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INOACHUTEJIbBHAS 3AIINCKA

Anrebpa SBISIETCS OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOTO OOIIEr0 OOpa3oBaHMSA: OHA
o0ecrieynBaeT U3y4eHUE OPYTrUX JAUCHUILINH KaK €CTECTBEHHO-HAYYHOTO, TaK U TYMaHUTapHOTO
IUKJIOB, €€ OCBOCHHE HEOOXOIUMO JUIsl MPOJODKEHHUs 00pa3oBaHUS M JUIS IOBCEIHEBHOI
KU3HU. Pa3zButue y oOydaromuXxcsi HAy4YHBIX MPEICTaBICHUM O MPOUCXOKICHUH U CYLUTHOCTH
anreOpandyeckux aOCTpakIMid, Ccrocode OTpaKeHUS MaTeMaTH4eCKOH HayKol sBIEHUH U
IPOIIECCOB B TNPUPOAE U OOIIECTBE, POJIM MATEMaTHUYECKOTO MOJEIMPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (OPMUPOBAHHIO HAYYHOIO MHPOBO33PEHUSI M KAuecCTB
MBIIUICHHSI, HEOOXOAUMBIX JUIsl aJanTaluyd B COBpeMeHHOM IudpoBoM oOuiecte. M3yueHue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHHs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBHIBATH CBOH
NeiCcTBUS, BBIBOIBI, (popMynrpoBaTh yrBepxaeHus. OcBoeHue Kypca anredpsl obOecreunBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYy4YaloluXcs: OHM HCHOJB3YIOT JEAYKTUBHBIE U
UHIYKTHBHBIE PACCyXACHHUs, 0000IIeHNe M KOHKPETH3alUio, abCTparupoBaHWE W aHAJIOTHIO.
OOyueHnue anrebpe MpeanoyiaracT 3HAYUTEIbHBI OOBEM CaMOCTOSITEIBHON JESITEIBHOCTH
o0ydaromuxcsi, MOATOMY CaMOCTOATEIbHOE pelIeHue 3a7ad OOydJaroIIMMHUCS  SBISETCS
peanuzanuen AesiTeNbHOCTHOTO MPUHIIUIIA O0ydeHHUS.

B cTpykType nporpaMMel yaeGHOTO Kypca «Anredpay yriayOonéHHOTO H3ydeHUsI OCHOBHOE
MECTO 3aHUMAIOT  COJepXKaTelIbHO-METOMUYeCKne JUHHM: «Yucna ©  BBIYHUCICHUNY,
«Anrebpanyueckue BbIpaXKEHUA», «YpaBHEHHUs U HepaBeHCTBa», «DyHkium». Kaxnas u3z atux
coJiepKaTeIbHO-METOJUUECKUX JTUHUN pa3BUBAeTCs Ha MPOTSHKEHUHU TPEX JIeT U3yUeHUs Kypca,
B3aWMO/JICHCTBYS C APYTUMH €To JUHHMSIMH. B X0/1e n3yueHust Kypca 00yJaromuMcs TPUXOIUTCS
JIOTHYECKH PACCYXKIaTh, MCIIOJIB30BaTh TEOPETHKO-MHOXKECTBEHHBIN SI3BIK. B CBSI3W ¢ 3TUM B
nporpaMMy  ydeOHOro Kypca «Anaredpa» BKIIOYEHBI HEKOTOpPbIE OCHOBBI  JIOTHKH,
OpEeJCTaBICHHbIE BO BCEX OCHOBHBIX pazJielax MaTeMaTH4ecKoro oOpa3oBaHUA U
CIIOCOOCTBYIONIME OBJIQJICHUIO OOYYAIOUIMMHCS OCHOB YHHBEPCAJIBHOTO MAaTEeMaTHYECKOTO
a3bika. CopepxKaTenbHOM U CTPYKTYpHOM OCOOEHHOCTHIO yueOHOro Kypca «Airedpay sBiseTcs
€ro MHTETPUPOBAHHBINA XapakTep.

Conepxanne nMHMM «YMcaa W BBIYUCIEHHS» CIYKUT OCHOBOHM JUIs JaiibHeiero
U3yYEHHs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BHTHIO y OOYYArOIIMXCS JOTMYECKOTO MBIIIICHHUS,
(bOpMHpPOBAHUIO YMEHHSI TOJB30BATHCS ANTOPUTMAMHM, a TaK)Ke MPUOOPETECHHIO MPAKTUIECKUX
HaBBIKOB, HEOOXOJMMBIX JJIsi MOBCEJHEBHOHN XM3HM. Pa3BUTHE MOHATHA O YMCIE Ha YpPOBHE
OCHOBHOT'O 00II[ero oOpa3oBaHUsl CBSI3aHO C PAlMOHAIBHBIMH U UPPALMOHATIBHBIMH YHCIAMH,
GbopMHUpPOBAHUEM TIPEACTABICHUN O NEHCTBUTEIHHOM YHCIEe. 3aBEPIICHHUE OCBOSHUS YHUCIOBOM
JUHUW OTHECEHO K CpeHeMY o0IIeMy 00pa30BaHHUIO.

Conepxanne JByX aireOpanyueckux JHMHUH — «AnreOpanyecKkue BBIPAKECHUA» U
«YpaBHEHUSI W HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHPOBAHHIO Yy  OOydarOUIMXCS
MaTeMaTHYeCKOro ammnapaTa, HEoOXOIUMOIro JJs peIleHUs 3ajad MaTeMaTHKH, CMEXHBIX
MIPEMETOB U OKpYyKaroliel peanbHocTH. Ha ypoBHE OCHOBHOTO 00111€T0 00pa3oBaHus y4eOHBIH
MaTepuan TpYHNIUpPYETCsl BOKPYr palUMOHAIBHBIX BbIpaXeHHH. Anredbpa IeMOHCTPUPYET
3HaYCHHE MaTeMaTHKU Kak s3bIKa JUI1 IMOCTPOCHHMSI MaTeMaTW4YeCKHX MoJjelneil, OmucaHus
IpPOIIECCOB W SIBICHUHM peanbHOro Mupa. B 3amaum oOydeHus anreOpe BXOAAT Takke
JanbHeWIee pa3BUTHE AalNTOPUTMHUYECKOTO MBIIUICHUS, HEOOXOAMMOIOo, B YaCTHOCTH, MJIs
OCBOEHHUSI Kypca HUHGOPMAaTUKHU, U OBJAJCHHE HaBbIKAMHM JEAYKTUBHBIX PaCCYXKJICHUU.



[IpeoOpa3zoBanre CUMBOJIBHBIX (JOPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpPaKEHUS, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxanne  (yHKIMOHATBHO-TPAUUECKOW  JIMHUM  HAIeIeHO Ha  TOJy4YeHHUe
0o0y4aromuMucs 3HaHUN 0 QYHKIMIX KaK BayKHEHIIed MaTeMaTUYeCKON MOJAENH NIl ONMUCaHUS
U HCCJIEeIOBaHUsl pa3HOOOpa3HBIX IMPOILIECCOB U SIBJICHHM B mpupoje U obmectBe. M3yueHue
MaTepuana CIoCOOCTBYET PAa3BUTHIO Yy OOYYAIOIIUXCS YMEHHS WCIONb30BaTh PA3IMYHBIC
BBIpa3UTENbHBIC CPEACTBA S3bIKA MAaTEMAaTHKU — CJIOBECHOTO, CHMBOJIMYECKOTO, TPauuecKoro,
BHOCHT BKJIaJ] B (hOpMHUPOBAHKE MPEICTABICHUNA O POJIM MAaTEMATUKH B Pa3BUTHH LIUBUIN3ALUU
U KYJBTYpBI.

YrnyOon€HHeld  Kypc — anreOphl  XapaKTepU3yeTcss HW3YYCHHEM  JIOTIOJHHTEIHLHOTO
TEOPETUYECKOr0 ammapara W CBS3aHHBIX C HUM METOJOB pelIeHus 3amad. AnreOpa sBiseTcs
A3BIKOM JUJIsl OMHMCAaHUA OOBEKTOB M 3aKOHOMEPHOCTEH, CIYKUT OCHOBOM MaTeMaTHYeCKOTO
MonenupoBanus. [lpu 3ToM camMu OOBEKTH MAaTEMaTHYECKMX YMO3AKIIOYCHHH U MPUHSATHIC B
anreOpe IpaBuiIa NX KOHCTPYHPOBAHUS CIIOCOOCTBYIOT (DOPMUPOBAHHUIO YMEHUH 0OOCHOBBIBATH
U JIOKa3bIBaTh CYXJCHUS, PA3BUBAIOT MAaTEMaTHYECKYI0 MHTYWIUIO, KPAaTKO M HarJsSIHO
PacKpbIBAIOT MEXAHU3M JIOTUYECKUX MTOCTPOCHUN U y4aT UX MpUMeHEeHHUI0. TeM caMbiM anredpa
3aHMMaeT OJHO W3 BEAYIIUX MeCT B (POPMHUPOBAHMH HAYYHO-TEOPETUUYECKOTO MBIIICHUS
o0yJarouuxcsi.

CornacHo ywyeObHOMYy IUTaHy B 7-9 Kilaccax u3ydaercss y4eOHbIl Kypc «AunreOpay,
KOTOPBI BKIIIOYAET CIEAYIOUINE OCHOBHBIE pa3flenbl coiepxaHus: «Yuciaa U BBIUUCICHUS,
«AnreOpanueckue BEIpaKEHU», «Y paBHEHUS U HEPABEHCTBAY, «DyHKIIUNY.

Ha usyuenue yue6HOro kypca «Anredpa» orsoaurcs 408 yacos: B 7 kinacce — 136 yacos
(4 gaca B Heneno), B 8 kiacce — 136 yacoB (4 yaca B Heneno), B 9 kinacce — 136 yacos (4 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yuciia 1 BBIYUCICHUSA

Panmonanbubie uyucna. CpaBHEHHE, yNOpSAOYMBAHHWE W apu]MeTHUecKue ICHCTBUS C
paluMOHAIBHBIMU YncaaMu. YucaoBas npsimas, MOIyJIb YHCIIA.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTejaeM U €€ CBOMICTBA. 3alUCh 4uCla B JIECATUYHOMN
MO3ULIMOHHOM CUCTEME CUUCIICHHUS.

Pemennie TekcTOBBIX 3a4ay apudmernyeckuM crocodom. Pemienue 3amau w3 peaabHOU
MpPaKTUKH HAa YacTH, Ha JIpoOH, HAa TMPOIEHTHI, MPUMEHEHUE OTHOIICHUW W TPOIMOPLHA MpU
pelIeHNH 3a/1a4, pelIeHue 3a/1a4 Ha IBKCHHE, paOoTy, IIOKYIIKH, HAJIOTH.

Henumocts nenbix yncen. CBONCTBA JETUMOCTH.

[Ipoctbie u coctaBHble yncna. YETHbIE U Heu€THbIE yncna. [Ipu3Haku nenumoctu Ha 2, 4,
8,5,3,6,9,10, 11. [IpuzHaku 1eTUMOCTH CYMMBI U MPOU3BEICHUS LIEIBIX YUCEN TIPHU PEIICHUN
3a/1a4 C IPAKTUYECKUM COAECPIKAHUEM.

HaubGonpmumii oOmuil nenurens ¥ HaMMEHbIlee o0lee KpaTHOe JBYX yucell. B3aumHo
npocteie uncia. Anroputm EBkinuna.

Jlenenne ¢ ocTaTkoM. Apru(METHIECKHE OTIEPALIUH HAJl OCTATKAMHU.

Auredpanyeckue BbIpaKeHUs

BrlpaxkeHue ¢ nepeMeHHbIMU. 3HAUEHHUE BBIPAKEHHs C NepeMeHHbIMU. [IpeacraBnenue
3aBUCHUMOCTH MEXKy BETUYHMHAMHU B BUJIE (DOPMYIIBI.

ToxnectBo.  ToxnecTBeHHble  IpeoOpa3oBaHHsA  AIreOpanvyeckuX  BBIPAKECHMM.
JlokazaTenbCTBO TOXKJIECTB.

Onnounenbl. OIHOWIEH cTaHAapTHOrO BuAa. CTeneHb OHOWICHA.

MHuorounensl. MHorowieH crangaptHoro Buaa. CrteneHb MHorowieHa. ClioxeHwue,
BbIUWTAaHUE, YMHOXXEHHE M JelieHue MHoroujeHoB. [IpeoOpa3zoBaHue 1€IOro BBIPDAKEHHS B
MHorouwieH. Kopau MHOrouseHa.

@opMynbl COKpAlIEHHOTO YMHOXXEHHS: KBaJpaT CyMMbl M KBaJpaT PAa3HOCTH JIBYX
BBIpaXEHHH, KyO0 CyMMBI W KyO0 pa3HOCTH JIBYX BBIpKEHUH, Pa3HOCTh KBAJpaToB JBYX
BBIpQXXEHHH, MPOU3BEACHUE Pa3HOCTU U CYMMBI JIByX BBIP@KEHUH, CyMMa U Pa3HOCTh KyOOB
JIBYX BBIPaKEHUM.

PaznoxxeHne MHOrouwileHa Ha MHOXWTENU. BblHeceHHe O0IIero MHOXHTENS 3a CKOOKH.
Meton rpynnupoBKH.

YpaBHeHUsI M HEpaABEHCTBA

VYpaBHeHne ¢ onaHOW mnepeMeHHOW. KopeHb ypaBHeHus. CBONCTBa ypaBHEHHMH C OJHOU
MEpEMEHHON. PaBHOCUIIBHOCTh ypaBHEHHI. YpaBHEHHE KaK MaTEMAaTHYECKasi MOJIENIb PeajlbHOU
CUTYaIH.

JIuHeliHOe ypaBHEHHE C OJHOM INEepeMEeHHOW. UMCiIo KOpHEH JIMHEWHOIO YpaBHEHMS.
Pemienne TEKCTOBBIX 3a7ady C TOMOIIBK JIMHEWHBIX ypaBHEHHU. JIMHEHHOE ypaBHEHHE,
CoZepaKallee 3HAK MOJYJIA.

VYpaBHeHue C JABYMS IepeMeHHBbIMH. ['paduk nuHEHHOro ypaBHEHHS C JABYMS
nepeMeHHbIMU. CHCTeMBbl TUHEHHBIX YpaBHEHUU C IBYMs MEpPeMEHHBIMH. [ paduyeckuii MeTo
pEelIECHUs] CUCTEMBI JIMNHEHHBIX YPAaBHEHUH C IByMsI IEPEMEHHBIMU. Perennue cuctem JIMHEHHbIX
YpaBHEHUU C JABYMSI MEPEMEHHBIMM METOJOM IMOJCTAaHOBKHM M METOAOM clioxkeHus. Cucrema
JIBYX JIMHEUHBIX YPaBHEHUU C IBYMS IEPEMEHHBIMHU KaK MOJIETb PeaIbHON CUTYyaIlNH.



DOyHKIUHA

Koopaunara Touku Ha npsMor. YUucinoBble NPOMEXYTKH. PaccrosiHue Mexny IByMs
TOYKaMHU KOOPAMHATHON IIPSMOM.

[IpsamoyronbHas cuctemMa KoopAuHaT. AbGcuucca M OpJuHAaTa TOYKM Ha KOOPAMHATHOM
wiockoctd. Ilpumepsl rpaukoB, 3aiaHHBIX GopMmynaMu. YrteHue TrpadUKOB PpeabHbIX
3aBUCUMOCTEH.

OyHKIMOHAIBHBIE 3aBUCUMOCTH MEXIy BennuuHaMmu. [lonstue QpyHkiun. OyHKIUS Kak
MaTeMaTH4YecKasi MOJeb peajabHoro mnpouecca. Ob6nacte ompeneneHuss U 00JacTb 3HAYEHUH
byakuun. CiocoOs! 3ananust Gynkuu. ['paduk Gynkuu. [loHsaTHS MakcHMyMa U MUHUMYyMa,
BO3PACTaHMA U YOBIBAHHI HA IPUMEpPaxX peabHBIX 3aBUCUMOCTEH.

Jluneitnas ¢pynkuus, e€ cBoiictBa. ['paduk muneitHoi ¢pynkiuu. ['paduk dynkuum y = |X|.
Kycouno-3aannble pyHKINH.

