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HOACHHUTEJIBHAA 3AIINCKA

Anrebpa sBISETCS OJHUM M3 OMOPHBIX KypCOB OCHOBHOTO 00IIero oOpa3oBaHMs: OHA
o0OecrieynBaeT W3Y4YEHUE JPYTUX JUCHUIUIAH, KaK EeCTECTBEHHO-HAYYHOTO, TaK M
TYMaHHTAapHOTO LMKJIOB, €€ OCBOCHHC HEOOXOAMMO JUIS HPOJOJDKCHHs. 00pa3soBaHus U B
MOBCEAHEBHON KW3HM. PasButrie y 0OydYaromuxcss HAy4HBIX IPEJICTABICHUNH O
MPOUCXOXKJIEHUM W CYIIHOCTH alreOpanvyecKkux aOCTpakiuid, CIOCco0e OTpa)KeHUs
MaTeMaTU4YeCKOM HayKOW SBJICHUW U TMPOIECCOB B TMPUPOAE U OOIIECTBE, POJU
MaTEMaTHYECKOTO MOJICITUPOBAHUS B HAYYHOM IIO3HAHHMM M B IPAKTHUKE CIIOCOOCTBYET
(GOpMHUPOBAHNIO HAYYHOTO MHPOBO33PECHHMS W KA4eCTB MBIIUICHUS, HEOOXOIUMBIX JIIs
ajanTalliid B COBpeMEHHOM mudpoBoM obmecTBe. M3ydenuwe anreOpnl oOecrneunBaeT
pa3BuTHE YyMeEHHUs HaOIoAaTh, CpaBHMBAaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpedyeT
KPUTUIHOCTH MBIIIICHHUS, CITIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICHCTBHUS
U BBIBOIBI, (QopmynupoBaTh yTBepxkAcHHs. OcBoeHHe Kypca anreOpsl oOecreuyuBaeT
pPa3BUTHE JIOTHYECKOTO MBIIUICHHSI OOYYalOIIUXCsA: OHU HCIOJB3YIOT JIEIyKTUBHBIE M
WHAYKTUBHBIE pacCyXIeHHus, 0000meHne W KOHKpPETH3aluio, aO0CTparupoBaHUE U
ananmoruto. OOyueHue anredpe mpeArnoaraeT 3HAYUTENBHBI O00BEM CaMOCTOSTENBHON
JEeSTebHOCTH OOYyYalolUXCs, TMOATOMY CaMOCTOSITEIbHOE peIlleHHue 3a1ad  sBISETCS
peanuzanue JesITeNbHOCTHOTO IPUHIIUTIA O0yUeHUSI.

B cTpykType mporpamMmbl y4eOHOTO Kypca «Ajredpa» i OCHOBHOTO OOIIEro
00pa30BaHMUS OCHOBHOE MECTO 3aHHMAIOT COJIEPKaTEIbHO-METONYeCKre THHNN: «Hucna u
BBIUMCIICHUS», «ANreOpandeckne BIPaXKCHU», « Y paBHEHUS U HEPaBEHCTBa», « DYHKIIMMNY.
Kaxxmas u3 3TuX comepkaTeIbHO-METOMYSCKUX JTUHUN pa3BHBACTCS Ha MPOTSHKEHUU TPEX
JIET U3yYCHUS Kypca, B3aMMOJICHCTBYS C IPYTUMHU €T0 JIMHUAMU. B X0/1e n3ydeHus: yueOHoro
Kypca OOydJaromuMcsi TPUXOJUTCS JIOTUYECKH pacCy AaTh, HCIOJIb30BaTh TEOPETUKO-
MHOKECTBEHHBI S3bIK. B CBS3M ¢ 3TUM B mporpaMmy Yy4eOHOTO Kypca «Anredpay
BKJIFOUEHBI HEKOTOpbIE OCHOBBI JIOTWKH, MPEACTABIEHHBIE BO BCEX OCHOBHBIX pa3enax
MaTeMaTU4eCKOro oOpa3oBaHUs M CIOCOOCTBYIOIIUE OBJAJEHUIO OOYyYalOIIMMHUCS OCHOB
YHUBEpPCAJIBHOTO  MaTemarhdeckoro  s3bika.  ComepkaTenbHOW M CTPYKTYPHOM
0COOEHHOCTBIO YUeOHOr0 Kypca «Anredpay SBISETCS €ro HHTETPUPOBAHHBIN XapaKTep.

Conmepxanne nuHUHM «Yucina W BBIUMCICHHUS» CIYXXUT OCHOBOWM ISl JalbHEHIIETO
U3yYCHHUsI MaTEMaTHUKH, CIOCOOCTBYET Pa3BUTHIO y O0YUAIOIINXCS TOTUIECKOTO MBIILICHUS,
GOpMUPOBAHHIO YMEHHUS TONB30BAThCS  AITOPUTMAMH, a TaKkkKe MPUOOPETECHHUIO
MPAKTUYCCKUX HABBIKOB, HEOOXOIUMBIX IS MOBCETHEBHOHN XW3HM. Pa3BUTHE TOHSATHS O
YyCcjie Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS CBA3AHO C palMOHAIBHBIMU U
UppalMOHATBHBIMKM YHCIIaMH, (POPMHUPOBAHUEM TIPEJCTABICHUN O JEHCTBUTEIHLHOM YHUCIIE.
3aBepllieHre OCBOCHHUS YUCIOBOM JMHUHA OTHECEHO K CpeHeMY 001ieMy 00pa30oBaHUIO.

Conmepxanne AByX anreOpanueckux IJMHUNA — «AnreOpanueckue BBIPOKEHUS» U
«YpaBHEHHMs] M HEPaBEHCTBAa» CHOCOOCTBYET (OPMHUPOBAHUIO Y  OOydYarOIIMXCA
MaTeMaTHYECKOTO amnmapara, HeoOXOJUMOTo JJisl PElIeHUs 3aJa4 MaTeMaTUKH, CMEXHBIX
NpEeIMETOB M MPAKTUKO-OPHMEHTHPOBAHHBIX 3amady. Ha ypoBHe OCHOBHOTO OOIIEro
oOpa3oBaHHs Y4YEOHBI MaTepHal TPYNIUPYETCS BOKPYT pallMOHAIBHBIX BBIPAKCHHM.
Anrebpa JIeMOHCTpUpPYET 3HAYCHHE MAaTeMaTHKH KakKk s3bIKa JUISI  TIOCTPOCHUS
MaTeMaTHYECKUX MOJIENIeH, OMMCaHUs MPOILIECCOB M SBICHUN pealbHOTO MHUpa. B 3amaun
oOyueHus1 anredpe BXOAAT TaKKe NANbHEWIee Pa3BUTHE AITOPUTMHUYECKOTO MBIIIICHHUS,
HEO0OXOJMMOT0, B YaCTHOCTH, ISl OCBOCHUS Kypca WH(OOPMATHKH, U OBJIaJICHUE HABBIKAMHU
JeNyKTUBHBIX paccyxaeHuii. [IpeoOpa3oBanre CUMBONBHBIX (POPM CIIOCOOCTBYET Pa3BUTHIO
BOOOpakeHUs1, CHOCOOHOCTEN K MaTeMaTHY€CKOMY TBOPUYECTBY.

Conmepxanne  (QyHKIIMOHATBHO-TpaUUECKON JWHUM HAIEIEHO Ha TIOJydYeHHUE
oOy4JaromuMHCsl 3HaHUN O (QYHKIUSAX Kak BaKHEHMIIEH MaTeMaTUYeCKOM MOJenu s
OTMCAHUS ¥ UCCIEIOBAaHUS Pa3HOOOPa3HBIX MPOIECCOB U SIBICHUN B MPUPOJIE W OOIIECTBE.
W3ydeHne marepuaia CIOCOOCTBYET Pa3BUTHIO Y OOYYArOMIMXCS YMEHHS HCIOJIb30BaTh
pa3inyYHbIe BBIPA3UTENBHBIE CPEICTBA S3bIKA MAaTEMATHKH — CJIOBECHBIE, CHMBOJHYECKHE,
rpaduueckre, BHOCUT BKJIaJ B (DOPMHUPOBAHHME IPEACTABICHUA O POJU MaTeMaTHKUA B
Pa3BUTHH [UBUIN3AINUN U KYJIbTYPHI.



CoracHo yueOHOMY IUIaHy B 7-9 Kiaccax u3ydaeTcs y4eOHBIM Kypc «Anredpay,
KOTOPBIN BKJIFOYACT CJICAYIONINE OCHOBHBIC pa3/ieibl CoAepKaHus: «Uuciaa U BEIYUCICHUS,
«AnrebpandecKkue BRIpAXKCHHS», « Y paBHEHUS U HEPABCHCTBAY, « DYHKITUN.

Ha uzyuenue yuebHoro kypca «Anredpa» orBoaurca 306 yacos: B 7 kinacce — 102 gaca
(3 gaca B Henento0), B 8 kinacce — 136 gaca (4 yaca B Heaenio), B 9 kimacce — 102 gaca (3 gaca
B HEJIEIIO).

COAEPKAHUE OBYUEHUSA
7 KIIACC

Yuciia 1 BbIYUCICHUS

Jpobu OOBIKHOBEHHBIE U JAECSATHYHBIE, MEPEX0]l OT OJHOM (OPMBI 3aMUCU APoOei K
apyroii. lloHsitme paunMOHaNBbHOrO 4YHWCA, 3alUCh, CPaBHEHHE, YIOPSAAOYUBAHUE
palMOHANBbHBIX YKcesl. ApupMeTHYecKue NEeUCTBUS C pallMOHAIBHBIMM YnciaamMu. Pemenue
3aJla4y U3 peaibHOM MPaKTUKKU HA YacCTH, Ha IPOOH.

CreneHb ¢ HaTypaJIbHBIM NIOKa3aTeNeM: onpeiesieHue, Ipeoopa3oBaHue BbIPAKEHUN Ha
OCHOBE OIpeIeNIeHus, 3aniCh O0IbIIMX yucen. [Ipo1eHTsl, 3anuch NpOLEHTOB B BUIE IpOOH
U ApoOu B BHUJAE MPOIEHTOB. TpH OCHOBHBIE 3aJayd HA MPOILEHTHI, PEIICHUE 3a/ay U3
peaIbHOMN IIPAKTUKHU.

[IpuMeHeHnE TPU3HAKOB JEIUMMOCTH, Pa3JIOKEHWE HAa MHOXKWTEIN HaTypaJbHBIX
YHUCEN.

PeanbpHble 3aBUCUMOCTH, B TOM YHUCJE NpAMasi 1 00paTHasi MpONOPLHUOHATBHOCTH.

AJire0panvecKkue BbIPaKeHUs!

IlepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C IIEPEMEHHOU. JlOIyCTUMBIE 3HAYEHUS
nepeMeHHbIX. lIpencraBneHue 3aBUCUMOCTH MEXIY BeJIMYMHAMU B BUJE (OPMYJIBL
Boruncnennuss no ¢opmynam. IlpeoOpa3oBaHne OyKBEHHBIX BBIPpAXKEHHUH, TOMXIAECTBEHHO
paBHbIE BBIPAKEHHUSI, MPaBUIia MpeoOpa30BaHUs CYMM U IIPOU3BEACHU, MPaBUIIa PACKPBITHS
CKOOOK U MPUBEJIEHUS MOAOOHBIX CIaraeMblX.

CBOIICTBa CTENEHU C HATYPAJIbHBIM OKA3aTEIEM.

Opnownensl W MHOrowieHsl. CreneHb MHoOrowieHa. ClOKEHHE, BBIYUTAHMUE,
YMHOXEHWE MHOTOWIECHOB. POpMyJIbI COKPAIEHHOTO YMHOXKEHUS: KBaJapaT CYMMBbl H
kBagpar paszHoctu. dDopmyna pa3HOCTH KBaAparoB. Pa3liokeHWe MHOTOWIEHOB Ha
MHOXHUTEIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUe, KOpEHb  ypaBHEHUS, MpaBWia  NOpeoOpa3oBaHUsT  ypaBHEHMS,
PaBHOCHUIIBHOCTb YPaBHEHUN.

JIuHenHOe ypaBHEHHE C OJHOM IEPEMEHHOW, YMCIIO KOPHEW JIMHEWHOIO ypaBHEHU,
pelIeHnEe TUHENHBIX ypaBHEHHI. COCTaBJIEHUE YpaBHEHUW IO YCJIOBHUIO 3a1aud. PelreHue
TEKCTOBBIX 3a7a4 C IOMOILBIO YPABHEHUM.

JIuneitHoe ypaBHEHUE ¢ ABYMS IEpeMEHHBIMU U ero rpaduk. Cuctema ABYX JTUHEHHBIX
YpaBHEHHU C IBYMS MIEpEeMEHHBIMU. PelieHrne cucteM ypaBHEHUN CIOCOOOM MOJACTaHOBKH.
[Ipumeps! pelieHust TEKCTOBBIX 3a/1a4 € IOMOIIBIO CUCTEM YPABHEHHI.

DyHKUUH

Koopaunata Toukn Ha npsMoil. YHcIIoOBbIE POMEXKYTKU. PaccTosHuEe MexIy NByMs
TOYKaMU KOOPJAMHATHOU MPSIMOM.

[IpsimoyrofsibHast cucteMa KoopauHat, ocu Ox u Oy. AGcuucca U OpJIMHAaTa TOYKU Ha
KOOpJIMHATHOH miockocTH. [Ipumeps! rpadukos, 3ananubix Gopmynamu. Yrenue rpadukos
peanbHbIX 3aBucuMmocTed. I[lonarue Qynkuuu. I'paduk Qynkuuu. CpoiicTBa (yHKUHUH.

Jluneintnas ¢ynkuus, e€ rpadux. I'papuxk ¢ynkumm y = [x|. 'paduueckoe pemienue
JIMHEVHBIX YPABHEHUN U CUCTEM JIMHENHBIX YPABHEHUH.
8 KVIACC

Yucja v BLIYUCICHUSA



KBanpatusiii kopens u3 yucna. [lonstue o0 wpparmoHaibHOM uucie. JlecsaTUaHbIe
IPUOITMKEHUST UPPAITMOHABHBIX urcesl. CBOMCTBA apu(PMETHUECKIX KBAIPATHBIX KOPHEU U
UX TPUMEHEHHE K TMpeoOpa30BaHUIO YHCIOBBIX BBIPAKCHUH W BBIYUCICHUSM.
JlecTBUTENIbHBIC YHUCIIA.

CreneHb C 1EenbIM MoKa3zaTeneM u €€ ceorcTBa. CTaHIapTHAS 3alUCh YUCTA.

AnreOpanyeckue BhIpaKeHUSIAJredpanyeckue BbIpasKeHUs

KBagpaTHelil TpEXUIIEH, pA310KEHUE KBAAPATHOTO TPEXUIEHA HA MHOKUTEIIN.

AnreOpandeckass ApoOb. OCHOBHOE CBOMCTBO airedpanyeckod apoou. CroxeHwue,
BBIUMTAHKHE, YMHOXKEHUE, JeJieHue anredpandeckux ApoOeit. PannoHanbHbie BhIpaXKEHUS U
uX Mpeodpa3oBaHUeE.

YpaBHEHNS 1 HEPABEHCTBAY PABHEHMSI 1 HEPABEHCTBA

KBanpatHoe ypaBHeHue, popMyiia KOpHEW KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemenue ypaBHEHH, CBOISAIIMXCS K JUHEHHBIM M KBajgpaTHbIM. [Ipocrteifmue apoOHO-
palMOHAIbHbIE YPABHEHHS.

['padrueckas maTEpHIIpETAIlS YPAaBHEHUN C IBYMS IEPEMEHHBIMU U CUCTEM JIMHEHHBIX
YPaBHEHMU C AByMs IT€peMEHHBbIMU. [IprMepsl peleHuss CUCTEM HEJIMHEHWHBIX YPABHEHUH C
JIBYMSI IIEPEMEHHBIMMU.

PeliieHre TEKCTOBBIX 3aJ1au aareOpandyeckuM Crnocooom.

YuciioBple HEpaBEeHCTBA MW WX CBOMCTBA. HepaBeHCTBO € OHHOW IIEPEMEHHOU.
PaBHOCUMIIBHOCTh HEpaBEHCTB. JIMHENHBIE HEpPABEHCTBA C OAHOM NepeMeHHOW. CHCTeMBbI
JIMHEWHBIX HEPABEHCTB C OAHOW MEPEMEHHOM.

OyHKIMNPYHKINHA

[Tonsitue ¢ynkuuu. OO6macTh omnpeneaeHUuss M MHOXKECTBO 3HAaYeHUW (YHKIIUH.
CriocoObI 3aanust QyHKIIHIMA.

I'padpux dbyukuun. Utenue cBoiictB QyHkiuu mo e€ rpaduxy. [lpumepsr rpadukxon
(GYHKIMM, OTpaXkarolMX peajibHble IPOIECCHI.

@DyHKIMH, ONHUCHIBAIOIINE NPAMYIO U OOpaTHYIO IPONOPLMOHAIBHBIE 3aBUCUMOCTH, UX
rpadukn. Oyukun y = x2, y = x3, y = \x, y=|x|. [padudeckoe peucHne ypaBHeHHi 1
CHUCTEM YPaBHECHUM.

9 KJIACC

Yucia 1 BIYMCICHUSA

PanvonanpHbie 4YHMCIa, WppalMOHANbHBIE YWCIA, KOHEYHbIE U OECKOHEUHbIE
JeCATUYHBIE IpoOu. MHOXECTBO JEHCTBUTEIBHBIX YHCEN, ICHCTBUTEIBHBIE YHMCIA Kak
OECKOHEUHbIE JEeCATUYHBbIC JpoOu. B3aWMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKECTBOM JIEMCTBUTEIBHBIX YUCEII U KOOPAUHATHOU MPSIMOM.

CpaBHeHUE NEHCTBUTETBHBIX YUCEN, apu(hMETUUECKUE IEUCTBUS C JIEHCTBUTEILHBIMU
YUCIIaMHU.

Pa3mepbl 00BEKTOB OKPYIKAIOIIETO MHpPA, JJIUTEILHOCTH MPOIIECCOB B OKPYKAIOIIEM
MHpE.

[TpubnmxénHoe 3HaYEHWE BEJIMYMHBI, TOUHOCThH NpuOmbKeHus. OKpyrieHre YHCell.
[IpukniKa 1 OLIEHKA Pe3yJIbTaTOB BBIYMCIICHUM.

YpaBHeHUS U HEPABEHCTBA



JIunenHoe ypaBHeHue. PenieHre ypaBHEHUM, CBOISIIUXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHUN, CBOIAIIMXCA K  KBaJApaTHBIM.
buxsanpatHoe ypaBHeHue. [IpumMepsl pelieHus ypaBHEHUN TPEThEN U YETBEPTOM CTEIIEHEN
pPa310KEHUEM HA MHOKUTEIIU.

Pemienrie  apoOHO-palMoHalIbHBIX  ypaBHEHUM. PelieHne  TEKCTOBBIX  3aja4
anreOpanyeckuM METOJIOM.

VYpaBHeHue ¢ OByMsl IEPEMEHHBIMU U €ro rpaduk. Pemenue cucteM IBYyX JTUHEHHBIX
YPaBHEHUN C IBYMs IEPEMEHHBIMU. PeleHue cucTteM AByX ypaBHEHUMN, OJHO U3 KOTOPBIX
JUHENHOe, a Ipyroe — BTOpoH crenenu. ['paduyeckas nHTEpHpeTauns CUCTEMbl ypaBHEHUI
C ABYMsI IIEPEMEHHBIMU.

PeliieHrie TEKCTOBBIX 3aj1au aareOpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

PelieHve NMHEWHBIX HEPABEHCTB C OJHOW IIEpEMEHHOU. PeleHue cucrtem JIMHEHHBIX
HEPaBEHCTB ¢ 0JIHOM nepemeHHoi. KBagpaTHblie HepaBeHcTBa. ['paduueckas nHTEpIpeTaLUs
HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMsl IIEPEMEHHBIMU.

OyHKIMNPYHKUNHA

KBanpatuunas ¢yukuus, e€ rpaduk u cBoiictBa. [lapabona, KoopAHHATHI BEPIIHMHBI
napadoJibl, 0OCb CAMMETPHUHU MapadoIbl.

I'padukn Gynxumit: y =kx, y =kx + b, y =k/x, y =x3, y = Vx, y = [x| , n ux cBoiicTBa.

