MHWHHUCTEPCTBO NPOCBEIEHUSI POCCUMCKOMN ®EJEPAIIUA
Munucrepcerso oopasosanus Ilensenckoii ods1acTu

Paiionnsiit OTaesa O0pa3oBanus

MOY OOIII c. Hese:xxknno besmuckoro paiiona Ilensenckoii o0/iactu

PACCMOTPEHO

Ha 3aceganun MO
YUUTENEH MaTEMaTUKH

[Tporokomn Nel
oT «18» aBrycra 2025T.

COI''TACOBAHO

Ha nregcosete MOY
OOI1II c. HeBexxxknuo

[Tpotoxkom Nel

ot «18» aBrycra 2025T.

YTBEPXXIEHO

JUPEKTOP IIKOJIBI

Kaparaesa B.1..
[Tpukas Ne81
oT «29» aBrycra 2025T.

PABOYAS ITPOI'PAMMA

(ID 24379584)

yueOHOro Kypca «Aaredpa»

JUTs o0yuaromuxcs 7-9 kiaccoB

c.HeBe:xxkknno 2024



MNOACHUTEJIBHAS 3AIITUCKA

Anrebpa sBifeTCSs OJHHMM U3 OINOPHBIX KypCOB OCHOBHOI'O OOLIETO
oOpa3oBaHMsI: OHAa 00eCIeUnBaeT U3YUEHHE IPYTUX JAUCHUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TYMAHUTAPHOTO LHKIOB, €€ OCBOCHHE HEOOXOAMMO s
IPOAOHKEHUS 00pa30BaHUs U B MMOBCEAHEBHOM XKu3HU. Pa3BuTHe y 00yuaronmxcs
HAy4YHBIX MPEJCTABICHUN O MPOUCXOXKACHUH U CYLUIHOCTH airedpandyeckux
abcTpakiuii, cnocodbe OTpakeHUs MaTEMAaTUYECKON HAyKOW SIBIEHUH U IPOLECCOB
B NpPUPOJE U OOILECTBE, POJM MATEMaTHUYECKOIO MOJECIUPOBAHMS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIIUICHUS, HEOOXOIUMBIX AJIA aJaNnTaliid B COBPEMEHHOM LU(POBOM
obmectBe. M3ydyeHue anreOpbl oOecrneuumBaeT pa3BUTHE YMEHHUsS HAOIIOAATh,
CpaBHMBaTh, HaXOAWUThb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JCHCTBHSI M BBIBOBI,
dbopmynupoBath yTBepkacHHUI. OCBOCHKE Kypca anreOpsl 00ecednBacT pa3BUTHE
JOTUYECKOTO MBIIIJICHUSI OOYYArOMIMXCSA: OHHM HCIOJIB3YIOT JEAYKTUBHBIE H
MHAYKTUBHBIE pacCyXJeHus, 00001IeHNEe U KOHKPETU3aIMI0, abCTparupoBaHue U
aHasioruto.  OOydeHue  anreOpe  IpeanojiaraeT  3HAUYUTEIbHBIH  00BEM
CaMOCTOSITENTFHON  JIEATEIHHOCTH OOYYaIOIUXCS, IO03TOMY CaMOCTOSITETbHOE
peleHue 3aa4 SBISETCS peann3alieil JesTeIbHOCTHOTO IPUHIINAIIA 00yUeHUSI.

B crpyktype mnporpaMmbl y4eOHOTO Kypca «Anredpa» A OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHMUMAIOT COJEPKATEIbHO-METOIUUYECKHIE
auHUM: «Yucaa v BBIYMCIEHUN, «Aredpandeckue BhIpaKeHUsD, « Y paBHEHUS U
HepaBeHCTBa», «DyHkiumy. Kaxkmgas u3 3THUX coaepKaTeabHO-METOAUYECKUX
JVHUHA pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET M3YUYCHUS Kypca, B3aUMOJICHCTBYS C
IpyrUMH ero JuHMsIMH. B Xozme wu3ydeHus ydeOHOro Kypca OO0ydaromiumcs
IPUXOJIUTCS JIOTHYECKH pacCyKIaTh, MCIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIH
A3bIK. B CBSI3M ¢ 3THUM B mporpamMmy ydeOHOro Kypca «Anredpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTUKH, MPEICTAaBICHHBIE BO BCEX OCHOBHBIX pasjenax
MaTeMaTH4YECKOro oO0pa3oBaHUs M CIIOCOOCTBYIOIIME OBJIAJICHUIO 00YUYarOIUMUCS
OCHOB  YHUBEpCAJBHOTO MareMaTudeckoro s3bika. CoaepkaTelnbHOM U
CTPYKTYpHOM OCOOCHHOCTBIO Y4eOHOTo Kypca «AureOpa» SBISETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Conmepxxanne nuHUM «Yuclia W BBIYUCICHUS» CIYXKUT OCHOBOW MJis
JABHEUIIIETO M3y4YeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYyYarOIINXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS TIOJIB30BATHCS alITOPUTMAMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX I TIOBCETHEBHOM
®U3HU. Pa3BuTHE MOHATHA O YKCIE HA YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMS
CBSI3aHO C pAalMOHAIBHBIMU M HPPALUOHAIBHBIMH YHUCIaMH, (HOPMUPOBAHHEM



NPEACTABICHU O JEHCTBUTEIBHOM 4YHCJE. 3aBEPIICHHE OCBOEHUS YHCIOBOU
JIMHUU OTHECEHO K cpeiHeMY 00111eMy 00pa30BaHHUIO.

CopeprkaHue IByX anreOpandecKux JUHUN — « AnreOpandecKkre BRIPaKCHHS
U «YpaBHEHHS] U HEPAaBEHCTBa» CIOCOOCTBYET (HDOPMHUPOBAHHUIO Y OOYUAIOIIUXCS
MaTEeMaTUYeCKOro arnmapara, HeOOXOAUMOTO JUIsl PelleHUs] 3aJad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M IMPaKTUKO-OPUEHTHPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOI'0 00miero oOpa3oBaHMsl Y4eOHBIM MaTepuas TPYIIUPYETCS BOKPYT
palroHaIbHBIX BBIpAKEHUN. Anredpa JEMOHCTPUPYET 3HAUCHUE MATEMaTUKU KaK
A3bIKa IS TOCTPOCHHMS MAaTEMaTUYECKUX MOJENICH, ONMUCAHUS IPOLIECCOB H
SBJICHMM peanbHOTO MHpa. B 3amaun oOydeHus anredpe BXOIAT TakxKe
JalbHENIIee pa3BUTUE AJTOPUTMHUYECKOTO MBIIUICHUS, HEO0OXOJWMOIo, B
YaCTHOCTH, JUIsI OCBOEHUSI Kypca HMH(POPMATHKH, U OBJIAJICHUE HABBIKAMU
NEAYKTUBHBIX paccyxaeHuil. [Ipeobpa3zoBanue CUMBOJBHBIX (POPM CIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUs!, CHOCOOHOCTEN K MaTEMAaTUYECKOMY TBOPYECTBY.

Conepxanue (pyHKIMOHAIbHO-Tpa(UUYECKON JIMHUU HALEJIEHO Ha MOIY4YCHHE
0Oy4arolMMHUCs 3HaHUM 0 (PYHKIMAX KaKk BaKHEWIIEH MaTeMaTH4eCKOW MOJeNH
JUTSL ONTMCAHUS M UCCIENOBaHUS pa3HOOOPA3HBIX MPOLECCOB U SBJICHUNA B IPUPOJIE
u obmiectBe. M3yueHune maTtepuajia CHOCOOCTBYET Pa3BUTHIO Yy OOyYarOIIMUXCA
YMEHHMSI UCTIOIb30BaTh PA3IMYHbIEC BHIPA3UTENbHBIE CPEACTBA S3bIKa MAaTEMaTUKU —
CIIOBECHBIE, CHUMBOJIMYECKUE, Tpaduyeckue, BHOCUT BKJIaJ B (OPMUPOBAHUE
IpEJICTaBICHUNA O POJIM MAaTEMATUKH B PA3BUTUU IUBUIM3ALMH U KYJIbTYpBHI.

CornacHo yueOHOMYy IUTaHy B /-9 Kjaccax H3ydaeTcsi Y4eOHBIM Kypc
«Anre0Opa», KOTOpPbI BKJIIOYAET CIEAYIOIINE OCHOBHBIE PA3Aeibl COJEPKAHUS:
«Uucna u BBIUHCICHUA», «AJIreOpandyecKue BBIPAKEHUS», «YpaBHEHUS U
HEPaBEHCTBA», « DYHKIIMM.

Ha uzydenne yuebHoro kypca «Anredpa» orBoautcs 306 gacos: B 7 kiacce
— 102 4aca (3 ygaca B Henento), B 8 kinacce — 102 gaca (3 yaca B Henelnwo), B 9
kiacce — 102 yaca (3 yaca B Hefieui0).



COAEPXKXAHUE OBYYEHUSA
7 KIIACC

Yuciaa 1 BIYUCTICHUSA

Jpobu OOBIKHOBEHHBIE M NECATUYHBIC, TIEPEX0] OT OAHOW (hopMbl 3ammcu
npobeit k gpyroil. IloHaTHe palMOHAaIBLHOTO 4YHCA, 3alUCh, CpPaBHEHUE,
yOOpSAIOYMBAHUE  pAlMOHANBHBIX 4uceNl. ApudmeTHdeckue JEUCTBUS C
palMOHAIBHBIMYA YHMCIaMu. Pellienue 3agad U3 peaibHOW NPaKkTUKW HA 4acTH, Ha
Jpo0u.

CreneHb C HaTypaJlbHbIM IIOKa3aTeJeM: OIpeAelieHne, MNpeoOdpa3oBaHUe
BBIPKEHHII HA OCHOBE OIPEAENICHUs, 3auch 00apmMX uncel. [IponeHTsl, 3anuch
IPOLEHTOB B BUJAE ApoOH U ApoOH B BUJAE MPOLEHTOB. Tpu OCHOBHBIE 3aJlauM Ha
IIPOLICHTBI, PELICHUE 3a1a4 U3 PEalbHON IIPAKTUKHU.

[IpumMeHeHnE TPU3HAKOB  JACIMMOCTH, PA3JIOKEHHE HA  MHOYKUTEIN
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4Mcie TmpsiMas U oOparHas
MIPONOPIUOHAIBHOCTH.

AaredpanvecKue BbIPAKEHUS

IIepemeHHbIE, UUCIOBOE 3HAYEHUE BBIPAXKEHUSI C IEPEMEHHOM. JlonmycTUMBbIE
3Ha4YEeHUS NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEXKAY BETUUYMHAMU B BUJC
bopmynbl. Beruucnenus no ¢popmynam. [IpeoOpazoBanre OyKBEHHBIX BBIPAKEHU,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, INpaBWIa MNpeoOpa3oBaHUsS CyMM H
IIPOM3BENICHUH, paBUIa PACKPBITUS CKOOOK M MPUBEIEHUS TTOJOOHBIX ClIaraeéMblX.

CBOICTBA CTENEHU C HATYPAJIbHBIM MOKA3aTEIIEM.

OpnHowiensl U MHOTOWIEHbI. CteneHb MHOrOwIeHa. CiioKeHue, BIYUTAHHUE,
YMHOXEHHE MHOTOWICHOB. DOpMyNbl COKpPAIIEHHOTO YMHOXEHUS: KBaJIpaT
CyMMBbl M KBajpaT paszHocTtu. Popmysia pa3sHOCTH KBaAparoB. PasnoxeHne
MHOI'OYJICHOB Ha MHOKHUTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, NpaBuia MpeoOpa3oBaHUS YypaBHEHHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JIuHelHOE ypaBHEHHWE C OJHOM NEPEMEHHOM, YHCIO KOPHEW JIMHEMHOTO
YpaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoOCTaBIEHHE YpaBHEHUH 110
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneiitHoe ypaBHEHHE C ABYMS MEPEMEHHBIMH U ero rpaduk. Cucrema IByX
JIMHEWHBIX YPAaBHEHHMM C AByMs IEpEMEHHBIMHU. PemieHue cucreM ypaBHEHHU
CIIOCOOOM TMOJACTaHOBKU. I[IpuMepbl pelieHusi TEKCTOBBIX 3a/lad C IOMOIIbIO
CHUCTEM ypaBHEHHM.

DyHKIUU



Koopaunara Touku Ha npssMou. UnciioBble NpOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IPSIMOIA.

[IpsimoyronbHas cuctema koopaunat, ocu OX u Oy. Alcuucca u opauHaTa
TOUYKH Ha KOOPJAWHATHOU ockocTu. [IpumMeps! rpadukos, 3a1aHHBIX (opMyTamMH.
Urenue rpadukoB peanbHbIX 3aBucuMocTel. Ilonstue dynkuuu. [paduk
dbynkuuu. CroiicTBa Gynkuuii. Jlunelinas ¢pynkuus, e€ rpapuk. I'paduk pyHkumu
y = [x|. 'paduueckoe pernieHne JTUHEHHBIX YpPaBHCHHMH M CHCTEM JIMHEHHBIX
YpaBHEHUM.

8 KJIACC

Yucaa 1 BIYUCTICHUSA

KBagpatHpiii kopeHb u3 uwucna. [loHsTne 00 HppalMOHAIBHOM YHCIIE.
Jecsatuunbie TpUOIMKEHUST UppAlMOHAIBHBIX yucen. CBoiicTBa apuMeTUYECKUX
KBaJIPAaTHBIX KOPHEW U UX NPUMEHEHHE K MPe0oOpa30BAHUIO YUCIOBBIX BbIPAKEHUN
Y BBIUHMCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

CreneHb € ebIM TOKA3aTesieM U €€ cBoiicTBa. CTaHmapTHAS 3alUCh YHCIIA.

AuredpanvecKue BbIPAKEHU

KBagpaTHblil  TpEXuieH, pa3loKEHHE KBAJAPAaTHOrO TpPEXWIEHAa Ha
MHOKHUTEJIH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO ajreOpanyeckod apoOu.
CnoxeHue, BBIYUTAHHUE, YMHOXEHUE, JeJeHHE alreOpandeckux ApoOer.
PannonanbHbIe BBIpaXXEHHUS U UX TpeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyna KOpHEW KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pemenne ypaBHEeHUH, CBOIAIIMXCS K JIMHEWHBIM U KBaJIPaTHBIM.
[Tpocreiimue ApoOHO-palMOHATIbHBIE YPABHEHUS.

['padrueckas muTEpHpeTanvs ypaBHEHUN C IBYMS MEPEMEHHBIMU U CUCTEM
JUHEWHBIX YpaBHEHHWU C JBYMS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEHHBIX YPABHEHUH C IBYMs IEPEMEHHBIMHU.

Peliienrie TEKCTOBBIX 3a7a4 alireOpandecKuM CIIoCOO0OM.

HucioBble HEPABEHCTBA U UX CBOWMCTBA. HepaBeHCTBO ¢ 0HON NMEPEMEHHOM.
PaBHOCWIIBHOCTh HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OAHOM IEPEMEHHOM.
CucTeMbl JINHEHHBIX HEPABEHCTB C OJHON EPEMEHHOM.

DyHKUMH

[Tonsatue ¢ynkunu. OONacTh OINpeneneHuss W MHOXKECTBO 3HAUCHU
dbynakuun. CriocoOb! 3a1anust PyHKITUH.

