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HOACHUTEJIBHAA 3AIINCKA

AnreOpa sBISETCS OJHUM U3 OTIOPHBIX KYPCOB OCHOBHOTO OOIIEro 0Opa3oBaHUs: OHA
o0ecrieunBaeT U3yuyeHHE IPYTruX TUCHUILUINH, KaK €CTECTBEHHO-HAyYHOT'0, TaK ¥ TYMaHUTAPHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl TIPOJIOJKEHUSI 00pa30BaHMs U B MOBCEIHEBHON JKU3HU.
PazButne y oOydarommxcsi HAy4YHBIX TIPEACTABICHUH O TPOUCXOKICHHH U CYIIHOCTH
anreOpandeckux abCTpakmuid, crnocode OTpakKeHUS MATEeMAaTHYEeCKOM HAayKOW SBJICHUH U
MPOIIECCOB B TNPUPOAEC M OOLIeCTBE, POJIM MATeMaTHYECKOTO MOJEIHPOBAHUS B HAYYHOM
MO3HAHWU M B TPAKTHKE CIIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHPOBO33PEHUS M KAYECTB
MBIIUICHUS,, HEOOXOUMBIX Ul aJalTallid B COBPEMEHHOM IudpoBoM odmiectBe. M3ydyenune
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHUS HA0II0aTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHHS, CHOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBHIBATH CBOH
JeWCTBUSL U BBIBOJBI, (POpMYIMpOBaTh yrBepkaeHus. OcBoeHne Kypca anreOpbl oOecriedynBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS] OOYYalONIMXCS: OHHM HCIOJB3YIOT JIEAYKTHBHBIE U
WHAYKTHBHBIE pacCyXAeHUs, 0000IIeHne W KOHKPETH3aIUIo, a0CTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mpeArnoyiaraeT 3HAYUTEIBHBIM OOBEM CaMOCTOATENHHON JCSTEIHHOCTH
oOyJaromuxcs, TMOTOMY CaMOCTOSITENIbHOE peIIeHWe 3ajad  SBJSIeTCS — peajm3armeit
JEeSATeTPHOCTHOTO TPHHIIATIA 00YIeHHUSI.

B crpykrype mnporpammel ydeOHOro Kypca «Airedpa» A OCHOBHOIO OOIIEro
00pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COJEpKATeIbHO-METOqHUecKre JMHUHN: «Yucma u
BEIUMCIICHUS», «AJNreOpandecKkue BBIPAKCHU», «YpPaBHEHHS W HEPaBEHCTBa», «DYyHKIUWY.
Kaxmas u3 3THX comepikaTelbHO-METOJMUECKUX JIMHUN pa3BUBACTCS HA MPOTSHKECHUH TPEX JIeT
M3yUYeHHsI Kypca, B3aMMOICHCTBYS C IPYTHMH €ro JIMHUSAMH. B Xozle n3ydeHus: yaeOHOTO Kypca
00y4aromuMcs TPUXOAUTCS JIOTUIECKH PACcCyXIaTh, UCTIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
s36IK. B CBSI3M ¢ 9THM B IporpaMMy yueOHOTO Kypca «Anredpay BKIIOYEHBI HEKOTOPBIE OCHOBBI
JIOTHKH, TPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3lieliaXx MaTeMaTH4ecKOro OoOpa3oBaHUS H
CTMOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIONIMMHCS OCHOB YHUBEPCAIBHOTO MAaTEeMaTHYECKOTO
s3b1ka. ConepKaTeTbHON M CTPYKTYPHOH OCOOCHHOCTHIO YUeOHOTO Kypca «Anredpay siBIseTcs
€r0 MHTETPUPOBAHHBIN XapaKTep.

Conepxkanne JmHUM «YWCHa W BBIYHCICHUS» CIY)KHT OCHOBOW ISl JajbHEHIIEro
W3yUYEHHs] MaTEeMaTUKU, CIIOCOOCTBYET PA3BUTHIO y OOYYAIONIUXCS JIOTUYECKOTO MBIIIJICHHUS,
(OpPMUPOBAHHIO YMEHHSI TOJIL30BAThCS AITOPUTMAMHU, & TAKXKE MPUOOPETCHHIO MPAKTUYCCKUX
HaBBIKOB, HEOOXOJWMBIX Ui MMOBCEIHEBHOW XHM3HH. Pa3BUTHE MOHATHS O YHCIE HAa YPOBHE
OCHOBHOTO 00IIero 00pa3oBaHUs CBSI3aHO C PANMOHAIBHBIMH U HPPALUOHATIBHBIMH YHCIIAMHU,
(dbopMuUpOBaHHEM MPEICTABICHUIA O JEHCTBUTEIILHOM YHUCIIE. 3aBEpIICHUE OCBOCHUS YMCIOBOM
JIMHUH OTHECEHO K CpeHEMY 001eMy 00pa30BaHUIo.

Conepkanue JIBYX anreOpanveckux JMHHA — «AJreOpanuecKkue BBIPAKCHUS» U
«YpaBHEHUSI W HEPABEHCTBa»  CIIOCOOCTBYeT  (OPMHPOBAHUIO Yy  OOyYarOIIMXCS
MaTeMaTU4eCKOTO armapara, HEOOXOJWMOIrO Uil PpEHICHUs 3aJad MaTeMaTHKH, CMEKHBIX
MPEIMETOB M MPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO 00I1Iero 00pa3oBaHHs
y4eOHBI  MaTepwajd TPYNIUPYETCs BOKPYr  pallMOHAIBHBIX  BBIpaXKEHUH.  AnreOpa
JEMOHCTPHUPYET 3HAUEHUE MATEeMAaTHUKH KaK SI3bIKa JJIsi MOCTPOCHUS MAaTEMaTHYECKUX MOJIENEeH,
OTIMICaHHUs TMPOLIECCOB U SIBJICHUH peanbHOro Mupa. B 3amaun oOyueHus: anredpe BXOIAT TaKkKe
JanbHEelIee pa3BUTHE AalTOPUTMHUYECKOTO MBIIUICHUS, HEOOXOAUMOT0, B YAaCTHOCTH, s
OCBOGHHSI Kypca HH(POPMATUKUA, M OBJAJEHUE HAaBBIKAMHU JCIYKTHUBHBIX PACCYXICHHI.
[IpeoOpazoBanre CUMBOJBHBIX (OPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpaXKEHHs, CIIOCOOHOCTEH K
MaTeMaTH4YeCKOMY TBOPYECTBY.

Cogepxanne  (QyHKIMOHAIBHO-TpaUYECKOW JIMHUM  HAIEICHO Ha  MOJIyuYeHUE
oOydaronuMucs 3HaHUN 0 QYHKIHUAX KaK BaKHEHIIeH MaTeMaTH4ecKo MOJETH sl OTICAHUS
U HCCIEJOBAHUS Pa3HOOOpa3HBIX NMPOILIECCOB M SBJICHUN B mpupojae u obmecTte. M3ydyeHnue
MaTepualia CHOCOOCTBYET pa3BUTHIO y OOYYAIOUIMXCS YMEHHsI MCIIOJIb30BaTh pa3IUyHbIe
BBIPA3UTENIbHBIE CPEICTBA SI3bIKA MATEMaTUKU — CIIOBECHBIC, CUMBOJIMYECKHE, TpaduuecKue,



BHOCHT BKJIaJ B ()OPMHPOBAHUE MIPEJCTABICHUIA O POJIM MaTEMATUKU B Pa3BUTHU LIMBUIM3ALIAN
U KyJBTYPHI.

CornacHo yueOHOMY TutaHy B 7-9 kiaccax wu3ydaercs Y4eOHBIM Kypc «Anredpa,
KOTOPBIH BKJIIOYAET CIIEAYIOIIME OCHOBHBIC Pa3lelibl cojepKaHus: «Yuciaa W BBIYHUCICHUS,
«AnredpanyecKue BHIPAKEHUS», «YPaBHEHUS U HEPABEHCTBAY, «DYHKIIUN.

