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MNOACHUTEJIBHAS 3AIINCKA

AnreOpa sBISIETCST OJHMM W3 OINOPHBIX KYpCOB OCHOBHOTO o0O0miero oOpa3oBaHHS: OHa
oOecrieunBaeT M3y4yeHUE APYTUX AMCLUMILUIMH, KaK €CTECTBEHHOHAYYHOIO, TaK U T'yMaHUTapHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOOUMO Ui MPOAOJDKEHHS OOpa3oBaHMS U B MOBCEJHEBHOH >KHU3HU.
PazBute y oOydaromuxcsi Hay4YHBIX MPEACTABICHUNH O TMPOUCXOXKICHUHM U  CYUIHOCTH
anredpandecKkux adCTpaKIHii, CIOcO0e OTPAKEHUSI MATEMATHYECKON HAYKOU SIBIICHUH U TIPOIIECCOB
B NpUPOJE U OOIECTBE, POJIUM MaTEeMaTHYECKOrO MOJEIHMPOBAHMS B HAy4YHOM IIO3HAHUU U B
NPaKTUKE CHocoOCTBYeT (HOPMUPOBAHMIO HAYYHOTO MHPOBO33PEHHMS W KAayeCTB MBIIUICHUS,
HEOOXOJUMBIX JUIsl ajanTallid B coBpeMeHHOM IudpoBoM obmectBe. M3ydenue anreOpsl
o0ecrieynBaeT pa3BUTUE yYMEHHUS HAOIIOAAaTh, CPAaBHHUBATH, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyer
KPUTHYHOCTH MBIIUIEHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBAaTh CBOM JICHCTBUSL U
BBIBOZIBI, (hopMynupoBaTh yTBepkAeHUsA. OCBOeHHE Kypca anreOpbl oOecreyrBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUSI OOYYaroIIMXCS: OHU HUCHONB3YIOT JIeAYKTHBHBIE W WHIyKTHBHBIC
paccyxacHus, 0000IIeHNEe U KOHKPETH3AIHIO, a0CTparupoBanue u ananoruto. O0yueHue anredpe
MpeoiaraeT 3HAUYUTENbHBIH O00BEM CaMOCTOATEIBHONM NEATEIBHOCTH OOYYArOIIMXCS, MOITOMY
CaMOCTOSITENIFHOE PEUICHUE 33134 SIBIISICTCS peain3alieil e TeIbHOCTHOTO MTPUHIIUIIA 00yIeHUsI.

e B pabGouyro nporpamMmmy ObUTH BHECEHBI H3MEHCHHS TPUKa3 MuHNpocBemenus Poccun ot
09.10.2024 N 704 «O BHECEHMU U3MEHEHUN B HEKOTOPBIE MPUKa3bl MUHUCTEPCTBA
npocseneHus: Poccuiickoit denepanuu, kacarompecs GpeaepanbHbIX
00pa3oBaTeNbHBIX TPOrpaMM HayaJIbLHOTO 001Iero 0O0pa3oBaHMs, OCHOBHOT'O OOIIETO
00pa3oBaHus U CPEAHETO 00IIEro 00pa30BaHUM.

B cTpykType mporpammbl ydueOHOTO Kypca «AmnreOpay» Jjis OCHOBHOTO OOIIEro oOpa3oBaHUs
OCHOBHOE MECTO 3aHHMAIOT COJIep)KaTeIbHO-METOAUYEeCKHe JUHUU: «Yucaa M BBIUUCICHHS,
«AnreOpandeckue BBIpAKEHUS», «YPaBHEHUS W HepaBeHCTBa», «DyHkimm». Kaxnmas w3 3THX
COJIePKaTEIbHO-METOUUECKUX JTMHUN pa3BUBAETCA HA MPOTSHKEHUU TPEX JIeT M3YUYEHHUS Kypca,
B3aWMOJICHCTBYSl C JAPYTUMH €ro JUHHSIMH. B Xone M3ydeHus y4eOHOro Kypca oOydarormmcs
MPUXOJUTCS JOTHYECKH PACCyXAaTh, UCIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIN s3BIK. B CcBs3M ¢
3TUM B TMpOrpaMMmy YYeOHOTO Kypca «Anredpa» BKIIOUEHBI HEKOTOPBIE OCHOBBI JIOTHKH,
MIPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3Jiesiax MaTeMaTHYeCKOro 00pa30BaHUsI M CIIOCOOCTBYIOIINE
OBJIA/ICHUIO 00YYAIOIIMMHUCS OCHOB YHUBEPCAIBHOTO MaTeMaTHYeCKOro si3bika. ConmepkaTeTbHON 1
CTPYKTYPHOH OCOOEHHOCTBIO yUeOHOTO Kypca «AnreOpa» SBISETCS €ro WHTETPHUPOBAHHBIN
xapakrep.

Conepxxanmne nuHUM «YWcina W BBIYMCICHUS» CIY>)KAT OCHOBOW JJISl AajbHEHWIIETO H3ydYeHHS
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTUIO y 00YYaIOIIUXCS JTOTHUECKOTO MBIIUIEHUS, (POPMHPOBAHUIO
YMEHHS TI0Jh30BaThCS ANTOPHUTMAMH, a TaKkKe MPHOOPETEHUIO TPAKTHYCCKHX HABBIKOB,
HEOOXOJUMBIX IJI MOBCEAHEBHOW >XU3HU. PazBUTHE MOHATHS O YUCIE HA YPOBHE OCHOBHOTO
o0rIero 00pa3oBaHUs CBSI3aHO C PAIMOHATIBHBIME U MPPAMOHATIHHBIME YHCIaMH, (POPMHPOBAHUEM

MPEJICTABICHUIA O IEHCTBUTEIILHOM YHCIe. 3aBepIlIeHUEe OCBOCHHUS YMCIOBOM JTMHUHA OTHECEHO K
cpenHeMy obmeMy oOpa3OBaHHIO.

CogepxaHue ByX anreOpanyecKux JIMHUN - « AnreOpanuecKkue BBHIpKEHUS» U «YPaBHEHUS U
HEPAaBEHCTBa» CIIOCOOCTBYET (OPMUPOBAHHIO Yy OOydarolUXxcs MaTeMaTU4YecKOro ammapara,
HEOOXOJUMOTO JJIsi pPElIeHUS 3aJad MaTeMaTUKH, CMEXHBIX TPEIMETOB H TPAKTUKO -
OPUEHTHPOBAaHHBIX 3ajad. Ha ypoBHe OCHOBHOTO o0O0ImIero oOpa3oBaHHs Y4YeOHBIM Marepual
TPYNOUpPYETCS BOKPYT PpAlMOHANBHBIX BBIpaXEHHH. AnreOpa IeMOHCTPUPYET 3Ha4YCHHE
MaTeMaTUKH KakK S3bIKa JUIsl MOCTPOCHHUS MaTeMaTUYECKUX MOJEJeH, OMHCAaHUS MIPOLECCOB U
SBJICHUN peanbHOro Mupa. B 3amaum oOydeHus anreOpe BXOIAT TakkKe NalbHEHIIee pa3BUTHE
AITOPUTMUYECKOTO MBIIUICHUS, HEOOXOAUMOI0, B YaCTHOCTH, JJIsi OCBOCHHS Kypca HH(GOPMaTUKH,
U OBJIAJICHUE HaBBIKAMHU JCIyKTUBHBIX paccyxaeHuid. [IpeoOpa3oBaHne CHMBOIBHBIX (HopM
CIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHSI, CIOCOOHOCTEH K MAaTEMaTHIECKOMY TBOPUYECTRY.

Copnepxanne (QyHKIIMOHAIBHO-TPAUUECKON JHMHUN HAlEJICHO Ha MOJy4YeHHE OOyYaroUIMMUCS
3HaHWN O (PYHKIMSAX KaK BaKHEHIIEH MaTeMaTHYECKON MOJENTW JJIS OMUCAHMS M HMCCIICIOBAHUS
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pa3HOOOpa3HBIX MPOIECCOB U sBIEHUM B mpupone u oOuiectBe. M3yueHue wmarepuana
CHOCOOCTBYET Pa3BUTHIO y OOYYAIOUIMXCS YMEHHs HCIOJIb30BaTh pa3IMYHbIC BBIPA3UTEIbHBIC
CpelCcTBa SI3bIKa MaTEMaTHKU — CIJIOBECHBbIE, CHUMBOJMYECKHE, rpaduueckue, BHOCUT BKIJIAJ B
(dopMHpOBaHUE MPEICTABICHUI O POJIM MATEMATUKH B PA3BUTUHU [IMBUIIM3AINU U KYJIBTYPHI.

CormacHo yueOHOMY IUIaHy B 7-9 Kiaccax W3ydaeTcsi YueOHBIM Kypc «Anredpay», KOTOPBIH
BKJIIOUAET  CJIEAYIOIIME OCHOBHBIE  pa3ienbl  coaepxkaHus: «Uucina W BBIUKCICHUS,
«AnreOpandeckue BHIPAKEHU», « Y paBHEHUS U HEPABEHCTBaY, « DyHKIUNY.

Ha u3yuenue yue6HOrO Kypca «Anredpa» orBoautcs 306 gacos: B 7 kiacce -102 yaca (3 yaca B
Heneno), B 8 kiacce - 102 gaca (3 yaca B Heneno), B 9 kiacce - 102 vaca (3 yaca B Hezelo).

COJAEPKAHUE OBYYEHUA

7 KJIIACC

Yuciia ¥ BBIYHMCTICHUSA

Jpobu OOBIKHOBEHHBIE U JECATUYHBIC, MEPEeX0i OT OJHOW (HOPMBI 3amUCH IpOoOeil K JIPYToii.
[ToHsiTEe palMOHATBHOTO 4YHCJA, 3alUCh, CPABHEHUE, YHOPSAOYMBAHHE DPALMOHAIBHBIX YHCEN.
ApudmeTrndeckue NEHCTBUS ¢ pallOHaIbHBIMU YKciaamMu. PeleHue 3a1ay U3 peaabHOM MPaKTUKU
Ha YacTH, Ha JPOOH.

Cremnenb ¢ HaTypaJbHBIM ITOKa3aTeJIeM: OMpeeieHne, Ipeodpa3oBaHue BRIPAKEHUN HA OCHOBE
OTIpeNieNieHus], 3auch 00NbIuX unceln. [IponeHTsl, 3anuch MPOLEHTOB B BHUAE APOOH U podu B
BUJIE ITPOLICHTOB. Tpu OCHOBHBIE 33/1a4d HAa IMPOLIEHTHI, pELICHUE 33]1a4 U3 PeaIbHOW MTPAKTUKH.

[TpyMeHeHre TPU3HAKOB JI€IMMOCTH, Pa3I0KEHNE HA MHOXKMTEIN HATyPaJbHBIX YHCEN.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE TIpsiMasi U 0OpaTHAs MPOTOPLIMOHATBHOCTH.

Auaredpanyeckue BbIpaKeHUs

[lepemeHHbIE, 4YHMCIOBOE 3HAYEHUE BBIPAXKEHUA C MepeMeHHOM. J[lomycTumble 3HayYeHUs
nepeMeHHbIX. [IpencraBieHre 3aBUCHMOCTH MEXIy BeJIMYMHAMU B BUJE (popmysbl. Beraucnenus
no ¢opmynam. IIpeoOpazoBaHne OYKBEHHBIX BBIPRKEHUH, TOXKIECTBEHHO PaBHbBIC BBIPAKECHMS,
npaBwiia IpeoOpa3oBaHUsl CyMM W IPOU3BENEHUM, MpaBuia PacKpbITUS CKOOOK M MPUBEICHUS
NOJOOHBIX CIIaraeMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM ITOKa3aTelIeM.

OpnowieHbl M MHoOrowieHsl. CreneHb MHOrowieHa. CrokeHWE, BBIYMTAHHME, YMHOXKEHHE
MHOTO4JIeHOB. DOpMyJibl COKpAIIEHHOTO YMHOMKEHUS: KBaJpaT CyMMbl M KBaJpaT pa3HOCTH.
dopmyJsia pa3HOCTH KBagpaToB. Pa3noxkeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHusI U HepaBeHCTBA

VYpaBHeHUe, KOpEHb YypaBHEHHUs, INpaBuwia NpeoOpa3oBaHUS YpaBHEHUS, PAaBHOCUIBHOCTb
YPaBHEHUM.

JInHeHOEe ypaBHEHHE C OJHOW IEPEMEHHOM, YHMCIIO KOPHEW JIMHEMHOTO YpaBHEHHUs], PELICHHUE
JUHENHBIX ypaBHeHN. COCTaBlIeHNE yPABHEHUH IO YCIOBUIO 3a7a4d. Pelenne TeKCTOBBIX 3a/1a4 C
MIOMOUIBIO YPAaBHEHUH.

