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HHOACHUTEJBHAA 3AIINCKA

Br16op nporpaMMel 00yCIIOBIIEH CIEIYIOIUME (PaKTOpaMu:

- IporpaMma IIOJIHOCTBIO peanm3yeTr TpeboBaHus, npeabsBiasieMble OI'OC k ypoBHIO
MOJTrOTOBKU 00yYaroIuXcs;

- IporpaMma peaju3yeT CHUCTEMHO-ICSATENIbHOCTHBIA IMOAXOA K H3YYCHHIO MpeaMeTa
«Matemarukay, odecriednBaet opMupoBanue 1 pazsutue Y'Y | oOyqarommxcs;

- HampaBJIeHa Ha Pa3BUTHE U COBEPILIEHCTBOBaHHE Y4eOHO-TIO3HABATENbHBIX KOMIIETEHIIHIH
o0yyJarouuxcs.

B mporpamme Takke y4YMTBHIBAIOTCS JOMHHHUPYIOIIME AU U TOJOXKEHHS MPOTpamMMbl
pa3BUTHSI M (OPMHUPOBAHUS YHHUBEPCAJIBHBIX YYEOHBIX ACUCTBUI /1 OCHOBHOTO OOIIETO
o0pa3oBaHus, KOTOpble oOOecnedyuBalOT  (OPMUPOBAHHWE  POCCUHCKON  TpakIaHCKOM
UJICHTUYHOCTH, KOMMYHHKATHBHBIX KaueCTB JIMYHOCTH M CHOCOOCTBYIOT (hopMHpOBaHHUIO
KITFOYEBOW KOMITETEHIIUN — YMEHUA PUUMbCA.

Kypc Maremaruku sBnsieTcs (yHAAMEHTOM JUII MaTeMaTHYECKOro OOpa3OBaHHSA H
pa3BUTHS IIKOJBHUKOB, TOMHHHUpYIOIIEH (yHKIMEW MpU €ro M3y4eHHH B 3TOM BO3pacTe
ABJIIETCS. MHTEJUIEKTyalbHOE pa3BuTHe Yywamuxcsi. Kypc mocTpoeH Ha B3BELICHHOM
COOTHOIIEHUHU HOBBIX U paHEe YCBOCHHBIX 3HAHUMU, 005A3aTEIbHBIX U JAOMOIHUTENbHBIX TEM IS
U3YUYCHHSI, a TAK)KE YUUTHIBACT BO3PACTHBIC U MHAMBHIyalbHbIE OCOOCHHOCTH YCBOCHUS 3HAHUI
YUaITIMHUCS.

[IpakTryeckass 3HAYUMOCTH IIKOJIBHOTO Kypca MAaTe€MaTHKH COCTOMT B TOM, YTO
MPEIMETOM €r0 U3YUYCHHs SIBISIFOTCS MPOCTPAHCTBEHHBIEC (DOPMBI M KOJTMYECTBEHHBIE OTHOILICHUS
peasibHOro mupa. B coBpeMeHHOM oOLIeCTBE MaTeMaTHYecKas IOJArOTOBKAa HEoO0Xoauma
KaX/IOMy 4YeJIOBeKy, TaKk Kak MaTeMaTHKa HpUCYTCTBYEeT BO BceX cdepax 4YeaoBedecKoin
NesTeTbHOCTH. MarteMaTHKa SIBISETCS OJHMM W3  ONMOPHBIX IIKOJBHBIX TPEIMETOB.
MaremaTHuecke 3HaHUS U YMEHUSI HEOOXOIUMBI TaKkKe JJIS1 U3yUeHUs] CMEKHBIX TUCIUILIMH.

OBIIAS XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «MATEMATHUKA»

B ocHoBe conepkaHusi OOy4YyeHHS MaTeMaTHUKE JICKUT OBJAJICHUE YYaIUMUCS
CIEAYIOIIMMH BAJIaMU KOMIIETECHIINI: MPeAMeTHOH, KOMMYHUKATUBHOMN, OPraHU3alMOHHOM 1
001IeKyYJBTYPHOMH. B COOTBETCTBUM C 3TMMHU BHJAaMU KOMIIETCHIIMII HAMU BbIJIEJICHBI TJIABHbBIE
COJIepXKaTEIbHO-1IETIEBbIE HAIpaBJeHUs (JTMHUK) Pa3BUTHS YUYAILUXCS CPEACTBAMHU IMpeaMeTa
«MareMaTuka.

IIpenmernass kommereHums. Ilox mnpeaMeTHOM  KOMIETEHIMEH IOHMMAETCs
OCBEJOMJIEHHOCTh IIKOJBHUKOB O CHCTEME OCHOBHBIX MAaTeMaTHYE€CKUX MPEACTABICHUN U
OBJIQJICHNE WMH HEOOXOAMMBIMH TPEAMETHBIMH yMEHUsAMH. DOPMHUPYIOTCS CIEIYIONINe
oOpa3ymomue 3Ty KOMIIETCHIIMIO TMPEJCTABICHUS: O MAaTEMaTHYeCKOM S3bIKE KaK Cpe/ICTBE
BBIPAKEHHUSI MATEMAaTHYECKUX 3aKOHOB, 3aKOHOMEPHOCTEM H T.Jd.; O MaTEeMAaTHYECKOM
MOJICJIMPOBAHUHU KaK OJHOM M3 Ba)XHBIX METOJOB MO3HaHUs Mupa. DOpMUPYIOTCS CIETYIONINE
0o0pasyromue 3Ty KOMIETEHIIMI0O YMEHHUs: CO3/aBaTh MPOCTEHITNE MaTEeMaTHYECKHE MOJICIIH,
paboTaTh ¢ HHUMH U HWHTEPIPETUPOBATH IMONYYCHHBIE pe3ylbTaThl, MNpPHOOpETaTh U
CHCTEMAaTHU3UPOBATh 3HAHUS O CIIOCO0AX PEIICHHs] MAaTeMaTHYECKUX 3a7a4, a TaAKXKe TMPUMEHSITh
9T 3HAHUS U YMEHUS JUIsl pEIIEHUs MHOTHX JKU3HEHHBIX 3a]1a4.

KomvmynunkaruBHass  kKommereHuusi. [logq  KOMMYyHMKAaTMBHOM  KOMIETEHIIMEH
MOHUMAETCS CPOPMUPOBAHHOCTh YMEHHUS SICHO M YETKO U3Jaratb CBOM MBICTH, CTPOUTH
apryMEHTHPOBAHHBIC PACCYKICHHUS, BECTH JHAJIOT, BOCIPUHUMAs TOUKY 3pEHUsI coOOeceTHuKa 1
B TO )K€ BpeMs MojBeprasi €€ KpUTHIECKOMY aHaIHM3y, OTCTauBaTh (IIPH HEOOXOIUMOCTH) CBOIO
TOYKY 3pEHUS, BBICTpaWBasi CHUCTEMYy aprymeHTanuu. DopMHpYIOTCS O00pa3yromme 3Ty
KOMIIETCHIIHIO YMEHUS, a TAK)KEe YMEHHS U3BIIeKaTh HHPOPMAIUIO U3 PA3HOTO PO/ia HCTOUYHUKOB,
npeoOpa3oBbIBas €€ Mpu HEOOXOAMMOCTH B Ipyrue GopMbI (TEKCTHI, TAOIUIIBI, CXEMBI U T.1I.).



Oprann3annonHasi koMmnereHuus. [log oprann3anmoHHON KOMITETEHIIMEW TOHUMAETCSI
c(hOpMUPOBAHHOCTh YMEHHUSI CAMOCTOSATEIHLHO HAaXOJWTh W TPUCBAMBATh HEOOXOIUMBIC
ydanuMcs HoBble 3HaHUs. DOpMHUPYIOTCS CIeAYIONUE 00pa3yoIue 3Ty KOMISTCHIIMIO YMEHUS:
CaMOCTOSITEJIbHO CTaBUTh Y4eOHYI0 3amauy (mesb), pa30uBaTh €€ Ha COCTaBHBIE YacTH, Ha
KOTOPBIX OyJIET OCHOBBIBATBHCS IMpOIECC €€ PEIICHUs, aHATU3UPOBaTh PE3YNIbTaT ICHCTBUS,
BBISIBIIATH JIONYIICHHBIC OMTUOKM M HETOYHOCTH, UCIPABJIATh UX U MPEJACTABIATh MOJyUYCHHBIN
pe3yibTatr B GOpMe, JIETKO JOCTYITHOU JJISl BOCHPUATHS IPYTUX JIOICH.

Oo0mexkyabTypHasi komnereHuusi. [1lox oOumeKkyIbTypHON KOMIETEHIIMEH MTOHUMACTCS
OCBEJIOMJICHHOCTH IIKOJILHUKOB O MaTeMAaTHKE KaK AJIEMEHTE OOIeUYeIOBEYECKON KYIbTYPHI, €€
MECTE€ B CHUCTEME JPYIruX Hayk, a Takke €€ poju B pa3BUTHH MPEJCTABICHUN YEIOBEUECTBA O
[ENOCTHOW KapTuHe Mupa. DopMHUPYIOTCS ClEIyIOIHe O0pa3ylomue 3Ty KOMIETSHITHIO
MIPEACTABICHHS: 00 YPOBHE pa3BUTHUS MAaTEMAaTHKU HA Pa3HBIX UCTOPUUYECKUX dTaNax; O BHICOKOH
MPaKTUYECKOW 3HAYMMOCTH MAaTeMaTUKU C TOYKH 3PEHUSI CO3/IaHUSI U PA3BUTUS MaTepUATIbHON
KYJIBTYpPBI YEJIOBEUECTBA, a TAKXKE O BaXHOW POJIM MAaTEMaTUKU C TOYKU 3peHUs GOPMUPOBAHUU
TaKUX BAXHEUIIUX YEepPT JTUYHOCTH, KaK HE3aBUCUMOCTh W KPUTHYHOCTH MBIIUICHHS, BOJIS U
HAaCTOWYUBOCTH B IOCTUKEHUHM 1IEIH U JAP.

HOEJIN U3YYEHUS YYEBHOI'O TIPEAMETA <MATEMATHKA»

OnHOM M3 OCHOBHBIX HeJieil U3y4yeHUsT MaTeMaTUKM SBISETCS Pa3BUTHE MBIIUICHUS,
npexnae Bcero (QGopmupoBaHue abCTpakTHOro MbinuieHUs. C TOYKM 3pEHUsT BOCIHTAHHA
TBOPYECKOH JMYHOCTH OCOOEHHO Ba)KHO, YTOOBI B CTPYKTYPY MBILUICHHUS ydalluxcs, Kpome
QITOPUTMUYECKUX YMEHHH M HaBBIKOB, KOTOpBIE C(OPMYIMPOBAHBI B CTaHIAPTHBIX MpPaBUIIAX,
dopMmynax M anropuTMax JeHCTBUM, BOLUIM 3BPUCTUYECKHE NPUEMBI Kak OOIIEro, Tak M
KOHKPETHOTO XapakTepa. DTH NpuéMbI, B YaCTHOCTH, (POPMHUPYIOTCS TIPU TIOUCKE PEIICHUS 3a1a4
BBICUIMX YPOBHEH CIOXKHOCTH.

B mpouecce nzyueHuss MaTeMaTHKU Takxke (GOPMUPYIOTCS W TaKWe KauyecTBa MBIIIICHHS,
KaK CWJa U TUOKOCTh, KOHCTPYKTUBHOCTh M KPUTUYHOCTH. [ ajanTanud B COBPEMEHHOM
MH(OPMALIMOHHOM OOIIECTBE BaXXHBIM (DaKTOPOM SIBISiETCS (POPMUPOBAHUE MATEMATUYECKOTO
CTWJISL MBIIUICHUs, BKJIIOYAIOIIEro B ce0sd UWHAYKIUIO M JAEAyKIHI0, 0000IieHne u
KOHKpETH3al1I0, aHaJlu3 U CHHTE3, KJIAacCU(UKALNIO U CUCTEMAaTH3alNio, a0CTparupoBaHUE U
aHaJIOTHIO.

OOyuenne MaTeMaTHKe MAaET BO3MOKHOCTh IIKOJFHUKAM HAyYHTHCS TUIAHUPOBATH CBOIO
JeSITebHOCTb, KPUTUYECKU OLICHUBAThH €€, IPUHUMATh CaMOCTOSITENIbHbIE PEIlIeHHs], OTCTauBaTh
CBOM B3TJISJIBI U YOCIKICHUS.

B mpouecce nzyueHuss MaTeMaTHKH MIKOJIBHUKHM Y4aTcsl U3JIaraTh CBOM MBICIHU SICHO U
MCUEPIIBIBAOIIE, TPHOOPETAIOT HABBIKM YETKOTO W TPAMOTHOTO BBHITIOJIHEHUSI MaTEMaTHYECKIX
3aIuceil, Mpu 3TOM UCIOIb30BaHUE MAaTEMAaTHUYECKOTO S3bIKa MO3BOJIIET PA3BUBATh Y yUALUXCS
TPaMOTHYIO YCTHYIO U TIHCBMEHHYIO pedb. 3HAKOMCTBO C MCTOPHEW Pa3BHTHSI MaTEMATHKH KaK
Haykd (popMHUpYeT y ydaluxcsl MpeACTaBICHHUs O MaTeMaTHKE KaK 4acTH OOIIeYenoBeYeCKOn
KYJIBTYPHI.

3HayMTeIbHOE BHUMAHHUE B U3JI0KEHUN TEOPETUUECKOr0 MaTepualia Kypca yaesieTcs ero
MOTHUBAINH, PACKPBITHIO CYTH OCHOBHBIX MOHATHH, Wael, MeronoB. OOydeHHe MOCTPOSHO Ha
0a3e TeopUHM pa3BUBAIOIIETO OOYYEHMS, UYTO JOCTUTAETCS OCOOCHHOCTSAMHU H3JI0KEHUS
TEOPETUYECKOr0 MaTepuala M yNpakKHEHUSIMH Ha CpaBHEHME, aHAJHU3, BbIACJIEHUE TJIaBHOTO,
yCTAHOBJIEHHE  CBsi3el, Kkiaccudukanuio, o0oOmenne u  cucremaruzamuio.  Oco6o
aKIEHTHPYIOTCS  COJEPXKATEIbHOE PACKPBITHE MaTeMaTHYeCKMX IIOHSITHH, TOJKOBAHUE
CYIIHOCTM MaTeMaTHYeCKUX METOJAOB M OOJacTH WX MPUMEHEHHs, JIEMOHCTpaIUs
BO3MOXKHOCTEH TPUMEHEHHS TEOPETHYECKMX 3HAHWW I PEIICHUs 3a7ad MPUKIAJHOTO
XapakTepa, HalpuMep PelIeHUs TEKCTOBBIX 3a/1a4, ICHEKHBIX U MPOIEHTHBIX Pacu€éToB, YMEHHE
N0JIb30BAThCSl KOJIMYECTBEHHON MH(pOpMaLnel, MpeICTaBIeHHON B pa3InYHbIX (popMax, yMeHue
yutaTh rpaduku. OcozHaHue OOIIEro, CyIIeCTBEHHOTO SIBISETCS OCHOBHOM 0a30i JUIsl peleHHs
YIOpaXXHECHHI.



MECTO YYEBHOTI'O IPEJJIMETA «<MATEMATHUKA» B YYEBHOM IIJIAHE

B cootBerctBuu ¢ ®I'OC OO0 marematuka sBISIETCS 00513aT€IBHBIM MPEIMETOM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus. J[aHHAs mporpamMma mpeaycMaTpUBaeT H3ydeHUE MaTeMaTUKU
Ha 6a30BoM ypoBHe B 6-9 kitaccax B 00béme 170 dacoB mo 5 yacoB B Hepenmto. [Ipuyem B 7-9
KJlaccax mporpamma «MaTemaThkay COCTOUT U3 JIBYX MpeaMeToB « AnreOpa» (mo 3 daca B
Heneno) u «['eometpus» (1o 2 yaca B HEJIEIIO)

COJAEP/KAHUE YYEBHOI'O ITPEJIMETA

Conep:xaHue Kypca MaTeMaTHKH 5-6 KJ1accoB

Apudmernka HarypajbHble ynciia

Psn narypanbnbix uncen. JlecsTuuHasi 3anuch HaTypalbHBIX uKcesl. OKpyriieHne HaTypalbHbBIX
yucesn. KoopauHaTHbli Jyd.

CpaBHenue HarypaibHbIX uucen. ClIOKEHHWE M BBIYMTAHUE HATypalibHbIX uucen. CBoiicTBa
CIIOXKEHHUS.

YMHOXEHHE U JIeJICHUE HaTypalbHbIX uncen. CBONCTBa yMHOXXEHHs. [[eleHHe C OCTaTKOM.
Crenenb uncia ¢ HaTypajJbHbIM IIOKA3aTEIEM.

Henutenu m KpartHble HaTypaibHOro ymucia. Hambonbmmii oOmuit nenutens. HamMmenbiee
obmee kpatHoe. [Ipu3Haku neaumocTv Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.

IIpocTeie u cocTaBHbIC Unciia. PaznokeHne ynces Ha NpOCThIE MHOKUTEIIH.

Perennie TekCTOBBIX 33724 apUPMETUUECKUMU CIIOCOOAMHU.

OObikHOBEeHHBIC apoOu. OCHOBHOE CBOWCTBO JApoOu. Haxoxaenume papodbw oT gucia.
Haxoxpaenue uucna mo 3HaueHuto ero napoOu. I[IpaBunbHble W HempaBUIIbHBIE JPOOH.
CwmelanHble Ynca.

CpaBHeHuEe OOBIKHOBEHHBIX Ipo0eil M CMeNIaHHbIX uucen. Apudmerndyeckue ACHCTBUS C
OOBIKHOBEHHBIMU JIPOOSIMA U CMEIIIAHHBIMU YHCIIAMH.

Hecsatuunbie apobu. CpaBHEHHE M OKpYIJIEHHWE NECATUYHBIX JpoOeil. Apudmernueckue
JNecTBUS ¢ AecITUUHBIMU J1poOsiMu. [lpukuaxu pesynpraToB BeluucieHUl. [IpencraBienue
JECATUYHON JpoOM B BHUJIE OOBIKHOBEHHOW ApOoOM M OOBIKHOBEHHOW B BHJIE JECATUYHOM.
beckoneunble nepuoanuecKkue aecITHUHbIE Ipoou. JlecaTnyHoe MpuoOIukeHne 0ObIKHOBEHHOM
Tpoowu.

OtHomienue. IIponeHTHOE OTHOIIEHHE ABYX uucell. JleneHue yuciaa B JAHHOM OTHOILIECHHH.
Macrmira6.

[Tponopuina. OcHoOBHOe cBoiicTBO mpomopuuu. [Ipsmas u oOpaTHas NPONOPIMOHATHLHBIC
3aBUCHUMOCTH.

[Ipouentsl. HaxoxaeHne npoueHToB oT uncia. HaxoxaeHue yucnia mno ero nporeHTam.

Pemenne TekCTOBBIX 3a7a4 apu(PMETHIECKUMHU CITOCOOAMH.

PanuonaJibHbIE YHCJIA

[TonoxxuTenpHbIE, OTPUIIATEIBHBIEC YUCIA U YUCIIO HYJIb.

[IpotuBononoXHbBIE YKcia. MoaysIb YKCIa.

[lenbie yncna. PannonanbHble uncna. CpaBHEHHE pallMOHAJIbHBIX YHCEN. ApHpMeETHUECKHe
JNEUCTBUS C palMOHAIbHBIMH 4HuciaMHu. CBOMCTBA CIOKEHHUS U YMHOXEHHUS PALMOHATBHBIX
quCed.

Koopaunarnas npsmas. KoopaunaTHast IiI0CKOCTb.

BeanunHbl. 3aBUCMMOCTH MeKAY BeJIMYMHAMM

EnuHUIbI IIUHBL, TIOIMAIN, 00bEMa, MacChl, BpEMEHHU, CKOPOCTH.

[Tpumeps! 3aBucuMocTel Mex 1y BennunHamu. [IpencraBienue 3aBucuMocteld B Bujie GOpMyIL.
Beruncnenus mo ¢popmyiam.

UwucnoBbie 1 OYKBEHHBIC BBIPKEHUA. Y paBHEHUS

YucrioBble BbIpaKEHMs. 3HAYEHUE YHUCIOBOro BbIpaxkeHUs. [lopsaok AeHCTBUN B YMCIOBBIX
BBIpOKCHHUSAX. bDyKkBeHHBIC BbIpaxkeHUs. Packpeitue ckobok. IlomoOHBIE craraemeie,
MIPUBEICHUE TTOI0OHBIX ciaraeMbix. opMybL.



VpaBuenus. Kopens ypaBHeHus. OCHOBHBIE CBOICTBA ypaBHEHMM. PerieHne TeKCTOBbIX 3a/1ay ¢
MOMOUIBIO YPaBHEHHUM.

DJeMEeHTBI CTaTUCTUKH,BEpOsTHOCTH. KoMOnHaTOpHBIE 331291

[IpencraBienue JaHHBIX B B TAOIUI], KPYTOBBIX U CTOJIOUYATHIX AUArpaMM, rpauKoB.

Cpennee apudmernueckoe. CpeqHee 3HAUCHNUE BETHUNHBI.

CnyvaitHoe coObiTHe. JlocTOBEpHOE M HEBO3MOXKHOE COOBITHS. BeposTHOCTh ciaydaliHOTO
coObITHs. Perenrie KOMOMHATOPHBIX 3a/1a4.

['eomeTpuueckue Gurypsl. MismepeHus reoMeTpUUeCKUX BEIUYUH

Otpesok. Iloctpoenue otpeska. [nuHa oTpe3ka, jomaHoil. M3MmepeHue mnuHBI OTpe3Ka,
[IOCTPOCHHE OTpe3Ka 3amaHHOW JuHbL. [lepumerp MHoroyrompHuka. [lmockocts. Ilpsimast.
Jlyu.

VYron. Buael yrnos. I'pagycnas mepa yria. M3mepeHue W MOCTPOEHHE YIJIOB C MOMOUIBIO
TpaHCIIOPTUPA.

[Tpsmoyronbauk. KBagpar. Tpeyronpauk. Bumgsl TpeyronsHukoB. OKpyXKHOCTh U Kpyr. JinHa
OKpYKHOCTH. Hucio m.

PaBenctBo ¢Quryp. [lonsitue u cpoiictBa miomanu. [lnomaabs mpsSMOyroibHHKAa U KBajpara.
[Tnomanp kpyra. Ocb CHMMETPUH UTYPHI.

Harnsigaelie npeacTaBieHus 0 IPOCTPAHCTBEHHBIX (UTypax: MPSMOYTOJIbHBINA Mapasieienume],
KyO, mmpammia, IWIMHAP, KOHYC, mmiap, cdepa. [Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB,
nWIMHIpa, KoHyca. [lonarue u cBoiicTBa 00béMa. OOBEM NMPSIMOYTOJIBLHOTO Mapaliesienumneaa
u Ky0a.

Bsaumnoe pacrnionoxxenue AByx npsmbix. [lepnennukynspusie npsmele. [lapaniensHblie npsimsie.

OceBas U LIEHTpaJIbHAsE CHMMETPHUH.

MatemaTtuka B UCTOPUYECKOM Pa3BUTUU

Pumckas cucrema cumcnenus. Ilo3unmonneie cuctemsl cumcieHus. OOo3HaueHwe 1udp B
Hpesneit Pycu. Crapunnabie Mepbl JUIMHBL. BBegeHue MeTpa Kak eIMHHULIBI JUIMHBL. MeTtpuye-
ckas cucreMa mep B Poccuu, B EBpone. Mctopust popmupoBanus MaTeMaTHYeCKIX CUMBOJIOB.
Hpo6u B BaBunone, Erunte, Pume, Ha Pycu. OTkpbITHE necATUUHBIX IpoOeil. Mup nmpocTsix
yucesl. 30510Toe ceueHne. Yucno Hynb. [losBaeHne oTpULIaTenbHBIX YUCEN.

JI1.®. Marnuukwuii. [1.JI. Ye6simes. A.H. Koamoropos.

Conep:xanue kypca aareopsl 7-9 kiaccoB

Anrebpanyeckue BbIpaXKEHUS

Bripaxenue ¢ nepeMeHHbIMU. 3HAYEHHE BBIPAKEHUS C TIEpEeMEHHBIMU. J[OMyCTUMBbIE 3HAYEHUS
nepeMeHHbIX. ToxaecTBO. TOXIECTBEHHBIE MpeoOpa3oBaHMs anreOpandyecKux BBIPAKEHUH.
JlokazaTenbCTBO TOXKJIECTB.

Crenenb ¢ HaTypaJdbHBIM IOKa3aTeneM U e€ coiicTBa. OnHowIeHbl. OHOWIEH CTaHAAPTHOIO
Buaa. CreneHb ogHOWIeHA. MHorouseHsl. MHOrouieH cranaapTHOro Buja. CTEneHb MHOTO-
yieHa. CrokeHue, BBIYMTAHUE U YMHOKEHHE MHOTOWIEHOB. DOpMyIbl COKpPAIIEHHOIO
YMHOXKEHHS: KBaJIpaT CYMMBI M KBaJpaT Pa3HOCTH JIBYX BBIPa)KEHHUH, IPOU3BEICHUE PA3HOCTH
U CyMMBI JIByX BBIp@XCeHHH. Pa3noskeHne MHOrouseHa Ha MHOXXHUTENU. BriHeceHue oOIiero
MHOKUTENS 32 CKOOKH. MeTo rpynnupoBKU. Pa3HoCcTh KBaapaToB IBYX BbipakeHUH. CymMMma u
pa3HOCTh KyOOB ABYX BbIpakeHUi. KBanmparHelii Tpéxuner. KopeHb kBalpaTHOTO TpEXUieHa.
CBoiicTBa KBaIpaTHOTO TpE€xwieHa. Pa3nokeHne KBagpaTHOro TPEXUIEHA HA MHOKHUTEIIN.

Pannonansubie BeipakeHus. Llenpie BeipaxeHus. J[poOHble BhipakeHus. ParmonansHas ApoOb.
OcHOBHOE CBOMCTBO panroHaIbHON ApoOu. CrokeHue, BBIYMTAaHUE, YMHOXEHUE U JCIICHUE
panMoHanbHBIX JApoOeil. Bo3peneHue panuoHanbHOM ApoOM B cremeHb. T0XKIeCTBEHHBIE
npeoOpa3oBaHus pallMOHATBHBIX BeIpakKeHHU. CTENeHb ¢ IeIbIM MTOKa3aTeeM U €€ CBOMCTBA.

KBanpatHsle kopHU. ApupMeTHUECKUI KBaApaTHBI KOpeHb U €ro cBoicTBa. TOKIeCTBEHHBIE
peoOpa3oBaHus BEIPAKEHUH, COiepKAIIUX KBaJApaTHbIE KOPHHU.

YpaBHeHus



VYpaBHenue ¢ onHoil nepemeHHol. KopeHb ypaBHeHus. PaBHocuibHbIE ypaBHeHMs. CBolicTBa
YpaBHEHUW C OJHOM TEPEMEHHOW. YpaBHEHHME KaK MaremMaThyecKass MOJENlb pealbHON
CUTYaluH.

