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Anrebpa sABIseTCSs OJHHM U3 ONOPHBIX KypCOB OCHOBHOTO OOIIETo
oOpa3oBaHMs: OHA 00ECTIEYNBACT U3YUCHUE IPYTHX TUCIHUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTApHOTO LHUKIOB, €€ OCBOEGHHE HEOOXOAUMO st
IPOAODKEHUs 00pa30BaHUs U B ITOBCEIHEBHOM KU3HU. Pa3Butue y o0ydaromumxcs
HAy4YHBIX MPEACTABICHUNH O IPOUCXOKACHUHM U CYIIHOCTH anreOpanyecKux
abcTpakiuii, cnoco0e OTPaKEHHUsSI MAaTEMAaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B MpUPOJEC W OOIIECTBE, POJIM MAaTEMaTHUYECKOTO MOCIHMPOBAHHUS B HAYYHOM
NO3HaHUM U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
Y KAQ4eCTB MBIIIJICHUS, HEOOXOIMMBIX AJIs aJalTaliyd B COBPEMEHHOM LIU(POBOM
obmectBe. M3yueHue anreOpbl oOecreuMBaeT pa3BUTHE YMEHMsS HaOII0/aTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI M BBIBOJBI,
dopMynnpoBath yTBepKAeHUsI. OCBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTHYECKOI0 MBIIUIEHUS] OO0YyYarolMXCs: OHM HCHOJB3YIOT JAEIyKTUBHBIE U
WHAYKTUBHBIE PAaCCyXJIeHUs, 0000IIeHIEe W KOHKPETU3AINIO0, a0CTparupoBaHue u
ananoruto. OOyueHwe  aireOpe  MOpEANojaraeT  3HAUYUTEIbHBIA  00BEM
CaMOCTOSITENTFHOM  JIEATEIBHOCTH  OOYYarOMIMXCs, TOSTOMY CaMOCTOSITENIbHOE
pelIeHre 3a1a4 ABJISETCS peaau3anueil 1e1TeIbHOCTHOTO MPUHIIMIA 00yUYEeHHUS.

B crpyktype mnporpammbl yueOHOro kypca «Anredpa» sl OCHOBHOI'O
o01ero o0pa3oBaHrs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKIE
auHUH: «Yucaa ¥ BEIYHCICHUSNY, «AreOpandecKkie BBIPAKEHU», « YPaBHEHUS U
HepaBeHCTBa», «DyHkiun». Kaxgas U3 3TUX colep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBAETCs Ha MPOTSHKEHUU TPEX JIET U3YyUEHUsl Kypca, B3aUMOJIEUCTBYS €
IpyrMMH €ro JHHUAMH. B Xone wu3ydeHuss ydeOHOro Kypca O0Oydarommmcs
MPUXOJUTCS JOTHYECKH PACCYXKAaTh, UCIOJIb30BATh TEOPETHUKO-MHOKECTBEHHBIN
s36IK. B CBsI3M ¢ 9TUM B TmporpaMMmy y4eOHOTO Kypca «Amredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEJICTaBICHHbIE BO BCEX OCHOBHBIX pazienax
MaTeMaTHYECKOro 0Opa3oBaHUs U CIIOCOOCTBYIOIIUE OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  YHUBEPCAIBHOTO  MaTeMaThueckoro s3bika. ComepkaTenpHOW |
CTPYKTYpPHOM OCOOEHHOCTBIO YyueOHOro Kypca «Auredpa» SBISETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Conmepxxanne nuHMA «Yucia W BBIYMCICHUS» CIYXUT OCHOBOM ISt
JaNbHENIIer0 U3yYyeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYarOUIUXCs
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS TOJIH30BATHCS aJTOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl IOBCEAHEBHOM
XKU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBSI3aHO C PALMOHAIBHBIMM M HPPALUOHAIBHBIMH YHCIaMH, (HOPMHpPOBAHHEM
MPEACTABICHUN O JACHCTBUTEIBHOM YHCIIE. 3aBEpPUICHHWE OCBOCHHSI YHCIIOBOM
JIMHUU OTHECEHO K CpeIHEMY 00111eMy 00pa30oBaHUIO.



Coneprxanue AByX anreOpandecKux JUHUM — « ATeOpandecKre BhIPaXeHHsD)
U «YpaBHECHHSI U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYUAIOIIUXCS
MaTEeMaTHYeCKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOI'O 0011ero oOpa3oBaHusl Y4YeOHBIM MaTepual TPYNIUPYETCS BOKPYT
palroHAIbHBIX BBIpAXKEHUIN. AJredpa AeMOHCTPUPYET 3HAUCHHE MAaTEeMaTUKH Kak
A3bIKa ISl TIOCTPOEHHUS MaTeMaTUYECKUX MOJeNed, ONMUCAaHUS TPOIECCOB U
SBJICHMM peanpHOTO Mupa. B 3agaunm oOydeHust aireOpe BXOIAT TaKKe
JanbHeilee pa3BUTHE AJITOPUTMUYECKOTO MBIIUICHUSA, HE00XOAUMOro, B
YaCTHOCTH, JJII OCBOCHHMS Kypca HUH(GOPMATHKW, M OBJAJCHUE HaBbIKAMU
JeAyKTUBHBIX paccyxaeauii. [IpeoOpa3oBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
pa3BUTHIO BOOOPaKEHUs, CIIOCOOHOCTEH K MaTeMaTHIECKOMY TBOPYECTRY.

Conepxanue QyHKIMOHANbHO-TpaUUECKON JIMHUU HALEJIIEHO Ha MOJy4YeHUE
oOyJaroluMuCs 3HaHUW O (QYHKIUSAX KaK Ba)KHEHIIeH MaTeMaTU4ecKOW MOJeiH
JUTSL OTIMCAHUS M UCCIICIOBAaHMS Pa3HOOOPA3HBIX MPOIECCOB U SBJICHUIN B IPUPOJIE
u obmiectBe. M3yueHue marepuana CroOCOOCTBYET PA3BUTHUIO y OOYyYarOIIMXCS
YMEHHSI UCTIOIh30BaTh PAa3INYHbIC BHIPA3UTEIbHBIC CPEICTBA SI3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauueckue, BHOCUT BKJIal B (opmMupoBaHHE
IPEJICTaBICHUNA O POJIM MAaTEMATUKH B PA3BUTHUN IUBUIM3ALMH U KYJIbTYPBbI.

CornacHo yueOHOMY IIaHy B 7-9 kjaccax wu3ydaercs Y4eOHBIH Kypc
«Anredpa», KOTOPBIA BKIIOYAET CIEAYIOIIME OCHOBHBIC PAa3felibl COICpPKAHUS:
«Yucna ¥ BBIYUCIEHUSA», «AJreOpandyeckue BBIPAKEHUSD, «YpaBHEHUS W
HEPaBEHCTBA», « DYHKIIMM».

Ha uzyuenue yyebHoro kypca «Anredpa» orBoautcs 306 gacos: B 7 kiacce
— 102 4aca (3 ygaca B Henento), B 8 kinacce — 102 ygaca (3 yvaca B Henento), B 9
kiacce — 102 yaca (3 yaca B HezieIi0).



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Yuciia ¥ BIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JE€CATUYHBIC, TIEPEXO] OT OAHOU (hopMBI 3amucu
npobeit k apyroil. IloHsATue panMOHAIBHOIO 4HCIA, 3allUCh, CpPaBHEHUE,
yHOPSA0YMBAHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JEHCTBUS €
palMOHAJIBHBIMA YKCIIaMH. Pelenue 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[I0Ka3aTeJIeM: OINpeEeNIeHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIpEIEIeHUs], 3aIUCh 0oNbIIMX yucen. [IpouenTsl, 3anuch
IIPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33/la4d Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaIbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, pPA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJbHbIX YHCEIL.

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

AuredpanvyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKEHUSA C IIEPEMEHHOMU. JlommycTUMBIE
3Ha4YeHUsA NepeMeHHbIX. [IpencrasiaeHue 3aBUCUMOCTH MEKly BEJIMYMHAMU B BUJIE
dbopmynbl. Beraucienus mo dopmyrnam. [IpeodpazoBanue OYKBEHHBIX BBIPAXKEHUH,
TOXX/IECTBEHHO paBHbIE BBIP@KEHMS, MpaBWIa MpPeoOpa3oBaHUs CyMM U
MPOU3BEEHUH, IPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS TOJOOHBIX ClIaraeMbIX.

CBoJliCcTBa CTENEHH C HATyPAJIBHBIM [IOKA3aTEJIEM.

OpnHounensl 1 MHOrousaeHsl. Ctenenbp MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXXEHHE€ MHOTOWICHOB. MDOpMysbl COKpPAIIEHHOIO YMHOXEHHS: KBaapar
CyMMBl M KBaApar pa3sHocTH. PopMmyna pa3HOCTH KBajaparToB. PaznoxeHue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, MpaBujia MpeoOpa3oBaHUsl YpaBHEHHUS,
PaBHOCUJIBHOCTb YPAaBHEHHU.

JluHenHOe ypaBHEHHE C OIHOW MEPEMEHHOM, YHUCIIO KOPHEH JIMHEHHOIO
YPAaBHEHUS, pELIEHUE JIMHEWHBIX ypaBHEHUH. COCTaBIEHHE YpaBHEHUN 110
YCJIOBHIO 3aJ1a4u. Penenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIBIO YPaBHEHUM.

