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IHHOACHUTEJBHASA 3AIIMCKA

Anrebpa sBISIETCS OJHUM U3 ONMOPHBIX KypCOB OCHOBHOTO O0IIEro 00Opa3oBaHMs: OHA 00ECIIeUnBaET U3yUCHUE APYTUX
JOUCUUIUIMH, KaK €CTECTBEHHO-HAy4YHOTO, TaK M T'YMaHHTApPHOTO IIMKIJIOB, €€ OCBOCHHE HEOOXOIUMO ISl MPOJOIKECHUS
00pa3oBaHUs U B MOBCEIHEBHOM KM3HU. Pa3BuTHE Yy 00yUaromumxcsi Hay4HbIX IPEACTaBICHUN O POUCXOKICHUH U CYIIIHOCTU
anredpanvecknx adCTpakIuii, criocode OTpaKeHUs] MaTeMaTHUYEeCKONH HayKO# SIBICHHUI U MPOLIECCOB B MPUPOE U OOIIECTBE,
pPOJIM MaTEMaTHYECKOTO0 MOJCIUPOBAHMS B HAYYHOM IO3HAHWUM M B MPAKTHUKE CHOCOOCTBYET (POPMHPOBAHHIO HAYYHOTO
MHUPOBO33PEHUSI U KAYECTB MBILIUICHUS, HEOOXOIUMBIX AJI aJalTallud B COBPEMEHHOM Iu(poBoM oOuiectBe. M3yueHue
anreOppl 0OeCTeunBaeT pa3BUTHE yMEHHs HAOIIOAaTh, CpaBHUBATh, HaXOIUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUUHOCTH
MBIIJIEHHSI, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JECHCTBHUSL M BBIBOJBI, (DOPMYIMPOBATH YTBEPHKIACHUS.
OcBoenne Kypca anreOpbl 00eCIeYnBaeT Pa3BUTHE JJOTUIECKOTO MBIIIUICHUSI 00YJarOIMUXCS: OHU UCTIOIB3YIOT ACTyKTUBHBIC
U UHAYKTUBHBIE pacCyXJIEHHs, OOOOIIEHHME M KOHKpETH3aluio, aOCcTparupoBaHve M aHajoruto. OOyuyeHue anredpe
IpeJoiaraeT 3HaYUTeNbHbIM 00BEM CAMOCTOSITEILHOM AESITENbHOCTH 00YUYaoOIUXCsl, TO3TOMY CaMOCTOSITENIbHOE PEILICHUE
3a]1a4 SBJIAETCS peau3alueil 1eATeIbHOCTHOTO MPUHIUIA 00yUEeHHUSL.

B ctpykType nmporpamMmsl yueOHOTo Kypca «Aaredpa» uisi OCHOBHOTO 001Iero o0pa3oBaHrs OCHOBHOE MECTO 3aHUMAIOT
COJIEp)KaTENbHO-METOANYECKHE JHUHUK: «YHcna W BBIYUCICHUSA», «AnreOpandeckue BBIPAKCHHS», «YPaBHEHUA W
HepaBeHCTBa», « DyHkuumn». Kaxxaas U3 3TuX colepkaTenbHO-METOUUYECKUX JIMHUN pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET
U3YYEHHUs Kypca, B3aUMOJEHCTBYS C APYTHUMHU €ro JUHUAMU. B xone n3ydeHust yueOHOro Kypca o0yqaromumMes IpuxoIuTcs
JIOTUYECKH PACCyXJ1aTh, UCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBSI3M ¢ 3TUM B mporpaMMmy ydeOHOro Kypca
«AnreOpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTMKH, TMPEICTABICHHBIE BO BCEX OCHOBHBIX pa3lielaXx MaTeMaTHYeCKOTO
oOpa3oBaHMsI W CIOCOOCTBYIOIIME OBIAJACHUIO OOYYarOIIMMHUCA OCHOB YHHUBEPCATBLHOTO MAaTEMaTHUECKOTO SI3bIKA.
ConeprkaTenbHON B CTPYKTYPHON 0OCOOEHHOCTHIO yUeOHOTO Kypca « AnreOpay sIBISICTCS €ro0 HMHTETPUPOBAHHBIN XapaKTep.

Copepxanne TMHUM «HuUClIa U BBIYUCICHUS» CITY>KUT OCHOBOM I JAJIbHEHIIIET0 U3yUYEHHs] MATEMaTUKU, CIOCOOCTBYET
pa3BUTHIO y OOYYAIONMIMXCSl JIOTUYECKOTO MBIIUICHHS, (POPMUPOBAHUIO YMEHHS TOJB30BAThCS QITOPUTMAMH, a TaKKe
MPUOOPETEHUIO MPAKTHUECKUX HABBIKOB, HEOOXOIMUMBIX JIs MOBCEAHEBHOW KU3HU. Pa3BUTHE MOHATHS O YMCJIE Ha YPOBHE



OCHOBHOTO 00Immero o0Opa3oBaHUS CBSI3aHO C palMOHAJIBHBIMA UM HPPAMOHAIBHBIMU YHCIaMH, (HOPMHpPOBaAHHEM
MPEJICTAaBICHUA O JIEHCTBUTEIBHOM YHKCIE. 3aBEpIICHHE OCBOCHHS UMCIOBON JIMHUU OTHECEHO K CpelHeMy O0IIeMy
00pa3oBaHUIO.

CopepxaHue ABYX alreOpavdeckux JHMHUA — «AJredpanyeckue BBIPAKEHUS» U «YPABHEHHS U HEPABEHCTBA»
crocoOcTByeT (GOPMHPOBAHUIO Yy OOyYaloOUIMXCd MaTEeMaTHMYeCKOTo ammapara, HeoOXOAMMOIo sl pelleHHs 3ajad
MaTEMaTHKH, CMEXHBIX MPEIMETOB M MPAKTUKO-OPHUEHTUPOBAHHBIX 3a7ady. Ha ypoBHe OoCHOBHOro 0oOIIero oopazoBaHUs
y4eOHBI MaTepHall TPYNIUPYETCS BOKPYT PAIMOHAIBHBIX BhIpaKeHUH. AnreOpa 1eMOHCTpUPYET 3HAUCHHE MaTeMaTHUKU KaK
A3bIKa JUIsSl IOCTPOEHUSI MaTEMaTHUYECKUX MOJIENIEH, ONMCaHUs IMPOLECCOB U SIBJIEHUN peaibHOro Mupa. B 3amaun oOyueHus
anreOpe BXOAAT TakKe JajibHEHIIee pa3BUTHE aJTOPUTMUYECKOTO MBIIUIEHUS,, HEOOXOIUMOT0, B YACTHOCTH, JUIsl OCBOCHMUS
Kypca WH(GOPMATUKU, W OBJIAJCHHUE HABBHIKAMU JACAYyKTHUBHBIX paccyxkaeHuil. [IpeoOpazoBanue CHUMBOJIBHBIX (opm
CIIOCOOCTBYET pPa3BUTHIO BOOOPAKEHUs, CITIOCOOHOCTEN K MaTEMAaTUYECKOMY TBOPYECTBY.

Copepxanue QyHKIMOHANbHO-TpadUUeCKON JTUHUM HalleJIEHO Ha MOJIy4YeHHEe 00yJarolUMHUCs 3HAaHUM O (PyHKIHAX Kak
BaKHEHIIEH MaTeMaTUYECKON MOJAENH JJIsl ONMCAHUS U UCCIIEeI0OBaHUS pa3HOOOpa3HbIX MPOLIECCOB U SIBICHUN B MPUPOJE U
obmiectBe. M3yueHue wmaTepuana CrHocOOCTBYET pa3BUTHIO Yy OOydYarolUXCs YMEHHUS HCIOJIb30BAaTh pa3IUYHbIE
BBIPA3UTENBHBIE CPEICTBA SI3bIKA MATEMATHKHU — CIIOBECHBIC, CHMBOJIMUECKUE, TpadudecKkue, BHOCUT BKJIal B (POPMUPOBAHNE
MPEICTABICHUIA O POJIM MATEMATUKH B PA3BUTHU [TUBUJIN3AIIUN U KYJIbTYPHI.

CornacHo ydyeOHOMY IUlaHy B 7-9 Kiaccax u3yyaeTcsl y4eOHbIl Kypc «AunreOpa», KOTOPBIA BKIIIOUAET CIIEAYIOIINE
OCHOBHBIE pa3fieibl cojepkaHus: «Hucna u BEIUMCICHUS», «ANTreOpanyecKkrue BhIpaXEHUs», « YPAaBHEHUSI U HEPAaBEHCTBAY,
«DYHKIUN.

Ha usyuenue yue6Horo kypca «Anredpa» orsoautcs 306 yacos: B 7 knacce — 102 yaca (3 yaca B Hezieno), B 8 kiacce —
102 gaca (3 yaca B Hezento), B 9 kinacce — 102 vaca (3 yaca B HEJIEIO).



COILEPKXAHUE OBYYEHUSA
7 KIIACC

Yuciaa 1 BBIYUCTCHUSA

Hpo6u 0OBIKHOBEHHBIEC U JIECATUYHBIE, TIEPEXO/ OT OJHOM (QOpMBI 3amucH apodelt k apyroil. [ToHsTHE panmoHaNbHOTO
4HCIia, 3aMUCh, CPABHEHUE, YIIOPSIIOYMBAHUE PAMOHAIBHBIX YUCEN. AprupMeTHUECKUE NEUCTBUS C PAllMOHAIbHBIMU YHCTIAMHU.
Pemenue 3a1ay u3 peaibHON MPAKTUKKU HA YaCTH, HA APOOH.

CreneHb ¢ HaTypaJbHBIM IOKA3aTEIEM: ONPEIEICHHE, MPEe0Opa30BaHUE BhIPAKEHUI HAa OCHOBE ONPEIECICHUS, 3aIlCh
0onbiux yucen. IIponeHTsl, 3a0UCh NPOLEHTOB B BUAE ApoOM U ApoOM B BUAE MPOIEHTOB. Tpu OCHOBHBIE 3aJaud Ha
IIPOLICHTHI, PELLICHUE 3a1a4 U3 PeaIbHOM IIPAKTUKHU.

[IprMeHenne MPU3HAKOB IETMMOCTH, PA3JIOKEHNE HA MHOKUTENIN HATYPAJIbHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YKCIIE IpsiMasi ¥ oOpaTHasi IPOMOPLIMOHATILHOCTH.

AJuire0OpanyecKue BhIPaKEHUA

IlepeMeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUSA C IEpeMEHHOM. JlonmycTrMble 3HaUYeHUs NepeMeHHbIX. [Ipencrasienue
3aBHCHUMOCTH MEXIy BeIMYMHAMHU B B (hopMyIibl. Beruncienus no ¢popmynam. IIpeobpazoBanne OyKBEHHBIX BbIpaKEHUH,
TOXX/IECTBEHHO paBHbIE€ BBIPAXKEHMsI, MpaBHiia MpeoOpa3oBaHUsI CyMM W IMPOU3BEIAEHUM, NpaBWia PACKPHITUS CKOOOK U
MPUBEIEHUS TOJOOHBIX CIaraeMbIX.

CBolicTBa CTENEHH C HATYPAJIBHBIM IIOKA3aTEIIEM.

OpnHounensl U MHOrowseHsl. CreneHb MHOrouieHa. ClI0K€HHE, BBIYUTAHUE, YMHOXEHHE MHOIOYWIEHOB. POpMyIIbl
COKpAIEHHOI'0 YMHOXEHU: KBaJpaT CyMMBI U KBaApaT pasHocTU. Popmyiia pa3HOCTH KBaApaToB. Pa3inokeHne MHOTOUYIEHOB
Ha MHOYKUTEIIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOPEHb ypaBHEHUs, IipaBuUiia MpeoOpa3oBaHusl ypaBHEHHs], pABHOCUIILHOCTb YPaBHEHUH.

JIuHeHOE ypaBHEHHE C OJHOW MEPEMEHHOM, YMCIIO KOPHEW JIMHEMHOTO YPAaBHEHUS, PEIICHUE JIMHEWHBIX YPaBHEHUM.
CocraBieHue ypaBHEHH 110 YCIOBUIO 3a7jauu. PenieHrne TeKCTOBBIX 3a71a4 C TOMOILBK YPAaBHEHHI.



JluneiiHoe ypaBHEHHE C JBYMs IEpeMEHHBIMH U ero rpaduk. Cucrema BYyX JMHEHHBIX YpPaBHEHHH C JBYyMs
nepeMeHHbIMU. PelieHne cucteM ypaBHEHUH COCOOOM MOJACTaHOBKH. [IpuMepsl pelieHrs TEKCTOBBIX 3a/lad C MOMOILBIO
CUCTEM YPaBHECHMIA.

DOyHKUUH

Koopaunara Toukn Ha npsamoi. Yuciaoseie NpoMeKyTKH. PaccTossHre MeXAY IBYMsI TOUKaMU KOOPAUHATHOM IIPSIMOM.

[IpssmoyronbHas cucrema koopaumHat, ocu Ox u Oy. Abcuucca U opAuHaTa TOYKM Ha KOOPJAMHATHOM IIOCKOCTH.
[Tpumepsr rpadukoB, 3agaHHbIX (opmynamu. UteHune rpadukoB peanbHbIX 3aBucumoctei. [lonstue ¢ynkuuu. ['padux
¢bynkuuu. CoiictBa dynkuuid. Jluneitnas pynkuus, e€ rpaduk. ['padux dynkuuu y = [x|. I'paduyeckoe pelieHre TMHEHHBIX

YPaBHEHUN U CUCTEM JIMHEUHBIX YPaBHECHUM.
8 KNIACC

Yucsia v BBIYMCJIEHUSA

KBanpatHeiii kopenb u3 uucia. [lonsitue o6 upparmoHaabHOM uucie. JlecaTuuHbie NpUOIMKEHUS UppallMOHATBHBIX
yucen. CBoiicTBa apuMeTHUUECKHX KBaJPATHBIX KOPHEH M WX MPUMEHEHHE K MPeoOpa30BaHUIO YUCIIOBBIX BBIPAKEHUN U
BBIYUCIICHUSAM. J[€efICTBUTENbHBIC YUCIIA.

Crenenb ¢ 1enbIM NTOKa3aTenaeM U e€ cpoiicTBa. CTanaapTHas 3aMuCh YUCa.

AnreOpandeckue BhIpaKCHUSIAJredpandyeckue BbIpasKeHUs

KBagpatHbIil TpEXWIIeH, pa3ioKeHUEe KBaAPATHOTO TPEXUWICHA HA MHOXKHUTEIH.

AnreOpanyeckas n1poOb. OCHOBHOE CBOMCTBO anredpanyeckor npoOu. CioxeHue, BBIYMTaHUE, YMHOKEHUE, JeICHHEe
anreOpanueckux aApooOei. PanoHanbHble BRIPAXKEHUS U UX Pe0Opa3OBaHUE.

VYpaBHEHUs 1 HEpaBEHCTBAY pABHEHUS] M HEPABEHCTBA

KBaapatnoe ypaBHenue, popmyiia KopHe KBaapaTHOTO ypaBHeHUs. Teopema Buera. Pemenue ypaBHeHUH, CBOASTINXCS
K JTUHEWHBIM U KBasipaTHBIM. [IpocTeiiimme qpoOHO-pannoHaIbHbIe YPaBHEHUS.

I'paduueckass wHTEepmpeTanus ypaBHEHHWH C JBYMs TEPEMEHHBIMH M CHUCTEM JIMHCHHBIX YpaBHEHHH C JBYMS
nepeMeHHbIMU. [IpuMeps! pellieHns: CUCTEM HEeJIMHEWMHBIX YPaBHEHUM C IByMs IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrIocoooM.



YHucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO € OJIHOM MEepeMEeHHON. PaBHOCUIIBHOCTh HEPABEHCTB. JIMHEHHbBIE
HEPaBEHCTBA C OJJHOM NepeMeHHON. CUCTEMBI JIMHEWHBIX HEPABEHCTB C OJITHOM MEPEMEHHOM.

OyHKIMNPYyHKUUHA

[Tonstue pynkunu. O6IacTh OnpeaeaeHus U MHOKECTBO 3HaueHnH GyHKIH. CriocoObl 3a1anus pyHKINH.

I'paduk dpynkun. Yrenue cBoicTB pyHkuuu no e€ rpadpuxy. [Ipumeps rpadukoB QyHKIMIA, OTpaXKAIOUIUX peaabHbIe
IPOLIECCHI.

@OyHKIMH, ONUCHIBAIOLIUE IPSIMYIO U 00paTHYIO IPONOPIUOHATIBHBIE 3aBUCUMOCTH, UX rpa@uku. OyHKuuu y = x2, y =

x3, y = \x, y=|x|. ['padudeckoe pelcHie ypaBHEHNI 1 CHCTEM YPaBHEHHIL.
9 KUIIACC

Yucaa 1 BBIYUCTCHUSA

PannonanpHbpie 4YKClia, WppalMOHANbHBIC YHCIA, KOHEUHbIE U OECKOHEYHbIE JIECATUYHBIE JpoOu. MHOXKECTBO
JNEeUCTBUTEIBHBIX YUCEN, JEHCTBUTEIBHBIC YMCIIA KAK OECKOHEUHBIE AECATUYHBIE 1poOu. B3anMHO 0HO3HAYHOE COOTBETCTBUE
MEXAY MHOKECTBOM JECUCTBUTEIBHBIX YUCET U KOOPJIAUHATHOM MPSIMOM.

CpaBHeHHE JIEUCTBUTENBHBIX YHCEN, apu(METUUECKUE NEUCTBUS C IEUCTBUTEIILHBIMU YUCIIAMH.

Pa3mepsl 00bEKTOB OKPYKAIOIIEro MUPA, IITUTEIHHOCTD MPOIIECCOB B OKPYKAIOIIEM MUPE.

[TpubamxEHHOE 3HaUCHNE BEJIMYMHBI, TOUYHOCTh NpuOImxkeHus. Okpyrienue yucen. [Ipukuaka u orieHKa pe3yJbTaToB
BBIUHCJICHUU.

YpaBHeHMs U HEPABEHCTBA

JIunentHoe ypaBHeHue. PenieHne ypaBHEHUN, CBOISIIUXCS K TUHEUHBIM.

KBanparHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOASIIMXCS K KBaApaTHbIM. bukBanpatHoe ypaBHenue. [Ipumepsr
pelIeHNs YPAaBHEHUM TPEThEN U YETBEPTOM CTEIEHEN Pa3I0KEHHUEM HA MHOKUTEIIH.

Pemenue apoOHO-pallMOHAIBHBIX ypaBHEHUM. PerieHne TeKCTOBBIX 3a7a4 aire0pandecKuM METOI0M.

VYpaBHeHue ¢ AByMs IEPEMEHHBIMU | ero rpaduk. Pemenne cuctem qByX THHEHHBIX YpaBHEHUH C ABYMS IEPEMEHHBIMHU.
Pemenue cuctem nByx ypaBHEHUH, OTHO U3 KOTOPHIX JIMHEHHOE, a IPYyroe — BTOPOM cTeneHu. | paduueckast MHTEpIpeTanus
CHUCTEMBI YPAaBHEHUH C IByMs IEPEMECHHBIMU.



Pemennie TeKCTOBBIX 3a71a4 aaredpanyeckKuM CrocoooM.

