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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOINIETo
oOpa3oBaHus: OHA 00ECIeYMBAET U3yUCHHUE JIPYTUX JUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTApHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAODKEHUS 00pa30BaHUs U B MTOBCEAHEBHOM kU3HU. PazButue y oOyuaronmxcs
HAy4YHBIX TMPEJCTABICHUN O TMPOUCXOKIACHUM M CYUIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHUs] MaTEMaTUYECKON HAyKOM SIBJICHUI U MPOIIECCOB
B NIPUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAYyUYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIUMBIX IS aIalTallid B COBPEMEHHOM ITU(POBOM
obmectBe. M3yueHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMs HaOII0/aTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBAaTh CBOU JCHCTBHSI M BBIBOBI,
dbopmynupoBath yTBepxkaeHUsA. OCBOCHUE Kypca alireOpbl 00ecreunBaeT pa3BUTHE
JOTUYECKOTO MBINUICHUSI OOYYaroMIMXCsA: OHM HCHOJB3YIOT JACIyKTUBHBIE U
UHAYKTUBHBIE PACCyXJIeHUs, 0000LIEHNE U KOHKPETU3alNI0, a0CTparupoBaHue u
aHasornto.  OOydeHue  anrebpe  mpeAmnojaraeT  3HAYUTENbHBIT  00BEM
CaMOCTOSITENIFHOM  JICATEIBHOCTH  OOYYarOMIMXCs, TOSTOMY CaMOCTOSITENIbHOE
peleHune 3a7a4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINAIIA 00yUeHUSI.

B ctpykType nporpamMmmsl yueOHOTo Kypca «Anredpay 11 OCHOBHOI'O O0IIEro
o0pa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKNUE JINHUU:
«Yucnma © BBIUKCICHUSN», «ANTEOpandecKue BBIPAKEHUSN», «YPaBHCHUS W
HepaBeHCTBa», «DyHkium». Kaxgas w3 3THX CoAep)KaTeIbHO-METOIUIECKIX
JVHUHA pa3BUBACTCs Ha MPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOICHCTBYS C
IpyrMMHM €ro JHHUSAMH. B Xoje wu3ydeHuss ydeOHOro Kypca o0Oydarommmcs
IPUXOJIUTCS JIOTHUECKU PacCyKAaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s36IK. B CBsI3M ¢ 9TUM B TMporpaMMy y4eOHOTO Kypca «Ajredpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEJCTaBICHHBIE BO BCEX OCHOBHBIX pasjenax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIUE OBJAJCHUIO 00YyYaIOIIMMUCS
OCHOB  YHUBEpCAJIBHOTO  MaTemaThueckoro ss3bpika. CoxpepkaTenpHOW |
CTPYKTYpHOM OCOOCHHOCTBIO y4eOHOTro Kypca «AunreOpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMA «YHWCIa W BBIYUCICHUS» CIYXKUT OCHOBOW ISt
JaNbHENIIEr0 U3yYeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYarOUIUXCs
JIOTUYECKOTO MBINIICHUS, (JOPMUPOBAHUIO YMEHHS MOJIH30BAThCS aIrOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsi IOBCEIHEBHON
KU3HU. Pa3BUTHE MOHATUS O YMCJIE HA YPOBHE OCHOBHOTO 00Iero oOpa3oBaHMs
CBSA3aHO C PALMOHAIBHBIMM M HUPPALUOHATBHBIMH YHCIAMHU, (HOPMUPOBAHHEM



MPEACTABICHUMN O JEHCTBUTEIHLHOM YKCIie. 3aBEPILICHHE OCBOECHHUS YUCIOBOU JTUHUU
OTHECEHO K CpeHEMY 0011IeMy 00pa30BaHMUIO.

Conepkanue JByX anreOpanyeckux JUHUN — « AJITeOpaniecKue BhIPaKCHUS
U «YpaBHEHUS] U HEPABEHCTBa» CHOCOOCTBYET (POPMUPOBAHUIO Yy OOYyYaIOIIUXCS
MaTEeMaTUYEeCKOro armapara, HeoOXOAMMOTro MJii pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX PEIMETOB U TPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
o0miero obpazoBaHusi y4eOHBIN MaTepHall TPYNIUPYETCS BOKPYT palMOHATIBHBIX
BbIpaKEeHM. AnreOpa JEMOHCTPUPYET 3HAYECHHUE MATEMATUKHU KakK s3bIKa JUJIst
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEIEH, OIUCAHUS TMPOLUECCOB U  SABJICHUU
peansHOro Mupa. B 3amaun o0ydueHus anredpe BXOAAT TaKKe NalibHENIIee pa3BUTHE
QITOPUTMHYECKOTO MBILIEHHS, HEOOXOIMMOT'0, B YaCTHOCTH, JJIs1 OCBOEHHUS Kypca
MHPOpMATHKHA, W  OBJAJICHUE HAaBbIKAMM  JICAYKTUBHBIX  PacCCyXICHUMH.
[TpeoOpa3oBanue CHUMBOJBHBIX (POPM CHOCOOCTBYET pa3BUTHIO BOOOpa)KEHUS,
CHOCOOHOCTEN K MaTEMaTHYECKOMY TBOPUECTBY.

Copeprxanre pyHKIMOHAIBHO-TPAPUUECKON JTMHUH HALEIEHO Ha MOJIyYeHHUE
oOy4JaronMMHCs 3HaHUM O (PYHKUMSIX KaK BaKHEHIIEH MaTeMaTUYECKON MOJIENH
JUTSI OTMCAHUS ¥ UCCIIEOBAHUS pa3HOOOPA3HBIX IPOLIECCOB U ABJICHHUM B IPUPOE U
obmiectse. M3yuenue Mmatepuasna cnocoOCTBYET Pa3BUTHIO Y O0YUAIOUIUXCS YMEHUS
UCIIOJIb30BaTh PA3JIMYHBIE BBIPA3UTEIBHBIE CPEJICTBA SI3bIKA MATEMATUKU —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEAICTABICHUM O POJIM MaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYpPHI.

CornacHo yueOHOMYy IlaHy B 7-9 Kjaccax u3ydaercs ydeOHBIH Kypc
«AnreOpa», KOTOPbIA BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COACpMKaHUS:
«Yucnma u BBIUKCICHUN», «ANTEOpandecKue BBIPAKEHUSN», «YPaBHCHUS W
HEPABEHCTBA», «DYyHKIUN.

Ha uzydenue yueOHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 Kiacce —
102 yaca (3 yaca B Heneno), B 8 kiacce — 102 yaca (3 yaca B Hezeno), B 9 kiacce
— 102 gaca (3 yaca B Heento).



COJAEPKAHUE OBYUYEHUA
7 KIIACC

Yuciaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JIECSITHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k gpyroi. IloHATHe palnMOHAIBHOTO YHCHA, 3aluCh, CpPaBHEHUE,
YHOOPSAIOYMBAHUE  pAlMOHANBHBIX  4uceld. Apudmernyeckue JEHUCTBUS €
palrOHAIBHBIMA YKCIIaMH. Pemenne 3axad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[IOKa3aTeJeM: OINpeAesieHue, NpeoOpa3oBaHue
BBIPOKEHUI HA OCHOBE OIpeIeNieHus, 3auch 00nbIuX uncen. [IpolueHTsl, 3anuch
IIPOLIEHTOB B BHUJE IpoOU U JpoOM B BHJIE MPOLIEHTOB. TpU OCHOBHBIE 33Jlayd Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YHUCE.

PeanpHble  3aBUCMMOCTH, B TOM 4HClIe TpsiMas ©W  oOparHas
IIPOTIOPLIHOHAIBHOCTH.

AuredpanvyecKue BbIPpaKEeHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4yeHHus rnepemeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXY BEIIMYMHAMU B BUJIE
dbopmynbl. Beraucienus mo popmynam. [IpeodpazoBanne OYKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO pAaBHbIE BBIP@KEHMS, MpaBWIa MpPeoOpa3oBaHUsl CyMM U
MPOU3BEEHUH, PAaBUIIa PACKPBITHUS CKOOOK U MPUBEAEHUS OJOOHBIX CIaraeMbIX.

CBoiICTBA CTENEHU C HATyPAIbHBIM MOKA3aTEIEM.

OnHouwiensl U MHOTOWIEHBI. CteneHb MHOTOWwIeHa. CloKeHue, BhIYUTAaHHE,
YMHOXEHHE MHOTO4JIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaAPaT CyMMBI
Y KBaApar pa3HocTh. Popmyiia pa3HOCTH KBAaIpaToB. Pa3iioxkeHne MHOTO4WJICHOB Ha
MHOKHUTEH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpPEHb YpaBHEHHWsI, TpaBuia MpeoOpa3OBaHUS YpaBHEHUS,
PaBHOCUJIBHOCTb YPAaBHEHHU.

JluHenHOe ypaBHEHHE C OIHOW MEPEMEHHOM, YHUCIIO KOPHEH JIMHEHHOIO
ypaBHEHMUS, pEIICHUE JIMHEHHBIX YpaBHEHUN. COCTaBIICHHE YPABHEHU IO YCIOBUIO
3a7a4u. Pelenre TeKCTOBBIX 3a/1a4 € MOMOILBIO YPaBHEHUM.

JluneitHoe ypaBHEHHUE C IBYMs MIEPEMEHHBIMU U ero rpaduk. Cuctema AByX
JIMHEMHBIX YPaBHEHUW C JBYMs IIepeMEHHbIMHU. PemieHune cucrem ypaBHEHUU
Croco0OM MoACTaHOBKU. [IpuMepsbl perieHus TEKCTOBBIX 3a7a4 C TIOMOIIbIO CUCTEM
YPaBHEHUM.

DyHKIUU



Koopaunara Touku Ha npssmout. UncnoBsle TpoMexKyTKU. PaccTosiHne Mexay
JBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpssimoyrosibHast cucteMa koopauHat, ocu Ox u Oy. AlGcuucca U opauHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [Ipumeps! rpaukoB, 3aJaHHBIX (GOPMYJIaMHU.
Urenue rpadukoB peanbHbIX 3aBucuMocTeil. [lonarue pynkuunu. I'padpuk pyHKIMM.
CaoiictBa dynkimii. Jluneiinas ¢yukuus, e€ rpaduk. I'paduk pynkiwmm y = |x|.
['padmyeckoe pelnieHne IMHEHHBIX YPAaBHEHUHN U CUCTEM JIMHEHHBIX YPaBHEHUIA.

8 KVIACC

Yuciaa v BIYMCICHUA

KBaaparueiii kopeHb u3 uwucia. [loHsitue 00 uppalMoOHAIBHOM YHCIE.
Jecatruunble TpUOIMKEHUST UPPALIMOHAIBHBIX uKcen. CBoMCTBA apuMETHYECKUX
KBaJpaTHBIX KOPHEN U UX MPUMEHEHHUE K MPEe0OPa30BaHUIO YNCIOBBIX BhIpaKECHUMN
Y BBIUHMCJIEHUSM. JIeCTBUTEIIBHBIE YUCTIA.

Crenens ¢ 1enbIM NIOKa3aTeneM U e€ cpoiictBa. CTanaapTHas 3aMuCh YUCIa.

AnreOpanyeckre BhIpaKeHUSAJTreOpandeckne BbIpaKeHu st

KBagpaTHbIil TpEXWIECH, PA3JIOKEHNUE KBAPATHOTO TPEXUIIEHA HA MHOKHUTEH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.
CnoxeHue, BBIYUTAHHUE, YMHOXEHHE, JEJICHHUE alreOpandeckux ApoOeH.
PanronanbHbIe BhIpaXKEHHUS U UX ITpeoOpa3oBaHue.

VYpaBHEHUs U HEPaBEHCTBAY pABHEHUSI U HEPABEHCTBA

KBaapartHoe ypaBHeHue, (opMysia KOpHEH KBaApaTHOTO ypaBHeHUs. Teopema
Buera. PemieHue ypaBHEHUN, CBOIAIIMXCS K JIMHEMHBIM W KBaJpPaTHBIM.
[Ipocreiimme qpoOHO-palMOHAIBHBIC YPABHEHHUS.

['padrueckas uaTEpHpeTalvs YpaBHEHUN C BYMS MEPEMEHHBIMU U CUCTEM
JVHEWHBIX YPAaBHEHHWW C JBYMsS IlepeMeHHbIMHU. l[Ipumepsl pemeHust cucrem
HEJIMHEUHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

YuciioBble HEPABEHCTBA M MX CBOMCTBA. HepaBEeHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OAHOM IEPEMEHHOM.
CucTteMbl JIMNHEHHBIX HEPABEHCTB C OJJHON IEPEMEHHOM.

OyHKIMNPYHKIMH

[Tonsitue pynkuuu. OOIaCTh ONpeAesIeHUs U MHOKECTBO 3HaUYE€HUN (QYHKIIUU.
CrnocoObl 3aanus PyHKIHIA.

I'padpux ¢ynkuun. Yrenune coilcTB ¢yHKuuu no e€ rpaduxy. IIpumeps
rpadukoB GyHKIHMA, OTPaXKAIOIIKUX peabHbIE MPOIECCHI.



DYHKIMK, OIMKCHIBAIONIME MPIMYI0 H OOpaTHYIO MPOMOPHHOHATbHBIE
3aBuCHMOCTH, UX rpadukn. Oyukuun y = x2, y = x3, y = \x, y=|x|. Ipaduueckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHECHUM.

9 KITACC

Yucia ¥ BbIYMCICHUS

ParnmonanpHpie 4ncna, UppallMOHAIBHBIC YHCIIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE APoOU. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
Kak OECKOHEUHbIE JecATUYHbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCEN U KOOPAUHATHOM MTPSAMOM.

CpaBHEHHE JIEWCTBUTENIbHBIX YHCEN, AapU(PMETUYECKUe JEHUCTBUS C
JEUCTBUTEILHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKPYXKAIOLIETO MHpa, JJIUTEIBHOCTh IPOLIECCOB B
OKpPY’KaroIeM MUpE.

[TpubnnKEHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpyTJeHHe
yucen. [[puknaka u orieHka pe3yJibTaTOB BEIYUCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. Penienne ypaBHEHUN, CBOJSAIIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHHe. PemieHne ypaBHEHUN, CBOMSIIMXCS K KBaJAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTETICHEN Pa3JI0KEHNEM HA MHOKUTEIH.

Pemenue npoOHO-paliMOHAIBHBIX YpaBHEHUW. PelieHne TeKCTOBBIX 3ajiady
aredpandyeckKuM METOJIOM.

VYpaBHeHUE ¢ AByMsl NIEPEMEHHBIMU M €ro rpaduk. PemeHue cuctem AByX
JIMHEWHBIX YPABHEHUM C IBYyMS IIEPEMEHHBIMU. PellieHne cCUCTEM JBYX YpaBHEHUN,
OJIHO U3 KOTOPHIX JHMHEHHOE, a Japyroe — BTOpoil creneHu. ['paduueckas
MHTEPIIPETaLNs CUCTEMBl YPABHEHUN C IBYMs IIEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4 alredpanyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JMHEHHBIX HEPABEHCTB C OJHOM mIepeMeHHOU. PemieHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpatHeie HepaBeHCTBaA.
['padmyeckas MHTEpHpeTalns HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
MIEPEMEHHBIMM.

OyHKIMNPYHKIMH

KBagparnunas ¢ynkuus, e€ rpaduk u cBoictBa. [lapaboma, KOOpaAUHATHI
BEPUIMHBI 1apadOoJIbl, 0Cb CUMMETPHUH MAPaOOJIbI.

Ipaduxu dysxmmit: y =kx, y =kx + b, y =k/x, y =x3, y =Vx, y = [x| , u ux
CBOWCTBA.



YucnoBble  mociienoBaTeIbHOCTUYMCIOBBIE  MOCJAEI0BATEIBHOCTH M
Nporpeccuu

[loHATHE YMCIIOBOM TMOCIEAOBATEIBLHOCTU. 3a/laHUE TIOCJIEIOBATEIIBHOCTH
pEKyppeHTHOH dhopMyIioi U HOpPMyYJIIOi n-TO YICHA.

Apudmernueckas U reoMerpudeckas mnporpeccur. PopMynbl n-TO YieHA
apru(PpMETUIECKON U TeOMETPUUECKON MPOrpeccuit, CyMMbl IEPBBIX 71 YJICHOB.

N3o0paxkeHne 4jiaeHOB aprU(METHUYECKOH M TIeOMETPHUYECKOM IPOTpPecCHid
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIOHEHIUAIBHBIN POCT.
CnosxHbIE IPOLIEHTHI.



