MUWHHUCTEPCTBO NPOCBENIEHUS POCCUICKOUN ®EJEPAIIUA

MunucrepcTrBo o0pazoBanusi Upkyrckoi odJiactu

MyHuuMnajJbHoe Ka3eHHoe yupexaenue ""Komurer nmo oopazoBanuio

AIMMHUCTPALMHA MYHUIUNAJBLHOTO 00pa3oBanud "'3ajapuHcKkuid paiion"

MBOY Teiperckas COLI

PACCMOTPEHO COI'NTACOBAHO YTBEPXJIEHO

PykoBomurens MO 3am. gupekropa no YP JIMpEKTOp IIKOJIBI
H.IT1.XXyxoBa C.B. Kutuna I'.C. Psaben

ITpotokom Nel ot «28» 08 [Tpotokoi Nel ot «29» 08 npuka3 Ne 135 ot «30» 08

2024 1. 2024 1. 2024 1.

ykosa iwieat L UL TR [

HaTaJ'I bAa Hatanbs lMetposHa CBeTJ‘la Ha CeeTnaHa BanepbeBHa

etposra 45" Banepuesna 115 i )

PABOYASA ITPOI'PAMMA

(ID 2382077)

YueOHOro Kypca «Ajaredopa»

U151 o0yvaromuxcs 7-9 kiaccoB

pn. Teipets, 2024 1.



HOACHUTEJIBHASA 3AIINCKA

Anrebpa sABIsSETCS OJHUM U3 ONOPHBIX KypCOB OCHOBHOTO OOIIEro
o0Opa3oBaHHs: OHA 0OecleunBaeT U3y4eHUe APYruX AUCLHUIUINH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAHUTAPHOTO IIMKIIOB, €€ OCBOGHHE HEOOXOAUMO ISt
IPOJIOJKEHUs 00pa30BaHus U B MOBCEIHEBHOW KU3HU. Pa3BuTHE y 00yUarommxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUH W CYIIHOCTH alredpandecKux
a0cTpakuii, cnoco0e OTpakKeHHs] MaTEMaTUYECKON HAYKOW SIBJIEHUH U MPOLECCOB
B IpUpOJE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJEIUPOBAHUS B HAYyUYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MUPOBO33PECHUS
M Ka4eCTB MBIILICHUS, HEOOXOIUMBIX JJIsl aAaNTallid B COBPEMEHHOM ITU(POBOM
oOmectBe. M3yueHnue anreOpbl 0OecCleUMBAET pa3BUTHE YMEHHUsI HaOJIOJaTh,
CpPaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTU MBILIUICHUS,
CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JICUCTBUSL W BBIBOJIBI,
dopmynupoBath yTBepkaeHH. OcBOEHUE Kypca aaredpbl 00ecneurnBaeT pa3BUTHE
JOTUYECKOTO MBIIIJICHHS] OOYYaroIUXCs: OHM HCHOJB3YIOT JCIyKTUBHBIE U
WHYKTUBHBIE pacCyKIeHusl, 0000IIeHe U KOHKPETU3alllio, a0CTparupoBaHue U
ananoruto. OOyueHume  airebpe  TpeanonaraeT  3HAYUTEIBHBIA  00BEM
CaMOCTOSITENIbHON ~ I€ATETIbHOCTH OOYyYaIolUXCsl, IO3TOMY CaMOCTOSATEIbHOE
pelleHre 3aa4 SABIISETCS pealn3alieil 1esaTeIbHOCTHOTO MPUHIINIIA 00yYeHHSI.

B crpykrype mnporpammbl y4eOHOro Kypca «Anredpa» mjis OCHOBHOTO
o01ero o0pa3oBaHusl OCHOBHOE MECTO 3aHUMAIOT COAEPIKATEIbHO-METOJUYECKNE
auHUU: «Yucnaa u BRIYKUCIECHUSD», «ANTEOpandecKrue BBIPAKCHUN), «YPaBHEHUS U
HepaBeHCTBa», «Dyukiumy. Kaxnas U3 3THUX coaepKaTelbHO-METOIUYECKUX
JMHUN Pa3BUBACTCS HA MPOTSKEHUU TPEX JIET U3YyUEHUSI Kypca, B3aUMOJIECHCTBYS C
ApPYyTMMH €ro JHHHUSIMH. B Xome wu3ydeHuss ydeOHOro Kypca 0O0ydaromummcs
MPUXOJUTCS JIOTHYECKH PACCYyKAaTh, UCIOJNB30BATh TEOPETUKO-MHOKECTBEHHBIH
a3bIK. B CBSI3M € 3THUM B mporpammy ydeOHOro Kypca «Auredpa» BKIIOYEHBI
HEKOTOpPhIE OCHOBBI JIOTHKH, TMPEACTaBICHHBIE BO BCEX OCHOBHBIX pa3jenax
MaTeMaTHUYECKOTO 00pa30oBaHMs U CIIOCOOCTBYIOIINE OBIAJECHUIO 00YYAIOIUMUCS
OCHOB  YHUBEPCAJIBHOTO MaremMaTudeckoro s3bika. CoaepkaTenbHOH U
CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOro Kypca «Anredpa» SBISETCA €ro
VHTETPUPOBAHHBIA XAPAKTEP.

Conepxanune smHUA «YUucma W BBIYMCICHUSD> CIYXKUT OCHOBOWM ISt
JaJIbHEUIIeT0 U3yYeHHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYYArOIIMXCS
JIOTUYECKOTO MBIIIICHUS, POPMUPOBAHUIO YMEHHS MOJIH30BATHCS aJrOpUTMaMHU, a
TaK)Ke MPUOOPETCHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JIJIsl IOBCETHEBHOM
*KU3HU. PazBuTHE MOHATUSA O YUCJE HAa YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
CBS3aHO C pPAMOHAIBHBIMH M HMPPANHOHATBHBIMU YHCIaMH, (OPMHUPOBAHHUEM



MPEJICTaBJICHUN O JEHUCTBUTEIBHOM YHCJE. 3aBEpIICHHE OCBOCHHS YHCIIOBOU
JIMHUU OTHECEHO K CpeIHEMY 001IeMy 00pa30BaHUIO.

ConepxaHue IByX ainreOpandeckux JUHUN — « AJIre0pandecKue BhIPAKSHUS
U «YpaBHEHUS] U HEPABEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO y OOYyYArOIIUXCS
MaTEMaTUYECKOTO arrmapara, HeOOXOJAMMOTrO JiS PelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX TMPEIMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o00pa3oBaHus y4eOHBI MaTepuall TPYNIUPYETCsl BOKPYT
paIlMOHANIBHBIX BRIpAXKEHUHN. ANreOpa JEMOHCTPUPYET 3HAUCHHWE MAaTEMATUKH Kak
S3bIKa IS TIOCTPOCHUSI MAaTeMaTH4YEeCKUX MOJIeNIeH, OMUCAHUSl MPOIECCOB H
ABJICHUN peanbHOro Mupa. B 3amaun oOydeHus anreOpe BXOIAT TaKXKe
JanbHeilIee pa3BUTHE AJITOPUTMUYECKOTO MBIIUICHUS, HEO0O0XOAUMOro, B
YaCTHOCTH, JJIS OCBOCHHS Kypca WH(OpPMATHUKHA, M OBJAJCHUE HaBBIKAMHU
JIeNyKTUBHBIX paccyxkaeHuid. [Ipeodpa3oBanne cUMBOJIBHBIX (OPM CIOCOOCTBYET
Pa3BUTHIO BOOOpAXKEHUs, CHOCOOHOCTEN K MAaTEMAaTUHYECKOMY TBOPYECTBY.

Conepxkanue GyHKIMOHATBHO-TPAPUUECKON IMHUM HAIIEJICHO Ha MOJIyYeHHE
oOy4JaronuMMucs 3HaHUNW O (PYHKIMSAX Kak Ba)KHEHIIEW MaTeMaTuuecKoW MOJENn
JUISL ONMCAHUsS M UCCIENOBaHUS pa3HOOOPAa3HBIX MPOLECCOB U SBJIEHUN B MPUPOJIE
u obmiectBe. M3yueHune martepuana CrocoOCTBYET Pa3BUTHUIO Yy OOy4YarOIIUXCS
YMEHUS UCTIOIH30BaTh PA3JIMUHbIE BBIPA3UTENIbHBIE CPEICTBA SI3bIKA MATEMATUKUA —
CJIIOBECHBIC, CHMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJIaa B (OpMUpPOBAHUE
MPEACTABICHUM O POJIM MATEMATUKHU B PA3BUTUU LIMBUIU3AIMYU U KYJIbTYPBHI.

CornacHo ydeOHOMYy IlaHy B 7-9 Kiaccax wu3ydaeTrcsi Y4EOHBIM Kypc
«Anrebpa», KOTOpBIN BKIIOYAET CIEAYIOIIUE OCHOBHBIE pPAa3/eNibl COJAEPIKAHMS:
«Yucna ¥ BBIYHUCICHUN», «ANTreOpandeckre BBIPAKEHUS», «YPaBHCHHUS U
HEPABEHCTBA», « DYHKIUW.

Ha uzyuenue yuebHoro kypca «Anredpa» orBoaurcs 306 yacos: B 7 kiacce
— 102 gaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 gaca B Hemento), B 9
kiacce — 102 4gaca (3 yaca B HeZleli0).



COJAEPXKXAHME OBYUYEHUA
7 KIIACC

Yucia 1 BHIYHCICHUA

Jlpobu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEX0] OT OAHOW (hopmbl 3ammcu
npobeit k gpyroil. IloHsiTME palMOHAIBHOTO 4YHCIA, 3alucCh, CpPaBHEHMUE,
yHOPSAOYMBAaHUE  PALMOHAIBHBIX uuced. Apudmernueckue JeicTBUS €
palMOHAIBHBIMY 4YMclIamMu. Pemenue 3aga4 U3 peaJbHOW IIPAKTHKM HA 4acTH, HA
IpoOu.

CreneHb ¢ HaTypaJbHbIM IOKa3aTeleM: OIpejelieHue, MpeoOpa3oBaHue
BBIPAXKEHUI HAa OCHOBE OIpENEeIeHMs], 3aUCh 00bIIMX yucen. [IpoueHTsl, 3anuck
IPOLEHTOB B BHUJE ApoOU U JpoOU B BHUJIE MPOLEHTOB. TpU OCHOBHBIC 33J]aud Ha
IIPOLIEHTHI, PEIICHUE 3a1a4 U3 PEaIbHON IPAKTHKHU.

[IpumeHeHne TPU3HAKOB  JEIMMOCTH, DPAa3j0oKEHUE Ha  MHOXKHUTEIH
HATypaJIbHBIX YUCEIL.

