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PABOYAS ITIPOTPAMMA
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y4e0HOro Kypca «AJreopa»

U151 oOydarommxcs 7-9 KiaccoB

HOACHUTEJBHAS 3AIITMCKA

Anre0pa sBIISIETCS OHUM U3 OMOPHBIX KYypPCOB OCHOBHOTO 00IIero oOpa3oBaHus: OHA
oOecrieunBaeT W3y4YCHUE JPYTUX JUCIUIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK |
T'YMaHUTAPHOTO ITUKIIOB, €€ OCBOCHHE HEOOXOIUMO Uil TIPOJOJDKEHUS OOpa30BaHUSI U B
MOBCEHEBHON O kM3HU. Pa3BuThe y 0OyYaromuxcsi HAy4YHBIX MPEACTaBICHUN O
MPOUCXOXKJICHUH W CYIIHOCTH aire0panueckux aOCTpakiui, Ccrocode OTpakeHUs
MaTeMaTHYECKOM HAyKOW SBICHHMM MW TIPOIIECCOB B TIPUPOJE H OOIISCTBE, POJIH
MaTeMaTHYeCKOTO MOJICTUPOBAHMS B HAYYHOM TO3HAHWU W B TIPAKTHUKE CIIOCOOCTBYET
(hOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PCHHUS W KAYECTB MBINIICHUS, HEOOXOIUMBIX IS
ajanTaly B COBpeMEHHOM IudpoBoM oOmiecTBe. M3ydeHue anreOpbl oOecrieunBacT
pa3BUTHE yMEHHS HaOMIOAaTh, CpaBHUBATh, HAxXOJIWUTh 3aKOHOMEPHOCTH, TpeodyeT
KPUTUYHOCTH MBIIIJICHUS, CTIOCOOHOCTH apryMEHTUPOBAaHHO 00OCHOBBIBATh CBOM JCHCTBUS
U BBIBOJABI, (OPMYIMpPOBaTh yTBepkIeHHs. OcBOGHHE Kypca anreOpbl oOecredrBacT
Pa3BUTHE JIOTHYCCKOTO MBINUICHHUS OOYYaroNIuXcs: OHU HCIONB3YIOT JECAyKTUBHBIE W
WHYKTUBHBIE PACCYKJEHUs, 0000IICHIE U KOHKPETH3AIMI0, a0CTparupoBaHne U aHAJIOTHIO.
OOyuenue anrebpe mpeAmnoyaracT 3HAYUTEIBHBIM 00BEM CAMOCTOSITEIPHON NESITEIbHOCTH
0o0ydJaronmxcsi, IMO3TOMY CaMOCTOSATEIBLHOEC pEIICHUE 3a7ad SBISCTCS peanu3aluei
JESATETBHOCTHOTO TIPUHITUIIA O0yYCHHUS.

B crpykType mporpammbl y4eOHOTO Kypca «Anredpa» sl OCHOBHOTO OOIIETO
o0pa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIHHO-METOAUYECKIEe TUHUH: «Yucna u
BBIYHCIICHUS, «AJITeOpandecKre BRIPAXKCHUSY, « Y paBHCHUS M HEPABEHCTBAY, « DyHKINIY.
Kaxknas u3 3Tux comepkaTebHO-METOAMUECKUX JIMHUM pa3BUBACTCS HA MPOTSHKCHUHN TPEX
JIeT U3y4YEeHUS Kypca, B3aMMOACHCTBYS C IPYTUMHU €T0 JIMHUSAMU. B X0/1€ n3yueHus: yaeOHOTO
Kypca OOydYarouuMmcsi MPUXOJIUTCA JIOTUYECKH PACCYX AaTh, HCIOJIb30BaTh TEOPETHUKO-
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MHOECTBEHHBIH S3bIK. B CBSI3U C ’TUM B TporpaMmy yueOHOTO Kypca «Anredpay BKIFOUYEHBI
HEKOTOpPhIE OCHOBBI  JIOTMKH, MPEJCTABICHHBIE BO BCEX OCHOBHBIX paszjenax
MaTeMaTUYeCKOro O00pa30BaHUS M CIIOCOOCTBYIOIINE OBJIAJIEHUIO OOYYAFOIITMMUCS OCHOB
YHUBEPCAIBHOTO  Maremathueckoro  s3bika.  ColepkarenbHOM U CTPYKTYpPHOH
0COOCHHOCTBIO YUEOHOTO Kypca «Anredpay sIBIsSETCS €ro HHTErPUPOBAHHBIN XapaKkTep.

Conepxanue nuHUM «YucClia U BBIUMUCICHUS CIYKUT OCHOBOM Jisl NallbHEHIIETro
M3YUYCHHS] MAaTEMATUKHU, CIOCOOCTBYET PA3BUTUIO Y 00YUAIOIINXCSI TIOTHUYECKOTO MBIIUICHUS,
(GOpPMHUPOBAHUIO YMEHHUS TIOJIB30BATHCA QITOPUTMAMH, a TakKe NPHOOPETCHHIO
PaKTUYECKUX HABBIKOB, HEOOXOJAMMBIX JUIsl TIOBCEIHEBHOM >KM3HU. Pa3BUTHE MOHATHS O
Yucje Ha YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHMsS CBS3aHO C paIlMOHAIBHBIMH H
HppanMoHaIbHBIMU YUCIaMU, (GOPMUPOBAHUEM MPE/ICTABICHUN O IEUCTBUTEILHOM YHUCIIE.
3aBepleHUe OCBOCHHMS YMCIIOBOM JIMHUKM OTHECEHO K CpeHEMY 00IeMy 00pa30BaHHUIO.

Conepxanrue aByX anreOpanyecKux JIUHUNA — «AjreOpanyeckue BBIPAKCHHUS» U
«YpaBHEHHUs] W HEPABEHCTBA» CIIOCOOCTBYET (OPMHPOBAHHIO Yy  OOYyYarOIIMXCS
MaTeMaTHYECKOro ammapara, HCOOXOAUMOTO ISl PelIeHUs 3a7ad MaTEeMaTUKH, CMEKHBIX
MPEeMETOB W TMPAKTUKO-OPUEHTHUPOBAHHBIX 3anady. Ha ypoBHE OCHOBHOro 0OIIETro
oOpa3oBaHus Y4YeOHBIM MaTepuand TPYNIUPYETCS BOKPYT PAMOHAIBHBIX BBIPAXKECHUM.
AnreOpa JEMOHCTpUpPYET 3HA4YCHHE MaTeMaTHKH KakK s3bIKa JUIS  ITOCTPOCHHS
MaTEMaTHYECKUX MOJICJIEH, ONMKMCAHUS IMPOIECCOB U SBICHUWA pealbHOro Mupa. B 3amaum
oOyueHus anredpe BXOIIT Takke AalbHEHIee pa3BUTHE aITOPUTMUUYECKOTO MBIIUICHHUS,
HEO00XOJIMMOT0, B YaCTHOCTH, I OCBOCHUS Kypca MHGOPMATUKH, U OBJIaJICHUE HABBIKAMU
NeyKTUBHBIX paccyxaeHuil. [[peodpazoBaHue CUMBOIBHBIX (POPM CITOCOOCTBYET Pa3BUTHUIO
BOOOpaXEHUS, CITOCOOHOCTEH K MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxanve (GyHKIIMOHAIBHO-TpapUUYECKOW JIMHUM HAICJICHO Ha TIOJIydeHHUE
oOy4aromMMHUCA 3HAHUM O (PYHKUMSIX KaK BaKHEUIIEW MaTeMaTH4YeCKOW MO MJis
OTMCAHUS U UCCJIE0BaHUs Pa3HOOOPA3HBIX MPOILIECCOB U SBJICHUH B MPUPOJIE U OOIIECTBE.
N3yuenne marepuasia CrioCOOCTBYET PAa3BUTHIO Y OOyYarONIUXCS YMEHHSI HCIIOJIb30BaTh
pa3IuyHbIe BBIPA3UTEIbHBIC CPEJICTBA sA3bIKa MaTeMaTUKU — CJIOBECHBIC, CUMBOJHUYECKHUE,
rpaduyecKrue, BHOCHT BKJIAaJ B (POpMHpOBaHHE MPEJCTABICHHH O POJM MaTEMaTHKH B
Pa3BUTUU LIMBUJIU3AIMHU U KYJIbTYPBHI.

CornacHo y4yeOHOMY IJlaHy B 7—9 Kjaccax M3ydaeTcsi YU4eOHBIH Kypc «AJredpay,
KOTOPBIN BKIIFOYAET CJIEAYIOIINE OCHOBHBIE pa3eibl cojepxkanus: «Uuciaa u BEIYUCICHUS»,
«Anrebpanyeckue BhIPAKEHUN», « Y PaBHEHUS U HEPABEHCTBA», « DyHKIIHI.

Ha uzyuenue yueOHoro kypca «Anredpa» oroautcs 306 yacos: B 7 kiacce — 102 yaca
(3 yaca B Hepento), B 8 kiacce — 102 yaca (3 gaca B Henento), B 9 kitacce — 102 gaca (3 yaca
B HEJICIIIO).

COILEPKXAHUE OBYYEHUASA

7 KIIACC
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Yucaa 1 BIYUCTCHUA

Jlpobu OOBIKHOBEHHBIE M JIECATUYHBIC, TIEPEXO0Jl OT OJHOM (POPMBI 3alHCH IpoOel K
npyrou. IloHATHE panMOHANBPHOTO YHCIIA, 3allUCh, CPAaBHEHHE, YNOPAIOYUBAHUE
palMoOHANBbHBIX Yucel. ApudMeTHuYecKue ASHCTBUS C pallMOHALHBIMU unciaamu. Pemienue
3a/lay U3 peayibHOM MPaKTUKKU Ha YaCTH, Ha APOOH.

CreneHsb ¢ HaTypaJbHBIM IMMOKa3aTeNeM: ONpeIeIeHNe, TPeoOpa30BaHNEe BRIPAKCHUN Ha
OCHOBE ONpEeIETIECHUS, 3aIUCh OOIBIINX YKcell. [ [poLeHThl, 3auch NPOLUEHTOB B BUAE APOOH
U 1poOu B BUAE MPOLEHTOB. TpH OCHOBHBIE 33Jladyd HAa NPOLEHTHI, PEIICHHE 3a1ad W3
peanbHOM MPAKTUKH.

[IprMeHeHNE PU3HAKOB AETUMOCTH, PA3JI0KEHUE HA MHOKUTEIN HATYPAIbHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YKCIIE IpsiMasi ¥ oOpaTHasi IPOMOPLIMOHATIBHOCTH.

AJuire0OpanyecKue BbIPaKEeHUA

IlepeMmeHHBIE, UNCIIOBOE 3HAYEHUE BBIPAKEHUSA C IIEPEMEHHOM. J[OIyCTUMBIE 3HAYEHUS
nepeMeHHbIX. [lpencraBieHne 3aBUCUMOCTH MEXIY BEJIMYMHAMM B BUAE (OPMYIIBIL.
Boruncnenus no ¢opmynam. [IpeoOpa3oBaHue OyKBEHHBIX BBIPAKEHMH, TOXKJIECTBEHHO
paBHBIE BbIPAXKEHUS, IPABUJIAa IPEOOPA30BAHUS CYMM U ITPOU3BEICHUH, PAaBHJIA PACKPBITUS
CKOOOK M MpPUBEICHUS MOJOOHBIX CIIaracMbIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM IIOKA3aTEIIEM.

OpHounensl W MHOrowieHsl. CreneHp MHorowieHa. Cro)keHHWe, BBIYMTAHUE,
YMHOXE€HHE MHOTOWIEHOB. (DOPMyJIBI COKpPAIIEHHOTO YMHOXKEHUSA: KBaApaT CyMMbI U
kBagpaT pasHoctd. @dopMyna pa3sHOCTHM KBaaparoB. Pas3nokeHWe MHOTOWIEHOB Ha
MHOKHTEJIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHe, KOpEHb  YypaBHEHHUs, I[paBWiIa  OpeoOpa3oBaHUs  ypaBHEHUS,
PABHOCHJIBHOCTh YPABHEHU.

JIuHelHOE ypaBHEHHE C OJHOM NEPEMEHHOMW, YHMCIIO KOPHEN JIMHEMHOTO YpPaBHEHUS,
pelieHrne JTMHEMHBIX ypaBHeHUI. CocTaBieHUE ypaBHEHUM MO YCIOBUIO 3a1aud. Pemienue
TEKCTOBBIX 33/1a4 C IIOMOILBI YPABHEHUM.

JIuneliHoe ypaBHEHUE C JBYMsI IEPEMEHHBIMU U ero rpaduk. Cucrema AByX JUHEHHBIX
ypaBHEHUH C AByMs NEpEMEHHbIMU. PellleHre CUCTeM ypaBHEHHI CIIOCOOOM IMOJICTaHOBKHU.
[IpumMeps! pemeHus: TEKCTOBBIX 3a7a4 C HOMOILBIO CUCTEM YPAaBHEHUM.

DOyHKIUU

Koopaunara Touku Ha npssmon. YucnoBsle TpOMEXYTKU. PaccTrosiHue mexnay AByms
TOYKaMU KOOPJAUHATHOU MPSIMOM.

[IpssmoyrosibHas cucteMa koopauHat, ocu Ox u Oy. Abciucca U opJiMHaTa TOYKUA Ha
KOOpJMHATHOH 1uiockocTu. [Ipumepsl rpadukoB, 3anianubix Gopmynamu. Urenue rpadukos
peanbHbix 3aBucumoctedl. [lonstue ¢ynkmun. I'papuk Qynkumn. CpoiicTBa (GyHKIUIL.
Jluneiinas ¢Qyukuusa, e€ rpaduk. I'papux dynxmum y = [x|. I'paduueckoe pemenue
JIMHEWHBIX YPABHEHUMN U CUCTEM JIMHENHBIX YPABHCHUM.

8 KNIACC
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Yucaa 1 BIYMCJICHUS

KBanpathslii kopenp u3 uncna. [lonsartue o0 uppanuoHaibHOM uncie. [lecsaTudnble
npUOIKEHUS UppallMoHaIbHBIX yucen. CBoicTBa apu(MEeTHIECKUX KBaApaTHBIX KOPHEH U
UX T[PUMEHEHHE K MpPeoOpa3oBaHUIO YHCIOBBIX BBIPAKEHUA W BBIYUCICHUSIM.
JlenCTBUTENIBLHBIC YHCIIA.

Crenensb ¢ nenpIM nokaszareneM U e€ cpoiicTBa. CTaHaapTHas 3alUCh YUCa.

AureOpandecKue BbIPaKeHUS

KBagpaTHbIil TpEXUIIEH, pa3I0KEHUE KBAAPATHOTO TPEXUIEHA HA MHOKUTEIIN.

Anrebpanyeckasi ApoOb. OCHOBHOE CBONCTBO anreOpanueckoil apobu. CroxxeHue,
BBIYMTAHUE, YMHOXKEHHE, JACJIICHHE aireOpandyeckux apoOei. ParmoHanbHble BhIpaXeHUs U
UX MpeoOpa3oBaHUE.

YpaBHeHUS U HEPABEHCTBA

KBanpaTtHoe ypaBHeHue, popMyiia KOpHEH KBaJpaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHEHUI, CBOASIIUXCS K JIMHEWHBIM M KBajapatHbIM. [Ipocrteiimue apoOHO-
palMOHAJIbHBIC YPABHEHMUS.

I'padpuueckas uHTEpIIpETAlUsl YPABHEHHI C IBYMSI IEPEMEHHBIMU U CUCTEM JIMHEMHBIX
YPaBHEHUH C IBYMs IEpEMEHHBIMU. [ [puMephI pelieHus: CHCTEM HEJIMHEWHBIX YPAaBHEHUH C
IBYMSI IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3a/1a4 ajIre0panyeckuM crocoooMm.

HucmoBble HEPAaBEHCTBA M HMX CBOMCTBA. HepaBeHCTBO € OJHOM NEPEMEHHOM.
PaBHOCHMIIBHOCTE HEpaBEHCTB. JIMHEIIHbIE HEpAaBEHCTBA C OJHOW MepeMeHHOU. CHCTeMBbI
JINHENHBIX HEPABEHCTB C OJHOM ITIEPEMEHHOM.

DOyHKIUU

[Tonsitue Qynkuu. OO6macTh oONpefeNeHuss U MHOXKECTBO 3HAYEHUU (PYHKIUU.
CniocoObl 3a1anus PyHKIUH.

I'padux dynkuun. Yrenue cBoiictB pynkmuu mo e€ rpaduky. [Ipumeps rpadukon
GyHKIUH, OTpa)karoUINX peabHbIE MPOLIECCHI.

@OyHKIHH, OMMCHIBAIOIINE IPSIMYIO U 00paTHYIO MPOMOPLUOHAIbHBIE 3aBUCUMOCTH, UX
rpadukn. Oyukmmn y = x2, y = x3, y = \x, y=|x|. [padudeckoe pemeHne ypaBHeHH 1
CHUCTEM YPaBHEHUN.

9 KUIIACC

Yucjaa v BLIYUCTIEHUS

PanmonanpHbie  4Ymclia, WppAIMOHAIBHBIE YHCIA, KOHEYHBIE H OECKOHEUHBIE
JeCATUYHBIC ApoOn. MHOKECTBO NEWCTBUTEIBHBIX YHCEN, NEWCTBUTENIbHBIE YHCIa Kak
OCCKOHEUHBIE JeCATUYHbIC JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JICMCTBUTEIIbHBIX YUCEII U KOOPAUHATHOU MPSIMOU.

CpaBHEHHE TCUCTBUTENBHBIX YUCEN, apu(PMETHIECKUE JEHCTBUS C JEHCTBUTEIHLHBIMU
YHCJIaMU.
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Pa3mepbl 00BEKTOB OKPYKAIOUIEr0 MUPA, JUIMTEIBHOCTh MPOIECCOB B OKPYKAIOIIEM
MHUDE.

[TpubnmxEHHOE 3HAUYCHUE BEIUYMHBI, TOYHOCTh NMpUOIMKeHUs. OKPYTIICHUE YUCEIL.
[Ipukuaka v OLEHKA PE3YIbTATOB BHIYMCICHUM.

YpaBHeHUs U HEPABEHCTBA

JIuneriHOe ypaBHEHME. Pemenne ypaBHeHNM, CBOJSIIMXCS K JIUHEUHBIM.

KBanpatrHoe ypaBHeHue. PelieHue ypaBHEHHM, CBOISIIMXCA K KBAJAPATHBIM.
bukBaaparHoe ypaBHeHue. [Ipumepsl pemeHuss ypaBHEHUN TPETbEN U YETBEPTOU CTEIIEHEN
PA3JI0KEHUEM HA MHOKUTEIH.

Pemenne  npoOHO-pallMOHANBHBIX  YpaBHEHMH. PerneHue  TEKCTOBBIX — 3ajiay
anreOpanyecKuM METOJIOM.

VYpaBHeHue ¢ IByMsl IEpeMEHHbIMU U ero rpaduk. Perenue cucteM AByX JUHEHHBIX
YPaBHEHUU C IByMs IIEPEMEHHBIMU. Pelienrne cucrteM IByX YpaBHEHHM, OJTHO U3 KOTOPBIX
JUHENHOE, a Ipyroe — BTOpoil cTeneHu. ['padudeckas UHTEpIpeTaIis CUCTEMbI YpaBHEHUN
C ABYMs IIEPEMEHHBIMU.