Uucnosele HEPABEHCTBA U UX CBOMCTBA.

Pemienre nMHENHBIX HEPABEHCTB C OJHOM NIEPEMEHHOM. Pelienre cucTeM JIMHENHBIX HEPABEHCTB C OJJHOW IIEPEMEHHOM.
KBagpatnbie HepaBeHCTBA. ['paduueckass HHTEpIIpeTaIusi HEPAaBEHCTB U CUCTEM HEPABEHCTB C JABYMS IEPEMEHHBIMH.

OyHKIMNPYHKIUA

KBampatnunas Qynkuus, e€ rpadux u cBoiicTBa. [lapaGona, KOOpAMHATHI BEPIIMHBI MapabOJbl, OCh CHMMETPUU
1apadoJIbl.

I'padukn pynxumit: y =kx, y =kx + b, y =k/x, y =x3, y = Vx, y = x|, ¥ HX cBoiicTBa.

Hucnossle nocienoBaTebHOCTU YHCI0BbIEe TOC/IEA0BATEILHOCTH M MPOIrPeCcCUH

[ToHsiTHE YMCIOBOW MOCIEI0BATENBHOCTH. 3a/JaHUE TOCIIEI0BATEIbHOCTH PEKYPPEHTHOM (hopmynoi u Gopmysoi n-ro
YJIeHa.

ApudmeTrnueckas U reoMeTrpuueckas nporpeccur. @opMmyiibl n-ro 4jeHa apU(PMETHUYECKOH U TEeOMETPUUYECKOU
IIPOTPECCHI, CYMMBI IIEPBBIX 7 YICHOB.

N3o0paxkenne uiaeHOB apu(pMETHUUECKON M TEOMETPUYECKOW MPOrpecCUid TOYKAMHM Ha KOOPAMHATHOM IUIOCKOCTH.
JIMHEWHBINA U SKCIOHEHIUAIIBHBIN POCT. CI0KHBIE TPOLEHTHI.



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA INPOI'PAMMbBbI YYEBHOI'O KYPCA «AJITEBPA» HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJbTAThl OCBOCHUS MPOTPAMMBI YU4EOHOTO Kypca «Anredpa» XapakTepru3yrTCs:

1) naTpuoTHyYecKoe BOCIUTAHME:

MPOSIBICHUEM HWHTEpeca K MPOILUIOMY M HACTOSIIEMY POCCUHUCKOM MaTEMaTHKH, LEHHOCTHBIM OTHOIIEHHUEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATHKOB M POCCUHMCKOM MAaTEMAaTUYECKOM IIKOJbI, K UCIOJIb30BAHUIO 3TUX JOCTHUXKEHHUM B
JIPYTUX HayKax W MPUKIIAJIHBIX chepax;

2) rpa:xKIaHCKoOe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO O0SI3aHHOCTEN rpaXkJaHWHA U peau3alluy ero npas, IPeJACTaBICHUEM O MaTeMaTUYECKUX
OCHOBax (PYHKIIMOHHUPOBAHUS PA3JIUUHBIX CTPYKTYp, SBJICHUH, MPOIEAYpP TPaXJaHCKOTO OOIIecTBa (HAmpuMmep, BHIOOPHI,
OTPOCHI), TOTOBHOCTBIO K OOCYX JIECHUIO 3TUUECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM TPUMEHEHHEM JIOCTHKCHUN HAYKH,
OCO3HAaHHEM Ba)KHOCTU MOPAIbHO-3THYECKUX IPUHIIUIIOB B IESATEILHOCTU YYEHOTO;

3) TpyaoBOe BOCIMTAHHUE:

YCTaHOBKOM Ha aKTUBHOE y4YacTHE B PEIICHUU MPAKTUUECKUX 3a7a4 MAaTeMaTUYECKOW HaIpaBJICHHOCTH, OCO3HAHUEM
BAXXHOCTH MaTeMAaTHUYECKOro 00pa3oBaHusl Ha MPOTSHKEHUU BCEH KU3HU ISl yCIIENTHON MTPo(eCCUOHANILHON IESITEILHOCTH U
pPa3BUTHEM HEOOXOIMMBIX YMEHHM, OCO3HAHHBIM BBHIOOPOM M MOCTPOCHUEM HHAMBHUAYATbHON TpacKTOpHH OOpa3OBaHUS U
KU3HEHHBIX TJIAHOB C YU4ETOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTH4ecKoe BOCIMTAHME:

CIIOCOOHOCTBIO K 3MOIIMOHAIIBHOMY M 3CTETUYECKOMY BOCIHPHUATHIO MaTEMaTHUYECKUX OOBEKTOB, 3ajlay, PEIICHUH,
paccyXaeHul, YMEHUIO BUJIETh MAaTEMAaTUUECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 MO3HAHUSA:

OpHEHTAIleH B NIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEJCTaBICHWNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pPa3BUTHUS YeJIOBEKa, IPUPOJIBI U OOIIECTBA, TOHUMAHHEM MaTEMaTUUYECKON HAYKH Kak cephbl YeIOBEYECKON ACATEIbHOCTH,



3TanoB €€ pa3BUTUSA M 3HAYMMOCTH JUISl Pa3BUTHUS LIMBWIM3ALMHU, OBJIAJCHUEM S3bIKOM MAaT€MaTHKH U MaTeMaTHYECKOU
KyJbTYpOH KaK CpEeJCTBOM MO3HAHUS MUPA, OBJIAJIEHUEM ITPOCTEUIIMMHU HABBIKAMH HCCIIE0BATENBCKOM NE€ATEIbHOCTH;

6) pusuyeckoe BocnuTanue, OPMUPOBAHNE KYJIBTYPHI 3A0POBbSI M SMOLMOHAJIBHOIO 0JIArONOJIyYHs:

TOTOBHOCTBIO MPUMEHATh MATEMATUUECKUE 3HAHUS B MHTEpPECAX CBOETO 370POBbs, BEICHUS 3J0POBOr0 00pasa KU3HU
(3mopoBoe mHTaHME, COaJaHCHUPOBAHHBIA PEXKUM 3aHATUH ©  OTAbIXa, peryisipHas (Qusuueckas aKTHUBHOCTB),
c(hOpMUPOBAHHOCTHIO HaBbIKa pe(hIeKCUH, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO e MpaBa APYTroro 4eJ0BeKa;

7) 3K0JI0OrH4YeCcKoe BOCIIMTAHUE:

OpUEHTallMEed Ha NMPUMEHEHHE MaTEeMaTHUYECKUX 3HAHWUW JJI pelIeHUs 3a/7ad B 00JacCTH COXPaHHOCTH OKPY’KaroLIei
Cpenbl, IUIAHUPOBAHUS IOCTYIKOB M OLIEHKM HMX BO3MOXHBIX IOCIEICTBUN I OKPYXKAIOIIEW Cpeabl, OCO3HAHHEM
IJI00aJIBbHOIO XapakTepa 3KOJOTHYECKUX MPOOJIEM U MMyTEW UX PELIeHHUS;

8) ajanTanus K U3MEHSIOIMMCS YCJIOBHSAM COLUAILHON U NPUPOAHOM Cpelbl:

TOTOBHOCTBIO K JICWCTBUSIM B YCJIOBHUSIX HEOINPEACIEHHOCTH, ITOBBIIIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3
MPAKTUYECKYIO JIEATEIbHOCTh, B TOM YHUCJIE YMEHHE YUUTHCS Y JPYTHX JIOAEH, MPUOOpETaTh B COBMECTHOU JEATEIBHOCTH
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIUH U3 OIIbITa IPYTHUX;

HE00XOAMMOCTBIO B JOPMUPOBAHUHU HOBBIX 3HAHUH, B TOM YUCJI€ (OPMYITUPOBATH UJIEU, TIOHATHUS, TUIOTE3bI 00 00BEKTaX
U SBJICHHUSIX, B TOM YHCIIE paHEEe HEM3BECTHBIX, OCO3HABaThb ACPUUUTHI COOCTBEHHBIX 3HAHUI W KOMIIETEHTHOCTEH,
ILUIAHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYallMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYyallMIO KaK BBI3OB, TPeOYIOIIUI
KOHTPMEDP, KOPPEKTHUPOBATh MPUHHUMAEMbIE PEUICHUS U JNEUCTBUS, (HOPMYIUPOBATh U OLEHUBATH PUCKU U TOCIEACTBUS,
(hopMUpOBATH OIBIT.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

Ba3oBble Jijornueckue 1eiicTBUA:



BBIABJISITh U XapaKTEPU30BaTh CYILIECTBEHHbIEC MPU3HAKA MATEMATUYECKUX OOBEKTOB, MOHSATUN, OTHOIIEHUN MEXIY
MOHATUSAMHA, (POPMYIMPOBATH OMpENETCHUS TMOHSATHN, yCTAaHABIMBATh CYIICCTBEHHBIM MpPHU3HAK KiIacCU(pUKAIINH,
OCHOBaHMS J1J1s1 0000IIEHHS U CPABHEHHM I, KPUTEPUHU ITPOBOJIMMOIO aHAJN3A;

BOCIIPUHUMATh, (POPMYIUPOBATH U MIPEOOPA30OBBIBATH CYXKJICHUS: YTBEPAUTEIbHBIE U OTPULIATEIbHBIC, €AUHUYHBIC,
YacTHBIE U 00IIIHE, YCIOBHBIE;

BBISIBIIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTHUBOpEYHs B (DaKTax, JaHHBIX, HAOTIOJCHUAX H
YTBEPKICHUSIX, TIPEIaraTb KPUTEPUU ISl BBISIBIICHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEUHIL;

JienaTh BBIBOJABI C MCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JACAYKTHBHBIX W WHAYKTHBHBIX YMO3AKIIOYEHHH,
YMO3AKIIOUYEHU 110 aHAJIOTHH;

pazouparth 10Ka3aTeIbCTBA MATEMAaTHYECKUX YTBEPKACHUN (TTPSIMBbIE U OT MPOTUBHOTO), MPOBOJUTH CAMOCTOSITEILHO
HECJIOKHBIE JIOKa3aTeIbCTBA MAaTeMaTUYECKUX (DAKTOB, BBICTpauMBaTh apryMEHTAIMIO, MPUBOJIUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCY KICHUS,

BBIOMpATh CIOCO0 perieHus y4eOHOM 3a1ayu (CpaBHMBATh HECKOJHKO BAPUAHTOB PEIICHMs], BHIOMpaATh HamOoJiee
NOAXOJAIIUN C YYETOM CaMOCTOSITEIbHO BBIAEIECHHBIX KPUTEPHUEB).

ba3oBble ucciieoBarTe/bCKHe AeiiCTBUS:

MCIIOJIb30BaTh BOIPOCHI KaK MCCIIEIOBATENIbCKUI MHCTPYMEHT MO3HAHUSA, (OPMYIUPOBATH BOIIPOCHI, (UKCUPYIOIINE
OpOTUBOpEYHEe, NpPOOJIEMy, CAMOCTOSTEIbHO YCTAaHABIMBaTh HCKOMOE U JaHHOE, (OpMHUpPOBaTH THUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHEHHUE;

MPOBOANTH MO CAMOCTOSITENIFHO COCTABJIEHHOMY IUUIAHY HECIIOKHBIM KCTIEPUMEHT, HEOOJBIIIOE MCCIECOBAHHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4YeCKOro 00bEKTa, 3aBUCUMOCTEN 00bEKTOB MEX1y COOOM;

CaMOCTOSITeNIbHO  (hopMyIMpoBaTh OOOOIIEHUS U BBIBOJABI 1O pe3yJibTaTaM MPOBEAEHHOTO HAOIOICHMUS,
UCCIIEJOBaHUSI, OLICHUBATh JOCTOBEPHOCTh MOJIYUYEHHBIX PE3yJIbTaTOB, BBIBOJAOB U 0000IIEHUI];

MPOrHO3UPOBATh BO3MOXHOE Pa3BUTHE MpPOLECCa, a TAKXKE BBLABUTaTh MPEAINOJIO0KEHUS O €ro pa3BUTUU B HOBBIX
YCIIOBUSIX.

Pabora ¢ undpopmaunmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTHh HH(MOPMAITUU, JaHHBIX, HEOOXOAUMBIX VISl PEIICHUS 3a/1a4H,
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BBIOMPATh, AHAJTM3UPOBATH, CHCTEMATH3UPOBATh W WHTEPIPETUPOBATH WH(OOPMAIMIO PA3JIUYHBIX BHIOB U (HOpM
MIPEICTABIICHHS;

BBIOMpaTh GOpMy TIpeCTaBICHUS HH(POPMAIIMH 1 HILTIOCTPUPOBATH pelllaeMble 3314l CXeMaMU, JTuarpaMmMaMu, HHON
rpaduKoi U MX KOMOMHAIIUSIMU;

OIICHWBATh HANIEKHOCTh HWH(OpPMAIMU 10 KPHUTEPUSM, NPEIIOKEHHBIM YYHUTEIeM Wi CHOPMYITUPOBAHHBIM
CaMOCTOSITENIEHO.

KOMMyHHKaTI/IBHLIe YHUBEpPCAJIBHLIC yqeﬁﬂble HeﬁCTBHﬂZ

BOCIIPUHUMATh U (QOPMYJIHUPOBATH CYXKJIEHUS B COOTBETCTBUU C YCJIOBHUSIMU M ILEJISIMH OOIIEHHS, SCHO, TOYHO,
I'PaMOTHO BBIPaXaTh CBOIO TOYKY 3PEHMS B YCTHBIX M IMCbMEHHBIX TEKCTaX, 1aBaTh MOSACHEHMS IO XOJy PELICHUs
3a/1a4yu, KOMMEHTUPOBATh MOJYYEHHBIN pe3yJIbTaT;

B XOJ€ OOCYXKIEHUs 3aJaBaTh BOMNPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl, MPOOJIEMbI, pEIIaeMON 3aJauH,
BBICKa3bIBaTh MWJICH, HALCJICHHBIC HA IIOWCK PELICHUS, COINOCTABIATH CBOM CYXKIEHUS C CYXICHUSAMHU APYTIHX
YYaCTHUKOB JMajiora, oOHapyXHBaThb pa3jMude M CXOJACTBO MO3MIMH, B KOPpEeKTHOU (opme ¢GopMyInpoBaTh
Pa3HOIIIACHSI, CBOU BO3PAKEHUS;

MIPEACTABISATh PE3yJIbTaThl PELICHUS 337auyM, SKCIIEPUMEHTA, MCCIEI0BAaHUs, MTPOEKTa, CAMOCTOSTEIBHO BBHIOMPATH
dbopmaT BBICTYIUIEHUS ¢ YUETOM 3aJ1au MIPE3CHTAIMU U OCOOCHHOCTEHN ayIuTOPUU;

NOHMMAaTh W HCIOJb30BaTh MPEUMYIIECTBA KOMAaHJHOW W HWHAMBHUAYAIbHOH pabOThl NpPU pPEIICHUH Y4eOHbBIX
MaTEMaTUYECKHX 33]1a4;

MIPUHUMAThH 1I€JIb COBMECTHOM JI€ATEbHOCTH, IUTAHUPOBATh OPTaHU3ALMI0 COBMECTHOU pabOThI, paclpeesiTh BUIbI
paboT, 1OoroBapuBaThCs, 0OCYKAATh MPOIIECC U PE3yabTaT pabOoThl, 0000IIaTh MHEHHSI HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B TPyNHOBBIX (opMax padoThel (0O0CyXIeHHsS, OOMEH MHEHHUSIMU, MO3TOBbIE IITYPMbI U JpYTuE),
BBIMOJIHATH CBOK 4acTh PabOThl M KOOPJAMHUPOBATH CBOU JEHCTBUS C JPYTUMH WJIEHAMU KOMaHIbl, OIL[CHUBATh
KayecTBO CBOETO BKJIaJa B OOIIMHI MPOAYKT O KPUTEPUSIM, CHOPMYITUPOBAHHBIM yUaCTHUKAMU B3aUMOJCHCTBHUSL.

PeryjisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:
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e CaMOCTOSITEILHO COCTABJISATH IIJIaH, aJITOPUTM PEIICHUS 3a/1a9 (MM €T0 YacCTh), BRIOMPATH CIIOCO0 PEIICHUS C yIETOM
HMMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C
y4ETOM HOBOM MH(GOPMAIIUH.

CaMOKOHTPOJIb, 3MOIMOHAJIbHBIN HHTEJJIEKT:

e BJIAJIETh CITIOCOOAMHU CAMOIIPOBEPKH, CAMOKOHTPOJIA MPOLIEcCca U pe3yiibTaTa peIeHUsI MaTEMaTUYECKOM 3a]1auu;

e TPEABUAETH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH IIPH PELICHUH 33/1a4H, BHOCUTh KOPPEKTUBHI B JICITEILHOCTh Ha
OCHOBE HOBBIX OOCTOSITENIbCTB, HAWIEHHBIX OMIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH TOCTABJICHHON MLIENW M YCIOBHUSIM, OOBSICHATH MNPUYUHBI
JOCTH)KEHUSI UITM HEJOCTKEHUS 1IeTTH, HAXOAUTh OITHOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

HHPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 7 kiaacce 00y4arOnIUiics MOTYUUT CIAETYIONUIME MPEIMETHBIC PE3yIbTaThI:

Yuciia u BBIYMCTICHUS

BbInonHATh, coyeTast yCTHbIE U MIUCbMEHHBIE IPUEMBI, apu(PMETHYECKUE NEUCTBUS C palllOHAIbHBIMU YUCIIAMHU.

HaxoauTh 3Ha4eHMs YHCIIOBBIX BBIPAXKEHUN, IPUMEHSTh pa3HOOOpa3Hble CIOCOObI M MPUEMBI BBIUMCIICHUS 3HAYEHUHN
IpOOHBIX BBIPAKEHUI, COAEPHKAIIMX OOBIKHOBEHHBIE U JECATUYHBIE IPOOH.

[lepexoauTh OT OAHOW (POPMBI 3alMCH YHUCEN K JpYyroil (mpeoOpa3oBbIBaTh JECATUYHYIO IpOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECTHUHYIO, B YACTHOCTH B OECKOHEUHYIO JECATUUHYIO APOOBb).

CpaBHHBATh M YIOPSIOYMBATH PALIMOHAIIBHBIE YHCIA.

OKpyrisTh yucia.

BpINOMHATE NPUKUIKY M OLEHKY PE3YyJbTaTa BBIYMCICHHUW, OLEHKY 3HAYEHUW YHUCIIOBBIX BBIPAXKEHHUW. BBINOIHATH
JEUCTBUA CO CTENEHSIMU C HATypalbHBIMH [MOKA3aTEISIMU.

[IpuMeHATh NPU3HAKYU JEITMMOCTH, Pa3JI0KEHUE HA MHOKUTEIN HATYPaIbHBIX YHCEIL.

12



Pemare npakTHKO-OpUEHTUPOBAHHBIE 33[1a4M, CBSI3AHHBIE C OTHOLIEHWEM BEJIMYMH, MPONOPLMOHAIBHOCTBIO BEJIWYMH,
IIPOLIEHTAMH, HWHTEPIPETUPOBATh PE3YJIbTAThl PENICHUS 3a4ad C Y4YETOM OrpPAaHWYEHHM, CBSA3AaHHBIX CO CBOMCTBAMH
paccMaTpUBaEMbIX OOBEKTOB.