Jluneitnoe ypaBHenue. KBaapatHoe ypaBHeHue. Dopmysia KOpHEH KBaJIpaTHOrO ypaBHEHHS.
Teopema Buera. PaunuoHanbHble ypaBHEHHMs. PelleHHE palMOHANIbHBIX  YPABHEHHIA,
CBOASIIMXCS K JIMHEWHBIM WIM K KBaJpaTHbIM ypaBHEHUsAM. PelieHue TEKCTOBBIX 3aJay C
IIOMOUIBIO PALIMOHAJIBHBIX YPAaBHEHUH.

VYpaBHeHue ¢ AByMs TepeMeHHbIMU. ['paduk ypaBHEHHsI ¢ IBYMs IEpeMEHHBIMU. JIMHEHHOe
ypaBHEHHE C IByMs NIEPEMEHHBIMU U €ro rpaduk.

CucreMbl ypaBHEHUN C JByMs IMepeMEeHHbIMHU. ['paduyeckuii MeTOJ pElIeHUsS CHCTEMBI
YPaBHEHUI ¢ ABYMs IIE€PEMEHHBIMHU. PellieHne cucreM ypaBHEHHMH METOJIOM MOJCTAaHOBKH U
cinoxenus. Cucrema JABYX YpPaBHEHMM C JByMs NEPEMEHHBIMM KaK MOJIEIb peaIbHOMN
CUTYaluH.

Hepagencrtra

UucnoBele HepaBeHCTBA M UX cBoiicTBa. ClOKE€HHME W YMHOXKEHHE YMCIIOBBIX HEPABEHCTB.
OueHuBanue 3HaueHus BolpaxeHus. HepaBeHCTBO ¢ 0JHOI nepeMeHHo. PaBHOCUIIBbHBIE HEpa-
BEHCTBA. YuMCIOBBIE MNPOMEXYTKU. JIMHEHHBIE M KBaJpaTHbIE HEPABEHCTBA C OJHOU
nepeMeHHON. CHCcTeMbl HEPABEHCTB C OJTHOW MTEPEMEHHO.

MuoxectBo u ero anemeHThl. CrocoObl 3amanus MHOXecTB. PaBHbie MHOxecTBa. Ilycroe
MHOXkecTBO. [logmHoxkecTBo. Omnepauuu Haj MHOXecTBaMH. WiurocTpaiusi COOTHOLIEHUI
MEX/y MHOXKECTBAaMHU C IIOMOIIbIO AuarpaMMm Oiliepa. MHOKeCTBa HaTypalbHbIX, LIEJBIX,
paloHaIbHBIX yucell. ParyoHanbHOE 4ncio Kak Ipodb Buaa —, rae m € Z, n € N, u kak
OecKOHEUYHas IEpHOANYECKas IecATUIHAs Tpo0k. [Ipencrarinenne 006 UpparmoHAILHOM YHCIIC.
MHOXeCTBO JEUCTBUTENbHBIX uucen. lIpencraBieHne OeHCTBUTENBHOIO 4YHCIA B BHUJAE
OCCKOHEUHOW HENEPHOAMYECKON IecATUYHON apoOu. CpaBHCHHE ICHCTBHTEIBHBIX YHCEIN.
Cas3p Mexxny mHOkecTBamu N, Z, Q, R.

POynkuun. Yuciaosbie pyHKkuuu

OYHKIMOHAIbHBIE 3aBUCUMOCTH MeXAy BennuuHamu. [lonstue ¢yHkinuu. DyHkuus kax
MaTeMaTHuecKasi MOJIeNlb peajbHoro mpouecca. O6iacTb onpezenceHuss U 001acTh 3HAUYEHUS
¢ynkuu. CriocoOsl 3aganust GpyHkuuu. ['paduk pyukuun. [locrpoenne rpagpukoB GpyHKINM C
noMoInpo npeoOpazoBanuil ¢uryp. Hymu ¢ynkuuu. [IpoMexyTku 3HAKOIOCTOSIHCTBA
¢yskun. [IpomexxyTku Bo3pacTaHus U YObIBaHUS (DYHKIUU.

Jluneitnast QyHKUMsA, oOpaTHas MPOMOPIUOHANBEHOCTD, KBaApaTHuuHas (yHKIUSA, QYHKIUS y =
K/X, UX CBOMCTBA U IpaUKu.

YucnoBblie MOCTEN0BATEIBLHOCTH

[TonsiTe uucnoBoil mocnenoBaTenbHOCTH. KoHeuHble M OECKOHEUHBIE IMOCIIENOBATEIHLHOCTH.
CriocoObl 3aaHusl MOCIEI0BATENBHOCTH. ApudMeTHuecKass U TeoMeTpuyecKas MpOrpecCuH.
CBoiicTBa WICHOB apU(PMETHIECCKON U TEOMETPHUECKOM Tporpeccuii. @opMyIbl 00IIETO WieHa
apupMeTHyecKOl M TreoMeTpudeckoil mporpeccuit. @OpMynbl CyMMBbl 7 TMEPBBIX YJIEHOB
apudmernyeckoil u reomerpuueckor mnporpeccuii. CymMma OECKOHEYHOM TI'€OMETpUYECKOM
nporpeccuu, y kotopoit \q\ < 1. IIpencraBieHne OGSCKOHEUYHOW MEPUOTUUECKON JCCATUUHOM
Ipobu B BHJIe OOBIKHOBEHHOMN JApOOH.

DJieMeHThI NPUKJIATHOH MATEeMATUKH

Marematnueckoe moaenupoBanue. IIponenTtHsle pacu€rsl. dDopmyna CIOKHBIX IPOLEHTOB.

[TpuOnmxénnple BbIUMCIEHUS. AOCONIOTHAE W OTHOCHTEIbHAas morpemHocTd. OCHOBHBIE
npaBWwia KOMOMHATOpPHKU. YacToTa M BEpOSITHOCTH cilydailHOro coObiTHs. Kiaccuueckoe
ornpezeneHue BeposiTHocTU. HauanbHble cBefeHUs O craTtucTuke. lIpencraBieHne AaHHBIX B
BUJ€ TaOmul, KpYyroBblIx M cToiO4aThiX auarpamym, rpagukoB. Craructudeckue
XapaKTepUCTUKU COBOKYIIHOCTH JaHHBIX: CpeJHEEe 3HadeHHe, MOJa, pa3Max, MeIuaHa
BEIOOPKH.

Anredpa B ICTOPUUYECKOM Pa3BUTUHU



3apoxaeHue anreOpbl, KHATa O BOCCTAHOBIIGHHW W TPOTHUBOIOCTaBICHHH MyxamMMena aib-
Xopesmu. Uctopust hopMupoBaHusi MaTeMaTUIeCcKoro s3bpika. Kak 3aponuiacek uaes Koopau-
HaT. OTKpBITHE WPpPAlMOHANLHOCTU. M3 WCTOpHHM BO3HHUKHOBEHHsI (DOPMYN ISl pEIICHUS
ypaBHeHul 3-i u 4-i1 creneneit. Mcropus passutus nousatus Gpyuakiuu. Kak 3apoamnacek teo-
pust BepositHocTell. Uncna @ubonauun. 3anayda Jl. [Tnzanckoro (PruboHaYun) 0 KPOJIUKAX.

JI.®. Marnuukwuit. I1.JI. Yeosrmes. H.U. Jlo6aueBckuii. B.Sl. bynskosckuii. A.H. Kommoropos.
®. Buer. II. ®epma. P. Jlekapt. H. Taprames. [I. Kapmano. H. AGens. b. Ilackans. JI.
[Muzanckuii. K. INayce.

Conep:kanue Kypca reomerpuu 7-9 kjiaccoB

[Tpocreiimme reomerpudeckie GuUrypol

Touka, npsimag. Otpe3ok, ayd. Yron. Buasl yrinoB. CMeXHBIE W BEPTHUKAIbHBIC VYIJIbL.
buccekrpuca yria.

[lepecekaromuecss u mnapamienbHble npsmble. [lepnenaukynspasie npsimbele. [IpusHaku
napajuiebHOCTH NpAMbIX. CBOMCTBA NapamieabHbIX NpsAMbIX. [leprenauKysp u HaKJIOHHas K
MPSMOM.

MHOroyroiabHUKU

Tpeyronbauku. Buasl TpeyroapbHUKoOB. MeanaHna, OHCCEKTpHca, BBICOTA, CPEIHSA JWHUS

TpeyroiabHuka. [Ipu3Haku paBeHCTBa TpeyrojpbHUKOB. CBOWMCTBA M NPU3HAKU paBHOOEIPEH-
HOro TpeyroibHuKa. CepeluHHBbIM NEepNeHAUuKysip oTpe3ka. Cymma yrjioB TpEyrojbHHUKA.
Buemnue yribl TpeyronasHuka. HepaBenctBo TpeyrosibHuka. COOTHOLIEHUS MEXKY CTOPOHAMHU
U yriamu TpeyroibHuka. Teopema Iudaropa.
[TonoGubIe TpeyronpaukH. [Ipu3Haku momoOust TpeyroabHUKOB. TOYKM TepeceyeHHsT MEIHaH,
OHMCCEKTPUC, BBICOT TPEYTrOJbHUKA, CEPEIUHHBIX MEPICHIUKYISIPOB CTOPOH TPEYroJbHUKA.
CBoiicTBO OuccekTpuchl TpeyroidbHuka. Teopema @Daneca. MeTpuyeckue COOTHOIIEHUS B
IPSIMOYTOJIBHOM TpeyrosibHUKe. CHHYC, KOCHHYC, TaHI€HC, KOTAaHI'€HC OCTpOro yria
IIPSIMOYTOJIBHOTO TpeyroyibHUKa U yriaoB oT 0° mo 180°. dopmyiibl, CBA3BIBAIOIINE CHHYC,
KOCHUHYC, TAHT€HC, KOTAHT'€HC OJHOI0 M TOro ke yria. Pemenue TpeyroapHukoB. Teopema
CHUHYCOB M TEOpPEMa KOCUHYCOB.

UYerbipéxyronpuuku.  [lapamnenorpamm.  CBolicTBa W NpPU3HAKK  Mapajjiesorpamma.
[IpsiMoyronbHUK, poMO, KBajipat, UX CBOMCTBA U Mpu3HakH. Tpanenus. CpenHss JUHUS Tparie-
IINU U €€ CBOMCTBA.

MHoroyronsHuKU. Beimykible MHOroyroabHUKH. CyMMa yIjioB BBITYKJIOIO MHOTOYIOJBHUKA.
[IpaBuiibHBIE MHOTOYTOJIBHUKH.

OxpykHOCTb U KpyrT. ['eoMeTpruecKkre NOCTPOCHHUS

OKpy>KHOCTb M KpyTr. DJIEMEHTBhl OKPYKHOCTH M Kpyra. LleH TpajibHble U BINHMCAaHHBIE YIJIBI.
KacarenbHast K OKpyXHOCTH U €€ CBOMCTBA. B3anMHOE pacnonoxeHue NpsMoil 1 OKPY>KHOCTH.
OnucanHasi W BIMCAaHHAas OKPY)KHOCTH TpEyroiibHUKa. BrnucaHHble W ONUCaHHbIE
YeTBIPEXYTOJBHUKH, UX CBOMCTBA U NPU3HAKK. BriMcaHHbIE N ONMCAaHHBIE MHOTOYTOJIbHUKH.

I'eomerpuueckoe mecto Touek (I'MT). CepenuHHBIN NEPHICHANKYISP OTpe3ka U OMCCEeKTpHca
yria kak I'MT.

I'eomeTpuyeckne MOCTPOCHHsSI LUPKyJIeM W JUHEHKOW. OCHOBHBIE 33/layd Ha IOCTPOECHUE:
IIOCTPOEHHUE YIJIa, PABHOIO JAHHOMY, IOCTPOEHUE CEPEAMHHOIO MNEPIEHIUKYJApa JaHHOTO
OTpe3Ka, MOCTPOEHUE NPSIMOM, MPOXOIANIEH 4Yepe3 NaHHYK TOUYKY W IMEpPHEHIUKYISIPHOU
JTaHHOM MpsIMOHM, MOCTpOeHHE OMCCEKTpUCHI JaHHOTO yria. IlocTpoeHue TpeyrojabHHKa IO
3amaHHbIM emenTaM. Meton I'MT B 3agadax Ha mocTpoeHue.

N3MepeHne reoMeTpuuecKiX BEIUYNH

JnunHa otpeska. PaccrosHue mexnay nBymMs Toukamu. PaccrositHMe OT TOYKH 1O TMPSMOIA.
PaccrosiHne Mexny napauieabHbIMU MPSIMBIMU.

[TepumeTp MHOTOYTOJIBHUKA.

JnuHa okpykHOCTH. [[nmHa 1yru OKpYyKHOCTH.

I'panycHas mepa yria. BennunHa BOMCaHHOTO yria.



[TonsiTre momaa MHOTOYTONbHUKA. PaBHOBeMKME Gurypsl. HaxoxneHue miomaay KBaapara,
MPSIMOYTOJIbHHKA, MTapalijieiorpaMmma, TPeyrojJbHUKA, TPareuu.

[Tonsitre momaau kpyra. [nomans cekropa. OTHOIICHKE TUTOMIA IeH MOJOOHBIX QUTYD.

JlexapToBbI KOOPIMHATHI HA TIOCKOCTH

dopmyiia pacCTOSHUS MEXAY ABYMs TOukaMH. KoOpauHATBI CEpelNrHBbI OTpE3Ka. Y paBHEHHUE
(dburypbl. YpaBHEHHUS OKPYKHOCTH U TIPSIMOM. YTJI0BOH KOI(DPHUITUEHT TIPSIMOA.

Bexkropsl

[Tonstue Bektopa. Moayne (inHa) BekTopa. PaBHble BekTOphl. KosmuHeapHble BEKTOPBI.
Koopaunatsl BekTopa. CioxeHrWe U BBIUMTAHHWE BEKTOPOB. YMHOXXEHHE BEKTOpa Ha YUCIIO.
CkanspHoe mpousBeieHrne BeKTopoB. KocuHyc yriia Mexay AByMs BEKTOpaMH.

I'eomerpuueckue mpeodpa3zoBaHus

[Tonstue o mnpeoOpazoBanuu ¢urypsl. JIBmkenue @urypsl. Buabl aBukeHus QUryps:
NapajuIeNbHBIA IEPEHOC, 0CeBasi CAMMETpHS, IICHTPAIbHAST CUMMETPUs, TTOBOPOT. PaBHbIe (u-
rypsl. 'omorerus. [logobue duryp.

DJIEMEHTHI JIOTUKHU

Omnpenenenne. AxkcuoMbl U TeopeMbl. JlokazarenbcTBo. JloKa3aTenbCTBO OT IMPOTUBHOIO.

Teopema, oOpatHas manHOH. HeoOxoammoe U JOCTAaTOYHOE YCIIOBHUS. YTOTpeOIeHUE JIoThYe-
CKHUX CBSI30K ec/iu mo mo20a u moabko mozod.

I'eomeTpus B ICTOPUYECKOM Pa3BUTUU

N3 wucropun reomerpun, «Hawama» EBkimmpa. Heropus mnsaroro mnocrynara Esknmpa.
Tpuronomerpuss — Hayka 00 U3MEpEHUH TpPEyroiabHUKOB. IlocTpoeHue mpaBUIBHBIX
MHoroyroinsHUKOB. Kak yponmnace unest koopaunat. H.M. JloGauesckuii. JI. Ditnep. danec.
[Tudarop.
Maremaruka (5-6 Kiacchol)

NNVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATbBI

Jluunocmuvie pesynomamsl OCBOSHUS paboyel MporpaMMbl 10 MaTeMaTHKe OCHOBHOTO OOIIETO
00pa3oBaHMUsl JOCTHTAIOTCS B €IMHCTBE y4eOHOM W BOCIHTATENbHOW nestenbHOCTH B MBOY
[lkona Ne79 B cOOTBETCTBUH € TPAJULMOHHBIMH POCCUMCKUMH COLMOKYIBTYPHBIMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHITHIMU B OOILECTBE MpaBUIaMH U HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT TMpOI[ECCaM CaMOTO3HAHMs, CAMOBOCIIUTAHUS M CaMOpPa3BUTHS, (POpPMHUPOBAHUS
BHYTPEHHEN MO3ULUHU JIUYHOCTH.

JIMYHOCTHBIE pe3yiabTaTbl OCBOCHUSA pa6oqel71 IIporpaMmMbl 110 MATEMATHKE I OCHOBHOI'O
06mero O6p330BaHI/I$I AOJKHBI OTpaXaTb T'OTOBHOCTb 06yqafom1/1xc51 PYKOBOACTBOBATLCH
CHCTEMOM ITO3UTHUBHBIX IIEHHOCTHBIX OpI/IeHTaLII/Iﬁ U paCHIMPCHUC OIIbITa ACATCIBHOCTU Ha eé
OCHOBC U B IIpoLecCC pc€ain3alliid OCHOBHBIX HaHpaBJ’ICHI/Iﬁ BOCITMTATEIbHOM ACATCIbHOCTH, B
TOM 4YHUCJIC B HaCTH:

FpanC()aHCKOZO socnumanus.

TOTOBHOCTh K BBIMOJHEHHUIO OOSI3aHHOCTEH TpaKIaHWHA W pealu3allii ero MpaB, yBaKeHUE
mpaB, CBOOOJ M 3aKOHHBIX WHTEPECOB JPYTUX IIOJeH; aKTUBHOE y4acTHE B JKU3HH CEMBH,
o0pa3oBaTeNnbHON OpraHu3alii, MECTHOTO COOOIIeCTBa, POJHOTO Kpasi, CTpaHbl, B TOM YHCIIE B
COTIOCTABJICHUU C CUTYAI[USIMU, OTPAKEHHBIMHU B JIUTEPATYPHBIX MPOU3BEACHUSIX, HAMMMCAHHBIX
Ha PYCCKOM SI3BbIKE; HEMPUITHE JIOObIX (GOpM SKCTpEMHU3MA, TUCKPUMHUHALIMY; TTIOHUMaHUE POJIU
Pa3IMYHBIX COIUAIBHBIX HHCTUTYTOB B )KH3HU UYEIOBEKA; MPEICTaBIeHNE 00 OCHOBHBIX MpaBax,
cB0OOAaX M OOSA3aHHOCTSAX Tpa)<JIaHWHA, COIMAIBHBIX HOpMaxX M MpaBWJIaX MEXIMYHOCTHBIX
OTHONICHUN B MOJUKYJIHTYPHOM M MHOTOKOH(ECCHOHAIbHOM OO0IIecTBE, (OPMUPYEMOE B TOM
YKCJIe HA OCHOBE MPUMEPOB U3 JINTEPATYPHBIX MPOU3BEICHUN, HATUCAHHBIX HA PYCCKOM SI3BIKE;



TOTOBHOCTH K Pa3HOOOPa3HONW COBMECTHOM NIEATENbHOCTH, CTPEMIIEHHE K B3aUMOMOHUMAHUIO U
B3aMMOIIOMOIIH; aKTUBHOE y4acTHE B IIKOJIHLHOM CaMOYIpPaBJIE€HUHU; TOTOBHOCTh K Y4acTHIO B
TYMaHUTapHOH AESITEIbHOCTH (TIOMOIIb JIIOASIM, HY>KJAIOIIUMCSI B HEi; BOJIOHTEPCTBO).

Hampuomuqecmeo socnumarul.

OCO3HAaHUE  POCCHUMCKOM  TIPaXJAHCKOM  MJIEHTUYHOCTM B IOJMKYJIBTYPHOM U
MHOTOKOH(ECCHOHAIIBHOM OOIIECTBE, TOHUMAHHUE POJIM PYCCKOTO sI3bIKa KaK rOCyJ1apCTBEHHOTO
s3pika Poccuiickoit depepaniuu M s3bIKa MEXHAIMOHAJIBHOTO O0OIIeHus HaponoB Poccum;
MPOSIBIICHUE HMHTEpeca K IO3HAHUIO PYCCKOTO $3bIKa, K UCTOPUU M KyilbType Poccuiickoit
®denepannn, KyJbType CBOEro Kpas, HapogoB Poccum B KOHTEKCTE Y4eOHOTO IpeaMera
«Pycckuil A3bIK»; [IECHHOCTHOE OTHOILLIEHUE K PYCCKOMY A3BIKY, K JOCTHKEHUAM CBOEH PonuHbI
— Poccun, k Hayke, UCKYCCTBY, OOCBBIM IMOJBUTAaM U TPYIOBBIM JOCTHIKEHUSM HApOJa, B TOM
Yuciae OTPaXEHHBIM B XYIOXKECTBEHHBIX IPOM3BEICHUAX; yBaxeHHUE K cumBoiiam Poccun,
FOCYJapCTBEHHBIM TMpa3IHUKAM, UCTOPHUYECKOMY U TPHUPOJHOMY HACICIUIO W TMaMSITHUKAM,
TPaIULIMAM Pa3HBIX HAPOJOB, MPOKUBAIOIIUX B POJIHOM CTpaHE.

ﬂyXOGHO'HpCZGCWIGeHHOZO socnumanrusl.

OpHEHTAIlUsl HAa MOpAIbHbIE LEHHOCTH M HOPMBI B CHUTYaIMsIX HPAaBCTBEHHOTO BBHIOOPA;
TFOTOBHOCTb OLICHHUBATh CBOE NIOBEACHUE, B TOM YHUCIIE PEYEBOE, U IIOCTYIIKH, a TAaK)KE ITIOBEJICHUE
U IIOCTYIIKU APYTHUX JIOJEH C ITO3UIMM HPABCTBEHHBIX U IIPABOBBIX HOPM C Y4ETOM OCO3HAHUS
NOCJEACTBUM IIOCTYIKOB; AaKTHMBHOE HENPHUSATHE AacOLUalbHBIX IIOCTYNKOB; CBOOOJa U
OTBETCTBEHHOCTb JIMYHOCTH B YCIOBUSAX MHIUBHUIYaIbHOIO H OOLIECTBEHHOI'O IPOCTPAHCTBA.

Dememuyecko20 60CNUMAHUSL:

BOCIIPUMMYHMBOCTh K Pa3HBIM BHJAM HCKYCCTBA, TPAJULUAM U TBOPYECTBY CBOETO MU JPYTHX
HapoJI0B; TMOHMMAaHUE HMOIMOHAIBHOIO BO3JEHCTBHUS HCKYCCTBA; OCO3HAaHUE BaXKHOCTHU
XyJI0OKECTBEHHOM KYJIbTYpbl KaK CpEACTBA KOMMYHHMKAIlMM M CaMOBBIPAKEHMS; OCO3HAHUE
BA)KHOCTH PYCCKOIO SI3bIKa KaK CpEICTBAa KOMMYHMKAIlUM W CAMOBBIPA)KCHMS; ITOHUMaHUE
LIEHHOCTU OTE€YECTBEHHOI'0 U MUPOBOI'O UCKYCCTBA, POIM 3THUYECKUX KYIbTYPHBIX TPaAULUN U
HapOJHOI'0 TBOPYECTBA; CTPEMIICHUE K CAMOBBIPAKCHUIO B Pa3HBIX BUIAX UCKYCCTBA.

Qusuueckoeo  gocnumanus,  QOPMUPOBAHUS  KYIbMYPbl  300pP08bi U IMOYUOHATLHO2O
bnazononyyus:

OCO3HAHUE IEHHOCTH XKU3HU C OMOPON Ha COOCTBEHHBIM >KU3HEHHBIM M UWTATEIHCKHHA OIIBIT;
OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 3J0POBBIO M YCTAHOBKAa Ha 3JO0POBBIA 00pa3 KU3HU
(3mopoBoe muTaHue, cOOII0IEHNEe TUTUEHUYECKUX MPaBUil, COATAaHCUPOBAHHBIN PEKUM 3aHATUN
U OTAbIXa, peryispHas Qu3udeckas aKTHBHOCTH); OCO3HAHUE TOCIEICTBUU W HENMpPUSITHE
BPEIHBIX PUBBIYEK (YIOTPEOICHHE aIKOTOJIsl, HAPKOTHKOB, KYpeHHEe) U UHBIX (hopM Bpena s
(U3UYECKOTO M TICHXUYECKOTO 3/JI0POBBS; COOJIIOJCHHE TMPaBWJ OE30MaCHOCTH, B TOM YHCIIE
HaBBIKM O€30MacHOTO TIOBEJAEHUS B HWHTEPHET-CPE/IE B TMPOIIECCE IIKOJBHOTO S3BIKOBOTO
00pa3oBaHMs; CHOCOOHOCTH aJaNTUPOBATHCA K CTPECCOBBIM CHUTYaIlUsIM W MEHSIONUMCS
COIMATbHBIM, HWH(OOPMAIMOHHBIM W TPUPOJHBIM YCIOBUSM, B TOM YHCIE€ OCMBICISS
COOCTBEHHBIN OMBIT M BHICTpaWBas JAIbHEHIINE 11€JM; YMEHHUE MPUHUMATh Ce0s U JPYTux, He
OCY)KJlasl; YMEHHUE OCO3HABATh CBOE HIMOLMOHAJIBHOE COCTOSHHE U 3MOIMOHAIBHOE COCTOSHHUE
JIPYTUX, UCIOJIB30BaTh AICKBATHBIE S3BIKOBBIE CPEACTBA I BBIPAXKEHHUsI CBOETO COCTOSHUS, B



TOM YHCJIE OMUPAACh Ha MPUMEPHI U3 JINTEPATYPHBIX NMPOU3BEACHUM, HATUCAHHBIX HA PYCCKOM
A3bIKe; CPOPMUPOBAHHOCTH HABBIKOB pedieKcru, MPU3HAHNE CBOETO MpaBa Ha OMIMOKY U TaKOTrO
JKe MpaBa APYroro 4eaoBeKa.

Tpyooeozo éocnumanusi:

YCTaHOBKAa Ha AKTHBHOC YYAaCTUC B PCIICHHUU IMPAKTUUCCKHX 3aJdaqd (B paMKax CEMbH, HIKOJIbI,
ropoja, Kpast) TEXHOJIOTHYECKOW M COLMAIBHOW HANPaBICHHOCTH, CIIOCOOHOCTh MHUIIUUPOBATb,
IUIAHUPOBaTh M CaMOCTOSATEIBHO BBIIOJHATH TAaKOTO pOAA JEATEIbHOCTh, HHTEPEC K
NPaKTUIECKOMY HM3YYCHHIO TpoQeccuii W Tpyda Pa3IMYHOro poja, B TOM YHCIE Ha OCHOBE
NPUMEHEHHS U3y4aeMOro MPeMETHOTO 3HAHKS M 03HAKOMJICHHUS C JICATEIILHOCTHIO (PHITOJIOTOB,
JKYpPHAIIMCTOB, IHCATENel; yBa)KCHUE K TPYyLy U pe3ylbTaraM TPYAOBOW JAEATEIBHOCTH;
OCO3HAHHBII BBHIOOP U MOCTPOCHHE WHIUBUAYAIbHOW TPAEGKTOPUU OOpa30BaHUSA M KU3HEHHBIX
MJIAHOB C Y4€TOM JIMYHBIX U OOILIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEHN; YMEHHE paccKas3aTh O
CBOMX TUIAHAX Ha OynyIiee.

