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ConepxaHue y4eOHOro npeaMeTa.

ConepkaHue KypcoB MaTeMaTHKU 5—6 KJIaCCOB, aireOpbl U TeOMETPUHN 7—9 K1accoB
O0BEANMHEHO KaK B HMCTOPUYECKH CIIOKMBIIMECS JMHUHM (YHUCIIOBas, ainreOpandeckas,
reoMeTpuieckas, QyHKIMOHAIbHAS U JIP.), TAK U B OTHOCUTENILHO HOBBIE (CTOXAacTHUECKas
JUHUA, «peanbHas MaTeMartuka»). OTIenbHO NPEACTaBIEHBI JUHUSA CIOKETHBIX 3a/ad,
UCTOpUYECKAs TUHUS.

DJieMeHTbl TEOPUU MHOKECTB U MATEeMATHYECKO JIOTUKH

Cornacio ®I'OC ocHoBHOrO 001Ier0 00pa3oBaHHS B Kypc MaTeMaTUKHU BBENCH
pazaen «Jloruka», KOTOpBIA HE TMpeArnoiaraeT JIOMOJHUTEIbHBIX YacOB HAa M3YYCHUHU U
BCTPAMBACTCS B PA3JIMYHBIE TEMbl KYPCOB MaTEMaTHKH M WH(OOPMATHKUA U TPEIBAPSCTCS
O3HAaKOMJICHHEM C 3JIEMEHTaMU TE€OPUH MHOYECTB.

MHoOxecTBa U OTHOLIEHUSI MeKIy HUMH

MHOXECTBO, XapakmepucmuKky MHOMCECm8d, Xapakmepucmuueckoe Cce0ucmaeao
MHOJIcecmea, DIEMEHT MHOXECTBa, nycmoe, KOHeYHoe, OeCKOHeuHOoe MHOI’CEeCmEO.
[TogmuoxecTBO. Brrwouenue, pasencmeo mmoorcecms. OTHOIICHHE TNPUHAIIECHKHOCTH,
BKJIFOUCHMSI, PABEHCTBA. OJEMEHThl MHOXKECTBA, CIOCOOBI 3aJaHUSl MHOXKECTB,
PAcno3Haganue NOOMHONCECME U INEMEHMO8 NOOMHONCECME C UCHONb308AHUEM KDY208
Diinepa.

Onepauuu HaJ MHOKECTBAMHU

[lepeceuenne u 0OBEIUHEHUE MHOXKECTB. Pasnocmb MHOMCECmS, OONOIHEHUe
MHOdMcecmea. Unmepnpemayus onepayuil HA0 MHOMCECMBEAMU ¢ NOMOWbIO Kpy208 Jiliepa.

JJIeMeHTbI JIOTUKH

Onpenenenue.  YTBepxkaeHus. AKCHOMBI U TeopeMbl. JloKa3aTenbCTBO.
JlokazaTenbCTBO OT MpOoTUBHOTO. Teopema, oOpaTHas naHHoU. [Ipumep u KOHTpHIpUMeEp.

Bricka3biBaHus

N cTUHHOCTh M JIOXKHOCTh BbICKa3bIBaHUS. ClodicHble U npocmbvie 8blCKA3bIBAHUS.
Onepayuu HAoO BbICKA3bIBAHUAMU C UCHOAb308AHUEM JIOCUYECKUX C6A30K. U, UNU, He.
Ycnosnvie svickaszvieanus (umniuxkayuu).

Conep:kanue Kypca MaTeMaTHKH B 7-9 KJaccax
Anre6pa

Yuciaa

PanuonanbHbIE YHCIA

MHOX€eCTBO palMOHaIbHBIX uncesl. CpaBHEHHE pallMOHAJIBHBIX Yncell. [[elicTBus ¢
palMoHaIbHBIMU YuciaaMu. [Ipedcmasnenue payuoHaibHO20 YUCIA 0eCAmudHou 0poobio.

HppanuonajabHbie Yucia

IToHsaTe wuppauuMoOHaIBHOIO 4Yuciaa. Pacrno3HaBaHWE HPPALMOHAIBHBIX YHCEIL.

[Ipumepsl nokazatenscTB B anredpe. HppaimoHaibHOCTD ancnav? . [Ipumenenue B
reomerpun. CpasHenue uppayuoHantbhsix yucei. Muooicecmeo oeticmeumenbHblX Yuce.

ToxkaecTBeHHBIE IPeo00pa3oBaHUA

YucsioBbie M 0yKBEHHbIE BHIPAXKEHUS

Bripaxxenue c¢ nepemeHHOM. 3HaueHue BblpaxkeHus. [lojacTaHoBKa BbIpaKeHUMN
BMECTO IEPEMEHHBIX.

[esbie BbIpameHUs

CrerieHb ¢ HATypaJbHBIM MTOKa3aTelieM U e€ cBorcTBa. [IpeobpasoBaHus BeIpaKeHU,
COJIEpKaIIUX CTEIECHU C HATYypalIbHBIM MTOKA3aTEIEM.



OnHowieH, MHOrowieH. JIeiCTBHUS ¢ OJHOYJIEHAMM M MHOTOWICHaMHU (CI0XKEHUE,
BBIYUTAHUE, YMHOXKEHHE). DopMysbl COKpAIIEHHOIO YMHOXKEHHS: Pa3HOCTh KBaJpaToB,
KBaJpaT CYMMBbI U pa3HOCTH. Pa3noxeHne MHOrouieHa Ha MHOKUTENU: BBIHECEHHE O0ILEro
MHOXHTENISI 32 CKOOKHU, epyNnuposKa, npumeHeHue Gopmyn COKPaAujéHHO20 YMHONCEHUS.
Keaopammnwiii mpéxunen, paznoscenue Kk6aopammno20 mpéxuniena Ha MHOMCUMEU.

/{po0HO-panioHAIbHBIE BHIPAKCHUSA

Crenenb ¢ uenbiM nokasareneM. [IpeoGpa3zoBanue ApoOHO-TMHEWHBIX BbIPAXKEHHI:
CIIO)KEHUE, YMHOXXEHUE, JeleHue. Aneebpauueckas Opodwv. Jonycmumsie 3HaueHus.
nepemMenHvix 8 OpOoOHO-payuoHanrbhblx evipadicenusx. Cokpaujenue aneedpauyecKux
opoobeti. Ilpusedenue ancebpauueckux Opobeti Kk obwemy 3uamenamento. [evcmeus c
aneeopaudeckumu OpooaAMU. CLOMdHCEHUe, 8blUUmanue, YMHOJCEeHUe, OelleHue, 8036e0eHIUe 8
cmeneHb. [Ipuémol npeobpazoeanuti OpoOHbIX 8bIPANCEHULL.

IIpeobpa3zosanue svipasiceHuil, cOOePHCAUUX 3HAK MOOYJIAL.

KBagpatHbie KopHH

Apudmernyeckuii KBaipaTHbIN KOpeHb. [ [peoOdpa3oBaHne BEIpAKEHUM, COAEPKAITUX
KBaJpaTHbIE KOPHU: YMHOXKEHHUE, JIEJICHNE, BBIHECEHUE MHOXKUTENS U3-110]] 3HaKa KOpPHS,
BHeceHue MHOMCUMeNs N00 3HAK KOPHSL.

YpaBHeHUs] 1 HEPABEHCTBA

PaBencrBa

HucnoBoe paBeHCTBO. CBOMCTBA YMCIIOBBIX PABEHCTB. PABEHCTBO C MEPEMEHHOM.

YpaBHeHus

[lonsitTue ypaBHEHUsI U KOpHS ypaBHeHus. [Ipedcmasnenue o pasHocuibHOCMU
ypasHenuti. QObnacmev onpeodenenus ypasHeHus (001acmv  OONYCMUMBIX 3HAYEHUl
nepemenHoll).

JIuHeiiHOe ypaBHEHHE U er0 KOPHHU

Peliennie MuHEMHBIX ypaBHEHU. JIuHelinoe ypasneHnue ¢ napamempom. Konuvecmeo
KOpHeU TUHeuno20 ypasuenus. Pewenue nuneunsix ypasnenuil ¢ napamempom.