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

JIMYHOCTHBIE PE3YJBbTATDBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMMmbl y4eOHOro Kypca
«Anredpa» XapaKTEepU3YyIOTCS:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM HMHTEpeca K TMPOLUIOMY M HACTOSALIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTHOKEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IMIKOJbI, K MCIOJb30BAaHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN TpaXKIaHUHA U PEATU3ALUU €TI0
opaB, IMpPEICTaBICHHMEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIHMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKUX MPOOIIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHEM JIOCTH)KEHUI HAyKH, OCO3HAHHEM BaXHOCTH
MOPAJIBHO-3THYECKUX MPUHLHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyaoBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHBHOE Yy4YacTHE€ B PEIIEHUM MPAKTUYECKUX 3aaad
MaTE€MaTUYeCKOM HaANpaBICHHOCTH, OCO3HAHMEM Ba)XXHOCTU MAaTEMaTUYECKOIrO
o0pa30BaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCHEIHON NpodeccrOoHaTbHOM
NESTEIIbBHOCTH M Pa3BUTHEM HEOOXOIUMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

OpUEHTalMel B JEATETbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS 4YE€JIOBEKa, MPUPOIBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UeIOBEYECKOM
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTeMaTUYECKOW KYyJIbTypOoM Kak CpeACTBOM
IIO3HAHMWS MHpPA, OBJIAJICHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeSATEIbHOCTH;



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

TOTOBHOCTBHIO MPUMEHSITh MaTeMaTHYECKHE 3HAHUS B HMHTEpecax CBOETO
3I0POBbsI, BEACHUS  3J0pOBOro  oOpa3a KU3HH  (3I0POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH ), C(DOPMUPOBAHHOCTHIO HABBIKA pe(IIeKCUH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOIO K€ MpaBa APYroro 4ejioBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTAaIMel Ha IPUMEHEHNE MaTEMaTUUECKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYKAIOIICH CpeJibl, INIAHUPOBAHUS MTOCTYIIKOB U OIEHKH
MX BO3MOXXHBIX MOCJICICTBUI JJIsl OKPYXKAIOIIEH Cpeibl, 0OCO3HAHUEM TJI00aIbHOTO
XapakTepa SKOJOTMYECKUX MPOoOJIeM U MyTel UX PEeIICHUs;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJOBHUAM COLUMAJLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOIMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPaAKTUUYECKYIO JEATeIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS Yy JPYTUX JIOJIEH, MpUOOpeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3 ONBITA JPYTHX;

HEOOXOJMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIHpOBaTh WJEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTAX U SBJICHUSIX, B TOM YHUCJIC
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYallMi0, BOCIPUHHMATH
CTPECCOBYIO CHTYAallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pelIeHUs] U JeHCTBUsA, (GOPMYJIMPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3oBble 1ornueckue aAefcTBUA:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATHH, OTHOIICHWH MEXKIy TOHSTHAMH, (OPMYIUPOBATH
OTpEJCICHUs]  TMOHSATWUW, YCTAHABIMBATH CYIIECTBCHHBIA  MPHU3HAK
KJaccu(uKay, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOoBaTL W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPIUTEIbHbIE W OTpHIATEIbHBIC, €IUHUYHBIC, YacTHhIE W O0OIIue,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeurss B (akTax, MAHHBIX, HAOMIOACHUSX W YTBEPKICHUSX,
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEN W IPOTUBOPEUHIA,
JIeNaTh BBIBOABI C HCIIOJNB30BAHMEM 3aKOHOB JIOTHKH, ICTyKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHH, YMO3AKIIIOUESHUH TI0 aHAJIOTHH;
pa30upaTh T0Ka3aTeIbCTBA MATEMATHUCCKUX YTBEPKICHUH (TPSIMBIEC B OT
MPOTUBHOTO), MPOBOJWTH CAMOCTOSTEIBHO HECIOKHBIC TOKa3aTelIbCTBA
MaTeMaTHYeCKUX (PaKTOB, BBICTpaWBaTh AapTyMEHTAILMIO, TPUBOJHUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelIieHus: y4eOHOM 3amauu (CpaBHUBATh HECKOJBKO
BapUAHTOB peIICHHUS, BBHIOMpATh HambOJee MOAXOAANMK ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTCPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA:

HCIIOJIb30BaTh BOMPOCKHI KaK MCCIIEI0BATEIbCKUM MHCTPYMEHT IO3HAHMS,
(bopMynIupoBaTh BONPOCHI, (UKCUPYIOLIUME IMPOTUBOpEUYUE, MpoliIemMy,
CaMOCTOSATENILHO YCTaHaBIMBAaTh HCKOMOE U JaHHOE, (HOPMHPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO TTO3UINI0, MHCHHCE;

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJIICHHOMY IUJIaHY HECJIOXKHBIM
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEA0OBAHKE IO YCTAHOBICHUIO 0COOEHHOCTEM
MaTeMaTH4YECKOro 00bheKTa, 3aBUCUMOCTEN 0OBEKTOB MEX Ty COOOI;
CaMOCTOSITENIbLHO (hOPMYJIUPOBATH 0OOOIIEHHS U BBIBOJIBI IO pE3yJibTaTam
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAHUS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCa, a TAKXKE BBIJIBUTATH
MIPETOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTATOUYHOCTh W HU30BITOYHOCTh HH(OpPMalMM, JAHHBIX,
HEOOXOUMBIX JIJISl pEeLICHU 3a4a4u;

BBIOMpATh, aHAIU3UPOBATh, CHUCTEMATU3UPOBATH W HWHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U POPM IIPEICTABIICHUS,

BBIOMpATh (opMy TMpeACTaBiIeHUS HWHDOpMAUUMU U HILTIOCTPUPOBATH
perraemMbie 3aladyd  CX€MaMH, JuarpaMMaMH, WHOW Tpapukod ©u ux
KOMOMHAIIUSIMU;

OLICHMBAaTh HAAEKHOCTh WH(OOPMAIMU 1O KPUTEPHUSM, MPEATIOKEHHBIM
YUHUTENIEM UM CHOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe 1eiCTBHA:

BOCIPUHUMATh U (GOPMYJIHPOBATH CY>KJIEHUS B COOTBETCTBHUHU C YCIOBUIMHU
¥ LIETISIMU OOILIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3pEHUS



B YCTHBIX M MHCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS MO XOAY PEIICHHUs
3aJa4, KOMMEHTHUPOBATh MOJTYyYEHHBINA PE3yIIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIPOCHI IO CYHIECTBY 00CYKAaEMOU TEMBI,
po0JIeMBbl, pelIaeMoi 3aJ1auM, BbICKAa3bIBATh UJIEU, HAIIEJICHHBIE HA IOUCK
pELICHUs, COIOCTABIATh CBOM CYXKIEHUS C CYXICHUSMHU JIpyTux
YYaCTHUKOB JHaliora, oOHApYXUBATh PA3IMYUE M CXOJCTBO MO3MIIHMA, B
KOPPEKTHOH Gopme PopMyTupOoBaTh Pa3HOTIACHS, CBOH BO3PAKCHHUS;
OPEICTaBISITh  pe3yJNbTaThl  pEHIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJIEJOBaHMSI, POEKTA, CAMOCTOSITENILHO BEIOMPATh (JOpMAT BBICTYIUICHHUS
C Y4€TOM 3aj1a4 NIpe3eHTAllUU U OCOOEHHOCTEN ayAUTOPUH;

MOHMMATh M UCIIOJIb30BATh MPENMYIIECTBa KOMAHIHOW U MHIUBUIYaTbHOU
paboTHI IPH pElIeHNH YYEOHBIX MaTeMaTHUECKHX 3a71aY;

IPUHUMATH LEJIb COBMECTHON AESITENBbHOCTH, TUIAHUPOBATh OPraHU3aLUI0
COBMECTHOI paboThl, pacupelessiTb BHABI pPadOT, JOroBapUBaTHCA,
00Cy>IaTh MPOLIECC U Pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH

y4acTBOBaTh B TpPyHmnoBbIX (opmax paboTsl (00CyXaeHus, oOMeH
MHEHHUSIMU, MO3TOBBIE IITYPMBbI U APYTHE), BHIIOJIHATH CBOIO YaCTh paOOTHI
U KOOPJMHHUPOBATh CBOM JAEUCTBUS C JAPYTMMU YIEHAaMU KOMAaH/IBI,
OILICHWBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMH MPOMYKT MO KPUTEPHUSAM,
c(OopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUA.

PeryasiTuBHbIe yHUBeEpPCAJbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO COCTAaBJATH IUIAH, AJITOPUTM PELICHUs 3aJa4yd (MU €ro
4acTh), BbIOMpATh COCOO pEIICHHsS C Y4ETOM HMMEIONIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTHUPOBATH
BapUAHTHI pEIICHUN C y4ETOM HOBOM MH(MOpMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3ysibTara
pellIeHusT MaTEMAaTUYECKOH 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTH IPU PEIICHUN 33/1a4H,
BHOCHTH KOPPEKTHUBHI B JICATCIHPHOCTh HA OCHOBE HOBBIX OOCTOSITCIBCTB,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3yJIbTATA ICATEIBHOCTH MTOCTABICHHOMN LIEJIN U
YCJIOBUSM, OOBSCHATh MPUYUHBI JOCTHKEHUS WJIM HEAOCTHXKCHUS LIEIH,
HAXOJIUTh OIMHUOKY, aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJIBTATDBI



K xoHiy oOyuenus B 7 kJjacce OOyYarONIMICS TOJYYHUT CISTYIOIIIE
MpPEAMETHBIE PE3YIbTATHI:

Yuciia 1 BLIYMCTIEHUS

BbInonHATh, codyeTass YCTHbIE M MHCbMEHHBIE NMPUEMBI, apuMETHUECKHE
JIEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3HaYeHWS YHUCIOBBIX BBIPAKCHUM, MPUMEHSTH Pa3HOOOpa3HBIC
CIIOCOOBI M MPUEMBI BBIYUCIICHUS 3HAYCHUH TPOOHBIX BBIPAKEHUN, COIACPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauTh OT oaHOM (OPMBI 3aMKMCH YUCEN K JPYyroi (mpeoOpa3oBbIBATH
JECATUYHYIO P00 B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTHU
B 0ECKOHEYHYIO JECATUYHYIO IPOOB).

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAIILHBIC YUCIIA.

OKpyTIsTh YUCIA.

BBITIONHATS TPUKUIKY U OLEHKY pe3yjIbTaTa BBIYMCICHUN, OIEHKY 3HAYCHUI
YUCJIOBBIX BBIPAXEHUH. BBIMOMHATH JAEHCTBUSA CO CTENMECHSIMH C HATypaIbHBIMH
MOKa3aTeIsIMH.

[IpuMeHATh IPU3HAKU IETUMOCTH, Pa3I0KEHNE Ha MHOXKUTEINIM HAaTypalbHbIX
YHCEJL.

PemaTe mpakTUKO-OpUEHTUPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPOMOPIHUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUS 3a7ad ¢ YYETOM OTPAaHMYECHUH, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaEMbIX 0OBEKTOB.

AJiredpanyeckue BbIpaKeHHUs

Hcrnonb30BaTh anredpandeckyro TEPMUHOJIIOTHIO U CHMBOJIUKY, TPUMEHSTh €€
B MPOIECCE OCBOCHUS YUeOHOI0 MaTepHaia.

Haxonute 3HaueHUsT OyKBEHHBIX BBIPAKCHHH TPH 3aJaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

BrImonHITh MpeoOpa3oBaHus 1EJI0T0 BHIPAXKEHHS B MHOTOWICH TTPUBEACHUEM
MOAOOHBIX CJIaraeMbIX, PACKPhITHEM CKOOOK.

BBINMOMHAT yMHOXKEHHE OJIHOYJICHA HAa MHOTOWIEH M MHOTOWIeHa Ha
MHOTOYJICH, IPUMEHSTH (DOPMYJIbI KBaJIpaTa CyMMBI U KBajpaTa pa3HOCTH.

OcCyHIecTBIATh PA3I0KEHUE MHOTOWICHOB HA MHOXKUTEIU C TOMOIIbIO
BBIHECEHUS 32 CKOOKHM OOIIEr0 MHOXKUTEIS, TPYIIITUPOBKU CIaraeMbIX, TPUMEHEHUS
bhopMyJT COKpAIIEHHOTO YMHOXKECHHUSI.

[IpuMeHsTh MpeoOpa3oBaHUsi MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
U3 MaTeMaTHKH, CMEKHBIX TIPEIMETOB, U3 PEaTbHOM MPAKTHUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEN C HATYPAIBHBIMHU IIOKA3aTEISIMHU LIS
npeoOpa30BaHUs BHIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA



Pemwlare yiMHEMHBIE YpaBHEHUS C OJHOM NEPEMEHHOMW, NMPUMEHSSA IIPaBUIIA
nepexoaa OT UCXOIHOIO YPAaBHEHHS K PaBHOCWIBHOMY eMy. IIpoBepsTsh, sABisieTcs
JIM YUCIIO KOPHEM YPABHEHUS.

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

[lonOupaTe mnpuMepsl Map 4YKCEN, SBIAIOLNIMXCS PEIICHHEM JMHEHHOrOo
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHON IJIOCKOCTH IpaUK JIMHEHHOTO YPAaBHEHUS C IByMS
IEPEMEHHBIMHU, MI0JIb3YSACh I'pa)UKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHU.

Pemate cucteMsl IByX JIMHEWHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pellaTh JIMHEWHOE YpaBHEHUWE WM CHCTEMY JIMHEWHBIX
YPAaBHEHUH MO yCIIOBHUIO 3aJa4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ1ayyl NIOJyYECHHBIN PE3yJIbTaT.

DOyHKIUU

N300paxath HA KOOPAUHATHOW MPSMOM TOYKH, COOTBETCTBYIOIINE 3a1aHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KU, MHTEPBAJIbl, 3alHCHIBATh YHCIOBbIE IPOMEKYTKH Ha
aJreOpanvdeckoM s3bIKeE.

OtMeyaTh B KOOPAMHATHON IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM,
CTpOUTh rpaduky TMHENHBIX GyHKUMNA. CTpouTh rpaduk GyHKUUU y = |X|.

OnuceiBaTh C TMOMOMIbIO (YHKUMA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOUMOCTD,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHue pyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[TonnmaTe rpaduyeckuid cnocod MpeAcTaBICHHUS W aHanu3a UMH(opMmanuwu,
U3BJIEKATh U UHTEPIPETUPOBATH UH(OPMAIUIO U3 TPAPUKOB peaTbHbIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kiacce oOyYarONIMICS TOJNYYHUT CIETYIOIINE
MpEeIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

Hcnonb30BaTh HadallbHbIE MPEACTABICHHUS O MHOKECTBE JEHCTBUTEIBHBIX
YHCell AJIsl CPaBHEHUs, OKPYTJICHUS U BbIUMCICHUM, N300pakaTb AEHCTBUTEIbHBIC
YHCJIAa TOYKaMH HAa KOOPJAUHATHOM MPSAMOM.

[IpumeHsaTh mOHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHM, UCIOJIb3Ysl MPU HEOOXOAUMOCTH KaJIbKYJSATOP, BBINOIHITH
npeoOpa3oBaHusl BBIPAKEHUN, COJIEPXKALIUX KBaJgpaTHbIE KOPHHU, HCIOJIb3Ys
CBOWCTBA KOPHEU.

Hcnonb30BaTh 3amucH OOJIBIIMX M MaJIbIX YUCEN C MOMOIUBIO JECATHYHBIX
npoOeit u creneneit uucia 10.



AJireOpanveckue BbIpaKeHUS

[IpuMeHATh TMOHATHE CTENEHW C LEJbIM IOKa3aTelIeM, BBIITOIHSITh
npeoOpa3oBaHus BBIPAXKEHU, COIEPIKAIIUX CTENIECHH C LEIbIM MOKa3aTEeJIEM.

BbITIONHATE TOXAECTBEHHBIE MPE0Opa30BaHUs pallUOHATBHBIX BIPAKEHUN Ha
OCHOBE IMPaBUJI ICUCTBUI HaJ MHOTOUYJICHAMU U alIreOpandyecKUMH ApOOsIMHU.

PackmnanpIiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEIIH.

[IpumeHsTh npeoOpa3oBaHus BEIPAXKEHHM JIs1 pEIICHUS Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pewaty nMHENHBIE, KBAaJIpaTHbIE YPAaBHEHUS U PAlMOHAJIbHBIE YpAaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI IBYX YPaBHEHUH C IBYMsI IEPEMEHHBIMU.

[IpoBOANTE MPOCTEHIINE HUCCIETIOBAHNUS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHHUEM IrpapUuecKuX MpeACTaBlIeHUN (yCTaHaBIMBATh, UMEET
JY ypaBHEHWE WM CUCTEMAa YPABHEHUM PELICHUS, €CIM MUMEET, TO CKOJIbKO, U
npouee).

[lepexoguTh OT clOBeCHON (OPMYIMPOBKH 3aJayd K €€ anreOpandyeckoin
MOJIENIA C TIOMOILIBIO COCTaBJICHUS YPABHEHUS WJIM CHUCTEMBbl YpaBHEHUH,
WHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a[a4M ITOIYYEHHBIN pe3ysbTarT.

[IpuMEHSTh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHHSI, OLICHKH, pellaTh
JIMHEWHbIC HEPABEHCTBA C OJIHOM MEPEMEHHOM U UX CUCTEMBI, J1aBaTh rpauuecKyto
WJUTIOCTPALIMIO MHOKECTBA PELICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUIMHA

[Tonnmath ¥ MCHONB30BaTh (HYHKIMOHAIBHBIE MOHSITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O003HAUEHMs), ONPENENATh 3HAUCHHE (PYHKIMHM O 3HAYCHUIO
apryMeHTa, OlpeAeiaTh CBOMCTBAa PYHKIMU N0 €€ rpaduKy.

Crtpoutsb rpaduku d7eMeHTapHBIX QYHKIIUNA BUJIA:

y =k/x, y=x2, y =x3,y = |x|, y = VX, OIIHCBIBATb CBOMCTBA YHCIOBOI (yHKIHN
o e€ rpaduxy.

K koHmy oOyueHus B 9 kiacce o0Oyd4aroIIMHCA TMOJYYUT CIEIYIOIIHNE
NpPEeIMETHbBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHHBAaTh U YIIOPSIIOYMBATH PALMOHAIBHBIE U HPPALMOHAIBHBIE YHCIIA.

BrimonuaTe apupmMeTHueckre 1eUCTBUS C palliOHAIbHBIMU YUCIIAMU, COUETast
YCTHBIE U MHUCbMEHHBIE MPUEMBI, BBHIMOJIHATH BBIYMCICHHUS C HUPPALUOHATBHBIMU
YHUCIIAMH.

HaxonuThk 3HaueHus CTENEeHEeN C UEIbIMU NTOKA3aTeNsIMU U KOPHEH, BBIYUCIISTh
3HAYEHUS YUCIIOBBIX BBIPAXKEHUMN.

OKpyrasiTh JEWCTBUTENBHBIE YHCIIA, BBIIOJHATh NPUKUIAKY peE3yibTaTa
BBIYMCJIEHU, OLIEHKY YHCIIOBBIX BBIPAKECHUM.



YpaBHeHMS U HEPaBeHCTBA

Pemnars nuHeliHbIe ¥ KBaIpaTHBIC yPAaBHEHUS, YPABHEHHUSI, CBOISIINECS K HUM,
pocTerne APOOHO-PALMOHAIBHBIE YPABHEHHUS.

Pemate cucteMbl ABYX JIMHEWHBIX YPAaBHEHUU C JABYMsI NEPEMEHHBIMU H
CUCTEMBI JIBYyX YPaBHEHUMN, B KOTOPHIX OJJHO YPABHEHUE HE SBISETCS JTUHEHHBIM.