Ha uzyuenune yueOHOTO Kypca «Anredpay» otBoautcs 340 yacoB: B 7 kinacce — 136 yvaca
(4 gaca B Henento), B 8 kimacce — 102 gaca (3 yaca B Henenio), B 9 kinacce — 102 yaca (3 vaca B
HEJIEIIO).

COJEPKAHUE YYEBHOI'O ITIPEJIMETA

7 KUIIACC

Yucna v BIYKCICHUS

JpoOu OOBIKHOBEHHBIE M JECSITUYHBIE, MEepexoi OT OJHOW (opMbl 3amucu Apoded K
apyroi. IloHsATHE palMOHAIIBHOTO YKCIIA, 3aIMCh, CPABHEHHE, YIOPAIOYMBAHUE PALMOHAIBHBIX
yrcen. ApudmMernyeckue AeHCTBUA C pallMOHAIbHBIMU YMciIaMu. PemieHue 3aqad U3 peanbHON
MPaKTUKHU HA YaCTH, HA ApOOH.

CreneHp ¢ HaTypaJbHBIM IOKa3aTeleM: ONpeaesieHue, IpeoOpa3oBaHue BbIpAKEHUN Ha
OCHOBE OTpefieNieHus], 3anich 0onbmux yucen. [IpoenTsl, 3amucy IpoIeHTOB B BUJIE APOOU U
npobu B BUJE MPOLEHTOB. Tpy OCHOBHBIE 331a4ll Ha MPOLIEHTHI, PEIlIeHUE 3a/1ad U3 peabHOM
MIPaKTUKH.

[IpuMeHeHne Npu3HAKOB AEIUMOCTH, Pa3JI0KEHNE HA MHOKUTENIN HATYPAJIbHbIX YUCEN.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHas MPONOPIHOHATBHOCTH.

Anrebpandeckue BbIpaKeHHs

[TepemenHbIe, YUCIOBOE 3HAUYCHHUE BBIPAKEHUS C NMEPEMEHHOU. J[omycTUMble 3HAYEHUS
nepeMeHHbIX. IIpencraBieHue 3aBHCHMOCTH  MEXIy BeIMYMHAMM B BHUAE (HOPMYIIBI.
Beruucnenus no gopmynam. IIpeobpazoBanne OyKBEHHBIX BbIPaXKEHHH, TOXKJIECTBEHHO PABHBIE
BBIPAXKEHHUs, IPaBUJIa MPeoOpa30BaHMsl CyMM M IPOM3BEAEHUI, MpaBUila PacKpbITUs CKOOOK U
MIPUBEICHUS MOJJOOHBIX ClIaraeMbIX.

CBOMCTBa CTENICHU C HATYPAIBHBIM ITOKA3aTEIIEM.

OpnowieHsl 1 MHOTOWIEHBI. CTeneHb MHOTOWICHA. Cll0KEHHE, BBIYUTAHUE, YMHOKEHUE
MHOTOWIEHOB. DOpPMyJIbl COKpAIIEHHOIO YMHOKEHUS: KBaApaT CyMMBl M KBaJpaT Pa3HOCTH.
dopmyna pa3HOCTH KBaApaToB. Pa3noxkeHne MHOTO4JIEHOB

Ha MHOKUTEJIH.

YpaBHEHMS U HEPABEHCTBA

VYpaBHeHHE, KOPEHb YpaBHEHHUs, NIpaBUila IpeoOpa3oBaHUs YpaBHEHUs, PABHOCHILHOCTh
YPaBHEHUM.

JIuneliHOE ypaBHEHHE C OJHOM IEPEMEHHOH, YUCIIO KOPHEW JIMHEHHOIO YpaBHEHHS,
pelleHHe JMHEWHBIX ypaBHEHMI. CocCTaBiI€HHME ypaBHEHUN IO YCIOBHUIO 3ajauu. PemieHue
TEKCTOBBIX 33]1a4 C IOMOLIbIO YPABHEHUM.

JIuHeliHOE ypaBHEHHUE C ByMs NEpEeMEHHbIMH U ero rpaduk. Cuctema AByX JMHEHHBIX
ypaBHEHUH ¢ JByMs NepeMeHHbIMH. PeleHue cucrteM ypaBHEHUH CHOCOOOM IOJICTAHOBKH.
IIpumeps! perieHns TEKCTOBBIX 3a7a4 C IIOMOILBIO CUCTEM YPABHEHHM.

OyHKIMU

Koopaunata Touku Ha npsmMoil. UMcloBble NPOMEXYTKH. PaccTosHue Mexay IByms
TOYKaMH KOOPAUHATHOU MPSMOM.

[IpsmoyronbHast cucrema koopauHat, ocu Ox u Oy. Abciucca U opuHaTa TOYKH Ha
KOoOpAMHATHOM TmuockocTH. [Ipumeps! rpadukoB, 3amaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBucuMocTei. [lonstue ¢ynkuun. I'padpuk Pyaknun. CpoiictBa  (QyHKIMIA.
Jluneitnas pynkuus, eé rpapuk. Oyukuun y = x%, y = X> I'paduueckoe peleHue JTUHEHHBIX
YPaBHEHUH U CUCTEM JIMHEVHBIX YPaBHEHUM.

BeposTHOCTB M cTaTUCTHKA



[IpencraBnenne naHHBIX B BHJE Tabiui, auarpamm, rpadukoB. 3amonHeHue TaOmwil,
YTEHUE U MOCTPOCHHUE JHarpaMM (CTOJIOMKOBBIX (CTOJIOUATHIX) M KPYTOBBIX). UTeHHe TpaguKoB
peanbHBIX TporeccoB. M3BiedeHne MHGOPMALKMU U3 JUarpaMM M TaOJUI], HCIOJIb30BAaHHE H
UHTEpIIpETALUs JaHHBIX.

OmnwucarenpHas CTATUCTHKA: cpeiHee apupMeTnIecKoe, Meinana, pa3mMax, HanOoJbIIee 1
HauMeHblIIee 3HaueHus1 Habopa YMCIIOBBIX NaHHBIX. [IpuMepsl ciydaiiHON H3MEHYUBOCTH.

CrydaiiHblii SKcTIepuMEHT (OIIBIT) U ciydaiiHoe coObITHe. BepostHocTh 1 yactoTa. Posb
MaJIOBEPOSITHBIX W MPAKTHYECKH JAOCTOBEPHBIX COOBITHI B MpHUpOJE U B oOmecTBe. MoHeTa u
UrpajgbHasi KOCTb B TEOPUU BEPOSTHOCTEH.

I'pad, Bepmmua, pedbpo. Cremenp BepmuHbBL Yucio pédbep um cymMMapHas CTEICHb
BepmH. [IpencraBnenue o cszHoctu rpada. Lenu u muknel. [Iyru B rpadax. O6xon rpada
(otiepoB myth). [lpencraBnenune o0 opueHTHpoBaHHOM rpade. Pemienune 3amad ¢ momoIibo

rpados.

8 KUIIACC

Yucna v BEIYUCICHUS

Ksanpartueiit kopens u3 uncia. [lonstre 06 uppannoHaibHOM uncie. JlecsaTiuanbie
MPUOJIMKEHHSI UppAIMOHANTBHBIX yncell. CBOMCTBa apu(METHUECKIX KBAPATHBIX KOPHEH B MX
MIPUMEHEHHE K MPe0Opa30BaHUIO YMCIIOBBIX BBIPAKEHUN U BEIYUCIICHHSIM. JeiCTBUTEIbHbBIC
YJucIa.

CreneHsb c 1enbIM MokasaTesneM 1 €€ cBoiicTBa. CTaHIapTHas 3alKUCh YUCTA.

