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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHUs: OHA 00ECIIeYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO st
IPOAOHKEHUS 00pa30BaHUs U B MMOBCEAHEBHOM KU3HU. Pa3BuTHE y 00yUarommxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUH U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX JIJIS aJanTalliid B COBPEMEHHOM IH(PPOBOM
obmectBe. M3yueHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMs HaOJI0/1aTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JOTUYECKOTO MBIIUICHUSI OOYJaroIMIMXCSA: OHM HCIHOJB3YIOT JCIYKTUBHBIE U
WHYKTUBHBIE PacCyXKJeHusi, 0000IIeHe U KOHKPETHU3aIuio, a0CTparupoBaHue U
aHanoruto. OOydeHue  anrebpe  mpeanoyiaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOSITENIFHOM  JIEATEBHOCTH OOYYaroMIMXCs, IOSTOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SABISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINIIA O0yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Anredpa» s OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKHE
JuHuM: «Yucnaa ¥ BeIUUCICHUS», « ANTeOpanyecKkue BhIpAKEHUSN», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX CoOJep)KaTEIbHO-METOIUIECKIX
JVMHUHA pa3BUBACTCS HAa MPOTSHKEHUH TPEX JIET U3YUCHHUS Kypca, B3aUMOJICHUCTBYS C
JpYTUMU ero JuHusMd. B xome wu3ydeHus ydeOHOro Kypca oOydarouumcs
MPUXOAUTCS JIOTUYECKU PACCYXKaTh, MCIOJB30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B mporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUYEHBI
HEKOTOpPBbIE OCHOBBI JIOTMKH, MPEICTAaBICHHBIE BO BCEX OCHOBHBIX paseiax
MaTeMaTHYECKOro 00Opa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  yHHMBEPCAJIBHOTO MareMaTthdeckoro si3bika. ComepkaTenbHOH |
CTPYKTYpHOM OCOOCHHOCTBIO Yy4eOHOTO Kypca «Anredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapakTep.

Conmepxxanne nuHMA «UWcna ¥ BBIYHCICHUS» CIYXKHT OCHOBOW TSt
JTATBHEHIIET0 M3y4YeHHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaIOIIUXCS
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHUS MMOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Xe MPUOOPETCHHIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX JIJISl IOBCETHEBHON
KU3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMM M HWPPANUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHHEM



NPEACTABICHUI O JEHCTBUTEIBHOM 4YHUCJE. 3aBEpIICHHE OCBOEHUS YHCIOBOMU
JMHUHA OTHECEHO K CpeHeMy o01ieMy 00pa30oBaHUIO.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUArOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAIbHBIX BBIpAKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHKU Kak
A3bIKa JUI TIOCTPOCHHSI MaTEMaTHYECKUX MOJEIEH, OIMCAHMS INPOLECCOB M
SBJIEHUN peanbHOro Mupa. B 3agaunm o0ydeHust anreOpe BXOAAT Takke
JanbHEWIee pa3BUTUE AJNTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKaMU
NEeAYKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUsI, CHOCOOHOCTEH K MAaTEMAaTUYECKOMY TBOPUYECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YarOIIMMUCS 3HAHUN O (PYHKIMSIX KaK BaKHEHMIIEW MaTeMaTHYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmecTBe. M3ydueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIC CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (OpMUpOBaHHE
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPbIM BKIIOYACT CIEAYIOLIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Yucna W BBIYUCIEHHUA», «ANredpanyeckue BbIPAXKECHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha u3yuenue yueOHoro kypca «Anredpay» orBoaurcs 306 yacos: B 7 kiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 gyaca B Hezelo).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucia ¥ BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO] OT OAHOW (hopMBI 3amucu
npobeit k apyroil. IloHsATMe panMOHAIBHOIO 4HCIA, 3allUCh, CpPaBHEHUE,
yHOPSAOYMBAHUE  PALMOHAIBHBIX — uncen. Apudmernueckue JIeHCTBUS C
palMOHAIBHBIMA YKCIIaMH. Pelenne 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[I0Ka3aTeJIeM: OINpEAeNIeHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIpEIEICHUs], 3aUCh 00NbIIMX yucesn. [IpouenTsl, 3anuce
IIPOLIEHTOB B BHUJE JIpoOU M ApoOM B BHJIE MPOLEHTOB. Tpu OCHOBHBIE 33/1a4u Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae mpsiMas U oOparHas
IIPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpAKeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUA C IIEPEMEHHOU. JlommycTUMBIE
3Ha4YeHUsA NepeMeHHbIX. [Ipencrasiaenue 3aBUCUMOCTH MEK1y BEJIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo dopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOXX/IECTBEHHO pAaBHbIE BBIPAXKEHHS, IMpaBWiIa MOpeoOpa3oBaHUs CYMM H
MPOU3BEJCHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoJiCcTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpHounensl 1 MHOrouseHsl. CreneHb MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMyIlbl COKpPAIEHHOIO YMHOXEHHS: KBaJpaT
CyMMBbl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBaaparoB. PaznoxkeHue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, MpaBuja MnpeoOpa3oBaHUs YypaBHEHMUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHeniHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YHUCIO KOPHEH JIMHEWHOI'O
YPaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneiiHoe ypaBHEHHE C JIBYMs NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JIMHEMHBIX YPaBHEHUW C JBYMs IIEpEMEHHbIMU. PemeHune cucreM ypaBHEHUH
CocoOOM MOACTaHOBKHU. I[IpuMepbl pemnieHusi TEKCTOBBIX 3aJad C MOMOIBIO
CUCTEM YPaBHEHUM.

DOyHKIUU



KoopauHara Touku Ha npsiMou. UucnoBble NpOMEXYTKU. PaccTosinne Mexny
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. AbGcmucca U opAuHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CpoiictBa pynkuwmii. Jluneitnas Gyukuus, e€ rpaduk. ['padux dpyHxmm
y = |X|. I'padmyeckoe pernieHue ITUHEWHBIX YPaBHEHUHW M CUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucia ¥ BbIYMCICHUS

KBagparHbeiii kopeHb U3 uwucia. [loHsTHEe 00 UppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIbHBIX yucen. CBolcTBa apupMETHUYECKHUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K TPEOOPa30BaHUIO YUCIOBBIX BBIPAKEHUN
Y BBIYHCIICHUAM. [IeiCTBUTEIBHBIE YHCIA.

CremneHb ¢ LeabIM IMOKa3aTeneM U €€ cBoricTa. CTaHmapTHas 3alKCh YNCIA.
AJredOpanyeckue BbIpaKeHUs

KBampaTHbpiii  TpE€XwieH, pas3loKEHHWE KBAJPAaTHOIO TpPEXWIEHA HA
MHOKHUTEJIN.

