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INOACHUTEJIBHAA 3AIINCKA

Anrebpa sBISIETCS OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
oOecrieunBaeT U3yuyeHue IPYrux AUCHUIUIMH KaK €CTECTBEHHO-HAYYHOIr0, TaK U TYMaHUTAPHOIO
IIUKJIOB, €€ OCBOGHHE HEOOXOAWMO MJIsi NMPOJOJDKEHHs 00pa3oBaHUs W JJsl MOBCETHEBHOMN
KU3HU. Pa3zButue y oOydarolmuxcsi HayuyHbIX HPEICTABICHUNA O MPOUCXOXKACHUHM U CYHIHOCTH
anreOpandeckux aOCTpakiui, Crmoco0e OTpaKCHHsS MaTEeMaTHYeCKOW HAayKOW SBICHUH U
MPOLECCOB B MIpHUpOJEe U OOIIECTBE, POJIM MATEeMATUYECKOTO MOJICTHPOBAHUS B HAayYHOM
MO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS U KAYECTB
MBILUICHHSI, HEOOXOAMMBIX Uil aJalTallid B COBpPEMEHHOM IHdpoBoM oOmiectBe. M3yuenue
anredpbl o0ecnevyrBaeT pa3BUTHE YMEHUS HAa0J10/1aTh, CPABHUBATh, HAXOJAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIUIICHHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU
NEeNCTBUS, BBIBOJBI, (popMyaupoBaTh yrBepxacHus. OcBoeHHe Kypca airedpbsl oOecrieunBaeT
pa3sBUTHE JIOTHYECKOTO MBIIIICHUS OOYYaIOUIMXCSA: OHM HCIONB3YIOT JIEAYKTUBHBIE U
WHAYKTUBHBIE PACCYXJCHUs, 0000IIeHHEe M KOHKPETH3alUI0, a0CTparupoBaHUE U AHAJIOTHIO.
OOyueHue anrebpe MpeanoyiaracT 3HAYUTEIbHBI OOBEM CaMOCTOSITEIBHON JESITEIBHOCTH
0o0y4Jaromuxcsi, IMOITOMY CAaMOCTOATEIbHOE pelIeHHue 3a7ad OOYyYarolIMMHCA — SBISETCS
peanu3anuent 1eaTeIbHOCTHOTO IPUHITUIA O0yUeHHUS.

B ctpykType nporpammsl yueOHOTo Kypca «Anredpay yriyoaéHHOTO U3yu4eHUss OCHOBHOE
MECTO 3aHUMAIOT  COJEpXKaTelIbHO-METONUYeCKne JUHHH: «Yucia ©  BBIYHUCICHUNAY,
«AnreOpanueckue BhIpAXKECHHs», «YpaBHEHUS U HepaBeHCTBa», «DyHkiumy. Kaxnas u3 3tux
COJIepKATEITBHO-METOJUUECKUX JTMHUN Pa3BUBACTCS Ha MPOTSHKCHUHU TPEX JIET M3YUEHUs Kypca,
B3aMMOJICHCTBYS C IPYTUMU €ro TUHUAMH. B xo1e n3ydeHus Kypca 00yJaromumMcs IpUxoIuTcs
JIOTHYECKH PACCYXkIaTh, MCIIOJIB30BaTh TEOPETHKO-MHOXKECTBEHHBIN S3bIK. B CBSI3uW ¢ 3TUM B
nporpaMMy  y4eOHOro Kypca «AnreOpa» BKJIIOYEHBI HEKOTOPbIE OCHOBBI  JIOTHKH,
NpPEICTAaBICHHbBIE BO BCEX OCHOBHBIX pas[ernaXx MaTeMaTH4ecKoro oOpa3oBaHUsS U
CIOCOOCTBYIOLITME OBJAJCHUIO OOYYAIOIIMMHUCA OCHOB YHHMBEPCATHHOIO MATEMAaTHYECKOTO
s3pika. CopepKaTelbHOW U CTPYKTYPHOW OCOOCHHOCTHIO YUEOHOTO Kypca «Aunredpay sSBIsSETCS
€ro MHTETPUPOBAHHBIN XapaKTep.

Copnepxanune nuHuM «Yucia W BBIUMCICHUS» CIYXXUT OCHOBOW [UIsl JajbHEHIero
W3YYEeHUS MaTEeMaTHKH, CIIOCOOCTBYET PAa3BUTHIO y OOYYAIOMIMXCS JIOTHUYECKOTO MBIIUICHUS,
(GOpMHpPOBAHNIO YMEHHSI TOJB30BAThCS ANTOPUTMAMHM, a TAK)Ke MPUOOPETECHHIO MPAKTUYECKUX
HABBIKOB, HEOOXOJUMBIX IJi TOBCETHEBHOW >KM3HU. PazBuTHE MOHATHS O YHCIE HA ypPOBHE
OCHOBHOTO 00IIIero 00pa3oBaHWsl CBSI3aHO C PAMOHATIBHBIMH U MPPALMOHAIBHBIMH YHCIAMH,
dbopMupoOBaHUEM MPEACTABICHUN O JEHCTBUTENHFHOM 4HCIE. 3aBEpIICHHE OCBOCHUS YHCIIOBOM
JUHUU OTHECEHO K CpeHeMY o0IIeMy 00pa30BaHHUIO.

CogepxaHue JBYX anreOpandeckux IUHUN — «AnreOpandeckue BBIPOKEHUS» U
«YpaBHEHUSI W  HEPABEHCTBA»  CIIOCOOCTBYeT  (OPMHUPOBAHHIO Yy  OOyYaromuxcs
MaTeMaTHUYeCKOro armmapara, HEOOXOAMMOTo MJis pelIeHUs 3a7ad MaTEeMaTHKH, CMEXHBIX
MIPEMETOB U OKpYy’Karolel peanbHOCTH. Ha ypoBHE OCHOBHOTO 00111€T0 00pa3oBaHus y4eOHBIH
MaTepuan TPYNIUPYETCsl BOKPYT palMOHANBHBIX BBIpAXKEHHH. Anrebpa IeMOHCTPUPYET
3HAYCHWE MaTeMaTHKH KaK s3bIKa IS TIOCTPOCHHS MaTeMaTHYeCKUX MOJETIeH, OIMHMCaHUs
MPOIIECCOB W SBJICHHWHM pealbHOT0 Mupa. B 3amaum oOyueHus anrebpe BXOAST TaKkKe
JanpHEHIee pa3BUTHE aJTOPUTMHUYECKOTO MBIIIICHHS, HEOOXOIMMOT0, B YacTHOCTH, IS
OCBOGHHUsI Kypca HWHGOPMATUKH, W OBJAJCHHE HAaBBIKAMH JEAYKTUBHBIX PacCyXJICHUH.
[IpeoOpa3zoBanre CUMBOIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpPaKEHUs, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxkanrie  GyHKIMOHATBHO-TpAQUUECKOW JMHWM  HAIEJIGHO Ha  TOJIyYCHHUE
00ydJarmuMUCs 3HaHUN 0 QYHKIMIX KaK BaKHEUIIeW MaTeMaTHUeCKON MOJENU AJIs OMHUCAHUs
U HCCIIEZIOBAaHMS Pa3HOOOPA3HBIX IMPOIECCOB M SIBICHUI B mpupone W odmectBe. M3ydeHue
MaTepuana CHoCOOCTBYeT PAa3BUTHIO Yy OOYUYAIOIIMXCS YMEHHUS WCIONb30BaTh pPa3IUYHbIC



BBIpa3UTENIbHbIC CPEACTBA SI3bIKA MAaTEMAaTHKU — CJIOBECHOI'O, CUMBOJIMYECKOT0, TparuecKoro,
BHOCHUT BKJIaJ] B (JOPMHUPOBAHUE MIPEICTABICHUNA O POJIM MaTEMaTHKU B Pa3BUTUU LIUBUIM3ALUU
U KyJIbTYPHI.

VrayOonéHuslii  Kypc — anreOpbl  XapakTepu3yeTcs  HU3yYeHHEM  JIONOJHHUTEIbHOI'O
TEOPETUYECKOr0 ammapara W CBS3aHHBIX C HUM METOJOB pelIeHus 3afad. AnreOpa sBiseTcs
A3BIKOM JUIsl OIMCAHMA OOBEKTOB M 3aKOHOMEPHOCTEH, CIyXHMT OCHOBOM MaTeMaTH4ecKOoro
moaenupoBanus. [Ipu 3ToM camMu 0OBEKTHI MaTeMaTHYECKHX yMO3AKIIOUEHUH M MPUHSATHIC B
asireOpe IpaBuila X KOHCTPYMPOBAHUS CIIOCOOCTBYIOT (DOPMUPOBAHHIO YMEHUH OOOCHOBBIBATH
U JIOKa3bIBaTh CYXJCHHUS, Pa3BUBAIOT MAaTEMaTHYECKYI0 MHTYUIUIO, KPAaTKO M HarJsIHO
PACKpBIBAIOT MEXAHU3M JIOTHYECKUX OCTPOCHUN U ydaT UX IMPUMEHEHUI0. TeM caMmbIM anrebpa
3aHMMaeT OJHO M3 BEAYIIMX MECT B (DOPMUPOBAHMM HAYYHO-TEOPETUUYECKOTO MBIIUICHHS
oOyyJaronuxcs.

CornacHo ywyeOHOoMy IutaHy B 7-9 Kiaccax wu3ydaercs Y4eOHBIH Kypc «AnreGpay,
KOTODPBII BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3fiesibl cojepxkaHusd: «Huciaa U BBIYHCIECHUSN»,
«AnredpanyuecKue BHIPAKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKIIUN.

Ha usyuenue yuebHOro Kypca «Anredpa» orsoautcs 408 yacos: B 7 kinacce — 136 yacoB
(4 yaca B Henenmo), B 8 kiacce — 136 yacoB (4 yaca B Hezento), B 9 kiacce — 136 yacos (4 yaca B
HEJIEIIO).

COAEPKXAHUE OBYUYEHUS

7 KJIACC

Yucsia v BbIYUCTCHUSA

Panmonaneupie uncia. CpaBHEHHE, YNOpsAIOYMBaHWE U apudMeTHUYecKue JEHCTBUS C
paluroHaIbHBIMH YncIaMu. YucnoBas mpsiMasi, MOIyJb YHCTIA.

CreneHb ¢ HaTypaJbHbIM IIOKa3aTejleM U €€ CBOICTBA. 3alUCh 4yuCia B JIECATUYHOMN
MO3UIIMOHHON CUCTEME CUMCIICHUS.

Pemenne TeKCTOBBIX 3amad apudmeTrdeckuM crocoboM. Pemienwe 3amad u3 peanbHOMR
MpPaKTUKU Ha 4YacTH, Ha JIpoOH, HA MPOIEHTHI, MPUMEHEHUE OTHOIICHWW W TPOIMOPLHN Mpu
pellleHnH 3a7a4, pelieHre 3a/1a4 Ha JBUKEHHE, paboTy, MOKYIKH, HATOTH.

JemumocTh nenbix uucen. CBOMCTBA IETMMOCTH.

[Ipoctbie u coctaBHble yncna. YETHbIE U HeU€THBIE yncna. [Ipu3Haku ngenumoctu Ha 2, 4,
8,5,3,6,9,10, 11. [IpuzHaku 1eTUMOCTH CYMMBI U POU3BEICHUS IIEIBIX YUCEN TIPU PEIICHUN
3a/1a4 C IPAKTUYECKUM COAECPKAHUEM.

HauGonpmmii oOmuii nenuTenh U HauMEHbIee OO0Iee KpaTHOE ABYX uucen. B3zauMHO
npoctele uncia. Anroputm EBkiuna.

Henenue ¢ octaTkoM. ApudmMeTruuecKue ornepauy HaJl OCTaTKaMHu.

AuredpanyecKkmne BbIPaKeHUs

Bripaxxenue ¢ nepeMeHHBIMU. 3HAYEHUE BBIPAKEHHS C TNepeMeHHbIMU. [IpeacraBnenue
3aBUCHUMOCTH MEXKy BETUYMHAMHU B BUJIE (POPMYIIBI.

ToxnectBo.  ToxnecTBeHHble  IpeoOpa3oBaHHsA  AIreOpanvyeckuX  BBIPAKECHMM.
Jloka3aTenbCTBO TOXKIECTB.

Onnounensl. OMHOWICH cTaHAapTHOTO BUAa. CTENneHb OTHOWICHA.

Muorounensl. MHorowieH cranpaptHoro Buga. CreneHb MHorouwieHa. CroxkeHue,
BBIYUTAHUE, YMHOXXEHHE W JeJieHne MHorowieHoB. [IpeoOpa3oBaHue IETOTO BBIPAXKEHUS B
MHorouwieH. Kopuu MHOrousnexa.

®dopMynbl COKPAIIEHHOTO YMHOXXEHHS: KBaJpaT CyMMBbI W KBaJpaT PAa3HOCTH JBYX
BBIpQXEHHH, KyO0 CyMMBI W KyO0 pa3HOCTH IBYX BBIPOKEHUH, Pa3HOCTh KBAJIPaToB JBYX
BBIPOKEHHM, MPOU3BEACHUE PAa3HOCTH M CYMMBI JBYX BBIPQKEHUN, CyMMa M Pa3HOCTh KyOOB
JBYX BBIPaKECHUMU.

Paznoxxenne MHOrowsieHa Ha MHOXXHUTENIU. BhIiHECEHHE 00IEero MHOXHTENIS 32 CKOOKH.
Meron rpynnupoBKH.



YpaBHeHHUS M HEpaBEHCTBA

VYpaBHenue ¢ ogHol mepemeHHOW. KopeHb ypaBHeHus. CBOMCTBa ypaBHEHUH C OIHOM
IepeMEHHON. PaBHOCHMIIBHOCTD ypaBHEHUM. Y paBHEHUE KaK MaTeMaTHYeCKas MOJEb PEAIbHOU
CUTYallUN.

JIuneliHOe ypaBHEHHE C OJHOM INEpeMEeHHOW. UHMCIO KOpHEH JIMHEWHOIO YpaBHEHWS.
Penmienne TEKCTOBBIX 3aJad C IIOMOIIBIO JIMHEHWHBIX YpaBHEHWW. JIMHeHHOe ypaBHeHue,
coziepaKallee 3HaK MOJYJIA.

VpaBHeHHEe C JByMs NepeMeHHbIMHM. ['paduk JMHEHHOro ypaBHEHHS C JBYMs
nepeMeHHbIMA. CHCTEMBI JIMHEHHBIX YpaBHEHUH C JBYMs MepeMEeHHBIMU. | 'paduueckuii MmeTon
pEILIEHUsI CUCTEMBI JTMHEHHBIX YPAaBHEHUH C IBYMs IIEPEMEHHBIMU. Perienne cucreM JIMHEHHBIX
YPaBHEHUH C JABYMsI NEPEMEHHBIMH METOAOM IOJCTAHOBKM M METOJ0M cioxeHus. Cucrema
JBYX JIMHEWHBIX YPABHEHUH C IBYMS IEPEMEHHBIMH KaK MOJIE/Ib PEaJIbHON CUTYaLUH.

DOyHKUUHA

Koopaunara Toukn Ha npsmon. UucioBele NpomMexyTKu. PaccrosHue Mexay IByms
TOYKaMHU KOOPJAMHATHOU IIPSMOM.

[IpsamoyronbHas cuctemMa KoopAuHAT. AbGcuucca M OpAuMHAaTa TOYKM Ha KOOPAMHATHOM
wiockoctd. Ilpumepsr rpadukoB, 3amaHHBIX GopMmynamu. YUrTeHne TpadUKOB peaTbHBIX
3aBHCHUMOCTEM.

OyHKIIMOHATBHBIE 3aBUCUMOCTH MEXIy BennmuuHaMu. [lonstue QpyHkiun. OyHKIUS Kak
MaTeMaTHuYecKasi MOjelb peajabHoro mpouecca. Obnacte ompeneneHuss U 00JacTb 3HAYEHUH
¢ynkuuu. Crioco0s! 3ananus Gpyaxmun. 'paduk dyakmun. [loHATHS MakcCHMyMa U MHHAMYMa,
BO3paCTaHMs U YObIBAaHMs Ha IIpUMeEpax peajbHbIX 3aBUCUMOCTEH.

Jluneitnas ¢pynkuus, e€ cBoiictBa. ['paduk nmuneiHoN QyHkimu. ['paduk pyskum y = |X|.
KycouHo-3aianHble pyHKINY.

8 KJIACC

Yuciia 41 BbIYUCICHUA

KBanpatasle kopHu. ApudMeTndeckuil KBaJIpaTHBI KOpPEHb U ero cBoiicrtBa. [loHsaTne
UPpaLMOHATIBLHOrO 4ncia. [lelcTBus ¢ uppauuoHaNbHBIMM uyuciaMu. CBOWCTBa JENCTBUH C
UppalMoOHAIbHBIMU yKciiaMu. CpaBHEHHE HPPALMOHATIBHBIX YHCET.