Yucnosblie nocienoBaTebHOCTH Unc/I0BbIe MOCe10BATEIbHOCTH U MPOrpeccuu

[TonsiTue  YMCIOBOM  TMOCHEAOBATEIBHOCTH.  3aJaHUE  MOCIEOBATEIHLHOCTH
peKkyppeHTHOM hopMyIioit u GopMyJioil n-ro YiieHa.

ApudmeTrnueckas W reoMmeTrpudeckas mporpeccuu. DopMynbl  n-TO  4JIeHA
apu(MeTHIECKON U TEOMETPUUIECKON MPOTPECCHiA, CYMMBI TIEPBBIX 71 YJICHOB.

N306pakenne 4ieHOB apudMETUUECKOW M T€OMETPUYECKON MpOorpeccuil ToukaMu Ha
KOOPJIMHATHOM TIIOCKOCTH. JINHEWHBIN U SKCIIOHEHITUATBHBINA pocT. CII0KHBIE TPOLIEHTHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA TPOI'PAMMBI YYEBHOTI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yabTaThl OCBOEHHUS IMpOrpamMMbl y4eOHOro Kypca «Anredpay
XapaKTepU3yHOTCS:

1) naTpuoTHYeCcKOe BOCIIMTAHME:

NPOSBIICHUEM HHTEpeca K NPOUUIOMY U HACTOSIIEMY POCCHMCKON MaTeMaTHKH,
[EHHOCTHBIM OTHOIIEHUEM K JIOCTH)KEHHSIM POCCHUHUCKHX MaTeMaTHUKOB M POCCHMCKOM
MaTEMaTUYECKON IIKOJIbI, K MCIOJb30BAHUIO JTHX JOCTHXKEHUW B APYrMX HayKax H
NPUKIAJAHBIX cepax;

2) rpaskaaHCKoe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBINIOJIHEHUIO OO0S3aHHOCTEH Tpa)xKAaHMHA U pealn3alldu ero IMpas,
MPEICTaBIICHUEM O MAaTeMAaTHYECKHX OCHOBaxX (YHKIHMOHUPOBAHUS PAa3IUYHBIX CTPYKTYD,
SIBIICHUM, TIPOLEAYp TPaKAAHCKOT0 00IIecTBa (HalpuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO
K OOCYXJCHHIO HJTHYECKHX MpOoO0JeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JOCTIKEHUM HAayKH, OCO3HAHHEM BaXXHOCTH MOPAIbHO-3TUYECKUX TPUHILHUIOB B
NEeSATENBHOCTU YUEHOTO;

3) Tpy10BO€E BOCIUTAHME:

YCTaHOBKOM Ha aKTMBHOE Y4YacTHE B PEIICHUM MPAKTUYECKUX 3a7a4 MaTeMaTHYECKOM
HaIpPaBJICHHOCTHU, OCO3HAHUEM BAKHOCTH MAaTeMaTHUYEeCKOro oO0pa3oBaHUsl Ha MPOTSHKEHUH
BCEU JKM3HU JIJIs1 YCIIEUTHOM MpodecCHOHANbHOMN IEATETbHOCTH U Pa3BUTHEM HEOOXOIUMBIX
YMEHUH, OCO3HAHHBIM BBIOOPOM U  MOCTPOCHUEM HWHJUBHUIYAIbHOW TPACKTOPHUU



o0pa30oBaHUd M KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX HMHTEPECOB M OOLIECTBEHHBIX
OTpeOHOCTEH;

4) acTeTHYECKOE BOCTIUTAHHE:

CIIOCOOHOCTBIO K AMOILIMOHAJIBHOMY M ACTETHUYECKOMY BOCHPHITHIO MAaTEMaTUYECKUX
OOBEKTOB, 3aJay, pELICHUM, pacCyXJACHUH, YMEHHUIO BHUACTh MaTEMaTHYECKHE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUS:

OpUEHTalMEeN B AEATEIBHOCTH HA COBPEMEHHYIO CUCTEMY HAyUHBIX MIPEACTaBICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSl YEJIOBEKa, NPUPOAbI M O00IIecTBa, MOHUMAHUEM
MaTeMaTU4eCKOM HayKu Kak cepbl UeOBEUECKOM AESATEIbHOCTH, ATAllOB €€ Pa3BUTHUS U
3HAYUMOCTH JUIsl pPa3BUTUA I[MBWIM3ALMK, OBJAJACHUEM S3bIKOM MaTEMaTUKU MU
MaTEeMaTUYECKON KyJIbTYpOM Kak CpPEeJCTBOM IO3HAHMS MHPA, OBJIAJCHUEM MPOCTEHUIINMHU
HABbIKAMH MCCIIEIOBATENIbCKOM NESITEbHOCTH;

6) ¢usuueckoe BocnMTaHHe, (POPMHPOBAHME KYJbTYPbl 310POBbS H
IMOLMOHAJIBLHOIO 0J1ArONOJyYHsi:

TOTOBHOCTBIO NMPUMEHSATh MaTEMaTHYECKHWE 3HAHUS B MHTEPECAX CBOErO 30pPOBbS,
BEJICHUS 3/I0pPOBOro 00pasza KU3HU (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXUM 3aHITHIMA
U OTJIbIXa, PEryJisipHast PU3NYECKasi aKTUBHOCTH), CPOPMUPOBAHHOCTHIO HABbIKA peIEKCUH,
MPU3HAHKUEM CBOETO MpaBa Ha OMKUOKY M TAKOT'O e MpaBa IPyroro 4eioBeKa;

7) 3K0JI0THYeCKO€e BOCTIUTAHME:

OpUEHTalMel Ha MPUMEHEHNE MaTeMaTUYECKUX 3HAHUI Ui pelieHus 3aa4 B 00J1acTu
COXPaHHOCTHU OKpY>Karouleil cpenbl, TUIAHUPOBAHUSA MOCTYIKOB M OLUEHKH MX BO3MOKHBIX
NOCIIECTBUNA N1 OKpY’)Karolleil  cpenbl, OCO3HAaHUEM TIJI00AIbHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEM U MyTEeH UX pelleHus;

8) aganTanus K U3MEHSIOIIMMCS YCJIOBHAM COLMATbHONW M NPUPOIHON cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCIOBUAX HEONPEACIEHHOCTH, MOBBIIIEHUIO YPOBHS
CBOEI KOMIIETEHTHOCTU Yepe3 MPaKTUYECKYIO JESTENbHOCTb, B TOM YHUCIIE YMEHUE YUUTHCS
y JIpyrux Jrojied, NpuoOperaTb B COBMECTHOM NEATEIbHOCTH HOBbIE 3HAHUS, HABBIKU U
KOMITIETEHIIUU U3 OMbITA IPYTHUX;

HEOOXOIMMOCThIO B (POPMHUPOBAHUU HOBBIX 3HAHWUW, B TOM uucie (HOPMYIUPOBATH
UJeu, TOHATHUS, TUNOTE3bl 00 OOBEKTaX W SIBJICHUAX, B TOM YHUCJIE PaHEE€ HEU3BECTHBIX,
OCO3HaBaTh Je(UIUTHI COOCTBEHHBIX 3HAHUMW M KOMIETEHTHOCTEH, TIUIaHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYalIMIO KaK BbI30B, TPEOYIOLIUN KOHTPMEDP, KOPPEKTUPOBATh NPUHUMAEMbIE PELICHUS U
nencTBuA, GOpMyIMPOBaTh U OLEHUBATH PUCKH U MOCIEACTBUS, (POPMUPOBATH OIIbIT.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

ba3oBble 1oruyeckue aAecTBUA:

e BBISABISITH W XapaKTEpPU30BaTh CYIIECTBEHHbIE NPU3HAKA MAaTEMATHYECKUX
O0OBEKTOB, MOHATUN, OTHOLIEHUN MEXAY MOHATUAMHU, (POPMYIUPOBATH ONPEIEICHUS
MOHATUH, YCTAHABIMBATh CYIIECTBEHHBIN MpU3HAK KiIacCU(pUKAIIMU, OCHOBAHUS JJIs
000011IeHHS U CPAaBHEHHUS, KPUTEPUU TPOBOJUMOTO aHAJIM3a;

e BOCIPUHUMATH, (POPMYIUPOBATH U MPEOOPA3OBBIBATH CYXKJICHUS: YTBEPAUTEIbHBIC
U OTpULIATEIbHBIC, €MUHUYHbIC, YACTHBIE U OOLIUE, YCIOBHBIE,

e BBISABISITb MAaTeMaTHYECKHE 3aKOHOMEPHOCTHM, B3aWMOCBSI3M W NPOTUBOPEUYHS B
(dakrax, NaHHBIX, HAONIOACHUSX W YTBEPXKACHUSAX, MpeajaraTb KpUTEpUU s
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

e JI€JIaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKU, JEAYKTUBHBIX U HHIYKTUBHBIX
YMO3AKJIIOUECHHM, YMO3aKIIOUEHUHN IO AaHAJIOTUU;

e pa30upaTh JOKa3aTeIbCTBA MATEMAaTUYECKUX YTBEPKIEHUU (TpsIMble U OT
MPOTUBHOIO),  MPOBOAMTH  CAMOCTOATEIBHO  HECJOXKHBIE  JOKA3aTeJIbCTBA



MaTeMaTU4YeCKuX (PAKTOB, BBICTpaWBaTh apryMEHTAlMIO, MPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS,;

BBIOMpATh CHOCO0 pelleHus y4yeOHOW 3ajaud (CpaBHMBATh HECKOJBKO BapHUAHTOB
pelieHusi, BbIOMpaTh HaubOojee MNOAXOASAIMM C Y4ETOM  CAaMOCTOSITENBHO
BBIJICIICHHBIX KPUTEPUEB).

ba3oBbie uccien0BaTe/IbCKIE 1elCTBUS:

UCIIOJIb30BaTh  BOMPOCHI  KaK  HUCCJIEAOBATENBLCKUI  HMHCTPYMEHT  IMO3HAHUA,
bopMyIMpOBaTh  BOMNPOCHI,  (UKCHPYIOUIME  MPOTHUBOpEYHE,  MpoldiieMy,
CaMOCTOATENILHO YCTAaHaBIIMBaTh HCKOMOE M JaHHOE, (OPMUPOBATH THIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

MPOBOJUTH MO CAMOCTOSTEIBHO COCTABICHHOMY ILUIAHY HECJIOKHBINA SKCHEPUMEHT,
HEOOJIbIIIOE HUCCIEIOBAHUE IO YCTAHOBIEHUIO OCOOEHHOCTEH MaTeMaTH4ecKOro
00beKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOI;

caMOCTOSITeIbHO  (popMynupoBaTh 000OIIEHUSI W BBIBOJABI IO pe3ysibTaTaM
MPOBENEHHOTO  HAOJIOJEHUS,  HUCCJIEJAOBAHMS,  OLEHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHI;

MPOTHO3UPOBAaTh BO3MOXKHOE  pa3BUTHE MpoIecca, a TaKXkKe BBbIJIBUIaTh
MPEANOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmaunmeii:

BBISIBJISITh HEJOCTATOYHOCTh U U30BITOYHOCTh MH(OPMAIUK, TaHHBIX, HEOOXOIUMBIX
IUISL pelIeHus 3a1auH;

BBIOMPATh, AaHAJTU3UPOBATH, CUCTEMATU3UPOBATH U MHTEPIIPETUPOBATH HH(POPMALUIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

BbIOMpaTh (opmy mnpeacTaBieHuss UHGOPMAIMM W WIUTIOCTPUPOBATH pEIIaeMble
3aJlayd CXeMaMH, uarpaMMamMu, HTHOU rpauKoi U MX KOMOMHALUAMU;

OLICHMBATh HAEKHOCTh MHPOPMALUU TO KPUTEPHUSIM, MPEIIOKEHHBIM YUHUTEIEM
WM CPOPMYIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHUKAaTHBHBIEC YHMBEpPCAJIbHbIC Y4eOHbIC 1eHCTBHSA:

BOCIIPUHUMATh U (OPMYJIMPOBATh CYKIEHUS B COOTBETCTBUM C YCJIOBUSIMU U
LEeIsIMU OOILEHHUS, SICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX
M TUCBMEHHBIX TEKCTaX, JaBaTh IOSICHEHUS IO XOAY pEIIeHHs 3aJayd,
KOMMEHTHUPOBATh MOJIyYEHHBIA PE3YNIbTAT;

B XOJ€ OOCYXXIeHUus 3aJaBaTh BOMNPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJiemMbl, pelaeMol 3aJaud, BBICKA3bIBaTh WJAECH, HAlEJICHHbIE Ha IOUCK
pELICHMs, COIMOCTABIATh CBOM CYXACHHUS C CYXACHHUSIMHU JPYTUX YYaCTHUKOB
auanora, OOHapy»KMBaTh paszjIMUMEe U CXOJCTBO MO3ULMUH, B KOPPEKTHOU Qopme
(bopMyIMpPOBATH PA3HOIIIACHS], CBOU BO3PAKEHUS;

NPEACTABIATh PE3yJbTAThl pEHIeHUS 3aJayd, OSKCIEpPUMEHTa, WCCIEI0BaHus,
MPOEKTa, CaMOCTOATENbHO BbIOMPATh (OpMAT BBICTYIUIEHHUS C Y4Y€TOM 3ajad
MpPe3eHTAlMK U OCOOEHHOCTEN ay IuTOpUU;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW U UHIWBUIyaIbHOU paOOThI
P pEeUIEHUU YUYeOHBIX MaTEMAaTUYECKUX 3a]1aY;

NpUHUMATh 1eJIb COBMECTHOM JI€ATE€NbHOCTH, IUJIAHUPOBATh OPraHU3aIUIO
COBMECTHOM pabOThl, pacnpefensTb BHUIbI padOT, JOroBapuBaThCsa, OOCYXIATh
MIPOIIECC U Pe3yabTaT paboThl, 0000IaTh MHEHUSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBBIX (QopMax padoTbl (0OcyxkaeHHs, OOMEH MHEHUSMH,
MO3TOBBIE IITYPMBI U JPYTHE), BBIIOJHATH CBOIO YacTh pabOThl U KOOPAUHUPOBATH
CBOM JIEUCTBUS C IPYTMMH YJIEHAMHU KOMaH/Ibl, OLIEHUBATh KAYECTBO CBOETr0 BKJIAJa
B OOWUHA TOPOAYKT TO KpUTEpUsM, CHOPMYJIUPOBAHHBIM  YYaCTHHUKAMU
B3aUMOJEUCTBUSL.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOATEIBLHO COCTABJAThH IJIaH, aJrOPUTM pEIIeHMs 3aJayd (MM €ro 4acTh),
BBIOMpATh CMOCOO pelieHusi ¢ y4€TOM HMEIOIIMXCA PECypcoB U COOCTBEHHBIX



BO3MOYKHOCTEH, apI'yMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEILICHUN C YUYETOM
HOBOW MH(pOpMaLIUU.
CaMOKOHTPOJ/Ib, IMOLMOHAIBbHbIA HHTEJJICKT:

e BIAAETh cCHoco0aMU CaMOIPOBEPKH, CAaMOKOHTPOJSA IIpoliecca M pe3ysbTara
peleHns MaTEMaTHIECKOM 3a/1auu;

e TMPEIBUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh NPH PEUICHUH 3a/1a4u,
BHOCUTh KOPPEKTHBbI B JE€ATEIbHOCTb HAa OCHOBE HOBBIX OOCTOSATENLCTB,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBHUE pe3ysbTaTa JEATEIIBHOCTA IIOCTABJICHHONW LEIU U
YCIOBHSIM, OOBSACHATh MPUYMUHBI JOCTHXKEHUSI WIM HEJAOCTUKEHUS 11eJI, HaXOJIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NHNPEJMETHBIE PE3YJIBTATBI

K koHiy oOyuenuss B 7 kjacce oOy4aroUIMiicsi MOJYYUT CIIEAYIOUIME MPEAMETHBIC
pe3yJIbTaThI:

Yuciia 1 BbIYUCTICHUS

BoInonHsTh, couerass yCTHbIE M MUCbMEHHbIE MPUEMBI, apuMeTHUYEeCKUe NEeHCTBUS C
palHOHAIIBHBIMU YHCIIAMH.

HaxonuTe 3HaY€HUs YUCIOBBIX BBIPAXKEHHUH, MPUMEHATH Pa3HOOOpa3Hble CIOCOOBI U
npUEMBI BBIUMCIEHUSI 3HAYEHUI JIPOOHBIX BBIPAXKEHUH, COAepKaluuX OOBIKHOBEHHBIE WU
JECATUYHBIE POOH.

[lepexoguts OT onmHOM (opMBI 3amucu uucen K JApyrod (mpeoOpa3oBbIBAThH
JNECATUYHYIO JpOo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH B
OECKOHEUYHYIO JIECATUYHYIO APOOB).

CpaBHUBATH U YIIOPSAAOUYNBATH PALMOHAIIBHBIC YUCIIA.

OKpyIJIsITh YUCna.

BBINONHATE TNPUKUAKY M OLEHKY pe3yJbTara BbIYUCICHUW, OLEHKY 3HA4YCHUHN
YUCJIOBBIX BBIPAKECHHWU. BBINOMHATE JOEUCTBUA CO CTENEHAMH C HATypaJbHBIMHU
MTOKA3aTEISAMH.

[IpuMeHATh MPU3HAKK JETUMOCTH, PA3JI0OKEHNE HA MHOKUTENIA HATYPAJIbHBIX YHCEIL.

Pemate mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBA3AHHBIE C OTHOLIEHWEM BEJIUYMH,
IIPONOPUHUOHAIIBHOCTBIO BEJWYHH, NPOLIEHTAMU, UHTEPIPETUPOBATh PE3YIbTAThl PELICHUS
3aJ1a4y ¢ Y4ETOM OIpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMU PacCMATPUBAEMBIX OOBEKTOB.

AJire0panvecKkue BbIPaKeHUs!

Hcnonb3oBaTh alreOpanyeckyro TEPMUHOJIOTHI0 U CHUMBOJIMKY, MPUMEHATH €€ B
poliecce OCBOEHUS yueOHOro MaTepuala.

HaxonuTe 3HaueHns OyKBEHHBIX BBIPAXXEHUN NIPU 3aJaHHBIX 3HAYEHUSAX TIEPEMEHHBIX.

BoinonHATh mpeoOpa3oBaHUsl LEJIOTO0 BBIPAXKEHUS B MHOTOYIEH MPUBEICHUEM
NOI00HBIX CJIAra€MbIX, PACKPBITHUEM CKOOOK.

BBINONHATE YMHOKEHHE OJHOYIEHA HAa MHOTOWIEH M MHOIOYIEHAa HA MHOTOYIIEH,
OpPUMEHSTH (POPMYJIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OCy1IeCTBIATh Pa3IOKEHUE MHOTOWIEHOB Ha MHOYKHUTENIA C MOMOIIBIO BEIHECEHHUS 32
CKOOKM  OOIIer0  MHOXMWTEJsS, TPYIIHUPOBKU  CllaraéMblX, MNpUMEHEHus Gopmyl
COKpAILIEHHOI'O YMHOXEHHS.

[IpumensTe npeoOpa3oBaHUs MHOTOWIEHOB Ui PELICHUS Pa3IMYHBIX 3a7a4 U3
MaTE€MaTHUKH, CMEKHBIX ITPEAMETOB, U3 PEAIBHON IPAKTUKH.

Hcnonb3oBaTe  CBOMCTBA  CTENEHEM €  HATYpAIbHBIMU  IOKA3aTeIsIMUA LIS
npeoOpa3oBaHUsl BEIPAKECHUH.

YpaBHeHUS U HEPABEHCTBA

Periate IMHENHBIE ypaBHEHUS ¢ OJTHOU IIEPEMEHHOU, IIPUMEHSS IIPaBUiIa IIepexoaa OT
MCXOJHOTO YPaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTh, ABISIETCA JM YHUCIO KOPHEM
YpaBHEHHS.

[TpumensTh rpaduueckue METOIbl MPU PEIICHUH IMHEWHBIX YPABHEHUN U UX CUCTEM.



[TonOupaTe mpuUMepbl Nap 4YKCEN, SBISIOMIUXCSA PEIICHUEM JIMHEHMHOrO ypaBHEHUs C
JBYMsI IEPEMEHHBIMU.

Crpoutrb B KOOPJMHATHOM IJIOCKOCTH TpaduK JHHEHHOrO0 YpaBHEHUS C ABYMs
NePEMEHHBIMH, MOJIb3YSCh TPapUKOM, MPUBOJUTH IPUMEPHI PEILICHUS YPABHEHUSI.