8 KJIACC

Yuciia ¥ BbIYMCICHHSA

KBagpatHsle kopHU. ApudMeTHdecKuil KBaJIpaTHBIH KOpPEeHb U ero cpoiicTBa. [loHsTne
UPPaLMOHAIBHOrO 4ncia. [IeHcTBus ¢ uMppauuoHaIbHBIMM uuciaMu. CBOWCTBa IENCTBUHM C
MppaloOHAIbHBIMU ynciiaMu. CpaBHEHHE HPPALMOHAIBHBIX YHCEIT.

[IpencraBieHus 0 pacUIMPEHUAX YUCIOBBIX MHOXKECTB. MHOKECTBA HATypaJIbHbIX, LENbIX,
palOHaIbHBIX, JEUCTBUTENBHBIX Yncel. CpaBHeHUE yncen. YncaoBble IPOMEXYTKH.

JeiictBuss ¢ ocrarkamu. OcraTkn creneHed. lIpuMeHeHHMe OCTaTKOB K PEIICHHUIO
YpaBHEHHUH B LENBIX YUCIIAX U TEKCTOBBIX 3ajau.

Pa3mepbl 0OBEKTOB OKpYXAlOLIEr0 MHpA, JJIUTEIBHOCTH IPOILIECCOB B OKPY)KAIOIIEM
mupe. CTaHJapTHBIN BUJL YKCHA.

AuredpanyecKkne BbIPaKeHUS

Anrebpanueckasi 1poOb. [lomycTMble 3HAUEHUS NEPEMEHHBIX B IPOOHO-paIlMOHATIBHBIX
BbIpaxkeHHs1X. OCHOBHOE CBOMCTBO anredpandeckoit 1poou. CiioxkeHne, BBlUUTaHUE, YMHOKEHUE
U JlerieHue anredpandeckux qpodeit. Boraenenue nenoii yactu anredpandeckoit 1poou.

PanyonaneHbple  BbIpaXkeHHA.  TOXXIECTBEHHBbIE  IPeoOpa3oBaHUs  pallMOHAIBHBIX
BBIPAKECHUII.

JlonycTumble 3HAUYE€HUS TEPEMEHHBIX B BBIPAKEHUSX, COJAEPKALIUX apHUpMEeTHUECKHe
KBaJpaTHble  KOpHU.  TOXXAECTBEHHbIE  NPeoOpa3oBaHMUs  BBIPAKEHHMH,  COJEpKaILIUX
apudMeTHUeCKue KBaIpaTHbIE KOPHHU.

Crenmenp ¢ 1ensiM IMoKazareaemM U e€ cBoiictBa. I[IpeoOpazoBanue BBIpaXKEHUI,
COJIepKAIINX CTEIECHH.

YpaBHeHUs M HEpaBEHCTBA

KBanparHoe ypaBHenue. dopmyna KOpHEH KBagpaTHOTO ypaBHeHMs. KosmuecTBo
JIEMCTBUTENIbHBIX KOPHEH KBaJIpaTHOro ypaBHeHHsA. Teopema Buera. YpaBHEeHUs, CBOIAUMBIE K
JUHEHHBIM ypaBHEHUSM WM K KBaJpaTHbIM ypaBHeHUsM. KBajnpaTHoe ypaBHEHHE C
napaMeTpoM. PerieHne TeKCTOBBIX 3a7au ¢ IIOMOIIBIO KBaJJPATHBIX YPaBHEHUM.

JpoOHo-paninoHanbHbIe ypaBHEHHUs. PemieHue ApoOHO-pALMOHATBHBIX — YpaBHEHUI.
Pemenne TEKCTOBBIX 3a7ad C TMOMOIIBIO JPOOHO-pAIMOHANBHBIX ypaBHEeHMH. [ 'padudeckas
MHTEPIIPETALNS YPABHEHUH C IBYMS IIEPEMEHHBIMH.

Yucnossle HepaBeHCTBA. CBONCTBA YHCIOBBIX HEPABEHCTB.



HepaBenctBo ¢ mnepemenHoil. CrTporume © HecTporue HepaBeHCTBA. ClOXKEHUE |
YMHOXEHHE YUCIOBBIX HEpaBeHCTB. OlLleHMBaHME 3HA4YEHMs BbIpakeHMs. JlokazaTenbcTBO
HEPABEHCTB.

[lonsiTue 0 penieHUH HEPaBEHCTBA C OJIHOW TNEpPeMEHHOW. MHOXKECTBO pelIeHHI
HEpaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JInHeitHOE HEpPaBEHCTBO C OJHOM IEPEMEHHOM M MHOXKECTBA €ro peuieHui. Pemienue
JMHENHBIX HEPABEHCTB C OJJHOU NepeMeHHON. CUCTEMBI U COBOKYITHOCTH JIMHEMHBIX HEPABEHCTB
C OJIHOHM mepeMeHHOU. Pelmenne TeKCTOBBIX 3a/a4 ¢ MOMOLIBIO JJUHEHHBIX HEPABEHCTB C OJHOU
MIepEMEHHOM.

DOyHKUUHA

Ob6nacTp ompeneneHus 1 MHOXKECTBO 3HaueHH ¢yHKuuu. CriocoObl 3aganus (yHKIUH.
I'paduk dynknuu. Urenue cBoiictB ¢pyHkiuu no e€ rpaduxy. [Ipumepsl rpagukoB GyHKIIHIA,
OTPaXKAIOIIUX PeAIbHbIE IPOLIECCHI.

Jlunetinas GyHkiusa. OyHKINH, ONMCHIBAIOIINE TPSMYIO U 00paTHYIO TPOIOPIIHOHATBHBIC
3aBHCUMOCTH, UX IpauKu.

Oynxupn Y = kx, y = kx + b, y = kix, y = x3, y = VX, y = |X| 1 ux cBoiictBa. Kycouro-
3aJjaHHbIe (QYHKIUH.

9 KJIACC

Yuciia 1 BbIYHCICHUA

Kopenp N-it crenenn u ero cpoiictBa. CTeneHb C palMOHAIBHBIM II0Ka3aTeleM MU €€
CBOMCTBA.

Auredpanyeckue BbIPaKeHHUs

ToxnecTBeHHble NPeoOpa3oBaHUS BBIPAKEHUH, COJAEpXKAaIUX KOpeHb N- CTENeHH.
ToxnecTBeHHblE TNPEOOpa3OBaHMsI BBIPAKEHHUH, COJAEpXKAIUX CTEHNeHb C PpPalMOHAIbHBIM
IIOKA3aTeJIEM.

KBagparubeiii TpéxuneH. KopHu KBagpaTtHoro TtpéxwieHa. Pa3nokeHune KBaJIpaTHOTO
TpEXUJICHA HA JIMHEWHBIE MHOXKUTEIIN.

YpaBHeHHUs M HEPABEHCTBA

buxBanpatHele  ypaBHeHus. IIpumepsl npUMEHEHMH  METOJOB  PABHOCHIIBHBIX
npeoOpa3oBaHuii, 3aMeHbl IEpEMEHHOMN, TpaduyecKoro MeToja Mpu pelieHny ypaBHeHUH 3-i1 u
4-i1 cTeneHe.

Pemenne npoOGHO-paliMOHAIBHBIX YPaBHEHUI.

Pemenne cucreM ypaBHEHHH C JIByMsl MEpEMEHHBIMH. PelleHne mpocTeHnIMX CHCTEM
HEJIMHEWHBIX YpPaBHEHMHM C JBYyMsI NMEpEeMEHHbIMH. ['paduueckuii MeTo] pelleHus CHCTEMBI
HEJIMHEWHBIX YPAaBHEHMM C ABYMs mepeMeHHbIMH. CucTema ABYX HEIMHEWHBIX YPABHEHHM C
JBYMSI IIEPEMEHHBIMU KaK MOJIEIIb PEAIbHON CUTYalUU.

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

KBagpaTHble HepaBEeHCTBA C OJHOM NEpPEMEHHOW. PelleHune KBaJpaTHBIX HEPABEHCTB
rpadu4eckuM METOJOM W METOAOM HHTEPBAIOB. METOJ WHTEPBAIOB Ui PallMOHAIBHBIX
HepaBeHCTB. [Ipocreiilne HepaBeHCTBaA C IAPAMETPOM.

Penienne TeKCTOBBIX 3a7a4 ¢ IOMOILBIO HEPABEHCTB, CHCTEM HEPABEHCTB.

HepaBeHcTBO ¢ nByMs nepeMeHHBbIMU. PelneHue HEpaBeHCTBA C ABYMs IIEPEMEHHBIMH.
CucreMbl HEpPaBEHCTB C JByMs IepeMeHHbIMH. ['paduueckuii MeToJ pEIIeHUs CHCTEM
HEPaBEHCTB C JBYMs [IEPEMEHHBIMHU.



DOyHKIUHA

Oynkuus. CpoiicTBa (QYHKUMH: HyIM (QYHKIHH, TPOMEXKYTKA 3HAKOIOCTOSHCTBA
(GyHKLIMH, TPOMEXKYTKHA BO3pacTaHUs M YObIBaHUS (DYHKIMH, YETHBIE W HEUETHBIC (DYHKIIHMH,
HauOoJIbIlIee U HAaUMEHbLIee 3HaueHUs (QYHKIUH.

KBagparnunas ¢ynknus u €€ cBoiicTBa. lcmosnb3oBaHWE CBOWCTB KBaJApaTUYHOMN
¢bynkuuu s pemeHust 3amad. [loctpoenue rpaduka kBagpatuunoil ¢yHkumu. Ilomoxkenue
rpaduka KBaApaTHYHON (PYHKIIMH B 3aBUCUMOCTH OT €€ Koa(duuuentos. I'paduku ¢pyHnkuumii y
=ax2, y = a(x — m)? u y = a(x — m)?> +n. IocTpoenne rpagukoB (GYHKIUHA C MOMOIIHIO
npeoOpa30BaHUIA.

Hpobuo-nmunetinas ¢pyakius. MccnenoBanue GyHKITUH.

@ynukiwst Y = X" ¢ HATYypaJIbHBIM [MOKa3aTesaeM N u e€ rpaduk.

Yucii0Bble MOC/I€10BATEILHOCTH U POrpeccuu

[Tonsitue YHCIIOBOM MOCIIEI0BATEIHLHOCTH. Koneunsie u OecKkoHeUYHbIe
nocieaoBarenbHOCTH. OrpaHuyeHHas IOCJIEN0BaTebHOCTb. MOHOTOHHO — BO3pacTarolas
(yObIBaromas) mocienoBaTeIbHOCTh. CIOCOOBI 3a/IaHUs MOCIIEA0BATSILHOCTH: OIMMUCATEIBHBIMN,
TaOJIMYHBIN, C TOMOIIBIO (POPMYIIBI N-TO YieHa, PEKYPPEHTHBIN.

ApudmeTrndeckas U reomerpuueckas nporpeccuu. CBoiicTBa 4ieHOB apu(pMeTHyecKoi u
reOMEeTpPHUECKON mporpeccuit. DopMynbl N-ro wWieHa apu(PMETHYECKON W TeOMETPHUYCCKON
nporpeccuii. @OpMyJibl CyMMBI TEPBBIX N UWICHOB apU(METUYECKOW H TEeOMETPUYCCKOU
nporpeccuil. 3a1auu Ha MPOLIEHTHI, 0AHKOBCKUE BKJIA/IbI, KPEIUTHI.

[IpencraBiaeHne O CXOAMMOCTH MOCIENOBATEIBHOCTH, O CYMMHUPOBaHMM OECKOHEYHO
yOBIBAIOIIEH T€OMETPUIECKOM MPOTPECCUH.

Meroa matremaTndeckoi MHAYKIMU. [IpocTeiimme npumepsl.



INTAHUPYEMBIE PE3VJIbTATbI OCBOEHMA ITPOI'PAMMBI VUEBHOI'O KYPCA
«AJITEBPA»  HA  YIJIVBJIEHHOM  VPOBHE OCHOBHOI'O  OBLIEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Pe3y/IbTaThl OCBOCHMSI MPOTPaMMbl 110 MAaTEMATUKE XapaKTEPU3YIOTCS
B YaCTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHHUS:

IPOSIBJICHUEM MHTEepeca K IPOLUIOMY M HAcTOSIEMY POCCHHCKON MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIEHUEM K JOCTM)KEHUSIM POCCHMCKMX MAaTeMaTHMKOB U POCCUICKON
MaTEeMaTHYECKOM IIKOJIbl, K MCIOJb30BAaHUIO ATHX JOCTHKEHUM B JApYyrUX HayKax H
MPUKIIAJHBIX cdepax;

2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

TOTOBHOCTBIO K BBIIOJHEHUIO OOS3aHHOCTEH Ipa)kJIaHUHA U peaju3allMyd ero Ipas,
MPEJCTaBICHNEM O MaTEMaTHYeCKHX OCHOBaX ()YHKIIMOHHPOBAHUS PA3THUHBIX CTPYKTYD,
SIBJICHHI, TIPOLIEYp IPa)KIaHCKOTo 00IIecTBa (HampuMep, BEIOOPHI, OPOCH), TOTOBHOCTBIO K
00CYXJIEHUIO 3THUECKUX MPOOJIEeM, CBA3aHHBIX C MPAKTUUYECKUM IIPUMEHEHHEM JIOCTUIKEHUI
HayKH, OCO3HAHHWEM BaKHOCTU MOPAJIbHO-3TUYECKUX NPUHLIUIIOB B J€SITEIBHOCTH YYEHOTO;

3) TPyAOBOr0 BOCIIMTAHHUS:

YCTAaHOBKOW Ha aKTMBHOE y4YacTHE B PEIICHUU MPAKTUYECKHUX 33]1a4 MaTeMaTHYECKOU
HaNpaBJICHHOCTH, OCO3HAHUEM Ba)XKHOCTHM MaTeMaTHUYECKOro oOpa3oBaHUS Ha MPOTSHKEHUU
BCEHl JKM3HU 7S yCEeUTHON NMpo(ecCHOHANbHON NesATETbHOCTH U Pa3BUTHEM HEOOXOJMMBIX
YMEHHM, 0CO3HAaHHBIM BHIOOPOM U NMOCTPOCHUEM MHJIMBUIYaIbHOW TPACKTOPUU 00pa30BaHUS
1 ’KM3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTEeTUYECKOr0 BOCTIUTAHMS:

CMOCOOHOCTBIO K SMOLIMOHAIBHOMY M 3CTETHUECKOMY BOCIPHUSATHIO MaTEeMaTHYECKUX
00BEKTOB, 3ajay, peEUIeHUH, pacCyKICHUW, YMEHUI0O BHUICTh MaTEMaTUYECKHE
3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTEH HAYYHOIO MO3HAHUSA:

OpHEHTAIMel B IeATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4HbIX MpeJCTaBIeHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS 4YEJIOBEKA, MPHUPOABI U OOIIECTBa, MOHUMaHHEM
MaTeMaTHYeCKONM HayKd Kak cepbl 4eIoBEeUeCKOM NEesSTENbHOCTH, 3TAloB €€ pa3BUTHS U
3HAUUMOCTH A Ppa3BUTHsS LUBUIM3ALUHM, OBJIAJEHUEM SA3BIKOM MaT€MaTUKH U
MaTEMaTHYECKON KyJIbTypOll Kak CpEICTBOM IIO3HAHMS MHpa, OBJAJECHUEM HaBbIKaMHU
HCCIIEIOBATENbCKOM 1€ATEIbHOCTH;

6) d¢usnueckoro BocnuTaHus, (POPMHPOBAHUS KYJBTYPbI 310POBbSI M
3MOLMOHAJIBLHOIO 0JIArONMONyYHs:

TOTOBHOCTBIO TPUMEHATh MAaTEMATUUYECKHUE 3HAHMS B MHTEPECaX CBOErO 3/10pOBBS,
BEJICHUS 3/10pOBOT0 00pa3a >KU3HHU (310pOBOE MUTaHKeE, cOaTaHCUPOBAHHBINA PEXXHUM 3aHATUN
U OT/bIXa, peryisipHas pu3nyecKas akTUBHOCTB), COPMUPOBAHHOCTHIO HaBbIKa pedIeKCHH,
MIPU3HAHUEM CBOETO IMTpaBa Ha OMIMOKY M TaKOTO jK€ MpaBa JAPYroro 4ejJoBeKa;

7) 3K0JI0TMYECKOr0 BOCTIMTAHUSA

OpHEHTAaIel Ha IPUMEHEHUE MaTeMAaTUYEeCKUX 3HAaHUM I PEeLIeHus 3a7a4d B 00J1acTH
COXPAaHHOCTH OKpY’Karollel cpelibl, MJIAHUPOBAHUS MOCTYNKOB U OLEHKH UX BO3MOXKHBIX



MOCIEACTBUM  JUIS  OKpY)KaloIleil  cpempl, OCO3HaHMEM  TIIOOAIBHOTO  XapakTepa
9KOJIOTMYECKUX NPOOJIeM U MyTel UX peleHus;

8) ajanTanuu K U3MEHSIOIMMCS YCJIOBHAM COLMAIbHOI M NPUPOIHOM cpelbl:

TOTOBHOCTBIO K JICHCTBHUSM B YCJIOBHUSX HEONPEICNEHHOCTH, IOBBIIICHUIO YPOBHS
CBOCH KOMITIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO JeSITeIbHOCTh, B TOM YUCIIC YMEHUE YUUTHCS Y
ApYruX IIIOAeH, NMpHoOpeTaTb B COBMECTHOW MAEATENBHOCTH HOBBIC 3HAHWS, HABBIKH U
KOMIIETEHIMH U3 OTbITA APYTHX;

HE00XOMMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHUH, (POPMYTUPOBATH UICH, MMOHITHUS,
runoTe3sl 00 00BEKTaX M SBICHHUSX, B TOM YHUCIE paHEe HEHM3BECTHBIX, OCO3HABATh
neUIUTE COOCTBEHHBIX 3HAHUHM M KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BHUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAlMIO, BOCIHPUHMMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOMINNA KOHTPMEpP, KOPPEKTUPOBATh MPUHUMAEMbIC PEHICHUS U
nercTBHs, POPMYIHPOBATH U OLICHUBATh PUCKH U TTOCIEICTBHSA, (OPMUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATHI

B pesynbpTaTe ocBoeHHUs MpOrpaMMbl MO MaTeMaTUKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHus y oOyuyatomierocsi OyayT cpopMHpOBaHbI MeTalpeaMeTHbIe Pe3yJabTaThl,
XapaKTEePU3YIOLIUECsS OBJIAJICHUEM YHHUBEPCAJIIbHBIMU I03HABATEIbHBIMU  JEHCTBUSIMH,
YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU JICUCTBHSIMA W YHUBEPCAIBHBIMU PETYISATUBHBIMU
JIEHCTBUSIMU.