JluneiiHoe ypaBHEHHE C IBYMs NEPEMEHHBIMH U ero rpaguk. Cuctema aByX
JVMHEMHBIX ypPaBHEHUW C JBYMs II€peMEHHbIMU. PerieHue cucrem ypaBHEHUU
CIocOOOM MOACTaHOBKHU. IIpuMepbl penieHusi TEKCTOBBIX 3aJad € MOMOILBIO
CUCTEM YPaBHECHUM.

DOyHKIUU



Koopaunara Touku Ha npssmMou. UnciioBble NpOMEXKYyTKU. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[TpsimoyronbHas cucrema koopauHat, ocu OX u Oy. Alcimucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [Ipumepsl rpadukoB, 3alaHHBIX (OPMYIIaMHU.
Urenune rpadukoB peanbHbIX 3aBucuMmocTed. [lonstue Qynkuun. ['paduk
¢bynxun. CpoiictBa Qynkimid. Jluneitnas @ynkuus, e€ rpaduk. ['padux dyHkimm
y = [x|. I'paduueckoe pemieHne JITMHEWHBIX ypaBHEHWHW M CHCTEM JIMHEWHBIX
YPaBHECHUU.

8 KVIACC

Yucaa v BBIYMCICHUA

KBagparueiii kopeHb u3 uwucna. [lonsitue 00 uppalvoOHAIBHOM YHCIE.
Jecsatuunbie TpUOIMKEHUST UppAlMOHAIBHBIX yucen. CBolicTBa apuMeTUYECKUX
KBaJpaTHBIX KOPHEHN U UX MPUMEHEHHUE K MPEe0Opa30BaHUIO YNCIOBBIX BhIpaKECHUMN
Y BBIUHMCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

CreneHb C 1eNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3alUCh YKCIIA.

AnreOpandeckue BhIpaKCHUSAJITeOpandecKue BbIPaKeHusl

KBagpaTHblil  TpE€XuieH, pa3loKEHHE KBAaJpPaTHOIO TPEXWIEHA HaA
MHOHUTEIIN.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.
CnoxeHue, BBIYUTAHHE, YMHOXEHUE, JEJeHUE aireOpandeckux ApoOeH.
PannonaibHbIe BRIpAKEHUS U UX MPeoOpa3oBaHUE.

VYpaBHeHUs U HEpABEHCTBAY pABHEHMSI M HEPABEHCTBA

KBagpatHoe ypaBHeHue, G(opmysia KOpHEH KBaJpaTHOTO ypaBHEHMS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIINXCS K JIMHEMHBIM U KBaJAPATHBIM.
[Ipocreiimme qpoOHO-paIMOHAIBHBIC YPABHEHHUS.

['paduueckas uaTEpHpeTanvs ypaBHEHUN C BYMS MEPEMEHHBIMU U CUCTEM
JVHENHBIX YpaBHEHUW C JABYMsl NE€peMEHHbIMHU. lIpuMepsl pelieHuss cucreMm
HEJIMHEWHBIX YPABHEHUM C IByMS IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

YuciioBble HEPABEHCTBA M MX CBOMCTBA. HepaBEeHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JIMHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM!.

OyHKIMNPYHKIMH

[Tonsitue Qynkmuu. OOIaCTh OMpeAeNeHus W MHOMXECTBO 3HAYCHHM
dbyukiuu. CiocoOsl 3aaHus PYyHKIIHMA.

I'padpux ¢ynkuuu. Yrenune coiicTB ¢yHKkuuu no e€ rpaduxy. IIpumeps
rpadukoB (GyHKIHMA, OTPaXKaIOIIUX peabHbIE MPOIECCHI.



OyHKIMK, ONMHUCHIBAIOINNE TMPSMYI0 M OOpaTHYIO MPONOPIMOHATHHBIE
3aBHCHMOCTH, HX rpaduxu. OyHkumn y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHECHUM.

9 KJTIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4ncna, UppallMOHAIBHBIC YHCIIA, KOHEYHBIE U OCECKOHEUHBIC
JeCATUYHBIE APpoOu. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
KaKk OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCEN U KOOPAUHATHOM MTPSAMOM.

CpaBHEHHME JIEWCTBUTENIbHBIX YHCEN, AapU(PMETUUYECKUe JEHUCTBUS C
JEUCTBUTEIbHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKpYXKAIOLIETO MHpA, JJIUTEIBHOCTh IPOLIECCOB B
OKpPY’KaroIeM MHUpE.

[TpubnnkE€HHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpyTieHe
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYUCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHue. PenieHre ypaBHEHUM, CBOISIIUXCS K JIUHEUHBIM.

KBagpaTHoe ypaBHeHHe. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW U YETBEPTOU
CTETICHEN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3ajiady
aNredpandeckuM METOJIOM.

VYpaBHeHuEe ¢ AByMsI NEPEMEHHBIMU M ero rpaduk. Pemienue cucrem IByx
JIMHEWHBIX YPABHEHUM C IBYyMS NIEPEMEHHBIMU. PellieHne CUCTEM JBYX YpaBHEHUN,
OJIHO U3 KOTOPHIX JHMHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
WHTEpIIPETaLNs CUCTEMBI YPABHEHUHN C IBYMs IEPEMEHHBIMU.

Pemennie TekCTOBBIX 3a71a4u alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

PemieHre JMHENHBIX HEPABEHCTB C OJHOM mIepeMeHHOoU. PemieHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW TIiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
MIEPEMEHHBIMHU.

OyHKIMNPYHKIMH

KBagparnunas ¢ynkuus, e€ rpaduk u cBoictBa. [lapaboma, KOOpaAUHATHI
BEPUIMHBI apadoJIbl, 0Cb CUMMETPHUH MMAPAOOJIBI.

I'padukn byrkmmit: y =kx, y=kx + b, y=k/x, y=x3, y =Vx, y = [x| ,  ux
CBOWCTBA.



YucnoBble  mociieoBaTeIbHOCTUYHCIOBBIE  NMOCJAEI0BATEIBHOCTH M
Nnporpeccuu

[loHATHE YMCIIOBOM TMOCIEAOBATEIBLHOCTU. 3a/laHUE TIOCJIEI0BATEIIBHOCTH
PEKyppEeHTHOH (popMmyioit u GopMyIoi N-To YiieHa.

Apudmernueckas U reoMmerpuyeckas mnporpeccur. @opMyibl N-ro YieHa
apu(pMETUIECKON U TeOMETPUUECKON MPOTrpeCCUil, CyMMbI IEPBBIX N YJICHOB.

N3o0paxkeHne uiaeHOB aprU(METHUYECKOH M TeOMETPHUYECKOM IPOTpPecCHid
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIN U 3KCIOHEHUHUAIBHBIN POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA TIPOI'PAMMBI
YUYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS MpOrpamMMmbl y4yeOHOro Kypca
«Anredpa» XapaKkTEepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY M HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00OCYXAEHUIO 3THUECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyaoBO€E BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B pEIIEHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTEeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEMHON MNpodeccruOoHaIbHOM
JESITEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTM4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIEeHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UelIOBEUYECKO
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYypOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIE0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuveckoe BocnuTanue, (GOopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarONoJyYns:

TOTOBHOCTBIO TMPUMEHSATh MaTeMaTH4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKU3HHM  (3I0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA pedIICKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY ¥ TAKOTO K€ MpaBa JPYroro 4eIoBeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTHYeCKUX 3HAHUMU IS PEIICHUS 3a/1ad
B 00J1aCTH COXPAHHOCTH OKPYXKaIOIICH Ccpenpl, IIaHUPOBAHUS ITOCTYIIKOB U
OIICHKM HMX BO3MOXHBIX MOCIEACTBUN MJII OKpPY’XKaloIIeH Cpeabl, OCO3HAHUEM
100aIbHOTO XapaKTepa 3KOJIOTHYECKHUX MPOOJIEM U MyTeH X pelieHus;

8) ajanTanusa K U3MEHSAIIMMCS YCJOBHAM COLUMAJBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 ONBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIHpOBaTh UJIEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U ABJICHUSX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPUHHMATH
CTPECCOBYIO CHTYAaIllMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUS] U JeUCTBUSA, (HOPMYJIHMPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE HeiiCTBUS

ba3oBble 1ornueckue aefcTBu:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TMOHATUH, OTHONIEHWH MEXIY IOHATHIMH, (OPMYIHPOBATH
OTpEJICICHUs]  TMOHSATUW, YCTAHABIMBATH CYIIECTBCHHBIA  MPHU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymHpoBaTh W  MPeoOpPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTpPHUIATEIbHBIC, €AMHUYHBIC, YaCcTHbIE W oOIIue,
YCJIOBHBIE;



BBISIBISITH ~ MATEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBopeursi B (akTax, AaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb  KpUTEPUM Ui BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
MIPOTUBOPEUHH;

JienaTh BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIPsIMbIE U OT
IPOTUBHOIO), MPOBOJUTH CAMOCTOSITEJIBHO HECIOXHbBIE JOKa3aTesIbCTBA
MaTeMaTUYECKUX (PaKToOB, BBICTpaMBaTh AapryMEHTALMIO, IPUBOAUTH
IPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Croco0 pemeHus ydyeOHOW 3aaaud (CpaBHUBATH HECKOJIBKO
BApUMAHTOB peELIEHUs, BBHIOMpaTh Hauboiee MNOAXOAAIIMN € Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIBCKUN HHCTPYMEHT MO3HAHUSA,
(dbopMynIupoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTUBOpPEUYUE, MpoOIemMy,
CaMOCTOATENIbHO YCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULNIO, MHEHHUE;

IPOBOAUTH 10 CaMOCTOSITEIbHO COCTABJIEHHOMY IIJIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME  TIO  YCTAHOBJICHUIO
OCOOCHHOCTEH MAaTEMaTUYECKOTO OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXTy coOOit;

CaMOCTOATENHLHO (POPMYJIUPOBATH 00OOIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEAEHHOTO HAOMIOIEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIECHHIA;

MPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTATbH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSX.