KBagpaTtHoe ypaBHeHHe H er0 KOPHU

KBagpaTHele ypaBHeHus. Hemnonnble KBaapaTHble ypaBHEHHS. J(MCKpUMHUHAHT
KBaJpaTHOro ypaBHEeHMs. PopMmyiia KOpHEN KBaApaTHOrO ypaBHEHMs. Teopema Buema.
Teopema, obpamnas meopeme Buema. Pemienre KBaipaTHbIX YpaBHEHUN:MCIOIb30BaHUE
bopMynbl 11 HAXOXKIEHUS KOPHEW, epaguueckuti memoo peuienusi, pazlodxceHue Ha
MHOMCUMeENU, noobop KOpHel ¢ UcCnoav3osanuem meopemvl Buema. Konuuecmeo xopheii
K8AOPAMHO20 YPABHEHUs 8 3A8UCUMOCMU Om e20 OuckpumuHamma. buxeadpamubie
ypaeneHus. YpasHnenus, c600umMble K TUHEeUHbIM U Keaopamuvim. Keaopammuvie ypasnenus c
napamempom.

/{po0HO-panuoHaIbHbIE YPABHEHUSA

Pemenue mpocTteiimmx ApoOHO-TUHEHHBIX ypaBHeHHWU. Peuwenue OpobHO-
DPAYUOHATILHBIX YPABHEHULI.

Memoowvl pewenusi ypagHenuii: Memoovl PAGHOCUTbHLIX NPeodpa306anHull, Memoo
3aMeHbl nepemenHou, epaguueckuti memoo. Hcnonvzosanue ceoucms QyHKYUl npu
pewienuu ypasHeHull.

[Ipocmetiwue uppayuonansvivie ypasnenus euoa || f (x)=a, \/f (x) = \/g(x) .

Vpaenenus euda X" =a.Ypasnenus 6 yenvix uuciax.
Cucrembl ypaBHeHUH




VYpaBHEHHE ¢ ABYMs IIEPEMEHHBIMU. JINHENHOE ypaBHEHUE C JABYMsI [IEPEMEHHBIMU.
lIpamas kax epaguueckas unmepnpemayusi TUHEUHO20 YPAGHEHUS C 08YMSL NePEeMEHHbIMU.

IlonsaTHE cucTemMbl ypaBHEeHUN. Pemienne cucteMsl ypaBHEHHM.

Meroapsl penieHuss CHCTEM JIMHEHMHBIX YPAaBHEHHM C JBYMs [E€PEMEHHBIMU:
epaghuueckuit Memoo, Memoo CNLOJ*CEeHUsL, METO]T TIOJICTAHOBKHU.

Cucmembl TUHEUHBIX YPAGHEHUU C NAPAMEMPOM.

HepaBencrBa

UucnoBele  HepaBeHcTBAa. (CBoicTBa  YHMCIOBBIX  HepaBeHCTB.  I[IpoBepka
CIIPaBEJIMBOCTH HEPABEHCTB IMPHU 3aJaHHBIX 3HAYEHUAX [TE€PEMEHHBIX.

HepaBenctBo ¢ mnepemenHoil. Ctporue u HecTporue HepaBeHcTBa. (Oo.racmob
onpeoeieHUsl HepaseHCcmaa (001acms 00NYCMUMBIX 3HAYEHUL NePeMeHHO).

Pemenune nuHENHBIX HEPABEHCTB.

Keaopamnoe nepasencmeo u e2o pewenus. Pewenue xeaopammuvix HepageHcme:
UCNONIL308AHUE CEOUCME U 2PAPUKA KBAOPAMUYHOU DYHKYUU, MEemOO UHMEPBAIO8. 3anuch
peulenuss KeaopamHo20 HepaseHCcmaa.

Pewenue yenvix u OpooHO-payuoHanbHuIX HEPABEHCNE MeMOOOM UHMEPBALO8.

CucremMbl HEPABEHCTB

CucTtemMbl HEPABEHCTB C OJIHOW MepeMEHHOMU. PelieHne cucteM HepaBeHCTB C OJHOM
NEePEeMEHHOMN: TUHEHUHBIX, Keaopamuwsix. 300pakeHne pelieHus: CUCTEMbl HEPaBEHCTB Ha
YUCJIOBOM NPSIMOM. 3aIUCh PEIIEHUS CUCTEMBI HEPABEHCTB.

DyHKUNHA

IHousitue pyHKIMU

JlekapToBBl KOOpPAMHATBI HA IUIOCKOCTH. POpMHMpOBAHWE IPEACTABIECHUM O
METanpeIMETHOM MOHSATUU «KOOpAUHATEIY. CriocoObl 3a1aHust GyHKIIUNA: aHATUTUYECKUH,
rpaduueckuii, Tabmuusbld. I'paduk ¢ysxuuu. Ilpumepsl ¢(yHKUMHA, MONTy4aeMbIX B
IIPOLIECCE MCCIIEOBAHUS PA3JINUHBIX PEaJbHBIX NPOLECCOB M PEIIEHUs 3a]ad. 3HAUYEHUE
¢bynkuun B Touke. CBoilcTBa (QyHKIMI: 00JaCTh ONpENECICHHs, MHOKECTBO 3HAYEHUH,
HYJIH, TPOMEXKYTKH  3HAKOIOCTOSHCTBA,  YEMHOCMb/HEUEéMHOCMb,  TPOMEXKYTKHU
BO3pacTaHus U yObIBaHUsI, HAUOOJIbIlIEEe U HAUMEHbIIee 3HaueHus. McciaenoBanue GyHKIUH
no e€ rpaduky.

IIpeocmasnenue 06 acumnmomax.

Henpepvisnocms  ¢pynxkyuu. Kycouno 3adauuvie yukyuu. [podbHo-nunelinas

Qyuxyus , epagux yukyuu y= ax+blcx+d.

Jluneiinast GyHKUHSA

CeoiictBa u rpaduk JTUHEHHON GYHKIUU. YTIOBOM KOIPPUIIMEHT MPSIMO.
Pacnonoxxenue rpaduka JUHEHHOW (QYHKIMM B 3aBUCUMOCTH OT €€ YIJIOBOTO
kodddunmenTa u cBoOOHOTO UneHa. Haxoocoenue koaghuyuenmos aunetinot gyukyuu
O 3A0AHHLIM YCILOBUAM: NPOXONCOEHUe NpPIAMOU uepe3 08e MOUYKU C 3A0AHHbIMU
KOOpOUHAMAMU, NPOXONHCOeHUe NPAMOU uepe3 OaHHYI0 MOUYKY U NapaniierbHou OaHHOU
NPSAMOU.

KBaaparuunas pyHkuus

CaotictBa u rpaduk KBampaTuaHou (yHkmuu (mapadomna). [locmpoenue epaghura
KeaopamuuyHou yukyuu no moukam. HaxoxneHwe Hyled KBaapaTUYHOW (YHKIUH,
MHOJICECMBA ~ 3HAYEHULl,  NPOMENCYMKO8  3HAKONOCHMOAHCMBA,  NPOMENCYMKO8
MOHOMOHHOCTU.

OoOpaTHasi IPONOPLHHOHAIBHOCTH



CaolicTBa PyHKIUU Y = K y = E ['unep6omna.
X

I'pagpuxu gynkyuii. Ilpeobpaszosanue epaguxa gyukyuu y= f(x) ora nocmpoenus
epaguxos ynkyuti 6uoa y = af (kx+b)+c.

— y=\/;,y=3/;, y:|X|'
X+b

IlocsienoBaTEILHOCTH M MPOTPECCUHH

HucioBasg noOCIENOBATENIbHOCT. [IprMeEpbl 4YHMCIIOBBIX MOCJIEIOBATEIBHOCTEN.
beckoneunbie mocienoBaTenbHOCTU. Apudmerndeckass mporpeccus U €€ CBOWCTBA.
['eomerpuueckass mporpeccus. Dopmyna obweco unena u cymmvl N Nepevix HUIeHO8
apugmemuueckol u eeomempuyeckou npoepeccuil. Cxoosawancs —eeomempuieckas
npozpeccusl.