DKonoeuuecko2o 60CHUMAHUA

OpUEHTAlUsl Ha NPUMEHEHHE 3HAaHUM U3 00JacTU COLMAIbHBIX U ECTECTBEHHBIX HAyK s
pelieHus 3ajad B OOJACTH OKpY)KaloIleW cpeibl, MJIaHUPOBAaHUS IOCTYNKOB U OLIEHKU HX
BO3MOXKHBIX TOCJIECTBUM JJI1 OKPYXAIOIIEH cpebl; YMEHHE TOYHO, JIOTUUHO BBIPAXXaTh CBOIO
TOUYKY 3pEHHSI Ha SKOJIOIMYECKHE IPOOJIEMBI; MOBBIIIEHUE YPOBHS 3KOJOTMYECKOW KYIbTYpBI,
OCO3HaHHE INI00AJIbHOTO XapakTepa 3KOJIOTMYECKUX MPOoOJIeM U MyTell UX pelleHMs; aKTUBHOE
HENpUsATHE ACUCTBUI, MPUHOCALINX BPEJ OKpYXKarollel cpesie, B TOM 4ncie chOpMUPOBAHHOE

HpI/I 3HAKOMCTBE C J'II/ITepaTypHBIMI/I HpOI/ISBeILCHI/ISIMI/I, IIOJHUMAKIINMHN JKOJIOTHYCCKUC
po0JIeMbl; aKTUBHOE HETIPUATHE NEHCTBUN, IPUHOCSIINX Bpel OKPYXKaIOLIel cpesie; 0CoO3HaHUE
CBOCM pOJM KaKk TpaXKIaHMHA U TOTPEOUTENs B YCJIOBUAX B3aUMOCBSI3U TMPUPOTHOM,
TEXHOJIOTMYECKOM M COLIMANIHOM Cpell; TOTOBHOCTh K YYAaCTHIO B MPAKTHUYECKOW NEATEIbHOCTU
HKOJIOTMYECKON HANpaBICHHOCTU. L[eHHOCTH Hay4HOTro MO3HAHMS: OPUEHTALUS B JCSITEIIBHOCTH
HA COBPEMEHHYIO CHCTEMY Hay4HBIX MPEJICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS
YyeJioBeKa, MPUPObl U O0IIECTBa, B3aUMOCBS3SIX UEIOBEKa C MPUPOJHON U COLIMATIBHON CPEoi;
SaKOHOMepHOCTﬂX paSBI/ITI/Iﬂ S3bIKa, OBJIAJICHUC HSBIKOBOfI nu ‘-IPIT&TGHI:CKOﬁ KyanypOI\/'I,
HaBbIKAMHW 4YTCHHA KakK Cpe)ICTBa ITIO3HAHUSA MI/Ipa; OBJIAICHUEC OCHOBHBIMHW HaBBIKAMHU
HCCJIEI0OBATENbCKOM IEATETHOCTH C YUETOM CHEIU(UKH IIKOJIBHOTO S3IKOBOTO 00pa30BaHMS;
YCTaHOBKA Ha OCMBICIICHUE OMBITA, HAOMIOACHUMN, IOCTYIIKOB M CTPEMJICHHE COBEPIIIEHCTBOBATH
MyTU JOCTUKCHUS] MHIUBUAYATHHOTO U KOJJIEKTUBHOTO OJIaronomy4usi.

Aoanmayuu obyyarowe2ocsi K USMEHAIOUWUMCS YCI08UAM COUUATLHOU U NPUPOOHOU Cpeobl:
OCBOCHHME OOYYalOIMMUCS COLMAIBHOTO OIBbITA, OCHOBHBIX COLIMAIBHBIX pOJIEH, HOPM H
OpaBUIO OOIIECTBEHHOI'O MOBEACHUS, (POPM COLMAIBHON >KM3HM B TPyMNNax U cOOOIIecTBax,
BKJII0Yas CEMbIO, IPYMIbI, c(hOPMUPOBAHHBIE 110 MPO(PECCHOHATBHOIN JIeATETLHOCTH, a TaKKe B
paMKax COIMaIbHOI'O B3aUMOJICMCTBUS C JIIOJBMU U3 JIPYTOil KYJIbTYpHOU Cpeibl; MOTPEOHOCTh
BO B3aMMOJIEUCTBUU B YCJOBMSIX HEONPEAENEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUAM JPYTHUX;
NOTPEOHOCTh B JCMCTBUM B YCIOBUSX HEONPENCIEHHOCTH, B TOBBIILICHUU YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUECKYIO JIEATEIbHOCTh, B TOM YHMCIIE YMEHHUE YUUTHCS y JPYTHUX
JIOJIEH, TOJyd4aThb B COBMECTHOM JESTEIBHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIETECHUUU W3
OTIBITA JPYTUX; HEOOXOAUMOCTh B (DOPMUPOBAHMM HOBBIX 3HAHWUN, YMEHHH CBA3BIBATH 00pa3sbl,
dbopMynupoBaTh WAEH, MOHATHS, TUNOTE3bl 00 OOBEKTax W SIBJICHUSAX, B TOM YHCIE paHee



HEU3BECTHBIX, OCO3HaHHE JAe(UIMTa COOCTBEHHBIX 3HAHWNW M KOMIIETEHLMH, TMJIaHUPOBAaHUE
CBOETO  pa3BUTHs; yMEHHE ONEpUPOBATh OCHOBHBIMH  TOHATUSIMH, TEpMHUHAMU U
MPEJICTABICHUSIMA B 00JIACTH KOHIEMIIMHM YCTOMYMBOIO Pa3BUTHSA, aHAJIU3UPOBATh U BBIABIATH
B3aMMOCBS3b NPUPOBI, OOIIECTBA U YKOHOMUKH, OLICHUBATh CBOM JCHCTBHS C YYETOM BIUSHUS
Ha OKPY>KaIOIIYIO CPEey, TOCTHXKCHHUS 1I€JIeH U MPEO010JCHUS BEI30BOB, BO3MOKHBIX TT100abHBIX
NOCJIEACTBUM; CIOCOOHOCTh OCO3HAaBaThb CTPECCOBYIO CHUTYallHMIO, OLIEHUBATh IPOUCXOASAIINE
U3MEHEHUSI U WX TOCIEJCTBUS, ONMUPAsACh HA >KU3HEHHBIM, PEUEBOM M UYMUTATEIHCKUI OIIBIT;
BOCIIPUHUMATh CTPECCOBYIO CHTYAIlMI0 Kak BBI30B, TPEOYIOIIMI KOHTPMEpP; OICHUBATh
CUTYallMIO0 CTPecca, KOPPEKTUPOBATh NMPUHUMAEMbIE PEIICHUS U JIeHCTBUSA; GOPMYyIUPOBATH U
OLICHUBATh PHUCKU M TIOCIEACTBUS, (POPMHUPOBATH OIBIT, YMETh HAXOAUTh IO3UTHBHOE B
CJIOKUBIICHCSA CUTYallUU; OBITh TOTOBBIM JICHICTBOBATH B OTCYTCTBHE rapaHTUH ycIiexa.

MeTtanpenMeTHble pe3yJbTaThl BKIIOYAIOT OCBOCHHBIC OOYYAIOMIMMHUCS MEXKIPEJIMETHBIC MOHATHS U
YHHUBEpCcalbHbIe yueOHbIE ICHCTBUS (PETYIISITUBHBIE, [TI03HABATEFHBIC, KOMMYHHKATHBHBIE).
Me:xnpeMeTHbIe TIOHATHS

VYcnoBueM (GOpMHPOBAHHS MEXIPEAMETHBIX MOHSATHH, TaKWX, KaKk cHCTema, (akT, 3aKOHOMEPHOCTH,
(eHOMeH, aHaN3, CHHTE3 SIBJISIETCS OBJa/IeHHE 00yUJaloIMMHUCS OCHOBAMH YUTATEILCKOW KOMIICTEHIIHY,
MpHOOpETeHNe HABBIKOB paboTHl ¢ MHPOpPMaNHe, ydacTie B IPOEKTHOU AesTedbHOCTH. O0ydarommecs
OBIIQJICIOT 4YTEHHEM KaK CPEICTBOM OCYIICCTBICHUS CBOMX JAIBHEHIIMX IUIAHOB: MPOJOJKEHUS
00pa3oBaHMs U caMOOOpa30BaHMUs, OCO3HAHHOTO TUIAHUPOBAHUS CBOETO aKTyalbHOTO M MEPCIIEKTHBHOTO
Kpyra 4YTeHHs, B TOM YHCJE JOCYTOBOTO, MOJATOTOBKH K TPYJOBOW M COLUHUAIBHON JESITEIBHOCTH. Y
BBIITYCKHUKOB OynieT chopMHUpOBaHa MOTPEOHOCTh B CUCTEMAaTHYECKOM YTCHUHU KaK CPEIICTBE MO3HAHUS
MUpa U cebs B 3TOM MHpe, TapMOHH3allMM OTHOIIEHWH dYeloBeka W 00IecTBa, coszmaHuu oOpasa
«motpebHoro Oynymiero». Ilpu n3ydeHHHM Y4eOHBIX NPEAMETOB OOYYaIONIMECS YCOBEPHICHCTBYIOT
nproOpeTEeHHbIE Ha NEPBOM YPOBHE HaBBIKM PaboThl ¢ MHGopMmauueil U nonoiHaAT ux. OHU CMOTYT
paboTaTe C TEKCTaMH, PeoOpa30BBIBATh W MHTEPIPETUPOBATH COACPIKAIIYIOCS B HUX MH(OPMAIHIO, B
TOM YHCIIE:

* CHCTEMAaTH3HpOBaTh, COIOCTABIATH, aHAIM3UPOBATh, 0000IIATh W MHTEPIPETUPOBATH WH(POPMAIHIO,
COJIEPIKANIYIOCS B TOTOBBIX HH()OPMAIIMOHHBIX 00BEKTaX;

* BBIJICIISATH IVIABHYIO U W30BITOYHYIO HH(OPMAIUIO, BHITIOIHATH CMBICIIOBOE CBEPTHIBAHHME BBIICICHHBIX
(aKToB, MBICIICH; TPEACTABIATH HHOOPMALIMIO B CKATOW CIIOBECHOH (popme (B BUJIE TTaHA WIT TE3UCOB)
Y B HaTJISTHO-CUMBOJIMYECKOH (hopme (B BHJIE TaOIUII, TpaQHUECKHX CXEM U TUarpaMm, KapT NOHATHIA —
KOHLETITYJIbHBIX THarpaMM, OTIOPHBIX KOHCIIEKTOB);

* 3aIOJTHATH U JIOTIONHSATH TaOJIHIIBI, CXEMBI, JHarPaMMBI, TEKCTHI.

OO0yyaroiyecs: MPUOOPETYT OMBIT MPOSKTHOMN AEATEIBHOCTH Kak 0c000i (opMbl yueOHOM padOThI,
CHOCOOCTBYIOIIEH BOCHUTAHHIO CAMOCTOATENILHOCTH, HMHULIMATUBHOCTH, OTBETCTBEHHOCTH, ITOBBIICHUIO
MoTuBaMd H 3(Q(EeKTHBHOCTH YYeOHOW MESITENBHOCTH; B XOJIe peall3allid HCXOJHOTO 3ambIciia Ha
NPaKTUYECKOM YpPOBHE OBJAJCIOT YMEHHMEM BBIOMpaTh aJeKBaTHBIE CTOSIIEH 3ajade CpeacTBa,
NPUHUMATH PENICHUs, B TOM 4YHCJIE W B CUTyalHsx HeompeaeneHHocTH. OHHM MoydaT BO3MOXKHOCTh
pasBUTh CHOCOOHOCTh K pPa3paboTKe HECKOJBKHX BAPHUAHTOB PEIICHHH, K IMOWCKY HECTaHJapTHBIX
peLIeHNH, TIONCKY M OCYIIECTBICHUIO Hanbonee npuemieMoro peuienus. B coorserctBun @I'OC OO0
BBIJICJISIIOTCSI TPU TPYIITBI YHUBEPCAIBHBIX YYeOHBIX JCWCTBHH: PETYJSITUBHBIE, TO3HABATEIbHEIC,
KOMMYHHKaTHBHBIE.

PeryasituBHble Y'Y /|
1. YMeHHe caMOCTOSITENIbHO ONpPENesATh el 00y4YeHus, CTaBUTh U (DOPMYIIMPOBATh HOBBIC 32JIa4d B
yuebe W TO3HABaTEIbHOM [EeSTETHHOCTH, Pa3BUBAaTh MOTHBBI M WHTEPECHl CBOCH IO3HABATEIHLHOU
nesarenbHOoCTH. O0yJaromuics CMOXKET:

® aHAJIM3MPOBATH CYIIECTBYIOIINE U INIAHUPOBATH OYAyIIne 00pa3oBaTe/IbHbIE PE3YIbTATHL;

® WICHTH(PHUITUPOBATH COOCTBEHHBIE TIPOOJIEMBI M OTIPEACIIATh TVIABHYIO MPOOJIEMYy;



BBIABUTAaTh BCPCUN PCUICHUSA HpO6J’I€MBI, (bOpMy.TII/IpOBaTB THUIIOTE3bI, NPCABOCXUIIATH KOHCUHBIN

pe3yJibTar;

CTaBUTh IICJb JICATCIILHOCTM HAa OCHOBE ONPEACICHHOW NPOOJEMBI U  CYIICCTBYIOIIUX

BO3MOXKHOCTEH;

(hopMyupoBaTh Y4eOHBIC 33/Ja4M KaK [Iary JOCTIKEHUS MOCTABIICHHOM 1E)IN ACITEIHHOCTH;
00OCHOBBIBaTh IICJICBBIC OPUEHTHPHI M MPUOPUTETHI CCHUIKAMH Ha IIEHHOCTH, YKa3blBas W

00OCHOBBIBas JIOTUYECKYIO TIOCJICIOBATEILHOCT IIIar0OB,

2. YMeHHe CcaMOCTOSTENLHO IJIAHUPOBATh MYTH JOCTH)KCHUS IeNieil, B TOM YHCIie albTePHATHBHBIC,
OCO3HAaHHO BBIOMPATH HamOoJee IPPEKTUBHBIC CITOCOOBI PEIICHUS yUEOHBIX M TO3HABATEIBHBIX 3ajad.

OO0yJaromuicss CMOXET:

OTIpeIeTIsATE HeOOXOMMBIE NeCTBHE (5I) B COOTBETCTBHH C y4eOHOHN W IMO3HABATENIbHON 3amadeit
¥ COCTABIIATH aJITOPUTM UX BBITIOJHEHNS,

00OCHOBBIBAaTh M OCYIICCTBIISITH BHIOOP Hanbosee 3(h(EeKTUBHBIX CIIOCOOOB pelleHHs YUeOHbIX U
MO3HaBaTENbHBIX 33/1a4;

OIIPEAeIATH/HaX0IUTh, B TOM YHCIIE U3 MPEIUIOKCHHBIX BAPHAHTOB, YCIOBUS JUIS BBITOJHEHHS
y4eOHO M TI03HABATEIBHON 3a/1a4H;

BBICTPaMBATh )KN3HEHHBIE TUIAHBI HA KPATKOCPOUHOE Oyymiee (3asBIsATh LeIeBble OPHEHTUPEL,
CTaBUTH 4/ICKBAaTHBIC UM 33a4H U TpeuIaraTh JeHCTBUS, YKa3biBast 1 00OCHOBBIBAs JIOTHIECKYIO
HIOCJIE/TIOBATEILHOCTD IIIarOB);

BBIOMpATh M3 NPEAJOKCHHBIX BAPUAHTOB M CAMOCTOSATENILHO HCKaTh CPEACTBA/PECYPCHI LIS
peleHHs 3a1a491/ TOCTHKEHHS 1EeITH;

COCTABJISITH IJIaH PEUICHUs TPOoOIeMbl (BBITOTHEHUS MMPOEKTA, TPOBEACHHS UCCIICIOBAHUS);
OTIPEJICNIATh MOTEHIMAbHbBIC 3aTPyIHEHUS TIPU pellleHHH Y4eOHOH M MO3HaBaTEIbHOHM 3a/aun U
HaXOJIUTh CPECTBA ISl UX YCTPAHEHHUS;

OITMCHIBATh CBOHM OIBIT, OQOPMIISA €ro Ui Tepedadyd APYTHM JIIOASM B BHIEC TEXHOJIOTHH
pelIeHus NPaKTHIECKHX 3a/1a4 ONPEIeTICHHOTO KIacca;

TUTAHUPOBATH ¥ KOPPEKTUPOBATH CBOIO MHIMBUIYaIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

3. YMeHHe COOTHOCHUTH CBOW JIEHCTBUS C IUIAHUPYEMBIMH Pe3yJbTaTaMH, OCYIIECTBISATH KOHTPOJb

CBOCH JIEATENBHOCTH B TPOIIECCEe JOCTHIKECHUS Pe3y/IbTaTa, ONpeAessaTh CIIOCOObI IEHCTBUI B paMKax

MMPEAIIOKCHHBIX yCJ'IOBI/Iﬁ nu TpeGOBaHHﬁ, KOPPEKTUPOBATH CBOU ,I[efICTBI/IH B COOTBCTCTBHH C

M3MeHsolIeiics cutyarnueil. O0yJaromunics CMOXKeT:

ONPENESATh COBMECTHO C NEAArOroM M CBEPCTHUKAMHU KPUTEPHUH IUIAHUPYEMBIX PE3YNIBTATOB U
KPUTEPUU OLIEHKU CBOEW y4eOHOI NesATeNbHOCTH; CHCTEMaTH3UPOBaTh (B TOM YHCIIE BBIOMPATH
MIPHOPUTETHBIE) KPUTEPUH TUIAHUPYEMBIX PE3yIHTATOB U OIEHKH CBOEH JIEATEIhHOCTH;

OoTOMpaTh WHCTPYMEHTHI ISl OLIEHHBAHUSI CBOCH JESITEIBHOCTH, OCYIIECTBIISATH CAMOKOHTPOJIb
CBOEH JIEATETLHOCTH B paMKaXx MPeII0KEeHHBIX YCIOBUI U TpeOOBaHUH;

OLICHUBATh CBOK JESTENBbHOCTh, APIrYMEHTUPYS HIPUYMHBI JOCTHXKEHUS WU OTCYTCTBUS
IUTAHUPYEMOTO PE3yJIbTaTa;

HaXOJIUTh JOCTAaTOYHBIC CPEICTBA JUIS BBHIMOJHEHUS YYEOHBIX JEHCTBUA B H3MEHSIOIIEHCS
CUTYyalllu W/WIM IPU OTCYTCTBUH IJIAHUPYEMOTO Pe3yibTaTa;

pabotasi Mo cBOEMy IUIaHY, BHOCUTh KOPPEKTHBEI B TEKYIIYIO JCITEIBHOCTh Ha OCHOBE aHAIIN3a
WU3MEHEHWH CUTYaIlHH JIJIS TOJTyYSHHUS 3aIIaHUPOBAHHBIX XapaKTEPHCTHK MPOAYKTa/pe3ybTara;
YCTaHABJIMBATh CBSA3b MEXKAY IIOJYUYEHHBIMU XapaKTEPUCTHKAMU MPOAYKTA U XapaKTEPUCTHKAMU
Ipolecca JesTENbHOCTH U 110 3aBEPIICHUH JAESITEIIBHOCTH IPejIaraTb NU3MEHEHUE XapaKTEPUCTHK
mpolecca i MOJyYeHUs YIy4IIEHHBIX XapaKTePUCTUK MPOAYKTa;

CBEPSTH CBOM JIEHCTBHS C LENBIO U, TP HEOOXOIMMOCTH, HCTIPABIISATH OIIMOKH CaMOCTOSITENBHO.

4. Ymenue OLICHMBATH MMPaBUJIBHOCTH BBIITOJITHCHUA yqe6Hof/'1 3aJ1a4u, COOCTBEHHBIE BO3MOYKHOCTH €€

petrenns. OOyJarONIMICsS CMOKET:

OTIPENIeNIATh KPUTEPHH NPABUIIBHOCTH (KOPPEKTHOCTH) BHIIOJIHEHUS yUeOHOM 3a1aui;
aHaJM3UPOBaTh W OOOCHOBHIBATH MPHUMEHEHHWE COOTBETCTBYIOLIETO HMHCTPYMEHTApHS Ui
BBITIOJTHEHMS Y4eOHOH 3a/1a4u;

CBOOOJHO I10JIb30BATHCS BHIPAOOTAHHBIMU KPUTEPUAMHU OLICHKHU M CAaMOOLICHKH, UCXOJs U3 LIEIH
U UMEIOIINXCS CPEACTB, pa3jinyas pe3yJbTaT U ClIocOObl AEHCTBUM;

OLICHUBATh MPOIYKT CBOCH AEATEIHPHOCTH MO 3aJaHHBIM H/WIIM CaMOCTOSATENIBLHO OINpEIeICHHBIM



KPUTEPUSAM B COOTBETCTBUHU C LIETIbIO IESTEIBHOCTH;

e 000OCHOBBIBAaTh JOCTI)KHUMOCTh I BBIOpPAaHHBIM CIIOCOOOM Ha OCHOBE OIICHKH CBOHMX
BHYTPEHHHX PECYPCOB U JIOCTYITHBIX BHELIHUX PECYPCOB;

e (uKCHpOBaTh U aHANHU3UPOBATh AUHAMHUKY COOCTBEHHBIX 00pa30BaTENbHBIX PE3YIbTATOB.

5. BrnageHue OCHOBaMHM CaMOKOHTPOIISl, CAMOOLICHKH, MPHHATHA PELUICHWH W OCYyLIeCTBICHUS

OCO3HAaHHOTO BBIOOPA B yUeOHOI 1 MMO3HABATENHFHON ACITETFHOCTH. OO0YUarOIIHIACS CMOXKET:

e Ha0MIOAATh M AHATU3UPOBATH COOCTBEHHYIO YUEOHYI0 M TIO3HABATEIbHYIO NESTEIBHOCTh U
JeSITeIbHOCTD APYTHX 00yUaroIuXcs B MPoLecce B3aNMOIIPOBEPKH;

® COOTHOCHTH pealbHble M IUIAaHHPYEMble pe3yJdbTaThl HHIAMBUIYAIBHOW 00pa30BaTeIbHOM
JESITEIbHOCTH U JeTIaTh BBIBOJBI,

e [IPUHUMATH PELICHUE B yUeOHOW CUTYyallul U HECTH 32 HETO OTBETCTBEHHOCTD;

®  CaMOCTOATENIFHO OIPENeNATh MPUYMHBI CBOErO yCIeXa WM HEeyClexXa M HaXOOUTh CIIOCOOBI
BBIXOJ]a U3 CUTYallud HEYCIeXa;

® PETPOCHEKTHBHO OIPENENsTh, KaKhue ACHCTBUS MO PEUICHUIO YU4EeOHOH 3aJayd WU MapaMeTphl
9THX JIeHCTBUI MPHUBETH K NOTYYCHUIO HMEIOMIEroCs MTPOAYKTa yueOHOM AeSTEILHOCTH;

®  JIEMOHCTPHPOBATh NMPHEMBI PETYSAIMUA TCUXO(U3UOIOTHYECKHX/ SMOLMOHAIBHBIX COCTOSHUN
JUIL  TOCTWKEHUsT d(dekra ycrmokoeHus (YCTpaHEHHS SMOLUMOHAIBLHOW HAMPSKECHHOCTH),
sddexra BoccTaHOBIEHHUS (OcCTmablieHUs] TPOABICHUA yTOMIIeHHWs), 3¢ deKkra aKTUBU3AINU
(TIOBBILIICHUS TICUXOPU3HOIOTUIECKON PEaKTUBHOCTH).
ITo3naBarennsHbie YY1

6. VYmeHue ompenenaTb IOHATHS, CO374aBaTh OOOOIIEHHS, YCTaHABIMBAaTh aHAJOTHH,

KJIacCU(UIIMPOBATh, CAMOCTOSTEIBHO BBHIOMPATh OCHOBAaHHMS W KPUTEPUH JUI KiacCU(UKAIHH,

yCTAQHABIUBAaTh  IPUYMHHO-CIECICTBEHHBIE  CBSI3H, CTPOUTH  JIOTMYECKOE  PACCYXKACHHE,

YMO3aKJII0ueHHe (MHIYKTUBHOE, NEeIyKTHBHOE, [0 aHAIOTWUH) M JenaTh BeIBOABL. OOydaromuiics

CMOXET:

® TIOM0OWpaTh CIIOBa, COMOJYMHEHHBIC KIFOUEBOMY CIIOBY, ONPEIENSIONINE €r0 NpPHU3HAKH H
CBOMCTBA;

e  BBICTPaWBaTh JIOTHUECKYIO IEMOYKY, COCTOSIIYIO M3 KIIFOUEBOT'O CJIOBA U COIMOMAYMHEHHBIX €My
CJIOB;

®  BBUICATH OOIIMK MPHU3HAK JBYX WM HECKOJIBKUX IMPEJAMETOB WM SIBICHUH U OOBSACHITH MX
CXOJICTBO;

e O0BENWHATH TPEIMETHl W SBICHUS B TPYIIIHI II0 OIpPENEICHHBIM IPU3HAKAM, CpPaBHUBATh,
KJIACCU(UIMPOBATH U 0000IIaTh (haKThI U SBICHUS;

®  BBIJIEIATH SABJICHUE U3 OOIIETO psla IPYTHX SBICHUH;

® OMmpefensiTh OOCTOATENBCTBA, KOTOPHIE TMPEANMIECTBOBAIN BO3HUKHOBEHUIO CBSI3H MEXIY
SIBIICHUSIMHU, W3 OTHX OOCTOATENHCTB BBLICIATH OMPEICISIONINE, CIOCOOHBIE OBITh HMPUYHHOMN
JTAHHOTO SIBJICHUS, BBISIBIISITH IPUYHHBI U CJICICTBUSI SIBIICHUN; CTPOUTH PACCYKICHHUE OT OOITUX
3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSIM U OT YaCTHBIX SBIICHUH K OOIUM 3aKOHOMEPHOCTSIM;

® CTPOWTH pacCyXJeHHE Ha OCHOBE CPaBHEHUS MPEIMETOB U SBICHHUM, BBIIEISI IIPH 3TOM OOIIHe
MPU3HAKY;

®  y3jarath MOJTYYCHHYIO HH()OPMAIIHIO, HHTEPIPETUPYS €€ B KOHTEKCTE peliacMoi 3aj1auu;
CaMOCTOSITEJIbHO YKa3blBaTh Ha HH(MOPMAIIMIO, HYKIAIOIIYIOCS B MPOBEpKE, Mpeajiarath U
MPUMEHSATh CIIOCO0 MPOBEPKH IOCTOBEPHOCTH HHGOPMALIHH;

e BepOaIM30BaTh YMOLMOHAIBHOE BICUATIICHUE, OKa3aHHOE Ha HEr0 HCTOYHUKOM;
OOBSCHSITH SIBJICHHSI, TIPOIIECCHI, CBSI3M W OTHOIICHUS, BBIABIIIEMBIE B XOJI¢ TIO3HABATEIHHOU U
HCCTIEAOBATENIECKOM  JIESITETFHOCTH  (IPUBOAUTHE  OOBSCHEHWE C  HM3MEHEHHEM  (POpPMBI
MIPEICTaBJICHNUS;
OOBACHSTD, ACTATU3UPYS WK 0000111ast; O0BACHATH C 3aJaHHON TOYKH 3PEHU);

® BBUIBJIATh M HAa3bIBaTh IMPHYUHBI COOBITHS, SIBJICHUS, B TOM YHCJI€ BO3MOXHBIC / HauOoiee
BEPOSITHBIC TPUYUHBI, BO3MOJKHBIE TIOCIEACTBUS 3aJaHHONW MPUYHHBI, CaMOCTOSATEIHHO
OCYITIECTBIISAS IPUIUHHO-CIICACTBEHHBIN aHATN3;

e JIeNaTh BHIBOJ] HA OCHOBE KPUTHUYECKOTO aHAM3a Pa3HBIX TOYCK 3PEHUS, TMOJTBEPKIATh BBIBOJ
COOCTBEHHOM apryMeHTAIUEH WIIH CAaMOCTOSTEIBHO TOJTyYCHHBIMU TAHHBIMH.

