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HOACHUTEJBHASA 3AIIMCKA

AnreOpa siBIIsieTCS OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOLIEro 0O0pa3oBaHUs: OHA
oOecrieunBaeT W3YYCHUE JIPYTUX JUCHUIUIAH KaK eCTeCTBCHHO-HAy4YHOTO, TaK |
T'YMaHUTAPHOTO IUKJIOB, €€ OCBOCHHWE HEOOXOIUMO IS MPOAOIKEHHUST 00pa30oBaHUS W IS
NOBCEAHEBHON >KWM3HM. Pa3Butue y o0OOydaromMXcsi HAy4HbIX MPEACTaBICHUN O
POUCXOXKJEHUN U CYIIHOCTH ajreOpandeckux aOCTpakiui, crnocode OTpakeHUs
MaTEMaTUYECKOM HayKOM SIBJICHHM W TMPOIECCOB B MPHUPOAE M OOIIECTBE, POJH
MaTEeMaTUYeCKOTO0 MOJCIMPOBAHUS B HAYYHOM IIO3HAHWM W B TIPAKTHUKE CIIOCOOCTBYET
(hOpPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS M KA4E€CTB MBIINUICHUS, HEOOXOIUMBIX IS
ajanTaly B COBpeMeHHOM IudpoBoM obmiecTBe. M3ydyenue anreOpsl obOecrieunBacT
pa3BUTHE YMEHMs HaOloIaTh, CpaBHUBATh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUIEHUS, CIOCOOHOCTH apTyMEHTUPOBAHHO OOOCHOBBIBATh CBOU JICHCTBUS,
BBIBOJIbI, OPMYIUPOBATH yTBEpKAeHU. OCBOCHHE Kypca anreOpbl 00ecreunBaeT pa3BUTHE
JIOTHYECKOTO MBIIIUICHUS OOYYaIOIIUXCs: OHU MCIOJB3YIOT NEIyKTUBHBIC W WHIYKTHBHBIE
paccykJieHus, o0oOIIeHne U KOHKPETH3aluio, adcTparupoBaHue M aHanorutro. OOyueHue
anredpe  mpeanojaraerT  3HAYUTEIbHBIA  O0BEM  CaAMOCTOATENBHON  JIEATEIHbHOCTH
00y4Yaromuxcsi, MO3TOMY CAaMOCTOSITEIbHOE pEIIeHUEe 3a7ad OOYyYaloIUMUCS SIBIISECTCS
peanu3anuen e TeNbHOCTHOIO MPUHIMIIA OOYUYEHHS.

B crpykrype mnporpamMmbl yueOHOTO Kypca «Airedpa» yriayOJaE€HHOTO HW3YYCHUS
OCHOBHOE€ MECTO 3aHUMAIOT COJIEPKATEIIbHO-METOIMUECKHE JIMHUN: «YHCIa U BEIYUCICHUSD,
«Anrebpanyeckre BBIpAKEHUS», «YpaBHEHUS U HepaBeHCTBay, «Dynkiuu». Kaxnas usz
TUX COJEPKATEIbHO-METOIMYECKAX JIMHUN pa3BUBACTCAd Ha TMPOTHKCHUH TPEX JIET
M3Y4YCHUSI Kypca, B3aWMOJICHCTBYS C JIPYTUMHU €r0o JWHUSAMH. B Xomae wm3ydeHus Kypca
oOydJaronmumMcsi  TMPUXOAUTCS  JIOTUYECKHM  PacCykJaTh, HCIOJIb30BaTh  TEOPETUKO-
MHOKECTBEHHBIN sI3bIK. B CBsSI3u ¢ 3TUM B mporpamMmy Yy4eOHOro Kypca «Anredpar»
BKJTFOYCHBI HEKOTOPBHIC OCHOBBI JIOTHIKH, TMPEACTaBICHHBIE BO BCEX OCHOBHBIX pa3jeiiax
MaTeMaTUYECKOro 00pa30BaHMsI W CIOCOOCTBYIOIIME OBJAJECHUIO OOYYaIOIIMMHUCS OCHOB
VHUBEPCAIBHOTO  MaTeMaTH4eckoro  si3bika.  ComepkaTeNbHOW U CTPYKTYpHOM
0COOEHHOCTBIO yUeOHOTO Kypca «Anredpay SBISETCS €ro HHTETPUPOBAHHBINA XapaKTep.

Conepxxanue auHUM «Yucaa W BBIYUCICHUS» CIY)KUT OCHOBOM IS JalibHEHIIEro
M3YYCHUS MaTEeMaTHKH, CIIOCOOCTBYET PAa3BUTHIO Y O0YUAIOIIHUXCS JIOTHYECKOTO MBIIIJICHUS,
(GOpPMHUPOBAHUIO yMEHHUS TIOJB30BAThCS  ANTOPUTMaMH, a TakKke MPUOOPETESHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOMUMBIX JJIsl TTOBCEIHEBHON XKM3HH. Pa3BUTHE TOHSATHSA O
YUCJIE HAa YPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHWs CBSI3aHO C pAIMOHAIBLHBIMU U
HUPPAIMOHATILHBIMU YUCIaMH, (DOPMUPOBAHKEM TPEACTABICHUN O JEHCTBUTEILHOM YHCIIE.
3aBeplieHre OCBOCHHMS YMCIIOBOM JIMHUKM OTHECEHO K CpeHEMY 00IeMy 00pa30BaHMUIO.

Conepxanue JBYX alreOpanvyecKux JUHUM — «AJreOpandeckue BBIpaKEHUS» U
«YpaBHEHHSI W HEPABEHCTBa» CIOCOOCTBYET (OPMUPOBAHUIO Y  OOYYArOIIUXCS
MaTeMaTUYeCKOro ammapara, HeOOXOIUMOTO [JIsi pelieHus 3ajad MaTeMaTHUKU, CMEKHBIX
MPEeMETOB U OKpyskaroier peanbHocTH. Ha ypoBHE OCHOBHOTrO 00IIero o0pa3zoBaHMs
y4eOHBIH MaTepwall TPYNIUPYEeTCS BOKPYT paldOHAJIBHBIX BBIpaKEHHMH. AnrebOpa



JEMOHCTPUPYET 3HAUEHUE MATEMaTUKH KakK S3bIKa JUIsI MOCTPOECHHMS MaTEMaTUYECKUX
MOJIeTIeH, ONMCaHUs MPOLIECCOB U SIBJICHUI peanbHOro mMupa. B 3amaun oOyueHus: anreOpe
BXOJAT TaKXKe JalibHEeIlee pa3BUTHE AJITOPUTMHUYECKOTO MBIIUICHUSI, HEOOXOAUMOro, B
YaCTHOCTH, JIJIi OCBOGHHUS Kypca WMH(MOPMATHKU, U OBJAJCHUE HABBIKAMH JICTYKTUBHBIX
paccyxnaenuii. [IpeoOpazoBaHre CHMBOJBHBIX (POPM CITIOCOOCTBYET pa3BUTHIO BOOOPAKEHUS,
CIIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Conepxanue  (PyHKIUOHAIBHO-TPAQUUECKON JIMHUM HAIEIeHO Ha IOJy4YeHHE
oOy4JaronMMuUCsl 3HAaHUW O (YHKIMSIX KaK BaKHEHIeW MaTeMaTHYeCKONW MOJIeNu JUis
OMMCAHUS M MCCIIEIOBAaHUSI Pa3HOOOPA3HBIX MPOIECCOB U SIBJICHUM B MPUPOJE U OOIIECTBE.
N3yuenune marepuana CrocOOCTBYET PA3BUTHUIO Yy OOYYAIOLIMXCS YMEHHS HCIIOJIb30BaTh
pa3MYHbIE BBIPA3UTEIBHBIE CPENICTBA SI3bIKa MATEMATHKU — CIOBECHOTO, CUMBOJIAYECKOIO,
rpaguyeckoro, BHOCUT BKJIaJ B (pOPMHUPOBAHUE MPEACTABICHHM O pOJIM MaTeMaTUKU B
Pa3BUTHH LIUBUJIM3ALUU U KYJIbTYPHI.

YrayOnéHuupli  Kypc aireOpbl XapakTepU3yeTcsl U3YYEHHUEM JIOMOJHUTEIHHOTO
TEOPETHYECKOTO anmnapara U CBSI3aHHBIX C HUM METOJIOB pelIeHUs 3a1ad. Anredpa sBisieTcs
A3BIKOM JJISI ONKMCAaHUS OOBEKTOB U 3aKOHOMEPHOCTEU, CIYKUT OCHOBOM MaTEMaTUYECKOTO
MozenupoBanus. [Ipu 3ToM camu 00BEKTHI MATEMAaTUYECKUX YMO3AKIIIOUEHUN U TIPUHATHIE B
anredpe IMpaBWia HX KOHCTPYHPOBAaHUS CIOCOOCTBYIOT (POPMHUPOBAHUIO YMEHUH
000OCHOBBIBaTh U JOKA3bIBATh CYKICHHMS, Pa3BUBAIOT MAaTEMAaTUYECKYIO HHTYULMIO, KPATKO H
HaIJISIIHO PAaCKpPBIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOCHUW M ydaT UX MPUMEHEHHIO. TeM
caMbIM airebpa 3aHMMaeT OJHO W3 BEAYIIUX MeCT B (OPMHUPOBAHUU HAYUHO-
TEOPETUUECKOIO MBIIIIEHHS 00yJaroInXCs.

CornacHo ydyeOHOMY IulaHy B 7-9 Kiaccax H3ydaeTcsi yuyeOHbIH Kypc «Auredpay,
KOTOPBIM BKJIIOYAET CIEAYIOIINE OCHOBHBIE Pa3fenbl cOAepKaHus: «Hucna U BBIYUCICHUSY,
«AInredpanyeckue BhIpAKEHUN», « Y PaBHEHUS U HEPABEHCTBA», « DYHKIIMI.

Ha usyuenue yuebHoro xypca «Anredpa» orBogutcs 408 wacos: B 7 kiacce — 136
yacoB (4 "aca B Hezeno), B 8 kitacce — 136 yacos (4 yaca B Henenio), B 9 kiacce — 136 yacoB
(4 yaca B HezieINIO).