Anrebpandeckast J1podb. OCHOBHOE CBOWCTBO ajreOpanveckor Apoowu.
CnoxeHve, BBIYUTAHHE, YMHOXEHHE, JeJICHHE aireOpandecKkux ApoOei.
ParnmonanpHble BEIpaKEHUS U UX MpeoOpa3oBaHU

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJIpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemenne ypaBHEeHMM, CBOASIINXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padrueckas mHTEpnperaurs ypaBHEHUN C IByMsI IEPEMEHHBIMU U CHCTEM
JVHEWHBIX YpaBHEHHWW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHENHBIX YPABHEHU C IBYMs [IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4u alredpandeckum crnocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OIHOW IIEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DyHKIMHA

[Tonsitue @ynkuuu. OOnacTh oONpeAesieHHs] W MHOXKECTBO 3HAaYEHUU
dbynakuun. CriocoOb! 3a1anust PyHKITUH.

I'padux ¢ynkumu. YUrenne cBoicTB dyHKumuu mno e€ rpaduky. [Ipumeps
rpadukoB GYHKINMA, OTPAKAIOIMIUX PEeaTbHBIE MPOIECCHI.



OyHKIMY, ONMUCHIBAIOIINE TPSIMYI0 U OOpaTHYI MPOMOPIMOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. Oyukimn Y = X2, y = X3, y = VX, y=|x|. [paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KJIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE APpoOu. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
KaKk OECKOHEUHbIE JecATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(MeTHYecKue JeHUCTBUSA C
JNEUCTBUTEILHBIMUA YU CIIAMH.

Pasmeppl OOBEKTOB OKpYXAlOUIET0 MHpa, AJIUTEIBHOCTh MPOIECCOB B
OKPY’KaroIeM MHUpE.

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIIIeHHE
yucen. [[puknaka u oneHka pe3yJibTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOJSAIIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPETbEW U YETBEPTOU
CTETICHEN Pa3I0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-palMOHAIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3ajiady
aNredpanvyecKuM METOJIOM.

VYpaBHeHuEe ¢ AByMSl NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
VHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMS IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA M UX CBOWCTBA.

PemieHre JMHENHBIX HEPABEHCTB C OJHOM mnepeMeHHou. PemienHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM TmiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['padmyeckas uHTEepHpeTalys HEPAaBEHCTB M CHCTEM HEPaBEHCTB C JBYMs
MIEPEMEHHBIMHU.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabomna, KoopaAuHATHI
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHUH MAPaA0OJIBI.

Ipadbuxu dyuxumit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| , u ux
CBONCTBA.

YuciioBbIe MOCIE10BATEILHOCTH U IPOrPecCcum



[IoHsiTHE YMCIOBOM NOCIEIOBATEIBHOCTH. 3aJlaHHE IOCIEA0BATEIBHOCTH
peKkyppeHTHO (popMyoit u hopmysiol N-To wieHa.

Apudmernueckass U reoMmerpuueckas nporpeccuu. @opmyiel N-ro udjaeHa
apu(pMeTHYECKON U TeOMETPUUYECKOM MPOrpeccuii, CyMMBbI IIEPBBIX N UJIEHOB.

N300paxeHne 4YIE€HOB apUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMHM Ha KOOPJMHATHOMW IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMSA [NPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHBIM OTHOHUIEHHWEM K  JOCTH)KCHMSM  POCCHUHCKHMX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaT€MaTUYeCKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C NPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUI HAyKd, OCO3HAHHEM Ba)KHOCTHU
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0pa30oBaHUsl Ha MPOTSHKEHUHM BCEM JKM3HM JJIsl YCHEHIHOW MpOoQecCHOHATBHON
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKU U MAaTeMAaTHYECKOW KyJbTypOW Kak CpelICTBOM
MO3HAHUS MHpPA, OBJAJCHUEM NPOCTEUIIMMHU HAaBBIKAMHU HCCIEN0BATENBCKON
NEATEIbHOCTH;



6) ¢usuueckoe BocnuTtanue, GopMHpPOBaHHE KYJIbTYPbI 310POBbS U
IMOIMOHAJILHOTO 0JIarOnoJyYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbS, BEACHUS  370pOBOro  oOpa3a JKM3HHM  (3I0pOBOE  ITUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedIICKCUH, TMPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ IMpaBa IPYroro 4eI0oBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIlMel Ha NMPUMEHEHUE MaTeMaTUYeCKUX 3HAHUU JJIS PEIICHHS 3a/1ad
B 00J1aCTH COXPAHHOCTH OKPYXaloIlel cpenpl, IIaHUPOBAHUS IOCTYIIKOB U
OLICHKM HMX BO3MOXHBIX TOCIEACTBUN MJII OKPYXaIIIEH Cpeabl, OCO3HAHHEM
100alIbHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U MyTEeH UX PelICHHUS;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM UHCIIC
YMEHUE YUYUTHCS y JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOW JEATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 OIBITA JPYTHX;

HEOOXOJIUMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh UEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBble jornueckue aAefcTBu:

e BBIABIIATH U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATHH, OTHOUIEHWH MEXIY TIOHATHIMH, (OPMYIHPOBATH
OTIpEJICICHUS]  TOHSATWN, YCTAHABIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AMHUYHBIC, YaCTHhIC W oOIIue,
YCIIOBHBIE;



BBISIBJIAITH ~ MaT€MAaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTuBopeursi B (akTax, AaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb  KpUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH M
MIPOTUBOPEUNH;

JIeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, NEIYKTHUBHBIX WU
WHIYKTUBHBIX YMO3aKJIFOUEHHUH, YMO3aKIFOUEHHI M0 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIhCTBA MaTEMATHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSTEILHO HECIOKHBIE 0Ka3aTelIbCTBa
MaTeMaThyeckux (aKkToOB, BBICTpaUBaTh AaPrYMEHTAILMIO, IPUBOIUTH
IpPUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS,
BBIOMpATh CrOco0 pemeHuss y4yeOHOW 3aauyd (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOASIUMNH C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCIIONIb30BaTh BOIMPOCH! KaK MCCIIEAOBATEIBCKUNA HHCTPYMEHT MO3HAHMS,
(GbopMyIMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTHUBOpPEUYUE, NPOoOIeEMYy,
CaMOCTOATENIbHO YCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

OPOBOJAUTH 10 CaMOCTOSITENbHO COCTABJIEHHOMY IUIaHY HECJIOKHBIM
DKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME 1O  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOi;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOIEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIECHMIA;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTAThH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pabora c nunopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W M30BITOYHOCTh WH(OpPMAIMH, JTAHHBIX,
HEOOXOUMBIX JIJISl peIIeHUs 3a/1a4H;

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3MPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

BBIOMpATh (GopMy TpeAcCTaBiIeHUS HWHPOpMAIMM W WLIIOCTPUPOBATH
peliaemMple 3aJayd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WH(OOPMAIUU TIO0 KPUTEPHUSM, MPEIIT0KCHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



BOCIPUHUMATh U  (OPMYIHUPOBATh CYXKICHUS B COOTBETCTBHUH C
YCIIOBUSIMHU U LIEJIIMH OOIIEHMS], SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
po6JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAIlCICHHbIC HA TIOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXKICHHUSAMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMsI,  MPOEKTa,  CAMOCTOATEIbHO  BBHIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HWCIOJb30BaTh  IpPEUMyINEeCTBA  KOMaHJHOM  H
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3a/ay;