[TpencraBneHus 0 paCUIMPEHUAX YACIOBBIX MHOXKECTB. MHOKECTBA HAaTypallbHbIX, LIETbIX,
palMOHANILHBIX, IEHCTBUTENBHBIX yKces. CpaBHeHHE dyKcel. UNCIoBbIE TPOMEKYTKH.

JeiictBus ¢ ocrarkamu. Ocratkn creneHed. IIpuMeHeHHe oOCTaTKOB K PEIIEHUIO
YPAaBHEHUH B LIEJIBIX YUCIIAX U TEKCTOBBIX 3a7a4.

PazMepbl 0OBEKTOB OKPY)KAIOILIEr0 MHUpPA, JIUTEIBHOCTh IMPOLECCOB B OKPYXKArOIEM
mupe. CTaHJapTHBIN BUJT YKCa.

AuredpanyecKkmne BbIPaKeHUs

Anrebpanueckasi 1poOb. [lomycTmble 3HAUEHUS] NEPEMEHHBIX B IPOOHO-paIlMOHATBHBIX
BbIpakeHUsIX. OCHOBHOE CBOMCTBO anredpanyeckoi Apodu. Crio)keHue, BhIUUTaHUE, YMHOXKEHHE
U ienieHue anredpanyeckux apodeil. Beinenenue nenoit yactu anreOpanyeckoi apoou.

PanyonaneHbple  BbIpakeHHMA.  TOXXIECTBEHHBbIE  IPeoOpa3oBaHUs  pallMOHAJIBHBIX
BBIPAKCHUIA.

JlonmycTumble 3HaYeHHMs TMEPEMEHHBIX B BBIPAKEHMSX, COJAEpKAIIUX apudMeTHuecKue
KBaJpaTHble ~ KOpHH. ToKIecTBeHHblE  MpeoOpa3oBaHUS  BBIpAKEHUH,  COJEpIKaIIUX
apudMeTHUeCKue KBaIpaTHbIE KOPHHU.

Crenmenp ¢ 1ensiM IMoKazareaemM U e€ cBoiicTtBa. I[IpeoOpazoBaHue BBIpaXKEHUI,
COZIEpKAIIUX CTEIIECHHU.

YpaBHeHUsI M HEpaBEHCTBA

KBanparHoe ypaBHenue. dopmyna KopHeH KBajgpaTHOro ypaBHeHMs. KosmuecTBo
JIEHCTBUTENIBHBIX KOPHEH KBaJIpaTHOro ypaBHeHHs. Teopema Buera. YpaBHeHUs, CBOAUMBIE K



JTUHEHHBIM ypaBHEHUSM WU K KBaJpaTHbIM YpaBHEHHsSM. KBaapaTHOoe ypaBHEHHE C
napaMeTpoM. PerieHne TeKCTOBBIX 3aj[ayd ¢ TOMOIIBIO KBAJPAaTHBIX ypaBHEHHI.

JpoOHo-pannoHanbHbIe ypaBHEHHUs. Pemienue ApoOHO-pAllMOHATBHBIX — YPaBHEHUI.
Pemennie TEKCTOBBIX 337ay C MOMOIIBIO APOOHO-pallMOHANBHBIX ypaBHeHUil. ['paduueckas
WHTEpIpETalMs YPaBHEHUM C IBYMSI IEPEMEHHBIMHU.

Yucnossle HepaBeHCTBA. CBONCTBA YUCIIOBBIX HEPABEHCTB.

HepaBenctBo ¢ mnepemenHoil. Crporue u HecTporue HepaBeHCTBA. CllOKEHHE H
YMHOXEHHE YHCIOBBIX HepaBeHCTB. OlleHMBaHUE 3HAa4YeHHsS BbIpakeHHs. JlokazaTenbcTBO
HEPABEHCTB.

[lonsiTue 0 penieHMH HEPaBEHCTBA C OJIHOW TNEpPEeMEHHOW. MHOXKECTBO pelIeHHIT
HEpaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JIuHeitHoe HEepaBEHCTBO C OJHOM IMEPEMEHHON M MHOXKECTBa €ro peiieHui. Pemienue
JMHENHBIX HEPABEHCTB C OJHOU nepeMeHHON. CUCTEMBI U COBOKYITHOCTH JIMHEHHBIX HEPABEHCTB
C OJIHOM mepeMeHHOU. Pemenne TeKCTOBBIX 3aa4 ¢ MOMOLIBIO JJUHEHHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM.

DOyHKIUH

OO6nacTp ompeneneHus 1 MHOXKECTBO 3HaueHW (yHKuuu. CriocoObl 3aganus (yHKIWH.
I'paduk dynkmuu. Urenue cBoiictB ¢ynkiuu mno e€ rpaduky. [Ipumeps! rpaduxos GyHKIUM,
OTpaKAIOIIUX peabHbIE MPOIECCHI.

Jluneitnas pynkuus. OyHKIMH, ONUCHIBAIOIIUE MPAMYIO U OOPaTHYIO IPOMOPIUOHATIbHBIE
3aBHCUMOCTH, UX IpauKu.

Oynxupn Y = kx, y = kx + b, y = kix, y = x3, y = VX, y = |X| 1 ux cBoiictBa. Kycouro-
3a/laHHbIe QYHKIUN.

9 KUIACC

Yuciia 1 BBIYUCICHUSA

Kopenp N-i1 crenenn u ero cpoicrBa. CTeneHb C palMOHAIBHBIM IIOKa3aTeaeM MU €€
CBOMCTBA.

AuredpanyecKkne BbIPaKeHUs

ToxaecTBeHHbIE IpeoOpa3oBaHMsl BBIPAKEHUM, COAEpXKAIMX KOpPeHb N-Ml cTeneHwu.
ToxnecTBeHHblE MNpeoOpa3oBaHMs BBIPAKEHUH, COJEpPXKALIMX CTENEeHb C palMOHAIbHBIM
IIOKA3aTeJIEM.

KBanpatssiii TpéxwieH. KopHum kBampaTHoro tpéxwieHa. Pa3nojkeHne KBaapaTHOIO
TPEXUJICHA HA JIMHEWHBIE MHOKUTEIIH.

YpaBHeHHUs M HEPABEHCTBA

buxBanpatHele  ypaBHeHus. IIpumepsl NpUMEHEHHMH  METONOB  PABHOCHIIBHBIX
npeoOpa3oBaHuil, 3aMEHbI IEPEMEHHOMN, rpa)uIecKoro MeToja MpU pelIeHud ypaBHEeHUN 3-i u
4-11 creneHeu.

Pemenue 1poOHO-paliMOHAIBHBIX YPAaBHEHHIH.

Pemienne cucrem ypaBHEHMI C JIBYMsI NEpPEMEHHBIMM. PelieHue mpocTeHnmX CHCTEM
HEJIMHEHHBIX ypaBHEHHH C JByMs NepeMeHHbIMH. ['padudeckuil MeToJ peleHHs CHCTEMbI
HEJIMHEHHBIX YPaBHEHHMU C JIByMs NepeMeHHbIMH. CHuCTeMa JBYX HEIMHEHHBIX YPaBHEHMH C
JBYMsI IIEPEMEHHBIMU KaK MOJIEIIb PEAIbHOU CUTYalUU.

UucnoBbie HEpaBeHCTBA. PenieHne TMHEMHBIX HEpaBeHCTB. [[oka3aTeibCTBO HEPABEHCTB.

KBaznpaTHble HEpaBeHCTBAa C OJHOM INepeMeHHOW. PelnieHune KBaapaTHBIX HEPABEHCTB
rpaguyeckuM METOJOM U METOJOM HHTEpBaJIOB. MeETOJ HHTEpBAJIOB [UIsl PAalMOHAIBHBIX
HepaBeHCTB. [Ipocreiilne HepaBeHCTBaA C IAPAMETPOM.

Pemenne TeKCTOBBIX 3a71a4 € TIOMOIIBI) HEPABEHCTB, CUCTEM HEPABEHCTB.



HepaBeHnctBo ¢ nBymsi mepeMeHHbIMH. PelieHne HepaBeHCTBA C JBYMsI MEPEMEHHBIMHU.
CuctemMbl HEPaBEHCTB C [BYMs TIEPEMEHHBIMU. [paduyecKkuidi METOJ pEIICHHS CHCTEM
HEPaBEHCTB C JBYMsI IEPEMEHHBIMHU.

DOyHKIUHA

Oynkuus. CpoiicTBa (QYHKUMH: HyIH (QYHKIHH, TPOMEXKYTKA 3HAKOIOCTOSHCTBA
GyHKIMHM, TPOMEXYTKHM BO3pacTaHusl U yObIBaHUS (DYHKUWHU, YETHBIE U HEYETHbIC (YHKIUHU,
HanOoJIbIIIee M HAUMEHbIIEE 3HAYCHUS (PYHKIIUH.

KBagparnunas ¢yHknus u e€ cBoiicTBa. lcmonbp3oBaHWE CBOWCTB KBaApaTUYHOMN
byunkumu s pemeHust 3amad. [loctpoenue rpaduka kBagpatuunoit (yHkumu. Ilomoxkenue
rpadguka KBaapaTHIHON (PYHKIIMU B 3aBUCUMOCTH OT €€ ko3 dunueHtoB. ['paduku hyHKIMHA Y
=ax2, y = a(x — m2 u y = a(x — m)? +n. IocTpoenue rpagukoB (GyHKIUHA C MOMOIIHIO
npeoOpa30BaHUIA.

Hpobuo-nmunetinas ¢pynkius. MccnenoBanve QyHKITUH.

Oyukius Y = X" ¢ HaTypaJbHBIM OKa3aTeaeM N U e€ rpaduk.

YuciioBble MOCI€10BATEILHOCTH W IPOrPeccuH

[Tonsitue YHCIIOBOM MOCIIEI0BATEIHLHOCTH. Koneunsie u OeckoHeUYHbIe
nocieaoBarenbHOCTH. OrpaHuyeHHas: IOCJIEN0BaTebHOCTb. MOHOTOHHO — BO3pacTarolas
(yObIBaromasi) mocienoBaTebHOCTh. CrocoObI 3a1aHUs MOCIIE0BATEILHOCTH: OMKMCATEIbHBIH,
TaOJIMYHBIN, C IIOMOIILI0 (POPMYITBI N-TO WieHA, PEKYPPEHTHBIM.

Apudmerndeckas U reomerpuueckas nporpeccuu. CBoiicTBa 4ieHOB apu(pMeTHyecKon u
reOMeTpHUYECKON mporpeccuit. DopMynbl N-ro wWieHa apu(PMETHYECKON W TeOMETPHUYCCKON
nporpeccuii. @opMysabl CyMMBI MEpPBBIX N UICHOB apU(METHYECKOW U TeOMETPHUYECKON
nporpeccuil. 3aaun Ha MPOIEHTHI, 0AHKOBCKHE BKJIA/IbI, KPEIUTHI.

[IpencraBieHne O CXOAUMOCTH TMOCIEAOBATEIbHOCTH, O CYMMHUPOBAHHH OECKOHEYHO
yOBIBAIOIIEH T€OMETPUIECKOM MPOTPECCUH.

Meron Mmarematuyecko MHAYKIMU. [Ipocreiime npumepsl.

[NIAHUPYEMBIE PE3VJIbTATbI OCBOEHUA I[MTPOI'PAMMBI YUYEBHOI'O KYPCA
«AJITEBPA» HA YTJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATHI

JInuyHOCTHBIE pe3yabTaTbhl OCBOEHHUS IPOrPaMMBl [0 MAaTEMATUKE XapaKTEpU3YIOTCS B
YacTHU:

1) naTpHOTHYECKOr0 BOCIIMTAHHUSA:

NpOSIBIIEHUEM MHTEpeca K IMPOLUIOMY M HACTOSILIEMY pPOCCHUHCKONM MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIEHHWEM K JOCTHKEHHUSM POCCHICKMX MaTeMaTUKOB W POCCHUHCKON
MaTeMaTUYeCKOH IIKOJIbI, K HCIIOJIb30BAHUIO 3TUX JIOCTH)KEHUH B APYTUX HayKax M MPUKIIATHBIX
chepax;

2) rpaKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBINOJHEHUIO O0SI3aHHOCTEH TIpakJaHMHA M pealn3allid €ro Ipas,
NPEJCTAaBICHUEM O MaTeMaTHYEeCKMX OCHOBAaX (YHKIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYP,
SBJICHUH, TPOLEAYp TPakJaHCKOro OO0IecTBa (Hampumep, BbIOOPHI, OMPOCHI), TOTOBHOCTBIO K
O00CYXKJIEHUIO ITUYECKUX MPOOJeM, CBA3AHHBIX C MPAKTHUYECKHM MPUMEHEHHEM JOCTHKEHHUN
HayKH, OCO3HAHMEM BaKHOCTH MOPaJIbHO-3TUUYECKHUX IIPUHIIUIIOB B I€ATEIBHOCTH YUEHOTIO;

3) TPy10BOI0 BOCIIUTAHUS

YCTAaHOBKOM Ha AaKTHMBHOE y4YacTHE B PEUICHMM IMPAKTUYECKMX 3aJa4 MaTeMaTH4eCKOU
HAIpPaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MAaTeMaTHYECKOTO 0O0pa30BaHHUs Ha MPOTSKEHUH BCel
KHU3HH Ul YCHEITHON Npo(ecCHOHANIBbHOM AEATEeNbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHMH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUAYAIbHOW TpPAaeKTOPUH OO0pa3oBaHUA U
KU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTUYECKOT0 BOCIIUTAHUS



CIIOCOOHOCTBIO K OMOIMOHATHHOMY M 3CTETUYECKOMY BOCIPHUSTHIO MaTEeMaTHYECKHX
00BEKTOB, 33/1a4, PEUICHUN, PacCyKIeHUN, YMEHUIO BUJETh MAaTEMaTHUYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) ueHHoOCTEll HAYYHOI'O NMO3HAHUSA:

OpUEHTALIMEN B JIEATEILHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4YHBIX MPEJCTaBICHUNU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS 4YelOBEKa, MPHUPOAbBI W O0OIIeCTBa, NOHUMaHUEM
MaTeMaTHYECKON HayKH Kak c(epbl UYeIOBEYECKOW NEATENhbHOCTH, JTAlOB €€ pa3BUTHS U
3HAYUMOCTH JIJIs1 Pa3BUTHUS LIMBWIIM3ALMHU, OBJIAJICHUEM SI3bIKOM MATEMATUKHA U MAaTEMaTUYECKON
KyJIbTypOH Kak CpEJICTBOM IIO3HaHUSI MHpA, OBJIAJICHUEM HAaBBIKAMU HCCIIEIOBATEIbCKON
JIeATEIbHOCTH;

6) ¢usuyeckoro BOCHHUTAHHWS, (POPMHPOBAHHUA  KYJIbTYPbI 30POBbSI M
3MOLMOHAJIBHOIO 0JIArONOJIYYHS:

FOTOBHOCTBIO MPUMEHATh MaTEMaTHYECKHE 3HAHMS B HMHTEPECaX CBOETO 3/10POBbS,
BEJICHUS 3/J0POBOr0 00pasa KU3HU (30pOBOE MUTAaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIbIXa, peryisipHas (Qu3MUecKass aKTUBHOCTBH), C(POPMHUPOBAHHOCTHIO HaBBIKa peIeKCcHH,
MpU3HAHHEM CBOETO MpaBa Ha OLIMOKY U TAKOTO K€ MpaBa JPYroro YeIoBeKa;

7) IKOJIOTM4€eCKOr0 BOCIIMTAHMS:

OpHEHTaIle Ha MPUMEHEHHEe MaTeMaTHYeCKHX 3HAHUM U pellleHus 3ajad B o0yacTu
COXpPAaHHOCTH OKPYXKAIOIIEH cpefbl, TUIAHUPOBAHUS TOCTYNKOB W OIIEHKM HMX BO3MOXHBIX
MOCNEACTBUM ISl OKPY>KAIOLIEH cpesibl, 0CO3HAHUEM TII00ANBHOIO XapakTepa SKOJOTHYECKHX
mpoOJeM U yTeH UX PEIICHHUS;

8) axanTanuu K U3MEHSIOIMMCH YCJIOBUAM COLHUAIBHON U MPUPOIHOM CPebl:

TOTOBHOCTBIO K JCHCTBUSAM B YCJIOBHSX HEOMPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4Y€pe3 MPaKTUUYECKYIO IEATEIbHOCTh, B TOM YKCIIE YMEHHE YUYUThCSA Yy APYIHX
JroJiel, mpuoOpeTaTh B COBMECTHOU JIEATEIbHOCTH HOBBIC 3HAHUSI, HABBIKM U KOMIICTCHIIMH U3
OIBITA IPYTUX;

HEOOXOUMOCTRIO B (DOPMHUPOBAHMHM HOBBIX 3HAHHWH, (OPMYIUPOBATH HJEH, TOHSATHSA,
runore3bl 00 00bEKTaxX U SBIEHUSX, B TOM YHCIIE paHee HEM3BECTHBIX, OCO3HABATH JNE(DUIIUTHI
COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYID CHUTYaIlMIO, BOCIHPHHMMATH CTPECCOBYIO
CUTYyaIlMI0 KaK BBI30B, TPEOYIOUIUN KOHTPMEp, KOPPEKTUPOBATH MPUHUMAEMbIC PEIICHUS U
neicTBus, GOpMYIUPOBAThH U OLIEHUBATH PUCKH U TIOCTEACTBUS, (HOPMHUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIBTATHI

B pesynbrare OcBOEHHS MPOrpaMMbl MO MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOyu4aromerocss OyayT cQOpMHUpPOBAHBI MeTamnpeaMeTHbIe pPe3yJabTaThl,
XapaKTepU3YIOIIHeCsT  OBIAJCHHEM  YHUBEPCAIbHBIMU  [O3HABATEIbHBIMU  JCHCTBHUIMH,
VHUBEPCATHHBIMA KOMMYHUKATUBHBIMU JICHCTBUSMH W YHHBEPCAITBHBIMU PETYISITHBHBIMU
JECUCTBUSIMU.

