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IlosicuuTenpHAas 3amMcKa

PaGouas mporpamma ydeOHOro mpenmera «Ajredpa» (0a3oBBIi YpOBEHb) Ha YpPOBHE
OCHOBHOTO 00111ero 00pa3oBaHUs SBISETCS COCTaBHOM YacThbl0 OCHOBHOW 00pa30BaTEbHOM
OporpaMMbl  OCHOBHOTO  obOmero  oOpa3oBaHuss ~ MyHUIIMNAIBHOIO  aBTOHOMHOIO
00111600pa30BaTEILHOTO YUpEKAeHUsS «| UMHA3UY.

PaGouass mporpamma ydeOHOTO Kypca «AnreOpa» (0a30BbIi ypoBeHB) pa3paboTaHa Ha
OCHOBe (efiepanbHOl pabodeit mporpaMmel.

Jnst obecrieueHuss OCBOCHHSI YYeHHKaMU 8—9-X KIIacCOB MpOrpaMMbl Y4eOHOTO Kypca
«BepoaTtHOoCcTh M cTaTUCTHKa» B Y4eOHBIH IutaH Jo0aBieH | dYac Ha H3y4eHHE Kypca
«BepoatHocTh M cTaTUCTHKa» B yueOHOM Kypce «AnreOpa» B 8 kimaccax. B 9 kmaccax kypc
«BepoaTHOCTB M CTaTHCTUKA» N3YYaeTCs B paMKaX BHEYPOUHOH NEATETbHOCTH.

Ha usydenue yuebHoro kypca «Anredpa» orsoaurcs 238 yacos: B 8 kiacce — 136 yacoB
(4 gaca B Henenmo), B 9 kiacce — 102 yaca (3 yaca B Heneno).

Pabouas nmporpamma no anreOpe (6a30Bblii ypoBeHb) obecnieunBaercs Y MK:
MaxkapsrueB FO.H., Mungiok H.I'., HemkoB K.W. u n1p. Anrebpa. 8 kiace - M.:
[Ipocsemenue, 2019.

MakapserueB FO.H., Munmgiok H.I'., Hemikos K.W. u ap. Anrebpa. 9 xmacc - M.: IIpocsemienue,
2019.

Coaepixanue Kypca ajaredpbl

8 kaacc
Yucaa
PanuonanbHble YHcIa
MHO0K€eCTBO pallMOHaJIbHbIX YKcen. J(eMCTBUS C pallMOHaIbHBIMUA YHCIIAMM.
HppanuoHajbHble YHCIA
ITonsaTHEe HppalMOHAIBLHOIO Yucia. PacriosHaBaHue nppalMoOHANBHBIX uncel. [Ipumepsl

JI0Ka3aTenbCTB B anredpe. MppanunoHaabHOCTh YKcaa V2. IIpuMeHeHnEe B reOMETPUH.
CpasHenue uppayuoHaibHblx yucell.

ToxnecTBeHHBbIE IPeo0pa3oBaHus

Ienblie BeIpaKkeHUs

Kesaopamnulii mpexunen, paznosiceHue K6a0pamHo20 mpexuiena Ha MHOMCUMENU.

JApoOHo-panmoHaibHbIe BbIPAKEHUS

Crenens ¢ mnenbiM okaszareneM. [IpeobpazoBanue 1poOHO-TMHEHHBIX BRIPAXKECHH: CIIOXKEHUE,

YMHOXKEHHE, JIeJICHuE. Aneebpauyueckas 0poow.

Lonycmumobie 3navenus nepemenHbIX 8 OPOOHO-PAYUOHANLHBIX BbIPANCEHUSX.
Coxpawenue anceopauveckux opobei. I[lpusedenue ancedpauueckux opobeti K
obwemy 3namenamento. Jlelicmsus ¢ aneedpaudeckumu OpooIMu. CloxiceHue,
gbluUmMaHue, YMHOJCeHue, oeleHue, 6036e0eHue 8 CmeneHbp.

KBaaparnbie kopHu



Apudmerndeckuii KBaJpaTHbIN KOpeHb. [IpeoOpa3oBaHue BIpaKEHUM, COACPIKAIITUX
KBAaAPATHLIC KOPHU: YMHOXKCHUC, NCIICHNUC, BBIHCCCHNUC MHOXKUTCIIA U3-T10/] 3HAKa KOPHA,
GHeceHue MHOJNCUMEsl N0O 3HAK KOPHAL.

YpaBHeHUs M HEPaABEHCTBA
YpaBHeHus

Obnacmov onpedenenus ypasHenus (001aCMb OONYCMUMbBIX 3HAYEHUU NePEeMEHHOL).
JIuHeiiHOe ypaBHEHHE U €r0 KOPHU

Jlunetinoe ypasnenue c napamempom. Peuienue TuHetiHbIX YPaBHEHUU C NAPAMEMPOM.
KBaapaTHoe ypaBHeHHE U €10 KOPHHU
KBanpaTHsie ypaBHeHus. HemoHbie KBapaTHBIE ypaBHEHUS. [JUCKPUMUHAHT KBaIPATHOTO
ypaBHeHHst. DopMyIia KOpHEH KBapaTHOro ypaBHeHUs.  Teopema Buema. Teopema, obpammuas
meopeme Buema.
Pemennie kBagpaTHBIX YpaBHEHHI: UCIIOIb30BaHKUE (DOPMYIIBI 171l HAXO0XK/IEHUSI KOPHEH,
epaghuueckuti Memoo peulenus, pa3ioxceHue Ha MHodcumenu, no0bop KopHel ¢
ucnonvzosanuem meopemsl Buema. Konuuecmeo kophetl K6aopamnozo ypagHeHus 8
3asucumocmu om e2o0 OuckpumurHanma. bukeadpammuvie ypasnenus. Ypaeunenus, ceooumvle K
JUHEUHBIM U K8AOPAMHBIM.
JpoOHo-paunoHabHbIE YPABHEHUS
Pemenue npocreiimux qpoOHO-TMHEHHBIX YpaBHEHUN. Peuwenue OpoOHO-payuoHanibHulx
VpaeHeHUIl.
Memoowi pewienus ypasHenuii: Memoovl pasHOCUTbHBIX NPeodPa308aHull, Memoo 3aMeHbl
nepemenHol, epapuueckuii Memoo.
HepaBencrBa
Yucnoseie HepaBeHCTBA. CBOKMCTBA YMCIOBBIX HEPABEHCTB. [IpoBepka cripaBeITMBOCTH
HEPABEHCTB MPH 33JaHHBIX 3HAYECHUSIX TE€PEMEHHBIX.
HepaBenctBo ¢ nepemenHoii. Ctporue u HecTporue HepaBeHCTBa. O0iacmy onpedenenus
HepaseHcmaa (001acmes OONYCMUMbIX 3HAYEHUT NEPEMEHHOLL).
Peuienne nuHENHBIX HEPABEHCTB.
Cucrembl HEpaBeHCTB
CucreMbl HEpABEHCTB C OJIHOW NepeMEHHOM. Pellienre cucreM HEpaBEHCTB ¢ OJHOM
MepEeMEHHOM: TMHEHHBIX. M300pakeHne perieHns: CACTEMbI HEPAaBEHCTB Ha YHCIIOBOM MPSIMOMA.
3anuch penieHus CUCTEMbl HEPABEHCTB.

