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ConepxaHue y4eOHOro npeaMeTa.

ConepxaHue KypcoB MaTEeMAaTHUKU 5—6 KJIaCCOB, aire0Ophl U TEOMETPUHU 7—9 KIaccoB
O0BEAMHEHO KaK B HMCTOPUYECKH CJIOKUBIIUECS JIMHUM (YUCTIOBasi, anreOpandveckas,
reoMeTpuieckas, QyHKIMOHAIbHAS U JIP.), TAK U B OTHOCUTENILHO HOBBIE (CTOXAacTHUECKas
JUHUA, «peanbHas MaTeMartuka»). OTIenbHO NPEACTaBIEHBI JUHUSA CIOKETHBIX 3a/ad,
UCTOpUYECKAs JINHMUSL.

JJIeMeHTbI TEOPUHM MHOKECTB U MATEMATHYECKO JIOTHKHU

Cornacio ®I'OC ocHoBHOrO 001Ier0 00pa3oBaHHS B Kypc MaTeMaTUKHU BBENCH
pazaen «Jloruka», KOTOpBIA HE TMpeArnoiaraeT JIOMOJHUTEIbHBIX YacOB HAa M3YYCHUHU U
BCTPAWBACTCS B PA3IMYHBIE TEMbI KYPCOB MaTEMaTUKH U WHOOPMATHKUA U TPEIBAPSCTCS
O3HAKOMJIEHUEM C 3JIEMEHTAMH TEOPUUA MHOKECTB.

MHokecTBa M OTHOIIEHHUSI MEK1Y HUMH

MHOXECTBO, Xapakmepucmuieckoe C80UCmME80 MHOMCECMSEd, YIEMEHT MHOXKECTBA,
nycmoe,  KOHeuHoe, OeckoHeuHoe  MHodcecmeo. IlogmHoxkecTBO.  OTHOIIEHUE
MPUHATICKHOCTH, BKJIIOYCHHS, PABEHCTBA. DJIEMEHTHI MHOXKECTBA, CIIOCOOBI 3ajaHUs
MHOXECTB, pACNO3HABAHUE NOOMHONCECME U DTIeMEHMO8 NOOMHOICECME C UCNOIb30BAHUEM
Kpyeos Jinepa.

Onepanumn HAJl MHOKECTBAMU

[lepeceuenne u 0OBEIUHEHHE MHOXECTB. PaszHocmb MHOMCECmS8, OONOJHEHUe
MHOodMcecmea. nmepnpemayus onepayuii Ha0 MHOMCECMBAMU C NOMOWBIO KPY208 Juiepa.

JJIeMEeHTBI JIOTUKHU

Onpenenenue.  YTBepxkaeHus. AKCMOMBI U TeopeMbl.  JloKa3aTenbCTBO.
JlokazaTensCTBO OT MpOTUBHOTO. Teopema, oOpaTHas naHHOU. [IpuMep U KOHTpIIpUMED.

Bricka3biBaHus

NcTUHHOCTh U JIO)KHOCTH BbICKa3bIBaHUS. C0XCHbIE U NPOCHMble 8bICKA3bIBAHUSL.
Onepayuu HAO BbICKA3bIBAHUAMU C UCHONb30BAHUEM JIOSUYECKUX CBA30K. U, UIU, He.
Ycnosnvie svickazvieanus (umnauxkayuu).

Conep:xxanue Kypca MaTeMaTHKHU B 7-9 Ki1accax
Asre6pa

Yucaa

PanuonajabHbIe YHC/Ia

MHOX€eCTBO pallMOHaIbHBIX uKcesl. CpaBHEHUE pallMOHATbHBIX uKcell. [lelcTBus ¢
palMoHaIbLHBIMU YuciaaMu. [Ipedcmasnenue payuoHaibHO20 YUCia 0ecamudHou 0poowio.

HppauuonajabHbie YUCIa

[loHATHE wuppalMOHANBHOIO uYwKciia. Pacrno3HaBaHWE UMPPALMOHAIBHBIX YHCEIL.
[Ipumepsbl noka3aTensCcTB B anredpe. MppannoHaabHOCTD qncnav? . [Ipumenenue B
reoMeTpuu. Cpagnerue uppayuoHaibHulx yucei. Muoocecmeo deticmeumenbHulX Yucei.

ToxknecTBeHHbIE TPeo0pa3oBaHuA

YucsioBbie 1 OyKBeHHbIE BbIPAKCHUSA

BrelpaxxeHne ¢ nepemeHHOM. 3HaueHHWe BbIpakeHus. [loacTaHoBKa BBIpAKEHUN
BMECTO IIEPEMEHHBIX.

Ieanbie BoIpaxeHust

CrerneHb ¢ HaTypaJbHBIM ITOKa3aTesieM U e€ cBoicTBa. [Ipeobpa3oBaHus BeIpaKeHU,
COZIEPKAIIMX CTEIEHU C HATYPAJIbHBIM [T0KA3aTEIEM.



OnHowieH, MHOrowieH. JIeiCTBHUS ¢ OJHOYJIEHAMM M MHOTOWICHaMHU (CI0XKEHUE,
BBIYUTaHUE, YMHOXeHHE). DopMysIbl COKpaIEHHOIO0 YMHOXKEHHS: Pa3HOCTh KBaJIpaTOB,
KBaJpaT CYMMBbI U pa3HOCTH. Pa3noxeHne MHOrouieHa Ha MHOKUTENU: BBIHECEHHE O0ILEro
MHOXHTENISI 32 CKOOKHU, epyNnuposKa, npumeHeHue Gopmyn COKPaAujéHHO20 YMHONCEHUS.
Keaopammnwii mpéxunen, paznoscenue Kk6aopamno20 mpéxuieHa 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 aneedopauyecKux
opoobeti. Ilpusedenue ancebpauueckux Opobeti Kk obwemy 3uamenamento. [evcmeus c
aneeopaudeckumu OpooaAMU. CLOMdHCEHUe, 8blUUmanue, YMHOJCEeHUe, OelleHue, 8036e0eHIUe 8
cmenemb.

IIpeobpa3zosanue svipasiceHuil, cOOePHCAUUX 3HAK MOOYJIAL.

KBagpatHbie KopHH

Apudmernueckuii KBaipaTHbIN KopeHb. [IpeoOpazoBanue BbIpaXKeHHI, COAEpKaLIUX
KBaJpaTHbIE KOPHU: YMHOXKEHHUE, JIEJICHNE, BBIHECEHUE MHOXKUTENS U3-110]] 3HaKa KOpPHS,
BHeceHue MHOMCUMeNs N00 3HAK KOPHSL.

YpaBHeHUs] 1 HEPABEHCTBA

PaBencrBa

HucnoBoe paBeHCTBO. CBOMCTBA YMCIOBBIX PABEHCTB. PABEHCTBO ¢ IEPEMEHHOM.

