|. COJEP)KATEJIbHBIN PA3JIEJ
paboueii mporpaMMbl OCHOBHOT'O 00IIIETO 00pa30BaHUs 110 MaTEMAaTHKE.

Conepkanre KypcoB MaTeMaTUKH 5—6 KilaccoB, anreOpel U reoMeTrpuu 7-9 kiaccoB
00BEMHEHO KaK B HCTOPUYECKH CIIOXKHBIIMECS JUHUM (4YuCiIoBas, anredpanyeckas,
reoMeTpuyeckasi, (yHKIMOHAJIbHASA W JAp.), TAK U B OTHOCHUTEIHHO HOBBIE (CTOXAacTHUYECKas
JUHMS, «peajbHas MaTematukay). OTIeabHO TMpeAcTaBiIeHbl JHMHHS CIOKETHBIX 3ajad,
UCTOpUYECKAsl IUHUS.

DJIeMEeHThI TEOPUH MHOKECTB U MATEMATHYEeCKOM JIOTHKH

Cornacao ®I'OC ocHOBHOro 00m1Iero 00pa3oBaHMs B KypC MaTeMaTHKH BBEIEH pasJiel
«Jlorukay, KOTOpPBII HE IMperoaraeT JOMOJIHUTEIbHBIX YaCOB Ha U3YYEHUU U BCTPAMBAeTCA B
pa3IMYHbIe TEMBbl KypCOB MaTeMAaTUKU W HH()OPMATHKU M IPEIBapsSeTCss O3HAKOMIICHHEM C
3JIEeMEHTaMU TEOPUH MHOKECTB.

MHo:xecTBa U OTHOIICHUS] MeK1Y HUMH

MHOXECTBO, Xapakxmepucmuieckoe C80OUCMB0 MHON}CeCmed, SIEMEHT MHOXKECTBA,
nycmoe, KoneyHoe, beckoHeunoe mHodcecmeo. IlonMHuoxkecTBo. OTHOIIEHNE TPUHAIEKHOCTH,
BKJIIOUEHUS, PABEHCTBA. DJIEMEHThl MHOXECTBA, CIIOCOOBI 3aJaHMsl MHOXKECTB, pacHnO3HABAHUE
HOOMHOINCECME U INEMEHMOB NOOMHONCECE C UCNOb308AHUEM KPY20os Dunepa.

Onepaunu HAJ MHOKECTBAMM

Ilepeceuenne u oOBEAMHEHHE MHOXKECTB. Pasznocmv  MHOdMCecms, OOnoaHeHue
MHOXMCecmea. nmepnpemayus onepayuti Ha0 MHOMCECM8AMU ¢ NOMOWbIO Kpy2os Jiliepa.

DJIeMeHTBhI JIOTUKHU

Omnpenenenve. YTBepkaeHUs. AKCHOMBI U TeopeMsl. JlokazarenbcTBo. Jloka3zaTenbcTBO
oT npoTuBHOTO. Teopema, obpaTHas nanHoi. [Ipumep u KoHTpIpUMED.

Bricka3biBaHUA

HcTtuHHOCTE M JIO)KHOCTH BbICKa3bIBaHUS. (ClodicHble U npocmoule  8bICKA3bIBAHUSL.
Onepayuu HAO 8bICKA3LIGAHUAMU C UCNONb30BAHUEM JI02UYECKUX CEA30K: U, Ull, He. Ycnoeuvie
BbICKA3bIBAHUSL (UMNIUKAYULL).

Coaep:xanue Kypca MaTeMaTHKH B 5—6 kiaccax

HartypaJjbHble ynciia U HYJIb

HarypajibHbIi psii YHCel U ero CBOiCTBA

HatypanbHoe 4mcClio, MHOKECTBO HAaTypaJIbHBIX YHMCENl U €ro CBOICTBa, M300pakeHue
HaTypaJIbHBIX YMCE] TOYKaMU Ha YUCIOBOM MpsiMoi. Mcrosb3oBaHME CBOWMCTB HATypajIbHBIX
YHCeJl IPU PEIIeHUH 3a/1au.

3anuch U YTeHHE HATYPAJIbHBIX YHCEJ

Paznuumne mexny mudpoi u uucioM. [lo3unmoHHas 3amuch HATYpaJIbHOTO YHUCIA,
IIOMECTHOE 3HAYeHHE ILUQPBI, pa3psAbl U KIacChl, COOTHOILEHHE MEXIy ABYMS COCEIHUMH
pa3psAAHBIMU €IMHULIAMH, YTEHUE U 3alMCh HaTypalbHbBIX YUCEIL.

OxkpyriieHue HATYPAJbHBIX YK CeJ

HeoOxonumocts okpyriienus. [IpaBuio okpyrieHust HaTypaibHBIX YHCEIL.

CpaBHeHHMe HATYPAJILHBIX YHCe]I, CPaBHeHHe ¢ YucaoMm (

[TonsiTHe 0 cpaBHEHMH YHUCEII, CPABHEHHE HATypaIbHBIX YHUCEN IPYT C IPYTOM U C HYJIEM,
MaTeMaTHuYecKas 3alKich CPaBHEHUH, CIOCOOBI CPAaBHEHUS YUCEI.

JecTBHSA ¢ HATYPAJIBbHBIMHM YHCJIAMH

CrnoxeHue M BBIUMTAHUE, KOMIIOHEHTHI CIOXKEHMSI M BBIUMTAHMS, CBSI3b MEXAY HUMH,
HaXO0XJ/IEHWE CYMMBI U Pa3HOCTH, U3MEHEHUE CYMMbI U PA3HOCTH IPU U3MEHEHUH KOMIIOHEHTOB
CJIOKEHMSI U BBIYUTAHUS.

YMHOXEHUE W JelieHne, KOMIIOHEHTbl YMHOXXEHUS M JIeJICHHs, CBSA3b MEXIy HHUMH,
YMHOXXEHHE U CIIO)KEHHE B CTOJIOMK, JICJIEHHE YTOJKOM, MPOBEpKa pe3ylbTaTa € MOMOIIbIO
NPUKUAKA U 0OpaTHOTO NEHCTBUS.

IlepemecTuTenbHBIE M COYETATENIBHBI  3aKOHBI  CIOKEHHMS M YMHOXKEHUS,
pacnpeaenuTeNbHbIA 3aKOH YMHOXEHHSI OTHOCHUTENIBHO CIIOKEHUS, 000CHO8aHUE aAN20PUMMO8
8bINOIHEHUS apUphMemuueckux Oeucmauil.



CreneHb ¢ HATYPAJbLHBIM MOKAa3aTeeM

3anuch 4yKcia B BUJE CYMMBI Pa3psiAHBIX CJIaraeMbIX, MOPSAIOK BBHIOJHEHUS ACHCTBUM B
BBIPDAKEHUSIX, COJCPXKAIIUX CTENEHb, BBIYUCICHHE 3HAUYCHUI BBIPAXKEHUHN, COJIEpKAIIUX
CTEMEHb.

YucnoBblie BhIPAKEHUsI

UucnoBoe BbIpaXXEHHUE U €ro 3HaYCHHE, MOPSAI0K BBIIOJIHEHUS JCHCTBUIA.

Jlejenne ¢ ocTaTkoOM

JleneHue ¢ OCTaTKOM Ha MHOXECTBE HATYPaJbHBIX YHUCEN, CBOUCMBd OeleHUs C
ocmamxkom. IIpakTryeckue 3a7aun Ha JI€JIEHUE C OCTaTKOM.

CgoiicTBa U NPU3HAKY JAEJIUMOCTH

CBOMCTBO AEIMMOCTUA CyMMBI (pa3HOCTH) Ha uucio. [Ipu3znaku nenmumoctu Ha 2, 3, 5, 9,
10. Ilpusnaxu oenumocmu ua 4, 6, 8, 11. JJokasamenbcmeo npuznakos dearumocmu. Pemenue
MPaKTUYECKHX 33/1a4 C IPUMEHEHUEM TPU3HAKOB JIETUMOCTH.

Pa3o:keHue 4ucjia HA NPOCThIe MHOKUTE/IH

[IpocTeie 1 cocTaBHbIE UnCia, pewemo Ipamocghena.

Pa3noxxeHne HaTypalbHOTO YHCIIa HA MHOXKUTEIH, PA3JI0’KEHUE Ha TPOCTHIE MHOKUTEIH.
Konuuecmeo Oenumeneil uucna, ancopumm pasnodceHus YUCIA HA NPOcmble MHOICUMENU,
OCHOBHAsL Meopema apughmMemuxu.

AJireOpanyeckue BbIpaKeHust

Hcnonb3oBanue OykB [1si 0003HAYCHHSI YHCETl, BEIYMCICHUE 3HAUCHUS alNre0paniecKoro
BBIPQXCHHS, TIPUMEHEHUE JIreOpanvecKiX BBIPAKEHUHN IS 3alFCH CBOWCTB aprU(PMETHUCCKHUX
NeicTBUi, MpeoOpa3oBaHue anredpandeckux BhIPAKECHUH.

JeanTenu U KpaTHble

JlenuTenb U €ro CBOMCTBA, OOIIMI IeIUTeIh ABYX U Oojee yucels, HauOoIbIui o0Imuii
JIEJIATENh, B3AUMHO MPOCTHIC YUCIIA, HAXOXJICHUE HaubobIIero oodmero aenutens. KpatHoe u
€ro CBOICTBa, 0o0IIee KpaTHOE JABYX U OoJjee uyucel, HauMeHblee o0Iiee KpaTHOe, CIOCOObI
HAXO0JICHNS HAUMEHBIIIETO OOIIET0 KPAaTHOTO.

JApoon

OO0bIKHOBEHHBbIE IPOOH

Hons, vacth, ApoOHOe uHcho, ApoOb. [IpoOHOE 4YHuCIO Kak pe3ynbTar JIeJeHHs.
[TpaBuiibHBIE U HENPaBWIbHBIE IPOOH, CMelIaHHAas IpOOb (CMEIIaHHOE YUCIIO0).

3anuch HaTypaIbHOTO YUCIA B BUJE IPOOH C 33JaHHBIM 3HaMeHaTelleM, IpeoOpa3oBaHue
CMEIIaHHOM IpoOH B HEMPABWIBHYIO Ip0Ob U HA0OOPOT.

[TpuBenenue apobdeii k 0dmeMy 3HamMeHaTeno. CpaBHEHHE OOBIKHOBEHHBIX JIPOOEH.

CrnoxkxeHMe ¥  BBIUMTAHHE OOBIKHOBEHHBIX JIpoOeil. VYMHOXEHHWe U  JIeJICHUE
OOBIKHOBEHHBIX JIpOOEHi.

Apudmernueckue JeMCTBUS CO CMEIIaHHBIMU IPOOSMHU.

Apudmernueckue IeHCTBUS ¢ IPOOHBIMU YHCIIAMHU.

Cnocobvl payuonanuzayuu 8bIYUCIEHULL U UX NPUMEHeHUe NPU 8bINOJIHEHUU OeliCEUi.

JecsiTuunbIe APOOH

enast u npobHast yacTu aecatuyHod Apodu. [IpeoOpazoBanue aecATUYHBIX ApolOel B
oObIKHOBeHHBIE. CpaBHEHHE JAECATUYHBIX ApoOed. CrokeHWe W BBIUMTAHUE JECITHYHBIX
npobeit. OKpyrJieHHe ACCATHYHBIX Ipo0eld. YMHOXKEHUE U JIeJIeHHWE JECATUYHBIX IpPOOECH.
Ilpeobpazosanue o06viKHOBeHHbIX Opobell 6 OdecsamuyHvle Opodu. Koneunvle u OeckoHeuHvle
Odecsimuunble Opoou.

OTHolIeHHNe ABYX YK Ces

Macmrab Ha mmaHe u kapre. [Ipomopuuu. CBoiicTBa mpomnopiuii, NpuUMEHEHHE
MPOTOPIIMI ¥ OTHOILIIEHUH MPU PEIICHUH 3a]1a4.

Cpeanee apudmerndeckoe uncea



Cpennee apudmernueckoe 1ByX uncen. M3zo0pakeHne cperHero apupmMeTndeckoro AByx
Yycesl HAa YMCIOBOM mpsiMOW. PereHue MNpakTUYECKUX 3a7ad C MOPUMEHEHHEM CpPEHEro
apudmernueckoro. Cpedrnee apupmemuneckoe HeCKOIbKUX YUCEL.

IIpoueHTHI

[lonsitue mpoieHTa. BbluuciaeHUe NPOLEHTOB OT 4YHUCIAa M YUCIA 1O H3BECTHOMY
MPOLIEHTY, BhIPA)KEHUE OTHOIICHUS B MPOLEHTaX. Pelenrne HecnoKHbIX NMPaKTUYECKUX 3a1ad ¢
MIPOLICHTaMH.

JAunarpamMmmbl

Cronbuatble W KpYroBble aMarpaMmbl. VI3BnedyeHue wWHGOpPMANMU W3 JUATPAMM.
H3zo0padicenue ouazpamm no yucio8blm OAHHbIM.

PanuoHanbHbIE YHCIA

IloJi0kUTeIbHBIE U OTPUIIATEIbHBIE YUCIA

N300paxkeHune drcen Ha YMCIOBOM (KOOpAMHATHOW) psiMoil. CpaBHeHHE yncenl. Moty
YyHClla, TeOMETpUYECKass WHTEpIpeTanus MOAyias uucia. J(eHCTBUS € MOJIOKHUTEIbHBIMU U
OTPULIATEIILHBIMU YUCJIaMH. MHOXECTBO IIEJIBIX YHCET.

IlonsiTHe 0 pauMoHAJBLHOM uHMciae. [lepsuyHoe npedcmasieHue o0 MHOJCECMBE
payuonanvusix yucen. JIecTBUs ¢ pallMOHAIbHBIMU YHUCIAMH.

Penrenune TeKCTOBLIX 3224

Enunuubsl M3MepeHUWii: JUIMHBI, IUIOMIAAH, OO0OBEMa, MAacChl, BPEMEHH, CKOPOCTH.
3aBUCHUMOCTH MEXIy €IWHUIAMU U3MEPEHHUS KaXJOH BEIMYMHBL. 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BPEMsI, PACCTOSIHUE; IPOU3BOJUTENBHOCTh, BpeMs, padoTa; LeHa,
KOJIMYECTBO, CTOUMOCT.

3anaun Ha Bce apupMeTHYECKHE TeHCTBUS

Pemenne TekcToBBIX 33a1a4 apudmMeTndeckuM criocodom. VMcnonapzoBanue Tabmuil, cxem,
YEPTEKEU, IPYTUX CPEJCTB MPEACTABICHUS JAHHBIX TIPU PEIICHUU 3a1a4H.

3agaun Ha IBUKEeHUe, padOTy U NOKYIIKH

Pemienne HecnmoXHBIX 3a7a4 Ha JBWIKEHHWE B TPOTHUBOIIOJIOKHBIX HAINpaBICHUSX, B
OJIHOM HampaBlIEHWH, JBUKEHHE 10 peKe MO TEUEHHUIO U MPOTHB TeueHus. PemieHue 3amad Ha
coBMecTHYIO paboty. [Ipumenenue npodeit npu pemieHun 3aaad.

3agauyu Ha YACTH, T0JIH, TPOLEHTHI

Pemenue 3aa4 Ha HaXOKJE€HUE YacTH YMCIIa U YKcia 1o ero yactu. Pemenue 3amay Ha
MPOLEHTHI U Aonu. [IpuMeHeHne mponopiuil npy penieHn  3a1ay.

Jlornueckue 3agaumn

Pemenrie HeCHOXHBIX JIOTUYECKUX 3adad. Pewienue nosuyeckux 3a0ay ¢ NOMOUbIO
epaghos, mabauy.

OcHoBHbIE MeTOAbI pelIeHUs] TEeKCTOBBIX 3aAa4: apudmernyeckuit, mnepedop
BapUAHTOB.

Harusanas reomerpus

durypsl B okpyxaroieM mupe. Harnsaasie npencrabienusi o GUrypax Ha TUIOCKOCTH:
npsiMasi, OTPE30K, Jy4, YTOJ, JIOMaHasi, MHOTOYTOJbHUK, OKPYKHOCTb, KPYT. UeThIPEXyTObHUK,
NPSIMOYTOJIBHUK, KBaApaT. TpeyroabHUK, 6uobl mpeyeonbHukos. llpasunbHvle MHO20Y20IbHUKU.
N300pa’keHre OCHOBHBIX F€OMETPUUECKUX (PUTYD. B3aumnoe pacnonodicenue 08yx npsamwlx, 08yxX
OKpYJ#CHOCmel, NpAMOU U OKpyschocmu. JInuHa oTpe3ka, JiomMaHOW. EnuHuUIB H3MepeHus
mHbL [locTpoeHue oTpeska 3ajanHoi IuHBL. Buasl yrinos. ['pagycHas mepa yria. M3mepenue
Y TIOCTPOEHHUE YTJIOB C MOMOIIBIO TPAHCIIOPTHPA.

[lepumerp wmHOroyronpHuKa. I[loHsTHe mmom@aaun QUTYpHl;, EIWHUILBI HW3MEPEHUS
wiomanu. [Tnomane npsimoyronbHuka, kBaapara. [IpubnmxenHoe nsmepenue miomanu Guryp
Ha KJIeT4yaTou Oymare. Pagrosenuxue gueypuol.

Harnsigaeie mpencraBieHHuss O TMPOCTPAHCTBEHHBIX (QUTYypax: KyO, Mapajuielenurie,
npu3Ma, mupamuaa, map, cdepa, KoHyc, MHAp. M300paxkeHre MpOCTPaAaHCTBEHHBIX (QUTYP.
Ilpumepvr cevenuu. Mnocoepannuku. Ilpasunvuvie mHococpanuuku. IlpuMepsl pa3BEpTOK
MHOTOTPAaHHHUKOB, IUJIMH]IPA U KOHYCA.



[Tonsarue o6bema; equHULBEI 00beMa. OOBEM MPSIMOYTOIBLHOTO Hapaiesienunena, Kyoa.

[lonsitue o paBeHctBe Quryp. LleHTpanbHas, oceBas U 3epKalbHASL CUMMETPHH.
N300parkeHre CUMMETPUYHBIX (UTYD.

Pemenue npakTuyeckux 3ajad ¢ IpUMEHEHUEM IIPOCTEHILINX CBOUCTB (UTYD.

HcTopusi MaTeMaTHKHU

Tosesnenue yugp, 6yke, uepo2iughos 6 npoyecce cuema u pacnpeoeieHus npooyKmos Ha
pesnem Brusxcnem Bocmoke. Céazb ¢ Heonumuueckoii pegontoyueil.

Pooicoenue wecmudecamepuunoii cucmemol cuucnenus. Ilosenenue oecamuunou 3anucu
yycer.

Poorcoenue u passumue apugpmemuxu namypanouvix yucen. HOK, HOJ/, npocmole uucna.
Pewemo Spamocghena.

llosasenenue Hyna u ompuyamenvHoix yucen 8 mamemamuxe opesnocmu. Ponv [Juogpanma.

Tlouemy (—1)(—1) =+1?

Ipoou 6 Basunone, Ecunme, Pume. Omkpwvimue oecsmuunvlx Opobeu. CmapuHhvlie
cucmemul mep. /lecamuutuvle Opobu u mempuyeckas cucmema mep. JI. Maenuyxuil.

Copep:xxaHue Kypca MaTeMaTHKHU B 7-9 KJjaccax

Aunredpa

Yuciaa

PanuoHaabHbBIE YHCIA

MHoxecTBO panuoHaNbHBIX 4Yucel. CpaBHEHHE palMOHaJIbHBIX uMcen. [leficTBus ¢
panMoHaANBHBIMK YuCIaMu. [Ipedcmasnenue payuoHaibHO20 YUCia 0ecamuyHol Opoowvio.

HppanuonajbHble YuCIa

[TonsTHe uppaunoHaibHOTO uKcia. Pacno3naBanue uppannoHanbHbIX 4rcen. [Ipumepsl

JoKa3aTenbcTB B anreOpe. lppalnuoHanbHOCTh 4YHCIIA \/E [IpuMeHeHHe B TeOMETpHH.
CpasHenue uppayuonanvrvlx yucen. Muoscecmeo oeticmeumenbHulX YUcel.

ToxnecTBeHHBIC IPe0Opa3oBaHUA

YucnosBbie H OyKBeHHbIE BbIPAKEHHUS

Beipakenue ¢ nepemeHHOW. 3HaueHue BbIpakeHMs. [loncTaHOBKA BBIpaXKEHHM BMECTO
MEPEMEHHBIX.

Leibie BbIpaKeHus

Crenenp ¢ HaTypaJbHbIM IOKa3aTeneM M ee cBoiicTBa. IIpeoOpa3oBaHus BbIpakeHUH,
COJIEpKalIiX CTENEHH C HaTypaJIbHBIM I10KA3aTENIEM.

OpHowneH, MHoroujeH. JleWcTBUS C OJHOYIEHAMHM W MHOTOWIEHaMHU (CJIOKEHHE,
BbIYUTaHUE, YMHOXeHHE). DOpMyIIbl COKPAIIEHHOT0 YMHOXKEHHUS: pa3HOCTh KBaJIpaToB, KBajapar
CYMMBI M pa3HOCTH. Pa3znojkeHne MHOroujieHa Ha MHOXHUTENN: BBIHECEHHUE OOIIEr0o MHOXKHTENSA
3a CKOOKH, epynnupoexa, npumeHenue Gopmyl cOKpawjeHHo2o ymHodceHus. Keadpammuuiii
Mpexujiet, pasiodHceHue KeaopamHo20 mpexuieHa Ha MHONCUMEU.

J{poOHO-panHOHAJIbLHBIC BHIPAKEHHUS

Crenenp c uenbiM mnokaszareneMm. [IpeoOpa3oBanue ApOOHO-TMHENWHBIX BBIPAKEHUMN:
CJIO)KEHUE, YMHOXEHHUE, JIeNIeHue. Aneebpauieckas Opoobs. JJonycmumbie 3HAYEHUS NePEeMEHHbIX
6 OpobOHO-payuoHanbhvix evipadcenusx. Cokpawenue ancedbpauveckux opooei. Ilpusedenue
aneebpauveckux opodeii Kk obwemy 3namenamenio. [elicmeus ¢ ancedpaudeckumu OpoOIMU:
Cll0JHCe e, 8bIYUMAHUe, YMHOJICEHUe, OelleHUe, 8036€0eHUe 8 CIENEHb.

IIpeobpazosanue 8vipasiceHull, cO0epHCAuUX 3HAK MOOYVIIA.

KBaaparHbie kopHn

Apudmernueckuil KBaapaTHbI KopeHb. [IpeoOpa3zoBaHue BBIpAKEHMH, COJEpPKALIMX
KBaJIpaTHble KOPHHU: YMHOXKEHHUE, JeJIEHUEe, BBHIHECEHHE MHOXUTENd H3-1I0J 3HaKa KOpHS,
8HeceHue MHOMCUMeNs 0O 3HAK KOPHAL.

YpaBHeHHsI M HEPABEHCTBA

PaBencrBa

YucnoBoe paBeHCTBO. CBOMCTBA YHCIOBBIX PAaBEHCTB. PABEHCTBO € MEPEMEHHOM.



YpaBHeHus

[lonsiTne ypaBHeHHMsT W KOpHS ypaBHeHUS. [Ipedcmaeénenue o0 pagHOCUTLHOCMU
ypasHenuti. Obnacmov onpeodenenus ypasHenus (001acms 0ONYCMUMbIX 3HAYEHUL NepeMeHHOl).

JIuHeiiHOe ypaBHEHHE U €r0 KOPHU

Pemenue nuHelHbIX ypaBHEHUWH. Jluneuinoe ypasnenue ¢ napamempom. Konuuecmeo
KOpHell TUHelH020 ypasHeHus. Pewenue nuneiinblx ypagnenul ¢ napamempom.

KBaapaTrHoe ypaBHeHHe U €r0 KOPHH

KBanpatusle ypaBHeHus. Hemnonnble KkBaapaTHble ypaBHeHUA. JIUCKpUMHHAHT
KBaApaTHOro YypaBHeHusd. Dopmyna KOpHEHW KBaJIpaTHOrO ypaBHEeHMs. Ieopema Buema.
Teopema, obpamnas meopeme Buema. Pemienue KBaIpaTHBIX YpaBHEHHI:MCIOIb30BaHHE
dopMynbl Ul HAXOXKACHUS KOPHEH, epaguueckuil mMemoo peulenus, pasziodceHue Ha
MHOJICuUmenu, noobop KopHell ¢ UCNOIb308aHuem meopemvl Buema. Konuuecmeo rophell
K8AOPAMHO20 YPABHEHUs 8 3A6UCUMOCTU OM €20 Ouckpumunanma. bukeadpamuvie ypasHnenus.
Ypasuenus, ceooumvle xk nunetinvim u kéaopamuwvim. Keaopammuovle ypasrnenus ¢ napamempom.

/{poOHO-panuoHaIbHbIEC YPABHEHUS

Pemenne mpocredmmx ApoOHO-TUHEHHBIX YpaBHEHUH. PeuieHue OpoOHO-payuoHAIbHbIX
VPaHeHUIl.

Memo0wi pewienus ypasHenuii: Memoovl pasHOCUIbHBIX NPeodPA308aHuUll, MEMoo 3aMeHbl
nepementol, epaguueckuti memoo. Mcnonrvzosanue c0ticme QyHKYull npu peuieHuy ypasHeHull.

IIpocmetiwue uppayuonanvHvle ypagueHus 6uoa ﬂf f (x) =a, \/”f (X) = \/g (X) :

VYpasnenus euoa x"=a .Ypasnenus 6 yenvix uucnax.

Cucrembl ypaBHeHUH

VYpaBHeHHe ¢ OByMs INepeMeHHbIMHU. JIuHelHoe ypaBHEHHE C JBYyMs [E€PEMEHHBIMHU.
Ipsamas kax epaguueckas unmepnpemayus IUHEUHO20 YPAGHEHUS C 08YMs NEPEMEHHBIMU.

[TonsiTHe cucreMsl ypaBHeHMI. Pelienne cucreMsl ypaBHEHUN.

MeToap! peleHs CUCTEM JIMHEWHBIX YpPaBHEHHMN C IBYMs MEPEMEHHBIMU: epaghuueckuii
Memoo, Memoo COHCeHUsl, METO]T TIOJICTAHOBKH.

Cucmemvl TUHEUHbIX YPAGHEHUN C NAPAMEMPOM.

HepaBencrBa

Yucnossle HepaBeHCTBA. CBOMCTBA YMCIIOBBIX HEpaBEHCTB. IIpoBepka crpaBeaMBOCTH
HEPABEHCTB IPH 33/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

HepagenctBo ¢ nepemennoii. Ctporue u Hectporue HepaBeHcTBa. O01acmy onpedenenus
HepaseHcmea (0o1acmeb 0ONYCMUMBIX 3HAYEHUL NePEMEHHOLL).

PelreHre TMHENHBIX HEPABEHCTB.

Keaopamnoe mnepasencmeo u ez2o pewenus. Pewenue xeaopamuvix HepageHCcms:
UCNONb308aHUE CBOUCME U 2pagurka KeaopamudHol QYHKYUU, Memoo UHMEPEanos. 3anuce
pewenus Keaopamno20 HepageHCcmad.

Pewenue yenvix u OpobHO-payuoOHANbHBIX HEPABEHCME MEeMOOOM UHMEPBATIOB.

CucreMbl HEPaBEHCTB

CucreMpl HEpPaBEHCTB C OJHOM INEpEeMEHHOW. PemieHne cucteM HEpaBeHCTB C OJHOMN
MEPEMEHHOM: JIMHEHHBIX, KeaodpamHuvix. W300pa’keHUEe penieHus CHUCTEMbl HEPAaBEHCTB Ha
YHUCIIOBOW MPSIMOMN. 3alIUCh PELLIEHUS] CUCTEMbI HEPABEHCTB.

DOyHKIUT

IHousitue pyHKkuHuU

JlekapToBbl ~ KOOpJAWMHATBl Ha IUIOCKOCTH. DOpMHUpOBaHWE TMPEACTABIEHUH O
METANPEeIMETHOM MOHATUU «KOOPAMHATHD. CrocoObl 3anaHus (YHKIMHA: aHATUTUYECKHA,
rpaduueckuit, Tabauunbiil. ['padux dynkuu. [Ipumeps! QyHKIMI, MonydaeMbIX B Ipoliecce
UCCIIEIOBaHMS Pa3IMYHbIX PEaJbHBIX MPOLIECCOB U PELIeHNs 3aa4. 3HaueHne GyHKIUU B TOUKE.
CpoiictBa (QyHKIUI: 00NacTh ONpENENIeHUs, MHOXECTBO 3HAUEHUM, HYIHU, HPOMEKYTKH
3HAKOIMOCTOSIHCTBA,  YeMHOCMb/HeuemHOCmb, TIPOMEKYTKH  BO3pacTaHHss W yOBIBaHUS,
HanOoJIbIlIee U HauMEeHbIee 3HaueHus. MccnenoBanue GyHKINH 1O ee Tpaduky.




IIpeocmasnenue 06 acumnmomax.

Henpepvienocmo ¢hynxyuu. Kycouno 3a0annvle ynkyuu.