Pelenne TeKCTOBBIX 33124

3amauyu Ha Bce apudMeTHUYeCKHE TeHCTBUA

Pemenune TekCTOBBIX 3a1ad apudMeTHUECKUM criocodoM. Mcmonp3oBanue TabIwII,
CXeM, YePTEKEH, APYTUX CPEACTB MPEACTABICHUS JaHHBIX TIPHU PEIICHUU 3aa4H.

3agaum HA IBMKEHHE, PA00TY U MOKYIKH

AHamu3 BO3MOXKHBIX CHTYyalldii B3aWMHOTO PacCIOJOKEHHS OOBEKTOB IPH UX
JBIDKCHHH, COOTHOIIIEHHUS 00BEMOB BBIIIOJHSIEMBIX Pa0OT MPHU COBMECTHOM pabdore.

3agauM HA YaCTH, 10U, POIEHTHI

Pemenue 3amay Ha HAXOXKICHUE YaCTH YKCIIA ¥ YHCIIA TIO €ro JyacTu. Permenue 3a1aq
Ha MPOIIECHTHI U 101u. [IpuMeHeHre nponopIyii Mpy perieHruy 3a1ad.

Jlornueckmue 3agaun

Pemenue normyeckux 3amad. Peutenue jnocuyeckux 3a0ay ¢ NOMOuwbio 2pagos,
maobauy. 3a0aqu nogvleHoU MpyOHOCHU.

OcHOBHbIE  MeTOABbI  pemleHHs] TEeKCTOBBIX  3aja4d:  apudMeTudecKui,
anreOpandeckuii, rmepedop BapuaHTOB. [lepguunvle npedcmasienuss 0 Opyeux mMemooax

peuenus 3a0ay (ceomempudecKkue u epagpuyeckue memoowl).
CraTucTMKa U TEeopufa BGPOHTHOCTEﬁ

CraTrucruka

Tabnuunoe u Tpaduueckoe MNPEeACTABICHUE IJAaHHBIX, CTOJOYaThle U KPYrOBBIE
uarpaMMebl, rpaduky, IpUMEHEHUE AuarpaMm U rpaduKoB UIsi OMUCAaHUSI 3aBUCUMOCTEH
peaIbHbIX BEJIIMYMH, H3BJI€UEHUE HHPOPMaUUU W3 TaOJIUL, OUarpaMM U TpaduKoB.
OmnucarenbHble  CTAaTUCTUYECKHE  TOKa3aTeId  YWCIOBBIX  HAOOpOB:  cpeaHee
apudmerndeckoe, mMeouana, HauOOJbIlIee U HAUMEHbIIIee 3HaUeHUsI. Mepbl paccerBaHMUs:
pasMax, oucnepcus u cmanoapmuoe OmKIOHeHUe.

CrnyuaiiHas U3MEHYMBOCTh. VI3MEHYMBOCTH TpU MU3MEpEHUsIX. Pewarowue npasua.
3axonomepHocmu 6 U3MEHYUBLIX BENUYUHAX .

Curyyaiinbie cOObITHA

CnyuaiiHple ONBITHl  (3KCIEPUMEHTHI), DJIEMEHTApHbIE CiIy4yalHbIE COOBITHS
(ucxonbl). BeposTHOCTH 351eMeHTapHBIX COOBITUI. COOBITUS B CIy4alHBIX SKCIIEPUMEHTAX
U ONaronpusTCTBYIOUIME 3JIEMEHTApHBIE COOBITHS. BeposSTHOCTH CilydailHBIX COOBITHIA.
OnpITBl € pPaBHOBO3MOXKHBIMH ~ 3JIEMEHTapHbIMU  coObITHUsIMU.  Kiaccuueckue
BEPOSTHOCTHBIC OIBITHI C MCIIOIb30BaHUEM MOHET, KyOUKOB. [Ipedcmasnenue cobvimutl ¢
nomowwo ouazpamm Jinepa.llpomusononodcrvle cobbimus, 06veOUuHeHue U nepeceyenue
coovimuil. Ilpasuno cnooicenus eepoamuocmeti. Cnyuatinviti  6vi00p.lIpedcmasnenue
aKcnepumenma 6 6ude Oepesa.Hezasucumvie cobvimusa. Ymuoowcenue eeposmuocmetl

I'paguxu pynxyuti y=a+



He3asucumvix coovimuii. Ilociedosamenvhvie Hezasucumvie ucnvimanus. IIpencraBieHue o
HE3aBUCHMBIX COOBITUSX B KHU3HHU.

Inemenmovt KOMOUHAMOPUKU

lIpasuno ymmoowcenus, nepecmanosku, ¢hakmopuan uucia. Couemauusi u Yucio
couemanuu. Popmyna wucna couemanuu. Ipeyeonvrux Ilackans. Onvimsl ¢ 60abUWUM
YUCTOM  PABHOBOZMOJNCHBIX INEMEHMAPHbIX cobbimull. Bvluucienue eeposmuocmell 6
ONnvLIMax ¢ NpumMeHeHuem Komounamopuwvlx Gopmyn. Hcneimanus Bepuynnu. Ycenex u
Heyoaua. Beposmuocmu cobvimuti 6 cepuu ucnvimanuil bepnynnu.

Cryuaiinvie geiuuunbl

3HakomMcmeo co CAYYAUHbIMU GEUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKDEeMHbIX
cayuainwlx eeauyuH. Pacnpedenenue eeposmuocmeii. Mamemamuueckoe oorcudaHue.
Ceoticmea mamemamudeckozo oxcuoanus. Ilonamue o 3axone 6onvuiux yucen. Mzmepernue
seposmuocmeti. Ilpumenenue 3axona OOILWUX YUCE 8 COYUONO2UU, CMPAXOBAHUU, 6
30pasooxpaneHul, obecneyeHuu He30NaACHOCMU HACEeHUSL 8 YPE3BbIYAUHBIX CUMYAYUSIX.

HUcTopusa MaTeMaTHUKH

Bosnuxnosenue mamemamuxu Kaxk Hayku, smanwl e€ pazeumus. OcHo8Hble pa3oevl
mamemamuxu. Mamemamuka Kax cmpo2o 0peanu308aHHAs CUCEMA HAYYHBIX 3HAHULL.
Mmamemamuka 6 Konmekcme UCMOPUU PA3GUMUSA YUBUIUZAYUU U UCOPUU PA3BUINUSL
Hayku. Ponv mamemamuxu 6 paseumuu Poccuu.
Buvioarowuecs mamemamuxu u ux 6xnao 6 pazgumue HayKu.
beckoneunocmv  mnoocecmea npocmeix uucen. Hucna u  OauHbl  OMPE3KOS.
Payuonanvusie uucna. Ilompebnocmo 6 uppayuonanvrulx yucnax. Lllxona [ugazopa
3apooicoenue aneebpvi 6 neopax apupmemuxu. An-Xopesamu. Pooxxcoenue 6yKeeHHOU
cumsonuxu. I1.@epma, @. Buem, P. Jlexapm. Hcmopus eonpoca o Haxodxcoenuu Gopmyi
KOpHell ancebpauyeckux ypagHeHuti cmenewnei, oonvuiux wemwipéx. H. Tapmanvs, /loc.
Kapoano, HX. Abens, 3.1 anya.
3aoaua Jleonapoo Iluzanckozo (Dubonauuu) o kpoaruxax, yucia Pubonayuu. 3aoaua
0 waxmamuou docke. Cxo0OUMOCmsb 2e0MempudecKoll NPocpeccul.
Hcmoxu meopuu eeposmuocmeti: cmpaxosoe oeno, asapmusie uepul. 11. Depma,
b.1lackanw, A. bepnynnu, A.H.Koamozopos.
Mamemamuxa 6 paseumuu Poccuu: Ilemp |, wixona mamemamuueckux u Hagueayxux
Hayk, paszeumue pocculickoeo ¢noma, A.H.Kpwinos. Kocmuueckas npocpamma u
M.B.Kenowviuu.

[ImanupyemMble pe3yabTaThbl OCBOCHUS V‘IC6HOF O IMpeaMeTa.