PeanbHble  3aBHCHMMOCTH, B TOM  4ucie IpsMas u  oOpaTHas
IPONOPLIHOHAIBHOCTH.

AuredpanvecKkue BbIPaKeHUs!

[IepeMeHHBIE, UMCIOBOE 3HAYEHNUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCcTUMBbIE
3Ha4YeHUs NepeMeHHbIX. [IpeacraBnenne 3aBUCMMOCTH MEXK1y BEJIMYMHAMU B BUJIE
dopmyinbl. Beruucienus no popmynam. IIpeoOpazoBanre OyKBEHHbBIX BbIPAKEHUH,
TOXKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBuUia MpeoOpa3oBaHUs CYMM H
IIPOM3BENICHUH, TTpaBUjIa PaCKPbITUS CKOOOK U IIPUBEIEHUS OJOOHBIX CIIaracMbIX.

CBolicTBa CTENEHH C HATYPAJIBbHBIM [TOKA3aTEJIEM.

OnHounensl 1 MHOrowieHsl. CreneHp MHOrowneHa. ClioeHne, BBIUATAHUE,
YMHOXXEHHE MHOIOWICHOB. DOpMyJbl COKpAlEHHOIO YMHOXKEHHs: KBaapar
CyMMBl M KBajgpar pasHoctu. Popmyna pa3HOCTH KBaAparoB. Pazmoxenue
MHOT'OYJIEHOB HA MHOKHUTEIH.

YpaBHeHUs M HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, MpaBuja IpeoOpa3oBaHMsl YypaBHEHMS,
PABHOCWIBHOCTb YPaBHEHUU.

JIuHeliHOE ypaBHEHME C OJHOM NEPEMEHHOW, YUCIO KOPHEH JMHEHWHOIO
YPaBHEHHMS, pEIICHHE JIMHEWHBIX YypaBHEHHU. CocCTaBlIEHUME YpPaBHEHHU 110
YCJIOBHIO 3a/1ayi. PerieHre TeKCTOBBIX 3a/1a4 C IIOMOILBIO YPABHEHUM.

JIuneiiHOe ypaBHEHHE C JABYMs NEPEMEHHBIMHU U ero rpaguk. Cucrema IByX
JIMHEWHBIX YPAaBHEHHMU C JByMs INEPEMEHHBIMH. PemeHue cucrem ypaBHEHHU
CrIocoOOM MOJACTaHOBKH. lIpuMepsl peleHus TEKCTOBBIX 3aJad C IOMOUIbIO
CHUCTEM YPaBHEHHUM.

DOyHKIUU



Koopaunara Touku Ha npssmMon. UucinoBsle TpoMeXyTKU. PaccrosiHue mexay
JIBYMsI TOUKAMU KOOPAMHATHOMN IIPSAMOM.

[IpsimoyronpHas cucrema xkoopauHat, ocu OX u Oy. Alciucca U opauHaTa
TOUYKH HAa KOOPAMHATHOM I10cKoCcTH. [IpuMepsl rpadukoB, 3a1laHHBIX (GOpMYJIaMu.
Urenne rpadukoB peanbHbIXx 3aBucuMocTeil. [lonstne dynkuuu. [paduk
¢ynkuuu. CoiicTBa pyHkMil. JIunelinas pynkuus, e€ rpapuk. ['padux GyHkum
y = |X|. I'padmueckoe pelieHue TUHEWHBIX YPAaBHCHUH M CUCTEM JIMHCHHBIX
YPaBHEHUM.

8 KUIIACC

Yucia 1 BBIYUCICHUSA

KBagparusiii kopeHb u3 uwucia. [loHarue o0 uppaldOHAIBLHOM YHCIE.
Jlecatuunbie TPUOIMXKEHUST UPpAIMOHAIBHBIX yncen. CBoNCTBa apumMeTHIecKux
KBaJIPATHBIX KOPHEW U X MPUMEHEHUE K MTPEoOPa30BaHUIO YHCIIOBBIX BBIPAKEHUMN
Y BBIUHMCJIEHUSM. JIeCTBUTEIIbHBIE YKCIIA.

Crenensb ¢ 1eNbIM NToKa3aTesaeM U e€ cBoricTBa. CTaHapTHAs 3allUCh YHUCIIA.

AnreOpandecKkue BhIpaKeHUSIAJITeOpandecKkue BhIPaKeHus!

KBampaTHpli  TpEéXuieH, pas3jloKeHUE KBAAPATHOIO  TpEXwWwieHa Ha
MHOXHUTEIH.

AnreOpanyeckass ApoOb. OCHOBHOE CBOWMCTBO aireOpanveckoil apoowu.
CroxeHue, BbIUMTAHHE, YMHOXKEHHE, JIeJIeHHE alreOpamdecKkux ApoOer.
PanrionanbHbIle BhIpaXkeHUs: U UX MpeoOpa3oBaHUE.

YpaBHEeHUs 1 HEPABEHCTBAY pABHEHHMS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmylia KOpHEH KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienue ypaBHEHUM, CBOAAIIMXCS K JIMHEHHBIM U KBaJPATHBIM.
[Ipocreitmume qpoOHO-palOHANTbHBIC YPaBHEHUSI.

I'paduueckas uHTEepHpeTalys ypaBHEHUN C ABYyMS MEPEMEHHBIMU U CHUCTEM
JVHENHBIX YPAaBHEHUW C JABYMs NEpPEMEHHBIMH. [IpuMepsl pemieHuss cucrem
HEJIMHEWHBIX YPABHEHU C IByMs IEPEMEHHBIMU.

Pelienune TeKCTOBBIX 3a/1a4 anreOpandyeckuM CrocoooM.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ ONHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM.
CucTteMbl TMHEHHBIX HEPABEHCTB C OJJHOM TEPEMEHHOM.

DOyHKIMHA

[Tousitue ¢ynkuuu. OOMacTh ONpeAeiaeHUss W MHOXKECTBO 3HAYCHHI
dbynakuuu. CriocoOsl 3a1aHust PyHKITUH.

I'padux dynkuuu. Yrenue cBoiictB PpyHkimuu no e€ rpaduky. [Ipumepst
rpaduKoB QYHKIIHA, OTPAKAIOIINX PEATbHBIE TTPOIIECCHI.



@YyHKIUHU, OINHKCHIBAOIIAE NPSIMYI0 M OOpaTHYXO NPONOPLHOHAIBHBIE
3aBHCHMOCTH, UX rpadukn. Oyukimn Y = X2, Y = X3, y = VX, y=|x|. ['paduueckoe
pelICHNE YPABHEHNUN U CUCTEM YPAaBHEHUM.

9 KIIACC

Yucaa 1 BHIYUCICHUA

PanmonansHble yncia, UppalMoOHATBHBIC YUCIIA, KOHEYHbIC U OCCKOHEUHBIC
JeCATUYHbIE APOOU. MHOXKECTBO JIEUCTBUTEIBHBIX YUCEN, JICUCTBUTEIbHBIE YKCIIa
KaKk OCECKOHEUHbIC JEeCATUYHBIE ApoOM. B3auMHO OJIHO3HAYHOE COOTBETCTBHUE
MEXKIY MHOKECTBOM JIEUCTBUTEIBHBIX YHCET U KOOPAUHATHOU MPSIMOI.

CpaBHEHHE JEUCTBUTEIBHBIX 4HCEN, apuPMETHUECKUE JIEHCTBUS C
JNEUCTBUTEILHBIMH YHCIIAMU.

Pa3mepsl OOBEKTOB OKPY’KAIOIIETO MHUPA, [JIUTEIBHOCTh IMPOIIECCOB B
OKpY>KarOLIEM MHpE.

[TpubnuxEHHOE 3HAUCHUE BEIUYMHBI, TOYHOCTh NpuOIKeHus. OKpyrieHune
yucell. [I[puknaka u olieHKa pe3yJbTaToOB BHIYMCICHUM.

YpaBHeHUs] 1 HEPABEHCTBA

JIunenHoe ypaBHeHUe. PellieHrne ypaBHEHUN, CBOASIIUXCA K JIUHEUHBIM.

KBanparnoe ypaBHeHue. Peunienue ypaBHEHUM, CBOASAIINUXCS K KBAJIPAaTHBIM.
bukBanparnoe ypaBHeHue. Ilpumepsl pemieHnus ypaBHEHUN TPETbed U YETBEPTOU
CTEIEHEN PA3TI0KEHUEM HA MHOKUTEIIH.

Pemenue npoOHO-paliMOHANBHBIX YpaBHEHHM. PeleHune TEKCTOBBIX 3aaad
anredOpanyeckuM MEeTOIOM.

VYpaBHeHue ¢ AByMsl MIEpeMEHHbIMU U €ro rpaduk. PemieHue cucrem IBYyX
JIMHEWHBIX YPABHEHUM C IByMS [IEPEMEHHBIMU. PellieHne cucrteM IByX ypaBHEHUH,
OJIHO W3 KOTOPBIX JMHEWHOE, a Jpyroe — BTOpoil creneHu. ['paduueckas
WHTEPHPETALNS CUCTEMBI YPABHEHUH C JIByMS IEPEMEHHBIMHU.

Perienune TeKCTOBBIX 3a/1a4 anredpandeckuM CrocoooM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne MHEHHBIX HEPABEHCTB C ONHOM IepeMEHHOW. Pemenne cucrem
JMHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBagpaTHele HEpaBeHCTBA.
I'padmueckass uHTEpHnpeTalss HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMS
IIEPEMEHHBIMM.

DOyHKIMHA

KBagpatuunas ¢ynkuus, e€ rpaduxk u cBoictBa. I[lapaborna, KoopauHATHI
BEPIIMHBI 1apadO0JIbl, OCb CAMMETPHH Mapa0OJIbI.

Ipaduxu pynkmmit: Y = kx, y = kx + b,y = k/x, y =x3, y =X, y = x|, u ux
CBOMCTBA.

YucaoBble MOCJIe10BATEILHOCTH M MPOIrPECcCHH



[loHsiTME 4YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHuE IOCIEH0BATEIbHOCTH
peKyppeHTHOM hopmysioit u popmylioi N-ro ujieHa.

Apudmernueckas U reoMmerpuueckas mnporpeccur. @opmysbl N-ro ujieHa
apu(pMeTUYECKON U reOMEeTPUUECKOI MPOTrPECCHid, CyMMBbI IIEPBBIX N UJICHOB.

