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IHHOACHUTEJIBHASA 3ATINCKA

AnreOpa sIBIsIeTCS OJHHUM M3 OMOPHBIX KYPCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHA
O6€CH€‘-H/IBaeT HU3YUYCHHEC NPYIrUX AUCHHUIIIMH KaK €CTCCTBCHHO-HAYYHOTI'O, TaAK U TYMAHUTAPHOT'O
[IUKJIOB, €€ OCBOCHHE HEOOXO MO IS TPOIOKEHHSI 00pa30BaHus U ISl TOBCEHEBHOM KU3HU.
Pa3Butne y oOywarouuxcs Hay4yHbIX IPEICTaBICHUM O TMPOUCXOXKIEHUU U CYIIHOCTH
anreOpandeckux aOCTpakmuid, crnocode OTpaKEHUS MaTEeMAaTHYEeCKOM HAyKOW SBJICHUH U
MPOIIECCOB B NPUPOAEC M OOLIeCTBE, POJIM MATEMaTHYECKOTO MOJEIHPOBAHUS B HAYYHOM
[IO3HAHUU U B IPAKTHKE CIOCOOCTBYET (POPMHUPOBAHMIO HAYYHOTO MHPOBO33PEHMSI U KAayeCTB
MBIIIUICHUS, HEOOXOMUMBIX JJI aJanTalud B COBpEMEHHOM HudpoBoM olmiecTBe. N3ydeHue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHUS HA0I0aTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHYHOCTH MBIIJICHHA, CIIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBIBAaTL CBOU
NeUCTBUS, BBIBOJIBI, (POPMYIHpPOBaTh yrBepxkaeHUs. OcBoeHHe Kypca anreOpbl obecrieunBaeT
Pa3BUTHUC JIOTUYCCKOTO MBIIIJICHUSA O6yanOHIHXC${I OHM HCIOJIB3YKOT OCAYKTHBHBIC U
WHAYKTHBHBIE pacCyXAeHUsi, 0000IeHne W KOHKPETU3aIlhio, a0CTparupoBaHHe W aHAJOTHIO.
OOyuenue anrebpe mpeArnoyiaraeT 3HAYUTETBHBIM OO0BEM CaMOCTOSTEIBLHOW JIESTEIBHOCTH
o0yJarmuxcs, TOITOMY CaMOCTOSATENBHOE pEIIeHHe 33Jad OOYYaIOIMIMMHUCS  SBISICTCS
peanuzanuen 1esTeIbHOCTHOTO IPUHLIKIIA O0yYeHUSI.

B ctpykType nmporpaMmMel yueOHOTO Kypca « Anredpay» yriayOn€HHOro U3ydeHHs OCHOBHOE
MECTO 3aHMMAIOT COJIepXKaTeIbHO-MEeTOANYecKne JMHUHM: «Yucima ©  BBIYHCIICHHSY,
«AnreOpanyecKkre BBIPAKEHUS», «YPaBHEHUS W HEpaBEHCTBa», «DyHKIun». Kaxmas u3 3tux
COoJIepKaTeIbHO-METOIUUECKHUX JIMHUN Pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3ydeHUs Kypca,
B3aUMO/ICHCTBYS C APYTUMU €ro JIMHUSAMU. B Xo/1e u3ydeHus kypca o0ydaromumcs TpuxoauTcs
JIOTUYECKH paccyKJaTh, MCHOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN s3bIK. B CBs3M ¢ 3TUM B
mporpaMMmy  y4yeOHOro Kypca «AmireOpa» BKJIIOYEHbI HEKOTOpPblE OCHOBBI  JIOTHKH,
MpEe/ICTaBJICHHBIE BO BCEX OCHOBHBIX paslielax MaTeMaTHYecKoro oOpa3oBaHUS U
CIOCOOCTBYIOLIUE OBJIA/ICHUIO 00Y4aIOIIMMUCS OCHOB YHUBEPCAIBHOIO MAaTEMATUYECKOTO S3bIKA.
CopepxaTenbHOM U CTPYKTYPHOH OCOOEHHOCTBIO Y4eOHOTO Kypca «Auredpay SBISETCS €ro
MHTErPUPOBAHHBIN Xapakrep.

Conepxanue MMHUU «HuCIa U BBIYUCICHUS CITYKUT OCHOBOH JUIS AalTbHEHIIEr0 H3yYSHUS
MaTeMaTHK{, CHOCOOCTBYET pa3BUTUIO y  OOydYaloOIIUMXCS  JIOTMYECKOTO  MBILIUICHHUS,
(hOpMHUPOBAHUIO YMEHHUSI IOJIH30BATHCS aIrOPUTMAMH, a TAKKE MPHOOPETEHUIO MPAKTHUUYECKUX
HABBIKOB, HEOOXOJIUMBIX ISl MOBCEAHEBHOM XU3HU. Pa3BUTHE MOHATHUA O 4YMCIE HA YPOBHE
OCHOBHOTO 00111ero 00pa30oBaHUsl CBS3aHO C PAMOHAIBHBIMU U HUPPALMOHAIBHBIMU YHCIIAMHU,
(dbopMHUpOBaHHEM MPEJCTABICHUN O NEHCTBUTEILHOM 4YHCIE. 3aBEpIICHUE OCBOCHUS YUCIOBOM
JUHUHU OTHECEHO K CpeiHeMY 0011eMy 00pa30BaHUIO.

Conepxxanue JByX anreOpayeckux JHHUH — «AnreOpandyeckue BBIPAXKEHUS» U
«YpaBHEHUS M HEPABEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy 00yUAIOIIUXCS MAaTEMATHYECKOTO
amnmapara, HEOOXOJUMOro Jjsl peHIeHUs 3a7ad MaTeMaTHKHM, CMEXHBIX IpeIMEeTOB U
OKpyXarolel peaabHOocTH. Ha ypoBHE OCHOBHOro o0miero oOpa3oBaHUs y4eOHBIN MaTepual
IPYNIUPYETCSs BOKPYT PpAalMOHAIbHBIX BBIpaXEHHUH. Anredpa JI€MOHCTpUPYET 3HadYeHUE
MaTeMaTUKU KakK s3bIKa Ui MOCTPOCHMsI MaTEeMaTHYECKUX MOJEJeH, OMMCaHUs MPOLECCOB U
ABJICHUH peasibHOro MHpa. B 3amaum oOydyeHus anreOpe BXOAAT Takke JajbHellnee pa3BUTHE
AITOPUTMUYECKOTO  MBIIUICHUS,, HEOOXOIMMOro, B YaCTHOCTHM, JUISI OCBOGHHMS Kypca
nHGOpPMATUKHU, W OBJAJEHHE HaBbIKAMU JEIYKTUBHBIX paccyxaeHuil. I[IpeoOpaszoBanue



CHUMBOJIBHBIX (DOPM CIIOCOOCTBYET Pa3BUTHIO BOOOPaXKEHHsI, CIIOCOOHOCTEH K MAaTEMaTHYECKOMY
TBOPYECTBY.

Conepxannie  (QyHKIMOHATBHO-TpAQUYECKOW  JIMHUM  HAIEICHO HAa  IOJIyYeHHUE
00yJaronMMuUCs 3HaHUH 0 QYHKIUAX KaK BOKHEHIICH MaTeMaTHIECKON MOJICIN JJIsl OTIUCAHUS U
HCCIIEIOBAaHUSl Pa3HOOOpa3HBIX NPOLIECCOB M SBICHUHW B mIpupoje U odmectBe. M3yuenue
MaTepualia CIOCOOCTBYET pa3BUTHIO y OOYUYAIOUIMXCS YMEHHS HCIIOJIb30BaTh pa3IHuHbIC
BBIPA3UTEIBHBIC CPEJCTBA SI3bIKA MATEMAaTUKU — CJIOBECHOTO, CHMBOJIHMYECKOTO, Ipad)uaecKoro,
BHOCHT BKJIaJl B (JOpMHUpPOBaHKE PEICTABICHNAN O PO MATEMATUKU B PA3BUTHH LIUBIIIU3AIIH U
KYJIBTYPHI.

VYrinyOn€HHbli  Kypc anreOpbl  XapakTepU3yeTcsl U3Y4EHUEM  JIOTIOJHMUTEIBHOIO
TEOPETUYECKOro amrmapaTa M CBSI3aHHBIX C HUM METOJIOB pelieHHs 3afad. Asredpa sBIsSeTCS
SI3BIKOM JIISl OTHMCAaHHWsST OOBEKTOB M 3aKOHOMEPHOCTEH, CIY)XHT OCHOBOM MaTeMaTHYeCKOTO
MojenupoBaHus. [Ipu 5ToM camu 0OBEKTHI MaTEMaTHYECKUX YMO3AKIIOYEHUH M TPHHATHIC B
anredpe mpaBuiia UX KOHCTPYUPOBAHUS CHOCOOCTBYIOT (POPMUPOBAHUIO YMEHUN 00OCHOBBIBATh
M J0Ka3bIBaTh CYXJCHHUS, pPa3BHBAIOT MAaTEeMaTHYECKYI0 HMHTYWIUIO, KPAaTKO M HAaTJIATHO
PaCKpBIBAIOT MEXaHU3M JIOTHYECKUX TIOCTPOCHHI U yJaT UX MpUMEHEHHI0. TeM cambIM anredpa
3aHUMaeT OJHO M3 BEAYIIUX MeCT B (HOPMUPOBAHHM HAYYHO-TEOPETHYECKOTO MBIIICHUS
00yJaronuxcs.

CornacHo yueOHOMY TJIaHy B 7—9 Kjaccax u3ydaeTcsl ydeOHbIN Kypc «Anredpay, KOTOPhIi
BKJIIOUAET CJEAYIOIIMEe OCHOBHBIE paslienbl cojepkaHusa: «Yucma W BBIYMCICHUSY,
«Anredpanyeckue BRIPAKECHUS», «Y PAaBHEHHS U HEPABEHCTBaAY, « DyHKITUNY.

Ha uzydyenue yueO6HOTO Kypca «Anredpa» orBoautcs 408 gacos: B 7 kimacce — 140 gacos (4
yaca B Heneno), B 8 kimacce — 140 gacoB (4 yaca B Henenio), B 9 kinacce — 140 gacoB (4 vaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
7 KJIIACC

Yucia v BIYHCTIEHUS

Panmonanenpie uncna. CpaBHEHHWE, YIOPSIOYMBAHUE W apHPMETHUSCKUE JIEHCTBUS C
panMoHaIBHBIMH YKciiaMu. YucaoBas mpsiMasi, MOJ1yJIb YMCIIa.

Crenenp ¢ HaTypajdbHBIM IOKa3aTejleM W €€ CBOMCTBA. 3amuCh 4YMCiIa B JICCATHYHOMU
MMO3UITMOHHON CHCTEME CUUCIICHUSI.

Pemenune TekcToBBIX 3ahau apudmernyeckuMm crnocoboM. Pemenue 3amau u3 peanbHOU
MPaKTUKH HA YacTH, Ha JpoOW, HA TPOIEHTHI, MPUMEHEHHE OTHOIICHUW W TPOMOPIHI MpU
pelieHun 3aa4, perieHue 3aaa4 Ha IBIKeHHEe, padoTy, MOKYIKH, HAJIOTH.

JemumocTp 1ienbix yucen. CBOMCTBA IETUMOCTH.