JIuneiiHas pyHKIUsA

CpoiictBa W rpaduk JHHEHHOW GYHKIMH. YTJIOBOM KOXQHUIMEHT MpsSMOi.
Pacnionoxxenne rpadyka TMHEHHON (YHKIIMH B 3aBUCHMOCTH OT €€ YIII0BOr0 KO3 UIMeHTa U
CcBOOOIHOTO wieHa. Haxoowcoenue koapduyuenmos aunetiHot GyHKyuu no 3a0aHHbIM YCA10BUIM.
NPOX0odCOeHUe NPAMOU yepe3 08¢ MOUKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOJHCOeHUe NPAMO
yepes OAHHYI0 MOYKY U NAPALLETbHOU OAHHOU NPAMOLL.

KBagparuunas pyHkumst

CpoiictBa u rpaduk KBaapatnuHod QyHkuu (mapadona). Ilocmpoenue epaghuxa
keaopamuynol @yHkyuu no moukam. HaxoxxneHnue Hyned KBagpaTUUYHOW (QyHKIHH,
MHOICeCm8ea 3Ha4eHUll, NPOMENCYMKO8 3HAKONOCMOAHCMEA, NPOMEINHCYMKO8 MOHOMOHHOCMIU.

OOpaTHasi NPONOPUHOHATBHOCTH

k
ColicTBa (GyHKIUH Y = k y = —. I'unep0bomna.
X X

I'pagpuku gynxyuir. Ilpeoopazosanue epagura ynkyuu y = f(x) 072 nocCmpoeHus.

2pagpukoe QynKyuil 6U0A y — af (kx-+b)+c -

I'padhuxu ynxyui y=a+L, y =X y=x: y=|x-

X+b

IlocsienoBaTeIbHOCTH M IPOTPeECCHH

UucnoBass  1ocie1oBaTenbHOCTb.  IIpuMepsl  4YHMCIOBBIX  MOCIEAOBATEIBHOCTEH.
beckoneunble mocneAoBaTEeNbHOCTUH. ApudMeTHueckas TMporpeccus H €€  CBOWCTBA.
['eomerpuueckast mporpeccus. Dopmyra obweeo uneHa u cymmvl N NEpevix  UieHO8
apugpmemuueckotl u ceomempuyeckol npozpeccuil. Cxooauasics ceomempuyeckds npoepeccus.

Pemenue TeKCTOBBIX 33124

3agauu Ha Bce apuMeTHIECKHE NeHCTBUS

Pemenue TexcToBbIX 3ama4 apudmMeTuueckum crocoboM. Mcnonb3oBanue Tabmauil, cxeM,
YyepTexke, APYrux CpeACTB MPEACTABICHUS IaHHbBIX MPU PEIICHUH 3aJauH.

3agaun HA ABUKEHUE, PA00TYy M MOKYNKH

AHanu3 BO3MOXHBIX CUTYyallMii B3aMMHOTO PaCMONIOKEHUsI OOBEKTOB MPH UX JBUKCHHH,
COOTHOILIEHUS! 00BEMOB BHITIOJIHAEMBIX Pa0OT MPU COBMECTHOU padoTe.

3agauu Ha YACTH, T0JIH, TPOLEHTHI

Pemenue 3aa4 Ha HaXOKJEHUE YacTH YMCIIa U YMcia 1o ero yactu. Pemenue 3amay Ha
MPOLIEHTHI U A0TU. [[puMeHeHne nponopumii Npu peiieHuy 3aaau.

Jlornueckue 3agaumn

Pemenne norudeckux 3anad. Peuierue 102uteckux 3a0a4 ¢ noMowbto epagos, mabauy.

OcHoOBHbBIE MeTO/Ibl PellIeHUs] TEKCTOBBIX 3a/1a4: apu(dMEeTHUECKUH, alredpandecKui,
nepebop BapuaHTOB. [lepguumvie npedcmasieHus o Opyux Memooax peueHus 3a0ay
(ceomempuueckue u epaguueckue memoowl).

CTaTucTHKA M TeOpHs BEPOSATHOCTE

Crarucruka

TabnuuHoe wu rpaduyeckoe TNPEACTABICHHE JAHHBIX, CTOJNOYAThIe M KPYTOBBIE
IUarpaMMmbl, TpapuK, TPUMEHEHHE IuarpaMM H TpaukoB I OMHCAHUS 3aBUCUMOCTEH
peabHBIX BENUYMH, U3BIeYeHHEe WHpopMammu w3 TaONMI, [auarpaMM ©  TpaduKOB.
OnucatenbHble CTaTUCTHYECKHE IOKAa3aTeNM YHCIOBBIX HAOOpPOB: cpeaHee apudMeTudeckoe,
Meouana, HauOoOIbIIIee M HAaMMEHbINIee 3HA4YeHHs. Mephl pacCewBaHUS: pa3Max, oucnepcus u
cmanoapmHuoe OmKIOHeHue.

CnydaiiHass M3MEHYMBOCTh. M3MeHUMBOCTH TpH u3MepeHusix. Pewarowue npasuia.
3axkonomepHOCMU 8 USMEHUUBLIX BEIUUUHAX.

CayuaiiHble cOOBITHS

CrydaifHple OTBITHI (IKCIIEPUMEHTHI), SJEMEHTApPHBIC CIyJdailHble COOBITHUS (MCXOJBI).
BepositHocTi  snmemMeHTapHbIX  coObITMH. COOBITUS B CIydallHBIX OJKCIIEPUMEHTaxX U
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OJIaroNpUATCTBYIOIIUE dJIEMEHTApHBIE COOBITHS. BeposITHOCTH ciydallHbIX COOBITHIA. OMBITHI C
PaBHOBO3MOXHBIMU 3JIEMEHTAapHBIMU COOBITUAMHU. Kilaccuueckre BepOSITHOCTHBIE OIMBITHI C
UCIIOJIb30BAaHUEM MOHET, KyOUKOB. [Ipedcmasienue cobvimuii ¢ nomowwvto ouazpamm Jiiepa.
Ilpomueononoscrvle codbvimus, oO0veouneHue u nepeceyeHue cobvimuil. Ilpasuno crnoocenus
sepossmuocmeii. Cnyuatinoiii  6vloop. IIpeocmasnenue sKcnepumenma 6 6ude Oepesd.
Hezasucumvie  cobvimus. Ymnooicenue  eeposmmnocmeii  Hezasucumuvix  coObImull.
Ilocnedosamenvhuvle Hezagucumvie ucnvimauus. llpencTaBieHue O HE3aBUCHUMBIX COOBITHAX B
YKU3HU.

dnemenmol KOMOUHAMOPUKU

Ilpasuno ymuoocenus, nepecmanosku, ¢axmopuan uucia. Couyemaunusi U YUCIO
couemanuii. Popmyna uucna couemanui. Tpeyeorvnuk Ilackana. Onvimvl ¢ 60IbWUM YUCTIOM
DPABHOBO3MOJICHBIX 2NIeMEHMAPHLIX cobbimull. Buvluucnenue eepoamuocmeti 6 onvlmax c
npumenenuem KomoOunamopuwix gopmyn. Hcneimanus bepuynnu.  Yenex u  Heyoaua.
Beposmnocmu coovimuii 6 cepuu ucnoimanuti beprynnu.

Cnyuaiinvle éenuqunsl

3Hakomcmeo co CAyHauHbIMU BEIUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKDEemHbIX
cayyaiinvlx genuyur. Pacnpedenenue eeposmuocmeri. Mamemamuueckoe oxcuoanue. Ceovicmea
Mamemamuyeckozo oxcuoanus. Ilonamue o 3akone 6onvuiux uucen. Usmepenue sepossimuocmet.
Ilpumenenue 3axkona O6oOMLWUX UUCEN 6 COYUONO2UU, CMPAXOBAHUU, & 30PABOOXPAHEHUMU,
obecneueHuu 6e30NACHOCMU HACENIeHUS. 8 UPE3BbIYALIHBIX CUMYAYUSIX.

I'eomerpus

I'eomerpuueckne purypbi

Durypsl B reoMeTpHHU H B OKPY:KaI0IeM MUpe

I'eomeTpuueckas ¢urypa. @opmMupoBaHue NPEICTABICHUNA O METANPEIMETHOM MOHITUU
«purypar.

Touka, TuHUA, OTPE3OK, IpsIMasi, Ty4, JIOMaHasl, III0CKOCTh, YToJl, OUCCeKTpHUca yIiia u ee
CBOMCTBA, BUJIbI YTJIOB, MHOTOYTOJIbHUKH, KPYT.

OceBas cummMeTpus reoMeTpuueckux uryp. LleHTpanbHas cHMMETpHUSI TE€OMETPHUUECKUX
duryp.

MHOroyroJibHUKH

MHOroyroiapHUK, €ro JJEMEHTbl M €ro CBOHCTBa. Pacno3HaBaHHE HEKOTOPBIX
MHOT'OYTOJIbHUKOB. Buinykisie u HegblnyKivie MH0O20y20abHuKU. [IpaBUIIbHbIE MHOTOYTOJIbHUKHU.

Tpeyronsauku. Beicota, meamana, OWCCEKTpHca, CPEAHSS JIMHHUS TPEYroJbHHUKA.
PaBHOOEIpeHHBIN TPEYTONbHHUK, €r0 CBOWCTBA M TMPHU3HAKU. PaBHOCTOPOHHMI TPEYroJbHUK.
IIpAMOYTONIBHBINM,  OCTPOYTOJIBHBIMA,  TYNOYTOJBHBIM  TPEYrOJbHUKW. BHemHue  yrisl
TpeyroyibHUKa. HepaBeHCTBO TpeyrojibHUKA.

UYersipexyronpuuku. [lapamienorpamm, pomO, TpsSMOYTOJILHHMK, KBaJpaT, Tparienus,
paBHOOeApeHHas Tparenus. CBONCTBA U MPU3HAKH MapaijieriorpaMmma, pom0a, mpsMOyrolbHUKA,
KBaJpara.

OKpyXHOCTBb, KPyT

OKpyXHOCTh, KPYTI, X OJJIEMEHTHl M CBOWCTBA; IIEHTPAJIbHbIC W BIIMCAHHBIC YTJIBI.
KacarenbHast u cexywas K OKpYXKHOCTH, ux ceoucmea. BnucaHHble U ONHMCAHHBIE OKPYKHOCTHU
IUTSL TPEYTOJIbHUKOB, Yemblpex)y20bHUKO8, NPABUIIbHBIX MHO20Y20TbHUKOS.

I'eomeTpuueckue purypol B npocTpaHcTBe (00bEMHBbIE TEJa)

Mmnozoepannuk u eco snemenmul. Hazeanus mMno2o02paHHuKkos ¢ pasHbiM NOJI0HCEHUEM U
Konuyecmeom epawuet. llepBUUHbIE MPENCTABICHUS O MUPAMHJAE, Napajlieienunene, MnpusMe,
chepe, mape, MUWIHHAPE, KOHYCE, UX JIEMEHTAaX U MPOCTEUIITUX CBOMCTBAX.

OTHomeHust

PagencrBo Qpuryp

CBoiicTBa paBHBIX TPEYroJbHUKOB. [IpU3Haku paBeHCTBa TPEYTOIbHUKOB.

IMapaayenbHOCTH NPSAMBIX



[Ipu3Haku U cBOMCTBa MapaUieIbHBIX MPAMBIX. Axcuoma napannervbHocmu Esexauoa.
Teopema Paneca.

IlepnenauKyasipHble NPSIMbIE

[Ipsamoit yron. Ilepnennukynsp k mnpsmoil. Hakmonnas, npoekuus. CepeauHHBIN
NEePIEeHIUKYISAP K oTpe3Ky. Ceoticmea u npusHaxu nepneHOuKyIApHOCIU.

Iloooobue

IIponopyuonanvusvie ompesku, nooobue ¢gueyp. I[lodobnvie mpeyeonvruxu. I[lpusnaxu
noooo6us.

B3anMHoe pacnosioxkeHue psiMON U OKPYKHOCTH, 08YX OKDYIHCHOCMEL.

HN3mepeHuss M BBIYMCICHUS

Beanunnbl

[lonstne Benuuunbl. [lnmuHa. M3mepenue miivHbl. EOuHWLBL W3MEpeHUs JJIMHBIL.
Bennuuna yria. ['pagycHas mepa yria.

[TonsaTe o TUIOMAAM TUIOCKOM (UTYphl M €€ CBOWCTBaxX. V3MepeHue Iuiomazei.
Enuuuiel n3MepeHus mIomaim.

[IpencraBnenne o0 oObeme U ero cpoiictBax. Msmepenune oovema. EquHUIBI H3MEpEeHUS
00BEMOB.

HN3mepeHuss 1 BBIYMCICHUS

NHcTpyMeHTHI 1J1sI U3MEPEHU W TIOCTPOCHUI; U3MEPEHUE U BBIYHCIICHHE YTJIOB, JUTHH
(paccrosinuit), mnomazaei. Tpuronomerpuyeckue (YHKIUU OCTPOrO yria B MPSMOYTOJIbHOM
TpeyroipHuKe Ipuconomempuyeckue @QyHKyuu mynoeo yena. BplYHCICHHE SJIEMEHTOB
TPEYTrOJIbHUKOB C HCIIOJIb30BAHUEM TPUTOHOMETPUYECKUX COOTHOLICHUWA. POpMyIbl IJI0IAIU
TPEYroJdbHUKA, MapajuleliorpaMMa W €r0 YacTHBIX BHUAOB, (DOPMYINBI JUIMHBI OKPYKHOCTH H
wiomaau kpyra. CpaBHeHue u Beluncienue miomaaei. Teopema [ludaropa. Teopema cunycos.
Teopema kocumycos.

Paccrosinus

Paccrosinne Mexnay Toukamu. PaccTosHMe OT TOUKHM 10 NpAMOU. Paccmosnue medxrcoy
Queypamu.

I'eomeTpuyeckue nocTpoeHust

I'eomeTpuyeckue MOCTPOSHUS AJIs MILTIOCTPAIIMK CBOMCTB T€OMETPUUECKHUX (DUTYD.

NHCcTpyMEHTBI JUIsi TOCTPOCHMM: LUPKYJb, JMHEHKA, YIOJIbHUK. [Ipocmetiwiue
HOCMPOeHUs. YUPKYIeM U JUHEUKOU. NOCMpoeHue OUCCEeKmpUcyl yeid, NepneHOUuKyIapa K
NPAMOU, Y2id, pa8HO20 OAHHOMY,

Ilocmpoenue mpey2onbHUKO8 RO MpeM COPOHAM, 08YM CIHOPOHAM U Y2ly MexCOy HUMU,
cmopone U 08yM NPULEHCAWUM K Hell YelaM.

enenue ompesxa 6 0aHHOM OMHOULEHUU.

I'eomeTpuueckue npeodpazoBaHus

IIpeoOpasoBanus

[Tonssitue  mpeoOpazoBanus. IlpeacraBienne 0 ~ MeTanmpeaIMETHOM  TIOHSITHH
«tpeobpazoBanuer. [loodoobue.

JABukeHust

OceBas U LEHTpaJbHAs CUMMETPUS, HOBOPOmM U napaiienvhviti neperoc. Kombunayuu
08UICEHUT HA NIOCKOCMU U UX CBOLICMEA.

BekTopbl M KOOPAMHATHI HA MJIOCKOCTH

BekTopsl

[TonsTHe BekTOpa, NEHCTBUS HAJ BEKTOpPaMH, HCIOJIb30BAaHHUE BEKTOPOB B (HU3HKE,
DPasodiceHue 6eKmopa Ha cocmasisioujue, CKaiapHoe npousseoenue.

Koopaunarsi

OCHOBHbIE TIOHSITUS, KOOPOUHAMbBI  BEKMOPA, PACCMOSHUE MeHCOy  MOYKAMU.
Koopounamur cepedunvi ompeska. Ypaenenus guayp. Ilpumenenue 6ekmopos u Koopounam 0is
peutenus npocmeuuux 2e0Mempudeckux 3a0au.



HcTopus MaTeMaTHKHU

Bosnuxknosenue mamemamuxu kax Hayku, smansl ee pazeumus. OcHOGHble paszoevl
mMamemamuxu. Bvioaowuecs mamemamuku u ux 6Kk1a0 6 pasgumue Hayku. beckoneunocms
MHOXMCecmsea npocmuix yucel. Yucna u onunvl ompeskos. Payuonanvnuvle uucna. Ilompebrocmo
6 uppayuonanvHulx yuciax. lxona Iugacopa.3aposcoenue ancebpovl 8 HeOpax apugmemuxu.
An-Xopesmu. Poowcoenue oykeennotl cumeonuxu. I1. @epma, @. Buem, P. Jlekapm. Hcmopus
80NPOCA O HAXONCOCHUU (OPMYL KOpHel aneedpauyeckux YpasHeHuil cmeneueu, OO0IbUUX
yemuvipex. H. Tapmanwvs, /{oc. Kapoano, HX. Abenw, 3. I'anya.

Ilossnenue memooa KoOOpOUHAm, NO3BONAIOULE20 NEPEBOOUMb 2eoMempUuiecKue 00beKmbl
Ha s3vik aneeopwl. [losenenue epagukos ¢pynkyuii. P. [lexapm, I1. @epma. Ilpumepol paznuunwvix
cucmem KOOpoOuHam.

3aoaua Jleonapoo Ilusanckoeo (@ubonauuu) o kpoauxax, wucia Puobonawyu. 3adava o
waxmamuou 0ocke. CX00UMOCMb 2e0MempuiecKol Npocpeccuu.

Hcmoxu meopuu eeposimuocmeii: cmpaxoeoe oOeno, azapmuvlie uepvl. Il. DPepma,
b.Ilackans, A. Bepnynnu, A.H.Koamoeopos.

Om 3emnedenusn xk eeomempuu. Ilugpazop u ezo wkona. @anec, Apxumeo. Ilnamon u
Apucmomens. Ilocmpoenue npasunbHvlx MHO20y201bHUKO0S. Tpuccekyusa yena. Keadpamypa
Kkpyea. Yoeoenue xyoa. Hcmopusa uucna m. 3onomoe ceuenue. «Hauana» Esexnuoa. JI Diinep,
H.U.Jlobauesckuii. Ucmopus namozo nocmyniama.

Teomempus u uckyccmeo. I'eomempuyeckue 3aKOHOMEPHOCMU OKPYICAIOULE20 MUPA.
Acmponomus u eeomempus. Umo u kax ysmamu Anaxcaeop, Opamocgen u Apucmapx o
pasmepax Jlyuet, 3emnu u Connya. Paccmosanus om 3emau 0o Jlywer u Connya. Hzmepenue
paccmosinus om 3emau 0o Mapca.

Ponv poccutickux yuenvix 6 pazsumuu mamemamuxu: JI. Oinep. H.U. Jlobauesckuii,
11.J1.Hebwvrues, C. Kosanesckas, A.H. Koaimozopos. Mamemamuxka 8 pazsumuu Poccuu: Ilemp |,
WKONA MamemMamudeckux U HA8USAYUOHHLIX HAYK, paszgumue poccutickoeo ¢roma, A.H.
Kpvinos. Kocmuueckas npoepamma u M.B. Kenowiu.

Coaep:xanue Kypca MaTeMaTHKH B 7-9 Kiaccax (yriry01eHHbIH YPOBeHb)

Auredpa

Yucaa

PauuonanbHbIe yncIa

CpaBHeHME pallMOHANBHBIX YKcell. J[elcTBUS ¢ pallMOHaIbHBIMHU unciaMu. KoHeuHble u
OeckoHEUHBIE AecsITHYHbIe npodu. [IpencraBienne palMoOHATLHOTO YKCIA B BUIIE JECITHYHOU
IpooH.

HppauunonajbHble Yucjaa

[lonsiTue uppanmoHanbHOrO yKcia. Pacno3HaBaHue MppalMOHAIbHBIX yucen. JlelcTBus
C UpparMoHAIbHBIMU unciaamMu. CBOMCTBA JAEHCTBUN C UppallMOHATBHBIME YnciiaMu. CpaBHEHUE
MPPALMOHATBHBIX Yuced. MHOXKECTBO ACHCTBUTENbHBIX YUCEL.

[IpencraBneHus: 0 pacIIMPEHUSIX YACITOBBIX MHOKECTB.

ToxnecTBeHHBIE IPe0Opa3oBaHUA

YuciioBble 1 OyKBEHHbIE BbIPAKEHUS

Bripaxkenue ¢ nepemeHHO#l. 3HaueHue BblpakeHUs. [lojcTaHOBKA BBIPAKEHUM BMECTO
MePEMEHHBIX.

3akoHbl apudmeTHueckux AeictBuil. [IpeoOpa3oBaHMsl YHMCIOBBIX  BBIPAKECHUI,
COJIeprKallNX CTENEHH ¢ HaTypPaJIbHBIM M LIE€JIbIM [TOKa3aTeJIeM.

MHoro4/ieHbl

OpHowieH, cTeneHb oAHowiIeHa. JleWcTBuA ¢ opgHOWwIeHaMH. MHOIO4YIEeH, CTENeHb
MHOTOWIeHa. 3HAY€HUs MHOrowieHa. J[efcTBHS C MHOrouwleHamH: CJIOKE€HHE, BBIUMTAHUE,
yMHOXeHHe, JneneHue. [IpeoOpa3oBaHue 1eI0ro BbIpaKEHUS B MHOrowieH. Dopmysbl
COKpAIIEeHHOTO YMHOXKE€HUS: Pa3HOCTh KBaJApPaTOB, KBaapaT CYMMblI M pa3HOCTH. DopMyIbl
npeoOpa3oBaHMs CyMMBI M Pa3HOCTH KyOOB, KyO CyMMBI U pa3HOCTH. Pa3iokeHrne MHOTOUJICHOB
HA MHOMKHTEIH: BBIHECCHHE OOINEro MHOXHTENS 32 CKOOKH, TPYIMIHUPOBKA, UCHOIH30BaHUE



(GbopMyIT COKpAIIEHHOTO YMHOXEHHS. MHOTOWIEHBI ¢ OMHON mepeMeHHOW. CTaHIapTHBIA BHIT
MHOTOYJIEHA C OJTHOW MEPEMEHHOM.

KBagparusiii TpexwieH. KopHu kBaapaTHOro tpexwieHa. Pa3noxeHue Ha MHOXUTEIU
KBaJpaTHOro TpexwieHa. Teopema Buera. Teopema, oOparHas teopeme Buera. Bwimenenue
MOJTHOTO KBajpaTa. Pa3noxkeHne Ha MHOXKHUTEH CIOcOOOM BBIICICHHUS TIOJTHOTO KBaIpara.

IlousiTHe TOKNECTBA

ToxnecTBennoe nmpeodpasosanue. [IpencraBneHue o TOXIAECTBE HA MHOXKECTBE.

ApoOHo-panmoHaJbHbIe BHIPAKEHUS

Anrebpanueckas 1po0s. [Ipeobpa3zoBaHus BbIpaXKEHUH, CONEPKAIIUX CTEICHU C IIEIBIM
nokasareneM. JlonmycTumble 3HAYeHMsI MEPEMEHHBIX B JAPOOHO-PALMOHANIBHBIX BBIPAKEHUSX.
Cokpamienue anreOpandeckux npoOeit. [lpuBenenuwe anreOpamueckux Apodei k olmemy
3HaMeHaremo. JlelcTBus ¢ anreOpanyeckKuMu ApoOsMU: CIIOKEHUE, YMHOKEHHE, JI€TICHHUE.

[IpeoOpa3oBanue BEIpAXKECHHA, COACPIKALIMX 3HAK MOYJIS.

HppanuoHajbHbIe BBIPAKEHHS

Apudmernueckuii KBaApaTHBI KOpeHb. JlOMycTHMbIE 3HAuYeHHsI TEPEMEHHBIX B
BBID@KEHUAX, COJepXkalux apudmernueckue KBaapaTHble KopHHM. IIpeoOpasoBanue
BBIPAKECHMM, COAEP/KALMX KBAJIPATHBIE KOPHH.

Kopau n-pix creneneil. JlomycTuMble 3HA4YE€HHs IIEPEMEHHBIX B  BBIPAKEHUSX,
coJiepKalluX KOpHU N-bIX cteneHel. [IpeoOpa3oBaHue BhIpa)XKEHUM, coAepkKallluX KOPHHU N-bIX
CTEIEHEN.

Crenenp ¢ panuoHalbHBIM NOKa3zaTeneM. [IpeoOpasoBaHue BbIpaXXEHUI, COAEpIKaILUX
CTENEHb C PALIMOHAIBHBIM I10KA3aTEIIEM.

YpaBHeHust

PaBencrBa

YucnoBoe paBeHCcTBO. CBONCTBA YNCIOBBIX paBEHCTB. PaBEHCTBO ¢ mepeMEHHOM.

YpaBHenust

[lonsTre ypaBHEeHUS M KOpHS ypaBHEHMs. [IpencraBieHrne o paBHOCHIBHOCTH YPaBHEHUI
Y ypaBHEHUAX-CIIEICTBUSAX.

[IpencraBienre o0 paBHOCUIBHOCTH Ha MHOXKECTBE. PaBHOCHIIBbHBIE NpeoOpazoBaHUs
YpaBHEHUM.

MeTtoasbl pelieHUs] ypaBHEHH

MeTtoabl paBHOCUIIBHBIX MpeoOpa3oBaHMM, METOJ 3aMeHbl NEepPeMEHHOU, rpapuuecKuit
MmeToJ1. Mcrnonb3oBaHue CBOMCTB (PyHKIMI IPU pPELIEHUU YpaBHEHUM, UCTIOIb30BAaHUE TEOPEMBI
Buera 11 ypaBHEHUI CTENEHH BhIILIE 2.

JInHeliHOe ypaBHEHHE U €r0 KOPHHU

Pemenne nuHelHpIX ypaBHeHui. KonnyecTBo KOpHEH JIMHENHOTO ypaBHeHMs. JIuneitHOe
YpaBHEHUE C IAPAMETPOM.

KBanpaTrHoe ypaBHeHHe B er0 KOPHH

JIMCKpUMHHAHT KBaJpaTHOrO ypaBHEHUsA. DopMyiia KOpHEH KBaJpaTHOTO YpPaBHEHHS.
KonuuecTBo [EHCTBUTENBHBIX KOpPHEH KBAaJApaTHOTO YypaBHEHUs. PeleHne KBaapaTHBIX
ypaBHEHUM: rpaduuecKuil METOJ1 pelieHus, UCIOIb30BaHUE (GOPMYIIBI ISl HAXO0XKIEHUSI KOPHEH,
pa3lio)KeHHe Ha MHOXUTENW, MoA0Op KOpHEH C HCIOoNb30BaHHEM TeopeMbl Buera.
bukBanpaTHele ypaBHEHHs. YPaBHEHHs, CBOJMMBIE K JMHEHHBIM M KBajapaTHbIM. KBagpatHoe
ypaBHEHUE C IapameTpoM. PemieHue npocTEeHINUX KBaJpaTHBIX YPaBHEHHUM C IapaMeTpaMHu.
Pemenne HEKOTOPBIX TUIOB YpaBHEHUN 3 U 4 CTENEHU.

/{poOHO-panuoOHAJIbLHbIC YPABHEHUS

Pemenue npoOHO-pallMOHAIBHBIX YPaBHEHUH.

Ipocreiimme mppannonanbubie ypasHenus supa: /f (x)=a; \/’f (x) = \/g (x)
JF(xX) = aVf(x)Vg(x) u ux peumenne. Pelienne MppauMOHATBHBIX ypaBHCHHiA BHIA

f(x)=g(x).

CucreMbl ypaBHeHH
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VYpaBHeHHE ¢ IByMs MEpEMEHHbIMH. PellieHne ypaBHEHUN B LENbIX yucnax. JIuHerHoe
ypaBHEHHE C JABYMs IEepeMeHHbIMH. ['paduueckas uHTEprpeTanusi JTUHEHHOrO ypaBHEHUS C
IByMsl TiepeMeHHbIMU. [IpencraBieHue o TpadUUECKON WHTEPIPETANMA TPOU3BOIHHOTO
YpaBHEHUs C ABYMsS NEPEMEHHBIMH: JIMHUM Ha IJIOCKOCTH. [loHATHE cucTeMbl ypaBHEHMIA.
Pewenne cucrem ypaBHEHHUM.

[IpeacraBnenne O paBHOCUIBHOCTH CHUCTEM YypaBHEHUW. MeTOnpl peleHus CHUCTEM
JTUHEHHBIX ypaBHEHUH C JABYMs MEPEMEHHBIMH T'paUUeCKUil METOM, METOJ| CIOXKEHHS, METO
MOACTAaHOBKU. KoIMuYecTBO pelleHui CUCTEMbl JIMHEWHBIX ypaBHEHUH. CucreMa JHHEHHBIX
ypaBHeHUN ¢ mapameTpoM. CHCTeMbl HEIMHEHHBIX ypaBHEHUM. MeTOoNbl pelieHusi CUCTEM
HEJIMHEHHBIX ypaBHEHUN. MeTo1 AesieHns], METOJ] 3aMEHbI IepeMEHHBIX. OJTHOPOAHBIE CUCTEMBI.

HepagencrBa

Uucnossle HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEpaBeHCTB. lIpoBepka crnpaBennmBoOCTH
HEPABEHCTB MPH 33JaHHBIX 3HAUECHUSAX [IEPEMEHHBIX.

HepaBenctBo ¢ mnepemenHoil. CTporue M HECTpOrMe HepaBeHCTBA. Jloka3aTenbCTBO
HepaBeHCTB. HepaBeHCcTBa 0 cpegHux Juisi ABYX uucesd. [IoHATHE O pelleHHMM HEpaBEHCTBA.
MHoxecTBO penieHui HepaBeHCcTBa. [IpeacTaBieHne 0 paBHOCUIBHOCTH HEPABEHCTB.