Pabora c nunpopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W M30BITOYHOCTh WH(OpPMAIMH, JTAHHBIX,
HEOOXOUMBIX JIJISl peIIeHUs 3a1a4u;

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

BBIOMpATh (opMy TMpeACTaBiICHUS HWH(DOpPMAIMM U WILTIOCTPUPOBATH
peliaemMble 3aJayd CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WH(OOPMAIMU TIO0 KPUTEPHUSM, MPEITI0KECHHBIM
yUHUTENIeM WM CHOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHMKaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIe 1elCTBHA:



BOCIpUHUMATh M (OPMYyIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LEJIAMH OOIIEHHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, J1aBaTh MOSCHEHUS IO
XOJy pelleHus 3a7jaui, KOMMEHTHPOBATh ITOJyYEHHbIN pe3ysbTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAIlCJIEHHBIC Ha TMIOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXICHHUAMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHapy»UBaTh PA3JIMYME U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM popme GpopMyIUpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
OPEJICTaBISATh  pEe3yJNbTaThl  pEelIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HWCIOJb30BaTh  IpPEUMyINecCTBA  KOMaHIHOM WU
UHAMBHUIYaJIbHON paboThl MpU pPEIIEHUU YUYEOHBIX MAaTeMaTHYECKHX
3ajady;

IPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisiTh BUIbI padoT, JA0roBapuBaThCA,
00Cy>KIaTh IPOLECC U pe3ysbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOACH;

y4acTBOBaTh B TIpyNIoBbIX (opmax paboTsl (00cyxkaeHus, oOMeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIpyTU€), BBINOJHATH CBOKO YacTh
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMH WIEHAMHU KOMaHIbl,
OLICHMBaTh KauyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOIYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJIAThH IUJIaH, AJITOPUTM PELICHUS 3aAaud (MU €ro
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ Y4ETOM HMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOKHOCTEUM, apryMEHTHpPOBATb U KOPPEKTUPOBATH
BAapUAHTHI pEeUIEHUN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIIQJICTh CIIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJbTaTa pelIeHUsI MAaTEMATHYECKOMN 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IpPU PEUICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa ACATEIBHOCTU ITOCTABICHHOW LEIIH
U YCJIOBHSIM, OOBSICHSTh MPUYUHBI JOCTIKEHUS WM HEJOCTIKECHUS T1EJIH,
HaXOJUTh OIMUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 Kjacce oOOyYarONIMICS TOJYYHUT CIETYIOIINE
MpPEIMETHBIC PE3YJIbTATHI:

Yuciia 1 BbIYMCICHUS

BeimonusaTe, codeTras yCTHbIE M MUCBMEHHBIE TPUEMBI, aprUPMETHUECKHE
JEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUs YUCIIOBBIX BBIPAKEHUN, MPUMEHSATH pPa3HOOOpa3HbIE
CIOCOOBI U MPUEMBI BBIYUCICHUS 3HAYEHHUI JTPOOHBIX BBIPAKEHUM, COIEpPKAIIUX
OOBIKHOBEHHBIE U JIECTHYHBIE TPOOH.

[lepexonuTh OT OxHOM (HOPMBI 3aITUCH YHUCEN K APYroi (mpeoOpa3oBBIBATH
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JCCATUUHYIO JIPOOB).

CpaBHUBAaTh U YIIOPSIOYMBATH PALIMOHAIIBHBIE YHCTIA.

OKpyIJISITh YuCHa.

BBITTONHATS TPUKUIKY U OLEHKY pe3yjIbTaTa BBIYMCICHUN, OLEHKY 3HAUECHUI
YUCJIOBBIX BBIPAKCHUI. BBINOIHATE ACHCTBUSA CO CTENEHAMM C HAaTypaJbHBIMU
NIOKAa3aTeJISIMH.

[IpuMeHsATh  TpPU3HAKU  JEJIMMOCTH, pa3JIOKEHHUE HAa  MHOXKUTEIH
HaTypaJbHBIX YUCEIL.

PemaTe npakTUKO-OPHEHTHPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, IPONOPLUUOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMH, HWHTEPIPETUPOBATH
pe3ynbTaThl peIEHUs 3a4a4 ¢ YYETOM OTPaHWYEHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEeMbIX OOBEKTOB.

AuredpanvyecKue BbIPaKEHUA

Hcnonp3oBaTh aiaredpanyecKkyr0 TEPMHUHOJIOTMIO U CUMBOJIUKY, IPUMEHATH
e€ B Ipoliecce OCBOEHUS yUeOHOIro MaTepuaia.

Haxonuth 3HaueHUs: OYyKBEHHBIX BBIPAXKEHMM NPH 3aJaHHBIX 3HAYEHUSX
NIEPEMEHHBIX.

BoimonHsATh  mpeoOpa3oBaHUsi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MIPUBEJCHUEM TTOJIOOHBIX CJIAraéMbIX, PACKPBITHEM CKOOOK.

BBINTONIHATE YMHOKEHHE OJHOWIEHAa HA MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJIpaTa CyMMbI U KBaJIpaTa pa3HOCTH.

OcCyllecTBIIATh PA3JI0KEHUE MHOTOWICHOB HAa MHOMHUTEIM C MOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEro MHOXHUTENs, TPYNIUPOBKU CIaraeMsiXx,
IpUMEHEHHUs (HOPMYJT COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTs npeoOpa3oBaHKsi MHOTOUYJICHOB ISl PELICHUS Pa3IMYHbIX 3ajad
U3 MAaTeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypajJbHBIMU IOKA3aTEJSIMU IS
peoOpa30BaHUs BHIPAKCHUH.



YpaBHeHMS U HEpaBeHCTBA

Pemwlats yiMHEMHBIE YypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIBHOMY eMy. [IpoBepsaTs, sABisieTCs
JIM YUCJI0 KOPHEM YPaBHEHUS.

[IpumensTh rpaduyecKkre METOIbI IPU PEIICHUN JTUHEHHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHCEN, SBIAIOLNIMXCS PEIICHHEM JMHEHHOTO
YPaBHEHHUS C ABYMS [IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpadUK JUHEHHOTO YpaBHEHUS C
JIBYMsI TIEPEMEHHBIMH, TOJIb3YsICh TpadUKOM, NPUBOJUTH MPUMEPHI PEIICHUS
YPaBHEHHUS.

PemaTe cucteMbl 1ByX JIMHEHMHBIX YPABHEHUH C IBYMs MEPEMEHHBIMU, B TOM
qucie rpaduuecK.

CocTaBnsATh M pelIaTh JIMHEWHOE YpaBHEHUWE WM CHUCTEMY JIMHEWHBIX
YPaBHEHMM II0 YCIOBHUIO 33Ja4d, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 IOJyYEHHBIN pe3yJIbTar.

DOyHKIUU

N300paxaTh Ha KOOPAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, HUHTEPBAJIbI, 3aIMCBHIBATH YACIOBBIE IPOMEKYTKH Ha
anreOpanyecKoM si3bIKe.

OTMeuaTh B KOOPJAMHATHOW IIOCKOCTH TOYKH IO 33JaHHBIM KOOpPIAWHATAM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnucelBaTh C TMOMOUIbIO (PYHKIMM HW3BECTHbIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSAHHUE, LIEHA, KOJIMYECTBO, CTOMMOCTb,
MIPOU3BOAUTENILHOCTD, BpeMsl, 00BEM pabOTHI.

Haxonuth 3HaueHne (PyHKIMHU MO 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crocod MpeACTaBICHHUS W aHaln3a WHOOpMaIuH,
U3BJIEKATh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOydenuss B 8 kJjiacce oOydYaromuiicsi TMOJYYUT CIICAYIOIIHE
MIPEAMETHBIE PE3YIIbTATHI:

Yucaa v BBIYMCICHUSA

Hcnonb30BaTh HadaJlbHbIE NPEACTABICHHUS O MHOXKECTBE JIEMCTBUTEIBHBIX
YuCcel JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIYMCICHUH, U300paxaTh IeHCTBUTEIIbHbBIE
4ycila TOYKaMU Ha KOOPAUHATHOU IIPSMOMN.

[TpumensTh TOHATHE apU(METHUYECKOrO KBaJPAaTHOTO KOPHs, HaXOAWUTb
KBaJIpaTHbIE KOPHHU, HCIOJB3Ys MPU HEOOXOIMMOCTH KaJbKYJSTOpP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEP)KALIUX KBAJpPAaTHBIE KOPHHU, HCIOIB3YS
CBOWCTBA KOPHEH.