BopinmyckHuk HayuuTcs B 7-9 Kiaccax (1151 HCHOJIb30BAHUSA B MIOBCETHEBHOM KU3HM U
o0ecrneyeHHsI BO3MOKHOCTH yCIIEIIIHOTO MPO/I0JI2KeHUs1 00pa3oBaHus HA 02a30BOM

YPOBHE)
JIeMEHThI TEOPUH MHOKECTB 1 MATEMAaTHUYECKOM JIOTUKH

e OmnepupoBaTh Ha 0a30BOM ypOBHE! MOHATHAMHM: MHOXKECTBO, DIEMEHT
MHOXXECTBA, XapaKTEPUCTUKHA MHOKECTBA, MOJAMHOKECTBO, MPUHAJIC)KHOCTh, BKJIIFOUCHUE,
PaBEHCTBO MHOXECTB,;

® 33J1aBaTh MHOXXECTBA NEPEUUCICHUEM UX JIEMEHTOB;

® HAXOJUTh epeceueHne, 00beIMHEHUE, TOMHOXKECTBO B MPOCTEUIIINX CUTYALIUSIX;

e omnepupoBaTh Ha 0A30BOM YPOBHE MOHATHSMH: OINpE/eIeHUE, aKCHoMa, Teopema,
JI0OKa3aTeIbCTBO;

® MPUBOJIUTH MPUMEPHl U  KOHTPOPUMEPHl JUIi TOATBEPKHEHUS  CBOMX
BBICKa3bIBaHUI.
B noBceHeBHOM KM3HU U NPHU U3YYEHUH APYTUX MPEAMETOB:

® HCIOJB30BaTh TrpadUUECKOE MPEICTABICHUE MHOKECTB JIJISl OTIMCAHMSI PEaThHBIX
MIPOIICCCOB U SIBJICHUH, IIPH PEIICHUH 3aJ1a4 APYTUX Y4eOHBIX MPEIMETOB.
Yucaa

e OmnepupoBath Ha 0a30BOM YpPOBHE MOHATHUSIMHU: HATypajdbHOE YMCIIO, IEI0E
9UCI0, OOBIKHOBEHHAsI Jpo0b, JECATHYHAs JpoOb, CMeElIaHHas ApoOb, paloOHAIBHOE
YKCII0, apu(PMETHUECKHUIl KBaIpaTHBIN KOPEHB;

® CHOJIb30BaTh CBOMCTBAa YHMCEI M NpaBWIA JIEWUCTBUM NPU BBIIIOJIHCHUU
BBIUNCJICHUH;

® HCHOJIb30BaTh IMPU3HAKK JAeIuMOCcTH Ha 2, 5, 3, 9, 10 mnpu BbINOTHEHUU
BBIUMCIICHUM U PEIICHUN HECIIOKHBIX 3a]1a4;

®  BBINOJHATH OKPYTJICHUE PAllMOHAIBHBIX YMCEI B COOTBETCTBUU C MPABUIIAMU;

® OIICHMBATh 3HAYEHUE KBAJPATHOI'O KOPHS U3 MOJOKUTEIBHOTO 1IEJIOT0 YUCA;

® pacno3HABATh PAMOHATBHBIE U UPPALMOHAIBHBIE YUCIIA;

® CpaBHHBATH YKCIIA.
B noBceHeBHOI JKM3HU U NP U3YYEHUH APYTUX NMPeAMETOB:

® OIICHMBATh PE3YyJbTAaThl BHIYUCICHUHN MIPU PEIICHUHU MTPAKTUYECKUX 3a/1aY;

®  BBINOJHATH CPABHEHUE YUCEI B PEATIbHBIX CUTYaALHIX;

® COCTaBJISATh YMCJIOBBIC BBIPAKECHUS MPH PEUICHUH MPAKTHYECKUX 3aJ1a4 U 3aj]a4
U3 IPYTUX YYCOHBIX MIPEAMETOB.
TosxkaecTBeHHBIE TPe0OPA30BAHUA

e BrIMOIHATH HECIOXKHBIE TPe0oOpa30BaHus I BRIYUCICHUS 3HAUYCHUH YHUCIOBBIX
BBIPOKCHUM, COJIEp)KAIIUX CTENECHW C HATypajbHBIM IOKAa3aTeIeM, CTENEHU C IEIbIM
OTPHUIATEIBHBIM MTOKA3ATENEM;

e BRHIIOJHATH HECIOXKHBIE IIpeoOpa3oBaHUs ICIBIX BBIPAKCHUH: pPACKPHIBATH
CKOOKH, MPUBOJIUTH MOJIOOHBIE ClIaraeMbie;

® UCIOJb30BaTh (OPMYJIbI COKPAILIEHHOTO YMHOXEHHUS (KBaJpaT CyMMBbI, KBajpaT
Pa3HOCTH, Pa3HOCTh KBAJIPaTOB, KyO CYMMBI M KyO pa3HOCTH, KBaJpaT CyMMBI HECKOJIBKUX
cJlaraeMbIx ) JUIsl YIPOIIEHUS BBIUUCICHUM 3HAYCHUM BBIPKCHUI;

13}.‘[801: " Jajie€ — pacClio3HaBaTb KOHKPETHBIC TPUMEPDIL OGIHI/IX MIOHSTHUH I10 XapaKTECPHBIM MMPU3HAKAM, BBITIOJIHATH ﬂeﬁCTBHH B
COOTBETCTBUU C ONPCIACTICHUEM U HpOCTGﬁLHPIMPI CBOMCTBaAMH HOHﬂTHﬁ, KOHKPETHU3UPOBATH IpUMEPaMU O6H_II/Ie TIOHATUA.



® BBINOJHATh HECJOXKHBIE MpPeoOpa3oBaHUs IPOOHO-TMHEWHBIX BBIPAXKECHUU H
BBIPQXEHUM ¢ KBaJIpaTHBIMU KOPHSMH.

e Brazaers npuéMamu npeoOpa3oBaHUil IPOOHBIX BBIPAKEHUIA.

e BpImonHATh npeoOpa30BaHMsl BBIPAXKEHUM, COAEPKAILNUX MOTYJIH.

B noBceqHeBHOM KM3HU M NIPU U3yYeHHUH APYTUX NPeIMeTOB:

® [IOHMMATh CMBICI 3aIMCH YUCJIA B CTAH/IAPTHOM BU/IE;

e omnepupoBaTh Ha 0a30BOM YPOBHE IMOHSATUEM «CTaHAAPTHAS 3aIUCh YHCIIA».
YpaBHeHUsA U HEPABEHCTBA

e OmnepupoBaTh Ha 6a30BOM YpOBHE IOHATUSIMU: PABEHCTBO, YUCIOBOE PABEHCTBO,
ypaBHEHUE, KOPEHb ypaBHEHMs, pEIICHWE YpPaBHEHHS, UHCIOBOE HEPABEHCTBO,
HEPABEHCTBO, PELICHUE HEPABEHCTBA;

® [IPOBEPATH CIPABEIIMBOCTD YUCIOBBIX PABEHCTB U HEPABEHCTB;

e pewaTh JUHEHHbIE HEPAaBEHCTBA M HECJIOXKHBIE HEPABEHCTBA, CBOASIIMECS K
JIMHEHHBIM;

® pelarh CUCTEMbI HECIIOKHBIX JIUHEHHBIX YPaBHEHUN, HEPABEHCTB;

® [IPOBEPSATH, ABJIAETCS JIU JAHHOE YUCIIO PELICHUEM YpaBHEHUs (HEPaBEHCTBA);

e pelaTh KBaJpaTHbIE YpaBHEHUA 110 (HOpMyJie KOPHEN KBaIpaTHOrO YpaBHEHUS;

e 1300paXkaTh pELICHHsI HEPABEHCTB M UX CUCTEM Ha YHUCIOBON MPSIMOM.

B noBceqHeBHOM JKM3HU M NIPU U3yYeHHUH JAPYTHUX NPeIMeTOB:

® COCTaBJIATH U pelIaTh JIUHEWHbIEC YPAaBHEHUS IPU PEIICHUH 3a/1a4, BO3HUKAIOIIHNX
B JPYrux y4eOHBIX IpeaMeTax.