[IpocTeie u cocTaBHbIe uncia. YéTHbIe U HeU€THBIE yncia. [Ipu3Haku neaumocTu Ha 2, 4,
8,5,3,6,9, 10, 11. Ilpu3Haku AETUMOCTH CYMMBI U MPOU3BEACHUS IIEIBIX YUCEN TIPHU PEIICHUN
3a/1a4 C MPAKTUYECKUM COJIEP )KAaHHEM.

Haunbonpmmii oOmuii nenuTenh ¥ HauMEHbIee oOIIee KpaTHOe IBYX uucen. B3zanmuo
MpOCThIE yncia. Anroput™ EBkina.

Jlenenne ¢ octaTkoM. ApudMeTHYECKHUE ONepaIiiy HaJl OCTaTKaMH.

Auiredpanyeckue BbIpaKeHUs!

Bripaxxenue ¢ mepeMeHHBIMU. 3HAUCHUE BBIPAXKECHHS C TepeMeHHBIMH. [IpencraBieHue
3aBUCHMOCTH MEXy BeTUYMHAMU B BHUIC (POPMYJIBI.

ToxnmectBo.  TokmecTBeHHbIE — MpeoOpa3oBaHUS — alreOpandecKUX  BBIPAKCHHI.
JlokazaTenbCTBO TOXKACCTB.

Onnounensl. OqHOWIEH cTaHAApTHOrO BUa. CTENEeHb OTHOYJICHA.

Muorounensl. MHorousneH cranaaptHoro Bujaa. CreneHb MHorowieHa. CrokeHue,
BBIYHUTAHWE, YMHOXCHHE M JeJIEHHEe MHOrowIeHOB. IIpeoOpa3oBaHue II€IOTO BBIPAKCHUS B
MHorowieH. Kopau MHOrousieHa.

@opMyJibl COKpAIIEHHOTO YMHOMXEHHUS: KBaApaT CYMMbl M KBaJpaT pPa3HOCTH JBYX
BBIpQKEHUH, Ky0 CYMMBI M KyO pa3HOCTH JBYX BBIpQKEHHH, pPa3HOCTh KBaJpaTOB ABYX
BBIPKEHUH, MPOU3BEICHUE PA3HOCTH U CYMMBI JBYX BBIP@KEHUN, CyMMa U Pa3HOCTh KyOOB ABYX
BBIPAKCHUM.

PaznoxeHne MHOrousieHa Ha MHOXXHTENIM. BhIHECEHHE OOIIEro MHOXKHTENS 32 CKOOKH.
Merton rpynmnupoBKHU.

YpaBHeHus 1 HEPABEHCTBA

VYpaBuenue ¢ oaHou nepemeHHou. Kopenb ypaBHenus. CBOICTBa ypaBHEHHMH € OJHOMI
NepeMeHHON. PaBHOCUIIBHOCTh ypaBHEHUH. YpaBHEHUE KaK MaTeMaTHU4ecKas MOJIEIb pealbHOU
CUTYaLIHH.

JIuneliHOE ypaBHEHHE C OJHOM NEpeMEHHOW. YUMCI0 KOpHEH JIMHEWHOrO YypaBHEHMS.
Pemienue TEKCTOBBIX 3a1ay C NOMOIIBIO JIMHEWHBIX ypaBHEHHMU. JIMHENHOE ypaBHEHHE,
coJiepariee 3HaK MOJTyJIsl.

YpaBHeHne ¢ JByMsl TepeMeHHbIMU. ['paduk nUHEHHOro ypaBHEHHS C JABYMS
nepeMeHHbIMU. CHUCTEMBbI JTMHEHHBIX YpaBHEHUN ¢ MByMs mepeMeHHbIMU. ['paduueckuit meton
pelIeHusi CUCTEMBI TUHEHHBIX YPAaBHEHUH C JBYMS MEpEeMEHHBIMU. PellieHrne cuctemM JIMHEUHbBIX
YpaBHEHUH C IByMs IEPEMEHHBIMU METOJIOM MOJICTAHOBKH M METOJIOM clioxkeHHs. Cucrema AByx
JIMHEWHBIX YPAaBHEHUH C ABYMsI IEPEMEHHBIMHU KaK MOJIENb PEaJTbHON CUTYaIUU.



DyHKUUHA

Koopaunara touku Ha npsmou. YucioBsle IPOMEXKYTKU. PaccrosHue Mexay AByMs
TOYKaMH KOOPAMHATHOMU IIPSIMOM.

[IpsmoyronpHast cucrema KoopauHat. AOciyicca M OopIuHaTa TOYKM Ha KOOPAWHATHOMN
wiockoctu. Ilpumepsr rpadukoB, 3amaHHBIX Qopmyrnamu. YUrteHne TpadUKOB pPeaTbHBIX
3aBUCHMOCTEH.

OyHKIIMOHAIBHBIC 3aBUCUMOCTH MEXIy BennmunHamu. [lonstue ¢pynkumu. OyHKIus Kak
MareMathueckas MOJENb pealbHOro mnpoiecca. OOnacTh ompeneneHuss U 001acTh 3HAYCHUU
¢bynakuuu. CriocoOsl 3aanus Gpyakuuu. I'paduk ¢pynkuuu. [ToHsITHS MakcCHMyMa U MUHUMYMa,
BO3pacTaHMsl U yObIBaHMsI HAa IPUMEPAX PeasIbHbIX 3aBUCUMOCTE.

Jluneitnas ¢yHkims, e€ cBoiictBa. ['paduk muneliHoi Gynkuuu. ['paduk pyHkmm y = [X.
KycouHo-3a1anHbIe pyHKINN.

8 KJIACC

Yucna u BIYUCTICHUS

KBanparusie kopHH. ApudMeTHUecKUil KBaJpaTHBIM KopeHb U ero cBoictBa. lloHsaTue
MpPALMOHAIIBHOTO 4Hncia. JIeMCTBUSA ¢ MppannroHaNbHbIMU uuciamu. CBOWCTBa ACUCTBUN C
MppALMOHAIBHBIMU YuciIaMi. CpaBHEHNE UPPALIMOHAIBHBIX YUCEL.

[IpencraBneHus o paclIMPEHUAX YACIOBBIX MHOKECTB. MHOKECTBA HATYypaJIbHBIX, LIEJIBIX,
palMOHANBHBIX, AEUCTBUTENBHBIX yKcell. CpaBHeHHE uncen. YnucnoBbie MPOMEKYTKH.

HevictBusg ¢ ocratkamu. Ocratku cteneneil. [[puMeHeHne ocTaTKoB K PEIIEHUIO YPaBHEHHI
B LIEJIBIX YMCIIAX U TEKCTOBBIX 3aJad.

PazMepsl 00bEKTOB OKPYXKAIOLIETr0 MUPA, ATUTEIBHOCTD IPOLIECCOB B OKPYKAIOIIEM MUPE.
CrangapTHbIi BU YUCTIA.

AnredOpanyeckue BbIpasKeHU s

AnreOpanyeckast ApoOb. JlonmycTumble 3HaU€HHsI IEPEMEHHBIX B JPOOHO-pAllMOHATIBHBIX
BbIpaxkeHUsAX. OCHOBHOE CBOMCTBO anredpanueckoil qpoodu. CrnokeHue, BBIUNTaHUE, YMHOKEHHE
U Jienenue anredpandeckux apoOeil. Boiaenenue nenoii yactu anredpandeckoit jpoou.

PanmonanbHble  BelpakeHHs.  TOXIECTBEHHBbIE  NPeoOpa3oBaHMs  PALMOHAIBHBIX
BBIPAKCHUM.

JlonmycTiMble 3HAu€HHsI MEPEMEHHBIX B BBIPAKCHMSX, COJAEpKAIIUX apudMeTHUecKue
KBaJpaTHble  KOpHU. ToXXJaecTBeHHble  NpeoOpa3oBaHUS  BBIPAKEHUH,  COJEpIKALIUX
apupMeTHYeCKHe KBaJIpaTHbIe KOPHHU.

CreneHs ¢ LebIM NoKasareseM U e€ cBoicTBa. [IpeoOpazoBaHue BbIpaXKeHUH, COAEPIKALIMX
CTEIICHH.

YpaBHeHus 1 HEPABEHCTBA

KBanpatHoe ypaBHeHue. Dopmyna KOpPHEM KBaIpaTHOrO YypaBHeHHs. KosmuecTBo
JNEUCTBUTEIILHBIX KOPHEH KBaJIpaTHOro ypaBHeHUsA. Teopema Buera. YpaBHEHHS, CBOJUMBIE K
JIMHENHBIM YPaBHEHUAM WM K KBaJpaTHBIM ypaBHEHUAM. KBagpaTHOE ypaBHEHHE C TapaMETPOM.
Perrenne TeKCTOBBIX 3a7a4 € IOMOIIBIO KBAJAPATHBIX YPABHEHUM.

JlpoOHO-panvoHaibHbIE ypaBHeHUs. PemieHue ApoOHO-pallMOHAIBHBIX  YPaBHEHMH.
Pemienne TeKCTOBBIX 3a7jay C MOMOIIBIO JIPOOHO-pAIlMOHANBHBIX YypaBHeHMH. I'paduueckas
HMHTEpIIpETALlUs YPAaBHEHUH C IBYMs IEPEMEHHBIMU.

Uucnosele HepaBeHCTBa. CBONCTBA YHMCIOBBIX HEPABEHCTB.



HepasenctBo ¢ nepemenHoil. Ctporue u HecTporue HepaBeHcTBa. ClI0)KEHUE U YMHOKEHHE
YUCJIOBBIX HEpaBeHCTB. OLleHMBaHUE 3HAUYEHUs BbIpakeHUs. [loka3aTenbcTBO HEPABEHCTB.

[loHdATHE O pEIICHMM HEPABEHCTBA C OJHOW IepeMEHHOM. MHOXKECTBO peuieHuin
HepaBeHCTBA. PaBHOCHIIbHBIE HEPAaBEHCTBA.

JIuHeliHOE HEPAaBEHCTBO C OJHOM IIEPEMEHHOW M MHOXKECTBA €ro peuieHuid. Pemenue
JIMHEIHBIX HEPABEHCTB € OJIHOM nepeMeHHON. CHCTEMBI U COBOKYITHOCTH JIMHEHHBIX HEPABEHCTB
C OJIHOM IepeMEeHHOU. Pemenne TeKCTOBBIX 3a/1a4 C IOMOUIBIO JIMHEHHBIX HEPABEHCTB C OJHOM
IIEPEMEHHOM.

DyHKUUHA

OO6nacte ompeneneHus] 1 MHOXKECTBO 3HaueHH QyHKIuH. CriocoObl 3amanus (yHKIUI.
I'paduk ¢pynxuu. Urenue cBoiicTB pyHkuuu no e€ rpadpuxy. Ilpumepsl rpagpukoB QyHKIUH,
OTpakaroIMX peabHbIE IIPOLECCHI.

JIuneitnast pyHkuus. OyHKINN, OMKMCHIBAIOLINE MPSMYIO U 00paTHYIO MPONOPIUOHATIbHbBIE
3aBUCHUMOCTH, UX IpapuKu.

Oyuxuan Y = kX, y = kx + b, y = k/x, y = x3, y = VX, y = || 1 ux cBoiictBa. Kycouno-
3aJlaHHbIe (DYHKIUH.

