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MHHOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBIs€eTCd OOHUM H3 OINOPHBIX KYPCOB OCHOBHOIO OOILEro
o0pa3zoBaHus: OHa 00ECIIEYMBACT U3YUEHUE APYTUX AUCIUIUIMH, KaK €CTECTBEHHO -
Hay4yHOro, TaK W TYMAaHUTApHOIO IMKJIOB, €€ OCBOEHHME HEOOXOOUMO IS
IPOAOHKEHUST 00pa30BaHMs U B MMOBCEAHEBHOM KU3HU. Pa3BuTne y 00ydarommxcs
Hay4YHBIX MPEACTABICHUN O NPOMCXOXKJIEHUU M CYIIHOCTH ainredpandyeckux
abcTpakimii, cnocode OTpa)xxeHUs: MaTEMAaTUYECKON HayKOH SIBICHUI U MPOIIECCOB
B MpUPOAE U OOILECTBE, POJIM MATEMaTHUYECKOrO MOETUPOBAaHUS B HAYYHOM
MO3HAHUU U B IPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHHUS
U KaueCTB MBIIUICHNS, HEOOXOAUMBIX JUIsl aJalTallii B COBPEMEHHOM LU(PPOBOM
obmiectBe. M3ydenue anreOppl oOecreynBaeT pa3BUTHE yMEHHUs HaAOIIOJaTh,
CpPaBHUBATh, HAaXOJIWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIUICHUS,
CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBaTH CBOM JIEUCTBUS M BBIBOJBI,
dopmynupoBaTh yrBepkaeHusA. OCBOCHHE Kypca anreOpbl 00ecIieunBaeT Pa3BUTHE
JOTMYECKOTO MBIIUICHUSI OOY4YarolUXCsl: OHU HCHOJb3YIOT JEAYyKTUBHBIE U
WHIYKTUBHBIE PACCYXACHUS, 0000IIEHNE U KOHKPETU3ALMIO, a0CTparupoBaHue U
aHasoruto.  OOyueHue  anredOpe  MpeAnonaraeT  3HAYUTENbHBIM  00BEM
CaMOCTOSITETILHOM ~ JACSITENIbHOCTH  00YyYarouuxcsi, MO3TOMY CaMOCTOSITEIIbHOE
pelIeHHe 3a/1a4 SBJISIETCS peann3aluuen JesTeIbHOCTHOTO MPUHIUIIA O0yUEHHUS.

B crpykType mnporpammel yueOHOro Kypca «Aunredbpa» s OCHOBHOIO
oOuiero o0pa3oBaHMsl OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEeIbHO-METOANYECKUE
nuHUK: «Yucna U BBIYUCICHUSY, «ANTeOpandecKkue BhIPAXKEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuun». Kaxnag u3 3TUX coaepikareabHO-METOIUYECKUX
JIMHUM pa3BUBACTCs HA MPOTSHKEHUU TPEX JIET U3YUYEHUS Kypca, B3aUMOJECHCTBYS C
ApYrMMU ero JuHusMH. B Xxoge wu3ydeHuss ydeOHOro Kypca OOy4arouIumcs
IPUXOJUTCS JIOTUYECKU PACCYXk/1aTh, UCIOJb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
sa3bIK. B cBsI3M ¢ 3TUM B mporpammy y4eOHOro kKypca «Ainredpa» BKIIOUEHBI
HEKOTOpPbIE OCHOBBI JIOTHMKH, IIPEJCTaBIECHHBIE BO BCEX OCHOBHBIX pa3zenax
MaTEeMaTHYeCKOro 00pa30BaHUs U CIIOCOOCTBYIOIIME OBJIAJACHHUIO O0YYaIOUTUMUCS
OCHOB  YHHMBEPCAJIBHOIO  MareMarhyeckoro s3bika. CoaepxarenpHOl |
CTPYKTYpHOH OCOOEHHOCTBbIO YyuyeOHOro Kypca «Anredpa» sBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxanue JsuHUM «Yucaa M BBIUMCICHUS» CIIY)KMT OCHOBOM IS
JANbHEHNIIIEro U3y4yeHus MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO y O0y4aroUIuXcs
JOTMYECKOTO MBIILIEHUS, (POPMUPOBAHHUIO YMEHHS MOJIb30BATHCS aTOPUTMaMHU, a
TaKXe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX JJIsi IOBCEAHEBHOM
KW3HU. PazBuTHE MOHSTHUS O YMCIIE HA YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHMs
CBSI3aHO C PAlUMOHAIBHBIMH M HMPPALUOHAIBHBIMU YHCIaMH, (OPMHPOBAHUEM



MPEICTABICHUA O JEWCTBUTEIBHOM YHCIE. 3aBEpIICHHE OCBOEHUS YHUCIIOBOU
JIMHUU OTHECEHO K CpeHEMY 00111eMy 00pa30BaHUIo.

Coneprkanue AByX ajqreOpandeckux JIMHUN — «ANTreOpandecKue BbIpaKeHUsD)
U «YpaBHEHUS U HEPABEHCTBA» CIMOCOOCTBYET (POPMHUPOBAHUIO y OO YUAIOIIUXCS
MaTeMaTUYeCcKOro amnmnapara, HeOOXOAMMOIo Ui pelIeHHs 3a7ad MaTeMaTHKH,
CMEXHBIX TPEIMETOB U MPAKTHKO-OPMEHTHUPOBAaHHBIX 3amady. Ha ypoBHe
OCHOBHOI'O 0011ero oOpa3oBaHUs Y4YeOHbIH Marepuaj TPYNIUPYETCS BOKPYT
palMOHAIBHBIX BhIpaXKEHU. Anredpa IeMOHCTpUPYET 3HAUEHHE MAaTEMAaTHKU Kak
S3bIKA ISl TIOCTPOCHHUSI MaTeMaTUYECKUX MOJENCH, OMUCAHMs TPOIECCOB H
SBJICHUM peampbHOr0 Mupa. B 3amaum oOydeHust anreOpe BXOAST TaKKe
JanbHelIlee pa3BUTHE AITOPUTMUYECKOTO MBIIUICHUS, HEOOXOAUMOro, B
YacTHOCTH, JJII OCBOEHUS Kypca HMH(POPMATUKH, U OBJAJCHHE HaBBIKAMU
JIENYKTUBHBIX paccyxkaeHuid. [IpeoOpazoBanre cHMBOIBHBIX (OPM CIOCOOCTBYET
Pa3BUTHIO BOOOPAXKEHUSI, CHOCOOHOCTEN K MaTeMaTUYECKOMY TBOPUECTBY.

Conepxkanue QpyHKIMOHAIBHO-TPApUUECKON TUHUHM HAIEICHO Ha MOTy4eHHe
OOy4JarOMIMMUCS 3HAaHUW O (PYHKUIMSIX KaK BaKHEHIIeW MaTeMaTH4eCcKON MOJEH
JUIs ONMCAHUS U UCCIIE0BAaHUS pa3HOOOPa3HBIX MPOLIECCOB U SIBJICHUI B MPUPOAE
n obuiectBe. M3yuenue martepuana crnocoOCTBYET pPa3BUTHUIO Yy O0y4aroIUXcs
YMEHUS UCIIOJIb30BaTh Pa3MyYHbIe BBIPA3UTEIbHbBIE CPECTBA A3bIKa MATEMATUKH —
CIIOBECHBIC, CHMBOJIMYECKHE, Trpaduueckne, BHOCHT BKJIaJg B (opMupoBaHHe
IPEJCTABJICHUHN O POJIM MAaTEMAaTUKU B Pa3BUTUU LIUBUIIM3ALMU U KYJIbTYPHI.

CornmacHo ywyeOHOMY IIaHy B 7-9 kjaccaXx u3yyaercs Yy4deOHbIH Kypc
«Anrebpa», KOTOPHIH BKIIOYACT CICAYIOUIME OCHOBHBIC PAa3/IeNibl COACPIKAHMS:
«Yucna ¥ BBIYUCICHUA», «ANreOpandeckue BBIPAKEHUS», «YpaBHEHHS W
HEpaBEHCTBa», « DYHKIIHW.

Ha u3yuenne yuebHOTro Kypca «Anredpa» orBoautcs 306 yacoB: B 7 kiacce
— 102 4gaca (3 ygaca B Henemno), B 8 kinacce — 102 ygaca (3 vaca B Heneno), B 9
kiacce — 102 yaca (3 gaca B HefIeni0).



COJAEPXAHUE OBYUYEHUA
7 KIIACC

Yucaa 1 BIYMCICHUS

Jpobu OOBIKHOBEHHBIE W JIECATUYHBIE, TIEPEXO] OT OAHOW (HOPMBI 3aIUCH
npoberi k gpyroi. IloHsATHEe palMOHAIBHOTO YHCIA, 3alKCh, CpPaBHCHUE,
YIOPSAOYMBAHUE  PAIlMOHANBHBIX 4YHcel. ApudmeTndyeckue ACHCTBUS  C
palMOHAILHBIMU 4YHcIamMu. Pemenune 3a1ad U3 peaqbHOM MPaKTUKU Ha 4acTH, Ha
Jpo0Hu.

CreneHb ¢ HaTypalbHBIM [OKa3aTeleM: OIpeelieHne, Mpeodpa3oBaHue
BBIPQKEHUN Ha OCHOBE OMpEENICHHUs, 3aniCh 00IbIIUX yuceln. [IpoueHTsl, 3anuch
IPOLIEHTOB B BUJIE POOU U JpoOM B BUJIE MPOLIEHTOB. TpU OCHOBHBIE 337a4M Ha
IIPOLIEHTBI, pEIEHUE 3a/1a9 U3 PEAIIbHOU MPAKTUKH.

[IpuMeHeHnEe TPU3HAKOB JACIUMOCTH, PpA3JIOKEHUE HA  MHOXHUTEIH
HaTypaJbHbIX YHCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4HCIEe TpsMmas ©W  oOparHas
IPONOPLUHOHATBHOCTH.

AJsreOpauvecKkue BbIpaKeHUs!

IlepeMeHHBIE, YUCIIOBOE 3HAUEHUE BBIPAKEHUS C MEPEMEHHOM. JlomycTHMBbIE
3HaYeHUs NepeMeHHbIX. [IpeacTaBieHne 3aBUCUMOCTA MEX1Y BEIMUMHAMU B BUJIE
dbopmynbl. Beraucnenns mo hopmynam. [IpeodpazoBanre OYKBEHHBIX BBIPAKECHUM,
TOXKIECTBEHHO PpAaBHbIE BBIPAKEHUs, TMpaBWiIa MpPeoOpa3oBaHUs CYMM U
IPOU3BENCHUH, MPaBUJIa PACKPBITUS CKOOOK U TPUBEACHUS TOJJOOHBIX ClIaraeMbIX.

CBolicTBa CTENEHU C HATypaJbHbBIM NIOKA3aTEIEM.

OpHowieHsl 1 MHOroOwIeHbl. CTerneHb MHOrousieHa. CloxeHue, BbIUMTaHuE,
YMHOKEHUE MHOTO4YJIeHOB. @DOpMyinbl COKPAIIEHHOTO YMHOXKEHUS: KBaJpar
CYMMBl M KBagpar pasHocTH. PopMyna pa3HOCTM KBaapaToB. Pasznoxxenue
MHOT'OYJIEHOB HA MHOHUTEIIH.

YpaBHeHus1 M1 HEpaBeHCTBA

VYpaBHeHUEe, KOpPEHb YpaBHEHHUs, IpaBuia NpeoOpa3oBaHUsl ypaBHEHHS,
PaBHOCHJIBHOCTb YPAaBHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOW IEPEMEHHOM, YHWCIO KOPHEW JMHEHWHOIO
YPaBHEHMS, pEIICHHE JMHEHHBIX YypaBHeHHU. (CoCTaBieHUE YpaBHEHHU IIO
YCIJIOBHIO 3a/1a4i. Penienre TeKCTOBBIX 3aa4 C MOMOILIBI0 YPaBHEHUM.

JlunHeliHOe ypaBHEHHE C JIByMS IIEpEMEHHBIMH U ero rpaguk. Cuctema IByX
JUHEWHBIX YpPaBHEHUW C JBYMsS IIEPEMEHHBIMHU. PelleHne cucrteM ypaBHEHHI
crocoOOM TMOACTaHOBKHU. llpuMepbl pelieHuss TEKCTOBBIX 3aJad C MOMOIIbIO
CUCTEM YPaBHEHHUM.

DyHKIMHU



Koopannara Toukn Ha npsMou. UuciaoBble TPOMEXKYTKU. PaccTosiHre MexTy
JIBYMsI TOYKAMU KOOPIHUHATHOU MPSIMOM.

[IpsimoyronbHas cucreMa koopauHaT, ocu Ox u Oy. AGcrucca U opAvHAaTa
TOYKHM Ha KOOPJMHATHOM II0ocKocTU. [Iprumepsl rpagukoB, 3a1aHHbIX (HOpMYyIamu.
Urenne rpadukoB peanbHbiX 3aBucuMocTel. [lonsartue dyakuun. [paduk
¢yaxuuu. CpoiictBa (pyHkuuid. Jluneiinas Qynkuus, e€ rpaduk. I'paduk pyHkuun
y = [x|. T'paduyeckoe pelieHHe JHHEHHBIX YpaBHEHHH W CHCTEM JIMHEHHBIX
YPaBHCHUM.

8 KUIIACC

Yucnaa 1 BbIYMCICHUS

KBagpatHeiii kopenb u3 uucna. [loHstue 00 HppalMOHATILHOM YHUCIE.
Hecsatuunbie TpuOIMKEHUsT UppallMOHaIbHBIX uncen. CBOMCTBA apuMeTHUeCKIX
KBaJ[PaTHBIX KOPHEW U UX MPUMEHEHUE K MPEeOOPa30BAHUIO YUCIOBBIX BHIPAXKEHUM
Y BBIYUCJICHUSAM. J|eHCTBUTEIIbHBIE YUCIIA.

Crenens ¢ HenpIM OKa3aTesneM U €€ cBoiicTBa. CTaHIapTHAs 3alyCh YHCIIA.

AJireOpaudecKue BbIpaKeHUs

KBagparHelii  TpEXWIEH, pa3JIOKEHHE  KBAaApPaTHOTO TPEXWIEHA Ha
MHOXUTEIH.

AnreOpandeckasi 1poOb. (OCHOBHOE CBOWMCTBO alreOpanueckor apoowu.
CrnoxeHue, BbIYMTAHHUE, YMHOXKEHHUE, JeJeHUE aireOpanueckux ApooOeit.
ParmonanbHbie BhIpaXEHUS U UX MPeoOpa3oBaHMUE.

YpaBHeHUs] 1 HEPABEHCTBA

KBagpaTtHoe ypaBHenue, ¢GopMmyaa KOpHEH KBaJIpaTHOrO ypaBHEHMUS.
Teopema Buera. Pemienne ypaBHEHUN, CBOIAIIMXCS K JIMHEMHBIM M KBAJAPATHBIM.
[IpocrTeiimue 1poOHO-paIoHaIbHbIE YPAaBHEHUS.

['padrueckass mHTEpHIpETAIs YPaBHEHUN C IBYMS MEPEMEHHBIMA M CHCTEM
JUHEWHBIX YpPaBHEHUW C JBYMs NepeMeHHbIMU. [IpuMepbl pelieHuss CcHucTtem
HEJIMHEWHBIX YPABHEHUH C JBYMS IEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3a71a4 alreOpandeckum CrocoOOoM.

UucnoBble HEpAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO € OJHOW IEPEMEHHOM.
PaBHOCHIIBHOCTP HEpaBEeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOW.
Cucrtembl TMHENHBIX HEPABEHCTB C OAHOW MEPEMEHHOM.

DyHKINH

[Tonstne Qynknuu. OO6nacTh omnpeneileHus HW MHOXKECTBO 3HAUYCHUU
¢bynkimn. CriocoObl 3a1anus yHKIIHA.

I'padux ¢dynxuuu. Urenne coiicTB QpyHkuuu no e€ rpaduky. [Ipumeps
rpadukoB GyHKIIHMA, OTPAXKAIOIIUX pPeabHbIC MPOIIECCHI.



@OyHKUMY, ONUCHIBAIOLIIME TMPSAMYIO U OOpaTHYIO MpPONOPLHOHAIIBHBIE
3aBHCHMOCTH, UX rpadukn. OyHkmun y = x2, y = x3, y = \x, y=|x|. I'paduueckoe
pelIeHre YpaBHEHUM U CUCTEM YPaBHEHH.

9 KIIACC

Yucaa 1 BbIYMCICHUS

PaunonanbHble 4uCia, UppalMOHAIbHBIE YKCIIA, KOHEUYHbIE U OECKOHEUYHBIE
JeCATUIHBIC ApoOr. MHOXKECTBO IEWCTBUTENBHBIX YHCEII, ICUCTBUTEIBLHbBIC YHCIIa
KaKk OCCKOHEYHbIE HeCITHYHBbIE JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEXK1Yy MHOKECTBOM JIEMCTBUTEIBHBIX YUCEI U KOOPAMHATHOW MPSIMOM.

CpaBHeHUE JEHCTBUTENBHBIX 4YHWCEN, apuMeTHdyecKue JeHCTBUA C
JNEUCTBUTENBHBIMU YUCIAMU.

Pasmepsl OOBEKTOB OKpPYKAIOIIETO MHpPA, IJIUTEIBHOCTH MPOLIECCOB B
OKPYKaroIIeEM MUPE.

[TpubamxEHHOE 3HAYEHUE BEIIMUYUHBI, TOYHOCTh NpUOIMKeHus. OKpyrieHue
yucen. lpukuaka v oeHKa pe3yabTaToB BEIYMCICHUM.

YpaBHeHUs] M HEPABEHCTBA

JIunelinoe ypaBHeHHe. Penmenne ypaBHEHUN, CBOAAIINUXCS K JIMHEUHBIM.

KBagparHoe ypaBHeHue. Pemenue ypaBHEHUH, CBOIAIIMXCA K KBaJApPATHBIM.
bukBanparHoe ypaBHeHue. [IpuMepsl pemieHnst ypaBHEHHI TPETbEW M YETBEPTOU
CTEIIEHEH Pa3JIOKEHUEM Ha MHOXKHUTEIH.

Pemenue npoOHO-panimoHaNbHBIX ypaBHEHUW. PelieHune TEKCTOBBIX 3a7ad
anreOpandeckuM METOIOM.

VYpaBHeHue ¢ AByMsl TIEpeMEHHBIMU U ero rpaduk. Pemenue cucrem IBYX
JIMHEVHBIX YPaBHEHUM C ABYMs IIEpEMEHHbIMU. Perenne cucreM AByX ypaBHEHUH,
OHO M3 KOTOpBIX JIMHEHHOe, a Jpyroe — BTOpod crenmeHu. ['paduueckas
WHTEPHPETALNS] CUCTEMbI YPABHEHUH C JIByMS IEPEMEHHBIMU.

Pelienne TeKCTOBBIX 3a/1ay anredpanyeckuM CrocoOOM.

YucnoBsle HEPAaBEHCTBA U UX CBOWCTBA.

Pemienre JIMHENHBIX HEPABEHCTB C OJHOW IMEpPEMEHHOW. Pelienue cucrem
JMHEUHBIX HEPAaBEHCTB C OJHOM mnepeMeHHoM. KBanpaTHble HeEpaBEeHCTBaA.
I'padpuueckass wHTEepHperanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMM.

DOyHKUIMHA

KBagparnunas ¢ynkuusi, e€ rpapuk u cpoiictBa. Ilapabona, koopauHaThI
BEPILUHBI Tapa0doJIbl, OCb CHMMETPUHU MapadOoIIblL.

I'paduxu Gyrkimit: y =kx, y=kx + b, y=k/x, y = x3, y=Vx, y = |x| , n ux
CBOMCTBA.

YucsioBbIe MOCTIEA0BATEIbHOCTH M NPOrPecCuu



[loHsATHE YKCIIOBOM TMOCIENOBATENBHOCTH. 3aJaHUE TOCIIEI0BATEIbHOCTH
PEKYppEHTHOM (opMyIol U HopMysIoif n-ro YieHa.

