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COJAEP/)KAHUE OBYYEHUSA
5 KIIACC

HarypaabHble ync/ia 1 HyJIb

Harypanbnoe umcnmo. Psg watypanbHbix uucen. Ywcno 0. M3o0pakeHune HaTypaidbHBIX YHCET
TOYKaMHU Ha KOOPJMHATHON (YHCIIOBOI) MPSMOM.

[lozunmonHast cuctema cuuciieHus. PUMckass Hymepalus Kak HpUMEpP HEMO3UIIMOHHON CUCTEMBI
cuMciIeHMs. JlecaTUUHas CHCTEMA CUUCIICHUS.

CpaBHeHHE HATypalbHBIX YHCEJ, CPAaBHEHHE HATypalbHBIX yucel ¢ HyléM. CrnocoObl CpaBHEHUSI.
OxpyrieHne HaTypalbHBIX YHCET.

CnoxkeHue HaTypaldbHBIX YKCEJ, CBOWCTBO HYJS MpPU CIOKEHHH. BplunTaHue kak JelcTBHE,
oOpaTHOE CIOKEHHUI0. YMHO)KEHHE HAaTypaJibHBIX YUCEJN, CBOWCTBA HYISI U €IMHUIBI [P YMHOXCHHH.
JleneHue Kak JielcTBUE, 0OpaTHOE YMHOXEHUI0. KOMIIOHEHTHI eNCTBU, CBA3b Mexy HUMH. [IpoBepka
pesynbraTa apudmernyeckoro aeiictBus. [lepemecTurenbHoe M coUeTaTENbHOE CBOMCTBA (3aKOHBI)
CJIO’KEHUS U YMHOKEHHUS, PaCIPEACIUTEIILHOE CBOMCTBO (3aKOH) YMHOKEHHUS.

Hcnonp3oBanue OykB st 0003HAYeHHs HEW3BECTHOTO KOMIIOHEHTa M 3allUCH  CBOMCTB
apudmeTHueCcKux IeHCTBUH.

Jenutenu u KpaTHbIE YKCIIA, PA3JI0KEHHE Ha MHOXHUTENU. [IpocTeie u coctaBHble uncna. llpusHaku
nenuMocTH Ha 2, 5, 10, 3, 9. JleneHnue ¢ ocTaTKoM.

Crenensb ¢ HATypaJIbHBIM [TOKa3aTeNEM. 3alluCh YUCia B BUJE CYMMBbI Pa3psAHbIX CIaracMbiXx.

YucnoBoe BbIpakeHHE. BplunclieHME 3HAYEHWUN YUCIOBBIX BBIPAKEHUM, MNOPSAOK BBINOJIHEHHS
neiictBuil. Mcronb30BaHre MPH BHIYUCICHUAX TIEPEMECTUTENILHOTO M COYETATEILHOIO CBOMCTB (3aKOHOB)
CJIOKEHHUS U YMHOKEHHUSI, PaCIIPEACIUTEIILHOTO CBOMCTBA YMHOKEHHUS.

JApoodu

[IpencraBnenne o napoOu Kak crmoco0e 3amuch 4YacTd BeduduHbL. OOBIKHOBEHHBIC JpOOU.
[IpaBunbHbIe W HempaBuibHbIE ApoOu. CMmemanHas ApoOb, MpeJCTaBlIeHNE CMEIIaHHOW ApoOu B BHIE
HENPABIIILHOW IpoOU U BBIACIICHUE 110N YaCTH YMCiIa U3 HENPaBWIBHOHN Apodu. M300paxkeHue apodeit
TOYKAMH Ha YUCIOBOH mpsiMoii. OcHOBHOE cBOMCTBO Apobu. Cokparienue apobeii. [IpuBeaenue npodu k
HOBOMY 3HameHatesto. CpaBHEHHE APOOECH.

CrnoxxeHue W BBIYMTAaHUE JpoOeil. YMHOXKEHHE U JAelieHue ApoOei, B3auMHO OOpaTHBIE APOOH.
HaxoxeHne yacTu 1esnoro u 1eyoro no ero 4acTu.

Hecsatnunas 3amuck Apobeii. IlpencraBnenue aecsaTHUHOM [poOUM B BHAE OOBIKHOBEHHOM.
N300pakeHre NeCITUIHBIX APOOEi TOUKaMy Ha YUCIOBOM MpsiMoii. CpaBHEHHE AECATHUHBIX TPOOCH.

ApudmeTtnueckue ASHUCTBHS ¢ JECATUUHBIME Ipo0siMu. OKpyriieHue NeCITUYHBIX TPOOeii.

PemeHue TeKCTOBBIX 32124

Pemenne TekcToBBIX 3amau apudmerndeckuMm crmocobom. Perenue jormdeckux 3amad. Pemienue
3a/1a4 nepedopoM BceX BO3ZMOXKHBIX BapuaHTOB. Vcronb30BaHue py pelieHu  3a1a4 TabJIuI] U CXEM.

Pewienne 3anmau, copep)kalMx 3aBUCUMOCTH, CBSI3BIBAIOUIME BEJIMYMHBI: CKOPOCTh, BpEMs,
paccrosiHue, 1eHa, KOJIWYECTBO, CTOUMOCTh. EUHUIIBI M3MEpEHUs: MacCchl, 00bEMa, IIEHBI, PaCCTOSHUSA,
BpEMEHH, CKOPOCTH. CBA3b MEXAY €AMHULIAMU U3MEPEHUS KaXKIOM BEJIMUMHBI.

Pemenne ocHOBHBIX 3a/1a4 Ha JpOOH.

[IpencraBneHune qaHHBIX B BUAE TAOJIHUII, CTOIOYATHIX JUATPAMM.

Harasianas reomerpust

Harnsgusie npeacTaBienus o GUrypax Ha IJIOCKOCTH: TOUYKA, MpsiMasi, OTPE30K, JyY, yroi, JJoMaHas,
MHOTOYTOJIbHUK, OKPY>KHOCTh, KpYT. YT0J. [IpsiMOM, OCTpBIiA, TYIIOM U pa3BEPHYTHIN YIJIbI.

JnuHa oTpe3ka, METPUYECKHE E€IWHULBI JJIUHBL JlIMHA JOMaHOM, MEepUMETP MHOIOYTOJbHUKA.
N3mepenne 1 MoCTpOCHKE YIJIOB € IMTOMOIIBIO TPAHCIIOPTUPA.

Harnsnueie npeactaBieHus o GuUrypax Ha IJIOCKOCTH: MHOTOYTOJBHUK, MPSMOYTOJIBHUK, KBaJpart,
TPEYrojbHUK, O PaBEeHCTBE (Uryp.

N300paxenue ¢uryp, B ToM ymcie Ha kietdaToil Oymare. Iloctpoenue koHUrypaiuii u3 dactei
MPSIMOH, OKPY>KHOCTH Ha HEJTMHOBAaHHOW W KieTuaToi Oymare. Mcnonb30BaHue CBOMCTB CTOPOH U YIJIOB
MPSIMOYTOJIbHUKA, KBaIpaTa.

[Inomane NpssMOYroibHUKAa 1 MHOTOYTOJIbHUKOB, COCTABIIEHHBIX U3 MPSIMOYI'OJIbHUKOB, B TOM YHUCJIE
¢buryp, n300paxEHHBIX Ha KJIeTyaToi Oymare. ENUHUIBI U3MEepEHUS MI0MIAH.
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Harnsiaabie mpecTaBieHus: 0 MPOCTPAHCTBEHHBIX (PUTypax: MpSMOYTOIBHBIN Mapaiiefnenune, Kyo,
MHOTOI'paHHHUKH. M300pakeHne mpocTedInX MHOTOTpaHHUKOB. Pa3BEpTku Kyba M mapajuienenurnesa.
Co3manue Mozeneilt MHOTOTpaHHHUKOB (M3 OyMaru, MpoBOJIOKH, TUIACTHIIMHA U IPYTHX MaTEPHAJIOB).

O0BEM npsAMOYToJIBHOTO Napaenenunena, kyoa. Equauiel namMepenus oobpEma.

6 KIIACC

HarypaabHble ynciia

ApugpmeTrnueckue IEHCTBUS ¢ MHOTNO3HAUYHBIMU HATypaJbHBIMU 4HCIaMH. YMCIOBBIE BBIPAXKEHHUS,
HOPSIOK JICHCTBUM, MCIONBb30BaHUE CKOOOK. VIConb30BaHuE NPU BBIUYUCICHUSIX MEPEMECTHUTEIBHOTO U
COUYETATEeNIbHOTO CBOWCTB CJIOKEHHS W YMHOMKEHHUS, PpaCIpeleTUTEeIbHOTO CBONMCTBA YMHOMKEHHUS.
OxpyriieHHne HaTypaJbHbIX YHCEI.

JlenuTenu M KpaTHbIE 4HUCla, HAUOONBIIMK OOIMH JenuTenbh M HauMeHbllee oOlnee KpaTHOoE.
JlenuMoCTb CyMMBI U IPOU3BEACHUS. J[eJIeHne ¢ OCTaTKOM.

JApoodu

OObIKHOBEHHasT JIpo0Ob, OCHOBHOE CBOMCTBO JIpoOH, cokpaiieHue apobeit. CpaBHeHHE U
ynopsaounBaHue ApoOeil. Perienne 3amady Ha HaxOXJ€HHE YaCTH OT LIEJIOT0 M LEJNOro MO €ro 4acTH.
JlpoOHOe 4mclio Kak pe3ynbraT neneHus. [IpencraBieHue AecITUYHOW TPoOM B BUJE OOBIKHOBEHHOU
JpoOY ¥ BO3MOXKHOCTH TIPEICTaBICHUS OOBIKHOBEHHOM IpoOM B BUJE JeCATUUHOM. JlecsiTuanble 1podu n
MeTpuYecKas cucreMa mep. ApudmMerndeckue ASUCTBHUS U YHCIOBBIE BBIPAXKECHUS C OOBIKHOBEHHBIMU U
JEeCATUYHBIMU APOOSMHU.

OtHomenue. Jlenenue B JaHHOM oTHoweHUH. Macmitad, nponopuus. [Ipumenenne nponopuuii npu
pEIICHNN 3a1a4.

[TonsiTue npouieHTa. Bpiuncienue npoueHTa oT BEIUYMHBI U BEJIMYUHBI IO €€ MPOLEHTY. BoipakeHue
MPOLIEHTOB JECATUYHBIMU Ipo0siMU. PemieHne 3ajau Ha NpOLEHTHl. BrlpajkeHHe OTHOIEHUs BEJITUYUH B
IIPOLIEHTAaX.

ITosoxuTEIBLHBIC M OTPHLIATEIbHBIC YHCJIA

[lonoxxurenpHble M oTpuuaTenbHble uyucna. llenasle uncina. Moaynab uucna, TreomMeTpuyecKas
UHTEpHpeTanus MoAyls uucia. HM3o0paxeHue 4yucea Ha KOOPAMHATHOW mpsiMod. YucioBble
npomexyTkn. CpaBHeHHE yucell. Apu(QMeTHIecKre NEHCTBUS C MOJIOKUTEIBHBIMU M OTPHULIATEIIEHBIMU
YHCIIAMHU.

[IpsimoyronbHast cuctemMa KOOpAuMHAT Ha MIockocTU. KoopauHaTel TOUKM Ha MJIOCKOCTH, abciucca u
opauHaTta. [Toctpoenue Touek u puryp Ha KOOPJMHATHON IIIOCKOCTH.

BykBeHHBbIe BbIpaKeHHS

[lpumenenne OyKB Il 3alMCU  MaTEeMAaTUYECKMX BbIpaXeHUH W mnpennoxeHuid. CBoicTBa
apudmernueckux neicTBuil. bykBeHHbIE BbIpaXKeHHs U YMCIIOBbIE MOICTAHOBKU. ByKBeHHbIE paBeHCTBa,
HaXO0XKJCHHE HEU3BECTHOTO KOMITIOHEHTa. POopMyIibl, (hOpMyIbl IEpUMETpa U IO PSIMOYTOJIbHUKA,
KBajpara, 00béMa mapasuienenurea u Kyoa.

Pelnenue TeKCTOBBIX 32724

Pemenne TexcTroBbIX 3amau apudmerndyeckuMm crnocoOom. Pemienue jormueckux 3agad. Pemienue
3aja4 epebopoM BceX BO3ZMOKHBIX BAPHAHTOB.

Pemenune 3amad, copepxalidx 3aBHCHUMOCTH, CBSI3BIBAIOIIUX BEJIWYUHBI: CKOpPOCTb, BpeM,
paccTosiHue, 1ieHa, KOJIMYEeCTBO, CTOMMOCTb, MPOM3BOJUTEIBHOCTb, BpeMs, 00bEM paboThl. EnuHuib
U3MEPEHUs: MacChl, CTOMMOCTH, PACCTOSIHUS, BPEMEHH, CKOPOCTH. CBs3b MEKIy €IMHULAMU U3MEPECHHUS
KaKI0U BEIIMYUHEL.

Pemenune 3amad, CBSA3aHHBIX C OTHOIICHHEM, IPONOPLHAOHAIBHOCTBIO BEIUYMH, IPOLICHTAMU;
peleHre OCHOBHBIX 3a/a4 Ha JpoOU U MPOLEHTHI.

OneHka M NPUKKIKA, OKpyriieHue pesynbrara. CocraBieHHe OyKBEHHBIX BBIPAKEHHMH 10 YCIOBHUIO
3a/1a4H.

IlpeacraBieHue AaHHBIX € HOMOLIbK Tabmuu U AuarpamMMm. CrosnOuarele QuarpaMMbl: YTECHHE U
IOCTpOEHUE. UTEHNE KPYTOBBIX AUATPAMM.

Harasianas reomerpust

Harnsinaeie npencraBienus o purypax Ha IIIOCKOCTH: TOYKa, PSMasi, OTPE30K, JIyd, yroJ, JOMaHasl,
MHOT'OYTI'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIBHUK, OKPY>KHOCTb, KPYT.
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B3aumHoe pacnonokeHue AByX NPSMBIX Ha IJIOCKOCTH, apajulebHbIe MPsIMble, IEPIICHIUKYISPHbIE
npsivble. M3MepeHue paccTosHUM: MEXIy ABYMsI TOYKaMHU, OT TOYKM O NPAMOM, JJIMHA MaplipyTa Ha
KBaJPAaTHON CETKE.

W3mepenne W IOCTpPOCHHME YIVIOB C TOMOINBIO TPAaHCHOPTUpPA. Buabl TpeyrojabHUKOB:
OCTPOYTOJIbHBIM, MIPSAMOYTOJIBHBIN, TYIOYTOJIBHBIN, paBHOOEIPEHHBIH, PaBHOCTOPOHHUM.
YeTbIpEXyroapbHUK, IPUMEPBI YETHIPEXYTOJIBHUKOB. [IpsIMOYTrONbHUK, KBaApaT: UCIOJIb30BAHUE CBOMCTB
CTOpPOH, YTJIOB, nuaroHaneil. M3o0pakeHue reomeTpuueckux (Uryp Ha HEJIWHOBAaHHOW Oymare c
MCIOJIb30BaHUEM LIUPKYIISL, TUHEHKH, YTOJIbHUKA, TpaHcnopTupa. [locTpoenus Ha kierdaroil Oymare.