JInHeliHOE HEPaBEHCTBO M MHOXECTBA €r0 peuieHui. PelleHne JIMHEMHBIX HEPAaBEHCTB.
JIuneliHoe HEPABEHCTBO C MAPAMETPOM.

KBanpatHoe HepaBeHCTBO M €ro pelieHus. PemeHue KBagpaTHBIX HEPABEHCTB:
UCIIONIb30BaHUE CBOMCTB M rpaduka KBagpaTUYHOW (YHKIMH, METOJ HHTEPBAJIOB. 3amucCh
peLIeHHs KBaApaTHOTIO HepaBeHCTBa. KBagpaTHOE HEPABEHCTBO C MAPaMETPOM U €r0 PEIICHUE.

[Ipocreiimue wuppanuoOHAlbHBIE HEpPAaBEHCTBA  BHUJA: ,ff (x)>a; ff (x)<a;

\/ f(x)> \/ g (x) J f(x) > a O6o6meHHbI MeTOI HHTEPBAJIOB IS PELIeHHs HEPABEHCTB.

Cucrembl HepaBeHCTB

CucreMpl HEpaBEHCTB C OJHOHM INEpEMEHHOW. PelleHne cucTeM HEpaBeHCTB C OJHOMN
NEPEeMEHHON:  JMHEWHbIX,  KBaJpaTHBIX,  JPOOHO-PALIMOHANBHBIX,  HUPPALUOHAIbHBIX.
N300pakeHue perieHusi CUCTEMbl HEPABEHCTB Ha YMCIIOBOM MpsAMOMN. 3amuch peleHns CUCTEMbI
HepaBeHCTB. HepaBeHCTBO ¢ 1ByMsI mepeMeHHbIMH. [IpencraBieHue O pEleHWH JIMHEHHOTO
HEpaBEHCTBA C JIByMs IepeMeHHbIMH. ['paduyeckas HHTepHpeTanuss HEpaBEHCTBA C JABYMS
nepeMeHHbIMU. ['padrueckuii METO] perieHns CUCTEM HEPABEHCTB C IBYMsI IEPEMEHHBIMH.

DOyHKIUH

IousiTHe 3aBHCHUMOCTH

IIpsamoyronbHass  cucrema  koopauHar.  dopmupoBaHue  INPEACTaBICHUH O
MeTanpeMETHOM NOHITUU «KOOPAUHATHI». ['paduk 3aBUCUMOCTH.

DyHKUUA

CriocoObl 3aaHud (QYHKUMHA: aHATUTHYECKUW, rpaduueckuid, Tabmuusbiil. I'padux
¢ynkuuu. [Tpumeps! QyHKINH, TOTy4aeMbIX B IpOIECcCe UCCIEI0BAHUS Pa3IMYHBIX MPOIECCOB
U peuieHus 3afad. 3HayeHue QyHKuuM B Touke. CBoiicTBa (QyHKIMIi: 00JacTh onpeaeneHus,
MHOXECTBO 3HAYEHWUH, HYIH, MPOMEKYTKH 3HAKOIMOCTOSHCTBA, UYETHOCTH/HEYETHOCTb,
BO3pacTaHue U yObIBaHUE, TPOMEXYTKH MOHOTOHHOCTH, HauOOJIblIIee M HAaUMEHbIlIee 3HaUeHue,
NEepUOIMYHOCTh. VccaenoBanne GyHKIUH 110 ee TpaduKy.

JInHeiiHas pyHKUIUSA

CoiicTBa, rpaduk. YriaoBoil ko duiment npsmoil. Pacronoxxenue rpaduka muHeHOM
(GYHKIIMH B 3aBUCUMOCTH OT €€ KO3(PPUIIMEHTOB.

KBagparnunas pyHkuus

CgoiictBa. Ilapaboma. Iloctpoenmne rpaduka kBagpatuuHou GyHkmuu. I[lomoxxeHue
rpaduka KBaJpaTUYHOH (YHKIMM B 3aBHCHUMOCTH OT €€ Kod(duuueHTto. lcmonp3oBaHue
CBOMCTB KBaJpaTUYHON (YHKIIMH JUJIsl pELISHUS 3a/1a4.

OOpaTHasi NPONOPUUOHATBHOCTH

k
ColicTBa QyHKIUH Y = k y = —. I'unepbona. [IpeacraBnenne 06 aCHMOTOTAX.
X X
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Crenennasi pyHKIMsA C mokaszareyuem 3

CgoiictBa. KyOuueckas mapadoa.

QyHKIMA y — /X, y = 3/x, y=|x| WX cBoiictBa u rpaduku. CreneHnas GpyHkuus ¢
rokasareseM CTerneHu Oompiie 3.

[IpeobpazoBanue rpadukoB  (QYHKUMNA: MapasIeNbHBIA  MEPEHOC, CUMMETpUS,
pacTshKeHHe/C)KaTue, OTpaskeHHe.

[IpencraBieHue o0 B3aMMHO OOpaTHBIX (QYHKIUSX.

HenpepbIBHOCTS PYHKIINH U TOYKH pa3pbiBa pyHKIuH. KycouHo 3aganHbie GyHKINH.

IHocnenoBaTeIbHOCTH M IPOTPECCHH

Uucnosass mnocnenoBareabHOCTh.  lIpumepsl.  beckOoHEuYHBIE  MOCIEAOBATEIBHOCTH.
Apudmernueckast mporpeccusi u ee cBoiictBa. I'eomerpuueckas mporpeccus. CyMMupoBaHue
NEepBbIX  WICHOB  apu(METHYECKOW W  TeOMEeTpUdeckod  mporpeccuit.  Cxonsmiascs
reomerpuueckass  mnporpeccus. CyMma — CXOASIICHCS  T€OMETPUYECKONM  MPOrPECCHH.
I'apmonnyeckuii psa. PacxoquMOCTs TapMOHUYECKOTO psija.

Meton MareMaTH4ecKOoW HWHAYKIMHM, €ro MpuUMEHEHHe [Uisi BbIBOAAa  (HOpMYyIL,
JI0Ka3aTeNIbCTBA PAaBEHCTB U HEPABEHCTB, PEIICHUS 33]1a4 Ha JEIUMOCTb.

Penrenune TeKCTOBLIX 3224

3agaun Ha Bce apupMeTHUECKHE TeHCTBUS

Pemenne TekcToBBIX 33a1a4 apudmMeTndeckuM crocodom. Mcenonb3oBanue TaOIMII, CXEM,
yepTexel, JPyrux CpeaCcTB NPECTABICHUS JAaHHBIX IIPH PEIICHUU 3a]Ja4H.

Pemienue 3a1a4y Ha ABH:KeHHE, PA00TY, NOKYIIKH

AHanu3 BO3MOXKHBIX CUTyallU B3aUMHOI'O PacloJIOKEHUsI OOBEKTOB IIPU UX JABUKEHUU,
COOTHOIIIEHUSI 00BEMOB BHITIONHSAEMBIX Pa0OT MPH COBMECTHOU paboTe.

Pemenne 3a1a4 Ha HaXO0KIeHHEe YACTH YHMCJIA H YHCJIA 110 €r0 YacTH

Pemenue 3a1a4 Ha MPOLEHTHI, 10JIM, IPUMEHEHUE IPOMIOPLMI PU PELICHUH 3a]aY.

Jlornueckue 3agaumn

Pemienue normdeckux 3agad. Pemenue nornyeckux 3aaay ¢ HOMOILbIO rpadoB, TaOIHII.

OcHoBHbIE MeTO/1bI pellieHHUs 32124

Apudmernueckuii, anredpandyeckuii, nepedop BapuaHToB. [lepBuuHbIe peACTaBICHUS O
JpYTUX METOJax pelieHus 3a1ayd (reoMeTpudeckue U rpauueckue MeToIbl).

CraTncTHKA M TEOpHs BEPOSITHOCTEH

CraTucruka

Tabnuuynoe u rpaduueckoe NpPEJACTaBICHUE aHHBIX, CTOJOYAaTble U KPYrOBbIE
IUarpamMmbl, HU3BIeUYeHUE HYXHOW uHpopManuu. [[uarpammsl pacceuBanus. OmnucarenbHbIe
CTaTUCTHUYECKUE MOKa3aTeNIn: cpeiHee apupmMeTniyeckoe, MeIuaHa, Hanbobllee 1 HauMeHbIIIee
3HaueHus yrciaoBoro Habopa. OTkioneHue. CiayyaiiHble BEIOpOChl. Mephl paccerBaHUs: pa3max,
JMCTIepCUs U CTaHAApTHOE OTKJIOoHeHue. CBoicTBa cpeqHero apupMETHYECKOro U JTUCTIEPCHH.
CnydaiiHass W3MEHYMBOCTb. [3MeHumBOCTP mnpM u3MepeHusax. Pemaromupe mnpasuia.
3aKOHOMEPHOCTH B U3MEHUMBBIX BETUYMHAX.

Cay4aiiHble ONBITHI M CJIy4YaliHbIe COOBITHSA

CrnyyaitHble ONBITHI (3KCHEPUMEHTHI), 3JIEMEHTapHbIE ClydyalHble COOBITHS (MCXOJBI).
BepositHocT  snemeHTapHbIX  coObITMH. CoOOBITUS B CIydallHBIX OJKCIIEPUMEHTaxX U
0JTarONPHUATCTBYIOIINE AJIEMEHTapHbIE COOBITHA. BeposaTHOCTH ciydallHBIX COOBITHI. OTBITH ¢
PABHOBO3MOXHBIMH 3JI€MEHTapHBIMU COOBITHSMU. Kitaccuueckue BEpOSITHOCTHBIE OIBITHI C
HCIIOJIb30BaHNEM MOHET, KyOukoB. IIpencraBienue coObITHI ¢ MOMOIIbIO AMAarpaMM Oijepa.
[TpoTuBONONIOXKHBIE COOBITUS, OOBEAMHEHHE M TepeceueHue coObITHil. [lpaBuio cnoxeHus
BepositHOocTer. Ciyuaitnbiii BeiOOp. HesaBucumbie coObiTus. [locnenoBaTenbHble HE3aBUCUMBIS
ucnelTanus. llpencraBieHne »KcnepUMEHTa B BUJE JIEPEBA, YMHOJKEHUE BEPOSTHOCTEH.
HcnpiTanus 10 nepBoro ycnexa. Y cjoBHasi BeposiTHOCTh. Dopmyria MOTHON BEPOSTHOCTH.

DJIeMeHThl KOMOMHATOPUKH U HcnbITaHus bepHyuin

[IpaBuno ymHOXeHUs, TepecTaHOBKH, (akropuwan. CoyeTaHUsS W YUCIO COYCTAHHIM.
Tpeyronpauk Ilackans u O6uHoM HproToHa. OOBITEI ¢ OOJNBIIUM HYHCIOM PaBHOBO3MOXHBIX
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AJIEMEHTAPHBIX COOBITUH. BbIumcieHue BEpOSTHOCTEH B OMNBITaX C MPUMEHEHHUEM BIIEMEHTOB
koMOuHatopuku. Mcnpitanus beprymmn. Ycenex u Heymada. BeposTHocTH coOBITHII B cepuu
ucneITanui bepryim.

I'eomeTrpuyeckasi BEpOATHOCTD

CayvaiiHplii BBIOOpP TOYKHM M3 (UTYpHl Ha IUIOCKOCTH, OTpe3Ka M AYTM OKPY>KHOCTH.
Ciy4aifHbIi BBIOOp YHMCIIA U3 YUCIOBOTO OTPE3Ka.

Cay4aiinble BeJIMYMHbBI

JluckpeTHas ciay4yailHas BEIMYMHA W paclpeiciieHue BeposATHOCcTeld. PaBHOMepHOE
JUCKPETHOE paclpenerncHue. ['eomerpudeckoe pacupenesieHue BeposTHOCTER. Pacnipenenenue
bepnynnu. bunomuansHoe pacnpenenenue. HezaBucumeble ciydaitHble BequyuHbL. CIOKEHHE,
YMHOKECHHME CIy4YalHBbIX BeIM4YMH. MaTeMaTuyeckoe OXUIAHUE U €ro CBoWcTBa. Jlucnepcus u
CTaHJapTHOE OTKJIIOHEHHWE CIlydalHOM BEJIMYMHBI; CBOMCTBA aucrepcud. Jlucnepcus uymcia
ycrexoB B cepun ucnbiTaHuil bepnymmm. Ilonstue o 3akone Oombmmx uucen. M3mepenue
BEPOSITHOCTEH M TOYHOCTh M3MepeHus. [IpumeHeHue 3akoHa OOJBIIMX YHMCET B COLUOJIOIHH,
CTpaxoOBaHHH, B 3[[PABOOXPAHCHHH, OOCCIICYCHUN OE30MAaCHOCTH HACENICHHsSI B UPE3BBIYAHBIX
CUTYalUsIX.

I'eomerpus

I'eomerpuueckue purypbi

@urypsl B reoMeTpPHHU U B OKPYKaloLeM MHpe

I'eomerpuueckas ¢urypa. BHyTpeHHss, BHEIIHAS o0nacT GUrypsl, rpaHuna. JIuHuu u
001acTH Ha TUIOCKOCTH. BhImykias u HeBbImykias urypsl. [lnockas u Hemockast GUrypsl.

Beinenenue cBoiictB 00bekTOB. DOpMUpOBaHME MPEACTABICHUH O MeETalpeIMETHOM
NOHATUH «purypa». Touka, OTpe30K, MmpsiMas, JIyd, JIOMaHas, IUIOCKOCTb, YTOJI, OMCCEKTpuca
yrja U ee CBOMCTBa, BUJbI YIJI0B, MHOTOYI'OJIbHUKH, OKPYKHOCTb U KPYT.

OceBas cuMmMeTpusi reoMeTpudeckux (uryp. LleHTpanbHas CHMMETPHUS TEOMETPHIECKUX
dburyp.

MHoroyroJbHUKH

MHOroyrojapHuK, €ro 3JIEMEHTBl M €ro cBoWcTBa. I[IpaBHiIbHBIE MHOTOYTOJIBHUKH.
Boinykiible 1 HEBBITYKJIbIE MHOTOYTOJIBHUKH. CyMMa yTJIOB BBITYKJIOTO MHOTOYTOJIbHHKA.

Tpeyroasauk. Cymma yriioB TpeyrojibHHKa. PaBHOOEpEHHBIN TPEyrojJbHUK, CBOWCTBA U
npu3HaKu. PaBHOCTOpOHHMI TpeyronbHUK. MeauaHbl, OMCCEKTPUCHI, BHICOTHI TPEYTOJIbHUKOB.
3ameuaTeNbHbIE TOUKH B TPEYroJbHUKe. HepaBeHCTBO TpeyroibHUKA.

YerbipexyronpHuku. Ilapannenorpamm, pomO, NpsSMOYrOJbHUK, KBajpar, Tpamlerusl.
CpoiicTBa M MpH3HAKM MapajuieJorpamMmma, pom0Oa, NpsIMOYrojibHUKA, KBajapara. Teopema
Bapunbona.

OKpyXHOCTB, KPyT

Nx snemenTtsl M cBoiicTBa. XOpAbl M CEKylluMe, UX CBOMCTBA. KacareimbHble M HX
cBoiicTBa. lleHTpanbHBlE M BIUCaHHBIE YIVIBl. BIMCaHHBIE M ONMCAHHBIE OKPYXXHOCTH JUIS
TPEYroJIbHUKOB. BrnucaHHble ¥  ONHCAHHBIE OKPYXHOCTHM JUISI  YETHIPEXYTOJbHUKOB.
BueBnucanHble OKpYKHOCTH. PagukanbHast oCh.

Durypsl B IpoCcTpaHCcTBe (00bEMHBIE TeJIA)

MHororpaHHuk 1 €ro ’1eMeHThl. Ha3BaHNWs MHOTOIpDaHHUKOB C Pa3HbBIM IOJIOKEHUEM U
KOJIMYECTBOM IpaHei. IlepBuuHbIe npencTaBieHns 0 nupamMuiax, napauliesienuIenax, npu3Max,
cdepe, mape, IUWIMHIPE, KOHYCE, UX 2JIEMEHTaX U MPOCTEHIINX CBOWCTBAX.

OTHomIEHHUs

PasencrBo ¢puryp

CBoiicTBA M TPU3HAKK pABEHCTBA TPEYTOJIBHUKOB. JIOMOJHUTENBHBIE NPU3HAKU
paBeHCTBa TPEYroJbHUKOB. [Ipru3Haky paBeHCcTBa NapauIeIOrpaMMOB.

IMapanieJbHOCTH NPSAMBIX

[Ipu3Haky M CBOMCTBAa MapaJlIeNbHBIX NPSMBIX. AKCHMOMa napauieapbHocTH EBKinza.
[lepBuuHBIC MpeaCTaBICHUS O HEEBKIMAOBBIX reoMeTpusax. Teopema dDaneca.

IlepnenauKyasipHBIC NPSIMBbIE

13



IIpsmoii yron. Ilepnenaukynsp k npsmoil. CepeaMHHBIN NEPHNEHAUKYISAP K OTPE3KY.
CBolicTBa ¥ MPU3HAKK NEPIEHAUKYISIPHOCTH NpsIMbIX. HakiIOHHBIE, TPOEKIINHU, UX CBONCTBA.

IHopo0ue

[IponopunonanbHbie 0Tpe3ku, noaobue ¢uryp. [logobubie TpeyronbHuku. [IpusHaku
1o 00us TpeyroyibHUKOB. OTHOLICHKE TUTOMAiei TOA0OHBIX UTyp.

B3auMHoe pacnosioskeHue NPSIMOMA M OKPYKHOCTH, IBYX OKPYKHOCTEH.

N3mepenus u BbIYMCICHUS

Benuuunsbl

[Tonstue Benmuuunbl. Inuna. U3mepenne minnbl. EQUHIBI H3MEPEHUS JJIMHBI.

Benmnuuna yrna. I'panycHas mepa yria. CHHYC, KOCMHYC M TaHI€HC OCTpPOro YIJa
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

[TonsaTne o TUIOMAAM TUIOCKOHW (UTYphl M €€ CBOMCTBax. V3MepeHue IuIomaeH.
EnuHuiel n3MepeHus MII0IaIun.

[IpencraBienne 06 oObeMe MPOCTPAHCTBEHHOW (DUTYpHI U ero cBoiicTBax. M3mepeHue
o0bvema. Enqunuibsl uzMepeHust 00beMoB.

HN3mepeHus 1 BBIYMCICHUS

WHcTpyMeHTB! 1711 U3MEPEHUN U MOCTPOEHUI; N3MEPEHUE U BBIYUCIIEHUE YIJIOB, JJIMH
(paccTosiHui), TUIOMIAEH, BBIYMCIECHUE JJIEMEHTOB TPEYIOJbHUKOB C HCIOJIb30BAaHUEM
TPUTOHOMETPUYECKUX  cooTHoweHu. [lnomanu. @opmynbl IUIOMIAAM  TPEYroJIbHUKA,
napajuieJiorpaMMa M €ro 4acTHBIX BHUIOB, Tpameuuu, ¢opmyna ['epoHa, ¢opmyna miomanu
BBIIIYKJIOTO YETHIPEXYIOJbHUKA, (DOPMYJIbI JJIMHBI OKPYKHOCTH M Iulomaau kpyra. Iliomans
KpYTOBOI'O CEKTOpa, KPyroBoro cermeHTa. [linomanp npaBuiibHOrO MHOIOYTOJIbHUKA.

Teopema Iludaropa. IludaropoBbl Tpoiku. TpHUrOHOMETPHYECKHE COOTHOIICHUS B
MPsIMOYTOJILHOM TpeyrojibHuKe. TpuroHoMerpuueckue GyHKIIMU TYIOro yria.

Teopema kocuHycoB. Teopema CHHYCOB.

Pewmenune TpeyronbHUKOB. BpruuciieHne yrioB. BeruuciieHHE BBICOTBI, MEIWAHbl M
OuccekTpuchl TpeyroiapHuka. OptorpeyronbHuK. Teopema Iltonemes. Teopema MeHenas.
Teopema Yessl.

Paccrosinus

Paccrosiane mexny Toukamu. PaccTosHue OT TOukM 10 Hpsmol. PaccrosHume mexny
durypamu.

PaBHOBenMKHE U PABHOCOCTABIICHHBIE (PUTYPBHI.

CaoiicTBa (aKCHOMBI) JUIMHBI OTPE3Ka, BEJIMYUHBI yIJIa, VIO U U 00beMa (PUrypsl.

I'eomeTpuyeckue nocTpoeHus

I'eomeTprueckue NoCcTpOeHus AJis WLTIOCTPALMK CBOMCTB Fr€OMETPUUECKHUX (DUTYD.

HNHcTpymenTsl U1 nocTpoeHui. Llupkyiib, 1uHenka.

[Ipocreiimme nmocTpoeHHs] LMPKYJIEM U JIMHEUKOW: IMOCTpOEHHE OMCCEKTPHCHI YIJIa,
NEPIEHIUKYIIApa K IPSIMOH, YIJla, PABHOTO IaHHOMY.

[TocTpoenne TpeyroabHUKOB MO TPEM CTOPOHAM, JABYM CTOPOHAM M YTy MEXKIY HHUMHU,
CTOPOHE U JABYM NPHIICKALIUM K HE| yIiiam, no opyaum d1eMeHmam.

Jlenenue oTpe3Kka B JaHHOM OTHOIIICHUH.

OcHOBHBIE METO/IBI PEIIEHUS 3a/1a4 Ha IOCTPOEHUE (METO/ T€OMETPUUECKUX MECT TOUEK,
METO/I TapajIeIbHOrO MEPEHOCca, METO/I CUMMETPUH, METO]T TIO100u).

Oranel peleHus 3aa4 Ha IOCTPOEHHUE.

I'eomeTpnuyeckue npeodpasoBaHus

IIpeoOpa3oBanus

[IpencraBienre o MEXNpPEeAMETHOM MOHATUU «IpeoOpasoBaHue». lIpeoOpazoBanus B
MaTeMmatuke (B apupMeTHKe, anredpe, reoMeTpruuecKrue mpeoopa3oBaHus).

JABukeHust

OceBas ¥ 1EHTpajbHass CUMMETPUH, IOBOPOT M HapayjienbHbi nepeHoc. KomOunauu
IBIDKEHUH Ha IVIOCKOCTHU U UX CBOMCTBA.

ITono0ue kak nmpeodpaszoBanune
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l'omoterus. T'eomerpuueckue mpeoOpa3oBaHUS KaK CPEICTBO  JOKa3aTelIbCTBA
YTBEPKACHUM U peleHus 3aay.

BekTopbl 1 KOOPAUHATHI HA IOCKOCTH

BekTopsbl

IlonsaTne BekTOpa, NEWCTBHS HaJ BEKTOpaMH, KOJUIMHEApHBIC BEKTOPHI, BEKTOPHBIN
0a3uc, pas3yioKeHHe BEKTopa Mo 0a3UCHBIM BeKTOpaM. ENMHCTBEHHOCTH Pa3lioKEeHUs BEKTOPOB
1o 6a3ucy, CKaIsIpHOE POM3BEACHUE U €r0 CBOMCTBA, UCIIOJIb30BaHNE BEKTOPOB B (pr3HKe.

Koopaunarsi

OcHOBHBIE TTOHATHS, KOOPJAMHATHI BEKTOPA, PACCTOSHUE MEXIy TodkaMu. KoopauHaTsl
CepeIuHBI OTpe3Ka. YpaBHEHUS UTYP.

[IpuMeHeHne BEKTOPOB U KOOPAUHAT ISl PEILICHUs TEOMETPUUYECKHX 3a/1a4.

Addunnas cuctema koopaunat. Pangnyc-pexTopsl Touek. LleHTpoua cuctemMbl TOUEK.

Hcmopua mamemamuxu

Bosnuxnosenue mamemamuku kax Hayku, smanvl ee pazeumus. OcHoeHble pazoenvl
Mamemamuxu. Beidaowuecs mamemamuKkuy u ux 6Kaao 6 paseumue HayKu.

beckoneunocmv munooicecmsa npocmuix uucen. Yucna u onunsl ompesxos. Payuonanvrvie
yucaa. [lompebnocmo 6 uppayuonanvusix yuciax. lllkona Iugacopa

3apooicoenue ancebpvr 6 Hedpax apugpmemuru. An-Xopeszmu. Poowcoenue 0OyK8eHHOL
cumsonuku. Il. @epma, @. Buem, P. [{lexapm. Ucmopus éonpoca o Haxodcoenuu hopmyt KopHeu
aneebpauveckux ypasHenuti cmenenel, oonvuux yemoipex. H. Tapmanvs, /c. Kapoano, H.X.
Abenw, D.Ianya.

Tlosaénenue memooa KoopOuHam, noO380AAULE20 NEPEBOOUMb ceoMempulecKue 00beKmbl
Ha sa36IK aneeopwl. Ilosenenue epaghurxos gyuxyuil.

P. [lexapm, I1. @epma. [Ipumepovl paznuuHvlx KOOpOUHAM.

3aoaua Jleonapoo Ilusanckoeo (Qubonauuu) o kpoauxax, uucia Pubonauyu. 3adaua o
waxmamuou 0ocke. Cxo00UMOCmMb 2e0MempuUlecKoll NPpocpeccuu.

Ucmoxu meopuu eeposmuocmeii: cmpaxogoe oeno, azapmusie uepvl. I1. @epma, b.
Illackanv, A. Bepnynnu, A.H. Koamozopos.

Om 3emnedenus k ceomempuu. Ilugacop u eco wxona. @anec, Apxumeo. [Inamon u
Apucmomens. Ilocmpoenue npasuibHvlx MHO20Yy201bHUK0G. Tpuccekyus yena. Keaopamypa
kpyea. Yoeoenue xyba. Ucmopusa uucna w. 3onomoe ceyenue. «Hauana» Eexnuoa. JI. Diunep,
H.U. Jlobauesckuii. Mcmopus namozo nocmynama.

I'eomempus u uckyccmeo. I'eomempuueckue 3aKOHOMEPHOCMU OKPYIHCATOUE20 MUPA.

Acmponomus u ceomempus. Ymo u kax ysuwanu Aumaxcaeop, Ipamocgen u Apucmapx o
pazmepax Jlynol, 3emau u Coanya. Paccmoanus om 3emau 0o Jlymer u Connya. HMzmepenue
paccmosiHusa om 3emau 0o Mapca.

Ponv poccuiickux yuenvix 6 pazeumuu mamemamuxu: J1.Juinep. H.U. Jlobauesckuii, I11.J1.
Yeobvrues, C. Kosanesckas, A.H. Konmozopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wkona mamemamuueckux u HaA8UeAUKUX
Hayk, pazsumue poccutickozo ¢proma, A.H. Kpwinos. Kocmuueckas npoepamma u M.B. Kenowviu.

. IVIAHUPYEMBIE PE3YJIBTATBI OBYYEHUSA «MATEMATHUKA»
Matematuueckoe 00Opa3oBaHHME SBISETCA O00s3aTENIbHOM M HEOTHEMIIEMOM YacThiO O0OIEro
00pa30BaHUs HA BCEX CTYNEHsX MKoJIbl. O0ydeHrne MaTeMaTHKe B OCHOBHOM IIKOJIe HAaIIPaBJICHO
Ha JIOCTH)KEHUE CIICNYIOIINX Yeell.

| B nanpaenenuu nuunocmmnozo pazeumus:

* (opmupoBaHHUE MIPEACTABICHUI O MaTEMATUKE, KaK YaCTH OOIIEUYEIOBEYECKON KYIbTYPHI,
0 3HAYMMOCTH MaTeMaTHKHU B Pa3BUTUH LIUBUIIM3ALIMU U COBPEMEHHOT'O OOIECTBA;

¢ Pa3BUTUC JIOTHYCCKOI'O M KPUTHUUYCCKOI'O MBINIIICHHA, KYJIBTYPBI PCYH, CHOCOOHOCTH K
YMCTBEHHOMY SKCIIEPUMEHTY;

* (opmMupoBaHME WHTEIUICKTyaIbHOW YECTHOCTH HM OOBEKTUBHOCTH, CIIOCOOHOCTH K
MPpEOAOJICHUIO MBICIIUTCIBHBIX CTCPCOTUIIOB, BBITCKAIOIIUX U3 O6I>I,Z[€HHOF0 OIIbITA,
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* BOCHUTAHHE KAYeCTB JIMYHOCTH, 0OECIEUMBAIOIINX COLUAIBHYI0O MOOMIBHOCTB, CIOCO0-
HOCTb IPUHUMATh CAMOCTOSITEJIbHBIE PEIICHNUS;

* (opMHpOBaHHE KAauyeCTB MBILIUICHHUS, HEOOXOAWMBIX [UIS AJaNTallid B COBPEMEHHOM
nH(pOpPMaAITMOHHOM OOIIIECTBE;

* Ppa3BHUTHE MHTEpPECa K MaTEMAaTUYECKOMY TBOPUECTBY U MATEMaTHUECKUX CIOCOOHOCTEH;

Il B memanpeomemnom nanpasienuu:

* pa3BUTHE MPEJCTABICHUH O MaTeMaTHKE Kak (opMe ONUCAaHUS U METOJE MO3HAHUS
NEHUCTBUTENBHOCTH, CO3JaHHE YCJIOBUH Ui NpUOOpETeHHs] MEepBOHAYAIBLHOTO  OIbITa
MaTeMaTHYECKOTO MOJICIIUPOBAHUS;

* (¢dopMupoBaHHE OOLIMX CIIOCOOOB MHTEIUIEKTYalbHOW NEATEIbHOCTH, XapaKTEPHBIX IS
MaTeMaTHKU U SBJSIOMIMXCS OCHOBOHM NO3HABATENbHOW KYJIbTYpbI, 3HAYUUMON Ul Pa3IMYHBIX
cdep yenoBeYeCKOM e TENbHOCTH;

111 B npeomemnom nanpaenenuu:

* OBJIQJICHHE MAaTEeMAaTUYECKUMU 3HAHUSMU U YMEHUSIMHU, HEOOXOAUMBIMH IS
IPOIOIDKEHHS 00pa30BaHMs, N3YUEHHs] CMEKHBIX JUCIUIUINH, IPUMEHEHHS B TIOBCEAHEBHOM
JKU3HU;

* co3ganue GpyHaaMeHTa A1 MaTeMaTHYeCKOTO pa3BUTHS, POPMHUPOBAHUS MEXaHU3MOB
MBIIUICHUS, XapaKTEPHBIX JIJIs1 MAaTEMaTUYECKON e TeIbHOCTH.