7. YMeHue co3naBaTh, MPUMEHSTH U MPEOOPA30BBIBATH 3HAKHM M CHMBOJIBI, MOACITU U CXEMBI IS

pereHus yueOHBIX ¥ TI03HABATENBHBIX 3a1a9. OO0yUJaronuiicss CMOXKET:



e 0003HaYaTh CHMBOJIOM ¥ 3HAKOM IIPEMET W/WIIH SBJICHHE;

® OIpEeAeNATh JIOTHYECKHE CBS3M MEXIY NpeIMETaMH W/WIN SBICHUSMH, 0003HA4YaTh TaHHBIC
JIOTUYECKHE CBA3M C IOMOILBIO 3HAKOB B CXEME;

e  C03/1aBaTh aOCTPAKTHBIN WM peaibHbIM 00pa3 mpeaMeTa U/Wild SIBICHMS,

®  CTPOHTH MOJETH/CXeMY Ha OCHOBE YCIIOBHI 3a1a4H W/UIU cIloco0a ee pelIeHus;

e co3maBaTh BepOanbHbBIC, BEIIECTBEHHBbIE M WH(POPMAIMOHHBIE MOJIENM C BBbIIEICHUEM
CYIIECTBEHHBIX XapaKTepUCTUK OOBEKTa Uil OMNpeAelicHusl crmocoba pelleHHus 3aJadd B
COOTBETCTBHHU C CUTYyallUeH;

e 1peoOpa3oBBIBATE MOJEIH C ILEJIbI0 BBIABICHUS OOIIMX 3aKOHOB, ONPEACIIONIMX AAaHHYIO
MpeIMEeTHYI0 0071acTh;

® [EpPeBOJAUTH CIOXKHYIO MO COCTaBy (MHOTOAcleKTHYI0) HH(OpMANMI0 W3 IpadUuecKoro HiH
(hopMan30BaHHOTO (CUMBOJIEHOTO) MPECTABIICHUS B TEKCTOBOE, 1 HAO0OPOT;

® CTPOUTH CXEMy, aJTOPUTM JEHCTBUS, UCHPABIATh WIM BOCCTAHABIMBATh HEM3BECTHBHINM paHee
QITOPUTM Ha OCHOBE MMEIOIIErocs 3HaHUS 00 00beKTe, K KOTOPOMY NMPHUMEHSETCS allTOPUTM;
CTPOMTH JOKA3aTENbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTUBHOTI'O;

®  aHaNMM3WPOBaTh/pedprIeKCHpOBaTh OMBIT pa3pabOTKH W peanu3allid  y4eOHOTO IPOEKTa,
HCCIIeIOBaHUsl (TEOPETUUECKOTO, SMIMPHUYECKOr0) HA OCHOBE MPEUIOKEHHOW MNpoOIeMHON
CUTYyalluH, TOCTABICHHOH LIEJIN W/UIH 33JJaHHBIX KPUTEPHUEB OLICHKH MPOAYKTa/pe3yibTaTa.

8. CMmbicnoBoe ureHne. OOyJarOIUACS CMOXKET:

®  HAXOJWTH B TEKCTE TPeOyeMyro HHPOPMAIHIO (B COOTBETCTBUH C LEJISIMH CBOEH NIESATEIEHOCTH);

®  OpPHECHTHPOBATHCA B CONEPIKAHUM TEKCTA, IOHUMATh LEJTOCTHBINA CMBICH TEKCTa, CTPYKTYPHPOBATh
TEKCT;

®  YCTaHABJIMBATh B3aMMOCBS3b ONMCAHHBIX B TEKCTE COOBITHH, SIBICHHIA, MPOLIECCOB;
PE3IOMHPOBATH TTIABHYIO UICI0 TEKCTA;

® MpeoOpa3oBBIBATH TEKCT, «IIEPEBOJSH» €ro B APYTyHd MOAAIbHOCTb, MHTEPIPETHPOBATH TEKCT
(XynoXKecTBEHHBIH 1 HEXYA0KECTBEHHBIH — yueOHBIN, HAyIHO-TIOMYJISPHBIN, HHPOPMAIIMOHHBIH,
TekcT non-fiction); KpUTHYECKH OLIEHUBATH COAEPKaHMUE U (HopMy TeKcTa.

9.®opMUpOBaHHWE M PA3BUTHE OKOJOTMYECKOTO MBIIUIEHUS, YMEHHE TPUMEHATH €ro B

MO3HABaTENFHONW, KOMMYHHKATHBHOW, COIMAIbHON MPaKTHKE M MPO(ECCHOHATBHOW OpPUEHTAIHH.

OOy4aroIUiCs CMOXKET:

®  OMpeAeNsATh CBOE OTHOLIEHHE K MIPUPOTHON CpeIE;

®  aHANM3HPOBATH BIIHMSHUE SKOJIOTHIECKUX (PaKTOPOB HA CpeTy OOMTAHNUS )KUBBIX OPraHU3MOB;

® IIPOBOJUTH NPUYMHHBINA U BEPOSATHOCTHBIA aHAIN3 DKOJIOIMYECKUX CUTYyALU;

® [POTHO3UPOBATH W3MEHEHHUSI CHUTYyallUM INPH CMEHE JEWCTBUS OAHOro (akropa Ha JelicTBHE
Ipyroro ¢axkropa;

®  PACIpOCTPaHATh SKOJOTMYECKHE 3HAHUS W yYacTBOBATh B NPAKTHYECKUX Jelax II0 3alluTe
OKpY>Karollen Cpeipl;

e  BBIPAXAaTh CBOE OTHOILIEHHE K IPUPOJIE Yepe3 PUCYHKH, COUMHEHUS], MOJIENH, TPOEKTHBIE PaOOTHI.

10.PazBuTHE MOTHBALMHM K OBIAJCHUIO KYJbTYpOH aKkTUBHOI'O HCIOJNB30BAHUS CIIOBaped M APYTrUX

TTOMCKOBEIX cucTeM. OOYJaronuiicsi CMOXKET:

® OmpeaensaTh HeOOXOJUMBIE KITFOUEBbIE TOMCKOBBIE CJIOBA U 3aIIPOCHI;

® OCYIIECTBIIATH B3aMMOAEHCTBHE C 3JIEKTPOHHBIMH MTOMCKOBBIMU CHCTEMAaMHU, CIIOBAPSIMH;

e (QopMHpOBaTh MHOXKECTBEHHYIO BBIOODKY M3 IOMCKOBBIX HCTOYHHKOB JJIsl OOBEKTHBH3ALUH
pe3yJIbTaTOB MOKCKa;

® COOTHOCHUTB MOJIyYE€HHBIE PE3YJIbTATHI IOMCKA CO CBOEH IEATENBHOCTBIO.

KommynunkatusHabie YY ]|

11.YMeHne opraHu3oBBIBaTh yueOHOE COTPYTHUYECTBO U COBMECTHYIO JEATENBHOCTD C YUUTENEM U

CBEpCTHHKAaMH; Pa0dOTaTh MHIMBUAYaJIbHO M B TPYIIE: HaXOOUTh oOllee pelIeHue M pa3peliath

KOH(QJIUKTHl Ha OCHOBE COIJIACOBAaHUS TO3WLMA M YydeTa HHTEPecoB; (QOPMYyIUPOBATS,

apryMEHTUpPOBaTh U OTCTauBaTh cBOoe MHeHHe. O0yyaromuiicsa cMOXeT:

e OmIpenemsTh BO3MOXKHBIC POJIM B COBMECTHOU ACSITEIbHOCTH;

® UrpaTh OMPENEICHHYIO POJIb B COBMECTHOM ACSITEIbHOCTH;

® TPUHUMATh MO3UIIUI0 COOECETHUKA, TOHUMAS MTO3UIIUIO APYTroro, pa3iudaTh B €T0 peYH: MHCHUC
(TOYKy 3peHHUs), JOKA3aTEIBCTBO (APTYMEHTHI), ()aKThI;, TUTIOTE3bI, AaKCHOMEBI, TSCOPHUH;

e oOmpenensTh CBOM [JEHCTBHA W JIEHCTBUS IapTHEpa, KOTOPBIE CIIOCOOCTBOBAIM  HIIH



MPETSITCTBOBAIN POAYKTUBHOM KOMMYHHUKAIIHH;

CTPOUTH MO3UTHBHBIC OTHOIICHHUS B MPOIECCEe YISOHOH M MO3HABATEIILHOM JICATEILHOCTH;
KOPPEKTHO W apryMEHTHPOBAaHHO OTCTaWBaTh CBOIO TOYKY 3pEHMS, B JHUCKYCCUH YMEThb
BBIBUTaTh KOHTPapryMEHTHI, Tiepedpa3upoBaTh CBOK MbICHH (BJIQJCHUE MEXaHU3MOM
SKBHUBAJICHTHBIX 3aMCH);

KPUTHYECKH OTHOCHTHCA K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IMPH3HABATH OMIMOOYHOCTH
CBOETO MHEHHS (eCIM OHO TaKOBO) M KOPPEKTHPOBAaTh €ro; MpeajaraTh albTepPHATHBHOE
pelieHre B KOH(DIUKTHOM CUTYAIlHH;

BBIICTISITH OOIIYEO TOUKY 3PSHHUSI B TUCKYCCHU;

JIOTOBApUBATLCS O TPaBUIaX M BOMpOcax s OOCYKICHHS B COOTBETCTBUM C TOCTaBJICHHOMN
nepeJ rpyIon 3a1adei;

OpPTraHHU30BbIBaTh ydeOHOE B3aWMOJICHCTBHE B TpyMIe (OMpPENeNsaTs OOIIie IeNd, pacipeneisTh
POJIH, TOrOBAPUBATHCS IPYT C APYTOM H T. 11.);

yCTpaHsATh B  paMKax JWajora  pa3peiBBl B  KOMMYHHKAI[MH,  OOYCIIOBJICHHBIE
HEMOHUMAaHUEM/HETIPUSTHEM CO CTOPOHBI coOeceqHHKa 3amadd, (OPMBI WU COJEPKAHUS
Jyaora.

12. YMeHre 0CO3HaHHO UCIIONb30BaTh PEUEBBIE CPEICTBA B COOTBETCTBUU C 33Ja4eil KOMMYHHUKAUU

IUIS BBIPQXKECHUSI CBOMX YYBCTB, MbICTIEH M MOTPEOHOCTEH AJS IUIAHUPOBAHUS W PETYJILUU CBOEH

JIeATEIbHOCTH; BIIAJCHUE YCTHOH W INHUCBMEHHOM pEYbl0, MOHOJIOIMYECKOM KOHTEKCTHOM pEYblo.

OO0yJaroIuNCs CMOXKET:

OTIPEIEeIISATh 33/]a9y KOMMYHHKAIIUU U B COOTBETCTBUU C HEW OTOMPATh peueBbie CPE/ICTBA;
OTOMpaTh W HCIIOJH30BaTh PEUYEBBIE CPEACTBA B Mpolecce KOMMYHHKAIUU C JAPYTUMHU JIOABMU
(muanor B mape, B MaJIOil rpymnme u T. 1.);

NpeACTaBIsiTh B YCTHOM WM THCbMEHHOH ¢Qopme pa3BepHYThI TIaH COOCTBEHHOU
JIeSTEIbHOCTH;

coOJII0aTh HOPMBI IIyOJMYHON pedu, PEeryIaMeHT B MOHOJIOTE U JUCKYCCHH B COOTBETCTBUH C
KOMMYHHMKaTHBHOH 3a/1a4eli; BBICKa3bIBaTh U OOOCHOBBIBATH MHEHHE (CY)KICHHUE) U 3alpalIiBaTh
MHEHHE [TapTHEPA B paMKax JHAJIOTa;

MPUHUMATH PEIICHHE B XOJIE IMAJIOTa U COTJIACOBBIBATH €r0 C COOECEHUKOM;

CO37aBaTh IHCBMEHHBIE «KIUIIMPOBAHHBIE» U OPUTMHAIBHBIE TEKCThI C MCIOJIb30BAHUEM
HEOOXOJIMMBIX PEUYEBBIX CPEJICTB;

HCTOJIBb30BaTh BepOaibHbIE CPeACTBa (CPeACTBa JOIMYECKOM CBS3M) AJIS BBIIEJIECHHUS CMbICIOBBIX
OJIOKOB CBOETO BBICTYIIJICHUS;

HCIIOJIb30BaTh HeBepOaJIbHbIE CpeacTBa WIH HarJsigHbIe MaTepHuasbl,
MOJATrOTOBJIEHHBIE/OTOOPaHHbIE 0] PYKOBOJICTBOM YUHUTEJIS;

JienaTh OLEHOYHBIM BBIBOA O JOCTMXKEHMHM LENM KOMMYHHUKAIlMA HENOCPEIACTBEHHO IIOCIIE
3aBepILCHUS KOMMYHUKAaTHBHOTO KOHTAKTa 1 00OCHOBBIBATH €TO.

13. (DOPMI/IpOBaHI/Ie U PA3BUTUC KOMIICTCHTHOCTU B 00JIaCTH HCIOJIE30BAHHUS I/IH(l)OpMaLII/IOHHO-

KOMMYHHKAIIMOHHBIX TexHonorui (nanee — MKT). OOyuarormmiicss CMOXKET:

IIeTICHAIIPABIICHHO HWCKATh W HWCIIONBH30BaTh WH(OPMAITMOHHBIE PECYPCHI, HEOOXOMMMBIE IS
pelIeHns y4eOHbIX U MPaKTHYECKHX 3a/1a4 ¢ moMolibio cpeacts UKT;

BBIOMpaTh, CTPOUTh M HCIIOJIB30BaTh AJCKBATHYIO WH(MOPMAIMOHHYIO MOJENb JUIsS Tepeaadu
CBOMX MBICIIEH CPEJICTBAMH €CTECTBEHHBIX M (POPMAIILHBIX S3BIKOB B COOTBETCTBUH C YCIOBHSIMH
KOMMYHHUKAIIAH;

BBLICIIATh MH(DOPMAIMOHHBIM acleKT 3ajadud, ONEPUPOBaTh IAAHHBIMH, HCIOJb30BATh MOJECIb
peIIeHus 3a1a4m;

WCIIONIb30BaTh ~ KOMITBIOTEPHBIE  TEXHOJOTMHM  (BKJIIOYAash  BBIOOP  aJeKBaTHBIX  3ajaye
WHCTPYMEHTAJIBHBIX  MPOrPaMMHO-ANIApPaTHBIX  CPEICTB W CEPBUCOB) JUIA  PEIICHUS
MH(OPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX Yy4YeOHBIX 3aja4, B TOM 4YHUCIIC: BBIYHCIICHUE,
HaIHCaHNe MIUCEM, COUMHEHUH, JOKIaI0B, pedepaToB, CO3/IaHUe MTPE3CHTAINHN H JIp.;
WCTIONE30BaTh HH(POPMALIMIO C YIETOM 3THYECKHX M IMPABOBBIX HOPM;

co3liaBaTh MH()OPMAIIMOHHBIE PECYPChl Pa3HOTO THIIA W JUISI Pa3HBIX ayIUTOpUH, COOII0AATh
WH(POPMAITHOHHYIO TUTHECHY U TpaBwIa HHOOPMAITMOHHON 0€30TIaCHOCTH.



IMpeamerHsbie:

Y4eHunK HayduTCA

B 5-6 Kimaccax (Ui MCIOJIb30BAHMS B MOBCEIHEBHOHN JKM3HH UM OOECICUYEHHUST BO3MOKHOCTH
YCHEIIHOTO MPOAOKEHUsT 00pa3oBaHus Ha 0a30BOM YPOBHE)

*  OnepupoBarh Ha 0a30BOM YPOBHE MOHSTHSIMH: MHOXECTBO, 3JEMEHT MHOXECTBA,
MOJAMHO>KECTBO, TPUHAJICKHOCTH;

*  3a/1aBaTh MHOXXECTBA MEPEUNCICHUEM UX DJIEMEHTOB;

*  HaxOJWTh MepecedeHue, O0beTUHEHUE, TIOJIMHOKECTBO B IPOCTEHUIITUX CUTYAIUSIX.

B noBceiHeBHOIM KU3HU U IPU U3YYEHUU APYTHUX MPEAMETOB:

*  pacmo3HaBaTh JIOTHYECKU HEKOPPEKTHBIC BHICKA3bIBAHUS.

Yucna

*  OmnepupoBaTh Ha 0a30BOM YPOBHE MOHATHSAMH: HATypaJIbHOE YHCIIO, IICJIIO€ YHUCIIO,
OOBIKHOBEHHAS P00k, IECATUYHAS JPOOh, CMEIIIAHHOE YHCIIO0, PAIIMOHAIBHOE YUCIIO;

*  HCIOJbH30BaTh CBOMCTBA YMCEN W NpaBWIA JIEUCTBHH C pallMOHAIBHBIMHM YHCIAMHU TIPH
BBITIOJTHCHHUH BBIYMCIICHUI;

. KCIOJIb30BaTh MPU3HAKU JEIUMOCTH Ha 2, 5, 3, 9, 10 npu BHINOJIHEHUU BBIYUCICHUN U
pelIeHUN HECIOXKHBIX 3a/1a4;

*  BBINOJHATH OKPYIJICHUE PALIMOHAIBHBIX YHCENl B COOTBETCTBHUH C MIPABUIIAMU;

*  CpaBHMBATh PALIMOHAIBHBIC YHCTIA.

B noBceiHeBHOM KM3HU U NIPU U3YYEHHUH JIPYTHX MPEIMETOB:

*  OIEHHUBATH PE3YyJIbTAThI BBIYUCICHUHN IIPHU PEIICHUU IPAKTUUCCKUX 3a]1aY;

*  BBINOJHATH CPABHEHUE YUCEI B PEANIbHBIX CUTYAIUsX;

*  COCTaBJSITh YHMCJIOBBIC BBIPAKEHUS TMPU PEIICHUH MPAKTHUYECKUX 3aJad W 3a1ad W3
JIPYTUX y4eOHBIX MPEIMETOB.

Craructuka u Teopus BEpOSITHOCTEH

* IlpencraBnsTh JaHHBIC B BUJE TAOIHII, JHATPAMM,

*  yuTaTh HHGOPMAIIUIO, IPEJCTABICHHYIO B BUAE TAOJIUIIbI, TUATPAMMBI.

TexcToBBIC 3aMaUN

 Pemarp HecnoXXHbIE CIOKETHBIE 3a/ladyll pPa3HBIX TUIIOB Ha Bce apudmMeTrnyeckue
JIEUCTBUS,

*  CTpOUTH MOJEINb yCIOBHS 3a7auu (B BUAE TAOMUIIbI, CXEMbI, pUCYHKA), B KOTOPOU JaHbI
3HAYCHMS JIBYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIMUMH, C IIEJIBIO TTOMCKA PEIICHUS 3aa4H;

*  OCYIIECTBISTH CIOCOO MOMCKA pEIIeHUs 3a7add, B KOTOPOM PACCy>KIEHHE CTPOUTCS OT
YCJIOBHS K TPEOOBAHHIO WIIH OT TPEOOBAaHUSI K YCIIOBHUIO;

*  COCTaBJIATH IJIaH PEILLIECHUs 3aa4H;

*  BBIJEJATH ATAMbI PEIICHUS 3aa4H;

*  HHTEpIPETUPOBATH BBIYUCIUTEIbHBIE PE3YJbTAaThl B 3ajJade, MCCIEI0BATh MOIYyYEHHOE
pelIeHue 3aa9H;

*  3HaTh Pa3IU4YUE CKOpocTed OOBEKTa B CTOSYEH BOJE, MPOTUB TEUCHHS U MO TEUCHHUIO
peKu;

*  pemarh 33Ja4M Ha HAXOXK/ICHHE YaCTH YKCJIa U YHUCIIA 110 €r0 YacTH;

*  pemarh 3a/ladyu pa3HBIX TUTOB (Ha padOTy, HA MOKYIKH, HA JBHUKEHHUE), CBSI3BIBAIOIINX
TPU BEJIUYHUHBIL, BBIACIATH 3TU BEIMYMHBI U OTHOIICHUS MEX1y HUMU;

*  HaxOAWTh MPOILEHT OT YHWCIA, YUCJIO IO MPOIEHTY OT HETrOo, HaXOIUTh MPOICHTHOE
OTHOILIEHHUE JIBYX YHCEJ, HaXOJUTh MPOIEHTHOE CHM)XEHUE WM MPOLIEHTHOE MOBBILIECHUE
BEJIMYUHEI,

*  pemaTh HECIOXHBIE IOTUUECKHE 337]a4l METOJIOM PACCYKICHHUII.

B moBcenHeBHOM KU3HU U IPU U3YUYEHUU APYTHX MPEAMETOB:

*  BBIJBUTaTh TUIIOTE3bl O BO3MOKHBIX MPEIEIbHBIX 3HAUCHHUSIX UCKOMBIX BEJTMYUH B 3a/1aue
(menmaTh MPUKUIKY)

Harnsguaas reomerpus

I'eomerpuueckue Guryps



e OmnepupoBarh Ha 06a30BOM ypOBHE MOHATHAMH: (UTYpa,TOYKA, OTPE30K, MpsMas, Jyd,
JIOMaHasi, yroji, MHOTOYr'OJIbHUK, TPEYTOJbHUK U YETBIPEXYTOJIbHUK, IPSIMOYTOJIbHUK M KBAJIparT,
OKPYXHOCTh M KpYT, MPSMOYTOJBHBIA Tapaienenunen, Kyo, map. M3o0paxars uzydaeMble
Gburypbl OT pyKd U C IOMOILBIO TUHEHKU U LIUPKYIISL.

B noBceHEBHOM KU3HU U ITPU U3YUYEHHUH JAPYTUX IPEAMETOB:

*  pewaTh NPaKTUYECKUE 337auu C MPUMEHEHUEM MPOCTEUIIINX CBOMCTB (PUTYD.

W3MepeHus 1 BBIYUCICHUS

*  BBINOJHATh U3MEPEHUE JJIMH, PACCTOSIHUM, BEJIMYHUH YIJIOB, C IIOMOIIbIO UMHCTPYMEHTOB
JUISL U3MEPEHUI JUIMH U YTJIOB;

*  BBIYUCIATH IUIOLAAN IPSIMOYTOJIbHUKOB.

B noBceHEBHOM KU3HU U ITPU U3YUYEHHUH JAPYTUX PEAMETOB:

*  BBIYMCIATH pACCTOSIHUS HA MECTHOCTM B CTAaHJAPTHBIX CUTyalUsX, IUJIOLIAIU
MPSMOYTOJIBHUKOB;

*  BBINOJHATH NPOCTEHINIME MOCTPOCHHS U W3MEpPEHUS HAa MECTHOCTH, HEOOXOIUMBbIE B
pEATBHOM KU3HH.

Hcropus matemaTuku

*  ONHUCHIBATh OTAEJBHBIE BBIJIAKOIIMECS PE3YJIbTAThl, MOJYYEHHbIE B XOJE€ pPa3BUTHUSA
MaTE€MaTHUKH KaK HayKH;

*  3HATh IPUMEPHl MATEMATUYECKUX OTKPBITUI U UX aBTOPOB, B CBS3U C OTEYECTBEHHON U
BCEMHUPHON UCTOPUEH.

Y4eHHK MOTYy4YUT BO3MOKHOCTh HAYYUTHCS

B 5-6 kiaccax (s o0ecredeHrs BO3MOXKHOCTH YCIEIIHOTO MPOJOJDKEHUs 00pa3oBaHus Ha
6a30BOM U yriIyOJIEHHOM YPOBHSIX)

DIIeMEHThI TEOPUU MHOKECTB U MAaTEMATUUYECKOM JIOTUKHU

*  OmnepupoBath MOHATHSMHU: MHOXECTBO, XapaKTEPUCTHUKA MHOXECTBA, JJEMEHT
MHO>KECTBA, IIYCTOe, KOHEUHOE U OECKOHEUHOE MHOYKECTBO, MIOAMHOXKECTBO, TPUHAICKHOCTD,

*  ONpeAeNsATh NPUHAAICIKHOCTh JJIEMEHTa MHOXECTBY, OOBEAUHEHUIO U TEPECeYCHHUIO
MHO’KECTB; 3a/1aBaTh MHO>KECTBO C MTOMOUIBIO NIEPEUUCIIECHUS JIEMEHTOB, CJIOBECHOT'O ONKMCAHUS.

B noBcetHEBHOM KU3HU U IIPU U3YUYEHHUH JAPYTUX IPEAMETOB:

*  pacmo3HaBaTh JIOTUYECKH HEKOPPEKTHBIE BHICKA3bIBAHMUS;

*  CTPOWTH LEMOYKH YMO3AKJIFOUEHUN HA OCHOBE UCIIOJIb30BaHUSI IIPABUJI JIOTHUKHU.

Yucna

*  OnepupoBaTh NOHATHUSAMU: HATYpaJIbHOE YMCIIO, MHOKECTBO HATYPAJIbHBIX YMCE, LIEJI0€
YHUCJI0, MHOXKECTBO IEJIBIX YHCeN, OOBIKHOBEHHAS IPO0b, AECITHYHAS IPOOb, CMEIIAHHOE YUCIIO,
PAlMOHAIIBHOE YHUCJIO0, MHOXECTBO PALMOHAJIBHBIX YHUCEJ, N€OMETPUYECKas WHTEPIIpETaALUs
HaTypaJbHBIX, [EJbIX, PAIMOHAIbHBIX;

*  TIOHMMATh U OOBSICHATH CMBICI TTO3UIIMOHHOM 3aMiCH HATypaJIbHOTO YHCIA;

*  BBIIOJHATH BBIYUCIEHUS, B TOM YHCIE C KMCIOJIb30BAaHUEM MPUEMOB PAMOHAIBHBIX
BBIUMCJICHH, 000CHOBBIBATH AITOPUTMBI BHITIOJTHEHUSI IEHCTBUM;

. HCIMOJIb30BaTh MPU3HAKU JE€IUMOCTH Ha 2, 4, 8, 5,3, 6,9, 10, 11, cymmbl 1 mpou3BeAeHUS
YHCEeN MPY BHITIOJTHEHUH BRIYUCIICHUH U PEIICHUH 3aa4, 00OCHOBBIBATh MPU3HAKH JIETUMOCTH;

*  BBIOJHATH OKPYIVIEHUE PAIMOHAIBHBIX YUCET C 3aIaHHON TOYHOCTHIO;

*  YIOPSIOYMBATH YHCIIA, 3aMTMCAHHBIC B BUC OOBIKHOBEHHBIX U IECATUYHBIX TPOOeii;

*  nHaxoauth HOJI u HOK 4mncen u ucnosib30BaTh UX MPH PEIICHUU 33]1a;.