Apudmernueckass U reoMmerpuyeckas mnporpeccud. @opmylibl n-ro 4ieHa
apuPMETUUECKON 1 T€OMETPUYECKON TPOrPECCHIA, CYMMBI IIEPBBIX 71 YJICHOB.

N300pakenne 4ieHOB apu(METHUUECKOW W TEeOMETPUYECKOW MPOrpecCHid
TOYKaMH Ha KOOPJIMHATHOM IUIOCKOCTH. JIMHEHWHBIM U 3KCHOHCHIUAIBHBIA POCT.
CI10:kHbIE IPOLIEHTBI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI
YYEBHOI'O KYPCA <«AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHUS TNPOrpaMMbl  y4eOHOro Kypca
«Anrebpay XapakTepHU3yIOTCS:

1) maTpuoTru4ecKkoe BOCIMTAHUE:

[IPOSIBJIEHUEM HMHTEpeca K IPOLUIOMY M  HACTOALIEMY POCCUUCKOU
MAaTEMATUKH, LEHHOCTHBIM  OTHOLIEHHWEM K JOCTHXKEHHSIM  POCCUUCKHX
MAaTEMATUKOB M POCCHMCKOW MAaTEMATUYECKOM MIKOJbI, K HMCIOJIb30BAHUIO 3THUX
JOCTUXKEHUN B IPYTMX HAyKax M MPUKIAIHBIX cepax;

2) rpakIaHCKOe U 1YXOBHO-HPABCTBECHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00SI3aHHOCTEN T'paKJaHWHA U peaju3allii €ro
MpaB, TPEJACTaBICHUEM O MATeMAaTHYEeCKHUX OCHOBaX (DyHKIIMOHHUPOBAHMUSI
Pa3IMYHBIX CTPYKTYp, SBJICHUH, MpOLENyp I'PaKJaHCKOro o0IiecTBa (Hampumep,
BBIOOPBI, OITPOCHI), TOTOBHOCTBIO K OOCY)KJICHUIO STUYECKHUX MPOOJIEM, CBSI3aHHbIX
C MPAKTUYECKUM NPUMEHEHHUEM JOCTHKCHUW HAyKH, OCO3HAHUEM BaXHOCTHU
MOPaJIbHO-3TUYECKUX IMPUHIHUIIOB B AEATEIBHOCTU YYEHOIO;

3) TpyAOBO€E BOCIIUTAHUE:

YCTaHOBKOW Ha AaKTUBHOE YYacTHE€ B PEUICHUM NPAKTUYECKUX 3a]a4
MAaTeMaTH4YECKOW HAIIPABICHHOCTH, OCO3HAHUEM BAXKHOCTU MaTEMaTUYECKOTO
o0pa3oBaHUsl Ha MPOTSHKEHUM BCEHW KM3HM IJIsl YCIEIHON mpodeccruoHaIbHOM
JESITENPHOCTA M Pa3BUTHEM HEOOXOJMMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM UHJIUBUIYAILHON TPAEKTOPUM OOpPa30BAHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TTOTPEOHOCTEH;

4) acTeTNYecKO0e BOCIIUTAHME:

CIIOCOOHOCTBIO K OMOILIMOHAJBHOMY M  3CTETUYECKOMY  BOCIHPHUSTHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/lau, PELICHUM, pPAaCCYXKIECHUWU, YMEHHUIO BHUJECTb
MaTeMaTU4ECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI' 0 IO3HAHUS:

OpPUCHTAllMEN B JEATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4YHBIX
Ipe/ICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UYEJIOBEKa, MPUPOIBI U
oOllecTBa, TMOHMMAaHUEM MaTeMaTUYECKOM HayKd Kak cdepbl UeIOBEUYECKOM
JNEATENBHOCTH, 3TalOB €€ Pa3BUTHs W 3HAYMMOCTH ISl Pa3BUTHUS LIMBUJIA3ALNM,
OBJIQJICHUEM SI3IKOM MAaTEMAaTUKH U MATEMAaTHUYECKOW KYJIbTYPOM KakK CpeICTBOM
IIO3HaHUS MHPA, OBJIAJACHUEM IPOCTEUIIMMHU HABBIKAMU HCCIIEIOBATEIbCKON
JEATENBHOCTH,



6) d¢usuueckoe BocnMTaHHMe, (POPMHUPOBAHME KYJILTYPbI 310POBbS H
IMOLMOHATBHOI0 0J1ar ONmoJIy4us:

TOTOBHOCTBIO IIPUMEHATh MAaTEMATUYECKUE 3HAHUSA B HHTEpPECax CBOETO
3I0pOBbsl, BEIEHUS  3J0pOoBOro oOpa3a JKHU3HUM  (340pOBOE  IUTAHUE,
cOaaHCUPOBAHHBIA pEXUM 3aHATHM W OTAbIXa, peryiaspHas Qunueckas
aKTUBHOCTh), C(OPMHUPOBAHHOCTHIO HaBBIKA pPEeQIEKCHH, TMPU3HAHUEM CBOETO
paBa Ha OMIMOKY M TaKOTo K€ MpaBa APYroro YeiaoBeKa;

7) 3K0JIOTMYECKOE BOCIIUTAHME:

OpUEHTALIMEN HA NPUMEHEHUE MATEMATHUYECKUX 3HAHUM JJI PELICHUS 3a/1a4
B 00JIaCTH COXpPaHHOCTH OKpY)Karolled Cpeabl, IUIAHUPOBAHUS TOCTYIKOB H
OLICHKM HMX BO3MOXHBIX MOCIEACTBUN ISl OKPYXKAKOIIEH Cpeabl, OCO3HAHHEM
rJI00AJILHOTO XapaKTepa SKOJOTUYECKUX TPOOIEeM U MyTel UX pelIeHus;

8) ajanTammsa K M3MEHAIUMCH YCJIOBHUAM COLUHAJIBHOW M NPUPOAHON
cpeabl:

TOTOBHOCTBIO K JECHUCTBUSIM B YCIIOBHUSX HEONPENEIEHHOCTH, IOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pe3 NMPAKTUUECKYIO AESATEIbHOCTh, B TOM YHUCIIE
YMEHUE YYUThCS Yy APYTrUX JIOJEH, MpHOOpeTaTh B COBMECTHOH N€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM U KOMIIETEHIINH U3 ONBITA IPYTUX;

HEOOXOAMMOCThI0O B ()OPMHUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
(GbopMynHpoBaTh UJIEU, OHATHS, TUIIOTE3bI 00 OOBEKTAX U ABJICHUSIX, B TOM YHCIIE
paHee HEM3BECTHBIX, OCO3HaBaTh JACPUIUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEM, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallUI0 KakK BBI30B, TPEOYIOUIMI KOHTpPMEp, KOPPEKTHPOBATH
NPUHUMAEMble PEIIeHUs] U JACUCTBUS, (POPMYIMpPOBaThL U OICHUBATH PUCKU U
MOCTIeICTBUSL, (POPMUPOBATDH OMBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3naBare/ibHbIE YHHBEpPCAJbHbIE YUeOHbIE 1eiiCTBUSA

Ba3oBble Jornueckue a1eMcTBUA:

e BBUIBIUITh U XapaKTEPU30BATh CYUIECTBEHHBIE MPU3HAKKM MAaTEMaTUYECKUX
OOBEKTOB, MOHSATUN, OTHOLIEHWHA MEXIY MOHATUIMH, (HOPMYIHPOBATH
ONPEACIICHUs]  MOHATUM, YCTaHABJIMBAaTh CYUIECTBEHHBIA  INpPU3HAK
KJIacCU(pUKAIMM, OCHOBaHUS i1 OOOOIIECHHUS U CpPaBHEHUS, KPUTEpUU
IIPOBOAMMOr0 aHAJIN3a;

e BOCHpPUHUMATh, (opMynupoBaTb U  NpeoOpa3OBbIBATh  CYXKICHHUS:
YTBEpAMUTENbHbIE M OTpULATENIbHbIE, €IUMHUYHBbIC, YacTHble M OOUIUeE,
YCIIOBHBIE;



BBISIBIATH ~ MaTe€MaTHUYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3M U
npoTuBopeursi B (akTax, MAHHBIX, HAOMIOACHUAX M YTBEPKICHUSX,
npeqiaraTb  KpUTEpUM Il BBIABJIECHUS  3aKOHOMEPHOCTEH U
IIPOTHUBOPEUHIA;

JieNlaTh BBIBOJIBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, AEIYKTUBHBIX U
MHIYKTUBHBIX YMO3AKIOYEHUN, YMO3AKIIIOUEHUH 110 aHAJIOTUU;

pa3bupaTh IO0Ka3aTeNbCTBA MAaTEMATHUYECKUX YTBEPXKICHUH (MIpsIMbIe U OT
IPOTUBHOIO), MPOBOAUTH CAMOCTOSATEIHHO HECIOXHBIE J0Ka3aTesIbCTBA
MaTeMaTH4eCKuX (PaKkToB, BBICTPaWBaTh AapPryMEHTAIMIO, TPHUBOIUTH
IpUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIIOCOO pelieHus ydeOHOW 3amauu (CpaBHUBATh HECKOJBKO
BApUAHTOB peEIIeHUs, BbHIOMpaTh HaubOoyee NOAXONAIIUNA C Y4ETOM
CaMOCTOATEIILHO BBIICTIEHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBare/bCKue JeCTBHUA:

UCIIOJIb30BaTh BOMPOCHI KAK MCCIEAOBATEIbCKUI MHCTPYMEHT IMO3HAHMS,
dbopMyIMpoBaTh BOMPOCHL, (UKCUPYIONIME MPOTUBOPEUHUE, MPOOJIEMY,
CaMOCTOSITEJIbHO YCTaHaBIMBAaTh HCKOMOE U JaHHOoe, (HOpMHUPOBATH
TUIIOTE3Y, ApTyMEHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

MPOBOJIUTh [0 CAMOCTOSITEIBHO COCTaBIICHHOMY IUUIaHY HECIIOXKHBII
DKCIIEPUMEHT,  HEOONBIIOE  HCCIENOBaHWE MO  YCTAHOBJICHHIO
OCOOCHHOCTEH MaTeMaTUYeCKOro OOBEKTa, 3aBHUCUMOCTEH OOBEKTOB
MEX]1y COOO0M;

CaMOCTOSITEIbHO (hOPMYJIMPOBATh O0OOIIEHHS U BBIBOJABI 110 pe3ysibTaTaM
MPOBEIEHHOTO HAOIIOACHUS, MCCIIEIOBAaHUSI, OIEHUBATHh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BHIBOJOB U 0000IIEHUI;

MIPOTHO3UPOBATh BO3MOXHOE DPAa3BUTHE IMpoliecca, a TAKKE BBbIJIBUTATh
MPENNOJNIOKEHHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBHUSAX.

Pabora ¢ undopmanmeii:

BBISIBIIATh HEAOCTATOYHOCTh M M30BITOYHOCTh HH(MOpMAIUU, aHHBIX,
HEOOXOAMMBIX JUIsl pEILICHUS 3a]auH;

BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATU3UPOBATh W HMHTEPHPETUPOBATH
MH(OPMAIUIO PA3IMYHBIX BUIOB U (POPM IPEICTABICHUS;

BbIOMpaTh (opMy TMpeAcCTaBleHUs HHGOPMALMM U HWUIFOCTPUPOBATH
pelaeMble 3a7adyd CXeMaMu, JAuarpaMMaMy, WHOW Tpaukoil U UX
KOMOMHAILIUAMU;

OLICHMBAaTh HAAEKHOCTh WH(MOpPMAIMM O KPUTEPHUSM, MPEJIOKEHHBIM
YUUTENIEM WK CPOPMYIHUPOBAHHBIM CAMOCTOSITENILHO.

KoMMyHHKAaTHBHBIC YHUBEPCAIbHbIC Y4eOHbIE 1eCTBUSA:



BOCIIpUHUMATh H  (OpMyTUpOBaTh CYXKACHHUS B COOTBETCTBHUU C
YCIOBUSIMHU U TENISIMU OOIICHHUSI, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3PEHUSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
X0y pelIeHus 3a1a4i, KOMMEHTHPOBATD MOJIYYE€HHBIN Pe3yIbTaT;

B X0/ OOCYXAECHHUSI 331aBaTh BOIIPOCHI IO CYILECTBY 00CYXAaeMON TEMBI,
poOJIeMBI, peraeMoil 3a7auu, BEICKA3bIBaTh UICH, HAIIEJICHHBIC Ha MTOMCK
peIlIeHUs, COMOCTaBISATh CBOUM CYXKICHHS C CYXICHHSIMH JPYTHX
YYaCTHUKOB JHajiora, OOHapyKHUBaTh pazIMuhe U CXOJCTBO MO3ULHUHU, B
KOppEeKTHOU popme hopMynHpoBaTh Pa3HOTIIACHS, CBOW BO3PAKCHHUS,
OPEICTaBIATh  pE3yJbTaThl  pEIIeHUs  3aJaud,  SKCIIEPUMEHTA,
UCCIIE/IOBAaHUsI,  TMPOEKTa,  CaMOCTOSATEIbHO  BbIOMpaTh  (opmar
BBICTYIUJICHUS C Y4ETOM 3aJ1a4 MPE3EHTALMH U OCOOCHHOCTEN ayJUTOpUU;
NOHMMAThb W HCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHJUBUIYaTbHOM paOOThl MpU pEHIeHUH YYEeOHBIX MAaTeMaTHYEeCKUX
3aja4;

MPUHUMATh 11€1b COBMECTHOM JIEATEIbHOCTH, IJIAHUPOBATh OPTraHU3aIUIO
COBMECTHOW paboOThl, paclpeiensiaTh BHUIbl padoOT, JA0roBapUBaThCH,
o0CcyXaaTh MPOIECC U pe3ysbTaT padoThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIO/IEH;

y4acTBOBaTh B TIpynmnoBbIX (opmax padoTel (0OCYXIeHus, oOMeH
MHEHUSIMH, MO3TOBbI€ IITYPMbl U JApPYrH€), BBIIOJHATH CBOIO YaCTh
paboTHl U KOOPAMHUPOBATH CBOM ACHCTBUS C IPYTMMH YJICHAMH KOMAaH/IbI,
OLIEHWBATh KadeCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTECPHUSIM,
c(OpMyTUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerynsiTuBHbIe YHHBepcaibHbIe YueOHbIe 1eliCTBUS
Camoopranmszanus:

CaMOCTOSITEJIbHO COCTABJISATH IUIAH, aJlTOPUTM pElIeHUs 3afauu (WM €ro
4acTh), BBIOUpATh CIOCOO pelIeHHs ¢ Y4ETOM HMMEIOLIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTUpPOBaTh U KOPPEKTHUPOBATH
BapUaHTHI PeIICHUH ¢ yU€TOM HOBOM MHGOPMAITUH.

CaMOKOHTp 0J/1b, 3MOHI/IOHaJIBHLIﬁ HHTCIJICKT:

BIIAJICTh CIIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJIS mpoliecca |
pe3ysbTara peuieH!us MaTeEMaTUYECKOM 3a/1a4H;

MPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH MpPHU PEIICHUU
3a7a4d, BHOCHUTb KOPPEKTHBBI B JEITEIbHOCTh HA OCHOBE HOBBIX
00CTOSITENTLCTB, HAWIEHHBIX OLTMOOK, BBISBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa AEATEILHOCTH IMOCTABJICHHOW LEIN
U YCJIOBHSIM, OOBSICHSITh TIPUUUHBI JOCTWKEHUS WM HEJOCTHXKECHUS 1€,
HaxOJIUTh OIIUOKY, 1aBaTh OLICHKY IPUOOPETEHHOMY OIBITY.



INPEAMETHBIE PE3YJIbTATBI

K kxoHiy oOyuenuss B 7 kJjacce OOyYarolIUMCS TMONYYUT CIEIYIOIINE
MpeAMETHbBIC PE3YIIbTATHI:

Yucaa 1 BIYMCICHUS

BreinonHsATh, coueTas YCTHbIE U THUChMEHHbIC MPUEMBI, apu(PMETHUECKUEC
JNEUCTBHS C PALIMOHAIBHBIMU YUCIIAMU.

Haxonuth 3Ha4YeHUsS YHUCIIOBBIX BBIPAKECHHM, MPUMEHSIThH pPa3sHOOOpa3HbIC
CrocoObl ¥ MPUEMBI BBIUYMCICHUS 3HAYCHUUN JPOOHBIX BBIPAKEHUN, COIEPIKAITUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexoauTs OT 0AHOM (HOPMBI 3aMKMCHU YUCEN K APYroil (mpeodpa3oBbIBAThH
JECATUYHYI0O JpoOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTHU B OECKOHEUHYIO ACCATUYHYIO IPOOH ).

CpaBHUMBATh U YNOPSIAOYUBATEH PAllMOHATIBHBIE YUCIIA.

OKpyrasTh yuca.

BbINONHATS TPUKUIKY U OIICHKY PEe3yJibTaTa BRIUUCICHUH, OIICHKY 3HAUCHUI
YUCJIOBBIX BbIpaXKEHUU. BBIMOMHATH ACHCTBUS CO CTENEHSIMH C HATypajdbHBIMU
MOKa3aTEeISIMH.

[IpuMeHsT,  NOpU3HAKK  JEIMMOCTH,  Pa3JOKEHUE Ha  MHOXHUTEIH
HATypaJIbHBIX YUCE.

Pemiarb mpakTUKO-OPUEHTUPOBAHHBIE 33Ja4H, CBSI3aHHBIE C OTHOIIEHUEM
BEJIMYUH, MPONOPIHUOHATLHOCTBIO BEIUYWH, TMPOIEHTAMH, HHTEPIPETUPOBATH
pe3yabTaThl pelICHUs 3a7a4 ¢ Y4€TOM OTPaHUYEHHI, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpUBaeMbIX OOBEKTOB.

AsredpanvecKkue BbIpasKeHUs!

Hcnonb30BaTh anreOpandecKyrd TEPMUHOJIOTUIO U CHMBOJIMKY, MPUMEHSTH
e€ B IIpolecce OCBOCHUS y4eOHOro Marepuarna.

HaxonuTte 3HaueHHMs OYKBEHHBIX BBIPOKECHHM TPH 3aJaHHBIX 3HAYCHUSIX
EPEMEHHBIX.

BeimonHsaTe  mpeoOpa3oBaHUsi — [EJIOTO  BBIPQXKEHUS B~ MHOTOWICH
MIPUBEJICHUEM MTOAOOHBIX CJIAraeMbIX, PACKPHITUEM CKOOOK.

BBINONHATE yMHOXKEHME OJHOWICHA HAa MHOIOWIEH M MHOIOWICHAa Ha
MHOT'OYJICH, TPUMEHSATH (POPMYJIBI KBaApaTa CYMMbI U KBaJpaTa pa3HOCTH.

OcyIiecTBIATh Pa3iIOKEHHE MHOTOYJICHOB HAa MHOMXHUTEIU C IOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIIEero MHOXKHUTENS, TPYHNIUPOBKH  ClIaraeMbiX,
pUMEHEeHUST (POPMYIT COKPAIIEHHOTO YMHOXKECHHUSI.

[IpumensaThs mpeodpa3oBaHMsi MHOTOWICHOB JIJISl PEIICHHS Pa3IUYHBIX 3a]1a4
U3 MaTEMaTUKH, CMEXKHBIX TIPEAMETOB, U3 PealbHON MTPAKTUKH.

Hcnonp30BaTe CBOWMCTBA CTENEHEW C HATYPAJIbHBIMU IIOKA3aTENSIMH IS
npeoOpa3oBaHUs BBIPAKEHUM.



YpaBHeHUs] M HEPABEHCTBA

Pemars yMHEVHBIE yYpaBHEHHMS C ONHOW IEPEMEHHOM, NPUMEHsSA IpaBUiIa
1epexosia OT UCXOIHOIO0 YPABHEHMS K PaBHOCUIBLHOMY eMy. IIpoBepsaTs, ABisercs
JIM YUCJIO0 KOPHEM YPABHEHHS.

[IpumensTh rpaduyecKkrue METObI MPU PEIICHUH JTUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTs npuMepsl Map 4YHKCEN, SABIAIOMIMXCA PELICHUEM JMHEHHOTro
YPaBHEHHUsI C IBYMsI IEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOM IUIOCKOCTH TpaUK JTUHEHHOTrO YpaBHEHUS C
IBYMsI TE€PEMEHHBIMH, MOJb3YsICh I'paUKOM, NPUBOAUTH TPUMEPHI PEIICHUS
YPaBHEHHUS.