Hcnonp30BaTh 3amucu OOJIBIIUX M MAJIBIX YUCET C MOMOIIBIO JECATHIHBIX
npoOeit u creneneit yucna 10.

AJiredpanyeckue BbIpaKeHHUs

[IpuMeHsATh TOHSATHE CTENEHU C MEeJbIM TOKa3aTelieM, BbBIOJHSITh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBITIONHATE TOXIECTBEHHBIE MPEOoOpa30BaHUs PANMOHATLHBIX BBIPAKEHUI
Ha OCHOBE MPaBUJI ACHCTBUHN HAJ MHOTOYJICHAMH U aNreOpandeCKuMH APOOSIMHU.

PackianpiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIIH.

[IpumeHsTh npeodpa3oBaHus BEIPAKEHUM JIs peUICHUST PA3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

Pemate nuHEWHBIC, KBaJpaTHBIC YpaBHEHUS W palMOHAIBHBIC ypaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI IBYX YPaBHEHUH C IBYMsI IEPEMEHHBIMU.

[IpoBouTh MpocCTeilIve UCCIEAOBAHUS YPABHEHUN U CUCTEM ypaBHEHUH, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUUeCKuX MpPEeICTaBlIeHNH (yCTaHABINBATh, UMEET
JU ypaBHEHWE WM CHCTEMa YpaBHEHUW pEIICHUS, €CIM HMEET, TO CKOJBbKO, U
npouee).

[lepexoauTh OT cloBecHON (OPMYIMPOBKH 3amaduul K €€ anredpandeckoit
MOJIEId C TIOMOIIBIO COCTaBJICHUS YPAaBHEHUS WM CHUCTEMbl YpaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a[a4H MTOTYUSCHHBIN pe3yIbTarT.

[IpuMeHSATh CBOWCTBA YHCIOBBIX HEPABEHCTB I CPaBHEHUS, OIICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM M HMX CHUCTEMBbI, /1aBaTh
rpauyuecKyr0 WUIIOCTPAIIMI0 MHOXKECTBA PEIIEHWH HEPaBEHCTBA, CHCTEMBI
HEPaBEHCTB.

DyHKIUU

[TornMaTh W WCIONB30BaTh (DYHKIIMOHAIBHBIC TOHITHS M S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYCHMsI), OMPEACNATh 3HAUYCHHE (YHKIUHU TIO0 3HAYCHUIO
apryMeHTa, ONpeAesiATh CBOMCTBAa (PYHKIMU 10 €€ rpaduKy.

Crtpoutsb rpaduku deMeHTapHBIX QYHKIIUNA BUJIA:

y =kix, y =x2, y = x3,y = [x|, y = VX, OIHCBIBaTh CBOWCTBa YHCIOBON
byHKIUU 110 €€ TpaduKy.

K koHmy oOyueHuss B 9 kiacce 0OydaromIMHCA MOJYYUT CIETYIOIIHNE
MPEIMETHBIC PE3yJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHHBaTh M YIIOPSIOYMBATH PAIIMOHAIBHBIC M HPPAIlMOHAIBHBIC YHCIIA.

BeITTONTHATE  apupMETHYSCKUE JEUCTBUS C pallMOHAIBHBIMU YHCIIAMHU,
coueras YCTHbIE W TIMCbMEHHBIE TPUEMBI, BBINOJHATH BBIYUCICHUS C
UPpAMOHATHHBIMH YHCIIAMHU.



Haxomute 3HaueHHss CTENEHEW C LENbIMU I[OKa3aTelssMU U KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyIJisITh JIEUCTBUTEIBHBIC YHWCIA, BBINOJIHATh MNPUKUAKY pe3yjbTara
BBIYUCJIEHUW, OLIEHKY YHCIIOBBIX BBIPAKCHUM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE W KBaJApaTHBIE yPaBHEHUWs, YPAaBHEHHS, CBOJSIIUECS K
HUM, TIPOCTEHIITE APOOHO-PAIIMOHAIBHBIC YPABHECHHSI.

Pemate cuctemsl IBYX JIMHEMHBIX YPAaBHEHUN C JABYMsI NEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE SABJISIETCS JTUHECUHBIM.

PemaTte TeKCTOBBIE 3aauyd aiareOpamdyeckuM CrocoOOM C  TMOMOIIBIO
COCTAaBJICHUS YPABHEHHUS UM CUCTEMBI JIBYX YPABHEHUM C ABYMSI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBlIeHUni (yCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMa YPABHEHUU DPEUICHHUs, €CIIM UMEET, TO CKOJbKO, U
npouee).

Pemiath nuHeElHBbIE HEPABEHCTBA, KBAJpPATHBIC HEPABEHCTBA, HU300paKaTh
pPEIICHUE HEPABECHCTB HA YUCIOBOW MPSIMOMW, 3aMMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pELICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIIOBOM MPSAMOM, 3alMChIBATH PEIIEHUE C TOMOIIBIO0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUH PA3JIWYHBIX 3a4a4.

DOyHKUIMHA

Pacno3naBath (PyHKUIMM U3yYeHHBIX BHJOB. [loKa3piBaThb CXEMaTHYECKU

pacIoyio’KeHUE Ha KOOPAMHATHON TUIOCKOCTH rpadukoB GyHKimit Buga: y = KX, y
=kx+by=kix,y=ax2 +bx+c,y=x3,y= VX, y = |X|, B 3aBHCHMOCTH OT
3HauYeHUN KOA()PUITUEHTOB, OMMCHIBATH CBONCTBA (DYHKIIHIA.

Crpouth U HM300paXaTh CXEeMaTUYECKU TpapUKA KBAIPATUUHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIHH 1O UX TpaduKaM.

Pacno3naBaTh KBagpaTHuHy0 (QYHKIHUIO 10 (HopMyIie, MPUBOIUTE TPUMEPHI
KBaIPaTUYHBIX (DYHKLMIA U3 peabHOMN )KU3HU, PU3UKHU, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(METHUYECKYI0 U TEOMETPUYECKYIO TMPOrpeccud Npu
pa3HBIX CTIOCO0aX 3a/1aHMUsI.

BbINONMHATE  BBIUMCIACHHS C HUCHOJB30BaHUEM (OpPMYyNT n-ro 4jieHa
apu(PpMETUIECKON U TeOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJIECHOB.

N300paxkath uYieHbl MOCIEN0BATENBHOCTH TOYKAMU HA KOOPJIMHATHOM
IJIOCKOCTH.



Pematpe 3agaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEI0BATEIBHOCTSIMHU, B TOM
YHUCJIE 33/1a4M U3 PEATbHOM >KM3HU (C MCIIOJIb30BAaHUEM KAJIBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KosmuecTBo yacoB
HaumeHoBaHue pa3jiejioB U TeM
Ne n/m Kontpoabnsie | IlpakTuueckue
NMPOrpamMMbl Bcero
padoThbI padoThbI
1 Yucna u BeluKcieHNs. PalimoHanbHbIE o5 1
qrcia
2 Koopaunats! u rpaduku. OyHKmn 24 1
3 Anrebpanyeckue BEIpaKESHUs 27 1
4 VYpaBHEHUSI U HEPABEHCTBA 20 1
5 [ToBTOpEeHME M 00600IIEHUE 6 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0




8 KUIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaunuyecTBO 4acoB

Ne o/ Konrpoubusie | Ilpakruyeckue
NPOrpamMMbl Bcero
padoThI padoThI
1 Yucna u Beruucinenus. Ksagparaeie KOpHH 15
5 Uucna u Berurciaenus. CTemneHp ¢ 1eiIbM 7
[OKa3areieM
3 AnrebpanyecKe BEIPaKCHUS. 5 1
KBagpartsslii TpéXuneH
4 AnrebpanyecKe BEIpaKCHUS. 15 1
Anrebpanueckas 1poob
5 YpaBHeHus U HepaBeHCTBA. KBagpaTHbIe 15 1
ypaBHEHHS
6 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 13
ypaBHEHUU
7 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 12 1
8 Oynakuuu. OCHOBHBIE TTOHITHS 5
9 @yHkyy. YnciaoBble QyHKIUH 9
10 [ToBTOpeHue u 0600IICHNE 6
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0




9 KUIIACC

HaumenoBanue pa3aesioB U TEM

KoaunuyecTBO 4acoB

Ne i/mt Kontpoabnsie | IlpakTuueckue
NPOrpamMMbl Bcero
padoThbI padoThbI
Hucna v BeruuciaeHus. JleicTBUTENbHBIE 9
qucia
YpaBHEHHUsI U HEPABEHCTBA. Y PABHEHHUS C 14 1
OJIHOM IIEPEMEHHOU
VYpaBuenus u HepaBeHCTBa. CHUCTEMBI 14 1
YpaBHEHUI
VYpaBHeHus u HepaBeHCTBA. HepaBeHCTBA 16 1
OyHKIUU 16
Yucnossle N0CIIEI0BATENIbHOCTH 15 1
HOBTOPGHI/IG, 0000111eHHEe, CHCTEMATH3aIIUS 18 1
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC

Ne Tema ypoka Mara no Mara no Koa - o

n/n 4acoB

IIAHY pakry

1 [TonsTHE panOHaNBHOIO YKCIA 1
2 Apudmernueckre ISHCTBHS ¢ PalMOHATBHBIMUA YHCIAMU 1
3 Apudmerndeckue 1eHCTBHS ¢ pallMOHATBHBIMHA YHCIAMU 1
4 Apudmerndeckue 1eHCTBHS ¢ palliOHATBHBIMHA YHCITAMU 1
3) Apudmerndeckue 1eHCTBHS ¢ palliOHAITBHBIMHA YHCIAMU 1
6 Apudmerndeckue 1eHCTBHS ¢ palliOHAITBHBIMHA YHCIAMU 1
7 CpaBHeHue, ynops04YMBaHUE pPallMOHAIbHBIX YHCEI 1
8 CpaBHeHue, ynopsI0YuBaHUE PALMOHAIBHBIX YUCEIl 1
9 CpaBHeHue, ynopsI0uuBaHUE PALMOHATIBHBIX YHCEIl 1
10 CreneHsp ¢ HaTypaJbHBIM MIOKA3aTENEM 1
11 CreneHsp ¢ HaTypaJbHBIM IIOKA3aTEIEM 1
12 CreneHsp ¢ HaTypaJbHBIM MIOKA3aTEIEM 1
13 CreneHsp ¢ HaTypaJbHBIM [TOKA3aTEIEM 1
14 CreneHsp ¢ HaTypaJbHBIM IIOKA3aTEIEM 1
15 Perienue 0CHOBHBIX 3a/1a4 Ha IpOOH, IPOLIEHTHI U3 PEANbHOM MPAKTUKH 1
16 Perienne 0CHOBHBIX 3a/1a4 Ha IpOOH, IPOLIEHTHI U3 PEANbHOM MPAKTUKH 1
17 Perienue OCHOBHBIX 3a/1a4 Ha IpOOH, MIPOIIEHTHI U3 PEATbHOI MPaKTHKH 1
18 Perienue OCHOBHBIX 3a/1a4 Ha IpOOH, IPOIIEHTHI U3 PEATbHOM MPAKTUKH 1
19 [Ipu3Haku JeTMMOCTH, Pa3JI0KEHHsI HA MHOKUTENIH HAaTypalbHBIX YUCEI 1
20 [Ipu3Haky JeIMMOCTH, PA3JI0KEHHSI HA MHOKUTENIH HAaTypalbHbBIX YUCEI 1
21 Peanbnbie 3aBucumMoctH. [Ipsimast u oOpaTHasi MPONOPIIMOHATBHOCTH 1




22 Peanbnble 3aBucumoct. Ipsimas u oOpatHast mpoONOpIHOHATIBHOCTH 1
23 Peanbnble 3aBucumoct. Ipsimas u oOpatHast mpoONOpIHOHATIBHOCTH 1
24 Peanbuble 3aBucumoct. Ipsimas u oOpatHast ponopIHOHATIBHOCTH 1
25 KonTponbHas pabota mo Teme "PanmonanbHbie yrcna' 1
26 bykBeHHbIE BbIpa)KEHUS 1
27 DopmyIsl 1
28 DopmyJsl 1
29 Koopaunara Touku Ha npsiMoit 1
30 YucaoBbie TPOMEKYTKH 1
31 YucaoBbie TPOMEKYTKH 1
32 PaccrosiHne Mexay 1ByMsi TOYKaMH KOOPAVMHATHOW MPSMOM 1
33 PaccrosiHre Mexy AByMsI TOYKaMH KOOPAMHATHOM MPSIMON 1
34 [IpsiMoyroibpHAs cCUCTEMa KOOPIUHAT Ha IIIOCKOCTH 1
35 [IpsiMoyroibpHAs cCUCTEMa KOOPIUHAT Ha MIIOCKOCTH 1
36 ITpumeps! rpaukoB, 3a1aHHBIX HopMyTamMH 1
37 ITpumeps! rpaukoB, 3a1aHHBIX HopMyTamMH 1
38 ITpumeps! rpadukoB, 3a1aHHBIX HopMyTaMH 1
39 ITpumeps! rpaukoB, 3a1aHHBIX HopMyTamMH 1
40 [lepemennsle. JlonycTUMbIE 3HAUEHHSI TEPEMEHHBIX 1
41 ITpeoOpa3oBanue OyKBEHHBIX BBIpaKEHUH, PACKPBITHE CKOOOK U MPUBEICHUE L
MOJIOOHBIX CIaraeMbIX
42 Urenue rpauKkoB peaibHbIX 3aBUCUMOCTEH 1
43 Urenue rpauKkoB peaibHbIX 3aBUCUMOCTEH 1
44 [Tonarue QpyHkuMU 1
45 I'paduk Gynkmmm 1
46 CaoiicTBa hyHKIMH 1




47 CroiicTBa GyHKIHHA 1
48 Jluneiinas QyHKIUsA 1
49 Jluneiinas QyHKIUsA 1
50 [Toctpoenue rpaduka TMHEHHON QyHKIIH 1
o1 [Toctpoenue rpaduka TMHEHHON QyHKIIH 1
59 Konrtponsnas padora no reme "Koopaunats! u rpaduku.
Oyukuun'/Beepoccuiickas nmpoepouHasi pabota !
53 [IpeobpazoBanre OYKBEHHBIX BBIPAKCHUM, PACKPHITHE CKOOOK H ITPUBEICHUE 1
MOJIOOHBIX ClIaracMbIX
54 [TpeoOpa3oBanne OyKBEHHBIX BHIPAKEHUH, PACKPBITHE CKOOOK U TIPUBEICHUE 1
MOJIOOHBIX ClIaraeMbIX
55 [TpeoOpa3oBanne OyKBEHHBIX BHIPAKEHUH, PACKPBITHE CKOOOK U TIPUBEICHUE 1
MOJIOOHBIX ClIaraeMbIX
56 CBoiicTBa CTEIICHU C HATYPAJIbHBIM ITOKA3aTEIIEM 1
57 CBoiicTBa CTETIEHU C HATYpaJbHBIM MMOKa3aTeIeM 1
58 CBoiicTBa CTETIEHU C HATYpaJbHBIM MOKa3aTeIeM 1
59 MHorouneHsl 1
60 MHoOTro4IeHBI 1
61 CrnoxxeHue, BBIYUTaHHUE, YMHO)KEHHE MHOTOUYJICHOB 1
62 CrnoxxeHue, BBIYUTaHWE, YMHO)KEHHE MHOTOUYJICHOB 1
63 CrnoxeHune, BRIYATAHUE, YMHOKEHHE MHOTOWICHOB 1
64 CrnosxeHue, BEIYUTaHUE, YMHOKCHHE MHOTOUJICHOB 1
65 ®opMyITbl COKPAIEHHOTO YMHOKESHUS 1
66 @DopMyITbl COKPAIEHHOTO YMHOKESHUS 1
67 DopMyITBI COKPAMEHHOTO YMHOKEHUS 1
68 @opMyITbl COKPAIEHHOTO YMHOKESHUS 1




69

DopMyJIIbl COKPAIEHHOTO YMHOKEHUS

1
70 PaznoxeHne MHOrO4JIEHOB Ha MHOKUTENN 1
71 PaznoxeHne MHOrO4IEHOB Ha MHOKUTENN 1
72 Paznoxenne MHOTOUYJICHOB HA MHOKUTEN 1
73 PaznoxeHre MHOTOUYJICHOB HA MHOKUTEITN 1
74 KonrtponsHas padora no reme "Anredpanyeckue BoipakeHus" 1
75 VYpaBHeHMe, IpaBuiIa NpeoOpa3oBaHUs YpaBHEHUS, PABHOCHIBHOCTh YPaBHEHUI 1
76 JInHeliHOe ypaBHEHME C OHOM IEPEMEHHOM, PEIICHUE JIMHENHBIX YPaBHEHUN 1
77 JInHelHOe ypaBHEHME C OJHOM IEPEMEHHOM, PEIICHUE JTUHEHHBIX YPABHEHUN 1
78 JInHelHOe ypaBHEHME C OJHOM IEPEMEHHOM, PEIICHUE JTUHEHHBIX YPABHEHUN 1
79 Pemrenue 3a1a4 ¢ TOMOIIBIO YpaBHEHUH 1
80 Pemrenue 3a1a4 ¢ TOMOIIBIO YPaBHEHUH 1
81 Pemrenue 3a1a4 ¢ TOMOIIBIO YPaBHEHUH 1
82 Pemrenue 3a1a4 ¢ TOMOIIBIO YpaBHEHUH 1
83 JluneliHoe ypaBHEHUE C IBYMs IEPEMEHHBIMU U €ro rpaduk 1
84 JluneliHoe ypaBHEHUE C IBYMs IEPEMEHHBIMU U €ro rpaduk 1
85 Cuctema AByX JUHEHHBIX YpaBHEHHH ¢ ABYMS IIepEMEHHBIMU 1
86 Cuctema AByX JMHEHHBIX YpaBHEHHI ¢ ABYMS MepeMEHHBIMU 1
87 Cuctema AByX JUHEHHBIX YpaBHEHHH ¢ ABYMS IepeMEHHBIMU 1
88 Cuctema AByX JUHEHHBIX YpaBHEHHH ¢ ABYMS epeMEHHBIMU 1
89 Pemenue cucrem ypaBHEHUN 1
90 Pemenue cucrem ypaBHEHUI 1
91 Pemenue cucrem ypaBHEHUN 1
92 Pemenue cucrem ypaBHEHUN 1
93 Pemenue cucrem ypaBHEHUN 1
94 KonTponbhas padora no teme "JIunelinple ypaBHeHUS" 1




