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MNOSACHUTEJIBHAS 3AITMCKA

AnreOpa sBISETCS OJHUM €3 OINOPHBIX KypCOB OCHOBHOTO o00miero oOpa3oBaHUs: OHa
o0ecrieynBaeT U3y4eHUe APYruX TUCHUIUIMH KaK €CTECTBEHHO-HAYYHOTO, TaK U TYMAaHUTAPHOTO LHUKIIOB, €&
OCBOCHHME HEOOXOIUMO MJIsi TMPOJOJDKEHUS 00pa3oBaHUS M Ui TIOBCEAHEBHOW >KM3HU. PasButue y
oOyJaronuxcs HAyYHBIX MPEACTABICHUN O MPOMCXOXKICHUH W CYIIHOCTH anreOpandyecKkux abCcTpakiui,
coco0e OTpaKEHUS] MAaTEeMaTHYeCKOHW HAayKOW SIBICHWI W TIPOLIECCOB B MPHpPOJAE W OOIIECTBE, POJIH
MaTeMaTHYeCKOT0 MOJICIMPOBAHUS B HAYYHOM IIO3HAHWU M B IMPAKTUKE CHOCOOCTBYET (hOpMHPOBAHHIO
HAayY4YHOT'O MHUPOBO33PCHUA U KAYCCTB MBIIIJICHUS, H€O6XOIII/IMI)IX AJid ajarnTangua B COBPpEMCHHOM III/I(i)pOBOM
obmectBe. M3yuenme anreOpbl obOecreunBaeT pa3BUTHE yMEHHsS HAONIOAATh, CPaBHHUBATh, HAXOJWUTh
3aKOHOMCPHOCTH, Tpe6yeT KPUTHUYHOCTH MBIIJICHHA, CIIOCOOHOCTH APryMCHTUPOBAHHO 000CHOBBIBAaThL CBOU
JEeWCTBUS, BBIBOJBI, (hOpMYIHpoBaTh yTBepxkaeHus. OcBoeHHE Kypca anreOpbl 00ecreunBaeT pa3BUTHE
JJOT'HYECKOT'0 MBINIJICHUA 06yqa}0m1/1x051: OHH HCIOJIB3YIOT ACAYKTHBHBIC WU HHAYKTHUBHBIC PACCYKIACHUA,
00001IeHNE W KOHKpETH3aIMio, a0cTparupoBaHue u aHajoruto. OOydeHue anreOpe mpenanosaract
3HAYUTENBHBIA OOBEM CAMOCTOSTENFHOW JEATEIFHOCTH OOYYarOIUXCsl, TOJTOMY CaMOCTOSTEIbHOE
peleHue 3a1a9 00yJaronUMICS SBIISIETCS PeaH3anueil e TeIbHOCTHOTO IPHUHITUITA O0yIEHUSI.

B crpykrype nporpammsel yueOHOTO Kypca «Anredpay yriayoJ€HHOTO M3ydeHHUS! OCHOBHOE MECTO
3aHUMAIOT  COJACPKATEIIbHO-METOAMYEeCKHe JUHHA: «UuWcma ©  BBIUMCICHUS», «AnreOpamdueckue
BBIpQKCHU», «YPaBHEHUS W HEPaBEHCTBa», «DyHKmm». Kaxnas w3 3TUX coaepKaTenbHO -METOANICCKIX
JMHHUNA pa3BUBACTCS HA MPOTSHKCHUU TPEX JIET U3yYeHHs Kypca, B3aMMOJACHCTBYS C APYTUMH €r0 JIUHHSIMU.
B xone m3ydeHust kypca OOy4aromIuMcsi MPUXOJUTCS JIOTHUECKH PACCYKIATh, WCIOJIH30BATh TEOPETUKO-
MHOJKECTBCHHBIN sI3BIK. B CBSI3U C 3TUM B Mporpammy y4eOHOTO Kypca «AnreOpa» BKIIOUEHBI HEKOTOPHIC
OCHOBBI JIOTMKH, MpPEICTABICHHBIC BO BCEX OCHOBHBIX pasleliaXx MaTeMaTH4eCKOTO OOpa3oBaHHs H
CIOCOOCTBYIOIIME OBJIAZICHUIO OOYYarOIUMHUCS OCHOB YHUBEPCAIBHOTO MAaTEMaTHYECKOTO  SI3bIKa.
ConepkaTenbHOW W CTPYKTYpHOW OCOOCHHOCTBIO y4eOHOTO Kypca «AnreOpa» sBISETCS — €ro
WHTETPUPOBAHHBIN XapakKTep.

Conepkanne uHUU «UMciaa W BBIYHMCICHUS» CIYXUT OCHOBOW JUISl JAbHEHINETr0 W3y4YCHHSI
MaTeMAaTUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYUYAIOIIMXCS JIOTHYECKOTO MBIILUICHHSI, (JOPMUPOBAHUIO YMCHUS
MOJIb30BAThCS AJTOPUTMAMM, a TaK)KE MPHOOPETEHUIO MPAKTHYECKHX HABBIKOB, HEOOXOIMMBIX VIS
MOBCETHCBHOM *M3HHU. Pa3BuUTHE NOHATHS O YUCIIE HA YPOBHE OCHOBHOIO 00IIEro 00pa3oBaHMsl CBSI3aHO C
palMoOHANBbHBIMU U UpPpALMOHAIBHBIMU YHCIaMU, (OPMUPOBAHHEM MNPEACTABIECHUN O JE€HCTBUTEIBHOM
qucie. 3aBeplieHre OCBOCHUS YUCIOBOM JIMHUM OTHECEHO K cpelHeMY 00111eMy 00pa30BaHuIo.

Conepxanue JByX aiareOpanyeckux JUHUM — «AnreOpandyeckue BBIPAKEHHs» U «YpaBHEHUS U
HEPaBEHCTBa» CHOCOOCTBYET (POPMHUPOBAHUIO Y OOYUAIOIIMXCS MaTEMaTUYECKOro amnmnapara, Heo0X0AUMOro
JUISL pelIeHns 3a]ja4 MaTeMaTHKHU, CMEXHBIX IPEAMETOB M OKpYy»Katoliel peaabHocTH. Ha ypoBHE 0 CHOBHOTO
oOmiero o0Opa3oBaHUs y4yeOHBIM MaTepuan TpyNIUPYeTcss BOKPYr pPAllMOHAIBHBIX BBIpaKeHHH. Anredpa
JIEMOHCTPUPYET 3HAYCHHE MAaTEMaTUKU Kak s3bIKa JJIS MOCTPOSHHsS] MaTeMaTHUYeCKHX MOJIENel, ONUCaHUs
MIPOIIECCOB U SIBJIIEHUH peanbHOro Mupa. B 3amaun o0ydenus anredpe BXOIAT TakkKe JalbHeilee pa3BUTHE

AITOPUTMHUUCCKOI0 MBIIJICHUA, HGO6XOI[I/IMOFO, B YaCTHOCTH, IJId OCBOCHHA KypcCa I/IH(l)OpMaTI/IKI/I, n



OBJIaZICHUE HAaBBIKAMU JEIYKTUBHBIX paccyxkieHuid. IIpeoOpa3oBaHne CHMBOJBHBIX (JOPM CIOCOOCTBYET
Pa3BUTHIO BOOOPAXKEHHSI, CIOCOOHOCTEH K MaTEMaTHUYECKOMY TBOPYECTBY.

Conepxxanme (yHKIMOHATBHO-TpAQUUECKON JIMHUM HAIEJICHO Ha TOJydeHHE OO0y4aromuMUcs
3HAHMA O (QYHKIUAX KaK BaXHEHIICH MaTEeMaTHMYeCKOW MOJENd i ONHCAHUS U WCCISIOBAHUS
pazHoOOpa3HBIX MPOIECCOB W SBICHUI B MpHUpojae U oOmectBe. M3ydeHwe martepuana CIOCOOCTBYET
pa3BUTHIO y OOyYarOmUXCs YMEHHUS UCIOJIb30BaTh pPAa3JIMYHBIC BBIPA3UTENbHBIE CpPEACTBA  SI3bIKA
MaTEeMaTUKU — CJIIOBECHOTO, CHMBOJIMYECKOTO, Tpaduyeckoro, BHOCUT BKJIaJ B (OPMHPOBAHUE
MPEJCTAaBICHUN O POJM MAaTEeMaTHKHU B PA3BUTHH IUBUIIN3ALUH U KYJIbTYPBHI.

YrayOn€HHbIi Kypc anreOpbl XapaKTepHU3yeTcss M3Yy4eHHUEM JOTIOJTHUTEIBHOTO TEOPETHYECKOTO
afrmapara M CBSI3aHHBIX C HUIM METOJIOB pelleHHs 3a7ay. Anredpa sSBISIETCS I3bIKOM ISl OTTMCaHHUS 00BEKTOB
U 3aKOHOMEPHOCTEH, CIY)KUT OCHOBOM MaTeMaTrudyeckoro mojenupoBaHus. I[Ipu 3ToM caMu OOBEKTHI
MaTeMaTHYEeCKUX YMO3AKIIOUEHUH M MPHUHSATHIE B aireOpe MpaBmiia UX KOHCTPYWPOBAHUS CIIOCOOCTBYIOT
(bopMUpPOBaHHUIO YMEHUI 000CHOBBIBATh M JJOKA3bIBATh CY)KICHHUS, PAa3BUBAIOT MATEMATUYECKYI0 HHTYHIIHIO,
KpaTKO M HarJSTHO PACKPHIBAIOT MEXaHU3M JIOTHYECKHX ITOCTPOCHUH U ydaT UX MPUMEHEHHI0. TeM caMbiM
anreOpa 3aHWMaeT OJHO W3 BEAYIIMX MeCT B (HOPMUPOBAHMHM HAYyYHO-TEOPETHYECKOTO MBIIUICHUS
00yJaronuxcs.

CornacHo y4yeOHOMy IutaHy B 7-9 kiaccax u3ydaeTcsl y4eOHBIM Kypc «AnreOpay, KOTOPBIH
BKJIIOUAET CIIEAYIOIIME OCHOBHBIE pa3leibl conepkaHus: «Yuciaa U BBIYMCIEHUS», «ANredpandeckue
BBIPAKEHUS», «YpAaBHEHUS U HEPABEHCTBaY, «DyHKIUNY.

Ha uzydenue yueOHOTO Kypca «Anredpa» otBoautcs 408 vacoB: B 7 kimacce — 136 gacoB (4 vaca B

Heqeno), B 8 kiacce — 136 yacoB (4 gaca B Henenio), B 9 kimacce — 136 wacoB (4 4aca B HeZemio).