AsreOpandecKue BbIPaKeHUS

Hcnonp3oBaTh anre0panyeckyro TEPMUHOJIOTUIO M CHMBOJHKY, MPUMEHSITh €€ B IMPOIECCe OCBOCHMS Y4eOHOTO
MaTepuaa.

Haxonutb 3HaueHHsI OyKBEHHBIX BBIPAKEHUI NIPU 33JaHHBIX 3HAYECHUAX IEPEMEHHBIX.

BoinonHsaTh npeoOpa3oBaHus LEIOr0 BBIPAKEHUS B MHOTOYJIEH MPHUBEICHUEM MOJOOHBIX CIaraeMblX, PacKpbITHEM
CKOOOK.

BBINONHATS yMHOKEHHE OJHOUYJIEHA HA MHOTOWIEH U MHOTOWIEHA Ha MHOTOYJIEH, IPUMEHSATH (DOPMYJIbI KBaIpaTa CyMMBI
Y KBaJpaTa pa3HOCTH.

OCyIIecTBIISTh pa3oKEHUE MHOIOWICHOB HAa MHOYKHUTENINM C MOMOIIbIO BBIHECEHHUS 33 CKOOKM OOIIEro MHOMXHUTE,
IPYHIHUPOBKHU CIAraeMbIX, IPUMEHEHHS (POPMYJIT COKpPAIIEHHOTO YMHOKEHHUS.

[IpumensTh IpeoOpa3oBaHusi MHOTOUWICHOB ISl PEIICHUS Pa3IMUHbIX 33]a4 U3 MaTEeMAaTUKH, CMEXHBIX IPEIMETOB, U3
peanbHOM ITPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTEMEHEN ¢ HATYpaIbHBIMU MMOKA3aTEISIMU AJI IpeoOpa30BaHUsl BbIPAKEHUH.

YpaBHeHUS U HEPABEHCTBA

Pematp sMHElHBIE ypaBHEHUs C OJHOM MEPEMEHHOM, NMPUMEHSS MPABUJIA NEPEXoJa OT HCXOJHOTO YPaBHEHHUS K
pPaBHOCHIBHOMY eMy. [IpoBepsATh, SIBASETCA JIM YUCIO KOPHEM YPaBHEHUS.

[IpuMeHATh rpaduuecKkue METOAbl IPHU PEIICHUH JIMHEWHBIX YPAaBHEHUN U UX CHUCTEM.

[TopOupaTe mpuUMeEpPHI AP YKCE, SIBISIOUUXCS PEHIEHUEM JIMHEHHOT0 YpaBHEHHU C ABYMSI IEPEMEHHBIMH.

CrpouTh B KOOPAMHATHOM MJIOCKOCTU TpaUK JIMHEHMHOTO ypaBHEHHUS C JIBYMS MEPEMEHHBIMH, MOJb3YSCh TpaduKoM,
MIPUBOAUTH MPUMEPHI PEIIEHUS] YPABHECHUSI.

Pemath cucTteMbl IBYX JIMHEUHBIX YPABHEHUM C ABYMSI IEPEMEHHBIMH, B TOM YHCJI€ TPaQUUECKH.

CocTaBisaTh M pelIaTh JUHEWHOE YPAaBHEHUE WA CUCTEMY JIMHEWHBIX YPaBHEHUN [0 YCJIOBUIO 33/1a4H,
HMHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4H IIOJIyYEHHBIN PE3YIIbTAaT.
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DOyHKIUU

N300paxxaTh Ha KOOPAUHATHOU IPSIMOM TOUKH, COOTBETCTBYIOLIUE 3aJaHHBIM KOOPJAUHATAM, JTy4H, OTPE3KH, UHTEPBAJIbI,
3aMKChIBATh YMCIIOBBIC MPOMEXKYTKH HA aNreOpandecKoM si3bIKeE.

OTMeuaTh B KOOPJMHATHOM TUIOCKOCTH TOYKH MO 3a/JIaHHBIM KOOpPJIMHATaM, CTPOUTh I'pa@UKU JTUHEHHBIX (DYHKIIHM.
CrpouTts rpaduk GpyHKuuu y = [X|.

OnuceiBaTh C TOMOIIBIO (YYHKIUN W3BECTHBIEC 3aBUCIMOCTH MEXIYy BEIMYMHAMU: CKOPOCTH, BPEMsI, pACCTOSIHUE, 1I€Ha,
KOJIMYECTBO, CTOMMOCTb, TPOU3BOAUTEIBHOCTD, BpEMsI, 00BEM pabOTHI.

Haxonuthb 3HaueHne PyHKIUU 1O 3HAUEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuil cHoco0 TMpPEACTaBICHHUS W aHalu3a WHGOpMAIMU, U3BJIEKaTh U HHTEPIPETUPOBATH
nH(popManuio u3 rpaMKoB peagbHbIX MPOLECCOB U 3aBUCUMOCTEM.

K koniy oOyuenus B 8 kiacce 00y4darOnuiics MOIYUUT CIAETYIOUIME MPEIMETHBIC PE3YIbTaThI:

Yucaa 1 BBIYUCTCHUSA

Hcnonb30BaTh HadalIbHBIE NPEACTABICHUS O MHOXECTBE JACHCTBUTEIIBHBIX YHWCEN Uil CPAaBHEHUs, OKPYIJICHUS U
BBIYHMCIICHU, N300pakaTh JEHCTBUTEIbHBIC YHCIa TOYKAMHU Ha KOOPJAUHATHON MIPSIMOA.

[IpuMeHATh MOHATHE apU(PMETUYECKOTO KBAAPATHOIO KOPHS, HAXOAUTh KBAJApPATHbIE KOPHH, HCIONb3YS NpH
HEO0OXOAMMOCTH KaJbKYJISATOP, BBIIOJHATh NPEoOpa3oBaHUs BBIPAXKEHUN, COAEpPKAUIUX KBaJApPAaTHbIE KOPHH, HCIOJIb3YS
CBOWCTBA KOPHEW.

Hcnonp30Bath 3anucu O0NBIINX U MaJbIX YUCEIN C IOMOIIBIO IECATUYHBIX ApoOeit u ctenenei uncina 10.

AJuire0panvecKue BbhIPaKEHUA

[IpuMeHATh NOHATHE CTENEHU C LIETbIM MOKA3aTeNIeM, BBIIOIHATh TPeoOpa30BaHus BhIPAXKEHUH, COAEPKAIIUX CTEIEHH
C LEJBIM MOKA3aTENEM.

BhBINONMHATE TOXAECTBEHHBIE MPEOOpPa30BaHMs PAIMOHANIBHBIX BBIPAXKEHUNW HA OCHOBE TMPABWI JCHCTBUN HAaj
MHOTOWICHAMH U aJIreOpandecKUMH IPOOSIMH.

PacxitanpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTEIIU.

[IpumeHnsaTh npeoOpa3oBaHUsl BbIPAXKEHUH ISl PEIICHUs Pa3IMYHbIX 337a4 U3 MaTeMaTUKW, CMEKHBIX MPEIMETOB, U3
pEAIbHOM MTPAKTUKHU.
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YpaBHeHHs U HEPABEHCTBA

Pemiats nuHeliHbIe, KBaIpATHBIC YPABHEHUS U PAllMOHAJIbHBIC YPABHEHUS, CBOISIIIIUECS K HUM, CUCTEMBI JIBYX YPaBHECHUI
C ABYMS IEPEMEHHBIMU.

[IpoBoauTh pocCTENIINE UCCIIEIOBAHUSI YPABHEHUI U CUCTEM YpaBHEHUM, B TOM YHCII€ C MPUMEHEHUEM I'papUUeCcKuX
MIPEACTABICHU (YCTaHABIMBATh, UMEET JIM YPABHEHHE WM CUCTEMA YPABHEHUH PEIICHMS, ECITH UMEET, TO CKOJIBKO, U ITpoYee).

[lepexonuTh OT CIOBECHOW (POPMYTHPOBKU 33/1a4u K €€ anreOpandeckoil MOJIeIH C TOMOIIbIO COCTABICHHS YpaBHEHUS
WJIM CUCTEMBbI YPABHEHUI, HHTEPIIPETUPOBATH B COOTBETCTBUN C KOHTEKCTOM 33]1a4M MOJyYEHHBIN pe3yJIbTar.

[IprMeHATh CBOMCTBA YHMCJIOBBIX HEPABEHCTB [JII CPABHEHHUS, OIIEHKH, pEIIaTh JMHEWHBbIE HEPABEHCTBA C OJHOMU
MEPEMEHHON U UX CUCTEMBI, JaBaTh IPaPUUECKYI0 MILTFOCTPALIUIO MHOKECTBA PEIICHUI HEPaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOYyHKIUU

[ToHuMaTh 1 UCTIOIB30BATh (PYHKIIMOHAIBHBIC MOHITHUS U S3BIK (TEPMUHBI, CAMBOJIUYECKUE 0003HAYCHUSI), OIPEICIATh
3HaueHUEe (DYHKIIMM MO 3HAYCHUIO apTryMEHTa, ONPeIeIsiTh CBOMCTBA (PYHKITNH 10 €€ rpaduky.

Ctpouts rpaduku 351eMeHTapHbIX (YHKIHUA BUIA:

y=k/x,y=x2,y=x3,y=[x|,y = \X, OIHCHIBATH CBONCTBA YHCIOBON (dbyHKIUU 110 €€ TpaduKy.

K xoniy oOyuenus B 9 kiaacce 00ydaronuiics MOIyUUT CIAETYIONIME MPEIMETHBIC PE3yIbTaThI:

Yuciaa v BIYUCICHUA

CpaBHUBATH U YNIOPSAIOYMBATH PALIMOHAJIBHBIE U UPPALMOHAIBHBIE YHCIIA.

Beimonuare apudmeruueckue ASHCTBUS C PAMOHAIBHBIMM UYHCJIAMH, COUYETas YCTHbIE W TNHUCbMEHHBIE MNPUEMBI,
BBITIOJTHSATH BBIUUCIICHUS C UPPALIMOHAIBHBIMU YHCIIAMHU.

HaxoauTh 3HaU€HUs CTENEHEN C EIbIMU MOKA3aTEIsIMUA U KOPHEW, BBIUUCIIATH 3HAYECHHS YHCIIOBBIX BBIPAXKEHU.

OKpyrIsTh JEHCTBUTENBHBIE YHCIIA, BBIMOIHATh NPUKUKY PE3YJIbTaTa BEIYUCICHH, OLIEHKY YHCIOBBIX BBIPAKEHUMN.

YpaBHeHUS U HEPABEHCTBA

Pemiats nuHelHbIE W KBaJpaTHbIC YPaBHEHMS, YPAaBHEHUS, CBOISIIMECS K HUM, MPOCTEHINE APOOHO-paIlMOHATbHbIE
ypaBHEHUSI.

Pemats cucteMbl JBYX JMHEHHBIX YPABHEHUU C JIByMsl IEPEMEHHBIMH M CUCTEMBbI JIBYX YPaBHEHHUI, B KOTOPBIX OJHO
YpPaBHEHUE HE SIBJISIETCS TMHEHHBIM.
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Pematp TekcToBble 3amauM anreOpanyeckuM CIOCOOOM C TMOMOIIBIO COCTABJICHUS YpPAaBHEHHUS WM CHUCTEMBI ABYX
YPaBHEHUH C ABYMS IIEPEMEHHBIMH.

[IpoBoauTh mpocCTEilINe UCCAEA0BAHNS YPAaBHEHUN U CUCTEM YpaBHEHUH, B TOM YHCJIE C IPUMEHEHUEM IpapUUecKux
IpeICTaBIeHUN (YCTaHAaBIMBATh, UMEET JIM YpaBHEHUE WM CUCTEMA YPaBHEHUH PEIICHNUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

PemaTe nuHEiHbIE HEPABEHCTBA, KBAJpaTHbIE HEPABEHCTBA, N300pakaTh PEICHUE HEPABEHCTB HA YMCIIOBOM MPSIMOIA,
3aIMChIBATh PEIIEHHUE C IIOMOIIBIO0 CUMBOJIOB.

Pemath cucTembl TMHEWHBIX HEPABEHCTB, CHCTEMbI HEPABEHCTB, BKIIIOUAIOIIUE KBAJAPAaTHOE HEPABEHCTBO, M300paKaTh
pELICHUE CUCTEMBI HEPAaBEHCTB HA YUCIIOBOM IIPSIMOM, 3aIIMChIBATh PEILIEHUE C TIOMOIIBI0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NIPU PELICHUN PA3JIMYHBIX 3a/1a4.

DOYyHKIUU

Pacnio3znaBaTh (yHKIMM M3yuyeHHBIX BUAOB. [I0Ka3bIBaTh CXEMaTHUYECKH PACIONIOKEHNE HA KOOPAMHATHOM IJIOCKOCTH

rpadukoB byHKImi Buga: y = kx, y =kx + b, y = k/x, y = ax2 + bx + ¢, y = x3, y = VX, y = |x|, B 3aBHCHMOCTH OT 3HaUYCHUIA
K02 (PUITMEHTOB, ONMUCHIBATH CBONCTBA (DYHKIIHIA.

Ctpouth M HM300paXkaTh CXEMATHYECKH TpauKkyd KBaApaTUYHBIX (DYHKIMI, ONMCHIBATH CBOWCTBA KBaJIpPaTHYHBIX
(GyHKIMIA 110 UX rpapuKam.

Pacnio3naBaTh kBagpatuuHyo (QyHKIHIO 10 (hopmylie, MPUBOJAUTH MPUMEPHI KBaJAPATUYHBIX (DYHKIIMI U3 pearbHOM
KU3HH, (DU3UKH, TECOMETPHUH.

YucioBble NM0C/T€10BATEILHOCTH H MPOrpeccunt

Pacnio3naBaTh apu(pMETHIECKYIO U TEOMETPHUUECKYIO MTPOTPECCHH MPU PA3HBIX CIIOCO0aX 3a/IaHus.

BBIMONTHATE BBIYUCICHUS! C UCIIOJIb30BaHUEM (OPMYJ N-ro 4ieHa apu(PpMETHYECKON U T€OMETPUUYECKON MPOTPECCUi,
CYMMBI MIEPBBIX N YICHOB.

N300pakaTh 4aeHBI ITOCIEI0BATSILHOCTH TOYKAMHA Ha KOOPIMHATHOMN TIOCKOCTH.

Pemate 3amauu, CBA3aHHBIC C YWCIOBBIMH ITOCJICAOBATEILHOCTSAMU, B TOM YHCIIC 33/Jaud W3 pPeabHON >KH3HU (C
MCIIOJIb30BAaHUEM KAIIbKYJIATOPA, TU(DPOBBIX TEXHOJIOTHIA).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uudgposbie
Ne n/m P Konrpoabnbsie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Yucna u BeIUMCIeHU. PalimoHanbHbIE 75 1 bubnuoreka [{OK
4qHcia https://m.edsoo.ru/7f415b90
bubnuoreka [{OK
2 Anre6 27 1
JITEOPAHCLiE BHpKCHI https://m.edsoo.ru/7f415b90
bubnuoreka [{OK
2 1
3 ¥ PaBHCHHS H HEPABCHCTBA 0 https://m.edsoo.ru/7f415b90
bubmuoreka [IOK
4 K . D 24 1
OOpAHHATEL M rpaguich. DymKii https://m.edsoo.ru/7€415b90
bu6mmoteka IIOK
IT 1
> OBTOpCHUE U 0000MmeHHe 6 https://m.edsoo.ru/71415b90
OBHIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOT'PAMME
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8 KUIACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Ne i/mn Konrpoabnsie IIpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
bub6nmmoreka [IOK
1 Yucna u Beruucnenus. Ksagparaeie KOpHH 15 hitps://m.cdsoo.ru/7f417af8
) Uucna u BeruucieHus. CTeneHb ¢ UeabiM 7 bubnuoreka [{OK
[10Ka3aTeyiemM https://m.edsoo.ru/7f417af8
3 AnreGpanyecKue BhIpaxKeHHs. 5 1 bubmmoreka [JOK
KBanpaTHbiii TpEXUiIeH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKe BEIPaKCHUS. 15 | Bbu6mmoteka [JOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 15 1 bubnnorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBHeHus U HepaBeHCTBA. CHCTEMBI bubmmnoreka HOK
6 . 13
YpPaBHCHUHU https://m.edsoo.ru/7f417af8
bubmmoteka IIOK
7 YpaBHeHus U HepaBeHCTBa. HepaBeHcTsa 12 1 hitps://m.cdsoo.ru/ 741 7af8
bu6mmoteka IIOK
8 DyHkuui. OCHOBHBIE NOHATHS > https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
? Dysicunn. THCIOBBIC GyHKIUH ? https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
1 II 6 2
0 OBTOpCHHE 1 0bobmeHHe https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I1O 102 6 0

[TPOTPAMME
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM uudpoBbie
Ne i/mn P Konrpoabnbsie IIpakTuueckue (ipp )
NMPorpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
| Uucna u Berunciienus. JlelcTBUTENbHEBIC 9 bubmuorexa [JOK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHUs 1 HEPABEHCTBA. Y PABHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 | bubnnoreka [JOK
ypaBHEHUN https://m.edsoo.ru/7f419d08
bubmuoreka [{OK
4 .H 1 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 6 https://m.edsoo.ru/7f419d08
5 Dynxiun 16 | bubnuoreka [{OK
https://m.edsoo0.ru/7f419d08
bubmmoteka IIOK
6 4 15 1
HCIIOBBIE MOCIIEI0BATEIBHOCTH hitps:/m.cdsoo.rw/7E419d08
. [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 13 | bubnmorexa LIOK
3HAHUH https://m.edsoo0.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0
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IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KosunvecTBO 4acoB DJIeKTPOHHbBbIE
Ne ara ugposbie
n/n Tewa ypoxa Bcero Kontpoaeusie  Ipakrueckue fI[Sy‘ICHPIH :)Iﬁlc)l;l;OBaTenbnme
padoThI padoThI pecypenr
1 [ToHsiTHE panoOHALHOTO YKCIIa 1
) Apudmernueckue neiicTBus ¢ 1
panroHaIbHBIMU YU CIAMU
3 Apudmernueckue neiicTBus ¢ 1
paloHaIbHBIMU YHCIAMU
4 Apudmernueckue T1eUCTBUS C 1
panroHaIbHBIMU YU CIAMU
5 Apudmernueckue neiicTBus ¢ |
panroHaIbHBIMHU YUCIAMH
6 Apudmernueckue NeiCTBUS C |
paloHaIbHBIMU YHCIIAMU
7 CpaBHeHue, ynopsiiounBaHue 1
palMoHaIBHBIX YHCEN
2 CpaBHeHue, ynopsiJouuBaHue |
palMoHAIBHBIX YHCENT
9 CpaBHeHuMe, ynops10UMBaHue |
paIMOHAJIbHBIX YHCE
10 Crenenb ¢ HaTypaJlbHBIM 1 bubnuoteka [JOK