Ilo3HaBaTebHBIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS
Ba3oBble joruyeckue aeiicTBus:

BBIABJIATE M XapPAaKTCPU30BATH CYIICCTBCHHBLIC MPHU3HAKKW MATCMATUYCCKUX O6’I)€KTOB,
MOHATHM, OTHOWIEHUH MeEXAy TMOHATHIMH, (OPMYIUPOBATh OMpPEIEICHUS TOHATHUH,
yCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KilacCU(PHUKAIMM, OCHOBaHHS A 000OIIEeHUS U
CpaBHEHUA, KPUTEPUH IIPOBOIMMOI0 aHAJIN3a;

BOCIPUHUMATh, (OPMYJIUPOBATh U MPeoOpa30BLIBATH CYKIEHUS: YTBEPAMUTEIbHBIE U
OTpHUIaTeNbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISITH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U POTHBOpEYHs B (pakTax,
JaHHBbIX, Ha6J'IIOJleHI/I${X U YTBCPXKACHUAX, MpcajiaraTb KPUTCPpUHU JId  BBIABJIICHHUA
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JIeNlaTh BBIBOJIBI C WCIOJIb30BAHUEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX W MHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEHHH 110 aHAJIOTHH;

pa3buparh JOKa3aTeNbCTBA MATEMATHUECKUX YTBEpPXKIEHUH (mpsMble U OT
HpOTI/IBHOFO), MNPOBOAUTE CaMOCTOATCIIBHO [JOKa3aTCJIbCTBA MATEMATHYCCKUX q)aKTOB,
BBICTpaWBaTh apryMEHTAIUI0, IIPUBOAUTE IPUMEPHI U KOHTPIPUMEPEI, IIPUMEHATE METO.
MaTeMaTHYeCKON MHAYKIIMH, OOOCHOBBIBATh COOCTBEHHBIE PACCYKIACHHUS,

BBIOMpaTh crmoco0 pemieHuss yuyeOHOW 3amaud (CpaBHHBATh HECKOJIBKO BapHAaHTOB
pelIcHus, BI)I6I/IpaTI) HanboJiee HO)IXO)ISIHH/Iﬁ C y‘—IéTOM CaMOCTOSATCIIBHO BBIIACICHHBIX
KpUTEPHEB).

basoBble ucciienoBare/ibCKie 1eHCTBUA:

HUCITOJb30BATh BOIIPOCHL KaK I/ICCJIC,Z[OBaTeJIBCKI/Iﬁ HHCTPYMCHT I1I03HaHu,

(dhopmynupoBaTh BOIPOCH, (PUKCUPYIONIME MPOTHBOPEUYHE, MPOOIEMYy, CaMOCTOSITEIHHO



yCTaHaBIMBAaTh HCKOMOE M JlaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTUPOBATb CBOIO
O30, MHEHHUE;

MPOBOJIUTH MO CAMOCTOSITEIFHO COCTaBIEHHOMY IUIAHY AKCIEPUMEHT, MCCIIEI0BAHUE
[0 YCTaHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTHYecKOro OO0OBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXIy COOOI;

CaMOCTOSITENIbHO  (OpMY/IHMPOBAaTh  O0OOIIEHMSI W BBIBOABI 110  pe3ylbTaTam
MPOBEAEHHOTO HAOIIOACHUS, MCCIEOBAaHUS, SKCIEPUMEHTA, OLEHHBATh JIOCTOBEPHOCTD
MOJTyYEHHBIX PE3yJIbTaTOB, BBIBOJIOB U 0000IICHNUH;

IIPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCA, & TAK)KE BbIIBUIATh IPEIOI0KEHUS
0 €ro pa3BUTUH B HOBBIX YCIOBHSX.

Pabora ¢ undopmanmeii:

BBISIBIIATH HEJIOCTATOYHOCTh M M30BITOYHOCTH MH(OPMAIMH, JAHHBIX, HEOOXOIMMBIX
IUIsl peLIeHus 3a1a4H;

BbIOMpPATh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MH(POPMALIUIO
Pa3NUYHBIX BUAOB U (POPM NPEICTABICHHUS;

BBIOMpAaTh (hopMy IpeacTaBieHusI HHOOPMAIMK U WLTIOCTPUPOBATH PElIaeMble 3a]auu
cXeMaMH, AMarpaMMaMy, HHOH rpadukoil 1 uX KoOMOMHALUAMY;

OLIEHUBATh HAAEKHOCTb MHGOPMALMM MO KPUTEPHUSAM, HPEUIOKEHHBIM  MIIH
cOpMyYIHPOBaHHBIM CAMOCTOSTEIHHO.

KoMMyHHKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

BOCIIPUHUMATh U (POPMYJIHPOBATH CYXKJIEHUS B COOTBETCTBUU C YCIOBUSIMHU U LEISIMU
o0IIeHus, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3pEHHs B YCTHBIX M MHUCHMEHHBIX
TEKCTax, JlaBaTh NOSICHEHHS IO XOJy pEIIeHHs 3aJladd, KOMMEHTHUPOBATh MOJyYEHHBIH
pe3yJIbTarT;

B X0JIe 00CYX/IeHHs 3371aBaTh BOIPOCHI IO CYLIECTBY 00CYKAaeMOW TeMBI, TPOOIEMBI,
pelaeMoil 3a7jaun, BbICKA3bIBaTh UJEH, HALIEJICHHbIE HA TIOUCK PELICHHS], COIOCTABISATh CBOU
CYXKJCHHUSI C CYXKICHUSMH JAPYTUX YYaCTHUKOB JUaliora, OOHAapy>KMBaTh pasziuuue MU
CXOZCTBO MO3UIMI, B KOPPEKTHON (hopMe HOpMyJIHPOBATH Pa3HOTIaCcHsl, CBOM BO3PAXKECHHUS;

NPEJCTABIATh PE3yAbTAThl PEIIEHUs 3a/1a4M, SKCIEPUMEHTA, UCCIEeI0BaHNUs, IIPOEKTA,
CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUIEHUS C Y4€TOM 3ajady MpPE3eHTAluu |
0COOEHHOCTEN ayAUTOpUH;

MOHUMAaTh M HUCIOJb30BaTh MPEUMYIIECTBA KOMAaH/IHOM M WHAMBUAYaJbHOH pabOTHI
OpU pelieHUH Y4eOHbIX MaTeMaTHYeCKuMX 3ajad, MpPUHUMATh Lelb COBMECTHOU
JeSITeIbHOCTH, TUIAHUPOBATh OPraHU3alii0 COBMECTHOW paboThI, paclpenessTh BUIbI padoT,
JIOTOBAPUBATHCS, OOCYXKATh MPOIECC U pe3yibTaT paboThl, 00001aTh MHEHHSI HECKOIBKUX
JTIOJIEH;

y4acTBOBaTh B IPYMIIOBBIX (opMax paboThl (00CykaeHus, 0OOMEH MHEHUH, «MO3TrOBBIE
IITYPMBI» U HMHBIE); BBIIOJIHATH CBOIO YacTh pabOThI U KOOPJMHHUPOBATH CBOM IECWCTBUS C
JIPYTHUMHU 4JIEHAaMU KOMaH]Ibl, OIICHUBAaTh KaueCTBO pe3yJibTaTa U KaueCTBO CBOETO BKIJIAJa B
oO1IMil pe3ynbTaT N0 KpUTepusM, chOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUS.

PeryasiTuBHble yHUBepPcaJIbHbIE YUeOHbIE /1€iiCTBUSA
Camoopranuszaums:



BBISIBJIAT NPOOJIEMBl Ul pELIEHUs B JKU3HEHHBIX M Y4YeOHBIX CHUTyalUsX,
OPUEHTUPOBATbCSI B pa3IMUYHBIX [OAXOJAaX HPUHATHS pelIeHUu (MHAMBUIYAJIbHOE,
IpyNIIOBOE);

CaMOCTOSITEJIbHO COCTABJISITh IIJIaH, AJITOPUTM pELIEHUs 3aJauyd (WIM €ro 4acth),
BBIOMPATH CIIOCO0 peIeHus ¢ y4ETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHPOBaTh U KOPPEKTHUPOBATh BApUAHTHI PEIIEHUH ¢ y4ETOM HOBOM HH(pOpMaLUH.

CaMOKOHTPOJIb, SJMOIHOHAJILHBIH HHTEJIEKT:

BJIAJIETh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJISI MpoLiecca U Pe3yiabTaTa peIeHUs
MaTeMaTHYeCKOM 3a/1aun, CAMOMOTHBALIUU U pedlIeKCuH;

IPEIBUAETh TPYIHOCTH, KOTOPble MOT'YT BO3HUKHYTh IIPU PELICHUM 3a]laud, BHOCUTh
KOPPEKTHBBl B JICATEIIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HAWJCHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yibTaTa JesTeIbHOCTH OCTaBIEHHON LIEIH U YCIOBUSM,
OOBSICHATh NPUYMHBI JOCTMXKEHUS WM HEJOCTMI)KEHHs LEIM, HaXOIUTh OIIMOKY, JaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY;

BBIpQ)XaTh SMOIMHM TpPU HM3YYCHHH MaTeMaTHYECKUX OOBEKTOB W (PaKTOB, /1aBaTh
SMOLMOHAIBHYIO OLICHKY PELICHHUs 3aauu.

HNPEIMETHBIE PE3YJBTATbBI

K koHmy oOydenus B 7 KJjacce OOyJaroIIMICS MOJYYUT CJEIyIOIIUe MpeaAMETHbIe
pe3yJbTaThl:

Yucsia ¥ BbIYHCIEHUS

PannonaneHbIe yncna.

Ilepexoguts oOT onxHOW (OPMBI 3amUCH YHUCEed K JApyroi (mpeoOpa3oBbIBATh
JECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH B
OECKOHEUYHYIO IECATUUHYIO APOOb).

Hcnonp30BaTh MOHSATHS MHOXKECTBA HaTypaJIbHBIX YHUCCJI, MHOXCECTBA LECJIBIX YHCCII,
MHOXKECTBAa PpAIlMOHAIBHBIX 4YHMCEI MNpPU peIIeHUH 3aJad, MPOBEACHUU pPacCyKICHUH U
JI0Ka3aTebCTB.

ITouuMaTe 1 OOBICHATH CMBICH HOSHHHOHHOﬁ 3alMUCHU HATYpPaJIbHOI'O YUCJia.

CpaBHMBATh U yNOPSAA0YNBATH PALIMOHATIBHBIE YNCTIA.

BeInonHATe, coueTas yCTHBIE U NMUChbMEHHbIE MPUEMBI, apu(METHUECKUE ACUCTBUS C
palnMoHaTbHBIMU YHCJIaMH, HCIIOJIb30BaTh CBOMCTBA YKCEN M INpaBHia JCUCTBHM, MPUEMBI
palMoHaIbHBIX BHIYMCIICHUH.

BrmoaHATE HGIZCTBPI?I CO CTCIICHAMHU C HATYpaJIbHBIMHU IMOKA3aTCIIAMMU.

HaXOJII/ITB 3HA4YCHHUS YHCIIOBBIX BBIpa)KCHHfI, COZACpKAIINX palMOHAJIbHBIC YHCJIa U
CTENEHU C HATypaJbHBIM IIOKa3aTelieM, NMPUMEHATh Pa3HOOOpa3Hble CHOCOOBI U MPUEMBI
BBIUMCIICHUS], COCTABIIATh U OLEHUBATh YHUCIOBBIE BHIPAKEHUS NMPHU PEIICHUH MPAKTHYECKHX
3a7a4 ¥ 3a/1a4 U3 JPYruX y4eOHBIX TPEAMETOB.

OKpyrasTh 4YMCIAa C 33JaHHOW TOYHOCTBIO, a TaKKe IO CMBICIY NPAKTHYECKON
CUTYyallUd, BBIMOJMHATH MPHUKHUAKY M OLEHKY pe3ylbTaTa BBIYMCICHUH, OIEHKY 3HAUYeHUH
YHCJIOBBIX Bblpa)KeHHﬁ, B TOM YHUCJIC IIPpHU PCHICHUHU MMPAKTUYCCKUX 3a/1a4.



Pemate TekcTOBBIE 3a7aud apUPMETUYECKHM CIOCOOOM, HCIIOJIBb30BaTh TAaOJIUIIBL,
CXEMBI, YEPTEXKH, IPYrHe CPENCTBA IPEICTABICHHS JAaHHBIX IIPU PEIICHUH 3a/1a4.

Pemarp npakTUKO-OpUEHTHPOBAHHBIE 33Jaud, CBS3aHHBIE C OTHOLIEHMEM BEJIMYMUH,
IIPONOPLIMOHAIBHOCTbIO BEJIMYMH, MPOLIEHTAMHU, MHTEPIPETUPOBATh PE3YJIbTaThl PELICHUS
3aja4 ¢ y4€TOM OTrpaHUYEHUI, CBA3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMbIX OOBEKTOB.

JemnmocTs.

Jloka3bIBaTh U MPUMEHSATH IIPHU PEIICHUH 3aj7a4 MPU3HAKU JETMMOCTH Ha 2, 4, §, 5, 3,
6,9, 10, 11, npu3Haku JeIMMOCTH CYMMBI U IIPOU3BEACHUS LEJIBIX YUCEIL.

PackiiagpiBaTh Ha MHOXKUTENIN HATYpaJIbHBIC YUCIIA.

CB0oOOHO onepupoBaTh IMOHATHUAMHU: UYETHOE YHUCIIO, HEYETHOE YMCIO, B3aUMHO
IIPOCTHIE YHCIIA.

Haxomuth HamOonbImuii OOMME NeuTeNh U HAaUMEHBIIEe O0INee KpaTHOE 4Yucen U
UCII0JIb30BaTh UX IIPH PELICHUH 3aJa4, IPUMEHATh alnroput™ EBkinuaa.

OnepupoBaTh NOHATHEM OCTaTKa IO MOJYJIO, IPUMEHATH CBOMCTBA CPAaBHEHHH IIO
MOJYJIIO.

Auaredpanyeckue BbIpaKeHHs

BeipakeHus ¢ nepeMeHHbIMU.

Vcnonb30BaTh anreOpanyeckyrd TEPMUHOJOTMIO U CHUMBOJHKY, NPUMEHATh €€ B
IIPOLIECCE OCBOEHUS Y4eOHOT0 MaTepHalia.