IMo3HaBaTeIbHBbIE YHUBEPCAJIbHBbIE YUeOHbIE AelicTBUS
ba3zoBble Jlornyeckue 1eMcTBUA:

BBISIBJISITH M XapaKTePH30BaTh CYIICCTBCHHBIC MPHU3HAKA MAaTEMaTHICCKUX OOBEKTOB,
MOHITHUM, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH OMNpEACTCHUS TOHATHUH,
YCTaHABIIMBATh CYIIECTBCHHBIM NpPH3HAK KIACCU(UKAINKA, OCHOBAHWS JUI O00OOIIEeHUS U
CpaBHEHHUSI, KpUTEPUU TTPOBOAUMOTO aHAIIN3a;

BOCIIPUHUMATh, (OPMYJIMPOBaTh W MPEOOPA30BBIBATH CYXKJICHUS: YTBEPAHTEILHBIC H
OTpUIIATENIbHbIC, MHIUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIC,

BBISBJISITH MaTeMaTHICCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M NPOTHBOPEUHs B (pakTax,
JMaHHBIX, HAOMIONEHWSIX W  YTBEPXKICHHUSIX, TMpeanaratb KPUTEPUU Ui BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHA;



JienaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIIOUYEHUH, YMO3aKIIOUECHHI M0 aHAJIOTHH;

pa3dupatrh 10Ka3aTeabCTBA MAaTEMATHUYECKUX YTBEP)KIACHHUH (IpsAMbIE U OT MPOTHUBHOIO),
MPOBOAMTH  CAMOCTOATEIBHO JIOKA3aTeIbCTBA MaTeMaTUyecKuxX (aKkTOB, BBICTPauWBATh
apryMEeHTalU0, TPUBOJAUTh MPUMEPHI U KOHTPIPUMEPHI, MPUMEHITh METOJ MaTeMaTUYECKOU
WHAYKIIUHU, 000OCHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CMOCO0 pemieHus y4eOHOW 3amaun  (CpaBHHBATh HECKOJIBKO BAapHUAHTOB
pelieHusi, BbIOMpaTh Hauboliee MNOAXOMANIMM € Y4ETOM CaMOCTOSITENIbHO BBIJICICHHBIX
KPUTEPUEB).

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKII HHCTPYMEHT MO3HAHUS, (POPMYINPOBATH
BONPOCHI, GUKCHUPYIOLIUE TPOTUBOPEUHE, IPOOIIEMY, CAMOCTOSTENIbHO YCTaHABINBATh HCKOMOE
U JJaHHOE, (OpPMUPOBATH TUIIOTE3Y, APIYMEHTUPOBAThH CBOIO MO3HIINIO, MHEHUE;

MIPOBOAMTH MO CAMOCTOSITENIbHO COCTABJIIEHHOMY IUIaHY SKCIEPUMEHT, HCCIEJ0BaHUE IO
YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYecKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB MEXITY
co0oii;

CaMOCTOSITENIFHO (hOpMYyITUpPOBaTh 000OIICHUST ¥ BBIBOJIBI 110 PE3yIbTaTaM IPOBEIEHHOTO
HAOMIO/IEHUSI, HCCIIEIOBaHMs, OJKCIEPUMEHTa, OICHUBaTh JOCTOBEPHOCTh IMOJYUYEHHBIX
pe3yabTaTOB, BHIBOJIOB U 000OIICHUI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIlECcca, a TAKKE BBIIBUTaTh MPEINOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

PabGora ¢ undopmanmeii:

BBISIBIISITh HEIOCTATOYHOCTh M M30BITOYHOCTh MH(POPMAIINH, TaHHBIX, HEOOXOAUMBIX JIJIS
pelleHus 3a1a4H;

BBIOMpATh, AHATU3UPOBATh, CHCTEMATU3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
pa3IMYHbIX BUJOB U (DOPM IMPE/ICTABICHHUS,

BBIOMpaTh (OopMy MpencTaBIeHUs WHPOPMALMU U WILIIOCTPUPOBATH pEIIacMble 3aadu
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMH;

OLICHMBAaTh  HAAEKHOCTb MHGPOPMALMM 1O  KPUTEPHUSM, MPEIJIOKEHHBIM MU
c(OpMYIHPOBAHHBIM CAMOCTOSITENBHO.

KoMMmyHuKkaTHBHBIE YHHBepcaJlbHble YUeOHbIe qeliCTBUSs

BOCIIPUHUMATh U (HOPMYIHPOBATh CYXJEHHS B COOTBETCTBUU C YCIOBUSMH U LEJISIMHU
oOuIeHus], SICHO, TOYHO, 'PAMOTHO BBIpAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M NMUCBMEHHBIX
TEKCTaX, JaBaTb IOACHEHMS IO XOJAy pEUIeHHs 33aJayd, KOMMEHTHPOBAThb MOJTY4E€HHBIN
pe3yibTar;

B X0/€ OOCYX/eHHUs 3a7aBaTh BOIMPOCHI MO CYLIECTBY OOCYXJaeMON TEeMbI, MPOOIEMBI,
pemraeMoil 3ajauu, BBICKa3blBaTh WJEM, HAllEJICHHbIE HA MOMCK PELICHMs], COMOCTaBIsATh CBOU
CYXJIEHUS C CYXXACHUSAMH JPYrMX YYaCTHHKOB JUanora, oOHapy>KMBaTh Pa3MuHMe U CXOJCTBO
MO3UIMH, B KOPPEKTHON opMe GOpMyIUPOBATh pa3HOTIacHsl, CBOM BO3PAKEHUS;

NPEICTaBIATh PE3yJIbTaThl pEIIeHHs 3a7ayd, SKCIEepUMEHTa, HCCIEeI0BaHMs, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (QopmaT BBICTYIUIEHUS C Yy4Y€TOM 3a/Jad Mpe3eHTalud |
0COOEHHOCTEH ayTUTOPUH;

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON U MHIWBUIYaIbHOW pabOThI IpU
pelIeHnH Y4eOHBIX MaTeMaTH4YecKHX 3ajad, MPUHUMATh Iellb COBMECTHOM JesTeIbHOCTH,
IUTAHUPOBATh OPraHU3alUI0 COBMECTHON paldOoThl, paclpelesTh BUAbI paboT, JOroBapuBaThC,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOACH;

y4acTBOBaTh B IpyNMNOBBIX (opMax paboThl (00CyXkaeHHsS, OOMEH MHEHUN, «MO3TOBBIE
IITYpPMBI» U HWHBIE); BBIIOJIHATH CBOIO 4YacTh pabOThl M KOOPAMHUPOBATH CBOM JEHCTBUS C
IpYTMMH 4YJ€HaMHM KOMaHJbl, OLIEHHBAaTh KAauyeCTBO pe3yjbTaTa M KayeCTBO CBOErO BKJIAJa B
OOIIMI pe3yNbTaT 10 KpUTepusiM, cHOpMYyITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.



PeryasiTuBHbIe YHHBepPCcAJIbHbIe YUeOHbIE 1eiiCTBHUS
Camoopranusaunus:

BBISBJISITH MPOOJIEMBI Uil  PELIEHUS B JKU3HEHHBIX W Y4eOHBIX CHUTYyalHsX,
OPUEHTHPOBATHCS B PA3JIMUHBIX MMOJX0JaX MPUHATUS pelieHui (MHAUBUAYaIbHOE, TPYIIIOBOE);

CaMOCTOSITENIbHO COCTABJISATH ILJIaH, AITOPUTM PEILIeHUs 3a7auu (WK ero 4acTh), BBIOUpATh
crnoco0 pemeHUss ¢ Y4€TOM HMEIOLIMXCS PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHHM ¢ y4ETOM HOBOM HH(OPMALIUH.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIH HHTE/IEKT:

BJIAJICTh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJS MIpoIlecca M pe3ysbTaTa peIieHHUs
MaTeMaTHYeCKOH 3a7aun, CAMOMOTHUBAIIMH U Pe(IIEKCUH;

NpEeABUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTh MpPH PEIICHUM 3a7a4Hd, BHOCHUTH
KOPPEKTHUBBI B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOATEILCTB, HANJEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBUE pe3yJIbTaTa JAEATEIbHOCTH IMOCTABICHHOW IIENIM U YCJIOBUSM,
OOBSACHATH MPUYUHBI JOCTH)KCHUS WIIM HEJOCTHKCHHUS 1[EJIH, HAXOIUTh OIIUOKY, 1aBaTh OIEHKY
IpPUOOPETEHHOMY OIIBITY;

BEIp@XaTh OSMOIMH IPU HM3YYCHUU MATEMAaTHYCCKUX OOBEKTOB U (PaKTOB, 1aBaTh
SMOIMOHATBHYIO OLICHKY PEIICHUs 3a]auu.

INPEJIMETHBIE PE3YJIBTATbBI
K koH1y 00ydenus B 7 kjacce o0y4yaromuics MOJyduT caelyrolue NpeIMeTHbIE Pe3yIbTaThl:

Yuciia ¥ BbIYMCICHHSA

PanmonanpHble yncia.

[Tepexoauth OT OgHON (HOPMBI 3amKCH YKCET K IPYroil (mpeoOpa3oBbIBaTh ACCATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECSITUYHYIO JIpO0B).

Hcnonp30BaTh MOHATHS MHOXECTBA HATYPAJIBHBIX 4YHMCEN, MHOXECTBA LEJIBIX YHUCEIl,
MHOKECTBA pAlMOHAJBHBIX YHCEJl MpU pEUIeHUHM 3ajad, IPOBEACHUU PpaCCyXIACHUM U
JI0Ka3aTeNbCTB.

[Tonnmathb 1 0OBSACHATH CMBICI MTO3ULIMOHHOM 3aIIMCH HATYpaJIbHOTO YHUCIIA.

CpaBHUBATh U YIOPSAJ0YNBATH PALIMOHAIBHBIE YUCIIA.

BoinonHsATh, coderass yCTHbIE M NHHCbMEHHBIE MPHUEMBI, apuUpMeTHUECKHE NEHCTBUS C
palMOHaJIbHBIMU YHCIIAMH, MCIOJIb30BaTh CBOWCTBA YHMCEN W MpaBWiIa JCHCTBUM, NPUEMBI
pPalMOHATIbHBIX BBIYMCIEHUH.

BBINOMHATE NEHCTBHA CO CTENEHSAMU C HaTypalbHBIMU IIOKA3aTENSMH.

HaxonuTe 3HaueHHs YHCIIOBBIX BBIPAXKEHHMM, COJEp)KAlMX palMOHAIbHBIE YHUCIA U
CTETIEHU C HATypaJbHBIM IIOKa3aTeleM, NPUMEHSTh pa3HOOOpa3Hble CHOCOObl W MPUEMBI
BBIUMCJIEHMSI, COCTABISATh M OLIEHMBATh YMCJIOBBIE BBIPAXKEHUS IMPH PEHICHUH MPAKTHUECKUX
3aJa4 ¥ 3a/1a4 U3 JPYruxX yu4eOHbIX IPEIMETOB.

OxpyryiTh yKciia ¢ 33JJaHHOM TOYHOCTBIO, @ TAaK)KE€ M0 CMBICITY MPAKTUYECKON CUTYyallHH,
BBIMIOJHATh NPUKUJAKY M OLIEHKY peE3yJbTaTa BBIUMCICHHUH, OLICHKY 3HAUYE€HUN YHCIOBBIX
BBIPQXXEHHI, B TOM YHUCIIE IPU PEIICHNN IPAKTHUECKUX 3a/1a4.

Pemrate TekcToBBIE 33jaUN APUPMETHUUECKUM CIIOCOOOM, UCTIOIB30BATh TAOIUIIBI, CXEMBI,
YepTeXH, JPYrue CpesiCTBa IPEICTaBICHUS JaHHBIX MPU PEIICHUH 3a/1a4.

Pemate mNpakTMKO-OPUEHTUPOBAHHBIE 3aJaud, CBSI3aHHBIE C OTHOIIEHHWEM BEJIWYMH,
MPOMOPLMOHAIEHOCTBIO BEIMUUH, IPOLIEHTAMH, HHTEPIPETUPOBATH PE3YJbTAThl pEIICHUS 3a7a4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOUCTBAMH PacCMaTPUBAEMBIX O0OBEKTOB.

JlenumocTsb.

Jloka3biBaTh M MPUMEHSTH MIPU PEIICHUH 3a]a4 MPU3HAKK IeTUMOCTH Ha 2, 4, 8, 5, 3, 6, 9,
10, 11, npu3HaKu 1eIMMOCTH CyMMBI U ITPOU3BEICHUS LIEBIX YUCEL.



PackiiagpiBaTh Ha MHOXKUTENN HATYpaJIbHbIE YUCIIA.

CB0o0OOHO OnepupoBaTh MOHATUAMU: YETHOE YMUCIIO, HEYETHOE YHMCIIO, B3aUMHO NPOCThIE
YUCIIA.

Haxonute Hanbonbmii oOlIMIl [nesiuTeslb M HauMeHbllee oOlee KpaTHOE 4ucesl U
UCIIOJIB30BAaTh UX IPH PELICHUH 3a7a4, IPUMEHATh anroput™ EBximmna.

OnepupoBaTb NOHATHEM OCTaTKa IO MOJIYJIIO, NPUMEHATH CBOMCTBA CPABHEHMM IIO
MOIYJIIO.

Anredpanyeckue BbIPaKeHU

BeIpaxeHnus ¢ nepeMeHHbIMHU.

Hcnonb3oBate anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B IIpoliecce
OCBOCHHS y4eOHOTO MaTepuania.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPAKEHUH IIPU 33aHHBIX 3HAUCHUSIX [IEPEMEHHBIX.

Hcnonp30BaTh IOHATHE TOXKAECTBA, BBIIIOJIHATH TOXKAECTBEHHbIE IIPEOOpa3OBaHUs
BBIPAKCHMM, JOKa3bIBaTh TOXKIECTBA.

MHOrousneHsl.

BeinonsATe npeoOpa3oBaHusl LENO0r0 BBIPAKEHHS B MHOTOWIEH MPUBEIEHUEM MO00HBIX
CJIaraéMbIX, paCKpbITUEM CKOOOK.

BeimonuaTe neiictBus (CloKeHUE, BBIYMTAHUE, YMHOXKEHHE) C OJHOWICHAMU M C
MHOTOWICHAMH, TPUMEHATh (POPMYIIBI COKPAMIEHHOTO YMHOXEHHS (KBagpaT M KyO CYMMBI,
KBaJpaT U KyO pa3HOCTH, pa3HOCTh KB3JpaToB, CyMMa M Pa3HOCTh KyOOB), B TOM 4HUCIIE I
YIPOLIEHUS BBIYMCIICHUM.

OcylecTBIATh pa3aoKEHUE MHOTOWIEHOB HA MHOMKHTENIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKHM OOIIEro MHOMKHUTEIS, TPYIIUPOBKH CIIaraeMbIX, TpUMEHSS (HOPMYIBl COKpAIEHHOTO
YMHOXEHHUS.

[IpumeHsTh npeoOpa3oBaHUs MHOTOWIEHOB Ul pEUICHMs pPa3IMYHBIX 3a7ad U3
MaTEMaTUKH, CMEXHBIX IIPEAMETOB, U3 PEAIbHOU TPAKTUKU.