9 KJIACC

Yucja u BbIYMCTEHUS

Kopens n-ii crenenn m ero cpoiicTBa. CTENMEHb C palMOHAJIbHBIM TOKa3aTeleM H €€
CBOWCTBA.

AnredOpanyeckue BbIpasKeHU s

ToxxnecTBeHHBIE TIPeoOpa30BaHMs BBIPAXKEHUH, COJEpXKAIMUX KOPEHb N-H CTEMEHH.
ToxnecTBeHHbIE MPeOOpa3OBaHUs BBIPAKEHUM, COAEPXKAIUX CTENEHb C PALUOHAIBHBIM
MOKa3aTeseM.

Ksagparubiii tpéxuneH. KopHu kBagpaTHOro TtpéxuieHa. PaznokeHue KBaJpaTHOTO
TpEXUeHa Ha JIMHEHbIE MHOXKHUTEIH.

YpaBHeHUs] M HEPABEHCTBA

bukBanpatHeie  ypaBHeHus. [lpumepsl npuUMEHEHHMH  METOJOB  PaBHOCHIIBHBIX
npeoOpa3oBaHuii, 3aMEHBI TTIEPEMEHHOM, rpadUIeCKOTO METOa MPH PEIICHUH YPaBHEHHUH 3-U U
4-i1 cTenieHel.

Pemenue npoGHO-paliioHATBHBIX YPABHEHUH.

Pemenne cucrem ypaBHEHMI C ABYMs NEpPEMEHHBIMH. PelieHue mpocTelliux CHCTEM
HEIMHEWHBIX YpaBHEHHH ¢ JByMsl TNepeMeHHbIMHU. ['paduyeckuii MeTon perieHus CUCTEMbI
HEJIMHEUHBIX YpaBHEHHU C JAByMs INepeMeHHbIMU. CucTeMa JBYX HEIMHEHHBIX YpaBHEHHUH ¢
JBYMS [IEPEMEHHBIMU KaK MOJIETb PEAIbHOM CUTYallNH.

Uucnosie HepaBeHCTBaA. PellieHne TMHENHBIX HepaBeHCTB. [loka3aTenbCcTBO HEPABEHCTB.

KBagpartHble HepaBeHCTBAa C OJHOM MepeMEHHOU. PernieHue KBaJpaTHBIX HEPaBEHCTB
rpadguyeckuM METOJOM U METOJOM HHTEpBaJOB. METOJ WHTEPBAJIOB I PallMOHATBHBIX
HepaBeHCTB. [IpocTeiiie HepaBeHCTBa C TapaMETPOM.

Pemrenne TeKCTOBBIX 3a71a4 C MIOMONIbIO HEPABEHCTB, CUCTEM HEPAaBEHCTB.

HepaBeHnctBo ¢ nBymMsi mepeMeHHBIMH. PelieHne HepaBeHCTBA C JBYMsI NEPEMEHHBIMH.
CucTteMbl HEpaBEHCTB ¢ IByMsI IepeMeHHbIMH. [ padryeckuii MeTo 1 pelieHrs CUCTEM HEPABEHCTB
C ABYMsI IEPEMEHHBIMH.

DyHKUUH



Oynkius. CoiicTBa pyHKIMIA: HYIU QYHKIIHH, TPOMEKYTKH 3HAaKOTIOCTOSHCTBA (PYHKIIUH,
MIPOMEKYTKH BO3pacTaHUs U yObIBaHUS (PYHKIIMH, YETHBIE U HEUETHBIC (DYHKIMH, HAaHOOIbIIee U
HaMMEHbIIee 3HAYCHUS (PYHKITUH.

KBangparuunas ¢pyHkius u e€ cBoiicTa. Mcrnonb30Banne cBOMCTB KBapaTHUHON (yHKIUU
st pemeHust 3amad. [loctpoenue rpaduka kBaaparnyHoi ¢yHkmmu. I[lomoskenuwe rpaduka
KBaJpaTHYHOHN (PYHKIIMH B 3aBUCHMOCTHU OT €€ Kodddurmenton. I'paduku Gpynxumii y =ax2,y =
a(x — m)?u y = a(x — m)? +n. Ioctpoenue rpahukoB QyHKIHUIA C TOMOIIHIO TPEOOPA3OBAHMIA.

Hpo6Ho-nmuHeliHas ¢pynknus. MccnenoBanue QyHKITHIA.

Oynkus Y = X" ¢ HATYpaIbHBIM MOKa3areseM N u e€ rpaduk.

YuciioBble N0CT€10BATEIBLHOCTH U NPOrPeccuu

[Tonsatne YUCIIOBOM [IOCJIEA0BATEIBHOCTH. Koneunsie u OeCKOHEUYHbIE
nocienoBareabHOCTU.  OrpaHMueHHass TOCJIEeI0BaTENbHOCTh. MOHOTOHHO — BO3pacTarolas
(yOmIBaromas) mocienoBareabHOCTh. CrocoObl 3amaHusl MOCIEI0BATEILHOCTH: OMHUCATEIIbHBIN,
TaOJINYHBIN, C TOMOILBIO POPMYIIBI N-TO WIEHA, PEKYPPEHTHBIM.

Apudmernueckas u reomerpuueckas nporpeccuu. CBoiicTBa WiIeHOB apU(PMETHIECKON U
reoMeTpuuecko mporpeccuit. Dopmynbl N-ro 4yieHa apuMETUUECKOW M TeOMETPHYECKOMN
nporpeccuii. DopMmynbl CyMMBI TEPBBIX N YJIEHOB apU(PMETHUYECKON W TeOMETPUUECKOM
nporpeccuil. 3ajaun Ha MPOIEHTHI, 0AHKOBCKHE BKJIAbl, KPEIUTHI.

[IpencraBieHre O CXOAMMOCTH IMOCIEAOBATEIBHOCTH, O CYMMHUPOBAHHM OECKOHEYHO
yObIBaIOLIE reOMEeTPUYECKOM MPOrpeccuu.

Meron matemaTndeckoil HHAYKIHH. [IpocTeinme npuMepsl.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «AJTEBPA» HA YIJYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEIO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHHUS MPOTPAMMBI MO0 MAaTEMATHUKE XapaKTEPU3YIOTCS B
YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSA:

MPOSIBICHUEM HMHTEpeca K TMPONULJIOMY M HACTOSIIEMY POCCHHCKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOILIEHHEM K JIOCTHKEHHUSIM POCCHHUCKMX MATEMaTUKOB M POCCHUUCKOM
MaTeMaTHYECKOM IIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTIKEHUM B APYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:kIaHCKOr0 M yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakJaHWHA W peau3alliid €ro Ipas.,
MPEACTABICHUEM O MAaTeMAaTHYeCKHUX OCHOBaX (PYHKIITMOHUPOBAHHS PaA3IUYHBIX CTPYKTYP,
SIBJICHUH, TPOTEAYP TPaXITAHCKOTO 00IIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXJICHHIO ATHYECKUX IMPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKHUM TPHUMEHEHHEM JIOCTHKEHUN
HayKH, 0CO3HAHHEM BOKHOCTH MOPATbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TPy10BOI0 BOCIIUTAHUSA:

YCTAaHOBKOW HAa aKTHBHOE y4acCTHE B PEIICHUU MPAKTHYCCKUX 3a7a4 MaTeMaTHYECKOUN
HaIpaBJIEHHOCTH, OCO3HAHUEM BXKHOCTH MATEMaTHYECKOTO 0Opa30BaHMs HA MPOTSHKCHUH BCEH
YKU3HH JIJIS1 YCIIENTHOHN Mpo(decCHOHaTBHOM NEeATeIbHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHHH,
OCO3HAaHHBIM BBIOOPOM ¥ TIOCTPOCHHEM HWHIMBUIYAJIbHOW TPACKTOPHUH OOpa3oBaHHs |
YKU3HEHHBIX TUTAHOB C YUETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

CIIOCOOHOCTBI0O K SMOIMOHAJIBHOMY M ACTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHUH, PACCY)KJICHUN, YMEHHUIO BUIETh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) ueHHoOCTeH HAYYHOIO NMO3HAHUSA:

OpHEHTAIIMECH B JIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAaY4YHBIX IMPEACTABJICHHH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS YEIOBEKa, MIPHUPOIALI M OOIIEeCTBa, NOHUMAaHUEM
MaTeMaTHYeCKOW HayKH Kak cdepbl 4eloBEeYeCKON AESITeNbHOCTH, ATAaoB €€ pa3BUTUS H
3HAYUMOCTH JUIsl PA3BUTHS LIMBUJIM3AIMH, OBJIAJICHUEM SI3bIKOM MAaT€MaTHUKU U MaTeMaTUYECKOU
KyJIbTypOM Kak CpEICTBOM MO3HAaHUS MHpPA, OBJIAJICHUEM HABBIKAMU MCCIIEOBATEIbCKON
NESATEeIIbHOCTH;

6) ¢usuyeckoro BoOCHHMTAHHWS, (POPMHPOBAHHUA  KYJbTYPbl 3I0POBbSI M
IMOIMOHAJIBHOIO 0JIAr OOy YHsI:

TOTOBHOCTBIO IPUMEHATh MaTEMATUUECKHE 3HAHUSI B HHTEPECaX CBOETO 3/10POBbs, BEICHUS
310pOBOTO 00Opa3a *KU3HU (3J0pOBOE MUTAHHE, COATAHCHPOBAHHBIN PEKUM 3aHATUN U OTHAbIXA,
perynspHas pusnueckas aKTUBHOCTbH), C(DOPMHPOBAHHOCTHIO HABBIKA peIeKCHH, TPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY M TaKOTO e MpaBa APYroro 4eJoBeKa;

7) 3K0JIOTM4€eCKOT0 BOCIIUTAHMS:

OpUEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUU JUIs pelieHus 3agad B 001acTu
COXPaHHOCTH OKPYKAIOIIEH cpenbl, IUIAHUPOBAHUS TOCTYIKOB W OLEHKHM HMX BO3MOXHBIX



MOCJICJICTBUI Il OKPYXKAIOIICH Cpeibl, OCO3HAHUEM TJI00AJIBHOIO XapakTepa IKOJOTHYECKUX
po0JIeM U MyTei uX penicHus;

8) ajanTanuu K U3MEHSIIOIMMCS YCJIOBHSAM CONMAJILHON U MPUPOIHOI CpeIbl:

TOTOBHOCTBIO K JICWCTBHUSAM B YCIOBHSX HEOMPEICIAEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH
KOMIICTEHTHOCTH Yepe3 MPAKTUYECKYIO JEATEIIbHOCTh, B TOM YHCIIC YMEHHE YUUTHCS Y JAPYIHX
Jrofiel, mpuoOpeTaTh B COBMECTHOM JCSITEIBHOCTH HOBBIC 3HAHMS, HABBIKA W KOMIICTCHIIUU 3
OTIBITA JAPYTHX;

HEOOXOAUMOCTBIO B (hOPMHUPOBAHWUU HOBBIX 3HAHHM, (OPMYIHpPOBATH HICH, MOHSITHA,
TUIOTE3bl 00 00BEKTAX U SABJCHUSAX, B TOM YHCIIC PaHee HEM3BECTHBIX, OCO3HABATH JIC(HUIIUTHI
COOCTBEHHBIX 3HAHUH M KOMIICTEHTHOCTEH, ITAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYAIHIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIIHIO
KaK BBI30B, TPEOYIOIIMI KOHTPMEP, KOPPEKTHPOBATH MPUHUMAEMbIe PEIICHHUS U ICHCTBHS,
(bopMyITHPOBATh U OIICHUBATH PUCKHU U MOCIEACTBHS, (OPMUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIBTATHI

B pe3ynpTare OCBOCHHS MPOrpaMMBl IO MaTEeMAaTHKE Ha YPOBHE OCHOBHOTO OOIIIEro
oOpazoBaHusi y oOydJaromerocss OyayT copMUpOBaHBI MeTampeaMeTHbIe Pe3yJabTaThl,
XapaKTEePU3YIOIIKECS  OBJAQJCHUEM  yHUBEPCAJIbHBIMH  TO3HABATCIIBHBIMH  JICHCTBUSAMU,
VHUBEPCATHHBIMA KOMMYHUKATUBHBIMU JICHCTBUSMU ¥ YHUBEPCAIBHBIMHU PETYISTHBHBIMU
JIEUCTBUSAMM.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC YUeOHbIe 1elCTBHS
ba3oBrble Jornvyeckue aelcTBUSA:

BBISBJSITh M XapaKTEPU30BaTh CYIIECTBCHHBIC TNPU3HAKM MaTEMAaTHYECKUX OOBEKTOB,
MOHSATHUN, OTHOIICHUH MEXKIy TOHATHSAMHU, (HOPMYIUPOBATH ONpPENCICHUS TOHATHH,
YCTaHABJIWBATh CYIIECTBCHHBIM NPHU3HAK KiacCU(PHUKAIUA, OCHOBAHMS JUII OOOOIICHHUS W
CpaBHEHUS, KPUTEPUHU TPOBOAUMOTO aHAIIN3A;

BOCIIPUHUMATh, (OPMYIHPOBATh W TMPEOOPa3OBBIBATh CYKJICHUS: YTBEPAUTCIbHBIC H
OTpHIIaTEIIbHbIE, CIMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC,

BBISIBJISITh MAaTEMATUUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3U W NMPOTHBOpPEUHUs B (aKTax,
JAHHBIX, HAOMIONEHUAX W  YTBEPKICHUSX, NpemIaratb KPUTCPHH JUIS  BBISBIICHUS
3aKOHOMEPHOCTEH U MIPOTUBOPEUMI;

JIeNaTh BBIBOJIbI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHI, YMO3aKIIFOUEHU 110 aHAJIOTUH;

pa3bupatrh I0Ka3aTeabCTBA MAaTEMAaTHUYECKUX YTBEP)KICHHM (TpSAMbIE U OT MPOTUBHOTO),
MPOBOJIUTh  CAMOCTOSITCJIBHO  JIOKAa3aTeJIbCTBA MaTEMaTHYECKUX  (PAKTOB, BBICTpauUBATH
apryMeHTalul0, IPUBOJAUTh MPUMEPHI U KOHTPIPUMEPHI, MPUMEHITh METOJ MaTeMaTUYECKOU
WHIYKIIUHA, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMPATH CIIOCO0 perieHns yueOHol 3a1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PELICHUS,
BBIOMpATh HanboJiee MOXOSIMINN ¢ YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble ncciaenoBareibCKue 1eiCTBHS.

HCIO0JIb30BaTh BOMPOCHI KaK UCCIIEIOBATENIbCKUI MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOMPOCHI, PUKCUPYIOIINE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSITEILHO YCTaHABITUBATH HCKOMOE U
naHHOe, GOPMUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UINIO, MHCHHUE;



IIPOBOJUTH 10 CaMOCTOSITENIBHO COCTaBJICHHOMY IUIAHY AKCIEPUMEHT, MCCIEIOBAHUE I10
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYecKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB MEXKIY
co0oii;

CaMOCTOATENBHO (popMyaHpoBaTh 000OIICHUST M BHIBOJIBI IO PE3yNbTaTaM MPOBEAEHHOTO
HAOIOIEHUS, WCCIENOBAaHMS, OKCIEPUMEHTa, OLECHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
pe3yibTaTOB, BBIBOJIOB U 0000IIICHHUIA;

IIPOrHO3UPOBATh BO3MOYKHOE pa3BUTHUE MPOLIEcca, a TAKKE BbLABUIATH MPEAIOJIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmanmueii:

BBISIBJIITH HEIOCTATOYHOCTh M M30BITOYHOCTHh MHPOPMAIINH, TAHHBIX, HEOOXOAUMBIX IS
pelIeHus 3a/1a4H;

BBIOMpATh, aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M HUHTEPIPETUPOBATh HHGOPMAIUIO
Pa3IMYHbIX BUJIOB U (OPM MPEACTABICHUS;

BbIOMpaTh (popMy mpencTaBieHHUs] MHGOPMALMU U WIUIIOCTPUPOBATH pEIIaeMble 3agauu
cXeMaMu, AarpaMMaMH, HHOU rpaduKoil M MX KOMOWHAILUSAMU;

OIICHMBAaTh  HAAEKHOCTb HWHGPOPMALUU 1O  KPUTEPHUSIM, TMPEUIOKEHHBIM WU
c(OpMYyIUPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHHKaTHBHBIEC YHUBEPCAIbHBIE YUeOHbIE 1eiicTBUSA

BOCIIPUHUMATh U (OPMYIHUPOBATH CYXIEHHS B COOTBETCTBHH C YCIOBUSMH U IEISIMHU
oOIIeHus1, SICHO, TOYHO, TPAMOTHO BBIPQKATh CBOIO TOYKY 3PEHHUS B YCTHBIX W INHCHMEHHBIX
TEKCTax, JaBaTh MOSICHEHHUS 110 XO1y pelIeHUS 3a/1a4l, KOMMEHTUPOBATh MOJIy4E€HHBIH Pe3ynbTar;

B XOJ€ OOCYXKJEHHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOU TEMBbI, MPOOIEMEI,
pelaeMoil 3a7auu, BBICKAa3bIBaTh WJEH, HAllEJICHHbIE HA MOWCK PEUICHMS], COMOCTAaBIATh CBOU
CYXJCHHUS C CY)KICHHSIMHU OPYTUX YYaCTHUKOB JAuajora, oOHapyXHBaTh pa3jHuue U CXOJCTBO
MO3ULUH, B KOPPEKTHOU (hopMe HOpMyTUpOBaTh pa3HOTIACHS, CBOU BO3PAKECHUS;

MIPE/ICTaBIATh PEe3yAbTaThl PELICHUs 3aJayd, SKCIEPUMEHTa, HCCIEI0BaHUS, MPOCKTa,
CaMOCTOSITENILHO BBIOMPATh (JOpMAT BHICTYIUICHUS C YUETOM 3a/a4 MPE3eHTALUU U 0COOCHHOCTEH
ayJUTOpUH;

MMOHMMAaTh U WCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON U MHIUBUAYaIbHOU pabOThl IpU
pelIleHnHd Y4eOHBIX MaTeMaTH4eCKHX 3ajad, NPUHUMATh LEeldb COBMECTHON JESTENbHOCTH,
IUTAHUPOBATh OPraHU3ALUI0 COBMECTHON pabOThI, paclpeleNsTh BUAbI padoT, JOroBapuBaThC,
o0cyKIaTh mporece U pe3yabTaT padboThl, 000011aTh MHEHUS HECKOJIBKUX JTIO/ICH;

y4acTBOBaTh B I'PYNNOBBIX GopMax paboThl (0OCyXJeHus, 0OMEH MHEHUMN, «MO3TOBBIE
IITYPMBD» ¥ UHBIE); BBITIOJIHATH CBOIO YacTh pabOThI M KOOPAUHUPOBATH CBOU JEHCTBUS C APYTUMU
YJieHaMUd KOMaHIbl, OIICHMBAaTh KauyeCTBO pe3yibTaTa M KaueCTBO CBOErO BKJIaJa B OOIIMIA
pe3yNbTaT Mo KpUTEpUsIM, CHOPMYTUPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUA.

PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe AeilicTBUS
Camoopranm3anus:

BBISIBIISITH TPOOIIEMBI JIJISl PEIICHHUS B )KU3HEHHBIX M y4eOHBIX CUTYAIIHIX, OPUEHTUPOBATHCS
B Pa3JIMYHBIX TOJIX0JaX MPUHSITHS PEIIeHUH (MHIUBUIYaTbHOE, TPYIIIIOBOE);

CaMOCTOSITENILHO COCTABJIATH IJIaH, aJITOPUTM PELlIeHUS 3a7auu (MK €ro 4acTh), BHIOUpATh
crnoco0 pemeHuss ¢ Y4ETOM HMMEIOLIUXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH ¢ YUETOM HOBOM HH(POPMAITHH.

CaMOKOHTPO.Ib, IMOLMOHAIbLHBIH HHTEJLIEKT:



BJIAJETh CIIOCOOAMHU CaMOIIPOBEPKH, CAaMOKOHTpOJIA IIpolLiecca M pe3yilbTaTa pPELICHUs
MaTeMaTU4eCKOH 3a/1a4i, CAMOMOTHBAIIMU U PEQIICKCHH;

NPEIBUACTh TPYJHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTH IIPH PEIICHUH 3a/a4H, BHOCHTH
KOPPEKTHBBl B JICATEIILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, HAMJICHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pE3ylbTaTa NESTEIHHOCTH IMOCTABICHHOW IENW M YCIOBHUSM,
OOBSICHATH MPUYUHBI JOCTHKESHHS MJTM HEOCTHIKEHUS LIEJIH, HAXOAUTh OIINOKY, 1aBaTh OLEHKY
pUOOPETEHHOMY OTIBITY;

BBIp@XAaTh OMOIMM TpPU HM3YyYCHWH MAaTEMaTHYECKHX OOBEKTOB H (DaKTOB, JJaBaTh
SMOLIMOHAIBHYIO OIICHKY PEIICHUS 3a1a4H.

MHNPEIMETHBIE PE3YJIbTATbBI

K xonIty 00yuenus B 7 kjacce 00y4Jaromuiics MOJYyYUT CIEAYIONNE MTPEAMETHBIE PE3yIbTaThl:

Yucaa v BBIYUCIEHUS

PammmonansHEIe YMCHa.

[lepexonuTe OT oaHOM (popMBbl 3amucu ducen K Ipyroi (mpeoOpa3oBHIBATH JECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATUIHYIO APOOB).

Hcnons30BaTh TOHITHS MHOXXECTBA HATYpadbHBIX YHCEN, MHOXECTBA IEJIBIX YHCEI,
MHOKECTBA PAlMOHAJIBHBIX YHCEI MpPH PEIICHWH 3a7a4y, NPOBEACHUHM PACCYKICHUU U
JIOKa3aTeIbCTB.

[ToHnMaTh 1 OOBSICHATH CMBICIT TTO3UIIMOHHOM 3aIMCH HATYpaJIbHOTO YHUCIIA.

CpaBHUBATh U yHOPSAOYMBATH PALIMOHAJIBHBIE YHCTIA.

BrimonHsaTe, codyeTas yCTHBIE W MHChbMEHHBIE NMPUEMBI, apu(dMETHUECKHE IEHCTBUS C
palMOHAIIBHBIMU YHKCJIaMH, HCIIOJb30BaTh CBOMCTBA YHUCEI M NpaBujia JICUCTBUMA, TPUEMBI
palMOHANBHBIX BHIYUCICHUH.