Pemate cuctembl AByX JIMHEHMHBIX YPABHEHUM C JABYMs IIEPEMEHHBIMU, B TOM YUCIIE
rpaduyuecku.

CocTaBisITh U pelaTh JIUHEWHOE YPABHEHHWE WJIM CUCTEMY JIMHEWHBIX YPAaBHEHUH IO
YCIIOBUIO 3a/1a4M, UHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a1a4M IOJIyYECHHBIN
pe3yJibTar.

DyHKUUH

N3o0paxaTh Ha KOOPJAWHATHOW NPSMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4Hd, OTPE3KH, HWHTEPBAJbl, 3allMChIBATh YHCIJIOBBIE IPOMEXYTKU HaA
anreOpandecKoM SI3bIKE.

OTMeuyaTh B KOOPJAMHATHOM IUIOCKOCTH TOYKH IO 33/IaHHBIM KOOpPJIHWHATAM, CTPOUTH
rpaduku nuHeHbIX QyHKUUNA. CTpouTh rpaduk PyHKIUU y = [X|.

OnuceiBaTh C MOMOIIbIO (YHKIUNA H3BECTHBIE 3aBUCUMOCTH MEXKIY BEJIMYMHAMU:
CKOpPOCTb, BpEMsl, PACCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOUMOCTb, IIPOU3BOAUTEILHOCTD, BPEMS,
00BEM pabOTHI.

HaxonuTe 3HaueHre QyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduueckuii cnocod mpeACcTaBIeHUs M aHaIu3a UHGOpMaIiY, U3BJIEKATh U
MHTEPHPETUPOBATH MHPOPMALIUIO U3 IPAPUKOB PEANbHBIX MPOLECCOB U 3aBUCUMOCTEHN.

K koHiy oOyuenuss B 8 kjacce oOydaroniuiicsi MOJYYUT CIIEAYIOUIME MPEAMETHBIC
pe3yJIbTaTHhI:

Yuciia 1 BbIYUCTICHUS

Hcnonb30BaTh HaYaabHbIE NPEACTABICHUS O MHOMKECTBE JACHCTBUTEIIBHBIX YUCEI IS
CpaBHEHUS, OKPYTJEHUSI U BBIYMCIICHUN, N300paxaTh NEUCTBUTENIbHbBIE YUCIA TOYKAMHU Ha
KOOPAMHATHOM IIPSMOM.

[TpumensTh MoHsATHE apU(PMETUYECKOTO KBAJIPATHOIO KOPHS, HAXOAWUTh KBaJpaTHbIC
KOPHHM, HCIONb3yS NpPHU HEOOXOAMMOCTH KAaJbKYJATOpP, BBINOJHATH MpeoOpa30BaHUs
BBIPKCHUH, COAEPKALLUX KBAJIPATHBIE KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEH.

Hcnonb3oBaTh 3anMCcH OOJBIINX M MaJbIX YUCEN C MOMOIIBIO JAECITHUYHBIX APOOei u
crene”eit uncna 10.

AJire0panvecKkue BbIPaKeHUs!

[IpuMeHsATh NOHSTHE CTENEHH C ENbIM IOKAa3aTesieM, BBINOJHATh MpeoOpa3oBaHus
BBIPKECHUH, COAEPKALLUX CTENIEHU C LEBIM ITI0KA3aTEIEM.

BBINONHATH TOXKIECTBEHHbIE TPEOOPa30BaHUsl pAllMOHANBHBIX BBIPAKEHU HAa OCHOBE
paBuI IEUCTBUM HAJl MHOTOWICHAMH U aNreOpandecKuMu JpoOsSMU.

PackitanpiBaTh KBaApAaTHBIN TPEXWIEH HA MHOKUTEIU.

[IpumensTe npeoOpa3oBaHUsl BBIPAKEHUN U1l pEUICHUS pa3IMyHBIX 3a7ad U3
MAaTEMaTUKH, CMEXHBIX IIPEIMETOB, U3 PEATIbHOU IIPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Peiate nuHENHbIE, KBaIpaTHBIE YPABHEHUS U PALlMOHAJIBHBIC YPABHEHUS, CBOISAILIUECS
K HUM, CUCTEMBI JBYX YPABHEHUH C ABYMs IEPEMEHHBIMU.

IIpoBOUTE ITPOCTENUILINE UCCIIEIOBAHNS YPABHEHUN U CUCTEM YPABHEHUN, B TOM YHUCIIE
C IpUMEHEHUEM rpauyecKux MpeACTaBICHUN (YCTaHaBIMBATh, UMEET JIU YpaBHEHUE WIIU
cUCTeMa YPaBHEHUI pEelIeHUs], €ClId UMEET, TO CKOJIbKO, U TIPOYEE).

[lepexoauTs OT ciioBecHON (HOPMYIUPOBKHM 3a/ayu K €€ alreOpanyeckod MOJENH C
IIOMOIIBI0 COCTABJICHUS YPAaBHEHUS WM CUCTEMbl YpPAaBHEHUM, HWHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4M IIOJIyYEHHBIN pe3yJIbTar.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JUIsl CPAaBHEHHUs, OLIEHKHU, peLIaTh
JMHENHbIE HEPABEHCTBA C OJHOW MEPEMEHHOW M WX CHUCTEMBbI, JaBaTh TrpadUyEcKyIo
WJUTIOCTPALMIO MHOYKECTBA PELICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUHA



[lonumaTte ¥ HCHONB30BATh (YHKUMOHAIbHBIE TIOHATHS W  SA3BIK  (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUCHMUs), ONPEACNIATh 3HAaUeHWEe (YHKIIMU 10 3HAYCHUIO apTryMEHTa,
OTIpENENITh CBOMCTBA QYHKIUHU 1O €€ rpaduKy.

Crtpoutsb rpaduku djeMeHTapHBIX GYHKIIUN BUJA:
y=k/x, y=x2,y =x3,y = x|, y = VX, OIHCBIBATb CBOICTBA YNCIOBON (YHKIHH IO &

rpaduky.

K koniy oOyueHust B 9 kij1acce oOydYarolIUHUCS TMOJYYHT CIEAYIOIINE MPEIMETHbIS
pe3yJIbTaTHI:

YucJia v BbIYUCJIECHUA

CpaBHUBATH U YHOPSIAOUYUBATH PAIlMOHAIBHBIE U UPPALlUOHAIBHBIE YUCTIA.

BrinonuaTe apudmMeTHdeckue IeHCTBUS C palliOHATLHBIMUA YUCIIAMHU, COUYETasl yCTHBIC
Y MIUCbMEHHBIE TTPUEMBI, BBITIOIHATH BEIYUCICHUS ¢ UPPALIMOHATILHBIMY YUCIIaMH.

Haxonuth 3Ha4YeHUs] CTENEHEW C MEeNbIMU IOKa3aTeasIMU W KOPHEW, BBIYMCIATH
3HAYEHMS YUCITIOBBIX BBIPAYKCHUH.

OKpyraarh ACHCTBUTENbHBIE YMCIA, BBIMIOJIHATh MPUKUIKY pe3yJibTaTa BBIYMCIICHUM,
OIIEHKY YMCJIOBBIX BBIPAKEHMUIA.

YpaBHeHUS U HEPABEHCTBA

Pemiate nWHEHHBIE W KBaJApaTHbIE YpaBHEHUs, YPABHEHMS, CBOJASIIMECS K HUM,
pocTeiIme ApOOHO-pAIMOHAIBHBIC YPABHEHUSI.

Pemate cucTeMbl IBYX JIMHEHHBIX YPAaBHEHUN C ABYMSI IEPEMEHHBIMU M CUCTEMBI JBYX
YpPaBHEHUM, B KOTOPBIX OJTHO YPABHEHUE HE ABJISCTCS JTUHECUHBIM.

Pemiate TEeKCTOBBIE 3a/Jaud aNreOpPaMvYecKUM CIOCOOOM C TOMOIIBIO COCTaBJICHHS
YpPaBHEHUSI WJIM CUCTEMBI ABYX YPaBHEHUH C IByMs MEPEMECHHBIMHU.

[IpoBOIUTH IPOCTEUIIINE UCCIIENOBAHUS YPABHEHUN U CUCTEM YpPaBHEHUM, B TOM YHUCIIE
C NMpUMEHEHUEM TpauUecKux MpeacTaBiIeHUN (yCTaHABIMBATh, UMEET JIM ypaBHEHUE WU
CHUCTEMa YPaBHEHHUH PEIIeHUs, €CJIU UMEET, TO CKOJIBKO, U MpoYee).

Pemiate nuHelHbICe HEpPAaBEHCTBA, KBaJApaTHbIE HEPABEHCTBA, HM300pa)kaTh pPEIICHUE
HEPABEHCTB HA YHCJIOBOM MPSIMOM, 3aMKUCHIBATH PEIIEHHUE C TOMOIILIO CHUMBOJIOB.

Pemiate cucTeMBbl JIMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHHWE CHUCTEMbl HEPABEHCTB HA YMCIIOBOU
MPSMOiA, 3aMUCHIBATH PEIIEHUE C TTOMOIIbI0 CUMBOJIOB.

Hcnosib30BaTh HEPABEHCTBA MPU PEIICHUU PA3TUYHBIX 33/1a4.

DOyHKUUH

PacrioznaBath ~ (QyHKUMHM  W3y4YeHHBIX  BHUJIOB. Iloka3piBaThb  cXeMaTHYECKU
pacrnoioKeHUue Ha KOOPAMHATHOW MIIOCKOCTH rpadukoB GyHKUMN BUAa: y = kx, y = kx + b,
y=kx, y=ax2 + bx + ¢, y = x3, y = VX, y = |x|, B 3aBHCHMOCTH OT 3HAUYCHHil

K03((PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Ctpouth 1 N300pakaTb CXeMAaTUYECKU IPaQUKU KBAAPATUUHBIX (YHKIUH, OMUCHIBATh
CBOMCTBA KBaIpaTUUHBIX (PYHKIUH MO UX rpadukam.

Pacno3HaBaTh KBaapaTHMuHyr0 (QyHKUUIO 1O (opmyse, NpPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIMH U3 peanbHOH KU3HU, (PU3UKU, TEOMETPHUH.

YucioBbIe MOC/I€10BATEILHOCTH  IPOrpeccuu

Pacno3HaBaTh apu(pMETHUECKYIO U T'E€OMETPUYECKYI0 MPOrpecCMd IpU pa3HbIX
crioco0ax 3a/1aHusl.

BbINOMHATE BBIUMCIIEHUS C UCHOJB30BaHUEM (OPMYJI N-ro 4ieHa apupMeTHUYEeCKON U
reOMETPUYECKON MPOrpeccuii, CyYMMBI NEPBBIX N WIECHOB.

N300paxarh 4ieHbI OCIEI0BATENIbHOCTH TOUKAMH HAa KOOPAMHATHOM MJIOCKOCTH.

Pemarp 3amaun, cBA3aHHBIE C YHUCIOBBIMH IIOCJIEOBATEIBHOCTSAMU, B TOM 4YHCIIE
3aJ1a4uM U3 peabHOM JKHU3HHU (C UCTOIb30BAaHUEM KAJIbKYJIATOPA, HU(POBBIX TEXHOJIOTHUH).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosnyecTBO 4acoB
Ne HaunmeHoBaHMe pa3ie/ioB DJIeKTpOHHbIe (LM(pPOBHIE)
KoHTpoJbHbIe
n/n M T€M NporpaMmal Bcecero p HpaKaneCKne paﬁoTl,] oﬁpa3OBaTeanme pPecypcChl
padoThbI
1 Yucna 1 BEIYUCICHUS. 55 5 0 bubnuoreka [JOK
Parmmonansaeie uncia https://m.edsoo.ru/7f415b90
) Anrebpanueckue 27 3 0 bubnuoreka LIOK
BBIpaXKEHU https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
3 YPaBHCHHS H HCPABCHCTBA 20 2 0 https://m.edso0.ru/7f415b90
4 Koopaunats! u rpaduxu. 24 5 0 bubnuoreka LIOK
OyHKIMU https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
> Tosroperme u 0bobmenne 6 1 0 https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB 102 10 0
I1O ITPOI'PAMME




8 KUIACC

KoaunuecTBo yacoB

Ne HaunMeHoBaHue pa3iesioB U TeM DJIeKTpOHHbIe (LM(pPOBbIE)
Konrpoabnsie | IIpakTuyeckue
n/m | NMporpamMmsl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
bu6mmoreka [IOK
1 Yucina n Berunciienus. KBagpartasie KopHU 19 2 0 httos://m.edsoo.ru/7f417af8
) Uucna u Beruucienus. CTeneHb ¢ UeIbIM 9 i | bubmuoreka [JOK
IMOKa3aTejIeM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BHIPAKCHHUS. 12 ) 0 bubmmoreka [IOK
KBagpaTHbIil TpéxwieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKue BHIPAKCHHUS. 15 ! 0 bubnuoreka LIOK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHble 20 ) 0 bubnuoreka LIOK
ypaBHCHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus U HepaBeHCTBA. CHCTEMBI 17 1 0 bubnuoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHUs U HepaBeHCTBA. HepaBeHcTBa 17 1 0 https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
8 OyHkuu. OCHOBHBIE OHATUS 6 0 0 hitps://m._edsoo.ru/ 7641 7afs
bu6mmoreka [IOK
¢ DymKam. ucnossie dynicimn 15 ! 0 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 HosToperme u 0bobmenne 6 ! 0 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB ITO 136 12 !

[TPOT'PAMME




9 KUIIACC

Ne | HaumeHoBaHMe Kosaun4yecTBo 4acoB
duekTpoHHbIe (LM pPOBbLIE)
n/ pa3ejioB U TeM KoHnTpoibHbIe IIpakTH4eckue
Bcero o0pa3oBaTesibHbIE PeCypChl
I NMporpamMmbl padoThI padoTbI
1 Yucia ¥ BEIYUCICHUS. 9 i 0 bubnuoreka [JOK
JlericTBUTEIbHBIC YUCTIA https://m.edsoo.ru/7f419d08
YpaBHeHus u
2 HEPaBEHCTBA. Y paBHECHUS 14 1 0 bubmiorexa LIOK
p . 7P . https://m.edsoo.ru/7f419d08
C OJIHOM TIEpeMEeHHOM
YpaBHeHuUA U
3 HepaBeHCTBa. CHCTEMBI 14 1 0 bubmmorexa LIOK
P . https://m.edsoo.ru/7f419d08
ypaBHEHUH
YpaBHeHUA U
4 HEePaBEHCTBA 16 ) 0 bubmmoreka [IOK
p ' https://m.edsoo.ru/7f419d08
Hepasencrtaa
but6mmoreka [JOK
> PynKumn 16 ! 0 https://m.edso0.ru/7f419d08
6 YucaoBbie 15 5 0 bubmmoreka [{OK
MOCJIEI0BATCIbHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 0600IIEeHNE, 18 5 0 bubmmoreka [{OK
CHCTEMAaTHU3alNs 3HAHUMI https://m.eds00.1ru/7f419d08
OBIIEE KOJIMYECTBO
102 10 0

YACOB I10 ITPOTPAMME




IHOYPOYHOE INTAHUPOBAHUME
7 KIIACC

Ne KoaunuecTBO yacoB

Hara JIEKTPOHHBIC IH(POBbIE
n/ Tema ypoka KonTpoabHbie [MpakTnueckune
Bceero H3YYeHUs o0pa3oBaTe/ibHbIE PeCYPChI

n padoTbI padoThI

IToBTOpEeHue
"MartemaTtnka 5-6 xi"

IToBTOpeHue
I'eomerpuyeckoro
MaTepuana "MaremaTrka
5-6 xi"

IToBTOpEHUE.
"Marematuka 5-6 k"
Pemenue TekCcTOBBIX
3ajia4

MOHUTOpPHUHTOBas
KOHTpoJibHas paboTa Ne 1 1 1 0
(BxO1IHOM).

[lonsiTHE panmoHAIBHOTO
yucina. ApudmeTnueckue
JIEHUCTBUS C
palMOHAILHBIMY YHCIIAMU

Apudmernueckue
TIEUCTBUS C 1
panMoHATBHBIMH YHCTIAMU




CpaBHeHue,
YHOpAIOYNBaHUE
palMOHATIBHBIX YHCE

CpaBHenue,
YHOpAIOYNBaHUE
palOHAJIBHBIX YHUCCII

CpaBHenue,
yIOpsSI0YMBaHHUE
PpaluOHAJIBHBIX YHUCCII

10

CreneHb ¢ HaTypaJlbHbIM
HOKa3aresieM

butmmoreka [JOK
https://m.edsoo.ru/7f4211de

11

CreneHpb ¢ HATYypaJbHBIM
noKa3aTeyeM

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

12

CreneHpb ¢ HATypaJbHBIM
noKa3aTesieM

bubmuoreka [JOK
https://m.edsoo.ru/7f42154e

13

Crenensb ¢ HaTypajIbHBIM
HOKa3aTeIeM

Bbubnuorexa [JOK
https://m.edsoo.ru/7f4218be

14

Crenens ¢ HaTypajIbHBIM
HOKa3aresieM

15

Pemenre ocHOBHBIX 3a71a4
Ha JIpoOH, MPOIICHTHI U3
peabHOM MPaKTUKU

16

Penrenre ocHOBHEIX 3a1a4
Ha JIpoOu, MPOLIEHTHI U3
peaTbHOM MPaKTHUKU

17

Pemienve 0oCHOBHBIX 3a/1a4




Ha poOu, IPOIIEHTHI U3
peanbHON NPAKTUKU

18

Pernrenne ocHOBHBIX 3a1a4
Ha JIpoOu, MPOLIEHTHI U3
peanbHOMN NPAaKTUKU

19

[Ipu3Haku NeTUMOCTH,
pasiioKeHus Ha
MHOHTEIH HATYPaTbHBIX
qHCel

20

HpI/IBHaKI/I JACIINMOCTH,
Pa3JIOKCHUA Ha
MHOXHUTCIIN HATYPAJIbHBIX
JUCCII

21

PeanbHble 3aBUCUMOCTH.
[Ipsimast u oOpaTHas
IPONOPLUOHATBHOCTH

22

PeanpHbIe 3aBUCUMOCTH.
[Ipsimast 1 oObpaTHas
MPONOPLIMOHATIBHOCTH

23

Peannable 3aBUCUMOCTH.
[Ipsimast 1 oOpaTHas
MPOTMOPIIMOHATIBHOCTH

24

PeannHble 3aBUCUMOCTH.
[Ipsimas u oO6paTHas
MPONOPLIMOHAIBHOCTH

25

Konrponbnas padora no




TeMe "ParimoHanpHbIE
qucia"

26

bykBeHHBIE BBIpaXKECHUS

Bbubnuorexa [JOK
https://m.edsoo.ru/7f41feec

27

DopMyisl

28

DopMyiibl

29

IlepemenHEIE.
JonycTtumble 3HaYEHUSA
NEepPEMEHHBIX

30

[IpeobpazoBanue
OYKBEHHBIX BBIPAKCHHH,
pacKpbITHE CKOOOK U
MIpUBEICHNE TTOJOOHBIX
cllaraeMbIX

bu6mmoreka [JOK
https://m.edsoo.ru/7f41fafa

31

[Ipeo6paszoBanue
OYKBEHHBIX BBIPA)KCHHH,
pPacKpbITHE CKOOOK 1
IpUBEICHNE TTOT00HBIX
cllaraeMbIxX

bu6mmoreka [IOK
https://m.edsoo.ru/7f41£d70

32

[Ipeo6pa3zoBanue
OYKBEHHBIX BBIPAXKCHUH,
pPacKpbITHE CKOOOK 1
NpUBEACHUE MOA0OHBIX
cJlaraeMbIx