Hcnonp30BaTh CBOMCTBA CTENEHEHN ¢ HATYypaJIbHBIMH MOKa3aTENIsIMU JUIsl IPE0O0pa30BaHUs
BBIPKEHUM.

YpaBHeHUsI M HEPABEHCTBA

Pemate nuHENHHBIC ypaBHEHHMS C OJHOW IEPEMEHHOM, NPUMEHSS IpaBHila Iepexoja OT
HCXOJIHOTO YpaBHEHHUS K pPaBHOCWIBHOMY eMy. lIpoBepsATh, sABIIIETCS JIM YHUCIO KOpPHEM
YPaBHEHHS.

[TonGupath MpUMepHI Map YKCeN, SBISIOIINXCS PElIeHUEeM JUHEHHOTO ypaBHEHUS C ABYMS
[IEPEMEHHBIMHU.

Ctpouth B KOOPJIMHATHOW IUIOCKOCTH TpauK JHMHEWHOTO YpaBHEHUS C JBYMS
NEPEeMEHHBIMH, TOJIb3YACh I'paUKOM, TPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemate cucremsl ByX JIMHEHMHBIX YpaBHEHUH C JBYMsS IIE€PEMEHHBIMHM, B TOM YHCIIE
rpau4ecKy.

CocTaBnsiTh M pemiath JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX ypaBHEHHH MO
YCIIOBUIO 3a/1auyd, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJayM IIOJy4YECHHBIN
pe3yJnbTar.

DOyHKIUHA

Koopaunats! u rpaduxu.

N300paxkaTb Ha KOOPIAMHATHOM TPSAMOM TOYKH, COOTBETCTBYIOUIME 3a/JaHHBIM
KOOpJIMHATAM, JIy4d, OTPE3KH, WHTEPBAJIbI, 3allCHIBaTh YHCJIOBBIE IPOMEXYTKH Ha
areOpanyeckoM s3bIKe.

OtMeuaTh B KOOPJAMHATHOMN MIJIOCKOCTH TOYKH IO 33JaHHBIM KOOPJMHATaM.

DyHKIHUH.

Ctpouts rpadyku TUHEHHBIX QYHKIIHH.



OnwuceiBaTh € TMOMOIIBIO (YHKIMH W3BECTHBIC 3aBUCUMOCTH MEXIy BEIUYMHAMMU:
CKOPOCTb, BpeMs, PacCTOSHME, 1I€HAa, KOJIMYECTBO, CTOMMOCTb, NPOU3BOIUTENBHOCTb, BpeMH,
00BEM pabOTHI.

HaxonuTs 3HaueHue GyHKIMU 110 3HAYEHUIO €€ apryMeHTa.

[Tonumatp rpaduueckuii crocod MpeACTaBiICHUs M aHAIW3a MH(POPMAIlUU, U3BIIEKATh U
UHTEPIPETUPOBATH HHPOPMALIUIO U3 IPa(QUKOB PeaIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

Hcnonb30BaTh CBOWCTBA (PYHKIUH [T aHAIN3a TPAaQUKOB peabHBIX 3aBHCUMOCTEH (HYIIH
(GYHKLIUHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA (DYHKLIMH, IIPOMEKYTKH BO3PACTaHMS U YObIBAHMS
¢yHKUIMM, HanOOIbIIIEe U HAUMEHbIIEe 3HAUCHHS (DYHKIIHHN).

Hcnonb3oBate rpaduku Ui UCCIel0BaHUSA IPOLIECCOB U 3aBUCUMOCTEH, IPU pPELICHUU
3a/1a4 U3 IpYyrux yueOHbIX NPEIMETOB U PEATbHON KU3HU.

K xoniy o0y4yenus B 8 kj1acce 00y4Jaromuiics MOJydUT CICAYIOMNE TPEAMETHBIC PE3YIbTaThI:

Yuciaa v BLIYHCIEHUS

UppanuoHaibHbie yncia.

[ToHMMaTh ¥ MCMOJIB30BATh MPEACTABICHUS O PACIIMPEHUH YHCIOBBIX MHOMXECTB.

CB00OOHO ONEepUPOBATh MOHATUSAMHM: KBaJAPATHBIN KOPEHb, apu(METHUUCCKUI KBaAPaTHBIN
KOpPEHb, MPPALMOHAIIBHOE YHWCJIO, HAXOJWTh, OLECHHBATHh KBAJpPaTHbIC KOPHU, HCIOJIb3YS MHPHU
HEOOXOJUMOCTH  KaJIbKYJSTOP, BBIIOIHATH MPEOOPa3OBaHUsI BBIPAXKEHHM, COJAEpKAIINX
KBaJpaTHbIE KOPHHU, UCIIOJIb3YysI CBOMCTBA KOPHEH.

Hcnonb30BaTh HauyajdbHbIC MPEACTABICHHUS O MHOXKECTBE JEHCTBUTEIBHBIX YMUCEN ISt
CpaBHEHHUS, OKPYIJCHUS W BBIYMCICHUM, HM300pakaTh JEUCTBUTEIBHBIC YHUCIA TOYKAMU Ha
KOOPJMHATHOU MPSIMOIA.

Hcnonp30BaTh 3amucu OOJIBIIUX W MalIbIX YHCET C MOMOMIBIO JECATHYHBIX IpOoOei u
creneHeid yucia 10, 3anuMchIBaTh U OKPYIJIATh YHMCIIOBBIE 3HAYEHUS DPEAIbHBIX BEJIMYHUH C
WCIIOJIb30BAHUEM PA3HbIX CUCTEM HU3MEPECHUM.

JlemuMoCTb.

CB00OOHO ONEepUpOBaTh MOHATHEM OCTaTKa MO MOAYJIIO, IPUMEHSTh CBOMCTBAa CPaBHEHUI
110 MOJIYJIIO, HAXOJUTh OCTAaTKU CyMMBbI U TPOU3BEJICHUS 110 JAHHOMY MOJYJIIO.

AuiredpanyecKkue BbIpasKeHUs

Jpo6HO-palinoHalbHbIE BRIPAKEHUSI.

Haxoauts nomyctumbie 3HAaYCHHS TIEPEMEHHBIX B APOOHO-PAIIMOHATIBHBIX BEIPAKEHUSIX.

[TprMeHsITh OCHOBHOE CBOMCTBO palliOHAIBHOM IpOOH.

BrinonnsaTe npuBeneHue anreOpandeckux ApoOeil K o0IieMy 3HaMEeHATENI0, CIOXKEHUE,
YMHOXEHHE, JIeIeHNe alredpandeckux Apooeii.

BrInonaHATE TOXKIE€CTBEHHBIC TPEOOpPa30BaHUsI PAllMOHATBHBIX BHIPAKEHUM.

[IpumensTh TpeoOpa3oBaHUsl BBIPAKEHUU [ pEIICHUS Pa3IWYHBIX 3a7ad U3
MaTEeMaTHUKH, CMEXHBIX TIPEIMETOB, U3 peaTbHOMN MPAKTHUKHU.

CremneHu.

[IpuMeHATh TOHATHE CTEMEHU C IENBbIM II0Ka3aTeleM, BBINOIHATh MpPeoOpa3OBaHUs
BBIPKEHMI, COAEPIKALIUX CTENIEHH C LIEJIBIM NTOKa3aTeJIEM.

WppanrionanbHbie BEIPaKEHUS.

Haxoauth nmomycTumble 3HAUYE€HHMs] TMEPEMEHHBIX B  BBIPAXKEHUAX, COJEpKAIIUX
apudMeTHIECKre KBaIpaTHbIE KOPHHU.

BreimonuaTe npeoOpa3oBaHusi UpPPAIMOHATBHBIX  BBIPAXKECHHM, WCIONb3Yysd CBOWCTBA
KOpHEH.

YpaBHeHHUs M HEPABEHCTBA

Pemate kBagpaTHBIE ypaBHEHHS.

Pemath npoOHO-paIioHaNbHbIE YpaBHEHUS.

Pemiare JMHEHHBIE YypaBHEHHS C MapaMeTpaMu, HECI0XHBIE CHCTEMbBI JIMHEHHBIX
YpaBHEHUH ¢ TapaMeTpaMH.



IIpoBOIUTE HCCIIENOBAHUS YPABHEHUN U CUCTEM YPABHEHUN, B TOM YHUCIIE C IPUMEHEHUEM
rpadu4ecKux NpeAcTaBiIeHni (yCTaHABIMBAaTh, UMEET JIN YPAaBHEHUE WM CUCTEMa YpaBHEHHH
pELIEHus, €CIIU UMEET, TO CKOJIBbKO, U IIPOYEE).

[lepexoaute OT ciOBecHONH (GOPMYJIHMPOBKH 3ahauu K e€ ajreOpanyeckod MOAEIH C
IIOMOIBIO  COCTaBJICHUs YPAaBHEHUS WM CHUCTEMBbl ypaBHEHMH, WHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4yl MOJIyYEHHBIN PE3yJIbTaT.

IIpuMeHATh CBOMCTBA YUCIIOBBIX HEPABEHCTB UL CPABHEHMS, OLICHKH, PEIIaTh JIMHEHHBIE
HEpaBEHCTBA C OJHOM MEPEeMEHHOM M MX CHCTEMBl, JaBaTh TIpadUUYECKyl0 WIUTIOCTPALUIO
MHO€ECTBA PELICHUI HEPABEHCTBA, CUCTEMBbI HEPABEHCTB.

DOyHKIUHA

[lonumMaTh ¥ WCHOJB30BAaTh  (PYHKIMOHAIBHBIE TOHATUS MW S3BIK  (TEPMUHBI,
CHUMBOJIMYECKHE 0003HAYEHUs), ONpENessATh 3HAaueHHWe (QYHKLUMU 0 3HAYEHUIO apryMeHTa,
OTIpeNieNATh CBOWCTBA (PYHKIUH 110 €€ TpaduKy.

Crpouts rpaduku GyHKIUHN , OMUCHIBATH CBOWCTBA YUCIOBOM (YHKLUU 110 €€ IrpaduKy.

K koHIty 00y4eHwms B 9 Kj1acce 00y4JarONIHICs MOTYYIHT CICAYIONINE MPEAMETHBIC PE3YIIbTATHI:

Yuciaa 1 BbIYMCTIEHUS

CB0OOIHO OmMEpUpOBATHh MOHATUSIMHU: KOPEHb N-U CTENEHHU, CTENEHb C PAIMOHAIBHBIM
MoKa3areyieM, HaXOJIWTh KOPE€Hb N-Ml CTENeHU, CTENEeHb C pPalMOHAJIBHBIM ITOKa3aTelieM,
UCIIONIB3YSl MPU HEOOXOJUMOCTH KaIIbKYJISITOP, TPUMEHSATh CBOWCTBA KOpHS N-Ml CTEICHH,
CTEIECHU C pallMOHAJIBLHBIM [TOKA3aTEIIEM.

Hcnonp30BaTh MOHSATHE MHOXECTBA JCHCTBUTENBHBIX YHCEN MPU PEIICHUH 33a7adY,
MIPOBEICHUM PACCYKICHUI U 10Ka3aTEIbCTB.

CpaBHHMBaTh M YHOPSAJOYMBATH JICUCTBUTEIIbHBIC YUCIA, OKPYIJATH JACHCTBUTEIbHBIC
YKCJIA, BBITOJIHATh IPUKUIKY pPE3yJIbTaTa BEIYMCICHHUH, OLEHKY YUCIIOBBIX BBIPAXKEHUN.

AuiredpanyecKkue BbIpaskeHUs

CB0OOIHO OMEpHUpPOBaTH TOHATHEM KBAJpaTHOrO TPEXWIeHa, HAXOJIUTh KOPHU
KBaJpaTHOI'O TPEXUJICHA.

PacknanpiBaTh KBapaTHBIA TPEXUIIEH HA TUHEUHBIE MHOKHUTEIH.

YpaBHeHUs1 1 HEPABEHCTBA

Pemare nuHeliHble U KBaJpaTHBIE YpaBHEHUS, YPaBHEHHUS, CBOJSIIMECS K HUM, TPOOHO-
palMoOHaIbHBIE YPaBHEHHS.

Pewrars HecnoKHBIE KBaJAPATHBIE YPABHEHUS C IIAPAMETPOM.

Pemate nuHeliHBIE HEpaBEHCTBA, KBAJpaTHHIE HEPABEHCTBA, MCIOJIb30BaTh METO[
MHTEPBAJIOB, M300pakaTh pellieHuEe HEPAaBEHCTB Ha YHCIOBOW MPSMOM, 3aMHCHIBATh PEIICHUE C
IMOMOIIBIO CHUMBOJIOB.

Pemars cucteMbl IByX JUHEWHBIX YPaBHEHUW C JBYMs IEPEMEHHBIMU U CUCTEMBI JABYX
YpaBHEHUH, B KOTOPBIX OJIHO YPABHEHHE HE SIBJISIETCS TMHEHHBIM.

Pemrars HECn0KHBIE CUCTEMBI HEJIMHEVMHBIX YPAaBHEHUH € ITAPAMETPOM.

[IpumMeHaTh  METOABI  PABHOCWIBHBIX  MpPeoOpa3oBaHUM, 3aMEHbl  IEPEMEHHOM,
rpau4ecKoro MeToa py peleHy ypaBHeHui 3-it u 4-i creneHeil.

Pemiath cucTemMbl JIMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIOYAOIINE
KBaJIpaTHOE HEPAaBEHCTBO, M300paKaTh pPEIICHHE CHUCTEMbl HEPABEHCTB HA YMCIIOBOW MPSIMOM,
3alMChIBATH PEIICHUE C TOMOIILIO CUMBOJIOB.

Pemate ypaBHEHUMs, HEpaBEHCTBA M HX CHCTEMbI, B TOM YHCJIE C OrPaHUYCHUIMU,
Hanpumep, B LEIbIX YUCTIaX.

[IpoBOAMTE UCCHENOBAHUS YPABHEHUN U CUCTEM YPABHEHHUI, B TOM YUCJIE C IPUMEHEHUEM
rpaguYecKux MpeacTaBiIeHUN (yCTaHaBIMBATh, UMEET JIM YpaBHEHUE WM CHCTEMa ypaBHEHUH
pelleHus, €CIIi UMEET, TO CKOJIbKO, U TIpoYee).

Pemares TekCTOBBIE 3amauu  anreOpamvdecKuM CIOCOOOM € TIOMOIIBIO COCTABJICHHS
YpaBHEHUI, HEPABEHCTB, UX CUCTEM.



Hcnonb30BaTh  ypaBHEHHUS, HEPaBEHCTBA M  HMX CHCTEMBl Ui  COCTaBJICHUS
MaTeMaTHYeCKOW MOJENN peabHON CUTyallMd WM TIPHUKIAJHON 3aJadd, WHTEPIPETHPOBATH
NOJIy4YEeHHBIE PE3Y/IbTAThl B 33JaHHOM KOHTEKCTE.

YucioBble MOCI€10BATETLHOCTH U POTPeCCHH

CB00OHO ONEpUPOBATh MOHATHAMU: 3aBUCUMOCTh, (DYHKIHS, TpaduK QyHKIMH, TpsIMast
HPONOPIMOHATBHOCTh, JUHEHHas (yHKuus, oOpaTHas NPONOPIHOHAIBHOCTH, Mapabdoa,
runepooia, KyCoOuYHO-3aJaHHast PyHKIHS.

HccnenoBate ¢yHknuio mo e€ rpaduky, ycTaHaBIMBaTh CBOIicTBa (yHKIMIA: 00JacTh
OTIpeNIeNIeHUsl, MHOXKECTBO 3HAUYEHUH, HyIM (QYHKIHH, TPOMEKYTKH 3HAKOIOCTOSHCTBA,
INPOMEXYTKH BO3PACTaHUS M YObIBaHUS, YETHOCTh M HEYETHOCTH, HAaMOOJbIIEE ¥ HAUMEHbBILICE
3HAYCHHUS, ACUMIITOTHIL.

PacriosHaBath  KBaspatuuHylo ~(QyHKIHMIO 10  (GOpMyse, TNPHUBOAUTH IPUMEPHI
KBaJPAaTUYHBIX QYHKUIUH U3 peabHOMN KU3HU, (PU3UKH, TEOMETPHH.

OmnpenensaTh MOJIOKeHNWE TpaduKa KBAAPaTUYHOW (YHKIUMH B 3aBHCUMOCTH OT €&
K03 PHUIIIEHTOB.

Crpouts rpaduk KBaJpaTHUYHON (YHKIMH, ONMCHIBATH CBOMCTBA KBAJPATUUHON (PYHKINU
1o e€ rpaduKy.