HaxoauTh 3HaueHuss OyKBEHHBIX BBIPAXKEHUI IIPU 33JJaHHBIX 3HAUEHUSAX IIEPEMEHHBIX.

Vcnonb30BaTh MOHATHE TOXKAECTBA, BBIIOIHATH TOXKIECTBEHHBIE IPeoOpa3oBaHUs
BBIPAKEHUH, TOKa3bIBaTh TOXKIECTBA.

MHoOrouneHsl.

BoimonHATe 1peoOpazoBaHUsl LENOr0 BBIPAXEHHS B MHOIOWIEH MpPHUBEACHUEM
MOJIOOHBIX CaraeMbIX, paCKpbITHEM CKOOOK.

BbimonHATe nedcTBUS (CIOXKEHHE, BBIYMTAHHE, YMHOXKEHHE) C OJHOWIEHAMHM U C
MHOTOYJIEHAMH, MPUMEHATh (POPMYIIBI COKPALIEHHOTO YMHOXKEHHUS (KBaJpaT U KyO CyMMBI,
KBaJpaT U KyO pa3HOCTH, pa3HOCTb KBaJpaToB, CyMMa M pa3HOCTb KyOOB), B TOM YHCJIE JUIs
YIIPOILEHNUS BEIYACICHUM.

OcylecTBIATh pa3ioKEHUE MHOTOWIEHOB HA MHOXHTEIN C MIOMOILBIO BBIHECEHUS 32
CKOOKH 00I1[ero MHOXHTENS, IPYIIUPOBKU ClIaraéMbIX, IPUMEHSs (OPMYJIbI COKPAILIEHHOTO
YMHOKEHHUS.

[TpumeHnsaTh npeoOpazoBaHUs MHOTOWIEHOB ISl PEIICHUS Ppa3IUYHBIX 33734 M3
MaTEMaTHKH, CMEKHBIX IIPEMETOB, U3 PEATILHON MPAKTUKH.

Hcnons30BaTh  CBOWCTBA  CTENEHEW €  HATypalbHBIMM  [OKa3aTelasIMU  JJIA
npeoOpa3oBaHMs BBIPAKEHUM.

YpaBHeHHs U HEPABEHCTBA

Pemarp nuHelHbIE ypaBHEHUS ¢ OAHOM NIEPEMEHHOM, IPUMEHSSI IIPaBUiIa NIEPEX0/1a OT
UCXOJHOTO YpaBHEHHS K DPAaBHOCWIbHOMY eMmy. IIpoBepsiTh, sIBiseTCS U YHMCIO KOPHEM
YpaBHEHHS.

[TonGupath mpuMepsbl Map YHUCEN, SBISIONIMXCS pEIIeHHEeM JMHEHHOro ypaBHEHHUS C
JBYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPIMHATHOW IJIOCKOCTH TpaduK JMHEHHOrO0 YpaBHEHUS C JBYMs
NEPEMEHHBIMHU, NOJIb3YsCh I'PaMKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemarp cuctemsl IByX JMHEWHBIX ypaBHEHHUH C ByMs IEpEMEHHBIMU, B TOM 4YHCIIE
rpaduuecKu.



CocTaBisATh M pellaTh JMHEHHOE YpaBHEHHME WJIM CHCTEMY JMHEWHBIX ypaBHEHHUH IO
YCIIOBHMIO 3a/la4M, UHTEPIPETUPOBATh B COOTBETCTBMM C KOHTEKCTOM 3aJaud IOJIY4YEHHBIH
pe3ysbTar.

DOYyHKIUH

KoopauHnats! u rpaduku.

N300pakaTh Ha KOOPAMHATHOM MpsIMOM TOYKH, COOTBETCTBYIOLIUE 3aJaHHBIM
KOOp/AMHATaM, JIy4d, OTPE3KH, HWHTEPBAJIbI, 3aIHCHIBATh YHUCIOBBIE TNPOMEXKYTKH Ha
anreOpanveckoMm si3bIKe.

OTMeyaTh B KOOPIAMHATHOM MJIOCKOCTH TOYKH I10 3aJaHHBIM KOOPJMHATAM.

OYHKIUH.

Ctpouts rpaduKu JIMHEHHBIX ()YHKIHHA.

OnwuceBaTh ¢ MOMOLIBI0 (DYHKIMI W3BECTHBIE 3aBUCUMOCTH MEXIY BEITUYMHAMH:
CKOpOCTb, BpeMsl, pacCTOsIHHUE, 1IeHa, KOJIUYECTBO, CTOUMOCTh, IPOM3BOIUTEILHOCTh, BPEMS,
00BEM paboTHI.

HaxoauTs 3HaueHne QyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[TonumaTts rpaduyeckuii crnocod MpeacTaBieHHst U aHAIKM3a WHPOPMAIIUY, U3BJIEKATh
U MHTEPIIPETUPOBATh MH(YOPMAIUIO U3 IPa(hUKOB pealIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

Hcnonb3oBark cBOWCTBA (PyHKIUMI JUIsl aHAn3a rpaMKOB pealibHBbIX 3aBHCHUMOCTEH
(Hymu QyHKIMH, TPOMEXKYTKH 3HAKOTIOCTOSHCTBA (DYHKIUHU, MPOMEXKYTKH BO3PACTaHUS U
yObIBaHus (HYHKIIMH, HAMOOJIbIIIEE U HAMMEHBIIIEe 3HAYCHUST (PYHKIINN).

Vcnonb30BaTh rpa MKy JUIsl UCCIIEIOBAHUS POLIECCOB U 3aBUCUMOCTEH, IIPU PELIEHUU
3aJa4d U3 ApYrux y4eOHbIX PEIMETOB U pealbHON JKHU3HU.

K xonmy oOydenuss B 8 kJjacce o0Oy4arolmuics TOJYYUT CIEAYIOUIUE TMPEAMETHBIC
pe3yabTaThI:

Yucsia ¥ BbIYUCICHUSA

HppaunoHanpHbIe YnCia.

[TonnMath 1 UCTIOIB30BATH MPEACTABICHUS O PACIITUPEHUH YHNCIOBBIX MHOYKECTB.

CBoOogHO omepupoBaTh TOHATHUSIMU: KBaJpaTHBIM KOPEHb, apupMeTHUecKuit
KBaJpaTHBI KOPEHb, MPPALMOHAIBHOE YHUCIO, HAXOJUTh, OLICHUBATh KBaJpaTHbIE KOPHH,
UCIIONB3YSl TIPU HEOOXOIMMOCTH KaJIbKYJISTOP, BBIIIOJHATH MPEOOPa30oBaHUS BBIPAKEHUH,
COZIEpIKAIMX KBAIPATHBIE KOPHU, UCIIOJIB3YS CBOMCTBA KOPHEH.

Hcnonb30BaTh HayaabHbBIE MPEICTABICHUS O MHOXKECTBE JAEHCTBUTEIBHBIX YUCE IS
CpaBHEHHUS, OKPYTJIEHUS U BBIYUCICHUN, M300pakaTh JACHCTBUTENbHBIC YHCIA TOYKAMHU Ha
KOOPAMHATHOU IIPSIMOA.

Hcnons3oBarh 3anvcu OONBIIMX U MAJIBIX YHCEN ¢ TIOMOIIBIO JECITHYHBIX ApoOei u
crenened yucia 10, 3amUChIBaTh W OKPYTJISATH YMCIOBBIC 3HAYEHUS PEATbHBIX BEIHYUH C
HCIIOb30BAHUEM PA3HBIX CUCTEM U3MEPEHUM.

J1enmuMOcCTb.

CBoOoaHO omepupoBaTh TMOHATHEM OCTAaTKa MO MOMAYJII0, MPHUMEHSIThH CBOMCTBA
CpaBHEHUH 10 MOJYJIIO0, HAXOJAUTh OCTATKH CYMMBbI M IPOU3BEICHUS 110 JAHHOMY MOAYJIIO.

Auredpanyeckue BbIpasKeHUs

JpoOHO-palinoHaNBEHBIE BEIPAXKEHHUS.

Haxomuth  nmomycTumble  3Hau€HHs  MEPEMEHHBIX B JIPOOHO-palMOHANbHBIX
BBIPKCHUSX.

[TpuMeHsSITh OCHOBHOE CBOMCTBO PAallMOHAIBHON IPOOH.



BeimonuATe npuBeneHue anreOpanyeckux ApoOeil Kk oOmeMy 3HaMeHaTello,
CJIO’KEHHE, YMHOKEHHE, JeJIeHUE alre0pandeckux Apooeil.

BBIMONHATE TOXKIECTBEHHBIE TPE0OPa30BaHuUs PAIMOHATBHBIX BBIPAKCHHA.

[TpumeHsTh npeoOpa3oBaHMs BBIPAKCHUN [UIS pEIICHHs Ppa3IHYHBIX 337ad U3
MaTEMaTHKH, CMEKHBIX IIPEIMETOB, U3 PEAILHOM TPAKTUKH.

Crenenu.

[IpuMeHSATh MOHATHE CTENEHU C ILEJBbIM IOKa3aTesieM, BBIOJIHATH MPeoOpa3oBaHuUs
BBIPAKCHUM, COAEPIKALLUX CTEIIEHU C LEJIBIM [T0KA3aTEIIEM.

HppanmoHanbHbIe BBIPAKEHUS.

Haxomute pmomycTumble 3HA4YEHHs IIEPEMEHHBIX B  BBIPAKECHHAX, COICPKAIIMX
apupMeTHIECKIe KBaIpaTHBIE KOPHHU.

BobinonHATe 1peoOpa3oBaHus HppalMOHANIbHBIX BBIPAXKEHUN, HCIIONIb3YS CBOMCTBA
KOpHEil.

YpaBHeHNsI 1 HEPABEHCTBA

Pemarp kBagpaTHbIE ypaBHEHUS.

Pematb 1poOGHO-paliioHaIbHbIE YPAaBHEHUSL.

Pemarp JsMHElHBIE ypaBHEHMsS C IIapaMeTPAMM, HECJIOXKHBIE CHUCTEMBI JIMHEHHBIX
YPaBHEHUI C IapaMETPaMHU.

[IpoBomuTh HCCIIEOBAaHUS YPAaBHEHUHM U CHUCTEM YpPAaBHEHMI, B TOM 4YHUCIE C
MIPUMEHEHUEM TIpapUUecKUX MNpeJCTaBICHUN (yCTaHABIMBAaTh, UMEET JIU YPAaBHEHUE WIIU
cucTeMa YpaBHEHUH peleHus, eClid UMEET, TO CKOJIbKO, U IIpoYee).

IlepexoauTh OT CIOBECHON (GOPMYJIMPOBKM 3aJaud K €€ anredpanyeckoil Mojenu ¢
MOMOUIBI0 COCTABJICHUS YpPaBHEHUS WM CHUCTEMbl YypaBHEHUH, WHTEPIPETUPOBATh B
COOTBETCTBUH C KOHTEKCTOM 33J1a4M IOJyYECHHBIN PE3YJIbTAT.

[IpuMeHTh CBOMCTBA 4YHMCIOBBIX HEPABEHCTB JUIS CpPaBHEHMS, OLICHKH, pEIIaTh
JMHEWHbIE HEpPaBEHCTBA C OJHOW IEpEeMEHHOM M MX CUCTeMbl, JaBaTh TIpaduyecKyro
MJUTFOCTPALIMIO0 MHOYKECTBA PEIICHUH HEPABEHCTBA, CHCTEMBbI HEPAaBEHCTB.

DOyHKIUHT

[loHnMaTh M UCHONB30BaTh (YHKUMOHAJBHBIE TOHATHA U S3bIK  (TEPMUHBI,
CHUMBOJIMYECKHE 0003HAu€HUsI), ONpPEeNATh 3HaueHHe (QYHKIMM MO 3HAYEHUIO apryMeHTa,
OTpeeNsATh CBOMCTBA (pyHKIMHU 1O €€ TpaduKy.

Crpouth rpapuku (QYHKIMH , ONMCHIBAaTH CBOWCTBAa YMCIOBOM (YHKIMM 1O €€

rpaduky.

K koHmy oOydenus B 9 KJjacce oOOyYaroIIMICS TOJYYUT CIEIyIOIIUE TMpeAMETHbIE
pE3yNbTaThI:
Yucia v BbIYUCTICHUSA
CB000/HO OmepupoBaTh MOHATUSMH: KOPEHb N-U CTENEHH, CTENEeHb C PallMOHAIBHBIM
MIOKa3aTejIeM, HaXOAWTh KOPEHb N- CTENEHM, CTENEHb C pallMOHAJIbHBIM IIOKA3aTENEM,
UCIOJIb3YSl NMPU HEOOXOIUMOCTH KalbKYJSATOp, MPUMEHSITh CBOICTBA KOpHS N-il CTeNeHH,
CTETEeHHU C PAllMOHAIBHBIM ITOKa3aTeeM.
Hcnonp30BaTh MOHSATHE MHOXKECTBA JIEHCTBUTENBHBIX YMCENI IMpPU PELICHUM 3a]ad,
IIPOBEJIEHUH PACCYXACHUN U JOKA3aTEIbCTB.
CpaBHMBATh M YNOPSIOYMBATh JCHCTBUTENBHBIE YHUCIA, OKPYIJIATh AECHCTBUTEIbHBIC
qHca, BBITOJIHATE IPUKUAKY PE3yJIbTaTa BEIUMCIEHUH, OLIEHKY YMCIOBBIX BBIPAXKEHUH.
Auredpanyeckue BbIpasKeHUs



CBoOOHO omepupoBaTh IOHATHEM KBaJpaTHOIO TPEXWICHA, HAXOAUTh KOPHHU
KBaJIpaTHOIO TPEXUJICHA.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA JIMHEWHBIE MHOKHUTEIIN.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHelHble M KBaJgpaTHbIE YPaBHEHUs, YpPaBHEHHUsS, CBOJAALIMECS K HUM,
IpOOHO-paLlMOHAIbHBIE YPABHEHMSL.

Pemrate HecI0XKHbBIE KBaIpaTHBIC YPABHEHHUS C TAPAMETPOM.

Pemate nuHeiiHbIE HEpaBeHCTBA, KBaJpaTHBIC HEPABEHCTBA, HCIIOJIB30BaTh METOJ
MHTEPBAJIOB, U300paXkaTh peIlIeHNEe HEPABEHCTB Ha YMCIOBOM NPSMOM, 3alMChIBAaTh PELLICHUE
C NOMOIIIbIO CUMBOJIOB.

Pemrarte cucrembl ABYX TUHEWHBIX YPaBHEHUH C IByMsI IEPEMEHHBIMH U CUCTEMBI JIBYX
YpaBHEHH, B KOTOPBIX OHO YPAaBHEHHUE HE SBISIETCS JIMHEHHBIM.

Pemiate HecI0kKHbBIE CUCTEMbI HEIMHEHHBIX YPAaBHEHUH C TapaMeTpOM.

[IpuMeHsATH METOIbl PaBHOCWIIBHBIX IpeoOpa3oBaHUil, 3aMeHbl IE€PEMEHHOH,
rpauyecKoro MeTo/1a Mpu pelieHnH ypaBHEeHUM 3-ii u 4-1 cTeneHen.

Pemrate cucTeMbl JMHEHHBIX HEPABEHCTB, CHCTEMBbl HEPAaBEHCTB, BKIIOYAIOIINE
KBaJ[paTHOE HEPAaBEHCTBO, U300paXkaTh PELICHNE CUCTEMbl HEPABEHCTB HA YMCIIOBON MPSAMOI,
3aIMCBIBATh PEIIEHUE C IOMOIIBIO0 CUMBOJIOB.

Pemate ypaBHEHHs, HEpaBEHCTBA M MX CHCTEMBI, B TOM YHCJE C OTPaHHMYCHHSIMHU,
HaTpuMep, B LEbIX YHCIAX.

[IpoBoUTH HCCIIEAOBAaHUS YpPaBHEHMH M CUCTEM YpaBHEHHWIl, B TOM 4HcIe C
IIpUMEHEHHEM TIpadUuecKuX IpeicTaBlIeHUil (ycTaHaBIMBaTh, UMEET JIM ypaBHEHHUE WIIU
crcTeMa YpaBHEHUH pelIeH s, €ClIi UIMEET, TO CKOJIBKO, B ITpoYee).

Pemrate TekcTOBBIE 3aauM anreOpaMuecKuM CIIOCOOOM C TOMOIIBIO COCTAaBIICHUS
ypaBHEHMI, HEPABEHCTB, UX CUCTEM.