*  ONEPUPOBATH MOHATUEM MOAYJIb YHCIIA, TEOMETPUUECKAsl UHTEPIPETALMS MOTYJIS YUCIIA.

B noBceHEBHOM KU3HU U TTPU U3YYECHHUH JAPYTUX MPEAMETOB:

*  TPUMEHATH MpaBUJIa TPUOIIKEHHBIX BBIYMCICHUN NP PEUICHUHN MPAKTHYECKUX 3a/1a4 U
PEIICHUH 3a7a4 IPYTUX YICOHBIX TPEIMETOB;

*  BBIIOJHATH CPABHEHUE PE3YJbTATOB BBIUMCICHUN MIPU PELIEHUU MPAKTUYECKUX 3a7ay, B
TOM YHUCJIE MPUOTMKEHHBIX BHIYUCIICHUH;

*  COCTaBJSITb YHCIIOBBIE BBIPAKECHUS W OLEHHUBAaTh WX 3HAYEHUA I[PU PELICHUU
MPAKTUYECKHX 3aja4 U 3a7a4 U3 APYTUx y4eOHbIX MPEeIMETOB.

VYpaBHEHHUs U HEPABEHCTBA



*  OmepupoBaTh MOHATUSAMH: PABEHCTBO, YHCIOBOE pPABEHCTBO, YpaBHEHHE, KOPEHb
YPaBHEHMsI, PELIEHNE YPABHEHUS, YUCIOBOE HEPABEHCTBO.

CraTtucTuKa ¥ TeOpHs BEpOSATHOCTEH

*  OmnepupoBaTh MNOHATUSAMH: CTOJOYATbIE M KPYIOBbIE JuarpaMMbl, TaOJIMIbI JaHHBIX,
cpenHee apuMeTHIeCcKoe,

*  U3BJIEKaTh, UH(OPMALMIO, IPEJCTABICHHYIO B Ta0IUIaX, Ha AUarpaMMax;

*  COCTaBJIATH TAOJMIIBI, CTPOUTH JHArpaMMbl HA OCHOBE TaHHBIX.

B noBceHeBHOM )KU3HU U IIPU U3YYCHUU APYTUX IPEIMETOB:

*  W3BJIEKATh, MHTEPIPETUPOBATH M MPEOOpPa30BBHIBATh MH(DOPMAIUIO, MPEICTABICHHYIO B
TaOJIMIAX U HA MarpaMMax, OTpakarollyl0 CBOMCTBA U XapaKTEPUCTUKU PealbHbIX IPOLIECCOB U
SIBJICHUU.

TexcroBble 3a1aun

*  Pemarp mpocTble W CIOXKHBIE 33Ja4YMl Pa3HBIX THUIIOB, a TAKXXe 3aJaud TOBBIIICHHOM
TPYAHOCTH;

*  HUCIOJB30BaTh pa3Hble KpaTKHE 3alMCH KaK MOJEIN TEKCTOB CIIOXKHBIX 3a1ad JUIs
HOCTPOCHMS TIOUCKOBOW CXEMBI U peIlIeHHs 3a/1a4;

*  3HATh W NMPUMEHATH 00a crocoba Mmoucka pemeHus 3a1ad (0T TpeOoBaHMS K YCIOBHIO U
OT yCIIOBUS K TpeOOBaHMIO);

*  MOJEIHMPOBATH PACCYXICHUS MPH IMOMCKE PEIICHHS 3a]1a4 C IIOMOIIBIO rpad)-CXeMBbI;

*  BBLAEJATH 3TAllbl PEIICHUs 3a/1a41 U COIePIKaHUe KaXKIA0ro 3Tana;

*  UHTEpIPETUPOBATh BBIYUCIUTEIbHBIE PE3YJbTaThl B 3a/Jaye, MCCIEAOBATH IOJYYEHHOE
pelLIeHHe 3aj1auu;

*  QHAJIM3MPOBATh BCEBO3MOXKHBIE CUTYAllUH B3aUMHOI'O PAaCIOJIOXKEHHUS JBYX OOBEKTOB U
U3MEHEHHE UX XapaKTEPUCTUK IIPH COBMECTHOM JIBUKEHHH (CKOPOCTb, BPEMs, PACCTOSHUE) IPU
pelIeHny 3aJad Ha JBIKEHHE JBYX OOBEKTOB Kak B OIHOM, TaK M B IMPOTHBOIOJIOKHBIX
HalpaBJICHUsAX;

*  HCCIEJOBaTh BCEBO3MOXKHBIE CUTYallMM INpPHU PELIEHWH 3a7ay Ha JBIKEHHE IO peKe,
paccMmaTpuBaTh pa3Hble CUCTEMBI OTCUETA;

*  pemaTh pa3HOOOpa3HbIE 33/1a4H «HA YaCTH,

*  pewmaTh U 00OCHOBBIBATh CBOE PEILIEHUE 33a/1a4 (BBIACNIATh MAaTEMAaTUYECKYI0 OCHOBY) Ha
HaXO0’KJICHWE YacCTH YKCiIa U YHcia M0 €ro YacTH Ha OCHOBE KOHKPETHOI'O CMbICIIA IpO0H;

*  OCO3HaBaTh W OOBICHATH HWACHTUYHOCTH 3aJad pPa3HBIX THIIOB, CBS3BIBAIOIINX TpPHU
BEJIMYMHBI (Ha paboTy, Ha MOKYNKH, HA JBWKEHME); BBIJACNATh 3TU BEJIWYMHBI U OTHOIIECHUS
MEXIy HHMH, TPUMEHSATh UX TNPH PEHICHWH 3a]a4, KOHCTPYHpPOBAaTh COOCTBEHHBIE 3aJauu
yKa3aHHbBIX TUIIOB.

B noBceiHEBHOI KU3HU U TTPHU U3YYSHHUH APYTUX IPEIMETOB!

*  BBLICTATH NPH PEIICHUH 33/1a4 XapaKTePUCTUKU paccMaTpUBAEMOM B 3a/1ade CUTYaIluH,
OTJIMYHBIC OT PEATBHBIX (T€, OT KOTOPHIX a0CTParupOBAIUCH), KOHCTPYHUPOBATh HOBBIE CUTYAIHH
C Y4€TOM 3THX XapaKTepUCTUK, B YACTHOCTH, IIPU PELICHNH 3a7a4 Ha KOHIIEHTPALUH, YUUTHIBATh
IJIOTHOCTh BEIIECTBA;

*  pemaTh U KOHCTPYMPOBATh 33Jaud HAa OCHOBE PACCMOTPEHHUS pealibHBbIX CHTyalui, B
KOTOPBIX HEe TPeOyeTCsl TOYHBIA BEIYUCIIUTENLHBINA Pe3yIIbTaT;

*  pelmaTh 3a/1a4M Ha JIBUKEHUE 110 pEKe, pacCCMaTpUBasi pa3Hble CUCTEMBI OTCUETA.

Harnsnnas reomerpus

I'eomerpuueckue Guryps

*  l3Biekarh, MHTEPIPETHPOBATH M TPEOOPa30BHIBATE MH(DOPMAIMIO O T€OMETPHUYECKUX
¢durypax, npeacTaBICHHYIO Ha YepTexax;

*  m300paxarh U3y4aeMble (PUTYPHI OT PYKH U C TIOMOIIBIO KOMITBIOTEPHBIX HHCTPYMEHTOB.

W3mepeHus 1 BHIYMCIICHUS

*  BBIIOJHATH U3MEPEHUE JJINH, PACCTOSHUMN, BEIMYUH YIJIOB, C MOMOILBIO HHCTPYMEHTOB
JUIS U3MEPEHUH UIMH U YTJIOB;

*  BBIYMCIATH IUIOMIAAM  TNPSAMOYTOJBHUKOB, KBaJApaToB, OOBEMBI MPSIMOYrOJIbHBIX
napaiesenune10B, KyooB.



B nosceHEBHOM KU3HU U IPU U3YYEHUU APYTUX MIPEAMETOB:

*  BBIYUCIIATH PACCTOSIHUS HA MECTHOCTH B CTAaHAAPTHBIX CUTYalMAX, IJIOLIANHA yYacCTKOB
IPSAMOYTOJIbHOM (pOpMBI, 00BEMBI KOMHAT;

*  BBIIOJHATH NIPOCTEUIINE IOCTPOCHUSI HA MECTHOCTH, HEOOXOIUMBbIE B PEAJIbHOMN JKU3HH;

*  OICHMBATH Pa3MEpPHI pealbHBIX 0OBEKTOB OKPYKAIOLIETO MUPA.

Hcropus maTeMaTuku

*  XapakTepu3oBaTh BKJIAJ BbIJAIOIIMXCS MAaTeMaTHUKOB B Pa3BUTHE MATEMATUKU U MHBIX
Hay4HbIX 00acTei.

BelnnyCKHHK Hay4duTCs

B 7-9 xyaccax (A7 HUCIOJIb30BAHUS B IIOBCEAHEBHOM >KM3HUM M OOecle4eHHs BO3MOXKHOCTU
YCIICITHOTO MPOIOJDKEHUS 00pa30BaHus Ha 6a30BOM YPOBHE)

DNEMEHTBI TEOPUHM MHOXKECTB U MATEMATHYECKOM JIOTUKH

*  OmnepupoBars Ha 0a30BOM YpPOBHE TOHSATHSIMU: MHOXECTBO, 3JEMEHT MHOXKECTBa,
IIOIMHO>KECTBO, IPUHAJIEKHOCTD;

*  3aJaBaThb MHOXECTBA I1EPEUUCICHUEM UX IJIEMEHTOB;

*  HaxOJWTb IlepeceyeHue, 00beJUHEHNE, TOIMHOKECTBO B IPOCTEHILINX CUTYaLUsX;

*  omepupoBaTh Ha 0a30BOM YpPOBHE MOHATHSIMM: OIPEICICHHE, AaKCHOMa, TEopeMa,
JI0Ka3aTeNbCTBO;

*  IPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI AJIsl OATBEPKAECHUS CBOUX BbICKa3bIBAaHUM.

B noBceiHEBHOM KU3HU U IIPU U3YYEHUH IPYTHX IIPEIMETOB:

*  HUCHOJB30BaTh TIpaHUuecKoe IMPEACTAaBICHUE MHOMECTB JUISI ONHMCAHMSI pPEabHBIX
IPOLIECCOB U SIBJICHUH, IPH PEILICHUH 3aJa4 APYIUX y4eOHBIX IPEIMETOB.

Yucna

*  OmnepupoBath Ha 0a30BOM YpOBHE IOHATHSAMM: HATypalbHOE YHUCIIO, LEJI0€ YHUCIIO,
OOBIKHOBEHHAst JIpoOb, JecsATHYHAs ApoOb, CMEHIaHHas JpoOb, palMOHAIBFHOE YHCIIO,
aprudMeTHUECKUI KBaIpaTHbIM KOPEHb;

*  HCIOJb30BaTh CBOWCTBA YMCEN U NpaBUia JSHCTBUI NPU BHIIIOJIHEHNN BBIUNCIICHUN;

. WCIIOIB30BaTh MPU3HAKU JeIUMOCTH Ha 2, 5, 3, 9, 10 npu BHIMOTHEHUN BBIYUCICHUN U
PEILIEHNN HECIIOKHBIX 3a/1a4;

*  BBINOJHATH OKPYIVIEHUE PALIMOHAIBHBIX YHCEN B COOTBETCTBUM C IIPABUIIAMU;

*  OLICHMBATh 3HAYEHUE KBAJAPATHOIO KOPHS U3 MOJOKUTEIBHOTO 1IEJIOT0 YNCIIa;

*  pacro3HaBaTh PAllMOHAIbHBIE U UPPALMOHAIBHBIE YMCIIA;

*  CpaBHHMBAaTh YHCIIA.

B noBcenHeBHOM KU3HU U NIPU U3YYEHUH JIPYTHX PEIMETOB:

*  OLIGHMBATH PE3YJbTAThl BEIUNCICHUN IIPU PEIICHUN IPAKTUYECKUX 3a]a4;

*  BBINOJHATH CPABHEHUE YUCEJ B PEANIbHBIX CUTYaIUsX;

*  COCTaBJIATh YHUCIIOBBIE BBIPDAKEHUS NPU PELICHUM IPAKTUYECKMX 3ajad M 3ahad W3
JIPYTUX y4eOHBIX MPEIMETOB.

ToxnecTBeHHbIe TPeoOpa3zoBaHus

*  BpINOAHATH HecHOXHBIE TpeoOpa3oBaHMsl Ui BBIUMCICHUS 3HAYEHUH YHCIOBBIX
BBIPQXEHUM, COJEp)KallMX CTENEHH C HaTypajJbHbIM II0Ka3aTeleM, CTEINEHH C ILEJIbIM
OTpULIATENIbHBIM IT0Ka3aTeseM;

*  BBINOJHATH HECJOXHBIE MpPeoOpa3oBaHUs MLEJIBbIX BBIPAKEHUI: PAaCKpPBIBaTh CKOOKH,
MPUBOJUTH MOAOOHBIE ClIaraeMble;

*  HCIONB30BaTh (POPMYJBl COKpAIIEHHOTO YMHOXKEHHUs (KBaJpaT CyMMBbI, KBajpar
Pa3HOCTH, Pa3HOCTH KBAIPATOB) VISl YIIPOIICHUS BEIYMCICHUNM 3HAYCHHU I BBIPAKEHUH;

*  BBINOJHATH HECIOKHBIE MPe0oOpa30BaHus IPOOHO-TMHEHHBIX BBIPAKEHUH U BhIpaKEHUI
C KBaJPaTHBIMU KOPHSIMHU.

B nosceHeBHOM KU3HU U NIPU U3YYEHUU APYTUX MIPEAMETOB:

*  IIOHMMATb CMBICJ 3aIIMCH YUCJIA B CTAHAAPTHOM BH/IE;

*  omepupoBaTh Ha 0A30BOM yPOBHE MOHATHEM «CTaHAAPTHAs 3aIHCh YHCIIaY.

YpaBHEHUSs 1 HEPABEHCTBA



*  OmnepupoBare Ha 0a30BOM YypOBHE IOHATHSAMHU: PABEHCTBO, YHCIOBOE paBEHCTBO,
ypaBHEHHE, KOPEHb YPaBHEHHs, PEIEHUE YpaBHEHMsI, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO,
pelleHNEe HEPABEHCTBA;

*  TIPOBEPSTH CNPABEIJIMBOCTh YHUCIOBBIX PABEHCTB U HEPABEHCTB;

*  peluaTh JMHEHHbIE HEPABEHCTBA U HECIIOXKHBIE HEPABEHCTBA, CBOJSIINECS K JIMHEHHBIM;

*  pelaTh CUCTEMbI HECIOKHBIX JIMHEWHBIX ypaBHEHUN, HEPABEHCTB;

*  IPOBEPSTH, ABJIAETCSA JIU JaHHOE YUCIIO PEILICHUEM YpaBHEHUS (HEPaBEHCTBA);

*  pewaTh KBaJpaTHbIC YpaBHEHUS 110 POpMYyJie KOpHEH KBaIpaTHOTO yPaBHEHUS;

*  M300paxarh PELICHUsI HEPABEHCTB U UX CHCTEM Ha YHCIOBOU MPSIMOA.

B noBceHeBHOM KU3HU U NIPU U3YYEHUH JIPYTUX MPEIMETOB:

*  COCTaBIATh U pELIaTh JIMHEWHbIE ypaBHEHHUS NpPHU PELIEHUM 3a/ay, BO3ZHUKAIOLIUX B
IPYTUX y4eOHBIX NMpeAMETax.

OyHKIUU

*  Haxoauth 3HaueHue yHKIMH 110 33JAHHOMY 3HAUEHUIO apTyMEHTa;

*  HaxOJWTh 3HAYCHHWE apryMEeHTa IO 33JaHHOMY 3HAYCHUIO (YHKIMHA B HECIOXXHBIX
CUTYaIUsX;

*  ONpeAenATh MOJOXKEHUE TOYKM N0 €€ KOoOpAuHATaM, KOOpPAMHATHI TOYKM IO €€
MOJIO’KEHUIO HAa KOOPAMHATHOM IIIOCKOCTH;

* 1o TpaguKy HAaXOAWTH OOJACTH OINpPENENICHUSl, MHOKECTBO 3HAYCHHH, HYIH (DYHKIUH,
MPOMEXKYTKH 3HAKOIOCTOSIHCTBA, MPOMEXYTKHM BO3pacTaHus W yObIBaHMS, HauOojbllIee U
HauMEHbIIIee 3HAYEHUS PYHKIINH;

*  CTpOUTH rpaduK JMHEWHON QYHKINH;

*  TPOBEPSTH, SIBJISACTCS JHM JAaHHBIA rpaduk rpapukoM 3agaHHOW (YHKUMU (ITMHEHHOMH,
KBaJIpaTHYHOM, 00paTHON MPOMOPIUOHATEHOCTH);

e  omnpeaensATs NpUOIMKEHHBIE 3HAYEHUS KOOPAMHAT TOYKU IIE€PECeYeHHs] TIpapuKoB
byHKIH;

*  omepupoBaTh Ha 0a30BOM YpOBHE MOHATUSAMH: MOCIIEAOBATENbHOCTh, apH(pMeTniecKas
Iporpeccusi, reOMeTpruIecKasi porpeccus;

*  pemaTh 3aJauyd  Ha TPOrPECCHM, B KOTOPbIX OTBET MOXET ObITh MOJYy4YeH
HETOCPEICTBEHHBIM MOJCYETOM 03 MPUMEHEHUs (POPMYII.

B noBceHEBHOM KU3HU U NIPU U3YYEHUH IPYTHX IIPEIMETOB:

*  UCIOJB30BaTh IpaUKy peajbHBIX MPOIECCOB U 3aBUCUMOCTEN MJIsl ONpEAENeHUs uX
CBOWCTB (HauOoJIbIIME M HAUMEHbIIME 3HAYEHUs, MPOMEXKYTKH BO3pAaCTaHHUs U YObIBaHMUA,
00J1aCTH MOJIOKUTETBHBIX M OTPULIATENIbHBIX 3HAYEHUH U T.11.);

*  HCIOJIB30BaTh CBOMCTBA JIMHEHHON (PyHKIMM U ee rpadyK NPy pelIeHUH 3a/1a4 U3 APYrux
y4€OHBIX IPEIMETOB.

CraTucTuka 1 TeOpHsl BEPOSITHOCTEN

*  Hmerp mpeacraBieHHEe O CTaTUCTHUECKUX XapaKTEPUCTUKAX, BEPOATHOCTH CIIy4allHOTO
COOBITHS, KOMOMHATOPHBIX 3ajayax;

*  pewarh mpocTeillne KOMOMHATOPHBIE 33/Ja4d METOJIOM MIPSIMOIO M OPraHHW30BAHHOTO
nepedopa;

*  TIPEICTaBISATH JaHHBIE B BUJE TaOIHIL, JUarpamMmm, rpa(uKos;

*  YUTaTh UHPOPMALUIO, IPEJICTABICHHYIO B BUI€ TaOJIMIIbI, TMAarpaMMbl, rpaduka;

*  OMpeAeNsiTh OCHOBHBIE CTATUCTHUECKHE XapaKTEPUCTUKH YUCIOBBIX HAOOPOB;

*  OIICHMBATH BEPOSITHOCTb COOBITHS B MPOCTEHUIINX CIyHasiX;

*  UMETh NPEACTABIECHUE O POJIH 3aKOHA OOJBIINX YKCEN B MACCOBBIX SBJICHUSX.

B noBceiHEBHOM )KM3HU U NIPU U3YYEHUH IPYTHX IPEIMETOB:

*  OILIGHMBATh KOJIMYECTBO BO3MOXHBIX BAPUAHTOB METO/I0M Tiepedopa;

*  HMMETh MPEJICTaBICHUE O POJIH MPAKTHYECKH TOCTOBEPHBIX U MAJIOBEPOSATHBIX COOBITHIA;

*  CpaBHMBAaTb OCHOBHBIE CTATUCTHYECKHE XapaKTEPUCTHKH, IOJyYE€HHbIE B IIpoliecce
pelIeHns TPUKIaJHON 3a/1a4M, U3YUEHUS PEAIBHOTO SIBIICHHUS;

*  OLICHUBATh BEPOSITHOCTH PEAbHBIX COOBITHI U SBICHUI B HECTOKHBIX CUTYaIUsIX.

TekcToBble 3a1aun



* Pemarp HeclOXHbBIE CIOKETHBIE 3aJlauyd pasHBIX THUIIOB Ha Bce apu(pMETHYECKHE
JIEHCTBHS,

*  CTpPOUTH MOJEIb YCIOBHS 3a7audl (B BUJE TaOIMIbI, CXEMBbI, PUCYHKA WJIM YPAaBHEHHS), B
KOTOpOM JaHbl 3HAYEHHS JIBYX M3 TPEX B3aMMOCBSA3AHHBIX BEIUYMH, C IIEJIbIO MMOMCKA PEIICHUS
3a]1a4u;

*  OCYIIECTBISTH CHOCOO MOWCKA PEHIeHMs 3a]aul, B KOTOPOM PAaCCyXJIEHUE CTPOUTCS OT
yCIIOBHA K TPEOOBAaHUIO MM OT TPpeOOBaHUSA K YCIOBHUIO;

*  COCTaBJIAThH IUIaH PEUICHUS 33/1a4u;

*  BBLACTATH ITAlbl pEIICHU 3a/1a4H;

*  UHTEpIPETUPOBATh BBIYUCIUTEIbHBIC PE3yJIbTaThl B 3ajaye, HCCIEAOBATH MOIYYEHHOE
pelIeHne 3a1a4u;

*  3HaTh pa3IU4yUe CKOopocTed Oo0BbEKTa B CTOSYEH BOJE, MPOTUB TEUCHUS U MO TEYCHUIO
peKu;

*  pemaTh 33J1a4u Ha HaXOXKJCHHE YacTH YHCIIa ¥ YKCJIa [0 ero YacTH,

*  pemaTh 33Ja4YM Pa3HBIX THIOB (Ha paboTy, HAa MOKYIKH, HA JBIKEHHE), CBSI3BIBAIOIINX
TPH BEIUYUHBI, BBIICISTH 3TH BEJIMYUHBI U OTHOILICHUS MEX1y HUMU;

*  HaxOJWThb MPOIEHT OT YHUCIIA, YMCJIO 1O MPOLEHTY OT HEero, HaXOAWTh MPOIEHTHOE
CHU)KEHHE WJIH MPOLIEHTHOE MOBBIIICHUE BEIMYMHBL;

*  pemaTh HECJIOXKHBIEC JOTMYECKHE 33]a4i METOJIOM PacCyKICHHM.

B noBceiHeBHOM XKM3HU U MIPU U3YYCHHUH IPYTHX IPEIMETOB:

*  BBABHTaTh THIOTE3bI O BOBMOXKHBIX MPEIEITbHBIX 3HAYEHUSIX NCKOMBIX B 3371a4€ BETMINH
(enatb NPUKUIKY).

I'eomerpuueckue Guryps

*  OmnepupoBarb Ha 6a30BOM ypOBHE MOHSATUSAMU T€OMETPUUYECKUX (pUryp;

*  M3BJIEKATh MH(OPMAIUIO O TEOMETPUUYECKHUX (HUTypax, MPEACTABICHHYIO HA YepTeXax B
SIBHOM BHJIE;

*  TNPHUMEHATH JUIS PEICHUs 3a/lauy reoMeTpudeckre (akThl, €CIU YCIOBUS UX MPUMEHEHHUs
3a/laHbl B IBHOU (hopMe;

*  pemaTh 3aJaud Ha HaXOXJEHHE TEeOMETPHUUECKUMX BEIMYUH 10 oOpa3laM WiIx
ITOPUTMaM.

B noBceHEeBHOI KU3HU U IPU U3YYEHUHU APYTHX MPEIMETOB:

*  HCIIONB30BaTh CBOMCTBA TEOMETPUYECKHX (GUTYp Ui pemIeHHWs THIIOBBIX 3a/ad,
BO3HHKAIOIIMX B CUTYAIMSX MOBCEAHEBHOM XKU3HH, 3a1ay MPAKTUUYECKOTO COJIEPKAHMUS.

OTtHomeHus

*  OmnepupoBare Ha 0a30BOM YpOBHE MOHATHSAMH: PAaBEHCTBO (UTYp, paBHbIE (UIYpHI,
PaBEHCTBO TPEYTOJBHUKOB, IMAPAJUICTHHOCTh NPSMBIX, NEPHEHANKYISAPHOCTh TPSMBIX, YTIIBI
MEXy IPSAMBIMHU, TIEPIICHIUKYIISAP, HAKIIOHHAS, TIPOEKIIUS.

B noBceiHEBHOI JKU3HU U TTPHU U3YYSHHUH JAPYTUX PEIMETOB!

*  HCIONB30BaTh OTHOUICHUS JUIS pEIIeHUs] MPOCTEUIINX 3a/]ayu, BO3HUKAIOIIUX B peabHON
KHU3HH.

W3mepeHus 1 BHIYMCIICHUS

*  BrImonHATE M3MEpEHUE UIHH, PACCTOSHHA, BEIMYNWH YTIIOB, C MIOMOIIBI0O HHCTPYMEHTOB
JUIS U3MEPEHUH UIMH U YTJIOB;

*  NpUMEHATH (OpMynBl TEpUMETpa, IUIomanad W 00bEMa, TUIOMAAN TOBEPXHOCTH
OTJENIbHBIX MHOTOTPAHHUKOB IPH BBIUMCIIEHUSX, KOT/1a BCE JTaHHBIE UMEIOTCS B YCIIOBHH;

*  mpuMeHATh TeopeMmy Iludaropa, 0a30BbIe TPUTOHOMETPHYECKHE COOTHOIICHUS JUIS
BBIYUCIICHUS [UIMH, PACCTOSIHUM, TITIOMIAIel B MPOCTEHIINX CITydasx.

B noBceiHEBHOI JKU3HU M TTPHU U3YYSHHUH JAPYTUX PEIMETOB!

*  BBIYMCIATH pPACCTOSHUS HA MECTHOCTH B CTAaHIAPTHBIX CHUTyalUsX, IUIOIIAAH B
MPOCTEHIINX CITydasiK, IPUMEHSITh GOPMYJIIbl B TPOCTEHIINX CUTYAIUSIX B MOBCEAHEBHOMN )KU3HHU.

I'eomeTprueckue nocTpoeHUs

*  HM3oOpaxaTh TUNOBBIC IUIOCKHE (PUTYPHI W (UTYpBl B TMPOCTPAHCTBE OT PYKH U C
MOMOIILIBI0 HHCTPYMEHTOB.