I'padux Pynkuuu. Urenue cBoicTB ¢yHKkuuu no €€ rpaduky. [Ipumeps
rpadukoB QPyHKININA, OTPaXKAIOIIUX PEATbHBIE MPOIIECCHI.



OyHKIMY, OINHUCHIBAIOIINAE TPIMYI0 W OOpaTHYH MPONOPIHMOHATHHBIC
3aBHCUMOCTH, HX rpaduki. OyHkuun y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pEIICHUE YPABHEHUN U CUCTEM YPABHECHUMU.

9 KVIACC

Yucaa 1 BBIYUCTICHUS

ParnmonanpHbie 4Kcna, UppallMOHAIBHBIE YHCIA, KOHEYHbIE U OCCKOHEUHBIE
JEeCATUYHBIE APoOH. MHOXECTBO AEHCTBUTENBHBIX YNCEN, JEHCTBUTEIbHBIE YUCIIA
KaKk OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEK]Ty MHOKECTBOM JIEUCTBUTEIBHBIX YHCEII U KOOPAUHATHOW MPAMO.

CpaBHEHHME JIEWCTBUTENIbHBIX 4HCEN, apU(PMETUYECKUE JIEUCTBHUS C
JEUCTBUTEIBLHBIMY YU CIIAMH.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEr0 MHPA, UIMTEIBHOCTh IPOLIECCOB B
OKPY’KaIOIIEM MHUPE.

[TpubnnkE€HHOE 3HAUEHHNE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIJIeHHEe
yucell. [Ipuknika u oueHka pe3yiabTaToB BEIYMCICHUN.

YpaBHeHHs U HEPABEHCTBA

JlunentHoe ypaBHeHue. PelieHue ypaBHEHMH, CBOASIIMXCS K JIMHEWHBIM.

KBanparnoe ypaBHenue. PenieHne ypaBHeHUH, CBOASIIMXCA K KBAJIPATHBIM.
buksanpatHoe ypaBHeHue. lIpumepsl pemieHusi ypaBHEHUN TPETbEN U YETBEPTOU
CTEIIEHEN Pa3JI0)KEHUEM Ha MHOKUTEIIH.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHM. PemieHue TEeKCTOBBIX 3aaad
anreOpanyeckuM METOIOM.

VYpaBHeHue ¢ IByMsI IEpeMEHHBIMH M €ro rpaduk. PelieHune cucteM IBYX
JIMHENHBIX YPAaBHEHUU C ABYMsI IEPEMEHHBIMU. PellieHne cucTteM IByX ypaBHEHUN,
OJIHO W3 KOTOPBIX JWHEWHOE, a Jpyroe — BTOpou creneHu. ['paduyeckas
MHTEPIPETALNS CUCTEMBI YPABHEHUH C JIByMS IEPEMEHHBIMU.

Pelienrie TEKCTOBBIX 3a/1a4 AJIr€OpaundecKUM CIIOCOOOM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemenrne JMHENHBIX HEPABEHCTB C OAHOM IepeMeHHOW. Pemenne cucrem
JVHEMHBIX HEPABEHCTB C OJOHOW mepemeHHoW. KBaapaTHble HepaBEeHCTBA.
['paduueckass wHTEepmpeTanuss HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMS
MIEPEMEHHBIMU.

DyHKIUU

KBagparuunas ¢ynkuus, e€ rpaguk u coiictsa. [lapabona, koopauHaThI
BEPUIMHBI 1apadoJIbl, 0Cb CUMMETPHUH MapadoJIbI.

I'padukn Gynxumit: y =kx, y=kx +b, y=k/x, y=x3, y=Vx, y = x|, u ux
CBOMCTBA.

YucsioBbIe MOCTEA0BATEIBHOCTH M IIPOIrPEeCCHH



[loHaTHE YMCIIOBOM MOCIEAOBATEIBLHOCTH. 3aJlaHHE MOCIEI0BATEIbHOCTH
peKkyppeHTHO (popMyoit u popmysol N-To wieHa.

Apudmernueckas U reoMmerpuyeckas mnporpeccur. Dopmynbl N-ro yieHa
apu(pMETHIECKON U TeOMETPUUECKON MPOTrpecCuii, CyMMbI IEPBBIX N UJICHOB.

N3o0paxkeHne 4iaeHOB apuMETHUYECKOH M TeOMETPHUYECKOM IMPOTrpeccHit

TOYKaMH Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEHMHBIM M DKCIOHEHIMAJIBHBIA POCT.
CnosxHbI€ IPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMSA ITPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIndyHOCTHBIE pe3yJbTaThl OCBOCHHUS MpOrpamMMbl Y4eOHOro Kypca
«Anredpa» XapakTepU3yrTCs:

1) naTpuoTHYECKOE BOCIIMTAHME:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W  HACTOSUIEMY POCCUHCKOU
MaTE€MaTUKH, UEHHOCTHbIM OTHOLIEHWEM K JIOCTHKEHUSIM  POCCHUHCKHX
MaTE€MaTUKOB M POCCUHCKONW MAaTEMaTUYECKOM IIKOJBI, K MCIOJB30BAaHUIO 3THX
JOCTHKEHHUM B IPYIUX HayKax U NPUKIAAHBIX cepax;

2) rpakAaHCKOe H TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIIIOJHEHUIO O00S3aHHOCTEN I'pa)<IaHWHA U pealu3aliu ero
npaB, NPEICTAaBICHUEM O MATEMAaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLELYP Ipa’kJaHCKOro oOuiecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXJAECHUIO STHUECKUX MPOOJIEM, CBSI3aHHBIX
C NPAKTUYECKUM IPUMEHEHHEM JIOCTMIKEHUN HAyKH, OCO3HAHUEM BaKHOCTHU
MOPAJILHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpy/10BO€ BOCIIMTAHME:

YCTAaHOBKOM Ha aKTHBHOE Yy4yaCTHE€ B pEIICHUH NPAKTUYECKUX 3aaad
MaTE€MaTU4YeCKOM HaNpaBJICHHOCTH, OCO3HAHMEM Ba)XHOCTU MAaTEMaTUYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEM JKMU3HU JJIsl YCHEIIHOM NpodeccrHoHaIbHOM
NEATEIbHOCTH W Pa3BUTHEM HEOOXOJUMMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
NOCTPOCHUEM MHAMBHUAYAIBHON TPAaeKTOPUH 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOe BOCIIMTAHME:

CHOCOOHOCTBIO K OMOLMOHAIBHOMY U  3CTETHUECKOMY BOCHIPHUSATHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aJay, pPEUICHUH, pacCyX JACHUN, YMEHHUIO BUJETh
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOTI'0 MO3HAHUS:

OpUEHTalUMel B JE€ATEIbHOCTH Ha COBPEMEHHYI CHCTEMY Hay4HBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOlIecTBa, MOHMMAHMEM MATEMAaTHUYECKOW HayKu Kak cdepbl 4YeloBeuecKou
JEATEIbHOCTH, 3TANoOB €€ pa3BUTHA U 3HAYMMOCTU JUISl Pa3BUTHUS LMBHIIN3ALNH,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKW U MATEMAaTHUYECKOW KYJIBTYpPOH KakK CpelICTBOM
NO3HAHWA MHpA, OBJIAJICHUEM MPOCTEUIIMMH HABBIKAMHU HCCIEI0BATEIbCKON
NESATEIIHOCTY;



6) ¢usnyeckoe BocmuTaHHe, (OPMHPOBaHHE KYJbTYPbI 30POBbS H
IMOIMOHAJILHOTO 0JIaronoJIyYns:

TOTOBHOCTBIO TPUMEHATh MaTeMaTHYeCKUE 3HAHWA B HHTEpecax CBOETO
3I0POBbSI, BEACHUSA  370pOBOr0  oOpa3a JKM3HU  (30pOBOE  IIMTaHHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHIATHH © OTABIXA, peryisapHas (undeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedICKCUH, TMPU3HAHHEM CBOETO
MpaBa Ha OMIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3K0JI0OrHYecKoe BOCIIUTAHHE:

OpUEHTAaIMel Ha NMPUMEHEHHUE MaTeMaTHYCCKUX 3HAHUU IS pPeIIeHUs 3a1a4
B 00JIaCTH COXPAHHOCTH OKPYXKaIoIIeH Ccpenpl, IUIaHUPOBAHUS TOCTYIKOB U
OIICHKM HMX BO3MOXHBIX TOCIEACTBUN MJI1 OKPYXaIoIIel cpenbl, OCO3HAHUEM
100aJIbHOTO XapaKTepa dKOJIOTHYECKUX MPOOJIEM U MyTEeH UX PelICHHUS;

8) amanTamusi K H3MEHAIOINMCSI YCJIOBHAM CONUATBHONH ¥ NMPHPOTHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJOBUSX HEOMPENCIEHHOCTH, MOBBIIMICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEITEIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTBCS y JPYTHX JIOJIeH, MpUOOpEeTaTh B COBMECTHOW JEATEIIBHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMU U3 OIBITA JPYTHX;

HEOOXOJIUMOCThIO B ()OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCJE
dbopMyIUpOBaTh WEH, MOHSITHUS, TUTIOTE3bl 00 OOBEKTaX U SABJICHUSAX, B TOM YUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(MUIIMTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyallMl0, BOCIHPHUHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOUIUNA KOHTPMEP, KOPPEKTUPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUS, (HOPMYJIUPOBATH U OIEHUBATHh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHBbIE YUeOHbIE 1eHCTBUSA

ba3oBble jornueckue AecTBUs:

e BBIABISITh U XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKK MATEMAaTHYCCKUX
OOBEKTOB, TOHATHH, OTHOIICHWH MEXIy MOHATHAMHU, (HOPMYIUPOBATH
OTpENCICHUS  TOHATHUW, YCTAHABIMBATh CYIICCTBEHHBIA  IMPU3HAK
KJaccu(uKay, OCHOBAHUS JUIsi OOOOIICHUS M CPABHECHMS, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOBaTH U MPEOOPA3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTPUIATENbHBIC, C€IUHUYHBIC, YAaCTHBIE W O0OIIue,
YCIIOBHEIE,



BBISIBISITH ~ MAaTEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
OpoTUBOpeuMss B (aKTax, JaHHBIX, HAONIONEHUSAX W YTBEPXKICHUSX,
npemjlaraTb  KpUTEPUM I BBIIBICHUS ~ 3aKOHOMEpPHOCTEM U
MIPOTUBOPEYMH;

JienaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTUBHBIX M
WHIYKTUBHBIX YMO3AKJIFOUEHHUM, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3dupath 10Ka3aTeabCTBA MATEMAaTUYECKUX YTBEPKACHUN (TIPSMBIE U OT
IPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIBHO HECIOXHBIE JI0KA3aTENbCTBA
MaTeMaTHUYECKUX (PaKToB, BBICTpaMBaTh apryMEHTAllMl0, I[PUBOAUTH
IpPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh crnoco0 penieHus ydyeOHOM 3ajauu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB peELIEHUs, BBIOMpaTh Haubonee MNOAXOAAMMI ¢ Y4ETOM
CaMOCTOATENLHO BBIIEJIEHHBIX KPUTEPHUEB).

Bba3oBble ucciaenoBarebCKUe 1eMCTBYA.

WCITOJIB30BaTh BOMPOCHI KaK WCCJIEIOBATEILCKUI HHCTPYMEHT MO3HAHUS,
(dbopMyaMpoBaTh BONPOCHI, (UKCUPYIOLIKME MPOTUBOpEUUE, MpoldIemMy,
CaMOCTOATENIbHO YCTaHaBIIMBaTh MCKOMOE U JaHHOe, (HOpPMUPOBATH
TUIO0TE3Y, apryMEHTUPOBAThH CBOIO TIO3UIUIO, MHEHUE;

MPOBOJUTH MO CAaMOCTOSATEIHLHO COCTABICHHOMY IUIAHY HECIIOKHBIN
OKCIIEPUMEHT,  HEOOJIbIIIOE  HCCIEOBAaHWUE MO  YCTAaHOBJICHHIO
OCOOEGHHOCTEH MaTeMaTHYECKOTO0 OOBEKTa, 3aBHCHUMOCTECH OOBEKTOB
MEXKy COOO0M;

CaMOCTOSITeNIbHO (OPMYJIUPOBATH O0OOIIEHUSI U BBIBOABI 110 pe3ysibTaTaM
MPOBENEHHOTO HAOIIO/ICHUS, MCCIEIOBaHUS, OIICHUBATh JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBIABUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora c undgopmanmueii:

BBISIBJISITH HEJOCTATOUYHOCTh WU H30BITOYHOCTh HH(POpPMAIUH, TaHHBIX,
HEOOXOAMMBIX JJIsl PEIICHUS 3a]a4H;

BbIOMpaTh, aHAIU3UPOBATh, CUCTEMATH3UPOBATH WU HUHTEPIPETUPOBATDH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U (OPM MPEACTABICHHUS;

BbIOMpaTh (GopMy TMpeAcTaBiIeHUS HHPOPMALUU U HWILIIOCTPUPOBATH
perraemMbie 3aladyd  CXEMaMH, JuarpaMMaM#, WHOW TrpaduKol W HX
KOMOWHAIUSIMU;

OLICHMBAaTh HAAEKHOCTh WH(OOpPMAIMU 1O KPUTEPHUSM, MPEATIOKEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHuKaTHBHBIE yHUBEPCAJIbHbIE Y4eOHbIe 1eiicCTBUS:



BOCIIPUHUMATh W (OPMYIHPOBATH CYXICHHS B COOTBETCTBUH C
YCIIOBUSIMHU U LEJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX U MUCHBMEHHBIX TEKCTaX, J1aBaTh MOSCHEHUS I10
XOJly pelIeHus 3a/1a4yi, KOMMEHTUPOBATh MOJYyYEHHBIN pe3ysIbTaT;

B X0J1€ 00CYKJIeHHUs 3a7aBaTh BOIIPOCHI 0 CYIIECTBY 00CYX IAaEMOIl TEMBI,
poO0JIeMBbl, perraeMoi 3aj1a4u, BHICKa3bIBaTh UACH, HAIICJICHHBIC HAa TTOUCK
pELICHMs, COIMOCTAaBIATh CBOM CYKIEHHUA C CYXICHHSIMH JAPYTHX
YYaCTHUKOB JHaliora, OOHApYXUBATh PA3IUYUE M CXOJACTBO MO3UIIHI, B
KOppeKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;
NPEACTaBIATh  Pe3yJbTaTbl  pEHIeHUs  3a/Jadd,  JKCIIEPUMEHTA,
UCCJIEIOBAHUs,  TNPOEKTa,  CaMOCTOSATENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4y NPE3ECHTAMU U OCOOEHHOCTEN ayIuTOpUU;
NOHMMAaTh W HWCHOJb30BaTh  IMpPEUMYIIECTBA  KOMaHIHOM U
WHIWBUIYyAIbHOH paOOThl TIPH PEMIEHWH YYEOHBIX MaTEeMaTHIECKUX
3aj1ay;

MPUHUMATh 1€ COBMECTHOM NIEATENbHOCTH, MIIAaHUPOBATh OPraHU3AIIUIO
COBMECTHOM pabOThl, pachpeneisiTh BUIbI padoT, JAOroBapUBaThCH,
00Cy»X)aTh MPOIIECC U Pe3ybTaT pabOThl, 0000IaTh MHEHUSI HECKOIBKHUX
JIFO/ICH

y4acTBOBaTh B TPYyNIOBBIX (opmax paboTsl (oOcykaeHus, oOMeH
MHEHUSIMH, MO3TOBBIE IITYPMbl M JPYTHUE), BBITIOJHITH CBOIO YacCTh
paboThl U KOOPAUHUPOBATH CBOU JIEHCTBUS C IPYTMMH YJI€HAMU KOMAaH/IbI,
OLICHMBATh KAa4e€CTBO CBOETr0 BKJaJa B OOLIMH MPOAYKT MO KPUTEPUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBUSI.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIE NeiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJIAThH IJIaH, AJITOPUTM PEIICHUs 3a7adyu (WJId €ro
4acTh), BBIOMpATh CHOCOO PEIICHUS C Y4ETOM HMEIOIIUXCS PEeCypcoB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH
BAapUAHTHI pEUICHUN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOIHOHATbHBIN HHTEJVICKT:

BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTpOJISI Tpolecca U
pe3yJibTaTa pEeIIeHUsI MATEMATUYECKOU 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPU PELICHHU
3a7a4i, BHOCUTHb KOPPEKTHBBI B [IESITEIbHOCTh HA OCHOBE HOBBIX
00CTOATENIHCTB, HAWIEHHBIX OIMIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OIICHUBATh COOTBETCTBUE PE3YyJIbTaTa ACATECIHLHOCTU MOCTABICHHON LEIU
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKCHUS WM HEJOCTIKCHUS T1E1IH,
HAXOJIUTh OIMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koHmy oOyueHus B 7 kjacce OOydaroIIMHCA IOJIYYUT CIEIYIOIINE
IpeIMETHBIE PE3YJIbTAThI:

Yuciaa 1 BIYUCTICHUSA

BeImonHsaTh, codeTas yCTHbIE M MUChMEHHBbIE TPUEMBI, apUPMETHUYECKHE
JEUCTBHUS C PAallMOHAIBHBIMU YUCIIAMH.