[lepumerp wmHoroyronbHuka. IloHsTue tUIOmanuM (GUIYpHl, €IWHUIBI W3MEpPEHUs IUIOIA/IH.
[TpubnmxénHoe u3MepeHue Imiomanu (uryp, B TOM 4YMCiIe Ha KBajapaTHOM cerke. [Ipubmmxénnoe
U3MEpEHUE JITTMHBI OKPYKHOCTH, TUIOLIaN Kpyra.

CuMMeTpHs: LIEHTpaJIbHAs, OCEBasl U 3epKajbHasi CAMMETPHHU.

[loctpoeHne cuMMeTpUYHBIX QUTYP.

Harnsinaele npeicTaBieHHMs O TPOCTPAHCTBEHHBIX (Urypax: Napajiesenunen, KyO, Npu3Ma,
nupaMmzia, KOHyC, IWIMHAP, wap u cdepa. M3o0paxkenue mnpocTtpaHCTBeHHbIX ¢uryp. IIpumepsr
pa3BEPTOK MHOTOTPAHHUMKOB, LWIMHApPA M KoHyca. Co3aHue Mojelel MpOoCTpaHCTBEHHBIX (uryp (us3
OyMaru, IpOBOJIOKH, TUTACTUIIMHA U APYTHX MaTEPHUAJIOB).

[onsitne 06bEMa, equHULBI U3MEpeHus: 00béMa. OOBEM NPSIMOYTOJILHOTO Napajliesienunena, Kyoa.

7 KIIACC
Aureopa

Yucna ¥ BbIYHCICHUSA

JlpoOu OOBIKHOBEHHBIE M JECATUYHBIC, TEpPeXoa OT OAHOH (opMbl 3amucu ApoOeill K Apyroi.
IlonaTHEe panMOHAIBHOIO YHWCIA, 3allCh, CPAaBHEHUE, YHNOPSJOUYMBAHUE DPALMOHAIBHBIX YHUCEI.
ApudmeTrueckue IEHCTBUS C pallMOHAIBHBIMM 4yuciaMU. PemieHue 3agau U3 peanbHOM NPAKTHKU Ha
4acTH, Ha IpoOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTEJEM: OIpeiesieHue, MpeoOpa3oBaHUE BBIPAXKEHUH Ha OCHOBE
OIpeJIeNIeHus], 3aluch O00abMMX yucel. IIpoueHTsl, 3anuck MPOLUEHTOB B BUAE ApoOH U ApoOu B BUAE
IIPOLIEHTOB. TpH OCHOBHBIE 33/1a4M HA IPOLIEHTHI, PELICHUE 3a/1a4 U3 PEaJIbHON MTPAKTHKHU.

[IpuMmeHeHne NPU3HAKOB AEIUMOCTH, PA3JI0KEHNE HA MHOXKHUTEIN HATYPAJIbHBIX YHACEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE MIpsiMasi U 0OpaTHasi MPONOPLMOHATBHOCTH.

AJireOpanyecKue BbIPaKeHUs

[lepemenHble, UNCIOBOE 3HAUEHUE BBIPAXKEHUSI C IEPEMEHHOM. J[omyCTUMBbIE 3HAUEHUS IEPEMEHHBIX.
[IpencraBneHue 3aBUCUMOCTH MEXAYy BeIMYMHAMU B BUAE (GopMyibl. Berumcinenus nmo ¢opmynam.
[IpeoOpa3oBanre  OyKBEHHBIX  BBIPAXEHHH, TOXJECTBEHHO  paBHbIE  BBIPAXKEHHUS, IpaBUIIa
npeoOpa3oBaHUsl CyMM M IPOU3BEJCHHUN, IpaBUia PACKPHITUA CKOOOK W TPHUBEACHUS IOJ00OHBIX
cllaraeMbIXx.

CBolicTBa CTENIEHU C HATYPAJIbHBIM [10KA3aTEIIEM.

Opnowiensl M MHorowieHol. CreneHb MHorowieHa. Clio)KeHHE, BbIUUTAHUE, YMHOXKEHUE
MHOro4JeHOB. DOpMyIbl COKpAIIEHHOTO YMHOXEHUS: KBaApaT CyMMBbl M KBajapaT pazHocTtu. Dopmyna
Pa3HOCTH KBaApaToB. Pa3noxkeHne MHOrO4WIEHOB HA MHOKHTEIIH.

YpaBHeHUS H HEPABEHCTBA

VYpaBHeHMEe, KOPEHb YpaBHEHMsI, [IpaBUiIa IPeoOpa3oBaHysl ypaBHEHUS, PABHOCUIBHOCTh YPaBHEHUH.

JIuneliHOe ypaBHEHHME C OJHOM IEPEMEHHOM, YUCIO KOPHEW JIMHEWHOIO YpPaBHEHUs, pELICHUE
JUHEHHBIX ypaBHeHUH. COCTaBICHME ypaBHEHUM IO YCJIOBUIO 3aJayd. PelleHne TEeKCTOBBIX 3afad C
IMOMOUIBIO YPABHEHUM.

JIuHeliHOe ypaBHEHHUE C ABYMS NEpeMEeHHbIMH U ero rpaduk. Cucrema IByX JMHEHHBIX YpaBHEHHH ¢
IBYMsI TiepeMeHHbIMH. PemieHune cucteM ypaBHEHHMH crmocoOOM TOACTaHOBKH. [IpuMepsl pelieHus
TEKCTOBBIX 3aJa4 ¢ IOMOLIBbIO CUCTEM ypaBHEHUH.

DyHKUUH

Koopaunata Toukum Ha mnpsmoil. YwuciaoBble NpoMeXyTKu. PaccrosiHme Mexay IOByMsl TOYKaMuU
KOOPIMHATHOM IIPSIMOA.

[IpsamoyronbHas cuctema koopauHat, ocu Ox u Oy. AGciucca U OpJuHAaTa TOYKW HA KOOPAMHATHON
iockoctu. [Ipumepsl rpadukoB, 3agaHHbIX GopmynaMu. YTeHne rpaduMKoB peajbHBIX 3aBUCHMOCTEH.
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[onsitne ¢ynkuuu. I'paduk ¢pynkuun. CpolictBa dyHkumid. Jluneitnas ¢ynkius, e€ rpaduk. I'padux
¢bynkuuy y = [x|. I'paduueckoe penieHne IMHEHHBIX YpaBHEHUH U CUCTEM JIMHEHHBIX ypaBHEHUH.
I'eomerpus

Hauanenele nonarusa reomerpun. Touka, mpsimasi, OTpe30K, Jiyd. Yroia. Bunsl yrios. BeptukanbHbie
U CMexHble yriibl. buccektpuca yrima. Jlomanas, wmHoroyrojbHuK. [lapamnenbHOCTh U
NEPIEHIUKYIIPHOCTD NPSIMBbIX.

Cummetpuunbie ¢urypbl. OCHOBHBIE CBOWCTBa OCEBOW cHMMETpuH. l[lpumepsl cuMMmeTpun B
OKPY’KaIOILlEM MUDE.

OCHOBHBIE TIOCTPOEHHUS C IOMOIIBIO LMPKYJIss W JUHEHKH. TpeyronbHHK. BpicoTa, Menuana,
OmCCceKTpuca, NX CBOMCTBA.

PaBHOOEIpEHHBII ¥ pABHOCTOPOHHUN TPEYTOJIbHUKU. HepaBeHCTBO TpeyrojibHUKA.

CBolicTBa ¥ IPU3HAKU paBHOOEIPEHHOI O TpeyroyibHUKa. [Ipru3Haky paBeHCTBAa TPEYTOJbHUKOB.

CpoiicTBa W NpHU3HAKU TMapauledbHbIX OpsMbIX. CyMMa yrjioB TpeyrojibHUKa. BHEIIHWE yriibl
TPEYroJIbHUKA.

[TpsiMOyToJIbHBIN TpeyroabHUK. CBONCTBO MEMaHbl MPSAMOYTOJIBHOTO TPEYTOJbHUKA, MPOBEAEHHON
K runorenyse. IIpu3Haku paBeHCTBa MPSIMOYTOJIBHBIX TPEYrOJbHUKOB. IIpSIMOYroJIbHBIN TPEYrOJbHUK C
yriiom B 30°.

HepaBeHcTBa B reoMeTpuu: HEPaBEHCTBO TPEYrOJIbHHUKA, HEPABEHCTBO O JJIMHE JIOMaHOM, TEOpeEMa O
OosnblIeM yrie u OoJblIel CTOPOHE TPEeyroyibHUKA. [leprneHauKyisp 1 HaKJIOHHas.

I'eomerpuueckoe mecto Touek. buccekrpuca yriia U cepeIMHHBIA MEPHEHIUKYIAP K OTPE3Ky Kak
reOMETPUYECKHE MECTa TOYEK.

OKpy’XKHOCTb M KpYr, XOpJa M AUaMeTp, UX CBOMCTBAa. B3anMHoe pacronoxeHue OKpYKHOCTU U
npssmor. KacarenpHas M cekymas K OKpyKHOCTH. OKpy:KHOCTb, BIMCaHHass B yroj. BrnucanHas u
OIHCaHHasl OKPYKHOCTH TPEYrOJbHUKA.

BepOSITHOCTI) U CTATUCTHKA

[lpencraBneHne DaHHBIX B BUAE TaOWI, AuarpamMMm, rpadukoB. 3amloiIHEHWE TaONHIl, YTCHHE U
MOCTPOCHHUE JuarpaMMm (CTONOUKOBBIX (CTONMOYATHIX) M KpPYTroBbIX). UTeHue TrpaduKOB peanbHbBIX
npoueccoB. M3BneueHue MHPoOpMAUM M3 AMArpaMM U TaOJUL, HCIONb30BAaHUE U HHTEPIIPETALUS
JaHHBIX.

OnwmcarenbHasi CTAaTHUCTUKA: CpelHEe apu(MeTHdyeckoe, MeaWaHa, pa3Max, HauOoJblIee W
HaMMEHblIIee 3HaYeHUs1 Habopa YMCIOBbIX AaHHBIX. [IpuMeps! ciyyaiiHON H3MEHYMBOCTH.

CnyyaliHplii 3KcrnepuMeHT (OmbIT) M ciy4yaiiHoe coObiTue. BepositHocTh M uactora. Pomb
MaJIOBEPOSITHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITHI B IpHUpoJe U B obuiecTBe. MoHeTa U UrpaibHas
KOCTb B TEOPUH BEPOATHOCTEN.

I'pad, Bepmmna, pebpo. Cremenp BepmmHbl. Yucino pédbep M cymmapHas CTENEHb BEpIIUH.
[IpencraBnenue o csizHocTH rpada. Lenu u nukiel. I[lytu B rpadax. O6xoxn rpada (3itiepoB myTh).
[IpencraBnenue o6 oprueHTUPOBaHHOM rpade. Pemenne 3agay ¢ momopko rpagos.

8 KIIACC
Auredpa

Yucna ¥ BbIYHCICHHUA

KBanpatueiii kopenb u3 uucna. [lonarue o6 uppanuroHaabHOM uucie. JlecsTuyHble MpUOIMKEeHUS
uppanMoHanbHbIX uHcen. CBOHCTBa apu(MeTHUECKHUX KBaJpaTHBIX KOPHEM M MX INPUMEHEHHE K
Ipeo0pa30BaHMIO YHCIIOBBIX BBIPAXKEHUM U BbIUMCICHUSIM. [efiCTBUTENbHBIE YHCIIA.

Crenens ¢ 1enpIM NokasareneM U e€ cBoiictsa. CTaHgapTHas 3allUCh YHACTA.

Auaredpanyeckue BbIPaKeHHU S

KBanpaTHbIii TpEXUIIEH, pa3I0KEHUE KBaPAaTHOIO TPEXUWIEHA HA MHOKUTEIIH.

Anrebpanueckas apoOb. OCHOBHOE CBOMCTBO anredpanyeckoil npobu. CioxkeHue, BBIYMTAHUE,
YMHOXXEHUE, JieJIeHue anreopanyeckux Apooeil. ParroHanbHble BIpakeHHsI U UX peoOpa3oBaHUe.

YpaBHeHusI U HepaBeHCTBa

KBanpatHoe ypaBHeHue, (opMyna KOpHEH KBaJpaTHOro ypaBHeHMsA. Teopema Buera. Pemenue
YpaBHEHUH, CBOJSALIMXCS K TMHEHHBIM U KBagpaTHbIM. [IpocTeiime qpoOHO-paliioHaNbHbIE YPABHEHHUS.

I'padmueckas uHTEpHIpeTaLUs YpaBHEHUH ¢ ABYMsI IEPEMEHHBIMU M CUCTEM JIMHEHHBIX YpaBHEHUH C

4



IBYMs IepeMEHHBIMU. [IpuMepsl penieHus: CUCTEM HEMHEWHBIX YPaBHEHUH C IBYyMS IEPEMEHHBIMH.

Penienne TeKCTOBBIX 3a/a4 aJIreOpanyeckiuM CocoOoM.

YUucnoBble HEpPABEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OJHOM INEepeMEHHOW. PaBHOCHIBHOCTB
HEpaBEHCTB. JIMHENHbIE HEPAaBEHCTBA C OJHOM NepeMeHHON. CHUCTEMBI JIMHENHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM.

DOyHKUUH

[lonsitue gynkuuu. O6nacTe onpeseseHuss U MHOXKECTBO 3HaueHUH (yHKiuu. CriocoObl 3aaHus
(b yHKITHIA.

I'padux ¢dynxuuu. Yrenue cpoiicTB QyHkiuu no e€ rpaduxy. Ilpumeps! rpagukoB (yHKUHH,
OTpa)KaroIUX peabHbIE MPOLIECCHI.

OYHKIMH, ONUCHIBAIOIIKE MPSAMYI0 U OOpaTHYIO MPONOPLUUOHAIBHBIE 3aBUCHUMOCTH, MX TpaUKU.
OyHKIM Y = X2,y = X3,y = VX, y=|X|. I'paduueckoe penieHne ypaBHEHH U CUCTEM ypaBHEHHH.
I'eomerpus

UYerplpéxyronsuuku. IlapamrenorpamMM, ero Ipu3Haku M CBOWMCTBA. YacTHblE  ciy4au
napasuiesIorpaMMoB (TTPSMOYTOJIbHUK, pOMO, KBaApaT), UX MPHU3HAKH M CBOMCTBA. Tpamnerus, paBHOOOKas
Tpaneuus, e€ CBOMCTBA U pu3HaKku. [IpsmoyronpHas Tpanenus.

Meton ynBoenuss wmeauanbl. LleHTpanbHas cummerpus. Teopema @Paneca U Teopema o
IIPOMOPLMOHATIBHBIX OTPE3KAX.

