Myunuuunajisnoe aBToHOMHOE 061e00pa30BaTe/bHOE YIpeKIeHHe
cpeansis o0meodpasoBaTe/ibHast IKoJa Ne 2

PACCMOTPEHO YTBEPXJIEHO
N PEKOMEH/IOBAHO
K YVTBEPX/IEHUIO

Iletarormueckum coBeTom
MAOY «lllxoia Ne 2y
porokos Ne 192 or 28.08.2026

PABOYAS ITPOIT'PAMMA
y4eOHoro kypcea «Aareopa»

Jutst oOy4Jaromuxcst 7 — 9 kiaccos

r. bepe3nukn, 2026



MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIETo
oOpa3oBaHus: OHA 00ECIeYMBAET U3YyUCHHUE JIPYTUX JUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTApHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
IPOAOHKEHUS 00pa30BaHUs U B MOBCEAHEBHOM XU3HU. Pa3BuTHe y 00yuaronmxcs
HAy4YHBIX TMPEJCTABICHUN O TMPOUCXOKIACHUM M CYUIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIIECCOB
B NIPUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAYyUYHOM
MO3HAHUH U B MPAKTHUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUYHOTO MUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX IS aJanTalliid B COBPEMEHHOM ITU(PPOBOM
obmectBe. M3ydyeHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMs HaOII0/aTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTH, TpPEeOyeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI M BBIBOJBI,
dbopmynupoBath yTBepxkacHUsA. OCBOeHUE Kypca aliredpbl 00ecreunBaeT pa3BUTHE
JOTUYECKOTO MBIIUICHUSI OOYYaroOIIMXCsA: OHM HWCIHOJB3YIOT JACIyKTUBHBIE U
WHYKTUBHBIE PacCyXXJeHusi, 0000IIeHe U KOHKPETU3aIuio, adCTparupoBaHue u
aHanoruto. OOyyeHue  anreOpe  mpeanoyiaraeT  3HAYMTENbHBIH  00BEM
CaMOCTOSITENIFHOM  JICATEIBHOCTH  OOYYarOMIMXCs, TOTOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA 00yUeHUSI.

B crpykType mporpammbl y4eOHOTO Kypca «Anredpa» s OCHOBHOTO
o0miero o0pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE
JuHuM: «Yucnaa ¥ BBIUKCICHUSN», K ANTeOpandecKue BhIPAKEHUSY, «YpaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxmas w3 3THX CoOAep)KaTeIbHO-METOIUIECKUX
JVHUHA pa3BUBACTCS HAa MPOTSKEHUH TPEX JIET U3YUCHUS Kypca, B3aUMOACHCTBYS C
JPYrUMU ero JuHusMd. B xome wu3ydeHus y4eOHOro Kypca o0Oydaromumcs
MPUXOIAUTCS JIOTUYECKU PACCYXKJaTh, MCIOJIH30BATh TEOPETHUKO-MHOKECTBECHHBIN
s3bIK. B CBSI3M ¢ 9TUM B TMporpaMMy y4eOHOTO Kypca «Ajredpa» BKIIOUYEHBI
HEKOTOpBbIE OCHOBBI JIOTMKH, TPEJCTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIUE OBJIAJECHUIO 00YyYarOIIMMUCS
OCHOB  yHUBEPCAJIBHOTO  MareMaTtudeckoro si3bika. ComepkaTenbHONH |
CTPYKTYpHOM OCOOEHHOCTBIO Yy4eOHOTro Kypca «AunreOpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapakTep.

Conmepxanne mnuHMA «YHWcna ¥ BBIYHCICHUS» CIYXKXUT OCHOBOW ISt
JTATbHEHIIET0 M3yYeHUs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyUYarOIIUXCS
JIOTUYECKOTO MBINIIECHUS, (JOPMUPOBAHUIO YMEHHS MOJIH30BATHCS aIrOPUTMaMHU, a
TaK)Ke MPUOOPETCHHIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX JIJISl IOBCETHEBHON
KW3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
CBSA3aHO C pAlMOHAIBHBIMM M UPPALUOHAIBHBIMH YHCIaMHU, (HOPMUPOBAHUEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCIE. 3aBEpPLIEHUE OCBOEHUS YHCIOBOMN
JUHUHA OTHECEHO K CpeHeEMY 001eMy 00pa30BaHUIo.

Conepkanue JByX anreOpanyeckux JUHUN — « AJIreOpanvyecKue BhIPaKCHUS
U «YpaBHEHUS] U HEPABEHCTBa» CHOCOOCTBYET (POPMUPOBAHUIO Yy OOYyYaIOIIUXCS
MaTEeMaTUYEeCKOro armapara, HeoOXOAMMOTro MJii pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHus y4eOHBIH MaTepuai TPYIIUPYETCS BOKPYT
palMOHANBHBIX BRIpAXKEHUN. AJredpa JEMOHCTPUPYET 3HAUCHHUE MAaTEMAaTUKH Kak
A3bIKa JJI1 TOCTPOEHUS MATEMATHYECKUX MOJEIEH, ONMUCAaHHUS IPOLIECCOB U
SBJICHMM peanpHOTO Mupa. B 3agaunm oOydeHust anreOpe BXOISIT TaKKe
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHHUS Kypca HWH(DOPMATUKH, U OBJIAJIEHUE HaBbIKaMU
NEeAyKTUBHBIX paccyxaeHuil. [IpeoGpa3oBanne cUMBOJIBHBIX (JOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUsI, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUYECTBY.

Copeprxanre pyHKIMOHAIBHO-TPAPUYECKON JTMHUHM HALEIEHO Ha MOJIyYeHHUE
oOy4JaronMMHCs 3HaHUM O (PYHKUMSIX KaK BaKHEHIIEH MaTeMaTUYECKON MOJIENH
JUTSL OIMCAHUS M UCCIEA0BAaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUM B MPUPOJIE
u odmectBe. M3ydyeHue marepuana crocoOCTBYET PAa3BUTHIO Yy OOyYaroIIMXCs
YMEHUS UCIIOIb30BaTh PA3JIMYHbIE BBIPA3UTEIIBHBIC CPEACTBA A3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEAICTABICHUN O POJIM MaTEMATUKU B PA3BUTUH LIMBUIIN3ALMU U KYJIbTYPHI.

CornacHo yueOHOMy miiaHy B 7-9 kjaccax u3ydaercs YydeOHBIH Kypc
«AnreOpa», KOTOPbIA BKIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COICpXaHUS:
«Yucna ¥ BBIYUCIEHUSA», «AJreOpandeckue BBIPAKEHUSD), «YpaBHEHUS W
HEPABEHCTBA», «DYyHKIUN.

Ha usyuenne yueOHOTO Kypca «Anredpa» orBoautcs 306 yacos: B 7 Kiacce
— 102 ygaca (3 yaca B Heneno), B 8 kimacce — 102 gaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 gyaca B Hezelo).



COJAEPKAHUE OBYUYEHUA
7 KIIACC

Yucia ¥ BIYMCICHUS

JpoOu OOBIKHOBEHHBIE U JECATUYHBIC, IEPEXO] OT OJHOU (OpMBI 3alUCH
npobeit k apyroil. IloHsATue panMOHAIBHOIO 4MCIA, 3allUCh, CpPaBHEHUE,
yHOPSAOYMBAHUE  PALlMOHAIBHBIX uucen. Apudmerndyeckue JeHCTBUS €
palMOHAJIBHBIMA YMCIIaMH. Pemenne 3axad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM IIOKa3aTejeM: OIpeIeIeHue, MpeoOpa3oBaHUe
BBIPQXEHHUI HA OCHOBE OIpEIEIeHUs], 3aIUCh 00X yucen. [IpouenTsl, 3anuce
IIPOLIEHTOB B BUJE JIpoOU U ApoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33Jlayd Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHNE TPU3HAKOB  ACIMMOCTH, PA3JIO)KEHHUE HA  MHOXKHUTEIU
HaTypaJbHbIX YUCEIL.

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

AuredpanvyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAKECHUSA C IIEPEMEHHOU. JlommyCcTUMBIE
3Ha4YeHUsA NepeMeHHbIX. [Ipencrasienne 3aBUCUMOCTH MEK/ly BEJIMYMHAMU B BUJIE
dbopmynbl. Beraucienus mo ¢popmyrnam. [IpeodpazoBanue OYKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIP@KEHMS, MpaBWIa MpPeoOpa3oBaHUsl CyMM U
MPOU3BECHUH, IPAaBUIIa PACKPBITHS CKOOOK U MPUBEIAEHUS OJOOHBIX ClIaraeMbIX.

CBoONiCTBa CTENEHH C HATYPAJIBHBIM IIOKA3aATEIIEM.

OpHounensl 1 MHOrouneHsl. Ctenenp MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMynbl COKpPAIEHHOIO YMHOXKEHHS: KBaapar
CyMMBl M KBaApar pa3sHocTH. PopMmyna pa3HOCTH KBajaparToB. PaznoxkeHue
MHOT'OYJIEHOB HA MHOKHUTEIH.

YpaBHeHHs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, MpaBuja MpeoOpa3oBaHUsl YpaBHEHHUS,
PaBHOCUJIBHOCTb YPAaBHEHUM.

JluHeniHOe ypaBHEHHE C OIHOW MEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
YPAaBHEHUS, pELIEHUE JIMHEWHBIX ypaBHEHUH. COCTaBIEHHE YpaBHEHUH 110
YCJIOBHIO 3a71a4u. PeneHne TeKCTOBBIX 3a/1a4 C IOMOILBIO YPaBHEHUM.

JIuneiiHoe ypaBHEHHE C JIBYMs NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JVHEMHBIX YpPaBHEHUW C JBYMs IIepeMEHHbIMHU. PerieHune cucrem ypaBHEHUU
Croco0OM MOACTaHOBKHU. IIpumepbl pelnieHusi TEKCTOBBIX 3aJad C MOMOILBIO
CUCTEM YPaBHEHUM.

DOyHKIUU



Koopaunara Touku Ha npssmMou. UncinoBsle TpoMexXyTKu. PaccTrosinue mexny
JBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpssimoyroisibHast cucteMa koopauHat, ocu Ox u Oy. AlGcuucca U opauHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [Ipumepsl rpadukoB, 3aJaHHBIX (GOPMYJIaMHU.
Urenune rpadukoB peanbHbIX 3aBucumocTed. Ilonstue Qynkuun. I['paduk
¢bynxun. CpoiictBa Qynkimii. Jluneitnas Gynkuus, e€ rpaduk. ['padux dyHximm
y = [x|. T'paduueckoe pelneHne TUHEHHBIX YpPAaBHEHHH MW CHCTEM JHHEWHBIX
YPaBHCHUU.

8 KVIACC

Yucsia ¥ BbIYMCICHUS

KBanpatuslii kopeHp u3 uuncia. [loHstue 00 UpPpaUMOHATIBLHOM YUCIIE.
JlecsiTuuHble TPUOIMKEHUST UPPALMOHANIBHBIX unced. CBOMCTBA apupMETHIECKUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K IPE0OPa30BaHUIO YHUCIOBBIX BBIPAXKEHUN
Y BBIYHCIICHUAM. [[eiCTBUTEIBHBIE YHCIA.

CreneHb C UeNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3alUCh YUCIIA.

AuredpanvyecKue BbIPpaKEHUA

KBagpaTHbpiii  TpEXwieH, pas3loKEHHWE KBAJPAaTHOIO TpPEXWIEHA HA
MHOKUTEJIN.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.
CrnoxxeHue, BbIUMTAHUE, YMHOXKEHHE, JIeJICHHE anreOpandeckux JapoOei.
PanmonanbeHble BEIpaKEHUS U UX peoOpa3zoBaHUeE.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmysia KOpHEH KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemenne ypaBHeHHM, CBOASIIUXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreiinme qpoOHO-paMOHAIBHBIE YPABHEHHUS.

['padmueckas uHTEpIpeTalvs YpaBHEHUN C JBYMSI IEPEMEHHBIMH U CHUCTEM
JVMHEUHBIX YpaBHEHUW C JABYMsl NE€pEeMEHHbIMH. lIpuMepsl peuieHuss cucreMm
HEJIMHENHBIX YPABHEHUI C IBYMs [IEPEMEHHBIMU.

Pelienrie TEKCTOBBIX 3aJ1a4 anredpandeckuM CrocoooM.

YuciioBble HEPABEHCTBA M MX CBOMCTBA. HepaBEeHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCWJIBHOCTh HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DyHKIUU

[Tonsitue ¢ynkuuu. OOIacTb oONpefeNeHruss U MHOXKECTBO 3HAYCHHMH
dbynkmun. CriocoOb! 3a1anust PyHKITUH.



I'paduk ¢ynkuuu. Utenue cBorcTB GyHKIUU 10 €€ rpaduxy. IIpumeps
rpadukoB QyHKININA, OTPaKAIOIINX PEaTbHBIE MPOIIECCHI.

OyHKIMK, OMUCHIBAIOIIKME TMPSAMYI0 M OOpaTHYIO MPOMOPIIMOHATHHBIE
3aBuCcHMOCTH, UX rpadukn. OyHkuun y = x2, y = x3, y = \x, y=|x|. Ipaduueckoe
pelIeHre ypaBHEHUH B CUCTEM YpaBHEHU.

9 KJIACC

Yucsia ¥ BIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIE
JecsATUUHbIe ApoOu. MHOXKECTBO JEHCTBUTENBHBIX YUCEN, AEUCTBUTEIbHBIC YHCIIA
KaKk OECKOHEUHbIE JAecATUYHbIe JpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
MEKTy MHOKECTBOM JEUCTBUTEIBHBIX YACEN U KOOPAUHATHOM IIPSMOM.

CpaBHEHHME JIEWCTBUTENIbHBIX YHCEN, AapU(PMETUYECKUe JEHUCTBUS C
JNEWCTBUTEIBLHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKPY’KAIOLIEr0 MHUpA, AJIUTEIBHOCTh IPOIECCOB B
OKpPY’KaroIIEeM MHUpE.

[TpubnnKEHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpyTrJIeHHe
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYUCICHUM.

YpaBHeHMs U HEPABEHCTBA

JIunenHoe ypaBHeHue. PelieHne ypaBHEHUN, CBOASIMXCS K TUHEUHBIM.

KBanparnoe ypaBHeHue. PenieHue ypaBHEHHUH, CBOASIIMXCA K KBaJIpPaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTETICHEN Pa3JI0KEHNEM HA MHOKUTEIH.

Pemenue npoOHO-palMoOHAIBHBIX YpaBHEHUW. PelieHne TeKCTOBBIX 3ajiady
aredpandyecKuM METOJIOM.

VYpaBHeHue ¢ AByMsl IEpEeMEHHBIMU M ero rpaduk. Pemienue cucrem IByx
JIMHEWHBIX YPABHEHUM C IBYyMS IIEPEMEHHBIMU. PellieHne CUCTEM JBYX YpaBHEHUN,
OJIHO W3 KOTOpPbIX JHUHEHHOEe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
MHTEPIIPETalNs CUCTEMBI YPABHEHUHN C IBYMs IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3aj1a4u alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JMHENHBIX HEPABEHCTB C OJHOM mnepeMeHHou. PemieHue cucrem
JVMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['padmyeckas uHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JIByMs
IIEPEMEHHBIMH.

DyHKUUU

KBanpatnunas ¢yskius, e€ rpaguk u cpoiictBa. [lapaGona, koopauHaThl
BEpPILMHBI 1apadoIibl, OCb CAMMETPUH NapadOJIbl.



I'paduxu dyskmmit: y =kx, y =kx + b, y =k/x, y =x3, y =Vx, y = [x| , u ux
CBONCTBA.

YucsioBbIe MOCIEI0BATEILHOCTH U MIPOrPecCum

[IoHsiTHE YMCITIOBOM MOCIENOBATEIBLHOCTH. 3aJaHHE IOCIEI0BATEIbHOCTH
peKyppeHTHO (popMyIoit u hopMyJIoH n-ro YieHa.

Apudmernueckass U reoMerpuyeckas mnporpeccur. PopMyibl n-TO YiIEHA
apu(PpMETUIECKON U TeOMETPUUECKON MPOTrpecCuii, CyMMbI IEPBBIX 71 YJICHOB.

N3o0paxkeHne ujiaeHOB aprU(METHUYECKOH M TeOMETPHUUYECKOM IPOTpecCHid
TOYKaMHM Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIMAIBHBIM POCT.
CnosxHbIE IPOLIEHTHI.