Pemate cucreMbl ByX JIMHEWHBIX YPABHEHMI C JBYMS IIEPEMEHHBIMU, B TOM
qHCclie Tpa@UuecKH.

CocTaBisaTh M pelIaTh JIMHEWHOE YPaBHEHUE WM CHCTEMY JIMHEHHBIX
YPaBHEHMM II0 YCIOBHIO 33aJa4d, HWHTEPIPETUPOBATH B COOTBETCTBHM C
KOHTEKCTOM 33J1a4M II0Jy4ECHHBIN pPe3yJIbTaT.

DyHKIMHA

N300paxaTh Ha KOOPAUHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJMHATAM, JIy4H, OTPE3KU, HHTEPBAJIbI, 3AIIMCHIBATH YUCIIOBBIC IIPOMEXYTKHA Ha
anreOpandecKoM si3bIKe.

OTtMeyaTh B KOOPIAMHATHOM IUIOCKOCTH TOYKH I10 33JaHHBIM KOOpPJIWHATaM,
CTpOUTH TpaduKu TUHEUHBIX QyHKIUUA. CTpouTh rpaduk PyHKIUU Yy = |X|.

OnuceiBaTh C MOMOIIbIO (YHKIIUHA W3BECTHBIE 3aBUCHUMOCTH MEXIY
BEIIMYMHAMU: CKOPOCTb, BpPEMS, paCCTOSHHE, I€HA, KOJUYECTBO, CTOMMOCTb,
POU3BOJIUTEIHLHOCTD, BpeMs, 00bEM pabOThI.

Haxonutp 3HaueHue GyHKIMH 110 3HAYECHUIO €€ apryMeHTa.

[Tonumate rpadguueckuii cnocod MpeACTaBICHUS W aHaiIM3a HWH(opManuu,
U3BJIEKaTh U UHTEPIPETUPOBATH UHPOPMALIUIO U3 TPAPUKOB pPeaIbHBIX IPOLECCOB
Y 3aBUCHMOCTEH.

K koHny oOyduenuss B 8 kKiacce oOydaroImMHCA MOJYYUT CIEAYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Yucaa 1 BBIYMCICHUS

Hcronp30BaTh HayalbHBIE IIPEACTABICHUS O MHOXKECTBE JACHCTBUTEIBHBIX
YUCeN JUIsl CPAaBHEHUS, OKPYIJICHUS M BBIYMCICHUH, H300paXkaTh JE€HCTBUTEIbHBIC
YyycJla TOYKaMU Ha KOOPAWHATHOM MPSMOM.

[IpumeHsATh TOHATHE apU(PMETUYECKOTO KBAAPaTHOTO KOPHS, HAXOAMTh
KBaJpaTHbIE KOPHH, HCIOJB3Ys IPU HEOOXOAUMOCTH KalbKYJSITOpP, BBINOIHSTH
npeoOpa30BaHUsl BBIPAKEHHUH, COJAEpXKAIIUX KBaJpaTHbIE KOPHM, HCIONb3Ys
CBOWCTBA KOPHEM.



Hcnonbp3oBaTh 3amucu OOJIBIIMX U MaJIbIX YHMCEN C MOMOUIBIO JAECATUYHBIX
npobeit u creneneit yucna 10.

Anre0panvecKkue BbIpPasKeHUsI

[IpuMeHAT, TOHSATHUE CTENEHU C IEeJbIM IIOKa3aTelieM, BBINOIHATh
peoOpa3oBaHus BEIPAKEHUN, COJIEPXKAIIMX CTENICHU C IIEJIBIM TTOKa3aTeleM.

BBINOIHATE TOXAECTBEHHBIE MPEOOPa30BaHUS PALMOHAIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBUJI ACHCTBUM HaJ MHOTOUYICHAMHU U aJITeOpandecKUMu JPOOsSIMHU.

PacknanpiBaTe KBagpaTHBIN TPEXUYIICH HA MHOXUTEH.

[TpuMeHsaTh MpeoOpa3zoBaHus BEIPAKEHUN JI PEIICHUS PA3IMUHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEAIbHON MPAKTUKHU.

YpaBHeHus] 1 HEPaABEHCTBA

Pewars JMHENHBIE, KBaJpaTHbIE YPAaBHEHUS U PalMOHAIbHBIE YpPaBHEHMS,
CBOJSIIIUECS K HUM, CUCTEMBI IByX YPaBHEHUM C IBYMSI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIAEIOBAHNS YPABHEHUA U CUCTEM YpPaBHEHMWII, B
TOM YHUCJE C IPUMEHEHUEM T'paruecKUX MpeCcTaBlIeHUN (yCTaHABIUBATh, UMEET
JU YpaBHEHHE WJIM CHUCTEMa YPABHEHHMI pEUICHUs, €CIU HMEET, TO CKOJbKO, U
nmpouee).

[lepexonuth OT cioBecHOW (OPMYJIUPOBKHU 3adau K €€ anredpandeckoun
MOAEIH C TOMOIIBIKD COCTaBIICHHS YPAaBHEHUS WJIM CHUCTEMbl YPaBHEHHIA,
UHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3aJ1aui MOJy4ECHHBIN pe3ysbTar.

[IpuMeHATh CBOMCTBA YHCIOBBIX HEPABEHCTB [JIsi CPaBHEHMS, OILICHKH,
pelmarh JIMHEWHbIE HEPABEHCTBA C OAHOM IMEPEMEHHOM M WX CHUCTEMBbI, J1aBaTh
rpauyecKky0 HWUTIOCTPAllMI0 MHOXKECTBa pEIICHUN HEPABEHCTBA, CHUCTEMBbI
HEPaBEHCTB.

DyHKUMHU

[TornmaTe U HMCMONB30BaTh (DYHKIIMOHATBHBIC TIOHSTHS W S3BIK (TSPMHHBI,
CUMBOJIMYECKHE O0O3HAUEHHUsI), ONPEAENATh 3HAUYCHHE (YHKIHUM O 3HAYEHUIO
aprymeHTa, onpeesisiTb CBOMCTBa PyHKIMM MO €€ rpaduKy.

Ctpoutb rpaguku daeMeHTapHbIX QYHKIUN BUIA:

y=kix, y=x2,y =x3y = |[x|, y = VX, omuchIBaTb CBOIiCTBA UMCIIOBOIA
dbyHKIIMN 110 €€ TpaduKy.

K kxoHiy oOyueHuss B 9 kiacce oOydarolmlUiiCsl TMOMYYUT CIEIYIOIINE
IPEAMETHBIE PE3YJIbTAThI:

Yucia 1 BBIYHCIEHUS

CpaBHMBATh U YIOPSIAOYUBATH PAllMOHATIBHBIE U UPPALIMOHAIBHBIC YHCIIA.

Boimonuare  apudmMernyeckue JACUCTBUS C  pPAlMOHAIBHBIMU  YHCIIAMH,
coueTrass YCTHbIE M TMHUCHBMEHHBIE TMPUEMBI, BBIMIOJHITHL BBIYUCICHUS C
UPPALMOHAIbHBIMU YUCIIAMMU.



HaxomuTe 3HaueHWs CTENEHEW C UEJNbIMH IIOKA3aTesIMU M KOPHEW,
BBIYHCIIATh 3HAYEHHUS YUCIIOBBIX BBIPAKEHHUM.

OKpyriiATh [JE€UCTBUTENBHBIE YHCIA, BBINOJIHATh MPUKUAKY pE3yIbTaTa
BBIYMCIICHUH, OLICHKY YMCIOBBIX BBIPAKECHUM.

YpaBHeHUsS] U1 HEPABEHCTBA

Pemate nuHENHBIE W KBAJpATHBIE YPABHEHUSA, YPABHEHHS, CBOMSIIMECS K
HUM, NPOCTEHIINE APOOHO-pAIIMOHATBHBIC YPABHEHUSI.

Pemare cucreMsl IByX JIMHEHWHBIX YPAaBHEHUH C JIBYMS NEPEMEHHBIMU U
CHUCTEMBI JBYX YPAaBHEHHH, B KOTOPBIX OJHO YPABHEHHUE HE SIBJISIETCS JIMHEHHBIM.

PemaTts TekcTOBBIE 3a7auM aNreOpandecKrM CIIOCOOOM €  TTOMOIIBIO
COCTABJICHUSI YPABHEHHUS UJIM CUCTEMBI JIBYX YPABHEHUU C IBYMS IIEPEMEHHBIMU.

[IpoBOAUTH MPOCTENIINE WUCCIEAOBAHUS YPABHEHUM U CUCTEM YPABHECHUM, B
TOM YHCJIE C TPUMEHEHUEM TpadUIECKUX MPEACTaBICHHUN (yCTaHABINBATH, UMEET
JIM YpaBHEHHUE WM CUCTEMa YpPaBHECHUH PEILICHUs, €CIIA UMEET, TO CKOJIBKO, U
rnpouee).

PemaTe nvHeWHbIE HEPAaBEHCTBA, KBAJpAaTHbIE HEPABEHCTBA, H300paXkaTh
pELICHUE HEPABEHCTB HA YMCJIOBOW MPSIMOW, 3alMCBHIBATH PEIICHUE C MOMOILIBIO
CHMBOJIOB.

Pemate  cUCTEMBI  JMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIOIIME KBAJAPAaTHOE HEPABEHCTBO, U300pakaThb pEUICHUE CHUCTEMBbI
HEPABEHCTB Ha YHCJIOBOU MPSIMOM, 3aIIUCHIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUHU PA3JIMYHBIX 3a]1a4.

DyHKUMHA

PacrioznaBate ¢GyHKIMM HW3ydeHHBIX BHUAOB. lloka3biBaTh CcXeMaTUYECKH

pacmoJioKeHHe Ha KOOPJIMHATHOM MIIOCKOCTH rpadukoB GyHKUMHE BuAa: y = kx, y
=k +b y=kix,y=ax2 + bx + ¢, y = x3, y=1x, y = ||, B 3aBucumoct ot
3HaYeHUI K0d3(pPUIIMEHTOB, ONUCHIBATh CBOWCTBA (DYHKIIUIA.

Crpouth U M300pakaTh CXEeMAaTHYECKU TpapUKU KBaJAPaTHMUHBIX (PYHKIIUH,
OIKCHIBaTh CBOMCTBA KBAJPATUYHBIX (PYHKIMM 110 UX IpaduKaM.

Pacno3naBarh KBagpaTuuHyt0 (QYHKIHIO 110 (hopMylie, TPUBOAUTH PUMEPHI
KBaJIPAaTUYHBIX QYHKIIMHI U3 pealbHOM KU3HH, (DU3HKHU, TEOMETPHH.

YucioBble M0CJI€10BATEIbHOCTH M NPOrPeccCuu

Pacno3naBath apuMETHUECKYl0 U TEOMETPHYECKYI0 MPOTPECCHH MPH
pa3HBIX crioco0ax 3a1aHusl.

BbINONHATE  BBIUMCIEHHMS C HUCHOJb30BaHUEM (OPMYNI N-ro  uJeHa
apuPMETUUECKON U TeOMETPUUECKON MPOrPECCHl, CYMMBI IEPBBIX N YJICHOB.

N300pakaTh ujieHbl MOCIEAOBATEILHOCTH TOYKAMU Ha KOOPAMHATHOM
TIOCKOCTH.



Pematpe 3agaun, CBA3aHHBIE C YMCIOBBIMH IOCIEIOBATEIBHOCTSIMH, B TOM
YUCIIE 33Jla4¥ U3 PEATbHOM JKU3HU (C MCIIOJIIb30BAHUEM KalbKYISTOPA, LHUPPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounuecrBo yacos JIEKTPOHHBIE
HaumeHoBaHue pa3iesioB H TeM uudpoBbie
Ne i/m P Kourposabhubie | TIpakrudyeckue (uucbp )
NMpoOrpaMMmbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
| Uucna v Beruncnenus. PanmonalbHbIe 75 |
qucIa
2 AnreOpandecKkre BbIpaKeHHS 27 1
3 VYpaBHEHUS 1 HEPABEHCTBA 20 1
4 Koopaunate! u rpaduku. OyHKIumu 24 1
5 [ToBTOpEeHue n 06001ICHIE 6 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0




8 KUIIACC

Konu4yecrBo 1yacos DJIEKTPOHHBIE
No 1/ HaunmeHoBaHue pa3iesoB H TeM Kourpossupie | Mpaxruseckie (uudgposbie)
NPOrpaMMbl Bcero o0pa3oBaTesbHbIC
padoThI padoThI pecypesI
1 UYucna u Beiuncinenus. KBagpaTHsle KOpHU 15
) Yucna u BerunciaeHus. CTENeHb ¢ 1eNIbIM 7
IoKa3aTesIeM
3 AnreGpanyeckue BbIpaKeHUs. 5 1
KBanpaTublii Tpéxusiexn
4 Anredpanyeckue BbIpaKeHUS. 15 |
Anrebpanyeckas 1po0b
5 YpaBHenus u HepaBeHcTBa. KBagpaTHblie 15 |
ypaBHEHUS
6 VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI 13
YpaBHEHHI
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1
@®ynkuuu. OCHOBHBIE TOHATHS 5
9 @ynkuuu. Yuciossle QyHKIUN
10 [ToBTOpEHUE 1 0000TIICHUE 6 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




9 KUIIACC

KoaudecTBO 9acoB DJIeKTPOHHbIE

No 1/ HaunmeHoBaHue pa3iesoB H TeM Konrpoanusre | Tpakrmieckue (uugposbie)

MPOrpamMMblI Bceero oOpa3oBaTe/ibHbIE

padoThI padoThI pecypen

Yucna v BerurcieHus. JleliCTBUTENbHBIE 9

qucia

YpaBi{eHI/m u HepaiseHCTBa. VYpaBHeHus ¢ 14 1

OJIHOU MEPEMEHHOU

VYpaBHenus u HepaBeHCTBa. CHCTEMBI 14 |

YpaBHEHHUI

VYpaBHeHnus u HepaBeHcTBa. HepaBeHcTBa 16 1

OYyHKIUHT 16 1

YucnoBbie MOCAEA0BATEILHOCTH 15 1

HOBTOPGHI/IG, 0000111eH1E, CHCTEMATH3AIIHs 13 ]

3HaHUHU
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 102 6 0







HOYPOYHOE IINTAHUPOBAHHUE

7 KJIIACC
KoaundyecTBO 4acoB
Ne Hdara DJIeKTPOHHBIEe HU(pOBbIE
Tema ypoka Konrtpoasbnbie | IIpakTHyeckue
n/n Bcero u3yueHusi | oOpa3oBaTelibHbIE PeCypChI
padoThI padoThI
1 [ToHsiTHE palIMOHATIBHOT O YK CIA 1 https://m.edsoo.ru/JJSPOLJ5P
A €TUYECKHUE JIEeHUC C
2 PHOMETHHICCKHE ACHCTBHA 1 htps:/m.eds0o.ru/5YQS5 110PH
paIMoHAILHBIMU YHCJIAMH
ApupmMeTnueckue TeHCTBUS C
3 1 https://m.edsoo.ru/VBKUYA1I3
palMoOHaILHBIMU YHUCJIAMHU
ApudmeTnueckue A1elcTBUS C
4 1 https://m.edsoo.rt/RKKGCDWDX
paIMoOHAILHBIMU YUCIAMH
ApupmMeTnueckue TeHCTBUS C
5 1 https://m.edsoo0.ru/6J97WH7B0
palroHaILHBIMH YHUCJIAMH
ApudmeTnueckue A1eHcTBUS C
6 1 https://m.edsoo.ru/ XOBICPKYU
paIMoHaAILHBIMU YHCJIAMH
CpaBHeHUE, YIIOPSTOUYNBAHUE
7 p yHopin 1 https://m.edsoo0.ru/QSHC4XNN1
palMoOHANIbHBIX YK CET
CpaBHeHUe, yOpsA0urBaHUE
8 1 https://m.edso0.ru/ZXX160XM6
palMoOHANIbHBIX YU CET
CpaBHeHHE, YIOPSIIOYNBAHUE
9 p » YHOPAA 1 https://m.edso0.ru/68SKNGFY 1
palMOHAJIbHBIX YU CET
CreneHs ¢ HaTypaJIbHLEIM
10 P 1 https://m.edsoo.ru/JNAP6MXKP
OKa3aTeaeM
CreneHs ¢ HaTypaJIbHBIM
11 yp 1 https://m.edsoo.ru/7XOSTGAUE

IoKa3aTecjIEM




12

Cremnenp ¢ HaTypaJIbHBIM
IOKa3aTeneM

https://m.edsoo.ru/Z2DMKSTOQ

13

CremneHb ¢ HaTypaJIbHBIM
HOKa3aTeneM

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

14

Crenenb ¢ HaTypaIbHBIM
MOKa3aTeneM

https://m.eds00.ru/XRAUSPIXC

15

Pemenne oCHOBHBIX 3a71a4 HA
JIpoOu, IPOIIEHTHI U3 peaibHON
MPAKTUKH

https://m.edso00.ru/88 A9SXJOC

16

Pemenne ocHOBHEIX 3aJ1a4 Ha
JpoOH, MPOIEHTHI U3 PEaTIbHOMN
MIPAKTUKA

https://m.edsoo.ru/ZK6CAOTTS

17

Pelienne oCHOBHBIX 3a7a4 Ha
JIpOOH, MPOIIEHTHI U3 PeaibHOMN
MPaKTUKH

https://m.eds00.ru/XJOO68PRV

18

Pemenne ocHOBHEIX 3al1a4 Ha
JpoOH, TPOIIEHTHI U3 PeaIbHOM
MIPaKTUKH

https://m.edsoo.ru/ZRZR56B42

19

[Ipu3Haku ne1mMMocTH,
pa3yIokKEHUsI Ha MHOXKHUTETN
HaTypajbHBIX YHCEI

https://m.edsoo.ru/M9B2YO6EH

20

[Ipu3Haku nenumocTy,
Pa3JIOkKEHUSI HA MHOXKUTEIN
HaTypalabHBIX YHCEI

https://m.edsoo.ru/QMEKSFB3K

21

PeannHble 3aBUCHUMOCTH.
[Ipsimast u oOpaTHas
MNPONOPIMOHATBEHOCTH

https://m.edsoo0.ru/ZGBIDNS4T

22

PeannHbIE 3aBUCHUMOCTH.