COAEPXAHUE OBYUEHUSI
7 KJACC
Yucaa ¥ BLIYHCTIEHUS
Panmonaneupie uucna. CpaBHeHHe, ymopsoyuBaHue U apudMeTHdyeckue JeHCTBUSA C
paloHaIbHBIMU YKciaMu. UncnoBas npsMas, MOJIYJb YKCa.
CreneHnb ¢ HaTypaJIbHBIM IOKA3aTeJIEM U €€ CBOMCTBA. 3allliCh YKUCIA B IECATUYHOW NO3ULMOHHOMN
CHCTEME CUHMCIICHHS.
Pemenne TekcToBbIX 3a1a4 apudMeTHUECKUM criocoboM. Perienue 3amau U3 peanbHON MPaKTHKU
Ha YacTH, Ha ApoOu, Ha MPOLIEHTHI, MPUMEHEHUE OTHOIICHUHN U MPOTOPIHNI MPU PEIIeHUH 3a7ay, pelieHne
3a/1a4 Ha JBUKEHHE, padoTy, MOKYIKHU, HAJIOTH.
JemumocTh nenbix uncea. CBOMCTBA ACTUMOCTH.
[IpocTsie 1 cocTaBHble uncna. YéTHbIe U HeU€THBIE uKcina. [Ipu3Haku aenuMoctu Ha 2, 4, 8, 5, 3, 6,
9, 10, 11. Ilpu3Haku JEIMMOCTH CYMMbl W IIPOU3BEACHHUS LEJIBIX YUCEN MPU PELIEHUH 33434 C
MPAKTUYECKUM COJIEPKAHUEM.
HaubGonpmmii o0muii AenuTenb 1 HaUMEHbIIee 00Iee KpaTHOe JBYX 4ducel. B3amMHO mpocThie

yuciaa. Anroput™ EBkinaa.



Jlenenue ¢ ocTaTKOM. Apu(METHUECKHE OTIepaIlui HaJl OCTATKAMH.
AJiredpanyeckue BbIpaKeHUsI

Boipaxkenue ¢ mnepeMeHHbIMH. 3HAUCHUE BBIpAKEHHS C MnepeMeHHbIMU. [lpeacraBienue
3aBUCHMOCTH MEX]Iy BEJTMYUHAMU B BUIEC (POPMYITBIL.

ToxnectBo. ToxnecTBeHHbIE MpeoOpa3oBaHusl anredOpanyeckux BbhIpakeHuil. JlokasarenbcTBo
TOXJIECTB.

Opnowiensl. OqHOUWIEH CTaHAAPTHOTO Buja. CTeneHb OHOWICHA.

MHorounensl. MHorouneH cranaapTHoro Bujaa. CrteneHb MHorowieHa. ClloKeHHE, BbIYHUTAHUE,
YMHOKE€HHE U JejieHue MHorouwieHoB. [IpeoOpa3oBaHue 1enoro Bblpa)keHUss B MHorowieH. Kophu
MHOTOYJICHA.

DopMyIbl COKPAIIEHHOTO YMHOXEHHUS: KBaJpaT CYMMBI M KBaJpaT Pa3HOCTU JBYX BBIPAKECHHIA,
Ky0 CyMMBI U KyO Pa3HOCTH JBYX BBIp@XEHHH, PAa3HOCTh KBAAPAaTOB JBYX BBIPAXKCHHM, MPOU3BEICHUE
Pa3HOCTU U CYMMBI JIBYX BBIP@KEHU, CyMMa M pa3HOCTh KyOOB JIBYX BBIPAKEHUH.

Pa3noxeHne MHOrowieHa Ha MHOXWTENH. BbiHeceHue oO0IIero MHOXKHUTENS 3a CKOOKH. Metox
TPYIITUPOBKH.

YpaBHeHHUsS] U HEPABEHCTBA

VYpaBuenue c¢ onpHoi mepemeHHoW. Kopens ypaBHeHus. CBOICTBa ypaBHEHHMH ¢ OJHOMU
nepeMeHHON. PaBHOCUIILHOCTD ypaBHEHUHN. Y paBHEHUE KaK MaTEMaTHYECKasi MOJENb PEAIbHON CUTYaIlUH.

JluneitHoe ypaBHEHHE C OJHOW mepemMeHHOW. Uucno kopHEH JIMHEWHOro ypaBHEHUs. PemieHue
TEKCTOBBIX 3a/1a4 C MOMOIIbIO TUHEUHBIX YpaBHEHUW. JINHEHHOE ypaBHEHUE, COJIEpkKaIIEe 3HAK MOIYJIS.

VYpaBHeHHE C JByMsI NepeMeHHbIMHU. ['paduk JIHHEHHOTrO ypaBHEHHUS C JBYMsI HEPEMEHHBIMH.
CucrteMbl JIMHEHHBIX YpaBHEHUM C JBYMS MEPEMEHHBIMH. I'padpuaeckuit MeTo pEIICHUsS] CHCTEMBI
JIMHEHHBIX ypPaBHEHHWH C JBYMsI II€PEMEHHBIMHU. PelieHue CUCTeM JIMHEWHBIX YpaBHEHUU C JBYMS
MIEPEMEHHBIMU METOJ0M IOJCTAHOBKU U METOJOM Ci0KeHHs1. CucTemMa ABYX JIMHEMHBIX YPABHEHHI C IByMs
MIEPEMEHHBIMU KAK MOJIEJIb PEAIbHOW CUTYAILNH.

DyHKUUH

Koopaunara touku Ha npsmoil. UucinoBble NpoMeEXyTKU. PaccTrosiHue MexIy IBYMs TOYKaMHU
KOOPAWUHATHOM MPAMOH.

[IpsmoyronbHast cucTemMa KOopAMHAT. AOcurcca U OpJuHaTa TOYKM Ha KOOPAMHATHOM IJIOCKOCTH.
[Tpumeps! rpadukoB, 3a1aHHbIX GopMynaMu. UTeHHe rpadKOB peanbHBIX 3aBUCUMOCTEH.

OyYHKIMOHANBHBIE 3aBUCUMOCTH MeXay BenuunHaMu. [lonartue ¢ynkuun. @OyHKIUS Kak
MaTeMaTH4ecKas MOJENb pealbHOTO mpolecca. OOmacTh ompeneneHuss W o0nacTh 3HAYCHWH (DyHKIUU.
CrnocoOwl 3amanusi ¢ynkuuu. ['paduk ¢yHkiuu. [loHATHS MakcCMMymMa W MHUHHUMYyMa, BO3pPAacTaHUs U
yOBbIBaHUS Ha MPUMEPAX PEATbHBIX 3aBUCHMOCTEH.

Jluneitnas QyHkuus, e€ cBoictBa. ['papuk nunedHo# ¢yHkuun. [padux dynkmm y = |X|.

Kycouno-3agannsie GyHKIHH.

8 KIIACC



Yucaa v BbIYMCICHUS

KBangpatHele kopHH. ApudMeTHYecKHid KBaJpaTHBIM KOpeHb M ero cBoiictBa. Ilonsartue
HPPALMOHAIIBHOTO 4Hcia. [IeHCTBUS ¢  HMppalMOHAIBHBIMU  YUCIAMMU. CpolicTBa J1eiicTBUil €
HUppalMOHAIbHBIMU YuciiaMi. CpaBHEHUE UPPALIMOHATIBHBIX YUCEL.

[IpeacraBieHuss O pacIIMPEHUSX YHMCIOBBIX MHOXECTB. MHOXECTBa HATypalbHBIX, IIEJIbIX,
palMoOHANBHBIX, ACUCTBUTENBHBIX Kcesl. CpaBHeHHE unces. YucnoBbie MPOMEKYTKH.

HeiictBus ¢ octatkamu. OcrtaTku creneHeil. [IpuMeHeHne OCTaTKOB K PELEHUIO0 YpPaBHEHUH B
LETBIX YUCJIaX U TEKCTOBBIX 3a/1a4.

Pa3mepbl 00BEKTOB OKpYXKAIOUIEr0 MHpa, JIMTEIbLHOCTh IIPOLECCOB B OKPY/KAIOLIEM MUDE.
CraHapTHBIN BU YKCIa.

AJiredpanyeckue BbIpaskeHUsl

Anrebpanyeckass ApoOb. JlomycTumble 3HAaYeHHMs] TIEPEMEHHBIX B JPOOHO-pallOHATbHBIX
BbIpakeHUs1X. OCHOBHOE CBOMCTBO anredpanyeckoil ipodu. CrokeHue, BblYUTaHue, YMHOKEHHE U JIeTIeHHE
anreOpandeckux npodeii. Brimenenue memnoi yactu anredpandeckon qpoomu.

PanmonaneHbie BeIpakeHus. ToXIECTBEHHBIC TPEOOPa30BaHUsI PAITMOHATBHBIX BEIPAKECHU.

JlommycTuMbIe 3HaYEHUSI TIEPEMEHHBIX B BBIPAKEHUAX, COJIEPKAMNX apru(PMeTHUECKUe KBaApaTHIE
KopHU. ToXIeCTBEHHBIE TTPe0Opa30BaHUsI BRIPAKEHHH, COJEPKAMUX apu(PMETHISCKUE KBAAPATHBIE KOPHH.

Crenenp ¢ 1enbpIM TOKazateneM U e€ cBoicTBa. IIpeoOpa3oBaHHME BBIPAKECHHM, COJEPIKAIINX
CTEIIEHHU.

YpaBHeHUs] M HEPABEHCTBA

KBanmpatHoe  ypaBHeHue. @opmyna  KOpHEM  KBaapaTHOro  ypaBHeHus.  KomaumuecTBo
JNEHUCTBUTENBHBIX KOPHEW KBaJapaTHOro ypaBHeHus. Teopema Buera. YpaBHeHUS, CBOAMMBIEC K JIMHEHHBIM
YPaBHEHUSM WJIM K KBaJIpaTHbIM ypaBHeHMsM. KBajgpaTHOe ypaBHEHUE C TapaMeTpoM. PerieHre TeKcToBbIX
3a/1a4 C IOMOILBIO KBAPATHBIX YPAaBHEHUM.

Jlpo6Ho-paninoHanbHble ypaBHEHUs. Pemienue ApoOHO-pallMOHANBHBIX ypaBHeHHU. Pemenue
TEKCTOBBIX 3a/lad C TOMOIIBIO JApPOOHO-pallMOHANBHBIX ypaBHeHHH. ['paduueckas wuHTepHpeTanus
YpaBHEHUH C ABYMsI IEPEMEHHBIMM.

YucioBble HepaBeHCTBA. CBOMCTBA YHCJI0BBIX HEPABEHCTB.