Cpennve TMHUM TPEYTrObHUKA U Tpanenuu. LIeHTp macc TpeyrogpHuKa.

[Momobuwe TpeyroiapbHUKOB, Kod(hdunmeHt mnomobus. I[lpusHakum MOAOOUS  TPEYrOJHLHUKOB.
[Tpumenenne nogo6ust pH peILICHUH MPAKTUYECKUX 3a/1a4.

CpoiicTBa 1momiaae reomerpuueckux ¢Guryp. Dopmynsl Uil IUIOIIATM  TPEYTOJIbHMKA,
napasuienorpaMma, pom6a u tpanenuu. OTHoIEHHE TUIoIaAe moJo0HbIX GUryp.

Brruncnenue miomazei TpeyroJbHUKOB 1 MHOTOYTOJIBHUKOB Ha KJI€T4aTol Oymare.

Teopema Iudaropa. [Ipumenenue Teopemsl [Iudaropa npu pemeHun NpakTUYECKUX 3a4a4.

CuHyc, KOCHHYC, TaHI€HC OCTpOrO yIjla MpsIMOYTOJIBHOrO TpeyroibHuka. OcHOBHOE
TPUTOHOMETPHUECKOE TOXAeCcTBO. TpuroHomerpuueckue Gpynkiuu yrios B 30, 45 u 60°.

BnucanHble M LEHTpAIBHBIE YIUIBI, YTOJ MEXKIY KacaTeJbHOW M XOPIOH. YTIUIBI MEXKIY XOpAaMU U
CEKyIIMMHU. BrnucaHHple U ONHCaHHBIE YETBIPEXYTONBHUKU. B3anMHOE pacrosiokeHue IByX
okpyxHocTel. Kacanme okpyxHOocTeit. OOmue KacaTelIbHbIC K IBYM OKPYKHOCTSIM.

BeposiTHOCTH M CTATHCTHKA

[IpencraBneHne JaHHBIX B BHJIE TaOJHII, THarpamMm, TpagHKoB.

MHOX€eCTBO, 3JIEMEHT MHOXKECTBAa, MOAMHOXXeCTBO. Omnepalnuu HajJ MHOXECTBaMH: O00bEeIUHEHHE,
nepeceueHue, fonoiaHeHue. CBolicTBa onepanuil Hal MHOXKECTBaMU: IEPEMECTUTEIBHOE, COYETATEIBHOE,
pacnpenenuTenbHOe, BKIOYeHMA. lVcmonb3oBaHHE TpaHUuecKoro MpEeACTaBICHUS] MHOXKECTB Ui
OIHCAHUs PeaJIbHBIX POLECCOB U SBJICHUM, IPU PEIICHNUN 3a]1ad.

W3mepenue paccemBaHMs JaHHbBIX. JlMCHiepcust M CTaHAAPTHOE OTKIOHEHHME YHCIOBBIX HAOOpOB.
Jlnarpamma paccenBaHusl.

DneMeHTapHble cOObITHS cay4aiiHoro omblta. CiaydaiiHble coObiTus. BepostHocTu coObITHi. ONBITHI
C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU. CitydaiiHbIi BbIOOP. CBSA3b MEKIY MaJIOBEPOSITHHIMU
U MIPAKTHYECKHU IOCTOBEPHBIMU COOBITHSIMU B TIPUPO/IE, OOIIECTBE U HAYKe.

HepeBo. CBoiicTBa JE€pEeBbEB: €IWHCTBEHHOCTb IYTH, CYIIECTBOBAHWE BHUCSYEH BEPILHMHBI, CBI3b
MEX]y YHCIIOM BEepIIMH U urciioM pédep. [lpaBmiio ymHoxkeHus. Pemenne 3agad ¢ moMombio rpagos.

[IpotuBomnonoxkubie coObiTHsA. [luarpamma Oiinepa. OObeOUHEHHWE W TIEPECEUCHHE COOBITHM.
HecoBmectHble coObITHS. DoOpMyna CIO0XKEHHS BEpPOATHOCTEH. YcloBHas BeposTHOCTh. [IpaBumiio
ymHOxeHus. HezaBucumele coObiTus. Ilpeacrapinenue skcrepuMeHTa B BUje AepeBa. Pemenue 3axaq Ha
HAaXO0XJIEHUE BEPOSITHOCTEH C MOMOIIBIO JepeBa CIy4aitHOr0 SKCIIEPUMEHTA, IUarpamm Jiiepa.

9 KUIIACC
Auredpa

Yucia 1 BLIYUCIECHUSA
PanmionaneHble 4mclia, UppaMOHAIBHBIE YHCJIa, KOHCYHBbIE W OECKOHEUHBIC IECSITHYHBIE IPOOH.
MHOKECTBO IEHCTBUTENBHBIX YHCE, IeHCTBUTENbHBIE YHCTa KaK OECKOHEUHBIC AECITUYHBIC APOOH.
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B3auMHO OJHO3Ha4HOE COOTBETCTBHE MEXKIY MHOXECTBOM JCHCTBUTEIBHBIX 4YHUCET U
KOOPJHMHATHOM IIPSIMOIA.

CpaBHEHHE IEHCTBUTEBHBIX YUCEIl, apUPMETHUECKUE TEHCTBUS C ICHCTBUTEIEHBIMU YHCIIAMHU.

Pazmepsl 00BbEKTOB OKPYXKAIOLIETO MUPA, JJIUTEIBHOCTh MIPOLIECCOB B OKPYXKAIOIIEM MHpE.

[IpuOmmxk€éHHOEe 3Ha4YeHHE BEJIMYUHBI, TOYHOCTh NpubmkeHus. Okpyrienue uucen. llpukuaka u
OLIEHKA pEe3yJIbTaTOB BBIYUCIICHUN.

YpaBHeHus1 M HEPABEHCTBA

JIuneitnoe ypaBHeHue. Pelienue ypaBHeHUH, CBOASAIINUXCS K JTUHEUHBIM.

KBanpatHoe ypaBHeHuwe. PemeHune ypaBHEHUMH, CBOIAIIMXCS K KBaJpaTHbIM. bHKBaapaTHOE
ypaBHeHHE. IIpumepsl pelieHus ypaBHEHUM TPETbe M 4YETBEPTOM CTENEHEW pas3JIoKEHUEM Ha
MHOKUTEJH.

Pemenne apoOHO-pallMOHANBHBIX ypaBHEHHH. PeleHne TEKCTOBBIX 3ajad  ajiredpanyeckum
METOJOM.

VYpaBHeHHE ¢ JBYMs MEPEMEHHBIMHU U ero rpaduk. PemeHue cuctem ABYX JUHEWHBIX YpaBHEHUH C
NBYMsl NEpeMEHHbIMH. PemeHue cucrem IBYyX ypaBHEHMH, OJHO M3 KOTOPBIX JIMHEWHOE, a Apyroe —
BTOpOH crerneHu. I'paduueckas HHTEpIpeTays CUCTEMbl YpaBHEHHI € IBYMsI IEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 3a/1a4 AIreOpandecKuM CIIOCOOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne TUHENHBIX HEPABEHCTB C OJHOM NMEpPEMEHHOU. PellleHne cucTeM JIMHEHMHBIX HEPABEHCTB C
onHoW mepemeHHoW. KBanpatnele HepaBeHcTBa. ['padmueckas MHTEpIpeTanusi HEPABEHCTB U CHUCTEM
HEPABEHCTB C JBYMs IIEPEMEHHBIMHU.

DOyHKUUH

KBagparnunas pynkmous, e€ rpaduk u cpoiictBa. [lapabona, KoopAHMHATH BEPIIMHBI MTapadOIIbl, OCh
CUMMETpPUHU Tapadobl.

I'padukn dyskrmit: y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = [x| 1 ux cBoiicTa.

Yuci10BbIE NOCJIEI0BATEIBHOCTH H PO PECCUH

[TonsiTHE YKMCIOBOH MOCIEA0BATENILHOCTH. 3a/laHue MOCIIeI0BAaTEIbHOCTH PEKYPPEHTHOM popmyioi
1 GopMyIIoii N-ro 4ieHa.

Apugpmernueckass U reomerpuueckas mnporpeccun. PopMmynbl N-ro 4jaeHa apupMeTHdecKon Hu
r€OMETPUUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakeHre 4ieHOB apu(PMETHUECKON U reOMEeTPUUYECKON MTPOrpeccuii ToukaMu Ha KOOPJIMHATHOM
IJ10CKOCTH. JIMHENHBIN U 3KCIOHEHIMANIBbHBIN pocT. CI0KHBIE TPOLIEHTHI.

I'eomeTpus

Cunyc, kocunyc, TanreHc yrioB oT 0 no 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
@DopMysbl IPUBEAECHHUS.

Pemenue tpeyrosbHukoB. Teopema KOCHHYCOB M T€OpEMA CUHYCOB. PellieHne npakTHYecKuX 3a1a4 ¢
HCIIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue momo6us. [lomobue COOTBETCTBEHHBIX SJIEMEHTOB.

Teopema 0 IPOU3BENECHUU OTPE3KOB XOPA, TEOPEMBI O IIPOU3BEIECHUH OTPE3KOB CEKYIIUX, TEOPEMA O
KBaJpaTe KacaTeJIbHOM.

Bekrop, nnuHa (MOAYNb) BEKTOpa, COHAIPABICHHbIE BEKTOPBI, MPOTHBOIOJIOKHO HAalpaBlIEHHbIE
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpallMM HaJ BeKTopamu. Pasioxenne
BEKTOpa II0 JBYM HEKOJUIMHEapHbIM BekTopaM. KoopaunaTel BekTopa. CKalsipHOE NpPOU3BEICHHE
BEKTOPOB, IPUMEHEHUE I HAXO0XKICHUS JIJIMH U YTJIOB.

JlekapToBbl KOOpPAMHATBHI HAa IUIOCKOCTH. YPAaBHEHUS IPSIMOM M OKPYKHOCTM B KOOPAMHATAX,
IIEPECEUCHUE OKPYKHOCTEH U MPSAMBIX. MEeTO KOOPAMHAT U €0 IPUMEHECHHE.

IIpaBunbHbIE MHOrOYroJbHUKH. J[InvHa OKpyxHOCTH. I'pagycHas M panauaHHas Mepa yrua,
BBIUMCJICHHUE JUIMH OyT OKpyKHOCTeH. [lmomane kpyra, cektopa, CerMeHTa.

JIBIKEHMsI IUIOCKOCTM M BHYTPEHHHE CHMMETpuUM (uryp (dJIeMeHTapHble MpPeICTaBICHHUSA).
[TapannensHbiit nepenoc. [ToBopoT.

BeposiTHOCTH M CTATHCTHKA

[IpencraBneHue JaHHBIX B BUJE TaOJML, Juarpamm, rpadMKoB, HHTepHpeTalys JaHHbIX. YTeHue u

MOCTPOEHUE TAaOIULL, IUarpaMM, rpa)uKoB 10 PEATLHBIM JaHHBIM.
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[epectanoBku u ¢akropuan. Coueranus u yuciao codyeranuit. Tpeyrompuuk Ilackans. Pemenue
3aJa4 C UCIOJIb30BaHNEM KOMOMHATOPUKHY.

['eomerpuueckas BeposiTHOCTh. CitydaliHbIil BBIOOpP TOUKU U3 QUIYphl HA MJIOCKOCTH, U3 OTPE3Ka U U3
IyTH OKPY’KHOCTH.

Ucnpitanne. Yenex u Heymaua. Cepust ucnbITaHuid 70 nepBoro ycnexa. Cepus HCHBITaHUN
bepuyniu. BepostHocT coObITHi B cepun ucnbITanuil beprysu.

CrnyuaiiHas BeTMYMHA U paclipesiesieHHe BeposiTHocTeld. MaTemaThueckoe 0XKUJaHUE M AUCIIEpPCHs.
IIpumeppl MaTeMaTH4YECKOrOo OXHMAAHUA KAaK TEOPETHUECKOrO CPEOHEro 3HAYEHUS BEIUYHHBI.
MatemaTnueckoe OXKuJaHUe U JTUCHEPCUs CIydailHONW BEJTMYMHBI «YHUCJIO YCIIEXOB B CEPUM HMCIBITAHUN
bepuymny.

[TonsiTue o 3akoHe 6oabIKX yncen. M3Mepenue BepoaTHOCTEH ¢ MOMOLIbI0 4acToT. Ponb 1 3HaueHune
3aKoHa OOJIBIIMX YHCEN B IPUPOJIE U OOIIEeCTBE.

IIVIAHUPYEMBIE PE3YJBbTATBI OCBOEHUS ITPOI'PAMMBLI YYEBHOI'O KYPCA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUAA
JUYHOCTHABIE PE3YJIbTATHI

JIM4HOCTHBIE  pe3yJbTaThl  OCBOGHHS  INpOrpaMMbl  y4yeOHOro  Kypca  «MaremaTuka»
XapaKTepU3yIOTCSL:

1) narpuoTnYecKoe BOCIIMTAHME:

IPOSIBICHUEM HMHTEpPECa K IPOLUIOMY M HACTOSAIIEMY DPOCCHHCKOM MAaTE€MaTHKH, LEHHOCTHBIM
OTHOLICHUEM K JOCTHKEHHMSIM POCCUHUCKMX MAaTEMAaTHKOB M POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI, K
HCIIOJIb30BAaHUIO 3TUX JOCTHXKEHUH B APYrUX HayKax M NPUKIAIHBIX chepax;

2) rpa:kaaHcKoe ¥ JyXOBHO-HPaBCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIIIOJHEHUIO 00513aHHOCTEH I'pakJaHWHA U Pealn3alluu €ro Mpas, NpeACcTaBICHUEM
O MaTeMaTHYeCKHX OCHOBAaX (DYHKIHMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp
IpaXJIaHCKOro oO0IIecTBa (HAaNpUMeEpP, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKIEHHIO 3THYECKHX
Ipo0JIeM, CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHHEM JOCTHKEHHM HAayKH, OCO3HAHMEM Ba)KHOCTH
MOPaJIbHO-3THYECKUX IPUHIUIIOB B JEATEIBHOCTH YYEHOIO;

3) TpyaoBOe BOCIIUTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTUE€ B PCIICHUM IPAKTHYECKUX 3aJa4 MaTeMaTH4eCKOU
HAIpPaBICHHOCTH, OCO3HAHMEM BaXHOCTH MaTEMaTHYeCKOro 0Opa30BaHUS Ha MPOTSHKECHUU BCEH KHU3HH
IUI yCHEIIHOW NMpOo(eCcCUOHAIBHOW JEesATeIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHMH, OCO3HAHHBIM
BBIOOPOM U ITOCTPOEHMEM HMHIUBUIYaJIbHOW TPAEKTOPUU OOpa30BaHUS U KU3HEHHBIX IUIAHOB C Y4ETOM
JIMYHBIX HHTEPECOB U OOILECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOe BOCIIMTAHME:

