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HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBISE€TCS OJHUM M3 OINOPHBIX KYpPCOB OCHOBHOI'O OOIIEro
o0pa3oBaHMsI: OHa 00ECTIEUNBACT U3YUCHUE IPYTHX TUCIUILINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTApHOTO LMUKIOB, €€ OCBOCHHE HEOOXOAMMO st
NPOJOHKEHUS 00pa30BaHUs U B MTOBCEIHEBHOM kU3HU. Pa3Butue y oOydaromuxcs
HAy4YHBIX TPEJCTABICHUNH O MPOUCXOXKACHUM U CYUIHOCTH alreOpandyecKux
abcTpakiuii, cnoco0e OTpakeHUsI MaTEMAaTUYECKON HayKOM SIBJICHHUM U MPOIIECCOB
B MpUPOJEC W OOIIECTBE, POJIM MAaTEMaTHUYECKOTO MOJCIMPOBAHHUS B HAyYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
Y Ka4eCTB MBIIIJICHUs, HEOOXOUMBIX JJIsl alaliTallii B COBPEMEHHOM IIM(PPOBOM
oOmectBe. M3ydyenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHUS HaOIIOaTh,
CpaBHMBATh, HAaXOAWTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHS M BBIBOHI,
dhopmynmpoBath yTBepxkAcHUA. OCBOEHHE Kypca anreOpsl 00ecreunBaeT pa3BUTHE
JIOTUYECKOTO MBINUICHUSI OOYYaroIIMXCs: OHM HWCIHOJB3YIOT JCAYKTUBHBIC W
WHAYKTUBHBIE PAacCyXJIeHUs, 0000IIeHINe 1 KOHKPETU3AIHI0, a0CTparupoBaHue u
ananoruto. OOydenume  anreOpe  mpeamosiaraeT  3HAYMTEIBHBIH  00BEM
CaMOCTOSITENIbHOM ~ JIEATENbHOCTH OOYYaIoOUMXCsA, I03TOMY CaMOCTOSITEIbHOE
peleHune 3a1a4 SBISETCS peann3aleil 1esITeNbHOCTHOTO MPUHIINIA 00yIeHUS.

B crpykType mnporpammbl y4eOHOro kKypca «Anredpa» mjis OCHOBHOTO
o01iero o0pa3oBaHUs OCHOBHOE MECTO 3aHHMAIOT COAEPKATEIbHO-METOINYECKUE
auHuM: «Yucnaa U BBIYMCIEHUS Y, «ANreOpandecKkue BhIpaKEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkImm». Kaxmas W3 3THX CoJepKaTelbHO-METOIUIECKIX
JVHUNA pa3BUBACTCS HAa MPOTSHKEHUU TPEX JIET U3YUCHHUS Kypca, B3aUMOJICHCTBYS C
ApPYTHMH €ro JWHUAMU. B Xoae wu3ydeHuss y4eOHOro Kypca OOy4arouiumcs
INPUXOJUTCS JIOTHYECKH PacCy’KJaTh, MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ ATUM B mporpamMmy y4eOHOTO Kypca «Anredpay BKIFOYCHBI
HEKOTOpBbIE OCHOBBI JIOTMKH, MPEJICTaBICHHBIE BO BCEX OCHOBHBIX pasieiax
MaTEMaTUYECKOr0o 00pa30BaHUsI U CIIOCOOCTBYIOIIME OBIAJICHUIO O0YJAOIITMUCS
OCHOB  YHUBEPCAJIBHOIO  MaTemaTuueckoro s3eika. CopepxaTeqbHOM U
CTPYKTYpHOH OCOOCHHOCTBIO Yy4eOHOTO Kypca «AnreOpa» SBISIETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMA «Yucna W BBIYHCICHUS» CIYXKUT OCHOBOM JJIst
JaJIbHEHIIET0 W3Y4YeHHUs] MaTeMaTHKH, CIIOCOOCTBYET PAa3BUTHUIO y OOyYarOIIUXCS
JIOTUYECKOTO MBIIUICHUS, (OPMHUPOBAHUIO YMEHUS MOTH30BATHCS AITOPUTMAMHU, a
Tak)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl TIOBCEAHEBHON
KU3HU. Pa3BUTHE MOHATHS O YKCJIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
CBSI3aHO C pAlMOHAJIbHBIMU W HUPPALUOHAIBHBIMU 4YHCIaMHU, (HOPMHUPOBAHUEM



MPEJICTAaBJACHU O JIEMCTBUTEILHOM 4YHCJE. 3aBEpIICHHE OCBOCHMS YHCIOBOMU
JMHUU OTHECEHO K CpeAHeMy 00111eMy 00pa30BaHHUIO.

Conepxanue IByX anreOpanyecKux JIMHUN — « AIreOpandecKue BhIPAKCHUS
U «YpaBHEHHS] U HEPABEHCTBA» CHOCOOCTBYET (POPMUPOBAHUIO y OOYYaIOIIMXCS
MaTeMaTHYeCKOTo amnmapara, HEOOXOJUMOro JUIsl PelIeHHUs 3ajad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3aaady. Ha ypoBHe
OCHOBHOIO 001iero oOpa3oBaHMsl Y4YeOHBIM MaTepuan TPYyHNIUPYETCs BOKPYT
palMOHAJIBHBIX BhIpaXKeHUI. AJreOpa JEMOHCTPUPYET 3HAUEHUE MAaTEMAaTHUKH Kak
A3bIKA JUISI TIOCTPOEHHUS MaTeMaTHYeCKUX MOJeNed, OIMUCaHUS MPOLECCOB U
ABJICHUM peanbHOrOo Mupa. B 3agaunm oOyueHus anrebpe BXOISAT TaKKe
JanbHelllee pa3BUTHE aNTOPUTMUYECKOTO MBIIIIEHUS, HEOOXOJIMMOro, B
YaCTHOCTH, JJII OCBOEGHHMS Kypca HUH(GOpPMAaTHKW, M OBJAJCHHE HaBbIKAMU
JeyKTUBHBIX paccyxaeHuid. [IpeoOpa3oBanrne CUMBOIBHBIX (OPM CIOCOOCTBYET
Pa3BUTHIO BOOOpaKeHUs!, CHOCOOHOCTEM K MaTeMaTHYeCKOMY TBOPUECTBY.

Conepxanue (pyHKIMOHAIbHO-TpapUUIEeCKON IMHUM HAIEJIEHO Ha MOJyuYeHUe
OoOy4YaronIMMuUCs 3HaHUNW O (QYHKIMSIX KaK BaKHEHIIel MaTeMaTUYeCKON MOJEeiH
JUTSL OITMCaHUsSl M UCCIIE0BAHMS PA3HOOOPA3HBIX MPOILIECCOB U SIBJICHUM B MPUPOJIE
n obmecrBe. M3yueHue marepuana CrocOOCTBYET PAa3BUTHIO y OOyYaroIIUXCs
YMEHHMsI UCTIOIb30BaTh Pa3InYHbIC BBIPA3UTEIbHBIE CPEAICTBA SI3bIKAa MATEMATUKH —
CJIOBECHbIE, CHUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (QOpMUpOBaHUE
MPEACTABICHUI O POJIM MaTEMATUKU B PA3BUTUH [IUBUIN3ALUU U KYJIbTYpPHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax H3ydaeTcss y4eOHBIM Kypc
«Anre0Opa», KOTOPBIH BKIIOYAET CJEAYIOLUIME OCHOBHBIE pa3/eibl COJACPKAHMS:
«Yucna u BBIUKCICHUS», «AJNTeOpanyecKue BBIPAKEHUS», «YpaBHEHUS W
HEPABEHCTBA», «DYyHKIUN.

Ha u3yuenue yueOHoro kypca «Anredpa» oroaurca 306 dacoB: B 7 Kiiacce
— 102 ygaca (3 gaca B Henemo), B 8 kiacce — 102 gaca (3 yaca B Henenoo), B 9
kiacce — 102 gaca (3 yaca B HefIeIi0).



COILEPKXAHUE OBYYEHUA
7 KIIACC

Yuciia v BBIYUCTCHUSA

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIE, MEPEXO] OT OAHOW (POPMBI 3aMKCH
npobeit k apyrou. I[loHsTHe panuMOHANBHOTO 4YHCIA, 3aliCh, CPaBHEHUE,
YIOPSAIOYMBAHUE  pAllMOHANBHBIX  4uced. ApudMmernyeckue JeHCTBUS C
palMoOHaJbHBIMU YKCIIaMU. Pelienne 3aiad u3 peanbHOW MPAKTUKU HAa 4YacTH, Ha
poou.

CreneHb ¢ HaTypajJbHBIM TIOKa3aTeleM: OMNpeaeNeHrue, MpeoOpa3oBaHHe
BBIpAXKEHUI HAa OCHOBE ONPEEICHUS, 3alUCh OOIbIINX yucel. [IpoleHTsl, 3anuch
NPOLIEHTOB B BHUJI€ IpOOU U ApOoOH B BUJE NMPOLEHTOB. TpHu OCHOBHBIE 3a7a4M HA
IIPOLIEHTHI, PEIICHNE 3aa4 U3 PEaJIbHON ITPAKTHKHU.

[IpumeHeHne NpU3HAKOB  JIEIMMOCTH, pPAa3j0KEHHE Ha  MHOXHUTEIH
HaTypaJbHbIX YUCET.

PeanpHble  3aBUCMMOCTHM, B TOM 4HCle TpsiMas UM oOparHas
MTPONIOPIUOHAIBHOCTH.

AnredpanyecKue BbIPaKEHHUS

[lepeMeHHBIE, YNCTOBOE 3HAUCHHUE BBIPAKEHUS C MEPEMEHHOM. JlomycTuMbIie
3Ha4YEeHUS NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEXY BETUYMHAMU B BUJIE
dbopmynsl. Beraucienus mo ¢popmynam. [IpeodpaszoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXIECTBEHHO paBHbIE BBIPAKEHMs, TMpaBWiia MpeoOpa3oBaHUs CyMM U
POU3BEACHUH, MPaBUIa PACKPBITUS CKOOOK Y MPUBEACHUS MOJOOHBIX ClIaraeMbIX.

CBOIICTBa CTENEHU C HATYPAIbHBIM MOKA3aTEIIEM.

Onnowiensl U MHOTOWIEHBI. CTeneHb MHOroujieHa. CI0KeHUe, BIYMTaHUE,
YMHOXEHHUE MHOrOWwIeHOB. DOopMysbl COKpPAIEHHOIO YMHOXEHHS: KBaapar
CyMMBl M KBaApar pa3HocTH. PopMmysa pa3HOCTH KBaapaToB. PaznoxkeHue
MHOT'OYJIEHOB HA MHOKHUTEIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHEeHUE, KOpPEHb YpaBHEHHs, IpaBuUja NpeoOpa3oBaHUsl ypaBHEHUS,
PAaBHOCHJIBHOCTh YPaBHEHUH.

JIuHelHOE ypaBHEHHWE C OJHOM IEPEMEHHOM, YHCIIO KOPHEH JIMHEWMHOIO
YpPaBHEHHMS, pELICHHE JIMHEWHBIX ypaBHEHHH. COCTaBIE€HHE YPaBHEHHH MO
YCJIOBHIO 3aJ1a4i. Permenne TeKCTOBBIX 3a/1a4 C TOMOIIBI YPABHEHHI.

JIuneliHOe ypaBHEHHE C JIByMs IIEpEMEHHBIMU U ero rpaduk. Cuctema aByX
JUHEWHBIX YpaBHEHHI C AByMs IMEpPEMEHHbIMU. PellleHue cucrem ypaBHEHUU
Coco0OM MOACTaHOBKHU. I[IpuMepbl penieHusi TEKCTOBBIX 3aad C MOMOILbIO
CUCTEM YPaBHECHU.

DyHKIHUHU



Koopannara Touku Ha npsiMmoi. UnciioBble MPOMEKYTKU. PaccTosiHre MEXIy
JIBYMSI TOUKAaMHU KOOPJUHATHOM MPSMOH.

[IpssmoyrosibHast cucteMa koopauHat, ocu Ox u Oy. Alcuucca U opJauHaTa
TOYKH Ha KOOPJAWHATHOU MI0cKOoCTH. [IpumMepsl rpadukoB, 3a1aHHBIX (HOPMYITaAMH.
Urenne rpadukoB peanbHbIXx 3aBucuMocteil. [lonstue dynkuun. [paduk
¢bynkuuu. CoiictBa hyukuuii. JIunelinas Qynkuus, e€ rpadux. ['padux byakumu
y = |x|. 'paduueckoe penieHre JIMHEWHBIX YpPaBHEHUW W CHUCTEM JIMHEHHBIX
YPAaBHEHUM.

8 KJIACC

Yuciia ¥ BIYUCTCHUSA

KBagparueiit kopeHb u3 umcina. [loHsitue 00 wuppanMoHAIBHOM YHCIE.
JlecsiTuuHble TPUOIMKEHUST UPPALMOHANIBHBIX uncen. CBONCTBA apupMETHIECKUX
KBa/IPAaTHBIX KOPHEW U X MPUMEHEHNE K TPEOOPA30BAHUIO YHCIOBBIX BBIPAXKECHHI
Y BBIYHMCJICHUAM. J|eiCTBUTEIIbHBIE YUCIIA.

Crenenp ¢ nensIM mokasarenemM U €€ cBouicTBa. CTaHgapTHas 3allvCh

yucia. AnreOpandyeckue BhIpakeHUsIAJre0pandyeckue BbIpasKeHHus

KBampaTHbiil  TpE€xuieH, pa3oKEHHE KBAaIpaTHOIO TPEXWIEHA  Ha
MHOUTEINH.

AnreOpaundeckass apoOb. (OCHOBHOE CBOMCTBO anredOpandecko Japoowu.
CnoxxeHue, BbIYMTAHHE, YMHOXXEHHE, JeJIeHHe anredpandeckux JapoOei.
PannonanbHbie BRIpaXKEHHS U UX MTpeoOpa3oBaHue.

YpaBHEHHS 1 HEPABEHCTBAY paBHEHMSI M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyla KOpHEW KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Pemienue ypaBHEHUI, CBOASIINUXCS K JJUHEMHBIM U KBaJAPAaTHBIM.
[Tpocreiimue ApoOHO-palIOHATIbHBIE YPABHEHUS.

I'padrueckass mHTEpHpeTals YpaBHEHUN C IBYMsI IEPEMEHHBIMU U CHCTEM
JIMHEMHBIX YPaBHEHUU C JBYyMs NEpeMEHHbIMU. [IpuMepsl pelieHus cucreM
HEJIMHEWHBIX YPABHEHUN C IBYMS IEPEMEHHBIMH.

Periennie TEKCTOBBIX 3a/1a4 alNreOpandecKuM ClOCOOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO C OJIHOM MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM MMEPEMEHHOM.
CucTeMbl INHEMHBIX HEPABEHCTB C OJHON NEPEMEHHOM.

OyHKINN DYHKIIMA

[lonatue ¢ynkuuun. OOnacTp oOmNpeneneHus U MHOXKECTBO 3HAUYCHUU
¢bynknun. CiocoOb! 3a1anus QyHKITHI.

I'paduk ¢ynxmun. Urenue cBoicTB pynkuuu mo e€ rpaduxy. [Ipumeps
rpaukoB (yHKIHIA, OTPAKAIOIMINUX PEATIbHBIE POLECCHI.



OyHKIMKA, ONUCHIBAIOIIME TIPSIMYIO ¥ OOpaTHYIO TPOIOPIIMOHAILHBIC
3aBHCUMOCTH, uX rpaduku. PyHkuun y = x2, y = x3, y = \x, y=|x|. ['padudeckoe
pEIICHUE YPaBHEHUW H CUCTEM YPABHECHUMU.

9 KJIACC

Yuciia ¥ BIYUCICHUS

PannonanbpHble 4Kcla, UppalloOHAIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
AecsITHYHbIe ApoOu. MHOXKECTBO JCHCTBUTEIBHBIX YUCEI, TEHCTBUTENbHBIC YHCTIa
KaKk OECKOHEUHbIE JAecATUYHbIe JpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
MEXIYy MHOKECTBOM JEHCTBUTEIIBHBIX YUCEI U KOOPAUHATHOMN IIPSIMOM.

CpaBHEeHME JIEHCTBUTENIBHBIX 4YHCEN, apu(pMeTHUYEeCKHe JIEHCTBUS C
NENCTBUTENBHBIMU YUCIIAMU.

Pa3mepsl OOBEKTOB OKpPYXAIOLIEr0 MHpa, JUIMTEIBHOCTh IPOLIECCOB B
OKPY’KarOIIEM MHUpE.

[TpuOnmx€HHOE 3HAUEHUE BEIMYMHBI, TOYHOCTh NpUOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u onieHka pe3yJIbTaTOB BEIYMCICHUI.

YpaBHeHUS U HEPAaBEHCTBA

JIuneriHoe ypaBHeHME. PemeHne ypaBHEHUM, CBOISINUXCA K JIMHEHHBIM.

KBanparnoe ypaBHeHue. PenieHne ypaBHEHHM, CBOMSIIUXCS K KBaJAPATHBIM.
buksanparHoe ypaBHeHue. [IpumMepsl pelieHuss ypaBHEHUN TPETbEU U 4ETBEPTOM
CTEIICHEN Pa3I0)KEHNEM HA MHOXKUTEH.

Pemenue npoOHO-pallMOHANBHBIX ypaBHEHUU. PellleHne TEKCTOBBIX 3ajad
anreOpanyeckuM METOJIOM.

VYpaBHEeHHE ¢ ABYMs MEPEMEHHBIMU M ero rpaduk. Pemenue cucrem aByx
JIMHEWHBIX YPABHEHUU C ABYMs IIEPEMEHHBIMU. PellleHre cCucTeM IByX ypaBHEHU,
OJIHO U3 KOTOpPBIX JIMHEHHOe, a Jpyroe — BTOpod creneHu. ['paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHHM C IBYMS IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aj1a4 alredpanyeckuM CrocoooM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OAHOM IepeMeHHOU. PemenHue cucrem
JVHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBaapaTHele HEpaBEHCTBA.
['padmyeckas uHTEpIpeTalys HEPAaBEHCTB M CHCTEM HEPaBEHCTB C JBYMs
[IEPEMEHHBIMHU.

OyHKINNDYHKIM A

KBaaparuunas ¢ynkuus, e€ rpadguk u coictsa. [lapaGona, koopauHaThI
BEPILMHBI 1apadoJIbl, OCb CHMMETPHUH 11apadOoIbl.

I'paduku byskumit: y = kx, y=kx + b, y=k/x, y =x3, y = Vx, y = |x| , 1 ux
CBOMCTBA.