Anrebpandeckue BbIpaKeHHs

KBagpatHelii TpEXwieH, pa3ioKeHHe KBaIpaTHOTO TPEXUIEHA HA MHOKHUTEIIH.

Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO anredpandeckoi mpodu. CioxeHue,
BBIYMTAHUE, YMHOKEHUE, JIeJIeHHEe anredpandeckux Apoodeid. PaninoHansHble BRIpAXKEHUS U UX
npeoOpazoBaHHUeE.

YpaBHEHUS U1 HEPABEHCTBA

KsagpatHoe ypaBHeHME, GopMylia KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema Buera.
Pemenne ypaBHeHUH, CBOASMIIMXCS K IMHEWHBIM U KBaipaTHRIM. [IpocTeiimme npoOHO-
paloHaIbHbIe ypaBHEHUSI.

I'padmyeckas uHTEpHpeTalys ypaBHEHUH C IBYMS IEPEMEHHBIMHU U CUCTEM JIMHEHHBIX
YpaBHEHUH ¢ ABYMS NEpeMEHHbIMU. [IpuMeps! perieHns cucTeM HeJIMHEHHBIX YpaBHEHUH ©
JBYMsI IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a1au alNreOpandeckium crocoooMm.

UucnoBble HEpaBEHCTBA U UX CBOIcTBa. HepaBEeHCTBO C OJTHOM MEPEMEHHOM .
PaBHOCHIIBHOCTH HEpaBeHCTB. JInHEHHbIe HEPABEHCTBA C OJTHOM MepeMeHHON. CHUCTeMbI
JTUHEIHBIX HEPABEHCTB C OJTHOW MEPEMEHHOM.

OyHKIMHU

[Tonstre Gpynkuuu. O61aCTh ONpeeaeH s U MHOKECTBO 3HaueHui (yHkuuu. CriocoObl
3aaHus QyHKIIHA.

I'paduk pynkuuu. Urenue cBoiictB ¢pynkiuu no e€ rpaduxy. [Ipumeps! rpadukon
(GYHKIHHA, OTpaXKaIOINX peaabHbIe MTPOIECCHI.

OYHKIIMH, OTIMCHIBAIOIIUE MPSIMYIO H 00paTHYIO MPOTIOPIHOHATBHBIE 3aBUCUMOCTH, X
rpadukn. Oyukimn y = x%, Y = X3, y = Vx, y=|x|. [paduueckoe peurenne ypaBHeH il i CHCTeM
YPaBHEHUM.

9 KJIACC

Yucna v BEIYUCICHUS

PanmonanbsHbIe ynca, uppaloHaIbHbIE YHMCIIa, KOHEYHBIE M OECKOHEUHBIE IECATHYHBIC
npoou. MHOKECTBO NEHCTBUTEIBHBIX YHCEN, IEHCTBUTENbHBIE YHCIa KaK OECKOHEYHbBIS
JecsITUYHBIe TpoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBUE MEXKIY MHOKECTBOM
JNEACTBUTEIBHBIX YUCET U KOOPAUHATHOM ITPSMOM.



CpaBHeHUE IEHCTBUTEIBHBIX YHCEll, apu(METHYECKUE AEUCTBUS C JEHCTBUTEILHBIMU
YHCIIaMU.

PazMepsl 00bEKTOB OKPYKAIOLIETO MHUPA, JUTUTEFHOCTD MPOLIECCOB B OKPYKAIOIIEM
MHUDE.

[TpubnmxEénHOE 3HaYCHNE BEIWYHHBI, TOYHOCTH MpuOmxenus. OKpyrieHue yuced.
IIpukuaka v OLleHKa pe3yabTaTOB BEIYUCICHU.

VYpaBHEHHUs U HEPABEHCTBA

JInneiinoe ypaBHeHue. PelieHne ypaBHEHUH, CBOAAIIUXCS K JIMHEHHBIM.

KBanparHoe ypaBHeHue. Penienue ypaBHeHU, CBOASIIUXCS K KBaJPATHBIM.
buksanpatHoe ypaBHeHue. [Ipumepsl peleHus ypaBHEHUM TPETbel U YETBEPTOM CTEIIEHEN
Pa3I0KEHUEM Ha MHOYKUTEIIH.

Pemrenne npoOHO-paliMOHANBHBIX YpaBHEHUH. PelieHne TeKCTOBBIX 3a/1a4
anreOpandeckuM METOJIOM.

VYpaBHeHUE ¢ IBYMs [IEPEMEHHBIMU U €ro rpaduk. Pemenue cucreM ABYX JTMHEHHBIX
YpaBHEHHUH ¢ ABYMS NIEpEMEHHbIMU. Pellienue cucreM AByX ypaBHEHUH, OJJTHO U3 KOTOPBIX
JUHEIHOoe, a Ipyroe — BTOpoi cTeneHu. I'paduueckast MHTEpIpeTalus CUCTEMbI YpaBHEHHH ¢
JBYMsI IEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 33729 aNTreOpandecKuM CIIOCOOOM.

YucnoBsle HEpaBEHCTBA U X CBOMCTBA.

Penrenne nuHENHBIX HEPABEHCTB C OJHOM ITepeMEHHOM. Pemenne cucteM TMHENHBIX
HEpaBEeHCTB ¢ OAHOM nepeMeHHON. KBanpaTHbie HepaBeHCcTBa. ['paduueckas nHTEprpeTaus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMH.

OyHKIMU

Ksanparnunas pynkmnus, e€ rpadux u croiicta. [lapadona, KoOopaAHMHATHI BEPITUHBI
mapaboJibl, 0Cb CHMMETPHUH TTapaboJIbL.

[paduku byrxmmit: y =kx, y=kx + b, y=k/x, y=x%, y=x, y = [x| 1 ux cBoiicrsa.

UucnoBele NOCIEA0BATENBHOCTH U IPOTPECCUN

[ToHsiTHE YNCTOBOM MOCIEAOBATEIBHOCTH. 3aJaHUE MOCIEI0OBATEILHOCTH PEKYPPEHTHOM
dhopmyroit 1 GopMyIIOi N-ro YiIeHa.

Apugmernueckas 1 reoMmeTpudeckas nporpeccuu. @opmyinsl n-ro 4jieHa
apu(pMeTHYECKONH U FeOMETPUYECKOM MPOrpeccHid, CyMMbI IIEPBBIX N YIECHOB.

N306paxeHue wieHOB apu(pMeTHIecKoil 1 TeoMeTpUYecKoi Iporpeccuii ToukaMu Ha
KOOPAMHATHOU MJIOCKOCTH. JIMHENWHBIN U 3KCIOHEHIIMAIBbHBINA POCT. CI0KHBIE IPOLEHTHI.

IVNIAHUPYEMBIE PE3YJIbTATBI

JInyHOCTHBIE Pe3yaIbTAThI
JInyHOCTHBIE  pe3yJbTAThl OCBOCHUS ~ HpPOrpaMMbl  yd4eOHOro  Kypca  «Amredpay
XapaKTePU3YHOTCSL:

1) naTpuoTHYecKOe BOCIIHTAHHE:

OpPOSIBJICHHMEM HHTEpeca K MPOIUIOMY M HACTOSIIEMY pPOCCHICKOW MaTeMaTHKH,
[ICHHOCTHBIM OTHOIICHWEM K JOCTH)KEHHSIM POCCHICKMX MaTeMaTHKOB W POCCHICKOM
MaTeMaTH4eCKOH MIKOJIBI, K UCTIOJIb30BAHUIO 3THX JIOCTIKEHUH B IPYTUX HayKaxX U MPHKIAJTHBIX
cdepax;