Hcnonb3oBaTh ypaBHEHHUs, HEPABEHCTBA M UX CHUCTEMbl Uil COCTaBJICHUS
MaTeMaTHYeCKON MOJIENI peallbHOW CHTYalluu WJIM MPHUKIIATHON 33aJauu, HHTEPIPETHPOBATh
MIOJTyYeHHBIE PE3YJIbTAThI B 33JAHHOM KOHTEKCTE.

YucJi0BbIe NOCJIEA0BATEIbHOCTH U POIPeCcCUH

CB00OO/HO omepupoBaTh MOHATHAMM: 3aBUCUMOCTb, (QYHKLHUSA, rpaduk (yHKIHH,
npsiMasi  TIPOTIOPLIMOHANBHOCTh, JIMHEHHAs (QYHKOWsA, OOpaTHas MPOIOPIHUOHAIBHOCT,
napa6oda, rurnep0osia, KyCO4HO-3a/IaHHast PyHKITUS.

HccnenoBath QyHKIUIO 1O €€ rpaduKy, yCTaHaBIMBaTh CBOMCTBAa (PyHKIMI: 0OjacTh
OIpeJIeNIeHUsl, MHOXKECTBO 3HAueHUH, Hylu (yHKIHMH, MPOMEXYTKH 3HAKOIOCTOSHCTBA,
MPOMEKYTKH BO3pacTaHUs ¥ YOBIBaHWs, YETHOCTb W HEYETHOCTh, HaWOONbIIee W
HaMMEHBIIIee 3HAYCHUS, ACUMITTOTHI.

Pacnio3HaBath KBajpaTHuHyl0 (yHKOMIO TO (dopMmyse, MPUBOAUTH MPUMEPHI
KBaJpaTUYHBIX (GYHKLUUH U3 peabHOMN KU3HU, PU3HKH, TEOMETPHH.

OmnpenensaTh TOJOXKEHUWE TpaduKa KBAIPATUIHOW (YHKIMH B 3aBUCHMOCTH OT €€
K03 (HULIHEHTOB.

Crpoutb rpaduk KBaapaTUYHONH (YHKIMH, ONUCHIBATH CBOMCTBAa KBaJPaTUUHOM
¢byHkuuu no e€ rpaguky.

Hcnons30BaTh CBOMCTBA KBAIPpaTUIHON (DYHKITMH JIJIsI PEIICHHS 3a/1a4.

Ha mpumepe kBagpatnuynoil GpyHkImu ctpouth rpaduk ¢pyuakmuuu y =af(kx + b) + ¢ ¢
OMOUIBIO ITpeoOpa3zoBanuii rpaduka pynkmm y=F(x).



WnmoctpupoBaTh ¢ MOMOLIbIO T'payKa pealbHYI 3aBUCUMOCTb MM IPOLECC MO MX
XapaKTePUCTUKAM.

ApudmMeTnyecKkasi 4 reoMeTpuYecKasi MIPOrpeccuu

CB00OOHO oOmEepUpOBaTh MOHATHAMH: TOCIEIOBATEIBHOCTh, apU(pMeTHdyecKas |
reoMeTpHUECKasi IPOrPECCHH.

3agaBaTh IOCIIENOBATEIIBHOCTU Pa3HbIMU CHOCOOAMH: ONMUCATENbHBIM, TaOJIMUYHBIM, C
MOMOIIBIO (hOPMYJIBI N-TO YWIEHA, pEKYPPEHTHBIM.

BBIMONMHATE BBIYUCIEHHS ¢ UCIONb30BaHUEM (hopMyl N-ro ujieHa apupMeTudeckoi u
reOMETPHUECKON ITpOrpeccuii, CyMMBbI NIEPBBIX N YJIEHOB.

N300pakaTh 4IeHbl IOCIEI0BATEIBHOCTH TOUKAMH Ha KOOPIMHATHOM IIIOCKOCTH.

Pemarp 3amaum, CBsSI3aHHBIE C YMCIOBBIMHM I10CJIEIOBATEIBHOCTSIMH, B TOM YHUCIIE
3aJ1a4M U3 peabHOM KU3HHU (C UCIOIb30BAaHUEM KAJIbKYJISTOPA, LH(PPOBBIX TEXHOJIOTHUI).

Pacnio3HaBath ¥ NpPUBOAMTH  HIpPUMEpPbl  KOHEYHBIX M OECKOHEYHBIX
[10CJIe/I0BATEIbHOCTEH, OTPAHUYECHHBIX IOCIEI0BATEIbHOCTEH, MOHOTOHHO BO3PACTAOLIMX
(YOBIBAOIINX ) ITOCIICIOBATEIILHOCTEH.

Nwmetp nipesncraBieHre O CXOAUMOCTH IOCIEI0BATENbHOCTH, YMETh HaXOJIUTh CYMMY
0eCKOHEUHO yOBIBAIOLIEH reOMETPUUECKOM POrpecCcUy.

[TpuMeHsATH METOJ MaTeMaTUYECKON MHIYKIIMU IPU PELICHUH 3a/1a4.

3. TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

Bcero DJIEKTPOHHBIE

Ne uugposbie
Conep:xanue pa3aena / Tema ypoka
n/n o0pa3oBaTejbHbIe

pecypchl

Paznen 1. Uncna u Berunciaenns. Paunonanbupie yncaa (11 yacos)
IToBropenue. Pannonansusie uncna. MOT Ne 2-09- 1
2022.
[ToBTOpenue. CpaBHeHUE, YIOPAI0UYMBAHUE U 1
2 apupMeTHyecKre JeMCTBUS C pallMOHAIbHBIMHU
qHCcIaMu

3 [ToBTOopenue. Uucnoas npsiMasi, MOITYJIb YUCIa

HOBTOpCHI/IC. HpOLIeHTBI, 3aIllUChb MPOUCHTOB B 1
BUC IlpO6I/I n Ilp06I/I B BU/JIC ITPOLICHTOB

[ToBTOpenue. Tpu OCHOBHBIE 33/1a4X HA MPOLIEHTHI

HOBTOpCHI/IC. TpI/I OCHOBHBIC 3a1a4U Ha IMPOLCHTHI 1

[ToBTOpeHue. Pemenne TEKCTOBBIX 3a7a4
apu(pMETHYECKUM CIIOCOO0OM

[ToBTOpenue. Pemenne 3a1a4 u3 peaibHOM 1
8 MPaKTUKHU Ha 9aCTH, IPOOH, TIPOIICHTHI,
MPUMEHEHNUE OTHOIEHUN W IPOMOPIUNA PU




pelieHuu 3a1a4y

[ToBTOpenue. Pemenne 3a1a4 U3 peajibHOM 1

9 IIPAKTUKH Ha 4acTH, IpOOU, IPOLIEHTHI,
IIPUMEHEHHE OTHOLIEHUH U MPONOPIIMHA ITpU
peleHnH 3a1a4

10 IToBTOpenue. PeasbHble 3aBUCUMOCTH; pEeILICHHE 1
3aJja4d Ha JBWO)KEHUE, paboTy, HOKYIIKH, HAJIOTH

11 Konrponsnas padora Ne I 1o teme 1
"PannonanpHble yncna”

Paznen 2. ®yuknuu. Koopannarsl u rpadpuxu. @ynkuuu (17 yacon)

12 Pabora Hag ommOKkamMu KOHTPOIBHON paboTh! Ne 1. 1
Koopaunara Touku Ha npsiMoi

13 YucaoBbie TPOMEKYTKH

14 YucnoBbie TPOMEKYTKH 1

15 PaccrosiHne Mexay 1ByMsi TOUKaMH KOOPAMHATHOU
IpsAMON

16 [IpsimoyronbHas cucreMa KoopauHat. AGciucca u 1
Op/MHAaTa TOYKU Ha KOOPAMHATHOM MJIOCKOCTH

17 [IpsimoyronbHas cucrema KoopauHat. Abcuucca u 1
Op/IMHAaTa TOYKU Ha KOOPAMHATHOM MJIOCKOCTH

18 [Ipumeps! rpadukoB, 3a1aHHBIX (HOpMyIaMu 1

19 Urenue rpaukoB pealbHbIX 3aBUCUMOCTEN

20 OyHKIIMOHAIBHBIE 3aBUCUMOCTH MEXKITY
BEIIMYMHAMU

21 [Tonarue Gpynkiun. @yHKIUSA KaK MaTeMaTHYECKast 1
MO/IJIb PEaTbHOTO Mpolecca

29 [Tonarue Gpynkiun. @yHKIUSA KaK MaTeMaTHYECKast 1
MO/IJIb PEaTbHOTO Mpolecca

93 [Tonstue pynkunu. OyHKINA KaK MaTeMaTH4yecKas 1
MO/I€JIb PEATBHOTO MpolLecca

24 OO6nactp ornpeseneHus 1 001acTh 3HAUCHUIH 1
byHKIIUN

o5 O6nactp ornpeseneHus 1 001acTh 3HAUCHUIH 1
byHKIIUN

26 CriocoOb1 3aanust pyHKITHH

27 I'paduk ynkumm 1

28 KonTponbnas padorta Ne 2 o reme "Koopaunate! u
rpaduxu. OyHkun"

Pa3nea 3. Anredpandeckue Bbipa:keHusi. BoipaxkeHus ¢ nepeMeHHbIMH (7 4acoB)
29 Pabota Hag ommOKkaMu KOHTPOJIBHOU paboThI Ne 2. 1




Bripaxkenue ¢ nepeMeHHbIMU. 3HaYEHHE
BBIPAKECHUS C [IEPEMEHHBIMU

30 Bripaxxenue ¢ nepeMeHHbIMU. 3HAYEHUE 1
BBIPQXKEHUS C IEPEMEHHBIMU

31 Bripaxkenue ¢ nepeMeHHbIMU. 3HaYEHHE 1
BBIPQXKEHUS C IEPEMEHHBIMU

32 [IpencraBnenue 3aBUCUMOCTH MEK]1y BEIMUYNHAMU 1
B BUJIe (OPMYIIBI

33 [IpencraBieHue 3aBUCMOCTH MEX]y BETUUMHAMHU 1
B BUJIe GOPMYIIBI

34 Brraucnienus mo gpopmynam 1

35 Boruncnenus o hopmynam 1

Pa3nen 4. YpaBHeHusi u cucteMbl ypaBHeHuii. JInneiinbie ypapaenus (10 yacoB)

36 VYpaBHeHue ¢ oqHou nepeMenHou. Kopenpb 1
YpaBHEHUS

37 CBoiicTBa ypaBHEHHUI C OAHOU MTEPEMEHHOMN 1

38 CBoiicTBa ypaBHEHHI C OJTHOHN MEpEeMEHHON 1

39 PaBHOCUIIBHOCTH ypaBHEHUIT 1

40 YpaBHEHHE KaK MaTeMaTH4YECKasi MOJIEIb PEAIbHON 1
CUTYyaluu

41 Yucno KopHEHN IMHEHHOTO ypaBHEHUS 1

42 Yucno KopHEHN IMHENHOTO ypaBHEHUS

43 Pemenne TeKCTOBBIX 33714 € MOMOIIBIO JTMHEHHBIX
YpaBHEHUU

44 JIuneitHOE ypaBHEHHE, COEPKALLEE 3HAK MOLYJIA

45 KonTponbnas padota Ne 3 no temam "BeipaxeHus
¢ nepemMeHHbIMU", "JInHENHbIE ypaBHEHUS"

Pa3nes S. YUncna u Bpruncienns. CreneHb ¢ HATYpaJbHBIM NOKa3aTesneM (6 yacoB)

46 Pabota Hag ommOkaMu KOHTPOJIBHOU paboThI Ne 3. 1
CreneHb ¢ HaTypaJbHBIM IIOKa3aTeIeM

47 CBoliCTBa CTENEHU C HATYPAJIBHBIM [TOKA3aTEIEM 1

48 CBolicTBa CTENIEHU C HATYPAJIBHBIM [10KA3aTEIEM 1

49 CBoliCTBa CTENEHU C HATYPAJIBHBIM [TOKA3aTEIEM 1

50 3anuce yucia B 1eCATUYHON O3UIIMOHHON 1
CUCTEME CUHMCIICHUS

51 3anuce 4uCia B IECATUYHON O3UIIMOHHOU 1
CUCTEME CUHMCIICHUS

Pazgen 6. AnredOpanyeckue BoipakeHusi. MHOrowiensol (23 yaca)
52 Onnounensl. OTHOWIEH CTAaHJAPTHOTO BUJA. 1




CreneHnp olHOUIEHA

53 Opnownenbl. OHOUIEH CTaHAAPTHOTO BHIA. 1
CreneHp oqHOYIEHA

54 MHorowieHsl. MHOrOWwIeH CTaHAapTHOTO BUA. 1
Crenenp MHOTOUJIEHA

55 MHorowieHsl. MHOrOWwIeH CTaHAapTHOTO BUA. 1
Crenenp MHOTOUJIEHA

56 CrnosxeHue ¥ BBIMUTAHHE MHOTOYJICHOB 1

o7 CnoxxeHue ¥ BBIUUTaHUE MHOTOUYJICHOB 1

58 CnoxeHue ¥ BBIUUTaHUE MHOTOUYJIEHOB 1

59 YMHOXKEHUE U JETIEHUE MHOTOWIEHOB 1

60 VYMHOXEHHUE U JeJIeHHe MHOTOYWICHOB 1

61 YMHOXKEHUE U JETIEHUE MHOTOWIEHOB 1

62 VYMHOXEHHUE U eJIeHHe MHOTOYWIEHOB 1

63 [IpeoOpazoBaHme 1ENOTO BEIPAKCHHSI B MHOTOWICH 1

64 [IpeoOpazoBanme EIOr0 BEIPAKECHHUS B MHOTOWICH 1

65 [IpeoOpazoBaHme EIOr0 BEIPAKEHHUS B MHOTOWICH 1

66 Kopau MHOTOWICHA 1

67 Kopau MHOrO4IIEHA 1

68 ToxnectBo. ToxaecTBeHHBIE TPEOOPa30BAHUS 1
anredpanvyecKuX BhIpAKEHUI

69 ToxnectBo. ToxnecTBeHHBIE TPEOOPA30BAHUS 1
anreOpanvdeckux BhIpaKEHUI

70 ToxnectBo. ToxaecTBeHHBIE TPEOOPa30BAHUS 1
anreOpanvdecKux BhIpAKEHUI

71 ToxnectBo. ToxaecTBeHHBIE TPEOOPa30BAHUS 1
anredpanvyecKuX BhIpAKEHUIN

7 ToxnectBo. ToxnecTBeHHBIE TPEOOPa30BAHUS 1
anreOpanvdecKux BhHIpAKEHUI

73 JlokasaTenbCTBO TOKIECTB 1

74 Konrponsnas padora Ne 4 o temam "CremneHs ¢
HaTypaJbHBIM NOKa3zareneM', "MHorouieHs!"

Paznen 7. Anredpanyeckue Boipaxkenusi. @opmyJibl COKpaleHHOTro yMHo:keHus (144yacoB)