Hucnosele  mociienoBaTeIbHOCTUHHCH0BBIE  MOCJIEA0BATEIBHOCTH M
NPorpeccuu

[loHaTre YMUCIOBOM TMOCIEAOBATEIBLHOCTU. 3a/laHHE MOCIEI0BATEIbHOCTH
peKkyppeHTHOM hopMmyiol u popMyoit #-ro useHa.

Apudmernueckass U reomerpuueckas mnporpeccud. dopmynbl n-ro uieHa
apu(pMETUIECKON ¥ T€OMETPUUECKON MPOTrPECCUi, CYMMBI TIEPBBIX 71 YJICHOB.

N300pakeHrne WICHOB apu(PMETHYECKON U TEOMETPUYECKON Mporpeccuit
TOYKaMU Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIM M 3KCIOHEHIHAIbHBIN POCT.
CnoxHbIE TPOLICHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA [POI'PAMMDBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInYHOCTHBIE PpPe3yJabTaThl OCBOCHHUS MporpaMMbl y4eOHOro Kypca
«Anrebpa» XxapaKTepu3yrTCs:

1) naTpuoTHYEeCKOEe BOCIIUTAHME:

MPOSIBJICHUEM HHTEpPECa K NPOIUIOMY UM  HACTOALIEMY POCCHUCKOU
MaT€MAaTUKH, LEHHOCTHbIM  OTHOIIEHHWEM K  JOCTHKEHUAM  POCCHUUCKUX
MAaTEMaTUKOB M POCCHUMCKOM MAaTEMATUYECKOM IIKOJIbI, K HMCIIOJIb30BAHUIO 3TUX
JTOCTHKEHUH B IPYTUX HayKaxX U MPUKIAAHBIX chepax;

2) rpaskaaHCKoe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

TOTOBHOCTBIO K BBIITOJIHEHUIO 00S3aHHOCTEN Ipak/laHWHA U peau3alii ero
MpaB, TMPEJCTaBJICHUEM O MAaTEeMaTHYECKMX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3IMUHBIX CTPYKTYp, SIBICHUM, MPOIEAYp T'PaKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYX ICHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C TMPaKTUYECKUM NPUMEHEHHEM JOCTUKEHUW HAyKHW, OCO3HAHUEM BaXKHOCTHU
MOPaJIbHO-3TUYECKUX MPUHIUIIOB B I€ATEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIIUTAHME:

YCTAaHOBKOM Ha aKTMBHOE Y4YaCTUE B pELUICHUH MPAKTHYECKUX 3a]ad
MaTE€MAaTUYECKOM HAIpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MAaTEMATHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHMM BCEHM JKU3HU IJIs yCHEIHOM NpodeccruoHaIbHOM
NESATEIbHOCTU W PAa3BUTHEM HEOOXOAUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM WHIUBUIyAIbHOU TPASKTOPUHM 00pa30BaHUS M KM3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHME:

CIIOCOOHOCTBIO K  3MOIIMOHAJBHOMY U  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/lau, pEUICHUM, pPacCy>KIECHUM, YMEHHUIO BHUJEThH
MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT' 0 MO3HAHMS:

OpUEHTalMel B JACATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAayYHBIX
MpEeJCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOJIBI U
oOIecTBa, MOHMMAaHHEM MAaTEMaTUYeCKOW HayKH Kak cQepbl UYeTOBEUYECKOM
NEATENBHOCTH, 3TAllOB €€ pa3BUTHs W 3HAYMMOCTH ISl Pa3BUTHUS LIUBUJIM3ALINM,
OBJIJICHUEM SI3BIKOM MATEMATHKHA M MAaT€MAaTHYECKOW KYJIbTYpOH KaK CPEICTBOM
MO3HAHHUS MHPA, OBJIAJCHHEM MPOCTEHIIMMHM HABBIKAMHU HCCIIEA0BATEIbCKOU
NEATEIbHOCTH;



6) ¢usuuyeckoe BocnUTaHHe, (POPMHPOBAHHE KYJIbTYPbI 3A0POBbS H
IMOLMOHAJIBHOIO0 0J1arOMOTy YU :

TOTOBHOCTBIO IPUMEHATh MAaTEMATHYECKUE 3HAHUS B HHTEPECAX CBOETO
300pOBBS, BEIEHUS  3J0pPOBOrO0  o0pa3a KHM3HM  (300pOBOE  INMTAHUE,
cOamaHCUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHbIO HaBbIKa pe(IEKCUU, NPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOTO )K€ MpaBa JPyroro 4eJoBeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHUE:

OpHUEHTAalMEl Ha MPUMEHEHNE MAaTEMaTUYECKUX 3HAHUU JUISl PELICHUS 3a/1a4
B 00JIACTH COXPAHHOCTH OKPY>KAIOIIEH cpepl, IUIAaHUPOBAHUS IOCTYNKOB U
OLICHKM HMX BO3MOJKHBIX IIOCJIEICTBUM Il OKpPYXArOLIEH Cpenbl, OCO3HAaHHEM
rJ100aJbHOTO XapaKTepa 3KOJOTHYECKUX POOJIEM U IyTeH X PELeHus;

8) ajanTanusi K UI3MEHAIOIUMCH YCJIOBUAM COLUMAJIBHOM M NMPHUPOAHOMN
cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCJIOBHUSX HEOINPEIECIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 IMPAKTUUYECKYIO JESTEIBHOCTh, B TOM YHUCIIE
YMEHUE YUUTbCA y APYTHUX JIOAEH, MpuoOpeTaTh B COBMECTHOH NAEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHLIUU U3 OIbITa IPYTHUX;

HEOOXOJUMOCThIO B (POPMHUPOBAHMM HOBBIX 3HAHUW, B TOM YHCIIE
(GbopMyJIMpOBATh UJIEU, IOHATHS, TUIIOTE3bI 00 0OBEKTAX U ABJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JACQUUUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEH, IIJIAHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTyalUlO, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyHOIIMH KOHTPMEp, KOPPEKTHPOBATh
MPUHUMAEMble pEIICHUs] U ACUCTBUSA, (OPMYyIHpPOBaTH M OLEHUBATH PHUCKU H

MOCIEeACTBYS, POPMHUPOBATH OIBIT.
METAINIPEJMETHBIE PE3YJIbTATDBI

ITo3naBaTebHBIE YHUBEPCAJILHBIC yqeﬁﬂme HeﬁCTBHﬁ

Ba3oBble Jjoruueckue JelicTBUA:

e BBUIBJISTH U XapaKTEPU30BATh CYIIECTBEHHBIE MTPU3HAKH MATEMATHUYECKUX
O00OBEKTOB, MOHATHI, OTHOIICHUH MEXIYy MOHSATUSIMHU, (HOPMYIUPOBAThH
ONpPENICJICHUS]  TOHSATHH, YCTAaHABIWBATH CYIIECTBEHHBIM  IMPHU3HAK
KJaccuuKaIyi, OCHOBAaHUSA Il OOOOINEHUS W CPaBHEHHS, KPUTEPUHU
MPOBOJIMMOTO aHAJIN3A;

e BOCHpUHUMATH, (OPMYJIHPOBATH U  MPEOOPa3OBBIBATH  CYXKICHUSA:
yTBEPAUTEIbHBIE M OTpHUIATEIIbHBIC, CAMHUYHBIC, YaCTHBICE W oO0IIue,
YCJIOBHBIE;



BBISIBIISITh ~ MaT€MaTUYeCKHe  3aKOHOMEPHOCTH,  B3aUMOCBSI3HM
npotuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKICHUSX,
npeqiaraTh ~ KPUTEPUH IS BBIABICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYMIL;

JIeNnaTh BBIBOJBI C HMCIOJB30BAHUEM 3aKOHOB JIOTHUKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUCHUM, YMO3aKIIOUECHUN 110 aHAJIOTHH;
pa30OupaTh I0Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKICHUHN (TPSIMBIE U OT
IPOTHUBHOIO), MPOBOJUTH CAMOCTOATENHLHO HECJOXKHBIE 0Ka3aTelIbCTBa
MaTeMaTHYeCKUX (PaKTOB, BBICTPAWBATh aAPTYMEHTAIIUIO, TPUBOIHTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CIoco0 pemieHus yuyeOHOUM 3amadu (CpaBHUBATH HECKOJBKO
BApUAHTOB pelIeHUs, BBHIOMpaTh HauOoJiee MOAXOASIIUNA C YUYETOM
CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble HCCJICA0BATCIbCKUE HeﬁCTBHHZ

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIENOBATEIHCKUM WHCTPYMEHT IO3HAHMS,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOLIUME MPOTHUBOpPEUYHUE, MpoliIemy,
CaMOCTOSITENIFHO YCTaHABIMBAaTh HMCKOMOE U JaHHOe, (OpMHUPOBATH
TUTOTE3Y, apTYMEHTHPOBATh CBOIO TTO3UIHIO0, MHCHHE,

MPOBOJUTH IO CAMOCTOSITEIBHO COCTABIICHHOMY IIJIaHY HECJIOXKHBIM
JKCIIEPUMEHT,  HEOOJIbIIOE  HCCIAEAOBAaHME MO  YCTaHOBIICHUIO
OCOOCHHOCTEHl MaTeMaTHYECKOTO OOBEKTa, 3aBHUCHUMOCTECHH OOBEKTOB
MEXTy COOO0M;

CaMOCTOATENEHO (POPMYITHPOBATH 0000IIEHNS U BBIBOJBI TI0 PE3yJIbTaTaMm
POBENEHHOTO HAOIIOJECHUS, UCCIEJAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHHI;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TPOIECCa, a TaK)KE BBIIBUTATH
MPETNOIOXKEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHUSIX.

Pabora c nndopmaumeii:

BBISIBIISITh HEJOCTATOYHOCTh M M30BITOYHOCTH WH(MOpPMAIUHU, JTaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHUS 3a1a49H;

BEIOWpATh, AHAJIM3UPOBATH, CUCTEMATHU3MPOBATH W HMHTEPIPETUPOBATH
uHGOPMAITNIO Pa3TUIHBIX BUIOB B (JOPM MIPEICTABICHHUS,

BbIOMpaTh (QopMy TMpeAcTaBieHUs WHGOPMAIMM W UIUTIOCTPUPOBATH
periacMbie 3aJladyd  CXEMaMH, JuarpaMMaMH, WHOW TpapuKod HW HUX
KOMOMHAIUSIMU,

OIICHUBATh HAAEKHOCTh WH(POPMAIUK TI0 KPUTEPHUSIM, TMPEIIOKESHHBIM
y4UTENIEM WIH CPOPMYIMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMmyHuKkaTHBHbIE YHHBeEpPCAJbHbIE Y4eOHbIe JeiCTBUS:



BOCIIPHHUMATh ©  (OPMYyIHpPOBATH CYXXIEHHUS B COOTBETCTBHUH C
YCIOBUSIMU | LETSIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPa)XaTh CBOIO
TOYKY 3PEHHUS B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, JaBaTh IMOSICHECHUS IIO
XOJly pelIeHus 3a/1a4i, KOMMEHTHPOBATH IMOJTYyUYEHHBIN pe3yJIbTaT;

B X0J1e 00CYKJICHUS 3a/1aBaTh BOTIPOCHI IO CYIIECTBY 0OCYKIA€MOM TEMBI,
po0JIeMBbI, pelraeMoi 3aaun, BRICKa3bIBATh UJICH, HAIICTICHHBIC HA MTOMCK
pEIICHMS, COIOCTAaBIATh CBOM CYXKIEHUS C CYXICHUSIMH JIPYTHUX
YYaCTHUKOB AHMAJIOTa, OOHAPYXUBATh pPa3IMdUe M CXOJCTBO TO3UIUH, B
KOppeKTHOU popme hopMyTUpOBaTh PA3HOTIIACHS, CBOU BO3PAKEHUS;
NPENCTaBIATh  pe3yJbTaThl  PEIMICHHUS  3aJa4yd,  DKCIEPUMEHTAa,
UCCJIEIOBaHUs,  TIPOEKTa,  CaMOCTOATENbHO  BBIOMpaTh  (opmat
BBICTYIUICHHUS C YUETOM 3a]1ad MPE3EHTAIIMN U OCOOCHHOCTEH ay TUTOPHH;
NMOHMMaTh W HUCIOJB30BaTh  NPEUMYIIECTBA  KOMAHAHOW W
WHINBUIYATbHOH pabOThl TpH pENIeHWH YYEOHBIX MaTeMaTHYECKUX
3ajay;

NIPUHAMATH 1IeJIb COBMECTHON AESITETLHOCTH, TUIAHUPOBATh OPTaHU3AIHI0
COBMECTHOW pabOThI, pacmpenensaTh BHUABI padOT, TOTOBAPUBATHCA,
00Cy>KJIaTh IPOIIeCC U Pe3yabTaT padoThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIFO/ICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCYyXaeHUs, OOMEH
MHEHUSMH, MO3TOBBIC INITYPMBI W JIPyTHE), BBIMOJHATH CBOK YacCTh
paboOThI M KOOPAUHUPOBATH CBOM JICUCTBUS C APYTHMMH YICHAMU KOMAaH/IbI,
OIICHUBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPHUTEPHUSIM,
c(hOpMyIIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasitTuBHbIE YHHBepcalbHbIE yueOHbIe
peiicrBusa CaMoOpraHM3anus:

CaMOCTOATENIBHO COCTAaBJIAThH IUIAH, AJITOPUTM PEIIEHUs 3aJadu (WM €ro
4acTh), BbIOMpaATh CHOCOO pelIeHMs] C YYETOM HMMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTHUPOBATb U KOPPEKTUPOBATH
BapHAHTHI pEIICHU ¢ Y4ETOM HOBOM MH(pOpMaLIUH.

CaMOKOHTpOJH), AMOIUOHAJILHBIN NHTEJIJIEKT:

BIAJETh CIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJII IIpolecca u
pe3yJabTaTa peleHns MaTeMaTUYECKOM 3a/1a4H;

NPEIBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IpPU PEUICHUHU
3a7]a4yi, BHOCUTb KOPPEKTHUBbI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OMTUOOK, BRISIBJICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE pe3yjbTaTa JCSITEIbHOCTH MOCTABJICHHOM LIEJIN
U YCIIOBUSIM, OOBSICHITh MPUYUHBI TOCTHKCHUS WIIM HEIOCTHUKEHUSI 11EIIH,
HaXOJIUTh OLIUOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIbTATDBI

K xoniy oOyuenus B 7 KJjacce O0Oyd4aroUIUiCs TMOJYYUT CIEIYIONIUE
peIMETHBIC Pe3yIbTaThI:

Yucaa v BIYUCICHUS

BolinonHsTh, codeTas YCTHbIE M NHCbMEHHBIE MPUEMBI, apuMeTUYECKHe
JACUCTBHSI C pAllHOHATHHBIMHU YHUCTIaAMH.

Haxoauth 3Ha4eHHsS YWCIOBBIX BBIPAKEHUU, MPUMEHATH Pa3HOOOpa3HbIC
CHOCOObI U MPUEMBI BBIUUCICHUS 3HAUEHUH JPOOHBIX BBIPAKEHUHM, COAEPIKALIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexoauTh OT 0AHON (HOPMBI 3aMHMCH YUCEN K JAPYroi (mpeoOpa3oBbIBATH
ICCSITUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JI€CATUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO ACCATUUHYIO IPOOH ).

CpaBHUBaTh U YIOPAJOUYMBATH PALMOHAIBHBIC YHCTA.

OKpyrisTh yucia.

BBIMOTHATE TPUKUAKY U OIIEHKY pe3yJbTaTa BRIYUCICHUH, OIICHKY 3HAUCHUH
YHCIIOBBIX BBIPAKEHUH. BBIMONHATH ACWCTBHUS CO CTENEHSIMH C HATypaJlbHBIMH
MoKa3aTesIMu.

[IpuMeHATh  OpHU3HAKKW  JETUMOCTH,  pa3jOKEHHWE Ha  MHOXKUTENIH
HATypaJbHBIX YHCETI.

Pemarpe mpakTUKO-OPHEHTUPOBAHHBIE 33/Ja4ud, CBS3aHHBIE C OTHOIICHHEM
BEJIMYMH, NPOMOPIHOHATBHOCTRIO BEJIHYWH, MPOIIEHTAMH, HHTEPIPETUPOBATH
pe3ysbTaThl peUIeHUs 3aa4 ¢ y4€TOM OTrpaHMUYEHUM, CBA3aHHBIX CO CBOWCTBAMHU
paccMaTpuBaeMbIX OOBEKTOB.

AnredpanvyecKue BbIPaKEHHUS

Hcnonp30BaTh ainredpanyecKkyr0 TEPMHUHOJOTHIO M CUMBOJIMKY, PUMEHATH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuasia.

Haxoaute 3HaueHHss OYyKBEHHBIX BBIPDOKCHUN MPH 3aJaHHBIX 3HAYCHHSIX
NepeMEHHBIX.

Bomonusate  mpeoOpa3oBaHHMsl  LIEJIOTO  BBIPAKEHUS B MHOTOWIEH
MIPUBEJICHUEM TIOJIOOHBIX CJIAara€MbIX, PACKPBITUEM CKOOOK.

BBIMONMHATE yMHOXEHHE OJHOWIEHa HAa MHOTOWICH M MHOTOYICHa Ha
MHOTOYJICH, TPUMEHSITh (POPMYJIBI KBaJIpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCylIecTBIATh pa3ioKEHHE MHOTOWIEHOB Ha MHOXHUTEINW C TOMOIIbBIO
BBIHECEHUSI 3a CKOOKM OOIINEro MHOXUTENs, TPYHNIUPOBKH  CJIaracMbiXx,
npuMeHeHUsT GOPMYII COKPAIEHHOTO YMHOXKEHHUS.

[IpumensTh npeodpa3oBaHKsl MHOTOWICHOB ISl PEIICHUs PA3IMYHbBIX 33724
U3 MaTEMaTHKH, CMEKHBIX TIPEIMETOB, U3 PEaTbHOM MPaKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATYpaJbHBIMU MOKA3aTEIsIMH IS
peoOpa30BaHUsl BRIPAKCHUH.



YpaBHeHUS U HEPaBeHCTBA

Pemwlars yMHEWHBIE YpaBHEHUS C OJHOM NEPEMEHHOMW, NMPUMEHSSA IIPaBHIIA
[Iepexo/ia OT UCXOJHOTO YPAaBHEHUS K PaBHOCHIBHOMY eMy. [IpoBepsATs, ABisieTCs
JI YHUCIIO KOPHEM YPaBHEHUS.

[IpumensTh rpaduyeckre METOIbI IPHU PEIICHUN JTMHEWHBIX YPABHEHUN U UX
CUCTEM.

[TonGupare mnpumepbl Map 4YHUCEN, SBIAIOIIUXCS pPEIICHUEM JHMHEHHOro
YPaBHEHHUS C IBYMsI [IEPEMEHHBIMU.