JlocTikeHme ITHX 1eJiei 00ecrieunBaeTCs PeuIeHHEM CIIEAYIOIINX 3aa4:
OBJIA/IETh CHCTEMON MaTeMaTHYECKUX 3HAHUM U YMEHHH, HEOOXOIUMBIX JUIS TPUMEHEHUS B
MPAKTUYECKON JAESITETbHOCTH, H3YYEHUN CMEKHBIX JUCIMILINH;
CIOCOOCTBOBATh MHTEIICKTYaTbHOMY Pa3BUTHIO, POPMUPOBATH KayecTBa, HEOOXOIUMBIE
YEJIOBEKY JIJIsl TOJIHOLIEHHOMW KU3HU B COBPEMEHHOM OOI111eCTBE, CBOMCTBEHHBIE MATEMATHUYECKOU
JEeSITEIbHOCTH: ICHOCTH M TOYHOCTH MBICITH, HMHTYHUIINH, JIOTUYECKOTO MBIIIJICHHS,
MIPOCTPAHCTBEHHBIX MPEICTABICHUN, CIOCOOHOCTH K MPEOIOJICHUIO TPYAHOCTEH;
(dbopmMHpoBaTh NpeACTaBICHUS 00 HIEAX U METO/IaX MAaTEeMAaTUKU KaK YHUBEPCAIBHOTO S3bIKa
HAYK{ ¥ TEXHHUKH, CPEACTBAX MOJICITMPOBAHUS SIBICHUI U TIPOIIECCOB;
BOCIIUTBIBATH KYJIBTYPY JIMYHOCTH, OTHOIICHNE K MATEMATHKH KaK YacTH O0IIeYeTI0BEYECKON
KYJBTYpPBI, UTparoLIei 0coOyI0 poJib B OOIIECTBEHHOM Pa3BUTHH.
JlocTrKeHHne ITUX LeJield 00ecredYnBaeTcsl pelieHneM CJIeYIInX 3a1a4:

OBJIA/IETh CHCTEMON MaTeMaTHYECKUX 3HAHUH U YMEHHIA, HEOOXOAUMBIX [T TPUMEHEHHS B
NPaKTUYIECKOHN NeATeNbHOCTH, N3YUYEHHH CMEKHBIX JTUCIUILIINH,
CHOCOOCTBOBATh MHTEIIEKTYAIbHOMY Pa3BUTHIO, (OPMUPOBAThH KauecTBa, HEOOXOAUMBIE
YeJIOBEKY JUIsl ITOJIHOLIEHHON )KM3HU B COBPEMEHHOM OOIIIECTBE, CBOMCTBEHHbIE MaTeMaTHYECKON
NEeSITETBHOCTH: SICHOCTH M TOYHOCTH MBICITH, HHTYHIIMH, JIOTHYECKOTO MBIIUICHUS,
IPOCTPAHCTBEHHBIX MPEJICTABIICHHA, CIIOCOOHOCTH K MPEOI0JICHUIO TPYIHOCTEIH;
(dbopmHpoBaTh NpeACTaBICHUs 00 HIESX U METO/IaX MAaTEeMaTUKU KaK YHUBEPCAIBHOTO SA3bIKa
HAYK{ ¥ TEXHUKH, CPEACTBAX MOJICIIMPOBAHUS SIBICHUI U POLIECCOB;
BOCIIUTBIBATH KYJIBTYPY JIMYHOCTH, OTHOIICHNE K MATEMATHKH KaK 4acTH 00IIeYeTIOBEYECKON
KYJIBTYpbI, UTPaOIel 0COOYIO POJIb B OOIIECTBEHHOM Pa3BUTHH.
ILnanupyemMsbl pe3yJIbTaThl 0CBOCHHS YUeOHOro npeamera «MaTeMaTHKa»

JlocTHKeHUs TUYHOCTHBIX Pe3y/JbTATOB

JIMYHOCTHBIMH pe3yJabTaTaMu H3ydeHus npeamera «MaremaTrkay (B BHIIE YIeOHBIX KYPCOB:
5-6 xnacc — «MaremaTtukay, 7-9 knacc — «Anredpa» u «I'eoMeTpus») SBISIOTCS CISAYIOIIHNE
Ka4yecTBa:
— HE3aBUCUMOCTh U KPUTUYHOCTH MBIIIICHUS;
— BOJISI 1 HACTOMYMBOCTH B IOCTH)KEHUH TIETIH.
CpencTBOM AOCTUKEHUSI 3TUX PE3YJILTATOB SIBIISAETCS:
— cucTeMa 3a7laHuil y4eOHUKOB;
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— IpeJICTaBlIeHHAs B yYeOHUKAX B SBHOM BHJIE OpraHMU3allUsl MaTepuaia o MpuHLIUIY
MHUHHMMAKCa;
— UCIIOJIb30BAaHUE COBOKYITHOCTU TEXHOJIOIMH, OPUEHTHUPOBAHHBIX HA Pa3BUTHE
CaMOCTOSITEIbBHOCTH ¥ KPUTUYHOCTH MBIIIJIEHUS: TEXHOJIOTUS TPOOJIEMHOTO 1Majora,
TEXHOJIOTUS POYKTUBHOTO YTECHUS, TEXHOJIOTHS OLICHUBAHMSL.

JlocTHKeHNs MeTalpe/IMeTHBIX Pe3y/1bTaTOB
Memanpeomemuvimu pe3yibTaTaMu U3yueHUs Kypca «MareMaThkay sSBisieTcss poOpMUpPOBaHUE
YHUBEPCAJIbHBIX yueOHbIX AericTBuil (YVY /).
Pezynamuenvie YY/I.
5-6-11 knaccw
— CaMOCTOATENbHO 0OHapyscusanms U GOPMYJINPOBaTh YUeOHYIO IPOOIEMY, OPEAEATh LEb
y4eOHOM eI TeNbHOCTH, BEIOMPATh TEMY ITPOEKTA;
— 6bl06U2AMb BEPCUH PELICHUS MTPOOJIEMBbI, 0CO3HABATh (M MHTEPIPETUPOBATH B ClIydyae
HE00XO0/IMMOCTH ) KOHEUHBIH pe3ysbTaT, BHIOUPATh CPEACTBA JOCTHKEHUS LIeJIN U3
IPEUIOKEHHBIX, @ TAKXKE UCKATh UX CAMOCTOSITENILHO;
— cocmaenames (MHAMBUAYAJIHO WK B TPYIIIE) IUIaH PELIEHUS IPo0OaeMbl (BBIIOTHEHUS
IIPOEKTA);
— pa0oTas 1o IIany, ceepsams CBOU JEHCTBUSA C LIEIbIO U, IPU HEOOXOIUMOCTH, UCTIPABIISTh
OLIMOKH CAMOCTOSITENILHO (B TOM YHCIIC HKOPPEKMUPOSAMb NIAH);
— B IUAJIOTE C YYUTEIIEM COBEPUIEHCMBOBAMb CAMOCTOSTEILHO BEIPAOOTaHHBIE KPUTEPHH
OLICHKH.
7-9-11 knaccw
— CaMOCTOATEIBLHO 0OHapydcugams U popmyauposams mpodIemMy B KIIACCHOU U
WHJIUBUIyaJIbHOU Y4€OHOM A TENbHOCTH;
— bl0GU2aMb BEPCUHN PELLIEHUS IPOOJIEMbl, 0CO3HABATh KOHEUHbIN pe3yibTaT, BEIOUpATh
CpeACTBA JOCTHKEHHS LIeJIH U3 IPEASIOKEHHBIX WIIM UX UCKATh CAMOCTOSATENBHO;
— cocmagname (MHIUBUAYAIBHO WIN B TPYIIIE) IUIaH pelIeHus MpoOieMbl (BbITOIHEHUS
IIPOEKTA);
— noobupams K KaxJ101 npoodsieme (3a1aue) aIeKBaTHYIO €l TEOPETHUECKYIO MOJIETh;
— paboTas o MpeUI0KEHHOMY MJIM CaMOCTOSITENIbHO COCTABJICHHOMY
IUIaHY, UCNOIb306aMb HAPSLy C OCHOBHBIMHM U JIONIOJIHUTENIbHBIE CPEACTBA (CIIpaBOYHast
JUTEepaTypa, CJI0KHbIE TPUOOPHI, KOMIIBIOTED);
— nIaHUposams CBOK MHANBHUYaJIbHYIO 00pa30BaTEIbHYIO0 TPACKTOPHIO;
— pabomamp MO CaMOCTOSATEJIBHO COCTABJICHHOMY IJIaHY, CBEPSISICh C HUM U C LIENbIO
NeSITeIbHOCTH, UCTIPABIISAs OLIMOKH, UCTIONB3YSl CAMOCTOSITEILHO OJJOOpaHHbIE Cpe/iCTBa (B TOM
yncne u HrepHer);
— CBOOOJTHO 110.1b306ambCsl BBIPAOOTAaHHBIMU KPUTEPUSIMHU OILIEHKH M CAaMOOLIEHKH, UCXOS U3
LEJIM ¥ UMEIOIINXCSI KpUTEPHUEB, pa3inyas pe3yibTaT U CocoObl NeicTBUi;
— B XO/I€ MPEeJICTaBIEHUs IPOEKTA 0a8amMb OYEHK) €ro pe3ysibTaTaM;
— CAMOCTOATEIBHO 0CO3HA8AMb IPUYUHBI CBOETO YCIIEXa UM HEeyCleXa U HaXOAUTh CIIOCOObI
BBIXO/Ia U3 CUTYyallUH HEYCIIeXa;
— yMemb oyenums CTENeHb YCIIEITHOCTH CBOCH MHANBUIYAIbHOM 00pa30BaTeIbHOM
NeSITebHOCTH;
— 0asamyp OyeHK)y CBOUM JINYHOCTHBIM KaueCTBaM U YepTaM XapakTepa («KaKoB s»), ONPEIeaTh
HAIpPAaBJIEHUSI CBOETO Pa3BUTHUSA («KAKUM S XOUY CTATh)», «4TO MHE JUIsl 3TOTO HAJO CIENIaThy).

Cpeocmeom ¢hopmuposanus perymsTuBHBIX Y Y [ ciry’kaT TEXHOJIOTHS TPOOIIEMHOTO AMAaora Ha
JTare U3y4eHust HOBOTO MaTepraa U TEXHOJIOTHs OIICHUBAHMsI 00pa30BaTEIbHBIX TOCTHKCHUAN
(Y4eOHBIX yCIIEXOB).
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Ho3nasamenvuvie YYJ/I:

5-9-it knaccuo

— AHAIU3UPOBAMb, CPABHUBAMb, KlAcCUupuyuposams u 0606ujames HaKTHI U SBICHUS;

— ocyujecmsisimes CpaBHEHHE, CEPUAITUIO U KIACCH(PHUKAIUIO, CAMOCTOSITEIILHO BRIOHpAst
OCHOBaHUS U KPUTEPHUH JIJIs1 YKA3aHHBIX JIOTHYECKUX OIEpaIliii; CTPOUTH KIaCCH(PUKAIUIO TYTEM
JTUXOTOMUYECKOTO JIeJICHHS (Ha OCHOBE OTPUIIAHHS ),

— cmpoump JTOTHYECKH 000CHOBAHHOE PACCYKICHHUE, BKITFOYAIOIIEE YCTAHOBJICHNE IPUYUHHO-
CIIEACTBECHHEBIX CBS3€Hi;

— co30aeamb MaTEMaTHYECKUE MOJIEIIH;

— COCTaBJIATh TE€3UCHI, Pa3JIMYHBIC BUJIBI IUIAHOB (IMPOCTHIX, CIIOKHBIX U T.11.). [IpeoOpa3oBbIBaTH
UH(OPMALIKIO U3 OJHOTO BUIA B IPYTrO# (TabIMILy B TEKCT, IMarpamMMy H Ip.);

— 8bIUUMbIBAMb BCE YPOBHU TEKCTOBOM WH(MOPMAIIUH;

— yMemb onpeoeisimb BO3MOKHBIC HCTOYHUKH HEOOXOMMBIX CBEJCHUMN, IPOU3BOIUTH ITOMCK
nH(popMaIny, aHATM3UPOBATh U OLICHUBATh €€ JIOCTOBEPHOCTD;

— IIOHKUMas MTO3MIIUIO JIPYTOro YeJIOBEKA, pasiuiams B €ro peUd WM CO3JaHHbIX UM TEKCTaXx:
MHEHHE (TOUKY 3pEHUs), JOKA3aTeIbCTBO (ApTyMEHTHI), (DaKThI; THIIOTE3bI, aKCHOMBI, TEOPHUH.
J1J1s 3TOT0 CaMOCTOSATENBHO UCTIOIB30BaTh Pa3IMYHbIC BUABI UT€HUs (M3ydaroliee,
IPOCMOTPOBOE, O3HAKOMHUTEIHHOE, TOUCKOBOE), MPUEMBI CITYIIAHUS;

— caMOMYy c030a6amb UCTOYHUKHN HH(DOPMAIIMK Pa3HOTO TUTIA U JIJIS Pa3HBIX ayIMTOPHUH,
coOroaTh HHOOPMAIIMOHHYIO TUTHEHY | MTPaBUIa HH(OOPMAIIMOHHOW OE301MaCHOCTH;

— YMembUCnoIb306ams KOMIBIOTEPHBIE © KOMMYHHKAMOHHBIE TEXHOJIOTMU KaK HHCTPYMEHT
JUTSL TOCTHYKEHUS CBOMX IIefiel. YMeTh BEIOUpaTh a/IeKBaTHBIE 33/1a4€ HHCTPYMEHTAaJIbHbIC
MPOTPaMMHO-aNIAPaTHBIE CPEJCTBA U CEPBHUCHI.

Cpeocmeom ¢hopmuposanus o3HaBaTeNbHBIX Y'Y [ cimyaT yueOHBIN MaTepual u IPek/ie BCEro
MPOJYKTUBHBIE 3aJaHHs] YI€OHUKA, TTO3BOJIAIONINE TPOJABUTATHCS TI0 BCEM IIECTH JIMHUSM
pa3BUTHSL.

1-5 JIP — Micnonb3oBaHMe MaTeMaTUUYECKUX 3HAHUHU JJIs1 PELLIEHUS Pa3InYHbIX MaTeMaTHYECKUX
3a71a4 U OLICHKH MOJIYYEHHBIXPE3YIbTATOB.

2-51 JIP — COBOKYIMHOCTh YMEHUI MO UCTIOIB30BAaHUIO JOKA3aTEIbHON MaTeMaTH4YEeCKON peyu.
3-s JIP — CoBOKYMHOCTh YMeHU# 10 paboTe ¢ nHpopMaIueil, B TOM YUCIE U C pa3InIHBIMU
MaTeMaTUYEeCKHUMU TEKCTaMH.

4-51 JIP — YMeHus ucnoiap30BaTh MATEMAaTHUECKUE CPEICTBA JJIST M3YUCHUS U OTIHCAHUS
peanbHBIX MPOLIECCOB U SBJICHUM.

5-s JIP— He3aBUCHUMOCTh ¥ KPUTUYHOCTH MBIIIIICHHUS.

6-s1 JIP — Boss 1 HaCTOMYMBOCTE B IOCTHIKEHUH LIEIH.

Kommynukamugnwvie YY/I:

5-9-11 knaccot

— CaMOCTOATEIBHO OpeaHu306bi6ams yieOHOE B3aUMO/ICHCTBUE B TPpyIIIe (ONpeAensTh o0Iue
1IeJTH, IOTOBapUBATHCS APYT C IPYTOM H T.11.);

— OTCTaMBasi CBOIO TOUKY 3PECHHUS, NPUBOOUmMb apeymMeHmuyl, TOATBEPKIas UX (paKkTaMu,

— B IUCKYCCHUH yMemb8blOGUHYMb KOHTPAPTYMEHTHI,

— YUUTBCS KPUMUYHO OMHOCUMbCA K CBOEMY MHEHHUIO, C

JIOCTOMHCTBOM NPU3HABAMb OMIUOOYHOCTh CBOETO MHEHHMS (€CIIM OHO TaKOBO) U
KOPPEKTUPOBATH €T0;

— MOHUMAs TIO3UIIHIO IPYTOT0, paziuiams B €ro peur: MHEHUE (TOUKY 3peHHs), T0Ka3aTeIbCTBO
(aprymeHTsl), paKkThl; TUIIOTE3bI, AKCHOMBI, TEOPHUH;

— yMemb B3TIIIHYTh Ha CUTYAIUIO C MHOM TIO3UIIUU U 00208APUBAMbCs C THOIbMUA UHBIX
TIO3UIINH.
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Cpeocmeom ghopmuposanuss KOMMYHUKATUBHBIX Y'Y [l Clly’KaT TEXHOIOTUS IPOOIEMHOTO

Juanora (moOyXIaroUui U MOABOJAIIMI 1UaJIOT) U OpraHu3anus padboThl B MalbIX IpyIax, a

TaK)K€ UCIOJIb30BAaHUE HA YPOKAX 3JIEMEHTOB TEXHOJIOIMH ITPOLYKTUBHOTO YTCHHUS.
JlocTHKEeHHS NPEIMETHBIX Pe3yJIbTAaTOB

Ilpeomemnvimu pesynomamamunzydcHus npeamera «MaTeMaTukay sSBISIOTCS CIETYIOLIIE

YMEHUSL:

OBnajgeHne MaTeMaTHYECKUMH 3HAHUSAMU U YMEHUSIMH, HEOOXOAUMBIMU JIJIsl TPOJOKEHUS

00pa3oBaHMs, U3YUEHHS] CMEKHBIX AUCLMILINH, IPUMEHEHHS] B IOBCEAHEBHON KU3HU;

Co3znanue ¢pyHaaMeHTa Uil MaTEMaTHUECKOTO pa3BUTHs, (HOPMUPOBAHHUS MEXaHU3MOB

MBILLUICHHS, XapaKTEPHBIX JJI1 MAaTEMATUYECKOU NEATEIBHOCTH;

OBnageHue 6a30BbIM MOHATUIHBIM aINapaToOM IO OCHOBHBIM pa3fiesiaM COJepKaHUs,

npeJcTaBiIeHne 00 OCHOBHBIX M3y4aeMBbIX MOHATHAX (YHCIIO, TeoMeTpuyeckas (urypa,

YpaBHEHHUE, BEPOSATHOCTD) KaK BaKHEHIIMX MAaTEMaTUUECKUX MOJEIISX, [I03BOJISIOIINX

OIMCHIBATh U U3y4YaTh PEAJIbHBIE NIPOLIECCHI U SABJICHUS;

YMeHue paboTaTh ¢ MaTeMaTUYECKHM TEKCTOM (aHAIM3UPOBATh, U3BJIEKATh HEOOXOAUMYIO

MH(pOpPMAaLIMIO), TPAMOTHO NPUMEHATh MATEMAaTUYECKYIO TEPMUHOJIOTUIO U CUMBOJIUKY,

HCIIOJIB30BATh Pa3INYHbIC S3bIKM MATEMATUKH;

Pa3BuTHe npencraBiaeHui 0 Yncie, HaTypallbHbBIX YMCENl, OBJIaJICHUE HABBIKAMU YCTHBIX,

IIMCbMEHHBIX, NHCTPYMEHTAJIBHBIX BBIUHCIICHU;

OBnazieHre OCHOBHBIMM CIIOCOOAMU MPEACTABICHUS U aHAJIN3a CTATUCTUYECKUX JIAHHBIX;

HaJM4Me MPEICTABICHUN O CTATUCTHYECKUX 3aKOHOMEPHOCTAX B PEAIBHOM MHUPE U O Pa3IMYHbIX

croco0ax UX U3y4eHHsl, O BEPOSATHOCTHBIX MOJIEIAX;

YcBOeHHMe CUCTEMAaTHUECKUX 3HaHUH O MIIOCKUX (UIypax U UX CBOMCTBAX, a TAK)KE Ha

HaIISIIHOM YPOBHE — O IIPOCTEUIINX IPOCTPAHCTBEHHBIX TEJIAX, YMEHUE IIPUMEHSATH

CHUCTEMAaTUYECKHUE 3HAHUA O HUX JUIS PEIECHUs TEOMETPUYECKUX U IPAKTUYECKUX 3a]1a4;

YMeHus u3MepsITh AJITUHBI OTPE3KOB, BEIMYMHBI YIJIOB, HCIIOJIB30BaTh (HOPMYJIbI AT

HaXO0XXJICHUS EPUMETPOB, TUIONIAAeH 1 00bEMOB F€OMETPHUECKUX (DUTYD;

YMeHHe IPUMEHSTh U3Y4YECHHBIC TOHATHUS, PE3YJIbTAThl, METO/BI JUUIS PEIICHUS 3a1a4

IIPAaKTUYECKOI0 XapakTepa H 3a7a4 U3 CMEXKHBIX JUCIUIUIMH C UCIIOJIb30BAHUEM MPH

HEOO0XO/IMMOCTH CIIPAaBOYHBIX MaTEpPHAJIOB, KAIbKYISTOPa, KOMIIBIOTEPA.

YMeHue npoBoIUTh Kilaccu(UKaLUK, JOTHYECKHEe 000CHOBAHMS, J0KA3aTeNbCTBA

MaTEMaTUYECKUX YTBEPKICHHUI;

YMeHue pacrio3HaBaTh BUAbl MAaTEMATUYECKUX YTBEPKIACHUM (aKCHOMBI, ONIPEIETICHHS], TEOPEMBI

U JIp.), IpsiMble U 0OpaTHBIE TEOPEMBI;

OBajieHne CUMBOJIBHBIM 3BIKOM aJIreOphbl, IpUEMaMHy BBITTOJIHEHHS TOXKIECTBEHHBIX

peoOpa3oBaHuil pallMOHAIBHBIX BHIPAYKEHUH, pellleHns] ypaBHEHUH, CUCTEM ypaBHEHUH,

HEPaBEHCTB U CHCTEM HEPABEHCTB, YMEHHE HUCIIOIb30BATh UJICI0 KOOPANHAT HA INIOCKOCTH JJIS

UHTEpIpeTalii YpaBHEHUH, HEPABEHCTB, CUCTEM, YMEHHE IPUMEHATH ajaredpandecKkue

npeoOpa3oBaHus, annapaT ypaBHEHUI U HEPAaBEHCTB ISl PELICHUs 3a7a4 U3 pa3IMyHbIX

pa3nesoB Kypcea;

OBnanenue cucteMoi GyHKIIMOHAJIbHBIX MOHATHH, (PYHKIMOHAIBHBIM SI3bIKOM U CUMBOJIMKOM,

yYMEHHUE Ha OCHOBE (DYHKIIMOHAIbHO-TPAaUUECKUX MPEJICTaBICHUH ONMUCHIBATH M aHAIU3UPOBAThH

peabHbIC 3aBUCUMOCTH;

OBnageHne reOMETPUYECKHUM SI3bIKOM, YMEHHE HCIIOIB30BaTh €T0 /Il OIUCAHUs IPEIMETOB

OKpPY’KaroIlIero MUpa, pa3BUTHE MIPOCTPAHCTBEHHBIX MPEICTaBICHUN U U300pa3UTENbHbIX

yYMEHUH, MPHOOpETeHNE HABBIKOB T€OMETPUUECKUX TOCTPOCHUH.

19



BoinyckHuk Haydutcs B 5-6 kiaccax (IJisl MCNOJIb30BAHUSI B NOBCEHEBHOM KU3HM U
o0ecre4yeHUs1 BO3MOKHOCTH YCIIEIIHOT0 MPOA0JIKeHs1 00pa3oBaHus Ha 02a30BOM YPOBHe)

e OmnepupoBaTh Ha 0a30BOM YPOBHE MOHSATHUSIMH: MHOXECTBO, JIEMEHT MHOXKECTBA,
MOJIMHO>KECTBO, MPUHAIICKHOCTB;

® 33/1aBaTh MHOKECTBA IEPEUUCICHUEM UX JIEMEHTOB;

® HAXOAWTH MEepeceueHue, 00bEIMHCHHE, TTOJIMHOKECTBO B MPOCTEUIITNX CUTYAIUSX.

B noBceHeBHOI KU3HU U IPH U3YYEHUU JAPYTUX NPeIMETOB:

® pAacCIIO3HABATh JIOTMUYECKU HEKOPPEKTHBIE BHICKA3bIBAHUS.

Yucaa

e OmnepupoBaTh Ha 0a30BOM YPOBHE MOHSATHUAMH: HATypaJlbHOE YHUCIIO, IEJI0€ YHUCIIO,
OOBIKHOBEHHAS P00k, NECATUYHAS JPOOh, CMEIIAHHOE YHCIIO0, PAIIMOHAIBHOE YUCIIO;

® UCIOJb30BaTh CBOMCTBA YHCEN U MpaBuUiia JCHCTBHUI C pallOHATIbHBIMU YUCIIAMU TIPU
BBIMIOJTHEHUH BHIYMCIICHUIA;

® KCIIOJB30BATh NMPU3HAKU JEIUMOCTH Ha 2, 5, 3, 9, 10 npu BINOIHEHUU BHIYUCICHUN U
pEeIIeHNU HECIIOKHBIX 33]1a4;

® BBINIOJIHATH OKPYTJICHUE PAIlMOHAIBHBIX YHCEJI B COOTBETCTBUU C IIPABUIIAMU;

® CpaBHUBATh PAllMOHAJIBHBIC YKCIIA.

B noBceHeBHOI KU3HU U IPH U3YYEHUU JAPYTUX NPeIMETOB:

® OILICHUBATH PE3YJbTAThl BEIYUCICHUM MPU PELICHUH MPAKTUYECKUX 33]1aY;

® BBLINOJIHATH CPABHEHUE YMCEN B PEAIbHBIX CUTYaIUAX;

® COCTaBJISTh YHCIIOBBIC BBIPAKEHHUS MPHU PEIICHUU MPAKTUYECKHX 3a/ad U 3aJ1ad W3
JIPYTUX y4eOHBIX MPEIMETOB.

CTaTuCcTHKA ¥ Teopus BePOSTHOCTE

e [IpencraBnsaTh JaHHBIEC B BUJE TaOJIHII, JUArpamm,

e ynuTaTh HHPOPMAIUIO, TIPEJCTABICHHYIO B BUIC TAOJIUIIBI, THArPAMMBI.

TekcToBbBIE 3a71aUH

e Pemath HECIOXHBIE CIOKETHBIE 3a/ladyll Pa3HBIX TUIOB Ha Bce apu(MeTHYecKue
JIEHCTBHUS,

® CTPOUTH MOJENb YCJIOBHS 3aJaud (B BUAE TaOJIMIIbI, CXEMbl, PUCYHKa), B KOTOPOI
JTaHbI 3HAYEHUS JIBYX W3 TPEX B3aMMOCBSI3aHHBIX BEJIMYUH, C I[EIBI0 IOMCKA PEIICHUS 3a1a4H;

® OCYIIECTBISTH CIIOCOO MOWCKA PELICHUs 3a/1a4H, B KOTOPOM PACCYKIEHUE CTPOUTCS
OT yCIIOBUS K TPeOOBAHHIO MJIM OT TPEOOBAHUS K YCIOBHIO;

® COCTaBJIATH IUIAH PEUICHUS 3a/1a4u;

® BBIJICISITH ITAIbBI PEIICHUS 3a/a4H,

® UHTEPIPETHUPOBATH BBIYMCIUTENIbHBIE PE3YNIBTATHI B 33a4€, UCCIEA0BATh MOJYYEHHOE
pelIeHue 3aa4H;

® 3HATh pa3IMuMe CKOpPOCTeH 00BEKTa B CTOSUYEH BOJIE, MPOTUB TEUCHUS U TIO0 TEYCHHIO
peKu;

® pemarh 337a4M Ha HaXO0XKJIEHUE YaCTH YMCIIa U YKCIIa MO ero YacTy;

e pemiaTh 33JaYU Pa3HBIX TUIIOB (Ha paboTy, HA MOKYIIKH, HAa IB)KEHUE), CBA3BIBAIOIINX
TPU BEJIUYHUHBIL, BBIACIATH 3TU BEIMYMHBI U OTHOIICHUS MEX1y HUMU;

® HaxOJWUTh MPOIEHT OT YHUCIA, YUCIO IO MPOIEHTY OT HETr0, HaXOJIUTh MPOIIEHTHOE
OTHOIIIEHHUE JBYX YHCEJ, HAXOIUTh MPOIECHTHOE CHIKCHHE WM IPOIEHTHOE IOBBIIICHHE
BEJIMYMHBI,

® pemIaTh HECIOKHBIC TIOTUYECKHE 3a1a9d METOJOM PACCYKICHUM.