33

[IpeoOpa3oBanue
OYKBEHHBIX BBIPQKEHHH,




pPacCKphITHE CKOOOK 1
MpUBEIEHUE TTOT00HBIX
cllaraeMbIX

CBoiicTBa CTENEHU C

bubnnoreka [IOK

34 aTypai
HaTypaIbHRIM https://m.edsoo.ru/7f421382
ToKa3arejieM
CBoiicTBa CTEIIEHHU C
35 HATYPATHHBIM bubmuoreka [{OK
https://m.edsoo.ru/7f42154¢
roKa3aresieM
KonTponbaas pabota mo
teme "[IpeobpazoBanue
36 OYKBEHHBIX BBIPKECHUH. bubnnorexa [HOK
CBoiicTBa CTENEHHU C https://m.edsoo.ru/7f4218be
HaTypaJIbHbIM
nmokasareiem"
bu6mmoreka [JOK
M
37 HOTOHICHAT https://m.edsoo.ru/7f42276¢
bu6nuoreka [JOK
38 M
HOTORICHET https://m.edso00.ru/7f422930
39 Crnokenue, BEIYMTAHUE, bu6mmoreka [JOK
YMHO>KEHHE MHOTOUYJIEHOB https://m.edsoo.ru/7f422af2
40 Crnokenue, BEIYMTAHUE, bu6mmorekxa [JOK
YMHO>XEHHE MHOTOYI€HOB https://m.edsoo.ru/7f422cc8
A1 Crnokenue, BEIUMTAHHUE, bu6mmorekxa [JOK
YMHO>XEHHE MHOTOYI€HOB https://m.edsoo.ru/7f422fca
42 Crnokenue, BEIUMTAHHUE, bu6mmoreka [JOK




YMHOXCHHE MHOTOYJICHOB

https://m.edsoo0.ru/7f423182

43 @opMyIIBI COKpPAILIEHHOTO bub6nuoreka [IOK
YMHOKEHHUS https://m.edsoo.ru/7f42432a
44 DopmyJIbl COKPALLIEHHOTO bub6nuoreka [IOK
YMHOKEHHUS https://m.edsoo.ru/7f42464a
45 ®opMyIIbl COKPAIEHHOTO bubnnorexa [IOK
YMHOXKEHUSA https://m.edsoo.ru/7f424c12
46 DopMyJIbl COKPALIEHHOTO bubnnorexa [IOK
YMHOXKEHUSA https://m.edsoo.ru/7f424£d2
KonTponbhas pabora no
47 Teme "PopMyJibl bubnnorexa [IOK
COKPaIEHHOTO https://m.edsoo.ru/7f4251d0
YMHOXEHHUS"
43 Pasnoxxenrue MHOTO4JICHOB bu6mmoreka [JOK
Ha MHOYKHUTEIN https://m.edsoo.ru/7f423312
49 PaznoxxeHrne MHOTOWICHOB bubmuorexa [{OK
Ha MHOXXHTEIN https://m.edsoo.ru/7f4237fe
50 Pasnoxxenrne MHOTO4ICHOB bubmuorexa [{OK
Ha MHOXXHTEIN https://m.edsoo.ru/7f4239de
51 Pa3nosxeHne MHOrO4I€HOB
Ha MHOXKUTENN
MonuTopuHroBas
52 KOHTpoJibHas paboTa Ne 2
(mpomexyT.)
53 YpaBHeHue, npaBuia

1peoOpa3oBaHMs




YpaBHEHUH,
PaBHOCHIILHOCTH
ypaBHEHUH

JIuneliHOe ypaBHEHHE C
OJIHOM IIEPEMEHHOI,

54 o
pelieHue JTMHEHHBIX
ypaBHEHUU
JIunentHoe ypaBHEHHUE C
55 OJIHOM MEPEMEHHOM, bubnnorexa [IOK
pelIeHue JIMHENHBIX https://m.edsoo.ru/7f420482
ypaBHEHU U
JIuneniHoe ypaBHEHHUE C
56 OJIHOM IIEPEMEHHO,
pElICHNE JIMHENHBIX
ypaBHEHUN
57 Pemenne 3agau ¢ bubmuoreka [JOK
IIOMOILIBI0 YPaBHEHUIN https://m.edsoo.ru/7f42064e
53 Pemenue 3agad ¢ bubnnoreka [HOK
MOMOIIBIO YPABHEHUI https://m.edso0.ru/7f420806
59 Pemenue 3agau ¢ bubnnoreka [HOK
MOMOIIBIO YPABHEHUI https://m.edsoo0.ru/7f4209a0
KonTponbnas pabota no
60 teme "Pemenue 3amau c bubmorexa LHOK
. https://m.edsoo.ru/7f420e6e
TIOMOIIIbIO YpaBHEHUI
61 Jluneiinoe ypaBHEHUE C bubnuorexa [JOK

JABYMS ICPCMCHHBIMHA U

https://m.edsoo.ru/7f427¢32




ero rpauk

JIuneniHoe ypaBHEHHE C

62 BYyMsI IIEPEMEHHBIMU U bubmorera [IOK
By P https://m.edsoo.ru/7f427e8a
ero rpauk
Cucrema IByX JIMHEHHBIX
63 ABHEHUU C JIByMs bubmorexa HOK
yp JBY https://m.edsoo.ru/7f42836¢
MepeMEHHBIMU
Cucrema IByX JIMHEHHBIX
64 ypaBHEHUH C JIBYMsI
MepeMEHHBIMU
CucremMa IByX JTUHEHUHBIX
65 YpaBHEHUH C IBYMsI
epeMEHHBIMU
CucreMa ByX JTUHEHUHBIX
66 YpaBHEHUH C IBYMsI
MepEMEHHBIMU
67 Pemenue cucreM bu6nunoreka [JOK
ypaBHEHUU https://m.edsoo.ru/7f4284de
68 Pemienne cuctem bu6nuoreka [JOK
ypaBHEHUU https://m.edsoo.ru/7f42865a
69 Pemenue cucrem bu6mmoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem
ypaBHEHUH
71 Pemenue cucrem

ypaBHEHUH




KonTponbnas pabota no

bubnnoreka [IOK

72 teme "JluneiiHble
" https://m.edsoo.ru/7f421044
YPaBHEHUS
7 Koopaunara Touku Ha bu6nuoreka [IOK
pAMO https://m.edsoo.ru/7f41de76
bu6nmnorexa [JOK
74 Uucnossle mpoMe
HCTIOBLIE TIPOMENYTIH https://m.edsoo.ru/7f41dff2
75 Hucnosble IPOMEKYTKH
Paccrosiane Mexny aByms
76 TOYKAMH KOOPJAUHATHOMN
psAMON
Paccrosiaue Mexny aByms
77 TOYKaMU KOOPIAUHATHON
PSIMON
78 [IpsimoyronbHast cucrtema bubnnorexa [IOK
KOOPAVHAT Ha IUIOCKOCTHU https://m.edsoo.ru/7f41el6e
79 [IpsimoyronbHast cucrtema bubnuoreka [IOK
KOOPAWHAT HA TIOCKOCTH https://m.edsoo.ru/7f41e42a
20 [Tpumeps! rpadukos, bubnuoreka [IOK
3aIaHHBIX HOpMyIaMu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpadukos, bubnuoreka [HOK
3aJJaHHBIX (OpMyIaMu https://m.edsoo.ru/7f41ed80
2 [Ipumeps! rpadukos,
3aJJaHHBIX (OpMyIaMu
23 Yrenue rpadukoB bubnuorexa [JOK

pEaTbHBIX 3aBUCUMOCTEMN

https://m.edsoo.ru/7f41ea24




KonTponbnas pabota no

84 teme "Utenue rpadukon
peaTbHBIX 3aBUCUMOCTEN"
bubnnoreka [IOK
I1
85 OHATHE (pyHKILIH https://m.edsoo.ru/7f41ef06
86 I'paduk pynkumn
. . bu6mmoreka [{OK
87 Cpofictsa pymKumit https://m.edsoo.ru/7f41f078
. . bu6mmoreka [JOK
88 Crofictaa dyHKumi https://m.edsoo.ru/7f41f1fe
. bu6mmoreka [IOK
89 Juneiinas pynxuns https://m.edsoo.ru/7f427282
. bu6mmoreka [JOK
20 Jnetinas pynxums https://m.edsoo.ru/7f427412
91 IToctpoenue rpaduxa bubnnorexa HIOK
JUHEHHON QyHKIINH https://m.edsoo.ru/7f426d1e
9 [TocTpoenue rpaduka
JTUHEHHON QyHKINH
93 I'paduk pyHkumu y =[x|
94 I'padux pynkumm y =[x|
KonTponbnas pabota mo
teMe "KoopauHatel ©
95 rpaduku. Oysxun" / bubmorexa LHOK
p . YHEH https://m.edsoo.ru/7f41f50a
Bceepocculickas
IIpoBepoYHas pabora
96 AHanu3 KOHTPOJIBHOU bub6nuorexa [IOK




pabotel. Pabota Han
OIIMOKaMH

https://m.edsoo.ru/7f429c6¢

97

[ToBTOpEHHE OCHOBHBIX
MOHATUI U METOJIOB Kypca
7 xiacca, 00001eHNE
3HAHUU

98

[ToBTOpEHHE OCHOBHBIX
TIOHSITHIA U METOJIOB Kypca
7 xi1acca, 00001eHE
3HAHUU

bu6nmnoreka [JOK
https://m.edsoo.ru/7f42932

99

[ToBTOpEHNE OCHOBHBIX
MOHATUN U METOJIOB Kypca
7 xi1acca, 0000IIIeHIE
3HAHUI

bu6mmorexa [JOK
https://m.edsoo.ru/7f42a0e0

100

[ToBTOpEHUE OCHOBHBIX
TOHATHI U METOJIOB Kypca
7 xi1acca, 0000IIIeHIE
3HAHUU

101

HrtoroBast KOHTpOJIbHAsS
pabota. MOHUTOpHUHTOBAs
KOHTpoJIbHas paboTa No
3/Bcepoccuiickas
npoBepoyHas pabora

bu6mmoreka [JOK
https://m.edsoo.ru/7f42a27a

102

AHan3 UTOTOBOI
KOHTPOJILHOM paboThI 3a
Kypc 7 kiacca,
0000111eHNE 3HAHUI

bubnnoreka [HOK
https://m.edsoo.ru/7f42a900




OBULIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

10




8 KUIACC

Ne
n/
n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTpoJbHbie
padoTsbI

IIpakTHyeckne
padoThI

Jara
H3y4eHust

DJIeKTPOHHbIE
nudposbie
oOpa3oBaTe/ibHbIE

pecypchl

IToBTOpEHNE.
"AnreOpanyeckue
BbIpaKeHHS"

[ToBTOpenwue. "
YpaBHeHuUs u
HepaBeHCTBA"

[ToBTOpenue. "
DYHKIMYU U UX
rpapuku"

MOHI/ITOpI/IHF oBasd

KOHTpOJIbHas paboTa Ne
1 (Bx)

KBanparsslii KOpeHb U3
yucia

bubmuoreka [{OK
https://m.edsoo.ru/7f42d45
2

[Mousrue 00
UPPAIMOHATILHOM YHUCIIC

bubnnoreka IIOK
https://m.edsoo.ru/7f42eaaa

but6mmoreka [IOK

https://m.edsoo.ru/7f42¢caa
a

JlecaTuuHbBIC




npUOIMKEHUS
UppalMOHAIbHBIX YHCE

YU CJIOBBIX BBIpa)KCHPIfI,

9 JleficTBUTEIBHBIC YHCIIa

10 CpaBHeHue
JeHCTBUTENBHBIX YHCET

1 CpaBHeHue
NEHCTBUTENBHBIX YHUCEN

12 Apudmernueckuit
KBaJIpaTHBIN KOPEHb

13 VYpaBHeHHE BUIA X* = a
CaoiicTBa bubmuorexa [JOK

14 apu(pMeTHIECKUX https://m.edsoo.ru/7f42d86
KBaJIpaTHBIX KOPHEH 2
CsoiicTBa bubnnoreka [HOK

15 apru(pMeTHYECKUX https://m.edsoo.ru/7f42d86
KBaJIpaTHBIX KOPHEH 2
[Tpeobpa3zoBanue

. bubnnoreka [HOK

YHUCIIOBBIX BBIPAXKECHUIA,

16 https://m.edsoo.ru/7f42dd2
coJiepKaIxX P
KBaJIpaTHbIE KOPHU -
[Tpeo6pa3zoBanue

17 YUCTIOBBIX BBIPaXXEHUH, bubnnoreka [HOK
coZiepaKalux https://m.edsoo.ru/7f42ded4
KBaJIpaTHbIE KOPHU

18 [IpeobOpazoBanue bubmuorexa [JOK

https://m.edsoo.ru/7f42e0be




CoZIepKaIINX
KBaJIPaTHbIE KOPHU

Konrponsnas padora no

19 teme "KBanpaTtaeie bubmotera [JOK
" P https://m.edsoo.ru/7f42e262
KOpHU
20 CrteneHsb ¢ 1eIbIM bubmuoreka [{OK
MOKA3aTeNIeM https://m.edsoo.ru/7f4354a4
71 CrteneHsb ¢ 1eIbIM bu6mmoreka [JOK
MoKa3arejeM https://m.edsoo.ru/7f4354a4
CrangapTHas 3anuch
qrcia. Pazmepsl
00BEKTOB
OKpYy>Karolero Mupa (oT
by pa ( bubnnoreka [HOK
3JIEMEHTAPHBIX YaCTHUII
22 https://m.edsoo.ru/7f43609
JI0 KOCMHUYECKHUX o
00BEKTOB), -
JUINTEILHOCTh
MIPOIIECCOB B
OKPY’KaloIlIeM MUpE
N bubmuoreka [{OK
CBolicTBa CTEIECHHU C
23 https://m.edsoo.ru/7f43564
LIETIBIM TTOKa3aTesieM g
. bubnnoreka I[HOK
CBolicTBa CTEIICHH C
24 https://m.edsoo.ru/7f43564
LIETTBIM TTOKa3aTelIeM g
25 CBolicTBa CTEIEHHU C bubmuoreka [{OK

OCJIBIM ITOKAa3aTCICM

https://m.edsoo.ru/7f43564




8

%6 CBolicTBa CTEIICHHU C { bu6mmoreka [{OK
EeJIBIM ITOKA3aTeIeM https://m.edsoo.ru/7f43599a
7 CBolicTBa CTEIICHHU C 1 bubmmoreka [{OK
LEJIbIM ITIOKa3aTeIeM https://m.edsoo.ru/7f435ed6
KonTponbnas pabota mo
28 teMe "CTeneHpb ¢ HeabIM 1
rokasarejem"
AnreOpanueckue
29 P |
BBIPAKECHUS
30 KBanpaTHbIii TpéxuieH 1
31 KBagpatHb1i TpEXWIEH 1
32 KBanparsslii TpEXuieH 1
33 KBanpaThslii TpéxuiieH 1
34 KBanpaTHbIii TpéxuieH 1
KonTtposnbHas pabota
35 "KBagparubiit 1
TpexuieH"
Paznoxenne
36 KBaJIPaTHOI'0 TPEXUIIEHA 1 bubmoreia HOK
AP p https://m.edsoo.ru/7f42fd38
Ha MHOKHATEIN
Paznoxenue
37 KBaJpaTHOI'O TpEXUJIcHa 1 bubmorexa HOK
AP p https://m.edsoo.ru/7f42fd38
Ha MHOKHATEIN
38 Pasnoxenue 1 bu6nuoreka [JOK




KBaJpaTHOIO TPEXWICHA
Ha MHOXKUTEIIN

https://m.edsoo.ru/7f42fd38

Paznoxenue
39 KBaIPAaTHOTO TpEXUsIeHa bubmmorexa [JOK
https://m.edsoo.ru/7f42fd38
Ha MHOXKHUTEITH
Paznoxenue
40 KBaJPaTHOIO TpEXUJIeHa bubmmorexa LIOK
https://m.edsoo.ru/7f42fd38
Ha MHOXKHUTEJIN
KoHTposnbHas padora 1mo
41 teMaM "KBaapaTHbIit bubmmorexa LIOK
" https://m.edsoo.ru/7f42ec80
TpexdJieH
bu6mmorekxa [JOK
42 AnreGpanueckas qpoob https://m.edso0.ru/7f43038
2
JonycTumble 3HaUeHUS
MePEMEHHBIX,
43 BXOMSIINX B
anreOpanvecKue
BBIPKCHHUS
Jonyctumble 3HaUeHUS
MEePEMEHHBIX,
44 BXOJAIIHUX B
anreOpanveckKue
BBIPKCHUS
45 OCHOBHOE CBOWCTBO bubmuoreka [JOK

anreOpandeckoit 1podu

https://m.edsoo.ru/7f4308e6




bu6mmoreka [JOK

46 Coxpauerne podeit https://m.edsoo.ru/7f430a8a
. bu6mmoreka [JOK

47 Coxpaierne apodeit https://m.edsoo.ru/7f430f44
N bubmuoreka [{OK

48 Coxpauerne apobeii https://m.edsoo.ru/7f430f44
CrnosxeHue, BHIYUTAHNUE,

49 YMHOXEHHE U JIeJICHUE bu6nuoreka [IOK
anreOpanyecKux https://m.edsoo.ru/7f43128¢
npoOeit
Crnosxenue, BBIYUTAHUE,

50 YMHOXKCHHE U JICIICHUE bubnnorexa [HOK
anreOpanvecKux https://m.edsoo.ru/7f4315¢0
npo0Oeit
Crnosxenue, BBIYUTAHUE,

51 YMHOKE€HHE U JCJICHUE bubmuorexa [{OK
anredpandecKkux https://m.edsoo.ru/7f4318¢c2
npobeit
CnosxeHue, BEIYUTAHUE,

5 YMHOKE€HHE U JCJICHUE bubnuorexa [JOK
anreOpanvecKux https://m.edsoo.ru/7f431a20
npobeit
[Tpeo6pa3zoBanue

53 BBIPKECHHH, bubnnoreka [HOK
coZiepaKalux https://m.edsoo.ru/7f43259¢
anredpanveckue 1podu

54 [Ipeo6pazoBanue bubmuoreka [JOK




BBIPAKCHH,

https://m.edsoo.ru/7f43273

coJIeprKaIInxX p
anreOpandeckue apoou a
[Ipeo6paszoBanue
. bu6mmoreka [JOK
BBIPKCHUH,
55 https://m.edsoo.ru/7f43273
coJIeprKalnx p
anreOpandeckue apoou -
KonrtponbHas padora no bub6nuorexa [IOK
56 teme "Anredpanyeckas https://m.edsoo.ru/7f431d3
IpoOsB" 6
bubmuoreka [{OK
K
37 BA/IPATHOC ypasHerHe https://m.edsoo.ru/7f42¢eela
58 Henonnoe xkBagpatHOe bub6nuorexa [IOK
YpaBHEHHE https://m.edsoo.ru/7f42¢eela
Henonnoe xBagpaTtHOE bubnnorexa [HOK
59
ypaBHEHHE https://m.edsoo.ru/7f42eela
dopmyna KOpHEH
60 KBap ZTHOl“Op bubnnoreka 1HOK
AP https://m.edsoo.ru/7f42£158
ypaBHEHUS
®dopmyia KOpHEH
61 KBap ZTHOl“Op bubnnoreka [HOK
AP https://m.edsoo.ru/7f42{3t6
ypaBHEHUS
dopMmya KOpHEH
62 KBap ZTHOFOp bubmuoreka [JOK
P https://m.edsoo.ru/7f42f5a4
ypaBHEHUs
63 Teopema Buera bubmmoreka [JOK




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

bubmnoreka [HOK

64 Teopema Buera https://m.edso0.ru/7f43007
6
bubmuoreka [{OK
65 Teopema Buera https://m.edsoo.ru/7f43007
6
Pewenne ypaBHeHui,
66 CBOIALLIXCS K bubnnoreka [HOK
sV https://m.edsoo.ru/7f43¢542
KBaIPaTHBIM
Pemenne ypaBHeHuUH,
67 O ———— bubmuoreka [JOK
U https://m.edsoo.ru/7f43¢3d0
KBaIPAaTHBIM
IIpocreiimme npodHO-
68 : I/IOHaJ'II)HI)II[ep bubmoreia HOK
pan https://m.edsoo.ru/7f4328¢c6
ypaBHEHUS
IIpocreiimme npoOHO-
69 ; I/IOHaJIbHLIHep bubmorexa HOK
pan https://m.edsoo.ru/7f4328c6
ypaBHEHUS
MoHuTopuHroBas
70 KOHTPOJIbHAS paboTa Ne bubmmorexa [TOK
) p p - https://m.edsoo.ru/7f432b6e
Pemenne TeKCTOBBIX
71 332714 C IIOMOIIBIO bubmorexa LOK
a B . https://m.edsoo.ru/7f42£75¢
KBaJIpaTHBIX YpaBHEHUM
72 Pemenne TeKCTOBBIX bubnnoreka I[HOK