CrpouTh B KOOPAMHATHOW IUIOCKOCTH TIpauK JIMHEWHOTO YPaBHEHHUS C
IBYMsI TI€PEMEHHBIMH, TOJB3YSACh TpapUKOM, MPHUBOJUTH MPUMEPHI PEIICHUS
YPaBHEHUS.

Pemate cucreMsl 1ByX JIMHEWHBIX YPAaBHEHUM C JBYMS IIEPEMEHHBIMU, B TOM
quciie rpa@uuecku.

CocTaBnsTh M pellaTh JIMHEWHOE YpaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHMM 110 YCJIOBHUIO 3aJa4yd, HWHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 33J1a4¥ TI0Jy4ECHHBIN PE3yJIbTaT.

DyHKUMH

N300paxaTh Ha KOOPAUHATHON PSIMON TOUKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbL, 3alIMCHIBATh YUCIOBBIE MPOMEKYTKH Ha
anreOpanyecKoM sI3bIKe.

OTtMeuaTh B KOOPAMHATHOW IIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpAMHATaM,
CTpOUTDH rpaduku TuHEHHBIX QyHKIMA. CTpouth rpaduk pyHKIUU y = [X|.

OnuceiBaTh C TMOMOUIbIO (PYHKIMH W3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTb, BpEMs, PAaCCTOSHHUE, LEHA, KOJIWYECTBO, CTOUMOCTD,
MPOU3BOAUTENILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonute 3HaueHne QyHKIMU 10 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpadudeckuil cmocod MPEACTaBICHUS W aHalu3a WHGOpMAIUH,
U3BJIEKAaTh U UHTEPIPETUPOBATh NH(OPMALINIO U3 IPapUKOB peaabHBIX IPOLECCOB
Y 3aBUCUMOCTEM.

K konmy oOyuenuss B 8 kuacce oOydaromuiics TMOJNYYHUT CIEIYIOIIHNE
IIPEAMETHBIE PE3YIIbTATHI:

Yucsia ¥ BBIYMCICHUSA

Hcnonp30BaTh HayajgbHbBIE MPEACTABICHHUS O MHOKECTBE JEHCTBUTEIBHBIX
quCcell JUIsl CPAaBHEHHUSI, OKPYTJIEHUSI U BBIYMCIEHUHN, U300paxaTh 1€HCTBUTEIbHbBIE
Yyyciia TOYKaMH Ha KOOPAWHATHOM MIPSMOM.

[IpumeHATh TOHATHE apU(PMETHUYECKOIOo KBaJPAaTHOTO KOPHS, HaXOAWUTh
KBaJIpaTHbIE€ KOPHHU, UCIOJIb3Yysl MPU HEOOXOJAMMOCTU KaJIbKYJISTOpP, BBIMOJIHATH
npeoOpa3oBaHus BBIPAKEHUN, COAEP)KAIIUX KBAJAPATHbIE KOPHHU, HCIOJIb3Ys
CBOWCTBA KOPHEW.



Hcnonb30BaTh 3amucy OOJBIIMX M MAJIBIX YUCET C TMOMOIIBIO JAECATUYHBIX
npoOeii u creneHelt yucia 10.

AJiredpanyecKkue BbIpasKeHUs

[IpyMeHATP TMOHATHE CTENEHW C LENbIM IOKa3aTEJIEM, BBINOJIHATH
npeoOpa3oBaHUsl BEIPAKEHUH, COIEPIKAIIUX CTEIEHHU C 1IeJIBIM MOKa3aTeNIeM.

BBINONHATH TOXIECTBEHHBIE NMPEOOPA30BAHUS PALMOHAIIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBUJI ACHCTBUHN HAJ MHOTOUICHAMH U aJIreOpandecKUMH IPOOSIMH.

PacknaapiBaTh KBapaTHBIN TPEXUJIEH HA MHOKUTEIH.

[TpuMensTh npeoOpa3oBaHUs BHIPAKECHUM JJIsI PEIICHUSI PA3IMUHbBIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUS U HEPaBeHCTBA

Pemiaty nuHEMHBIC, KBaJpaTHbIE YpaBHEHUS U pallMOHAJbHBIC ypaBHEHUS,
CBOJISILIIUECS K HUM, CUCTEMBI JIBYX YPaBHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBoauTh MpOCTEUIINE UCCIEAOBAHUS YPABHEHUM U CUCTEM YPaBHEHHH, B
TOM YHCJIE C TPUMEHEHUEM IrpadUuecKuX Mpe/ICTaBIeHn (YCTaHABIMBATh, UMEET
U ypaBHEHUE WIM CHUCTEMa YPAaBHEHUMW PEIICHHS, €CIU UMEET, TO CKOJIbKO, U
npouee).

[TepexoauTh OT croBecHON (GOPMYIUPOBKM 3ajauu K €€ anredpandeckon
MOJENIA C IIOMOIIBIKD COCTaBJICHHUS YpaBHEHHS WM CHCTEMbI YpPaBHEHMIA,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIyYEHHBIN pe3yibTarT.

[IpuMeHATh CBONCTBa YMCIOBBIX HEPABEHCTB JJisi CPAaBHEHHUSI, OIICHKU,

pelaTh JIMHEHHbIE HEPABEHCTBA C OJIHOW MEPEMEHHOU U UX CUCTEMBI, 1aBaTh

rpadUyecKyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEUICHUM HEpaBeHCTBAa, CHUCTEMBI
HEPaBEHCTB.

DyHKUNHU

[ToHumaTh ¥ KCMONB30BATh (DYHKIIMOHAIBHBIE TIOHSTHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYEHMsI), ONpENeNsITh 3HaueHHe (YHKIMHU O 3HAYEHUIO
aprymMeHTa, ONpeAeiaTh CBOMCTBA PYHKIUU N0 €€ rpaduky.

Ctpoutb rpadvku dJIeMEeHTApHBIX (YHKIIMIA BUA:

y =k/x, y =x2, y = x3,y = [x|, y = VX, OIHCHIBATH CBOHCTBA YHCIOBOI
dbyHkIuu 10 e€ rpaduky.

K xoniy oOyuenus B 9 kjacce oOyd4arouuics TMOMYYUT CIEIYIONIUE
peAMETHBIE PE3YIIbTaTHhI:

Yucia v BBIYMCTIEHUS

CpaBHUBATh W yHOPSIAOYMBATH PALMOHAIBHBIE U UPPAMOHAIBHBIE YHUCIA.

BoimonHaTe  apudmeTndyeckue JEHCTBUS C  pallMOHAIBHBIMH YHCIIAMH,
codyeTras YCTHbIE U THUCHBMEHHBIC TMPUEMBI, BBIMOJHITh BBIYMCICHUS C
HppanMoHaIbHBIMU YUCIaAMU.



HaxoguTh 3HadeHWs CTENEHEW C MEIbIMH II0Ka3aTeisiMU W KOPHEW,
BBIYMCIIATH 3HAYEHUS] YUCIIOBBIX BBIPAKCHUI.

OKpyriaTh J€UCTBUTEIbHBIC YHUCIA, BBINOJHATH MPUKUJIKY pe3yJibTaTa
BBIYHCIICHUH, OLICHKY YUCIIOBBIX BBIPAKECHUMN.

YpaBHeHUSA U HEPaBeHCTBA

Pemate nuHEWHbIE U KBaJApaTHBIE ypPaBHEHUsS, YPAaBHEHMS, CBOJSIIUECS K
HUM, NPOCTENIe TpOoOHO-pallMOHATILHBIE YPaBHEHUS.

Pemate cucrtempl ABYX JMHEHMHBIX YPAaBHEHHUUW C JIBYMs INEPEMEHHBIMU U
CHUCTEMBI IBYX YPABHECHU, B KOTOPBIX OJJHO YPAaBHEHHUE HE SIBJISICTCS IUHEUHBIM.

Pemarh TekcTOBbIE 3ajayM  alreOpaMvdecKUM CIIOCOOOM €  ITOMOIIBIO
COCTaBJICHUS YPABHEHUS UM CUCTEMBI JIByX YPABHEHUM C ABYMSI IEPEMEHHBIMH.

[IpoBOAMTE MpOCTENIINE UCCIIETOBAHUS YPABHEHUM M CUCTEM YPAaBHEHWU, B
TOM YHCJIE ¢ IPUMEHEHUEM T'papUUSCKHUX MPECTaBICHUH (yCTaHABIMBATh, UMEET
JW ypaBHEHUE WJIM CUCTEMa ypaBHEHUW PEUICHMS, €CJIM HUMEET, TO CKOJbKO, U
npouee).

Pemiath nuHelHBbIE HEPaBEHCTBA, KBAJIpaTHbIE HEPABEHCTBA, HU300paKaTh
pEIIEHHE HEPAaBEHCTB HA YHCJIOBOW MPSAMOM, 3alUCHIBATH PEIICHUE C MOMOIIBIO
CHMBOJIOB.

Pemiate  cucCTEMBl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJpaTHOE HEPABEHCTBO, U300paxaTh pEIICHHE CUCTEMBbI
HEPABEHCTB HA YMCJIOBOM MPSAMOM, 3aIMMChIBATh PEIICHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUH PA3TWYHBIX 33/1a4.

DYyHKIHUHU

Pacnio3naBaTh (yHKIIMM uU3y4eHHBIX BHJIOB. [loka3piBaTh CXeMaTHUYECKU

PacCIONOKEHUE Ha KOOPJMHATHON TIJIOCKOCTU TpauKOB PyHKUIMM BUga: y = kx, y
=kx+b y=kix, y=ax2 +bx +c¢ y=x3 y=1x y = |x|, B 3aBHCHMOCTH OT
3HauYE€HUN KOA(DPUIIMEHTOB, ONMUCHIBATH CBONCTBA (DYHKIIMMA.

Crtpouth 1 H300paxaTh CXEMaTUYECKH TpapUKu KBaIpaTUUHBIX (DYHKIIHIMA,
OMKCHIBATH CBOMCTBA KBAJPATUUHBIX (PYHKIUH O UX Tpaduxam.

Pacno3naBath kBaApaTUuHyr0 GYHKIUIO 110 (HopMyIie, PUBOAUTE TPUMEPHI
KBaIPaTUYHBIX (DYHKIMA U3 peaTbHOM KU3HU, GUZHKHU, TCOMETPHH.

Yucsi0BbIE NMOCJIEI0BATEILHOCTH H IIPOrPecCHH

PacrioznaBath apudMeTHYECKyl0 U TE€OMETPUYECKYI0 TMPOTPECCUH  IpH
pa3HBIX crlocoOax 3aaHusl.

BeIMONHATE  BBIYHCIEHUS C  HCIONB30BaHHMEM (opMyn n-ro  wieHa
apu(PMETUIECKON 1 TeOMETPUUECKON MPOTPECCHl, CYMMBI TIEPBBIX N YJICHOB.

N300paxkaTh WIEHBI MOCIEIOBATEILHOCTH TOYKAMU HA KOOpPJIWHATHOU
MJIOCKOCTH.



Pemate 3agaum, CBSI3aHHBIE C YHCIOBBIMH IIOCIEIOBATECIBHOCTSIMHU, B TOM
YHCIIC 33JI1aYd M3 PEaJIbHOM JKU3HU (C MCIOJIb30BAaHUEM KaJIbKYJIATOPA, ITUPPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
HanmMeHoBaHue pa3/ie/ioB U TeM nudpoBbIie
Ne i/ P Konrpoabnubie | IIpakrnueckue (cpp )
NMPOrpaMMbI Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypchbl
| Yucna u BeluKciieHns. PaliioHaibHbIE 25 | bubnuorexa [JOK
4qucia https://m.edsoo.ru/7f415b90
Bbubnuoreka [IOK
2 A 2 1
ATEOPAMUECKHE BHIPAKCHHS 7 https://m.edsoo.ru/7f415b90
bub6nuoreka [IOK
2 1
3 ¥PABHEHHS I HEpaBeHCTE 0 hitps://m.edso0.ru/7f415b90
bubnumoreka [IOK
4 K . D 24 1
OOpANHATEI H rpauKit. Dyniin https://m.edsoo.ru/7f415b90
but6mmoreka [JOK
I1 1
> OBTOpeHUE 1 0000meHHe 6 https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 5 0




8 KVIACC

Koun4yecTBO yacos DJIEeKTPOHHbIE
HanmeHnoBaHue pa3/iesioB U TeM uu(ppoBbIe
Ne i/ P Kourtpoabnubie | IIpakrnueckue (pp )
NpOrpaMMbI Bcero o0pa3oBaTesibHbIE
padoTbI padoTbI
pecypchbl
bubnuoreka [IOK
.K 1
1 Uucna u Beruncnenus. KpagpaTHeie KOpHU 5 hitps://m.edsoo.ru/ 741 7afR
5 Yucna u BeruncieHus. CTEIeHb ¢ LEIbIM 7 Bbu6nuoreka [IOK
IOKa3aTeyeM https://m.edsoo.ru/7f417af8
3 AnreOpandyecKkue BhIpaKCHUSI. 5 | bubmuotexa [JOK
KBanpartsslii TpExuneH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BHIPAXKESHHUS. 15 | bu6mmoreka LIOK
Anrebpanyeckast 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBasipaTHbie 15 1 bubnuotexa [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI 13 bubnuotexa [JOK
YPaBHEHUU https://m.edsoo.ru/7f417af8
bu6nmoreka [IOK
.H 12 1
7 VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa hitps://m.edsoo.ru/7f417af8
but6mmoreka [JOK
. 5
8 PynKuuH. OCHOBHbIC NOHATHA https://m.edsoo.ru/7f417af8
bu6nmoreka [IOK
O 4 9
? YHKIHH. THCIOBBIC QyHKIHH https://m.edsoo.ru/7f417af8
but6mmoreka [JOK
I1 2
10 OBTOpeHHE 1 0000meHHe 6 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 102 6 0




9 KUIIACC

KosmmyecTBo yacoB DJIEeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM uuppoBbIie
Ne i/ P Konrtpoabnbie | IIpakTuuyeckue (mupp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIC
padoThI padoTbI
pecypcsl
) Yucna u BerunciieHus. JleicTBUTENbHBIE 9 bubmuoreka [{OK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHUS U HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnuorexa [IOK
OJHOU EPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CUCTEMBI 14 ) bu6nmoreka [TOK
ypaBHEHUU https://m.edsoo.ru/7f419d08
but6mmoreka [JOK
4 VYpaBHeHUs U HepaBeHCTBA. HepaBeHcTBa 16 1 hitos://m.edsoo rw/7f419d08
bubmmoreka [JOK
1 1
> Pynxunn 6 https://m.edsoo0.ru/7f419d08
bu6nmnoreka [JOK
1 1
6 UucnoBble OCAEA0BATENBHOCTH 5 hitos://m.edsoo.nu/7#419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AITIS 18 1 but6mmoreka [JOK
3HAHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB TIO ITPOIT'PAMME 102 6 0




IHOYPOYHOE IINIAHUPOBAHHUE

7 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

KouTtpoJbHbIe

Bceero
padoThI

IMpakTHyeckue
padoThI

JlaTa
U3yYeHHUs

DJIeKTPOHHbIE
nupposbie
oOpa3oBare/ibHbIE

pecypcsbl

Ilonstue palOHaJIbHOI'O YUCJia

ApudmeTnueckue IeiHCTBUS C
palMoOHATBHBIMH YHCTIAMU

ApudmeTnueckue IeiCTBUS C
panoHaIbHBIMU YHCIAMU

Apudmernueckue TeUCTBUS C
palMoOHATBHBIMH YHCTIAMU

Apudmernueckue neiicTBus ¢
palMOHAIBHBIMU YU CIAMU

Apudmernueckue neiicTBus ¢
panMOHAIEHBIMH YHCIIAMH

CpaBHeHue, ynopsijouuBaHue
palMoHAIBHBIX YHCET

CpaBHeHue, ynopsijouuBaHue
palMOHATBHBIX YHCEIT

CpaBHeHue, ynopsj0uuBaHue
paLOHATIBHBIX YUCET

10

Crenenb ¢ HaTypaJIbHBIM
MOKa3aTeseM

bub6auoreka IIOK
https://m.edsoo.ru/7f4211de

11

CreneHs ¢ HaTypaJIbHBIM
HoOKa3aresieM

but6mmoreka [JOK
https://m.edsoo.ru/7f421382




2 CreneHb ¢ HaTypaJIbHBIM bubnmnorexa [JOK
MoKazaTeyneM https://m.edsoo.ru/7f42154¢
13 Cremnenb ¢ HATYpaJIbHBIM bubnuoreka [{IOK
TOKa3areyieM https://m.edsoo.ru/7f4218be
14 CreneHs ¢ HaTypaJIbHBIM
[I0Ka3aTeaeM
15 Pemienrie oCHOBHBIX 3a/1a4 Ha poOH,
MIPOIICHTHI U3 PEaTbHON MPAKTHKU
16 Pemrenne ocCHOBHBIX 3a/1a4 Ha ApOOH,
MIPOLICHTHI U3 PeaTbHON MPAKTUKU
17 Pemenyie oCHOBHBIX 3a/1a4 Ha JpoOH,
MIPOIICHTHI U3 PeaTbHOM MPAKTHKU
18 Pemrenne oCHOBHBIX 3a/1a4y Ha APOOH,
MIPOLIEHTHI U3 PeaIbHOM MPAKTUKU
19 [Ipu3Haku AenUMOCTH, Pa3I0KEHUS
Ha MHOXXUTENIN HATYPaJIbHBIX YHCEI
20 [Ipu3Haku AeMUMOCTH, Pa3I0KEHUS
Ha MHOKUTENIN HATYPaJIbHBIX YHCEI
11 Peanbusbie 3aBucumoctu. llpsamas u
oOpaTHast TPOMOPIIMOHAIIBHOCTH
” Peanbubie 3aBucumoct. [Ipsmas u
oOparHast MPOMOPIUOHATEHOCTH
” Peanbnbie 3aBucumocTtu. [Ipsimas u
oOpaTHasi IPOMOPIIMOHAIIBHOCTH
24 Peanbusbie 3aBucumoctu. lpsamas u
oOpaTHast TPOMOPIIMOHAIIBHOCTH
25 KonTponbhas pabora no teme

"PannonaneHeIe yncia"