2) rpa:KIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTHIO K BBITMIOJIHEHUIO OOS3aHHOCTEH TpaKJIaHMHA M pealu3alliyd ero mpas,
NPEACTaBICHHEM O MAaTEeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHHS PAa3IUYHBIX CTPYKTYD,
SIBJICHUH, TIPOLIEAYP T'PaXJaHCKOTO 0O0IIecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCY)XICHUIO ATHYECKUX TPOOJIEeM, CBS3aHHBIX C MPAaKTHUECKHM NPUMEHEHHUEM JOCTH)KEHHI
HaYKH, 0CO3HAaHUEM Ba)KHOCTH MOPAIIbHO-3THUECKHUX MTPUHIIUIIOB B ACATEILHOCTH YUEHOTO;

3) Tpy/1I0BO€ BOCIIMTAHHE:



YCTQaHOBKOW Ha aKTMBHOE YYacTHE B PEIICHUM IMPAKTHUYECKHX 3a7ady MaTeMaTHYeCKOU
HaNpaBJICHHOCTH, OCO3HAHMEM Ba)KHOCTH MAaTEMAaTUYECKOTO 0O0pa30BaHMUs HA MPOTSHKEHUH BCEH
KHU3HU U1 YCTIEUTHOW MPO(EeCCHOHANBHOM JAEATEIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHUH,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHWEM WHIMBHIYAIbHON TpaeKTOpUM OOpa3oBaHUi U
KU3HEHHBIX IJIAHOB C YUETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOe BOCIIUTAHUE:

CIOCOOHOCTBIO K 3MOIMOHAIFHOMY M 3CTETHUYECKOMY BOCIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PEIICHU, PACCYKICHUN, YMEHHIO BUJIETh MaTEMaTUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT O MO3HAHUS:

OpHUEHTAIe B JEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX HPEICTABICHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS 4YEIOBEKa, MPHPOJIBI W OOIIecTBa, TOHUMaHUEM
MaTeMaTHYeCKOW HayKu Kak c(epbl 4eloBEeUecKON MesTeNbHOCTH, ITAaloB €€ pa3BUTUS U
3HAYMMOCTH JUTSI PA3BUTHS [IMBUIIN3AINH, OBJIAJICHUEM SI36IKOM MAaTEMATUKH M MaTEMaTH4eCKOM
KyJIbTypOl Kak CpEICTBOM TIO3HAHUS MHUpPA, OBJIAJCHHEM MPOCTEHITNMH HaBBIKAMHU
HCCIIEIOBATENIbCKON AESITEIbHOCTH;

6) ¢pusnyeckoe BocnuTanue, GOpMUPOBaHHE KYJIbTYPbI 310POBbS H IMOIMOHAILHOTO
0/1aronosy4us:

TOTOBHOCTHIO TPUMEHSTh MAaTeMaTH4YeCKWe 3HAHWS B HWHTEpPECaX CBOETO 3I0POBBS,
BEJICHUS 3I0pPOBOr0 00pa3a >KHW3HU (3I0pOBOE MUTAaHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, peryiaspHas (usnueckas aKTUBHOCTh), COPMHUPOBAHHOCTHIO HaBbIKa pediexcuw,
MIPU3HAHUEM CBOETO ITpaBa Ha OIIMOKY U TAKOTO K€ MpaBa JIPyroro 4esloBeKa;

7) 3K0JI0THYeCKOe BOCITUTAHME:

OpHUEHTalel Ha NMPUMEHEHHE MaTeMaTHYeCKUX 3HAHUM Ui pelleHus 3aiad B o0aacTu
COXPAaHHOCTH OKpYXarollell cpefpl, IUIAHUPOBAaHMUS IOCTYNIKOB M OLEHKHM HX BO3MOKHBIX
MOCIIEICTBUI Ul OKpY’XKarollel Cpeibl, OCO3HAHHEM IJIOOAJIBHOIO XapakTepa SKOJIOIMYECKHX
po0JIeM 1 yTel UX PeIIeHNUs,

8) aganTauus K U3MEHSIIONIMMCSI YCJIOBHSIM COHHAIBLHOI W MPUPOIHOI Cpeabl:

TOTOBHOCTBIO K JICHICTBHMSM B YCIOBUSAX HEONPENEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAaKTUYECKYIO JEATEIbHOCTh, B TOM UUCIIE YMEHHE YUUTHCS Y JIPYTHX
mroziel, mpuoOperaTh B COBMECTHOM JESITEIbHOCTH HOBBIE 3HAHMS, HABBIKM U KOMIIETCHLIUU U3
OIbITA APYTUX;

HE00X0AUMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4Hcie (OPMYyIMpPOBATh UIEH,
MOHATHUSA, TUNOTE3bl 00 00BEKTaX M SABJICHHSX, B TOM UYUCIIE paHEe HEU3BECTHBIX, OCO3HABATh
neGuuuTHl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, INIAHUPOBATH CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABaThb CTPECCOBYIO CHUTYallMIO, BOCIHPUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BbI30B, TPeOyIOLIUIl KOHTpMEp, KOPPEKTHPOBATh NMPUHUMAEMble PEIICHUS U
neucTBus, OPMYIUPOBATh U OLIEHUBATh PUCKH U NOCIEICTBHSL, (POPMUPOBATH OIIBIT.

MeTtanpeaMeTHbIe pe3yabTaThl

e JIlosHaBaTe/ibHbIC YHHBEPCAJbHBIC YYeOHBIC ICHCTBHUA

ba3oBrble 1ornyeckue 1eHCTBHUA:

— BBIABIIATH M XapaKTE€PHU30BaTh CYLIECTBEHHBIE NPH3HAKHM MAaTEMaTHUYECKUX OOBEKTOB,
MOHATUHM, OTHOUIEHUH MEXJy MNOHITHUAMH, (OPMYIHUPOBATh ONIpEAETICHUsS TOHITUH,
yCTaHaBIIMBATh CYLIECTBEHHBIN NMPU3HAK KJIacCH(PUKALIUU, OCHOBAHUS JJs1 0000LIeHUs U
CPaBHEHUs, KPUTEPUU IIPOBOIUMOTO aHAIN3a;

— BOCIIPUHUMAaTh, (OPMYJIUPOBATH U IPEOOpPa3OBBIBATh CY)KJEHUS: YTBEPAUTENbHBIE U
OTpHILIaTENIbHbIE, €IMHUYHBIE, YACTHBIE U 00IIKe, YCIOBHBIE;

— BBIABIISATH MaTeMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H M MPOTUBOpEUUs B (aKTax,
JAHHBIX, HAOJIONEHUSAX M YTBEPXKAEHUSX, IpelylaraTb KPUTEPUU JUIS BBISABICHUA
3aKOHOMEPHOCTEH U IPOTUBOPEUUIL;




— JACJaTb BBIBOJbI C HCIIOJB30BAHUCM 3dKOHOB JIOTUKHU, ACAYKTHBHBIX W HMHAYKTHBHBIX

YMO3aKJIFOUeHHUM, YMO3aKIIFOUEHU 110 aHAJIOTHH;

— pa3bupaTh J0Ka3aTeIbCTBA MAaTEMAaTHUECKUX YTBEPKICHUHN (IIPSIMBIE U OT MPOTUBHOTO),

MIPOBOJIUTH CAaMOCTOSATEIBHO HECIIOKHBIE JI0OKA3aTeIbCTBA MaTeMaTH4eCKuX (hakTos,
BBICTPAaNWBaTh apryMEHTAlUI0, MPUBOJUTH NPUMEPbI U KOHTPIPHUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKICHMUS,

— BBIOMpaTh CHOCOO0 pemeHus ydeOHOM 3amauu (CpaBHMBATH HECKOJIBKO BapHaHTOB

peleHusi, BEIOUpAaTh HanOosee MOMXOAAIINA C Yy4ETOM CaMOCTOSTEIBHO BBIJCICHHBIX
KpUTEPUEB).