3aaa4 C IOMOIIIBIO

https://m.edsoo.ru/7f4275¢




KBaJIPaTHBIX YPaBHEHUN

73

Pemenne TeKCTOBBIX
3374 C TIOMOILBIO
KBaIPAaTHBIX YpaBHEHUHN

Bbubnuoreka [JOK
https://m.edsoo.ru/7f42{8f6

74

Konrponsnas padora no
teme "KBanpaTHble
ypaBHeHus"

bu6nuoreka [JOK
https://m.edsoo.ru/7f430112

75

JIuneiiHoe ypaBHEHHUE C
JBYyMsl IEPEMEHHBIMU,
ero rpauk, npuMepsl
pellIeHus] ypaBHEHUH B
LeJIBbIX YHUCIIax

76

JIuneiiHOE ypaBHEHUE C
JBYMs [IEPEMEHHBIMU,
ero rpauk, npuMepsl
pelIeHus] ypaBHEHUH B
LeJIBIX YHCIIax

71

JluneitHoe ypaBHEHHE C
JBYMsI IEpEMEHHBIMU,
ero rpaduk, IpuMepsbl
peleHus: ypaBHEHU B
[EJBIX YUCIax

78

Pemenue cucrem nByx
JIMHENHBIX YPaBHEHUN C
JBYMsI IEPEMEHHBIMU

79

Pemenue cucrem aByx




JIMHENHBIX YPaBHEHUN C
JBYMsI [IEPEMEHHBIMHU

80

Pewenne cucreM nByx
JIMHENHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU

81

Pewenue cucreM nByx
JIMHEHHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU

82

[Tpumeps! perieHus
CUCTEM HEITMHENHBIX
yYpaBHEHUH C IByMs
NEPEMEHHBIMU

83

[Tpumeps! perieHus
CHCTEM HEJIMHEWHBIX
YPaBHEHUH C IByMsI
HepEeMEHHBIMU

84

[Ipumeps! perenus
CHUCTEM HEJIMHEHHBIX
YpaBHEHUH C JIBYMsI
NepeMEHHBIMU

85

['padpuaeckas
WHTEPIPETALHS
YpaBHEHHUS C ABYMSI
MEPEMEHHBIMH U CUCTEM
JIMHEUHBIX YpaBHEHUH C
JBYMsI IEpEMEHHBIMU

bubmnoreka [HOK
https://m.edsoo.ru/7f43d6d
6




86

['padmueckas
WHTEPIpETALIHS
YpaBHEHHUS C ABYMSI
NEPEMEHHBIMU U CUCTEM
JIMHEUHBIX YpaBHEHUH C
JIBYMSI TIEPEMEHHBIMHU

Bbu6nuorexa [JOK
https://m.edsoo.ru/7f43d6d
6

87

Pemenne TeKCTOBBIX
3a/1a4 C IIOMOIILIO
CUCTEM ypaBHEHUHN

88

Pemenue TeKCTOBBIX
3a7a4 C [IOMOIIBIO
CUCTEM ypaBHEHUHI

89

Peienne TeKCTOBBIX
3a71a4 C IOMOIIBIO
CUCTEM ypaBHEHUHN

90

Permienue TekCcTOBBIX
3a/1a4 C IOMOLIBIO
CHCTEM ypaBHEHUH

91

KoHnTponbHas pabora 1mo
teme "Cuctemsl
ypaBHEHUI"

92

YucnoBble HEpaBEHCTBA
1 UX CBOMCTBA

93

YucnoBble HEpaBEHCTBA
Y UX CBOMCTBA

94

YuciaoBwie HCPAaBCHCTBA




U UX CBOICTBA

HepaseHctBo ¢ oiHOM

95 N
NepeMEeHHOMN
JIuHeiinble HEpaBEHCTBA
96 C OJHOM IEpEMEHHOU 1 bubmorera [JOK
A p https://m.edsoo.ru/7f42¢692
UX pelIeHue
JIuHeiiHble HEpaBEHCTBA
97 C OJIHOM IEPEMEHHOU 1 bubmorera [JOK
A p https://m.edso0.1ru/7f42¢692
UX pelIeHue
JIuneliHple HEpABEHCTBA
98 C OJJHOM MEPEMEHHON U bubmmorera [JOK
a p https://m.edsoo.ru/7f42¢840
UX pElIeHue
JInneliHble HEPABEHCTBA
99 C OJHOM EPEMEHHOU 1
WX pelieHne
CucreMbl TUHEHHBIX
100 HEPaBEHCTB C OJIHOM bub6nuorexa [IOK
MIEPEMEHHOMN U UX https://m.edsoo.ru/7f42cb88
pereHue
CucteMbl TUHEHHBIX
101 HEPABEHCTB C OJIHOMN bub6nmoreka [IOK
MIEPEMEHHOMN U UX https://m.edsoo.ru/7f42cb88
petieHue
102 CucreMbl TUHEHHBIX bu6nunoreka [JOK

HEPABEHCTB C OJJTHOM
TIEPEMEHHOMN U UX

https://m.edsoo.ru/7f42cd2c




penieHne

103

CucTeMbl TUHEHHBIX
HEPABEHCTB C OJJHOM
MIEPEMEHHOMN U UX
petieHue

104

Cucrembl TUHEHHBIX
HEPABEHCTB C OJJTHOM
MIEPEMEHHOMN U UX
peuieHue

105

N3obpakenue pereHus
JIMHEWUHOT O
HEPAaBEHCTBA U UX
CUCTEM Ha YMCIIOBOU
IpsIMOI

bu6mmoreka [JOK
https://m.edsoo.ru/7f42¢c9e4

106

N3obpakenue pereHus
JUHEHHOTO
HEpaBEHCTBA U UX
CHCTEM Ha YHCIOBON
IpsIMOI

bu6mmoreka [IOK
https://m.edsoo.ru/7f42c9e4

107

N3ob6paxenue pemeHus
JIMHEHMHOTO
HEpaBEHCTBA U UX
CHCTEM Ha YHUCJIIOBOM
IpsIMOI

bu6mmoreka [JOK
https://m.edsoo.ru/7f42c9e4

108

KonrposnbHas padorta no
temaM "HepaBeHcTBa.
Cucremsl HepaBeHCTB"




109

[Tonsitue pyHkunn

butmmoreka [JOK
https://m.edsoo.ru/7f433c12

110

[Tonsitne GyHKIMM

bu6mmoreka [JOK
https://m.edsoo.ru/7f433¢c12

111

Ob6nacts onpeaeneHus
A MHOKECTBO 3HAUEHUH

byHKIIMN

bubnnoreka [HOK
https://m.edsoo.ru/7f433d8
4

112

OO6nactp onpeaeeHus
U MHOKECTBO 3HAUEHUN

byHKIMHA

Bbubnuorexa [JOK
https://m.edsoo.ru/7f433d8
4

113

Croco05bI 3a1aHust
byHKIMMA

114

Croco0s! 3aaHust
byHKIMMA

115

I'paduk Gynkmmm

116

CaoticTBa QYHKINH, UX
OTOOpaKEHHE HA
rpaduke

117

CgoiicTBa GyHKIIUH, UX
0TOOpaKeHHE Ha
rpaduke

118

UteHue 1 mocTpoeHue
rpaduKoB PyHKITHIHA

119

YreHne 1 NOoCTpOEHUE
rpaduKoB PyHKITHIA

120

[Tpumeps! rpaduxos




GYHKIHH, OTpa)xaronmx
peasbHbIE MPOLECChHI

121

[Tpumeps! rpaduxos
(GYHKIHH, OTpa)xaromx
peasIbHbIE MPOLIECCHI

DyHKIMH,
OIMCHIBAIOLIHE NPAMYIO
122 U 00paTHYIO bub6nuorexa [IOK
MPONOPLUUOHATIBHBIE https://m.edsoo.ru/7f434bbc
3aBUCUMOCTH, X
rpaduku
DyHKIMUH,
OIMCHIBAIOLIHUE NPSAMYIO
123 U 00paTHYIO bubmuoreka [JOK
HNPONOPLHUOHATIBHBIE https://m.edsoo.ru/7f434bbc
3aBUCUMOCTH, X
rpaduku
124 ['unepbomna
bu6mmoreka [IOK
125 ['nnepbora https://m.edsoo.ru/7f4343¢2
bu6mmoreka [JOK
126 I'padux pynkumm y = x> https://m.edsoo.ru/7f43457
2
bubnnoreka IIOK
127 I'paduk byskmumM y = x> https://m.edsoo.ru/7f43457
2
128 @yHKIMH y =X?, y = X3, bub6nuoreka LIOK




y= VX, y = [xf;
rpadudeckoe pemeHmne
YpPaBHEHUH U CUCTEM
ypaBHEHUH

https://m.edsoo.ru/7f434d3
8

OyHKIUU y =X2, Y = X3,

y=VX,y = [x[; Bubnuoreka [IOK
129 rpadudeckoe pereHne https://m.edsoo.ru/7f434d3
YpPaBHEHUH U CUCTEM 8
ypaBHEHUH
Konrtponsnas padora no
130 teMe "HuciaoBsie
byHKIIN"
[ToBTOpEHNE OCHOBHBIX
131 MOHSATUHN U METOJIOB
KypcoB 7 U 8 KJIaccoB,
0000111eH1Ee 3HAHUHN
[ToBTOpEHNE OCHOBHBIX
132 MIOHSATHUH U METOJIOB bubmmoreka [{OK
KypcoB 7 U 8 KJIaccoB, https://m.edsoo.ru/7f43736¢
0000111eHIEe 3HAHMIA
[ToBTOpEHHE OCHOBHBIX
MOHATUN U METOJIOB bubmmorexa [TOK
133 https://m.edsoo.ru/7f43751
KypcoB 7 U 8§ KJIaccoB, 0
0000111eHIe 3HAHMIA -
134 IToBTOpEHKME OCHOBHBIX bubmmoreka [{OK

MOHATHUI U METOMIOB
KypcoB 7 U 8 KJIaccoB,

https://m.edsoo.ru/7f4376b
4




000011eHNE 3HAHUHT
MonuTopuHroBas
bu6mmoreka [IOK
KOHTpOJbHAasA pabota Ne
135 . 1 1 https://m.edsoo.ru/7f436b8
3/ Beepoccuiickast g
npoBepouHas paboTa -
Ananus
. bu6mmoreka [JOK
MOHHTOPHHTOBON
136 . 1 https://m.edsoo.ru/7f43785
KOHTPOJILHOH paboThI, 2
0000111eH1Ee 3HAHUHN B
OBIIEE KOJIMYECTBO
136 12

YACOB IIO ITPOTPAMME




9 KUIIACC

Ne
n/
n

Tema ypoka

KoauuyecTBO 4acoB

KonTpoJibuble

Bcero
padoThI

IIpakTHyeckne
padoThI

Jlata
H3ydeHust

DJIeKTPOHHbIE
uupposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[ToBTOpEHME.
PanmonaneHele ynca,
UpPpalMOHAIIbHBIC YHCIIA,
KOHEYHbIE U OECKOHEUHbIE
JeCATUYHbIE JpooU

MHO0XeCTBO
JIEHCTBUTEIBHEIX YHCETT,
)IeflCTBHTeHBHBIe qucjia KakK
OECKOHEUHBIE JECATHYHEIE
Ipodu

B3anmHO o1HO3HAYHOE
COOTBETCTBHE MEKIY
MHOECTBOM
NEHCTBUTEIBHBIX YHCEN U
MHOECTBOM TOYEK
KOOPAMHATHOW MPSIMOit

CpaBHeHue
JNEHCTBUTEIHHBIX YHCE,
apupMeTHIECKUEe EeHCTBUS
C ICUCTBUTEILHBIMU
YHclIaMu




[IpubmmkE€HHOE 3HAUECHKE

5 BEJIMYUHBI, TOYHOCTb
MIPUOJTMKESHUS
OxpyrieHnue yucen
OxkpyriieHue yucen
g [Ipukuka 1 olieHKa
pe3yJIbTaTOB BHIYUCICHUIN
9 MonuToprHroBas
KOHTpOJIbHast padota Ne 1
Jluneiinoe ypaBHEHHE. bu6mmotex [{IOK
10 Pewenne ypaBHenui, https://m.edsoo.ru/7f43bf6
CBOJSAIIUXCS K TUHEHHBIM 6
JIuneniHOe ypaBHEHHE.
11 Pewenne ypaBHeHui,
CBOJAILIUXCS K IUHEHHBIM
KBanpaTtHoe ypaBHeHue. bu6muoreka [IOK
12 Pewrenue ypaBHeHun, https://m.edsoo.ru/7f43c54
CBOJAIIUXCS K KBAJPaTHBIM 2
KBanpaTtHoe ypaBHeHue. bubmuoreka [JOK
13 Pemenue ypaBHeHUH, https://m.edsoo.ru/7t43¢54
CBOJAIIMXCS K KBAJPaTHBIM 2
but6mmoreka [JOK
14 bukBanpaTHble ypaBHEHUS https://m.edsoo.ru/7f43¢c3d
0
15 bukBanpaTHble ypaBHEHUS bubmuoreka [IOK

https://m.edsoo.ru/7f43¢3d




1S

16

[Ipumeps! pemenus
YpaBHEHUH TPEThEU U
YETBEPTOU CTEIIECHEN
pa3IokKEeHUEM Ha
MHOXUTEJIH

17

[Ipumeps! pemienus
YpPaBHEHUU TPEThEU U
YETBEPTOU CTEIICHEN
pa3yIoKEHUEM Ha
MHOXUTEJIH

18

Pemenne npo6HoO-
palMOHAIBHBIX YPaBHEHUI

bubmmoreka [JOK
https://m.edsoo.ru/7f43¢9b
6

19

Pemenne npo6HO-
palMOHAIBHBIX YPAaBHCHHUN

but6mmoreka [JOK
https://m.edsoo.ru/7f43¢c9b
6

20

Pemrenne TekcTOBEIX 3a/1a4
anre0pandecKuM METOI0M

21

Pemrenne TekcTOBEIX 3a/1a4
anreOpandeckuM METOA0M

22

Pemenne TekcTOBBIX 33124
areOpandeckuM METO0M

23

KonTponbnas pabota mo
Teme "YpaBHEHHUS C OJTHOU
IIepeMeHHOMN"




24

VYpaBHeHHE € 1ByMs
NEPpEMEHHBIMU U €TO

rpaduk

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d0b
4

25

VYpaBHeHHE ¢ IByMs
NEPpECMCHHBIMU U €CTO

rpaduk

but6mmoreka [JOK
https://m.edsoo.ru/7f43d0b
4

26

Cucrema 1ByX JIMHEHHBIX
YpaBHEHUH C IByMS
[IEPEMEHHBIMU U €€
pelieHue

27

Cucrema 1ByX JIMHEHHBIX
YPAaBHEHUH C IBYMsI
[IEPEMEHHBIMU U €€
pelieHue

28

Cuctema AByX JTMHEHHBIX
YPaBHEHUH C IBYyMs
NIEPEMEHHBIMU U €€
peleHue

29

CucreMa IByX JUHEUHBIX
ypaBHEHUH C IByMs
MIEPEMEHHBIMH U €€
pelieHue

30

Pewenne cucreM nByx
YPaBHEHUH, OJTHO U3
KOTOPBIX JINHEWHOE, a
JIpyroe — BTOPOU CTENEHU

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d23
a




31

Pemenne cucrem nByx
YPaBHEHUH, OJTHO U3
KOTOPBIX JIMHEITHOE, a
JIPyroe — BTOPOU CTENEHU

bubmuoreka [JOK
https://m.edsoo.ru/7f43d55
a

32

Pewmenne cucrem nByx
YpaBHEHUH, OJTHO U3
KOTOPBIX JINHEHWHOE, a
JIPyroe — BTOPOU CTENEHU

33

Pewmenne cucrem nByx
YPaBHEHUH, OJTHO U3
KOTOPBIX JINHEWHOE, a
JIpyroe — BTOPOW CTENEHU

34

I'paduueckas
WHTEpIpeTaNns CUCTEMBI
YpaBHEHUH C IByMS
HIepEMEHHBIMU

35

Perienue TekcTOBBIX 3a1a4
anredpanveckuM crocooom

36

Perrenne TekCcTOBEIX 3amau
anredpanveckuM crocooom

37

Kontponbnas padoTa mo
teMe "Cucrtemsl
ypaBHEHUI"

38

YucnoBsle HEpaBEHCTBA U
UX CBOMCTBA

39

YuciaoBsie HCPAaBCHCTBA U

bu6mmoreka [JOK




UX CBONCTBa

https://m.edsoo.ru/7f43ad5
a

JIuHeiiHble HEPaBEHCTBA C

but6mmoreka [IOK

40 OJIHOM IIEPEMEHHOU U UX https://m.edsoo.ru/7f43af0
pelicHue 8
Jlunelinbie HEpABEHCTBA C bu6mmoreka [{JOK

41 OJIHOM MEPEMEHHOU U MX https://m.edsoo.ru/7f43af0
pelicHue 8
Jlunelinbie HEpABEHCTBA C bubnmoreka [JOK

42 OJIHOM MEPEMEHHON U NX https://m.edsoo.ru/7f43af0
peuieHue 8
Cuctembl TUHEHHBIX

43 HEPaBEHCTB C OHOU
IIEPEMEHHOM U UX PEIICHHE
Cuctembl TUHEHHBIX

44 HEPABEHCTB C OJTHOM
IIEPEMEHHOMN U UX PEILICHUE
Cucrembl TUHEHHBIX

45 HEPABEHCTB C OJJTHOM
IIEPEMEHHOI U UX pELICHHE

but6mmoreka [IOK

KBagparHble HepaBeHCTBA U

46 https://m.edsoo.ru/7f43b09
UX pelIeHne 8

bu6anoreka LIOK

KBanpatHbie HepaBeHCTBa U

47 https://m.edsoo.ru/7f43b21
UX pelieHue .