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

JIMYHOCTHBIE PE3YJBbTATDBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMMmbl y4yeOHOro Kypca
«Anredpa» XapaKTEepU3YyIOTCS:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM HMHTEpeca K TMPONUIOMY M HACTOSALIEMY POCCHUHCKOU
MaTe€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IMIKOJbI, K MCIOJb30BAaHUIO 3THX
JOCTHXKEHHI B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN TpaXKIaHUHA U PeaIu3aldu €ro
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PyHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHUEM JIOCTH)KEHUI HAyKHW, OCO3HAHUEM BaKHOCTH
MOPAJIBHO-3THYECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyaoBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B pEIIEHUM MPAKTUYECKUX 3a1ad
MaTEMaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XKHOCTH MaTEeMaTHYECKOTO
oOpa30oBaHUsl Ha MPOTSHKEHUHM BCEH JKU3HU I YCHEIIHOW MpodeccHoHanbHON
JESTEIbBHOCTH M Pa3BUTHUEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4ecKOe BOCIUTAHME:

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

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalUuel B JEATEITbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4HBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS Y€JIOBEKa, MPUPOIBI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UeI0BEUYECKOM
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA M 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTUKH U MAaTeMaTUYECKOW KYJIbTYpOWl Kak CPEJCTBOM
NMO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIE0BATEIBCKON
NEeSATEIbHOCTH;



6) ¢usuueckoe BocnuTanue, (GOpMHpPOBAHHE KYJIbTYPblI 310POBbSl H
IMOIMOHAJILHOTO 0JIAarONOJIyYns:

TOTOBHOCTBIO MPUMEHSITh MaTeMaTH4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKU3HHM  (3I0POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA pedIIeKCUU, TMPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ MpaBa IPyroro 4eIoBeKa;

7) 3Kk0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTHYeCKUX 3HAHUMU IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXKaIOIICH Ccpenapl, IIaHUPOBAHUS IOCTYIIKOB U
OIICHKM HMX BO3MOXHBIX TOCIEACTBUN MJII OKpPY>XKaloIIeH cpeabl, OCO3HAHUEM
100aIbHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U yTel UX PELICHHUS;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJOBHUSAM COLUMAJBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPaAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHHE YUYUTHCS Yy JPYyTUX JIOJIeH, MpuoOpeTarb B COBMECTHOW JEATEIIBHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIUMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIIE
dbopMyIMpOBaTh WEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(MUIIMTHI COOCTBEHHBIX 3HAHUU W
KOMITETEHTHOCTEH, TUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYalldil0, BOCIPUHHMATH
CTPECCOBYIO CHTYAallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (HOPMYJIHUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE 1eiiCTBUS

ba3zoBble 1ornueckue aAefcTBUA:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
O0OBEKTOB, TOHSATHN, OTHOIICHWH MEXIY TOHATHIMH, (DOPMYIHPOBATH
OTpEJICNICHUs]  TMOHSATUW, YCTAHABIMBATH CYIIECTBCHHBIA  MPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOBaTL W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CIUHUYHBIC, YaCTHBIC M OOIIHeE,
YCIIOBHBIE;



BBISIBIISAITH ~ MAaTEMAaTHYE€CKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBopeursi B (akTax, AAaHHBIX, HAONIONCHUAX W YTBEPKICHUSIX,
npemjiaraTb  KpUTEPUM Ui BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
MIPOTUBOPECUNH;

JienaTh BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
pa3dupath 10Ka3aTeIhCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
IPOTUBHOI'0), MPOBOJUTH CAMOCTOSITEJIBHO HECJIOXKHBIE JOKa3aTeJIbCTBA
MaTeMaTUYECKUX (PaKTOB, BBICTpaMBaTh AapryMEHTALMI0, IPUBOAUTH
IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOco0 pemeHus ydyeOHOW 3agauyd (CpaBHUBATH HECKOJIBKO
BApUAHTOB peELIEHUs, BBHIOMpaATh Hauboiee MNOAXOAAIMI ¢ Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

UCIIONIb30BaTh BOMPOCH! KaK MCCIIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHMUSA,
(bopMynupoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTUBOpEUYUE, MpoOiIemMy,
CaMOCTOATENIbHO YCTaHaBIMBATh HCKOMOE U JaHHOE, (OPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHUE;

IPOBOAUTH IO CaMOCTOSITENIBHO COCTABJIEHHOMY IIJIaHY HECJIOKHBIN
OKCIIEPUMEHT,  HEOOJIBILIOE  HMCCIEAOBAHME 1O  YCTAHOBJICHUIO
OCOOCHHOCTEH MAaTEMaTUUYECKOTO OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXTy cOOOi;

CaMOCTOATENEHO (POPMYIUPOBATH 00OOIIEHNS U BBIBOJIBI 110 pe3yJbTaTaM
IPOBEAEHHOIO HAOMIOIEHUS, UCCIEOBAHMS, OLCHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

POTHO3MPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTAThH
IPEIOJIOKEHNS O €T0 PA3BUTUU B HOBBIX YCIIOBUSIX.

Pabora c nunpopmanmueii:

BBISIBJISITH HEJOCTATOYHOCTh W HW30BITOYHOCTh WH(OpPMAIMH, JTAHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3MPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BBIOMpATh (opMy TMpeACTaBiICHUS WHDOpPMAIMM U WILTIOCTPUPOBATH
peliaemMple 3aJadyd CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WH(OOpPMAIMU TIO0 KPUTEPHUSM, TPEITIOKECHHBIM
YUHUTENIEM U CHOPMYITUPOBAHHBIM CAMOCTOSTEIIBHO.



KoMMyHMKaTHBHBIE YHMBEPCAJIbHbIE Y4eOHbIe N1eliCTBHA:

BOCIpUHUMATh H  (OPMYIHUPOBATh CYXJICHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LEJIAIMH OOIIEHHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOUYKY 3pEHMsI B YCTHBIX M NHUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO
XOJy pelleHus 3a7aui, KOMMEHTHUPOBATh ITOyYEHHbIN pe3ysbTar;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIPOCHI MO CYHIECTBY 00CYK/1a€MOM TEMBI,
po0JieMbl, perraeMoi 3a/1a4uu, BICKa3bIBaTh UI€U, HAIICJICHHbBIC HAa TIOUCK
pELICHUs, COIOCTABIATh CBOM CYXKIEHUS C CYXKICHUSMHU JIpyTuX
YYaCTHUKOB JHayiora, oOHapy»UBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM popme popMyIUpOBaTh pa3HOIJIACUs, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pPE3yJbTaTbl  PEIICHHUs  3aJayd,  DKCIIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHUS C YU4ETOM 3a/1a4 MPE3eHTAMN U OCOOEHHOCTEN ay JUTOPHH;
NOHMMAaTh W HWCIOJb30BaTh  IPEUMYyIIECTBA  KOMaHJHOM  H
WHIUBUIYAIBHOM pabOThl TpPH PEIIEHUH YYEOHBIX MaTEeMaTHYECKUX
3ajady;

NPUHUMATh LEIb COBMECTHOM JEATEIbHOCTH, IJIAHUPOBATh OPraHU3aLMIO
COBMECTHON paboThl, pacupelensTb BHABI pPadOT, JOroBapUBaTHCA,
00Cy’KIaTh IPOLECC U pe3ysbTaT padoThl, 0000IIaTh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TpyHmoBbIX (opmax pabotsl (0OcyxkneHus, oOMeH
MHEHUSMHM, MO3TOBBIE LITYPMbl M JPYTHE), BBIIOJHATH CBOK 4YacTh
paboThl U KOOPAUHUPOBATH CBOU JEHCTBUS C IPYTUMH YJI€HAMH KOMAaH/IbI,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOIYKT MO KPUTEPHUSAM,
c(hOpMyYITUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBHSI.

PeryasitTuBHbIC YHUBEPCAJbHbIC YUeOHBIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOATEJIBHO COCTAaBJATH IUIAH, AJITOPUTM PELICHUs 3aJa4yd (MU €ro
4acTh), BBIOUpATh CIOCOO pelIeHUs: ¢ YYETOM UMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTHUPOBATH
BAapUAHTHI pEUIEHUN C Y4ETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BIIQJICTh CIIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTPOJISI IIporecca u
pe3yibTara pelieHuss MaTeMaTHYeCKON 3a1a4H;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEUICHUU
3aJlaud, BHOCUTH KOPPEKTHUBBI B JICSATECIIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYAHOCTEH;



e OILICHMBATh COOTBETCTBHUE PE3YyJIbTaTa AEATEIBHOCTH IOCTABICHHOMN LIENIH
U YCJIOBHSIM, OOBSICHATh NPUYUHBI JOCTHKEHUS WM HEJOCTHKEHHUS LENH,
HAXOAHUTh OIMUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 Kjacce OOyYarOUIMICS TOJNYYHUT CIETYIOIINE
MPEIMETHBIC PE3YJIbTATHI:

Yucjia ¥ BLIYMCTIEHUS

BrITIONTHST, cOYeTas YCTHBIE M MHChbMEHHBIC MPUEMBI, apu()METHUCCKHEC
JIEUCTBUS C PAIlMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUS YHUCIOBBIX BBIPAKEHHM, MPUMEHITh pazHOOOpa3HbIe
CIIOCOOBI M MPUEMBI BBIYUCIICHUS 3HAYCHHUH TPOOHBIX BBIPAKEHUMN, COICPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH.

[lepexoguTh OT 0fHOM (OPMBI 3aMHCH YUCEN K JPYyroil (mpeoOpa3oBbIBATH
JECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JECATUYHYIO IPOOb).

CpaBHHBATH M YIIOPSIOYMBATH PAIIMOHATILHBIC YHCTIA.

OKpyIJISITh YnCHa.

BBITIONHATS TPUKUIKY U OLEHKY pe3yjIbTaTa BBIYMCICHUN, OIEHKY 3HAYCHUI
YHUCJIOBBIX BBIpAKCHUI. BBIMOTHATH JAEHCTBUS CO CTENEHAMH C HATypaJlbHBIMU
MOKa3aTeJISIMH.

[IpumMeHATh  TPU3HAKK  JCIUMOCTH, Ppa3IOXKEHUE Ha  MHOKUTEIH
HATypaJTbHBIX YUCEIL.

PemaTe mpakTUKO-OpUEHTUPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIUYMH, MPOTOPIMOHAIBHOCTHIO BEJIMYWH, NPOIEHTAMU, WHTEPIPETUPOBATH
pe3ynbTaThl peleHUs 3aa4 ¢ YYETOM OTPaHUYEHHH, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaEeMbIX OOBEKTOB.

AuredpanvyecKue BhIPAKEHUA

Hcnonp3oBaTh anreOpandecKylo TEPMUHOJIOTHIO U CHMBOJIUKY, TPUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

HaxonuTh 3HaueHUS OYKBEHHBIX BBIPAKCHHA TPH 3aJaHHBIX 3HAYCHUIX
MIEPEMEHHBIX.

BeimonHsATh TpeoOpa3oBaHUS  IE€JIOTO  BBIPAXKEHUS B MHOTOYJICH
MIPUBEJCHUEM TTOJIOOHBIX CJIATa€MbIX, PACKPBITUEM CKOOOK.

BhITIONHATS yMHOXKEHHE OJTHOWICHA HA MHOTOWICH M MHOTOWICHAa Ha
MHOTOWICH, MPUMEHATH (DOPMYJIBI KBaJipaTa CYMMBI U KBaJipaTa pa3HOCTH.

OcCyllecTBIIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C MOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIEro MHOMXWTENS, TPYNIHPOBKH  CIIAraeMbIX,
npuMeHeHus: (OPMYJIT COKPAIIEHHOTO YMHOKCHHSI.



[TpumensTh mpeoOpa3zoBaHUsi MHOTOUYICHOB ISl PELICHUS PAa3IMYHBIX 3aa4
U3 MAaTEMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypPaJdbHBIMU IOKa3aTEISIMH IS
peoOpa30BaHuUs BbIPAKECHUII.

YpaBHeHUs U HEPABEHCTBA

Pemlats yMHEMHBIE YypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA IIPaBHIIA
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCHIBHOMY eMy. [IpoBepsaTs, sBisieTCs
JIM YHUCIIO KOPHEM YPABHEHUS.

[TpumeHsTh rpaduuecKkre METObI IPU PELLIEHUH JIMHEWHBIX YPABHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepbl Map 4YHKCEN, SBIAIONIMXCS PEIICHHEM JMHEHHOTO
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CtpouTh B KOOPIMHATHOW IJIOCKOCTU TpaduK JIMHEHHOTO YpaBHEHHS C
JIBYMsI TEPEMEHHBIMH, IMOJIb3YACh TIpauKOM, MPUBOAUTH IMPUMEPHI PEIICHUS
YPaBHEHUS.

Pemate cucTeMbl 1ByX JIMHEHMHBIX YPABHEHUH C IBYMs MEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBisATh M pelIaTh JIMHEWHOE YpaBHEHUWE WM CHCTEMY JIMHEWHBIX
YPAaBHEHUN 1O YCJIOBHUIO 3a/Jaud, HWHTEPHPETUPOBAaTH B COOTBETCTBHHU C
KOHTEKCTOM 3a/1a4y IOJyYEHHBIN pe3yJIbTar.

DOyHKIUU

N3o0pakaTh Ha KOOPJIUMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHUE 33/ IaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KH, NHTEPBAJIbl, 3aAlMCHIBATh YHCIOBbIE IIPOMEKYTKH Ha
aNre0panuecKoM SI3bIKe.

OTMeuaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAWHATAM,
CTpOUTh rpaduiky TMHENHBIX GyHKUMNA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnucelBaTh C TMOMOUIbIO (PYHKIMM HW3BECTHbIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTb, BPEMs, PACCTOSAHHE, LIEHA, KOJIMYECTBO, CTOMMOCTb,
MPOU3BOAUTENILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonute 3HaueHne pyHKIMU MO 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil crocod MpeACTaBICHHUS W aHalW3a MHMOpManuwy,
U3BJIEKATh U MHTEPIPETUPOBATH UH(POPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOydenus B 8 kJjacce oOydYarolmMiCs TOJIYYUT CIICIYIOIINAE
MIPEAMETHBIE PE3YIIbTATHI:

Yucaa v BBIYMCICHUSA

Hcrnonb30BaTh HadaJlbHbIE NPEACTABICHHUS O MHOXKECTBE JIEHCTBUTEIBHBIX
YHCell JJIsl CPaBHEHUs, OKPYTJICHUS U BbIUMCICHUM, N300pakaTh AEMCTBUTEIbHBIC
YKCJIa TOYKAaMU Ha KOOPAUHATHOU MPSMOM.



[IpumensaTy moHATHE apu(METHYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJ[paTHbIE KOPHHU, UCIOJIb3Ysl MPU HEOOXOJUMOCTH KaJbKYJSTOP, BBITOIHSITH
npeoOpa3oBaHus BHIPAKCHUM, COJEPKAIIUX KBAJApPATHBIE KOPHHU, HWCIIOIB3YS
CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJBIIMX M MaJIbIX YUCET C MOMOIIbIO JAECATUYHBIX
npoOeit u creneneit yucna 10.

AsredpanyecKue BbIPpaKeHUs

[IpyMEHATh TOHATHE CTENEHW C LENbIM IOKa3aTEJIEM, BBINOJIHATD
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBITIONHATE TOXIECTBEHHBIE MPE0oOpa30BaHUs PAIMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBWJI ICUCTBUI HAJl MHOTOWICHAMH U alre0panyecKuMu JpoOsIMHu.

PacknanpiBaTh KBapaTHBIN TPEXUJIECH HA MHOKUTEIH.

[IpumensTh Mpeodpa3oBaHus BRIPAKEHUM JIs pEIICHUST PA3IMYHBIX 3a/1a4 U3
MaTEeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHNS 1 HEPABEHCTBA

Pemiath nMHEWHBIC, KBaJlpaTHbIE YpaBHEHUS U pallMOHAJbHBIC ypaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUM C IByMs IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHIINE UCCIIEIOBAHNS YPABHEHU U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpaduuecKuX Mpe/ICTaBleHni (yCTaHABIMBATh, UMEET
JU ypaBHEHUE WIM CHUCTEMa YPAaBHEHUMN PEIICHHS, €CJId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT crmoBecHOW (OPMYIMPOBKH 3amadul K €€ anredpandeckoit
MOJEIN C TIOMONIBIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBIN PE3YIIbTAaT.

[IpuMeHsAT, CBOWCTBA YMCIIOBBIX HEPABEHCTB [JII CpPAaBHEHUS, OIICHKH,
pellaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM W HMX CHUCTEMBbI, /1aBaTh
rpauyuecKyr0 WUTIOCTPAIIUI0 MHOXKECTBA PEIIEHWH HEpPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DyHKIMHA

[loHruMaTh W KUCMOJB30BaTh (PYHKIIMOHAIBHBIC MOHSATUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAUEHMsI), ONPEAENITh 3HaUYeHHE (YHKUUU O 3HAYEHUIO
apryMeHTa, ONpPeAeNIATh CBOWCTBA (PYHKITNU 10 €€ rpaduKy.

Crpoutsb rpaduku d7eMeHTapHBIX QYHKIUNA BUJIA:

y=k/x,y = x2, y = x3,y = [x|, y = VX, onuceIBaTh CBONCTBA YHCIOBOI
byHkIuu 110 €€ rpaduky.

K xoHmy oOydenuss B 9 kJjacce oOydYaromuiicss TMOJYYUT CIICIYIOIIHNE
MpPEAMETHBIE PE3YIIbTATHI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAAOYMBATH PALIMOHAIIBHBIEC U UPPALMOHAIBHBIE YHCIIA.



BeimonasITh  apudMeTHYECKUe JEeUCTBHS C PAlMOHAIBHBIMU YHCIIAMH,
coyeTas YCTHbIE M NUCbMEHHBIE MNPUEMBI, BBINOJIHITH BBIYHACICHUSA C
MppalHOHAIBHBIMH YHCJIaMH.

HaxoauTe 3Ha4YeHUs1 CTENEHEH C LEJIbIMA [OKa3aTesIMAd U KOPHEW,
BBIYUCIISITh 3HAYEHUS YHCIOBBIX BBIPAKCHUM.