Perienne TEKCTOBBIX 3a/1a4 aNreOpandeckuM CrIocoOoM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOM IIEPEMEHHOU. PelieHune cucteM JIMHENHBIX
HEpaBEHCTB C 0JiHOM nepeMeHHon. KBanpaTHbie HepaBeHCTBA. [ paduueckas HHTepIipeTaIus
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMU.

DyHKUUHA

KBagpatuunas ¢ynkuus, e€ rpadguk u cBoiictBa. [lapaGona, koopAMHATHI BEPIIUHbI
napaboJibl, 0Ch CHMMETPUH MapaOOoJIbI.

I'padukn Gpynxumit: y = kx, y =kx + b, y =k/x, y =x3, y = Vx, y = x| , ¥ uX cBoiicTBa.

YucioBbIE MOCIEI0BATEILHOCTH U NIPOrPecCum

[loHATHE  4YMCIIOBOM  MOCIENOBATENBHOCTH.  3aJaHuE  IOCIENOBATEIBbHOCTU
pEKyppeHTHOM dhopmyIioii u hopmyIoit n-ro uieHa.

Apudmernueckass W TeoMmeTrpuyeckas mnporpeccuud. DopMmynsl  n-rO  4jeHa
apu(pMETHIECKON U TEOMETPUIECKON MPOTPECCUI, CYMMBI TIEPBBIX 71 YICHOB.

N300pakeHre 4IeHOB apu(PMETHUECKON U TEOMETPUUYECKON MpOrpeccuii ToukaMu Ha
KOOPJIMHATHOM IUIOCKOCTHU. JIMHENHBIN U SKCIOHEHIUAIBHBIN POCT. CII0)KHbBIE MPOLICHTHI.

IHJIAHUPYEMBIE PE3YJBTATBI OCBOEHUS INPOI'PAMMBbI YUEBHOI'O
KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yabTaThl OCBOEHHUS IPOrpaMMbl Y4YeOHOro Kypca «Anredpar
XapaKTEPU3YIOTCS:
1) maTpuoTnyeckoe BOCIIMTAHUE:
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NPOSIBJIECHUEM HHTEpeca K MPOUNUIOMY M HACTOSIIEMY POCCHUUCKON MaTEMaTHKH,
LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKCHHSIM POCCUHUCKHX MATEMATUKOB W POCCHUCKOUN
MaTeMaTUYECKOW WIKOJbI, K HCIIOJIb30BAHUIO ATUX JOCTHUXKEHUW B JAPYrUX HayKax M
NPUKJIAJAHBIX cdepax;

2) rpaskaaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTHIO K BBITIOJHEHHUIO OOS3aHHOCTEH TpakJaHWHA U peau3allii €ro IMpas,
MIPEACTABIICHUEM O MAaTeMAaTHYECKHX OCHOBAaX (PYHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYP,
ABJICHHUM, POIIEAYP TPAXKITAHCKOT0 00IIECTBa (HaIpUMED, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO
K OOCYXXIEHHI0O OSTUYECKHX MpoOJieM, CBA3aHHBIX C MPAKTHUYECKUM TPUMEHEHUEM
NOCTMKEHUWA HAyKH, OCO3HAHMEM BAXKHOCTH MOPAJIbHO-ITUYECKUX MPUHLMIOB B
NESTEIIbHOCTU YYEHOTO;

3) TpyaoBOe BOCIIMTAHUE:

YCTAHOBKOI HAa aKTUBHOE yYAaCTHE B PEIICHHUH MPAKTUYECKUX 33/1a4 MaTEeMaTUYECKOU
HaIpaBJICHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEMaTHYECKOTO 00pa3oBaHMs Ha MPOTSKECHUU
BCEH JKU3HU /IS YCIENTHOM MPOodeCCHOHAIBHON IEATEIbHOCTH U PA3BUTHEM HEOOXOIUMBIX
YMEHHI, OCO3HAHHBIM BBIOOPOM H TOCTPOCHUEM HWHIUBHUAYaJbHOW TPacKTOPUU
00pa30oBaHUsl M >KU3HEHHBIX IUJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX
MOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIMTAHME:

CIOCOOHOCTBIO K AMOILIMOHAILHOMY M 3CTETHUYECKOMY BOCHPHUATHUIO MAaTEMATUYECKUX
OOBEKTOB, 3ajJady, pEUICHUM, pacCyX IAEHUW, YMEHHMIO BHJAETh MaTeMaTUYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NMO3HAHUS:

OpHEHTAIIUEH B JIEATEILHOCTH Ha COBPEMEHHYIO CUCTEMY HAYUYHBIX MIPEICTABICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSl YEJIOBEKAa, MPUPOJAbI M O0OIIEeCTBa, MOHUMAaHHEM
MaTeMaTUYeCKOM HAyKH Kak c(depbl YelOBEUEeCKOW AESATENbHOCTH, 3TANOB €€ pa3BUTUA U
3HQUUMOCTH ISl Pa3BUTHUS I[MBWIM3ALMU, OBJAJECHUEM S3bIKOM MAaTEeMaTUKUd U
MAaTEMATUYECKON KYJIbTYpPOW Kak CpPEACTBOM MO3HAHUS MHUpPA, OBJIAJCHUEM MNPOCTEUIINMU
HaBBIKAMH HCCJIEI0BATEIbCKON JEATEIbHOCTH;

6) ¢usnyeckoe BocnuTaHue, (opMHpOBaHHE KYJBTYPbI 310POBbS H
IMOLMOHAJIBLHOIO 0JIaronoJyYms:

TOTOBHOCTBIO MPUMEHSATh MaTeMaTHYECKHE 3HAHUS B HHTEpPEcax CBOETO 3/I0POBBA,
BEJICHUS 3JTOPOBOT0 00pa3a KU3HU (310pOBOE MUTAHHUE, COATAHCUPOBAHHBIN PEXXUM 3aHATHI
Y OTJbIXA, peryssipHas pu3ndyeckas akTUBHOCTD), CPOPMUPOBAHHOCTHIO HaBbIKa PeIICKCUH,
MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ IpaBa APYroro YeJIOBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHHUE:

OpHEHTaIlMeH HA MPUMEHEHHE MaTeMaTUYECKUX 3HAHUN TSI PEIICHMS 3a/1a49 B 00J1aCTH
COXPAHHOCTH OKPYKAIOIIEeW cpelbl, MIaHUPOBAHUS MOCTYIKOB M OLIEHKA UX BO3MOXHBIX
NOCIIECTBUNA  JJII  OKPY’)KaloIIe cpeabl, OCO3HAHMEM TIJI00aIbHOTO  Xapakrepa
HKOJIOTUYECKUX MPOOJIEM U MyTEeH UX PEIICHUS;

8) apanTauus K U3MEHAOIMUMCH YCJIOBUAM COLMAIBHON U MPUPOJTHON Cpeabl:
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TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUAX HEONPEIEIEHHOCTH, TMOBBIILICHUI YPOBHS
CBOEI KOMIIETEHTHOCTH YE€pe3 MPAKTUYECKYIO JAESITEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS
y APYTUX JIOAEH, MPHOOpEeTaTh B COBMECTHOM NEATEILHOCTH HOBBIC 3HAHHS, HABBIKH H
KOMIIETEHIIMU U3 OMBITA IPYTHX;

HEO0OXOIUMOCThIO B (POPMHUPOBAHUU HOBBIX 3HAHWMM, B TOM 4ucie (HOpMyIUPOBATH
U7eH, TOHATHS, TUMOTE3bl 00 OOBEKTaX W SBICHUSIX, B TOM YHCIE PaHEEe HEU3BECTHBIX,
OCO3HaBaTh JACPUIMTHI COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, IMJIAHHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOUN KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS U
nencTBust, GOpMYyJIHPOBATH U OLICHUBATH PUCKHU U MOCIEACTBUS, POPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIbTATDHI
Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble Jiornueckue AeMcCTBUA:

BBUSIBJIATH W XApPAKTEpU30BaTh CYUIECTBEHHBIE MPU3HAKA MAaTEMaTUYECKUX
00BEKTOB, HOHATUN, OTHOLIEHUH MEXTy TOHATUAMHU, POPMYIUPOBATH ONPEIEICHUS
HNOHATUMN, YCTAaHABJIMBATH CYLIECTBEHHBIN MPU3HAK KJIACCU(PUKALIUN, OCHOBAHUS JJIs
000011IeHHS U CPAaBHEHHUSI, KPUTEPUHU TTPOBOJUMOTO aHAIN3A;

BOCIIPUHUMATh, OPMYJIMPOBATH U MPEOOPA3OBBIBATE CYKIACHUS: YTBEPAUTEIbHBIC
Y OTpULIATENIbHbIEC, €MUHUYHBIC, YACTHBIE U O0IIUE, YCIOBHBIC,

BBISIBJISITH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W IPOTHUBOPEYMS B
(akTax, JaHHBIX, HAONIONEHUSAX M YTBEPKICHUSX, NpeiaraTb KPUTEPUU s
BBISIBIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUNI;

JIeaTh BBIBOJbI C UCTIOJIb30BAHUEM 3aKOHOB JIOTUKH, J€AYKTUBHBIX M HHTyKTUBHBIX
YMO3aKJIFOYEHHUM, YMO3AKIIFOUEHUH 110 AaHAJIOTHH;

pa3buparh J0Ka3aTeJbCTBA MATEMAaTHUYECKUX YTBEPXKIACHHM (MpsMBIE U OT
IIPOTUBHOTO),  MPOBOAMTH  CAMOCTOSITEIbHO  HECIOKHBIE  JTOKa3aTesIbCTBA
MaTEMaTUYECKUX (PaKTOB, BBICTPAMBATH ApPTyMEHTALMIO, TPUBOAUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS,

BBIOWpATh CIOCO0 pelieHrs ydeOHOU 3amaun (CpaBHUBATh HECKOJIHKO BAapHAHTOB
pelieHus, BbIOMpaTh Hauboyee MOAXOASAMUNA C y4ETOM CaMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBnble nucciaenoBarejbCKue 1edCTBUSA:

UCTIONB30BaTh  BOIMPOCHI KaK HCCJIENOBATEIILCKHM WHCTPYMEHT  TIO3HAHMS,
GopMynupoBaTh  BOMPOCH,  (PUKCHpYIOIIME  MPOTUBOpEUYUE,  MpodIemy,
CaMOCTOSITENIbHO YCTaHaBJIMBaTh HCKOMOE U JaHHOE, (POpMHpOBaATH THUIIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

HIPOBOJUTH MO CAMOCTOATEIBHO COCTABJICHHOMY IUIAHY HECJIOKHBIN 3KCIIEPHMEHT,
HEOOJIBIIOE HCCIENOBAHUE IO YCTAHOBICHHIO OCOOEHHOCTEH MaTeMaTU4YecKOTrO
00BeKTa, 3aBUCUMOCTEN 0OBEKTOB MEXIY COOOM;
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CaMOCTOSTENbHO (opmylMpoBaTh 00O0OIIEHUS © BBIBOJBI IO pPe3yJibTaTam
MPOBEAEHHOTO  HAONIONEHUs, HCCIEAOBAaHUA, OLIEHHWBAaTh  JOCTOBEPHOCTD
MOJTYUYEHHBIX PE3yIbTAaTOB, BEIBOJOB U 0000IIECHUI;
IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE Mpolecca, a TakkKe BbIJABUTATH
MPENTNOI0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nunpopmanueii:

BBISIBJISITH HEIOCTATOYHOCTH U M30BITOYHOCTh MH(POPMAIIHH, TAHHBIX, HEOOXOJUMBIX
JUTSL pEICHUS 3a]1a4H;

BbIOMpaTh, aHAJTM3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO
pa3IMYHBIX BUIOB U (POPM IIPEICTABICHMUS;

BBIOMpPATh (OpMYy MpEACTABICHUS WH(OpPMAIMM W WJUIIOCTPUPOBATH pELIAEMBbIE
3a/layu CXeMaMHu, uarpaMmmMamMu, HTHOW rpauKkoi U MX KOMOMHALUSIMU;

OLICHMBATh HaAEKHOCTh MH(OPMALUK MO KPUTEPUSM, MPEIIOKEHHBIM yUUTEIEM
Win c(hOPMYIUPOBAHHBIM CAMOCTOSITEIBHO.

KoMMmyHnKaTHBHBbIE YHMBeEPCAJIbHbIE YueOHbIe NeiCTBUS:

BOCIIPUHUMATh M (POPMYJIMPOBATH CYXKIACHUS B COOTBETCTBUU C YCJIOBHSMH H
IEIMHU OOIIEHNS, ICHO, TOYHO, TPAMOTHO BBIP@)KaTh CBOIO TOYKY 3PCHHS B YCTHBIX
U THCbMEHHBIX TEKCTaX, JlaBaTh IOSICHEHUS TIO0 XOJYy peIIeHUs 3aj]auH,
KOMMEHTHUPOBATh TIOJyYECHHBIN PE3yJIbTaT;

B X0JI¢ OOCYXXICHHUS 3a/JaBaTh BOMNPOCHI TIO CYIIECTBY OOCYXIaeMOH TEMBI,
MPOOJIEMBI, pelaeMoii 3a/1a4H, BRICKa3bIBaTh U/, HAIICJICHHBIC Ha TTOMCK PEIICHUS,
COTIOCTaBIIATh CBOW CYXKICHUS C CYXKICHHUSIMH JPYTUX YYaCTHUKOB JHayora,
OOHapy»XMBaTh pa3IMuhe€ M CXOJCTBO IIO3MIMH, B KOPPEKTHOM dopme
bopMyIMpOBaTH PA3HOTIIACHS], CBOU BO3PAKEHUS;

MPEACTABIATh PE3yIbTaThl PEIICHHS 3aJadd, DJKCICPUMEHTa, HWCCIeIOBaHUS,
MPOEKTa, CAMOCTOSITEIHHO BBIOMPATh (OpPMAT BBHICTYIUICHHUS C Yy4E€TOM 3ajad
MIPE3CHTAIUNA U OCOOEHHOCTEH ayIUTOPUU;

MMOHUMATh U UCIIOJIH30BaTh MTPEUMYIIIECTBA KOMAHIHON U WHIUBUYyJIbBHON PabOTHI
P PEIIEHNN YYeOHBIX MaTEMAaTUUECKHX 33]1a4;

NPUHUMATh 1IEIb COBMECTHOW JEATEIBHOCTH, IIAHUPOBATh OPTaHHU3AIHIO
COBMECTHOI paboThl, paclpeaesiarTb BHIbI paldOT, JOTOBapUBAThCA, OOCYXKAATh
MPOIIECC U PE3YNIBTAT PA0O0THI, 0000IaTh MHEHUS HECKOJIBKHX JTIOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboThl (0OCYKIeHUs, OOMEH MHEHHIMH,
MO3TOBBIC IITYPMBI M IPYTHE), BHITOHIATH CBOIO YacTh paOOThI M KOOPIUHUPOBATH
CBOM JICHCTBUS C IPyTMMHU YJCHAMU KOMaH/IbI, OIICHUBATh KAYE€CTBO CBOETO BKJIa/1a
B O0OmMIA MOPOAYKT 1O KpUTEpUsiM, CGHOPMYIUPOBAHHBIM  YYACTHUKAMHU
B3aMMOJECHUCTBUA.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIE 1efiCTBUS
Camoopranusanus:

CaMOCTOSITEJIFHO COCTAaBJISTh IUIaH, aJTOPUTM peIIeHus 3aJa4yu (MM ero 4acTh),
BBIOMpATh CIOCOO peIIeHUs C yYETOM HUMEIOUIMXCS PEeCcypcoB U COOCTBEHHBIX
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BO3MO>KHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATh BApPUAHTHI PELICHUN C yYETOM
HOBOM HH(OpPMaIUH.
CaMOKOHTPOJIb, SMOLMOHAJILHBIN HHTEJJICKT:

e BIAAETh CHOCOOAMM CaMONPOBEPKH, CaMOKOHTPOJI Ipolecca U pe3yJbpTaTa
pelIeHrs] MaTeMaTUYECKOH 3a1auu;

e TMPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh MpU PEIICHUH 3aJayH,
BHOCUTbH KOPPEKTUBBI B IEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAACHHBIX
OIIHOOK, BBISIBJIEHHBIX TPYIHOCTEW;

e OIICHMBAaTb COOTBETCTBHE pe3yJibTaTa JAESITEIbHOCTH IIOCTABICHHON WEMH WU
YCIIOBUSIM, OOBSCHATh IPUUYUHBI JOCTH)KEHUS WM HEAOCTHIKEHUSI LIEIH, HAaXOAUTh
OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

IHHPEAMETHBIE PE3YJIBTATDBI

K koHiy oOydeHusi B 7 kJjacce 0O0ydarOnIUiCA MOJYYUT CIAEAYIOIIME MPEIMETHBIC
pE3yIbTaThI:

Yucaa 1 BBIYUCTCHUSA

BbInonHATh, coueTass yCTHbIE M TUCbMEHHBIE TPUEMBI, apu(METUUECKHUE TEUCTBUS C
paMOHAIBHBIMUA YUCITIAMH.

HaxoauTh 3Ha4eHMsI YHCIOBBIX BBIPAXXEHUN, IPUMEHSTHh pa3HOOOpa3HbIe CIIOCOObI U
NpUEMBbI BBIYUCIICHUS 3HAYEHUH IPOOHBIX BBIPAXKEHUM, COAEpX AIIUX OOBIKHOBEHHBIE U
JECATUYIHBIC POOH.

IlepexoauTh OT OAHOM (POPMBI 3aITUCH YUCEI K IPYTroil (IpeoOpa3oBhIBaTh JECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSATHYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECATHYHYIO IPOOB).

CpaBHHBATh M YIIOPSIOYMBATH PALIMOHAIIBHBIE YHCIIA.

OKpyrisaTh yucia.

BbINONHATE TPUKUAKY W OLEHKY pe3yjibTaTa BBIYMCICHUN, OLICHKY 3HAaYeHUM
YUCJIOBBIX BBIPpOKEHHU. BBINONHATL JEHCTBUA CO CTENEHSMU C HaTypalbHBIMU
MTOKa3aTeJIIMH.

[IpuMeHATh NPU3HAKYU JEITMMOCTH, Pa3JIOKEHUE HA MHOKUTEIN HATYPaIbHBIX YHCEIL.

Pemate mpakTHKO-OPUEHTUPOBAHHBIE 337a4d, CBSI3AHHBIE C OTHOUICHUEM BEJIMYUH,
MPOMOPIMOHAIBHOCTBIO BEJIMYMH, IPOLEHTAMU, HHTEPIIPETUPOBATh PE3YJIbTATHI PEIICHUS
3aJ1a4 ¢ y4€TOM OrpaHUYEHUH, CBS3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMbIX OOBEKTOB.

AJsire0panvecKue BbIPAKEHUA

Hcnonp3oBaTh anredpanyecKyr0 TEPMHUHOJOTHIO M CHUMBOJIUKY, HPUMEHATH €€ B
IPOLIECCE OCBOEHMSI yUeOHOr0 MaTepuaia.

HaxoauTs 3HaueHus1 OyKBEHHBIX BBIPDAKEHUH MPU 3aJJaHHBIX 3HAUYECHUSX IEPEMEHHBIX.