N3o00paxeHue 4ieHOB apU(PMETUYECKOH M T'€OMETPUUYECKON MpOorpeccuit
TOYKaMH Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEMHBIA M SKCIIOHEHIIMAIBHBIA POCT.
CI10HBIE TPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUHSA TIPOI'PAMMBI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHLIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATDBI

JInYHOCTHBIE pe3yabTaThl OCBOCHHMS NPOrpaMMbl  y4eOHOro Kypca
«AnreOpa» XapaKTepU3yHTCs:

1) matpuoTHyecKoe BOCIMTAHHE:

IPOSIBIEHHEM MHTEpeca K IMPOHUIOMY M  HACTOSALIEMY POCCHUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOUIEHWEM K  JIOCTH)KEHHSIM  POCCHUHCKHX
MaTEMaTUKOB M POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJB30BAHUIO 3THUX
JOCTUXEHHUM B IPYrUX HayKax M NPUKIAAHBIX cepax;

2) rpaskaaHcKoe U IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMOJHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pealli3aliu ero
opaB, MpPEICTAaBICHUEM O MaTeMaTHYEeCKMX OCHOBaX (DyHKIMOHUPOBAHUS
Pa3IMYHbIX CTPYKTYp, SBJIECHUH, MPOLEAYp IpaKAaHCKOro olliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKICHHUIO 3TUYECKUX MPOOJIEM, CBI3aHHBIX
C NpPaKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN HAyKd, OCO3HAHHUEM BaXXHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B JACSITEIBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTHUBHOE Yy4YacTHE€ B PEIICHUH NPAKTUYECKUX 3aaad
MaTEMaTUYECKOM HAIpPABICHHOCTH, OCO3HAHHEM BAXKHOCTU MaTEMaTHYECKOTO
o0pa3oBaHMsI Ha TMPOTSHKCHUHM BCEH JKU3HU I YCHEHIHOW TpodecCHOHATbHON
JESTEIbHOCTH M Pa3BUTHEM HEOOXOTUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOEHUEM MHJUBUYAIbHOW TPAEKTOPUU 00PA30BAHUS U )KM3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX IOTPEOHOCTEH;

4) acTeTHYECKOE BOCTIMTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJbHOMY M 3CTETUYECKOMY  BOCHPHUSATHUIO
MaTEMaTUYECKUX OOBEKTOB, 3a7ay, PELICHWH, pacCyXIEHWH, YMEHHUIO BHUJIETh
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTI'0 MO3HAHMA:

OpUEHTAaLMEed B JIEATEILHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX
IPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YENOBEKA, MPUPOJIbI U
oOuiecTBa, MOHMMAaHUEM MaTEMaTHYECKOM HayKh Kak cgepbl YeloBeYeCKOU
NEeATENbHOCTH, JTANOB €€ Pa3BUTUSA W 3HAYMMOCTH JJI PA3BUTHS LIMBUIM3ALNU,
OBJIAJICHHEM SI3bIKOM MATEMATHKU U MATEMATHYECKOW KYJBTYpPOW Kak CPEICTBOM
NIO3HAHWUS MHpPA, OBJIAJEHUEM IIPOCTEUIIMMU HAaBBIKAMH MCCIIEI0BATEIbCKON
NEeATEIbHOCTH;



6) ¢usuveckoe BocnuTanue, (GOpMHpPOBAHHME KYJbTYPbl 310POBbSl H
IMOLMOHAJILHOIO0 0JIaronoJy4ms:

TOTOBHOCTBIO TMPUMEHATh MaTeMaTH4YeCKHe 3HaHUS B HHTEpecax CBOETO
30pOBbS, BEACHHS  370pOBOr0  o0pa3a JKU3HM  (370pOBOE  IUTaHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHIATHUM U OT/AbIXa, peryspHas ¢uznueckas
AKTUBHOCTb), C(POPMHUPOBAHHOCTHIO HaBbIKa pedIEKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JPyroro 4ejaoBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHME:

OpHEHTalMel Ha MPUMEHEHNE MATEeMaTUYECKUX 3HAHUW NIJIsi peuleHus 3ajay
B 00JIaCTU COXPAaHHOCTH OKpY>KaloIIeW cpeapl, IJIAHUPOBAHUS IOCTYNKOB U
OLIEHKM HMX BO3MOYKHBIX TMOCJIEICTBUH ISl OKPYKAIOUIEH CpeAbl, OCO3HAHUEM
rJI00AJBHOTO XapaKTepa KOJIOTHUECKUX MPOOJIeM U MyTeH UX PEIICHNUS;

8) ajanranusa K M3MEHAKWIIMMCH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JIEWCTBUSAM B YCJOBHUSAX HEOINPENEIEHHOCTH, IMOBBIILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JEATEIbHOCTh, B TOM UHCIIE
YMEHHUE YUYUTHCS Yy JIPYyTUX JOJIeH, MPUOOpEeTaTh B COBMECTHOM AESATEILHOCTH
HOBBIE 3HAHUSI, HABBIKK U KOMIIETCHIIUU U3 OTBITA JIPYTHUX;

HEOOXOAUMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHCIE
dbopMynHpoBaTh MU, TOHITHS, TUIIOTE3bl 00 00BEKTAX U SBJICHUSAX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEN, IUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYID  CHUTYyallMlO, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYaIlMIO KaK BBI3OB, TPEOYIOMUA KOHTPMEpP, KOPPEKTUPOBATH
NPUHUMAEMBbIC PEIICHUS W JCHCTBHUSA, (OPMYIMPOBATh W OICHUBATh PUCKH U
NOCJIEICTBUSL, POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA

Ba3oBble Jjoruueckue AeicTBUA:

e BBISBJIATh U XapaKTEPHU30BaATh CYNIECTBCHHBIC MPU3HAKK MAaTEMaTHYECKUX
OOBEKTOB, TMOHSTHI, OTHOIICHUN MEXIy MOHATUIMHU, (DOpMyIUpOBaTh
ONpEeAECICHUs] TOHATUH, YyCTAHABIMBATh CYIIECTBEHHBIM  IPU3HAK
KJIaccuUKaIllii, OCHOBAaHMUS JJii OOOOIIEHHUS U CpPaBHEHUS, KPUTECPUU
MPOBOAMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (QopMyIHpOBaTH W MNPeoOPa3OBHIBATH  CYXKICHHUS:
YTBEPJUTEIbHBIC W OTpHUIIATENIbHBIC, €IWHUYHBIC, YaCTHBIE W OOIIHE,
YCJIOBHBIE;



BBISIBIISITH ~ MAaTEMAaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3H U
npoTuBopeurss B (pakTax, JaHHBIX, HAOTIOAEHUSX W YTBEPKICHUSX,
npeasiaraTh ~ KPUTEPUM IS BBIABJICHHS ~ 3aKOHOMEPHOCTEH |
MIPOTUBOPECYUHH;

JienaTh BBIBOJBI C HWCIIOJB30BAHMEM 3aKOHOB JIOTHKHU, JIETyKTUBHBIX U
WHIYKTUBHBIX YMO3aKITFOUCHHUH, YMO3aKIFOUCHHUH 110 aHATIOTHH;
pa30upaTh JT0Ka3aTeIbCTBA MATEMATHYCCKUX YTBEPXKICHUN (TIPSIMBIC U OT
MPOTUBHOTO), MPOBOAUTH CAMOCTOATEIHHO HECIOXKHBIEC JT0Ka3aTelIbCTBA
MaTeMaTU4ecKuX (haKTOB, BBICTPAWBATh APTYMEHTAIUIO, MPUBOIUTH
MIPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaATh CIOCO0 pelieHuss y4eOHOW 3amaud (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIIEHUsA, BbIOUpATh HaAMOOJEE TMOAXOANMI ¢ y4ETOM
CaMOCTOATEILHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble uccieaoBare/bCKHe 1eiiCTBUA.

HCIIOJIb30BaTh BOMPOCH KaK MCCIIEAOBATEIbCKUNA MHCTPYMEHT TO3HAHMS,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIHME MPOTUBOpEUne, MpodiIemy,
CaMOCTOATENTLHO YCTAHABIIMBaTh HMCKOMOE W JaHHOE, (HOPMHUPOBATH
TUI0TE3Y, apTYMEHTHPOBATh CBOIO TO3UINI0, MHCHHCE;

NPOBOANWTH 10 CaMOCTOSTEIHHO COCTABJICHHOMY IUIAHY HECIIOKHBINA
OKCIIEPUMEHT,  HEOOJBIIOE  HCCIACAOBAaHHME 1O  YCTAaHOBJICHHUIO
OCOOCHHOCTEHl MAaTEeMaTHYEeCKOTO OOBEKTa, 3aBHCHMOCTCH OOBEKTOB
MEXIy coOOM;

CaMOCTOATEIHLHO (POPMYIMPOBATH 000OIIEHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBEAEHHOTO HAOIOEHUs, WCCIEIOBAHMS, OLEHUBATh JOCTOBEPHOCTH
MOJTyYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHU;

MIPOTHO3WPOBATh BO3MOXKHOE pPa3BUTHE TNPOIECCa, a TaKKe BBIIBUTATH
MIPEJIITOJIOKEHUS O €TO PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopMmanmeii:

BBISIBJISITh HEJIOCTATOYHOCTh M HM30BITOYHOCTH HH(OpMALUHU, JaHHBIX,
HEOOXOIUMBIX JJIsl PELLICHUS 3a/1a4u;

BbIOMpaTh, AHAJIW3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH
UH(}OPMAIIMIO Pa3IMYHBIX BUIOB U (POPM IIPEICTABICHHUS,

BbIOMpATh (GOpMy TMpEACTaBICHUS HHPOPMAUUMU M HILIIOCTPUPOBATH
pelaeMble 3aJa4d CXEMaMH{, JauarpaMMami, HWHOM rpadukoil u ux
KOMOMHAIIUAMU;

OLICHMBATh HAAEKHOCTh MH(OpPMAIMM MO KPUTEPUSM, NPENT0KEHHBIM
YUHUTENIEM WU CHOPMYITHUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHHKaTHBHbBIE YHMBeEpPCAJIbHbIE Y4eOHbIe TeHCTBUSA:



BOCIIpUHUMATh W (GOPMYJIHpPOBATH CYXKICHHUS B COOTBETCTBUU C
YCJIOBHSIMHU U TIEJISIMH OOIICHHMS, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M MHCHBMEHHBIX TEKCTaX, JaBaTh MOSCHECHUSI I10
XOJly pelIeHus 3a/1a4yu, KOMMEHTUPOBATh MOJyYEHHbBIN Pe3yJIbTaT;