DOyHKIUHA

IHonaTne pynkuuun

[Tpumeps! QyHKIMIA, TOTyYaEMBIX B TIPOIECCE UCCIIESIOBAHUS PA3IUYHBIX PEATBHBIX MPOIIECCOB
u pereHus 3aaa4d. CBoiCTBa PYHKIIHI: HYJIH, TPOMEXKYTKHA 3HAKOIIOCTOSTHCTBA,
YyemHoCcmb/HeyemHoCmb, TIPOMEKYTKU BO3pAacTaHUs U YObIBaHUS, HAauOOJIbIlIee U HAMMEHbIIIEe
3HaueHwus. MccnenoBanue GyHKIMM 1o ee rpaduky.

IIpeocmasnenue 06 acumnmomax.

KBagparuunas pyHkumst

CaoticTBa u rpaduk kBaapatuuHoi Gpynkuuu (mapadona). [locmpoenue epaguxa K6aOpamuiHou
@yHrxyuu no mouxam. Haxoxaenue Hynei KBaapaTuaHOW QYHKIIUU, MHONCECMBA 3HAYEHULL,
NPOMENCYMKOE 3HAKONOCMOAHCIEA, NPOMENCYMKOE MOHOMOHHOCTU.

OOpaTHasi NPONOPIHUOHATBHOCTH
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Pelnenue TeKCTOBBIX 33124

CgoiicTBa GyHKIIUH

3anauyu Ha Bce apudMeTHYECKHUE TeilCTBUS

Pemenune TekcToBBIX 3a7a4 apudmeTrndeckuM criocodom. Mcnonb3oBanue Tabiuil, cxem,
yepTexel, Jpyrux cpeacTB NPeCTaBICHUS JaHHBIX PU PELICHUH 3a/1a4H.

3anauyu HA ABUKeHHE, Pad0Ty M MOKYIKH

AHann3 BO3MOXKHBIX CUTYyallUii B3AaMMHOTO PACIIOIOKEHHSI OObEKTOB MIPH UX JIBIKEHUH,
COOTHOILIEHUS] 00bEMOB BBINOIHAEMBIX pabOT MPH COBMECTHON padoTe.

3agaum HA YaCTH, 1011, TPOLEHTHI

Pewenue 3ana4 Ha mpoLeHTHI U A0au. [IpuMeHenne nponopuuil Npy peleHuy 3a1ay.
Jlornueckmue 3agauu

Pemenue noruueckux 3anau. PeuwieHue noeuieckux 3a0ay ¢ nomowso epagos, madbauy.
OcHoOBHbBIE MeTO/Ibl PelIEHUsI TEKCTOBBIX 3a/1a4: apuPMETUUCCKUN, aITreOpanvdecKui,
nepebop BapuaHTOB.

CTaTHCTHKA M TeOpUsI BePOSITHOCTEI
Crarncruka

I'paduku, mpuMeHeHne JuarpaMM 1 rpauKoB JUIsl OIMCAHUS 3aBUCUMOCTEN peabHbIX
BEJIMYHH, U3BJICUCHHE HHPOpPMALUU U3 rpadukoB. Mepbl paccenBaHus: oucnepcus u
cmanoapmuoe OmKIOHeHue.
CiyyaliHasi "BMEHYUBOCTh. MI3MEeHUMBOCTh NIpH U3MEpEeHUsIX. Pewarowue npasuna.
3axonomepHOCMU 8 UBMEHUUBBIX BEIUHUHAX.

HcTopust MaTeMaTHKHU

beckoneunocmo mnoocecmea npocmuix uucen. Qucna u O1uHbl 0mpe3Koas.
Payuonanvuvie uucna. Illompedbrnocms 6 uppayuonanrvrulx yuciax. Lllxona

THughazopa.

3apoocoenue aneebpvl 6 Heopax apugpmemuxu. An-Xopezmu. Pooicoenue

oykeennou cumeonuxu. I1. @epma, @. Buem, P. [lexapm. Ucmopus éonpoca o
HAaxo24coeHuu opmyi KopHel aneedpauiecKux ypasHenuti cmeneHet, O0IbuuUx Yemolpex.
H. Tapmanws, /{orc. Kapoano, HX. Abenwv, 3. I'anya.

Hcmoku meopuu geposmuocmeti: cmpaxosoe oeno, azapmuvle uepol. I1. @epma, b.Ilackans, A.
bepnynnu, A.H.Koamozopos.

Ponw poccutickux yuenvix 6 pazsumuu mamemamuxu. J1.2unep.H. M. Jlobauesckuii,
11.J1.Hebviwes, C. Kosanesckas, A.H. Konimoeopos

Kypc «BeposITHOCTH ¥ CTATHCTHKA»

[IpencraBnenne naHHBIX B BUJE TAaOIUII, AUArpaMM, TpaduKoB.

MHOXECTBO, 3JIEMEHT MHOXECTBa, MOJAMHOXKECTBO. Onepaluu HajJ MHOXECTBAMU:
o0ObenMHEHHUE, TepecedyeHue, pgonoinHeHue. CBoiicTBa omepanuii  HaJl  MHOXKECTBAMHU:
MEePEMECTUTENHHOE, COYETATEIbHOE, paclpeAe/IuTeNIbHOe, BKIIOUeHUs. lcronbs3oBaHue
rpau9IecKoro MPeACTaBICHUS MHOXKECTB JIJII OMUCAHUS PEATBHBIX MPOIIECCOB U SIBIICHUN, TIPH
pelieHuu 3a1ay.



N3mepenne paccenBaHusl JaHHBIX. Jlucriepcuss M CTaHIapTHOE OTKJIOHEHUE YHUCIIOBBIX
HabopoB. [lnarpamma paccenBaHusl.

I'pad, Bepmmna, pedbpo. CreneHs BepmHbl. Yncno pédep u cyMMapHasi CTEIIeHb BEPILUH.
[IpencraBnenne o cBszHoctu rpada. llemn um nukisl. [Iytn B rpadax. O6xon rpada (3iaepos
nyTh). [IpeacraBienue 06 oprueHTHpPOBaHHOM Tpade. Pemenue 3anau ¢ momonibio rpados.

OneMeHTapHble COOBITHS ciy4yaiiHoro omeita. CiydaiiHele coObITHS. BepostHocTH
coObITHil. OMBITHI ¢ PaBHOBO3MOXKHBIMU 3JIEMEHTapHBIMU COOBITUAMU. Ciy4alHbId BBIOOD.
CBsi3b MEXIy MAaJOBEpPOSITHHIMU M MPAKTUUYECKH JOCTOBEPHBIMH COOBITUSIMH B MPHUPOJE,
00111eCTBE U HAayKeE.

JlepeBo. CBolicTBa 1epeBbEB: €AMHCTBEHHOCTH ITyTH, CYLIECTBOBAHUE BUCSYEH BEPILUHBI,
CBSI3b MEXKJy YHUCIOM BepIIMH U yuciaoM pédep. IlpaBuno ymHoxkeHus. Pemenue 3amau c
MOMOIIBIO TpadoB.