HaxoauTs 3Ha4eHMs] YHUCIOBBIX BBIPAXKEHWH, NPUMEHSITh PA3HOOOpA3HBIE
CHOCOObI U MPUEMBI BBIUMCIICHUS 3HAYEHUIN JPOOHBIX BBIPAXKEHU, COJEpKaLINX
OOBIKHOBEHHBIE U JIECITUYHBIE IPOOH.

[lepexoguTth OT 0AHON (HOPMBI 3aMKMCH YUCEN K APYro (mpeoOpa3oBbIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECITHUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHHBaTh U YNIOPSAA0YMBATH PALMOHAIBHBIC YUCIIA.

OKpyIJsTh YuCa.

BBITTONHATS TPUKUIKY U OLEHKY pe3yiibTaTa BBIYMCICHUM, OLIEHKY 3HAUCHHI
YUCJIOBBIX BBIPAXKEHUH. BBINOMHATHE AEHCTBUSA CO CTENEHSIMHU C HATYpaJbHBIMU
IIOKA3aTEISIMHU.

[IpumMeHATh  NPU3HAKU  JACIMMOCTH,  PAa3JIOKEHUE HAa  MHOXKHUTEIU
HaTypaJIbHbIX YHCEJL.

PemaTe mpakTUKO-OPHUEHTHPOBAHHBIE 3aJayM, CBSI3AHHBIE C OTHOIICHHUEM
BEJIMYMH, TPONOPUMOHAIBHOCTBIO BEJIMYMH, MPOLIEHTAMH, WHTEPIPETHPOBATH
pEe3yNbTaThl PEIIEHUs 3a4a4 ¢ YYETOM OIPaHUYEHUM, CBSI3aHHBIX CO CBOWCTBAMM
paccMaTpUBaEMbIX 0ObEKTOB.

AuredOpanvecKue BbIPAKEHUS

Hcnonb3oBaTh anreOpanyecKkyr0 TEPMHUHOJIOTHIO U CUMBOJIUKY, MPUMEHSATH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxoauts 3HaueHHss OyKBEHHBIX BBIPDRXKEHUH IPU 3aJaHHBIX 3HAYCHMSIX
NEPEMEHHBIX.

Bomonusate  npeoOpa3oBaHUsl  LIEJIOTO  BBIPAKEHUS B MHOTOYJICH
MPUBEACHUEM TTOJIOOHBIX CIIAraeMbIX, PACKPHITUEM CKOOOK.

BbIMONHAT, YMHOKEHHME OJIHOWIEHa Ha MHOTOWIEH M MHOTro4leHa Ha
MHOTOYJICH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCyIIECTBIIATh PA3JIOKEHUE MHOTOWIEHOB HAa MHOXHUTEIUM C ITOMOIIBIO
BBIHECEHUSI 32 CKOOKM OOIIEero MHOXHUTENS, TPYHNIUPOBKA CJaraemblx,
npuMeHeHus: (OpPMyJT COKPAILIEHHOTO YMHOKEHHUS.

[TpumensTh npeoOpa3oBaHUsi MHOTOWICHOB JJIsi pEUICHUS Pa3IuYHbIX 3a/1a4
U3 MAaTEMaTHKH, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHKHU.

Hcrnonb30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMU IIOKAa3aTEIsIMU U
peoOpa30BaHuUs BIPAKEHUI.



YpaBHeHMs U HEPAaBEHCTBA

Pemlars yMHEMHBIE YpaBHEHUs C OJHOM IIEPEMEHHOW, NMPUMEHSS IPAaBUIIA
IIepexo1a OT UCXOJHOTO YPAaBHEHUS K PaBHOCHIBHOMY emy. [IpoBepATs, ABiseTcs
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyecKkre METOIbI IPHU PEIICHUU JIMHEUHBIX YPABHEHUH U UX
CUCTEM.

[lonOupaTe npuMepbl Map 4YUCEN, SBIAIOMIMXCS PEIICHHEM JUHEHHOro
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPIMHATHOW IUIOCKOCTU IpadUK JIMHEWHOTO YpaBHEHUS C
JIBYMSI TIEPEMEHHBIMH, TMOJIb3YSICh TpadUKOM, MPUBOJAUTH MPUMEPHI PEIICHUS
YPaBHEHUSL.

Pemate cuctembl 1ByX JIMHEHHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocraBnaTe M pemare JIMHEMHOE YPaBHEHUE WA CUCTEMY JIMHEHMHBIX
YPaBHEHUN IO YCJIOBHUIO 33Ja4d, WHTEPHPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥ NIOJIyYE€HHBIN Pe3yJIbTar.

DyHKUMH

N3006paxaTh Ha KOOPAUHATHON MPSIMON TOUKH, COOTBETCTBYIOIIHE 33/1aHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, NHTEPBAJIbl, 3alIMChIBATh YHCIIOBBIE IPOMEKYTKN HA
anreOpanyecKoMm si3bIKe.

OTMeuaTh B KOOPJAWHATHOW IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOpPJHWHATaM,
CTpOUTH rpapuky TMHEHHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh C TMOMONIbIO (YHKLUHMA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTb, BPEMs, PACCTOSAHHUE, LIEHA, KOJIMYECTBO, CTOMMOCTb,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonuth 3HaueHre GyHKIHUU [0 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduueckuid cnoco® MpeACTaBICHUS U aHadu3a WHQpOpMaIH,
U3BJIEKAaTh U UHTEPIPETUPOBATH MHPOPMALIHIO U3 TPapUKOB PeasIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.

K xoHmy oOyuenuss B 8 kJjacce OOyYaromMiiCs TMOJYYUT CICAYIOIIHE
MIPEAMETHBIE PE3YIBTATHI:

Yuciia 1 BIYMCICHUASA

Hcnonp30BaTh HaydaJgbHBIE IMPEACTABICHHUS O MHOXECTBE JIEWCTBUTEIBHBIX
YuCeN JUIsl CPABHEHUSI, OKPYTJICHUSI U BBIUMCIECHUHN, H300paxaTh 1€CTBUTEIIbHbBIE
YHCJIAa TOYKAMHU HA KOOPJAWHATHOM MPSAMOM.

[TpumensaTh mNOHATHE apU(METUUYECKOTO KBAJIPATHOIO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHM, UCIOJB3Ys MPU HEOOXOIUMOCTH KaIbKYJSITOP, BBIOJHATH
npeoOpa3oBaHus BBIPAKEHUN, COJEPKAIIMX KBAJPATHbIE KOPHU, HCHOIb3YS
CBOMCTBA KOPHEMU.



Hcnonp30BaTh 3amucu OOJIBIIMX M MaJIBIX YUCEN C MOMOIIBIO JTECSITHYHBIX
npo0Oeit u creneneit yucia 10.

AJsire0OpanvecKue BbIPAKEHUS

[IpyMEHATh TMOHATHE CTENEHUW C 1ENbIM [OKAa3aTelIeM, BBINOJHSIThH
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBINONHATH TOXIECTBEHHbIC MNPEOOpPa30BaHUSI PALMOHAIBHBIX BBIPAKCHUM
Ha OCHOBE MPaBWJI ACHCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMH APOOSIMHU.

PacknanpiBaTh KBaAPATHBIN TPEXWICH HA MHOKHUTEIIH.

[TpumeHsTh npeodpa3oBaHus BEIPAKEHUM JIs pEUICHUsT PAa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHMS U HEPABEHCTBA

Pewmiate JMHEHBIE, KBAIPAaTHBIE YPABHEHUS U PAlMOHAIBHBIE YpPaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI IByX YPABHEHUU C IBYMS IEPEMEHHBIMH.

[IpoBOAUTE MPOCTEHIINE UCCIIETOBAHUS YPABHEHUM M CUCTEM YPAaBHEHUWU, B
TOM YHCJIE C IPUMEHEHUEM TpaduuecKkux mpeacTaBlieHuil (yCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WIM CHUCTEMAa YPAaBHEHUMN PEIICHHS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT CIOBECHON (POPMYITUPOBKH 3ajauu K €€ anreOpanydeckoit
MOJEIM C TIOMOIIBIO COCTaBJICHUS YPaBHEHUS WM CHUCTEMbl YpPaBHEHMUIA,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4y MOJYYEHHBIN PE3yIbTAaT.

[IpuMeHATh CBOWCTBA YMCIOBBIX HEPABEHCTB JIsi CPAaBHEHMS, OICHKH,
pelIaTh JIMHEHHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM M MX CHUCTEMBI, JaBaTh
rpauuecKkyl0 WIUTIOCTPALlMI0 MHOMKECTBAa PELICHUIHEPaBEHCTBA, CHCTEMBbI

HEPaBEHCTB.

DyHKUMH

[ToHumaTe ¥ KCMONB30BATh (DYHKIIMOHAJIBHBIE TIOHATHUS W S3BIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAUCHUS), OMNpEAesaTh 3HAYeHUE (PYHKIHMHU IO 3HAYCHUIO
aprymMeHTa, OlpeaeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Ctpouth rpaduku 3IeMEeHTapHbIX (YHKIIUA BUA:

y =k/x, y = x2, y = x3,y = |x|, y = VX, OIHCHIBAaTh CBOWCTBA YHCIOBOM

dbyukiuu 1o e€ rpaduxy.

K xoHiy oOyuenuss B 9 kJjiacce OOYyYaroOIIMICS TMOJYYHUT CIEAYIOIINE

MpeAMETHbIE PE3YIbTaThI:

Yuciia 1 BIYMCICHUASA

CpaBHUBAaTh W YHOPSAOYMBATH PAMOHAIBHBIE M HUPPALMOHAIBHBIE YHCIIA.

BeimonHaTh  apudmeTndeckue NEUCTBUS C  palMOHAIBHBIMH  YHCIIAMH,

codeTras YCTHbIE M TMHUCBMEHHBIC TMPUEMBI, BBINOJHITH BBIUMCICHUS C
UppalMOHAIbHBIMU YUCIAMHU.



Haxomute 3HaueHHWs CTENEHEW C LENbIMU [OKAa3aTelsIMU M KOPHEW,
BBIUUCIISITh 3HAYCHHS YUCIIOBBIX BBIPAKCHUH.

OKpyrJisiTh  IEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MPUKHUAKY pPE3yIbTaTa
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKECHUMU.

YpaBHeHUS H HEPABEHCTBA

Pemate nuHENHBIE W KBaJpaTHBIC YPAaBHEHUWS, YPABHCHMS, CBOJASIIMECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

Pemate cuctembl ABYX JIMHEHHBIX YpPaBHEHHM C JABYMs IE€PEMEHHBIMU U
CHUCTEMBI JBYX YPABHEHUM, B KOTOPHIX OJTHO YPAaBHEHUE HE SIBJISICTCS JIMHEWHBIM.

Pemiath TekcTOBbIE 3aauu  ajreOpandeckuM CIOCOOOM C  MOMOIIBIO
COCTABJICHUS YPABHEHHUS WJIM CUCTEMBI JIByX YPABHEHHUH C IByMsI IIEPEMECHHBIMU.

[IpoBOANTE MPOCTEHIINE UCCIIETOBAHUS YPABHEHUM U CHCTEM yYpaBHEHHM, B
TOM YHCJI€ C IPUMEHEHUEM T'papUUECKUX MPEJCTaBICHUN (yCTaHABINBATh, UMEET
JM ypaBHEHUE WJIM CHUCTEMA ypPaBHEHUW PELICHMS, €CIU UMEET, TO CKOJIBKO, U
rpouee).

Pemate nuHeliHBbIE HEpPaBEHCTBA, KBaJpaTHBIC HEPABEHCTBA, H300pakaTh
pEIICHUE HEPABEHCTB HA YHWCIIOBOW MPSMOM, 3alMCHIBATh PEIICHUE C MOMOIIBIO
CHMBOJIOB.

Pemate  cUCTEMBI  JIMHEMHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOYAIOIIME KBagpaTHOE HEPAaBEHCTBO, H300pa)kaTh pCEIICHHE CHCTEMBI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3aMUCHIBATH PEIIEHUE C TOMOIIBIO0 CUMBOJIOB.

Hcnonb30BaTh HEPAaBEHCTBA IIPU PEIIIEHUM PA3JIMYHBIX 33/1a4.

DOYyHKIUU

Pacro3HaBaTte (PyHKIIMM U3YYCHHBIX BHJIOB. IlOKa3bIBaTh CXeMaTHYECKH

PacIoIoKEHUE Ha KOOPIMHATHOM TIOCKOCTH rpadukoB GyHKIME Buaa: Y = KX, y
=kx+by=klx,y=ax2+bx+c,y=x3,y= VX, y = |X|, B 3aBUCUMOCTH OT
3HauYeHUN KOA()PHUITUEHTOB, OMMUCHIBATH CBONCTBA (DYHKIIHIA.

Crpouth U M300paxaTh CXEMAaTUYECKHU TpaUKU KBAJIpaTUUHBIX (DYHKIIHA,
OMKCHIBATH CBOMCTBA KBAJPATUUHBIX (PYHKIMH MO UX Tpadukam.

Pacno3naBaTh KBaipaTUUHYIO PYHKIHMIO 110 (OpMYJIe, MPUBOIUTH IPUMEPDI
KBaJIPaTUYHBIX (QPYHKLMIA U3 peabHOM )KU3HU, PUZUKHU, TEOMETPHH.

Yuc/ioBble OCIE10BATEIbHOCTH U IPOrpeccuu

Pacno3naBath apu(MeTHyYecKyr0 M TE€OMETPUYECKYI0 MPOTPECCUH  MpH
Pa3HBIX CIIOCO0aX 3a/IaHuUs.

BbINONMHAT,  BBIYMCIEHUS €  HCMOJb30BaHUMEM (opMmya N-ro  wieHa
apu(pMeTHYECKON U TeOMETPUUECKOI MPOTrpecCcHii, CyMMBI TIEPBHIX N UJICHOB.