B X0JI€ 00CYKJIEHU 3a/1aBaTh BOIIPOCHI IO CYIIIECTBY 00CYK/IaeMON TEMBI,
pOOJIEMBI, pelaeMoi 3a/1a4uM, BEICKA3bIBATh UCH, HAIICIICHHBIC HA TTOUCK
pEIICHMS, COIOCTaBIATh CBOM CYXKIEHUS C CYXICHHUSIMH JIPYTHUX
YYaCTHHKOB JUaiora, oOHapy>KMBaTh Pa3jiMuu€ U CXOJACTBO TO3HIIHH, B
KOPPEKTHOU GopMme HopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHNUS,
NPEACTABISATh  PE3yJNbTaThl  PEIICHHUS  3a7a4d,  JKCIEPUMEHTAa,
UCCJIEIOBAHMS,  NPOEKTa,  CaMOCTOSATENbHO  BbIOMpaTh  (opmar
BBICTYTUICHUS C YIETOM 3aJ1a4 IIPE3CHTAIMU M OCOOCHHOCTEH ay TMTOPHUH;
MOHMMATh W HWCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOM U
WHIUBUIYyTBHOW pa0OTBl TIPH PEHNICHWH YYCOHBIX MaTEeMaTHYCCKUX
3azay;

MPUHUMATH 11€]1b COBMECTHOM JIEATEIbHOCTH, INIAHUPOBATh OPraHU3aIIUIO
COBMECTHOM paboThl, pacmnpenensiTb BUIbI padoOT, JOTrOBapUBATHCA,
00Cy>KIaTh MPOIIECC U PE3ybTaT pabOThl, 0000IaTh MHEHHUSI HECKOJIBKUX
JIIOJIEH;

y4acTBOBaTh B TPYNIOBbIX (opmax pabotsl (oOcyxkaeHus, oOMeH
MHEHUSIMH, MO3TOBBIE INTYPMBI W JPYyTHE), BBHINOJHATH CBOK YacTh
paboOTHI M KOOPIUHUPOBATH CBOM JICUCTBUS C JPYTUMHU WICHAMH KOMaH]IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMyIMPOBAHHBIM YYACTHHKAMU B3aUMOJICHUCTBUSI.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eliCTBUSA
Camoopranusanus:

CaMOCTOSATENLHO COCTAaBISATh TUIAH, AITOPUTM PEIICHUs 3a/layu (MU €ro
4acTh), BHIOUpATh CIOCOO pemieHUsT ¢ YU4ETOM HMMEIONIMXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUpPOBATb U KOPPEKTUPOBATH
BAapUAHTHI PEIIEHUN ¢ YI4ETOM HOBOM MH(MOPMAIIHH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHBIN HHTE/JIEKT:

BJIAJETh CHOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISI Mpouecca |
pe3yJbTara peleHnsl MaTEMaTUIEeCKOMN 3a1auu;

MPEABUAETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHMKHYTh IIPU PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENBCTB, HAIICHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEMH;
OLICHUBATh COOTBETCTBUE PE3YJbTaTa AECATEIbHOCTU MOCTABICHHOW LN
U YCIIOBUSIM, OOBSICHATh MPUYUHBI JOCTHKEHUS UM HEJOCTHXKEHUS LIEIH,
HaXOJUTh OMIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenuss B 7 kJjacce OOy4arolmUMiCS TOTYYUT CIEAYIOIINE
IpPEeIMETHBIE PE3YJIbTATHI:

Yucaa v BbIYUCTICHUS

BrinonHsaTh, coueTass yCTHbIE W MUCBMEHHBIE MNPUEMBI, apuPMETHUECKUE
JNEUCTBUS C pallMOHATIBLHBIMU YUCIIAMU.

Haxonuth 3HayeHUsT YUCIOBBIX BBIPAKEHHM, NPUMEHSITh pPazHOOOpa3HbIe
CrocoObl U MPUEMBI BBIUMCICHUSI 3HAYEHUIN JIPOOHBIX BBIPAKEHUM, COJAEPIKALIUX
OOBIKHOBEHHBIE U JIECSITUYHbBIE APOOH.

[Tepexomuts OT oxHOW (hopMBI 3amucu Yucen K Apyrou (mpeoOpa3oBHIBaTh
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYI, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTU B O€CKOHEYHYIO JECATUYHYIO IPOOB).

CpaBHUBaATh U YNOPSAIOYMBATH PAlHOHAJIBHBIC YUCTIA.

OKpyriaTh yucna.

BBINONMHATE NPUKUIKY U OLIEHKY PE3yJIbTaTa BBIUMCICHUH, OLIEHKY 3HAYEHU
YUCJIOBBIX BBIPAKECHHI. BBINONHATE AEHUCTBHS CO CTENEHSMHU C HATypajlbHBIMU
NIOKa3aTeJIsIMH.

[IpuMeHATh  NpU3HAKK  JACIMMOCTH,  PA3JIOXKEHUE HA  MHOXKUTEIU
HATypaJbHbIX YUCEIL

PemaTte mpakTUKO-OPHUEHTHPOBAHHBIE 3aJa4M, CBSI3aHHbIE C OTHOILIECHUEM
BEJIUYMH, MPONOPUUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMH, WHTEPHPETUPOBATH
pe3yabTaThl PEIICHUs 33Ja4 ¢ YYETOM OTPaHUYEHHI, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpuBaeMbIX 0OBEKTOB.

AsredOpandecKue BbIPAKEHUS

Hcnonb3oBarh anreOpanyecKyr0 TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSIThH
e€ B Impoliecce OCBOEHUS yueOHOro Marepuarna.

Haxonutb 3HaueHuss OyKBEHHBIX BBIPOKEHHH MPH 3aJaHHBIX 3HAYEHUSX
NIEPEMEHHBIX.

BoimonuaTe  mpeoOpa3oBaHUs  LIEJIOTO  BBIPAXKEHHWS B MHOTOWIEH
IPUBEIECHUEM NTOTOOHBIX CIIATa€MbIX, PACKPBITHEM CKOOOK.

BbINONMHAT, yMHOXXEHHME OJIHOWIEHa Ha MHOTOWIEH M MHOro4YleHa Ha
MHOTOWIEH, TPUMEHATH (DOPMYJIIBI KBaJpaTa CyYMMBI M KBaJipaTa pa3HOCTH.

OcCyIIecTBIATh PA3NOKEHUE MHOTOWICHOB HA MHOMKHTEIM C ITOMOILIBIO
BBIHECEHUS 32 CKOOKM OOIIEro MHOXWTENA, TPYNIUPOBKU — CJIAraeMbIX,
npuMeHeHus: (OpMyJT COKPAIIEHHOTO YMHOKEHHSL.

[IpumensTs npeoOpazoBaHUsI MHOTOUYJICHOB JJISl PEILICHUS Pa3IMYHBIX 3aJ]a4
U3 MAaTEMAaTHKHU, CMEXHBIX IPEIMETOB, U3 PEATIbHON MTPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEM C HATypaJIbHBIMU IIOKa3aTEIsAMHU IS
npeoOpa30BaHus BbIPAKECHHI.



YpaBHeHUs] H HEPAaBEHCTBA

Pemare nuHeNHbIE ypaBHEHHS C OJHOM INEPEMEHHOM, MPHUMEHSS NpaBUia
IIepeEX0/1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIBHOMY eMmy. [IpoBepsATs, sABisIeTCS
JIX YKCJIO KOPHEM YPaBHEHUS.

[TpumensaTs rpaduueckrie METOIBI IPU PEIICHUH JTMHEHHBIX YPaBHEHUHN U UX
CUCTEM.

[logOupaTe npuMepbl Map YUCEN, SBISIIONIMXCS pEUICHUEM JIMHEWHOIO
YPaBHEHHUS C ABYMsI IEPEMEHHBIMU.

Crpouth B KOOPAMHATHOW IUIOCKOCTU TpadUK JIMHEWHOTO ypaBHEHUS C
JBYMsI TE€PEMEHHBIMHU, MOJIB3YSACh TIpadUKOM, MNPUBOAUTH MHPUMEPHI PEUICHUS
YpPaBHEHUS.

PemaTp cuctembl IByX JIMHEWHBIX YPAaBHEHUH C ABYMS IEPEMEHHBIMU, B TOM
qrclie rpaduyecKu.

CocraBnsaTe M pemarh JMHEHHOE YPAaBHEHUE WIH CUCTEMY JIMHEHMHBIX
YPaBHEHUW [0 YCIOBUIO 3aJa4d, HHTEPOPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4H I1OJIy4EHHBIM pe3yJIbTarT.

DOyHKIUU

N300paxkath HA KOOPAMHATHOM MPSIMOM TOUKHU, COOTBETCTBYIOIIHNE 33/ IaHHBIM
KOOpAMHATaM, JIyYHd, OTPE3KU, UHTEPBAJIbL, 3alIMChIBATh YUCIIOBbIEC IIPOMEXKYTKH Ha
anreOpanveckoMm sI3bIKe.

OTmMeuars B KOOPJWHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPJAMHATAM,
CTpOUTH rpadguku TMHENHBIX GyHKUUA. CTpouTh rpaduk GyHKUIUU Y = [X|.

OnuceiBaTh € TMOMOILIBIO (QYHKIMM H3BECTHbIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMs, PACCTOSHME, IE€HA, KOJIMYECTBO, CTOMMOCTb,
IPOU3BOJIUTENBLHOCTD, BpeMsl, 00bEM pabOTHI.

Haxonuthb 3HaueHune PyHKIMU 10 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii cnoco0 MpeACTaBiICHUS U aHaiIM3a WH(OpMAIUH,
U3BJIEKATh U HHTEPIPETUPOBATHh HH(POPMALINIO U3 TPAPUKOB PEATBbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xonmy oOydenuss B 8 kjacce oOydwarolmuics TMOJYYUT CIEAYIOLIUE
IIPEIAMETHBIE PE3YJIBTATHI:

Yucia 1 BIYUCICHUSA

Hcnonp30BaTh HaYaJbHBIE TNPEICTABICHUS O MHOXECTBE JIEWCTBUTEIBHBIX
YuCell JUIsl CPAaBHEHMSI, OKPYTJICHUSI U BBIUMCIECHUHN, N300paXkaTh JICUCTBUTEIbHbBIC
Yyyciia TOYKaMHU Ha KOOPJAMHATHOM IIPSIMOM.

[IpuMeHATh TOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHSA, HAXOIUTh
KBaJIpAaTHbIE KOPHH, UCIOJB3YS MPU HEOOXOAUMOCTH KaNbKYJATOP, BBINOJIHATH
npeoOpa3oBaHus BBIPAKEHUN, COJAEPXKAIIMX KBAJpATHbIE KOPHU, HCIOIb3YS
CBOWCTBA KOPHEM.



Hcnonb3oBarh 3anucu OONBIIMX U MAJIBIX YHCEN C MOMOIIBIO AECATUYHBIX
npoOeit u crenenelt yucna 10.