DyHKIUN

e HaxoauTh 3HaueHue QyHKLUUHU 110 33JaHHOMY 3HAYEHHIO apryMEHTa;

® HaXOJUTh 3HAYEHHE APTyMEHTA MO 3aJJaHHOMY 3HAYEHUIO (YHKIIMU B HECIOAKHBIX
CUTyalusX;

® OIpEAeNATh MOJOKEHHE TOYKH MO €€ KOOpAHHATAM, KOOPAMHATHI TOYKU 1O €€
MIOJIOKEHUIO HA KOOPJANHATHOM TIOCKOCTH;

e 10 rpaduky HaxoAWThb O0OJAacTh OINpEAETCHHs,, MHOKECTBO 3HAYEHUH, HYIU
(GYHKUMK, TPOMEXYTKH 3HAKOIOCTOSHCTBA, MPOMEXKYTKH BO3pacTaHUs U YObIBaHUS,
HanOobllIee ¥ HaUMEHbIIee 3HaUeHUs (QYHKIUY;

® CTpouTh rpaduK JIMHEHHON QYHKIINH;

® [IpOBEpATh, SBISAETCS JIM JaHHBIA rpaduk TrpadukoM 3aJaHHON (PyHKUIUU
(TMHEHOMN, KBaIpaTUYHOU, OOPATHOM MPOTOPIHOHAIBHOCTH);

® OnpeneniaTh NpuOIMKEHHBIE 3HAYECHUS KOOPAMHAT TOUYKH NepecedeHust TpaduKkoB
byHKIM;

e omnepupoBaTb Ha 0a30BOM YPOBHE [MOHSATUSMHU: IOCIIEI0BATEIBHOCTD,
apudMeTnyeckas Iporpeccusi, reOMEeTpHUUEcKast MPOrpeccus;

e pemarh 3aJauyd Ha IPOrPECCHUU, B KOTOPBIX OTBET MOXKET OBITh MOJy4YeH
HETMOCPEACTBEHHBIM MOJICUETOM 0€3 MpUMEeHEHUsT (PopMyI.

e OmepupoBaTh TMOHATHEM JPOOHO-THHEWHAs (YHKUUS W CTPOUTH Tpaduk
byHKIUU y= ax+b/cx+d.

B noBceqHeBHOM KM3HU M NIPH U3yYEHHMH APYTHUX NPeIMETOB:

®  ICIIOJIb30BaTh IpaKu peajbHBIX MMPOLIECCOB U 3aBUCUMOCTEHN JIJIsl ONIPEICIICHNUS
UX CBOICTB (HamOOJbIIME W HAUMEHbBIINE 3HAYEHHs, NPOMEXKYTKH BO3PACTaHUS U
yObIBaHUS, 00JIACTH MOJTOKHUTENBHBIX U OTPHUIIATEIHHBIX 3HAUCHUH U T.I1.);



® HCIOJB30BaTh CBOMCTBA JIMHEWHOW (YHKIHMU U €€ TpaduK mpu pemieHud 3a1aq
U3 IpyruX y4eOHbIX MPEIMETOB.
CraTtucTtuka v TeOpusi BepOATHOCTE

e lmMerh mnpencTaBieHUE O CTATUCTUYECKUX XapaKTEPUCTHUKAX, BEPOATHOCTHU
CITy4aliHOT'O COOBITHS, KOMOMHATOPHBIX 3aJ1auax;

e pemiath MNpPOCTEHIIME KOMOWMHATOPHBIE 3aJayd  METOJOM TMPSIMOTO U
OpPTaHU30BAaHHOTO TIepedopa;

® TIPEJCTaBIATH JAHHBIE B BUJE TaOJIUII, 1UarpamMmm, rpadukos;

e yyTaTh HH(OPMAIIHIO, IPEACTABICHHYIO B BUJI€ TaOIUIIbI, TUarpaMMBbl, rpaduka;

® OIPEACIATH OCHOBHbBIE CTATUCTUYECKUE XAPAKTEPUCTHKH YHCIOBBIX HAOOPOB;

® OIICHUBATh BEPOATHOCTH COOBITHS B MIPOCTEUIITUX CITyYasIX;

® UMETh IPEJICTABIICEHHUE O POJIM 3aKOHA OOJBIINX YUCEN B MACCOBBIX SIBJICHUSX.
B noBcegHeBHOM KU3HU U NIPU U3YYEHHH IPYTUX NMPeAMETOB:

® OIICHUBATh KOJIMYECTBO BO3MOXKHBIX BApHUAHTOB METO0M Mepedopa;

® UMETh NPEACTABICHUE O POJIM NMPAKTHYECKU JTOCTOBEPHBIX M MaJOBEPOSITHBIX
COOBITHH;

® CpaBHMBATh OCHOBHBIC€ CTaTUCTUYECKHE XapaKTEPUCTUKH, I[IOJYYCHHbIC B
MPOILIECCE PEIICHUS TPUKIIAIHON 3a7a4H, U3YUEHUS] PEaIbHOTO SABJICHUS;

® OLICHUBAaTh BEPOSITHOCTh pPEAIbHBIX COOBITHMA U SBJICHUM B HECIOXKHBIX
CUTYaIUsIX.
TexkcToBbIC 31241

e Pemarh HeCJI0KHbIE CIOKETHBIE 33/1a4M Pa3HbIX TUIIOB Ha BCEe apu(pMETHUYECKUE
JEHUCTBUS, a TaK K€ 3a7a4M MOBBIIIEHHON TPYIHOCTH;

® CTPOUTh MOJEIbh YCJIOBHS 3anaud (B BUAEC TaOIMIIBI, CXEMbI, PUCYHKA WIIH
YpaBHEHHS), B KOTOPOM JJaHbI 3HAYEHUS JBYX U3 TPEX B3aUMOCBS3aHHBIX BEJIMUMH, C IIEJIbIO
IIOMCKA PEILICHUS 3a/1a4u;

® OCYHICCTBJISITH CIOCOO TIOMCKA pEIIeHHsS 3a]add, B KOTOPOM pacCyKJIeHHE
CTPOUTCS OT YCJIOBHSI K TPEOOBAHUIO WIIM OT TPEOOBAHUS K YCIOBHIO;

® COCTaBJIAATH IUIAH PELICHUS 33/1a4H;

®  BBIJC/ATH ATalbl PEIICHUS 3a1a4H;

® UHTEpPIPETUPOBATh BBIYMCIUTENBHBIE pE3YyJAbTaThl B 3aJaye, HCCIEI0BAThH
MOJIYYEHHOE PELIEHUE 3a/1a4H;

® 3HaTh pa3jIU4YUE CKOPOCTEW OOBEKTa B CTOSIYEH BOJIE, MPOTHUB TEUEHUS U IO
TEUEHUIO PEKU;

® pEIIaTh 33/1a4X HA HAXOXKJAECHUE YaCTH YUCJIa U YKUCIIA 110 €ro YacTH;

® pemiaTh 3aJayd pa3HbIX TUMNOB (HAa paboOTy, Ha MOKYNKH, HA JBUKEHHUE),
CBSI3bIBAIOIINX TPU BEJIMUUHBI, BBIJICIATh 3T BEJIMUUHBI U OTHOIICHUSI MEK]ly HUMH;

® HaxOIWTh MPOLEHT OT YUCJIA, YUCIIO MO MPOLIEHTY OT HEro, HAXOAUTh MPOLIEHTHOE
CHUKEHUE WUJIU MPOIEHTHOE MOBBIIIIEHUE BEINUUHBI;

® DEIIAaTh HECIOKHBIC JJOTHYECKUE 3aa41 METOIOM PACCYKIACHUN.
B noBceaHeBHOM KU3HU U TIPU U3YYEHHH IPYTUX NMPeEIMETOB:

® BBIJIBUTaTh I'MIIOTE3bI O BO3MOXKHBIX MPEEIbHBIX 3HAUCHUSIX UCKOMBIX B 3a/1a4e
BEJIMYUH (JeNaTh TPUKUJIKY).