COILEPKXAHUE OBYUYEHUASA
7 KIIACC

Yucsia 1 BBIYUCICHUA

Pannonansupie yncna. CpaBHEHUE, YIOPsAOYMBaHUE U apu(METUUECKUE JEHCTBUS C
panMoHaIbHBIMU YrcIaMu. YuciioBas npsmasi, MOJIyJIb YHCIIA.

Crenenb ¢ HaTypaJbHBIM TOKa3aTelIeM U €€ CBOMCTBA. 3alKCh YKCIA B JECATUYHOU
MO3UIIHOHHON CUCTEME CUUCIICHUSL.

Pelienne TeKCTOBBIX 3a7a4 apruPpMETHUECKUM criocoOoM. PerieHue 3aiayu u3 peaabHOM
NPaKTUKU Ha YacTd, HA JpoOH, HA MPOLIEHTHI, MPUMEHEHHE OTHOIICHUI U MPOMOPLMM npu
pEIICHUH 3a7a4, PEIICHHE 3a/1a9 Ha ABMKEHUE, padOTy, OKYIIKH, HAJIOTH.

JemumocTs 1enbix uncesl. CBOMCTBA JCIMMOCTH.

IIpoctbie u coctaBHbIC Yncaa. YETHBIC M HEUETHBIE unciia. [Ipu3Haku 1eIMMOCTH Ha 2,
4,8,5,3,6,9, 10, 11. IlpuzHaku aeIUMOCTH CyMMBbl M MPOU3BEACHUS LICJIBIX YHUCE MPU
PELICHUY 3a1a4 C IPAKTUUECKUM COACPKAHUEM.

HaubGonpiuii o01mumii 1eauTens 1 HauMeHbIlee o0Iee KpaTHoe ABYX yuceln. BzauMuo
IIpOCThIE uncia. AnroputM EBkinpa.

Jlenenue ¢ octaTkoM. ApuMeTHUECKUE ONepallui HaJl OCTaTKaMHu.

AJire0panvecKue BbIPAKEHUS

BripaxkeHnue ¢ nepeMeHHBIMU. 3HAYEHUE BBIPAXKEHUS ¢ IepeMeHHbIMU. [IpencraBnenue
3aBUCUMOCTH MEXIY BEJIMUMHAMU B BUAEC (OPMYJIBI.

ToxnecTtBo. ToXIeCTBEHHbIE MpeoOpa3oBaHUsl  anreOpaudecKux  BBIPAKECHHI.
Jloka3arenbCTBO TOXKIECTB.

Onxownensl. OTHOWIEH CTaHAAPTHOTO BHU1a. CTENEHb OJJHOWICHA.

Muorounensl. MHorowieH craHgaptHoro Bujga. CreneHb MHorowieHa. (CloxkeHue,
BBIYMTAHUE, YMHOXKEHHUE U JIeJIeHHEe MHOrousjieHoB. [IpeoOpazoBaHue 11€J10r0 BhIPAKEHUS B
MHoOrouwieH. Kopau MHOrounesa.

@opMyIbl COKpPALIEHHOIO YMHOXEHHUS: KBAaJApaT CyMMbl M KBaJpaT Pa3sHOCTU JBYX
BBIPOKEHUM, Ky0 CyMMBI W KyO Pa3HOCTH JABYX BBIPOKEHUM, Pa3HOCTh KBAJIPAaTOB JABYX
BBIPAXXEHU, MPOU3BEICHUE PA3HOCTHU U CYMMBI JIBYX BBIpaKEHUN, CyMMa U pa3HOCTh KyOOB
IBYX BBIPA)KCHUM.

Paznoxenue MHOrOoUJIeHA HA MHOKUTENINU. BbhiHECEHUE OOIIEr0o MHOKHUTENS 32 CKOOKH.
Meton rpynnupoBKH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHue ¢ ogHou nepeMeHHon. Kopens ypaBHeHusa. CBOMCTBA ypaBHEHUM C OJTHOU
[IEPEMEHHON. PaBHOCUIIBHOCTH YypaBHEHUN. YpaBHEHHE KakK MaTeMaTUyecKas MOJCIb
pEAIbHOM CUTYaIIUH.

JIuHeHOe ypaBHEHHE C OJHOM INEpeMEHHOW. UMcCIIo KOpHEN JTMHEWHOTO YpaBHEHHS.
Pemrenne TeKCTOBBIX 3a7ay C MOMOIIBIO JIMHEWHBIX YpaBHEHWU. JIMHENMHOE ypaBHEHUE,
coAepKalee 3HaK MOJTYJISI.



VYpaBHeHue ¢ AByMs TmepeMeHHbIMH. ['paduk nuHEHHOro ypaBHEHHUS C JABYMs
nepeMeHHbIMU. CHUCTeMBbl JHUHEWHBIX YpaBHEHMH C JIBYyMs HepeMeHHbIMH. ['paduueckuit
METOJ| pELICHNs CUCTEMBI JIMHEWHBIX YpaBHEHUI ¢ ABYMs NepeMEHHbIMU. PelieHue cucreM
JUHEMHBIX YPAaBHEHMM C JBYMs NEPEMEHHBIMM METOJAOM IIOJICTAHOBKM U METOIOM
cinoxkenns. Cucrema JBYX JHMHEWHBIX YpaBHEHHH C JByMs TMEPEMEHHBIMH KaK MOJEIThb
pEeanbHOM CUTYaLlUH.

DOyHKUUHA

Koopaunara touku Ha npsiMod. UucioBele mMpoMexyTku. PaccTosiHue Mexay AByMs
TOYKaMHU KOOPAUHATHOU MPSMOM.

[IpsimoyronbHast cuctemMa KoopauHaT. Abcuucca U OpuHaTa TOUKH HA KOOPJIWHATHOU
wiockoctd. [Ipumepsl rpadukoB, 3amaHHbIX ¢Gopmynamu. YUteHuwe rpadukoB peabHBIX
3aBUCUMOCTEM.

@OyHKIMOHAIBHBIE 3aBUCUMOCTH MeXJy BennuuHamu. [lonstue ¢yHxuuu. OyHKums
KaK MaTeMaThdyeckas MoJeNb peanbHoro mpouecca. O6mactb omnpeneneHuss U o0JacTh
3HaueHui pyHkuuu. CrocoOsl 3ananust yHkuuu. I'papuk Gynkuuu. [lonsatus Makcumyma
¥ MUHUMYMa, BO3pacTaHus U YObIBAaHUS HA TIPUMEpaXxX pealbHbIX 3aBUCHMOCTEH.

Jluneitnas ynkius, e€ cpoiictBa. ['paduk nuneitnoit Gynkuuu. 'padux GyHkmm y =
X|. KycouHo-3a1aHHbIe hyHKITHH.

8 KJIACC

Yucsia v BBIYMCTIEHUSA

KBagpatHbeie kopHU. ApruMeTHUecKuil KBapaTHbIA KOPEHb U ero cBoicTBa. [loHsTHe
MppalMoHaIbHOTO yncia. JIeicTBUS ¢ uppaluoHaibHbIMU ynciaMu. CBOMCTBa JIEMCTBUM C
MppanoHaibHbIMU yuciaaMu. CpaBHEHHE HPPALUOHAIIbHBIX YHCEL.

[IpencraBieHusi 0 pacHIMPEHUSX YHUCIOBBIX MHOXXECTB. MHOKECTBA HATypajbHBIX,
LEJIbIX, pAIlMOHAJIBHBIX, JCHCTBUTENBbHBIX uyucel. C(CpaBHeHue uyucesl. YwuCIOBbIE
MIPOMEKYTKHU.

HeiictBus ¢ octarkamu. OctaTku cteneHeil. IIpuMeHeHne OCTaTKOB K PEIICHUIO
YpaBHEHUH B LIEJIbIX YKCIIAX U TEKCTOBBIX 3a/1ay.

Pa3zMepbl 00BEKTOB OKpYKAIOIIET0 MHUPA, JUIUTEIHHOCTh MPOIIECCOB B OKPY)KAKOIIEM
mupe. CTanaapTHBIM BUJ YHCIIA.

AJire0OpanvecKue BbIPAKEeHUs!

AnreOpamdeckass apoOb. JlomycTumble 3HA4Ye€HHMs] TEPEMEHHBIX B JIPOOHO-
palMOHANIbHBIX BbIpaxkeHusXx. OCHOBHOE CBOWCTBO anreOpamyeckoil apoou. CroxeHue,
BBIUYMTAHUE, YMHOXKCHHE U JeJICHUE ajreOpandeckux apoOeil. BeiaeneHue menoil yactu
anredpandeckoit 1poou.

Pammonansubie  BbIpakeHHs. TOXXIECTBEHHBIE MPEOOpPa30BaHUS  PAIMOHAIBHBIX
BBIPAKCHU M.

JlonmycTuMBbIe 3HAYEHUS NMEPEMEHHBIX B BBIPAXKEHUSX, COJCPKAIIUX apu(PMETHUECKUE
KBaJpaTHblE KOpPHU. TOXKIECTBEHHBbIE MPeoOpa3oBaHUsI BBIPAKEHUM, COJEpPIKALIUX
apupMeTHIeCKre KBaJApaTHbIE KOPHH.



Crenenp c uenbIM Toka3ateneM U e€ cBoiicTBa. llpeoOpa3zoBaHue BBIpaKEHUIA,
COZIEPIKAILNX CTEIICHH.

YpaBHeHUs U HEPABEHCTBA

KBampatHoe ypaBHeHune. @opmysia KOpPHEH KBaJpaTHOrO ypaBHEHHs. KoamdyecTBo
JEUCTBUTENBHBIX KOPHEH KBaJApATHOroO ypaBHeHUsA. Teopema Buera. YpaBHeHuUs, CBOAUMBIE
K JIMHEWHBIM YPAaBHEHMSIM WIM K KBaJpaTHBIM ypaBHeHUsAM. KBaapaTHoe ypaBHEHUE C
napaMeTpoM. PellleHne TEKCTOBBIX 33/1a4 ¢ TOMONIBIO KBA/IPATHBIX YPABHEHUM.

