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MNOACHUTEJIBHASA 3AIINCKA

Anrebpa SBISIETCS. OJHUM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMsI: OHAa 00ECTIEYNBAET U3YUYECHUE JPYTUX JUCLUILINH, KAK €CTECTBEHHO-
HAayyHOro, TaK U TyMAaHUTAPHOTO LUKIOB, €€ OCBOECHUE HEOOXOAUMO s
POAOHKEHUS 00pa30BaHUS U B MTOBCEAHEBHOM KU3HU. PazButue y oOyyaronuxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUM U CYIIHOCTH aireOpandecKux
abcTpakiuii, cnoco0e OTPaKEHHUsI MaTEMAaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B NPUPOJE U OOILECTBE, POJM MAaTEMaTHUYECKOIO MOJEJIMPOBAHHUS B HAYYHOM
NO3HAHUM U B MIPAKTHKE CIIOCOOCTBYET (POPMHPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX JJIsl aIalTallid B COBPEMEHHOM ITU(GPOBOM
oOmecTtBe. M3ydyenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHMBaTh, HAaXOJWUThb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBbIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOU JCHCTBHSI M BBIBOBI,
dbopMynupoBath yTBepKAeHH. OCBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTUYECKOTO MBINUICHUSI OOYJaroIIMXCSA: OHM HCIOJB3YIOT JCIYKTUBHBIE U
WHAYKTUBHBIE PACCYXJIEHUs, 0000IIeHIEe W KOHKPETU3AINIO, a0CTparupoBaHue u
aHasornto.  OOyueHue  anrebpe  mpeAnojaraeT  3HAYUTENbHBIE  00BEM
CaMOCTOSITENIbHOM  JIEATEIBHOCTH  OOYYaroIMXCs, IO3TOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA 00yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» ajii OCHOBHOTIO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COAEpKATeIbHO-METOANYECKUE
auHUM: «Yucaa v BBIYMCICHUS Y, «ANreOpandeckie BhIPaKEHUs», «YPaBHEHUS U
HepaBeHCTBa», «DyHkuun». Kaxgas U3 3TUX coJep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBAETCS Ha MPOTSHKCHUH TPEX JIET U3YUEHUs Kypca, B3aUMOJCHCTBYS C
JPYyTUMHU €ro JuHusMU. B Xxonae wu3ydeHuss ydeOHOro Kypca oOydaromumcs
IPUXOJIUTCS JOTHUYECKU PacCyX AaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMy Yy4eOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasieiax
MaTeMaTHYECKOro o0pa3oBaHUs U CIOCOOCTBYIOIIME OBJIAJECHUIO 00YyYarOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO MaTeMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYpHOM OCOOCHHOCTBIO Yy4eOHOTO Kypca «Anredpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conmepxanne nuHHM «YuWClia W BBIYUCICHUS» CIYKUT OCHOBOW s
JAIBHEUIIIETO M3yYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYArOIIMXCS
JIOTUYECKOr0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsi IOBCEAHEBHOM
XKU3HU. Pa3BuTHE NMOHATHA O YMCIIe HAa YPOBHE OCHOBHOTO 0OIIEro oopa3oBaHus
CBSI3aHO C PALMOHAIBHBIMM M HPPALUOHAIBHBIMHM YHCIaMM, (HOPMHPOBAHUEM



NPEACTABICHUI O JEHCTBUTEIBHOM 4YHUCJE. 3aBEpIICHHE OCBOEHUS YHCIOBOMU
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepkanue JByX alreOpanyecKux JIUHUN — « 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 peanpbHOro Mupa. B 3amaunm oOydeHust anreOpe BXOIAT TaKxke
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKaMU
NEeAYKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXXEHHUS, CHOCOOHOCTEHN K MAaTEMAaTUYECKOMY TBOPUYECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u oduectBe. M3yueHne marepuana crnocoOCTBYeT pPa3BUTHIO Y OO0y4aromuxcs
YMEHUS UCIIOJIb30BaTh PA3JIMYHbIE BBIPA3UTEIIBHBIC CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (OpMUpOBaHHE
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IlaHy B 7-9 kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Yucna W BBIYUCIEHHUA», «ANredpanyeckue BbIPAXKECHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha u3yuenue yueOHoro kypca «Anredpa» orsoautcs 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 apyroi. lloHATue panMoOHaNbHOrO 4YHCHA, 3alUCh, CPABHEHHE,
yHOPSA0YMBAHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JeHCTBUS €
palMOHAIBHBIMA YKCIIaMH. Pelenne 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[I0Ka3aTeJIeM: OINpEAeNIeHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIpEIEICHUs, 3aUCh 00NbIIMX yuceln. [IpouenTsl, 3anuch
IIPOLIEHTOB B BHUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33Jla4u Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YHCEIL.

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

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUA C IIEPEMEHHOU. JlommycTUMBIE
3Ha4YeHUsA NepeMeHHbIX. [Ipencrasiaenue 3aBUCUMOCTH MEK1y BEJIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo popmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHMS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEJCHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoJiCcTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpHounensl 1 MHOrouneHsl. CreneHb MHorouneHa. CiokeHne, BBIYUTaHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBaaparoB. PaznoxkeHue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb ypaBHEHHUs, MpaBuia MpeoOpa3oBaHUS YypaBHEHHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YHMCIIO KOPHEH JIMHEHHOIO
YPaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneiiHoe ypaBHEHHE C ABYMs MEpPEeMEHHbIMU U ero rpaduk. Cucrema IByX
JVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermieHue cucrem ypaBHEHUU
CocoOOM MOACTaHOBKHU. I[IpuMepbl pemnieHusi TEKCTOBBIX 3aJad C MOMOIBIO
CUCTEM YPaBHEHUM.



DOyHKIUU

Koopaunara Touku Ha npssMout. UncinoBsle TPOMEXKYTKU. PaccTosiHne MexIy
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[TpsimoyronbHas cucreMa koopauHat, ocu OX u Oy. AbGcmucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenue rpadukoB peanbHbIX 3aBucuMmocTeil. [lonstue dynkmun. [padux
¢bynkun. CpoiictBa Qynkumii. Jluneitnas Gyunkuus, e€ rpaduk. ['padux dyHximm
y = |X|. I'padmuueckoe perieHre JIHMHEWHBIX ypaBHEHHH W CHCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yuciaa v BIYMCICHUA

KBanpatubiii kopeHp u3 uucia. [loHsTHe 00 UpPpaUMOHATIBLHOM YUCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHANbHBIX yucen. CBoiicTBa apu(pMEeTUYECKUX
KBaJPAaTHBIX KOPHEW U X MPUMEHEHHE K TPEOOPa30BaHUIO YHCIOBBIX BhIPAXKEHUIN
Y BBIUHMCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

CremneHb ¢ LeabIM IMOKa3aTeneM 1 €€ cBoricTa. CTaHmapTHas 3alKCh YNCIA.

AaredpanvyecKue BbIPAKEHUSA

KBampaTHbpiii  TpEXuileH, pas3loKEHHWE KBAJPATHOIO TpPEXWIEHA HA
MHOKHUTEJIN.

AnreOpandeckas apoOb. OCHOBHOE CBOMCTBO anreOpandeckoi JpoOwu.
CnoxeHve, BBIYUTAHHE, YMHOXEHHE, JeJICHHE aireOpandecKkux ApoOei.
PanmonanbpHble BEIpaKEHUS M UX NpeoOpa3zoBaHUeE.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Tpocreiimue ApoOHO-pallMOHATIbHBIE YPABHEHUS.

['padrueckas mHTEpnperaurs ypaBHEHUN C IByMs IEPEMEHHBIMU U CHCTEM
JUHEWHBIX YpAaBHEHHU C JByMs IEpeMEHHBbIMU. [IpuMmepsl pemieHus cucrem
HEJIMHEHHBIX YPABHEHUH C IBYMs IE€PEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWJIBHOCTh HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IIEPEMEHHOMU.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DyHKIUU

[Tonsitue ¢ynknuu. OOnacTb omnpeAeNeHuss U MHOXKECTBO 3HAYCHHH
dbynakuun. CiocoOb! 3a1anust PyHKITUH.

I'padpux ¢ynkumuu. Yrenune coiicTB ¢yHKuuu no e€ rpaduxy. [Ipumeps
rpadukoB (GyHKIHMA, OTPaXKAIOIIKUX PeaTbHbIE POLECCHI.



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

9 KJIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHple 4ncna, MppalMOHANIBHBIC YHMCTIA, KOHEYHBbIE U OCCKOHEUHBIE
JeCATUYHBIE APpoOu. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHEHHE JIEWCTBUTENBHBIX YHCEN, apU(PMETUYECKUe JEUCTBUS C
JEHCTBUTEIbHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKpYXAIOUIETO MHpa, JJIUTEIBHOCTh IPOLIECCOB B
OKPY’KaroIeM MHUpE.

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

YpaBHeHMs 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
aNredpandyecKuM METOJIOM.

VYpaBHeHuEe ¢ AByMSl NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHMHEHHOE, a Japyroe — BTOpoil creneHu. ['paduueckas
UHTEpIIPETalHs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemennie TekCTOBBIX 3a71a4 alredpandeckum crocooom.

YucnoBble HEPABEHCTBA M UX CBOWCTBA.

PemieHre JMHENHBIX HEPABEHCTB C OJHOM mnepeMeHHou. PemienHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM ImiepeMeHHOoW. KBaaparHele HepaBeHCTBaA.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

DyHKIMHA

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

I'padukn byukmumit: Y = kx, y = kx + b, y = kix, y = x3, y = VX, y = |x| 1 ux
CBONCTBA.



YucoBbIe M0CJIE10BATEIBHOCTH M MPOrPeccuy

[TonsiTHe 4YMCIIOBOM IOCIENOBAaTENBHOCTH. 3aJaHUE I10CIEN0BATEIbHOCTH
PEKyppeHTHOH popMmyIoit u GopMyIoit N-To diieHa.

ApudmeTrnueckass U reoMerpuueckas nporpeccud. @opmyibel N-ro udjaeHa
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOrpeccuii, CyMMBbI MIEPBBIX N UJIEHOB.

N300paxeHne 4YIeHOB apuUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMHM Ha KOOPJMHATHOW IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnoxHBIE TIPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIPOI'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 IMPOLUIOMY HW  HACTOALIEMY POCCUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
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
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO 3TUYECKUX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HAIMPABICHHOCTH, OCO3HAHUEM BAXHOCTH MAaTEMATHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, 3TAaNoB €€ pa3BUTUSA W 3HAYMMOCTH JJIA PA3BUTHUS LUBHINA3ALMH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
MO3HAHUS MHpPA, OBJAJCHUEM NPOCTEUIIMMHU HAaBBIKAMHU HCCIEN0BATENBCKON
NEATEIbHOCTH;



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

TOTOBHOCTBIO TMPUMEHSATh MaTeMaTHYECKHE 3HAHUS B HHTEpPECcaxX CBOETO
3I0POBbS, BEACHHUS  3J0pOBOro  oOpa3za KU3HU  (30POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedIICKCUH, TMPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ MpaBa JPYroro 4eIoBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTUYeCKUX 3HAHUU IS PEIICHUS 3a/1ad
B 00J1aCTH COXPAHHOCTH OKPYXaloIlel cpenpl, IIaHUPOBAHUS IOCTYIIKOB U
OLICHKM HMX BO3MOXHBIX MOCIEACTBUM I OKPYXaIOIIeH Cpeabl, OCO3ZHAHUEM
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 Uepe3 MPaAKTUYECKYIO JEATeIbHOCTh, B TOM YHCJIE
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 OIBITA JPYTHX;

HEOOXOJIUMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh UJEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTAX U SABJICHUSAX, B TOM YHUCIIEC
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE PEIICHUS W JeWUCTBUSA, (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, TOHATUN, OTHOIIEHWH MEXIY IOHATHIMH, (OPMYIHPOBATH
OTpEJICICHUs] ~ MOHSATWUW, YCTAHABIMBATh CYIIECTBCHHBIA  MPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AMHWUYHBIC, YacTHbIC W oOIIue,
YCIIOBHBIE;



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

JeJaTh BBIBOABI C MCIOJIb30BAHMEM 3aKOHOB JIOTUKH, JIEIYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIhCTBA MaTEMATHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSTEILHO HECIOKHBIE 0Ka3aTelIbCTBa
MaTeMaThyeckux (aKkToOB, BBICTpPaMBaTh APTYMEHTAIIMIO, TPUBOJIUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CrOco0 pemeHus y4yeOHOW 3agauyd (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOASIUMNH C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

UCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNH HHCTPYMEHT MO3HAHUSA,
(GbopMyIMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTHUBOpPEUYUE, NPOoOIeEMYy,
CaMOCTOATENIbHO YCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO MO3UIUI0, MHEHHE;

IPOBOJAUTH IO CaMOCTOSITENIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME 1O  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOi;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBaHMSI, OLCHUBATh JIOCTOBEPHOCTH
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 W30BITOYHOCTH HMH(OpPMAIMH, HAHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

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

BBIOMpATh (GopMy TpeAcCTaBiIeHUS HWHPOpMAIMM W WLIIOCTPUPOBATH
peliaemMble 3aJayd  CXeMaMmH, JuarpaMMamH, WHOW rpaduKod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WHOOPMAIMU TIO0 KPUTEPHUSM, MPEITIOKECHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



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

B X0JI€¢ 00CYKIEHMs 3a7aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXKICHHUSAMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIsATh  pEe3yJNbTaThl  pEHIeHHs  3aJayd,  JKCIIEpUMEHTAa,
UCCJEIOBAHMS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HWCIOJb30BaTh  IpPEUMyINEeCTBA  KOMaHJHOM  H
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUU YYEOHBIX MaTEeMAaTUYECKUX
3ajady;

NPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisTh BUIbI padoT, JAOroBapuBaThCA,
o0Cy>KIaTh IPOLECC U pe3ysbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4yacTBOBaTh B TIpynmnoBbIX (opmax paboTsl (0OCyXaeHHs, 0oOMeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOKO YacThb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMU WIEHAMU KOMaH/Ibl,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC YYeOHbIE 1eliCTBUS
Camoopranusauus:

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

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yabpTara peueHrusl MaTEMaTUUECKOM 3a/1auu;

NpEeABUJIETh TPYIHOCTHU, KOTOPHIE MOTYT BO3HHUKHYTh MpPHU PEIICHUU
3a/1aud, BHOCHUTh KOPPEKTHMBBI B [IEITCIIBHOCTh Ha OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa ACATEIBHOCTU MOCTABICHHOW LEIU
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKEHUS WM HEJOCTIKECHUS T1EJIH,
HAXOJUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koHny oOyueHuss B 7 kjacce OOyYarOIIMKCA MOJIYYUT CIEIYIOIINE
IpEeIMETHBIE PE3YJIbTAThI:

Yuciia 1 BHIYMCICHUS

BreimonusaTe, codeTas yCTHbIE M MUCHBMEHHBIE TPUEMBI, apuUPMETHUECKHE
JEHCTBUS C pallMOHAIbHBIMU YHUCIAMH.

HaxoauTs 3HaueHHs YUCIOBBIX BBIPAXKEHUN, NMPUMEHATH pa3zHOOOpa3HbIE
CHOCOObI U MPUEMBI BBIUMCICHNUS 3HAYEHUH APOOHBIX BBIPAXKEHUH, COAEpIKAIIUX
OOBIKHOBEHHBIE U JIECITHYHBIE TPOOH.