48 KBagpatHbie HepaBeHCTBA U bu6nuoreka LIOK




HX PCHICHUC

https://m.edsoo.ru/7f43b5a
2

KBaI[paTHI)Ie HCPABCHCTBA U

49
WX pelIeHue
50 KBanpatHbie HepaBeHCTBa U
WX pelIcHHe
bu6anoreka LIOK
MonuTtopuHroBas
51 https://m.edsoo.ru/7f43b09
KOHTpoOJIbHAs paboTa No 2 g
I'pacdmueckas
5 WHTEPIIPETAIS HEPABEHCTB
Y CUCTEM HEPaBEHCTB C
JBYMsI TIEpEMEHHBIMU
53 KonTponbnas pabota mo
teme "HepaBencrna"
KBanpatuunas ¢pyHkius, eé bubmorexa TIOK
54 P . y ’ https://m.edsoo.ru/7f4396¢
rpaduk u cBOHCTBA 6
N bubmuoreka [JOK
KBanpartuunas ¢pyHkuus, eé
55 . https://m.edsoo.ru/7f43984
rpaduk 1 cBOMCTBA )
n but6mmoreka [IOK
Ksanparuunas ¢pyHkus, eé
56 . https://m.eds00.ru/7f4399b
rpaduk u CBOHCTBA 4
[Tapaboua, KOOpAMHATHI bu6mumoreka [IOK
57 BEPIIMHBI Tapaboibl, OCh https://m.edsoo.ru/7f439¢eb

CUMMETpPHUH TTapadoIIbI

4




58

[Tapabomna, KOOpAUHATHI
BEpIIMHBI 1apaboibl, OCh
CUMMETPHUH TTapaldoITbl

bu6mmoreka [JOK
https://m.edsoo.ru/7f43a03
a

59

[Tapabomna, KOOpAUHATHI
BEpPIIMHBI 1apaboibl, OCh
CUMMETPUU NapadoJIbl

but6mmoreka [JOK
https://m.edsoo.ru/7f43ala

C

60

[Tapabona, KoopAUHATHI
BEPIIUHBI Tapaloibl, OCh
CUMMETpPHUU TapaboIIbl

but6mmoreka [JOK

https://m.edsoo.ru/7f43a31
e

61

[Tapabona, KOOpIUHATEI
BEPIIMHBI TapadoIIbl, OCh
CUMMETpPHUU MapaboIbl

bu6mmoreka [IOK

https://m.edsoo.ru/7f43a52
6

62

[Tapabona, KOOpIUHATEI
BEPLIMHBI 1apaboJIbl, OCh
CUMMETpPHUU MapadoJibl

63

I'paduku pynkmmii: y = kx,
y =kx + b, y=k/x, y=x3,

y=VX, y=[X|

64

I'paduku pynkumii: y = kx,
y =kx + b, y=k/x, y=x°,

y=VX, y=[X|

65

I'paduxu Qynkmii: y = kx,
y =kx + b, y=k/x, y=x3,

Y=VX, y=Ix|

66

I'paduxu Qynkmii: y = kx,
y =kx + b, y=k/x, y=x?,




y=VX, y=[X|

I'paduxu Qynkimii: y = kx,

67 y =kx + b, y=k/x, y=x3,
y=VX, y=IX|
I'padpuxu Qynkumii: y = kx,

68 y =kx + b, y=k/x, y=x3,
y=VX, y=Ix|
KonTponbnas pabota mo bubmmorexa LOK

69 I,), P " https://m.edsoo.ru/7f43ab8
teme "DyHKIUH 4

. but6mmoreka [IOK

[TonsiTHE YnCNOBOM

70 https://m.edsoo.ru/7f43e6¢
MOCJIeI0BATEILHOCTH 6
3aganue
MOCIIe0BATEIHHOCTH bubmorexa OK

71 N . https://m.edsoo.ru/7f43ebd
PEKYpPEHTHOM (HOpMYIIOi .
(dhopMyI0ii n-ro UIeHa -
Apudmernueckas u bu6muoteka [IOK

72 reoMeTpuYecKas https://m.edsoo.ru/7f43ed7
MPOrpeccuu e
Apudmernueckas u bubnuorexa [JOK

73 reoMeTpUYEeCcKas https://m.edsoo.ru/7f43{3b
IPOrpeccuu 4

74 ®opMyIBI N-TO YIeHA but6mmoreka [IOK

apudmeTnyeckoit u
r€OMETPUYECKOMN
MIPOrPECCUil, CYMMBbI

https://m.edsoo.ru/7f43f58
a




NEPBLIX N YICHOB

75

@opMyIIBI N-TO YJIeHa
apu(pMeTHIECKON U
r€OMETPUYECKOMN
IIPOrpeECCUil, CyMMBI
IIEPBBIX N YWICHOB

bu6nuoreka [IOK
https://m.edsoo.ru/7f43ef2
c

76

@opMyIIbI N-TO YJIeHa
apu(pMeTHIECKON U
reOMETPUYECKOMN
IIPOrpECCUi, CyMMBI
IIEPBBIX N YWICHOB

bubmuoreka [JOK
https://m.edsoo.ru/7f4310c
6

71

@opMyIIbI N-I0 YJIeHa
apu(pMeTHIECKON U
reOMETPUYECKOMN
IIPOrpeCCUil, CyMMBI
IIEPBBIX N YWICHOB

but6mmoreka [JOK
https://m.edsoo.ru/7f43£72
e

78

KonrponbHas padora no
TeMe "®opMyIibl N-TO YeHa
apu(pMeTHIECKON U
reOMEeTPUYECKON
IIPOrpeECCUil, CyMMBI
MEPBBIX N WIECHOB"

but6mmoreka [IOK

https://m.edsoo.ru/7f43f8a
0

79

N300pakeHne 4ieHOB
apu(pMeTHIECKON U
reoOMEeTPUYECKON
MPOTrPECCU TOUKaMH Ha
KOOPJMHATHOM IIJIOCKOCTH




80

N3o0pakeHune 4ieHOB
apudmeTnIecKoi u
r€OMETPUYECKOMN
MPOrpeCcCUil TOUKaMH Ha
KOOPAMHATHOM IIIOCKOCTH

81

JIluueiinblii 1
SKCIIOHEHIIMAJIBHBIN POCT

82

Cno’xHbI€ TPOLIEHTHI

bu6mmoreka [JOK
https://m.edsoo.ru/7f43fe0
e

83

CHoXHEIE IMPOLCHTELIL

but6mmoreka [JOK
https://m.edsoo.ru/7f4401a
6

84

Konrponsnas padora mo
teme "Hucioswie
[IOCJIe0BaTeEIbHOCTH"

bu6mmoreka [JOK
https://m.edsoo.ru/7f4404f
8

85

[ToBTOpeHue, 06001IeHNE 1
CHCTEeMaTH3alus 3HaHUH.
3anuch, CpaBHEHHE,
JIEHCTBHS C
JIEHCTBUTEIIHHBIMH
YHCIIaMH, YUCIIOBAs MpsMast

86

[ToBTOpenue, 0600IIeHNE 1
cUcTeMaTHu3aIus 3HaHUM.
[IpoueHTsl, OTHOLIEHUS,
MPONOPILUU

87

[ToBTOpenue, 06061IeHNE 1




CHUCTEeMaTHu3aIus 3HAaHUM.
OxpyrneHnue,
MPUOIIKEHNE, OTICHKA

[ToBTOpenue, o600IIeHNE U

CHCTEMATHU3aIHs 3HAHUM. bu6nunoreka [IOK
88 Penienne TeKCTOBBIX 33124 https://m.edsoo.ru/7f443b1
apudmeTnaecKumM 2
CIrocooom
[ToBTOpenue, 06o0IIEHNE U
CHCTEMAaTHU3aIls 3HAHWM. bubnuoreka [IOK
89 Pemenne TekCTOBBIX 3a1a4 https://m.edsoo.ru/7f443cd
apu(pMETHYECKIM 4
CIrocooom
[ToBTOpeHue, 0600ImIEeHNE 1
cUcTeMaTHu3aIus 3HaHUM. bubmuorexa [JOK
90 Pemenue TekCTOBBIX 3a71a4 https://m.edsoo.ru/7f443fe
apu(pMeTHYECKUM a
CIrocooom
[ToBTOpenue, 0600meHNE 1
CHUCTEMaTH3aIUs 3HAHUM.
TpeoGpasopanne bubnuoreka [JOK
91 https://m.edsoo.ru/7f4441¢
anredpanvdecKux .
BBIPAXCHHI, JJOITyCTHMBIE
3HAYCHUS
92 [ToBTOpenue, 06061IeHNE 1 but6mmoreka [JOK

CUCTEMATHU3ALUA 3HAHUU.
[IpeoOpasoBanue

https://m.edsoo.ru/7f44436
4




anredpandecKux
BBIpa)KeHHﬁ, A0IyCTHUMBIC
3HAYCHUS

[ToBTOpenue, o600IIeHNE U
CHUCTEMAaTHU3alUs 3HAHUM.

[IpeobpazoBanue bubmiorexa HOK
93 https://m.edsoo.ru/7f4446f
anredpandecKux 5
BBIpaKEHUH, OMyCTUMBIE
3HAYCHUS
Konrponsnas padora
"[loBTOpEeHuEe, 06001IEHNE
M CUCTEMAaTH3aIus 3HAHUH. bu6mmoreka [JOK
94 [Ipeo6pa3zoBanue https://m.edsoo.ru/7f444a9
anreOpandecKux 4
BBIpaKEHUH, OMyCTUMBIE
3Ha4YeHUs"
[ToBTOpenue, 0600meHNE 1
CHUCTeMaTHu3aIus 3HAaHWH. bubnuoreka [JOK
95 @yHKIUU: IOCTPOCHHUE, https://m.edsoo.ru/7f444c¢5
CBOMCTBA N3YUYEHHBIX 6
byHKIUH
[ToBTOpeHue, 06001IeHNE 1
CHUCTeMaTHu3aIus 3HAaHNMH. bubnuoreka [JOK
96 DyHKIUU: IOCTPOCHHUE, https://m.edsoo.ru/7f444f4
CBOMCTBa M3Yy4€HHBIX 4
byHKIIUH
97 [ToBTOpenue, 06061IeHNE 1 bu6mmoteka [IOK




CHUCTEeMaTHu3aIus 3HAaHUM.
@yHKINHU: TIOCTPOCHHUE,
CBOICTBA M3YUYECHHBIX
byHKIMiA

https://m.edsoo.ru/7f44516

a

98

[ToBTOpenue, 0600IIeHNE 1
CUCTEMaTH3aLUs 3HAHUM.
@yHKIUU: TIOCTPOCHHUE,
CBOMCTBA N3YYEHHBIX
byHKIUH

bubmuorexa [JOK
https://m.edsoo.ru/7f4452¢
6

99

[ToBTOpenue, 06001mEeHNE 1
CHUCTEMAaTHU3aIus 3HAHUM.
I'paduueckoe pemenne
YPaBHEHHUH U UX CUCTEM

bubmuoreka [JOK
https://m.edsoo.ru/7f44551
6

100

[ToBTOpeHue, 0600ImIEeHNE 1
cUcTeMaTHU3alus 3HAaHUH.
I'paduueckoe pemenne
YPABHEHUH U UX CUCTEM

101

HtoroBasi KOHTPOJIbHAS
pabota

102

O06006111eHIE U
CHCTEMATH3aIHs 3HAHUN

OBLIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

102

10




MMPOBEPSIEMBIE TPEGOBAHUSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
ITPOT'PAMMBbI

7 KIIACC
Kon N .
IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOM 00pa30BaTe/IbHOM NPOrPaMMbl
NpOBEPHEMOTO OCHOBHOTI0 0011er0o 00pa3oBaHus
pe3yJabTarTa
1 Yucna u BBIYMCICHUS
11 BeinonHsATh, coyerass yCTHbIE UM NMUCHbMEHHBIE MPUEMBI, apu(METHUECKHE ACUCTBUS C palMOHATbHBIMU
' YUCIIaMU
12 HaxonuTh 3Ha4€HUs! YUCIOBBIX BBIpAXKEHUI, IPUMEHATh Pa3HOOOPa3HbIe CIIOCOOB! U MPUEMBI BHIYUCIICHUS
' 3HA4YEeHUI IPOOHBIX BBIPAXKEHUH, coaepxKalmx 0ObIKHOBEHHbIE U AECATUYHBIE IpOoOU
13 [lepexoauts OT OAHON (OPMBI 3alUCH YHCENT K JPyroil (mpeoOpa3oBBIBaTh AECATHUYHYIO ApOOL B
' OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECSITUYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO AECATHYHYIO IPOOb)
1.4 CpaBHMBATh U yHOPSIIOYMBATh pallMOHAJIbHBIC YHCIIA
1.5 OKpyriarTh uncia
L6 BBINONHATS MPUKUAKY U OIEHKY pe3yJbTaTa BBIYMCICHUH, OLIEHKY 3HAYCHMH YHMCIOBBIX BBIPAYKECHH.
' BBINONHAT IEHCTBHS CO CTENEHSIMH C HATYpaJIbHBIMU ITOKA3aTEeISIMU
1.7 [TpuMeHSTh IPU3HAKH JETUMOCTH, PA3JI0KEHHE HA MHOKUTENN HATypPAIbHBIX YUCEIT
1.8 Pematp NPaKTUKO-OPUEHTHPOBAHHBIE 3aJa4u, CBSI3aHHbBIE c OTHOIIICHUEM BEJIMYHH,
NPONOPLUHOHATIBHOCTHIO BEJIMYHH, MPOLIEHTAMHU, HHTEPIPETHPOBATH PE3yJIbTaThl PEIICHUs 3a1a4 C YUETOM




OFpaHquHHﬁ, CBSI3aHHBIX CO CBOMCTBaMH paccMaTpuBaCMbIX 00BEKTOB

2 AnrebpanuecKue BbIpaXKEeHUs

51 Hcnonb3oBaTh anreOpanyeckyto TEPMHHOJIOTUIO M CHUMBOJIMKY, NPUMEHATh €€ B IPOLECCe OCBOCHMS
' y4eOHOro Matepuaia

2.2 HaxonuTh 3HaueHNs OYKBEHHBIX BBIPAKEHUN NPU 33JaHHBIX 3HAUYCHHUSX TEPEMEHHBIX

3 BeimonHATe npeoOpa3oBaHus IIEIOT0 BBIPAXKEHHUS B MHOTOWIEH NPUBEICHHEM MOJOOHBIX CaraeMblX,
' pacKpbITHEM CKOOOK

24 BBIMONHAT yMHOXKEHUE OJHOWICHA HAa MHOTOWIEH MU MHOTOWIEHA HAa MHOTOWICH, MPUMEHATh (HOPMYIIbI
' KBaJpara CyMMBbI U KBaJpaTa pa3HOCTH

)5 OcymiecTBIATh pa3iokKEeHUe MHOTOWIEHOB HAa MHOXKUTENM C IOMOIIBIO BBIHECEHHS 3a CKOOKM OOILIero
' MHOXHTEJISI, PYNITUPOBKYU CJIAaraeMbIX, IPUMEHEHHS (hOPMYJT COKPALIEHHOTO YMHOXKEHUS

6 [TpumensTh npeoOpa3oBaHMsi MHOTOWIEHOB Ul PEIICHUs Pa3iIMuYHBIX 3a]1ad M3 MaTEeMaTHKH, CMEKHBIX
' TIPEIMETOB, M3 PEATHLHON MPAKTUKH

2.7 Vcrnonb30BaTh CBOMCTBA CTENEHEH ¢ HATypaJIbHBIMH MMOKa3aTeISIMH I TPpeoOpa30BaHus BhIPAKECHUN
3 VYpaBHeHMs U HEpaBEHCTBA

31 Pemate JMHEHHBIE ypaBHEHUS C OJHOM IIEPEMEHHOW, NPHUMEHsS IIpaBUiIa IEpexoja OT HCXOJHOTO
' YpaBHEHUs K paBHOCUILHOMY eMy. [IpoBepsITh, SBISETCS JIM YUCI0 KOPHEM YPABHEHUS

3.2 [TpumensTh rpadpuueckue METO bl IPU PEIICHNH JIMHEWHBIX YPAaBHEHUHN U UX CHCTEM

3.3 [TonGupath mpuMepbI ap YMCe, SIBISIOMNXCS PEIICHUEM JIMHEHHOTO YPaBHEHUS C IBYMS IEPEMEHHBIMU

34 Ctpouth B KOOPJMHATHOMN IUIOCKOCTU IpaUK JTUHEHHOrO ypaBHEHUS C ABYMsS NIEPEMEHHBIMU; TOJb3YSCh
’ rpaduKoM, IPUBOJUTH PUMEPHI PEIICHUS YPABHEHUS

3.5 Pematpb cuctemsbl IBYX JTMHEWHBIX YPaBHEHUH C IByMS IEPEMEHHBIMU, B TOM YHCIIE TpaduuecKu

3.6 CocTaBisiTh M pellaTh JUHEWHOE YPAaBHEHUE WIIM CUCTEMY JIMHEWHBIX YPAaBHEHUH IO YCJIOBHUIO 3aJlayH,




HHTCPIIPETUPOBATL B COOTBECTCTBHUH C KOHTCKCTOM 3aJ1a4u HOJ'Iy‘lGHHBIfI pe3yjabTaT

4 Koopnunats! u rpaduku. OyHKIUU
41 N300pakaTb Ha KOOPAMHATHON MpsIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATAM, Jy4H,
' OTPE3KHU, MHTEPBaJIbl, 3alMChIBATH YHCIIOBBIE IPOMEXKYTKU Ha aIreOpanyecKoM s3bIKe
4.2 Otmedats B KOOPAMHATHOMN IJIOCKOCTH TOYKH 110 3a/laHHBIM KOOpJIUHATaM
4.3 Crpouts rpaduku JuHeHHbIX QyHKIUNA. CTpouTh rpaguk GyHKIUHN Yy = [X|
44 OnwuceiBaTh € MOMOMIBIO (DYHKIMHA HM3BECTHBIE 3aBUCUMOCTH MEXKIy BEIMYHMHAMHU: CKOPOCTH, BpEM,
' paccTosiHue, IeHY, KOJIMYeCTBO, CTOMMOCTb, TPOU3BOIUTEILHOCTD, BpeMsi, 00BEM pabOThI
4.5 HaxonuTh 3HaueHune (PyHKIMU 1O 3HAYEHUIO €€ apryMeHTa
46 [Tonumatp rpaduueckuii crocod NpeCTaBICHUs U aHAIN3a UHPOPMAIMH, U3BJIEKaTb U MHTEPIPETUPOBATH
' UH(POPMALIUIO U3 TPAPHUKOB PEATHHBIX MPOIIECCOB U 3aBUCHMOCTEH
8 KIIACC
Kox . .
IIpoBepsiemMble npeaMeTHbIE Pe3yJbTAThI 0CBOEHHSI OCHOBHOMH 00pa30BaTe/IbHOM MPOrpaMMbl
NpOBepPsIeMOro
posep OCHOBHOTI0 00111ero 00pa3oBaHus
pe3yJabTarTa
1 Yucna u BBIYUCICHUS
11 Hcnonb3oBath HauvajabHbIE MPEACTABICHUS O MHOXECTBE JIEHCTBUTENBHBIX YHCEN [UIsl CpaBHEHMS,
' OKPYTJICHUS U BBIYUCIICHUHN, N300pakaTh IEHCTBUTEIBHBIE YHCIIa TOYKAMHU Ha KOOPIWHATHOM MPSIMOiA
[TpumensTh NOHATHE apU(PMETHUECKOrO KBAaJPAaTHOIO KOPHs, HAXOIUTh KBAaJIpaTHbIE KOPHM, HCIIOJb3Ys MPU
1.2 HEOOXOJIMMOCTH KaJIbKYJIATOP, BBIIOJIHITH MIPe0Opa30BaHusl BBIPAXKEHUM, coJlepKallluX KBaJpaTHbIE KOPHHU,

HCIIOJIb3Ysl CBOMCTBA KOPHEH




1.3 Hcnonp30BaTh 3auc OONBIINX U MAJIBIX YUCEIl C IOMOIIBIO IECATUUHBIX qpobeil u cteneneii yncna 10
2 Anrebpanyeckue BbIpaXKEeHUs
21 [lpuMeHATh TMOHATHE CTENEHH C IEJIbIM [OKa3aTeleM, BBIMONHATh HpeoOpa3oBaHUs BBIPAKEHUH,
' COJIEpKalINX CTETIEHH C LEJIBIM I10Ka3aTeIeM
27 BhINONHATE TOKIECTBEHHBIE MTPEOOPa30BaHUS PAIIMOHATIBHBIX BBIPAKEHHI Ha OCHOBE MPaBHMJI JEHCTBUN Hax
' MHOTOWJICHAMH U aJareOpandyecKuMu IpoosMu
2.3 PackiiagpiBaTh KBapaTHBIN TPEXUIEH HA MHOKUTEIIN
24 [IpumensaTe npeoOpa3zoBaHMs BBIPAKEHUI JUIS PEIICHHS Pa3IMYHbIX 3a7ad M3 MaTEeMaTHKH, CMEKHBIX
' IPEIMETOB, U3 PEAIbHOIN NPAKTUKU
3 YpaBHEHMSI U HEPABEHCTBA
31 Pematp nuHeiiHble, KBapaTHbIE YPABHEHUS U PALlMOHAJIbHBIE YPABHEHMSI, CBOASILUECS K HUM, CUCTEMBI JIByX
YpaBHEHUH C IByMs IEPEMEHHBIMU
[IpoBoauTh mpoCTENIINE HCCIENOBAHUS YPAaBHEHUH M CUCTEM YpPaBHEHHI, B TOM YHUCIIE C NPUMEHEHUEM
3.2 rpaduueckux MpeAcTaBiIeHuil (yCTaHaBIMBAaTh, UMEET JIM ypaBHEHHE WJIM CHCTEMa YpPaBHEHHUIl pelleHus,
€CJIM UMEET, TO CKOJIbKO, M ITPOYEE)
[lepexoauts OT ciioBecHOU (HPOPMYIHPOBKH 337auu K €€ anredpandeckoil MoJIEIN ¢ IOMOIIbIO COCTABIICHUS
33 YpaBHEHUS WJIM CHCTEMbl YpaBHEHMH, HMHTEPIPETUPOBATH B COOTBETCTBHMM C KOHTEKCTOM 3a/ayd
MOJTyYEHHBIH pe3yJIbTaT
[IpuMeHsTh CBOMCTBAa YMCIOBBIX HEPABEHCTB JUIsl CPAaBHEHUS, OLIEHKH, pEIIaTh JUHEMHBIE HEPAaBEHCTBA C
34 OJTHOW MEPEMEHHOMN U X CUCTEMBI, aBaTh rpaUyecKyro WILTIOCTPAIIMI0 MHOXKECTBA PEIICHUI HEPABEHCTBA,
CUCTEMbI HEPABEHCTB
4 DOyHKIUA
41 [lonumaTh ¥ MCTONB30BaTh (HYHKIIMOHAJIBHBIC MOHATUS U A3BIK (TEPMUHBI, CHMBOJIMUYECKUE 0003HAYCHHS),