BrInosHATE 1eHCTBUS CO CTENEHSIMHU C HATYpaJbHBIMU IMOKA3aTEISIMU.

HaxonuThk 3Ha4eHMs1 YUCIIOBBIX BBIPAKEHUH, COAEPIKAIINX PALIMOHAJbHBIC YKCIIA U CTETICHU
C HaTypaJbHBIM IIOKa3aTeleM, MPUMEHATh Pa3HOOOpa3HbIE CIOCOOBI U MPUEMBI BBIYUCIICHHUS,
COCTaBJISITh M OLICHUBATh YMCIIOBBIC BBIPAKEHUS MPU PEIICHUU MPAKTUYECKUX 3a]lad M 3a]a4 U3
JOPYTrUX y4eOHBIX TPEIMETOB.

OKpyrisiTh 4Mcia ¢ 3aJaHHON TOYHOCTBIO, a TAKXKE [0 CMBICIY IPAKTUYECKOW CUTYyallUH,
BBINIOJIHATh MPUKUJKY W OLEHKY pe3yibTaTa BbIYMCICHUH, OLIEHKY 3HAYEHUN YHCIIOBBIX
BBIPKECHUI, B TOM YUCJIE TIPU PEIICHUN MPAKTUYECKUX 3a]ad.

Pemate TekcToBbIE 33724 apU(METUUECKUM CIIOCOOOM, MCIOJIb30BaTh TAOIMIIbI, CXEMBI,
YEpTEkKHU, IPYTUe CPECTBA MPEACTABICHUS JaHHBIX P PELICHUH 3a/1a4.

Pemate mpakTUKO-OPHEHTHUPOBAHHBIE 337a4d, CBS3aHHBIE C OTHOIIEHUEM BEJIMYHUH,
MPONOPIUOHATBHOCTBIO BEJIMYUH, TPOLIEHTAMH, UHTEPIIPETUPOBATh PE3YNIBTATHl PELICHUS 3a7a4
C Y4€TOM OTpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMbIX OOBEKTOB.

JleTuMOCTb.

Jloka3biBaTh U MPUMEHSATH MIPU PEIICHUH 3a]a4 PU3HAKU I€TUMOCTH Ha 2, 4, 8, 5, 3, 6, 9,
10, 11, mpu3HaKu AEIMMOCTH CYMMbI U MIPOU3BEICHUS LIETBIX YHCEIL.

PacknanpiBaTh Ha MHOKUTEIN HATypaJlbHbIE YUCIIA.



CB000OHO ONEPUPOBATH MOHATUAMU: YETHOE YKCIIO, HEUYETHOE YMCIIO, B3aMMHO MPOCTHIE
qucia.

Haxonute Hawmbombmiuii oOmMiA JeNuTeNh W HAWUMEHbIEe oO0IIee KpaTHOE YUCeNl U
HCII0JIb30BATh UX IIPH PELICHNUN 3a]1a4, IPUMEHSTh alroput™M EBkinaa.

OnepupoBaTb NOHATHEM OCTaTka IO MOJYJI0, NPUMEHSATh CBOMCTBAa CpaBHEHHUH IO
MO IyJIIO.

Auaredpanyeckue BbIpaKeHHs

BoipaxkeHus ¢ nepeMeHHbIMU.

Hcnonp3oBath anredpanyecKyto TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B IpoIiecce
OCBOEHUS y4EOHOI0 MaTepuaa.

Haxoauts 3HaueHNs OyKBEHHBIX BBIPAKEHUH MPU 3aJaHHBIX 3HAUEHUSAX EPEMEHHBIX.

Hcnonb3oBaTh NOHATHE TOXKIECTBA, BBIMOJHITH TOXKAECTBEHHbIE NPeoOpa3oBaHUs
BBIPA)KEHUH, I0Ka3bIBATh TOXKAECTBA.

MHOro4seHsl.

BoinonHATe peoOpazoBaHus LENOT0 BhIPAXXEHUSI B MHOTOWIEH MPUBEAECHUEM MOI00HBIX
ClIaraeMbIX, paCKpbITHEM CKOOOK.

BoinmonHaTe gedicTBus  (ClIOKE€HUE, BBIYMTAHHWE, YMHOXEHHE) C OJHOYICHAMH U C
MHOTOWIEHAMH, MPUMEHATH (POPMYINIBI COKpAIIEHHOTO YMHOKEHHUs (KBaapaT M KyO CyMMBI,
KBaJpaT U KyO pa3HOCTH, pa3HOCTh KBaJpaToOB, CyMMa M pPa3HOCTh KyOOB), B TOM YHCIE JJIs
YIPOIIEHHS BBIYUCIIECHUI.

OcymiecTBiATh pa3ioKEHHE MHOTOWIEHOB Ha MHOXKHUTEIM C IOMOIIBIO BBIHECEHUS 3a
CKOOKHM 0O0ILero MHOXHUTEJNS, TPYNIUPOBKU ClaraéMblX, MpUMeEHss (OPMYIbl COKPAIIEHHOTO
YMHOXKEHUS.

[IpumensaT npeoOpa3oBaHUs MHOTOWIEHOB Uil pEUICHUS pa3MYHBIX 3a1ad U3
MAaTE€MAaTHKH, CMEXHBIX IPEIMETOB, U3 PEaJIbHOMN MPAKTUKHU.

Hcnons30BaTh CBOMCTBA CTENEHEH C HATYpaJIbHBIMH MOKa3aTeIsIMU IS peoOpa3oBaHus
BBIPAKCHUM.

YpaBHeHUsI M HEPABEHCTBA

Pewrare yMHelHbIE ypaBHEHHS C OJHOW IEPEMEHHOM, NPUMEHSS MpaBUJIa Mepexoja OT
HCXOJIHOTO YpaBHEHMS K paBHOCUIBHOMY eMy. IIpoBepsTh, SBISIETCS JIM YHUCIO KOPHEM
YpaBHEHUS.

[TopOupats npuMepsl map YKuce, SBISIOMINUXCS PEIIeHUEM JTUHEHHOT0 ypaBHEHUS C IBYMS
[I€PEMEHHBIMU.

Ctpouth B KOOPAMHATHOW IUIOCKOCTH TpaduK JHMHEHHOTO YpaBHEHHUS C JIBYMs
MIEPEMEHHBIMH, MOJIb3YACh I'PaUKOM, TPUBOJUTH IPUMEPHI PEIICHUS YPaBHEHUSI.

Pemrate cucrembl IByX JIMHEMHBIX YpaBHEHUH C JBYMsSI MEPEMEHHBIMU, B TOM YHUCIE
rpaduvecKy.

CocraBiiATh M pellaTh JUHEWHOE YPaBHEHHME WJIM CUCTEMY JMHEWHBIX YPaBHEHHUM IO
YCIOBHUIO 33Jlaud, WHTEPIPETHPOBAaTh B COOTBETCTBHUM C KOHTEKCTOM 3aJadM I1OJIY4YE€HHBIN
pe3yabTar.

DyHKUUH

Koopaunats! u rpaduku.

N300paxxaT Ha KOOPAMHATHOM NPAMOMl TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIydd, OTPE3KH, HHTEpBaJIbl, 3alHMCHIBATH UHCIOBBIE MPOMEXKYTKH Ha
anreOpanvyeckoM si3bIKe.

OtmeydaTs B KOOPAMHATHOM INIOCKOCTH TOUYKH IO 3alaHHBIM KOOPJIUHATaM.



OyHKIUU.

CtpouTts rpaduku JIMHEHHBIX GYHKIUH.

OnwuceiBaTh ¢ MOMOIIBIO (YHKIUH W3BECTHBIE 3aBUCHMOCTH MEXIY BEITUYMHAMH:
CKOPOCTb, Bp€Ms, PacCTOSIHME, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, IIPOM3BOJUTENILHOCTH, BPEMS,
00BEM paboTHI.

Haxonuts 3HaueHne (pyHKIMM 110 3HAYEHUIO €€ apryMeHTa.

[Nonnmath rpaduyeckuil crmocod MpeACcTaBlIeHHUs W aHanu3a WHPOPMAIUU, U3BIIECKATh U
MHTEPIPETHPOBATh HHPOPMALIUIO U3 TPAPHUKOB PEATHHBIX IMPOLIECCOB U 3aBUCHUMOCTEH.

Hcnonp3oBath cBOWCTBA (QYHKIUI [T aHAIIN3a TPAQHUKOB pEaTbHBIX 3aBHCUMOCTEH (HYIH
(GyHKIMHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA (DYHKLIMH, IMPOMEKYTKH BO3pPACTaHUS M YOBIBaHUS
(GyHKIMY, HanOoJIblIee U HaUMEHbIlIee 3HaYeHUs! (PYHKIUN).

Wcnonb3oBarh rpaduku JUisl MCCIEA0BaHUS MPOLECCOB U 3aBUCUMOCTEH, MpH pelieHnn
3a/1a4 U3 IpYyrux y4yeOHbIX IPEIMETOB U pealbHON )KU3HU.

K xonIty 00yuenus B 8 kiacce 00y4Jaromuiics MOJyYUT CIEAYIONINE MPEAMETHBIE PE3yIbTaThl:

Yucja u BbIYKCTEHUS

HppaumnonaisHble yncia.

[ToHMMaTh U UCTIONH30BAThH MPECTABICHUS O PACIIUPEHUH YHUCIOBBIX MHOYKECTB.

CB00OOHO OTIEpUPOBAThH MOHATUSAMU: KBAIPATHBIN KOPEHB, apu(hMETUUECKHUI KBaApaTHBIN
KOpEHb, MPpalMOHATBHOE YHWCIIO, HAaXOJUTh, OIEHWBATH KBAJpaTHBIC KOPHH, WCIIOIB3YS MPHU
HEOOXOUMOCTH  KAJIBKYJIATOP, BBIIOJHATH TPEOOpa3oBaHUs BBIPAKECHHMA, COJEpIKAIINX
KBaJIpaTHbIE KOPHH, UCTIOJIb3Ys] CBOMCTBA KOPHEH.

Hcnonp30BaTh HavyalbHbIE MPEICTABICHUS O MHOYKECTBE JCHCTBUTEIBHBIX YUCEN IS
CpPaBHEHHUsI, OKPYTJCHHS M BBIYMCICHUHN, HM300pa)kaTh AEUCTBUTENbHBIE YHCIA TOYKAMHU Ha
KOOPJIMHATHOM MPSIMOHA.

Hcnonb3oBath 3amucu OONBIIMX W MaJbIX YHMCET C MOMOUIBIO AECCATUYHBIX IpoOei u
creneHed uyucia 10, 3anuchIBaTH M OKPYIVISATh YHMCIIOBBIE 3HAYEHUS DPEAIbHBIX BEJIMYMH C
HCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUN.

JenmumocTsb.

CB0OOIHO OTIEpUPOBAThH MOHITUEM OCTaTKa MO MOJYIIO, IPUMEHSTh CBOMCTBA CpaBHEHUN
10 MOJIYJIFO, HAXOJUTh OCTATKU CYyMMBbI U ITPOU3BEIACHUS 10 JAHHOMY MOJYJIIO.

AnredOpanyeckue BbIpasKeHUsI

JpoOHO-palinoHabHbIE BHIPAYKEHUSL.