Hcrons30BaTh CBOMCTBA KBAJPATUYHON (DYHKIUH ISl pEILICHUS 3a/1a4.

Ha mpumepe kBagpatuuHoi (yHkumu crpouts rpadpuk ¢ynkiuu y =af(kx + b) + ¢ ¢
HOMOIIIBIO TIpeoOpa3oBanuii rpaduka GpyHkimu y=F(x).

WnnrocTpupoBaTh ¢ MOMOIIBIO Tpaduka peasbHyl0 3aBHCHMOCTh HIIM TIPOLECC IO HX
XapaKTEePUCTHKAM.

Apudmernyeckasi 4 reoMeTpUYecKas MPorpeccuu

CB0OOJHO oOmepHpOBaTh IMOHATUSAMHU: IOCIECJOBATEIbHOCTh, apuUpMeTHUecKas W
reoMeTpUYECcKasi POTPECCUH.

3agaBaTh IOCJIENOBATEIBHOCTH Pa3HBIMH CIIOCOOAMH: OIMCATEIbHBIM, TAOIMYHBIM, C
MOMOIIBIO (POPMYIIBI N-TO WIEHA, pEKYPPEHTHBIM.

BBIMOTHATE BBIYMCICHHS C WCIOJIB30BaHUEM (GOpPMYN N-TO 4ieHa apupMETHYECKOH u
F€OMETPUUYECKON MTPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOYKAMH HAa KOOPJMHATHON TIOCKOCTH.

Pemate 3amaun, cBS3aHHBIE C YHCIOBBIMHU ITOCIIEIOBATEIHLHOCTSIMH, B TOM YHUCIIE 33[a4d
U3 pealbHOM KU3HU (C HUCIOIB30BaHUEM KaIbKYISTOPa, IU(POBBIX TEXHOIOTHA).

Pacno3naBate ¥ MPUBOANTH MPUMEPHI KOHEUHBIX U OECKOHEUHBIX MOCIIEI0BATEILHOCTEMH,
OTPaHMYEHHBIX  IOCJEN0BAaTEIbHOCTEH,  MOHOTOHHO  BoO3pacTalomuxX  (YObIBArOIIMX)
MOCIIE0BATEIBHOCTEN.

HmeTh mpejacTaBieHHE O CXOJUMOCTH TOCIENOBATEIBHOCTH, YMETh HAXOAUTh CYMMY
0EeCKOHEYHO yObIBAIOLIEH reOMETPUUECKON MTPOrPECCUU.

HpI/IMeHHTB METOJI MaTeMaTHUECKOM HWHAYKIOWU NIPpU pCHICHUUN 3a/1a4.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosaunyecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoubnble IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
1 UNCJIA 1 BBIYUCJIEHMA. 11 1 bubmuorexa [JOK
PannonanbHble yncna (HOBTOpEHUE) https://m.edso00.ru/7f415b90
5 OYHKIMN. KoopauHatsl 1 17 1 bu6mmoreka [IOK
rpaduxu. OyHKIIUN https://m.edso0.ru/7f415b90
AJITEBPAMYECKUE BBIPAXXEHU . bubnnorexa [HOK
3 7 0
BeIpaxenus ¢ nepeMeHHbIMU https://m.edso0.ru/7f415b90
4 YPABHEHHWA 1 CUCTEMBI 10 1 bubmuorexa [JOK
YPABHEHUI. JIuneiinsie ypaBHEHUs https://m.edso0.ru/7f415b90
5 UNCJIA 1 BBIUUCJIEHWA. Crenens ¢ 5 0 bu6mmoreka [IOK
HaTypaJIbHBIM I10Ka3aTeleM https://m.eds00.ru/7f415b90
6 AJITEBPAMYECKUE BbIPAXKEHU A. 93 1 bubnmnorexa [JOK
MHorouseHsl https://m.edso0.ru/7f415b90
7 AJITEBPAMYECKUE BbIPAXKEHU . 14 1 bubnmnoreka [JOK
DopMyJIbl COKPALLIEHHOTO YMHOXKEHUS https://m.edso00.ru/7f415b90
bubmuoreka [JOK
8 UNCJIA 1 BBIUUCJIEHUA. JenumocTb 10 0 https://m.edsoo.ru/7f415b90
. bubnmoreka [JOK
o OYHKLN. Jlunetinas dynicuns 16 1 https://m.edsoo.ru/7f415b90
YPABHEHUA U CUCTEMBI Eub 10K
y . nonnoTexa
10 YPABHEIU{I/H/I. CucteMbl THHEHHBIX 14 1 https://m.edsoo.ru/7f415b90
YpaBHEHUN



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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[ToBTOpeHnue, 06001IeHNE, CHCTEMATH3AIUS

3HAHUI

bubmuorexa [JOK
https://m.edsoo.ru/7f415b90

OBHIEE KOJIMYECTBO YACOB 110
IMPOI'PAMME

136



https://m.edsoo.ru/7f415b90

8 KVIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabubie  IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
1 YPABHEHHMA 1 HEPABEHCTBA. 20 2 bubmuorexa [JOK
HepaBenctBa https://m.edsoo.ru/7f417af8
UNCJIA U BBIUMCJIEHU . KBaapaTtHbrit bubnuorexa [JOK
2 17 1
KOpPEHb https://m.edsoo.ru/7f417af8
3 YPABHEHUWSA 1 HEPABEHCTBA. 17 1 bubmuorexa [JOK
KBagparusle ypaBHeHUSA https://m.edsoo.ru/7f417af8
4 AJITEBPAMYECKUE BBIPAKEHU . 17 1 bubnnorexa [JOK
JIpoOHO-palinoHalbHbIe BRIPAKEHUS https://m.edsoo.ru/7f417af8
5 YPABHEHUWA 1 HEPABEHCTBA. 19 1 bubnuotexa [JOK
JIpoOHO-palimoHanbHbIe ypaBHEHUS https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
6 OYHKLMH 15 1 https://m.edsoo.ru/7f417af8
7 AJITEBPAMYECKUWE BBIPAYKEHU . 14 0 bubnmnorexa [JOK
Crenenun https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
8 UNCJIA U BBIUMCJIEHUA. JlenumocTs 7 1 httos://m.edsoo.ru/7fA17af8
9 [ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3 AL 10 1 bubmuorexa [JOK
3HaHUHN https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB 110 136 9 0

IMPOI'PAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne (undposbie)
HaumeHoBaHue pa3jesioB M TeM IPOrPpaMMBbl Konrpoasusie IIpakruyeckue
n/n Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
bubmuorexa [JOK
! GYHKUHMT 25 2 https://m.edso0.ru/7f419d08
5 YPABHEHHMA 1 HEPABEHCTBA. 15 1 bubmuorexa [JOK
KBanparHsie HepaBeHCTBa https://m.edso0.ru/7f419d08
YPABHEHUA 1 HEPABEHCTBA. bubnuotexa [JOK
3 25 1
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI https://m.edso00.ru/7f419d08
4 UHNCJIOBBIE ITOCJITEAOBATEJIBHOCTHU U o5 1 bubnuorexa [JOK
[NPOT'PECCUN https://m.eds00.ru/7f419d08
5 AJITEBPAMYECKUE BbIPAXKEHUAI. 12 1 bubmuorexa [JOK
CreneHs ¢ pallMOHAILHBIM MOKa3aTeleM https://m.edso0.ru/7f419d08
6 [ToBTOpenue, o0o0IIeHNE, CUCTEMAaTH3AIHS 34 1 bubnnoreka [JOK
3HaAHUHI https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB 11O 136 7 0

IHPOI'PAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

HOYPOYHOE INIVIAHUPOBAHUE

7 KIIACC
Ne KoaunuecTBO
Tema ypoka Jdara nzyyenus
o/ 4yacoB
Bcero
1 [ToBTOpenue. ParmonanbHbIe Yncia 1
5 [ToBTOopenue. CpaBHEeHUE, YIIOPAIOUMBAHNE U apU(PMETUYECKUE NEUCTBUS C PALlMOHAIIBHBIMU 1
qrCcIaMu
3 IToBTOopenue. Yucosas npsimMasi, MOyJIb YUCa 1
4 [ToBTOpenue. [IporieHTsI, 3aMKch TPOIEHTOB B BUJIE APOOU U ApoOU B BUE MIPOLIEHTOB 1
5 [ToBropenue. Tpu oCHOBHBIE 3aa4X HA IPOLICHTHI 1
6 [ToBTOpenue. Tpu OCHOBHBIE 33a4l HA MPOLICHTHI 1
7 [ToBTOpenue. Pemenne TeKCTOBBIX 3a/1a4 apu(PMETHIECKUM CIIOCOOOM 1
3 [ToBTopenue. Pemenue 3a1a4 U3 peanbHOM MPaKTUKKM HA YACTH, APOOH, MPOLIEHTHI, 1
IpUMEHEHHE OTHOLIEHUH U MPONOPIMIA NPU PELIeHUH 3a/1a4
9 [ToBTOpenue. Pemenue 3a1a4 U3 peaabHON MPAKTUKU HA YaCTH, IPOOH, IPOLIEHTHI, 1
IpUMEHEHHE OTHOLIEHUH U MPONOPIMHA PU PEIIeHUH 3a/1a4
10 [ToBTOpenue. PeanbHble 3aBUCUMOCTH; pELIEHHE 3a/1a4 Ha ABM)KEHUE, padoTy, MOKYIIKH, 1
HaJIOTH
11 Bxoanasi KOHTpoOJIbHAs1 padoTa 1
12 Koopaunara Touku Ha npsiMoit 1
13 YucnoBsle IPOMEXYTKH 1
14 YuciioBble TIPOMEKYTKH 1
15 Paccrosiane Mex 1y IByMs TOYKaMH KOOPAMHATHOMN MPsSMON 1
16 [IpssMoyrosbHas cucTeMa KOoopauHaT. AOGcIucca U opJuHaTa TOUYKH Ha KOOPAMHATHOM 1
IUIOCKOCTH
17 [IpssMoyrosbHas cucTeMa KoopauHaT. AGcIucca U opJuHaTa TOUYKH Ha KOOPAMHATHOM 1




IJIOCKOCTH

18 [Tpumepsl rpadukoB, 3a1aHHBIX GOPMYITaMHU 1
19 Urenue rpa)vKoB pealbHbIX 3aBUCHMOCTEN 1
20 QOyHKIMOHATBHBIE 3aBUCUMOCTH MEX/y BETMUYNHAMHU 1
21 [Tonstue pynkuuu. OyHKIMA Kak MaTeMaTHYeCKas MOJCIb peaTbHOTO Ipoliecca 1
22 [onsarue Gpynkuun. GyHKIUSA KaK MaTeMaTHYECKasi MOJIEb peaibHOTO IpoIiecca 1
23 [Tonstue Gynxuu. yHKIUSA KaKk MaTeMaTuyeckast MOJIeNb PeajabHOro mpolecca 1
24 Ob6nactp onpenenenus u 001acTh 3HaYCHUN QyHKIIH 1
25 Ob6unacTp onpeaeneHus U 006JacTh 3HAYCHUN (QYHKIIUU 1
26 Crioco6s1 3aanus pyHkun. ['paduk GyHKIIN 1
97 [ToHsATHS MakCUMyMa U MMHUMYMa, BO3pacTaHus U yObIBaHUS Ha IPUMEPAX PeasIbHbIX 1
3aBUCUMOCTEN
28 KonTpoubnas padora Ne 1 no teme "Koopaunarsl u rpagpuxku.@ynkuuu" 1
29 BripaxkeHue ¢ nepeMeHHbIMU. 3HaYEHHUE BBIPAKEHUS C IEPEMEHHBIMU 1
30 BripaxkeHune ¢ nepeMeHHbIMU. 3HaYEHHUE BBIPAKEHUS C IEPEMEHHBIMU 1
31 BrlpakeHue ¢ nepeMeHHbIMU. 3HaYEHHUE BBIPAKEHUS C TIEPEMEHHBIMU 1
32 [TpencraBiaeHne 3aBUCUMOCTH MEX]ly BETMUYMHAMHU B BUI€ (OPMYIIbI 1
33 [IpencraBnenne 3aBUCUMOCTH MEX/Ty BETMYNHAMH B BUzE (HOPMYITBI 1
34 Brruucnenus no ¢popmynam 1
35 Boruncnenus no popmynam 1
36 VYpaBHeHue ¢ 01HOI nepemeHHoN. KopeHb ypaBHEeHUs 1
37 CBolicTBa ypaBHEHHUM C OJTHOW MEPEMEHHON 1
38 CBolicTBa ypaBHEHUH C OAHON IIEPEMEHHOU 1
39 PaBHOCHIIBHOCTD ypaBHEHHIA 1
40 YpaBHEHHE KaK MaTeMaTHYeCKasi MOJIEIb PEAJIbHOM CUTYaLlUU 1
41 Jlunelinoe ypaBHEHHE ¢ OHOM MepeMeHHON. Unco KopHel TUHEHHOTO YPaBHEHHS 1




42

Yucno KopHel JTMHEMHOTO YPaBHEHUs

43 Pemennie TeKCTOBBIX 3aj1au C MOMOILBIO TUHEHHBIX YpaBHEHUIA

44 JInHeitHOE ypaBHEHUE, COAEpKALIEE 3HAK MOTYJIS 1
45 KonTpoubnas padora Ne 2 mo remam "Boipa:kenus ¢ nepeMeHHbiMu'", "'JInHeiinbie 1

ypaBHeHus'

46 CreneHs ¢ HATYpaJIbHBIM ITOKa3aTeIeM 1
47 CBolicTBa CTENEHU C HATYPaJIbHBIM I10Ka3aTeIeM 1
48 CBolicTBa CTENEHU C HATYPAJIbHBIM I10Ka3aTeIEM 1
49 CBolicTBa CTENEHU C HATYPaJbHBIM I10Ka3aTeIeM 1
50 3anuch yKncna B AECATUYHON MMO3UIIMOHHON CUCTEME CUUCTICHUS 1
51 3anuch 9nciia B ACCATUYHON MTO3UITMOHHON CHCTEME CUMCIICHHSI 1
52 Opnounensl. OqHOUIEH cTaHAapTHOTO BUa. CTeneHb OAHOUICHA 1
53 Onnounensl. OMHOWICH cTaHAapTHOTO BUAa. CTeneHb OTHOWICHA 1
54 MHuorouneHsl. MHOTOUJIEH cTaHAapTHOTO BUaa. CTeTeHb MHOTOWIEHA 1
55 MmuorouneHsl. MHOTOUIEH cTaHAapTHOTO Buaa. CTerneHb MHOTOWIEHa 1
56 CroxeHue ¥ BBIYUTaHHE MHOTOUYJICHOB 1
57 CroxeHue U BBIUUTaHHE MHOTOUYJIEHOB 1
58 CroxeHue ¥ BBIYUTaHHE MHOTOUYJICHOB 1
59 YMHOXEHUE U JeJIeHHEe MHOTOUJIEHOB 1
60 VYMHOXKEHME U eJIEHHEe MHOTOYIEHOB 1
61 YMHOXEHUE U JeJIeHHEe MHOTOUJIEHOB 1
62 VYMHOXEHUE U IEJIEHNE MHOTOWIEHOB 1
63 [IpeobpazoBanue 11eI0r0 BRIPaKEHUS] B MHOTOUJIEH 1
64 [IpeoOpazoBanme 1ET0TO BEIPAKEHHS] B MHOTOWICH 1
65 [IpeoOpazoBanHue 11EIOTO BHIPAKECHHSI B MHOTOUJICH 1
66 Kopuu MHOTOUIEHA 1