HpoGHo-pannoHabHble ypaBHEHUs. PelieHue IpoOHO-pallMOHANBHBIX YpaBHEHUH.
Pelienne TEKCTOBBIX 3a/lay C MOMOIIBIO JPOOHO-pAIIMOHANBHBIX ypaBHeHUHU. ['paduueckas
MHTEPIIPETALNs YPABHEHUN C IBYMs IIEPEMEHHBIMU.

Yucnosble HepaBeHCTBA. CBOKCTBA YUCIOBBIX HEPABEHCTB.

HepaBenctBo ¢ mepemenHoil. CTporue u HecTporue HepaBeHCTBa. ClokeHue u
YMHOKEHUE YHCIIOBBIX HEpaBeHCTB. OlLEHWBAaHUE 3HAYEHUs BbIpakeHUs. J(0Ka3aTelbCTBO
HEPABEHCTB.

[lonaTHE O peneHMM HEPABEHCTBA C OJHOW NEPEMEHHOW. MHOXKECTBO pElIEHUN
HEpaBEHCTBA. PaBHOCUIIbHBIE HEPABEHCTBA.

JIuHeHOe HEPaBEHCTBO C OJHOW MEPEMEHHOM M MHOYKECTBA €ro peuieHui. Pemenue
JIMHEHHBIX HEPaBEHCTB C OJHOM mnepeMeHHOW. CHcTeMbl M COBOKYIHOCTH JIMHEWHBIX
HEPABCHCTB C OJIHOW IEPEMEHHOW. PelleHne TEeKCTOBBIX 3aa4 ¢ MOMOIIBIO JIMHEHHBIX
HEPABEHCTB C OJHON EPEMEHHOM.

DOyHKUUHA

OO6sacTh orpeneneHust U MHOXKECTBO 3HaueHUH QyHKIuu. CriocoObl 3ajaHus (PYHKIIUHA.
I'padpux dynkuuu. Urenuwe cBoiicTB ¢yHkuuu no e€ rpaduxy. I[lpumeps rpadukos
(YHKLHIA, OTPa)KaIOIIKUX PEAIbHBIE POLECCHI.

Jluneiinas ~ ¢yHkuusas.  DOyHKUMM,  ONUCHIBAIOLIME  MPSMYHO W OOpaTHYIO
MPOMOPLUOHANIbHBIE 3aBUCUMOCTH, UX TPapUKH.

Oyuxmun Y = kx, y = kx + b, y = kiX, y = x3, y = VX, y = |X| 1 ux coiicra. Kycouro-
3a/1aHHble (PYHKIIUH.

9 KJIACC

Yucna v BBIYUCICHUSA

Kopensb n-ii crenenn u ero cBoictBa. CTENEHb C pallMOHAJIBHBIM IOKAa3aTesieM U €€
CBONCTBA.

AJire0OpanvecKue BbIPaKeHUs!

ToxxnecTBeHHbIE MPeoOpa3OBaHMs BBIPAKEHHM, cCoOllepKallluX KOpEeHb N-il CTeneHwu.
ToxxnecTBeHHbIE NMPE0oOpPa30BaHMS BBIPAKEHHM, COIEpXKAIIMX CTENEeHb C PalUOHAIbHBIM
II0KA3aTEeJIEM.

KBanparneii tpéxunen. KopHu kBagpatHoro tpéxwieHa. PasmoxeHue KBaIpaTHOTO
TpEXUIEHA HA JTMHENHBIE MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA



bukBagparaele ypaBHeHus. [lpumepsl mNpHUMEHEHMH METOIOB PABHOCWIBHBIX
npeoOpa3oBaHui, 3aMEHbI IEPEMEHHOM, rpaduIecKoro MeToa Npy pelieHn: ypaBHeHUH 3-
1 1 4-1i cTeneHen.

Pemenue 1poOHO-paliMOHAIbHBIX YPAaBHEHUH.

Pemenune cucrem ypaBHEHMM € ABYyMS NEPEMEHHBIMU. Pemenue npocTermmx CUCTEM
HEJIMHEWHBIX YPaBHEHUU C JIBYMS MEpPEeMEHHBIMU. ['paduueckuii METO peuIeHUs] CUCTEMbI
HEJIMHEMHBIX YPABHEHUH C ABYMs IepeMeHHbIMU. CUCTEMA IBYX HEJIMHEHHBIX YPAaBHEHHM C
IBYMS IEPEMEHHBIMU KaK MOJIENb PEAJIbHON CUTYaLNN.

UYucnoBble HepaBeHCTBa. PemieHue JIMHEHWHBIX HEpaBEHCTB. JlOKa3aTeabCTBO
HEpPABEHCTB.

KBampaTHbie HEpaBeHCTBAa C OJHOM INEPEMEHHOM. PelleHne KBaJpaTHBIX HEPABEHCTB
rpauyecKuM METOJIOM M METOJOM HMHTEpBaJoOB. MeTOJ MHTEpPBAJIOB MJs PAllMOHAJIBHBIX
HepaBeHCTB. [Ipocrelimue HepaBeHCTBA C TapaMETPOM.

Pemenne TeKCTOBBIX 3a/1a4 ¢ MOMOIIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBencTBo ¢ nByms nepeMeHHbIMU. Pelienne HepaBeHCTBA C IBYMsI IEPEMEHHBIMU.
CucrtemMbl HEpPaBEHCTB € JBYMS NEepeMEHHBIMHU. ['papuueckuil METoa pElIeHHs CUCTEM
HEPABEHCTB C JBYMs IIEPEMEHHBIMU.

DOyHKUUHA

Oyukuusa. CpoiicTBa (QyHKUMNA: HyIH (QYHKOUU, TPOMEKYTKHM 3HAKONOCTOSHCTBA
(GyHKUIMH, TPOMEXYTKH BO3pAacTaHUs U yObIBaHUS (DYHKLIMH, YETHBIE U HEUETHBIE (DYHKIIHH,
HauOoJIbllIee U HAMMEHbIIEEe 3HaUeHUs (QYHKIUU.

KBanpatnunas ¢ynkuus u e€ cBoiicTBa. lcnonb3oBaHuE CBOICTB KBaJpaTHUYHOU
byHkum 11 pemienus 3agad. [loctpoenue rpaduka kBagpatuuHol GpyHkuuu. [lonoxxenue
rpaduka KBaJpaTUYHOM (QYHKIMH B 3aBUCUMOCTH OT €€ kod(pduuuentoB. ['paduku
dymkumit y =ax2, y = a(x — m)®> u y = a(x — m)® +n. Ioctpoenne rpapukoB BHyHKIHIA ¢
MOMOMUIbIO IPE0Opa30BaHUM.

Hpob6Ho-nuneinas Gynkuus. MccnenoBanue GyHKINN.

®dynkys Y = X" ¢ HaTypalIbHBIM TOKa3aTeaeM N 1 e€ rpaduk.

YucioBbIC MOCIEI0BATEILHOCTH U NIPOrPecCUm

[Tonsatue YHCJIOBOM MOCJIEIOBATEIBHOCTH. Koneunsie 51 OCCKOHEYHBIC
nocaeaoBaTeabHOCTH. OTrpaHWYeHHAs I0CJIEIOBATEIHFHOCTE. MOHOTOHHO BO3pacTaroIias
(yObIBaromasi)  TOCJICIOBATEIHHOCTD. CnocoObl  3amgaHus  IOCJIEAOBATEIBLHOCTH:

onucaTeNIbHbIN, TAOJUYHBINA, C TOMOLIBIO (POPMYJIIBI N-TO YJI€HA, PEKYPPEHTHBIN.

Apudmernueckas u reomerpuyeckas nporpeccuu. CBOCTBa WICHOB apu(pMeTHUECKOM
U TeOMeTpUUecKo nporpeccuit. @opMyiibl N-TO YieHa apruPMETHIECKON U TEOMETPUIECKON
nporpeccuii. opmMysbl CyMMBI MEPBBIX N UYJIECHOB apU(PMETUYECKON U TC€OMETPUUYECKOMN
nporpeccuil. 3a1auu Ha MPOLIEHTHI, 0AHKOBCKHE BKJIAJbl, KPEIUTHI.

[IpeacraBienre 0 CXOAMMOCTU MOCIEAOBATEILHOCTH, O CYMMHPOBAHUU OECKOHEYHO
yOBIBAIOIIEI T€OMETPUUECKOM MPOTPECCU.

Meton maremaTnueckor nHAYKUUH. [Ipocrenime npumMepsl.



IHJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHA IHPOI'PAMMBI YUYEBHOI'O
KYPCA «AJT'EBPA» HA YIUIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEIO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE Pe3yJbTAaThl OCBOCHUS IPOIPAMMBI [10 MATEMATUKE XapaKTEPU3YIOTCS B
YacTH:

1) maTpMOTHYECKOr0 BOCTIMTAHUSA:

NPOSIBIECHUEM HWHTEpeca K MPOUUIOMY M HACTOAILIEMY POCCHMCKOM MaTE€MAaTHKH,
LIEHHOCTHBIM OTHOIIEHUEM K JOCTHUKEHUSM POCCUMCKAX MATEMATUKOB U POCCUNCKOU
MaTeMaTUYECKOM IIIKOJIb, K MWCIOJIb30BAHUIO ASTHUX JOCTH)KEHUM B JPYyTHMX HayKax M
MPUKIATHBIX chepax;

2) rpasKIaHCKOr0 U 1YXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

TOTOBHOCTBHIO K BBITMIOJHEHUIO OOSI3aHHOCTEH Tpa)kAaHWHA M peaju3alldd ero Ipas,
MIPE/ICTABJICHUEM O MATEMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SABJICHHUM, MTPOLIETYp TPAKIAHCKOro 0o01ecTBa (Hanmpumep, BEIOOPHI, OMPOCHI), TOTOBHOCTBIO
K OOCYXIEHUI0O JTHYECKUX MpOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM
NOCTUKEHUW HAyKH, OCO3HAHMEM BAXHOCTM MOPAJIBHO-3TUYECKUX IPUHIUIOB B
NEeATEIBHOCTH YYEHOTIO;