JluneitHoe ypaBHeHUE C JByMs TepeMeHHbIMM M ero Tpaduk. Cucrema ABYX JIMHEWHBIX
YpaBHEHMI C JByMs MEpeMEHHbIMH. PelieHue CUCTeM YpaBHEHUH CIIOCOOOM IO/ICTAHOBKH.
[Tpumeps perieHns: TEKCTOBBIX 3aay C IIOMOIIBIO CUCTEM YpaBHEHUH.

DOyHKIUH

Koopannara Toukn Ha npsMoi. UucioBble MpOMEXyTKU. PaccTosiHue Mexy IBYyMs TOYKaMHU
KOOPJIWHATHOM IPSIMOIA.

[IpsamoyronbHass cuctema koopauHat, ocu Oxu Oy. AOlcmmcca W OpauHaTa TOYKH Ha
KOOPJIMHATHOW TIIOCKOCTH. [Ipumepsl rpadukoB, 3amaHHBIX (Qopmymamu. YUrteHue rpadukoB
peanbHbIX 3aBucuMocTei. [lonstie Qpynkuuu. I'padpuk Qynkiun. ColictBa ¢yHkuuil. Jluneinas
bynkums, e€ rpaduk. I'padux Pynkmuu y = |x|. I'padmyeckoe penieHne TMHEHHBIX yYpaBHEHUN U
CUCTEM JIMHEHHBIX YPAaBHEHUMN.

8 KJIACC

Yucia v BbIYUCICHUSA

KBagpatueiii kopeHb wu3 uucina. I[lonstne o0 wuppanwoHambHOM uucie. JlecaTuanbie
NpUOIKEHUs MpPpAMOHANBHBIX drcel. CBOHCTBAa apu(METHYECKHX KBAJPATHBIX KOPHEW M WX
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IPUMEHEHHE K IPeoOPa30BaHHIO YUCIIOBBIX BBIPAXKEHUHN M BBIYNCIECHUAM. [lefCTBUTENbHBIE YNCIIA.

Crernens ¢ 1eNbIM IT0Ka3aTeaeM U e€ cBoiicTBa. CTaHgapTHas 3alKch YKCIa.

Anredpanyeckne BbIPaKeHUs

KBaaparHbIil TpEXWICH, pa3iI0KEHUE KBaIPAaTHOIO TPEXUICHA HA MHOKHUTEIIH.

Anrebpanueckas a1poos. OCHOBHOE CBOMCTBO anreOpamdeckoil apodu. CriokeHue, BHIYUTAHHE,
YMHOXXEHUE, JiefieHHe anreOpandeckux Apooeil. ParrionansHbie BRIpaKeHHs U MX IpeoOpa3oBaHue.

YpaBHeHus1 1 HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opMyia KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema Buera. Pemenue
YPaBHEHMH, CBOAALIMXCSA K JIMHEHHBIM M KBajapaTHbIM. [Ipocteiimme IpoOHO-palMOHaNbHbIE
YPaBHEHU.

I'padguueckass uHTEepHpeTalys YypaBHEHHUH C JByMsl NEPEMEHHbIMH U CUCTEM JIMHEMHBIX
YPaBHEHUH C IByMs IIepeMeHHBIMU. [IpuMepsl pelieHns] CHCTEM HEINMHENHBIX YPABHEHUN C ABYyMS
IIEPEMEHHBIMH.

Pemenne TeKCTOBBIX 33124 AreOpandecKiuM CrocoOoOM.

Uucnosble HEpaBEeHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 01HOM NepeMeHHOM. PaBHOCWIBHOCTH
HepaBeHCTB. JIMHelHble HepaBeHCTBA ¢ OJHOM mepeMeHHOW. CHUcTeMbl JIMHEHHBIX HEPAaBEHCTB C
OJIHOM NEpEMEHHOM.

DOyHKIUHA

[Tonsatue ¢yukuu. OO6nacTb oONpeneNeHuss U MHOXECTBO 3HaueHuil ¢yHkuuu. CrocoOsbl
3ananus QyHKITUH.

I'paduk bynxmuu. Utenue cBoiictB ¢yHkuuu no e€ rpaduxy. [lpumeps! rpaduxos GyHKUIUH,
OTPAKAIOIIUX PEAIBHBIE IIPOLIECCHI.

@OyHKLIMY, ONKCHIBAIOIIKME IMPAMYI0 M OOpaTHYH HPONOPLUOHAIBHBIE 3aBUCUMOCTH, WX
rpadpuku. OyHKIuM y= X2, y= X3,y= VX, y=|x|. I'paduueckoe peuicHue ypaBHEHHH U CHUCTEM
YPaBHEHUM.

9 KJIACC

Yuciia 1 BbIYUCICHUA

PannonanbHble yncna, uppaloHaIbHbIE YUCIA, KOHEUHbIE U OECKOHEUHBIE IECATUYHBIE JPOOH.
MHOXeCcTBO J1eHICTBUTENbHBIX YHCEN, JeHCTBUTENbHBbIE 4YMCIa KaKk OECKOHEUYHbIE JeCATHUYHBIE
npobu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE MEKIY MHOKECTBOM JEHCTBUTENIBHBIX YHUCEN U
KOOPJAMHATHOU IIPSMOM.

CpaBHeHuE 1eHCTBUTENBHBIX YUCEll, apuMeTnyecKue AeUCTBUS ¢ AeMCTBUTEIbHBIMU YHCIAMU.

Pa3zmMepbl 00bEKTOB OKPYKAIOLIET0 MUPA, ATUTEILHOCTh MIPOLIECCOB B OKPYIKAIOIIEM MHpE.

[TpuOnmxk€HHOE 3HAUYEHNE BEIMUYMHBI, TOUHOCTh MpuoOamkenus. Oxkpyriaenue yucen. [Ipuxkuaka
Y OLICHKA PE3yJIbTAaTOB BBIUYUCICHUMN.

YpaBHeHUsI M HEPABEHCTBA

JInneliHnoe ypaBHeHue. PelieHne ypaBHEeHUN, CBOAAIIMXCS K JIMHEWHHBIM.

KBagpatHoe ypaBHeHMe. Pemenue ypaBHEHMi, CBOASAIIMXCA K KBaJpaTHBIM. bUKBagpaTHOE
ypaBHeHue. IIpuMepsl pelieHuss ypaBHEHUU TPETbEH M UYETBEPTOM CTEIEHEH pPa3iloKEHHEM Ha
MHOHUTEIH.

Pemenne npoOHO-pallMOHANIBHBIX YpaBHEHUI. PerieHne TEKCTOBBIX 3aad alreOpandecKuM
METOJIOM.

VYpaBHeHHe ¢ IByMsI IEpeMEHHBIMU U ero rpaduk. Pemenue cucreM AByX JTMHEWHBIX YpaBHEHUN
C IByMs IIEPEMEHHBIMU. PerieHue cucreM IByX ypaBHEHUH, OJHO U3 KOTOPBIX JIMHEHWHOE, a IPYyroe
— BTOpOH creneHu. I'paduueckast nHTEpIIpeTalysl CHCTEMbI YPaBHEHHH € IByMsI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3324 aJIreOpanyecKiuM CrocoOoOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHne nMHEHHBIX HEPAaBEHCTB C OJHOM IEpeMEHHOW. PeleHue cucreM JMHEHHBIX
HEpaBEHCTB C OJHON mepeMeHHOW. KBanmpaTHeie HepaBeHcTBa. ['paduyeckas WHTEpHpeTaIHs
HEPaBEHCTB U CUCTEM HEPABEHCTB C IBYMsI [ICPEMECHHBIMH.

DOyHKIUHA

KBanparnunas Qynkuus, e€ rpaguk u cBoiictsa. [lapaboia, KoopauHAThl BEPIIUHBI MapadoIbL,
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OCh CUMMETPHUH TTapaboIbl.

I'paduku pymxmmit: y= kx, y= kx+ b, y= k/x, y= x3,y= \x, y= |X|u ux cBoiicTsa.

Yucii0BbIe NOCI€A0BATEIBHOCTH U NPOrPECcCUM

[lonsiTie 4YKCIOBOM MOCHEAOBATEIIBHOCTU. 3aJaHUE IOCJIEI0BATEILHOCTH PEKYPPEHTHOM
dbopmysioit 1 popMyII0ii N-TO YJIeHa.

Apudmerndeckass U reoMeTpudeckast nporpeccur. Gopmyinsl N-TO WieHa apu(PMETHISCKON U
F€OMETPUUYECKON MTPOTrPECCUi, CyMMBbI IIEPBBIX NUJICHOB.

N300pakeHre 4IEHOB apu(METHYECKOW W T'€OMETPHUYECKOM MPOrpeccHii TouyKamMHu Ha
KOOPJMHATHOM IJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHIIUAIbHBIA pOCT. CII0KHBIE POLIECHTHI.



IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE  pe3yJbTaThbl  OCBOCHHUS  INpOrpaMMbl  y4eOHOro Kypca  «Amnredpa»
XapaKTepU3yIOTCH:

NATPHOTHYECKOE BOCIIUTAHUE:

IIPOSIBJICHUEM HMHTEpeca K IPOLUIOMY M HACTOAIIEMY POCCHHCKOM MAaTEMAaTHKH, LIECHHOCTHBIM
OTHOILLIEHUEM K JIOCTHXKECHUSM POCCHUMCKUX MAaTEMAaTUKOB U POCCHMCKOM MATEMAaTHUYECKOW IIKOJIBI,
K UCIOJIb30BAHUIO 3TUX JOCTHKEHUH B IPyruX HayKax U MPUKIAAHBIX cepax;

rPakJIaHCKOEe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TFOTOBHOCTBIO K BBINOJIHEHUIO O0SI3aHHOCTEH TIpaKAaHWHA W pealu3allud  ero Ipas,
NPEICTaBICHUEM O MATEMAaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYD, SBJICHUH,
npolenyp I'pakJaHCKOro o0IecTBa (HampuMep, BBIOOPHI, ONPOCHI), TOTOBHOCTBIO K 0OCYKICHUIO
ATUYECKUX MPOOJIEM, CBA3aHHBIX C IPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUM HayKH, OCO3HAHUEM
BaXHOCTU MOPaJIbHO-3TUYECKUX IPUHIUIIOB B JEATEIBHOCTH YYEHOIO;

TPYAOBOE BOCIIUTAHHE:

YCTAaHOBKOW Ha aKTUBHOE YYacTHE€ B PCIICHUM MPAKTUYECKUX 3a7ad MaTeMaTU4eCKOU
HAIpPaBJIEHHOCTH, OCO3HAHMEM Ba)XHOCTHM MAaTEMaTHYECKOIo OOpa30BaHMSA Ha NPOTSKEHUH BCEH
XKHU3HU /IS YCHEIHOM NMpo(ecCHOHAIBHONW NEATEIbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHMH,
OCO3HAaHHBIM BBIOOPOM U MOCTPOEHHEM MHAMBHUAYAJIbHON TPACKTOPUU OOPa30BAHUS U JKU3HEHHBIX
IUIAHOB € YYETOM JIMUHBIX MHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEIH;

3CTeTHYeCcKOe BOCIIMTAHME:

CHOCOOHOCTBIO K SMOLIMOHATIBHOMY M 3CTETHYECKOMY BOCHPUATHIO MAaTEMAaTHYECKUX OOBEKTOB,
3a/1a4, pelieHui, pacCyKIeHUI, yMEHHUIO BUAECTh MaTEMaTHUECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

HEHHOCTH HAYYHOI'0 NO3HAHHUSA:

OpUEHTAallel B JEATEIbHOCTH Ha COBPEMEHHYI0 CHCTEMY HAay4YHbIX IHpPEJCTaBICHUNH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS 4YeJOBEKa, NPUPOABI M OOLIeCTBa, IOHUMaHHEM
MaTeMaTUYeCKON HayKh Kak c@epbl 4YelOBEYECKOW MAESTeNIbHOCTH, 3TaloB €€ pa3BUTUS U
3HAYUMOCTH JUIsl Pa3BUTHS LMBHUIIN3ALMHU, OBJIAJACHUEM S3bIKOM MAaTEMATHKH M MAaTEMaTH4YECKOU
KyJIbTYpOH Kak CpEICTBOM IIO3HAHUS MHpa, OBJIAJEHUEM MPOCTEHIIMMH  HaBbIKaMU
MCCIIEIOBATEIBCKOM 1EATENbHOCTH;

(pu3uyeckoe BocnuTaHWe, (opMUpOBaHHE KYJIbTYPbl 310POBbSI M 3MOLMOHAJIBLHOIO
Os1aromosty4usi:

TOTOBHOCTHIO MPUMEHSATh MaTeMAaTUYECKHWE 3HAaHHSA B HMHTEpPECax CBOETO 370POBbs, BEIEHUS
3I0pOBOTO 00pa3a >XU3HHU (340pPOBOE MHUTAaHUE, COANAHCHUPOBAHHBIM PEXHUM 3aHATHH M OTIbIXa,
perynspHas (usuyeckass aKTUBHOCTh), COPMUPOBAHHOCTHbIO HaBbIKa pe(JIeKCUH, MpU3HAHHEM
CBOETO IpaBa Ha OIIMOKY M TAaKOTO K€ MpaBa Jpyroro 4eioBeka,

IKO0JI0THYecKoe BOCIINTAHHE:

OpHEHTAllMell Ha NpPUMEHEHHE MaTeMaTW4YeCKMX 3HaHMW Ui peleHus 3afad B 001acTH
COXPAHHOCTH OKpY’)Kalollleld Ccpelpl, IMJIaHUPOBAaHUS IOCTYIKOB U OLIEHKHM HMX BO3MOXKHBIX
MOCJEACTBUM i OKpYXarollel cpeabl, OCO3HaHHWEM TIJIOOAIbHOTO XapakTepa 3KOJIOIMYECKHX
poOJIeM U IyTeH UX PEIICHHS;

ajanTanus K U3MEHSIIOIHMMCS YCJIOBHSIM COLMATbHON U NIPHPOHOM cpeabl:

FOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBHUSAX HEONPENEIEHHOCTH, MOBBIIIEHUIO YpPOBHS CBOEU
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO IESATEIbHOCTb, B TOM YHCJIE YMEHUE YUHUTbCA Yy IPYIHX
arozed, npuoOpeTaTh B COBMECTHOW JESATEIbHOCTH HOBBbIE 3HAHMSA, HAaBBIKM M KOMIIETEHLIUU W3
OIbITA IPYTHX;

HEOO0XOIUMOCTBI0O B (OPMHPOBAHMM HOBBIX 3HaHWHM, B TOM uucie (GopMyIupoBaTb HIEH,
MOHATHS, THUMOTE3bl 00 OOBEKTaX W SBJICHUSAX, B TOM YHCJIE paHEe HEU3BECTHBIX, OCO3HABATh
Ne(QUIUTEI COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, IIIAaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBHIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIHIO KaK
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BbI30B, TpeOYyIOMMI KOHTpMEp, KOPPEKTUPOBATh NPUHHMAEMble pELICHUS U JICUCTBUA,
(GbopMyIMpPOBATEH M OIICHUBATH PUCKHU M MOCIEICTBU, HOPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIbTATDI

ITo3HaBaTe/IbHbIE YHHBepPCAIbHbIE yueOHbIe AeiicTBUSA

Ba3zoBble JJornueckue aeiicTBHA:

BBISBIISITH M XapaKTEPH30BATh CYLIECTBEHHBIC MPU3HAKH MAaTEMAaTUYECKUX OOBEKTOB, MOHATHIA,
OTHOIICHUHA MEXIy TMOHATUSAMHU, (QOPMYIUpPOBaTH OMNpEIETICHUs] MOHSATHH, yCTaHaBIUBATh
CYUIECTBEHHBIN MpHU3HAK KJIacCU(UKALUN, OCHOBAHUS Ui OOOOIICHUS M CPaBHEHHS, KPUTEPUU
MIPOBOAMMOIO aHAJIN3A;

BOCIIPHHUMATh, (OpPMYyIHpOBaTh U MPEOOPA3OBBIBATH CYXKICHHS: YTBEPAUTEIbHBIE U
OTpHULATENIbHbIC, EAMHUYHbIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBIISITH MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TIPOTUBOpEYHs B (DaKkTax, JaHHBIX,
HAOMIOJIEHUSAX M YTBEPXKICHUSX, MpeAsiaraTb KPUTEPUH MJI BBISBICHHUS 3aKOHOMEpPHOCTEH U
IIPOTUBOPEYUH;

JeNlaTh BBIBOJIBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTHKH, JAEAYKTHUBHBIX M HMHIYKTHBHBIX
YMO3aKI4YEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

pa3duparh J10Ka3aTeabCTBA MAaTEeMAaTHUYECKUX YTBEPKACHUM (MpsMble M OT MPOTHUBHOIO),
IPOBOJUTH CAMOCTOSITEIILHO HECIIOKHBIE JI0OKA3aTebCTBA MaTEMaTHYECKUX (PAKTOB, BBICTPAUBATH
apryMeHTaluio, TMPUBOJUTh MPUMEPhl U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
paccyXaeHus;

BbIOUpaTh crmoco0 pelmieHus yd4eOHOW 3aiadyu (CpaBHUBATh HECKOJIBKO BapHAHTOB pEILICHUS,
BBIOMpPATh HANOOJIee MOIXOAAIINHA ¢ YYETOM CaMOCTOSTEIBHO BBIACICHHBIX KPUTEPHEB).

ba3oBbie ucciegoBaTebCKHe 1eHCTBUSA

UCTIOJIB30BaTh BOIPOCHI KaK HCCIEAOBAaTENIbCKUNA HWHCTPYMEHT IMO3HAHUS, (OPMYIHPOBATH
BOIPOCHI, (pUKCHUpYIOLIME NMPOTUBOpEUne, MpoOIeMy, CaMOCTOSTEILHO YCTaHABINBATh HCKOMOE U
naHHOE, (HOPMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO TIO3UITUIO, MHEHHE;

IPOBOJUTH 1O CaMOCTOSITEIbHO COCTABJICHHOMY IUIaHY HECIIOKHBIA SKCIEPUMEHT, HEeOONIbIIOoe
UCCJIEJOBAaHUE 110 YCTAHOBJEHUIO OCOOEHHOCTEW MaTeMaTHYecKOro OO0bEeKTa, 3aBHUCHUMOCTEN
00BEKTOB MEXY COOOM;

CaMOCTOSITENIbHO (QOpMyJIMpOBaTh O0OOLIEHUS M BBIBOABI IO peE3yJbTaTaM IPOBEAEHHOTO
HaOJIOIeHUs, UCCIIEI0OBaHMs, OLEHUBATh JJOCTOBEPHOCTh MOJYYEHHBIX PE3yJIbTaTOB, BBIBOJIOB U
00001IeHHN];

IPOTHO3UPOBATh BO3MOXHOE pa3BUTHE IpOIecca, a TaKKe BBIIBUTATh MPEAINOJIOKEHHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISIBIISITh HEJIOCTATOYHOCTh W HW30BITOYHOCTh WH(MOPMAIMH, MAHHBIX, HEOOXOJMMBIX JIJIS
pelleHus 3a1a9H;

BBIOMPATH, aHATTM3UPOBATh, CHCTEMAaTH3UPOBATh M HHTEPIIPETUPOBATh MH(DOPMAITUIO PA3ITNIHBIX
BUJIOB U (hOPM TMpeICTaBICHHUS;

BbIOUpaTh (OopMy TMpelcTaBiIeHHUs HHPOPMAMM U WUIIOCTPUPOBATh peElIaeMble 3aJayu
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHAIIMSIMH;

OLICHUBATh HANAEKHOCTh HMH(DOPMAIUM 10 KPUTEPUSM, TIPEAIOKEHHBIM YYHATEIEM WIIN
c(OpMYIMPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHUKaTHBHBbIE YHHBepPcaIbHbIe YUeOHbIe 1elCTBHA:

BOCTIPUHUMATH U (POPMYIHPOBATH CY>KICHHUS B COOTBETCTBUU C YCIOBUSMU H IENSIMU OOIIECHUS,
SCHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCHBMEHHBIX TEKCTaX, /1aBaTh
MOSICHEHHUSI 110 X0y PEIICHHUSI 3a/1a4l, KOMMEHTHPOBAThH MOJyUYEHHBIH PE3yNIbTaT;

B XO0jA€¢ OOCYXIECHHs 3aJaBaThb BOMPOCHI IO CYIIECTBY OOCYXXIAeMOH TEeMBbI, MPOOIEMBI,
pemaeMoil 3a7add, BBICKA3bIBATh HJICH, HAICJICHHbIE HAa TIOWCK pEIICHHS, COIMOCTABIATH CBOU
CYXKICHHSI C CYKIEHUSIMU JPYTUX YYaCTHUKOB JAMAaliora, OOHapyXKUBaTh pa3jiluude U CXOJICTBO
MO3HLINH, B KOPPEKTHOU popme (HopMyTUpOBaTh Pa3HOITIACHS, CBOU BO3PAKECHHUS;



NOPEJCTaBISATh Pe3yJbTaThl pPELICHUS 3aJauyd, »SKCIEPUMEHTa, HCCIEeI0OBaHUs, IPOEKTa,
CaMOCTOSITENIFHO BBIOMPaTh (popMaT BBICTYIUICHHUS C YYETOM 3a/1a4 MPE3CHTALUU U OCOOCHHOCTEH
ayJIMTOpUH;

NOHMMATh W UCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHON M HWHAMBUAYAIbHOH pabOTHl HpuU
peleHnr y4eOHbIX MaTeMaTHUeCKUX 3a7ay;

OPUHUMATD 1e]Ib COBMECTHOM JESTEIbHOCTH, TNIAHUPOBATh OPraHU3AIMI0 COBMECTHOW PabOTHI,
pacnpenensaTs BUAbl padoT, T0roBapuBaThcs, 00CYKIaTh MPOLIECC U Pe3yJabTaT padoThl, 00001IIaTh
MHEHHS HECKOJBKUX JTIOACH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboTel (00CyX)acHUS, OOMEH MHEHHSIMH, MO3TOBBIC
IITYPMBI U APYTHUE), BBIIOJIHATH CBOIO YacTh PabOTHl U KOOPAMHUPOBATH CBOU JICHCTBHS C JPYTUMHU
YJIeHaMd KOMaHJbl, OLIEHWBAaTh KAayeCTBO CBOEro BKJIaJa B OOMIMI MPOAYKT MO KPUTEPHSM,
c(OpMyJIMPOBAHHBIM YYAaCTHUKAMU B3aUMO/IEHCTBUS.

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusauus:

CaMOCTOSITENIbHO COCTAaBJISThH IUIAH, ATOPUTM pelleHus 3ajadyu (WIH €ro 4acTh), BbIOUpATh
crnocod pemeHuss ¢ y4€TOM HMEIOLUXCS PEeCypcoB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEeHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEUICHH ¢ yuéTOM HOBOM HH(pOpMaLIUU.

CaMOKOHTPOJIb, SMOLHOHAJIBHBIH MHTEJIEKT:

BJIQJIETh CIOCOOAMH CaMOIIPOBEPKH, CaMOKOHTpOJIS TMpolecca W pe3ysibTara pelieHus
MaTeMaTHYeCKOM 3aa9H;

NpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MpU pEHICHUH 3a7aud, BHOCHUTH
KOPPEKTHBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, HAIIEHHBIX OMIMOOK, BBISIBICHHBIX
TPYIHOCTEN;

OLICHUBAaTh COOTBETCTBUE pe3ysibTaTa JEATEIbHOCTU TIIOCTaBICHHOM LIETU U YCIOBUSM,
OOBSACHATh MPUYUHBI JOCTMXKCHUS WM HEJOCTHIKCHHSI 1IeJM, HaXOJUTh OMIMOKY, /1aBaTh OILIEHKY
NpUOOPETEHHOMY OIIBITY.

MNPEIAMETHBIE PE3YJIBTATbBI

K xoniy o0yuenus B 7 kjiacce oOy4aronuiics MOyYuT CIEIYIONUE TPEAMETHBIC PE3YJIbTATHI:

Yucsia v BLIYUCICHUSA

BoimonHATe, coyerass yCTHbIE W THCbMEHHbIE TNPUEMBI, apupMeTHYecKue MAEUCTBUS C
paroHaIbHBIMU YHCIIAMHU.

HaxoauThe 3HaueHMsI YMCIIOBBIX BBIPAXKEHWM, NPUMEHSTHh pa3HOOOpa3HbIe CIOCOObI U MPUEMBI
BBIYUCIICHUS] 3HAYCHUH APOOHBIX BBIPAXKEHUH, CoJlepKalluX OObIKHOBEHHBIE U JIECATUYHbIE JPOOU.

[TepexonuTh OT OJHON (POPMBI 3aMKCH YUCEN K APYroil (mpeoOpa3oBbIBaTh JECATHUHYIO TpOOh B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATHYHYIO, B YAaCTHOCTH B OECKOHEYHYIO JECATUYHYIO
JIpoOBb).

CpaBHHMBATh U yHOPSAI0UYUBATH PALIMOHATBHBIE YHCTIA.

OKpyrJATh 4ncna.