CHOCOOHOCTBIO K AMOLMOHAIBHOMY M 3CTETHMYECKOMY BOCIPHUATUIO MaT€MaTHMYECKUX OOBEKTOB,
3a/1a4, peleHnH, pacCyKACHUM, YMEHHIO BUJIETh MaTEMaTHUECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI0 TO3HAHMS:

OpHEHTAIMe B JEATEIHHOCTH HAa COBPEMEHHYIO CHCTEMY HAayYHBIX IPEICTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS YEJIOBEKA, IPUPOIbI M 00IIEeCTBA, IOHUMAHUEM MaTEeMaTHUECKOM HayKH Kak
cdepbl 4eI0BEYECKON NEeSTETPHOCTH, TAoOB €€ pa3BUTHS W 3HAYMMOCTH JUIS Pa3BUTHS IMBWIM3ALINH,
OBJIAJICHUEM SA3BIKOM MAaTEMATHKM W MAaTEMAaTHYECKOM KyNbTYpPOM Kak CPEICTBOM IIO3HAHUS MUDA,
OBJIaJICHUEM MPOCTENUIIIMMH HaBbIKAMHU UCCIIEIOBATEIBCKOMN 1€ATEIbHOCTH;

6) ¢usuyeckoe BocmUTaHUe, (POPMHMPOBAHME KYJBTYPbI 310POBbS M 3MOLMOHAJIBHOIO
0J1aronoJyyus:

FOTOBHOCTBIO IPUMEHSATh MaTEMaTHMUECKHE 3HAaHUS B MHTEpPECaX CBOErO 3[0pOBbs, BEIEHUS
3I0pOBOr0 00pa3a JKU3HU (370POBOE TMHTaHUE, COAJIAHCHPOBAHHBIM PEXKUM 3aHIATHH M OTHABIXA,
peryisipHasi ¢pu3M4ecKkas aKTUBHOCTH), C(POPMHUPOBAHHOCTHIO HaBbIKA pe(IeKCHU, MPU3HAHUEM CBOETO
IIpaBa Ha OIIMOKY U TAKOTI'0 K€ IpaBa JIpyroro 4eloBeKa;

7) 3K0JIOTHYECKOe BOCTIMTAHUE:

OpHEHTale Ha IPUMEHEHUE MaTEMaTUUECKUX 3HAHUMN JJIs PeLIeHUs 3aa4 B 00JaCTH COXPAaHHOCTH
OKpY)Kalollled cpeabl, IUIAHUPOBAHUS IIOCTYIIKOB U OIIEHKM HUX BO3MOJKHBIX IIOCIEIACTBUI Ui
OKpY’Kalollel Cpelbl, OCO3HAHMEM IJIO0AJIBHOIO XapakTepa HKOJOTMYECKUX IpobieM M ImyTed ux
pelIeHus;



8) aganTanus K H3MEHAOIMMCS YCIOBHSAM COLUATBLHON U NPHPOIHOI cpeabl:

TOTOBHOCTBIO K JIEWCTBHUSAM B YCIOBHUSX HEONPENEIEHHOCTH, IOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM YHCJIE YMEHUE YUUTHCA Y APYTUX JIIOJEH,
nproOpeTaTh B COBMECTHOM JesITeIbHOCTH HOBbIE 3HAHUS, HABBIKM U KOMIIETEHIIMH U3 OMbITA APYTHUX;

HEO0OXOUMOCThIO B (DPOPMHUPOBAHUM HOBBIX 3HAHUH, B TOM 4Hclie POPMYIUPOBATH UIEH, TOHATHUSA,
rUnoTe3sl 00 OOBEKTaX M SBJICHUSAX, B TOM 4YHCJIE paHEe HEU3BECTHBIX, OCO3HABATH JAE(UIUTHI
COOCTBEHHBIX 3HAaHUIN 1 KOMIIETEHTHOCTEH, JIaHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYAlMIO, BOCIPUHMMATh CTPECCOBYIO CHUTYaLMIO Kak
BbI30B, TPEOYIOLIUI KOHTPMEDP, KOPPEKTUPOBATh MPUHUMAEMbIE pELICHUs U 1eUCTBUA, HOPMYIUPOBATH U
OLIEHUBATh PUCKH U MOCIJIECTBUSA, (POPMHUPOBATH OIIBIT.

METAIIPE/IMETHBIE PE3YJ/IbTATHI

Ilo3HaBaTebHBIC YHHBEPCAJIbHbIC Y4eOHbIC 1eHCTBHUS

Ba3zoBble Jloruyeckue geicTBuUs:

® BBIABJIATH M XapaKTEPU30BATh CYIIECTBEHHbIE NPU3HAKA MATEMaTHUYECKUX OOBEKTOB, MOHSATHUM,
OTHOLIEHUH MEXy MOHATUAMU, (POPMYJIHPOBATH ONPECIICHUS TOHATHH, yCTaHABINBATh CYIIECTBCHHBIH
MPU3HAK KJIACCU(HUKAINY, OCHOBAHUS [T 0000IICHNS U CPABHEHUS, KPUTEPUH TIPOBOIUMOTO aHAIIN3A;

® BOCIPHHHUMATh, (OPMYIUPOBaTH U  TPEOOPa3OBHIBATH CYXACHUS: YTBEPAUTEIbHBIE H
OTpULIATENIbHbIE, €TUHUYHBIC, YACTHBIE U 00IUE, YCIOBHBIE;

® BBIABIATH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBA3M U IPOTUBOpPEUMs B (pakTax, JaHHBIX,
HAOMIOZACHUAX M YTBEPXKIEHUSAX, IMpeularaTb KpPUTEPUM JJs  BBISABICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMIL;

e JenaTh BBIBOJbl C HCIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX W HWHAYKTHBHBIX
YMO3aKIH4YECHUH, YMO3aKJIIOUEHUH 110 aHAJIOTHH;

e pa3dupaTh JOKa3aTeIbCTBA MATEMAaTUYECKHUX YTBEPXKAEHUH (IpsiMble M OT IPOTHUBHOIO),
MPOBOJIUTH CaMOCTOSITEIIBHO HECIIOKHBIE JIOKA3aTeNbCTBA MaTEeMaTUYeCKUX (DAKTOB, BBICTPAMBATH
apryMeHTalUI0, IPUBOAUTH IPUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHMS;

e BbIOMpaTh crnoco0 pemieHust y4eOHOI 3adaun (CpaBHHMBAaTh HECKOJIBKO BapUaHTOB pEILIEHUS,
BBIOMpPATh HanOOJIee MOIXOAAIIMNHI ¢ YIETOM CaMOCTOSTENBHO BBIACICHHBIX KPUTEPHEB).

Ba3zoBble uccienoBarebckme 1eiCTBUS:

® JCIOJNB30BaTh BOIPOCHl KaK HCCIEJOBATEIbCKUNA HWHCTPYMEHT IMO3HAaHUA, (OPMYIHPOBATH
BOINPOCHI, (PUKCUPYIOIIME NPOTUBOpEYHE, NPOOIEeMy, CaMOCTOATEIbHO YCTAHABIMBATh HCKOMOE M
naHHOE, (HOPMHUPOBATH THIIOTE3Y, APT'YMEHTUPOBATH CBOIO MO3UIIHIO, MHEHHE;

® TPOBOJUTH O CAMOCTOSITENIbHO COCTABJICHHOMY IUIAHY HECJIOXKHBIA SKCIEPUMEHT, HEOOJIbIIOe
UCCIIEIOBAaHUE 10 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro oOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXTY COOOM;

® CaMOCTOATENIBHO (OPMYIMPOBATh OOOOINEHUS U BBIBOABI IO pe3yibTaTaM IPOBEIEHHOTO
HAOJIIO/IEHUs, HUCCIIEIOBaHMsl, OLEHUBAaTh JOCTOBEPHOCTb IOJTYYEHHBIX pEe3yJbTaToOB, BBIBOJIOB U
000011IeHHIT;

® [IPOrHO3MPOBATh BO3MOXKHOE pPa3BUTHE IPOLECCA, a TAKKE BBIABUTATH IPEIIOJOKEHUS O €ro
pPa3BUTUU B HOBBIX YCIIOBUSX.

PatGora ¢ undopmanmeii:

® BBIABIATH HEJOCTATOYHOCTh U HU30BITOYHOCTh HHGPOpPMALMM, JaHHBIX, HEOOXOIMUMBIX UL
pelIeHNs 3a/1a4H;

e BBIOUpATh, AHATU3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH MHPOPMALIUIO pa3IMYHBIX
BUJIOB U (hOpM IpeICTaBIEHUS;

e BBEIOMpaTh (HhOpMy MpeAcTaBICHU HHPOPMAIIMH U WLTIOCTPUPOBAThH PEIIaeMbIe 33J]aul CXEeMaMH,
auarpaMMaMH, HHOM rpauKoi 1 UX KOMOWHAIMSIMU;

® OLICHUBATh HAAEKHOCTh MH(POpPMAaLUM 10 KPUTEPUAM, MPENJIOKEHHbIM yUUTEIEM WU
c(OpPMYJIUPOBAHHBIM CAMOCTOSITENIBLHO.

KoMmyHHKaTHBHBIE YHUBEPCAJIbHbIE y4eOHbIE 1eiiCTBUA:

® BOCHPHUHHUMATH U (GOPMYIUPOBATH CY)KIEHUS B COOTBETCTBUH C YCIOBUSMHU U LEJISIMH OOILEHUS,
SCHO, TOYHO, I'PaMOTHO BBIPaXKaTb CBOK TOYKY 3PEHMsI B YCTHBIX U IIHCBMEHHBIX TEKCTaX, JaBaTb
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MOSICHEHMSI 110 XOAY pPELIeHMs 3a1a4i, KOMMEHTHPOBATh MOJyYE€HHBIH PE3ybTaT;

® B XO7€ 00CYXICHHS 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOi TeMBbI, MPOOJIEMBI, peraeMoit
3a/layM, BbBICKa3bIBaTh WJCH, HallEJICHHbIE HA IIOUCK pEIICHUS, COIMOCTaBISATH CBOM CYXKICHHUSA C
CYXKIEHUSIMH JPYTUX YYaCTHHKOB JHajiora, OOHapyXWBaThb pa3IMuUe M CXOJCTBO IO3MLUH, B
KOPPEKTHOI opme popMynupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

® [IpPEe/ACTaBIATh pE3yJabTaThl pEIIeHUs 3aJaud, OJKCIEPUMEHTa, HWCCIEIOBaHMs, TPOEKTa,
CaMOCTOSITENIFHO BBIOMpATh (OpMAT BBICTYIUICHHS C YYETOM 3a/ad MpPE3eHTAUUMH U OCOOEHHOCTEH
ayJIuTOpUH;

® [IOHMMATh U HCIIOJIb30BATh MPEUMYIIECTBA KOMaHIHON ¥ UHIMBUYaJIbHOU paObOThI MPU PELICHUN
y4eOHBIX MAaTEeMAaTUYECKUX 3a/1a4;

® [IPUHHMMATH I€JIb COBMECTHOM NE€ATEIbHOCTH, MJIAHUPOBATh OPraHU3alUI0 COBMECTHON padoThI,
pacnpenensTh BUABI pabOT, JOTOBapUBATHCS, OOCYXKIATh MPOIECC U Pe3ylbTaT padoThl, 0000IIaTh
MHEHUS HECKOJIbKHX JIFO/ICH;

® y4YacTBOBAaTh B IPYIIOBBIX (popmax paboThl (00CYkIeHUS, OOMEH MHEHUSIMU, MO3TOBBIE IITYPMBbI
U JpYyrue), BBIIOJHATH CBOIO 4YacTh pabOThl M KOOPAMHHUPOBATH CBOU JCHCTBUS C APYrMMU UIEHAMH
KOMaH/bl, OLICHUBATh Kaue€CTBO CBOETO BKJaJa B OOLIMH MPOAYKT MO KPUTEPHSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICUCTBUSL.

PeryasiTuBHble yHHBepPCcAJIbHbIE YUeOHbIE 1eCTBUS

Camoopranu3anus:

® CaMOCTOSITENIbHO COCTABJIATH IUJIaH, AJTOPUTM pelIeHHs 3ajaud (WIM €ro 4acTb), BBIOMpATh
CHoco0 pelIeHus ¢ YYETOM UMEIOLIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BApUAHTHI peIIeHUH ¢ y4ETOM HOBOW MH(POpMALIUH.

CaMOKOHTPOJIb, IMOIIHOHAILHBIH MHTEJIEKT:

e BIANETh CIOCOOAMU CAMONPOBEPKH, CAMOKOHTPOJISA TMIpOLEecca W pe3yabTaTa pelIeHHs
MaTeMaTUYECKOU 3adaul,

® [IpeIBHUJIETh TPYAHOCTH, KOTOPbIE MOT'YT BOZHUKHYTh IPU PEIIEHUH 33]]a4l, BHOCUTh KOPPEKTUBBI
B IEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIICHUBATh COOTBETCTBHE Pe3yjbTaTa ACITEIbHOCTU MMOCTABICHHOMN IENH U YCIOBUSIM, OOBICHITH
NPUYHHBI TOCTHKCHUS WM HEJOCTYDKEHHS IIeNTH, HaXOIUTh OIIMOKY, AaBaTh OIEHKY NMPUOOPETEHHOMY
OTIBITY.

IIPE/IMETHBIE PE3YJIbTATBI

K rxonyy obyuenus 6 5 knacce odbyuarowuiics noayuum ciedyoujue npeomemmusie pe3yibmamsl:

Yucaa v BbIYMCICHUSA

[lonnmath W TPaBWIBHO YHOTPEOJSATh TEPMHHBI, CBS3aHHBIE C HATypalbHBIMHU YHUCIIAMU,
OOBIKHOBEHHBIMU U JIECATUYHBIMU JIPOOSIMHU.

CpaBHUBaTh M YIOPAIOYMBATH HATypalbHBIE UHWCIA, CPaBHUBATH B TMPOCTEHININX CIydasx
OOBIKHOBEHHBIE APOOH, TECITUIHBIE APOOH.

CoOTHOCUTh TOYKY Ha KOOPAMHATHOW (YMCIIOBOI) MpSMOW C COOTBETCTBYIOIIMM €M YHCIOM U
n300pakaTh HaTypajIbHbIE YHUCIIA TOUKAMU Ha KOOPJIAUHATHON (YKCIOBOM) MPSAMOIL.

Bremonuate apudmernyeckue ASHCTBHUS ¢ HaTypalIbHBIMU YHCIAMU, C OOBIKHOBEHHBIMH IPOOSMU B
MIPOCTEUIINX CITydasix.

BbInonHATE TPOBEPKY, MPUKUIKY PE3YNIbTaTa BEIUUCICHUN.

OxpyrisTh HaTypajibHbIC YHCTIA.