IIOKa3aTcjIeM

https://m.edsoo.ru/7f4211de
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CreneHnsp ¢ HaTypaJIbHBIM

bubnunoreka LIOK

1 IIOKa3aTeyieM https://m.edsoo.ru/7f421382
12 Crenenb ¢ HaTypaJIbHBIM bubnmnoreka HOK
[10Ka3aTelIeM https://m.edsoo.ru/7f42154¢
13 Crenensb ¢ HaTypaJIbHBIM bubmmoreka [JOK
I10Ka3areyieMm https://m.edsoo.ru/7f4218be
14 CreneHnsb ¢ HaTypaJIbHBIM
MOKa3areieM
Pemenne ocHOBHBIX 3a/1a4 HA
15 Jpo0Ou, MPOLEHTHI U3 pealibHOMN
MIPAKTUKU
Pemennie oCHOBHBIX 3a/1a4 Ha
16 JIpOOH, IPOLICHTHI U3 PEATbHOU
MIPAKTUKU
Pemennie oCHOBHBIX 3a/1a4 Ha
17 IpoOu, IPOLEHTHI U3 peabHON
MIPAKTUKU
Pemnrenrie oCHOBHEIX 3a7a4 Ha
18 IpoOu, MPOLEHTHI U3 pealbHOMN
MIPaKTUKU
19 [Tpu3Haku JeTUMOCTH, PA3JIOKCHHUS
Ha MHOYKUTEJIA HATYPaTBHBIX YHCEIT
20 [Ipu3Haku JeTUMOCTH, PA3I0KECHUS
Ha MHOXKUTENIU HATYPaIbHBIX YHCEI
21 Peanpnbie 3aBucuMocTH. [Ipsimast u
oOpaTHas MPOMOPIUOHATEHOCTH
) Peanpnble 3aBucuMocTH. [Ipsimast u

oOpaTHast IPOMOPIIMOHAITBHOCTH
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Peanbuble 3aBucumoctu. [Ipsimas u

23 oOpaTHas MPONOPLHUOHAIBHOCTH
24 Peanbubie 3aBucumoctu. [Ipsimas u
o0OparHas MPOMOPIUOHATEHOCTH
25 KonTponbhas pabota no teme
"PannonanpHEIe ynciia"
bubnunoreka LIOK
26 bykpetiibie BhipakeHits https://m.edsoo.ru/7f41feec
27 ®opmybl
28 DopmyJsl
29 [Iepemennsle. Jlonmyctumele
3HAYEHUS TIEPEMEHHBIX
[IpeoOpazoBanre OYKBEHHBIX
30 BBIPQ)XEHUH, PACKPHITHE CKOOOK U bubmorexa LIOK
https://m.edsoo.ru/7f41fafa
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[TpeobpazoBanme OyKBEHHBIX
31 BBIPAXEHUI, pacKpbITHE CKOOOK U bubmmorexa LIOK
https://m.edsoo.ru/7f41fd70
MIpUBEIECHNE NTOJTIOOHBIX CIaraeMbIX
IIpeoOpa3oBanue OyKBEHHBIX
32 BBIpQ)XEHUH, pacKpbITHE CKOOOK U
MIpUBEIECHNE NTOJTIOOHBIX CIaraeMbIX
ITpeoOpa3oBanue OyKBEHHBIX
33 BBIpQ)XEHUH, pacKphITHE CKOOOK U
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
34 CBoiicTBa CTETICHU C HATYPaJIbHBIM bubnuoteka [JOK
II0Ka3aTeyIieM https://m.edsoo.ru/7f421382
35 CBoOIiCTBa CTETICHU C HATYPaJIbHBIM bubnmnorexa [JOK

IIOKa3aTejiIeM

https://m.edsoo.ru/7f42154e
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https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
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https://m.edsoo.ru/7f42154e

36 CBoiicTBa CTENEHU C HATYPaTbHBIM bubmmoreka [JOK
oKasaTreyieM https://m.edsoo.ru/7f4218be

bubnnorexa [{OK
37 Miorowertt https://m.edsofru/7f42276e

bubnnorexa [{OK
38 Mioroteret https://m.edsofru/7f422930

39 CnoxxeHue, BBIYUTAHUE, YMHOKEHHE bubnunorexa LIOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2

40 CrnoxxeHue, BBIYUTAHUE, YMHOKEHHE bu6nmorexa LIOK
MHOTOYJICHOB https://m.edsoo.ru/7f422¢cc8

A1 CnoxxeHue, BBIYUTAaHUE, YMHOKEHHE bubnunoreka LIOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422fca

0 CnoxxeHue, BBIYUTAHUE, YMHOKEHUE bubnunoreka LIOK
MHOTOYJICHOB https://m.edsoo.ru/7f423182

13 DopmyJIbl COKPALLIEHHOTO bubnnorexa [JOK
YMHOXCHUS https://m.edsoo.ru/7f42432a

44 ®opMyIbl COKpALIEHHOTO bubmmnoreka HOK
YMHOXEHHUS https://m.edsoo.ru/7f42464a

45 DopMyJIbl COKPAILIEHHOTO bubnmnoreka HOK
YMHOXEHUSA https://m.edsoo.ru/7f424¢c12

46 DopMyJIBl COKPALEHHOTO bubmuoteka [IOK
YMHOXCHUS https://m.edsoo.ru/7f4241d2

47 @opMyIIbl COKpALIEHHOTO bu6muoreka [JOK
YMHOXKEHUS https://m.edsoo.ru/7f4251d0

43 Paznoxxenre MHOrO4JICHOB Ha but6mmorexa [IOK

MHOXHUTEIN

https://m.edsoo.ru/7f423312
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Pazioxenne MHOTOYJIEHOB Ha

bubnunoreka LIOK

49 MHOXUTEIHN https://m.edsoo.ru/7f4237fe
50 Paznioxxenre MHOro4JIeHOB Ha bubmuorexa [JOK
MHOXUTEIIN https://m.edsoo.ru/7f4239de
51 Pa3nosxeHrne MHOrO4I€HOB Ha
MHOXUTEIN
5 KonrponsHas pabora o Teme
"Anrebpanyeckue BeIpaKeHus"
YpaBHeHHue, ITpaBuia
53 npeoOpa3oBaHusl ypaBHEHUS,
PAaBHOCUJIBHOCTh YPABHEHHM
JIuneliHoe ypaBHEHHE C OTHOU
54 MEepEMEHHOM, PEeIICHUE JTUHEUHBIX
YpaBHEHUU
JIuneliHoe ypaBHEHHE C OTHOU
55 [IEPEMEHHOMN, pELlIeHNEe TMHENHBIX bubamorexa LOK
. https://m.edsoo.ru/7f420482
ypaBHEHUH
JInHeitHoe ypaBHEHHE C OJTHOU
56 MIEPEMEHHOM, pelleHne JIMHEWHBIX
ypaBHEHUH
57 Pemenue 3a1a4 ¢ TOMOIIBIO bu6nmorexa LIOK
YpaBHEHUU https://m.edsoo.ru/7f42064e
53 Pemmenne 3aga4 ¢ TOMOIIBIO bu6nunorexa LIOK
ypaBHEHUH https://m.edsoo.ru/7f420806
59 Pemrenne 3amay ¢ mOMOIIBIO but6mmoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f4209a0
60 Pemrenne 3amay ¢ mOMOIIBIO bubnunorexa LIOK

YpaBHEHUI

https://m.edsoo.ru/7f420e6¢e
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61 JIlunelinoe ypaBHEHHE C IBYMs bubmmoreka [JOK
MePEMEHHBIMH U €T0 TpaduK https://m.edsoo.ru/7f427¢32
2 JInHeHoE ypaBHEHHE C IBYMS bubnmnoreka HOK
MIEPEeMEHHBIMH H €ro Tpaduk https://m.edsoo.ru/7f427e8a
63 CucreMa IByX JTMHEUHBIX bubnunoreka LIOK
YpPaBHEHUH € IBYMs IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JTMHEHHBIX
YpaBHEHUH C ABYMs IEPEMEHHBIMU
65 Cucrema 1ByX JTUHEHHBIX
YPaBHEHUH € ABYMs [IEPEMEHHBIMU
66 Cucrema IByX JIMHEHMHBIX
YpaBHEHUH C ABYMS IIEPEMEHHBIMU
b K
67 Pewrenue cucrem ypaBHeHU nomotexa O
https://m.edsoo.ru/7f4284de
68 Pewrenue cucreM ypaBHeHUN bubmmorexa LIOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHUN bubmmorexa LIOK
https://m.edsoo.ru/7f4287d6
70 Pewrenue cucreM ypaBHEeHUN
71 Pemenne cucreM ypaBHeHUN
7 KonrtponbHas pabora no teme bubmuoreka [IOK
"JIuneiiHble ypaBHEHUS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsiMoit bubmmorexa [IOK
https://m.edsoo.ru/7f41de76
bubnunorexa LIOK
74 Uucnosble IPOMEKYTKH
p y https://m.edsoo.ru/7f41dff2
75 HucoBble IPOMEKYTKH
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PaccrosiHne Mexy 1ByMs TOYKaMHU

76 KOOPJMHATHOM MPSIMOi
77 PaccrosiHre Mex 1y IByMs TOUKaMH
KOOPJAMHATHOU IIPSIMOM
73 [IpsiMoyronpHas cucteMa bubmmoreka [JOK
KOOPJMHAT Ha THIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyronbHas cucrema Bu6muoteka [JOK
KOOPIHMHAT Ha MJIIOCKOCTU https://m.edsoo.ru/7f41e42a
20 [Tpumeps! rpaduKoB, 3a1aHHBIX bubnuoreka [IOK
bopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpaduKkoB, 3aJaHHBIX bubmmoreka [JOK
dbopmynamu https://m.edsoo.ru/7f41ed80
2 [Tpumeps! rpadukoB, 3aJaHHBIX
bopmynamu
23 Urenue rpa)ukoB peabHBIX bubnuorexa [IOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
84 UreHue Fpa(l)l:IKOB peanbHBIX
3aBUCUMOCTEHN
bubnmnoreka HOK
85 Honsne pyHKimn https://m.edsofm/7f4lef06
86 I'paduk pyHkumn
N . bubmuoreka [IOK
87 Coficrsa pynicunil https://m.edsocl)_].;ru/7f41f078
N . bubnuoteka [JOK
88 Coficrsa pynicunil https://m.edsogru/7f4lf 1fe
89 Jlunelinas GpyHKIUA Bubmmorexa [IOK

https://m.edsoo.ru/7f427282
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90

91

Jluneiinas QyHKIUsA

[TocTpoenue rpaduka TuHEHHON
byHKIII

bubnunoreka LIOK

https://m.edsoo.ru/71427412

bubnunoreka LIOK

https://m.edsoo.ru/7f426d1e

92

93

[Toctpoenune rpaduka TUHEHHON
byHKIIUN
I'paduk pynkmm y =[x|

94

I'padux pynkumm y =[x|

95

96

97

KonTtponbHas pabora 1o Teme
"Koopaunats! u rpaduky.
Oynkuun" / Beepoccuiickas
poBepouHas paboTa

HroroBas koHTpoabHas padboTa /
Bcepoccuiickas npoBepouHas
pabora

HOBTOpeHI/Ie OCHOBHBIX IIOHATUH U

METOIOB Kypca 7 Kiacca,
0000111eHNE 3HAHUNA

bubmuoreka [{OK

https://m.edsoo.ru/7f41£50a

bubnuoreka [{OK

https://m.edsoo.ru/7f429c6¢

98

[ToBTOpEHNE OCHOBHBIX MOHATUN U

METOIOB Kypca 7 Kiacca,
0000111eHE 3HAHUN

bu6mmoteka IIOK

https://m.edsoo.ru/7f429132

99

[ToBTOpEHNE OCHOBHBIX MOHATUN U

METO/JIOB Kypca 7 Kiacca,
0000111eHEe 3HAHUHT

bubnmorexa LIOK

https://m.edsoo.ru/7f42a0e0

100

HOBTOpeHI/IC OCHOBHBIX ITIOHATUN U

METO/JIOB Kypca 7 Kiacca,
0000111eHEe 3HAHUHT
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[ToBTOpEHNE OCHOBHBIX OHATUN U

101 METOJIOB Kypca 7 Kitacca 1 Bubmzorexa HOK
FOB KYP _ ’ https://m.edsoo.ru/7f42a27a
0000111eHNE 3HAHUHA
[ToBTOpEHNE OCHOBHBIX MOHSATUH H
102 METOJ0B Kypca 7 Kiiacca 1 Bubmzorexa HOK
/OB Kypea /idlacea, https://m.edsoo.ru/7f42a900
000011IeHE 3HAHUI
OBLIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME
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8 KUIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
°
JIE-II Tewa ypoxa Bcero Kontpoaensie — Ipakrueckue fl[:;:eﬂl/lﬂ :)I;l[()l;l;zl]::fenbnme
padoThI padoThI pecypeni
1 KBaznpaTHblii KOpeHb U3 UUCIiIa 1 bubamorexa LIOK
https://m.edsoo.ru/7f42d452
) [TonsiTne 06 UpparMOHAILHOM 1 bubnnorexa [JOK
YHCIIE https://m.edsoo.ru/7f42eaaa
3 Jecstuunbie MpUOIMKEHUS 1
MPPALMOHATIBHBIX YUCET
4 JecsaTuynbie NpUOIKEHUS 1
MPPALMOHATEHBIX YHCET
5 JleficTBUTEIBbHBIC YKCIIa 1
6 CpaBHEHHE TEUCTBUTEIBHBIX 1
yucen
7 CpaBHEHHE TEUCTBUTEIBHBIX 1
yucel
2 Apudmerndeckuil KBaapaTHbIH 1
KOpEHb
9 VYpaBHeHue BUIa X* = a 1
10 CaoticTBa apuMeTHuIecKux | bubnmnoreka [JOK
KBaJPaTHBIX KOPHEN https://m.edsoo.ru/7f42d862
1 CaotlicTBa apuMeTHuIecKux ) bubnuoteka [JOK

KBaJpaTHBIX KOpHEH

https://m.edsoo.ru/7f42d862
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[IpeobpazoBanue YUCIOBBIX

bubnunorexa LIOK

12 C€HUI e
BRIPWICHIH, COACPAAtinX hitps://m.edsoo.ru/742dd26
KBaJpaTHBIE KOPHHU
[Ipeobpa3zoBanue YUCIOBBIX
13 BEIpAXKCHUH, COACPKAIUX buGnuorexa [IOK
p > CONCPRAL hitps://m.edsoo.ru/7f42ded4
KBaJIpaTHBIEC KOPHU
[IpeoOpaszoBaHKe YUCTOBBIX
14 BEIpAKCHUH, COCpKAINX bubnmorexa LHOK
p » CONEpRAIL https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIC KOPHU
[IpeoOpa3zoBaHKE YHNCTOBBIX
15 BBIpAKEHUH, COIEPKAIIIUX Bubmiorexa IOK
p > CONCpRAIl https://m.edsoo.ru/7f42e¢262
KBaJpaTHBIE KOPHHU
16 CreneHsn C LETBIM ITI0Ka3aTelIeM Bubmiorexa IOK
H https://m.edsoo.ru/7f4354a4
CranmapTHas 3aIUCh YHCIIA.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
17 MHpa (OT JIEMEHTAPHBIX YaCTHI] J10 bubmuoreka [IOK
KOCMHUYECKHX 0OBEKTOB), https://m.edsoo.ru/7f436098
JUTHTEITLHOCTH TIPOIIECCOB B
OKPYXKaroIeM MUPe
13 CBolicTBa CTENEHH C LIEJIbIM bubnuoreka [{OK
oKa3aTejieM https://m.edsoo.ru/7f435648
19 CBOMCTBA CTEIEHH C IIEIBIM bubmmoreka IIOK
noKaz3arejieM https://m.edsoo.ru/7f435648
20 CBOMCTBA CTEIEHH C IIEIBIM bubnunorexa LIOK
IOKa3aTeJIeEM https://m.edsoo.ru/7f435648
)1 CBolicTBa CTENEHHU C LEJIBIM bubmuorexa [IOK

IIoKa3aTcjieM

https://m.edsoo.ru/7f43599a
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CBoiicTBa CTENEHH C IIEIBIM

bubnunoreka LIOK

22 IOKa3aTejieM https://m.edsoo.ru/7f435ed6
23 KBagparsslii TpExuineH
24 KBagpaTHbiii TpEXUIIeH
75 Paznoxenue kBapaTHOro bubnmnoreka HOK
TpEXUJICHA HA MHOKUTEIIN https://m.edsoo.ru/7f42fd38
2% PaznoxxeHnue KBaJipaTHOrO bubnmnoreka HOK
TpEXWIEHA HA MHOXKUTEIIN https://m.edsoo.ru/7f42fd38
KonTponpHas pabora mo Temam
27 "KBagparusie kopHU. CTENEHU. bubmorexa LIOK
KBaapaTHbIii Tpexen” https://m.edsoo.ru/7f42ec80
Bu6moteka [JOK
28 AJreOpatieckas Apode https://m.edsogm/7f430382
JomycTrumMble 3HaYEHUS
29 MEPEMEHHBIX, BXOIAIINX B
anredpanvyeckue BhIPaKEHUS
JomycTrumMble 3HaYEHUS
30 MEePEMEHHBIX, BXO/ISIINX B
anredpanvyeckue BhIpaKeHUs
31 OCHOBHOE CBOMCTBO bubmuoreka [{OK
anre0panveckoit 1poou https://m.edsoo.ru/7f4308¢e6
. bubnnorexa [JOK
32 Coxpamerne apobeii https://m.edsogru/7f430a8a
. bubnmnoreka [JOK
33 Coxpauerne ipodeit https://m.edsogru/7f430f44
34 Coxkparenue apooei bubnnorexa [IOK

https://m.edsoo.ru/7f430f44
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CrnoxeHue, BEIYUTAHUE,

35 MHO>KEHHUE U IeJICHUE Bubmzorexa HOK
Y g . https://m.edsoo.ru/7f43128¢c
anreOpanvecKkux apooeit
CrnoxeHue, BEIYUTAHUE,
36 MHOXEHUE U IEIICHUE Bubmorexa LIOK
4 s . https://m.edsoo.ru/7f4315c0
anreOpandecKux aApooeit
CnosxeHvie, BEIYUTAHUE,
37 MHOKEHHUE U [EIICHUE Bubmorexa IIOK
4 g . https://m.edsoo.ru/7f4318¢c2
anreOpandecKux Apooeit
CnosxeHuie, BEIYUTAHUE,
bubmuoreka [{OK
38 YMHO>XEHHE U JIETICHUE
. https://m.edsoo.ru/7f431a20
anreOpanvecKux apooeit
IIpeoOpa3oBaHue BEIpaKeHUH,
39 cop e >112a ux aireod ];I/Iqecm/le Bubmuorexa IOK
Fepaaill p https://m.edsoo.ru/7f43259¢
Ipodu
[IpeobpazoBanue BhIpa)eHUH,
40 coeprKalx anreopanyeckue Bubmoreika HOK
JlepKaill P https://m.edsoo.ru/71432736
npodu
IIpeoGpa3oBaHye BEIpAKECHUM,
41 cop € >1]za nx anreod znqecm/le Bubmorexa IOK
JlepKaill P https://m.edsoo.ru/71432736
Ipobu
4 KonrponbHas pabora no reme bubmuoreka [IOK
"Anrebpanyeckast Jpoop" https://m.edsoo.ru/7f431d36
bubnunorexa LIOK
43 KsagpartHoe ypaBHenue
AP P https://m.edsoo.ru/7f42eela
44 HemnonHoe kBagpaTHOE ypaBHEHUE Bubmorexa IIOK

https://m.edsoo.ru/7f42eela
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bubnunoreka LIOK

