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INOACHUTEJIbBHAS 3AIINCKA

Anrebpa sBISIETCS OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOTO OOIIEr0 OOpa3oBaHMSA: OHA
oOecrieunBaeT U3y4eHHe IPYrux ITUCHUIUINH, KaK €CTeCTBEHHO-HAYYHOI0, TaK U TyMaHUTapHOTO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAUMO AJIs MPOJOKEHHUsS 00pa30BaHusl U B MOBCEAHEBHON XKU3HU.
PazButue y oOydaromuxcs Hay4yHBIX TPEACTABICHUH O TPOUCXOKICHHH M CYIIHOCTH
anreOpanyeckux aOCTpakIHif, crocobe OTpaKEHUsT MaTeMaTU4YeCKON HayKoll SBICHUH U
MPOLECCOB B MIpHUpOJEe U OOIIECTBE, POJIM MATEeMATUYECKOTO MOJICTHPOBAHUS B HAyYHOM
MO3HAHUM U B MPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS U KayeCTB
MBIIUICHHSI, HEOOXOAMMBIX Uil aJalTallid B COBPEMEHHOM IH(poBoM oOmiecTBe. M3yuyenue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHHs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBILIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOU
JEHCTBUS U BBIBOJBI, GOpMyIupoBaTh yTBepkAeHUs. OCBOeHHE Kypca anredpbl o0ecreurnBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYJaloIIUXCA: OHH HCIOJB3YIOT JACAyKTUBHBIE H
UHIYKTHBHBIE PACCYXACHUs, 0000IIeHNE M KOHKPETH3aIUIo, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anreOpe MpeanonaraeT 3HAYUTEIbHBIH OOBEM CAMOCTOSITENLHON N1eATEIbHOCTH
oOydJaromuxcsi, TOSTOMY CaMOCTOSITEIbHOE pEIIeHUE 3ajJad  sBJSeTcs — peaju3anueit
JeSITeILHOCTHOTO TMPUHIINTIA 00yJIeHUSI.

B crpykrype mnporpammbl y4eOHOro Kypca «AnredOpa» s OCHOBHOTO OOIIEro
0o0pa3oBaHUsl OCHOBHOE MECTO 3aHMMAIOT COJIep)KaTelbHO-MeToauYeckue JuHuu: «Yuciaa u
BBIUUCIICHUSY, «ANreOpandyeckue BBIpAXKEHUS», «YPaBHEHHUS U HEpaBEHCTBa», «DyHKIHM.
Kaxnas u3 3Tux comepkaTeabHO-METOAMYECKHIX JIMHUI pa3BUBACTCA HA MPOTHKECHUH TPEX JIeT
U3y4eHHs Kypca, B3aUMOJICHCTBYS C IPYTHMH €T0 JIMHUSAMH. B Xo1e n3ydeHus yaeOHOTo Kypca
00y4aromuMcs IPUXOAMUTCS JIOTHYECKH pacCyKaaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBSA3M ¢ 3THM B mporpaMmy y4eOHOro Kypca «Anaredpay BKIIOUEHBI HEKOTOPhIE OCHOBBI
JIOTHKH, TPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3Jiellax MaTeMaTHYecKOro oOpa3oBaHUS H
CHOCOOCTBYIOIIHE OBJIAICHUIO 00yJarOIIMMHUCS OCHOB YHUBEPCAITBHOTO MAaTEMaTHUECKOTO SI3BIKA.
ConepxaTebHOM M CTPYKTYPHOHM OCOOEHHOCTBIO y4eOHOTO Kypca «AnreOpay» SBISIETCS €ro
UHTETPUPOBAHHBIN XapakTep.

Copneprxanue JIMHUM «HuUCIa ¥ BBIYUCICHUS» CITY>KUT OCHOBOM JUIs TaIbHEHIIIEr 0 U3YYEeHUS
MaTeMaTHKH, CIOCOOCTBYET Ppa3BUTHIO y OOYyYarOIIUXCS  JIOTHYECKOTO  MBIIUICHHS,
(bOpMHpPOBAHNIO YMEHHSI TOJB30BAThCS ANTOPUTMAMHM, a TAK)Ke MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAMMBIX JJISi MOBCEJHEBHOM XM3HHU. Pa3BUTHE MOHATHA O YMCIEe Ha YpPOBHE
OCHOBHOT'O 00I1[ero 0oO0pa3oBaHHsl CBSI3aHO C PAlMOHAIBHBIMU M UPPALMOHATIBHBIMU YHCIAMH,
GbopMHUpPOBAHUEM TIPEACTABICHUN O NEHCTBUTEIHHOM YHCIEe. 3aBEPIICHHUE OCBOSHUS YHUCIOBOM
JUHUW OTHECEHO K CpeHeMY o0IIeMy 00pa30BaHHUIO.

Conepxanne JByX aireOpaueckux JHMHUH — «AnreOpanyecKkue BBIPAKECHUA» U
«YpaBHEHUS M HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHHIO Y 0OYUAIOIINXCS MAaTEMATHYECKOTO
ammapara, HeoOXOMMOTO JUTS PEIICHHS 3a7ad MaTeMAaTHKH, CMEXHBIX NMPEAMETOB U MPAKTHKO-
OPUEHTHPOBAaHHBIX 3a7a4. Ha ypoBHe OCHOBHOTro oO0miero oOpa3oBaHHsS y4eOHBIM MaTepual
IPYNIUpPYeTCs BOKPYT pPalMOHAIBHBIX BBIpaKEHHH. AureOpa JEMOHCTPHpPYET 3HAuCHHE
MaTeMaTHKH KaK sI3bIKa JJIS TOCTPOCHUS MATeMaTHYECKUX MOJEJeH, ONMHUCaHHs MPOLECCOB U
SBJICHHH peayibHOTO Mupa. B 3amaum oOyueHus anreOpe BXOMIT TakKe JalIbHEHIee pa3BUTHE
QITOPUTMUYECKOTO MBIIUICHHUS, HEOOXOJUMOro, B YaCTHOCTH, JJIsi OCBOEHHUS Kypca
UHPOPMATUKK, M OBJAJCHHE HaBBIKAMU JEAYKTUBHBIX paccyxnaeHuil. [IpeoOpazoBanue



CUMBOJIBHBIX ()OPM CITOCOOCTBYET Pa3BUTHIO BOOOPAKEHHS, CTIOCOOHOCTEH K MaTEMaTHYECKOMY
TBOPYECTBY.

Conepxanvie  (yHKIMOHAJIBHO-TPAQUUECKOW  JIMHUM  HAIEICHO Ha  TOJy4YeHUe
00y4aroIyUMuCs 3HaHUHN 0 PYHKIUAX KaK BaXKHEHIIEeH MaTeMaTH4ecKoi MOAEIH Ul ONIUCaHUs U
UCCIIIOBaHMUs PAa3HOOOPA3HbIX IPOLIECCOB U SIBIEHUM B mpupoae u ooduiectBe. M3ydeHue
MarepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYaIOUIMXCS YMEHHUS HCIIONIB30BaTh pa3IHMyuHbIC
BBIpa3UTENbHBIE CPE/ICTBA SI3bIKAa MAaTEMATUKHU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHUT BKJIaJ] B (YOPMUPOBaHME IPEACTABICHUH O POJIY MaTEMATUKU B Pa3BUTHH LIUBUWIN3ALUH U
KYJIBTYpBI.

Cornacno yueOHOMY MIaHy B 7-9 Kiaccax u3ydaercs yueOHbIN Kypc «AnreOpay, KOTOPBIH
BKJIIOYAET CICAYIONIME OCHOBHBIC pa3lenbl coaepkaHus: «Yucna U BBIYMCICHUSY,
«AnrebpanyecKue BBIPAKEHUs», «Y paBHEHUS U HEPABEHCTBAY, «DYHKLUN.

Ha u3ydenue yue6HOro Kypca «Anredpa» orBogutcs 306 yacos: B 7 kiacce — 102 yaca (3
yaca B Hejeno), B 8 kimacce — 102 gaca (3 gaca B Heneno), B 9 kimacce — 102 gaca (3 yaca B
HEJIEIIO).

COJAEPKAHUE OBYYEHUA

7 KUIIACC

Yuciia ¥ BbIYMCICHHSA

JpoOu 0ObIKHOBEHHBIE U JIECATUYHBIE, IEPEX0]] OT OJAHOM (POPMBI 3aIIUCH APOOE K JPYrou.
[TonsiTE pPaLMOHAIBHOIO YMCIIA, 3allMCh, CPABHEHUE, YNOPSAJOYMBAHUE PALMOHAJIBHBIX YUCEI.
ApudmeTrnueckre 1eHCTBUS C pallMOHANBHBIMY yKciiaMu. Penenue 3ajau u3 peanbHOM MPaKTUKU
Ha YacTH, Ha IPOOH.

CreneHb ¢ HaTypalbHBIM IIOKa3aTelleM: OIpelesieHHe, Mpeodpa3oBaHue BBIPAKEHUH Ha
OCHOBE OIpe/eIeHNUs, 3aIiCh 00IbIUX Yncen. [IponeHTsl, 3anich MPOLEHTOB B BUIE APOOH U
Ipobu B BUJIE MPOLEHTOB. Tpu OCHOBHBIE 3aJjaul HA MPOLIEHTHI, PELIEHUE 33134 U3 peaibHOU
MPAKTHKH.

[TpuMeHeHre NPU3HAKOB IE€IMMOCTH, Pa3JI0KEHNE HA MHOXKUTEIN HATYPaJIbHBIX YHCEI.

PeanibHble 3aBUCMMOCTH, B TOM YHCIIE TIpsiMasi U 0OpaTHasi MPONOPLUOHATBHOCTH.

Auredpanyeckune BbIPaKeHHUs

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUS C NEPEMEHHOM. JlomyCcTUMBIE 3HA4YEeHUS
nepeMeHHbIX. [IpesicTaBieHre 3aBUCUMOCTH MEXTy BEIMYMHAMU B Buje GopMyIibl. Beruncnenus
no ¢gopmynam. IIpeoOpa3oBanre OyKBEHHBIX BBIPAKEHUH, TOMXKIECTBEHHO PABHbIE BBIPAKCHMUS,
npaBuiia peoOpa3oBaHusi CyMM M IPOM3BEIECHUH, MpaBHila PACKPBITHUSA CKOOOK U NMPUBEICHUS
IMOJOOHBIX ClIara€MbIX.

CBolicTBa CTENIEHN C HATYPAJIbHBIM I10Ka3aTeIEM.

OpnHowieHbl 1 MHOrowieHbl. CteneHb MHOrouieHa. Clio)kKeHHEe, BBIUYUTAHUE, YMHO)KEHHE
MHOTO4JIeHOB. DOpMysbl COKpAIIEHHOTO YMHOKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOHUTEIIH.

YpaBHeHHUs M HEPABEHCTBA

VYpaBHeHUe, KOpEHb yYpaBHEHUs, IPpaBUiIa MpeoOpa3oBaHMs ypaBHEHUsS, PABHOCHIBLHOCTh
YpaBHEHUU.

JIuHeitHoe ypaBHEHHE C OJIHOW MEPEMEHHOW, YHUCIO KOpPHEW JIMHEHMHOTO YypaBHEHMS,
pelleHne JIMHEHWHBIX ypaBHeHHIl. CocTaBi€HHME ypaBHEHHUH IO YCIOBHUIO 3aqadd. PemnieHue
TEKCTOBBIX 33Ja4 C TIOMOIIbIO YPABHEHUH.



Jluneiinoe ypaBHEHHE C ABYyMs MEPEeMEHHBIMU U ero rpaduk. CucremMa ABYX JMHEWHBIX
YpaBHEHHUU C JByMs TIEPEMCHHBIMH. PellieHne cuUcTeM ypaBHEHUH CIOCOOOM IMOJCTaHOBKHU.
[TpumMepsl pelieHns: TEKCTOBBIX 3aau ¢ IIOMOIIBIO CUCTEM YpaBHEHUH.

DOyHKIUHA

Koopaunara Toukum Ha mnpsMol. YUucinoBble NpOMEXYTKH. PaccTosiHue Mexny AByMs
TOYKaMHU KOOPJAMHATHOU IIPSIMOM.

[IpsamoyronbHas cuctema koopauHat, ocu OX m Oy. AOcmucca W opauHATa TOYKU HA
KOOpAMHATHOM IuIocKOoCTH. [lpumeps! rpadukoB, 3amaHHbIX (Qopmynamu. UrteHue rpapukoB
peanbHbIX 3aBHcHUMocTel. [lonstue pynknuu. I'paduk ¢pynkiuu. CoiictBa GyHkumii. Jluneinas
dynkiys, e€ rpapuk. ['paduk dynkuum y = [X|. [padudeckoe perieHne TMHEHHBIX YpaBHECHUN 1
CUCTEM JIMHEHHBIX YPABHEHUMN.