N300paxkaTh WIEHbl IOCIEAOBATEILHOCTH TOYKAMU HA KOOPAMHATHOM
IUIOCKOCTH.



Pemate 3amaum, CBS3aHHBIE C YHUCIOBBIMH IIOCJIEIOBATEIHLHOCTSIMHU, B TOM
qHCIie 3a/1a4U U3 PEATbHOHN JKU3HHM (C MCIOJIb30BaHUEM KaJbKyJIsATOpa, MUPPOBBIX
TEXHOJIOTHH ).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Kosan4yectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM ungpoBbie
Ne i/ pasi Konrpoasubie | Ilpakrnuyeckue (nucpp )
NMPorpaMmbI Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchl
1 Yucna u BeIuKCiIeHUs. PaninoHanbHbIe o5 1 bubmuorexa [JOK
qucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AJTCOpaHeCKHe BIp@KCHHA 2 . https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 Y PaBHEHI H HEPABCHCTBA 20 ! https://m.edsoo.ru/7f415b90
bu6nmmoreka [IOK
. 24 1
4 Koopawwatst u rpaguick. OyrKim https://m.edsoo.ru/7f415b90
bu6nmmoreka [IOK
6 1
> HosToperre u 0bobmenne https://m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I10 ITPOI' 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 KJIACC

KoJsun4yecTBo yacos JIeKTPOHHbIE
HaumMeHoBaHue pa3/ieJioB U TeM uugpoBbIie
Ne n/n P Kontpoabueie | IIpakruyeckue (mupp )
NMPOrpamMmbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
bubmuorexa [JOK
1 Yucna n Beranciienus. KBagparasie KopHU 15 https://m.edsoo.ru/7f417af8
2 Uucna u Beruncienus. CTENeHb ¢ UeIbIM 7 bubmuorexa [JOK
IIOKa3areseM https://m.edsoo.ru/7f417af8
3 AnreGpanyecKue BhIpaKEeHUSI. 5 1 bubnuorexa [JOK
KBagparsslii TpéxuineH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKue BIPaKEHHSL. 15 1 bubnuoreka LIOK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
5 VYpaBHeHus 1 HepaBeHCTBa. KBajpaTHbie 15 1 bubnnorexa [IOK
YpaBHEHHUS https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHcTBa. CHCTEMBI 13 bu6nmnoreka [IOK
YPaBHEHUM https://m.edsoo.ru/7f417af8
bu6nmmoreka [IOK
7 VYpaBHeHus u HepaBeHcTBA. HepaBeHcTBa 12 1 httos://m.edsoo.ru/7f417af8
Bbu6nmuoreka [JOK
8 @ynxumH. OCHOBHBIC OHATH 5 https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
o |
9 YHKIH. HHCIIOBBIC (yHKIH 9 https://m.edsoo.ru/7f417af8
Bbu6nmuoreka [JOK
10 II 6 2
OBTOpeHHE ¥ 0000MmeHHe https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [IPOIT'PAMME 102 6 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 KJIACC

KounvecTBO 4acoB JIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB u TeM undposbie
Ne n/n P Konrpoabusie | IIpakruyeckue (mupp )
NMPOrpamMmMbl Bcero o0pa3oBartejibHbIE
padoThI padoThI
pecypchbl
1 Yucna v BerurciieHus. JleficTBUTEIbLHbBIC 9 bubmuorexa [JOK
yuCIa https://m.edsoo.ru/7f419d08
9 YpaBHEHUs ¥ HEPABEHCTBA. Y PABHEHMUS C 14 1 bubnunoreka [IOK
OJIHOM MEepPEMEHHOM https://m.edso0.ru/7f419d08
3 VYpaBHeHus U HepaBeHCTBA. CUCTEMBI 14 1 bubnuotexa [JOK
YPaBHEHUI https://m.edso0.ru/7f419d08
bubmnoreka LIOK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 httos://m.edsoo.ru/7f419d08
bu6mmorexa [IOK
1
> DymriH 16 https://m.edsoo.ru/7f419d08
bu6nmmoreka [IOK
6 YucnoBble mocae10BaTEIbHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 00001IeHNEe, CUCTEMATU3AIUS 18 1 bu6nmmoreka [IOK
3HaAHUU https://m.edsoo.ru/7f419d08
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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 IINTAHUPOBAHHUE

7 KIIACC
KosanyectBo yacos DJIeKTPOHHBIE
Ne ara ugposbie
n/n Tewa ypoxa Bcero Kontpoapubie | - Ipaktirieckue ilfsy'lelmﬂ :Iﬁ[(};EOBaTeJIbeIe
padoThbI padoThbI
pecypchbl
1 [ToHsiTHE palIMOHATILHOTO YKCIa 1
5 Apudmerndeckue neicTBUS C 1
palroHaIbHBIMU YUCIAMH
3 Apudmerndeckue neicTBUS C 1
paloOHAIBLHBIMH YUCIIAMU
4 Apudmerndeckne AecTBUS C 1
paloHaIbHBIMU YUCIaAMH
5 ApudmeTrnueckue IeHCTBUS C 1
paloHaIbHBIMU YUCIAMH
5 ApudmeTrnueckue IeHCTBUS C 1
palroHaIBLHBIMH YHUCIIAMU
7 CpaBHeHue, ynopsiouuBaHNe 1
palroHaIbHBIX YHCEI
8 CpaBHeHue, yrops04uBaHNe 1
palroHATBHBIX YHCEI
9 CpaBHeHue, yropsj04MBaHNE 1
panroHATBHBIX YHCEI
10 CreneHs ¢ HaTypalbHBIM 1 bubnnoreka [IOK
IoKa3arejieM https://m.edsoo.ru/7f4211de
1 CreneHb ¢ HaTypajIbHBIM 1 bu6mmoreka [IOK
IoKa3aresieM https://m.edsoo.ru/7f421382



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382

12 CreneHsb ¢ HaTypalbHBIM bubmmoreka [IOK
MOKa3areyeM https://m.edsoo.ru/7f42154e
13 CreneHs ¢ HaTypaJbHBIM bubmmoreka [JOK
IIOKa3areyeM https://m.edsoo.ru/7f4218be
14 CrerneHb ¢ HaTypalbHBIM
MOKa3areyeM
15 Pemenne 0CHOBHBIX 3a/1a4 Ha IpooH,
MPOLICHTHI U3 PEATbHOUN MPAKTUKU
16 Pemenne 0CHOBHBIX 3a/1a4 Ha JIpooH,
MIPOLICHTHI U3 PeaTbHON MPAKTUKU
17 Pemienne 0cCHOBHBIX 33/1a4 Ha JIpo0H,
MPOLICHTHI U3 PEATbHOUN MPAKTUKU
18 Pemenne 0CHOBHBIX 3a/1a4 Ha JIpooH,
MPOLIEHTHI U3 PEaTbHOUN MPAKTUKU
19 [Ipu3Haku 1eTuMOCTH, pa3JIOKEHUS
Ha MHOKUTEJM HAaTypalbHBIX YHCEI
20 [Ipu3Haku 1eIMMOCTH, pa3JIOKEHUS
Ha MHOKUTEITH HATYpPaJIbHBIX YHCEI
21 PeanbHble 3aBucumoctu. [lpsimas u
oOpaTHasi MPOMOPIHOHATBHOCTH
29 PeanbHble 3aBucumoctu. [Ipsimas u
oOpaTHasi MPOMOPIHUOHATBHOCTH
23 Peanbnbie 3aBucumoctu. [Ipsimas u
oOpaTHasi MPOMOPIHUOHATBHOCTH
24 PeanbHble 3aBucumoctu. [Ipsimas u
oOpaTHas MPOTOPIMOHATHPHOCTH
o5 KonTtponbsHas pabora o treme

"PamnmonanpHrle ynucia'



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

bu6mmoteka [IOK

26 bykBennbie e
YKBCHHPIC BhPAKCHIA https://m.edsoo.ru/7f41feec
97 [Tepemennsbie. JlomycTUMBbIC 3HAYCHHUS
NIepPEMEHHBIX
28 DopMmyItbl
29 DopmyIbl
[IpeobpazoBanre OYKBEHHBIX
30 BBIPAYKCHHH, pACKPBITHE CKOOOK U bubmorexa HOK
P > PACKD https://m.edsoo.ru/7f41fafa
NPUBEJICHUE MTOI00OHBIX ClIAraeMbIX
[IpeobpazoBanre OYKBEHHBIX
31 BEIPAXCHHH, PACKPBITHE CKOOOK 1 bubmorera HOK
P > Packp https://m.edsoo.ru/7f41fd70
NPUBEJICHHE MTOIOOHBIX ClIaraeMbIX
[IpeobpazoBanre OYKBEHHBIX
32 BBIPaXXEHU, pacKpbITHE CKOOOK U
MIPHUBEICHUE MTOJJOOHBIX ClIaraeMbIX
[TpeoOpazoBanre OYKBEHHBIX
33 BBIPAXEHUM, pacKpbITHE CKOOOK 1
MpUBEICHNE MTO00HBIX ClIaraeMbIX
34 CBoiicTBa CTENEHU C HATypalbHBIM bubnnoreka [IOK
IIOKa3areyeM https://m.edso0.ru/7f421382
35 CBoiicTBa CTENEHU C HATYypaTbHBIM bubnmnoreka [IOK
IoKa3arejieM https://m.edso0.ru/7f42154e
36 CBolicTBa CTENEHU C HATYpaJIbHBIM bu6mmoreka [IOK
MOKa3areyneM https://m.edsoo.ru/7f4218be
but6mmoreka [JOK
37 MHorousne
HOTOTICHET https://m.edsoo.ru/7f42276e
38 MHorouneHsl bubamorexa [OK

https://m.edsoo.ru/7f422930



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930

39 CnoxeHue, BBIYUTaHUE, YMHOXKEHUE bubnuorexa [JOK
MHOT'O4YJICHOB https://m.edsoo.ru/7f422af2
40 CioxeHue, BBIYMUTaHUE, YMHOKEHUE bubnnorexa [JOK
MHOI'OUYJIEHOB https://m.edsoo.ru/7f422cc8
41 CrnoxeHue, BBIYUTaHUE, YMHOXKEHUE bu6mmoteka [IOK
MHOT'O4YJICHOB https://m.edsoo.ru/7f422fca
42 CrnoxeHue, BBIYUTaHUE, YMHOKEHUE bu6nmmoreka [IOK
MHOT'OWICHOB https://m.eds00.ru/7f423182
43 DopMyIbI COKPALEHHOTO bubnuorexa [LIOK
YMHOKEHUS https://m.edsoo.ru/7f42432a
44 DopMyIbl COKPAIIEHHOTO bubmmoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f42464a
45 DopMyIbI COKPALEHHOTO bubnuoreka [LIOK
YMHOXKEHUS https://m.edsoo.ru/7f424c12
46 ®opMyIIbl COKpaIIEHHOTO bubnuoreka [LIOK
YMHOKEHUS https://m.edsoo.ru/7f424fd2
47 DopMyIIbI COKPALLEHHOTO bubnnorexa [IOK
YMHOKEHUS https://m.edsoo.ru/7f4251d0
48 PaznoxxeHre MHOTOUYJIEHOB HA bu6mmotexka I1IOK
MHOKHUTEIN https://m.edso0.ru/7f423312
49 Pa3noxxeHne MHOTO4YJICHOB Ha bu6nunorexa [IOK
MHOKUTEIIN https://m.edsoo.ru/7f4237fe
50 Pa3noxxeHre MHOTO4JIEHOB Ha bu6nunorexa [IOK
MHOKUTEIIN https://m.edsoo.ru/7f4239de
51 PaznoxeHne MHOTOUYJIEHOB Ha
MHOKUTETN
59 KonTtponsHas pabora o Teme

"AnreOpandyecKkue BeIpaxeHus"



https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

VYpaBHeHue, MpaBuIia

53 npeoOpa3oBaHus ypaBHEHHUS,
PaBHOCUJIIHOCTb YpaBHEHUM
JIuneitHoe ypaBHEHUE ¢ OJJHOU
54 IIEPEMEHHOM, pelIeHNE IMHEHHBIX
YpaBHEHUI
JInneliHOE ypaBHEHHE C OJJHOU
55 e eMeHHO}I;Ip eIICHNE JIMHCHHBIX bubmorexa HOK
P P https://m.eds00.ru/7f420482
YpaBHEHHIA
JInHeitHoOe ypaBHEHUE C OJHOM
56 MIEPEMEHHOM, PellIeHNUE JIMHEUHBIX
YpaBHEHUI
57 Penenue 3a1a4 ¢ HOMOIIBIO bubmuorexa [IOK
YPaBHEHUM https://m.edsoo.ru/7f42064e
58 Penrenue 3aa4 ¢ 1oMOIIBIO bu6mmotexa I1IOK
YPaBHEHHUU https://m.edsoo.ru/7f420806
59 Penrenne 3ama4 ¢ HOMOIIBIO bu6nmmoteka [IOK
YPaBHEHUM https://m.edsoo.ru/7f4209a0
60 Pemenne 3ama4q ¢ momMoIpio bu6mmotexa I1IOK
YPaBHEHH https://m.edsoo.ru/7f420e6e
61 Jluneiinoe ypaBHEHHE C TBYMS bubnmnoreka [IOK
MEPEMEHHBIMH U €ro Tpaduk https://m.edsoo.ru/7f427c32
62 JIuneliHoe ypaBHEHHE C ABYMS bu6mmoreka [IOK
MEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427e8a
63 CucreMa ABYX JIMHEWHBIX YPaBHECHUN bubnuoteka [IOK
C ABYMSI IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 CucreMa qByX JTUHENHBIX ypaBHEHUI

C ABYMs INICPEMEHHBIMU



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

Cucrema qByX JMHEMHBIX YpaBHEHUI

0 C IByMsI IEPEMEHHBIMU
66 CucreMa ABYX JIMHEHHBIX YpPaBHCHU N
C IByMsI TIepeMEHHBIMU
67 Pemenue cucrem ypaBHeHUI bubmorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHeHUN bubmorexa LIOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHeHU bubmmorexa [IOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHeHUN
71 Pewenne cucreM ypaBHeHHI
79 KonTponbHas pabota no reme bu6nuoreka [LIOK
"JIuHeliHble ypaBHEHUS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsmMon bubmmorexa LIOK
https://m.edsoo.ru/7f41de76
bubnnorexa [IOK
4 HHeoBbIe MpOMEKyTicH https://m.edso;_.lru/?f41dff2
75 UucnoBble IPOMEKYTKH
76 Paccrosinne Mexay AByMsl TOUKaMHu
KOOPJIWHATHOM MPsIMOI
77 Paccrosinne Mexay AByMsi TOUKaMHu
KOOPJIMHATHON IIPSAMOM
78 [TpstmoyronbHast cucTeMa KoopInHaT bu6muorexa [LIOK
Ha IIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMoyromnbpHas cucremMa KOOpAUHAT bu6mmoreka [IOK
Ha TUIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpaduKoB, 3aTaHHBIX bubmuoteka [IOK



https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a

dbopmynamMu

https://m.edsoo.ru/7f41e8a8

[Tpumeps! rpaduKOB, 3aJTaHHBIX

bubnnorexa [JOK

81
dbopmynamu https://m.edsoo.ru/7f41ed80
[ToBTOpEHNE OCHOBHBIX MOHATHI U
82 METOJIOB Kypca 7 Kiiacca, 00o01ieHne
3HAHUU
83 [Tpumepsl rpadMKoOB, 3aJTaHHBIX
dopmynamu
84 Urenue rpaduKoB pearbHbIX bubnuorexa [LIOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
85 Urenue rpadukoB peaabHbIX
3aBUCUMOCTEN
bubnnorexa [JOK
II
86 OHATHC YHKILHH https://m.edsoo.ru/7f41ef06
87 I'paduk hyHkmM
. . bubmuoreka [JOK
88 CBofictsa pyHikwmi https://m.edsoo.ru/7f41f078
N N bubmuoreka [JOK
89 Croficrsa pymKumi https://m.edsoo.ru/7f41f1fe
. bubnuorexa [IOK
0 Juneiinas pywKis https://m.edsoo.ru/7f427282
but6mmoreka [JOK
1 .
o Junelinas ynicuis https://m.edsoo.ru/7f427412
92 [Toctpoenue rpaduka TMHEHHON bu6muorexa [LIOK
byHKIUN https://m.edsoo.ru/7f426d1e
93 [Toctpoenue rpaduka TUHEHHOM
byHKITUH
94 I'padux Qynxmm y =[x|