Pemate TekcTOBBIE 3amadyn anreOpamvdecKuM CIOCOOOM C  TTOMOIIBIO
COCTaBJICHUs YPaBHEHHsSI LI CUCTEMBI JIByX YPaBHEHUU C IBYMs IEPEMEHHBIMH.

[IpoBoUTh MpocCTeilive UCCAEAOBaHUS YPaBHEHUN U CUCTEM YpaBHEHHM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHni (yCTaHABIMBATh, UMEET
JU ypaBHEHUE WM CUCTEMa YpPaBHEHUW peLICHUs, €CIMd HUMEET, TO CKOJbKO, U
npouee).

Pemarp nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300pakaTb
pelIeHre HEPaBEHCTB Ha YHMCIIOBOM NpPSAMOM, 3alMChIBaTh PELICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemmatp  cucteMbl  TUHEHHBIX  HEPABEHCTB, CHUCTEMBl  HEPAaBEHCTB,
BKIIIOUAIOIME KBaJpaTHOE HEPaBEHCTBO, HW300pa)kaTh pEIICHHE CHUCTEMBI
HEPAaBEHCTB Ha YHCIIOBOW MPSIMOM, 3aMMCHIBATH PEIICHUE C TIOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPU PEILICHUU Pa3IMYHbIX 3a/1a4.

DOyHKUMHA

Pacno3naBaTh (QyHKIMM U3y4eHHBIX BHUIOB. I[lOKa3pIBaTh CXeMaTHYECKH

pPacroioKeHNE Ha KOOPIMHATHOM IIOCKOCTH rpaduKoB QyHKIMM BUaA: y = kx, y =
kx+b,y=k/x,y=ax2 +bx+c,y=x3,y= \/x, y = ||, B 3aBuCHMOCTH OT 3HAYCHHIA
K03(PHUITMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

Crpouth U M300pakaTh CXEeMaTHYECKU TpaduKu KBaJAPATUUYHBIX (DYHKITH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 1O UX TpaduKaM.

Pacno3naBaTh KBajpaTUyHyr0 (QYHKIHIO 110 (GopmyJie, TPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX (DYHKIMIA U3 peabHOM )KU3HU, PUZUKHU, TEOMETPHH.

YuciioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH

Pacnio3naBaTh apupMETHUECKYIO M TEOMETPUUYECKYIO MPOTPECCUU MPU PA3HBIX
croco0ax 3aJaHusl.

BbIMONHATS  BBIYMCIEHHUST C  HCIOJb30BaHHEM (OpPMYJ n-ro 4jeHa
apu(PpMETUIECKON U reOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300paxaTh WIEHbl MOCJIEIOBATEIbHOCTH TOYKaMHU Ha KOOPJIWHATHOU
IJIOCKOCTH.

Pematp 3agaun, CBA3aHHBIE C YHUCIOBBIMH I1OCJIEI0BATEIBHOCTSIMHU, B TOM
YuClIe 33/1a4U U3 PEaIbHOM JKU3HHU (C MCIIOJIb30BAHUEM KaJIbKYJIATOPA, LU(PPOBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoauyecTBo yacoB
HaumeHnoBaHue pa3iesioB U TeM DJIeKTpoHHbIE (U (PPOBBIE)
Ne i/mn Konrpoabnbie IIpakTHueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoThI padoThbI
Uucna v Beruncienus. PanmonanbHbie
1 25 1 https://m.edsoo.ru/3T9611 VNP
qucna
2 Anrebpanyeckue BbIpaXKEHUS 27 1 https://m.edsoo.ru/XKZQS616W
3 YpaBHEHUS U HEPABEHCTBA 20 1 https://m.edsoo.ru/6M3BVY 10F
4 Koopaunats! u rpaduku. OyHKmn 24 1 https://m.edsoo.ru/HIOISN9VV
5 [ToBTOpEeHME M 000OIIEHNE 6 1 https://m.edsoo.1u/XBWB6S8AXB
OBILIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME




8 KVIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 4acoB

DJIeKTpOoHHbIe (LM (poBbIE)

Ne n/m Kontpoabnbsie  IlpakTHueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThbI

Uucna u Beruucienus. KBaaparusie

1 15 https://m.edsoo.ru/ORMAGNHCK
KOpHU
Yucna u Beruucienusi. CTenens ¢

2 7 https://m.edsoo.ru/Q7A3CXOIL
1EJIBIM MTOKa3aTeIeM
AnreGpanyeckue BhIpaXKeHHs.

3 - 5 1 https://m.eds00.ru/GB7K30KCG
KBanparsslii TpéxuineH
AnreGpanyeckue BhIpaXeHHsI.

4 15 1 https://m.edsoo.ru/Y683RP1V9
Anrebpanueckas 1poOb
YpaBHEHUS 1 HEPABEHCTBA.

5 P P 15 1 https://m.edsoo.ru/UDKT3SXO0P
KBanparusie ypaBHeHUs
VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI

6 . 13 https://m.edsoo.ru/ICOHSLYTW
ypaBHEHUU
YpaBHEHHUS 1 HEpABEHCTBA.

7 P P 12 1 https://m.edso0o.ru/SDGS 10004
Hepasencrta
Oynkuuu. OCHOBHBIE TTOHSITHS 5 https://m.edsoo0.ru/30QTSJORU
Oynkuuu. Yncnossle GyHKIUU https://m.edsoo.ru/B2NFZC7XH

10 [ToBTOpenue n 00obIICHNE 6 2 https://m.eds0o.ru/SQCV6UFOT

OBULIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME




9 KJIACC

KoauuecTBO 9acoB

Ne HaumeHoBaHue pa3iesioB U TeM JyekTpoHHbIE (IU(PPOBBIE)
Konrtpoabusie IIpakTnueckue
n/n NPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThbI
Yucna u BeruncieHus. JlelicTBUTEIbHBIC
9 https://m.edsoo.ru/E9QJ7QNTB
yucia
YpaBHEHUS U HEPABEHCTBA. Y PaBHEHHUS C
2 p . P N p 14 1 https://m.edsoo.ru/LLGLOQKIU?2
OJIHOM MEPEMEHHOM
VYpaBHenus 1 HepaBeHCTBA. CUCTEMBI
3 . 14 1 https://m.edsoo.ru/UTNAJAKLP
YpaBHEHUI
YpaBHeHus U HepaBeHCTBaA. HepaBeHcTBa 16 1 https://m.edsoo.ru/ZFUMLNDJK
OyHKIMU 16 1 https://m.edsoo.ru/SYHPVCOAU
YucnaoBeIe MOCIEI0BATEIbHOCTHU 15 1 https://m.edsoo.ru/LT2RT120]
IToBTOpEenue, o000IIEHHE,
7 p HI . 18 1 https://m.edsoo.ru/YMZ3IOUNQ
CHCTEMAaTHU3alUs 3HAHUI
OBHIEE KOJIMYECTBO YACOB I10 102 6 0
ITPOT'PAMME




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoJuaunyecTBO 4acos

Ne Hara DJIeKTpPOHHbIe U (pPOBbIE
Tema ypoka Konrtpoabusbie IIpakTnueckue

n/n Bcero H3yuyeHusi o0pa3oBaTesibHbIE pecypchl

padoThI padoThbI

[TonsiTEe panmoHaILHOIO

1 1 https://m.edsoo.ru/JJSPOLJ5P
qyciaa
Apudmernueckue aeiicTBUS C

2 P A 1 https://m.edsoo.ru/5YQ5110PH
palMOHAIBHBIMU YUCJIaMHU
Apudmernueckue aeiicTBUS C

3 pud A 1 https://m.edsoo.ru/VBKUYA1I3
paldoHAIBLHBIMH YHUCIIAMU
Apudmerndeckue I1eHCTBUS C

4 1 https://m.edsoo.ru/RKKGCDWDX
palMOHAIBHBIMU YUCJIaMHU
Apudmernueckue aeiicTBUS C

5 p (b A 1 https://m.edsoo.ru/6J97WH7B0
paloHaIBLHBIMH YHUCTIAMU
Apudmernueckue aeiiCTBUS C

6 pug a 1 https://m.edsoo.ru/XOBICPKYU
palvoHaIBLHBIMH YHUCIIAMU
CpaBHeH#He, YIIOpSIOUYNBaHNIE

7 p yropaa 1 https://m.edsoo.ru/QSHC4XNN1
palMOHAIBHBIX YHCEI
CpaBHeHune, yIIopsIounBaHuE

8 p yHopan 1 https://m.edsoo.ru/ZXX160XM6
paloOHATBHBIX YUCEI
CpaBHeHHE, YIIOPSTOYNBaHNE

9 P YHOpHA 1 https://m.edsoo.ru/68SKNGFY 1
panoHATBHBIX YUCEI
CreneHs ¢ HATYPaAIBLHBIM

10 yp 1 https://m.edsoo.ru/JINAP6MXKP

IIoKa3aTcjieM

11

CremneHnb ¢ HATypaJIbHBIM
HOKazaTeneM

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




12

13

Crermnenb ¢ HaTypaJbHBIM
[O0Ka3aTeseM

Crernenb ¢ HaTypaJbHBIM
noKasaresiem

https://m.edsoo.ru/Z2DMKS5TOQ

https://m.edsoo.ru/30K9HK3ES

14

15

16

17

CreneHb ¢ HaTypaJbHBIM
II0Ka3aTesneM

Pemnienrie OCHOBHBIX 33124 Ha
IpoOu, IPOLIEHTHI U3 peaTbHON
NPaKTHKH

Pemienne ocHOBHBIX 3a/1a4 Ha
JIpoOH, MIPOLIEHTHI U3 peaIbHOMN
MPAKTUKU

Pemennrie OCHOBHBIX 3aj1a4 Ha

JIpoOH, IPOLIEHTHI U3 peaIbHOMN
MPAKTUKU

https://m.edsoo.ru/XRAUSP9XC

https://m.edsoo.ru/88 A9SXJOC

https://m.edsoo.ru/ZK6CAOTTS

https://m.eds00.ru/XJOO68PRV

18

Pemrenyie ocHOBHBIX 3a7a4 Ha
JpoOH, TIPOLIEHTHI U3 PEATHHOU
MIPaKTUKHU

https://m.edsoo.ru/ZRZR56B42

19

20

21

IIpu3Haku AeIUMOCTH,
Pa3JIoKEHUS HA MHOXKUTEIN
HaTypAJIbHBIX YHCET

IIpu3Haku A€IUMOCTH,
Pa3oKEHU HA MHOKUTEIU
HaTypaAJIbHBIX YNCET

PeanbHbIC 3aBUCUMOCTH.

[Ipsimast u oObpaTHas
IPONOPLUOHAIIBHOCTH

https://m.edsoo.ru/M9B2YO6EH

https://m.edsoo.ru/QOMEKSFB3K

https://m.edsoo.ru/ZGBIDNS4T




22

23

24

PeanbHbIe 3aBUCHMOCTH.
[psimast u oOpaTHas
IPONOPLHUOHATIBHOCTH

PeanbHble 3aBUCHUMOCTH.
[Tpsimast u o6paTHas
POMOPLUOHATIBHOCTH

PeanpHbIE 3aBUCUMOCTH.

[Tpsimast u oOpaTHas
MPOMOPLUOHATIBHOCTH

https://m.edsoo.ru/7P7GGF7FW

https://m.edsoo.ru/SDPNI9TZ6X

https://m.edsoo.ru/TQHPVAWHS

25

26
27

KonTtponpsHast pabora o Teme
"PaunonanpHble yucina'

BYKBCHHBIG BbBIPAXXCHHA

Dopmysl

https://m.edsoo.ru/HBPVHNVWX

https://m.edsoo.ru/6UVOUYGHZ
https://m.edsoo.ru/ULONSB6MQ

28

29

Dopmyiibl
Ilepemennsie. JlomycTumelie
3HAYEHUsI IEPEMEHHBIX

https://m.edsoo.ru/811X5GM37

https://m.edsoo.ru/U1S48TT7P

30

[IpeobpazoBanmne OyKBEHHBIX
BBIPAKEHHM, pACKPBITHE
CKOOOK U IIpUBE/ICHNE
NOJOOHBIX CaraeMbIX

https://m.edsoo.ru/SAWKACS5UI

31

[IpeobpazoBanme OyKBEHHBIX
BBIPAKEHUM, pACKPBITHE
CKOOOK U IIpHUBE/ICHUE
IMOAOOHBIX ClIara€MBbIX

https://m.edsoo.ru/NMFL9ZXGT

32

[IpeobpazoBanue OyKBEHHBIX
BBIPAKEHUI, pACKPBITHE
CKOOOK U IpHUBE/ICHNE
IMOAOOHBIX ClIara€MBbIX

https://m.edsoo.ru/MT7LIHJTI




[IpeoOpa3zoBanne OyKBEHHBIX
BBIPAKEHUM, PACKPBITUE

33 https://m.edsoo.ru/2PS60L2MX
CKOOOK ¥ ITPUBEJICHHE
MOJOOHBIX ClIaraeMbIX
CBoiicTBa CTENEHH C

34 https://m.edsoo.ru/NWOPGZD5X
HaTypaJIbHBIM TTOKa3aTesieM
CBOMCTBA CTEIEHH C

35 https://m.edsoo.ru/FHT0O6IK9
HATYpaJIbHBIM MOKa3aTeleM
CBOJICTBA CTEIEHH C

36 https://m.edsoo.ru/B6428B6HE
HATYPaJIbHBIM TTOKa3aTelIeM

37 MHuorouseHsl https://m.edsoo.ru/SBYRPH63Q

38 MuorouieHsl https://m.edsoo.ru/TX5A1BYOP
CnosxeHuie, BEIYUTAHUE,

39 https://m.edsoo.ru/SQUZRWDNE
YMHOKE€HUE MHOTOYJIEHOB
CnosxeHuie, BHIYUTAHUE,

40 https://m.edsoo.ru/V1EABSLKS
YMHOKE€HUE MHOTOYJIEHOB
CroxeHne, BEIYATaHUE,

41 https://m.eds00.ru/9SIVSVCCR
YMHOKEHUE MHOTOYICHOB
CnosxeHnuie, BEIYUTAHUE,

42 https://m.eds0o.ru/SMVOVWOOX
YMHOKE€HUE MHOTOYJIEHOB
DopMyIIEI COKpAIIEHHOTO

43 pMY pail https://m.edsoo.ru/NO4UJ 1909
YMHOXKEHUS
DopMyIEI COKpaAIIEHHOTO

44 pMY patll hitps://m.edso0o.ru/HO43N45XG
YMHOXKEHUS
DdopmyIIel COKpaIliEHHOTO

45 PMY pattt https://m.edsoo.ru/M65HAZI9K
YMHOXKEHUS
DopMyIEl COKpAIIEHHOTO

46 PMY pail https://m.edsoo.ru/GKZX20Z60

YMHOKCHU A




47

48

DopMyJIbl COKPAILIEHHOTO
YMHOXKCHHS

PaznoxxeHrne MHOTOYJIEHOB Ha
MHOXUTECIIN

https://m.edsoo.ru/I0OVSJ490G

https://m.edsoo.ru/SNDJBUQPC

49

50

51

Paznosxenne MHOTOUYICHOB Ha
MHOXUTCIIN
Pa3noxeHrue MHOrOWIEHOB Ha
MHOXUTCIIN
PasnokeHne MHOro4JI€HOB Ha
MHOYKUTEIHU

https://m.edsoo.ru/IFZ9ZMWBF

https://m.edsoo.ru/VHOYO83S6

https://m.edsoo.ru/OW7BZH4R7

52

KonTtponpsHast pabora o Teme
"Anrebpanyeckue
BbIpaXEHUS"

https://m.edsoo.ru/BDDEVS4EK

53

54

55

VYpaBHeHue, IpaBuiia
peoOpa3oBaHus ypaBHEHNUS,
PaBHOCHUIIBHOCTh YPaBHEHUI

JIuneliHOEe ypaBHEHHE C OAHOU
[IEPEMEHHOM, pelIeHue
JIMHEUHBIX YPaBHEHUN
JIuneliHOEe ypaBHEHHE C OAHOU
[IEPEMEHHOM, pelIeHue
JIMHEUHBIX YPaBHEHUN

https://m.edsoo.ru/GRHIGP2KI

https://m.edsoo.ru/J9IAC3MES

https://m.eds0o0.ru/0QRSEM6NP

56

JIuHeitHoe ypaBHEHHE C OJJHOU
IIEPEMEHHOM, pelIeHNe
JIMHEUHBIX YPaBHEHUN

https://m.edsoo.ru/D6OWXRO9D

57

Pemenue 3agad ¢ moOMOIIBIO
ypaBHEHUU

https://m.edsoo.ru/PQ795X9GS




Pemrenune 3a1a4 ¢ mOMOIIBIO

58 . 1 https://m.edsoo.ru/NAYY0Z53U
YpaBHEHHIA
Pemmenue 3aa4 ¢ moMoIisI0

59 . 1 https://m.eds0o0.ru/A2Y4UUQVN
ypaBHEHHUI

60 Pemerine %aﬂaq © HOMOTIBIO 1 https://m.edsoo.ru/NOYLOHCLZ
YpaBHEHHIA

61 Jluneiitioe ypabHetie ¢ AByMs 1 https://m.edsoo.ru/W14LGR2MY
MIEPEMEHHBIMH U €ro Tpaduk

62 Jluiieiirioe ypaBHeHHE ¢ ABYMS 1 https://m.edsoo.ru/LETETJ2C6
MEPEMEHHBIMH U €ro rpaduk
Cucrema ByX JIMHEHHBIX

63 YpPaBHEHUH C JIBYMsI 1 https://m.edsoo.ru/QTD7JFP1J
MIEPEMECHHBIMHU
Cucrema IByX JIMHEHMHBIX

64 ypaBHEHUH C ABYMsI 1 https://m.edsoo.ru/OAGIEXGNA
MIePEMEHHBIMHU
Cucrema JByX JIMHEHHBIX