B nosce1HEBHOM KU3HU U IPU U3YYEHUU JPYTUX NIPEIMETOB:

*  BBIIOJHATH NIPOCTEHIINE IOCTPOCHUSI HA MECTHOCTH, HEOOXOIUMBIE B pEAIbHON KU3HH.

I'eomerpuueckue mpeodbpa3zoBaHus

*  Crpouts Gpurypy, CAMMETPUUYHYIO JaHHOU (UT'ype OTHOCUTEIBHO OCH M TOUKH.

B nosceHEBHOM KU3HU U IPU U3YYEHUU APYTUX PEAMETOB:

*  pacro3HaBaThb JBHKEHUE OOBEKTOB B OKPY)KAIOLIEM MUDE;

*  pacmo3HaBaThb CHMMETPHYHBIEC (PUTYPHI B OKPY>KAIOILIEM MUDE.

BekTopsl 1 KOOPAMHATEI HA IIOCKOCTH

*  OmnepupoBars Ha 6a30BOM YpPOBHE MOHSATHSIMH BEKTOpP, CYMMa BEKTOPOB, IPOU3BEICHHE
BEKTOPA HA YHUCJI0, KOOPAMHATHI Ha INIOCKOCTH;

. OTIPEACIATh MPUOIMKEHHO KOOPIUHATHI TOYKH O €€ M300paKCHHUIO Ha KOOPJIUHATHON
IJIOCKOCTH.

B nosceHeBHOM KU3HU U IPU U3YYEHUU APYTHUX IIPEAMETOB:

*  HCIOJb30BaThb BEKTOPBI AJIS PELICHMs MPOCTEHIIMX 3aJad HAa ONpPEACICHHE CKOPOCTH
OTHOCHUTEIIBHOTO JIBUYKEHUS.

Hcropus maTeMaTuku

*  OnwuceiBaTh OTIENbHBIC BBIJAIOLIUECS PE3YNbTAThl, IOJYYEHHbIE B XOJ€ Pa3BUTHUSA
MaTEMaTUKHU KaK HayKH;

*  3HATh IPUMEPHI MATEMAaTUYECKUX OTKPBITMA M UX aBTOPOB, B CBSI3M C OTEYECTBEHHON U
BCEMUPHOU UCTOPUE;

*  IIOHHMMATh POJIb MATEMATHUKU B pa3BuTuu Poccuu.

MeTtopl MaTeMaTUKH

* BpiOuparh nNOAXOAAIMIMNA H3YYEHHBIH METOJ JJIs PEIIEHUH H3YYEHHBIX THUIIOB
MaTeMaTUYECKUX 3a7ay;

* IlpuBoauTe mnpuMepbl  MaTEMaTUYECKMX  3aKOHOMEPHOCTEM B OKpYKaroLIeH
JIEHCTBUTEIILHOCTHU U MIPOU3BEACHUAX UCKYCCTBA.

BbINyCKHMK TIOJTyYUT BO3MOYKHOCTb HAyUUThCS

B 7-9 knaccax ans o0OecredyeHHs BO3MOXXHOCTH YCHEIIHOTO MPOAOJIKEHUs o0pa3oBaHHsS Ha
6a30BOM U yriIyOJIEHHOM YPOBHSX

DeMEeHTHI TEOPUH MHOXKECTB U MAaTEMATUYECKOM JIOTUKU

*  Onepuposarb NOHATUSAMHU:  ONpEIEICHUE, TEOpeMa, aKCUOMa, MHOXECTBO,
XapaKTEepUCTUKU MHOXKECTBA, JJEMEHT MHOXECTBA, IIyCTO€, KOHEYHOE U OECKOHEYHOe
MHOX€ECTBO, IIOJAMHOKECTBO, IPUHAIUIEKHOCTD, BKIIFOYEHUE, PABEHCTBO MHOXKECTB;

*  u300paxaTh MHOXKECTBA M OTHOIIICHHE MHOXKECTB C MTOMOIIBIO KPYroB Diiiepa;

*  OOpeAensaTh NPUHAAICKHOCTh 3JEMEHTa MHOXECTBY, OOBEAMHEHHUIO U IEPECEUCHMIO
MHOXECTB;

*  33aBaThb MHOKECTBO C [TIOMOILBIO IIEPEUHUCIICHUS DJIEMEHTOB, CIIOBECHOIO OIIUCAHUS;

*  ONEpPUPOBATH MOHATHSAMH: BBICKa3bIBAHWE, HCTHUHHOCTb M JIOKHOCTh BBICKa3bIBaHUS,
OTpULIAHME BBICKA3bIBaHWM, ONEpallMM HAJ BBICKA3bIBAHWSIMM: M, WU, HE, YCIOBHBIE
BbICKA3bIBaHUS (MMILJTUKALIUN);

*  CTPOMTbH BBICKA3bIBAHUS, OTPULIAHMSI BBICKA3bIBAHUH.

B noBceHeBHOM KWU3HU U IPU U3YYEHUU APYTHX MIPEAMETOB:

*  CTPOWTH LICTIOYKH YMO3AKIOYEHUN HA OCHOBE HUCIIOIb30BAHUS IIPABUII JIOTUKH;

*  HUCIOJB30BaTh MHOXKECTBA, ONEPALMU C MHOXECTBAMH, UX rpapuuecKkoe Mpe/ICTaBIeHHE
JUISL OIMCAaHMsI pEAJIbHBIX ITPOLIECCOB U SBJICHUM.

Yucna

*  OnepupoBaTb NOHATHUAMU: MHOYKECTBO HATYPAJIbHBIX UUCEN, MHOXKECTBO ILIEIBIX YHUCEII,
MHOXECTBO PAllMOHAIBHBIX YHCEJNl, UPPALMOHAIBHOE YNCIIO0, KBAJAPATHBIA KOPEHb, MHOKECTBO
JNEHCTBUTENBHBIX  YHCEN, TE€OMETpUYECKass  HHTEpHpeTanusi  HaTypajlbHBIX,  LENbIX,
palMOHAaIbHBIX, JCHCTBUTEIbHBIX YHCEN,

*  TOHHMMAThH M OOBSACHITH CMBICI O3UIIMOHHOM 3alMCH HATypabHOTO YHCIIA;

*  BBINOJHATH BBIYMCICHHS, B TOM YHUCIE C HMCIOJIb30BAHHMEM IPUEMOB PalMOHAIBHBIX
BBIYHCIICHUI;



*  BBINOJHATH OKPYIVIEHUE PALIMOHAIBHBIX YUCEII C 33JaHHON TOYHOCTBIO;

*  CpaBHMBATh PAllMOHAJIbHBIC M UPPALMOHAIBHBIC YNCIIA;

*  MPEACTaBIIATH PAMOHAIBHOE YHCIIO B BUJIE ACCATHUHON APOOH

*  YNOpPSIOYMBATh YHUCIIA, 3AIIMCAHHBIC B BUJIE OOBIKHOBEHHOW U IECATUYHOM 1po0OH;

*  nHaxoauth HOJI u HOK wmncen 1 ucrnonb30BaTh UX NP PELICHUN 3a/1a4.

B noBcenHEBHOM XKU3HU U IIPU U3YYEHUH IPYTHX IIPEIMETOB:

*  NPHUMEHATH MPaBHUJIA TPUOIMKEHHBIX BBIYUCICHUN MPH PEIICHUU MPAKTUYECKHUX 3a]a4 U
pELICHUH 3aJiay IPYTUX y4eOHbIX [TPEIMETOB;

*  BBINOJHATH CPAaBHEHUE PE3YJILTATOB BHIYMCICHUMN NPU PELIEHUH IIPAKTUYECKUX 3374, B
TOM 4McJiIe MPUOIMKEHHBIX BBIYMCICHUI;

*  COCTaBJIATh U OLICHMBATH YMCIIOBBIE BBIPRKEHUS IPHU PELICHUU NPAKTUYECKUX 3a7ad U
3ajja4y U3 IPYrux y4eOHBIX IIPEIMETOB;

*  3alUChIBaThb U OKPYIJIATH YUCIIOBBIE 3HAUEHUS PEAbHBIX BEIMYMH C UCIOJIb30BAaHUEM
pa3HbIX CUCTEM U3MEPEHUS.

ToxnecTBeHHBIE TPe0Opa3oBaHUs

*  OnepupoBaTb NOHATHSAMHU CTEIIEHU C HATYpaJIbHBIM I10KA3aTENIEM, CTENEHU C LEJIBIM
OTpULATENIbHBIM [10Ka3aTeJeM;

*  BBIIOJHATH IpeoOpa30BaHUs LENbIX BbIPAXKEHUI: JeMCTBUSA C OTHOWIEHAMH (CIIOKEHHE,
BbIUWTAaHUE, YMHOKEHUE), JEHUCTBUS C MHOTOWIEHAMH (CI0KEHUE, BHIYUTAHNUE, YMHOXKEHNUE);

*  BBIIOJHATH Pa3JIOKEHHUE MHOTOWIEHOB Ha MHOXMTEIM OJHUM M3 CIIOCOOOB: BBIHECEHHE
3a CKOOKY, IpyNIMPOBKA, UCTIONB30BaHUE (POPMYJT COKpPAIIEHHOTO YMHOXKCHHS,

*  BBLIEJATH KBAaJpaT CyMMBbI U Pa3HOCTH OJHOYIEHOB;

*  pacKJIaJbIBaTh HA MHOYKUTENIN KBaJIpaTHbIA TPEXUWIEH;

*  BBIIOJHATH MpeoOpa3oBaHUsl  BBIPAKEHHUH, coJaep)KallMX CTEHeHH C  LeNbIMU
OTPULATENIbHBIMM  [1OKA3aTeIsiIMU, [EPEeXOJUTh OT 3allUCd B BUJE CTENEHU C IEJIbIM
OTpHIIATEJIbHBIM MTOKa3aTeleM K 3allUCH B BUJIE JpoOu;

*  BBINOJHATH IpeoOpa3oBaHus IPOOHO-pAIIMOHAIBHBIX BBIPAXEHUIN: COKpalleHne Apooeii,
npuBeleHNuEe anredpanyeckux Jpobeil K o0IieMy 3HaMEHaTeNlo, CI0XKEHHE, YMHOXKEHUeE,
JeneHue anredpanyeckux ApoOeii, Bo3BeaeHne anredpandeckoil 1podu B HATYpalbHYIO U LIETYIO
OTPULIATENIbHYIO CTETIEHb;

*  BBINOJHATH IpeoOpa30BaHuUs BEIpAKEHHM, COJEPKALINX KBaIPAaTHbIE KOPHU;

*  BBIIEIATH KBaJApaT CyMMbl WJIM PA3HOCTH JBYWIEHAa B BBIPAXKEHHSX, COAEpKAIIUX
KBaJIpaTHbIE KOPHU;

*  BBINOJHATH NpeoOpa30oBaHMsl BBIPAKEHUH, COAEPKAIINUX MOTYJIb.

B noBcenHEBHOM KU3HU U NIPU U3YYEHUH IPYTHX IIPEIMETOB:

*  BBINOJHATH NpPeoOpa3oBaHUs W JEHCTBUS C 4YMCIAMU, 3allUCAaHHBIMU B CTaHJApPTHOM
BU/IE;

*  BBINOJHATH NpeoOpa3zoBaHUs alredpandeckux BBIPAKEHUN MPH PEUIeHUH 33]ad APYTUX
y4eOHBIX IPEAMETOB.

VYpaBHEHHsI U HEPABEHCTBA

*  OnepupoBaTh MNOHATHSAMM: YPAaBHEHHME, HEPABEHCTBO, KOPEHb YPAaBHEHMS, pEIICHUE
HEPAaBEHCTBA, PAaBHOCHWJIbHbIE ypaBHEHUS, OOJAcTh OMpeJesieHus ypaBHEHHs (HEpaBEHCTBa,
CUCTEMBI YpaBHEHUI WJIN HEPABEHCTB);

*  pewaTh JMHEHHbIE ypaBHEHUS M YPAaBHEHMsS, CBOAMMBIC K JIMHEHHBIM C IOMOIIbIO
TOKJECTBEHHBIX MTPe0Opa30BaHuUi;

*  pewmaTh KBaJpaTHbIE YPaBHEHMs] M YpPaBHEHMsI, CBOAUMbIE K KBaJpPaTHBIM C MOMOIIbIO
TOKJECTBEHHBIX MTPe0Opa30oBaHui;

*  pewarh IpOOHO-THUHEIHbIE YpaBHEHMUS;

*  pelaTh NPOCTEHIINE UPPALUOHAIBHBIE YPAaBHEHUS BUJA , ;

*  pelmaTbh ypaBHCHMS BUAA ;

*  pemaTh ypaBHEHHs CIIOCOOOM pa3iioKeHUs: Ha MHOXKHUTEIH U 3aMEHBI TIEPEMEHHOI;

*  HCIOJB30BaThb METOJ HMHTEPBAJIOB JUIsl PEIIEHUS LEIblX M JPOOHO-PAllMOHAIBHBIX
HEPABEHCTB;



*  pelaTh JMHEHHbIE yPaBHEHUS U HEPABEHCTBA C lTapaMeTpaMy;

*  pelaTh HECIOKHBIE KBaJpAaTHBIC YPABHEHUS C IAPAMETPOM;

*  pelaTh HECJIOXKHBIE CUCTEMBI IMHEWHBIX YPABHEHUH C IapaMeTpaMu;

*  pelaTh HECJIOYKHBIE YPABHEHHUS B LIEJIBIX YUCIIAX.

B noBceiHEBHOM KM3HU U NIPU U3YYEHUH JIPYTHX IIPEIMETOB:

*  COCTaBIATh W pEIIaTh JMHEHHBIE W KBaJpaTHbIC YPAaBHEHUS, YPaBHEHHsA, K HHUM
CBOJAILMECS, CHCTEMbl JIMHEWHBIX YpaBHEHUM, HEPAaBEHCTB IIPU PEUICHUM 3aJad APYTrux
y4eOHBIX IIPEMETOB;

*  BBINOJHATH OLICHKY MPaBAONOA00HS Pe3yIbTaTOB, MOJy4aeMbIX IPU PELIICHUH JIMHEHHBIX
Y KBAJPAaTHBIX YPABHEHUU U CUCTEM JIMHCHHBIX YPABHEHHMM U HEPABEHCTB IIPU PEUICHUM 3a1ad
JpYrux y4eOHBIX MPEAMETOB;

*  BbIOMpaThb COOTBETCTBYIOILME YPAaBHEHUS, HEPABEHCTBA MJIM MX CHUCTEMbI JUIA
COCTABJICHUS MATEMATUYECKON MOJIEIIN 3aIaHHON PEAIBHON CUTYallMU WIK IIPUKIIAHOM 3a1a4H;

*  YMETb HHTEPIPETUPOBATH IOJIYYEHHBIM IPU PELICHUU YpPAaBHEHUS, HEPABEHCTBA WIIU
CUCTEMBI pe3yJIbTaT B KOHTEKCTE 3aJaHHON PeabHOM CUTYallUy WM NIPUKIAIHON 3a/1auu.

OyHKIUU

*  OmepupoBarh MOHATHAMH: (PYHKIIMOHAIBHAS 3aBUCUMOCTb, (PYHKIUS, TpaduK QYHKITUH,
crnocoObl 3agaHus (YyHKIMM, apryMeHT M 3HaueHue (QYHKLUUHU, O0JacTb ONpeAeieHUs U
MHOXECTBO 3HA4YeHUH (QYHKUMH, HYIM (YHKIHH, POMEKYTKH 3HAKOIOCTOSHCTBA,
MOHOTOHHOCTb (DYHKIMH, Y4ETHOCTH/HEUETHOCTD (PYHKIINH;

*  CTpOUTH rpapuku JTUHEHHOW, KBagpaTHIHOW (DYHKIHIA, 00paTHON MPONOPIIMOHATIEHOCTH,
dbyHkMYM BUAA: , ,,

*  Ha mpuUMepe KBaJpaTHIHOW (DYHKIIMH, UCTIONB30BaTh MpeodpazoBaHus rpaduka GyHKIHNA
y=f(x) 17151 mocTpoeHus rpaduKoB GYHKIHUH ;

*  COCTaBJIATh YPAaBHEHMsI MPSIMOW IO 3aJJaHHBIM YCJIOBMSIM: IPOXOJALIEH yepe3 ABE TOUKHU
C 3aJaHHBIMU KOOpAMHATaMHU, NPOXOJAIIEH Yepe3 NaHHYI TOYKY M IapajyIeIbHOM JaHHON
IPSAMON;

*  ucclenoBath QyHKUHUIO 10 €€ rpaduKy;

*  HaxXOAWTb MHOXECTBO 3HAUYECHMH, HYJIH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTH
KBaJIpaTUUHON PYyHKIINH;

*  OomepupoBaTb MOHATUSAMH: IOCIEA0BATEIbHOCTh, apudMeTHuecKass Mporpeccus,
reoMeTpHuuecKas Mporpeccusi;

*  permaTh 3a/1a4d Ha apU(PMETUUECKYIO U T€OMETPHUUECKYIO TPOrPECCHIO.

B noBceHEeBHOM )XKM3HU U NTPU U3YYEHHUH IPYTHX IPEIMETOB:

*  WUIIOCTPUPOBATH C MOMOUIbIO I'paduKa peabHYI0 3aBUCHUMOCTb WJIM TPOLECC MO MX
XapaKTepUCTUKAM;

*  HCIIONB30BaTh CBOMCTBAa M rpaduK KBaJApaTUYHON (QYHKIUHU NpH peIIeHHH 3a1ad u3
JIPYTUX y4eOHBIX MTPEIMETOB.

TexcToBble 3agaun

*  Pemarp mpocThle W CIOXHBIE 33Jaud Pa3sHBIX THUIIOB, a TaKXK€ 3aJauyd IMOBBIIIEHHON
TPYAHOCTH;

*  UCIOJB30BaTh pa3HbIe KpaTKHE 3alMCH KaK MOJENN TEKCTOB CIIOXKHBIX 3a1ad JUIs
IIOCTPOEHHUS TOMCKOBOW CXEMBI M PEIIECHNUS 33/1a4;

*  pa3nIuyaTh MOJIENb TEKCTa U MOJEJb PElIeHUs 3a1a4i, KOHCTPYHPOBaTh K OAHON MOJETN
pEIIEHNUs HECJIOKHOM 3aJjaul Pa3Hble MOJIEIM TEKCTA 33/1a4H;

*  3HaTh W NPUMEHATH 00a crocola moucka pemieHus 3a1ad (0T TpeOOBaHUS K YCIOBUIO U
OT YCJIOBUS K TPEOOBAHMIO);

*  MOJEIHMPOBATh PACCYKACHHUS MPHU MOUCKE PEIIeHUs 3a7au C OMOILBIO rpad-CXeMbl;

*  BBLAEJATH 3Tallbl PEIICHUS 33Ja4M U COJIEpKaHNE KaXA0r0 ATara;

*  yMeTb BBIOMpaTh ONTHMAJIBHBIA METOJ PEIICHUS 3aJaud M OCO3HaBaTh BBIOOP METOAA,
paccMaTpuBaTh pa3InYHbIE METObI, HAXOAUTDH Pa3HbIEe PELLEHUS 3a7aul, €CJIU BO3MOKHO;

*  QHAJMU3MPOBATh 3aTPYIHEHUS IIPU PEILICHUU 3a1ad;



*  BBIIOJHATH pa3lW4HbIe NPEoOpa3oBaHMs MPEAJIOKEHHON 3a1aud, KOHCTPYHUPOBATh
HOBBIE 33J1a41 U3 JaHHOMW, B TOM YHCJI€ OOpaTHEIE;

*  HHTEpIPETUPOBATH BBIYHUCIUTEIBHBIE PE3YyJbTAThl B 3a7ade, MCCIEA0BATh IOJIYyYEHHOE
pelleHue 3a1a4u;

*  aHAIM3HPOBATH BCEBO3MOXKHBIC CUTYAI[MH B3aWMHOTO PACIIONIOXEHUS JBYX OOBEKTOB U
U3MEHEHHE UX XapaKTEPUCTUK [P COBMECTHOM JIBUKEHMH (CKOPOCTb, BPEMs, PACCTOSIHUE) IPU
pelIeHNH 3a/a4 Ha JIBUKEHHE JBYX OOBEKTOB KaK B OJHOM, TaK M B IPOTHBOIOJIOMKHBIX
HaIPABJICHUSX;

*  HCCIENOBaThb BCEBO3MOJKHBIE CUTyallUd IIPU PELICHUU 3aJad Ha JBHKEHUE IO peKe,
paccMaTpUBaTh Pa3HbIE CUCTEMBI OTCUETA;

*  pemaTh pa3sHOOOpa3HbIC 3aJaUl «HA YaCTU,

*  pemaTh U 0OOOCHOBBIBaTh CBOE PELICHUE 3a/1a4 (BBLIEIATH MATEMaTUYECKYI0 OCHOBY) Ha
HAXO0X/IEHNE YaCTU YMCiIa U YUCIIa 110 €ro YacTU Ha OCHOBE KOHKPETHOT'O CMbICIIA Apo0H;

*  OCO3HaBaTh U OOBIACHATH WACHTUYHOCTb 3aJad pa3HbIX THIIOB, CBS3BIBAIOLIMX TpPU
BEJIMYMHBI (Ha paboTy, HAa MOKYIKH, HAa JIBUKEHHUE). BBLACIATh TH BEJIMYMHBI U OTHOLUEHUS
MEXJy HUMH, NPUMEHATh UX IpHU pelleHUM 3ajad, KOHCTPYUPOBaTb COOCTBEHHBIE 3a7ay
YKa3aHHBIX TUIIOB;

*  BJAJETh OCHOBHBIMM METOJIaMHU PELIEHUS 3a7a4 Ha CMECH, CIUIaBbl, KOHLICHTPALVH;

*  pewaTh 3aJauyd Ha IPOLEHTHI, B TOM YHUCIE, CIOXHBIE MPOLEHTh ¢ OOOCHOBAHUEM,
UCIIOJIb3Ys pa3Hble COCOOBI;

*  pewarh JOIMYECKHUE 33Ja4d pa3HbIMU crioco0aMu, B TOM 4YHCIE, C ABYyMs OJIOKaMH U C
TpeMs OJIOKaMU JAHHBIX C IOMOILBIO TaOJIMIL;

*  pemaTh 3a/a4M M0 KOMOMHATOPUKE M TEOPHH BEPOSTHOCTEH HAa OCHOBE HCIOJIB30BAHUS
U3Yy4EHHBIX METOIOB U 0OOCHOBBIBATh PEIICHUE;

*  peuiaTh HECJIOXKHBIE 334a41 [10 MATEMAaTUYECKON CTaTUCTHUKE;

*  OBJAJETh OCHOBHBIMM METOJAMU pEIIEHUS CIOKETHBIX 3a1ad: apu(pMeTHUYeCcKuH,
anreOpanyeckuii, mepeGop BapuaHTOB, FTEOMETPUUECKUHN, rpadUUecKuii, IPUMEHITh UX B HOBBIX
10 CPAaBHEHUIO C U3yYEHHBIMU CUTYaLIUSX.

B noBceHEBHOM KU3HU U NIPU U3YYEHUH IPYTHX IIPEIMETOB:

*  BBIJICJATH IIPU PEIICHUM 3aJa4 XapaKTEPUCTUKU PACCMATPUBAEMON B 3a/1a4€ CUTYallUH,
OTJIMYHBIE OT PealbHBIX (T€, OT KOTOPBIX a0CTParupoBaIUCh), KOHCTPYHPOBATh HOBBIE CUTYallUU
C YYETOM ITHX XapaKTePUCTHK, B YACTHOCTH, IIPU PELLICHUH 3a7a4 Ha KOHIIEHTPAIH, YYUTHIBATh
IUIOTHOCTB BELIECTBA;

*  pemaTb M KOHCTPYHPOBATh 3aJa4M HA OCHOBE PACCMOTPEHMS pEalbHBIX CUTYallUi, B
KOTOPBIX HE TpeOyeTCsl TOUHBIM BEIUMCIUTENLHBINA pe3yJbTaT;

*  pewmaTh 3aJa4M Ha JBMXKECHME 10 PEKE, pACCMAaTPHUBasi Pa3HbIE CUCTEMBI OTCUETA.

CraTucThka 1 TeOpUs BEPOATHOCTEN

*  OnepupoBaTh NOHSTHUSAMHU: CTOJOYAThIe M KPYroBbIE JIUArpaMMbl, TaOJIUIBl JaHHbIX,
cpeaHee apudmernueckoe, MearaHa, HauOoJbIlee U HaMMEHbIIIee 3HaYeHUs BBIOOPKH, pazMax
BBIOOPKH, TUCIIEPCUS U CTaH/IaPTHOE OTKJIOHEHHE, CllydaiiHas H3MEHYHUBOCTb;

*  M3BJIEKaTh MH(OpPMAIHIO, TPEICTABICHHYIO B Ta0/IMIaX, Ha JMarpaMmax, rpadukax;

*  COCTaBJIATH TaOJMIIBI, CTPOUTH JUArpaMMbl U TpaMKU Ha OCHOBE JIaHHBIX;

*  OHepupoBaTh MOHATUAMHU: (AKTOPHAT YUCIIA, IEPECTAHOBKH U COYETAHUS, TPEYTOJIbLHUK
ITackams;

*  NPUMEHATH MPABUIIO MPOU3BEICHHS IPU PELICHUH KOMOMHATOPHBIX 3a/1a4;

*  ONEpUpOBaTh TOHATUSAMHU: CIy4alHbBI ONBIT, CIy4allHBI BBIOOp, HCIBITAHUE,
JJIEMEHTApHOE Ccly4ailHoe coObITHe (MCXOJ), KIACCHYECKOEe OIpeesieHHe BEpPOSATHOCTH
CIIy4aifHOTO COOBITHS, OTIEpAIH HAJl CIIy4allHBIMH COOBITUSIMU;

*  MPEnCTaBIIATh HH(POPMAIUIO C TOMOIIBIO KPYroB Dilepa;

*  pemaTh 3aJa4¥ Ha BBIYHCICHHE BEPOSTHOCTH C IOJICYETOM KOJIMYECTBA BAapHAHTOB C
MOMOIIIBI0 KOMOMHATOPUKH.

B noBcenHEBHOM XKU3HU U IIPU U3YYEHUH IPYTHX IIPEIMETOB:



*  W3BJIEKATh, MHTEPIIPETUPOBATh M MPEOOpPa30BBIBATh MH(DOPMAIUIO, MPEICTABICHHYIO B
TabJIMIAX, HA JAMarpamMMmax, rpaukax, OTpakarollyl0 CBOMCTBA M XapaKTEPUCTUKU pealbHbIX
MPOLECCOB U SIBJICHUI;

*  OHpEeAeNsATh CTAaTUCTHUYECKUE XapaKTEepUCTHKH BBIOOPOK MO TalnMuaMm, Auarpammam,
rpadukam, BHIIOIHITH CPAaBHEHHE B 3aBUCUMOCTH OT LIEJIH PELICHUS 3a/1auH;

*  OLICHMBAThH BEPOSITHOCTb PEAIbHBIX COOBITHH U SIBICHUI.