75 Pa6ota Hax ommOkamu Ne 4. KBagpat cyMMbI 1 1
KBaJIpaT Pa3HOCTH JIBYX BBIPAKCHHH

76 KBaznpaT cyMMBbl HECKOIBKUX BBIPAKEHUN 1

77 Ky6 cymMBbI 11 KyO pa3HOCTH IBYX BbIpaKE€HHI 1

78 Pa3HoCTh KBaipaTOB ABYX BBIPAKECHUI 1

79 [IpousBeneHne pa3HOCTH U CYMMBI IBYX 1




BBIPAKCHUI
80 HpOI/ISBeI[ej-II/IC Pa3HOCTH U CYyMMBI JIBYX 1
BBIpKEHUN
81 CyMmMa 1 pa3HOCTh KyOOB JIBYX BBIpa)KECHHM 1
82 CyMMa 1 pa3HOCTb KYOOB JIBYX BBIPQKCHUM 1
83 Paznoxenne MHOTOWIEHa HA MHOXKUTENIN 1
84 [IpousBeneHre pa3sHOCTU CYMMBI JIBYX BBIPayKEHUH, 1
CyMMa U Pa3HOCTh KyOOB JBYX BBIPRKCHHIA
85 Pa3noxxeHre MHOTOUIEHA HA MHOKUTEIH 1
86 Briaecenue 001mero MHOKHUTENS 32 CKOOKH 1
87 MeTtoa rpynnupoBKu 1
88 KonTponbnas padora Ne 5 no teme "dopmysis 1
COKPALIEHHOI'0 YMHOXEHHUS"
Pa3znea 8. Uucna u Boiuuciaenus. Jeaumocts (10 yacos)
89 Pabora Hag ommOkaMu KOHTPOIBHOU paboThI Ne 5. 1
JlenumocTs nenbix uncen. CBoiicTBa JeTMMOCTH
90 JlenumocTh menbix yncen. CBOHCTBA JSIMMOCTH
o1 IIpocThie U cocTaBHbIe Uncaa. YETHBIE U HEUETHBIE 1
qucna
92 [Ipusnaku nenumoctu Ha 2, 4, 8, 5, 3, 6,9, 10, 11
93 [Ipusnaku genumoctu Ha 2, 4, 8, 5, 3,6, 9, 10, 11 1
94 [Tpu3Haku JETMMOCTH CYMMBI U TIPOU3BEICHUS
IIEJBIX YUCEIT TP PEIICHUHN 3319
95 HauGonpmmii 001mmii 1e1uTeNh 1 HAUMEHbBIIIEe 1
oO11ee KpaTHOE JIBYX YHCE
96 B3aumno npocTeie yncna
97 AnroputMm EBxinna. Jlenenue ¢ octaTkom
08 CpaBHeHUS 1ENbIX YHCeN 10 MO0
HATypaJIbHOTO YKcia
Paznen 9. ®yukuumn. Jluneitnas ¢pyukuus (16 yacon)
99 Jluneitnas ynkuus, e€ cBolicTBa 1
100 JIuneitnast GyHKIMS, €€ CBOICTBA 1
101 Jluneitnas pyHkuus, e€ cBolicTBa 1
102 I'padux nuHeHON QyHKIINH 1
103 I'padux muHEHHON QyHKIIH 1
104 I'padux nuHeHON QyHKINH 1
105 I'padux muHEHHON QyHKIIH 1
106 I'padpux pyHkuuu y = | X | 1
107 I'paduk yakmmm y = | x | 1




108 I'padux pysHkumm y = | x | 1
109 I'paduk yakmmm y = | x | 1
110 Kycouno-3ananusie pyHKINU 1
111 Kycouno-3amannpie yHKIIMH 1
112 Kycouno-3anannsie pyHKINU 1
113 Kycouno-3amannpie yHKIIMN 1
114 KonTponbHas padora Ne 6 mo Temam "Jlenmumocts", 1
"Jluneiinas GyHkius"
Pazgen 10. YpaBHeHus U cucTeMbl ypaBHeHHUii. CucTeMbl JTHHEHHBIX YPaBHeHUI
(14 yacoB)
115 PaGora Hax ommOkaMu KOHTPOIBHON paboThl No 6 1
VYpaBHeHHeE ¢ IByMsI IEPEMEHHBIMU
116 VYpaBHeHUE ¢ ABYMs [IEPEMEHHBIMU
117 I'paduk JIMHEHHOTO ypaBHEHUS C ABYMS
MIEPEMEHHBIMH
118 I'paduk nuHEitHOTO ypaBHEHUS C ABYMS 1
NEPEMEHHBIMU
119 CucreMbl TMHENHBIX YpaBHEHUH C ABYMS 1
MIEPEMEHHBIMH
120 CucTeMbl TMHEWHBIX YpaBHEHUH ¢ ABYMs 1
NEPEMEHHBIMU
121 I'paduueckuit MeTOJI peIIeHus: CUCTEMBI JIMHEHHBIX 1
YpaBHEHUH C IByMs IEPEMEHHBIMU
199 I'padnueckuit MeTO perieHns CUCTEMBbI TMHEHHBIX 1
YpaBHEHHH C IBYMsI TIEpEeMEHHBIMU
Pemrenne cucreM TUHEHHBIX YPAaBHEHUN C ABYMs 1
123 NEePEMEHHBIMH METOJIOM MOJICTAHOBKU M METOIOM
CITOKEHHSI
Pemrenne cucreM JTUHEHHBIX YPABHEHUN C ABYMs 1
124 MEPEMEHHBIMH METOJIOM MOJICTAHOBKU M METOJIOM
CIIOKEHHS
Pemrenne cucreM TMHEHHBIX YPaBHEHUH C IBYMsI 1
125 NEePEMEHHBIMH METOJIOM MOJICTAHOBKU M METOIOM
CIIOKEHHS
Pemrenne cucreM TMHEHHBIX YPaBHEHUH C IBYMsI 1
126 MepEMEHHBIMU METOJIOM TTOACTAHOBKU U METOI0M
CITOKEHHSI
127 Cuctema IByX JTMHEHHBIX YpaBHEHUI ¢ ABYMs 1
MEPEMEHHBIMH KaK MOJIEb PEaIbHON CUTyalluu
128 [TpoBepounas pabota o reme "Cucremsl 1




JUHENHBIX YypaBHEHUH"
Paszgea 11. IloBTopenue (8 yacoB)
129 [ToBTOpenue u o6o0menue. Beipaxxenus ¢ 1
MIePEeMEHHBIMU
130 [ToBTOpenue u 0600menne. CTeneHs ¢ 1
HATypaJIbHBIM MOKa3aTelieM
[ToBTOpenue u 0600menne. OaHOUICHBI U 1
131 MHOTO4JICHBI. TOX/IeCTBEHHBIC ITPEoOpa30BaHUs
anreOpanveckux BhIpAKEHUI
132 I'onoBast kOHTpOIBHAS paboTa
PaGota Hax ommOkaMu roJOBOi KOHTPOJIbHOM
133 pabotsl. [ToBTOpenue u 0606meHue. opmyIbt
COKpPAILEHHOTO YMHOXCHUS
134 [ToBTOpenue u 0600menne. KoopauHatel u 1
rpaduKH.
135 [ToBTrOopenue u o6o0menue. JlnneiHas GyHKIHS 1 1
e€ CBOMCTBA
136 [ToBTOpenue u 06o0mEeHue. Pemenue cucrtem 1
JIMHEWHBIX YPABHEHUH C ABYMs IEPEMEHHBIMU
Hroro: 136 yacos
8 KJIACC
Koa- DJIeKTPOHHbIE
Ne ni/m Coaep:xanue pasgena / Tema ypoka Bo wHpposLIe
yacoB  o0Opa3oBaTesIbHbIE
pecypcsl
Pa3nes 1. YpaBuenusi u HepaBencTBa. HepaBencrsa (24 yaca)
1 Hatypanbnsle u nensie uncna (noropenue) MOT 1
Ne2-09-2022.
5 [Tpu3naku genumoctu. PaznoskeHue Ha MpocThie 1
MHOKUTENH. (IOBTOPEHHUE).
3 PanmonansHbie yncna(IOBTOPEHUE)
PanmonansHbIe 9nciia(TIOBTOPEHHE)
5 Pemrenne ypaBHEHUN ¢ OJJTHON IIEPEMEHHOU
(moBTOpEHUE)
5 Pemienue ypaBHeHHi C OTHOW MEPEMEHHON 1
(moBTOpEHUE)
7 DopMyIIBl COKPAIIEHHOTO YMHOXEHUS 1
(moBTOpEHUE)




8 @opMyJIbl COKPAILIEHHOTO YMHOXKEHUS 1
(moBTOpEHUKE)

9 [IpeobpazoBanue anredpandecKux BoIpaKCHUIH 1

10 [IpeoOpa3oBanue anredpandecKux BhIPAKEHUI 1

11 [IpeobOpazoBanue anredpanyecKux BoIpaKCHUIH 1

12 UYucnossle HepaBeHCTBA .CBONCTBA YHCIOBBIX 1
HEPaBEHCTB

13 UYucnossle HepaBeHCTBA .CBONCTBA YHCIOBBIX 1
HEPABEHCTB

14 HepagenctBo ¢ nepemennoii. Ctporue u 1
HECTPOrue HEPaBEHCTBA

15 Jloka3aTesbCTBO HEPABEHCTB

16 CnoxxeHne 1 yMHOKEHHE YUCIOBbIX HEPABEHCTB.
OrneHrBaHME 3HAYCHUS BHIPAKCHUS
[lonsiTHE O pelIeHNN HEPaBEHCTBA C OJAHOU 1

17 nepeMeHHON. MHOKeCTBO pPElIeHN HEpaBEHCTBaA.
UucnoBble TPOMEKYTKH

18 PaBrOcwiibHBIE HEpaBeHCTBA. HepaBeHCTBO- 1
CIIEJICTBUE

19 JInnelHOe HEPABEHCTBO C OHOW MEPEMEHHON U 1
MHOKECTBO €0 PEIICHUI

20 Pemienue nuHEeHBIX HEPABEHCTB C OJHOM 1
[IEPEMEHHOMN

21 Cuctembl TUHEHHBIX HEPABEHCTB C OJHOM 1
IIEPEMEHHOMN

29 Cucrembl TMHEHHBIX HEPABEHCTB C OAHOU 1
IIEPEMEHHOMN

23 Pemrenre TeKCTOBBIX 3a]1a4 € MOMOIIBIO JTMHEHHBIX 1
HEPABEHCTB C OJITHOM MEPEMEHHOM

24 KonTponbnas padora Ne 1 nmo reme "Hepasencrna" 1

Pa3nes 2. YUncna u Bprunciaenus. Kpaaparnobiii kopens (13 yacoB)

o5 Pa6ora Hax ommOkamMu KOHTpOIBHON paboTh! Ne 1. 1
KBagparusie kopHU

26 Apudmernueckuii KBapaTHBIN KOPEHb U €T0 1
CBOMCTBA

97 ApubdmMeTnieckuii KBaJpaTHBI KOPEHb U €ro 1
CBOMCTBA

28 [TonsTre nppauyroHaneHOTO YKncna. JleincTeus ¢ 1
HMPPALMOHAIIBHBIMU YU CJIAMH

29 CBoiicTBa IEUCTBUH C UppaAITMOHATHHBIMH 1




qucjiaMu

30 CpaBHeHUE UPPALMOHAIBHBIX YUCEll
MHOXECTBO I€UCTBUTEIIBHBIX YHCEIL.
31 [IpencraBieHus 0 pacCHIMPEHUAX YUCIOBbBIX
MHOKECTB
JlonmycTruMble 3HaYEHUs IEPEMEHHBIX B 1
32 BBIPOKEHUSX, COJCPKALINX apu(PMETHUECKHIE
KBa/IpaTHbIE KOPHU
33 ToxnecTBeHHbIe IPe0Opa30BaHUs BBIPAKEHUH, 1
coJiepKalux apupMeTHIecKre KBaJpaTHbIe KOPHU
34 ToxnecTBeHHBIE TPe0OPa30BaHNUs BHIPAKEHUH, 1
coJiepKalux apupMeTHYecKre KBaJpaTHbIe KOPHU
35 ToxnecTBeHHBIE TPe0OPa30BaHNUS BBIPAKEHHIH, 1
coZiep Kalix apu(pMETHIECKHE KBapaTHbIE KOPHH
36 ToxnecTBeHHbIe TPe0Opa30BaHuUs BhIPAKEHUH, 1
coJiepKalux apupMeTHYecKre KBaJpaTHbIe KOPHU
37 KonTponbnas padora Ne 2 no teme "KBagpatHblit 1
KOpEHBb"
Pa3nen 3. YpaBHuenusi u HepaBencTBa. KBaaparnsie ypaBHenus (17 yacoB)
38 Pa6ora nag ommbkamu Ne 2. KBagpatHoe 1
yYpaBHEHUE
dopMyIta KOpHENH KBAaJPATHOIO YPABHEHUS. 1
39 KonnyecTBo NeiiCTBUTENBHBIX KOPHEH
KBaJIpaTHOT'O YpaBHEHUs
dopMyIta KOpHEN KBAaJPATHOIO YPABHEHUS. 1
40 KonnuecTBo 1eHCTBUTENBHBIX KOPHEN
KBa/IpaTHOT'O YpaBHEHUs
dopmysa KOpHEN KBaJpaTHOTO YPaBHEHMSL. 1
41 KonnuecTBo 1eHCTBUTENBHBIX KOPHEN
KBaJIpaTHOT'O ypaBHEHUS
dopmysa KOpHEN KBapaTHOTO YpaBHEHMSL. 1
42 KonnuecTBo 1eHCTBUTENBHBIX KOPHEN
KBaJIpaTHOT'O YpaBHEHUs
43 Teopema Buera
44 Teopema Buera 1
45 VYpaBHeHHUsI, CBOAUMBIE K JINHEWHBIM YPaBHEHUAM
WIN K KBaJJPaTHBIM YPaBHEHUSIM
46 VYpaBHeHHUsI, CBOAUMBIE K JIMHEWHBIM YPaBHEHUAM 1
WIH K KBaJJPaTHBIM YPaBHEHUSIM
47 KBagparnoe ypaBHeHHE C mapaMeTpoM 1




48 Pemrenne kBagpaTHBIX YpPaBHEHUM € ITapaMeTpamMu 1
49 Pemienue kBasipaTHBIX ypaBHEHUH ¢ apaMeTpamMu
50 Pemenue kBagpaTHbIX YpaBHEHUM, COAEPKALIUX
3HAK MOZYJIS
51 Pemienue kBajipaTHbIX ypaBHEHUH, coleprKallux 1
3HAK MOZYJIs
59 VYpaBHeHHE KaK MaTeMaTH4ecKas MOJIeJIb 1
peanbHON CUTyaluu
53 Pemenue TekcTOBBIX 3aJ1a4 ¢ IOMOIIbIO 1
KBaJPAaTHBIX YPaBHEHHUU
54 KonTponbnas padota Ne 3 o reme "KBagparusie 1
ypaBHeHUs"
Paznen 4. AnredOpanyeckue Bpipaxenus. [{poOHo-panuoHaibHble BbIPAsKeHU S
(17 yacos)
55 Pabora Hax ommOkaMu KOHTPOIBHOU paboThl Ne 3. 1
ParnmonanbHbIe BEIpaKEHUS
56 ToxnecTBeHHbIe TPeoOpa30BaHus PAMOHAIBHBIX 1
BBIPAYKCHU I
57 ToxnecTBeHHBIE TPe0OpPa30BaHUs PAMOHATBHBIX 1
BBIPAKECHUI
58 ToxnecTBeHHbIe TpeoOpa3oBaHMs palluOHAIBLHBIX 1
BBIPa)KCHUI
59 ToxnecTBeHHbIe TPeoOpa3oBaHus PAlMOHAIBHBIX 1
BBIPAKECHUIN
Anrebpanyeckas 1po0b. JlomycTuMbie 3HaUYEHUS 1
60 MIEPEMEHHBIX B APOOHO-PALMOHATBHBIX
BBIPQKEHUSX
Anrebpanyeckas 1po0b. JlomycTuMbie 3HaUYEHUS 1
61 MIEPEMEHHBIX B APOOHO-PAIIMOHATBHBIX
BBIPKEHUSIX
Anrebpandeckas n1po0b. JlomycTuMbie 3HaUYEHUS 1
62 MIEPEMEHHBIX B APOOHO-PAIMOHATBHBIX
BBIPKEHUSIX
63 OcHOBHOE CBOHCTBO ayireOpanyeckoi 1podu 1
64 OcHOBHOE CBOMCTBO aliredpandecKkoi 1poodu 1
65 CroxeHue 1 BhIUUTaHHE alre0pandecKux Apooeit 1
66 CroxeHre 1 BRIYUTaHHE are0pandecKux Apooei 1
67 YMHOXKEHUE U JiefieHHe areOpandeckux apooei 1
68 YMHOXEHUE U JACNICHUE alreOpandecKux Apooeit 1
69 YMHOXEHUE U JACNICHUE alreOpandecKux Apooeit 1




70 Bossenenue anredpandeckoil Apodu B CTENICHB 1

71 Kontponbnas padota Ne 4 o teme "J[pobHo-
paloHaIbHbIE BEIpaXKEHUS"

Pa3nen 5. YpaBHeHusi u HepaBeHCTBA. /[poOHO-panuoHaibHbIe ypaBHeHusi (19 yacoB)