Bbubnunoreka LIOK

26 DyKBEHHBIC BLIPACHHS https://m.edsoo.ru/7f41feec
27 Dopmyibl
28 DopMyiIb
29 [Tepemennsbie. JlomycTUMBbIE 3HAUCHUS
MePEMEHHBIX
[IpeobpazoBanme OyKBEHHBIX
30 BBIPOKECHHM, PACKPBITHE CKOOOK H bubmmorexa [OK
https://m.edsoo.ru/7f41fafa
MIPUBE/ICHUE TTOJ00HBIX ClIaraeMbIX
[IpeoGpazoBanre OYKBEHHBIX
31 BBIPA)KEHUH, PACKPBITHE CKOOOK U bubmmorexa LOK
https://m.edsoo.ru/741£fd70
MpHUBEICHNE TTOJOOHBIX CIaraeMbIX
[Ipeo6pazoBanre OYKBEHHBIX
32 BBIPA)XEHUH, PACKPHITHE CKOOOK U
MpHUBEICHNE OIOOHBIX ClaraeMbIX
[IpeobpazoBanmne OyKBEHHBIX
33 BBIPOKECHHM, PACKPBITHE CKOOOK H
MIPUBEICHNE TIOJTOOHBIX ClIaraeMbIX
4 CBoiicTBa CTETNICHU C HATYpPaJIbHBIM bubmmorexa [JOK
IOKa3aTeseM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C HATYpPaIbHBIM bubnuorexa [IOK
TOKa3aTesneM https://m.edsoo.ru/7f42154¢
36 CBoiicTBa CTENIEHU C HATYpaIbHBIM bubmmoreka [JOK
I0Ka3aTeNeM https://m.edsoo.ru/7f4218be
bu6nunoreka LIOK
37 MuorosieHe! https://m.edsoo.ru/7f42276e
38 MHorousieHbl bubmmorexa [IOK

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




CnoxxeHue, BBIYUTAHUE, YMHOKEHHE

bubnunorexa LIOK

39 MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CrnoxxeHue, BRIYMTAHUE, YMHOKCHHE bubnuoreka [{IOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422¢cc8
A1 CnoxxeHue, BBIYUTaHUE, YMHOKEHHE bu6muoreka [IOK
MHOTOYJIEHOB https://m.edsoo.ru/7f422fca
4 CnoxeHue, BBIYUTaHUE, YMHOXKEHUE but6mmoreka [JOK
MHOT'OYJICHOB https://m.edsoo.ru/7f423182
43 DopMyJIbl COKPAILIEHHOTO bubmuoreka LIOK
YMHOKEHUSA https://m.edsoo.ru/7f42432a
44 DopMyIIbl COKpPAIIEHHOTO bubmmoreka [JOK
YMHOXXEHUS https://m.edsoo.ru/7f42464a
45 DopMyJIbl COKPALLIEHHOTO bu6mmoreka [IOK
YMHOXEHUS https://m.edsoo.ru/7f424c12
46 DopMyIIbl COKpALIEHHOTO bu6mmoreka [IOK
YMHOKECHUS https://m.edsoo.ru/7{424fd2
47 DopMyJIbl COKPAILIEHHOTO bu6mumoreka [LIOK
YMHOXECHUS https://m.edsoo.ru/7f4251d0
43 Paznoxxenre MHOro4jeHOB Ha bubmuorexa [IOK
MHOXUTEIN https://m.edsoo.ru/7f423312
49 PaznoxeHne MHOTO4JIEHOB Ha bubnuorexa [IOK
MHOXUTENU https://m.edsoo.ru/7f4237fe
50 Pasnoxxenre MHOro4jcHOB Ha bubmuoreka [{OK
MHOXUTENN https://m.edsoo.ru/7f4239de
51 Paznoxenne MHOTOYIEHOB Ha
MHOXXHUTEITH
5 KonTponbaas paboTa mo teme

"Anrebpanyeckue BeIpaxeHus"




YpaBHeHue, IpaBuiia

53 peoOpa3oBaHus ypaBHEHUS,
PaBHOCHJIBHOCTb YpaBHEHUI
JIuneitHoe ypaBHEHUE C OAHOM
54 IIEPEMEHHON, PELEHUE JTUHEHHBIX
YpaBHEHHI
JIuneliHOe ypaBHEHHE C OHON
55 HepeMeHHo}IIZI,) peuieHue meeﬁme bubmmorexa LOK
N https://m.edsoo.ru/7f420482
YpaBHEHUI
JIuneliHOE ypaBHEHHE C OJHOU
56 MIEPEMEHHOM, pellleHne JTMHEHHBIX
ypaBHEHUI
57 Pemienne 3agay ¢ MoMoIpi0 bu6anoreka LIOK
ypaBHEHUM https://m.edsoo.ru/7f42064¢
58 Pemienue 3aga4 ¢ MoMoIIpbI0 bubnunoreka LIOK
YpaBHEHUI https://m.edsoo.ru/7t420806
59 Pemenue 3agay ¢ moMoliisro bubmuorexa [{OK
YpaBHEHHI https://m.edsoo.ru/7f4209a0
60 Pemenue 3aga4 ¢ MoMoOIIbIO bubnunorexa LIOK
ypaBHEHU https://m.edsoo.ru/7f420e6e
61 JInneniHOE ypaBHEHUE C IBYMs bubnmuoreka [IOK
MIEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427¢32
6 JIuHeitHOe ypaBHEHUE C IBYMS bubnuorexa [{IOK
MIEPEMEHHBIMH U €T0 rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema JIByX JIMHEMHBIX YpaBHEHHI bu6muoreka [IOK
C IByMs IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JIMHEHHBIX YpaBHEHUI

C ABYyMs IICPCMCHHBIMU




Cucrema 1ByX JIMHEHHBIX YpaBHEHUI

65 C IByMs IEPEMEHHBIMU
66 Cucrema 1ByX JIMHEHHBIX YpaBHEHUI
C IByMs1 IEPEMEHHBIMU
67 Pemenue cucrem ypaBHeHU bubamorexa TIOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEeHUH bubmmorexa [OK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHeHUI bubmmorexa [IOK
https://m.edsoo.ru/7f4287d6
70 Pewrenue cucreM ypaBHEHUH
71 Pemenue cucrem ypaBHEeHUI
7 KonTponbhas pabota no teme bu6bnuoreka [IOK
"JIunelinple ypaBHEHHS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha pssMoit Bubnrorexa LIOK
https://m.edsoo.ru/7f41de76
bubnuoreka [IOK
7 Huc0BEIe MpOMERy TR https://m.edsofru/7f41dff2
75 Yucnosble IPOMEKYTKU
76 Paccrostaue Mvemzxy ILBVyMﬂ TOYKAMH
KOOpJAMHATHON NpSAMON
77 Paccrostnne Mexny AByMs TOUKaMH
KOOPJAVUHATHOMN MPSIMOU
78 [IpssMoyronbpHas cucTeMa KOOpIAUHAT bu6muoreka [IOK
Ha IUIOCKOCTHA https://m.edsoo.ru/7f41el6e
79 [IpsimoyrosbHast cucreMa KOOpAUHAT bub6mmorexa LIOK
Ha IUIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpadmkoB, 3a1aHHBIX bubnuorexa [{IOK




bopmynamu

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

[Ipumeps! rpadukoB, 3a1aHHBIX

bubnunorexa LIOK

81
bopmynamu https://m.edsoo.ru/7f41ed80
2 [Tpumepsr rpadukoB, 3aTaHHBIX
dbopmynamu
23 Urenue rpaduKoB pearbHbIX bu6muoreka [IOK
3aBUCUMOCTEH https://m.edsoo.ru/7t41ea24
’4 Urenue rpauKoB pealbHBIX
3aBUCUMOCTEN
bub6auoreka IIOK
85 IT
OHATHE (yHKILHH https://m.edsoo.ru/7f41ef06
86 I'padux dysxumm
bubnunorexa LIOK
87 Cgoii 7
BOHCTBA dyHKIMi https://m.edsoo.ru/7f41f078
bu6nunoreka LIOK
88 Cgoii 7
BOHCTBA yHKIHi https://m.edsoo.ru/7f41fl1fe
but6mmoreka [JOK
89 Jluneit
MHCHHA yHKIMA https://m.edsoo.ru/7f427282
bubnunoreka LIOK
90 Jlunei
MHEHHAA GyHKIIA https://m.edsoo.ru/7f427412
91 [MocTpoenwne rpaduka TUHEHHON bu6mmoreka [JOK
GbyHKIMN https://m.edsoo.ru/7f426d1e
90 [TocTpoenue rpaduka TuHEHHON
byHKIIN
93 I'padux pynkuum y =[x|
94 I'padux Gynkmm y =x|
95 KonrpomnbHas pabora no teme bu6mmoreka [IOK

"Koopaunatse! u rpaduku. OyHknun"

https://m.edsoo.ru/7f41£50a




/ Beepoccuiickast mpoBepoYHast

pabora
96 Wrorosas xoHTposbHas padora / 1 bubmuoreka [IOK
Bcepoccuiickas mpoBepouHasi pabota https://m.edsoo.ru/7t429c6¢
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
97 METOJOB Kypca 7 kiacca, 00001eHme 1
3HaHUU
[ToBTOpEHNE OCHOBHBIX MOHATHI U
98 METOJOB Kypca 7 Kjacca, 0000IIeHHe 1 bubmorexa LIOK
N P ’ https://m.edsoo.ru/7f429f32
3HaHUI
[ToBTOpEHNE OCHOBHBIX IMOHATHH H
99 METOJIOB Kypca 7 Kiacca, 00001eHue 1 bubmmorexa [IOK
. P ’ https://m.edsoo.ru/7f42a0e0
3HaHUI
[ToBTOpEHNE OCHOBHBIX IMOHATHI H
100 METOJIOB Kypca 7 Kiacca, 00001IeHHe 1
3HaAHUU
[ToBTOpEHNE OCHOBHBIX MOHATHI U
101 METOJIOB Kypca 7 Kiiacca, 0000IIeHne 1 bubmorexa TIOK
. Y ’ https://m.edsoo.ru/7f42a27a
3HaHUI
[ToBTOpEHNE OCHOBHBIX IMOHATHH H
Bbubnunoreka LIOK
102 METOJOB Kypca 7 Kiacca, 00001IeHHe 1
. https://m.edsoo.ru/7f42a900
3HAHUI DLUPS.//M.CdS00.IU/ /1323 7Y
OBILEE KOJIMYECTBO YACOB I10 102

I[TPOI'PAMME




8 KVIACC

KoimyecTBo yacoB DJIEeKTPOHHbIE
J:;_)n Tewa ypoka Bcero Konrporenbie | Hpaktiteckue fl[:;:eﬂnﬂ :)Ig[()l:ll;zllzzfeﬂbﬂble
padoTbI padoTbI pecypebi
1 KBagpartHblil KOpeHb U3 ynCIIa 1 bubmmorexa LOK
https://m.edsoo.ru/7f42d452
bu6muoreka LIOK
2 [TonsiTne 06 UppaIrMOHATILHOM YHCIIE 1 ht s://m.edsofru/7f42eaaa
3 JlecsaTaHbIC PUOTKSHHS 1
HPPALMOHATIBHBIX YUCEN
4 JlecsiTuuHbIe IPUOTMKCHUS 1
UppaLMOHATIBHBIX YHCET
5 JlelicTBUTENbHBIC YUCITA 1
CpaBHEHME IEHCTBUTENIBHBIX YHCEI 1
CpaBHeHME IeWCTBUTEIIbHBIX YHCEI 1
g Apudmernueckuii KBaJpaTHbII 1
KOpEHb
9 VYpaBHeHue BUIa X* = a 1
10 CaoiicTBa apumMeTHIecKux | bubmmorexa [JOK
KBaJpaTHbIX KOPHEU https://m.edsoo.ru/7f42d862
1 CoiicTBa apudmeTnyecKkux 1 bubnuorexa [{IOK
KBaJIpaTHBIX KOPHEN https://m.edsoo.ru/7f42d862
[IpeobpazoBaHme YUCIOBBIX
12 BBIPAYKECHU, COJIEPKAILUX 1 bubmmorexa [OK
KBAJIPATHbIE KOPHH https://m.edsoo.ru/7f42dd26
13 [Ipeobpa3oBaHue YHCIOBBIX 1 bubnmnorexa [JOK




BBIPAYKECHU, COIEPKAILINX
KBaJIpaTHbIE KOPHU

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

[IpeobpazoBaHme YUCIOBBIX

14 BBIPAYKECHUI, COJIEpIKAIUX buGnnorexa LIOK
https://m.edsoo.ru/7f42e0be
KBaJpaTHbIE KOPHU
[IpeobpazoBaHme YUCIOBBIX
15 BBIPAYKEHUH, COJIEPKAILUX Bubmorexa IIOK
KBaJIpATHBIC KOPHH https://m.edsoo.ru/7f42¢262
16 CrteneHsb ¢ MenbIM MoKa3areaeM bubmorexa HOK
https://m.edsoo.ru/7f4354a4
CranyapTHas 3aMuch Yucia.
Pa3mepsl 00bEKTOB OKPYIKAIOIIETO
17 Mupa (OT 3JIEMEHTAPHBIX YaCTHUL] 10 bu6mmoreka [IOK
KOCMHYECKUX 0OBEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIILHOCTh TIPOLIECCOB B
OKpY>KarolleM MUpe
18 CBoiicTBa CTEIICHH C IIECJIBIM bubmuorexa [IOK
IOKa3aTeyieM https://m.edsoo.ru/7f435648
19 CBOICTBa CTEIIEHU C MEIbIM bu6anoreka LIOK
noKasaTrejieM https://m.edsoo.ru/7f435648
20 CBoiicTBa CTENIEHHU C IEJIBIM bubmuoreka [{OK
MOKa3aTeneM https://m.edsoo.ru/7f435648
71 CBoiicTBa CTENEHU C LIEJIBIM bubmuorexa [IOK
MOKa3aTeyneM https://m.edsoo.ru/7f43599a
) CBoiicTBa CTENIEHHU C LIECJIBIM bubmuorexa [IOK
TO0Ka3aTeJIeEM https://m.edsoo.ru/7f435ed6
23 KBanpatubiii TpEXusieH
24 KBanpatubiii TpEXusieH




’5 Pa3noxxenue kBagpaTHOrO bub6mmorexa LIOK
TpEXUJIEHA HA MHOKUTEIN https://m.edsoo.ru/742£fd38
2% Paznoxxenue kBaspaTHOIrO bubnuoreka [{IOK
TpEXUJIeHa HA MHOXKUTEIIN https://m.edsoo.ru/7f42£d38
Konrponsnas pabora no Temam
27 "KBanpathHsie kopHu. CTeneHu. bubmmorexa LOK
KBaipaTHblii TpexcH" https://m.edsoo.ru/7f42ec80
bubnmnoreka [JOK
28 Axre0parrieckast Apode httDs://m.edsoc{_.[ru/7f4303 82
JlomycTrMble 3HAUCHUS
29 MEPEMEHHBIX, BXOSIINX B
anredpanvecKkue BbIpasKeHUs
JlommycTrMble 3HAUCHUS
30 MEPEMEHHBIX, BXOSIINX B
anre0panvecKue BEIPKCHHS
31 OCHOBHOE CBOMCTBO bubnunoreka LIOK
anreOpandecKou npodu https://m.edsoo.ru/7f4308¢e6
. bubnuorexa [IOK
32 Coxpaerne npobeii httDs://m.edsoilru/7f430a8a
. bubmmoreka [JOK
33 Coxpamerne podeii httDs://m.edsoc{_.[ru/7f430f44
. bubnmnorexa [JOK
34 Coxpamerne apobeii https://rn.edsos_.[ru/7f430f44
35 CnoxxeHue, BBIYUTAaHUE, YMHOKEHHE bubnunoreka LIOK
U JICJICHHE alreOpandecKux Apooeit https://m.edsoo.ru/7f43128¢c
16 CnoxeHue, BBIYUTaHUE, YMHOXKEHUE bub6auoreka IIOK
U JIeJIeHUE anre0pandeckux Ipoodei https://m.edsoo.ru/7f4315¢c0
37 CnoxxeHue, BBIYUTaHUE, YMHOKEHUE bubnunoreka LIOK




U JeNieHue anreOpandeckux apooeit

https://m.edsoo.ru/7f4318¢c2

CJ'IO}KGHI/IG, BBIYUTAHUC, YMHOXKXCHUC

bubnunorexa LIOK

38
U JIeJIeHne anre0pandeckux Ipoodei https://m.edsoo.ru/7f431a20
IIpeoOpa3oBanye BBIpaKEHMUIA,
39 cop e >Il:a UX anred Ie)u/mecxne bubamorexa [IOK
FlepRat p https://m.edsoo.ru/7f43259c¢
Ipoou
IIpeobOpa3oBaHye BEIpAXKCHHUM,
40 cop e >II<)a ux anred I;qucxne bubmmorexa [IOK
Aepratt p https://m.edsoo.ru/7f432736
Ipoou
IIpeoOpa3oBaHue BEIpAKCHUM,
41 cop e )Ea ux anred Enqecxne bubmorexa HOK
AlepRat p https://m.edsoo.ru/7f432736
Ipoou
4 KoHnTtponbHas paboTa mo teme bu6muoreka [IOK
"Anre6panyeckas ApoOp" https://m.edsoo.ru/7f431d36
bubmuorexa [IOK
43 K
BANpATHOC YPABHCHHIE https://m.edsoo.ru/7f42eela
44 HenonHoe kBagpaTHOE YpaBHEHHUE bubmmorexa [OK
AP yp https://m.edsoo.ru/7f42¢eela
45 HenonHoe kBagpaTHOE YpaBHEHUE bubmmorexa [OK
AP yp https://m.edsoo.ru/7f42¢ela
46 ®dopmysia KOpHEN KBaIpaTHOTO Bbu6mmoreka [IOK
ypaBHEHUS https://m.edsoo.ru/7f42£158
47 dopmysia KOpHEN KBaIpaTHOTO bubmuoreka LIOK
YpaBHEHUS https://m.edsoo.ru/7f42£316
43 dopMya KOpHEH KBaIpaTHOTO bubmmoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f42{5a4
b K
49 Teopema Buera nomorexa LO

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




Bbubnunoreka LIOK

50 Teopema Buera
pema Buet https://m.edsoo.ru/7f430076
51 Pemenue ypaBHeHHH, CBOAAIIUXCS K bubnuoreka LIOK
KBaJIpaTHBIM https://m.edsoo.ru/7f43c542
59 Pemenne ypaBHeHUH, CBOASIIUXCA K bu6nunoreka LIOK
KBaJIPaTHBIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreiimume qpobHO- bu6mmoreka [IOK
paLMOHANIBHBIE YPaBHEHUS https://m.edsoo.ru/7f4328c6
54 [Ipocreiimume qpobHO- bubnuorexa [IOK
paluoHaIbHEIE YPAaBHEHUS https://m.edsoo.ru/7f432b6e
55 Penienue TeKCTOBBIX 3a/1a4 C bubmuoreka [{OK
IIOMOLIBIO KBaJAPaTHbIX YPABHEHUN https://m.edsoo.ru/7{42£75¢
56 Penienune TekCcTOBBIX 3a/1a4 C bubmuorexa [{OK
ITOMOIIBIO KBA/IPATHBIX YPABHEHUN https://m.edsoo.ru/7f42{8f6
57 Konrponsnas padora o teme bu6mmorexa LIOK
"KBanparusie ypaBHeHUs" https://m.edsoo.ru/7f430112
JIuneiiHOE ypaBHEHUE C NBYMS
58 NEpPEMEHHBIMH, €T0 rpaduk,
IIPUMEpHI PELICHNs] YPaBHEHUH B
LIEJIbIX YMCIIax
JInneniHOE ypaBHEHUE C IBYMs
59 NEPEMEHHBIMHU, €ro rpaduk,
IIPUMEpHI PELICHNS YPaBHEHUH B
LIEJIBIX YHMCIIaxX
JIuHeiitHOE ypaBHEHUE C IBYMS
60 MepEMEHHBIMH, €T0 TpaduK,