BoinmonusaTe mpeoOpa3oBaHMsS IIEIOTO  BBIPAXKEHUS B MHOTOWIEH TPUBEIACHHEM
MOJIOOHBIX CIaraeMbIX, pAaCKPhITHEM CKOOOK.
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BBINONHATE YMHOKEHHE OJHOYICHA Ha MHOTOWIEH M MHOIOWICHA HAa MHOTOYJIEH,
OPUMEHSTH (POPMYJIBI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTH.

Ocyl1ecTBIATh Pa3a0KEHUE MHOTOWICHOB HA MHOXKHUTENH C MIOMOIIBIO BRIHECEHHS 3a
CKOOKM OOILIEro MHOXMWTENS, TPYNINHUPOBKU  CIAraeMblX, IpUMEHEHUs (opMyl
COKPAIEHHOI'O YMHOKEHHSI.

[IpumensTh MpeoOpa3oBaHUs MHOTOUJICHOB I PEIICHUS pa3IUYHbIX 3a7a4 U3
MAaTEMaTUKH, CMEXKHBIX IIPEIMETOB, U3 PEAIBHOU IMPAKTUKH.

Hcnonp30BaTh  CBOMCTBA  CTENEHEW C  HATYpPaJbHBIMU  IOKA3aTeJSIMU  JUIA
peoOpa30BaHus BIPAKECHUII.

YpaBHeHUs U HEPABEHCTBA

Pemrars muHENHBIE ypaBHEHUSI C OTHOW NIEPEMEHHOM, TPUMEHSIS IPaBUJIA IIEPEX0AA OT
HCXOJHOTO YpPaBHEHMS K PaBHOCWIBHOMY e€My. [IpoBepsATh, SBIIAETCSA JIM YHCIO KOPHEM
ypaBHEHHUS.

[TpumensTh rpaduueckre METOIbl P PEIICHUN JTUHEWHBIX YPABHEHUHN U UX CHCTEM.

[TonGupath mpuMepsl Map YUCEI, SBISIIOIIUXCS PEIICHUEM JIMHEHHOTO YpaBHEHUS C
IBYMsI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JHMHEHHOrO YpaBHEHUS C JBYMs
NEPEMEHHBIMHU, MOJIb3YACh IPapUKOM, IPUBOJUTH IPUMEPHI PELICHUS YPABHEHMUS.

Pemate cucteMsl IByX JIMHEMHBIX YpPaBHEHUHN C JByMs IEPEMEHHBIMHU, B TOM YHCIIE
rpaguyecku.

CocTaBisaTh U pemaTh JUHEWHOE YPABHEHUE WM CHUCTEMY JIMHEMHBIX YPABHEHUU IO
YCJIOBHUIO 33/1a4l, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4d MOJyYEHHBIN
pe3yJIbTar.

DOyHKUUHA

N300paxkath Ha KOOPAWMHATHOW TPSMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, Jy4H, OTPE3KH, HWHTEPBaJbl, 3allMCHIBATH YMCIIOBBIE IPOMEKYTKH Ha
anre0pandecKkoMm s3bIKe.

OTMeuaTh B KOOPJMHATHOM IJIOCKOCTH TOYKH IO 33JaHHBIM KOOpJAMHATaM, CTPOMTH
rpaduku muHEHHBIX GyHKIMA. CTpouTh Tpaduk GyHKINN Y = [X|.

OnuceiBaTh € MOMOIIbIO (DYHKIIMI W3BECTHBIE 3aBUCUMOCTH MEXKIY BEIMYMHAMM:
CKOPOCTb, BPEMSI, PACCTOSIHUE, 1IEHA, KOJUYECTBO, CTOUMOCTb, POU3BOIUTEIIBHOCTD, BPEMS,
00BEM paboTHI.

Haxoauts 3HaueHne GyHKIIUH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduueckuii cnocod mpeacTaBieHUs U aHaIU3a UHPOpPMallUU, U3BJIEKATh
Y MHTEPHPETUPOBATH UH(HOPMAIIUIO U3 IPapUKOB peaibHbIX IPOLUECCOB U 3aBUCUMOCTEH.

K koHny oOydeHus B 8 kiiacce oOydarolmMiCs MOJYyYUT CIENYIOIIME NPEAMETHBIE
pEe3yJIbTaTHI:

Yucsia ¥ BIYMCICHUSA

Hcrnonps30BaTh Ha4aJIbHBIE MPEICTABICHUS O MHOXKECTBE JIEUCTBUTENIBHBIX YNCET [
CpPaBHEHHs, OKPYIJIEHUSI U BBIUMCIICHUHN, N300pakaTh JEHCTBUTENbHBIE YUCIIa TOUKAMU Ha
KOOPAWUHATHOM IPSMOM.
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[IpumeHnsaTh noHsATHE apU(PMETUUYECKOTO KBAJIPATHOTO KOPHS, HAXOAUTH KBAJpPATHbHIE
KOPHHU, HCHOJIb3ysl MPU HEOOXOJAMMOCTH KaJIbKYJISTOpP, BBINOJHITh MPEeoOpa30BaHUs
BBIPAXKEHUM, COZIEPKAIINX KBAJIpATHbIE KOPHU, UCIIOIb3Ys CBOMCTBA KOPHEH.

Hcnonb3oBath 3anucu OONBIIMX U MabIX YHUCEN C TTOMOIIBIO IECATUYHBIX Opo0el u
crernenent uncina 10.

AJire0OpanvecKue BbIPAKEHUA

[IpuMeHATh MOHATHE CTETECHH C IEBIM IMOKa3aTeeM, BBITOIHATH MPeoOpa3oBaHUs
BBIPAXKEHU, COZEPKAIINX CTEICHU C I[EIbIM MOKa3aTeJIeM.

BoINoNHATE TOXKAECTBEHHBIE TPEOOPa30BaHUs PALIMOHAIBHBIX BBIPAKEHUNH HA OCHOBE
paBuJI IEUCTBUM HAJl MHOTOWICHAMHU U alre0pandecKuMu Jpo0siMu.

PacknanpiBaTh KBaJIpaTHBIN TPEXUIIEH HA MHOXKUTEIIH.

[IpumensTe mnpeoOpa3oBaHUsl BBIPAXKEHUW [JI1 PELICHUS] PA3IUYHBIX 3a7ad U3
MaTeMaTUKH, CMEXHBIX MMPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemiars nuHeliHbIe, KBaApaTHBIE YPABHEHHS U PALlMOHAJIBHBIEC YPABHEHUS, CBOISALINECS
K HUM, CUCTEMBI JBYX YPABHEHUH C JBYMS IEPEMEHHBIMHU.

[IpoBOAUTE IPOCTENIINE UCCIIENOBAHUS YPABHEHNUN U CUCTEM YPABHEHHN, B TOM YHCIIE
C IpUMEHEHHEM TpadUuecKuX MpeAcTaBlIeHU (yCTaHaBIMBATh, UMEET JIM YpaBHEHUE WU
CUCTEMa YPAaBHEHUH PEIIEHUs, €CIIU UMEET, TO CKOJIbKO, U MPOYEE).

[TepexoauTh OT ciaoBecHOM (HOPMYJIMPOBKHU 3a/laud K €€ anreOpandeckoil MoJenu ¢
MIOMOINIBI0O COCTABJICHUSI YpPAaBHEHUSI WM CUCTEMbl YypaBHEHUW, WHTEPHPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 3aJ1auy MOJTYyUYCHHBIA pe3yJIbTar.

[IpuMeHsATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsI CPaBHEHUS, OLEHKHU, peEUIaTh
JUHCHHBIC HEPABEHCTBA C OJHOM IEPEMEHHOM M WX CHCTEeMBI, JaBaTh I'papHUUSCKYIO
WJUTIOCTPALIMIO MHOXKECTBA PEIICHUN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOYyHKIUU

[TorumMaTh W WCHONB30BaTh (PYHKIIMOHAIBHBIC TIOHATHS W SI3bIK  (TEPMUHBI,
CUMBOJIMYECKUE 0003HAYEHUS), ONIPEACIIATh 3HAUCHHE (PYHKIIMU TI0 3HAYCHHUIO apTyMEHTa,
OTpeeNsaTh CBOMCTBA GyHKIIUHU 110 €€ TpaduKy.

Ctpouts rpaduku dJieMEHTapHBIX (YHKIIMA BUIA:

y=k/x, y =x2,y=x3,y = [x|, y = VX, ONHCBIBATH CBOICTBA YNCIOBOH (YHKIHH IO €&
rpaduky.

K xoniy oOydenust B 9 kijiacce oOydarOIMIACS TOJYYHUT CICAYIONINE TTPEIMETHBIE
pE3yJIbTATHI:

Yuciia ¥ BBIYUCTCHUS

CpaBHUBATH U YNIOPSAAOYMBATH PALIMOHAJIBHBIE U HPPALMOHATIBHBIE YHUCIIA.

BrimonasaTh apudmMeTHIecKre JSHCTBUS ¢ PaIlMOHAIBHBIMU YHCIIAMH, COYETasl YCTHHIE
Y NIUCbMEHHBIE TPUEMBI, BBITIOJIHATH BHIYUCIECHUS C UPPALIMOHATILHBIMUA YHCIAMH.

HaxoguTe 3HaueHHs] cTeNeHEHd C UENbIMU MOKAa3aTeNsIMU M KOPHEW, BBIYUCIATH
3HAYEHUS YUCIIOBBIX BBIPAKECHHIA.
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OKpyriaTh J1EUCTBUTEIBHBIC YKCIA, BBIMOJHITh NPUKUAKY PE3yJibTaTa BHIYUCICHUMH,
OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

PemaTe nuHEWHBIE W KBaJpAaTHBIE YPABHEHMS, YPABHEHMS, CBOJIAIIMECS K HHM,
IpoCTEHIe APOOHO-PAIIMOHATBHBIC YPABHEHHUS.

Pemate cucTeMbl ABYX JIMHEWHBIX YPABHEHUN C JBYMSI IEPEMEHHBIMHA U CUCTEMBI JIBYX
YPaBHEHH, B KOTOPBIX OJJHO YPABHECHUE HE SABJISECTCS JTUHEUHBIM.

PemaTe TEKCTOBBIC 3a7aud aJIreOpamdecKrM CIOCOOOM C TOMOINBIO COCTAaBJICHUS
YPaBHEHUSI WJIM CUCTEMBI ABYX YPaBHEHUH C JIByMs IEPEMEHHBIMU.

[TIpoBOAMTE MPOCTENIIINE UCCIIEAOBAHUS YPABHEHU U CUCTEM YPABHEHUH, B TOM YHUCJIE
C IPUMEHEHHUEM TpapuyecKuX Mpe/cTaBieHul (ycTaHaBIMBaTh, UMEET JIU YPaBHEHHUE WU
CHUCTE€Ma YpaBHEHUH pEIICHUs, €CIIU UMEET, TO CKOJIbKO, U MPOYEE).

Pemate nuHElHbIE HEpaBEHCTBA, KBaJpaTHBIC HEPaBEHCTBA, M300pa)kaTh peIIeHHe
HEPABEHCTB HA YMCIIOBOM IMPSIMOM, 3aMIMCHIBATH PEIICHUE C TOMOILBIO CUMBOJIOB.

Pemate cucTemMbl JIMHEHWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIFOYAIOIIHNE
KBaJ[paTHOE HEPABEHCTBO, HM300paKaTh PEIICHHE CUCTEMbl HEPABEHCTB HA YHUCJIOBOM
MPAMOM, 3aIUCHIBAaTh PEIICHUE C IOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NIPU PEIIEHUH PA3JIMYHbBIX 3a]1a4.

DOyHKUUHA

Pacno3naBate  QyHKIMM  W3yYeHHBIX  BHAOB. IloKa3pIBaTh  CXEMaTHYECKU

pacmoiokeHre Ha KOOPJIMHATHOM TUIOCKOCTH rpadukoB QPyHKIMM Buna: y = kx, y = kx + b,
y=4kik, y=ax2 +bx + ¢ y=2x3y=1%x y = |x|, B 3aBHCHMOCTH OT 3HAYCHMIi
K02 PHUITMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

CtpouTh 1 N300pakaTh CXeMaTUYECKU IPaPUKU KBAPATHUHBIX (PYHKIIUNA, OTIUCHIBATh
CBOMCTBA KBaJAPATUYHBIX (DYHKIIMM 110 UX rpaduKam.

Pacnio3naBaTe kBampaTH4yHyr QYHKIHIO 10 (opMyJie, NPUBOIUTH MPUMEPHI
KBaJApaTUYHBIX (DYHKIIMA U3 pealTbHOM KU3HU, GU3HKH, TCOMETPHH.

YucioBbIe NMOCT€10BATEILHOCTH H MPOrPeccun

Pacnio3naBaTh apuMeTHUYECKYyI0 U TE€OMETPUYECKYI0 MPOTPECCHH MPHU Pa3HbIX
crioco0ax 3a7aHusl.

BBITIONTHATE BBIYMCIICHUS C UCTIONB30BaHUEM (DOPMYT n-TO WieHa apu(METHIECKON U
reOMETPUYECKOU IPOrpeCcCuil, CyMMBI IIEPBBIX N YWICHOB.

N300pakath 4ieHbI MOCIEI0BATETLHOCTH TOYKAMH Ha KOOPIMHATHOM TUIOCKOCTH.

Pemats 3a1auu, CBA3aHHbBIE C YUCIOBBIMU [TOCJIEOBATENLHOCTSAMHU, B TOM YHCIIE 3a/1a4H
U3 peasibHOM KU3HU (C UCIIOIb30BAHUEM KaJBbKYJISITOPa, HU(GPOBBIX TEXHOJIOTHI).

@®opmbl yuéTa padodeil mporpaMMbl BOCIIUTAHUS B paldoyeil mporpamme Io
MaTeMaTHKe
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Pa6ouas nporpamma Bocriutanuss MbOY IIMO CO «COIII Ne 16» peanuzyercs B TOM
YHCIIe ¥ Yepe3 UCTOIb30BaHUE BOCTIUTATEIBHOTO OTEHIIMANA YPOKOB aireopsl. JTa pabota
OCYIIECTBIISIETCS B CJICAYIOMUX (popMax:

[ToOyx)nenue oOydaromuxcs codJr01aTh HA YpOKe OOIIETPUHSATHIE HOPMbI TOBEIACHUS,
npaBuia OOILIEHUS CO CTapmUMHU (TeAaroriueckKuMu pabOTHUKAMHU) W CBEPCTHUKAMU
(0OyuarouMMucs ), IPUHLIHUITBI Y4€OHOM TUCITUIUIMHBI U CAMOOPTaHU3alINH.

[IpuBneuenre BHUMaHUS OOyYAONIMXCS K LIEHHOCTHOMY acIlEKTy H3y4YaeMbIX Ha
ypOKax MpeAMETOB, SBJICHHI, COOBITUI Yepes:

oOpalnieHre BHMUMaHHUS HA HPABCTBEHHBIC AaCMEKThl HAYUYHBIX OTKPBITUH, KOTOPHIC
U3y4aroTcs B JaHHBII MOMEHT Ha YpOKE; Ha MPEICTABUTENCH YUYEHBIX, CBA3aHHBIX C
M3Y4YaeMbIMHU B JJAHHBIA MOMEHT TEMaMH, Ha TOT BKJIAJ, KOTOPbI OHU BHECIH B Pa3BUTHUE
HAIlIel CTpaHbl U MHpPA, HA JOCTOWHBIC MOAPAKAHUS MPUMEPHI WX KU3HU, HA MOTUBBI UX
IIOCTYITIKOB;

Hcnonp30BaHue BOCHUTATENBHBIX BO3MOXHOCTEH COAEpKaHHUsS y4yeOHOIro Mpeamera
i popMupoBaHUs y 00y4arOIUXCsl POCCUUCKUX TPAJULIMOHHBIX JyXOBHO- HPABCTBEHHBIX
U COLUMOKYJBTYPHBIX LIEHHOCTEH uepe3 Moa00p COOTBETCTBYIOIIMX 3ajad JJId pELIeHUs,
MPOOJIEMHBIX CUTYaLMH 17151 00CYKIEHUS B KIacce

BxitoueHue B ypoK HIPOBBIX IPOLENYP, KOTOPBIE MOMOTatOT MOAEPKaTh MOTHBALIUIO
oOydaromuxcss K TMOJYyYEHUIO 3HAHUM, HAJTAKMBAHUIO MO3UTHBHBIX MEXIMYHOCTHBIX
OTHOLIEHUH B KJIacce, IOMOTaloT YCTAaHOBIEHUIO JO0OpOKeIaTeIbHONW aTMOc(hephl BO BpeMst
ypoKa.

[IpumeHeHne Ha YpOKE HWHTEPAKTUBHBIX (OpM padOThl, CTUMYIUPYIOIIUX
MO03HABATEJIbHYIO0 MOTHUBALIUIO 00YYarOIIUXCS.

[Ipumenenue TpynmnoBoil pabOThl WM PabOTHI B Mapax, KOTOPHIE CIIOCOOCTBYIOT
Pa3BUTHIO HABBIKOB KOMAH/IHOM paOOThI M B3aUMOJIEUCTBHIO C IPYTUMH O00YYaIOIIUMUCS.

Bb100p 1 MCHOIB30BaHKME HA YPOKAaX METOJOB, METOJIUK, TEXHOJOTUM, OKa3bIBAIOIINX
BOCITUTATEIbHOE BO3ACICTBUE HA JIMYHOCTh B COOTBETCTBUHU C BOCHUTATENIBHBIM HUIEATIOM,
LEJbI0 U 3a/1a4aMH BOCIIUTaHUSI.

NHnnmuupoBaHue M MOIIEP)KKA HCCIEAOBATEIBCKOW JIESITENIBHOCTH IIKOJIBHUKOB B
(dbopMe BKIIIOUEHHS] B YPOK Pa3IMYHBIX HCCIEAOBATENIbCKUX 3aJaHUM U 3a7ady, YTO JAeT
BO3MOXKHOCTh ~ OOy4YaroluMcs TIpPUOOPECTH HABBIKU  CaMOCTOSTEIBLHOTO  pElIeHUs
TEOPETHUECKOW TPOOJIEMbI, TEHEpUpOBaHUS W OGOPMIICHHS COOCTBEHHBIX THIOTE3,
YBOKUTEIHLHOTO  OTHOIICHUS K  YYyKUM  HUACAM, MYOJIMYHOTO  BBICTYIUICHUSA,
apryMEHTUPOBAHMS U OTCTAMBAHUS CBOEH TOUKHU 3PEHUSI.