Haxonuth nonmycTiumbie 3HaUCHUS IEPEMEHHBIX B IPOOHO-PAIMOHAIBHBIX BBIPKCHUSIX.

[IpuMeHsITh OCHOBHOE CBOMCTBO pallMOHANBHOM APOOH.

BoinonHaTe mpuBeneHue anredpandeckux ApodOel K o0lieMy 3HaAMEHATeNo, CIOKEHUE,
YMHOEHUE, JISJICHHEe anredpandyeckux Apooei.

BrITONHATE TOXKIECTBEHHBIE TIPe0OPa30BaHUS PAMOHATBHBIX BBIPAKECHHI.

[IpumensaTh MpeoOpa3oBaHus BRIPAKEHUN 7S pEIICHUS Pa3IMYHBIX 33/1a4 U3 MAaTEeMAaTUKH,
CMEXHBIX MTPEAMETOB, U3 PEATTLHON IIPAKTUKH.

Crenenu.

[IpuMeHsATh MOHSATHE CTEMEHH C LEeJbIM ToKa3aTelieM, BBIMOJHATH MPeoOpazoBaHuUs
BBIpAXKEHUI, COJIEpKAILUX CTENIEHU C IIEJIBIM MTOKA3aTEIEM.

HppanmonanbHble BEIPa)KEHUS.

Haxonute nomycThMble 3HAUYE€HHMs] TEPEMEHHBIX B BBIPAXKEHHUSAX, COJEPIKALIUX
apudmeTnyecKue KBaapaTHbIe KOPHHU.



BrImonsaTe npeoOpazoBaHus UPPALMOHATIBHBIX BRIPAKEHHUH, HCIIONIB3Ys CBOMCTBA KOPHEH.

YpaBHeHUs U HEpaBeHCTBA

Pewrats kBagpaTHbIC ypaBHEHUS.

Pemate ApoGHO-palimOHaNbHbBIE ypaBHEHUSI.

Pemate nuHEHHBIE ypaBHEHMsI € NapaMeTPaMH, HECIOKHBIE CHCTEMBI JIMHEHMHBIX
YPaBHEHUH € ITapaMeTpamu.

[IpoBOAUTH HCCIIENOBAHUS YPABHEHUN U CUCTEM YPaBHEHHUM, B TOM YHUCIIE C IPUMEHEHUEM
rpadMUecKuX MpeACTaBIeHUH (YCTaHABIMBAaTh, UMEET JIM YPaBHEHHE WJIM CHCTEMa ypaBHEHUH
pELIEHHUs, ECIIU UMEET, TO CKOJIBKO, U IIPOYEE).

ITepexoqute OT cioBecHOM (HOPMYIUPOBKM 3amaun K e€ anreOpandyeckoil MoJenu c
IIOMOIIIBI0 COCTaBJICHHUsSI ypPAaBHEHMS WM CHUCTEMBl ypPaBHEHMI, MHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4H IIOJIy4CHHBIA PE3YIIBTAT.

[IpuMeHATH CBOKCTBA YMCIIOBBIX HEPABEHCTB JUISl CPAaBHEHUS, OLICHKH, pellaTh JIMHEHHBIE
HEpaBEHCTBA C OJIHOM MEPEeMEHHOM U HUX CHCTEMBI, JaBaThb TI'paUUECcKyl0 HLIIOCTPALUIO
MHOYECTBA PEIICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

LORIIN1700

[Tonumatsb 1 UCOIB30BaTh (PYHKIIMOHAIBHBIE MOHITHS U A3bIK (TEPMUHBI, CHUMBOJMYECKHE
0003Ha4YeHUs), ONPEEIIATh 3HaUeHUE (PYHKIMHU 110 3HAUEHUIO apryMeHTa, ONpeaeisaTh CBONCTBA
¢byakmn o e€ rpaduxy.

Crpouts rpaduku QpyHKIIUHN , OMUCHIBATh CBOMCTBA YMCIOBOM (YHKIINHU 110 €€ rpaduky.

K xonIty 00yueHus B 9 kjacce 00y4Jaromuiics MOJYyYUT CISAYIONNE MPEAMETHBIC PE3YIbTaThI:

Yucia u BBIYUCTIEHUS

CB0oOOIHO omepuUpoBaTh MOHATUSIMH: KOpPEHb N-Ml CTENEHHU, CTENEHb C palOHaIbHBIM
MOKa3aTeneM, HaXOIUTh KOPEHb N-I CTENEHH, CTENIEHb C PAllMOHATIBHBIM [T0OKA3aTeNIeM, NCIOJIb3Ys
pU HEOOXOAMMOCTH KaJbKyJIsATOp, MPUMEHSTh CBOWCTBA KOPHS N-Ml CTENEHH, CTENEeHH C
palMOHAIbHBIM [1OKA3aTEJIEM.

Hcnonp30Barh MOHATHE MHOXECTBA JICUCTBUTENIBHBIX YHCEN MPU PELICHUH 3a]ad,
MIPOBEACHUU PACCYKICHUI U JOKa3aTEIbCTB.

CpaBHMBaTh M yHNOPAJOYMBATH JCUCTBUTENIBHBIC YHCIIA, OKPYIJIATH JEHCTBUTEIbHBIC
YHCIIA, BBIIOIHATh IPUKUKY PE3yJIbTaTa BBIYUCICHHM, OLEHKY YHCIOBBIX BBIPAKEHUN.

AnredOpanyeckue BbIpasKeHUsI

CB0OOTHO OTIEpUPOBATH MOHITHEM KBAJPATHOTO TPEXUWICHA, HAXOIUTh KOPHU KBaAPATHOTO
TpEXUJICHA.

PacknanpiBath KBagpaTHbIA TPEXUIIEH HA JIMHEWHBIE MHOXKHUTEIIH.

YpaBHeHus 1 HEPABEHCTBA

Pematp nuHeliHble W KBaJpaTHbIE YPAaBHEHUS, YpaBHEHH, CBOAALIUECS K HUM, JAPOOHO-
palroOHaIbHbIE YPABHEHUSI.

Pemrate Hecno)xHbIE KBaJAPAaTHBIE YPaBHEHHUS C TAPAMETPOM.

Pemrate nuHeliHbIE HEPAaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, WCIOIb30BATh METOJ
WHTEPBAJIOB, N300pakaTh pElIeHne HEPABEHCTB HA YMCIOBOM MPSMOM, 3aMUCHIBATH pPEIICHUE C
MIOMOIIIBIO CUMBOJIOB.

Pemrate cucteMbl JBYyX JIMHEMHBIX YPaBHEHUU C JIByMs NEPEMEHHBIMU M CUCTEMBI JIBYX
ypaBHEHUH, B KOTOPBIX OJJTHO YPAaBHEHUE HE SIBIIAECTCS JTUHEHUHBIM.

Pemrate HecnokHbIE CUCTEMBI HEIMHEMHBIX YPAaBHEHUN C TapaMETPOM.



[IpuMeHsSTP  METONBI  PABHOCWIBHBIX — MpeoOpa3oBaHUil, 3aMEHbl  EPEMEHHOM,
rpau4ecKoro MeTo/ia MpH pelIeHNH ypaBHEHUH 3-i U 4-i cTeneHei.

Pemath cuctembl IMHENHBIX HEPABEHCTB, CUCTEMbBI HEPABEHCTB, BKJIIOUYAIOLINE KBaIpaTHOE
HEPaBEHCTBO, M300pakaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YHMCIOBOM MPSMOM, 3alMCBHIBATh
pelIeHNE C IOMOIIbIO CUMBOJIOB.

Pemrate ypaBHEHUs, HEpaBEHCTBA M HMX CHUCTEMbI, B TOM YHCIE C OrPAHUYCHUSIMH,
HaImpuMep, B LIEJIbIX YHCIIaX.

[IpoBoauTh UCCHEAOBAaHKS YPABHEHU U CUCTEM YPaBHEHHI, B TOM YUCJIE C IPUMEHEHUEM
rpadUYecKuX MpeICTaBlIeHUH (YCTaHABIMBATh, UMEET JIM ypaBHEHHE WJIM CHCTEMa ypaBHEHUH
pELIEHHUs, ECIIU UMEET, TO CKOJIbKO, U IIPOYEE).

Pemarts TekcToBble 3ajaud  aqreOpaMyecKUM CHOCOOOM C TIOMOIIBIO COCTaBJICHHUS
YpaBHEHUI, HEPABEHCTB, UX CUCTEM.

Hcnonb30BaTh ypaBHEHUS, HEPABEHCTBA U MX CUCTEMBI /ISl COCTABJICHUSI MaTeMaTH4YECKON
MOJENIM pEeaJbHOM CUTyallud WIM NPUKIAIHON 3a7aud, HMHTEPHPETUPOBATH IOTYy4YEHHBIE
pe3yabTaThl B 3alaHHOM KOHTEKCTE.

YuciioBble N0C1€10BATEIHLHOCTH U NPOrpeccuu

CB0OOJIHO omepUpoBaTh MOHATUSAMU: 3aBUCUMOCTb, PyHKIUS, Tpaduk QyHKUINU, TpsMas
MPOMOPLUHUOHAIBHOCTh, JIMHEWHAas (QyHKUUsA, oOpaTHas MPONOPIHOHAIBHOCTh, Mapabouia,
runep0osia, KyCOuHO-3aJaHHasi PyHKIHUS.

UccnenoBates dyaknuo nmo e€ rpaduky, ycTaHaBIMBaTh CBOWCTBA (DYHKIUMW: 00JIacTh
OTpeJieNieHUsl, MHOXECTBO 3HaueHul, HyIu (QYHKIUH, HPOMEXKYTKH 3HAKOMOCTOSHCTBA,
MIPOMEXYTKHA BO3pAcTaHus U yObIBaHUS, YETHOCTh M HEUYETHOCTb, HAUOOJbIIEE U HAaUMEHbIIIEe
3HAYEHUSs, ACUMIITOTHI.

Pacnio3naBath kBagpaTHUHYyIO QYHKIHUIO 10 GOpMYyJIie, TPUBOIUTH MPUMEPHI KBaAPATHUHbIX
GbyHKIIMNA U3 peaTbHOM KU3HU, (PU3UKH, TECOMETPHUH.

Onpenenars moJokeHHWE rpaduka KBaapaTMUHOM (GYHKIMM B 3aBUCUMOCTH OT €€
K03 puImeHToB.

Crpouts rpaduk KBaApaTUYHON (PYHKIIMHU, OMKUCHIBATH CBOMCTBA KBAJPATUYHON (PYHKIIUU
o e€ rpaduky.

Hcnonb3oBaTh CBOMCTBA KBAAPATUYHON (DYHKIIMH JUISI pELICHUS 3a/1a4.

Ha npumepe xBagpatuuHoi (yHKuuU cTpouth rpaduk dyaxmum y =af(kx + b) + ¢ ¢
MOMOIIIBIO TIpeoOpa3oBanuii rpaduka pynkuuu Y=Ff(X).

NnmroctpupoBath ¢ MOMOIIbIO Tpaduka pealibHyl0 3aBUCUMOCTh HIIM MPOLECC MO UX
XapaKTepUCTHKAM.

Apudpmernyeckasi 4 reoMeTpruyecKas Nporpeccuu

CBoOOIHO omepupoBaTh MOHATHSAMH: TOCIEIOBATENbHOCTb, apu(pMeTHYecKas |
reoMeTpHuecKas Mporpeccuu.