65 YpaBHEHUH C ABYMsI 1 https://m.edsoo.ru/HPXUV46S1
MePEeMEHHBIMHU
Cucrema JByX JIMHEHHBIX

66 YpaBHEHUH C ABYMsI 1 https://m.edsoo0.ru/OUPOINYNVT
MEePEMEHHBIMHU

67 Pemenue cucrem ypaBHEHHI 1 https://m.eds0o0.ru/3ATJOIIWTX

68 Pemienue cucrem ypaBHEHUM 1 https://m.edso0o.ru/4ARXQ705DK

69 Pemenue cucrem ypaBHEHHI 1 https://m.edsoo.ru/K46JM2756

70 Pemenue cucrem ypaBHeHHM 1 https://m.edsoo.ru/B9E2ZSFE2

71 Pemenue cucrem ypaBHEHHI 1 https://m.edso0o0.ru/SJOXABKO1




KonTponbhas pabota no teme

72 " . " https://m.edsoo.ru/SUUBMW2MW
JIuHeliHbIE ypaBHEHHUS

73 Koopaunara Touku Ha nmpsiMoi https://m.edsoo.ru/J66IRK3NT

74 YHucnoBble TPOMEKYTKH https://m.edsoo.ru/SSFASVYRF

75 YucnoBble TPOMEXYTKH https://m.edsoo.ru/MAHAVI11]
PaccrosiHue Mex Iy 1ByMst

76 TOYKAMU KOOPAMHATHOU https://m.edso00.ru/9QZUGCUFD
IPSAMOM
Paccrosinne mexay 1ByMs

77 TOYKAMU KOOPAMHATHOM https://m.edsoo.ru/PV132Y944
IPSAMO
[IpsiMmoyronbHas cucrtema

78 https://m.edsoo.ru/CO30ERBS50
KOOPJIMHAT Ha MJIOCKOCTH
[IpssmoyronbHas cucrema

79 https://m.edsoo.ru/NCF8JGC5X
KOOPJIMHAT Ha MJIOCKOCTH
ITpumeps!l rpadukos,

80 puMEpEI rpacp https://m.edsoo.ru/OPIQUG389
3a/laHHBIX (opMyTIaMu
IIpumepsl rpaduKoB,

81 pHMepBI rpag https://m.edsoo.ru/LOC2FIZXO
3a/laHHBIX (hOpMyIIaMu
ITpumeps!l rpadukos,

82 p pot rpagd https://m.edsoo.ru/QOBNSNXORE
3a/laHHBIX (opMyTIaMu
Utenue rpadukoB peaibHBIX

83 . https://m.edsoo.ru/DXYUCRJOB
3aBUCUMOCTEN
Urenue rpaduKkoB peabHBIX

84 . https://m.edsoo.ru/6K9KNZOTV
3aBUCUMOCTEN

85 [Tonsitne hyHKIIN https://m.edsoo.ru/07DA7MB42

86 I'padux Gynkmu https://m.edso00.ru/TZMJKTS53T




87 CaoiicTBa GQyHKIUN 1 https://m.edsoo.ru/SISWITWRK
88 CaoticTBa (QyHKIIUH 1 https://m.edsoo.ru/XZFOX71IC
89 Jlunetinas QyHKIUA 1 https://m.edsoo.ru/C3FTZAUXY
90 Jluneitnas pynkuus 1 https://m.edso00.ru/CSINSCITT
91 HOCTPOGIjHe rpaduxa 1 https://m.edsoo.ru/ALDEVUW7L
JTUHEHHOU (QYHKIUU
92 Hoctpoerie rpadika 1 https://m.edso0.r/AG8V2CCL2
JTUHEHHON QYHKIINH
93 I'paduk pyHkmH y =[X| 1 https://m.edsoo.ru/U2B61.BB43
94 I'paduk pynkuuu y =[x| 1 https://m.edsoo.ru/L.17LHIBMJ
KonTtponbHast pabora o Teme
95 "KoopmuHatst Fpa(l)I/Ij( - 1 https://m.edsoo.ru/057QJMNO5
Oyukun" / Beepoccuiickas
poBepoyHas paborta
Hrtorosast KOHTpOJIbHASA
96 pabora / Beepoccuiickas 1 https://m.edsoo.ru/UIPPNSA43
poBepoyHas paborta
IToBTOpEHNE OCHOBHBIX
97 MOHATHI U METOJ0B Kypca 7 1 https://m.eds00.ru/69MBVGGTM
Kjacca, 0000IIeHre 3HaHuI
[ToBTOpEeHNE OCHOBHBIX
98 MOHATHI U METOJ0B Kypca 7 1 https://m.edsoo.ru/VM6BWRAOI
Kjacca, 0000IIeHHEe 3HAHUI
[ToBTOpEHNE OCHOBHBIX
99 MOHSATUN U METOJI0B Kypca 7 1 https://m.edso0.ru/0501XLYKM

Kjacca, 0000IIIeHHE 3HAHUH




100

101

102

[ToBTOpEHHE OCHOBHBIX
MOHATUN U METOJOB Kypca 7
Kj1acca, 0000IIeHIE 3HAHUT

[ToBTOpEHNE OCHOBHBIX
MOHATUI U METOJI0B Kypca 7
Kjacca, 0000IIeHre 3HaHUH

IToBTOpEHNE OCHOBHBIX

TIOHSATHUI U METOJIOB Kypca 7
Kjacca, 0000IIIeHre 3HAHUIH

https://m.edsoo.ru/NXJQTIV2B

https://m.edsoo.ru/3TWCL18ED

https://m.edsoo.ru/VEV8G92XL

OBILIEE KOJIMYECTBO YACOB I10

[TPOT'PAMME

102




8 KVIACC

KoaudecTBO 4acoB

Ne Hara DJIeKTpPOHHbIe U (pPOBbIE
Tema ypoka Kontpoabusbie IlpakTnueckue
n/n Bcero u3yueHusi oOpa3oBaTe/IbHbIE pecypcChl
padoThI padoThbI

1 KBanparHblii KOpeHb U3 YHCIIa 1 https://m.edsoo.ru/3PYSJ3U86
[TonsaTue 06 nppanoHaILHOM

2 1 https://m.edsoo.ru/TO1FCTPEP
YHCIe
JlecsaTHYHBIC TPUOIMKCHHS

3 1 https://m.edsoo.ru/PSDUTXXKO
HUPPAMOHATILHBIX YHCET
JlecsiTHUHBIC TPUOTMKCHHUS

4 1 https://m.edsoo.ru/U7480B1Y5
HMPPAMOHATILHBIX YHCET

5 JleicTBUTENbHBIE YUCTIA 1 https://m.edsoo.ru/79TXEY8FV
CpaBHeHHE IeHCTBUTEIBHBIX

6 p a 1 https://m.edsoo.ru/JSVG5LR7S
YHCel
CpaBHeHHE IEUCTBUTEIBHBIX

7 1 https://m.edsoo.ru/01 XPSSE2H
qHCen
Apudmernueckuit

8 . 1 https://m.edsoo.ru/VAEN1S6V1
KBaJpaTHBIA KOPEHb

9 VYpaBHeHue BUIa X* = a 1 https://m.edsoo0.ru/3JYROJY XS
CaolicTBa apu(pMeTHyeCcCKux

10 . 1 https://m.edsoo.ru/6PF3GHKFE
KBaJPAaTHBIX KOPHEH
CoiicTBa apumMeTnyecKux

11 . 1 https://m.edsoo.ru/ZWRT952Y4
KBaJIpaTHBIX KOpHEH
[IpeobpazoBaHme YUCTOBBIX

12 BBIPAYKEHH, COJIEPKAILUX 1 https://m.edsoo.ru/6301JGP3Z

KBaApPAaTHLIC KOPHU




13

14

15

[IpeobpazoBaHre YUCITOBBIX
BBIPAYKEHH, COJIEPKAILUX
KBaJpaTHbIC KOPHU
[IpeobpazoBaHre YUCITOBBIX
BBIPAYKECHMI, COJIepIKAIIUX
KBaJIpaTHbIC KOPHU
[TpeoOpa3oBaHUe YHCTOBBIX
BBIPAYKEHU, COJIepIKaIIUX
KBaJIpaTHbIE KOPHU

https://m.edsoo.ru/SVPTOXEBR

https://m.edsoo.ru/151VDLKUY

https://m.edsoo.ru/JT3RAMNER

16

17

CreneHsn ¢ 1EIBIM
roxkasarejieM

CrannapTHas 3alMch YUCIIA.
Pa3mepsl 00beKTOB
OKpY>KaroIero Mupa (0T
AIIEMEHTAPHBIX YACTHIL 10
KOCMHUYECKHX 00BEKTOB),
JUIUTEIBHOCTH IPOIIECCOB B
OKpY’KalolleM MHUpe

https://m.edsoo.ru/SEJEHTO11

https://m.edsoo.ru/SLR8SF4V6

18

19

20

CBOIiCTBA CTEMNEHH C IETBIM
roxkasarejieM

CBOMCTBA CTEIEHH C LETLIM
MOKa3aTeyIeM
CBoiicTBa CTENEHH C LEJIBIM
IMOKa3aTelIeM

https://m.edsoo.ru/73DCZHCDB

https://m.edsoo.ru/JSXJD3SRP

https://m.edso0o0.ru/2950Y2QME

21

22

CBOIiCTBA CTEMNEHU C IETBIM
moxasarejieM

CBOICTBa CTEIICHU C OCJIbIM
IIOKa3aTcjIeM

https://m.edsoo.ru/4SFFT1US4

https://m.edsoo.ru/MJMHAI34E




23

KBanpatublii TpéxwieH

https://m.edsoo.ru/WIOBFQW90

24 KBagpartusiii TpEXuieH https://m.edsoo.ru/PM9Q3ZUAL
Paznoxenue kBaapaTHOTO

25 . https://m.edsoo.ru/OR3MUMSW 1
TpEXUWIeHa HA MHOXHUTEIH
Paznoxenue kBaapaTHOTO

26 . https://m.edsoo0.ru/SOBG3CP5E
TpEXUsieHa Ha MHOKHUTEIN
KonrponsHas pabora no

27 temam "KBagparisie Kopun. https://m.eds00.ri/O36XRGIQS
Crenenu. KBanpaTHbiii
TpexuyieH"

28 Anrebpaunyeckas 1po0b https://m.edsoo.ru/O0BCM3MZ4J
JlommycTrMble 3HAYEHUS

29 MEPEMEHHBIX, BXOJAIINX B https://m.edsoo.ru/A2ALJCKN5
anreOpanvecKrue BEIPAKCHHS
JlommycTrMble 3HAaYEHUS

30 MEPEMEHHBIX, BXOSIINX B https://m.edsoo.ru/YMIS4PJ3A
anrebpanvecKie BoIPaKEeHUs
OCHOBHOE CBOWCTBO

31 . https://m.edsoo.ru/XNOZ18EQC
anredpanveckon qpoou

32 Coxkpatienue apobeit https://m.edsoo.ru/JSL.20LYZ8

33 Cokpaienue apooei https://m.edsoo.ru/PSCIFH6V?2

34 Cokpaienue apooei https://m.edsoo.ru/3RF22K1BA
CrnoxeHue, BBIYUTAHUE,

35 YMHOXXEHHE U JIeTIEHUE https://m.edsoo.ru/T2YCSBOUR
anreOpandeckux aApooeit
Cnoxxenune, BEIYUTAHUE,

36 YMHOXEHUE U JIeIICHNE https://m.edsoo.ru/Y4RT87TS5

anreOpandeckux aApooeit




Clio)xeHHe, BRIYUTAHUE,

37 YMHOEHHE U JIeTICHUE https://m.edsoo.ru/NQK42IH3C
anreOpandecKux aApooeit
CrnoxxeHue, BEIMUTaHHE,

38 YMHOXEHUE U JICIICHUE https://m.edsoo.ru/QI91ZWRG1
anredpandecKux apooei
[IpeoOpazoBaHue BEIpaKEHUH,

39 coJiepKallIux anreopanvyecKue https://m.edsoo.ru/Y VNZKPK65
apodu
[IpeoOpazoBaHue BEIpaXKCHUH,

40 coJiepKalnx anredopanvyecKkue https://m.edsoo.ru/LPEWMK7TJ
npobu
[IpeoOpazoBaHue BEIpAXKCHUH,

41 coJiepKalux anredopanyeckue https://m.edsoo.ru/VE1H89120
npobu
KonTponbHas pabota mo Teme

42 " " https://m.edsoo.ru/4B6QF1CK3

AnreGpanueckas ApooOb

43 KBagparnoe ypaBHeHHE https://m.edsoo.ru/W3XOESWYD
Henonnoe kBaapaTHoe

44 https://m.edsoo.ru/A IN38VEEM
ypaBHECHHE
HenonHoe kBa,

45 APATHOC https://m.edsoo.ru/GBI9Y63AN
ypaBHEHUE
®dopmyiia KOpHER

46 PMYyJa KOp https://m.eds00.r/P20QUYN33
KBaJIPaTHOTO YPaBHECHUS
dopmyiia KOpHEU

47 pMYy P https://m.edsoo.ru/9M2AEEGA7
KBaJIPaTHOTO YPaBHECHUS
dopmyiia KOpHEU

48 PMYyJia Kop https:/m.edso0.r/EAQWYSGAS

KBaApPATHOI'O YPABHCHUA




49
50

Teopema Buera

Teopema Buera

https://m.edsoo.ru/7ISUOFTGX
https://m.edsoo.ru/J266 VKENC

51

52

Pemienue ypaBHeHuid,
CBOAAIIUXCA K KBAIpaTHBIM

Pemenue ypaBHenuid,
CBOJAIIUXCA K KBAaJAPATHBIM

https://m.edsoo.ru/Z52VU6686

https://m.edsoo.ru/R1GOOVKTG

53

[Ipocreiimme 1poGHO-
palMOHAJIBHBIC YPABHEHUS

https://m.edsoo.ru/UIFNJAZF8

54

55

[Ipocreiimme qpobHO-
paloHaIbHbIE YpaBHEHUS

Pemenue TeKCTOBBIX 337124 C

MIOMOILBIO KBaJIPATHBIX
ypaBHEHUH

https://m.edsoo.ru/DOANX92R9

https://m.edsoo.ru/N1TRKZ377

56

Pemrenue TeKCTOBBIX 3a4a4 C
MOMOIIBIO KBaJPaTHBIX
ypaBHEHUN

https://m.edsoo.ru/GPSZ60P01

57

58

59

60

KonTponbhas pabota no teme
"KBanpaTtHble ypaBHEeHuUs"

JInHeliHOEe ypaBHEHHE C IBYMs
NEePEMEHHBIMH, €r0 rpauk,
MIPUMEPBI pELICHUS
YPaBHEHHUH B LIEJIBIX YUCIAX

JIuHeliHOE ypaBHEHUE C IBYMs
MEPEMEHHBIMH, €T0 rpauk,
[IPUMEPBI PELICHUS
YpPaBHEHHUH B LIEJIBIX YUCIaX

JInHeliHOEe ypaBHEHUE C IBYMs
MEPEMEHHBIMH, €r0 rpauk,

https://m.edsoo.ru/YCK7879MO

https://m.edsoo.ru/1D6P24TGY

https://m.edsoo.ru/G8VSI61KI

https://m.edsoo.ru/JJGVELWVD




61

MIPUMEPBI PELICHUS
YPAaBHEHUU B LIENBIX YUCITAX

Pemenue cucrem aByx

JIMHEHHBIX YPAaBHEHUH C
JBYMsI IEpEMEHHBIMU

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

62

Pewmenne cucreM aByx
JIMHEWHBIX YPaBHEHUH C
IBYMsI IEPEMEHHBIMU

https://m.edsoo.ru/EGINO9VKR

63

64

65

66

67

Pemenne cucrem nByx
JIMHEWHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU

IIpumepsl pelieHns cucTem
HEJIMHEHHBIX YPABHEHUH C
JBYMSI IIEPEMEHHBIMU

[Ipumeps! perieHus cucTemMm

HEJIMHENHBIX YPABHEHUH C
JIBYMS [IEPEMEHHBIMU

I'padnueckas uaTEpHIpeTaLIys

YPaBHEHUS C ABYyMS
[IEPEMEHHBIMU U CUCTEM
JIMHEWHBIX YPaBHEHUN C
JIBYMS IIEPEMEHHBIMU

I'padmueckas unTEpHIpeTaLys

YPaBHEHUS C ABYyMS
IIEPEMEHHBIMU U CUCTEM
JIMHEWHBIX YPaBHEHUN C
JBYMS [IEPEMEHHBIMU

https://m.edsoo.ru/XSG1574KE

https://m.edsoo.ru/HA1C66PPE

https://m.edsoo.ru/1LF10LRD4

https://m.edsoo.ru/DS5S8RTS59

https://m.edsoo.ru/FB2QE83KH




68

69

Pemenne TekCTOBBIX 3a7a4 ¢
IIOMOILBIO CUCTEM YPABHEHUI

Pemenne TekCTOBBIX 3aJa4 C
IIOMOIIBIO CUCTEM ypaBHeHI/Iﬁ

https://m.edsoo.ru/VPI4HATGO

https://m.edsoo.ru/1TXPT3M9G

70

71

72

Pemienne TeKCTOBBIX 3a4a4 €
IIOMOILBIO CUCTEM YPAaBHEHUI

UwucioBble HEPABEHCTBA U UX
CBOMCTBA

UwucioBble HEPABEHCTBA U UX
CBOICTBa

https://m.edsoo.ru/ABQITT507

https://m.edsoo.ru/CB9YSBJLS

https://m.edsoo.ru/MBZB81JYX

73

74

75

HepaseHnctBo ¢ ogHOM
MEPEMEHHOM

JIuHeliHbIe HEpaBEHCTBA C
OJIHOM MEpPEeMEHHON U UX
pelieHue

JInHENHbIE HEPABEHCTBA C
OJIHOM MEPEMEHHON U UX
pelienue

https://m.edsoo.ru/ WOWYFQHGH

https://m.edsoo.ru/PHEW5XUM9

https://m.edsoo.ru/IKM353RIF

76

JInHeliHbIE HEPABEHCTBA C
OJIHOM MEPEMEHHON U UX
pelieHne

https://m.edsoo.ru/2VKLV2LYT

77

Cucrembl TMHEHHBIX
HEPABEHCTB C OJJHOM
IIEPEMEHHOM U UX pELICHUE

https://m.edsoo.ru/GUYIZ69NL

78

CucreMbl TMHENHBIX
HEPABEHCTB C OJJHOM
IIEPEMEHHOM U UX pELICHUE

https://m.edsoo.ru/RYNKI1DQG]