OKpyrJisiTh IEUCTBUTEIBHBIC YHWCIA, BBINOJIHATh MNPUKUAKY pe3yJbTaTa
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

Pewmiate JMHEHBIE W KBaJpAaTHBIC YPaBHEHHMS, YPAaBHEHUs, CBOJISIIMECS K
HUM, TIpOCTENIIINE APOOHO-PAIIMOHATIbHBIEC YPABHEHHUS.

Pemate cucrtembl ABYX JIMHEHWHBIX YPAaBHEHHH C JABYMsI NEPEMEHHBIMU U
CHUCTEMBI JBYX YPaBHEHUH, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISICTCS JIMHEUHBIM.

PemaTte TeKCTOBBIE 3a7auyd aiareOpamvyeckuM CIocoOOM C  TMOMOIIBIO
COCTaBJICHUsI YPABHEHMUS UJIA CUCTEMBI JIBYX YPABHEHUM C ABYMsI IEPEMEHHBIMU.

[IpoBOANTE MPOCTENIINE HUCCIECTOBAHNS YPABHEHUM U CUCTEM YpPABHEHUM, B
TOM YHCJI€ C TPUMEHEHUEM T'paPUUECKUX MpeACTaBICHUM (yCTaHABIMBATh, UMEET
JM ypaBHCHUE WJIM CUCTEMA YPABHEHUW PEUICHHUS, €CIU HMEET, TO CKOJbKO, U
npouee).

PemaTe nuHeWHbIE HEpPaBEHCTBA, KBaJIpaTHBIE HEPABEHCTBA, H300paxkaTh
pEILICHUE HEPABECHCTB HA YMCIOBOW NPSIMOM, 3aMMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pematp  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBAJApPAaTHOE HEPABEHCTBO, H300pa)xkaTh pEIICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM NPSMOM, 3alUChIBATH PELIEHHUE C TIOMOLIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELICHUM PA3JIMYHBIX 3a7a4.

DOyHKIUU

Pacno3naBath (PyHKIMM U3yYeHHBIX BHJOB. [loKa3piBaThb CXEMaTHYECKU

pacnoJioKeHNe Ha KOOPJIMHATHOM MIIOCKOCTH TpadUKOB (PYyHKUUN BUOA: y = kx, ¥
—kx+b y=kix, y=ax2 +bx+c¢, y=x3, y=1x, y= |x|, B 3aBUCHMOCTH OT
3HaYE€HUU KOA(DPUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouth U M300paXaTh CXEeMaTHYECKU TpapUKA KBAIPATUUHBIX (DYHKIIHM,
OMKCHIBATH CBOMCTBA KBAJPATUUHBIX PYHKIUHI MO UX Tpadukam.

Pacno3naBaTh KBajgpaTHuHy0 (QYHKIHUIO 10 (HopMyIie, MPUBOIUTE TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPHUH.

Yucii0BbIe MOCTECAOBATEIBLHOCTH H IPOTPEeCCHU

Pacnio3naBaTh apuMeTHUECKYyI0 M TE€OMETPUYECKYI0 MpPOrpeccud MpH
Pa3HbIX CIIOCO0AX 3a7aHMsL.



BbINONMHATE  BBIUMCIACHHS C UCHOJAB30BaHUEM (OpMYNT N-ro 4jieHa
apu(MeTHIeCKo U TEOMETPUUECKOM MPOTrPeCcCrii, CyMMBI IIEPBBIX N YJICHOB.

N300paxaTh YIEHBI MOCJIEIOBATENIbHOCTH TOYKAaMHU Ha KOOPIWHATHOU
IJIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YHUCIOBBIMM IIOCJIEIOBATEIBHOCTSIMHU, B TOM
YHUCJIE 33/1a4M U3 PEATbHOM >KM3HU (C MCIIOJIb30BAHUEM KAJBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHHe pa3ie/ioB H TeM nudpoBbIe
Ne o/ P Konrpoabnbie IIpakTHueckue (mupp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchbl
| Yucia u BeIYUCIICHUS. PalinoHaibHbIS 75 1 bu6mmoreka [IOK
qucia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 1
2 AJIredpantieckue BLIpakeHis 7 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
3 Y PaBHEHNS U HEPABCHCTBA 20 I https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
. D 24 1
4 Koopaunarst u rpagukn. Cyriunn https:/m.eds00.ru/7f415b90
bu6mmoreka [JOK
1
> TosToperne 1 0bobmene 6 https:/m.eds00.ru/7f415b90
OBILIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 5 0




8 KVIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM undposbie
Ne i/m P Konrposbnbie IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcsl
b K
1 Yucna u Beluncienus. KBajaparubie KOpHU 15 nommorexa O
https://m.edsoo.ru/7f417af8
) Uucna u Berunciaenus. CTENeHb ¢ 1eTbIM 7 bu6mmoreka [IOK
IoKa3aTeyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHHUS. 5 | bubnuoreka [IOK
KBagpartsslii TpéxuineH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BhIpaXKeHHUS. 15 | bubnuoreka [IOK
Anrebpanyeckast 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBagpaTHbie 15 | bubnuotexa [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CUCTEMBI 13 bubnnoreka [JOK
YpaBHEHHU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 b .H 12 1
paBHEHUS U HepaBeHCTBA. HepaBeHcTBa hitps:/m.cdsoo.ru/7f417af8
bubmuorexa [JOK
8 o .0 5
YHKIHH. LICHOBHBIC HOMATHA https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
9 o 4 9
yHKI@H. THCIOBRIC QyHKIMA https://m.edsoo.ru/7f417af8
10 [ToBTOpenHue u 06o0IIEeHNEe 6 2 bubmorexa LOK
https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne i/m P Konrpoabnsie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypcnl
| Yucna v BeruuciieHus. JleiicTBUTEIbHBIS 9 bubnuorexa [IOK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHHUs U HEPABEHCTBA. Y PaBHEHUS C 14 | bubnnorexa [JOK
OJHOM NEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 | bubnmorexa [JOK
ypaBHEHUU https://m.edsoo.ru/7f419d08
bu6mmoteka IIOK
. 1 1
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 6 hitps://m.cdsoo.ru/7f419d08
bu6mmoteka IIOK
1 1
. Py 6 hitps://m.edsoo.ru/7£419d08
bu6nunorexa LIOK
1 1
6 YucnoBble OCIEN0BATEIBHOCTH 5 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, o6o0IIeHNE, CUCTEMATH3ALHS 18 | bubnmnoreka HOK
3HAHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Nen/m | Tema ypoka Beero Kontpoabnbsie IlpakTuueckue :)Ig[()l;gzi?fe LHBIE
padoThI padoThI pecype
1 [ToHsiTHE palOHAIBLHOIO YHCIIA 1
) Apudmerndeckue 1eiCTBHS C 1
palOHaIbHBIMU YHACIAMU
3 Apudmerrdeckue I1UCTBUS C 1
palMOHAJILHBIMU YU CIIAMU
4 Apudmerndeckue 1eicTBHS ¢ 1
palMOHAIBHBIMU YHCIAMU
5 Apudmerndeckue 1eHCTBUS € 1
palMOHAIBLHBIMU YHCIIAMU
6 Apudmernueckue IeiHCTBUS C 1
pPalMOHAIBLHBIMU YHCIAMU
7 CpaBHeHue, ynopsijounBaHue 1
palMOHATIBHBIX YUCEI
3 CpaBHeHue, ynopsiiounBaHue 1
palMOHATIbHBIX YHCEI
9 CpaBHeHue, yOpsA0YMBaHNAE 1
palMOHAIbHBIX YUCEI
10 CreneHs ¢ HaTypalIbHBIM [1OKa3aTeIeEM 1 BH6J?HOTeKa HOK
https://m.edsoo.ru/7f4211de
11 CreneHb ¢ HaTypaJbHBIM [10KA3aTEIEM 1 BH6J?HOTeKa HOK
https://m.edsoo.ru/7f421382
12 CreneHb ¢ HATypAJIbHBIM MOKa3aTeIeM 1 BH6J.IHOTeKa HOK
https://m.edsoo.ru/7f42154e
13 CreneHb ¢ HaTypaJbHBIM [10KA3aTEIEM 1 bubmorexa LIOK

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




14

CreneHb ¢ HATYpaJIbHBIM IMOKa3aTeIeM
Pemenne oCHOBHBIX 3a/1a4 Ha ApooOH,

15 MIPOLICHTHI U3 PEATbHOM MPAKTUKHU
16 Pemenne oCHOBHBIX 3a1a1 Ha npoow,
MPOLIEHTHI U3 PeaIbHOM MPaKTUKU
17 Pemenrie 0CHOBHBIX 3ala4 Ha npobu,
MIPOLICHTHI U3 PEATbHOM MPAKTUKHU
13 Pemenne oCHOBHBIX 3a1a1 Ha Ipoow,
MPOLIEHTHI U3 PEAIbHOMN MPaKTUKU
19 [Ipu3Haku nenumocTu, pa3aoKeHUus Ha
MHO>KUTEIH HATypalIbHbBIX YHCEI
20 [Tpu3Haku AETUMOCTH, PA3JI0KEHUS Ha
MHOKHUTEJIM HATYPAJIbHBIX YUCEIT
71 Peanbnbie 3aBucumocti. [Ipsmast u
oOpaTHasi MPOMOPIHMOHATBHOCTH
2 Peanbubie 3aBucumoctu. [Ipsmas u
oOpaTHas MPONOPIMOHATHPHOCTH
73 Peanbnbie 3aBucumocti. [Ipsmast u
oOpaTHasi MPOMOPIHOHATBHOCTH
24 Peanbnbie 3aBucumocti. [Ipsmast u
oOpaTHasi MPONMOPIHOHATBHOCTH
75 'I'<OHTp0J'IBHa$I pabota mo Teme
ParmonanpHble yncna'
26 bykBeHHbIE BBIpAKEHUS bubmorexa HOK
https://m.edsoo.ru/7f41feec
27 DopMmyIsl
28 DopMmyJibl
29 [Tepemennsble. JlonmycTuMble 3HaYEHUS
MEePEMEHHBIX
30 [IpeobpazoBanre OYKBEHHBIX BHIPAKEHUH, bubnmoreka [JOK

PACKpBITHE CKOOOK M IMPUBEJICHHE

https://m.edsoo.ru/7f41fafa




MOJIOOHBIX CIaraeMbIX
[TpeobpazoBanre OYKBEHHBIX BHIPAKEHUH,

31 ACKPBITHE CKOOOK U IMPUBEICHHE Bubmaorexa ITOK
packp PHBE https://m.edsoo.ru/7f41£d70
MOJOOHBIX ClIaraeMBbIX
[IpeoOpa3zoBanne OyKBEHHBIX BHIPAKCHUH,
32 pacKkpbITHE CKOOOK U IPUBEACHUE
MOJOOHBIX CJIaraeMBbIX
[TpeoOpazoBanre OYKBEHHBIX BBIPAKEHUM,
33 PacKpbITHE CKOOOK M MPUBEICHHE
MOJOOHBIX ClIaraeMbIX
34 CBoiicTBa CTENEHU C HATYpPaJIbHBIM bubnnorexa [JOK
MOKAa3aTelieM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C HATYpPaJIbHBIM bubmmoreka [JOK
MOKa3aTeIeM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENEHU C HATYpPaJIbHBIM bubnmnorexa [JOK
OKa3aTelieM https://m.edsoo.ru/7f4218be
bu6nunorexa LIOK
37 Muorosnenbr https://m.edsoo.ru/7f42276e
bu6mmoreka IIOK
38 Muorouierr https://m.edsoo.ru/7£422930
39 CnoxeHue, BBIUNTaHUE, YMHOKEHHE bu6mmoteka IIOK
MHOTOYICHOB https://m.edsoo.ru/7f422af2
40 CrnoxeHue, BEBIYUTAHUE, YMHOKCHHE bubnunorexa LIOK
MHOT'O4JICHOB https://m.edsoo.ru/7f422cc8
41 CnoxeHue, BBIUUTaHUE, YMHOKEHHE but6mmorekxa [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
42 CroxeHue, BRBIUNTAaHUE, YMHOKECHHE bubnunorexa LIOK
MHOT'O4JICHOB https://m.edsoo.ru/7f423182
43 DopMyIIBI COKPAIIEHHOIO YMHOXKEHUS Bubmuorexa [IOK
PMY pail y https://m.edsoo.ru/7f42432a
44 DopMyJIbl COKPALIEHHOTO YMHOKEHUS bubmorexa HOK

https://m.edsoo.ru/7f42464a




bu6nmmoreka [IOK

45 POpMyJIEI COKPAIIEHHOIO YMHOKCHHS https://m.edsoo.ru/7f424c12
N bubnuorexa [JOK
46 DopMyIIbl COKPAIEHHOTO YMHOKEHUS hitps:/m.c dsogru 40450
" bubnuorexa [JOK
47 DopmyJIbl COKPALIEHHOTO YMHOXKEHHUS https:/m.c dsoclfru 176425140
48 PaznoxxeHne MHOTOUJICHOB HA MHOKUTEIU Bubmaorexa ITOK
https://m.edsoo.ru/7f423312
49 Pa3znoxxeHne MHOrO4JI€HOB HA MHOKUTEIHU buGnuorexa [JOK
https://m.edsoo.ru/7f4237fe
bubmuoreka [IOK
50 Pa3znoxxeHne MHOTOUJICHOB HA MHOKUTENU hitps://m.c dsog)_.[ru 7£4239de
51 Pa3znoxeHne MHOrO4JI€HOB HA MHOKUTEIU
59 KonTponbhas pabota no Teme
"Anredpanyeckue BoIpaxeHus"
53 VYpaBHeHwue, mpaBuiia mpeodpazoBaHus }
ypaBHEHUsI, PABHOCWJIBHOCTh YPaBHEHUN
s4 JIuneitHoe YPaBHEHHE C OJHOM vnepeMeHHOﬁ,
peluieHue JIMHENHBIX YpaBHEHUI
55 JIuneinoe YPaBHEHHE ¢ OJIHOU IIGpGMCHHOfI, bubmmnoreka HOK
peIIeHNE JINHENHBIX YPaBHEHUN https://m.edsoo.ru/7f420482
56 JIuneitnoe YPaBHEHHE C OIHOM PepeMeHHOﬁ,
pelieHue JIMHEMHBIX YpaBHEHUI
. bubnmnoreka [JOK
57 Pemienne 3agau ¢ noMoIIbIO YpaBHEHUI hitps://m.c dsogru 7640064e
58 Pemenue 3a1au ¢ momMolbp0 ypaBHEHNN bubmorexa TIOK
https://m.edsoo.ru/7f420806
. bubnmnoreka [JOK
59 Pemenue 3aga4 ¢ moMoIbo ypaBHEHUN hittps-//m.c dso(]fm 176420920
60 Pemienne 3aga4u ¢ moMOIbIO YpaBHEHUI bubnnorexa LIOK
https://m.edsoo.ru/7f420e6e
61 JluneliHoe ypaBHEHHE C IBYMS bubnuoteka [JOK




MEPEMEHHBIMH U €ro rpaduk

https://m.edsoo.ru/7f427c32

62 JIuneliHoe ypaBHEHHE C IBYMs bubmmoreka [JOK
NEPEMEHHBIMH U ero0 rpaduk https://m.edsoo.ru/7f427¢8a
63 Cucrema IByX JIMHEHHBIX YPaBHEHHH C bubnmnoreka HOK
JIByMs IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema JIByX JUHEWHBIX YpaBHEHUH C
JIByMsI IEpEMEHHBIMU
65 Cucrema 1ByX JIMHEHHBIX YpaBHEHUH ¢
JBYMsI IEPEMEHHBIMU
66 Cucrema 1ByX JIMHEHHBIX YpaBHEHUH ¢
JBYMsI IEPEMEHHBIMU
67 Pemenue cucrem ypaBHEeHUI bubmaorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHUI bubsmorexa [IOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEeHUI bubmmorexa LTOK
https://m.edsoo.ru/7f4287d6
70 Pewienue cucreM ypaBHEHUN
71 Pewienue cucreM ypaBHEHUN
79 KonrtponbHas padora no reme "JInneitHble bubmuoreka [IOK
ypaBHeHUs" https://m.edsoo.ru/7f421044
73 Koopannara Touky Ha npsiMoit bubmaorexa LIOK
https://m.edsoo.ru/7f41de76
74 YucIioBbIE IPOMEKYTKH bubmaorexa LIOK
https://m.edsoo.ru/7f41dff2
75 YuciioBblE TIPOMEKYTKH
76 Paccrosiaue MENY JBYMSA TOUKAMH
KOOpAMHATHOM NpsMOI
77 Paccrosiaue MEKILy ABYMsl TOUKaMH
KOOpJMHATHOM NpsMOI
73 [IpssMoyronbpHas cucTeMa KOOpAMHAT HA bubnuorexa [IOK