[IporuBononoxxkuple coObITHSA. [uarpamma DOitnepa. OObeauHEeHHE U TEepeceUcHUE
coObiTuii. HecoBmecTHble coObITHS. @DOpMyna CIOXEHUS BEPOSTHOCTEH. Y CIOBHas
BeposATHOCTH. [IpaBuino ymHoxxeHnus. HezaBucumsbie coObiTus. [IpencraBnenue skcrepuMeHTa B
BHJIE JepeBa. PelieHne 3a7a4 Ha HAXO0XKJACHUE BEPOSITHOCTEHW C MOMOIIBIO JepeBa CIIy4alHOTO
SKCIIEpUMEHTA, Auarpamm Jitnepa.

9 kjaacc

Yucaa

HNppaunoHajbHbie YUCIa

MHnooicecmso OeticmeumenbHbix duce.

ToxnecTBeHHbIE IPe00Pa30BaAHUS

JIpoGHo-panMoHa/IbHBIE BHIPAKEHUSI

Aneebpauueckasn opoobw. [leticmeus ¢ aneebpauveckumu OpooaMuU. CloNHCeHUe, blUumatue,
YMHOOICEHUe, OeleHue, 8036e0eHUe 8 CIEeNneHb.

IIpeobpazosarnue vlpadiceHuil, COOEPHCAUUX 3HAK MOOYVIIA.

YpaBHeHUs M HEpaABEHCTBA

KBaapaTtHoe ypaBHeHHE U €r0 KOPHH

KBagpaTtHeie ypaBHeHUs. PemieHue KBagpaTHBIX ypaBHEHUH: HCIOIb30BaHHE (OPMYIIBI
JUTE HAaXOXIIEHUSI KOpHEH. Bukeadpammuvie ypasHenus. YpasHeHus, c800umbvle K NUHEUHbIM U
keaopamuwvim. Keaopammuvie ypasnenus c napamempom.

JApodHo-pannoHajbHbIe YPABHEHUS

Hcnonv3o6anue ceoticmeé (yHKyuil npu peuieHuu ypaeHeHul.

Ipocmeriuue uppayuonanvuvie ypasuenus suoa  + f(X) =a, +/ f(X) =4/9(x)

Vpasnenus euda x"=a. Ypasnenus 6 yeavix uuciax.

CucreMbl ypaBHeHHH

Cucmembl TUHEUHBIX YPABHEHULL C NAPAMEMPOM.

HepaBencrBa

Ksaopamnoe mnepasencmeo u eco pewenus.  Pewenue keéadpamuvix Hepagencmes:
UCNONIb3068aAHUE CBOUCME U 2paduKka KeaopamudHou QYHKYuu, memoo UuHmepsanos. 3anuch
peuweHus: KeaopamHoz2o HepaeeHCmad.

Pewenue yenvix u 0podbHO -payuoHanIbHLIX HEPABEHCNE MemOOOM UHMEPBATIOS.

Cucrembl HEpaBeHCTB

Pemenue cucrem HEpaBEeHCTB € OJHOW TEPEMEHHOW: keadpamuuix. W300pakeHHe
pelIeHusl CUCTEMbI HEPABEHCTB HA YMCIIOBOM MPsMOiL. 3anuch pelieHusi CUCTEMbl HEPABEHCTB.

DOyHKIUHA

IHonaTne pynkuuun



CpoiicTBa (yHKIMI: HYTH, TPOMEXKYTKH 3HAKOIMOCTOSHCTBA, YEMHOCMb/HeuemHoCmby,
MPOMEXKYTKH BO3pacTaHus U yObIBaHMsI, HauOoJbIllee U HaUMEHbIIee 3HaueHus. VccnenoBanue
¢GyHKIMYU IO ee TpaduKy.

IIpeocmasnenue 06 acumnmomax. Henpepvienocmuv ynxyuu.

JIuneiinas pyHKuus

Haxoorcoenue  xosgpgpuyuenmos  numennou  yukyuu no  3A0AHHbIM  YCILOBUAM:
NPOX0JHCOeHUe NPAMOIL Yepe3 08e MOUKU ¢ 3A0AHHbIMU KOOPOUHAMAMU, NPOXOHCOeHUe NPAMOU
yepes OAHHYI0 MOYKY U NAPANNENbHOU OAHHOU NPSMOLL.

KBaapaTuunas GpyHkuus

Haxoxxnenue Hynel KBaapaTHYHOW (DYHKIMH, MHOMCECMBA 3HAYEHUU, NPOMENCYMKO8
3HAKONOCMOAHCMEBA, NPOMENUCYMKOE MOHOMOHHOCTU.

OoOpaTHast NPONOPUMOHAIBHOCTH

k
CaoiicTBa QyHKIIUU Y= x. Tumep6ora.
I'paduxku pyHKnmi.
Ilpeobpazosanue epaghuxa ¢ynkyuu y=f(x) ons nocmpoenus epaguxos yunkyuii euoa

y=af(kx+b). Ipaguxu ¢ynxyuii y=a+ L, y=|x|, y= Jx, y= Ix.
X+6

IlocnenoBaTe IbHOCTH U IPOTPECCHH

YucnoBasgs  mocineAaoBaTeslbHOCTh.  [IpuMeppl  4YMCIOBBIX  IOCIENOBATEIBHOCTEM.
BeckoHeuHble TMOCIIENOBATENFHOCTH. ApuU(pMETHYEeCKass TPOrpeccuss U € € CBOMCTBA.
['eometpuueckass mporpeccusi. @Popmyra obwe2o uYiena U CYMMbl NEpeblX  UlIeHO8
apugmemuueckoii u ceomempuieckoli npozpeccuu. Cxo0auascs 2eomempuyeckas nPoepeccus.

Pemmenune TekcTOBLIX 32124

3agaun Ha Bce apupMeTHYECKHE AeliCTBUS

Pemenue TexcToBBIX 3amau apudMeTHndeckuM crocodom. Mcmonap3oBanue TaOJIHI, CXEM,
YEPTEKEU, IPYTUX CPEJCTB MPEACTABICHUS JAHHBIX IIPU PEUICHUU 33]1a4H.

3anauyu HA AIBUKeHHE, Pad0Ty M MOKYIKH

AHann3 BO3MOXKHBIX CHTYaIlHii B3aMMHOTO PACIIONIOKECHHSI 00BEKTOB MPHU MX JBIKCHUH,
COOTHONIEHUSI 00bEMOB BBITTOTHSAEMBIX PA0OT IPU COBMECTHOM padoTe.

3agauu HA YACTH, T0JIH, MPOUEHTHI

Pemienue 3amad Ha poUEHTHI U 101U. [[puMeHeHre nponopuuil Ipu peieHuu 3aaad.

Jloruyeckue 3a1a4u

Pemenne normueckux 3amad. Pewenue nocuueckux 3adau ¢ nomowwlo 2pagos,
mabnuy.

OcHOBHbBbIE METO/IbI pellleHHsl TEKCTOBBIX 3a1au: apudMETUUECKHH, anreOpandecKui,
nepebop BapuaHTOB. [lepsuunvie npedcmasienus o Opyeux Memooax peuleHus 3a0ay
(ceomempuueckue u epaguyeckue Memoowl).