45 Henonnoe kBagpaTHoe ypaBHEHUE hitps-//m.cdsoo.ruw/7f42cela
46 ®dopMyia KOpHEH KBaIPaTHOTO bubmmoreka [JOK
YpaBHEHUA https://m.edsoo.ru/7f42f158
47 dopMyia KOpHEW KBaIpaTHOTO bubnuoreka [JOK
ypaBHEHUSA https://m.edsoo.ru/7{42£3{6
43 dopmyia KOpHEH KBaJIPaTHOTO bubnmnoreka HOK
YpaBHEHUSA https://m.edsoo.ru/7f42f5a4
bubnnorexa [JOK
e Teopema Buera https://m.edso:)_.[ru/7f42fef0
bubnnorexa [JOK
50 Teopema Buera https://m.edso:)_.[ru/7f430076
51 Pewienue ypaBHeHuUi, CBOASAIIMXCA bubnuorexa [IOK
K KBaJpPaTHBIM https://m.edsoo.ru/7f43¢c542
5 Pemenue ypaBHeHU, CBOAAIIUXCS Bbu6moteka [JOK
K KBaJIpaTHBIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreiimue npobHO- bubmuoteka [IOK
panoHaIbHEIE YPaBHEHU https://m.edsoo.ru/7f4328c6
54 [Tpocreiinme npoOHO- bubmuoreka [IOK
palnMOHAIIbHBIE YPAaBHEHUS https://m.edsoo.ru/7f432b6e
55 Pemrenye TeKCTOBBIX 3a7a4 ¢ bubmmoteka IIOK
IIOMOILBIO KBAJIPAaTHBIX YPABHEHUN https://m.edsoo.ru/7f42f75c¢
56 Pemenne TekcTOBBIX 3amay C bubnunorexa LIOK
MOMOUIBIO KBaJPAaTHBIX YPaBHEHUI https://m.edsoo.ru/7f428{6
57 KonTtponbHas pabora o Teme bubmuorexa [IOK
"KBanpaTHbsle ypaBHeHuUs" https://m.edsoo.ru/7f43012
53 JInHeitHoe ypaBHEHHE C IBYMS

NepEeMEHHBIMH, ero rpauk,
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IIPUMEPBI PELLICHKS YPAaBHEHUH B
LEJIBIX YHUCIIax

59

JInHeHOE ypaBHEHHE C IBYMS
NEpPEMEHHBIMH, €T0 Irpaduk,
IpUMEpHI pelIeHHs ypaBHEHHUH B
EJIBIX YUCIIaX

60

61

62

JIuHeitHoe ypaBHEHHE C IBYMS
NEepEMEHHBIMH, €T0 IrpaduK,
IPUMEPHI pelIeHHs YpaBHEHHUH B
LEJbIX YUCIIaxX

Pemenue cuctem ABYX JIMHEHHBIX
ypaBHeHI/Iﬁ C ABYM: IICPECMECHHBIMU

Pemenue cuctem ABYX JIMHEHHBIX
ypaBHeHI/Iﬁ C ABYM: IICPECMEHHBIMU

63

64

65

Pemenne cucrem IByX JIMHEMHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMHU

IIpumepsl peleHus: CUCTEM
HEJIMHENHBIX YPABHEHUH C IBYMs
IIEPEMEHHBIMU

IIpumepsl peleHus: CUCTEM
HEJIMHENHBIX YPABHEHUH C IBYMs
[IEPEMEHHBIMU

66

I'padmnueckas unTepripeTanys
YPaBHEHHUS € ABYMs IEPEMEHHBIMU
Y CUCTEM JIMHENHBIX YPABHEHUH C
JBYyMsI IEPEMEHHBIMU

but6mmorexa [IOK
https://m.edsoo.ru/7f43d6d6

67

['padmyeckas nuHTEpHIpETALUS
YpaBHEHHUS C ABYMs [IEPEMEHHBIMU

but6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6
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Y CUCTEM JIMHEHHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU

Pemenne TEKCTOBBIX 3aj1a4 C

68 IIOMOILBIO CUCTEM YPaBHEHUI
69 Pemenune TekcTOBBIX 3a7a4 ¢
IIOMOILIbIO CUCTEM YPaBHEHUI
70 Pemenue TekcTOBBIX 3a/1a4 ¢
IIOMOILIbIO CUCTEM YpaBHEHUI
71 YucnoBble HEPABEHCTBA U UX
CBOMCTBA
7 YuciioBble HEPABEHCTBA U UX
CBOMCTBA
73 HepaBeHcTBO ¢ 0/1HOI TepeMeHHON
74 JIvHeiHbIe HEpaBEHCTBA C OHOM bubnnorexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edso0o.ru/7f42c692
75 JInHeliHbIC HEPABEHCTBA C OJJHON bubmmnoreka HOK
MIEPEMEHHOMN U UX PEILCHUE https://m.edsoo.ru/7f42¢840
76 JIvHeiHbIe HEpaBEHCTBA C OAHOMN
MIEPEMEHHOM U UX PEIICHHE
77 CucTtembl TUHENHBIX HEPABEHCTB C bubnnorexa [JOK
OJHOM MEPEMEHHON U UX PELICHUE https://m.edsoo.ru/7f42cb88
73 CucTtembl TUHENHBIX HEPABEHCTB C bubmuoreka [IOK
OJHOM NEPEMEHHON U X PELICHUE https://m.edsoo.ru/7f42cd2¢c
79 CucTtembl TMHENHBIX HEPABEHCTB C

OJHOI EPEMEHHON U X PEIICHUE
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N3obpakenue pemeHus

80 JIMHEMHOTO HEPAaBEHCTBA U UX bubmorexa [IOK
p . . https://m.edsoo.ru/7f42c¢9¢4
CUCTEM Ha YHCIIOBOU MpPSIMO
N3obpakenue pemeHus
81 JUHEWHOTO HEPABEHCTBA U UX bubmorexa OK
p . . https://m.edsoo.ru/7f42c¢9¢4
CUCTEM Ha YHCIIOBOU MPSIMOM
KonTponbhas pabota no remam
82 "HepaBenctBa. CucreMbl
ypaBHEHUI"
bubmuoreka [IOK
83 IT
OHATHE (yHKLIAH https://m.edsoo.ru/7f433¢c12
84 Ob6nacTh ornpeneneHus u bubnnoreka [JOK
MHO>KECTBO 3HAUYCHUN (DYHKIIUU https://m.edsoo.ru/7f433d84
85 CniocoObI 3a1anus QyHKIUN
86 I'padux pynkumm
%7 CgoiicTBa (yHKIMH, UX
oToOpaxkeHHe Ha rpaduke
28 Utenue u noctpoeHue rpadukon
byHKIMA
29 [Tpumeps! rpadukoB GyHKIUH,
OTPaXKAIOIIHUX PEATbHBIC TTPOIIECCHI
OYHKIINH, OMUCHIBAIOIIUE MPIMYIO
90 u 2)16 ELI.ITH 10 TIPOTIO iIuOHaJIII:HBI}; bubmorexa HOK
PATHYIO HPOTopH https://m.edsoo.ru/7f434bbc
3aBUCHUMOCTH, UX TpaduKu
91 ['unepOomna
9 TunepGora bubmuoreka [{OK

https://m.edsoo.ru/7f4343e2
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bubnunoreka LIOK

93 I'paduk pyaKINN Y = X2
pagux dynxm y https://m.edsoo.ru/7f434572
Oyaku y =x2, y=x3, y=VYx,y =
94 |X|}']F a(bnri]ecxoey CI_HGHZIG ’ bubmorexa [IOK
> TPadHT P } https://m.edsoo.ru/7434d38
YpaBHEHUU U CUCTEM ypaBHEHUI
[ToBTOpEHNE OCHOBHBIX IMOHSATUH U
METOJIOB KypCcOB 7 U 8 KJIacCOB,
P . bubnnorexa [{OK
95 0000111eHHE 3HAHUH /
. https://m.edsoo.ru/7f4371aa
Bcepoccuiickast mpoBepovHast
pabora
Wrorosast koHTpOIBHAS paboTa /
96 Bcepoccuiickas nmposepouHas buGnuorexa [IOK
P poBep hitps://m.edsoo.ru/7f434cb4
pabora
[ToBTOpPEHNE OCHOBHBIX IMOHSATHH H
97 METO/IOB KypCOB 7 U 8 KJIacCOB,
000011IeHrEe 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHSATHH U
98 METOIOB KYpPCOB 7 U 8 KJIaCCOB bubmorexa LHOK
/OB KYP . ’ https://m.edsoo.ru/7f43736¢
000011IeHrEe 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATHH U
99 METOH0B KypcoB 7 U 8 KJIaCCOB bubmmorexa HOK
JIOB KYP . ’ https://m.edsoo.ru/7f437510
000011IeHre 3HAHNI
[ToBTOpEHNE OCHOBHBIX IMOHSATHI H
100 METOH0B KypcoB 7 U 8 KJIaCCOB bubmorexa TIOK
OB KYP . ’ https://m.edsoo.ru/7f4376b4
000011IeHnE 3HAHNI
[ToBTOpEHNE OCHOBHBIX ITOHATHI H
but6mmorexa [IOK
101 METOJI0OB KypcOB 7 U 8 KJIaCCOB,

000011IeH1Ee 3HAHWI

https://m.edsoo.ru/7f436b88
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102

[ToBTOpEHME OCHOBHBIX MOHITHI U
METOJI0B KypcOB 7 U 8 KJIaCCOB,
000011IeH1E 3HAHUI

bubnunorexa LIOK

https://m.edsoo.ru/7f437858

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

102
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9 KUIIACC

Ne
n/n

Tema ypoka

PaunonaneHble uncna,
HMppaLMOHAJIbHBIC YMCIIa, KOHEYHBIE
1 OECKOHEUHBIC ICCATUYIHBIC ApOoOU

MHOX€eCTBO HeﬁCTBHTeHBHbIX

YHUCCII, HeﬁCTBHTCHBHLIC quciia KakK
OeCKOHEUHbIE JACCATHYHBIC ,Z[pO6I/I

KoaunuyecTBO 4acosB

Bcero

KonTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchl

BzanMHO ogHO3HAYHOE
COOTBETCTBUE MEKY MHOXKECTBOM
JIEHCTBUTEIIHLHBIX YHCEIT U
MHOKECTBOM TOYEK KOOPAMHATHOU
IpsAMON

CpaBHEeHHE TEUCTBUTEIBHBIX YHCEIT,
apupMeTHIECKue EHCTBUS C
JNEHUCTBUTENbHBIMU YU CIIAMU

[Tpubmmxénnoe 3HaUeHNE
BEJINYNHBI, TOUHOCTH HpI/I6J'II/I)KCHI/I$I

OxkpyriieHue yucen

OxkpyrieHne uucen

[Ipukuka u oLleHKa pe3yIbTaTOB
BBIYUCIIEHUHN

[Ipukuka v oLleHKa pe3yIbTaTOB
BBIYHUCIEHUIN

39



JInnelinoe ypaBHeHue. Pemenue

bubmunorex IIOK

10 ABHEHMI, CBOJALIUXCS K
YPABHEHITH, RO https://m.edsoo.ru/7f43bf66
JIMHEWHBIM
JInnelinoe ypaBHeHue. Pemenue
11 YPaBHEHUN, CBOJSIIMXCS K
JINHENHBIM
KBanparHoe ypaBHenue. Penienue BuG 110K
nonnoTeKa
12 aBHEHUH, CBO C
YPABHCHHH, CROIANHXCA K https://m.edsoo.ru/7f43c542
KBaJIpaTHbIM
KBagparHoe ypaBHenue. Pemenue o 10K
nonroTeKa
13 ABHEHMM, CBOJSALLIUXCS K
P > CBOZIH https://m.edsoo.ru/7f43¢c542
KBaJpAaTHBIM
bubmuoreka [IOK
14 bikBapatHbie ypaBHeHis https://m.edsoo.ru/7f43¢3d0
bubmuoreka [{OK
5 bikBapatHbie ypasHeHis https://m.edsoo.ru/7f43¢c3d0
IIpuMepsl perieHus ypaBHEHUN
16 TpEThEN U YETBEPTOM CTENEHEN
pa3iIoKeHNUEM Ha MHOKUTEIH
IIpuMepsl penieHus ypaBHEHUN
17 TpEThEN U YETBEPTOM CTENEHEN
Pa3IoKEHUEM Ha MHOKUTENH
13 Pemenne npoOGHO-palioHaIbHBIX bubnmnoreka HOK
YpaBHEHUI https://m.edsoo.ru/7f43c9b6
19 Pemenne npoOHO-paliiOHANbHBIX bubmuorexa [IOK
YpaBHEHHU https://m.edsoo.ru/7f43c9b6
20 Pemenne TekcToBBIX 3aa4

aHFC6paI/I‘{eCKI/IM METOAOM
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21

Pemienue TeEKCTOBBIX 3a/1a4
anredpandecKuM METOI0M

22

23

Permrenuie TeKCTOBBIX 3a4a4
anredpanvyeckuM METo10M

KonTponbhas pabota no teme
"YpaBHeHHs C OTHOM TepeMeHHOn"

24

YpaBHEHHE C ABYMS [TIEPEMEHHBIMU
U ero rpaduk

bubnunorexa LIOK
https://m.edsoo.ru/7f43d0b4

25

26

27

YpaBHeHHE ¢ IByMsI IEPEeMEHHBIMHU
u ero rpapuk

Cucrema IByX JIMHEHMHBIX
YpaBHEHUH C ABYMs IEPEMEHHBIMU
U €€ perieHne

Cucrema 1ByX JTUHEHHBIX
YPaBHEHHI C IBYMSI IIEPEMEHHBIMU
U €€ pelieHue

bubmuoreka [IOK
https://m.edsoo.ru/7f43d0b4

28

Cucrema 1ByX JTUHEHHBIX
YpaBHEHHH C IBYMSI IEPEMEHHBIMU
U €€ peneHne

29

30

31

Cucrema 1ByX JTUHEHHBIX
YpaBHEHHH C IBYMSI IEpPEeMEHHBIMU
U €€ peneHne

Pemenue cucrem AByX ypaBHEHU,
OJIHO U3 KOTOPBIX JINHEMHOE, a
JIPyroe — BTOPOU CTETNIEHU
Pemenue cucrem AByX ypaBHEHU,
OJIHO U3 KOTOPBIX JIMHEMHOE, a
JIpyroe — BTOPOU CTENIEHU

bubnunorexa LIOK
https://m.edsoo.ru/7f43d23a

but6mmoreka [IOK
https://m.edsoo.ru/7f43d55a
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Pemenne cucreM 1ByX ypaBHEHH,

32 OJIHO M3 KOTOPBIX JIMHEIHOE, a
Jpyroe — BTOPOH CTENEHU
Pemenue cucrem 1ByX ypaBHEHHI,
33 OJIHO U3 KOTOPBIX JIMHEHHOE, a
IPYroe — BTOPOH CTEIIEHU
I'paduueckas uHTEpIIpETALUS
34 CUCTEMBI YpaBHEHUI C IBYyMs
[IEpEMEHHBIMU
15 Pemienue TekcToBBIX 3a1a4
anredpanvdeckuM crnocooom
36 Pemenne TekcTOBBIX 33124
anredpanvdeckuM crnocooom
37 KonTponbhas padota no teme
"Cucrembl ypaBHEHUI"
13 YucnoBble HEPABEHCTBA U UX
CBOMCTBA
19 UucnoBble HEPABEHCTBA U UX bubmmnoreka HOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 Jlunelinbie HEPaBEHCTBA C OJTHOM bubnnorexa [JOK
IIEPEMEHHOM U UX pELICHUE https://m.edsoo.ru/7f43af08
A1 JInHeliHbIE HEPABEHCTBA C OTHOU bubmmnoreka HOK
[IEPEMEHHON U UX pPELICHUE https://m.edsoo.ru/7f43af08
47 JIuHeiiHbIe HEpaBEHCTBA C OJJHOM bubnuoteka [JOK
IIEPEMEHHOMN U UX pELICHUE https://m.edsoo.ru/7f43af08
43 CucreMpl TMHENHBIX HEPABEHCTB C

OJIHOU MEPEMEHHON U X PEUIECHUE
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CucreMbl TMHEMHBIX HEPABEHCTB C

44 OJIHOM MEPEMEHHON U UX PEIICHUE
45 CucreMbl TMHEMHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PELICHUE
46 KBagparHble HepaBEeHCTBA U UX bubmmoreka [JOK
pelieHne https://m.edsoo.ru/7f43b098
47 KBanpaTHble HEpaBeHCTBA U UX Bu6muoteka [JOK
pelienue https://m.edsoo.ru/7f43b21e
43 KBagparHsle HepaBeHCTBA U UX bubnuoreka [IOK
pelieHue https://m.edsoo.ru/7f43b5a2
49 KBagpaTHble HepaBeHCTBA M UX
peleHue
50 KBanpaTHble HEpaBeHCTBA U UX
pelieHue
I'paduueckas naTEpIpEeTALIL
51 ngg;eHCTB " CI/ICTSMIz-Iep:lIBeHCTB c bubmmorexa LIOK
https://m.edsoo.ru/7f43b098
JBYMsI IEpEMEHHBIMU
I'paduueckas uHTEpIIpeTALUS
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMsI IEpEMEHHBIMU
53 KonrtponbHas pabora no teme
"Hepasencrsa"
54 KBanpartuunas ¢pynkuus, e€ rpaduk bubmuorexa [IOK
U CBOMCTBaA https://m.edsoo.ru/7f4396¢6
55 KBagpatuunas ¢pynkuus, e€ rpagux bubmuorexa [IOK

U CBOMCTBa

https://m.edsoo.ru/7f439842
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KBagparuunas ¢ynkuus, e€ rpadgux
U CBOMCTBA

bubnunoreka LIOK
https://m.edsoo.ru/7f4399b4

57

58

59

[Tapaboia, KOOPAMHATHI BEPITHHBI
napaboIibl, 0Cb CHMMETPHH
napaboJIb

[Tapabomna, KOOPAMHATHI BEPIITHHBI
napaboJibl, 0Cb CAMMETPHUH
napaboJTbl

[Tapaboina, KOOPAMHATHI BEPIIHHBI

napaboIibl, 0Cb CHMMETPHUH
mapadoJIbI

bub6nmoreka [IOK
https://m.edsoo.ru/7f439eb4

bu6nmoreka [IOK
https://m.edsoo.ru/7f43a03a

bubnunoreka LIOK
https://m.edsoo.ru/7f43alac

60

[Tapaboiia, KOOPAMHATHI BEPITHHBI
napaboIibl, 0Cb CHMMETPHUH
napadoJIbI

bubnunoreka LIOK
https://m.edsoo.ru/7f43a3le
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[Tapaboiia, KOOPAMHATHI BEPITHHBI
napaloJibl, OCb CHMMETPUU
napaboJIbI

bubnmorexa LIOK
https://m.edsoo.ru/7f43a526

62

63

[Tapabo:na, KOOpIMHATHI BEPIIUHBI
napaloJibl, OCb CHMMETPUU
napaboJIbI

I'padpuxu Gynkumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vXx, y=[X|

64

I'paduku pynkumii: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[x|

65

66

I'padukn pynkumii: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
I'padpuku Gynkumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
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I'padpuxu Qynkumit: y =kx, y =kx +