NPUHUMATh LEIb COBMECTHOU JEATEIbHOCTH, INIAHUPOBATh OPraHU3aLUIO
COBMECTHOM paboOThl, pachpeneisTh BUIbI padoT, JAOroBapuBaThCA,
o0Cy>KIaTh IPOLECC U pe3ysbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpPyNIoOBbIX (opmax paboTsl (0OcCyxaeHus, 0oOMeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JpPYTu€), BBIMOJHITH CBOK YacTh
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMU WIEHAMU KOMaH/Ibl,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJIATh IUJIaH, aJITOPUTM PELICHUS 3aAaud (MU €ro
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ Y4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEHTHpPOBATb U KOPPEKTUPOBATH
BAapUAHTHI pEeUIEHUN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —IIporecca u
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPpU PEUICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BBISIBICHHBIX TPYAHOCTEIH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA JACATEIBHOCTU IOCTABIECHHOW LIEIIH
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKEHUS WM HEJOCTIKECHUS T1EJIH,
HaxXOJUTh OIMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koHny oOyueHuss B 7 kiacce OOyYarOIIMKCA IOJIYYUT CIEIYIOIINE
IIPEIMETHBIE PE3YJIBTATHI:

Yuciia 1 BHIYMCICHUS

BreimonusaTe, codeTas yCTHbIE M MUCHBMEHHBIE TPUEMBI, apuUPMETHUECKHE
JEUCTBHUS C PAalMOHAIBHBIMU YUCIIAMM.

HaxoauTs 3HaueHHsI YWCIOBBIX BBIPAXKEHUH, MPUMEHSTh Ppa3HOOOpa3HbIE
CHIOCOOBbI U MPUEMBI BBIUUCICHUS 3HAYEHUIN JPOOHBIX BBIPAXKEHUM, COAEpKAIINX
OOBIKHOBEHHBIE U JIECITHYHBIE TPOOH.

[lepexonuTh OT oxHOM (HOPMBI 3aITUCH YUCEN K APyroi (mpeoOpa3oBbIBATH
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBATh M YIIOPSIIOYMBATH PALIMOHAIIBHBIE YKCTIA.

OKpyIJIsTh YuCa.

BBITTONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLEHKY 3HAUCHU
YUCJIOBBIX BBIPAXCHUI. BBINOIHATE ACHCTBUSA CO CTENEHAMM C HAaTypaJbHBIMHU
IIOKa3aTeJIsIMHU.

[IpuMeHsATh  TpPU3HAKK  JCIUMOCTH,  PpAa3JOKEHUE HAa  MHOXHUTEIU
HaTypaJbHBIX YUCEIL.

PemaTe npakTUKO-OPHMEHTHPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, IPONOPLUMOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMH, HHTEPIPETUPOBATH
pe3yNbTaThl peIeHus 3a4a4 ¢ YYETOM OTPAaHWYEHHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEMbIX OOBEKTOB.

AJsiredOpanvyecKue BbIPpAKEHUA

Hcnonp30BaTh ainredpanyeckyr0 TEPMHUHOJIOTMIO U CUMBOJIMKY, IPUMEHATH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxonute 3HaueHUs: OYyKBEHHBIX BBIPAXKEHMM NPH 3aJaHHBIX 3HAYEHUSIX
NIEPEMEHHBIX.

BoimonHsaTh  mpeoOpa3zoBaHUs  LEIOT0  BBIPAXKEHHUS B MHOTOYJICH
MIPUBEJCHUEM TTOJIOOHBIX CIATaeMbIX, PACKPBITHEM CKOOOK.

BBINTONIHATE YMHOKEHHE OJHOWIEHA HA MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CYMMBbI U KBaJpaTa pa3HOCTH.

OcCylIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C IOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOLIEr0 MHOMHUTENs, TPYNIUPOBKU  CIAraeMblX,
IpUMEHEHHUs (HOPMYI COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3zoBaHUsi MHOTOUYICHOB ISl PELICHUS Pa3IMYHBIX 3aja4
U3 MAaTeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYPAJIbHBIMU IIOKA3aTENsIMU IS
npeoOpa30BaHUs BEIPAKCHUH.



YpaBHeHMs U HEPABEHCTBA

Pemwlats yMHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHIBHOMY eMmy. IIpoBepsATs, sBisieTCS
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METO/IbI IPU PEIICHUH JIMHEWHBIX YPABHEHUM U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLNIMXCS PEIIEHHEM JUHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JIBYMsl TIEPEMEHHBIMH, TOJIb3YSICh TIpadUKOM, MPHUBOJIUTH MPUMEPHI PEIICHUS
YPaBHEHMSL.

PemaTe cucteMbl 1ByX JIMHEWMHBIX YPaBHEHUI C IBYMS IEPEMEHHBIMU, B TOM
qucie rpadu4ecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHMM II0 YCIOBHUIO 33Ja4d, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M MOJyYEHHBIN pe3yJIbTarT.

DyHKIUU

N300paxaTh Ha KOOPJAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33/ JaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KH, UHTEPBAJIbI, 3aIMCHIBATH YACIOBBIE IPOMEKYTKH Ha
anreOpanyecKoM si3bIKE.

OTMeuaTh B KOOPJAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAWHATAM,
CTpouTh rpaduku uHEeHHBIX GyHKIMA. CTpouTh rpadux GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOUIbIO (YHKIMA HW3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSAHHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonuth 3HaueHHne (PyHKIIMU 110 3HAYEHHIO €€ apryMEHTAa.

[Tonumate rpaduyeckuii crocod MpeACTaBICHHS W aHalu3a WHOOpMAaIuH,
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMALINIO U3 TPapUKOB PEaIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOydenuss B 8 kJjacce oOydYaromwuiicss TMOJYYUT CIICAYIOIINE
MIPEAMETHBIE PE3YIBTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HadaJIbHbIE MPEACTABICHHUS O MHOXECTBE JEHCTBUTEIBHBIX
YuCcelN JUIsl CPAaBHEHHUSI, OKPYTJICHUSI M BBIYMCICHUH, U300paxaThb 1eWCTBUTEIIbHbBIE
Yycila TOYKaMU Ha KOOPAUHATHOU IIPSMOMN.

[TpumensTh TOHATHE apU(pMETHUYECKOrO0 KBaJPATHOTO KOPHs, HaXOAWUThb
KBaJIpaTHbIE KOPHHU, MUCIOJIB3YsSd MPH HEOOXOIMMOCTH KaJbKYJSTODP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEPIKALUIMX KBAJpPAaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEH.



Hcmonp30BaTh 3aMucH OOJIBIIMX M MAJIBIX YHCENT C TTOMOIIBIO JECATUYHBIX
npoOeit u creneneit yucna 10.

AJsiredOpanyecKue BbIPpaKeHUs

[IpuMeHsATh TOHSATHE CTENEeHU C IEeJbIM I[OKa3aTelieM, BbIOJHSITh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTeseM.

BBINONHATH TOXIECTBEHHBIE NMPEOOPa30BAHUSI PALMOHAIIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBWJI ACHCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMH APOOSIMHU.

PackianbiBaTh KBaApaTHBIN TPEXUIICH HA MHOKHUTEIIH.