IIPUMEPBI PELICHUS] YPABHEHH B
LEJIBIX YHCIIaX




61

Pemenne cucreM IByX JIMHEWHBIX
YPaBHEHUH C ABYMs IICPEMEHHBIMU

62

Pemenne cucreM nByX JIMHEHHBIX
YPAaBHEHUH C ABYMs IIEPEMEHHBIMU

63

Pemenue cuctem ByX JTUHEHHBIX
YpaBHEHUU € JBYMs IEPEMEHHBIMU

64

IIpumepsl perieHns cucTem
HEJIMHEHHBIX YPaBHEHUHU C JBYyMS
[IEPEMEHHBIMU

65

[Ipumeps! penieHus cucreM
HEJIMHEHHBIX YPaBHEHUHU C JBYyMS
IIEPEMEHHBIMU

66

I'paduueckas uHTEpIIpETALIUS
YPaBHEHUS C ABYMs IEPEMEHHBIMU U
CUCTEM JIMHEMHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU

bu6anoreka [IOK
https://m.edsoo.ru/7f43d6d6

67

I'paduueckas uHTEpHIpeTALIUSI
YPAaBHEHUS C ABYMS IEPEMEHHBIMU U
CUCTEM JIMHEHHBIX YPaBHEHUH C
JBYMSI IEPEMEHHBIMU

but6mmoreka [JOK
https://m.edsoo.ru/7f43d6d6

68

Pemenue TeKCTOBBIX 33124 C
IMOMOUIBIO CUCTEM YpPaBHEHUI

69

Pemienue TEKCTOBBIX 33124 C
IIOMOLIBIO CUCTEM YPAaBHEHUU

70

Pelrenne TeKCTOBBIX 33724 C
MOMOUIBIO CUCTEM YpPaBHEHUI

71

UwucioBble HEPABEHCTBA U UX
CBOMCTBa




HucnoBble HEPABEHCTBA U UX

72 .
CBOICTBa
73 HepaBeHcTBO ¢ 0/1HOI NTepeMeHHON
74 JluHeiiHble HEPABEHCTBA C OJHOM bu6mmoreka [JOK
IIEPEMEHHOMN U UX PEIICHHE https://m.edsoo.ru/7f42¢692
75 JIuHeiiHble HEPABEHCTBA C OJHOM bubnuorexa [{IOK
[IEPEMEHHOM U UX PEILCHUE https://m.edsoo.ru/7f42c¢840
76 JIuHeiiHble HEPABEHCTBA C OJHOMN
MEPEMEHHOMN U UX PEIICHHE
77 Cuctembl TUHEHHBIX HEPABEHCTB C bubnuoreka [{IOK
OJIHOM IIEPEMEHHOM U UX PELICHUE https://m.edsoo.ru/7f42cb88
73 Cuctembl TUHEHHBIX HEPABEHCTB C bubnmnoreka [JOK
OJIHOM IIEPEMEHHOM U UX PELICHUE https://m.edsoo.ru/7f42cd2¢c
79 CucteMbl TUHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PELICHUE
N3o0paxeHune penieHus TMHSHHOTO
bubmuorexa [IOK
80 HEPaBEHCTBA U UX CUCTEM Ha
N . https://m.edsoo.ru/742c9¢e4
YUCJIOBOU MIPSAMOit
N3o06paxenue penieHns TMHEHHOTO
bu6auoreka [IOK
81 HEpPABEHCTBA U UX CUCTEM HA
. . https://m.edsoo.ru/7f42c9e4
YHUCJIOBOU IIPSAMOM
KonTponbHas paboTta o temam
82 "HepasenctBa. Crucremsl
ypaBHEHUH"
bu6nunoreka LIOK
83 Ilonstue pynkimu
Py https://m.edsoo.ru/7f433¢c12
24 OO6macTh onpeaesIeHUs] © MHOYKECTBO Bbubnunoreka LIOK

3HaYeHUN QPYHKIUU

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




85 CrniocoOb1 3aanust QyHKIMI
86 I'padux byskumm
%7 CaoiicTBa GyHKIINH, UX
otoOpakeHHe Ha rpaduke
28 UreHue u mocTpoeHue rpadukoB
byHKIMH
29 [Tpumeps! rpadukoB GyHKLIUH,
OTpaXKaIOIIUX peabHbIE MPOLECCH
OyHKIMH, OMMCHIBAIOIIUE MPIMYIO U
90 06y aTI:I 0 MPOTIO I/I;JI:[IaJILHI;IC ’ bubmmorexa [IOK
PATHYTO HpOTOpH https://m.edsoo.ru/7f434bbc
3aBHUCHUMOCTH, UX TpaQuKu
91 I'umep6ona
bu6anoreka LIOK
2 r
? nnepoona https://m.edsoo.ru/7f4343e2
bu6aunoreka [IOK
93 r =x2
padui dyriumn y =X https://m.edsoo.ru/7f434572
Oy y =x2, y =x3, y=Vx,y =
94 |X|}'Ir :(I)Hti]ecxoey emeHZIe ’ bubmmorexa [IOK
TP . p . https://m.edsoo.ru/7f434d38
ypaBHEHUH U CHCTEM ypaBHEHUU
[ToBTOpEHNE OCHOBHBIX IMOHATHH H
METOJIOB KypcOB 7 1 8 KJIaCCOB,
A P N bubnunoreka LIOK
95 000011eHNE 3HAHUH /
. https://m.edsoo.ru/7f4371aa
Bcepoccuiickas npoBepodHas
pabora
HToroBast KOHTpOJbHAs paboTa /
96 Bcepoccuiickas mpoBepouHas bubmmorexa [IOK
P POBEP https://m.edsoo.ru/7f434¢bd
pabora
97 [ToBTOpEHNE OCHOBHBIX OHATUI U




METOJIOB KypcOB 7 U 8 KJIacCOB,
0000111eHNE 3HAHUN

[ToBTOpEHNE OCHOBHBIX OHATHI U

Bubnunoreka LIOK

8 METOI08 KypCoB 7 fI 8 knaccos, ! https://m.edsoo.ru/7f43736¢
000011IeHNEe 3HAHUHA
[ToBTOpEHNE OCHOBHBIX IMOHATHI H
bubnunoreka LIOK
99 METOJO0B KypcOB 7 U 8 KJIacCOB, 1
. https://m.edsoo.ru/7f437510
0000111eHNE 3HAHUHA
[ToBTOpEHNE OCHOBHBIX IMOHATHH H
100 METOJ0B KypcoB 7 U 8 KIIacCOB 1 bubmmorexa [IOK
A yp N ’ https://m.edsoo.ru/7f4376b4
0000111eHNE 3HAHNIT
[ToBTOpEHNE OCHOBHBIX TOHATUMA U
101 METOJ0B KypcoB 7 U 8 KIIacCOB 1 bubmmorexa [OK
/OB KYP . ’ https://m.edsoo.ru/7f436b88
000011IEeHNE 3HAHUIT
[ToBTOpEHNE OCHOBHBIX IMOHATHH H
102 METOI0B KypCcOB 7 M 8 KJIacCOB 1 buGnuorexa [IOK
a1 M . ’ https://m.edsoo.ru/7f437858
0000111eHNE 3HAHNIT
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




9 KUIIACC

Ne
n/n

Tema ypoka

KoJsnuecTBO 4acoB

Bcero

KouTtpoJbHbIe
padoTbI

IMpakTuyeckue
padoTbI

JlaTa
H3yYeHHUs

DJIeKTPOHHbIE
nu(pposbIie
o0pa3oBaTe/ibHbIE

pecypcsbl

PanmonansHeIe yncna,
HWpPAlMOHAIIbHBIEC YHCIIA, KOHEYHBIE U
OECKOHEUYHBIC JCCSITHYHBIC TPOOH

MHOX€eCTBO ACUCTBUTEILHBIX UHCEI;
JCUCTBUTCIILHBIE YHCIA KaK
OCCKOHEYHBIC JECATUIHBIE IPOOH

B3aumHO 0/1HO3HAYHOE COOTBETCTBHE
MEX/1y MHOYKECTBOM JI€HCTBUTEIbHBIX
YUCET U MHOXKECTBOM TOUEK
KOOPAMHATHOW MPSAMOKN

CpaBHEHME IEVCTBUTENBHBIX YHCEIL,
apupMeTHYeCKHe JeHCTBUS C
JEHCTBUTEIbHBIMY YUCIIAMU

HpI/I6J'II/I)KéHHOC 3HAYCHUEC BCIINYMUHDI,
TOYHOCTD HpI/I6.HI/I)KeHI/ISI

OkpyriieHue yucen

OkpyriieHue yucen

[Ipukuaka u oLleHKa pe3yIbTaTOB
BBIYUCIIEHUH

[Ipukuaka u olleHKa pe3yJIbTaTOB
BEIUYHUCIIEHUN

10

JIuneiitnoe ypaBHeHue. Pemenue

bubmuorex [IOK




YpPaBHEHUH, CBOJAILIUXCS K TUHENHBIM

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

11

Jluneitnoe ypaBHeHue. Pemenue

YPaBHEHUH, CBOJAIIUXCS K TUHEUHBIM

KBanpatHoe ypaBHenue. Pemenne

12 YpPaBHEHUH, CBOJALLIUXCS K bubnmorexa [IOK
https://m.edsoo.ru/7f43c542
KBa/IpaTHbIM
KBagparnoe ypaBaenue. Pemenue
13 ypaBIfeHHfI, c}gz)ﬂﬂmnxc;l K buGnuorexa LIOK
https://m.edsoo.ru/7f43¢c542
KBa/IpaTHbIM
14 bukBangpaTHbie ypaBHEHUS bubmmorexa [IOK
https://m.edsoo.ru/7f43¢3d0
15 bukBagpaTHbIe ypaBHEHHS buomorexa LOK
https://m.edsoo.ru/7f43¢3d0
[IpuMepsl perieHuss ypaBHEHUI
16 TPEThEN U YETBEPTOU CTENEHEN
pa3ioKEeHUEM Ha MHOKUTEIN
[IpuMmepsl penieHus ypaBHEHU I
17 TPEThEN U YETBEPTOM CTEIICHEH
pa3iIoKEeHUEM Ha MHOKUTENU
18 Pemenne npoOHO-paliiOHANBHBIX bubmmoreka [JOK
YpaBHEHU https://m.edsoo.ru/7f43¢9b6
19 Pemenue 1poOGHO-paiMOHATBHBIX bubnuorexa [HOK
YPaBHEHU https://m.edsoo.ru/7f43¢c9b6
20 Pemrenne TekcToBBIX 33124
anre0OpanvdecKuM METOJIOM
21 Pemenue TekCcTOBBIX 3a1a4
anredpanvdeckiuM METOIOM
22 Perrenne TeKCTOBBIX 3a7a4




anredpanvdeckKuM METOIOM

Kontponbnas paboTa mo teme

23 .
"YpaBHEeHMs ¢ OAHOM IIEpeMEHHON"
4 YpaBHEHUE C IBYMS [IEPEMEHHBIMU U bubnuorexa [IOK
ero rpaguk https://m.edsoo.ru/7f43d0b4
)5 YpaBHeHUE ¢ IByMS IEPEMEHHBIMU U bubmnoreka LIOK
ero rpauk https://m.edsoo.ru/7f43d0b4
2% Cucrema 1ByX JIMHEHHBIX YpaBHEHUM
C ABYMs IEPEMEHHBIMU U €€ peIIeHUe
7 Cucrema 1ByX JIMHEHHBIX YpaBHEHHM
C IBYMs IEPEMEHHBIMU U €€ pelleHUe
)% Cucrema IByX JIMHEMHBIX ypaBHEHUI
C IBYMs IEPEMEHHBIMU U €€ pPelleHUe
29 CucreMa IByX JUHEUHBIX YpPaBHEHUI
C IByMs [IEPEMEHHBIMU U €€ pelleHue
Pemenue cucrem 1ByX ypaBHEHMH,
9 bubmuoreka [IOK
30 OJIHO M3 KOTOPBIX TUHEIHOE, a Ipyroe
. https://m.edsoo.ru/7f43d23a
— BTOPOM CTENEHU
Pemenue cucrem AByX ypaBHEHHI,
9 bu6mmoreka [IOK
31 OJIHO U3 KOTOPBIX JIMHEWHOE, a APyroe
. https://m.edsoo.ru/7f43d55a
— BTOpOH CTENEHU
Pemenue cucrem 1ByX ypaBHEHMH,
32 OJIHO U3 KOTOPBIX JINHENHOE, a APYroe
— BTOpOH CTENEHH
Pemenue cucrem 1ByX ypaBHEHHH,
33 OJIHO U3 KOTOPBIX JINHENHOE, a APYroe
— BTOpPOH CTENECHU
34 I'padnueckas untepnperanus




CUCTEMBI YPAaBHEHHM C IBYMs
[IEPEMEHHBIMU

Pemienne TeKCTOBBIX 3a/1a4

35
asreOpanyecKiuM CrocoooM
36 Perrennie TekcTOBBIX 3aga4
anredpanvecKuM CrocoooM
37 KonTponbhas pabota no teme
"CucreMbl ypaBHEHHUI"
18 YucnoBble HEPaBEHCTBA U UX
CBOICTBa
19 YuciioBble HEPABEHCTBA U UX bubnmorexa [JOK
CBOKCTBA https://m.edsoo.ru/7f43ad5a
40 Jlunelinbie HEPABEHCTBA C OJTHOM bubmmoreka [JOK
IIEPEMEHHON U UX PEILICHUE https://m.edsoo.ru/7f43af08
A1 JInneliHble HEPABEHCTBA C OJTHON bubnuorexa [IOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
4 Jlunelinble HEPABEHCTBA C OJTHOM bubnmorexa [JOK
TIEPEMEHHOMN U UX PEIIECHUE https://m.edsoo.ru/7f43af08
4 CucreMpl TUHENHBIX HEPABEHCTB C
3 OJIHOW MIEPEMEHHON U UX PEIICHUE
44 CucTeMbl TUHEUHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PELICHUE
45 Cuctembl TUHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOMN U UX PELICHUE
46 KBanpaTHble HEpaBEHCTBA U UX bubnuorexa [HOK
peuenue https://m.edsoo.ru/7f43b098
47 KBagparHbsle HepaBEeHCTBA U UX bubnuoreka LIOK

PCIICHUC

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




KBaI[paTHBIe HCPAaBCHCTBA U UX

Bbu6mmoreka [JOK

48 pelienue https://m.edsoo.ru/7f43b5a2
49 KBasnpaTHble HEpaBeHCTBA U UX
peleHue
50 KBanparHbie HepaBEeHCTBA U X
peleHue
I'padmueckas uaTEpIIpeTaLIus
51 Hepp;bBeHCTB U CI/ICTSMpHep:BCHCTB C bubnmorexa LOK
https://m.edsoo.ru/7f43b098
JBYMSI IEpEMEHHBIMU
I'paduueckast HHTEpIIpETAIIUS
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMsI IEPEMEHHBIMU
53 KonTponbhas padbora no teme
"Hepasencrna"
54 KBanpatuunas ¢ynkuus, e€ rpagux u bubnuoteka [IOK
CBOKCTBA https://m.edsoo.ru/7f4396¢6
55 KBanparuunas ¢pyHkuus, e€ rpadux u bubnuoreka [IOK
CBOICTBa https://m.edsoo.ru/7f439842
56 KBanparnunas ¢ynkius, e€ rpaduk u bubnuorexa [IOK
CBOICTBa https://m.edsoo.ru/7f4399b4
57 [Tapaboua, KOOpAMHATHI BEPLINHbI bubnuoreka LIOK
napaboJibl, OCh CHMMETPHUH 1apadoIbl https://m.edsoo.ru/7f439eb4
58 [Tapabosia, KOOpAUHATHI BEPIITUHBI bubnuorexa [HIOK
napa0oJibl, OCh CUMMETPUH MapadoJIbl https://m.edsoo.ru/7f43a03a
59 [Tapabouna, KOOpAMHATHI BEPITMHBI bubnmorexa [JOK
napaloJibl, OCh CUMMETPUH MapadoJIbl https://m.edsoo.ru/7f43alac
60 [Tapa6ona, KOOpAUHATHI BEPIIUHBI bubnuorexa [IOK

napaboJibl, OCb CAMMETPHUH MapadoJIbl

https://m.edsoo.ru/7f43a3le




[Tapabosia, KOOpIMHATHI BEPILIUHbI

Bbu6mmoreka [JOK

ol mapaboJIbl, OCb CHMMETPHH TTapadOJIbI https://m.edsoo.ru/743a526
& [TapaGoua, KOOpAMHATHI BEPUIMHbI
napaboJIbl, OCh CHMMETPHUH NapadoIbl
63 I'padpuxu pynkumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[x|
64 I'paduku pynkmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
65 I'paduku pynkumii: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
66 I'paduku pynkmuii: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
67 I'padpuku pynkumit: y =kx, y = kx +
b, y=k/x, y=x3, y=vX, y=[X|
68 I'padpuxu pynkumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
69 KonTponbHas padbora no teme bubmumoreka [IOK
"®yHKuun" https://m.edsoo.ru/7f43ab84
70 ITonsTne yucioBoit bubmuoreka [IOK
II0CJIE10BATEIBHOCTH https://m.edsoo.ru/7f43e6¢6
3aaHue Mocie10BaTeIbHOCTH
71 peKyppeHTHOI HopMyIIoil U bubmmorexa [HOK
. https://m.edsoo.ru/7f43ebda
(dhopmyIoit n-ro uneHa
7 Apudmernueckas 1 reoMeTpruIecKas bubnuoreka LIOK
MPOTPECCUU https://m.edsoo.ru/7f43ed7e
7 Apudmernyueckas 1 reoMeTpUIeCKast bubmmoreka [IOK
IIPOrPECCUN https://m.edsoo.ru/7f43{3b4
74 ®opmyJibl N-TO YieHa bubnmoreka [IOK




apu(pMEeTUYECKON U TEOMETPUIECKOM
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