HepaBenctBo ¢ mnepemenHoil. Ctporue u Hectporue HepaBeHCTBA. CIOKEHHE U YMHOYKEHHE
YHUCJIOBBIX HEPABEHCTB. OlLleHUBaHNE 3HAUEHUS BbIpakeHUs. [loKa3aTenbCTBO HEPaBEHCTB.

[lonsiTHEe O pelIeHMM HEpaBEHCTBA C OJHOW NEpeMEHHOW. MHOXKECTBO pEelIEHUN HEpPaBEHCTBA.
PaBHOCHIIbHBIE HEPAaBEHCTBA.

JIuHeliHOE HEPaBEHCTBO € OJHOM NEPEMEHHOM M MHOXECTBA €r0 pElIeHUM. PerieHne nuHEenHbIX
HEPaBEHCTB C 0JIHOM nepeMeHHON. CUCTeMBbl U COBOKYITHOCTH JIMHEHHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM.
Pemrenne TeKCTOBBIX 33714 C MOMOIIbIO TMHEHHBIX HEPABEHCTB C OJHON MEPEMEHHOM.

DyHKUUH



OO6nacte ompeneneHuss 1 MHOKECTBO 3HaueHuil ¢pyHkiuu. CriocoObl 3amanusa QyHkuuid. I'paduk
¢bynkuuu. Ytenue coicTB QyHKIMH 1o e€ rpaduky. llpumepsr rpadukoB ¢GyHKIUH, OTpa)karoUIux
peanbHbIE IPOLECCHL.

JIuneiinast ¢yHkiusa. QOYHKIUHM, ONUCHIBAIOIIME MPIMYI0 W OOpaTHYIO MpPOMOPLUOHAIBHbIE
3aBHCUMOCTH, UX I'paduKu.

Oyuxmmn y = kx, y =kx + b, y = k/x, y = x3, y = Vx, y = |x| u ux cpoiictBa. Kycouno-3anannbie

byHKIMH.

9 KVIACC
Yucna v BbIYUCICHUS

Kopens n-if crenenu u ero cBoiictBa. CTeNeHb ¢ palluOHAIBHBIM ITOKa3aTeeM U €€ CBOMCTBa.
Auaredpanyeckue BbIpaKeHHs

ToxxnecTBeHHbIe  TpeoOpa3oBaHMsl  BBIPAKEHUW,  COJAEpPXKAIIMX  KOpPEHb N-  CTEMeHH.
ToxnecTBeHHbIe MpeoOpa3zoBaHMs BRIPAKEHUHN, COAEPKAIINUX CTENEHb C PallMOHALHBIM ITOKa3aTEJIeM.

Ksagpatusiii TpéxwieH. Kopru kBagpaTHOro TpéxuieHa. PaznmokeHue KBapaTHOTO TpEXWIEHA Ha
JIMHEWHBIE MHOKHTEIIN.

YpaBHeHHUsSI U HEPABEHCTBA

bukBanpatueie ypaBHeHwms. [IpuMepsl mpUMEHEHHI METOJOB PaBHOCHIBHBIX IPEoOpa3OBaHUA,
3aMeHBI IEPEMEHHOM, TpaUuecKOro METo/1a IPH PEIICHUN YPaBHEHUM 3-i U 4-11 CTETICHEH.

Pemenne npoOHO-panMoHaIbHBIX YPABHEHHIA.

Pemenue cucreM ypaBHeHUM ¢ 1ByMs NEpEMEHHBIMU. PelieHne npocTenimnx CUCTeM HETUHEUHBIX
yYpaBHEHUU C ABYMA IMEpPEeMEHHbIMU. ['paduueckuil METOJ pElIeHUs CUCTEMbl HEIMHEHHBIX YpaBHEHHH C
IByMsl TepeMeHHbIMU. CHCTeMa JBYX HEJIMHEWHBIX YpPaBHEHHUU C JBYMs MEPEMEHHBIMU KaK MOJENb
peanbHOM CUTyaluu.

Uucnosble HepaBeHCTBA. PelieHne TMHENHbIX HEpaBeHCTB. JloKa3aTeabCTBO HEPABEHCTB.

KBanparHble HepaBeHCTBa C OJTHOM MepeMeHHOM. PelieHne KBapaTHbIX HEPABEHCTB IrpapUuecKum
METOJIOM U METOJIOM HMHTEpBaJIOB. MeTo MHTEpBaJIOB JUIsl pallMOHAIbHBIX HEpaBeHCTB. l[Ipocteiimme
HEPaBEHCTBA C I1ApaMETPOM.

Pemrenne TeKCTOBBIX 3a71a4 € MOMOIIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ AByMs nepeMeHHBIMU. PelieHue HepaBeHCTBA C ABYMs IepeMeHHBIMH. CHCTEMBI
HEpaBEHCTB C JABYMs IepeMEeHHbIMH. [paduyeckuii MeTOJ  pelleHHs CHCTEM HEpPaBEHCTB C JIBYMs
IIEPEMEHHBIMHU.

DyHKUUH

Oyuxius. CpoiicTBa (yHKUMH: HYMM (YHKIMHM, TPOMEXYTKH 3HAKOMOCTOSHCTBA (YHKIUH,
MPOMEXYTKA BO3pacTaHusi M YObIBaHMS (DYHKIUHM, 4YETHbIE W HEUYETHBbIE (YHKIUHM, HauOoJblIee U
HauMeHblIIee 3HaYeHUsl PYHKIUH.

KBangpatnunas ¢yHkuus u e€ cBoiicTBa. Vcronb3oBaHHE CBOMCTB KBaJpaTMYHOW (DYyHKUMHU IS

pemenust 3amay. Iloctpoenue rpaduka kBagpatuuHoil QyHkiuu. Ilonoxenue rpaduka KBaIpaTHUHOU



GyHKIMHE B 3aBUCHMOCTH OT eé kod(duimentos. ['papuxu ¢pynkuuit y =ax2, y = a(x — m)?u y = a(x —
m)? +n. IocTpoenue rpadpukoB HyHKIHA ¢ TOMONIBIO IPEOOPA30BAHUIA.
HpobHo-nuueitnas ¢pynkuus. VccnenoBanue QyHKIINN.
®Oynkius Y = X" ¢ HATYpaIbHBIM MOKa3areseM N u e€ rpaduk.
YucoBblie NOCIEA0BATEILHOCTH U NPOrPeccuH

[lonatne umcnoBoil mocienoBaTenbHOCTH. KoHeuHble M OECKOHEYHBIE MOCIEeI0BATEIBHOCTH.
OrpannueHHas MOCIEI0BATEIbHOCT. MOHOTOHHO BoO3pacTaromias (yObIBaromias) MOCIEJOBAaTEIbHOCTb.
CriocoObl 3aaHus TOCIIEAOBATEIIEHOCTH: ONMCATENbHBIN, TaOIMYHBIN, C MOMOIIBIO (OPMYIIBI N-TO UICHA,
PEKYPPECHTHBIN.

Apudmernueckass u reomerpuueckas mnporpeccuu. CBoiicTBa WIEHOB apU(PMETHUYECKOH U
reoMerpuueckoi mporpeccuil. @opMyibl N-ro wieHa apu(METHYeCKO M TeoOMETPUYECKON IpPOTrpecCHil.
@opmysbl CyMMBI MEPBBIX N UICHOB apU(PMETHUYECKON M TEeOMEeTpUYECKOM mporpeccuil. 3azadu Ha
MPOLIEHTHI, OAHKOBCKUE BKJIAbl, KDEIUTHI.

[IpencraBieHure 0 CXOAUMOCTH MOCIEIOBATEILHOCTH, O CYMMHPOBAaHUM OECKOHEYHO YObIBaroIIEei
F€OMETPHUYECKON MPOTPECCUM.

Meroa matematnueckoit nHaAyKuuu. [IpocTeimme npumMepsl.

IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHS IIPOI'PAMMbBI YYEBHOI'O KYPCA
«AJITEBPA» HA YIJIYBJEHHOM YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS
JJUYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE Pe3yJaIbTATHI OCBOEHHSI MPOrPaMMBbI 110 MATeMATHKE XapaKTePU3YKTCS B YaCTH:

1) mnaTprMoTN4eCKOro BOCIIUTAHUS

MPOSIBJICHUEM HMHTEpeca K MPONLJIOMY W HACTOSIIEMY POCCHHCKOH MaTeMaTHKH, IICHHOCTHBIM
OTHOIIICHHEM K JIOCTHDKCHHSM POCCHHCKHX MaTEeMAaTHKOB M POCCHHCKOW MaTeMaTHYEeCKOW IIKOJIBI, K
WCIIOJIb30BAHUIO ITUX JOCTH)KCHUI B IPYrUX HayKax U NPUKIAIHBIX chepax;

2) rpaIaHCKOT0 M TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

TOTOBHOCTBIO K BBIITOJIHCHHUIO 00A3aHHOCTEH I'PayKIaHWHA M PEATU3allid €ro MpaB, MPEACTaBICHUEM
0 MaTeMaTHYECKMX OCHOBaX (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYP, ABJICHUMN, IPOIIEIYP TPAKIAHCKOTO
oOmiecTBa (HampuMep, BEIOOPHI, OIIPOCHI), TOTOBHOCTHIO K OOCYKJIEHUIO ITUUECKUX MPOOIeM, CBSI3aHHBIX C
MPAKTUYECKUM TMPUMEHEHHEM JOCTM)KCHHH HayKd, OCO3HAHHEM Ba)XHOCTH MOPAIBLHO-ITUYECKUX
MIPUHIIUIIOB B JESITENLHOCTH YYEHOTO;

3) TPYAOBOr0 BOCIIUTAHHUSI:

YCTAaHOBKOW Ha AaKTHBHOE y4acTHE€ B PEIICHWH NPAKTHUYECKUX 3a/7ad MaTeMaTHYecKOu
HaMpPaBJIEHHOCTH, 0CO3HAHNEM BaKHOCTH MAaTEMaTHYEeCKOTo 00pa30BaHUs HA MPOTSKEHUN BCEH YKH3HU IS
yCIEenTHOM MpodeccHoHaNbHON ASITeTbHOCTH U Pa3BUTHEM HEOOXOTUMBIX YMEHHH, OCOZHAHHBIM BEIOOPOM
U TIOCTPOCHHEM WHIMBUAYAIbHOW TPAaeKTOPHH OOpa30BaHUs W KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX

MHTEPECOB U 0OILIECTBEHHBIX MOTPEOHOCTEH;



4) 3cTeTH4eCKOro BOCIIUTAHUS:

CMOCOOHOCTBIO K 3MOIIMOHAIBHOMY M 3CTETHYECKOMY BOCIPHATHIO MaTEMaTHYECKHX OOBEKTOB,
3a]1a4, peIIeHUH, pacCyXACHUM, YMEHUIO BUIETh MaTEMaTUUECKNUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTEl HAYYHOTO MO3HAHMA:

OpHUEHTAIMeH B JEATEIILHOCTH HAa COBPEMEHHYIO CHCTEMY HAaYYHBIX MPEICTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS UYEIIOBEKA, MPHUPOJBI M OOIIECTBA, MOHMMAaHUEM MAaTeMaTHYECKON HayKu Kak
cdeppl YeIOBEUECKOW AEATEIBHOCTH, 3TAloB €€ Pa3sBUTHS W 3HAYMMOCTH JUIS Pa3BUTHS [UBHIM3AIUH,
OBJIAJICHUEM S3bIKOM MaTeMaTUKM M MaTeMaTU4YecKOM KyJabTypoll Kak CpeACTBOM IIO3HAHUS MUpa,
OBJIQJICHUEM HABBIKAMHU UCCIIEIOBATENbCKOM EATENbHOCTH;

6) ¢pu3nyeckoro BOCHUTAHUS, (POPMHPOBAHUS KYJBTYPbl 3/0POBbSI H IMOIMOHAILHOIO
Os1aronosyqusi:

FOTOBHOCTBbIO NPHUMEHSTh MaTeMaTU4YeCKUE 3HAaHHWA B UHTEpecax CBOErO 3/I0POBbS, BEICHHS
310pOBOr0 00pasa *KHU3HU (370pOBOE MUTAaHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATUN M OTHAbIXA, PEryJsipHas
¢u3nyeckas akTUBHOCTh), C(OOPMHUPOBAHHOCTHIO HaBbIKa peIeKCHH, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY
Y TaKOTO K€ MpaBa Jpyroro 4eaoBeKa;

7) 3K0JIOrHYeCKOro BOCIIUTAHMS:

OpHEHTAaIlle Ha MPUMEHEHNE MaTeMaTHUYEeCKUX 3HAaHUH IS pellieHus 3aJa4 B 00JIaCTH COXPaHHOCTH
OKpYXarollel cpelibl, IUIAHUPOBAHUS MOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCJEICTBUM 751 OKpYXKaromen
Cpezbl, 0CO3HaHUEM IJI00aTBHOTO XapaKTepa 3KOJOTHYECKUX POOIeM U ITyTel UX peleHus;

8) aganTanuy K H3MEHSIOIIMMCS YCJIOBHAM COIHATBHOI H IPUPOIHOIi cpeabl:

TOTOBHOCTBIO K JEHCTBHSIM B YCIOBHSX HEOINPENCIEHHOCTH, IOBBIIICHUIO YPOBHA CBOEH
KOMIIETEHTHOCTH 4Yepe3 INPaKTUYECKYI0 JAEATENbHOCTh, B TOM 4YHCJIE YMEHUE YUUTBCS y APYIHX JIOAEH,
IpUOOpeTaTh B COBMECTHOM JIESITEIbHOCTH HOBbIE 3HaHUS, HABBIKM U KOMIIETEHIIMU U3 OIBITA IPYTHUX;

HE00X0AUMOCTBIO B (POPMUPOBAHUM HOBBIX 3HAHUH, (POPMYyIHPOBATH UJEH, NOHATHUS, TUIOTE3Bl 00
00BEKTaxX U SBJICHUSAX, B TOM UYHUCIIE paHEe HEU3BECTHBIX, OCO3HABATh AC(PUINUTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYAIUIO, BOCIPUHMMATh CTPECCOBYIO CHUTYAIMIO Kak
BBI30B, TPEOYIOIUI KOHTpMEP, KOPPEKTHUPOBATh NPUHUMAEMbIE peIIeHUs] U JeHcTBUs, (HOpMYyIUpOBaTh U

OLOCHUBATDL PUCKH U ITIOCIICACTBHUA, (I)OpMI/IPOBaTB OIIBIT.

METANIPEAMETHBIE PE3YJIbTATbI

B pe3ynbraTe ocBOEHHs MPOrpamMMbI 110 MaTEeMAaTHUKE Ha YPOBHE OCHOBHOIO OOIIero o0pazoBaHus Yy
oOyyaromierocsi 6ynyT chopMUpPOBaHbI METANIPEMETHBIE PE3YyNbTaThl, XapaKTEPU3YIOIIMECS OBJIAJEHUEM
YHUBEPCAJIbHBIMHU MO3HABATEIBHBIMU JICHCTBHUSIMH, YHUBEPCATbHBIMH KOMMYHUKATUBHBIMU JIEHCTBUAMHU U
YHUBEPCAJIbHBIMU PEryITUBHBIMU JICHCTBUAMHU.

ITo3naBaTenbHBIC YHHBEPCcaIbHbIE Y4eOHbIE JeHCTBUSA

Ba3oBble JJornueckue aeiicTBus:



o BBISIBJIATH U XapaKTEpPU30BaTh CYHIECTBEHHBIC MPHU3HAKH MATEMaTHUECKHUX OOBEKTOB,
MOHATUH, OTHOIIEHUN MEXAY MOHSATHIMHU, (POPMYIHPOBATH OMPENEICHUS OHATHH, YCTaHABIUBATD
CYIIECTBEHHBI NpPU3HAK KJIacCU(UKALMU, OCHOBAaHUS i OOOOIIEHUS W CpPaBHEHHsS, KPUTCPUH
IIPOBOJMMOTO aHAJIM3a;

. BOCIIPUHUMATh, (POPMYIMPOBATH U MPEOOPA3OBHIBATh CY)KJICHUS: YTBEPIUTEIbHBIC U
OTpULATENIbHbIE, €JMHUYHBIE, YACTHBIE U OOLIUE, YCIOBHBIE;

o BBISIBJIATE MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TIPOTUBOpPEYUS B
¢daxkTax, IaHHBIX, HAONIONEHUSX M YTBEPKACHUAKX, TMpemIaraTb KPUTEPHUH IS BBISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUUIL;

J JIeNIaTh BBIBOJBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JIETYKTUBHBIX W HHIYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOUeHUH 110 aHAJIOTHH;

J pa3duparb J1OKa3aTeNbCTBA MAaTEMAaTHYECKHX yTBEPXKACHWUH (TpsSMbIE W OT
MIPOTUBHOTO), MPOBOJUTH CAMOCTOSITENIHO JI0Ka3aTeNbCTBA MaTeMAaTUYECKUX (DAaKTOB, BBHICTPAaNUBATh
apryMeHTAIlMI0, TMPHUBOJIUTL TPUMEPHl W KOHTPIPHMEPHI, MPHUMEHITH METOJ MaTeMaTHYeCKOH
WHJIYKITH, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

. BBIOMpATh croco0 perieHusi ydyeOHOW 3adauu (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIoupaTh HauboJee MOXOASINN C YIETOM CaMOCTOSITENILHO BBIJCIEHHBIX KPUTEPHUEB).
Ba3oBrble ncciieqoBare/ibCKue AeHCTBHSA:

o WCIIOJIb30BAaTh  BOMPOCHI ~ KakK  HMCCIEAOBATEIbCKUN  HMHCTPYMEHT  MO3HAHMS,
dbopmMyaupoBaTh  BOMPOCH], (GUKCHPYIOIIME MPOTHBOpEYHE, MPOOJeMy, CaMOCTOSITEIIEHO
YCTaHaBIIMBAaTh HCKOMOE U JaHHOEe, (OPMHUPOBATH THIIOTE3Y, apryMEHTHPOBATh CBOIO IO3UIIHUIO,
MHEHUE;

o MIPOBOJUTH MO CAMOCTOSITENIbHO COCTABJICHHOMY IIJIaHY SKCIIEPUMEHT, HCCIE0BaHUE
[0 YCTaHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, 3aBHUCHUMOCTEH OOBEKTOB MEXIY
co0olii;

. camMocTOsITeNIbHO  (hopMmynupoBaTh 00OOLIEHUS W BBIBOABI IO  pe3yabTaTam
MPOBEIEHHOTO  HAONIOJIEHUS, MCCIEIOBAHUS, OJKCIEPUMEHTa, OIEHUBATh JIOCTOBEPHOCTh
MOJIy4YE€HHBIX Pe3y/IbTaTOB, BEIBOJIOB M 0000IIECHNII;

. MPOTHO3UPOBAaTh  BO3MOXXKHOE  pa3BUTHUE  Ipoliecca, a TakkKe  BbIIBUTaTh
MIPENOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSX.

Padora ¢ undopmanueii:

o BBISIBIISITh HEJIOCTATOUYHOCTh M M30BITOYHOCTH MH(OPMAILIMU, JTAHHBIX, HEOOXOTUMBIX
JUIS PEIICHUS 3a/1a4H;

o BBIOMPATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIUIO
Pa3IUYHBIX BUJIOB U JOPM MPEACTABICHUS;

o BBIOMpaTh (QopMy mpeacTaBieHus WHGOpPMAMKM W WIIIOCTPUPOBATH pEILIacMble

3alauu CXCMaMH, IuarpaMmMamMu, HHOM rpa(bmcoﬁ Hu ux KOMGI/IHaLII/I}IMI/I;



o OLICHUBATh HAA&KHOCTh HMH(POpPMAIMM TIO KPUTEPUSAM, TPEATIOKCHHBIM WU

chOpMYITUPOBAHHBIM CAMOCTOSITEIIHHO.