[lepexoguTh OT 0fHOM (OPMBI 3aMHCH YUCEN K JApYyroil (mpeoOpa3oBHIBATH
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYI0 B JECSITHUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBAaTh U YIOPSIOYMBATH PALIMOHAIILHBIE YKCTIA.

OKpyIJIsTh YuCa.

BBITTONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLEHKY 3HAUCHU
YUCJIOBBIX BBIPAXCHUI. BBINOIHATE ACHCTBUSA CO CTENEHAMM C HAaTypaJbHBIMHU
IIOKAa3aTeJIIMH.

[IpuMeHsATh  TpPU3HAKU  JEIUMOCTH, pa3JIOKEHHUE HAa  MHOXKUTEIH
HaTypaJbHBIX YUCEIL.

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

AJsiredOpanvyecKue BbIPpAKEHUA

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

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

BoimonHsAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MIPUBEJCHUEM TTOJIOOHBIX CIATaeMbIX, PACKPBITHEM CKOOOK.

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

OCylIeCTBIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C MOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEro MHOXHUTENs, TPYIIUPOBKU  CIaraéMbiXx,
IpUMEHEHHUs (HOPMYI COKPAILIEHHOTO YMHOKEHUSI.

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

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMU II0KA3aTEIsAMU LIS
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 rpaduyecKkue METOIbI IPU PEIICHUN JTUHEHHBIX YPaBHEHUN 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 TpadUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
YPaBHEHHS.

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

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUM II0 YCJIOBHUIO 3aJa4yd, HWHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a41 IOJyYECHHBIN pe3yJIbTarT.

DyHKIUU

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

OTMeuaTh B KOOPJAMHATHOW IJIOCKOCTH TOYKH IO 33JaHHBIM KOOpPIAWHATAM,
CTpouTh rpaduku TuHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOUIbIO (YHKIMA HW3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSAHHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
MIPOU3BOAUTENILHOCTD, BpeMs, 00BEM pabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAUEHUIO €€ apryMeHTa.

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

K xoHmy oOydenuss B 8 kJjacce oOydYaromuiicss MOJYYUT 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.

[TpumeHsaTh mOHATHE apU(METHUYECKOrO0 KBaAPATHOTO KOPHs, HaXOAWUThb
KBaJIpaTHbIE KOPHHU, HCIOJB3Yys MPU HEOOXOIUMOCTH KaJbKYJSITOP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEPIKALUIMX KBAJpPAaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEW.



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

AJsiredOpanyecKue BbIPpaKeHUs

[IpuMeHsATh TOHSATHE CTENEHU C [EeJbIM I[OKa3aTelieM, BbIOJHSITh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTeseM.

BBINONHATH TOXIECTBEHHBIE NMPEOOPa30BAHUSI PALMOHAIIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBWJI JIEUCTBUI HAJl MHOTOWICHAMH U alre0panyecKuMu JpoOsMHu.

PackianpiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIIH.

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

YpaBHeHNS U HEPABEHCTBA

Pemiath nuHEMHBIC, KBaJpaTHbIE yYpaBHEHUS U pallMOHAJIbHBIC 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 ypaBHEHUE WIM CHUCTEMa YPaBHCHUMW PEIICHUS, €CIIU UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT ciloBecHON (GOPMYIHPOBKH 3a7adul K €€ anreOpandeckoit
MOJEIN C TIIOMONIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M TIOJIY4YECHHBINA Pe3yJIbTar.

[IpuMeHsATh CBOWCTBA YMCIIOBBIX HEPABEHCTB [JIi CpPaBHEHUS, OIICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM M HMX CHUCTEMBI, /1aBaTh
rpauyuecKyo WUIIOCTPALUI0 MHOXKECTBA pEIIEHWH HEpPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DyHKIUU

[loHrMaTh W KUCMONB30BaTh (PYHKIIMOHAIBHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAYCHMsI), OMPEACNATh 3HAUYeHHE (YHKIUHU TIO0 3HAYCHUIO
apryMeHTa, OlpeesiaTh CBOMCTBA (PYHKITNH 10 €€ rpaduky.

Crtpoutb rpaduku dJeMeHTapHbIX GYHKUIUN BUJA:

y = kix, y = X2, y = x3,y = |x|, y = VX, OIIHCBIBATb CBOWCTBA YHCIOBO}
byHkmu 1o e€ rpaduky.

K xoniy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CIIETYIOIIHE
MpPEAMETHBIE PE3YIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBATH U YIIOPSAIOYMBATH PAllUOHAIIBHBIC U UPPAIlMOHATBHBIE YHCIIA.

Breimonuate apudmeTudyeckue JEHWCTBUS C  pallMOHAJIBLHBIMU  YHCJIaMH,
couetas YCTHbIE W TIMChbMEHHBIE TPUEMBI, BBINOJHATH BBIUUCICHUS C
UPpaMOHATHHBIMH YHCIIAMHU.



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

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

YpaBHeHUS 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 OJJHO YPABHEHUE HE ABJISAETCS JIMHEUHBIM.

PemaTe TeKCTOBBIE 3aauyd aiareOpamvyeckuM CrIocoOOM C  TMOMOIIBIO
COCTAaBJICHUS YPABHEHHUS UM CUCTEMBI JIBYX YPABHEHHM C ABYMSI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIETIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpaduuecKkux mpeacTaBlieHuil (YyCTaHaBIUBaTh, UMEET
JM YpaBHEHUE WJIM CUCTEMA YPABHEHUW DPELICHHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHBbIE HEPABEHCTBA, KBAJpPATHBIC HEPABEHCTBA, HU300paKaTh
pEIICHUE HEPABECHCTB HA YMCIOBOW MPSMOM, 3alMCHIBATH PEUICHHE C MOMOUIBIO
CHUMBOJIOB.

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

Hcnonb30BaTh HEPABEHCTBA MPU PEILIEHUH PA3JIUYHBIX 3a1a4.

DOyHKUIMHA

Pacrio3naBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUECKH

pacIoyio’keHNe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB GyHKImit Buga: y = KX, y
=kx+b, y=kix,y=ax2 + bx + ¢,y =x3, y = VX, y = |x|, B 3aBuCcHMOCTH OT
3HaYEHUN KO3()PUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U HM300paXaTh CXEeMaTUYECKU TpapUKHA KBAIPATUUHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (PYHKIIH 10 UX TpaduKaM.

Pacno3naBaTh kBajgpaTHuHyio (QYHKIHUIO 10 (HopMylie, MPUBOIUTH TPUMEPHI
KBaJPaTUYHBIX (DYHKIMI U3 peaibHOM XU3HU, GU3HKU, TEOMETPUU.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH 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.

N300paxkarh uYieHbl MOCIEN0BATEIBHOCTH TOYKAMU Ha KOOPJIWHATHOM
IJIOCKOCTH.



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



TEMATHUYECKOE IIJNTAHUPOBAHHUE.

7 KJIACC
Ne HanmenoBanne Komnuae | OcHoBHOE OCHOBHBIC BHJIBI JIESITEIILHOCTH CpenctBa peanuzanuu | DJIEKTPOHHBIE
0/ | pasaena u Tem CTBO MIpOrpaMMHOE y4YaIuxcs BOCIIUTATCILHOTO (umdpoBbie)
y4eOHOT0 YacoB coJiepKaHue MOTEHIaIa YpoKa obOpasoBarelb
npeaMeTa HBIE PECYpPChI
Ilonsarue CucremMaTU3upOBaTh U 00OraImaTh - YCTaHOBJICHHE
palMoOHAIBHOTO 3HaHUA 00 OOBIKHOBEHHEIX U JIOBEPUTEIHHBIX
YHpcIa. JECATUYHBIX Tpo0six. CpaBHUBATH U OTHOIICHUN MEXIY
Apudmernaeckue YIIOPSI0YUBATh JpOOH, MPEOOPa30OBbIBAsl | YUUTEIIEM H €ro
JIENCTBHA C pU HEOOXOIMMOCTH JECSTHUHBIE IPOOH | YUCHUKAMU,
paloHAIbHBIMU B OOBIKHOBEHHEBIE, 0OBIKHOBEHHBIE B CIOCOOCTBYIOIIUX
yucinamu. CpaBHEHHE, | ACCATUYHBIC, B YACTHOCTH B MO3UTUBHOMY
yIOpsII0UUBaHUE OECKOHEUHYIO JIECATUYHYIO JPOOB. BOCITPHUSITHIO
panroHaNbHBIX YKcell. | [I[puMeHaThs pasHOOOpa3HbIE CIIOCOOBI U yUaluMHUCs
Crenens c IIPUEMBI BBIYMCIICHUS 3HAYECHUN TpeOoBaHUil U TPOCHO
HaTypaJbHbIM JIPOOHBIX BBIPAKEHUHN, COJEPIKAIINX YHUMTEIld, NPUBJIEYEHHIO | (o o
Ywucna u MOKa3aTeIIeM. OOBIKHOBEHHBIE U JIECATUYHBIEC TPOOH: nX BHUMaHUS K TTOK
1. BBIYHCJICHHSL. o5 Pemienne oCHOBHBIX 3aMEHATH MPH HEOOXOIUMOCTH o0cyk1aeMoi Ha ypoKe httos://m.eds
PannonansHbie 3a/1a4 Ha Jpoou, JECSTUYHYIO Ip00b OOBIKHOBEHHON U uH(popMaluuy, _pioo ru'/7 f 4.15b
qyycia MIPOLICHTHI U3 OOBIKHOBEHHYIO JIECSITHYHOM, MPUBOJIUTH | aKTUBU3AIIUU UX 90—
peaNbHOM NPAKTUKHU. BBIpakeHHE K hopme, Hanbosee yao0HOH | MO3HABATEIbHOM -
[Ipuznaku JUTSL BBIYHCIIEHUH, TpeoOpa3oBbIBATh JIeSITeIIbHOCTH;
JIEIMMOCTH, JpOOHBIE BBIPAKEHUS HA YMHOXKECHHE U - YBETTUYCHUE JIOTU
pa3oKeHus Ha JeJIeHNe AeCATUYHBIX Apo0elt K CaMOCTOSATEIbLHOU
MHOKUTEIIN JIEUCTBHUAM C IIEJIBIMH YHCIAMH. paboTHI ydanuxcs B
HaTypaJlbHBIX yucen. | [IpuBOIUTH YMCIOBBIE U OYKBEHHBIC npoiiecce 00ydeHus,
PeanbHbIe MIPUMEPHI CTEMIEHU C HATypaIbHBIM YCWJICHHE POJIM YMEHUN
3aBuUcHUMOCTH. [IpsiMasi | moka3aTesieM, OOBICHSS 3HAUCHUS 1 HaBBIKOB
1 obpaTtHas OCHOBAHHS CTCIICHH U ITOKa3aTeIIs CaMOCTOSITCIILHOMI
MPOMOPLUUOHANIBHOCTU | CTENEHU, HAXOUTh 3HAUEHUS CTETICHEH OpraHu3aIuu
Bua a n (a — ar000¢e panroHaIbHOE YYaIMMHCS CBOCH



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

YHCI0, N — HATYPaJIbHOE YUCIIO).
[ToHrMaTh CMBICI 3alIUCU OOIBIINX
YKCEeJl C MOMOIIBIO JECATHUHBIX ApoOei
U cTeneHe yucna 10, npuMeHsITh UX B
peanbHbIX cuTyauusax. [[pumMenarTs
IIPU3HAKU JAECITMMOCTH, PA3JI0KEHUS Ha
MHOYHUTEIH HATYPAJIbHBIX YHCEIL.
Pemars 3a1aun Ha yacTH, IPOLIEHTHI,
MIPOIOPLIMH, HA HAX0XKACHHUE ApodU
(mpotieHTa) OT BEIMYHMHBI ¥ BEIUYHHBI IO
e€ pobu (MpoLeHTy), Apodu (TpoIIeHTa),
KOTOPBII COCTABIISIET OJIHA BEJIMYMHA OT
npyroi. [IpuBoauts, pa3dbupars,
OLICHMBATh Pa3IM4YHbIE PEIICHNUS, 3alIUCU
pELIeHNI TEKCTOBBIX 3a/1a4.
PacrniozHaBath 1 OOBSCHATH, OMUPASCh HA
OnpeneaeHus1, IPsIMO
IIPONOPLMOHANIbHBIE U 00pPaTHO
IIPOMOPLUOHANIbHBIE 3aBUCUMOCTH
MEXy BeIMYMHAMU; IPUBOIUTH
MPUMEPBI 3TUX 3aBUCUMOCTEHN U3
peasbHOro MHpa, U3 APYrux y4eOHBIX
npeaMeToB. PemaTe npakTuko-
OpPUEHTHPOBAHHbIE 3a/1a4M Ha JIpoOH,
MPOLIEHTHI, IPSIMYIO U OOPaTHYIO
IPONOPLUUOHAIIBHOCTH, IPOIOPLUHT

y4eOHo-
MMO3HaBATCIILHOM
JIeSITEIILHOCTH;

AnrebGpanuecku
€ BBIPAXKCHUS

27

bykBeHHbIE
BBIPAKEHHUSI.
IIepemeHHbIe.
JonycTtumelie
3HAUEHUs
IIEPEMEHHBIX.
DopMyIIBL.
[IpeobpazoBanme

OBnazets anredpandeckoi
TEPMHHOJIOTUEN U CUMBOJIUKOM,
MIPUMEHSATH €€ B MPOIECCE OCBOCHUS
yaeOHoro marepuaia. Haxoaurs
3HaYeHUs] OYKBEHHBIX BBIPAXKCHHUH MPU
3aJJaHHBIX 3HAYCHUSX OYKB; BBITOJIHSATH
BBIUKCIICHHUS 110 (opMyiaM. BIMOTHSTH
npeoOpa30BaHMsI IEJIOT0 BRIPAKECHHS B

[ToOyxnenue
IIKOJIbHAKOB
coOyoaTh Ha Ypoke
OOLIENPUHATBIE HOPMBI
NIOBE/ICHHSI,  TpaBHIiIa
OOLIeHHs CO CTapIIUMU
(yuurensmn) u
CBEPCTHHKAMH

Bbubnnoreka
HOK
https://m.eds
00.ru/7f415b
90
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YpaBHeHUd U
HEpaBEHCTBA

20

OYKBEHHBIX MHOTOYJICH IMPUBEICHUEM ITOJOOHBIX (IIKOJIBHUKAMH ),
BBIPAKEHUH, CJIaraeMbIX, PaCKPbITHEM CKOOOK. IPUHLINIIBI yueOHOM
packpbiTue CKOOOK U | BBIOTHATE yMHOXKEHUE OJTHOYJICHA Ha JUCLUTIIUHBI u
IIPUBE/ICHNE MHOT'OYJIEH 1 MHOTOYJIEHA HA caMOOpraHu3aluu;
MO100HBIX MHOTOYJICH, IPUMEHSTH (POPMYIIbI IPUMEHEHUE Ha YpOKe
ciaraembix. CBOMCTBA | KBajpara CyMMbI U KBaJipaTa pa3HOCTH. IpyNIOBOMI paboTsl,
CTEIEHU C OcCy1IeCTBIATh PAa310KEHUE KOTOpast YUUT
HaTypaJbHbIM MHOT'OYJIEHOB Ha MHOKUTENH ITYTEM HIKOJIbHUKOB
[IOKa3aTeJeM. BBIHECEHHUS 32 CKOOKH 00IIEro KOMaHAHOH paboTe u
MHOrouseHsl. MHOKUTEJSI, IPUMEHEHUS (POPMYIIbI B3aMMOJEHCTBHIO c
Cnoxenue, pPa3HOCTH KBaAPaTOB, (hopmy JPYTUMU JEThMU;
BBIYHUTAHUE, COKpAIEHHOTO YMHOXEHUS. [I[puMEeHATh | - IpUMEHEHHNE Ha ypOKe
YMHOKEHHE npeoOpa3oBaHre MHOTOUJICHOB IS paboThI B mapax,
MHOT'OYJICHOB. pellIeHus Pa3IMYHBIX 3a7a4 U3 KOTOpasi yuuT
dopmybl MaTE€MaTHUKH, CMEXXHBIX IIPEIMETOB, U3 HIKOJIbHUKOB
COKpAIEHHOTO peabHOM MPAKTUKU. 3HAKOMHUTHCS C KOMaHJTHOH paboTe u
YMHOXEHHUS. HCTOPUEH pa3BUTHUSI MATEMATUKHU B3aUMOJIEUCTBUIO C
Pasznoxenne JIPYTUMU JETbMU;
MHOTOYJIEHOB Ha
MHO>KUTEIN
VYpaBHeHue, mpaBuna | Pemares 1MHEHOE ypaBHEHUE ¢ OJHON
peoOpa3oBaHus MIEPEMEHHOM, TPUMEHSS paBUiIa
YPaBHEHHH, Iepexo/1a OT UCXOAHOIO YpaBHEHUS K
PaBHOCHJILHOCTD PaBHOCUIILHOMY €My 00Jiee poCcToro