3) TPyA0BOIr0 BOCIIUTAHUA:

YCTAaHOBKOM Ha aKTUBHOE y4acTHE B PEIICHHH MPAKTUYECKUX 3a]a4 MaTEMaTUYECKON
HaIlPaBJIECHHOCTH, OCO3HAHUEM BaKHOCTH MAaTE€MAaTHUYECKOr0 OOpa3oBaHUsl HA MPOTSKEHUU
BCEH KU3HU IS YCIEIIHONW PO(ecCUOHaTbHOM NeATeIbHOCTH U Pa3BUTUEM HEOOXOAUMBIX
YMEHUW, OCO3HAHHBIM BBIOOPDOM ¥ TIOCTPOECHUEM HWHJUBHIYAIbHOW TPACKTOPUHU
0o0pa3oBaHMsI W JKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX MHTEPECOB M OOLIECTBEHHBIX
MOTPEOHOCTEM;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

CHOCOOHOCTBIO K SMOLIMOHAIBHOMY U 3CTETHUYECKOMY BOCHPUATHUIO MAaTEMaTHYECKHX
OOBEKTOB, 3aJa4y, pEHICHUM, pacCyXJIEHUH, YMEHUIO BHJETh MAaTEeMAaTUYECKHE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTEH HAYYHOTO MMO3HAHMSL:

OpHEHTAaIIUEH B JIEATEILHOCTH Ha COBPEMEHHYIO CUCTEMY HAay4YHBIX MPEJCTaBICHUMN 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTUS YEJIOBEKAa, MPUPOJABI M OOIIECTBA, MOHWMaHUEM
MaTeMaTUYECKOM HayKu Kak c(epbl 4eIoBEYECKOW AESATETbHOCTH, ATANoOB €€ pa3BUTUS U
3HQYUMOCTH I Pa3BUTUS IMBWIM3AIUM, OBJIQJCHUEM S3BIKOM MaTeMaTUKH U
MaTeMaTUYeCKOM KyJbTYpOM KakK CpeCTBOM TMO3HAHUS MUpPa, OBJIAJCHHEM HaBbIKAMU
HCCIIEI0BATENbCKON EATEIbHOCTH;

6) ¢usnueckoro BocnuTaHus, GOPMHPOBAHMS KYJbBTYPbI 3I0POBbA W
IMOIMOHAJIBHOIO0 0J1ArONOJyYHs:

TOTOBHOCTBIO TPUMEHSATh MAaTeMaTHYECKHE 3HAHUS B HHTEpPECax CBOETO 3J0POBb,
BEJICHUS 3/J0pPOBOT0 00pasa >KM3HHU (30pOBOE MUTAaHUE, COATaHCUPOBAHHBINA PEKUM 3aHITUN



U OTJIbIXA, PEryJsipHas pu3nvecKkasi akTUBHOCTb), C(OOPMUPOBAHHOCTHIO HABbIKA PEQIICKCHH,
MpU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TaKOTO K€ MpaBa JAPYroro YejaoBeKa;

7) 3K0JI0TH4eCKOr0 BOCIIUTAHUS:

OpHEHTallel Ha MPUMEHEHHE MaTEMaTUYECKUX 3HAHUM JIs1 pelIeHus 3a/1a4d B 001acTu
COXPAHHOCTH OKpYXKaloleld cpeipbl, MJIAHUPOBAHUS MOCTYIKOB M OLIEHKH HMX BO3MOKHBIX
MOCJIENCTBUA  JUII  OKPY’KalolIed Cpelbl, OCO3HaHUEM IJI00aJbHOrO  Xapakrepa
HKOJIOTUYECKUX MPOOJIEM U MyTeH UX PEIICHHUS;

8) ajanTanuu K N3MEHAIIUMCH YCI0BUAM COIHAJIbHON U MPHUPOJIHOM CPeAbI:

TOTOBHOCTBIO K JCHCTBHSIM B YCJIOBHUAX HEOMPEAECIEHHOCTH, MOBBIIMICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUYECKYIO AESITEIbHOCTh, B TOM YUCJIE YMEHUE YUYUTHCS
y JIpYrux JIOjAe, mpuoOpeTaTh B COBMECTHOW JEATEIBHOCTH HOBBIE 3HAHUS, HABBIKU U
KOMIIETEHIIMU U3 OIBITA IPYTHX;

HE0OXOIUMOCThIO B (JOPMUPOBAHUU HOBBIX 3HAHUU, (POPMYIMPOBATH HJIEU, TTOHATHUSA,
runoTre3bl 00 O0OBEKTaX W SBIEHUSAX, B TOM YHCIE PAHEE HEU3BECTHBIX, OCO3HABATh
ne(UUUTHl COOCTBEHHBIX 3HAHUH U KOMIETEHTHOCTE!, MIJIAHUPOBATH CBOE PAa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYID CHUTYallMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOMINI KOHTPMEDP, KOPPEKTUPOBATh MIPUHUMAEMBIE PEIICHUS U
nencTBUd, GOpMYyIUPOBATh U OLIEHUBATH PUCKHU U MOCIEACTBUS, HOPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynbpTaTe OCBOCHHS MPOTpaMMBI IO MAaTEMAaTHKE HAa YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHus y oOyuaronierocsi OyayT choOpMUpPOBaHbI MeTaNpeAMeTHbIe Pe3yJbTaThl,
XapaKTEpU3YIOIINECs] OBJIAJICHUEM YHHUBEPCAIbHBIMUA ITO3HABATEIILHBIMU JCHCTBUSIMU,
YHUBEPCATbHBIMH KOMMYHUKATUBHBIMU JIEUCTBUSIMU U YHUBEPCAIBHBIMU PETYISTUBHBIMU
JNEUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiicTBHS
ba3oBble J1ornueckue AeMCTBUA:

BBISIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHBIE MPU3HAKA MaTEeMaTUYECKUX OOBEKTOB,
MOHATUM, OTHOLICHUM MEXIy TNOHATUAMH, (OPMYJIHPOBATH ONPEACIICHUS TOHATHM,
yCTaHaBJIMBATh CYIIECTBEHHBIN NPH3HAK KiacCHU(pUKAIIMKA, OCHOBAHMS I OOOOIICHHUS M
CpPaBHEHUSI, KPUTEPHUH ITPOBOJIMMOIO aHAJIN3A;

BOCIIPMHUMATh, (DOPMYIHpPOBaTh U MPEeOOPa30BHIBATh CYXKACHUS: YTBEPAUTEIbHBIE U
OTpHUIIaTEeIbHBIC, €IMHUYHBIC, YACTHBIE U 00IIIHE, YCIOBHBIE;

BBISIBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TPOTUBOpEUUs B pakTax,
JTAHHBIX, HAONIOMCHUSIX W YTBEPXKICHUAX, TNpENjaratb KPUTEPUU JUISI BBISIBICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUNN;

JeNaTh BBIBOJIBI C MCIMOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTHUBHBIX W WHAYKTUBHBIX
YMO3aKJIOUECHUH, YMO3aKJIFOUEHHUI TI0 aHAJIOTUH;

pa3OupaTh JOKa3aTelbCTBA MATEMATHYECKUX  yTBEPXKIAEHUW (TIpsMble U OT
IIPOTUBHOI0), TIPOBOJUTH CaMOCTOSATEIILHO JOKAa3aTeIbCTBA MaTEMAaTHYECKUX (PaKTOB,



BBICTpAUBaTh APTYMEHTAIINIO, MPUBOJIUTH MPUMEPHI U KOHTPHPUMEPHI, TPUMEHATH METOJ]
MaTeMaTHYECKON MHIYKIIMU, OOOCHOBBIBATh COOCTBEHHBIE PACCYKICHHUS,;

BBIOMpATh CMOCcO0 pelleHus y4dyeOHOW 3amauu (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOUpaTh Haubolsiee MOAXOMAIIMNA C Y4ETOM CaMOCTOSATENBHO BBIIECIECHHBIX
KpUTEPHUEB).

Bba3oBble uccienoBarebcKue 1eiiCTBUA:

UCIIOJIb30BaTh  BOINPOCHl  KaK  MCCIIENOBATEIbCKUM  MHCTPYMEHT  IO3HAHMS,
(bopMyIUpOBaTh BOMPOCHL, (UKCUPYIOIIHUE MPOTHUBOPEUYHUE, MPOOJIEMY, CaMOCTOATEIbHO
yCTaHABJIMBAaTh MCKOMOE U JaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTyMEHTUPOBATh CBOIO
MO3ULINI0, MHEHHE;

MIPOBOJIUTH IO CAMOCTOATENBHO COCTABJIEHHOMY IUIAHY JKCIIEPUMEHT, UCCJIEIOBAHHE
[0 YCTAHOBJICHUIO OCOOEHHOCTEM MaTEeMaTHYECKOTO OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXTy COOO0M;

CaMOCTOSITENIbHO  (hOpMyJIUpOBaTh 000OIIEHUSI W  BBIBOALI IO  pe3yJibTaTaM
MPOBEAEHHOIO HAOJNIOICHMS, HUCCIEAOBAHMS, SKCIIEPUMEHTAa, OLEHUBATH JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 0000IIECHUI;

IPOTrHO3UPOBATh BO3MOXHOE PAa3BUTHE NPOIIECCA, 4 TAKKE BBIABUTATH MTPEATIOIOKEHHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBHSIX.