VYcTaHOBJIEHUE YBAXKUTENbHBIX, JOBEPUTENbHBIX, HE(DOPMATbHBIX OTHOIIEHUN MEXIy
YUUTENIEM U YUYEHUKaMH, CO3/IaHHE Ha YPOKAaX AIMOIMOHAIbHO-KOM(DOPTHON CPEIbI.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHHe pa3ie/ioB H TeM nudpoBbIe
Ne ni/m P Konrpoabnbsie IIpakTuueckue (undpp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThbI padoThI
pecypchl
1 Uucnia u BeIYKCIICHUS. PariuoHalbHEIS )5 5 bubnunoreka LIOK
qucia https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
2 1
2 AJICOPAHHCCKHC BLIPKCHILA / https://m.edso0.ru/7f415b90
bubnunoreka LIOK
3 ¥ PABHCHHS! 1 HEPaBCHCTBA 20 ! https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
4 Koopaunats! u rpapuku. OyHkuuu 24 1 hitps://m.cdsoo.ru/741 5590
bu6nmorexa LIOK
1
> Tosroperue u obobmenne 6 https://m.edsoo.ru/7f415690
OBHIEE KOJIMYECTBO YACOB I10 102 6 0
I[TPOI'PAMME
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8 KVIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabnsie IIpakTHyeckue
NMPOrpamMMbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypcsbl
bubnunoreka LIOK
1 Uucna u Beruucienus. KBajparubie KOpHU 15 1 hitps://m.cdsoo.ru/7f417af8
) Yucna u BeraucieHus. CTEIIEHb ¢ EIbIM 7 bubnunoreka LIOK
IOKa3aTeyieM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKe BEIPaKCHUS. 5 | bubnuorexa [IOK
KBanpatHblii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKkue BhIpaKCHUSI. 15 1 bubnnorexa [JOK
AnreGpanueckas ApoOb https://m.edsoo.ru/7f417af8
YpaBHeHus U HepaBeHCTBA. KBagpaTHbie bubmuoreka [IOK
5 15 1
ypaBHEHUA https://m.edsoo.ru/7f417af8
VYpaBHenus u HepaBeHCTBA. CHUCTEMBI bubnnorexa [JOK
6 . 13
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6nmorexa LIOK
. 1
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 https://m.edsoo.ru/7f417af8
bu6nmorexa LIOK
8 PyHKupH. OCHOBHKIE MOHATHA > https://m.edsoo.ru/7f417af8
but6mmorekxa [IOK
o 4 9
) YHKUHH. THCTOBLIE QyHKLAH https://m.edsoo.ru/7f417af8
but6mmorekxa [IOK
1 IT 6 2
0 OBTOpeHHE 1 0000uIeHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 7 0
I[TPOT'PAMME
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9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne i/ P Konrpoabnbsie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypcsl
1 Yucna v Berunciienus. JleicTBUTEIbHbBIS 9 | bubnuorexa [JOK
qucia https://m.edsoo.ru/7f419d08
5 YpaBHEHHUs U HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnnorexa [JOK
OJHOM NEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubmmoreka [JOK
ypaBHEHUU https://m.edsoo.ru/7f419d08
bubnunorexka LIOK
4 YpaBHeHus u HepaBeHCTBA. HepaBeHncTBa 16 1 hitps://m.cdsoo.ru/7f419d08
bu6mmoreka IIOK
5 o 16 1
YHKHHH https://m.edsoo.ru/7f419d08
bu6nmorexa LIOK
6 q 15 1
HCJIOBBIE MOCIEA0BATENBHOCTH hitps://m.cdsoo.rw/7f419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALHS 18 1 bubmmnoreka HOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 7 0
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ITOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrtpoubnbsie IIpakTnueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
| ITonarue paunonanbHoro yucia. Crapropas 1 1
JMarHOCTHKA
) Apudmerndeckue JIEUCTBUS c 1
palnoHaIbHBIMU YU CIAMU
3 Apudmernaeckue JefcTBUS c 1
paloHaIbHBIMU YHCIAMU
4 Apudmerndeckue JIEUCTBUS c 1
palnoHaIbHBIMU YU CIAMU
5 Apudmernueckue JENCTBUSA c 1
paloOHaIbHBIMU YHCIAMHU
6 Apudmernueckue JIEHCTBHS c |
paloHaIbHBIMU YHCIAMU
7 CpaBHenue, YHOpsAAOYUBaHUE 1
palMOHAIBHBIX YNCEI
g CpaBHenue, yHOpsA0YNBaHUE |
palMOHAIBHBIX YNCEI
9 CpaBHeHue, YIOPSITOYMBAHHE |
paIMOHATIbHBIX YHCE
bubmuoreka [JOK
10 Crenens ¢ HaTypaJlbHBIM [TOKA3aTEIEM 1 1
https://m.edsoo.ru/7f4211de
bubmuoreka [IOK
11 CreneHb ¢ HaTypaJbHBIM MTOKa3aTeleM 1 H
https://m.edsoo.ru/7f421382
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12 CreneHb ¢ HaTYypaJIbHBIM MOKa3aTEIEM 1 bubmorexa [IOK
https://m.edsoo.ru/7f42154e
13 CreneHb ¢ HaTypaJIbHBIM MOKa3aTEIEM 1 bubmorexa HOK
https://m.edsoo.ru/7f4218be
14 CreneHb ¢ HaTypaJIbHBIM MOKa3aTEIEM 1
L5 Pemenne OCHOBHBIX 3amad Ha Jpoodw, 1
MIPOLICHTHI U3 peaTbHOM MPAKTUKU
16 Pemenue oOCHOBHBIX 3agad Ha JpooOw, |
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH
17 Pemenne OCHOBHBIX 3amad Ha Jpobw, |
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH
18 Pemenne OCHOBHBIX 3amad  Ha Jpoodw, |
MIPOLICHTHI U3 PeaTbHOU MPAKTHKU
19 [Ipu3Haku [EIMMOCTH, pAa3IOKEHHUs Ha |
MHOKUTEIH HAaTypalbHBIX YUCEI
20 [Ipu3Haku JAETUMOCTH, pPa3JIOKEHHUS Ha |
MHOXHUTEIHN HATYpaJbHBIX YHCEI
21 Peanbubie  3aBucumoctu. Ilpsimas u 1
oOpaTHasi TPOMOPIIMOHATIBHOCTH
2 Peanbupie  3aBucumoctu. Ilpsamas wu 1
oOpaTHas MPOMOPLIHUOHATEHOCTH
” Peanbubie  3aBucumoctu. Ilpsimas u |
oOpaTHas MPOMOPIUOHATEHOCTH
24 Peanbupie  3aBucumoctu. Ilpsmas u |
oOpaTHast IPOIMOPIIMOHATBHOCTH
)5 Kontponbnas pabota no TeMe 1 )
"PanuoHanbpHbIE ynciia'
26 ByKkBeHHBIE BbIpaKEHUS 1 Bubmmorexa [IOK
https://m.edsoo.ru/7f41feec
27 DopMybl 1
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28 DopMysl 1
29 [Tepemennbie.  JlomycTuMble  3HA4YEHUSA 1
MepEMEHHBIX
[IpeoOpa3oBanrue OyKBEHHBIX BBIPAKEHUH,
30 pPacKphITHE CKOOOK M TPUBEICHUE ITOJOO0HBIX 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41fafa
cllaraeMbIX
[IpeoOpa3oBanue OYKBEHHBIX BBIPAXKCHUIM,
31 p:)CKpBII)TI/Ie CKOOOK I/IprI/IBeI[eHI/Ie HIZ),Z[O6HBIX 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41fd70
cllaraeMbIX
[IpeoOpa3oBanne OyKBEHHBIX BBIPAKEHHIA,
32 pacKpbITHE CKOOOK U MPUBEACHUE MTOJOOHBIX 1
cliaraeMbIX
[Ipeobpa3oBanre OyKBEHHBIX BBIPAKEHUH,
33 pacKpbITHE CKOOOK U MPUBEACHHUE MTOJOOHBIX 1
cliaraeMbIX
14 CBoiicTBa  CTENEHM C€  HATypAJIbHBIM 1 bubmuoreka [IOK
IOKa3aTeyieM https://m.edsoo.ru/7f421382
35 CpoiicTBa  CTemeHW C  HATypaJbHBIM 1 bubmuoreka [IOK
oKa3arejeM https://m.edsoo.ru/7f42154¢
36 CBoiicTBa  CTENEHM C  HATypAJIbHBIM 1 bubnmnorexa [JOK
II0Ka3aTeyieM https://m.edsoo.ru/7f4218be
bu6nmorexa LIOK
37 Muoroteret ! https://m.edsoo.ru/742276e
bu6nunoreka LIOK
38 MuoroeHbt ! https://m.edsoo.ru/7f422930
39 Cnoxenue, BBIUMTAHHUE, YMHOXEHHE ] bubnmnorexa [JOK
MHOTOWICHOB https://m.edsoo.ru/7f422af2
40 Cnoxenue, BBIYMTAHMUE, YMHOKE€HHE 1 bubnuotexa [JOK
MHOTOYJIEHOB https://m.edsoo.ru/7f422cc8
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A1 Crnoxxenue, BBIYHTAHUE, YMHOXEHHUE bubnunoreka LIOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422fca
47 Crnoxxenue, BBEIYNTAHHUE, YMHOKEHHE bu6nmmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f423182
43 DopMyJibl COKPAILIEHHOTO YMHOXKEHUS bubmorexa HOK
https://m.edsoo.ru/7f42432a
44 @opMyIIbl COKpPALIEHHOTO YMHOXKEHUS bubamorexa LOK
https://m.edsoo.ru/7f42464a
45 @opMyIIbl COKPALIEHHOTO YMHOXKEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f424¢c12
46 @DopMyJIbl COKPALLIEHHOTO YMHOKEHUS bubmorexa LIOK
https://m.edsoo.ru/7{4241d2
47 DopMyJIbl COKPAILEHHOTO YMHOXEHUS bubmorexa LIOK
https://m.edsoo.ru/7f4251d0
48 Pa3nosxeHre MHOrO4J€HOB HA MHOYKUTEIN bubmorexa LIOK
https://m.edsoo.ru/7f423312
49 Pa3nosxeHre MHOrOUYJI€HOB HA MHOYKUTEIU bubmmorexa [TOK
https://m.edsoo.ru/74237fe
50 Pa3no)xeHre MHOTOUJI€HOB Ha MHOYKUTEIN bubmmorexa LIOK
https://m.edsoo.ru/7f4239de
51 Pa3nosxeHre MHOTOUYJI€HOB HA MHOKUTEIU
57 KonTponbHas pabota o TeMe
"Anrebpanyeckue BbIpaxeHus"
53 VYpaBHeHue, TmpaBwia  NpeoOpa3oBaHU
YpaBHEHHUSI, PABHOCUIILHOCTh YpaBHEHUI
54 JInHeliHOEe ypaBHEHME C OHOU IIEPEMEHHOM,
pelIeHue JIMHEMHBIX YPaBHEHUN
55 JInHeitHOE ypaBHEHHUE C OHOM IEPEMEHHOM, bubnuotexa [JOK

peluIeHne JIMHENHBIX YpaBHEHUI
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56 JInHeliHOe ypaBHEHME ¢ OHOU IIEPEMEHHOM, 1
pelieHue JIMHEMHBIX YPaBHEHUN
57 Pemenue 3aa4d ¢ moMoIIbO ypaBHEHUI 1 bubmorexa [IOK
https://m.edsoo.ru/7f42064e
58 Pemrenue 3a1au ¢ moMoIIbI0 YpPaBHEHHIM 1 bubmmorexa [IOK
https://m.edsoo.ru/7f420806
59 Pemenue 3aa4d ¢ moMoIIb0 ypaBHEHUI 1 buGnuorexa [IOK
https://m.edsoo.ru/7f4209a0
60 Pemrenue 3a1au ¢ noMOLIbIO YpaBHEHHM 1 buGnuorexa [IOK
https://m.edsoo.ru/7f420e6e
61 JIunetinoe ypaBHEHUE c JIBYMS 1 bubmmoreka [JOK
MePEMEHHBIMH U €T0 TpaduK https://m.edsoo.ru/7{427¢32
2 Jluneiinoe ypaBHEHUE c JBYMSI 1 bubnmoreka [JOK
MEPEMEHHBIMH U €T0 rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema JByX JIMHEHHBIX YpaBHEHUU 1 bubnuoreka [IOK
JIBYMsI IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema [AByX JMHEHHBIX YpaBHEHUU 1
JBYMSI IEPEMEHHBIMHU
65 Cucrema JAByX JIMHEHHBIX YpaBHEHUU |
JBYMSI TIEPEMEHHBIMHU
66 Cucrema [ABYX JMHEHHBIX YpaBHEHUU 1
JBYMSI TIEPEMEHHBIMHU
. bubmmnorexa [JOK
67 Pemtertie cuctem ypasHerui ! https://m.edsogru/7f4284de
. bubnmnorexa [JOK
08 Peutertne cuctem ypasHenHui ! https://m.edsogru/7f428653
. bubmmnorexa [JOK
69 Peutertne cucteM ypasHenHti ! https://m.edsogru/7f4287d6
70 Pemenne cucreM ypaBHeHUN 1
71 Pewrenue cucreM ypaBHeHUN 1
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7 KonrponsHast padota no teme "JluHeiinsie 1 | bubmuotexa [JOK
ypaBHEHHS" https://m.edsoo.ru/7f421044
bubnunoreka LIOK
K i 1
73 COpARHaTa TORKH Ha HPAMOH https://m.edsoo.ru/7f41de76
bubnunorexa LIOK
4 q 1
/ HCHOBBIE TIPOMEAYTIEH https://m.edsoo.ru/7f41df2
75 YucoBble IPOMEKYTKH 1
76 PaccrosHne  Mexay — AByMs — TOYKaMu |
KOOPJMHATHOU MPSIMOi
77 Paccrosane Mexay  AByMsS — TOYKaMu |
KOOPJMHATHOM MPSIMOi
73 [IpsmoyronbHas cucremMa KOOpPAMHAT Ha 1 bubnuoreka [IOK
IUIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsiMoyronbHas cucTeMa KOOpAMHAT Ha 1 bubnuoreka [IOK
IUIOCKOCTU https://m.edsoo.ru/7f41e42a
bu6mmoteka IIOK
80 IT 1
pUMephI TpadHKOB, 3aJaHHBIX (HOPMYyIIaMH https://m.edsoo.ru/7f41e8a8
bu6nmorexa LIOK
81 IT 1
pUMephI TpadUKOB, 3aJaHHBIX (HOPMYyIIaMH https://m.edsoo.ru/7f41ed80
82 ITpumeps! rpadukoB, 3a1aHHBIX HopMyTamMH 1
bu6mmoreka IIOK
83 Y i 1
TeHHE IrpaMKOB peabHbIX 3aBUCUMOCTEH hitps-//m.cdsoo.ru/7f4 1ca24
84 Urenue rpaMKoB pealbHbIX 3aBUCUMOCTEH 1
but6mmoreka [IOK
85 ITo e 1
HATHE QyHKLIH https://m.edsoo.ru/7f41ef06
86 I'paduk pynkumu 1
bu6nunoreka LIOK
87 Caoit i 1
BoficTBa ynicuuit https://m.edsoo.ru/7f41f078
bubnunorexa LIOK
88 Csoit i 1
BOHCTBA QyHKuMH https://m.edsoo.ru/7f41f1fe
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. bubmuorexa [JOK
5 Tlaseiirast Gy : https://m.edsogru/7f427282
. bubnmnoreka HOK
90 Juneiinas pymicus ! https://m.edsocL).Iru/7f427412
N bubnmnoreka HOK
91 [TocTpoenue rpaduka TUHEHHON (QYyHKIIUHA 1 hitps://m.c dso:)l.ru TfA26d1e
92 [TocTpoenue rpaduka TuHEHHON QYyHKIIUHA 1
93 I'padux pynkunm y =[x| 1
94 I'paduk pynkumu y =[x| 1
KonTponbnas padota o teme "KoopauHarsl
95 u F;g(bHKH. g)}IHKI_II/II/I" / BCCpO(I))()I;/II)'ICKaSI 1 1 bubmmorexa [IOK
npoBepouHas padora https://m.edsoo.ru/741f50a
96 Wrorosas KOHTPOJIbHAS pabota / | | bubnuorexa [IOK
Bcepoccuiickas npoepounas pabota https://m.edsoo.ru/7f429c6¢
97 IToBTOpEHUE OCHOBHBIX MOHATUN U METOJOB |
Kypca 7 kiacca, 000011eHIe 3HaHU
08 IToBTOpEHNE OCHOBHBIX IOHATUH U METOI0B 1 bubmmnoreka HOK
Kypca 7 kiacca, 000011eHIe 3HaHU https://m.edsoo.ru/7f429£32
99 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB 1 bubmuorexa [IOK
Kypca 7 kiacca, 00001ieH1e 3HaHUH https://m.edsoo.ru/7f42a0e0
100 IToBTOpEHUE OCHOBHBIX MOHATUN U METOJOB 1
Kypca 7 kiacca, 000011eHIe 3HaHU
101 [ToBTOpEHNE OCHOBHBIX MOHATHA U METO/I0B 1 bu6muoreka [IOK
Kypca 7 kiacca, 000011eHIe 3HaHU https://m.edsoo.ru/7f42a27a
102 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB | bubmuoreka [JOK
Kypca 7 kiacca, 00001ieHre 3HaHUH https://m.edsoo.ru/7f42a900
OBUIEE KOJIMYECTBO YACOB I10 102 6
I[TPOIT'PAMME
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8 KVIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne n/n Tema ypoxa Kontpoabubie IIpakTHueckue i ponxie
Bcero o0pa3oBaTejibHbIE
padoThbI padoThI pecypenr
1 KBanpatHblii KOpeHb U3 YHCIa 1 bubmmorexa [IOK
https://m.edsoo.ru/7f42d452
) [lonsatne 00 wuppanMOHATBEHOM YHCIIE. | | Bbu6mmoteka [JOK
BxoaHast kOHTpoJIbHAs padora. https://m.edsoo.ru/7f42eaaa
3 JlecsiTuuHble NpUOIMKESHUS |
UppaLMOHAIIbHBIX YHCET
4 JlecsaTuunsbie MPUOTIKEHUS 1
HUPPALMOHATIBHBIX YHCET
5 JlelicTBUTENbHBIC YKCIIA 1
6 CpaBHEHUE IEHCTBUTENBHBIX YHCEI 1
7 CpaBHeHHE 1eHCTBUTENBHBIX YHCEI 1
8 ApudmeTrueckuil KBaJipaTHbIH KOPEHb 1
9 VYpaBHeHMe BUJA X* = a 1
10 CroiicTBa apu(pMeTHUUECKUX KBaJPaTHBIX | bubnnorexa [JOK
KOpHEM https://m.edsoo.ru/7f42d862
1 CpoiicTBa apudMeTHUecKuX KBaJPaTHBIX | bubmuoreka [JOK
KOpHEH https://m.edsoo.ru/7f42d862
12 [IpeoOpa3oBaHre YHUCIOBBIX BBIPAKEHUH, | bu6muoreka [IOK
COZEpIKALNX KBAaApaTHbIE KOPHU https://m.edsoo.ru/7f42dd26
13 [IpeoOpa3oBaHre YHUCIOBBIX BBIPAKEHUH, | bubmuotexa [OK
COJIEpKAINX KBaJPAaTHBIE KOPHHU https://m.edsoo.ru/7f42ded4
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14 [IpeoOpazoBaHKe YHCIOBBIX BBIPAKCHHM, 1 bubnmnoreka HOK
COZEepKalNX KBAaApaTHbIE KOPHU https://m.edsoo.ru/7f42e0be
15 [IpeoOpa3oBaHre YHUCIOBBIX BbIPAKEHUH, | bubmmoreka [JOK
coJiepKallluX KBaJApaTHble KOPHU https://m.edsoo.ru/7{42¢262
16 Crerensb ¢ MeabIM IToKa3aTejieM 1 bubmorexa HOK
: https://m.edsoo.ru/7f4354a4
CranpmaptHass 3anuch uucia. Pa3mepsl
00BEKTOB  OKpy’Karomero wmupa  (OT
by P ( bubnunoreka LIOK
17 3JIEMEHTAPHBIX YaCTHUIl JI0 KOCMHYECKHX 1
https://m.edsoo.ru/7f436098
00BEKTOB), JJIUTEIBLHOCTh IIPOIIECCOB B
OKPY’KaloIlleM MHUpE
. bubnnorexa [IOK
18 CBOMCTBa CTEIICHU C LIC/IbIM II0Ka3aTelIeM 1
https://m.edsoo.ru/7f435648
. bubnuoreka [{OK
19 CBOICTBa CTEIICHU C LIC/IbIM II0Ka3aTelIeM 1
https://m.edsoo.ru/7f435648
20 CBolicTBa CTENEHH C IIEJIBIM MMOKa3aTeIeM 1 bubmorexa HOK
t https://m.edsoo.ru/7f435648
21 CBolicTBa CTEIICHH C IEJIBIM IMOKa3aTeIeM 1 bubmorexa HOK
t https://m.edsoo.ru/7f43599a
. bubnuoreka [{OK
22 CBolicTBa CTEIICHH C IEJIBIM ITOKa3aTeIeM 1
https://m.edsoo.ru/7f435ed6
23 KBagpartsslii TpéxuneH 1
24 KBanpathslii TpéxuneH 1
25 Pasznoxxenue kBagpaTHOro TpéxuieHa Ha | bubmuorexa [IOK
MHOXXUTEIIN https://m.edsoo.ru/7f42fd38
%6 Pa3snoxxeHne kBagpaTHOro TpEXdieHa Ha ) bubmuorexa [IOK
MHOXUTEIHN https://m.edsoo.ru/7f42fd38
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KouTponbHas paborta 1o TeMaM
27 "KBanpaTHsbie KOpHU. Crenenu. 1 1 bubamorexa LOK
Kpaapathsiii Tpexen’” https://m.edsoo.ru/7f42ec80
bubnmnoreka HOK
28 Anrebpanrieckas Apode 1 https://m.edsocL).Iru/7f43O382
29 JlomycTumble  3Hau€HUsT  MEPEMEHHBIX, 1
BXOJIALINX B aIredpandeckue BhIpaKeHUs
30 JlommycTuMble  3HAYEHUS  TICPEMEHHBIX, 1
BXOJIALINX B aIre0pandecKkue BhIpaKeHUs
31 OcHOBHOE  CBOMCTBO  anreOpanyeckon | bubnnorexa [JOK
npobu https://m.eds00.ru/7f4308¢6
. bubnnoreka [JOK
32 Coxpauerne apodeit ! https://m.edsoi_.lru/7f430a8a
. bubnnoreka [JOK
33 Coxpamenne npodeit I https://m.edsol_.lm/7f430f44
. bubmuoreka [IOK
34 Coxpamenne 1podeit ! https://m.edsofm/7f430f44
35 CnoxxeHue, BBIYUTAHUE, YMHOXEHHE U | bubnuoreka [IOK
JIeJIeHUE alredpanyeckux apooei https://m.edsoo.ru/7f43128¢
16 CnoxxeHue, BBIYMTAaHUE, YMHOXXEHHE U 1 bubnmnorexa [JOK
JIeIeHUE aredpanyeckux apooei https://m.edsoo0.ru/7f4315¢0
37 CnoxxeHue, BbIYMTAaHUE, YMHOXEHHE U ) but6mmoreka [IOK
neneHue anredbpandeckux apodei https://m.edsoo.ru/7f4318c2
18 CnoxxeHue, BBIYUTAaHUE, YMHOXKECHHE U | bubnmoreka [JOK
JIeICHUE areOdpandeckKux apooei https://m.edsoo.ru/7f431a20
39 IIpeoOpaszoBanue BBIPAXECHMUI], ) bubmuoreka [JOK
CoJIep KaIIiX anredpandeckue Ipoou https://m.edso0.ru/7f43259¢
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40 [IpeobpazoBanue BBIPOKCHUH, | bubnmnoreka HOK
COJIEpIKaIINX aredpandeckue 1poou https://m.edsoo.ru/7f432736
A1 [IpeobpazoBanue BBIPAKEHHUI, | bubmmoreka [JOK
coJiepKalux ajaredopandeckue 1poou https://m.edsoo.ru/7f432736
47 KoHntposbsHas pabota o TEME 1 1 bubnuoreka [JOK
"Anrebpanyeckas 1poon" https://m.edsoo.ru/7f431d36
bubnmnoreka HOK
43 Keazpartioe ypastierine ! https://m.edsoil.ru/7f42eela
Bbu6motreka [JOK
44 HenosHoe kBasipaTHOE ypaBHEHUE 1 https://m.edsofru/7f42eela
Bbu6motreka [JOK
45 HenosHoe kBasipaTHOE ypaBHEHUE 1 https://m.edsofru/7f42eela
46 dopMya KOpHEW KBaPATHOIO YpaBHEHUS 1 bubmorexa [IOK
https://m.edsoo.ru/7f42f158
47 dopMya KOpHEH KBagpaTHOIO YpaBHEHUs 1 bubamorexa LOK
https://m.edsoo.ru/7f423{6
48 dopMya KOpHEH KBaJpaTHOIO YpaBHEHUS 1 bubmmorexa LIOK
https://m.edsoo.ru/7f42f5a4
49 TeopevaBuera ! s danoa 126
bubnmnorexa [JOK
50 Teopema Brera ! https://m.edSO(]fru/7f430076
51 Pemenue ypaBHEHWIA, CBOIAIMIUXCS K | bubnunoreka LIOK
KBaJAPaTHBIM https://m.edsoo.ru/7f43¢542
57 PemreHne ypaBHEHH, CBOIAIIUXCSA K ) bu6muoreka [IOK
KBaJIpaTHbIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreiimme JPOOHO-PAIIMOHATIEHBIE | bubnuotexa [JOK
YpaBHEHUSA https://m.edsoo.ru/7f4328c6
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54