7 Pabota Hag ommOKkaMu KOHTPOJIBHOU paboThI Ne 4, 1
JpoOHO-palmoHabHbIC YPaBHEHUS

73 Pemenue npoOHO-pallMOHANBHBIX YPaBHEHUH, 1
CBOJAIIUXCS K IMHEHHBIM yPaBHEHUSIM

74 Pemenue npoOHO-paliMOHABHBIX YPAaBHEHHIA, 1
CBOJSIIUXCS K IMHEHHBIM yPaBHECHUSIM

75 Pemenne npoOHO-palliOHANBHBIX YPaBHEHUH, 1
CBOJAIIUXCS K IMHEHHBIM yPaBHEHUSIM

76 Pemenne npoOHO-palliOHANBHBIX YPaBHEHUH, 1
CBOJAIIUXCS K KBaJPaTHBIM YPaBHEHUSAM

77 Pemenue npoOHO-paliMOHaNbHBIX YPaBHEHUH, 1
CBOJISIIUXCS K KBAJPATHBIM YPABHCHUSIM

78 Pemenne npoOHO-palliOHANBHBIX YPaBHEHUH, 1
CBOJAIIUXCS K KBAJPaTHBIM YPAaBHEHUSAM

79 Pemenue npoOHO-paliMOHaNbHBIX YpaBHEHUN 1
METOJOM 3aMEHbI IEPEMEHHOU

80 Pemenue npoOHO-pallMOHANbHBIX YpaBHEHUN 1
METOJIOM 3aMEHbI TIEPEMEHHOMN

81 Pemenne npoOHO-paliiOHANBHBIX YpaBHEHUN 1
METOJOM 3aMEHbI IEPEMEHHON

82 Pemenue npoOHO-pallMOHANBbHBIX YpaBHEHUN 1
METOJOM 3aMEHbI IEPEMEHHOU

83 Perrenre TekCTOBBIX 33724 ¢ TOMOIIIBIO JPOOHO- 1
palMOHAIBHBIX YPABHEHUIN

84 Pemmenne TeKCTOBBIX 33724 C TOMOIIBIO IPOOHO- 1
paIMoOHaIbHBIX YPaBHEHHIMA

85 Pemenne TekCTOBBIX 33724 ¢ TOMOIIBIO APOOHO- 1
paIoOHAaIbHBIX YPAaBHEHHIA

86 Pemenne TekCTOBBIX 33724 ¢ TOMOIIBIO APOOHO- 1
palMOHAIBHBIX YPaBHEHUN

87 Pemmenne TeKCTOBBIX 33724 ¢ TOMOIIBIO IPOOHO- 1
paIMoOHaIbHBIX YPAaBHEHHIMA

88 Pemenne TekCTOBBIX 3a7a4 ¢ TOMOIIBIO APOOHO- 1
paIMoOHAaIBHBIX YPAaBHEHHIA

89 I'padmueckas nHTEpHIpeTallus ypaBHEHUH C IBYMS 1
MIepEeMEHHBIMU




90 KonTponbnas padora Ne 5 mo Teme "J[poGHo- 1
palyoHaIbHble ypaBHEeHUs"
Pa3znen 6. ®ynknum (15 yacos)
Pabora Hax ommOkamMu KOHTPOIBHOU paboThl Ne 3. 1
91 OO6nacTh onpeneyeHus] © MHOKECTBO 3HAYCHUN
byHKIMH
92 OO6nacTh onpeneeHus] © MHOKECTBO 3HAYCHUN 1
byHKIIUN
93 Crnioco0bl 3a1anust GyHKITUN
94 I'padux pyHKIIIHN
UreHue cBOMCTB pyHKIINU IO €€ TpaduKy.
95 [Tpumeps! rpadukoB QyHKIHIA, OTPAKAIOIINUX
peaTbHBIC MPOIIECCHI
96 @OyHKIUH, OMHUCHIBAIOIIUE MPSIMYIO B OOpaTHYIO 1
MPONIOPIIMOHAIILHBIE 3aBUCUMOCTH, X TpaduKu
97 OyHKIUH, OTIUCHIBAIOIIUE MIPSIMYIO H 0OpaTHYIO 1
MIPOMTOPIIMOHAIIEHEIC 3aBUCUMOCTH, MX TpaduKh
08 OyHKIUH, OMKUCHIBAIOIIUE MTPSIMYIO K OOpaTHYIO 1
MIPOMTOPIIMOHAIIEHEIC 3aBUCIMOCTH, MX TpaduKH
99 OyHkuA Y = X2 u e€ cBOICTBa 1
100 OyHkuMs Y = X2 u €€ cBoicTBa 1
101 OyHkuua Yy = X3 u e€ cBoiicTBa 1
102 OyHKIMS Y =K/X U €€ CBOICTBa 1
103 OyHKIMs Y =K/X U €€ CBOICTBa 1
104 OyHKIMS Y =VX U €€ CBOMCTBA 1
105 Kontponsnas padora Ne 6 no teme "®dyHkun" 1
Pa3nen 7. Anredopaunydeckue Bbipa:keHusi. Crenenu (14 yacon)
106 Pabora Hajg ommOKkamMu KOHTPOJIBHON paboTh! Ne 6. 1
CTereHs ¢ IenbIM IToKa3aTeaeM
107 CBoiicTBa CTENEHU C LIEJIBIM MTOKa3aTelleM 1
108 CBo¥iCTBa CTEIICHH C IICJTBIM ITOKa3aTeieM 1
109 CBoiicTBa CTENEHU C LIEJIBIM MTOKa3aTelleM 1
110 [IpeobOpazoBanme BRIpaXKEHNUN, COMEPKAIIIX 1
CTETICHH C TICJIBIM ITOKa3aTelieM
111 [IpeoOpa3oBaHue BBIpaKEHHH, COIEPIKALITIX 1
CTETICHH C IIEJIBIM MTOKa3aTeleM
112 [IpeobOpazoBanme BBIpaXKEHNUN, COMEPKAIIIX 1
CTETICHH C IIEJIBIM ITOKa3aTeleM
113 CranmapTHBIN BU YKcIa 1




114 CrangapTHbIM BUJ yMcaa 1
115 JlelicTBUS ¢ YMCIaMH, 3alIMCAHHBIMU B
CTaHJApTHOM BUJIE
116 JlecTBUs ¢ YnciIaMu, 3alIMCaHHBIMU B 1
CTaHJapTHOM BHUJIE
117 Pa3meprl 00bEKTOB OKpYXkaroIIero Myupa, 1
JUTUTENIEHOCTH TPOLIECCOB B OKPYKAIOIIEM MHpE
118 PazMepbl 00bEKTOB OKPYXKAIOIIEr0 MUPA, 1
JUINTENILHOCTh IPOLIECCOB B OKPY’KAIOIIEM MHUpE
119 Pa3mepbl 00bEKTOB OKpYXarOLIEro MUpa, 1
JUTATENIEHOCTH TPOLIECCOB B OKPYIKAIOIIEM MHPE
Pa3nen 8. Unucaa u Berunciaenus. Jdeaumocts (7 yacoB)
120 JleneHue ¢ ocTaTKOM 1
121 CpaBHEHUS TETBIX YUCET 10 MOIYIIO
HATYpaJIbHOTO YUCIIA
122 CpaBHEHUS LIEIbIX YUCET 110 MOAYJIO 1
HaTypaJbHOI'O YUCIIa
123 CBoiicTBa CpaBHEHUH IO MOTYJIIO
124 CBoiicTBa CpaBHEHUH IO MOJYJIIO 1
125 OcTtaTky CyMMBI ¥ IPOU3BEICHHS TT0 JTAHHOMY
MOJTYJTIO
126 CamocrositenbHas pabora o temam "Crenenu", 1
"lenmumocTs"
Pa3nen 9. [loBTopenue (10 yacoB)
[ToBTOpenue u o6obieHne. Penenne MMHEHHBIX 1
127 HEPABEHCTB C OJHOU ITEPEMEHHOMN U CUCTEM
JIMHEWHBIX HEPABEHCTB C O/IHOM MepeMeHHON
[ToBTOpenue u o6obieHne. Perenne TMHEHHBIX 1
128 HEPABEHCTB C OJIHOM MepeEMEHHON U CHUCTEM
JIMHEWHBIX HEPABEHCTB C OJJHOU MEPEMEHHON
[ToBTOpenue u 0606menue. ToxaeCTBEHHBIC 1
129 npeoOpa3oBaHus BBIPAKEHHH, COAePIKAINX
apru(pMeTHIECKUE KBaIPaTHBIE KOPHU
IToBTOopenue u o6o0eHue. Pemenue kBapaTHbIX 1
130 ypaBHEHUN. Perienne TEKCTOBBIX 3aa4 C
MIOMOIIIBIO KBaIPATHBIX YpaBHEHHMA
131 ['omoBast KOHTpOJIBHAS paboTa
Pabora Haj ommOKamMu rofioBOi KOHTPOJIBHON 1
132 pa0otsl. [ToBTOpeHue u o0o0eHne.

ToxnecTBeHHbIE TPpeoOpa3z0BaHUs palluOHATIBLHBIX




133

134

BBIPAKCHUI

[ToBTOpenue u o6obmenue. Pemenne apooHO-
palMoOHAIBHBIX YPABHEHHH, CBOJIAIINXCS K
JIMHEWHBIM WM K KBaIpaTHBIM YPaBHCHHUSIM.
Pemenne TeKCTOBBIX 3371a4 ¢ TIOMOIIBIO IPOOHO-
paLMOHAIbHBIX YPABHEHUIN

[ToBTOpeHue u 0600mEeHNe. PereHne TeKCTOBBIX
3aJ1a4 pa3IMIHbIMH CIIOCOOaAMHU

135

[ToBTrOopenue u o6o0mmenue. Pemenue 3anau u3
peanbHON KU3HU

136

n/n

[ToBTOpenue u obobmenue. Pemenne 3ana4 u3

peanbHON KU3HU

Hroro: 136 yacos

9 KVIIACC

Conep:xanue pa3nena / Tema ypoka

Paznen 1. ®ynxkuuu (25 yacoB)

Koa-
BO
4acoB

DJIeKTPOHHbIE
mudpoBbIe
oOpa3oBaTeJibHbIE

pecypchI

@ynkuus. CoiicTBa pyHKUNN: HYIU QYHKIINH,
POMEKYTKH 3HAKOTIOCTOSTHCTBA (PYHKITUH,
POMEXYTKH BO3PACTaHMs U YOBIBaHUS (DYHKIUH,
4YETHBIC M HEUETHBIE (DYHKIIMU, HANOOIbIICE U
HauMeHblee 3HaueHus pynkun MOT Ne2-09-2022.

@yukuus. CoiicTBa QyHKUNN: HYIU QYHKIINH,
MIPOMEXKYTKH 3HAKOTIOCTOSIHCTBA (DYHKIIUH,
POMEXYTKH BO3PACTaHMs U YOBIBaHUS (DYHKIUH,
4yETHBIE M HEUETHBIE (DYHKIIMU, HAUOOJIbIIIEE U
HaMMEHbIIIee 3HaYeHUs! PYHKIUU

[Toctpoenue rpadukoB PyHKIUN C TOMOIIBIO
npeoOpa3oBaHUA

[Moctpoenne rpadukoB GPyHKIUN C TOMOIIBIO
npeoOpa3oBaHUA

Ksanpatnsiii TpéxunieH. Kopuu kBagpatHoro
TpéXUsIeHa

Paznoxenue kBagpaTHOTO TPEXUICHA HA JIMHCHHBIC
MHOKATEITH

Pa3znoxeHne KBagpaTHOro TpEXUeHa Ha JIMHEWHbIE

MHOXUTCIIN




KBanparuunas ¢pyHkuus u e€ cCBOHCTBa

9 [Tapa6omna, KOOpAUHATHI BEPIIMHBI TapadoJIbl, OCh 1
CUMMETPUU NapaboIIbl

10 [Toctpoenue rpaduka KBaApaTUIHON PYHKIUU 1

11 [TocTpoenue rpaduka KBaapaTHIHON (HYHKIIUH 1

12 [Toctpoenue rpaduka KBaApaTUIHON PYHKIUU 1

13 [Tonoxenue rpaduika kBaApaTUIHON HYHKIIUH B 1
3aBHCUMOCTH OT €€ K03(ppunmeHToB

14 [Tonoxenue rpaduka kBaapaTUIHON HYHKIIUH B 1
3aBUCUMOCTH OT €€ Kod(ppuimeHToB

15 Hcnonp3oBanue cBOMCTB KBaApaTUUHON (HYHKIIUU 1
JUISL pEeLICHUs 3a1a4

16 Hcnonp30BaHne CBOMCTB KBaAPATUUHON (PYHKIIMH 1
JUTSL pEeLICHUs 3a1a4

17 Hcnonp30BaHne CBOMCTB KBaAPATUUHON (PYHKIIMH 1
JUTSL pEeIIeHUs 3aa4

18 Crenennble (PYHKIIMH C HATYypPaTbHBIMU 1
NOKa3aTeJsIMH, UX TpaprKH U CBOMCTBA

19 Crenennble QyHKINU C HATYpaIbHBIMU 1
MOKa3aTeJsIMH, UX TpaprKH U CBOMCTBA

20 CrenenHble (PYHKIIMU C HATypaTbHBIMU 1
noKa3aTessiMH, UX rpaMKu U CBOMCTBA

21 CrenenHble QyHKINU C HATYpaIbHBIMU 1
MOKa3aTeJsIMH, UX TpapyKH U CBOMCTBA

22 I'paduku Gyskmmit: y=Vx , y=*x,y=|x | 1

23 Tpaduxu Gymxmmit: y =\x , y=3Vx ,y = | x| 1

24 I'paduku Gyskmmit: y=Vx , y=*x,y=|x | 1

25 KonTtponsnast padora Ne 1 mo teme "dynHkrmm” 1

Pasznen 2. YpaBHenusi u HepaBeHcTBa. KBagpaTubie HepaBeHcTBa. (15 yacoB)

Pabora Haj ommbKaMu KOHTPOJIbHOU paboThl Ne 1. 1

26 [TonsATHe O perIeHnu HEPaBEHCTBA C OJTHOU
IepeMEHHON. MHOK€eCTBO PEIICHHUI HEPaBEHCTBA

27 KBaapaTHble HEpaBEHCTBA ¢ OJAHOW ITEPEMEHHOMN

28 KBanparHblie HepaBeHCTBA C O/IHOM MepeMeHHON

29 Pemnienne HepaBeHCTB Tpa@UUECKUM METOJIOM U
METO/I0M MHTEPBAJIOB

30 Pemenue nepaBeHCTB rpaduyecKuM METOJOM U 1
METO/IOM HHTEPBAJIOB

31 HepasencrtBa, coneprxalye 3HaK MOAYJIS 1




32 HepaseHnctBa, copepkaniyie 3HaK MOITYJISI 1
33 CucTemMbl HEpaBEHCTB C OJTHOM IMEpEMEHHON 1
34 CucreMbl HEpaBEHCTB C OAHON IIEPEMEHHOM 1
35 Pemennie TeKCTOBBIX 3a/1a4 C IIOMOILIbIO HEPABEHCTB, 1
CUCTEM HEpaBEHCTB
36 Pemenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO HEPABEHCTB, 1
CUCTEM HEPaBEHCTB
37 HepaseHnctBo ¢ nByms nnepeMeHHbIMU. Penenue 1
HEPABEHCTBA C ABYMs [IEPEMEHHBIMU
38 ['padmyeckuii METO pelIeHNs CUCTEM HEPABEHCTB C 1
JIBYMsI IEpEMEHHBIMU
39 CucTeMbl HEpaBEHCTB C IBYMs IEPEMEHHBIMH
40 KonTponbnas padorta Ne 2 o reme "KBagparHeie
HepaBeHcTBa"
Pa3znen 3. YpaBHeHusi M HepaBeHCTBA. Y paBHEHHs, HEPABEHCTBA U MX CHCTEMbI
(25 gacoB)
41 Pabora Hag ommOKkamMu KOHTPOJIbHOU paboThI Ne 2. 1
bukBaapaTHble ypaBHEHUS
[Tpumepsl MPUMEHEHH METOI0B PAaBHOCHIIBHBIX 1
42 npeoOpa3oBaHuii, 3aMEHBI IEPEMEHHOM,
rpaduyeckoro MeToja npu peueHu ypaBHeHU! 3-i
u 4-ii creneHen
[Tprmepsl MPUMEHEHHUI METOI0B PABHOCHIIBHBIX 1
43 npeoOpa3oBaHuil, 3aMeHbl IEPEMEHHOI,
rpaduueckoro MeToja npu peueHu ypaBHeHU! 3-i
u 4-ii creneHen
[TprMeprl MPUMEHEHUH METOI0B PABHOCUIIBHBIX 1
44 npeoOpa3oBaHuil, 3aMeHbl IEPEMEHHOI,
rpau4ecKoro MeToia Npy pelieHu ypaBHeHUN 3-i
1 4-i1 cTeneHeun
45 Pentenune npoOGHO-paliMOHAIBHBIX YpaBHEHUH U 1
HEPABEHCTB
46 Pemenue npo6GHO-paliiOHANIbHBIX YpaBHEHUN U 1
HEPABEHCTB
47 Pemenne npoOGHO-paniMOHAIBHBIX YpaBHEHUH U 1
HEPABEHCTB
48 Pentenne npoOGHO-paniMOHAIBHBIX YpaBHEHUH U 1
HEPABEHCTB
49 Pemenue cucreM ypaBHEHUH ¢ ABYMsI IEPEMEHHBIMU
50 Pemenue cucrem ypaBHEHUH ¢ IBYMsI IEPEMEHHBIMU