YpaBHeHus

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

JIuHeiiHOe ypaBHEHHE U er0 KOPHHU

Peliennie nuHeHBIX ypaBHEHUM. Jlunelinoe ypasnenue ¢ napamempom. Konuuvecmeo
KOpHeU TUHeuno20 ypasuenus. Pewenue nuneunsix ypasnenuil ¢ napamempom.

KBagpaTtHoe ypaBHeHHe H er0 KOPHU

KBagpaTHele ypaBHeHus. Hemnonnble KBaapaTHble ypaBHEHHS. J(MCKpUMHUHAHT
KBaJpaTHOro ypaBHeHMs. PopMmysia KOpHEN KBaApaTHOrO ypaBHEHUs. Teopema Buema.
Teopema, oopammuas meopeme Buema. Pemienne KkBagpaTHbIX ypaBHEHUN: UCIIOIb30BAHNE
bopMynbl 11 HAXOXKIEHUS KOPHEW, epaguueckuti memoo peuienusi, pazlodxceHue Ha
MHOMCUmMeNU, noobop KOopHel ¢ ucnoav3osaruem meopemovl Buema. Konuuecmeo xopheii
K8AOPAMHO20 YPABHEHUs 8 3A8UCUMOCMU Om e20 OuckpumuxHauma. buxeadpamusie
ypaeneHus. YpasHnenus, c600umMble K TUHEeUHbIM U Keaopamuvim. Keaopammuvie ypasnenus c
napamempom.

/{po0HO-panuoHaIbHbIE YPABHEHUSA

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

Memoowvl pewenusi ypagHenuii: Memoovl PAGHOCUTbHLIX NPeobpa308anHull, 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 YPABHEHUsL C O8YMsl NepeMeHHbLMU.

IlonsaTHE cucTeMbl ypaBHEHUN. PelieHne cucTeMsl ypaBHEHH.

Metonpl pemieHus CHCTeM JIMHEHWHBIX YpPAaBHEHMM C JBYMS TE€pPEMEHHBIMHU:
epaghuueckuit Memoo, Memoo CNLOJ*CEeHUsL, METO]T TIOJICTAHOBKHU.

Cucmembl TUHEUHBIX YPAGHEHUU C NAPAMEMPOM.

HepaBencrBa

UucnoBble  HepaBeHcTBAa. (CBoMWCTBA  YHMCIOBBIX  HepaBeHCTB.  IIpoBepka
CIPaBEIJIMBOCTH HEPABEHCTB IPH 3aJJaHHBIX 3HAUCHUSX MTEPEMEHHBIX.

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

Pemenune nuHENHBIX HEPABEHCTB.

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

Pewenue yenvix u OpooHO-payuoHanbHbIX HEPABEHCNE MeMOOOM UHMEPBALO8.

CucremMbl HEPaBEeHCTB

CucTtemMbl HEpABEHCTB C OJIHOM NEPEMEHHOM. Perienne cucteM HEpaBeHCTB € OAHOM
NEePEeMEHHOMN: TUHEHUHBIX, Keaopamuwsix. 300pakeHne pelieHus: CUCTEMbl HEPaBEHCTB Ha
YUCJIOBOM NPSIMOM. 3aIUCh PEIIEHUS CUCTEMBI HEPABEHCTB.

DyHKUNHA

IHousitue pyHKuMHU

JlekapTOBBl KOOpPAMHATBI HAa IUIOCKOCTH. POpMHUpPOBAaHHE MNPEACTABICHUM O
METanpeIMETHOM MOHSATUU «KOOpAUHATEIY. CriocoObl 3a1aHust GyHKIIUNA: aHATUTUYECKUH,
rpaduueckuii, Tabmuusbld. I'paduk ¢ysxuuu. Ilpumepsl ¢(yHKUMHA, MONTy4aeMbIX B
MPOLIeCcCe MCCIIEOBAHUS PA3IMUHBIX PEaTbHBIX MPOIECCOB W PEIICHUs 3ajad. 3HaueHUe
¢byakuu B Touke. CBoiicTBa (hyHKIMI: 0OJIAcTh OMpeAeNeHUs, MHOKECTBO 3HAYCHHH,
HYJIH, TPOMEXKYTKH  3HAKOIOCTOSHCTBA,  YEMHOCMb/HEUEéMHOCMb,  TPOMEXKYTKHU
BO3pacTaHus U yObIBaHUsI, HAUOOJIbIlIEEe M HAUMEHbIIee 3HaueHus. McciaenoBanue GpyHKIUU
no e€ rpaduky.

IIpeocmasnenue 06 acumnmomax.

Henpepuvisnocmv pynxkyuu. Kycouno 3adanusie gyHkyuu.

JIuneiinast pyHKUUSA

CgoiictBa u rpaduk JIUHEHHOW (QYHKIUH. YTIOBOH KOIPPUIIMEHT TPSIMOIL.
Pacnionoxenue rpaduka JIUHEHHOM (QYHKIMU B 3aBUCUMOCTH OT €€ YIJIOBOTO
kodddunrenTa u cBOOOHOTO uneHa. Haxoodcoenue kod¢uyuenmos auHelnou GyHKyuu
N0 3A0AHHLIM YCAO0BUSIM: NPOXOJHCOeHUe NPAMOU Yepe3 08e MOUKU C 3A0AHHLIMU
KOOpOUHAmMamu, NpoxXoxcoeHue npsamou uepe3 OaHHYI0 MOYKY U NapaiieibHou OAHHOU
NPAMOU.

KBagparuunasa ¢pyHkuus

CaoticTtBa 1 rpaduk KBagpaTuuHou (pyukimu (mapabona). [locmpoenue epaguka
KkeaopamuyHot @ynkyuu no mouxkam. HaxoxzaeHue HyJaed KBagpaTUUHON (yHKIMH,
MHOJMCECMBA  3HAYEHUU,  NPOMEICYMKO8  3HAKONOCMOSHCMEBA,  NPOMEICYMKO8
MOHOMOHHOCTU.

OOpaTHasi IPONOPIHOHAIBHOCTH

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



I'pagpurku ¢pynxkyuii. Ilpeoobpaszosanue epagurxa pynkyuu y = f(x) ona nocmpoenus
epaguxoé pynxyuii 6uda y = af (kx+b)+c.

-, y:\/;ly:y;| y:|X|
X+b

IHociienoBaTeIbHOCTH M MPOIPECCHH

UucnoBass mnocneaoBaTeNbHOCTh. [IpUMeEpbl YHCIOBBIX MOCIEAOBATENBHOCTEM.
beckoHeuHble MoOcCieNOBATENbHOCTH. Apudmernueckass mnporpeccus MU €€ CBOWCTBA.
['eomerpuueckass nporpeccusi. Dopmynra obwjeco unena u cymmsbl N Nepevix UNeHO8
apugmemuyueckol u 2eomempuyeckou npoepeccui. Cxooawasacs eeomempuiecKkas
npoepeccusl.