CTaTuCcTHKA ¥ TeOpHs BEPOSATHOCTE

Crarucruka

I'paduku, mpumeHenne auarpamMm U rpaduKoB IS OMUCAHUS 3aBUCHMOCTEH pealbHBIX
BEJIMYMH, W3BJIeueHue uHpopmanuu u3 TpadukoB.  Mepbl paccewBaHUs: OJucnepcus Uu
cmanoapmuoe OmKIOHeHUe.

CnyyaliHass W3MEHYMBOCTh. M3MEHUYMBOCTH TIpU U3MEpEHUsX. Pewarowue npasuna.
3axonomepHOCMU 8 USMEHUUBLIX BETUHUHAX.

Cayyaiinble cOOBITHS

CnyvaiiHple OMBITHI (SKCIEPUMEHTHI), AJIEMEHTApHbIC CIy4dalHble COOBITUS (MCXOIBI).
BepositHocTn  snemeHTapHBIX  COObITHH. COOBITHS B CIyY4alHBIX OKCHEPUMEHTaX U
OJIaroNpUATCTBYIONIUE AJIEMEHTAPHBIE COOBITHSA. BepOsSTHOCTH CITydaifHBIX cOOBITHI. OMBITHI C
PaBHOBO3MOKHBIMH 3JI€MEHTAPHBIMU COOBITUSIMH.

Kraccudeckrie BEpOSITHOCTHBIC OTIBITHI C UCTIOTB30BAHUEM MOHET, KyOHUKOB.
IIpeocmasnenue coovimuii ¢ nomowwto ouazpamm Jinepa. [Ipomusononosicuvie



cobvimusi, 06veouHenue u nepecevenue coovimuti. Ilpasuno ciodicenus

seposmuocmeti. Cnyuatinwlii 6bl00p. I[lpedcmasnenue sxcnepumenma 6 suoe oepesa.
Hezasucumvle cobvimus. YmHnooicenue eepossmuocmett He3a8UCUMBIX COOLIMULL.
Ilocnedosamenvhvie nezasucumvie ucnvimanus. IlpeacraBieHne 0 HE3aBUCUMBIX COOBITHUSAX B
KU3ZHHU.

Dnemenmol KOMOUHAMOPUKU

Ilpasuno ymnoowcenus, nepecmanosku, Gakmopuan uyucia. Couemanus U YUCIO
couemanuti. Qopmyna uucia couemanui. Tpeyeonvrux Ilackana. Onvimol ¢ OOILUWUM YUCTOM
PABHOBO3MOJCHLIX  DNIEMEHMAPHLIX  cobblmutl. Bvluucienue eeposmuocmetll 6 Onvlmax c
npumMeHeHueM KomMoOuHamopHvlx ¢gopmyn. Hcneimanua Bepuynnu. VYenex u  Heyoaua.
Beposmuocmu coovimuii 6 cepuu ucneimanui bepuynnu.

Cnyuaiinvle ge1uyunbl

3HakomMcmeo co  CAYYAUHLIMU  GEIUYUHAMU HA NPUMEPAX KOHEYHbIX
OUCKPEMHbIX CIYHaliHbIX genuyul. Pacnpedenenue eepossmnocmetl.

Mamemamuueckoe oorcuoanue. Ceoticmea mamemamuieckoeo oxcuoanus. I[lonsmue o
3axkone Gonvuux uucen. Mamepenue eeposimuocmetl. Ilpumenenue saxona 601bwUX ducen
coyuono2uU, CMpaxo8anuu, 6 30paeoOXpaHeHul, obecneyeHuu 0OE30NACHOCMU HACENeHUs 8
Upe3sbIYAIHbIX CUMYAYUSIX.

Hcmopusa mamemamuru

3aoaua o waxmamnou docke. Cxooumocmv ceomempuueckol npoepeccuu. Mcmoxu meopuu
seposimHocmell: cmpaxogoe oeno, azapmuvie uepwvl. 1. @epma, b. Ilackarw, A. Bepuyinu, A.H.
Konmoeopos.



IlnanupyemMblie pe3yabTaThl 0CBOCHUSA NMPOrPaMMbl Y4eOHOI0 Kypca «Ajaredpa» Ha
YPOBHE OCHOBHOI0 00111ero 00pa3oBaHusi

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Ppe3yJbTaThl OCBOSHHUS TIPOrpaMMbl y4eOHOTO Kypca «Anredpay»
XapaKTEepPU3YIOTCA:

1) naTpuoTn4yeckoe BOCIIUTAHUE:

NpOsIBIIEHUEM MHTEpeca K TMPOLUIOMY M HACTOSIIEMY pPOCCHUHCKONM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTMXKCHHMSIM POCCHMCKMX MATEeMaTUKOB M POCCUHCKOU
MaTEeMAaTHYECKOH IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTIKEHUHN B PYTUX HAyKaX W MPHUKIATHBIX
chepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBHIMIOJHEHHUIO OOSI3aHHOCTEH TpaKAaHWHA W pealu3allid ero Ipas,
NPEJCTABICHUEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBJICHHH, TPOIEAYP TPaKAaHCKOTO oOmiecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBHIO K
00CYXXJIEHUIO ITUYECKUX MpOoOJeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTHXKEHUMN
HayKH, OCO3HAHUEM BaXKHOCTU MOPATbHO-3TUYECKUX MPUHIUIIOB B JEATEILHOCTH YUYEHOTO;

3) Tpya0BO€E BOCIIUTAHHE:

YCTAaHOBKOM Ha aKTHUBHOE YYacTHE B PELICHUM MPAKTUYECKUX 337ad MaTeMaTU4YecKOil
HAIpPaBJIEHHOCTH, OCO3HAHMEM BaKHOCTH MaTEeMaTHUYECKOTO 0O0pa30BaHUs Ha MPOTSKEHUH BCel
JKU3HU JJIs YCIEITHON MPOECCHOHATBHON JAEITETbHOCTA M PA3BUTUEM HEOOXOIMMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUIYaTbHOW TPACKTOPUH OOpa3oBaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTENH;

4) acTeTHYECKOE BOCMIUTAHHE:

CIIOCOOHOCTBIO K HMOILMOHAIEHOMY M OJCTETHYECKOMY BOCHIPHUATHIO MaTeMaTHYECKUX
00BEKTOB, 33124, PEIICHHUA, PacCyKIEHUH, YMEHUIO BUJIETh MATEMAaTUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOIO NMO3HAHUSA:

OpHUEHTAIe B ACSITENbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAYyYHBIX MpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS 4YENOBEKa, MPHUPOABI W OOIIECTBA, MOHUMAaHUEM
MaTeMaTUYeCKOl HayKu Kak c(epbl 4eloBEYECKOH MAeATeIbHOCTH, ATAloOB €€ pa3BUTUS U
3HAYUMOCTH ISl Pa3BUTHUS LUBUJIN3AIIMH, OBJIAJICHUEM SI3bIKOM MaTEMAaTHKU U MaTeMaTH4YeCKON
KyJIbTYpOH Kak CpEICTBOM T[IO3HAHWUS MHUpPA, OBIAJCHHEM MPOCTEHIINMH HaBBIKAMHU
MCCJIEI0BATENbCKOM IEATENbHOCTH;