Pelnenue TeKCTOBBIX 32724

PemaTh TekcTOBBIE 3a/1a4K apU(PMETUYECKUM CIIOCOOOM U C ITOMOIIIBIO OPTaHU30BAHHOTO KOHEYHOTO
nepebopa BceX BO3MOXKHBIX BAPUAHTOB.

Pemate 3amaum, cojaep)kalue 3aBUCHUMOCTH, CBSI3bIBAIOIIME BEJIMYMHBI: CKOPOCTh, BpeMs,
paccTosiHUE, 1IEHA, KOJIMYECTBO, CTOMMOCTb.

Hcnonp30BaTh KpaTKue 3alIUCH, CXEMbl, TAOJIUIIbI, 0003HAUYEHUS IIPU PEIICHUH 3a7ay.

[lonb30BaTbcs OCHOBHBIMM €AMHMIIAMHA U3MEPEHUS: LIEHBI, MacChl, pACCTOSIHUS, BPEMEHH, CKOPOCTH,
BBIpaXKaTh OJHH €IMHUIIbI BEJIMUMHBI Yepe3 ApYyTrHe.

W3BnexaTp, aHATU3UPOBATh, OLIEHUBATHh HH(OPMAIIHIO, TPEICTABICHHYIO B Ta0JIUIlE, HA CTOIOYATON
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JuarpaMMme, MHTEpPIIPETUPOBATH MPEJICTABICHHBIC JIAHHBIE, UCTIOJIb30BaTh IaHHBIC TP PELICHUH 3a]1a4.

Harasignas reomerpus

[Tonp30BaThCsl TEOMETPUUYECKUMU TTOHATHSMU: TOUYKA, MPsMasi, OTPE30K, JIyd, YroJl, MHOTOYTOJIbHUK,
OKPY’KHOCTb, KPYT.

[IpuBoguTe TpHUMEpHl OOBEKTOB OKPYXKAIOMIETO MHpa, HUMERIMX (HOpMy H3yUYEHHBIX
TreOMEeTPHUECKUX Uryp.

Hcnonp3oBaTh TEPMHUHOJOTHUIO, CBSI3aHHYIO C yriaMU: BEpIINHA, CTOPOHA, C MHOTOYTOJIbHHUKAMU:
YroJ1, BEpILIKMHA, CTOPOHA, IUAroHajb, C OKPYKHOCTBIO: painyC, TUaMeTp, LIEHTP.

N300paxaTh W3ydYeHHbIE TI'e€OMETpUYEcCKHe (QUIrypbl Ha HEJIMHOBAHHOM M KieT4aTtoil Oymare c
MOMOILBIO [IUPKYJIS U TUHEHKH.

Haxomuth 1uHBI OTPE3KOB HEMOCPEICTBEHHBIM HW3MEPEHHEM C TIOMOIINBIO JIMHEWKH, CTPOHTH
OTPE3KHU 3aIaHHOM JUIMHBL; CTPOUTH OKPY>KHOCTb 3a/IaHHOTO pajguyca.

Hcnonp3oBaTh CBOWCTBA CTOPOH M YIJOB MPSAMOYTOJIbHUKA, KBaApara i WX MOCTPOCHUS,
BBIYMCIICHUS TUIOLIAJAN U IEPUMETPA.

Beluucnsate mepumeTp u IUIOMIANb KBajgpaTa, MNPSIMOYTOJIbHUKA, (HUTYyp, COCTAaBICHHBIX W3
MPSIMOYTOJIBHUKOB, B TOM 4Hclie (GUTyp, N300pakEHHBIX Ha KJIeTYaTol Oymare.

[Top30BaTbCSI OCHOBHBIMH METPUYCCKUMH E€AMHHUIIAMU W3MEPEHUS JJIMHBI, TUIOMIAIH; BBIPAXKATh
OJIHU €JIMHULIBI BEJIMUYUHBI Yepe3 APYyTHUe.

PacnioznaBate mnapasuienenunen, KyO, HCHOJIb30BaTh TEPMHUHOJOTHIO: BEpIIWHA, pedpo, TpaHb,
WU3MEpEeHUs, HAXOIUTh U3MEPECHHUS Mapaiesienuneaa, Kyoa.

Boruncnsate 00b€M Ky0a, mapaiienenunesa 1no 3aJlaHHbIM U3MEPEHUSIM, MOJIb30BAThCS €IMHULIAMU
U3MepeHus: o0bEMa.

Pemate HecnoxHBIE 3a/1a4M HA U3MEPEHNE T€OMETPUYECKUX BEJINYUH B IPAKTUYECKUX CUTYALMSX.

K xonyy obyuenus 6 6 knacce obyuarowuiicss noayuum ciedyiowjue npeomMemHule pe3yibmamaol.

Yucia v BbIYUCICHUSA

3HaTh W MMOHUMAaTh TEPMHHBI, CBSI3aHHBIC C PA3IMYHBIMU BUJIAMH YHCEI M CIOCOOAMH WX 3aIlHCH,
MEPEXOIUTH (€CIIM ATO BO3MOKHO) OT OAHOM (POPMBI 3alHCH YHCIIa K APYroil.

CpaBHUBaATh U YIOPSAOYMBATH IICNIbIE YKCIA, OOBIKHOBEHHBIC W JCCATHYHBIC JPOOU, CPaBHUBATH
YHUCJIa OJHOTO U Pa3HbIX 3HAKOB.

BeImonHATE, coueTasi YCTHbIC W TUChbMEHHBIC MMPUEMBI, apU(METHICCKHIE ACHCTBHSI C HATypAIbHBIMU
U LEJIBbIMU YHCIIaMU, OOBIKHOBEHHBIMU U JECITUUYHBIMU JIPOOSMU, IOJOKUTEIBHBIMU U OTPULIATEIIbHBIMU
YUCJIAMHU.

BbluucisaTe 3HAUYEHMS] YMCIIOBBIX BBIPAXKEHUM, BBINOJIHATH IPUKUAKY M OLIEHKY pe3yJibTara
BBIYMCJICHUM, BBITOJHATH TPEOOPA30BAHMS YHCIOBBIX BBIPAKCHUI HA OCHOBE CBOMCTB apU(hMETHICCKUX
JIEHCTBUN.

COOTHOCHUTH TOUKY Ha KOOPJMHATHOM MPSIMOI1 C COOTBETCTBYIOIIUM €/ YHUCIIOM U M300pa)xaTh Yuciia
TOYKaMHU Ha KOOPJAMHATHOW MPSAMOM, HAXOAUTH MOJYJIb YUCIIA.

COOTHOCHUTH TOYKH B MPSIMOYTOJIBHOM CUCTEME KOOPJMHAT C KOOPJAUHATAMHU 3TOM TOUKHU.

OKpyTJITh LEeble Yhcia U JEeCATUYHbIE IPOO0HU, HAXOAUTh MPUOIMKEHUS YHCeT.

YucJioBble U 0yKBEHHbIE BbIPAKEeHUSI

[ToHumath U ynoTpeOIsiTh TEPMHUHBI, CBI3aHHBIE C 3aMKHChIO CTETIEHU YHCIa, HAXOIUTh KBaJIpaT U Kyo
YHCJIa, BBIYUCIISTH 3HAYEHUS YUCIOBBIX BBIPAXKEHUMN, COJIEPKAIINX CTETICHHU.

[lonb3oBaTbcst TpU3HAKAMU  JIETUMOCTH, pPacKiaJbplBaTh HATypalbHbIE 4YHCIAa Ha MPOCTHIC
MHOXUTEIH.

[Tonb3oBaTbes MacITaboM, COCTABIIATH TPOMOPIIMU ¥ OTHOLIICHHUS.

Hcnonbp3oBaTh OyKBbI 11 00O3HAUEHUS 4YHCEN MPU 3alUCH MaTeMaTHYECKUX BbIPAXKCHUI,
COCTaBIISITh OYKBEHHBIC BBIpOKEHUS U (GOPMYIbl, HAXOJUTh 3HAYCHHUS OYKBEHHBIX BBIPAKCHHIA,
OCYIIECTBIISIS HEOOXOIUMBIE MTOJICTAHOBKHU U IPeoOpa3oBaHUsI.

HaxonuTh HEM3BECTHBIN KOMIIOHEHT PAaBEHCTBA.

Pemienue TeKCTOBBIX 32124

PemaTh MHOTOIIIATOBBIE TEKCTOBBIC 33/1a4H apU(DMETHICCKIM CIIOCOOOM.

PemaTe 3a1aum, CBA3aHHBIE C OTHOLIEHHEM, IPOIOPLMOHAIBHOCTBIO BEJIMYUH, [TPOLIEHTAMU, PEIIaTh
TPU OCHOBHBIE 33/1a4d Ha JAPOOU U MPOLEHTHI.
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Pemwate 3amaum, coxepXkamue 3aBUCHMOCTH, CBS3BIBAIOLIUE BEJIMYHMHBI: CKOPOCThb, BpeMs,
paccTosiHMe, 1IeHa, KOJMYEeCTBO, CTOMMOCTh, MPOU3BOAUTEIBHOCTh, BpeMsl, 00BEM pabOThl, UCTONb3YS
apupMeTHUECKue  JCWCTBUS,  OLEHKY, TNPUKUAKY, IOJIb30BaTbCA  CIAWHUIIAMH  HM3MEpEHHS
COOTBETCTBYIOIIUX BEJINYMH.

CocTaBnsiTh OyKBEHHBIE BBIPAXKEHUS 110 YCIOBUIO 3a]Ja4H.

W3Bnexath uH(OpMAaIHIO, MPEACTABICHHYIO B Ta0IUIaX, HA JIMHEHHOHN, cTonOuaTON WM KPYroBoii
JyarpaMmax, MHTEpIpEeTUPOBATh NIPEACTABICHHBIE JaHHBIE, MCII0JIb30BaTh JTAHHBIC IIPU PELICHUH 33/1a4.

[IpencraBnsaTh HHPOPMALMIO C IOMOIIBIO TAONIHUL, TUHEHHON U CTOJIOUATON AUArpaMM.

Harnsauas reomerpus

[lpuBoauTe mpHMEpsl OOBEKTOB OKPYKAIOIIEr0 MHpa, HUMEIIUX (OopMy  H3YYEHHBIX
reOMETPUUYECKHX TUIOCKUX U MTPOCTPAHCTBEHHBIX (QUTYD, IPUMEPHI PABHBIX U CUMMETPUYHBIX (pUTyp.

N300pakaTh ¢ MOMOILBIO LUPKYJIS, JIMHEHKH, TPAHCTIOPTHPA HA HEJIMHOBAHHOM M KileT4aToi Oymare
M3YYEHHbIE IIJIOCKUE T€OMETPUUECKUE PUTYyphl U KOHPUTYpaIH, CHMMETPUYHBIE (PUTYPBI.

[lonp30BaTbcss TEOMETPUYECKMMHU MOHATUSIMHU: PAaBEHCTBO (UIYp, CHMMETpPUsS, HCIOIb30BATh
TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHUEN: OCbh CUMMETPHH, LIECHTP CUMMETPHHU.

HaxoauTs BeIMUYMHBI YIJIOB M3MEPEHMEM C IOMOULIBIO TPAHCIOPTHpA, CTPOUTH YIJbl 3aJaHHON
BEJINYUHBI, MOJb30BATHCS IMMPU PEUICHUHU 3a7ad IpaJyCHOM MEpOH yIioB, paclio3HaBaTh HA 4YepTEkax
OCTpBIH, IPSAMOU, Pa3BEPHYTHIA U TYIIOU YIJIBL.

BbruncnaTe MIMHY JIOMAaHOM, NEPUMETP MHOTOYTOJIBHUKA, IOJB30BAaThCSA €IUHHMIIAMH W3MEpPEHUs
JUIMHBI, BBIPAYKaTh OJHHU €IUHUIBI U3MEPEHUS JJIMHBI Yepe3 JpyTHe.

Haxonuts, HCIIONB3ys 4ePTEKHBIE HHCTPYMEHTBI, PACCTOSHUSA: MEXYy ABYMs TOYKAMH, OT TOYKH 10
IIPSIMOM, JUIMHY ITyTU HA KBaJPAaTHOM CETKE.

Bbruncnare miomane GUryp, COCTaBIEHHBIX U3 MPSMOYTOJBHUKOB, HMCIIOJIB30BaTh pa3OMEHHE Ha
NpSIMOYTOJIBHUKH, HA paBHBIC (DUTYPHI, TOCTPaHBAHUE IO MPSMOYTOJIbHHKA, MOJIb30BATHCS OCHOBHBIMU
€AMHULIAMH U3MEPEHMS IUIOIAIH, BEIPAYKATh OJHHU €IUHULBI U3MEPEHUS IUIOINAAH YePe3 APYyTrue.

Pacno3naBate Ha MOAENAX H H300paXEHUSX MUPAMUIY, KOHYC, UWIMHAp, HCIOIb30BATh
TEPMHUHOJIOTHIO: BEpIlIMHA, peOpo, rpaHb, OCHOBAHUE, Pa3BEPTKA.

N300pakaTh Ha KJI€TYaTON Oymare mpsMOYTOJIbHBIN MapauieenuIes.

Bbruucnare 00bEM IpsMOYTroIbHOTO Napajuleenumnesaa, Kyoa, nojib30BaTbcs OCHOBHBIMU €IUHUILIAMU
U3MepeHus: 00bEMa;

PemaTp Hec0KHBIE 3214l HA HAXO0XKICHUE T€OMETPUUYECKUX BEJIMYMH B TPAKTUYECKUX CUTYyaLUsX.
K xonyy obyuenus @ 7 Knacce ooyyarowuiica noiyuum ciedyiowue npeomemHule pe3yibmamoi.

Aunreopa

Yuciia 1 BBIYUCICHUSA

BbimonuATe, coyeras YCTHble M NHCbMEHHble HNpuUéMBbI, apudmMernueckue AEUCTBUS €
palrOHaIbHBIMH YUCIIAMU.

HaxonuTh 3Ha4Y€HUS 4YHMCIOBBIX BBIPAXEHHWH, MPUMEHATh Pa3HOOOPA3HbIE CIOCOOBI U MPHEMBI
BBIUMCJIEHHSI 3HAUEHUH JPOOHBIX BBIPAKEHHM, COEpKAIUX OOBIKHOBEHHBIE U IECATUYHBIE IPOOH.

[lepexoauts OT OgHON (OPMBI 3allUCH 4YUCEN K Apyrod (MpeoOpa3oBbIBATh AECCATUYHYIO IpOoOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCSITUYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECATUYHYIO POOBb).

CpaBHUBATH U YyIOPSA0YNBATH PALIMOHAJIBHBIE YNCIIA.

OxpyrsTh yncia.

BBIIIONHATE IPUKUIKY U OLEHKY PE3y/IbTaTa BBIYUCICHUN, OLEHKY 3HAYCHUH YUCIIOBBIX BBIPAKECHUM.
BBINOIHATE NEWCTBUA CO CTENEHAMU C HATYpaJIbHBIMU IIOKA3aTEISIMHU.

[IpuMeHsTh NPU3HAKU JETMMOCTH, Pa3I0KEHUE Ha MHOXKUTENIH HAaTypaIbHbIX YHCEN.