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




[Tpsimas u oOpatHas
IPOINIOPIUOHATIBHOCTH

23

PeanbHbIe 3aBUCUMOCTH.
[Tpsimas u oOpatHas
MPOMOPIHOHAIBHOCTH

https://m.edso00.ru/SDPN9TZ6X

24

PeanpHbIE 3aBUCHMOCTH.
[Tpsimast u oOpaTHas
MPOMOPLUHOHAIBHOCTH

https://m.edsoo.ru/TOHPVAWHS

25

KonTponbsHas padora mmo reme
"PanmonanbpHbie yucia'

https://m.edsoo.ru/HBPVHNVWX

26

bykBeHHBIE BpIpaXKeHUs

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

27

DopmyIIbl

https://m.edsoo.ru/ULONSB6MQ

28

dopmyibl

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

29

[Tepemennsie. JlonycTumbie
3HAYEHUS [TIEPEMEHHBIX

https://m.edso0.ru/U1S48TT7P

30

[IpeobGpazoBanne OyKBEHHBIX
BBIpaXKEHUM, PaCKPbITHE CKOOOK
" IPUBCACHUC HO}IO6HI)IX
cllaraeMbIxX

https://m.edsoo.ru/SAWKACS5UI

31

[Ipeo6GpazoBanue OyKBEHHBIX
BBIPKEHH, PACKPBITHE CKOOOK
U MIPUBEICHUE IO 00HBIX
cllaraeMbIxX

https://m.edso00.ru/NMFL9ZXGT

32

[IpeoGpazoBanne OyKBEHHBIX
BBIPAXXEHUM, PaCKPbITHE CKOOOK
U TIPUBEICHUE IO 00HBIX
cllaraeMbIX

https://m.edsoo.ru/MT7LIHJTI

33

[TpeoOpazoBanue OyKBEHHBIX

https://m.edso00.ru/2PS60L.2M X




BBIPAXXEHUM, PaCKPbITHE CKOOOK
Y [IPUBEICHHE TO100HBIX
cllaraeMbIxX

CBoiicTBa CTENEHHU C

34 https://m.edsoo.rt/NWOPGZD5X
HaTypaJbHBIM MTOKa3aTeIeM
Croii

35 BOHCTBA CTCHCHH © https://m.edsoo.ru/FHTOO6IK9
HATYpaJIbHBIM ITOKa3aTeIeM
CBolicTBa CTENEHH C

36 https://m.edsoo.ru/B6428B6HE
HaTypaJbHBIM IOKa3aTeIeM

37 MHoro4j1eHEl https://m.edsoo.ru/SBYRPH630Q

38 MHoro4iaeHsl https://m.edsoo.ru/TX5A1BYOP
CrnoxxeHue, BEIYUTAaHHUE,

39 https://m.edso0o0.ru/SQUZRWDNE
YMHO>KEHHE MHOT' OUJICHOB
CloxxeHue, BBIYUTaHUE,

40 https://m.edsoo.ru/VIEABSLKS
YMHOKEHHE MHOT' OUJICHOB
CnoxxeHue, BEIYUTAaHHUE,

41 https://m.edsoo0.ru/9SIVSVCCR
YMHOKEHHE MHOT OUJICHOB
Cnoxenue, aHue,

42 MONCHHC, BRTHTARH https://m.eds00.r/SMVOVWOOX
YMHO>KEHHE MHOT' OUJICHOB
o -

43 OPMYJIB! CORPATEHHOTO hitps://m.edsoo.r/NO4UJ 1909
YMHOKEHHUS
o -

44 OPMYJIbI CORPAIICHHOTO https://m.edsoo.ru/HO43N45XG
YMHOKCHHUS
o -

45 OPMYJIbI COKPAILCHHOTO https://m.edsoo.ru/M65SHAZI9K
YMHOKEHHUSI
dDopMyJIbl COKPAIEHHOIO

46 pMy pat https:/m.eds0o.r/GKZX20Z60
YMHOKEHHUS

47 DopMyJIbl COKPAIIEHHOTO https://m.eds00.ru/I0VSJ490G




YMHOXCHUSA

Pa3znoxenne MHOTo4JeHOB Ha

48 https://m.edsoo.ru/SNDJBUQPC
MHOXKHTEIT!
P

49 ASTONCCHHC MHOTORIICHOB Ha https://m.edsoo.ru/I[FZ9ZMWBF
MHOXXHUTEIU
PaznioxxeHne MHOTOUJICHOB Ha

50 https://m.edsoo.ru/VHOYO83S6
MHOXKHTEITN
Pa3noxxenne MHOro4JIEeHOB Ha

51 https://m.edsoo.ru/OW7BZH4R7
MHOXXHTEIHU
Kontponwsnas pabota no teme

52 " " https://m.edsoo.rt/BDDEVS4EK

AnrebpandecKkue BhIPaKeHUs

YpaBHeHue, npaBuiIa

53 npeoOpa3oBaHus ypaBHEHUS, https://m.edsoo.rut/GRHIGP2KI
PaBHOCHJIBHOCTb YPaBHEHUI
JInneitHOE ypaBHEHUE C OHON

54 TepeMEHHOM, pellleHne https://m.edsoo.ru/J9TAC3IMES
JIMHENHBIX ypaBHEHUN
JInHenHoe ypaBHEHUE C OJTHOU

55 MepEMEHHOM, pellleHre https://m.edsoo.ru/0QRSEM6NP
JIMHENHBIX ypaBHEHUN
JInHelHoe ypaBHEHUE C OJTHOU

56 MepEMEHHOM, pellleHre https://m.edsoo.rt/D69OWXRO9D
JIMHENHBIX YPaBHEHUI
Pemenue 3a1a4 ¢ moMoIIbI0

57 . https://m.eds00.ru/PQ795X9GS
ypaBHEHU I
Pewrenue 3amay ¢ moMoIIbIO

58 . https://m.edsoo.ru/NAYY0Z53U
ypaBHEHU I

59 Pemenne 3aa4 ¢ moMOIIBIO https://m.edsoo.ru/A2Y4UUQVN




YpPaBHEHHI

Pewienune 3amay ¢ moMoIIbIO

60 . 1 https://m.edsoo.ru/N9YLOHCLZ
ypaBHEHUI

61 Jluneiitioe ypasHEHHe ¢ 1BYMs 1 https://m.edsoo.rt/W14LGR2MY
NepeMEeHHBIMU U ero Tpaduk

62 f:pfle?:HolfLﬁszIfZ?:ipcal(le:Izdﬂ 1 https://m.edsoo.re/LSTETJ2C6
Cucrema AByX JIMHEWHBIX

63 YPaBHEHHUM C IByMs 1 https://m.edsoo.ri/QTD7JFP1J
nepeMeHHBIMU
Cucrema ABYX JIMHEUHBIX

64 YpaBHEHHUM C IBYyMSs 1 https://m.edsoo.rt/OAGIEXGNA
nepeMeHHbIMU
Cucrema AByX JIMHEHHBIX

65 YPaBHEHHUI C IByMSs 1 https://m.edsoo.ru/HPXUV46S1
nepeMeHHBIMU
Cucrema AByX JTUHEHWHBIX

66 YPaBHEHHUI C IByMS 1 https://m.edsoo.ru/OUPOINYNVT
nepeMeHHbIMU

67 Pemenue cucrem ypaBHEHHM 1 https://m.edsoo.ru/3ATIQIWTX

68 Pemienue cucreM ypaBHEeHUM 1 https://m.edsoo.ru/4ARXQ705DK

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

70 Pemienue cucreM ypaBHEeHUM 1 https://m.edsoo.ru/BOE2ZSFE2

71 Pemenue cucrem ypaBHEHH 1 https://m.edsoo.ru/SJOXABKOL1

72 KOHTP?HBHM padora no Teme 1 https://m.edsoo.ru/SUUBMW2MW
"JIuneiiHbie ypaBHEHUS"

73 Koopannarta Touku Ha mpsiMoit 1 https://m.edsoo.ru/J66IRK3NT




74 YucnoBbie MPOMEKYTKH 1 https://m.edsoo.ru/SSFASVYRF
75 UucnoBsie MPOMEKYTKH 1 https://m.edsoo.ru/MAHAVI1 1]
Paccrosnue me
76 TOHIE MOXILY HB}:MSI . 1 https://m.edsoo0.rui/9QZUGCUFD
TOYKAMHU KOOPJIUHATHOMN MPSIMOM
P
77 ACCTORIE MG ABYMA 1 https://m.edsoo.nw/PV132Y944
TOYKAMHU KOOPJAMHATHOMN MPIMOit
IT
78 PAMOYFOIHAT CHETEMA 1 https://m.edsoo.r/CO30ERBS0
KOOPJIMHAT Ha TIOCKOCTH
I1
79 PAMOYTOIIIA CHETENE 1 https://m.edso0./NCFSIGCSX
KOOpPJIMHAT Ha MJIOCKOCTH
IT e a OB, 3aJ1a
80 PUMCPEI IPAGHKOR, 3aJAHHEIX 1 https://m.edso0.r/OPJQUG389
bopmynamu
IT
81 PUMEPBI IPaQHIKOB, 3ANAHHbIX 1 https://m.edsoo.ru/LOC2FIZXO
dbopmyaamu
I1 e a OB, 3aJ1a
82 PUMEPEI IPAHKOB, 3AAHHEIX 1 https://m.edsoo.r/OBNSNXORE
bopmynamu
Y
83 TeHme rpa(bI:IKOB PEAIHBIX 1 https://m.edsoo.ru/DXYUCRJ0OB
3aBUCUMOCTEH
Y
84 TeHue rpa(bl:lKOB PEAIbHBIX 1 https://m.edsoo.ru/6KOKNZOTV
3aBUCUMOCTEH
85 [Tonsitre pyHkuMH 1 https://m.edsoo.ru/07DA7MB42
86 I'paduk dyHKIIMMA 1 https://m.edsoo.ru/TZMJKTS3T
87 CaoticTtBa QPyHKIIUH 1 https://m.edsoo.ru/SISWIIWRK
88 CaoiicTBa QpyHKIMI 1 https://m.edsoo.ru/XZFOX71JC
89 Jlunelinas QyHKIMSA 1 https://m.edsoo.ru/C3FTZAUXY
90 Jlunelinas QyHKIUSA 1 https://m.edsoo.ru/CSINSCITT
91 [TocTpoenue rpaduka TMHCHHON 1 https:/m.edsoo.rt/ALDEVUW7L,




byHKIIMH

92

[Toctpoenue rpaduka TMHEHHON
byHKIIMN

https://m.edso00.ru/AG8V2CCL2

93

I'padux dpyHkIum y =|Xx|

https://m.edsoo.ru/U2B61.BB43

94

I'padux pyHkum y =|x|

https://m.edsoo.ru/L17LHIBMJ

95

KonTtposnpHas pabota 1o reme
"KoopauHatsl u rpauku.
@ynkuun" / Beepoccuiickas
IpoBepoYHas pabora

https://m.eds00.ru/0570QJMNOS

96

Hrorosasi KOHTpoOJIbHAS paboTa /
Bceepoccuiickas npoBepoyHas
pabora

https://m.edsoo.ru/UJPPNSA43

97

[ToBTOpEHME OCHOBHBIX MOHSITHI
1 METOA 0B Kypca 7 Kiacca,
00001IeHne 3HAaHUH

https://m.edsoo.ru/69MBVGGTM

98

IToBTOpEHNE OCHOBHBIX NOHATUH
1 METOJI0B Kypca 7 Kiacca,
0000111eHIEe 3HAHUI

https://m.edsoo.ru/VM6BWRAO1

99

HOBTOpeHI/IC OCHOBHBIX ITOHITHH
Y METOA 0B Kypca 7 Kiacca,
00001eHne 3HaHU I

https://m.edsoo.ru/0501 XLYKM

100

[ToBTOpEHNE OCHOBHBIX MOHSTUHN
1 METO0B Kypca 7 Kiacca,
0000111eHNE 3HAHUN

https://m.edsoo0.ru/NXJOQTIV2B

101

[ToBTOpEHNE OCHOBHBIX MOH SITHI
1 METOAO0B Kypca 7 Kiacca,
00001IeHne 3HAaHUH

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

102

IToBTOpEHVE OCHOBHBIX MOHATHI

https://m.eds00.ru/VFV8G92 XL




Y METOA 0B Kypca 7 Kiacca,

000011eHNE 3HAHUN

OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102




8 KUIIACC

KoaunuyecTBo 4acoB

Ne Hara DJIeKTPOHHBIEe HU(POBbIE
Tema ypoka KonrtpoJsbnbie | IIpakTnyeckue
n/n Bceero u3yyeHusi | oOpa3oBaTeJibHbIE PeCypPChI
padoThI padoThI

1 KBagpaTHbIil KOpeHb U3 Uncia 1 https://m.edsoo.ru/3PYSJ3U86
ITo e 00 AllMOHAJIBHO

2 FATHE 05 HPPAINIOHATLHOM 1 https:/m.edso0.r/TO1 FCTPEP
YHciIe

o

3 HlecATHHHEIC IPHOMIKCHHS 1 https://m.edsoo.ru/PSDUTXXKO
HppalliOHATBHBIX YHCEI
JlecaTu4HbIC TPUOJIMIKECHUS

4 1 https://m.edsoo.ru/U7480B1Y5
HppAIMOHATBHBIX YU CEN

5 JlelicTBHUTEIILHBIC YHCIIA 1 https://m.edsoo0.ru/79TXEY8FV
CpaBHeHue¢ zciic e

6 PABHEHHE ACHCTBHTCIBHbIX 1 https:/m.edsoo.r/JSVGSLRTS
YHCe
CpaBHeHUE NEHCTBUTEIbHBIX

7 1 https://m.edsoo.ru/0 1 XPSSE2H
YHCce
A eTUYCCKHI KBaapa i

8 PHOMETHUICCKHH KBa/pPaTHEIH 1 https://m.edsoo.ru/VAEN1S6V1
KOPEHb

9 VYpaBHeHue BUsa X*> = a 1 https://m.edsoo.ru/3JYROJY XS
CBolicTBa apH(PMETUIECKUX

10 pud . 1 https://m.edsoo.ru/6PF3GHKFE
KBaJpaTHBIX KOPHEH
CpoticTBa apu(pMeTHUECKUX

11 . 1 https://m.edsoo.ru/ZWRT952Y4
KBaJIpaTHBIX KOPHEH
[Ipeobpa3zoBaHre YUCTOBBIX

12 BBIPAKEHUH, COEpKALIIX 1 https://m.eds00.ru/6301JGP3Z
KBaJpaTHbIE KOPHU




13

[Ipeobpa3zoBaHre YNCTOBBIX
BBIPAXKEHUM, COJIEPKALTUX
KBaJIpaTHbIE KOPHU

https://m.edsoo.ru/SVPTOXEBR

14

[Ipeobpa3zoBaHre YUCTOBBIX
BBIPAKEHUH, COIepKALIIX
KBaJIpaTHbIEC KOPHU

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

15

[TpeoOpazoBaHUE YUCTOBBIX
BBIPAKEHUH, COIEpKALIUX
KBaJIpaTHbIE KOPHU

https://m.edsoo.ru/JTT3ARAMNER

16

Crernensb ¢ OCJIbIM I1OKAa3aTCICM

https://m.edsoo.ru/SEJEHTO11

17

CraHpapTHas 3aIMCh YUCIIA.
Pa3zmeps! 00beKTOB
OKpY>Karoliero mupa (0T
3JIEMEHTAPHBIX YaCTHULL 10
KOCMHUYECKHUX 00BEKTOB),
JUIUTEIBHOCTH MPOL[ECCOB B
OKpYXKarolleM MHUpe

https://m.edsoo.ru/8LLR8SF4V6

18

CBolicTBa CTEIIEHU C O CJIBIM
IIoKa3aTcjICM

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

19

CBOWCTBA CTEIEHH C LETBIM
[oKa3aTeieM

https://m.edsoo.ru/JISXJD3SRP

20

CBOMCTBA CTEIEHH C 1LIEIBIM
IIOKa3aTcjiICM

https://m.eds00.ru/2950Y20OME

21

CBOIiCTBa CTENEHU C LIEJIBIM
IMOoKa3aTeineM

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

22

CBolicTBa CTENEHH C LIEJIBIM
IMOKa3aTeleM

https://m.edsoo.ru/MIMHAI34E

23

KBagpatHblil TpéxuiieH

https://m.edsoo.ru/ WIOBFQW90




24

KBagpatHslil TpéxuiieH

https://m.edsoo.ru/PM9Q3ZUAL

Paznoxenue kBagpaTHOro

25 . https://m.edsoo.ru/ORIMUMSW 1
TpEXUJIeHa HA MHOXHUTEIH

26 PAsIOIEHHE KBAAPATHOIO https://m.edso0.r/SOBG3CPSE
TpEXuseHa Ha MHOXHUTEIH
KonrtponeHas pabora mo remam

27 "KBagpatHble KOpHH. CTeneHu. https://m.eds00.ru/O36 XRGIQS5
KBanpaTtusbiit Tpexusnen"

28 Anrebpanyeckas 1po0b https://m.edsoo.ru/OBCM3MZ4]
JlomycTuMble 3Ha4YEHUs

29 MEPEMEHHBIX, BXOJSIIUX B https://m.edsoo.ru/A2ALIJCKNS
anredpandecKkue BbIpaKeHUs
Jonyctumble 3HaUeHUS

30 MIEPEMEHHBIX, BXOISIINX B https://m.edsoo.ru/YMIS4PJ3 A
anreOpanyvecKkue BbIpaK eHHs

31 OcroBrioe cRoficTo https://m.edso0.n/XNOZ18EQC
anredpanyeckoil 1podu

32 Coxkparnienue npobeit https://m.edsoo.ru/JST.20LYZ8

33 Coxkpanienue npodeit https://m.edsoo.ru/P5SCIFH6V?2

34 Coxkpanienue apoodeit https://m.edsoo.ru/3RF22K1BA
CloxxeHue, BRIYUTAHHE,

35 YMHOKEHHUE U JIeJICHUE https://m.edsoo.ru/T2YC5BOUR
anredpanveckux apoodei
CnoxxeHue, BEIYUTAaHHUE,

36 YMHOXEHHUE U JIEIICHNUE https://m.edsoo.ru/Y4RT87TSS
anreOpanydeckux apoodeit

37 CIHoReHAe, BLMHTAMHCE, https://m.edsoo.r/NQK42TH3C

YMHOXCHUC U JCIICHUC




anreOpanyeckux apoodeit

CnoxxeHue, BBIYUTAHUE,

38 YMHOXEHHUE U JIeJICHHE https://m.edso00.ru/QI91ZWRGI1
anre0panydeckux apoodeit
[TpeobpazoBaHre BEIPAXKCHHUI,

39 coJiepKalInuXx anredpandeckue https://m.edsoo.ru/YVNZKPK65
Ipodu
[Ipeobpa3oBaHre BEIPAKCHHUIH,

40 coJiepKaIIuX aaredpandecKkue https://m.edsoo.ru/LPFWMKT7TJ
JIpoou
[IpeobpazoBanue BEIpaKEHUIH,

41 cofieprKalluX anredpandyeckue https://m.edsoo.ru/VE1H89120
Ipodu
KonTponbHas padbora 1o reme

42 | " https://m.edsoo.ru/4B6QF1 CK3

AnreOpaundeckas Jpo0b

43 KBanpaTHoe ypaBHeHUe https://m.edsoo.rt/W3XOESWYD
H

44 CTOTHOC KBapaTHoOe https://m.edsoo.ru/A1IN38VEFM
ypaBHEHUE
HenomnHoe kBagpatHOe

45 https://m.edsoo.rui/GBI9Y63AN
ypaBHEHUE

46 (DopyIia KOpHEHt KBazpaTHOro https://m.edsoo.r/P20QUYN33
ypaBHEHUS
®o a KOpHEW KBaJpaTHOIO

47 PMYIIa KOPHEH KBAApATHOT https://m.edsoo.r/9M2 AEEGAT
ypaBHEHUS
o o

48 OPMYyJIa ROPHEH KBAAPATHOLO https:/m.edsoo. /EAQWYSGAS
ypaBHEHUS

49 Teopema Buera https://m.edso0o.ru/7IBUOFTGX

50 Teopema Buera https://m.edsoo.ru/J266 VKENC




51

Pemenue ypaBHeHHUI,
CBOJSIIMXCS K KBaJPaTHBIM

https://m.edsoo.ru/Z52VU6686

52

Pemenue ypaBHeHHI,
CBOJSIIIIMXCS K KBaIPaTHBIM

https://m.eds00.ru/R1GOOVKTG

53

[Tpocreiimue npoGHO-
paluOHAJIbHBIC YPABHCHU A

https://m.edsoo.ru/U1FNJAZF8

54

[Tpocreiimme ApoOHO-
palroHaIbHbIC YPaBHCHHUS

https://m.edso0.ru/DOANX92R9

55

Peltienne TeKCTOBBIX 3a/1a4 C
MOMOUIBIO KBAJAPATHBIX
YpPaBHEHHI

https://m.edsoo.ru/N1TRKZ377Z

56

Pemenue TekcToBbIX 3a/1a4 ¢
MOMOILBIO KBAJIPATHBIX
YpaBHEHHUI

https://m.eds00.ru/GPSZ60OP0 1

57

KonrtponeHas paborta o reme
"KBagpatHble ypaBHEHHS"

https://m.edsoo.ru/YCK7879MO

58

JIuneitHOe ypaBHEHUE C ABYyMS
NepeMEeHHBIMH, €ro TpaduK,
IIPUMEPBI PEILIEHUS ypaBHEHUM
B LIEJIBIX YHCIIaX