[ToBTOpEHNE OCHOBHBIX MOHATHIH U METO0B, 0000IIeHe 3HaHuI/Bcepoccuiickas

95 1
npoBepouHas paboTa
96 I'paduk pynkmmm y =[x| 1
97 I'paduk pynkmm y =[x| 1
98 [ToBTOpEHME OCHOBHBIX MOHATHIA U METOOB Kypca 7 Kiacca, 00001eHne 3SHaHU i 1
99 [ToBTOpEHME OCHOBHBIX MOHATHI U METOJIOB Kypca 7 Kjacca, 00001meHne 3HaHUu| 1
100 HroroBas koHTposbHas paboTa 1
101 [ToBTOpEHNE OCHOBHBIX MOHATHN M METOJIOB Kypca 7 Ki1acca, 00001eHne 3HaHUH 1
102 [ToBTOpEHNE OCHOBHBIX MOHATHN M METOJIOB Kypca 7 Kiacca, 00001eHne 3HaHUH 1

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

Hroro : 102




8 KUIACC

Ne ni/mm Tema ypoka Jara no [Hara no Ko - o
IUIaHY bakry "acos
1 KBanparHsiii KopeHb U3 yrcia 1
2 [Tonstue 06 UppaoOHAIEHOM YHCIIE 1
3 JecsTruunbie MPUOTMKCHUS UPPALMOHATBHBIX YHCETT 1
4 Jecsatuunble MpUOTUKEHUS UPPALMOHATBHBIX YHCET 1
5 JleiicTBUTENbHBIE YUCIIA 1
6 CpaBHeHUE 1eHCTBUTEIBHBIX YUCEI 1
7 CpaBHeHUE 1eHCTBUTEIBHBIX YUCEI 1
8 Apudmerndeckuii KBaJpaTHBIH KOPECHb 1
9 YpaBHeHue BUa X* = a 1
10 CaoiicTBa apu(pMeTUYECKUX KBAAPATHBIX KOpHEH 1
11 CaoiicTBa apu(MeTHUECKUX KBaIPaTHBIX KOPHEN 1
12 [TpeoOpazoBaHre YHCTOBBIX BBIPAKEHUH, COAEPKAIIUX KBaPATHBIE KOPHU 1
13 [TpeoOpazoBaHre YHCTOBBIX BBIPAKEHUH, COAEPKAIIUX KBaIPATHbIE KOPHU 1
14 [TpeoOpazoBaHre YHCTOBBIX BBIPAKEHUH, COAEPKAIIUX KBaPATHBIE KOPHU 1
15 [Ipeo6pa3oBaHue YMCIOBBIX BBIPAXKEHUM, COJIEPKALINX KBalpaTHbIE KOPHU 1
16 CrerneHs ¢ 11eJbIM IT0Ka3aTeaemM 1
CranmapTHas 3anuch yncia. Pazmepsl 00bEKTOB OKpyKaroiero Mupa (ot
17 AJIEMEHTAPHBIX YACTHII 10 KOCMUYECKUX OOBEKTOB), JNIUTEIHHOCTh 1
IPOIIECCOB B OKPY>KAIOILIIEM MUPE
18 CBolicTBa CTETICHH C IIEJIBIM MOKa3aTelleM 1
19 CBolicTBa CTETICHH C IIENIBIM MOKa3aTeleM 1
20 CBolicTBa CTENEHU C IEJIBIM ITOKA3aTEIEM 1




21 CBoIICTBa CTETICHU C IEJIBIM MTOKa3aTeIeM 1
22 CBOIICTBa CTETICHU C TEJIBIM MTOKa3aTeIeM 1
23 KBaapatHplii TpéxuieH 1
24 KBanpaThsiii TpéxuneH 1
25 PaznoxxeHne KBaipaTHOTO TPEXWICHA HA MHOXKHTEITN 1
26 Pasnoxxenne kBagpaTHOTO TPEXUWIEHA HA MHOXKHUTEIH 1
97 KonTtponsnas padora no temam "Ksanparusie kopau. CTeneHu. 1
KBanpathsiii Tpexunen"
28 Anrebpanyeckas Apoob 1
29 JlommycTrMble 3HAYCHHSI IEPEMEHHBIX, BXOISAIINX B alreOpandecKue 1
BBIPAKCHUS
30 JlormycTrMble 3HaYCHHSI IEPEMEHHBIX, BXOJSIINX B alreOpandecKue 1
BBIPOKCHUS
31 OcHOBHOE CBOMCTBO ayiredpandeckon Jpoou 1
32 Coxkparienue apodeit 1
33 Coxkparienue apodeit 1
34 Coxkparienue apodeit 1
35 CrnoxeHue, BRBIUMTAHUE, YMHOKEHHE U JISJICHUE allreOpandecKkux apooei 1
36 CrnosxeHue, BEIMUTAHUE, YMHOXKCHHE U JICJICHUE alreOpandecKux Ipooeit 1
37 CrnoxeHue, BEIUMTAHUE, YMHOKEHHE U JISJICHUE allreOpandecKux apooei 1
38 CrnosxeHue, BEIMUTaHUE, YMHOKCHHE U JICTICHUE alreOpandecKux Ipooeit 1
39 [TpeoOpazoBaHre BRIpAKCHHH, COIEPIKANTUX alreOpandeckue Apoou 1
40 [IpeoOpazoBanme BeIpaXEHUH, COIepKAIIMX alreOpandeckue Apoou 1
41 [IpeoOpazoBanme BeIpaKEHUH, COIEpKAIIMUX alreOpandeckue Apoou 1
42 KonTtponbHas padora no teme "Anredpanyeckas 1poon" 1
43 KBanpaTtHOoe ypaBHEHUE 1




44 HemnonHoe kBagpaTHOE ypaBHECHUE 1
45 HemnonHoe kBagpaTHOE ypaBHECHUE 1
46 ®dopmyiia KOpHEN KBaJpaTHOIO YpaBHEHUS 1
47 dopMysa KOpHEW KBaIpaTHOIO YPaBHEHHUS 1
48 ®dopMyia KOpHEH KBaIpaTHOTO YPaBHEHUS 1
49 Teopema Buera 1
50 Teopema Buera 1
51 Pemienue ypaBHeHUH, CBOAAIIUXCA K KBaPaTHBIM 1
52 Pemienue ypaBHeHUH, CBOAAIIUXCA K KBaAPAaTHBIM 1
53 [pocreiimme qpoOHO-palMOHATIBHBIE YPaBHEHUS 1
54 [Ipocreiinmme qpoOHO-pAIMOHATBHEIC YPABHCHHS 1
55 Pemenne TeKCTOBBIX 3a7a4 C OMOIILIO KBAAPATHBIX YPaBHEHUIH 1
y
56 Pemenne TeKCTOBBIX 3a7a4 ¢ HOMOIILIO KBAJAPATHBIX YpaBHEHHI 1
y
57 KourponbHas padbora mo teMe "KBagparasie ypaBHeHus " 1
y
58 JluneitHOE ypaBHEHUE C IBYMS IEPEMEHHBIMU, €0 TpaduK, IpUMeEphI L
pelieHust ypaBHEHUH B LEBIX YUCTIAX
59 Jlunelinoe ypaBHEHHE C IByMs ITIEPEMEHHBIMU, €T0 TpaduK, TpUMepbl L
pelieHus: ypaBHEHUH B LEBIX YUCTIAX
60 Jlunelinoe ypaBHEHHE C IBYMs ITIEPEMEHHBIMH, €T0 TpaduK, TPUMeEpPhI L
pelieHust ypaBHEHUH B LEBIX YUCTIAX
61 Pemenne cucreM IBYyX JIMHEHHBIX YPaBHEHUH C IBYMS IIEpEMEHHBIMH 1
Y Y Y
62 Pemenne cucreM IBYX JIMHEHHBIX YPaBHEHUH ¢ IBYMS ITepEMEHHBIMHI 1
Y Y Y
63 Pemenne cucreM OByX TMHEHHBIX YPaBHEHHH C ABYMS IEPEMEHHBIMU 1
Y Y
ITpuMepHsl pemnteHns CUCTeM HEeJIMHEWHBIX YPAaBHEHUH C TBYMS
64 y y 1
nepeMEHHBIMHU
65 ITpuMepEs! pemeHnst CHCTeEM HeJIMHEWHBIX YPaBHEHUH C TBYMS 1
y Y