55

[Ipocreiimue JIPOOHO-PAIIMOHATIEHBIE
ypaBHEHUS

Pemennie TEKCTOBBIX 3a/Jay C IOMOIIbIO
KBaJIpaTHBIX YPaBHEHHI

bu6nmoreka [IOK
https://m.edsoo.ru/7f432bbe

bubnunoreka LIOK
https://m.edsoo.ru/7f42f75¢c

56

57

58

PemeHne TEKCTOBBIX 3aAad € IOMOLIBIO
KBaJPaTHBIX YPAaBHEHUU

KontponbHas pabota o TeMe
"KBanpaTtHble ypaBHEeHuUs"

Jluneitnoe ypaBHEHUE c JBYyMsI
MEPEeMEHHbIMH, €ro rpaduk, mnpuMepbl
pelIeHrs ypaBHEHUN B LENBIX YUCIIAX

bu6nmmoreka [IOK
https://m.edsoo.ru/7f42f8f6

bu6nmoreka [IOK
https://m.edsoo.ru/7f4301{2

59

JIuneitnoe ypaBHEHUE c JIBYMsI
MEPEeMEHHBIMH, €ro rpaduk, mpuUMepbl
pellIeHrs ypaBHEHUN B LENbIX YUCIIaX

60

61

62

JIuneitnoe YpaBHEHUE c JIBYMSI
MepEMEHHBIMHU, €ro rpauk, MPUMEpHI
pelieHus: ypaBHEHUH B 1EIBIX YHCIIAX

Pemenne cucreM — IByX — JIMHEHHBIX
YPaBHEHUH C IByMsI IE€PEMEHHBIMU

Pemenne cucreM — IByX  JIMHEHHBIX
YpaBHEHUH C IByMsI IEPEMEHHBIMU

63

64

65

Pemrenne  cuctem  ByX ~— JIMHEHWHBIX
YpaBHEHUH C JBYMs IEPEMEHHBIMU
IIpuMepsl pellIeHHs CUCTEM HEIMHEWHBIX
YPAaBHEHUH C ABYMs IIEPEMEHHBIMU
[IpuMmepsl pelieHnss CUCTEM HEIMHEWHBIX
YPaBHEHUH C ABYMs IIEPEMEHHBIMU
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I'padmueckas unTepnpeTanysi ypaBHEHHUS C
66 JBYMsI IEPEMEHHBIMU U CUCTEM JIMHEHHBIX 1 bubamorexa LOK
- https://m.edsoo.ru/7f43d6d6
ypaBHEHUU C JBYMS IEPEMEHHBIMU
I'padmueckas unTepnpeTanysi ypaBHEHHUS C
67 JIBYMsI IEPEMEHHBIMH M CUCTEM JIMHEUHBIX 1 bubmorexa HOK
. https://m.edsoo.ru/7f43d6d6
YpaBHEHUU C JBYMs IEPEMEHHBIMU
68 Pemenune TEKCTOBBIX 3ajay C IIOMOIIbIO 1
CUCTEM ypaBHEHHI
69 Pemenune TEKCTOBBIX 3ajay C IOMOIIbIO |
CUCTEM YpaBHEHUI
70 Pemrenne TEKCTOBBIX 3aAady C MOMOUIBIO 1
CUCTEM ypaBHEHHI
71 UucnoBble HEPAaBEHCTBA U UX CBOMCTBA 1
72 UucnoBble HEPABEHCTBA U UX CBOMCTBA 1
73 HepaseHCTBO ¢ 01HOM ITEpEMEHHON 1
74 Jlunelinple  HepaBeHCTBA C  OJHOM | bubnnorexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c692
75 JIuHeliHblE ~ HEpaBeHCTBA C  OJHOM 1 bubmmnoreka HOK
IIEPEMEHHOM U UX PEILICHUE https://m.edsoo.ru/742c840
76 JluHeiiHple ~ HEpaBeHCTBA  C  OJIHOU |
MEPEMEHHON U UX pelIeHHE
77 Cucrempl TUHEHHBIX HEPABEHCTB C OJHOM | bubmmorexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42cb88
73 Cucrembl TMHEHHBIX HEPABEHCTB C OJIHOM ) bubnuoteka [JOK
MIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42cd2¢
79 CucremMbl TUHEHHBIX HEPABEHCTB C OJHOM |
MEPEMEHHON U UX pelIeHHe

MBOY NMMO CO «COLL Ne 16»

29




N3obpaxenune peleHus JIMHEITHOTO
80 HEpPaBEHCTBA M MX CHUCTEM Ha YHUCIOBOU 1 bubmmorexa [JOK
P . https://m.edsoo.ru/7f42c9e4
psMOit
N3obpaxkenue pelteHus JIMHEITHOTO
. bu6nmmoreka [IOK
81 HEpPAaBEHCTBA UM MX CHUCTEM Ha YHUCIOBOU 1
. https://m.edsoo.ru/7f42c9e4
npsiMoi
%) KonrponsHast ~ pabora  mo TeMaM 1 1
"HepasenctBa. Cucrembl ypaBHEHUI"
bubnunorexka LIOK
83 I1 1
OUSTHE yHKILH https://m.edsoo.ru/7f433¢12
84 OO0nacTe  OmpeneicHUs] W MHOKECTBO | bubmmoreka [JOK
3HaYeHUH PYHKIUU https://m.edsoo.ru/7f433d84
85 CrniocoOsl 3a1anus GyHKIUN 1
86 I'padux pyHkImN 1
%7 CpoiicTBa (YHKIMM, UX OTOOpakeHHE Ha |
rpaduke
88 Urenue u noctpoeHue rpapukoB GyHKIMH 1
29 [Ipumepsr rpadukoB byHKIUH, |
OTPaXKAIOIIUX PeATbHBIE TIPOLIECCHI
@OYHKIMK, ONHCHIBAIOIIME TMPAMYIO U
90 06y aTi 10 nmono IEOH;IJ'ILHLIC 1 bubmmorexa [TOK
patHy poTiopH https://m.edsoo.ru/7f434bbc
3aBUCHUMOCTH, UX TpapuKu
91 l'unep6ona 1
but6mmoreka [IOK
92 l'unep6ona 1
HIepoost https://m.edsoo.ru/7f4343¢e2
but6mmorexa [IOK
93 r =x? 1
paduk pymKiym y =X https://m.edsoo.ru/7f434572
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Oyukmu y =x3, y = x5, y = Vx, y = [X[;
94 r }allqmquKze G}I_IHCHI/IC ’ aBHeIi]I/Iﬁ | 1|/1 1 bubmaorexa LIOK
P p . yp https://m.edsoo.ru/7f434d38
CUCTEM ypaBHECHUU
[ToBTOpEHME  OCHOBHBIX  MOHSTUH U
95 METO0B KypcoB 7 1 8 Ki1accoB, 000011IeHE | 1 bubnmnoreka HOK
3HaHuii / Bcepoccuiickas mpoBepoydHas https://m.edsoo.ru/7f4371aa
pabora
96 UrtoroBass  koHTponbHas  pabora  / 1 1 bubmmoreka [JOK
Bcepoccuiickas npoBepouHas pabota https://m.edsoo.ru/7f434eb4
[ToBTOpEHNE  OCHOBHBIX  TIOHSITHA U
97 METOJIOB KypcoB 7 1 8 KJ1accoB, 00001eHne 1
3HaHuHU
[ToBTOpEHNE  OCHOBHBIX  TIOHSITHA U
98 METOJIOB KypCcOB 7 ¥ 8 Kj1accoB, 0000111eHIE 1 Bubmiorexa IOK
. P ’ https://m.edsoo.ru/7f43736¢
3HAHUI
[loBTOpEHNE  OCHOBHBIX TOHSTHA U
99 METOJIOB KypcOB 7 U 8 Ki1accoB, 00001IIeHIE 1 Bubmuorexa IOK
. P ’ https://m.edsoo.ru/7f437510
3HAHUI
[loBTOpEHNE  OCHOBHBIX  TOHSTHA U
100 METOJIOB KypCOB 7 U 8 Ki1accoB, 00001IIeHIE 1 bubmorexa HOK
. P ’ https://m.edsoo.ru/7f4376b4
3HAHUNA
[ToBTOpEeHNE  OCHOBHBIX  TIOHSITHA U
101 METO/I0B KypcoB 7 8 Ki1accoB, 00001IeHE 1 bubmorexa [IOK
o Y ’ https://m.edsoo.ru/7f436b88
3HAHUN
[ToBTOpEHNE  OCHOBHBIX  TIOHSITHA U
102 METOIOB KypcoB 7 1 8 Kj1accoB, 00001eHNEe 1 Bubmorexa OK
SHAHMI P ’ HI https://m.edsoo.ru/7f437858
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OBIIEE KOJIMYECTBO
I[TPOTPAMME

YACOB

110

102 7
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9 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero
padoThbI

Konrpoabnbsie IIpakTHyeckue

DJIEeKTPOHHbBIE
nugposeie
o0pa3oBaTejibHbIE

pecypchbl

PauvoHanpHble 4ucna, HppanMOHAIBHBIC
4yucna, KOHEUYHBIE u OeCcKOHEUHbIe
JecATUYHbIE Jpoou

MHOX€eCTBO JIEHCTBUTEIIHLHBIX yucel;
JICHCTBUTEIbHBIE YHCIa KaK OECKOHEYHBIC
NecsTUYHBIE ApoOu. BxomaHass KOHTpOJbHAs
pabora.

B3auMHO 01HO3HAYHOE COOTBETCTBUE MEKIY
MHOXECTBOM  JICUCTBUTENIBHBIX 4YHUCEN U
MHOECTBOM TOUYEK KOOPANHATHOW MPSIMON

CpaBHeHue JENCTBUTEIIBHBIX qucell,
apupmMeTHyecKue JEeNCTBUS c
JeMCTBUTENILHBIMU YHCIaMHU