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

75

@®opMyIibl N-To YJeHa
apu(pMeTHYECKONU U TeOMETPUIECKOI
MPOrpeccuit, CyMMBbI MEPBBIX N
YJIEHOB

bubmnoreka LIOK
https://m.edsoo.ru/7f43ef2¢c

76

@opMyIIbI N-TO YJIEHa
apupMETHIECKON U TEOMETPUUICCKON
MIPOrPECCUM, CyMMBI ITEPBBIX N
YJICHOB

Bbu6mmoreka [JOK
https://m.edsoo.r/7f43f0c6

77

@opmyJibl N-TO YieHa
apu(pMeTUYeCKOi U reoOMeTPUUIECKOI
MpOrpeccuii, CyMMBbI MEPBBIX N
YJICHOB

bub6anoreka [IOK
https://m.edsoo.ru/7f43f72¢

78

®opmyJibl N-IrO YieHa
apu(pMEeTUIECKON U TEOMETPHUIECKOM
MPOTrPECCUM, CYMMBI IIEPBBIX N
YICHOB

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f43f8a0

79

N300pakeHue 4IeHOB
apu(pMeTUYECKON U TeOMETPUUECKOM
MPOTrPECCUi TOUKaMH Ha
KOOPJAMHATHOM IIOCKOCTH

80

N306pakeHue 4ieHoB
apu(pMEeTUYECKON U TEOMETPHUECKOM
MIPOrPECCU TOUKaMH Ha
KOOPAMHATHOW IIOCKOCTH

81

JIMHEeNHEBIN U DKCIIOHEHIINAIbHBIN
poct




Bbu6moreka [JOK

82 CHOAKHEIC TPOLCHTEI https://m.edsoo.ru/7f43fe0e
83 Cno>kHbI€ TTPOLIEHTHI buGnnorexa LIOK
https://m.edsoo.ru/7f4401a6
’4 KoHTtponbHas paboTa mo teme bubnnorexa [IOK
"HucaoBble TOCICA0BATSILHOCTH" https://m.eds00.1u/7f440418
[ToBTOpeHue, 0600mIEeHNE U
cHUcTeMaTH3alvs 3HaHWi. 3aMuch,
85 CpaBHEHUE, JCHUCTBUS C
JEHCTBUTEITLHBIMHU YHCIIAMU,
YUCJIOBAs TpsMast
[ToBTOpenue, 0600IIEHNE U
86 cuctemaTusanus 3Hanui. [IpoueHTsi,
OTHOIIEHUS, TTPOTIOPIIUU
[ToBTOpenue, 06061mEeHNE U
87 cHUCTeMaTH3aIus 3HAaHUMH.
Oxkpyriienue, MpuoOIMKeHNe, OIICHKA
[ToBTOpeHue, 0600mEeHNEe 1
28 cHCcTeMaTu3alus 3HaHui. Pemenue bubnuoteka [{OK
TEKCTOBBIX 3a71a4 apu(PMETHICCKUM https://m.edsoo.ru/7f443b12
crocoooM
[ToBTOpeHue, 0600mIEHNE 1
29 cUcTeMaTHh3alus 3HaHui. Pemenue bu6mmoreka [IOK
TEKCTOBBIX 3aJ71a4 apu(PMETHICCKUM https://m.edsoo.ru/7f443cd4
CrocoooM
[ToBTOpeHue, 0600mEeHNE U
90 cucTemMaTu3alnus 3HaHuil. Pemenue bubmuoreka [OK

TEKCTOBBIX 3a7a4 apuPMEeTHUECKUM
CII0co00oM

https://m.edsoo.ru/7f443fea




[ToBTOpeHnue, 0600ImIeHNE U

91 cUcTeMaTHu3aIus 3HaHUM. bubmuoreka [IOK
[IpeoOpazoBanue anredpanmyecKux https://m.edsoo.ru/7f4441ca
BBIPKEHUH, TOMYCTUMBIC 3HAYCHUS
[ToBTOpeHnue, 06061IeHNE U

0 cUCcTEMAaTH3alUs 3HAHUM. bubnuoteka [{OK
[IpeobpazoBanue anredpanyecKux https://m.edsoo.ru/7f444364
BBIPAXCHHM, TOMYCTHUMbIE 3HAUCHUS
[ToBTOpeHue, 0600IIEHNE U

93 CHCTEMAaTH3alINs 3HAHUM. bubmuoreka [IOK
[IpeobpazoBanue anredpanvecKux https://m.edsoo.ru/7f444612
BBIPKEHUH, TOMYCTUMBbIC 3HAYCHUS
[ToBTOpenue, o6o0IIeHNE U

o4 CHCTEMaTH3allNs 3HAHMM. bubnuoteka [IOK
[IpeoOpaszoBanue anredpanyecKux https://m.edsoo.ru/7f444a94
BBIPAXEHHM, TOMYyCTUMbIE 3HAUCHUS
[ToBTOpeHnue, 0600IIeHNE 1

95 cucTteMaTtu3anus 3HaHui. OyHKIUM: bubnunoreka [IOK
MOCTPOEHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f444¢c56
byHKIM]

[ToBTOpenue, 0600IIEeHNE 1

9% cucreMartu3anus 3HaHui. OyHKIUM: bubnmoreka [{OK
MOCTPOEHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f44444
byHKUIMN
[ToBTOpeHue, 0600mIEHNE 1
cucTteMaTtu3anus 3HaHui. OyHKIUM: bubnuoreka [IOK

o7 IOCTPOEHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f44516a
byHKUINN

98 [ToBTOpeHue, o6o0IIEeHNE U bubmnoreka LIOK




cucremaTusauus 3HaHuil. OyHKuuu:
IIOCTPOEHHE, CBOMCTBA U3yUYEHHBIX
GbyHKIMH

https://m.edsoo.ru/7f4452¢e6

99

[ToBTOpeHue, 0600IIEeHNE U
CcUCTEeMaTU3alus 3HAHUM.
I'paduueckoe penieHre ypaBHeHUN U
UX CUCTEM

bubmnoreka LIOK
https://m.edsoo.ru/7f445516

100

[ToBTOpeHue, o6o0IIeHNE U
CUCTeMAaTH3alMs 3HAHUM.
I'paduaeckoe pemenue ypaBHeHUN 1
UX CUCTEM

101

HroroBas koHTpoabHas paboTa

102

O0001IeHNEe U CUCTEMAaTU3 AL
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

102




IMPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOU ITPOI'PAMMBbBI

7 KUIIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOI
NPOBEPsIEMOro .
00pa30BaTeILHON MPOrPaMMbl OCHOBHOT'0 00111€er0 00pa3oBaHus
pe3yJbTara
| Uucna u BEIYUCIICHHS
- BbmonHATe,  coderas  yCTHbIE M IIUCBMEHHBIE  NPUEMBI,
' apumerrnyeckue 1eUCTBUS C PallMOHATIBHBIMU YUCIIaMU
Haxonute 3HaYeHHUs  YMCJIOBBIX  BBIPAXKCHUH, PUMEHSTh
1.2 pa3sHooOpa3Hble CIOCOObI U MPUEMBI BEIUMCIICHUS 3HAUYCHUH APOOHBIX
BBIpKEHUH, cofiepKalux 0OBIKHOBEHHBIE U AECATUYHBIE APOOH
[lepexogute oOT oxHOW (opMBl 3amMcu 4Yucel K  JpYyroi
13 (mpeoOpa3oBBIBaTh  JAECATHYHYIO  JpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO
JNECATUYHYIO POOb)
1.4 CpaBHUBaTh U yHOPSAOYUBATH PAIMOHAJIBHBIC YHCIIA
1.5 OKpyrJTh Yncia
BbINONHATE NPUKUAKY U OLIGHKY pE3yJibTaTa BBIYMCIIEHUN, OLIEHKY
1.6 3HAQYEHUM  YMUCJIOBBIX  BBIPAXKEHUW. BBIIONHAT  JEUCTBUS €O
CTENEHSIMH C HATYpaJIbHBIMU MOKa3aTeNIMU
L7 IIpuMeHATH NpPU3HAKM JAEIMMOCTH, Ppa3IOXKEHHE Ha MHOXKUTEIN
' HATYpaJIbHbBIX YHCET
Pemarp  NpakTUKO-OpUEHTHPOBAHHBIE  3aJauyM,  CBS3aHHBIE C
OTHOIIIEHHUEM BEJIMYMH, MIPONOPLUOHATIEHOCTHIO BEJIMYMH,
1.8 IIPOLEHTAMH, HWHTEPIPETUPOBATh pE3YJNbTAaThl pPEIICHUs 3aJad ¢
y4€TOM OrpaHMUYEHUI, CBA3aHHBIX CO CBOWCTBAMHU pPacCMaTPHUBAEMBIX
00BEKTOB
2 AnrebpanyecKue BbIPAKEHHS
51 Hcnonp30oBate  anreOpanveckyro TEPMHUHOJOTMIO M CHUMBOJIUKY,

IPUMEHSATH €€ B IIPOLECCe OCBOEHHs y4eOHOro Marepuaia




Haxomute 3HadeHMs 6YKB6HHBIX BBIpa)KeHI/Iﬁ npn  3alaHHbIX

22 3HAYEHUSX NEPEMEHHbIX
53 BbimonHaTe mpeoOpa3oBaHMs IEJIOT0  BbIpAKEHHS B MHOTOWICH
' IPUBEJCHUEM MOAO0OHBIX CIIaraeMbIX, paCKpbITHEM CKOOOK
BBINOMHAT YMHOKEHHE OJHOYIEHA HA MHOTOWIEH U MHOTOYIEHA Ha
24 MHOTOWJIEH, MPUMEHSTh (OpPMYJbl KBagpaTa CyMMbl M KBaJpara
pa3HOCTH
OcCyecTBIATh pa3I0KEHNE MHOIOWIEHOB HA MHOXKHUTEIH C IIOMOILBIO
2.5 BBIHECEHHUS 32 CKOOKM OOIIET0 MHOKHUTEJS, TPYIIIUPOBKH CIaraeMbIX,
npuMeHeHUs: GOopMyJIT COKPALIEHHOTO YMHOXKEHHS
26 [TpumensTh peoOpa3oBaHKsi MHOTOWICHOB I PEIICHUS Pa3InYHbIX
' 3aJa4 U3 MAaTEMaTUKH, CMEXKHBIX IIPEIMETOB, U3 PealbHON NPAKTUKU
57 Hcnons30BaTh CBOMCTBA CTEIEHEH € HATYpPaJIbHBIMM IOKA3aTEIISIMU
' JUIs IpeoOpa30BaHus BbIPAKEHUI
3 VYpaBHEHUsI U HEPABEHCTBA
Pemate nmHEHHBIE ypaBHEHUsS C OJHOM IEPEMEHHOM, IPHUMEHS
3.1 IIPaBUJIa IEPEX0/1a OT UCXOAHOIO YPAaBHEHUS K PABHOCUIBHOMY €MY.
ITpoBepsTh, SBIAETCA JIM YUCIIO KOPHEM YpaBHEHUS
1n [lpumenaTs rpaduyeckue MeTOAbl MpPU  PELIEHUM  JIMHEHHbIX
' YPaBHEHUU U UX CUCTEM
33 [TonGupath npuMepsl Map 4UCeN, SIBISIOLINXCS PELICHUEM JIMHEHHOTO
' YPaBHEHHUS C ABYMs IEPEMEHHBIMU
CTpouTh B KOOPJMHATHOM TUIOCKOCTH TPpa(UK TUHEHHOTO YpaBHEHUS C
34 JIBYMsl TEPEMEHHBIMHU; MOJb3YysCh Tpa(UKOM, NPUBOAUTH HPUMEPHI
pEIIEHUs] ypPaBHEHHUS
15 Pemate cucteMsl 1ByX JIMHEWHBIX YPAaBHEHUH C JBYMS IIEPEMEHHBIMH,
' B TOM 4HcCIIe Tpaduyecku
CocTaBnaTh U pelaTh JMHEHHOE YPaBHEHHUE WM CHUCTEMY JIMHEHHBIX
3.6 YPaBHEHUH 110 YCIOBUIO 3a/1a41, UHTEPIIPETUPOBATE B COOTBETCTBUU C
KOHTEKCTOM 3aJa4H ITOJIYYEHHBIN pe3yJIbTaT
4 Koopnunate! u rpadpuku. OyHkimu
N300paxaTh Ha KOOPAMHATHOM MPSMOM TOUYKH, COOTBETCTBYIOILIHE
4.1 3aJaHHBIM KOOpJAMHATaM, JIy4d, OTPE3KH, HWHTEPBAJIbl, 3allUChIBAThH

YHCJIOBBIC MPOMEIKYTKH HA aJIFe6paI/I‘ICCKOM S3BIKC




OtMeuaTs B KOOpI[PIH&THOﬁ IINTIOCKOCTH TOYKH IIO0O 3aJaHHBIM

4.2
KOOpJUHATaM
43 Crtpouts rpaduku nuHEWHbIX QyHKIUNA. CTpOUTh rpapuk GyHKIUH Y
' = [x|
OnuceiBaTh C MOMOIIBIO (YHKIIUA W3BECTHBIC 3aBUCUMOCTH MEXKITY
4.4 BEJIIMYMHAMU: CKOPOCTb, BPEMS, PACCTOSIHUE, LIEHY, KOJHUYECTBO,
CTOMMOCTb, IPOU3BOIUTEIHLHOCTD, BPEMsi, 00HEM pabOThI
4.5 HaxonuTh 3HaueHune (hyHKIMU MO 3HAYEHUIO €€ apryMeHTa
[Tonumarp rpaduueckwii  crocod TpeACTaBICHUS W aHaIU3a
4.6 uH(popMaIuu, M3BIEKaTh W WHTEPIPETHPOBATH WH(OOpPMAIUIO U3
rpauKOB peabHBIX MPOIIECCOB U 3aBUCUMOCTEH
8 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI OCBOCHHS OCHOBHOM
NpoBePsSIeMOro .
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHMs
pe3yJibTara
1 Yucna v BEIYUCICHUS
Hcnonn3oBath HavajbHbIC MpeACTaBICHUS 0 MHOKECTBE
. JIEUCTBUTEIIbHBIX YHCEI JJII CPAaBHEHUS, OKPYTJICHUS] U BBIUMCIICHUH,
' n300paxath JACWCTBUTENBHBIE YHCIA TOYKAMHU Ha KOOPAWHATHOMN
psIMOI
[IpuMeHATh TOHATHE  apUPMETHYECKOTO0  KBAJPAaTHOTO  KOPHS,
12 HaxXOJIUTh KBaJ[paTHbIE KOPHHM, WCHOJB3Yd MPU HEOOXOJUMOCTH
' KaJIbKYJIATOP, BBITIOJHATH MPEe0Opa30oBaHUs BhIPAKESHUM, COJIEPIKAIINX
KBaJpaTHbIE KOPHU, UCIIOJIb3Ysl CBOWCTBA KOPHEN
13 Hcnonb3oBarh 3amucu  OOJBIIMX M MaJbIX YHCEI C IOMOIIBIO
' JeCATUYHBIX Opo0ei u creneHel urcia 10
2 AnreGpanyeckre BbIpaKEHUS
[IpuMeHATH MOHSATHE CTENEHU C ILIEJIIM MOKAa3aTesieM, BBIOJIHSTh
2.1 MpeoOpa3oBaHUs  BBIPAKECHUM, COJEPXKAIIUX CTENEHH C  IEJIbIM
IoKa3areliemMm
7 BBIMONHATE ~ TOXAECTBEHHBbIE  MpPeoOpa3oBaHUS  PaIMOHAIBHBIX

BBIPQKCHHII HA OCHOBE NPaBWJI JCHCTBUM HAJ MHOTOWICHAMHU U




anredpanvdecKuMu IpoOsIMH

23

PacknanpiBaTe KBagpaTHBINA TPEXUIEH HA MHOKHUTEIN

24

[TpuMeHsTh TpeoOpa3oBaHMUs BBIPRKEHUH Ui pEIICHUS Pa3TUYHBIX

3aa4 U3 MaTEMaTUuKH, CMCKHBIX IIPEAMETOB, U3 peaHBHOﬁ IMPAKTUKN

ypaBHeHI/ISI 1 HCPABCHCTBA

3.1

Pemare nmHeElHBIE, KBaJpaTHbIE YpPAaBHEHUS W PALUOHAIBHBIE
YPaBHEHUs, CBOAAIIMECS K HUM, CUCTEMBI JBYX YPABHEHUU C IBYMs

NEPEMCHHBIMU

32

[IpoBoauThe mpOCTEHINNE WCCIENOBAaHUSA YpPAaBHEHUM U  CHUCTEM
ypaBHEHHW, B TOM 4YHCIIE C TPUMEHEHHEM TpapuuecKux
npeCcTaBIeHUH (yCTaHaBIMBATh, UMEET JIM YpaBHEHUE WJIM CHUCTEMaA

YpaBHEHUM pelleHus], €CJIU UMEET, TO CKOJIbKO, U IpoYee)

33

[lepexomuts OT cioBecHOW  (OPMYITHPOBKM  3afauyd K €€
anreOpandeckold MOJENM C HMOMOIIBI0 COCTABJICHHS YpaBHEHUS WIIU
CUCTEMBl yPaBHEHUMN, HHTEPIPETUPOBATH B  COOTBETCTBUM C

KOHTCKCTOM 3aJa4u HOHy‘lCHHBIfI pe3ysibTart

3.4

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JIJIs CPABHEHUS, OLICHKH,
pelaTth JIMHEHHbIE HEPABEHCTBA C OJJHOW MEPEMEHHON U UX CHUCTEMBI,
naBaTh  rpadUyUecKyr0  WUIIOCTPAMIO  MHOXXECTBA  pEIICHHN

HCPABCHCTBA, CUCTCMbI HCPABCHCTB

OyHKINH

4.1

[TonumaTh W HCNONB30BaTh (YHKIMOHAIBHBIE IOHATHS U SI3BIK
(TepMHHBI, CHUMBOJHMYECKHE O0003HAUEHUS), OIpENeNiATh 3HAYCHUE
(GYHKIMHM 10 3HAYEHHUIO apryMEHTa, ONpEAesATh CBOMCTBA (YHKLIUU

1o e€ rpaduKy

4.2

Ctpoutb rpaduKu 37eMEeHTapHBIX QYHKLIUH BUIA:

y = k/x

kix

,y =X%, y = X3, y = |X|, OIUCBIBaTh CBOMCTBA YHCIOBOH (PyHKINH 1O €€

rpapuky




9 KUIACC

Kon
NpoBepsieMoro
pe3yJabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

1

Yuncna 1 BEIYUCICHUS

1.1

CpaBHI/IBaTB U ynopsaaodmBaTh palMOHAJIBHBIC W HPPALUMOHAIBHBIC

quciia

1.2

Bremonaars apI/I(bMeTI/ILIeCKI/IC HCfICTBPISI C palMOHAaJIbHBIMHU YHCJIaMU,
co4ucTad YCTHBIC M IMMMCBbMCHHBIC HpI/IéMBI, BBIIIOJIHATH BBIYHCIICHHUS C