8 KUIACC

Yuciia ¥ BbIYMCICHHSA

KBagparueiii kopeHb u3 uucia. [lonstue 00 wuppauuoHanbHOM dYHcie. [lecaTuunbie
npUOJIMKEHUST HPPALMOHANBHBIX Yncenl. CBoWCcTBA apuPMETHIECKUX KBAJIPATHBIX KOPHEH U HX
IpUMEHEHHE K IpeoOpa3oBaHUIO YMCIOBBIX BBIPAKEHHH M BbIUUCIEHUSIM. JleHCTBUTEIbHBIE
qucia.

Crenens ¢ 1enbpIM IokasaresnaeM U e€ cBoiictsa. CTaHgapTHas 3alnch YHCa.

Anredpanyeckne BbIPaKeHUs

KBaaparHbIil TpEXUIIEH, pa3I0KEHUE KBAIPATHOTO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanueckass JpoOb. OCHOBHOE CBOWMCTBO anredpamdeckoi Jpobu. CroxeHue,
BbIUWTAaHUE, YMHOXEHHE, JelieHue ainredpanyeckux JpoOeil. PannoHanbHble BbIpaXEHUS U MX
npeoOpazoBaHue.

YpaBHeHUs] M HEpaABEHCTBA

KBangpatHoe ypaBHeHue, ¢opmyna KOpHEH KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemienne ypaBHeHU#, cBOAALIMXCA K JUHEWHBIM W KBaJapaTHbIM. Ilpocreiimue apoOHO-
paloHaIbHbIE YPaBHEHUS.

I'paduueckas MHTEpHIpeTalusl YpaBHEHUH ¢ ABYMS MEPEMEHHBIMH M CHCTEM JMHEWHBIX
YPaBHEHUH € IByMs IEpeMEHHBIMU. [ [prMephI pelieHns cucTeM HeJIMHEWHBIX YPAaBHEHUM C IBYMS
NEePEMEHHBIMH.

Pemenre TeKCTOBBIX 3a71a4 anreOpandecKuM CIiocoOOM.

UucnoBble HepaBeHCTBA W HX CBoOMcTBA. HepaBeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCMIIBHOCTE HepaBeHCTB. JIuHeilHbIE HeEpaBeHCTBA C OJHOM mepeMeHHOW. Cucrtemsl
JIMHENHBIX HEPABEHCTB C OAHON IIEPEMEHHOM.

DOyHKIUHA

[Tonsitue ¢pynkuuu. OOMaCTh ONpeaeeHUs] 1 MHOXKECTBO 3HaueHUH QyHKIHU. CrocoOb
3aJaHus QYHKIIHH.

I'paduk ¢Pynkuuu. Yrtenue coiictB pyHkuuu no e€ rpaduky. [Ipumepsr rpapukon
GyHKIMIH, OTpa)karoluX peajbHble MTPOLECCHI.

@OYHKINY, ONMUCHIBAIOIIKE MPSAMYI0 U OOpaTHYIO MPOMOPIHOHAIbHBIE 3aBUCUMOCTH, HX
rpapukn. @yrxiupn y = X2, y = X3, y = VX, y=|x|. Tpaduueckoe peurenue ypaBHEHHH i CHCTEM
YpaBHEHUM.



9 KIIACC

Yucia v BbIYUCICHUSA

PanmonanbHble yuclia, UPPALMOHATIBHBIC YMCIA, KOHEUYHBIE U OSECKOHEUHBIEC JIECATHYHBIC
npobu. MHOXECTBO JEHCTBUTENbHBIX YHCEN, JACHCTBUTENbHBIE 4YHCIA Kak OECKOHEUYHbIe
JecsTHUHbIE ApoOu. B3anMHO 0JHO3HAYHOE COOTBETCTBHE MEXKTY MHOXKECTBOM JICHCTBUTEIBHBIX
YuCeJl U KOOPAUHATHOU IIPSAMOM.

CpaBHEHHE JEHCTBUTENBHBIX YHCEN, apu(PMeTHUeCKue ACUCTBUS C ACHCTBUTEIBHBIMU
YUCJIaMH.

Pa3meprl 00bEKTOB OKpPYKAIOIIET0 MUPA, JITUTEIBHOCTh MPOIIECCOB B OKPYKAIOIIEM MUDE.

[TpuOnmxk€HHOE 3HAUEHUE BEJIWYMHBI, TOYHOCTh NpUOMMKEeHUsA. OKpYIJIEHUE YHCEl.
IIpuknaka v OLEHKa pe3yIbTaTOB BEIYMCICHUMN.

YpaBHeHUs] M HEPABEHCTBA

Jlunelinoe ypaBHeHue. Penienue ypaBHEHUN, CBOASAIIMXCS K JIMHEUHBIM.

KBagparHoe ypaBHeHHe. Penienue ypaBHeHHH, CBOAAIIMXCA K KBaJApaTHBIM. bukBaapaTtHoe
ypaBHeHuE. [IpuMepsl pelieHus ypaBHEHH TPETbE M YETBEPTOM CTENEHEW Pa3JIOKEHHEM Ha
MHOHUTEIH.

Pemmenne npoOHO-palioHanbHBIX ypaBHEHUH. Perienre TeKCTOBBIX 3a/1a4 alredpandecKum
METOJIOM.

VYpaBHeHHe ¢ OBYyMsl MEpPEMEHHBIMU U ero rpaduk. Pemienue cucreM AByX JIMHEWHBIX
YpaBHEHUH € JBYyMsl NEpEMEHHbIMU. PellleHne cucTeM ABYX YpaBHEHUM, OJHO U3 KOTOPBIX
JUHEIHOoe, a Ipyroe — BTOpOoM cTemneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl ypaBHEHUH C
JIBYMsI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 areOpandeckuM CriocoOoM.

YucrioBble HEPABEHCTBA U UX CBOMCTBA.

Pelienne JIMHENHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PelieHue cucreM JIMHEHHBIX
HEpaBEHCTB C OAHOW mepeMeHHOW. KBangparHble HepaBeHcTBa. I'padmueckas MHTepHpeTanus
HEPaBEHCTB U CHUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DOyHKIUH

KBanparnunas ¢yskius, e€ rpapuk u cpoiictBa. [lapabona, KOOpauHATHI BEPIIMHBI
napaboibl, 0Cb CHMMETPHUH MapadoJIbl.

I'padukn dyrkmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |x|, # ux cBoiicTBa.

Yucii0Bble NMOCJIEA0BATEIbHOCTH U NPOrPECcCUH

[ToHsiTHE YKMCIIOBOM MOCIENOBATEIBHOCTH. 3aJJaHUE MOCIEI0BATEIIbBHOCTH PEKYPPEHTHOM
dbopmyroit u popMyIioi N-To wiieHa.

Apudmernueckas u reomerpudeckas rnporpeccun. @opmysl N-ro wieHa apuPpmMeTuyecKoit
U TEOMETPUYECKOMN IIPOTPECCUM, CYMMBI IIEPBBIX N YICHOB.

N300pakeHre 4iIeHOB apu(PMeTHUEeCKOM M TeOMETpPUYECKON Mporpeccuid TOUYKaMu Ha
KOOPJIMHATHOU MJIOCKOCTH. JIMHENHHBIN U 3KCIOHEHITUANbHBIA pocT. CII0KHBIE MPOIIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE Ppe3yabTaThl OCBOCHUS MPOrpaMMbl ydeOHOro Kypca «Aunredpay
XapaKTEepU3YIOTCS:

1) naTpuoTHYeCcKoe BOCIIUTAHME:

MPOSIBJICHUEM HHTEpeca K MPOLUIOMY UM HACTOALIEMY POCCHUMCKOM MaTeMaTHKH,
LHEHHOCTHBIM OTHOLIEHUEM K JOCTH)KEHHMSIM POCCHMCKHX MAaT€MATHUKOB M POCCUHCKOU
MaTEMaTUYECKOH ILIKOJIbI, K HCIIOJIb30BAHUIO 3TUX JIOCTH)KEHUH B APYTUX HAyKaxX M MPUKIIATHBIX
chepax;

2) rpa:kIaHCcKoe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHHIO OOS3aHHOCTEH TIpaKAaHMHA M peallu3allid ero Ipas,
IPEJICTAaBICHUEM O MaTEeMaTHYECKUX OCHOBAaX (YHKUMOHMPOBAHUS PA3JIMYHBIX CTPYKTYP,
SIBIICHUH, MPOIEyp TPakIaHCKOTO Oo0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXXJIEHUIO ITUYECKUX MPOOJIEeM, CBA3AHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTHKEHUN
HayKH, OCO3HAHUEM BaXKHOCTH MOPAJIbHO-3TUYECKUX MPUHIHUIIOB B JEATEIBHOCTH YUYEHOTO;

3) Tpya0BO€E BOCIIUTAHME:

YCTAaHOBKOM Ha aKTHMBHOE y4YaCTHE B PEUICHMM IMPAKTUYECKUX 3aJad MaTeMaTH4eCKOU
HAIPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEMAaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCei
JKU3HU JJIs YCHEIIHON MpOQeCcCUOHANBHON IEATEeIbHOCTH U PA3BUTHEM HEOOXOIMMBIX YMEHHIA,
OCO3HAaHHBIM BBIOOPOM W TIOCTPOCHHWEM WHIMBHUIYaJIbHOH TPACKTOpPUHM OOpa30BaHUS U
YKU3HEHHBIX IUIAHOB C Y4ETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CIOCOOHOCTBIO K SMOLIMOHAJIBHOMY M 3CTETHUYECKOMY BOCHPHUSATHIO MaTeMaTHYeCKHX
00BEKTOB, 33/1a4, PELICHUN, pPacCyKI€HUHN, YMEHUIO BUJETh MATEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'O NMO3HAHUSA:

OpHUEHTAllMe B JIEATENLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyuyHBIX NpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSl 4YENIOBEKa, MPHUPOABI U OOIIECTBAa, MOHMMAaHHUEM
MaTeMaTUYeCcKOl HayKu Kak c(epbl 4elOBEYECKOM NeATelNbHOCTH, 3TaloB €€ pa3BUTHS U
3HAUMMOCTH JIJISl Pa3BUTHUS LIMBUIIN3ALlMH, OBJIAJICHUEM SI3bIKOM MaTEMaTHKU U MaTeMaTH4eCKON
KyJIbTypOH KaK CpeICTBOM I[IO3HAHHMS MHUpPA, OBJAJACHUEM MPOCTEUIIMMH HaBbIKAMU
HCCIIEIOBATEIBCKOM 1E€ATENBHOCTH;

6) ¢pusuyeckoe BocnuTaHue, POPMUPOBAHUE KYJIbTYPbI 310POBbS M IMOLMOHAIBHOI'0
O/1aronosy4us:

TOTOBHOCTBIO IPUMEHSTh MaTEMaTUUECKNE 3HAHUS B UHTEPECAX CBOETO 3/10POBbs, BEACHHUS
310pOBOTO 00pa3a >KU3HU (3710pOBOE MUTAHUE, COANAHCHUPOBAHHBIM PEXUM 3aHATHH U OTIIbIXa,
perynsapHas (u3nueckas aKTUBHOCTb), COPMUPOBAHHOCTHIO HaBbIKa PeQIIEKCHH, NPU3HAHUEM
CBOETO MpaBa Ha OUIMOKY U TaKOTO K€ MpaBa APYroro 4eaoBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpHEHTAIlel Ha MPUMEHEHHEe MaTeMaTHUYeCKHX 3HAHUU IS pelleHus 3aj1ad B 00JacTu
COXPAaHHOCTH OKPYXKAIOLIEH cpefbl, IUIAHUPOBAaHUS IIOCTYIIKOB W OLIEHKM HMX BO3MOXHBIX
MOCNEACTBUM ISl OKpY>KaIOLIe cpesbl, 0CO3HAHUEM IJ100aJIbHOTO XapaKTepa HKOJIOIMYECKUX
npo0JeM U myTel uxX pereHus;

8) amanTanusi K N3BMEHAKIIUMCS YCJI0OBHAM COUMATBHOM M NMPUPOAHOM Cpebl:



TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBHAX HEONPEIACIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 IIPAKTUUYECKYIO JEATEIbHOCTh, B TOM YHMCIIE YMEHHUE YUYUTHCS y JPYTHX
Jro/iel, MpUoOpeTaTh B COBMECTHOM JESTEILHOCTH HOBBIC 3HAHHS, HAaBBIKM M KOMIETCHIIUH W3
OIbITA IPYTHX;