PabGora ¢ unopmaumeii:

BBISIBJIATh HEJIOCTATOYHOCTh U M30BITOYHOCTh MH(POPMALIMH, JTaHHBIX, HEOOXOIMMBIX
IUTSL pELLICHUS 3a/1a4U;

BBIOMpATh, aHAJIU3UPOBATh, CUCTEMATH3UPOBATh M HMHTEPIPETHPOBATH HMH(OpPMAIUIO
Pa3IUYHBIX BUJOB U OPM IIPEICTABICHHUS,

BBIOMPATH (POPMY MPEACTaBICHUS HHPOPMALIUK U WUTIOCTPUPOBATH PEIIAEMbIE 33/1a4l
CcXeMamu, IuarpaMmmaMu, HTHOU rpaukoi U uX KOMOUHALIMSIMU;

OIICHUBATh HAJIEKHOCTh HHPOPMANMKM TO KPUTEPHSIM, TMPEMIOKCHHBIM WM
c(hOpMyJIMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe AeicTBUSA

BOCIIPUHUMATh U (HOPMYIUPOBATH CYXKJCHUS B COOTBETCTBUU C YCIOBUSAMH U ICIISIMU
oOIIIeHus, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUYKY 3PEHUSI B YCTHBIX U MUCHMEHHBIX
TEeKCTaX, JaBaTh IOSCHECHHUS IO XOIy pEHICHHUS 3a7aqy, KOMMEHTHPOBATh TOJYyYCHHBIN
pe3yIbTaT;

B X07Ie 00CYXJICHHS 3aaBaTh BOIPOCHI MO CYIECTBY OOCYXK/1aeMOW TEMbI, MPOOJIEMBI,
perraemMoii 3a/1a4u, BEICKa3bIBaTh UJICH, HAIIEJICHHBIC HA TIOMCK PEIICHUS, COTIOCTABISThH CBOU
CY)KIEHUS C CYXICHUIMH JIPYTUX YYaCTHUKOB JWajora, OOHApYKHBaTh pPa3jIu4He H
CXOJICTBO TIO3UIIH, B KOPPEKTHOH Gopme PopMyTupOBaTh Pa3HOTIACHS, CBOH BO3PAKEHUS;

NPEJCTABIATh PE3yIbTAaThl PEIICHUs 3a/layu, SKCIIEpUMEHTa, UCCIeA0BaHNUs, MTPOCKTa,
CaMOCTOSATENILHO BbIOMpaTh (opMaT BBICTYIUICHHS C Y4€TOM 3a7a4 MPE3CHTANH |
0COOEHHOCTEN ayAUTOpUH;

MOHWMAaTh W WCIIOJIb30BaTh MPEUMYIINECTBA KOMAHJIHOW M WHIWBHIYAIbHOW PaOOTHI
MpU  peIIeHHH YYeOHBIX MaTeMaTHYEeCKUX 3a7adv, IPUHAMATH IIeJb COBMECTHOM



NEeSATETBbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOThI, pacHpenessTh BHIIbI
paboT, JOroBapHMBaTHCS, OOCYXKIATh MPOIECC W pPe3yabTaT paboThl, 0000IIaTh MHEHUS
HECKOJIbKUX JIFOJCH;

y4acTBOBATh B TPYIIIOBBIX hopMax padboThl (00CYkaeHUs, OOMEH MHEHUH, «MO3TOBBIC
MITYPMBI» M WHBIE); BBITIOJHATH CBOIO YacTh PabOTHI M KOOPJAMHHPOBATH CBOM JCHCTBUSA C
JIPYTUMU YjeHAMU KOMaH/bl, OIICHUBATh KA4€CTBO Pe3yJibTaTa M Ka4eCTBO CBOETO BKJIAJA B
001U pe3ysbTatr Mo KpUTepusiM, CPOpMyJIMPOBAHHBIM YUYACTHUKAMU B3aHUMOICHCTBHUS.

PeryasiTuBHbIe YHHBepPCaJbHbIe YUeOHbIe AelicTBUS
Camoopranusanms:

BBISIBJISITH  MPOOJIEMBI  JUJISl  PELIEHMs]T B OJKMU3HEHHBIX M Y4YEOHBIX CHUTYyalUsX,
OPUEHTHPOBATbCS B PA3IMYHBIX MOJAXOJaX IMPHUHATHUS pElIeHUN (MHIUBUAYAIBHOE,
IPyIIIOBOE);

CaMOCTOSATENIbHO COCTABJISITh IUIaH, QJTOPUTM pEHIeHUs 3anayd (WM ero 4acTb),
BBIOMpPATh CMOCO0 pemeHuss ¢ Y4YETOM HMEIOMIMXCA PECypcoB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHUPOBaTh U KOPPEKTUPOBATh BapUAHThI PEIICHUN C YYETOM HOBOMU
uHdopmaIuu.

CaMOKOHTPOJIb, SMOLMOHAJIBLHBIN HHTEJJIEKT:

BJIAJIETh CIIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOILECCa U pe3yibTaTa PEIICHUS
MaTeMaTHYECKOH 3a7jaui, CAMOMOTHBALMH U PEIIEKCHH;

OpEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH IPH PELIEHUU 33a4M, BHOCUTh
KOPPEKTHUBBl B JIEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, HAMJIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yibTaTa IEATeIbHOCTH MOCTABICHHOM 1EJIU U YCIOBUSAM,
OOBSCHATh NMPUYMUHBI JOCTHKEHUS WM HEJOCTWKEHHUS LIEJH, HAXOAUTh OIIMOKY, JaBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY;

BBIPAKAaTh 3MOLMU TPU HU3YYEHUH MATEeMaTH4YEeCKUX OOBEKTOB M (DAaKTOB, J1aBATh
AMOIIMOHAJIBHYIO OLIEHKY PEILICHUS 3a/1a4u.

HHPEAMETHBIE PE3YJIBTATBI

K xonumy oOyuenuss B 7 kJjacce OOydarOUIUHCA MOJYYUT CICAYIOIIUE MPEAMETHbIE
pPE3yJIbTATHI:

Yuciaa v BIYUCICHUA

PanunonansHbie yncina.

[lepexoauts OT omHOW GOPMBI 3alMUCH YKCEN K Jpyroil (mpeoOpa3oBBIBAThH
JNECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YAaCTHOCTH B
OECKOHEUHYIO JIECSITUIHYIO JPOOB).

Hcnonb30BaTh MNOHATUS MHOXKECTBA HATypaJbHBIX YUCEJ, MHOXECTBA LEIbIX YHCEIl,
MHOKE€CTBA PAlMOHAIBHBIX YHWCEJl MNpH PEHIEHWU 3a]ay, MPOBEJACHUU PpACCYXKICHUU U
JIOKA3aTEIbCTB.



[TorumaTh 1 OOBACHATH CMBICT TIO3UITMOHHON 3aMMCH HATYPAIBHOTO YHUCIIA.

CpaBHUBATH U YNOPSAIOYMBATH PALIUOHAIIBHBIC YUCIIA.

BoinonHsaTh, coyeTas yCTHbIE U MUCbMEHHbIE NPUEMBI, apuPpMETUUECKUE ACUCTBUS C
palMOHAIBHBIMHA YHCIIAMH, MCHOJIb30BAaTh CBOMCTBA YMCENl W IPABWJIA JECUCTBUN, MTPUEMBI
pallMOHAJIBHBIX BEIYMCIICHUH.

BrInonHATH 1EMCTBUSI CO CTENEHSIMU C HATYPaJIbHBIMU MMOKA3aTEIIIMHU.

HaxoguTh 3HaueHUsT YUCIOBBIX BBIPAKECHUM, COAEPIKAIIUX PalUOHAJIBHBIE YUCIA U
CTENEHU C HATypaJIbHBIM IOKa3aTesieM, MPUMEHSITh pa3HOOOpa3HbIE CIOCOOBI M MPUEMBI
BBIYMCJIEHUS, COCTABIISATh U OILICHUBATh YHCIIOBBIC BBIPAKEHUS MIPU PEIICHUHN MPAKTUYECKUX
3a/1a4 U 3a7a4 U3 APYrux yu4eOHbIX MPEIMETOB.

OKpyrisiTh 4mMcla C 3aJaHHOM TOYHOCTBIO, @ TaKXE IO CMBICIY MPaKTHUYECKON
CUTYyalld, BBINIOJHATHh MPUKUAKY W OLEHKY PE3yJbTaTa BBIYMCICHUMN, OLICHKY 3HAYCHUI
YHUCJIOBBIX BBIPAYKEHUI, B TOM YHKCJIE MIPU PELIEHUU TPAKTUUECKUX 3a/1a4.

Pemate TekcTOBBIE 3adauyM apu(PMETUYECKUM CIIOCOOOM, HCIOJIb30BaTh TaOJIMIIbI,
CXEMBI, UePTEkKH, APYrUue CPeACTBA NMPEACTABICHUS JaHHBIX MPU PEIICHUHU 3aad.

Pemate mpakTHKO-OPUEHTUPOBAHHBIE 3a/1aud, CBS3aHHBIE C OTHOIICHHUEM BEJIUYMH,
MPONOPLIMOHAIBHOCTBIO BEJIMYWH, MPOLEHTAMHU, UHTEPIPETUPOBATH PE3YJIbTAThl PEIICHUS
3a/1ay ¢ y4€TOM OIpaHUYCHUMN, CBSI3aHHBIX CO CBOMCTBAMHU paccMaTpUBAEMBbIX OOBEKTOB.

JlemuMOoCTb.

Jloka3pIBaTh U MPUMEHSTH MPH PEIICHUHN 3a]1a4 PU3HAKA IEIUMOCTH Ha 2, 4, 8, 5, 3, 6,
9,10, 11, npu3HaKu 1€IMMOCTH CYMMBI U TPOU3BEACHUS LIEIBIX YHCEIL.

PacknanpiBaTh HA MHOKHUTENH HaTYpaJbHbIC YUCIIA.

CBOOOMHO oOIEpUPOBATh MOHATHUSMU: UYETHOE YHCIO, HEYETHOE YHCIO, B3aUMHO
MPOCTHIC YKCIIA.

Haxoaute HamOosbmvii OOIIUN AENUTENIb WU HAaUMEHbIee OO0lee KpaTHOE 4YHCeNl U
HCIIOJIb30BaTh UX MPH PELICHUH 3a]1a4, IPUMEHATh AIrOpUT™M EBKiHaa.

OnepupoBarh MOHATHEM OCTaTKa MO MOMAYJIO, MPUMEHSITh CBOWCTBA CPABHEHUM 10
MOAYJIIO.

AJire0OpanvecKue BbIPaKeHUs!

Bripaxkenus ¢ nepeMeHHbIMH.