Penienue TeKCTOBBIX 32124

3agaum Ha Bce apupMeTHYCCKHE 1eHCTBUA

Pemenune TekcToBBIX 3amad apudmMerndeckum crocodom. Mcmonp3oBanue Tabiwil,
CXEM, YEepTEkKEW, IPYTUX CPEACTB MPEACTABICHHS JAHHBIX MIPU PELICHUHU 3aJauH.

3anaumn Ha ABMKEeHUE, PAa00Ty M MOKYNKHU

AHanu3 BO3MOXHBIX CHUTyalluii B3aWMHOTO pAaCIHOJOXKEHHS OOBEKTOB TMPHU UX
JBUYKEHUH, COOTHOIICHUS 00BEMOB BBIMOJIHAEMBIX pabOT MPU COBMECTHOM pabore.

3agaum Ha 4acTH, 10JIM, IPOUEHTHI

Pemrenre 3a1au Ha HaX0K/IEHUE YACTH YKCIIA M YKCIIA 10 €ro yacTu. Pemienne 3amau
Ha MPOLEHTHI ¥ A0JH. [IpuMeHeHrne nponopuuii Mpy pelIeHnu 3a1ay.

Jlornueckmue 3agaun

Pemenue normyeckux 3anay. Peutenue jnocuyeckux 3a0aiy ¢ NOMOWwblo 2paghos,
maonuy.

OcHoOBHbIE  MeETOABbI  pelleHHs] TEeKCTOBBIX 3ajad:  apudmerndeckui,
anreOpandeckuii, nepedop BapuaHTOB. [lepguunvlie npedcmasienuss 0 Opyeux memooax

peuierust 3a0ay (ceomempudecKue u epaguieckue memoovl).
CraTucTHKa U TEeopHufa BepOHTHOCTeﬁ

CraTtucruka

Tabnuynoe u rpaduyeckoe MPENCTABICHHUE JaHHBIX, CTOJIOYAThIe M KPYroBbIE
JUarpammbl, rpaduKy, MPUMEHEHHE JuarpamMm U TpaduKoB 7S OMUCAHHS 3aBUCHMOCTEH
peanbHBIX BEIWYUH, W3BJICUCHHE HHPOpPMAIMM W3 TaOMUI, auarpaMMm U TpaguKoB.
OnucaTtenbHble  CTAaTUCTUYECKHME  TOKA3aTeIM  YHUCIOBBIX  HAOOpPOB:  cpenHee
apudmeTnueckoe, meouana, HauOONbIlIEe U HAUMEHbLIEe 3HaueHusl. Mepbl paccenBaHUs:
pasmax, oucnepcus u CmaHoapmuoe OmMKIOHeHUe.

CnyuaiiHasg U3MEHUYMBOCTh. MI3MEHYMBOCTH NpU U3MEpPEHUsIX. Pewarowue npasua.
3axonomepHocmu 6 USMEHYUBLIX BETUYUHAX .

Cayuaiinbie cOOBITHS

CnyuaiiHple ONBITBl (3KCHEPUMEHTHI), DJIEMEHTAapHbIE CIy4YalHbIE COOBITHA
(ucxonpl). BeposiTHOCTH 351eMeHTapHBIX COOBITHI. COOBITHS B CIIydallHBIX HKCIIEPUMEHTAaX
U OJaronpusATCTBYIOLIUE 3JIEMEHTAapHble COOBITUS. BepoATHOCTH CllydailHBIX COOBITHM.
OnbITBl € pPaBHOBO3MOXXHBIMU ~ 3JIEMEHTAapHBIMU  coObITUsIMU.  Kiaccuueckue
BEPOSITHOCTHBIE OMBITHI C UCIIOJIb30BAHUEM MOHET, KYOUKOB. [Ipeocmasnenue cobvimuii ¢
nomowvto ouazpamm Junepa. Ilpomugononodxcuvle cobvimus, 06veouHeHue u nepecedenue
coovimui. Ilpasuno cnoocenua eeposmuocmeti. Cnyyaiinwiii evibop. IlIpedcmasnenue
aKcnepumenma 6 eude oOepeea. Heszasucumvie cobvimus. YMmHOMCeHue eeposmHocmel
Hesagucumblix coovimuii. [locniedoeamenvrule nezasucumole ucnvimanus. llpencrasienue o
HE3aBUCUMBIX COOBITUSIX B )KH3HHU.

I'paguxu pynxyuti y=a+



Inemenmvt KOmMOUHaAMOPUKU

lIpasuno ymnoowcenus, nepecmanosku, ¢haxmopuan uucia. CouemaHus u yucio
couemanuu. Popmyna uucna covemanuu. Tpeyeonvuux Ilackana. Onvimul ¢ OonvUwUM
YUCTIOM PABHOBO3MOJICHBIX JNIEMEHMAPHbIX CcoObimuil. Buluucnenue eeposamuocmetl 6
ONbIMAx ¢ NpumMeHeHuem KOMOUHamopuwvix Gopmyn. HMcnvimanus bepuynnu. Ycnex u
Heyoaua. Beposmnocmu coovimuii 6 cepuu ucnsimanuii bepuynnu.

Cnyuaitnole genuuunl

3HaKoMcmeo co CAYHYAUHLIMU GeIUYUHAMU HA NPUMEPAX KOHEUHLIX OUCKPEMHbIX
caydaunvlx eenuuun. Pacnpeodenenue eeposmuocmeii. Mamemamuueckoe odcuoamue.
Cesoticmea mamemamuueckozo odxcuoanus. Ilonsmue o 3axone oonvuiux yucen. Mzmepenue
eepossimuocmetl. llpumenenue 3axKoHa OONbWIUX YUCENl 8 COYUONOSUU, CMPAXOBAHUU, 8
30pasooxpaneHuu, obecneyeHuu 6e30NacHOCMU HACEeleHUs 8 UPe38bIYAUHbIX CUMYAYUSIX.

MCTOpI/Iﬂ MAaTeMaTHuKHu

Bosnuxnosenue mamemamuxu kaxk Hayku, smansl e€ pazsumus. OcHo8Hble pazoevl
mamemamuxu. Beloarowuecs mamemamuxkuy u ux 6x1a0 8 pazsumue HayKu.

beckoneunocmv  mnoocecmea npocmeix uucen. Hucna u  OauHbl  OMPE3KO8.
Payuonanvuvie uucna. [lompebnocms 6 uppayuonanvhvix yucnax. Llllkona Iugazopa

3apooicoenue aneeopwl 6 Heopax apupmemuru. An-Xopesmu. Poocoenue bykeennou
cumeonuxu. I1.@epma, @. Buem, P. [lexapm. Hcmopus éonpoca o naxodcoeHuu ghopmyn
KOpHelU aneebpauyeckux ypaeneHui cmeneHeti, oonvuiux yemuipéx. H. Tapmanvs, [xc.
Kapoano, HX. Abens, 3.1 anya.

3aoaua Jleonapoo Ilusanckoeo (Dubonayuu) o kporukax, uwucia Pubonauuu. 3aoaua
0 waxmamuou oocke. CX00UMOCHb 2e0MempuiecKoll npocpeccuu.