OTIpeIeNIATh 3HaUeHNe (PYHKIMH 110 3HAYCHUIO apTyMEHTa, ONPEJIeNIATh CBOWCTBA (PyHKIMH 110 e€ rpaduky




4.2

kix

Ctpouts rpaduku 31eMeHTapHbIX PYHKINN BUIA:

y=kl/x

, ¥ =X%, y =X, y = |X|, onuchIBaTh CBOMCTBA YNCIOBON (DYHKIINH MO e€ rpaduKy

9 KUIIACC

Kon nposepsiemoro

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl

pe3yabTrara OCHOBHOTI'0 00111er0 00pa3oBaHuA

1 Yucna v BBIYUCTIECHUS

1.1 CpaBHUBaTh U YIIOPSAOYUBATh PAllMOHAJIbHBIE U UPPALlMOHATIbHBIC YHCIIA

19 BoimonusaTe apudmeTnueckue NEHCTBUS ¢ pallMOHAIbHBIMUA YMCIIAMU, COYETas YCTHbIE U MHCbMEHHBIE
‘ MPUEMBI, BBITTOIHATH BBIYUCIECHUS C UPPALMOHAIBHBIMU YU CIIAMU

13 Haxonute 3HaueHus CTENEHEW C LEIbIMU ITOKa3aTeNIIMU M KOpPHEH, BBIYMCIIATH 3HAYCHMSI YMCIIOBBIX
. BBIPAKCHUIN

14 OKpyIJATh AEHUCTBUTEIBHBIE YUCIIA, BBIOJHATh IPUKUIKY PE3yJIbTaTa BBIYUCICHUMN, OLIEHKY YMCIIOBBIX
' BBIPAYKCHUI

2 VYpaBHEHHUs U HEPABEHCTBA

2.1 Pemarp nuHelHbIe U KBaJgpaTHbIE ypaBHEHUsS, YPaBHEHUs, CBOASIIMECS K HUM, MPOCTEUIINEe TPOOHO-




palluOHAJIBHBIC YPABHCHUSA

Pemate cuctemsl IBYX JIMHEHHBIX YPAaBHEHHMU C JBYMs IIEPEMEHHBIMU M CUCTEMBI JABYX YPaBHECHHM, B

22 KOTOPBIX OJTHO ypaBHEHUE HE SBISCTCS JTMHEHHBIM
53 Pemate TekcTOBbIE 3ajaud ajareOpanyeckKuM CHocoOOM C IMOMOINBIO COCTABJICHHSI ypaBHEHUS WIIU
' CHCTEMBI JBYX YPaBHEHHH C IByMsI IEPEMEHHBIMU
[IpoBoauTh IpOCTENIINE UCCIIENOBAHUS YPABHEHUN U CUCTEM YPAaBHEHHI, B TOM YHUCIIE C IPUMEHEHHEM
24 rpadUyecKkux MpeACTaBIECHUN (HampuMmep, yCTaHABIMBaTh, UMEET JIM ypaBHEHHWE WIM CHCTEMaA
YPaBHEHHH PEIICHUS, €CIIH UMEET, TO CKOJIBKO)
55 Pemate nuHelHbIE HEpaBEHCTBA, KBAJpaTHbIE HEPAaBEHCTBA, M300pa)kaTh pELICHHE HEPaBEHCTB Ha
' YHCIIOBOM MPSIMOIA, 3aITMCBHIBATh PEIIEHHE ¢ TOMOIIBIO CHMBOJIOB
Pemrate cucTeMbl JTMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPAaBEHCTB, BKJIIOYAIONIME KBAJpPATHOE
2.6 HEPAaBEHCTBO, 300pakaTh PEILIEHNE CUCTEMbl HEPABEHCTB Ha YMCIIOBOI MPSAMOIL, 3aHUChIBaTh PELICHHE C
MTOMOIIIBIO0 CHMBOJIOB
2.7 Vcnonp30BaTh HEPaBEHCTBA NPU PEIICHUH Pa3IMYHbBIX 33]a4
3 OyHKINN
Pacnio3HaBath (QyHKIMHM H3y4eHHBIX BHJIOB. Iloka3plBaTh CXEMAaTHYECKH pPACIOJIOXKEHHE Ha
3.1 KOOpAWHATHOM IuIOCKOCTH rpadukoB ¢(yHkomid Buma: y=kx, y=kx+b, y=k/x, y=ax’tbx+c, B
3aBUCUMOCTH OT 3HaYeHHUN K03(p(PUIIMEHTOB, ONMCHIBATh CBOMCTBA (PYHKLIUI
39 [Toka3pIBaTh CXeMaTHYECKH PACIIONIOKEHUE HA KOOPAWHATHOHN IIOCKOCTH rpadukoB QyHKIMIA Buaa y =
. VX, Yy = [X| ¥ onuChIBaTh CBOICTBA (PYHKIIMI
13 Crtpouth W wH300pakaTh CXEMaTHYECKHM TpaduKH KBagpaTHUHBIX (PYHKIMHA, ONUCHIBATH CBOICTBa

KBaJ[paTUYHBIX QYHKIUH 110 UX rpadukam




Pacnio3HaBaTh KBagpaTHUHYO (PyHKIMIO 10 (opMyJie, IPUBOANUTH IPUMEPHI KBaIPATUUHbBIX QYHKIMN U3

34 peanbHOM JKHU3HU, PU3UKHU, TEOMETPUH
4 Apudmerrueckas ¥ reoOMeTpHUUECcKasi IPOTrPECCUH

4.1 Pacnio3HaBaTh apupMeTHUYECKYI0 U TE€OMETPUUECKYI0 IPOTPECCUH MPH pa3HbIX CrIoco0ax 3alaHus

42 BBIMONHATE BBIYUCICHUS C MCIIONB30BAaHHEM (HOPMYJT #-TO WieHa apupMETHIECKONH M TeOMETPUIECKOi
. IIPOrpeccuii, CyMMBI IIEPBBIX N YWICHOB

4.3 N300pakaTh 4IeHbl MOCIEI0BATEIBHOCTH TOYKAMH HA KOOPJMHATHON TIOCKOCTH

44 Pemartp 3amaun, cBsi3aHHBIE C YHUCIOBBIMU IOCIIEOBATEIBHOCTSAMHU, B TOM YHUCIE 3a7aud U3 pPeabHOU

KHU3HU (C UCIOJIb30BAaHUEM KaJIbKYJIATOPA, UPPOBBIX TEXHOJIOTHI)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
1 Uucna v BBIYUCIEHUS
11 JlpoOu OOBIKHOBEHHBIE U JIECSATUYHBIC, MEPEXOi OT OAHOM (opMmbl 3amucu apobeit k npyroi. [lonsrue
' palMOHAIbHOIO YKMCIIA, 3aIIUCh, CPAaBHEHHE, YIOPSA0YMBAHUE PAIMOHATIBHBIX YHCEI
12 Apudmernueckue necTBUS ¢ pallMOHANBHBIMU YnciaMu. PereHue 3aad U3 peajibHON MPAKTUKU HA 4acTH,
' Ha Ipo6u
13 CreneHb ¢ HaTypaJIbHBIM MOKA3aTeJIeM: ONpeIeeHue, MPeodpa3oBaHre BRIPaKEHUI Ha OCHOBE OTIPE/IEICHuS,
3aMuCh OOJBIINX YHCET
1.4 [TporieHTsl, 3amuch NMPOLEHTOB B BHJIE IpoOM M ApoOM B BHJE NPOLEHTOB. Tpu OCHOBHBIE 3a/laud Ha
MIPOLICHTBI, PELICHUE 33/1a4 U3 pealbHON MPAKTUKU
1.5 IIpumeHeHre NpU3HAKOB IEITMMOCTH, Pa3JI0KEHUE HA MHOXKMTEIN HATYPaJIbHBIX YHCEI
1.6 PeasibHbIe 3aBUCMMOCTH, B TOM YHUCIIE TIpsiMasi K 0OpaTHasi MPONOPLUUOHAIBHOCTH
2 Anrebpanyeckue BbIpaXKeHHsI
2.1 IlepemeHHbIE, UNCIIOBOE 3HAUEHUE BBIPAXKEHUS ¢ IEPEMEHHOM. JlonyCcTHMBbIE 3HAaUEHUS IEPEMEHHBIX
2.2 [IpencraBieHne 3aBUCMMOCTH MEX]ly BEIMYMHAMHU B BUJIe GopMyJibl. Berarcnenus no gpopmynam
2.3 ITpeoOpazoBanue OyKBEHHBIX BBIPAKEHUH, TOKAECTBEHHO PaBHBIE BRIPAKEHUS
2.4 CBoiicTBa CTETICHH C HATYPaJIbHBIM ITOKAa3aTEIeM




2.5

OI[HO‘-IJ'IGHBI 1 MHOrowieHbl. CTerleHb MHOTOYJICHA. CJ'IO)KGHI/IG, BbIYUTAHUC, YMHOXKXCHHUC MHOI'OYJICHOB

@opMyIIbl COKpAIIEHHOTO YMHOXKEHHUS: KBAJpaT CyMMbI ¥ KBaJpaT pazHOCTH. PopMyiia pa3HOCTH KBaJpaTOB.

26 Pa3nojxeHne MHOrO4JI€HOB Ha MHOKUTENIN
3 VYpaBHeHus

3.1 YpaBHeHHEe, KOPEHb YpaBHEHUsI, TPaBUiIa MPeoOpa30BaHUs yPaBHEHUS, PABHOCHIIBHOCTh YPaBHEHUI

19 JInHeliHOE ypaBHEHHE C OJHOW NEPEMEHHOW, YMCIO KOPHEW JIMHEHHOI'O YpPAaBHEHMs, PELICHUE JIMHEHMHBIX
. yPaBHEHHIA

33 CocraBnenue ypaBHEHUH 10 YCIOBHIO 3a/1auu. PelieHue TeKCTOBBIX 3a/1a4 € MTOMOILbIO YPAaBHEHUM

34 JluneiiHoe ypaBHEHUE C IBYMs IEPEMEHHBIMH U €ro rpaduk

15 Cucrema ABYX JMHEWHBIX YpaBHEHHH € JByMsl IE€peMEHHbIMU. PelieHne cucteM ypaBHEHMH CIocoOOM
' M0/ICTaHOBKU. [IprMepsl peleHus! TEKCTOBBIX 33/1a4 ¢ TOMOUIbIO0 CUCTEM YPaBHEHUN
4 Koopaunats! u rpaduku. OyHKuun

4.1 Koopannara To4uky Ha mpsamMoit

4.2 Uucnosble IpoMeKyTKU. PaccTosiHre MeX Iy 1BYMs TOUKaMU KOOPJAMHATHOU IIPSIMOM

43 [IpsimoyronbHast cuctema koopauHat, ocu Ox u Oy. AOcuucca W OpAMHAaTa TOYKM HA KOOPIMHATHOM
' IJIOCKOCTH

4.4 [Tpumeps! rpadukoB, 3anaHHbIX Gopmynamu. UTeHne rpagKoB peasbHBIX 3aBUCUMOCTEH

4.5 [Tonstue pynkuuu. I'papuk ¢pynkuu. CoiicTBa GpyHKIMM

4.6 Jluneiinas Qynkius, e€ rpaduk. ['padux pynkuum y = |X|

4.7 I'paduaeckoe pereHne TMHEHHBIX YPABHEHUN M CHCTEM JIMHEWHBIX YpaBHEHUN

8 KUIACC




Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHUSA

Ywucna U BEIYUCICHUS

KBanpatubiii kopeHb u3 uwucina. [loHstue 00 wuppauuoHambHOM uwucie. JlecATUUHbIE NPUOIMKEHUS

L VPPAIMOHAIBHBIX YKCEIT

12 CBoiicTBa apu(MeTHUECKUX KBAJPATHbIX KOPHEH M HX NPUMEHEHHE K IPeoOpa3OBaHMUIO UHCIOBBIX
' BBIpQ)XEHUI U BBIYUCIEHUSIM. J[efiCTBUTEIbHBIE YKCIIa

1.3 CrerneHb ¢ 11€TbIM MOKa3aTeseM U e€ cBoiicTBa. CTaHgapTHAs 3alKCh Yncia
2 AnrebpanuecKue BbIpaXKEHUs

2.1 KBanpaTHblii TpEXUIieH, pa3ioskeHNe KBaIpaTHOTO TPEXWICHA HA MHOKHUTEIH

2.2 Anrebpanueckas 1poob. OCHOBHOE CBOMCTBO anredpanyeckon Apoou

23 Cnosxenue, BBIYMUTaHNE, YMHOXKEHUE, JeJIEeHUE anre0pandeckux apooei

24 ParrionanbHbIe BRIpaKEHUS M UX IpeoOpa3oBaHue
3 VYpaBHEHNs 1 HEPAaBEHCTBA

3.1 KBagparHoe ypaBHeHue, popMyiia KopHel KBaapaTHOro ypaBHeHus. Teopema Buera

3.2 Pemienue ypaBHeHM, CBOAAIINXCA K JMHEHHBIM M KBAIPAaTHBIM

33 [Ipocreiimne qpoOHO-palMOHaIbHbIE YPaBHEHUS

34 I'paduueckas MHTEpIIpeTaMsl YPaBHEHUH € JIByMsI IEPEMEHHBIMH U CUCTEM JIMHEWHBIX YpPaBHEHHUH C ByMs
' nepeMeHHbIMU. [IprMepbl pereHnst CUCTeM HeJIMHEHHBIX YpaBHEHUH C IBYMsI IEpEMEHHBIMU

3.5 Pemenne TekcTOBBIX 3aau aNredpandeckium crocoOom

3.6 YucnoBble HEpaBEHCTBA U X CBOMCTBA

3.7 HepaBeHCTBO ¢ 01HOM ITEpEMEHHOM

3.8 PaBHOCHIIBHOCTH HEPABEHCTB




3.9

JIvHeiiHbIe HEpaBEHCTBA C OJJHOM NEPEMEHHOM

3.10 CucTtembl TMHEWHBIX HEPABEHCTB C OJIHOM NEpEMEHHON
4 OyHKIMT
4.1 [Tonstue pynkpm. O61acTh onpeneneHuss 1 MHOXKeCTBO 3HaueHH QyHkimu. CriocoObl 3aganus QyHKIMNA
4.2 I'paduk pynkuuu. Yrenrne cBOUCTB GYHKIMH 1O €€ rpaduky
4.3 [Tpumeps! rpadukoB YHKIHIA, OTPAKAIOIINUX PEaThHBIE TPOIECCHI
4.4 DyHKIMH, ONKCHIBAIOLINE MPSIMYIO M 0OPaTHYIO MPOMOPIHOHAIBHBIE 3aBUCUMOCTH, UX IpaduKu
4.5 OyHkIUu y =x?% y = x?
4.6 OyHKImMK y = Vx, y = |x|
4.7 I'padmyeckoe penieHue ypaBHEHUN U CUCTEM YpaBHEHUM
9 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
1 UYucna v BBIYUCIECHUS
1.1 PanmonanbHbIe UmciIa, HPpAOHAIBHBIC YHCIIA, KOHEYHbBIE M OECKOHEYHBIC IECATHYHBIC TPOOH
MHOXecTBO JEHCTBUTENBHBIX YHUCEN, NCHCTBUTENBHBIE YHCIAa KaK OECKOHEUHbIEe AECATHYHBbIE ApoOH. B3anmHuo
1.2 OJTHO3HAYHOE COOTBETCTBHE MEX]y MHOKECTBOM JEHCTBUTENbHBIX YHMCEN U KOOpAMHATHOH mpsimoll. CpaBHeHHE
NeWCTBUTEIbHBIX YHCEI
1.3 Apudmernueckue NeUCTBUS C ICUCTBUTEIBHBIMU YHCIAMHU
1.4 W3mepenus, nmpuOIMKeHUs, OLEHKH. Pa3Mepbl OOBEKTOB OKpY’KAlOIIEro MHpa, JJIUTEIBHOCTb MPOLECCOB B

okpy:xaromieM Mupe. [Ipubnmk€HHoe 3HaUeHne BETUYUHBI, TOUHOCTh Npubnmxenus. OkpyriaeHue yucen. [Ipukuaka




" OLICHKA PE3yJIbTATOB BBIUMCIICHHI

2 YpaBHEHUs1 U HEPABEHCTBA

2.1 YpaBHeHUs ¢ OJTHOM TTEPEMEHHOM

2.2 JIunelinoe ypaBHeHue. Pelienne ypaBHeHUH, CBOAAIIMXCS K JIMHEHHBIM

2.3 KBanpaTtHoe ypaBHeHue. Pemienue ypaBHEHMI, CBOASIIMXCS K KBaJPAaTHBIM

24 bukBanpatHoe ypaBHeHue. [IpuMepsl pelleHHs ypaBHEHUN TpPETbeM U 4YETBEPTOM CTENECHEW pA3JI0KEHUEM Ha
' MHOXHTENN

2.5 Pemenue 1poOHO-paliMOHAIbHBIX YPaBHEHHH

2.6 Cucremsbl ypaBHEHUH

2.7 YpaBHeHHE C IByMsI IEPEMEHHBIMU U €ro rpaduk

2.8 Pemenne cucreM IByX JIMHEWHBIX YPAaBHEHUH C JBYMS IIEPEMEHHBIMU

2.9 Pemenue cucreM 1ByX ypaBHEHUM, OHO U3 KOTOPBIX JIMHEWHOE, a APYroe — BTOPO CTEIICHU

2.10 I'padmyeckas uHTEpIpETALIUS CUCTEMBl YPAaBHEHUH C IBYMS IEpEMEHHBIMU

2.11 Pemenne TeKCTOBBIX 33729 aNreOpandeckuM crocooom

2.12 UucroBble HEPAaBEHCTBA U X CBOMCTBA

2.13 Pemenne nuHENHBIX HEPABEHCTB C OAHOU IIEPEMEHHON

2.14 Pemienue cucrem TMHEHHBIX HEPABEHCTB C OJHON NMEPEMEHHOM

2.15 KBagparHbie HEpaBeHCTBa

2.16 I'paduueckas uHTEpIIpETALMsl HEPABEHCTB M CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMU
3 OyHKIMN

31 KBagpatnunas ¢yHkuus, e€ rpagux u cBoiictBa. [lapabona, KoopAHHATH BEpIIMHBI MAapaboibl, OCb CUMMETPHH

napaboJIbI




3.2 I'paduku pynkmmit y=kx, y=kx+b u ux cBOMcCTBa

33 I'paduxu Qynkimit y=k/x, y = x° 1 uX CBOWCTBA

34 I'paduku GyHkmmii , m Ux CBOMCTBA
4 YucnoBble NOCIEI0BATEIBHOCTH

41 Omnpenenenue U crocoObl 3aJaHNs YUCIIOBBIX MOCIE0BAaTENbHOCTEN. 3aJaHNe MOCIIeA0BAaTEIbHOCTH PEKYPPEHTHOM
’ dbopmyoit u popmyroi n-ro dieHa

4.2 Apudmernueckas nporpeccusi. DopmyIisl #-ro 4ieHa apuhMETHYECKON IPOTrPECCUH, CyMMBI IIEPBBIX 71 YICHOB

4.3 I'eomerpuueckas nporpeccust. QopMyIibl 7-ro 4ieHa FeOMETPUUECKOM MPOrpeccur, CyMMbl IIEPBBIX 71 YJICHOB

44 N3o0pakeHne 4ieHOB apu(METHYECKONH M T€OMETPHUECKOW MPOTrpeccHil TOUKaMU Ha KOOPAMHATHOW TUIOCKOCTH.
' JIMHENHBIN U SKCITOHEHIIUAIBHBIA POCT

4.5 CnoskHbI€ TPOLIEHTHI




ITPOBEPAEMBIE HA OI'S 10 MATEMATHUKE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJBHON MIPOTPAMMBI OCHOBHOI'O OBIIEI'O OGPA3OBAHUSI

Konx nposepsiemoro
TpeOOBaAHUS

IIpoBepsiemble TPeOGOBaHMSA K NMPeEAMETHBIM Pe3yJIbTATAM OCBOCHHSI OCHOBHOM 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOT0 0011ero oopaszoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATHSIMHU: MHOXECTBO, TIOJMHOKECTBO, OMEpalliy HaJl MHOKECTBAMHU; YMEHHE
OIepUpPOBaTh MOHATUAMHU: Tpad, CBA3HBIN rpad, AepeBo, LUK, MPUMEHATh UX MpPU PEIICHUHU 3ajady;
yMEHHE HCMOIb30BaTh TpaduiecKkoe MpeacTaBIeHHe MHOXECTB JJIsi OMHCAHUS pealbHBIX MPOILECCOB U
SIBJICHUI, TIPU PEIICHUH 3a]1a4 U3 IPYTUX yYeOHBIX MPEIMETOB