AJsire0OpanvecKkue BbIPaKeHust

[IpyuMeHsATh NOHSATHE CTENEHUW C LENbIM IOKa3aTEJIEM, BBIIOJIHATH
npeoOpa3oBaHus BEIPAKEHHH, COJEPKAIIUX CTETICHU C IETBIM IMOKa3aTeIeM.

BrINMoNHITE TOXAECTBEHHBIE MPEOOpa3OBaHUsl PALMOHAIBHBIX BBIPAXKEHUM
Ha OCHOBE IMPaBWJI JEUCTBUIN HAJl MHOTOUJIEHAMH U aJIre0pandeCcKUMU JAPOOSIMH.

PacknanpiBaTh KBaIpaTHBIA TPEXWIEH HA MHOKUTEIIH.

[TpuMeHaThs mpeoOdpa3oBaHUs BRIPAKECHHM ISl PEIICHUS PAa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MTPEIMETOB, U3 PEAIbHOU MPAKTUKHU.

YpaBHeHHus] 1 HEPABEHCTBA

Pemars nMHEHbIE, KBaJIpaTHbIE YPaBHEHUS M pallMOHAJIbHBIE YpPaBHEHWS,
CBOJISIIIIMECS K HUM, CUCTEMBI IByX YPABHEHUM C IBYMSI IEPEMEHHBIMH.

[IpoBOIUTE MPOCTEUIINE UCCIENOBAHUS YPABHEHUM U CHCTEM YpPaBHEHUWH, B
TOM YHCJIE C IPUMEHEHUEM rpaduyuecKuX MpecTaBlieHul (YCTaHaBIMBATh, UMEET
JU YpaBHEHUE WIM CHCTEMa YPAaBHEHUM PEIICHHS, €CIIM UMEET, TO CKOJbKO, U
npouee).

[TepexoauTs OT cioBecHOM (GOPMYITUPOBKH 3aJauu K €€ anredpandeckoi
MOJENH C IIOMOUIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUHU,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MOJIYYEHHBIN pe3ybTarT.

[IpuMeHsITb CBOWCTBA YKCJIOBBIX HEPABEHCTB /IS CpPAaBHEHUS, OIICHKH,
pelarh JUHEMHbIE HEPABEHCTBA C OJHOM NEPEMEHHOM U MX CHUCTEMBI, JaBaTh
rpa@uYecKyr0 WJUTIOCTPAIMI0 MHOXXECTBA PEIICHUM HEPaBEHCTBA, CHUCTEMbI
HEPABEHCTB.

DOyHKIUU

[ToHumaTe U KCHOJIB30BaTh (HYHKIIMOHAIBHBIE MOHSATUS M SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAYECHHS), OMpENesaTh 3HAaueHHEe (DYHKIUH MO 3HAYCHHUIO
apryMeHTa, ONPEAeNISITh CBOMCTBA (PYHKITUU 10 €€ rpaduKy.

Crtpouts rpauku 31€eMeHTapHbIX (QYHKIHA BUIA:

y = kix, y = x2, y = x3,y = ||, y = VX, OIHCBIBAaTb CBOWCTBA YHCIOBON
dbyHkiuu 1o e€ rpaduxy.

K xonmy oOydenuss B 9 kJjacce OOYy4arOmUKCS TOTYYUT CIEAYIONINE
MPEIMETHBIC PE3YJIbTATHI:

Yucaa 1 BBIYUCICHUA

CpaBHUBaTh U yNOPAI0YMBATH PAIMOHAJIBHBIE U UPPALMOHATIBHBIE YUCIIA.

BreimonasaTe  apudMeTnyeckue JAEUCTBUS C  PaAlMOHAIBHBIMUA  UYHCJIAMH,
codyeTrass YCTHbIE W TIMCbMEHHBIE MPUEMBI, BBIIOIHATh BBIUYUCICHUS C
UppaLMOHATBHBIMU YU CIaMHU.



Haxonuts 3HauyeHUs CTENEHEW C NEJIbIMU MOKAa3aTeasAMU W KOPHEM,
BBIYUCIISITh 3HAUEHUSI YUCITIOBBIX BBIPAXKEHUIM.

OKpyrisTh JEUCTBUTENbHBIC YHWCIIA, BBIMOJHITh MPUKUIKY pe3yJibTara
BBIYMCJIEHUI, OLIEHKY YMCIIOBBIX BBIPAKCHUM.

YpaBHeHUs] U HEPABEHCTBA

Pemate nuHeliHbIE M KBaJpaTHbIE YPAaBHEHUS, YpaBHEHUSI, CBOJSILIUECS K
HUM, NpOCTeNIne JpOoOHO-palliOHATbHbBIE YPaBHEHHS.

Pemats cuctembl ABYX JIMHEMHBIX YpaBHEHUW C JABYMSI MEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHUM, B KOTOPBIX OJTHO YPAaBHEHUE HE SBJISETCS JIMHEUHBIM.

Pemiath TekcTOBbIE 3ajauyu  aJireOpamdeckuM CrocoOOM C  MOMOIIBIO
COCTaBJICHHS YPABHEHUS WA CUCTEMBI JIBYX YPABHEHUM C IByMs IEPEMEHHBIMH.

[IpoBoauTe mpocrermme UCCIEN0BaHUS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE ¢ TIPUMEHEHUEM TpaduuecKuX MpeacTaBiIeHni (YCTaHABIUBATh, UMEET
JM ypaBHEHUE WJIM CHUCTEMA yYpPAaBHEHUW PEIICHUS, €CIU MUMEET, TO CKOJIbKO, U
npouee).

PemaTte nuHelHbIE HEpPAaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, HU300pakaTh
pellIeHnE HEPABEHCTB HA YHMCIIOBOW MPSMOM, 3aMMCHIBATh PEIICHUE C MOMOIIBIO
CHMBOJIOB.

Pemlate  cucTeEMBbl ~ JTUHEWHBIX  HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIIOYAIOIIME KBAJ[PaTHOE HEPABEHCTBO, H300pa)xkaTh PEIICHUE CHUCTEMbI
HEPABEHCTB HA YHUCJIIOBOM MPSMOM, 3aMKUCHIBATH PEHIEHUE C TOMOIIBIK0 CUMBOJIOB.

Hcnonbs3oBaTh HEPABEHCTBA IPU PEUICHUM PA3JIMYHBIX 3a]a4.

DOyHKUIMHA

Pacnio3naBate (yHKIMM u3ydeHHBIX BHAOB. [loka3bBaTh CXeMaTHYECKU

PACIIOJIOKEHHE Ha KOOPAMHATHOM INIOCKOCTH rpadukoB GpyHKMi Buaa: Y = KX, Y
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y = VX, y = |x|, B 3aBucumoctu ot
3HaYeHUH KOd(P(UIUEHTOB, ONMCHIBATH CBOWCTBA (DYHKIIHIA.

Crpouth u H300pakaTh CXEMATHUECKU TPaQUKH KBAJAPATHUHBIX (PYHKIIHA,
OMHCHIBATh CBOMCTBA KBAIPATUYHBIX (PYHKITUHN MO MX Tpadukam.

Pacmo3naBate kBagpatuuHyo (QYHKIHIO 1O (popmysie, TPUBOAUTH TPHUMEPHI
KBaIpaTUYHBIX (DYHKIIMA U3 peaTbHOM KU3HU, GU3HKH, TCOMETPHH.

Yucj10BbIe MOCIEI0BATETHLHOCTH M MPOTPECCUH

Pacnio3naBate apuMETHYECKYyl0 U TEOMETPHUYECKYI0 MPOTPECCHH TMpHU
pPa3HBIX criocoOax 3aJaHusl.

BBITOMHATE  BBIYMCICHHWS C  HWCIOJAB30BaHWEM (opMyn N-ro diIeHa
apuPMEeTHUIECKON U TEOMETPHUUECKOH MPOTPECCHIA, CyMMBI TIEPBBIX N WICHOB.

N3o0paxkaTh 4YIeHBI MOCJIEAOBATEILHOCTH TOYKAMH Ha KOOPAWHATHOU
TUIOCKOCTH.



Pemate 3amaun, CBSI3aHHBIE C YHMCIOBBIMH I1OCJIEI0BATEIBHOCTSIMU, B TOM
YHCIIE 3a/1a4d U3 PEAIbHOM KM3HU (C MCIOIb30BAaHUEM KAJIbKYJIATOPA, HU(POBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3iesioB U TeM ungpoBbie
Ne ni/m P Kontpouabnbie | IIpakTnueckmne (nupp )
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchl
1 Yucna u BelunclieHus. PalinonanbHbie o5 1 bu6mmorexa [IOK
qucna https://m.edso0.ru/7f415b90
butmmoreka [IOK
2 A 27 1
ArCOPAHHCCKHE BHIPAKCHIA https://m.edso0.ru/7f415b90
bub6nuoreka [IOK
20 1
3 ¥ paBHeHILL i HepaBercTsa https://m.edso0.ru/7f415b90
bu6nmoreka [IOK
4 K . D 24 1
OOPAMHATH 1 rpaduKn. PyHKiHH https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
> losTopenye u 0dodmenHe 6 ! https://m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 102 5 0



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

8 KUIIACC

KoanuectBo yacos DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM undpoBbIe
Ne n/m P Konrpoabubie | IIpakTHyeckue (mupp )
NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypcbl
bu6mmorexa [IOK
1 q .K 1
ucna v Beuucienus. KBagparasie KOpHI 5 httos://m.edsoo.ru/7f417af8
5 Yucna u Berunciienus. CTeneHb ¢ 1eNIbIM 7 bu6mmorexa [IOK
II0Ka3aTeyieMm https://m.edso0.ru/7f417af8
3 AnrebpanyecKkue BhIPAXKCHUSI. 5 1 bubnmnorexa [JOK
KBanpatubiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaXKEHHUS. 15 1 bubnmnorexa [JOK
AnreGpanueckas ApoOb https://m.edsoo.ru/7f417af8
5 YpaBHeHHs 1 HepaBeHCTBA. KBapaTHbie 15 1 bubnmnoreka [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBA. CUCTEMBI 13 bubnuotexa [JOK
ypaBHEHUU https://m.edsoo.ru/7f417af8
but6mmoreka [{OK
7 .H 12 1
YpaBHeHus u HepaBeHCTBA. HepaBeHcTBa httos://m.edsoo.ru/7fA17af8
bubnuoreka [JOK
8 O .0 S)
YHICIUH. LCHOBHRIC HOMITHA https://m.edsoo.ru/7f417af8
bu6nuoreka [IOK
9 () 4 9
yHKUHH. THCI0BLIE GyHKLAH https://m.edso00.ru/7f417af8
bu6mmorexa [IOK
10 II 606 6 1
OBTOpEHIE 1 000bIetHE https://m.edso0.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0