BBINOAHATE TPUKUIKY W OLEHKY pe3yJibTaTa BBIYUCICHUN, OLICHKY 3HAYEHUN YHCIOBBIX
BbIpaXeHHI. BBIMOMHATE AEHCTBUS CO CTENEHSMU C HATYPaJIbHBIMU MTOKA3aTEISIMH.

[IpuMeHATh pU3HAKK JEIUMOCTHU, Pa3I0KEHNE Ha MHOKUTEIHN HATYPaIbHBIX YHUCEIL.

Pemarh mnpakTUKO-OpUEHTHpPOBAHHBbIE 3aJauM, CBA3aHHbIE C OTHOIIEHHWEM BEJIMYHUH,
IIPONOPLUUOHAIIBHOCTBIO BEJIMYMH, ITPOLIEHTAaMU, MHTEPIPETUPOBATh PE3YyJIbTaThl PELIEHUS 3a7ad C
y4€TOM OrpaHUYEHU, CBA3aHHBIX CO CBOMCTBAMHU PACCMATPUBAEMbIX OOBEKTOB.

AuredpanyecKkue BbIpasKeHUsI

Hcnonp3oBaTh anreOpanveckyto TEPMHUHOJIOTHIO M CHMBOJIUKY, NPUMEHATH €€ B Ipolecce
OCBOCHHMS yueOHOTO MaTepuaa.

Haxoauth 3HaueHus: OyKBEHHBIX BbIPOKEHUH MPU 3aJaHHBIX 3HAYEHUAX TIEPEMEHHBIX.

BoemonasaTh mpeoOpa3oBaHUs LEIOTO BBIPAXKEHHS B MHOTOWICH MPHUBEICHHEM IOJO0HBIX
CJIaraeMbIX, paCKpbhITUEM CKOOOK.

BBINoaHATE YMHOXEHUE OJHOYJIEHA HA MHOTOWIEH M MHOTOYJIEHA HAa MHOTOYJIEH, PUMEHSITh

8



dbopMyIibl KBaZjpaTa CyMMBI U KBajipaTa pa3HOCTH.

OcCymiecTBIATh Pa3oKEHHE MHOTOYJICHOB Ha MHOXKUTENM C TMOMOIIbIO BBIHECEHHS 32 CKOOKHU
00LIero MHOXKHTEJIS, TPYNIUPOBKYU ClIaraeéMbIX, IPUMEHEHUS (POPMYI COKPAILIEHHOTO YMHOKEHUSI.

[TpumMeHsTh MpeoOpa3oOBaHMsI MHOTOWICHOB JJISI PEUICHUsS PAa3IMYHBIX 3a]a4 U3 MaTEMaTHKH,
CMEXHBIX [TPEAMETOB, U3 PEATIbHON ITPAKTUKH.

Hcnonb30BaTh CBOMCTBAa CTENEHEH € HATypalbHBIMU IIOKa3aTeNsIMU JUIS [IpeoOpa3oBaHus
BBIPAXKECHUI.

YpaBHeHusI 1 HepaBeHCTBA

Pewate nuHElHBIE ypaBHEHUS C OJHOM IEPEMEHHOHM, NPUMEHsAs MpaBWia Iepexoja OT
HCXOJIHOTO YPAaBHEHUS K PAaBHOCUIIBHOMY eMy. IIpoBepATh, ABJISIETCS JIM YUCIO KOPHEM YPABHEHUS.

[TpumensTh rpaduueckre METObI IPH PEIICHUN JIMHEWHBIX YPAaBHEHUN U UX CHCTEM.

[ToxOuparhs mpuMepsl mMap YHUCEN, SBISIONIMXCS PEIICHHEM JIHHEWHOTO ypaBHEHHS C ABYMS
MIEPEMEHHBIMH.

CtpouTh B KOOPAWHATHOM TUIOCKOCTH TpaduK JIMHEHHOTO ypaBHEHHS C JIByMs IIEPEMEHHBIMHU,
MOJIb3YACH IpaKOM, MPUBOAUTD IPUMEPHI PEIICHUS yPaBHEHUS.

Pemate cucreMbl JBYyX JMHEMHBIX YypaBHEHUH C JByMs IE€PEMEHHBIMM, B TOM 4YHCIIE
rpagu4ecKy.

CocTaBisTh U pemnath JUHEHHOE YpaBHEHUE WJIM CUCTEMY JIMHEWHBIX YpaBHEHUM IO YCIOBHIO
3a/1a4u, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4y NIOJIyYeHHBIN pe3yibTart.

DOyHKIUHA

N300paxaTh Ha KOOPAWHATHOM NPSIMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOPAMHATAM,
Jy4H, OTPE3KH, UHTEPBAJIbl, 3aIIUCHIBATH YHCIOBbIE IPOMEXYTKH Ha AJIreOpanvdecKoM SI3bIKE.

OTmeuaTh B KOOPJMHATHOW IJIOCKOCTH TOYKH IO 33aJJaHHBIM KOOpJIWHATaM, CTPOUTH I'papUKu
nuHeNHbIX QyHkumi. CtpouTs rpaduk GyHKINN Y= [X|.

OnwuceiBaTh C NOMOILIBIO (PYHKIMI H3BECTHBIE 3aBUCUMOCTH MEXK]y BEJIWYMHAMHU: CKOPOCTb,
BpEMsl, pacCTOSIHUE, 1IeHa, KOJIMYECTBO, CTOUMOCTb, IPOU3BOAUTEIBHOCTD, BpeMs, 00BEM pabOTHI.

Haxonuth 3HaueHune GyHKIMU 1O 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii crnoco0 MpeACTaBiICHUS € aHaIu3a HHPOPMAIMM, H3BICKaTh U
UHTEPIPETUPOBATH UHPOPMALIUIO U3 TPa(UKOB peanbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K xoniy o6yuenus B 8 kiacce o0yJaronuiics MoyquT CIEIYIONUEe TPEAMETHBIC PE3YJIbTATHI:

Yucsia v BLIYUCICHUSA

Hcnonb30BaTh HadalbHBIE MPEACTABICHUS O MHOXECTBE JACHCTBUTEIBHBIX YHCEN JUIA
CpaBHEHMs, OKPYIJIEHUS M BBIYMCICHHMH, H300pakaTh AEUCTBUTEIbHBIE YHCIA TOYKAMU Ha
KOOPJIMHATHOW IIPSIMOM.

[TpuMeHATh MOHATHE apU(PMETUYECKOro KBaJpPAaTHOIO KOPHS, HAXOAWUTh KBAJpaTHbIE KOPHH,
UCIONB3YSl TpU HEOOXOAMMOCTH KaJIbKYJSTOp, BBINOJHATh MPEeoOpa3oBaHUsl BBIPAXKECHUIH,
coJIepKalliX KBaJpaTHbIE KOPHHU, UCIIOJb3Ys CBOMCTBA KOPHEH.

Hcnonp30Bath 3anucu O0NBIIMX U MajbIX YMCEN C TOMOMIbIO JAECATUYHBIX Ipo0el U creneHei
gucia 10.

AuiredpanuecKkue BbIpasKeHUs1

[TpuMeHATH MOHATHE CTEMEHHU C LENbIM IT0Ka3aTeNIeM, BBITOIHATH MPeo0pa3oBaHMsl BhIPAKEHHIH,
COJZIEpXKAIIMX CTEIEHHU C LEIbIM ITOKa3aTeIeM.

BBINOAHATE TOX/IECTBEHHbIE MPeoOpa3oBaHUsl PALlMOHANBHBIX BBIPAKEHUH Ha OCHOBE NpaBUII
JEeNCTBUI HaJl MHOTOUIEHAMHU U aIreOpandecKuMHU JIpoOsSMHU.

PackitanpiBats KBagpaTHBIN TPEXUIEH HA MHOKHUTENH.

[TpumensTh npeoOpa3oBaHUsl BBIPAXKEHUM N7 pEIleHUs pa3iMYHbIX 3a/ad U3 MaTeMaTHKH,
CMEXHBIX IIPEIMETOB, U3 PEATbHON ITPAKTHKH.

YpaBHeHUs1 1 HEPABEHCTBA

Pemats nuHeliHbIe, KBaJipaTHbIE YPAaBHEHUS U PallMOHAJIbHBIE YPABHEHUS, CBOJSLIMECS K HUM,
CHUCTEMBI JIByX YPaBHEHUH C IBYMsI IEPEMEHHBIMH.

IIpoBoauUTh IpOCTEHIINE WCCIECIOBAHUS YPAaBHEHUM M CUCTEM YpPAaBHEHHMH, B TOM 4YHUCIE C
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NpUMEHEHHEM TpaduyecKkux MpeacTaBieHui (YCTaHABIMBATh, UMEET JIM YPaBHEHHE WM CHCTEMa
YpaBHEHUI PELICHUS, €CII UMEET, TO CKOJIBKO, U TIpoYee).

[lepexoauTh OT CiIOBECHOH (OPMYIUPOBKH 3a/auu K €€ anreOpandeckoi MOJEIH C MOMOIIBIO
COCTaBJICHUSl ypPaBHEHUS WJIM CUCTEMbl YpPaBHCHHWI, HHTEPIPETHPOBATh B COOTBETCTBUU C
KOHTEKCTOM 33Ja4¥l MOJy4YEeHHBII pe3yIbTar.

[IpuMeHATh CBOWCTBA YHCIOBBIX HEPABEHCTB JUIS CPAaBHCHUS, OLICHKH, PELIATh JIMHEHHBIC
HEpPaBEHCTBA C OJHON NEPEeMEHHOH W WX CHCTEMBl, JaBaTh TIpadUUecKyl0 HIUIIOCTPAINIO
MHO>KECTBA PEIICHHI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[loHMMaTh M HUCHOJIL30BATh (PYHKIMOHAJIBHBIC TOHATUS M S3BIK (TEPMHUHBI, CHMBOJIMYCCKUEC
0003HaYeHMs), ONpENeNIATh 3Ha4eHHe (YHKUIUHM MO 3HAUYCHHWIO apryMEHTa, ONpPENelsiTh CBOWCTBA
byHKIMY 110 e€ rpaduKy.

Crpouts rpaduKu IeMeHTapHbIX QYHKIUH BUAA:

y=k/X, y= X2, y= x3,y= |X|, y= VX, OIHICBIBATH CBONCTBA YHCIOBOI DYHKIHH IO e& TpaduKy.

K xoHIy 00y4enus B 9 kiaacce 00y4aronMiAcs MIOIyYHUT CIIEAYIONINE IPEAMETHBIC Pe3yIbTaThI:

Yuciaa v BBIYHCTEHUS

CpaBHUBATH U yIOPSAA0YMBATH PALOHATIBHBIC U HPPALMOHAIBHBIC YHCIIA.

Beinonuate apudmernyeckue ACHCTBHS C PAlMOHAIBHBIMH YHCIAMH, COYETas YCTHBIC U
IICEMEHHBIE TIPHEMBI, BBITIOJIHATH BEIYUCICHUS C UPPALOHATIBHBIMU YUCIIAMU.

Haxomuth 3HaueHMs CTEMEHEH C LENBIMU IMOKA3aTeNIMH W KOPHEH, BBIYHMCIIATH 3HAYCHUS
YHCIJIOBBIX BBIPAKEHUI.

OKpyrJIaTh JACUCTBUTEIIBHBIC YUCIA, BBIMOJIHATh MPUKUIKY PE3yJIbTaTa BBIYHCICHUH, OICHKY
YHCIIOBBIX BBIPAKCHUIA.

YpaBHeHHsI U HEPaBEeHCTBA

Pemate nuHeHbIE W KBaJpaTHBIE ypaBHEHHS, ypaBHEHUs, CBOJSIIMECS K HHUM, NPOCTEHIINE
JIpOOHO-paLlMOHANIbHBIE YPABHEHHUS.

Pemate cucrempl ABYX JMHEHHBIX YpaBHEHUH C JBYMS TIEPEMEHHBIMH M CHUCTEMBI IBYX
yYpaBHEHUA, B KOTOPBIX OJIHO YPAaBHEHHUE HE SIBIISICTCS TMHEHHBIM.

Pemate TekcToBBIe 3aqauy anreOpanvecKuM CIOCOOOM C MOMOIIBIO COCTABIICHHS ypaBHEHUS
WM CUCTEMBI JIByX YPaBHEHHH C ABYMsI IEPEMECHHBIMHU.

[IpoBoanTh TpOCTEWIIME WCCIECIOBAaHHMS YPAaBHEHHH W CHCTEM YpaBHEHHH, B TOM YHCIE C
NpUMEHEHHEM Tpaduyeckux mpecTaBlieHuid (YCTaHABINBATh, UMEET JIM YPaBHEHHE WM CHCTEMa
YpaBHEHUI PELIeHUs, €CIIH UMEET, TO CKOJIBKO, M IpoUee).