ABHEHUM. Buja. [IpoBepsts, aBisercs a1
?Ili/IHeﬁHoe ypaBHEHUE KOHer”E-IOC I:II/ICJ'IO KOpPHEM ypaBHEHHUS. EIg?HOTeKa

C OJTHOM IIEPEMEHHOM,
pelIeHNEe JIMHEHHBIX
ypaBHeHuH. Pemenue
3a/1a4 ¢ IOMOUIBIO
YPaBHEHUH.
JIuneliHOE ypaBHEHHE
C ABYMs
IIEPEMEHHBIMU U €T0

[TonGupath mpuMepsl map yuced,
ABJISIFOLIUXCS PEIIEHUEM JIMHEHHOTO
YPaBHEHUS C ABYMs IIEPEMEHHBIMU.
CtpouTh B KOOPAWHATHOM IIIIOCKOCTH
rpaduK JMHEHHOrO YpaBHEHUS C ABYMS
MIEPEMEHHBIMHU; MOJIb3YSICh rPaPUKOM,
IIPUBOAUTH IIPUMEPHI PELLIECHUS
ypaBHeHUs. HaxonuTe penieHne cucTemsl

https://m.eds
00.ru/7f415b

90
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rpaduk. Cucrema
JIBYX JIMHEWHBIX
YpaBHEHUH C JBYMS
MepeMEHHbIMU

JIBYX JIMHEUHBIX YPABHEHUH C ABYMS
nepeMeHHbIMU. COCTaBIISITh U PEILIaTh
YpaBHEHUE WU CUCTEMY YPABHEHUH 1O
YCIIOBUIO 33J1a4M, HHTEPIIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4u
IIOJIYYEHHBIN pe3ysIbTaT

Koopaunarts! n
rpaduxmu.
DyHKIMHU

24

KoopaunaTa Touku Ha
npsMoi. Yucnosele
IIPOMEXKYTKH.
Paccrosinue mexny
JIBYMsI TOUKaMH
KOOPAMHATHOU
MPSIMO.
[IpssmoyronbHas
cucTeMa KOOpJMHAT
Ha IUIOCKOCTH.
ITpumeps! rpadukos,
3aJJaHHBIX
¢dopmynamu. Urenue
rpauKoOB peabHbIX
3aBUCUMOCTEN.
[lonsTne GpyHkuuu.
I'padux pyHkunu.
CaoiicTBa QyHKIHI.
JIuneitHast QyHKIHSL.
[Toctpoenue rpaduka
JTUHEWHOU (QyHKIHH.
I'paduk pynkumu
y=|x|.

N3o00pakaTh Ha KOOPAUHATHOM MPSIMOU
TOYKH, COOTBETCTBYIOIIHE 3a/laHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH,
MHTEPBAJIBL; 3aIIMCHIBATH X HA
anreOpanyeckoM si3pike. OTMeuaTh B
KOOPJMHATHOM IJIOCKOCTH TOYKHU IO
3aJJaHHBIM KOOpAMHATaM; CTPOUTH

rpa MKy HECIOKHBIX 3aBUCUMOCTEMH,
3aJJaHHBIX ()OPMYJIaMH, B TOM YHCIIE C
MOMOIIBIO IU(PPOBBIX TA00PATOPHIA.
[TpuMeHsTH, U3yyaTh MPEUMYILIECTBA,
MHTEPIPETHPOBATH TPaPUUECKHI CIIOCOO
IpeJCTaBICHNS U aHaJIH13a
Pa3HOOOPa3HOM KU3HEHHOU
uHpopmanuu. OcBauBaTh MOHATHE
GyHKIMH, OBJla/ieBaTh (YHKIIMOHAIBLHOU
TepMUHOJIOrHuen. Pacrio3Hasarts
nuHeiHy0 QyHKIU0 Y = KX + b,
OIUCHIBATh €€ CBOMCTBA B 3aBUCUMOCTHU
OT 3HaueHUH KO3 duimeHToB K u b.
CrpouTts rpaduku TMHEHHON QYyHKIUY,
byHKIUHA

y =| x |. Ucionp30BaTh MUQPPOBLIE
pecypchl AJisi OCTPOEHUs rpauKoB
(GyHKUINN ¥ U3y4EHUS] UX CBOMCTB.
[IpuBOANTE IPUMEPHI JIMHEMHBIX
3aBHCHMOCTEN B pEaJIbHBIX IIpoLeccax U
SIBIICHHUSIX

YCTaHOBJICHHE
JIOBEPHUTEIBHBIX
OTHOILIEHUI MEXKY
yUUTEIEM u ero
Y4EHUKaMH,
CIOCOOCTBYIOLINX
HO3UTUBHOMY
BOCIIPHSITHIO
y4aluMucs
TpeOoBaHUIl U NPOCHO
YUUTENs, PUBJICYECHUIO
179 BHUMAaHUS K
o0CyXk/1aeMoil Ha ypoke
uH(popMaluuy,
aKTUBU3AIIH ux
IIO3HABATEJILHON
NesITebHOCTH;

- UCTIOJIH30BAHNE
BOCIIUTATEIbHBIX
BO3MOKHOCTEHN
coJiepKaHusl y4eOHOTro
peaMeTa yepes
nooop
COOTBETCTBYIOIIIX
IpoOJIEMHBIX CUTyalui
JUTs1 OOCYKJICHUSI B
KJacce;

- IpUMEHEHHE Ha YPOKe

bubnnoreka
HOK
https://m.eds
00.ru/7f415b
90
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paboTHI B Mapax,
KOTOpast yYHT
IIKOJIbHUKOB
KOMaHJHOH paboTe u
B3aUMO/JICHCTBHIO C
JPYTUMH JETbMU;
[ToBTOpenue Be10upare, NpUMEHATh OLIEHUBATh - BKIIIOYEHHUE B YPOK
S. OCHOBHBIX IOHATHI U | CIIOCOOBI CPaBHEHHUS YHCEI, UTPOBBIX HPOLIETYD,
METOZOB Kypca 7 BBIUUCIICHUH, IpeoOpa3oBaHuil KOTOPBIE TOMOI'at0T
KJ1acca, 00001eHme BBIPAKECHUI, pELICHUS] YPAaBHEHU. OAACPKATh
3HaHUH Ocy1miecTBIATh CAMOKOHTPOJIb MOTHUBALUIO
BBITIOJIHAEMBIX JICUCTBUN U o0ydJaronmxcs bubnuorexa
MoBTopeHte i CaMOIPOBEPKY Pe3yIbTara BB{‘II/ICJ‘ICHI/II‘/’I, HaJIQ)KUBAHUIO [HOK
oGoGmerHe 6 npeoOpa3oBaHuii, NOCTPOCHHH. Pemate | MO3UTUBHBIX https://m.eds
3aJ1a4 U3 peabHOM KU3HH, IPUMEHATh | MEKIMYHOCTHBIX 00.ru/7f415b
MaTeMaTUYeCKUEe 3HAHUS U1 PEILeHUs OTHOILIEHUH B KJacce, 90
3ajia4y U3 IpYrux npeaMeToB. Pemats HIOMOTal0T
TEKCTOBBIE 3a]1a4H, CPABHUBATH, YCTaHOBJICHUIO
BBIOMPATH CIIOCOOBI peIIeHUs 3a/1a4H. N0OpO’KeNnaTeNbHOM
aTMocdepsl BO BpeMs
ypoKa
OO0mee
KOJIMYECTBO 102
4acoB
8 KIIACC
Ne HanmeHnoBanue Konnye | OcHOoBHOE OCHOBHBIE BUJBI IEATEIBHOCTH Cpencrsa peasinzanun | DIEKTPOHHBIE
n/n | pazaena v TemMm CTBO IpOrpaMMHOE yUaIuxcs BOCIIUTATEIHLHOTO (undpossie)
yueOHOTO 4acoB coJiep>KaHue MOTEeHIIMaja ypoKa oOpa3oBarteinb
npeaMera HBIE PECYPCHI
1 Yucna n 15 | KBagparusiii kopeHb | @opMyIupoBaTh ONpesiesieHne - ycraHoBieHue | bubnuorexa
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BBIYHCIICHHUS. u3 yucina. [lonarue o0 | KBaapaTHOro KOpHS U3 YKCIIA, JIOBEPUTEIIBHBIX [HOK
KBanpatHsie UppanroHaTILHOM apu(METHUECKOTO KBaPAaTHOTO KOPHS. | OTHOIICHHMA mexay | https://m.eds
KOpHU yucne. [lecaTuuneie [IpuMeHATH onepanuio U3BJICUYECHUS y4HuTEIEM u ero | 00.ru/7f4l7a
MPUOIVKCHHUS KBaJPaTHOI'O KOPHs U3 YNCJIA, UCIIOIb3Yys | YYEHUKAMU, 8
HMpPALMOHAIIBHBIX IIPU HEOOXOIUMOCTH KaJIbKYJIATOP. CIOCOOCTBYIOLINX
YHUCEl. OueHuBaTh KBaIpaTHbIC KOPHU LIENTBIMU | TO3UTUBHOMY
JleficTBUTENBHBIE YHCIIaMU U JIECATUYHBIMU APOOSIMHU. BOCITPUSATHIO
yucia. CpaBHeHHE CpaBHUBATH U yIOPSAA0YMBATD YYaIIUMHCS
JEACTBUTEIIbHBIX panMoOHaIbHbIE U UPPALMOHATILHBIE TpeOoBaHUIl U NPOCHO
4yucell. YpaBHEHHE YKCJIA, 3AIIMCAaHHBIE C IOMOILBIO YUHTEIISA, IPUBICYECHUIO
BHJA X 2 = a. KBaJpaTHbIX KopHel. MccnenoBath ux BHUMAHMUS K
CgoiicTBa ypaBHEHHE X 2 = &, HAXOJUTh TOYHBIE U o0cyxaeMoil Ha ypoke
apupMeTHIECKHUX npuOIMKEHHBIE KOpHU Tipu a > 0. uHpopmanuu,
KBaJIpaTHbIX KOpHeW. | McciienoBars CBOKMCTBA KBAAPATHBIX AKTUBU3ALUU 1504
[Ipeobpa3zoBanue KOpHEH, IPOBOJIS YHCIIOBBIE MIO3HABATEJIbHON
YUCIIOBBIX JKCIIEPUMEHTHI C UCII0JIb30BaHUEM JeATEIbHOCTH;
BBIPaXKCHUI, KaIbKYJIATOpa (KOMIBIOTEPA). - YBEJIMYEHUE J0TIU
CoZEpIKaILNX Jloka3bIBaTh CBOICTBA apU()METHUECKUX | CAMOCTOATEIBHOM
KBaJ[paTHbIC KOPHU KBaJPATHBIX KOPHEH; MPUMEHSTh UX JUIsI | paOOTHI ydaluxcs B
peoOpa3oBaHus BEIPAKECHHI. npoiiecce 00y4eHus,
BrimonusaTe npeodpazoBaHus YCWJICHHE POJIM YMEHUN
BBIPXKEHUM, COAEPKALUX KBaJpaTHbIE Y HaBBIKOB
KOpHH. BeIpaxkaTh nepeMeHHbIE U3 CaMOCTOATEIBHON
reoOMeTpUYECKUX U (pusrueckux GopMyi. | OpraHU3aIHUH
Brrunciars 3HaueHUs1 BBIPAKECHUI, y4alMMHUCs CBOEH
COJIepXKalInuX KBaJpaTHbIe KOPHU, yueOHo-
MCIOJIB3YS MPU HEOOXOJUMOCTHU IIO3HABATEJILHON
KalbKyJnsaTop. Mcnonas3oBarh B Xoe JeATEIbHOCTH;
pelIeHus 3a/1a4 3JIEMEHTApHbIE
MIPEACTABIICHUS, CBA3aHHBIE C
MPUOJIMKEHHBIMU 3HAYCHUSIMH BEJTMYHH.
3HaAKOMUTBHCS C UCTOPUEN pa3BUTHUS
MaTeMaTUKH
Yucna n CreneHb C HeIbIM DopMyJIUPOBATH ONPEICIICHUE CTEIIEHU C - mnpumMmeHenue | bubnmorexa
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BBIYMCIICHHUS. MOoKa3aTeyeM. LeNbIM nokasarenem. [IpeacraBnars Ha ypoke rpynnoBoi | [HOK
Crenens ¢ CranpapTHas 3alMCh | 3aIHMCh OOJBIINX M MAJIBIX YHCEN B pabotsl, KoTopast yuut | https://m.eds
HEJIbIM yucna. Pazmepsl ctanaapTHoM Buje. CpaBHUBATh YUCJA U | IIKOJBHUKOB 00.ru/7f417a
IoKa3aTejieM 00BEKTOB BEJIMYMHBI, 3aIIHCAHHBIE C KoMaHgHOUW pabotre u | f8
OKpY’KaIoIlllero Mupa | HCrojib30oBaHueM creneHu 10. B3aMMOJICHCTBHIO c
(OT a7EeMEeHTapHBIX Mcnonp30BaTh 3alKCh YHCEN B JIPYTUMH JE€THMU;
4acTull J0 CTaHJapTHOM BUJE JJISl BBIPAXKECHUS
KOCMHYECKUX pa3mMepoB OOBEKTOB, JITUTEILHOCTH
00BEKTOB), IIPOLIECCOB B OKPYXKAIOLIEM MHUPE.
JUINTEIBHOCTh dopmynupoBaTh, 3aMTUCHIBATH B
MIPOLIECCOB B CUMBOJIMYECKOH Popme U
OKpPY’)KaIOIllEM MUpE. | WIOCTPUPOBATh IPUMEPAMU CBOWCTBA
CBoJiCTBa CTETIEHU C | CTEIICHU C LIETBIM [TOKA3aTeIeM.
LI€JIBIM [10Ka3aTesIeM IIpuMeHATH CBOMCTBA CTENIEHU IS
peoOpa3oBaHus BEIPAKEHUI,
COJIEpIKalNX CTENEHH C LIEIbIM
nokasaresneM. BeIMomHATh nelcTBUs C
YHCIaMH, 3aITICAHHBIMU B CTAaHIAPTHOM
BUJIE (YMHOXEHUE, IEJIEHUE, BO3BECHHIE
B CTETICHb)
KBanpatusiit Pacrnio3HaBaTh KBaIpaTHBIN TPEXUJIEH, - YBEIMYEHHUE JJOIH
TPEXUICH. yCTaHABJIMBATH BO3MOXKHOCTb €TI0 CaMOCTOSITENTbHOM
Paznoxenue Pa3yIoKEeHUs] Ha MHOXKHTEIH. paboThI yyarmxcs B
KBaJ[paTHOTO PackmagpiBaTh Ha MHOXKHUTEIH nporecce 00y4eHus,
AureGparraeckn TpEXUJICHA Ha KBaJPAaTHBIN TPEXUIIEH C ycusieHue ponu ymenuit | bubnmotexa
& BLI@KEHIA. MHOKHUTEITN HEOTPULIATENILHBIM TUCKPHMHUHAHTOM Y HaBBIKOB HOK
. 5 CaMOCTOSITENTLHOM https://m.eds
KBagpartHslit
. OpTaHu3aIH 00.ru/7f417a
TpEXUJICH .
YYaIUMHUCS CBOCH 8
yueOHO-
MI03HABATEIbHOM
NesITeTbHOCTH;
Anrebpanyecku 15 | AnreOpanueckas 3anuceIBaTh ajnredpanyecKue - npumeHeHue | bubnuortexa
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€ BbIPaXKCHHUSI. npoOb. Jlomyctumbie | BeipakeHus. HaxoauTs o061acTh Ha Yypoke paborel B | I[OK
Anrebpanuecka 3HAYCHUS OTIpeieNIeHUs PalliOHAIEHOTO napax, Koropas yuur | https://m.eds
s Ipo0b MepEMEHHBIX, BBIPOKCHHS. BBIMOTHATD YUCIOBBIC IIKOJIbHUKOB 00.ru/7f417a