Bba3oBble nucciaenoBarebCKHe AeiiCTBHS.
— HCIIOJIB30BaTh BOITPOCHI KakK HCCIIeIOBATEIbCKUM HUHCTPYMCHT IIO3HAaHMH,

dhopmyaupOBaTh BOMPOCH], (PUKCHUPYIONINE MPOTUBOPEUUE, MPOOIEMY, CaMOCTOSTEILHO
yYCTaHABIWBATh MCKOMOE W JaHHOE, (OPMHUPOBATH THUIOTE3Y, apryMEHTHPOBATH CBOIO
TTO3UIINI0, MHEHUE;

— IpPOBOAUTH IO CaMOCTOSITEIbHO COCTABJIIEHHOMY IUIAHY HECJIOXHBIM OSKCIIEPUMEHT,

HEO0O0JIBIIIOE UCCIIEOBAHUE TI0 YCTAHOBIIEHUIO OCOOEHHOCTEN MAaTeMaTUueCKOro 0ObeKTa,
3aBUCUMOCTEN 00BEKTOB MEXK Ty CO00;

— CaMOCTOSATEIHHO (HOPMYITHPOBATH 0O0OIIEHHS 1 BBIBOBI TI0 pe3yiIbTaTaM MPOBEIEHHOTO

HaONIOZCHUS, WCCIICIOBAHMSI, OIICHMUBATh JOCTOBEPHOCTh TIOJYYEHHBIX pPE3YJIbTaTOB,
BBIBOJIOB M 0000IICHHIA,

— IPOTrHO3UPOBATH BO3ZMOXKXHOC PA3BUTHEC ITPOLECCA, a TAKKE BBEIABUTATE IIPEAINIOJIONKCHUS O

€T0 pa3BUTUHU B HOBBIX YCIIOBHAX.

Pa6ora ¢ undopmanmeii:
— BBISBJIATH HEJOCTATOYHOCTh M U30BITOYHOCTh MH(GOPMALIUH, JTaHHBIX, HEOOXOAUMBIX JJIS

PELICHHUA 3aa4u,

— BBIOMpaTh, AHAIM3UPOBATh, CUCTEMATH3UPOBATH M HUHTEPIPETUPOBATh HHGOPMAIUIO

Pa3IMYHbBIX BUJIOB U (POPM MpEACTaBICHUS;

— BbIOMpaTh QopMy mpeacTaBieHuss MHPOPMAIMK U WUTIOCTPUPOBATH PElIaeMble 3a1auu

cXeMaMu, AuarpaMMamu, HHOU rpadukoi U MX KOMOUHALIUSAMU;

— OILICHMBATh HaAEXKHOCTH HH(bOpMaHHH II0 KPpUTEpHUAM, MPCATIOKECHHBIM YUUTCIIEM WA

c(hopMYIUPOBAHHBIM CAMOCTOSATEIIBHO.
KoMMYyHMKATHBHLIE YHUBEPCAJLHBIC VUEeOHbIE JeHCTBUA:

— BOCIIpUHHUMATb H (bOpMYJ'II/IpOBaTB CYXXICHHA B COOTBETCTBHHU C YCIOBHUAMHU WU LEIAMU

O6H.[€HI/IH, SACHO, TOYHO, I'PaMOTHO BbBIpaXXaTb CBOIO TOYKY 3pC€HUA B YCTHBIX U
IMNCbMCHHBIX TCKCTAaX, AaBaTbhb IMOSACHCHUS IIO XOAY PCHICHUA 3ada4dv, KOMMCHTHPOBATH
l'IOJ'Iy‘IeHHHﬁ Ppe3YyJIbTaT,

— B X0J€ O6C}’)KI[€HI/I${ 3aaBaThb BOIIPOCHI IO CYHICCTBY O6C}’)KI[8.CMOI>1 TCMBI, HpO6HCMLI,

pelaeMoi 3ajauu, BbICKa3bIBaTh MW, HAlleJIEHHbIE HA MOWCK PEIICHHS], COMOCTaBIATh
CBOM CY)KJICHUS C CYXKACHUSIMH JIPYrUX Y4aCTHUKOB JHANIOTa, OOHAPYKUBATh pa3uuue U
CXOJACTBO TMO3UIMH, B KOppekTHOW (opme GopmynupoBaTh pa3HOINIACUS, CBOH
BO3PAKEHUS,

— MPEACTABJIATh PE3YJIbTAThl PCHICHUS 3aJladi, SKCICPUMCEHTA, HCCICIOBAaHUS, ITPOCKTA,

CaMOCTOSITEJIbHO BbIOMpPATh (OpMAT BBICTYIUIEHUS C Y4YETOM 3a7ad Mpe3eHTAluu U
0COOEHHOCTEH ayTUTOPHH;

— INOHUMATh U HUCIIO0JIB30BATh IMPEUMYHICCTBA KOMaHJIHOH U HHHHBHHyaHBHOﬁ pa6OTBI pu

peuIcHnn y‘{e6HLIX MAaTEMATHUYCCKUX 3a4a4,

— I[IPpUHHUMATh LECJIb COBMECTHOM ACATCIIbHOCTH, ITUIAHUPOBATH OPraHU3aAIlUIO COBMECTHOM

paboThI, pacipeaensT BUIbl paboT, TOTOBApPUBATHCS, OOCYKIATh MPOIECC U PE3YAbTAT
paboTel, 000011aTH MHEHHSI HECKOJIBKUX JTIO/ICH;

— Y4acTBOBaTh B IPYNIOBBLIX opmax paboThl (00CyKIeHUs, 0OMEH MHEHUSMH, MO3TOBBIE

IOTYPMBI U ,Z[pyFI/IC), BBITIOJIHATH CBOIO YaCTb pa6OTLI U KOOPAUHUPOBATH CBOU JIeiCcTBUSA



C IpYTMMU YJI€HaMU KOMaH/bl, OIICHUBATh KAU€CTBO CBOETO BKJIA/a B OOLIUI MPOIAYKT 11O
KpUTEpUsM, CHOPMYIMPOBAHHBIM YIACTHUKAMH B3aUMOJICHCTBHS.
e PeryiasiTuBHbIE YHUBEDPCATIbHbIE YUeOHbIE I€HCTBUS
Camoopranu3anus:

— CaMOCTOSITENIbHO COCTaBJIATh IUIAH, QJTOPUTM pEHICHUs 3aJadd (WM €ro 4YacTh),
BBIOMpATh CIOCOO pemeHus C y4ETOM MMEIOMIMXCS PECYpCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBATh M KOPPEKTHUPOBATH BAPUAHTHI PEHICHUU C Y4ETOM
HOBOH MH(pOpPMAITUH.

CaMOKOHTPOJIb, SMOLMOHAIbHbII HHTEJIEKT:

— BJIaJETh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJISI IpoIlecca W pe3yibTaTa PEeUIeHHS
MaTeMaTUYEeCKOM 3a1auHu;

— TPENBHIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH TPH PEIICHUH 3a]a4d, BHOCHUTH
KOPPEKTHBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIILCTB, HAMJICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

— OIIEHMBATh COOTBETCTBUE pPE3yJbTaTa JCATEIHHOCTH IMOCTABJICHHOW IENU U YCIOBUSM,
OOBSCHATH TIPUYUHBI JTOCTYDKECHUS WIIA HEJOCTIOKEHUS 1IeJIA, HAXOIUTh OIINOKY, 1aBaTh
OIIEHKY TPUOOPETEHHOMY OTIBITY.

IIpenmeTHbIE pe3yJibTATHI

K xoHmy oOyuyeHusi B 7 KJiacce o0y4armomMicsl MOJYYUT CJeAylllHe NpeaMeTHbIe
pe3yJbTaThl:

BeITIONIHATE, codeTas yCTHBIE W INMHUCHMEHHBIC TPHEMBI, apu(pMETHYCCKHE ICUCTBUS C
paIMoHaIbHBIMA YHCIIAMH.