[TpumeHsTh npeodpa3oBaHus BEIPAKEHUM JIs pEeUICHUsT Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

Pemiath nuHENHBIC, KBaJpaTHbIE yYpaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHUI C IByMsI IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHIINE UCCIIEIOBAHNS YPABHEHU U CUCTEM YpPAaBHEHUH, B
TOM YHCJI€ C TPUMEHEHUEM TpaPUUECKUX MpeACTaBICHUM (yCTaHABIMBATh, UMEET
JU ypaBHEHHUE WIM CHUCTEMa YPaBHCHUMN PEIICHMS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT ciloBecHON (GOPMYIHPOBKH 3a7adul K €€ anreOpandeckoit
MOJEIN C TIIOMONIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4H MOJIyYEHHBIN pe3ybTarT.

[IpuMeHsATh CBOWCTBAa YMCJIOBBIX HEPABEHCTB JJISI CpPaBHEHUS, OICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM M HMX CHUCTEMBI, /1aBaTh
rpauyuecKyo WUIIOCTPALUI0 MHOXKECTBA pEIIEHWH HEpPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DyHKIUU

[loHruMaTh ¥ UCTHOJB30BaTh (PYHKIIMOHAIBHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE OO0O3HAYEHMsI), ONMPEACNITh 3HauYeHHE (YHKIMU IO 3HAYCHUIO
apryMeHTa, OlpeesiaTh CBOMCTBA (PYHKITNH 10 €€ rpaduky.

Crtpoutb rpaduku dJeMeHTapHbIX GYHKUIUN BUJA:

y = kix, y = x2, y = x3,y = |x|, y = VX, OIHCBIBAaTb CBOWCTBA YHCIOBOM
byHkmu 1o e€ rpaduky.

K xoniy oOyuenus B 9 kiacce OOyYarOMIMICS TOJYYHT CICTYIOIIHE
MpPEAMETHBIE PE3YIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBATH U YIIOPSAIOYMBATH PAllUOHAIIBHBIC U UPPAIlMOHATBHBIE YHCIIA.

Beinmonuate apudmeTudyeckue JEHCTBUS C  pallMOHAIBHBIMH  YHCIIAMH,
coueras YCTHbIE W THChbMEHHBIE TIPUEMBI, BBIMOJHATh BBIYUCICHUS C
UPpaMOHATHHBIMH YHCIIAMHU.



Haxonute 3HaueHHsT CTENEHEM C LENIbIMU I[IOKa3aTelsIMU W KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKCHUMU.

OKpyrJisiTh  TEUCTBUTEIBHBIC YHWCIA, BBINOJHATh MNPUKHUAKY pPE3yIbTaTa
BBIYUCJICHU, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHMs U HEPABEHCTBA

PemaTte nrHENHBIE W KBaJpaTHBIE YPAaBHEHUs, YPABHECHUS, CBOASAIIMECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

Pemate cuctemsl IBYX JIMHEWHBIX YPAaBHEHUN C JABYMSI MEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.

PemaTe TeKCTOBBIE 3a7auyd aiareOpamvyeckuM CIocoOOM C  TMOMOIIBIO
COCTAaBJICHUS YPABHEHUS WA CUCTEMBI JIBYX YPABHEHHM C ABYMSI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIETIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUUuecKuX Mpe/ICTaBIeHUH (YCTaHABIMBATh, UMEET
JM YpaBHEHUE WJIM CUCTEMA YPABHEHUW DPELICHHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHBbIE HEPABEHCTBA, KBAJpPATHBIC HEPABEHCTBA, HU300paKaTh
pEIICHUE HEPABECHCTB HA YUCIOBOW MPSIMOW, 3aMMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3aMMChIBATH PEIIEHUE C TOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIWYHBIX 3a1a4.

DOyHKUIMHA

PacnioznaBath (yHKIMM W3y4eHHBIX BHUIOB. [loKa3piBaTh CXeMaTHYECKU

pacIoyio’keHNe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB GyHKImit Buga: y = KX, y
=kx+b, y=kix,y=ax2 + bx + ¢,y =x3,y =X, y = |x|, B 3aBucumoctu ot
3Ha4YE€HUU KOA(DPHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U HM300paXaTh CXEMaTHYECKH TpauKH KBaJAPATUUYHBIX (DYHKIIHA,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (PYHKIIH 10 UX TpaduKaM.

Pacno3naBaTh kBajgpaTHuHyio (QYHKIHUIO 10 (HopMylie, MPUBOIUTH TPUMEPHI
KBaIpaTUYHBIX (QDYHKLMIA U3 peabHOM )KU3HU, PUZUKHU, T€OMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IIPOTPeCCH U

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO MPOrpeccud Npu
Pa3HBIX CIIOCO0aX 3a/IaHuUs.

BbINONMHATE  BBIUMCICHHUS C HUCHOJB30BaHUEM (GopMyln N-ro 4jieHa
apru(PpMETUIECKON U reOMETPUUECKONU MPOrpecCuii, CyMMbI IEPBBIX N UJICHOB.

N300pakarh 4ieHbl MOCJIEI0BATEILHOCTH TOYKAMH Ha KOOPJIUHATHON
IJIOCKOCTH.



Pematp 3agaun, CBA3aHHBIE C YUCIOBBIMH IOCIIEIOBATEIBHOCTSIMHU, B TOM
YHUCIIE 33/1a4M U3 PEATbHOM >KM3HU (C MCIOJIb30BAHUEM KAJIBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB Y4et patoyeil nporpaMMbl BOCIIMTAHUS DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB u IIKOJIbI (undgposBbie)
KoHnTpoJbHbie
n/n TeM MPOrpaMMbl Bceero oOpa3oBaTe/ibHbIE
padoThI
pecypcsbl
1 Yucna ¥ BEIYUCIIEHUS. o5 1 YcTaHOBIEHUE TOBEPUTEIbHBIX OTHOIWEHUN  bubmmoreka [IOK
PannonaneHbIe yncna MEXy YUUTEIIEM U €r0 YYCHUKAMH, https://m.edsoo.ru/7f415b90
) Ares - 1 CIOCOOCTBYIOLIUX [TO3UTUBHOMY Bu6anoreka L{OK
nre0panyecKkre BhIpaXKeHHs .
P p BOCIIPUATHIO yJaIIMMHUCS TPEOOBAHUH 1 https://m.eds00.ru/7f415b90
3 v 20 1 poCKO yauTes bu6muoreka [IOK
PaBHCHIT 1 HCPABCHCTBA [ToOy>x1eHue MKOIBHUKOB COOTIOAATh Ha https://m.eds00.ru/7f415b90
4 Koopaunats! u rpaduxmy. 24 1 YPOKE OOLIECPHHATEIE HOPMBI TIOBE/ICHHUS, bu6nmorexa LIOK
OyHKIHUHU npasia OOLIEHUs €O CTapIHMHU https://m.eds00.ru/7f415b90
. - o6 A . (yuurensiMu) u CBEpCTHUKaMU ) Bu6mmorexa [OK
OBTOPEHHE 1 ODOLIIEHHE (IKOMbHUKAMH), IPUHITMITB! YIeOHOH https://m.eds00.ru/7f415b90
JVICIIATUTMHBI ¥ CAaMOOPTaHU3alluN
[TpuMeHeHne MHTEPAKTUBHBIX POpM
paboThI yyaluxcs: CTUMYIUPYIOIIUX
MI03HABATENIbHYIO MOTHUBALUIO IIKOJILHUKOB;
KOTOpBIE JJAI0T yJalUMCsl BO3MOKHOCTh
OBIIEE KOJIMYECTBO YACOB 102 5 MIPUOOPECTH OIBIT B3aUMOAECUCTBHUS C