6) ¢usnueckoe BocnuTaHue, (OpMHpPOBaAHHE  KYJbTYPbl  310POBbA M
IMOLMOHAJIBHOI0 (JIArONOTyYusi:

FOTOBHOCTBIO MPUMEHATh MaTEMaTUYECKHE 3HAHMS B HMHTEPECaX CBOETO 3J0POBbBS,
BEJICHHS 3JJOPOBOTO 00pasa KU3HU (3I0pPOBOE MUTaHUE, COATAHCHUPOBAHHBINA PEKUM 3aHATUN U
OT/IbIXa, peryisapHas (Qu3ndeckas aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HaBBIKA peIICKCHH,
MpU3HAHHEM CBOETO IMpaBa Ha OIIMOKY U TAKOT'o K€ MpaBa JIPyroro 4eJIoBeKa;

7) 3K0JIOTMYeCKOe BOCTIUTAHHE:

OpHEHTAIle Ha MPUMEHEHUE MaTeMaTUYEeCKUX 3HAHWUU NJIs pElIeHUs 33a1a4 B 00JacTH
COXPAHHOCTH OKpY)Karollel Cpebl, MIAaHUPOBAaHUS TOCTYNKOB M OLIGHKHM HX BO3MOXKHBIX
MOCNEACTBUM ISl OKpY’Kalollell cpeibl, 0CO3HAHUEM TJI00alIbHOIO XapaKTepa SKOJOTHYECKHX
npo0JeM U MyTel ux pereHus;

8) amanTanus K N3MEHAIUMCS YCJI0OBHAM COUMATBHOM M MPUPOAHOH Cpe/bl:



TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBMSIX HEOIPEIEIEHHOCTH, MOBBIIICHAIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4€pe3 MPAKTUUECKYIO IEATEIBHOCTh, B TOM YHUCJIE YMEHHME YUUTBHCSA Yy APYIHX
Jroied, MpuoOpeTaTb B COBMECTHOM JEATETbHOCTH HOBBIC 3HAHUS, HAaBBIKM M KOMIETCHIIUHN W3
OIbITA IPYTHX;

HE00X0AUMOCTBIO B ()OPMUPOBAHUN HOBBIX 3HAHHM, B TOM 4Hcie (HOpMyIupoBaTh UIEH,
HOHATHS, THIOTE3bl 00 00BEKTaxX M SBICHHIX, B TOM YHCIIE paHee HEU3BECTHBIX, OCO3HABATH
NeGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CHUTYallMI0, BOCIHPUHUMATh CTPECCOBYIO
CUTYallU}0 KaK BbI30B, TPEOYIOIIMN KOHTPMEp, KOPPEKTHPOBATH NMPHUHUMAEMbIE DPELICHUS U
neicTBus, GOpMyYJIMPOBATh M OLICHUBATh PUCKHU U TIOCIEACTBHS, (POPMUPOBATD OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI
ITo3HaBaTenbHBIC YHHBeEPCAJIbHbIC YUeOHbIE NelCTBUS

Ba3oBrble JJornueckue aeiicTBUA:

® BBIABISTH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKU MATEMAaTUYECKUX OOBEKTOB,
MOHSTHUM, OTHOIIEHUH MEXIy MOHSTUSIMH, (HOPMYIHPOBATH OMpEIENICHUsS MOHITHUMH,
yCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKALMU, OCHOBAHUS AJI1 00O0OIIEHUS
Y CpaBHEHUS, KPUTEPUHU TIPOBOIUMOTO aHAIIN3A;

® BOCIPHUHHUMATh, (HOPMYIHPOBATh U MPEOOPA30BBIBATH CYXACHUS: YTBEPIUTEIbHBIC U
OTpUIATENIbHbIC, eAMHUYHBIC, YACTHBIC U 00IIUE, YCIOBHEIC,

® BBIABISATH MATEMATHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M POTUBOPEUMs B (haKTax,
TAHHBIX, HAOMIONCHHSIX W YTBEPKICHHSX, IpEAjaratb KPUTEPHH HJS BBISBICHHUS
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUHI;

e J[eNaTh BBIBOJIBI C HCIIOH30BAHUEM 3aKOHOB JIOTUKH, ACITYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUH IO aHAJIOTHH;

e pa30dupaTh JOKa3aTENbCTBA MAaTEMATHUYECKHX yTBEPXKACHUU (TpsSMBIE H  OT
MIPOTUBHOTO), IIPOBOJUTD CaMOCTOSITENILHO HECJIOKHbIE JI0Ka3aTenbCcTBa
MaTeMaTHYeCKUX (DAaKTOB, BHICTPAWBATh apTyMEHTAIMIO, TPUBOIUTH TMPUMEPHl U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS,

e BpIOMpaTh CMOCOO pemieHus y4eOHOW 3amaud (CpaBHHMBATh HECKOJIBKO BapHUaHTOB
pelieHus, BEIOUpaTh Hanboiee MOIXOISAIINA ¢ Y4ETOM CaMOCTOSITEIPHO BBIICTICHHBIX
KPUTEPHUEB).

Ba3oBrble ucciaenoBareJLCKHuE AelCTBUA.

® CNOJNB30BaTh  BOIMPOCHI KAk  HMCCIEAOBATEIbCKUA  MHCTPYMEHT  IO3HAHUS,
dbopMyIupoBaTh BOIIPOCHI, (buxcupyromue MIPOTHBOPEYHE, npobiemy,
CaMOCTOSITENIbHO YCTAaHABIMBATh KCKOMOE U JaHHOE, (OpMHUpPOBATH THIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIUIO, MHEHHE;

® TMPOBOJUTH IO CAMOCTOSITEIHHO COCTaBICHHOMY IUIAHY HECIOXHBIA JKCIEPHUMEHT,
HEOOJBIIOE HWCCIEOBAaHUE TI0 YCTAHOBJICHHIO OCOOEGHHOCTEH MaTEeMaTHYECKOTO
00BbeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTY COOOH;

® CaMOCTOATENbHO  (opMynaHpoBaTh 00OOIIEHHMS ©  BBIBOJABI IO  pe3yJbTaTaMm
MpOBEAEHHOTO HAOIOCHUS, UCCIEIOBAHUS, OLEHUBATh IOCTOBEPHOCTh MOJYYE€HHBIX
PE3yNIbTaTOB, BHIBOJOB U 0000IIECHUIA;

® [POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BHIABUTATD MPEATIONI0KECHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSIX.