Hcmoxu meopuu eepossmnocmeti: cmpaxogoe oeno, asapmusie uepul. 11. Depma,
b.Ilackans, A. bepuynnu, A.H.Koamozopos.

Mamemamuxa 6 passumuu Poccuu: Ilemp |, wxona mamemamuueckux u HagueayxKux
Hayk, pazeumue poccuiickoeo ¢Groma, A.H.Kpvinos. Kocmuueckas npocpamma u
M.B.Kenoviuu.

[ImanupyeMbl€ pe3yabTaTbl OCBOCHUS V‘-IC6HOFO opeamMeTa.




BopinmyckHuk HayuuTcs B 7-9 Kiaccax (1151 HCHOJIb30BAHUSA B MIOBCETHEBHOM KU3HM U
o0ecrneyeHHsI BO3MOKHOCTH yCIIEIIIHOTO MPOI0JIKeHUs1 00pa3oBaHus HA 0a30BOM

YPOBHE)
JIeMeHThI TEOPUH MHOXKECTB U MATEMATHYECKOM JIOTHKH

e OmnepupoBaTh Ha 0a30BOM ypOBHE! MOHATHAMHM: MHOXKECTBO, DIEMEHT
MHO>KECTBA, MOJIMHOKECTBO, MPUHAIJICKHOCTD;

® 3aJ]aBaTh MHOXXECTBA NEPECUUCITCHUEM UX DJIEMEHTOB;

® HaXOIuTh MepeceueHre, 00beTMHEHNE, TOMHOXKECTBO B MPOCTEUIITNX CUTYAIIHSIX;

e onepupoBaTh Ha 0A30BOM YPOBHE MOHSTUSAMMU: ONpEJEIEHUE, aKCuoMa, Teopema,
JI0Ka3aTeIIbCTBO;

® MNPUBOAWUTH TNPUMEPbI UM  KOHTPOPUMEPHI JJIi MOATBEPKHEHUS  CBOHUX
BBICKQ3bIBaHUM.
B noBcegHeBHOM KU3HU U TIPU U3YYEHHH PYTUX NMPeAMETOB:

®  HCIIOJB30BaTh IpaUUECKOE MPEACTABICHHUE MHOXKECTB JJIsl OITMCAHUS PeaTbHbBIX
MIPOIIECCOB U SIBJICHUH, TIPH PEIICHUH 3aJ1a4 IPYTUX YIEOHBIX TPEIMETOB.
Yucaa

e OmnepupoBarh Ha 0a30BOM YpOBHE IMOHSATUSIMHU: HATypaJIbHOE YHCIIO, IIEJIOE
YUCJI0, OOBIKHOBEHHAS JpOOb, JAECITUYHAs ApoOb, CMElNIaHHas JpoOb, palMOHAILHOE
YHCII0, apu(PMETHUECKUIl KBaIpaTHBIN KOPEHB;

® CHOJIb30BaTh CBOMCTBAa YMCEI M TNpaBWiIa JEUCTBUM NPU BBIIIOJIHCHUHU
BBIUHCJICHUI;

® CHOJIb30BaTh IIPU3HAKW JAeIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOIHEHUHU
BBIYUCJICHUH U PEIIEHUN HECIIOKHBIX 3a]1ay;

®  BBINOJHATH OKPYTJICHUE PAIIMOHAIBHBIX YHUCET B COOTBETCTBUU C IIPaBUIIAMU;

® OIICHMBATh 3HAYEHHUE KBAJPATHOI'O KOPHS U3 MOJOKUTEIBHOTO 1IEJIOT0 YUCIa;

® pacrno3HaBaTh paIMOHATIBHBIC U UPPALMOHAIBHBIC YUCIA;

® CpaBHMBATh YHUCJIA.
B noBceHeBHOI JKM3HU M IPH U3YYEHUM APYTUX NMPeAMeTOB:

® OIICHMBATh PE3YyJbTaThl BHIYMCICHUHN MPU PEUICHUH MPAKTUUECKUX 3a]1a4;

® BBINOJHATH CPABHEHUE YHCEI B pEAIbHBIX CUTYaAIIUX;

® COCTaBJIATh YHUCJIOBBIC BBHIPAXKEHUS MPU PEIICHUU MPAKTUYECKUX 3a7ad U 3a7a4y
U3 IPYTUX y4eOHBIX MPEAMETOB.
ToxnecTBeHHbIE IPe00PaA30BAHUA

e BrINoiaHATH HECIOXKHBIE TPe0oOpa30oBaHus JIJIsl BHIYUCICHUS 3HAUYCHUI YHUCTIOBBIX
BBIPOKECHUM, COJEp)KaIlUX CTEINEeHW C HaTypajbHBIM IIOKa3aTeleM, CTENEHU C IIEIbIM
OTPUIIATEIbHBIM MTOKA3aTEIIEM;

® BBINOJHATH HECJIOXKHBIC MPeoOpa3oBaHUs IEIbIX BBIPAKEHUN: PACKPHIBATH
CKOOKH, IIPUBOJIUTH MOIO0HBIC ClIaracMbIe;

® HCIIOIB30BaTh (POPMYJIbI COKPAIIEHHOTO YMHOXKEHHS (KBajpaT CyMMBI, KBajapaT
Pa3HOCTH, Pa3HOCTb KBAJPATOB) ISl YIPOLIEHHUSI BBIYUCICHUIM 3HAUEHU I BBIPAXKEHUH;

® BBHINOJHATH HECIOXKHBIE IPEeOoOpa3oBaHMs JIPOOHO-THHEHHBIX BBIPOKCHUH U
BBIPAKCHUHN C KBaJIPATHBIMU KOPHSIMH.
B noBceaHeBHOI JKM3HU M IPU U3YYEHUH APYTUX NPeAMETOB:

13}.‘[801: " Jajie€ — pacClio3HaBaTb KOHKPETHBIC TPUMEPDIL OGIHI/IX MIOHSTHUH I10 XapaKTECPHBIM MMPU3HAKAM, BBITIOJIHATH ﬂeﬁCTBHH B
COOTBETCTBUU C ONPCIACTICHUEM U HpOCTGﬁLHPIMPI CBOMCTBaAMH HOHﬂTHﬁ, KOHKPETHU3NPOBATH MIPpUMEpaMun O6H_II/Ie TIOHATUA.