B noBceHeBHOI KU3HM U IPH M3YYEHHUU JAPYTUX NPeIMeETOB:

® BBIJBUraTh TUIIOTE3bl O BO3MOXKHBIX MPEEIbHBIX 3HAYEHUSX HMCKOMBIX BEIMYHMH B
3ajayde (enaTh NPUKUIIKY)

HarusaHast reomerpust

I'eomerpuueckue Gpurypsbl
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e OmnepupoBarh Ha 6a30BOM ypOBHE MOHATHSIMH: PUTYpa, TOUKA, OTPE3OK, IIPSIMast, Tyd,
JIOMaHasi, yrojl, MHOTOYT'OJIbHHK, TPEYTOJFHUK U YETHIPEXYTOJIbHHK, IPSIMOYTOJIBHHUK M KBAJIPAT,
OKPYXHOCTh M KpYT, MPSMOYTOJBHBIA Tapajuienenunen, kyo, map. M3o0paxkaTs u3ydaembie
(GUTYpBI OT PYKH ¥ C IOMOIIBIO JIMHEHKU U ITUPKYJISL.

B noBceHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

® peliaTh MPaKTHYECKUE 3a/1a4H C MPUMEHEHUEM MTPOCTEUIITNX CBOUCTB (QUTYD.

N3mepennsi u BHIYUCIEHHSA

® BBHIMOJTHATH W3MEPEHHE [UIMH, PACCTOSHUM, BEJIUYUH YIJIOB, C IIOMOIIBIO
WHCTPYMEHTOB IS U3MEPEHUH JIJTUH H YTJIOB;

® BBIYHCIITH IUIOMIAH IPSIMOYTOJIBHUKOB.

B noBceaHeBHOIi )KM3HU M IPU U3YYE€HHH IPYTHX NMPEAMETOB:

® BBHIUMCISITH PACCTOSHUS HA MECTHOCTH B CTaHAAPTHBIX CUTYaIUSAX, IUIOIIAIU
MPSIMOYTOJIbHHKOB;

® BBINOJHATh MPOCTEUIIINE TOCTPOCHUSI U M3MEPEHUSI Ha MECTHOCTH, HEOOXOJIUMBIE B
peanbHON KU3HU.

HcTopusi MaTeMaTHKHU

® OIUCHIBATh OTACIBHBIC BBHIJAIOIIACCS PE3YJIbTAThl, MOJYYCHHBIC B XOJIE Pa3BUTHSI
MaTEMaTHKH KaK HAyKH;

® 3HATh NPUMEPHI MATEMATHUECKUX OTKPBITHA U UX aBTOPOB, B CBSI3U C OTCUCCTBEHHOM
1 BCEMUPHOW UCTOPHUEN.

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYYHUTHCSl B 5-6 kiaccax (1Jisi obecreveHust
BO3MO’KHOCTH YCHEHIHOI0 TMPOJOJ/IKeHUs1 00pa3oBaHMsA Ha 0a30BOM H YIiy0JIeHHOM
YPOBHSIX)

DJIeMEeHThI TEOPUH MHOKECTB U MATEMATHYEeCKOM JIOTHKH

e Onepuposamb NOHAMUAMU: MHONHCECMBO, XAPAKMEPUCMUKY MHONMCECBA, dleMeHm
MHOJICECm8a, — nycmoe,  KOHeuHoe U  OeCKOHeYHOe  MHONCECMBO,  NOOMHOMCECMEBO,
NPUHAONIEHCHOCHID,

® onpeoensimvb  NPUHAONEHCHOCMb  DJIEMEHMA  MHOMCECMBY,  00beOUHeHUlo U
nepecevuenur) MHOXNCeCM, 3a0a8amb MHOMCECMBO C NOMOWbLIO NePeyUCieHUsl JIeMeHMO8,
CLOBECHO20 ONUCAHUL.

B noBceaHeBHOM KU3HM ¥ TIPU U3YYEHUH APYTUX MPEIMETOB:

®  PACNO3HABAMb NOSUHECKU HEKOPPEKMHBLE 8bICKA3bIGAHUSL,

® CMpoumv YenouKu YyMO3aKIOYeHUN HA OCHOBE UCNONIb306AHUSL NPABUTL TOSUKUL.

Yucna

e  Onepuposams NOHAMUAMU: HAMYPATLHOE YUCILO, MHONCECMBO HAMYPAIbHBIX YUcel,
yenoe Yucio, MHOMCECMB0 YenblX ducei, 00bIKHOBEHHAsE Opobb, 0ecamudHas opoodb, cMeulaHHoe
YUCNO,  PAYUOHATILHOE — YUCLO, MHOJNCECMBO  PAYUOHANbHLIX — YUCEN,  2eOMempudecKkast
uHmepnpemayus HamypaibHuIX, Yeavlx, PAYUOHATbHBIX,

®  NOHUMAMb U OOBACHAMb CMBICT HO3UYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,

®  GLINOIHAMb BLIYUCIEHUS, 8 MOM YUCTe C UCNOIb30BAHUEM NPUEMO8 DAYUOHATLHBIX
8bIUUCTIEHULL, 0O0CHOBbIBAMNb ANCOPUMMbL BLINOIHEHUS] OeUCMBULL,

® ucnonvzogamev npuzHaku Oemumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmsr u
npousseoeHus Yucesl Npu GbINOJIHEHUU 8bIYUCICHUN U peuleHuy 3a0ay, 000CHO8bI8AMb NPUSHAKU
oenumMocmu,

®  GLINOJHAMb OKPY2IleHUE PAYUOHANbHBIX YUCE] C 3A0AHHOU MOYHOCbIO,

®  YNOpsA0OHUBAMDb YUCLA, 3ANUCAHHbIE 8 8UOE OObIKHOBEHHBIX U OeCAMUYHBIX OPObell;

o naxooumv HOJ u HOK uucen u ucnonv3o8ams ux npu peuienuu 3a0d, .

®  onepupogamv NOHAMUEM MOOYIb YUCIA, 2eOMEMPUYEeCcKas UHmepnpemayusi Mooyl
yucaa.
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B noBceHeBHO¥ KU3HM ¥ TIPU U3YYEHHHU APYTUX MPEIMETOB:

®  NpUMEHAMb NPAUNA NPUOIUINCEHHBIX GbIYUCICHUU NPU pPeuleHUuu NpaKmudecKux
3a0ay u pewieHuu 3a0a4 Opyeux y4eOHvIX npeomemos;

®  GLINONHAMb CPAGHEHUe DPe3VIbMAmMOo8 GbIYUCIEHUNl NPU PeuleHUU NpaKmudecKux
3a0au, 8 MOM 4UC/ie NPUOTUNICEHHBIX BbIUUCTEHULL,

®  cocmasnamb HUCNIOBble BbLIPANCEHUS U OYEHUBAMb UX 3HAYEHUs NpU peuleHuu
APAKMUYECKUX 3a0a4 U 3a0ay u3 Opyeux y4eOHuIX npeomemos.

YpaBHeHHsI M HEPABEHCTBA

e  Onepuposamb NOHAMUAMU: PABEHCME0, YUCLOB0€ PABEHCMEBO0, YPAGHEHUe, KOPEHb
VPagHeHusl, peulenue YPagHe s, YUCTI080€ HEPABEHCNEO.

CrarucTUKa U Teopusi BepOSITHOCTEM

o  Onepuposams nowaAmMuAMU: CcMoLOYamMbvle U Kpy2osble Ouazpammosl, madauybl
O0aHHbIX, CpedHee apugmemuyeckoe,

®  u3sIeKaAmb, UHGOPMAYUIO, NPEOCMABIEHHYIO 8 MAOIUYAX, HA OUACPAMMAX;

® cocmasnsimes madIUYsl, CMPOUmMs OUASPAMMbL HA OCHOBE OAHHbIX.

B noBceHeBHOI KU3HM U TIPH U3YYEHUH JPYTUX MPeAMETOB:

®  u381EKAMD, UHmMeEpnpemuposams u npeobpazoevieans ungopmayuro,
NPeOCMABIeHHYI0 8 MAOIUYAX U HA OUASPAMMAX, OMPAICAIOWYIO CEOUCMEA U XAPAKMEPUCMUKU
PeanbHbIX NPOYECcos U s18eHULL.

TexcToBBIE 3a70aYH

e Pewamb npocmeie U CIOJNCHblE 3A0aYU PA3HLIX MUNOS, d MaKdce 3a0adu
NOBbIULEHHOU MPYOHOCMU,

®  UCNONL308aMb PA3HbIE KpAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CLONCHBIX 3a0ay OJis
NOCMPOeHUsl NOUCKOBOU CXeMbl U PeuleHUst 3a0ay,

®  3HaAmMb U NpUMeHAmMb 00a cnocoba noucka peuieHus 3a0ay (om mpebo8aHus K
YCIOBUIO U OM YCI08USL K MPebOB8AHUIO),

®  MOOenUPO8amb PACCYICOCHUsL NPU NOUCKE PEUeHUst 3a0aU ¢ NOMOWbIO 2Ppagh-cxembl,

®  gblOeNAMb IMANbL PeuleHUs 3a0aiU U COOePIHCAHUE KaicO020 Imana,

®  UHMEpPnpemuposams GbIYUCIUMENbHbIE pe3yabmamysl 8 3adave, UCCIe008amy
NOYYeHHOe peuierue 3a0a4ul,

®  QHAMUBUPOBAML  BCEBOZMOMNCHBIE —CUMYAYUU  B3AUMHO2O  PACHOJONCEHUS.  O8YX
00bEeKMOo8 U U3MEHeHUe UX XAPAKMEPUCMUK NPU COBMECMHOM OBUICEHUU (CKOPOCMb, 6peMsl,
paccmosiHue) npu peuleHuu 3a0ay Ha O0s8udceHue 08YX 00beKmo8 KaK 8 O0OHOM, MaK U 8
NPOMUBONOJIONCHBIX HANPABTICHUSIX,

®  UCCTe008aMb BCEBOZMONCHBIE CUMYAYUL NPU PeUeHUU 3a0ay Ha 08UdICEHUe NO peKe,
PAccMampusams pasHvle CUCHEeMbl Omcyema,

®  pewams pazHOOOPA3HblE 3a0aUU «HA HACMUY,

® pewams U 00OOCHOBLIBAMb CB0€ peuleHue 3a0ay (8bl0eNAMb MAMEMAMUILECKYIO
OCHOBY) HA HAXOJHCOEHUEe Yacmu YUCIA U YUCIA NO €20 YaCmU HA OCHO8E KOHKPEMHO20 CMbICId
opoou;

®  0co3HaBamb U 0OBACHAMb UOEHMUYHOCTb 3A0ad PA3HBIX MUNOE, CEA3LIBAIOUUX MPU
eenuyunbl (Ha pabomy, HA NOKYNKU, HA OBUNCEHUE); blOeNsiMmb MU GeNUYUNbI U OMHOULEHUS
MedHCOYy HUMU, NPUMEHAMb UX NpU peuleHul 3a0ay, KOHCMPYUposamv coOCMEeHHble 3a0adu
VKA3AHHBIX MUNOS.

B noBceaHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

®  guidenamb NpU peuweHuu 3a0ay Xapakmepucmuku paccmMampueaemou 6 3aoave
cumyayuu, OmauyHvle OMm peabHblX (me, Om KOMOPbIX a6Cmpazuposaliucy), KOHCMpyuposams
HOBble CUMYAYUU C YYemoM SMUX XAPakmepucmux, 8 4acmHOCMU, NPU peuleHuu 3a0ay Ha
KOHYEeHmpayuuy, y4umsléams ni0OMHOCMb 8eUiecmad,

®  pewams U KOHCMPYUPOBAMb 3A0aAYU HA OCHOBE PACCMOMPEHUs PEAbHbIX CUMYAYUL,
8 KOMOpbIX He mpedyemcs MOUHbLL 8bIYUCTUMENbHBIL Pe3)Ibmam,
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®  pewams 3a0a4u HA OBUICEHUE NO peKe, PACCMAMPUBASL PA3Hble CUCeMbl OMCYemd.

Harasanasi reomerpus

I'eomeTpuueckue Gpurypol

o  [36nekamv,  uHmepnpemuposams U  HpeoOpazosvieamsv  UHGOpMAYU O
2eomempudeckux gueypax, npeocmasieHHyI0 Ha Yepmertcax,

®  u300padxcamsv uzyuaemvie Queypbl Om pYKU U C HOMOWDIO KOMNbIOMEPHbIX
UHCIMPYMEHMOB.

HN3mepeHus M BBIYMCICHUS

®  GLINONHAMbL  UBMEpEeHUe OAUH, PACCMOAHUU, GeIUYUH Y2108, C HNOMOWDBIO
UHCIMPYMEHMO8 O/ U3MePeHUll OIUH U V08,

®  GHIYUCIAMb NIOWAOU NPAMOY20JIbHUKOS, KBAOpAmos, 00bemMbl NPAMOY20JbHbIX
napasnenenuneoos, Kyoos.

B noBce1HeBHOI KU3HM U MPU U3YYEHUH JAPYTUX NPeIMETOB:

®  BBIYUCIAMb PACCMOAHUAL HA MECMHOCMU 6 CMAHOAPMHBIX CUMYAYUSX, NIOUWAOU
Y4acmKo8 npsamoy20ibHOU hopMbl, 00beMbl KOMHAN,

®  GLINONHAMb Npocmeuuiue NOCMPOeHUs HA MECMHOCMU, HeoOX00uMble 8 pPeanbHOl
HCUZHU,

®  OyeHusamv pasmepuvl peanrbHblX 00BLEKMO8 OKPYICAIOUIe20 MUDA.

HcTopust MaTeMaTuKu

. Xapakxmepuzoeamev — 6K1A0  GbLOANOUWUXCS  MAMEMAMUKO8 6  pazeumiule
MamemMamuxy U UHbIX HAY4YHbIX 00aacmell.

BorinyckHuK HayuyuTcs B 7-9 kiaccax (IJI MCIOJb30BAHUS B MOBCEIHEBHOM KHU3HU
U o0ecrie4eHHus1 BO3MOKHOCTH YCIELIHOT0 NMPOJ0JIKeHUs1 00pa3oBaHus HA 0230BOM YPOBHE)

DJIeMEeHThI TEOPUHM MHOKECTB U MATEMATHYECKOI JIOTUKH

e OmnepupoBaTh Ha 0a30BOM YPOBHE MOHSATHUSMHU: MHOKECTBO, 3JIEMEHT MHOXECTBA,
MOJAMHOKECTBO, TPUHAAJIEKHOCTD;

®  3a7aBaTh MHOXKECTBA MEPEUYHCICHUEM UX IJIEMEHTOB;

® HaxOJUTh MepecedeHue, 00beAMHEHUE, TTOJIMHOKECTBO B IPOCTEUIITNX CUTYaAIIUSX;

e OmnepupoBaTh Ha 0a30BOM YypOBHE MOHSATHUSAMH: OIpEAeSieHHe, aKCHuOMa, TeopeMma,
JI0Ka3aTellbCTBO;

® TIPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI JIJIsl TOATBEPIKICHUS CBOUX BBICKA3bIBAHHI.

B noBceHeBHOI :KU3HU U IPH U3YYEHUU APYTUX NMPeIMETOB:

®  ICIIOJIb30BaTh TrpaduyuecKkoe MPeICTaBICHHE MHOXECTB JJIs OMUCAHMS peaTbHBIX
MPOILIECCOB U SBIICHUH, NP PEIICHUH 3a/1a4 IPYTUX YUeOHBIX MPEAMETOB.

Yucaa

e OmnepupoBaTh Ha 6a30BOM YpPOBHE MOHSTHUSIMH: HATypalbHOE YHCIIO, €0 YHUCIIO,
OOBIKHOBEHHast Jpo0b, JAecATUYHas JpoOb, CMelIaHHas JpoOb, paIMOHANBHOE YHCIIO,
apumMeTHuecKuil KBaJIpaTHbIA KOPEHB;

®  JCIOJI30BaTh CBOMCTBA YKCEIl U MpaBUjia ACMCTBUN IPHU BHINOJIHEHUU BHIYUCIICHUI;

®  JCIOJIb30BaTh MPU3HAKYU JAEIUMOCTU Ha 2, 5, 3, 9, 10 npu BBINOJHEHUN BBIYUCICHUN
Y PEIIeHUH HECIIOKHBIX 33]1a4;

®  BBITNOJHATH OKPYTJIIEHNE PAIIMOHATBHBIX YHCENT B COOTBETCTBUH C TIPABUIIAMH;

®  OIICHWBATh 3HAYEHWE KBAJAPATHOTO KOPHS U3 MOJOKUTEIHLHOTO IEJIOT0 YUCIIa;

®  pacro3HaBaTh PallMOHAJIbHBIE U UPpPALMOHATbHBIC YUCIIA;

®  CpaBHHUBATh YHUCIA.

B noBceHeBHOI KU3HM U IPH M3YYEHHUU JAPYTUX NPeIMeETOB:

®  OIICHWBATH PE3YJIbTATHI BEIYMCICHUH MPU PEIICHUH MPAKTHYECKUX 3a7a4;

®  BBITNIOJHATH CPABHEHHE YMCEN B PEATbHBIX CUTYAIUSX;

®  COCTaBJIATh YMCIIOBBIE BBIPAKECHHUS IIPU PEUICHUU MPAKTUYECKUX 3a/1ad U 3a4ad U3
JIPYTUX y4eOHBIX MPEIMETOB.

ToxnecTBeHHbIE IPe0Opa30BaHUA
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e BrImonHATE HECIOXKHBIC MPEOOPa30OBAHUS JIsi BBIYMCICHUS 3HAUYCHUN YHCIOBBIX
BBIDAKEHMM, COAEp)KAIUMX CTENEHW C HaTypalbHBIM II0KAa3aTelIeM, CTENEHH C LEJbIM
OTpULATENIbHBIM [10Ka3aTeNEM;

®  BBLINOJHATH HECJIOXKHBIE MPeoOpa3oBaHMs LEIbIX BBIPAKEHUI: PACKphIBaTh CKOOKH,
MPUBOJUTH MOAOOHBIE ClIaraeMbie;

®  HCNONB30BaTh (POPMYIIBI COKPAIIEHHOTO YMHOXXEHHUS (KBaIpaT CYMMBI, KBajpar
Pa3HOCTH, Pa3HOCTH KBAJIPATOB) JIJISl YIIPOIICHUS BEIYMCICHUN 3HAUCHHU I BBIPAKEHUN;

®  BBLINOJHATH HECJOXKHBIE TPeoOpa3oBaHUsl JIPOOHO-TUHEHHBIX BBIPAXKCHUH U
BBIPKEHHI C KBaJPaTHBIMU KOPHSIMH.

B noBceHeBHOI KU3HM U MPH U3YYEHUH IPYTUX NPeIMETOB:

e  [IOHMMAaTh CMBICII 3aIIMCH YKCIIA B CTAHAAPTHOM BH/IE;

e  omnepupoBaTh Ha 6a30BOM ypOBHE MOHSATUEM «CTaHAAPTHASI 3AHCh YUCIIa».

YpaBHeHHsI M HEPABEHCTBA

e OnepupoBaTh Ha 0a30BOM YpOBHE MOHSTHSIMH: PaBEHCTBO, YHCIOBOE PAaBEHCTBO,
YpaBHEHUE, KOPEHb YPaBHEHHUs, PEIICHUE YPaBHEHHUsS, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pelIeHre HEPABEHCTBA;

®  [IPOBEPATH CIIPABEJIMBOCTh YHCIOBBIX PABEHCTB U HEPABEHCTB;

e pelaTh JMHEWHbIE HEPABEHCTBA U HECIOXHbIE HEPABEHCTBA, CBOJSIIMECS K
JIMHENHBIM;

®  pelaTh CUCTEMBI HECIIOKHBIX JTUHEHHBIX YpaBHEHUHN, HEPABEHCTB;

®  [IPOBEPSATH, SABJSETCS JIU JAHHOE YKMCIIO PELICHUEM ypaBHEHUs (HEpAaBEHCTBA);

®  pemiath KBaJIpaTHBIC YpaBHEHUS 110 (hOpMYyJIe KOPHEH KBAJPATHOTO YPaBHCHUS,

e  n300paXkaTh pEUICHUS] HEPABEHCTB U UX CHCTEM Ha YMCJIOBOM NPSAMON.

B noBceHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPeIMETOB:

®  COCTaBIIATHh M pEeIIaTh JUHEHHBbIC YPAaBHEHUs MPU PEUICHUU 3a/1ay, BOZHUKAIOIIUX B
JIpYTUX y4eOHBIX NpeAMETax.

DOyHKIUH

e Haxonuts 3HaueHne QyHKUINHU N0 33 JaHHOMY 3HAUEHUIO apryMEHTa;

®  HaxoJuTh 3HAUEHHE apryMEHTa IO 3aJJaHHOMY 3HAYEHHMIO (PYHKIIMH B HECIOXHBIX
CUTYaIUsX;

®  ONpeneniATh IMOJOKEHHWE TOYKH IO €€ KOOpJAUHATaM, KOOpPAMHAThl TOYKH IO €€
MOJIOKEHUIO Ha KOOPJAMHATHOMW MJIOCKOCTH;

e 10 rpaduky HaXOAUTh OOJACTh OIpENEICHUs, MHOXKECTBO 3HAYCHHM, HYIH
GYHKIMM, TIPOMEXKYTKHM 3HAKOIOCTOSHCTBA, TMPOMEXKYTKH BO3pacTaHWsi W  YOBIBaHWUS,
HauOoJIbIlIee U HAaNMEHbIIIee 3HAaUeHUs (DYHKIINU;

e  CTpoUTh rpaduK JUHEHHON QYyHKIUY;

®  MPOBEPSATH, SBISAETCS JIU JAHHBINA rpaduk rpadukoM 3alaHHON QYHKINH (JTMHEHHOMH,
KBaJIpAaTHYHOM, 00paTHON MPOMOPIIMOHATEHOCTH);

e ompeneNsITh MPUOIMHKEHHBIC 3HAUYCHUS KOOPJAMHAT TOYKH TepeceueHus Tpadukos
byHKIINIT,

e omepupoBaTh Ha  0a30BOM  ypOBHE  MOHATHIMH:  IOCIEIOBATEIHHOCTS,
apudmeTnyecKas mporpeccus, reOMeTpruIecKas MporpecCus;

e pemarh 3a7auyd HAa TPOTPECCHH, B KOTOPBIX OTBET MOXET OBITh TOJy4YeH
HEIMOCPEICTBEHHBIM IOJICYETOM 03 MPUMEHEHUs (POPMYII.

B noBceHeBHOI KU3HN U IPH U3yYeHHUH JAPYTUX NPeIMETOB:

®  ICIIOJIb30BATh rpaMKy peasIbHbIX MPOIECCOB U 3aBUCUMOCTEHN ISl OTIPEACTIEHUS UX
CBOMCTB (HAmMOOJbIINE W HAWMEHBIINE 3HAYCHUS, MPOMEXKYTKH BO3pACTaHHUS M YOBIBaAHUS,
00JaCTH MOJIOKUTETHHBIX M OTPUIIATENBHBIX 3HAYSHUH U T.11.);

®  JCIOJIb30BaTh CBOMCTBA JIMHEWHOW (YHKIIMU W ee rpaduK MpHU pEHICHUHU 3a7ad U3
JIPYTUX y4eOHBIX MPEIMETOB.

CTaTucTHKA M TeOpHs BePOSTHOCTE
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e lmeTh mpeAcTaBIEHHWE O CTATHCTUYECKUX XApPAKTEPUCTHKAX, BEPOSITHOCTH
CITy4altHOTO COOBITHS, KOMOMHATOPHBIX 3a7a4ax;

e pemarh MOpOCTEHIIME  KOMOMHATOpHBIE 334l METOJOM  HIpPSIMOTO |
OpPTraHU30BAaHHOTO TIepedopa;

®  [IpE/ACTaBIATH JAAHHBIC B BUE TaOIUI, 1Uarpamm, rpaukos;

e  yyTaTh UH(OPMALIHIO, IPEICTABICHHYIO B BUJIE TaOIUIIbI, AUArPAMMBI, rpaduka;

®  ONpEeIeNsITh OCHOBHbBIE CTATUCTUYECKHE XapaKTEPUCTUKU YUCIOBBIX HAOOPOB;

®  OICHUBATh BEPOSTHOCTH COOBITHS B MPOCTEHIIINX CITydasix;

®  UMETh IIPEJCTaBICHHUE O POJIU 3aKOHA OOJBIINX YUCENl B MACCOBBIX SIBIICHUSX.

B noBceHeBHO KU3HHU ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  OICHUBATh KOJUYECTBO BO3MOKHBIX BAPHAHTOB METOJIOM Iepedopa;

® UMETh MPEJICTaBICHHE O pPOJIM MPAKTUYECKH JIOCTOBEPHBIX U MAalIOBEPOSTHBIX
COOBITHI;

® CpaBHUBAThb OCHOBHBIC CTATHCTHYECKHE XAPAKTEPUCTHKH, MOJYUYECHHBIE B IPOIIECCE
pelIeHus MPUKIAIHON 3a/1a4H, U3yYSHHS PEabHOTO SIBICHUS,

®  OICHUBATh BEPOSTHOCTh pPeaIbHBIX COOBITUH U SIBIICHUN B HECIIOKHBIX CUTYaAIUSX.

TexcToBBIE 3a7aYH

e Pemare HECIOXKHBIC CIOKETHBIE 33aJa4d pPa3HbIX THIIOB Ha Bce apU(pMETHUYECKHE
JICHCTBHSL,

® CTPOUTh MOJENb YCIOBUS 3a7aud (B BHUAE TaONMUIBI, CXEMbI, PHUCYHKa WIH
yYpaBHEHHsI), B KOTOPOH JaHBl 3HAUYCHUS JIBYX W3 TPEX B3aMMOCBS3aHHBIX BEJHYWH, C IEIBIO
MOKCKa pEelIeHUs 3a/1a4H;

®  OCYIIECTBIISITH CIIOCOO IMOMCKA PEUICHHS 33/1a49H, B KOTOPOM PAacCYKICHUE CTPOUTCS
OT yCJIOBUS K TPEOOBAHHIO HITH OT TPEOOBAHUS K YCIIOBUIO;

®  COCTaBIIATH IUJIaH PEIICHUS 33/1a4H;

®  BBIJCIATH ATAIMbBI PEUICHUS 33/1a4H;

®  UHTEPHPETUPOBATH BBIYMCIUTENbHBIE pE3yJbTaThl B  3aJadye, HCCIEI0BATh
MOJIy4eHHOE pelleHHe 3a/auu;

® 3HAThH pa3InuMe CKOPOCTEH 0OBEKTa B CTOSIYEH BOJIE, MPOTUB TEYEHUS U 110 TEUYCHHUIO
pexu;

e  pemiaTth 33a4M Ha HAXOXKJIEHHE YaCTH YKCia U YUCIa 10 €ro YacTu;

e pemath 3aJauyd pPa3HbBIX TUMOB (Ha paboTy, Ha TOKYNKH, Ha JBHKEHUE),
CBSI3BIBAIOIINX TPU BEIIMYUHBI, BBIICISATH 3T BETMUUHBI U OTHOIICHUS MEX/y HIUMH,

®  HaxOJUTh MPOLEHT OT YMCIA, YUCIO MO MPOIEHTY OT HEro, HaXOAWTh MPOIEHTHOE
CHU)KEHHE WJIH MPOLIEHTHOE MOBBIIIEHUE BETUYMHBL

®  pemiath HECIOXKHBIE JIOTHIECKUE 3319l METOJIOM PacCyKICHUH.

B noBceaHeBHO KM3HM ¥ TIPH U3YyYEHUH APYTUX MPeIMETOB:

®  BBIABUTATh THIOTE3bI O BO3MOXKHBIX TPEICIbHBIX 3HAYCHHSIX HCKOMBIX B 3a/1aye
BEJIMYMH (J1e7aTh MPUKUIKY).

I'eomeTpuuyeckue purypsl

e  OmnepupoBaTh Ha 0230BOM YPOBHE MOHSITHSIMH T€OMETPHUECKUX PUTYD;

e U3BJIEKaTh MHQOPMAIMIO O TeOMETpHUeCKUX GUrypax, MPeICTaBICHHYIO Ha
yeprexax B SBHOM BHUJIC,

® TPUMEHSTh JUIsl pEIIeHUs 3a7ad TeOMETpUYEeCKHe (aKThl, €CIU YCIOBHUS HUX
MPUMEHEHHUS 3aJIaHbI B IBHOU (hopMe;

e pemarh 3aJa4d HAa HAXOXKIACHUE TEOMETPHUYECKMX BEIMYHMH 110 00pa3laM WM
ITOPUTMaM.

B noBceHeBHOI KU3HM U NIPU U3YYEHUH APYTUX MPEAMETOB:

®  ICIIOJIb30BAaTh CBOMCTBA TeOMETpUYECKUX (UTYp UId pEUIeHHs TUIOBBIX 3ajad,
BO3HHUKAIOIIKX B CUTYallUsIX TOBCEIHEBHOM JKU3HM, 3a]1a4 MPAKTUYECKOTO COJIEPIKaHNUS.