67 Kopau mHorowiena 1
68 ToxxnectBo. ToxkaecTBeHHBIEC TPeOOpPa30BaHUS ANTCOPANYECKUX BBIPAKCHHIN 1
69 ToxnectBo. ToxxaecTBeHHbIE IPe0OPa30BaHUS aNTreOpandecKuX BHIPAKCHUN 1
70 ToxnectBo. ToxxaecTBeHHBIE IPe0OPa30BaHUS aNTreOpanvecKuX BHIPAKECHUN 1
71 ToxxnectBo. ToxkaecTBeHHBIE TPeOOpPa30BaHUs ANTEOPANYECKUX BBIPAKCHHI 1
72 ToxnectBo. ToxxaecTBeHHBIE IPe0OPa30BaHUS aNTreOpanvecKuX BHIPAKECHUN 1
73 Jloka3aTenbCTBO TOXKIECCTB 1
74 KonTpoubnas padora Ne 3 mo remam "CreneHsb ¢ HaTypaJbHBIM OKa3aTeaeM', 1
"MHoro4;eHs!"
75 DopMyJibl COKPALIEHHOTO YMHOXKEHUS: KBaApaT CyMMbI U KBaJpaT pa3HOCTH JIBYX BbIpaKEHUI 1
76 KBagpar cyMMBbI HECKOIIBKHX BBIPAKEHHUN 1
77 DopMyIbl COKPAIIEHHOTO YMHOKEHUS: KyO CyMMBI U KyO pa3HOCTH JBYX BBIPAKCHHIMA 1
78 DopMyITbl COKPAIEHHOTO YMHOXKEHUS: pa3HOCTh KBaJPaTOB ABYX BBIPAKCHUN 1
79 [Tpou3sBeneHue pa3HOCTH U CYMMBI JIBYX BBIPAKEHHUH 1
80 [Tpou3sBeneHne pa3HOCTH U CYMMBI JIBYX BBIPAKEHUH 1
81 CymMa 1 pa3HOCTb KyOOB JIBYX BBIpa)KEHUI 1
82 CymMa 1 pa3HOCTh KyOOB JIBYX BBIpa)KE€HUIl 1
83 Pasnoxenre MHOTOUIIEHA HA MHOKUTEIH 1
84 [Ipou3sBenenne pa3HOCTH CYMMBI IBYX BBIPQXKECHUH, CyMMa U pa3HOCTh KyOOB JIBYX BBIpayKE€HHM 1
85 PaznoxeHre MHOTOWIEHa HA MHOXKHATEIN 1
86 BriHecenue o0111ero MHOKHUTENS 32 CKOOKH 1
87 MeTton rpynnupoBKu 1
88 KonTpoubnas padora Ne 4 no reme ""@opmyJibl COKpaIICHHOT0 YMHOKeHHs "' 1
89 JenumocTh 1enbix uyncea. CBoNCTBa JETMMOCTH 1
90 JlenumocTh nienbix yncea. CBOMCTBA IEIUMOCTH 1
91 [IpocTteie u coctaBHbIC uncaa. YETHRIC U HEUETHBIC YnCTIa 1




92

[Ipusnaku nenumoctu Ha 2, 4, 8, 5, 3, 6,9, 10, 11

1
93 [Tpusnaku genumoctu Ha 2, 4, 8, 5, 3,6, 9, 10, 11 1
94 [Ipu3HaKKM IEMUMOCTH CYMMBI U IPOU3BEACHUS IIEIBIX YUCEN MPU PEHICHUH 3a/1a4 1
95 Haubonpmmii o0mmii 1eauTens 1 HauMeHbIIee 001ee KpaTHOE ABYX YHCe 1
96 B3auMHO nipocThie uncia 1
97 Anroputm EBknmna. [lenenue ¢ octatkoM. ApudmMeTryecKkre ornepamnnn HaJl OCTaTKaMu 1
98 CpaBHEHUS 1IeNBbIX YUCEN 110 MOAYIIIO0 HATYPaJIbHOIO YHCIIA 1
99 Jlunetinas QyHkims, e€ cBoiicTBa 1
100 Jluneitnas pynkuus, e€ cBoiicTBa 1
101 Jlunetinas QyHkims, e€ cBoiicTBa 1
102 ['paduk nuHeHON GyHKITUN 1
103 I'paduk nmuneitHON QyHKIINN 1
104 I'padux nuHeiHOM QyHKIIMM 1
105 I'paduk nuneitHol QyHKUIMN 1
106 I'paduk pyHkuun y =| X | 1
107 I'padux pynkuun y = | x | 1
108 I'padux pynkuun y = | x | 1
109 ['paduk pyHKkIMu y =| X | 1
110 Kycouno-3anannsie GpyHkuuu 1
111 Kycouno-3anannbie GyHKINN 1
112 Kycouno-3anannsie GpyHkuuu 1
113 Kycouno-3anannbie GyHKINN 1
114 Konrpoubnas padora Ne 5 mo remam " leaumocts', "JInneitnas pynxuus' 1
115 VYpaBHeHME ¢ ABYMsI IEPEMEHHBIMU 1
116 VYpaBHEHHE ¢ IBYMS TTIEPEMEHHBIMHU 1
117 I'paduk nuHEHHOTO YpaBHEHUS C ABYMS IIEPEMEHHBIMU 1




118 I'paduk nuHEHHOTO YpaBHEHUS C ABYMS IEPEMEHHBIMU 1

119 CucTemMbl TUHEHHBIX YpaBHEHUH C ABYMSI IEPEMEHHBIMU 1

120 CucreMbl TUHENHBIX YPaBHEHUN € ABYMsI IEPEMEHHBIMU 1

121 I'paduueckuit MeTO1 pelIeHUsI CHCTEMBI JINHEHHBIX YPaBHEHUHN C IBYMS IEPEMEHHBIMU 1

122 I'padpuaeckuii MeTo pEIICHUSI CUCTEMBI IMHEWHBIX YPAaBHEHUN C JBYMS TIEPEMEHHBIMHU 1

123 Pemienune cucremM TMHEWHBIX YpaBHEHHH ¢ IBYMsI IEPEMEHHBIMU METOJIOM ITOJICTAHOBKU U 1
METO/IOM CIIOKCHHS

124 Penienune cucrem TMHEHHBIX YpaBHEHHH ¢ ABYMs IEPEMEHHBIMU METO/IOM MOJCTaHOBKH U 1
METO/IOM CIIOKECHHUS

125 Pemienune cuctem TMHEWHBIX YpaBHEHHH € IBYMSI IEPEMEHHBIMU METOJIOM ITOJICTAHOBKH U 1
METO/I0OM CIIOKECHUS

126 Pemienune cucrem TMHEWHBIX YpaBHEHHH € IBYMSI IEPEMEHHBIMU METOJIOM ITOJICTAHOBKH U 1
METO/IOM CIIOKCHHS

127 Cucrema AByX JUHEHHBIX YpaBHEHUI ¢ ABYMS MEPEMEHHBIMU KaK MOJIENIb PEaTbHOM CUTYaIH 1

128 KonTposbHas padora Ne 6 nmo teme ""CucreMbl JJMHEHHbIX ypaBHeHuUil" 1

129 [ToBTOpenue n o6o01meHne. BeipaxkeHus ¢ nepeMeHHbIMU 1

130 [ToBTOpenue u 0606meHne. CTeNeHb ¢ HaTypaJIbHBIM TTOKa3aTeieM 1

131 [ToBTOopenue n 06061menne. OAHOUIEHBI U MHOTOUICHBI. TOKIeCTBEHHbIE TPEOOpa3OBaHUS 1
anreOpanyecKuX BhIpaKeHH

132 [ToBTropenue u 06001meHne. POPMYIBI COKPALIEHHOTO YMHOXKEHHUS 1

133 [TorTOpenue u 0600menue. KoopauHaTel U rpaduKy. 1

134 [ToBTropenue u o6o0menue. Jinnelinas GyHKIus 1 e€ cBoiicTBa 1

135 IIpomexyTounas arrecrauus. UToropasi KOHTpoJIbHasi padora 1

136 [ToBTopenue u o6o0eHue. Perenue cucteM TMHEHHBIX YpaBHEHHH ¢ IByMsI IEpeMEHHBIMU 1

OBHIEE KOJIMYECTBO YACOB I10 ITIPOT'PAMME 136




8 KVIACC

Ne KoaunuecTBO
o/ Tema ypoka 4ACOB Jdara nzyyenus
Bcero

1 Yucnossle HepaBeHCTBA. [ToBTOpEHME: YnCia U BEIYMCIICHUS, CTEIIEHD, OJHOYJICHBI 1

2 CaolicTBa 4KCI0BBIX HEpaBEHCTB. [I0BTOpEeHNE: MHOTOUIEHBI 1

3 CBolicTBa 4KCI0BBIX HEPaBEHCTB. [[0BTOpEHNE: ypaBHEHUS U CUCTEMbI YPAaBHEHUM 1

4 Jloka3zaTenbcTBO HEpaBeHCTB. [loBTOpEeHME: pellieHne TEKCTOBBIX 3a/1a4 1

5 HepasenctBo ¢ nepemenHoii. Ctporue u HecTporue HepaBeHcTBa. [loBTOpeHue: pemenue 1
TEKCTOBBIX 33]a4

6 HepasenctBo ¢ nepemenHoil. Ctporue u HecTporue HepaBeHcTBa. [loBTOpeHue: pemenue 1
TEKCTOBBIX 33]a4

7 CrnosxeHue 1 yMHOXKEHHUE YMCIIOBbIX HepaBeHCTB. OlleHNBaHUE 3HAUEHUS BHIPAYKEHUSI. 1
[ToBTOpEeHUE: PyHKIMH

3 CrnoxeHue 1 yMHOKEHHUE YNCIIOBBIX HepaBeHCTB. OLIEHNBAaHNE 3HAYEHUS BBIPAKECHHUS. 1
IToBTOpEHUE: MHOTOUWIEHBI, (QYHKIIUU

9 IlonsTHE O pELIEHNH HEPABEHCTBA C OJHOM NepeMeHHOW. MHOKECTBO PEIIEHNI HEPAaBEHCTBA 1

10 Bxoanasi kOHTpo/IbHAsA padoTa 1

11 PaBHOCUIIbHBIE HEpaBeHCTBA. HepaBeHCTBO-CclieACTBHE 1

12 YucnoBble TPOMEKYTKH 1

13 JInHelHOe HEPABEHCTBO C OJJHOM MEPEMEHHON U MHOXKECTBO €I0 peLIeHUN 1

14 Pemrenne nuHENHBIX HEPABEHCTB C OJHOW NTEPEMEHHON 1

15 PelreHne TMHENHBIX HEPABEHCTB C OAHOU IIEPEMEHHON 1

16 Pemrenne nuHENHBIX HEPABEHCTB C OJHOW ITEPEMEHHON 1

17 CucreMbl TMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM 1

18 COBOKYITHOCTH JIMHEHHBIX HEPABEHCTB C OJTHON MTEPEMEHHOM 1




19 PemreHne TeKCTOBBIX 3314 € IOMOILBIO JIMHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOMN 1
20 KontpoabHas padora Ne 1 mo teme "HepaBencrBa" 1
21 KBanpaTHbie kopHU 1
22 Apudmernieckuil KBapaTHBII KOPEHb U €0 CBOWCTBA 1
23 Apudmernueckuii KBaipaTHBIN KOPEHb U €0 CBOMCTBA 1
24 ITonsTHE MppALMOHAIBHOTO YKCia. JIeMCTBUSA ¢ UPPALMOHAIBHBIMU YU CIIAMU 1
25 CaolicTBa I€UCTBUI C UPpALIMOHATBHBIMU YK CIIAMHU 1
26 CBoiicTBa AEUCTBUI ¢ UPPALMOHATLHBIMH YU CIAMH 1
27 CBolicTBa IEUCTBUI C UPpALIMOHATBHBIMU YU CIAMU 1
28 CpaBHEHHE HPPALMOHATBHBIX YHCEIT 1
29 CpaBHeHME UppaMOHAIBHBIX YHCEI 1
30 MHoXecTBa HaTypaJIbHBIX, IEJIbIX, PAMOHAIBHBIX, IEHCTBUTENBHBIX uncel. [IpeacraBinenus 1
0 PACHIMPEHHSX YUCIOBBIX MHOKECTB
OIlyCTUMBIE 3HAUEHUS MIEPEMEHHBIX B BHIPAXKECHUAX, COJIEPKAIUX apu(PMeTHUECKUE
31 ’ 1
KBaJ[paTHbIE KOPHU
OIyCTUMBbIE 3HAUEHUS MIEPEMEHHBIX B BBIPAKEHUAX, COJIEpKAIIUX apu(pMeTHIecKue
32 ’ 1
KBaJ[paTHbIE KOPHU
33 ToxnecTBeHHBIE TPe0OpPa30BaHMUs BRIPAKEHHH, COJEPKALIINX apu(METHIECKIE KBaIpaTHbIC 1
KOpHHU
34 ToxnecTBeHHbIe TPeoOpa30oBaHus BIPAKEHHM, COJiepKaLIX apu(MeTHUECKHe KBaIpaTHbIE 1
KOpHHU
35 ToxnecTBeHHbIe TPeoOpa30BaHus BBIPAKEHHH, COJiepKaLINX apu(MeTHUeCKIe KBaIpaTHbIE 1
KOpHHU
36 ToxnecTBeHHBIE TPe0OPa30BaHNUs BRIPAKEHHH, COJCPKANIIX apu(METHISCKIE KBaIpaTHBIC 1
KOpHHU
37 KonTtpoabsnas pa6ora Ne 2 no teme ""KBagpaTrHblii KopeHb'
38 KBagparnoe ypaBHeHHE 1




®opmyiia KOpHEN KBaApPaTHOTO ypaBHEHUS. KOJMUecTBO IEMCTBUTEIBHBIX KOPHEMN

39 KBaJ[paTHOI'O ypaBHEHUs 1
40 dopMyita KOpHEH KBapAaTHOrO ypaBHeHUsA. Koau4ecTBO NEeHCTBUTEIBHBIX KOPHEH 1
KBaJIpaTHOI'O YpaBHEHUS
41 dopmyiia KOpHEN KBaapaTHOTO ypaBHeHUsA. KonuecTBO NeMCTBUTENBHBIX KOPHEH 1
KBaJ[paTHOT'O ypaBHEHUs
42 dopMyiia KOpHENH KBapAaTHOrO ypaBHeHUsA. Koau4ecTBO IEHCTBUTENIBHBIX KOPHEN 1
KBaJIpaTHOT'O ypaBHEHUs
43 Teopema Buera 1
44 Teopema Buera 1
45 VYpaBHeHUsI, CBOAMMBIE K JIMHEWHBIM YPAaBHEHUSIM UJIM K KBaJIpaTHBIM YpaBHEHUSIM 1
46 VYpaBHEeHUs, CBOIUMBIE K JINHEHHBIM YPAaBHEHUSM WM K KBaJJPaTHBIM YPaBHEHUSIM 1
47 KBagpatHoe ypaBHEHHE C mapaMeTpom 1
48 Pemenne kBaapaTHBIX YpaBHEHM € TapaMeTpamMu 1
49 Pemrenne kBagpaTHBIX YpaBHEHHM € ITapaMeTpaMu 1
50 Perienue kBasipaTHBIX YpaBHEHUH, COJlepKaIlMX 3HAK MOJTYJIS 1
o1 Pemenne kBagpaTHBIX YpaBHEHHM, COACPKANIUX 3HAK MOYJIS 1
52 VYpaBHEHME KaKk MaTeMaTU4YeCcKasi MOJENb PEAIbHON CUTyalluH 1
53 Pemrenne TeKCTOBBIX 3a71a4 € MOMOIIBIO KBaJAPAaTHBIX YPAaBHEHUU 1
54 KonTtpoabsnas padora Ne 3 no teme "KBagparnbie ypaBHeHus'" 1
55 PannonanbHble BBIpasKEHUS 1
56 ToxnaecTBeHHbIE TpeoOpa3z0BaHMs PallMOHATBHBIX BhIPAKEHUN 1
57 ToxnecTBeHHbIe TPeoOpa30BaHUs PALIMOHAIBHBIX BBIPAXKEHUN 1
58 ToxnaecTBeHHbIE TpeoOpa30BaHMUs PallMOHATBHBIX BBIPAKEHUH 1
59 ToxnecTBeHHbIe TPe0Opa30BaHUs PAIIMOHAIBHBIX BBIPAXKCHUN 1
60 Anrebpanyeckas 1po0b. JlomycTuMble 3HaUEHUS TIEPEMEHHBIX B IPOOHO-PAIIHOHATBHBIX 1