HaxonuTh 3Ha4YeHHs] YHCIOBBIX BBIPOKEHUH, NMPHUMEHATH pPa3HOOOpa3HBIC CIIOCOOBI W
NpUEMBl BBIYMCICHUS 3HAYEHUN JPOOHBIX BBIPAKEHUH, COJEp)KalIMX OOBIKHOBEHHBIE U
JIECSITUIHBIC IPOOH.

[TepexomuTth OoT 0gHOW (OPMBI 3aMMMCH YUCEN K APYroi (mpeoOpa3oBBIBATH NECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATUIHYIO APOOB).

CpaBHUBaTh U YIOPSAIOUMBATH PALIMOHAIbHBIE YUCIA.

OKpyrisTh 4yncia.

BbInoNHATh NPUKHUIIKY U OLIGHKY pe3ysibTaTa BBIYMCICHUH, OICHKY 3HAYEHHM YHCIOBBIX
BbIpa)KeHUH. BBIMONHATH JEMCTBUS CO CTENEHAMU C HATYpaJIbHBIMU MOKA3aTEISIMHU.

[IpuMeHSTh NPU3HAKK JEIUMOCTH, Pa3okKeHNe HA MHOKUTEIHN HaTypallbHbIX YHCET.

PemaTth mnpakTUKO-OPHEHTHPOBAHHBIC 3a/1ayl, CBA3aHHbIE C OTHOIICHHEM BEJIHYHH,
MIPOMOPLIUOHAIBHOCTHIO BEJIMYMH, TPOLIEHTAMH, HHTEPIPETUPOBATH PE3YAbTAThl PEUICHUS 334a4
C y4€TOM OTrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpUBAaEMbIX OOBEKTOB.

AnredOpanyeckue BbIpasKeHUsI

Hcnonb3oBath anredbpandeckyro TEPMUHOJIOTHIO M CUMBOJIMKY, IPUMEHSATH €€ B Ipolecce
OCBOEHHS y4eOHOTO MaTepuana.

Haxonuth 3HaueHus OYKBEHHBIX BHIPAKEHUH MPU 3aJaHHBIX 3HAUEHUSAX MTEPEMEHHBIX.

BoinonHaTe npeoOpa3oBaHusl LEOT0 BRIPAKEHHS] B MHOTOYJICH MPUBEICHUEM MOJ00HBIX
ClIaraeéMbIX, PaCKPBITHEM CKOOOK.

BbInoNHAT, yMHOXEHHE OJHOWIEHA HAa MHOTOWIEH W MHOTO4YJeHa Ha MHOTOYJIEH,
MPUMEHTH POPMYIBI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcyIiecTBIATh pa3noKeHWE MHOTOUYJICHOB Ha MHOMKHUTEIH C IMOMOIINBI0O BBIHECEHHS 3a
CKOOKHM OOIIIero MHOXHTEIs, TPYNIUPOBKU CIaraeMbIX, MpUMEHEHHUs (HOpMYyN COKPAIEHHOTO
YMHOKEHHUSI.

[IpumensaTh mpeoOpa3oBaHUsS MHOTOUJICHOB IS pEUICHUS pa3jMuHBIX 3a7ad W3
MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3 PEAbHOM MPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTEMEHEHW ¢ HATypaJIbHBIMU MOKA3aTENSIMH JIJIsl TIpeoOpa3oBaHus
BBIPAXKCHUM.

YpaBHeHHUS U HEPABEHCTBA




Pemate ynMHENHBIE ypaBHEHUS C OJHOW IMEPEMEHHOM, NMPUMEHSS NpaBUja Mepexoja OT
HCXOJHOTO YypaBHEHUS K DPABHOCUIBHOMY eMy. IIpoBepsTh, SBISETCS JU YUCIO KOPHEM
YPaBHEHUS.

[TpumensTh rpaduyeckre METOAbI IPH PEIICHUH JINHEHHBIX YPABHEHUH U UX CUCTEM.

[TonGupats mpuUMepsI ap YKUCEN, SBISIOMINXCS PEIICHUEM JIMHEHHOTO YPaBHEHUS C JIBYMS
[IEPEMEHHbBIMHU.

Crpoutrh B KOOPAMHATHOM IUIOCKOCTH TIpaduK JIMHEWHOrO YpaBHEHUS C JABYMS
NepEeMEHHBIMH, TOJIB3YACh TPadUKOM, TPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHHSL.

Pemats cuctembl OBYX JIMHEWHBIX YpPaBHEHUH C JIByMsl NE€PEMEHHBIMH, B TOM YHCIE
rpaduuecKu.

CocraBiaTh M pelaTh JIMHEHHOE YpPaBHEHME WM CUCTEMY JMHEHHBIX ypaBHEHHI IO
YCIIOBUIO 3a/layd, UHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJjaud MOJIy4eHHBIN
pe3ynbTar.

LORIN700

N300paxkaTh Ha KOOpPAMHATHOW TPSIMOM TOYKH, COOTBETCTBYIOIIME 3a/laHHBIM
KOOpJAMHATaM, Jy4Hd, OTpPE3KH, WHTEpBalbl, 3alUChIBaTh YHCJIOBbIE TNPOMEXKYTKH Ha
anreOpanveckoMm si3bIKe.

OtmedaTh B KOOPAMHATHOM IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpJAMHATaM, CTPOUTH
rpaduku muHeRHbIX QyHKUUNA. CTpouTh rpaduk QyHKIUHN y = |X|.

OnuceiBaTh € MOMOULIBI0 (YHKIHMM M3BECTHBIE 3aBHCHUMOCTH MEXKIY BEIUYMHAMU:
CKOPOCTb, BpeMs, PacCTOSIHME, IIeHa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTEILHOCTb, BpEMS,
00BEM paboTHI.

Haxonuts 3HaueHre (yHKIMH 110 3HAYEHHIO €€ apryMeHTa.

[Tonumate rpadudeckuid criocod MpeACTaBICHUS W aHadu3a MH(POpPMAIUU, WU3BJICKATh U
HMHTEPIPETUPOBATH HHPOPMAIIHNIO U3 TpahUKOB pealbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

DJIeMEeHTBI CTATUCTHUKH

Uwurare uHbOpMaIMIO, NPEICTABICHHYIO B TaOnHIaX, Ha Juarpammax, MNpeICTaBIATh
JTaHHBIC B BHJIE TAOJUIl, CTPOUThH IUarpamMmbl (CTOJOMKOBBIE (CTONOYATBIE) M KPYTrOBBIE) TIO
MacCHBaM 3HAYEHUU.

OnuceiBaTh U MHTEPIPETUPOBATH PEAIbHBIE YHCIIOBBIE JAHHBIC, IPEICTABIICHHBIE B
Tabiuuax, Ha AuarpaMmmax, rpapukax.

Hcnonp3oBarh 111 ONMCaHUS JAHHBIX CTaTUCTHYECKHE XapaKTEPUCTUKHU: CpelHee
apudmernyeckoe, MeraHa, HanOoJbIlIee U HAaMMEHbIIee 3HAYeHUS, pa3Max.

HNwmers mpencrtaBieHue O Ciay4aiHOW H3MEHYMBOCTUM Ha MPUMEpPax IEH, (U3HUYECKUX
BEJIMYMH, AaHTPOIIOMETPUYECKUX JaHHBIX, WMETh NPEJICTABICEHHUE O CTAaTUCTUYECKOMN
YCTOMYUBOCTH.

K xoHny oOydenusi B 8 kiacce 00y4armmiics NOJYYHUT CJeAylouye npeaMeTHbIe
pe3yJabTaThbl:

Yucia ¥ BBIYUCTICHUSA

Hcnonp3oBarh HayaibHbIE MPEACTABICHHUS O MHOYKECTBE JCHCTBUTEIBHBIX YMCEN IS
CpPaBHEHHMSI, OKPYTJCHHS M BBIYMCICHUH, WM300paxkaTh NEMCTBUTEIbHBIC 4YMCIA TOYKAMH Ha
KOOPAMHATHOU IIPSAMOIA.