HpI/I6HI/I)KéHHOC 3HA4YCHHC BCIIMYUHEI,
TOYHOCTb HpI/I6J'II/I)I(CHI/I$I

OxpyriieHne yucen

OxkpyriieHue yucen

[Tpukunka u OIICHKA pe3yabTaToB
BEIUHCIIEHUH
[Ipuxunka u OLICHKa pe3yJIbTaToOB
BEIUHCIIEHUH
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10 JIuneitHoe ypaBHeHue. Pellienne ypaBHeHUMH, 1 bubanorex HOK
CBOJAIIMXCS K TUHEUHBIM https://m.edsoo.ru/7t43bf66
1 JIuneitHoe ypaBHeHue. Pellienne ypaBHeHUH, |
CBOSIIMNXCS K JIMHEHHBIM
12 KBanpatnoe YpaBHEHHUE. Pemenue 1 bubnmnoreka HOK
YPaBHEHUH, CBOJAIIMXCS K KBAaIPATHBIM https://m.edsoo.ru/7f43c542
13 KBanpatnoe ypaBHEHHUE. Pemenue 1 bubnmnoreka HOK
YPaBHEHUH, CBOJSAIIMXCS K KBAJIPATHBIM https://m.edsoo.ru/7f43c542
14 bukBanpaTHbie ypaBHEHUS 1 bubmorexa HOK
https://m.edsoo.ru/7f43¢c3d0
15 bukBanpaTHbie ypaBHEHUS 1 bubmorexa HOK
https://m.edsoo.ru/7f43¢c3d0
[Ipumepsl pelieHuss ypaBHEHHIl TpeThed U
16 4eTBEPTOM  CTEMEHEH  pa3ioKeHHUEM  Ha 1
MHOXUTEITHN
IIpuMepsl peleHUs YpaBHEHHH TPETbEH U
17 YeTBEPTOM  CTEIEHEH  Pa3llOKEHHEM  Ha 1
MHOXHUTEIN
18 Pemenue npoOHO-paliioHaIBHBIX YPaBHEHUH 1 bubamorexa LOK
https://m.edsoo.ru/7f43c9b6
19 Pemenue qpoOHO-palioHaIbHBIX YPaBHEHUH 1 bubmorexa [TOK
https://m.edsoo.ru/7f43c9b6
20 Pemenne TeKCTOBBIX 3a/1a4 anreOpanyecKuM |
METOJIOM
21 Pemenne TekcTOBBIX 3a/1a4 anreOpanyeckum |
METOJIOM
) Pemenne TeKCTOBBIX 3a/1a4 anreOpanuecKuM |
METOJIOM
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” KontponbHas padora o teme "YpaBHEeHUs ¢ | |
OJIHOM TIepeMeHHOM1"
24 VYpaBHEeHHE C ABYMsS IMEPEMEHHBIMHU U €r0 | bubmmoreka [JOK
rpaduk https://m.edsoo.ru/7f43d0b4
75 YpaBHeHHE C JIBYMs IEPEMEHHBIMU U €r0 1 bubnmnoreka HOK
rpadux https://m.edsoo.ru/7f43d0b4
2% CucremMa JBYX JIMHEWHBIX YypaBHEHHH C 1
JBYMsI IEPEMEHHBIMU U €€ pellieHue
27 Cucrema 1ByX JIHHeﬁHIJIX YpaBHEHUN C 1
IBYMsI IEPEMEHHBIMU U €€ PELLICHUE
73 Cucrema [JByX JIMHEHHBIX YpaBHEHHH C |
JBYMsI IEPEMEHHBIMU U €€ pellieHue
29 Cucrema 1ByX JIHHeﬁHIJIX YpaBHEHUN C 1
IBYMsI IEPEMEHHBIMU U €€ PELLICHUE
Pemenne cucreM IByX ypaBHEHHH, OJHO U3
30 KOTOPBIX JIHHeﬁHoe,yalejpyroe — BTOpOH 1 bubamorexa LOK
https://m.edsoo.ru/7f43d23a
CTETICHU
Pemenne cucrem 1B aBHEHUH, OJHO W3
31 KOTOPBIX HHHeﬁHOC,Y); ygll)pyroe — BTOpOH 1 bubmmorexa [TOK
https://m.edsoo.ru/7f43d55a
CTETICHU
Pemenne cucrem AByX ypaBHEHHH, OJJHO U3
32 KOTOPBIX JIMHEMHOE, a Apyroe — BTOPOU 1
CTETeHU
Pemenue cucreM IByX ypaBHEHHMH, OJHO U3
33 KOTOPBIX JIMHEMHOE, a Apyroe — BTOPOHU 1
CTETeHU
34 I'papuueckas  uMHTEpHpeTalUss  CUCTEMBI )
YPaBHEHUI C IByMsl IEPEMEHHBIMU
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15 Pemenne TekCTOBBIX 3a/1a4 anreOpanuecKum |
crocoooM
16 Pemenne TekCTOBBIX 3a/1a4 anreOpanuecKum |
croco6om
37 KonrponsHast pabora mo Tteme "Cucremsl | |
ypaBHEHUH"
38 UucnoBbie HEPABEHCTBA M UX CBOMCTBA 1
39 UucnoBble HEPAaBEHCTBA U UX CBOMCTBA 1 bubmmorexa [IOK
https://m.edsoo.ru/7f43ad5a
40 Jluneiinpie HEPaBEHCTBA c OJIHOU 1 bubmmoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
A1 JIuneiinbie HEpaBEHCTBA c OJTHOM | bubnnorexa [JOK
IIEPEMEHHOM U UX pELICHUE https://m.edsoo.ru/7f43af08
4 Jluneitnbie HEpPaBEHCTBA c OJHOM 1 bubnnoreka [JOK
IIEPEMEHHOM U UX pELICHUE https://m.edsoo.ru/7f43af08
43 Cucremsl J'iI/IHeI\/'IHBIX HEPABEHCTB C OJHOMU 1
IIEPEMEHHON U UX PELICHHE
44 CucreMmsl nvI/IHeﬁHLIx HEpPAaBEHCTB C OJHOM |
MIEPEMEHHON U UX pEelIeHHE
45 Cucremsl J'iI/IHeI\/'IHBIX HEPABEHCTB C OJHOU 1
IIEPEMEHHON U UX PELICHHE
46 KBanpaTHble HEpaBEHCTBA U X PELLICHUE 1 bubmmorexa LIOK
https://m.edsoo.ru/7f43b098
47 KBanpaTHble HEpaBEHCTBA U X PELLIEHUE 1 bubmmorexa LIOK
https://m.edsoo.ru/7f43b21e
48 KBagpaTHble HEpaBEHCTBA U UX pEILLICHUE 1 bubmmorexa LIOK
https://m.edsoo.ru/7f43b5a2
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49 KBanpaTHble HepaBeHCTBA U UX PEILICHUE 1
50 KBagparHble HEPaBEHCTBA U UX PELLIEHUE 1
51 I'paduueckas uHTEpIIpETAIIUs HEPABCHCTB U | bubnmnoreka HOK
CHCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMU https://m.edsoo.ru/7f43b098
5 I'padmueckas uHTEepnpeTanys HEPAaBEHCTB U 1
CHCTEM HEPAaBEHCTB C JBYMsI IEPEMEHHBIMU
53 'I'<OHTp0JIBHa$I pabota o TeMe | |
Hepasencrsa"
54 KBampatnunas ¢yskuus, e€ rpaduk u | bubnuoreka [{OK
CBOICTBA https://m.edsoo.ru/7f4396¢6
55 KBampatnunas ¢ysakuus, e€ rpaduk u 1 bubmmoreka [JOK
CBOMCTBa https://m.edsoo.ru/7f439842
56 KBagpatuunass Qynkuus, e€ rpaduk u | Bbu6mmoteka [IOK
CBOICTBA https://m.edsoo.ru/7f4399b4
57 [Tapabouna, KOOPJAMHATHI BEPIINHBI 1 bubnmnorexa [JOK
mapaboJIbl, OCh CHMMETPHUH TTapadOoJIbI https://m.edsoo.ru/7f439eb4
53 [Tapa6omna, KOOPAHMHATBI BEPIIVHBI 1 bubmmnoreka HOK
napabosibl, 0Cb CHMMETPHUH 1apadoIbl https://m.edsoo.ru/7f43a03a
59 [Tapabomna, KOOPJIMHATHI BEPIITUHBI | bubnmnorexa [JOK
mapaboJIbl, OCh CHMMETPHUU TTapadOoJIbI https://m.edsoo.ru/7f43alac
60 [Tapabouna, KOOPJAMHATHI BEPIINHBI | bubnmnorexa [JOK
mapaboJIbl, OCh CHMMETPHH TTapadoJIbI https://m.edsoo.ru/7f43a31e
61 [Tapabomna, KOOPJAMHATBI BEPIIUHBI ) bu6muoreka [JOK
napaboIIbl, 0Cb CHMMETPHUH 1apadoJIbl https://m.edsoo.ru/7f43a526
2 [TapaGoua, KOOpPIUHATHI BEPIIHUHBI |
napaboJibl, OCb CHMMETPHUH MapadoJIbl
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63 I'paduku pynxumii: y =kx, y =kx + b, y=k/x, 1
y=x’, y=VX, y=[x|
64 I'paduku pynxumii: y =kx, y =kx + b, y=k/x, 1
y=x*, y=VX, y=Ix|
65 I'paduxu pynxmmii: y =kx, y =kx + b, y=k/x, |
y=x’, y=VX, y=[x|
66 I'paduku pynxnmii: y =kx, y =kx + b, y=k/x, 1
y=X, y=vX, y=Ix|
67 I'paduku pynkmmit: y =kx, y =kx + b, y=k/x, 1
y=X’, y=VX, y=IX|
68 I'paduxu pynxmmii: y =kx, y =kx + b, y=k/x, |
y=X, y=vX, y=Ix|
bubnuoreka [IOK
69 K "O " 1 1
OHTPObHAsL paboTa O Teme "Dy ki https://m.edsoo.ru/7f43ab84
. bubmuoreka [IOK
70 [ToHsATHE YNCIOBOM MOCIIEI0BATEILHOCTH 1
https://m.edsoo.ru/7143e6¢c6
3ananue MOCJIE10BATEbHOCTH
71 eKyppeHTHOU (opMyIoil u popmysol n-ro 1 bubmmorexa LIOK
PEKYPP pMY PMY https://m.edsoo.ru/7f43ebda
qJieHa
7 Apudmernueckas " reoMeTpHUeCcKast 1 bubmuortexa [IOK
IIporpeccuu https://m.edsoo.ru/7f43ed7e
7 Apudmernyeckas u reoMeTpudecKas ) bu6muoreka [IOK
IpOrpeccuu https://m.edsoo.ru/7f43f3b4
@®opMmybl n-ro uyjieHa apupMeTHuyecKoll u
. . bubnuoteka [JOK
74 T€OMETPUYECKOW  TMPOrPECCHH,  CYMMBI 1
https://m.edsoo.ru/7f43f58a
MEPBHIX N WICHOB
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®opMynbl N-ro wieHa apuhMETHUCCKOU U
75 reOMETPHYCCKON nporpeccun CYMMBI 1 bubnmorexa LHOK
p porp i y https://m.edsoo.ru/7f43ef2¢c
MEPBBIX N YICHOB
®opMynbel N-ro wieHa apuhMETHUESCKOU U
76 reOMETPHUYECKON IIPOTrpECCHit CYMMEI 1 bubnmorexa LHOK
p porp ’ y https://m.edsoo.ru/7f43f0c6
MEPBBIX N YWICHOB
@opmMyInibl n-ro WieHa apu(pMETHUECKOW H
77 reOMETPUUECKON IPOrpECCHit CYMMEI 1 bubmorexa HOK
P porpeccd, €y hitps://m.edsoo.ru/7f43f72¢
MEPBBIX N YWICHOB
@opmysibl n-rO WieHa apu(METHUECKOW H
78 reoOMeTPUYECKOMN [IPOrpeECCUii CYMMEI 1 buGnuorexa LIOK
P porpeceH, ¢y hitps://m.edsoo.ru/7f43f8a0
MEPBBIX N WICHOB
N300pakeHne 4ICHOB apU(PMETHYECKOH U
79 F€OMETPUYECKOM IIPOrpECCHM TOYKaMU Ha 1
KOOPJWHATHOM TIOCKOCTH
N300paxkeHne uneHOB apu(pMETHYECKOW Hu
80 F€OMETPUYECKONM MPOrpeccuil TOYKaMU Ha 1
KOOPJAMHATHOM TIOCKOCTH
81 JIMHENHBIN ¥ DKCIIOHEHIMAIIBHBIA POCT 1
bubmmoteka IIOK
82 CII05KHBIE IIPOLIEHTHI 1
p https://m.edsoo.ru/7143fe0e
but6mmorekxa [IOK
83 CII0KHBIE IPOLIEHTEHI 1
p https://m.edsoo.ru/7f4401a6
%4 KonTponbHast pabora mo teme "Umucnosbie | | bu6muoreka [IOK
MOCJIEOBATEIHHOCTH " https://m.edsoo.ru/7f440418
25 [ToBTOpeHME, 0000IICHNE M CHCTEMAaTH3AIUS |
3HaHWW. 3amuch, CpaBHEHHE, JCUCTBHUS C
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NEHUCTBUTEIBHEIMA  YMCIAMM,  YHCJIOBas
npsmas
26 [ToBTOpEeHME, 0000IICHHE U CHCTEMAaTH3aIUs 1
3HaHu#. [Ipo1eHThI, OTHOIICHHUSI, TPOTIOPITUN
27 [ToBTOpEeHME, 00OOIICHNIE W CHCTEMATHU3AIIHS 1
sHanuid. OKpyriieHue, MPUOIMKEeHNE, OlIEHKA
[ToBTOpEeHME, 0000IICHHE U CHCTEMAaTH3aIUs
N bubnuoreka [{OK
88 3HaHUK.  PemreHne  TEKCTOBBIX  3amay 1
https://m.edsoo.ru/7f443b12
apu(METHYECKUM CIIOCOOOM
[ToBTOpEeHME, 0000IICHHE U CHCTEMAaTH3aIUs
. bubnuorexa [IOK
89 3gaHui.  PelieHue  TEKCTOBBIX — 3ajad 1
https://m.edsoo.ru/7f443cd4
apu(pMETHYECKUM CIIOCOOOM
[ToBTOpEeHME, 0OOOOIICHNIE W CHCTEMATHU3AIHS
. bubnnorexa [IOK
90 3gaHui. PemieHue  TEKCTOBBIX  3ajad 1
https://m.edsoo.ru/7f443fea
apu(pMeTHYECKIM CIIOCOO0M
[ToBTOpeHue, 0000IIeHNE U CHCTEMAaTH3AIUS
. bubmmoreka IIOK
91 3Hanuii. [IpeoOpazoBanue anreOpandecKux 1
. https://m.edsoo.ru/7f4441ca
BBIPKCHUH, TOMTYCTUMBIC 3HAYCHHS
[ToBTOpEeHME, 0000IICHNE U CHCTeMAaTHU3aAIINS
92 sHannii. IIpeoOpasoBanue anredGpandyecKkux 1 bubmorexa LHOK
' Vp p p https://m.edsoo.ru/7f444364
BBIPKCHUH, TOMTYCTUMBIC 3HAYCHHS
[ToBTOpEeHME, 00OOIICHNE 1 CHCTeMAaTHU3AIIUS
93 sHanuii. [IpeoOpasoBaHue anreOpandecKkux 1 bubnuorexa [IOK
' up p p https://m.edsoo.ru/7f444612
BBIPKCHUH, TOMTYCTUMBIC 3HAYCHHS
[ToBTOpEeHME, 00OOIICHNE U CHCTeMAaTHU3AIINS
94 sHanuii. [IpeoOpasoBaHue anreOpandyecKkux 1 bubmmorexa TOK
L peodp P https:/m.edsoo.ru/7f444a94
BBIPXKEHUH, TOMYCTUMbIC 3HAYCHHSI
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[ToBTOpEeHMNE, 0600IIECHHE U CHCTeMAaTU3alUs
95 3HaHUi. DYHKIUHU: MOCTPOEHUE, CBOMCTBA 1 bubmmorexa [JOK
- YHER . p ’ https://m.edsoo.ru/7f444c56
M3YYCHHBIX (pyHKIUN
[ToBTOpEeHue, 0600IIeHHE U CHCTeMAaTU3alUSs
. . bu6nmmoreka [IOK
96 3HaHUM. DYHKIMMU: MOCTPOEHUE, CBOMCTBA 1
. https://m.edsoo.ru/7f444144
M3YYCHHBIX (PyHKUIUN
[ToBTOpEeHME, 00OOIICHNIE W CHCTeMATHU3AINS
. . bubnuorexa [IOK
97 3HaHUl. DYHKIMH: TOCTPOEHUE, CBOWCTBA 1
. https://m.edsoo.ru/7f44516a
W3YYCHHBIX (PyHKUINN
[ToBTOpEeHME, 0OOOOIICHHIE W CHCTEMATH3AIIHS
. . bubnuorexa [IOK
98 3HaHUWA. DYHKIUMU: TOCTPOEHUE, CBOWCTBA 1
. https://m.edsoo.ru/7f4452¢e6
W3YYCHHBIX (DyHKIINN
[ToBTOpEeHME, 0OOOOIICHHIE W CHCTEMATH3AIIHS
99 3HaHuil. ['paduueckoe perieHne ypaBHEHHHA 1 bubmmorexa LIOK
P P P https://m.edsoo.ru/7f445516
U UX CUCTEM
[ToBTOpEeHME, 0000IICHNE U CHCTeMAaTHU3aIINS
100 3HaHuil. ['paduueckoe perieHue ypaBHEHHH 1
U UX CUCTEM
101 UroroBas xoHTponpHasi pabota B Qopmare 1 1
I'MA
102 O06001IeHre U cucTeMaTr3aIs 3HaHUA 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7
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IPOBEPSIEMBIE TPEGOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM MTPOI'PAMMBI

7 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHLIC PE3yJIbTAaThl 0CBOCHUSA OCHOBHOI
06p330BaTeJ'ILHOﬁ nporpamMmMmbl OCHOBHOTI'O 001ero Oﬁpa3OBaHHﬂ

1

1.1

Yucna ¥ BRIYUCICHUS

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

aqu)MCTHqGCKHG IleICTBHiI C paiMOHaJIbHBIMH YUCJIaMH

1.2

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

BBIPAXECHUH, COIEpKALUX OOBIKHOBEHHBIE U AECATUYHBIE ApOOU

1.3

1.4
1.5

[lepexomuts OT omHOW (OpMBI 3amMcu YUCET K JApyrou
(mpeoOpa3oBbIBaTh  JIECATHUYHYIO ApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTH, B OECKOHEUHYIO
JECATUYHYIO APOOb)

CpaBHI/IBaTB " YIIOopsAA0YUBAaTh PALIMOHAJIBHBIC YHUCIA

OKpyrasTh uncia

1.6

BBINOMHATE NPUKHUIIKY U OLEHKY PE3yJIbTaTa BBIYMCICHHH, OLEHKY
3HQYEHUW YUCIOBBIX BBIPAKCHUN. BBINOMHATH JOEUCTBUS €O

CTCIICHAMM C HAaTypPAJIbHBIMU IMOKA3aTCIIIMU

1.7

1.8

[IpuMeHATh NpU3HAKKA JEIMMOCTH, pa3JIOKEHUE Ha MHOKHUTEIN

HATypaJIbHBIX YUCCII

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

00BEKTOB

AnrebpanuecKue BHIPAKCHUS

2.1

Hcnonp3oBaTh anreOpanyecKkyr0 TEPMHHOJOTHIO W CHMBOJHKY,

NPUMEHSTH €€ B IPOLIECCe OCBOCHHS yUeOHOT0 MaTepuana

42
MBOY NMMO CO «COLL Ne 16»



2.2

23

HaxonuTth 3HadeHuss OYKBEHHBIX BBIPQKECHUH TMpH 3aJaHHBIX
3HAYEHHAX [TEPEMEHHBIX

BrmonsaTs Hp606paSOBaHI/IH LECJI0I0 BBIPAXKCHHWA B MHOI'OYICH

MIPUBEICHUEM TIOIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK

24

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

pa3HOCTH

2.5

OC}’H.IGCTBJISITB PAa3JI0KCHUEC MHOIOYICHOB Ha MHOXHUTCIN C
IIOMOIIBIO BEIHCCCHHUA 3a CKOOKH O6H_ICFO MHOXUTCJIA, TPYHNIIUPOBKU

CJIaraeMbIX, MPUMEHEHHs (POPMYII COKPAIIEHHOTO YMHOKEHHSI

2.6

2.7

3.1

3.2

[TpumensTh NpeoOpa3zoBaHUS MHOTOUJICHOB JJISl PEILIEHUS Pa3JIMUHbIX
3aJla4 U3 MaTeMaTUKH, CMEXKHBIX [IPEIMETOB, U3 pealbHON IIPAKTUKU
Hcrnonbs30BaTh CBOMCTBA CTENEHEW C HAaTYpPaJbHBIMHU ITOKA3aTEISAMU
JUIs IpeoOpa30BaHus BbIPAXKEHUN

YpaBHEHUs U HEPABEHCTBA

Pemate nMHEHHBIE ypaBHEHUS C OJHOM IEPEMEHHOU, NPUMEHSA
IIpaBUJjIa MEPEX0/1a OT UCXOJHOTO YPAaBHEHUS K PABHOCUIIBHOMY EMY.
IIpoBepATH, ABIAAETCS JIUM YUCIO KOPHEM YPABHEHUS

[TpumensTs rpaduyeckue METOAbl NpPU PEHICHUH JIMHEWHBIX

YPaBHEHUH U UX CUCTEM

3.3

3.4

[TonGupate mnpumepbl Map YWCEN, SBISIIOIIMXCA  pEIIeHUEM
JIMHENHOI0 YPaBHEHUSA C IBYMsI [IEPEMEHHBIMU

Ctpouthb B KOOPAMHATHOM MIOCKOCTH rpaUK JIMHEHHOTO ypaBHEHUS
C IByMsI IEpEMEHHBIMU; MOJIb3YsICh IPauKOM, IPUBOAUTH IPUMEPHI

pelIeHus] ypaBHEHUS

3.5

3.6

Pemate cucTteMpl JIByX JIMHEWHBIX YpPaBHEHHM C  JAByMS
NEPEMEHHBIMH, B TOM YHUCIIE TpauyecKu

CocTaBisITh 1 pemaTh JUHEHHOE YpaBHEHUE UM CUCTEMY JIMHEWHBIX
YPaBHEHUH I10 YCIIOBHIO 3aJ1a4M, HHTEPIIPETUPOBATh B COOTBETCTBUU

C KOHTCKCTOM 3aJa4u l'[OJ'Iy‘-IGHHBIfI PE3YyJIbTAT

Koopaunats! u rpadpuku. @yHkuun

4.1

N300pakaTh Ha KOOPIMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHE
3aJJaHHBIM KOOPAMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbI, 3aIMCBIBAThH

YHUCJIOBBIC TPOMCIKYTKH HA a.HI‘66paI/I‘-IeCKOM SA3BIKC
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4.2