HppalnoOHaJIbHBIMU YUCJIaMU

1.3

HaxonuTe 3HayeHus cTENeHed C LEeNbIMH IOKa3aTesiMAd U KOPHEH,

BBIYUCIIATH 3HAYCHH A YHMCIIOBBIX BBIpa)KeHI/Iﬁ

1.4

OprrJ'IHTB HGfICTBHTeJIBHBIG quciia, BBIIIOJHATE IMIPUKUAKY PC3yJibTaTa

BBIYMCIICHUM, OLIEHKY YMCIIOBBIX BBIPAXKCHHUN

ypaBHeHI/ISI 1 HCPABCHCTBA

2.1

Pemars JsmMHENHBIE W KBaJgpaTHBIE  YPAaBHEHWs, YypPaBHEHUS,

CBOJISILLIMECS] K HUM, NTPOCTENIINE TPOOHO-pallMOHAIbHbBIE YPaBHEHUS

22

Pemate cucteMsl IBYX JIMHEMHBIX YPAaBHEHUH C IBYMs IEPEMEHHBIMU
Y CUCTEMBI JBYX YPAaBHEHHMH, B KOTOPBIX OJHO YPABHEHHE HE SABIIACTCS

JIMHENHBIM

23

Pemate TekcTOBBIE 3a7a4M aNreOpanyecKM CIIOCOOOM C MOMOIIBIO
COCTaBJICHUSl YpPAaBHEHMS WIH CHCTEMBl JBYX YPaBHEHUW C IBYMs

NNEPpEMCHHBIMU

24

[IpoBoauTh mpOCTEHIINE WCCIECIOBAHUS YPABHEHHH M CHCTEM
YpaBHEHHUH, B TOM 4YHCIE C TPUMEHEHHEM TpaduiyecKux
IIpEJICTaBICHUN (HalpUMep, yCTaHaBIMBaTh, UMEET JIM YPAaBHEHUE WU

CHCTEMa ypaBHEHUH PEIICHUs, €CITH UMEET, TO CKOJIBKO)

2.5

Pemate  snMHEHHBIE  HEPAaBEHCTBA,  KBaJpaTHbIE  HEPABEHCTBA,
n300pakaTh pelieHre HepaBEeHCTB Ha YMCIOBOM MPSIMOH, 3aIUCHIBATh

pPEmICHUC C TIOMOIIBKO CUMBOJIOB

2.6

Pemate cmCTeMBI JTMHEHHBIX HCPAaBCHCTB, CHCTCMbI HCPABCHCTB,

BKJIFOYAKOMIUC  KBAApPaTHOC  HCEPABCHCTBO, I/1306pa)KaTB pCHICHUC




CUCTEMbI HCPABCHCTB Ha YUCIIOBOM HpHMOﬁ, 3allUCbIBATh PCUICHUC C

INOMOIIBIO CHMBOJIOB

2.7

Hcnonbs30BaTh HEpAaBEHCTBA MPU PELICHUH PA3JIMYHBIX 33124

OyHKINH

3.1

PacriosHaBate  ¢QyHKIMM ~ M3y4eHHbIX  BUAOB.  [loka3wiBaTh
CXEMaTHUYECKH PACIOI0KEHNE Ha KOOPMHATHON TUIOCKOCTH IpaduKoB
bynkunit Bupa: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBHCHUMOCTH OT

3Ha4YCHHUI KO3(PPHUIIMEHTOB, OMTMUCHIBATH CBOMCTBA (DYHKIIUI

32

[Toka3piBaTh  CXEMATHMYECKH  PACTOJIOKEHHE Ha  KOOPAWHATHOMN
IOCKOCTH TpadukoB PyHKIUN BUga y = VX, y = |X| U ONHCHIBATh

CBOMCTBA (PYHKLUH

33

Ctpouts u wn300pakaTh CXEMAaTUYECKH TpapuKh KBaJAPATUUYHBIX
GyHKIMI, ONUCHIBAaTh CBOWCTBA KBAAPATUYHBIX (QYHKIMM MO UX

rpadukam

3.4

PacniozHaBaTh KBaJpaTHUHYIO (GYHKUUIO 1O (opMmyse, NPHUBOAUTH
IpUMEPBl KBaJIPaTHUUHBIX (QYHKIUN U3 pealbHOM KU3HM, (U3UKH,

reomMeTpun

Apudmerndeckas ¥ reoMeTpudecKas mporpeccuu

4.1

PacrniozHaBaTh apu(MeTHUECKYIO U TEOMETPUUECKYIO MPOrPECCHU TPH

pa3HbIX crIoco0ax 3a/laHust

42

BBINONHATE BBIYMCIEHUS C MCIOJIB30BaHMEM (DOPMYJI A-TO WieHA
apu(METUYECKOH M TeOMETPUUECKOM Mporpeccuii, CyMMbl NEpPBBIX N

YJICHOB

43

N300pakaTh 4aeHBI MOCIEI0BATEILHOCTH TOYKAMH Ha KOOPIMHATHOM

IIJIOCKOCTHU

44

Pemats 3aJa4u, CBA3aHHBIC C YHMCJIOBBIMH IIOCJICAOBATCIBbHOCTSAMU, B
TOM 4YHCJIC 3aJadyu U3 peaHLHOﬁ KHU3HU (C HUCIIOJIB30BAHUEM

KaJIbKYJISATOPA, HU(PPOBBIX TEXHOIOTHIT)




IPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA
1 Yucna v BBIYUCICHUS
JpoOu OOBIKHOBEHHBIC W JICCATUYIHBIC, TIEPEXOJl OT OJHOW (OPMBI 3aAIHCH
1.1 npobeit k apyroi. IloHsATHE palMOHAIBLHOTO YHCIIA, 3alUCh, CPAaBHEHHUE,
YHOPSAIOYMBAHUE PALIMOHATIBHBIX YHCET
12 ApudmeTnueckue IeUCTBUS C pallMOHAIBHBIMH YKciamMu. Pemenue 3agau u3
' peaIbHOM MPAKTUKK HA YacTH, Ha IpoOH
13 Crenenb ¢ HaTypajdbHBIM TIOKa3aTelIeM: OIpeneieHue, npeoOpa3oBaHue
' BBIPXCHUI HA OCHOBE ONPEICTICHUS, 3aMICh OOIBIINX YHCEI
14 [IporieHTHI, 3aMKUCh MPOIEHTOB B BUJIE APOOM W IpoOW B BHUJIE IMPOIICHTOB.
' Tpu OCHOBHBIE 33]1a4M HA MPOLEHTHI, PEIIEHUE 33]]a4 U3 PEAIbHON MPAKTUKU
s [IpumeHeHne NPU3HAKOB  JCIMMOCTH, DPA3IOKEHHE HAa  MHOXXHUTEIH
' HaTypaJIbHbIX YUCEI
L6 PeanbHble  3aBUCHMMOCTH, B TOM  4WClIe T@psMas UM oOpaTHas
' MIPOTIOPIIMOHATTBHOCTH
2 Anrebpanyeckue BbIpaKeHHs
51 [lepeMeHHbIe, UUCTIOBOE 3HAYEHUE BBIPAKEHUS C MepeMeHHOU. JlomycTumblie
' 3HAYEHMSI IEPEMEHHBIX
29 [IpencraBnenue 3aBUCUMOCTH MEXIy BEJIMYMHAMH B BUIEC (OPMYIIBL.
' Boruncnenus no popmynam
53 [IpeoOpa3zoBaHne  OYKBEHHBIX  BBIDOKEHHM,  TOXJECTBEHHO  pPaBHBIE
' BBIPAXKEHUS
24 CBoiicTBa CTENIEHU C HATYpaJIbHBIM IOKa3aTelIeM
)5 Opnnounensl 1 MHOTOWICHB. CTeneHb MHOTOUIeHa. Clio)KeHHe, BhIUUTAHUE,
' YMHO>KE€HHE MHOTOUYJICHOB
Y @opMyIIbl COKPAIIEHHOTO YMHOXKEHUS: KBaIpaT CyMMBbI U KBaJpaT Pa3HOCTH.
' ®opmyiia pa3HOCTH KBaJIpaToB. Pa3nokeHne MHOrOWIEHOB HA MHOXKUTEIN
3 YpaBHeHus




VYpaBHeHHe, KOpEHb YypaBHEHMs, MpaBuUia IpeoOpa3oBaHUs YypaBHEHMS,

> PAaBHOCUJIIBHOCTb YPaBHEHUI
12 JIuneiliHOE ypaBHEHHE C OJHOM NEPEMEHHOM, YMUCIO KOPHEW JIMHEWHOIO
' YPaBHEHUs, PEIIECHUE JIMHEHHBIX YPABHEHUN
13 CocraBiieHHe ypaBHEHHUH 110 YCJIOBMIO 3alauu. Pemenne TEKCTOBBIX 3a1ad ¢
. IIOMOILBI0 YPaBHEHUN
34 JluneliHOEe ypaBHEHHE C IBYMS ITIEPEMEHHBIMU U €T0 Tpaduk
Cucrema /1ByX JUMHEMHBIX YpaBHEHUH C JIByMsl IlepeMeHHbIMU. Perienue
3.5 CHCTEM YpaBHEHHUH criocoOOM moAcTaHOBKH. [IpuMepsl perieHus: TeKCTOBBIX
3a71a4 C MOMOIIbIO CUCTEM YpaBHEHUM
4 Koopaunats! u rpaduxu. OyHxmu
4.1 Koopaunara Touku Ha mpsiMoit
42 Uucnosble NpOMeXyTKU. PaccTosiHue MeXy IBYMs TOUKaMU KOOPAMHATHON
' MIPSIMOU
13 [IpsimoyronbHast cuctema koopauHat, ocu Ox u Oy. Abcuucca U opauHarTa
' TOYKH HAa KOOPAMHATHOM IJIOCKOCTH
44 [Ipumeps! rpadukoB, 3anaHHbIX (popmynamu. UteHue rpadukoB peabHbIX
' 3aBUCUMOCTEN
4.5 [onstue pynkuuu. I'papuk pynkuuu. CoiicTBa QpyHKIUI
4.6 JIuneitnas pynkuus, e€ rpaduk. I'padux ynkuum y = [x|
47 I'papuueckoe pemieHHe JUMHEWHBIX YpaBHEHUM M CHUCTEM JIMHEMHBIX
. YPaBHEHUU
8 KITACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
1 UYucna ¥ BBIYUCIICHUS
. KBagpatHblii kopeHb u3 umcna. [loHsTHe 00 HppalMOHANIBHOM YHCIE.
' JlecsiTuuHble MPUOIMKEHNS UPPALMOHATIBHBIX YUCET
CBoiicTBa apu(pMEeTHYECKHX KBAJIpaTHBIX KOpPHEH W MX NPHUMEHEHHE K
1.2 MpeoOpa30BAHUIO YHUCIOBBIX BHIPAKCHUIN U BBIYUCICHUSM. JleCTBUTEIbHBIC
qucia
1.3 Crenensb ¢ LeNbIM NIOKa3areneM U e€ cBoiicTBa. CTaHapTHas 3alKCh Yncia




2 Anrebpandeckue BbIpOKEHUS
2.1 KBanpaTHblii TpEXUIIEH, pa3I0KEHUE KBAPATHOTO TPEXUWICHA HA MHOXKUTEIN
22 Anrebpanueckas 1poob. OCHOBHOE CBOMCTBO ainredpandeckoit Jpoou
23 CrnoxeHue, BBIYMTaHUE, YMHOXKEHHE, JIeJICHHE alre0pandeckux Ipooeit
24 ParroHasibHbIEe BBIpaKEHUS U UX NIPeoOpa3oBaHue
3 YpaBHEHUS 1 HEPABEHCTBA
31 KBagparnoe ypaBHeHue, ¢opMmysia KOpHEH KBaJpaTHOTO ypaBHEHHUS.
' Teopema Buera
3.2 Pemienue ypaBHeHUH, CBOASAIIMXCA K TUHEWHBIM U KBAaIpaTHBIM
33 IIpocreiimume qpoOHO-palliOHATbHBIE YPAaBHEHUS
I'paduueckas HHTEpIIpETAIUs YPABHEHUH C ABYMS IIEPEMEHHBIMU U CUCTEM
34 JIMHEWHBIX YpaBHEHUU ¢ AByMs NepeMeHHbIMU. [Ipumepsl pemieHust cucreM
HEJIMHEHHBIX YPaBHEHUH C ABYMS IEPEMEHHBIMU
3.5 Pemenne TekCTOBBIX 3a71a4 alreOpandeckuM Criocooom
3.6 UucnoBbie HEPABEHCTBA M MX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM NTepeMEHHON
3.8 PaBHOCMIIBHOCTH HEPaBEHCTB
39 JIvHeitHbIe HepaBEHCTBA C OJIHOM MTEPEMEHHON
3.10 CucTteMbl TUHEHHBIX HEPABEHCTB C OJIHOM MEPEMEHHON
4 DOyHKIUU
41 [Monstne ¢ynkuun. OOnacTh OMpeneNeHHss ¢ MHOXKECTBO 3HAYCHUH
' ¢byskmun. CriocoOsl 3aaHus QyHKINN
4.2 I'paduk pynkuun. YreHue cBoiicTB GyHKIUU 1O €€ rpaduky
43 [Tpumepsl rpa@uKoB QYHKIIHM, OTpaXxarolNX peaabHble IPOIECCHI
il @OyHKIMY, ONMCHIBAIOUIME TMPAMYI0 U OOpaTHYIO MpPONOPLUOHATIBHbIE
' 3aBHCHUMOCTH, UX TpaduKu
4.5 OyHKIMU y =x7 y = X7
4.6 OyHkIMM y = Vx, y = |x|
4.7 I'paduueckoe penieHre ypaBHEHUN U CUCTEM ypaBHEHHM

9 KJIACC




Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

Yucna ¥ BIYMCIICHUS

PaHI/IOHaJ'II)HBIC qucia, HUppaluOHaJIbHBIC 4YHCJIa, KOHCYHBIC U OeCKOHEUYHEIC

L JECATUYHBIE Tpoou
MHOKeCTBO IeHCTBUTENBHBIX YUCEIN, IEHCTBUTENbHBIC YHCIa KaKk OECKOHEUHbBIE
12 JeCATUYHbIe ApoOu. B3auMHO OJJHO3HAYHOE COOTBETCTBUE MEXYy MHOXKECTBOM
’ JIEUCTBUTENbHBIX YUCET U KOOPAMHATHOU NMpsiMoil. CpaBHEHUE NEUCTBUTEIBHBIX
qUCell
1.3 ApudmeTndeckne IeHCTBUS C IEHCTBUTEILHBIMHI YUCIIAMU
W3mepenus, npuOnmxeHusi, olleHKH. Pa3Mepsl 00bEKTOB OKPY’KAOIIEro MHpA,
14 JUIMTENILHOCTh TPOILIECCOB B OKpyXkaromeMm wmupe. [IpubnmxéHHoe 3HaueHHe
' BEJIMYMHBI, TOYHOCTHh Npubmkenus. Okpyrienue yucen. [Ipukuaka u oueHka
pe3yJIbTaTOB BBIYMCIICHUI
2 VYpaBHEHUs 1 HEpaBEHCTBA
2.1 YpaBHEHHUS C OJHON IIEPEMEHHOU
22 JInnelinoe ypaBHeHue. PenieHne ypaBHeHUH, CBOAAIIMXCS K JIMHEHHBIM
23 KBanpaTtHoe ypaBHeHue. PelieHue ypaBHEHHM, CBOASIIIUXCS K KBaAPATHBIM
Y bukBagpatHoe ypaBHeHue. Ilpumepsl pelleHuss ypaBHEHUM TpeTbed U
' YETBEPTOM CTENEHEN Pa3IOKEHUEM Ha MHOKUTEIU
2.5 Pemenne npo6HO-palilOHANIbHBIX YpaBHEHHH
2.6 Cucremsl ypaBHEHUI
2.7 YpaBHeHHE ¢ IBYMS TIEPEMEHHBIMU U €T0 Tpaduk
2.8 Peuienue cuctem AByX JIMHEHHBIX YPAaBHEHUM C IByMs IEPEMEHHBIMU
29 Pemienue cuctem AByX ypaBHEHHUH, OJHO U3 KOTOPBIX JMHEHHOE, a Jpyroe —
. BTOPOM CTENEHU
2.10 ['padmyeckas HHTEpIPETALIUS CUCTEMBl YPAaBHEHUH C IBYMS IEpEMEHHBIMU
2.11 Pemenne TekCTOBBIX 3a7a4 anreOpandeckKuM CriocoOoM
2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemienne nuHENHBIX HEPABEHCTB C OJJHOM MIEPEMEHHOU
2.14 Pewienne cucrteM JIMHENHBIX HEPABEHCTB C OJTHOM IIEPEMEHHOMN
2.15 KBanpaTHbie HepaBeHCTBA
516 ['padmyeckas uHTEprpeTalnvsi HEPABEHCTB M CHCTEM HEPaBEHCTB C JBYMS

NEPEMCHHBIMU




3 @yHKUINN

31 KBangpatnunas ¢yskuus, e€ rpapuxk u cpoiictBa. Ilapaboma, koopauHaThI
' BEPIINHBI TapaboIIbl, OCh CHMMETPUH TTapadoITbl

32 I'paduku dynkuunit y=kx, y=kx+b u ux cpoiictpa

33 ['paduxu Gynkmit y=k/x, y = x° 1 X CBOHCTBa

3.4 I'paduxu GyHKIMIA, 1 UX cBOMCTBA

4 YucinoBbIe IOCIEN0BATEILHOCTU

41 Omnpenenenue U crocoObl 3aJjaHUs YUCIIOBBIX IOCIIENOBAaTENbHOCTEH. 3amanue
' MOCJIEIOBATEILHOCTH PEKYPPEHTHOU popMyIion U (hOpMyJIOi 7-TO YieHa

42 Apudmernueckas mporpeccus. Dopmynel  n-ro  ujgeHa apupMeTHuyecKon
' IIPOrPECCUU, CYMMBI NIEPBBIX /1 YIECHOB

43 ['eomerpuueckas nporpeccuss. QPopMmynbl #-TO  WieHa TI'E€OMETPUYECKOMN
' [IPOrPECCUU, CYMMBI NIEPBBIX /1 YICHOB

44 N300paxkeHne 4YiIeHOB apu(pMETHUYECKOW U TeOMETPUYECKOH Iporpeccuii
' TOYKAMH Ha KOOPAMHATHOM INIOCKOCTHU. JINHENHBIN U DKCIIOHEHLIUAIBHBINA POCT