IIJIOCKOCTH

https://m.edsoo.ru/7f41e16e




79 [IpsiMoyrosibHas cucTEMa KOOPAMHAT Ha bubmmoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/7f41e42a
bubnunoreka LIOK
80 [Tpumepsl rpadukoB, 3a1aHHBIX GOpMyIaMU https://m.edsoo.ru/7f4 16828
bu6nmoreka [IOK
81 [Ipumeps! rpadukoB, 3a1aHHBIX GopMyIaMu hitps://m.edsoo.ru/7f41ed80
82 [Tpumepsl rpadukoB, 3a1aHHBIX (GOpMyIaMHU
83 Urenue rpad)uKoB peajibHbIX 3aBUCHUMOCTEN buGnuorexa [JOK
https://m.edsoo.ru/7f41ea24
84 Urenue rpad)KoB peabHbIX 3aBUCHMOCTEN
bubnuoreka [{OK
85 Honsrue dynkuun https://m.edsoo.ru/7f41ef06
86 I'padux byHKIIN
N N bubmuoreka [IOK
87 Crofictea dynicunii https://m.edsoo.ru/7f41078
. N bu6mmoreka IIOK
88 CroiicTsa ynimii https://m.edsoo.ru/7f41f1fe
. bu6nunorexa LIOK
89 Jluneiinas Gynxuus https://m.edsoo.ru/7f427282
. bu6mmoteka IIOK
20 Juneiinas gyniuns https://m.edsoo.ru/7f427412
. . bubnunorexa LIOK
91 [Toctpoenue rpadrka TUHEHHON QYyHKIMN hitps-//m.cdsoo.xu/7426d 1e
92 [Toctpoenue rpaduka TuHeHHON QyHKIMH
93 I'padux pynkuunm y =[x|
94 ['paduk pynkuuu y =[x|
K
95 "IS(I){(TPOEII-’II;:;iafozglfsﬂTegeHK un" / bubmorexa TIOK
DU p - SOYHEN https://m.edsoo.ru/7f41f50a
Bcepoccuiickas nmpoepouHas paboTa
9 HtoroBas koHTposibHAs paboTa / bubnmoreka [JOK
Bcepoccuiickas mpoBepouHas paboTa https://m.edsoo.ru/7f429c6¢
97 IToBTOpEHNE OCHOBHBIX MTOHITHUN U METOJIOB




Kypca 7 kiacca, 000011eHIe 3HaHUI

08 IToBTOpEHNE OCHOBHBIX MOHATHI U METOJOB 1 bubmmoreka [JOK

Kypca 7 kiacca, 000011eHre 3HaHUHA https://m.edsoo.ru/7f429f32
99 IToBTOpPEHNE OCHOBHBIX MOHATHI U METOZ0OB 1 bubnuoreka [JOK

Kypca 7 kiacca, 000011eH1e 3HaHUIA https://m.edsoo.ru/7f42a0e0
100 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB 1

Kypca 7 Kimacca, 0000IIeHIe 3HAHHMA
101 [ToBTOpEHNE OCHOBHBIX MOHATUN U METO/I0B 1 Bbu6moteka [JOK

Kypca 7 kiacca, 000011eHIuEe 3HAHUI https://m.edsoo.ru/7f42a27a
102 [ToBTOpEHNE OCHOBHBIX MOHATUN U METO/I0B 1 bubnuoreka [IOK

Kypca 7 kiacca, 000011eHIuEe 3HAHUI https://m.edsoo.ru/7f42a900

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




8 KVIACC

KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
nugposeie
Nenm/m  Tema ypoka Beero KOﬁHTpOJIBHLIe HpﬁaKT“"ec"“e o0pazoBaTelbHbIE
padoThI padoThI pecypesi
1 KBagparHblii KOpEeHb U3 YUCIa 1 bubmorexa LIOK
AP P hitps://m.edsoo.ru/7f42d452
2 [TonsTue 06 UppaOHAIEHOM YHCIIE 1 bubmorexa LIOK
ppatt https://m.edsoo.ru/7f42eaaa
3 Jlecatuunble npuOInKeHUs 1
UPPALMOHATIBHBIX YHCET
4 Jlecatuunble npuOInKeHUs 1
UPPALMOHATIBHBIX YHCET
5 JleficTBUTENbHBIE YKCIIA 1
6 CpaBHeHHE NEUCTBUTEIBHBIX YHCEI 1
7 CpaBHEeHHE NEUCTBUTEIBHBIX YHCEI 1
8 ApudmeTnueckuii KBaJpaTHbIH KOPEHb 1
9 YpaBHeHue BUIa X* = a 1
10 CaoiicTBa apu(MeTHUECKUX KBaIPATHBIX 1 bubmmnoreka HOK
KOpHEM https://m.edsoo.ru/7f42d862
1 CBoiicTBa apu(PMETHIECKUX KBAIPATHBIX 1 bubnmoreka [JOK
KOpHEU https://m.edsoo.ru/7f42d862
[IpeobpazoBaHre YNCIOBBIX BBIPAKEHUH, bu6muoreka [JOK
12 1
COJIEpKAILMX KBaApaTHbIE KOPHU https://m.edsoo.ru/7f42dd26
[Tpeobpa3zoBaHne YUCIOBBIX BBIPAKEHUH, bubmuorexa [IOK
13 1
CoZeprKallMX KBaIpaTHBIE KOPHU https://m.edsoo.ru/7f42ded4
[IpeobpazoBaHne YNCIOBBIX BHIPAXKEHUH, bubmuorexa [IOK
14 1
COJIEpKAIUX KBaApaTHbIE KOPHU https://m.edsoo.ru/7f42e0be
15 [IpeobpazoBaHne YNCIOBBIX BHIPAKECHUH, 1 bubnuorexa [IOK

CoJIepXKaIInX KBaJpaTHbIC KOPHU

https://m.edsoo.ru/7f42e262




bu6nmmoreka [IOK

16 CreneHs ¢ kM NoKasaTeneM https://m.edsoo.ru/7f4354a4
CranmapTHas 3anuch yncia. Pazmepsl
00BEKTOB OKPYIXKAIOIEero Mupa (0T
17 3JIEMEHTA Hgl))}(, IIaLCTLI/LII 0 KOIz:ME/I‘IeCKI/IX Bubmnorexa OK
P A https://m.edsoo.ru/7f436098
00BEKTOB), JUINTEIBHOCTh IIPOLIECCOB B
OKPYIKAIOIIEM MHUPE
18 CBoiicTBa CTENEHH C LIETIBIM ITOKa3aTeIeM Bubmmorexa OK
= https://m.edsoo.ru/7f435648
19 CBOJICTBA CTEIIEHHU C I[EJIBIM IIOKA3aTEIEM Bubmorexa LOK
https://m.edsoo.ru/7f435648
20 CBOJCTBA CTEIIEHHU C LIEJILIM ITOKA3aTEIEM Bubmorexa HOK
I https://m.eds00.ru/7f435648
21 CBoiicTBa CTENEHH C LIETBIM ITOKa3aTelIeM Bubmorexa [OK
= https://m.edsoo.ru/7f43599a
22 CBOJICTBA CTEIIEHHU C IEJILIM ITIOKA3aTEIEM Bubmnorexa HOK
1 https://m.edsoo.ru/7f435ed6
23 KBaznpaTHblil TpEXUIEH
24 KBagparsslii TpéxuineH
75 Pasnoxxenue kBagpaTHOro TpEXuiieHa Ha bubmuoreka [IOK
MHOXXHUTEIH https://m.edsoo.ru/7f42fd38
2 Pa3nosxeHne KBagpaTHOro TpEX4UacHa Ha bu6muoreka [JOK
MHOXXUTEIU https://m.edsoo.ru/7f42fd38
KontponsHas padbora o reMam
27 "KBap aTHBIE Eo au. Crenesu bubmorexa [JOK
AP o PHIL. " ’ https://m.edsoo.ru/7f42ec80
KBagpatHblil TpexuieH
but6mmorekxa [IOK
28 Anrebpanteckas Apods https://m.edsoo.ru/7f430382
29 JonycTtumMble 3HaUE€HUS IEPEMEHHBIX,
BXOJISIIIMX B aIreOpanvdecKre BRIPOKCHHS
30 JlomycTuMble 3HaUYCHUS IEPEMEHHBIX,

BXOJISIINX B IreOpanveckne BhIpasKeHUs




31 OcHOBHOE CBOMCTBO aredpandyeckon bubmmoreka [JOK
Ipobu https://m.edsoo.ru/7f4308e6
32 Coxpauierne podeit Etptlgﬁgeeﬁggﬁmma
33 Coxpamerne podeit Eggs?;l;f;;gg}émmm
4 Coxpamertie apodie s dseo.u43004

35 CrnoxeHue, BRIUMTAaHUE, YMHOKEHHUE U bubnnoreka [JOK
JIeTICHUE aJIreOpandecKux apooei https://m.edsoo.ru/7f43128¢

36 CnoxeHue, BBIUUTaHUE, YMHOKEHHUE U bu6nmorexa LIOK
JeNieHre anredpandecKux Apooeit https://m.edsoo.ru/7f4315c0

37 CnoxeHue, BBIUUTaHUE, YMHOKEHHUE U bubnunoreka LIOK
JeNieHre anredpandecKux Apooeit https://m.edsoo.ru/7f4318c2

33 CrnoxeHue, BRBIUUTAHUE, YMHOKEHHUE U bubnnorexa [JOK
JieJIeHne anrebpandeckux Apoodei https://m.edsoo.ru/7f431a20

39 [TpeoOpa3oBaHue BbIpAXKEHUH, bubmmnoreka HOK
coJiepKanux aaredpanyeckue 1poou https://m.edsoo.ru/7f43259¢

40 [Ipeo6pa3oBanue BbIpakeHUH, bubmuoreka [IOK
coJiepKalux anredpandeckre Apoou https://m.edsoo.ru/7f432736

41 [TpeoOpa3oBaHue BBIPAXKEHUH, bubmmnoreka HOK
coJiepXKanux aaredpandeckue 1poou https://m.edsoo.ru/7f432736

42 KonTponbhas pabota no teme bu6muoreka [JOK
"AnreGpanyeckast Jpoop" https://m.edsoo.ru/7f431d36

43 KBanpaTtHOe ypaBHEHUE BH6J?HOTeKa HOK
https://m.edsoo.ru/7f42eela

44 Henonnoe kBanpaTHOE ypaBHEHUE bubnmorexa LIOK
https://m.edsoo.ru/7f42eela

45 HenonHoe kBagpaTHOE ypaBHEHHUE BH6J?HOTeKa HOK
https://m.edsoo.ru/7f42eela

46 ®dopMysa KOpHEW KBaIpaTHOIO YPaBHEHHUS bubmorexa HOK

https://m.edsoo.ru/7f42f158




bu6nmmoreka [IOK

47 dopMysa KOpHEW KBaIpaTHOIO YPaBHEHHUS https-//m.edsoo.ru/ 7426366
48 dopmya KOpHEHN KBapaTHOTO YPaBHEHHS bubmnorexa LIOK
pMY p AP yp https://m.edsoo.ru/7f42f5a4
bubnunoreka LIOK
# Teopema Buera https://m.eds00.ru/7f42fef0
bu6nmmoreka [IOK
30 Teopema Buera https://m.eds00.ru/7f430076
51 Pemenue ypaBHeHMi, CBOASIIIUXCS K bubnuoreka [IOK
KBaJpaTHBIM https://m.edsoo.ru/7f43c542
59 Pewienue ypaBHeHuU, CBOAAIIMXCS K bubnunoreka LIOK
KBaJpaTHbIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreiimme qpoOHO-paIMOHATBHBIE bubnnorexa [JOK
YpaBHEHUS https://m.edsoo.ru/7f4328c6
s4 [Tpocreiimme 1poOHO-palluOHATbHbIE bubmuoreka [IOK
ypaBHEHUA https://m.edsoo.ru/7f432bbe
55 Pemrenye TeKCTOBBIX 3a71a4 ¢ IIOMOIIBIO bu6mmoteka IIOK
KBaJPAaTHBIX YPaBHEHUU https://m.edsoo.ru/7f42f75¢
56 Pemrenne TexCTOBBIX 33124 C ITOMOIIBIO bu6nmorexa LIOK
KBaJPAaTHBIX YPaBHEHUU https://m.edsoo.ru/7f42{8{6
57 KonrponbHas pabora no reme bubmmnoreka HOK
"KBagparusle ypaBHeHUS" https://m.edsoo.ru/7f43012
JIvuHeitHoe ypaBHEHHE C IBYMS
58 NEPEMEHHBIMH, €r0 rpaduK, IpUMEpHI
pelIeHus ypaBHEHHH B IENTbIX YUCIIaX
JIvuHeitHoe ypaBHEHHE C IBYMS
59 NEPEMEHHBIMH, €r0 rpaduK, IpUMEpHI
pelIeHus ypaBHEHHH B IENTbIX YUCIIaX
JInHeitHoe ypaBHEHHE C IBYMS
60 NEPEMEHHBIMH, €T0 rpaduK, IPUMEPHI
pelIeHNs YpaBHEHU B LENbIX YUCIIaX
61 Pemienne cucrem IByX JIMHEHMHBIX




ypaBHEHUH C ABYMS IEPEMEHHBIMHU
Pemienue cucrtem AByX JTUHEHHBIX

62 o
ypaBHEHUH C ABYMSI IEPEMEHHBIMU
63 Pemienne cucrtem IByX JIMHEHMHBIX
YPaBHEHUH € ABYMS IEPEMEHHBIMU
64 [Ipumepsl penieHrst CUCTEM HEJTMHEHHBIX
ypaBHEHUH C ABYMS IEPEMEHHBIMHU
65 [Ipumepsl permieHns: CUCTEM HEIMHEHHBIX
YpaBHEHUH € ABYMSI IEPEMEHHBIMU
I'paduueckas naTEpIpETALINS YPABHEHHUS C
66 zul;) 1%1);1 ne eMeHHLIl\I/)II/IpI/I CI/ICTGN}II IJ)IPIHCI)'IHBIX Bubmorexa LIOK
YA TeD https://m.edsoo.ru/7f43d6d6
ypaBHEHUH C ABYMSI IEPEMEHHBIMHU
I'paduueckas naTEpIpETALINS YPABHEHHUS C
67 zul;) 1%1);1 ne eMeHHLIl\I/)II/IpI/I CI/ICTGN}II IJ)IPIHCI)'IHBIX Bubmrorexa LIOK
YA Tiep https://m.edsoo.ru/7f43d6d6
ypaBHEHUH C ABYMSI IEPEMEHHBIMHU
63 Pemienne TeKCTOBBIX 3a71a4 C TOMOIIIBIO
CUCTEM ypaBHEHUH
69 Pelienne TeKCTOBBIX 3a71a4 C TOMOIIBIO
CHUCTEM ypaBHEHUH
70 Pemienne TeKCTOBBIX 3a71a4 C TOMOIIIBIO
CUCTEM ypaBHEHUH
71 YuciioBblE HEPABEHCTBA U X CBOMCTBA
72 YuciioBblE HEPABEHCTBA U X CBOMCTBA
73 HepaBeHcTBO ¢ 01HOM NTEpEMEHHON
Jlunelinbie HEpaBEHCTBA C OJTHOM bu6nunorexa LIOK
74 o
IIEPEMEHHOM U UX pEIICHUE https://m.edsoo.ru/7f42c692
JIuneliHbIe HEPABEHCTBA C OJJHON bu6muoreka [JOK
75 .
IIEPEMEHHOM U UX pELIECHUE https://m.edsoo.ru/7f42c840
76 JIvHeitHbIe HEpaBEHCTBA C OAHOM
[IEPEMEHHOM U UX PEILICHUE
77 CucreMbl TUHEUHBIX HEPABEHCTB C OJHOM but6mmoreka [IOK