Pemath juHeiHbIC HEPABEHCTBA, KBaJpaTHbIC HEPABCHCTBA, N300paXkaTh pPEIlICHHE HEPABEHCTB
Ha YHCIIOBOM MPSIMOIi, 3aIIMChIBATh PELICHUE C TIOMOIIBIO CHMBOJIOB.

Pemath cHUCTeMBbl JMHEHHBIX HEPABEHCTB, CHUCTEMbI HEPABCHCTB, BKIIIOYAIOINIHE KBaIpaTHOE
HEpPaBEHCTBO, M300pa’kaTh PEIICHWE CHCTEMbl HEPAaBEHCTB HAa YHUCIOBOHM IPSIMOM, 3alUCHIBATH
pelIeHne ¢ ITOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPaBEHCTBA MPH PELICHUH PA3IHYHBIX 33/1a4.

DOyHKIUHA

PacrioznaBate (pyHKIMM W3ydeHHBIX BUAOB. [lOKa3bIBaTh CXEMaTHYECKH PACIOOKECHUE Ha
KOOPJMHATHOM MIockocTH rpadukoB GyHkimi Buna: y= kx, y= kx+ b, y= k/x, y= ax2 + bx+ c, y=
x3,y= VX, y= |X|, B 3aBHCHMOCTH OT 3HAYCHHiT K03((QHIMEHTOB, OMICHIBATE CBOACTBA (YHKIIHIA.

CtpouTh ¥ M300pakaTh CXeMaTUYeCKU rpaduKu KBaJPaTUIHBIX (QYHKIIUA, OMMCHIBATh CBOMCTBA
KBaJPAaTUYHBIX (QYHKLHUH 110 UX rpaduxam.

PacriosHaBaTh KBaapaTHUHYIO (GYHKIUIO 1O (GopMyse, NPUBOJUTH HMPUMEPH KBaJPATHYHBIX
(byHKUMI U3 pealbHON KU3HH, GPU3UKU, TEOMETPUH.

YucaoBble MOCI€10BATETLHOCTH  MPOTPecCHH

PacriozHaBath apu@METHYECKyI0 M TEOMETPHUYECKYI0 MNpPOTPECCHHM MpPU Pa3HBIX CHOCo0ax
3aaHusl.

BBIMONHATE BBIYKMCICHUS C HUCMOJNB30BaHMEM (opMya n-ro wieHa apuMETHYECKOW U
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F€OMETPUUYECKON MTPOrPECCUi, CyMMBbI IIEPBBIX NUJICHOB.

N300paxarh 4ieHbI 0CIEI0BATEILHOCTH TOUKAMH Ha KOOPJMHATHOM IJIOCKOCTH.

Pemate 3amaum, CBsI3aHHBIE C YMCJIOBBIMM IIOCJIEIOBATEIBHOCTSMHU, B TOM YHCIIE 3a/a4yd M3
peaybHOM JKU3HU (C UCTIONB30BaHUEM KaJIBbKYJIATOPA, IIU(PPOBBIX TEXHOJIOTHH).

[TpoBepsieMbie TpeOOBaHUS K pe3yJIbTaTaM OCBOCHHS OCHOBHOM
00pazoBartesibHOU MporpamMmel (7 Kiacc)

Kon [IpoBepsieMble ~ TpeIMETHBIE  pe3yJdbTaThl ~ OCBOCHHS  OCHOBHOM
MIPOBEPSIEMOT0 | 00pa30BaTEIBHOM MPOTPAMMbI OCHOBHOT'O 00I1IETO 00pa3oBaHus
pe3yibTara

1 Yucna v BRIYMCICHUS

BBIHOJ'IHHTB, CoucCTasd YyCTHBIC W IMHUCBMCHHBLIC IIPUCMBI, apI/I(bMeTI/I‘IeCKI/IC
I[CflCTBI/I?I C pailMOHAJIbHBIMHU YUCJIaMU

11

HaxonuTh 3Ha4eHUs YHCIOBBIX BBIPAKCHUHU, MPUMEHSITH PasHOOOpa3HbIC
1.2 CrocoObl W TPUEMBbl BBIYMCICHHS 3HAYCHHWHA JPOOHBIX BBIPAKCHHI,
coJiepKalnx OOBIKHOBEHHBIC U JIECATUYHBIE TPOOH

IlepexoauTh OT 0JHOM (HhOPMBI 3aNIKUCH YHCEN K APYroi (mpeoOpa3oBhIBaTh
1.3 NECSITUUHYIO TpO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JIECITUYHYIO APOOB)

14 CpaBHMBATH M YHOPSIOUYMBATh pallMOHAIbHBIE YUCIIA

1.5 OxpyriaTs unucna

BpINOnHATE NPUKUIKY M OLEHKY pe3ylbTaTa BBIYUCIICHUH, OLICHKY
1.6 3HAQYECHHUM YMCIIOBBIX BBIPAKEHUW. BBINOIHATE NEHCTBHS CO CTEIEHSAMM C
HAaTypaJIbHBIMHU [TOKA3aTEISIMU

HpI/IMCH}ITB INPpU3HAKHW  JCJIMUMOCTHU, Pa3JIOKCHHUEC Ha  MHOXHUTCIN

1.7
HATYPaJbHBIX YHCEI
Pemrate mpakTHKO-OPHEHTUPOBAHHBIE 337auM, CBSI3aHHBIE C OTHOIICHHEM
18 BEJIMYHH, IPONOPLHUOHATBHOCTHIO BEJINYMH, MPOLICHTAMH,
' WHTEPIPETHPOBATH PE3YNbTAThl PEIICHUS 3a/1a4 C YYEeTOM OrpaHHUYCHH,
CBSI3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBIX 0OBEKTOB
2 Anrebpanueckue BbIpaXeHUs
21 Hcnonp3oBarh  anreOpandeckyld  TEPMHHOJOTHIO W CHMBOJIUKY,
' MIPUMEHSTH €€ B MPOLIECCe OCBOCHHSI yUeOHOT0 MaTepuaa
29 Haxonuth 3HaYeHus OYKBEHHBIX BBIPAKCHHMH MPHU 3aIaHHBIX 3HAYEHUSIX
' TepeMEHHBIX
2.3 BreimonHsaTe  mpeoOpa3oBaHUsS — IIEIOTO0  BBIPAKEHHS B MHOTOYICH

11



MIPUBEJICHUEM TIOJIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK

BrimonaaTs YMHOKCHHUEC OJHOYJICHA Ha MHOI'OYJICH W MHOI'OYJICHa Ha

2.4
MHOT'OWIEH, IPUMEHATh (OPMYJIbI KBaJipaTa CyMMBI U KBaipaTa pa3HOCTH
OcCyIuecTBIATh pa3l0KEHUE MHOTOYICHOB HAa MHOMKUTEIHM C ITOMOILBIO
2.5 BBIHECEHHSI 32 CKOOKHM OOIIEr0o MHOMXHUTENS, TPYNIUPOBKU CIAracMbIX,
IIpUMEHEHUsI (POPMYJI COKPALIEHHOTO YMHOXEHHUS
26 [IpumensTs mpeoOpa3oBaHUs MHOTOWICHOB [UIS PEIHICHUS pa3IMYHBIX
' 3a/1a4 U3 MAaTEMaTUKH, CMEXHBIX ITPEIMETOB, U3 PEalbHON IPAKTUKU
27 Hcnonp30BaTh CBOWCTBA CTENEHEH € HATypalbHBIMU IIOKA3aTEIsAMHU UL
' peoOpa3oBaHus BRIPAKEHHNA
3 YpaBHEHUS U HEPABEHCTBA
Pewmate nuHElHbIE ypaBHEHUS ¢ OQHOM NEPEMEHHOW, PUMEHsIS IIpaBuia
3.1 Iepexosia 0T UCXOAHOIO YpaBHEHHUS K paBHOCWIbHOMY eMy. lIposepsts,
SIBJIIETCS JIM YUCIIO KOPHEM YpPaBHEHUS
32 [TpumensTh rpaduvecKkue METObI PU PEIICHUH JIMHEHHBIX YPaBHEHUN U
' UX CUCTEM
33 [TonGupath mpumepsl Map YHCEN, SBIAIOLMXCS pElICHHEM JHUHEHHOro
' YpaBHEHHUSI C ABYMsI IEPEMEHHBIMU
CtpouTh B KOOpAMHATHOM IUIOCKOCTU TpauK JMHEHHOTO ypaBHEHUS C
3.4 JIBYMsI TEPEMEHHBIMM; IOJIb3YSCh TIpadUKOM, MPUBOAUTH MPUMEPHI
pelleHns ypaBHEHUs
35 Pemarp cuctemsl IByX JIMHEHHBIX YPaBHEHHH C ABYMs IIEPEMEHHBIMH, B
' TOM 4ucIe rpaduyecKku
CocTaBnaTh M pemiarh JIMHEHHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX
3.6 YpaBHEHUI 1O YCIOBHIO 33Jaud, UHTEPIPETUPOBATH B COOTBETCTBHH C
KOHTEKCTOM 3a/1a4¥l MOJYYEHHBIN pe3ybTaT
4 Koopaunats! u rpaduku. OyHKIIMN
N300paxkaTh Ha KOOpPAWHATHOW MpPSAMOM TOYKH, COOTBETCTBYIOIIHE
4.1 3alaHHBIM KOOpJAWHAaTaM, JIy4H, OTpPE3KH, HWHTEPBaJbl, 3alUCHIBAThH
YHCIIOBBIE TPOMEKYTKH Ha alNredpandeckoM s3bIKe
4.2 OTmeuaTh B KOOPAMHATHOMN IMJIOCKOCTH TOYKHU IO 3a/IaHHBIM KOOpJIMHATaM
4.3 Crpouts rpaduku TuHeHHbIX QyHKIMHA. CTpouTh Tpaduk GyHKINU Y = |X]|
OnuceiBaTh C NOMOLIBI (YHKIMI H3BECTHBIE 3aBUCHUMOCTH MEXKIY
4.4 BEJIMYUHAMU: CKOPOCTb, BPEMs, pacCTOsSHUE, LEHYy, KOJIMYECTBO,
CTOMMOCTb, POU3BOUTEIHHOCTD, BpeMsi, 00beM paboThI
4.5 HaxonuTs 3HaueHune QyHKIMH 110 3HAYCHUIO €€ apryMeHTa
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4.6

[TonumaTts rpaduueckuii criocod MpeaCcTaBIeHNs U aHaIu3a HH(pOpMaIu,
U3BJIECKATh M MHTEPIPETHPOBATh MH(POpMAIMIO U3 TPaUKOB PEATbHBIX
MPOLIECCOB U 3aBUCUMOCTEMN

ITpoBepsiemble AyIeMEHTHI coepkanus (7 Kiacc)

Kon [IpoBepsieMblil AIEMEHT COJEPHKAHUS
1 Yucna v BBIYUCIICHUS
JlpoOu OOBIKHOBEHHBIE M JECATHYHBIC, IEpexo] OT OAHOH (OpPMBI 3aNUCH
11 npobeit k apyroi. lloHATne panMoHaNbHOIO 4YHCHA, 3alUCh, CPABHEHHE,
YHOPSAA0YMBAaHUE PALMOHAIIBHBIX YHCEI

19 Apudmernueckue neicTBUS C pallMOHAJIBHBIMU yHMclIamH. PemieHue 3agad u3
' peasibHOM MPAaKTUKK HA YacTH, Ha IpOOH

13 CreneHp C HaTypalbHBIM I[IOKa3aTeleM: OIpeAeieHue, Ipeodpa3oBaHue
' BBIPQ)XEHUI Ha OCHOBE ONpPEIEICHNUS, 3aMCh OOIBIINX YHCEell

14 IIponeHTsl, 3anuch NPOLIEHTOB B BUJAE ApoOM U ApoOH B BUJE NMPOLEHTOB. Tpu
' OCHOBHBI€ 3a/1a4M Ha IIPOLIEHTHI, PELLICHUE 33/1a4 U3 PEAJIbHOU MTPaKTUKU

15 [IpumeHeHne NpU3HAKOB JIEIMMOCTH, Pa3I0KEHUE Ha MHOKUTEIN HAaTypaJIbHbBIX
' quce

1.6 PeasbHbIe 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi U 0OpaTHasi MpONOpLUUOHATBHOCTH

2 Anrebpanyeckue BbIpaXXEHUS

21 IlepemeHHBIE, YMCIOBOE 3HAYEHHE BBIPAKEHMS C INepeMeHHOH. [lomyctumsle
' 3HAYEHUS TIEPEMEHHBIX

29 [IpencraBneHne 3aBUCUMOCTH MEXJIy BeIMYMHAMU B BUAE (GOPMYJIbI.
' Brruucnenus no ¢popmynam