CucTeMbl JUHENHBIX

79 HEPaBEHCTB C OJAHOM https://m.edsoo.ru/JVXVI3HQ7
IIEPEMEHHOM U UX pELICHUE
N3o0pakeHue pemeHus

80 JIMHEITHOTO HEPAaBEHCTBA U UX https://m.edsoo.ru/78XFCWWQO
CUCTEM Ha YHMCIIOBOM IPSIMOM
N300pakeHne peneHus

81 JIMHEITHOTO HEPAaBEHCTBA U UX https://m.edsoo.ru/M4O8RIB6H
CUCTEM Ha YHMCIIOBOM IPSIMOM
KonTponbHas padora no

82 temaMm "HepaBeHcTBa. https://m.edsoo.ru/AFAASWUYI
Cucremsl ypaBHeHUI"

83 [Tonsitre GyHkImN https://m.edsoo.ru/M7USFIZBE
Ob6nacTh onpeneneHus u

84 MHOECTBO 3HaYEHU https://m.edsoo.ru/NY794Z19T
byHKIIUN

85 Crioco0sl 3a1anust PyHKITUN https://m.edsoo.ru/7C3Y5FGCJ

86 I'paduk Qpynkmm https://m.edso0o.ru/6KS990PSE

87 CBoficrsa pymKuH, 1 https://m.edsoo.ru/LO1DK1GZH
oToOpaxkeHue Ha rpaduke
UteHne 1 NoCTpOCHHE

88 . https://m.edsoo.ru/6NW13Y2JO
rpadukoB pyHKUINH
[Tpumeps! rpadukxoB

89 (byHKITUH, OTpaXKaroInX https://m.edsoo.ru/H721 A60PX
peanbHbIE MPOLECCHI

90 DyHKuH, OMHCHIBATOMIHE https://m.edsoo.ru/M2ZYHHYM 1

IpSIMYI0 1 00paTHYIO




91

HPOTIOPIOHATIbHEIE
3aBUCUMOCTH, UX rpauKu

I'unepbona

https://m.edsoo.ru/AODPRUL72

92
93

Iumep6ona

I'paduk pynkmm y = x>

https://m.edsoo.ru/T13T3AC5W
https://m.edsoo.ru/K9ZLQ2X7Z8

94

OyHKIMU y =x2,y = x3,y =
VX, y = |x|; rpaduueckoe
pelIeHNE YPABHEHUW U CUCTEM
ypaBHEHUH

https://m.edsoo.ru/ZTL9LSEU7

95

[ToBTOpEHNE OCHOBHBIX
MOHATUI U METOJOB KYypCOB 7
H 8 KIaccoB, 00001IeHNE
3HaHuii / Beepoccuiickas
poBepoyHas pabora

https://m.edsoo.ru/FECQ5PBHS5

96

97

98

99

HroroBas KOHTpoOJIbHAS
pabora / Becepoccuiickas
IpoBepoyHas pabora

[ToBTOpEHNE OCHOBHBIX
MOHATHIA U METOJIOB KypCOB 7
H 8 KJ1accoB, 00001IEHNE
3HAaHUH

[ToBTOpEHNE OCHOBHBIX
MOHATHIA U METOJIOB KypCOB 7
H 8 Kj1accoB, 00001IeHne
3HAHHUI

[ToBTOpEHNE OCHOBHBIX
MOHSATUNA U METO/I0B KypCOB 7

https://m.edsoo.ru/GQY736KN4

https://m.edsoo.ru/MN4HSJHJF

https://m.edsoo.ru/9GEQ8DER9

https://m.edsoo.ru/W38DAPFWK




H 8 K1accoB, 00001IeH e
3HAaHUU

[ToBTOpEHNE OCHOBHBIX
MOHSTUH U METOJIOB KYpCOB 7
H 8 KJ1accoB, 00001IeH e
3HAHUU

100

[ToBTOpEHNE OCHOBHBIX
MOHATHI U METOJIOB KypCcOB 7
H 8 K1accoB, 000011IeHNE
3HaHUI

101

https://m.edsoo.ru/PMPINWV IR

https://m.edsoo.ru/NKYBQIPEQ

[ToBTOpEHNE OCHOBHBIX
102 IIOHSATUN U METO/I0B KypCOB 7
H 8 K1accoB, 00001IeHNE

3HAaHUHU

https://m.edsoo.ru/EV544RI5Q

OBILIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102




9 KJIACC

Ne
n/n

KoaudecTBO 4acoB

Tema ypoka KonTposabHbie
Bcero
padoThbI

PannoHnansHbBIE YKCIIa,
HUppalMOHAIbHBIC YHCIIA,
KOHEYHbIE ¥ OECKOHEYHBIE
JECATUYHBIC TpoOH

MHOXeCTBO JEHCTBUTEILHBIX
YHCelT;, IEHCTBUTEIBHBIE YHCIIA
Kak 0ECKOHEYHBIE IECATUYHEIE
Ipodu

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

DJIeKTpOHHbIe UG pPOBbIE
o0pa3oBaTe/IbHbIE PeCypChl

https://m.edsoo.ru/XMSHO0621G

https://m.edsoo.ru/BQOLSTKWF

B3anmuO oHO3HA4YHOE

COOTBETCTBUE MEKIY

MHO>KECTBOM JI€UCTBUTEIBHBIX 1
YyCel U MHOYKECTBOM TOYEK
KOOPJMHATHOU IIPSAMOI

https://m.edsoo.ru/POMI6 YFSQ

CpaBHEHHE IEUCTBUTEIBHBIX
ymcen, apumMeTndecKue
JEUCTBUS C JEUCTBUTEIbHBIMU
YHCIIaAMU

https://m.edsoo0.ru/6SP37YSD2

[TpubnmwxénHoe 3HaUCHNE
BEJIMYMHBI, TOYHOCTh 1
npuOIMKEeHUS

https://m.edsoo.ru/WKUW3QKEX

OkpyrieHue yncen 1

Oxpyrienue uncen 1

https://m.edsoo.ru/ET3D57CST
https://m.edsoo.ru/BWZVTBS5DJ




[Ipuknaka v OleHKa

palMOHATIBHBIX YpaBHEHUN

8 N https://m.edsoo.ru/WVO01A6KD
pe3yJbTaToOB BBIYUCIIEHUN
ITpukuaka u oneHka

9 . https://m.edsoo.ru/IPAVMMRI1G
pE3yJIbTaTOB BBIYMCIICHUI
JIuneiiHoe ypaBHEHHE.

10 Pewenne ypaBHenui, https://m.edsoo.ru/DK66HRF7A
CBOJSILIUXCS K JINHEHHBIM
JInneliHoe ypaBHEHHE.

11 Pemenue ypaBHeHui, https://m.edsoo.ru/0IMXQ3X10
CBOJISILLIUXCS K JINHEHHBIM
KBaznpaTtHOe ypaBHEHUE.

12 Pemenue ypaBHenuii, https://m.edsoo.ru/MPKRBOOMI
CBOJSIIUXCS K KBaJPaTHBIM
KBaznpaTtHOe ypaBHEHueE.

13 Pewienue ypaBHeHui, https://m.edsoo.ru/TO9FNICR99
CBOJAIIMXCS K KBAaJPaTHBIM

14 bukBapaTHble ypaBHEHUS https://m.edsoo.ru/QXCIFFE10

15 bukBagpaTtHbie ypaBHEHUS https://m.edsoo.ru/XF6007BCU
[IpuMmeps! perieHust ypaBHEHUI

16 TPEThEN U YETBEPTOH CTENEHEN https://m.edsoo.ru/YHNY70IEX
pa3I0KEHUEM Ha MHOXKUTEIH
[Ipumeps! perieHust ypaBHEHUI

17 TPEThEl U YETBEPTOM CTETIECHEN https://m.edsoo.ru/SBGTEX748
pa3ioKeHuEM Ha MHOXKHUTETH
Pemenue npobHO-

18 . https://m.edsoo.ru/GZ3EJ6MRZ
PalMOHATIBHBIX YpaBHEHUI
Pemenue npo6HO-

19 https://m.edsoo.ru/TH2TLTBFQ




20

21

PelieHue TeKCTOBBIX 3a1a4
anreOpandeckuM METOI0M

Penrenne TekCTOBBIX 3aJa4
aJ'II‘G6paI/I‘I€CKI/IM METOAOM

https://m.edsoo.ru/HCIMPNWRI

https://m.edsoo.ru/Z47DS5UJB

22

23

24

Pemrenue TekcTOBBIX 3a0a4
anreOpandeckuM METOI0M

KontpomnbHas padora 1mo reme
"VpaBHeHUs ¢ OAHOU
nepeMeHHo"

YpaBHeHHE ¢ ABYMS
NEPEMEHHBIMH U €r0 rpaduk

https://m.edsoo.ru/3A6DPJJ38

https://m.edsoo.ru/ATISJD5STM

https://m.edsoo.ru/JHZMQ4PTA

25

VYpaBHEHUE € IByMs
NEPEMEHHBIMH U €T0 Tpaduk

https://m.edsoo.ru/1GZTOLNSD

26

27

28

Cucrema IByX JIMHEHHBIX
YpPaBHEHUH C JIBYMsI
IIEPEMEHHBIMU U €€ peLICHUE

Cucrema AByX JTMHEHHBIX
YpaBHEHMH C IByMsI
NIEPEMEHHBIMU U €€ pelICHHE
Cucrema AByX JTMHEHHBIX
YPaBHEHMH C IByMsI
IIEPEMEHHBIMU U €€ pelICHHE

https://m.edsoo.ru/ XENMBOTFG

https://m.eds00.ru/O4Z0ZGKLQ

https://m.edsoo.ru/63N1UYVBI

29

Cucrema ByX JIMHEHHBIX
YpaBHEHUU C IBYMsI
NEPEMEHHBIMU U €€ pelIeHne

https://m.edsoo.ru/LRW651EWM

30

Pemenne cucrem nByx
YpaBHEHUH, OJJHO U3 KOTOPBIX

https://m.edsoo.ru/ZSSID5SDZM




31

32

JIMHEWHOE, a IPyroe — BTOPOil
CTENeHU

Pemienue cucrem aByx
YpaBHEHUM, OJTHO U3 KOTOPHIX
JIMHEWHOE, a IPyroe — BTOPOil
CTETEeHH

Pewenne cucrem nByx
YpaBHEHUI, OJTHO U3 KOTOPHIX
JUHENHOE, a IPyroe — BTOPOU
CTETICHH

https://m.edsoo.ru/P1SQ3EIMQ

https://m.edsoo.ru/LYSALKMN?2

33

Pewmenne cucrem nByx
YpPaBHEHUH, OJJHO U3 KOTOPBIX
JUHENHOoE, a IPyroe — BTOPOU
CTENEHU

https://m.edsoo.ru/6KM1CHULC

34

I'paduueckas unTepnperanus
CUCTEMBI YpaBHEHUI C IBYyMsI
NePEMEHHBIMU

https://m.edsoo.ru/MAT4BIOAV

35

36

Pemrenue TeKCTOBBIX 3a7a4
anredpandeckuM crnocodom

Pemrenne TekcTOBBIX 3a/1a4
anreOpanyeckuM crnocooom

https://m.edsoo.ru/SJESFU1QU

https://m.edsoo.ru/TWWGN4KRZ

37

KonTponbHas pabora no teme
"CucreMbl ypaBHEHHH"

https://m.edsoo.ru/K8C2FKRRQ

38

39

YucnoBbie HEPABEHCTBA U MX
CBOMCTBA

HUucnoBble HEPABEHCTBA U UX
CBOMCTBA

https://m.edsoo.ru/P6YOWW28A

https://m.edsoo0.ru/R35XAWXDW




40

41

42

JIuHeitHble HEpaBEHCTBA C
OJHOM NEPEMEHHON U UX
pelieHne

JIuHeitHbIe HEpaBEeHCTBA C
OJHOU IEPEMEHHON U UX
pelieHue

JInHeiHbIE HEPAaBEHCTBA C

OJHOI EPEMEHHOM U X
perieHue

https://m.edsoo.ru/HUSOTS57HD

https://m.edsoo.ru/79GGPFENE

https://m.edsoo.ru/CP52RS87K

43

CucTtembl TUHEHHBIX
HEPABEHCTB C OJHOM
IIEPEMEHHOM U UX PEIICHHE

https://m.edsoo.ru/W8377RGLW

44

45

46

CucTtembl TUHEHHBIX
HEPABEHCTB C OJHOM
IIEPEMEHHOM U UX PEIICHHE
CucreMbl TUHEHHBIX
HEPaBEHCTB C OJHOU
IIEPEMEHHOM U UX PEIICHHE
KBazpaTHble HEpaBEHCTBA U UX
pelieHue

https://m.edsoo.ru/3IA8D2SP9

https://m.edsoo.ru/ROTSPDELY

https://m.edsoo.ru/4FGR6IKIR

47

48

49

KBa,]lpaTHI)IC HCPaBCHCTBA U UX
penieHue

KBaznparHbie HepaBeHCTBA U UX
penieHue

KBanparHbie HepaBeHCTBaA M UX
perieHne

https://m.edsoo.ru/INLE13GIW

https://m.edsoo.ru/RK25YELSG

https://m.edsoo.ru/PIFOWFEM33

50

KBa}IpaTHI)Ie HCPaBCHCTBA U UX
penieHue

https://m.edso0.ru/0S9TR40K3




51

52

53

['padmyeckas uHTEpHIpETALIUS
HEPaBEHCTB U CUCTEM
HEPaBEHCTB C JAByMs
epeMEHHBIMU

['padmyeckas uHTEpHIpETALUS
HEPaBEHCTB U CUCTEM
HEPABEHCTB C ABYMsI
epeMEHHBIMU

KonTponbhas pabota no Teme
"Hepasencrna"

https://m.edsoo.ru/WOYDJ87ZW

https://m.edsoo.ru/GAC11NSNL

https://m.edsoo.ru/OK35FY66P

54

Ksanpatuunas pyHkuums, eé
rpaduk u CBOHCTBA

https://m.edso00.ru/S147BCQ0Z

55

56

KBanpatuunas pyHkuums, eé
rpaduk u cBOMCTBA
KBanpatuunas GyHkiwus, eé
rpaduk u cBOHCTBa

https://m.edsoo.ru/P3BSGXZI4

https://m.edsoo.ru/YTHEWPX28

57

[Tapabomna, KOOpAUHATHI
BEpILKHBI Tapadoibl, OCh
CUMMETpPUHU NapaboIIbl

https://m.edsoo.ru/DFOT899AF

58

59

60

[Tapabomna, KOOpAUHATHI
BEpILKHBI 1apadoibl, OCh
CUMMETPUHU NapaboJIbl

[Tapabomna, KoOpAUHATEI
BEpILKHBI Mapaboibl, 0Ch
CUMMETPUHU NapaboJIbl

[Tapabona, KoopAUHATHI

BEPIIMHBI 1apadoJIbl, OCh
CUMMETPHUHU NapadoIIbl

https://m.edsoo.ru/OFISW5KQ3

https://m.edsoo.ru/L7TN6W 1704

https://m.edsoo.ru/KQINUKEO4




[TapaGomna, KOOpAUHATHI

61 BEPILUHEI Mapaboibl, 0Ch 1 https://m.edsoo.ru/PMX9EGOI4
CUMMETpPHUHU NapadoIIbl
[Tapabosia, KOOPAUHATHI

62 BEPIIIMHBI ITapadoJIbl, OCh 1
CUMMETPHUH TapadOJIbI
I'padux Kiui: y =kx, y =

63 paduKn GymKimi: y = kx, y 1 hitps://m.eds00.r/QOGBIDSBM
kx + b, y=k/x, y=x3, y=vx, y=[¥|
I iy =k =

64 paguxn Gynxuuii: y =kx, y 1 https://m.edsoo.ru/DCKOEAVOT
kx + b, y=k/x, y=x3, y=vx, y=[x|
I'paduxu byakmii: y =kx, y =

65 pad ymcuit: y Y 1 https://m.edsoo.ru/61HH6Y77L
kx + b, y=k/x, y=x3, y=vx, y=[¥|
I'pa i: y=kx,y=

66 paduxu Gynrumii: y =kx, y 1 https://m.edsoo.ru/FQHWP793N
kx + b, y=k/x, y=x3, y=vx, y=[¥|
I'pa n:y=kx,y=

67 paguxn Gynxuuii: y =kx, y 1 https://m.edsoo.ru/3UFDYKQAR
kx + b, y=k/x, y=x3, y=vx, y=[x|
I'paduku bynknmii: y =kx, y =

68 pa¢ ymicumid: y y 1 https://m.edsoo.ru/OF§BHX6HC
kx + b, y=k/x, y=x3, y=vx, y=[x|
KonTponbHas pabora no teme

69 | " 1 https://m.edsoo.ru/SVEDGZ5XI

OyHKIUU

TToustie uncinoBon

70 1 https://m.eds00.1u/GZQK36ZHN
[IOCJIEI0BATEILHOCTH
3amaHue Mmociea0BaTeIbHOCTH

71 pPEeKyppeHTHOM (HOopMyIIOit 1 1 https://m.edsoo.ru/ESWSZOMYQ
dbopMyII0# n-To wieHa
A eTHYecKa

72 pupuerniecKas u 1 https://m.edsoo.ru/METF6IDAC

TCOMETPHUICCKAs MPOTrpeCCUu




73

74

75

Apudmernueckas u
reOMeTpHYECKast TPOrPecCruun

@DopMyJibl N-TO YJIeHa
apudMeTHIECKON 1
FeOMETPUUYECKON MPOTrPECCUid,
CYMMBI TIEpBBIX N YICHOB

@opMyJbl N-TO YiICHA
apuMeTHIecKoil u
reOMETPUUYECKON MPOrpecCuid,
CYMMBI [IEPBBIX N YICHOB

https://m.edsoo.ru/S1LIPB1LF

https://m.edsoo.ru/YQ4MB6EA9

https://m.edsoo.ru/1GIHMMC8X

76

@opMyJIbl N-TO YICHA
apuMeTHIECKOM 1
reOMETPUUYECKON MPOrpecCuid,
CYMMBI TIEPBBIX N YJICHOB

https://m.edsoo.ru/V6FB5SHW]