OTHomeHust
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e OmnepupoBarb Ha 0A30BOM ypOBHE MOHSATHIMU: PABEHCTBO (UTYp, paBHbIE (PUTYPHI,
PaBEHCTBO TPEYTOJIBHUKOB, MapauIeIbHOCTh MNPSAMBIX, NEPIEHAUKYISPHOCTh MPSIMBIX, YIVIbI
MEXy NPSMBIMH, IEPIEHANUKYIISIP, HAKIOHHAs, IPOEKIHS.

B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX PEIMETOB:

®  CIIOJIb30BATh OTHOIIEHUS JUIsI PELICHUS NPOCTEHIIMX 3a]ad, BO3HUKAIOLIUX B
peanbHOU KU3HU.

H3mepenus 1 BbIYMCICHUSA

e BbinonHATh H3MEpPEHUE [JIUH, PACCTOSHUN, BEJIMYMH YIVIOB, C IIOMOIIbIO
MHCTPYMEHTOB I U3MEPEHUN JJIUH U YIJIOB;

e QpuMeHATh (OpMyJbl MEPUMETPa, IUIOW@AaAd U o0beMa, IMJIOUIAJU I[OBEPXHOCTH
OTJIEIbHBIX MHOTOI'PAaHHUKOB IIPY BBIYNCICHUSIX, KOTJa BCE JaHHBIE UMEIOTCA B YCIIOBUH;

e npuMeHATH TeopeMy lludaropa, 6a30BbIe TPUTOHOMETPUUECKHUE COOTHOIICHUS JUIS
BBIYMCIICHUS JJIMH, PACCTOSIHUM, IIOIIAAEN B MPOCTEUILINX CIydasiX.

B noBcenHeBHOM KU3HHM M NIPH M3YYCHHH APYTUX NPEIMETOB:

®  BBIYMCIATH PACCTOSIHUS HAa MECTHOCTH B CTaHAAPTHBIX CHUTyalUsX, IUIOIIATU B
MPOCTEUIINX CIyYasx, IPUMEHATh GOPMYIIbI B TPOCTEHUIIINX CUTYalUsAX B TOBCEIHEBHOM KU3HU.

I'eomeTpuyeckue nocTpoeHus

e U3oOpaxkaTh TUHOBBIE IUIOCKKWE (UTYpPBHl U (UTYpPHI B MPOCTPAHCTBE OT PYKH U C
IIOMOUIbI0 HUHCTPYMEHTOB.

B noBceaHeBHOM KU3HM ¥ NIPM U3YYEeHUH APYTUX NPeAMETOB:

®  BBINOJHATH NPOCTEHIINME MOCTPOEHHUS HAa MECTHOCTH, HEOOXOOUMbIE B peasbHOM
JKU3HU.

I'eomeTpuueckue npeodpazoBaHus

e  Crpouts purypy, CHMMETPUUHYIO JAaHHOM (PUrype OTHOCUTENBHO OCH U TOYKH.

B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

®  pacrno3HaBaTh JBUKEHHE 0OBEKTOB B OKPY)KAIOIIEM MHUPE;

e  pacrno3HaBaTb CHMMETPHUUYHBIE (PUTYpBI B OKPYKAIOLIEM MHpE.

BekTopbl 1 KOOPAUHATHI HA MJIOCKOCTH

e OnepupoBaTb Ha 0a30BOM YpOBHE TMOHSATHSIMHU BEKTOp, CyMMa BEKTOPOB,
IIPOU3BEICHNE BEKTOPA HA YNCII0, KOOPAUHATHI HA IIIOCKOCTH;

e onpeneniaTb NPUOIMKEHHO KOOpJAMHATBl TOYKM IO €€ H300paKeHUI0 Ha
KOOPJAMHATHOM INIOCKOCTH.

B noBcenHeBHOM KU3HHM M IPH M3YYCHHH APYTUX NPEIMETOB:

®  JCHOJIB30BaTh BEKTOPHI JJI PEIIECHUS MPOCTEHIINX 3a7a4 Ha ONPEICIICHHE CKOPOCTH
OTHOCHUTEJIBHOTO JIBHKEHUS.

Hcropusi MaTemaTuKHU

e  OnuchiBaTh OTIEJIBHBIE BBIJAIOUINECS PE3YNbTATHI, MOJTYYEHHBIE B XOJE PAa3BUTHS
MaTEMaTHKHU KaK HayKH;

e  3HaTh NPUMEPHI MATEMAaTUYECKUX OTKPBITUI U X aBTOPOB, B CBSI3U C OTEYECTBEHHOMN
Y BCEMHPHOHN UCTOpPUEN;

e [IOHMMAaTh POJIb MATEMATUKH B pa3BuTun Poccuu.

Metoabl MATEMATUKH

e Bruibupare noaxoasimuii HM3y4eHHBIH METOJA JJsi PEIIeHHs H3YyYEHHBIX THUIIOB
MaTeMaTHYeCKUX 3ajay;

e [lpuBoauTh mpUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B  OKpYXarolleH
JNENCTBUTENBHOCTH U IPOU3BEICHUAX UCKYCCTBA.

BBINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHMThCS B 7-9 kilaccax s odecriedyeHHs
BO3MO’KHOCTH YCHEIIHOIO MNPOJOJIKeHHs 00pa3oBaHusi HAa 0a30BOM H YIIy0J1eHHOM
YPOBHSAX

DJIeMeHTBI TEOPHH MHOKECTB 1 MATEMAaTHYeCKOMH JIOTUKH
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o  Onepuposamv noHAMUAMU: ONpeoeleHue, Mmeopemda, aKCuomda, MHONCECHEO,
XapakmepucmuKku MHONCECMEd, JJeMEeHN MHONMCeCmsed, Nycmoe, KOHeuHoe U OecKoHeuHoe
MHOIHCECB0, HOOMHONCECMBO, NPUHAOIEHCHOCMb, BKIIOYEHUE, PABEHCTNEO MHONICECME,

®  U300padicameb MHOINCECMBA U OMHOUEHUE MHONCECHE C NOMOWBIO KPY208 Diliepa;

® onpeodensimb  NPUHAONEHCHOCMb  DNIEMEHMA  MHOMCECMBY,  00beOUHeHU U
nepeceueHur) MHONCeCms,

®  3a00a8amb MHOMCECBO C NOMOWDBIO NEPEYUCTIeHUS DIIeMEHMO08, CI08ECHO20
ONUCAHUSL,

®  onepupoeamv  NOHAMUAMU:  BbICKA3BIGAHUE,  UCMUHHOCMb U JIOHCHOCHIDb
BbICKA3LIBAHUS, OMPUYAHUE BbICKA3BIGAHUN, ONEpaAyuU HAO GbICKA3LIBAHUAMU: U, UIU, He,
VCII08HbIE BbICKA3LIBAHUS (UMNAUKAYUL);

®  CcmMpoums 8bICKA3bIBAHUS, OMPUYAHUSL BbICKA3bIBAHUIL.

B noBceaHeBHOIi )KM3HU M IPU U3YYE€HHH IPYTHX NMPEAMETOB:

®  Ccmpoums YenouKu YMO3AKIIOYEHUL Ha OCHOBE UCNONb308AHUS NPABUIL IOCUKU,

®  UCNONL308AMb  MHOJICECMEd, ONepayuu ¢ MHONCECmEamu, Uux epaguueckoe
npeocmasienue 0Jisk ONUCAHUS PEATbHbIX NPOYECCO8 U SBLEHUIL.

Yuciaa

o Onepuposame NOHAMUAMU: MHONCECMBO HAMYPATbHBIX YUCET, MHONCECHBO YelblX
yucen, MHOJICECMBO PAYUOHANLHBIX YUCET, UPPAYUOHANIbHOE HUCIO, K8AOPAMHbLL KOPEHb,
MHOIHCECBO OCUCBUMENbHBIX YUCE]l, 2eOMEMPUYECKAs UHMEPNPemayus HamypaibHbiX, YelblX,
PAYUOHATLHBIX, OCUCMBUMETbHBIX YUCETL,

®  NOHUMAMb U OOBACHAMb CMBICT NO3UYUOHHOU 3ANUCU HAMYPATbHO20 YUCILA,

®  GLINONHAMb BLIYUCIEHUS, 8 MOM YUCTe C UCNOIb308AHUEM NPUEMO8 DAYUOHALLHBIX
BLIYUCTEHULL,

®  GLINOAHAMb OKPY2leHUe PAYUOHANLHBIX YUCET C 3A0AHHOU MOYHOCMbIO,

®  CPABHUBAMb PAYUOHATILHLLE U UPPAYUOHATIbHBIE YUCLA,

®  npedcmasiAmb payuoHAIbHOE YUCILO 8 8Ude 0eCAMUUHOU Opoou

®  YNOpAO0OUUBAMb YUCIA, 3ANUCAHHbIE 8 8U0e 0OLIKHOBEHHOU U 0eCAMUYHOU OpoOU;

o naxooumwv HOJ/[ u HOK uucen u ucnonv3osams ux npu peulenuu 3a0ay.

B noBceaHeBHO KU3HM ¥ TIPH U3YyYEHUH APYTUX MPEIMETOB:

®  NPUMEHAMb NPAGUNA NPUOTUINCEHHBIX GbIYUCICHUN NPU PeuleHUuu NpaKmudecKux
3a0ay u pewieHuu 3a0a4 Opyeux y4eOHbvIX npeomemos;

®  GLINOAHAMb CPAGHEHUe De3VIbMAmMo8 BbIYUCIeHUl NPU pPeuleHUuU NpaKmuiecKux
3a0au, 8 MOM HUcjie NPUOTUNCEHHBIX BbIUUCTEHU,

® cocmasnsaimb U OYEHUBAMb HUCIOBbIE BLIPAICEHUS. NPU PEUEeHUU NPAKMUYECKUX
3a0a4 u 3a0a4 u3 opyaux y4eOHulX NpeomMemos,

®  3anucvl@ams U OKPY2iAmb YUCIO08bLE 3HAYEHUS PEANbHBIX GETUYUH C UCNONb308AHUEM
PA3HBIX CUCEM UBMEPEHU.

ToxknecTBeHHbIE Pe0OpPa3oBaAHUA

e Onepuposamb NOHAMUAMU CMENEHU C HAMYPATbHLIM NOKA3ameneM, CMeneHu C
YenviM OmpuyamenbHulM noKasamenem,

®  GLINOAHAMbL NPeodPA308AHUSI YENbIX BbIPANCEHUN: OelCmeUus ¢ O0OHOYIeHAMU
(cnodcenue, evluumanue, YMHOJNMCEHUE), OelCmEUsi ¢ MHO2OUIEHAMU (CILOJCeHUe, BblYUumAaHue,
VMHOdMCEHUE);

®  GLINOAHAMb PA3NIONHCEHUE MHO2OUIEHO8 HA MHOMCUMENU OOHUM U3 CHOCODO08:
8bIHECeHUe 3a CKOOKY, SPYNNUPOBKA, UCNOIb308AHUE POPMYT COKPAUEHHO2O YMHONCEHUS,

®  guIdenamsb K8aopam CyMmbl U pA3HOCMU 0OHOUNEHO8,

®  PACKNA0bIBAMb HA MHONCUMENU KBAOPAMHYIU PEXUIeH,

®  GLINOAHAMbL NPeoOPA3OBAHUA  BLIPANCEHUL, COOEPHCAUUX CMENneHUu ¢ YeablMu
OMPUYAMENLHBIMU  NOKA3AMENAMU, NePexoOums Om 3anucu 6 6ude CMeneHu ¢ Yeavim
OmMpUYamenbHbiM NOKA3amenem K 3anucu 6 suoe opoou,
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®  GLINOAHAMbL NPeodPa308aHusi OPOOHO-PAYUOHANLHLIX BbIPANCEHUU: COKpaWeHUe
O0pobetl, npusedeHue aneebpaudeckux opooeti K 00uemy 3HamMeHamento, CLONCeHUue, YMHOJICeHUe,
denenue aneedopaudeckux opobell, 8038edeHue aneedpauyeckol Opoou 6 HAMypaibHyl0 U Yeryro
OMPUYAMENLHYIO CIENeHb,

®  BLINOAHAMb NPEOOPAZOBANUS BLIPANCEHUU, COOEPAHCAUYUX KBAOPAMHbIE KOPHU,

®  guldenamsb K8aAOpam CyMMbl UIU PASHOCMU O8YUNEHA 8 BbIPANCEHUSAX, COOEPHCAUJUX
K8a0pammubvle KOpHU,

®  BLINOIHAMb NPEOOPAZOBAHUSL BLIPAICEHUL, COOEPACAUUX MOOYTb.

B noBceaHeBHOIi )KM3HU M IPU U3YYE€HHH IPYTHX NMPEAMETOB:

®  BLINOAHAMb NPEOOPA30BAHUS U OCUCMBUS C YUCIAMU, 3ANUCAHHBIMU 8 CMAHOAPMHOM
suoe;

®  GLINOAHAMbL NPeoOPA30BAHUsL AN2eOPAUYECKUX GLIPANICCHUL NPU peueHuu 3a0ay
Opyeux yueOHblX npeomMemos.

YpaBHeHHs U HEPAaBEHCTBA

o  Onepuposame NOHAMUAMU. YPAGHEHUE, HEPABEHCMBO, KOPEeHb YPAGHEHUs, PeuleHue
HepaseHcmeda, PAeHOCUNbHbIE YPAGHEeHUs, 001acmb onpedeneHus ypaeHeHus (HepaseHcmaa,
cucmemvl YpaGHeHUIl Ul HEPABEHCME);

®  pewiams JUHEUHblE YPAGHEHUs U VPABHEHUS, C80OUMble K JTUHEUHbIM C NOMOWbIO
MOXHCOeCMBEHHbIX NPeobpPa308aHUl,

®  pewams KEAOpamuvle YPAGHEHUs U YPAGHEHUs, CBOOUMble K KE8AOPAMHBIM C
ROMOWBIO MOACOECMBEHHBIX NPEOOPA3Z06AHUIL,

®  peuwiamsb OpOOHO-TUHEUNbIE YPABHEHUS,

® pewamv  npocmenuwiue  UPPAYUOHANbHLIE  YPAGHEHUS  8UOA f(x)=a,
JF(x)=49(x);

®  pewams ypagHeHus uod X' =a ;

®  pewiamv ypagHeHUs CHOCOOOM PA3LONCEHUSL HA MHONCUMENU U 3AMEHbl NePEMEHHOLL,

®  UCNONBL308AMb MEMOO UHMEPBANO8 OJisl peueHUs Yeavlx U OpOOHO-PAYUOHATLHBIX
Hepagencme,

®  pewiams TUHElIHble YPAGHEHUS U HEPABEHCMBA C NAPAMEMPaMU,

®  peuiamv HeClOHCHbIE KBAOPAMHbLE YPAGHEHUS C NAPAMEMPOM,

®  peuiamv HeCLONHCHbIE CUCEMb] TUHEIHbIX YPAGHEHUL C NApaMempamul;

®  peuiams HEeClONHCHbLE YPAGHEHUS 8 YELbIX YUCTIAX.

B noBceaHeBHOM KU3HM ¥ TIPU U3YYEHHH APYTUX MPEIMETOB:

® cocmasiamv U peulams JNUHeliHble U K8AOpamuvle YPAGHeHUs, VPABHEHUs, K HUM
ce00suuUecs, cucmembl TUHENHbIX YPAGHEHUL, HePABEHCME NPU peuleHUuU 3a0ay Opyeux y4eOHbIX
npeomemos;

®  GLINOAHAMbL OYEHKY HNPABOON0000Us. pe3yIbmamos, NOAYYAeMblX NpU peuleHuu
JIUHENHbIX U KBAOPAMHBIX YPAGHEHUl U CUCMeM JUHEUHbIX YPAGHEeHUll U HEepaeeHCms npu
peuieHuu 3a0a4 Opy2ux yueOHvIX npeomemos;

®  guIOUpamb coomeemcmeylowue YpasHeHus, HepaseHCmed UlU Ux cucmemvl OJis
COCMAGIEHUsI MAMeMamuieckoli Mooenu 3a0aHHOU peanrbHOU Cumyayuu uiu NnpukiaoHou
3a0avu;

®  YMemb UHMEPNPEemMUpo8amsv NOJIVYEHHbI NPU peueHuU YpPasHeHUs, HepaeeHcmsd
UU cucmemsl pe3yibmam 6 KOHmeKcme 3a0AHHOU PeaibHOU CUMYayuu Uiy NPUKIAOHOU 3a0ayu.

DOyHKIUH

e  Onepuposams NOHAMUAMU: DYHKYUOHATbHAS 3A6UCUMOCTIb, (DYHKYUSA, 2paguk
@dynKkyuu, cnocodbwl 3a0anus GyHKYuU, apeymeHm u 3HaveHue GyHKyuu, 0o1acme onpeoeieHus u
MHOJCECMB0  3HAYEHUN  (YHKYUU, HYIU @QYHKYUU, NPOMENCYMKU 3HAKONOCMOSHCMEA,
MOHOMOHHOCMb PYHKYUU, YeMHOCTb/HEUemMHOCIb QYHKYULU,
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o cmpoums  ecpaguKku  JIUHEUHOU,  K8AOpamuuHou  QYHKyui,  0OpPAMmMHOU
k
NPONOPYUOHATLHOCU, PYHKYUU 6UOA: Y = a+—b vy =Xy =3xs y=|x3
X+

® Ha npumepe K8AOPAMUYHOU (QYHKYUU, UCHOIb308AMb NPeoopa3o8anus epaguxa
ynryuu y=F(x) ons nocmpoenus epagpuxos gynxyuil y — af (kx +b)+c

® cocmasenams YpaeHeHus NpAMOU N0 3A0AHHLIM YCI08UAM: NPoXooAuel uepe3 06e
MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOX0Osuell uepe3 OAHHYIO MOUYKY U NAPALLebHOU
OAHHOU NPAMOU

®  uccneo0o8amv YYHKYUio no ee paghuxy;

®  HAXOOUMb MHONMCECMBO 3HAYEHULl, HYIU, NPOMENCYMKU 3HAKONOCMOAHCMEA,
MOHOMOHHOCMU K8AOPAMUYHOU DYHKYUU,

®  onepuposamv NOHAMUAMU: NOCLE008AMENbHOCHb, APUPMEMUUecKds npocpeccus,
2eomMempuieckas npoepeccust;

®  pewams 3a0a4u HA APUPMEMUUECKVIO U 2EOMEMPULECKYIO0 NPOSPECCUIO.

B noBceHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

*  ULIIOCMPUPOBAND C NOMOWBIO ePAPUKA PeabHYIO 3A8UCUMOCHTb UIU NPOYECC NO UX
XapakxmepucmuKam,

®  UCNONBL308aMb CEOUCMBA U 2PAPUK K8AOPAMUUHOU (YHKYUU NPU PEeUeHUU 3a0ay U3
Opyaux yueOHvix npeomemos.

TexkcToBbIe 3a1a4n

e  Pewamb npocmeie U CILOJCHblE 3A0ayl PA3HLIX MUNOS, a4 MAKdICe 3a0ayu
NOBbIULEHHOU MPYOHOCIUL,

®  UCNONL308aMb PA3HbIE KpAMKUE 3aNUCU KAK MOOeIU MEeKCMO8 CLONCHBIX 3a0ay OJisl
HOCMPOeHUs NOUCKOBOU CXeMbl U pelleHUs 3a0ay,

*  paziuuames Mooenb MeKcma u Mooelb peuerus 3a0a4u, KOHCMpPYyupoeams K 0OHOU
MOOenu peutleHUs HeCI0ACHOU 3a0ayll pasHvle MOOeIU MeKCma 3a0ayu;

®  3HaAmMb U NpUMeHAmb 00a cnocoba noucka peutenus 3a0ay (om mpebo8aHUs K
VCIOBUIO U OM YCI0BUA K MPeb08aAHUIO),

®  MOOenUPO8amsb PACCYICOCHUs NPU NOUCKE PEULeHUst 30U ¢ NOMOWbIO 2Ppagh-cxembl,

®  guIdenAmb YMAansl peuleHus 3a0ayu U COOePHCaHUe Karcoo2o Imanda;

*  yuMemb 8bIOUPAMb ONMUMALLHBIL MEMOO peueHUs 3a0a4u U 0CO3HABAMb 6blOOD
Memooa, paccmMampuéams paziuyHvle Memoobl, HAXOOUMb pA3Hble peuleHus 3a0adu, eciu
B03MOJICHO,

®  QHATUBUPOBAL 3AMPYOHEHUs NPU PEUEeHUU 3A0aY,

®  BLINOAHAMb PA3IUYHbIE NPeoOPA308AHUSL NPEOTOHNCEHHOU 3a0ayu, KOHCMPYUPOB8AmMy
HO8ble 3a0a4u U3 OAHHOU, 8 MOM Yucie obpamHule,

®  UHmMepnpemuposams  GbIYUCIUMENbHbIE pe3YIbmambl 6 3adaue, UCCLe008amb
HOJYYEeHHOe peuenue 3a0ayu,

®  QHAMUBUPOBATL  BCEBOZMONCHbIE —CUMYAYUU  3AUMHO20  PACNOJIONCEHUS  O8YX
00bEeKMO8 U U3MeHeHUue UX XAPAKMePUCMUK NPU COBMECMHOM OBUINCEHUU (CKOpOCMmb, 8peMs,
paccmosiHue) npu peuteHuu 3a0ay Ha O8udiceHue 08yX 00beKmOo8 KAK 8 O0OHOM, MAK U 8
NPOMUBONONIONCHBIX HANPABTICHUSIX,

®  UCCTe008aMb BCEBO3ZMOCHBIE CUMYAYUU NPU PEUeHUU 3a0ay Ha 08UdICEHUe NO peke,
paccmMampusams pasHvle CUCHEeMbl Omcyemd,

®  pewams pazHooOpa3Hble 3a0aYU «HA YACMUY,

® pewamv u 000CHOBLIBAMb CB0€ peuleHue 3a0ay (8bl0eNAMb MAMeMamuiecKyro
OCHOBY) HA HAXOMHCOEHUe Yacmu YUCIA U YUCIA NO €20 YACU HA OCHO8e KOHKPEMHO20 CMbLCIa
opoou;

®  0Cco3HABamMb U 0OBACHAMb UOEHMUYHOCIb 3A0ad PA3HBIX MUNOE, CEA3LIBAIOUUX MPU
eenuyunbl (Ha pabomy, Ha NOKYNKU, HA OBUJCEHUE), 8bl0ENAMb IMU GENUYUHBI U OMHOULEHUS

29



MedHCOY HUMU, NPUMEHAMb UX NpU peuleHuu 3a0ay, KOHCMpPYupoeamv cOOCMBEHHble 3a0ay
VKA3AHHBIX MUNOS,

®  gnademsv OCHOBHbIMU MEMOOAMU PeuleHUs 3a0ay Ha CMeCU, CNIABblL, KOHYEHMPAayuu,

®  pewams 3a0auu Ha NPOYEHMDbL, 8 MOM YUCTLE, CLONCHbIE NPOYEHMbL C 0O0CHOBAHUEM,
UCNONb3YSL PA3HBLE CNOCOObL,

®  pewams no2uyecKue 3a0a4u pazHblMUu cCnOCcobamu, 8 Mom ducie, ¢ 08ymMs OJI0KAMU U
¢ mpems 610Kamu OaGHHBIX C NOMOWbIO MAOIUY,

® pewams 3a0auu NO KOMOUHAMOPUKE U Meopul GeposimHOCHell HA OCHOBe
UCNONB308AHUS U3YUEHHBIX MEMOO08 U 0OOCHOBLLBAMb PELeHUEe,

®  peuwams HeCNO0JHCHbIE 3a0ail N0 MAMEMAMUYECKO CIamucmuKe;

®  061a0emb OCHOBHbIMU MEMOOAMU PEULeHUsl CIONCEMHbIX 3a0ay. apugdmemuiecKul,
aneebpaudeckull, nepebop 8apuanmos, 2eoMempudeckul, 2paguieckuil, NPUMeHsIMb UX 8 HOBbIX
N0 CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.

B noBceHeBHO KU3HM ¥ IPH U3YyYEHUH APYTUX MPeIMETOB:

®  guldenamb Npu peweHul 3a0ay Xapakmepucmuku paccmMampueaemol 6 3aoave
cumyayuu, OmauyHvle OMm peabHblx (me, Om KOMOpbIX a6Cmpazuposaliucy), KOHCMpyuposams
HOBble CUMYayuu C Y4emoMm 3Mux Xapakmepucmuk, 8 YACMHOCMU, NPU PeueHuu 3a0ay Ha
KOHYeHmpayuuy, y4umoléams ni0MHOCMb 8eUjecmad;

®  pewams u KOHCMPYUPOBAMsb 3a0a4l HA OCHOBE PACCMOMPEHUsL PEAIbHbIX CUMYayull,
8 KOMOpbIX He mpeOyemcsi MOUHbIL BbIYUCTUMETbHBLI PE3YIbman,

®  pewams 3a0a4u HA OBUNCEHUE NO PeKe, PACCMAMPUBAS PA3Hble CUCeMbl OMCYemd.

CTaTHCTHKA M TeOPHsi BEPOSITHOCTEI

o  Onepuposams noHAMUAMU: CMOLOYAmMble U Kpy2osble Ouazpammovl, maodauybl
OaHHbIX, CpeOHee apugmemuyeckoe, MeOuana, Haubovuiee U HauMeHbulee 3HaUeHus: 8blIOOPKU,
pazmax 8blO0pKU, OUCHEPCUsl U CMAHOAPMHOEe OMKIIOHEeHUe, CIYYAlHAs USMEHYUBOCMb,

®  uzglekamv UHGopmayuio, NpeoCMasieHHylo 6 mabauyax, Ha OUALPAMMAx,
epaguxkax;

® cocmasnams madIUYbl, CMPOUMb OUASPAMMbBL U SPAPUKU HA OCHOBE OAHHDIX,

®  onepupoéamv NOHAMUAMU: DAKMOPUAT YUCAA, NEPEeCAHOBKU U COYEMAHUs,
mpeyeonvhuk Ilackans,

®  NPUMEHAMb NPABUTIO NPOU3BEOEHUs. NPU PeUUeHUU KOMOUHAMOPHBIX 3a0a4;

®  onepupoéamv NOHAMUAMU: CHYYAUHBII ONbIM, CAVHAUHBIL 6bI00pD, UCHbIMAHUE,
leMeHmapHoe CayuaiHoe coovimue (Ucxoo), Kiaccuueckoe oOnpeoesieHue 6eposimHOCmu
CYHALHO20 CObbIMUSL, ONEPAYUU HAO CYHAUHBIMU COOBIMUSIMU,

®  npedcmasiamsb UHGOPMAyuIo ¢ NOMOWbI0 Kpyeos Jdinepa,

® pewamv 3a0auu HA GbIYUCAEHUE BEPOSIMHOCIU C HNOOCYEMOM KOAUYeC8d
8aPUAHMOB C NOMOULIO KOMOUHAMOPUKU.

B noBceHeBHO KU3HM U NIPU U3YUYEHHHU JAPYTUX MPEIMETOB:

®  u381EKAMY, UHmMeEpnpemuposams u npeobpazoevieams ungopmayuio,
NPeOCMasieHHylo 8 madauyax, Ha Ouacpammax, 2epaguxax, Oompaxcauwyr ceolucmea u
Xapakxmepucmuxu peanbHblX Npoyeccos U A61eHUl;

® onpedenamv cmamucmudeckue XapaKxmepucmuxku — blOOpoK no  mabauyam,
ouazpammam, epapuram, BbINOIHAMb CPABHEHUE 8 3ABUCUMOCIIU OM Yelu peuleHus 3a0ayu;

®  OYeHUBAMb 8EPOSIMHOCTNL PEAbHBIX COOLIMULL U S8TIEHULL.

I'eomeTpuuyeckue purypsl

e  Onepuposamb NOHAMUAMU 2EOMEMPUYECKUX Puayp;

®  u361eKambv,  UHMEPNpemuposams U npeobpazoevleamv  UH@oOpMayuro o
eeomempuieckux ueypax, npeocmasienHylo Ha 4epmexcax,

®  npumeHsmb 2eomempuueckue Gaxkmvl 05 peweHus 3a0ay, 6 MOM YUCIe,
NPEONnoONaA2arUUx HeCKOIbKO WA208 PeUeHUs,

*  gopmyruposamv 6 NPOCMEUUUX CTYYAAX CBOUCMBA U NPUSHAKU (Uueyp,
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®  00KA3bIBAMNb 2e0MEeMPUIeCKUe YMBEPIHCOCHUSL,

® grademv CMAHOAPMHOU Kiaccugukayuel NIOCKUX ¢ueyp (MpeyeorbHUKo8 u
yemulpexy20ibHUKOB).

B noBceHeBHOI )KM3HU M NIPU U3YYE€HHH IPYTHX NPEAMETOB:

®  UCNONL308AMb  CEOUCMBA  2eOMEMPUYECKUX  Queyp  0asi  peuwieHus  3a0ay
NPAKMUYecKo2o Xapakmepa u 3a0ay U3 CMeHCHbIX OUCYUNTUH.

OTHomeHust

o  Onepuposamvb NOHAMUAMU: PABEHCMBO ueyp, pasHvle @Gueypvl, pPaBeHcmeo
MpeyeoNbHUKO8, NAPALIEIbHOCMb  NPSIMbIX, NEPNEHOUKYISPHOCMb NPAMbIX, Velbl MeHCOy
NpAMbIMU, NEePREeHOUKYIAp, HAKIOHHAs, NpoeKyus, nooodue ¢ueyp, nooobuvie ueypsl,
n000OHbBLEe MPEYeOIbHUKU,

®  npumenamv meopemy Paneca u meopemy 0 NPONOPYUOHANLHLIX OMPE3KAX Npu
peutenuu 3a0a4;

®  Xapakmepuzo8amv 63AUMHOE PACNONOJCEHUe NPSAMOU U  OKPYICHOCMU, O08YX
OKpYJHCHOCMELL.