PemaTte  IpakTUKO-OPHMEHTUPOBAHHBIE  3ala4yd, CBA3aHHBIC C  OTHOLIEHUEM  BEJIUYHH,
IIPONOPLUOHAIBHOCTBIO BEJIUYMH, NPOLEHTAMM, HHTEPIPETUPOBATH pPE3YyJbTaThl pEUICHMs 3anad ¢
y4€TOM OI'paHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU PacCMATPUBAEMbIX OOBEKTOB.

Auaredpanyeckue BbIPaKeHHUS

Hcnonp30BaTh anredpanyeckyro TEpPMUHOJIOIHIO U CUMBOJIUKY, IPUMEHATh €€ B IIPOLIECCE OCBOCHUS
yu4eOHOro Marepuaiia.

HaxonuTh 3HaueHHs OYKBEHHBIX BBIPAXKEHHUH NPU 3aaHHBIX 3HAUEHUSIX IEPEMEHHBIX.

BeimonHsATe mpeoOpa3oBaHus 1EJI0r0 BHIPAKEHHSI B MHOTOUWIEH MPUBEICHUEM TOAOOHBIX ClIaraeMbIX,
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PacKpBITHEM CKOOOK.

BBINONHATE YMHOXEHHE OJHOWIEHA HAa MHOTOWIEH M MHOIOWIEHAa Ha MHOTIOWIEH, NPUMEHATh
(dbopMyIBI KBagpaTa CyMMBI U KBaJjpaTa pa3HOCTH.

OcymecTBIATh Pa3oKEHHE MHOTOWIEHOB HAa MHOXKUTENIN C IOMOIIBIO BBIHECEHHUS 3a CKOOKH
00IIer0 MHOXHTEJIS, TPYIIIUPOBKH CllaraéMbIX, IPUMEHEHUS (POPMYIT COKPAILIEHHOTO YMHOKEHHUSI.

[lpumensaTs npeoOpa3oBaHMs MHOTOWIEHOB ISl pEIIEHUs pa3lMYHbIX 3a7ady W3 MaTeMaTHKH,
CMEKHBIX IIPEIMETOB, U3 peaIbHON MPAKTUKH.

Hcnonk3oBaTh CBOMCTBa cTeMeHEH ¢ HATypaJbHBIMHM T[OKa3aTelsiMU Al TIpeoOpa3oBaHMUs
BBIPAKCHUI.

YpaBHeHUS H HEPABEHCTBA

Pemate nuHEHBIE ypaBHEHMS C OJHOW NEPEMEHHOM, NPUMEHS IpaBWia MEpexofa OT MCXOAHOTO
YPaBHEHUS K PaBHOCUIBHOMY eMy. IIpoBepsTh, ABIIAE€TCSA 1 YUCIIO KOPHEM YPAaBHEHHUS.

[IpumensTs rpaduueckre MeTo bl MPU PEIICHUN JTUHEHHBIX YPABHEHUN U UX CUCTEM.

[lonOupath mnpuMepsl Map YUCEN, SBIAIOMUXCA pEIICHHEM JMHEWHOrO0 YpaBHEHHUS C JBYMs
MepEeMEHHbBIMHU.

Ctpouth B KOOPJMHATHOW IUIOCKOCTH TpaduK JMHEHHOTro ypaBHEHHUS C ABYMS I€PEMEHHBIMHU,
MOJIB3YACH TpaKOM, IPUBOAUTDH IPUMEPHI PEIICHUS YPaBHEHHUS.

Pemate cuctemMbl ABYX JIMHEHHBIX YPAaBHEHHI C IBYMsI IEPEMEHHBIMH, B TOM YHCJIE I'PaUIECKH.

CocTaBnsAiTh W pellaTh JUHEWHOE YpPaBHEHHE WM CUCTEMY JIMHEHHBIX YpPaBHEHUH IO YCIOBHIO
3a/1a4M, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M ITOJIYYE€HHBIM pe3yNbTaT.

DyHKIUA

N300pakaTh Ha KOOPJUHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIME 33JaHHBIM KOOpJHMHATAM, JIy4H,
OTPE3KH, MHTEPBAJIbI, 3aAMUCHIBATH YHUCIIOBbIE POMEKYTKH Ha aIre0panyeckoM s3bIKe.

OTMmeyaTh B KOOPAMHATHOHN IJIOCKOCTH TOYKH IO 33JaHHBIM KOOpJAWHATaM, CTPOUTH TIpaduku
nuHerHbIX QyHKIMi. CTpouTh rpaduk GyHKIUU y = [X|.

OnwuchIBaTh ¢ MOMOUIBIO (PYHKIMI W3BECTHBIC 3aBUCHMOCTH MEX]y BEJIMYMHAMU: CKOPOCTh, BpeMsl,
paccTosiHue, 1IeHa, KOJIMYECTBO, CTOUMOCTb, TPOU3BOUTENIBHOCTD, BpeMs, 00bEM pabOThI.

HaxonuTs 3HaueHune (HyHKIIMU 1O 3HAYECHUIO e€ apryMeHTa.

[lonumate rpaduyeckuil cnoco® MpeacTaBieHUs U aHanM3a HHQOpPMAalMK, U3BICKaTh W
MHTEPIPETHPOBATH HH(POPMAIUIO 13 TPaPUKOB peaTbHBIX MPOLIECCOB U 3aBUCHMOCTEH.

I'eomeTpus

Pacno3naBaTe HM3y4YeHHBIE TE€OMETPHUYECKHE (DUTYpBI, ONpenessiTh X B3aUMHOE pACIOJIOXKCHUE,
n300paXkaTh reOMETPUUYECKUE (PUTYPBHI, BHITOJIHATH YEPTEKHU 110 YCIOBUIO 3a7auu. Mi3MepsTh TnHelHbIe U
YIJI0OBBIE BEIMUYUHBL. Pemarh 3a1auu Ha BBIYMCIIEHUE JIJTUH OTPE3KOB U BEJIMYUH YTJIOB.

Jenate rpyOyr0 OLEHKY JIMHEWHBIX U YTJIOBBIX BEJIWYHH MPEIMETOB B PEAIbHOM KU3HH, pa3MepoB
IIPUPOJIHBIX 00BEKTOB. Pa3znuuaThk pa3mMepsl 3TUX 00BEKTOB IO MOPSAIKY BEIUUUHBI.

CTpouTh 4epTEXKHN K TEOMETPUUECKHUM 3aa4aM.

[lonb30BaThcs NpHU3HAKAMU pABEHCTBA TPEYrOJbHUKOB, MCIIONb30BaTh IPU3HAKM M CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJILHUKOB MPHU PELICHUH 3a/1a4.

[IpoBoaUTH TOTMYECKUE PACCYKAECHUSI C UCIIOJIB30BAHUEM I'€OMETPUUECKUX TEOPEM.

[lonb30BaThCA TpU3HAKAMHM PABEHCTBA MPSAMOYTOJBHBIX TPEYrOJbHUKOB, CBONCTBOM MEIUAHBI,
IIPOBEEHHON K TUIIOTEHY3€ NMPSMOYIOJIbHOTO TPEYrOJbHUKA, B PEIICHUN T'€OMETPUUYECKUX 3a/1a4.

OmnpenensaTh NapaieIbHOCTh MPSIMBIX C TOMOIIBIO YIJIOB, KOTOpBIE 00pa3yeT ¢ HUMH CEeKylas.
Onpenenars napamuieIbHOCTh MPSIMBIX C MOMOIIBIO PAaBEHCTBA PACCTOSIHUM OT TOYEK OJHOM MPAMOU 10
TOYEK APYrOU MPSMOM.

Pemate 3a1aun Ha kieT4aTon Oymare.

[IpoBOIUTH BBIYUCICHUS M HAXOAWUTh YHCIOBbIE M OYKBEHHBIC 3HAYCHHS YIJIOB B T€OMETPHUECKUX
3a/la4ax C HCIOJIb30BAHMEM CYMMBI YIJIOB TPEYTrOJIBHUKOB M MHOTOYIOJIBHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX MPHU MEPECCUCHUH JIBYX MapaUIeIbHbIX MPSAMBIX CeKyllel. Pemarts nmpakTuyeckue 3a1aun
Ha HaXO0XKJEHHE YTJIOB.

Bnagerb NOHATHEM TIE€OMETPUYECKOTO MECTa TOUEK. YMEThb OIpPENENsaTh OUCCEKTpUCY yIiia U
CepEeIMHHBIN NEPIEHAUKYIISIP K OTPE3KY KaK FT€OMETPUUECKHE MECTA TOYEK.

DopMyIMpOBaTh ONPEAEIEHUS OKPYKHOCTH U Kpyra, XOp/bl U AMAMETPa OKPYKHOCTH, I1OJIb30BaThCS
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HX CBOWCTBAMH. Y METH MTPUMEHSAThH 3T CBOMCTBA MPH PEIICHUM 3a4ay.

Bnagetp NOHATHEM ONKCAaHHOM OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMETb HAaXOAMTb €€ LEHTP.
[Tonp30BaTbest PakTaMu O TOM, YTO OUCCEKTPUCHI YIIIOB TPEYTOJIbHUKA TIEPECEKAIOTCS B OAHOM TOYKE, U
0 TOM, YTO CEPEIMHHBIE NEPIEHIUKYIIAPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Bragers noHsATHEM KacaTeIbHOM K OKPYKHOCTH, ITOJB30BAaThCS TEOPEMOW O MEPHEHIUKYISIPHOCTH
KacaTeJIbHOU U paguyca, IPOBEAEHHOTO K TOYKE KaCaHUs.

[lonb30BaThcs MPOCTEHIIMMU TE€OMETPUYECKMMHU HEPAaBEHCTBAMHU, MOHUMAaTh WX MPAKTUYECKUH
CMBICIL.

[IpoBOIUTE OCHOBHBIE T€OMETPUYECKNE ITOCTPOCHHUS C ITIOMOIIBIO IUPKYJIS U JTUHEHKH.

BeposiTHOCTB M CTATHCTHKA

Yurate nHOpMaLnio, MpeACTaBICHHYIO B Ta0IMIIaX, HA AUarpamMmax, MpeICTaBiIsATh JaHHbIE B BUJIE
TaOJIULL, CTPOUTH AUArPaMMBbI (CTOJIOMKOBBIE (CTOJIOUATHIE) U KPYTOBBIE) IO MacCHBaM 3HAUYEHHUH.

OnuceiBaTh U UHTEPIPETUPOBATH pPEANbHBIE UMCIIOBBIE JIaHHBIEC, MPEICTAaBICHHbIE B TaOIMIAX, HA
auarpammax, rpadukax.

Hcnonp30BaTh A5 ONKCAaHUS TaHHBIX CTAaTUCTUYECKHE XapaKTEPUCTUKH: CpeiHee apuMeTHyecKoe,
Me/MaHa, HauboJblIee U HAaUMEHbIIee 3HAYCHUS, Pa3Max.

Nwmets mpencrtaBieHue o ciydalHOM W3MEHUMBOCTH Ha MpUMeEpax IeH, (U3MYECKUX BEJIUYMH,
AHTPOIIOMETPUUYECKUX JAHHBIX, UMETh IIPEACTABIECHUE O CTATUCTUYECKON YCTOMYUBOCTH.

K xonyy obyuenus 6 8 knacce odoyuarowuiics noayuum cieoyroujue npeomenmmusie pe3yibmamsi:

Aure0pa

Yuciia 1 BBIYUCICHUSA

Hcnonp30BaTh HayaJlbHbIE NPEICTaBICHUS O MHOXKECTBE NEHCTBUTENIBHBIX UYHMCEN ISl CPaBHEHHS,
OKPYIJICHHS ¥ BBIUMCICHUHN, N300paKaTh MEHCTBUTEIbHBIC YHCIIa TOYKAMU Ha KOOPIWHATHOMN TPSIMOA.

[lpumeHsaTh TOHATHE apUPMETHYECKOTO KBAJAPATHOTO KOPHS, HAXOAWUTh KBaJpaTHbIE KOPHH,
UCIIOJIBb3YS MPU HEOOXOAUMOCTH KaJbKYJATOP, BBIIOJIHATH MpeoOpa3oBaHUsl BBIPAKEHUH, COJIEpKALIUX
KBaJpaTHbIE KOPHH, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp30BaTh 3aucu OOJIBIIMX U MAJIbIX YUCEJ C MMOMOIIBIO JECATHUHBIX ApoOeil u creneHei yncia
10.

AnredOpanyeckne BbIpasKeHUs

[IpuMeHsATh MOHATHE CTENEHW C LEJIbIM IOKAa3aTeJeM, BBIIOJIHATH MpeoOpa3oBaHUs BbIPAKEHUH,
COJZIepKAIUX CTEIICHU C LEJIbIM I10Ka3aTEIeM.

BBINONHATE  TOXKIIECTBEHHbIE NpPEe0Opa3oBaHUsl PAIMOHAIBHBIX BBIPAKECHUH HAa OCHOBE IPABHII
JEHCTBUI HaJl MHOTOYWICHAMHU U aJlreOpandyeckKuMu JpoOsiMH.

PacknaasiBaTh KBagpaTHBIA TPEXUIEH HA MHOKUTEIH.

[Tpumens T npeoOpa3zoBaHus BRIPAKESHUI ISl pEIICHUS PA3TUYHbIX 3a/1a4 U3 MATEMAaTHKH, CMEKHBIX
MIPEAMETOB, U3 PEAIBHON IIPAKTUKH.

YpaBHeHNsI M HEPABEHCTBA

Pemats nuHelHble, KBaJpaTHbIE YpaBHEHUS M palMOHAJIbHBIE YpaBHEHUS, CBOJASIIMECS K HUM,
CUCTEMBI JIByX YPaBHEHUU C JBYMs IEPEMEHHBIMU.

[IpoBomuTh mpoCTEMIIME HCCIEHOBAHUS YPAaBHEHHH MW CHUCTEM YPaBHEHHH, B TOM 4YHUCIE C
MpUMEHEeHHEeM TpadudecKuX TMpeJCTaBlIeHui (ycTaHAaBIUBaTh, MMEET M YpaBHEHHE WIH CHCTEMa
YpaBHEHUH PELIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

[lepexoauTh OT CIOBECHOW (GOPMYIUPOBKM 3aladud K €€ anredpanvyeckoil MOAETH C TOMOIIbIO
COCTABJICHUS] YPaBHEHHUs WJIM CUCTEMBbl YPAaBHEHUMN, MUHTEPIPETUPOBATh B COOTBETCTBHM C KOHTEKCTOM
3a/1a4M [1OJIyYE€HHBIN pe3yJIbTaT.