® [IOHMMATh CMBICJI 3aMKUCH YKCIIA B CTAHAAPTHOM BUJIE;

e ornepupoBaTh Ha 0a30BOM YPOBHE MOHATUEM «CTaHAAPTHAS 3aIUCh YHCIIAY.
YpaBHeHHS U HEPABEHCTBA

e OmnepupoBaTh Ha 6a30BOM YPOBHE IMOHSATUSAMHU: PABEHCTBO, YHCIOBOE PABEHCTBO,
YpPaBHEHHE, KOPEHb YypaBHEHUs, PEIICHUE YPaBHEHUS, YHCIOBOE HEPABEHCTBO,
HEPABEHCTBO, PEUICHUE HEPABEHCTBA;

® [IPOBEPSATH CIPABENIUBOCTH YUCIOBBIX PABEHCTB U HEPABEHCTB;

® pellaTh JUHEWHbIE HEPABEHCTBA U HECIO0XKHBIE HEPABEHCTBA, CBOJAIIMECS K
JIMHEHHBIM;

® pelIaTh CUCTEMbl HECIIOKHBIX IMHEWHBIX YPABHEHUM, HEPABEHCTB;

® [IPOBEPSATH, ABJISAETCS JIU JAHHOE YKCIIO PEIICHUEM YpaBHEHUS (HEPABEHCTBA);

e pemaTh KBaJApaTHHIE YpaBHEHUA 10 (HOpMyJie KOpHEH KBapaTHOTO YPaBHEHUS,

e u300paxaTh pEIIeHUsI HEPABEHCTB U UX CUCTEM Ha YKMCJIOBOM MPSIMOI.

B noBcegHeBHOM KU3HU U NIPU U3YYEHHH IPYTUX NMPEAMETOB:

® COCTaBJISATh U PEIIATh JIMHEIHBIE YPABHEHUS MPU PEIICHUH 33/1a4, BOZHUKAIOIINX
B IPYT'MX Y4E€OHBIX MMpeaMETax.

DOyHKUUHA

e HaxoauTh 3HaueHue GyHKIUU 110 33JaHHOMY 3HAYCHUIO apTyMEHTa;

® HaXOJUTh 3HAUYCHUE ApPTyMEHTa M0 3aJJAaHHOMY 3HAaYEHUI0 (YHKIIMU B HECTIOKHBIX
CUTYyaIUsX;

® ONpeeNATh MOJOKEHHE TOYKHU MO €€ KOOpJAMHATaM, KOOPAUHATHI TOUKHU MO €€
MTOJIOYKEHHIO HA KOOPAUHATHOM IIIOCKOCTH;

e 10 rpaduKy HaxoIWUTh OOJACTH OINpPEACIICHHUS, MHOXXECTBO 3HAUYECHHM, HYJIU
GyHKIIUY, TPOMEKYTKH 3HAKOIOCTOSIHCTBA, MPOMEXKYTKH BO3pACTaHHsl U yOBIBaHWUSA,
HauOoJbIlIee M HAUMEHbIIIEE 3HaUYCHUSI (PYHKIIHH;

® CTPOUTH I'pauK JIMHEHHON QYHKLINH;

® TIPOBEPATH, SIBISIETCS JIM JAaHHBIA Trpaduk rpadukoM 3agaHHOW (GYHKIIUU
(JTMHEHOM, KBaApaTUUYHON, 0OpaTHON MPONOPLIIMOHAILHOCTH);

® ONpenenaTh NPUOMKEHHBIE 3HAUCHUSI KOOPJIMHAT TOUKH MepeceueHus IpauKkoB
byHKITNH];

e omepupoBaTh Ha 0a30BOM YpOBHE TMOHSATUSMHU: TOCIEIOBATEIHHOCTD,
apudmeTrdeckas mporpeccusi, reoMmeTpudeckasi Iporpeccus;

® pemiaTh 3aJa4yd HA MPOTPECCHUU, B KOTOPBIX OTBET MOXKET OBbITh MOJYy4YeH
HEMOCPECTBEHHBIM MO/ICUETOM 0€3 MpUMEHEHHs (OPMYII.

B noBceaHeBHOM KU3HU U NIPU U3YYEHHH IPYTUX NMPeAMETOB:

® JCIOJB30BaTh rpa)MKU PEATbHBIX IPOLIECCOB U 3aBUCUMOCTEN JIJISl OIIpEIeIeHUs
WX CBOWMCTB (HaWOOJNbIIME M HAWUMEHBIINE 3HAYCHUS, TPOMEXKYTKH BO3pACTAHUSI U
yOBIBaHUsI, 00JIACTH MOJOKUTEIBHBIX U OTPUIIATEIBHBIX 3HAYCHUH U T.11.);

® HCIOJB30BaTh CBOMCTBA JIMHEWHOW (YHKIMH U €€ TpaduK mpu pemieHuu 3a1aq
U3 IpYruX y4eOHBIX MPEIMETOB.

CraTtucTtuka v Teopusi BepOATHOCTE

e lmMerh mnpencTaBieHHE O CTATUCTUYECKUX XapaKTEPUCTUKAX, BEPOSTHOCTH
CIIy4aifHOr0 cOOBITHS, KOMOMHATOPHBIX 337a4aX;

e pemiath MNPOCTEHIIME KOMOMHATOPHBIE 3aJayd  METOJIOM TMPSIMOTO H
OpPTaHU30BaHHOTO TIepedopa;



MIPENICTABIIATH JIaHHBIE B BUJIE TaOIUII, AHarpamm, rpadukos;
YUTATh UH(OPMAIUIO, IPEICTABICHHYIO B BUIE TAOIUIIbI, AUArpaMMBbI, rpaduKa;
OHpelleJISITB OCHOBHBIC CTATUCTUYCCKUC XaPAKTCPHUCTUKH YUCIIOBBIX Ha60pOB;
OIICHUBATh BEPOSITHOCTH COOBITHS B MMPOCTEHUININX CITydasix;

® UMETh IPEJICTABICHNUE O POJIA 3aKOHA OOJBIIMX YUCENI B MACCOBBIX SIBJICHUSX.
B noBceHeBHOM KM3HU U NIPH U3y4YeHHUH APYTHX NMPeIMETOB:

® OIICHMBATh KOJIMYECTBO BO3MOXKHBIX BApUAHTOB METOJIOM Tiepedopa;

® UMETh TMPEACTABICHUE O POJU MPAKTHYECKH TOCTOBEPHBIX M MAaJOBEPOSTHBIX
COOBITHI;

® CpaBHHBaTL OCHOBHBIC CTATUCTUYCCKUE XaPAKTCPUCTUKH, ITIOJTYUCHHBIC B IIPOLIECCEC PEIICHUA

IIPUKJIAJHON 3a7a41, U3YYECHUS PEAIBHOIO SBJICHUS,

® OIICHUBATh BEPOSTHOCTh PEATbHBIX COOBITMIA U SIBJICHHUM B HECIOXKHBIX
CUTYaIUsX.
TexcroBblie 3a1aun

e Pemath HECJI0KHBIE CIOKETHBIE 33/1a4M Pa3HbIX TUIIOB Ha BCE apu(pMETHIECKUE
JICUCTBUS,

® CTPOUTH MOJIeNIb YCJIOBHUSl 3aj1aud (B BHJI€ TaOJMUIBI, CXEMbI, PUCYHKA WIH
YpaBHEHHS), B KOTOPOU JJaHbI 3HAYEHUA JBYX U3 TPEX B3aUMOCBA3AHHBIX BEJIMYUH, C LEIbIO
MOMCKA PEIICHUS 3a]1auu;