[IpumeHsaTh MOHATHE apU(METHUYECKOTO KBAJApPAaTHOTO KOPHS, HAXOJWUTh KBaJpaTHBIC
KOPHH, UCIIOJIB3YS MPU HEOOXOIUMOCTH KaJbKYISATOP, BEITIOIHATH MpeoOpa3oBaHusl BHIPAKEHUH,
coJiepKaliuX KBaJpaTHbIE KOPHU, HUCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonb3oBaTh 3amucH OONBLIMX M MajbIX YHMCEN C MOMOUIbIO JIECATHYHBIX Jpoleil u
creneHel yucna 10.

Auredpanyeckue BbIPaKeHHs

[IpuMeHsATh TOHATHE CTENEHH C LENbIM IOKa3aTeJeM, BBIMOJHATh MPeoOpazOBaHUS
BBIPAKEHUH, COAEPKAILUX CTENEHU C LIETIBIM NIOKA3aTEIIEM.

BrIMONHATE  TOXKJECTBEHHBIE MpeoOpa3oBaHUs paIlMOHATBHBIX BBIPAKEHHUN HA OCHOBE
MIpaBWJI JSHCTBUI HAJl MHOTOWICHAMH U alreOpandecKuMu JpoOsiMHL.



PacknanpiBaTh KBagpaTHBIA TPEXUIECH HA MHOKUTEIIH.

[TpumensTh MpeoOpa3oBaHUs BEIPAKECHUH IS pEIICHHS Pa3IMYHbIX 33734 U3 MAaTEMaTHKH,
CMEXHBIX IIPEMETOB, U3 PEabHON IIPAKTUKHU.

YpaBHeHUsI 1 HEPAaBEHCTBA

Pematp nHeliHbIe, KBaJipaTHbIE YpaBHEHUS U PALMOHAJIbHbBIE YPaBHEHHUS, CBOJSIIMECT K
HUM, CUCTEMBI JIBYX YPAaBHEHUH C ABYMS IIEPEMEHHBIMHU.

[IpoBoauTHE MpOCTENIINE UCCIECIOBAHNS YPABHEHUN U CUCTEM YPaBHEHHM, B TOM YHUCJIE C
IIPUMEHEHUEM TpapUuecKux IpeacTaBieHuil (ycTaHaBiIMBaTh, MMEET JIM YpaBHEHHE WU
CUCTEMAa YPaBHEHUH pEIlIeHUs], €CJIU UMEET, TO CKOJIBKO, U Ipoyee).

[lepexoauTs OT clOBECHOW (HOPMYITHPOBKH 3amaud K e€ anreOpanmdecKod MOIETH ¢
IIOMOIIBIO COCTaBJICHUS YPaBHEHUsS WJIM CHCTEMbl YpaBHEHUH, WHTEPIPETUPOBaThL B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJIY4EHHbIN pe3ynbTar.

[IpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB JUIsl CPAaBHEHUS], OLIEHKH, pellaTh JUHEHHbIE
HEpaBEHCTBA C OJIHOM MEPEeMEHHOM U HUX CHCTEMBbI, JaBaThb TI'paUUEeCcKyl0 WLIIOCTPALUIO
MHO>KECTBA PELLIEHN HEPAaBEHCTBA, CUCTEMbI HEPaBEHCTB.

DyHKUUHA

[lonumatb W wucnonb3oBaTh  (YHKIMOHAJIbHBIE TOHATUS M S3bIK  (TEPMMHBI,
CUMBOJIMYECKHE O003HAYCHUS), ONPENCNSITh 3HaueHWE (YHKIIMU 110 3HAYCHHUIO apTyMEHTa,
OTIPEeNATh CBOMCTBA PyHKIMU IO €€ TpaduKy.

Crpouts rpaduku 31eMEeHTapHbIX QYHKINUNA BUJIA:

y=kix,y=x%y=x%y =[x, y = VX, OnHCEIBaTh CBOICTBA UHCIOBOH (BYHKIHH MO €&
rpaduky.

OnucarejbHas CTATHCTHKA

Hcnonp3oBathk npocTeiime crnocoObl MpeACTaBIeHUs U aHAIN3a CTaTUCTUYECKUX
JAHHBIX.

IlepBoHayvanbHBIN ONBIT OpraHU3aluy cOOpa JaHHBIX IPU MIPOBEIEHUH OIIpOCca
0O0I11eCTBEHHOTO MHEHUS, OCYILECTBIIATh UX aHAJIN3, IPEJICTABIATh PE3yIbTaThl OIPOCa B BUAE
TaOJIHIIBI, IUarPaAMMBI.

K koHmy oOyuyeHusi B 9 kiiacce o0y4arommiicsi MOJYYHUT CJeAyllHe NpeaMeTHbIe
pe3yJibTaThl:

Yucsa 1 BBIYUCICHHUS

CpaBHUBATh U YNOPAJOYNBATH PALIMOHAIBHBIC U HPPALMOHAJIBHBIC YUCIIA.

BeimonHaTe apudmernyeckue NeHCTBUS € PallMOHAIbHBIMM YHCIIAMH, COYETasi YCTHbIE U
IIMCBMEHHBIC ITPUEMBI, BBIIIOJIHATH BBIYNCICHUS C UPPALMOHAIbHBIMU YHCIIAMU.

Haxonuts 3Ha4eHHs CTENEHEH C LEJIbIMU MOKA3aTeNIIMU U KOPHEH, BBIYUCIIATh 3HAYCHHUS
YHCJIOBBIX BBIPAKECHUH.

OxpyryiATh AEUCTBUTEIBHBIE YNCIA, BBINOJHATH NPUKHUIKY pPE3yJabTaTa BBIYMCICHUM,
OLICHKY YHCJIOBBIX BBIPAXKCHU.

YpaBHeHus 1 HEPABEHCTBA

Pemare suHeilHbIE W KBaJpaTHbIE YypPaBHEHUS, YPaBHEHHs, CBOJSIIUECT K HUM,
npocTeiire JpoOHO-pallMOHaIbHbIE YPABHEHMUSL.

Pemate crucrembl OBYX JMHEMHBIX YPAaBHEHUN C JBYMs NEPEMEHHBIMU M CHUCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OJJHO YPaBHEHUE HE ABJIAETCS JIMHEWHBIM.

Pemate TeKCTOBBIE 3aJaud aureOpanvyeckuM CIOCOOOM C TOMOIUIbIO COCTABICHUS
YPaBHEHUS WIM CUCTEMBI IBYX YPABHEHUH C JBYMsI IEPEMEHHBIMHU.

[IpoBoauTh NMpocTENINE UCCIEIOBAHUS YPABHEHUM U CUCTEM YPAaBHEHUH, B TOM YHCIE C
IpUMEHEHHEeM TIpadUUecKuX TMpeicTaBleHUil (ycTaHaBIMBaTh, MUMEET JM YpaBHEHUE WIU
crcTeMa ypaBHEHHH pelieHus, eClii UMEET, TO CKOJIbKO, U IIpoYee).

Pemate nMHeliHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, H300paXkaTb peIIeHHE
HEPABEHCTB Ha YMCJIOBOU MPSIMOM, 3alIUChIBATh PELIEHUE C IOMOIIBIO CHMBOJIOB.



Pemate cuctembl JIMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pakaTh pEHICHUE CUCTEMbl HEPABEHCTB HA YMUCIOBOM MPSIMOMH,
3alUCBIBATh PEIICHUE C TOMOIIbIO CUMBOJIOB.

Hcnonp3oBaTh HEpaBEHCTBA IPU PEHICHUU PA3IMYHBIX 3aa4.