HE00X0AUMOCTBIO B ()OPMHPOBAHNN HOBBIX 3HAHWH, B TOM uucie (GOpMyIHpOBaTh UAEH,
MOHATHS, THIIOTE3bl 00 OOBEKTaxX M SBJICHHUAX, B TOM UYHUCIIE paHEe HEH3BECTHBIX, OCO3HABATh
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPMHUMATh CTPECCOBYIO CUTYALIMIO
KaK BBI30B, TPEOYIOUIMI KOHTpPMEp, KOPPEKTHPOBaTh IPUHUMAaEMble DPELICHUs M JEHCTBUS,
(GbopMyIHpOBATh M OIICHUBATH PUCKHU M MOCIEICTBHS, (HOPMUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/bHbIE YHHBeEPCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble 1oruyeckue AeiicTBus:
BBISIBJISITH M XapaKTEPH30BaTh CYIIECTBEHHbIC MPU3HAKU MAaTEMATHYECKUX OOBEKTOB, MOHATHUH,
OTHOIICHWA MEXAY MOHATUAMH, (OPMYIHPOBATH ONpPEICICHHUs TOHSATHHA, YCTaHABIMBAThH
CYILIECTBEHHBIA MPU3HAK KJIacCU(PHUKAIIUN, OCHOBAHUS JUIsi 0000IIECHUSI U CPABHEHUS, KPUTEPUU
IIPOBOAMMOIO aHAJIN34;
BOCIIPUHUMATh, (OPMYIUPOBATH W MPEOOpPa3OBBIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U 00IIUE, YCIOBHEIC,
BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMOCBSI3U U IPOTHUBOpEUHsl B (haKkTax, TaHHBIX,
HAOJIOCHUSAX W YTBEPKACHUSAX, MpeaaraTb KPUTEPHH UL BBISABICHHS 3aKOHOMEPHOCTEH W
MPOTHUBOPEUHNIL;
JeNaTh BBIBOJBI C HCIIOJNB30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIOUeHNUH 0 aHAJIOTHH;
pa30buparh J0Ka3aTeabCTBA MaTEMaTHUYECKUX YTBEPXKIEHUH (IpsMble W OT MPOTUBHOIO),
IPOBOJUTH CAMOCTOSITEIBHO HECIIOKHBIE JJ0KA3aTeIbCTBA MATEMAaTHUECKUX (PaKTOB, BEICTPAUBATh
apryMEHTallMIo, TPHUBOJUTH TPUMEPHl W KOHTPIPHMEPH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;
BbIOMpaTh Ccrnoco0 pelieHuss yuyeOHOW 3a/laduu (CpaBHUBATh HECKOJBKO BapHAHTOB pEILEHUS,
BbIOMpATh HanOoJIee MOIXOAAIIMM ¢ YIETOM CAMOCTOATENBHO BBIAECICHHBIX KPUTEPUEB).

ba3oBble nccienoBarebckme 1eiCTBUSA:
UCIOJIb30BaTh BOIPOCHl KaK HCCIEAOBAaTEIbCKUN HHCTPYMEHT MO3HaHMS, (OPMYIHPOBATH
BOIPOCHI, PUKCUPYIOLINE TPOTUBOPEUHE, IPOOIEMY, CAMOCTOSITEILHO YCTaHABIIMBATh HCKOMOE U
naHHoe, (POPMHUPOBATh TMIIOTE3Y, APT'YMEHTUPOBATh CBOIO IMO3UINI0, MHEHHE;
MIPOBOAMTH IO CaMOCTOSITEIbHO COCTABIEHHOMY IJIaHY HECIIOKHBIM IKCIEPUMEHT, HEOOJbIIoe
UCCIIEIOBAaHUE TI0 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4ecKOoro oO0BeKTa, 3aBUCHMMOCTEH
00BEKTOB MEX]Ly COOO0M;
CaMOCTOSITENNbHO (OpMYIUpPOBaTh OOOOIIEHUST M BBIBOABI 10 pe3yiabTaTaM IMPOBEAEHHOTO
HaOJII0/IeHUs], UCCIIEeI0BaHMS, OIIEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3y/IbTaTOB, BHIBOJAOB U
0000I1IEHHI;
MIPOrHO3UPOBATh BO3MOXHOE Pa3BUTHE IpOIlEcca, a TAKKe BbIIBUraTh MPEANOIOKEHUS O €ro
Pa3sBUTHU B HOBBIX YCIOBUSX.

Pabora ¢ undopmaumeii:
BBISBIISAITh HEJOCTATOYHOCTh U HW30BITOYHOCTh HH(OPMAIMM, JAHHBIX, HEOOXOAMMBIX IS
pelleHus 3aauu;
BBIOMPATh, AaHATM3UPOBATh, CUCTEMAaTU3UPOBATh M HHTEPIIPETUPOBATH MHPOPMAIIUIO PA3INYHBIX
BUJIOB U (hOpM IpecTaBICHUS;
BBIOMpATH POpMY MpeCTaBIeHH HH(OPMAIIMK U WILTIOCTPUPOBATh pellaeMble 3aJa4ul CXEMaMH,
JIuarpaMMamMu, HTHOU rpaduKoi U UX KOMOMHAITUSIMU;



OLICHUBATh HAAEKHOCTh HMH(POPMAIMM 1O KPUTEPHUSM, NPEIJIOKEHHBIM YUYHUTEIEM WU
c(OpPMYIHPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHUKaTHBHbIE YHHBepcaJIbHbIe Y4eOHbIe el cTBHA:
BOCIIPMHUMATh U (POPMYJIMPOBATh CYKACHUS B COOTBETCTBUU C YCIOBUSIMU U LIEISIMU OOLICHMS,
SICHO, TOYHO, TPaMOTHO BBIPA)KaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX, 1aBaTh
HOSICHEHMSI 110 X0y PELIeHUs 3a7a4ul, KOMMEHTUPOBATh [10JIy4YeHHbII pe3ysbTar;
B X0J1e 00CY>KICHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYXK/1aeMOI TeMBbI, TPOOJIEMBI, peIIaeMoi
3ajlauy, BBICKA3bIBATh WU, HALIEJCHHbIE HA IOUCK PELICHMS, COIOCTABIATh CBOM CYXJEHUS C
CYXJIEHUSIMH JIPYTUX YYacCTHUKOB JMaliora, OOHApy>KMBaTh pa3iiMyke U CXOJICTBO IMO3UIHHA, B
KOPPEKTHOH (popme hopMyIHpoBaTh pa3HOIIACHs, CBOU BO3PAXKEHUS;
OpPEACTaBIATh PE3yJAbTaThl pEIICHHUS 3a/Ja4yd, OKCIEPUMEHTa, KCCICIOBaHUsA, IPOCKTa,
CaMOCTOSITENIbHO BBIOMPATh (POPMAT BBICTYIUIEHUS € Y4ETOM 3ajiay MPE3EeHTALUU U 0COOEHHOCTEN
ayJIUTOpPUH;
IIOHUMATh U MCII0JIb30BaTh PEUMYIIECTBAa KOMaHIHOW U MHIUBUTyalbHON pabOThI IPH PELIEHUN
y4eOHBIX MaTeMaTHUECKUX 3a/1a4;
IPUHUMATD 1€JIb COBMECTHOM JEsATEIbHOCTH, MIIAHUPOBATh OPraHU3AIMI0 COBMECTHOM paldoThI,
pacnpenenarb BHAbI paboT, JOroBapuBaThCs, OOCYXKIAaTh IPOLECC U pPE3yiabTaT padoThI,
0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;
y4acTBOBAaTh B TPYIIOBHIX (hopMax paboTsl (00CyKaeHUs, 0OMEH MHEHUSIMUA, MO3T'OBBIE IITYPMbI
U JIpyrue), BBIIOJHATH CBOIO 4acTh pabOThl M KOOPAMHUPOBATH CBOM ACWUCTBUS C JAPYTMMHU
YJIeHaMH KOMaHJbl, OIICHWBAaTh KAauyeCTBO CBOETO BKJAJa B OOUIMIA TPOMYKT MO KPHUTEPHSIM,
c(OpMYIHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

PeryasiTUBHBbIE YHHBepcaabHble yueOHbIe AeiicTBUSA

Camoopranu3anus:
CaMOCTOSITENIbHO COCTaBJIATH IUIAH, aJTOPUTM pelIeHUs 3ajayd (WM ero 4acTh), BbIOMpaTh
crnoco0 pemeHuss ¢ Y4€TOM MMEIOLIUXCA PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEIICHUH C YUETOM HOBOM MH(OpMAIIHH.

CaMOKOHTPOJ/I1b, SMOLUOHATBHBIH HHTEJICKT:
BJIAJIETh CIIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJS TIpolecca M pe3yibTaTra peHIeHUs
MaTeMaTHYeCKOH 3ajjauu;
NPEIBUIETh TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPU PEIICHUHN 3a/1a491, BHOCHTH KOPPEKTHUBBI
B JICATEIbHOCTb HA OCHOBE HOBBIX OOCTOSTENbCTB, HAWJCHHBIX OIIMOOK, BBISIBICHHBIX
TPYIHOCTEH;
OLIEHUBATh COOTBETCTBUE PE3YibTaTa ACATEIbHOCTH MOCTABICHHOM LIEIN U YCIIOBUSIM, OOBSICHATh
NPUYUHBI  JOCTIDKEHHUS] WJIM HEJOCTH)KCHUS LeNH, HaxOIWTh OMMOKY, JaBaTh OIICHKY
nprOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIBbTATBI
K konmy oOyuenus B 7 Kjacce OOYyYarOIIMiiCS TMONYYHUT CIEAYIONIAE MPEIMETHBIC
pPEe3yJIbTATHI:
Yuciaa 1 BLIYMCTIEHUS
BoimonusaTe, coderass yCTHbIE M THCHbMEHHBIE MPHEMBI, apuMeTHuecKkue IeHCTBUS C

paroHaTFHBIMU YHCIIAMH.

HaxonuTh 3HaYeHWs YHCIOBBIX BBIPAKEHUU, TPUMEHSATh PAa3HOOOpa3HbIC CIIOCOOBI U
OpuEMBl  BBIUMCICHHUS 3HAYCHUU JPOOHBIX BBIPAKEHUN, COJEPKAIIUX OOBIKHOBEHHBIE U
JeCATUYHbIE TPOOH.

[TepexoauTh OT OMHOUN (HOPMBI 3aMKMCH YHCEN K APYyroi (mpeoOpa3oBhIBATh ACCATUIHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B [IECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JIECATHUYHYIO IPOOB).

CpaBHUBATH U YIOPSAIOYNBATH PAIIMOHAIBHBIC YHCTIA.



OKpyrasTh 4ncia.

BbINOMHATE NPUKUAKY U OLEHKY pe3yjbTaTa BbIYMCICHUM, OLEHKY 3HAYCHUM YHUCIIOBBIX
BBIPAKECHUM. BBINOIHATE JEUCTBUA CO CTEIICHSAMH C HATypaJIbHBIMU IIOKA3aTEIIMH.

[TpyMeHATh NPU3HAKK JEITMMOCTH, PA3JIOKECHUE HA MHOKUTEIIN HATYPAJIbHBIX YUCEIL.

Pemare npakTHMKO-OPUEHTUPOBAHHBIE 3aJa4d, CBS3aHHBIE C OTHOIICHUEM BEJIWYMH,
IIPONOPLUMOHAIBHOCTBIO BEJIUYUH, IIPOLIEHTAMH, MHTEPIIPETUPOBATh PE3YJILTATHI PELICHUS 3a1a4
C Y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMBIX OOBEKTOB.

Anredpanyeckue BbIPaKeHUs

Hcnonb3oBatek anredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOCHHS y4eOHOTO MaTepuania.

Haxonute 3HaueHns1 OyKBEHHBIX BBIPKEHUH MTPH 3aJaHHBIX 3HAYEHUSX IEPEMEHHBIX.

BeinonsaTe npeoOpa3oBaHusl LEI0r0 BBIPAKEHHsS. B MHOTOWIEH MPUBEIEHUEM MOJT00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbBINONHATE yMHOXEHHME OJHOYIEHA HAa MHOTOWIEH M MHOIOYIEHAa Ha MHOTOYIEH,
OPUMEHATH (HOPMYITBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OcyluecTBIATh pa3aoKEHUE MHOTOWIEHOB HA MHOMKUTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKM OOLIero MHOKUTENS, TPYNIMPOBKHU CIaraeMblX, MPUMEHEHHs (OPMYJ COKpAIIEHHOIO
YMHOXEHHUS.

[IpumensiTh npeoOpa3oBaHUs MHOTOWIEHOB Ul pEUICHMs pPa3IMYHBIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX IIPEAMETOB, U3 PEAIbHOU TPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMM ITOKa3aTeNsIMH JUIs IpeoOpa3oBaHus
BBIPAKCHU.