I10 [TIPOI'PAMME

JPYTUMHU AETbMU;
Bxurouenue B ypoK UTPOBBIX MTPOLEAYD,
KOTOpBIE TIOMOTAOT YCTaHOBIIEHUIO
JI00poskenaTenbHON aTMoc(ephl BO BpeMs YPOKa;



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

ITOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KosmyecTBo yacoB DJIeKTPOHHbIE
Nen/m - Tema ypoka KonTpoabHbie wHppoBhIe
Bcero o0pa3oBaTe/ibHbIE
padoThI pecypenI
1 [ToHsATHE palIMOHAIEHOTO YHCIIA 1 0
5 Apudmernueckue T1eUCTBUS C 1 0
palnroHaIbHBIMU YUCIAMU
3 Apudmernueckue neiicTBus ¢ 1 0
panroHaIbHBIMU YU CIAMU
4 Apudmernueckue neiicTBus ¢ 1 0
panroHaTBFHBIMHU YUCIIAMH
5 Apudmernueckue neiicTBus ¢ 1 0
panroHaIbHBIMHU YUCIAMU
6 Apudpmernueckue neiCTBUS C 1 0
panroHaIbHBIMU YUCIAMH
7 CpaBHeHue, ynopsi04MBaHue 1 0
paMoOHAITBHBIX YHCET
3 CpaBHeHue, yrnopsj0ulMBaHue 1 0
palMoHAIBHBIX YHCE
9 CpaBHeHMe, ynops10uMBaHueE 1 0
palMoHAIBHBIX YHCE
10 CreneHb ¢ HaTypaJIbHBIM MTOKA3aTeIEM 1 0 bubmmorexa [OK
https://m.edsoo.ru/7f4211de
11 CreneHb ¢ HaTypaJIbHBIM MTOKA3aTeIEM 1 0 bubnnorexka [JOK



https://m.edsoo.ru/7f4211de

https://m.edso0.ru/7f42138
2

bubmuorexa [JOK

12 CreneHsp ¢ HaTypajIbHBIM I10KA3aTEIEM https://m.edsoo.ru/7f42154e
13 CreneHb ¢ HATYpPAIbHBIM MTOKA3aTEIeM bubmmorexa [JOK
https://m.edsoo.ru/7f4218be
14 CreneHb ¢ HaTypaJIbHBIM [10KA3aTEIEM
15 Pemenrie ocHOBHBIX 3a/1a4 HA JpooH,
MIPOILICHTHI U3 PeaTbHON MPAKTHKU
16 Pemennie ocCHOBHBIX 3a/1a4 Ha JpooH,
MIPOLICHTHI U3 PeaIbHOM MPAKTUKU
17 Pemenrie 0oCHOBHBIX 3a/1a4 HA JpOOH,
MIPOLICHTHI U3 PeaTbHOU MPAKTHKU
18 Pemenrie ocCHOBHBIX 3a/1a4 Ha JpooH,
MIPOLICHTHI U3 PeaIbHOM MPAKTUKU
19 [Ipu3Haku genuMocTu, pa3ioKeHUus Ha
MHOXHUTEIHN HATYPaAJIbHBIX YHCEl
20 [IpusHaku genuMocT, pa3iaoKeHUus Ha
MHOXHUTEJIN HATYPAIbHBIX YUCEIT
21 Peanbnbie 3aBucumoctu. [lpsimas u
o0OpaTHas MPOMOPIUOHATEHOCTH
99 Peanbubie 3aBucumoctu. [Ipsimas u
oOpaTHas MPOMOPIHUOHATEHOCTH
93 Peanbupie 3aBucumoctu. [Ipsimas u
oOpaTHast IPOTMOPIIMOHATBHOCTH
24 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPIUOHATEHOCTH
25 KonTponbhas pabota no teme



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

"PamuonanpHbIe yncia"

26 BykBeHHbIe BhIpaXkeHUs bubmorexa HOK
K p https://m.edsoo.ru/7f41feec
97 [Tepemennsnie. JlomycTrMble 3HAYCHHUS
MIePEMEHHBIX
28 dopMmybl
29 DopmyIisl
[Ipeobpa3oBanre OYKBEHHBIX BBIPAXKEHUH,
30 ACKpBITHE CKOOOK M MPUBEICHUE MOA00HBIX bubmorexa HOK
packp PUBEA A https://m.edsoo.ru/7f41fafa
ClIaraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX BBIPAXKEHUH,
31 ACKpBITHE CKOOOK M IMPUBEICHUE MOA00HBIX bubmorexa LHOK
packp PUBEA A https://m.edsoo.ru/7f41fd70
cllaraeMbIX
[IpeoOpazoBanne OyKBEHHBIX BBIPAKECHUH,
32 PacKphITHE CKOOOK M IIPUBEICHHE ITOJOOHBIX
cllaraeMbIX
[IpeoOpa3oBanre OYKBEHHBIX BBIPAXKEHUH,
33 pacKpeITHE CKOOOK M TIPUBEJICHHUE MTOA00HBIX
ClTaraeMbIX
. bu6nmoreka [JOK
CBolicTBa CTENEHU C HATYPAIbHBIM
34 https://m.edsoo0.ru/7f42138
MoKazareieM )
35 CBolicTBa CTENIEHU C HATYPAIBHBIM bubnnorexka [JOK
IIOKAa3aTesIieM https://m.edsoo.ru/7f42154e
36 CBolicTBa CTENEHU C HATYPaJIbHBIM bubnuorexa [JOK
ITOKa3aTeIeM https://m.edsoo.ru/7f4218be
37 MHOTro4ICHBI bubmorexa HOK