77

@opMyJIbl N-TO YICHA
apupMeTUIeCKOn 1
r€OMETPUYECKON MTPOTPECCUH,
CYMMBI IIEPBBIX N YICHOB

https://m.eds0o0.ru/GOLQEOQVM

78

@opMyJIbl N-TO YIECHA
apupMeTUIeCKOn 1
r€OMETPUYECKON ITPOTPECCUH,
CYMMBI IIEPBBIX N YICHOB

https://m.edsoo0.ru/ST6SBEWFD

79

N3obpaxeHue 4ieHOB
apumeTnyecKoil u
T€OMETPUUYECKON MTPOTPECCUI
TOYKaMHU Ha KOOPJIMHATHOU
IIJIOCKOCTH

https://m.edsoo.ru/2Q28MKE1Y

80

N3o0pakenne 4aeHOB
apudMeTHIeCKOn 1

https://m.edsoo.ru/K10ZY2JOA




81

reOMETPUUYECKON TPOrpeccuii
TOYKAMHU Ha KOOPAMHATHOU
IJIOCKOCTH

JInHenHbIi U
SKCTIOHCHIIMAIBHBIA POCT

https://m.edsoo.ru/ZTYQAOSMP

82
83

84

CrokHbI€ POLIEHTHI
Cr0>XHBIE TIPOLICHTHI

KonTtponpsHast pabora o Teme
"JucnoBwle
OCJIEN0BATEILHOCTH"

https://m.edsoo.ru/T1BTUUIN9
https://m.edsoo.ru/RZA3CVWOK

https://m.edsoo0.ru/B7XTGB8CZ

85

[ToBTOpeHue, 0600IMICHNE 1
cHUcTeMaTU3alurs 3HaHH.
3anuce, CpaBHEHHUE, IEUCTBUS C
NENCTBUTENbHBIMH YHCIIaMU,
YHCIIOBAs psMas

https://m.edsoo.ru/BN7HUCQKO

86

[ToBTOpenue, o6obIIEHNE 1
CHCTEeMAaTH3aIus 3HAHUMA.
IIpouenTsl, OTHOIIEHNS,
MPONOPLUU

https://m.edsoo.ru/G5JZXNITJ

87

[ToBTOpenue, o6obIIEHNE 1
CHUCTEeMaTU3alus 3HaHU.
Oxkpyriienne, NpuoIMKeHue,
OIICHKA

https://m.edsoo.ru/QSHOIDECN

88

[ToBTOpenwue, 0600IIEHNE 1
CHCTEeMAaTH3aIs 3HAaHUHN.
Pemenye TeKCTOBBIX 3a7a4
apupMeTUIECKUM CIOCOO0M

https://m.edsoo.ru/FPN5SH&8882




89

90

91

92

93

94

[ToBTOpEHME, 0000IICHUE 1
CUCTEeMAaTH3aIs 3HaHUM.
Pemenne TekCcTOBBIX 3a1a4
apru(METHUECKUM CIIOCOOOM

[ToBTOpEeHME, 0000IICHUE 1
CHCTEMAaTU3alMs 3HAHUI.
Pemenne TekCcTOBBIX 3aMa4
apru(METHUECKUM CIIOCOOOM

[ToBTOpEHME, 0000IICHUE U
cUCTeMaTH3aIlHs 3HaHUH.
IIpeoOpazoBanue
anreOpanyecKuX BhIPAKEHUH,
JIOITYCTUMbBIC 3HAYCHUS

[ToBTOpEHME, 0000IICHUE U
cHUCTEMaTH3alMsl 3HAHWA.
[TpeoGpa3zoBanue
anredpanvdeckux BhHIPAKEHUH,
JIOTTYCTUMbBIC 3HAYCHUS

[ToBTOpenue, 06001IeHUE U
CHCTeMaTH3allns 3HaHUH.
[TpeoOpa3zoBanue
anredpanvdeckux BhHIPAKEHUH,
J0IMYCTUMBIC 3HAYCHUA

[ToBTOpeHnue, 06001EeHNE U
CHCTeMaTH3allns 3HAHUH.
[IpeobpazoBanue
anredpandeckux BHIPAKEHUH,
J0IMYCTUMBIC 3HAYCHUA

https://m.edsoo.ru/SDKM9VKEU

https://m.edsoo.ru/NHA1GHDUA

https://m.edsoo.ru/3VPFKI20QS

https://m.edsoo.ru/2M3XQKP2H

https://m.edsoo.ru/WWIRIP1 XL

https://m.edsoo.ru/IUXIIMO9C




95

96

97

98

99

[ToBTOpEHME, 0000IICHUE 1
CUCTEeMAaTH3aIs 3HaHUM.
DyHKIHHU: IOCTPOCHHUE,
CBOMCTBA U3YUYCHHBIX (PYHKIIHIA

[ToBTOpEeHME, 0000IICHUE 1
CHCTEMaTH3alMsl 3HAHMIA.
DyHKIHHU: IOCTPOCHHUE,
CBOMCTBA U3YUYCHHBIX (PYHKIIHIA

[ToBTOpEHME, 0000IICHUE U
CcHCTEMaTH3alMsl 3HAHW.
OyHKIUY: TOCTPOCHUE,
CBOMCTBA M3YUYCHHBIX (PYHKIIHIA

[ToBTOpEHME, 0000IICHUE U
CUCTEMAaTH3aLMsl 3HAHUM.
@yHKIMH: IOCTPOEHUE,
CBOWCTBA U3YUYEHHBIX (YHKIUN

[ToBTOpenue, o6obIIeHNE 1
cucTeMaTH3alus 3HaHUi.
I'paduueckoe perieHne
YPaBHEHHUH U UX CUCTEM

https://m.edsoo.ru/ML2RTZATH

https://m.edsoo.ru/32J8M2ZWR

https://m.edsoo.ru/735D8X6WY

https://m.edsoo.ru/6HEHXX0Z3

https://m.edsoo.ru/WNTU78GWK

100

[ToBTOpenue, o6obIIeHNE 1
cucTeMaTH3alus 3HaHUi.
I'paduueckoe perieHne
YPaBHEHHUH U X CUCTEM

https://m.eds00.ru/65GS2YW62

101

102

HtoroBast KOHTpoJIbHAs paboTa

O000111eHHE U CUCTEMATU3ALMS
3HAHUH

https://m.edsoo.ru/UXA4QSFSO

https://m.edsoo.ru/MSBR20HEQ




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI

7 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTaTa

HpOBepﬂeMble NnpeaAMETHLIC PE3yJIbTAaThl 0CBOCHUSA OCHOBHOI
06p330BaTeHBHOﬁ nporpaMmmsbl OCHOBHOI'O 0611161"0 06pa30BaHHﬂ

1

1.1

Yucna ¥ BRIYUCICHUS

BLIHOJ'IHHTL, coucTasa YCTHBIC n IIMCbMCHHBIC HpI/IéMBI,

aqu)MCTHqCCKHG Ilel\/JICTBI/Iﬂ C paMOHaJIbHBIMHU YUCJIaMHA

1.2

Haxonuth  3HaYeHUs  YUCJIOBBIX  BBIP@XKCHUH,  IPUMEHSTH
pa3zHoo0pa3HbIe CIIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAUEHUH APOOHBIX

BBIPAXECHUH, COIEpKALUX OOBIKHOBEHHBIE U AECATUYHBIE ApOOU

1.3

1.4
1.5

[lepexomuTs OT OmHOH (GOPMBI 3alWCH YUCE K JIPYyrou
(mpeobpa3oBbIBaTh  JIECATHYHYIO  ApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTH, B OECKOHEUHYIO
JECATUYHYIO APOOb)

CpaBHI/IBaTB " YIIOopsAA0YUBAaTh PALIMOHAJIBHBIC YHUCIA

OKpyrasTh uncia

1.6

BBINOMHATE NPUKHUIIKY U OLEHKY PE3yJIbTaTa BBIYMCICHHH, OLEHKY
3HQUEHUW YUCIOBBIX BBIPAKECHUN. BBINOMHATH JOEUCTBUS €O

CTCIICHAMM C HAaTypPAJIbHBIMU IMOKA3aTCIISIMU

1.7

1.8

2.1

[IpuMeHATh NpU3HAKKA JEIMMOCTH, pa3JIOKEHUE Ha MHOKHUTEIN

HATypaJIbHBIX YUCCII

Pemate  IpakTUKO-OPUEHTUPOBAHHBIE  3a/ayd, CBSA3aHHBIE C
OTHOIIEHWEM  BEIWYMH,  I[PONOPLUUOHAIBHOCTBIO  BEJIMYUH,
IIPOLICHTAMH, WHTEPIPETUPOBATh PE3YyJbTaThl pELIEHUs 3aaad ¢
Y4ETOM OTPaHUYEHUH, CBS3AHHBIX CO CBOMCTBAMH PAaCCMaTPUBAEMBIX

00BEKTOB
AnreOpanuecKue BhIPAKCHHS

Hcnonp3oBaTh anreOpanyecKkyr0 TEPMHHOJOTHIO W CHMBOJHKY,

NPUMEHSTH €€ B IPOLIECCe OCBOCHHS yUeOHOT0 MaTepuana




22

23

HaxonuTth 3HadueHHss OYKBEHHBIX BBIPQKECHUH TMpH 3aJaHHBIX
3HAYEHHUAX [IEPEMEHHBIX

BrmonsaTs Hp606paSOBaHI/IH LECJI0I0 BBIPAXKCHHWA B MHOI'OYICH

MIPUBEICHUEM TIOIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK

24

BhINoMHATS YMHOXEHUE OJIHOWIEHa HA MHOTOWIEH U MHOTOWIEHA Ha
MHOTOYJICH, MPUMEHSTh (OpMyJbl KBaJpaTa CyMMbI W KBajpara

pa3HOCTH

2.5

OC}’H.IGCTBJISITB PAa3JI0KCHHUEC MHOI'OYWICHOB Ha MHOXHUTCIM C
IIOMOIIBIO BIHECCHUS 3a CKOOKH O6H_ICFO MHOXHUTEJIA, I'PYIIIUPOBKA

CJIaraeMbIX, MPUMEHEHHs (POPMYII COKPAIIEHHOTO YMHOKEHHSI

2.6

2.7

3.1

32

[TpumensTh NpeoOpa3zoBaHUS MHOTOUJICHOB JJISl PEILIEHUS Pa3JIMUHbIX
3aJa4 U3 MaTeMaTUKH, CMEKHBIX IIPEIMETOB, U3 PEAIbHON IIPAKTUKHU
Hcrnonbs30BaTh CBOMCTBA CTENEHEW C HAaTYpPaJbHBIMHU ITOKA3aTEISAMU
JUIs IpeoOpa30BaHus BbIPAXKEHUN

YpaBHEHUs U HEPABEHCTBA

Pemarb nMHENWHBIE ypaBHEHHs C OIHOM INEPEMEHHOW, NPUMEHSA
IIpaBUJjIa MEPEX0/1a OT UCXOJHOTO YPAaBHEHUS K PABHOCUIIBHOMY EMY.
IIpoBepATSH, ABIAAETCS JIM YUCIO KOPHEM YPABHEHUS

[TpumensTs rpaduyeckue METOAbl NpPU PEHICHUH JIMHEWHBIX

YPaBHEHUH U UX CUCTEM

33

34

[Tonbupate mnpuMepbl Map YHUCEN, SBISIIOIIMXCA  pelIeHHEM
JIMHENHOI0 YPaBHEHUSA C IBYMsI [IEPEMEHHBIMU

Ctpouthb B KOOPAMHATHOM MJIIOCKOCTH rpaUK JMHEHHOTO ypaBHEHUS
C IByMsl IEPEMEHHBIMU; MOJIb3YsICh IPauKOM, IPUBOAUTH IPUMEPHI

pelIeHusl ypaBHEHUS

3.5

3.6

4.1

Pemate cucTteMbl JIByX JIMHEMHBIX YpPaBHEHMM C  JByMs
NEPEMEHHBIMH, B TOM YHUCIIE TpauyecKu

CocTaBisITh 1 pemaTh JUHEHHOE YpaBHEHUE UM CUCTEMY JIMHEWHBIX
YPaBHEHUH I10 YCIIOBHIO 3aJ1a4M, HHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3a/1a4! MTOJIyYEHHBIN pe3yJIbTaT

Koopaunats! u rpadpuku. @yHkimu

N300pakaTh Ha KOOPIMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHE

3aJaHHBIM KOOpAWHaTaM, JIy4Hu, OTPC3KH, MHTCPBAJIbI, 3allMCBIBATH

YU CJIOBBIC IPOMCIKYTKH HA a.HI‘66paI/I‘-IeCKOM SA3BIKC




4.2

4.3

OtMmeuatrh B KOOpHHHaTHOﬁ IIJIOCKOCTH TOYKHM IIO0 3aJaHHBbIM
KOOpJUuHAaTaM

CtpouTts rpaduku muHeHHbIX GyHKIHH. CTpouTh rpaduk QyHKIUH Y

= x|

4.4

OnwuceIBaTh ¢ MOMOIIBIO (DYHKIMI W3BECTHBIE 3aBUCHMOCTH MEXKIY
BEIIMYMHAMU: CKOPOCTb, BpPEMs, DPACCTOSHHE, LEHY, KOJIMYECTBO,

CTOMMOCTb, POU3BOAUTEIILHOCTD, BpeMs, 00bEM paboThI

4.5

Haxonuth 3HaueHne (yHKIMK MO 3HAYEHUIO €€ apryMeHTa

4.6

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yJbTarTa

1

[Tonumate rpaduyeckuii cnoco® TPEACTABICHHUS W aHAJIHM3a
uHpOpMalLlMY, H3BJIEKATh M HHTEPIPETUPOBaTh HH(GOPMALMIO U3

rpaMKOB pealbHBIX MPOIECCOB U 3aBHCHUMOCTEH

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJIbHOI MPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs

Yucia U BEIUHCIIEHUS

1.1

1.2

Hcnons30BaTh  HadajgbHblE  NPEICTABICHUA O  MHOXECTBE
JIEHCTBUTEIIBHBIX YHCEI JI1 CPAaBHEHHUS, OKPYTJICHUS U BBIYUCIICHU,
n300paxarh JEHCTBUTENbHbIE YHC]IAa TOYKAMU Ha KOOpPIWHATHOMN
IpsAMOit

[TpuMeHsATs TOHATHE apUPMETUYECKOrO KBaJIpaTHOTO KOPHS,
HaXOAWTh KBaJpaTHblE KOPHU, HCHOJIB3Ys NpHU HEOOXOIUMOCTU
KaJIBKYJIATOD, BBITIOJIHATD npeodpa3oBaHus BBIPAKECHUH,

coepKalInX KBaIpaTHbIE KOPHU, UCIIOJIb3Ys CBOMCTBA KOPHEHN

1.3

2.1

Hcnonp3oBarh 3amucu OONBIIMX M MajbIX YHCENT C IMOMOUIbIO
JeCATUYHBIX ApoOeii u crenenei yncna 10

AnrebpanuecKue BbIpaXKEHUS

[IpyMeHsITh TOHSATHE CTENEHU C LEJbIM TOKa3aTelieM, BBIIOJIHAThH

Hp606pa3OBaHI/I}I BBIpa)KeHHﬁ, CoACpKaIIUX CTCIICHU C 1CJIbIM

IIoKa3aTcjiemM




22

BBIMONHATE  TOXIECTBEHHBIE MPeoOpa3oBaHUS  paIllMOHAIBHBIX
BBIDQXCHUIM Ha OCHOBE IIpaBWJI JCWCTBUM HAJ MHOTOWIECHAMH U

anreOpanyecKuMH ApoOsMu

23

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIN

24

3.1

3.2

33

[TpuMeHsTH TpeoOpa3zoBaHusl BRIPAKEHHUH I PEIICHUS Pa3IHYHBIX

3aJ1a4 U3 MaTeMaTUKU, CMEXHBIX [IPEIMETOB, U3 pealbHON MPAKTUKU
VYpaBHEHUS U HEPABEHCTBA

PemraTs HHHeﬁHBIe, KBaJpaTHbIC YpPaBHCHHUA W palHdOHAJIbBHBIC
YpaBHCHU:, CBOOAIIUCCA K HUM, CUCTEMbI JIBYX ypaBHeHI/If/'I C IByMs

MNEPEMCHHBIMU

IIpoBoaNUTE NpPOCTEHIINE MCCIECIOBAHUS YPABHEHUHM M CUCTEM
YpaBHEHHMH, B TOM YHCIE€ C HPUMEHEHHEM TIpadUUYEeCKUX
IpeJICTaBIeHUN (yCTaHaBJIMBATh, UMEET JIM YPAaBHEHHE WM CHCTEMA

ypaBHeHI/Iﬁ peumcHusa, €CJIiu UMECT, TO CKOJIbKO, U npoqee)

[lepexonuTs OT cioOBecHOW (OPMYIMPOBKM 3agaud K €&
anredpandecko MOJENU C IMOMOIIbIO COCTaBJICHUS YpaBHEHUS WU
CUCTEMBl YPAaBHEHMH, WHTEPIPETUPOBATh B COOTBETCTBUU C

KOHTEKCTOM 3a]1a4¥ MOJTYYECHHBIN pe3yJbTaT

34

4.1

4.2

9 KVIACC

[IpuMeHsTh CBONCTBA YHUCIIOBBIX HEPAaBEHCTB JMJI CpPaBHEHHS,
OLICHKH, pelIaTh JIMHEHHbIE HEPABEHCTBA C OJHOW IEPEMEHHON U UX
CUCTEMBI, 1aBaTh IpauueCKyI0 WIUTFOCTPALIMI0 MHOXKECTBA PEIICHUN
HEPABEHCTBA, CUCTEMBI HEPABEHCTB