BXOJIAIINX B MIOJICTAHOBKH M BBIUUCIIATH 3HAUCHUE KoMaHgHOW pabore u | f8

anredpanveckue JIpoOH, B TOM YHUCIIE C TOMOIIbIO B3aMMOJICHCTBHIO c

BBIp)KECHUSI. KaJbKyssiTopa. DopMynupoBarhb JIPYTUMH JE€THMU;

OCHOBHOE CBOMCTBO OCHOBHOE€ CBOMCTBO ajreOpandeckoi

anredpanveckou JIpoOu ¥ IPUMEHSTH €To IS

npobu. Cokpamienue | mpeoOpa3zoBaHust 1pobeid. BoIomHAT

npobeit. CnoxxeHue, JEMCTBUS C aNreOpandecKuMu IpOOSIMH.

BBIUHUTAHUE, [TpumensTh npeoOpa3oBaHUs

YMHOKEHHUE U BBIPOKEHUH [T PEeIICHHS 3a/1a4.

JieNieHue BripaxkaTs nepemeHHbie U3 hopmyn

anredpanvyecKux (pusmueckux, reOMEeTPUYECKHX,

TpoOei. OTMHCHIBAIOIIUX OBITOBBIE CUTYAIUN)

[IpeoOpa3oBanue

BBIPAYKECHU,

coJieprKaInx

anredpanvecKue

npodu

KBanpartHoe Pacrnio3HaBaTh KBajipaTHbIE ypaBHEHHUS.

ypaBHeHue. Henonnoe | 3anucbiBaTh GopMyy KOpHEH

KBaJ[paTHOE KBaJ[paTHOT'O YPaBHEHUS; peIIaTh

ypaBHeHue. @opMyna | KBaJpaTHbIE YpaBHEHUS — IOJHBIC U

KOpHeH KBajipaTHOro | HemousHble. [IpoBoauTts npocreiimme EH6IoTexa
YpaBHeHUS U ypaBHeHusA. TeopeMa | MCCIEA0BAHUS KBaIPAaTHBIX YPABHEHUM. IIOK
HEpPaBEHCTBA. 15 Buera. PeHleHHe Pemate ypaBHeHUs, cBOAALIMECS K httos://m.eds
KBanpatHsie YpaBHEHHIA, KBaJIpaTHBIM, C TIOMOIIHIO _pioo /7417
ypaBHEHUS CBOJSIINXCS K npeoOpa3oBaHuil U 3aMeHOU fg—

KBaJ[PATHBIM. nepemenHoil. Habmonate n -

[Ipocreiime aHAJTM3UPOBATH CBSA3b MEXJLy KOPHAMU U

JNpOoOHOpalMOHANBHBL | KO3 GUIUEHTAMH KBaAPAaTHOTO

€ YpaBHEHHS.
Pemenne TeKCTOBBIX

ypaBHeHUs. POPMYyTUPOBATH TEOPEMY
Buera, a Takxe 00paTHyIo0 - TEOpEMY,
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3a/1a4 ¢ MOMOLUIBIO
KBaJPaTHBIX
ypaBHEHUH

MPUMEHSITh 3TU TEOPEMBI JIJISl pEeLICHUS
3aj1a4. Pemarb TekcToBbIE 3a/1a4U
anredpandeckuM crocoOoM: NepexoIuTh
OT CJIOBECHOH (pOpPMYIUPOBKH yCIOBHUS
3aJjauM K anreOpanyeckoil Moenu myTémM
COCTaBJICHUS YPABHEHUS; pEIIaTh
COCTaBJIEHHOE YPaBHEHUE;
MHTEPIPETHPOBATH PE3YIJIbTAT.
3HAKOMUTHCS C UCTOPUEH pa3BUTHUSA
anreopsl

YpaBHeHUd U
HEPaBEHCTBA.
Cucremsl
ypaBHEHUU

13

JIuneitHoE ypaBHEHUE
C AByMs
MepEeMEHHBIMH, €ro
rpaduk, npuMepbl
peuieHus: ypaBHEHU I
B IICJIBIX YHCIAX.
Pemenue cucrem
JIBYX JINHEMHBIX
YpaBHEHUH C ABYMsI
MePEMEHHBIMU.
[Ipumeps! pemenus
CHCTEM HEIUHEHHBIX
YpaBHEHUH C ABYMsI
MePEMEHHBIMU.
I'padpuueckas
UHTEPIpEeTaAUs
YpaBHEHUS C ABYMS
MepeMEHHBIMU U
CHCTEM JIUHEWHBIX
YpPaBHEHUU C IBYMsI
IIEPEMEHHBIMU.
Pemenne TeKCTOBBIX
3aJ1a4 C IIOMOIIBIO
CUCTEM ypaBHEHHUI

Pewate npocreiiiine cucteMsl, B
KOTOPBIX OJTHO U3 YPABHEHUI HE
ABJISIETCS JIMHEUHBIM. [IpuBOINTH
rpaUYeCKyr0 HHTEPIPETAIIIO PEIICHUS
YpaBHEHUS C ABYMS IEPEMEHHBIMU U
CHCTEM YpaBHEHHUI C IBYyMS
nepeMeHHbIMU. Pemarh TeKCTOBBIE
3a7]auy anre0panvdeckuM CriocoooM

- YBEIIMYCHUE JTOTH
CaMOCTOATEIIbHOMN
paboTHI yJaruxcs B
mpoIecce 00ydeHus,
YCUJICHUE POJI YMEHUN
Y HaBBIKOB
CaMOCTOSTEIIbHON
OpTraHU3aIuN
y4aluMucs CBOEN
yueOHO-
MO3HABATEIbHOMN
NeSTSIIbHOCTH;

bubnnoreka
HOK
https://m.eds
00.ru/7f417a
f8
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Yuciosele ®opMynupoBaTh CBOMCTBA YUCIOBBIX - YCTaHOBJICHUE

HEPAaBEHCTBA U UX HEPABEHCTB, WIIIOCTPUPOBATh UX Ha JIOBEPUTEIIbHBIX

CBOIICTBA. KOOpJAMHATHOM NPSAMOM, TOKa3bIBATh OTHOIICHUN MEXIY

HepaBenctBo ¢ ogHoil | anre6pandecku. [IpuMeHsTh CBOMCTBA y4uTeIeM u €ero

NIEPEMEHHOII. HEPaBEHCTB B XOJI€ PEeLICHUs 3a/1ay. Y4EHHKaMH,

JInnelinbie Pemiate nMuHeHbIE HEPAaBEHCTBA C OAHOH | CIOCOOCTBYIOLIMX

HEpaBEHCTBA C OJJHOM | IIEpEMEHHOM, N300paXkaTh peleHue HO3UTUBHOMY Eubmoreka
VpapHeHHs 1 IIEPEMEHHON U UX HEpABEHCTBA Ha MHCIIOBOH NPAMOH. BOCIIPUSTUIO IIOK

pewenue. CucreMsl Pemate cuctembl IMHEHHBIX HEPABEHCTB, | yYalllUMUCS _
HEPaBCHCTBA. 12 . . https://m.eds
HepapeHcTsa JIMHENHBIX } n300paxarh pelieHue CHCTEMBI TpeOoBaHUIl U NPOCHO 00.ru/7f417a

HEPABEHCTB C OAHOM | HEPABEHCTB Ha YHCIIOBOH NPAMOIt YIHTENs, PUBICICHHIO | co™

MIEPEMEHHON U UX 179 BHUMAaHUS K| —

peleHue. o0CyXk/1aeMoil Ha ypoke

N3obpakenue uHpOpManuy,

peleHus TMHEHHOTO aKTUBU3ALIH ux

HEPaBEHCTBA U UX [I03HABaTEJIbHON

CHCTEM Ha YHUCIIOBOM NeSITebHOCTH;

IpsIMON

[Tonatue GpyHKIUY. Hcnonb30BaTh GYHKIMOHAIBHYIO - IPUMEHEHHE

Ob6nacThb TEPMHUHOJIOTHIO U CUMBOJIHKY. Ha YypOKE€ TIpyNIoBOH

OIIpeeIeHUs U Bbruucnsate 3HaueHus GpyHKIU, paboThl, KOTOpast y4HT

MHO>KECTBO 3HAUEHUN | 3aJJaHHBIX QopMyramu (IIpu HIKOJIbHUKOB

¢ynkuuu. CrnocoOsl HE00XO0IMMOCTH MCIIOIB30BATh KOMaHJHOH paboTe u

3a1aHus QyHKIUI. KaJIbKYJISITOP); COCTABIISATH TaOIUIIBI B3aUMO/ICVICTBUIO ° | Bubamorexa
Dy, l“pa(?m( byHKIMN. 3HA4YEeHU M (1)YHKLII/£I/I. Crpouts no TOUKaM | APYTHMHU AETbMH; ITOK
OCHOBHEC 5 g:(z)ligglai EZEEEI;I{I/;, g)a(l)I/IKI/I (G yHKITHIA. Ol:IPICI)IBaTI) CBOMCTBA https://m.eds
HOHSTHS p YHKIIMM Ha OCHOBE €€ TrpapruecKoro 00 1u/7f417a

rpaduke

npeacrapieHus. Mcnoab30BaTh
(GYHKIIMOHATBHYIO TEPMUHOJIOTHIO U
cUMBOJIMKY. MccnenoBath mpuMephl
rpaduKoB, OTpaXKarOMINX peaabHbIe
npoueccol u sipneHus. [IlpuBoauts
MIPUMEPBHI ITPOLECCOB U SIBJIEHUM C
3aJaHHBIMH cBOMcTBaMU. Mcnoin30BaTh

8
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KOMITBIOTEPHBIEC ITPOTPAMMBI JUIS
noctpoeHus rpaduKoB GpyHKIMIA 1
U3y4YCHUS UX CBOWCTB

Urenue u noctpoerne | HaxoauTs ¢ moMompko rpaduka - OpraHusanus
rpadgukoB PpyHKITHIA. (GyHKIMH 3HAYCHUE OJTHOM U3 medcTBa
[Tpumeps! rpadUKoOB | paccMaTpUBAEMbIX BEJIUYHH I10 MOTHUBUPOBAHHBIX U
GbyHKIUH, 3HAYEHUIO APYroil. B HeCI0XKHBIX PYAUPOBAHHBIX
OTPaKAIOIINX ClIydasix BBIpaXkaTh (GOpMyIoi yUaIIuXCsl Haf UX
pealibHbIE MPOLIECCHl. | 3aBUCUMOCTh MEK/y BETUYHHAMHU. HEYCIEBAIOIIUMU
OyHKIUY, OnwuceIBaTh XapakTep U3MEHEHUS OJJHOH | OJTHOKJIACCHUKAMH,
OTIHCHIBAIOIINE BEJIMYMHBI B 3aBUCHMOCTH OT U3MEHEHHUS | JaroIlero mkoibHukaMm | bubmmoreka
DyHKIHUH. psMyIo U 00paTHyI0 | Apyroil. Pacrio3naBaTh BU/bI H3Y4aeMbIX | COLUAIbHO 3HAYMMBbIN HOK
9 Uwucnosele 9 IPONOPLMOHATIEHBIE ¢bynkuuii. [TokaszpBaTh cXeMaTHUECKU OIIBIT COTPYAHUYECTBA https://m.eds
byHKIIUN 3aBUCUMOCTH, UX MOJIOKEHNE HA KOOPJIMHATHOM TNIOCKOCTH | M B3aUMHOMW MTOMOIIIH; 00.ru/7f417a
rpaduku. ['paduk rpadukoB GpyHKUIMN Buga: Y =X 2,y =X 8
GyHKIIMU Y =X 2 . 3,y=vVx,y= |x |. Ucrionb3oBath
OyHKIMU Y = X 2,y = | pyHKIIMOHAIBHO-TpaduIecKue
x3,y=x,y=|x|; |mpeacraBieHus 1 pelICHNS 1
rpagudeckoe UCCIIE/IOBaHMsI YPaBHEHHUH U CHCTEM
pelieHre ypaBHeHu | ypaBHeHu#. [IpuMeHsaTs ugpoBble
U CUCTEM YpaBHEHHH | pecypchl JUIsl TOCTPOEHUs rpauKkoB
byHKIMIA
IToBTOpenue Be10upare, NpUMeHsTh, OLIEHUBATh - TpUMEHEHue
OCHOBHBIX IOHATHI U | CIIOCOOBI CPAaBHEHHUS YHCET, Ha Yypoke paboThl B
METOJIOB KypcoB 7 U 8 | BBIYMCICHUH, TpeoOpazoBaHUi napax, Koropas yduT | bubmmoreka
MoBTopeHte i KJI1acCOB, 000011eHNe | BBIpQXKEHUM, PELICHUS] YPaBHEHHH. LIKOIIbHHKOB HOK
10 oGoGmeHHe 6 3HaHUH Ocy1miecTBIATh CAMOKOHTPOJIb KOMaH/AHOW pabote wu | https://m.eds
BBIMTOJHAEMBIX JIEHCTBUAN U B3aUMOJEHCTBUIO c | o0o.ru/7f417a
CaMONPOBEPKY pe3yJIbTaTa BEIYUCICHUH, | JPYTUMH JETbMU; 8
npeoOpa3oBaHmii, mocTpoeHuid. Pemarp
3aJ]auu U3 peasibHON )KU3HU, TPUMEHSTh
Oomee
KOJIMYECTBO 102