MIEPEMEHHOMN M MX PEIICHHE
CucreMbl TUHEUHBIX HEPABEHCTB C OJHOM

https://m.edsoo.ru/7f42cb88
bubnunoreka LIOK

8 IIEPEMEHHOM U UX PEILCHUE https://m.edsoo.ru/7f42cd2c
79 CucreMmsl JII:IHef/'IHLIX HEPABEHCTB C OJHOM
MIEPEMEHHOM U UX PEIICHHE
50 opanencTBa X cHoTeN M eTOR0 bu6miorera LIOK
PO https://m.edsoo.ru/7f42c9e4
81 opanencTBa X cHoTeN e TR0 bu6miorera LIOK
PO https://m.edsoo.ru/7f42c9e4
32 KonTtponpsHas pabora mo Temam
"HepaBenctBa. CucreMbl ypaBHEHH"
bubnnoreka [JOK
83 Honsrue pymicum https://m.edSO(])_.Iru/7f433c12
34 OO6nacth ornpesesieHus] 1 MHOYKECTBO bubnmnorexa [JOK
3HauUeHUH QYHKINH https://m.edsoo.ru/7f433d84
85 Crioco6b! 3a1aHus PYHKIUI
86 ['padux pyHKINN
37 CaoiicTBa (QyHKIIUHU, UX OTOOpakeHHE Ha
rpaduxe
88 UreHue u noctpoeHue rpagpukoB GyHKIUI
89 [Tpumeps! rpadukoB QyHKIMA,
OTPAXKAIOIIUX PeAIbHbIEC TPOLIECCHI
o | o e oo Bumorea 101
3ABHCHMOCTH, WX TpaduKH https://m.edsoo.ru/7f434bbc
91 ['unepOoma
22 T'nnepbona Eggs?;;f;;ggﬁf%%ez
93 Tpaduk yEKmzy y = x2 bubmuorexa [{OK

https://m.edsoo.ru/7f434572




Oyukun y =x2,y =x3,y = VX, y = [x|;

bubnunoreka LIOK

o4 TPagIIeCKOC PELICHHC ypaBHCHHuii i ! https://m.edsoo.ru/7f434d38
CUCTEM ypaBHEHUU
[ToBTOpEHKHE OCHOBHBIX MOHATUN U
95 METO/I0B KypcoB 7 U 8 Ki1accoB, 0060011eHNne 1 bubnuoreka [JOK
3HaHui# / Becepoccuiickas mpoBepoyHast https://m.edsoo.ru/7f4371aa
pabora
96 Hrorosas koHTpOJIbHAS paboTa / 1 bubnnoreka [JOK
Bcepoccuiickas mpoBepodHas paboTa https://m.edsoo.ru/7f434eb4
[ToBTOpEHNE OCHOBHBIX MOHATHI U
97 METOJIOB KypcOB 7 U 8 Ki1accoB, 00001eHne 1
3HAHUM
[ToBTOpEHNE OCHOBHBIX MOHSATHI U
98 METO (I))B KypcoB 7 1 8 Ki1accoB, 0000IIeHNE 1 bubmorexa [JOK
HV yp ’ B https://m.edsoo.ru/7f43736¢
3HAHUU
[ToBTOpEHNE OCHOBHBIX IMOHATHH H
99 MGTOI[(I))B KypcoB 7 U 8 Ki1accoB, 00001IeHNe 1 bubmorexa [JOK
N ’ https://m.edsoo.ru/7f437510
3HAHHUH
[ToBTOpEHNE OCHOBHBIX IMOHATHH H
100 MGTOI[(I))B KypcoB 7 u 8 Ki1accoB, 000011IeHNe 1 bubmmorexa LTOK
. > https://m.edsoo.ru/7f4376b4
3HAHHUH
n .
101 weroton kypeon 7 n § xnaccon, oboGmenne 1 Bu6mnorera LLOK
'H\, yp ’ B https://m.edsoo.ru/7f436b88
3HAHUHT
n .
102 weronon kypeon 7 n § xnaccon, oboGmenne 1 Bu6mnorera LLOK
'H\, yp ’ B https://m.edsoo.ru/7f437858
3HAHUHT
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




9 KVIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThbI

JJIeKTPOHHBbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

ParmonanbHbie yncia, UppanuoHaIbHbIE
YHcIa, KOHEYHbIE U OECKOHEUHbIE
JeCATUYHBIE Tpodu

MHO0X€eCTBO JICUCTBUTEIILHBIX UHCEI;
JIEHCTBUTEIBHEIE YHCIa KaK 0€CKOHEUHBIE
JeCATUYHBIE Tpodu

o N N W

B3aumMHO 0/1HO3HAYHOE COOTBETCTBHE
MEXIy MHOXECTBOM JEHCTBUTEIbHBIX
qrcesl 1 MHOXKECTBOM TOUEK KOOPJIAUHATHON
IpsAMOI

CpaBHEeHHE IEHCTBUTENBHBIX YHCET,
apupMeTHIECKHUe TEHCTBUS C
JEHUCTBUTEIbHBIMU YU CIIAMU

[Tpubmmx€HHOE 3HAUCHNE BETUYUHBI,
TOYHOCTH MPUOIIMIKEHUS

OxkpyriieHue yucen
OxkpyriieHue yucen

[Ipukuka u olieHKa pe3yIbTaTOB
BBIYUCIIEHUI

10

[Ipukuaka 1 oleHKa pe3yJbTaToB
BBIYUCIICHUI

JIuneliHoe ypaBHeHHe. Pemenne ypaBHeHUH,
CBOJAIIUXCA K JIMHENHBIM

bu6mmorex [IOK
https://m.edsoo.ru/7f43bf66

11

JIunelinoe ypaBHeHue. Pelienne ypaBHeHuUN,
CBOAAIIUXCA K JIMHEHHBIM

12

KBanpatHoe ypaBHeHue. Penienne

bu6mmoreka [IOK




ypaBHCHI/Iﬁ, CBOIAIINXCA K KBaJIPATHBIM

https://m.edsoo.ru/7f43c542

13 KBagparHoe ypaBHeHnue. Pemienue bubnmoreka [JOK
YPAaBHEHUH, CBOJSAIIMXCS K KBAaIPATHBIM https://m.edsoo.ru/7f43c542
14 bukBangpaTHbie ypaBHEHUS buGmorexa LIOK
https://m.edsoo.ru/7f43c3d0
15 bukBanpaTHbie ypaBHEHUS bubmiorexa LIOK
https://m.edsoo.ru/7f43c3d0
[Ipumepsl perieHus ypaBHEHUN TPEThEU U
16 4eTBEPTOM CTETNEHEN Pa3JIoKEHUEM Ha
MHOXKHUTEIN
[Ipumepsl perieHus: ypaBHEHUN TPEThEU U
17 4yeTBEPTOM CTETNEHEN Pa3JIOKEHUEM Ha
MHOXKHUTEIN
13 Pemenue npoOHO-palinoHaIbHBIX bubnnoreka [HOK
ypaBHEHUN https://m.edsoo.ru/7f43c9b6
19 Pemienue 1po6HO-paliiOHATBHBIX bubnnorexa [JOK
YPaBHEHHU https://m.edsoo.ru/7f43c9b6
20 Pemenue TekcTOBBIX 3a1a4 anredpandeckum
METOJIOM
71 Pemenue TekcTOBBIX 3aj1au anredpandeckum
METOJIOM
2 Pemienue TekcTOBBIX 3ajau anredpandeckum
METOJIOM
23 KonTponbhas pabora no Teme "YpaBHeHuUs ¢
OJIHOM TIepeMeHHOM"
24 VYpaBHEHUE € IBYMS IEPEMEHHBIMU U €TI0 bubnmuotexa [JOK
rpaduk https://m.edsoo.ru/7f43d0b4
75 VYpaBHeHUE ¢ IByMS IEPEMEHHBIMH U €TO bubnmoreka [JOK
rpaguk https://m.edsoo.ru/7f43d0b4
26 Cucrema 1Byx JIHHeP”IHBIXNypaBHeHHI?I c
JBYMsI [IEPEMEHHBIMU U €€ peleHue
27 Cucrema IByX JIMHEHHBIX YPaBHEHHH C




JIBYMsI IEPEMEHHBIMU U €€ pelleHue
CucreMa IByX JUHEUHBIX YPaBHEHUH C

28 JBYMsI IEPEMEHHBIMU U €€ pellleHue
29 Cucrema 1Byx JIHHeP”IHHx"ypaBHeHHI‘/'I c
JBYMsI [IEPEMEHHBIMU U €€ peleHue
Pemrenue cucrteM ABYX ypaBHEHHUH, OJHO U3
30 KOTOPBIX HHHefIHOG,)[a IL}II)I;roe — B,Topoﬁ bubmorexa [IOK
https://m.edsoo.ru/7f43d23a
CTEIIEHU
Pewrenue cucreM nByX ypaBHEHUMU, OTHO U3
31 KOTOPBIX HHHeﬁHOG,}; I(}Il)r;roe — B"’FOpOfI bubmorexa LIOK
https://m.edsoo.ru/7f43d55a
CTEIIEHU
Pemenne cucreM qByX ypaBHEHUH, OHO U3
32 KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU
CTENEeHU
Pemenne cucreM qByX ypaBHEHUH, OTHO U3
33 KOTOPBIX JIMHEHHOE, a APYyroe — BTOPOM
CTETeHU
34 I'padrueckas uHTEpIIpETALINS CUCTEMBI
YPaBHEHUI C IByMsl IEPEMEHHBIMU
35 Pemienue TekcTOBBIX 3ajau anredpandeckum
crocoooM
36 Pemennie TekCTOBBIX 3aj1a4 anredpandeckum
crocoooM
37 KonTponbnas pabora no teme "Cucremsl
ypaBHeHUH"
38 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
39 UucnoBble HEPABEHCTBA U UX CBOMCTBA bubmorexa LIOK
https://m.edsoo.ru/7f43ad5a
40 JIuneliHble HEpAaBEHCTBA C OJJHOMN bubnmoreka [JOK
IIEPEMEHHOM U UX pEeLICHUE https://m.edsoo.ru/7f43af08
A1 JInHeHbIE HEPABEHCTBA C OJHOM bubnnorexka [HOK

MEPEMEHHOM U UX PEIICHUE

https://m.edsoo.ru/7f43af08




JIuHeiiHbIe HEPABEHCTBA C OJHOM

bubmuorexa [JOK

42 IIEPEMEHHOM U UX pEeLICHUE https://m.edsoo.ru/7f43af08
43 CucreMsl JII:IHeﬁHHx HEPABEHCTB C OJHOM
IIEPEMEHHOH U UX PELICHHUE
44 Cucremsl J'II:IHCI\/'IHI)IX HEPABEHCTB C OAHOU
IIEPEMEHHON U UX pelIeHHE
45 CucreMmsl JH:IHeﬁHI)Ix HEPABEHCTB C OJJTHOM
IIEPEMEHHOM U UX pELICHHE
46 KBanpaTHble HepaBeHCTBA U UX PEILICHUE Eubmorexa ITOK
https://m.edsoo.ru/7f43b098
47 KBanpaTHble HEpaBEHCTBA U UX PELLICHUE bubmorexa HOK
https://m.edsoo.ru/7f43b21e
48 KBagpaTHble HEpaBEHCTBA U UX PELICHUE BH6J_IHOTeKa HOK
https://m.edsoo.ru/7f43b5Sa2
49 KBagpaTHble HEPaBEHCTBA U UX pELICHUE
50 KBanpaTHble HEpaBEHCTBA U UX pellIEHUE
5 I'padnueckas nHTEpIIpETALIS HEPABEHCTB U bubnuoreka [IOK
CHCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMU https://m.edsoo.ru/7f43b098
59 I'paduueckas MHTEpIIpeTAIUs HEPABEHCTB U
CHCTEM HEPABEHCTB C JBYMsI IEPEMEHHBIMU
53 KonTponbhas padbota no teme
"Hepasencrsa"
54 KBanpartuunas ¢pynkuus, e€ rpaduk u bubmuorexa [IOK
CBOMCTBA https://m.edsoo.ru/7f4396¢6
55 KBagpatuunas ¢pyHkuus, e€ rpaguk u bubnnoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 KBanpartuunas ¢pyHkuus, e€ rpaduk u bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f4399b4
57 [Tapabona, KOOPAUHATHI BEPIITHHBI bubnnoreka [HOK
1apadoJIbl, OCh CHMMETPHH TapadOJIbI https://m.edsoo.ru/7f439eb4
53 [TapaGomna, KOOpIMHATHI BEPIIUHBI bubnnorexka [HOK

napaboJibl, 0Ch CHMMETPHUH MapadoJIbl

https://m.edsoo.ru/7f43a03a




59 [Tapaboia, KOOPAMHATHI BEPIIMHBI bubnmoreka [JOK
napaboIIbl, 0Ch CHMMETPHUH MapadoIbl https://m.edsoo.ru/7f43alac
60 [Tapaboia, KOOPAMHATHI BEPITHHBI bubnnoreka [HOK
1apadoJIbl, OCh CHMMETPHH MapadoJIbI https://m.edsoo.ru/7f43a31e
61 [Tapaboia, KOOPAUHATHI BEPIIHHBI bubnmoreka [JOK
napaboIIbl, 0Ch CHMMETPHUH MapadoIbl https://m.edsoo.ru/7f43a526
62 [Tapabo:a, KOOpIMHATHI BEPIIUHBI
1apabosibl, 0Cb CUMMETPHUH 11apadoJIbl
63 I'paduku pynkumii: y =kx, y =kx +b,
y=k/x, y=x3, y=vX, y=[X|
64 I'paduku Pynkumii: y =kx, y =kx +b,
y=k/x, y=x3, y=vX, y=[X|
65 I'paduxu Gynkumit: y =kx, y =kx + b,
y:k/X’ y:X35 szX, y:|X|
66 I'padpuxu Gynkumit: y =kx, y =kx +b,
y=k/X, y=x°, y=vX, y=[|
67 I'padukn pynkumii: y =kx, y =kx +b,
y=k/x, y=X3, y=vX, y=[X|
63 I'padpuxu Gynkumit: y =kx, y =kx +b,
y=k/X, y=x°, y=vX, y=[|
" " bubmuorexa [JOK
69 KonTponbhas padota no teme "®yHKIMH hitps-//m.cdsoo.ru/7f43ab84
70 IloHsTHE YKNCIIOBOM ITOCIIEAOBATEIBHOCTHU Bubmiorexa HOK
https://m.edsoo.ru/7f43e6c6
3agaHue mocieq0BaTEIbHOCTH
71 pPeKyppeHTHOH GopmMyIioii u popmysoi n-ro bubmiorexa LOK
https://m.edsoo.ru/7f43ebda
qJieHa
79 ApudmeTrnueckas U reoMeTpuyecKas bubnuoreka [IOK
IIpOrpeccuu https://m.edsoo.ru/7f43ed7e
73 Apudmernueckas u reoMeTpudecKas bubnuoreka [IOK
IIPOIPECCUU https://m.edsoo.ru/7f43f3b4
74 @DopMyITBI N-TO WieHA apUPMETHIECKON U bubnmoreka [JOK




reOMETPUYECKON MPOrpecCrii, CyMMBbI
MEPBBIX N WICHOB

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

®opmyIibl N-ro WieHa apupMeTHIEeCKOi 1

75 reOMETPUYECKON MPOrpecCrid, CyMMBbI Eubmorexa LIOK
’ https://m.edsoo.ru/7f43ef2c
MEPBBIX N WICHOB
@opmyJIbl N-TO WiICHA apU(PMETUYECKON U
76 reollzflei/pnqemoﬁ HpOFpI;C((}I)/IfI CyMMBI Eubmorexa [IOK
’ https://m.edsoo.ru/7f43f0c6
MEPBBIX N WICHOB
@opmyJIbl N-TO WiCHA apU(PMETUUECKON 1
77 reollz/lei/pnqecxoﬁ nporpgcgl)/lﬁ CyMMBbI bubmmorexa [JOK
» €Y https://m.edsoo.ru/7f43{72¢
MEPBBIX N WICHOB
@opmyJIbl N-TO WiCHA apU(PMETUUECKON U
78 reollz/lei/pnqecxoﬁ nporpgcgl)/lﬁ CyMMBbI bubmmorexa [JOK
» €Y https://m.edsoo.ru/7f43f8a0
MEPBBIX N WICHOB
N300paxkeHne 4ieHOB apuMEeTHUECKON U
79 r€OMETPUYECKON ITPOTrPECCU TOUYKAMM HA
KOOPJMHATHOM MJIOCKOCTH
N306paxkeHne 4IeHOB apuPpMETHUECKON 1
80 reOMEeTPUUYECKOI Mporpeccuii ToukaMH Ha
KOOPJMHATHOMN MJIOCKOCTH
81 JIMHENHBIN U SKCIIOHEHIIUAIBHBIN POCT
82 Cno>xHbIE ITPOLIEHTHI Eubmorexa LIOK
https://m.edsoo.ru/7f43fe0e
83 Cno’kHbIE TPOLIEHTHI bubmmorexa LIOK
https://m.edsoo.ru/7f4401a6
KonrtponsHas pabora no teme "Yucnossie bubnnorexka [JOK
84 "
MOCJIeA0BATEILHOCTH https://m.edsoo.ru/7f4404{8
[ToBTOpeHME, 0000IIIEHNE U CUCTEMATH3AITHIS
85 3HaHUU. 3anuch, CpaBHEHUE, ACHCTBUSA C
JNEUCTBUTEIbHBIMU YU CIIAMH, YUCIIOBASI
npsimMast
86 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS




3HaHui. [IpoLeHThI, OTHOIIEHNS,
MIPONOPIUU

[ToBTOpeHME, 00600IIEHNE U CUCTEMATH3AIUS

87 3HaHui. OkpyrieHue, IpulInKeHHE,
OLIEHKA
IToBTOpEeHuE, 0000IMIEHNE U CUCTEMATU3ALINS
88 3HaHI/II>'II) PeIJ_I’CHI/Ie TEKCTOBEIX 321124 bubanorexa [IOK
) https://m.edsoo.ru/7f443b12
apu(METHIECKIM CIIOCOOOM
IToBTOpEeHue, 0000IMIEHNE U CUCTEMATU3 AL
89 3HaHI/II71;) Pem’eHI/Ie TEKCTOBBIX 32124 bubinorexa IOK
’ https://m.edsoo.ru/7f443cd4
apu(METHIECKIM CIIOCOOOM
IToBTOpEeHUE, 0000IIEHNE U CUCTEMATU3 AL
90 3HaHI/II71;) Pem’eHI/Ie TEKCTOBBIX 32124 bubinorexa IOK
’ https://m.edsoo.ru/7f443fea
apu(METHIECKIM CIIOCOOOM
IToBTOpeHue, 0000IMIEHHE U CUCTEMATU3ALIHS
91 3HaHH1§ I1 e’06 a30BaHUE AIreOpandecKux bubmuorexa IOK
) P, p P https://m.edsoo.ru/7f4441ca
BBIPXKEHUH, TOMYCTUMbIC 3HAYCHHUSI
IToBTOpeHue, 0000IMIEHNE U CUCTEMATU3ALIHS
92 3HaHH1§ I1 e’06 a3<§LfI3aHI/Ie anreod anqecmfx bubanorexa [IOK
) P, p P https://m.edsoo.ru/7f444364
BBIPXKEHUH, TOMYCTUMbIC 3HAYCHHUSI
IToBTOpEeHue, 0000IMIEHHE U CUCTEMATU3AIIHS
93 3HaHm”II) IT e’06 a3c1)11l3aHHe anreo anqecmfx bubanorexa LIOK
) P, p P https://m.edsoo.ru/7f4446f2
BBIPXKEHUH, TOMYCTUMBbIC 3HAYCHHSI
IToBTOpEHHE, 000OIMIEHNE U CUCTEMATU3AIIHS
94 3HaHI/II7II) II e’06 a3<1)11l3aH1/1e anreod aI/IquKI/IIIX bubanorexa [IOK
) P, p p https://m.edsoo.ru/7{444a94
BBIPXKEHUH, TOMYCTUMBbIC 3HAYCHHSI
IToBTOpEeHue, 0000IMIEHNE U CHUCTEMATU3AIIHS
95 3HaHI/II§ D };KHI/II/I'HI-'IIOCT OCHUE CBoﬁCTBI; bubmuorexa LIOK
Y - ocTp ’ https://m.edsoo.ru/7f444¢56
M3Y4YeHHBIX (pyHKIUN
[ToBTOpEeHME, 000OIIEHNE U CHCTEMATA3AIIUI
P ’ .IH . bubmuoreka [JOK
96 3HaHu. OyHKIMU: IOCTPOCHUE, CBOWCTBA

M3Y4YEeHHbIX (PyHKUIUN

https://m.edsoo.ru/7f444{44




HOBTOpeHI/IC, O606H.[CHI/IC n cucreMarusanusa

bubmuoreka [JOK

97 3HaHui. OyHKIUU: TIOCTPOCHHE, CBOHCTBA 1 https:/m.edsoo.ru/7f44516a
W3Y4YEeHHbIX (PyHKUIUN
5 | Do b e | Bsmorea 10K
- “PYHKIHI TIOCTp ’ https://m.edsoo.ru/7f4452e6
W3Y4YeHHbIX (PyHKUIUN
[ToBTOpeHue, 06001IeHNE U CHUCTEMATH3AUS
99 3HaHI/II71p Fpa(’bntlec:i)e pelieHue ypaBHeHI:HZ 1 bubmnorexa [IOK
) https://m.edsoo.ru/7f445516
U UX CUCTEM
[ToBTOpeHue, 06001IeHNE U CHUCTEMATH3AIUS
100 3Hanuil. [ paduueckoe pemenne ypaBHeHUN 1
U UX CUCTEM
101 HrtoroBasi KoHTposbHas paboTa 1
102 O00011IeHNEe U CHCTeMAaTH3alNs 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI

7 KJIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa30oBaTeJILHOM NMPOrPaMMbl OCHOBHOT'0O 00111er0 00pa30BaHus

1

Yucina 1 BEIUUCIIEHUS

1.1

1.2

1.3

BBIHOJIHHTB, coucras YCTHBIC n IIMCBbMCHHBIC HpI/IéMbI,
apI/I(l)MCTI/I‘IeCKI/Ie HeﬁCTBHH C palliOHAJIbHBIMHA YU CJIaMH

Haxomnute  3Ha4YeHMs  YUCIOBBIX  BBIPAXEHUH,  NPUMEHATH
pa3HooOpa3HbIe CIIOCOObI U MPUEMBI BBIYMCICHHUS 3HAYCHUN ITPOOHBIX
BBIpQ)XEHUI, coJiepKaluX OObIKHOBEHHBIE U JECSITUYHbIE 1poOU

[lepexomuts oT oaHOW (OpMBI 3amuUCH  4YHCeN K  JAPYroi
(npeoOpa3oBbIBaTh  JAECATUYHYIO  ApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH, B OECKOHEYHYIO
JECATUIHYIO IPOOb)

1.4
1.5

1.6

1.7

CpaBHUBATH U YIIOPSAIOUYMBATH PALIMOHAIBHBIE YUCIIA
OxpyrisTh yncia

BpINOAHATE NPUKHUIKY M OLEHKY pe3yJibTaTa BBIYUCICHUH, OLICHKY
3HQYEHUM YUCIOBBIX BBIPAKCHUN. BBINOMHATH JIEUCTBUS  CO
CTEIEHSIMHU C HATYPAJIbHBIMU MIOKA3aTEIIMU

[IpuMeHATh NpU3HAKA JENMMOCTH, PAa3lI0KEHUE HAa MHOXUTEIU
HaTypaJIbHBIX YHACEI

1.8

PCHIaTI) HpaKTI/IKO-OpI/IeHTI/IpOBaHHBIG 3aJa4du, CBSI3BAHHBIC C
OTHOILIEHUEM BEJIMYHH, MPOMOPIHUOHATIEHOCTHIO BEJIUYHH,
MIPOLICHTaMHU, WHTEPIPETUPOBATL pPE3YIAbTATBl PEIICHUSA 3a1ad C
y4€TOM OTpaHHYEHUH, CBA3aHHBIX CO CBOMCTBAMH PAacCMaTPHUBAEMBIX
00BEKTOB

2.1

Anrebpanyeckue BbIpaKeHUs

Hcnonb3oBarte anreOpanvyeckyrd TEPMUHOJOTMIO U CHMBOJHKY,
IIPUMEHSATH €€ B IPOLIECCE OCBOEHMSI yUeOHOT0 MaTepuana

2.2

2.3

Haxomuts 3HaueHuss OYKBEHHBIX BBIPAKEHUN MpH  3aJaHHBIX
3HAYECHUSX IIEPEMEHHBIX

BreinoaHSTh HpCO6pa30BaHI/I${ OCJIOTO BBIPAXCHUA B MHOT'OYICH
IIPUBCACHHUEM HOHO6HBIX cJ1ara€MbIX, paCKpeITUEM CKOOOK

24

BbInonHAT, yMHOXEHHE OJHOWIEHAa Ha MHOTOYJIEH M MHOTOWIEHa Ha
MHOTOWJIEH, NPUMEHATh (OpMyJBl KBaJapara CyMMBI M KBajpara
pa3sHOCTH

2.5

2.6

Ocy1ecTBIATh pa3ioKEHNE MHOTOUJIEHOB HA MHOXKUTEIH C IIOMOILBIO
BBIHECEHHMSI 32 CKOOKHM OOIEro MHOXKUTEIS, TPYNIUPOBKU CIAaraeMblX,
npUMeHEHHsI (HOPMYJT COKPAIIEHHOTO YMHOXEHHUS

[TpumensaTh MpeoOpa3oBaHKsI MHOTOYICHOB JJISl PELICHUS Pa3InYHBIX
3a/1a4 U3 MATEMaTUKH, CMEKHBIX ITPEIMETOB, U3 PEaJIbHON IIPAKTHKHU




Hcnons30BaTh CBOMCTBA CTENEHEW C HATypPalbHBIMHU IIOKa3aTEIsIMU

27 JUTSI Ipe00pa30BaHuUs BBIPAKCHUIH
3 YpaBHEHHUs U HEpABEHCTBA
Pemate nuHEHbIE ypaBHEHUS C OJHOM TNEPEMEHHOW, TPUMEHSS
3.1 IIpaBWIa MEpPEX0Aa OT UCXOJHOTO YpaBHEHHUS K PaBHOCHIBHOMY €MY.
[IpoBepsATs, SIBIIAETCS JIM YUCIO KOPHEM YPABHEHUS
39 HpI/IMeH;ITvL rpagpuyeckue MeTOAbl MpPU  PELICHUHM JIMHEHHBIX
YpaBHEHUH U UX CUCTEM
33 [TonGupath npuUMepbI ap YUCEN, SABISAIOIUXCS PEIICHUEM JTMHEHHOTO
YPaBHEHHUS C IByMsl IEPEMEHHBIMU
CTtpouTth B KOOpAMHATHOMN TIOCKOCTH IpauK TMHEHHOTO YPAaBHEHHS C
3.4 IBYMsl II€PEMEHHBIMH; IOJIb3YSCh I'paMKOM, MPUBOAUTH MPUMEPHI
pellIeHns ypaBHEHUs
35 Pemate cuctemsl 1ByX JMHEHHBIX YPAaBHEHUH C JBYMs IIEPEMEHHBIMU,
B TOM 4HCIIE TpapHUUECcKu
CoctaBiaTh U pelarh JMHEHHOE ypaBHEHHUE WIIM CUCTEMY JIMHEHHBIX
3.6 yYpaBHEHUH 10 yCIOBUIO 3a/1a4, UHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥ OJY4YECHHBIH pe3yibTaT
4 Koopaunats! u rpadguku. OyHkumuu
N300paxaTh Ha KOOPIMHATHOM MHpPSIMOMl TOUYKH, COOTBETCTBYIOIIME
4.1 3aJlaHHBIM KOOpJAMHATaM, JIy4M, OTPE3KH, HHTEpPBAJbl, 3alMCHIBATh
YHCIIOBbIE IPOMEKYTKH Ha alre0pandyeckoM s3bIKe
49 OtmeyaTh B KOOPAMHATHOM IUIOCKOCTM TOYKM IO 33JaHHBIM
KOOpJAMHAaTam
43 Crpoutsb rpaduku duHeHHbIX GyHKUMNA. CTpouTh rpaduk QyHKIUN Yy
= [x]
OnuceiBaTh ¢ MOMOLIBIO (YHKIUN HM3BECTHBIE 3aBUCUMOCTHU MEXIY
4.4 BEJIMYMHAMHU: CKOpPOCTb, BpEMS, PpAacCTOSIHHE, LIEHY, KOJUYECTBO,
CTOMMOCTb, IPOU3BOJIUTENILHOCTD, BpeMsi, 00bEM pabOThI
4.5 HaxoauTs 3HaueHne GyHKIUH 0 3HAYEHHIO €€ apryMeHTa
[lonumarbs rpaduueckuii crnoco0 NpeNCTaBICHUs M aHaIM3a
4.6 uHboOpMalMY, W3BJIEKaTh M WHTEPHPETHPOBATh HHPOPMALUIO U3
rpadMKOB peasIbHbIX MPOLIECCOB U 3aBUCUMOCTEN
8 KIIACC
Kon .
pOBepsIEMOro IIpoBepsiembie npe1MeTHbIE Pe3yJIbTAThl 0CBOCHHs OCHOBHOI
pesyabTaTa o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa30BaHusl
1 Yucna 1 BBIYUCIIEHUS
Hcnonp3oBaTh  HayalbHblE  TNPEACTABIEHUS O  MHOYKECTBE
L1 NEHUCTBUTENBHBIX YUCEN JJISi CPAaBHEHUS, OKPYIJIEHUS U BbIUMCICHUH,
n300pakaTh JEMCTBUTENbHBIE YHUCIA TOYKAMH Ha KOOPJMHATHOU
NpSAMOit
12 [IpuMeHsaTs MOHATHE  apU(PMETUYECKOTO  KBAJAPATHOTO  KOPHA,

HaxXOIUTb KBaAPATHBIC KOpPHHU, HMCIIOJB3Yysa IIpHU HGOGXOI[I/IMOCTI/I




1.3

KaJIbKYJISITOP, BBIOJIHATH PE0Opa30BaHUs BBIPAKEHUIH, COEpKAIIUX
KBaJpaTHbIE KOPHU, UCIOJIb3Ys CBOWCTBA KOPHEN

Hcnonp3oBare 3amucu  OONBIIMX M MalbIX YHCET C IOMOIIBIO
JeCATUYHBIX Apo0eii u creneHei yncna 10

Anrebpanyeckue BbIpaKeHUs

2.1

HpI/IMeHSITB IOHATHC CTCIICHHM C NLOCJIbIM II0Ka3aTCJICM, BBbIIIOJIIHATH
Hp606p330BaHI/IH Bpra)KeHHfI, coacpxKamux CTCICHU C LOCJIbIM
II0Ka3aTcjIEM

22

BBIMONHATE ~ TOXIECTBEHHBIE  MPEOOpa30BaHMA  PALMOHAIBHBIX
BBIPD)KCHHH HA OCHOBE IPaBWJ JACHCTBUH HAJ MHOTOWICHAMH H
anreOpandecKuMu ApoOsIMu

2.3
24

PaCKJ'Ia,I[bIBaTB KBa,I[paTHBIﬁ TpéX‘IJ’ICH Ha MHOKHTCIIN

[IpumensaTh nMpeoOpa3oBaHUs BBIPAKEHUHM IS PEIICHUS Pa3IUMYHBIX
3a/1a4 U3 MAaTEeMAaTHKH, CMEXHBIX MTPEJAMETOB, U3 PEAbHON MPAKTUKH

YpaBHEHHUsI 1 HEpABEHCTBA

3.1

Pemate sMHENHBIE, KBagpaTHbIE YPAaBHEHHMS U  PALMOHAJIBHBIE
YPaBHEHUs, CBOISALIMECS K HHUM, CUCTEMBI JBYX YPaBHEHUMU C IBYyMs
IIEPEMEHHBIMU

3.2

33

3.4

[IpoBoauTh mpoCTEWIINE MCCIECIOBAHUS YPAaBHEHUHM U  CHUCTEM
YpaBHEHMH, B TOM 4YHCI€ C TPUMEHEHHEM TIpapHUuecKux
IIpe/ICTaBICHUI (yCTaHABIMBATh, UMEET JIM ypaBHEHUE WIH CHUCTEMaA
YPaBHEHMH peLIeHUs], €CIIM UMEET, TO CKOJIBKO, U Ipouee)

[TepexomuTh OT  CJIOBECHOH  (HOpPMYIHpPOBKM  3amadyd K e
anreOpanveckoil MOJIEIH C TMOMOIIBIO COCTABICHUS YpPaBHEHHUS WU
CHUCTEMBI yYp aBHeHHﬁ, HHTCPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3aJ1a4y [OJyYEHHBIN pe3yIbTaT

[IpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB /Ul CPABHEHUSI, OLICHKH,
pelaTh JMHEHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOW U UX CHUCTEMBI,
naBaTh  rpaduuecKkyr0  WJUTFOCTPAllMI0O  MHOXECTBA  PELICHUM
HEpPABEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIMU

4.1

4.2

9 KJTIACC

kix

IloruMaTe W WCITOJIB30BaTh (1)YHKIII/IOHa.TII)HBI€ IIOHATHUA U SA3BIK
(TepMHHBI, CHUMBOJHMYECKHE OOO3HAYEHUs), OINpeNeNiTh 3HaueHUe
(GYHKIMM TIO 3HAYEHUIO apryMEHTa, OMPEeNEsaTh CBOMCTBA (DYHKIIMH
o e€ rpaduky
Crpouts rpaduku 31eMeHTapHbIX (GYHKIUN BUIA:

y=k/x

<

, ¥y =x% y =x% Yy = [X|, onuChIBaTh CBOWCTBA YUCIOBOW (PYHKIMH IO €&
rpaduky




Koxa
MPOBEPAEMOro
pe3yJbTaTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa30oBaTeJILHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs

1

Yucina 1 BEIUUCIIEHUS

1.1

1.2

1.3

1.4

CpaBHHMBaTh W YNOPSAOYMBATH PAlMOHAIBHBIE U HPPALMOHAIBHBIE
qucia

Breimonnsate apudmerndeckue AEHCTBUS C pallMOHAIBHBIMA YHCIIAMU,
coyeTasi yCTHbIE U MUCbMEHHBIE TIPUEMBI, BBIIOJHATH BBIUHUCICHUS C
HUppalMOHATIbHBIMU YHCIIAMHU

HaxonuTe 3HaueHus creneHeld ¢ LENbIMU ITOKA3aTeNsIMU M KOPHEH,
BBIUMCIIATH 3HAUEHUS YUCIIOBBIX BBIPAKCHUN

OKpyIisTh NEHCTBUTENBHBIE YHCIIA, BBIOIHATh IPUKUIKY PE3yJIbTaTa
BBIYMCIICHH, OLIEHKY YMCIIOBBIX BBIPAKEHUN

YpaBHEHHUsI 1 HEpABEHCTBA

2.1

22

23

24

2.5

2.6

Pemate  nuHENHBIE W KBaApaTHBIE YPaBHEHMs, YyPaBHEHUS,
CBOJSIILIMECS K HUM, NpocTeiiiue TpoOHO-paliioHalIbHbIe YPABHEHUS

Pemate cucteMbl 1ByX JTMHEWHBIX YPAaBHEHUH C IBYMs IE€PEMEHHBIMU
U CUCTEMBI JIByX YPaBHEHUI, B KOTOPBIX OJHO YPABHEHHUE HE SIBISCTCS
JIMHEUHBIM

Pemate TekcTOBBIE 337auM anreOpandeckuM CIOCOOOM C MOMOIBIO
COCTABJICHUS YPAaBHEHMS WM CHCTEMBI JBYX YPaBHEHHHU C JByMsd
[IEPEMEHHBIMU