KoMMmyHuKaTHBHBIE YHUBEpPCcAJIbHbBIE yueOHbIe el cTBUS

L4 BOCIIPUHUMATH U (1)OpMy.HI/Ip0BaTI> CY)XACHHA B COOTBETCTBUH C YCIIOBUAMHU U LCTIIMHA
O6HI€HI/I$I, SICHO, TOYHO, I'PAMOTHO BbIPpAaKaTb CBOIO TOYKY 3pCHUA B YCTHBIX U TMCbMCHHBIX TCKCTAX,
AaBaTb MOACHCHUSA 110 XO4y PCIICHHUA 3aa4i, KOMMCHTHPOBATH HOJ'Iy‘-ICHHI:IfI PE3YIbTAT,

J B X0JI¢ 00CYXIEeHUS 33a7aBaTh BOTPOCHI IO CYIIECTBY 00CYKIa€MOW TEMBI, IPOOIIEMBI,
pemaeMoﬁ 3aaa4M, BBICKAa3bIBaThb MHJACH, HALCJICHHBLIC Ha IIOMCK PCHICHUA, CONOCTABJIATL CBOU
CYXKACHHUA C CYXICHHAMHU JPYIrUxX YYaCTHHUKOB Jgualiora, O6Hapy)KI/IBaTI> pasimune u CXO0ACTBO
TIO3UIIHIA, B KOPPEKTHOU opme (popMyTHpOBaTh Pa3HOTIIACHS, CBOH BO3PAKCHHUS;

o NpCACTABIATE PE3YJIbTAThI PCIICHUA 3aaa4U, SKCIICPUMEHTA, UCCICAO0OBaHMA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpPATh (opMaT BBICTYIUIEHHS C Y4ETOM 3a/ay MPE3eHTAluu U 0COOEHHOCTEHN
ayJMTOPHU;

° IIOHUMATh W HCIOJb30BaTh IMPEHUMYIICCTBA KOM&H}IHOﬁ n HHJIHBH)IyaHBHOﬁ pa6OTBI
npru pPEIICHUU y‘Ie6HI)IX MAaTE€MaTUYCCKUX 3ajiad, IMPHHUMATh LCJIb COBMECTHOM JCATCIIBHOCTH,
TUTAHUPOBATh OPraHU3AIMI0 COBMECTHOW pabOTHI, paclpeneNiaTh BUABI PadOT, JOTOBAPHBATHCS,
00CYX/1aTh MPOIECC U Pe3yabTaT PadOTHI, 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;

. y4acTBOBATh B TPYNIOBLIX (popMmax paboTsl (00CykaeHH, 0OMEH MHEHHI, «MO3TOBBIC
HITYPMBD» U UHBIE); BBIMOIHITH CBOIO YacTh PabOThl U KOOPAUHUPOBATH CBOU ACHCTBUS C APYTrUMU
YJIeHaMU KOMaH/Ibl, OIICHUBATh KaueCTBO pe3ybTaTa U Ka4yeCTBO CBOErO BKJIaJa B OOIIMI pe3ynbTar

0 KpUTEPUSIM, CPOPMYITUPOBAHHBIM YYACTHHUKAMU B3aHUMOJCHCTBHUSL.

PeryasiTuBHbIe YHHBepPCcaJbHbIe YUeOHbIE 1eiCTBHS
Camoopranuszanmsi:

. BBISIBIISAITh MPOOJIEMBI JJISi  pEIIeHHs B OJKU3HEHHBIX M Y4EOHBIX CHUTYalUAX,
OPUEHTUPOBATHCS B PA3IUYHBIX MMOAX0AaX MPUHATHUS PElIeHUH (MHIUBUIYaIbHOE, TPYIIIIOBOE);

. CaMOCTOSITENIBHO COCTABJIATH IUIAH, aNrOPUTM peHIeHHs 3aJaud (WM ero 4YacTh),
BBIOMpATh CMOCOO pemieHus ¢ YYETOM HUMEIOMIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH ¢ y4ETOM HOBOM HH(POPMAITHH.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:

. BIIAJIETh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJISI TpoLiecca U pe3yiabTaTra perieHus
MaTeMaTHYeCKON 3a7aui, CAMOMOTHBAIIMH U PEQIICKCUU;

. NpEeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUH 33a4H, BHOCUTH
KOPPEKTHUBBI B JICTEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAWJACHHBIX OIMIMOOK, BBISIBICHHBIX

TPYAHOCTEN;



J OILICHUBATh COOTBETCTBHE Pe3yNbTaTa JEATeIbHOCTH MOCTABICHHON LEJIN U YCIOBUSM,
OOBSICHATH MPUYUHBI JOCTHKEHUS WJIM HEIOCTIDKCHHS IIeTH, HaXOIUTh OMIMOKY, aBaTh OICHKY
pUOOPETEHHOMY OTIBITY;

J BBIpaXXaTh SMOLMU TNPH H3YyYCHUH MaTeMaTHUYeCKHX OOBEKTOB W (DaKTOB, JaBaTh

OMOIMOHAJIBHYIO OLICHKY PCIICHUA 3a1a4YU.

NPEAMETHBIE PE3YJIbTATDBI
K xoniy o6yuenus B 7 kjacce 00y4Jaronuics moayduT CICAYIONINE TPEAMETHBIC PE3YIbTAThI:

Yucsia v BBIYUCTEHUS

PauuonanbHblie unca.

[lepexonuTh OT OJHOW (QOpPMBI 3amMCH Yucen K Apyroil (mpeoOpa3oBbIBATH NECATUYHYIO APOOb B
0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUUHYIO, B YACTHOCTU B OECKOHEUHYIO JIECSITUYHYIO IPOOB).

Hcnons30BaTh MOHSATHS MHOXKECTBA HATYpPaJIbHBIX YHMCEJ, MHOXECTBA IIEJBIX YHMCENI, MHOXKECTBA
paIrMoHATBHBIX YUCEII MPU PEIICHNUHN 3a/1a4, TPOBEICHUN PACCYKIECHUN U TOKA3aTEIIbCTB.

[TornMath 1 OOBACHITH CMBICI TIO3UIIMOHHOM 3aMTMCH HATYypaJIbHOTO YHCIIA.

CpaBHHBATH U YIOPSIA0YNBATH PAllMOHATBHBIC YUCIIA.

BreimonHsATh, coueTas yCTHBIE W MHChbMEHHBIE MNPUEMBI, apU(METUUECKHe JEHCTBUS C
paloHaIbHBIMU YHCIaMH, MCIOJIb30BaTh CBOICTBA YMCEN U MpaBUia ACHCTBUM, TPUEMBI pallMOHAIBHBIX
BBIYUCIICHU.

BoInonHATh AeWCTBUS CO CTENEHSIMU C HaTypaJlbHBIMU TIOKa3aTeNISIMU.

Haxonuth 3HaueHHs YMCIOBBIX BBIPAKEHUM, COJEpPXKAIIMX pallMOHAJbHBIE YHCIAa M CTENEHU C
HaTypaJIbHbIM IMOKa3aTesieM, MPUMEHITh pa3HooOpa3Hble cocOObl U MPUEMBI BBIYMCICHHSI, COCTABIATh U
OIICHUBATh YHCIIOBbIE BBIPAKEHUS MPU PEUICHUM MPAKTUUYECKUX 3ajad W 3aJad U3 JPYyrux y4eOHBIX
MPeIMETOB.

Oxkpyriarh 4Mciaa € 3aJaHHOW TOYHOCTBIO, @ TaKKE IO CMBICIY MPAKTUYECKOM CHUTyaluw,
BBITIOJIHATH MIPUKUKY U OLEHKY Pe3y/bTaTa BBIUUCICHUN, OLIEHKY 3HAYEHHUI YMCIIOBBIX BBIPAXKEHUH, B TOM
YHCIIe IPU PEIICHUH MPAKTUYECKUX 3a/1a4.

Pemarp TekcToBble 3amaud  apuMETHUYECKUM CIIOCOOOM, HCIOJIb30BaTh TAaONHIIBI, CXEMBI,
YepTeXH, IPyrue CpeICTBA MPEACTABICHUS JAaHHBIX [IPH PEIICHUH 3a/1a4.

Pemate  mpakTUKO-OPUEHTHPOBAHHBIE  3aJauyd, CBSI3aHHbIE C OTHOILUIEHUMEM  BEJMYMH,
MPONOPLUUOHATBHOCTBIO BEJIMYMH, MPOLIEHTAMH, UHTEPIIPETUPOBATh PE3YJbTAThl PEHICHUS 3a/1a4 ¢ YYETOM
OTpaHUYEHUH, CBI3aHHBIX CO CBOMCTBAMH PAaCCMATPHUBAEMBIX OOBEKTOB.

JleaumMocCTh.

Jloka3blBaTh U MPUMEHSTH MIPU PEIICHUH 3a/1a4 MPU3HAKU IeTUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11,
MPU3HAKU JEIUMOCTHA CYMMbI U IIPOU3BEACHHUS LIETBIX YUCEL.

PacknanpiBaTh Ha MHOKUTENHN HATYPAJIbHbIE YHCIIA.

CBO60,Z[HO OIICpHUPOBATH NOHATUAMMU: 4ETHOE quciio, HEUYETHOE YHUCJIO, B3aMMHO ITPOCTBHIC YHCJIA.



Haxonuth HanGoibpIIMil 0OLINI NeTUTeNh U HauMeHblIee o0IIee KpaTHOE YHCET U UCIOJIb30BaTh
UX [IpU pELICHUM 3a/1a4, IPUMEHSATh aroput™ EBkinna.

OnepupoBarh NOHATHEM OCTAaTKa 110 MOJIYJII0, IPUMEHATH CBOMCTBA CpaBHEHUH 110 MOIYIIIO.

Auaredpanyeckue BbIpaKeHHs

BoipaykeHus ¢ nepeMeHHbIMHU.

Hcnonb3oBate anredpandyeckyr0 TEPMUHOJIOTHIO M CHUMBOJIMKY, NPUMEHATH €€ B Ipolecce
OCBOEHHS y4eOHOI0 MaTepuarna.

Haxonuth 3HaueHNs OYKBEHHBIX BbIPAKEHUN IIPU 3aJaHHBIX 3HAUEHUSAX [IEPEMEHHBIX.

Hcnonb30BaTe NMOHSTHE TOXAECTBA, BBIMOJIHATH TOXK/IECTBEHHBIE IPEOOpPAa30BaHUs BbIPAKEHUIH,
JIOKa3bIBaTh TOXK/IECTBA.

MHoro4/ieHbl.

BoeinmonHaTe npeoOpa3oBaHUs LEIOT0 BBIPAKEHHS B MHOTOWIEH NPUBEICHUEM IOJ0OHBIX
CJIaraeéMbIX, paCKpbITHEM CKOOOK.

BoinonusaTe neiictBus (Cao’keHue, BRIYUTaHHE, YMHOXKEHHUE) C OJHOWIEHAMU U C MHOTOYJIEHAMH,
MPUMEHATh (OPMYJIBl COKPaIEHHOIO YMHOKEHHUs (KBaapaT M KyO CyMMBI, KBajapaT M KyO pa3HOCTH,
Pa3HOCTh KBAJpaTOB, CyMMa U Pa3HOCTh KyOOB), B TOM YHUCJIE I YIIPOILIEHUS BEIUMCICHUMN.

OcymiecTBIATh pa3IOKEHHE MHOTOWIEHOB HA MHOKHUTEIM C IMOMOIIbIO BBIHECEHHS 3a CKOOKH
00I11er0 MHOXKHTEJSI, TPYIIMPOBKY CIIaraeMblX, IPUMEHS POPMYJIIbl COKPAIIEHHOTO YMHOKEHHS.