Hcnionp3oBath anreOpanvyecKkyr0 TEPMHUHOJOTHIO M CHUMBOJIMKY, NPUMEHATH €€ B
MPOIIeCCEe OCBOCHUS yUeOHOTO MaTepuara.

HaxoauTh 3HaueHUs1 OYKBEHHBIX BBIPAXKEHUM MPU 3aJaHHBIX 3HAYCHUSX TEPEMECHHBIX.

Ucnonb30oBaTh MOHATHE TOXIECTBA, BBIMOJHATH TOXIECTBEHHBIE MpeoOpa3oBaHUs
BBIPAXKEHUM, TOKA3bIBATh TOXKIECTBA.

MHOro4sEeHHI.

BoeimonasaTe  TIpeoOpa3oBaHUsS IIEJIOTO  BBIPAXKEHUS B MHOTOWICH TPUBEICHUEM
MOAOOHBIX ClIaraéMbIX, PaCKphITUEM CKOOOK.

Breimonuare aeiicTBusl (CIOKEHHWE, BBIUMTAHUE, YMHOXXEHHE) C OJHOWICHAMH U C
MHOTOWICHAMH, IPUMEHSTH (POPMYJIBI COKPAIIEHHOTO YMHOXEHUS (KBaapaT U KyO0 CyMMBI,
KBaJpaT M KyO0 Pa3HOCTH, PA3HOCTh KBAJpaTOB, CyMMa U Pa3HOCTh KyOOB), B TOM YUCIIE JIJIS
YIPOIIEHUS BBIYUCTICHUH.



OcCy1ecTBIATh Pa3IoKEHUE MHOTOWIEHOB HA MHOYKUTEIU C MOMOILBIO BBIHECEHUS 3a
CKOOKH OOIIero MHOXHUTEIS, TPYNIHPOBKU ClIaraeMbixX, IpUMeHsisi (GOpMYJIbl COKPAIIEHHOTO
YMHOKEHHS.

[IpumensaTh npeoOpa3oBaHMsT MHOTOWIEHOB JUIsl PELICHUS pPA3IM4YHBIX 3a7ad U3
MaTE€MAaTHUKHU, CMEKHBIX IPEIMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonp30BaTh  CBOMCTBA  CTENEHEW C  HATypaJbHBIMM  MOKAa3aTeNsIMUA  JUIA
peoOpa30BaHusl BIPAKECHUI.

YpaBHeHUs U HEPABEHCTBA

Pemate IMHEWHBIE YpaBHEHUS C OJHOW NIEPEMEHHOM, IPUMEHSS MPAaBWIIA IIEPEXOAA OT
HCXOJIHOTO YpPaBHEHMSI K PABHOCHIBHOMY eMmy. I[IpoBepsTh, SBISIETCS JIM YUCIO KOPHEM
YpaBHEHUS.

[lonbuparhs nmpumepbl map YHUCEl, SBISIOLUXCS PELICHUEM JMHEHHOIO ypaBHEHHUS C
IBYMS IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpaduK JHHEHMHOTO YpaBHEHHS C JByMs
MEPEMEHHBIMHU, MOJIb3YICh TPa(pUKOM, IPUBOJUTH TPUMEPHI PELICHUS YPABHEHUS.

Pemate cuctemMbl IByX JMHEHHBIX YPAaBHEHHWI C JBYMS NEPEMEHHBIMU, B TOM YHUCIE
rpaguyecku.

CocTaBisATh M penlaTh JUHEHHOE YpAaBHEHUE WM CUCTEMY JIMHEMHBIX YPaBHEHUU IO
YCIIOBHIO 33J]a4M, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1ayd MOJYyYECHHBIN
pe3ynbTar.

DOyHKUUHA

Koopaunats! u rpaduxu.

N300paxaTh Ha KOOPAMHATHOM NPSIMOM TOYKH, COOTBETCTBYIOLIUE 3aJaHHBIM
KOOpJIMHATaM, JIy4Hd, OTpPE3KH, MHTEpPBAJbl, 3alHUCHIBATh YHCIOBBIE MPOMEXKYTKH Ha
anreOpanyecKkoMm si3bIKe.

OtMeyaTh B KOOPAMHATHOM MNIOCKOCTH TOYKH I10 33JaHHBIM KOOpJAUHATaM.

O yHKINH.

Ctpouts rpadvku JIMHEUHBIX QYHKIUH.

OnuceiBaTh ¢ MOMOUIBI0 (DYHKIIMII HM3BECTHBIE 3aBHUCUMOCTH MEXKIY BEJIMYMHAMU:
CKOPOCTb, BPEMsI, PACCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJUTEIBHOCTD, BPEMSI,
00BEM pabOoTHI.

HaxoauTs 3HaueHue GyHKIUH 110 3HAYEHUIO €€ apryMEeHTa.

[Tonumats rpaduyeckuii crocod npencTaBieHus U aHain3a UHpopMaIuu, u3BIeKaTh U
MHTEPHPETUPOBATH UH(OPMALINIO U3 TPadMKOB peaIbHbIX MPOLIECCOB U 3aBUCUMOCTEM.

Hcnonp3oBath cBoiicTBa (YHKIMA I aHAM3a TPaQUKOB pEabHBIX 3aBUCUMOCTEH
(Hynmu QYHKIMH, TPOMEXYTKH 3HAKOMOCTOSIHCTBA (DYHKIIMM, MPOMEXYTKH BO3pacCTaHUS U
yObIBaHUs (yHKIIUHU, HAUOOJIbIIIEEe U HAUMEHbIlIee 3HaYCHUs (PYHKIINHN).

Hcnonb3oBath rpaduku A1 UCCAEAOBAHUS MPOLIECCOB M 3aBUCUMOCTEM, MPU PELICHUH
3a/1ay U3 JpYrux y4eOHbIX MPEAMETOB U PEaTbHOM KU3HMU.

K koHny oOydyenuss B 8 kJacce OOy4aroUMiicsi IMOJYYMT CIEIYIOIIME IPEIMETHBIE
pE3yJIbTaThI:



Yucaa 1 BIYMCJICHUS

WppannonansHble yucia.

[ToHrMaTh ¥ UCMIOIB30BAaTh MPEACTABICHUS O PACIIMPEHNH YHUCIOBBIX MHOKECTB.

CBoOOAHO omepupoBaTh IMOHATUSMU: KBAJAPATHBIM KOpPEHb, apUDMETHUUECKHM
KBAJIPAaTHBIM KOPEHb, HUPPALMOHAIIBHOE YHUCIIO, HAXOJWUTh, OLICHUBATH KBAJPATHBIE KOPHH,
WCIIONIB3YsI TP HEOOXOIUMOCTH KaJbKYJISTOP, BBIMOJHATH NMPEOOpa3oBaHUs BHIPAKCHUM,
COJIEpIKAILINX KBAJApaTHbIE KOPHU, UCIIOJIb3YSI CBOMCTBA KOPHEM.

Hcnonp30BaTh HayalbHBIE MPEACTABICHHUS O MHOKECTBE JIEMCTBUTEIBHBIX YMCEI IS
CpaBHEHUS, OKPYIJICHUS U BBIUMCICHUM, U300pakaTh JEHCTBUTEIbHBIC YUCIA TOYKAMHU Ha
KOOPAMHATHOM IIPSMOM.

Hcrnonp3oBath 3anmucy OONBIIAX W MaJBIX YUCENT C MOMOIIBIO JECATUYHBIX IpoOeh H
crerieHe uncia 10, 3anuceiBaTh U OKPYIJIATH YHUCJIOBBIE 3HAYEHUS PEAbHBIX BEIWYUH C
UCIIOJIb30BAaHUEM PA3HBIX CUCTEM U3MEPECHUM.

JlemuMOoCTb.

CB00OOHO omepupoBaTh IMOHATHEM OCTaTKa IO MOJYJIO, TNPUMEHSTH CBOMCTBa
CpPaBHEHUM MO MOAYJIIO, HAXOJUTh OCTATKH CYMMBbI U IPOU3BEACHHUS IO JAHHOMY MOJYJIIO.

AJire0panvecKue BbIPAKEHUS

JpoOHO-panmoHaIbHbIE BEIPAKEHHUS.

Haxogute  pomycTumble  3HAY€HUsS  TMEPEMEHHBIX B APOOHO-palMOHATIBHBIX
BBIPAKCHUSX.

[IprMeHsATh OCHOBHOE CBOMCTBO paIlMOHAIBHOM APOOH.

BrinonHsaTh npuBeeHre aliredpandeckux apooei Kk o01eMy 3HaMEHATEINI0, CI0XKEHUE,
YMHOKEHHUE, JIeTIeHHE anreOpandeckux Apooeil.

BrInonHATh TOXIECTBEHHBIE TPE0Opa30BaHUsI PALIMOHAJIBHBIX BBHIPAKEHUH.

[IpumensTe mpeoOpa3oBaHUsl BBIPAKECHUN MJI pEHICHUS pa3JIMYHbIX 33jlad U3
MAaTEMATUKH, CMEKHBIX [IPEIMETOB, U3 PEATIbHOU MPAKTUKH.

Crenenu.

[IpuMeHsTh MOHATHE CTENEHU C LEJIbIM IOKa3aTesieM, BBINOJHATH MpeoOpa3oBaHUs
BBIPAKECHUMN, COJICPIKAIINX CTEMECHU C LETBIM MMOKA3aTEIEM.

NppanmonanbHbie BIPaKEHHUS.

Haxonute pomyctuMble 3HaYy€HHSI TIEPEMEHHBIX B  BBIPAXKECHUAX, COAECPXKALIUX
apu(pMeTHIeCcCKre KBaJApaTHbIE KOPHH.

Breinonuate npeoOpa3oBaHusi UPPALMOHATIBHBIX BBIPAXKEHUM, HCIOJIL3YsS CBOMCTBa
KOpPHEW.

YpaBHeHUS U HEPABEHCTBA

Pemate kBafgpaTHeie ypaBHEHUSI.

Pemate qpoOHO-panmoHaIbHbIE YPABHEHHUSI.