qaCoB
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9 KVIACC

Ne HanmeHnoBanue Konuue | OcHoBHOE OCHOBHBIE BUJIBI IEATEIBHOCTH yyanuxcs | Cpencrsa peanu3auuu | DJIEKTPOHHBIE
n/m | pasaena u Tem CTBO MPOrpaMMHOE BOCIIUTATEIbHOIO (g poBeIe)
yueOHOro 4acoB coJiepKaHue MOTEHIIMAaJIa ypoKa oOpa3oBarelib
npeaMera HBIE PECYPChI
PanmonanbsHele uncia, | Pa3zBuBaTh npencTaBieHus O YUCIax: OT -YCTaHOBJICHUE
UppaluOHAJIbHbIE MHO’KECTBA HATYpaJIbHBIX YHCEN /10 JIOBEPUTEIIbHBIX
qucia, KOHEYHbIE U MHOY€ECTBa JACHCTBUTEIbHBIX YHCEN. OTHOLICHUH  MEXIy
OeCKOHEUYHbIE O3HAaKOMHUTBCS C BO3MOKHOCTHIO YUUTEIEM U €ro
JecATUYHbIE JPoOu. IpeCTaBICHUs JEHCTBUTEIBLHOIO YHUCIIA YUEHHKaMH,
MHOX%ecTBO KaK OECKOHEYHOU JeCATUIHOM TpooH, CHOCOOCTBYIOILINX
JeUCTBUTENBHBIX HIPUMEHSATH JeCATUYHbIE TPUOINKEHUS MO3UTHBHOMY
YHCell; paloHaIbHBIX U HPPALMOHAIBHBIX YHCEI. | BOCIIPUSATHUIO
JeHCTBUTENbHBIC N300pakaTh NeiCTBUTENBHBIE YHCIIA yUYaIuMUCs
yycia Kak TOYKaMH KOOPJAMHATHOU IIPSMOM. TpeOOBaHUI U TPOCHO
OeCKOHEUHbIe 3anuceiBaTh, CPABHUBATH U yuuTens,
JeCATUYHBIE POOH. YHOPSAOYUBATH I€HCTBUTEIbHBIE YHCIIA. [IPUBJICYCHUIO ux
Yncna u B3aumho BeinonssATe, coueTast ycTHbIE U BHUMAaHHUs kK | bubnuorexa
OJIHO3HA4YHOE MMCbMEHHbIE TPUEMBI, apU(PMETHUECKHE oOcyxaaemon Ha | LIOK
1 BRIMCTICHILA. 9 COOTBETCTBUE MEXJy | IEHCTBUS C pAllMOHAIBHBIMU YHCIIAMU; ypoke wuH(popmanum, | https://m.eds
gzizz;HTeanH MHOYECTBOM HAXOIWUTH 3HAUYECHUS CTEIIEHEHN C [EIBIMA AKTUBU3AINU ux | 00.ru/7f419d
JNENCTBUTENBHBIX MIOKA3aTesIMU U KOPHEH; BBIYUCIIATD II03HABATENBHON 08
Yycesl 1 MHOXKXECTBOM | 3HAYEHMsI YUCIIOBBIX BbIPAaKEHUM. NeSITENIbHOCTH;
TOoueK KoopauHaTHOW | IlomyunTs npeacTaBieHne 0 3HAUUMOCTH | - YBEJIMYEHUE JOTIU
npsimoii. CpaBHEeHUE JICHCTBUTEIIBHBIX YHCEI B IPAKTUYECKON CaMOCTOATEIILHON

JEHCTBUTEIIbHBIX
qiucel,
apupMeTHIecKue
JIEUCTBUS C
NENCTBUTEIbHBIMU
YHCIIaMU.
[Tpubnuxénnoe
3HaYEHHUE BEJINYHMHBI,
TOYHOCTb

JEATEIIBHOCTH YEJIOBEKA. AHAIIN3UPOBATh
U JIeJ1aTh BBIBOJIBI O TOYHOCTH
npUOJIMKEHUS IeHCTBUTEIBHOTO YUCIIa
pu pemeHnu 3aaad. OKpyriasiTh
JIEHCTBUTEIIBHBIC YHCIIA, BBIIOJIHATH
MIPUKHJIKY PE3YJIBTATA BBIYMCICHUH,
OLICHKY 3HAYEHUI YUCIIOBBIX BBIPAKEHUMN.
3HAKOMUTBHCS C UCTOPHEN pa3BUTHUS
MAaTEMaTUKHU.

paboThl yyammxcs B
rpoiiecce 00yueHus,
YCUJIEHHE POJIH
YMEHUI U HaBBIKOB
CaMOCTOSITEIIbHOMN
OpraHu3aIH
yYaIIMMHUCS CBOEH
yueOHo-
MM03HABATEJIbHON
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MIPUOJIMKCHHS.
OxpyrieHnue yuces.
[Ipukuaka u oneHka
pe3yIbTaTOB
BBIYMCIICHUI

JACATCIIBHOCTH,

JIuneliHOE ypaBHEHHE.
Pemenue ypaBHeHuit,
CBOJALLIUXCS K

OcBauBaTh, 3alI0MUHATH U IPUMEHSTH
rpaduyecKkue MeTO bl IPU PEIICHUN
ypaBHEHUM, HEPABEHCTB U UX CUCTEM.

- NpUMEHEHHEe Ha
ypoke  paboTel B
mapax, KoTtopas y4uT

JMHEHHBIM. Pacrio3snaBathb 1ienbie 1 JpoOHbIE IIKOJIEHUKOB
KBanpatnoe ypaBHeHUs. Pemiarts tuHelHbIE U KOMaHJIHOM paboTre u
ypaBHeHHe. PenieHne | KBajpaTHbIC YpaBHEHUS, ypaBHEHUS, B3aUMOJCHCTBHIO  C
ypaBHEHHUH, CBOJISIIIIMECS K HUM, TIPOCTEHIINE APYTUMH JETbMU;
CBOZSIIIMXCS K JIpOOHOPAOHATIbHBIC YPABHEHHUS. - AaKTHUBH3ALUS
KBaJ[PaTHBIM. [Ipemiarate BO3MOXKHBIE CITOCOOBI CaMOCTOSITETLHOCTH U
YpaBHeHUs U bubnuoreka
HepaBeHCTBa bukBanparHsie peLIeHus TEKCTOBBIX 3a71a4, 00CY)KIaTh UX | CBOOOIBI 1IOK
i aBHeHMs. [IpuMepbl | U pemaTh TEKCTOBBIE 3a/1a4H PA3HBIMH WH/IMBUYaJIbHBIX
YpaBHeHHS ¢ 14 | P PHMED! P At P . AHBILYa) https://m.eds
N pelIeHus ypaBHEHUH | crocoO0amu. 3HAKOMUTBCS C UCTOPUEH NPOSIBIICHUI
OJTHOM N . 00.ru/7f419d
. TPeTheil M 4YeTBEPTON | pa3BUTHUSI MATEMATHKH. 00yJaroIuXCs;
HepeMEHHOI . 08
cTerneHen - UHJIUBH Ty TN 3aIHsT
pas3okeHneM Ha JeSTeITbHOCTH
MHOXUTeNH. Perienne KaX/I0T0 ydaIierocs B
IpoOHOpaIMOHATEHBI ee o0beMe, ypoBHE
X YpaBHEHHH. TPYAHOCTU U
Pemenne TekcTOBBIX odopmiieHnn.
3aja4
anre0panvdecKuM
METOZIOM
YpaBHeHUE C IBYMS OcBanBaTh ¥ MPUMEHSTH TPUEMBI
VpaBHEHIS I NEPEMEHHBIMH U €70 | PEIICHUsI CUCTEMBI ABYX JTMHEHHBIX bubnuotexa
Hep ABCHCTBA rpaduk. Cucrema YPaBHEHUH C ABYMs IEPEMEHHBIMH U HOK
CHPCTeMH ' 14 | AByX ATMHEHHBIX CHCTEMBI JIBYX YpaBHEHHI, B KOTOPBIX https://m.eds
ABHEHM YpaBHEHHH C JIBYMs OJIHO YpaBHEHHE HE SBJISCTCS JIMHEHHBIM. 00.ru/7f419d
P NIEPEMEHHBIMU U €€ Hcnonb30BaTh GyHKIMOHATBHO- 08

pewenue. Pemenue

rpadudecKre MpeACTaBICHUS IS
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CUCTEM JBYX
YpaBHEHUH, OJHO U3
KOTOPBIX JINHEWHOE, a
Jpyroe — BTOpoil
CTEIEHHU.
I'paduueckas
WHTEpIpeTaus
CUCTEMBI YPaBHEHUH C
JBYMSI IEPEMEHHBIMHU.
Pemenue TekCcTOBBIX
3a1a4
anredpandecKum
croco6omM

pelleHus U UCCIIeIOBaHUS YPAaBHEHUN U
cucTteM. AHaIU3UPOBATh TEKCTHI 33/1a4,
peliaTh uxX aaredpanyeckuM crocooom:
MIEPEXOJIUTh OT CIOBECHOU (POPMYITHUPOBKH
YCIIOBUS 33]]a4 K ajare0panyeckoi
MOJIEJIU MYTEM COCTABJICHUS] CUCTEMBI
YpaBHEHHUIA; peliaTh COCTaBICHHYIO
CHUCTEMY YpaBHEHHI; HHTEPIIPETUPOBATh
pe3yJbTaT. 3HAKOMUTBCS C UCTOPUEH
Pa3BUTHSI MAaTEMATUKH.

YpaBHeHUA U
HEPABEHCTBA.
HepaseHctBa

16

Hucnoseie
HEpPaBEHCTBA U UX
cBoiicTBa. JInHelHbIE
HEpPaBEHCTBA C OJHOMI
MEPEMEHHOM U UX
pemenue. CucrteMbl
JIMHEWHBIX
HEPaBEHCTB C OAHOU
MEPEMEHHOM U UX
peuieHue.
KBagparusle
HEpPaBEHCTBA U UX
pelieHue.
I'padpuueckas
WHTEpIpeTaIus
HEPaBEHCTB U CUCTEM
HEPaBEHCTB C IBYMS
NepeMeHHbIMU

Yurath, 3aIIMCHIBATh, IIOHUMAaTh,
MHTEPIPETUPOBATHh HEPABEHCTBA;
HCIIOJIb30BATh CHMBOJIMKY U
TEPMUHOJIOTUIO. BBINIONHATH
npeoOpa3oBaHMsI HEPABEHCTB,
MCIIONIL30BATh JJIsl PeoOpazoBaHus
CBOMCTBA YHCJIOBBIX HCPaBCHCTB.
Pacnio3naBaTh IMHEITHBIE U KBAJAPATHBIE
HepaBeHCTBA. Pemate nuHeiHbIe
HEPaBEHCTBA, CUCTEMBI JIMHEIHBIX
HEPaBEHCTB, CUCTEMbI HEPABEHCTB,
BKJIFOYAIOUIUX KBAJPaTHOE HEPABEHCTBO, U
pelaTh ux; 00CyX/1aTh NOJy4YEHHBIE
pemienus. M300paxarh pemieHue
HEPAaBCHCTBA U CUCTCMbI HCPABCHCTB Ha
YHUCJIOBOM MPSIMOMA, 3aMTUCHIBATh PEILICHUE C
IIOMOIIBXO CUMBOJIOB. Pemarsn KBaApaTHLBIC
HEPAaBEHCTBA, UCTIONB3YS TpadudecKue
MMpEaACTaBICHUS. OcBauBaTth 1 MIPUMCHATH
HEPaBEHCTBA MPHU PEIICHUH PA3IMYHBIX
3a/1a4, B TOM 4UCJIE

- TpUMEHEHHe Ha
ypoke  paboTel B
napax, Koropas Yy4YuT
IIKOJIbHUKOB
KOMaHJHOU paboTre u
B3aUMOJCUCTBUIO  C
JIPYTUMU JCTHMH,

- YBEJIMYEHUE JIOIU
CaMOCTOATEIILHON
paloThl yyamuxcs B
rpoiiecce 00yueHus,
yCUJIEHHE POJIU
YMEHUI 1 HaBBIKOB
CaMOCTOSITENTbHOU
OpraHu3aluu
yYaIIMMHUCS CBOEH
yueOHo-
MO03HABATEIbHOM
NesITeNIbHOCTH;

bubnnoreka
LHOK
https://m.eds
00.ru/7f419d
08



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

IMPAKTUKOOPUCHTUPOBAHHBIX.

KBagparnunas
bynkums, e€ rpaduk
U CBOMCTBA.
[Tapabomna,
KOOPIUHATHI
BEPILUHBI Tapadoibl,
0Ch CHUMMETPHH
napaboisl. ['paduku

bynkumii: y = kx, y =

Pacrnio3HaBaTh BUJIBI N3y4aeMbIX (DYHKIIHIA;
WITIOCTPUPOBATh CXEMAaTHYECKH,
OOBSACHATH PACIIOIOKEHHUE HA
KOOPJAMHATHOH MJIOCKOCTU I'papUKOB
¢byukuuni Buga: Yy = kx, y = kx + b, y =k x
,y=x2,y=x3,y=x,y=|x|B
3aBUCUMOCTH OT 3HAYCHHUI
KO3(QUIIMEHTOB; ONUCHIBATh UX CBONCTBA.
Pacnio3naBaTh KBagpaTHyHyO (PYHKLHIO

- HCIIOJIb30BaHHEC
BO3MOXKHOCTH
OIICHKH,
KOJIJICKTUBHOM
OLIEHKH M CAMOOILIEHKHU
Kak croco0a
MOTHBAILIMH YICHHKA,
Pa3BUTHS TaKHX
Ka4yecTB, KaKk

bubnmnoreka
kx +b,y=kx, y= | mnodopmyse. [IpuBoanuTh IPHMEPHI CTPEMJICHUE YUHUTHCS, LIOK
DynKimn 16 X E ,Yy=x3,y= \/x, KBaIIpaTI/Iu‘-IHI)IX 3aBUCUMOCTEHN U3 CaMOCOBEpPIIICHCTBOBA httos://m.eds
y=|x| peanbHO KU3HU, (PU3UKH, TEOMETPUH. ThCS, 00BEKTUBHO _pioo (u/7f419d
BrISBIIATE B 000011aTh OCOOCHHOCTH aHAIM3UPOBATH U 08—
rpadvka KBaApaTUIHON PYHKIMH Y = aX2 | OLEHUBATh CBOIO -
+ bx + ¢. Ctpouth 1 U300pakath JCATCIILHOCTD,
CXeMaTh4yecKu rpaduKu KBaIpaTHUHBIX CTUMYJIUPOBATh
¢GyHKIM, 3a1aHHBIX (OpMyJiaMU BUJa Y = | IIO3HAHUE.
ax2,y=ax2+qg,y=a(x+p)2,y=ax2+
bx + C. AHanM3UpOBaTh M IPUMEHSThH
CBOICTBA U3YYEHHBIX (DYHKIMH IS UX
MIOCTPOEHHUS, B TOM YHCJIE C TIOMOIIBIO
1IU(POBBIX PECYPCOB
[TonsTue ynciaoBoi OcBanBaTh U IPUMEHSTH UHIEKCHBIC - MOJIZIEPKKa
MOCJIeI0BATENbHOCTH. | 0003HAYEHUS, CTPOUTH pEUEBbIe pa3HooOpa3HOi
3ananue BBICKA3bIBAaHUS C HCIIOJIb30BAaHHEM MI03HABATEIbHON
MOCIIEIOBATEILHOCTH | TEPMUHOJIOTUH, CBSI3aHHOM C MOHITHEM aKTUBHOCTH peOeHKa, bubnmnoreka
Yucnosbie PEKYpPpEHTHOU MOCJIeA0BATEIbHOCTH. AHATU3UPOBATD MTOJIOKUTEITBHOE HOK
II0CJIE0BATEND 15 | dhopmynoit u dbopMyIy N-TO YJIeHAa MOCIEOBATENIFHOCTH | YMOIIMOHAIBHOE https://m.eds
HOCTH (dhopmyItoit N-To WM PEKYPPEHTHYIO (hOpMYITy U MTOJIKPETIICHHE 00.ru/7f419d
YJieHa. BBIUUCIIATH YWICHBI IOCTEIOBATENBHOCTEH, | pa3TUYHBIX € 08
Apudmerrdaeckas u 3aJIaHHBIX 3TUMH (POPMYIIaMH. MIPOSIBJICHUH,
reoMeTpuyecKas YcraHaBiuBaTh 3aKOHOMEPHOCTH B CO3/IaHHE YCIIOBUM

HPOTPECCHH.