https://m.edsoo0.ru/7f42276e



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e

bubmuorexa [JOK

38 MHOro4JIeHbl https://m.edsoo.ru/7f42293
0
39 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bu6mmoreka [IOK
MHOT'OYWIECHOB https://m.edsoo.ru/7f422af2
40 Ciio)xeHue, BBIYMTaHHUE, YMHOKEHUE bu6mmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
41 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bubnmoreka [JOK
MHOTOWIEHOB https://m.edsoo.ru/7f422fca
bu6mmoreka [IOK
CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE
42 https://m.edsoo.ru/7f42318
MHOTOYJIEHOB )
43 DopMYyIIBI COKPAILIEHHOIO YMHOXKEHUS bubmorexa [IOK
PMY pail ™ https://m.edsoo.ru/7f42432a
44 DopMyIILI COKPAIIEHHOTO YMHOXKCHHUS bubnmorexa LOK
PMY pail ™ https://m.edsoo.ru/7f42464a
45 DopMYyIIBI COKPAILIEHHOIO YMHOXKEHNS bubmorexa [IOK
PMY pattt M https://m.edsoo.ru/7f424c12
46 DopMyIIBI COKPAILIEHHOTO YMHOXKEHU bubmmorera [TOK
PMY pattt y https://m.edsoo.ru/7f424fd2
bu6mmoreka [IOK
47 @opMyJIBI COKPAIIEHHOTO YMHOXKEHUS https://m.edsoo.ru/7f4251d
0
bu6mmorexa [IOK
48 Paziioxenne MHOTOYWIEHOB Ha MHOKHUTEIHN https://m.edsoo.ru/7f42331
2
49 PasioyxeHre MHOTOWIEHOB Ha MHOKUTEIN bubmmorexa LOK
https://m.edsoo.ru/7f4237fe
50 Paznoxenre MHOrO4WIEeHOB HA MHOKUTEIIH bubnmuotexa [JOK



https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe

https://m.edsoo.ru/7f4239de

o1 Paznosxenre MHOTOUYJIEHOB HA MHOXKUTEITN
59 KonTponbhas pabota no teme
"Anredpanyeckue BbIpaXKeHUs "
53 VYpaBHeHue, mpaBuiia mpeodpazoBaHus
ypaBHEHUS, PABHOCUILHOCTh YpaBHEHUI
54 JInHeliHOe ypaBHEHME C OJHOU IEPEMEHHOM,
pelieHue JIMHEMHBIX YPaBHEHUI
. . . bubmuorexa [JOK
JluneitHoe ypaBHEHHE C OHON MIEPEMEHHOM,
55 . . https://m.edso0.ru/7f42048
pellieHre JIMHEWHBIX ypaBHEHU N )
56 JIuneliHOe ypaBHEHME C OJHOUN IEPEMEHHOM,
peuleHue JIMHEHHBIX YpaBHEHUI
57 Pemenue 3a1a4 ¢ moMoIIbI0 ypaBHEHUI bubmmorexa LOK
a HIPIO ¥p https://m.edsoo.ru/7f42064e
bu6nmoreka [JOK
58 Pemenwue 3a1a4 ¢ MoMoIIbI0 YpaBHEHUN https://m.edsoo.ru/7f42080
6
59 Pemrenue 3a1au ¢ noMoIIbIO YpaBHEHUM bubmmorexa [OK
a HPIo Yp https://m.edso0.ru/7f4209a0
60 Pemrenue 3a1au ¢ moMoLIbI0 YpaBHEHUM bubmmorexa [OK
A HbIo YP https://m.edsoo.ru/7f420e6e
61 JInHeliHOE ypaBHEHHE C IBYMs bubnnorexka [JOK
MEPEMEHHBIMU U €r0 rpaduk https://m.edso0.ru/7f427c32
62 JluneitHoe ypaBHEHHUE C TBYMS bubnmoreka [JOK
MEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema 1ByX JTUHENHBIX YPaBHEHUH € bubnuorexa [IOK

ABYMA ICPEMCHHBIMHA

https://m.edsoo.ru/7f42836¢



https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c

Cucrema 1ByX JUHEHHBIX YpaBHEHUH €

64
JBYMsI IEPEMEHHBIMU
65 Cucrema 1ByX JTUHEHHBIX YPaBHEHUI ¢
JIBYMsI IEPEMEHHBIMU
66 CucreMa IByX JTMHEUHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU
67 Pemenue cucreM ypaBHeHUH bubmmorexa [JOK
P https://m.edsoo.ru/7f4284de
68 Pemenue cucreM ypaBHeHUH bubmorexa HOK
P https://m.edsoo.ru/7f42865a
bubmuorexa [JOK
69 Pemenue cucrem ypaBHEHHIA https://m.edsoo.ru/7f4287d
6
70 Pemenue cucrem ypaBHEHHIA
71 Pemenue cucrem ypaBHEeHUI
Kontponbnas padota o teme "JIuHelinbie Bubmorexa ITOK
72 " https://m.edsoo.ru/7f42104
YpaBHCHHUS s
73 Koopannara Touku Ha npsMoit bubmmorexa [OK
P p https://m.edsoo.ru/7f41de76
bu6mmoreka [IOK
74 4
MCHIOBBIC HIPOMEXTy T https://m.edsoo.ru/7f41dff2
75 YucnoBble TPOMEKYTKH
76 Paccrostare Mex 1y IByMs TOUKaAMH
KOOPJIMHATHOW MPSIMOI
77 Paccrosiarie Mex 1y AByMs TOUKaMH
KOOPAMHATHOU IIPSAMON
78 [IpsiMoyronpHas cucTeMa KOOpIMHAT Ha bubnmuotexa [JOK



https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2

IIIIOCKOCTH

https://m.edsoo.ru/7f41el6e

79 [IpsimoyronbHas cucteMa KOOpJIMHAT Ha bubnnoreka [HOK
IIJIOCKOCTH https://m.edsoo.ru/7f41e42a
bu6mmoreka [IOK
80 [Ipumeps! rpadukoB, 3a1aHHBIX HOpMYITaMHU https://m.edsoo.ru/7f41e8a8
bu6mmoreka [IOK
81 [Tpumeps! rpadukoB, 3a1aHHBIX (opMyTamMu https://m.edsoo.ru/7f41ed80
82 [Ipumeps! rpadukoB, 3a1aHHBIX HOpMYyITaMHU
83 [Tpumeps! rpadukoB, 3aaHHBIX (HOpPMYyIIaMU
. bubmuorexa [JOK
84 UYrenue rpa)ukoB pealbHBIX 3aBUCUMOCTEH httos://m.edsoo.ru/7f41ea24
85 UYrenue rpa)ukoB pealbHBIX 3aBUCUMOCTEH
bubmuorexa [JOK
86 Honsrue pynicunn https://m.edsoo.ru/7f41ef06
87 I'paduk pynkumm
N . bubnuoteka [JOK
88 CBoficTsa QyHiunit https://m.edso00.ru/7f41f078
N . bubnuoteka [JOK
89 CBoficTsa QyHiunit https://m.edsoo.ru/7f41f1fe
bu6nmoreka [JOK
90 Jluneitnas yakus https://m.edsoo.ru/7f42728
2
bu6mmorexa [IOK
91 JIuneiinast pyHKIHS https://m.edso0.ru/7f42741
2
N bubnmuorexa [JOK
92 [TocTpoenwne rpaduka TMHEHHOH QyHKIIH httos://m.edsoo.ru/7f426d1e
93 [TocTpoenwne rpaduka TMHEHHOH QyHKIIH