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

95 I'padux dyaknmm y =[x| 1
Kontponsnas pabora o Teme
9% "Koopaunats! u rpaguku. @yHkun" 1 bubmmoreka [JOK
/| Bcepoccuiickast mpoBepoYHas https://m.edsoo.ru/7f41f50a
pabota
97 Wrorosast koHTpOJBbHAS paboTa / 1 bubnnorexa [IOK
Bcepoccuiickast npoBepoyHasi pabota https://m.edsoo.ru/7f429c6¢c
[ToBTOpEHHE OCHOBHBIX MOHATHIA U
98 METOJI0B Kypca 7 Kiacca, 00o01ieHne 1 bubmiorexa LOK
oRIoP ’ https:/m.eds00.ru/7f429f32
3HaHHM
[ToBTOpEHHE OCHOBHBIX MOHATHIA U
99 METOJIOB Kypca 7 Kjacca, 0000IIeHHe 1 bubmorexa [IOK
OB 1P ’ https://m.edso0.ru/7f42a0e0
3HaAHUH
[ToBTOpEHHE OCHOBHBIX MOHATHIA U
100 METOJIOB Kypca 7 Ki1acca, 00001IeHne 1 bubmaorexa LHOK
N ’ https://m.edsoo.ru/7f42a27a
3HaHHH
[ToBTOpEHNE OCHOBHBIX MOHITUHN H
101 METOJIOB Kypca 7 Kiacca, 0000IIeHHe 1
3HAHUU
[ToBTOpEHNE OCHOBHBIX TIOHSATHH U
102 METO (I)DB Kypca 7 kiacca, 00001eHme 1 bubmorexa LHOK
AOBIYP ’ B https://m.eds00.ru/7f42a900
3HAHHUH
OBHIEE KOJIMYECTBO YACOB I1O 102

[TPOI'PAMME



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

8 KJIACC

Kosun4yecTBo yacoB DJIeKTPOHHBbIE
Ne Hara uudpoBbIie
Tema ypoka Konrpouabnsie | IlpakTuyeckue
n/n Bcero u3yyeHusi | oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcbl
1 KBangparusiii KOpeHb U3 4ncia 1 bubmmorexa [IOK
P P https://m.edsoo.ru/7f42d452
bubnnorexa [JOK
2 [TonsiTHE 00 MPpPAITMOHATIFHOM YHCITS 1
ppatt https://m.edsoo.ru/7f42eaaa
3 JecsTruunblie MPUOIMKEHUS 1
HUPPALMOHATIBHBIX YUCE
4 HecsTnunbie npuOInKEHUS 1
MPPALMOHATIBHBIX YUCE
5 JlelicTBUTENIBHBIE UHCIIA
CpaBHeHHE IEHCTBUTENIbHBIX YUCET
CpaBHEHHE JIEHCTBUTEIBHBIX YHCEIT
8 ApudmeTnueckuil KBaJapaTHbIN 1
KOPEHb
9 VYpaBHeHue BUA X* = & 1
10 CroiicTBa apu(hMeTHIECKIX 1 bubnmnoreka [IOK
KBaJPaTHBIX KOPHEH https://m.edso0.ru/7f42d862
11 CaotlicTBa apuMETHIECKIX 1 bubnuoteka [IOK
KBaJPaTHBIX KOPHEN https://m.edsoo.ru/7f42d862
[IpeoOpazoBaHMe YHUCITOBBIX
12 BBII) a)KI;HI/II\/'I coaepIKaIIX 1 Bubmorexa IIOK
P ’ p https://m.edsoo.ru/7f42dd26
KBaJpaTHbIE KOPHU
13 [IpeoOpa3zoBaHmEe YHCIOBBIX 1 bubmuoteka [IOK



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26

BBIPAXKEHUI, COIEPKALINX
KBaJIpaTHbIE KOPHU

https://m.edsoo.ru/7f42ded4

[TpeoOpazoBaHue YHCIOBBIX

bu6mmoteka [IOK

14 aKEHMH, coleprKa
BRIPAKCHIH, COREpMariimx https://m.edsoo.ru/7f42e0be
KBaJpaTHBIE KOPHHU
[IpeobpazoBanme YMCIOBBIX
15 BLII) a)KIZ:HI/Iﬁ CoJIepIKaIInX bubmmorexa [IOK
P > COnCpatl https://m.edsoo.ru/7f42e262
KBaJIpaTHBIC KOPHH
16 CremneHs C 1ENbIM MOKa3aTeIeM bubmorexa LIOK
H https://m.edsoo.ru/7f4354a4
CranmapTHas 3aIUCh YHCIIA.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
17 Mupa (0T AIEMEHTAPHbBIX YACTHULL J10 bu6mmoteka LIOK
KOCMHUYECKHX 00BEKTOB), https://m.edso0.ru/7f436098
JUTUTEIIBHOCTD MPOIIECCOB B
OKPY>KaIOIIeM MUPE
18 CBolicTBa CTETICHU C IETBIM bu6mmoteka I1IOK
ToKa3areyieM https://m.edso0.ru/7f435648
19 CBoiicTBa CTENEHU C IIEJIBIM bubmuoreka [JOK
MOKa3aTeJIeM https://m.edsoo.ru/7f435648
20 CBolicTBa CTEIICHH C IEIBIM bubmuorexa [JOK
ToKazarejieMm https://m.edsoo.ru/7f435648
21 CBoiicTBa CTENEHU C IIEJIBIM bubnuoteka [IOK
TOKa3aTeyieM https://m.edsoo.ru/7f43599a
29 CBoiicTBa CTENEHU C IIEJIBIM bubnuoteka [IOK
MOKa3aTeJIeM https://m.edsoo.ru/7f435ed6
23 KBanparublit TpéxuiieH
24 KBanpaTHslii TpéxuneH



https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6

o5 Pasnoxxenue kBagpaTHOro bu6mmoteka [LIOK
TpEXWieHa HA MHOKHUTEIIN https://m.edsoo.ru/7f42fd38
%6 Pa3noxeHue kBagpaTHOTO bubmmoreka [JOK
TpEXUYJICHA HA MHOXKUTEIIN https://m.edsoo.ru/7f42fd38
Kountponbnas padbora no reMmam
27 "KBap aTHBIC io Hu. CreneHu bubmmorera HOK
AAPATHBIC ROPHIL. ' https://m.edso0.ru/7f42ec80
KBanpaTHbiii TpexuieH"
bubnnorexa [JOK
28 AqreOpairiecias Apodk https://m.edso0.ru/7f430382
JonycTuMble 3HaUEHUS
29 MEPEMEHHBIX, BXOJIAIINX B
anreOpandecKue BhIPAKCHHS
JonmycTuMble 3HaYEHUA
30 MEPEMEHHBIX, BXOSIINX B
anredpanvdeckue BhIpaKeHHs
31 OCHOBHOE CBOMCTBO bu6mmorexka IIOK
anreOpanveckoi qpodu https://m.edsoo.ru/7f4308e6
. bubmuoreka [JOK
32 Coxpauenne apodei https://m.edsoo.ru/7f430a8a
. bubnuorexa [IOK
33 Coxpamerie apobeit https://m.edsoo.ru/7f430f44
. bubmuorexa [IOK
34 Coxpamerie apobeit https://m.edsoo.ru/7f430f44
35 CnoxeHue, BBIYUTaHUE, YMHOKEHUE bubnuoteka [IOK
U JIeJIeHue anredpanyeckux 1pooeit https://m.edsoo.ru/7f43128c
36 CnoxeHue, BBIYUTaHUE, YMHOKEHUE bu6nunoteka [IOK
U JIeJIeHue anredpandeckux apooei https://m.edsoo.ru/7f4315c0
37 CnoxeHue, BBIMUTAaHUE, YMHOKEHUE Bbubnunoreka [IOK



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0

U JICJICHHUE anre0panveckux apooei

https://m.edsoo.ru/7f4318c2

CJIO)KeHI/Ie, BbIYUTAHUC, YMHOKCHHUC

bubnnorexa [JOK

38
U JIeJIeHUE anredpandeckux apooei https://m.edsoo.ru/7f431a20
IIpecoOpa3zoBaHye BRIPAKEHMI,
39 cop e xlza HX anred Ia)uzmeCKI/Ie bubmorexa LHOK
Aepratt P https://m.edsoo.ru/7f43259¢
npobu
IIpeoOpa3zoBaHKe BEIPAKCHUM,
40 cop e >II<)a HX areo I;I/IquKI/Ie bubmorexa HOK
AepRatl P https://m.eds00.ru/7f432736
JIpooHn
IIpeoOpa3oBaHue BeIpAKSHMI,
41 colzle >II<)a1u1/1x anred I:mqecxne bubmorexa [IOK
P p https://m.eds00.ru/7f432736
Ipobu
42 KonTponbnas pabora o Teme bubnnorexa [IOK
"Anrebpanyeckas 1poOs" https://m.edsoo.ru/7f431d36
bu6nmmoreka [IOK
43 Kpazpatoe ypasHere https://m.edsoo.ru/7f42eela
44 HenonHoe kBagpaTHOE YpaBHEHHUE bubmmorexa [IOK
P P https://m.edsoo.ru/7f42eela
45 HenonHnoe kBagpaTHOE YpaBHEHHUE bubmmorexa [IOK
P P https://m.edsoo.ru/7f42eela
46 ®dopmyia KOpHEH KBapaTHOTO bubmuotexa [LIOK
ypaBHEHUS https://m.edso0.ru/7f42f158
47 dopMyna KOpHEN KBAAPATHOIO bu6mmoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f42f3f6
48 dopMyna KOpHEN KBAAPATHOIO bu6mmoreka [IOK
YpPaBHEHUSA https://m.edso0.ru/7f42f5a4
49 Teopema Buera bubmorexa HOK

https://m.edsoo.ru/7f42fef0



https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
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https://m.edsoo.ru/7f42f3f6
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https://m.edsoo.ru/7f42fef0

bu6mmoteka [IOK

50 T B
eopema Bheta https://m.edso0.ru/7f430076
51 Pewienne ypaBHEeHHMI, CBOAAIIMXCA K bubnuorexa [IOK
KBaJpaTHBIM https://m.edsoo.ru/7f43c542
59 Pemenne ypaBHEeHU, CBOASIINUXCS K bubmmoreka [JOK
KBaJIpaTHbIM https://m.edsoo.ru/7f43c3d0
53 [Ipocreiimme qpoOHO- bubnnorexa [IOK
palLMOHAIbHBIE YPABHEHUS https://m.edsoo.ru/7f4328c6
54 [Ipocreiimme apoOHO- bu6nuoreka [LIOK
paluMoHaIbHbIE YPAaBHEHUS https://m.edsoo.ru/7f432b6e
Pemienne TeKCTOBBIX 3314 C bubmmoreka [JOK
95 .
IIOMOILBIO KBaAPATHBIX YPAaBHEHU I https://m.edsoo.ru/7f42f75c
56 Penienue TekcToOBBIX 3a/1a4 ¢ bubnnorexa [JOK
ITOMOILBIO KBaAPATHBIX YPAaBHEHUI https://m.edsoo.ru/7f42f8f6
57 KonrtponbHas paboTa o teme bubnnorexa [IOK
"KBanpatHble ypaBHeHuUs" https://m.edso0.ru/7f4301f2
JInneliHOE ypaBHEHME C 1ByMs
58 NepPEMEHHBIMH, €ro rpaduk,
NIPUMEPHI pEIICHNUs YpaBHEHHIA B
LEJIBIX YUCTax
JIvuHeitHoe ypaBHEHUE C IBYMS
59 NepEeMEHHBIMH, €ro rpauk,
IIPUMEPEI PEIIeHNUS] YpaBHEHHIA B
IEJIBIX YUCIIax
JIuneliHOe ypaBHEHME C IBYMs
60 NEepEMEHHBIMH, €ro rpauk,

IPUMEPBI pEIIeHUs] YpaBHEHH B
LENIBIX YHCIIax



https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

61

Pemenue cucrem AByX JIMHEHHBIX
YPaBHEHUU C IByMsI IEPEMEHHBIMU

62

Pemienune cucrem IByX JTUHEHMHBIX
YpaBHEHUH C IBYMsI IEPEMEHHBIMU

63

Pemenue cucrem AByX JIMHEHHBIX
YPaBHEHUU C IByMsI IEPEMEHHBIMU

64

[Tpumepsl peleHus cucTeM
HEJIMHENHBIX YPAaBHEHUM C ABYMS
NIEPEMEHHBIMU

65

ITpumeps! pelieHus: CUCTEM
HEJIMHEHHBIX YPAaBHEHUM C ABYMS
NIEPEMEHHBIMU

66

['paduueckas uHTEpIIpETALUSL
YpaBHEHUS C IBYMS IEPEMEHHBIMH U
CHUCTEM JIMHENHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMHU

bu6nmmoteka [IOK
https://m.edsoo.ru/7f43d6d6

67

['paduueckas MHTEpIIpeTALUS
YpaBHEHUS C JIBYMS IEPEMEHHBIMH U
CHUCTEM JIMHENHBIX YPaBHEHUH C
JIBYMS IIEPEMEHHBIMU

bu6mmotexka I1IOK
https://m.edsoo.ru/7f43d6d6

68

Peienne TeKCTOBBIX 3a11a4 C
ITOMOIIBIO CHCTEM YPaBHEHUU

69

Peienne TeKCTOBBIX 3a11a4 C
ITOMOIIBIO CHCTEM YPaBHEHUN

70

Pemenye TeKCTOBBIX 3a7a4 C
ITIOMOUIBIO CUCTEM YPABHEHHI

71

YucrioBble HEPAaBEHCTBA U UX
CBOICTBa



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

YHucnoBble HEPABEHCTBA U UX

72 .
CBOICTBa
73 HepaBeHCTBO ¢ 0JTHOM TIEpeMEHHOI
74 JIvHeHbIE HEpAaBEHCTBA C OJJHOM bubnnoreka [IOK
MIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42c692
75 Jlunelinbie HEpaBEHCTBA C OJTHOU bubmmoreka [IOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c840
76 JInHeiHbIe HEPAaBEHCTBA C OJHOM
IIEPEMEHHOM U UX PEIICHHE
77 CucTeMbl JINHEHHBIX HEPABEHCTB C bu6mmoteka LIOK
OJIHOY IEPEMEHHON U UX pELICHHE https://m.edsoo.ru/7f42cb88
78 CucTembl INHEWMHBIX HEPABEHCTB C bubnnorexa [IOK
OJHOU MEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f42cd2c
79 CucTemMbl IMHEWHBIX HEPABEHCTB C
OZHOM MEPEMEHHON U UX PELICHUE
N3006paxenue pereHus TIMHEHHOTo
80 HE alfeHCTBa I/IpI/IX CUCTEM Ha bubmorexa HOK
P N . https://m.edsoo.ru/7f42c9e4
YHUCJIOBOU MPSAMOK
N3obpaxenue penieHus TMHEHHOTO
81 HEPABEHCTBA U UX CHCTEM Ha bubsmorexa HOK
P . . https://m.edsoo.ru/7f42c9e4
YUCJIOBOU TIPSIMOM
KonTponbHas paborta o remam
82 "HepaBenctBa. CucreMbl
ypaBHeHHI"
but6mmoreka [JOK
83 [TonsiTre KIAN
Py https://m.edsoo.ru/7f433c12
84 O06acTh onpeIeIeHUs © MHOXKECTBO bu6mmoreka [IOK