MNEPEMECHHBIMU

['padmyeckas uHTEpIpETALUs YPABHEHUS C IBYMSI IEPEMEHHBIMH U

06 CUCTEM JIMHEHHBIX YPABHEHUM C ABYMs IEPEMEHHBIMU !
67 I'paduueckas uHTEpIIpETaLsl YpaBHEHHS C ABYMS IEPEMEHHBIMU U 1
CUCTEM JIMHEHHBIX YPAaBHEHUN C JBYMsI IEPEMEHHBIMU
68 Penienne TeKCTOBBIX 3a7ja4 ¢ IIOMOILBIO CUCTEM YPaBHEHUN 1
69 Penienne TeKCTOBBIX 3a7ja4 ¢ IIOMOILBIO CUCTEM YPaBHEHUN 1
70 Pemenue TeKCTOBBIX 334 ¢ IOMOIIBIO CUCTEM YPaBHEHUN 1
71 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA 1
72 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA 1
73 HepaBeHCTBO ¢ 0/THO ITepeMEHHON 1
74 JInHeliHbIE HEPABEHCTBA C OJHOM NIEPEMEHHOM U UX PEIICHHE 1
75 JluHeiiHble HEpaBEHCTBA C OJHOW EPEMEHHOM U UX pelIeHNe 1
76 JInHeliHbIE HEPABEHCTBA C OJTHOM IEPEMEHHOM U UX PEIICHUE 1
77 CucreMbl TUHEIHBIX HEPABEHCTB C OJHON NEPEMEHHOM U UX pelIeHne 1
78 CucreMbl TUHEIHBIX HEPABEHCTB C OJHON NEPEMEHHOM U UX pelIeHne 1
79 CucreMbl TUHEIHBIX HEPABEHCTB C OJAHON EPEMEHHOM U UX pelIeHne 1
80 N306paxkenue perieHns TMHEIHOTO HEPABEHCTBA U UX CUCTEM Ha 1
YUCIIOBOW MPAMOM
81 N306paxkenue perieHns TMHEHHOTO HEPABEHCTBA U UX CUCTEM Ha 1
YUCIIOBOW MPAMOM
82 KonrtponbHas padora o remam "HepaBeHnctBa. CucTeMbl ypaBHEHHA" 1
83 [TonsTHe QyHKIUN 1
84 O6uacTh onpeaeneHuss 1 MHOXKECTBO 3Ha4eHUH (pyHKINN 1
85 Crioco0b1 3a1aHust PyHKIIUI 1
86 ['padux GyHKIIIN 1




87 CgoiicTBa GyHKIIMH, UX OTOOpakeHHEe Ha Tpaduke 1

88 Urenue u moctpoeHue rpadukoB GyHKIHUNA 1

89 [Tpumeps! rpadgukoB QyHKIUH, OTpaKAIOMIUX peaTbHbIE TIPOILIECChHI 1

90 @OyHKINH, ONHUCHIBAIONIUE MPSIMYIO U 0OpaTHYIO IPOMIOPLUOHATBHbIE 1
3aBUCUMOCTH, UX IpaduKu

91 ['unepOoma 1

92 ['unepOoma 1

93 I'padux pynkumm y = x> 1

94 I'padux pynkumm y = x> 1

95 OyHKIMH Yy =X, y =vx3, y = VX, Yy = |X|; rpaduueckoe penieHue ypaBHeHUH 1
U CHCTEM ypaBHEHHM

96 Hrorosas koHTpoIbHAs paboTa/Bcepoccuiickas mpoBepodHas padbora 1

97 [ToBTOpEHNE OCHOBHBIX MOHATUI U METO/IOB KypcOB 7 U 8 KJIacCoB, 1
0006menune 3Hanuii/ Beepoccuiickas mpoBepodHas paboTa

08 [ToBTOpEHNE OCHOBHBIX MOHATUI U METO/IOB KypcOB 7 U 8 KJIaccoB, 1
00o011eHue 3HaHUI

99 [ToBTOpEHNE OCHOBHBIX MOHATUI 1 METOJIOB KypCOB 7 U § KJIacCOB, 1
00o011eHue 3HaHUu i’

100 [ToBTOpEHNE OCHOBHBIX MOHATUN U METOJIOB KypCOB 7 U § KJIacCOB, 1
00o011eHue 3HaHUu i’

101 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJIOB KypcOB 7 U § KJIacCOB, L
00o011eHne 3HaHU|

102 [ToBTOpEHNE OCHOBHBIX MOHATHIA U METOJIOB KYpCOB 7 U 8 KJIacCOB, L

000011IeH1E 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Hroro : 102




9 KUIIACC

Ne Tema ypoka Mara no dara nmo Kox - Bo
n/n 4acoB
IIAHY dakry
1 ParnmonanbHbie yncia, MppalroHaIbHBIE YUCIIA, KOHEYHbIE U OECKOHEYHBIE 1
JeCATUYHbIE Jpodu
5 MHOXeCTBO JCHCTBUTENBHBIX YNCENT; ICHCTBUTEIbHBIC YHCIa KaKk OECKOHEUHbBIE
JeCATUYHBIE Tpoou 1
3 B3anMHO 01HO3HaYHOE COOTBETCTBUE MEXKITY MHOKECTBOM JIEUCTBUTEIBHBIX 1
YHUCEJ U MHOXKECTBOM TOYEK KOOPJAMHATHOMN IPSIMOU
4 CpaBHeHUE 1eHCTBUTENBHBIX YUCEN, apU(PMETUUECKUE IEHCTBUS C 1
JEHUCTBUTEIbHBIMY YU CIIaMU
3) [TpubnmxEHHOE 3HAYCHNE BETMIUHBI, TOYHOCTH MPHOIMKEHHS 1
6 OxpyriieHHe Yrcen 1
7 OxkpyriieHue yucen 1
8 [Ipukuaka u OLleHKa pe3yJIbTaTOB BBIYMCIICHUI 1
9 [Ipukuaka u OLleHKa pe3yJIbTaTOB BBIYMCIICHUI 1
10 JInneliHoe ypaBHeHMe. Pemienne ypaBHeHNH, CBOAAIIMXCS K JIMHEMHBIM 1
11 JInHeliHOe ypaBHeHME. Pemienne ypaBHEHUH, CBOIANIUXCS K JIMHEHHBIM 1
12 KBagparHoe ypaBHeHue. Pemienre ypaBHEHHN, CBOJAIIUXCS K KBaJAPaTHBIM 1
13 KBagparHoe ypaBHeHue. Penienre ypaBHEHHN, CBOIANINXCS K KBaJAPAaTHBIM 1
14 bukBanpaTHbie ypaBHEHNS 1
15 bukBanpaTHbie ypaBHEHNS 1
16 IIpuMepsl pelieHns ypaBHEHUM TPETbE U YETBEPTOU CTEIICHEN pa3IOKEHUEM 1
Ha MHOXUTENH
17 [IpuMmepsl perieHns ypaBHEHU TPETbeW U YETBEPTOU CTEIICHEN pa3IOKEHUEM 1

Ha MHOXXUTCEIN




18 Pemenue npoOHO-paninoHaNbHBIX YpaBHEHUIH 1
19 Pemenue npoOHO-paninoHaNbHBIX YpaBHEHUI 1
20 Pemrenne TeKCTOBBIX 3a71a4 areOpandecKuM METOJIOM 1
21 Pemenne TeKCTOBBIX 337129 aNreOpandecKuM METOJIOM 1
22 Pemenne TeKCTOBBIX 337124 aNreOpandecKuM METOJIOM 1
23 KonTponbHas pabota o Teme "YpaBHEHHUS C OJTHON MepeMeHHON " 1
24 VYpaBHeHHE ¢ IByMsI IEPEMEHHBIMU H €ro rpaduk 1
25 VYpaBHeHHE ¢ IByMsI IEPEMEHHBIMU H €ro rpaduk 1
26 Cucrema IByX JHHEHHBIX YPaBHEHHH C IBYMS IIEPEMEHHBIMU H €€ pelieHne 1
27 Cucrema IByX JHHEHHBIX YpaBHEHHI C IBYMS IIEPEMEHHBIMU U € pelieHue 1
28 Cucrema IByX JHHEHHBIX YPaBHEHHH C IBYMS IIEPEMEHHBIMU H €€ pelieHne 1
29 Cucrema IByX JHHEHHBIX YPaBHEHHH C JIBYMS IIEPEMEHHBIMU H €€ pelieHne 1
30 Pemenne cucreM qByX ypaBHEHHH, OHO U3 KOTOPBIX JIMHEMHOE, a APyroe — 1
BTOPOU CTETIEHU
31 Pemenne cucreM nByX ypaBHEHHH, OTHO U3 KOTOPBIX JIMHEMHOE, a APyroe — 1
BTOPOU CTETIEHU
39 Pemenne cucreM nByX ypaBHEHHH, OHO U3 KOTOPBIX JIMHEMHOE, a APyroe — 1
BTOPOU CTETIEHU
33 Pemenne cucreM nByX ypaBHEHHH, OTHO U3 KOTOPBIX JIMHENHOE, a JPYroe — 1
BTOPOU CTETIEHU
34 I'paduueckas HHTEpIIPETAIIUS CUCTEMBI YPaBHEHUH C ABYMS TIEPEMEHHBIMU 1
35 Pemennie TeKCTOBBIX 3a1a4 anredpandeckum crnocooom 1
36 Pemrenne TekcTOBBIX 3371249 aNTeOpandeckKuM CriocoOoM 1
37 KonTponbhas padota no teme "Cucremsl ypaBHEeHUN" 1
38 YucnoBbie HEPAaBEHCTBA U X CBOKCTBA 1
39 YucnoBbie HEPAaBEHCTBA U X CBOWCTBA 1