PemaTe nuHEHBIE ypaBHEHUA C MapamMeTpaMH, HECIOKHBIE CUCTEMBbI JIMHEHHBIX
YPaBHEHHU C TapaMeTPaMHU.

[IpoBoauTh WCCHENOBaHUS YPAaBHEHHMHM W CUCTEM YPaBHEHUW, B TOM YHUCIE C
MpUMEHEHnEeM Tpaduueckux MpeAcTaBiIeHU (yCTaHABIWBATh, UMEET JM YpPaBHEHUE WIIU
CHUCTEeMa YpaBHEHUH pelieHus, eClid UMEET, TO CKOJIBKO, U IIpoYee).



[lepexonuth OT clioOBeCHOW (POPMYIHPOBKM 3aJauu K €€ anredpanyeckoil Mojenu c
IIOMOLIBI0 COCTABJICHUS YPAaBHEHUS WM CUCTEMBl YPaBHEHMM, HWHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJja4M ITOJIYyYEHHBIN pe3ynbTar.

IIpuMeHATh CBOWCTBA YHCJIOBBIX HEPABEHCTB JUISl CPAaBHEHUS, OLICHKH, pelIaTh
JUHEHHBIE HEPAaBEHCTBA C OJIHOM TMEPEMEHHONW W WX CHCTEMBI, N1aBaTh T'PaPUICCKYIO
WJUTIOCTPALIMIO MHOKECTBA PEIICHUN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUUHA

[lonumath W UCHOJB30BaTh (PYHKUMOHAJIBbHBIE TIOHATUS U SI3bIK (TEPMHUHBI,
CUMBOJINYECKUE 0003HAUEHUs), ONPENEATh 3HAUCHUE (PYHKUMHU MO 3HAUYEHUIO apTyMEHTa,
OTIpE/IETISATh CBOMCTBA (DYHKIIMU TIO €€ TpaduKy.

Crpouts rTpaduku (GYHKIUH , OMHUCHIBATH CBOWCTBA YHMCIOBOM (YHKIMH MO €€

rpaduKy.

K xonmy oOyuenuss B 9 kjacce oOydaronuics MNOJYYUT CICAYIOIIUE MPEAMETHBIE
pPE3yJIbTaTHI:

Yucaa 1 BBIYUCTCHUSA

CB00OOMHO OmEepUpOBaTH MOHATUAMU: KOPEHb N-i CTETEHH, CTENEHb C PallMOHATbHBIM
MOKa3aTeJIeM, HAaXOOUTh KOPEHb N-Ml CTENEHM, CTENEHb C PAlUOHAIBHBIM MOKA3aTEIIEM,
HCIIONB3YS MPU HEOOXOAUMOCTHU KalbKyJATOp, MPUMEHSITh CBOMCTBA KOPHS N-U CTEMEHH,
CTEIIEHU C PAllMOHAIBHBIM I10Ka3aTEeJIEM.

Hcnonbp30BaTh MOHSATHE MHOXECTBA JACHUCTBUTEIIBHBIX YHCEN IPU PELICHUU 3a7ad,
IIPOBEICHUHU PACCYKJICHUN U 1I0KA3aTEIIbCTB.

CpaBHMBATh U YNOPSAAOYHUBATH ACHCTBUTEIIBHBIE YWCIIA, OKPYTIISITH I€HCTBUTEIBHBIC
YHCJIA, BBIMOJHATh MPUKHUIKY PE3YJIbTaTa BHIUUCICHUN, OLIEHKY YHCIIOBBIX BBIPAXKEHUM.

AJire0panvecKue BbIPaKEeHUs!

CBOOOHO oOmepUpoBaTh TMOHATHEM KBAJPATHOTO TPEXWICHA, HAXOAUTh KOPHH
KBaJIpaTHOI'O TPEXWICHA.

PackianpiBaTh KBaApaTHBIN TPEXUWIEH HA JIMHEHHBIC MHOXHUTEIH.

YpaBHeHUS U HEPABEHCTBA

Pemate nMHENHBIE W KBAaJApATHBIE YPAaBHEHUs, YPABHEHUS, CBOISILMECS K HHM,
JIPOOHO-paAIMOHAIBHBIC YPABHEHHUS.

Pemate HeCnoXHBIE KBAIpATHBIE YPABHEHHUS C TAPAMETPOM.

PemaTe nuHEHBIE HEpPAaBEHCTBA, KBAaJpaTHbIC HEPABEHCTBA, HCIIOJb30BaTh METOI
WHTEPBAJIOB, M300pakaTh pEIlIEHNE HEPABEHCTB HA YUCIIOBOM MPSIMOMA, 3aMMCHIBAThH PEIICHUE
C ITIOMOILBKO CUMBOJIOB.

Pemate cuctemsbl ABYX JTUHEMHBIX YPaBHEHUN C ABYMsI IEPEMEHHBIMU U CUCTEMBI JBYX
YPaBHEHH, B KOTOPBIX OJJHO YPABHECHUE HE SBJSECTCS TUHEUHBIM.

PemaTe HeC10KHBIE CUCTEMBI HEJIMHENHBIX YPABHEHUH C ITAPAMETPOM.

[IpumeHaATh MeETOABI PABHOCWIBHBIX MPEOOpa3oBaHUi, 3aMEHbl IEPEMEHHOM,
rpadguuecKkoro MeTojia Py PEIIeHUN YpaBHeHHM 3-i1 1 4-1 cTeneHel.



Pemate cuCTEMBI JMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOIIME
KBaJIpaTHOE HEPaBEHCTBO, M300pa)kaTh pEIICHHWE CHCTEMbl HEPABEHCTB Ha YHCIOBOU
IPSIMOM, 3aIIMCBIBATH PELIEHUE C IIOMOLIBIO CHMBOJIOB.

Pemate ypaBHEHMS, HEpAaBEHCTBA M MX CUCTEMBI, B TOM 4YHCJIE C OTPaHUYCHUIMM,
HaIlpUMED, B LETbIX YUCIIAX.

[IpoBoauTe HCCIIENOBAHUSA YPABHEHHMM MW CHCTEM YpPAaBHEHHW, B TOM 4YHUCJIE C
IPUMEHEHUEM TpapUUecKUX MNpeacTaBiIeHUN (yCTaHAaBIMBaTh, UMEET JIM ypaBHEHUE WIU
CUCTEMAa YPaBHEHUH PELLIEHUs], €CIIU UMEET, TO CKOJIBKO, U IpOUEe).

Pemarp TekcToBble 3amauM anreOpayeckuM CHOCOOOM C TIOMOIIBIO COCTaBJICHHUS
YpaBHEHUH, HEPABEHCTB, UX CUCTEM.

Hcnonb30BaTh ypaBHEHHs, HEPABEHCTBA M MX CHUCTEMBI JJII  COCTAaBJICHUS
MaTEMaTUYECKON MOJENIH PEaIbHOM CUTYyalluy WM IPUKIAAHON 3a4a4l, HHTEPIIPETUPOBATH
[IOJIyYECHHBIE PE3YJIBTATHI B 33JaHHOM KOHTEKCTE.

YuciioBble MOCTIEA0BATEIbHOCTH U MPOTPecCH

CBOOOHO oOmNepHpoOBaTh MOHATUAMH: 3aBHCHUMOCTb, (PyHKIMS, Tpaduk GQyHKIMH,
npsiMasi IpONOPLHOHATIBHOCTb, JHUHEHHAass (QYHKUUsA, OOpaTHas MPOMOPIUOHAIBHOCTD,
napaboJa, runepooia, KycCouyHo-3aaHHast yHKIIHSL.

Hccnenosats GyHKIUIO 10 €€ rpaduKy, yCTaHAaBIMBATh CBOMCTBa (yHKIIMIL: 001acThb
ONpEeNEeNeHUsl, MHOKECTBO 3HAUYECHHH, HYIM (YHKUHUH, MPOMEKYTKH 3HAKOIOCTOSHCTBA,
MPOMEKYTKH BO3pacTaHWsl M YObIBaHWA, YETHOCTb M HEYETHOCTh, HaAMOOJbLIEE U
HarVMEHBbIIIEE 3HAYCHHUS], ACUMIITOTHI.

Pacnio3naBaTh KBaJpaTHUHY!O (YHKIUIO 10 (opmysie, NPUBOAUTH HPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HHU, PU3UKU, TEOMETPHUU.

Onpenenary mnosnoxeHue rpaduka KBaJpaTUYHOW (YHKIHMH B 3aBUCUMOCTH OT €€
K03 PUIIMEHTOB.

Crpouth rpaduk KBagpaTUYHON (PYHKIMH, OIKCHIBATH CBOMCTBA KBaJApPaTUYHOU
byHkumu 1o e€ rpaduky.

Hcnonb3oBaTh CBOMCTBA KBAAPATUUHOW (DYHKIIMU JIS pELICHUS 3a]1a4.

Ha npumepe kBaapaTuuHOW ¢yHKImU cTpouth rpaduk ¢pynkmmu Yy =af(kx + b) + ¢ ¢
MOMOIIbIO TIpeoOpa3zoBanuii rpaduka pyHkiuu y=Ff(X).

NnmoctpupoBaTh ¢ MOMOIIBIO TpaduKa peaabHyl0 3aBUCHMOCTb WJIM MPOIECC MO MX
XapaKTEPUCTHKAM.

ApudmMernyeckasi 1 reoOMeTPUYECKas MPOIrPeCcCHH

CBoOOAHO oOmepUpoBaTh MOHATHSMHU: MOCIEAOBATEILHOCTh, apupMeTHdYecKas Hu
reOMETpUYECKas MPOrPECCUH.

3amaBaTh MOCJIEIOBATEIBHOCTH Pa3HbIMHM CIOCOOAMM: OMHUCATEIbHBIM, TaOJUYHBIM, C
NOMOUIbIO (OPMYJIIBI N-TO YJieHa, PEKYPPEHTHBIM.

BbINONHATE BBIYMCICHUS C UCIIOJIb30BaHUEM (DOpMYIT N-TO ujieHa apu(pMETUYECKON U
reOMETPUYECKOU IPOrpeCcCuil, CyYMMBI IIEPBBIX N YWICHOB.