2.3 [IpeoOpa3oBanre OYKBEHHBIX BbIPAKEHUH, TOXKIECTBEHHO PaBHbIE BHIPAKEHUS

2.4 CBoliCcTBa CTENEHU C HATYPAJIbHBIM IT0KA3aTEIEM

25 Opnownensl U MHorowjeHsl. CreneHb MHorowieHa. CiokeHue, BBIYMTAHUE,
' YMHOXEHUE MHOTOWIEHOB

26 @opMyJIbl COKPALIEHHOIO YMHOXCEHMSI: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
' dopmyiia pa3HOCTH KBaJpaToB. Pa3znokeHrne MHOTOWIEHOB HA MHOKUTEIIH

3 VYpaBHeHUs

31 VYpaBHeHHe, KOpEHb YpaBHEHHUS, TIpaBWia NpeoOpa3oBaHUS YypaBHEHUS,
' PaBHOCHIIBHOCTh YPAaBHEHUN

32 JluHeitHoe ypaBHEHHUE C OJHOM TIEPEMEHHOM, YHUCIO KOpPHEH JIMHEHHOTO

YPaBHEHUS, PEILICHNUE JIMHEUHBIX YPaBHEHUU
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CocraBiieHne ypaBHEHUH IO YCIIOBUIO 3aJaud. PelieHue TEeKCTOBBIX 3ajad C

3.3 o
MTOMOMUIBIO YpaBHEHUHN
3.4 JluneliHoe ypaBHEHHE C IBYMS ITIEPEMEHHBIMH U €T0 Tpaduk
CucreMa JByX JIMHEHWHBIX YPaBHEHUM ¢ JBYMs MepeMeHHbIMU. Pernienue cucrem
3.5 ypaBHEHHH CHocoOOM MOJCTaHOBKU. lIpumepsl pemeHHus TEKCTOBBIX 3amad C
MTOMOIIBIO CUCTEM YPABHEHHI
4 Koopaunats! u rpadpuku. OyHKmu
4.1 Koopaunara Touky Ha mpsMoi
47 Uucnosble NpomMexyTku. PaccrosHue Mexay IByMsl TOYKaMU KOOPAMHATHOU
' psAMOi
43 [IpsimoyronbHasg cucrema koopauHat, ocu Ox u Oy. Abcuucca U OopJuHAaTa
' TOYKH Ha KOOPJIAUHATHOMN IIOCKOCTH
44 [Tpumepsr rpadukoB, 3amaHHbBIX (Qopmynamu. YreHue rpaduKoB pealbHBIX
' 3aBUCUMOCTEHN
4.5 [Tonstue pynkuuu. I'paduk dynkiuu. CroiictBa GpyHKuIn
4.6 JIuneitnas pynkuus, ee rpaduk. I'padux pyHkumn y = [X|
4.7 I'padnueckoe penieHne JIMHEWHBIX YPaBHEHUHN U CUCTEM JIMHEHHBIX ypaBHEHUN

[TpoBepsiembie TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OCHOBHOM
00pa3oBaTenbHON TpOrpamMMBbl § Kiacca

Kon IIpoBepsieMble  TpeaMETHbIE  pe3yJbTaThl ~ OCBOEHUS  OCHOBHOM
MIPOBEPSIEMOT0 | 00pa30BaTENHHOM MPOTPAMMBI OCHOBHOT'O O0IIIETO 00pa30BaHUs
pe3yibTara
1 Yucna u BBIYUCICHUS
Hcnonp30BaTh HayaabHBIE IPEACTABICHUS O MHOXKECTBE JICHCTBUTEIbHBIX
11 yycen JJis CpaBHEHMS, OKpYTJEHHs M BBIYUCIEHUH, HU300paxarhb
JIeCTBUTENbHBIC YMCIIa TOYKAMH Ha KOOPJUHATHOU IPSIMOM
[IpumMeHsTh MOHATHE apU(PMETHYECKOTO KBAIPAaTHOIO KOPHS, HAXOJUThH
19 KBaJpaTHbIEe KOPHHW, HCIONB3yS TpPU HEOOXOTUMOCTH KaIbKYJISATOP,
' BBIMOJIHATE TNPEoOpa3oBaHMs BBIPAKEHHUH, COJEpKalIMX KBaJpaTHbIE
KOpHH, UCIIOJIb3Ys CBOMCTBA KOPHEHN
13 Hcnonp30Bath 3amvcu OONBIINX W MaJIbIX YUCEI C MTOMOIIBIO TECITHIHBIX
' npobeii u creneneit yncna 10
2 Anrebpanyeckue BoIpaKEHUS
[IpuMeHATH MOHATHE CTENEHM C LEJIbIM I10Ka3aTeseM, BBIIOIHSITh
2.1 npeoOpa3oBaHusl  BBIPAKEHUI, COAEpXKAIIMX CTENEHH C  LENbIM
oKa3aTesem
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2.2

BBITIONHATE TOXKIECTBEHHBIE MTPEOOPA30BAHUS PAITUOHATILHBIX BBIPAKCHHIA
Ha OCHOBE IpaBWJI JEHCTBUH HAJ MHOTOWICHAMH M alreOpanmyecKUMHU
IpOoOsSMHU

2.3

PacknanbiBaTh KBagpaTHBIA TPEXUIEH HA MHOKHUTEIN

2.4

[TpumensTs npeoOpa3oBaHus BHIPAKECHUN JUIS PEIICHUS Pa3IMYHbIX 3a/1a4
U3 MaTeMaTHKH, CMEKHBIX IIPEIMETOB, U3 PEAIbHON MPAKTUKU

YpaBHEHHUs U HEPABEHCTBA

3.1

Pemrate nuHEnHbIe, KBaAPAaTHBIE YPABHEHHS U PAllMOHAJIBHBIC YPAaBHEHMUS,
CBOJAILMECS K HUM, CUCTEMBI IBYX YPABHEHUN C IByMS IIEPEMEHHBIMU

3.2

IIpoBoauTh MpoCTENIINE UCCIEA0BAHNS YPABHEHUN U CUCTEM ypaBHEHUH,
B TOM 4YHUCJIE€ C QPUMEHEHUEM TIpaUuUecKux  MperCTaBICHUM
(ycTaHaBiIMBaTh, UMEET JIM YPABHEHUE WIIM CUCTEMa YPaBHEHUH pelleHMs,
€CJIM UMEET, TO CKOJIBKO, U IIPOYEE)

3.3

[TepexoauTh OT CIOBECHOW (OPMYIMPOBKH 337a4d K €€ alnreOpandecKou
MOJICST C MOMOIIBIO COCTABJICHUS YPABHEHUS WJIM CUCTEMbI YPaBHCHHH,
HUHTCPHIPCTUPOBATE B COOTBECTCTBUHU C KOHTCKCTOM 3aJdavu HOHy‘{eHHLIﬁ
pe3yibTaT

3.4

[IpuMeHATh CBOMCTBA YHCIIOBBIX HEPABEHCTB JUISI CPAaBHEHHUsI, OLICHKH,
pelarh JIMHEHHbIE HEPAaBEHCTBA C OJHOM MEPEMEHHOM M UX CHUCTEMBI,
naBaTh rpadUuecKyro WILTIOCTPAIMI0 MHOXKECTBA PELICHUI HEepaBEHCTBA,
CHUCTEMbI HEPABEHCTB

OyHKIMU

4.1

[Tonumars ¥ UCHONB30BaTh (PYHKIMOHAIBHBIE OHATUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAUCHMsI), ONpEeAENsATh 3HaueHue (QYHKIUM IO
3HAUEHUIO apTryMEHTa, ONPEAEATh CBOMCTBA (PYyHKIIMHU IO €€ IrpaduKy

4.2

k

Y=<
Crpouts rpauku 31eMEeHTapHbIX (GYHKLIUH BUIA: X, y=x2,y=x3,y
= |x|, onuchIBaTH CBOMCTBA YUCIOBON (DYHKIIUU MO €€ rpaduKy

[IpoBepsiembie 37eMEHTHI coaiepkanust (8 Kiacc)

Kon IIpoBepsieMblii 2IEMEHT COJEPKAHUS
1 Yucna ¥ BBIYUCIIEHUS
11 KBagpatublif kopeHb u3 uuncna. [lonarue o0 HppanMoOHAIBHOM YHCIE.
' JlecaTHUHbIE TPUOJINKEHUS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apu(METHUYECKUX KBAJPATHBIX KOPHEW W WX NPUMEHEHUE K
1.2 peoOpa3oBaHUIO YHMCIOBBIX BBIPRKEHUH M BBIYMCICHUAM. JleliCTBUTEIbHBIC
qucia
1.3 Crenens ¢ 1eabpIM [TOKa3aTeieM U ee cBoiicTBa. CTaHgapTHas 3aluch Yucia
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AnreOpanueckre BbIpaXeHUs

2.1 KBagpaTtHbliii TpexuiieH, pa3iokeHue KBaIPaTHOTO TPEXWICHa Ha MHOKUTEIH

2.2 Anrebpanueckas 1poob. OCHOBHOE CBOMCTBO alredpandeckoi qpoou

2.3 CrnoxeHue, BBIYMTaHNUE, YMHOKECHHE, JCICHUE allreOpandecKux apooei

24 PanmonansHbIe BRIpaKEHUS U UX TIPEOOpa3oBaHUe

3 VYpaBHEHUS U HEPAaBEHCTBA

31 KBagpatHoe ypaBHeHHe, (opMysna KOpHEH KBaapaTHOro ypaBHeHMs. Teopema
Buera

3.2 Pemienue ypaBHeHUH, CBOIAIINUXCS K TUHEUHBIM U KBaIPATHBIM

3.3 [Ipocreiimme ApoOHO-paMOHATBHbIC YPaBHEHHS
I'paduueckas mHTEpHpeTalMsi YPaBHEHUH C JIBYMS TEPEMEHHBIMH WU CHCTEM

3.4 JMHEWHBIX ypaBHEHHH C JByMs IepeMeHHbIMH. [lpumepsl pelieHus cucrem
HEJIMHEHHBIX YPaBHEHUH C IBYMS NIEPEMEHHBIMH

3.5 Pemennie TeKCTOBBIX 33124 anredpandeckum crnocodom

3.6 YucioBble HEPAaBEHCTBA U MX CBOMCTBA

3.7 HepaBeHCTBO ¢ 01HOM NTEpeMEHHON

3.8 PaBHOCHIIBHOCTH HEPABEHCTB

3.9 JInHeliHbIe HEPABEHCTBA C OJJHON IIEPEMEHHOU

3.10 CucTeMbl TMHEHHBIX HEPABEHCTB C OHOM NepeMeHHON

4 OyHKIUH

41 [Tonstue ynkmuu. O6macTh OnMpeaeneHuss ¥ MHOXKECTBO 3HAUYCHHH (DYHKIIUU.
CrniocoObI 3a1anust pyHKIHIA

4.2 I'padux ¢pynkumu. UreHre cBOWCTB (GYHKINU 110 €€ TpapuKy

4.3 [Tpumeps! rpadukoB GYHKINH, OTPAXKAIOUINX PeaTbHbIE TPOLIECCH

44 @OyHKIMM, ONUCHIBAIOUIME TPSAMYI0 U OOpaTHYI IPONOPLUUOHAIBHBIE
3aBHUCHUMOCTH, UX TpapuKu

4.5 QOyHKIMU y = X2,y = X3

4.6 Oyukuun Y = Vx Y = [X|

4.7 I'paduaeckoe pereHne ypaBHEHHN M CHCTEM YpaBHEHUN
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[IpoBepsiemble TpeOOBaHUS K pe3yJIbTaTaM OCBOEHHSI OCHOBHOM
o0OpasoBaresbHOI ITporpamMmsl (9 Kiacc)