Pabora ¢ undopmaunmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTh MH(OpPMALMU, JaHHBIX, HEOOXOAUMBIX
JUTSL pellieHUs 3a1a4u;

BbIOMpaTh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGPOPMAIUIO
Pa3TUYHBIX BUJIOB ¥ JOPM MPEACTABICHUS;

BbIOHpaTh (OpMy MpeCcTaBlIeHNs UHPOPMALIMK U WIUTIOCTPUPOBATDH pelIaeMble 3a7aun
CXeMaMH, IuarpaMMaMu, HHOU rpadukoi U MX KOMOMHAIIMSIMH;

OLICHUBATh HAJEKHOCTh MHGOPMAIIUU IO KPUTEPUSIM, NMPEATIOKEHHBIM YUUTENIEM WIH
c(hOpMYyIIMPOBAHHBIM CAMOCTOSITEITHLHO.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

BOCIIPHHUMATh U (POPMYIHPOBATH CYXKJIEHUS B COOTBETCTBUU C YCIOBUSMHU M LEISIMHU
oOmIeHusi, SICHO, TOYHO, I'PaMOTHO BBIPaKaTh CBOIO TOYKY 3pPEHUS B YCTHBIX H
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 0 X0y pEeIIeHUs 3a7aui, KOMMEHTHPOBATh
IIOJIYYCHHBIH pe3yibTarT;

B XO07I¢ 00CYXICHUS 3a7aBaTh BOIPOCHI IO CYIIECTBY 0OCYKIaeMOM TeMBbI, TPOOIEMBI,
pemaeMoi  3aJayM, BbICKAa3blBaTh WJEW, HAICJIEHHbIE Ha TOMCK pEIleHHs,
COIIOCTABJISITh CBOM CYXACHUS C CYXICHHSAMU JAPYTUX YYaCTHUKOB JIMAJIOTa,
0OHapy)XMBaTh Pa3INUME U CXOJCTBO MO3UIINKI, B KOPPEKTHOH Popme GpopMynnpoBaTh
pa3HoTrNacHsi, CBOM BO3PAKEHUS;

MPEJICTaBIISATh PE3yNbTaThl pEeUIeHHs 3a7aud, HIKCIEPUMEHTa, UCCIIEI0BAHUS, TPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUICHUS € Y4E€TOM 3a7ay IMpe3eHTAUud U
0COOEHHOCTEH ayTUTOPUH;

NOHUMAaTh M MCIIOJIb30BaTh NMPEUMYIIECTBA KOMAHJHOW W WHAWBUIYAIBHOH pabOTHI
IPY PELICHNH YYeOHBIX MaTeMaTHYEeCKUX 3a/1a4;

NPUHUMATD 11eJTb COBMECTHOH JESTEIbHOCTH, IJIAHUPOBATh OPraHU3aLUI0 COBMECTHON
paboTbl, pacmpenensiTh BHUIABI paboOT, JOrOBapuBaThCS, OOCYXKIaThb MpoIEecC H
pe3yabTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B TPYIMNOBBIX (opmax paboTel (0OcyxaeHHs, OOMEH MHEHUSIMH,
MO3TOBbI€ IITYPMbI M JPYTHE), BBHIIOJIHATH CBOI YacTh pabOThl U KOOPIMHUPOBATH
CBOM JIEHCTBUS C APYTUMHU YJIEHAMH KOMaHJIbl, OIICHUBATh Ka4eCTBO CBOETO BKJaJa B
00N TPOIYKT MO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YUACTHUKAMU B3aUMOJICHCTBHUS.

PerynsiTuBHbIe yHUBEpPCAJIbHBbIE YUeOHbIE [1€iiCTBUSA
Camoopranuszanms:

CaMOCTOSITENIBHO COCTAaBJIATh IUIAH, AJTOPUTM pEIICHHs 3ajadd (MO €ro 4acTb),
BBIOMPATh CIOCOO pEIICHHS ¢ YYETOM HUMEIOIMUXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATHh BAPUAHTHI PELICHUN C Y4ETOM
HOBOH MH(pOpMAITHH.

CaMOKOHTPOJIb, SMOLUMOHAIbHBIN HHTEJJICKT:

BJIQJIETh CIIOCOOaMM CaMOIPOBEPKU, CAMOKOHTPOJISI TIPOIIecca M pe3ysbTaTta pPerieHus
MaTeMaTH4YeCKOH 3a1a4du;

HpGI[BI/II[eTI: prI[HOCTI/I, KOTOpBIe MOFyT BOBHPIKHyTI: HpI/I peH_IeHI/II/I 3ada4u, BHOCUTD
KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB, HAHJEHHBIX ONIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATHh COOTBETCTBUE PE3yJIbTaTa JACSITCIBHOCTHA MOCTABICHHOM 1€ W YCIIOBUSIM,
O6’b$ICH$ITI> HpI/I‘II/IHBI JOCTMOKCHUA HJIIM HCAOCTHKCHHA LCJIHN, HaAXOJUTh OH_II/I6Ky,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.



MNPEJIMETHBIE PE3YJIBTATHBI

K xonmy oOyueHuss B 8 kuacce OOYYarOIIUIiCS TMOJYYUT CIEAYIOIIME NpPEIMETHBIC
pe3yNIbTaThI:

Yuciia 1 BBIYMCICHUSA

Hcnonp3oBarh HayalbHbIE MNPEICTABICHUS O MHOXECTBE JEHCTBUTENbHBIX YHUCEN MJIA
CpPaBHECHHSI, OKPYTJICHUS M BBIYHCICHUHN, M300pakaTh NEWCTBUTENBHBIC YMCIA TOYKAMH Ha
KOOPJAUHATHOU MPSIMOIA.

[TpumensTh TOHATHE apuU(METUYECKOTOo KBAJIpPaTHOTO KOPHS, HAaXOJIUTh KBaJpaTHBIE
KOPHH, UCTIOJNIB3YS MPU HEOOXOIUMOCTH KaIbKYJISATOP, BEITIOIHATEH MPeoOpa3oBaHuUs BRIPAKCHHUIA,
CoZIepaKaIIMX KBapaTHbIE KOPHU, UCIIOJIb3Ys CBOMCTBA KOPHEH.

Hcnonp3oBaTh 3amucu OOJIBIIUX M MalIbIX YHCEJ C MOMOUIbIO JAECATUYHBIX JIpo0eil u
creneHel yucna 10.

Auredpanyeckue BbIpasKeHHUs

[IpuMeHSTh TMOHSATHE CTEMEHW C LEJIbIM TO0Ka3aTeleM, BBIMOIHATH MPEoOpa30OBaAHUS
BBIPAXECHHI, COIEPIKALUX CTETIEHU C LIETIbIM [TOKa3aTeIeM.

BbINOTHATE TOXIECTBEHHBIE MPEoOpa3OBaHUs PALMOHAIBHBIX BBIPAKEHWH Ha OCHOBE
MPaBWJI ACHCTBHI HAJl MHOTOWICHAMH U allreOpandecKuMH IpOOsSMHU.

PackitanpiBath KBaApaTHBIN TPEXUIIEH HA MHOKHUTEINH.

[IpumensTh mpeoOpa3oBaHUsl BBIPAKEHUW S pEIIeHUs Ppa3IMYHbIX 3a]ad U3
MaTeMaTUKH, CMEXHBIX TPEIMETOB, U3 PEATbHOM MPAKTUKH.

YpaBHeHUsS M HEPaBEHCTBA

Pemiars nuHeliHble, KBaJIpaTHBIC YPaBHEHUS U pallMOHAIbHBIC YPaBHEHUS, CBOASIIMECS K
HUM, CUCTEMBI IBYX YPaBHEHUH C IBYMS IIEPEMEHHBIMH.