I'eomerpuueckue Gpuryps

*  OnepupoBaTh NOHATHAMU F'€OMETPUUECKUX (DUTYD;

*  W3BJICKATh, MHTEPIPETUPOBATh U MPEOOPa30OBHIBATH MHPOPMALHUIO O T€OMETPHUYECKUX
¢burypax, IpeAcTaBICHHYIO Ha YepTexkax;

*  NPUMEHATH TeoMeTpHuyeckre (HaKThl Ui PELUICHUS 3334, B TOM YHCIIE, IPEIOoIararoInux
HECKOJIBKO 1IaroB PELICHUS;

*  (QopmynupoBaTh B MIPOCTEHUIIHNX CITy4dasiX CBOWCTBA U MPU3HAKH (DUTYD;

*  JI0Ka3bIBaTh FEOMETPUUYECKUE YTBEPIKICHUS;

*  BIQAETh CTaHAAPTHOW Kiaccudukanmedl TIockux ¢Guryp (TpEyrojibHHKOB U
YEThIPEXYTOJbHUKOB).

B noBceHEeBHOM KM3HU U NIPU U3YYEHUH JIPYTUX PEIMETOB:

*  HCIIOJB30BaTh CBOWCTBA I'€OMETPUUYECKUX (UIYp A pelIeHHs 3ahad MPaKTHYECKOro
XapakTepa U 3a/1a4 U3 CMEKHBIX JUCLUILINH.

OTtHoweHus

*  OmepupoBaTh TOHATHSMH: PABEHCTBO (UTyp, paBHble (UTYpBL, PABEHCTBO
TPEYrOJIbHUKOB, NapajuIeIbHOCTh IPSAMBIX, HNEPIEHIUKYJIAPHOCTb MPSAMBIX, YIVIBI MEXIY
OpSIMBIMHU, TEPHNEHAUKYJSAp, HAKIOHHAs, NPOEKUUs, mnogodue ¢uryp, MnomoOHbIE (QUIYpBHI,
0J00HBIE TPEYTOJIbHUKH;

*  OpuUMEHATH Teopemy Pajeca U TeopeMy O NPONOPLUUOHATIBHBIX OTPE3KAX IPU PELICHUU
3az1ay;

*  XapakTepHu30BaTh B3aUMHOE PACIIOJIOKEHHE MTPAMON U OKPYKHOCTH, IBYX OKPYKHOCTEH.

B noBceHeBHOM KU3HU U NIPU U3YYEHUH JIPYTHX PEIMETOB:

*  HCIOJB30BaTh OTHOIIEHUS AJIS PELIEHUS 3a7a4, BOSHUKAIOLUX B PEAIbHOM JKU3HHU.

N3mepenus u BeIYMCIIEHUS

*  OmepupoBaTh NpPEACTABICHUSAMU O JJIUHE, IUIOMIAAM, OO0bEME Kak BETUYMHAMH.
[Tpumensite Teopemy Iludaropa, Gpopmynsl miomanu, o0bEMa IpU PEHIEHUH MHOTOIIATOBBIX
3aja4, B KOTOPbIX HE BCE JaHHbIC MPE/ICTaBJIEHBl IBHO, a TPEOYIOT BBIYUCIECHHUH, ONEpHpOBaTh
0oJsee MUPOKUM KOIMUECTBOM (HOPMYIT JUTHHBI, IJIOUIAAN, 00bEMA, BEIUUCIATh XapaKTEPUCTHKU
KoMOuHamii ¢uryp (OKpy)XKHOCTeH M MHOTOYTOJIbHUKOB) BBIYMCIATH PACCTOSHUS MEXKIY
durypamu, nNpuMeHSTh TPUTOHOMETPUYECKHE (OPMYJbl JJs BBIYMCIECHUN B 0OJ€€ CIIO0KHBIX
CIIy4asiX, IPOBOJUTH BBIUMCIIEHHUSI HA OCHOBE PABHOBEIMKOCTH U PABHOCOCTABIEHHOCTH;

*  IPOBOAMTH MPOCTHIE BHIYUCICHUS Ha 00bEMHBIX TeJax;

*  (QopmynupoBaTh 3a/1a4M Ha BHIYMCIEHUE JUIMH, IUIoIa el 1 00BEMOB U pelaTh UX.

B noBceHeBHOM KU3HU U NTPU U3YYEHUH JIPYTHX MPEIMETOB:

*  IIPOBOAWUTH BBIUYMCIEHMS HA MECTHOCTH;

*  OpUMEHATH (OpPMYNIBI TpPHU BBHIYMCIEHUSX B CMEXKHBIX YUeOHBIX TMpeaMeTax, B
OKpYKarollIeH T1eUCTBUTEIBHOCTH.

['eomeTprueckue nocTpoeHus

*  HMBobOpaxars reomerpuyecke GUrypbl o TEKCTOBOMY U CUMBOJIBHOMY OIUCAHUIO;

*  cBOOOJHO ONEPUPOBATH UEPTEKHBIMU UHCTPYMEHTAMH B HECIIOKHBIX CITydasiX,

*  BBINOJHATh NOCTPOEHUSI TPEYrOJbHUKOB, NMPUMEHSTH OTIEJIBHBIE METOJBl MOCTPOCHUMN
IUPKYJIEM U JIMHEHKOW W MPOBOJIUTHh MPOCTEUIIINE UCCIEIOBAHUS YHCIIA PEIICHUH;

*  M300paxkaTh TUIOBBIE IUIOCKHE (UTYphl U OOBEMHBIE TEla C MOMOIIBIO MPOCTEHIINX
KOMIIBIOTEPHBIX HHCTPYMEHTOB.

B nosceHeBHOM KU3HU U NIPU U3YYEHUU APYTUX IIPEAMETOB:

*  BBIIOJHATH NIPOCTEUIINE IOCTPOCHUS HA MECTHOCTH, HEOOXOIUMBIE B pEaIbHOM KHU3HU;

*  OIICHMBATH Pa3MepPhI peallbHBIX 0OBEKTOB OKPYKAIOLIETO MUPA.



[IpeobpazoBanus

*  OmnepupoBaTh MOHATHEM [BHXKEHUS M IpeoOpa3oBaHus MOAOOMs, BIAAETh NpUEMAMHU
NOCTpOeHHUS (UTYp C KCIOJIB30BAHMEM JIBWKCHUH M MpeoOpa3oBaHMN MOAOOHS, MPUMEHSTH
IIOJIyYECHHBIE 3HAHMSI M OIBIT IIOCTPOEHUM B CMEXKHBIX NPEAMETaX U B PEANBHBIX CUTYaLUsAX
OKpPY’KaroIllero Mupa;

s crpouTh Gurypy, noxoOHYO JaHHOM, IIOJIb30BATHCS CBOMCTBAMU HOJOOMS Ui
000CHOBaHUS CBOMCTB QUTYD;

. MPUMEHATh CBOMCTBA JBW)XCHHUH IJIS MPOBEICHUS MPOCTEHIIMX OOOCHOBAHHMA CBOMCTB
buryp.

B noBcenHEBHOM )KU3HU U IIPU U3YYEHUH IPYTHX IIPEIMETOB:

*  NPUMEHATH CBOWCTBA JBMXKEHUH U IPUMEHSTH OJ00HE I IOCTPOCHUN U BHIYHCIICHUH.

BekTopsl 1 KOOPAMHATEI HA IIIOCKOCTH

*  OmnepupoBaTb NMOHATHSIMHM BEKTOp, CyMMa, pa3HOCTb BEKTOPOB, IIPOU3BEIECHUE BEKTOPA
Ha YHCJIO, Yrojl MEXIy BEKTOpaMH, CKaJSIPHOE IPOU3BEICHHE BEKTOPOB, KOOpAMHATBHI Ha
IUIOCKOCTH, KOOPJIMHATBI BEKTOPA;

*  BBIIOJHATH ACHCTBUS HAJ BEKTOpaMM (CIOXKEHHE, BBIUYMTAHUE, YMHOXXEHHME Ha 4MCIO),
BBIUNCIIATh CKAJIAPHOE IIPOU3BEACHUE, OINPEAETATh B MPOCTEUIIUX CIydasX yroil MexIy
BEKTOPAMH, BBIIOJIHATh PA3JIOKEHUE BEKTOPAa HA COCTABJISIOLIME, NPUMEHSTH I10JTY4YEHHBIE
3HaHUS B (HU3MKE, TOIB30BATHCSH (HOPMYJIOH BBIYMCICHUS PACCTOSHUS MEXKIY TOYKAMH TI0
U3BECTHBIM KOOPJMHATAM, UCIIOJIb30BATh YPABHEHUS (GUTYp JJIs pelIeHus 3a/1ay;

*  IOPUMEHATH BEKTOPbl M KOOPAMHATHI JUISl pEHIEHHs TIeOMETPUYECKHX 3aJad Ha
BBIUNCJICHHUE JUIMH, YIJIOB.

B noBceHEeBHOM KU3HU U NIPU U3YYEHUH JIPYTHX IPEIMETOB:

*  HCIIOJB30BaTh IOHATUS BEKTOPOB M KOOPAMHAT JUId pEUIeHUs 3ahad 1o (Qusmke,
reorpauu U ApyruM y4yeOHbIM IPEeIMETaM.

Hcropus maTeMaTuku

*  XapakTepu3oBaTh BKJIAJ BBIJAIOIIMXCS MAaTEMaTHKOB B Pa3BUTHE MAaTEMATUKU U MHBIX
Hay4yHBIX o0acrei;

*  IIOHMMATh POJIb MAaTEMAaTUKHU B pa3BuTuu Poccun.

MeTtoabl MaTEMaTHKU

 Hcnonp3ys  H3ydeHHBIE  METOHbBI, IPOBOJWUTH  JIOKA3aTEIbCTBO,  BBIIIOJIHATH
OTPOBEPKEHUE;

*  BBIOMpATh U3YYEHHBIE METOJIbl U X KOMOMHAIINY /7S pEIIeHHUs] MaTeMaTHYEeCKUX 3a/1a4;

*  WUCHOJB30BaTh MaT€MaTHYeCKHWEe 3HaHMS JUId ONMCAaHUA 3aKOHOMEpPHOCTEH B
OKpYXKarollen JEMCTBUTEIbHOCTH U IPOU3BEIEHUSAX UCKYCCTBA;

*  IPUMEHATHb MPOCTEHIINE MPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHKAIlUOHHBIE
CUCTEMBI IIPY PELLICHUU MAaTEMaTUYECKUX 3a/1a4.

BbInmycKHHUK TOTyYUT BO3MOKHOCTh HayUYUThCS

B 7-9 Kiaccax Juisl yCIIEUIHOTO MPOIODKEHUS 00pa30BaHUs Ha YIITyOJIEHHOM YpOBHE

DeMEeHTHI TEOPUH MHOXKECTB U MAaTEMAaTUYECKOM JIOTUKH

* CBoOogHO omepupoBaThb  MOHATUSIMH: MHOXECTBO, XapaKTEPUCTUKH MHOXKECTBA,
AJIEMEHT MHOXXECTBA, IIyCTO€, KOHEYHOE U OECKOHEYHOE MHOXECTBO, IOJMHOXKECTBO,
NPUHAIIEKHOCTD, BKIIOUEHHE, PABEHCTBO MHOXKECTB, CIIOCOOBI 33/1aHUEe MHOKECTBA,

*  3aJaBaTh MHOXKECTBA pa3HBIMU CIOCOOAMU;

*  IIPOBEPATH BBIIOJIHEHUE XapaKTEPUCTUUECKOTO CBONCTBA MHOKECTBA,

* cBOOOJHO oOmNEpUPOBATh TOHATUSMHU: BBICKA3bIBAHWE, WCTUHHOCTh U JIO)KHOCTh
BBICKA3bIBAHUS, CIIOXKHBIE U NIPOCTHIE BBICKa3bIBaHMS, OTPUIIAHUE BBICKA3bIBAHUI; ICTHHHOCTb U
JIO)KHOCTb YTBEPXKJIEHUS M €ro OTPULAHUS, ONepaluy HaJ BBICKA3bIBAHMSIMH: W, WU, HE;
YCIIOBHBIE BBICKA3bIBaHUS (MMILTUKALINHN);

*  CTPOUTbH BBICKA3bIBAHUS C UCIOJIb30BAHNEM 3aKOHOB aJIreOphl BEICKa3bIBAHUH.

B nosceHeBHOM KU3HU U NIPU U3YYEHUU APYTUX IIPEAMETOB:

*  CTPOMTbH PaCCYXJCHHs Ha OCHOBE MCIOJIb30BaHUS IIPABUII JIOTHKH;



*  HCIIONB30BaTh MHOXECTBA, ONEPAIMHM C MHOXKECTBAMH, UX IpadUuecKoe MpeCTaBICHUE
JUI ONMCAaHUS peaJbHbIX IPOLECCOB U SABICHWH, NMpPU pEIIEHUM 3a4ad JAPYIMX Yy4eOHBIX
IIPEIMETOB.

Uucna

*  Cpo0OOgHO oOmepupoBaTh MOHATHSAMHU: HATYpaJbHOE YHCIO, MHOXXECTBO HATypalbHBIX
Yuces, LEeJN0e YUCI0, MHOXKECTBO IIEJIbIX YHMCEN, OOBIKHOBEHHas ApoOb, JIecsATU4YHas Ipoob,
CMEIIaHHOE YHUCIIO, PALlMOHAIBHOE YUCIIO, MHOXKECTBO PAaLlMOHAJIBHBIX YHMCEJl, UPPALUOHAIBHOE
YHUCJIO, KOPEHb CTENEHH N, IEHCTBUTEIBHOE YHUCIIO, MHOXXECTBO JEHCTBUTENBHBIX YHCEI,
reoMeTpUUYEecKass HHTEpIpeTalusl HATypajbHBIX, LEJIbIX, PAlMOHAIbHBIX, JIEHCTBUTEIIBHBIX
YHUCEIL;

*  IIOHMMAThb U OOBACHATH Pa3HUIy MEXIY MO3MIMOHHOW M HENO3UIMOHHOM cucTeMaMu
3aIlACU YHCET;

*  IEpEeBOAUTH YUCIIA U3 OJHOMN CHUCTEMBI 3alIMCH (CUCTEMBI CUMCIIEHHUS) B APYTYIO;

. JTIOKa3bIBaTh U UCIIOJIb30BATh MPHU3HAKK AEIUMOCTH Ha 2, 4, 8, 5,3, 6,9, 10, 11 cymmsl 1
IIPOM3BE/ICHUS YUCEN IPU BBINOJIHEHUN BBIUUCICHUM U PELLIEHUH 33/1a4;

*  BBINOJHATH OKPYIVICHUWE pPAlMOHAIBHBIX W WPPALMOHAIBHBIX 4YHMCEI C 3aJaHHON
TOYHOCTbIO;

*  CpaBHMBATH JACHCTBUTEIbHBIC YHCIIA PA3HBIMU CIIOCO0AMH;

*  YIOPSIOYMBATDH YUCIIA, 3alIMCAHHBIE B BUJE OOBIKHOBEHHOH U I€CATUYHON JpoOH, Yyucia,
3allUCaHHbIE€ C HCIOJb30BAaHUEM apU(METHUECKOro KBAaJPAaTHOI'O KOPHs, KOpHEH cTeneHu
Oounplie 2;

*  Haxoguth HOJZl u HOK wumcen pazHbiMu criocoO0amMu M HCIIOJIb30BaTh MX IPU PELICHUU
3a/1ay;

*  BBIIOJHATH BBIYUCICHUS U NTPe0Opa30BaHUs BBIPAKEHUHN, COEpKALIUX JCHCTBUTEIIbHBIE
YHClla, B TOM YHUCJIE KOPHU HaTYPAJIbHBIX CTEIICHEH.

B noBceHEBHOM KU3HU U NIPU U3YYEHUH IPYTHX IIPEIMETOB:

*  BBIIOJHATH U OOBACHATH pE3yJAbTaTbl CPABHEHUS PpE3yJbTaTOB BBIYMCICHUH MpU
pELIeHUH MPaKTUYECKUX 3a]ad, B TOM YHUCIIE MPUOIMKEHHBIX BBIYMCICHUH, UCIIONIb3YS pa3HbIE
CrocoObl CpaBHEHMUI;

*  3aluChIBaTh, CpPaBHUBATh, OKPYIIATH YWCJIOBBIE JaHHBbIE pEAJbHBIX BEJIWYUH C
VICIIOJIb30BAaHUEM Pa3HBIX CUCTEM U3MEPEHHUS;

*  COCTaBJATh M OLEHUBAThb PA3HbIMH CIIOCOOAMHU YHCIIOBBIE BBIPRXKEHUS IPU PEIICHUU
NPaKTUYECKUX 3a/1a4 U 33/1a4 U3 JPYTruX y4eOHBIX MPEAMETOB.

ToxnecTBeHHbIe TpeoOpa3zoBaHUs

*  CB00OJHO ONEepHpOBATH MOHATHAMMU CTETIEHU C LEJIBIM U IPOOHBIM ITOKa3aTeNIeM;

*  BBINOJHATH JI0KA3aTEIbCTBO CBOMCTB CTENEHU C LIEIBIMU U IPOOHBIMU [TOKA3aTEISIMU;

*  ONEpUPOBaTh TMOHATHUAMU «OAHOWIEH», «MHOTOUYIEH», «MHOTOYJIEH C OJHOMN
NEPEMEHHOI», «MHOTOWIEH C HECKOJbKHUMH IMEePEMEHHBIMUY», KO3((PUIMEHTHl MHOrOYIEeHa,
«CTaHJapTHAas 3alliCh MHOTOUJIEHA», CTENIEHb OJTHOYIEHA U MHOTOUJICHA;

* cBOOOAHO BIAAETh NIpHUEMaMU MpeoOpa3oBaHUS LEIbIX U JIPOOHO-pAllMOHATBHBIX
BBIPAKECHMUI;

*  BBINOJHATH pa3JOKEHUE MHOTOWIEHOB HA MHOXHUTEINW pPa3sHbIMH CHOCO0aMH, C
UCIIOJIb30BaHUEM KOMOMHAIMI Pa3InYHbIX TPUEMOB;

*  HUCHOJB30BaTh TeopeMmy Buera um Teopemy, oOpaTHyio TeopeMe Buera, misi moucka
KOpPHEW KBaJpaTHOrO TPEXWIEHA W NI PEUICHMs 3a/1ad, B TOM YMCIE 33/ad C MapaMeTpaMu Ha
OCHOBE KBaJIpaTHOT'O TPEXUJICHA;

*  BBINOJHATH J€JICHUE MHOTOYIEHA HA MHOTOUJIEH C OCTATKOM;

*  JIOKa3bIBaTh CBOMCTBA KBAaJPATHBIX KOPHEW U KOPHEH CTENEHMU N;

*  BBIIOJHATH NPEOOpPa30BaHMs BBIPAKCHHUN, COJEpXKAIIUX KBAJpaTHbIC KOPHHU, KOPHH
CTEIICHH ;

*  CcBOOOJHO ONEPUPOBATH TOHATHAMHU «TOXKIECTBO», «TOXKAECTBO Ha MHOXECTBEM,
«TOKIECTBEHHOE IIPe00pa30BaHUEY;

*  BBINOJHATH Pa3IMUHbIC TPe0OPa30BaHUS BHIPAKEHHM, COACPIKALMX MOIYIIH.



B nosceHeBHOM KU3HU U IPU U3YYEHUU APYTUX MPEIMETOB:

*  BBIIOJHATH NpPeoOpa3oBaHUS M JEUCTBUS C OYKBEHHBIMU BBIPAKEHHSIMM, UYHCIIOBBIE
KO3 PHUIIMEHTHI KOTOPBIX 3aMCAHBI B CTAHAAPTHOM BHJIE;

*  BBIIOJHATH IIPeoOpa30BaHUs PALMOHANBHBIX BBIPAKEHUM NP pEIeHUM 3aJad APYrux
y4€OHBIX IIPEIMETOB;

*  BBIIOJHATH MPOBEPKY IPaBAONON00Us (PU3MUECKUX M XUMHUYECKUX (OPMYIT Ha OCHOBE
CpaBHEHUs Pa3MEPHOCTEN U BaJICHTHOCTEM.

YpaBHEHMSI U HEPABEHCTBA

*  CBoOOgHO oOmepupoBaTh TMOHATHUSMH: YpaBHEHHE, HEPAaBEHCTBO, pABHOCHIJIbHBIC
YPaBHEHHs M HEPABEHCTBA, YPABHECHME, SBIIAIOIIECECS CIEACTBUEM JAPYroro YpaBHECHMS,
YpaBHEHHS, PABHOCUJIbHBIE HA MHOXKECTBE, PABHOCUJIbHBIE TPEOOPa30BaHNsl YPAaBHEHUI;

*  pelaTh pa3sHble BUIbl YPABHCHUN U HEPABEHCTB M MX CUCTEM, B TOM UYHCJIE HEKOTOPHIE
ypaBHEHUs 3 U 4 cTeneHel, 1poOHO-palliOHaIbHbIE U UPPALlMOHAIBHBIE;

*  3HaTbh TeopeMy Buera nis ypaBHEHUI CTENIEHU BbIIIE BTOPOH;

*  IIOHMMAaTh CMBICI TEOPEM O PABHOCWIbHBIX W HEPABHOCWIIbHBIX IPEOOpa3OBaHUAX
YPaBHEHHH U yMETb UX JOKa3bIBaTh;

*  BJaAETh pPa3HbBIMU METOJAMM DELIEHUS YpPaBHEHHM, HEPAaBEHCTB M UX CHUCTEM, YMETh
BBIOMpPATh METOJI PELICHUsI 1 0OOCHOBBIBATH CBOW BHIOOD;

*  HUCHOJB30BaTh METOJ MHTEPBAJIOB JUIsl PEUICHHs HEPAaBEHCTB, B TOM 4YHUCIJIE JPOOHO-
paLMOHATIBHBIX U BKJIIOYAIOIIUX B c€0sl UPPALlIOHAJIbHBIE BBIPAKEHMS;

*  pemaTh anreOpandecKue ypaBHEHHs M HEPAaBEHCTBA M UX CHUCTEMBI C TapamMeTpaMu
areOpanyeckuM U rpauuecKuM MeTOJaMu;

*  BJAJETh Pa3HBIMU METOJAMH J10Ka3aTEIbCTBA HEPABEHCTB;

*  pelaTh YpaBHEHMs B LIEIBIX YHCIAX;

*  M300pakaTh MHOXKECTBA Ha TUIOCKOCTH, 33/1aBaeMble YPaBHEHHUSMH, HEPABEHCTBAMH U UX
CHUCTEMAaMH.

B noBcenHEBHOM )KU3HU U NIPU U3YYEHUH IPYTHX IIPEIMETOB:

*  COCTaBJIATH U pellaTh YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI TP PEIICHUH 3a]a4 JPYTUX
y4eOHBIX IPEMETOB;

*  BBINOJHATH OLEHKY MpaBAONON0OMS pe3ylbTaToOB, IOJyYaeMbIX IpPU PELICHUU
pasIMYHBIX ypaBHEHUH, HEPABEHCTB M HX CHUCTEM NpPU PELICHHWH 3a/Jad JPYruxX Yy4eOHbIX
IPEIMETOB;

*  COCTaBJIATh M PELIaThb YPAaBHEHMsI W HEPABEHCTBA C NapaMeTpaMM IIPH PEIICHUU 3ahad
JIPYTUX y4eOHBIX NPEIMETOB;

*  COCTaBIATb YpPaBHEHWE, HEPABEHCTBO WM HX CHCTEMY, OIMCBHIBAIOIIME pPEAIBHYIO
CUTYaIMIO WM NMPUKJIAJHYIO 3aja4y, UHTEPIPETUPOBATh NOJyUYEHHBIE PE3YIbTATHI.

OyHKIUU

*  (CBoOOgHO omepupoBaTh MOHATHUAMU: 3aBHUCHUMOCTb, (DYHKIMOHANbHAs 3aBUCHUMOCTb,
3aBHCHMAasl M He3aBUCHUMas IMepeMeHHble, (QYHKIMs, crocoObl 3a1aHusl (PyHKIMH, apryMEHT U
3HaueHHe (QYHKIHMH, 00JIACTh ONpPEAeTCHUS U MHOXKECTBO 3HAU€HUS (PYHKIMU, HYIU (QYHKIUH,
IPOMEXYTKH 3HAKOMOCTOSIHCTBA, MOHOTOHHOCTb (DYHKIMHM, HauOoJsiblllee W HaUMEHbIIee
3HAYeHMs, YETHOCTH/HEUETHOCTh (YHKIUH, NEPUOAMYHOCTh (YHKIUH, Tpaduk (QyHKIUH,
BEpTUKaJIbHASA, TOPU30HTAIbHAS, HAKIOHHAS aCUMIITOTHI; Tpa(uK 3aBUCUMOCTH, HE SBJISIOIIEHCS
dyHKuMEH,

*  cTpouTh rpaduku QYHKIMA: JIUHEHHOHN, KBaJpaTHYHOM, IPOOHO-TMHEHHOM, CTENeHHOM
IIPU pa3HbIX 3HAYEHUSIX MOKA3aTeNsl CTENEeHH, ;

*  HCIONB30BaTh MpeoOpa3zoBaHus rpaduka (QyHKIUH JUI TIOCTPOEHHsI TpaduKoB
byHKIHA |

*  aHaNIM3HMPOBATH CBOMCTBA (PYHKIMI U BUA rpaduKa B 3aBUCUMOCTHU OT ITAPaMETPOB;

* CcBOOOAHO  ONEpUPOBaTb  IOHATUSAMMU: MOCJIEI0BATENBHOCTb, OrpaHUYEHHasI

MOCJIEI0BATEIbHOCTh, MOHOTOHHO Bo3pacTaromas (yObIBaloIias) Mmociaea0BaTeIbHOCTh, Mpeaes
IOCJIEI0BATENbHOCTH,  apu(MeTHdeckass  MpOrpeccHs,  TeoMeTpuuecKkas  Iporpeccus,
XapaKTEPUCTHUECKOE CBOWCTBO apu(hMeTHUECKOH (TeOMETPUUYECKON) MPOTPECCHH;



*  HCIONB30BaTh METOJ MaTeMaTHUECKOW MHIYKIIMU JJs BbIBoJa (hOpMYJ, TOKa3aTeIbCTBA
PaBEHCTB M HEPABEHCTB, PEIICHUS 3a/1a4 Ha JACIMMOCTb;

*  HCCIIEJIOBATh [1OCIIEOBATEIBLHOCTH, 3aJaHHbIE PEKYPPEHTHO;

*  pemlaTb KOMOMHHMPOBaHHBIE 33Jayd Ha AapuU(PMETHUYECKYI0O U T€OMETPUUYECKYIO
IIPOrPECCHUH.