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

59

JIuneitHOE ypaBHEHUE C ABYMS
IepEMEHHBIMH, €ro rpaduk,
IIPUMEPBI PEIIEHUS ypaBHEHUM
B LIEJIBIX YHCIIaX

https://m.edsoo.ru/G8VSI61KI

60

JluneitHOE ypaBHEHHE C IBYMS
MepEeMEHHBIMHU, €ro rpaduk,
MIPUMEPHI PEIICHUs] YpaBHEHUN
B LIEJIBIX YHCIAX

https://m.edso00.ru/JIGVSLWVD




61

Pewienue cucreM nByx
JIMHENHBIX YPaBHEHUH C JBYMSI
IepEMEHHBIMU

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

62

Pemenue cucrem aByx
JMHEIHBIX YPaBHEHUH C IBYMs
epeMEeHHBbIMU

https://m.edsoo.rt/EGINO9VKR

63

Pewrenue cucreM nByx
JIMHENHBIX YPaBHEHUN C IBYMsI
[IEPEMEHHBIMH

https://m.eds00.ru/XSG1574KE

64

[Ipumepsl pelieHust cucrem
HEJIMHEWHBIX YPABHEHUH C
JIBYMs1 IE€pEMEHHBIMU

https://m.edsoo.ru/HA1C66PPE

65

IIpumepsl pelieHnst CHCTEM
HEJIMHENHBIX YPAaBHEHHH C
JIBYMsI I€pEMEHHBIMHU

https://m.edsoo.ru/1LF1OLRD4

66

['paduueckast uHTEpIpETAIIS
YPaBHEHHUS C IBYMs
MIEpEMEHHBIMH U CHCTEM
JIMHEUHBIX YPaBHEHUH C IBYyMS
[epEMEHHBIMU

https://m.edso0.ru/DS5S8RTS9

67

I'paduueckast nHTEpIpeTaLUsL
YpaBHEHUS C IByMs
MEPEMEHHBIMU U CUCTEM
JIMHEIHBIX YPAaBHEHUH C IBYMs
1epeMeHHbIMU

https://m.edsoo.ru/FB2QE883KH

68

Pelienne TekCTOBBIX 3a1a4 C
MOMOIIIBIO CUCTEM YpPaBHEHHI

https://m.edsoo.ru/VPI4AHATGO

69

Peltienne TeKCTOBBIX 3a/1a4 C

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




IIOMOILBIO CUCTEM YpPaBHEHUU

70

Pelienne TekCTOBBIX 3a1a4 C
ITOMOILBIO CUCTEM YpPaBHEHU

https://m.edsoo.ru/ABQITTS507

71

qI/ICJIOBBIG HepaBeHCTBa n Uux
CBOMCTBa

https://m.edsoo.ru/CB9YSBJLS

72

UucnoBbie HEPABEHCTBA U UX
CBOWCTBa

https://m.edsoo.ru/MBZB81JYX

73

HepaBeHncTBo ¢ ogHOI
MEepEMEHHOM

https://m.edsoo.ru/WOWYFOHGH

74

JInHeliHbIe HEPABEHCTBA C
OJHOM MEPEMEHHOMN U UX
penieHue

https://m.edsoo.ru/PHEWS5 XUM9

75

JIuneiinbple HEpaBEeHCTBA C
OJIHOW MEPEMEHHON U UX
pelIeHne

https://m.edsoo.ru/IKM353RIF

76

JInHeliHble HEPABEHCTBA C
OJIHOW MEPEMEHHON U UX
pelIeHHE

https://m.eds00.ru/2VKLV2LYT

77

CucreMbl TMHEWHBIX
HEPaBEHCTB C OHOMI
IIEPEMEHHON U UX PEILECHUE

https://m.eds00.ru/GUYIZ69NL

78

CucreMbl TMHENHBIX
HCPaBCHCTB C OJIHOM
nepeMeHHoﬁ U UX PCHICHUC

https://m.edsoo.ru/RYNK1DOQGI

79

Cucrembl TUHEHHBIX
HEPaBEHCTB C OJHOMN
MIEPEMEHHON U UX PEIICHUE

https://m.edsoo.ru/ITVXVI3HQ7

80

N3obpaxeHne pemeHus

https://m.edso0.ru/78XFCWWQ0




JMHEIHOr 0 HEPaBEHCTBA U UX
CHCTEM Ha YU CIIOBOW MPSIMOM

N3o0paxeHne pemieHus

81 JMHEIHOr 0 HEPAaBEHCTBA U UX 1 https://m.edsoo.ru/M4O8RIB6H
CHCTEM Ha YHCIIOBOM MPIMOK
KonTtponpHas pabora 1o remam
82 "HepaBenctBa. Cucrembl 1 https://m.edsoo.ru/AFAASWUYI
ypaBHeHUI"
83 [TonsTre GyHKIMM 1 https://m.edsoo.ru/M7USFIZBE
84 Obnacts onpexeaexits I https://m.edsoo./NY794Z19T
MHOKECTBO 3HAUYCHUH (PYHKIIHH
85 CriocoObl 3a1aHus PyHKIIHMA 1 https://m.edsoo.ru/7C3YSFGCJ
86 I'paduk pynKHM 1 https://m.edsoo.ru/6KS990P8E
87 CoifcTsa dynicunm, nx 1 https://m.edsoo.rw/L.O1DK1GZH
oToOpaxkeHue Ha rpaduke
88 Hrerue w moctpociite 1 https://m.edsoo./6GNW13Y2J0
rpa¢ukoB GyHKIUN
ITpumepsl rpadukoB GyHKIUH,
89 OTPAXKAIOIIUX pEAIbHbIE 1 https://m.edsoo.ru/H721 A60PX
IIPOLIECCHI
@OyHKIUHU, OMUCHIBAIOIINE
90 HPAMYIO 1 0GpaTHyIo 1 https://m.edsoo.ru/M2ZYHHYM1
MIPOTIOPIIOHATIFHBIS
3aBUCUMOCTH, UX Irpauku
91 ['unepbomna 1 https://m.edsoo.rut/AODPRUL72
92 ['unepGomna 1 https://m.edsoo.ru/T13T3ACSW
93 I'padux pyHKIUN Y = X3 1 https://m.edsoo.ru/K9Z1. Q2X78
94 @Oynkuuy y =x2, y = x3, y = Vx, 1 https://m.edsoo.ru/ZTLILSEU7




y = |x|; rpaduueckoe perienue
YpaBHEHUU U CUCTEM
YpaBHEHUI

95

[ToBTOpEHNE OCHOBHBIX
MOHATUI U METO0B KypCOB 7 U
8 KiaccoB, 00001IeHNE 3HAHUH /
Bcepoccuiickas npoBepouHas
pabora

https://m.edsoo.ru/FECQSPBHS5

96

HTorosast KOHTpoJbHas paboTa
/ Beepoccuiickas npoBepoyHas
pabora

https://m.eds00.ru/GQY736 KN4

97

[ToBTOpEHNE OCHOBHBIX
MOHSITUN U METOJIOB KYPCOB 7 U
8 KIaccoB, 00001IEHE 3HAHUN

https://m.edsoo.ru/MN4HSJHJF

98

IToBTOpEHNE OCHOBHBIX
MOHATUI U METO0B KypCOB 7 U
8 kiaccoB, 0000IIIeHNE 3HAHUI

https://m.eds00.ru/9GEQ8DER9

99

[ToBTOpEHNE OCHOBHBIX
MOHATUH ¥ METOJIOB KYPCOB 7 U
8 Ki1accoB, 0000IIIeHNE 3HAHUI

https://m.edsoo.ru/W38DAPFWK

100

[ToBTOpEHUE OCHOBHBIX
MOHATUIA U METOA0B KYypCOB 7 U
8 kiaccoB, 0000IIIeHNE 3HAHUI

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

101

[ToBTOpEHNE OCHOBHBIX
MOHSITUN U METOJIOB KYpCOB 7 U
8 KmaccoB, 00001IEeHE 3HAHUN

https://m.edsoo.ru/NKYBOQIPEQ

102

[ToBTOpEHNE OCHOBHBIX
MOHATUI U METO0B KypCOB 7 U

https://m.edsoo.ru/EV544RI5SQ




8 Ki1accoB, 0000IIeHNE 3HAHUI

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

102




9 KUIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJjbHbIe
padoThI

IIpakTnueckue
padoThbI

Jlara
H3Y4YeHUA

JIeKTPOHHBIE UG pPoOBbIE
o0pa3oBaTesbHbIE peCypChl

PanmonaneHbIE YKcia,
HppalMoHabHbIC YUCIIA,
KOHEYHBIC U 0ECKOHEYHBIE
JECSITUYHBIE APOOU

https://m.edsoo.ru/ XMSH0621G

MHOXeCTBO J€iCTBUTEIBHBIX
YHCe; e CTBUTEIIbHEIC YK CIIa
KaK OECKOHEUHEBIE JI€CATUYHBIE
JIpoou

https://m.eds00.ru/BQOLSTKWF

B3anmHO oHO3HA4YHOE
COOTBETCTBUE MEXKIY
MHO>KECTBOM JI€H CTBUTEJIBHBIX
YUCeIl U MHOXKECTBOM TOYEK
KOOPIAMHATHOM IIPSMOK

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

CpaBHeHUE JeHCTBUTENbHBIX
qucesl, apupMeTHIECKHEe
JIEHCTBUS C e CTBUTEILHBEIMHI
YHCIaMHU

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

[TpubnmuxkEHHOE 3HaUEHUE
BEJIMYUHBI, TOYHOCTh
IpUOIHKEHUS

https://m.edsoo.ru/ WKUW3QKEX

OkpyriieHue yncen

https://m.edsoo.ru/ET3D57CST

OkpyriieHne uncen

https://m.edsoo.ru/BWZVTB5DJ

[Tpukunaka u orieHKa

https://m.edsoo.ru/WVO01A6KD




pPe3yJIbTaTOB BHIYMCIECHUN

[Ipukunaka u olieHKa

9 . https://m.edsoo.ru/IPAVMMR1G
pE3ybTaTOB BBIUMCIECHUN
JIuneitnoe ypaBHeHue. Pemenue

10 YPaBHEHHUM, CBOASAIIUXCS K https://m.edsoo.rt/DK66HRF7A
JIMHEWHBIM
JInnelinoe ypaBHenue. Pemienne

11 YPaBHEHUM, CBOASIIUXCS K https://m.edsoo.ru/0IMXQ3X10
JIMHEWHBIM
KBanpatHoe ypaBHeHue.

12 Pemenue ypaBHeHHUI, https://m.edsoo.ru/MPKRBOOMI
CBOJSIIMXCA K KBaIPaTHBIM
KBanpatHoe ypaBHeHue.

13 Pemienue ypaBHeHUH, https://m.edsoo.ru/TOFNICR99
CBOZSILMXCS K KBAJPaTHBIM

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

15 bukBanpaTHble ypaBHEHUS https://m.edsoo.ru/XF60OO7BCU
IIpuMepsl perieHus ypaBHEHUN

16 TPETbEU U YETBEPTOU CTENEHEU https://m.edsoo.ru/YHNY7O0OIEX
Pa3I0KEHUEM Ha MHOXKHUTEIN
[Ipumeps! pereHus: ypaBHEeHUH

17 TpeThEN U YETBEPTON CTEIICHEN https://m.edsoo.ru/8BGTEX748
Pa3JIOKEHUEM HAa MHOXKUTEIIN

18 Peueiiite ApoGHO-paNHOHAEHEX https://m.edsoo.n/GZ3EIGMRZ
YpaBHEHUI

19 Pemenne ?pOGHO_paHHOHaﬂBHHX https://m.edsoo.ru/TH2TLTBFQ
YPaBHEHH I

20 Pemenue TekcToBBIX 3a/1a4 https://m.edsoo.ru/HCIMPNWRI




anredpanveckKuM METOI0M

21

Pelienne TekCTOBBIX 3a1a4
anredpanveckuM METOIOM

https://m.edsoo.ru/Z47DS5UJB

22

Pemenne TekcTOBBIX 3a1a4
anre0panveckuM METOJI0M

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

23

KonrtponeHas paboTta o teme
"VpaBHeHUs C OJHON
nepeMeHHon"

https://m.edso0.ru/ATIS8JD5STM

24

VYpaBHeHuUE ¢ AByMs
IIEPEMEHHBIMHU U ero rpauk

https://m.edsoo.ru/JTHZMQ4PTA

25

YpaBHeHUE ¢ IBYMs
MepeMEHHBIMU U ero rpaduk

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

26

Cucrema AByX JIMHEHHBIX
YPaBHEHHUI C IByMS
IIEPEMEHHBIMU U €€ pEIICHUE

https://m.edsoo.ru/ XENMBOTFG

27

Cucrema AByX JIMHEWHBIX
YPaBHEHMI C IBYMs
[IEPEMEHHBIMU U €€ PEIICHUE

https://m.eds00.ru/0O4Z0ZGKLQ

28

Cucrema ABYX JIMHEHUHBIX
YPaBHEHMI C IBYMs
[IEPEMEHHBIMU U €€ pELICHUE

https://m.edso0.ru/63N1UYVBI

29

Cucrema ABYX JIMHEHHBIX
YpaBHEHHH C TBYMS
MePEeMEHHBIMU U €€ pEelICHHE

https://m.edsoo.ru/LRW651 EWM

30

Pemenue cucrem aByx
YPaBHEHH, OJTHO U3 KOTOPBIX

JUHEIHOE, a APYroe — BTOPOM

CTCIICHU

https://m.edsoo.ru/ZSSID5SDZM




31

Pemenue cucrem aByx
YpaBHEHHUI, OIHO U3 KOTOPBIX
JIMHEWHOE, a IPyroe — BTOPOM
CTENEHU

https://m.edsoo.ru/P1SQ3EIMQ

32

Pemenue cucrem aByx
YpaBHEHMI, OJHO U3 KOTOPBIX
JIMHENHOE, a Ipyroe — BTOPOU
CTEIIEHU

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

33

Pemenue cucrem aByx
yYpaBHEHUH, OHO U3 KOTOPBIX
JMHENHOE, a APYroe — BTOPOM
CTENEeHU

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

34

I'padmueckas uHTEpIIpETALIUS
CHCTEMbI YPaBHEHUH C ABYMSs
NePEMEHHBIMU

https://m.edsoo.ru/MAT4BIOAV

35

Pemienne TeKCTOBEIX 32124
anredpandeckuM CrocoooM

https://m.edsoo.ru/SJESFU1 QU

36

PelieHne TEKCTOBBIX 3a/1a4
anredpandeckuM CrocoooM

https://m.edsoo.ru/IWWGN4KRZ

37

KontposnpHas pabota 1o reme
"Cucremsbl ypaBHeHUI"

https://m.eds00.ru/K§C2FKRRQ

38

UucnoBbie HEPABEHCTBA U UX
CBOMCTBa

https://m.eds00.ru/P6YOWW28A

39

UucnoBbie HEPABEHCTBA U UX
CBOICTBA

https://m.edso0.ru/R35XAWXDW

40

JIuHeliHble HEpABEHCTBA C OJTHOU

MEPEMEHHON U UX PELICHUE

https://m.edsoo.ru/HUSOTS57HD

41

JIuneiiHbple HEpaBEHCTBA C OJHOU

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




IIEPEMEHHON U UX PEIICHUE

42

JIvuHeliHble HEpABEHCTBA C OJTHOU
MIEPEMEHHON U UX PEIICHUE

https://m.edso00.ru/CP52RS87K

43

CucreMbl TMHEWHBIX HEPABEHCTB
C OJIHOW MEPEMEHHOM U UX
pelieHne

https://m.edsoo.ru/W8377RGLW

44

Cucrembl TMHEHHBIX HEPABEHCTB
C OJTHOM TIEPEMEHHOMN U UX
pelieHue

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

45

CucreMbl TMHEWHBIX HEPABEHCTB
C OJTHOM NMEPEMEHHOU U UX
peleHue

https://m.edsoo.ru/ROTSPDELY

46

KBagpatHbie HepaBeHCTBA U HX
pelieHue

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

47

KBa)IpaTHI)Ie HCPaBCHCTBA U UX
peleHue

https://m.edsoo.ru/INLE13GIW

48

KBagpaTHbie HEpaBEHCTBA U UX
pelenue

https://m.eds00.ru/RK25YELSG

49

KBa)IpaTHBIe HCPABCHCTBA U UX
pelieHue

https://m.edsoo.ru/PIFOWFM33

50

KBaI[paTHBIe HCPABCHCTBA U UX
pPCIICHUC

https://m.eds00.ru/0S9TR40K3

51

I'paduueckast uHTEpHpeTaLUsL
HEPaBEHCTB U CHUCTEM
HEPaBEHCTB C JIByMs
nepeMeHHbIMU

https://m.edso0o0.ru/WOYDJIS7ZW

52

['paduueckast uHTEpIIpETAIIS
HEPAaBEHCTB U CHCTEM

https://m.edsoo.ru/GAC1 1NSNL




HEPABEHCTB C ABYMS
[IEPEMEHHBIMU

53

KonrtponsHas paborta o reme
"HepaBenctaa"

https://m.eds00.ru/OK35FY66P

54

KBanpatuunas ¢pyHkmus, eé
rpaduK 1 cBOHCTBA

https://m.edso0.ru/S147BCQ0Z

55

KBanpatuunas ¢pyHkmus, eé
rpaduk 1 cBoiicTBa

https://m.edsoo.ru/P3BSGXZI4

56

KBanpatnunas QpyHkuus, eé
rpauk u cBOWCTBa

https://m.edsoo.ru/YTHEWPX28

57

[Tapabosna, KOOpAMHATHI
BEPIIMHBI TapaboJIbl, OCh
CUMMETPHH apad oIbl

https://m.eds00.ru/DFOT899AF

58

[Tapabona, kKoOpAUHATHI
BEPILUHBI TapadoJIbl, OCh
CUMMETPUH Mapadoibl

https://m.edsoo.ru/OFISW5KQ3

59

[Tapabosa, KOOpAUHATHI
BEPILMHBI TapaldoJIbl, OCh
CHMMETpPUH 11apaloibl

https://m.edsoo.ru/L7N6W1704

60

[TapaGosia, KOOpaAUHATHI
BEPILMHBI TapadoJIbl, OCh
CUMMETpUH NapadoJibl

https://m.edso0.ru/KQINUKEO4

61

[Tapabona, KOOpAMHATHI
BEPIIMHBI Tapa0oJIbl, OCh
CUMMETPHH Mapad oIbl

https://m.edsoo.ru/PMX9EG0I4

62

[Tapabomna, KoOpAUHATHI
BEPILUHBI TapadoJIbl, OCh
CUMMETpUH Mapadobl




I'padukn pynkumii: y =kx, y =

63 https:/m. . B9DSBM
Kx + b, y=k/x, y=x3, y=vx, y=|X| ps://m.eds00.ru/QO0GB9DS
I'paduku pyHknwmii: y =kx, y =

64 pag Gy y y https://m.edsoo.ru/DCKOEAVOT
kx + b, y=k/x, y=x3, y=vx, y=[x|
I'paduxku byukmuii: y =Kkx, y =

65 pad Pymxn Y Y https://m.edsoo.ru/6 lHH6Y77L
kx + b, y=k/x, y=x3, y=vx, y=[x|
I'paduku pynknmii: y =kx, y =

66 pag ymxn y y https://m.edsoo.rt/FQHWP793N
kx + b, y=k/x, y=x3, y=vx, y=[x|
I'paduku byakmin: y =kx, y =

67 paduick dyricumi: y y https://m.eds0o0.r/3UFDYKQAR
kx + b, y=k/x, y=x3, y=vx, y=[x|
I'padukn pyuknmii: y = kx, y =

68 pad ymx y y https://m.edsoo.ru/OF8BHX6HC
kx + b, y=k/x, y=x3, y=vx, y=[x|
KouTposnsHas pabora o teMe

69 RORTPOTIbHAA P https://m.edsoo.nw/SVEDGZ5XI

O yHKIUU

ITonaTue unciaoBoi

70 https://m.edsoo.ru/GZQK36ZHN
[MOCJIENOBATEIHLHOCTH
3aganue ociaen0BaTeIbHOCTH

71 PEKYpPpPEHTHOH (HOpMyJION 1 https://m.edsoo.rt/ESWSZOMYQ
(bopMyJI0ii n-ro YjIcHa
Apubdmernueckas u

72 pudp https://m.edsoo.su/METF6IDAC
reoMeTprYecKas Mporpeccuu
Apubdmernyeckas u

73 pudp https://m.edsoo.ru/S1LIPB1LF
reOMETPUIECKAs ITPOTPECCHH
@opMyJIbI N-TO YJIEHA
apupmMeTHUEeCKON U