67 b, y=k/x, y=x3, y=vx, y=[X|

68 I'padpuxu Qynkumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|

69 KonTponbhas pabota no teme bubmmoreka [JOK
"®yukuun" https://m.edsoo.ru/7f43ab84

70 [lonsatue yncmoBoM bubnunorexa LIOK
MOCJIEI0BATCIbHOCTH https://m.edsoo.ru/7f43e6¢6
3asilaHue 1oCe10BaTeIbHOCTH

71 PEKyppEeHTHOH (OopMyIIoii 1 bubmmorexa LIOK

. https://m.edsoo.ru/7f43ebda

(dhopMyII0ii n-TO YICHA

7 Apudmernueckas u bubnnorexa [JOK
reoMeTpuyecKas Mporpeccuu https://m.edsoo.ru/7f43ed7e

7 Apudmernueckas u Bbu6moreka [JOK
reoMeTpuyecKas mporpeccuu https://m.edsoo.ru/7f43f3b4
@opMyIIbI N-TO YJIeHa

74 apupMeTHYECKON U bubmuorexa [IOK
r€OMETPUYECKON MTPOTrPECCUN, https://m.edsoo.ru/7f43f58a
CYMMBI TIEPBBIX N YJICHOB
@opMyIIBI N-TO YJIeHa

75 apupMeTHYECKON U bubnnorexa [JOK
r€OMETPUYECKON MTPOTrPECCUN, https://m.edsoo.ru/7f43ef2¢c
CYMMBI TIEPBBIX N YJICHOB
@opMyIBI N-TO YiIeHa

76 apupMeTHIECKON U bubnmnoreka [JOK

r€OMETPUYECKON MTPOTrPECCUH,
CYMMBEI IIEPBBIX N YJICHOB

https://m.edsoo.ru/7f4310c6
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77

@opMyIIbl N-TO YJIeHa
apupMETHIECKON U
reOMETPUYECKON POrpeCcCUid,
CYMMBI MEpPBBIX N YJICHOB

bubnunoreka LIOK
https://m.edsoo.ru/7f43f72e¢

78

@opMyIIbI N-TO YJIeHa
apudmeTnuecKoit u
reOMETPUYECKON POrpeCcCuid,
CYMMBI MEpPBBIX N YJICHOB

bubnunoreka LIOK
https://m.edsoo.ru/7f43f8a0

79

N300pakeHne 4ICHOB
apu(pMETHIECKON 1
Tr€OMETPUYECKON ITPOrPECCUI
TOYKaMH Ha KOOPJHMHATHOM
TUIOCKOCTH

80

N300pakeHne 4IeHOB
apu(METHIECKON 1
r€OMETPUYECKON ITPOTPECCUI
TOYKaMH Ha KOOPJHHATHOM
TUIOCKOCTH

81

82

JInHEeHBIA U DKCIOHEHIIMATILHBIN
poct

Cno’xHbIe MPOLIEHTHI

bu6nmorexa LIOK
https://m.edsoo.ru/7143fe0e

83

Cno’xHbI€ MTPOLIEHTHI

bubmmoreka IIOK
https://m.edsoo.ru/7f4401a6

84

&5

KonTponbhas pabota no teme
"UuCII0BEIE TTOCIIEN0BATEILHOCTH'

[ToBTOpeHue, 06001IeHNE 1
cUcTeMaTH3allus 3HAaHUH. 3aIuCh,

bu6nunorexa LIOK
https://m.edsoo.ru/7f4404{8
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CpaBHEHME, JICHUCTBHS C
JNEHUCTBUTEIbHBIMU YHCIIAMU,
YHUCIIOBAs Npsmas

86

[ToBTOpeHue, 06001IIeHNE 1
cucTeMaTu3anus 3HaHH.
[TporeHThI, OTHOIICHUS, TIPOTIOPIIUN

87

88

89

90

91

[ToBTOpEeHME, 0000IIEHNE U
cucTeMaTu3alus 3HaHuH.
Oxkpyriienue, mpuoOIMKeHre, OIleHKa

IToBTOpEeHME, 0000IIEHNE U
cucTeMaTu3als 3HaHui. Pemenne
TEKCTOBBIX 33J1a4 apU(PMETHICCKIM
CII0cO00M

[ToBTOpEeHME, 0000IIEHNE 1
cucTeMaTu3als 3HaHui. Pemenne
TEKCTOBBIX 33]1a4 aprU(PMETHIECKUM
CII0COO0M

[ToBTOpeHue, 06001IeHNE 1
cUCTeMaTHu3aIus 3HaHuM. Pelrenue
TEKCTOBBIX 3371a4 aprU(PMETHISCKUM
CII0COO0M

[ToBTOpenue, 0600IIEeHNE U
CUCTEeMAaTH3allHsI 3HAaHHH.
[Ipeobpa3zoBanue anredpandeckux
BBIPXKEHUH, TOMYCTUMbIC 3HAYCHHSI

bubnuoreka [{OK
https://m.edsoo.ru/7f443b12

bubnuoreka [{OK
https://m.edsoo.ru/7f443cd4

bubmmoteka IIOK
https://m.edsoo.ru/7f443fea

bubmmoreka IIOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpenue, 0600mEeHNE U
cHCTEeMaTH3aInsI 3HAaHUH.

but6mmorexa [IOK
https://m.edsoo.ru/7f444364
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[IpeobpazoBanue anredpandecKkux
BBIPKCHUH, IOMYCTHUMbIC 3HAYCHUS

[ToBTOpeHUE, 0600IICHNE 1
cucTeMaTu3anus 3HaHHM.

bu6nmoreka [IOK

93 [IpeoOpaszoBanue anredpandeckux https://m.edsoo.ru/7f4446f2
BBIPKEHUH, TOMMYCTUMBIC 3HAYCHHSI
[ToBTOpEeHME, 0000IIEHNE U

04 CHCTEMAaTHU3allMs 3HAHUH. bubnuoreka [{OK
[IpeoOpazoBanue anredpandecKux https://m.edsoo.ru/7f444a94
BBIPKCHUH, TOMYCTUMBIC 3HAYCHHSI
[ToBTOpEeHME, 0000IIEHNE 1

95 cucTeMaTtu3anus 3HaHui. OyHKIHY: bubnnorexa [JOK
IMOCTPOEHHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f444c56
byHKIUI
[ToBTOpEeHME, 0000IIEHNE 1

96 cucTeMaTtu3aius 3HaHu. OyHKIMY: bubnnorexa [JOK
IOCTPOEHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f444144
byHKIHI
[ToBTOpEeHue, 06001IeHNE 1

97 cucTeMaTtu3anus 3HaHu. OyHKIMY: bubnmnorexa [JOK
IOCTPOEHHUE, CBOMCTBA U3YUEHHBIX https://m.edsoo.ru/7f44516a
byHKIHI
[ToBTOpEeHue, 06001IeHNE 1

08 cucreMarusanus 3HaHui. OyHKIuu: bu6muoreka [JOK
IOCTPOEHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f4452e6
byHKIII

99 [ToBTOpenue, 0600mEeHNEe U but6mmoreka [IOK

CHCTeMaTHu3alus 3HaHUH.

https://m.edsoo.ru/7f445516
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I'padmueckoe pemenne ypaBHEHUI
U HX CUCTEM

[ToBTOpeHUE, 0600IICHNE 1
cucTeMaTu3anus 3HaHHM.

100 y 1
I'padmueckoe pemenne ypaBHEHUI
U UX CUCTEM
101 Hrorosas koHTpobHas paboTa 1
102 O606uuleHI/Ie U CUCTEMATU3ALU |
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME
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MPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHSI OCHOBHOI OBPA30OBATEJIbHOM

INPOI'PAMMBI
7 KIIACC
Kon . .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM IPOrpaMMbl OCHOBHOI'O
MPOBEPIEMOTO 0011ero oopa3oBaHus
pesyjbTara
1 Yucna v BIYMCIECHUS
1.1 BeInonsATe, coueTast yCcTHbIE U MMCbMEHHbIE TPUEMBI, apu(METHUECKUE NeHCTBUS C pallMOHAILHBIMU YHCIIaMU
1o HaxonuTh 3Ha4eHUs1 YUCIOBBIX BBIPAXKEHUH, IPUMEHATh Pa3HOOOPA3HbIE CIIOCOOBI U MPUEMBI BBIYMCICHHS 3HAUEHUI
' JPOOHBIX BBIPAKEHHUN, COACPIKAIIMX OOBIKHOBEHHBIE U IECATHYHBIC IPOOH
13 [lepexonuth oT oHON (hopMBI 3amucH 4Hcen K Apyroi (mpeoOpa3oBbIBaTh JECATHUHYIO IpOOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B IECATHUHYIO, B YACTHOCTH, B OECKOHEUHYIO JECATUYHYIO IpOOb)
1.4 CpaBHUBATH U YIIOPSIOUYMBATH PallMOHAIbHbBIE YHCIIA
1.5 OKpyrnarTh uncna
16 BBINONHATE NPUKHUIKY M OLIEHKY PE3YyJIbTaTa BBIYMCIICHUM, OLEHKY 3HAYEHWM YHCIIOBBIX BBIPAKCHUHU. BBINOIHATH
' JENCTBHS CO CTENEHSMHU C HaTypaJIbHBIMU IOKa3aTeIsIMU
1.7 [IpuMeHATh NPU3HAKK JEIUMOCTH, Pa3I0KEHNE Ha MHOKUTENIN HAaTypaJIbHbBIX YHCEI
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Pemarn MMPAKTUKO-OPUCHTUPOBAHHBIC 3aa4U, CBA3aHHBIC C OTHOIICHUCM BCJINYHNH, ITPOMMOPIUOHAIIBHOCTHO BCJINYHH,

1.8 IIPOLIEHTaMH, MHTEPIIPETUPOBATh PE3YJIbTAThl PEIICHUS 3aJa4 ¢ Y4ETOM OIPaHMYEHUM, CBS3aHHBIX CO CBOWCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB

2 AnrebpanuecKue BHIPAKCHUS

1 Hcnonp3oBath anredpanyecKyr0 TEPMHHOJIOTUIO W CHMBOJHKY, MPUMEHATH €€ B MPOIECCE OCBOCHHUS Y4EeOHOTO
' MaTepuana

2.2 HaxoauTe 3HaueHmst OyKBEHHBIX BBIPKEHHUH MTPH 33JaHHBIX 3HAYEHUSIX EPEMEHHBIX

)3 BoinonHATe npeoOpa3oBaHUs LIEJIOTO BBIPAXEHUS B MHOTOYJIEH MPUBEACHUEM IOJOOHBIX CllaraéMbIX, PaCKpbITHEM
' CKOOOK

4 BbINOAHATE YMHOXEHHE OJIHOWIEHAa Ha MHOTOWIEH M MHOTIOYJICHAa Ha MHOIOYJIEH, NMPUMEHATh (POpMyJibl KBajpaTa
' CYMMBI U KBaJjpaTa pa3HOCTH

5 s Ocy1ecTBISTh Pa3yioKEHUE MHOTOWIEHOB HA MHOKUTEIM C IIOMOIIbIO BBIHECEHHUS 3a CKOOKM OOLIEro MHOMKHUTEIS,
' IPYNIHAPOBKU CJIaraeMbIX, IPUMEHEHUs (POPMYJI COKpPAILIEHHOTO YMHOKEHHUSI

6 [TpumeHsTH TpeoOpa3zoBaHNsl MHOTOUWICHOB JJIS PEIIEHUs pa3IMyHbIX 33]a4 U3 MaTeMaTHKH, CMEKHBIX NIPEIMETOB, U3
' peaIbHON NPAKTUKH

2.7 Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYPaJIbHBIMH [TOKa3aTeNAMU JUIs TPeoOpa3oBaHuUs BBIPAKEHHH
3 YpaBHEHMS U HEPABEHCTBA

31 Pemarps nuHelHbIE ypaBHEHHS C OJHOM IEPEMEHHOM, MPUMEHssA NpaBuia NEPEXoJa OT MUCXOAHOIO YpPaBHEHHUS K
' paBHOCHUIBHOMY eMy. I[IpoBepsITSH, SIBIASETCS JIM YACIO0 KOPHEM YPaBHEHUS

3.2 [TpumensTh rpaduueckre METO bl IPH PEIICHNHN JIMHEWHBIX YPaBHEHUN U UX CUCTEM

33 [TonGupath mpuMepsI ap YUCE, IBISIOUIMXCS PEIIEHNEM JIMHEHHOTO YpaBHEHHUSI C IBYMsI IEpEMEHHBIMU
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34 Ctpouth B KOOPIAWHATHON TIOCKOCTU TpaduK JTMHEHHOTO YpaBHEHUS C ABYMS MEPEMEHHBIMU; MOIB3YICh rpaduKom,
' MPUBOIUTH MPUMEPHI PELICHUS YPABHEHHUS
3.5 PemaTte cucTteMbl IBYX JIMHEHHBIX YPaBHEHHUH C IBYMs IEPEMEHHBIMH, B TOM YHCIIe TpadhuuecKu
16 CocraBnaTh M pelaTh JHHEWHOE YypaBHEHHWE WM CHCTEMY JIMHEMHBIX YpaBHEHUH MO YCJIOBHIO 3aJayH,
' MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4d MMOJTYUYEHHBIN pe3yJbTat
4 Koopaunate! u rpadpuku. @yHKIun
41 N300paxaTh Ha KOOPAMHATHON MPSAMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpIAMHATAM, JIy4YH, OTPE3KH,
' WHTEPBAJIbl, 3aMMCHIBATH YNCIOBBIC MPOMEXKYTKH Ha aJIreOpandecKoM sI3bIKE
4.2 OTtMeuaTh B KOOPAMHATHOM TIJIOCKOCTH TOYKH T10 33JJaHHBIM KOOpUHATAM
4.3 Crpouts rpaduku muHeHHBIX QyHKIHNA. CTpouTh Tpaduk QyHKIUHN y = [X|
44 OrnuceIBaTh ¢ MOMOIIBIO0 (DYHKIINI U3BECTHBIE 3aBUCUMOCTH MEXIAY BETUYMHAMU: CKOPOCTb, BPEMSI, paCCTOSTHUE, 1ICHY,
' KOJIMYECTBO, CTOUMOCTb, IPOU3BOAUTEIBHOCTh, BpeMs, 00BEM pabOThI
4.5 Haxoauth 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa
16 [Tonumate rtpaduueckuit crmocod MpeACTaBICHUS M aHaldu3a HWHPOPMAIMHM, HW3BJICKAaTh M HWHTEPIPETHUPOBATH
' uH(pOpMaIInIO U3 TPaUKOB peabHBIX MPOLIECCOB U 3aBUCUMOCTEMN
8 KUIACC
Kon N .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM 00pa30BaTe/ibHOI NMPOrpPaMMbl OCHOBHOI'O
TIPOBEPEMOTO o011ero o0pa3oBaHus
pe3yjabTara

1

Yucia U BEIYHCIIEHUS
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1.1

Hcnonp3oBaTh HavaabHBIE MNpEACTaBJICHUA O MHOXKCCTBC ﬂCﬁCTBHTeHLHBIX quceil [Jjid CpaBHCHUS, OKPYIJICHUSA U

BBI‘IHCJIGHI/Iﬁ, H306pa)I(aTb I[GP'ICTBPITCHBHBIe qucijia TOYKaMH1 Ha KOOp,Z[HH&THOfI HpHMOﬁ

HpI/IMeHHTB ITIOHATHEC apH(bMeTqucxoro KBaApaTHOI'0 KOPHs, HAXOJUTb KBAAPATHBIC KOPHH, HCIIOJIB3Yys IIPpHU

1.2 HE00XOJMMOCTHU KaJIbKYJISITOP, BBIIOIHATH IPE0Opa30BaHusl BBIPAXKEHUH, COIEPKALUX KBAAPATHBIE KOPHU, UCIIONIb3YS
CBOICTBa KOpHEM
1.3 Hcronb30BaTh 3amucH OOIBIIMX U MAJIBIX YHCEIT C TTIOMOIIBIO JAECITHYHBIX Ipo0eii u crenenei yucna 10
2 AnrebpanuecKue BHIPAKCHUS
51 [IpuMeHSTh MOHATHE CTENEHHU C LENBIM [10Ka3aTeJIeEM, BBIIOIHITH IPE0Opa30BaHusl BRIPAXKEHUN, COAECPKALUX CTEIEHU
' C LIEeJIBIM ITOKa3aTesIeM
25 BBINONHATE TOXIECTBEHHBbIE NPEOOpPa30BaHMs PALMOHAIBHBIX BBIPDAKCHUM Ha OCHOBE MPaBUI JEHCTBUN Haj
' MHOTOYJICHAMH U alredpandecKuMu Apo0sMu
23 PackiiagpiBaTh kBasipaTHBIN TPEXUIEH HA MHOKUTEIH
4 [IpumensTs npeoOdpa3oBaHus BbIPAXKEHUM AJI PELICHUs Pa3IMUHBIX 33/a4 U3 MaTeMaTUKU, CMEXHBIX IIPEJAMETOB, U3
' peaIbHON MPAKTUKU
3 VYpaBHeHUs U HEpaBEHCTBA
31 Pemats nuHelHblE, KBaJgpaTHbIE ypaBHEHUS M pallMOHAJIbHBIE YpPaBHEHHS, CBOJSAIIMECS K HUM, CHUCTEMbl JBYX
' YPaBHEHHH C ABYMs IEPEMEHHBIMU
[TpoBoaUTH MpOCTEMIINE HCCIIeOBAaHUS YPABHEHUI U CUCTEM YpaBHEHUH, B TOM YHUCIIE C TPUMEHEHUEM IrpauuecKux
3.2 IpeJICTaBIeHUH (yCTaHaBIMBaTh, UMEET JIM ypPAaBHEHUE WM CUCTEMA YPaBHEHHH pelIeHUs], €CJIH UMEET, TO CKOJIbKO, U
npodee)
33 [lepexoauTh OT c10BeCHON (POPMYINPOBKHU 331a4H K €€ alnredpandeckoil MoJIeny ¢ TOMOIIBIO COCTABICHUS YPaBHEHUS

NI CUCTEMBI ypaBHeHHﬁ, HUHTCPHIPECTUPOBATD B COOTBETCTBUU C KOHTECKCTOM 3aaa4un HOJ'Iy‘-ICHHI:Iﬁ pPE3YIbTAT
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[IpuMeHATH CBOMCTBA YUCIOBBIX HEPABEHCTB Il CPABHEHUS, OLICHKHU, pellaTh JIMHEWHbIC HEPABEHCTBA C OIHOU
34 HNEPEMEHHON M UX CUCTEMBI, AaBaTh IpaQHUUECKyr0 MIUIIOCTPALMI0 MHOXKECTBA PEIICHUN HEpPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB
4 OyHKIUU
il [ToHnMaTh 1 UCTIONB30BATh (PYHKIMOHATIBHBIC IOHATHS U SI3BIK (TEPMUHBI, CHMBOJIMYECKHE 0003HAUEHUS ), ONIPEICIIATh
3Ha4YeHUe (PYHKLUH 110 3HAYCHUIO apryMEHTa, ONPeNeNsITh CBOWCTBA (PYHKLUU 110 €€ rpapuKy
Crpoutsb rpaduku 37eMeHTapHbIX (YHKIUN BUIA:
y=k/x
4.2 y
kix
, ¥y =X,y =x%,y = [X|, omuchIBaTh CBOMCTBA YMCIIOBOI QPyHKIMHU 110 €€ rpaduKy
9 KJIACC
Kon . .
IIpoBepsiemble mpeAMeTHBIEC Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOI 00pa30BaTEJILHOM IPOrPaMMbI OCHOBHOI'O
NPOBEPSIEMOro
ponep 0011€ero 00pa3oBaHusA
pesyJbTara
1 Yucna v BIYMCIECHUS
1.1 CpaBHMBATh U yNOPSAA0YNBATH PALIMOHATIBHBIE U HPPALMOHAIIBHBIC YHCIIA