[IpyMeHATP CBOMCTBA YHUCJIOBBIX HEPABEHCTB [UJIi CPABHEHUS, OLICHKH, pEIIaTh JMHEHHBIE
HEPaBEHCTBA C OJHOW MEPEeMEHHOW M MX CHCTEMBI, JaBaTh IpapHUuEcKyl0 HIUIIOCTPALMIO MHOXKECTBA
peuIeHui HEPaBEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUUH

[lonnmath W wHCNONB30BaTh (YHKUMOHAJIBHBIE MOHATHS U S3bIK (TEPMHUHBL, CHUMBOJIHUYECKUE
0003HAUYCHHS), OIPENCNATh 3HAUCHHWE (YHKIUH IO 3HAYEHUIO apryMeHTa, OTNpPEAEIsTh CBOICTBa
¢dbyHkumu o e€ rpaduxy.

Crpouts rpaduku deMeHTapHbIX (GYHKINN BHA!
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y=k/x, y=x2, y=x3,y = x|, y = VX, OIICHIBATh CBOHCTBA YHCIOBOH (PYHKIH 10 ¢& rpaduKy.

I'eomerpus

Pacno3HaBaTh OCHOBHBIC BBl YETHIPEXYTOJBLHUKOB, MX DJIEMEHTHI, TTOJB30BAThCS MX CBOMCTBAMHU
IIPU PEUICHUH TeOMETPUUYECKHUX 3a/1a4.

[IpuMeHsSTH CBOMCTBA TOYKH MEPECEUCHHS MEIMaH TPEYTOJIbHUKA (LIEHTpa MacC) B PEIICHUH 3a]1ad.

Brnaners moHsATHEM cpegHe JIMHUM TpPEyrojbHMKAa W Tpaleuud, NPUMEHSTh MX CBOICTBa NpHU
pelieHnn reomMerpuueckux 3anad. [lonp3oBatbes Teopemoit daneca U TEOPEMOM O MPOMOPLMOHAIBHBIX
OTpe3Kax, MPUMEHSATh UX JUIS PEIICHUs TPAKTHUECKUX 3a7ay.

[IpuMeHsTh TPU3HAKY 10100 TPEYTOIBHUKOB B PEIICHUHN TEOMETPUIECKHX 3a/1a4.

[onw3oBatbest Teopemoit [udaropa 11t pereHust reoMeTpUYECKUX U MpakTHUecKuX 3a1ad. CTpouTh
MaTeMaTHYECKyI0 MOJETIh B MPAKTUYECKHX 3aJadaX, CaMOCTOSITEIbHO JelaTh 4YepTéX W HAXOIUTh
COOTBETCTBYIOIINE JAJTUHBI.

Brnanets NOHATHSME CHHYCa, KOCHHYCAa M TaHT€HCa OCTPOTO yIiia MPSIMOYTOJIBHOTO TPEYTrOJBHUKA.
[Tonp30BaThCs HITUMU MOHATUAMU AJIS1 PEIICHUS PAKTUUECKUX 3a/1ad.

Boruncnsate (pa3nu4HbIME crioco0aMu) MIIOMIAb TPEYroJbHUKA U IUIOIIA AU MHOTOYTOJIBHBIX (hUryp
(monp3ysich, TAE HEOOXOIUMO, KalbKyIATOpOM). IIpUMEHATH MONyyeHHbIE yYMEHHUS B MPAKTHYECKHX
3ajayax.

Brnaners MOHATHSMM BIHMCAaHHOTO M IIEHTPAJIBHOIO YIJIa, MCIOJIb30BaTh TEOPEMBI O BIMCAHHBIX
yriaax, yriax MexIy XOopAaMH (CEeKyIIMMH) M yIrjle MEXIy KacaTelbHOW M XOpIOM NpHU peuieHHH
reOMETPUYECKUX 3a]1ay.

Bnagetp moOHSATHEM OMNHCAHHOTO  YETHIPEXYrOJbHUKA, MPUMEHSTh CBOMCTBA  OIMUCAHHOTO
YeTHIPEXYTOIbHHUKA MIPH PEILICHUH 33/1a4.

[lpuMeHATh MONy4YeHHbIE 3HAHHMSI HA MpPAaKTUKE — CTPOUTh MAaTeMaTWYeCKHUe MOJETH i 3ajad
peanbHOM JKM3HM M TPOBOJUTH COOTBETCTBYIOLIME BBIUMCIECHUS C NPUMEHEHHEM TMOA00OHI U
TPUTOHOMETPHH (TIOJIB3YACH, T/I€ HEOOXOUMO, KATBKYJISITOPOM).

BeposiTHOCTh M CTATHCTHKA

W3Bnekath u mpeoOpa3oBbIBaTh WHGOPMALMIO, TMPEACTABICHHYIO B BHUAEC TaOIMUI], IHArpaMM,
rpauKoOB, MPEACTABIATH JaHHBIE B BUZE TAaOIHII, AMAarpaMM, rpauKoB.

OnuceiBaTh JaHHbIE C TIOMOINBIO CTAaTHCTUYECKUX IMOKa3aTeseil: CpeqHUX 3HAYeHUH U Mep
pacceuBaHus (pa3max, JUCIIEPCUS U CTAaHIAPTHOE OTKIIOHEHHUE).

Haxoauth 4acTOThl YHCIOBBIX 3HAYEHHM W YacTOThl COOBITHI, B TOM 4YHCIE IO pe3yiabTaTam
U3MEpEeHUN 1 HaOIFOICHU.

HaxoauTtb BepOsITHOCTH CllydallHbIX COOBITHIA B OIBITAX, 3Hasl BEPOATHOCTH 3JIEMEHTAPHBIX COOBITHIA,
B TOM YHCJIE B OIBITAX C PAaBHOBO3MOXKHBIMHU DJIEMEHTAPHBIMH COOBITHSMHU.

Hcnonp3oBaTh Tpaduyeckue MOJENH: AEPEeBO CIy4aHOTO SKCIEpUMEHTa, JuarpaMmbl Diinepa,
YHCIIOBas IpsMast.

OnepupoBaTh MOHITUSIMH: MHOXKE€CTBO, IMOAMHOMXECTBO, BBIIOJHATH ONEpAIM HaJl MHOXXECTBaAMHU:
o0bEeIMHEHNE, TIepeceueHne, MOMOTHEHNE, TEePEUUCIIATh AJIEMEHTHl MHOXKECTB, IMPUMEHSTH CBOICTBa
MHO>KECTB.

Hcnonp3oBaTh rpaduyueckoe NpPEACTAaBICHHE MHOXKECTB M CBSI3€H MEXAy HUMHU JUISL OTHCAHUS
MIPOLIECCOB U ABIICHUH, B TOM UHKCJIE MPU PEUICHUH 3a/1a4 U3 APYrUX yUeOHBIX MPEAMETOB U KYPCOB.

K konyy obyuenus 6 9 knacce obyuarowuiics nonyuum cieoyiowjue npeomemuule pe3yibmanbi.

Aure0pa

Yuciia 1 BBIYUCICHUA

CpaBHMBATB M YIOPSIOUYMBATh PAllMOHATIBLHBIC M HPPALOHAJIBHBIC YHCIIA.

BomonuaTe  apudmeTnueckue JEWCTBUS C pAlUMOHAIBHBIMU YHUCJIAMM, COYeTass YCTHbIE U
MUCbMEHHBIE TIPUEMBI, BHITIOIHATH BEIYMCIICHUS C UPPAIMOHATLHBIMU YUCIIAMHU.

Haxoauth 3HaueHus cTeneHen c LeIbIMU MOKa3aTeJIIMU U KOPHEH, BHIYUCIISATh 3HAUEHUS YHCIOBBIX
BBIPAKCHUM.

OkpyryiiTh JE€UCTBUTEIbHBIE YHCIA, BBIIOJHATh MPUKUAKY pe3yjbTaTa BBIYUCICHHUNA, OLEHKY
YHUCJIOBBIX BBIPAKEHUM.

YpaBHeHNs] M HEPABEHCTBA

Pemrate uHEiHbIE U KBaJpaTHBIC YpaBHEHUS, YPAaBHEHHS, CBOJSAIIMECS K HUM, IPOCTEHIIINE 1POOHO-
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parroHaIbHBIE YPaBHEHHS.

Pemrate cucteMbl IBYX JTUHEWHBIX YPAaBHEHUH C IByMs IIEPEMEHHBIMU M CUCTEMBI JIBYX YpaBHEHUH, B
KOTOPBIX OJTHO YPaBHEHUE HE SBISETCS JTHHEHHBIM.

Pemrate TeKCTOBBIE 3a7audl aNreOpanuecKkuM CIOCOOOM C MOMOIIBIO COCTABJICHUS YPABHEHUS WU
CHCTEMBI IBYX YPaBHEHHH C IBYMsI IEPEMEHHBIMHU.

[IpoBomuTh mpoCTEHIIME HCCIETOBAHUS YpPaBHEHMH M CHCTEM YypaBHEHHMH, B TOM 4HCIE C
NpUMEHeHHEeM Trpaduyecknx MpeacTaBleHnld (ycTaHaBIMBaTh, MMEET JH YpPaBHEHHWE WIH CHCTEMa
YpaBHEHMH pELIeHHUs], €CIIU UMEET, TO CKOJIBKO, U Tpoyee).

Pemrate nuHElHbIE HEpPaBEHCTBA, KBaJIpaTHBIE HEPABEHCTBA, M300pa)kaTh PEIICHWE HEPABEHCTB Ha
YHCIIOBOM MPSIMOH, 3aIKUCHIBATH PEIICHUE ¢ TOMOILBIO CUMBOJIOB.

Pemmate cucTeMBl JMHEHHBIX HEPABEHCTB, CHUCTEMBl HEPABEHCTB, BKIIOYAIONINE KBaJpaTHOE
HEPaBEHCTBO, U300paXkaTh pelIeHNe CUCTEMbl HEPAaBEHCTB HA YHCIOBOM MPSMOM, 3aIICHIBATh PEIICHUE C
MTOMOIIIBI0 CHUMBOJIOB.

Hcnonb30BaTh HEpaBeHCTBA NP PEIICHUH Pa3IMYHbIX 33/1a4.

DOYyHKIUN

Pacno3naBate (QYHKIMM HW3Yy4eHHBIX BUAOB. [loKa3plBaTh CXEMaTHUYECKH pACIIOJIOKEHHE Ha
KOOPJMHATHO#H TutockocTu rpadukoB GpyHkimii Buga: Yy = kx, y = kx + b, y = k/x, y =ax2 + bx + c,
y =3, y=1x, Y= |X|, B 3aBHCHMOCTH OT 3HauYeHH i1 KO>((YHUINEHTOB, OMHCHIBATH CBONCTBA ()YHKIIHIA.

Crpouth U M300paxaTh cCXeMaTHYECKH IpadUKM KBaJgpaTUUHBIX (DYHKIMH, ONMUCBHIBATH CBOMICTBA
KBaJPAaTUYHBIX (QYHKIU 110 UX rpadukam.

Pacno3naBate KBajpaTHuHyl0 (yHKIUIO 1O (opMyie, NPUBOAUTH IMPUMEPbl KBaIPATUYHBIX
GbyHKUUI U3 pealbHON KU3HU, PU3UKU, TEOMETPUH.

YucJi0BbIE MOCJIE10BATEIbHOCTH M IIPOTPeCCHH

Pacnio3naBate apupmMeTHYECKYIO M TE€OMETPUYECKYIO IIPOTPECCUU MPH Pa3HBIX CIIOCO0axX 3a1aHus.

BbINONHATE  BBIYMCIEHHA C  MCIOJAB30BaHMEM (GOpMYN n-ro wieHa apudmerudeckoil u
r€OMETPUUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh WieHbI OCIEJ0BATEIBHOCTH TOUKAMU Ha KOOPAMHATHOMN IJIOCKOCTH.

Pemrate 3a7a4uu, CBsI3aHHbBIE C YHCIOBBIMH MTOCIIEI0BATEILHOCTSIMH, B TOM YHCJIE 3a/1a41 U3 PeaIbHON
KM3HHU (C UCHOJIB30BAHNUEM KAJIBKYJIATOPA, LU(PPOBBIX TEXHOJIOTUH).

I'eomerpus

3HaTh TPUIOHOMETPUYECKUE (YHKIMU OCTPBIX YIJIOB, HAaXOAMTh C MX IOMOLIbIO pPAa3IUYHbIE
3JIEMEHTHI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA («pEIIeHUE MPSIMOYTOJIbHBIX TPEYroJbHUKOBY»). HaxomuTs (c
MOMOILBIO KalbKYJISTOPA) IJIMHBI U YIJIbl U1 HeTaOIMYHBIX 3HAYECHUH.

[lons3oBatbesi (opMynaMu TPUBEACHUS M OCHOBHBIM TPHUTOHOMETPHUECKUM TOXKACCTBOM IS
HaXO0XKJCHUS COOTHOIIEHUI MEX/1y TPUTOHOMETPUUYECKUMH BETMUYUHAMU.

Hcnonp30BaTh TEOpPEMbl CHHYCOB W KOCHHYCOB [UIS HAaxXOXIEHHUS Pa3HYHBIX 3JEMEHTOB
TPEYroJIbHUKA («peIIeHUe TPEYTOJIbHUKOBY), IPUMEHATh UX MPH PEILICHUH F'€OMETPUUECKUX 3a]1ad.

Bnagers nonaTtusMu npeoOpazoBaHus MOAOOUS, COOTBETCTBEHHBIX 3JIEMEHTOB MOAOOHBIX (Uryp.
ITonp3oBaThCsl CBOMCTBAMHU 1MOA00US MPOU3BOJIBHBIX (PUTYp, YMETh BBIYUCIATH JUIMHBI U HAXOJUTH YIJIbI
y monoOHbIX ¢uryp. IIpuMeHsATs CBOiCTBa NOJOOMS B TPAKTUYECKUX 3adadax. YMETh HPUBOIHUTH
IIPUMEPHI TOT0OHBIX PUTYP B OKPYKAIOLIEM MUPE.

[onp30BaTbesi TEOpEMaMu O MPOU3BEICHUHN OTPE3KOB XOPJ, O MPOU3BEIEHNH OTPE3KOB CEKYIIUX, O
KBaJIpaTe KacaTeJIbHOM.

[Tonb30BaThCs BEKTOpaMH, MOHUMATh UX T'€OMETPUUYECKUI M (PU3UYECKUI CMBICH, IPUMEHATh UX B
pelICHNH TeOMETPHUYECKUX M (U3NYecKHUX 3ajad. [IpuMeHsATh CKaJspHOE MPOM3BEIECHUE BEKTOPOB MJIS
HaXO0XKJCHHs JUIMH U YTJIOB.

[lonp30BaThcss METOJIOM KOOPJAMHAT HA IMJIOCKOCTH, IPUMEHSTH €r0 B PELICHUH I€OMETPUUYECKUX U
IIPAKTUYECKUX 3a/1a4.

Brnaners NOHATHAMM NPaBUIBHOIO MHOTOYTOJIBHHUKA, JTMHBI OKPY>KHOCTH, JUIMHBI IYTH OKPY>KHOCTH
U paJMaHHOW Mephl yIila, yMeTh BBIYMCIATH IUIOIIAAL Kpyra M ero vacreil. IlpuMeHsaTs mosyueHHbIE
YMEHUS B MPAKTHUECKUX 33]auax.