YpaBHeHHUsI M HEpABEHCTBA

Pemars nuHEHBIE ypaBHEHHUs C OJHOM NEPEMEHHOW, MPUMEHsSs MpaBmila Iepexona OT
HCXOJHOIO YpaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTh, sBi€TCSd M YHUCIO KOPHEM
YpaBHEHUS.

[TpumensTh rpaduueckre METO bl IPU PEIICHUN JTMHEWHBIX YPAaBHEHUHN U UX CHCTEM.

[TonGupath mpuMepbI Map YUCE, SBISIOUIMXCS pellleHueM JMHEHHOT0 ypaBHEHUS C ABYMS
NIEPEMEHHBIMH.

Ctpouth B KOOPJIMHATHOW IUIOCKOCTH TpauK JHMHEWHOTO YpaBHEHUS C JBYMS
NEePEMEHHBIMHU, MOJIb3YACh IpaUKOM, TPUBOJUTH IPUMEPHI PEIICHUS YPABHEHHUS.

Pemarp cucTeMbl ByX JIMHEHHBIX YpaBHEHUH C JIByMs II€PEMEHHBIMH, B TOM YHCIIE
rpadu4ecKy.

CocTaBiATh M pelIaTh JMHEWHOE YpAaBHEHUE WM CUCTEMY JIMHEMHBIX YpaBHEHUH IO
YCIIOBHIO 3a/1a4d, WHTEPIPETHPOBATH B COOTBETCTBUHM C KOHTEKCTOM 3aJadyd IOJYYECHHBIN
pe3ynbTar.

DOyHKIUHA

N300paxarb Ha KOOPAMHATHOM NPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJIMHATAM, JIy4d, OTPE3KH, WHTEPBAJIbI, 3allACHIBaTh YHUCJIOBBIE IPOMEXYTKH Ha
anreOpanyeckoM s3bIKe.

OtrmedaTs B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduxu muHeRHbIX QyHKIMA. CTpouts rpadux GyHkuuu y = [X|.

OnuceiBaTh € MOMOIIBIO (YHKIMH M3BECTHBIE 3aBUCUMOCTH MEXJY BEJIWYMHAMU:
CKOpOCTb, BpEMs, PacCTOsIHUE, LI€HAa, KOJMWYECTBO, CTOMMOCTb, IIPOU3BOAUTEIBHOCTL, BPEMH,
00BEM paboTHI.

HaxonuTs 3HaueHune QyHKIMU IO 3HAYEHUIO €€ apryMeHTa.



[Torumate rpaduueckuid coco0 MpencTaBlICHUs W aHadu3a WH(OpMaIUU, U3BJICKATh U
UHTEPIPETHPOBATH HHPOPMAITUIO U3 TPa(UKOB PEANbHBIX MPOLIECCOB U 3aBUCHMOCTEH.

K konmy oOyuenuss B 8 kJacce oOydarommiics MOMYYHT CIEIYIOUIUE IMPEIMETHBIE
pE3yNbTaThI:

Yuciia 1 BBIYMCICHUSA

Hcnonp30BaTh HayallbHbIE NPEJICTABICHUS O MHOXECTBE JEHCTBUTENBHBIX YMCEN JIs
CpaBHEHHUS, OKPYIJCHUS W BBIYUCICHUN, M300pakaTh JEWCTBUTENIbHBIC 4YKCIIa TOYKAMHU Ha
KOOPJAMHATHOU MPSIMOIA.

[IpumensTh mOHATHE apU(METUUYECKOro KBAJIPaTHOTO KOPHS, HAaXOJIUTh KBaJpaTHBIC
KOPHH, UCTIOJIB3YS MPU HEOOXOUMOCTH KaJbKYJISATOP, BEITIOIHATE MPeoOpa3oBaHMs BRIPAKCHUI,
COZEpKAIIMX KBAJIPATHBIE KOPHH, UCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonp3oBaTh 3amucu OOJIBIIUX W MaJlbIX YHMCENI C MOMOIIbIO JNECATUYHBIX IpoOeil u
creneHei yncna 10.

Auredpanyeckue BbIpaKeHUs

[IpuMeHsTh TMOHSATHE CTENEHH C LENbIM I10Ka3aTesieM, BBIIOJHATH IPEeoOpa3oBaHuUs
BBIPQXCHH, COIEPIKAILUX CTEIIEHU C LIEeTIbIM MTOKA3aTeIeM.

BBINOMHATE TOXIECTBEHHBIE MPEOOpPa30BaHUsl PAIMOHATBHBIX BBIPAKEHUH HA OCHOBE
NpaBWI JEHCTBUN HAJlL MHOTOYWICHAMH H alreOpandecKuMu Jpo0OsMu.

PacknanpiBaTh KBagpaTHBIA TPEXUIEH HA MHOXKHUTEIH.

[TpumensTh peoOpa30BaHUs BHIPAKEHUH JIJIS pEIICHUS Pa3IMYHBIX 337a4 U3 MAaTEeMaTUKH,
CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHusI U HepaBEeHCTBA

Pemate nuHeliHbIe, KBapaTHbIC YpaBHEHUSI U pPAIlMOHAIbHBIE YPABHEHHMS, CBOJISAIIMECS K
HUM, CUCTEMBI IBYX YPaBHEHUH C IBYMS IIEpPEMEHHBIMH.

[IpoBoauTh MpoCTEMIINE UCCIENOBAHNS YPABHEHU U CUCTEM YPaBHEHHI, B TOM UYHUCIE C
pPUMEHEHHEM TpaduiecKUX IpeCTaBIeHUN (YCTaHABINBATh, UMEET JIM ypaBHEHUE U CHUCTEMA
YpaBHEHUH pelleHus], €CJIU UMEET, TO CKOJIbKO, U TIpoyee).

[lepexonuTh OT clIOBECHOW (HOPMYIHUPOBKM 3adaud K €€ anredpandeckol Mojenu ¢
MOMOILIBI0  COCTaBJIEHUS YpPAaBHEHUS WJIM CHUCTEMbl ypaBHEHWH, WHTEPIPETHUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33a4y TIOJyYEHHBINH pe3yJIbTarT.

[IpuMeHsATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JIJISi CPABHEHMS, OIEHKH, PEIIaTh JIWHEWHbBIC
HEPAaBEHCTBA C OJIHOM TEPEeMEHHOM W WX CHCTEMBI, JaBaTh TpadUUYECKyI0 HILTIOCTPAINIO
MHOKECTBA PEILIEHUI HEPABEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUHA

[TornMaTh ¥ UCTIOJIL30BaTh (PYHKITMOHATBHBIC TTIOHATHUS U SI3bIK (TEPMHUHBI, CAMBOJIMYECKHIE
0003HaYeHHsI), ONPELNATh 3HAaUeHHE (PYHKIIMH 110 3HAYEHUIO apryMEHTa, ONPeAeNsTh CBONCTBA
¢byHKIMYU IO €€ TpaduKy.

Ctpouts rpaduku 3J€MEeHTapHbIX QYHKIMM BUJA:

y = k/x, y = x2, y = x3y = |X|, y = VX, OnuCcEIBaTh CBOMCTBA 9HCIOBON (DYHKIMK 10 €&
rpaduxky.

K xoniy oOydeHuss B 9 kJjacce OOydYalOMMICS TONYYUT CIEAYIONIAE TMPEIMETHBIE
pe3ynbTaThl:

Yucsa v BLIYUCICHUSA

CpaBHUBATh U YIOPAIOUYNBATH PAllMOHANBHBIE H HPPALIMOHAJIbHBIE YUCIIA.

BeimonHaTe apudmernueckue NEHCTBUS C pallMOHAIBHBIMHU YHMCIaMH, cOYeTas YCTHbIE U
MUChMEHHBIC TPUEMBI, BBITIONHSATH BEIYUCIICHUS C UPPAIMOHATLHBIMU YUCIIAMHU.



HaxonuTs 3Ha4eHUs CTENEHEH C LEJIbIMH MTOKA3aTeIsIMU U KOPHEW, BBIYMCIIATh 3HAYCHUS
YUCJIOBBIX BBIPAKECHUM.

OkpyrisTh JAE€WCTBUTENbHBIE YHCIIA, BBINOJIHATH HPUKHUIKY peE3yJbTaTa BBIYUCIICHUH,
OLICHKY YMCJIOBBIX BBIPA)KCHUU.

YpaBHeHUs1 1 HEPABEHCTBA

PemaTs nuHelHbIE U KBaApATHBIE ypaBHEHUS], ypaBHEHUS, CBOAAIMECS K HUM, [IPOCTEHIIINE
JIpOoOHO-palOHANIbHBIC YPaBHEHUSI.

Pemare cuctemsl IByX JIMHEHHBIX YPABHEHHMH C JBYMsI IIEPEMEHHBIMU U CHCTEMBI JBYX
YPaBHEHHUH, B KOTOPBIX OJHO YPaBHEHUE HE SABIIACTCS JIMHEHHBIM.

Pemate TekcTOBbIE 3ajauM  anreOpanyeckMM CrnocoOOM C TOMOUIBIO COCTaBJICHUS
YPaBHEHHUS UM CUCTEMBI IBYX YPABHEHUH C IByMS IEPEMEHHBIMU.

ITpoBOAMTH MPOCTEHIINE UCCIEAOBAHNS YPABHEHUN U CUCTEM YPAaBHEHHM, B TOM YHUCIIE C
IpUMEHEeHHEM IrpaduyecKuX MpecTaBlIeHu (YCTaHaBIMBATh, UMEET JIM yPaBHEHUE WM CUCTEMA
YpaBHEHUH peLleHus], €CJIU UMEET, TO CKOJIbKO, U TIPOUEe).

Pemate nmHeiiHBIE HEpaBEHCTBa, KBaJIpaTHbIE HEPABEHCTBA, HM300pa)kaTb pEUICHHE
HEPAaBEHCTB HA YMCJIOBOM IIPSIMOM, 3alIMCBIBATH PEIIEHUE C IIOMOIIBIO CHUMBOJIOB.

Pematb cucTeMbl IMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIIOUYAIOIUE KBAIPaTHOE
HEPaBEHCTBO, U300pa)kaTh PELICHHE CUCTEMbl HEPABEHCTB HAa YMCJIOBOM MPSMOM, 3alMChIBaTh
pelIeHNE C TOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELLICHUN PA3IMYHBIX 3aad.

DOyHKIUH

Pacno3naBare pyHKIMY H3y4eHHBIX BUIOB. [I0Ka3pIBaTh CXEMaTHUECKHU PACIIONIOKEHUE Ha

KOOPJIMHATHOM TIOCKOCTH TpadukoB GpyHkimid Buna: y = kX, y = kx + b, y = k/x, y = ax2 + bx +
¢,y =x3,y=1X, y = |x|, B 3aBHCHMOCTH OT 3HauYeHHi1 KO>DDUIHEHTOB, ONMUCHIBATH CBOHACTBA

GbyHKLIU.

Crpouth u u300pakaTh CXE€MaTHYECKH IpadUKu KBagpaTUUHBIX (DYHKLUN, OMUCHIBATH
CBOICTBa KBaipaTUUHbBIX (PYHKLUN 1O UX rpauKam.

Pacrnio3HaBaTh KBaJpaTHUHYIO (QYHKIUIO 10 GOpMYIie, IPUBOAUTH IPUMEPHI KBaAPATHUHBIX
(GyHKUUH U3 pealbHON KU3HU, GU3UKU, TEOMETPUH.

YucJ10BbIE MOCJIE10BATEIbLHOCTH H POrPECCUH

PacnioznaBath apupMeTHUECKYI0 U T€OMETPUUECKYIO0 MPOTPECCHH MPU Pa3HbIX criocodax
3a/1aHusl.

BbIMONHATE BBIYUCICHHUS C MCIONB30BaHHEM (OpMYNI N-To WieHa apupMeTH4ecKoil u
T€OMETPUYECKON MTPOTPECCUM, CYMMBI ITEPBBIX N WICHOB.

N306paxarh 4ieHbl MOCIEeI0BAaTeIbHOCTH TOUKaMH Ha KOOPIUHATHOM TJIOCKOCTH.

Pemats 3a1aun, cBsI3aHHBIE C YUCIOBBIMH I1OCIIEI0BATENBHOCTSIMH, B TOM YHCIIE 3a7ja4l U3
peasbHOM JKU3HU (C UCTIONIb30BaHUEM KAJIBKYIATOPA, IUPPOBBIX TEXHOJIOTH).