Kon [IpoBepsiemble  MOpeAMETHBIE  PE3YyJbTAaTbl  OCBOCHHS  OCHOBHOM
poBepsieMoro | 00pa3zoBaTeNbHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus
pe3yabTara
1 Yucna v BBIYKCICHUS
11 CpaBHUBaTh U YIIOPSAI0UMBATH PAllMOHAIBHBIE U HPPALlMOHAJIbHBIE YU CIIA
BemonssaTe apupmernyeckue ACHCTBHS C palMOHAIBHBIMH YHCIIAMH,
1.2 coueras YCTHbIE U IMCbMEHHBIEC IPUEMBI, BBIIOJHATH BBIYUCIEHUSA C
UpPpaLMOHAIbHBIMU YU CIIAMU
13 Haxonuth 3HaueHus CTENEHEW C LEJbIMH I[OKAa3aTesIMA U KOPHEW,
' BBIYHCIIATh 3HAYEHUS YUCIIOBBIX BbIPAXKEHUN
14 OKpyrisTh JNEHCTBUTENIbHBIE YHCIIA, BBIIOJHATh HPUKHUIKY pe3yibTara
' BBIYMCIICHUM, OLIEHKY YMCIIOBBIX BBIPAXKEHUN
2 YpaBHEHHUS 1 HEpABEHCTBA
21 Pemarp nuHelHbIE U KBaJipaTHbIE YPABHEHUS, YPABHEHUS, CBOAAIIMECS K
' HUM, POCTENIINE TPOOHO-PALIMOHAIbHBIE YPaBHEHUS
Pemats cucrembl ABYX JMHEHHBIX YPaBHEHUH C JBYMs NEPEMEHHBIMU U
2.2 CUCTEMBI JIBYX YPaBHEHHH, B KOTOPBIX OIHO YpPaBHEHHE HE SBIIAETCSA
JIMHEVUHBIM
Pemate TekcTOBBIE 3amaun  anreOpanyecKHM CIOCOOOM € TIOMOIIBIO
2.3 COCTaBIICHUSl YpPaBHEHHS WJIH CHCTEMBl JABYX YPaBHEHHH C JABYMs
NePEMEHHBIMU
IIpoBoNTH ITpOCTENIINE UCCIIEIOBAHNS YPABHEHUN U CHCTEM ypaBHEHUH,
24 B TOM YHCJIE C NMPUMEHEHHEM TpapHUuecKuX MpeACTaBICHUN (Hampumep,
' yCTaHABIIMBATh, UMEET JIM ypaBHEHUE WM CHUCTEMa ypaBHEHUU peIleHus,
€CIIM UIMEET, TO CKOJIBKO)
Pemate nuHeiiHble HepaBeHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, M300paXkaTh
2.5 pellleHne HEepaBeHCTB Ha YHMCIOBOM NpPSIMOM, 3allMChIBATh PEIICHHE C
MIOMOUIbIO CUMBOJIOB
Pemarp cuctembl JIMHEHHBIX HEpPABEHCTB, CHUCTEMBbl HEPABEHCTB,
26 BKJIIOYAIOIME KBAJIPaTHOE HEPaBEHCTBO, M300pakaTh pElICHHE CHCTEMBI
' HEPAaBEHCTB Ha YMCJIOBOW MPSAMOM, 3alUChIBaTh PELICHHE C IMOMOUIBIO
CHUMBOJIOB
2.7 Hcnonp30BaTh HepaBeHCTBA MIPH PELIEHUH Pa3IMUYHBIX 3a7a4
3 OyHKIUN
3.1 Pacno3naBare QyHKIMM U3ydeHHBIX BUAOB. [loKa3pIBaTh CXeMaTHYECKH
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pacrojoKeHnue Ha KOOPAUHATHOM MIIOCKOCTH rpadukoB GyHKUMN BUAA: y

k

= kx, y = kx + b, X,y =ax2 + bx + ¢ B 3aBUCMMOCTH OT 3HAYEHHI
K03 PHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYyHKIIMIA

IToka3bpIBaTh CXeMaTHUYCCKHU PacIoJIOKCHHUE Ha KOOpI[HHaTHOﬁ IIJIOCKOCTH

3.2 Jx
o y: X _ o o
rpaduKoB QyHKUIUH BHIA , ¥ = |X| ¥ onHchIBaTh CBOMCTBA (PYHKUIUI
33 CrtpouTth 1 U300paxaTb CXeMaTH4ECKU rpauKy KBaIPaTUIHBIX (PYHKITHHA,
' OIKCBIBATh CBOMCTBA KBaAPAaTUYHbBIX (DYHKIMH IO UX IrpaduKam
Pacno3HaBaTh KBajpaTHyHy! (QYyHKIMIO 10 (opMmyie, MPUBOJAUTH
3.4 OpUMEpPbl  KBaJPATUYHBIX (QYHKIMA W3 pPEATbHON JKU3HU, (DU3HKH,
reoOMeTpHH
4 Apudmernueckas 1 reoMeTpuUecKas Iporpeccuu
41 Pacnio3HaBaTh apu(METHYECKYl0O M TE€OMETPUYECKYI MpPOTrpeccud mpu
' pa3HbIX crocobax 3agaHus
BbINONHATE BBIUUCIEHHUS C HCHOJb30BaHHEM (OPMYJI N-TO YJIeHa
4.2 apuQMEeTUYECKOl M TeOMETPUYECKON Mporpeccuid, CyMMbl MEPBBIX N
YJICHOB
43 N300pakaTh 4JI€HBI IMOCIEIOBAaTEIILHOCTH TOYKAMH Ha KOOPJMHATHOM
' TUIOCKOCTH
Pemrate 3amaun, cBsA3aHHBIE C YHCIOBBIMU TMOCIIEIOBATEIBHOCTSIMHU, B TOM
4.4 quciae 3aJaud M3 PealbHOM XKU3HU (C HCIIOJIb30BAaHHEM KalbKYJIATOPA,

U (POBBIX TEXHOIOTHI)

[TpoBepsieMbie MeMeHTHI coaepxkanus (9 kiacc)

Kon [IpoBepsieMbIil 2JIEMEHT COAEp)KaHUS
1 Uucna u BBIYUCTIECHUS
11 PanmonanpHple 4ncia, UppalUOHAJIbHBIE YHWCIIA, KOHEYHbIE M OECKOHEUYHbIE
' JeCATUYHbIE JpoOu
MHOXecTBO NEHCTBUTENBHBIX YHCEN, IEHCTBUTENIbHbBIE YUCIIAa KaKk OECKOHEUYHbIE
12 JecATUYHbIe poOH. B3auMHO 0JIHO3HAYHOE COOTBETCTBUE MEXKAY MHOXKECTBOM
' JIEMCTBUTEINIBHBIX YMCENI U KOOPAMHATHOW MpsiMON. CpaBHEHHE JIEHCTBUTEIBHBIX
quCell
13 Apudmernueckre 1eHCTBHS ¢ AEHCTBUTEILHBIMU YUCIAMH
W3mepenus, npubImkeHusi, oleHKH. Pa3zMepbl 0ObEKTOB OKPYXKAIOIIEro MHpa,
14 JUINTENIBHOCTh MPOLIECCOB B OKpy»KaromeM wmupe. IlpubnmkeHHoe 3HavyeHue

BEJIMYMHBI, TOYHOCTh MpuOImkeHus. Okpyrienue yucen. [Ipukuaka m orneHka
pE3yJIbTaTOB BBIYUCIICHUN
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VYpaBHEHUS U HEPABEHCTBA

2.1 VYpaBHEHUSs ¢ OAHOM ITepEMEHHON

2.2 JIuneitnoe ypaBHeHue. Penienue ypaBHeHUH, CBOJAIIUXCS K TUHEUHBIM

2.3 KBanparnoe ypaBuenue. Pemienue ypaBHeHH, CBOASIINUXCS K KBaPATHBIM

24 EHKBa;[pflTﬂoe ypaBHeHue. [IpuMepsl peleHns ypaBHEHUM TPETbe U YETBEPTOU
CTENeHe| pa3ioKeHNEeM Ha MHOKUTEIH

2.5 Pemenue qpoOHO-paliioHaNbHBIX YPaBHEHUI

2.6 Cucrembl ypaBHEHUI

2.7 YpaBHEHHE ¢ IBYMS ITIEPEMEHHBIMU U €T0 Tpaduk

2.8 Pemenuie cuctem IByX TUHEHHBIX YPaBHEHHH C JBYMsI IEPEMEHHBIMU

29 PemeHUI/Ie CUCTEM JBYX YpaBHEHHH, OJHO M3 KOTOPBIX JIMHEWHOE, a Jpyroe -
BTOPOU CTETIEHU

2.10 I'padmueckas nHTEpHIpETALINS CUCTEMBI YPAaBHEHUH C ABYMS IIEPEMEHHBIMA

211 Pemienue TekcTOBBIX 3ajau alreOpandeckuM crocoOom

2.12 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA

2.13 Pemienue nTMHEMHBIX HEPABEHCTB C OJIHOM MEpEeMEHHOMN

2.14 Pemenue cucteM JIMHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOMN

2.15 KBanparHble HepaBeHCTBA

216 I'paduueckass HMHTEpHpeTanusi HEPaBEHCTB U CHCTEM HEPABEHCTB C JIByMs
NIepEMEHHBIMH

3 OyHKIII

31 KBanpartuunas ¢yHkuus, ee rpadpuk u cBoictBa. Ilapaboma, KoopauHATHI
BEPIINHBI TapaboITbl, OCh CHMMETPUH TTapadOoITbI

3.2 I'padukn pyuknmii y = kx, y = kx + b u ux cBoiicTsa

k

3.3 =—
I'paduku pynkuumit X', ¥ = X3 u ux CBOWCTBa

3.4 I'padpuku bynkmit y= Vx , Y = |X| 1 uX cBOWCTBa

4 YucnoBble OCIE10BATENBHOCTH

41 Ornpezenenne U CrocoObl 3a7aHUsl YMCIOBBIX TOCIEAOBATEIILHOCTEN. 3amaHue

MOCJIEI0BATEIBLHOCTH PEKYPPEHTHOM (hopMyIoii U popmMyIioil n-ro wieHa
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42 Apudmernueckas nporpeccus. DopMmyasl n-ro 4jaeHa apupMETHYECKOH
' IIPOIPECCUH, CyMMBI IIEPBBIX N YJIEHOB

43 I'eomerpuyeckas mnporpeccus. @PopMysnsl n-ro  4ieHa I'E€OMETPUYECKOU
' IIPOrPECCUH, CyMMBI IIEPBBIX N YWICHOB

44 N3o0pakeHre dieHOB apupMETHYECKOW W T'E€OMETPUYECKOW Mporpeccuit
' TOYKaMU HAa KOOPJAMHATHOU IIJIOCKOCTH. JIMHENHBIN U SKCIIOHEHIIUAIBHBINA POCT

4.5 CroxHbI€ IPOLIEHTHI

JUis 1mpoBeNEHUS OCHOBHOIO TOCYAApCTBEHHOIO 3K3aMeHa 10 Mmaremaruke (mamee - OI'D mo
MaTeMaTHKe) HCIOJIb3yeTcsl IepedeHb (Koau(puKaTop) MpoBepsieMbIX TpeOOBaHUI K pe3ysibTaTaM
OCBOCHHS OCHOBHOW 00pa30BaTEIbHOW MPOrpaMMBbl OCHOBHOTO 0OOIIEero oOpa3oBaHUS U DJIEMEHTOB
CoZlep>KaHusl.

[Iposepsiembie Ha OI'D o maremaruke TpeOOBaHUS

K pe3yJIbTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHOM TPOrpaMmbl

OCHOBHOT0 00111eT0 00pa30BaHUs

Kon [TpoBepsiemble TpeOOBaHHMS K TMPEAMETHBIM pe3yJbTaTaM OCBOCHUS
MIPOBEPSIEMOT0 | OCHOBHOM 00pa30BaTeNIbHON MPOTPaMMbl OCHOBHOT'O OOIIET0 00pa3oBaHus
TpeOoBaHUs Ha ocHoBe ®I'OC

3 YMeHue onepupoBarb INOHATUAMHU: HATypAIbHOE YMCIO, IIPOCTOE U
COCTaBHOC YUCIIO, ACTITUMOCTE HATYPAJIBHBIX YUCCII, TPU3HAKNU ACITIUMOCTH,
1eJI0€ YUCIIO0, MOIYJIb YKciia, OOBIKHOBEHHAs IPOOb U JIECATUYHAS JpOOb,
CTaHJIAPTHBIA BUJ YMCIIA, PAMOHAIBHOE YHCIIO, UPPALUOHAIBHOE YHCIIO,
apuMeTHUecKuil KBaJpaTHBI KOPEHb, YMEHHE BBIMIONHATH NEHCTBUS C
YucCiiaMi, CpaBHUBATb WU YIOPAAOYMBATHL 4YHCJIA, IMPCACTABIATEL 4YHMCJIa Ha
KOOPAMHATHOW NPSAMOW, OKPYIJIATH YUCJA; YMEHUE JAENaTh NPUKUIKY U
OLICHKY pe3yJIbTaTa BHIYMCICHUI