4.5 CJ105KHbI€ MTPOIIECHTHI




MPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA30OBAHUSI

Kon
NpoBEPSIEMOro
TpeOOBaHUsA

IIpoBepsiemble TpeGOBaHMs K MPeAMETHBIM pe3yJbTaTaM
0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'O
o0mero oopazoBanus Ha ocHoBe PI'OC

YMeHne omepupoBaTh MOHSATUSMHU: MHOXECTBO, IOJMHOXECTBO,
OmNepalyy HaJ MHOXXECTBAMH;, YMEHHUE OIEepUPOBATh MOHATUIMHU:
rpad, cBs3HBIM Tpad, AepeBO, LUK, NPUMEHATh WX MPU PELICHUU
3aJa4; yMEHHE MCTOIh30BaTh Ipapuueckoe mpeICTaBICHHEe MHOKECTB
JUISl OTIMCAHMSI PeabHBIX MPOIIECCOB U SBJICHUHN, IPHU PEIICHUU 3aj1a4

U3 IPYTHX y4eOHBIX PEIMETOB

YMeHne onepupoBaTh MOHATUSAMM: OIPEACIICHHE, aKCHOMa, TEOpeMa,
JIOKa3aTeNIbCTBO; YMEHHE paclO3HABaTb WCTHUHHBIE W JIOXKHbIE
BBICKA3bIBaHUS, IPUBOAUTH IMPUMEPHI U KOHTPIPHUMEPHI, CTPOUTH

BBICKA3bIBAHHA U OTPpUILIAHUSA BBICKAQ3bIBaHHUI

YMeHue onepupoBaTh MOHATHUSAMHU: HATYpPaJbHOE YHUCIIO, MPOCTOE U
COCTaBHOE 4YHUCJO, JIETUMOCTh HATypaJIbHbIX YHUCEN, IPU3HAKU
JIETTUMOCTH, IIeJIOE€ YHUCJIO, MOAYJb YHucia, OOBIKHOBEHHAs APOObL W
JIecsTUYHAs IpoOb, CTAHIAPTHBINA BUJ YKCIA, PAlMOHAIBHOE YHCIIO,
UPPALMOHATIBHOE YHUCJIO, apU(METUYECKHIl KBaJpaTHbI KOPEHb;
YMEHHME  BBINOJHATH JCMCTBHS C  4YUCIAaMH, CpaBHMBaTh U
YHOOPSIOYMBATh YHWCJA, MPEACTABIATh YHCIa Ha KOOPJIWHATHOM
MpsIMOM, OKPYTJISTh YKCIIA, YMEHHE JeNaTh MPUKUAKY H OICHKY

pe3yJibTaTa BbIYMCIICHUI

YMeHue onepupoBaTh MOHATUSAMM: CTENEHb C LIEJIbIM I[OKa3aTeseM,
apuMeTnyecKuil KBaJApaTHBIA KOPEHb, MHOTOWICH, anredpandeckas
Ipo0b, TOXIECTBO; 3HAKOMCTBO C KOpPHEM HaTypajbHOW CTENeHU
OoNbIlle EIWHUIIBI, YMEHHE BBINONHATh pacdy€Thl Mo Qopmylam,
npeoOpa3oBaHusl 1EBIX, JIPOOHO-PAlIMOHATBHBIX BBIPAKEHUU U
BBIPAXKEHUI C KOPHSMH, Pa3joKeHHE MHOIOUYJIEHA Ha MHOXKUTEIH, B
TOM 4YHCIIE C HWCHOJb30BaHHWEM (OPMYyN pPa3HOCTH KBaJpaTOB H

KBaJipaTa CyMMBbI 1 Pa3HOCTHU

VYmenue OnepupoBaThb MOHATHUAMU: YUCIIOBOC PABCHCTBO, YPABHCHUC C




OIHOM IEPEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JMHEHMHBbIE U KBAJApPATHBIE ypaBHEHMS,
NpOOHO-pAllMOHATIBHBIE YPABHEHUS C OJHON MEPEMEHHOM, CUCTEMBI
JIBYX JIMHEUHBIX YpaBHECHUH, JTUHEHHBbIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble U JPOOHO-pallMOHAJIbHBIE HEpPAaBEHCTBA C  OJHOMN
[IEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUN 3a7a4 U3 APYTUX MPEAMETOB
U TPAKTUYECKUX 3a7a4; YMEHUE MCIOJIb30BaTh KOOPAUHATHYIO
OpSAMYyI0 M KOOPJIMHATHYIO IUIOCKOCTh JAJISi M300pa’keHHs pelieHUH

YpPaBHEHUI, HEPABEHCTB M CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKIUA, Tpaduk GyHKIMH, HYITH
byHKIMY, MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, POMEKYTKH
BO3pacTaHus, yOBbIBaHWS, HaWOOJbIIEE W HAUMCHbBIIEC 3HAYCHHS
byHKIUY; yMEHUE OTIEPUPOBATH TIOHSATUSIMH: npsiMast
NPOTNIOPIHUOHATIBHOCTD, JTHHEHHAsT (PYHKIUS, KBaapaTu4yHas (yHKIHSA,
oOpaTHasi TPOMOPIMOHATIBHOCTh, IMapabojia, TrUNepOoIa; yMEHHE
cTpouTh rpaduKku GyHKIUN, UCTIONB30BaTh TPa(UKH IS ONpeaeTICHHS
CBOWCTB TIPOIIECCOB M 3aBUCHMOCTEH, JJISl PEUICHUS 3a]a4 U3 JIPYTHX
y4eOHBIX TpPEJAMETOB U pealbHOW JKHU3HU; YMEHHE BBIpaXKaTb

dbopMyIaMu 3aBUCUMOCTH MEXTy BETHUNHAMU

Ymenue OIepupoOBaTh HNOHSATUSMU: MOCIIE0BATEIHHOCTD,
apupmeTHyeckass M TEOMETpUYecKas  IPOTPECCHH;  YMEHHE
UCIIOJIb30BaTh CBOWMCTBA MOCJENI0BATENBHOCTEH, (OPMYNBI CyMMBI U
o0I1ero 4jaeHa MpH peleHUH 3ajad, B TOM YHCIIE 33a1a4 U3 APYIHX

y4eOHBIX MPEIMETOB U PEATbHON KU3HH

YMeHne pemarh 3aa4d pa3HbIX TUIIOB (B TOM YHCJI€ Ha MPOIICHTHI,
IO M 4YacTH, JBWXKEHHE, padoTy, IIEHy TOBapOB U CTOMMOCTh
MOKYIIOK M YCITyT, HAJIOTH, 33J1a4i U3 00JIaCTH yIPABJICHUS JIMYHBIMHU U
ceMeiiHbIMU  ()MHAHCAMM); YMEHHE  COCTAaBISATH  BBIPAKEHUS,
ypaBHEHHUs, HEPAaBEHCTBA M CHUCTEMbl [0 YCIOBHUIO 3aJayH,
UCCIJIEIOBATh MOJYYEHHOE pElIeHHE M OLIEHWBATh MPaBAONOJ00HOCTh

MOJIYYCHHBIX PEC3YyJIbTATOB

YMeHne onepupoBaTh MOHATUSAMU: GUTYpPaA, TOUKA, OTPE3OK, MpsMas,
Ty, JIOMaHasi, yrojl, MHOTOYT'OJIbHUK, TPEYTOJIbHUK, PAaBHOOEIPEHHBIN
U PaBHOCTOPOHHHM TpPEYTrOJbHUKH, MPSAMOYTOJBHBIH TpPEyrojJbHUK,

MenuaHa, OMCCeKTpUCa M BBICOTA TPEYTOJIbHUKA, YETBHIPEXYTOJIbHHUK,




napajjiesiorpaMM, pomO, MNpsIMOYTOJbHHMK, KBaapaT, Tpareuus;
OKpPYXHOCTb, KpYT, KacaTejbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢burypamu; ymMeHue pemaTh 3aJauyd, B TOM 4YHCJIE U3 MOBCEIHEBHOMN
JKU3HU, Ha HAXOXKJIEHUE I'€OMETPUUYECKUX BEJIUYMH C NPUMEHEHHEM

M3YYEHHBIX CBOMCTB QUryp u ¢pakToB

10

YMeHne onepupoBaTh MOHSATUSMHU: PaBEHCTBO (UIYp, PaBEHCTBO
TPEYIrOJIbHUKOB; IapajuIeIbHOCTh U MEPIEHAUKYISAPHOCTh MPSMBIX,
Yroja MeXAy MNpsAMBIMH, IEpPIECHIUKYJSAP, HAKIOHHAs, IPOEKIUs,
nonobue Guryp, nogo0HbIe TPEYTrOJIbHUKH, CAMMETPHUSI OTHOCUTEIBHO
TOYKM U NPSAMOW; YMEHHE DPACIO3HAaBaTh PAaBEHCTBO, CUMMETPHUIO U
nonobue Quryp, nmapamienbHOCTh U MEPHEHAUKYISIPHOCTH MPSIMBIX B

OKpY arolleM MUpe

11

YMeHue omnepupoBaTh MOHITUSIMM: JJIMHA, PACCTOSHUE, YToJl
(BemMuuHA yTia, CUHYC W KOCHHYC YIJIa TPEYrOJbHMKA), IIOIIA[b;
YMEHHE OLIEHUBATh Pa3MEpPbl NPEIMETOB U OOBEKTOB B OKPY’KAIOILEM
MHUpE; YMEHHE HpPUMEHATb (OpMyJbl NepuMeTpa U IUIOAAU
MHOTOYTOJIbHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, o0bema
MPSIMOYTOJIBHOTO Tapajulefienunesia; yMEHHE NPUMEHSATh NpPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA,
teopemy Iludaropa, TpuUroOHOMETpHUYECKHE COOTHOIICHUS  JUIA

BBIYMCIICHUS JUIUH, PACCTOSHUM, IJIOIIAACH

12

YMmenue u3zo0pakaTh IUIOCKHE (UIypsl W HMX KOMOWHAIHH,
IPOCTPAaHCTBEHHbIE (UTYpBI OT PYKH, C TIOMOINBI0 YEPTEKHBIX
MHCTPYMEHTOB M DJIEKTPOHHBIX CpPEACTB IO TEKCTOBOMY HIIH

CHUMBOJIBHOMY OITMCaHHIO

13

YMeHHe  onepupoBaTh  IOHATHAMH:  IPSAMOYIOJIbHAs — CHUCTEMa
KOOPJIMHAT;, KOOpPJAWHATBI TOYKH, BEKTOpP, CyMMa BEKTOpOB,
IIPOU3BEICHUE BEKTOPA HA YUCIIO, CKAJIPHOE MPOU3BEACHUE BEKTOPOB;
YMEHHUE HCIIOJIb30BaTh BEKTOPBI U KOOPAUHATHI Ul NPEICTaBICHUS
JaHHBIX M pELIeHUs 3ajJady, B TOM 4YHCIE U3 JIPYIHMX Y4eOHbBIX

npeaMeToOB U peanLHoﬁ KHU3HU

14

YMeHue OomnepupoBaTh IMOHATUSMH: CTOJIOMKOBBIE M KPYrOBBIE
IUarpaMMBbl,  TaOJWIBI, CpelHee  apuMeTHYecKoe, MeanaHa,
HauOoJiplllee M HaMMEHbIIee 3HAueHMs, pa3Max YHCIOBOro Habopa;

YyMEHHE  M3BJEKaTh, HWHTEPIPETHPOBaTH U  NPeoOpPa30OBbIBATH




MH(POPMALIMIO, MPEJACTABICHHYI0 B TaliMIax M Ha JguarpaMmax,
OTpaKaoIllyl0 CBOWCTBA U XapaKTEPUCTUKU peajbHBIX IPOLECCOB U
ABJICHUH; YMEHHE pacllo3HaBaTb W3MEHUUBBIE BEJIWYMHBI B

OKpYXarolieM Mupe

15

YMeHue omnepupoBaTh MOHIATHSAMU: CIy4YailHbIA ONBIT (CIy4aHbIN
AKCIIEPUMEHT), DJJIEMEHTapHOEe COObITHE (PJIEMEHTApHbI HCXO0J)
CIIy4aifHOT'O OIbITa, CIy4aiHOEe COOBbITHE, BEPOSTHOCTb COOBITHS;
YMEHHE HaXOAUTh BEPOATHOCTH CIIy4alHbIX COOBITUH B ONBITAX C
PaBHOBO3MOXHBIMU JJIEMEHTAPHBIMH COOBITHSIMH; YMEHHE pellaTh
3a7]aud METOJIOM OPTraHHW30BAaHHOTO Iepedopa M C HCIOJIb30BaHHEM
IpaBUja YMHOXEHHS; YMEHHE OLCHMBATh BEPOSITHOCTH DPEAIBHBIX
COOBITUI M SIBICHUH, MOHUMATh POJIb MPAKTHYECKU JOCTOBEPHBIX U
MaJIOBEPOSTHBIX COOBITMH B OKpYXalollleM MHpPE U B KHU3HU;
3HaKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCETI U €ET0 POJIBIO B MACCOBLIX SBJICHUAX

16

YMeHue BbIOMpaTh NOAXOASAIIMKM M3YYEHHBIM METON AJIs pPELICHHS
3a/1a4d, NPUBOJUTH IPUMEPBI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJE U KU3HM, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB MaTEMAaTUKU B
HUCKYCCTBE, OIIMCHIBATh OTHEJIbHBIE  BBIJAIOIIMECS  PE3YJIBTATHI,
IIOJIy4YE€HHBIE B XOJE Pa3BUTUS MATEMATHKH KaK HAYKH, IPUBOIUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUM U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMUPHOH HCTOPUH




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA OI'9
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEeMEHT COAEPKAHUSA

1 YHucna 1 BBIYUCIEHUS

1.1 Harypanbnsle u nensie yncna. [Ipu3Haky 1enMMOCTH HEIbIX YUCEN

- OObIKHOBEHHbIE M JIeCATHYHBIE  JpoOW,  TPOLEHTH,  OECKOHEYHbIE
‘ NepUOANYECKHUE TPOOH

13 PanmonanbHble  uncna.  ApudMeTHYECKHE OMepalud C  PaldOHATbHBIMU
' YucIaMU

14 JetictButenpHble uuciaa. ApudMeTHUECKHE OmNeparuu C JICHCTBUTEIbHBIMHU
. YHUCIIaMU

s [TpuOmk€HHbIE BBIYMCICHUS, NpaBUJIa OKPYIJIEHUS, NPUKUAKA M OLEHKa
' pe3yibTaTa BBIYUCICHUN

2 Anrebpanyeckue BbIpaKEHUs

2.1 bykBeHHbIE BbIpakeHUs (BBIPAKESHUSI C IEPEMEHHBIMU )

55 Crenenp ¢ nenbiM nokaszateneM. CTeneHb C pPalMOHAIBHBIM IOKa3aTENIEM.
. CBoiicTBa cTeneHu

23 MHorousieHbI

24 Anrebpanyeckas 1podb

5s Apudpmernueckuit KOpEHb HaTypaJbHOU CTEIIEHU. JencrBus c
' apu(METHIECKUMH KOPHSIMHU HATYyPaTbHOU CTETIEHH

3 VYpaBHEHHUS 1 HEPAaBEHCTBA

31 Hensle u apoOHO-panMoHANbHBIE ypaBHEHHS. CHCTEMBI W COBOKYITHOCTH
. YpaBHEHHU

- Henbie u npoOHO-panMoHaIbHBIE HepaBeHCTBA. CHCTEMBI UM COBOKYMHOCTH
. HEPaBEHCTB

33 Pelienue TekCcTOBBIX 3a1a4

4 UucnoBsle Mocae10BaTeIbHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS TIOCIEIOBATEIbHOCTEN

4.2 Apudpmerndeckass u reomerpuueckas mporpeccuu. Dopmyna  CIOXKHBIX




IIPOICHTOB

5 DOyHKIMHT
Oynkius, crnocodbl 3amanus  QyHkuumu. ['padpuk  Qynkuum.  OOmacth
OTIpeIeNIeHUs] 1 MHOXKeCTBO 3HaueHuil (yHkimu. Hymn @ynkiun. [IpomexyTku
5.1. 3HAKOTIOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKIHUHA. MaKCUMyMBbl H
MUHMMYMbI (yHKIMH. HaumOosblliee M HauMeHbIee 3HAaYeHHE (YHKIMM Ha
IIPOMEKYTKE
6 KoopauHatel Ha npsAMOii U TNIOCKOCTH
6.1 Koopaunathas npsimast
6.2 JlexapTOBBI KOOPAMHATBI HA TUNIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GuUrypsl 1 UX CBOMCTBa
7.2 TpeyronbHUK
7.3 MHOroyrojbHUKH
7.4 OKpY>KHOCTh U KpyT
7.5 N3mepenue reoMeTpudecKux BEJIMYUH
7.6 BekTopsbl Ha II0CKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BeposarHocTtb
8.3 KomOunaroprka
8.4 MHoxecTBa
8.5 ['padmsr




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Marematuka. Anredpa: 7-i kiacc: 6a30BbIi ypOBEHb: YUEOHUK; 15-¢ uznanue,
nepepadboranHoe Maxkaperues F0.H., Munmtok H.I'., Hemkos K.W. u ap.; nox
penakuueit TemsikoBckoro C.A. AkimonepHoe o0iectBo «M3aaTenbeTBo
«IIpocsemienne»

* Marematuka. Anrebpa: 8-it kiiacc: 6a30BbIN ypOBEHb: yUeOHUK; 16-¢ u3nanue,
nepepadboranHoe MaxkaperueB FO.H., Munaiok H.I'., Hemxos K.W. u nip.; ox
penaxuueit TemsikoBckoro C.A. AxkimoHnepHoe o0iectBo «M3aaTenbeTBo
«IIpocBemenney

» Maremaruka. Anredpa: 9-it kjacc: 6a30BbIi ypOBEeHB: yueOHUK; 15-¢ n3nanue,
nepepadboranHoe Maxkaporues F0.H., Munatok H.I'., Hemikos K.W. u ap.; nox
penakmueit TensikoBckoro C.A. AkimonepHoe o0miectBo «M3aaTenbcTBO

«IIpocBemenne

METOIUYECKHUE MATEPHUAJIbI J1JIS1 YUUTEJISA
https://prosv.ru/catalog/metodicheskie-posobiya/?class=5-k1%2C6-k1%2C7- ki
%2C8-kl1%2C9-k1%2C10-k1%2C11-kl subject=algebra85%?2Cveroyatnost-i-

statistika%2Cgeometriya56%2Cmatematika39

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET



https://uchitel.club/events/cifrovye-pomoshhniki-pedagogov-dlia-raboty-v-klasse-
i-vne-ego?utm_source=uchitel.club utm_campaign=cifra-investitions7

utm medium=timetable



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukart 149573922187837288311503629658482451098261 240696
Bnagenel XadaTpad CBeTnaHa AnexkcaHgpoBHa

OedcTevTened C16.10.2025 no 16.10.2026
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