[IpuMeHnsaTh mpeoOpa3oBaHUs MHOTOWIEHOB MJISl PEIIECHUS DPA3JIMYHBIX 3a/a4 U3 MaTeMaTHKH,
CMEKHBIX ITPEMETOB, U3 PEaTbHON IIPAKTUKU.

Hcnons30BaTh CBOWCTBA CTENEHEHW C HaTypadbHBIMU TOKa3aTeasIMU i TpeoOpa3oBaHUS
BBIPAKCHUM.

YpaBHeHUs] M HEPABEHCTBA

Pematp nuHENWHbIE ypaBHEHUS C OJHOM NIEPEMEHHOM, IPUMEHSs ITpaBUiIa Iepexoaa OT UCXOJAHOTO
YPaBHEHHUs K paBHOCWIBHOMY eMy. IIpoBepsTs, sBiIeTCA a1 YUCIO KOPHEM ypaBHEHUS.

[lonbuparh npuMepbl Hap 4YHUCEN, SIBJISAIONIMXCS PEIICEHWEM JIMHEHMHOTO YpaBHEHHUsS C JABYMs
IIEPEMEHHBIMHU.

CtpouTh B KOOPJMHATHON IJIOCKOCTU IpauK JIMHEHHOro ypaBHEHMs C JBYMsS I[E€PEMEHHBIMHU,
M0JIb3YACh IT'paIKOM, IPUBOAUTH PUMEPHI PELIEHUS YPAaBHEHUS.

Pemate cuctemsl IByX JIMHEHHBIX YpaBHEHUH C IByMsl IEPEMEHHBIMH, B TOM YHCIIE Tpa@UUECKH.

CocraBisaTh M pemiarh JIMHEHHOE YpPaBHEHHE WJIM CHCTEMY JIMHEHHBIX YPAaBHEHUH IO YCIOBHIO
3aJ1a4M, UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/1a4M ITOJTyYE€HHBIN pe3yJIbTaT.

DyHKIUHA

Koopaunatel u rpadguxn.

N300pakaTh Ha KOOPAMHATHOW MNPSAMOW TOYKHM, COOTBETCTBYIOLIME 3aJaHHBIM KOOpAMHATaM,
Jy4H, OTPE3KU, MHTEPBAJIbI, 3aUCHIBATH YHCIOBBIE IPOMEKYTKH Ha alreOpanyeckoM s3bIKe.

OtmeydaTs B KOOPAMHATHOM INIOCKOCTU TOYKHU IO 3alaHHBIM KOOPIMHATaM.

OyHKIUU.



Ctpoutb rpaduKu JIHHEHHBIX QYHKITUH.

OnwuceBaTh ¢ MOMOUIbIO (YHKIMI HM3BECTHBIE 3aBUCUMOCTH MEXKJIY BEIHMUYMHAMHU: CKOPOCTH,
BpeMsi, PaCCTOSIHUE, [IeHa, KOJIMIECTBO, CTOUMOCTD, IPOU3BOAUTEILHOCTD, BpeMsi, 00bEM paboThI.

HaxonuTh 3HaueHne GyHKINUN N0 3HAYEHUIO €€ apryMeHTa.

[Tonumarp rTpaduyeckuii crmoco0 mpeAcTaBleHUS U aHaIM3a WHGOpMAlMU, W3BJICKATh U
MHTEPIPETHPOBATh HHPOPMALIUIO U3 TPAPHUKOB PEATBHBIX MPOIIECCOB U 3aBUCHMOCTEH.

Hcnonp3oBate cBoicTBa (yHKIMH Ui aHauu3a TPapuKOB peajbHBIX 3aBUCUMOCTEH (HYIH
(GyHKIMH, TPOMEXYTKH 3HAKOIOCTOSIHCTBA (DYHKIIWH, TPOMEXYTKH BO3pAacTaHHWS W yObIBaHUS (DYHKIIHH,
HanOoJIbIIee U HAUMEHbIIIEEe 3HAYCHNUS (DYHKIIUN).

Hcnonp3oBate rpaduKy Il UCCIIEAOBAHMS TIPOIIECCOB U 3aBHCUMOCTEH, MPHU PEIICHUH 33134 U3

JPYTrUX y4eOHbIX IPEIMETOB U pEasIbHOM JKU3HH.

K xonIty 00yuenus B 8 kiacce 00yJaronuics moayduT CIEIYIONIHE TPEIMETHBIC PE3YIbTAThI:

Yucaa 1 BIYUCTICHUSA

HppauuonajibHble YuCIa.

[ToHnMaTh 1 UCIONIB30BATH MIPEACTABICHHS O PACIIUPEHNH YUCIOBBIX MHOKECTB.

CB000OIHO OmnepHpoBaTh MOHITUAMHM: KBaPATHBIN KOPEHb, apu(MeTHUECKUI KBaPATHBIM KOpPEHb,
UppalMOHAIIBHOE YHCJO, HAXOAWUTh, OLEHMBATh KBAJIpaTHbIE KOPHM, HCHOJb3YysS HPHU HEOOXOJUMOCTH
KaJbKYJISITOP, BBINOJHATh NPeoOpa3oBaHMs BBIPRKEHUH, COAEpKAIIMX KBaJApaTHblE KOPHH, HCMHOJb3Ys
CBOICTBa KOpHEIl.

Hcnonb30BaTe Ha4albHBIE NPEACTABICHUS O MHOKECTBE JCHMCTBUTENBHBIX YMCEI U1 CPaBHEHMUS,
OKpYIJIEHUS U BBIYMCIIEHUH, N300pakaTh 1€HCTBUTENIbHBIEC YKCIa TOUKAMHU Ha KOOPAWHATHOM MPSIMOIA.

Mcnonb30BaTe 3anMcH OONBLIMX M MajblX YHMCENl C IOMOIIBIO JECATHYHBIX Jpo0Oed U creneHein
yuciaa 10, 3anuceBaTh U OKPYIVIATh YUCIIOBBIC 3HAYCHMsI PEAJIBHBIX BEIMYUH C UCIOJIb30BAHUEM Pa3HBIX
CUCTEM M3MEPEHUM.

JleaumMocCTh.

CB00OHO omepupoBaTh MOHATHEM OCTATKAa IO MOJYJI0, NMPUMEHATh CBOWCTBA CpPaBHEHUH 110
MOZYJIIO, HAXOJUTh OCTaTKN CyMMBI U IIPOU3BEACHUS 110 JAHHOMY MOJYIIIO.

AsredOpanyeckue BbIpasKeHU s

JIpoOHO-palimoHaNbHbIE BEIPAXKEHUS.

HaxonuTh nomyctumble 3HaU€HUS! IEPEMEHHBIX B IPOOHO-PAIIMOHAIBHBIX BBIPAKEHUSX.

[TpuMeHsATh OCHOBHOE CBOMCTBO pallMOHAIBHOM JpOOH.

BeimonHATe mpuBeneHHE anreOpanyeckux Jpobei K oOIeMy 3HaAMEHATeNo, CIOXKEHHE,
YMHOXKEHUE, JeNIeHHEe anreOpandeckux Ipooei.

BbINONMHATE TOXIECTBEHHBIE IPe0OpPa30BaHUs pallMOHATBHBIX BBIPAKEHUH.

[IpumensTh mpeoOpa3oBaHUS BBIPAKEHUN JUIS PEIICHUS pa3IM4YHBIX 33/7a4 U3 MAaTeMaTHKH,
CMEXHBIX [IPEAMETOB, U3 PEAIbHON IIPAKTUKH.

Crenenu.



[IpuMeHsATh MOHATHE CTENEHHU C IIeTbIM IOKa3aTeNeM, BBIMOJIHATh NMPeoOpa30oBaHUs BBIPAKCHHH,
COZIEpKALIUX CTEIICHU C LEJIbIM I0Ka3aTelIeM.

HppauunoHanbHbIE BEIPAKEHHUS.

HaxonuTh momycTuMble 3HAUY€HUS MEPEMEHHBIX B BBIPAKEHUSX, COJACpKAIIUX apu(MeTHueckue
KBaJPaTHbIE KOPHHU.

BoinonHsATe npeodpa3zoBaHus UppallMOHATIbHBIX BBIPAYKEHUI, UCII0JIb3Ysl CBOMCTBA KOPHEH.

YpaBHeHHUS U HEPABEHCTBA

Pemrats kBagpaTHbIC ypaBHEHHUS.

Pemates 1poGHO-panioHaIbHBIC YPAaBHEHUSI.

Pemrate nuHEHBbIE ypaBHEHMs C IlapaMeTpamu, HECIJIOKHBIE CHUCTEMBbl JIMHEHWHBIX YPAaBHEHHH C
rapamMeTpamu.

[IpoBouTh HCCIENOBAaHUSA YPAaBHEHUM M CUCTEM YpPAaBHEHUM, B TOM YHCIIE C IPUMEHEHHEM
rpaduyeckux MpencTaBieHUil (ycTaHaBIMBaTh, UMEET JIM YpaBHEHUE WJIM CUCTEMa YpaBHEHUN pelIeHus,
€CJIM UMEET, TO CKOJIbKO, U ITpoYee).

[lepexonuTh OT ciOBEeCHON (OPMYIMPOBKHU 3aJaud K €€ aiaredpanyeckoil MoJenu ¢ MOMOUIbIO
COCTaBJICHUSI YPAaBHEHHUS WM CHCTEMBI YPABHEHUW, MHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a4yl MTOJY4YEHHBIN pe3ynbTart.

IIpuMeHATh CBOMCTBA 4YHMCIOBBIX HEPABCHCTB JJI1 CPAaBHEHUSA, OLCHKH, pEIIaTh JIMHEHHBIC
HEpaBEHCTBA C OJHON IEpPEeMEHHOM M MX CHCTEMbI, JaBaTh IpaMUECKyl0 WIIIOCTPALIMI0O MHOXECTBA
pEILIECHN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

D yHKUUHA

[loHumaTh W MCNOJIB30BaTh (DYHKIHMOHAJIBHBIE MOHATHS W S3bIK (TEPMHUHBI, CHMBOJUYECKUE
0003HaueHMsT), ONPEEIIATh 3HaUeHUE (YHKIMH 110 3HAYEHUIO apryMEHTa, ONpeNeNaTh CBOMcTBa (DyHKLIUU
o e€ rpaduky.

CrpouTts rpaduku GpyHKIHMI , OMKUCHIBATH CBOMCTBA YMUCIOBOM (PYHKIIUU 10 €€ rpaduKy.