[IpoBOaMTH MpoCTEHIINE UCCIENOBAaHNS YPABHEHUN U CUCTEM YPaBHEHUI, B TOM YHUCIIE C
NPUMEHEHHEM TrpauuecKux IMpeAcTaBlIeHU (yCTaHABIMBAaTh, WMEET JIM YpaBHCHHUE WIIU
CUCTEMA YPaBHEHMH PEILIECHUs, €CIIU UMEET, TO CKOJIBKO, U ITPOYEE).

[TepexoauTh OT CIOBECHON (GOPMYIHPOBKH 3amauyr K €€ anreOpandeckod MOJENTH C
MOMOUIbIO COCTABJIGHUS YPaBHEHHsS WJIM CHCTEMbl ypaBHEHUHN, WHTEPIPETHUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4yl MIOJyYEHHBIN pe3ysbTar.

[IpuMeHsTH CBOMCTBA YUCIOBBIX HEPABEHCTB /JIsi CPABHEHUS, OLICHKHU, pelIaTh JIMHEHHbIE
HEPAaBEHCTBA C OJIHOM NEpPEeMEHHOM U HX CHUCTeMbl, JaBaTh IpadUUECKyl0 HIUIIOCTPAIUIO
MHO’KECTBa pelIeHNI HepaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUH

[Torumath W UCHONB30BaTh (DYHKIMOHAIBHBIE TIOHATHS ©  S3bIK  (TEPMUHBI,
CUMBOJINYECKHE OOO03HAYEHHUsI), ONPEAeNATh 3HAaYeHHEe (PYHKIMH MO 3HAYEHUIO apryMeHTa,
OTpeNIeNsATh CBOMCTBA (DYHKIMU 110 € rpaduKy.

Crpoutsb rpauku 3J1eMeHTApHbIX QYHKIUN BUA:

y=k/x, y=x2,y=x3,y = [x|, y = VX, ONIHCBIBATH CBOICTBA YHCIOBOI (YHKIHH 110 €&
rpaduxy.

BeposATHOCTH M CTATHCTUKA

M3Bnekath W mpeoOpa3oBbIBaTh HHQPOpPMAIUIO, TPEACTABICHHYIO B BHJIEC
Tabnwil, nuarpamm, rpaduKoB, MPECTABIATh JaHHBIC B BUJE TAOJHII, TUATPAMM,
rpadukos.

OnuchiBaTh J@HHBIE C TOMOIIBIO CTATUCTUYECKUX IMOKa3aTenel: CpeaHuX
3HAYEHUU U Mep pacceuBaHus (pa3max, TUCIEPCHs U CTaHIAPTHOE OTKJIOHECHHE).



Haxonuth 9acTOThl YMCIIOBBIX 3HAYEHUN W YACTOTHI COOBITHIA, B TOM YHCIIC
0 pe3ybTaTaM U3MEPECHUN U HAOIIOACHUIA.

HaxomuTh BEpOSATHOCTH CIy4ailHBIX COOBITUN B OMbBITax, 3Hasi BEPOSITHOCTH
AJIIEMEHTApHBIX COOBITHI, B TOM YHCIE€ B ONBITAX C PaBHOBO3MOXXHBIMU
AIIEMEHTAPHBIMU COOBITUSIMHU.

Hcnonp3oBaTh rpaduyecKkue MOJEIH: JEPEBO CIYYaHOTO AKCIIEPUMEHTA,
JIyarpaMMsbl Ditliepa, YuciaoBas npsmasi.

OnepupoBaTh MOHATUSMH: MHOXECTBO, IOAMHOMXECTBO,  BBINOJHATH
omepaluu HaJl MHOXECTBAMHU: OObEIUHEHHE, MepeceyeHue, JONOJIHEHUE,
MEPEYUCIIATDH 3JIEMEHTBI MHOYKECTB, IPUMEHSATH CBOMCTBA MHOKECTB.

Hcnonp3oBaTh Tpaduueckoe MPEACTABICHHE MHOMXECTB W CBS3EH MEXIy
HUMU JJIS1 ONMCAHUS NPOLIECCOB U SIBIICHUM, B TOM YMCJIE IPU PELICHUU 3a7a4 U3
JIPYTUX YYEOHBIX MPEIMETOB U KYPCOB.

K xonmy oOydeHus B 9 kJjacce OOy4arOUIMICS TOMYYUT CIEAYIOIIHUE MPEIMETHBIC
pe3yabTaThI:

Yucsa v BbIYUCTICHUSA

CpaBHUMBATH U yIOPSAIOUUBATH PALIMOHATIBHBIE U UPPALlMOHAIbHBIC YUCIIA.

BeimonusaTe apudMeTHUecKue NEHCTBUS C PAllMOHATBHBIMU YUCIIAMHU, COUYETasl YCTHBHIC H
MACbMEHHBIE TPUEMBI, BBITTOIHATH BBIUUCICHUS C UPPALMOHAIBHBIMU YUCIIAMH.

Haxonuth 3HaueHUs CTENEHEH C LIEJIBIMU MTOKA3aTeNIIMU U KOPHEW, BBIYMCIIATh 3HAUCHUS
YUCJIOBBIX BBIPAKEHUM.

OKpyriiaTh ACUCTBUTEIbHBIE YKCIIA, BBINOJIHATh MPUKUAKY pPE3yJibTaTa BBIUMUCICHUH,
OILICHKY YHCIIOBBIX BBIPAXKECHUM.

YpaBHeHUs1 1 HEPABEHCTBA

Pemiate nuHeliHbIE M KBaJpaTHbIE YpPAaBHEHUS, YPaBHEHHUS, CBOJISIIMECS K HUM,
npocTeiime ApoOHO-paIMOHATFHBIC YPABHEHUS.

PemaTe cucTemMbl JBYX JMHEHHBIX YPAaBHEHHU C JABYMs IEPEMEHHBIMU U CHCTEMBI JIBYX
YPaBHEHUM, B KOTOPBIX OJTHO YPABHEHHE HE ABIISIETCS JIMHEHHBIM.

Pemath TekcTOBBIE 3amauu  anreOpaldecKuM CIIOCOOOM C TIOMOIIBIO COCTaBJICHHS
YpaBHEHUS UM CUCTEMBI JIBYX YPABHEHHI C IByMs IEPEMEHHBIMU.

[IpoBOaMTH MpoCTEIINE UCCIENOBAaHNS YPABHEHUN U CUCTEM YPaBHEHU, B TOM YHUCIIE C
NpPUMEHEHHEM TrpapuuecKux IMpeacTaBieHU (ycTaHaBIMBaTh, HMEET JIM YpaBHEHHUE WU
CHUCTEMa YpaBHEHUH PEIICHHUs], €CIIU UMEET, TO CKOJIbKO, U ITpoUee).

Pemarr nuHeliHBIE HEpaBEHCTBA, KBAJApaTHBIC HEPABEHCTBA, H300paKkaTh pEIICHUE
HEPaBEHCTB HA YUCJIOBOW MPSMOM, 3aIMCHIBATH PEHIEHUE C TOMOLIBI0 CHMBOJIOB.