® OCYIIECTBIIATh CHOCOO TMOMCKA pEIIeHUs 3aJayd, B KOTOPOM pacCYXKICHUE
CTPOUTCS OT YCJIOBHSI K TPEOOBAHUIO WIIM OT TPEOOBAHUS K YCIIOBHIO;

® COCTaBJIATH IJIaH PELICHUA 3a/1a4K;

®  BBIJIC/ATH dTalbl PEIICHUS 3a1a4H;

® UHTEPIPETUPOBATh BBIYUCIUTENbHBIE PE3YJAbTaThl B 3ajlaue, HCCIEI0BAThH
MOJTYYEHHOE PEIlICHHE 3a/1a4H;

® 3HATh pa3jIUYMe CKOPOCTEW OOBEKTa B CTOSIYEH BOJIC, MPOTHUB TEUEHUS U TIO
TEUEHUIO PEKU;

® pelIaTh 33/1a4d Ha HAXO0XKAEHUE YaCTH YUCJa U YKCIIA 110 €ro YacTH;

e pemiaTh 3ajauyd pa3HbIX THUMOB (Ha paboTy, HAa TOKYNKH, Ha JIBUXXEHHUE),
CBSI3bIBAIOIINX TPU BEJIMUUHBI, BBIJICIATH 3T BEJIMUUHBI U OTHOIIICHUSI MKy HUMU;

® HaxOJWTh MPOLEHT OT YUCJIA, YUCIIO MO MPOLIEHTY OT HEro, HaXOUTh MPOLIEHTHOE
CHIDKEHHE WJTM MTPOLIEHTHOE MOBBIILICHUE BETMYUHBI,

® pelIaTh HECI0XKHBIC TOTHUECKUE 3a7a4l METOIOM PACCYKIECHUM.
B noBceqHeBHOM KM3HU M TP W3yYeHHUH APYTUX NMPeIMeTOB:

® BBIJIBUTaTh TUIIOTE3bI O BO3MOXHBIX MPEACIIbHBIX 3HAYEHUSAX UCKOMBIX B 3ajaue
BEJIMYUH (JeaTh TPUKUJIKY).



TemaTuueckoe NJIAHUPOBAHUE C YKA3aHMEM KOJMYECTBA YaCcOB, OTBOJIMMbIX Ha

OCBOEHUE KAXKIOU TEMEI .

Ne | Paznensl. Temsl. Pabouas mporpamma
7 xknacc 8 KJacc 9 knacc
8 8 8
g S g
o 5 o
o ° o
8 5 8
s A s
1 | JluneitHOoe ypaBHEHHE C 15
OJTHOW TIGPEMEHHOIA.
2 | llenple BBIpaKEHHUS. 52
3 | Oynknum. 12
4 | CucreMsbl TMHEHHBIX 19
YPaBHEHUH C ABYMsI
NEPEMEHHBIMH.
6 [ToBTOpEHME u 7
cUcTeMaTH3alus y4eOHOTro
MaTepuana.
7 | PatimonanbHbIe BBIpRXKESHUS 44
8 | KBagpaTHble KOpHH. 25
JlelicTBUTENbHBIC YHCTIA
9 | KBaapartHble ypaBHEHUS 26
11 | IToBTOpEeHue 10
U CUCTEeMAaTHU3aLUsI
y4eOHOro Marepuasa
12 | HepaBenctBa 21
13 | KBagpaTuunas QyHKIHS 38
14 | Yucnossie 21
NOCIIEJ0BATEILHOCTH
15 | KomOunaTopuka, 15
CTaTUCTHKA U TEOPHUs
BEPOSATHOCTEI.
16 | IToBTOpeHue 10
¥ CHCTEMAaTH3aLUI
y4eOHOro MaTepuaa
HWroro 105 105 105




TemaTHyeckoe IJIAHUPOBAHUE C YKA3aHUEM KOJINYECTBA YacoB,

OTBOAMMBLIX HA OCBOCHME Ka?ICI[Oﬁ TCMbI

7 kJjacc
No Cooepircanue yueonozo mamepuana Koauuecmeo uacoes
7
1. JluneiiHoe ypaBHEHHE C OJIHOM TTEPEMEHHOM 15
2. Llenbie BoIpasKeHHUS. 52
3. OyHKIUY. 12
4. CucTempl INHEMHBIX YPABHEHUH C ABYMS 19
epEMEHHBIMU.
S. [ToBTOpEHUE M cUCTEMaTU3AIMS Y4eOHOTO 7
MaTepuana.
105




Ipunoocenue.

KanenaapHo -temaTudeckoe IJIaHUPOBaHMe MO ajredpe s ydammxcs 7 KJjacca

(3 yaca B Hegemto, Bcero 105 yacoB)

2017/2018 yueOHbIii rojg

Tema ypoka Cooeporcanue Ilo nnany | ®@axkmuuecku | Ilpume
§~ 3 yanue
S S
SR

JIuHeiiHOe ypaBHEeHUE C OHOM
TnepeMeHHO
1 Beenenue B anreopy. MHo3kecTBO
palOHAIBHBIX YHCEL.
CpaBHenue
palMOHAIBHBIX YHCEIL.
2 JelicTBusA ¢ paliMOHaIbHBIMU 3apoosicoenue ancedpul 6
YHCIIAMHU. Heopax apugmemuxu.
An-Xopeszmu.
Ilpeocmasnenue
PayuUoOHRAIbHO2O Yucia
decamuunol Opodvio.
3 UmncnoBoe paBeHCTBO. CBoiicTBa YHUCIOBBIX
paBeHCTB. PaBeHCTBO C
MEPEMEHHOM.
4 JIuneliHoe ypaBHEHUE U €r0 KOPHHU. [lonsiTue ypaBHeHUs U
KOpHSI YpaBHECHHUSI.
5 Pemenne TMHENHBIX ypaBHEHUM.
6 Penienue TMHEHHBIX YpaBHEHHUI.
7 Pelienue TuHEHHBIX YpaBHEHHI. Jluneiinoe ypasnernue c
napamempom.
Konuuecmeo xopheu
JIUHEUIHO20 YPAGHEHUS.
8 Pemenne mMHENHBIX ypaBHEHUI. Pewenue nunetinvix
YpasHeHull ¢
napamempom.
9 Pemrenue 3ama4 ¢ moMomso
YPaBHEHHUH.
10 Pemenue 3aga4 ¢ nomMoupro Pemenue 3anau Ha
YpaBHEHUH. Hax0JICHUE 4acTu
4KClia ¥ Ynca 1o ero
YacCTH.
11 Pemenne 3aau ¢ noMoIIbIO Pewrenne 3anau Ha
ypaBHEHUH. HAXOXKJIEHUE YacTH
YyuCia v Yncia 1o ero
YaCTH.
12 Pewmenne 3aga4 ¢ momMompro Pewmenne 3anau Ha
YpaBHEHUM. MPOLICHTHI U JI0JIH.
13 Pemienue 3aga4 ¢ momMoIpro [Ipumenenue
YpaBHEHUH. MIPONOPUUI IPU
pelieHuu 3aay.