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

9 KIIACC

KoanuectBo yacos JIeKTPOHHBbIE
HaunmeHoBaHMe pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabubie | IlpakTHyeckue (mupp )
NMporpamMmblI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchl
1 Yucna u BeluucieHus. J|elcTBUTEIbHbBIC 9 bubmuorexa [JOK
qyucia https://m.edso00.ru/7f419d08
5 YpaBHEHHUs U HEPABEHCTBA. Y PABHEHUS C 14 1 bubnuorexa [JOK
OJTHOM MIEpEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 14 1 bubnmnorexa [JOK
YpaBHEHUN https://m.edsoo0.ru/7f419d08
bu6nuoreka [JOK
. 16 1
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHCcTBa httos://m.edsoo.ru/7f419d08
bu6mmorexa [IOK
1 1
> Pyniunn 6 https://m.eds00.ru/7f419d08
bubmuorexa [JOK
1
6 YucioBkle MOCIIEA0BATEILHOCTH 15 https://m.edso00.ru/7f419d08
7 [ToBTOpEHME, 0000IIIEHNE, CUCTEMATH3ATIHS 18 1 bu6mmorexa [IOK
3HAHUM https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 6 0



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




IHOYPOYHOE IIVTAHUPOBAHHUE

7 KIIACC
KoanuecTBo yacon JJIeKTPOHHbIE
Ne Tema ypoka Ipak. [ara i pposLIe
n/n Bcero oOpa3oBaTesibHbIE
Kon.pad  Pao.
pecypchbl
PaunonanbeHble uncna
YucnoBble BhIpaXeHUS
3 YwucaoBbie BEIpaKEHUS
4 Beipaxenus ¢ 1
MepEMEHHBIMU
5 Bripaxkenus ¢ 1
TepEMEHHBIMU
5 Bripaxenus ¢ 1
NepEMEHHBIMU
7 CpaBHeHME 3HAYCHUN 1
BBIpKCHUI
8 CpaBHeHMe 3HaYCHUN 1
BBIPAYKEHUI
9 CBolicTBa eHCTBUN HA 1
YUCIIaMHU
10 CBolcTBa AEeHCTBUH HAJ 1
YUCIaMHU
Toxnectna.
1 ToxnecTBEeHHBIE 1
npeoOpa3oBaHUs
BBIPAKCHUIN
Toxnectna.
12 ToxnecTBEeHHBIE 1
npeodpa3zoBaHus
BBIPAKCHUI
13 KonTponbhas pabora 1 1
Nel
14 YpaBHEHME U €r0 KOPHH 1
15 JIuneliHOE ypaBHEHHE C 1
OJIHOM NIEPEMEHHOMN
16 JIuHeitHOe ypaBHEHHUE C 1
OJIHOI IepeMeHHOM
17 Pemenue 3amau ¢ 1




MOMOILBIO YpaBHEHUH

Pemenue 3agau ¢

18 IIOMOIIIBIO YPaBHEHUIN
19 Pewenue 3amau ¢
MOMOIIBIO ypaBHEHUN
20 dopMysl
KonTponbhas pabora
21
Ne2
22 YucnoBble IPOMEKYTKH
23 Uro Takoe GpyHKIHS
24 Brruncienue 3HaueHui
¢byHKIMYN IO hopMyIie
o5 Brruucnenue 3naueHuit
dbyukaum mo hopmyiie
26 I'paduk pyHkImMM
[Ipsamas
27 MPOMOPLHUOHATEHOCTD U
e€ rpaduk
[Ipsimas
28 MIPONOPLUOHAIIBHOCTD U
e€ rpaduk
29 Jluneiinas QyHkius u e
rpaduk
30 Jluneiinas QyHkuus u e
rpaduk
3amanue GyHKIUH
31 HECKOJIBKUMH
bopmynamu
3ananue GyHKIUN
32 HECKOJIbKUMH
dbopmynamu
KonTponbhas pabora
33
Ne3
OrnpeniesieHUE CTEMEHH C
34 HaTypaTbHBIM
MoKaszaTesieM
35 YMHOXEHHE U JIeIeHue
cTeneHei
36 VYMHOXEHUE U IEJICHUE

CTENEeHEN




37

Bo3Benenue B cTeneHn
IIPOU3BCACHHUA U
CTCIICHHU

38

Bo3sBenenue B cTeneHp
MIPOU3BEJICHUS U
CTEIEHU

39

OnHo4JIeH U €T0
CTaHIAPTHBIA BU

40

YMHOXEHHE
OJHOYJICHOB.
Bo3Benenune oqHouseHa
B CTEIEHD

41

42

YMHOXKEHHE
OJTHOYJICHOB.
Bo3Benenune oqHoueHa
B CTENEHD

OyHKIUU Y = X2 ny =
X3 u ux rpaduku

43

O MMPOCTBIX U COCTABHBIX
qucjiax

44

KonTponbhas padbora
Ne4

45

MHorouseH u ero
CTaHIAPTHBIA BUL

46

MuorouwieH u ero
CTaHIAPTHBIA BUJ

47

Crno’keHre 1 BEIYUTaHHUE
MHOT'O4JICHOB

48

Ci1o)eHMe U BEIYUTAHHE
MHOTOYJICHOB

49

50

VYMHOXKEHHE OJHOYJICHA
Ha MHOT'OYJICH
VYMHOXEHNE 0JHOYIIEHA
Ha MHOTOYJICH

o1

YMHOXEHHE OJJHOUJIEHA
Ha MHOT'OYJICH

52

Beinecenue o0uero
MHOKHUTEIIS 32 CKOOKU

53

BriHecenue 0011ero
MHOKHATEIIS 38 CKOOKH




54

Brinecenne o01ero
MHOKHUTEIIS 34 CKOOKH

55

KonTponbhas pabora
Ne5

56

YMHOXKEHUE
MHOTroOWwiIeHa Ha
MHOTOYJIEH

57

YMHOXKEHUE
MHOTOWIEHA Ha
MHOTOWIEH

58

VYMHOXeHHE
MHOTOWIECHA Ha
MHOTI'OYJICH

59

Paznoxenne
MHOTI'OWIeHa Ha
MHOKUTEH CITOCOOOM
TPYIIHPOBKA

60

Paznoxenue
MHOTOYJICHA Ha
MHOKUTENH CITOCOOOM
TPYIIUPOBKH

61

Jenenue ¢ ocTaTkKoM

62

KonrpoasHas pabora
Ne6

63

Bossenenue B kBagpar u
B KyO CyMMBI U
pa3HOCTH JIBYX
BBIPAYKECHHI

64

Bo3Benenue B kBajpar u
B KyO CyMMBI U
Pa3HOCTH JBYX
BBIPAYKEHUI

65

66

Pasnoxenne Ha
MHOKHUTEJIH ¢ IIOMOILBIO
dbopmyn kBagpaTa
CYMMBI M KBaJpaTa
pazHoOCTH

Pasznoxxenne Ha
MHOKHUTEJIH ¢ TIOMOILBIO
dbopmyn kBagpaTa
CYMMBI M KBaJpaTa




Pa3sHOCTH

67

Pasznoxenne Ha
MHOYHTEJH C TIOMOIIBIO
(bopmyn kBazgpara
CYMMBI U KBaJpaTa
pa3HoCTH

68

YMHOXEHUE Pa3HOCTH
ABYX BI)Ipa)KeHI/Iﬁ Ha ux
CyMMy

69

YMHOKEHHE Pa3HOCTU
JIBYX BbIpaXXEHHI Ha UX
CymMmy

70

Paznoxenue pasnoctu
KBaJIpaToOB HA
MHOXHUTENH

71

Pasnoxenne pazHoctu
KBa/IpaToOB Ha
MHOKUTENH

72

Pa3znoxxenue Ha
MHOXHUTEJIH CYMMBI 1
pa3HOCTH KyOOB

73

KonrtponsHas padota
Ne7

74

[Ipeo6paszoBanue Lenoro
BBIPpAKCHUS B
MHOI'O4JICH

75

[Ipeobpa3zoBanue 11e10r0
BBIPAYKCHUS B
MHOTOWICH

76

[IpeobpazoBanue 11e71010
BBIPA)KCHUS B
MHOTOYJICH

77

[Ipumenenue
Pa3IUYHBIX CIIOCOOOB
ISl Pa3JIOKeHUS Ha
MHOYHUTEIH

78

[Ipumenenue
Pa3JIMYHBIX CIIOCOOOB
VIS PA3TIOKEHHS Ha
MHOKUTEH

79

Bo3Benenue nByusieHa B




CTCIICHb

KonTponbhas pabora

80 Ne§ 1

81 JIuneliHOE ypaBHEHHE C 1
JBYMsI IEpEMEHHBIMU
I'paduk nuHelHOTO

82 YPaBHCHHS C TBYMS 1
MIePEeMEHHBIMU
I'paduk nmuHeriHOTO

83 YpaBHEHUS C ABYMS 1
MepEMEHHBIMU
CucTeMbl TUHEHHBIX

84 ypaBHEHUH C ABYMsI 1
NepEMEHHBIMU
CucteMbl THHEHHBIX

85 ypaBHEHUH C IBYMs 1
MePEeMECHHBIMU

86 Croco06 moICTaHOBKH 1

87 Croco0 ToICTaHOBKHA 1

88 Cnoco0 clIoKeHHs 1

89 Cnoco0 cltoKeHHs 1
Pemenue 3amau ¢

90 IIOMOILIBIO CUCTEM 1
ypaBHEHUH
Pemenue 3amad ¢

91 IIOMOIIIBIO CHCTEM 1
ypaBHEHUH
JInHeliHbIE HEPABEHCTBA

92 C IBYMs1 [IEPEMEHHBIMU 1
U UX CHCTEMBI
JIuHeitHbIe HEpaBEHCTBA

93 C IByMsI TIepeMEHHBIMHU 1
U UX CHUCTEMBI
JluneliHbIe HEPABEHCTBA

94 C ABYMS TIEPEMEHHBIMHU 1
U UX CHCTEMBI
KonrponsHas padota

95 1
Ne9

96 [ToBTOpenune. yHKIUN

97 [ToBTopenue. CteneHs ¢




HaTypaJbHBIM
HoKa3zaTesieM

98

[ToBTOpEHHE.
MHuorouieHsl

99

IToBTOpeHune. @opMyiibl
COKpAILIEHHOT'O
YMHOKEHUS

100

Hrorosast KOHTpOIbHAS
pabota

101

AHanu3 UTOroBOM
KOHTPOJIbHON PabOThI

102

AHanus UTOroBoi
KOHTPOJILHOM paboThI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