3HAYCHUH (PYHKITUH

https://m.edsoo.ru/7f433d84



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
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85

CniocoOsI 3a1anusi GyHKITHI

86 I'paduk pyaKIIIN
87 CgoiicTBa QyHKIIUU, UX
oToOpakeHue Ha rpaduke
88 Urenue u mocTpoeHue rpaukoB
byHKIMH
89 [Tpumeps! rpadukoB QyHKIIMIA,
OTPAXKAIOIIUX PEATLHBIC MPOIIECCHI
OyHKIMY, ONMUCHIBAIOLINE TPSIMYIO U
90 06y aTT{ MPOTIO I/I;?-IaHLHIiIe o bubmmorexa [IOK
PATHYIO HpOTIopH https://m.edsoo.ru/7f434bbc
3aBHCHUMOCTH, UX rpaduku
91 lamepbomna
[ToBTOpEHNE OCHOBHBIX IMOHITUHN U
92 METO/I0B KypCcOB 7 U 8 KJIaccoB,
0000111eHIe 3HAHUT
bu6nmmoreka [IOK
9 Punepdora https://m.edsoo.ru/7f4343e2
bu6nmmorexka [IOK
94 r =x?
paduk pymKiiH y = X https://m.edso0.ru/7f434572
OyHkmu Y =x%, y=x3,y=Vx,y=
95 |x|'y? I:(pwi/ecmey CIJ_IGH)I//IC ’ bubmmoreka LIOK
- TP . p . https://m.edsoo.ru/7f434d38
YpaBHEHHIA M CHCTEM YPaBHEHU I
HtoroBast KOHTpOJIbHAs padboTa /
96 Bcepoccuiickast mpoBepovHas brbmorexa [OK
p POBEp https://m.edsoo.ru/7f434eb4
pabora
[ToBTOpEHUE OCHOBHBIX MOHATUH U
but6mmoreka [JOK
97 METOJIOB KYpPCOB 7 M 8 KJIaccoB,

0000111eH E 3HAHUH /

https://m.edsoo.ru/7f4371aa



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f4371aa

Bcepocculickas npoBepouHas
pabota

IToBTOpEHME OCHOBHBIX MOHITUH U

bu6mmoteka [IOK

98 METO/IOB KypCOB 7 U 8 KJIaCCOB, 1
. https://m.edsoo.ru/7f43736¢
000011IeHrEe 3HAHUI
[ToBTOpEHNE OCHOBHBIX IOHATHN U
bubnnorexa [JOK
99 METOJIOB KypCOB 7 M 8 KIIaCCOB, 1
. https://m.edsoo.ru/7f437510
00001IeHNe 3HAHUT
[ToBTOpEHNE OCHOBHBIX OHATHN U
bubnnorexa [JOK
100 METOJI0B KypcOB 7 U 8 KJIaCCOB, 1
. https://m.edsoo.ru/7f4376b4
00001IeHIE 3HAHWIHA
IToBTOpEHNE OCHOBHBIX ITOHATUI U
bubnnorexa [JOK
101 METOJIOB KYpPCOB 7 ¥ 8 KJIaccoB, 1
. https://m.edsoo.ru/7f436b88
0000111eHIE 3HAHU
[ToBTOpEHNE OCHOBHBIX MOHATHI U
bu6mmotexka I1IOK
102 METOJIOB KypcOB 7 U 8 KIIaCCOB, 1
. https://m.eds00.ru/7f437858
0000111eHIE 3HAHU
OBILIEE KOJIMYECTBO YACOB 10 102

I[TPOTPAMME



https://m.edsoo.ru/7f43736c
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https://m.edsoo.ru/7f4376b4
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9 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KouTtpoJbHbIe
padoThI

IMpakTuyeckne
padoThI

Jlara
HU3yYeHHUs

DJIeKTPOHHBbIE
uudposbie
oOpa3zoBarTe/ibHbIE

pecypchbl

PamuonannsHeIe quciia,
HppalOHAJIbHBIC YU CJId, KOHCUHBIC U
OECKOHEUHBIE ACCATUYHBIC ,Z[pO6I/I

MHO0KeCcTBO NeHCTBUTEIbHBIX YHCEIT;
JIEUCTBUTEIILHBIC YHCIa Kak
OCCKOHEYHBIC JIECATUYHBIC IpOOH

B3anMHO 0IHO3HAYHOE COOTBETCTBUE
MEXy MHOKECTBOM JIEUCTBUTENIBHBIX
YHUCEI U MHOKECTBOM TOYEK
KOOPJIMHATHOM NPAMOMN

CpaBHeHME AEHCTBUTEIBHBIX YNCET,
apudMeTHIeCKHe IEUCTBHUS C
JEMCTBUTENbHBIMU YUCIIAMU

HpI/I6J'II/I)KéHHOe 3HA4YCHUC BCIINYUHDI,
TOYHOCTH HpI/I6HI/I}KeHI/I$I

OkpyriieHne yncen

OkpyriieHne yncen

[Ipukuaka v OLleHKa pe3yJIbTaTOB
BBIYMCIIEHUN

[Ipukuaka u OLleHKa pe3yJIbTaTOB
BBIYMCIIEHUN

10

JInnelinoe ypaBHeHue. Penenue

bu6munorex LIOK




ypaBHEHUH, CBOJAIIMXCS K JIMHEHHBIM

https://m.edsoo.ru/7f43bf66

JInneiinoe ypaBHeHue. Pemenne

11
YpaBHEHUH, CBOASIIUXCS K JIMHENHBIM
KBanparHoe ypaBHeHue. Pemenue
12 aBIfeHI/IfI CylfO,Z[}IIHI/IXCﬂ K Bubmrorexa IIOK
P ’ https://m.edso0.ru/7f43c542
KBaJIpaTHBHIM
KBanparnoe ypaBHenue. Pemenne
13 aBIfeHPIfI cf; SIIIIUX CS K bubmmorexa [IOK
yp » (RO https://m.edsoo.ru/7f43c542
KBaJJpaTHBIM
14 bukBagpaTHble ypaBHESHUS buGnnorexa LIOK
P P https://m.edsoo.ru/7f43c3d0
15 bukBagpaTHble ypaBHESHUS buGnnorexa LIOK
P P https://m.edsoo.ru/7f43c3d0
[Ipumepsl pemenus ypaBHeHUN
16 TpeTbel 1 4eTBEPTON cTeneHel
pa3lioKEeHUEM Ha MHOXKHUTEIN
[Ipumeps! penienust ypaBHEHUN
17 TPEThEN U YETBEPTOU CTEIIEHEN
pa3lioKEeHUEM Ha MHOXKHUTEIN
18 Pemenue npoOHO-panimoHaIbHBIX bubmuorexa [LIOK
YPaBHEHUM https://m.edsoo.ru/7f43c9b6
19 Pemenune npoGHO-palimoHaNbHBIX bu6mmoreka [IOK
YpaBHEHHU https://m.edsoo.ru/7f43c9b6
20 Pemrenye TeKCTOBEIX 3a1a4
anredpandeckuM MeTOI0M
21 Pemienne TexkcTOBBIX 33724
anredpandeckuM MeTOI0M
22 Pemenye TeKCTOBBIX 3a1a4



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
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aﬂre6pa1/1quKHM MCTOOOM

KonTtponpHast pabora o Teme

23 "VpaBHEHHUs C OJHOU IepeMeHHON"
24 YpaBHEHHUE C IByMs IEPEMEHHBIMU U bubnnoreka [IOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
o5 YpaBHEHHUE C IByMs IEPEMEHHBIMU U bubnnoreka [IOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema ByX JIMHEHHBIX YpaBHEHUI
C IByMs1 IEPEMEHHBIMU U €€ pelleHue
7 Cucrema AByX JIMHEHHBIX }.l'paBHeHI/II‘/'I
C IByMsI IEPEMEHHBIMU U €€ pellieHue
08 Cucrema 1ByX JTUHEHHBIX }.f.paBHeHI/If/'I
C IByMs1 IEPEMEHHBIMU U €€ pellieHue
29 Cucrema 1ByX JIJMHEHHBIX ypaBHEHUI
C IByMs IEPEMEHHBIMU U €€ PEILICHUE
Pemenue cucrem 1B aBHEHMUH,
30 OJIHO U3 KOTOPBIX mﬁ;goe, a Ipyroe bubmmorexa LIOK
. https://m.edsoo.ru/7f43d23a
— BTOPOH CTENEHU
Pemenue cucrem 1B aBHEHMUH,
31 OJIHO U3 KOTOPBIX HH}I]{)Z;IIII;oe, a ipyroe bubmmorexa [IOK
. https://m.edsoo.ru/7f43d55a
— BTOpPOH CTENEHH
Pemenue cucrem 1Byx ypaBHEHUI],
32 OJTHO M3 KOTOPBIX JIMHEHHOE, a IPYyTroe
— BTOpOM CTENEHN
Pemenue cucrem 1ByX ypaBHEHHIH,
33 OJTHO M3 KOTOPBIX JINHEHHOE, a APYToe
— BTOpOM CTENEHU
34 I'padpuaeckas uHTEpIIpETAITNS



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

CHUCTEMBI YPAaBHEHUH C IByMs
[IEPEMEHHBIMU

Penrenne TekCTOBBIX 3aJa4

35
anreOpanyecKuM Crocooom
36 Peuienne TeKCTOBBIX 3a/1a4
anreOpanvdecKuM CrocoooM
37 KonTponbHas pabota no reme
"CucreMsl ypaBHEHUN"
38 HucnoBsle HEPABEHCTBA U X
CBOICTBa
39 YuciioBble HEPaBEHCTBA U UX bubmmoreka [JOK
CBONCTBa https://m.edsoo.ru/7f43ad5a
40 JInHeiHbIe HEPaBEHCTBA C OJHOM bubnnoreka [IOK
[IEPEMEHHOMN U UX PEILECHUE https://m.edsoo.ru/7f43af08
41 Jlunelinbie HEpaBEHCTBA C OJHOU bubnmnoreka [IOK
MIEPEMEHHOM U UX PEILECHUE https://m.edsoo.ru/7f43af08
42 JIuHeliHbIE HEPABEHCTBA C OAHOU bubnnorexa [IOK
MIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f43af08
43 CI/ICT?MH J'II/IHeI\/'IHB\I’X HEPaBEHCTB C
OJIHOM NTEPEMEHHOM U UX pEILICHUE
44 CucreMbl IMHEHHBIX HEPABEHCTB C
OJIHOH NEPEMEHHOM U UX pEILICHUE
45 CucTeMbl JINHEVHBIX HEPABEHCTB C
OJIHOU NIEPEMEHHON U UX PELICHHE
46 KBanpaTHble HEpaBeHCTBA M UX bu6mmoreka [IOK
peuieHune https://m.edso0.ru/7f43b098
47 KBanpaTHble HepaBeHCTBA M UX bu6nuoreka [IOK

pelieHne

https://m.edsoo.ru/7f43b21e



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e

KBaI[paTHBIe HCPAaBCHCTBA U UX

bubnuorexa [JOK

48
penieHue https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HEpaBEHCTBA U X
pelieHue
50 KBanpaTHble HepaBeHCTBA U UX
pelieHue
I'paduueckas uaTEepnperanys
o1 HE S)BGHCTB 51 CI/ICTSMI;G ;IBGHCTB c bubmmorexa LIOK
P P https://m.edso0.ru/7f43b098
JBYMs IIEpEMEHHBIMU
['paduueckas uHTEpIIpETALUS
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMs IIEpEMEHHBIMU
53 KonrponbHas paboTa no teme
"Hepasencraa"
54 KBanpatuunas pyHkuus, e€ rpaduk u bubnnorexa [IOK
CBOMCTBA https://m.edso0.ru/7f4396c6
55 Ksanpatnunas ¢pynkuus, e€ rpadpuk u bubnuoreka [LIOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 KBanpatnunas ¢pynkuus, e€ rpadpuk u bubnnorexa [IOK
CBOMCTBA https://m.edso0.ru/7f4399b4
57 [TapaGosna, KOOPAUHATHI BEPIIMHbI bubmuotexa [LIOK
napaboJibl, OCb CHMMETPHH apadoJIbl https://m.edsoo.ru/7f439eb4
58 [Tapabona, KOOpAMHATHI BEpPIIMHEI bu6mmoreka [IOK
napaboIIbl, OCh CAMMETPUH MapadoIbl https://m.edsoo.ru/7f43a03a
59 [TapaGosna, KOOpAMHATHI BEPIIMHbI bubmuorexa LIOK
napaboJibl, OCb CHMMETPHH apadoJIbl https://m.edsoo.ru/7f43alac
60 [Tapa6omna, KOOpAUHATHI BEPITHHBI bubmmoreka [IOK

napaboIIbl, OCh CAMMETPUH MapaboIbl

https://m.edsoo.ru/7f43a31e



https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e

[Tapabosna, KOOpAMHATHI BEPIIMHBI

bubnuorexa [JOK

ol napaboJIbl, 0Cb CAMMETPHH MapadoJIbI https://m.edsoo.ru/7f43a526
62 [Tapabosna, K0OOpAUHATHI BEPILUHBI
napaboIIbl, OCh CAMMETPHUH MapadoIbl
63 I'paduku ynkumii: y = kX, y = kx +
b, y=k/x, y=x3, y=vX, y=[X|
64 I'paduku ynkumii: y = kX, y = kx +
b, y=k/x, y=x3, y=vX, y=[X|
65 I'paduku ynkumii: y = kX, y = kx +
b, y=k/x, y=x3, y=vX, y=[X|
66 I'paduku pynkuumii: y = kx, y = kx +
b, y=k/x, y=x3, y=vx, y=[X|
67 I'paduku ynkumii: y = kX, y = kx +
b, y=k/x, y=x3, y=vX, y=[X|
68 I'paduku ynkumii: y = kX, y = kx +
b, y=k/x, y=x3, y=vX, y=[X|
69 KonrtpomnbHas paboTa o teme bubnnorexa [IOK
"®yHkuun" https://m.edsoo.ru/7f43ab84
70 [TonsiTre yncmoBoOM bu6mmotexka I1IOK
HOCJIEOBATEILHOCTHU https://m.edsoo.ru/7f43e6¢c6
3aanue mocienoBaTeIbHOCTH
71 peKyppeHTHOU HOpMYITOH 1 bubmorexa [OK
. https://m.edsoo.ru/7f43ebda
dbopmyoii n-ro uneHa
79 ApudmeTrnueckas 1 reoMeTpudecKas bubmuorexa LIOK
IIPOrpeccuu https://m.edsoo.ru/7f43ed7e
73 ApudmeTrnueckast U reoMeTpudecKas bu6muoreka [IOK
MPOTrPECCUU https://m.edsoo.ru/7f43f3b4
74 ®opmyssl N-To wieHa bubmuotexa [LIOK



https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4

apuMETUYECKON U TEOMETPUICCKOM
IPOrpeccuii, CyMMbI IEPBBIX N
YJICHOB

https://m.edsoo.ru/7f43f58a

75

@opMyIbl N-TO 4IeHa
apuhMeTUUECKON ¥ TEOMETPUICCKOM
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

bubnuorexa [JOK
https://m.edsoo.ru/7f43ef2c

76

@opmMyIbl N-TO YeHa
apuGMETHIECKON ¥ TEOMETPUICCKOM
MIPOrpeccuii, CyMMbI IEPBBIX N
YJICHOB

bubnnorexa [JOK
https://m.edsoo.ru/7f43f0c6

77

@opMyIsl N-TO YIECHA
apuQMETHIECKON ¥ TEOMETPUICCKOM
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

bubnnorexa [JOK
https://m.edsoo.ru/7f43f72e

78

DopMyIbI N-TO YIECHA
apu(MeTHUECKON U TeOMETPUIECKOM
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJIEHOB

bu6nmmotexka [IOK
https://m.edsoo.ru/7f43f8a0

79

N3obpaxenue 4wieHOB
apuQMEeTHUUECKON U TEOMETPUUYECKOM
MPOTPECCUil TOYKaMU Ha
KOOPJMHATHOM MJIOCKOCTH