B noBcenHEBHOM XKU3HU U IIPU U3YYEHUH IPYTHX IIPEIMETOB:

*  KOHCTPYHMPOBATh U HCCIIENOBATh (DYHKIMH, COOTBETCTBYIOIINE pPEeabHBIM IpOIEccaM U
SBJICHUSAM, MHTEPIPETUPOBATh IIOJIYYEHHBIE pE3yJbTaTbl B COOTBETCTBHM CO CIEHUPHKON
UCCJIEyEMOT'0 TIpoLEcCca UITU SIBJICHMUS,

*  HCIOJB30BaTh Tpa(UKH 3aBUCUMOCTEH MJsl HCCIENOBaHMs pEAlbHBIX IPOLECCOB HU
SIBIICHUI;

*  KOHCTpyHMpOBaTh M HcCclenoBaTh (YHKIMM INpU PELIeHUM 3a7ad JIpPYruX Yy4eOHbIX
IPEIMETOB, WHTEPIPETHUPOBATH MOJYYCHHBIE PE3YJIbTaThl B COOTBETCTBHH CO CHEIM(PHUKOI
y4eOHOro npeaMeTa.

CraTucTika ¥ TEOpUsl BEPOSITHOCTEN

*  CBoOOgHO oOmepUpoBaTh MOHATUSAMH: CTOJOYAThIE U KPYroBbIE JHArPaMMbl, TaOJUIIbI
JAHHBIX, cpeaHee apupMeTHIecKoe, MeinaHa, HauOoJbIllee U HaMMEHbIIIee 3HAYCHUS! BEIOOPKH,
pa3max BbIOOPKH, JUCIIEPCUS U CTaHAAPTHOE OTKJIIOHEHUE, CIydaiHas H3MEHUYUBOCTD;

*  BbIOMparh Hamboisiee ymOOHBINH croco0 mpexacTaBiieHUs WH(GOpPMAIMU, aJeKBAaTHBINA €€
CBOMCTBAaM U LIEJISIM aHAJIU3a;

*  BBIYHCIATH YHCIIOBBIC XapaKTEPUCTHKH BHIOOPKH;

*  cBOOOAHO ONEPUPOBaTH MOHATHSAMHU: (DAaKTOpHANl YMUCIA, NEPECTAHOBKH, COYETaHWS U
pa3mMenieHus, TpeyroiabHuk [lackans;

*  cBOOOAHO ONEPUPOBATH MOHATUSAMU: CIYYalHBIH OMBIT, CIy4ailHbIil BHIOOD, HCIIBITAHUE,
AJIEMEHTapHOE CIyd4ailHOe COOBbITHE (MCXOJ), KIACCHYECKOE OMNpeesieHne BEPOATHOCTHU
CJIy4yalfHOrO COOBITHS, ONepaluy HaJl CIy4yalHbIMM COOBITUSIMH, OCHOBHBIE KOMOMHATOPHBIE
bopmysl,

e cBOOOJHO ONEPUPOBATH MOHATUSAMU: CIYYaWHbIN ONBIT, CIIy4allHbIN BBIOOpP, UCIIBITAHUE,
JJIEMEHTAapHOE Ccly4ailHoe coObITHE (MCXOJ), KJIAcCHYECKOEe OIpeJelieHHe BEpPOSATHOCTH
CIIy4ailHOrO COOBITHSI, ONEpaluu HaJa CIy4alHBIMH COOBITUSMH, OCHOBHBIE KOMOMHATOPHbBIE

bopmysl;
* 3HaTh NOpPUMEPbl  CIYYalHBIX BEIUYMH, W  BBUHCISATH HMX  CTATHCTHYCCKUE
XapaKTEePUCTHKH;

*  HUCHOJb30BaTh GOPMYJIbl KOMOMHATOPUKYU IPU PELLIEHUH KOMOMHATOPHBIX 3a7a4;

*  pemaTh 3a/1a4M Ha BHIYMCIICHUE BEPOSITHOCTU B TOM YHCIIE C UCIOIb30BaHUEM (POPMYIL.

B noBceiHEBHOI KU3HU U TP U3YUEHHUH JPYTUX MPEIMETOB!

*  MPEICTaBIATh MH(POPMAIIUIO O pealbHbIX MPOIleccax U SBICHUSAX CIOCOOOM, a/IeKBaTHBIM
e€ CBOMCTBaM U I1€JIM UCCIIEIOBAHNUS;

*  aHaIM3HMPOBATH U CPABHHUBATH CTATUCTHUYECKUE XapaKTEPUCTUKU BBIOOPOK, MOJTYYEHHBIX
B IIPOLIECCE pEUIeHMs MPUKIATHON 3a/lauM, U3YUeHHs pealbHOTO SIBJICHUS, PEIICHUs 3a/1auul U3
JPYTruX y4eOHBIX MPEAMETOB;

*  OIICHHMBATH BEPOSITHOCTH PEATBHBIX COOBITHIA U SIBIICHUH B Pa3JINYHBIX CHTYaIUsX.

TexcroBble 3a1a4n

* Pemarp mpocTeie W CIOXHBIE 33aJaud, a TaKXKe 3a/Ja4d TOBBIMICHHOH TPYIHOCTH W
BBIJICJIATh X MaTeMaTHYECKYIO OCHOBY;

*  pacro3HaBaTh pa3HbIC BUIBI U THITHI 33]1a4;

*  HCIIONB30BaTh pa3HblEe KPAaTKHE 3alHMCH KaK MOJIENM TEKCTOB CIIOKHBIX 3334 U 3ajad
MIOBBIIIEHHON CJIOHOCTH ISl TIOCTPOCHUS MOMCKOBOW CXEMBI M PEIICHHs 3a1ad, BHIOMpPATh
ONTUMAJIBHYIO JJISl pACCMAaTPUBAEMOM B 33Jjaue CUTyallud MOJIEINb TEKCTa 3a1a4H;

*  pa3nuuaTh MOJEJb TEKCTA U MOJEIb PELICHU 3a/laul, KOHCTPYHUPOBAaTh K OJHON MOJIeNN
peLIeHHS CI0KHBIX 337a4 pa3Hble MOJIENIM TEKCTa 3a/1a4H;

*  3HATh W NPHUMEHATH TPH CIOCO0A MOMCKa penieHus 3a1ad (0T TpeOOBaHMS K YCIOBHIO U
OT yCJIOBUS K TpeOOBaHHIO, KOMOMHUPOBAHHBIH );



*  MOJEIHPOBATH PACCYKACHHS MPHU MOUCKE PEIICHUS 3a7a4 C IOMOIIBIO rpad-cXeMbl;

*  BBIIEJATH 3Tallbl PEIICHUS 3aJa41 U COJIepKaHue KaXkI0To 3Tara;

*  yMeTb BBIOMpATh ONTHUMAIIBHBIA METOJ pEIICHHUs 3aJaud M O0CO3HABaTh BBIOOP METOAA,
paccMaTpuBaTh pPa3InYHbIC METObl, HAXOAUTH Pa3HbIE PEILICHUS 3a7auu, €CIIM BO3MOKHO;

*  aHAIM3HMPOBATH 3aTPYIHEHHS IIPHU PELICHUHU 3a7ay;

*  BBINOJHATH pa3JIMYHBbIE MPEeoOpa3oBaHUsA MPEAJIOKEHHON 3ajJaud, KOHCTPYHPOBATh
HOBBIC 33/1a4¥ U3 JaHHOMW, B TOM YHCIIe 0OpaTHEIE;

*  UHTEpIPETUPOBATh BHIYUCIHUTEIbHBIC PE3yJbTaThl B 3aJaue, UCCIEIOBATH MOIYYCHHOE
pelIeHne 3a1a4u;

*  U3MEHATH YCJIOBHE 3a7a4 (KOJUYECTBEHHbIC WJIM KaYeCTBEHHBIC JTAHHBIC), UCCIEI0BATh
U3MEHEHHOE MPeoOpa30BaHHOE;

*  QHAJIM3HMPOBATh BCEBO3MOXKHBIE CUTYallMM B3aMMHOI'O PACIOJIOKEHUS JIBYX OOBEKTOB U
U3MEHEHHE UX XapaKTEPUCTHK IPH COBMECTHOM JBM)KEHUU (CKOPOCTb, BPEMsl, PACCTOSHUE), TIPU
pellieHre 3a/Jay Ha JBIDKEHUE JBYX OOBEKTOB KaK B OJIHOM, TaK U B IMPOTHUBOIMOJOKHBIX
HaINpaBJICHUSIX, KOHCTPYUPOBATh HOBBIE CHTYallMd Ha OCHOBE U3MEHEHHUs yCIOBUH 3a7aydl MPHU
JBUKEHHUH T10 PEKE;

*  HCCIIEJOBAaTh BCEBO3MOXKHBIE CUTYAIlMHM IPH PEUICHWW 337ad Ha IBIDKEHHE IO PEKe,
paccMaTpuBaTh pa3HbIE CUCTEMbI OTCUETA;

*  pemaTh pa3HOOOpa3HBIC 33/1aYH «HA YACTH;

e  pemaTh U 00OCHOBBIBATH CBOE PEIIECHHUE 3a/1a4 (BBIACIATH MATEMAaTUYECKYI0 OCHOBY) Ha
HAXOKJCHUE YaCTH YKCIIa M YHCIa MO €ro YaCTH Ha OCHOBE KOHKPETHOT'O CMBICIIA IPOOH;

*  OOBSCHATH HMJIEGHTUYHOCTH 3a7au pPAa3HBIX THUIIOB, CBS3BIBAIONIMX TPU BEIMYMHBI (HA
paboTy, Ha TIOKYIKH, HA JBFIKCHHUE). BBIICISITH ITH BEIMYMHBI M OTHOIICHUS MEXKIY HHUMH,
MPUMEHSTh UX MPU PEUICHUH 3a/1a4, KOHCTPYUPOBATh COOCTBEHHBIE 3a/1a4 YKa3aHHBIX THUIIOB;

*  BIQJECTh OCHOBHBIMH METOJAMH DEIICHHS 3a/Jad Ha CMECH, CIUIaBbl, KOHIICHTPAIWH,
MCIOJIb30BATh UX B HOBBIX CHTYAIIHMX [0 OTHOIIEHHUIO K U3YUYEHHBIM B Ipoliecce 00yueHus;

. pemath 3a7auyd Ha MPOILIEHTHI, B TOM YHCIE, CIOXKHBIE MPOLEHTHI ¢ 00OCHOBAaHUEM,
WCIIOJIb3YsI pa3HBIE CIIOCOOBI;

*  pemaTh JOTHYECKHE 33Ja4dl Pa3HbIMU CIIOCO0aMH, B TOM YHCIE, C AByMs OJOKaMH U C
TpeMst OJIOKaMH JAHHBIX C TOMOIIBIO TaOJIHII;

e  pemarh 3a7aud MO0 KOMOWHATOPUKE U TEOPHH BEPOSTHOCTEH HAa OCHOBE HCIOIH30BAHUS
U3Y4EHHBIX METOJIOB U 0OOCHOBBIBATH PEIICHNUE;

*  pemaTh HECTOXKHBIE 3a/1a4H 110 MATEMAaTUYECKOW CTAaTUCTHKE;

*  OBJAJAETh OCHOBHBIMH METOJAMH pEIICHUS CIOKETHBIX 3a1a4: apu(MeTHdecKui,
anredbpandeckuii, mepedop BapuaHTOB, T€OMETPUUECKU, TpadUIecKuii, MPUMEHATh UX B HOBBIX
110 CPaBHEHUIO C U3YUYEHHBIMHU CUTYAIUSX.

B noBceiHEBHOM KU3HU U NIPU U3yYEHUH JIPYTHX MPEIMETOB:

*  KOHCTPYHMPOBAaTh HOBBIC ISl TaHHOW 3a/1a4M 3aJauyHble CHTYallMd C YYETOM pealbHBIX
XapaKTepUCTHK, B YACTHOCTH, MPHU PEUICHUH 33/1ad Ha KOHIEHTPAIlMH, YYUTHIBATh MIIOTHOCTh
BEIIECTBA; pelaTh U KOHCTPYHUPOBATh 33J]aul Ha OCHOBE PACCMOTPEHHS PEANbHBIX CUTYaIHil, B
KOTOPBIX HE TPeOyeTCsl TOYHBIN BBIYUCIUTEIBHBINA Pe3yiIbTarT;

*  pemaTh 3a/1a4M Ha IBUKCHHUE 110 pEKe, pACCMaTPHUBAst Pa3HBIE CUCTEMBI OTCUETA;

*  KOHCTPYHMPOBATh 33/IaYHBIC CUTYyaIIUU, TPUOITIKEHHBIC K PEabHOM 1eWCTBUTEIHHOCTH.

I'eomeTpuueckue purypsl

(CBoOOgHO omepupoBaTh T'EOMETPHUUECKHMMH TMOHATHSAMH TpU pPEIICHUH 3adad |
MPOBEICHUN MaTEMAaTHIECKUX PACCYKICHHIA;

*  CaMOCTOSITENHLHO (OPMYIHUPOBATH OMPEIEICHUS TE€OMETPUYEeCKHX (Uryp, BBIIBUTaTh
THIOTE3bl O HOBBIX CBOWCTBaX W TPH3HAKAaX T'€OMETPHUECKUX (UTYp U OOOCHOBHIBATH WIIH
OTpoBepraTh MX, 0000IIATh WM KOHKPETU3MPOBATHh PE3yIbTaThl Ha HOBBIE KIACChl (uryp,
MIPOBOAMTD B HECJIOKHBIX CITydasix Kiaccuukanuio Guryp mo pa3audHbIM OCHOBaHUSIM;

*  WCCIIEJIOBATh YEPTEXKH, BKIIIOUAs KOMOWHAIMU (DUTYp, U3BIEKATh, HHTEPIPETUPOBATH U
npeoOpa3oBhIBaTh HHPOPMAIIHIO, MMPECTABIICHHYIO HA YePTEkKax;



*  pemarh 3a7a4d TEOMETPUYECKOTO COJACpKAaHUS, B TOM YHCIE B CHUTYyallHsX, KOraa
QITOPUTM pEIICHUsS HE CIeAyeT SBHO M3 YCJIOBHUS, BBINOIHATH HEOOXOTUMBIEC ANl pPEHICHUS
3a/1a4¥l JIOMOJIHUTENBHBIC TIOCTPOCHUS, HWCCIIECIOBAaTh BO3MOXKHOCTH NPHUMEHEHHUS TEOpeM U
dbopMyn asns peleHus 3aaay;

*  (dopMyIHMpOBATh U JOKA3BIBATH TCOMETPUUECKUE YTBEPIKICHUS.

B noBceaHeBHOM KU3HU U NIPU U3YYEHUH JIPYTHX MPEIMETOB:

*  COCTaBIATh C HCIIOJIB30BAHMEM CBOWCTB TE€OMETPUYCCKUX (GUTYp MaTeMaTHYeCKUe
MOJIeJIM JJIsl PelIeHUsl 3aJad MPaKTUYECKOro XapakTepa U 3aJad U3 CMEKHBIX TUCIHIUIMH,
MCCJICIOBATH MMOJTYYCHHBIE MOJICIIA U MHTEPIIPETUPOBATH PE3yJIbTaT.

OTtHomeHus

*  Brnaners NOHATHEM OTHOIICHHS KaK METANPEAMETHEIM;

e  cBOOOJHO OMEPUPOBATH IMOHATUSMHU: PABEHCTBO (UTYp, paBHbIE (QUIYpHI, PABEHCTBO
TPEYTOJIbHUKOB, MAapaUICIbHOCTh MPSMBIX, NEPIECHIUKYISIPHOCTh TMPSAMBIX, YIJIBI MEXKIY
OpsIMBIMHU, TEPIEHANKYISAP, HAKIOHHAs, MPOEKIus, mnogodue ¢uryp, momodHbie (GUTYPHI,
0J00HBIE TPEYTOIbHUKH;

*  HUCIOJB30BaTh CBOWCTBA MOI00US U paBeHCTBA (DUTYp IIPU PEIICHUU 3a7au.

B moBceTHEBHOM KM3HU | NIPU H3YYCHUH JIPYTHX MPESIMETOB:

*  WUCIOJB30BaTh OTHOIIEHUS JI MMOCTPOCHUS U UCCIIEOBAHHS MaTeMaTHYECKUX MOJemneit
00BEKTOB peabHOMN )KU3HU.

W3mepenus u BIYUCICHUS

*  (CBoOOmHO omepupoBaTh MOHATHUSMHU JUIMHA, IUIOMIAJb, OOBEM, BEIMYMHA yria Kak
BEJIMYMHAMH, UCIOJB30BaTh PAaBHOBEIUKOCTh U PABHOCOCTABICHHOCTh MpPU PEIICHUU 3334 Ha
BBIYMCIICHHUE, CAMOCTOSTSIILHO MOTY9YaTh U UCIOJIB30BaTh (DOPMYJIBI ISl BEIYUCIICHUH TUTOIIA 1]
u 00bEMOB (uUryp, CBOOOJHO OMEPUPOBATH HMIMPOKUM HAOOpoM (QOpMyT Ha BBHIYHUCICHUE MPU
PEIICHUH CIIOKHBIX 33/1a4, B TOM YUCJIC U 33/1a4 HA BEIYHCICHUEC B KOMOMHAIMSIX OKPYXHOCTH U
TPEYTroJIbHUKA, OKPY>KHOCTH U YETHIPEXYTOIbHUKA, a TAK)KE C MPUMEHEHUEM TPUTOHOMETPUH;

*  CaMOCTOSTENHHO (POPMYTUPOBATH TUIIOTE3BI U IPOBEPSITh UX JTOCTOBEPHOCTD.

B moBceTHEBHOM KHU3HU U NIPU H3YYSHUH JIPYTHX MTPESIMETOB:

e cB00OOAHO omepupoBaTh GopMyIaMu MPHU PEIICHUU 33]a4 B IPYTHX YUEOHBIX MpEAMETax
Y TIPH TIPOBEJICHUN HEOOXOIMMBIX BEIYHCIICHUH B PEATbHOM JKU3HH.

I'eomeTpuyeckue mocTpoeHus

*  OmnepupoBarh MOHATHEM Ha0Opa 3JIEMEHTOB, OMPEACIISIONIUX T€OMETPUIECKYI0 hUrypy,

*  BJazeTh HAOOPOM METOJOB MOCTPOCHHM LUPKYIEM U INHEHKOMH;

*  TPOBOJWTH AaHAIM3 M PEAM30BBIBATH ITAITBI PEIICHUS 3a/1a4 Ha TOCTPOCHHE.

B noBceHeBHOM KU3HU U NIPU U3YYEHUH JIPYTUX MPEIMETOB:

*  BBINOJHATH IOCTPOSHUS HA MECTHOCTH;

*  OILIGHHUBAThH pa3Mepbl peadbHBIX 00BEKTOB OKPYKAIOIIETO MUPA.

[IpeobpazoBanms

*  OmnepupoBarh IBMKEHHUSIMH U MIPEOOPA30BAHUSIMHU KaK METAIPEIMETHBIMH MOHATHIMHU;

*  ONEpUpOBaTh MOHITHEM JIBMXKEHHS M IpeoOpa3oBaHHs MOA00us AJii 0OOCHOBAHMIA,
CBOOOMHO BJAJIeTh MpHUEMaMU TMOCTPOEHUsl (QUTYp C MOMOIIBI0 IBUKEHUNA W TpeoOpazoBaHUs
moa00us, a TAaK)Ke KOMOWHAIIUSIMH IBIDKCHHH, IBIDKCHUM W TPe0Opa30BaHMiA;

*  WCIOJB30BaTh CBOMCTBA JBIKEHUH W MPeoOpa3oBaHUM IJisl MPOBEACHUS 000CHOBAHUS U
JTIOKA3aTeIbCTBA YTBEPKJICHUIA B TCOMETPHH U APYTUX YICOHBIX IIPEeIMETaX;

*  TIONB30BAThHCS CBOMCTBAMHM JBMKEHHUM U TPeoOpa30BaHUi IPU PEIICHUU 3a/1a4.

B moBceTHEBHOM KM3HU H ITPU H3YYCHUH JIPYTHX MTPEIMETOB:

*  TPUMEHATH CBONCTBA IBWKEHUI U MIPUMEHSTH [MOJ00HE IS TOCTPOSHHM U BEIUMCICHHIA.

BekTopsl 1 KOOPAMHATHI HA TIIOCKOCTH

e (CB0o0OOgHO OmEepUpPOBATH MOHATHUSMHU BEKTOpP, CYMMa, PA3HOCTh BEKTOPOB, IPOU3BEICHUE
BEKTOpa Ha YHCJO, CKaJsIpHOE TMPOM3BEICHHE BEKTOPOB, KOOPAMHATHI Ha IJIOCKOCTH,
KOOPJMHATHI BEKTOPA;

*  BJAJAETh BEKTOPHBIM M KOOPAMHATHBIM METOJOM Ha IJIOCKOCTH JJISl PEIlleHHus 3a/1ay Ha
BBIUMCJICHHUE U JOKA3aTeNbCTBA;



. BBIIIOJIHATh C IOMOIIBIO BEKTOPOB M KOOPJAMHAT JOKA3aTEIbCTBO M3BECTHBIX €MY
reoMeTpuueckux (akToB (CBOWCTBA CPEIHHUX JIMHUN, TEOPEM O 3aMeUaTeIbHbIX TOYKAX U T.I.) U
MOJTy4aTh HOBBIE CBOWCTBA U3BECTHBIX (hUTYD;

. WCIIOIb30BaTh ypaBHEHHUS (GUTYp I PEIICHHS 3a7a4 U CaMOCTOSTEIBHO COCTABIIATH
YpaBHEHUS OTJEIBHBIX IIOCKUX (QUTYP.

B noBceHeBHOM KU3HU U TIPU U3YUYECHHUH JAPYTUX PEAMETOB:

. WCIIOJIb30BaTh TIOHSTHUS BEKTOPOB W KOOPAWHAT IS PEIIeHUs 3ama4 Mo (Qu3uke,
reorpaduu U JPYrUM y4E€OHBIM MPEIMETaM.

Hcropus maTeMatuku

. [TonnmaTh MaTeMaTUKy KakK CTpPOr0 OpPraHM30BaHHYIO CHCTEMY HAy4YHBIX 3HAHUM, B
YACTHOCTH BIIQJICTh MPEACTABICHUSIMU OO0 aKCHOMATHYECKOM TIOCTPOCHUU TEOMETPUU U
MEPBUYHBIMH MPEACTABICHUSIMH O HEEBKIIUIOBBIX TEOMETPUSIX;

. paccMaTpuBaTh MaTEMATHUKY B KOHTEKCTE MCTOPUM PA3BUTHS LUBWIM3ALUUUA U UCTOPUU
pa3BUTHUS HAyKH, IOHUMAaTh POJIb MaTEMATUKH B pa3BuTuu Poccum.

Metoapl MaTEMaTHKH

. Brnagets 3HaHMSAMH O pa3sAUYHBIX METOJAaX OOOCHOBaHUS U OINPOBEPIKCHHS
MaTeMaTUYECKUX YTBEPKACHUN U CAMOCTOSITEIIbHO IPUMEHSTD UX;

. BJIAJICTh HABbIKAMU aHAJIM3a YCIOBUS 33a4l U ONPEAENICHUS NOAXOASIMINX ISl PEIICHUS
3a/1a4 U3yYEHHBIX METOO0B WJIK UX KOMOWHAIUI;

. XapaKTepU30BaTh MIPOU3BEICHUS HCKYCCTBa c y4€ToM MaTeMaTHYEeCKUX
3aKOHOMEPHOCTE B  MPUPOAE, HCMOJb30BAaTh MATEMaTUYECKUE 3aKOHOMEPHOCTH B
CaMOCTOATEJIbHOM TBOPYECTBE.

TEMATHYECKOE INTAHUPOBAHUE

6 ki1acc MaremMaTuka

Ne ni/m Hassanmue pasaena KonnuyectBo
4acoB

1 [ToBTOpeHNe yueOHOro Marepuaa 5

2 JlenmuMOoCTh HaTypaJIbHbIX YUCEIl 19

3 OOBIKHOBEHHBIE IPOOH 42

4 OTHO1IEHNS U TPONIOPLIHU 27

5 PanmonansHbIE YKcIa U IeHCTBUS HAll HUMH 12

6 [ToBTOpEHME U cucTemMaTu3alys yaeOHOro Marepuaa 5)
Bceero 170

7 kjaacce Aareodpa

Ne ni/m HasBanmue pa3saena KonnyectBo
4acoB

1 [ToBTOpEeHME yueOHOTO MaTepralia 2

2 JIuneliHOEe ypaBHEHHE C OJITHOM EPEMEHHOMN 16

3 [enble BeIpaxkeHUs 53

4 OyHKIIH 12

5 CucTeMsl TMHENHBIX YPABHEHUH C ABYMsI IEPEMEHHBIMU 17

6 [ToBTOpeHue u cucremarusanus yueOHOro MaTepuaa 2
Bcero 102

7 kaacc I'eomerpus

Ne ni/m Ha3Banue pa3nena KosaunyecTBo
4acoB




1 [Ipocreiimme reomeTprueckue GUrypsl U UX CBOHCTBA 15
2 TpeyronbHUKH 17
3 [TapamienbHble IpsSIMBIE. 16
CymMmMa YIIIOB TpeyroJbHHUKa
4 [TapannenbHble NpsIMbIE. 16
CymMa YIIIOB TpeyroJbHHUKa
5 [ToBTOpEHME M cUcTeMaTH3alks Y4eOHOro MaTepuaia 4
Bcero 68
8 kyacc Aareodpa
Ne i/ Ha3Banue pa3nena KoauuecTBo
4acoB
1 [ToBTOpeHue yueOHOrO MaTeprana 4
2 PanmonansHbIe BhIpaXKEHUS 41
3 KBaapartHeie kopHH. JelicTBUTEIbHBIC YK CIIA 27
4 KBanparuble ypaBHEHUS 26
5 [ToBTOpeHue u cucremaru3aiusa yueOHOro MaTepuania 4
Bcero 102
8 kiacc I'eomerpust
Ne i/ Ha3Banue pa3zgena KoaunuecTBoO
4acoB
1 YeTbIpEXyroapHUKN 26
2 [Tonobue TpeyroabHUKOB 28
3 MmuoroyronasHuky. Ilnomans MHOrOyroiabHIKa 10
4 [ToBTOpEeHME U cUcTeMaTHU3alMsl Y4eOHOTO MaTepHraa 4
Bceero 68
9 kaacc Aaredpa
Ne n/m Ha3Banue pasgena KoauuecTBoO
4acoB
1 [ToBTOpeHHe yueOHOTO MaTeprana 1
2 Hepasencrsa 5
3 KBanparuunas ¢pyHKIMsS 13
4 DJIEMEHTHI IPUKJIAJHON MAaTEMaTUKHU 55
5 YucIioBbBIE ITOCIEN0BATEIBHOCTH 26
6 [ToBTOpEeHME U cUCTeMaTHU3aIMsI Y94eOHOTO MaTepHralia 2
Bcero 102
9 kaacc  I'eomerpus
Ne ni/m HasBanmue pasaena KonnyectBo
4acoB
1 [ToBTOpeHue yuebHOTO MaTepuana 1
2 Pemenue TpeyroibHIKOB 16
3 [TpaBuIIbHBIE MHOTOYTOJIBHAKHU 8
4 JlexapTOBBI KOOPAMHATHI HA TFTIOCKOCTH 11




BexTopsl 12
['eomerprueckue npeodpa3oBaHuUs 13
[ToBTOpenue u cucremMaru3anus y4eOHOro Marepuana 7
Bcero 68