[IpoBomuTh mpoCTEWIIME MCCIEIOBAHUS YPAaBHEHUHM M CHUCTEM
YpaBHEHMH, B TOM 4YHCI€ C TPUMEHEHHEM TpapHUuecKux
Mpe/ICTaBIeHUH (HalpuMep, yCTaHaBINBaTh, UMEET JI YpaBHEHUE WU
crcTeMa ypaBHEHUH pelieHusl, €Clii UMEET, TO CKOJIBKO)

Pemate  nuHElHBIE  HEpAaBEHCTBA, KBAJApAaTHBIE  HEPABEHCTBA,
n300pakaTh PEIICHUE HEPABEHCTB HA YMCIIOBOW MPSIMOM, 3alUCHIBATh
peLIEeHKE C MOMOILBIO CUMBOJIOB

Pemate cucteMnl JIMHEHHBIX HCEPABCHCTB, CHUCTCMbI HCPABCHCTB,
BKIIIOHAOMME KBaJApaTHOC HEPABCHCTBO, I/1306pa)KaTI> peIICHUC
CUCTCMbI HCPABCHCTB Ha YHCIOBOM HpHMOﬁ, 3aIlMUChIBATh PCUICHUC C
IIOMOIIBIKO CMMBOJIOB

2.7

Hcnons30BaTh HEpAaBEHCTBA MPH PELIEHUH PA3JIMYHBIX 3a/1a4

DyHKIMHU

3.1

Pacmo3naBarth byHKIIUN W3YUYEHHBIX BHJIOB. Ilokxa3eiBaTh
CXEMaTHYECKH PaCIOIOKEHUE Ha KOOPINHATHOHN TIIOCKOCTH rpaduKoB
¢bynakuit Buga: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT
3HauYeHUH K03(PPUIMEHTOB, ONUCHIBATh CBONCTBA (QYHKIUI

32

[loka3piBaTh CXEMATHYECKH pACIOIOKEHHE Ha KOOPJIMHATHON
IUIOCKOCTU TpadukoB GyHKUMH Buaa y = YX, y = |X| U omnMchIBaTh
cBOicTBa PyHKIIMIA

33

Ctpouts u wu300paxkarb cXxeMaTH4eCKH TpaduKH KBaIpPaTUYHBIX
(GyHKUMH, ONUCHIBATH CBOWCTBA KBAJPAaTHUHBIX (QYHKIMHA MO HX
rpadgukam

34

PacnoznaBath KBajpaTuyHylo (GYHKIUIO 1O Qopmysie, MPUBOIUTH




IpUMEpbl KBAApPAaTHYHBIX (DYHKIUH M3 peasbHOW XKHU3HH, (DU3HKH,
r€OMETPUH

4 ApudmeTrueckas U reoMeTpUYecKasi Iporpeccuu
41 PacnioznaBath apuMeTHYecKyt0 U T€OMETPUUYECKYIO TPOTPECCHH MTPU
' pa3HBIX crioco0ax 3aaaHus
BEITIONHATE BBIYHCICHUS C HCIOJB30BaHHEM (QOpPMYJT n-TO 4YiICHA
4.2 apu(pMETHYECKOH U TCOMETPUUYECKON MPOrPECCHi, CYMMBI TMEPBBIX N
YJIEHOB
43 N300paxaTh 4iICHBI TOCIESIOBATEIILHOCTH TOYKAMH Ha KOOPJIMHATHON
IJIOCKOCTH
Pemiate 3amaun, cBSI3aHHBIE C YMCIOBBIMH IOCJIEIOBATEILHOCTSIMU, B
4.4 TOM 4HCIE 3aJadydl U3 peaJbHOW JKM3HH (C HCIHOJIb30BAaHUEM

KaJIbKYyJISTOPA, HUPPOBBIX TEXHOJIOTHI)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
1 Yucia v BBIYUCIICHUS
JpoOu OOBIKHOBEHHBIE U JECATUYHBIE, NEPEX0] OT OAHOM (OPMBI 3aIUCH
1.1 npobeit xk apyroi. IloHsATHE palMOHANBHOTO YHCIA, 3allCh, CPaBHEHUE,
YHOPSAAOYMBAHUE PALIMOHAIIBHBIX YHCEI
12 Apudmerndeckue IeiCTBUS ¢ pallMOHANIBHBIMU YnciaMu. Pemenue 3anau u3
' peabHOM MPAKTHUKH HA YaCTH, Ha Ipoou
13 CreneHb C HaTypaJbHbIM IIOKa3aTeJeM: OIpeJesieHHe, MpeoOdpa3oBaHue
BBIPQ)KEHUI Ha OCHOBE OTIPEIEIICHNS, 3aIUCh OOJIBIINX YUCEIT
14 [IpoueHTsl, 3amuch NPOLEHTOB B BHJE ApoOU U ApoOU B BUJIE MPOIEHTOB.
Tpu OCHOBHBIE 33/1a4 HA TPOLIEHTHI, PELLICHUE 3a/1a4 U3 PEaJIbHOU ITPAKTUKU
15 IIpuMeHeHHEe TPU3HAKOB  JEIMMOCTH, PAa3JIOKEHHE Ha  MHOXKHUTEIH
HaTypaJIbHbIX YUCEIl
1.6 PeanbHble  3aBucMMOCTH, B TOM 4ucie IpsMas U oOpaTHas
IIPONOPLIUOHAIBHOCTH
2 Anrebpanyeckue BbIpaKeHUs
71 IIepeMeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAXKEHMS C IepeMeHHOU. JlomycTrmble
3HAYEHUS IEPEMEHHBIX
29 [IpencraBieHre 3aBUCHMOCTH MEXIy BEJIMYMHAMH B BUAE (OPMYIIHI.
Brruucnenus mo gpopmynam
23 [IpeoOpazoBanrue  OYKBEHHBIX  BBIPQKEHHUH, TOXKIECTBEHHO  paBHbIE
BBIPAXKCHUS
24 CBolicTBa CTENEHN C HATYpaJIbHBIM I10KA3aTeIEM
25 OpHowieHbl U MHOrounaeHsl. CreneHb MHorowieHa. Cllo)KeHHE, BBIUMTAHUE,
YMHOKE€HUE MHOTOWJIEHOB
26 ®opMyJIbl COKpPAIIEHHOTO YMHOKEHUS: KBAJAPaT CyMMbl U KBaJpaT pa3HOCTH.
dopmyra pa3HOCTH KBaApaToB. Pa3nokeHne MHOTO4JIEHOB HA MHOKUTENH
3 YpaBHeHust
31 VYpaBHeHHE, KOpEHb YPaBHEHNs, NpaBua npeoOpa3oBaHus ypaBHEHMS,
PaBHOCHUJIBHOCTb YPaBHEHUN
39 JIuneliHoe ypaBHEHUE C ?I[HOI71 HepeMeHvHoﬁ, YUCJIO KOPHEW JIMHEWHOIO
YpaBHEHHUS, pellICHUE JIMHEHHBIX YpaBHEHHH
33 CocraBnenue ypaBHevHHﬁ [0 YCJIOBHIO 33/1auu. PelieHne TEeKCTOBBIX 3a/1ay C
MIOMOUIbIO YPAaBHEHUN
34 JluneliHOe ypaBHEHHUE C JBYMs EPEMEHHBIMH U €ro rpaduk
CucremMa [ByX JMHEMHBIX ypaBHEHUH C JByMs IepeMEHHbIMU. PemeHue
3.5 CUCTEM YpaBHEHHI criocoOOM MOoACTaHOBKH. [IpruMepsl perieHus: TeKCTOBBIX
3a]a4 ¢ IOMOIIbIO CUCTEM YpaBHEHUN
4 Koopaunats! u rpadpuku. @yHKIUN
4.1 Koopaunara Touku Ha psiMoi




Uucnosble IpOMeXyTKU. PaccrosiHue Mexay AByMs TOUYKAMHU KOOPAUHATHOU

4.2 .
npsiMOi
43 [IpsimoyronbHas CHCTEMa KOOPJMHAT, OCH Ox u Oy. Abcuucca U opauHAaTa
TOYKHM Ha KOOPJAMHATHOM IJIOCKOCTH
44 [Tpumepsl I‘pil(bHKOB, 3agaHHbIX (popmynamu. UrteHue rpaduKoB peansbHBIX
3aBHCUMOCTEM
4.5 [Tonsitue pynkmuu. I'paduk Gynkuu. CBoricTBa PyHKITUH
4.6 Jlunetinas pynkius, e€ rpaduk. 'paduk GyHKINU v = [X]
47 Fpa(blzlqecicoe pELICHUE JIMHEMHBIX YPABHEHHM M CUCTEM JIMHEHHBIX
ypaBHEHHI
8 KUIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEePKAHMS
1 Uucna 1 BBIYUCIICHUS
11 KBampatusiii kopenb u3 uyucna. [lonstue 00 wuppalMOHAIBHOM YHCIIE.
' JlecsaTUUHbIC TPUOJIMKESHUST MPPALMOHATIBHBIX YHACEI
CpoiicTBa apu@MeTHYECKUX KBAaAPATHBIX KOPHEM M HMX NIpPUMEHEHHE K
1.2 MPeoOpPa30BAHUIO YUCIIOBBIX BBIPAKCHUH W BBIYHUCICHUSAM. J[eHCTBUTEIIbHBIC
qucna
1.3 Crenens C 11e7IbIM NIOKa3aTeneM U e€ cBoiicTBa. CTaHmapTHas 3alKUCh YMCiia
2 Anrebpanueckue BbIpaXeHUs
2.1 KBanpaTHslil TpEXUIIEH, pa3I0KEHUE KBAAPATHOIO TPEXWIEHA HA MHOXKHUTEIN
22 Anrebpanueckas 1poob. OCHOBHOE CBOWCTBO anredpanyeckon Apoou
2.3 CrnoxeHue, BBlUMTaHHE, YMHOXKEHHE, JIeJICHHE alredpandeckux apooei
24 PannonanbHble BbIpayKeHUS U MX PeoOpa3oBaHue
3 YpaBHeHMS U HEPABEHCTBA
31 KBanpatHoe ypaBHeHue, ¢Qopmyna KOpHEH KBaJpaTHOTO YpaBHEHHS.
Teopema Buera
3.2 Pemenne ypaBHeHHH, CBOASIINXCS K IMHENHBIM U KBaIPATHBIM
33 [Ipocreiiume ApoOHO-paLlMOHATIbHbBIE YPAaBHEHHUSI
I'paduueckas uHTEpHpeTalns YpPaBHEHUNA € ABYMSI EPEMEHHBIMH U CHUCTEM
34 JINHEMHBIX YpaBHEHUHN C ABYMs INEepeMeHHbIMU. [IpuMepsl pemeHus cucteM
HEJIMHEWHBIX YPAaBHEHUH C IByMS IEPEMEHHBIMU
3.5 Pemennie TeKCTOBBIX 3a1au anredpandeckuM crnocodom
3.6 UucnoBble HEPAaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM ITEpeMEHHON
3.8 PaBHOCHIIBHOCTH HEPaBEHCTB
39 JIuHeliHbIe HEPABEHCTBA C OJJTHOM EPEMEHHOU
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJIHOM IIEPEMEHHOM
4 OyHKIUH
41 [Monatue ¢ynkuuu. OOIacTh oOMpeAeNeHUS M MHOXXECTBO 3HAYCHHH
) ¢bynkiuu. CriocoObl 3ajaHus PYHKIMIMA
4.2 I'paduk pyHkuuu. UreHne cBOMCTB GYHKIMHU MO €€ rpaduKy




4.3 [Tpumeps! rpadukoB GYHKIMH, OTPAKAIOUINX PeaTbHbIE TPOIECCHI
44 OyHKIUHN, ONMUCHIBAIOIIME TMPSIMYI0 M OOpaTHYIO MPOMOPIHOHATBHBIC
) 3aBUCHUMOCTH, UX TpapuKu
4.5 OyHKIMU y =x? y = x°
4.6 Oyukmmn y = [x, y = |x]
4.7 ['paduaeckoe pernieHue ypaBHEHHH M CHCTEM YPaBHCHUIA
9 KIIACC
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 Uucna u BBIYUCIEHUS
1.1 ParyonanbHple uucia, HPpalMOHAIbHBIE YHUCIA, KOHEYHblE U OECKOHEUHbIE
JIECATHYHBIE JPOOH
MHOKeCTBO IeUCTBUTEIBHBIX YHUCEN, IEHCTBUTENbHbIE YHCIa KaKk OECKOHEUHbIE
10 JIeCSITUUHbIE ApoOU. B3auMHO 0HO3HAYHOE COOTBETCTBHE MEXY MHOKECTBOM
JIEMCTBUTEIIbHBIX YACE U KOOPAUHATHOU NpsiMO. CpaBHEHUE ACHCTBUTENbHBIX
qrces
1.3 Apudmerndeckue 1HCTBUSA C ACHCTBUTEILHBIMU YHCIIAMH
W3mepenusi, npuOimkeHus, olleHKU. PasMepsl 00BbEKTOB OKpYKAIOIIET0 MHPA,
14 JUIMTEIIEHOCTh TIPOIECCOB B OKpyXkaromeMm mupe. [IpubmmxénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh MpuOImkenus. Okpyrinenue uucen. [Ipukuaka u oneHka
pE3yJIbTaTOB BBIYUCIICHUN
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 YpaBHEHHUsI C OJHON ITIEPEMEHHON
2.2 JInneliHoe ypaBHeHue. PenieHne ypaBHEeHUH, CBOAAIIMXCS K JIMHEUHBIM
23 KBanpatHoe ypaBHeHue. PenieHne ypaBHeHH, CBOASIIIUXCS K KBaJPaTHBIM
24 BI/IKB"a,Z[pa\:FHOC ypaBHEHHUE. IIpuMepel pelieHuss YypaBHEHMH TpeTbed W
4yeTBEPTOM cTeneHel pa3okeHneM Ha MHOXKHUTEIN
2.5 Pemenne npoOHO-pallMOHAIBHBIX YPaBHEHUN
2.6 CucreMbl ypaBHEHUI
2.7 VYpaBHeHMe ¢ ABYMsI IEPEMEHHBIMU U €T0 rpadux
2.8 Pemenne cucreM qByX JTMHEWHBIX YPAaBHEHUU C JBYMS IEPEMEHHBIMU
29 PemeHvHe CHUCTEM JBYX YPaBHECHHM, OJHO M3 KOTOPBIX JMHEWHOE, a pyroe —
BTOpPOH CTENEHU
2.10 ['paduaeckast mHTEpHpETALINS CHCTEMBI YPABHEHHUH C IBYMsI TIEPEMEHHBIMU
2.11 Pemenne TeKCTOBBIX 3ajjau aredpandeckum crnocoOom
2.12 UuciioBble HEPABEHCTBA U X CBOMCTBA
2.13 Pemenne TMHENHBIX HEPABEHCTB C OJHOW NTEPEMEHHOMN
2.14 Pemienue cuctem JIMHEHHBIX HEPABEHCTB C OAHON NEPEMEHHOM
2.15 KBanpaTHble HEpaBEHCTBA
716 ['paduueckas uHTEpHpeTanvs HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS
MepEeMEHHBIMU
3 OyHKINH
3.1 KBagpatuunas ¢ysknus, e€ rpadpuk u cpoiictBa. [lapaborna, KOOpAMHATEHI




BEPIINHBI Tapadoiibl, 0OCb CAMMETPUU TapadoIIbl

3.2 ['paduxu GyHkmii y=kx, y=kx+b 1 UX CBOHCTBa

33 I'paduxu GyHkuil y=k/x, y = x° 1 UX CBOHCTBa

34 I'paduxu QyHKIHMI , ¥ UX CBOICTBA

4 YucnoBble OCIEI0BATEIHHOCTH

41 OnpezneneHue U crnocoObl 3aJaHUs YUCIOBBIX IOCIIENOBaTEIbHOCTEH. 3ajaHue
MOCIIEA0BATEIHLHOCTH PEKYPPEHTHOU popMyIioii U hopMyIIoi n-To dieHa

49 Apudmernueckass mnporpeccus. Dopmynsl n-ro  wieHa apu(pMeETHUECKO
IIPOTPECCUH, CYMMBI NIEPBBIX 71 YIECHOB

43 ['eomerpuueckass mnporpeccus. PopMysibl n-ro  4YjeHa I'eOMETPUYECKOi
IPOTPECCUH, CyMMBI IIEPBBIX 71 YWICHOB

44 N300pakeHre WieHOB apu(METHUECKOW U TEOMETPUYECKOH Mporpeccuid
TOYKaMH Ha KOOPJAMHATHOM MJI0CKOCTU. JIMHEHHBIH U 3KCIIOHEHIIMAJIbHBIA pOCT

4.5 CJ105KHbBI€ MPOLICHTHI




ITPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJILHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

Kon IIpoBepsiemble TpeGOBaHUS K PeIMETHBIM pe3yJbTaTaM
MPOBEPAEMOro 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMbl OCHOBHOI'O
TpeOoBaHus o0mero oopaszosanus Ha ocHoBe PI'OC