HaxonuTh ocu (MM LIEHTPbI) CUMMETPUM (PUTYp, IPUMEHSATH JIBUKEHUS IUIOCKOCTH B MPOCTEHIINX
clrydasix.
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[IpumeHATs TONy4eHHBIE 3HAHMS HA NPAKTUKE — CTPOMTH MATEMaTHYECKHE MOJCIH I 3a1ad
peaqpHOM JKM3HM M TPOBOJUTH COOTBETCTBYIOLIME BBIUMCIEHUS C NPUMEHEHHEM MOAo0Hs U
TPUTOHOMETPHUYECKUX (QYHKIUH (MTOIB3YSICH, T/I€ HEOOX0IUMO, KAIBKYIIITOPOM).

BeposiTHOCTB M CTATHCTHKA

W3Bnekars u npeoOpazoBbIBaTh MHPOPMAIUIO, MIPEICTABICHHYIO B Pa3IMYHBbIX UCTOYHHKAX B BUJE
Tabnull, AUarpamMm, rpaduKkoB, IPEICTABIATh JaHHBIC B BUE TaOIHII, AUATPaMM, TpadUKOB.

Pemarts 3amaum  opraHum3oBaHHBIM MEepeOOpPOM BApUAHTOB, a TaKkK€ C HCIOJb30BaHUEM
KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcnonb30BaTh ONHCATENBHBIE XapAKTEPUCTUKU JJII MAaCCHBOB 4YMCIJIOBBIX JAHHBIX, B TOM YHUCIIE
CPEJIHUE 3HAUYECHUS U MEPHI paCCEUBAHUS.

HaxoauTth yacToThl 3HAYeHHM M YaCTOThl COOBITHS, B TOM 4YHCIIE I[OJIb3YACHh pe3yJbTaTaMu
MPOBEEHHBIX H3MEPECHUI U HAOTIOCHHIA.

HaxoauTh BeposSTHOCTH CiIydalHBIX COOBITHMM B HM3y4EHHBIX OIBITaX, B TOM 4YHCJE B ONbITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMU, B CEpHUSAX MCIBITAHUM 10 MEPBOro ycrexa, B CepHsix
ucneITanui beprynu.

NwmeTs npencraBieHye o ciryyailHON BEJIMYMHE U O PACIIPEACIEHUN BEPOSTHOCTEH.

Nmets npencTaBieHne o 3aK0HE OOJIBIINX YUCEN KAaK O MPOSBICHUH 3aKOHOMEPHOCTH B CIIy4alHOMN
M3MEHYMBOCTHU M O POJIU 3aKOHA OOJBIINX YUCEI B IPUPOJIE U OOIECTBE.

TemaTH4yeckoe IMJIAHUPOBAHUE

5 KJIACC
B ToMm uncne Ha
Komunuectso | Konuuectso
KOHTPOJIbHBIE U
Ne Haunmenosanue 9acoB II0 YacoB I10
- " MIPaKTUYECKUE 20P
/1 pasznenon THUIIOBOH paboueii paboTH!
mporpaMMme | mporpaMmme
porp porp K. p p. p.
HarypanbHsie
1 | mena. JleiicTBus C 43 43 1
HaTypaJTbHBIMHU
YHuCcIIaMU
Harngannas
2 | reomerpus. JIuauK 12 12 2
Ha IIOCKOCTH
3 OOBIKHOBEHHEIE 48 48 1
apodu
Harngnnas bu6nuorexa [IOK
4 | reoMeTpusl. 10 10 1 https://m.edsoo.ru/7f4131ce
MHOrOyrojapHUKH
5 Hecsatuunbie 38 38 1
Ipodu
Harngnnas
6 | FeoMeTpus. Tenan 9 9 1
¢burypsl B
MIPOCTPAHCTBE
7 [loBTOpEenue u 10 10 1
000011IeHIE
Htoro 170 170 4 4
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6 KJIACC

B ToMm yucie Ha

KonuuectBo | KonuuecTBo
KOHTPOJIbHBIE U
Ne HanmenoBanue 4acoB 10 4acoB 10
. - IIPAKTUYECKHE 90P
/o pazzenos TUIIOBOM paboueit
mporpamMMe | mporpamme padore!
K. D p. p.
1 HarypanbsHbie 30 30 1
qucia
Harnsanas
o | Teomerpus. 7 7
[Ipsimble HA
TJIOCKOCTH
3 | Apobu 32 32 1 1
Harnannasa
4 | reomeTpus. 6 6 1
Cummetpust
BeIpaxenus ¢
° OyKBaMH 6 6
Harnsgnnas
TFEOMETpHUS. bu6muoteka LIOK
6 durypsl Ha 14 14 1 1 https://m.edsoo.ru/7f414736
TIJIOCKOCTH
IlonoxxuteapHbIE U
7 | oTpHULIaTENbHBIE 40 40 1
qucia
3 [IpencraBnenue 6 6 1
JTAHHBIX
Harnsanas
g | reomeTpus. 9 9 1
@urypsl B
MIPOCTPAHCTBE
[ToBTOpEHME,
10 | 0600OmmeHHE, 20 20 1
CUCTeMaTH3aLHs
Hroro 170 170 5 5
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7 KJIACC

B TOoM uncne Ha
KonunuectBo | KonuuectBo
KOHTPOJIbHBIE U
Ne HanmveHnoBanue 4acoB 10 4acoB 10
. . IIPAKTHYECKHE S0P
/o pazzenos TUIIOBOM paboueit paBoTEL
nmporpaMmMe | mporpamme
porp porp K. D ‘ p. p.
AJITEBPA
Uucna u
1 | BBIIHCICHHUS. o5 o5 2
PannonanbHble
qucia
AnreOpanyeckue
2 27 27 2
BBIPKECHHUSI bu6nmoreka [IOK
3 YpaBHeHUsA U 20 20 2 https://m.edso0.ru/7f415b90
HEpPaBEHCTBA
4 Koopaunats! u 24 24 1
rpaduku. OyHKIUU
5 [loBTOpEHUE U 6 6 1
000011IeHNE
Hroro 102 102 8 0
I'’EOMETPUSA
[Ipocreiimue
reoMeTpHYecKHe
burypsl 1 ux
1 | cBoiictBa. 14 14 1
N3mepenue
reOMETPUUECKHUX
BEJIMYMH
2 | TpeyroiabHUKH 22 22 1
[TapamtensHbie bubnuorexa LIOK
3 ;f;(l;/{BHe, cymma 14 14 1 https://m.edsoo.ru/7f415e2e
TpPEeYroJbHUKA
OKpy>XHOCTb U
4 | KPY 14 14 1
['eomeTpuueckue
MTOCTPOCHHUS
5 [ToBTOpEHME, § 4 4 1
00o01IeHne 3HaHui
Htoro 68 68 S 0
BEPOJATHOCTb U CTATUCTHUKA
[IpencraBnenue
1 JAHHBIX ! ! 2
2 OnucarenpHas 8 8 1
CTaTHCTHKA
3 Crnyualinas 6 6 1 bu6mmoreka [JOK
U3MEHYMBOCTh https://m.edsoo.ru/7f415fdc
4 Beenenue B Teoputo 4 4
rpadoB
5 BeposiTHOCTB 1 4 4 1
4acToTa
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CIIy4alHOT' O
coObITUA
O0o0611IEHNE,
6 | cucremaruzanus 5 5 1
3HaHUI
Hroro 34 34 2 5
HUTOI'O 204 204 15 5
8 KJIACC
B Tom uncine
KonuuectBo | KonuuecTBo Ha
KOHTPOJIbHBIE
Ne HanmeHnoBanue 4acoB 10 4acoB 10 " S0P
n/m pas3zenos TUTIOBOM paboueit
MporpaMMe | ImporpaMmme MPAKTIHECKHE
P paboThI
K. D \ p. p.
AJITEBPA
Yucna n
1 | BBIUUCIICHHUS. 15 15 2
KBagparasle KOpHH
Yucna n
o | BIMHCIICHUS. v v
CremneHp ¢ 1ebiM
MoKa3arejaeM
Anrebpanueckue
3 | BbIpOKEHMA. 5 5 1
KBanparnsiii
TpEXWICH
AnreOpanyeckue
BBIPKEHUS.
4 AnreOpandeckas 15 15 !
Ipobb
VYpaBHeHus u bubnuorexa [JOK
5 | HepaBeHcTBa. 15 15 1 https://m.edsoo.ru/7f417af8
KBagparusie
ypaBHEHUs
YpaBHeHus U
g | HepaBeHCTBa. 13 13 1
Cucremsl
ypaBHEHUH
YpaBHeHusa u
7 | HEpaBeHCTBA. 12 12 1
HepaBenctBa
8 O yHKLIMH. 5 5
OCHOBHBIEC TTOHATHUS
9 O yHKIWH. 9 9
UucnoBbie QYHKIIUU
10 IloBTOpEHUE U 6 6 1
000011IeHNE
HUtoro 102 102 8 0
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I'’EOMETPUA

1 | YeThIp€XyTronbHUKU

12

12

Teopema dDaineca u
TeopemMa o

o | TIPOTIOPLHOHATIBHEIX
OTpe3Kax,
o100HbBIE
TPEYroJIbHUKU

15

15

ITmomane.
Haxoxnenue
wIomaneu

3 | TpeyroJbHUKOB U
MHOTOYTOJIbHBIX
¢uryp. [Inomamu
MoA00HBIX (puryp

14

14

Teopema ITudaropa
4 | u Hayasa
TPUTOHOMETPUHU

10

10

but6mmoreka [IOK
https://m.edsoo.ru/7f417e18

Vraml B
OKPY>KHOCTH.
Brmcannbie u
OITMCaHHBIC

5 | 4eTBIPEXyroJbHUKH.
KacareasHBIC K
OKPY>KHOCTH.
Kacanue
OKPYKHOCTEMN

13

13

[loBTOpEHME,
000011IeH1E 3HAHUHA

4

4

1

Hroro

68

68

6

0

BEPOAT

HOCTb 1 CTATUCTUKA

[ToBTOpEHue Kypca
7 KJ1acca

4

4

OnucarensHas
CTaTUCTHKA.
PacceuBanue
JTAHHBIX

3 | MHoxecTBa

BepositHOCTB
4 | ciaydaifHOTrO
cOOBITHS

5 Brenenue B Teoputo
rpadoB

Crnyuaiinbie
COOBITHSA

O0o00O1enue,
7 | cucreMaruszanusg
3HaHUHN

but6mmoreka [IOK
https://m.edsoo.ru/7f417fh2

Hroro

34

34

UTOI'O

204

204
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9 KJIACC

Ne
/1

Hanmenosanue
paszaeios

KomnuectBo
JacoB I10
THUIIOBOM

mporpamme

KomnuectBO
4acoB 110
paboueit

porpaMmme

B Tom uncne
Ha
KOHTPOJIbHBIE
51
MPaKTUYECKHE
paboThI

K. p ‘Hp. p-

50P

AJII'EBEPA

Yucna u
BBIYHCIICHHUS.
JlericTBUTENbHBIE
qyucia

YpaBHeHus U
HEpaBEHCTBA.
YpaBHEHUA C OTHOU
MepEMEHHOMN

14

14

YpaBHeHus u
HEpaBEHCTBA.
CucrteMbl ypaBHEHHI

14

14

YpaBHeHus u
HEPABEHCTBA.
HepaBeHnctBa

16

16

bubmuorexa [IOK
https://m.edso0.ru/7f419d08

DyHKIIUA

16

16

YucoBele
OCJIEN0BATEILHOCTHU

15

15

[loBTOpEHME,
000011IeHHE,
CHCTEMaTH3aIIHs
3HAHUH

18

18

Uroro

102

102

I'’EOMETPUA

Tpuronomerpus.
Teopembl KOCUHYCOB
" cuHycoB. Pemenne
TPEYrOJIbHUKOB

16

13

[TpeoGpa3oBanue
nono0us. IloqoOHEIE
TPEYrOJbHUKH.
Mertpuueckue
COOTHOLICHUSA B
OKPY)KHOCTH

10

14

bu6mmoreka [IOK
https://m.edsoo.ru/7f41al2c

ITmomane.
Haxoxnenue
Iomaneu
TPEYTrOJIbHUKOB U
MHOT'OYTOJIbHBIX
¢uryp. [Inomamu
MoA00HBIX (huryp

Bekropsl

12
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JlekapToBBI

5 | KoopaUHATHI HA 9 6 1
INIOCKOCTH
IIpaBunbHbIE
MHOTOYTOJIbHUKH.
6 JlMHa OKpY>KHOCTH 8 8
Y IJIomaap Kpyra.
Brrancnenue
Iomaneu
7 JIBH)KEHUS 5 4 1
INIOCKOCTH
[ToBTOpEHME,
8 000011IeHHE, 7 7 1
cHCTEMAaTH3aIUs
3HaHHHI
Hroro 68 68 6 0
BEPOJTHOCTB U CTATUCTHUKA
1 [ToBTOpenue kypca 8 4 4
Kjacca
2 OneMeHThI 4 3
KOMOHMHATOPHKH
BepositHOCTB
3 | ciyuyaitHOrO 5 1
cgfm:;;aﬂ bubmuoreka [JOK
3 yi 6 6 1 https://m.edso0.ru/7f41a302
BEJIMYHHA
4 I'eomeTprueckas 4 4
BEPOATHOCTh
5 HcneiTanus 5 5
bepuyiu
6 O0o0611IEeHNE, 10 7 1
KOHTPOJIb
Htoro 34 34 2 1
HUTOI'O 204 204 16 1

B 9 knacce Obuta mpoBeieHa KOPPEKTUPOBKA TEM M U3MEHEHO KOJMYECTBO YaCOB Ha HEKOTOPHIC TEMbI
paszena reoMeTpUU, B CBSI3M C TE€M, 4TO TeMbl: BekTopbl, JlexkapToBbl KOOpAMHATHl Ha IJIOCKOCTH,
JIBYOKEHUS TUIOCKOCTH M3YyJaliuCh ydanuMmucs B 8 kiacce, a Temsl: [lnomaau, [TogqoOHbIE TpEyroJIbHUKN
HE U3Y4aJINCh YYalIUMUCS paHee.

Taxke B 9 kitacce Obla MpoBeicHa KOPPEKTHPOBKA TEM U U3MEHEHO KOJMYECTBO YacOB Ha HEKOTOPHIE
TEMBI pa3jiesa BEPOATHOCTH U CTATUCTUKH, B CBSI3H C T€M, YTO JI00aBIeHa TeMa BeposTHOCTh cllydaifHOro
cOOBITHSA, KOTOpas He H3ydainach ydammucs panee. Temy CrydaiiHas BelIMYMHA I1€JI€COO0Pa3HO
M3y4aTh Cpa3y mocjie J00aBIEHHON TEMBI.

22


https://m.edsoo.ru/7f41a302