Hcropuss MmaTeMaTUKU

e [loHumaTh MaTeMaTUKY KaK CTPOTO OPraHU30BAHHYIO CUCTEMY HAayYHBIX 3HAHUU.



pacCMaTpuBaTb MaTCMATUKY B KOHTCKCTC UCTOPHUU PAa3BUTHUA HUBHUIIN3AlIUU 1 UCTOPUHA
Pa3BUTHUA HAYKH, IOHUMATDL POJIb MAaTCMATHKH B Pa3BUTHUHU Poccun.



TemaTnueckoe MIAHMPOBAHUE C YKa3aHMEM KOJMYECTBA YaCOB, OTBOAMMBIX Ha

OCBOEHUE KAXKIOU TEMEI .

Ne | Paznensl. Temsl. Pabouas mporpamma
<
% 7 xknacc 8 KJacc 9 knacc
=
% m 5 m 5 m B
5 |3 = |8 = |8 z
2 ® = S =| = =
2 |5 |Eiyg | |EEcg|s |EES
° |5 |EEE&|5 |EES& |5 |EES
/M 3] M B8 & O N5 s 3] MmN 3 &
< aa] ~N 2 a0 | M N 2 a0 M (SSEE Y
1 | JluneitHOoe ypaBHEHHE C 17 17 1
OJTHOW TIGPEMEHHOIA.
2 | llenple BBIpaKEHHUS. 68 52 4
3 | Oynkuy. 18 18 1
4 | CucreMbl TMHEHHBIX 25 25 1
YPaBHEHUH C ABYMsI
HIepeMEHHBIMH.
5 | Cratuctuka W  Teopus | - 16 1
BEPOSITHOCTEM.
6 [ToBTOpenue u| 12 12 1
cucTeMaTu3anus y4eOHOTo
MaTepHaa.
7 | dpoOHo-panroHaIbHEIC 55 62 3
BBIPaKEHUSI
8 | KBagpaTHble KOpHH. 30 31 1
MHokecTBO
JHCTBUTENIBHBIX YHCET
9 | KBagpatHoe ypaBHeHue u | 36 27 2
€ro KOpHHU
10 | CraTuctuka u Teopust - 11 1
BEPOSITHOCTEM.
11 | IToBTOpEeHHE 19 9 1
U CUCTEeMAaTU3aLusg
yuyeOHOro Marepuasa
12 | HepaBeHcTBa 25 25 1
13 | Kagpatnunas GyHKIUS 45 45 2
14 | Yucnossle 23 23 1
10CJIEeI0BATEIbHOCTH
15 | Craructuka u Teopus 26 19 1
BEPOSITHOCTEM.
16 | IToBTOpEeHUE 21 28 1
¥ CHCTEMAaTH3aIINs
y4eOHOro MaTepuaa
Hroro 420 140 9 140 8 140 |6




TemaTuyeckoe IJIAHUPOBAHHUEC C YKA3dHUECM KOJIMYCCTBA YaCOB, OTBOAMMBIX HaA

OCBOEHHUE KAXKJION TeEMBI / KJIacC

Ne Coaep:xanue yueOHOro KoanuecrBo
MaTepHaia KoauuectBo KOHTPOJILHBIX padoT
yacoB
1 | JIuHeiiHOe YpaBHeHHE C OJHOM 17 1
nepeMeHHOI.
Iesibie BoIpaKeHNs. 52 4
DyHKIUH. 18 1
Cucrembl JIMHEHHBIX YPABHEHHMH ¢ ABYMS 25 1
nepeMeHHbIMU.
5 | CratucTuKa ¥ TeOpPHUsi BEPOSITHOCTEI. 16 1
IloBTOpeHne W  cucTeMaTH3anus | 12 1
6 | yueOHOro marepuaina.
140 9

TemaTnueckoe IJIAHUPOBAHUC C YKA3AHUEM KOJIMYCCTBA HaCOB, OTBOAMMEIX HA

OCBOEHHE KAXKIOU TEMBI 8 KJIaCC




4 yaca B Heneito, Bcero 140 yacon

Nerim | CoepikaHue y4eOHOro marepuasia Koimuyecrso | KosmmuecrsBo
4acoB KOHTPOJIbHBIX
padot
1 J{po0HO-panuoHaIbHbIE BHIPAKEHUS 56 3
2 KBagpatnbie kopauu. MHOKeCTBO 32 1
JAelCTBUTEIBLHBIX YK Ce
3 KBagpaTHoe ypaBHeHMe U er0 KOPHH 32 2
4 CrarucTuka U TeOpHUs BEPOATHOCTEH 7 1
3) IToBTOpEHME M cUCTEeMAaTH3ALMSA 13 1

yueOHOro MmaTtepuaJa




TemaTnueckoe IJIAaHUPOBAHUEC C YKA3dHHUECM KOJIMYCCTBA HaCOB, OTBOAMMEBIX HaA

OCBOEHHE KAXKJI0U TEMBI 9 KJ1acc

4 yaca B Heaemto, Bcero 140 gaca

KosauuecTBo
=
=3 KOHTPOJIbHBIX
= Coaep:xanmne y4eOHOro Kosmuectso | pagor
=9
2 = | MaTepuaia 9aCOB
z =
)
= =
1 HepagencrBa 25 1
KBagpaTuunas ¢pyHkuust 45 2
YucjioBbie 23
MOCJIe/I0BATeJIbHOCTH
CraTucTuKa U TeOPpHUS BEPOATHOCTEIA. 19 1
5 IToBTOpEHME 28 1
U cCHCTeMAaTH3alus
yueOHOro MmarepuaJia
140 6




KajienaapHo -TeMaTH4ecKoe MJIAHHUPOBAHKE 110 ajredpe
(4 yaca B Heaeio, Bcero 140 yacoB)
B 8A kuacce Ha 2017-2018 y4eOHbli roa

Tpunoowcenue

Tema ypoka Cooeporrcanue 1o Daxkmu | Ilpume
5 s naamy Yyecku | uaumue
s 3
= =
1 [ToBTOpenue. JInnelinbie
ypaBHCHHS
2 IToBTOpenue. PopmMyIsl
COKPAIIEHHOTO YMHOXKEHUS
3 [ToBTopenwue. Pazmoxxenune
MHOTOYJICHOB Ha MHOXKUTEIN
I'naéa 1 JIpoOHO-panioHAIbHbIC
BBIPaKEeHH I
4 Aneebpauueckas 0pobw
5 Honycmumvie 3nauenus
nepemeHHbix 6 OpOOHO-
PAYUOHATILHBLX BbIDANCEHUSIX
6 OcCHOBHOE CBOICTBO
anredpanyeckoil 1poou
7 Cokpawernue aneebpauieckux
opobeltl.
8 Ilpuseoenue ancebpauyeckux
Opobell Kk 00wemy 3HameHameo
9 Heticmeust ¢ aneebpauueckumu Cnoorcenue u sbluumanue
opobsamu aneebpauyeckux opooetl ¢
0OUHAKOBLIMU 3HAMEHAMENMU
10 Heticmeust ¢ aneebpauueckumu Cnoorcenue u sbluumanue
opobsamu aneebpauyeckux opooetl ¢
0OUHAKOBLIMU 3HAMEHAMENMU
11 Heticmeus ¢ aneebpauveckumu Cnoorcenue u svruumanue
opobsamu aneebpauyeckux opoobetl ¢ pasHvimu
3HAMeHamenaMu
12 Heticmeus ¢ aneebpauveckumu Cnoorcenue u svluumanue
opoosamu aneebpauveckux opoobetl ¢ pasHviMu
3HAMeHamenaMu
13 eticmeus ¢ aneebpauveckumu Cnoorcenue u gvruumanue
opobsamuU aneebpauyeckux opoobetl ¢ pasHviMu
3HAMeHamenaMu
14 eticmeus ¢ aneebpauveckumu Cnoorcenue u gbluumanue
opoosamu aneebpaudeckux opobetl ¢ pazHvimu
3HAMeHamensIMu
15 eticmeus ¢ aneebpauveckumu Cnooicenue u svlyumanue
opobsmu aneebpauveckux opobetl ¢ pazHvimu
3HAMeHamensimMu
16 eticmeus ¢ aneebpauveckumu Cnooicenue u svlyumanue
Opobsmu aneebpauveckux opobetl ¢ pazHvimu
3HAMeHamensimMu
17 Konmponsnas paboma Ne 1
18 Pezepr