14

Peseps.

15 KonTpoabnast padora Ne 1 mo Teme:
" Jluneiitnoe ypasnenue ¢ 00HOI
nepemennon'

Leibie BoIpakeHUs

16 BeipaxxeHue ¢ nepeMeHHOM.

17 3HaueHue BolpaxkeHusd. [loacraHoBka
BBIPOKCHHUI BMECTO IMIEPEMECHHBIX.

18 CremneHb ¢ HaTypaJbHBIM MTOKa3aTEIeM
1 €€ CBOMCTBA.

19 CrerneHb ¢ HaTypaJbHBIM MTOKa3aTeIeM
1 €€ CBOMCTBRA.

20 CreneHb ¢ HaTypaJbHBIM IIOKa3aTeIEM
1 €€ CBOMCTBA.

21 [IpeoOpa3zoBaHus BEIpAKEHUH,
coJiepKaluX CTENCHH C HATYPATbHBIM
MOKAa3aTeNIEM.

22 [IpeoOpa3zoBaHus BhIpAKESHUH,
CoJIepKaIUX CTEIICHH C HATYPATbHBIM
IIOKa3aTelIeM.

23 [TpeoOpa3oBaHus BbIpaKEHUIA,
CoJIeprKaIUX CTENICHH C HATYPATbHBIM
MIOKa3aTelIeM.

24 OnHOYJIEHEL.

25 OHOYJIEHEL.

26 MHOTOYJIEHEI.

27 CroKkeHue U BEIYUTaHHUE
MHOTOYJICHOB.

28 CroxkeHne U BEIYUTaHHUE
MHOT'OYJICHOB.

29 CloKeHHe U BEIYMTAHUE
MHOTOYJICHOB.

30 KonTposbnast padora Ne 2 o Teme:
"Cmenenov ¢ HamypaibHbIM
nokazamesiem. OOHOUIEHbL.
Mmnozounenwt. Cnoycenue u
éblUUmMaHUEe MHO20UIeHOG8"

31 YMHOKEHHE OJHOYJICHA Ha
MHOT'OWIEH.

32 YMHOXKEHIE OJHOUYICHA Ha
MHOT'OYJIEH.

33 VYMHOKEHHE OJHOWIECHA Ha
MHOT'OYJICH.

34 VYMHOKEeHHE OAHOWICHA Ha
MHOT'OUWIEH.

35 YMHOKEHHE MHOTOUJIEHA Ha
MHOTOYJICH.

36 VYMHOKEeHHE MHOTOWIeHA Ha
MHOT'OYWIEH.

37 YMHOXEeHEe MHOTOWIEHA Ha
MHOTOYJIEH.

38 VYMHOKEHHE MHOTOWIEHA Ha

MHOTI'OYJICH.




39

PaznoxxeHne MHOTO4ICHOB Ha
MHOXUTCIIH.

Brinecenue o011ero
MHOKHUTEIA 3a CKOOKM.

40 PasiioxeHre MHOTOWIEHOB Ha Brigecenue o0mero
MHOKHUTEJTH. MHOYKHTEJISI 32 CKOOKH.
41 Pa3noxeHre MHOrO4ICHOB Ha Brinecenue o0miero
MHO>KUTEJH. MHOKHTEJS 32 CKOOKH.
42 PasnosxeHrne MHOTOUJIEHOB Ha MeTto TrpynnupoBKH.
MHOJKUTEJTH.
43 PaznoxeHre MHOTOYWJIEHOB Ha MeTo/ TpyIIHUPOBKH.
MHO>KUTEJH.
44 Pa3noxeHre MHOTOYICHOB Ha Meroa rpynnupoBKH.
MHOKUTEJH.
45 KonTpoabnast padora Ne 3 o Teme:
" Ymnoowcenue oonounena na
MHO20Y1eH. YMHOIMCEHUE
MHO204]IeHA HA MHOZ0YJIEH.
Paznosncenue MHO20UI€HO8 HA
MHOoMucumenu'"
46 DopMyITbl COKpAIIEHHOTO [IpousBenenne
YMHOKEHUS. Pa3HOCTH U CyMMBI
JIBYX BBIPAKCHUH.
47 DopMyIIbI COKpAIEHHOTO
YMHOKEHHUS.
48 DopMyIbl COKpaIIEHHOTO
YMHOEHUS.
49 DopmyJibl COKPAILIEHHOTO Pa3nocth kBagpaToB
YMHOKEHHUSI. JIBYX BBIPAXKCHHIA.
50 DopMyIBI COKPAIIEHHOTO
YMHOKEHHUS.
51 DopMyIbl COKPAIIEHHOTO
YMHOKCHUS.
52 DopMyITBl COKPAIIEHHOTO KajgpaTt cymmer u
YMHOKEHUS. Pa3HOCTH JIBYX
BBIPaKCHUM.
53 DopMyITBl COKpPAIEHHOTO
YMHOKEHUS.
54 DopmyJIbl COKPALLIEHHOTO
YMHOKEHHUS.
55 DopMyIbl COKpAIIEHHOTO
YMHOKEHUS.
56 DopMyITBI COKPAIIEHHOTO
YMHOKEHUSI.
57 DopMyIbl COKpaIIEHHOTO
YMHOKEHHUS.
58 KonTposbnasi pa6ora Ne 4 o teme:
"Dopmynvl cokpauiennozo
ymuoxcenun'"
59 Cymma u pasnocms Ky608 08yx
BbIPANCEHULL.
60 Cymma u pasnocms Ky608 08yx
8bIPANCEHUIL.
61 [IpumeHeHne pa3IUUHBIX CIIOCOO0B Brinecenue o01iero

PAa3JI0KECHHA MHOT'OYJICHA Ha
MHOXHUTCIIN.

MHOXKUTEIIS 33 CKOOKH,
2PYNNUposKa,




npumeHenue  gopmyn
COKPAUW€HHO20
VMHOACEHUS.

62 [TpuMeHeHne pa3nUYHBIX CIOCOO0B Brinecenue obmiero
pa3iokKeHHss MHOTOWICHA Ha MHOHTEJIS 32 CKOOKH,
MHO>KUTEJH. 2PYNnuposKa,

npumeHenue hopmyn
COKPAW€HHO20
VMHONCEHUS.

63 [TpumeneHre pa3TuIHBIX CIIOCOOOB Keaopammnuiii
pa3ioKeHUs] MHOTOYJICHA Ha MPEXYNEH, pa3N0diceHUe
MHO>KUTEJH. K8AOpamHo2o

mpéxynena Ha
MHOXMCUMETU.