74 puc ! 5 https://m.edso00.ru/Y Q4MB6EA9
Ir€OMETPHUYECKOM MPOrPEeCcCuid,
CYMMBEI ITEPBBIX N YJICHOB

75 @opMyJIbl N-T'0 YJICHA https://m.edsoo.ru/1GIHMMCS8X




apupmMeTnueckon u
reoMETPUYECKOM TpOrpeccuid,
CYMMBI IIEPBBIX N YJIEHOB

76

®opMyJIbl N-ro 4jaeHa
apupMeTHIECKON 1
reOMETPUYECKON IIPOrPECCU,
CYyMMBI IIEPBBIX N YIECHOB

https://m.edsoo.ru/V6FB5SSHWJ

77

@opMyJIBI N-To 4YJIeHa
apupMeTnieckon u
reOMETPUYECKON IPOrpeCcCuil,
CYyMMBI IIEPBBIX N YWICHOB

https://m.eds00.ru/GOLOEOQVM

78

®opMmyJibl N-ro 4jaeHa
apuPpMETHIECKON 1
reoMEeTPUUECKOM Tporpeccuil,
CYMMBI IIEPBbIX N YJIEHOB

https://m.edsoo.ru/ST6SBEWFD

79

N300paskeHne 4IeHOB
apudmMeTnueckon u
reOMETPUYECKOM IPOrpeccuit
TOYKaMU Ha KOOPAUHATHOMN
IJIOCKOCTH

https://m.edsoo.ru/2028MKE1Y

80

H300paxeHne 4IeHOB
apudMeTnueckon u
reOMETPUYECKON TPOrpeccuii
TOYKaMH Ha KOOPJAMHATHOMI
MJIOCKOCTH

https://m.edsoo.ru/K10ZY2JOA

81

JluneitnpIl u
AKCIIOHEHI[UAIIBHBIA POCT

https://m.edsoo.ru/ZTYQAOSMP

82

CnoxHbI€ MPOLEHTHI

https://m.edsoo.ru/T1BTUUIN9




83

CnokHbIE IPOLEHTHI

https://m.eds00.ru/RZA3CVWOK

84

KonTponbsHas padora mmo reme
"YuciioBble
ocJienoBaTeILHOCTH "

https://m.edso00.ru/B7XTGB8CZ

85

[ToBTOpEHUE, 0OOOIICHHUE 1
crucTeMaTh3alvs 3HaHUH.
3anuch, CpaBHEHUE, IEHCTBUS C
JIEHCTBUTEILHBIMU YU CJIAMH,
YUCIIOBas MpsMas

https://m.edsoo.ru/BN7HUCQKO

86

[ToBTOpEHUE, 0000IICHHE 1
CUCTEMATH3AaIUs 3HAHHM.
[TporieHTHI, OTHOIICHUS,
[IPOIOPIIHH

https://m.eds00.ru/G5JZXNIT]J

87

[ToBTOpeHue, 0600IICHNE 1
CUCTEeMaTH3alus 3HAaHU.
Oxkpyrienue, npulIMKeHue,
OIICHKA

https://m.edsoo.ru/QSHOIDECN

88

[ToBTOpEHuUE, 00600IICHNE 1
CHCTEMAaTH3alUs 3HAHHH.
PelreHre TeKCTOBBIX 3a/1a4
apuPMETHIECKUM CITIOCOOOM

https://m.edsoo.ru/FPNSH8882

89

[ToBTOpeHue, 0600IICHNE U
CHCTEMaTH3allHs 3HAaHUH.
Pemienre TeKCTOBEIX 3a7a4
apu(MeTH4EeCKIM CII0COO0M

https://m.edsoo.ru/SDKM9VKEU

90

[ToBTOpEHUE, 0000IICHHUE 1
cHCTEMAaTH3aIys 3HAHMIA.
Pemenne TekcTOBBIX 3a1a4
apu(METHIECKIM CIIOCOO0M

https://m.edsoo.ru/NHA1GHDUA




91

[ToBTOpeHue, 0600IICHNE 1
cUCTeMAaTU3alna 3HaHUU.
[TpeobpazoBanue
anredpanvecKux BhIPAKCHUM,
JIOITyCTUMBIE 3HAUYCHUS

https://m.edsoo.ru/3VPFKI2QS

92

[ToBTOpEHUE, 0000IICHNE U
CHCTEMAaTH3aNs 3HAHHM.
[IpeobpazoBanue
aJre0panvyecKux BhIPaKECHUH,
JIONTyCTHMbIE 3HAUCHHS

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

93

[ToBTOpenue, 0600IICHNE U
CUCTEMAaTH3alUs 3HAHUI.
[IpeobpazoBanue
anre0panvecKkux BbIpaXKEHUH,
JIOITY CTUMBIC 3HAYCHUS

https://m.edsoo.ru/ WWIRIP 1 XL

94

[ToBTOpEHUE, 00OOIICHHUE 1
crcTeMaTH3aIvs 3HaHWH.
[IpeobpazoBanue
anreOpanvecKux BhIPAKCHUM,
JIOTTYCTUMBIC 3HAYCHUS

https://m.edsoo.ru/IUXIIMO9C

95

[ToBTOpeHue, 0600IICHNE U
CUCTEMaTH3aLHsl 3HAHUM.
@DyYHKIUHU: TOCTPOECHHUE,
CBOWCTBA U3YUYEHHBIX (PyHKLUN

https://m.edsoo.ru/ML2RTZATH

96

[ToBTOpEHUE, 000OIICHHUE 1
cUCTeMAaTU3alna 3HaHUN.
DYHKIUU: TTOCTPOCHUE,
CBOMCTBA N3Y4YEHHBIX (DYHKITHIHA

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

97

[ToBTOpeHue, 0600IICHNE 1

https://m.edso00.ru/735D8X6WY




CUCTEMaTU3allMsl 3HAHMI.
@YHKIUU: TTOCTPOCHUE,
CBOMCTBA N3Y4YEHHBIX (DYHKITHIHA

98

[ToBTOpeHue, 0600IICHNE 1
CHUCTEeMaTH3alus 3HAHU.
OyHKIHU: TOCTPOCHHUE,
CBOICTBA M3YYEHHBIX (DYHKITHI

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

99

[ToBTOpeHue, 0600IICHNE U
CUCTEMAaTH3alUs 3HAHUM.
I'papuueckoe pemeune
YPaBHEHHI U UX CUCTEM

https://m.edsoo.ru/ WNTU78GWK

100

[ToBTOpEHUE, 0000IICHHE 1
cUCTeMaTU3alusa 3HaHUU.
I'padmueckoe penieHne
YpaBHEHUM U UX CUCTEM

https://m.eds00.ru/65GS2Y W62

101

Htoroas KOHTpoJbHas paboTa

https://m.edsoo.ru/UXA4QSEFSO

102

O0001IEHNE U CUCTEMATH3ALUA
3HAaHUH

https://m.edsoo.ru/MSBR20HEQ

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

102







IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJILHOM ITPOT'PAMMBbI

7 KIIACC
Kon .
IIpoBepsiemMble nMpeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOM
NPoBepPsIeMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOTO 00111er0 00pa30BaHusl
pe3yabrara
1 Yucna 1 BeIUKCIIEHUS
. BreimonnsaTe,  coueras  yCTHbIE M IUCBMEHHBIE  NPUEMBI,
' apudmMernueckue 1eiicTBUS C palliOHATIHLHBIMU YHCIAMU
Haxomute  3HaYeHHWsT ~ YHCIOBBIX  BBIPAXKEHUH,  MPUMEHSTH
1.2 pa3HooOpa3Hble CrIOcOObI U TPUEMBI BBIYUCICHUS 3HAUEHUH TPOOHBIX
BBIPAXKEHUH, COJIepKAIINX OOBIKHOBEHHBIE U AECITHYHBIE JpOoH
[lepexonuts OT oOnHOW (OpPMBI 3amUCH 4YHMCEl K JIpyroi
3 (nmpeoOpa3oBBIBaTH  JIECATUYHYKO  JApPOOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JCCATUYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO
JECSITUIHYIO IPOOB)
1.4 CpaBHHBATh U YIOPSI0YUBATH pallMOHAIBHbBIE YK CIIA
1.5 OKpyrasaTh yucna
BBIMONMHAT TPUKUIKY UM OLEHKY pe3yJibTaTa BBIYMCICHHH, OILEHKY
1.6 3HAYEHUN YHUCIOBBIX BBIPAXKECHHH. BBITONHATE JIEUCTBUA  CO
CTENEHSIMU C HATyPaJIbHBIMHU IIOKA3aTeNIMU
L7 [IpumeHATs TpPU3HAKK JCIUMOCTH, PA3JOXKEHHE HAa MHOXHUTEIN
' HaTypaJbHBIX YU CEN
Pemath  mpakTUKO-OpPUEHTHUPOBAHHBIE  3aJayd,  CBSI3aHHBIE C
OTHOLIECHHEM BEJIMYMH, HPOINOPLHOHAILHOCTHIO BEJIMYUH,
1.8 NPOLEHTAMU, HWHTEPHPETUPOBATh pPE3yJbTaThl pELIEHUS 3aJady ¢
YYETOM OrpaHUYEHU, CBS3AHHBIX CO CBOMCTBAMM PAacCMaTPUBAEMBIX
00BEKTOB
2 Anrebpandeckue BhIpaKeHUs
51 Hcnonb30BaTh  anreOpaveckyrd TEPMHHOJOTHID W CHMBOJIHKY,

IPUMEHSATH €€ B IIPOLIECCE OCBOEHUS yUeOHOro MaTepuana




Haxomuth 3HaueHuss OYKBEHHBIX BBIPOXKEHUH IpU  3aJaHHBIX

22 3HAYEHUSIX EePEMEHHBIX
53 BbimonHATe npeobpazoBaHMA I1IEOT0  BBIPRXKEHHS B MHOTI'OWIEH
' IPUBEJEHUEM MTOJ00HBIX CIIaraeMbIX, PACKPbITHEM CKOOOK
BbINOMHATE YMHOKEHHE OIHOYJIEHA HA MHOI'OWIEH U MHOIOYJIEHA Ha
24 MHOTOYJICH, HpPUMEHATh (OpPMyJbl KBaJpaTa CyMMbl W KBajpara
pazHoCTH
OcCymecTBIATh pa3a0KEHNE MHOIOWIEHOB HA MHOKUTENH C IIOMOILBIO
2.5 BBIHECEHUS 32 CKOOKM OOIIEro MHOXKHUTEIS, TPYNITUPOBKU ClIaraeMbIX,
IpUMEHEHUS GOPMYJI COKPAIIEHHOIO YMHOKEHHUS
Y [IpumensTh npeoOpa3oBaHUsl MHOT'OUYJIEHOB JJI PELICHUS Pa3In4YHbIX
' 3a/1a4 U3 MaTeMaTHKU, CMEKHBIX IIPEIMETOB, U3 PEaIbHOM MPaKTUKU
57 Wcnonp3oBaTh CBOICTBa CTENEHEH € HATypaJbHBIMH IOKa3aTeNsIMU
' JUTSE IpeoOpa3oBaHus BIPAKECHUM
3 VYpaBHEHUS U HEPABEHCTBA
Pemarps nvHEHHbIE ypaBHEHHMSI C OJIHOM TEpPEMEHHON, NPUMEHSS
3.1 IIpaBWJIa IIepexoja OT UCXOJHOIO yPAaBHEHUS K PaBHOCUJIBHOMY €MY.
[TpoBepsTh, ABISETCS JIM YUCIO KOPHEM YPaBHEHUS
32 [IpumensaTs rpadguueckue METOABI TMpPU  PELICHUH  JMHEHHBIX
' YPaBHEHMI U UX CUCTEM
13 [TonGupate npruMepsl Map Yucen, IBISIOUIMXCS PELIEHUEM JIMHEHHOT O
' YpaBHEHUS C IByMs II€PEMEHHBIMU
Crpouts B KOOPAMHATHOH IJIOCKOCTHU I'pauK JIMHEHHOr0 ypaBHEHUS C
34 JIBYMsI IIEPEMEHHBIMU; IOJIb3YSACh TpapUKOM, IPUBOAUTH IIPUMEPHI
peleHus] ypaBHEHUS
35 PemaTe cucteMsl IByX JIMHEWHBIX YPAaBHEHUH C IBYMs II€PEMEHHBIMH,
' B TOM 4HCJie TpauuecKu
CocraBiATh U pelaTh JMHEHHOE YPaBHEHHE MM CHUCTEMY JIMHEWHBIX
3.6 ypaBHEHUI 110 YCIOBUIO 33J]a4M, UHTEPIPETUPOBATh B COOTBETCTBUHU C
KOHTEKCTOM 3aJ]auM [OJIy4€EHHBIH pe3ysibTaT
4 Koopaunate! u rpaduxu. OyHKIum
N300paxaTh Ha KOOPAMHATHON MPSMOM TOYKH, COOTBETCTBYIOIIHE
4.1 3aJlaHHBIM KOOpJMHATaM, JIy4yd, OTpPE3KH, HMHTEpBasbl, 3aIlIUCBIBATH

YHCIOBBIE IPOMEXYTKU Ha aare0panyecKkoM si3bIKe




4.2

OrMmeuate B KOOpI[HH&THOfI IIJIOCKOCTH TOYKH II0 3aJaHHBIM

KOOpIHHATaM

43

Crpouts rpaduku muHeHHBIX QyHKIUNA. CTPOUTh rpaduk GYyHKIUH Y

= x|

4.4

OnuceiBaTh C MOMOIIBI0 (YHKIMIA W3BECTHBIE 3aBHCHMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMS, pacCCTOSIHUE, LIEHY, KOJUYECTBO,

CTOUMOCTD, ITIPOU3BOAUTCIIBHOCTL, BPEM4I, 00BEM pa6OTI)I

4.5

HaxoauTs 3HaueHne QyHKIUH 110 3HAYEHUIO €€ apryMeHTa

4.6

[Tonumates rpaduyeckuii crnoco® TmpencTaBiIeHUs U aHalU3a
uHboOpMaIMy, HU3BJIEKATb M UHTEPIPETUPOBATH HHPOPMALUIO U3

rpauKoOB peabHbIX MPOLIECCOB U 3aBUCUMOCTEN

8 KVIACC

Kon
NpoBePsIEMOro
pe3yJibTara

IIpoBepsieMble mpeAMeTHbIE Pe3YJ1bTAThl 0CBOCHUSI OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

1

Yycia ¥ BBIYUCIEHUS

1.1

Hcnomp30Bath Ha4daJIbHBIC npeacCTaBJICHUA (o) MHOXKECTBEC
I[GﬁCTBHTGJILHBIX YUCCT MJId CpaBHCHHA, OKPYIJICHUSA U BbI‘IHCJICHPIfI,
I/I306pa)KaTB HGI;'ICTBI/ITGJIBHLIG qyucjia TOYKaMHM Ha KOOpI[HH&THOfI

IPSIMOU

1.2

[IpumeHsTe THOHSATHE  apU(METHYECKOIO  KBAJpPAaTHOI'O  KOPHS,
HaxXOAWUThb KBaJpaTHbIE KOPHHU, MCHOJB3Yysl MpHU HEOOXOOUMOCTU
KaJIbKYJIATOP, BBITOJHATH IPE0OPa30BaHMsI BHIPAXKEHUH, COEepIKaIIX

KBaJIpaTHbIE KOPHH, UCIIOJIb3Ysl CBONCTBA KOPHEH

1.3

Hcnonnp3oBark 3amucyd OOJBIIMX K MajblX YHCEI C IIOMOIIBIO

JNECATUYHBIX Ipobeii u crenener yucna 10

Anrebpandeckue BolpakeHUs

2.1

[IpuMeHATP MOHSATHE CTENEHHW C LEIbIM II0Ka3aTeleM, BBIINOJIHATH
npeoOpa3oBaHUs BBIPAKCHHUH, COJAEP)KAIIUX CTETEHH C  IIeJIBIM

IIoKas3aTejIEM

2.2

BBIMOMHATE ~ TOXKAECTBEHHBIE  MpPeoOpa3oBaHUS  PAMOHAIBHBIX

BI)Ipa}KeHI/Iﬁ Ha OCHOBC IIpaBHJI )IGP’ICTBHP'I Haa MHOI'OWJICHaAMu H




anredpandecKuMH JpoosiMU

23

PacknaapiBaTh KBaJIpaTHBIN TPEXUIIEH HA MHOXUTEIN

2.4

[IpumensTh peodpa3oBaHMs BBIPAXKEHUHM Ui pEIIEeHUs pPa3IdYHbIX

3aJa4 U3 MaTCMAaTHKH, CMCKHBIX ITPEAMETOB, U3 peaanoﬁ IIPAKTUKH

VYpaBHEHUS U HEPABEHCTBA

3.1

Pemare sMHeEVHBIE, KBaJpaTHbIE YPaBHEHHUS W  palMOHAJIbHBIE
YpaBHEHHUsI, CBOASIIMECS K HUM, CUCTEMBI JBYX YpPaBHEHUU C JBYMs

NMEpEMCHHBIMHA

3.2

[IpoBoauTh mpoOCTEHIME WCCICAOBAaHUS YPaBHEHUW U CHCTEM
ypaBHEHHIl, B TOM 4HClI€ C TpUMEHEHHEM TIpaduyecKkux
npeAcTaBieHul (ycTaHaBIMBaTh, UMEET JIM YpPaBHEHHE WJIM CHCTEMa

yYpaBHEHUI pELIeHUs], €CIU UMEET, TO CKOJIBKO, U ITpoYee)

33

[lepexonuTs OT cjoBecHOW  (OPMYIHPOBKM 3aJadyu K  eé
anreOpanvyeckoil MOJENU C MOMOIIBI0 COCTaBJICHUS YpPAaBHEHUS WU
CHUCTEMBbl  ypaBHEHUH, HWHTEPIPETHPOBATH B COOTBETCTBHH C

KOHTEKCTOM 3aJ1a4¥ MOJIYYE€HHbIN pe3yJIbTaT

34

[IpumeHATH CBOICTBA YMCIIOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLICHKU,
pelaTh JUHEWHbIE HEPABEHCTBA C OJJHOW MEPEMEHHON U UX CHUCTEMBI,
naBaTh  TrpaHUuecKyr  HIUTIOCTPAIMI0O  MHOXKECTBA  PEIICHUM

HCPaBCHCTBA, CUCTCMbI HCPABCHCTB

OyHKIAN

4.1

[Mornmate W WCHONB30BaTh (DYHKIIMOHATBHBIC TOHSTHS U S3BIK
(TepMUHBI, CHUMBOJHYECKHE OOO3HAYEHHs), OIpEAEIITh 3HAaYEHUE
(GYHKIMM 10 3HAYEHWIO apryMeHTa, ONpelessTh CBOWCTBa (pyHKUUU

o e€ rpaduxy

4.2

CtpouTh rpauku 3J1IeMEeHTapHBIX (QYHKIIMHI BUAA:
y=k/x

, Yy =x%, y = x3, y = |[X|, onKMChIBaTh CBOWCTBA YHUCIOBON (PyHKIUU MO €&

rpaduky

9 KUIIACC

Kon
NPoBepPsIeMOro
pe3yabrara

HpOBepﬂeMble NMpeaAMETHBIC PE3yJIbTaThbl 0CBOCHUA OCHOBHOM
06p33OBaTeJILHOﬁ mporpammsbl OCHOBHOTO 061[[61"0 06pa30BaHl/Iﬂ




Yucna U BEIYM CIICHUS

1.1

CpaBHI/IBaTI) U YHOpAAOYMBATH pPallMOHAJIBHBIC W HPPAlMOHAJIBHBIC

quciia

1.2

BremomHATE apI/I(l)MeTI/ILIeCKI/Ie )ICfICTBI/IS[ C pallMOHAJIbHBIMU YU CJIaMU,
Co4cTast YCTHBIC U NMHCbMCHHBIC HpI/IéMLI, BBIITOJIHATH BBIYMCICHHA C