54



BomonsaTe apupmeTnyeckue NeMcTBUS C pallMOHAIbHBIMU YUCIIAMH, COYETas YCTHBIE M MUCHbMEHHbIE MPUEMBI,

12 BBITOJIHATH BBIYMCIIEHUS C UPPALlMOHAIBHBIMYU YHCIAMU
1.3 HaxoauTh 3HaueHus cTENEHEN ¢ LEeNbIMU OKAa3aTeNsIMU U KOPHEH, BBIYUCIIATH 3HAUYEHUS YUCIIOBBIX BBIPAKEHUN
1.4 OKpyrJsaTh 1EHCTBUTENIBHBIE YNCIIA, BHIIOIHTH IPUKUIKY PE3yJIbTaTa BEIYMCICHUH, OLIEHKY YMCIOBBIX BBIPAXKEHUN
2 YpaBHEHMs U HEPABEHCTBA
51 Pemrate inHeiHbIE U KBaJpaTHBIC yPAaBHEHHS, YPABHEHHUS, CBOASIINECS K HUM, IPOCTEHIINE APOOHO-pALlMOHATILHBIE
. yYpaBHEHUS
55 Pemats cucreMbl ABYX JIMHEHHBIX YPaBHEHU ¢ ABYMS IEPEMEHHBIMU U CUCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJIHO
' YpaBHEHHUE HE SIBISIETCS JTMHEHHBIM
)3 Pemate TexcToBbIE 337a4M anredpanvyeckuM CHocoOOM C MOMOUIbIO COCTABJICHHS YPaBHEHUS WIIM CUCTEMBI JIBYX
' YpaBHEHUH € ABYMs [IE€PEMEHHBIMU
[TpoBoauTh mpoCTElIMe HCCIAEIOBAaHUSA YpPaBHEHWH M CHUCTEM YpaBHEHUH, B TOM YHCIE C HPUMEHEHHEM
24 rpaduueckux npeacTaBieHul (HapuMep, yCTaHaBINBaTh, UMEET JIM ypaBHEHUE WM CUCTEMA YPaBHEHUN pelleHus,
€CJIM UMEET, TO CKOJIBKO)
55 Pemare nuHeliHbIe HEpAaBEHCTBA, KBaIpaTHbIE HEPABEHCTBA, N300pa)kaTh PELIEHNE HEPABEHCTB HAa YUCIIOBOM MPSIMOIi,
' 3aMMChIBaTh PELICHHE C TOMOIIbI0 CUMBOJIOB
Y Pemate cucreMbpl JIMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIIOUAIOLIME KBaJApaTHOE HEPABEHCTBO,
' n300paxkaTh pelIeHne CUCTEMbl HEPABEHCTB Ha YMCJIOBOM MPSAMOM, 3alIMCBIBATh PELLIEHUE C TOMOLIBI0 CUMBOJIOB
2.7 Hcnonp30BaTh HEpaBeHCTBA NP PELICHUH Pa3IMUYHBIX 3a7a4
3 DyHKINA
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Pacno3naBare (yHKIMHM H3y4eHHBIX BHUAOB. llOKa3bIBaTh CXEMAaTHYECKH pACIONOXEHHE Ha KOOPAMHATHOU

3.1 IUIOCKOCTH TpadukoB (yHKkumid Buma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBHCUMOCTH OT 3HAYCHUI
K03(PUITMEHTOB, ONMUCHIBATH CBOKWCTBA (PYHKITUI

35 [Toka3pIBaTh CXeMaTUYECKH PACIIOIOKEHUE HA KOOPIUHATHOM TUIOCKOCTH rpadukoB GyHKIMH Buaa y = VX, y = |x| 1
. OTHUCHIBATh CBOMCTBA (DYHKITHI

33 Crpouth U M300paXkaTh CXEMaTHUECKU TpauKH KBaJAPATUYHBIX (DYHKIMHA, OMUCHIBATH CBOMCTBA KBaJIpaTHYHBIX
. byHkmii no ux rpadukam

34 Pacno3naBare kBampatnuHyo GyHKIHIO IO GpopMyIie, IPUBOANTH IPUMEPHI KBaJPAaTHUHBIX (YHKIUNA U3 peaTbHON
' KHU3HH, GU3UKH, TEOMETPUHU
4 Apudmerndeckas 1 reOMETpUIECKast IPOTPeccuu

4.1 PacrioznaBate apudmMeTHYECKyI0 M T€OMETPUYECKYIO MPOTPECCUU TIPH Pa3HBIX crioco0ax 3a1aHus

42 BBINOTHATH BEIYUCIICHHS C HCIIONIB30BAaHUEM (DOPMYJT #1-TO WiieHa apru(PMETHIECKON U TEOMETPHUECKON POTPeCCHii,
' CYMMBI IIEPBBIX N YWIECHOB

43 N306paxaTh uiaeHbl NOCIeI0BAaTEIBHOCTH TOUKAaMHU Ha KOOPIUHATHON INIOCKOCTH

44 Pemare 3amaun, cBsi3aHHbIE C YMCIOBBIMM IOCJIEOBATEIBHOCTAMH, B TOM YHCIE 3aJjaud U3 PeanbHOM *KHU3HM (C

MCIIOJIb30BaHUEM KaIbKYJIATOPA, HUPPOBBIX TEXHOJIOTUI)
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA

1 Yucna v BBIYMCICHUS

. JpoOu 0OBIKHOBEHHbIE U AECATUYHBIE, IIEpeXo OT OJHOW (hOopMBbI 3amucH Ipodel k apyroi. [loHaTHe paroHalIbHOTO
' YHClIa, 3alIUCh, CPABHEHUE, YIOPSAJOUYMBAHUE PALIMOHAIIBHBIX YHCET

1.2 Apudmernueckue 1eHCTBHS ¢ pallMOHAIBHBIMU YHUCIaMu. Pelienue 3ajau U3 peajibHONM MPAaKTUKK Ha YacTH, Ha ApoOH

13 CreneHb ¢ HaTypaJbHBIM IIOKa3aTeleM: OINpe/eeHue, peodpa3oBaHue BhIPAXKEHUH HAa OCHOBE OIPEIENICHUs, 3alUCh
' 00JBIIMX YHCET

14 [IponeHTsl, 3anmuch MPOLIEHTOB B BUAE ApoOU U IpodH B BUJE MPOIEHTOB. Tpr OCHOBHBIE 331a4H HA IPOIICHTHI, PEIICHNE
' 3a/1a4 U3 pearbHON IPAKTUKU

1.5 [TpuMeHeHre TPU3HAKOB IE€IMMOCTH, Pa3JI0KEHNE HA MHOXKUTEIN HATypaIbHBIX YNCEI

1.6 PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IpsMasi K 0OpaTHas MpONOpLUOHATIBHOCTH
2 Anrebpanueckue BbIpaXKEeHUs

2.1 [lepemenHble, UNCIOBOE 3HAUEHNE BBIPAXKEHUS C IEPEMEHHOM. J[onycTUMBIE 3HaUEHUS TIEPEMEHHBIX

2.2 [IpencraBienue 3aBUCMMOCTH MEX]ly BEIMYMHAMHU B BUie (opMyJibl. Beruucnenus no gopmynam

2.3 [Tpeobpa3zoBanre OYKBEHHBIX BbIPaKEHUH, TOXKIECTBEHHO PAaBHbIE BHIPAYKEHUS

2.4 CBoliCTBa CTENEHU C HATYpaJIbHBIM I10KA3aTEIEM
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2.5 OpnHowienbl 1 MHOTowIeHbl. CreneHs MHOrowieHa. CiokeHue, BBIMUTAaHUE, YMHO)KEHHE MHOTOYJIEHOB

26 @DopMyJibl COKpaIEHHOIO YMHOKEHUS: KBapaT CyMMBI U KBajpaT pazHocTu. Dopmyria pasHOCTH KBaapaToB. Paznoxkenue
' MHOTI'OYJIEHOB Ha MHOKUTEIIN
3 VYpaBHeHus

3.1 YpaBHeHUEe, KOPEHb YpaBHEHUSI, TPaBUiIa IPeoOpa30BaHus ypaBHEHHUSI, pAaBHOCHIIBHOCTh ypaBHEHUI

3.2 JIuneliHOE ypaBHEHME C OAHOU IIEPEMEHHOM, YACIIO KOPHEW JIMHEWHOIO YPAaBHEHUS, PEILICHNE JTMHENHBIX YPABHEHUN

33 CocrapiieHre ypaBHEHUH 1O YCJIOBHIO 3a/1auu. PereHne TeKCTOBBIX 3a/1a4 ¢ TOMOIIBIO YPaBHEHUM

34 JluneliHOE ypaBHEHHUE C IBYMS IEPEMEHHBIMH U €T0 rpaduk

15 Cucrema J1ByX JMHEMHBIX YpaBHEHUH C JABYMs IE€peMEHHBIMU. PelleHne cucreM ypaBHEHHI CIIOCOOOM IOJICTAaHOBKHU.
' [TpuMmeps! perieHust TEKCTOBBIX 33Jau C MOMOIIBIO CUCTEM YpaBHEHUI
4 Koopaunats! u rpaduku. OyHKumu

4.1 Koopaunara Touku Ha npsMon

4.2 Yucnossle IPpOMEKYTKH. PaccTossHME MEXly IBYMsI TOUKAMH KOOPAUHATHOW MPSAMON

4.3 [IpsimoyronpHas cucteMa koopauHat, ocu Ox u Oy. Abcurcca U OpAMHATa TOYKHA Ha KOOPAUHATHOMN TIIIOCKOCTH

4.4 [Ipumeps! rpadukos, 3a1aHHbIX GopMmynamu. UTeHue rpaukoB peaabHbIX 3aBUCUMOCTEN

4.5 [Honstne pynkunu. I'papuk pynkuuu. CoiicTBa pyHKIMHA

4.6 Jluneiinas @ynkuus, e€ rpaduk. I'padux pyHkuum y = [x|

4.7 I'paduueckoe perieHne JIMHEHHBIX ypaBHEHUH U CUCTEM JIMHEHHBIX YpaBHEHHH

8 KIIACC
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Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

1 Uucna v BBIYUCICHUS

1.1 KBanparuslit kopens u3 uncia. [lonstue 06 upparpionanbHoM ymciie. [lecsaTuanble NpuOInKeHUs UppaliOHaIbHBIX YHCET

15 CpoiicTBa apu(MeTHUECKUX KBAJpPaTHBIX KOPHEH M UX NPUMEHEHHE K MPeoO0pa30BaHUIO YUCIIOBBIX BBIPAKEHUU U
. BBIUUCIICHUAM. [[eliCTBUTENbHBIC YUCTIa

1.3 Crenens c 11eJIbIM TIOKa3aTesieM u e€ cBoiicTBa. CTanaapTHas 3alUCh YKCIIa

2 Anrebpandeckue BbIpaKeHUS

2.1 KBagpartublii TpEXuiieH, pa3ioxKeHUE KBaIPATHOTO TPEXWICHA HA MHOXKUTEIN

2.2 Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO aliredpandeckon Apoou

2.3 Crnosxenue, BBIYHUTaHUE, YMHOXKEHHUE, JIeTICHUE anre0OpandecKkux apooeit

2.4 PanmonansHblie BEIpayKEHUS ¥ UX TIpeoOpa3oBaHue
3 VYpaBHEHUs U HEPABEHCTBA

3.1 KBanpatHoe ypaBHeHue, popmyia KopHel KBagpaTHoro ypaBHeHus. Teopema Buera

3.2 Pemenue ypaBHeHM#, CBOAAIINXCA K TUHEWHBIM U KBAIPATHBIM

33 [Ipocreiimume qpoOHO-palliOHAIbHBIE YPABHEHUS

14 I'paduueckass wHTEpHpeTanuss ypaBHEHWW C JBYMs TEPEMEHHBIMH M CHUCTEM JHMHEHHBIX YPaBHEHMM C JABYMsI
' nepeMeHHbIMU. [IprMepsl pelieHnst CHCTeM HEJIMHEWHBIX YPABHEHHM C IBYMs I€PEMEHHBIMU

3.5 Pemenrie TeKCTOBBIX 337124 anredpandeckum crnocooom

3.6 UucnoBble HEPABEHCTBA U UX CBOMCTBA

3.7 HepaBeHcTBO ¢ 01HOM ITEpeMEHHON

3.8 PaBHOCHIIBHOCTH HEPaBEHCTB
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3.9 JIuneiiHble HEpAaBEHCTBA C OJHOW NIEPEMEHHOM
3.10 CucreMbl TMHEMHBIX HEPABEHCTB C OJIHOM MEpEMEHHON
4 OyHKIUU
4.1 [Tonstue pynkimu. O61acTh onpeneseHus 1 MHOXKECTBO 3HaUeHUH GyHKIUH. CriocoObl 3a1aHust QyHKIHI
4.2 I'paduk pynkmu. Urenue cBOMCTB GyHKIHM 1O e€ Tpaduxy
43 [Tpumeps! rpadukoB PyHKITUH, OTPAXKAIOMIUX PeaTbHbIE TIPOIIECChHI
4.4 OyHKIMH, OMUCHIBAIOLINE MPSMYIO H 0OpaTHYIO MPOMOPIHOHAIBHbBIE 3aBUCUMOCTH, UX IpaduKu
4.5 @yHkuuu y =x% y = x°
4.6 Oyukimu y = [x, y = |x]|
4.7 I'paduueckoe penieHre ypaBHEHUH U CUCTEM ypaBHEHUI
9 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 Uucna v BBIYUCICHUS
1.1 ParonanbHbIe uncna, uppaluoHaABHBIE YKCTIa, KOHEUHBIE U OECKOHEUHBIE IECSITUYHBIC Ipoor
> MHOXECTBO JIEWCTBUTEIIBHBIX UKCEN, IEUCTBUTENbHBIC YHMCIIa KaKk OECKOHEUHBbIE EeCATHYHbIE Ipoou. B3anMHO o/HO3HAUYHOE
‘ COOTBETCTBHUE MEXTY MHOKECTBOM JIE€UCTBUTENBHBIX YHCENl U KOOPAUHATHOM NIpsiMoil. CpaBHEHUE JEHCTBUTEIBHBIX YNCET
1.3 Apudmerndeckre IeHCTBUS C IEHCTBUTEIBHBIMU YNCITAMU
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W3mepenust, npubImKeHus1, OUeHKU. Pa3Meprl 00beKTOB OKPYIKAIOIIEro MUPA, JTUTEITFHOCTh POIIECCOB B OKPY KAIOIIEM MUPE.

1.4 [TpubnnxEéHHOE 3HAUYE€HUE BEJIWYMHBI, TOYHOCTh NpuOmkeHus. OxpyrieHue uucen. llpuknika u OIEHKAa pe3ysbTaToB
BBIYMCIICHUI
2 YpaBHEHHUs U HEPABEHCTBA
2.1 YpaBHEHHUs C OJHON IEPEMEHHON
2.2 JIuneitHoe ypaBHeHue. PenieHue ypaBHeHHH, CBOIAIIMXCA K JTMHEHHBIM
2.3 KBanpatHoe ypaBHeHue. PelieHre ypaBHEHUM, CBOISIIIMXCS K KBaIPATHBIM
24 buxBanpatHoe ypaBHeHue. [IpuMepsl pelenus ypaBHEHUN TPEThE U YETBEPTOM CTENEHEHN Pa3IoKEHUEM Ha MHOXKUTEIN
2.5 Pemienue 1po6HO-paliiOHAIbHBIX YPABHEHUI
2.6 Cucremsl ypaBHEeHUNI
2.7 VYpaBHeHHeE ¢ IByMsI IEPEMEHHBIMU U €ro rpaduk
2.8 Pemenne cucreM nByX JIMHEWHBIX YPABHEHHUU C JBYMS IIEPEMEHHBIMU
2.9 Pemrenne cucreM nByX ypaBHEHHM, OAHO U3 KOTOPBIX JIMHEHHOE, a IPYroe — BTOPOU CTEIIEHH
2.10 I'padnueckas uHTEpHIpETALIUS CUCTEMBI YPAaBHEHUH C IBYMsI IEpEMEHHBIMU
2.11 Pemrenre TekCTOBBIX 33714 anreOpanyecKuM CrocoooM
2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 PelreHre TMHENHBIX HEPABEHCTB C OJAHOU IIEPEMEHHON
2.14 PelreHne cucrteM JTUHEHHBIX HEPABEHCTB C OAHOW IIEPEMEHHON
2.15 KBanpaTHble HEpaBEeHCTBa
2.16 I'paduueckas MHTEpIIpEeTAIUs HEPABEHCTB M CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMU
3 OyHKIMH
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3.1 KBagparuunas ¢pynkuus, e€ rpaguk u cBoiictsa. [Tapabosna, KoopAXHATH BEPUIMHEI 1apadoiIbl, OCb CHMMETPUH MapaldoIbl

3.2 I'paduxu Gynkuuit y=kx, y=kx+b u ux cBorcTBa

33 I'paduku Qynkuuit y=k/x, y = x° 1 UX CBOWCTBA

34 I'paduku GyHkmii , u UX CBOMCTBA
4 YucnoBble IOCIEN0BATEIBHOCTH

il Omnpeaenenue 1 cnocoObl 33aHNS YUUCIIOBBIX MOCIIEI0BATENBHOCTEN. 3alaHue [TOCIIeI0BATEIbHOCTH PEKYPPEHTHOM (hopMyJ1oit
' 1 GOpMyIIOi #-TO YiIeHa

4.2 Apudmernaeckas mporpeccusi. QopMyIIbl #-T0 YieHa apUPMETHIECKON POTPECCHH, CYMMBI TIEPBHIX 71 YICHOB

4.3 I'eomerpuueckas nporpeccust. QOpMyIIbl 7-T0 YiieHa TE€OMETPUIECKOM MPOrPECCHH, CYMMBI TIEPBBIX /1 WICHOB

44 N300pakeHne 4ieHOB apu(PMETHIECKON U TEOMETPHUYECKON POTPecCHii TOUKaMU Ha KOOPAMHATHOH IIOCKOCTH. JIMHEHHBIN 1
' HKCHOHEHIMAJIBHBIN pOCT