K koHniy o6y4yenus B 9 ki1acce o0yJaromuiics MoxyduT CIEIyIOIKe MPeIMETHbIC Pe3yabTaThl:
Yuciaa 1 BbIYMCTIEHUS
CBoOOHO oOIEpPUPOBATh MMOHATHAMH: KOPEHb N-H  CTEMEHH, CTENEeHb C PallOHAIbHBIM
IOKa3aTeNeM, HaXOJUTh KOPEHb N-U CTENEHH, CTENEHb C PAlMOHAJIBHBIM IOKa3aTeJIeM, HMCIOJIb3YS IIpU
HEOOXOJIMMOCTH KaJbKYJISATOpP, MPUMEHSATh CBOWCTBA KOPHS N-H CTENEHHU, CTENEHH C PalMOHAIBHBIM
oKa3aTeyeM.
Hcnonb30Barh MOHATHE MHOXKECTBA JEHCTBUTEIBHBIX UYHCENI IIPU PELICHUM 331a4, IPOBEICHUU
pacCyXI€HUI U JOKA3aTENbCTB.
CpaBHMBATh W YHNOPSAOYMBATH JIEWCTBUTENIbHBIE YKCIIA, OKPYIJISATH JACUCTBUTENbHBIE YHUCIA,
BBINOJIHATH IPUKHUJIKY PE3YJIbTaTa BHIYMCIECHUM, OLIEHKY YHCIIOBBIX BBIPAKEHUM.

AJaredpanyecKkue BbIPaKeHHs



CB00OOHO OMEpUpPOBATh MOHATHEM KBAJPATHOTO TPEXWICHA, HAXOIUTh KOPHU KBAJAPATHOTO
TPEXWICHA.

PacknanpiBaTh KBagpaTHBIA TPEXWICH HA JIMHEWHBIE MHOKUTEIIN.

YpaBHeHHUS U HEPABEHCTBA

Pemate nuHeWHbIe W KBaJgpaTHbIC YpPaBHEHHs, YPaBHEHHS, CBOJAAIIMECS K HUM, IpoOHO-
paLOHAIbHBIE YPABHEHUS.

Pemrate HecnoKHbBIE KBaJIpaTHBIE YPABHEHUS C TAPaMETPOM.

Pemrate nuHEliHbIE HEPAaBEHCTBA, KBAJApaTHBIE HEPABEHCTBA, MCIOJIb30BaThb METOJ WHTEPBAJIOB,
n300pakaTh pelieHre HEPaBEHCTB Ha YHCIIOBOM MPSMOMA, 3aITUCHIBATH PEIICHHE C TIOMOIIHI0 CHMBOJIOB.

Pemrate cuctembl JBYX JIMHEMHBIX YPAaBHEHHHW C JBYMs II€PEMEHHBIMH M CHUCTEMBI [BYX
YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHHE HE SIBJISCTCS JIMHEHHBIM.

PemaTte Hecn0KHBIE CUCTEMBI HEJIMHEMHBIX YPABHEHUH C ITAPAMETPOM.

[IpuMeHsTh METOJBl PaBHOCWIIBHBIX MpPEeoOpa3oBaHUM, 3aMEHbl IMEPEMEHHOH, IpaduuecKoro
METO/Ia IIPH PEIICHUN YpaBHEHUN 3-1 U 4-11 CTEIEHEN.

Pemrate cucTembl JIMHEWHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIIFOYAIOIIME KBaJpaTHOE
HEPaBEHCTBO, U300pa)kaTh pPEIICHNE CUCTEMbl HEPABEHCTB HAa YHCIIOBOW NPSMOM, 3alKChIBaTh PEIIEHUE C
ITOMOIIIBIO CUMBOJIOB.

Pemates ypaBHEHUs, HEPAaBEHCTBA U MX CHUCTEMBI, B TOM 4YHCIIE C OTPaHUYEHUSIMH, HAIpUMEDP, B
LENIBIX YUCIIAX.

[IpoBoauTh HCCHEAOBAaHMUS YpPaBHEHUM M CHUCTEM YpPaBHEHHM, B TOM YHCIE C MNPUMEHEHUEM
rpaduuecKuX MpeAcTaBIeHUN (YCTaHaBIMBAaTh, UMEET JIM YPaBHEHUE WJIM CHUCTEMa YpPaBHEHUH pelleHUs,
€CIIM UIMEET, TO CKOJIBKO, U IIpoYee).

Pemare TekcToBble 3ajauM anreOpanvyeckuM CrocoOOM € IOMOIBIO COCTAaBJICHUS YpaBHEHHH,
HEPABEHCTB, UX CUCTEM.

Hcnonb30BaTh ypaBHEHUS, HEPABEHCTBA U UX CHUCTEMBI JJIs COCTABICHUS MAaTEMATHYECKOM MOJENIN
peaJIbHOM CUTyallMd WINM IPUKIAJHOW 3alad, UHTEPIPETUPOBATh IOJYyYEHHBIE PE3yIbTaThl B 3aJaHHOM
KOHTEKCTE.

YucioBbIe MOCTEI0BATEIBLHOCTH U NPOrPecCHH

CB00OOAHO OINEpUpPOBaTh MOHATUSAMH: 3aBUCUMOCTb, (GYHKUUSA, Ipaduk QyHKIUM, M[psMast
NPONOPIHMOHAIBHOCTh, JHMHEHHas (yHKUMsA, oOpaTHas MNPONOPLMOHAIBHOCTh, Mapaboja, runepboa,
KYCOYHO-3aJaHHas (PYHKIIHSL.

HccnenoBath ¢yHkuuoo 1o e€ rpaduky, yCTaHaBIUBaTh CBOMcTBa (yHKIMI: 001acTh
OTIpeNieNIeHUsl, MHOXECTBO 3HAa4eHUH, HYIMM (QYHKIHMH, NPOMEXKYTKH 3HAKONOCTOSHCTBA, HPOMEXKYTKH
BO3pacTaHMsl U yObIBaHMs, YETHOCTh M HEYETHOCTh, HANOOJIbIIIEe ¥ HAMMEHBIIIee 3HAUEHHsI, ACUMIITOTHI.

Pacnio3HaBaTh KBagpaTHUHYI0 (GYHKUIUIO 1O ¢GopMmynie, NPUBOIUTH MPUMEPHl KBAJAPATUUYHBIX
GyHKUMI U3 pealbHOM KU3HH, (PU3UKU, TE€OMETPUH.

OmnpenensTs MojoXkeHue rpapuka KBapaTuIHoON QYHKIIMH B 3aBUCUMOCTH OT €€ K03(h(HUITUEHTOB.



Ctpouth rpaduk KBaJpaTUYHOH (YHKLMHU, OMHCHIBATH CBOWCTBA KBAaAPAaTHUYHOW (YHKIUHU IO €&
rpaduKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUIHON (DYHKIIMH JUTSI PEIICHUS 3a/1a4.

Ha npumepe kBaapaTuyHoit GpyHKumu ctpouth rpaduk dynkiun y =af(kx + b) + ¢ ¢ momomsio
npeoOpazoBanuii rpaduka pyHkimun y=F(x).

WmmtoctpupoBaTh ¢  MOMOIIBIO TrpaduKka pealbHYI0 3aBUCUMOCTbh MM HIPOLECC MO0 MX
XapaKTEepUCTHKaM.

Apupmernyeckasi U reoMeTpruyecKas Nporpeccuu

CB00OOHO OmMEpUpPOBaATh MOHATHSAMH: IMOCIEIOBATEIBHOCTD, apu(METHYECKast U TeOMETPHUYECKAs
MIPOrPECCUHN.

3anaBaTh IMOCJIENOBATEILHOCTH Pa3HBIMHU CIIOCOOAMU: ONMUCATENbHBIM, TAOIMYHBIM, C MOMOUIBIO
(hopMyIibl N-TO YiIeHa, pEKYPPEHTHBIM.

BBINONMHATE  BBIUMCIEHHUS C UCHOJb30BaHUMEM (opMya N-ro 4wieHa apuPMeTHYecKol u
F€OMETPUYECKON MPOTPECCUI, CYMMBI ITEPBBIX N WIECHOB.

N3006paxaTs 4aeHbl NOCIeI0BATEIBHOCTH TOUKAMH Ha KOOPIMHATHOM IJIOCKOCTH.

Pemarp 3amaum, cBA3aHHBIE C YHCIOBBIMU MOCIEAOBATEIbHOCTSIMH, B TOM 4YHCIE 3aJadd W3
peasibHOM >KU3HU (C UCTIOJIB30BAaHUEM KAJIBKYISATOPA, HUPPOBBIX TEXHOJIOTHIA).

Pacnio3HaBaTh M NPUBOAWUTH NPUMEPbl KOHEYHBIX U OECKOHEYHBIX MOCIEeI0BATEIbHOCTEH,
OTpPaHUYEHHBIX N10CIIEI0BATEILHOCTEW, MOHOTOHHO BO3pacTaroUIMX (yObIBAIOLINX) [TOCIIEA0BATEIIEHOCTEM.

HmeTs npencTaBieHne 0 CXOAUMOCTH MOCIEA0BATEIbHOCTH, YMETh HAXOAUTh CyMMY OC€CKOHEYHO
yOBIBAIOIIEH TEOMETPHUUECKON TTPOTPECCHH.

HpI/IMeHHTB MCTOJ MaTeMaTH4eCKOM HHAYKIWU IIpU pCIICHUHA 3aaa4.

TEMATHYECKOE IINTAHUPOBAHHME

7 KJIACC
HaumeHoBaHue pa3jienoB u KonmyectBo uacos DJIEeKTPOHHBIC
TEM MPOTPaMMBbI Kontpo (uudpoBsbIe)
/i cero | JIbHBIC PabOTHI o0pa3oBaTelibHbIC PECYPChI
YNCJIA 1 BBIYUCJIEHMA. 1 bubmuoreka  [[OK
PanmonaneHelie yncna (mosropenue) | 1 https://m.edsoo.ru/7f415b90
POIII
https://resh.edu.ru/
1C: VYpok. Pexum
nocryma: https://urok.1c.ru/
OVYHKINH. KoopauHatel u 1 bubmuoreka  I[[OK
rpaduku. OyHKIuu 7 https://m.edsoo.ru/7f415b90
POII



https://m.edsoo.ru/7f415b90
https://resh.edu.ru/
https://dzen.ru/away?to=https%3A%2F%2Furok.1c.ru%2F
https://m.edsoo.ru/7f415b90

https://resh.edu.ru/

1C: VYpok. Pexum
noctyma: https://urok.1c.ru/

AJITEBPANYECKHNE
BBIPAXKEHUA.  Belpaxenus c¢

bubmuoreka I1JOK
https://m.edsoo.ru/7f415b90

IIEPEMEHHBIMU POIII
https://resh.edu.ru/
1C: VYpok. Pexum
nocryma: https://urok.1c.ru/
YPABHEHUA 14 bubmmoreka  IIOK
CHUCTEMBI YPABHEHUI. https://m.edsoo.ru/7f415b90

JIuneliHbIE ypaBHEHHUS

POII
https://resh.edu.ru/

1C: VYpok. Pexum
noctyna: https://urok.1c.ru/

UNCJIA 1 BBIYNCJIEHHMSL.

bubmmoreka  IIOK

CrereHb c HATypaJbHBIM https://m.edsoo.ru/7f415b90
MMOKa3aTeIeM PO
https://resh.edu.ru/
1C: VYpok. Pexum
noctyna: https://urok.1c.ru/
AJITEBPAMYECKHE bubmmoreka  IIOK

BBIPAKEHUMSI. MHOrO4wieHEI

https://m.edsoo.ru/7f415b90
POIII
https://resh.edu.ru/

1C: VYpok. Pexum
noctyna: https://urok.1c.ru/

AJITEBPAMYECKHNE
BbIPAXKEHUA. dopMmyiibl

COKpaH_IéHHOFO YMHOKCHHUA

bubmuoreka  [[OK
https://m.edsoo.ru/7f415b90

POIII
https://resh.edu.ru/

1C: VYpok. Pexum
noctyna: https://urok.1c.ru/

UNCJIA 1 BBIYMCIIEHUA.