VYmMmenue ONCprUpoOBaTh TMOHATHAMHA: OIPCACICHUC, aKCHUOMd, TEOpEMa, MHOKA3aTCIbCTBO, YMCHHUC
pacrno3HaBaTb MCTUHHBLIC W JIOXKHBIC BBICKA3bIBAHHA, MPUBOAWUTL NPUMEPLI U KOHTPIPHUMEPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHUS BBICKa3BIBAaHUH

Vmenue ONECpHUPOBATh IOHATUAMU: HATYPAJIbHOC YHCIO, IPOCTOC MW COCTAaBHOC 4YHCIO, ACINMMOCTH
HaTypaJIbHbIX YHCCJI, IIPU3HAKU ACIMMOCTHU, LCJIOC YHUCIIO0, MOAYJIb 4YHUCIIA, OOBIKHOBEHHAS I[pOGB n
JACCATUYHAsA ,Z[pO6B, CTaHHapTHBIfI BHUA 4YHUCIA, PAOUOHAIBHOC 4YHCIO0, HPpALUOHAJIBHOC YHUCIIO,
apI/I(bMeTI/ILIeCKI/Iﬁ KBaI[paTHBII;'I KOp€Hb, YMCHHEC BBLIIIOJTHATH HGfICTBHH C 4YucCjiaMH, CpaBHUBATb H
yYnopsaagouuBaTtb 4ucCia, HIpPCACTABIIATL YUCIIa Ha KOOpHHHaTHOﬁ HpHMOI;'I, OKpYIJIATh 4HCJia;, YMCHHC
ACIaTh IPUKUAKY U OLCHKY pE3yJjibTaTa BBIUMCIICHHI

YMeHue onepupoBaTh MOHATHSAMH: CTENEHb C LENbIM IOKa3zaTeneM, apu(pMETHUEeCKHI KBaJpaTHbII
KOpEHb, MHOTOUJIEH, ajredpanyeckas JpoOb, TOKIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJIbHOHM CTENEeHU
00JbIlle €IMHUIBI; YMEHHE BBINOJHATH Pacy€Thl 1Mo (Gopmyiam, Ipeodpa3oBaHUs LENBIX, JPOOHO-
palMOHATIbHBIX BBIPAKEHUI U BBIPAXKEHUN C KOPHIMH, Pa3JI0KEHHE MHOTOUIEHA HA MHOXKUTEIH, B TOM

YlClie C UCIOJIb30BaHUEM (DOPMYIT pa3HOCTU KBAJAPaTOB U KBaJipaTa CyMMbI U pa3HOCTH

YMeHue ONCpUpPOBaATH IOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHHC C O,Z[HOﬁ HCpGMGHHOfI, YHCJIIOBOC




HEPaBEHCTBO, HEPABEHCTBO C IEPEMEHHOI; yMEHHE pelllaTh JUHEHHbIE M KBaJpaTHbIE ypaBHEHUS,
JIpOOHO-pallMOHANIbHBIE YpPAaBHEHUS C OJHOM IEpPEMEHHOW, CHCTEMbl JBYX JIMHEHHBIX YypaBHEHUH,
JTUHEHbIE HEepaBEHCTBA M MX CHCTEMbI, KBaJpaTHbIe U JIPOOHO-pallMOHAIbHBIE HEPABEHCTBA C OIHOMN
MIEPEeMEHHOI, B TOM YHUCJIE NP PEIICHUHU 3aJa4 U3 IPYrHX MPeIMETOB U MPAKTHUYECKUX 33a/]ay; YMEHUE
UCIOJIb30BaTh KOOPJUHATHYIO MPSMYI0 U KOOPAMHATHYIO IUIOCKOCTH U HM300pa)KEHUs pelieHui
ypaBHEHUM, HEPABEHCTB U CHCTEM

YMeHue onepupoBaTh MOHATUSAMHU: (YHKIUS, TpaduK QYHKUMH, HYIH (QYHKIUH, TPOMEXYTKU
3HAKOIOCTOSIHCTBA, MPOMEXYTKH BO3pacTaHMs, yObIBaHMs, HauOOJbIIee M HAUMEHbIIEEe 3HAYCHHS
(GYyHKIMU; yMEHHE ONEepUpOBaTh MOHATHAMU: MpsiMas MPONOPLUOHAIBHOCTb, JUHEWHAs (QyHKIHS,
KBaJpaTU4Hasi (QYHKLUS, oOpaTHas NPONOPLUOHAIBHOCTb, Napabosia, runepbosia; yMEHUE CTPOUTH
rpaduku GyHKIUH, UCTIONIB30BaTh TpadUKH ISl ONpe/ieNIeHHs] CBOMCTB MPOLIECCOB U 3aBUCUMOCTEH, JUIs
peleHus 3a1ad U3 JAPYrHX Y4eOHBIX MPEIMETOB M peajbHOM >KU3HU; YMEHHE BbIpakaTh (popmyliamu
3aBHCUMOCTH MEXJly BeJITMUYNHAMU

YMeHue OIICPHUPOBATL TMOHATHAMU: IIOCICOOBATCIIbBHOCTD, apHQ)MeTI/I‘ICCKaH H TCOMCTPpHUUYCCKaAA
nporpecCur; yMCHUC HCII0JIb30BATh CBOMCTBa HOCJI@,I[OB&TGJ'IBHOCTGIZ, (bOpMYJ'IBI CYMMBI U 06mero YJICHA
IIpu pCIICHHUH 3a1a4, B TOM YHCJIC 3ada4 U3 IPYTUX y‘le6HBIX npeaMCTOB U peaanoﬁ KHU3HU

YMeHue pemath 3a/1a4i Pa3HbIX THUIIOB (B TOM YHCIE Ha MPOLEHTHI, JOJIM U YacTH, BUXKEHHUE, padory,
LIEHY TOBapoOB M CTOMMOCTb MOKYIOK M YCIyT, HAJOTH, 33Ja4dl U3 00JacTH YNpaBICHUS JUYHBIMH U
ceMeWHbIMU (PUHAHCAMH); YMEHHE COCTABISATH BBIPAKEHUS, YPaBHEHHUS, HEPABEHCTBA M CHUCTEMBI IO
YCIIOBHIO 3aJlaud, MCCIENOBaTh IMOJYYEHHOE pEIIeHHe M OICHWBATh MPaBAONOJOOHOCTH IMOIYYEHHBIX
pe3yabTaToB

YMeHue onepupoBaTh IMOHATUSMH: (Urypa, TOYKa, OTPE30K, MpsAMas, Jyd, JIOMaHas, Yrodi,
MHOTOYTOJIbHUK, TPEYTrOJbHHUK, PABHOOEAPEHHBI U PaBHOCTOPOHHUI TPEYTOJbHUKHU, MPSIMOYTOIbHBIH
TPEyrojJbHUK, MeIuaHa, OMCCEeKTpHUCa W BBICOTA TPEYTrOJIbHUKA, YETBIPEXYTOJIbHUK, Mapajljiesorpamm,
poMO, MpPSIMOYTOJBbHMK, KBaJparT, Tpameuusi; OKPYKHOCTb, Kpyr, KacaTelbHas; 3HAaKOMCTBO C




IpOCTPAaHCTBCHHBIMHA (bI/Il"ypaMI/I, YMCHHC PCIIATh 3aJa4u, B TOM YHUCIIC U3 HOBCG,Z[HGBHOﬁ JKN3HHU, Ha
HaXOXIACHUEC '’COMCTPUICCKUX BEJIMYUH C IPUMCHCHUEM U3YUYCHHBIX CBOICTB (1)I/Il"yp u (baKTOB

10

YMmenue OIICPpHUPOBATH TOHATUAMU: PABCHCTBO (I)I/Il"yp, PaBCHCTBO TPCYT'OJIbHUKOB; MapalJICJIbBHOCTbL U
NEPpNCHAUKYIIIPHOCTL TMPAMBIX, YIroll MCKAY IMPAMBIMU, IMCPIICHAUKYJIAP, HAKJIOHHAsA, IIPOCKIHA,
HOI[OGI/IG (I)I/II" YP» HOJIO6HBI€ TPCYIrOJIbHUKH, CUMMCTPUSA OTHOCHUTCIBHO TOYKH U HpﬂMOfI; YMCHUC
pacno3HaBaTb paBCHCTBO, CHUMMCTPUIO U HO,Z[O6I/IG (I)I/Il“yp, napallICJIbHOCTh U HNCPHCHAUKYIIAPHOCTD
IPAMBIX B OKPYKAKOIICM MUPC

11

YMeHue onepupoBaTh MOHATUSMU: JUIMHA, PACCTOSHUE, Yroa (BEJIWYMHA yTria, CHHYC U KOCHHYC yria
TPEyroibHHKA), IJIOUIA/Ib; YMEHHE OIEHUBATh pa3Mephl MPEAMETOB U OOBEKTOB B OKPYIKAIOLIEM MHPE;
yMEHHE TNPUMEHATh (OPMYJNbl TMEepuMeTpa M IJIOMAAM MHOTOYTOJIBHUKOB, UIMHBI OKPYKHOCTH U
IoHIaId Kpyra, o0bemMa MpsiMOYTOJIbHOTO MapaieNenuriesia; yMeHIe MPUMEHSITh IPU3HAKU PaBEHCTBA
TPEYroJIbHUKOB, TEOPEMY O CyMME YTJOB TpeyrojibHHKa, TeopeMy [ludaropa, Tpuronomerpuueckue
COOTHOIICHHUS 111 BBIYUCIICHUS AJIMH, PACCTOSHUMN, TUIOIIa e

12

YMmenue u300paxkaTh IJIOCKUWE (PUTYpHl M MX KOMOMHAIMM, NMPOCTPAHCTBEHHBIE (UIYpHI OT PYKH, C
MOMOIIBI0 YEPTEKHBIX HHCTPYMEHTOB M 3JEKTPOHHBIX CPEACTB MO TEKCTOBOMY WM CHMBOJIBHOMY

OIIMCAaHHUIO

13

YMeHue onepupoBaTh HNOHATHAMU: MPSMOYTOJIbHAS CUCTEMa KOOPJMHAT; KOOPAMHATBHI TOYKH, BEKTOD,
CyMMa BEKTOpPOB, IPOM3BEIEHHE BEKTOpAa Ha YHUCIIO, CKAJIIPHOE IPOU3BEICHHE BEKTOPOB; YMEHHE
HCIOJIb30BaTh BEKTOPHI U KOOPJIMHATHI JUIS MPEACTaBICHUS JaHHBIX U pEIleHHs 3aJad, B TOM 4YHCIe U3
JPYTuX y4eOHBIX MPEAMETOB U PEaTbHOM KU3HU

14

YMeHue omnepupoBaTh TMOHSATHAMHU: CTOJIOMKOBBIE M KpPYroBBIE JWArpamMMbl, TaOJHIbI, CpexHee
apuQmMeTHuecKoe, MeauaHa, HauOoJIbllee U HAaMMEHbIIEe 3HaUeHHs, pa3Max YUCIOBOro Habopa; yMEHUE
U3BJICKaTh, MHTEPIIPETUPOBATh M MPEoOPa30BhIBaTh MH(OPMAIHIO, MPEACTABICHHYIO B Ta0iHMIax ¥ Ha
JyarpaMMax, OTpPakKaroL[yH0 CBOMCTBA M XAPAKTEPUCTUKHU PEAIbHBIX MPOLECCOB W SBICHUN; yMEHHUE

pacro3HaBaTb U3BMCHUYMBLIC BCIIMUYMHBI B OKPYKAKOIICM MUPC
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YMeHue ornepupoBaTh NOHATUSAMU: CIy4YailHBIA OMBIT (CIlydalHBIM SKCIEPUMEHT), 3JIEMEHTapHOE
coObITHE (PJIEMEHTApHBI HCXOJ) CIy4alHOTO OMbITa, CIy4aiiHOe COOBITHE, BEpPOSITHOCTH COOBITHS,
YMEHHE HAaXOAUTh BEPOSITHOCTH CIyYalHBIX COOBITHIA B OIMBITAX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
COOBITUAMHU; YMEHHE pelIaTh 3aJadydl METOJOM OpPraHM30BAaHHOTO Mepedopa U C HCIOJIb30BAHUEM
MpaBWJia YMHOXKEHUS; YMEHHUE OI[CHUBATh BEPOATHOCTU PeajbHBIX COOBITUN U SBJICHHM, TOHUMATh POJIb
MIPAKTHUYECKH TOCTOBEPHBIX U MAJOBEPOSITHBIX COOBITHI B OKpPY’KaIOIIEM MUPE U B )KU3HHU; 3HAKOMCTBO C
MOHSTHEM HE3aBUCHUMBIX COOBITHUI; 3HAKOMCTBO C 3aKOHOM OOJIBLIMX YUCEN M €r0 POJIbI0 B MAacCOBBIX
SIBIICHUSX

16

YMeHue BbIOMpPATh MOAXOASIIMM HM3YYEHHBIM METOJ Ui peLIeHHs 3a/laud, MPUBOAUTH IPUMEpPHI
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEM B NPUPOAEC U JKHU3HH, pPACIO3HABATH IIPOSIBICHUE 3aKOHOB
MaT€MaTUKd B HCKYCCTBE, OIUCBHIBATH OTHEJIbHBIC BBIAAIOLIUECS PE3YJbTaThl, IOJyYCHHBIE B XOJE
pPa3BUTHS MaTEMaTUKKU KaK HAyKH, IIPUBOJUTH IPUMEPbl MaTEMAaTHUYECKUX OTKPBITMM U UX aBTOPOB B
OTEYECTBEHHOW U BCEMUPHOU UCTOPUHU




INEPEYEHD 9JIEMEHTOB COJAEPXKXAHMUS, IIPOBEPAEMBbBIX HA OI'D IIO MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

1 Uucna u BEIYUCIIEHUS

1.1 Harypanbnble u nensie yncna. [Ipu3Haku 1eTMMOCTH IENbIX YHCeT

1.2 OOBIKHOBEHHBIE U JIECATUYHBIE POOH, MMPOIIEHTHI, OECKOHEYHBIC TEPHUOINUECKUE TPOOH

1.3 Panmonanbsheie uncia. ApupMeTnyeckue onepanyuy ¢ paoHaIbHbIMU YUCIaMU

1.4 JetictButenpHbIie yncia. ApupMETHISCKHUE ONIEPAIH C ICHCTBUTCIILHBIMUA YHCIaMHU

1.5 [TpubnmxEHHBIE BEIUMCIICHUS, TPaBUIIA OKPYTIICHHS, IPUKUIKA U OLICHKA Pe3yJIbTaTa BHIYUCICHUH
2 AnreOpandeckue BhIpaKCHUS

2.1 BykBeHHbIE BbIpaXXKeHUs (BBIPAXKEHUSI C IEPEMEHHBIMU )

2.2 Crenenb c 1enbIM nokazareneM. CTeneHb ¢ palroHalbHBIM MoKa3aTeneM. CBOWCTBA CTETIEHU

23 MHorouseHsl

24 Anrebpanueckas 1pooOb

2.5 Apudmernueckuii KOpeHb HaTypadbHOU cTeneHu. JedcTBus ¢ apuMETHYECKUMH KOPHSIMHU HATypAIbHOW CTETIEHU
3 YpaBHEHMSI U HEPABEHCTBA

3.1 Lensle u 1poOHO-panoHanbHbIe ypaBHEHHs. CUCTEMbI U COBOKYITHOCTH YpaBHEHHM

3.2 Lenbie u 1poOHO-panoHaIbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPaBEHCTB

33 Pemrenne TekcToBBIX 3a1a4
4 UucnoBsle NOCIEA0BATENBHOCTH

4.1 ITocnegoBaTeIbHOCTH, CIIOCOOBI 3aaHMs II0CIIEN0BATEIHLHOCTEN




4.2

Apudmernueckas 1 reomeTpudeckas nporpeccur. @opmyra CI0XXHbBIX IPOLIEHTOB

5 DyHKINUA
OyHkus, crnocodsl 3ananus ¢yHkuuu. I'padpuk Qynkmnumu. O6macTs ompenenaeHrus U MHOXKECTBO 3HAYCHMH (DYHKIHMH.
5.1 Hymn ¢ynxmuu. IIpomexyTku 3HaKonmocTostHCTBA. [IpoMEXyTKHM MOHOTOHHOCTH (yHKIMH. MakKCUMyMbl U MUHHUMYMBI
¢ynkuuu. Haubonbliee n HauMeHblee 3HaYeHUE (PYHKIIMU Ha TPOMEXYTKE

6 Koopaunats! Ha IpsIMO M INTIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlexapToBbI KOOPJIMHATHI Ha TNIOCKOCTH

7 I'eomerpus
7.1 I'eomeTrpuueckue ¢purypsl u ux cBoiicTBa
7.2 TpeyronbHUK
7.3 MHOTOyTOIBbHUKH
7.4 OKpy’>KHOCTb U KpYyT
7.5 N3MepeHne reoMeTpuueCKuX BEJIUYHH
7.6 Bexkrops! Ha TI0CKOCTH

8 BepoatHOCTb 1 cTaTHCTHKA
8.1 OnucarenpHas CTAaTUCTUKA
8.2 BepostHOCTB
8.3 KomOunaTopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

1. Anre6pa — 7 kiacc: yueOHUK JJIs yHanuxcsi 001eo0pa3oBaTesibHbIX
yupexaenuit/ A.I'.Mep3nsk, B.b.Ilononckuii, M.C fxup. — M.: Benrana —
I'pad

2. Anrebpa — 8 ki1acc: yueOHUK JJIsl yJauuxcst 001eo0pa3oBaTeibHbIX
yupexaenuit/ A.I'. Mep3msik, B.b.Ilononckuit, M.C.Skup. — M.: Bentana —
I'pad

3. Anre6pa — 9 kJacc: yueOHUK i ydyanuxcsi o01eo0pa3oBaTesibHbIX

yupexaenuit/ A.I'.'Mep3nsk, B.b.Ilononckuii, M.C fxup. — M.: Benrana —
I'padp

METOANYECKHUE MATEPHUAJIbBI IS YUUTEJIA

Anrebpa—7 kiacc: TUAAKTUYECKUE MaTepUaIbl: TOCOOUE ISl yHaIuXxcs
obmeoOpazoBarenbHbIX yupexaeHuit/ A.I'.Mep3zisik, B.b.IlonoHckuid,
E.M.PabunoBuu, M.C . Sxup. — M.: Benrana — I'pad

Anrebpa —8 Kacc: AUIaKTUUYECKUE MaTEPHAIIbL: TOCOOUE IS yUaIUXCs
obmeoOpazoBarenbHbIX yupexaeHuit/ A.I'.Mep3zisik, B.b.IlonoHckuid,
E.M.PabunoBuu, M.C . Sxup. — M.: Benrana — I'pad

Anrebpa — 9 kiacc: IMIaKTHUYECKUE MaTEpHUAIIbl: TOCOOME IJIsl yJaluXCsl

obmeoOpazoBarenbHbIX yupexaeHuit/ A.I'.Mep3zsik, B.b.IlonoHckuid,

E.M.PabunoBuu, M.C . Sxup. — M.: Benrana — I'pad

IHUD®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
MHTEPHET

http://school-collection.edu.ru — Equaas xommekmus udpoBbIxX
00pa3oBaTeNbHBIX PECYPCOB

http://window.edu.ru/ - becrutatnas snexkTpoHHast OMOIMOTEKa OHIANH



«EnuHoe okHO JocTyna K HHPOPMAIIMOHHBIM pecypcam»

https://etudes.ru/ MaremaTuueckue 3THOIbI

https://www.problems.ru/ 3agaun 1o JT0rMKe U TEOPUH MHOXKECTB, airedpe u
apudMeTHKe, reoMeTpur, KOMOUHATOPUKE, BEPOSITHOCTH U

CTaTUCTUKU, MATEMAaTUYECKOMY aHAIM3y, pa3paboTaHnHbie MOCKOBCKUM
IIEHTPOM HETIPEPHIBHOTO MaTeMarnudeckoro oopazoanust (MIIHMO)
https://math.ru/ CaliT s MIKOTPHUKOB, CTYACHTOB, YUUTENEH U ISl BCEX TeX,

KTO MHTEPECYETCS MAaTEMAaTUKON
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