64 [TpumeneHre pa3TuIHBIX CIIOCOOOB Keaopammnuiii
pa3ioKeHUs] MHOTOYJICHA Ha MPEXYNEH, pa3NodceHue
MHO>KUTEJH. K8aAOpamHo2o

mpéxynena Ha
MHOXMCUMEU.

65 IToBTOpEHME M cUCTEMAaTU3ALU
yueOHOro MarepHaa.

66 | Peseps.

67 KonTposbnasi padora Ne 5 o Teme:

"Cymma u paznocmo Ky6oe 08yx
svipaxncenuil. Ilpumenenue
PAa3MUUHBIX CROCOD06 PA3NONHCEHUS
MHO20471eHa Ha MHocumenu'"
DOyHKINH.
68 [NonsTie QyHKIHIH.
3HaueHue PYHKIUU B TOUKE.
69 CaoiicTBa (yHKITHH. Ob6nacts onpeaeneHus,
MHO’KE€CTBO 3HAYCHUM.
70 CBoiicTBa G yHKIIHH. OO6nacTh onpeeneHus,
MHOKECTBO 3HAYCHUM.
71 CriocoOsb1 3a1anust QYHKITUH. AaTuTHYECKUH,
rpadudYecKuid,
TaOJIMYHBIN.

72 I'paduk pyHkuuu.

73 I'paduk pyHkumn.

74 Jluneiinas Gynkmus, e€ rpadux u
CBOMCTBA.

75 YrioBoii ko3 HUIHEHT TPSIMOH. Pacnonoxenue

rpaduka JUHEHHON
dbyHKIIMH B
3aBUCHMOCTH OT €€
YTJIOBOTO
koa¢dureHTa u
CBOOOJHOIO YJIEHA.
76 YrnoBo# Ko3HPHUITUEHT TPSIMOA. Pacnonoxxenne
rpaduka JMHEHHON
byHKIMH B

3aBUCHUMOCTH OT €€




yTJII0BOTO
kod(purmenta u
CBOOOIHOTO WIEHA.

77 | Haxooicoenue koappuyuenmos Haxoorcoenue
JUHEUHOU PYHKYULU. Koaghhuyuenmos
JIUHEUHOU PYHKYUU NO
3A0AHHBIM YCIOBUIM:
npoxoxcoenue npsmou
yepes 08e MOUKU C
3a0aHHbLIMU
KoopouHamamt,
npoxoxHcoeHue nPAMoll
yepe3 OAHHYI0 MOYKY U
napanieibHo OaGHHOU
npAMOu
78 Peseps.
79 KonTposbnast pa6ora Ne 6 mo Teme:
" @yukuuu'
Cucrembl JTHHEHHBIX YPABHEHHUI €
JABYMSI lepeMeHHbIMH.
80 | YpaBHeHus ¢ IByMs IEpEeMEHHBIMH.
81 YpaBHEHHSI ¢ TBYMS IEPEMEHHBIMHU.
82 | JluneitHOe ypaBHEHHE C IBYMS
NIEPEMEHHBIMH U €r0 rpaduK.
83 JIuneiiHOE ypaBHEHME C ABYMs
MIEPEMECHHBIMH | ero rpaduk.
84 JIuneliHoe ypaBHEHHE C IBYMS Ipamas xax
MIEPEMEHHBIMH H ero rpaduk. epagpuueckas
unmepnpemayus
JIUHENIHO20 YPABHEHUSs C
08YMS1 nepeMeHHbIMU.
85 [lonsitue CUCTEMBl  ypaBHEHMII.
Pemenne cucreMsl ypaBHEHH.
86 MeTo/1bI peIICHUsT CUCTEM JTIMHEHHBIX
YPaBHEHHH C IBYMs IEPEMEHHBIMHU:
rpau4IecKui.
87 MeToibl peuieHrs CUCTEM JIMHEMHBIX
YPaBHEHHH C IBYMs IEPEMEHHBIMHU:
rpau4IecKui.
88 Pemenwne cucreM JIMHEWHBIX
ypaBHEHUH METOJIOM MO/ICTAHOBKHU.
89 Pemenne cucreM TMHEWHBIX
YpaBHEHHI METOJIOM ITOJCTaHOBKH.
90 Pemmenue cucreM TMHEHHBIX
YPaBHEHUI METOJOM CJIOKECHUSI.
91 Pemenue cucreM JTMHEWHBIX
YpaBHEHHI METOIOM CIIOKCHHS.
92 Cucmemvl TUHEUHbIX YPABHEHUU C
napamempom.
93 Pemenne 3agay ¢ MOMOIIBIO CHUCTEM | 3aJayd Ha JIBUIKECHHE,

JIMHEHHBIX YPABHEHUMN.

paboTy U MOKYIIKH.




94

Pewmrenne 3amay ¢ NMOMOIIBIO CHCTEM
JIMHENHBIX YPAaBHEHUM.

3aaun Ha JBUKCHHE,
paboTy ¥ OKYTIKH.

95 Pemenue 3amau ¢ momouipl0 cucteM | AHaJM3 — BO3MOXKHBIX
JIMHEWHBIX YpaBHCHUH. CUTyallUd  B3aUMHOTO
pacIonoKeHus
00BEKTOB  TpPU  HX
JIBUKCHHH,
COOTHOIIEHUSI 00BEMOB
BBIMIOTHSIEMBIX ~ padoT
npu COBMECTHOM
pabore.
96 Pemenne 3amady ¢ momouplo cucteM | AHaIu3 — BO3MOYKHBIX
JIMHENHBIX YPABHEHUM. CUTyallUii  B3aUMHOIO
pacnooKeHus
00BEKTOB  IpU  HX
JIBUKECHUU,
COOTHOILIEHUSI 00BEMOB
BBITIOJHSAEMBIX  padoT
pu COBMECTHOM
paborte.
97 [ToBTOpEeHuEe U cucTemMaTu3aIus
y4eOHOT0 MaTepuaa.
98 KonrtpoasHas padora Ne 7 mo Teme:
" Cucmemul TUHEUHBIX YPAGHEHUIL C
08ymsa nepemenuvimu'’’
IToBTOpEeHHe U cUCTeMATH3ALHA
Yy4eO0HOro MmaTepuaJa.
99 Pemenve TMHEHHBIX ypaBHEHH.
100 | ®opmysBl COKpAIIEHHOTO
YMHOKEHUS.
101 | Jluneiinas ¢pynkuus, e€ rpaduku
CBONCTBA.
102 | MeTob! pemeHrs CUCTEM JTUHEHHBIX
YpaBHEHUH C IBYMS TIEPEMEHHBIMH.
103 | UtoroBast KoHTpOJIbHAS paboOTAa.
104 | Peseps.
105 | 3amaum Ha Bce apudmeruyeckue | Bosnuxnoeenue
el CTBHS. MamemMamukyu Kak HayKu,
amanavl ee paseumust.
OcHogHule paszoenvl
mamemamuKu.

Buvioarowuecs
MAmMeMamuxy U ux 6Kado 6
passumue HayKu.