https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e

94

I'padux pynkuum y =[x|

95 I'paduk pynkmmm y =[x|
96 KonTponbHas pabota o Teme "KoopauHaTbl 1 bubnmoreka [JOK
u rpaduku. OyHKIIUNA" https://m.edsoo.ru/7f41f50a
IToBTOpEHME OCHOBHBIX IOHATUI U METOLOB bubnuoreka [IOK
97 . 1
Kypca 7 Kinacca, 00001eHre 3HAaHHUHA https://m.edsoo.ru/7f429c6¢
08 [ToBTOpEHME OCHOBHBIX MOHATUIA U METOJIOB 1 bubnnoreka [HOK
Kypca 7 kiacca, 00001ieHre 3HaHHUH https://m.edsoo.ru/7f429f32
[ToBTOpPEHME OCHOBHBIX MOHATHI U METOOB bubnnorexa [JOK
99 . 1
Kypca 7 knacca, 00001IeHre 3HaHHUH https://m.edsoo.ru/7f42a0e0
[ToBTOpEHNE OCHOBHBIX MOHATHI U METOJI0B bubnuoreka [IOK
100 y 1
Kypca 7 Kimacca, 0000eHre 3HAaHHUHA https://m.edsoo.ru/7f42a27a
101 HroroBast koHTposIbHAs paboTa 1
102 IToBTOpPEHME OCHOBHBIX MOHATHI U METOJOB 1 bubnnorexa [JOK
Kypca 7 Kimacca, 0000eHre 3HAaHHUHA https://m.edsoo.ru/7f42a900
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME



https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Maremaruka. Anre0pa : 7-i kiacc: 6a30Bblii ypoBeHs : yueOHuk / FO.H. Makaperaes, H.T'.

Munmrok, K., Hemkos, C.B. CyBoposa ; mox pen. C.A TensikoBckoro. — 16-e uzn., crep. —
Mockaga : [IpocBemenue, 2024. — 255, [1] c. : un.

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

Pypykun A.H. Iloypounsie pa3paboTku 1o anredpe. 7 kiaacc. — 2-e¢ u3j., nepepad. — M.:BAKO,
2022 1. — 352 c. — (B momoIs MIKOJEHOMY YUUTEIIIO).
HNUD®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET

1) Bubmuoreka [IOK

2) skysmart.ru



N

&

KOHTpOJ’[LHO-I/I3MepI/ITeJILHble MaTepHaJbl

K1. AarefpanyecKkne BbIpaxeHHs.
ToxpnecrBennsie npeobpa3osanuf. YpaBHeHHA

Bapuanm 1

. ¥npoctute BhIpaxxeHue -3(2a-b)+5(b+a) u HaljguTe

ero 3Hauenme npu a =-1, b=6,

Sx -4 _1+2x_x—29
2 3 5

Pemure ypaBHeHHe!

IIpy KakoM 3HauYeHHH [IePeMEHHOH X 3HA4YeHHA BeIpa-
et —3(x-5) u 2(x+3) paBHBI?

B Tpex ceapmMeiXx Kjgaccax TA, Tb m TB  yumTca
78 mKxoabHUKOB. B 7B mKroasHuKOB Ha 4 6oJbIlle, 4eM B
7B, 1 Ha 1 MeHBmIe, yem B (A. CKOJIBKO IIKOJBEHHKOB
VUHUTCA B KaXXJIoM KJjacce?

PemuTe ypaBHesnne: | x+8|-|x-4|=-6.

Bapuanm 2
Yupocrure Beipaxxkenue 10(3a-b6)-17(2a+b) u HaiguTe
ero 3HaueHue upum a =3, b=4.

2x+5_1+x _x+2
3 2

Peuminre ypasHeHue:

IIpy kKakoM 3HAYEeHHWH NMepeMEHHOM X 3HAYEHHUA BhIpa-
meHUH 8+(2x-T) n 8(x+3) NpOTHBONONMOMKHBLT

B Tpex ceapmMpbix Kaaccax TA, Tb m TB  yuuTCca
83 mkonsHuKa. B 7B mikonsHUKOB Ha 3 OoJiblle, YeM B
TA, u Ha 2 MeHbIne, yeM B (B. CKOJBKO INKOJBHHKOB
VYUTCH B KaXJJ0M KJjaacce?

Peminre ypaBeenue: |2x+11|-|2x-1|+6=0.



~a

K4. Muoroujennl

Bapuanm 1
IIpuBeguTE MHOrOUYJIEH K CTAHJAPTHOMY BUAY:
~x-4x-5x+x° +9+2xx +x-5x.
Haiiiure suauenme MHorouneHa a°b+3a’b-ab® npw
a=-1; 0=2.
Hajiiure pasHOCT MHOIOYJIEHOB 2x° -6xy + 8y2 u
~x° —5xy+3y° +x.
IIpeobpasyiite BeIpaskenue (3a+2b)(9a”—-6ab+4b%) B
MHOTOYJIeH CTAaHAapPTHOro BHJA.
BoinosuuTe aenenue muorowtena 4x°y” +36x%y* ua ox-
Hounen 2x°y°.
B Tpex ceapmeix kaaccax 40 nesouyex. B TA Ha 4 neBoYKH
bonewie, yem B 7B, a B 7B neBouyexk B ABa pasa Gosblue,
yeM B TB. CKONIBKO leBOUeK B Kara0oM KJacce?

Bapuanm 2
[IpuBeauTe MHOrOUJIEH K CTAHAAPTHOMY BUAY:
2x-3x+Tx% —x-3+8xx-x-12x.
HaiiauTe 3uauenne MuHOrouwseHa 2x° +3x°—2x—3 npu
x=-1.
Hajiaure cyMMy MHOroO4JIEHOB 4x> - x2y +9xy m
27xy - 4x2y +3x2,

IIpeobpasyiiTe Bhipaxkeuue (da-— 3b)(25a2 +15ab + 9b2) B
MHOT'OYJIEH CTaHAAaPTHOI'O BU/A.

BrinonuuTe nenenue MHOrOYJIEHa 1531:"’5/3—45x6y2 Ha

onunounen 5x*y.

B Tpex ceabmMpix kJaaccax 39 maasumkos. B 7B Ha
3 manpuuka Dosbiue, yeMm B TA, a B 7TB MaJab4YMKOB B ABa
pa3sa Goabiue, yeM B TA. CKOJIBKO MaJIbUHKOB B KaMJIOM
Kjaacce?



K6. ®opmyibl COKPAIICHHOTO YMHOKEHHA

Bapuanm 1

. IIpeobBpasyiiTe BeIpa)KeHHe B MHOTIOUJEH CTAHIAPTHOTO

BHIA:
a) (a+5)° +(a-5)a+5)+12a;

6) 5x° —5(x—3)(9+3x +x?).

PaznomxuTe Ha MHOXKUTENN:

a) xy+2x+5y+10; 6) 3a® —6az+32°.
HNoramure TOxAeCTBO: (@ +.E|I]-[.:12 —bEJ ={a-b}a +b}2.
PeiuTe ypasHeHHe: (2:—5}2 —{2:—3]2 ={.

,HGRE}HHT‘E, HToe IIPpH JTHOBIX 3HAYCHHAX X BRIpaMeHHe

x2-10x+26 MPHHAMAET OJOMHTEIbHbIE 3HAYEHHU .

Bapuanm 2

[IpeobpasyiiTe BeIpaXKeHHe B MHOrOYJIEH CTAHJAAPTHOID
BHOA:

a) (a-6)a+6)+(a vﬁ}ﬂ +10a;

B6) am® —4(m +2)4—2m + m®).