80

N3o00pakeHne 4aeHOB
apuQMEeTHUUECKOIN U TEOMETPUUYECKOM
MpOrpeccuii TouKkamMu Ha
KOOPJAWHATHOM TJIOCKOCTH

81

JIMHEeNHBIH 1 DKCIIOHEHITNAJTLHBII
poct



https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0

82

CrnoxHbIC ITPOLCHTEBI

bu6mmoteka [IOK
https://m.edsoo.ru/7f43fe0e

83

CroxHbIE IPOLIEHTHI

bubnuorexa [JOK
https://m.edsoo.ru/7f4401a6

84

KonTtponpHast pabora o Teme
"YUy cII0BbIE ITOCIIEN0BATEILHOCTH "

bu6mmoteka [IOK
https://m.edsoo.ru/7f4404f8

85

IToBTOpEHME, 0000IIICHUE 1
cHCTeMaTu3amus 3HaHUM. 3anuch,
CpaBHEHHUE, ACHCTBUSA C
IENCTBUTEIbHBIMH YUCIAMH,
YHUCIIOBAs MpsMast

86

[ToBTOpEHME, 0000IICHUE U
cucTeMaru3arus 3HaHui. [TporeHTsl,
OTHOIICHHUS, TPOMTOPIIUU

87

[ToBTOpenue, 06001IeHNE U
cUcTeMaTH3aIlus 3HaHUH.
OxpyrieHue, NpUOJIMKEHHE, OIICHKA

88

[ToBTOpenue, 06001IeHUE U
cucTeMaTu3anus 3HaHui. Pemenne
TEKCTOBBIX 33J1a4 apU(HPMETHICCKUM
CII0CO0OM

bu6nmmotexka [IOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpenwme, 0600IIEHNE 1
cucTeMaru3anusa 3HaHui. Pemenme
TEKCTOBBIX 33/1a4 apU(METUIECKIM
crrocodoM

bu6nunoteka [IOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpenwme, 0600IIEHNE 1
cucTeMaru3anusa 3HaHni. Pemenme
TEKCTOBBIX 33/1a4 apU(METHIECKIUM
CII0CO00M

bu6nunoreka [IOK
https://m.edsoo.ru/7f443fea



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea

[ToBTOpEHME, 0000IICHNE 1
CHCTEMAaTHU3aLMs 3HAHUIA.

bubnuorexa [JOK

o1 [Ipeobpa3oBanue anredpandeckux https://m.edsoo.ru/7f4441ca
BBIPXCHHH, JOMYCTUMBIC 3HAYCHHUS
[ToBTOpEHME, 0000IIICHNE 1

92 cHUCTeMaTU3als 3HaHH. bubnuorexa [JOK
[IpeoOpa3zoBanue anreOpandecKux https://m.edsoo.ru/7f444364
BBIPAXCHHH, JOITYCTUMBIC 3HAYCHHUS
IToBTOpEHHME, 0000IIICHNE 1

93 CHUCTEeMaTHU3alys 3HaHH. bubnnorexa [JOK
[IpeoOpa3zoBanue anreOpandecKux https://m.edsoo.ru/7f4446f2
BBIPAXEHHH, JOMYCTUMBbIE 3HAYCHUS
IToBTOpEHME, 0000IIICHNE 1

94 cUCTEeMaTU3alus 3HaHUMH. bubnnoreka [IOK
[TpeoOpa3zoBanue anredpandeckux https://m.edsoo.ru/7f444a94
BBIPAXEHHH, JOMYCTUMBbIE 3HAYCHUS
[ToBTOpenue, o6odIIeHNE 1

95 cucremaTusanus 3HaHu. OyHKIUH: bubmuoreka [JOK
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX https://m.edsoo.ru/7f444c56
byHKIUH
[ToBTOpenwme, 0600IIEHNE 1

9% cucremaTusanus 3HaHui. OyHKIUH: bubnuoteka [IOK
MIOCTPOEHHUE, CBOMCTBA N3YUYEHHBIX https://m.edsoo.ru/7f444f44
byHKIUH
[ToBTOpenme, 0600IIEHNE 1

97 cucreMaTtu3arus 3HaHuH. OyHKITUN: bubnmnoreka [IOK
MIOCTPOEHHUE, CBOMCTBA N3YUYEHHBIX https://m.edsoo.ru/7f44516a
byHKIUH

98 [ToBTOpeHmE, 0000ITICHUE U but6mmoreka [JOK



https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a

cucremaTusanus 3HaHuil. yHkiuu:
MOCTPOEHHNE, CBOMCTBA U3YYCHHBIX

byHKIUH

https://m.edsoo.ru/7f4452e6

[ToBTOpEHME, 0000IICHNE 1

99 cHUCTeMaTU3als 3HaHH. 1 bubnuorexa [JOK
I'paduueckoe pemeHue ypaBHeHHA 1 https://m.edsoo.ru/7f445516
UX CUCTEM
IToBTOpEHME, 0000IIICHNE 1

100 CHUCTEMAaTH3alMs 3HAHUH. 1
I'paduueckoe pemienne ypaBHeHUN 1
UX CUCTEM

101 HroroBast KOHTpoIbHAs paboTa 1

102 O6OGI?GHI/I€ Y CUCTEMAaTH3aIIH 1
3HAaHUH

OBILIEE KOJIMYECTBO YACOB 1O 102

[TPOI'PAMME



https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI /151 YYEHUKA

» Anrebpa, 7 kmace/ MakapsraeB FO.H., Munmaiok H.I'., Hemikos K.W. u apyrue, AKiimonepHoe
obmectBo «M3natenscTBO «lIpocBemnienue»

» AnreOpa, 8 kiracc/ MaxkapsraeB FO.H., Munarok H.I'., HemkoB K.U. u npyrue; mox
penaknuei TenskoBckoro C.A., AknuonepHoe oomiectBo «M3marenbetBo «IIpocBemenuey

» Anre6pa, 9 knacc/ Maxkaperaes FO.H., Munatok H.I'., Hemkor K.W. u npyrue, AkiimoHepHoe
obmectBo «M3natenscTBO «IIpocBemnieHue»

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
1. A.IL. EpmoBa, B.B. I'onno6opoasko, A.C. EpmioBa CamocTosITENIbHBIE U KOHTPOJIbHBIE
paboThl o anredpe u reoMeTpuu g 9 kiacca, - M.: Mnekca, 2012.

2. 4 cpam OI'D. Maremaruka. 9 knacc I'ocynapcTBeHHas utoropas arrecrauusi Tunossie
tecroBble 3ananus / U.B. Smenko, C.A. lllectakos, A.C. Tpenanun, A.B Cemenos, I1.11.
3axapoB - M.: «Dk3amen»

3. Kononos A.Sl. 3agaun no anredpe amst 7-9 i

Anrebpa. 7 knacc. YueOHHK [yt 0011eo0pa3oBaTenbHbIX yupexaeHuid. B 2 wactax / A.T.
Mopakosud u fap.; o pea. A.I.Mopakouya — M.: Muemosuna (2019 — 2021).

Anrebpa. 8 kiacc. YueOHUK 17151 00111e00pazoBaTeNbHbIX yupexaeHuil. B 2 vactax / A.T.
MopakoBud u zip.; o pen. A.I.Mopakosuda — M.: Muemosuna (2019 — 2021).

Anrebpa. 9 knacc. YueOHUK Juig o011eo0pa3oBaTenbHbIX yupexaeHuid. B 2 vactax / A.T.
MopakoBud u zp.; 1o pea. A.I'Mopakosuua — M.: Muemosuna (2019 — 2021).

MU P®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
http://school-collection.edu.ru — xosekiust oOpa3oBaTeNbHBIX pecypcoB; InternetUrok.ru -
BUJICO YPOKU; www.math-0n-line.com-3anumarenbpHas MaTeMaTHKa,
http://www.logpres.narod.ru — npumeps HHGOPMAITUOHHBIX TEXHOJIOTHIA;
http://www.allmath.ru - Bcst MaTemaruka; http://mathem.h1.ru — maremaruka on-line;
http://www.exponenta.ru - oopa3oBaTeIbHbIN MAaTEMATUICCKHUIA CANT;

«OnexrponHas 6ubnuoreka2000 mo maremaruke», CD-ROM,;

www.mathvaz.ru/index.php - Jlocbe yuuTens MaTeMaTHKH.

Djvu Document; Hamster Fress Arc

https://uchi.ru/

https://edu.1sept.ru/ https://edu.skysmart.ru/ https://resh.edu.ru/ https://math-oge.sdamgia.ru/
https://edu.orb.r



HopMbl OICHUBAHMS VYEOHOIO npeaMera «MareMaTuKa», «AJreopa».

«I["eomeTpus»
YuuTens OLICHUBAECT 3HAHUSA U YMEHUS YUAILUXCS C YYETOM MX UHJIMBHUAYaTbHBIX

0COOEHHOCTEH.

1. Conepxanne u o0beM MaTepuasia, MOIJIEKALIETO0 IMPOBEPKE, OMpeaesseTcs
nporpammoii. Ilpum mpoBepke yCBOGHHMSI Marepuajga HYKHO BBISBJISTh IOJHOTY,
MIPOYHOCTh YCBOEHHMS YYAIIMMHUCS TECOPUU U yMEHUS IPUMEHATh €€ Ha IPAKTHKE B
3HAKOMBIX U HE3HAKOMBIX CUTYyaIlUsX.
2. OcHoBHBIMU (hOpMaMu MPOBEPKHU 3HAHUI U YMEHUN y4alUXCs MO0 MaTeMaTHKe
SIBJITFOTCSI TTMChMEHHAs! KOHTPOJIbHASL padoTa M yCTHBIN OIpoC.

[Ipu oLieHKE MUCBMEHHBIX U YCTHBIX OTBETOB YUUTENb B IEPBYIO OUEPEab
YUUTBHIBAET [TOKA3aHHBIE YUAIIUMUCS 3HaHUS U yMeHUs. OLIeHKa 3aBUCUT TAKXKE OT
HaJU4Ms ¥ XapaKkTepa MOTPEIIHOCTEH, JOMYIIEHHBIX YUalIUMUCH.

3. Cpeau MOTPEMIHOCTEH BBIACTSIOTCA owubky u Hedouemsl. Ilozpewtnocmo
CUMTACTCS ONIMOKOHM, €ClM OHAa CBHUJCTEIBCTBYET O TOM, YTO YUYCHUK HE OBJIAJCI
OCHOBHBIMH 3HAHHSIMH, YMCHHSIMH, YKA3aHHBIMH B IIPOTPaMMe.

K nedouemam oTHOCATCS MOTPEUTHOCTH, CBUICTEIILCTBYIONINE O HEAOCTATOYHO
MOJTHOM WJIM HEJIOCTATOYHO MPOYHOM YCBOCHUHM OCHOBHBIX 3HAHHH U YMCHHIA WIH 00
OTCYTCTBHH 3HAHHIA, HE CUUTAIOIINXCS B IporpaMMe OCHOBHBIMU. Hemouetamu Takxke
CUUTAIOTCA: MOTPEIIHOCTH, KOTOPBIE HE IPUBENHU K MCKAKEHHUIO CMBICIIA MTOJIYY€HHOTO
YYEeHHUKOM 33JIaHUs WIIA CTI0C00a ero BHIMOJTHCHHSI, HeaKKypaTHas 3aIiCh; HeOpEeIKHOE
BEITIOJTHEHUE YepTexKa.

['panuiia Mexxay omMOKaMH U HEI0UE€TaMH SIBJISIETCS B HEKOTOPOW CTETIEHU
ycioBHOM. [Ipn ogHUX 00CTOSITENHCTBAX JOMYIIEHHAS YYAIIUMKCS TOIPEIIHOCTh MOYKET
paccMaTpuBaThCs yUUTeNEeM Kak OIMOKa, B JPyroe BpeMs U IpU Ipyrux
00CTOSITENTLCTBAX — KaK HEI0YeT.

4. 3amaHusi A8 YCTHOTO UM TMHCbMEHHOTO OINpOCa YYalUXCsl COCTOSIT W3
TEOPETUUECKHUX BOIPOCOB U 3ajau.

OTBeT Ha TeOPETUUECKHI BOIIPOC CUUTAETCS O€3YIPEUHbIM, €CIIH 10 CBOEMY
COJIEP’KaHUIO MTOJIHOCThIO COOTBETCTBYET BOIIPOCY, COACPKHUT BCE HEOOXOIUMBIE
TeopeTudeckre GpaxkThl 1 000CHOBAHHBIE BHIBOBI, @ €0 U3JI0KEHNE U MMCbMEHHAs
3aMMCch MaTEMATUYECKHA IPaMOTHBI M OTJIMYAIOTCS TOCIIEN0BATEIBHOCTBIO U
aKKypaTHOCTBIO.

Pemenue 3anaun cuntaercs 6e3ynpeyHbIM, €clid IPaBUIILHO BBIOPAaH CIIOCO0
pelIeHHs], CaMO PeIIeHUE COMPOBOKIAETCS HEOOXOAUMBIMU OOBSICHEHUSIMH, BEPHO
BBITOJIHEHBI HY)KHbBIE BHIYHUCIICHUS M TTpeoOpa3oBaHus, OJy4YeH BEPHBIN OTBET,
IIOCJIEIOBATEIBLHO U AKKYPATHO 3aIlMCaHO PEILIEHUE.

5. OreHka OTBETa y4aIerocs Mpu YCTHOM M TUCBMEHHOM OIPOCEe MPOBOIUTCS TI0
nATHOAUTPHOM CHUCTEME, T. €. 3a OTBET BBICTABJISETCS OJHA W3 OTMETOK: 1 (Imoxo), 2
(HEYTOBAETBOPUTEINBHO), 3 (YIOBIETBOPUTENHHO), 4 (XOpOII0), 5 (OTIMYHO).