BBIPAKCHUAX

Anrebpanyeckas 1po0b. JlomycTrMble 3HaU€HUsI IEPEMEHHBIX B JPOOHO-PallMOHAIBHBIX

61 1
BBIPOKEHUSX
62 Anrebpanyeckas 1po0b. JlomycTrMble 3HaU€HUsI IEPEMEHHBIX B APOOHO-PallMOHATIBHBIX 1
BBIPAKEHUSIX
63 OcHOBHOE CBOICTBO anredpandeckoi apodu 1
64 OcHoBHOE CBOICTBO anredpandeckoi apodu 1
65 CrnoxeHre ¥ BRIYMTaHHE areOpandecKux Apooeit 1
66 CrnosxeHue ¥ BBIYUTAHUE ANreOpandeckux apooeit 1
67 YMHOK€EHUE U JIelIeHHe anredpandeckux qpooeit 1
68 YMHOXEHHUE U JCJICHHE alreOpandecKux Apooeit 1
69 YMHOXEHUE U JeJIeHUE alreOpandeckux apooeil. BrineneHue 1enoi yactu anredpandeckoit 1
apobu
70 BozBenenue anredpanydeckoii 1podbu B CTETICHB 1
71 KonTtpouabnas padora Ne 4 no teme " /I[poOHO-panmoHa/IbHbIe BbIpaKeHUus " 1
72 JIpoOHO-palinoHanbHble ypaBHEHUS 1
73 Pemienue 1poOHO-pallMOHANIBHBIX YPAaBHEHHM, CBOJAIINXCS K TMHEHHBIM YpaBHEHUAM 1
74 Pemenue npoOHO-pallMOHAIBHBIX YPAaBHEHUH, CBOJSAIIMXCS K TMHEHHBIM YPAaBHEHUSIM 1
75 Pemienue 1poOHO-paliMOHABHBIX YPAaBHEHHUM, CBOJSIINXCS K TMHEHHBIM YpaBHEHUSIM 1
76 Pemrenune npoOHO-paOHAIEHBIX YPaBHEHHH, CBOSIINXCS K KBAIPATHBIM YPaBHEHUSIM 1
77 Pemienue 1poOHO-palMOHANIBHBIX YPaBHEHHM, CBOIAIINXCS K KBaIPaTHBIM YPaBHEHUSAM 1
78 Pemrenune npoOHO-paOHAIEHBIX YPaBHEHHH, CBOSIINXCS K KBAIPATHBIM YPaBHEHUSIM 1
79 Pemienue 1poOHO-pallMOHAIBHBIX YPaBHEHHM METOIOM 3aMEHbI IEpEeMEHHON 1
80 Pemienue 1poOHO-pallMOHAIBHBIX YPaBHEHHM METOIOM 3aMEHBI IEpeMEHHON 1
81 Pemenue npoOHO-paniMoHaIbHBIX YPaBHEHUH METOJIOM 3aMEHBI TTIEPEMEHHOM 1
82 Pemenue 1poOHO-pallMOHAIBHBIX YPaBHEHHH METOIOM 3aMEHBI IEPEeMEHHON 1




83 Pemrenue TeKCTOBBIX 337a4 C MOMOIIBIO IPOOHO-PAIMOHATIBHBIX YPaBHEHUN 1
84 Pemenre TeKCTOBBIX 3a71a4 ¢ MTOMOIIIBIO APOOHO-PAITMOHATBHBIX YPAaBHEHHUI 1
85 Pemenue TeKCTOBBIX 3aJ1a4 € IOMOILBIO IPOOHO-PAIIMOHATIBHBIX YPABHEHUM 1
86 Pemrenue TeKCTOBBIX 337a4 C MOMOIIBIO JPOOHO-pAlMOHATIBHBIX YPaBHEHUN 1
87 Pemenre TeKCTOBBIX 3a71a4 ¢ MTOMOIIBIO APOOHO-PAITMOHATBHBIX YPAaBHEHHUI 1
88 Pemrenue TeKCTOBBIX 337a4 C MOMOIIBIO JPOOHO-pAlMOHATIBHBIX YPaBHEHUN 1
89 I'padmueckas nuHTEpIIpeTalis ypaBHEHUH C IBYMS IEpEMEHHBIMU 1
90 KonTtpouabHnas pa6ora Ne 5 no reme " J/I[podHo-pannoHa/ibHble ypaBHeHHs " 1
91 OO6nacTh ornpenesaeH sl © MHOKECTBO 3HAUCHUN (QYHKIIUU 1
92 OO6nactp ornpeeieHus] © MHOXKECTBO 3HAUCHHH (HYHKITHH 1
93 CrnocoOsl 3aanus pyakiuit. ['padux pyHkmm 1
94 Urenue cBoiicTB pyHkunu 1o e€ rpaduky. [Ipumeps rpagukoB GyHKIMNA, OTpaKarOIUX 1
peabHBIE TPOLIECCHI
95 Jluneitnas yakuus. @ynkuuu y = kX, y =kx +b 1
96 @DyHKIUY, OTUCHIBAIOLINE MPSIMYIO U 00pPaTHYIO MPOMOPIMOHAIbHBIE 3aBUCMOCTH, UX 1
rpaduxu
97 OyHKIUH, OTIMCHIBAIOIIIE MPSIMYIO H OOPATHYIO MPOMOPIIHOHAIBHBIE 3aBHCUMOCTH, UX 1
rpaduku
08 DyHKIUH, OTHUCHIBAIOIINE MPSIMYIO U 00paTHYIO MPOMOPIIMOHAIbHBIE 3aBUCMOCTH, X 1
rpaduxu
99 Oynkius Y = X2 u e€ cBoicTBa 1
100 OyHkuus Y = X2 1 e€ cBoicTBa 1
101 Oynkua Yy = X3 u e€ cBoiicTBa 1
102 OyHKIMS Y =K/X U €€ CBOIICTBa 1
103 ®dyHkuus Y =VX, Y = |X| 1 UX CBOWCTBa 1
104 Kycouno-3anannpie GyHKIIMN 1




105

KonTtpouabHnas padora Ne 6 no reme "®Pynkuun"

1
106 CrTeleHs ¢ LelbIM II0Ka3aTeIeM 1
107 CBoiicTBa CTEMNIEHH C IIEJIBIM MTOKa3aTelIeM 1
108 CBoiicTBa CTENEHH C LENIBIM MTOKa3aTeIeM 1
109 CBoiicTBa CTETIEHH C 1IeJIBIM IT0Ka3aTeIeM 1
110 [IpeoOpazoBaHue BBIpaKEHHH, COMECPIKALIUX CTENICHH C IETBIM TTOKa3aTeJIieM 1
111 [IpeobOpazoBanue BeIpaXEHUH, COIEPKAIIMX CTEIICHHU C IIEIbIM ITOKa3aTeIeM 1
112 [IpeoOpa3oBanue BRIpAKEHHIA, COACPIKALINX CTEIICHH C IIEITBIM TI0Ka3aTeIeM 1
113 CrangapTHbIN BUJT YKCTa 1
114 CrangapTHbI BUJ yMcaa 1
115 JleficTBUS ¢ YnCIaMH, 3alIMCAHHBIMU B CTaHJIAPTHOM BHJIC 1
116 JlelicTBUS € ynMCIaMU, 3alIMCAaHHBIMU B CTAHJAPTHOM BHJIE 1
117 Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUPA, UTUTETLHOCTD MPOLIECCOB B OKPYKAIOIIEM MHPE 1
118 Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA, JUIUTEILHOCTD MIPOLIECCOB B OKPYKAIOLIEM MHpE 1
119 Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA, UTUTETLHOCTD MPOLIECCOB B OKPYKAIOIIEM MHPE 1
120 Jlenenwne ¢ octatkoM. OCTaTKH CTENCHEH 1
121 CpaBHEHHUS 1EJBIX YHUCET TI0 MOTYJII0 HATYPAJIIBHOTO YKCia 1
122 CpaBHEHUS LIENBIX YHMCET 10 MOYJIF0 HaTypaJIbHOTIO YHCia 1
123 CBoiicTBa CpaBHEHUH 110 MOJTYITIO 1
124 [IpuMeHeHne 0CTaTKOB K PEIICHHI0 YPAaBHEHUH B IENBIX YUCIIAX M TEKCTOBBIX 33]a4 1
125 OcTtaTtky CyMMBbI U IPOU3BEICHUS IO JAHHOMY MOIYJTIO 1
126 Konrtpoabsnas padora Ne 7 no remam "Crenenn", " leaumoctn" 1
127 [ToBTOpenue u 06061IeHue. Penienue TMHERHBIX HEPABEHCTB C OAHON IEPEMEHHOM U CUCTEM 1

JUHEHHBIX HEPABEHCTB C OJHOU TIepEeMEHHOM

128 [ToBTropenue u o6o0mIeHue. Pernenne TMHEHHBIX HEPABEHCTB C OIHOM MepeMEHHON U CUCTEM 1

JINHEMHBIX HEPABEHCTB C OJIHOW NMEPEMEHHOM




[ToBTropenue u o6o0mmenue. ToxIeCTBEHHbIE TPEOOPA30BAHNS BBIPAKEHHH, COEPIKALIIX

129 1
aprupMETHYECKUE KBAPAaTHbIC KOPHU

130 [ToBTrOpenue u o6o0mIeHue. Perenne KBaipaTHbIX ypaBHEHUH. Pelienrne TeKCTOBBIX 3a/1a4 C 1
MTOMOIIIBIO KBAJIPATHBIX YPaBHEHUH

131 [ToBTOpenue u 06o0meHne. Perenue 3a1a4 u3 peaibHON KU3HH 1

132 [ToBTropenue u o6o0meHue. ToxIeCTBEHHbIE TPEOOPA30BAHUS PALIMOHATBHBIX BBIPAKEHHH
[ToBTOpenue u 06061eHue. Pemenue 1poOHO-paliiOHaIbHBIX YPABHEHUM, CBOIALINXCS K

133 JTUHEINHBIM WIN K KBaJpaTHBIM ypaBHEHUSIM. Perienne TeKCTOBBIX 3aau C MOMOIIBIO TPOOHO- 1
palMOHAIBHBIX YPaBHEHUHN

134 [ToBTOpeHue n 06obmIeHre. PelrieHne TEKCTOBBIX 3a7a4 Pa3IundHbIMH CIIOCOOaMHU

135 IIpomexyTounas arrecrauus. UToropasi KOHTpoJibHasi padora

136 [ToBTOpenue u 0600mEeHne. Perenue 3a1a4 u3 peaibHON KU3HH

OBIIEE KOJINYECTBO YACOB 11O ITPOT'PAMME 136




9 KJIACC

Ne KoaunuecTBO
o/ Tema ypoka 4ACOB JaTa nzydyenus
Bcero

Oynkuus. ColicTBa PyHKIMI: HYyIU QYHKIUHU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA (DYHKIUH,

1 MIPOMEKYTKH BO3PACTaHHS M YObIBaHUS (DYHKIIMH, YETHBIC M HEUETHBIE (QYHKIINH, 1
HauOoJIbIlIee M HAUMEHbLIIee 3HaYeHUs PYHKLUU
Oynkuus. ColicTBa QyHKIMI: HYIU QYHKIUHU, TPOMEKYTKH 3HAKOIOCTOSHCTBA (DYHKIUH,

2 MIPOMEKYTKH BO3pACTaHUSI U YObIBaHUS (PYHKIINH, YETHBIC U HEYETHBIE (DYHKITUH, 1
HauOoJIbIlIee M HAaUMEHbLIIee 3HaYeHUs PYHKLIUU

3 [Moctpoenue rpadukoB GyHKIHIA ¢ TOMOIIBIO TpeoOpazoBanmii. [loBropenue: yncna u 1
BBIYUCIICHHS, CTETIEHb, MHOTOUWICHBI.

4 [Toctpoenue rpadukoB GyHKIMIA ¢ MOMOIIbIO Tpeodpa3zoBaHuil. [loBTOpeHne: ypaBHEHUS U 1
CHUCTEMBI YPaBHEHUU

5 KBanpathslit Tpéxunen. Kopuu kBagpatHoro tpéxwiena. [loBropenue: pemeHne TeKCTOBBIX 1
3a1a4

6 Pasnoxxenue kBaspaTHOrO TpEXuieHa Ha JUHEHHbIE MHOXUTENU. [loBTOpeHue: qpodHO- 1
panroHalbHbIC BRIPAKEHUS U yPaBHEHUS

7 PaznoxxeHne kBagpaTHOrO TpEXUWIeHa Ha JIMHEHbIe MHOKUTeNHU. [loBTOpeHne: KBapaTHbBIN 1
KOpEHb

8 Bxoanasi KOHTpoJIbHAs1 padoTa 1

9 KBanparuunas ¢pyHkius u e€ coiicta. [lapaGoia, KoopAMHATHI BEpUIMHBI TapaOOJIbl, OCh 1
CUMMETPUHU NapaboJIbl

10 [Toctpoenue rpaduka KBaApaTUYHON GYHKIUU 1

11 [Toctpoenue rpaduka KBaApaTUIHON PYHKIIMH 1

12 [Toctpoenue rpaduka KBaApaTUYHON PYHKIUU 1

13 [Tonoxenune rpaduka kBaapaTUIHON HYHKIIUHA B 3aBUCUMOCTH OT €€ K03 PHUIINESHTOB. 1




I'paduku pynknmii y =ax2,y =a(Xx—m)2uy = a(X —m)2 +n

14 [Tonoxenune rpaduka kKBaApaTUIHON QYHKIIUHA B 3aBUCUMOCTH OT €€ KO3(PPHUIINESHTOB 1
15 Hcnonp3oBaHne CBOMCTB KBaAPATUYHON (YHKIMH JUTS PEILICHHS 33124 1
16 Hcnonp3oBaHne CBOMCTB KBaAPATUYHON (DYHKITUH JUIS PELICHUS 3aa4 1
17 Hcnonb30BaHne CBOWCTB KBAaIpaTUYHON (DYHKITUU JIJIS PEIICHUS 3a71a4 1
18 Crenennble (PYHKIIMH C HATypaJTbHBIMU ITOKA3aTENISAMHU, UX Tpa(UKH U CBOHCTBA 1
19 Crenennble QyHKINU C HATYpaIbHBIMU MOKA3aTEISIMH, UX TPaQUKU U CBOWCTBA 1
20 Crenennble (PYHKIIMH C HATYpaJTbHBIMU TIOKA3aTENSIMHU, UX TPa(UKH U CBOHCTBA 1
21 Crenennble QyHKINU C HATYpaIbHBIMU MOKA3aTEISIMH, UX TPaQUKU U CBOWCTBA 1
22 Ipadukn Gyskmmii: y=Vx , y=3x ,y=|x | 1
23 I'paduku Gysmumit: y =\x , y=Vx ,y =|x | 1
24 Ipadukn dyskmmit: y=Vx , y=*x ,y=|x| 1
25 KonTpoubnas Ne 1 pabora no reme "@ynxnun' 1
26 [IoHsATHE O pelIeHNH HEPABEHCTBA C OAHOW IEpEMEHHON. MHOKECTBO pEIIEHUI HEPABEHCTBA. 1
YucnoBsle HepaBeHCTBA. PemieHne TMHEHHBIX HEpaBeHCTB. Jloka3aTenbcTBO HEPABEHCTB

27 KBangparnaslie HepaBeHCTBA ¢ OAHON ITEPEMEHHON 1
28 KBanpaTHble HepaBeHCTBA C OJTHON MEPEMEHHOMN

29 Pemnienne HepaBeHCTB TpagUECKUM METOIOM U METOJIOM HHTEPBAJIOB

30 MeTtoa HHTEepBaJIOB JJIs pallMOHAIBHBIX HepaBeHCTB. [IpocTeiiue HepaBeHCTBaA ¢ 1

napamMeTpoM

31 HepaenctBa, conepaiye 3HaK MOIYJIs 1
32 HepagenctBa, conepixaiiyue 3HaK MOIYJIs 1
33 CucTeMbl HEpaBEHCTB C OJTHOM MepeMeHHOH 1
34 CucreMbl HEpaBEHCTB C OAHON IIEPEMEHHOU 1
35 Pemenne TeKCTOBBIX 3a71a4 ¢ TOMOIIBIO HEPABEHCTB, CHCTEM HEPABEHCTB 1
36 Pemenre TeKCTOBBIX 33714 ¢ TOMOIIBIO HEPABEHCTB, CHCTEM HEPABEHCTB 1