19

Heticmeust ¢ aneebpauueckumu
opobsamu

Ymnooicenue u denenue,
8038e0eHuUe aneedbpauyecux opooeti
8 cmenemb

20 eticmeus ¢ aneebpauyeckumu Ymnoowcenue u oenenue,
opobsamu 8038e0eHUe aneedbpauyecux opooeti
8 cmenemb
21 eticmeus ¢ aneebpauveckumu Ymnoowcenue u oenenue,
opobsamu 8038e0eHUe aneedbpauyecux opooetl
6 cmeneHb
22 eticmeus ¢ aneebpauveckumu Ymnoowcenue u oenenue,
opobsamu 8036e0enue ancebpauiecux opooet
8 cmenemb
23 ToxxnectBeHHbIe TpeoOpazoBanus | ClioKeHUE, YMHOKECHUE, TICJICHHIE
JPOOHO-TMHENWHBIX BBIPAKESHUIN JIpOOHO-TMHENHHBIX BbIpAKEHUHN
24 ToxnectBeHHble peodpa3oBanus | CiiokeHUE, yMHOXKEHUE, JeJICHUE
JTPOOHO-TMHEWHBIX BBIPAKCHUIN JTPOOHO-TMHEWHBIX BBIpAKCHUI
25 ToxxnectBeHHbIe TpeoOpazoBanus | ClioKeHUE, YMHOKEHUE, JICIICHHUE
JPOOHO-TTMHENWHBIX BBIPAKESHUI JIpOOHO-TMHEHHBIX BBIPAKEHUH
26 ToxxnectBeHHbIe TpeodpazoBanus | ClioxkeHUE, yMHOKECHUE, ICJICHHIE
JpOOHO-TMHENHHBIX BBIpAXKESHUHN JpOOHO-TMHENHBIX BbIpAXKEHUH
27 ToxnecTBeHHble peodpa3zoBanus | CliokeHUe, yMHOXKEHUE, JeJIeHUe
JPOOHO-IIMHENHBIX BBIPAXKEHUN JPOOHO-JIMHENHBIX BhIpAXKEHUN
28 ToxxnectBeHHbIe TpeoOpazoBanus | ClioKeHUE, YMHOKECHUE, ICJICHHUE
JPOOHO-TMHENWHBIX BBIPAKESHUI JpOOHO-TMHENHHBIX BBIPAKEHUHN
29 ToxnecTBeHHbIE TPeoOpa3zoOBaHUs
JIPOOHO-IMHEWHBIX BBIPAKCHUIN
30 ToxxaecTBeHHBIE TPEOOpa3OBaHUS
JTPOOHO-IMHEUHBIX BBIPAKCHUIN
31 Konmponsnas paboma Ne 2
32 Ipuémur npeobpazosanuti OpooHbIX
BLIPANCEHULL
33 TIpuémor npeobpazosanuii OpooHbIX
8bIPAICEHUL
34 IIpuémui npeobpazosanuti OpooHvIX
BLIPANCEHU
35 Ipuémul npeobpasosanuii OpooHbIX
8bIPAICEHUL
36 Pezepr
37 IIpeocmasnenue o Obnacmo onpedenenus Ypasnenus
PABHOCUTLHOCMU YPAGHEHU L ( obnacmv donycmumbvlx 3HAYEHUU
nepemMeHHbIX)
38 Ilpeocmasnenue o Obaacmwb onpedenenus Ypasnenus
PABHOCUTILHOCIU YPABHEHUL ( 0bracmov 0ONyCmumMbIX 3HAYEHUL
nepeMeHHbIX)
39 Ilpeocmasnenue o Obnacms onpedenenus Ypaenenus
DPABHOCUTLHOCMU YPABHEHU L ( obnacmuv donycmumuvlx 3HAYEHUL
nepeMeHHbIX)
40 CreneHs C 1eJIbIM NToKa3aTesieM
41 CreneHs C 1eJIbIM NToKa3aTesieM
42 CreneHs ¢ 1eJIbIM NT0Ka3aTeleM
43 CBo¥iCTBa CTETICHH C TICJIBIM
MoKa3aresiem
44 CBoiicTBa CTENEHU C LEIBIM

I1OKa3aTcjiIeM




45

CBOMCTBa CTEIICHHU C OCJIbIM
IIOKa3aTcjiIceM

46 CBOWCTBA CTEIIEHU C LIEIBIM
1oKazaresjaem
47 CBoiicTBa CTENEHU C LEIBIM
noKazaresjaem
48 OO6paTHas NpONOPLUHUOHATIBHOCTb
49 CaoiictBa dyHkmu y = K/X. IIpeocmasnenue 06 acumnmomax.
['unepOomna.
50 CgoiictBa ¢pyHknmm y = k/X.
['unep6omna.
51 CgoiictBa ¢pynkuun y = k/x.
['unepOomna.
52 CgoiictBa ¢pyHKnu y = k/x.
['unep6omna.
53 Konmponsnasa paboma Ne 3
54 Jlpobro-nunennas gynkyus
55 Dynryus Y= ax+b/cx+d
56 Dynxyus Y= ax+b/cx+d
57 Dynxyus Y= ax+b/cx+d
58 Dynxyus y= ax+b/cx+d
59 Pezepr
60 I'nasa 2 KBaapaTHble KOPHU.
Mmnosrcecmeo oeiicmeumenbHvlx
yucen
61 KBanpatuunas ¢yHKIms Oyukuus y = X2 [locmpoenue
epaghuxa keadpamuuHou GyHKyuu
no MouKkam
62 KBangparuunas pyHKIUSA CoiicTBa 1 rpaduk KBaIpaTUIHOM
¢dbynkumu (mapadosia)
63 KBagparnunas QyHkmus CgoiicTBa 1 rpaduK KBaJIpaTUIHOM
¢ynkuuu (mapaboia)
64 KBanpaTHble KOpHH.
ApudmeTrueckuii KBaApaTHBINA
KOpEHb
65 KBangpatubie KOpHH.
ApupmeTrnueckuii KBaapaTHbIHI
KOpEHb
66 MHOkeCTBO. DJIEMEHTEI CrocoOs! 3a1aHUA MHOKECTBA.
MHO>KECTBA
67 Mnoowcecmeo. Xapakmepucmuku Xapaxkmepucmuueckoe c80Ucmeo
MHOJICECMEA MHOJICECEA
68 MHOkeCTBO. DJIEMEHTEI Ilycmoe, xoneunoe, beckoHeunoe
MHOXECTBa MHOJHCECMBO.
69 Mmnooicecmeo. Dnemenmol Ipunaonescnocms, exoyeHue,
MHOJICECMBA PABEHCMBO MHONCECME
70 [ToamuoxectBo. OTHOIIEHUE Pacnosznasanue noomnoscecms u
NPUHA/JIC)KHOCTH, BKIIFOYCHHS, 9/1eMEeHMO8 NOOMHOICECTE C
paBeHCTBA. UCNOIb308aHUeM Kpy20os Diiepa.
71 Onepauuy HaJ MHOXXECTBAMHU [lepeceuenue u o0beTMHEHNE
MHOJECTB.
12 Omneparuu HaJl MHOKECTBAMH Pasnocmsb MHOOICECME, OONONIHEHUE

MHOIHCecnmea.
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OHepaI_lI/II/I Haa MHOKCCTBaMHU

Humepnpumayus onepayuii Hao
MHOHCECMBAMU C NOMOUBIO KPY2O8
Diinepa.

74 MHOXeCTBO pallMOHAIBHBIX yKcen. | CpaBHEHUE PAIlMOHAJIBHBIX YUCET.
JleiicTBUA ¢ paliMOHaIbHBIMU Ilpeocmasnenue payuonanbHo2o
YUCIaMHU yucaa 0ecamudHol Opoowio.

75 [TonsiTHe nppaMoHaIbHOrO Yncia. | Pacrno3naBaHue nppanroHaIbHBIX
MHoorcecmeo OeticmeumenbHbIX grcen. [Ipumepsl 10Ka3aTeNnbCTB B
yucer. anredpe.