JlenuMoCTh

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

POIII
https://resh.edu.ru/

1C: VYpok. Pexum



https://resh.edu.ru/
https://dzen.ru/away?to=https%3A%2F%2Furok.1c.ru%2F
https://m.edsoo.ru/7f415b90
https://resh.edu.ru/
https://dzen.ru/away?to=https%3A%2F%2Furok.1c.ru%2F
https://m.edsoo.ru/7f415b90
https://resh.edu.ru/
https://dzen.ru/away?to=https%3A%2F%2Furok.1c.ru%2F
https://m.edsoo.ru/7f415b90
https://resh.edu.ru/
https://dzen.ru/away?to=https%3A%2F%2Furok.1c.ru%2F
https://m.edsoo.ru/7f415b90
https://resh.edu.ru/
https://dzen.ru/away?to=https%3A%2F%2Furok.1c.ru%2F
https://m.edsoo.ru/7f415b90
https://resh.edu.ru/
https://dzen.ru/away?to=https%3A%2F%2Furok.1c.ru%2F
https://m.edsoo.ru/7f415b90
https://resh.edu.ru/

noctyma: https://urok.1c.ru/
OYHKIHMN. JIluneitnas 1 bubmmoreka  I[IOK
byHKIHS 6 https://m.edsoo.ru/7f415b90
POl
https://resh.edu.ru/
1C: VYpok. Pexum
nocryma: https://urok.1c.ru/
YPABHEHUA n 1 bubmmoreka  [IOK
0 CHUCTEMBbI YPABHEHUI. | 4 https://m.edsoo.ru/7f415b90
CucreMbl TUHEHHBIX YpaBHEHUN POIII
https://resh.edu.ru/
1C: VYpok. Pexum
nocryma: https://urok.1c.ru/
[ToBTOpenue,  006oOmIEHUE, 1 bubmmoreka  IIOK
1 cHCTeMaTH3aIHsl 3HaHU https://m.edsoo.ru/7f415b90
PO
https://resh.edu.ru/
1C: VYpok. Pexum
noctyna: https://urok.1c.ru/
OBUIEE KOJIMYECTBO YACOB 8
[10 ITTPOI'PAMME 36
8 KUIIACC
HaumenoBanue paznenos u KonunuecTBo 4acoB DIIEKTPOHHBIE
TEM IPOrPaMMBI Kontpo (uudpoBsbie)
n/m Cero | mpHBIE pabOTHI 00pa3oBaTeNbHbIE PECYPChI
AJITEBPANMYECKHUE 1 bubmuoreka  [[OK
BBIPAYXKEHUSI. JIpo6uo- | 7 https://m.edsoo.ru/7f417af8
pAalMOHAIBHBIEC BBIPAKEHUS PolI
https://resh.edu.ru/
1C:  VYpok. Pexum
noctyna: https://urok.1c.ru/
UUCJIA 1 BBIUUCJIEHHMA. 1 bubmnoreka  I[IOK
KBanpaTHblit KOpEHb 7 https://m.edsoo.ru/7f417af8
POl
https://resh.edu.ru/
1C: VYpok. Pexum

noctyma: https://urok.1c.ru/



https://dzen.ru/away?to=https%3A%2F%2Furok.1c.ru%2F
https://m.edsoo.ru/7f415b90
https://resh.edu.ru/
https://dzen.ru/away?to=https%3A%2F%2Furok.1c.ru%2F
https://m.edsoo.ru/7f415b90
https://resh.edu.ru/
https://dzen.ru/away?to=https%3A%2F%2Furok.1c.ru%2F
https://m.edsoo.ru/7f415b90
https://resh.edu.ru/
https://dzen.ru/away?to=https%3A%2F%2Furok.1c.ru%2F
https://m.edsoo.ru/7f417af8
https://resh.edu.ru/
https://dzen.ru/away?to=https%3A%2F%2Furok.1c.ru%2F
https://m.edsoo.ru/7f417af8
https://resh.edu.ru/
https://dzen.ru/away?to=https%3A%2F%2Furok.1c.ru%2F

YPABHEHUA nu
HEPABEHCTBA. KBanpaTtHbie

bubmuoreka I1IOK
https://m.edsoo.ru/7f417af8

YpaBHEHUS POIII
https://resh.edu.ru/
1C: VYpok. Pexum
nocryma: https://urok.1c.ru/
YPABHEHUA n bubmmoreka  [IOK
HEPABEHCTBA. JpoGHo- https://m.edsoo.ru/7f417af8

pallMOHAJIbHBIC YPABHCHUA

POII
https://resh.edu.ru/

1C: VYpok. Pexum
nocryma: https://urok.1c.ru/

YPABHEHUA 4
HEPABEHCTBA. HepaseHnctBa

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

POII
https://resh.edu.ru/

1C: VYpok. Pexum
noctyna: https://urok.1c.ru/

AJITEBPAMYECKHE
BBIPAJKEHM . Crenenn

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

POIII
https://resh.edu.ru/

1C: VYpok. Pexum
noctyna: https://urok.1c.ru/

OYHKINNU

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

POIII
https://resh.edu.ru/

1C: VYpok. Pexum
noctyna: https://urok.1c.ru/

YUCJIA 1 BBIYMCIIEHUA.

JlenuMoCTh

bubmnoreka  [IOK
https://m.edsoo.ru/7f417af8

POIII
https://resh.edu.ru/

1C: VYpok. Pexum

noctyma: https://urok.1c.ru/

[ToBTOpEHME, 0000111eHHE,

cHUCTEMAaTU3alus 3HaHUN

bubmmoreka  I[IOK
https://m.edsoo.ru/7f417af8



https://m.edsoo.ru/7f417af8
https://resh.edu.ru/
https://dzen.ru/away?to=https%3A%2F%2Furok.1c.ru%2F
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https://resh.edu.ru/
https://dzen.ru/away?to=https%3A%2F%2Furok.1c.ru%2F
https://m.edsoo.ru/7f417af8
https://resh.edu.ru/
https://dzen.ru/away?to=https%3A%2F%2Furok.1c.ru%2F
https://m.edsoo.ru/7f417af8
https://resh.edu.ru/
https://dzen.ru/away?to=https%3A%2F%2Furok.1c.ru%2F
https://m.edsoo.ru/7f417af8
https://resh.edu.ru/
https://dzen.ru/away?to=https%3A%2F%2Furok.1c.ru%2F
https://m.edsoo.ru/7f417af8
https://resh.edu.ru/
https://dzen.ru/away?to=https%3A%2F%2Furok.1c.ru%2F
https://m.edsoo.ru/7f417af8

POl
https://resh.edu.ru/

1C:  VYpox.
noctyma: https://urok.1c.ru/

Pexum

OBIIEE KOJIMYECTBO YACOB 8
I10 ITPOT'PAMME 36
9 KVIACC
HanmenoBanue pasnenos u KosmmuecTBo yacos ONEeKTPOHHBIE
TEM TPOTPaMMBI KonTtpo (uncpoBrie)
n/m Cero | JbHBIE pabOTHI 00pa3oBaTeNIbHbBIE PECYPCHI
OYHKINN 1 bubnmuoreka  [[OK
5 https://m.edsoo.ru/7f419d08
POIII
https://resh.edu.ru/
1C: VYpok. Pexum
noctyna: https://urok.1c.ru/
YPABHEHUA n 1 bubmmoreka  IIOK
HEPABEHCTBA. KBanpatusie | 5 https://m.edsoo.ru/7f419d08
HEpaBEHCTBA POIII
https://resh.edu.ru/
1C: VYpok. Pexum
noctyna: https://urok.1c.ru/
YPABHEHUS 14| 1 bubmmoreka  IIOK
HEPABEHCTBA. VYpaBuenwus, | 5 https://m.edsoo.ru/7f419d08
HEpPABEHCTBA U UX CUCTEMBbI POII
https://resh.edu.ru/
1C: VYpok. Pexum
noctyna: https://urok.1c.ru/
UNCJIOBBIE 1 bubmuoreka  [[OK
I[MOCJIEOOBATEJIBHOCTHU nls https://m.edsoo.ru/7f419d08
[MTPOT'PECCHUH POIII
https://resh.edu.ru/
1C: VYpok. Pexum
nocryma: https://urok.1c.ru/
AJITEBPANMYECKUE 1 bubmuoreka  I[[OK
BBIPAXKEHUS. Crenenn c|2 https://m.edsoo.ru/7f419d08
paLMOHAIBHBIM [I0KA3aTeeM POIII
https://resh.edu.ru/
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https://m.edsoo.ru/7f419d08
https://resh.edu.ru/
https://dzen.ru/away?to=https%3A%2F%2Furok.1c.ru%2F
https://m.edsoo.ru/7f419d08
https://resh.edu.ru/

1C: VYpok. Pexum
noctyma: https://urok.1c.ru/

[ToBTOpEHME, 0000111eHHE,

cUCTeEMAaTU3alus 3HaHUN

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

POII
https://resh.edu.ru/

1C: VYpok. Pexum
nocryma: https://urok.1c.ru/

OBIIEE KOJIMYECTBO YACOB
10 [TPOT'PAMME

36



https://dzen.ru/away?to=https%3A%2F%2Furok.1c.ru%2F
https://m.edsoo.ru/7f419d08
https://resh.edu.ru/
https://dzen.ru/away?to=https%3A%2F%2Furok.1c.ru%2F
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