37 HepaseHnctBo ¢ 1ByMs nepeMeHHbIMU. Pellienne HepaBeHCTBA C IBYMS IIEPEMEHHBIMU 1
38 ['padpuaeckuiit MeTo pEIICHUS] CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMHU 1
39 CucTteMbl HEpaBEHCTB C IBYMs IEPEMEHHBIMH 1
40 KonTpoubnasi padora Ne 2 o teme "KBaapaTtnbie HepaBeHcTBa" 1
41 bukBanpaTHbIe ypaBHEHUS 1
42 [Tpumeps! npuMeHEHUH METOI0B PAaBHOCHIIBHBIX MPE0Opa30BaHMA, 3aMEHbI IEPEMEHHOMH, 1
rpaduueckoro MeToa Mpu peuieHUH YpaBHCHUN 3-i 1 4-1 CTeTICHEH
43 [TpuMmepsl IpUMEHEHU METOI0B PABHOCUIIbHBIX ITPe0Opa30BaHui, 3aMEHbI IEPEMEHHOMH, 1
rpaduueckoro MeToja npu peuieHu: ypaBHeHU 3-ii u 4-i cTeneHei
44 [Ipumepbl npuMeHEHN METO10B PABHOCUIIbHBIX IPE0Opa30BaHMii, 3aMEHbI IEPEMEHHOM, 1
rpaduueckoro MeToja npu peuieHu: ypaBHeHu 3-ii u 4-i cTeneHei
45 Pemenne npoOHO-paIOHAIEHBIX YPAaBHEHH U HEPABEHCTB 1
46 Pemienune npo6GHO-paIlOHAIBHBIX YPaBHEHHUH U HEPABEHCTB 1
47 Pemenne npo6GHO-paliiOHaNbHBIX YPAaBHEHUN U HEPABEHCTB 1
48 Pemienune npo6GHO-paIlOHAIBHBIX YPaBHEHHUH U HEPABEHCTB 1
49 Pemenne cucrem ypaBHEHHH € IBYMS IEPEMEHHBIMU 1
50 Pemenue cucrem ypaBHEHUH € IByMsI IEPEMEHHBIMU 1
o1 Pemenne npocTenmmx CUCTEM HEJIMHENHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU 1
52 Pemenne npocrelnmx CUCTEM HEJIMHEWHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMU 1
53 Pemrenne npocTelmmx cuCTeM HETMHEHHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU 1
54 Pemenne npocrelnmx CUCTEM HEJIMHEWHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMU 1
55 ['padmyeckuii MeTo pelIeHrs CUCTEMbl HEIMHEWHBIX YpaBHEHUH C IBYMsI IEpEMEHHBIMU 1
56 I'paduueckuit MeTO pelIeHUs] CUCTEMbl HEIMHEHHBIX YPaBHEHUH C IByMsl IEPEMEHHBIMU 1
57 Cucrema 1ByX HETMHENHBIX YPABHEHUN C ABYMs IEPEMEHHBIMH KaK MOJIENb pPEalbHON 1
CUTYaIllH
58 CucreMa IByX HEJIMHEMHBIX YPAaBHEHUU C IBYMsI IEPEMEHHBIMHM KaK MOJEIb PEaTbHOM 1




CUTYyallu1

CucreMa IByX HETMHEIHBIX YpaBHEHHM ¢ ABYMS [IEPEMEHHBIMU KaK MOJIEb PeajbHOM

59 1
CUTyaIuu
60 CucreMa IByX HEJIMHEMHBIX YPAaBHEHUU C IBYMsI IEPEMEHHBIMM KaK MOJIEIb PealbHOM 1
CUTYaIuu
61 CucreMa HeJIMHENHBIX YpaBHEHUH C TapaMeTpOM 1
62 Cucrema HEJIMHEMHBIX YPABHEHHI C MapaMeTpoOM 1
63 Cucrema HEMHEHHBIX YPaBHEHUH C ITapaMeTpoM 1
64 [Tpocreiimue HEpaBeHCTBA C ABYMS IEPEMEHHBIMU U UX CHCTEMBbI 1
65 KonTposbnas padora Ne 3 mo teme "YpaBHeHuUs1, HepaBeHCTBA U UX CHCTeMbl" 1
66 IToHsTHE YHCIOBOM MOCAEA0BATENLHOCTH. KOHEUHBIE H OECKOHEUHBIE IIOCIEA0BATENILHOCTH 1
67 OrpannyeHHas OCIEI0BATEIBHOCTE. MOHOTOHHO BO3pacTarolas (yObIBaromias) 1
MOCIIEIOBATEIIFHOCTh
68 Crioco0bl 3a/1aHMs TOCTEA0BATEIIBHOCTH: OMUCATENBHBIN, TAOJIHMYHBIN, C TOMOIIBIO0 (POPMYJIIBI 1
N-ro 4jieHa, pEeKypPEHTHBIN
69 ApudmeTrndeckast U TeOMETpUUYECKasi IPOrPEeCcCUu 1
70 Apudmerndeckast U TeOMETpUYECKas MPOTPECCUU 1
71 CaolicTBa WieHOB apu(METHIECKON U TEOMETPUIECKOM Mporpeccuit 1
72 CBoiicTBa WieHOB apru(hMETUUECKON U TEOMETPUUIECKON TTPOTPECCHit 1
73 ®opmynbl N-TO WieHa apuPMETHUECKON 1 T€OMETPUIECKON TPOrpeccuit 1
74 ®dopmysl N-T0 YieHa apuhMETUIECKON U TEOMETPUUIECKON TTPOTPECCHit 1
75 ®dopmysl N-T0 YieHa apuhMEeTUIECKON U TEOMETPUUIECKON TTPOTPECCHit 1
76 DopMynbl CyMMBI TIEPBBIX N YIEHOB apu(PMETHIECKON U TEOMETPUUYECKON Mporpeccuit 1
77 DopMyTbl CYMMBI TIEPBBIX N YJIECHOB apU(PMETHIECKON U TEOMETPUIECKOM MPOTPECCHiA 1
78 DopMyIBl CyMMBI TIEPBBIX N YICHOB apu(PMETHIECKON U TEOMETPUUYECKON Mporpeccuit 1
79 3amaun Ha IPOLICHTHI, OAHKOBCKHE BKJIAJbI U KPEIUTHI 1




80 3agauu Ha IPOICHTHI, 0AHKOBCKUE BKJIAIbI U KPEIUTHI 1
81 3amaun Ha MPOLICHTHI, 0AHKOBCKHE BKJIAbI U KPEIUTHI 1
82 3agauu Ha IPOICHTHI, 0AHKOBCKUE BKJIAIbI U KPEIUTHI 1
83 3agauu Ha IPOICHTHI, 0AHKOBCKUE BKJIAIbI U KPEIUTHI 1
84 3amaun Ha MPOLICHTHI, 0AHKOBCKHE BKJIAbI U KPEIUTHI 1
85 3agauu Ha IPOICHTHI, 0AHKOBCKUE BKJIAIbI U KPEIUTHI 1
86 [IpencTaBneHne o CXOAMMOCTH MOCIEI0BATEIBHOCTH, O CyMMHPOBAaHHH OECKOHEYHO 1
yOBIBaIOIIEi reOMETPUIECKOM MPOrpeccuu
87 [IpencraBnenne o CXOAMMOCTHU TIOCIEOBATEIBHOCTH, O CYMMHPOBAHUN OECKOHEYHO 1
yOBIBAIOIIECH T€OMETPUIECKOMN Mporpeccun
88 Meron MaTeMaTHuecKoi HHAYKIMHU. [IpocTeiimme mpumeps 1
89 MeTtoa MaTeMaTH4eCKON HHIYKIIUN 1
90 KonTposbHas padora Ne 4 no teme ""UnciioBblie noc/ie10BaTeJIbHOCTH U nporpeccun’” 1
91 Kopens N-ii crenenu. CBoiicTBa KOpHS N-I CTENEHN 1
92 Kopens n-it crenenu. CBoiicTBa KOpHS N-i cTeNeHN 1
93 Kopens N-ii crenenu. CBoiicTBa KOpHS N-I CTENEHN 1
94 CreneHs ¢ palluOHATBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1
95 CreneHb ¢ paliMOHAJIbLHBIM IIOKa3aTeIeM U e€ CBOWCTBA 1
96 CrereHb ¢ pallMOHATLHBIM TTOKa3aTelIeM 1 e€ CBOWCTBA 1
97 ToxnecTBeHHbIE TPeoOpa30BaHUs BRIPAKEHUH, coepkKalux KopeHb N-il crenenu 1
98 ToxxaecTBeHHbIE MpeoOpa30BaHUs BBIPAXKEHU, COJIEpKalIMX KOPEHb N-il cTeneHu 1
99 ToxnecTBeHHbIE TPeoOpa30BaHUs BRIPAKEHUH, coepkKalux KopeHb N-il crenenu 1
100 ToxnecTBeHHBIE TPe0Opa30BaHUs BRIPAKEHHH, COEPKANTNX CTETIEHb C PAIMOHATIHLHBIM 1
nokasaresieM
101 ToxxnecTBeHHBIE TPEOOpPa30BaHMsI BEIPAKEHNH, COJEPIKAIINX CTETICHD C PAllMOHAIBHBIM 1

ImoxKasarcJjicM




102 KonTposbHnas padora Ne 5 mo teme ""CreneHn ¢ palilHOHAJIbLHBIM NOKa3aTesnemM" 1

103 [ToBTOpenue n o6061menune. Yucna 1 BbIYMCIEHUS (3a11UCh, CPABHEHUE, IEUCTBUS C 1
JeHCTBUTENILHBIMU YMCIIAMU, YU CIIOBAs IPSMast )

104 [ToBTOpenue n o6061menune. Yucna 1 BbIYMCIEHUS (3a11UCh, CPABHEHUE, IEHCTBUS C 1
JeMCTBUTENIbHBIMU YNCIIAMU, YU CIIOBas IpAMasi )

105 [ToBTropenue u 0600mmenue. Yncna u BBIYUCICHUS (TIPOLEHTHI, OTHOIIECHUS, TPOIOPIIMHN) 1

106 [ToBTOpenue u 0600meHne. Ynciaa v BeaucaeHUs (TIPOLEHTHI, OTHOIICHHUS, IIPOIIOPIINH ) 1

107 [ToBTropenue u 0000mmenue. Yncna u BBIYUCICHUS (pEIIeHHE 3a/1a9 U3 PEATbHOM KU3HH ) 1

108 [ToBTOpenue u 0600meHne. Yncia v BeuucaeHUs (peIIeHne 3a/1a4d U3 peaabHOMN KU3HN) 1

109 [ToBTopenue u 0600menue. Yncna u BIYUCICHUS (OKPYTIICHHE, TPUOIMKEHUE, OIICHKA) 1

110 [ToBTOopenue u o6061menue. TekcToBble 3a1a4K (pELIeHHEe TEKCTOBBIX 3a/1a4 apU(PMeTHUECKUM 1
U aJire0pandyeckuM Crocooammu)

111 [ToBTopenue n o6o6mmenune. TekcToBble 3aauM (peleHne TEKCTOBBIX 3a/1a4 apu(pMETHIECKUM 1
U anredpanveckuM crocodamu)

112 [ToBTOpenue u 06061meHne. TekcToBble 3a1aun (pelIeHne TEKCTOBBIX 33/1a4 apu(PMETHIECKUM 1
U aJire0pandeckuM crocodamm)

113 [ToBTopenue n o6o6mmenue. TekcToBble 3a1a4uM (pelIeHne TEKCTOBBIX 33/1a4 apu(pMETHIECKUM 1
U aJire0pandeckuM Crocodamm)

114 [ToBTopenue u 00o01eHne. TeKkCTOBbIE 3ajauu (pelIeHHE TEKCTOBBIX 33124 apU(PMETHIECKUM 1
U anredpanveckuM Croco0amu)

115 [ToBTOpenue u 06o61eHne. TekcToBbIe 3a1aun (pelleHue TEKCTOBIX 3a/1a4 apu(MeTHIeCKUM 1
U anreOpandyeckuM Crocodammu)

116 [ToBTopenue u 00o0IIeHNE. Anredpanueckue BeIpaxeHus (mpeodpazoBaHue areOpanyeckux 1
BBIPKEHUH, COJIEPKANIUX CTETICHB C [IEJTBIM ITOKa3aTelIeM)

117 [ToBTopenue u 00o0IIeHNe. Anredpanueckue BeIpaxeHus (mpeodpazoBaHue anredpanyeckiux 1
BBIPQ)KEHUH, COJIEPKAIUX CTETIEHb C LIEJIBIM IT0Ka3aTeNIeM)

118 [ToBTOpenue u 0600meHNe. Anredpandeckue BepakeHus (mpeoOpa3oBaHue alreOpandecKux 1




BBIPAXEHU, COIEPIKALIUX CTENEHD C LIEIbIM II0KA3aTEIEM)

[ToBTOpeHue u 0600IIeHNEe. Anredpandeckue BeIpakeHus (MMpeodpa3oBaHUe alreOpandecKux

119 BBIpa)KEHUH, cofepKammx apu(pMeTHIecKuii KBaApaTHbI KOPEHb)

120 [ToBTOpenue u 0600IIeHNEe. Anredpandeckue BhIpakeHus (MpeoOpa3oBaHue alreOpandecKux
BBIPOKEHUH, CoJiepKammXx apru(pMeTHIEeCKUi KBaIPaTHBI KOPEHB )

121 [ToBTOpenue u 06061meHNe. AnreOpandeckue BEIpaKeHus (MpeoOpa3oBaHue aareOpandecKux
BBIPKEHUH, CoMlepKauX apu(pMeTHIeCKnil KBaIpaTHBI KOPEHB)

122 [ToBTOpeHue u 00600IIeHNE. ANredpandeckue BeIpakeHus (MpeoOpa3oBaHKe MEIbIX U
JIpOOHO-PalMOHATILHBIX BBEIPAKEHUH )

123 [ToBTOpeHue u 0000IIeHNE. ANredpandecKkue BeIpakeHus (MpeoOpa3oBaHKe MEIbIX U
JPOOHO-PAIIMOHATILHBIX BBIPAKECHUH )

124 [ToBTopenue u 06o0menue. Anredpanyeckie BeIpakeHUs (Mpeodpa3oBaHue ETbIX U
JIpOOHO-PALIMOHAIBHBIX BBIPAXKEHUH )

125 [ToBTOopenue n o6obmenHne. AnreOpanyeckre BbpakeHus (peodpa3zoBaHue LENIbIX U
JIpOOHO-PALIMOHAIBHBIX BBIPAXKEHUH )

126 [ToBTOpenue u 06061IeHNe. ANreOpanyecKkre BhIpaxeH s (pa3ioxKeHrne MHOTOUJIeHa Ha
MHOXHTEJH, B TOM YHCJIE C UCIOIb30BAHUEM (POPMYJI COKpPAIIEHHOTO YMHOKEHUS)

127 [ToBTOpenue u 06061meHne. AnredOpanyeckue BbIpaKeHUs (pa3ioKeHue MHOIOWIEHa Ha
MHOHTEJIH, B TOM YHCIIE C UCTIOIB30BAaHUEM (OPMYII COKPAIIIEHHOTO YMHOKEHHS)

128 [ToBTOpenue u o6o0IeHne. Anredpanyeckue BhIpakeHus (pa3iokeHne MHOTOUIeHa Ha
MHOXHTEJIH, B TOM YHCJIE C UCIOIb30BaHUEM (OPMYII COKPAIIEHHOTO YMHOKEHHS)

129 [ToBTopenue u 00o01eHNE. Anredpanueckue BoIpaXeHus (MOAETMPOBAHNE C TOMOIIIBIO
(dopMyI peasbHBIX MPOIECCOB U SBICHUN)

130 OyHKIMY (TOCTPOSHHE, CBONCTBA N3YYEHHBIX (DYHKITHIT)

131 [ToBTropenue u 06001meHne. @yHKIUU (TOCTPOEHHUE, CBOWCTBA U3YUEHHBIX (DYHKITHIT)

132 [ToBTOpenue u 0600meHue. J[podbno-nuneitHas dyakuus. Mccnenoranue GyHkumii. OyHKIms

Yy = XN ¢ HaTypalbHbIM MOKa3aTeseM N u e€ rpapuk




133 [ToBropenue u 0600menne. PyHkuuu (rpadpuyeckoe pemeHne ypaBHEHHH U HX CHCTEM) 1
134 [ToBTOopenue u 0600meHne. @yHKIUHU (TpaduuecKoe pelIeHHe YPaBHEHUM U UX CUCTEM) 1
135 IMpomeskyTounasi arrectanusi. UToroBasi KOHTpoJIbHasi padoTa 1
136 [ToBTOpenue u 0600menne. yHKIUU (MOACTUPOBAHNE PEATTLHBIX TIPOIECCOB) 1
OBUIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 136




YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

- MakapsrueB FO.H., Munaiok H.I'., HemikoB K.W. u npyrue, Anrebpa, 7
Kiacc, AkuronepHoe oomie-crBo«M3narensctBo «IIpocBenienuey,
- Makapsrues FO.H., Munmiok H.I'., Hemkos K.U. u apyrue, Anrebpa, 8
Kiacc, AkuronepHoe oomie-crBo«M3narensctBo «IIpocBenienuey,
- MakapsiueB FO.H., Munmiox H.I'., HemikoB K.U. u apyrue, Anreodpa, 9
kJacc, AknonepHoe o61e-ctBo «M3natensctBo «IIpocBenienue».

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

- Anre6pa. 7xi. Iunaktuyeckuii Matepuain. MeToaudeckue peKoOMeH 1aluH.
®eoktuctoB .E 2009 -166c,

- AnreGpa. 8xi1. JIlunaktuueckuit Marepuai. MeToauyeckue peKoOMeHJaluu.
®eoktucros N.E 2010,

- AnreOpa. 9 k. Jlunaktuyeckuii Mmatepuai. MeToandeckrue peKoMeHIaIuu.
®eoktuctoB U.E 2011.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://resh.edu.ru/subject/lesson/
https://www.yaklass.ru
https://infourok.ru
https://skysmart.ru/articles/mathematic
https://school-science.ru
https://urok.1sept.ru
https://shkolkovo.net
http://school-collection.edu.ru
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