IMMOCTPOCHUHN NTOCIIECAOBATCIBHOCTH, €CIIN

JUTSI €€ Pa3BUTHS,
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®opmyibl N-To yieHa
apudmeTnuecKoit u
reOMETPUYECKOI
MPOTrPECCUM, CYMMBI
MEePBBIX N YICHOB.
N300pakeHne 4IeHOB
apupMeTHIECKON U
r€OMETPUYECKON
Mporpeccuit TOuKaMu
Ha KOOPJIMHATHOMN
TJIOCKOCTH.
JIuHeiHbI 1
AKCIIOHEHIIHAIbHBIH
poct. CJIOXHBIE
MIPOLICHTHI

BBIIMCAHBI IIEPBBIC HECKOJIBKO €€ YICHOB.
PacrnioznaBath apupmMeTH4ecKyto 1
TEOMETPUYECKYIO IIPOIPECCUH NIPU PA3HBIX
cnocobax 3aganus. PemaTs 3agauu ¢
UCIMOJIb30BaHUEM (HOpMyJI N-TO uileHa
apuQMETHIECKON 1 TEOMETPHUECKON
IIPOrPeCcCUil, CyMMBI IIEPBBIX N WICHOB.
N300paxaTh 4ieHbI OCIE10BATEIILHOCTH
TOYKaMH Ha KOOPJAMHATHOM INIOCKOCTH.
PaccmaTpuBath npuMepsl POLECCOB U
SIBJICHUW U3 PEaTIbHOM KU3HU,
WUTIOCTPUPYIOIINE U3MEHEHUE B
apudMeTHUecKoi mporpeccuu, B
reoMeTpUYECKON Mporpeccun; n300paxarhb
COOTBETCTBYIOINE 3aBUCUMOCTH
rpadudecku. Pemars 3agauu, CBI3aHHBIE C
YKCJIOBBIMHU IIOCIIEA0BATEIBHOCTMU, B
TOM YHCIIE 33J1a4M U3 peaIbHOM KU3HHU C
MCII0JIb30BaHUEM IIU(PPOBBIX TEXHOIOTHH
(971EKTPOHHBIX Ta0NIUL, rPahuIecKOro
KaJIbKYJIATOpA U T.11.). PemaTte 3aaun Ha
CJIOXHBIE IIPOLIEHTHI, B TOM YHCIIE 3a1a4U
U3 pealibHOM MPaKTUKH (C
UCIOJIb30BaHUEM KAJBKYIATOPA).
3HAKOMUTBHCS C UCTOPHEN pa3BUTHUS
MaTEMaTUKHU

IToBTOpEHME,
o0o01Ienue,
CHCTEeMAaTH3alH
s 3HAHUH

18

Ypcaa ¥ BEIUUCIICHUS
(3amucek, cpaBHEHHE,
JIENCTBUS C
eMCTBUTEITLHBIMHI
YHCIaMU, YHCI0Bas
MpsiMast; MPOIEHTHI,
OTHOIIICHUS,
MIPOTIOPITUH;

OnepupoBaTh NOHATHUAMHU: MHOXECTBO,
ITOJIMHO’KECTBO, ONEPAaLlX HAJl
MHOXECTBAMU; UCIIOIb30BATh
rpaduueckoe npeacTaBIeHue MHOKECTB
JUIsL OTIMCAHUS PEAIBHBIX IPOLECCOB U
SBJICHUM, TIPY PEIICHNUH 3a/1a4 U3 IPYTUX
y4eOHBIX IPEAMETOB. AKTYaIH3UpPOBaTh
TEPMHUHOJIOTHIO U OCHOBHBIE JIEHCTBHS,

- YBEIIMUEHUE AOIHU
CaMOCTOSITEIIBHOM
paboThl yyammxcs B
rporiecce 00y4deHus,
YCUJIEHHE POJIH
YMEHUI U HaBBIKOB
CaMOCTOSITEJIbHOMN
OpraHu3aINH

Bbubnnoreka
HOK
https://m.eds
00.ru/7f419d
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OKpYyTJICHUE,
npuOIMKEHHE,
OLICHKA; pelICHUE
TEKCTOBBIX 33734
apuMeTHUUECKIM
crocobom)

Anrebpanueckue
BBIpAKEHUS
(mpeobpazoBaHue
anredpanvecKux
BBIPAKCHU,
JOTTyCTUMBIE
3HAYEHUS)

CBSI3aHHBIE C YHCIAMU: HaTypaJIbHOE
YHCJIO, IPOCTOE U COCTABHOE YHUCIIA,
JIETMMOCTh HaTYPaJIbHBIX YHCEIT, TPU3HAKU
JIETUMOCTH, 11€JI0€ YUCII0, MOYJIb YUCIIA,
OOBIKHOBEHHAs U JeCsITHUHAs ApoOu,
CTaHJApTHBIA BUJT YUCIIA,
apuMETUYECKHUI KBaJIpaTHBIM KOPEHb.
BrInosHATh e CTBUSA, CPABHUBATH U
YIOPAI0YMBATh YUCIIA, IPEACTABIISATH
YKCJIa HA KOOPAMHATHOU IIPSIMON,
OKPYTJIATh YUCIIA; BHITOIHATh IPUKUIKY U
OLICHKY pe3yJibTaTa BbIYMCIECHHN. PemaTh
TEKCTOBBIE 3a/1a4H apU(PMETHIESCKUM
criocoOoM. Pemmath npakTudyeckue 3aiaqu,
cojiepKalire NpoUEHTHI, 10JIU, YacTH,
BBIPAKAIOIINE 3aBUCUMOCTH: CKOPOCTh —
BpeMsi — pacCTOsIHUE, LIEHA —
KOJIMYECTBO — CTOMMOCTB, 00BEM
paboThl — BpeMsi — MPOU3BOJIUTEIHEHOCTh
Tpyna. Pazdbupats peanbHble )KU3HEHHBIE
cuTyaruu, GopMyIHUpOBaTh X Ha S3BIKE
MaTE€MaTUKH, HAaXOUTh PEIICHUE,
MIPUMEHSISI MaTeMaTHYEeCKUH arapar,
MHTEPIPETUPOBATH PE3YNIbTAT
OrnepupoBaTh NOHATHUSMU: CTEMIEHD C
[EJIBIM TI0Ka3aTeNeM, apuMeTndecKuit
KBaJpaTHBIA KOPEHb, MHOTOYJIEH,
anreOpanyeckast JpoOb, TOXKIECTBO.
BbINOSHATE OCHOBHBIE JIEHCTBUS:
BBITIOTHSATH Pacd€ThI MO (hopMyIiam,
peoOpa3oBbIBATH 1IEIIbIE,
JIpOOHOpAIMOHATBHBIE BRIPAXKECHUS U
BBIPOKEHHS C KOPHSIMH, PEeaTU30BhIBAThH
pa3oKeHNe MHOTOUJIEHA HA MHOXKHUTEIIH,

y4aluMHUCs CBOEH
yaeOHo-
MMO3HABATEILHOM
JICSITCILHOCTH.




DOyHKIUU
(moctpoenue,
CBOMCTBA U3yYEHHBIX
GbyHKIH;
rpaduveckoe
peuieHue ypaBHEeHU I
1 UX CHUCTEM)

B TOM YHCJIE C UCITIOJIB30BaHUEM (HOPMYII
Pa3sHOCTH KBaJIPaTOB M KBaJpaTa CyMMBI U
Pa3HOCTHU; HAXOAUTHIOITYCTHMBIC
3HAYEHUS TIEPEMEHHBIX JUIS
JIpOOHOPAIIMOHATIBHBIX BBIPAKEHHIH,
KOpHeH. MoenupoBars ¢ IOMOIIBIO
(bopMyn peanbHbBIE IPOLECCHI U SIBICHUS
OnepupoBaTh MOHATUAME: (YHKITHS,
rpaduk GyHKIMH, HYTH QYHKIIAH,
MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
NPOMEXYTKH BO3pacTaHUsl, yObIBaHNUS,
HanOoJIbIIIee M HANMEHbIIIEEe 3HAYCHUS
(GyHKIMH. AHAIM3UPOBATh, CPABHUBATH,
00CyX/1aTh CBOMCTBA (DYHKIH, CTPOUTH
ux rpapuku. OnepupoBaTh MOHATHIMU:
npsiMasi IPOTIOPLIHUOHAIBHOCTD, 00paTHas
HPONOPIMOHATIBHOCTD, THHEHHAS
byHKIWMs, KBaApaTuyHas QyHKIHA,
napabomna, runep6osa. Mcnoyib3oBaTh
rpaduKu 711 ONpesiesIeHNs CBOWCTB,
MPOIIECCOB U 3aBUCUMOCTEMH, JJISl pEIICHUS
3aj1a4u U3 IPYTUX y4eOHBIX IPEIMETOB U
peanbHOH JKU3HU; MOJEITUPOBATH C
MOMOIIBIO TPaUKOB peaIbHbIE MPOLECCHI
u siBiieHus. Beipaxats hopmynamu
3aBHCUMOCTH MEXJ1y BEJTMUYNHAMHU

Oobee
KOJINYECTBO
4acoB

102




HOYPOYHOE INIVIAHUPOBAHUE

7 KIIACC
KosanyectBo yacos
Ne ni/m Tema ypoka B KonTpoJbHbIe IIpakTHYeckue
cero padoTsbI padoTsbI

[TonsiTHE paMOHAIILHOIO YUCIa
Apudmernueckue 1eHCTBUS € pallMOHAIBHBIMU YUCIAMU
Apudmerndeckue 1eHCTBHS ¢ pallMOHATBHBIMHA YHCIAMU

4 CraproBas quarHoctuka. Apudmerndeckue 1eHCTBUS € 1
panroHaIbHBIMU YU CIAMU

3) Apudmerndeckue 1eHCTBHS ¢ palliOHATBHBIMHA YHCIAMU 1

6 Apudmerndeckue 1eHCTBHS ¢ palliOHATBHBIMHA YHCITAMU 1

7 CpaBHeHue, ynopsJ04MBaHUE PALMOHAIBHBIX YHCEIl 1

8 CpaBHeHue, ynopsii0uiBaHie paliiOHAIbHBIX YHCEI 1

9 CpaBHeHue, ynops104iBaHUE PalliOHAIbHBIX YHCEI 1

10 CreneHb ¢ HaTypalIbHBIM MTOKA3aTeIEM 1

11 CreneHsp ¢ HaTypalabHBIM NIOKA3aTEIEM 1

12 CreneHb ¢ HaTypaJIbHBIM [TOKa3aTeIeM 1

13 CreneHsp ¢ HaTypalabHBIM NIOKA3aTEIEM 1

14 CreneHb ¢ HaTypalIbHBIM MTOKA3aTeIEM 1

15 Perienne OCHOBHBIX 3a/1a4 Ha IPOOH, IPOIIEHTHI U3 PEATbHOM 1
MPAKTUKH

16 Perienne 0CHOBHBIX 3a/1a4 Ha IpOOH, IPOIIEHTHI U3 PEATbHOM 1
MPAKTUKH

17 Pemenrie oCHOBHBIX 3a/1a4 Ha JPOOU, IPOLIEHTHI U3 peabHOM 1

MIPAKTHKU




Pemrenue OCHOBHBIX 3a/1a4 Ha IPOOH, IPOIIEHTHI U3 PEATBbHOM

18 1
MIPAKTUKU

19 [Tpu3HaKK JeTUMOCTH, PA3I0KEHHSI HA MHOKUTENN HATYPAIbHBIX 1
qHcen

20 [Ipu3Haku JeMMMOCTH, Pa3JI0KEHHUSI HA MHOKUTEIH HAaTypaJIbHbBIX 1
qucen

eanbHbIC 3aBUCUMOCTH. [Ipsimast u oOpaTHas MPONOPLUUOHATBHOCTH
21 P IT 0 1
22 Peanbublie 3aBucumoctu. [IpsiMast u 0OpaTHasi MpONOPIHMOHATLHOCTH 1
eapHbIC 3aBUCUMOCTH. [Ipsimast 1 oOpaTHasi MpOMOPUHUOHATBHOCTH

23 P IT 0 1

24 Peanbublie 3aBucumocti. [IpsiMast 1 0OpaTHasi MPOMOPIIMOHATLHOCTH 1

25 KontponbHas padota nmo teme "PanmonanpHbie ynucia" 1

26 bykBeHHbIE BbIpaXKEHUS 1

27 [Tepemennsie. [JomycTrMbie 3HaYCHHS IEPEMEHHBIX 1

28 DopmyIibl 1

29 Dopmyisl 1

30 [IpeoOpa3oBanre OYKBEHHBIX BBIPAXKEHUMN, paCKpPBITHE CKOOOK U 1
MIPHUBEICHUE TIOJJOOHBIX CIIaraeMbIX

31 IIpeoOpa3oBanue OyKBEHHBIX BBIpAXKEHUH, paCKphITHE CKOOOK U 1
IpUBEJCHNE OJOOHBIX ClIaraeéMbIX

39 IIpeoOpa3oBanue OyKBEHHBIX BBIpAXKEHUH, paCKphITHE CKOOOK U 1
NPUBEJICHUE TIOJJOOHBIX ClIaraeMbIX

33 [IpeoOpa3oBanre OYKBEHHBIX BBIPAKEHUHN, paCKpPBITHE CKOOOK U 1
MIPHUBEICHUE TIOJJOOHBIX CITaraeMbIX