3amaBaTh MOCIEAOBATEIBHOCTH pPa3sHBIMU CHOCOOAMHM: OINHUCATEIbHBIM, TAaOIUYHBIM, C
MOMOIIBI0 (GOPMYITBI N-TO YieHa, PEKYPPEHTHBIM.

BhITIONIHATE BBIUMCIEHHS] ¢ UCHONB30BaHUWEM (GOpMYya N-TO 4ieHa apuPMETHUECKON U
F€OMETPUUECKOU MPOTPECCUI, CYMMBI MTEPBBHIX N YIECHOB.

N300paxkaTh 4aeHbl NOCIEI0BATEIHHOCTH TOUKAMH Ha KOOPAUHATHOMN TUIOCKOCTH.

Pemats 3a1aum, cBsI3aHHBIE C YMCIOBBIMH MOCIIEI0BATEILHOCTSIMH, B TOM YHCIIE 337a4 U3
pealbHOM JKU3HHM (C HCTIOIh30BAaHUEM KAIBKYISITOPA, IU(PPOBBIX TEXHOJIOTHH).



Pacno3nasate u MNPUBOJUTH IMPUMCPBI KOHCUHBIX U 6CCKOHC‘IHBIX HOCJ’IGI[OBaTeJ’IBHOCTCf/'I,
OrpPaHUYECHHBIX MOCJIEA0BATEIBbHOCTEM, MOHOTOHHO BO3pACTAOIIUX (yObIBaroInX)
MOCJIEIOBATEIBHOCTEM.

Nwmets NpeaACTaBJICHUE O CXOAUMOCTH IOCJICAOBATCIBHOCTH, YMCTb HAXOJUTH CYMMY
0ECKOHEYHO yOBIBAIOIICH reOMETPUICCKON TIPOTPECCHH.

HpI/IMerlTB METO MaTeMaTUUECKOU WHAYKIHWHU IIPU pCUHICHUM 3aad.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KojaunuecTBO 4acoB 3J1€KTp0HHLIe
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NporpaMmabl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
YUNCJIA 1 BBIUUCJIEHNA.
1 1 C1 11 1 https://lesson.edu.ru
PanmonaneHpie uncna (OBTOpEHNUE)
OYHKINHU. K
2 YHKIL OOPAHHATHL 1 17 1 https://lesson.edu.ru
rpaduxu. DyHKIIIN
AJITEBPANMYECKUE BBIPAXKEHU .
3 1 ¢ 7 https://lesson.edu.ru
BeIpaxenus ¢ nepeMeHHbBIMU
YPABHEHUA U CUCTEMBI
4 ., 10 1 https://lesson.edu.ru
VPABHEHWMIA. JTuueciiusic ypasHeHus P
YUCJIA YU BBIYMCJIEHUSL. C
5 Teteb ¢ 6 https://lesson.edu.ru
HaTypaJbHBIM IIOKa3aTCJICM
AJITEBPAMYECKHUE BBIPAXKEHUN .
6 23 1 https://lesson.edu.ru
MHoro4neHsl
AJITEBPAMYECKHUE BBIPAXKEHUN .
7 } 14 1 https://lesson.edu.ru
DopMyJIbl COKPAILIEHHOTO YMHOXKEHHUS
YUCJIA Y BBIYUCJIEHUS. IenumocTtb 10 https://lesson.edu.ru
OYHKUUWU. Juneiinas GpyHkiums 16 1 https://lesson.edu.ru
YPABHEHUWSA U CUCTEMBI
10 YPABHEHWH. CucTeMs! THHEHHBIX 14 1 https://lesson.edu.ru
YpaBHEHUH
[ToBTOpenue, 06061IeHNE,
11 N 12 1 https://lesson.edu.ru
cucreMatTu3danus 3HaHUU
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 140 8 0




8 KUIIACC

KonuuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl

1 YPABHEHHWS U HEPABEHCTBA. 20 1 https://lesson.edu.ru
HepasencrBa

) YHNCJIA 1 BBIYMCJIEHUS. KBanpaTHsbrit 17 1 https://lesson.edu.ru
KOPEHb

3 YPABHEHUWA 1 HEPABEHCTBA. 17 1 https://lesson.edu.ru
KBagparHsle ypaBHEHUS

4 AJITEBPAMYECKUWE BBIPAXXEHU L. 17 1 https://lesson.edu.ru
Jpo6HO-panoHaNbHbIE BHIPAKEHUS

5 YPABHEHUIS U HEPABEHCTBA. 19 1 https://lesson.edu.ru
Jpo6HO-panioHalbHbIE YpaBHEHUS

6 OYHKINN 15 1 https://lesson.edu.ru

7 AJITEBPAMYECKUE BBIPAXKEHI . 14 https://lesson.edu.ru
Crenenu

8 YUCJIA 1 BBIYUCJIEHUSL. IeaumocTsb 7 1 https://lesson.edu.ru

9 IToBTOpEHue, 06001ICHNE, 14 1 https://lesson.edu.ru
cUCTeMaTu3aIlus 3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 140 8 0




9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
n/n NMPOrpaMmblI Bcero Konrponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
1 OYHKINN 25 1 https://lesson.edu.ru
) YPABHEHUWS U HEPABEHCTBA. 19 1 https://lesson.edu.ru
KBagparHbie HepaBeHCTBA
3 YPABHEHUWA 1 HEPABEHCTBA. o5 1 https://lesson.edu.ru
YpaBHECHHSI, HEPABCHCTBA U UX CHCTEMBI
4 UNCJIOBBIE ITOCIEAOBATEJIBHOCTHU o5 1 https://lesson.edu.ru
N IMTPOI'PECCHUUA
5 AJITEBPAMYECKHUE BBIPAXKEHI . 12 1 https://lesson.edu.ru
CreneHs ¢ pallMoOHAIBLHBIM [TOKa3aTeIeM
6 IToBTOpEHUE, 0000IICHHE, CHCTEMAaTH3AIUS 34 1 https://lesson.edu.ru
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 140 6 0




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Nen/m | Tema ypoka Kontposbnbie | IIpakTHyeckne Aata wHppoEbic
Bcero u3yueHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI pecypest
1 [ToBTOpenue. PanmonanbHble yncia 1
[ToBTOopenue. CpaBHeHUE,
2 YHOPSAA0OYUBaHUE U apuPMETHIECKHE 1
JEHCTBUS C pallMOHAIBPHBIMUA YUCITAMHU
3 [ToBTOpenue. Yucnosas npsimas, 1
MOJYJIb YUCIIa
[ToBTopenue. [TponeHTsI, 3aNKUCh
4 MPOIICHTOB B BUJIE APOOH | Ipodu B 1
BH/JIE MTPOLICHTOB
5 [ToBTOpenue. Tpu OCHOBHBIE 3a1a4n 1
Ha MPOLICHTHI
6 [ToBTOpenue. Tpu 0OCHOBHBIE 3a1aUn 1
Ha MPOLICHTHI
7 [ToBTOpenue. Penenne TeKCTOBBIX 1
3a/1a4 apuPMETHIECKUM CIIOCOOOM
[ToBTopenue. Pemenue 3amay u3
8 pealbHOM MPAKTUKHU HA YacTH, Jpoou, 1
MPOLIEHTHI, TPUMEHEHNE OTHOLIEHUN 1
MPONOPLHUIA MTPU PEILICHUH 3a/1a4
9 [ToBTopenue. Pemenue 3anay u3 1

peanbHON MPaKTUKU Ha 4acTH, Jpoou,




MIPOLICHTBI, IPUMEHEHNE OTHOLIECHUN U
MPONOPLIUHI IIPU PELLICHNUN 3a/1a4

[ToBTOpenue. PeanbHble 3aBUCUMOCTH;

10 pelieHue 3a1a4 Ha JABMXKCHHE, padoTy,
MTOKYIIKH, HaJIOTH

11 KonTtposnsHas paboTa o teme
"Panmmonansubie yncna"

12 KoopaunaTa Touku Ha mpsMoi

13 YmucnoBbie TPOMEKYTKH

14 HucnoBsle MPOMEXKYTKA

15 PaccrostHue MeX Iy TBYyMsI TOUKAMH
KOOPJIMHATHOM MPsIMOI
[IpssMoyronpHas cucTeMa KOOpINHAT.

16 AOcmycca 1 opiMHATa TOYKHU Ha
KOOPJIMHATHOM MJIOCKOCTH
[IpsimoyronpHas cucreMa KOOpAUHAT.

17 AOcmycca 1 opiMHATa TOYKHU Ha
KOOPJIUHATHOU TJIOCKOCTH

18 [Ipumeps! rpaduKoB, 3aJaHHBIX
dhopmynamu

19 Urenue rpadukoB peabHBIX
3aBUCUMOCTEHN

20 OyHKIMOHATbHBIE 3aBUCUMOCTHU
MEXIy BEIMYUHAMU
[onsitue pyHkyuu. OyHKIMS Kak

21 MaTeMaTH4ecKast MOJeNb PeabHOTO

mponecca




[Nousitne GpyHkuy. OYHKIHUS KaK

22 MareMaThieckas MoJIelib PeajbHOTO
npotecca
[Nonsitne GpyHkmu. OYHKIHS KaK

23 MaTreMaTHdecKas MoJIelib PeabHOTO
npotecca

24 O6nactp onpeseseHus u 00J1acTh
3HaYeHUN QyHKINUU

o5 O6unactpb onpeseseHus u 00J1acTh
3HaYeHUH QyHKIUU

26 CrniocoOsb1 3amanust GpyHKIMN

27 I'paduk pynkmm

08 KounTponbnas paborta no teme
"Koopaunate! u rpaduku. yHkimn"
Bripaxkenue ¢ nepeMeHHBIMHU.

29 3HaYCHHE BRIPAKEHUS C
MIepEeMEHHBIMU
Bripaxkenue ¢ nepeMeHHBIMHU.

30 3Ha4YCHHE BBIPAKEHUS C
MIepEeMEHHBIMU
Bripaxkenue ¢ nepeMeHHbIMU.

31 3HauYE€HHE BBIPAKEHUS C
MepeMEHHBIMU

39 [IpencraBieHue 3aBUCUMOCTH MEXKTY
BEJIMYMHAMHU B BUE (HOpMYIIbI

33 [IpencraBneHne 3aBUCUMOCTH MEXKLY
BEJIMYUHAMHU B BUe (HOpMYIIbI

34 Beraucnenus no popmynam




35

Beruncnenus o hopmynam

YpaBHEHHE ¢ OAHON ITEPEMEHHOM.