N306paxaTh 4ieHbl NOCIEI0BATENBHOCTH TOUKAMH Ha KOOPJUHATHOMN MIIOCKOCTH.

Pemate 3amauu, CBA3aHHBIE C YHCIOBBIMHM IIOCJIEHOBATENBHOCTSMH, B TOM YHUCIIE
3a/layy U3 peaNbHON KU3HU (C UCIIOJIb30BAHUEM KAJBKYJISATOPA, HU(POBBIX TEXHOJIOTHUH).



PacrioznaBaTh ¥ NPUBOAMTH  NPUMEPHl  KOHEYHBIX M OECKOHEYHBIX
MOCIIE0BATEIBLHOCTEH, OMPaHUYCHHBIX IOCIIEI0BATEIbHOCTEH, MOHOTOHHO BO3PACTAIOLINX
(yObIBarOIIMX) MOCIEI0BATEILHOCTEH.

HMeTs mpencTaBieHHe O CXOJUMOCTH IOCIIEIOBATEIbHOCTH, YMETh HaXOJIUTh CYMMY
0ecKOHEYHO yOBIBAIOIIECH reOMETPUIECKON IPOTPECCHH.

[TpuMeHsITh METOI MAaTEMATHUECKON MHIYKIIMU TPY PEILICHUH 3a/1a4.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoanuecTBo 4acoB

DJIeKTpOHHbIe (LM (POBHIe)

Ne ni/m Konrpoabnbsie IIpakTHyeckue
NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
bu6nuoreka [IOK
https://m.edso0.ru/7f415b90
1 U1CJIA 1 BBIYMCJIEHUA. 11 1 Buneoypoku POII
PanmonansHbIe yncia (MOBTOPEHUE) https://resh.edu.ru/subject/16/
O6mako 3HaHWHA
https://oblakoz.ru/
bubmuorexa [JOK
5 OVYHKIHNN. KoopauHats! u 17 1 https://m.edso0.ru/7f415b90
rpadpuxu. OyHK1MN Buneoypoku POII
https://resh.edu.ru/subject/16/
bubmmoreka [IOK
3 AJITEBPAMYECKUE BbIPAXKEHUA. . https://m.edsoo.ru/7f415b90
BeIpaxenus ¢ nepeMeHHbIMU Buneoypoku POII
https://resh.edu.ru/subject/16/
bu6mmoreka [IOK
4 YPABHEHI/I}E N CUCTEMBI 10 1 https://m.edso00.ru/7f415b90
YPABHEHMHMU. JIunelinbie ypaBHEHUS Buneoypoku POIII
https://resh.edu.ru/subject/16/
but6mmoreka [IOK
5 UNCJIA U BBIUMCJIEHUS. Crenens ¢ 6 https://m.edso00.ru/7f415b90
HaTypaJbHBIM II0Ka3aTeIEM Buneoypoku POII
https://resh.edu.ru/subject/16/
but6mmoreka [IOK
AJITEBPAYECKUE BbIPAXKEHUA. https://m.edso00.ru/7f415b90
6 23 1
MHorouneHbl Buneoypoku POII

https://resh.edu.ru/subject/16/




AJI'TEBPAMYECKHUE BBIPAKEHNM L.

but6mmoreka [IOK
https://m.edsoo.ru/7f415b90
Buneoypoku POII

7 14
DopMyIbl COKPAIEHHOTO YMHOXKEHUS https://resh.edu.ru/subject/16/
O0nako 3HaHUN
https://oblakoz.ru/
bu6nmoreka [IOK
8 YHCJIA Y BBIUMCJIEHUS. Jlemumocts 10 fttps firn.edsoo. 11171415090
Buneoypoku POII
https://resh.edu.ru/subject/16/
bubmuorexa [JOK
https://m.edsoo.ru/7f415b90
9 OVYHKIMUN. JTuneii 16
i nheiinas pyniuns Buneoypoku POII
https://resh.edu.ru/subject/16/
YPABHEHMS I CUCTEMBI ﬁ;@;mga HO}; 415500
10 VPABHEHUMN. Cucrems! ITUHEHHBIX 14 S./M.£ds00.
. Buneoypoku POII
YPaBHCHUH https://resh.edu.ru/subject/16/
bubmmoteka [IOK
11 [ToBTOpenue, o6odIIEHKE, 8 https://m.edsoo.ru/7f415b90
cucTeMaru3anus 3HaHUM Buneoypoku POII
https://resh.edu.ru/subject/16/
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 136




8 KUIIACC

KoanuecTBo 4acoB

HaunmenoBaHmue pa3xesioB 1 TEM

DJIeKTpOHHbIe (LM (POBbIe)

Ne ni/m Konrpoabnsie IIpakTHyeckue
MPOrpamMmmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
bu6nuoreka [IOK
1 YPABHEHUM A 1 HEPABEHCTBA. 20 1 https://m.edsoo.ru/7f417af8
HepasencrBa Buneoypoku POII
https://resh.edu.ru/subject/16/
bubnnoreka IIOK
5 UNCJIA 1 BBIYUCJIEHWA. KBanpatHblii 17 1 https://m.edsoo.ru/7f417af8
KOPEHB Buneoypoku POII
https://resh.edu.ru/subject/16/
bubnnoreka IIOK
3 YPABHEHHMA 1 HEPABEHCTBA. 17 1 https://m.edsoo.ru/7f417af8
KBanparsble ypaBHEHUS Buneoypoku POII
https://resh.edu.ru/subject/16/
bu6nuoreka [IOK
4 AJITEBPAMYECKUWE BbIPAXKEHUAI. 17 1 https://m.edsoo.ru/7f417af8
Jpo6HO-paniioHalbHbIE BBIPAKEHUS Buneoypoku POII
https://resh.edu.ru/subject/16/
bu6nuoreka [IOK
5 YPABHEHUA 1 HEPABEHCTBA. 19 1 https://m.edsoo.ru/7f417af8
Jpo6HO-paninoHalbHbIE YpaBHEHUS Buneoypoku POII
https://resh.edu.ru/subject/16/
bu6nuoreka [IOK
https://m.edsoo.ru/7f417af8
OYHKIMU 15 1
6 YHKI Buneoypoku POIII
https://resh.edu.ru/subject/16/
Bbubnuoteka LIOK
7 AJIFEBPAMHECKUE BBIPAMEHIL. 14 https://m.edsoo.ru/7f417af8

Crenenu

Buneoypoku POIII




https://resh.edu.ru/subject/16/

8 UMCJIA 1 BBIYMCIIEHUA. [lenumocTb

[ToBTOpenue, 06001ICHNE,
cucTeMaTu3alus 3HaHui

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

10

136

bu6nmoreka [IOK
https://m.edsoo.ru/7f417af8
Buneoypoku POII
https://resh.edu.ru/subject/16/
bu6nmoreka [IOK
https://m.edsoo.ru/7f417af8
Buneoypoku POII
https://resh.edu.ru/subject/16/




9 KIIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3/ie/ioB U TeM JuiekTpoHHbIE (UG POBbIE)
Konrpoabnbsie IIpakruyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
bu6nuoreka [IOK
https://m.edso0.ru/7f419d08
1 DOVYHKIINN 25 1
YHKI Buneoypoku POII
https://resh.edu.ru/subject/16/
bubnnoreka IIOK
5 YPABHEHUWS 1 HEPABEHCTBA. 15 1 https://m.edso0.ru/7f419d08
KBanparHbie HepaBeHCTBa Buneoypoku POII
https://resh.edu.ru/subject/16/
bubnnoreka IIOK
3 YPABHEHUA 1 HEPABEHCTBA. o5 1 https://m.edso0.ru/7f419d08
YpaBHEHUs], HEPABEHCTBA U UX CUCTEMBI Buneoypoku POII
https://resh.edu.ru/subject/16/
bu6nuoreka [IOK
4 UNCJIOBBIE ITOCJIIEAOBATEJIBHOCTU o5 1 https://m.edso0.ru/7f419d08
N IMTPOI'PECCUN Buneoypoku POII
https://resh.edu.ru/subject/16/
bu6nuoreka [IOK
5 AJITEBPANYECKUE BBIPAKEHI L. 12 1 https://m.edsoo.ru/7f419d08
Crenens ¢ pallMOHAIBHBIM MOKa3aTeIeM Buneoypoku POII
https://resh.edu.ru/subject/16/
bu6nuorexa [IOK
5 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIIHS 34 1 https://m.edso0.ru/7f419d08
3HAHUU Buneoypoxku POIII
https://resh.edu.ru/subject/16/
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 0




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA

YUYEBHUKHU, UCIIOJb3YEMBIE JJ151 PEAJIM3AIIMA PABOYEM
IMPOI'PAMMBbI

» AnreGpa, 7 knacc/ MakapsiueB FO.H., Munntok H.I'., Hemmko K.U. u npyrue,
AxknmonepHoe obdmectBo «M3aarenbeTBo «lIpocBemenne»

» AnreOpa, 8 kimacc/ MaxkapsraeB FO.H., Munatok H.I'., Hemkos K.U. u npyrue,
AxunonepHoe obmectBo «M3narensctBo «IIpocsemenne»

» AnreGpa, 9 knacc/ MaxkapsrueB FO.H., Munatok H.I'., Hemkos K.W. u npyrue; nox

pezxaKuHeﬁ TenakoBCKOro CA, AKHI/IOHepHOG 06H1€CTBO «HBI[&TCJIBCTBO «HpOCBGIHeHI/IC»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

1. O6nako 3HaHUH
https://oblakoz.ru/

2. bubnmuotexka LHOK Akanemun Munnpocsenienust Poccumn
https://lesson.edu.ru/

3. AO UznarenbctBO «IIpocBenieHne
https://prosv.ru/

4. bu6mnorexka LIOK Mos mikoia
https://lib.myschool.edu.ru/market?filters=

5. 'ocynapctBenHas oOpa3oBaTenbHas iargopma «Poccuiickast JIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukar 504707717602515670935380417862998762092077159026
Bnagenew MNonoeyak Enena BnaguMuposHa
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