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IMMOACHUTEJIBHASA 3AIINCKA

AunreOpa SIBJISIETCSI OTHUM M3 OMOPHBIX KYpPCOB OCHOBHOTO OOINEro 0Opa3oBaHUs: OHAa 0OECICUYMBACT M3YUCHHE NPYTHUX JUCIUIUINH, KaK
€CTECTBEHHO-HAYYHOI'0, TaK U TYMAaHUTAPHOTO IMKJIOB, €€ OCBOCHHWE HEOOXOIUMO UIS MPOJOIDKEHHUS 00pa30BaHUS U B TOBCEIHEBHON KHU3HH.
PazButue y oOydaromuxcsi Hay4YHBIX INPEACTABICHUNH O NPOUCXOXKIEHHUH M CYIIHOCTH airedpanyeckux aOCTpakiuii, crocode OTpaxeHus
MaTeMaTHYECKOW HAayKOW SBJICHHUH M MPOIIECCOB B TMPUPOJE W OOIIECTBE, POIM MATEMaTHYECKOrO0 MOJCIMPOBAHUS B HAyYHOM TO3HAHWH U B
NPaKTUKE CIIOCOOCTBYET (OPMUPOBAHUIO HAYYHOI'O MHPOBO33PEHHS M KAa4ECTB MBIIIJICHHUS, HEOOXOJUMBIX JUIS aJanTallid B COBPEMEHHOM
nudpoBom obmecTBe. M3yueHue anreOpbl oOecrieunBacT pa3BUTHE yMEHHUsS HAOMI0aTh, CPAaBHHBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHUYHOCTH MBIIIJICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO 0OOCHOBBIBATH CBOM JICUCTBHSI M BBIBOABI, (DOPMYITUPOBATH YTBEpKACHMSI. OCBOCHUE
Kypca anreOpbl 00ecrieYnBaeT Pa3BUTHE JJOTHUECKOT'0 MBIIIUICHUS 00yYarOIINXCsl: OHU MCIIONB3YIOT JACAYKTUBHBIC U HHIYKTHBHBIC PACCYXICHUS,
0000IIeHre U KOHKpETHU3aIluio, adcTparupoBanue u aHanoruro. OOydeHHe anreOpe MpeanoyiaracT 3HAYUTENBHBI OO0BEM CaMOCTOSITEITHLHOM
JeSITEIBHOCTH 00YYarOIIUXCsl, TOATOMY CaMOCTOSITEIIBHOE PEIICHUE 3a/1a4 SBIISIETCS peai3alieil e TeIbHOCTHOTO MPUHITUIIA 00 yUCHHSL.

B cTpykType nporpammel yue6HOro Kypcea «Anredpa» aas OCHOBHOI'O 0oOlIero o0pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COJEpPKATEIbHO-
METOIUYECKHe TUHUU: «Huclna U BBIYUCICHUS», «ANredpandeckie BhIpAXCHHs», «YpaBHEHUS U HepaBeHCTBa», «DyHkiumy. Kaxmas u3 stux
COJZIEPKATEIIbHO-METOANYECKUX JTUHUN PA3BUBACTCS HA NMPOTSIKEHHM TPEX JIET U3YYEHUS Kypca, B3aMMOJIEHUCTBYS C JAPYTMMH €ro JMHUsMH. B
XO7Ie U3y4eHHs yueOHOro Kypca 00ydaronmMces MPUXOJUTCS JTOTMYECKH pacCyKaaTh, HCIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIH s3bIK. B cBs3M C
9TUM B TPOrpaMMy y4eOHOro Kypca «AJjredpa» BKIIOUEHBI HEKOTOPHIE OCHOBBI JIOTMKH, IMPEICTABICHHBIE BO BCEX OCHOBHBIX paszjeliax
MaTeMaTHYeCKOro OOpa3oBaHUs W CIIOCOOCTBYIOIIME OBJIAJCHHIO OOYYarOIIMMHUCS OCHOB YHUBEPCAIBHOTO MAaTEMaTHYECKOro S3bIKa.
ConeprkaTeIbHON B CTPYKTYPHOH OCOOCHHOCTBIO YUEOHOTO Kypca «Anre0pay sBISETCS €ro HHTEIPUPOBAHHBIN XapakTep.