B noBceHeBHOI )KM3HU M NIPU U3YYE€HHH IPYTHX NMPEAMETOB:

®  UCNONL308AMb OMHOWEHUSL OJISL PEUUEHUS 30, BO3ZHUKAIOWUX 8 PeaibHOU HCUZHU.

H3mepennsi M BbIYHCIEHHSA

e  Onepuposams npedcmasienusmu o0 ONUHe, NIOWAOU, 0Obeme KAK BeTUYUHAMU.
Ipumensimo meopemy I[lugacopa, gpopmynst niowadu, obvema npu peuweHuu MHO2OUAL0BbIX
3a0au, 8 KOMOPLIX He 6ce OaHHble NPeOCMABIeHbL ABHO, A MPedYIOm 8bIYUCTEHUL, ONEPUPOBAMD
bonee WUpOKUM KOIUYECmEoM YOPMYL ONUHbL, NIOUAOU, 00bEMA, BbIYUCTAMb XAPAKMEPUCTIUKU
KoMOunayuti gueyp (OKpyscHocmeli U MHO20Y20NbHUKOB) GbIYUCIAMb PACCMOSAHUSL MEHCOY
Queypamu, npumeHsmes mpucoHomempudeckue Gopmyavl Oisl GbIYUCIEHUL 6 D0ee CLONCHBIX
CYUasx, nPoBOOUMb GbIYUCIEHUS HA OCHOBE PABHOBEIUKOCTU U PABHOCOCTNABIEHHOCMIU,

®  1POBOOUMDb NPOCMbLE BLIYUCIEHUSL HA 00BEMHBIX MeNax,

®  ¢hopmynuposams 3a0auu Ha GvlUUCIeHUe OIUH, niowadel U 00beMO08 U peulams ux.

B noBceaHeBHOI )KM3HU M NIPU U3YYE€HHH IPYTHX NMPEAMETOB:

®  1POBOOUMD BLIYUCTIEHUS HA MECTHOCMU,

®  npuMeHAmMb GOPMYIbL NPU GLIYUCTEHUSAX 8 CMENCHLIX YYeOHbIX npeoMemax, 6
OKpYdHcaroujeli 0eucmeumenbHOCmu.

I'eomeTpu4yeckue nocTpoeHus

o 300padsicamv  ceomempuyeckue @Queypbl N0  MEKCMOBOMY U  CUMBOIbHOMY
ONUCAHUIO;

®  CB0D0OHO ONEPUPOBAMb YEPMENCHBIMU UHCIPYMEHMAMU 68 HECLONCHBIX CVUASIX,

®  GLINOAHAMbL NOCMPOEHUS MPEYCONbHUKOS, NPUMEHAMb  OMOelbHble Memoobl
NOCMPOEHUL YUPKYIeM U JUHEUKOU U NPO8oOUMb npocmeluiue UCCie008aHUsl YUCIA PeueHUl,

®  u300padxcamv mMunogvle NIOCKUe @ueypbl U O0ObeMHble mena ¢ NOMOWbIO
APOCMeUuUx KOMNbIOMEPHbIX UHCIMPYMEHMOS.

B noBceHeBHOI )KM3HU M NIPU U3YYEHHH PYTHX NPEAMETOB:

®  GLINOAHAMbL NpOCMeuwue NOCMPOEHUs HA MeCMHOCMU, HeoOXo0umble 8 pednbHOl
JHCUHU,

®  OYeHUBAMb PaMepbl PeabHbIX 00BLEKMO8 OKPYHCAIOUe20 MUPA.

IIpeoOpa3zoBanust

o  Onepuposamv nouamuem OBUNCEHUs U NPeodPA308aHUs No0oOUs, 6ladems
npuemMamu nocmpoenus ueyp ¢ UCNOIb308AHUEM OBUJCEHUL U Npeodpazosanuii noooodus,
NPUMEHAMb NOJYYEeHHble 3HAHUS U ONbIM NOCMPOEHUU 8 CMENCHbIX NpeoMemax U 8 pedyibHbiX
CUMYAYUsAX OKpyHcaouje2o mupa,

e cmpoumbs Queypy, no0obHYIO OAHHOU, NOIBL30BAMBCA CEOUCMEAMU NOO0OUS O
000CcHOBaHUs c8OUCME uyp,
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®  NpuUMeHAmb CBOUCMBA O8UMNCEHUNl Ol NPo8edeHUsi NpocCmeuuux 000CHOBAHUL
ceoticme ghuzyp.

B noBceHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  NPUMEHAMb CBOUCMBA OBUIICEHUL U NPUMEHAMb Nooodue 01 NOCMPOeHUll U
BbIYUCTICHULL.

BekTopbl M KOOPAUHATHI HA TIOCKOCTH

e  Onepuposamv NOHAMUAMU BEKMOP, CYMMdA, PA3HOCMb BeKMOPO8, NPOU3eedeHuUe
8EKMOPA HA YUCIIO, V2Ol MeNCOy 8eKMOPAMU, CKANAPHOE NPOU38eoeHUe BeKMOPO8, KOOPOUHAMbL
Ha NIOCKOCMU, KOOPOUHAMbL 6EKMOPA;

®  GLINONHAMbL OeLCm8Usi HAO BeKMOpamu (ClodceHue, BblYUMAHUEe, YMHOJNCEHUe Ha
YUCTI0), BLIUUCTIAMb CKATISIPHOE NPOU3BEOeHUe, ONPedeiamb 8 NPOCMENUUX CLYYAsX Y20l MeHCOY
BEKMOPAMU, GbINOIHAMYb PA3N0NCEHUE 6eKMOpA HA COCMAGNAIOWUe, NPUMEHAMb NOJYYEeHHble
3HaHUA 8 u3uKe, NONBL306AMbCA DOPMYIOU BLIYUCIEHUS PACCMOAHUL MeHCOy MOYKAMU NO
U3BECMHBIM KOOPOUHAMAM, UCHONIb306AMb YPAGHEHUsL (hucyp 0151 peuleHus 3a0ay,

®  NpUMEHAmMb 6eKMOpbl U KOOPOUHAMbL Ol pPeuleHUus 2eoMempuyeckux 3a0ai Ha
8blUUCTeHUE ONUH, V2Tl08.

B noBceHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  UCNONBL308aMb NOHAMUSL 8EKMOPO8 U KOOPOUHAm OJisi peulenus 3a0ay no gusuxe,
eeozpaghuu u opyaum yueoOHviM npeomMeman.

HcTopusi MaTeMaTHKHU

o  Xapaxmepuzosamo 6KIA0 8blOAIOWUXC MAMEMAMUKOE 8 PA3GUMUE MAMEMAMUKU U
UHBIX HAYYHBIX obnacmell;

®  NOHUMAMb PONb Mamemamuxu 6 pazsumuu Poccuu.

MeTtoanl MaTeMaTHKH

e Jcnonw3ys usyueHnHvle Memoobvl, NpPO8OOUMb OOKA3AMENbCMBO,  BbINOJHAMb
onposepaicenue;

®  gblOUPAMb U3VUEHHble MemOoObl U UX KOMOUHAYUU O]l peuleHuss MamemMamuieckux
3a0au,

®  UCNONbL308AMb MamemMamudeckue 3HAaHus O ONUCAHUA 3AKOHOMepHOCmel 8
OKpYHcaroujeti 0eticmeumenbHOCmu U NPOU3Be0eHUsIX UCKYCCMEa,

®  npuMeHAmb  HNpocmeluiue  NPOSPAMMHbIE ~ Cpeocmed U INeKMPOHHO-
KOMMYHUKAYUOHHbBLE CUCEMbL NPU PeuleHUU MAmemMamu4eckux 3a0adu.

BbINYCKHUK MOJYYHMT BO3MOKHOCTH HAY4YHThCA B 7-9 Kjaccax JJisl YCHEUIHOTO
NPOAOJIKeHUsI 00pa30BaHUs HA YIIy0JIeHHOM YPOBHeE

DJIeMEeHTbI TEOPUH MHOKECTB U MATEMATHY€eCKOI JIOTUKH

e (CBo0OAHO oOmepUpOBaTh MOHATUSAMH: MHOXKECTBO, XapaKTEPUCTUKU MHOXKECTBA,
AJIEMEHT MHOJKECTBA, IIyCTOE, KOHEYHOE U OECKOHEYHOE MHOKECTBO, IOJMHOXKECTBO,
NPUHAIEKHOCTD, BKITFOUSHHE, PABEHCTBO MHOKECTB, CITIOCOOBI 3a/IaHUE MHOXKECTBA,

®  33/1aBaTh MHOKECTBA Pa3HBIMU CIIOCOOAMH;

®  TIPOBEPSTH BBHITOJIHEHUE XaPAKTEPUCTUIECKOTO CBOMCTBA MHOYKECTBA;

e CBOOOJHO ONEPHPOBATH TOHATHUSMH: BBICKA3bIBAHWE, WCTUHHOCTh H JIOKHOCTD
BBICKA3bIBAHUS, CIIOXKHBIC U MPOCTHIC BBICKA3bIBAHMS, OTPUIIAHUE BHICKA3bIBAHUIA, HICTHHHOCTH U
JIOKHOCTh YTBEPKJICHUS M €ro OTPUIAHUS, OMNEpaliu HaJ BBICKA3bIBAHMSIMH: W, WU, HE;
YCIIOBHBIE BBICKA3bIBAaHUS (MMIUTUKALINN);

®  CTPOUTH BHICKA3bIBAaHUS C UCIIOJIb30BAHUEM 3aKOHOB alNTeOphl BHICKA3HIBAHUH.

B noBceHeBHO¥ KU3HM ¥ NIPU U3YUYEHHHU JAPYTUX NMPEIMETOB:

®  CTPOWTH PACCYXKJICHUS Ha OCHOBE MCIIOJIH30BAHUS TIPABUIT JIOTHKH;

®  WCNONB30BaTh MHOMKECTBA, OMNEpallMi C MHOXKECTBaMH, WX Tpadudeckoe
MpEeJICTaBICHNUE JJIsi OMUCAHUS pealibHbIX MPOIIECCOB M SBIEHUI, MPHU PELICHUH 3a/ad APYTUX
y4eOHBIX IPEAMETOB.
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Yuciaa

e (CB00OAHO OMEPHPOBATH MOHATHIMU: HATYPATbHOE YHCIIO, MHOXECTBO HATYpPaIbHBIX
YHCelNl, IEJI0E YHCI0, MHOXECTBO IEJBIX YHCEN, OOBIKHOBEHHAas ApPOOb, NECSITHUYHAs IpoOb,
CMEIIaHHOE YHCJI0, PAllMOHAIBHOE YUCIIO, MHOYKECTBO PAllMOHAIBHBIX YUCEN, UPPALOHATIBHOE
YHUCI0, KOPEHb CTENEHH 1N, JACHCTBUTENBHOE YHCIO, MHOXKECTBO JEHCTBHTEIBHBIX YHCEI,
reoOMeTpUYecKasl WHTEPIPETalus HATypalbHBIX, LEJbIX, PAlUOHAIBHBIX, JCHCTBUTEIBHBIX
YHCEIT;

® T[OHMMaThb M OOBSICHATH PA3HUIY MEXKIy MO3MIMOHHOH W HENO3UIMOHHOM
CHCTeMaMH 3aIlUCH YHCelT;

®  TIEPEeBOJUTH YUCIIA U3 OAHOM CHCTEMBI 3aIUCH (CUCTEMBI CUMCIICHUS) B IPYTYIO;

®  JIOKa3bIBaTh U MCMOJB30BATh MPHU3HAKH JEIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11
CYMMBI U TIPOU3BEICHUS YMCET IPH BHITIOJTHEHUH BHIYMCICHUH U PEILICHUHN 33/1a4;

®  BBINOJNHATH OKPYIJICHWE PAlMOHAIBHBIX M HPPAIMOHAIBHBIX YHCEN C 3aJaHHOM
TOYHOCTBIO;

®  CpaBHUBAThH JICHCTBUTEIBHBIC YHCIIA PA3HBIMH CIIOCOOAMU;

®  YIOPSAAOYHMBATH YMCIIA, 3aIMCAHHBIC B BUJIEC OOBIKHOBEHHOH M JECATHYHOW APOOH,
YHCIIa, 3alMCaHHBIE C UCIIOIb30BaHNEM apH(PMETHYECKOTO KBaJPaTHOTO KOPHS, KOPHEH CcTeleH:
Oounplie 2;

e nHaxoauth HOJl m HOK wumcen pasHbIMH cllocOOaMH M HCHOJIB30BaTh WX IPH
peLIeHUN 3a1ay;

® BBHINOJHATH  BBIYUCICHHS W [peoOpa3oBaHUs  BBIPAKEHHUH,  COIEpIKaIIuX
JeMCTBUTENLHBIC YHCIIA, B TOM YUCIIE KOPHU HATYPaJIbHBIX CTETICHEH.

B noBceqHeBHOI KU3HHM M IIPH U3yYeHUH APYTUX MPeIMETOB:

®  BBHINOJHATH M OOBACHATH PE3YJbTaThl CPABHEHHS PE3yJbTaTOB BBIYUCICHHUHA IPH
pEIIeHNH MPAKTHYECKUX 3ajad, B TOM YHCIe MPHOIMKEHHBIX BBIUYUCICHUH, UCTIONB3YS pa3HbIe
crocoObl CpaBHEHMUI;

®  3aMUCHIBaTh, CPaBHUBATh, OKPYIJISATh YHCIOBBIE JaHHBIE PEATbHBIX BEIUYHH C
UCTIOJI30BAHUEM PA3HBIX CUCTEM U3MEPEHUS;

®  COCTaBJIATH U OLIEHWBATh PA3HBIMM CIIOCOOAMHU YHCIIOBBIE BBIPAKEHUS MPH PEIICHUH
NPaKTUYECKUX 3a/1a4 U 33/1a4 U3 JPYTruX y4eOHBIX MPEAMETOB.

ToxknecTBeHHbIE IPe0OpPa30BaHUA

e (CB000aHO ONEpUPOBATH MOHATUSAMH CTEIICHHU C LIETIBIM U JPOOHBIM MOKa3aTeIeM;

®  BBHINOJHATH JIOKA3aTEIbCTBO CBOWCTB CTENEHH C LEJIBIMH M JPOOHBIMU
MOKa3aTessIMH;

®  ONEpUpOBaTh MOHATHUAMHU «OAHOUJIEH», «MHOTOWIEH», «MHOTOWIEH C OJHOM
HNEPEMEHHOI», «MHOTOWIEH C HECKOJBKHMH MEePEeMEHHBIMUY», KO3(QQHUIMEHTh MHOIOYJIEHA,
«CTaHJapTHAas 3aIMCh MHOTOYIEHA, CTENEHb OJIHOWICHA ¥ MHOTOUJICHA;

e CBOOOJHO BJaJIETh NMPHUEMaMHU NPeoOpa3oBaHUS ILENBIX M JIPOOHO-PALIMOHAIBHBIX
BBIPAKECHMUI;

®  BBHINOJHATH PA3JIOKEHHE MHOTOWICHOB HAa MHOXXHTENH Pa3HBIMH CIIOCOOaMH, ¢
HCTIOJI30BaHUEM KOMOHWHAITMI PAa3INYHBIX TIPUEMOB;

® uCnonb30BaTh TeopeMy Buera m Teopemy, oOpaTHyto Teopeme Buera, mis moucka
KOpHEH KBa/IpaTHOTO TpEeX4eHa U JUIsl PelIeHHs 3ajad, B TOM YMCIIe 337a4 C MapaMeTpaMH Ha
OCHOBE KBaJIpATHOTO TPEXUJICHA;

®  BBINOJIHATH JIEJICHUE MHOTOYWIEHA HA MHOTOUIEH C OCTaTKOM;

®  JI0Ka3bIBaTh CBOMCTBA KBaJpPAaTHHIX KOPHEH M KOpHEil cTenenu N,

®  BBINOJHATH MPeoOPa30BaHMs BBIPAKEHHN, COAEPKANINX KBaIpaTHbIE KOPHU, KOPHH
CTETIeHH N,

e CBOOOJHO ONEPUPOBATH IMOHATHAMHU «TOXIECTBO», «TOXKIECTBO HA MHOXKECTBEY,
«TOKIECTBEHHOE IPeoOpa3oBaHUEY;
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®  BBINOJHATH Ppa3IUYHBIe NPeoOpa3oBaHUS BBIPAKEHHM, COACPKAIIUX MOJYJIH.

() =

B noBcegHeBHOI )KM3HM M NIPU U3YYEHHH JPYTHX NPEAMETOB:

®  BBINOJIHATH NPEOOPa3OBaHUs U JICHCTBHUA ¢ OYKBEHHBIMU BBIPQKEHUSMH, YHCIIOBbIC
KO3(PPHUIIMEHTHI KOTOPHIX 3aIMCAHBI B CTAHAAPTHOM BHJIE;

®  BBHINOJHATH NPEOOpPa3OBaHMs PALMOHAIBHBIX BBIPAKEHUN IMpPU PpEIICHUH 3a1ad
JpYrux y4eOHBIX MPEAMETOB;

®  BBINOJHATH MPOBEPKY IPaBIONOA0OUS (U3NYECKUX M XHUMHUYECKUX (opMyn Ha
OCHOBE CPaBHEHUS Pa3MEPHOCTEN U BaJICHTHOCTEH.

YpaBHeHusI 1 HEPaBEeHCTBA

e (CBoOomHO omEepUpoBaTh MOHATHSMU: YpaBHEHHE, HEPAaBEHCTBO, PaBHOCUIIbHBIC
YPaBHEHMsT M HEPABEHCTBA, YPAaBHEHHUE, SBIIAIOLICECS CIEICTBUEM JPYroro ypaBHEHHS,
ypaBHEHHSI, PABHOCUJIbHBIE HA MHOXKECTBE, pAaBHOCUIIbHBIE ITPe0Opa3oBaHusl ypaBHEHUH;

e pewlaTh pasHble BUAbl YPAaBHEHUH M HEPABEHCTB M MX CHCTEM, B TOM YHCIE
HEKOTOpbIe ypaBHEHUs 3 U 4 cTeneHel, ApoOHO-palliOHaIbHbIE U UPPALIMOHATIbHBIE,

e  3HATh TeopeMy Buera [uis ypaBHEHUH CTEIIEHH BBILLIE BTOPOU;

® [IOHUMAaTbh CMBICII TEOPEM O PABHOCWJIBHBIX M HEPABHOCHWJIBHBIX IPEOOpPa30OBaHUAX
YpaBHEHUN U yMETh UX JOKa3bIBaTh;

®  BJIAJCTh Pa3HBIMU METOJAMH PELICHUs YPaBHEHUIl, HEPABEHCTB U X CUCTEM, YMEThb
BBIOMPATh METOJI PEHICHUSI 1 0OOCHOBBIBATH CBOW BBIOOD;

®  HCINOJB30BaTh METOJ MHTEPBAJIOB JJIsl PEIICHUS HEPaBEHCTB, B TOM YHCIE JPOOHO-
paLMOHATIBHBIX U BKJIIOYAIOIIMX B c€0sl UPPALlIOHAJIbHBIE BBIPAKEHMS,;

e pemiath alredpanyecKkue ypaBHEHUS U HEPABEHCTBA U UX CUCTEMBI C IapaMeTpamu
anreOpandecKuM U TpapuuecKuM METOJaMU;

e  BIAJCTH Pa3HBIMM METO/IAMHU JOKAa3aTEJIbCTBA HEPABEHCTB;

®  pelarh ypaBHEHUS B LENBIX YUCIIAX;

e u300pakaThb MHOKECTBA Ha IJIOCKOCTH, 3aJaBaeMble YpaBHEHUSMH, HEPABEHCTBAMHU
U UX CUCTEMaMH.

B noBceaHeBHO KU3HM M NIPM U3YUYEHHHU APYTUX NPeIMETOB:

® COCTaBJIATH U pEIIATh yPAaBHEHUS, HEPABEHCTBA, UX CHUCTEMBI IIPU PELIECHUU 3a1ady
JIpYTUX y4eOHBIX NPEAMETOB;

®  BBINOJHATH OLEHKY HPaBONON00Usl pEe3yslbTaToOB, IMOIYY4aeMbIX IPH pelIeHUH
pa3IMYHBIX ypaBHEHUH, HEPABEHCTB M HX CHUCTEM NpPU PELICHWH 3aJad JPYrux YyueOHbIX
MIPEIMETOB;

® COCTaBJIAITh W pellaTb YPaBHEHHsS W HEPABEHCTBA C IapaMeTpaMU IPU PELIECHUHU
3aJa4 APYrux y4yeOHBIX IPEAMETOB;

®  COCTaBJIATh YpaBHEHHE, HEPABEHCTBO WJIM UX CHCTEMY, OMMCHIBAIOUINE DPEaTbHYIO
CUTYaIMIO WM NMPUKJIAJHYIO 3a7]a4y, UHTEPIPETUPOBAThH OJyUYEeHHbIE PE3YIbTAThI.

DOyHKIUH

e (CBo00AHO OnepUpoOBaTh MOHATHAMH: 3aBUCUMOCTD, (PYHKIIMOHAIbHASI 3aBUCUMOCT,
3aBHCHMas U HE3aBHCHMasl MepeMEeHHbIE, (PYHKIUS, CIOCOObl 3aJaHusd (PyHKIUHU, apTyMEHT U
3HaYeHue (yHKIMHU, O0JIACTh ONPEIENCHUsI U MHOXKECTBO 3HAUEHUS (QYHKUMHU, HYJIU (QYHKIHH,
MPOMEXKYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTb (DYHKIIMM, HauOojbllee M HaMMEHbIee
3HAYeHUs, YETHOCTH/HEYETHOCTh (YHKIMH, NEPHUOAMYHOCTh (YHKIMH, Tpaduk QyHKIUH,
BEpTHUKAJIbHAsI, TOPU30HTAIbHAS, HAKIIOHHAS! aCUMITOTHL; TpaduK 3aBUCUMOCTH, HE SBISIOLIEICS
dyHKumed,

e crpouTh rpaduku (QyHKUMNA: JTUHEHHOW, KBaJpaTHUYHOM, ApOOHO-TMHEHHOM,
CTEMEeHHO NPH Pa3HBIX 3HAYCHHAX MOKA3ATeNIs CTCIICHH, y = |x|;

®  HCMONBb30BaTh MNpeoOpaszoBanus rpadguka (QYHKIHH y— f (x) MIA IOCTPOCHHUS

rpapuKoB QyHKIUH y — af (kx +b)-+c
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®  aHANM3UPOBATH CBOICTBA GYHKUMHU M BUJ rpadrka B 3aBUCKMOCTH OT NTApaMETPOB;

e CcBOOOJHO  ONEPUPOBATH  TMOHATHSMU:  IOCJIEJOBATEIBHOCTb,  OrpaHHMYEHHAs
II0CJIEI0BATENbHOCTh, MOHOTOHHO Bo3pacTaromas (yObIBarolias) Mociea0BaTelbHOCTh, IPEes
MOCJEI0BATENbHOCTH,  apu(MeTHdeckass  MpOrpeccHsi,  TeoMeTpHyecKas  mporpeccus,
XapaKTepUCTHUECKOE CBOUCTBO apu(MeTHIeCKOM (TeoMeTpUUYeCcKOoit) MPOrpeccuy;

® UCNONB30BaTh METOJ MAaTeMaTU4YeCKOH HWHAYKUMH JUIS  BBIBOAA  (OPMYII,
JI0Ka3aTeNIbCTBA PAaBEHCTB U HEPABEHCTB, PEIICHUS 3a/1a4 Ha JEJIMMOCTb;

®  yCcleoBaTh [0CIEe10BATEIbHOCTH, 3aJaHHBIE PEKYPPEHTHO;

e peulaTh KOMOMHHMPOBAHHBIE 33JaYd Ha apUPMETHYECKYH0 M TI'€OMETPHUYECKYIO
IPOrpeccu.

B noBceaHeBHOM KU3HM M IPH M3YYEHHHU APYTUX NPeIMETOB:

®  KOHCTPYUpOBATh U MCCIEN0BATh (DYHKIIMU, COOTBETCTBYIOLIME PEATbHBIM IIPOLIECCAM
U SIBJIGHUSIM, MHTEPIPETHPOBATh IOJIYYEHHBIE PE3yJIbTaThl B COOTBETCTBMM CO CHELM(PUKON
HCCJIETyEMOT'0 TIpoLEcca UITU SIBJICHUS,

®  UCNOJIb30BaTh IrpaUKKU 3aBUCUMOCTEH JJISI MCCIEOBAaHUS pEeallbHBIX IMPOLECCOB U
SIBIICHHI;

® KOHCTPYUpPOBaThb M MCCIENOBATh (DYHKIMM MPH PELICHUHU 3ajad APYTruX y4eOHbIX
IPEIMETOB, HWHTEPIPETUPOBATh IOJYYEHHbIE PE3YyJbTaThl B COOTBETCTBUU CO CIELU(UKOM
yueOHOro npeamMera.

CTaTuCTHKA M TeOpHs BEPOSATHOCTE

e  (CB00OAHO ONEPUPOBATH MOHATUSAMU: CTOJIOYATHIE U KPYT'OBBIE 1MAarpaMMbl, TaOJIULIbI
JAHHBIX, CpeaHee apupMeTHIecKoe, MeinaHa, HanOoJbIllee U HaMMEHbIIIee 3HAYEHUS! BEIOOPKH,
pasmax BbIOOPKH, JUCIIEPCUS U CTaHAAPTHOE OTKIOHEHUE, CIydyaiHas U3MEHUYUBOCTD;

e  BEIOMpaTh HanboJee ynoOHkIH crioco0 TpeAcTaBiIeHns HHPOPMAILH, aICKBaTHBIN e
CBOMCTBaM M IISJISIM aHaJIN3a;

®  BBIYHUCIATH YUCIIOBBIE XapAKTEPUCTUKU BBIOOPKHU;

e  CcBOOOJHO ONEpUPOBATh MOHATUAMU: (PaKTOpUAI YKCIa, IEPECTaHOBKH, COUETAaHUS U
pasMelenus, TpeyronbHuk Ilackans;

e CBOOOJHO oONEpUpPOBaTh MOHATUSAMHU: CIYYalHBIA OMNBIT, CIy4allHBIM BBIOOP,
UCTIBITAHNE, JJEMEHTapHOe CcllyyailHoe coObITHE (MCXOM), KIIACCHUECKOE OIpeieieHne
BEPOATHOCTH CIIy4alHOTO COOBITHSA, ONEpallid HaJ CIy4alHbIMH COOBITUSMH, OCHOBHBIE
KOMOUHATOPHBIE (HOPMYJIBI;

e CBOOOJHO ONEpPUPOBATHh MOHATUSAMM: CIY4YalHBIM OMBIT, CIIy4alHBIH BBIOOD,
UCIIBITAaHUE, DJJIEMEHTapHOE Ciy4dailHoe coObITHe (MCXOJ), KIJIACCHYECKOEe ONpeeeHre
BEPOSITHOCTH CIYyYaHOTO COOBITHSA, ONEpaluy Haja CIydalHbIMH COOBITUSIMH, OCHOBHBIE
KOMOHMHATOPHbIE (OPMYJIBI;

e 3HaTb NPUMEPBHl CIyY4alHBIX BEJIWYMH, M BBIUUCIATH HMX CTATUCTUYECKHE
XapaKTePUCTHKH;

®  HCII0JIb30BaTh (POPMYIIbI KOMOMHATOPUKH MPH PEIIEHUH KOMOMHATOPHBIX 33]1a4;

e pemarh 337aud HAa BBIUMCICHHE BEPOSTHOCTH B TOM YHCIE C HMCHOJIb30BAaHUEM
dbopmy.

B noBcenHeBHOM KU3HM U IPH U3YYCHUH APYTUX NPEIMETOB:

® MIpPEACTaBIATh HMH(OpPMALMIO O peAIbHBIX NpOIEeccax M SBJIEHUSX CIOCOOOM,
aJIeKBaTHBIM €€ CBOMCTBAM U LIEJIH UCCIIEIOBaHUS;

®  aHANU3UpPOBaTh M CpPAaBHUBATh CTATUCTUYECKHE XapaKTEPUCTHUKH BBIOOPOK,
IIOJIyUEHHBIX B IIPOLIECCE PELICHHWS NPUKIATHON 3aJadd, WM3Yy4EHHUs pEaJbHOTO SIBICHUS,
pelleHus 3aJa4i U3 IpYrux y4eOHbIX MPEIMETOB,;

®  OILIGHUBATh BEPOSTHOCTh pEAIbHBIX COOBITUI U SBJICHUN B PA3IMUHBIX CUTYAIHIX.