43

Otmeuatrh B KOOpHHHaTHOﬁ IJIOCKOCTH TOYKHM IIO0 3aJaHHbIM

KOOpJuHAaTaM

CtpouTts rpaduku muHerHbIX GyHKIHH. CTpouTh rpaduk QyHKIUN Y

= x|

44

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

CTOMMOCTb, POU3BOAUTEIILHOCTD, BpeMs, 00bEM paboThI

4.5

Haxonuth 3HaueHne (yHKIMK 1O 3HAYEHUIO €€ apryMeHTa

4.6

8 KVIACC

Kox
NpoBepsieMoro
pe3yJbTarTa

1

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

rpaMKOB pealbHBIX MPOIECCOB U 3aBHCHUMOCTEH

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOCHHUS] OCHOBHOM
0o0pa3oBaTe/IbHOI MPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

Yucia U BEIUHCIIEHUS

1.1

1.2

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

[TpuMeHsATh TOHATHE apUPMETHUYECKOTO KBaJpaTHOTO KOpPHS,
HaXOJWTh KBaJpaTHbIE KOPHHU, MCIONb3Yys MpPU HEOOXOJUMOCTU
KaJIBKYJIATOD, BBITIOJIHATD npeodpa3oBaHus BBIPAKECHUH,

coepKalluX KBaIpaTHbIe KOPHU, UCIIOJIb3YS CBOMCTBA KOPHEH

1.3

2.1

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

AnrebpanuecKue BbIpaXKEHUS

[IpyMeHsITh TOHSATHE CTENEHU C LEJbIM TOKa3aTelieM, BBIIOJIHAThH

npeoOpa3oBaHus BBIPAKEHUH, COAEPKAIIUX CTENEHU C LEIbIM

moKasarcJjicM
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2.2

BBIMONHATE  TOXIECTBEHHBIE NPeoOpa3oBaHUS  paAllMOHAIBHBIX
BBIDQXCHUIM Ha OCHOBE IIpaBWJI JCHCTBUH HAJ MHOTOWIECHAMH U

anreOpanyecKuMH Jpo0sMu

23

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIN

24

3.1

3.2

33

[TpuMeHsTH TpeoOpa3zoBaHusl BRIPAKEHHUH I PEIICHUS Pa3IHYHBIX

3aJ1a4 U3 MaTeMaTUKU, CMEKHBIX MIPEIMETOB, U3 pealbHON MPAKTUKU
VYpaBHEHUS U HEPABEHCTBA

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

MNEPEMCHHBIMU

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

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

[lepexonuTs OT cioOBecHOW (OPMYIMPOBKM 3agaud K €&
anredpandeckol MOJENU C MOMOIIbIO COCTaBJICHUS YpaBHEHUS WU
CUCTEMBl YPAaBHEHMH, WHTEPIPETUPOBATE B COOTBETCTBUU C

KOHTEKCTOM 3a]1a4¥ MOJTYYECHHBIN pe3yJIbTaT

3.4

4.1

4.2

[IpuMeHsTh CBONCTBA YHUCIIOBBIX HEPAaBEHCTB JMJI CpPaBHEHHS,
OLICHKH, pelIaTh JIMHEHHbIE HEPABEHCTBA C OJHOW IEPEMEHHON U UX
CUCTEMBI, 1aBaTh IpauueCKyI0 WIUTFOCTPALIMI0 MHOXKECTBA PEIICHUN
HEPABEHCTBA, CUCTEMBI HEPABEHCTB
OyHKIUH
[ToHuMaTh W HCMONB30BaTh (PYHKLIMOHAIbHBIE TMOHATHS M S3BIK
(TepMHUHBI, CUMBOJHMYECKHE O003HAYEHHMsI), OINpPENeIsITh 3HauUECHUE
(YHKIMHU 110 3HAYEHUIO apryMeHTa, ONpPEAesITh CBOMCTBA (DYHKIIMU
o e€ rpauky
CrpouTtsb rpauku 31eMeHTapHbIX GYHKIMN BUja:

y=k/x

kix
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, Y =X% y =X, y = |X|, OIUCHIBAaTh CBOICTBA YUCIOBON (DYHKIMH IO €&
rpaduxy

9 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJbTarTa

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHUs

1

Yucia U BEIUMCIIEHUSA

1.1

1.2

CpaBHI/IBaTB " yInopsagoduBaTb palMOHAJIBHBIC U UPPALIMOHAJIBHBIC

quciia

BreimonssTh apI/I(bMeTI/I‘ICCKI/Ie HeﬁCTBHH C pallMOHAJIbHBIMHA YU CJIaMU,
Co4cTasd YCTHBIC U TMCbMCHHBIC HpI/IéMI)I, BBIIIOJIHATH BBIYMUCJIICHHUS C

HppauOHAJIbHBIMU YK CJIaMU

1.3

HaxonuTe 3HaueHUs CTENEHEW C LENbIMU MOKa3aTeIs MU U KOPHEH,

BBIYUCIIATH 3HAYCHHU S YHCIIOBBIX BBIpa)KeHI/Iﬁ

1.4

2.1

OprrJ’IHTB JIEICTBUTEIbHEIE quciia, BBIINIOJIHATD MPpUKUIKY

pe3yibTaTa BEIYACICHUN, OLICHKY YHCIOBBIX BBIPaKCHUI
YpaBHEHUs U HEPABEHCTBA

Pemate nMHENHBIE W  KBaJApaTHbIE ypaBHEHMs, YpaBHEHUS,

CBOJAIIUECA K HUM, HpOCTCfIIJ.IPIC Z[p06HO—paI_II/IOHaJ'ILHLIe YpaBHCHUA

2.2

23

24

Pemate cucTemsl IByX JJMHEHHBIX YPAaBHEHHM C IBYMS IEPEMEHHBIMU
U CUCTEMBI IByX YPABHEHU, B KOTOPBIX OJIHO YPaBHEHUE HE SIBIISAETCS

JIMHENHBIM

Pemiate TEKCTOBBIE 3a1a4u aJIFeraI/I‘-ICCKI/IM CIIOCOOOM ¢ IMIOMOIIBIO
COCTaBJICHHA YPABHCHUA WM CUCTCMBI JIBYX ypaBHeHI/Iﬁ C IAByMHA

NEPEMEHHBIMU

[IpoBoauTh NpOCTEMIINE HCCIEIOBAaHUS YPAaBHEHUH M CHCTEM
YpaBHEHHH, B TOM YHCIE€ C TPUMEHEHHEM TIpadUUYECKUX
Mpe/CTaBICHU (HalpuMep, YCTaHABIMBATh, UMEET JIM ypaBHEHHE

WIHM CHCTEMa YpaBHEHUH pelIeHus], €CIIU UMEET, TO CKOJIBKO)
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2.5

2.6

Pemlare  nuHEHBIE HEpPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA,
n300paxxaTh pelIeHrue HEPaBeHCTB HA YUCIOBOM MPSMOIA, 3alTCHIBATh

PEIICHUE C ITIOMOIIIBKO CHUMBOJIOB

Pemrate cucTeMBl JTHHEHHBIX HCpaBCHCTB, CUCTEMBLI HEPABCHCTB,
BKJIIOYAOOIKME KBaJApaTHOC HEPaBCHCTBO, I/1306pa)KaTb pEIICHUE
CHUCTCMbI HCPABCHCTB HaA YHUCIOBOM HpSIMOfI, 3aIlIMCbIBAaTh PCIICHUC C

IIOMOIIbIO CHUMBOJIOB

2.7

Hcnonb3oBaTh HCPABCHCTBA IIpHU PCIICHWH PA3JIMYHbIX 3a1a4

OyHKIMU

3.1

3.2

PacniosHaBath  (QyHKIMHM  W3Yy4YeHHBIX  BUAOB.  lloKa3pIBaTh
CXEMaTHYECKH pACHOJOXKEHHEe Ha KOOPAMHATHOH  IUIOCKOCTH
rpadukoB Qynkumii Buma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCUMOCTH OT 3Ha4eHUH K03(p(PUIIMEHTOB, OMUCHIBATH CBOWCTBA
byHKIMIA

[Toxa3piBaTh CXEMAaTHYECKH PACIOJIIOKEHHE Ha KOOPIMHATHOU
TUIOCKOCTH TpaduKoB GYHKIMU BHAa y = VX, y = |X| © OMUCHIBATH

CBOICTBa (PYHKIIMI

3.3

Crpouth M u300paxaTb CXEMaTUYECKH TpaUKu KBaJpaTHUHBIX
(GyHKIUI, ONKMCHIBaTh CBOWCTBAa KBAJIPAaTUYHBIX (QYHKIUM MO HX

rpadukam

34

Pacno3naBaTh KBajpaTuuHyl (QYHKIUIO 1O ¢GopMmysie, NPUBOIUTH
MpUMephl KBaJIpaTUYHBIX (YHKIHMH U3 peanbHOW KU3HH, (UMKH,

TEOMETPUH

ApudmeTrnueckasi U reoMeTpUUYecKas IpoOrpeccuu

4.1

4.2

Pacno3naBaTh apu(MeTHUECKYI0 U TE€OMETPUYECKYIO IMPOrpeccuu
MIPHU Pa3HBIX CIIOCO0AX 3aJaHus

BBINONHATE BBIYMCICHUS C UCMOJIb30BaHUEM (HOpMyYJ 7-TO UiieHa
apupMeTHUeCcKOil ¥ TeOMEeTPUUYECKOI IPOrpeccuii, CyMMbI EPBHIX N

YHJICHOB

4.3

I/1306pa>1<aTL YJICHBI IOCICa0BATCIBbHOCTHU TOYKaMU Ha

KOOPJAMHATHOM IMIOCKOCTH
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44

Pemiats 3aaa4u, CBA3aHHBIC C YU CJIOBBIMHU ITOCJICA0OBATCIBHOCTAMU, B
TOM YHCJIC 3aJadyu U3 peanLHoﬁ KHU3HHU (C HCIIOJIb30BaHHUEM

KaJIbKYJISTOPA, HU(POBBIX TEXHOIOTHIN)
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT COAePKAHUSA
1 Uucna v BBIYUCICHUS
JpoOu OOBIKHOBEHHBIE M JECATHUYHBIE, IEPEX0/] OT OJHON (OpPMBI 3aMUCH
1.1 npobeit k apyrou. IloHsTHE palMOHaNbHOrO 4YMCiIa, 3allCh, CPaBHEHUE,
YIOPSIOYUBaHUE PALMOHATIBHBIX YHCEI
- Apudmernueckue AecTBUS € pallMOHATIBHBIMY YnciIaMu. Pemienue 3a1a4 u3
' peaJIbHOM MPAaKTUKK HA YacTH, Ha IpOOH
13 Crenenb ¢ HaTypajbHBIM IIOKAa3aTeJlEM: ONIpENeNIeHHEe, MpeoOpa3oBaHUE
' BBIpQ)XEHUI Ha OCHOBE ONPEIEICHNUs, 3alMCh OOIBIINX YHCEl
14 [IpoueHTsl, 3anuch MPOLEHTOB B BUAE ApOOH U IpOOH B BUIE MPOLICHTOB.
. Tpu ocHOBHBIE 3a1aUy Ha NIPOLIEHTHI, PELICHHE 3a7jad U3 PEAIbHOM IPAKTUKU
s [IpumeHeHne TpPU3HAKOB JEIMMOCTH, pa3JIOKEHUE Ha MHOXHUTEIU
' HaTypaJbHbBIX YUCEI
L6 PeanbHble  3aBucMMOCTH, B TOM uucile Tpsmas W oOpaTHas
' MIPONIOPLIMOHAIBHOCTH
2 Anrebpanueckue BbIpaKeHUs
1 IlepemenHbIe, YMCI0BOE 3HAYEHHUE BBIPAXKEHHUSI C IEPEMEHHOM. [lomycTumbIe
' 3HAYEHUS TIePEMEHHBIX
55 [IpencraBnenne 3aBUCUMOCTH MEXJy BeIMYMHAMU B BUAE (HOPMYJIBL.
' Beraucnenus mo ¢popmynam
53 [IpeoOpa3oBanne OyKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO pPaBHbIE
' BBIpAKEHUS
24 CBolicTBa CTENIEHU C HATYPaJIbHBIM I10Ka3aTeIEM
5 OpnHowieHbl 1 MHOrouaeHsl. CreneHs MHOrowieHa. CoeHue, BBIYUTaHNUE,
' YMHO>KEHUE MHOTOUYJIEHOB
@opMyJsibl  COKPAIIEHHOTO YMHOXKEHUS: KBaApaT CyMMbl W KBajapaT
2.6 pazHoctu. dopmyna pasHocTH KBaapaToB. PasznoikeHne MHOrO4JIEHOB Ha
MHOKHUTEIN
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3 VYpaBHeHnus
11 VYpaBHeHHe, KOpPEHb YpaBHEHHs, IpaBHia MpeoOpa3oBaHUs YpaBHEHUS,
' PaBHOCUJIbHOCTh YPAaBHEHUI
19 JluHeitHOe ypaBHEHHE C OJIHOW MEPEMEHHOM, YUCIO KOpPHEW JIMHEUHOTO
. YpaBHEHUS, PEUIEHUE JIMHEUHBIX YPABHEHUI
33 CocraBieHre ypaBHEHUH 10 yCIOBUIO 3aaui. Perienre TeKCTOBBIX 3a7a4 ¢
' IIOMOILBIO YPaBHEHUI
3.4 JluneliHoe ypaBHEHHE C IBYMS ITEPEMEHHBIMU U €T0 Tpaduk
Cucrema JByX JIMHEHHBIX YpaBHEHUH C JABYMs IEepeMEHHbIMU. PerieHue
3.5 CUCTEM ypaBHEHUH CIOCOOOM MOACTaHOBKU. [IpuMephl pelieHns TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHHU
4 Koopaunats! u rpaduku. OyHKIun
4.1 Koopaunara Touky Ha mpsMon
49 Hucnossle IpoMexXyTKH. PaccTosiHue MKy AByMS TOUKaMU KOOPAMHATHOU
' npsAMOi
43 [IpsimoyronbHas cuctema KoopauHat, ocu Ox u Oy. Abcuucca U opJuHAaTa
. TOUYKH Ha KOOPJMHATHOM IJIOCKOCTH
44 ITpumeps! rpadukoB, 3anaHHbIX QopMysamu. UTeHne rpaduKoB pealbHbIX
' 3aBUCUMOCTEN
4.5 [Honstue pynkuuu. I'papuk pynkunuu. CroiicTBa pyHKUIMM
4.6 Jluneitnas pyunkuus, e€ rpadux. I'padux pyHkmm y = [X|
47 I'padnueckoe perieHne JUHEHHBIX YpPAaBHEHUH U CHUCTEM JIMHEHHBIX
. ypaBHEHUH
8 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna 1 BBIYUCIIEHUS
. KBagpatublii kopeHb u3 uncna. [loHsATHE 00 HMPpPaLMOHANIBHOM YHCIIE.
' JlecsiTuunble MPUOIMKEHNS HPPALMOHATIBHBIX YHCET
CgoiicTBa apu(PMETHUCCKUX KBAJAPATHBIX KOpHEH W WX NPUMEHEHHE K
1.2 peoOpa30BaHUIO YHUCJIOBBIX BBIPXKCHUI u BBIYUCIICHUSIM.
JleicTBUTENbHBIC YHCTIA
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1.3

Crenens ¢ 1enbpIM I0KazareneM U e€ cBoiictBa. CTaHgapTHas 3aluch 4ucia

2 Anrebpanueckue BbIpaKESHUs

51 KBagpartuslii  TpEXwieH, pasiOKEHUE KBAaJpaTHOIO TPEXWICHA Ha
' MHOXKHUTEIN

2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajire0pandeckoi 1poou

2.3 CrnoxeHue, BBIYMTaHUE, YMHOKECHHE, JICTICHUE allreOpandecKux apooei

24 PannonanbHble BbIpayKE€HUS U X IIpeoOpa3oBaHue
3 VYpaBHEeHMS U HEPABEHCTBA

11 KBanpatHoe ypaBHeHHe, (opMyna KOpHEH KBagpaTHOTO YpaBHEHHUS.
' Teopema Buera

3.2 Peuenue ypaBHeHuUi, CBOASAIIMXCA K JIMHEWHBIM U KBaIPATHBIM

33 [Ipocreiimme qpoOHO-paliOHAILHBIE YPABHEHUS

I'padmueckas uHTEpIIpeTallis ypaBHEHUH C IByMSI IEPEMEHHBIMU U CUCTEM
3.4 JINHEMHBIX YPAaBHEHUI C ABYMs NepeMEHHbIMU. [[prMepbl peleHns cuctem
HEJIMHEWHBIX YpPaBHEHUH C IByMS IIEpEMEHHBIMU

3.5 Pemennie TekcTOBBIX 3a71a4 anredpandeckum crnocooom

3.6 UYucnoBble HEPABEHCTBA U UX CBOMCTBA

3.7 HepaBeHcTBO ¢ 01HOI TepeMeHHON

3.8 PaBHOCUIIBHOCTH HEPABEHCTB

3.9 JIuHelHble HEpaBEHCTBA C OJHON NEPEMEHHOMN

3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHON
4 OyHKIUU

il Ilonartue @ynkuun. OOIacTb ONpeneNeHruss M MHOXKECTBO 3HAYEHUI
' ¢byukmun. CriocoObI 3a1anust QyHKITHI

4.2 I'paduk pynkuuu. YreHue cBONCTB GYHKIUH 1O €€ rpaduxy

4.3 [Ipumeps! rpadukoB GYHKIIHM, OTpaxaromMuX pealbHble IPOLECCH

14 OyYHKIMH, ONHCHIBAIOUIME MPSAMYI0 M OOpaTHYIO MpPONOpPLHUOHAIbHbIE
' 3aBHCUMOCTH, UX IrpaduKu

4.5 @yHKIMU y =x7, y = x7

4.6 Oynaknuu y = [x, y = |x]|

4.7 I'paduaeckoe pereHne ypaBHEHHI U CUCTEM YPaBHCHUN
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9 KVIACC

Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 Yucna v BBIYMCICHUS
. PannonanbHbple uucia, MppalMOHATIbHBIE YKMCIA, KOHEYHblE U OECKOHEUYHbIE
' JECATUYHBIE JPOOH
MHOXECTBO  NEHCTBUTEIBHBIX  4YMCEJN, JECHCTBUTEIIBHBIC YHCIA  Kak
- OecKOHEeuHble JAecATHYHBble ApoOu. B3auMHO OAHO3HAUYHOE COOTBETCTBUE
. MEXIY MHOXECTBOM JCHCTBUTEIBHBIX YHCEI M KOOPAMHATHOM IPSAMOM.
CpaBHeHuE IEHCTBUTENBHBIX YUCEI
1.3 Apudmerndeckue 1eHCTBUS C ACHCTBUTEILHBIMHU YHCIAMU
N3mepenus, npuOInxeHus, oueHKd. PazMepbl 00beKTOB OKPYKAIOILIEro MUpa,
14 JUINTEIBHOCTh IIPOLECCOB B OKpYy»Katouiem mupe. lIpubnnmxénHoe 3HaueHUe
' BEJIMYMHBI, TOYHOCTb NpuoOImxenus. Okpyriaenue uucen. [Ipukuaka u oueHka
pE3yJIbTaTOB BBIYMCIICHUI
2 YpaBHEHMS U HEPABEHCTBA
2.1 YpaBHEHHU C OJHON ITIEPEMEHHON
2.2 JInnelinoe ypaBHeHue. PelieHne ypaBHEeHUH, CBOAAIIMXCA K JIMHEWHBIM
23 KBaznpatHoe ypaBHeHue. PelieHne ypaBHEHHM, CBOAAIIMXCS K KBaPaTHBIM
4 bukBanpatHoe ypaBHeHue. IIpuMepsl pelleHHss ypaBHEHHUW TpPETbe U
. YETBEPTOU CTEIICHEN Pa3JIOKEHUEM HAa MHOKHUTEIN
2.5 Pemenue npo6GHO-paliOHAIBHBIX YPaBHEHUH
2.6 CucreMsl ypaBHEHUH
2.7 VYpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €TI0 Tpauk
2.8 Pemenue cucrem 1ByX JIMHEHHBIX YPaBHEHUI C IBYMsI IEPEMEHHBIMU
29 Pemenne cucreM AByX ypaBHEHUH, OJHO U3 KOTOPBIX JMHEWHOE, a Ipyroe —
' BTOPOM CTENEHU
2.10 I'padmueckas uHTEpHIpETALIUS CUCTEMBI YPaBHEHUH C ABYMS IIEpEMEHHBIMU
2.11 Penrenune TekCTOBBIX 33a4 alreOpandeckuM crocoOoM
2.12 YucioBble HEPABEHCTBA U UX CBOMCTBA
2.13 Peuienne nuHENHBIX HEPABEHCTB C OJHOW IIEPEMEHHOU
2.14 Pewienne cucreM ITMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOU
2.15 KBanpaTHble HEpaBEeHCTBA
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I'padmueckas wHTEpHIpeTanyisi HEPABEHCTB W CUCTEM HEPABEHCTB C JABYMS