PemaTte cucTeMbl JIMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIKOYAKOIIUE
KBaJIpaTHOE HEPAaBEHCTBO, M300pakaTh PEUICHUE CUCTEMbl HEPABEHCTB HA YHCIIOBOW MPSIMOM,
3alUCHIBaTh PEIICHUE C TOMOIIbIO CHMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA MPU PELICHUH PA3IMYHBIX 3a4a4.

DOyHKIUHA

PacnioznaBath (hyHKIIMY H3ydeHHBIX BUIOB. [I0Ka3bIBaTh CXEMATHYECKH PACTIONOKEHUE HA

KOOPJAMHATHOM 11ockocTh rpadukoB GpyHkiui Buna: Y = kx, y =kx + b, y = k/x, y = ax2 + bx +



C,y =x3,y=1x,y = |X|, B 3aBucHMOCTH OT 3HauYeHMI KOIQHUIICHTOB, OMMUCHIBATE CBONCTBA

GyHKUINHA.

Crpouth M M300paxkaTh CXEMATUUYECKU TpapUKH KBaJIpPaTUUHBIX (YHKIUI, OMUCHIBATH
CBOMCTBA KBaJPATHYHBIX (PYHKITUN 110 UX rpaduKam.

Pacno3naBath  KkBajgpatuuHyro (QyHKIM0 10  ¢Gopmyie, NPUBOAUTH  MPUMEPHI
KBaJPaTUUHBIX QYHKUUH U3 peabHOMN KU3HU, PU3UKH, TEOMETPHH.

YucJi0BbIe MOCJIeJ0BATEIbHOCTH U MPOrPeccHu

Pacnio3HaBaTh apu(MeTHUECKYI0 U F€OMETPUYECKYI0 IIPOrPECCUU MPU pa3HBIX CIOco0ax
3aJJaHuUS.

BbIMONMHATE BBIYUCICHHUS C MCIOJIB30BaHHEM (OPMYNT N-ro 4jieHa apudMeTrudeckoil u
T€OMETPUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOUYKAMH HAa KOOPIMHATHON IIIOCKOCTH.

Pemate 3aaum, CBsI3aHHBIE C YMCIIOBBIMHU IOCJIEIOBATEIBHOCTSAMHU, B TOM YHUCIIE 3aJaud
U3 pPealbHOM KU3HU (C HCIIOIB30BAaHUEM KalIbKYISTOPa, HU(PPOBBIX TEXHOJIOTHIA).

TemaTnyeckoe mIaHUpPOBaHHUE, 8-9 KiIacChI
Adareopa (6a30Bblii ypOBEHB)

Ne | Pazgen 8 knace | 9 kiace

1. | Yncaa. 3 3
PanmonansHbIE Ymcia 1
HppanronanbHbie Ynciia 2 3

2. | ToxnecTBeHHbIE IPeo0pa3oBaHus 40 6
UYucnoBble 1 OyKBEHHBIE BBIPAKCHUS
Ilenbie BeIpaxeHus 1
JpoOHo-paninoHaIbHbIC BBIPAKEHUS 24 6
KBaaparHeie KopHH 15

3. | YpaBHeHUSs H HEPaBeHCTBa 38 29
PaBencrBa
YpaBHeHUs 1
JIuHeitHoe ypaBHEHUE U €r0 KOPHHU 1
KBaapaTtHoe ypaBHEHHE U €T0 KOPHU 10 5
JpoOHo-paninoHa bHbIE YpaBHEHHUS 9 S)
CucreMsl ypaBHEHUI 4
Hepasencrsa 11 6
CucTemMbl HEpaBEHCTB 6 9

4, | OyHKUHHA 7 26
[onsarue GpyHKIUN 3 1
Jlunetinas QpyHKIUSA 2
OO6parHast TpONOPLUUOHATHHOCTD 2
KBagparnunas QyHkius 1 4
I'padpuku pyskmmit 5
[TocnenoBarenbHOCTH U IPOTPECCUU 12

5. | PemeHue TeKCTOBBIX 32124 6 8




3anauu Ha Bce apupMeTUIecKre AeHCTBUS 2 2

3anauu Ha JABMKEHUE, pa0OTy U OKYIIKU 1 3

Pemenue 3a1au Ha HaX0KAEHUE YaCTU YUCIIA U 1
qicia 1Mo €ro YacTu

Pemienne 3ala4 Ha MPOLCHTEI, J0JIA

Jlornueckue 3amauu

OCHOBHBIE METOJIbI pEIICHUS 3a71a4

6. | CTaTHCTHKA M TeOpUs BePOSITHOCTEI

Wl W R R~

Crartuctuka

CrnyuaitHbie cCOOBITHS

DneMeHTbl KOMOMHATOPUKH

Ol BN

CiyyaliHble BEJTMYMHBI

Beenenue B Teoputo rpadoB

OnucarensHast cTaTucTuka. PaccenBanue
JAaHHBIX

MHoxecTBa

BeposiTHOCTB CitydaitHOTO COOBITHS

Beenenue B Teopuro rpados

oA~ b~ |

Crnyuaitabie COOBITHS

7. | McTopusi MaTeMaTHKH * *

8. | IloBTOpeHme u cucremMaTu3anus y4e0HOro 9 17

MaTepuaja
HUTOTIO: 102 102

* Paznen "McTopus MmareMaTuku'" BXOAUT B pasnuensl: «PanuoHansHbIe yuciay, «podHo-
pauroHaIbHbIe BhIpaXkeHUs», «pparnmonanbusie yncnay, «KBajgpaTHoe ypaBHEHHUE U €T0
KopHU», «CTtaTuctukay, «3amaud Ha Bce apudmMeTrnueckue naercTBusy, «CiydailHbIe
BEJIMYMHBY. Buloarowuecs mamemamuKku u ux 6x1ao 6 pasgumue Hayku. beckoneunocmuo
MHOXMCecmea npocmulx uucen. Payuonanvuvle uucna. 3apooswcoenue ancebpvl 6 Hedpax
apugmemuru.  An-Xopesmu.  Pooxcoenue Oykeennou  cumeonruxu. beckoneunocmo
MHOXMCecmea npocmulx uucen. Yucna u Onunel ompeskos. PayuonanvHvle uucna.
Payuonanvuvie uucna. Ilompebnocmv 6 uppayuonanvuwix uucaax. Llxona Ilugazopa.
Hcmopus eonpoca o naxoxcoenuu gpopmyn KopHell aneebpaudeckux ypasHeHuii cmenenetl,
oonvuux wemvipex. H. Tapmanses, [owc. Kapoano, H.X. Abens, D. I'anya. Hcmoxu meopuu
sepossmHocmeti. cmpaxogoe oeno, azapmusie uepvl. 11. Depma, b.Ilackans, A. bepnynnu,
A.H.Konmozcopos. I1. @®epma, @. Buem, P. /lexapm. Ponb poccutickux yueHvlx 6 pazeumuu
mamemamuxu: J1.Junep., H.H.Jlobauesckuii, I1.J1.Yeboviwes, C. Kosanescxas, A.H.
Konmoeopos. 3adaua Jleonapoo Iuzanckozo (Qubonayuu) o kponuxax, yucia Quoonauyu.
3aoaua o waxmamnoul oocke. Cxo00UMOCHb 2eoMeMPULECKOU NPOSPeCCUl.
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