YMeHHe onepupoBaTh MOHATHSMHU: MHOXECTBO, IOJMHOYKECTBO,
olepanyy HaJ MHOYKECTBaMM; yMEHHME OIEpUpPOBaTh IOHATHIMMU:
rpad, cBs3HBIA Tpad, AepeBO, LUK, TPUMEHATh WX MPU PELICHUU
3aJa4; YMEHHUE UCIOIb30BaTh rpaduyeckoe mpeacTaBieHHe MHOXKECTB
JUTSl OTIMCAHUS PEAIbHBIX MPOLECCOB U SIBJICHHM, MPU PEIICHUH 3334
U3 IpYyruX y4eOHbIX NIPEIMETOB

YMeHHe onepupoBaTh MOHATUAMM: OIPEACIICHHE, aKCHOMA, TEOpEMa,
JIOKa3aTeNIbCTBO; YMEHHUE paclo3HAaBaTb HCTHUHHBIE W JIOXKHbBIE
BBICKA3bIBAaHUSA, IPUBOJIUTH INPUMEPbl W KOHTPIPUMEPHL, CTPOUTH
BBICKA3bIBaHUS U OTPULIAHMS BBICKAa3bIBAHUI

YMeHue onepupoBaTh MOHATHSMHU: HAaTypaJlbHOE 4YKCIIO, IPOCTOE M
COCTABHOE 4YMCIJIO, JEIMMOCTb HATYpPaJIbHBIX YHCEJI, IIPU3HAKU
JEIMMOCTH, 11eJI0€ YHCIIO, MOIYJbh 4YHCIlia, OOBIKHOBEHHAs Ipo0b U
necaTudHas ApoOb, CTaHJAPTHBIA BUJ YHUCIIA, PAIIMOHAIBHOE YHCIIO,
UppallMOHANILHOE YHUCJO, apu(METHYEeCKUil KBaJpaTHBI KOPEHB;
YMEHUE BBINOJHATH JEUCTBHS C YHUCIaMH, CpaBHUBaTh U
yHOpAIOYMBATh YHMCJIA, NPEACTaBIATh YHCIIa HAa KOOPAMHATHOMN
MpSIMOM, OKPYIJIATh YHCIIA; YMEHHUE JeNaTh MNPUKHUAKY U OICHKY
pe3yabpTaTa BEIYMCICHUN

YMeHue onepupoBarh IMOHATUAMM: CTEIEHb C LEIBIM II0KAa3aTeseM,
apudmeTnyecKuil KBaJpaTHBI KOpEHb, MHOTOYJIEH, alredpandeckas
IpoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHOW CTENeHU
00JbIlle €IMHUIIBI; YMEHHE BBINOJIHATH pacu€rbl Mo (opmyram,
npeoOpa3oBaHusl LENbIX, JAPOOHO-PAllMOHAIBHBIX BBIPAKEHUH H
BBIPDA)KCHUM C KOPHSAMM, Pa3jOKEHHE MHOIOUYICHAa HAa MHOXKUTEIH, B
TOM YHCIIE€ C MCIIOJIb30BaHHEM (OpPMYJT Pa3HOCTH KBAJApaToB M
KBaJ[paTa CyMMBI U pa3HOCTH

YMeHue oneprupoBaTh NOHATUSMHU: YHCIOBOE PAaBEHCTBO, YPaBHEHHE C
OIHOM TIEPEMEHHOM, 4YHCIOBOE HEPaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHME pellaTh JMHENHBbIE U KBaJpaTHbIE ypaBHEHUS,
IpOOHO-pallMOHATFHBIE YPABHEHHSI C OJHOW TEPEMEHHOW, CHCTEMBI
JBYX JINHEHHBIX YPAaBHEHWM, JIMHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJipaTHblE U JpOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C  OJHOMN
IIEPEMEHHOM, B TOM UYHCJE IIPU PELIEHUH 3a/1a4 U3 APYTUX MPEIMETOB
U TpaKTUYECKUX 3aJay; YMEHHE HCIO0JIb30BaTh KOOPAMHATHYIO
OpSIMYI0 U KOOPAMHATHYIO IUIOCKOCTh JUIS M300pakKeHUsS pelIeHUuin
YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKIMS, rpaduK QYHKIUU, HYIU
¢byHKIMY, IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA, IIPOMEXYTKH
BO3pacTaHMsl, yObIBaHUSA, HauOOJbIIEE M HAaUMEHblIEE 3HAYECHUs
GbyHKIMY; YMEHHE OIIEpUpPOBATH MOHSITUSIMU: npsimMasi
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MPONOPIMOHATIBHOCTh, JHUHEWHas (yHKUUS, KBagpaTuyHas (pyHKIus,
oOpaTHasi NPOMOPIHMOHATBHOCT, Mapabosia, rumnepOoia; yMeHHUe
CTpOUTH TpapuKu PYHKUUH, UCIIOIB30BATh IPpaUKU AJISl ONIPEICIICHUS
CBOMCTB IIPOIIECCOB M 3aBUCHMOCTEH, JJIsl peIICHHs 3aJad U3 JAPYTux
yu4eOHBIX TIPEAMETOB W PpEAIbHOW IKM3HM; YMEHHE BBIpaXaTh
(bopMyIaMH 3aBUCHMOCTH MEKIY BETHYHMHAMH

Ymenue OIepupOBaThH MOHSITUSIMHU: MOCJIEZI0BATEIbHOCTb,
apupMeTHyecKkass M TEOMETpUYECKas  IPOTPECCHH;  YMEHHE
WCIIOJIb30BaTh CBOMCTBA IOCIEI0BATEIBHOCTEH, (HOPMYINIBI CyMMBI U
o0IIero 4jeHa MpH peleHUH 3a/ad, B TOM YHCJe 3a/1a4 U3 JIPYTUx
y4eOHBIX MPEAMETOB U peaabHOU KUZHU

YMeHue pemiaTh 3alaud pa3HbIX TUIOB (B TOM 4YMCJE Ha HPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, IIEHy TOBApOB MU CTOMMOCTh
MOKYIIOK M yCIIYT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIPaBJICHUS JINYHBIMU U
CeMEHHBIMH  (PMHAHCAMM); YMEHHE  COCTABIISATH  BBIPAKCHHS,
YPAaBHEHUs, HEPAaBEHCTBA M CHUCTEMbl II0 YCIOBHUIO  3a/auH,
UCCIIEI0BaTh NOJIYYEHHOE PEIICHUE U OLCHMBATh IIPABJONOA00OHOCTD
[IOJIyYEHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh HNOHATHAMM: (Urypa, TOUKa, OTPE3OK, Mpsmasd,
1y, JIOMaHasi, yrojl, MHOrOyroJIbHUK, TPEyTOJIbHUK, PABHOOEAPEHHBIN
U PaBHOCTOPOHHHUH TPEYTOJBHUKH, HPSIMOYTOJIBHBIA TPEYTOJbHUK,
MeiraHa, OMCCEKTpUca M BBICOTA TPEYTOJIbHHKA, YETHIPEXYTONBHUK,
napajiesiorpaMM, poM0O, TNPSAMOYTOJIBHUK, KBaJpaT, Tpameuus;
OKpPYHOCTb, KpyT, KacaTeiabHas; 3HAKOMCTBO C IPOCTPaHCTBEHHBIMU
¢burypamu; yMmeHue pemarb 3a/aud, B TOM YHCJIE U3 MOBCEJHEBHOMN
KU3HU, Ha HAXOXKJIEHUE T€OMETPUYECKHUX BEJIIMYMH C MPUMEHEHUEM
M3YyYEHHBIX CBOMCTB (Uryp U QakToB

YMeHue onepupoBarh MOHATUSMU: PABEHCTBO (UIYp, pPaBEHCTBO
TPEYTOJIbHUKOB; I1apauIeIbHOCTh U NEPHEHAUKYJAPHOCTh IPSIMBIX,
Yrojl MEXAy MNpsIMbIMHM, HEPIECHANUKYJApP, HAKIOHHAs, IPOCKIUS,
nojobue ¢puryp, moio00HbIe TPEYTOJIbHUKU, CUMMETPHSI OTHOCUTEIBHO
TOYKM M TNPAMON; YMEHHE DPACIIO3HABaTh PaBEHCTBO, CUMMETPHUIO
nojobue ¢uryp, napauielbHOCTh U MEPHEHIUKYIIPHOCTh MPSMBIX B
OKPY’KaroIlleM MHpE

11

YMeHue omnepupoBaTh TOHATHUAMH: JUIMHA, PACCTOSHUE, YTOJ
(BenmnuMHa yrila, CHHYC M KOCHUHYC yIja TPEyrojbHHUKa), IJIOLIA/ib;
YMEHHUE OIEHUBATh Pa3Mephl MPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHpE; YMEHHE TMPUMEHATH (OPMYNIBI TEepUMEeTpa U  IUIOIMIATU
MHOTOYTOJILHUKOB, JUTMHBI OKPY>KHOCTH W TUIONIAJM Kpyra, o0bema
MPSIMOYTOJILHOTO TapaUIeNIeNUNe1a; YMEHUE MPUMEHSITh MPU3HAKU
paBEHCTBA TPEYTOJILHUKOB, TEOPEMY O CyMME YTJIOB TPEYTOJIbHHKA,
teopemy Iludaropa, TpPUTOHOMETPHUYECKHE COOTHOIICHUS TS
BBIYMCIICHUS JUIMH, PACCTOSIHUM, TUIOMIAAEH

12

13

YMmenue wuzo0paxarb IUIOCKHE (UIyphl W UX KOMOMHAIIWH,
MIPOCTPAHCTBEHHBIE (UTYPBl OT pPYKH, C TOMOUIbIO UYEPTEKHBIX
WHCTPYMEHTOB U JJIGKTPOHHBIX CPEACTB IO TEKCTOBOMY HWJIU
CHUMBOJIBHOMY OIMCAHHIO

VYMeHue omnepupoBaTh MOHSATHSAMHU:  MPSMOYTOJIbHAasE — CUCTeMa
KOOpJIMHAT, KOOPJAMWHAThl TOYKH, BEKTOp, CyMMa BEKTOPOB,
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MPOU3BE/ICHUE BEKTOPA HA YUCIIO, CKAJISIPHOE MPOU3BEACHUE BEKTOPOB;
yYMEHHE HUCIOJIb30BaTh BEKTOPHl M KOOPAWHATHI JJISl MPEACTaBICHUS
JaHHBIX W PEIICHUs 3aJa4y, B TOM YHCJIE M3 JPYruX Y4eOHBIX
MIPEIMETOB U PEalIbHOM KU3HU

YMeHue onepupoBaTh IOHATUSAMHU: CTOJIOMKOBBIE M  KPYIrOBBIE
IUarpaMMbl, — TaOMUIBl, cpenHee  apudmMeTHueckoe, MeIUaHa,
HauOoJiblllee M HAaUMEHbIIEe 3HAYECHHUs, pa3Max 4YHUCIOBOr0 Habopa;
YMEHUE  U3BJEKaTh, HHTEPIPETUPOBATH M  IpeoOpa3oBHIBATH
uHbOpMalLMIO, MPEJICTaBICHHYI0 B TaOlMLIAX M Ha JuarpaMmax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEajbHBIX IPOLECCOB U
SBJICHUH; yMEHHME paclo3HaBaTb M3MEHYMBBIC BEIMYMHBI B
OKpY KaroIleM MUpe

15

YMeHue omnepupoBaTh MOHATUSIMHU: CIyYalHBIA OMNBIT (CIydalHbIN
IKCIICPUMEHT), JJEMEHTApHOE COOBITHE (DJIEMEHTApHBIA HCXO[)
CIIy9aifHOTO OTBITA, CIIy9ailHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAWTh BEPOATHOCTH CIIYYaWHBIX COOBITUH B OMBITAX C
PaBHOBO3MO>KHBIMU JJIEMEHTAPHBIMU COOBITHSIMU; yMEHHE peIaTh
3a/ladyd METOJIOM OPTraHHU30BAHHOTO Mepedopa M C UCHOIb30BAHUEM
MpaBUjia YMHOXCHUS; YMEHHE OIICHUBATh BEPOSTHOCTH PEATbHBIX
COOBITUI W SIBJICHW, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX
MaJOBEPOSTHBIX COOBITHIA B OKPYXAlOIIeM MHPE W B IKH3HU;
3HAKOMCTBO C IIOHSITUEM HE3aBUCHUMBIX COOBITHH; 3HAKOMCTBO C
3aKOHOM OOJIBIIMX YUCEN U €r0 POJIbI0 B MACCOBBIX SBJICHHSIX

16

YMeHue BBIOMpPATh TOIXOASIIMNA W3YYCHHBIA METON IS PEUICHHS
3a7a4¥, NPUBOAUTH IPUMEPbl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEN B
MPUPOJE U KU3HU, PACIIO3HABATH MPOSBJICHUE 3aKOHOB MAaT€MaTUKHU B
HCKYCCTBE, ONMUCHIBATH OTAEJIbHBIC BBIJAKOLIMECS  PE3YJbTATHI,
MOJYYEHHBbIE B XOJI€ Pa3BUTHS MAaTEMAaTUKU KaK HAyKH, MPUBOJHUTH
MIPUMEPBI MATEMATUYECKUX OTKPBITUNA U UX aBTOPOB B OTEYECTBEHHOM
Y BCEMUPHOU UCTOPHUH




INIEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D
IHO MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

1 Yuciia v BBIYUCIICHUS
1.1 HarypanbHble 1 nienbie yucia. [Ipu3Haku AeIMMOCTH LEIbIX YHCel
10 OOBIKHOBEHHBIE M JIeCATHYHBIE  JApPOOM,  IPOLEHTHI, OECKOHEYHbIE
) MEPHOINIECKHE POOH
13 Panponaneueie  ymcna. Apu(MeTHYECKHE ONepalud C  PalUdOHATbHBIMU
qUCIaMU
1.4 JetictButenbHble uyncia. ApuMeTHYECKHE ONepanud C JACHCTBUTEIHHBIMH
quciIaMu
15 [Tpubnnxénnple BBIMMCICHUA, NPaBWIA OKPYIJICHMA, HPUKWIKA M OLCHKA
pe3yJibTaTa BhIYUCIICHUI
2 AnrebpanuecKue BHIPAKCHHS
2.1 bykBeHHbIE BbIpa)KEHHUS (BBIPAKEHUS C IEPEMEHHBIMHU )
29 Crenenp ¢ uenbiM mokasareneM. CTENeHb C palUMOHAJIbHBIM I10Ka3aTeJIeM.
CaoiicTBa cTenEHU
2.3 MHorouieHsl
2.4 Anrebpanueckas 1poob
25 ApupmeTnyeckuii  KOpeHb  HAaTypajJbHOM  CTENEHH. HewictBuss ¢
apu(MeTHUECKUMH KOPHSIMHU HaTypaibHOH cTeneHn
3 YpaBHEHMS U HEPABEHCTBA
31 [ensie n IpoOHO-pallMOHaNIbHbIE ypaBHEHHs. CHCTEMBI M COBOKYIHOCTHU
ypaBHEHUI
39 [lensle u npoOHO-palOHaIbHbIE HepaBeHCTBA. CHCTEMbI U COBOKYIMHOCTH
HEPABEHCTB
3.3 Pemenue TeKCTOBBIX 3aa4
4 YucnoBble IOCIE10BAaTENbHOCTH
4.1 ITocnenoBaTeabLHOCTH, CIIOCOOLI 3aaHUs TOCIEI0BATEILHOCTEN
49 Apudmernueckass U reomerpuyeckas nporpeccud. @Dopmyna  CIOXKHBIX
IIPOLIEHTOB
5 OyHKIMH
Oyukims, crnocodbl  3amaHus  QyHkuuu. I'padpuk  Qyskuum.  OOGmacTb
ornpezeNieHuss 1 MHOKeCTBO 3HaueHui pynkuuu. Hymu ¢yakuuu. [pomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (GYHKIMH. MakCUMyMbl U
MUHUMYMBbl QyHkuuu. HaunOonbliee u HanMeHblllee 3HaueHUE (QYHKIMM Ha
IIPOMEXKYTKE
6 KoopanHatsl Ha npsMOI M TJIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbI KOOPIMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuyeckue GUrypsl U UX CBOMCTBA
7.2 TpeyroapHUK




7.3

MHOroyrojibsHUKI

7.4 OKpy’>KHOCTb U KpYyT
7.5 N3mepeHne reoMeTpuuecKiuX BEIUYH
7.6 BekTopsl Ha 10CKOCTH
8 BeposTHOCTB U cTaTUCTUKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padmr




YYEBHO-METO/INUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Anre6pa, 7 ximace/ MaxkapseraeB FO.H., Munmtok H.I'., Hemkos K.U. u
npyrue, AknronepHoe oobmectBo «3natenscTBo «IIpocBemnierues

» Anrebpa, 8 kmacc/ MakaperueB FO.H., Munmtok H.I'., Hemkos K.W. u
npyrue, AxunonepHoe oomectBo «M3natensctBo «IIpocsenienue»

» Anre6pa, 9 knacc/ MakapserueB FO.H., Munatok H.I'., Hemkos K.W. u

APYruce, AKHI/IOHCpHOG O6H_[€CTBO «I/I3I[21TCJII>CTBO «HpOCBCIHeHI/IG»

METOIUYECKHUE MATEPHUAJIBI IJ1 YUUTEJISA

* KM 1o anrebpe k yueonuky MaxkapsrueBa FO.H.

*I[loco6ue ansa noaroroBku ydammuxcs k OI'D mox penakuuent Smenko
N.B.
INPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET
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