34 CBolicTBa CTENIEHU C HATYPAJIbHBIM [10Ka3aTEIEM 1

35 CBolicTBa CTENEHU C HATYPaJbHBIM IMOKa3aTeIEM 1

36 CBolicTBa CTENIEHU C HATYPAIbHBIM [10KA3aTEIEM 1

37 MHorouseHbl 1




38 MHOTro4JIeHBI 1

39 CrnoxeHue, BBIYMUTaHUE, YMHOKEHHNE MHOTOWICHOB 1

40 CnoxxeHue, BBIYMUTaHUE, YMHOKEHHUE MHOTOWICHOB 1

JI0’KEHHUE, BBIYUTAHUE, YMHOKEHHE MHOTOYICHOB

41 C , , Y 1

42 CrnoxeHue, BBIYUTaHHUE, YMHO)KEHUE MHOT'OUYJICHOB 1

43 @opMyIIbl COKPAIIEHHOIO YMHOXKECHUS 1

44 DopMyITbl COKPAIIEHHOTO YMHOXKEHUS 1

45 DopMyJIbl COKPALIEHHOTO YMHOXKEHUS 1

46 DopMyJIbl COKPAIEHHOTO YMHOXKEHHS 1

47 @opMyIIbl COKPAIIEHHOTO YMHOXKEHUS 1

48 PaznoskeHre MHOTOYWICHOB Ha MHOKHTEIIH 1

49 Paznoxxenne MHOTOYICHOB HA MHOXKHUTEIIN 1

50 PaznoskeHre MHOrOWICHOB Ha MHOYKUTEIIH 1

51 Paznoxxenre MHOrO4IeHOB HA MHOKHTEIIH 1

OHTpOJIbHAs paboTa mo Teme "AnredpanyecKue BeIPaXKECHHS

52 K 0 "Anreo " 1

53 YpaBHEeHHE, TpaBUIIa TPEOOPA30BaHUs ypaBHEHUS, PABHOCHIILHOCTh 1
ypaBHEHUH

54 JInHeliHOe ypaBHEHHE C OHOU ITEPEMEHHOM, PEIICHNE JTMHEHHBIX 1
YpaBHEHUU

55 JInHenHoe ypaBHEHHE C OJTHOW NIEPEMEHHOM, PEILIEHUE JTUHEUHBIX 1
ypaBHEHUH

56 JInneliHOEe ypaBHEHHE C OJTHOW NTEPEMEHHOM, pEIIEHNE TMHENHBIX 1
YpaBHEHUI

57 Pemenue 3amayu ¢ moMoIp0 ypaBHEHUM

58 Pemenne 3a1a4 ¢ moMoIIbI0 ypaBHEHUN

59 Pemrenue 3aa4 ¢ mOMOIIBI0 ypaBHEHUH




60

Pemrenue 3a1a4 ¢ mOMOILIBIO YPaBHEHUN

1
61 JluneliHoe ypaBHEHHE C IBYMS IIEPEMEHHBIMU U €ro rpaduk 1
62 JluneliHOE ypaBHEHHUE C IBYMs IEPEMEHHBIMH U €T0 rpaduk 1
63 Cucrema IByX JTMHEHHBIX YpPaBHEHHH C IBYMsI IE€pEMEHHBIMU 1
64 Cucrema IByX JIMHEHHBIX YPAaBHEHHH C IBYMs ITI€pEMEHHBIMU 1
65 Cucrema IByX JTMHEHHBIX YPaBHEHHH C IBYMs IEPEMEHHBIMU 1
66 Cucrema IByX JIMHEHHBIX YPAaBHEHHH C IBYMs ITI€pEMEHHBIMU 1
67 Pemenue cucrem ypaBHEHHIA 1
68 Pemenue cucrem ypaBHEeHU 1
69 Pemenue cucrem ypaBHEHHIA 1
70 Pemenue cucrem ypaBHEeHUI 1
71 Pemenne cucreM ypaBHeHu 1
72 KonTponbnas pabota no Teme "JIunelinbie ypaBHeHUs" 1
73 KoopannaTa Toukn Ha IpSIMOi 1
74 YucnoBble IPOMEKYTKH 1
75 UYucnoBble TPOMEKYTKH 1
76 [TpoBepounas padbora 1
77 PaccrosiHre Mexy AByMsl TOUKaMH KOOPAMHATHOM NpsiMOn 1
78 [IpsmoyronbHas cucTeMa KOOPJAMHAT Ha TIIOCKOCTH 1
79 [IpsiMoyrosibHas cucTeMa KOOpIuHAaT Ha MI0CKOCTH 1
80 [Tpumeps! rpadukoB, 3aaHHBIX opMyTamMu 1
81 [Tpumeps! rpadukoB, 3a1aHHBIX (popMyTamMu 1
82 [Ipumeps! rpadukoB, 3a1aHHBIX (HOpMyIaMu 1
83 [Tpumeps! rpadukoB, 3a1aHHBIX (popMyTamMu 1
84 Urenue rpauKoB peaibHbIX 3aBUCUMOCTEH 1
85 Urenue rpauKoB peaibHbIX 3aBUCUMOCTEH 1




86 [Tonarue GpyHKIUU 1

87 I'paduk Gyakmmm 1

88 CaoiicTBa pyHKUINI 1

89 CaoiicTBa pyHKINI 1

90 Jluneiinas QyHKIus 1

91 Jlunelinas GpyHKIUSA 1

92 [TocTpoenue rpaduka TUHEHHON (HYHKIIUHA 1

93 [Toctpoenue rpaduka TMHEHHOH QyHKIIH 1

94 I'paduk pynkumu y =[x| 1

95 I'padux pynkumm y =[x| 1

96 IIpoBepounas padora o teme "Koopaunate! u rpaduku. OyHkimn" 1

97 IToBTOpEHME OCHOBHBIX MOHATHIM U METOZOB Kypca 7 Kiacca, 1
00001IeHne 3HaHN I

98 [ToBTOpEHUE OCHOBHBIX MOHITUH M METOJIOB Kypca 7 Kiacca, 1
000011eHIe 3HAaHUH

99 HTorosast KOHTpoJIbHASA paboTa 1

100 [ToBTOpEHME OCHOBHBIX MOHATHIM U METOJOB Kypca 7 Kiacca, 1
000011eHIe 3HAaHUH

101 [ToBTOpEHNE OCHOBHBIX MOHATUI M METOJIOB Kypca 7 Kiacca, 1
0000111eH1e 3HaHUH

102 [ToBTOpEHME OCHOBHBIX MOHATHI U METOJIOB Kypca 7 Kiacca, 1
0000111eHNe 3HaHU I

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




8 KVIACC

Ne i/

KoaunuecTBO 4acoB

Tema ypoka
Bcero

KoHTpoJbHbIe
padoTsbI

IIpakTH4eckue
padoThI

KBagparHslli KOpeHb U3 yucia

[TonsiTre 06 MppallMOHATIEHOM YHUCIIE

JecsTuunble NpUOIMKEHNS HPPALMOHAIBHBIX YHCET

ILCCHTI/I‘IHHC HpI/I6J'II/I)KeHI/I$I HppanuOHaJIbHbIX YHUCCJI

JlelicTBUTENBHBIC YHCTIA

CpaBHeHI/Ie HeﬁCTBHTeHbHLIX YHUCCII

CpaBHeHHE NEUCTBUTEIBHBIX YHCEI

Apudmerndeckuii KBaJapaTHBIH KOPECHb

© 00 N O o A W DN

VYpaBHeHue Buaa x> = a

[
= O

CoiicTBa apu(MeTHUECKUX KBaJIPaTHBIX KOPHEN

N R e R e e R = N SN S

CaoiicTBa apu(pMeTHYECKUX KBAJAPaTHBIX KOpHEN

12

13

Hpe06pa30BaHHe YHUCJIOBBIX BBIpa)I(eHI/II\/'I, COZACPpKaAINX KBAAPATHBIC

[EEN

KOpHHU

[TpeoOpa3oBaHue YMCIOBBIX BBIPAXKEHUH, COJIEpKAIUX KBaIpaTHbIE
KOpHHU

14

[IpeobpazoBanme YUCTOBBIX BRIPAKEHUH, COJIEPIKAIINX KBAAPATHBIE
KOpHH

15

16

[IpeobpazoBaHue YNUCIOBBIX BBIPAXKEHUHN, COEPIKAIIINX KBAIpaTHbIE
KOpHU

Cremnens ¢ OCJIBIM ITIOKAa3aTCIICM 1

17

CranmapTHas 3anuch ynciia. Pazmepsl 00bEKTOB OKPYKAIOIIETO
Mupa (0T JIEMEHTapHbBIX YACTHIL O KOCMUYECKUX 0OBEKTOB),




AJIUTCIIBHOCTD IMTPOLECCOB B OKPY’KAIOIICM MUPC

18 CBOMCTBA CTEIIEHHU C LIEJIBLIM ITOKA3aTEIEM 1
19 CBoiiCTBa CTENIEHU C II€JIBIM TTOKa3aTesieM 1
20 CBolicTBa CTETICHH C IIEJIBIM MTOKa3aTelieM 1
21 CBOICTBA CTEIIEHHU C LIEJIBIM ITOKA3aTEIEM 1
22 CBoiiCcTBa CTENIEHU C IIEJIBIM TTOKa3aTesieM 1
23 KBaapatHplii TpéXusieH 1
24 KBanpathslii TpéxuneH 1
25 Paznoxxenne kBaipaTHOTO TPEXUJIEHA HA MHOXKHUTEIIN 1
26 Pasnoxxenne kBagpaTHOTO TPEXUIEHA HA MHOXKHUTEIH 1
97 KonTponbhas pabota no temam "KBagpatusie kopuu. CreneHu. 1
KBagpaTHbiii TpexuiieH"
28 Anrebpanyeckas Apoob 1
29 JlonycTrMble 3HaYeHUSI IEPEMEHHBIX, BXOIAIINX B alredpandeckue 1
BBIPAKCHUS
30 JlomycTrMble 3HaYeHUSI IEPEMEHHBIX, BXOIAIINX B anredpandeckue 1
BBIPAXKECHHS
31 OCHOBHOE CBOMCTBO aJiredpanyeckon 1podu 1
32 Coxkpatienue apobeit 1
33 Coxkparnienue apodeit 1
34 Coxkpatienue apobeit 1
35 CrnoxeHue, BEIMUTaHUE, YMHOKCHHE U JICTICHUE allreOpandecKux 1
npoodeit
36 CrnosxeHue, BEIMUTaHHE, YMHOKCHHE U JICJICHUE alTeOpandecKux 1
npobeit
37 CrnosxeHue, BBIMUTaHUE, YMHOXKCHUE U JICTICHUE anTre0pandecKux 1

npoobeit




CrnosxeHue, BBIMUTAaHUE, YMHOKCHUE U JICTICHHUE alTeOpandecKux

38 . 1
npobei
39 [IpeoOpazoBanue BEIpaXEHUH, COAEPKAIIUX anTreOpandeckue apoou 1
40 [IpeoOpazoBanue BBIpaXKEHUH, CoIepKAIINX alredopandecKkue Apoou 1
41 [IpeobpazoBanue BEIpaKEHHIA, COACPIKALINX anredpandeckue I1poou 1
42 KoHnTtposnbHast pabota o teme "Anredpanyeckas 1poos" 1
43 KBagpaTtHoe ypaBHEeHUE 1
44 Henonnoe kBagpaTHOE ypaBHEHUE 1
45 Hemnonnoe kBagpaTHOE ypaBHEHUE 1
46 dopmyna KOpHEH KBapaTHOTO YpaBHEHHS 1
47 dopMyna KOpHEW KBaIpaTHOTO YpaBHEHUs 1
48 dopmyna KOpHEH KBapaTHOTO YpaBHEHHS 1
49 Teopema Buera 1
50 Teopema Buera 1
51 Pemienue ypaBHeHUM, CBOASIIMXCA K KBaIpaTHBIM 1
52 Pemienue ypaBHeHUH, CBOIAIINXCS K KBaIPATHBIM 1
53 [Tpocreiimme 1poOHO-pallMOHANbHbIE YPaBHEHUS 1
54 [Ipocreiinme npoOHO-pallMOHAIBHBIE YPABHEHUS 1
55 Penienne TeKCTOBBIX 3a/1a4 C MOMOIIbIO KBaIPaTHBIX YPaBHEHUH 1
56 Pemrenne TeKCTOBBIX 3a/1a4 C IOMOIIBIO KBAJAPATHBIX YPaBHEHUN 1
57 KonTtponbHas padora no teme "KBanparnsie ypaBHeHHS" 1
58 JluneitHOe ypaBHEHHE C IBYMsI IEPEMEHHBIMU, €T0 rpaduk, 1
IIPUMEPHI PEIIeHHs YPaBHEHHUH B TENTBIX YHCIIaX
59 JluneliHoe ypaBHEHUE C IBYMS IIEPEMEHHBIMHU, €T0 rpauk, 1
IIPUMEPHI peIIeHHs YPaBHEHHUH B TENTBIX YHCIIaX
60 JluneliHoe ypaBHEHUE C IBYMS IIEPEMEHHBIMHU, €T0 rpauk, 1




IIPUMEPBI PELICHNS YPAaBHEHUN B LIEJIBIX YHCIIAX

Pemienue cucrtem IByX JUHEHHBIX YPaBHEHUH C JIBYMSI

61 1
NIEPEMEHHBIMU

62 Pemienue cucrtem IByX JUHEHHBIX YPaBHEHUH C JIBYMSI 1
IIEPEMEHHBIMU

63 Pewenne cucreM IByX JIMHEWHBIX YPAaBHEHUM C IBYMs 1
[IEPEMEHHBIMU

64 [Tpumeps! pelIeHns: CUCTEM HETMHENHBIX YPABHEHUH C JBYMs 1
NIEPEMEHHBIMU

65 ITpumepsl peleHns: CUCTEM HEJMHEVHBIX YPABHEHHUH € ABYMS 1
IIEPEMEHHBIMU

66 I'paduueckas uHTEpIIpeTaLIs YPaBHEHUS C IBYMS IEPEMEHHBIMU U 1
CUCTEM JIMHEHHBIX YPABHEHUN C ABYMS IEPEMEHHBIMU

67 I'paduueckas uHTEpIIpEeTaLMs YpaBHEHUS C ABYMS IIEPEMEHHBIMU U 1
CUCTEM JIMHEHHBIX YPAaBHEHUM C ABYMS IEPEMEHHBIMU

68 Pemenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIBIO CUCTEM YpaBHEHUN 1

69 Pemnrenne TeKCTOBBIX 3a/1a4 C MOMOMIBIO CUCTEM ypaBHEHHN 1

70 [TpoBepouHas pabota 1

71 YucnoBsle HEPABEHCTBA U UX CBOMCTBA 1

72 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA 1

73 HepaBeHCTBO ¢ 0JTHO¥ ITepeMEHHON 1

74 JIuneliHbIEe HEPABEHCTBA C OJTHOM NIEPEMEHHOU U UX PEILLIECHUE 1

75 JInHeliHbIE HEPABEHCTBA C OJTHOM IEPEMEHHOM U UX PEIICHHE 1

76 JIuneliHbIC HEPABEHCTBA C OJHOM NIEPEMEHHOM U UX PEILICHUE 1

77 CucTembl TUHEHHBIX HEPABEHCTB C OJHOW ITEPEMEHHOMN U UX 1
pelieHne

78 CucreMbl TUHEHHBIX HEPABEHCTB C OJHON TIEPEMEHHON U X 1




pelieHue

CucreMbl TUHEUHBIX HEPABEHCTB C OJJHOM MEPEMEHHON U UX

79 1
pernieHue

80 I/I3o6pa>1<“eHHe pteIeHHﬂ JUHEIHOr0 HEPABEHCTBA U UX CUCTEM Ha 1
YHUCIIOBOM MPSIMOA

81 I/I306pa)Ii€HI/Ie peiueHI/m JTUHEHHOTO HEPABCHCTBA U UX CUCTEM Ha 1
YHUCIIOBOM MPSIMOMA

82 Kontponbnas pabota no remam "HepaBenctBa. Cructemsl 1
ypaBHEeHU"

83 [Tonstre GpyHkunu 1

84 OO6nacTp onpeneneHuss 1 MHOKECTBO 3HAUCHUH (DyHKIHH 1

85 CniocoObI 3a1anus QyHKIUN 1

86 I'padpux pynkumm 1

87 CaoiicTBa (yHKIIMH, UX OTOOpakeHue Ha rpaduke 1

88 Urenue u moctpoeHue rpagukoB QyHKITHIA 1

89 [Tpumeps! rpadukoB GYHKLUH, OTPAXKAIOLINX pealbHbIE MPOLECCH 1

90 OYHKIWH, OMICHIBAIOINTUE MPSMYIO B 00paTHYIO 1
MPOIOPIIMOHAIIEHBIC 3aBUCHMOCTH, X TPapuKu

91 ['unep6omna 1

92 ['unep6omna 1

93 I'paduk pyakmmm y = x> 1

94 I'padux pynkumm y = x> 1

95 OyHKITIT vy =X,y = X3,y = VX, Y: [x|; rpaduueckoe pemieHue 1
YpaBHEHUU U CHCTEM ypaBHEHUH

96 Oynkuy Y =X%4, Yy = X3,y = VX, Yy = [X|; rpadudeckoe pemieHue 1
YpPaBHEHUH U CUCTEM ypaBHEHUM

97 [ToBTOpEHME OCHOBHBIX MOHATHNA U METOI0B KypCOB 7 U 8§ KIIaCCOB, 1




000011IeHNE 3HAHUI

08 [ToBTOpEHKE OCHOBHBIX MOHATUIA U METOJIOB KYpCOB 7 U 8 KJIACCOB, 1
000011IeHNE 3HAHUI

99 HroroBast koHTpoIbHAs paboTa 1

100 [ToBTOpEHNE OCHOBHBIX IMOHATUI U METOJIOB KypCOB 7 U 8 KJIacCOB, 1
000011IeHe 3HAHUI

101 [ToBTOpEHKME OCHOBHBIX MOHATUIA U METOJIOB KypCOB 7 M 8 KJIacCCOB, 1
000011IeH1E 3HAHUI

102 [ToBTOpEHNE OCHOBHBIX MOHATUN U METO/I0B KypCOB 7 U 8 KJIacCOB, 1
000011IeHrEe 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102