OyHKIMU

[ToHumMaTh M HCMONB30BaTh (PYHKLUMOHAIbHBIE TMOHATHS M S3BIK
(TepMHUHBI, CUMBOJMYECKHE O003HAYEHMsI), OINpPENeIsITh 3HAuUECHUE
(YHKLIMU 110 3HAYEHUIO apryMeHTa, ONpPEAesITh CBOMCTBA (DYyHKIIMU
o e€ rpauky

CrpouTtsb rpauku 31eMeHTapHbIX GYHKIMN BUja:

y=k/x

, Y =x2,y = x3, y = [X|, OIUCBIBaTh CBOMCTBA YUCIOBON (PYHKLUH MO €€
rpaduky




Kon
NpoBepPsSIeMOro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

1

1.1

1.2

1.3

1.4

Yucia U BEIUMCIIEHUA

CpaBHI/IBaTb " YyIIoOpsAA0o4YHMBaTh pPAlMOHAJIBHBIC M HpPpaAlMOHATIbBHBIC
qucia

BrmonasaTs apI/I(bMeTI/I‘ICCKI/Ie ﬂCﬁCTBHﬂ C pallMOHAJIbHBIMH YU CJIAMU,
Cco4u€Tasd YCTHBIC U IMCbMCHHBIC HpI/IéMH, BBITIOJIHATH BBIYHMCICHUS C
HppauOHAJIbHBIMU YHUCJIaMU

Haxoautes 3HaueHUs CTEIIeHEeH ¢ OCJABIMH IMOKAa3aTCIIIMHU 1 KOpHeﬁ,
BBIYHCIIATH 3HAYCHHUA YK CIIOBBIX BI)Ipa)KCHI/Iﬁ

OprrJ’IHTB ﬂeﬁCTBHTCHBHBIe qucia, BBIIIOJIHATD IMPpUKUIKY

pe3yiibTara BI)I‘-II/ICJIGHI/II\/JI, OLICHKY YHUCJIOBBIX BI)Ipa)KeHI/II\/JI

ypaBHeHI/IH 1 HCPAaBCHCTBA

2.1

Pemate nMHENMHBIE W KBAaJApPATHBIE YPaBHEHHWs, YPABHEHUS,

CBOAAINIMECCA K HUM, HpOCTGﬁHIH@ ,Z[pO6HO-paLII/IOHaJ'ILHLIe YpaBHCHHUA

22

PemaTte cucTemsl IBYX JMHEHHBIX YPAaBHEHHUH C ABYMsI IEPEMEHHBIMU
Y CUCTEMBI IByX YPABHEHHH, B KOTOPBIX OJHO YPaBHEHUE HE SIBIIAETCS

JIMHENHBIM

2.3

24

Pemate TekCTOBBIE 3a7aUl AIreOpanyecKuM CIIOCOOOM C TTOMOIIBIO
COCTaBIICHUS] YPAaBHEHMSI WJIM CHUCTEMBI JIBYX YpaBHEHHUH C IByMs

MNEPpEMCHHBIMU

IIpoBOAUTE TIPOCTEHIINE WCCIECI0BAaHUA YPAaBHEHUHM M CUCTEM
yYpaBHEHHH, B TOM UHCIE€ C TPUMEHEHHEM TIpadUUYEeCKUX
Mpe/ICTaBICHUI (HalpuMep, YCTaHABIIMBATh, UMEET JIU ypaBHEHUE

WM CHCTEMA YpaBHEHHH peIllIeHus], €ClIi UMEET, TO CKOJIbKO)

2.5

Pemlare  nuHEHBIE HEpPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA,
n300pakaTh PEIICHHE HEPABEHCTB HA YMCIIOBOM MPSMOM, 3aITUChIBATh

pPEIICHUE C TOMOIIIBKO CHUMBOJIOB

2.6

Pemrate cucTeMBl JIMHEHMHEIX HCPaBCHCTB, CUCTCMBLI HCPABCHCTB,
BKJIFOYAIOIINE KBaJPAaTHOE HEPABEHCTBO, H300paXkaTh peEIICHHE
CHUCTCMbI HCPABCHCTB HaA YUCII0OBOU HpHMOﬁ, 3aIlIUCbIBATh PCIICHUC C

NOMOIIbIO CMMBOJIOB




2.7

Hcmons30BaTh HCPAaBCHCTBA MPHU PCIICHUHN PA3JIMIHBIX 3a1a4

3.1

OyHKIMU

PacnosHaBath  (QyHKUMHM  H3y4eHHBIX  BUAOB.  Iloka3bIBaTh
CXEMaTHYECKH pACHOJOXKEHHEe Ha KOOPAMHATHOH  IUIOCKOCTH
rpa¢pukoB QyHkumii Buma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBHCUMOCTH OT 3HAa4eHUH KO03(P(PUIIMEHTOB, ONMUCHIBATH CBOWCTBA

GyHKIMA

3.2

33

34

4.1

[Toka3piBaTh CXEMaTHYECKM pACIOJIOKEHHE Ha KOOPAWHATHOM
IIOCKOCTH TpadukoB GyHKIMH Buga y = VX, y = [X| U onmuchIBaTh
CBOICTBa PYHKIIHIA

Crpouth M u300paXkaTb CXeMAaTUYECKM TpadUKH KBaApaTHUHBIX
(GYHKIMIA, ONMMUCHIBATh CBOMCTBA KBaAPAaTHYHBIX (DYHKIMH MO HX
rpadukam

PacriosHaBaTh KBajpaTuuHyro (GYHKIHIO 10 (opmyre, TpUBOIUTH
pUMeEpbl KBAJPAaTUYHBIX (DYHKIMH W3 peaNbHOW KHU3HU, (DU3UKH,
TeOMETPHH

Apudmerndeckas 1 reoMeTpuUecKas Iporpeccuu

PacrniosHaBaTh apu(MeETHUECKYyI0 W TE€OMETPUYECKYIO IPOTPECCHH

IIPpU pa3HbIX criocodax 3aJaHusa

4.2

4.3

4.4

BbINONMHATE BBIYUCIIEHUS C HCIOJNBb30BaHHEM (OpMyN 1-TO 4JIeHa
apu(MeTHYECKOH U reOMEeTpUIECKOil Mporpeccuii, CcyMMbl IEPBBIX N
YJIEHOB

N300paxkaTb ~ wieHbl  IOCJIEIOBAaTEIbHOCTH  TOYKAMU  Ha
KOOpPJMHATHOM INIOCKOCTH

Pemats 3a1aun, cBsI3aHHBIE C YUCIOBBIMU MOCJIEIOBATENLHOCTSIMH, B
TOM 4YHCJIE 3aJaud U3 pEAIbHOM XH3HU (C HCIIOIb30BaHUEM

KaJIbKYJIATOPA, IIM(PPOBBIX TEXHOJIOTHIA)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3/1eMEHT COAEPKAHUSA
1 Yucna ¥ BBIYUCIICHUS
JlpoOu OOBIKHOBEHHBIE M JECATHUYHBIC, IEPEX0] OT OJHON (OpPMBI 3aMUCH
1.1 npobeit k apyrou. IloHsTHE palMOHaNbHOrO 4YMCia, 3allCh, CPAaBHEHUE,
YIOPSI0YMBAHUE PALMOHATIBHBIX YHCEI
. Apudmernueckue aelCTBUS C pallMOHAIBHBIMY YUCIIaMU. Pemienue 3a1ay u3
. peasibHOM MPAKTUKK HA YacTH, Ha IpOOH
13 CreneHb ¢ HaTypaJbHBIM IIOKa3aTelIeM: OMNpEeNiCHHe, MpeoOpa3oBaHMe
' BBIpQ)XEHUI Ha OCHOBE ONpPEIEICHNUS, 3aMCh OOIBLINX YHCell
L4 [IporeHThI, 3amuch MPOLEHTOB B BUAE ApoOW U IpoOH B BHJE MPOLEHTOB.
' Tpu ocHOBHBIE 33]au HA IPOLICHTBI, peIlIEHHUE 33a4 U3 pealbHON PaKTUKH
Ls [IpumeHeHne TPU3HAKOB JEIMMOCTH, pa3JIOKEHWE Ha MHOXHUTEIU
' HaTypaJbHbBIX YHCEI
L6 PeanbHble  3aBuCMMOCTH, B TOM uucie InpsmMas W oOpaTHas
' IIPONOPLIMOHAIBHOCTH
2 Anrebpanyeckue BbIpaXeHUs
51 IlepemeHHbIE, YMCIOBOE 3HAYEHHUE BBIPAXKEHUSI C IEPEMEHHOM. [lomycTuMbIe
. 3HAYEHUS TIEPEMEHHBIX
- [IpencraBneHne 3aBUCUMOCTH MEXJy BeIMYMHAMU B BUAE (HOPMYJIBL.
' Brraucnenus mo ¢popmynam
53 [IpeoOpa3oBanre OyKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO pPAaBHbIE
' BBIPAKECHUS
24 CBolicTBa CTENIEHU C HATYPAJIbHBIM [10Ka3aTEIEM
Y OpnowieHbl 1 MHOroueHsl. CTeneHs MHOrowieHa. CloeHue, BBIYUTaHNUE,
' YMHO>KE€HUE MHOTOWIEHOB
@opMyJbl  COKpAIIEHHOTO YMHOMKEHHUS: KBaJpaT CyMMBl W KBajapar
2.6 pazHoctu. dopmyna pa3sHOCTH KBaapaToB. Pa3noxkeHne MHOIOUWIEHOB Ha
MHOKHUTEIN




3 VYpaBHeHust
31 VYpaBHeHHE, KOpPEHb YypaBHEHMs, IpaBHja NPeoOpa3oBaHMs YpaBHEHUS,
' PaBHOCHJIBHOCTb YPAaBHEHUN
32 JluHeitHOe ypaBHEHHUE C OJIHOW MEPEMEHHOM, YUCJIO KOpPHEH JMHEUHOrO
. YpPaBHEHUS, PELICHUE JINHEUHBIX YPABHEHUI
13 CocraBiieHne ypaBHEHUH 110 YCIOBHIO 3a7auu. PelieHne TEKCTOBBIX 3a1a4 ¢
' IIOMOUIbIO YPAaBHEHUI
34 JluneliHOe ypaBHEHHE C IBYMS MTIEPEMEHHBIMH U €T0 Tpaduk
Cucrema JByX JIMHEHHBIX ypaBHEHUH C JABYMs IepeMEHHbIMU. PenieHue
3.5 CHCTEM ypaBHEHHH criocoOoM nojcTaHoBKH. [Ipumepsl penienns TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpaduku. OyHKImn
4.1 Koopaunara Toukn Ha mpsmMon
47 UYucnosble IpoMexXyTKH. PaccTosiHue MeX 1y AByMS TOUKaMU KOOPAMHATHOU
' psAMOi
43 [IpsimoyronbHas cuctema KoopauHat, ocu Ox u Oy. Abcuucca U opJuHaTa
' TOYKH Ha KOOPJAWHATHOM IJIIOCKOCTH
44 ITpumeps! rpadukoB, 3a1aHHbIX GopMynamu. UteHne rpaukoB pealbHbIX
' 3aBUCUMOCTEN
4.5 [Tonstue pynkuuu. I'paduk ¢pynknuu. CroiicTBa pyHKuIMM
4.6 Jluneitnasa ¢pyunkuus, e€ rpaduk. I'padux pyHkmm y = [X|
47 I'padnueckoe perieHne JUHEHHBIX YpaBHEHUH U CHUCTEM JIMHEHHBIX
' YpaBHEHUN
8 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Yucna v BBIYUCIIEHUS
- KBagpatublii kopeHb u3 uucna. [loHsATHE 00 HMPpPALMOHANIBHOM YHCIIE.
' JlecsiTuuHble MPUOIMKEHNS UPPALMOHATIBHBIX YHCE
CpoiicTBa apupMeTHdyecKuX KBaJpaTHBIX KOpHEH M UX MPUMEHEHHE K
1.2 peoOpa3oBaHUIO YHUCIIOBBIX BBIpAXEHUN U BBIUHCIICHUSIM.
JleicTBUTENbHBIC YKCTIA




1.3 Crenens ¢ 1enpIM MokasareneM U e€ cBoiictsa. CTaHgapTHas 3aluch Yucia
2 AnreGpanueckue BbIpaXeHUs
51 KBagparuelii TpEXwieH, pa3lIOKEHUE KBAAPaTHOIO TPEXWIEHA Ha
' MHOXKHUTEIN
2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajire0OpandecKkoi 1poodu
2.3 CrnoxeHue, BBIYMTaHHUE, YMHOKECHHE, JICICHUE allreOpandecKux apooei
24 PannonanbHble BBIpayKEHUS U UX IIPe0Opa3oBaHue
3 VYpaBHEHUSI U HEPABEHCTBA
31 KBangpatHoe ypaBHeHue, (opMyna KOpHEH KBagpaTHOTO YpaBHEHHSL.
' Teopema Buera
3.2 Peuienue ypaBHeHuUi, CBOAAIIMXCS K JIMHEMHBIM U KBaJAPATHBIM
33 [Ipocreiimme qpoO6HO-palliOHAILHBIE YPABHEHUS
I'paduueckas uHTEpHIpeTaUs YpaBHEHUH ¢ ABYMs IEPEMEHHBIMU U CUCTEM
34 JIMHEWHBIX YPAaBHEHUM C IBYMs IepeMeHHBbIMU. [Ipumepsl pemenus cucreM
HEJIMHEWHBIX YPaBHEHUH C IByMS IIEPEMEHHBIMU
3.5 Pemrenue TeKCTOBBIX 33724 alreOpandeckKuM criocoOom
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM TIepeMEHHOM
3.8 PaBHOCUIIBHOCTH HEPABEHCTB
3.9 JIuHelHbIe HEpaBEHCTBA C OJHON MEPEMEHHOI
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 OyHKIUU
i1 ITonatue @ynkuun. OOIacTb ONpeneneHuss M MHOXKECTBO 3HAUYEHU
' ¢bynkuu. CriocoObl 3aaHus PYHKIMHA
4.2 I'paduk pynkuuu. YreHne cBOMCTB GYHKIUH 1O €€ rpaduxy
4.3 [Tpumepst rpadukoB QPyHKITHH, OTPAXKAIOMINX PeaTbHBIE TPOIIECChHI
44 OyHKIMM, ONUCHIBAIOUIME MPSAMYI0 MU OOpaTHYI0 MPONOPLHUOHAIbHbIE
' 3aBUCUMOCTH, UX I'pauKu
4.5 @yHKINK y =x% y = X7
4.6 Oynkmmn y = [x, y = |x]
4.7 I'padnueckoe penieHne ypaBHEHUH U CUCTEM YpaBHEHUI

9 KVIACC




Kon

IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

1 Yucna v BIYKCICHUS
. ParonanpsHble 4Mcna, MppalMoOHATBHBIE 4YMCIA, KOHEYHbIE M OECKOHEUHbBIE
' JeCATUYHBIE JPOOU
MHOXKECTBO  IEHUCTBUTENBHBIX  YUCEN, JEHCTBUTEIBHBIE YHCIA  Kak
15 OeCKOHEeUHbIE JAeCATHYHBIE ApoOM. B3aMMHO OJHO3HAYHOE COOTBETCTBUE
' MEXJy MHOXECTBOM JCHCTBUTEIBHBIX YHCEI M KOOPAMHATHOM IPSMOM.
CpaBHeHuE 1EHCTBUTEIBHBIX YUCEI
1.3 ApudmeTndeckue NeiHCTBHUS ¢ ISHCTBUTSILHBIME YUCIIAMU
N3mepenus, npuOnnxeHus, oueHKd. PazMepbl 00beKTOB OKPYKAIOLIEro MUpa,
L4 JUIMTEIBHOCTh IPOLECCOB B OKpysKaroleM mupe. llpubnmxénnoe 3HaueHue
' BEJIMYMHBI, TOUHOCTh NpuoImkenus. Okpyrienue uncen. [Ipukuaka u oueHka
pe3yJIbTaTOB BHIYMCIICHUIA
2 YpaBHEHHUS U HEPABEHCTBA
2.1 YpaBHEHHUsI C OJHOU ITIEPEMEHHON
22 JInnelinoe ypaBHeHue. PemieHne ypaBHeHUH, CBOAAIIMXCS K JIMHEUHBIM
2.3 KBagparnoe ypaBHeHue. Penienue ypaBHEHH, CBOIAIIMXCS K KBAAPATHBIM
24 bukBanpatHoe ypaBHeHue. IIpuMepsl pelleHHs ypaBHEHHHW TpPETbe U
' YETBEPTOU CTEIICHEN Pa3JIOKEHUEM HAa MHOKHUTEIN
2.5 Pemenne npoOGHO-paliMOHaNBbHBIX YPaBHEHUN
2.6 CucreMbl ypaBHEHUH
2.7 VYpaBHeHUE ¢ ABYMsI IEPEMEHHBIMU U €ro rpaduk
2.8 Pemenne cucreM IByX JIMHEWHBIX YPABHEHHN C IByMs IIEPEMEHHBIMU
29 Pewrenne cucreMm IByX ypaBHEHHMH, OJTHO U3 KOTODPBIX JIMHEMHOE, a APyroe —
' BTOPOU CTEIEHH
2.10 ['padmueckas MHTEpIpETALUS CUCTEMBI YPaBHEHHH € BYMsI IEPEMEHHBIMU
2.11 Pemenne TeKCTOBBIX 3a71a4 areOpandecKuM CrIocoOoM
2.12 YuciioBblE HEPABEHCTBA U X CBOMCTBA
2.13 Pemienne nuHENHBIX HEPABEHCTB C OJHOM MEPEMEHHON
2.14 Pemenue cucrem TMHEWHBIX HEPABEHCTB C OJHON MEPEMEHHOMN
2.15 KBanpaTHble HEpaBEeHCTBA




I'paduueckas wHTEprpeTanyisi HEPABEHCTB W CUCTEM HEPABEHCTB C JABYMS

2.16
IIEpEMEHHBIMU

3 DyHKIMHU

a1 KBangpatnunas ¢ynkuus, e€ rpadpuk u cpoiictBa. Ilapabomna, koopanHaThbl
' BEPIINHBI TapadoIIbl, 0OCb CAMMETPUHN TTapadoIIbI