10




8 KUIIACC

DJIeKTPOHHbBIE
uugposbie
KoanuecTBo yacon flata oOpa3oBaTe/ibHbIE
Jr:‘;_)n Tema ypoka pecypcbl
Beero Konr | IIpak
paod paod
1 PanmonaneHbIe BBIpaX)eHUs 1
9 OCHOBHOE CBOMCTBO IpO0OH. 1
Cokpaienue apooeit
3 OcHOBHOE CBOWCTBO ApoOH. 1
Coxpatenue apobeit
CloXeHHE U BLIYUTAHUE
4 Jipo0eii ¢ OTMHAKOBBIMH 1
3HAMEHATEISIMHU
ClioXeHHE ¥ BRIUMTAHUE
5 Ipo0eil ¢ 0IMHAKOBBIMU 1
3HAMEHATEIIMHU
CioKeHHe U BEIYUTaHUE
6 Ipo0eii ¢ pa3HBIMH 1
3HAMEHATCIISIMU
CroXeHHe U BEIYUTAHUE
7 Ipobeil ¢ pa3HbIMU 1
3HAMEHATEIAMHU
8 KonTponbnas padora Nel 1 1
YMHOXEHUE ApOOCi.
9 Bo3seenenue apodeii B 1
CTENCHb
10 Henenue apobeit
11 Henenue npodeit
12 [Ipeo6pa3oBanue 1
paIoHaTHHBIX BRIPAKEHUHN
13 [TpeoOpazoBanue 1
paIMoOHaIbHBIX BBIPAKEHUH
Oynknus y =k/x u eé
14 1
rpaduk
15 [TpencraBiaeHue qpooH B 1

BHJIC CYMMBI JIpo0eii




16

Konrponbnas padora Ne2

17 JlelicTBUTENBbHBIC YHCTIA
KBagparusie

18 KOpHU.ApUPMETUIECKHIA
KBaJIpaTHBIN KOPEHb

19 VYpaBHenue x2 = a

20 VYpaBHenue x"2 =a
Haxoxnenue

21 npUOIMKEHHBIX 3HAUCHUH
KBaJIpaTHOT'O KOPHS

22 Oynkus y = Vx

93 KBanpatHblii KOpeHb U3
MIPOU3BEICHUS U JPOOH

24 KBagpatHslii KOpeHb U3
CTETIeHU

25 Konrtponsnas padora Ne3
Brinecenne MHOXKUTENS 3a

26 3HaK KopHs. BHecenue
MHOYHTEJIS 1101 3HAK KOPHS
BriHecenne MHOXKHTENS 32

27 3HaK KopHs. BHeceHnue
MHOYHTEJISI TT0/T 3HAK KOPHS
[TpeoOpazoBanue

28 BBIPAXKEHUM, COAEPIKALLIUX
KBaJIpaTHbIE KOPHU
[IpeobpazoBanue

29 BBIPKEHHM, COAEPIKAIINX
KBaJIpaTHbIE KOPHU

30 [IpeobOpazoBaHue TBOMHBIX
pajnKanoB

31 Konrtpomnbnas padora Ne4d

39 Henonueie kBagpaTHbIE
ypaBHEHUS

33 HenosnHble kBaipaTHbIE
ypaBHEHHS

34 dopMyna KOpHEH
KBaJIpaTHOT'O YPaBHEHUS

35 dopMmyna KOpHEH
KBaJ[paTHOTO ypaBHEHHS

36 Pemenue 3amau




37 Pewmenue 3amay 1

38 Teopema Buera 1

39 Teopema Buera 1

40 Konrponbnas padora Ne5 1

41 KBanpatHblii TpEXUIEH U €T0 1
KOpHHU
KBagpatHblil TPEXWIEH U €r0

42 1
KOpHH

43 Paznoxenune kBaapaTHOTO 1
TpEXUIeHA HA MHOXKHUTEIN

44 Pa3znoxxenue kBagpaTHOIrO 1
TpEXUJIeHa HA MHOXHUTEIU

45 Paznoxenune kBaapaTHOTO 1
TpEXUIeHa HA MHOXKHUTEIN

46 Pemenue npoOHbIX 1
paIoHaTbHBIX YPABHCHHIMA

47 Pemenne npoOHBIX ) 1
paIMoHaIBHBIX YPABHCHHIMA

48 Pemenue npoOHbIX 1
paIoHaTBHBIX YPABHEHHIA

49 Pemenue 3amay

50 Pemenue 3amay

51 Pemienue 3amau

59 YpaBHeHUE ¢ ABYMsI 1
MIEPEMEHHBIMU U €T0 Tpaduk

53 VYpaBHeHuUe ¢ 1ByMs 1
NepEMEHHBIMH U €T0 rpaduk

54 VYpaBHEeHHE C ABYMSI 1
MePEMEHHBIMU U €T0 Tpaduk

55 YpaBHeHME € IByMs 1
MIEPEMEHHBIMH H €ro Tpaduk
HccnenoBanue cucteM ABYX

56 JTUHENHBIX YpaBHEHUM C 1
JBYMSI TICpEMEHHBIMA
HccenenoBanue cucTeM aByx

57 JIMHEWHBIX YPaBHEHUH C 1
JBYyMSI TIEpEMEHHBIMU

58 ['paduueckuii criocod 1

pEeUIeHUs] CUCTEM ypaBHEHUI




['pacdmueckuit ciocod

59 pEIICHUs] CUCTEM ypaBHEHUI !

50 Anrebpandeckuii crocod 1
peuIeHusl CUCTEM ypaBHEHUI

61 Anrebpanydeckuii cocod 1
pEIIeHUs CUCTEM YPaBHEHHIA

62 Peurenue 3amau 1

63 YpaBHEHUS ¢ MapaMeTpoM 1

64 Konrponsnas padora Ne6 1

65 YwucoBble HEPABCHCTBA 1

66 CBolicTBa YHUCIIOBBIX 1
HEPABCHCTB

67 CroxkeHue 1 YMHOXKCHHUE 1
YUCJIOBBIX HEPABEHCTB

68 CrnosxeHue 1 yMHOKEHHUE 1
YHCIIOBBIX HEPABCHCTB

69 IIepeceuenue n 1
00BeTMHEHNE MHOKECTB

70 YucnoBbie POMEKYTKH 1

71 PeleHre HepaBEeHCTB C 1
OJHOM IEpEMEHHOI
Pemenne cucrem

712 HEPaBEHCTB C OJIHOM 1
MEPEMEHHOM
Pemrenne cucrem

73 HEPaBEHCTB C OJTHOM 1
MePEMEHHOM

74 Jloka3zaTenbCTBO HEPABEHCTB

75 KonTponbhas pabota No7
Oynkius. O6macTh

76 OTIpeICIICHUS] U MHOXKECTBO 1
3HaYeHUN QYHKINH
Oynkuusa. O6nactb

77 OTIpeIeNICHUsI 1 MHOYKECTBO 1
3HAYCHHUN PYHKITUN

78 CaoiicTBa (QyHKIIUN 1

79 CaoiicTBa QyHKIIUN 1

80 CgoiicTBa GHyHKIIUH 1

81 CBo¥icTBa THHENHOM 1




byHKIIUN

CBoiicTBa JUHEHHOM

82 byHKIMH

83 CaoiicTBa TMHEWHON
byHKIIUN

84 CaoiictBa Qyukumii Y =k/x u
y =x

85 CaoiictBa ¢yukumii Y =k/x u
y =x

86 CaoiictBa Qyukumii Y =k/x u
y =x

87 Ienas u qpoOHas yacTu
quCIa

88 Llenast u npobHas 4yacTh
qrcna

89 KontponbHas pabota Ne§
OrnpeienieHNE CTETICHH C

90 LEJIBIM OTPHIATEIBHBIM
noKa3aresiem

01 CBoICTBa CTENEHU C TETBIM
MoKa3areaeM

92 CBoiicTBa CTENEHU C LEIBIM
MoKazarejaeM

03 [TonsiTE CTaHIAPTHOTO
BHJIa YMCIIa

94 Pemenwe 3ama4 ¢ OonpmmMu
Y MaJIBIMHU YUCIIAMH

95 OyHKIIUU Y = XM -1 my = x°
-2 ¥ UX CBOMCTBa

96 Konrponsnas padora Ne9

97 IToBTOpenue. PannonanbHbie
ZIpobu

98 IToBTrOopenue. KBagparusie
KOpHH

99 IToBTOpEHUE. YpaBI-ieHH;I 5
CHUCTEMBbI ypaBHEHUH

100 NrtoroBas KOHTpOJIbHAS
pabora

101 AHann3 KOHTPOJIBHOM

paboThI




102

AHann3 KOHTPOJIbHOU
paboThI

OBLIEE KOJIMYECTBO YACOB

10 ITPOI'PAMME

102

10




9 KUIIACC

No KoauuecTBO 9acoB
n/ | Tema ypoka Bcer | Konur Ipakr Hara
n 0 paod paod
1 JlelicTBUS HaJ 1eHCTBUTEIBHBIMU YHUCIAMU 1
2 JlelicTBUS Haa IEHCTBUTEIIHHBIMH YHCIIAMHU 1
3 JencTBust HaJ AEHCTBUTEILHBIMU YUCIAMHU 1
4 CpaBHeHHE 1EUCTBUTEIIBHBIX YHCET 1
5 CpaBHeHUE 1eHCTBUTENIBHBIX YHCEIl 1
6 CpaBHEHHE TEHCTBUTEIBHBIX YUCEI 1
7 [TorpeurHocTh ¥ TOYHOCTH MPUOJIMKESHUS 1
8 Konrtposnbnas padora Nel 1 1
PazMepsl 00BbEKTOB OKpYXkKAIOILEro MUpa U
9 JUIUTEIBHOCTh MPOLIECCOB B OKPYIKAIOLIEM 1
MUpe
10 IIpakTHKO- OpUEHTUPOBAHHBIE 3aaUU
11 [IpakTHKO- OPHEHTUPOBAHHBIE 3a/1a4N
12 To4HOCTH TIpEACTaBICHUS JCHCTBUTEILHBIX 1
quces B BUJE JECITUYHBIX ApoOeil. Yucno
13 Kontponbnas padota Ne2 1 1
14 CBoiicTBa 4YETHOCTH U HEUETHOCTH (DYHKITHIA 1
15 CBoifcTBa 4YETHOCTH U HEUETHOCTH (DYHKIIHIA 1
16 CBoiicTBa Y6THOCTH M HEYETHOCTH (DYHKITHI 1
17 I'paduku 1 cBOICTBa HEKOTOPHIX BUOB 1
byHKIUH
18 I'paduku 1 cBOICTBa HEKOTOPBIX BUJIOB 1
byHKIMHA
19 I'paduku 1 cBOICTBa HEKOTOPHIX BUOB 1
byHKIUH
20 OyHkims y = ax”2, e€ rpaduk U CBOHCTBA
21 OyHKIUsa Yy = ax”2, e€ rpaduk U CBOHCTBA
99 I'paduk pyHkmmit y =ax*2+nuy =a(X — 1
m)~2
23 I'paduk pyHkimit y =ax*2+nuy =a(X — 1
m)"2
24 I'paduk pyHkmit y =ax"2+nuy =a(X — 1
m)"2
25 I'paduk pyHkuuit y =ax*2+nuy =a(X — 1