PaanosxuTe Ha MHOMHUTEIH!

a) —xy+Tx+5y—-35; 6) 5a” +10ay+5y°.
Horamwure ToxaecTBO: (a— b}[32 - bz} =(a+b)a- b]g.
PermuTe ypagHeHue: (3x—9)° —(3x +3)° =0.

Hokaxcure, 4TO nNpH AWOBIX 3HAYEHMAX X BhRIpA’KeHHe
¥ —16x+86 [IPHHUMAST NOJIOM¥KHTeNLHEIEe 3HAYEHHA.



K8. Cucrembl IHHeHHBIX YPABHEHHH

Bapuanm 1
x+2y =10,
Pemrure rpachiyeck cHeTeMY YpaBHeHHI:
2x -y =9.
. |x-6y=15,
PemuTe cHcTeMy ypaBHeHHH
4x+3y =06

crocoboM DoACTAHOBKH.

4x+5Hy = -3,
ax+Ty=10

crocobom anrefpaddyecKoro clI0eHW A,

PemunTe cicTeMy ypaBHeHHH {

CocTaBbTe VpaBHeHHe NPAMOH, NpoXoaAneil yepes gaH-
HeIe TOuKH: A(3;-1) u B(2; 4).

Cpenuee apudmernieckoe gByx uncen paBHo 129, Ecan
OOHO YHCIO Da3Je/JTHTE Ha Jpyroeg, T B YaCTHOM 10TV -
YUTCH TPH, 4 B octaTee 26. HalinuTe aananusle yHucaa.

Bapuanm 2
y=4x+4,
Pemnre rpaguyecky cHCTEMY YPABHEHHIH:
y=-3x-4.
. |lx=3y=-1,
Peurure cucreMy ypaBHeHHH
2x4+y=>5
crocoboM MoACTAHOBKH.
-3x +4y =20,
Pemure cHcTeMy ypaBHeHHH
ox +3y =-43

crocobom anredpandecKoro CAOMKeHHA.

CocTaBbTe ypaBHEHHe NPAMOH, NMpoXoAAlned 4epea JaH-
Hele Toukn: A(l;-1) 1 B(2; 6).

CpenHee apudmeTHYeckoe IBYX 4Hcen paBHo 118, Ecamu
OAHO YHCJI0 PasieNWTh Ha ApPVroe, To B YACTHOM IIOJY-
YHUTCH YeTkipe, a B octaTke 6. Haltgure sagannbie yucaa.



K10. Hrorosas kouTpoibHas pabora

Bapuanm 1

Ynpocture seipaxkenue; 1 5-:12!?3{—2{1!?2 }5+

PassomnTe Ha MHOMKHTEIH: X y° — Qy°.

2x-3 Ox-3
+

Pemwnre ypasHenue: 5 =3.
. |Bx-16y =40,
Pewure cucTeMy ypaBHEHHI:
2x+4y=4.

CocraBbTe ypaBHeHHe NpaMoii, npoxoasanieil yepea gaH-
Hele ToukH: A(l; 7) u B(-1; 3), # noctpoite ee. OrmMersTe

Ha NoCTpOeHHOH npaMoi Touxkn A u B.

HKTE IIPDKU,[LHT 44 4 Haca no TedeHHK DeEH Takoe He
PACCTOAHHE, KAKOe 3a D 4yacoR NpoTHUB Tedyenusa. Halgure
cODCTBEHHYIO CKOPOCTh JIOAKH, €CJAH CKOPOCTE TEMeHHH
pexH paBHa 3 KM/ 4ac.

Bapuanm 2
YupocTuTe BhlpajkeHue: {5:13!:3]" .20a°b.

PassnomxuTe HAa MHOMHTEIH: 4.r3y —.rya.
4-x 4dx+1
+

Pemnre vpaBHeHHEe: 3 =4,

dx + 8y =16,
PemnTe cHCTEMY VPABHEHHIH: y

2x -4y = -36.

CocTaBbTe ypaBHeHHe NpAMOoil, Npoxoaameil yepes JaH-
Hele Touku: A(l;4) m B(-1; -2), u nocrpolte ee. Or-

METHLTE HA [OCTPOeHHOM NMpAMON Toukn A 1 B,
Hxra npoxoaut 3a 10 yacos NpoTHE TeYeHH A PeKH TaKoe
e paccTosaHHe, Kakoe 3a 8 wacoe no Tevenno. Haligure
CKOPOCTE TeYeHHA pPekH, ecJH coOCTBeHHAA CKOPOCTh AX-
ThI paBHAa 18 KM /uac.
OTMeTKa «2)» CTAaBUTCS, €CIU BBIITOJIHEHO MeHEe 3-X 3aJaHnui
OTMCTKa «3 » = CTAaBUTC 3a 3 BCPHO BBIINIOJIHCHHBIX 3a/IaHUA

OtrmeTka «4» - cTaBuTCS 3a 4 BCPHO BBIINIOJIHCHHBIX 3aJIaHUA

OtmeTka «5» - 5 cTaBUTCS 32 BEPHO BBINOJIHEHHBIX 33aJJaHUI



Sk W N =

OTBETbI K KOHTPOJIBHBIM PABOTAM

. 49;

4;

. 1,8;

. 28;27; 23;
5.

W 3 b =

&

1. -120;

2. -0,25;

3. -2,5;

4, 25; 28; 30;
5. ~4.

. a) 2a% +22a ;
.a) (x+3)2+y);
2;

. (x-5° +1>0.

UI.IFLMI-I-

. a) 2(:2—2(1;

. 8) (x-B)T-y);
1;

. (x-8)%+2250.

SIS S

. —480a"p'?;

. Y -8)(x+3);
3;

. (45-1);

. 2TeEM/ 4.

IO AJITEBPE
K1 K4
Bapuanm 1 Bapuanm 1
1. 4x° —5x+90; 4, 274% +8b%;
2. 8; 5. 2x1 +18:\:y2:
3. 3x% —xy+5y° —x; 6. 13;9; 18.
Bapuanm 2 Bapuanm 2
1. 9x° -3x; 4. 125a® -27%;
2. 0; 5. 3xy-9x%;
3. 32xy-5x%y+7x%;  6.9;12;18.
K6 K8
Bapuaum 1 Bapuanm 1
1. (2;-1) 2. (3;-2);
6) 135; ‘_Ly 3. (-7; 8)
6) 3(a-2)°; - 4, y=-bx+14;
~_ |2 4 > 5. 58; 200.
o™ x
[
- <
Bapuanm 2 = >
6) -32;
6) 5(a+y)’; Bapuanm 2
1. (-1; 0) 2.(2;1);
\ 3. (-8;-1);
+ 4, y=Tx-8;
/s 5. 46; 190.
\I/ 7 ’
NI NOERE
i\
A\
\
K10. Hrorosas
Bapuaxm 1 Bapuarnm 2
5. y=2x+5; 1. 12500a"5°; 8. y=3x+1;
Yt 2. xy(2x - yN2x+y); f
A 3. 2; 4] {4
? 4. (-8; 5);
B o 6. 2 km/uac. /
-
1 ci /o0
F7T 0 B/