2.16
IIEPEMEHHBIMU

3 DyHKIMHU

11 KBangpatnunas ¢ynkuus, e€ rpadpuk u cpoiictBa. Ilapabomna, koopanHaThbl
' BEPIINHBI TapadoiIbl, 0Ch CHMMETPUH MapadoIIbl

3.2 I'paduku Gynkuuit y=kx, y=kx+b 1 ux cpoiictsa

33 I'paduku Gynkuuit y=k/x, y = x° 1 ux cBoOMcTBa

34 ['paduku pyHKUUH , 1 UX CBOHCTBA
4 YucnoBble OCIEN0BATENBHOCTH

il Onpenenenue u crnocoObl 3aJJaHNs YMCIOBBIX MOCIEI0BAaTENbHOCTEN. 3a1aHne
' MOCIIEI0BATEIFHOCTH PEKYPPEHTHOU (popMyIIoii U GOpMYIIOH #-TO WiieHa

4o Apudmernueckass mporpeccus. PopMmynbl 7-r0 WieHa apu(PMETHIECKOH
' IIPOIPECCUH, CyMMBI IIEPBBIX /1 YWICHOB

43 I'eomerpuueckass mnporpeccuss. PoOpMylbl 7-rO  4j€HAa TE€OMETPUUYECKOU
' IIPOIPECCUH, CYMMBI IIEPBBIX /1 YWIEHOB

44 N300pakeHre YieHOB apU(PMETHUEeCKO M TeOMEeTpPUUYECKOW Mporpeccuit
' TOYKaMHU Ha KOOPAMHATHOM MJIOCKOCTH. JINHENHBIN ¥ SKCIIOHEHIIMAIIBHBIN POCT

4.5 Crno’xHbIe MPOLIEHTHI
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IMPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBePSIeMOro
TpeOOBaHMS

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

YMeHue ornepupoBaTh MOHATUSMHU: MHOMKECTBO, IOAMHOMXECTBO,
orepanuu HajJ MHOXKECTBAMH; YMEHHUE ONCPUPOBATH TMOHSATHSIMHU:
rpad, CBs3HBIN rpad, AepeBO, LUK, TPUMEHATh UX MPH PEIICHUU
3aja4; yMEHHE UCIIONB30BaTh TpaHUuecKoe IpelCTaBICHHE
MHOJKECTB ISl OIMCAHUSl pealbHBIX IPOILIECCOB U SIBICHUH, MpHU

pEIlIeHUN 3a71a4 U3 IPYruX Y4eOHbIX MIPEIMETOB

YMeHue onepupoBarTh NOHATHAMU: ONPEACIICHUE, AaKCHOMa, TEOPEMA,
JI0Ka3aTeNbCTBO; YMEHHE paclo3HaBaTh WMCTUHHBIE U JIOKHBIC
BBICKA3bIBAaHUs, NPUBOJIUTH NPUMEPBI U KOHTPIPUMEPBHI, CTPOUTH

BBICKA3bIBAHUA U OTPULIAHUA BBICKQ3bIBAaHU M

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

pe3yJibTaTa BEIYMCICHUN

YMeHue onepupoBaTh MOHITHSIMH: CTETIEHb C LEIbIM MOKA3aTelIeM,
apu(dMeTHUECKUI KBaApaTHbIM KOPEHb, MHOTOUJIEH, aJire0Opandeckast
Ipo0b, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HaTypajbHOW CTEHEHH
OoJibllle €MHMIBI; YMEHHE BBINIOJIHATH pacuéTsl MO (opMmysam,
npeoOpa3oBaHusl LEJbIX, APOOHO-PALMOHANBHBIX BBIPAXKECHUH U
BBIPAXEHUI C KOPHAMM, pPa3jIo’KEHNE MHOTOWIEHA Ha MHOXHTEIH, B
TOM 4YHCIE€ C MCIOJb30BaHHMEM (OPMYJ PA3HOCTH KBaApaToB M

KBaJpaTa CyMMBbI U pa3HOCTH
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YMeHue oneprupoBaTh NOHATUAMU: YUCIOBOE PAaBEHCTBO, YPABHEHUE
C OJIHOM IEpEeMEHHOW, 4YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOMN; YMEHHE PEIIaTh JIMHENHbIE U KBAJIpaTHbIC ypPaBHEHUS,
JIpOOHO-pallMOHATIbHBIE YPABHEHUS C OJHOW NEPEMEHHOH, CHUCTEMBbI
JIBYX JIMHEMHBIX YPABHEHUN, IMHEHHBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JApOOHO-pallMOHAIbHbIE HEPABEHCTBA C OJHOM
[IEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a/1a4 U3 IPYTUX IIPEIMETOB
U TPaKTUYECKUX 3aJa4d; YMEHHE MHCIIONb30BaTh KOOPAUHATHYIO
IpSIMYI0 U KOOPAMHATHYIO IUIOCKOCTH JUIsl M300pa)KeHUs pelIeHUM

ypaBHeHHfI, HCPABCHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: GYHKIUSA, TpapuK QYyHKIMU, HYIH
byHKIMH, MPOMEKYTKH 3HAKOIIOCTOSIHCTBA, IIPOMEKYTKHU
BO3pacTaHus, yObIBaHMs, HauOOJNbIIEC M HAMMEHbIIEEe 3HAUYCHHUS
GyHKIUY; yMEHUE OIIEpUPOBATH IIOHATUSAMU: npsAmas
IPONIOPIHOHATIBHOCTS, JINHEHHas (QYHKLUS, KBaJApaTU4Has QyHKIUS,
oOpaTHasi TMPOMOPIUOHAIBHOCTh, TMapaboiia, rumepbosa; yMeHHe
cTpouTh rpaduku  GYHKUMH, HUCHONb30BaTh Tpaduku IS
OTIpeNIeNIeHUs] CBOWMCTB IPOILIECCOB U 3aBHUCUMOCTEH, JJISI PEIICHHS
3ajjay U3 Jpyrux y4eOHbIX MPEIMETOB U PealbHOM JKU3HU; YMEHUE

BbIpaXxkaTh (OpPMyJIaMH 3aBUCUMOCTH MEX/1y BEJIMUYMHAMU

YMmenne OneprupoBaTh IIOHATUAMU: IIOCJIICAOBATCIBHOCTD,
apudmMeTHueckass M TeOMeTpUYecKas IpPOrpeccud; yMEHHe
MCIIOJIb30BaTh CBOMCTBA MOCIEI0BATENBHOCTEHN, (POPMYIIBI CYMMBI U
o0I1ero wieHa Mpu peHIeHUH 33/1a4, B TOM YUCIE 337a4d U3 JPyTux

y4eOHBIX MPEIMETOB U PEATbHON KU3HU

YMeHue pemarps 3ajaud pa3HbIX TUIOB (B TOM UYHCIIE Ha MPOLIEHTHI,
JOIM M 4YacTW, JBH)KEHHUe, paboTy, IeHy TOBapOB U CTOMMOCTH
MOKYIIOK U YCIIyT, HaJIOTH, 337[a4il U3 00JacTH YIpaBICHUs JINIHBIMU
U ceMeWHbIMH (UHAHCAMH); YMEHHME COCTaBJSATh BBIPAKEHUS,
YpPaBHEHUsl, HEPAaBEHCTBA U CHUCTEMBI [0 YCJIOBHUIO 3aj]ady,
UCCIIEI0BAaTh IOJIYYEHHOE PELICHNE U OLICHUBATh NIPaBI0NOJ00HOCTb

MOJIYUYCHHBIX PE3YJIbTATOB

YMeHue onepupoBarh NOHATHIMHU: (GUTYpa, TOUKA, OTPE30K, IpsMas,

1y, JIOMaHas, yros, MHOT'OYTOJIbHUK, TPEYrOJIbHUK,
paBHOOEIPEHHBIN u PaBHOCTOPOHHUN TPEyroJbHUKH,
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OPSMOYTOJNBHBIN TPEyrojJbHHUK, MenuaHa, OUMCCEKTpuca U BBICOTA
TPEYroJIbHUKA,  YeTBIPEXYTOJbHHUK, Mapajuiejaorpamm,  pomo,
OpSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU (UIypamy;
yYMEHHUE peulaTh 3aJa4d, B TOM YUCIE U3 MOBCEAHEBHOM XU3HM, HA
HaXO0XJICHNE F€OMETPUYECKHUX BEJIUYHH C IPUMEHEHUEM U3yYEHHBIX

CBOWCTB Guryp u paktoB

10

YMeHue onepupoBaTh MOHSATHSIMU: PAaBEHCTBO (DUTYpP, PaBEHCTBO
TPEYrOJIbHUKOB; NapaJUIebHOCTh U MEPIEHIUKYISAPHOCTh MPSMBIX,
YroJl MEXIY NpsIMBIMH, TEPHCHAUKYJISpP, HAKJIOHHASA, MPOCKIINS,
nonobue  ¢uryp, TOAOOHBIE  TPEYTOJBHUKH,  CHUMMETpUS
OTHOCHUTEJIbHO TOYKU U MPSAMOI; YMEHHE PacllO3HaBaTh PaBEHCTBO,
CUMMETpUI0 U momobue  duryp, napajyieIbHOCTh U

MEPIEHAUKYIISIPHOCTD MPSAMBIX B OKPYXKaIOLEM MUpE

11

YMeHue OnepupoBaTh IOHATHAMM: JUIMHA, PACCTOSHHE, YIoJl
(BemMuMHA yIJa, CUHYC M KOCHHYC yIJIa TPEeyroJIbHUKA), IUIOLIa/lb;
YMEHHE OLICHUBATh pa3Mepbl IPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; yMEHUE NPUMEHATh (QOPMYJIbI MEepUMETpa U IUIOIMIAIH
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH M IUIOIIAAN Kpyra, o0bema
IPSIMOYTOJIBHOTO TapajuIeNeNNIea; YMEHUE NIPUMEHATh TPU3HAKU
PaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEyTOJIbHUKA,
teopemy Iludaropa, TpuUroHOMETpUYEeCKHE COOTHOLIEHHUS IS

BBIYMCIICHUS JUINH, PACCTOSHUM, IJIOIIA N

12

VYMenue wu3o0pakaTh IUIOCKME GUIYpHl M HUX KOMOUHAIWH,
IPOCTPAHCTBEHHBIE (DUTYPBI OT PYKH, C IOMOUIbIO YEPTEKHBIX
MHCTPYMEHTOB M DJJIEKTPOHHBIX CPEACTB II0 TEKCTOBOMY WJIU

CHUMBOJIBHOMY OITMCAaHHIO

13

YMeHne omepupoBaTh MOHATHSAMHU: HPSIMOYIOJIbHAsE CHUCTEMa
KOOPJMHAT, KOOPJAWUHATBl TOYKH, BEKTOp, CyYMMa BEKTOpPOB,
IIPOU3BEICHUE BEKTOpa HA YHCIO, CKaSIPHOE IPOU3BEACHHE
BEKTOPOB; YMEHHE HCIIOJIb30BaThb BEKTOPbl M KOOPAWUHATHI IS
IIPEACTABJICHNS JAHHBIX U PEIICHMS 3a1a4, B TOM YHCIIE U3 JPYTHUX

y4eOHBIX TPEMETOB U PEATHLHOM KU3HU

14

YMenue ONCpupoOBaTh MOHATUAMU: CTOJIOMKOBBIE U KpPYTOBBIC

IarpaMMmbl, TaONWIBI, CcpeaHee apuMeTHYecKoe, MeIuaHa,
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15

16

HanOoJpIIee U HAMMEHBIIIeE 3HAYCHUs, pa3Max YHCIOBOTO HAbOPa;
yMEHHE U3BJEKaTh, HMHTEPIPETUPOBATb U  IMPeoOpa3OBBIBATH
uH(pOpMAIIMIO, TPEICTABICHHYI0 B TaOMWIlaX W Ha Juarpammax,
OTPAXKAIOIILYI0 CBOKMCTBA U XapAKTEPUCTUKU PEATBbHBIX MPOLECCOB U
SBJICHUM; yMEHUE paclio3HaBaTh W3MEHYUBHIC BEJIMYUHBI B

OKpYXalolieM MUpe

YMeHue onepupoBaTh MOHATHAMU: CIYYaWHBIA OMBIT (CIydalHBIN
HKCIEPUMEHT), JJIEMEHTApHOE COOBITHE (DJIEMEHTApHBIA HCXO[)
CIIy4aifHOTO ONBITa, CIy4yailHOe COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HaXOJUTh BEPOSITHOCTU CIIyYalHBIX COOBITHI B ONBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pellaTh
3aJjaud METOJOM OPraHM30BAaHHOIO Iepedopa U ¢ HCHOJb30BAHUEM
MpaBWJia YMHOXKEHHUS, YMEHHE OILEHUBATh BEPOSTHOCTH PEATbHBIX
COOBITUH U SIBJICHUI, TOHUMATh POJIb IPAKTHUUECKU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKPYXAlOIIeM MHpPEe U B >KU3HU;
3HAaKOMCTBO C TIOHSTHEM HE3aBHCHUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIITUX YHCEN B €TO POJIBIO B MAaCCOBBIX ABJICHUAX

YMmenue BLI6I/IpaTI> HO)IXO)IHH_II/Iﬁ I/I3y‘leHHLII>’I METOHA AJis PCHICHUA
3aaa4u, IPpUBOAUTE MPHUMEPHLI MATEMATHUYCCKUX 3aKOHOM€pHOCTCﬁ B
npupoac U XU3HU, paCllO3HABATL MIPOABJIICHUC 3aKOHOB MATEMATUKU
B HCKYCCTBEC, OIIMCBIBATHL OTACJIIBHBIC BBIJAIOIIHUECA PC3YJIbTAaThl,
MOJIYUYCHHBIC B XOAC PAa3BUTUA MATCMATHKU KaK HAYKH, IIPUBOIUTH
IMPUMEPLBI MAaTEMAaTHYCCKUX OTKpI)ITI/Iﬁ n ux aBTOPOB B

OTEYECTBEHHOW U BCEMUPHOU UCTOPUU
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HHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA OI'I ITO

MATEMATUKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1 Ywucia ¥ BEIYUCICHUS

1.1 Harypanbnblie u nenbie ynucna. [Ipu3Haku 1eIMMOCTH LEIbIX YUCEeT

1 OOBIKHOBEHHBIE W JECATUYHBIC NPOOU, MPOIECHTHI, OSCKOHEUHBIC NEPHOIUUYECKUE
. apodu

1.3 PanmonaneHbie yncna. ApupMeTHYECKHUE ONIEpaIliH C PAllMOHATBHBIMH YHCIIaMU

1.4 JleiicTBuTENbHBIC YKcia. Apu(METHICCKUE ONIEPAIUN C ICUCTBUTEITPHBIMU YACTAMH

s [TpuOnmxEHHBIC BRIYUCIICHUS, IPABUIIA OKPYTJICHUS, MPUKU]IKA U OLIEHKA pe3ysbTara
. BEIUHCIICHUH
2 AnrebpandecKkue BoIpaKCHUS

2.1 bykBeHHble BbIpaXeHUsI (BBIPaXKEHUS C IEPEMEHHBIMU )

55 Crenens ¢ mnenbiM nokazarenaemM. CTeneHb ¢ palMoHAIbHBIM Moka3areneM. CBolicTBa
. CTEIICHHI

2.3 MHoOrouaeHsl

24 Anrebpanueckast 1poOb

) s ApudmeTrueckuili KOpeHb HaTypajdbHOW creneHu. JlefcTBus ¢ apupMETHUECKUMHU
' KOpHSIMHU HAaTypaJIbHOM CTENEHU
3 VYpaBHEHUs 1 HEPABEHCTBA

3.1 Lenble u poOHO-panioHaNbHbIe ypaBHEHUSI. CUCTEMBI M COBOKYITHOCTH YpaBHEHUI

35 Ilenple u aApoOHO-panMoHaNbHBIE HepaBeHCTBAa. CHCTEMBI W COBOKYIHOCTH
' HEPaBEHCTB

33 Pemenne TekCTOBBIX 3a7a4
4 YucaoBbIe ITOCIEIOBATEILHOCTH

4.1 [TocnemoBaTenbHOCTH, CIIOCOOBI 3aaHus OCIIeI0BATEIbHOCTEH

4.2 Apudmernueckas U reomeTpuyeckas nporpeccuu. @opmyiia CI0KHBIX MPOILIEHTOB
5 OyHKIUU
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@yukius, cnocoOsl 3aganus GyHkuuu. I'paduk ¢pynkuun. OOmacTs onpeaeneHus u

MHOXeCTBO 3HaueHui ¢yHkumu. Hymu gynkuuu. [IpoMexyTKn 3HAaKOIOCTOSIHCTBA.

> [IpoMexyTKM MOHOTOHHOCTH (YHKIHH. MaKCUMyMbl M MHHHUMYMBbI (YHKIUH.
Haubonbiiee u HanMeHblee 3HaueHUe (GYHKIUU Ha IPOMEKYTKE

6 Koopaunatsl Ha npsiMOil ¥ TIJIOCKOCTH

6.1 Koopaunarnas npsimast

6.2 JlekapTOBBI KOOPJIMHATHI HAa TIIOCKOCTH
7 I'eomeTpus

7.1 I'eomerpuueckue GpUrypsl 1 UX CBOMCTBA

7.2 TpeyronpHuk

7.3 MHOroyrojasHUKU

7.4 OKpy’>KHOCTb U KpYyT

7.5 H3mepenne reoMeTpu4eCcKruX BETUYNH

7.6 Bekropsl Ha m0CKOCTH
8 BeposiTHOCTB U cTaTHCTHKA

8.1 OnucarenpHas CTaTUCTUKA

8.2 BepositHOCT

8.3 Komb6unaropuka

8.4 MHoxecTBa

8.5 I'padbr
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