HppalrOHaJIbHBIMU YU CJIaMHU

1.3

HaxoauTe 3HaueHus cCTENEHEH C LEIbIMU MOKa3aTeasIMU U KOPHEW,

BBIYUCIIATh 3HAYCHUSA YN CIOBBIX BLIpa)KeHI/Iﬁ

1.4

OprFJI?[Tb I[efICTBI/ITeJIBHLIC quciia, BBIMIOJIHATE HPUKUIKY PE3YyJibTaTa

BBIYMCIICHUH, OLICHKY YMCIIOBBIX BBIPAKECHUI

YpaBHEHUS U HEPABEHCTBA

2.1

Pemarp nuHeliHBle ¥ KBaJApaTHbIE ypaBHEHHUS, YpaBHEHHUS,

CBOJSLIMECS K HUM, IpOCTeH e ApOOHO-palliOHAJIbHbIE YPaBHEHHUS

2.2

Pematp cucremsl ABYX JIMHEHHBIX YPAaBHEHHUU C IBYMs IIEPEMEHHBIMU
Y CUCTEMBI IBYX YPaBHEHHU, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISETCS

JIMHENHBIM

23

PemaTe TekcToBBIE 3ama4yM anTeOpandecKUM CIIOCOOOM C TOMOIIBIO
COCTAaBJICHUA YpPaBHCHUSA HJIK CHCTCMBI ABYX ypaBHeHI/Iﬁ C IByMid

MNEPEMCHHBIMU

24

[IpoBomuTe mpocTEHIIME HCCIECAOBAaHUS YPABHEHUH M CHCTEM
ypaBHEHHIl, B TOM 4YHClI€ C TpUMEHEHUEM TIpaduyecKkux
npescTaBiIeHul (HallpuMep, yCTaHaBIMBaTh, UMEET JIM ypaBHEHUE WU

CHUCTEMA ypaBHeHI/Iﬁ peucHus, €CJih UMECT, TO CKOJ'II)KO)

2.5

Pematsn JIMHEHHEIE HCPAaBCHCTBA, KBaJApPaTHbIC HCpPaBCHCTBA,
I/1306pa)KaTB pPCIICHUEC HCPABCHCTB Ha YHCIIOBOM HpHMOﬁ, 3aIIMChIBATh

PCHICHUC C TOMOIIIBIO CUMBOJIOB

2.6

Pemiate cucTeMBl JIMHEHHBIX HCPABCHCTB, CHCTEMblI HCPABCHCTB,
BKJIIOYAIOIIME KBaJpaTHOC HEPAaBEHCTBO, W300pakaTh peIICHUE
CUCTEMbI HCPAaBCHCTB Ha Y1 CJIOBOU HpHMOﬁ, 34U CbIBaTh PEIICHUEC C

IMOMOIIIbXO CHMBOJIOB

2.7

Hcnons3oBath HCPABCHCTBA IIPpHU PCHICHUHN PA3JIMYHBIX 3a1a4

OyHKIUN




3.1

PacnosnaBath  (QyHKIMM ~ u3ydeHHbIX  BUAOB.  Iloka3biBaTh
CXEMaTUYECKH PACIIOJIOKEHHE HA KOOPIMHATHON IIIOCKOCTH Ipa(uKoB
¢bynkuumii Buna: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCUMOCTH OT

3HaueHu# K03 () PUIIMEHTOB, ONMUCHIBATh CBOMCTBA (DyHKIIMI

3.2

[loka3plBaTh CXEMATHYECKHM pPACHOJIO)KEHHE Ha  KOOPIMHATHOM
IUIOCKOCTU TpagukoB (yHKUMN Buna y = VX, y = [X| U omnuceiBaTh

cBolcTBa (pyHKUUI

33

Ctpouts u wu300pakaTh CXeMaTHYeCKH TpaduKd KBaAPaTHUHBIX
(GyHKLMHA, ONUCBHIBAaTh CBOMCTBA KBAJApAaTUUHBIX (YHKIUMH IO HX

rpadgukam

34

Pacno3naBaTh KBajpaTHUHYH (QYHKIHMIO 10 (opMyse, NpPUBOAUTH
OpUMepbl KBaJApaTHUUHbIX (YHKUUN W3 peajdbHOM KU3HU, (U3UKH,

IreoOMCTprUU

ApudmeTnueckas U TeoMeTpuiecKasi Iporpeccuu

4.1

Pacnio3naBaTh apu(pMeTHUECKYI0 U T€OMETPUUYECKYI0 MPOrpeccur Mpu

pa3HBIX criocobax 3aaaHus

4.2

BbIMONHATS BBIUKCICHUS C MCHOJIb30BaHUEM (OPMYN n-TO UJeHa
apudmMernueckol U TeOMETPUYECKOW MpOrpeccuii, CyMMBbI MEPBBIX N

YJICHOB

43

I/I306pa>1<aTL YJICHBI IIOCJICA0OBATCIbPHOCTH TOYKAaMHU Ha KOOpI[HH&THOfI

INJIOCKOCTH

4.4

Pematsn 3aJa4H, CBA3aHHBIC C YHCJIIOBBIMHU IIOCICAOBATCIIbHOCTAMHU, B
TOM 4YHCJIC 3aJadyu u3 peaHBHOﬁ KHU3HHU (C HUCITIOJIBb30BaAHUEM

KaJbKyIATOPa, HUPPOBBIX TEXHOJIOTUIA)




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS
1 Uucna v BeIUMCIEHUS
JpoOu OOBIKHOBEHHBIE U JECSITUYHBIC, MEPEXoa OT OAHON (OPMBI 3alHCH
1.1 apobeit k apyroi. IloHsTHE palMOHaIbHOrO 4YHCHA, 3alUCh, CPAaBHEHUE,
YIOPSII0YMBAHUE PALIMOHAIBHBIX YU CEIl
- ApudpmeTrnueckue AeHCTBUS ¢ pallMOHAIBHBIMU YKciaaMu. Pemenue 3anau u3
' peasIbHOM NMPaKTUKK Ha YacTH, Ha Apodu
13 CreneHb ¢ HaTypaJbHBIM I1OKa3aTeJIEM: OIpeAeeHue, Ipeodpa3oBaHue
' BBIPAKEHUI Ha OCHOBE OIPE/eJIEHH s, 3alIUCh OOJIBIINX YUCEI
4 [TpoueHTsl, 3amKMCh NPOLEHTOB B BUIE APOOM M ApoOM B BHJE NMPOLEHTOB.
' Tpu OCHOBHBIE 3aJa4M HA IIPOLIEHTHI, PEILICHHUE 3a/1a4 U3 PeaJbHON IPaKTUKU
15 [IpumeHeHue TPU3HAKOB JETUMOCTH, Ppa3OKEHHWE Ha  MHOXHUTEIU
' HaTypaJIbHBIX YHCEN
L6 PeanbHble  3aBuUCMMOCTHM, B TOM 4Hucile Tpsmas W oOpaTHas
. PO OPLIOHATIBHOCTH
2 Anrebpandeckre BbIpasKeHUS
-1 IlepemenHBIE, YMCI0BOE 3HAYECHHUE BBIPAXKECHUS C IIEPEMEHHOM. JomycTuMble
. 3Ha4Y€HMs IEPEMEHHBIX
55 [IpencraBieHne 3aBUCUMOCTH MEXAY BEIMYMHAMH B BUAE (OPMYIIBIL.
. Boeruucnenus nmo popmynam
53 [IpeoOpazoBanue  OYKBEHHBIX  BBIPAXKEHHI, TOXJIECTBEHHO  paBHBIE
. BBIPAXKECHUSI
2.4 CBoliCTBA CTENEHU C HATYyPAJIBHBIM I10KA3aTeJIEM
5 s Opnnounens! U MHorowieHsl. Crenenb MHorouseHa. CiioxkeHue, BbIUUTaHUE,
' YMHO>KEHHE MHOT O4JIECHOB
Y @opMyIIbl COKpPAIIEHHOTO YMHOXEHHS: KBaJpaT CyMMbI U KBaApaT pa3HOCTH.
' dopmyna pa3HOCTH KBaapaToB. Pa3iioxkeHne MHOMOWIEHOB HA MHOXKUTENN
3 YpaBHeHus




VYpaBHeHHE, KOpEHb YypaBHEHUs, MpaBWia MpeoOpa3OBaHUS ypaBHEHUS,

> PaBHOCHJIBHOCTb YPaBHEHUI
32 JluHeliHOEe ypaBHEHHE C OJHOM TMEPEMEHHOW, YHUCIIO KOPHEW JUHEHHOTrO
' YPaBHEHHS, PEIICHU € JTMHEUHBIX YPAaBHEHUN
33 CocraBiieHne ypaBHEHH 110 yCIOBMIO 3aJauM. PelieHne TeKCTOBBIX 3a1ad ¢
' IIOMOUIBIO YPAaBHEHUN
34 JluneliHOe ypaBHEHHE € ABYMsI IEPEMEHHBIMU U €ro rpaduk
Cucrema IByX JIMHEHHBIX YpaBHEHHH C JIByMs IepeMeHHbIMHU. PermieHue
35 CHCTEM YpaBHEHHUH cIOCOOOM MOACTaHOBKHU. [IpuMepbl pemieHus] TeKCTOBBIX
3a]1a4 ¢ IIOMOIIBIO CUCTEM ypaBHEHUN
4 Koopaunate! u rpaduku. OyHkmum
4.1 Koopaunarta Touku Ha mpsiMoit
40 UuciioBble MpOMEXYTKH. PaccTosiHre MKy NIBYMs TOYKaMU KOOPAUHATHON
. IPSIMOM
43 [IpsimoyronbHas cucremMa KoopauHat, ocu Ox u Oy. AGcuucca U opauHaTa
' TOYKU Ha KOOPJIMHATHOW IMJIOCKOCTH
4 [Tpumepsr TpadukoB, 3agaHHBIX (GopMyramu. UTeHHe rpaduKoB pealbHBIX
' 3aBUCUMOCTEN
4.5 [Tonstue ¢pynkmuu. ['padpuk pynkuun. CBoicTBA PYHKITHIA
4.6 Jluneitnas ¢ynkuus, e€ rpaduk. I'paduk pynkuun y = [x|
47 I'papuueckoe pemieHHe JHUHEWHBIX YpaBHEHUH W CHCTEM JIMHEHHBIX
. YpaBHEHHI
8 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COIEPKAHNUS
1 Uucna v BEIYMCIEHUSA
1 KBanpatubiii xopeHb u3 uucia. I[lonstue o0 wuppanloOHAaILHOM YHCIIE.
' Jecstruynble NpUOIMKEHUS UPPAlMOHATIbHBIX YUCEI
CpoiicTBa apuMeTHYECKUX KBaJpaTHbIX KOPHEHM M HUX HPHUMEHEHHE K
1.2 peo0pa30BaHUIO YUCIOBBIX BRIPAKCHUM U BBIYUCICHUAM. [|eliCTBUTEIbHBIC
qucia
1.3 Crenenb ¢ 1ebIM MOKa3aTeneM U €€ cBoiicTBa. CTaHAapTHASI 3aIIMCh YUCIIa




2 Anrebpanyeckue BolpakeHUs
2.1 KBanpaTHblit TpExusieH, pa3iokeHne KBaApaTHOTrO TPEXUJICHA HA MHOXKUTEIH
2.2 AnrebOpanyeckas 1po0b. OCHOBHOE CBOMCTBO aredpandeckon Jpoou
2.3 Crnoxenue, BHIMUTAaHUE, YMHOKEHUE, JICTICHUE aNreOpandecKux qpooei
2.4 ParnmonanpHbIe BBIpaXKEHHS U UX TPE0Opa30BaHHE
3 VYpaBHeHUs U HEpaBEHCTBA
31 KBanpatHoe ypaBHeHue, ¢opMyna KOpHEH KBaIpaTHOTO ypaBHEHHS.
' Teopema Buera
3.2 Perienue ypaBHeHUH, CBOASIINXCS K JIMHEHHBIM U KBaIPaTHBIM
33 [TpocTeiimme 1poOHO-pallOHAIbHBIE YPAaBHEHUS
I'paduueckas uHTEpHIpeTalns ypaBHEHUN ¢ ABYMs MEPEMEHHBIMU U CUCTEM
34 JUHENHBIX YPaBHEHUN C OBYMs IepeMeHHbIMU. [IpuMepsl pelieHns cucrteM
HEJIMHENHBIX YPaBHEHUH C ABYMsI IEPEMEHHBIMU
3.5 Pemenue TeKCTOBBIX 3a/1a4 alre0pandecKuM criocooom
3.6 UucioBbie HEPAaBEHCTBA U X CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM epeMeHHON
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JInHeliHble HEPABEHCTBA C OJHOW MTEPEMEHH OM
3.10 CucreMbl TMHEWHBIX HEPABEHCTB C OJTHON MEPEMEHHOU
4 OyHKINHT
i1 [Tonstue ¢ynknuu. OO6nacTe ONpeaeneHuss W MHOXKECTBO 3HadYeHUH
. ¢ynkuu. CiocoOs! 3a1aHust PyHKITUN
4.2 I'padpuk ¢pynkuuu. Urenue cBoCTB pyHKIMHU 110 €€ rpaduKy
4.3 [Tpumeps! rpadukoB GyHKINN, OTPasKaAIOIIUX PEATBHBIE MPOLIECCHI
14 OyHKIMY, ONHCHIBAIOIIME TMPSAMYI0 U OOpPaTHYIO MPOMOPIHOHATIbHBIC
' 3aBHUCUMOCTHU, UX rpauku
4.5 OyHKUMH Y =x?, ¥ = X7
4.6 Oyukuu y = [x, y = |x|
4.7 I'paduueckoe pelieHre ypaBHEHH U CHCTEM YpaBHEHUN

9 KJIACC




Kon

HpOBepﬂeMbl H 3JIeMeHT coaecprkanus

1 Uucna 1 BBIYUCIICHUS
. PannonanbHble umMcna, UppalMOHAIBHBIE YHCIIA, KOHEYHbIE U OECKOHEYHbIe
' JECATUYHbBIE JPOOU
MHOXecTBO 1eHCTBUTEIBHBIX YUCE, AEHCTBUTENbHBIE YHCIa KaK 0ECKOHEUHbIE
- JecsiTuYHbIe TpoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBUE MEXK1Y MHOKECTBOM
' NEMCTBUTENBHBIX YHUCET U KOOPAUHATHOHN NpsiMoi. CpaBHEHHUE AEHCTBUTEIHHBIX
qucen
1.3 ApudmeTnueckue AeHCcTBUS C W CTBUTEIHHBIMU YU CIIAMU
W3mepenus, npubnmkeHusi, oLeHKH. Pasmepbl 00bEKTOB OKpY’KaIOLIEro Mupa,
4 JUINTEIBHOCTh IPOLIECCOB B OKpYyxatoleM Mmupe. [IpubmixéHHoe 3HauyeHue
' BEJIMYMHBI, TOUHOCTh NpubmmkeHus. Oxkpyriaenue yucen. [Ipukuaka U orneHka
pe3yJIbTaTOB BBIYMCIICHUI
2 VYpaBHEHUS U HEPABEHCTBA
2.1 VYpaBHEHUs ¢ OAHON NIEPEMEHHOU
2.2 JIuneitHoe ypaBHeHue. Penienue ypaBHEHHH, CBOIAIIUXCS K TMHEHHBIM
2.3 KBanpatHoe ypaBHenue. Penienue ypaBHeHUM, CBOAAIIUXCS K KBAJIPATHBIM
24 bukBanpatHoe ypaBHeHue. IlpuMmepsl pelieHHs YpaBHEHHW TpeTbed U
' YeTBEPTOU CTEIEHEH Pa3JIOKEHUEM Ha MHOXKHUTEIH
2.5 Pemenve apoOHO-palimoHaIbHBIX YpaBHEHHH
2.6 Cucremsl ypaBHEHUI
2.7 VYpaBHEHUE ¢ 1BYMsl IEPEMEHHBIMU U €0 rpaduk
2.8 Pemenue cucteM IByX JTMHEWHBIX YPaBHEHUN C IByMs [IEPEMEHHBIMU
"0 Pemenue cucrem IByX ypaBHEHHMH, OJHO M3 KOTOPBIX JIMHEHHOE, a Ipyroe —
' BTOPOU CTENEHU
2.10 I'padmueckas uHTEpHpETALIUS CUCTEMbI YPABHEHUH C IBYMSI [1EPEMEHHBIMU
2.11 Pemenune TekcTOBBIX 3a/1a4 anreOpandecKuM CrocoOomM
2.12 YucnoBbie HEPAaBEHCTBA U UX CBOMCTBA
2.13 Pemienune nuHeHHBIX HEPABEHCTB C OJTHOM MTepEeMEHHOM
2.14 Pemenune cucrem TMHENHBIX HEPABEHCTB C OJHON IIE€PEMEHH O
2.15 KBanpaTtHbie HepaBeHCTBA
516 I'paduueckass MHTEpHpeTanuss HEPABEHCTB M CHCTEM HEPAaBEHCTB C JBYMS

MNEPEMCHHBIMU




DOyHKIHT

KBanparnunas ¢yHkuus, €€ rpaduk u cBoiicTBa. [lapabosia, KOOpIUHATHI

> BEPIIMHBI TapadO0JIbl, 0Ch CAMMETPHH 11apadoIIbl

3.2 I'paduku bynkuumit y=kx, y=kx+b u ux cBoicTBa

33 I'paduxu byuxuit y=k/x, y = x° 1 ux cpoiictsa

34 I'paduku dyHKIHM , ¥ UX CBOICTBA
4 UYucnoBble NOCIE10BATENBHOCTH

i1 Omnpenenenre U cnocoObl 3a/laHNs YHCIOBBIX MOCIEAO0BaTEeNbHOCTEH. 3a1anue
' II0CJIEI0BATENIbHOCTH PEKYPPEHTHOM opMyioit u GopMyIoil n-ro 4ieHa

4o ApudmeTtnueckass mporpeccus. DopMynbl n-TO UjleHa apUPMETHUYECKOH
' IPOrPECCUH, CYMMBI IIEPBBIX /1 YIEHOB

43 l'eomerpuueckass mnporpeccus. @PopMynbl n-ro  4JIeHa TIE€OMETPUYECKOU
' IPOrPECCUU, CYMMBI NIEPBBIX /1 YJIEHOB

44 N300paxenue 4YieHOB apU(PMETHUYECKOM W T'€OMETPUUYECKOHl mporpeccui
' TOYKaMU Ha KOOPJMHATHOM MIOCKOCTU. JINHEWHBIN U 3KCIIOHEHIIMATBHBIA POCT

4.5 Cno)xHbIE IPOLIEHTHI




IPOBEPSIEMBIE HA OI'D ITIO MATEMATUKE TPEFOBAHUS K
PE3VJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
IMPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHMSI

Kon
NpoBEPsIEMOr0
TpeOoBaHMs

IIpoBepsieMbie TPeOOBaHUS K NPEAMETHBIM pe3y/1bTaTam
0CBOCHHS OCHOBHOM 00pa3oBaTe/1bHOM NPOrPaMMbl OCHOBHOI'O
0o01mero oopazoBanusi Ha ocHoe PI'OC

YMeHue onepupoBaTh IOHATHSAMH: MHOXECTBO, IIOAMHOXKECTBO,
Ollepallud HaJ MHOXECTBAMHU; YMEHHE OIEPUPOBATH IOHATHUIMMU:
rpad, cBA3HBIN Tpad, AepeBO, LUKJ, NPUMEHATh UX NPH PELICHUU
3ajlay; yMEHHE UCIO0Jb30BaTh I'pauecKoe NpeicTaBIeHNe MHOXKECTB
JUIsl OIIMCAaHMs PEaJbHBIX MPOLIECCOB U SABIIEHUM, IIPU PELICHUM 3a1a4

U3 APYTUX y4eOHBIX IPEIMETOB

YMeHue onepupoBaTh NOHATUAMH: ONPENEICHUE, aKCHOMa, Teopema,
JI0Ka3aTe/IbCTBO; YMEHUE pPAacClO3HABAaTb WCTUHHBIE U  JIOXKHBIE
BBICKA3bIBAHUS, NPUBOAMTH IIPUMEPbl U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBaHUA U OTPULAHUA BBICKa3bIBaHUI