TexcToBBI€ 3a1a4H

e PewaTe npocThle U CIOXKHBIE 3a7aud, a TaKXKeE 3aJa4d NOBBILIEHHONW TPYJHOCTH U
BBIIETIATh UX MAaTEMATUUECKYIO OCHOBY;
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®  pacrno3HaBaThb pa3HbI€ BUJIbI U TUIIBI 33]1a4;

®  UCINOJB30BaTh Pa3Hble KpaTKHE 3allUCU KAaK MOJIEJIM TEKCTOB CJIIOXKHBIX 33134 U 3aJa4
HOBBIIIEHHON CIIOXHOCTH JAJISi IOCTPOEHUS] MOMCKOBOM CXEMbl M PELIeHMs 3ahad, BbIOMpPATh
ONTUMAJIBHYIO JUISl pACCMAaTPUBAEMOI B 33/1au€ CUTYallMy MOJIENb TEKCTA 33]1auH;

®  pa3nuyaTh MOJENb TEKCTa U MOJENb PEIleHHs 3aJayl, KOHCTPYHPOBaTh K OJHOU
MO/JIEJIN PELICHUs CJIOKHBIX 3a/1a4 pa3Hble MOJAEIH TEKCTa 3a/1auH;

®  3HATh M IPUMEHATH TPH crloco0a MOMCKa pelIeHus 3aaa4 (0T TpeOOBaHUs K YCIOBUIO
U OT YCIJIOBHSI K TpeOOBaHNI0, KOMOMHUPOBAHHBIN );

®  MOJEIMPOBATh PACCYKJCHUs IIPU MOUCKE PELICHHUS 3a/1a4 ¢ IOMOIIBIO I'pad-CXEeMBbI;

®  BBIJIEJIATH 3TAIlbl PELICHUS 3a7a4 U COJEPKAHUE KaXKJIOr0 ITana;

e yMeThb BBIOMpATh ONTHUMAJbHBIA METOJ pELICHMs 3alaud U OCO3HaBaTh BBIOOD
METOJIa, pPAaccMaTpUBaTh pa3jIMYHbIE METOJbl, HAXOAWUTH pA3HbIE pELIECHUS 3ajadyu, €clu
BO3MOYHO;

®  aHAJIM3UPOBATH 3aTPYAHEHMS IIPU PELICHUHU 3a]1aY;

e  BBINOJHATH Pa3jIMYHbIE MPeoOpa30BaHUs IMPEAJIOKEHHOW 3a7aud, KOHCTPYHPOBATh
HOBBIE 33J1a41 U3 JaHHOW, B TOM YHCJIE OOpaTHBIE;

®  UHTEPHPETHPOBATH  BBIUUCIUTENbHBIE pPE3ylbTaThl B  3ajaye, HCCIEAO0BaTh
HOJIy4EHHOE pelLlIeHHE 3a/jauy;

® U3MEHATh YCJIOBUE 3a7ay (KOJIMYECTBEHHbIE WJIM KadeCTBEHHBIE JIaHHBIE),
HCCIIEJ0BAaTh N3MEHEHHOE TPe00pPa30BaHHOE;

®  aHATU3UPOBATh BCEBO3MOXKHBIE CUTYALlUU B3aUMHOI'O PACIOJIOKEHUS ABYX OOBEKTOB
U U3MEHEHHE MX XapaKTEePUCTHK IPU COBMECTHOM JIBUKEHUHU (CKOPOCTh, BPEMs, pacCTOSHHE)
IIpU PELIEHUH 3a/lad Ha JIBUJKEHUE JIBYX OOBEKTOB KAaK B OJHOM, TaK M B IPOTHUBOMOJIOKHBIX
HalpaBJICHUAX, KOHCTPYUPOBATh HOBbIE CUTYallUd Ha OCHOBE U3MEHEHHUs YCIOBUHM 3a7aydl MpU
JBUKEHHUHU T10 PEKE;

®  HCCJIEN0BaTh BCEBO3MOXKHBIE CUTYALlMH NIPU PEILIEHUH 3a/1a4 HA JBMXKCHHUE IO PEKE,
paccMmaTpuBaTh pa3Hble CUCTEMBI OTCUETA;

e  pewulath pa3HOOOpPA3HbIE 3aJ]aU «HA YaCTHY;

e pemiaTh U 00OCHOBBIBATH CBOE PELICHME 33]au (BBIIEIATh MATEMAaTHUECKYIO OCHOBY)
Ha HaXO0XJIeHHE YaCcTH YMCJIa M YKMCIIa 110 €ro YaCTH Ha OCHOBE KOHKPETHOT'O CMBICHIA APOOH;

e  O0BACHATH MJIEHTUYHOCTH 3aJ1a4 Pa3HBIX THIIOB, CBSI3bIBAIOIIMX TPU BEIUYMHBI (Ha
paboTy, Ha MOKYNKH, HA JBH)KEHHUE), BBIIEISATh ITH BEIMYMHBI M OTHOILEHUS MEXIY HHUMH,
OPUMEHSATH UX MPU PELICHUHU 3aa4, KOHCTPYHPOBaTh COOCTBEHHBIE 3a/1a4 YKa3aHHBIX THUIIOB;

e  BIAJETh OCHOBHBIMU METOJAaMH pEIICHUs 3a/lad Ha CMECH, CILJIaBbl, KOHIEHTPALUH,
MCIIOJIb30BaTh UX B HOBBIX CUTYAIIUX 10 OTHOIIEHHUIO K U3YUYEHHBIM B IIpoliecce 00yueHus;

e  pemiaTth 3a/1a4M Ha MPOLEHTHI, B TOM YHCIIE, CI0XKHbIE MIPOLIEHTHI C 000CHOBAaHUEM,
UCTIOJIb3Ys pa3HbIe CIIOCOOBI;

e  pemiarth JOTMYECKUE 33aJa4l pPa3HbBIMU CIIOCOOaMH, B TOM UYHMCIIE, C IBYMs OJOKaMH U
C TpeMs 0JIOKaMH JJaHHBIX C IIOMOIIbIO TaOJIHII;

e pemarh 33dayd O KOMOMHATOPUKE U TEOPHUM BEPOSTHOCTEH Ha OCHOBE
MCIIOJIb30BaHUs U3YUYEHHBIX METOJIOB U 0OOCHOBBIBAThH PEILICHUE;

®  pemaTrh HECJIOKHBIE 337a4l [0 MAaTEMaTHYECKON CTaTUCTHKE;

® OBJJIETh OCHOBHBIMH METOJAMHU PELICHHs CIOKETHBIX 3a7ay: apuMeTHUecKui,
anreOpanyeckuii, mepeGop BapuaHTOB, FTEOMETPUUECKUHN, rpadUUecKuii, IPUMEHITh UX B HOBBIX
10 CPaBHEHUIO C U3yYEHHBIMU CUTYaLIUSX.

B noBcenHeBHOM KU3HM U NIPH U3YYEeHUH APYTUX NPEIMETOB:

e KOHCTPYMPOBaTh HOBbIE [UISi JAHHOW 3aqauyd 3aJayHble CUTyallUd C YYETOM
peasbHbIX XapaKTepUCTHK, B YACTHOCTH, MPU PEIICHUU 3a/ad Ha KOHIIEHTpAI[MH, YUUTHIBATh
IUIOTHOCTh BEILECTBA; PEIIaTh M KOHCTPYMPOBATh 33J]a4d Ha OCHOBE PAaCCMOTPEHHUsS peajbHBIX
CUTYyallUii, B KOTOPBIX HE TPeOyeTCs TOUHBII BBIYUCIUTENbHBIN PE3ybTaT;

e  pemarth 33Ja4d Ha JABM)KEHHUE 10 PEKE, pacCMaTpUBasl pa3Hble CUCTEMBI OTCUETA;
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® KOHCTPYUpPOBaTh  3aJauyHble  CHUTYyallUd, MNOpUOIMKEHHbIE K  peaJbHOU
NEUCTBUTEILHOCTH.

I'eomeTrpuueckue purypsoi

e (CBoOoOmHO oOlEepUpOBaTh TEOMETPUYECKMMH IOHATUSAMHU IPU PELICHUU 33434 U
IIPOBE/ICHUN MAaTEMATUYECKUX PACCYKICHUM;

®  CaMOCTOSITENIbHO (POPMYJIMPOBATH OIPENEICHUS TEOMETPHUECKUX (PUTYD, BBIABUTATh
THIOTE3bl O HOBBIX CBOWCTBaX M INpPH3HAKaX TI'€OMETPUYECKHX (UTYp M OOOCHOBBIBATH WIIU
ornpoBepraTb Mx, 0000IIaTh WM KOHKPETH3HPOBATH pE3y/lbTaThl Ha HOBbIE KilacChl (QUIYP,
IIPOBOJUTH B HECIIOKHBIX CIYYasX KIACCUPHUKAIMIO (GUTYD MO Pa3IMIHBIM OCHOBAHHSIM;

®  uCCIeloBaTh 4epTexkKH, BKJIIOYast KOMOUHAIUH ¢uryp, U3BJICKATh,
UHTEPIPETUPOBATE U IPE0OPa30BbIBATh HH(OPMALIHIO, IPECTABICHHYIO Ha YepTekKax;

e pemarh 33Ja4d F€OMETPUYECKOI0 COJEp’KaHus, B TOM YHUCIIE B CUTyalUsX, Korja
QITOPUTM pEIICHUS HE CJENyeT SIBHO M3 YCJIOBHSA, BBIIOJIHATH HEOOXOOUMBIC JUIS pEIICHUS
3aJjauyd JIONOJHMUTENbHbBIE IOCTPOEHHs, HCCIIEA0BAaTh BO3MOXHOCTb NPUMEHEHHUS TEOpeM U
bopMyn A peleHus 3aaay;

e  ($opMyIMpOBATH U JIOKa3bIBaTh FT€OMETPUUECKHUE YTBEPKACHUS.

B noBcegHeBHOI )KM3HM M NIPU U3YYEHHH APYTHX NPEAMETOB:

®  COCTaBJIATH C HCIIOJIb30BAHUEM CBOMCTB I'€OMETPUUYECKUX (UIYp MAaTeMaTUYECKUE
MOJIENIM JJIsl PELIeHUs 3ajady MPaKTUYEeCKOTO XapakTepa W 3ajad M3 CMEXHBIX JAMCLUIUIUH,
HCCJIEI0BATh MTOJIY4EHHbIE MOJIENIM U UHTEPIIPETUPOBATH PE3YJIbTAT.

OTHOmIEeHNs

e Biagerb NOHATHEM OTHOLIEHUS KaK METalPEIMETHBIM;

e CBOOOJHO ONEPUPOBATH MOHATHAMH: PaBEHCTBO (pUTyp, paBHBIE (PUTYPBHI, PABEHCTBO
TPEYrOJIbHUKOB, NapajuIeIbHOCTh IMPSAMBIX, MEPIEHIUKYISAPHOCTh MPSAMBIX, YIJbl MEXKAY
OpSAMBbIMH, MEPHEHIUKYIAP, HAKIOHHAs, HpoeKkuus, nojxodue ¢uryp, noaoOHble (GUIYpHI,
10/100HbIE TPEYTOJILHUKH;

®  UCIMOJIBb30BaTh CBOMCTBA MOJIO0US M PaBEHCTBA (PUTyp MPH pelIeHUH 3a1au.

B noBcegHeBHOI )KM3HM M IPU U3YYEHHUH APYIUX NPeAMETOB:

®  CIIOJIb30BATh OTHOUIEHMSI JUIsl TOCTPOEHHS M HCCIENOBAaHUS MaTeMaTUYECKUX
MojieIe 0ObEKTOB PEeaTbHOM KU3HU.

N3mepenns 1 BbIYUCICHHUSA

e (CB00OAHO omepuUpoOBaTh MOHATHAMH JJIMHA, TUIOIIA]b, 00bEM, BETMYMHA YIJIa KaK
BEJIMYMHAMU, UCIOJB30BaTh PaBHOBEIMKOCTh U PAaBHOCOCTABIEHHOCTh NPU PELICHUM 3aJad Ha
BBIYHUCIIEHHE, CAMOCTOSTENILHO MOIY4aTh U UCIOIb30BaTh (hOPMYJIbI ISl BBIYUCICHUH TUTONaei
U 00beMOB (uUryp, cBOOOJHO ONEPUPOBATH HMIMPOKUM HAOOpPOM (POpPMYJ HA BBIUKCICHHE MPHU
pELICHUN CIO0XKHBIX 3aJ1a4, B TOM YHCIIe U 337a4 Ha BBIYMCICHUE B KOMOMHAIIUAX OKPYXHOCTH U
TPEYroJIbHUKA, OKPY>KHOCTH U YETHIPEXYTOJIbHUKA, a TAK)KE C IPUMEHEHUEM TPUTOHOMETPUH;

®  CaMOCTOSITENIbHO (hOPMYIUPOBATH TMIIOTE3BI M TPOBEPATH X JOCTOBEPHOCTb.

B noBcenHeBHOM KU3HHM M IPH U3YYECHHHU APYTUX NPEIMETOB:

e cBOOOJHO omepupoBaTh (GopMynaamMH HpH pEIIEHUU 3a7ad B JAPYTUX Y4eOHBIX
npeaMeTax U MpH MPOBEJCHUH HEOOXOIUMBIX BHIUMCIICHUH B peaabHOMN JKU3HU.

I'eomeTpuyeckue NoCTpoeHUst

e OmnepupoBaTh IOHATHEM HabOpa 3JIEMEHTOB, OIPEACISIOUINX T'€OMETPUUYECKYIO
burypy,

e  BIAJETh HAOOPOM METO/I0B IOCTPOEHUHN IIUPKYIIEM U JTUHEHKOI;

®  [POBOJUTH AHAJU3 U PEATU30BBIBATH ITAIbl PELICHUS 3a7a4 Ha MOCTPOEHHE.

B noBceaHeBHO KU3HM ¥ NIPU U3YUYEHHHU APYTUX NPeIMETOB:

®  BBIIOJHATH IOCTPOEHUSI HA MECTHOCTH;

®  OLIGHUBATH pa3Mephl PeaTbHBIX 00BEKTOB OKPYKAIOIIEr0 MHUpA.

IIpeoOpa3oBanus
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e OnepupoBaTb JABWKCHUSAMH M TPEOOpPA3OBaHUSIMU KaK  MeETarpeIMETHBIMU
HOHSATHAMY,

®  ONEpHpOBATH MOHATUEM JIBUKEHHUS U NpeoOpa3oBaHUs MOA00HS JUIsi 0OOCHOBaHUIA,
CBOOOJHO BJIAJECTh MPHEMaMH MOCTPOSHHs (PUTYp C MOMOUIBIO JBMKEHUH M IpeoOpa3oBaHUs
noao0us, a Takke KOMOMHALMAMU JIBUKEHUH, IBUKEHUHN U TpeoOpa30BaHui;

® UCIOJIb30BAaTh CBOMCTBAa JBMKEHMM UM mpeoOpa3oBaHUil Uil  IIPOBENCHUS
000CHOBaHHUS U JI0KA3aTEIbCTBA YTBEP)KIACHUI B TEOMETPHUHU U IPYTUX YUCOHBIX MTPEeIMETax;

®  [I0Jb30BAThCs CBOMCTBAMM JBMXKEHUM U peoOpa30BaHUi ITpU pEeLIeHUH 3a/1a4.

B noBcenHeBHOM KM3HHM M NIPH U3YYCHHHU APYTUX NPEIMETOB:

® [PUMEHSTH CBOMCTBAa JABWKEHUW M MPUMEHSTH MOJ00ME ISl TOCTPOCHUU U
BBIYMCIICHUM.

BekTopbl H KOOPAUHATHI HA IVIOCKOCTH

e (CBo0OOmHO oOmIepUpOBaTh MOHATUSAMU BEKTOp, CYMMA, pa3HOCTb BEKTOPOB,
IIPOU3BEJICHUE BEKTOPA HA YHUCIO, CKAJISPHOE MPOU3BEACHUE BEKTOPOB, KOOPAMHATBHI HA
IUIOCKOCTH, KOOPJIMHATBI BEKTOPA;

®  BJAJETh BEKTOPHBIM U KOOPJAMHATHBIM METOJOM Ha IUIOCKOCTH JUIS PELICHUs 3a1ad
Ha BBIYMCIICHUE U JI0KA3aTEIbCTBA;

®  BBINOJHATH C IIOMOIIBID BEKTOPOB M KOOPJAMHAT JOKA3aTEIbCTBO H3BECTHBIX €My
reOMEeTPUYECKUX (PaKTOB (CBOWCTBA CPEAHUX JIMHUH, TEOPEM O 3aMeYaTeIbHBIX TOYKAX H T.I1.) U
H0JIy4aTh HOBbIE CBOMCTBA N3BECTHBIX (DUTYD;

®  WCNOJNB30BaTh ypaBHEHUs (QUTYP JUIS pEIICHUs 331a4 M CAMOCTOSTEIIbHO COCTABIATh
YPaBHEHHUS OT/EIbHBIX IJIOCKUX (QUTYD.

B noBcenHeBHOM KU3HHM M NIPH U3YYCHHH APYTUX NPEJIMETOB:

®  WCNOJNB30BaTh IMOHSTHS BEKTOPOB M KOOPAWHAT JJIsi pEIIeHUsS 3amad 1o (Qu3uke,
reorpauu U ApyruM y4yeOHbIM IPEIMETAM.

Hcropus MaTeMaTHKHU

e |loHMmaTe MaTeMaTHKy KakK CTPOrO OPTraHM30BAaHHYK) CHCTEMY HAY4YHBIX 3HaHUH, B
YaCTHOCTH BIJIAJI€Th NPEICTABICHUAMU OO0 aKCMOMaTHYECKOM IIOCTPOCHHU TE€OMETpUHU U
MIEPBUYHBIMU MPEICTABICHUIMH O HEEBKIIMIOBBIX T€OMETPHUSIX;

e paccMarpuBaTh MaTEMaTHKy B KOHTEKCT€ HMCTOPUM pa3BUTUS LHUBWIA3ALUU U
HCTOPHHM Pa3BUTHUS HAYKH, IOHUMATh POJIb MaTEMaTUKH B pa3Butun Poccun.

Metoabl MAaTEMAaTHUKH

e Biagerp 3HaHMAMHM O pa3IUYHBIX METOJAaX OOOCHOBaHMSI U ONPOBEPKEHUS
MaTE€MaTUYECKNX YTBEPKICHUN U CAMOCTOSITENIBHO IPUMEHATh HX;

e BJIAACTh HABBIKAMM aHaAJIW3a YCIOBUA 3a7a4d U ONPEACIICHHUS NOAXOAAIIMX s
pelieHus 3a/1a4 U3y4YeHHBIX METOA0B WM UX KOMOWHAIUH;

®  XapaKTepU3OBaTb  IPOMU3BEIEHHUS  HCKYCCTBA C  Y4ETOM  MaTEMaTUYECKHUX
3aKOHOMEPHOCTE B  IPUPOAE, MCIOJIB30BaTh MAaTEMaTUYECKHE 3aKOHOMEpPHOCTH B
CaMOCTOSITEIBHOM TBOPYECTBE.

M. TEMATHYECKOE TIIJIAHUPOBAHUE YYEBHOT'O TMPEJIMETA
«MATEMATHUKA»
TemaTnueckoe nuianupoBanue 5 knace 204 yaca
Ne | Haszsanue pazoena Kon-60 Koumponvusie pabomot
n/n yacos
1 I'nasa |. HatypanbHble yncia 52 2
1 3aKoHBI CIIOKEHUS U YMHOXKEHUS 22 KonTponbnas pabora Ne 1
2. Jlenenue 30 KonrtposnbHas padora Ne 2
2 | Inasa ll. U3mepennsi BeTHIuH 38 2
[Ipsimast, 1y4, oTpe3oK. 9 Kontponbnas pabora No3
EauHM1IBI U3MEPEHNS. 29 KonrponbHas padora Ned
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Ne | Haszsanue pazoena Kon-60 Konmponwvnvie pabomot
n/n yacog
1 I'mapa |. HarypaabHble yncia 52 2
1 3aKoHBI CJI0KEHUS U YMHOXKEHHUS 22 Konrponsnas padora Ne 1
2. [lenenue 30 Kontposbnas pabora No 2
3 | Faasa lll. leimmocTh HATYPAJBHBIX 25 Koutp. padora 5
4yHcell.
4 | 'naBa IV.O0bIKHOBEHHbBIE IPOOH 75 2
CroxeHue ¥ BRIYUTaHuE APoOeii 28 Konrtponbnas pabora Ne6
Cwmeriansapie Apoou 37 KontponbHas padorta No7
9) IToBTOpEHHE 14 Wrorosast koHTpoibHas paboTa
Hroro 170 Kontp. padot -8

TemaTnueckoe miianupoBanue S kiaacc 170 yacon

Paznensr  yueOHON mporpamMmbel u  OcHOBHBIE | KonmndecTBo uacoB B ToM umcie
CoJIep KaTebHbIC TMHUU KOHTPOJIBHBIX
Ne pabort
1. | IloBTOpeHHE N3YyYEHHOIO B HA4aJbHOM LIKOJIE 7 1
2. | HarypanbHble uncna u Hylb 44 2
3. | VI3amepenue Benn4ynH 28 2
4. | lenMMOCTb HaTypaJbHBIX YHCEN 17 1
5. | OOBIKHOBEHHBIE IPOOH 63 3
6. | UToroBoe moBTOpEeHNE Kypca MaTeMaTUKHU 5 Ki1acca 11 1
NTOI'O 3ATO/] 170 10
TemaTnueckoe nianupopanme 6 kiaacc 170 yacon
No Hassanue pasoena Kon-60 Koumponvuvie pabomoi
n/n uacos
1 | I'maa |.OTHOMIEHUS, TPOIIOPIIUH, 33 Kontp. pabotsi-1,2
MIPOICHTEI.
2 | I'masa ll. Ilenble uncna. 35 KonTp. paboTs! 3
3 | I'mapa Il.PanimonabHbIC YuCIa. 39 KonTtp. pabdotst 4,5
4 | I'masa Il.[JecaTuanbie 1poou. 32 KonTp. paboTs! 6,7
5 | I'maa Il.OGBIKHOBEHHBIE U JECSTHYHBIE 23 KonTtp. paboTts! 8
Ipoou.
6 [ToBTOpEeHME 8 Hrorosast koHTpopHAs paboTa
Hroro 170 KonTp.pabort - 9
TemaTnyeckoe njaHupoBanue 8 kiace ajaredopa 136 yacon
Ne Haszeanue pasoena Kon-60 Koumponvusie pabomei
n/n uacos
[ToBTOpEeHue 6
I'nasa | PannonaneHbie 1pobu 30 KonTtp. padots! 1,2
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Ne Haszsanue pazoena Kon-60 Konmponvnvie pabomoi
n/n uacos
1 | Cymma u pa3HOCTB ApoOeit 14 KonTtp. padota 1
[IpousBeneHue u yacTHoe Apooeit 16 Kontp. pabora 2
2 | I'masa ll. KBanparusie kopHU 25 KonTtp. pabdotsi 3,4
Apudmernueckuii KBaJipaTHBIN KOPESHb 14 Kontp. pabota 3
[IpumeHnenne  CBOHCTB  apr(pMETHUYECKOTO 11 Kontp. pabdota 4
KBaJ[paTHOTO KOPHS
3 | I'nasa Ill. KBagpatusie ypaBHEeHUS 30 Kontp. paboTs 5,6
KBanpaTtHoe ypaBHEHHUE U €T0 KOPHH 18 Kontp. pabora 5
JpoOHble paliioHaIbHbIC YPaBHEHUS 12 Kontp. pabdota 6
4 | I'masa IV. HepaBeHcTBa 24 Kontp. pabotsr 7,8
YucioBbie HEPAaBEHCTBA U MX CBOMCTBA 10 Kontp. pabota 7
HepaBeHcTBa ¢ OHOW NEpEeMEHHOM W HX 14 Kontp. pabora 8
CHCTEMBI
5| I'maBa V. Crenenp ¢ LETbIM TOKAa3aTEJEM. 13 KonTtp. pabota 9
DNeMEeHTHI CTATUCTHKHU
CreneHb ¢ 1IETBIM MOKa3aTeNIEM U €€ CBOMCTBA 9 KonTtp. pabota 9
DNEeMEeHTHI CTaTUCTUKU 4
[ToBTOpEeHME 8 Urorosast koHTpobHAs paboTa
Htoro 136 KonTtp.padot - 10
TemaTnyeckoe nuannpoBanue 8 kiaacc reomerpus 68 yacos
Ne n/n Haseanue pazoena Kon-s60 Koumponvuvie pabomei
uacos
[ToBTOpEHHE 2
I'maBa V YeTbIpE€XyroabHUKH 14 KonTtp. pabota 1
1
MHOroyroiabHUKH 2
[TapannenorpamMm u Tpaneuust 6 Kontp. padota 1
[Mpssmoyronpauk. PoMm6. KBampar 6
I'masaVI. ITnomans 13 KonTtp. pabdota 2
[Inouiaab MHOTOYroJbHUKA 2
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Ne n/n Ha3zesanue pasoena Kon-60 Konmponvnvie pabomoi
uacos
[Tnomaau napasienorpaMma, TPEyrolbHUKA U 6
Tparnenuu
Teopema ITudaropa 5 Kontp. pabota 2
4 I'maBa VII. ITogoGHBIE TPEYTrONBHUKH 19 Kontp. pabotsr 3,4
Onpenenenre moI00HBIX TPEYTOJIBHUKOB 2
[Ipu3Haku mogo0ust TPEYroJbHUKOB 6 Kontp. pabota 3
[Ipumenenue mopooust K 10Ka3aTeNbCTBY 7
TEOpEM U PEUICHHIO 3a7a4
CoOTHOILLIEHUS MEKy CTOPOHAMH U YIJIaMU 4 KonTtp. pabora4
MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA
5 I'maBa VIII. OxpyxHOCTB 16 Kontp. pabota 5
KacarenbHast kK OKpy>KHOCTH 3
LleHTpanbHbIC U BIUCAHHBIE YTIIBI 4
UYetbIpe 3aMeyaTenbHble TOUKH TPEYroJbHUKA 3
Brmcannas u onucanHas OKpY>KHOCTH 6 KonTtp. pabdota 5
IToBTOpEHUE 4 Nrorosast koHTpoIbHAs paboTa
Hroro 68 Kontp.pabot - 6
TemaTn4yeckoe niiannpoBanue 6 kinacc maremaruka 204 yaca

Ne n/n | HaumeHoBaHue pa3zienoB U TeM Bcero gacos Koz-Bo x/p

1. BBonHOe noBTOpEHME 4 1

2 OTHoOIIEHUS, MPONOPIHUH, TPOLEHTHI. 35 2

3 [lenbie yucna. 40 1

4 PanmonansHbIE YKCHa. 47 2

5 Jlecsituanbie 1poowu. 40 2

6 OOBIKHOBEHHBIE U ACCITUYHBIC APOOH. 26 1

7 IToBTOpEeHNE 12 1

Uroro 204 10
TemaTu4yeckoe IVIaHNPOBaHue reoMeTpus 9 kiaacce 68 yacos

No Kon-Bo x/p

No HanmeHoBaHMe pa3enoB u TeM Bcero gacos

1 BBonHoe noBTopeHue 2

2 I'maBa IX. BekTopsl 12 1

3 I'maBa X. Meton koopauHAT 10 1
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4 I'maBa XI.  CooTHomIeHUsI MEXy CTOPOHAMHU U yriaMHu 14 1
TpeyroybHuKa. CKalIpHOE TPOU3BEICHNE BEKTOPOB
5 I'maa XIl. JlnwHa OKPY>KHOCTH W TUIOMIAL Kpyra 12 1
6 I'maa XIIl. JIBmxenus 6
7 Hrtorosoe noBropeHue 8 1
Htoro 68 5)
TemaTH4eckoe MIAHUPOBAHUE reoMeTpus 7 Kiace 68 yacos
Kou-Bo k/p
Ne ni/m. HaumeHoBaHue pa3/ie/ioB U TeM Bcero yacos
1. HauanpHbie reoMeTprUecKue CBEACHUS 10 1
2. TpeyronbHUKH 17 1
3.
[TapannenbHbIC psSMbIC 13 1
4.
CooTHolIeHHE  MEXAy CTOPOHAMH U yrjamu 18 2
TpPEYroJbHUKA
5.
[ToBTOpeHune 10 1
Hroro 68 6
TemaTn4yeckoe nuannpoBanue aaredpa 9 kaaccl36 yacos
u/n HaumenoBaHue pa3ieioB U TeM Bcero uacoB Koa-Bo k/p
BBonHoe moBTOpEeHUE 2
1. 1
2. I'naBa IX. Bekrtopsl 12 2
1
3. I'maBa X. Mertoa koopauHaT 10
14 2
4, I'maBa XI. CooTHolEeHusI MeX1y CTOpOHAMH
U yriiaMu TpeyrojipHuka. CKansipHOe IpOU3BeIeHUE
BEKTOPOB
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12 2
5. I'maBa XIl. JlnunHa OKpY>XKHOCTH U IUIOLIAIb
Kpyra
6 1
I'masa XIII. JIBmwxenus
6.
8 1
1. Hrtorosoe noBropeHue
Hroro 68 10
TemaTn4yeckoe niiannpoBanue ajaredpa 7 kiaace 136 yacos
KoJa-Bo k/p
u/n HaumeHoBaHuUe pa3/iesioB U TEM Bcero yacos
1 BBoaHoe moBTopenue 4 1
5 27 2
' BobipaskeHusi, TOK1eCTBA, YPABHEHHA
3. DOyHKIMHU 15 1
4. CreneHb ¢ HATYPAJILHBIM MOKA3aTe1eM 16 1
S. MHoro4JieHbl 22 2
DopMyJIbI COKPALIEHHOT0 YMHOKCHHUS 23 2
6.
7 Cucrembl JIMHEHBIX YPABHEHU I 18 1
8 O0o0maroniee HTOroBoe MOBTOPEHHE Kypca 11 1
Hroro 136 11
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