76 TIOHSITHE HPPALMOHATBHOTO YHCHA. | MpparHOHaNbHCTh Jrcia V2.
MHmnooicecmeo Oetlicmeumenvhvix IIpumeHeHne B reoMeTpuH.
yycer. CpasHenue uppayuoHaibHuLX yuce

77 CaoiicTBa apupmeTryecKoro
KBaJJpaTHOT'O KOPHS

78 CgoiicTBa apuhMeTHUECKOTO
KBaJIPATHOT'O KOPHS

79 CBoiicTBa apu(PpMETHIECKOTO
KBaJJPaTHOT'O KOPHS

80 Ceoticmea apugpmemuueckoco Jlokazamenvcmeo ceoticme
K8AOPAMHO20 KOPHS K8AOPAMHO20 KOPHS

81 ToxnecTBeHHbIe TpeoOpa3oBaHus | YMHOXKEHHE, JI€TICHHUE,
BBIPAKECHHM, COAEPIKALINX BBIPAXKEHUI, COIEPIKAINX
KBaJIpaTHbIE KOPHU KBaJIpaTHbIC KOPHU

82 ToxnecTBeHHbIE TpeoOpa3oBaHus | YMHOXKEHHE, JI€TICHHUE,
BBIPAXKEHUM, COJIEPIKALINX BBIPAYKEHHI, COJIEpIKAINUX
KBaJ[paTHbIC KOPHH KBaJIpaTHBIC KOPHU

82 [IpeoOpazoBaHus BEIPAKEHUH,
coJIep KallluX KBaApaTHbIE KOPHU

83 ToxxaecTBeHHBIE IPeoOpa3oBaHusi | BriHECeHHe MHOKHUTENS U3-TI0]
BBIPA)KEHUH, COMIEpIKAIINX 3HaKa KOpHS
KBaJIpaTHbIE KOPHU

84 ToxxaecTBeHHBIE Ppe0Opa3oBaHusl | BueceHue MHodMCumens noo 3Hax
BBIPA)KEHUH, COMIEpIKAIINX KOpHsl
KBaJIpaTHbIE KOPHU

85 [IpeoOpa3oBaHus BEIpAKEHUH,
coJiep KallluX KBaJIpaTHbIE KOPHU

86 OyHKIHS y = VX

87 OynKIma y = VX I'paduk bynkimn y = Vx

88 Oynkms y = \x

89 Konmponsnas paboma Ne 4

90 IIpeobpazosanue vipadicenuil,

CcoOepHcauux Mooyau

91 Ilpeobpazosanue svipasicenutl,
cooepaircauux Mooyau
I'nasa 3 KBagpaTHoe ypaBHeHHe
U ero KOpHHU

92 KBanpaTHble ypaBHEHUS JIMCKpUMHHAHT KBaJIpPaTHOTO

ypaBHEHHUSI

93 HenonHble kBapaTHBIC ypaBHEHUS

9 KBanpartHbie ypaBHEHHUS . Konuuecmeso xopreti keadpammuozo
Henonnble kBafpaTHble ypaBHEHUSL | YPAGHEHUS 8 3A8UCUMOCTIU OM €20

OUCKDUMUHAHMA

95 ®dopMyra KOpHEH KBaJAPaTHOTO

YpaBHEHUS
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Pewienne kBagpaTHbIX ypaBHEHUN

Hcnonb3oBanue Gpopmyiisl 1is
HAaXO0KJICHHs KOPHEH

Penienue kBajgpaTHBIX YpaBHECHUH

I'paguueckuii memoo pewierus

97 Pemenve kBaapaTHBIX ypaBHeHUN | [ pagpuueckuii memoo peutetus
98 Teopema Buema
99 Teopema Buema Teopema, obpamuas meopeme
Buema.
100 | Teopema Buema Iloobop kopueti ¢ ucnonvzosanuem
meopemvl Buema
101 | Konmponsnas pavoma Ne 5
102 | KBagpaTtHblil TpEXWiIeH Pasznoowcenue na mnoorcumenu
103 | KBagpatHslii TpéxwiieH Pasnoocenue na mnooxcumenu
104 | @opmynvl cokpawénmnozo Ky6 cymmuol u ky6 paznocmu
VMHOMCEHUSL.
105 | @opmynsr coxpawénnozo Ky6 cymmur u ky6 pasnocmu
VMHOCEHUSL.
106 | Ksaodpam cymmbvi HeCKOAbKUX
cnazaemlx
107 | Ksaopam cymmsl HeCKOIbKUX
cnazaemvlx
108 | Ksaopam cymmsl HecKoIbKUX
crazaemvlx
109 | Ksaopam cymmvl HeCKOIbKUX
crazaemvlx
110 | YpaBHeHUs, CBOJUMBIC K bukeaopamnvie ypaenenus
KBaJIpaTHBIM
111 | YpaBHeHuUs, CBOJUMBIE K bukeadpamnvie ypaenerus
KBaJIpAaTHBIM
112 | YpaBHEeHUS, CBOJUMBIC K Keaopammnuie ypasnenus c
KBaJIPaTHBIM napamempamu
113 | YpaBHeHus1, CBOJUMBIE K Ksaopammnuvie ypasnenus c
KBaJIPaTHBIM napamempamu
114 | AnreGpanueckuii METO PEeILICHUS
TEKCTOBBIX 3aJ1a4
115 | AnreGpandeckuii METO peIICHHS
TEKCTOBBIX 33724
116 | AnreOpanyecKuii METOJ] PEIICHUS
TEKCTOBBIX 3a7a4
117 | AnreOpanueckuil METO PEeILICHUS
TEKCTOBBIX 3aj1a4
118 | AnreGpanyeckuii METO] peIeHHs
TEKCTOBBIX 33724
119 | AnreOpandeckuii METOJT PEIICHUS
TEKCTOBBIX 3aJ1a4
120 | Konmponsuas paboma Ne 6
121 | Pewenue 3a0ay noguluieHHOL
mpyoHocmu
122 | Pewenue 3a0ay nogvluenHoll
mpyoHOCmU
123 | Pewenue 3a0ay nogvluieHHoLl
mpyoOHOCMU

CraTucruka u Teopus
BEpPOSITHOCTE




124 | Ilpomusononosicusie codvimusl, IIpeocmasnenue cobvimuii ¢
obveduHenue u nepeceyeHue nomowbto ouazpamm Jinepa
cobvimuii

125 | Cayyaiinwiii 6v100p

126 | Ilpasuno cnoscenus
6eposimHocmel

127 | Ilpeocmasnenue sxcnepumenma 8
suoe depesa

128 | Hezasucumovie cobbimus Ymnoorcenue eeposmuocmeri

He3a8UCUMBIX COObIMULL

129 | IIpencraBneHust O HE3aBUCUMBIX
COOBITHSIX B )KM3HU

130 | IlocneoosamenvHuvie He3asucumole
UCNBIMAHUSL
IloBTOpEHNE U cHCTEMATH3AIUSA
y4e0HOro marepuaJja

131 | ApoOHo-panmoHanbHbIC
BBIPAXKCHHSI

132 | KBagparHble KOpHH.

133 | KsamgppatHoe ypaBHeHUE U ero | Mcmopus 6onpoca 0 HaxoxicoeHuu
KOpHH @opmyn kKopHetianzebpauyecKux

ypasHeHuil, cmeneHeu, OONbUUX
4emovlpéx

134 | Wroroasi KOHTpOJIbHAS padoTa.

135 | Pemenue iormueckux 3aaa4 Pewenue nocuyeckux 3adau c

nomowwto epagos u maobauy

136 | beckoneunocmo MHOXMCcecmea | Hucna u Onunbl ompesKos.
npoCMbIX Yucer Payuonanvusie uucia.

Ilompebrnocmb 6 uppayuonanibHuix
yucaax. [llxona Iughacopa

137 | Mamemamuxa KaxK Ccmpozo
OP2aHU308AHHASL CUCMEMA HAYYHBIX
3HAHUU

138 | Poav mamemamuxu 6 ucmopuu
Ppazeumus HayKu

139 | Poab mamemamuxu 6 ucmopuu
pazeumus Poccuu

140 | Ponv mamemamuxu 6 ucmopuu

paseumusl yueujiusayuu