YMeHHne onepupoBaTh IMOHATUSAMM: HATypaJbHOE YHUCIO, MPOCTOE H
COCTaBHOC 4YHCIIO, JOCIMMOCTHb HaTypaanHx quCCll, IIPHU3HAKH
JEMMOCTH, 1IeJI0€ YKCII0, MOIYJbh YHCJA, OOBIKHOBEHHas ApPoOb U
JCCATUYHAs 21p06b, CTaHHapTHBIﬁ BHUA 4YHUCJIa, pallMOHAJIBHOC YHCIJIO,
UppalroHaJbHOE YHCIO0, apuPMeTHUYEeCKUi KBaJApaTHBIM KOpPEHB;
YMGHI/IC BBIIIOJIHATH HCﬁCTBHﬂ C qucjaaMu, CpaBHI/IBaTB nu
ynOpﬂI[O‘-II/IBaTL qucia, HpeﬂCTaBHﬂTB yucijia Ha KOOpHHHaTHOﬁ
IPSIMOM, OKPYIJIATh YMCIA; yYMEHUE JelaTbh MPUKUAKY M OLEHKY

pe3yibTaTta BBIUM CIICHU I

YMeHue onepupoBaTh MOHATUSMHU: CTENEHb C LIEJIbIM IOKA3aTeleM,
apumMernueckuil KBaJpaTHBIII KOpEHb, MHOI'OWIEH, ajredpanyeckas
Ipo0b, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypajbHOH CTerneHu
OoJsibllle €IMHUIIBI; YMEHHE BBINOJHATH pacuéTel Mo (opmynam,
npeoOpa3oBaHusl LENbIX, JPOOHO-pAllMOHANIBHBIX BBIPAXKEHUH U
BBIPQXKEHUN C KOPHSMH, pa3jioKEHHE MHOTOWIEHAa Ha MHOXXUTEIH, B
TOM 4YHCIIE C HCHOJb30BaHMEM (POpMYyNT Ppa3HOCTU KBaJIpaToOB U

KBaJipaTa CYMMbI U pa3HOCTHU

YMeHue OIICPUPOBATD IMOHATHUAMU: YUCIIOBOC PABCHCTBO, YPABHCHHUC C




OIHOM TNIEPEMEHHOW, YHMCJIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
MIEPEMEHHOW; YMEHUE pellaTh JUHEWHBIE W KBaJpaTHbIC YpPaBHEHUS,
JIpOOHO-pallMOHAbHBIC YPaBHEHUS C OJHOM IMEPEMEHHOH, CHCTEMBI
JIByX JIUHEHHBIX YpPaBHEHUW, JIMHEWHBIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHblE © JIPOOHO-pallMOHANbHBIE HEPABEHCTBA C OJHOM
IIEPEMEHHOW, B TOM YMCJIE NP PELICHUHU 3a/1a4 U3 IPYTrUX NPEAMETOB
M TPaKTUYECKUX 3aJlady; YMEHHUE HCIOJb30BaTh KOOPJAUHATH YO
NpSIMYI0 M KOOPJAWMHATHYIO TUIOCKOCTh JJIsi M300paKeHWsl pelieHui

ypaBHeHHﬁ, HCPABCHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAME: QYHKIMS, TpaduK GYHKIUHU, HYIH
byHKIIH, POMEKYTKH 3HAKOIOCTOSIHCTBA, MPOMEKYTKH
BO3pacTaHusi, yOBIBaHUS, HAWOONbIICE W HAWMEHbIIEE 3HAYCHHS
byHKIHY; YMEHHE OIlePUPOBATH TTOHSI THSIMH : npsiMast
POTOPIIMOHATIBHOCTD, JIMHEHHAsT (YHKIUS, KBaApaTUIHAs (YHKIIHS,
oOpaTHasi MPONOPLUUOHAIBLHOCTh, Tapaboia, rumepOoia; yMeHue
CTPOUTH T'paduKku PYHKIUH, UCIIOIB30BATh I'PAGUKH JIJIS OIPEaCICHUS
CBOMCTB TPOILIECCOB M 3aBHCUMOCTEH, /ISl PEUICHUS 3aJa4 U3 JPYTrux
y4eOHBIX TPEJAMETOB M pEaTbHOM JKHU3HH, YMEHHE BBIpaXkaTh

dbopMynamMu 3aBUCIMOCTH MEX/Ty BETMUUMHAMHI

Ymenue OIlEpUpOBATH MOHATUAMU: I10CJIEI0BATEIbHOCTD,
apudmMernyeckas W TeOMETpUYECKas  MPOTPECCHH;  yMEHHUE
UCMOJIb30BaTh CBOICTBa IMOCIEN0BATEIbHOCTEH, (OPMYJIBI CyMMBI U
o0Ilero 4jeHa MpU pelleHUM 3ajJad, B TOM 4YMCIe 3a1ad M3 JPYyTrux

y4eOHBIX MPEMETOB U peabHOMN KU3HU

YMeHue pemarts 3ajlauyd pa3HbIX TUIOB (B TOM YHCIIE HA MPOLEHTHI,
JOMM W 4YacTW, [ABMXKEHHE, paboTy, LIeHy TOBapoB U CTOMMOCTb
MOKYTIOK U YCITyT, HAJIOTH, 3aJa49H U3 00JaCTH YIpaBICHUS JTUYHBIMU U
ceMeiHbIMU  (MHAHCAMH); yMEHHE  COCTaBJISITh  BBIPAKEHUS,
YpaBHEHHUs, HEPABEHCTBA M CHUCTEMbl MO YCJIOBHIO 3aJayH,
UCCIIEZIOBATh MOJYYEHHOE PElICHHE W OLICHUBATh MPABIONOA00HOCTD

IIOJIYYEHHBIX PE3YJIBTATOB

YMeHue onepupoBaTh MOHATHAMM: (urypa, Touka, OTPe30K, MpsmMas,
Jyd, JIOMaHasi, yroJji, MHOTOYT' OJIbHUK, TPEYTOJIbHUK, paBHOOCIPEHHBIH
U PABHOCTOPOHHUN TPEYrOJIbHUKHU, MPSAMOYIOJIbHBIA TpPEYTrOJIbHUK,

MeZMaHa, OUCCEKTpuca M BbICOTa TPEYrOJbHHUKA, YETHIPEXYT OJIbHUK,




napajuieJiorpaMM, pomO, TpsSMOYrOJIbHUK, KBaJpaT, Tpareuus,
OKPY)KHOCTb, KPYT, KacaTellbHasi; 3HAKOMCTBO C IMPOCTPaHCTBEHHBIMU
¢urypamu; yMeHHe pemaTh 3ajadd, B TOM 4YMCIE U3 MOBCEIHEBHOMN
KHU3HH, Ha HaxXOXJEHHE T'€OMETPUYECKHX BEJIMYMH C NPUMEHEHUEM

W3YYEHHBIX CBOWCTB (pUTYp U PaKTOB

10

YMeHue omepupoBaTh MOHSTUSIMU: PAaBEHCTBO (UTYp, PaBEHCTBO
TPEYTOJbHUKOB; MapaJlJIeIbHOCTh U IEPHEHIUKYJISPHOCTh MPSIMBIX,
yroJl MEeXIy HpSIMbIMH, NEPHEHAMKYJSAP, HAKIOHHAs, MPOEKLHNs,
nonobue ¢uryp, Mo 00HbIE TPEYTONBHUKH, CUMMETPUS OTHOCUTEIBHO
TOYKM W TNPSIMOM; YMEHHE pPaclo3HaBaTh PaBEHCTBO, CUMMETPUIO U
nogobue ¢Guryp, napamiesbHOCTh U NEpHeHAUKYISIPHOCTh NPSAMBIX B

OKpY’KaloIleM MUpe

11

YMeHue omnepupoBaTb MOHSATUSAMHU: JUJIMHA, pPACCTOSIHUE, Yroj
(BemuuMHA yria, CHHYC W KOCHHYC YIJa TPEyrojbHHKA), IUIOIMIAJb;
YMEHHE OICHHBATh pa3Mephbl MPEAMETOB U OOBEKTOB B OKPYXKAIOIIEM
MHUpE; yMEHHE TPUMEHATh (OPMYINIBI TMepUMeTpa U IUIOIMAIN
MHOTI'OYT'OJIbHUKOB, JJIMHBI OKPYXXHOCTH M IUIOLIaJud Kpyra, oobema
IPSIMOYTOJILHOTO IapajulesienuIle[ia; yMEHUE IPUMEHATh IPU3HAKU
PaBEHCTBA TPEYTOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYIOJIbHHKA,
teopemy Iludaropa, TpUTOHOMETPUUYECKUE COOTHOMICHUS  JUIS

BBIYMCIIEHUA JJIMH, PACCTOSHUM, IUIOIAAEH

12

Ymenue wu3o0paxkaTte IIOCKME (GUIYppl M HMX KOMOMHAIMH,
IPOCTPAaHCTBEHHBbIE (QUIYypbl OT pYKH, C TIOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB U 3JIEKTPOHHBIX CpPEACTB IO TEKCTOBOMY WJIU

CHUMBOJIbHOMY OITMCAHUIO

13

VYmMmenue OIICpUPOBATH IIOHATHUAMMU: mpAMOYTOJIbHasA cucreMa
KOOPAHHAT, KOOpAWHATLI TOYKH, BCKTOD, CymMmMma BCKTOPOB,
IMPOU3BCACHUEC BCKTOPA HA YU CJIO, CKAJLAPHOC ITPONU3BCACHUEC BCKTOPOB,
YMCHHEC HCIIOJIb30BATb BCKTOPbLI MU KOOPAWMHATBHI AJISA IPECACTABICHUA
JaHHBIX W PpCEeIICHUA 3aaad, B TOM YHUCIC H3 APYTruUux yLIC6HI>IX

MPEAMETOB U PEATbHON KU3HU

14

YMeHue omnepupoBarh TMOHSATHSIMHU: CTOJOMKOBBIE U  KpPYTr'OBBIE
auarpamMmbl, TaOnMIbI, cpelHee  apu@mMeThyeckoe, MeuaHa,
HauOonblllee W HaWMEHbIIEee 3HAYEHHs, pa3Max YHUCIOBOro Habopa;

YMCHUC HN3BJICKATh, HHTCPIIPCTUPOBATDH n Hp606p330BBIBaTB




uH(pOpMAIMIO, MPEICTaBICHHYI0 B TaliuIax M Ha Jguarpammax,
OTpaXKalolyl0 CBOMCTBA M XapaKTEPUCTUKHU PEAIBbHBIX IMPOLIECCOB U
SBJICHUH; yMEHUE paclo3HaBaTh W3MEHYUBHIC BEJIMYUHBI B

OKpY’KaloIIeM MUpe

15

YMeHue onepupoBaTh MOHSTHUSMHU: CIy4alHbBIM ONBIT (CIydalHbIH
OKCIIEPUMEHT), DJJIEMEHTapHOE COOBITHE (PJIEMEHTApHBIA HCXO.M)
CIIy4allHOTO OMbITa, CIIy4allHOE COOBITHE, BEPOATHOCTH COOBITHUS;
YMEHHME HAXOJIUTh BEPOSATHOCTU CIIydyalHBIX COOBITMM B OIBITaX C
PaBHOBO3MO)KHBIMH 3JIEMEHTAPHBIMU COOBITUSMHU; YMEHHE pEUIaTh
3aJlaud METOJIOM OpraHM30BAaHHOI'O Iiepedopa M € MCIOJIb30BaHUEM
IIpaBWJIa YMHOXCHMs; YMEHHME OLIEHUBATb BEPOSTHOCTU pPEANBHBIX
COOBITUH U SIBIEHMH, IOHUMaTh POJIb MPAKTUYECKU ITOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUII B OKpYXKAIOLIEM MHpPE M B JKU3HU;
3HAKOMCTBO C IIOHATHEM HE3aBUCHUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCEI U €ro POJIBIO B MaCCOBBIX ABJICHUAX

16

YMeHue BbIOMpATh MOAXOASINMN H3YyYEHHBIH METOJ ISl pEeLICHUS
3a/1a4d, MPUBOAUTH MPHUMEPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B
IPUPOAE U KU3HU, PACIIO3HABAThH MPOSBJICHUE 3aKOHOB MATEMATHKU B
UCKYyCCTBE, OIMCBHIBATHL OTACIBHBIC BBIAAIOIIUECS  PE3YJIbTaThI,
MIOJIy4CHHbIE B XOJ€ DPA3BUTHUS MAaTEMAaTHKU KaK HAyKH, NPUBOIUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUM U UX aBTOPOB B OTE€YECTBEHHOMU

Y BCEMUPHOMN UCTOPUH




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUA, ITIPOBEPAEMBIX HA OI'D
IHO MATEMATHUKE

Kon

IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

1 Uucna v BEIYMCIEHUSA

1.1 Hatypanbsable u nensie yncina. [[pu3sHaku 1eIMMOCTH LENIbIX YUCEN

- OOBIKHOBEHHBIE WM JCCATHYHBIE  ApoOW,  MPOIEHTH,  OECKOHEYHBIE
. MIEPUOTUIECKUE TPOOH

13 PanuonanbHble uucna. ApupMeTHUECKHE ONEpallMd €  PpaluOHaJbHBIMU
' qHUCIaMU

14 JelictBuTenbHble 4Mciaa. ApupMeTHYECKHE ONepaluu ¢ AeHCTBUTEIbHBIMU
' qHUCIaMU

s [TpubnxkE€HHBIE BBIUMCICHMS, MpaBUJa OKPYIJIEHUS, NPHKUAKA M OLEeHKa
' pe3yJibTaTa BHIYMCIEHUI
2 Auredpandeckue BhIpaxeHus

2.1 bykBeHHbIe BbIpaskeHUS (BBIPAKEHUS C IIEPEMEHHBIMHU)

55 Crenenp c 1mensiM MnokaszateneM. CTeneHb € pallMOHAIBHBIM TIOKa3aTelleM.
' CBolicTBa cTENEHN

23 MHorouJsieHb!

24 AnreGpanueckast poOb

) s ApudmeTnueckuii  KOpeHb  HATypaJbHOM  CTEIEHH. HelictBus c
. apu(MeTH4eCcKUMH KOPHSIMU HATYpaJIbHON CTENEHU
3 VYpaBHEHUS U HEPABEHCTBA

31 Ilenbie u ApoOHO-panMOHaNbHbIE YypaBHEHHUsS. CHCTEMBI M COBOKYIHOCTH
. YPaBHEHMI

35 Ilenbie m apoOHO-panMoHaIbHbIE HepaBeHCTBa. CHCTEMBl U COBOKYIHOCTH
' HEpaBEHCTB

33 Pemenune TekcToBbIX 3a1a4
4 Yucnoble MOCIE10BATEILHOCTH

4.1 ITocnenoBaTenbHOCTH, CIIOCOOEI 3a1aHUs TOCIEA0BATEILHOCTEH

4.2 ApudmeTtnueckass Hu reoMerpuueckas mporpeccur. @Dopmyna  CIOXKHBIX




IMPOLCHTOB

5 OyHKIMHU
Oyukius, crnocodsl 3amanus  Qyakuuu.  [paduk  pyaxkumm.  O6nacTh
OIpeNieleHNs] U MHOXKeCTBO 3HaueHUd Qpynkuuu. Hymu gynknuu. [IpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (GYHKIIMH. MaKCHMyMBbl U
MUHUMYMBI (yHKuMu. HauOonbliee W HauMeHblee 3HadeHHEe (YHKIUU Ha
MIPOMEKYTKE
6 KoopauHats! Ha IpsAMOM U IIJIOCKOCTH
6.1 Koopaunatnas npsimas
6.2 JlexapToBBI KOOPAMHATHI Ha INIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypbl 1 UX CBONCTBA
7.2 TpeyronbHuK
7.3 MHOroyronsHuKu
7.4 OKpy>KHOCTb U KpYyT
7.5 N3Mepenne reoMeTpuuecKuX BEITUUNH
7.6 BekTopsl Ha m10CKOCTH
8 BeposTHOCTh U cTaTHCTHKA
8.1 OnucarenbHasi CTATUCTHKA
8.2 BepositTHOCTD
8.3 Kombunaropuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIbBI 1JIS1 YYHEHUKA

* MaTtemaruka. Anredpa: 7-i kiacc: 0a30BbI YpOBEHb: y4€OHUK, 7 Kiacc/
Makapserues 0. H., Munatok H.I'., Hemikos K.W. u apyrue; nox pen.
Tensxosckoro C.A., Akiinonepnoe o0miectBo «M3narensctBo «lIpocBemnienney
» Maremaruka. Anre0pa: 8-it kjacc: 0a30BbIM ypOBEHb: yUeOHHUK, 8 Kiacc/
Makapserues FO.H., Munatok H.I'., Hemikos K.W. u apyrue; nox pen.
TemsakoBckoro C.A., AkunonepHoe oouiectBo «M3narensctBo «lIpocBemenue
* Maremaruka. Anredpa: 9-it kiacc: 6a30BbIM ypOBEHb: yueOHUK, 9 Kiacc/
Makapserues 0. H., Munatok H.I'., Hemikos K.W. u apyrue; nox pen.

TensikoBckoro C.A., AkinonepHoe oomiectBo «M3narensctBo «IIpocBeiienne»

METO/IUYECKHUE MATEPHUAJIBI JIJISI YYUTEJIS

Maxkapserues FO.H., Munatok H.I'. u ap. Metonudeckue pekoMmeHaauuu s 7-9
kyaccoB 2017 M.:

Metoauueckoe nocobue no anredpe 7-9 kiaccel. Makapsrues FO. H.
ITpocsemenue. 2023

[Iporpammbl 00111€00pa3oBaTeNIbHBIX YupexaeHui. Anreopa.7- 9 kmacc / FO.H.
Makaperues, H.I'. Munatok; cocraBurens T. A . bBypmuctpoBa — M.
ITpocsemienue, 2020;

AnreOpa: yueOHUK 17151 9 Ki1acca 06meodpazoBarenbHbIX yapexaenui / KO.H.

Makapserues, H.I'. Munatok, K.M. Hemikos, C.b. CyBopoBa; nog peaakuuen C.A.



TensikoBkoro — M.: IIpocsenienune, 2023;

Junaktuyeckue Matepuaisl o aiareope ais 9 knacca / JILW. 3paBuy, JI.B.
Kysuenona, C.b. CyBopoBa — M.: IIpoceemienue, 2021;

JunakTudeckue Matepuaisl o anreope ais 7-9 kimacca / B.M. Koxos, FO.H.
Makapsiues, H.I'. Munatok: [Ipocsemienne 2019 r.

Anrebpa. TecThl a1t mpoMeXKyTOUHOM aTTectanuu. 9 kiacc. M3nanue tperbe,
nepepadorannoe. [log penakiueit ®.D. JIbicenko. PocroB-Ha-J/lony: Jlernos,
2022.-160 c.

["ocymapcTBEeHHBIN cTaHAAPT OCHOBHOTO 00IIIEro 00pa3oBaHUs 110 MAaTEMAaTHKE.
JumakTudaeckue MaTepHalibl o anredpe st 9 kimacca — 7-e usg., mepepad. ['yces
B.A., Mensnuk A.W. — M.: Ilpoceewmenne, 2020.

3a7a4u NOBBIIICHHON TPYAHOCTU B Kypce anreopsl 7-9 kiaccoB: Knura mis
yuurend. H.I1. Koctpukuna. — M.: IIpocsemenue, 2019.

Uctopus maremaruku B mikose. VII-VIIki. [Tocobue ansa yaureneit. / ..
['neitzep — M.: IIpoceemienue, 2020 — 240 c.

KoHTposbHBIE U caMOCTOSITENIbHBIE pa0OTHI 0 alredpe: 9 Kiacc: K yueOHUKY
MakapsraeBa FO.H.u np. "Anrebpa. 'eomerpus 7 kimacc" /A.I1.EpmoBa. — 2-¢
u3n., crepeorun. — M.: U3narensctBo «Mnekcan, 2020. — 158 c.

[Toypounsbie pa3pabotku 1o anredpe k yueonuky FO.H. MaxkapsiueBa «Anredopa
9 xnaccy/ A.H. Pypykun, I'.B. Jlynienko, .A. MacnenaukoBa. — M. «BAKO»

2020 .
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