4 YMeHue onepupoBaTh MOHATHSMH: CTENEHb C IEJIbIM IOKa3aTeseM,
apudMeTHUeCKUil KBaJpaTHBIH KOpPEHb, MHOIOWIEH, airedpandeckas
Ipo0b, TOXK/IECTBO; 3HAKOMCTBO C KOPHEM HaTypalbHOW CTENEeHH OOJIblIe
€/IMHUIIBI; YMEHHUE BBINOIHATh PacdyeTsl Mo (opmynam, mpeodpa3zoBaHus
HENbIX, JPOOHO-PAlMOHANIBHBIX BBIPAKEHUN M BBIPAKEHUH C KOPHSIMH,
pa3I0KEeHNE MHOTOUIEHA HA MHOYKUTENIN, B TOM YHUCJIE C UCIIOJIb30BAHUEM
(dbopMyJ1 pa3HOCTH KBaJIpaToOB U KBaJpaTa CyMMbI U Pa3HOCTH

5 YMeHue onepupoBaTh MOHATUSIMHU: YUCIOBOE PABEHCTBO, YPABHEHHE C
OJHOM MEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM;
YyMEHHE peliath JIMHEWHbIE W KBAJApPAaTHBIE YpaBHEHHS, JIPOOHO-
palMOHAJIIBHBIE YPAaBHEHUsS C OJHOW IEPEMEHHOW, CHCTEMBI JIBYX
JMHEWUHBIX YpaBHEHW, JIMHEHHBIE HEPABEHCTBA W HMX CHUCTEMBI,
KBaJIpaTHbBIE U JPOOHO-PAlMOHAILHEIE HEPABEHCTBA C OJTHOM NIEPEeMEHHOH,
B TOM YHCJIE IIPU PELICHUM 33Ja4 U3 APYIHMX MPEAMETOB U NMPAKTHYECKUX
3a7]a4; YMEHUE HCIIOJIb30BaTh KOOPAUHATHYIO MPSAMYIO U KOOPIAMHATHYIO
IJIOCKOCTh /7151 U300pakeHusl pellieHui ypaBHEHH, HEPABEHCTB U CUCTEM

6 YMeHne omnepupoBath MOHATUSAMH: GyHKUIUS, Tpaduk (QyHKIUH, HYIH
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(GYHKIMU, TPOMEXYTKH 3HAKOMOCTOSIHCTBA, MPOMEKYTKH BO3PAaCTaHHMS,
yObIBaHUsI, HAaWOOJbIIEC W HAWMCHbBIEE 3HAYCHUS (DYHKIUU; yMEHHUE
ONEPHPOBATh IMOHATUSAMH: TpsSMas MPONOPIHMOHAIBLHOCTh, JIMHEHHAS
byHKIMS, KBaApaTudHas (GyHKIOUsA, oOpaTHas NPONOPIMOHATLHOCTD,
napa6oJa, runep0oia; yMeHUE CTPOUTh Ipaduku PyHKIIHUN, UCIIOIB30BaTh
rpaduku Ui ONpeneNieHUs CBOWCTB IMPOIIECCOB U 3aBUCUMOCTEH, IS
pemieHus 3ajad U3 APYruX Y4YeOHBIX MPEIMETOB M PEATBbHOW IKHU3HH;
YMEHHE BBIPaKaTh (OPMYJIAMU 3aBHCUMOCTH MEXKIY BETMYNHAMU

YMeHue OICpHUpOBaATH IIOHATUAMMU: II0CJIICA0OBATCIIbHOCTD,
apudMeTHuecKass U reoMeTpHuecKasl MPOrpecCUM; YMEHUE HCIIOJIb30BaTh
CBOICTBa MOCJEI0BATEIBHOCTEN, (OPMYJIBI CYMMBI M OOIIEr0 YjeHa Mpu
peLIeHUH 3ajla4, B TOM 4YHCJe 33Ja4 M3 JAPYrHMX y4eOHBIX IPEAMETOB U
pEATbHOM KU3HU

YMmenue peliaTh 3aJa4M Pa3sHbIX THIIOB (B TOM YHUCJIC HA MPOUCHTHI, JOJH
Hn 9aCTH, IBUXKCHUC, pa60Ty, LEHY TOBApOB U CTOUMOCTD ITOKYIIOK U YCJIIYT,
HaJIOru, 3ajJadu u3 obyactu yYOpaBJICHUA JHAYHBIMHU U CEMEHHBIMU
q)HHchaMI/I); YMCHHUEC COCTABJIATH BbIPAKCHUSA, YPABHCHU A, HCPABCHCTBA U
CUCTCMbI 110 YCJIIOBUIO 3aAa4yu, HCCJICAOBATH IIOJIYYCHHOC PCHICHUC U
OLICHUBATbH HpaBI[OHOI[O6HOCTL IMOJIYYCHHBIX PE3YyJIbTATOB
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YMeHue BbIOUpaTh MOAXOAAIINN U3YUEHHBIH METOJ] JJIsl pellieHHs 3a1auH,
IIPUBOAUTH NPHUMEPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B NPHUPOAE H
JKU3HHM, PACIO3HABAaTh IIPOSBIICHHE 3aKOHOB MAaTEMAaTHKU B MCKYCCTBE,
ONUCHIBaTh OTJEJIbHBIE BBIJAIOIINAECS PE3YJbTaThl, MOJYYEHHBIE B XOJE
pa3BUTHSA MaTEMaTUKHU KaK HAyKW, IPUBOIAUTH IPUMEPBI MATEMAaTUYECKUX
OTKPBITHH U UX aBTOPOB B OT€YECTBEHHON U BCEMUPHOU HCTOPUHU

[lepeuens aeMeHTOB coAepkaHusl, mpoBepseMbix Ha OI'D
10 MaTeMaTuke (aiaredpe)

Kon [IpoBepsiemMblii 37IEMEHT CoepKaHUS

1 Uucna u BBIYUCIECHUS

1.1 HarypanbsHble u nenbie ynucna. [Ipu3Haku 1eTMMOCTH LETBIX YHCEeI

1.2 OOBIKHOBEHHbBIE U JIECATHYHBIE IPOOH, POLEHTHI, 0ECKOHEUHbIE IEPUOANUECKIE
npodu

1.3 PannonansHeie yncna. Apudmernyeckue onepamuy ¢ paiMoHAIbHBIMU YUCITaAMH

14 JeiictButensubie uncia. Apudmernyeckue omepanuu ¢ JIeHCTBUTEIbHBIMH
YUCITaMH

1.5 [TpuOnkeHHbIE BBIYMCIEHUS, TMpaBUia OKPYTJCHHs, MNPUKUIKA M OLEHKa
pe3yJibTaTa BBIYMCIEHUN

2 Anrebpanyeckue BhIpaXeHUs

2.1 bykBeHHbIe BhIpakeHUs (BBIPAKECHUS C TIEPEMEHHBIMH )
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2.2

Cremenb ¢ menbIM TmokazaTelieM. CTENeHb ¢ PalMOHAIBHBIM ITOKA3aTEIICM.
CBoiicTBa creneHu

2.3 MHorousneHsl

24 AnrebGpanueckas Apoob

2.5 Apudmernueckuii  KOpPEHb HaTypaJIbHOH  CTEIEHHU. [eiicTBus C
apu(MeTHYECKUMH KOPHIMHU HaTypaibHOH cTeNeHn

3 YpaBHEHUS U HEPAaBEHCTBA

3.1 Hensle u npoOHO-panmoHanbHble YypaBHEHHs. CHUCTEMBl M COBOKYIHOCTH
YpaBHECHUH

3.2 Ilensle u ApoOHO-palMOHaNbHbIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
HEPaBEHCTB

3.3 Pemenne TekcTOBBIX 3a1a4

4 UucnoBsle NOCIE10BAaTENbHOCTH

4.1 IlocienoBaTeabHOCTH, CIIOCOOBI 3aJaHMS MOCIEN0BATEIbHOCTEN

4.2 Apudmernueckas U reomeTpuueckas mnporpeccun. Dopmyna  CIOXKHBIX
HPOIIEHTOB

) OyHKIIN

5.1. OyHkus, crnocoObl 3amanusd  QyHkuuu. ['padpuk  PyHkuuu. O6nacts

ofpesieNieHus] 1 MHOXKeCTBO 3HaueHud ¢yHkumu. Hymmu dynkmun. [IpomexyTku
3HAKOMOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (QYHKIMH. MakKcUMyMbl H
MUHUMYMBl GyHKIMU. HanOGospliee M HauMeHbllee 3HaYeHHE (QYHKIMUM Ha

IIPOMEKYTKE

TEMATHYECKOE INIAHUPOBAHMUE 7 KJIACC (Aareopa)

Ko/1M4ecTBO 4acoB DJIeKTPOHHBIE
HaumeHnoBanue (undpposrie)
o0pa3zoBaTejibHbIE
Ne i/ [pasniesion " TeM KonTtposbh [IpakTuyec
Bcero pecypcbl
NporpaMMel ble padoThl [KHe padoThI
1 Uucma ©  BBIYMCICHHS. o5 1 bubanoreka [LIOK
PanyoHabHbIE YKHCIIa h’t} s:l m/'—,“ o
5 AnreGpandeckue 07 1 butnnoreka [IOK
BBIPAKCHUS htthS://ml. o
3 YpaBHEHUS Mo 1 bubnnoreka [JOK
HEePaBCHCTBA htltgs://ml. o
4 Koopanmater u rpaduxi, , 1 bu6mmorexa [IOK
DyHKIUH htthS://m’. s
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5 [ToBTOpEHUE He bu6mmoteka [JOK
00001IeHIEe https://m.

OBILEE KOJIMYECTBO 102

YACOB I10 [TPOTPAMME
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8 KJIACC

Ko 1M4eCTBO 4aCOB JuaekTpoHHbIe (UH(pPOBHIE)
o0pa3oBaTebHbIE PECYPChI
Ne ni/nt HanmeHoBaHue pasaeiioB Kontpous [[IpakTn
1 TEM IPOrpaMMBbl Bcero HbIE JecKHe
padoTsl  [PadoThI
Uucita W  BBEIUMUCIIEHUS.
1 KBagpaTHbie KOpHU 15 brbmiorexa LIOK
p p https://m. edsoo.ru/7f417af8
Uucita W  BBEIUMUCIIEHUS. Bu6suorexa LIOK
2 Crerenp ¢ nebi’ https://m. edsoo.ru/7f417af8
AJreOpanyeckue
3 BmpampeHm[ 5 1 bu6nmorexa [IOK
- Yo https://m. edsoo.ru/7f417af8
AnreOpandeckue
4 - 15 1 bu6nuorexa [IOK
s ) - https://m. edsoo.ru/7f417af8
YpaBHEHUS u
o HepaBeHCTBAa. KBangparHsie 15 1 BH6JI_HOTeKa 0K
vvvvvvvvvvvv - https://m. edsoo.ru/7f417af8
YpaBHEHUS u
6 HEpPaBEHCTBA. Cucrempill3 BH6JI_HOTeKa HOK
- N https://m. edsoo.ru/7f417af8
7 Y paBHEeHHS ) 1 bromuoreka [JOK
HepaBeHCTBa. HepaBeHcTsa https://m. edsoo.ru/7f417af8
8 DyHKIHH. OCHOBHEBIE 5 Butmuorexa [OK
[TOHATHS https://m. edsoo.ru/7f417af8
9 DyHKIUY. YuciaoBble 9 Bubimoreka LIOK
yHnxumn https://m. edsoo.ru/7f417af8
10 [ToBTOpEHHe U 0600IIEeHHE (6 1 bubmorexa [IOK
https://m. edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO 102 5 0
YACOB I10 [TPOTPAMME
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9 KJIACC

KoJsinvecTBO 4acoB JJIeKTPOHHbIE
Hameriopamme SpaomTenbe
Ne i/n1 [pasgenoB  u Tem KoHTpOIbH paxTuye pesypcm
NporpamMmMmbl cero ble padoThI cree
padoThI
1 Uuciia ¥ BBIYMCICHHS. bubnunorexa LIOK
JleiiCTBUTENBHBIE YK CIIA https://m.eds00.ru/7f419d08
2 Y PaBHEHM " 14 1 butmmoreka [IOK
|CPABCHCTBa. . https://m.edso00.ru/7f419d08
5 hepmencrsa, Crorengfid ! BrSmrorexa LIOK
P . https://m.edso0.ru/7f419d08
4 Y paBHEHHs 1 16 1 bubmuorexa [JOK
HCPABCHCTRA. https://m.eds00.ru/7f419d08
5 DyHKIMH 16 1 bubmuorexa [JOK
https://m.edso0.ru/7f419d08
6 Hucnosbie 15 1 bubnnoreka HOK
[10CJICI0BATEIbHOCTH https://m.edso0.ru/7f419d08
7 [loBTOpeHue, 18 1 bubmmorexa [JOK
obooieHue, https://m.eds00.ru/7f419d08
OBIIEE KOJIMYECTBO 102 5 0
YACOB I10 ITPOTPAMME
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