m)"2

[TocTpoenue rpaduka KBagpaTUIHON

26 1
byHKIII

97 [Toctpoenue rpaduka KBaApaTUIHON 1
byHKIII

28 JpoGHo-nuHeiiHas GyHKIUA U e€ rpadux 1

29 KonTponbras padora Ne3 1

30 Ilenoe ypaBHEHUE U €ro CBOMCTBA 1

31 [lemoe ypaBHEHHE U €T0 CBOMCTBA 1

32 JIpoOHBIe paliOHAILHBIC YPAaBHEHUS 1

33 JlpoOHBIE palliOHANbHbBIC ypaBHEHHUS 1

34 Perienne TeKCTOBBIX 33714 C TOMOUIBIO 1
YpaBHEHUU

35 Pemrenne TeKCTOBBIX 33714 C IIOMOIIBIO 1
ypaBHEHUH

36 Perrenne TeKCTOBBIX 33714 C IOMOUIBIO 1
ypaBHEHU

37 KonTponbnas pabora Ne4 1

38 PemieHne HepaBeHCTB BTOPOM CTEIIEHH C 1
OJIHOU IIEPEMEHHON

39 Pemienue HepaBeHCTB BTOPO CTENIEHU C 1
OJIHOM IIEPEMEHHOMN

40 Perienne HepaBeHCTB METOOM HHTEPBAJIOB

41 PerieHne HepaBeHCTB METOIOM HHTEPBAJIOB

42 Hexotopbie mpuéMBbl pemeHns ebIX 1
ypaBHEHUH

43 Konrponbnas padora Ne5 1

44 YpaBHEHUE ¢ IBYMS TIEPEMEHHBIMHU U €TI0 1
rpaduk

45 VYpaBHeHUE ¢ ABYMS IEPEMEHHBIMHU U €TI0 1
rpaduk

46 YpaBHEeHHE ¢ ABYMsI IEPEMEHHBIMU U €T0 1
rpaduk

47 Pemenue cucrem ypaBHEHUI ¢ IByMs 1
NepeMEeHHBIMU

48 Perrenue cuctem ypaBHEHUI ¢ IByMs 1
nepeMEHHBIMHU

49 Pemrenue cucrem ypaBHEHUI ¢ IByMs 1

NEPpCMCHHBIMHA




HccaenoBanue CUCTEMBI ABYX JIMHEWHBIX

50 YpaBHEHUI C ABYMS [IE€PEMEHHBIMU 1

51 HccrenoBanue CUCTEMBI IBYX JIMHEHHBIX 1
YPaBHCHHI C ABYMS IEPEMECHHBIMU

59 HccnenoBanue cucTeMbl IBYX TUHEHHBIX 1
ypaBHEHUH C IBYMS MIEPEMEHHBIMU

53 HccrenoBanue CUCTEMBI IBYX JIMHEHHBIX 1
ypaBHEHUH C IBYMs NIEPEMEHHBIMU

54 Pemenue 3a1a4 ¢ MOMOIIBIO CUCTEM 1
YpaBHEHHUI BTOPOW CTENIEHU

55 Penrenue 3a1a4 ¢ TOMOIIBIO CHCTEM 1
YpPaBHEHUI BTOPOM CTENIEHU

56 Pemienue 3a1a4 ¢ IOMOIIBIO CUCTEM 1
YpaBHEHHUI BTOPOW CTENEHU

S7 HepaseHncTBa ¢ 1Byms miepeMeHHBIMU 1

58 HepagencrBa ¢ 1ByMs IepeMEHHBIMU 1

59 HepaBeHncTBa ¢ qByms mepeMeHHBIMU 1

60 HepaBeHcTBa ¢ ABYMsI IEpEMEHHBIMH 1

61 HepagenctBa ¢ 1ByMs iepeMEHHBIMU 1

62 CucTteMbl HEpaBEHCTB C IBYMs IIEPEMEHHBIMH 1

63 CucTeMbl HEpaBEHCTB C JIByMs IEPEMEHHBIMU 1

64 CucreMbl HEpaBEHCTB C BYMS IIEpEMEHHBIMU 1

65 CucreMbl HEpaBEHCTB C IByMs IIEPEMEHHBIMU 1

66 CucTeMbl HEpaBEHCTB C JIByMs IEPEMEHHBIMU 1
HexoTtopbie mpuéMsbl pemeHns CUCTEM

67 YpPaBHEHU BTOPOM CTENEHU C JBYMSI 1
MIEPEMECHHBIMU
Hexotopsie npuéMsl perieHns CUCTeM

68 YpaBHEHMI BTOPOIl CTENIEHU C IByMS 1
MIePEeMECHHBIMU

69 KonTponbHas padora Neb6

70 [TocnenoBarenbHOCTH
Omnpenenenne apudMETHIESCKON MPOTPECCHH.

71 ®opmyna N-To wieHa apuhMeTHIECKON 1
IpOTpecCcuu
Onpenenenne apuMeTHUECKON MPOTPECCUU.

72 ®opmyna N-ro wieHa apudmeTndecKoit 1
porpeccuu

73 Onpenenenne apuMETHIECKON MPOTPECCHHU. 1




®opmyna N-To wieHa apudMeTndecKoi
IIPOrpeccun

@opMyiia CyMMBI IEPBBIX N YJICHOB

74 . 1
apru(MEeTHIECKO MPOTrpeccun

75 dopmyna CyMMBI IEPBBIX N YJICHOB 1
apudmeTnyeckoil mporpeccuu

76 dopmyiia CyMMBI IEPBBIX N WICHOB 1
apu(MeTHUECKOM mporpeccun

77 KonTponbnas paborta No7 1
OnpeneneHrie reOMETPUYECKOM MPOTrPECCU.

78 ®opmyiia N-ro 4jeHa reOMEeTPUIECKON 1
IPOTPECCHU
OnpeneneHue reoMeTpUYECKON POTrPeCCUH.

79 dopMyna N-To YieHa reOMETPUICCKOM 1
IPOTPECCHA

80 ®opmyIia CyMMBI IEPBBIX N YWICHOB 1
reOMEeTPUYECKOil porpeccun

81 ®opmysia CyMMBI IEPBBIX N YICHOB 1
Te€OMETPUIECKOI MPOrpeccun

82 ®opmyIia CyMMBI IEPBBIX N YICHOB 1
reOMETPUYECKOIl porpeccun

83 MeTton MaTeMaTUYeCKON HHIYKIIUU 1

84 KonTponbras padota Ne§ 1

85 [ToBrOpenue. Yucina v BHIYUCICHUS 1

86 [ToBTOopenwue. Uncna u BEIYUCICHUS 1

87 [ToBTOopenue. Uucna u BEIMUCICHUS 1

88 [ToBTrOopenue. Yncna 1 BEIYUCICHUS 1

89 [ToBropenue. @yHKIUHN U TpaduKu 1

90 [ToBTOopenne. yHKIMH U TPAPUKH 1

91 [ToBTOpenue. @yHKIMU U TpadUKH 1

92 [ToBTrOopenue. @yHKIUHN U TpadUKu 1

93 [ToBTOpenue. YpaBHEHUS U HEPABEHCTBA C 1
OJTHOM MepeMeHHON

94 [ToBTOpEeHMEe. YpaBHEHHUS U HEPABEHCTBA C 1
OJTHOW TIEpEMEHHOM

95 [ToBTOpEeHHe. YpaBHEHHs 1 HEPABEHCTBA C 1
OJTHOM MepeMeHHON

96 [ToBTOpeHMe. YpaBHEHUS U HEPABEHCTBA C 1

OJIHOM IIEPEMEHHON




IToBTOpeHue. YpaBHEeHHE U HEPABEHCTBA C

97 1
IBYMs IEPEMEHHBIMU

08 [ToBTOpeHue. YpaBHEHNE U HEPABEHCTBA C 1
JByMsI IEPEMEHHBIMU

99 IloBTOpEHME. YpaBHEHNE U HEPABEHCTBA C 1
JBYMS IEPEMEHHBIMU

100 [ToBTOpenue. ApudmeTrueckas u 1
reOMETPUYECKasi IPOrpeccust

101 IToBTOopenue. Apupmernueckas u 1
reoMeTpudecKas Iporpeccus

102 [ToBTOpeHnue. ApudmeTrueckas u 1
reOMETpUYECKasi IPOrpeccust

OBIIEE KOJIMYECTBO YACOB ITO 102

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» AnreOpa, 8 knacc/ MakapsiueB FO.H., Munatok H.I'., Hemikos K.U. u apyrue;
nop penakiuei TenskoBckoro C.A., AkimonepHoe o01ectBo «M3aaTenbcTBO
«ITpocBenieHue»

» Anrebpa, 9 kimacc/ MakapsiueB FO.H., Munaiok H.I'., Hemkos K.U. u npyrue;
noj penakiuent TensikoBckoro C.A., AKoHepHoe o601ecTBo «M31arenbcTBo
«IIpoceemenue»

* Maremartuka. Anrebpa: 7-i kiacc: 6a30BbIi ypOBEHb: YUEOHUK, 7 Kiacc/
Makapserues FO.H., Munatok H.I'., HemikoB K.W. u apyrue; noa pen.

TensikoBckoro C.A., Akimoneproe odmiectBo «M3aarensctBo «lIpocBenienue»

METOINYECKHUE MATEPHUAJIbBI UIA YUYUTEJIA
Matemaruka. AnreOpa: 7-9 kimaccel: 6a30BbIi y9eOHUK: METOUYECKOE TOCOOHE
K peaMeTHOU TuHuM yueOHukoB o anreope FO.H. Makapsiues, H.I'. MuHnioxk,

K.W. HemkoBa u np. AkimonepHoe o0miectBo «M3aarensctBo «IIpocBemienue»

Marematurka. YHUBEpCaIbHbI MHOTOYPOBHEBBIN COOPHUK 3aa4. 7-9 KIacchl.
ydueOHoe mocobue s 001eo0pa3zoBaTebHbIX opranu3anuid. B 34. .1 Anrebpa /
C.A. lllecrakos, 1.B. Amenko, AkiinonepHoe obmectBo «M3aaTeancTBo

«IIpocBemieHue



MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru
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