40 JIuHeiiHbIe HEPaBEHCTBA C OAHON EPEMEHHOM U UX PELICHHUE 1
41 JIuHeiiHbIe HEPaBEHCTBA C OAHON EPEMEHHOM U UX PEILICHUE 1
42 JIuHeiiHbIe HEPaBEHCTBA C OAHON EPEMEHHOM U UX PELICHHUE 1
43 CucreMbl TMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHON U UX pEIICHUE 1
44 CucreMbl TMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHON U UX pEIICHUE 1
45 CucreMbl TMHENHBIX HEPABEHCTB C OJHOM NIEPEMEHHOM U UX pelIeHne 1
46 KBangpaTHbie HepaBEeHCTBA U UX pEIICHUE 1
47 KBagparHble HEpaBEHCTBA U UX pEILLIEHUE 1
48 KBangpaTHbie HepaBeHCTBA U UX pEIICHUE 1
49 KBanpaTHble HEpaBeHCTBA U UX pEILLIEHUE 1
50 KBanpaTHble HEpaBEHCTBA U UX pEILLIEHUE 1
51 I'paduueckas MHTEpIIpETAINS HEPABEHCTB M CUCTEM HEPABEHCTB C IBYMSI L
MIEPEMEHHBIMH
59 I'paduueckas MHTEpIIpETAINS HEPABEHCTB M CUCTEM HEPABEHCTB C IBYMSI L
MIepEMEHHBIMH
53 Kontponbnas padota o teme "Hepaencrsa" 1
54 KBanpatuunas ¢pyHkuus, e€ rpaduk 1 cBOHCTBa 1
55 KBanpartuunas ¢pyHkuus, e€ rpaduk 1 cBONCTBa 1
56 KBanpatuunas ¢pyHkuus, e€ rpaduk 1 cBONCTBa 1
57 [TapaGosna, KOOpAMHATHI BEPIIMHBI TAPa0OJIbl, OCb CHMMETPUHU MapadoJIbl 1
58 [TapaGoina, KOOpAMHATHI BEPUIMHBI TApa0OJIbl, 0OCb CHMMETPHUH 1apadoIIbl 1
59 [Tapabo:na, KOOpAUHATHI BEPIIUHBI TApaOOIIbl, 0Cb CAMMETPHUH NapabOoIIbl 1
60 [Tapabo:na, KOOpAUHATHI BEPIIUHBI TapabOIIbl, 0Cb CAMMETPHUH NapabOoIIbl 1
61 [Tapabo:na, KOOpAUHATHI BEPIIUHBI TapabOoJIbl, 0Cb CAMMETPHUH NapabOoIIbl 1
62 [Tapabo:na, KOOpAUHATHI BEPIINHBI TApabOIIbl, 0Cb CAMMETPHUH NapabOoIIbl 1
63 I'paduku pynkumii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x| 1




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

65 I'paduku pyukiuii: y =kx, y =kx + b, y=k/x, y=x3, y=VX, y=|X| 1

66 I'paduku pynkmuit: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[X| 1

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

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

69 Konrponsnas padora no teme "®@ynkuun" 1

70 [ToHsTHE YNCIIOBOI MTOCIIENOBATEIBHOCTH 1

7 3amaHne mociIeI0BaTeIbHOCTH PEKYPPEHTHOH hopMyIioii u popmyInoii n-ro 1
YJIeHa

72 Apudmerndeckast 1 reOMeTpUIECKast IPOTrPecCuu 1

73 Apudmerndeckast 1 reoMeTpUIECKas IPOTrPecCuu 1

74 ®opmyIibl N-TO YieHa apu(PMETHIECKON U TeOMETPUUYECKON TPOTPECCHi, CYyMMBI 1
IIEPBBIX N YJICHOB

75 @®opmyIibl N-TO YeHa apu(PMETHIECKON U TeOMETPUUYECKON TPOTPECCHI, CYyMMBI 1
MEPBBIX N YJICHOB

76 ®opMyJIbl N-TO WieHa apUPMETHUECKON 1 T€OMETPUUECKON MTPOrpeccuii, CyMMBI 1
IIEPBBIX N YIECHOB

77 ®opMyJIbl N-To WieHa apuPMETUUECKON U T€OMETPUUECKON IPOrPECCHil, CyMMBbI 1
IIEPBBIX N YIECHOB

78 ®opmyJibl N-To YjeHa apu(PMETHIECKON U TeOMETPUUYECKON POrpeccuil, CyMMBI 1
IIEPBBIX N YJIECHOB

79 N300pakeHne 4wieHOB apu(PMETHIECKON U TeOMETPHUECKON porpeccuit 1
TOYKaMH Ha KOOPJUHATHOM INIOCKOCTH

80 N300pakeHne 4WieHOB apu(PMETHIECKON U TeOMETPUUECKON porpeccuit 1
TOYKaMH Ha KOOPJUHATHOM INIOCKOCTH

81 JInHeWHbIN U SKCIIOHEHIIUATBHBIN POCT 1

82 CnoskHbIe TPOLIEHTHI 1




83

CrnoxHEBIC IIPOLCHTHBI

84 KontponbHas padota nmo Teme "HuciaoBsie mocienoBaTeabHOCTH"

85 HOuBTopeHI/Ie, (16061].[6HI/I€ U CHUCTeMaTu3alus 3HaHui. 3anuch, CpaBHEHHE,
NEeNCTBUS ¢ IEHCTBUTENbHBIMY YUCIIaAMHU, YUCIIOBAsl IpsiMast

86 [ToBTOpenue, 06001IeHNe U cucTeMaTH3alus 3HaHui. [IporeHTsl, OTHOLIEHUS,
MIPOIOPLIUHU

87 [ToBTOpenue, 06061meHne u cucremaTu3anus 3Hanuid. OkpyrieHue,
npuOIIKEeHre, OLleHKa

88 [ToBTOpeHue, 06001IeHNE U cUCTeMaTH3alus 3HaHUW. Penienne TeKCTOBBIX
3a/1a4 apuPMETHIECKUM CIIOCOOOM

89 [ToBTOpeHue, 06001IeHNE U cUcTeMaTH3alus 3HaHUW. Pelienne TeKCTOBBIX
3a/1a4 apuPMETHIECKUM CIIOCOOOM

90 [ToBTOpeHue, 06001IeHNE U cUcTeMaTH3alus 3HaHUW. Pelienne TeKCTOBBIX
3a/1a4 apuhMETHICCKHM CITOCOOOM

01 [ToBTOpeHnue, 06001IeHNe U cucTeMaTu3alus 3HaHui. [IpeobpazoBanue
areOpanvIecKuX BBEIPAKEHUH, TOMYCTUMBIC 3HAYCHUS

92 [ToBTOpenue, o6o0IIeHNe U cucTeMaTu3aius 3Hanuii. [Ipeodbpazopanue
areOpanvIecKuX BBEIPAKEHUH, TOMYCTUMBIC 3HAYCHUS

93 [ToBTOpenue, 06o0IIeHNe U cucTeMaTu3aius 3Hannii. [IpeodbpazoBanue
areOpanvIecKuX BBEIPAKEHUH, TOMTYCTUMBIC 3HAYCHUS

94 [ToBTOpenue, 0600IIeHNe U cucTeMaTu3aius 3Hanuii. [Ipeodbpazopanue
areOpanvIecKuX BBEIPAKEHUH, TOMTYCTUMBIC 3HAYCHUS

95 [ToBTOpenue, 0000IIeHNEe U CUCTEMATH3aIs 3HaHUH. DYHKIINK: TTOCTPOCHHE,
CBOMCTBA N3YUYEHHBIX (PYHKIIHM

96 [ToBTOpenue, 0000IIeHNEe U CUCTEMATU3AIMs 3HaHUH. DYHKIINN: TTOCTPOCHHE,
CBOMCTBA M3YUYEHHBIX (PYHKITUN

97 [ToBTOpeHme, 0000IIeHNEe U CUCTEMATH3AIMs 3HaHUH. DYHKIIMKA: TTOCTPOCHHE,




CBOMCTBA M3yUYEHHBIX (PYHKITUN

[ToBTOpeHnue, 06001IeHNe U cucTeMaTH3anus 3HaHui. OyHKIUU: TOCTPOEHUE,

98 CBOMCTBA M3yUYEHHBIX (PYHKIIUN

99 [ToBTOpenue, 060061IeHNe U crucTeMaTh3aus 3HaHui. ['paduueckoe perieHue
YPaBHEHUI U UX CUCTEM

100 [ToBTOpeHnue, 060061IeHNe U crucTeMaTh3alus 3HaHui. ['paduueckoe perieHue
YPaBHEHUI U UX CUCTEM

101 HroroBast koHTposIbHAs paboTa

102 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HUrtoro: 102




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

Anrebpa : 7-i kiacc : 6a30BbIi ypoBeHb : yueOHuk / 0. H. Makaperues, H. T
Munniok, K. U. Hemkos, C. b, CyBopoga ; non pexn., C. A. TensikoBckoro. - 15-¢

u3]1., iepepad. - Miicksa : [IpocBemenue, 2023. - 255, {1} c. : n.
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