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgposbie
Ne ni/m P Konrposbnsie  IIpakrunyeckue (up )
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsI
pecypchl
1 Yucna u BeuMCIeHU. PalimoHanbHbIE o5 1 bubmuoreka [IOK
yucia https://m.edso0.ru/7f415b90
bubmuoreka [{OK
2 AJIrCOPaHeCKHe BhIpaxeHiA 21 L https://m.edso0.ru/7f415b90
bubmuoreka [{OK
3 ¥ PaBHCHHS U HEPABCHCTBA 20 . https://m.edso0.ru/7f415b90
bubmuoreka [{OK
4 Koopumatet i rpaguu. Gynkim 24 . https://m.edso0.ru/7f415b90
bu6nmorexa LIOK
IT 1
> OBTOpeHHE 1 000DICHHE 6 https://m.edso00.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I1O
1 102 5 0

I[TPOT'PAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uuppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
bub6nmoreka IIOK
1 Yucna u Beruucnenus. Ksagparaeie KOpHH 15 https://m.edsoo.ru/7f417af8
2 Uucna u BeruucieHus. CTeneHb ¢ UeabiM - bubnuoreka [{OK
II0Ka3aTesIeM https://m.edsoo.ru/7f417af8
3 AnreGpanyeckue BhIpaXeHHs. 5 1 bubmmoreka [JOK
KBanpaTHbiii TpExuieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKe BEIPaKCHUS. 15 1 bubnuoreka [IOK
Anrebpanyeckas ApoOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 15 1 bubnnorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBa. CHCTEMBI 13 bubmuoreka [JOK
yYpaBHEHUHU https://m.edsoo.ru/7f417af8
bubmmoteka IIOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bubmmoteka IIOK
8 DyHKuH. OCHOBHEIE IOHATHS > https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
o DyHKuHH. TMCTOBLIC PyHKIIHMA o https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
10 TosToperme 1 0bobmenne 6 2 https://m.edsoo.ru/7f417af8
OBULIEE KOJIMYECTBO YACOB I10
- 102 6 0

[TPOTPAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

KounyecTBO yacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM uudpoBbie
Ne i/l P Konrpoabnsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 Uucna u Berunciienus. JlelcTBUTENbHEBIC 9 bubmuorexa [JOK
qucia https://m.edso00.ru/7f419d08
9 YpaBHEHUs 1 HEPABEHCTBA. Y PABHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnorexa [JOK
ypaBHEHUI https://m.edso00.ru/7f419d08
bubmuoreka [IOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTBa 16 1 https:/m.edsoo.ru/7f419d08
bubnmorexa LIOK
) 1 1
> YHKHHH 6 https://m.edso00.ru/7f419d08
bu6mmoreka IIOK
q 1 1
6 HCIIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 18 1 bubnmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOT'PAMMBI

7 KJIACC
Kon

MPOBEPSIEMOT0
pe3yJabTara

1

11

1.2

1.3

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

Yyucia U BEIUMCIIEHUSA

BrimonaaTs , coucTasa YCTHBIC u IIUCBbMCHHBIC HpI/IéMBI,

aqu)MCTHqGCKHG IleICTBHSI C paliMOHaJIbHBIMH YUCJIaMH

Haxomuth  3HaYeHUs  YUCIOBBIX  BBIPOKCHUH,  IPUMEHSTH
pa3zHooOpa3HbIe CIIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAUEHU N JPOOHBIX

BBIPKEHUH, CoZIepKaX OOBIKHOBEHHBIE U JIECATUYHBIE pOoOH

[lepexomute OT omHOM (opMBI 3amucu 4YWcen K APyrou
(mpeoOpa3oBbIBaTh  JECATHYHYIO ApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JCCATUYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO

JECATHUYHYIO IpO0Bb)

14

CpaBHI/IBaTB " YIIOPpAOOYNBATH PALITMOHAJIBHBIC YHUCJIA

1.5

OxpyriaTh uncna

1.6

1.7

BbINONHATE NPUKHUIKY U OLEHKY PE3YyJbTaTa BBIYMCICHHUH, OLIEHKY
3HQYEHWW YUCJOBBIX BBIPAKCHUH. BBINOTHATH JOEUCTBUS  CO

CTCIICHAMM C HAaTypPaJIbHBIMU IMOKAa3aTCIIsIMU

IIpuMeHATh NpU3HAKKA JEIMMOCTH, pa3JIOKECHUE Ha MHOKHUTEIN

HATYpaJIbHbIX YUCCII

1.8

Pemate  IIpakTUKO-OPUEHTHUPOBAHHBIE  3a/ayd, CBSA3aHHBIE C
OTHOLIEHWEM  BEIWYMH,  [PONOPLUUOHAIBHOCTBIO  BEJIMYUH,
IIPOLICHTAMH, WHTEPIIPETUPOBATh PE3YJIbTAaThl PELIECHUs 3a7ad ¢
Y4E€TOM OTPaHUYEHUH, CBSI3AHHBIX CO CBOMCTBAMHU PACCMATPHUBAEMBIX

00BEKTOB

AnrebpanuecKue BhIpaXKEHUS

2.1

2.2

Hcnons3o0BaTh air e6pa1/1quI<y10 TCPMUHOJIOTUIO U CHUMBOJIUKY,

IPUMEHSATH €€ B IIPOLIECCE OCBOCHMSI yUeOHOr0 MaTepuana

Haxomuth 3HaueHuss OYyKBEHHBIX BBIPDAKEHUN TMpU 3aJaHHBIX

SHAYCHUAX MMCPEMCHHBIX




BremonHsaTe mpeoOpazoBaHUsl IENOr0 BBIPAXKEHHS] B MHOTOWIECH

23 MIPUBEJICHUEM TIOJIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK
BEINOTHATE YMHOKEHHE OJJTHOYICHA HA MHOTOWIECH M MHOTOWIEHA Ha
2.4 MHOTOYJICH, NMPUMEHATHh (DOpPMYIJBI KBajpaTa CyMMBbl M KBajpaTa
pasHOCTH
OCyIIeCTBISATh Pa3NOKEHWE MHOTOYICHOB HAa MHOXHUTEIH C
2.5 MTOMOIIIbIO BBIHECEHHUS 33 CKOOKH OOIIEro MHOXHUTENS, TPYIITUPOBKH
ClIaraeMbIX, MPUMEHEHUS POPMYIT COKPAIIEHHOTO YMHOKCHHUS
26 [TpumensTh MpeoOpa3oBaHUSI MHOTOWICHOB JJIsI PEIICHUS Pa3TUIHBIX
' 3a/1ay U3 MaTeMaTHKH, CMEKHBIX MIPEJAMETOB, U3 PeaIbHON MPAKTUKH
x Hcnonp30BaTh CBOMCTBA CTENEHEW ¢ HATYpaJbHBIMU MOKA3aTENsIMU
' JUTS1 Ipe00pa3oBaHus BBIPAKCHHUI
3 YpaBHEHUS U HEPaBEHCTBA
Pemarp nuHeliHbIE ypaBHEHHUS C OIHOW MEpEMEHHOW, MpUMEHssS
3.1 MpaBmJIa TIEPEX0/Ia OT UCXOJHOTO YPABHEHHUS K PABHOCHILHOMY €MY.
[TpoBepsTh, SIBISAETCS JIM YUCIIO KOPHEM ypaBHEHUS
3.2 [Ipumensitb rpaduueckue METOAbl TPH PEHICHUH JTHHEWHBIX
' YpaBHEHUH U UX CUCTEM
33 [ToxOupare mpuMepbl Tap YHCET, SBISIONIUNXCS —PEHICHHEM
' JUHEHHOTO ypaBHEHUS C IBYMS IIepEeMEHHBIMU
CTpouTh B KOOPAMHATHOM MIOCKOCTH rpaduK TMHEHHOTO ypaBHEHUS
3.4 C ABYMsI ITIEPEMEHHBIMU; TIOJIL3YACH TPa(UKOM, TTPHBOTUTH TIPUMEPHI
pellleHus ypaBHEHUs
35 Pemate cucteMbl JByX JIMHEWHBIX YpPaBHEHMH C  JByM:
' MIEPEeMEHHBIMH, B TOM YHUCIIE TpaduIecKu
CocTaBisTh U peniaTh TMHEHHOE YPaBHEHHUE WIIH CUCTEMY JIMHEHHBIX
3.6 YPaBHEHHIA IO YCIOBHIO 3a/Ia4H, HHTEPIPETHPOBATH B COOTBETCTBUHU
C KOHTEKCTOM 33J[a4M MOJIYYeHHBIH pe3ynbTaT
4 Koopaunate! u rpaduku. OyHKIINN
H300paxaTh Ha KOOPIAWHATHOW MPSIMOW TOYKH, COOTBETCTBYIOIINE
4.1 3aJJaHHBIM KOOPJWHATAM, JIY9H, OTPE3KH, WHTCPBAJIBI, 3alMCHIBATH
YHCIIOBBIC TPOMEKYTKH Ha AITreOpanvdecKoM SI3bIKe
42 OTtMmedaTh B KOOPAMHATHOW TUIOCKOCTH TOYKM TIO 3aJaHHBIM

KOOpJAMHATAM




43 CrtpouTts rpaduxu muHerHbIX QyHKIHH. CTpouTh rpaduk GyHKIUN Y
' = [x|
OnwuceIBaTh ¢ MOMOIIBIO (DYHKIIMI W3BECTHBIC 3aBUCHMOCTH MEXKILY
4.4 BEJIMYMHAMU: CKOPOCTb, BpEMS, PACCTOSIHHE, LIEHY, KOJHUYECTBO,
CTOMMOCTb, IPOU3BOAUTEIILHOCTD, BpeMs, 00bEM paboThI
4.5 HaxonuTh 3HaueHne (PyHKIIMK 1O 3HAYEHUIO €€ apryMeHTa
[Tonumate rpaduyeckuii cnoco® TPEACTABICHUS W aHAIHM3a
4.6 uH(popMaIuy, HW3BJICKaThb M HHTEPIPETUPOBATH WH(OOpPMAIUIO W3
rpauKOB peasbHBIX MPOLIECCOB M 3aBUCUMOCTEH
8 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHBbIE Pe3yJabTAThHI 0CBOEHUSI 0CHOBHOI
NpOBePsIEMOr0 .
0o0pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOTI'O 00111ero 00pa3oBaHus
pe3yJabTara
1 Uucna u BBIYUCIEHUS
Hcnonp30BaTh  HavaJbHBIE  NPEACTABICHHS O  MHOXECTBE
11 JNEHCTBUTENBHBIX YHCET ISl CPAaBHEHUS, OKPYTJICHHS U BHIYUCIICHUH,
' n300pakaTh JEHCTBUTENBHBIE YHCIIA TOYKAMH HAa KOOPIWHATHOM
IpsAMOit
[TIpuMeHSATh TOHSATHE AapUPMETHYECKOTO KBAJIpaTHOTO KOPHS,
12 HaXOJUTh KBaJpaTHble KOPHM, HCIOJIB3YSl NPU HEOOXOIUMOCTH
' KaJbKYJISITOD, BBITIOJTHATh npeoOpa3oBaHus BBIpa)KEHUH,
coJiepKalX KBaJpaTHbIE KOPHH, UCTIONb3Ysl CBOWCTBA KOPHEH
13 Vcnonb3oBaTe 3amucud OOJNBUIMX M MaJbIX YHCEN C IOMOIIBIO
' JECATUYHBIX Ipo0ei u cTeneHeit uncna 10
2 Anrebpanyeckue BbIpaKeHHs
[TprMeHSTh TIOHSATHE CTENEHH C IIETBIM ITOKAa3aTeNeM, BBITIOIHSTH
2.1 npeoOpa3oBaHusl BBIPAKEHUH, COJAEPKAIIUX CTEMEHU C LENbIM
nokasaresem
BBIONTHATE  TOXIECTBEHHBIE TPE0Opa3OBaHUS  pallMOHAIBHBIX
2.2 BBIpQXXCHUI Ha OCHOBE MpaBWJI JCUCTBUN HAJ MHOTOWIEHAMH U
anredpandecKuMu Apo0sMu
2.3 PacknanpiBaTh KBagpaTHBIA TPEXUIECH HA MHOKUTEIN




2.4

3.1

3.2

[TpumensTh IpeoOpa3oBaHUsl BHIPAKEHUHN ISl PELICHHs pPa3IuYHbIX

3a/1a4 U3 MaTEeMaTUKH, CMEXHBIX IIPEMETOB, U3 PEAIbHON IIPAKTUKHU
YpaBHEHMS U HEPABEHCTBA

Pemate JMHEVHBIC, KBaJpaTHBIE YpPAaBHEHUS M palUOHAJIbHBIC
YPaBHEHHs, CBOJALIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUH C IBYMs

MNEPpCMCHHBIMU

[IpoBOANUTE NIPOCTEHIINE WCCIECIOBAHUS YPAaBHEHUHM M CUCTEM
YpaBHEHMH, B TOM UHCIE€ C NPUMEHEHHEM TIpadUUEeCKUX
IpeJIcTaBIeHUH (yCTaHaBJIUBATh, UMEET JIU YPABHEHHE WM CHCTEMA

ypaBHeHI/Iﬁ peumcHusAd, €CJIiu UMCECT, TO CKOJIbKO, U npoqee)