DyHKUUHA
Pacnio3naBate (hyHKIMHU U3ydeHHBIX BUIOB. [IoKa3pIBaTh CXEMATUYECKH PACIIONIOKEHUE HA
KOOPAMHATHOU IIJIOCKOCTH rpauKoB byHKIUI

puma:y =kx,y =kx+b,y=kix,y=ax2+bx+c,y=x3,y= \Vx,y= |Xx|, B 3aBucumoctn oT
3Ha4eHUH K03()(HUITMEHTOB, OTIMCHIBATH CBOWCTBA (DYHKIIUHA.
Ctpouth M M300pa)kaTb CXEMaTHYECKH TpaduKy KBagpaTHYHBIX (PYHKIHH, OMHCHIBATH
CBOMCTBA KBaAPATHYHBIX (DYHKIHN N0 UX TpapHrKaMm.
PacrioznaBate  kBagpaTHuHyr0 QYHKIOUIO 10  ¢opMmysie, MPUBOIAUTH  MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peanbHON )KU3HU, (PU3UKU, TEOMETPHUU.
YuciioBble N0OCT€10BATEIHLHOCTH U NPOrPeccuu
PacrioznaBath apu(MeTHUECKyI0 M T€OMETPUUECKYI0 MPOTrPECCUM MPU Pa3HbIX crocobdax
3aJJaHHUs.
BbINONHATE BBIYMCICHUS C HCMOJb30BaHUEM (GOPMYT N-ro ujaeHa apupMeTH4YecKod u
F€OMETPUUYECKON MPOTrPECCUI, CYMMBI IIEPBBIX N YJIEHOB.
N300paxkaTh 4aeHbl NOCIeI0BATENBHOCTH TOUKAMH Ha KOOPIUHATHOMN TIOCKOCTH.
Pemats 3a1auu, CBA3aHHBIE C YUCIOBBIMU MTOCJIEIOBATEILHOCTSAMU, B TOM YHCIIE 3a]]a4 U3
peasibHOM ’KHU3HU (C UCTIOJIB30BAaHUEM KAJIBKYJISATOPA, HUPPOBBIX TEXHOJIOTHIA).
CayuaiiHble cOObITHSI M BEPOATHOCTh
HaxonuTh OTHOCUTENBHYIO YaCTOTY U BEPOSITHOCTD CIy4ailHOTO COOBITHSI.
OneIT MpoBeNEHUS CIIy4alHBIX SKCIIEPUMEHTOB, B TOM YHCJIE C TOMOLIBIO
KOMITBIOTEPHOTO MOJAEIUPOBAHUS, HHTEPIPETALNN UX PE3YIbTATOB.
KomOunaTopuka
BbInycKHUK Hay4nTCs pemaTh KOMOMHATOPHBIE 33/1a41 HA HAXO0XAEHUE YUCIa 0ObEKTOB
WA KOMOUHAIUH.
Hayuurcs HEKOTOPBIM cHelMaIbHBIM IPUEMaM peleH!s] KOMOMHATOPHBIX 3ajay.

TEMATHYECKOE IINTAHUPOBAHHUE

7 kaacce
Ne Paznen KoJj-Bo yacoB B T.4. KoHTp.
padot

1. BripaxeHus1, TOXAeCTBa, YPAaBHEHHUSI. 14 2

2. [pencTaBneHue JaHHbIX. 7

3. DyHKIUH. 14 1

4. OmnucarenpHas CTaTHCTHKA. 8

5. CreneHp ¢ HATypaJbHBIM MIOKA3aTENEM. 10 1

6. CryuaiiHasi U3MEHYMBOCTb. 6

7. MHOT O4JICHBL. 19 2

8. Beesienne B Teoputo rpados 4

9. DopMyIibl COKPAIEHHOTO YMHOXKEHHUSL. 20 2

10. | BeposITHOCTh W YaCTOTA CIY4aWHOT'O COOBITHS 4

11. | Cucrembl IMHEHHBIX YpaBHEHHIA. 20 1

12 | UroroBoe moBTOpeHHe Kypca 7 Kiacca 10 1
HUTOI'O 136 10

8 ki1ace

Ne n/m TemaTnueckue pasmesibl Koa-Bo KonTpoabHbie n

4acoB AMArHOCTHYECKHE




MeponpHusITHs

1 PanmonaneHbIe 1podH 23 2
2 KBanpatHbie kopHU 19 2
3 KBanpatHblie ypaBHEHHs 21 2
4 Hepasenctna 20 2
5 CreneHb ¢ IIeNIBIM MTOKa3aTeneM. DIeMeHThl CTaTUCTUKU 11 1
6 [ToBTOpeHue 8 1
HUTOI'O 102 10
9 kaacc
TemaTudeckne pasaelibl Koa-Bo KonTpoabHbie n
Ne n/m 4acoB AUATHOCTHYECKHE
MEepONpHATHS
1. | BomHOe oBTOpEHHE 3
2. | Kagparnunast GyHKIuUS 22 2
3. | YpaBHeHUs ¥ HEPABEHCTBA C OJTHOM MepeMeHHOM 16 2
4. | YpaBHeHHS U HEPABEHCTBA C IByMsI IEPEMEHHBIMHU 17 1
5. | Apudmerndeckast u reoMeTprUecKas MPOrPECCHH 15 2
6. | DneMeHTHl KOMOMHATOPUKH M TEOPUHU BEPOSITHOCTEH 13 1
7. | IloBropenwue 16 2
HUTOr'O 102 1




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

MaxkapsraeB FO.H., Munmiok H.I'.,Hemkos K.W. u nap./mox pen. TemsikoBckoro C.A. Anrebpa
7xn.- M:Ilpocsemenue,2022,14-¢ uzg.
MaxkapsraeB FO.H., Munaroxk H.I'.,Hemkos K.W. u ap./mox pen. TemsikoBckoro C.A. Anrebpa
8xir.- M:IIpocsemienne,2022,14-¢ u3.
MaxkapsraeB FO.H., Munmiok H.I'.,Hetikos K.W. u ap./mox pen. Tenskosckoro C.A. Anrebpa
9xu1.- M:IIpocsemnienne,2022,14-¢ u3.

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

1. Auaredpa. COopHuK pabouux mporpamMMm. 7—9 kmaccel :mocoOue sl y4yuTeneid o0uieoOpas3oBar.
opranuzanuii / [cocraBurens T. A. Bypmucrposa]. — 2-e u3a., non. — M. : [Ipocsemnienue, 2018.

2. Epmosa A.Il., I'onoboponsko B.B. CamocTrosiTebHBIE B KOHTPOJIbHBIC paOOTHI: anredpa u reomerpus 7
kmacc. M.: MJIEKCA, 2018

3. Epmosa A.Il., I'ono6oponsko B.B. CaMocTosiTebHBIC M KOHTPOJIbHBIC paOOTHI: anredpa u reoMerpus 8
kmacc. M.: MJIEKCA, 2018

4. Epmora A.Il., I'omo6opoasko B.B. CamocTosiTenbHbIe U KOHTPOJIbHBIC paOOTHI: anredpa u reoMerpus 9
kmacc. M.: MJIEKCA, 2018

5. Jlupaktuueckue Marepualsl o anredpe. 7 knace. / FO.H. Maxapviues, H.I'. Munowxk, JL.M. Kopomxkosa. /
M: Ilpocsemenue, 2016 — 160c.

6. Junakruueckue mMarepuaisl o anredpe. 8 knace. / FO.H. Maxapviues, H.I'. Munowxk, JL.M. Kopomxkosa. /
M: Ilpocsemenue, 2016 — 160c.

7. Jupaxktuueckue Marepualsl 1o anredpe. 9 knacc. / FO.H. Maxapviues, H.I'. Munowxk, JL.M. Kopomxkosa. /
M: Ilpocsemenue, 2016 — 160c.

8. Xoxos B.U. Ypoku anredpsi B 9 kiacce. [Ipocsenienue. 2016r.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bubnnoreka nudpooro oOpazoBaTeIbHOTO KOHTEHTA
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