6. Yuurenb MOXKET MOBBICUTh OTMETKY 32 OPUTMHAIBHBIA OTBET HA BOIPOC WM
OPUTMHAJIBHOE  pelleHHe  3aJayd, KOTOpbleé  CBUIETEIbCTBYIOT O  BBICOKOM
MaTeMaTU4eCKOM Pa3BUTHM YYallerocs; 3a pelieHue 0ojiee CIOXKHOM 3aJauul UM OTBET
Ha Oojee CIOXHBIM BONPOC, MPEAJOKEHHBIE Y4YaIEMYCsl JIONOJHHUTEIBHO II0CIIe
BBINOJIHEHUS UM 331aHUH.

Kpurtepun ommodox

K rpy0bIM ommbKkamM OTHOCSATCS OIIMOKH, KOTOpbIe 0OHAPYKUBAIOT HE3HAHKE
ydyamumucs Gpopmyi, npaBuil, OCHOBHBIX CBOHCTB, TEOPEM U HEYMEHHUE MX IPUMEHSTD;
HEe3HaHHE IPUEMOB PELICHU 3a]]a4, pACCMaTPUBAEMBbIX B YUEOHHKAX, a TAKXKe
BBIUUCIIUTENIbHbIEC OLIMOKHU, €CJIM OHU HE SIBJISIOTCS] OUCKOM;

K HerpyObIM ommOKaM OTHOCSTCS: MOTEPs KOPHSI UM COXPaHEHUE B OTBETE
IIOCTOPOHHET0 KOpHs; 0TOpackiBaHKe 0e3 00BbsCHEHNI OJJHOTO U3 HUX U PABHO3HAUHBIE
uMm;

K Hemoderam OoTHOCSITCS: HCpalMOHAJIBHOC PCHICHUC, OIIMCKH,
HEAOCTATOYHOCTDb UJIN OTCYTCTBUC HOﬂCHeHHﬁ, 000CHOBaHMII B PCUHICHUAX

OueHka yCTHBIX OTBETOB YYAIIMXCS
OTBeT OLIEHUBACTCS OMMEMKOL «5», €Clu yUYCHHK:

IIOJIHO PAaCKpBbLI COJIEpKaHUe MaTepHralia B 00beMe, IPEeIyCMOTPEHHOM
IIPOrpamMMoi

Y4EOHHKOM,
M3JIOKWI ~ MaTepual  TPaMOTHBIM  SI3bIKOM B OIPEJEICHHOU JIOTUYECKOMN

MoCJICA0BATCIIbHOCTHU, TOYHO UCIIOJIB3Yd MATCMATUYCCKYHO TCPMUHOJIOTUIO 1 CUMBOJIUKY,
IMMPaBUJILHO BBITIOJIHUJI PUCYHKH, YCPTCIKHU, Fpaq)I/IKI/I, COMMYTCTBYIOIIIHUEC OTBCTY,
IMmoKasajl yMCHUC WILTIOCTPUPOBATE TCOPETUUCCKUC ITOJIOKCHUA KOHKPETHBIMU

pUMEPaMH, PUMEHSTh UX B HOBOW CUTYAIlMU TIPU BBIMOJIHEHUH MTPAKTUYECKOTO
3aJlaHusI; TPOJACMOHCTPUPOBAJI YCBOCHUE pPaHEe U3YUCHHBIX COMYTCTBYIOIIUX
BOIIPOCOB,

C(bOpMI/IpOBaHHOCTB u yCTOfI‘lHBOCTL HCIOJIb3YCMBIX IIpU OTpa6OTKC yMeHI/Iﬁ 1 HaBBIKOB;,
OTBEUaJl CAMOCTOSATENIBLHO 0€3 HaBOAIUX BOIIPOCOB YUUTCIIA. Bo3MoxHEBI 0/1HA -
JABE

HCTOYHOCTH IIPpHU OCBCHICHUU BTOPOCTCIICHHBIX BOIIPOCOB UJIU B BBIKJIAAKAX, KOTOPLIC
YYCHHUK JICTKO UCIPABUII 11O 3aMCUAHUTO YUUTCIIA.

OTBeT OLIEHNBAETCS OTMETKOM «4», €CIIM OH yJOBJIETBOPSIET B OCHOBHOM
TpeOOBaHUSAM Ha OLIEHKY «5», HO IIPU 3TOM UMEET OJMH U3 HEJOCTATKOB:

B U3JIOKCHUU JOIMYIICHBI HEOOJIBIINE HpO6CJII>I, HC UCKAa3UBIINEC MATEMATHYCCKOC



coJiepKaHue OTBETA; JOMYIICHBI OJIMH — JIBAa HEJI0UETa IIPH OCBEIIICHUH OCHOBHOTO
COJIepXKaHusl OTBETA,

HCIIPABJICHHBIC 110 3aMCYaHHUIO YYUTEIA; JOITYIICHBL omunOka nim 0oJjiee ABYX HEJOYCTOB
IMpU OCBCHICHUH BTOPOCTCIICHHBIX

BOITPOCOB UJIM B BBIKJIAJKaX, JICTKO UCIIPABJICHHBIC 110 3aMCUaHUIO YUUTCIIA.
OrtmeTka «3» cTaBUTCA B cIeayromux Ciay4dasix:

HEIOJIHO MJIM HEIIOCIIE0BATEIbHO PACKPBITO COACPKAHUE MaTepHaa, HO
[I0Ka3aHo 00I1ee MOHMMAaHUE BOIIPOCa U IPOJIEMOHCTPUPOBAHbI YMEHUS], JOCTATOYHbIE
JUIs ajlbHENIIEero yCBOSCHHsI TPOrpaMMHOr0 MaTepuaina (onpezaeneHHble « TpedoBanusMu
K MaTeMaTHYECKOM MOATOTOBKE YUaIIUXCs»); UMEIHUCh 3aTPYIHEHHS U JOMYLEHbI
OLIMOKHU B OIpEJIJIEHUH MTOHIATUH, HCIIOJIB30BAaHUN MaTeMaTUYECKON TEPMHUHOJIOTUH,
4yepTexkax, BBIKJIAJKax, UCIIPABJICHHBIE I10CJIE HECKOIBKUX HABOAIINUX BOIIPOCOB
YUMTEIISA; YYEHUK HE CIIPABUJICS ¢ IPUMEHEHUEM TEOPUH B HOBOWM CUTyalluu IIPU
BBIIIOJTHEHUH NPAKTUYECKOTO 3a/1aHusl, HO BBIIOJIHMII 33JJaHUs 0053aTEIbHOIO YPOBHS
CJIO’KHOCTH 10 JaHHOM TeME; IIPU 3HAHUU TEOPETUYECKOI0 MaTepuasa BbIsBICHA
HeocTaToyHast chOPMUPOBAHHOCTD

OCHOBHBIX YMCHI/Iﬁ 1 HAaBBIKOB.

OTMeTKa «2» CTAaBUTCS B CISAYIONMUX CIydyasX: HE
PacKpbITO OCHOBHOE COJIEpKaHHE yu4eOHOTO
Marepuarna;

00Hapy>XeHO HEe3HAHUE WM HETIOHUMAaHHUE YICHUKOM OOJIbIIeH Wi Hanbosee
BOKHOU

4acTH y4eOHOro MaTepuara; JOMyIeHbl OUIMOKH B ONpeIeIEHUH MTOHITUH, TPH
HCIOJIb30BAaHUU MaTEMAaTUYECKON TEPMUHOJIOTUH, B PUCYHKAX, UepTEKax UM rpapukax,
B BBIKJIQJIKaX, KOTOPBIE HE UCIIPABJIEHBI [TOCJIE HECKOJIIBKUX HaBOJSIINX BOIIPOCOB
YUUTEIS.

0uem<a nucwnenublxpaﬁom yuauiuxca
OTMeTKAa «5» CTaBUTCA, CCIIN: pa60Ta BBITTIOJIHCHA ITOJIHOCTBIO,

B JIOTUYCCKUX PACCYKICHUAX U 000CHOBaHUH peIICHUA HCT HpO6CHOB n
OH_II/I6OK; B pCHICHUHN HCT MAaTCMAaTUYCCKUX OIIMOOK (BO3M0)KHa OJHa HECTOYHOCTD,
OIIMCKa, HE

ABJIAOIIASICA CIICACTBUEM HE3HAHUA UJIIN HCIIOHUMAHU A yqe6H0ro MaTepI/Iana).
OtMmeTka «4» CTaBUTCS, €CIIH:

paboTa BBIITOJHEHA MTOITHOCTHIO, HO 0OOCHOBAHMUSI IIIAr0B PEIICHHSI HEAOCTATOUHBI
(ecmn



yMeHHe 000CHOBBIBATH PACCYXKICHHUS HE SBJSUIOCH CIIEIMATLHBIM 00BEKTOM MPOBEPKH );
JIOTTYIIIEHA OJTHA OIIMOKA WJIM JBA-TPU HEIOYETa B BHIKJIAIKAX, PUCYHKAX,
yeprexax Hiu

rpadukax (eciu 3TH BUJBI paOOTHI HE SIBISUTUCH CHICIIHATILHBIM 00bEKTOM MPOBEPKH).
OT1meTka «3» CTaBUTCS, €CIIU:

JOTYILIeHbI OoJiee OJTHOM OMMOKY UK 0oJiee ABYX-TPEX HEJJOUETOB B BBIKJIAIKAX,
yepTexkax Win rpadukax, HO yyaluiics BiajeeT 00s13aTelIbHBIMU YMEHUSIMH 110
MPOBEPAEMOI TEME.

OTMeTKa «2)» CTaBUTCS, €CIIN:

JO0MYIICHBI CYIICCTBCHHBLIC OHH/I6KI/I, IIOKa3aBIIMEC, YTO yanHPII;'ICSI HEC BJIaJACCT
00s3aTeNbHBIMU YMCHUSIMU 11O ,I[aHHOI>'I TeMe B IMOJIHOM MEpe.

Ouemca mecmoeblxpa6om yuauwiuxca

OtMmeTKa «5» CTaBUTCS, €CIU: ydaruiics BRIIOIHUI BepHO 90-100% paboTs
OTtMmeTKka «4» CTaBUTCS, €CIIU: yJaluiics BepHo BbInoaHmI 70-89% paboTsl
OtmeTKka «3» CTaBUTCS, €CIIN: yyalluicsl BepHO BIMOIHMI 50-69% paboTbl

OTtMmeTKka «2» CTaBUTCS, €CIIM: yJaluiics BIMoIHUI MeHee 50% paboTsl

> 00Hapy)XeHO HE3HAHWE WJIM HEMOHMMAaHHE YYCHHKOM OOJbIIe uiaum Haubosee
Ba)KHOM yacTH yueOHOTO MaTepHarna,

> JOMYIICHB OMMOKKM B  ONPENCIICHUHM TOHATHWA, TIPU UCIOJIH30BAaHUU
TEPMHUHOJIOTHH, B UepTEKax, OMIOK-CXeM M WHBIX BBIKIAJKaX, KOTOPbIE HE HCIPABICHBI
MOCIIe HECKOJIBKHUX HaBOJIALINX BOIIPOCOB YUHUTEIIS.

g nucomennblx pabom yuauiuxcsa: OUeHKa «Sy CTaBUTCHA, €CJIN:

> paboTa BBITOJHEHA MTOTHOCTHIO;
> B rpaduyeckoM HU300pakeHHH anroputMma (OJIOK-CXeMe), B TEOPETHUECKUX
BBIKJIAJIKaX PEUICHHS HET MPOOEIIOB U OMIHOOK;
> B TEKCTE€ MpPOrpaMMbl HET CHHTAKCHYECKHX OIIMOOK (BO3MOXXHBI OJIHA-IBE
pa3NU4YHblE HETOYHOCTH, OINHWCKH, HE SBJSIFOIIMECS CIIEACTBHEM HE3HAHWs WU
HETIOHWMaHUsI Y9eOHOTO MaTepuana).

OLIEHKA «4» CTABUTCSl, €CJIM:
> paboTa BBINOJHEHA MOJHOCTbIO, HO OOOCHOBaHMS INArOB  PELICHHS
HE/I0CTaTOYHbI
(ecu ymeHue 0O0OCHOBBIBATh PACCYKACHUS HE SBISIIOCH CIIEIHATIBHBIM 00BEKTOM
IIPOBEPKN);

> JOTyIIIEHa OJIHA OIMMOKAa WIIM JBA-TPU HEIOoYeTa B UYEPTEKax, BBIKIAAKAX,
yepTexax OJIOK-CXeM MM TeKCTE IPOrPaMMBL.
OIIeHKA «3» CTaBUTCS, €CJIU:



> JOTYyIIEeHbl OoJjiee OMHOW OIIMOKM WM JABYX-TPEX HEIOYETOB B BBIKJIAJKAX,
yepTekax OJIOK-CXeM WJIM IIPOrpaMMe, HO YYAIIUKCs BIaIeeT 005A3aTeIbHBIMA YMEHUSIMHU
I10 IIPOBEPSAEMON TEME.

OLICHKA «2» CTABUTCS, €CJIH:
> JIOTYIIEHBbI CYIECTBEHHbIC OIIMOKH, MOKA3aBIIME, YTO YYaIIUICS HE BIAJCEeT
00s13aTeIbHBIMH 3HAHUSMH T10 JJAHHOW TeME B TMOJHOM Mepe.

Camocmosmenvuasn paooma na IIK ouenusaemces cieoyrouwium oopazom:

OIIEHKA «5» CTaBUTCH, €CJIN:

> YYAIIHUKCS CaMOCTOSATEIBHO BBIIIOJIHUII BCE 3Tallbl pelieHus 3ana4d Ha [1K;

> paboTa BBHINIOJHEHA MOJIHOCTHIO U MOJIY4YeH BEPHBIA OTBET WU MUHOE Tpedyemoe

MpEeACTAaBICHUE pe3yabTaTa paboThl; OlleHKA «4» CTABUTCSH, €CJIU:

> pabora BBIIIOJIHEHA  IOJHOCTBIO, HO NpU  BBIIOJIHEHUHU
00HApPYXMIOCH

HEJIOCTaTOYHOE BiIaJieHne HaBbikaMu paboThl ¢ [1K B pamkax moctaBieHHON 3a/1a4u;

> IIPABUJIBHO BBINOJIHEHA O0JIbIlask YacTh padoThl (cBbilIe 85 %);
> paboTa BBINOJIHEHA MOJHOCTBIO, HO MHCIOJb30BAHbI HAUMEHEE ONTHMAlbHbIE
MOJIXO/IBI K PEIICHUIO MIOCTABJICHHOM 3a/1a4H.

OLIeHKA «3» CTABUTCSl, €CJIN:
> paboTa BBIMOJIHEHA HE IOJHOCTBIO, JONYIIEHO Oosiee TpexX OMIMOOK, HO
y4aluiicss BiIajJeeT OCHOBHBIMU HaBblkaMu paboThl Ha I1IK, TpeOyembiMu s pemieHus
ITOCTaBJIEHHOM 3a7ja4H.

OLIEHKA «2» CTABUTCS, €CJIH:

JIOMYIIEHBI CYIIECTBEHHbIE OIIMOKH, TOKa3aBIINe, YTO yYaIllMICs HE BiIajeeT
00s13aTeNIbHBIMU 3HAaHUSIMHU, YMEHUSAMHU U HaBbIkaMH pa0oThl Ha 1K unu 3HaunTenbHast
4acTh pabOTHI BHIIIOJHEHA HE CAMOCTOSTENBHO.