3.3

[lepexonuTs OT cioBecHOW (OPMYIMpPOBKM 3agauum K &
anredpandecko MOJEIU C IMOMOIIbIO COCTaBICHUS YpaBHEHUS WU
CUCTEMBbl YpaBHEHHH, HHTEPIPETUPOBATH B COOTBETCTBUU C

KOHTCKCTOM 3aJa4H HOqueHHLIﬁ pe3yiibTaTt

3.4

4.1

IIpuMeHATh CBOMCTBA YHUCIIOBBIX HEPAaBEHCTB MU CPaBHEHHS,
OLICHKH, peIIaTh JIMHEHHBIE HEPABEHCTBA C OAHOW NIEPEMEHHOM U UX
CHCTEMBI, 1aBaTh rpa)uuecKyr0 MILUTIOCTPALINIO MHOKECTBA peIlIeHHH
HEPaBEHCTBA, CUCTEMBI HEPABEHCTB

OyHKIIU

[TonnmaTrh M UCHONB30BaTh (PYHKUMOHAJIbHBIE TOHATUS M S3bIK
(TepMHHBI, CUMBOJIMYECKHE OOO3HAYEHUs), OINpPENENATh 3HAYCHHE
(GYHKIMH 110 3HAYEHUIO apryMEHTa, ONPEeNsaTh CBOMCTBA (QYHKIIUU

o e€ rpauky

4.2

Ctpouts rpaduku dJeMEHTapHBIX QYHKIIMHA BHJIA:
y=k/x

, Y =X%, ¥y = X3, Y = [X|, onuChIBaTh CBOWCTBA YMCIOBOH (DyHKIMU 1O €€
rpaduky

9 KJIACC

Kon
NpoBepsieMoro
pe3yJjbTara

1

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbI OCHOBHOTI'O 00111ero 00pa3oBaHus

Yucia U BEIUMCIIEHUSA




1.1

CpaBHI/IBaTB " yInopsaao4uBaThb pAalMOHAJIbHBIC U UPPALUMOHATIBHBIC

quciia

1.2

1.3

BeimonusaTe apudmMernueckue AeWCTBUS C pallMOHATBHBIMH YHACIIAMH,
couyeras yCTHbIE U IIMCbMEHHBIE IIPUEMBI, BBIIIOJIHATH BBIYUCIICHUS C

HppalliOHAJIbHBIMHA YU CJIaMU

HaxonuTh 3HaueHUs CTENEHEW C LENbIMU MOKa3aTeIs MU U KOPHEH,

BBIYUCIIATH 3HAYCHHN S YHCIIOBBIX BBIpa)KeHI/Iﬁ

1.4

OprI‘HSITB I[CﬁCTBHTGJIBHBIC quciia, BBIIIOJIHATD IMPUKUIOKY

pe3yibTaTa BLIQHCHGHHﬁ, OLICHKY YHCJIIOBBIX BLIpa)KeHI/Iﬁ

YpaBHEHUS U HEPABEHCTBA

2.1

2.2

Pemare nMHENMHbIE W KBaJpaTHbIE YpPaBHEHUS, YpPaBHEHUS,
CBOJISILLIMECS] K HUM, IPOCTEHNIIINE JPOOHO-PALlMOHANIbHbIE YPaBHEHUS
Pematb cucTeMbl ABYX TMHEWHBIX YPABHEHHUM C ABYMs IEPEMEHHBIMU
Y CUCTEMBI IBYX YPAaBHEHMH, B KOTOPBIX OJIHO YPABHEHUE HE SIBIACTCS

JIMHEUHBIM

2.3

Pemiate TekcToBBIE 3a/1auM alreOpandeckuM CIoCOOOM C MOMOILBIO
COCTABJICHUSl YPAaBHEHHsI WM CUCTEMBI ABYX YPAaBHEHUH C ABYMS

MNEPEMCHHBIMU

2.4

2.5

2.6

IIpoBOoaNUTE TIpOCTEHIINE WCCIECIOBAaHNUS YPAaBHEHUHM M CUCTEM
YpaBHEHHH, B TOM 4YHCI€ C NOPUMEHEHHEM TIpapuuecKux
npecTaBiIeHui (Hampumep, yCTaHAaBIUBaTh, UMEET JIU YypaBHEHHE

NI CUCTEMaA ypaBHeHI/Iﬁ peuieHud, €CJIi UMECT, TO CKOHBKO)

Pemiate  nuHeiliHBIE HCPAaBCHCTBA, KBAaApPATHLIC HCPABCHCTBA,
I/I306pa)KaTB PCIICHUC HCPABCHCTB Ha YHCIO0BOM HpHMOﬁ, 3allMChIBATh

pPEIICHUE C TOMOIIIBIO CUMBOJIOB

Pemiate cucTeMBl JIHHEHHBIX HCPAaBCHCTB, CUCTCMbI HCPABCHCTB,
BKJIFOHAIOMIUEC KBAaAPATHOC HEPABCHCTBO, I/1306pa)KaTL peuIcHuc
CHUCTEMBbI HCPABCHCTB HA YHCIOBOH HpHMOfI, 3alUChIBATh PCHICHUEC C

IIOMOIIBIO CHMBOJIOB

2.7

Hcrnonbs30BaTh HEpABEHCTBA IPU PEIICHUH Pa3JIMYHBIX 3a/1a4

OyHKIMU




3.1

PacrioznaBate  QyHKIMHM ~ W3y4yeHHBIX  BHAOB.  [lokaspIBaTh
CXEMaTUYECKH PACIOJOKEHHE Ha KOOPJAWHATHOM IUIOCKOCTH
rpapukoB (ynkuuii Buma: Yy=kx, y=kx+b, y=k/x, y=ax*+bx+c, B
3aBUCHUMOCTH OT 3HA4eHUU K03()(PHUIIMEHTOB, ONMUCHIBATH CBOWMCTBA

byHKIUI

3.2

[Toka3piBaTh CXEMATHYECKH PACIOJIOKCHHE Ha KOOPIWHATHOU
TUIOCKOCTH TpadukoB GyHKIMH Buga Y = VX, Y = [X| U onuceiBaTh

cBoMcTBa PyHKIUI

3.3

Crpouth M u300paXkaTh CXeMaTW4YeCKH Tpa(uKu KBaJAPaATHYHBIX

(GyHKIWH, ONMHMCHIBATH CBOWCTBA KBAAPATHYHBIX (DYHKIUH MO WX

rpadukam

3.4

Pacnio3naBaTh KBajpaTU4HYIO0 (QYHKIUIO MO (Gopmyse, MPUBOIUTH
IpUMephl KBAaJIPpaTUYHBIX (PYHKIHMHA U3 peanbHOW >KU3HH, (UMKH,

reoMeTpruun

ApudmeTrnueckast U reOMeTpUUYECKasi IPOrpeccuu

4.1

Pacno3naBaTh apu(METHUECKYI0 U TE€OMETPUYECKYIO IMPOTPECCUU

IIPU pa3HbIX crloco0ax 3aaHus

4.2

BbINONMHATE BBIYUCIIEHUS C HCIOJBb30BaHHEM (OpMys N-ro 4ieHa
apupMeTHUUECKOl U TEOMETPUUYECKON MPOTrpeccHii, CyMMBI MEPBBIX N

YJIICHOB

4.3

H306pa)KaTI> YJICHBI OCICa0BATCIBHOCTHU TOYKaMHU Ha

KOOPJAMHATHOM IMIOCKOCTH

4.4

Pemrats 3aaa4M, CBA3aHHBIC C YHCJIOBBIMH ITOCJICA0OBATCIBbHOCTIAMU, B
TOM YHCIC 3aJadyu U3 peanLHoﬁ KHN3HHU (C HUCIIOJIB30BaHHUEM

KaJIbKYJIATOPA, IU(PPOBBIX TEXHOJIOTHIA)




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Uucna 1 BBIYUCIICHUS
JlpoOu OOBIKHOBEHHBIE M JIECATHYHBIC, IEPEX0] OT OJHON (OPMBI 3aMUCH
1.1 apoOeit k npyroi. IloHsATHE palMOHAIBHOIO 4YMCIA, 3alMCh, CPaBHEHUE,
YIOPAIOYMBAHUE PALIMOHAIIBHBIX YHACEI
19 Apudmerndeckue AeWCTBUS C pallMOHATIBHBIME YMCIIaMu. Pemenue 3a1a4 u3
' peanbHON NPAaKTUKU HA YacTH, Ha IpooH
13 CreneHb ¢ HaTypajJbHBIM IIOKa3aTelleM: ONpejesieHHe, NpeoOpa3oBaHKe
' BBIPAKEHUI HA OCHOBE ONPEENICHNUS, 3aIIUCh OOJBIINX YUCEI
w [IponeHTsl, 3amuch NPOLEHTOB B BUAE ApoOU U poOU B BUJE MPOLIEHTOB.
' Tpu OCHOBHBIE 33a]1a4M Ha MPOLIEHTHI, PEIICHUE 3a]1a4 U3 PEATbHON PAKTUKA
L5 [IppuMeHeHHEe TNPU3HAKOB JEIMMOCTH, pa3JIOKEHUE HA MHOXKHUTEIH
' HaTypaJIbHBIX YUCEIl
16 PeanbHble  3aBHCMMOCTH, B TOM 4YHclae TpsMas U oOparHas
' MIPONOPLIHNOHAIBHOCTH
2 Anrebpanyeckue BbIpaXKEHUS
51 [IepemeHHBIE, YNCIOBOE 3HAYECHUE BBIPAKEHNUS C IEPEMEHHOM. JlonycThMBIE
' 3HAYEHUS [IEPEMEHHBIX
25 [IpencraBneHre 3aBUCUMOCTH MEXJy BeIMYMHAMU B BUAE (OPMYIIHI.
' Brruucnenus no gopmynam
23 IIpeoOpa3oBanue OYKBEHHBIX BBIPAXEHHUH, TOXKAECTBEHHO paBHbIE
' BBIPAKECHUS
2.4 CBoliCcTBa CTENEHU C HATYPAJIbHBIM [TOKA3aTEIEM
25 OpHownenbl 1 MHOrouIeHbl. CTeneHs MHOTOWIEeHa. CoKeHne, BHIYUTaHNUE,
' YMHOKE€HHE MHOT'OUYJICHOB
@opMyNbl  COKpPALIEHHOTO YMHOMKEHMs: KBaApaT CyMMBI U KBaapar
2.6 pazHoctu. dopmyna pa3HOCTH KBaapaToB. Pas3nokeHne MHOroO4JIEeHOB Ha
MHOXUTEIN
3 VYpaBHeHUs
31 VYpaBHeHHE, KOpPEHb YpaBHEHMs, IpaBUja MpeoOpa3oBaHMs YpaBHEHUS,
' PaBHOCUIILHOCTb YPaBHEHU




3.9 JluHeitHOe ypaBHEHHE C OJIHOW TMEPEMEHHOM, YUCJIO KOpPHEW JMHEUHOTrO
' YpaBHEHUS, PEILICHHUE JIMHEHHBIX YPABHEHUI
33 CocraBieHre ypaBHEHUH 10 yCIOBUIO 3a1aui. Pernienre TeKCTOBBIX 3a1a4 ¢
' IIOMOLIBIO YPaBHEHUN
3.4 JluneliHoe ypaBHEHHE C IBYMS IIEPEMEHHBIMH U €T0 Tpadux
CucreMa JBYX JMHEMHBIX YpaBHEHHH C JBYMs IMEpeMEHHbIMU. Perienue
3.5 CHCTEM ypaBHEHHH criocoO0OM MoACcTaHOBKH. [IpuMephl penieHns TeKCTOBBIX
3a/1a4 ¢ IOMOUIBbIO CUCTEM YPaBHEHUN
4 Koopaunats! u rpaduku. @yHKIIUN
4.1 Koopaunara Toukn Ha mpsMon
42 Yucnossle IpoMEKYTKH. PaccTosiHue MKy ABYMS TOUKaMU KOOPAMHATHOU
' MpSMOit
43 [IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. AGcuucca U opJauHarTa
' TOYKH Ha KOOPJMHATHOM IJIOCKOCTH
w [Tpumeps! rpadukoB, 3axanHbIx Gopmynamu. UreHne rpaduKkoB pearbHBIX
' 3aBUCUMOCTEHN
4.5 Ionsarue gpynkuun. I'papux pynkuuu. CroiicTBa QyHKIHIA
4.6 Jluneitnasa pynkuus, e€ rpaduk. I'padux pyHkmm y = [X|
47 I'padnueckoe perieHne JUHEHHBIX YpaBHEHUN U CUCTEM JIMHEWHBIX
' ypaBHEHUH
8 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHMUS
1 Yucna 1 BBIYUCIIEHUS
11 KBangparubiii kopeHb u3 uucna. lloHsTHe 00 HMppalMOHATBHOM 4YHCIIE.
' JlecsiTuuHble MPUOIMKEHNS HPPALMOHATIBHBIX YHCET
CpoiicTBa apudMeTHyecKux KBaJpaTHBIX KOpHEH M UX MpPUMEHEHHE K
1.2 peoOpa3oBaHUIO YHCIIOBBIX BBIPAKEHU N u BBIUYHCIICHUSIM.
JlelicTBUTENbHBIC YHCTIA
1.3 Crenens ¢ 1enpIM MokasareneM U e€ cBoiictsa. CTaHgapTHas 3aluch Yuciaa
2 Anrebpanueckue BbIpaXeHUs
21 KBanpaTtHblii TpéxusneH, pas3lokKeHHE KBaJpaTHOIO TpEXUYJeHa Ha
' MHOXKHTEIIN