36
Kopens ypaBHeHUs

37 CaoiicTBa ypaBHEHHH ¢ 0HOMN
MEPEMEHHO N

38 CpoiicTBa ypaBHEHH ¢ 0HOM
MePEMEHHO N

39 PaBHOCHIIBHOCTH ypaBHEHHI

40 VYpaBHeHUE KaKk MaTeMaThuiecKas
MO/JIEJIb PE€aJTbHOW CUTYallN

41 Yucno KopHel TMHENHOTO YpaBHEHUS

42 Yucno KopHel TMHENHOTO YpaBHEHUS

43 Pemrenye TekCTOBBIX 3a1a4 C
MOMOIIBIO JIMHEWHBIX YPABHEHUI

m JIuneitHOe ypaBHEHUE, CoAEepKallee
3HAK MOJYJIsS
KontponsHas pabota no temam

45 "BeipaxeHus ¢ nepeMeHHbIMU",
"Jluneitnpie ypaBHEeHUS"

46 CrerneHb ¢ HATYpaJIbHBIM ITOKa3aTEIeM

47 CBoiiCcTBa CTENEHU C HATYpaJIbHBIM
roKasaresjemM

48 CBoiiCcTBa CTENEHU C HATYpaJIbHBIM
MOKa3aTeleM

49 CBoiicTBa CTENEHU C HATYpaJIbHBIM
MOKa3aTeIeM

50 3anuce Yucia B 1eCATUYHON

MO3UIIMOHHOM CHUCTeME CUHCIICHUS




3amuce Ynciia B JECATUYHOM

°1 MMO3UIMOHHON CHCTEME CUUCIICHHS !
52 Opnounenbl. OTHOUWIEH CTaHAAPTHOTO 1
Buja. CTeneHb OJHOWICHA
53 Opnounenbl. OTHOUWIEH CTaHAAPTHOTO 1
Buja. CTeneHb OJHOWICHA
MHuorouwiensl. MHOTO4IEH
54 crangaptHoro Bujaa. CteneHn 1
MHOTOYJIEHA
MHuorouwiensl. MHOTOYIEH
55 ctangaptHoro Buaa. CTeneHn 1
MHOTOYJIEHA
56 CnoskeHne 1 BEIYATAaHUE MHOTOYJIEHOB 1
57 CnoskeHue ¥ BRIYMTAaHHE MHOTOYJICHOB 1
58 CnoskeHye ¥ BRIYMTaHHE MHOTOYJICHOB 1
59 VYMHOKEHUE U [AeJIEHNE MHOTOYJIEHOB 1
60 VYMHOKEHUE U [AeJIEHUE MHOTOYJIEHOB 1
61 VYMHOKEHUE U [eJIEHUE MHOTOYJIEHOB 1
62 VYMHOKEHUE U [AeJIEHNE MHOTOYIEHOB 1
63 [IpeoOpazoBaHue 1EIOTO BHIPAKCHUS 1
B MHOTOYJIEH
64 [IpeoOpazoBaHue EIOTO BHIPAKCHUS 1
B MHOTOYJIEH
65 [IpeoOpa3oBanme 11€710TO BEIPAKEHUS 1
B MHOTOYJIEH
66 Kopau MHOrO4IIEHA
67 Kopau MHOrO4IIEHA




ToxnectBo. ToXXneCTBEHHBIE

68 peoOpa3oBaHmsl aNreOpandecKux
BBIPAXKCHUI
ToxnectBo. ToXAECTBEHHBIE

69 peoOpa3oBaHmsl aIreOpandecKux
BBIPAKCHUMN
ToxnectBo. ToXAECTBEHHBIE

70 peoOpa3oBaHMsl aITreOpandecKux
BBIPAKCHUI
ToxnectBo. ToKIECTBEHHBIE

71 npeoOpazoBaHus aNredpandecKux
BBIPAKEHUI
ToxnectBo. ToKIECTBEHHBIC

72 npeoOpa3oBaHus aIredpandecKux
BBIPAKCHU U

73 Jloka3aTenbCcTBO TOXKACCTB
KonTtponpHas padoTa o remMam

74 "CteneHs ¢ HaTypaJIbHBIM
nokazareneM", "MuorousjeHs!"

75 KBanpat cymmBbI 1 KBaipaT pa3HOCTH
JBYX BBIPAaXKEHUU

76 KBaznpat cymMmMBbl HECKOJIBKUX
BBIpAKCHUHN

77 Ky6 cymmbl 1 ky0 pazHOCTH JBYX
BBIpAXKCHUI

78 Pa3HOCTB KBa/IpaToOB ABYX BBIPAXKEHUIN

79 [IpousBeneHne pa3HOCTH U CYMMBI

JIBYX BBIPXCHUN




[IpousBeneHre pa3HOCTH U CYMMBI

80 JIBYX BBIPAXKECHUI

81 CymMma 1 pa3HOCTb KyOOB JIBYX
BBIPAXKCHUI

82 CymMma 1 pa3HOCTb KyOOB JIBYX
BBIPAXKCHUI

83 Paznoxenne MHOTOYICHA Ha
MHOKHTEIHN
[IpounsBeneHne pa3HOCTH CyMMBI IBYX

84 BBIPAKEHUH, CyMMa 1 pa3HOCTh KyOOB
JIBYX BBIPAXECHUN

85 Paznoxenne MHOTOYJICHA Ha
MHOKHTEIHN

86 Briaecenne o0miero MHOXKHUTEIS 3a
CKOOKH

87 Merton rpynnmupoBKU
KonTtponbHas padoTa o teme

88 "dopMyJIBl COKPAIIEHHOTO
YMHOKEHUS"

89 Jemumocts nenbix uncei. CBoMCTBa
JeITUMOCTH

90 Jemumocts nenbix uncei. CBoMcTBa
JeITUMOCTH

o1 IIpocTeie 1 cocTaBHbIE yncna. YETHBIE
¥ HEUYETHBIC YHCa

92 [Ipusnaku nenumoctu Ha 2, 4, 8, 5, 3,

6,9, 10,11




[Mpu3naku nenuMocTH Ha 2, 4, 8, 5,

% 36,9,10, 11 1
[Ipu3HaKH IETUMOCTH CYMMBI U
94 MIPOU3BEICHUS TIEITBIX YUCEI TIPU 1
peleHnn 3a1a4
HauGonpimmii 00muit 1euTens u
95 HaMMeHbIIee 00IIee KpaTHOe ABYX 1
qrcen
96 B3aumHO mpocTeie ynciia 1
97 Anroput™m EBknupna. [lenenue ¢ 1
OCTaTKOM
08 CpaBHEHUS TIETBIX YUCET TI0 MO0 1
HATYpaJIbHOTO YHCIIA
99 Jluneiinas QyHkums, e€ CBOMCTBA 1
100 Jluneiinas QyHkums, e€ CBOMCTBA 1
101 Jluneiinas QyHkums, e€ CBOMCTBA 1
102 I'paduk muHelHOM GyHKITUN 1
103 I'paduk muHelHOM GyHKITUN 1
104 I'paduk muHelHOM GyHKITUN 1
105 I'paduk muHelHOM GyHKITUN 1
106 I'paduk pynkum y =| x | 1
107 I'paduk pynkum y =| x | 1
108 I'paduk pynkum y =| x | 1
109 I'paduk pynkmm y =| x | 1
110 KycouHo-3a1anHbIe QYHKIIUH 1
111 KycouHo-3a1anHbIe QYHKIIUH 1
112 KycouHo-3a1anHbIe QYHKITUH 1




113 Kycouno-3agannbie GyHKIUH

KonTtponsHast paboTa o Temam

114 "Nenumocts", "Jluneitnas pynkuuns"

115 VYpaBHeHUE ¢ IBYMs IEPEMEHHBIMU

116 VYpaBHEHME ¢ IBYMS [IEPEMEHHBIMU

117 I'paduk nuHEHHOTO ypaBHEHHUS C
JBYMsI IEPEMEHHBIMU

118 I'paduk nuHEHHOTO YypaBHEHUS C
JBYMsI IEPEMEHHBIMU

119 Cucremsbl TMHEHHBIX YPAaBHEHUH C
JBYMsI IEPEMEHHBIMU

120 Cucrembl TMHENHBIX YPAaBHEHUH C

ABYMA ICPEMCHHBIMU

['paduaeckuit MeTos pereHus
121 CUCTEMBI JIMTHEWHBIX YPaBHEHUN C
JBYMSI TIEPEMEHHBIMHU

I'paduueckuii MeTos pereHus
122 CUCTEMBI JIMTHEWHBIX YPaBHEHUN C
JBYMsI IEPEMEHHBIMU

Pemrenue cucteM JMHEHHBIX
ypaBHEHUH C ABYMS IEpEMEHHBIMU

123 METOJIOM IOJICTAHOBKH U METO/I0M
CJIO’KEHUS
Pemienue cucrem TMHEHHBIX

124 ypaBHEHUH C IByMs NEpEeMEHHBIMU

MCETOAOM MOJCTAHOBKH U METOJ0M
CJIOXKCHHUA




125

Pemenne cuctem JIMHEHHBIX
ypaBHEHUH C ABYMsI IEPEMEHHBIMU
METOJ0M MOACTAHOBKH U METOJIOM
CIIOJKEHMS

126

Pemenne cuctem JIMHEHHBIX
ypaBHEHUH C ABYMsI IEPEMEHHBIMHU
METOJ0M MOACTAHOBKHU U METOIOM
CIIOJKEHMS

127

Cucrema ByX JTUHEHHBIX YpaBHEHUM
C ABYMsI IEPEMEHHBIMU KaK MO/JIEb
peanbHOM CUTYyalllun

128

KonTponbHas pabota o teme
"CucTtemsl JINHEWHBIX YpaBHEHUN"

129

[ToBTOpEeHME M 000OIIECHNE.
BeipaxkeHus ¢ mepeMeHHBIMA

130

[ToBTOpenue u o6o6menue. CTeneHs ¢
HaTypaJIbHBIM TIOKa3aTeJIieM

131

[ToBTOpEeHME M 000OIIECHNE.
OIHOYIEHBI 1 MHOTOYJICHEI.
ToxnecTBeHHBIC TIPe0Opa3OBaHUs
aIreOpanvIecKrX BhIPAKECHUN

132

[ToBTOpenue u 0606menue. Gopmynsl
COKPAIIEHHOTO YMHOXKEHHS

133

[ToBTOpEeHME M 000OIICHNE.
Koopaunats! u rpaduku.

134

[ToBTOpenue u 0606menue. Jluneitnas
GbyHKIHS 1 €€ CBOICTBA

135

Htoropas KOHTPOJIbHasA pa60Ta




[ToBTOpenue u o6o0menue. Pemenne

136 CHCTEM JINHEHHBIX YpaBHEHUH C IBYMS 1
[I€pEMEHHBIMU

137 [ToBTOpenue u o6o0menue. Popmybl
COKPAILLEHHOT'O YMHOXEHUS

138 HOBTOp?HI/IG u 0606menne. opmyist
COKpAIEHHOTO YMHOXEHHUS

139 [ToBTOpenue u o0o6menue. Jlnneinas
(GyHKIMS 1 €€ CBOICTBA

140 [ToBTOpenue u o6o6menue. Jlnneinas
(byHKIMS 1 €€ CBOICTBA

OBIIEE KOJIMYECTBO YACOB I10 136

[TPOI'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Anrebpa, 7- kiacc, 0a30BbIid ypoBeHbB, yueOHUK; Makapsraes FO. H., Munatok H. I'., Hemkos
K. U. u npyrue, nox pexn. Tenskosckoro C. A.; 15- e uznanue, nepepaborannoe, AO

«U3narensctBo «lIpocsemienue», 2023 roa

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Anrebpa, 7-1 kiacc, MeTonnueckne peKOMeH/1alnu, yaeOHoe ocooue s
obmeooOpazoBatenbHbIX opranuzanuii; H. I'. Munmok, W. C. lllneikoBa; AO «M31aTenscTBO

«IIpocsemenney, 2017 rog

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET

bu6mmoreka [IOK

https://lesson.academy-content.myschool.edu.ru/