32 I'paduku ynkuuit y=kx, y=kx+b 1 ux cBoiicTBa

33 I'paduku pynkuuit y=k/x, y = x° 1 ux cBoiicTaa

34 I'padpuku pyHKIMI , 1 UX CBOWCTBA
4 YucnoBele NOCIEI0BATEIBHOCTH

il Onpenenenue u crnocoObl 3aJJaHNs YMCIOBBIX MOCIEI0BAaTENbHOCTEN. 3a1aHne
' MOCIICI0BATEIFHOCTH PEKYPPEHTHOU (popMyIIoii U GOopMYIIOH n-TO WieHa

42 Apudmernueckass mporpeccus. PopMmynbl n-rO WieHa apu(PMeTHIECKOH
' IPOTPECCUH, CyMMBI NIEPBBIX 71 YICHOB

43 ['eomerpuueckast mnporpeccus. DopMmyiabl 7n-ro wieHa TIe€OMETPUUYECKON
' IPOTPECCUH, CyMMBI TIEPBBIX 71 YICHOB

a4 N300pakeHre wieHOB apU(PMETHUEeCKOM M TIeOMETpUUYECKOH Nporpeccuit
' TOYKaMHU Ha KOOPANHATHOM MJIOCKOCTH. JINHENHBIN ¥ SKCIIOHEHIIMAIIBHBIN POCT

4.5 CrnosxHble MPOLIEHTHI




IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJibTaTaM
0CBOEHHUS OCHOBHOI 00pa30BaTe/IbHOI NPOrPaMMbl OCHOBHOT'O
o0u1ero oopazoBanusi Ha ocHoBe PI'OC

YMeHue ornepupoBaTh MOHATUSMHU: MHOMKECTBO, IOAMHOMXECTBO,
omepanuu HajJ MHOXKECTBAMH; YMEHHUE ONEpPUPOBATH TMOHSATHUSIMHU:
rpad, CBS3HBIN rpad, AepeBO, LUK, TPUMEHATh UX MPH PEIICHUU
3aja4; yMEHHE UCIIONB30BaTh TpaHUuecKoe IpelCTaBICHHE
MHO’KECTB ISl OIMCAHUSl pealbHBIX IPOLIECCOB U SIBICHUH, MpHU

pEIlIeHUN 3a71a4 U3 IPYruX Y4eOHbIX MIPEIMETOB

YMeHue onepupoBarh NOHATHAMU: ONPEACIICHUE, aKCUOMa, TeopeMa,
JI0Ka3aTeNbCTBO; YMEHHE paclo3HaBaTh WMCTUHHBIE U JIOKHBIC
BBICKA3bIBaHUs, NPUBOJIUTH IPUMEPBI U KOHTPIPUMEPBL, CTPOUTH

BBICKA3bIBAHUA U OTpULAHUSA BBICKQ3bIBaHU M

YMeHne onepupoBaTh MOHATHAMHU: HATYPaJIbHOE YUCIIO, TIPOCTOE U
COCTaBHOE YHUCJO, JEIMMOCTh HaTypaldbHBIX YHCEN, MPU3HAKU
JIETTUMOCTH, 1I€JI0€ YUCIIO0, MOAYJIb YHCIia, OOBIKHOBEHHAs! Ipo0b U
JecsTHYHas ApoOb, CTAHJAPTHBIN BUJI YKCIIA, pallMOHAIEHOE YHCIIO,
UPpALMOHATIBHOE YMCIIO, apu(MeTHYecKud KBaJpaTHBIM KOpPEHb;
YMEHUE BBINOJHATh JEHUCTBUS C 4YHCIaMHM, CpPaBHUBATb U
YHOOPSIIOYMBATh YWCTA, TPEACTABIATh YHCIAa Ha KOOPJAMHATHOM
NpsIMOM, OKPYIJIATh 4WCIa; YMEHUE JieJaTh MNPUKUAKY U OLEHKY

pe3yJibTaTa BEIYMCIECHUN

YMeHue onepupoBaTh MOHITHIMH: CTETIEHb C LIEJBbIM MMOKa3aTeseM,
apu(dMeTHUECKUI KBaApaTHbIM KOPEHb, MHOTOUJIEH, aJire0Opandeckast
Ipo0b, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HaTypajbHOW CTEHEHH
OoJibllle €MHMIBI; YMEHHE BBINIOJIHATH pacuéTsl MO (opMmysam,
npeoOpa3oBaHus LENbIX, JAPOOHO-PALIMOHAIBHBIX BBIPAXKEHUN U
BBIPAXEHUI C KOPHAMM, pa3/IoKEHNE MHOTOWIEHA HA MHOXHTEIH, B
TOM YHCJIE C HUCHOJb30BaHHWEM (OpPMyJT Pa3HOCTH KBaJApaToB H

KBaJpara CyMMBbI U pa3HOCTH




YMeHue oneprupoBaTh MOHATUAMU: YUCIOBOE PAaBEHCTBO, YPABHEHUE
C OJIHOM INEpEeMEHHOW, 4YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHE PEIIATh JMHEHHBIE U KBAJIpaTHbIC yPABHEHUS,
JIpOOHO-pallMOHATIbHBIE YPABHEHUS C OJHOW NMEPEMEHHOH, CUCTEMBbI
JIBYX JIMHEHHBIX YPABHEHUN, IMHEHHBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JApOOHO-pallMOHAIbHbIE HEPABEHCTBA C OJHOM
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a4a4 U3 IPYTUX IPEIMETOB
U TPaKTUYECKUX 3aJad; YMEHHE MHCIIONb30BaTh KOOPAUHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IUIOCKOCTB JJISi M300pakeHUs perieHH

ypaBHeHHfI, HCPABCHCTB U CUCTEM

YMeHue onepupoBaTh MOHITUIMHE: GYHKIHS, TpaduK QYHKIIUU, HYJIN
byHKIUY, MIPOMEXYTKU 3HAKOIIOCTOSIHCTBA, IIPOMEXKYTKHU
BO3pacTaHus, yObIBaHWs, HAWOOJbIIEC W HAUMCHBIICE 3HAYCHHS
GyHKIUY; yMEHUE OIIEpUPOBATH IIOHATUSAMU: npsAmas
MPOTIOPIIMOHATILHOCTb, JIMHEHHAsT PYHKIIUS, KBapaTU4Has (PyHKIHUS,
oOpaTHasi MPOMOPIMOHATBHOCTh, TMapadoia, TUrnepOoia; yMEHHe
ctpouth rpaduku  QYHKIMH, HUCHONB30BaTh rpadukd IS
OTIpE/ICIICHUs] CBOWCTB IPOIIECCOB M 3aBUCHUMOCTEH, IS PEIICHUS
3a/a4 U3 APYTUX y4eOHBIX MPEAMETOB U PEANbHOMN KU3HU; YMEHUE

BbIpaXkaTh (OpPMyJIaMH 3aBUCUMOCTH MEX/y BEJIMUYUHAMU

YMmenne OneprupoBaTh IIOHATUAMU: IIOCJIICAOBATCIBHOCTD,
apudmMeTHueckass M TeOMeTpUYecKas IpPOrpeccud; yMEHHe
MCIIOJIb30BaTh CBOMCTBA MOCIEI0BATENBHOCTEHN, (POPMYIIBI CYMMBI U
o0I1ero wieHa MpHU pelIeHuH 331a4, B TOM YUCIE 3aJa4d U3 JpyTux

y4eOHBIX MPEIMETOB U PEATbHON KU3HU

YMeHue pemarps 3ajaud pa3HbIX TUIOB (B TOM UYHCIIE Ha MPOLIEHTHI,
JOIM M 4YacTW, JBH)KEHHUe, paboTy, IeHy TOBapOB U CTOMMOCTH
MOKYIIOK U YCIIyT, HaJIOTH, 337[a4il U3 00JacTH YIpaBICHUs JINIHBIMU
U ceMeWHbIMH (UHAHCAMH); YMEHHME COCTaBJSATh BBIPAKEHUS,
YPaBHEHHs, HEpPABEHCTBA M CHCTEMBI [0 YCIOBUIO 3a/ayM,
MCCJIEIOBATh MOJyYEHHOE PEIIEHUE U OLIEHNUBATh MPaBIONOA00HOCTh
MIOJy4YE€HHBIX PE3YyJIbTaTOB

YMeHue onepupoBaTh NOHATHAMHU: (QUTYpa, TOUKA, OTPE30K, IpsMas,
1y, JIOMaHas, yroa, MHOTOYTOJIbHUK, TPEYrOJIbHUK,

paBHOOEIPEHHBIN u PaBHOCTOPOHHHUM TpEyroJIbHUKH,




NPSMOYTOJBHBIN TPEyroJbHUK, MeIuaHa, OHWCCEKTpuca W BBICOTA
TPEYroJIbHUKA,  YeThIPEXYTOJbHHUK, Mapajuiesaorpamm,  pomo,
IpSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU (UIypamy;
yYMEHHUE peulaTh 3aJa4d, B TOM YUCJIE U3 IOBCEIHEBHOMN KU3HHU, HA
HaXO0XJICHNE F€OMETPUYECKHUX BEJIUYHH C IPUMEHEHUEM U3yYEHHBIX

CBOWCTB Guryp u paktoB

10

YMeHue onepupoBaTh MOHSATHSIMU: PAaBEHCTBO (DUTYpP, PaBEHCTBO
TPEYTrOJIbHUKOB; NapaJIeIbHOCTh U MEPIEHIUKYJISPHOCTh MPSMBIX,
YroJl MEXIy NpsSIMBIMH, TEPHCHAUKYJISpP, HAKJIOHHAS, MPOEKIIHS,
nonobue  ¢uryp, TOAOOHBIE  TPEYTOJBHUKH,  CHUMMETpUS
OTHOCUTEJIbHO TOYKM W MPSMOI; YMEHHE paclo3HaBaTh PaBEHCTBO,
CUMMETpUI0 U momobue  duryp, napajyieIbHOCTh U

MEPIEHAUKYIISIPHOCTD MPSAMBIX B OKPYXKaIOLEM MUpE

11

YMeHue OnepupoBaTh IOHATHAMH: [UIMHA, PACCTOSHHE, YIOJl
(BemMuMHA yIJa, CUHYC M KOCHHYC yIJIa TPEeyroJIbHUKA), IUIOLIa/lb;
YMEHHE OLICHUBATh pa3Mepbl PEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; yMEHHE TPUMEHATh (QOPMYINbl MEepUMETpa U IUIOIMIAIH
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH U IJIOLIAAHN Kpyra, ooObema
IPSIMOYTOJIBHOTO TapajuIeNeNNIea; YMEHUE NIPUMEHATh TPU3HAKU
PaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEyTOJIbHUKA,
teopemy [ludaropa, TpuUroHOMeTpuUecKHe COOTHOLICHHUS IS

BBIYMCIICHUS UINH, PACCTOSHUM, IJIOIAEH

12

YMenue wu3o0pakaTb IUIOCKME GUIYpbl M HUX KOMOUHAIWH,
IPOCTPAHCTBEHHBbIE (DUTYpPBI OT PYKH, C TOMOUIbIO YEePTEKHBIX
MHCTPYMEHTOB M DJJIEKTPOHHBIX CpPEACTB II0 TEKCTOBOMY WJIU

CHUMBOJIBHOMY OITMCAaHHIO

13

14

YMeHne omepupoBaTh MOHATHSAMHU: HPSIMOYIOJIbHAsE CHUCTEMa
KOOPJMHAT, KOOpPJAMHATbI TOYKH, BEKTOp, CyMMa BEKTOPOB,
IIPOU3BEICHUE BEKTOpa HA YHCIO, CKaSIPHOE IPOU3BEACHHE
BEKTOPOB; YMEHHE HCIIOJIb30BaThb BEKTOPbl M KOOPAWUHATHI IS
MIPEACTABJICHUS JAHHBIX W PEIICHMS 3a]a4, B TOM YHCIIE U3 JIPYTHUX

y‘-IC6HLIX npeaMETOB U pCaHBHOﬁ JKHN3HHU

YMenue ONCpupoOBaTh MOHATUAMU: CTOJIOMKOBBIE H KPYTOBBIC

IuarpaMMmbl, TaONWIBI, CcpeaHee apuMeTHYeCKoe, MeIuaHa,




15

16

HauOoJIbIlIee U HaWMEHBIIIEe 3HAUYCHHUS, pa3Max YHCIOBOIO Habopa;
YMEHUE W3BJCKaTh, HMHTEPIPETUPOBATh H  IPEOOPA30OBHIBATH
uH(pOpMAIIMIO, TPEICTABICHHYI0 B TaOMWIaX W Ha Juarpammax,
OTPaKAIONIYI0 CBOHCTBA M XapaKTEPUCTHUKU PEATbHBIX MPOIECCOB U
SBIICHUH; yMEHHE pacrno3HaBaTh HW3MCHUYUBHIC BEIMYMHBI B

OKpYXaloleM MUpe

YMeHue onepupoBaTh MOHATHAMU: CIYYaWHBIA OMBIT (CIydalHBIN
HKCIEPUMEHT), JJIEMEHTApHOE COOBITHE (DJIEMEHTApHBIA HCXO[)
CIIy4aifHOrO OmbITa, ClIy4yailHoe COOBITHE, BEPOATHOCTb COOBITHUS;
YMEHHE HaXOJUTh BEPOSITHOCTU CIIyYalHBIX COOBITHI B ONBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pellaTh
3aJjaud METOJOM OPraHM30BAaHHOIO Iepedopa U ¢ UCHOJb30BAHUEM
MpaBUJia YMHOXKEHHUS, YMEHUE OIEHUBATh BEPOSITHOCTU PEAbHBIX
COOBITUH U SIBJICHUH, IOHUMATh POJIb IPAKTUUECKU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKPYXAlOIIeM MHpPE U B >KU3HU;
3HAaKOMCTBO C TIOHSTHEM HE3aBHCHUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCET U €ETO POJIBIO B MAaCCOBBIX ABJICHHAX

YMmenue BLI6I/IpaTI> HOI[XOI[HIJ_[I/II\/’I HBYqGHHBIﬁ METOHA JIs1 pCHICHUA
3aaa4u, IPpUBOAUTE MPHUMEPHLI MATEMATHUYCCKUX 3aKOHOM€pHOCTCﬁ B
npupoac U XU3HU, paCllO3HABATL MIPOABJIICHUC 3aKOHOB MATEMATUKU
B HCKYCCTBEC, OIIMCBIBATHL OTACJIIBHBIC BBIJAIOIIHUECA PC3YJIbTAaThl,
MOJIYUYCHHBIC B XOAC PAa3BUTUA MATCMATHKU KaK HAYKHU, IPUBOAUTDH
IMPUMEPHBI MAaTEMAaTHYCCKUX OTKpI)ITI/Iﬁ n ux aBTOPOB B

OT€YECTBEHHOW U BCEMUPHOU UCTOPUHU




INIEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D
11O MATEMATUKE

Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS

1 Yucna u BBIYUCIICHUS

1.1 Harypanbnsie u nensie yucna. [Ipu3Haky 1e1MMOCTH LEIIbIX YUCEI

19 OOBIKHOBEHHbIE M JECATUYHBIE  JpOOH, TPOLEHTHl, OECKOHEUYHbIE
' MIEPUOINICCKHE POOH

13 Pannonaneupie uncna. Apudmernyeckue oOmnepalnudd € paldOHAIbHBIMU
. YUCIaMHU

14 JeiictButenpubpie yncia. ApudMeTHUYECKHe OMNepaluu C IeHCTBUTEIbHBIMU
. qrcIaMu

s [TpuOmmkE€HHBIE BBHIYMCICHUS, MpaBWUIa OKPYIJIEHUS, MPUKHUIKA U OLEHKa
. pe3ylbTaTa BRIYUCICHUN
2 Anrebpanyeckue BhIpaXKeHUs

2.1 bykBeHHbIE BbIpa)K€HUS (BBIPAXKEHUS C IEPEMEHHBIMHU )

55 Crenenp ¢ nenbiM mnokazareneM. CTeneHb C palMOHAIbHBIM IOKa3aTeJeM.
. CaoiicTBa cTeneHn

2.3 MHorouneHsl

24 Anrebpanueckas ApoOb

) s ApudpmeTnueckuii  KOpeHb  HaTypaJbHOM  cTemeHu.  JleficTBus ¢
' apupMeTUYECKUMH KOPHIMHU HaTypaJbHON CTETICHU
3 YpaBHEHUs 1 HEpABEHCTBA

- Lensle u npoOHO-panvioHanbHBIE ypaBHeHHS. CHUCTEMBI U COBOKYITHOCTH
' YpaBHEHUU

1n Lensle u apoOHO-panmoHanbHbIe HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
' HEPaBEHCTB

3.3 Pemenne TekcTOBBIX 3a1a4
4 YucnoBbIe TOCIEN0BATEILHOCTH

4.1 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHUs IOCIEA0BATEILHOCTEH




Apudmernueckass u reomerpuueckas mporpeccurd. Dopmyna  CI0XKHBIX

4.2
IPOLICHTOB
5 OyHKIMHU
OyHKus, cmocodsl 3amanus  GyHknuu. ['paduk  dyHkuun. OOIacTh
OTIpeieNIeHus] U MHOXeCTBO 3HaueHui ¢pynkuuu. Hynu yukiun. [IpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (YHKUMH. MakCUMyMbl U
MUHUMYMBbl (yHKIMU. HaunOosnbliee m HauMeHbllee 3HaueHUE (QYHKIMU Ha
IIPOMEKYTKE
6 KoopauHatsl Ha npsMOi U TJIIOCKOCTH
6.1 KoopaunaTthHas npsimas
6.2 JlekapTOBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomeTpus
7.1 I'eomerpruueckue Gpurypsl 1 Ux cBOiCTBa
7.2 TpeyroapHUK
1.3 MHOroyrojasHuKH
7.4 OKpy’KHOCTb U KpYyT
7.5 W3mepeHune reoMeTpu4eckix BETNYUH
7.6 BekTopsl Ha III0CKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BeposTHOCTB
8.3 Komb6unaropuxka
8.4 MHoxecTBa
8.5 I'padmsr




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOIUYECKHUE MATEPHUAJIBI UIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET
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