2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajire0pandeckoit 1poou

2.3 CrnoxeHue, BBIYMTaHUE, YMHOXKEHHUE, JCIICHHE allreOpandecKux apooei

24 PanrionansHbIE BRIp@KEHUS U UX TIPEOOpa3oBaHue
3 YpaBHeHUs U HEPABEHCTBA

31 KBanpatHoe ypaBHeHue, ¢opMmyna KOpHEH KBaJpaTHOIO ypaBHEHHS.
' Teopema Buera

3.2 Pemenue ypaBHeHU, CBOAAIIUXCA K TUHEHHBIM U KBaJPaTHBIM

3.3 [Ipocreiimme 1poOHO-palIMOHATILHBIC YPAaBHEHUS

I'padmueckas nHTEpHIpeTallis ypaBHEHUH C IByMS IIEPEMEHHBIMU U CUCTEM
3.4 JIMHEWHBIX YPAaBHEHUM C IBYMs IepeMeHHBIMU. [Ipumepsl pemenus cucreM
HEJTMHEWHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMH

3.5 Pemennie TeKCTOBBIX 33724 anredpandeckum crnocooom

3.6 UucnoBbie HEPABEHCTBA U UX CBOMCTBA

3.7 HepaBeHCTBO ¢ 0/1HOM TTepeMEHHOM

3.8 PaBHOCHIIBHOCTD HEPABEHCTB

3.9 JInneliHbIe HEPABEHCTBA C OJJHOM IIEPEMEHHOU

3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJIHOM MepeMEHHON
4 OyHKIIUA

11 [lonstne @ynkuuu. OOIACTh ONpeAeaeHUs] WU MHOXECTBO 3HAYCHHM
' ¢ynkuuu. CrnocoOsl 3ajaHus QyHKIHUN

4.2 I'paduk pynkumu. Yrenue cBOMCTB GyHKIUH 1O €€ rpaduxy

4.3 [Ipumeps! rpadukoB GyHKIIHM, OTpaXxaroMX pealbHble IPOLECCH

44 OyHKIUYN, ONUCHIBAIOUINE TPSIMYI0 W OOpaTHYIO TPOMOPIHOHATIbHEIC
' 3aBUCHMOCTH, UX TpapuKu

4.5 Oyukmmu y =Xx2, y = X?

4.6 Oyukuuu Y = [x, y = |x|

4.7 I'padmueckoe penienne ypaBHEHUH U CUCTEM ypaBHEHUI

9 KJIACC
Kon IIpoBepsieMblii JJIEMEHT COePKAHUS

1

Yucna ¥ BEIYUCIIEHUS




PaHI/IOHaJ'IBHBIe 4quciia, HppalUOHAJIBHBIC YHCJIa, KOHCYHBIC U OeCKOHEYHEIE

11 JIECSITUYHBIE IPOOU
MHOXECTBO  NEHCTBUTEIBHBIX  4YMCEJN, JEHCTBUTEIIbHBIC YHCIA  Kak
12 OecKOHEYHbIE JeCATHYHbIE JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
' MEXKJy MHOYKECTBOM JCHCTBUTEIBHBIX YUCEI W KOOPJAMHATHOW MPSMOM.
CpaBHeHHE NEMCTBUTEIBHBIX YUCEI
1.3 Apudmerndeckue 1eUCTBUS C ACHCTBUTEILHBIMH YUCIAMU
W3mepenus, npubamxeHus, olleHku. Pa3Mepbl 00bEKTOB OKPY>KAOILEro MUpa,
w JUINTEIBHOCTh IPOLECCOB B OKpyXkatouiem mupe. [IpubnnxénHoe 3HaueHUe
' BEJIMUMHBI, TOYHOCTH npubnmxkenus. Okpyriaenue uncen. [Ipukuaka u omeHka
Pe3yabTaTOB BBIYACICHUN
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 YpaBHEHUsI C OHON TEpEMEHHON
2.2 Jluneitnoe ypaBHeHue. PenieHne ypaBHeHH, CBOASIINXCS K TMHEHHBIM
2.3 KBanpatnoe ypaBHeHue. PelieHne ypaBHeHU, CBOAAIIUXCS K KBAaJAPaTHBIM
Y bukBagpatHoe ypaBHeHue. llpumepsl perieHuss ypaBHEHUHl TpeTbel W
' YETBEPTOU CTEIICHEN Pa3JIOKEHUEM HAa MHOKHUTEIN
2.5 Pemenne npo6GHO-paliMOHaNbHBIX YpaBHEHUN
2.6 CucreMsl ypaBHeHU
2.7 VYpaBHeHUE ¢ ABYMs IEPEMEHHBIMU U €0 Tpaduk
2.8 Pemenue cucreM 1ByX JIMHEHHBIX YpaBHEHUH C JBYMs IEPEMEHHBIMU
29 Pemenne cucreM AByX ypaBHEHUH, OJHO U3 KOTOPBIX JMHEWHOE, a Ipyroe —
' BTOPOMU CTEIICHH
2.10 ['padmyeckas MHTEpIpETALlMsl CUCTEMBI YPaBHEHUI C IBYMsI IEpEMEHHBIMU
2.11 Pemenne TeKCTOBBIX 3a/1a4 areOpandecKuM CrIocoOoM
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenne nuHeHBIX HEPABEHCTB C OHOM IIEPEMEHHOM
2.14 Peuienne cucreM ITMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOU
2.15 KBanpaTtHble HEpaBEeHCTBA
216 I'padmueckas mHTEpHpeTanyss HEPAaBEHCTB U CHUCTEM HEPAaBEHCTB C ABYMS
' NepPEeMEHHBIMU
3 OyHKIUHU




KBagpatnunas ¢yskiusa, e€ rpaduk m cBoiictBa. [lapabosa, KoopawHATHI

3 BEPIINHBI TapadoIbl, 0Ch CHMMETPUH TapadoIIbl

3.2 I'paduku dpynkimii y=Kkx, y=kx+b 1 ux cpoiicra

3.3 I'paduku pynkumii y=K/X, y = X’ u ux cBoiicrpa

3.4 I'paduku GyHKIU , ¥ UX CBOHCTBA
4 UYucnoBsle NOCIEA0BATENBHOCTH

41 Onpeznenenue u cnocoObl 3aJJaHUs YMCIOBBIX MIOCIEI0BATENIbHOCTEH. 3a1aHne
' MOCIIE0BATEIFHOCTH PEKYPPEHTHOM hopMyInoit u ¢popmysioii N-To dieHa

42 Apudmernueckass nporpeccus. PopMmynbl N-ro WieHa apuPMeTHIECKOH
' IPOTPECCUH, CyMMBI NIEPBBIX N YJIEHOB

13 ['eomerpuueckast mnporpeccus. @Popmyasl N-ro wieHa TIe€OMETPUYECKON
' IIPOrPECCUH, CYMMBI IIEPBBIX N WIEHOB

44 N300paxkenne uneHOB apu(pMETHUYECKOW U T'€OMETPUUYECKON mporpeccuit
' TOYKaMH Ha KOOPJMHATHOM MIIOCKOCTU. JIMHEHHBIN U SKCIIOHEHIMATIbHBIN POCT

4.5 CJ105KHbBI€ MPOLIEHTHI




ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBePsIeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K NMPEAMETHBIM pe3yJibTaTaM
0CBOEHHUS OCHOBHOI 00pa30BaTe/IbHOI NPOrPaMMbl OCHOBHOT'O
o01mero oopazoBanusi Ha ocHoBe ®I'OC

YMeHne ornepupoBaTh MOHATUSMHU: MHOXKECTBO, IOAMHOMXECTBO,
omepanuu HajJ MHOXKECTBAMH; YMEHHUE ONEPUPOBATH MOHSATHUSIMHU:
rpad, CBS3HBIN rpad, AepeBO, LUK, TPUMEHATh UX MPH PEIICHUU
3aja4; yYMEHHE UCIIONb30BaTh TpadHUuecKoe IpelCTaBlICHHE
MHOJKECTB JUIsl OIKCAHUSl pealbHbIX IPOLIECCOB U SIBICHHUH, MpHU

pELICHUH 3a/1a4 U3 APYTUX YIeOHBIX MIPEIMETOB

YMeHue onepupoBarh MOHATUSIME: ONPECIICHHE, aKCHOMa, TeOpeMa,
JI0KA3aTeNbCTBO; YMEHHE paclo3HaBaTh WCTUHHBIE U JIOKHBIE
BBICKA3bIBAaHUS, MPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBAHUA U OTPULIAHUA BBICKQ3bIBaHUH

YMeHne onepupoBaTh MOHATHAMHU: HATYPAIBHOE YUCIIO, TIPOCTOE U
COCTaBHOE YHUCJO, JEIMMOCTh HaTypalbHBIX YHCEN, MPU3HAKU
JETMMOCTH, 1I€JI0€ YUCIIO0, MOAYJIb YHCIa, OOBIKHOBEHHAs! Ipo0b U
JecsTHYHas ApoOb, CTAaHJAPTHBIN BUJI YKCIIA, pallMOHAIEHOE YHCIIO,
UpPpALMOHATIBHOE YMCIIO, apu(METUYECKUN KBaJpaTHBIH KOPEHb;
YMEHUE BBINOJHATH JEHUCTBUS C 4YHCIaMH, CpPaBHUBATb U
YOOPSIOYMBATh YHWCJIA, TPEACTABIATh YHCIAa Ha KOOPJAMHATHOW
NpSIMOM, OKPYIJISATh YHUCIA; YMEHUE JeNaThb NPUKUIKY U OLICHKY

pe3yJibTaTa BEIYUCIECHUN

YMeHue onepupoBaTh MOHITHSIMH: CTETIEHb C LEIbIM MOKA3aTelIeM,
apudMeTHUECKUI KBaApaTHbIM KOPEHb, MHOTOUJICH, aJire0Opandeckast
Ipo0b, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HaTypalbHON CTENEeHH
Oouibllle €MHMIBI; YMEHHE BBIIOJIHATH pacuéTsl MO (opMmysam,
npeoOpa3oBaHus LENbIX, JAPOOHO-PALIMOHAIBHBIX BBIPAXKEHUN U
BBIPAXEHUM C KOPHAMM, pa3jIoKEHNE MHOTOWIEHA HA MHOXHTEIH, B
TOM YHCJIE€ C HUCHOJb30BaHUEM (OPMYNT Pa3HOCTH KBaJIpaToB HU

KBaJApaTa CYMMBbI U Pa3HOCTU

YMenue ONCpUpOBATh MMOHATUAMU: YUCIIOBOC PAaBCHCTBO, YPABHCHHUC

C OJIHOW TEPEMEHHOW, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C




MIEPEMEHHOM; YMEHHE PEIlIaTh JUHEHHbIE U KBAIpaTHbIC YpPaBHEHUS,
JIPOOHO-PAMOHABHEIC YPAaBHEHUS C OJHON NMEPEMEHHOM, CHUCTEMBI
JIBYX JIMHEWHBIX YPAaBHEHUH, TUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE W JIPOOHO-pAIlMOHAIBHBIE HEPABEHCTBA C OIHOU
MIEPEMEHHOM, B TOM YUCJIE IPU PELICHUH 3a/1a4 U3 IPYTUX IPEIMETOB
M TPAKTUYECKHX 3a7ady; YMEHHUE MCIIOJIb30BaTh KOOPAWHATHYIO
OPSIMYI0O U KOOPAMHATHYIO IUIOCKOCTH Ui M300pa)KeHUs pelieHui