Pemenue npocTenmmx cucTeM HETMHEWHBIX

>1 YPaBHEHHIA C IByMsI IEPEMEHHBIMHU

59 Penienue npocTelmx CuCTeM HEJTMHEHHBIX 1
YPaBHEHMH C IByMsI [IE€PEMEHHBIMU

53 Pemenne npocTenmmx cuCcTeM HEJIMHEHHBIX 1
YPaBHEHMH C IByMsI [IE€PEMEHHBIMU

54 Pemenne npocTenmmx cuCcTeM HEJIMHEHHBIX 1
YPaBHEHHIA C IByMsI IEPEMEHHBIMHU

55 ['padpuaeckuiit MeTO1 PEIICHUS CUCTEMBI 1
HEJIMHEHHBIX YpaBHEHUH C IByMs IEPEMEHHBIMU

56 ['paduueckuii MeTo penieHus! CUCTEMBI 1
HEJIMHEHHBIX YpaBHEHUH C IByMs IEPEMEHHBIMU

57 Cucrema 1ByX HETMHEHHBIX YPaBHEHUH € ABYMS 1
NIEPEMEHHBIMH KaK MOJIENb PEaIbHON CUTyalluu

58 Cucrema 1ByX HEJTMHENHBIX YPABHEHUH € ABYMs 1
IEPEMEHHBIMH KaK MOJIENb PeabHON CUTYalluu

59 Cucrema 1ByX HEJTMHEHHBIX YPaBHEHUH € ABYMS 1
HEPEMEHHBIMH KaK MOJIENb PeabHON CUTYalluu

60 Cucrema 1ByX HEJTMHEHHBIX YPaBHEHUH € ABYMS 1
NIEPEMEHHBIMH KaK MOJIENb PeabHON CUTYalluu

61 CucreMa HEJIMHENHBIX ypaBHEHUH C TapaMeTPOM 1

62 CucremMa HeIMHENHBIX YpaBHEHUH C TapaMeTpoM 1

63 CucreMa HEJIMHENHBIX ypaBHEHUH C TapaMeTpOM 1

64 [Ipocteiimme HepaBeHCTBA C IBYMsI IEPEMEHHBIMU U 1
UX CUCTEMBI

65 Konrtponsnas padora Ne 3 o teme "YpaBHeHus, 1
HEPaBEHCTBA U UX CUCTEMBI"

Pa3nea 4. UncnoBblie nocIe10BaTEILHOCTH U NPorpeccur (25 yacos)

Pabota nag ommOKaMu KOHTPOJIBHOM paboThl Ne 3 1

66 [ToHsATHE YUCITOBOH MOCIIEAOBATETLHOCTH.
KoneuHble 1 GeCKOHEYHBIE TIOCIIEI0BATEIEHOCTH

67 OrpaHuyeHHas IOCIe10BaTeIbHOCTb. MOHOTOHHO 1
Bo3pacraromas (yosIBarolas) nocae10BaTeIbHOCTh
CriocoObI 3a1aHUS MTOCIEI0BATEILHOCTH 1

68 OTKCATENbHBIN, TAOMUYHBIN, C TOMOIIBIO (HOPMYJIBI
N-To wieHa, peKyppeHTHbII

69 ApudmeTrndeckast U reoOMeTpUYecKas Iporpeccuu

70 Apudmerndeckasi 1 reoMeTpuUecKas Iporpeccuu

71 CBoiicTBa WieHOB apruMETUIECKON U

FeOMETPUYECKON ITPOrpeECCUit




CBoiicTBa 4eHOB apu(METHUECKON U

72 reOMETPUYECKON ITPOrpeECCUi

73 ®dopmybl N-T0 YieHa apuhMEeTUIECKON 1
FeOMETPUUYECKOUN TPOrpeccuid

74 @opmyIiel N-To WiieHa apuPMeTHIECKOH 1
FeOMETPUUYECKON TPOrpeccuid

75 @opmyIiel N-To yiieHa apu(PMEeTHIECKON 1
reOMETPUYECKON ITPOrPeECCUi

76 @opMyIbl CyMMBI IEPBBIX N UJIEHOB
apuMeTUYECKON U TEOMETPUUECKON TTPOTPECCHit

77 DopMyIbl CyMMBI TIEPBBIX N YJICHOB
apupMeTHYECKON U TEOMETPUUIECKON ITPOTPECCHit

78 ®opMyIbl CyMMBI TIEPBBIX N YJICHOB
apu(METHIECKON U TE€OMETPUIECKOM MPOTPeCcCHid

79 3amaun Ha IPOLEHTHI, 0AHKOBCKUE BKJIAIbI U
KpEIUThI

80 3aauy Ha IPOLEHThI, 0AHKOBCKUE BKJIa/Ibl U
KpEIUThI

81 3aauy Ha IPOLEHThI, 0AHKOBCKUE BKJIA/Ibl U
KPEIUTHI

82 3amauyn Ha IPOIEHTHI, 0AHKOBCKUE BKJIAJIbI U
KpEIUThI

83 3aauM Ha IPOLEHTHI, 0AHKOBCKUE BKJIA/bl U
KpEIUThI

84 3a/auM Ha IPOLEHTHI, 0AHKOBCKUE BKJIA/Ibl U
KPEIUTHI

85 3amauyn Ha TPOIEHTHI, 0AHKOBCKUE BKJIAIbI U
KpEIUThI
IIpencraBinenue 0 CXOAUMOCTH

86 MOCJII0BATEIHHOCTH, O CYMMHUPOBAHHH OSCKOHEUHO
yOBIBaroIIei reOMETPUUECKOIN MPOrpeccHu
[IpencraBnenue o0 CXOAUMOCTH

87 MOCIIeI0BATEIBHOCTH, O CYMMHUPOBAHUH OECKOHEUHO
yObIBaIOLIEH reOMEeTpUUECKON TPOrpeccuu

88 Meroa maTreMaTH4eCKON MHAYKIIMHI

89 MeTo1 MaTeMaTHYECKON HHTYKITUH

90 KonTtponsHas padora Ne 4 o teme "Hucnosbie

IIOCJIEIOBATEILHOCTH U porpeccun’”

Pa3nes 5. Anredpanyeckue BoipazkeHusi. CTeneHb ¢ paiMOHAJIBHBIM NOKa3aTeJIeM.

(12 yacoB)




Pabora Haj ommOKamMu KOHTPOJIEHOU paboThl Ne 4.

o Kopensb n-it crenenu. CBoiicTBa KOpHS N-i CTENEHU

92 Kopens n-it crenenn. CBoCTBa KOPHS N-i CTETICHH

93 Kopens n-it crenenu. CBoiicTBa KOpHS N-i CTENeHU

94 CreneHs ¢ pallMOHATIBHBIM ITOKa3aTeeM U eé
CBOICTBA

95 CreneHs ¢ pallMOHATIBHBIM ITOKa3aTeeM U eé
CBOIICTBa

96 Crenens ¢ pallMOHATIBHBIM ITOKa3aTeIeM U €&
CBOICTBA

97 ToxxnecTBeHHBIC TPEOOPA30BAHMS BBIPAXKEHUH,
coJiepKaliux KOpeHb N-i cTeneHn

08 ToxxnecTBeHHBIC TPEOOPA30BAHMS BBIPAXKEHUH,
coJiepKaliuxX KOpeHb N-i cTeneHn

99 ToxaecTBeHHbIE TpeoOpa30BaHUs BbIPAXKEHUH,
CoJiepKalMX KOPEeHb N-I CTENEHU
ToxxmecTBeHHBIC TPEOOPA30BAHMS BBIPAXKEHUH,

100 COJIEpXKAIINX CTEIICHb C PaIMOHAIBHBIM
IoKa3aTelieM
ToxxaecTBeHHbIE TPeoOpa30BaHUs BBIPAXKEHUN,

101 COZIepXkKalINX CTETEHb C PAllMOHAIbHBIM
MoKa3aTeyieM

102 KontponbHas padota Ne 5 o reme "Crenens ¢
panMoHaNIbHBIM MTOKa3aTenem"

Pasnen 6. IloBTopenue (34 yaca

Pabora Hag ommOkamMu KOHTPOJIBHOU paboThl Ne 5

103 [ToBTOpenue u 06o6meHue. Urcna 1 BBIYUCICHUS
(3amuch, cpaBHEHHE, NEHCTBUS C NEHCTBUTENLHBIMU
YHCIIaMH, YUCIIOBas TIpsiMast)
[ToBTOpenue u 0600meHne. Yncna v BEIYUCICHUS

104 (3amuch, cpaBHEHHE, NEHCTBHS C JEHCTBUTENLHBIMU
YHCIIaMU, YUCIIOBas TIpsiMast )

105 [ToBTOpenue u o6o6meHue. Yricna 1 BBIYUCIECHUS
(IpOLIEHTHI, OTHOLIEHHUSI, TPOTIOPLINH)

106 [ToBTOpenue u 06061meHne. Uncna u BEIYUCICHUS
(TIpOLIEHTHI, OTHOLIEHHUSI, TPOTIOPIINHN)

107 [ToBTOpenue u 06061eHne. Uncna u BEIYUCICHUS
(penieHue 3a1a4 U3 peabHOMN KU3HH )

108 [ToBTOpenue u 0600meHNe. Yncna v BEIYUCICHUS

(pemenue 3a1a4 U3 peaTbHOM JKU3HM)




109

110

111

[ToBTOpenue u 060061meHue. Uncna 1 BEIYUCICHUS
(oxpyrIiieHue, NPUOINIKEHHIE, OLICHKA)
[ToBTOpenue n o6o0meHue. TekcToBbIe 3a1a4u
(peleHre TEKCTOBBIX 3a7a4 apu(PMETUICCKUM U
anredpanvdecKuM croco0amm)

[ToBTOpenue n o6o6meHue. TekcToBbIe 3a1a4u
(pereHre TEKCTOBBIX 3a7a4 apu(PMETUICCKUM U
anreOpanvdecKuM Criocodamm)

112

[ToBTopenue u 0600mmeHne. TeKCTOBbIE 3aJaUn
(pemeHre TEKCTOBBIX 3a7a4 apu(PMETUIECKUM U
anreOpanvdecKuM CcriocodaMm)

113

[ToBTOpenue u 06001eHne. TekcToBbIC 3a1a4n
(pelieHrEe TEKCTOBBIX 3a7a4 apu(PMETUYECKUM U
anreOpandeckuM crocobamm)

114

115

116

[ToBTOpenue n o6odmenue. TekcToBbIe 3a1a4n
(pereHre TEKCTOBBIX 3a7a4 apu(PMETUIECKUM U
anreOpandeckuM crocobamm)

[ToBTOpenue u o6o0meHue. TekcToBbIe 3a1a4K
(peleHre TEKCTOBBIX 3a7a4 apU(PMETUICCKUM U
anreOpanvyecKuM Ccrocodamm)

[ToBTOpenue u 06061meHne. Anredpanueckue
BbIpa)keHUs (IIpeoOpa3oBaHue anredpandyeckux
BBIpa)KEHUH, COEpKAIUX CTETEHb C LEJIbIM
MOKa3aTeJIeM)

117

[ToBTOpenue u 06061meHne. Anredpanueckue
BbIpaXKeHUs (IIpeoOpa3oBaHKe anredpanyecKux
BBIPAKECHUM, COEPIKALIUX CTENEHD C LEIBIM
MOKa3aTeJIeM )

118

[ToBTOpenue u 06061meHne. Anredpanueckue
BbIpaxxeHUs (IpeoOpa3oBaHKe anredpanyecKux
BBIPAXEHU, COIEPIKALIUX CTENEHD C LIETBIM
MOKa3aTeJIeM)

119

[ToBTOpenue u 0600MIeHNE. ANredpandecKue
BbIpaXkeHUs (IpeoOpa3oBaHKe aNredpanyecKkux
BBIpAXEHUH, coiepKalux apupMeTHIecKHit
KBaJIpaTHbIN KOPEHB)

120

[ToBTOpenue u 0600IIeHNE. ANredpandecKue
BbIpaxkeHUs (IIpeoOpa3oBaHKe anredpanyecKux
BBIpAXEHUH, coiepKalux apupMeTHIecKHit
KBaJPaTHBIN KOPECHB)

121

[ToBTOopenue u 00001mEeHNE. Anredpanyeckue




BhIpa)keHUs (IIpeoOpa3oBaHue anredpandecKkux
BBIP)KEHUH, coliepKamux apupMeTnaecKuit
KBaJIpaTHbIN KOPEHb)

122

123

124

[ToBTOpeHue u 00600IIeHNE. ANredpandecKue
BhIpa)keHUs (IIpeoOpa3oBaHue HEIbIX U APOOHO-
palMoOHATBHBIX BBIPAKECHUN)

[ToBTOpeHue u 0600IIeHNEe. AnredpandecKue
BBIpKEHHS (MMpeoOpa3oBaHue IENBIX U IPOOHO-
palMOHATIBHBIX BBIPAXKCHUH )

[ToBTropenue u o6o0ImeHne. Anredpanyeckue

BBIpKEHHS (MMpeoOpa3oBaHue IENbIX U IPOOHO-
palMOHATIBLHBIX BBIPAKCHUI)

125

[ToBTropenue u 00o0meHne. Anredpanyeckue
BhIpaKeHU (IIpeoOpa3oBaHue MEIbIX U APOOHO-
pPaLMOHAIBHBIX BBIPAKEHUI )

126

[ToBTopenue u 00o0meHne. Anredpanyeckue
BBIpa)KEHUS (Pa3sioKeHNEe MHOTOUYJICHA HA
MHOXHTEJIH, B TOM YHCJIE C UCIOJIb30BAaHUEM
($hopMyJT COKPAIIEHHOTO YMHOKEHHS)

127

128

['ogoBas koHTpoIBHAS paboTa

[ToBTOpenue u 06061meHne. Anredpanueckue
BbIpa)KEHUS (Pa3sIoKeHUEe MHOTOUJIEHA Ha
MHOXHTEJIH, B TOM YHCIIE C UCIOJIb30BaHUEM
(bopMyIT COKpPAIIEHHOTO YMHO)KEHUS)

129

[ToBTOpenue u 06061meHne. Anredpanueckue
BBIpa)KEHUS (Pa3sioKeHNe MHOTOUYJICHA Ha
MHOXHTEJIH, B TOM YHCJIE C UCMIOIb30BaHUEM
(bopMyIT COKpPAIIEHHOTO YMHO)KEHUS)

130

[ToBTOpenue u 06061meHne. Anredpanueckue
BBIpaKEHUS (MOJISIIMPOBAHUE C TIOMOIIBIO (hOPMYIT
peabHBIX MPOLIECCOB U SBJICHU)

131

132

@yHKIMH (TOCTPOCHKE, CBOWCTBA U3YUYEHHBIX
yHKIHiT)

[ToBTOpenue u 06061menne. yHKIUU (TOCTPOSHUE,
CBOWCTBA U3YUYECHHBIX (PYHKIIU)

133

[ToBTOopenue u 0600meHNe. DYHKINHU (TTOCTPOCHHE,
CBOICTBa M3YyYEHHBIX (PYHKIIHI)

134

135

[ToBTOopenne u 0600meHne. yHkiuu (rpadpudeckoe
pelIeHne ypaBHEHUH U UX CHCTEM)
[ToBTOpenue u 0606menne. Oynkimu (rpaduaeckoe
pelIeHre ypaBHEHUHN U UX CHCTEM)




136 [ToBTOpenue u 0600menne. DyHKIUU
(MOJIeTMpOBaHKE peaTbHBIX MPOLIECCOB)

Hroro: 136 yacos
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