9 KJIACC

KoaudecTBO 9acoB

Nen/m | Tema ypoka B KonTposbHbie IIpakTnyeckue
cero padoThI padoThI

1 PanmonanbHble yncia, MppalioOHAIbHbBIC YUCIIA, KOHEUHbIE U OECKOHEUYHbIE 1
JecATUYHbIE Jpodu

2 MHOX€ECTBO I€HCTBUTENIBHBIX YACEI; JEHCTBUTEIbHBIE YNCIIA KaK 1
OeCKOHEUYHbIE IeCATUYHBIE IpOOH

3 B3anMHO 01HO3Ha4YHOE COOTBETCTBUE MEXKAY MHOKECTBOM 1
JEHUCTBUTENBHBIX YHCET U MHOKECTBOM TOYEK KOOPAMHATHOM NMpsAMOi

4 CpaBHeHue 1eHCTBUTENBHBIX YKCell, apuMETUYECKHE JeHCTBUS C 1
JNEHCTBUTEIbHBIMY YUCIIaAMU

) [TpubnmxEHHOE 3HAYCHNE BETMIUHBI, TOYHOCTD MPHOIIIKECHHS 1

6 OxpyriieHne Jrces 1

7 OxpyrieHne uncen 1

8 [Ipukuaka v OLlEHKa pe3yIbTaTOB BEIYMCICHUN 1

9 IIpukuaka 1 oLeHKa pe3yIbTaTOB BEIYNCICHUN 1

10 JIuneitHoe ypaBHeHUE. Pelienne ypaBHEeHH, CBOAAIIMXCSA K JIMHEHHBIM 1

11 JInnenHoe ypaBHeHue. PenieHrue ypaBHEHUN, CBOIAIIMXCS K IMHEWHBIM 1

12 KBagparHoe ypaBHeHue. Pemenre ypaBHeHNN, CBOAAIIMXCS K KBaJIPAaTHBIM 1

13 KBanpaTtHoe ypaBHeHue. PelieHne ypaBHEHHH, CBOASIINXCS K KBaJPAaTHBIM 1

14 bukBanpaTHbie ypaBHEHUS 1

15 bukBaapaTHble ypaBHEHUS 1

16 [IpuMeps! perieHns ypaBHEHHUM TPETbEe U YETBEPTOU CTEIICHEN 1




Pa3JI0KCHUCM Ha MHOXHUTCIIN

[Ipumepsl penieHust ypaBHEHUM TPEThEH U YETBEPTOM CTETIEHEN

17 pas3oKeHUEM Ha MHOXKHUTENN 1

18 Pemenue 1poOHO-pallMOHANIBHBIX YpaBHEHHHA 1

19 Pemenue npoOHO-paninoHaNbHBIX YPaBHEHUI 1

20 Perrenue TeKCTOBBIX 33124 alreOpandeckKuM METOZOM 1

21 Pemrenne TeKCTOBBIX 3a1a4 aJIreOpandecKuM METOJIOM 1

22 Pemrenne TeKCTOBBIX 3aj1a4 alIreOpandecKuM METOJIOM 1

23 KonTponpHas padota o Teme "YpaBHEHHUS C OJTHOU mepeMeHHON" 1

24 VYpaBHeHHE ¢ ABYMS MIEPEMEHHBIMH U €ro rpaduk 1

25 VYpaBHeHHE ¢ IBYMsI IEPEMEHHBIMU H €ro rpaduk 1

26 Cuctema AByX JIMHEHHBIX YpaBHEHHH € IByMsl IEPEMEHHBIMU U €€ pelieHue 1

27 Cucrema 1ByX JUHEHHBIX YPaBHEHHUH ¢ ABYMs IEPEMEHHBIMU U €€ pellieHue 1

28 Cuctema AByX JIMHEHHBIX YpaBHEHHH ¢ IByMsl IEPEMEHHBIMU U €€ pelieHue 1

29 Cucrema IByX JTMHEHHBIX YpaBHEHHH C IBYMsI IEPEMEHHBIMU U €€ pelieHne 1

30 Pemienue cuctem IBYX ypaBHEHUH, O/IHO U3 KOTOPBIX JIMHEHHOE, a APYroe 1
— BTOpOM CTETEeHU

31 Pemenne cucreM nByX ypaBHEHHH, OJTHO U3 KOTOPBIX JIMHEWHOE, a APYroe 1
— BTOpOH CTEIICHU

39 Pemenne cucreM nByX ypaBHEHHH, OTHO U3 KOTOPBIX JIMHEMHOE, a APYroe 1
— BTOPOU CTETIEHU

33 Pemienue cuctem IByX ypaBHEHHil, OTHO U3 KOTOPBIX JIMHEHHOE, a APYyroe 1
— BTOpOM CTETIEHU

34 I'paduueckas mHTEpIIpETAIIUS CUCTEMBI YPaBHEHUH C ABYMS IIEPEMEHHBIMU

35 Perienue TeKCTOBBIX 3aJa4 alireOpandeckuM crocoOom




36 Pemennie TeKCTOBBIX 3329 aNreOpandeckum crocooom 1
37 KontponbHas padota o teme "Cucrembl ypaBHEHHUI" 1
38 YucioBble HEPAaBEHCTBA U MX CBOWCTBA 1
39 UwucioBble HEPABEHCTBA U UX CBOMCTBA 1
40 JIuneiiHble HEPaBEHCTBA C OJJHOM NIEPEMEHHOM U UX PELICHHE 1
41 JluneliHbIe HEPABEHCTBA C OJTHOM NIEPEMEHHON U UX PEIICHHE 1
42 JInHelHbIE HEPABEHCTBA C OJHOM IIEPEMEHHOM U UX PEIICHHE 1
43 Cuctembl TMHEHHBIX HEPABEHCTB C OJHOU IMEPEMEHHON U UX pelICHUE 1
44 CucreMbl TMHENHBIX HEPABEHCTB C OJIHON MEPEMEHHON U UX pelleHue 1
45 CucreMbl TUHENHBIX HEPABEHCTB C OJIHON NIEPEMEHHOM U UX pelIeHne 1
46 KBaaparHple HEpaBEHCTBA U UX PEIICHUE 1
47 KBagpaTHble HEpaBEHCTBA U UX pEILLICHUE 1
48 KBaaparHple HEpaBEHCTBA U UX PEIICHUE 1
49 KBagpaTHble HEpaBEHCTBA U UX pEILLICHUE 1
50 KBanpaTHble HEpaBEHCTBA U UX PELLICHUE 1
51 I'paduueckas mHTEpIIpETAINS HEPABEHCTB M CUCTEM HEPABEHCTB C IBYMSI 1
MIepEMEHHBIMH
59 I'paduueckas MHTEpIIpeTALMsl HEPABEHCTB M CUCTEM HEPABEHCTB C IBYMsI 1
NEPEMEHHBIMU
53 KonrtponbHas pabora o teme "HepaBencTna" 1
54 KBanpatuunas ¢pyHknus, e€ rpaduk 1 CBOMCTBa 1
55 KBagparuunas ¢pyHkuus, e€ rpaguk 1 cBoicTBa 1
56 KBanpatuunas ¢pyHkius, e€ rpaduk 1 cBOHCTBa 1
57 [Tapabo:na, KOOpAUHATHI BEPIIUHBI TApaOOIIbl, 0Cb CAMMETPHUH NapabOoIIbI 1




58 [Tapaboina, KOOPAMHATHI BEPIIHMHBI TAPa0OIIbI, 0CH CHMMETPHH MapadoIIbl 1

59 [Tapa6omna, KoOpIMHATHI BEPIIUHBI Tapab0Ibl, 0Ch CAMMETPHUH MapadoIIbl 1

60 [Tapaboia, KOOPAMHATHI BEPIIMHBI TAPa0OIIBI, 0OCh CHMMETPHUH MapadoIIbl 1

61 [Tapa6omna, KoOpIMHATHI BEPIIUHBI Tapab0Ibl, 0Ch CAMMETPHUH MapadoIIbl 1

62 [Tapabo:a, KOOpAUHATHI BEPIIUHBI TApaOOIIbl, 0Cb CAMMETPHH MapadOIIbI 1

63 I'paduxu dynkomit: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[X| 1

64 I'paduxu pynkmmii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x] 1

65 I'paduku pynkumii: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[x| 1

66 I'paduxu pynkmmii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x] 1

67 I'paduxu pynkmmii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x 1

68 I'paduku pynkuuii: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[x| 1

69 KonTponbnas padora o teme "OyHkimn" 1

70 [ToHsATHE YHUCITOBOH ITOCIEI0BATEIILHOCTH 1

71 3ajaHue mocaea0BaTeIbHOCTH PEKYPPEHTHON (HopMyIoit u popMyIioi N-To 1
qrieHa

72 Apudmernueckas 1 reoMeTpuUecKas Iporpeccuu

73 Apudmerrueckas U reoMeTpUYeCcKasi IpOrpeccuun

74 ®opmyiiel N-ro YjeHa apu(pMeTHIECKON U TeOMEeTpUUYECKON porpeccuti, 1
CYMMBI IIEPBBIX N YJIEHOB

75 ®opmyiiel N-ro YjeHa apupMeTHIECKON U TeOMETpUUYECKON porpeccuti, 1
CYMMBI TIEpBBIX N YJICHOB

76 ®opmyIbl N-To WwieHa apuPpMETHUECKON 1 TeOMETPHUUECKON Iporpeccuii, 1
CYMMBI TIEPBBIX N YJICHOB

77 ®opmyiiel N-ro YieHa apu(pMeTHIECKON U TeOMETPUUYECKON IPOrpeccuii, 1

CYMMBI IICPBBIX N YJICHOB




®opmyitel N-ToO 4ieHa apu(PMETHIECKON U TEOMETPUUECKON IPOTpeccuii,

78 1
CYMMBEI TIEPBBIX N YJICHOB

79 N3o0paxenue 4ieHOB apuhMETUUECKON U TEOMETPUUYECKON ITPOrpecCHit 1
TOYKaMH Ha KOOPJUHATHOMN TIOCKOCTH

80 N300pakeHne 4ieHOB apu(PMETHIECKON U TEOMETPHUECKON IPOTrpeccuit 1
TOYKaMH Ha KOOPJUHATHOMN ITIOCKOCTH

81 JIMHEWHBIN U SKCITOHEHIIMAIBHBIN POCT 1

82 Cl10KHbI€ TTPOIECHTHI 1

83 C0XHBIE TPOLIEHTHI 1

84 KontponbHas padota nmo Teme "HucaoBsie Mocie10BaTeIbHOCTH" 1

85 [ToBTOpeHME, 0000IIEHNE ¥ CHCTEMAaTH3al|s 3HAHUW. 3aMiCh, CPaBHEHUE, 1
NEHCTBUS ¢ ICHCTBUTEILHBIMY YUCIIAMHU, YACIIOBASI IPSMast

86 [ToBTOpeHnue, 06001IeHNe U cucTeMaTH3alus 3HaHui. [IporeHTsl, 1
OTHOIICHHUS, TIPOTIOPITUU

87 [ToBTOpenue, 060061mIeHNe U cucTeMaTH3alus 3Hanuid. OKkpyrieHue, 1
npuOIIKEeHre, OlleHKa

88 [ToBTOpenue, 0600IIEHNE U CUCTEMATH3AIlNS 3HaHWH. PellieHne TeKCTOBBIX 1
3a/1a4 apu(PMETHIECKUM CTIOCOOOM

89 [ToBTOpeHue, 06001IeHNE U cUCTeMaTH3allus 3HaHUW. Perienne TeKCTOBBIX 1
3a/1a4 apu(pMETHIECKUM CTIOCOOOM

90 [ToBTOpeHue, 06001IeHNE U cUCTeMaTH3allus 3HaHUU. Perienne TeKCTOBBIX 1
3a/1a4 apupMETHIECKUM CITIOCOOOM

o1 [ToBTOpenue, 0600IIeHNe U cucTeMaTu3arus 3Hannii. [IpeodbpazoBanue 1
areOpanvIecKuX BBIPAKEHUH, TOMMYCTHMbBIC 3HAYCHUS

92 [ToBTOpeHue, 06001IeHNe U cucTeMaTH3alus 3Hanui. [IpeodbpazoBanue 1

aﬂre6pa1/1qe01<1/1x BBIpa)KeHHﬁ, JAOIMYCTUMBIC 3HAYCHU A




[ToBTOpeHue, 06001meHne U cucTeMaTu3anus 3Hanui. [IpeodpazoBanue

93 anreOpandecKuX BBIPAKECHHUH, JOIYCTUMbIE 3HAYCHHS 1

94 IToBTrOopenue, o0o0meHne U cucreMaTusanus 3Hanuil. [IpeodpasoBanue 1
areOpandecKux BbIPaKEHHM, JOIYCTUMbIE 3HAYCHUS

95 [ToBTOopenue, 0000IIEHNE U cUCTeMaTH3aIMs 3HaHui. DyHKINU: 1
[IOCTPOEHHE, CBOMCTBA N3YUYEHHBIX (DYHKIMIT

96 [ToBTOopenue, 0000IEeHNE U cUCTeMaTH3aIMs 3HaHuH. DyHKINN: 1
MOCTPOEHHE, CBOMCTBA N3YYCHHBIX (DYHKITHIA

97 IToBTrOopenue, 00o01IeHNE U cucTeMaTH3alys 3HaHui. OyHKIuu: 1
[IOCTPOEHHE, CBOMCTBA U3YUYEHHBIX (DYHKIHIT

98 [ToBTrOopenue, 0000IEHNE U cUCTeMaTH3aIMs 3HaHui. DyHKINN: 1
MIOCTPOEHHE, CBOMCTBA N3YUYEHHBIX (DYHKIHIT

99 Hrorosas KOHTpoOJIbHAs paboTa 1

100 IToBTOpenue, o0o0IeHNe U cucTeMaTu3alus 3Hanui. ['paduueckoe 1
peleHre ypaBHEHUI U X CUCTEM

101 [ToBTOpenue, 06o0IIeHNEe U cucTeMaTu3aius 3Hannil. ['papudeckoe 1
pelieHre ypaBHeHUI U UX CUCTEM

102 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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