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBarh NOHATUAMU: GYHKIUA, TpaduK QYHKIHH, HYIH
(GYHKIMM,  TPOMEXKYTKH  3HAKOIOCTOSHCTBA,  MPOMEXYTKH
BO3pacTaHMs, yOBIBaHUWS, HAWOOJbIIEE M HAUMEHbIIEE 3HAUCHHS
byHKIHIH; YMEHHE  OINEPUPOBATH  IOHATHSIMH: npsmast
MPOTIOPIMOHATILHOCTD, JINHEHHAsT PYHKIUS, KBagpaTHIHas (QyHKIHS,
oOpaTHasi NPONOPIUOHAIBHOCTH, Napaboia, rumepOoia; yMeHHe
ctpouth rpaduku  GYHKOWH, WUCHONB30BaTh Trpadukd IS
OIIpEJICTICHNs] CBOWCTB IPOIECCOB M 3aBUCUMOCTEH, /ISl peIICHHS
3a7a4 U3 JPYrux y4eOHBIX MPEIMETOB U PEATbHON JKU3HU; yMEHHE

BBIpaXaTb (I)OpMy.]'IaMI/I 3aBUCUMOCTU MCIKAY BCIIMYNHAMU

YMeHue  onepupoBaTb  IOHSTHUSAMM: II0CJIEI0BATENBHOCTD,
apugmernueckas U TEOMETpUYECKass MPOrpecCUud; yMEHHE
UCIOJIb30BaTh CBOMCTBA MOCIENOBATEIBHOCTEH, (hOPMYIIBI CYMMBI U
o0IIero wieHa MpyU PELIeHUH 331ad, B TOM YUCIE 3aJad U3 JPyrux

y‘Ie6HLIX MNpeaAMETOB U peanLHoﬁ JKHN3HHU

YMeHue pemats 3a7aud pa3HbIX THMOB (B TOM YHUCIIe Ha MPOLEHTHI,
JIOJIM W 4YacTH, JBIKEHUE, PaboTy, IeHy TOBApOB U CTOUMOCTH
MMOKYTIOK ¥ YCITyT, HAJIOTH, 3a7]a4H U3 00JIaCTH YIIpaBJICHUS JTMIHBIMU
U ceMeWHbIMH (UHAHCAMH), YMEHHE COCTaBISTh BBIPAKEHUS,
YpaBHEHUsS, HEPAaBEHCTBA M CHCTEMBI [0 YCJIOBHUIO 3aJ1ayH,
MCCJIEIOBATh MOJyUYEHHOE PEIIEHUE U OLIEHUBATh MPABIONOA00HOCTh

MOJIYYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh NOHATUAMU: (UTYpa, TOUKA, OTPE3OK, IpsimMas,
ayd, JI0OMaHas, yrou, MHOI'OYTOJIbHUK, TPEYrOJIbHUK,
paBHOOEAPEHHBIH u PaBHOCTOPOHHUI TPEYTOJIbHUKH,
IpPSMOYTOJIBHBIM TpEyrojbHUK, MeIuaHa, OUCCeKTpuca U BBICOTA

TPEYrojbHUKa,  YETHIPEXYTrOJIbHUK,  MNapajuiesiorpaMM,  pomo,




NpSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C NPOCTPAHCTBEHHBIMH (HUTypamH;
YMEHHE pelIaTh 3a/1ayd, B TOM YHUCJIE€ U3 MOBCETHEBHOM JKHU3HH, Ha
HaXO0X/I€HNE F€OMETPUUECKUX BEJIUYHUH C IPUMEHEHUEM U3YUYEHHBIX

cBoMcTB (huryp u pakToB

10

VMeHHEe ONepHpoBaTh IOHATHSIMHU: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapaIeIbHOCTh U MEPICHIUKYIISIPHOCTD MPSMBIX,
YroJl MEXIy TNPSMBIMH, HEPICHIUKYISP, HAKIOHHAS, MPOCKLUS,
nogodue  ¢uryp, TOAOOHBIE  TPEYrOJbHUKH,  CHUMMETPHS
OTHOCHUTEJIPHO TOYKH U MPSIMOW; YMEHHE paclo3HABAaTh PaBEHCTBO,
CUMMETpHIO W momobue  ¢uryp,  HapauleIbHOCTh U

NEPHNCHAUKYJIAPHOCTD IIPAMBIX B OKPY’KarOIeM MHUPE

11

VYMeHue onepupoBaTh INOHATHAMM: JUIMHA, PAcCCTOSHHUE, Yol
(BeMMYMHA yIJia, CHHYC U KOCHHYC yIJla TPEyroJIbHHKa), IJIOMIA/b;
YMEHHUE OLICHUBATh Pa3Mepbl IPEIMETOB U OOBEKTOB B OKPYXKAIOILEM
MHUpE; yMEHHE TPUMEHSTH (QOPMYIBl MEpPUMETPa W IUIOMIAIH
MHOI'OYTOJIbHUKOB, JUIMHBI OKPY’KHOCTH M IUIOLIAAN Kpyra, o0bema
IPSIMOYTOJIBHOTO MapajlieenuIena; yMEHUEe MPUMEHITh MPU3HAKU
paBEeHCTBa TPEYTOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroOJIbHUKA,
teopeMy Iludaropa, TpUTrOHOMETPUYECKHUE COOTHOIICHUS JUIS

BBIYMCJICHUA OJINH, paCCTOHHHﬁ, i (ONENEY

12

YMeHune wu300paxarb IJIOCKHE (Urypsl M HMX KOMOMHAIUH,
IIPOCTPAHCTBEHHbIE (UTYPHl OT PYKH, C MOMOUIBIO UYEPTEKHBIX
UHCTPYMEHTOB U DJIEKTPOHHBIX CpPEICTB II0 TEKCTOBOMY HIIU

CHUMBOJIbHOMY OITMCAHUIO

13

14

YMeHue OnepupoBaTh TMOHATUAMHU: MNPAMOYroJibHagd CHCTCMaA
KOoOpJuHAT, KOOpJAMHATBI TOYKH, BCKTOpP, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpPAa HA YHCIO, CKaJIAPHOC TIPOU3BCACHUC
BCKTOPOB, YMCHUC HCIIOJIB30BAaTh BCKTOPbBI W KOOPJAWHATHI JJId
MNPEACTAaBJICHUA JAHHBIX W PCHICHUA 3a/{a4, B TOM YHCJIC U3 APYTUX

y49eOHBIX TIPEIMETOB U PEATbHON KU3HU

VYmenue ONCprUpOBaATH IMMOHATHUAMU: CTOJIOMKOBBIE U KPYTOBEBIC
quarpaMMmbl, TaONWIBI, CpeaHee apudMeTHUecKoe, MenaHa,
HauOoJIbIlIee U HAMMEHBIIIEE 3HAUCHHUS, pa3MaxX YHCIOBOTO Habopa;

YMEHUE W3BJIEKAaTh, HMHTEPIPETUPOBATH M  IMPeoOpa3OBBIBATH




15

16

uH(pOpMalKIo, TPEJICTAaBICHHYI0 B TaOiuIlaX UM Ha Jauarpammax,
OTpaKaroIlyl0 CBOMCTBA U XapaKTEPUCTUKH PEAJIbHBIX IPOLECCOB U
SBJICHUN; yMEHHE pacrno3HaBaTh HW3MEHYUBBIE BEIMYMHBI B

OKpYXaIoIIeM MHpPE

YMeHue onepupoBaTh MOHATUSMU: CIYYalHBIM OMNBIT (CIIy4alHBIN
AKCIIEPUMEHT), JJIEMEHTApPHOE COOBITHE (dJIEMEHTAPHBIA HCXOJ)
CIIy4aifHOTO OIBITA, CIYYailHOE COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHE HAXOAUTb BEPOSITHOCTH CIY4alHBIX COOBITHI B OMBITaX C
PaBHOBO3MOXXHBIMU 3JICMEHTAPHBIMU COOBITHUSIMU; YMECHHE PEIIaTh
3aJjaud METOJOM OPraHW30BaHHOrO Mepedopa U ¢ MCIOJIb30BaHUEM
MpaBuja YMHOXKCHHUS; YMEHHE OIEHHUBATh BEPOSTHOCTH peaTbHBIX
COOBITHIA U SBIIEHUI, TOHUMATh POJIb IPAKTHUYECKU JOCTOBEPHBIX U
MaJIOBEPOSATHBIX COOBITUHA B OKPYKAIOIIEM MHpPE H B JKU3HU;
3HAKOMCTBO C TIOHSATHEM HE3aBUCHUMBIX COOBITHIi; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YKHCEN U €T0 POJIBIO B MAaCCOBBIX SABJICHUAX

YMeHue BbIOMpaTh NOAXOISAIIMNA HW3YYEHHBIH METOJ Ul pPELICHUS
3aJ]a4M, IPUBOJUTH NIPUMEPBI MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HH, PACIIO3HABATH IPOSBICHUE 3aKOHOB MATEMATHKHU
B HCKYCCTBE, OIIMCBIBATH OTJACIBHBIC BBIJAIOIINECS DPE3YJIBTATHI,
MIOJIy4eHHBIE B XOJ€ Pa3BUTHS MATEMATHKU KaK HayKH, IPUBOIUTH
IpUMEpPBl  MAaTEeMaTUYECKUX  OTKPBITMM W HUX aBTOPOB B

OTEYECTBEHHOW U BCEMUPHON NCTOPHUH




IHHEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA OI'D ITO

MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS

1 Hucna u BIYUCIICHUS

11 Harypanbnble u nensie yncna. [Ipu3Haky JenMMoCTH HEIbIX YUCEI

1o OOBIKHOBEHHBIE ¥ JCCATUYHBIC JIPOOM, TPOIEHTHI, OCCKOHEUHBIC
- MepUOANYECcKUe qpodu

13 Panmonaneubie uncna. Apudmernyeckue omepanudyd ¢ parnydoHATbHBIMH
. YUCIaMHU

14 JleiicTBUTENBHBIC YKCa. ApU(METHICCKHIE ONIEPAIUN C ICHCTBUTEIIEHBIMU
. YUCIaMHU

15 [TpubnmkEHHBIC BBIYMCIICHHUS, TIPABUJIa OKPYTJICHUS, IPUKHUIKA U OIICHKA
. pe3yJibTaTa BEIYMCIEHUN
2 Anrebpanyeckue BhIpaKEeHUs

2.1 BbykBenHble BeIpakeHUs (BbIPaXKEHUS C IEPEMEHHBIMHU )

99 Crenensb ¢ uenbiM nokazatesneM. CTEneHb ¢ pallMOHAIBHBIM MTOKa3aTeIeM.
- CBoiicTBa cTeNIeHU

2.3 MHorouieHb!

2.4 Anrebpanueckas JpoOb

)t Apudmernueckuii  KopeHb  HaTypaibHON  cremeHu. J[leiictBus ¢
. apu(pMeTHYEeCKUMHU KOPHAMHU HATypaJIbHON CTETIeHU
3 VYpaBHEHUs U HEPABEHCTBA

31 ensie u npoOHO-panMoHaNbHbIE ypaBHEHHsI. CHCTEMBI M COBOKYITHOCTH
. YpaBHEHUU

39 ensie u npoOHO-parmoHaIbHBIE HEpaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
. HEPaBEHCTB

3.3 Pemienue TeKCTOBBIX 3a1a4
4 Uucnoble NOCIIeI0BATENbHOCTH

4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH

42 Apudmerndeckass U reoMmerpuueckas mporpeccund. Dopmyna CIOKHBIX

MPOLIEHTOB




OyHKIUU

OyHK1UA, cnocoObl 3amanus (GyHkiuu. ['paduk dyakmum. OO6iacTh

ONpeNieNIeHUs M MHOXECTBO 3HadeHMd ¢yHkimu. Hymm  yHxmmm.

5.1. [TpomexxyTKH 3HaKOMOCTOSIHCTBA. [IpOMEXyTKH MOHOTOHHOCTH (DYHKIIWH.
MakcumymMbl ¥ MUHUMYyMBl (QyHkuuu. HauOonbliee u HauMeHbIlee
3Ha4YeHUe (PYHKIUHU Ha IPOMEKYTKE

6 Koopaunats! Ha IPsIMO U INIOCKOCTH

6.1 Koopaunarnas npsimas

6.2 JlekapTOBbI KOOPAMHATHI Ha MJIOCKOCTH

7 I'eomerpus

7.1 I'eomerpuueckue GpuUrypsl 1 UX CBOMCTBA

7.2 Tpeyronbauk

7.3 MHOroyrojabHuKu

7.4 OKpy>KHOCTb U KpyT

7.5 V3mepeHue reoMeTpu4eckux BEIMYUH

7.6 BexToph! Ha MIIOCKOCTH

8 BeposiTHOCTh 1 cTaTUCTHKA

8.1 OnwucarenpHas CTaTUCTUKA

8.2 BepositHOCTB

8.3 KombunaTtopuka

8.4 MHosxecTBa

8.5 I'pads