4.5 Cno’KHbI€ MTPOLIEHTHI
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ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM OCBOEHMUAA
OCHOBHOH OBPA3OBATEJIbHOM ITPOT'PAMMbI OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTaM 0CBOEHHUSI OCHOBHOI 00pa30BaTe/IbHOM
NPOrpaMMbl OCHOBHOI0 0011ero odpa3zoBanust Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUAMU: MHOXKECTBO, IIOJIMHOXKECTBO, ONIEPALIMH HAJl MHOKECTBAMU; YMEHHUE ONIEPUPOBATH
NOHITHSIMH: Tpad, CBA3HBIA Tpad, MEpeBO, MUK, MPUMEHSATh MX NPU PEUICHUH 3a/]ad; YMEHHUE HCIIOJIb30BaTh
rpaduueckoe mpeacTaBlieHne MHOXKECTB JJISl OMKMCAHUS PEAIbHBIX MPOIIECCOB U SIBICHUM, MIPHU PEIICHUU 3a/1ad U3

JpyTUX y49eOHBIX IPEAMETOB

YMmenue OIICpHUPOBATL IMOHATUAMU: OIPCACICHUC, AKCHMOMa, TCOpCMa, AOKa3aTCJIbCTBO, YMCHUC pacCllO3HAaBAThb
HCTHUHHBIC 1 JIO’KHBIC BBICKA3bIBAHUSA, IPUBOANUTD HPUMEPBI U KOHTPIIPUMEPDLI, CTPOUTDL BBICKA3bIBAHHA U OTPULAHUS

BBICKA3bIBaHUN

Kon
NpoBepsieMoro
TpeOoOBaHUs

1
2
3
4

YMeHue onepupoBaTh MNOHATHSAMHU: HAaTypajlbHOE YMCIIO, MPOCTOE U COCTABHOE YMCIIO, JIETUMOCTH HATypajbHBIX
YuUCe, MPU3HAKH ISTTMMOCTH, 11€J10€ YHUCII0, MOJTYJIb Yhciia, OOBIKHOBEHHAS JPOOK U IecATUYHas 1po0b, CTaHIapTHBIN
BUJl 4YMCTa, PAIMOHAIBFHOE YHUCIO, HUppaIMOHAIbHOE YHUCIO, apuMeTHYecKuil KBaJIpaTHBIH KOPEHb, YMEHHUE
BBITIOJIHSTH JICUCTBUS C YMCIAaMH, CPAaBHUBATh W YMOPSIOYMBATH UMCIA, MPECTABIATh YHCIIA HAa KOOPIAUHATHOU

OPSMOM, OKPYTJIATh YKCIIa; YMEHUE J1e1aTh IPUKUAKY U OLEHKY pe3ysbTaTa BhIYUCICHUN

YMeHue onepupoBaTh MOHATUSAMH: CTENEHb C LEJIbIM IOKa3areneM, apu(MeTHUecKUil KBaJpaTHBI KOpEHb,
MHOTOYJIEH, ajredpanyeckas ApoOb, TOKIECTBO; 3HAKOMCTBO ¢ KOPHEM HaTypalbHON CTENEHU OOJIbIIE €IUHULIBL;
YMEHHUE BBINOJHATh pacu€Thl Mo (opmysam, MpeoOpa3oBaHUs LEJbIX, JPOOHO-PALMOHANBHBIX BBIPAXKEHUN H
BBIPAXEHHH C KOPHSIMHU, pa3I0’)KEHHUE MHOTOUJIEHa HA MHOKUTEINH, B TOM YHUCIIE C UCTI0JIb30BaHHEM (GOpMYJT pa3HOCTH

KBaApaToB U KBaJlpaTa CYMMBbI U PA3HOCTH

63



YMeHue onepupoBaTh MOHATUAMU: YUCIOBOE PABEHCTBO, YPABHEHHUE C OJTHOM IIEPEMEHHOM, YNCII0OBOE HEPABEHCTBO,
HEPaBEHCTBO C IEPEMEHHOW; yMEHHE pellaTh JIMHEHHbIE M KBaJgpaTHbIE YPABHEHUS, IPOOHO-pAallMOHANIbHBIC
YPaBHEHUs C OJTHOM NEPEMEHHOM, CUCTEMBI JABYX JIMHEWHBIX YPABHCHUH, JIMHEWHBIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHbIC U JPOOHO-pallMOHAIbHBIE HEPABEHCTBA C OJHOW NEPEMEHHOH, B TOM YMCJE IPU PELICHUM 3a/1ad U3
JpPYTuX MpPEeIMETOB U IPAKTUYECKHMX 3a/ad; YMEHHE HMCIOJIb30BaTh KOOPAWHATHYIO IPSAMYI0 U KOOPAHHATHYIO

IUIOCKOCTH JIJ1s1 U300pakeHUs pellieHui ypaBHEHH, HEPaBEHCTB U CUCTEM

VYMeHHe onepupoBaTh MOHATHAMU: QyHKIHMSA, rpaduK QyHKIUHU, HYIM QYHKIHUH, TPOMEXYTKH 3HAKOIIOCTOSHCTBA,
NPOMEXYTKH BO3pacTaHus, yObIBaHUWs, HAaMOOJbIIEe W HAWMEHbIEe 3HAYCHUS (DYHKIMH;, YMEHHE OIEePUPOBATH
HNOHSATHUSAMH: TpsAMas IMPONOPHUOHANBHOCTh, JHHEHHas (QyHKIMSA, KBaaparuyHas (yHKOMs, oOpaTHas
IPONOPIHUOHATBFHOCTD, Mapadoa, TunepOoa; yMEHHE CTPOUTh rpaduku (YHKIHN, HCIONB30BaTh rpaduku s
OIIpEJICTICHUS] CBOMCTB MPOIIECCOB M 3aBUCHMOCTEH, JUIS PELICHHS 33/1a4 U3 IPYTUX YYEOHBIX MPEIMETOB U peaIbHOU

JKU3HH, YMCHUC BbIPAXKATDH (1)OpMyJIaMI/I 3aBUCUMOCTH MCKY BCIIMYMHAMU

YMeHue ornepupoBaTh MOHATHIMHU: TIOCIEOBATEIBHOCTD, apupMeTHIecKas U TeOMETpUYEecKast POrPECCui; YMEHHUE
MCII0JIb30BaTh CBOMCTBA [TOCIIEA0BATEIBHOCTEHN, (DOPMYJIBI CyMMBI U OOIIETO YjieHa IPU PELICHUH 3aja4, B TOM YHCIIe

3ala4 U3 Jpyrux y‘le6HBIX MpEaAMETOB U peaanofI JKHN3HHU

YMeHnue peuaTh 3ala4i pa3HbIX TUIIOB (B TOM YHCJIC HAa MPOUCHTHI, JOJIM U YaCTH, IBUKCHHUC, paﬁoTy, LCHY TOBApOB
N CTOMMOCTBH IOKYIIOK M YCJIYI, HAJIOTH, 3aAa4u H3 obOacTu YOpaBJICHUA JTAYHBIMU U CEMEHHBIMU (bHHchaMI/I);
YMCHHUEC COCTABJIATH BBIPAXKCHUSA, YPABHCHUA, HCPABCHCTBA MW CHCTCMbI 110 YCJIOBHUIO 3aJld4H, HCCICHOBATH

MOJIYYCHHOC PCIICHNUEC U OLICHUBATD HpaBI[OHOZ[O6HOCTI> IMMOJIYUCHHBIX PE3YyJIbTAaTOB

YMeHue omnepupoBaTh MOHATHUSAMHU: (QUIYypa, TOUYKA, OTPE3OK, MpsiMas, Jy4, JIOMaHas, Yrojl, MHOIOYTOJIbHUK,
TPEYTOJIbHUK, PAaBHOOEIPEHHBIH W PAaBHOCTOPOHHHUM TPEYTOJbHUKH, IMPSIMOYTOJbHBIA TPEYroJbHUK, MeJIuaHa,
OHCceKTprca U BbICOTA TPEYTOJIbHHMKA, YETHIPEXYTONbHUK, Mapaiie]orpaMM, poMO, MpSIMOYTOJIbHUK, KBajapar,

Tpaneuus; OKpyKHOCTb, KPYT, KaCaTCJIbHas; SHAKOMCTBO C IPOCTPAaHCTBCHHBIMU (I)I/Il“ypaMI/I; YMCHUC pCIIATh 3ada4H,
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10

B TOM 4YHUCJIC U3 HOBCGZ[HGBHOﬁ JKU3HHU, Ha HAXOXIACHUC I'COMCTPUYCCKUX BCIWYHNH C NMPUMCHCHUCM HU3YUYCHHBIX

cBOMCTB (huryp u pakToB

YMeHue onepupoBaTh MOHATHSAMH: PaBEHCTBO (UTYp, PaBEHCTBO TPEYroOJIbHUKOB; MapajuIebHOCTh U
NEePIEHANKYISAPHOCTD MPSAMBIX, YTOJI MEXIY MPSMBIMH, MEPICHINKYIISAP, HAKIOHHAs, MPOEKLus, mogooue duryp,
MOJOOHBIE TPEYTrOJbHUKHU, CUMMETpPUS OTHOCHUTENIBHO TOYKH M MPSMOM; yMEHHE paclo3HaBaTh pPaBEHCTBO,

CUMMETPHIO U TI0J1001e (HUryp, HapajiebHOCTh U MEPIEHAUKYIISIPHOCTD MPSIMBIX B OKPY>KaIOLIEM MUPE

11

12

13

YMeHue onepupoBaTh NOHATUIMU: ITTUHA, PACCTOSIHUE, YToJI (BEJIMUMHA yTila, CHHYC U KOCUHYC yTjla TPEYToJIbHUKA),
IUIONIA/Ib; YMEHUE OLIEHUBATh pa3Mephl MPEAMETOB U 00BEKTOB B OKPYIKAIOIIEM MUPE; YMEHHUE IPUMEHSATH (POPMYIIbI
nepuMeTpa M IUIOMAAM MHOTOYTOJIBHUKOB, IJIUHBI OKPYXKHOCTH W IUIOIIAAM Kpyra, o0beMa MPsSMOYTOJbLHOTO
napajuiefienurnena; yMEeHHe NPUMEHATh NPU3HAKKM PAaBEHCTBA TPEYTrOJbHUKOB, TEOPEMY O CyMME YIJIOB
TpeyrosibHuKa, Teopemy Iludaropa, TpUroOHOMETPUUECKHUE COOTHOIICHHUS ISl BBIYMCICHUS JIUH, PACCTOSHHM,
IIomangeu

YMenue n300paxkaTh IUIOCKHE (UTYPHl U WX KOMOWHAIMH, MPOCTPAHCTBEHHBIC (PUTYpHI OT PYKH, C ITOMOIIBIO

‘lepTé)KHHX HHCTPYMCHTOB H JJICKTPOHHBIX CPEACTB 110 TCKCTOBOMY WJIM CUMBOJIBHOMY OIIMCAaHHUIO

YMeHnue ONCpHUPOBATh MOHATHUAMU: IMPAMOYIOJIbHasds CHUCTEMAa KOOPAWHAT, KOOPAWHATBI TOYKH, BCKTOP, CyMMa
BCKTOPOB, NPOU3BCACHNUEC BEKTOPA HA YUCJIO, CKAIAPHOC IMMPONU3BCACHUC BEKTOPOB; YMCHHUEC HUCII0JIb30BAaTh BEKTOPEI U
KOOpAUWHATHI UIA IPEACTABIICHUS JaHHBIX U PCIICHU 3a/1da4, B TOM YUCJIC U3 APYTUX yLIe6HBIX npeaAMCTOB U peaHLHOﬁ

KHU3HU

14

YMeHue onepupoBaTh MOHSITUSIMH: CTOJOMKOBBIE M KPYTrOBbIE AMArpaMMbl, TaOJIMIbI, CpeaHEe aprupMETHUECKOE,
Me/MaHa, HauOoJbIllee 1 HAMMEHbIIee 3HaUeHUs, Pa3Max YMCIOBOro Habopa; yMeHHe U3BJIEKAaTh, UHTEPIPETUPOBATh
U 1peobpa3zoBbiBaTh MH(OPMAIINIO, MPEICTABICHHYI0 B TaOIMIaX M Ha JMarpaMMax, OTpa)karollyl0 CBOMCTBa U
XapaKTEpUCTUKHU PEAJIbHBIX MPOLIECCOB U SIBJICHUN; YMEHUE paclo3HaBaThb U3MEHUYMBBIE BEJIMUMHBI B OKPYKaIOIIEM

MUpE
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YMeHue omnepupoBaTh MOHATUAMHU: CIy4YalHBIH ONBIT (CIy4alHBIH HSKCHEPUMEHT), SJIEMEHTapHOE COObITHE
(37eMeHTapHBI MCXOJ) CIIy4allHOI'O OIIbITa, CIy4aiHOEe COOBITHE, BEPOSTHOCTh COOBITHS; YMEHHE HaXOIUTh
BEPOSTHOCTH CIIy4allHBIX COOBITHI B OIBITaX C PABHOBO3MOKHBIMHU 3JIEMEHTApHBIMU COOBITHSIMH; YMEHHUE PEIaTh
3aJjaud METOJIOM OpPIraHM30BaHHOIO Iepedopa U C HCHOJIb30BAHMEM IpaBWJIa YMHOXKEHMS; YMEHHUE OLICHUBATh
BEPOSITHOCTH pEAbHBIX COOBITHH W SBJICHUH, MOHUMATh POJIb MPAKTUYECKH TOCTOBEPHBIX M MAJOBEPOSITHBIX
COOBITHI B OKpY KaIOIIEM MUPE U B )KU3HU; 3HAKOMCTBO C IIOHATUEM HE3aBUCUMBIX COOBITUI; 3HAKOMCTBO C 3aKOHOM

OOJIBIIMX YHCEI U €T0 POJIbIO B MAaCCOBBIX SABJICHUAX

16

YMmenue BI)I6I/IpaTI) HOI[XOI[?IHII/Iﬁ I/I3y‘~I€HHI>II71 MCTOH MJid PCIICHUA 3aaa4u, IIPUBOJUTL NPUMCPBI MAaTCMATUUCCKUX
3aKOHOMepHOCTCI>'I B MIpHUPOAC U KHU3HHU, PACIIO3HABATDH IIPOABJIICHUEC 3aKOHOB MATCMATHKU B UCKYCCTBC, OIIUCBHIBATH
OTACJIbHBIC BBIAAOIINUECCA PE3YyJIbTAaThl, IOJTYYCHHBIC B XOJA€ PAa3BUTUA MATCMATHKU KaK HAYKH, IIPUBOAUTH IPHUMEPLI

MAaTEMATUYCCKHUX OTKpBITI/Iﬁ H UX aBTOPOB B OTE€YECTBEHHOM U BCCMHpHOﬁ HCTOpUHU
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HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA OI'D ITO MATEMATHKE

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1 Hucna u BIYUCICHUS

1.1 Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI

1.2 OOBIKHOBEHHBIE U JIECTUYHBIE IPOOU, IPOLIEHTHI, OECKOHEUYHbIE IEPUOANYECKHE APOOH

1.3 ParnmonanbHeie uncia. ApupMeTHuecKue onepayy ¢ paioHAIbHBIMA YACIaMU

1.4 JlelicTBUTENbHBIE YUCIa. APH(PMETHIECKHE ONIEPALIMH C ACHCTBUTEILHBIMU YUCIAMH

1.5 [TpuGnuxEHHbBIE BEIUMCIICHUS, TPABUIIA OKPYTJICHHSI, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BbIYMCIEHUN
2 Anrebpanyeckue BbIpaXXEHUS

2.1 bykBeHHble BbIpaXeHUsI (BBIPaXKEHUS C IEPEMEHHBIMU )

2.2 Crenens c 1enbM nokasareneM. CTeneHb ¢ paluoHalbHBIM oka3areiaeM. CBoWCTBa CTEIEHU

23 MHorousneHsl

24 Anrebpanyeckast 1poOb

2.5 Apudmernueckuit KOpeHb HaTypaJbHOM cTeneHu. J{efcTBHs ¢ apuMETUYECKUMH KOPHSIMHU HATypalbHOM CTETIEHU
3 VYpaBHEHUsI U HEPABEHCTBA

3.1 Lenble u 1poOGHO-panioHanbHbIe ypaBHEHUS. CUCTEMBI M1 COBOKYITHOCTH YpaBHEHUI

3.2 Lenbie u 1poOHO-paIOHAIbHBIE HepaBeHCTBA. CUCTEMBI U COBOKYTTHOCTH HEPaBEHCTB

33 Pemrenne TekcTOBBIX 337124
4 Yucnosle NOCIIET0BATENBHOCTH
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4.1

[TocnemoBaTeIbHOCTH, CIIOCOOBI 3aaHus OCIIeI0BATEIbHOCTEH

4.2 Apudmernueckas u reomerpuueckas nporpeccuu. @opmyiia ClI0KHBIX POLEHTOB
5 OyHKIMU
@ynk1us, crnocoos! 3aaanus pyHkuuu. ['paduk Gynkmun. O6macTs onpeaeseHus U MHOXECTBO 3HaueHUH (ynkiun. Hymu
5.1. ¢ynkuuu. [IpomexxyTku 3HAaKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIMH. MakCUMyMbl U MUHUMYMBI (DyHKIIWH.
HauOosnbuiee n HanmeHblee 3HaYeHUE GYHKINUN HA IPOMEKYTKE
6 Koopannats! Ha IpsMO U INIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlekapToBbI KOOPAMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpruueckue GpuUrypsl 1 UX CBOMCTBA
7.2 TpeyronbHuk
7.3 MHOroyrojabsHUKU
7.4 OKpY>KHOCTb U KPYyT
7.5 N3mepenne reoMeTpu4eCKuX BEIUYUH
7.6 BekTops!l Ha TII0CKOCTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OnwucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
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8.4

MHuoxecTBa

8.5

I'padmr
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

— Marematuka. Anrebpa: 7-i kimacc: 6a30Bbiii ypoBeHb: MakaperaeB FO.H., Munaiok H.I'., Hemkos K.W. u npyrue; mox
pen. TensikoBckoro C.A.. AkuunonepHoe oo6mectBo "M3narensctBo "[Ipocemnienne"
— Marematuka. Anrebpa: 8-if kimacc: 6a30Bbii ypoBeHb: MakaperaeB FO.H., Munaiok H.I'., Hemkos K.W. u npyrue; mox
pen. TenskoBckoro C.A. AkmmonepHoe o6rectBo "M3narensctBo "[Ipoceemnienue”
— Marematuka. Anre0pa: 9-ii kiacc: 6a3oBbiit ypoBeHb: MakapbrueB FO.H., Munatok H.I'., Hemkos K.W. u npyrue; nox
pen. TemskoBckoro C.A. nepaboranHoe. AkiinonepHoe odmecto "N3naTenscTBo "[Ipocsernienne”
METO/IUYECKHUE MATEPHUAJIbI JJIS1 YUYUTEJISA
AHanu3 yueOHHUKOB M TUJAKTHYECKUX MocoOuid. Pabouure nporpammel o MareMatuke 5-9 kiaccsl. MeTonuueckue nmocoous
K yueOHukam @ITY 2022 nns 5-9 kinaccos. Pexum noctyna: https://cloud.prosv.ru/s/CwTk85JdbHCP&dt .
YueOHuku u yueOHbIe TocoOms o maTeMatuke 1t 5-11 kmaccoB B popmate pdf. Pexxum nocryna:
https://cloud.mail.ru/public/ct1n/b9ih1Dqtx

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://edsoo.ru/constructor
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