COI[Cp)KaHI/Ie JmHNN «Yurcna M BBEIYMCIICHHUS CIIY>XXKUT OCHOBOH JJIA I[aJ'II;HefIHIeFo HU3Y4YCHUSA MATCMATUKH, CHOCO6CTBy€T Pa3sBUTUIO Y
00y4arouxcs JTOTHYeCKOro MBIIIIEHUS, POPMUPOBAHUIO YMEHUS MOTB30BATHCS AITOPUTMAMHU, a TAK)KE MPUOOPETEHUIO MPAKTHUYECKUX HABBIKOB,
H€O6XO)II/IMI)IX JJIA HOBCCI[HCBHOI\/'I ’)KU3HU. PasBuTHe NOHSATHS O YUCIIE HA YPOBHEC OCHOBHOT'O O6HICFO O6p330BaHI/I$[ CBsA3aHO C pallMOHAJIbHBIMHA U
UpPpalMOHATIBHBIMH YHCIaMU, (POPMUPOBAHUEM IPEICTABICHUN O JEHCTBUTENBHOM YHCIe. 3aBEpIICHHE OCBOCHUS YHCIOBOM JTMHUHM OTHECEHO K
cpenHeMy o01eMy 00pa3OBaHHMIO.

Conepkanue JByX anreOpandyeckux JUHHA — «AnreOpandeckue BBIpaKEHHs» U «YPaBHEHUS M HEPABEHCTBA» CIOCOOCTBYET
(GOpMHUPOBaHUIO Yy OOYYArOIIUXCS MaTEMAaTHYEeCKOTO armrmapara, HeoOXOIMMOTro Ul pEIIeHUs 3aqad MaTeMaTHKH, CMEKHBIX IMPEIMETOB U
NPaKTUKO-OpPUEHTUPOBAHHBIX 33/7a4. Ha ypoBHE OCHOBHOro 00miero oOpa3oBaHMs Y4eOHBIM MaTepuall TPYNIHPYETCS BOKPYT pallMOHAIBHBIX
BhIpOXEHUI. AnreOpa JEMOHCTPUPYET 3HAYCHHE MAaTEMAaTHUKU KaK s3bIKa JUIS MMOCTPOCHHSI MAaTEMaTHYECKHX MOJIENICH, OMMCAHUS MPOIIECCOB U
SIBIICHUI pealbHOro Mupa. B 3amaun oO0ydeHus anreOpe BXOIAT TaKKe NalbHEHIee pa3BUTHE allTOPUTMUYECKOTO MBIIUICHHSI, HEOOXOIMMOro, B



YaCTHOCTH, JUISI OCBOSHUSI Kypca MH()OPMATHKH, W OBIAJICHHE HABBIKAMU JEAYKTUBHBIX paccyxiacHuid. [IpeoOpa3oBaHrne CHMBOJBHBIX (OpM
CIoCOOCTBYET PAa3BUTHIO BOOOPaKEHHUSI, CTOCOOHOCTEHN K MAaTeMaTHYECKOMY TBOPUECTBY.

Conepxanne (GyHKIIUOHATHHO-TpaUUIECKON JMHUM HAIEJIEHO Ha TOJNy4YeHHE OOYyYarOIIMMUCS 3HAaHWW O (QYHKIMSIX KakK Ba)KHEHIICH
MaTeMaTHUYECKON MOJENH JIJIsl OMUCAHMS U UCCIEIOBAaHUS Pa3HOOOPAa3HBIX MPOLIECCOB U SBJICHHI B mpupoje u obiiectBe. M3yueHue marepuana
CIOCOOCTBYET Pa3BUTHIO y OOYYarOIIMXCS YMEHHs HCIONb30BATh Pa3IUYHbIE BbIPA3UTEIbHBIE CPEJICTBA SI3bIKa MaTEMaTHUKU — CJIOBECHBIE,
CUMBONIMYECKHE, rpapuueckre, BHOCUT BKIIAJ B OPMHUPOBAHUE MPEACTABICHUN O POIM MAaTEMATHKU B PA3BUTHH [TUBUIM3AIUU U KYJIBTYPHIL.

CormacHo yuyeOHOMY TUTaHy B 7-9 Kiaccax m3ydaetcsl y4eOHbIH Kypc «AnreOpay, KOTOPBIN BKIIOYACT CIEIYIONINE OCHOBHBIC Pa3ieiibl
cozepxkanusi: «Hucna u BEIYUCICHU», K ANITeOpanyecKue BIPAKEHUD», «YPaBHEHUS U HEPABEHCTBAY, « DYHKITUNY.

Ha uzyuenue yuebHoro kypca «Anredpa» orBoautcs 306 yacos: B 7 kinacce — 102 yvaca (3 vaca B Henenio), B 8 kinacce — 102 yvaca (3 yaca B
Hezeno), B 9 kiacce — 102 yaca (3 yaca B HEZIEIIO).



COJAEPKAHUE OBYUYEHMUSA
7 KJIIACC

Yuciia 1 BBIYMCICHUSA

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, TEPEX0]l OT OAHOW (OpMBbI 3amucu aApodei k apyroi. [loHATHE pallMOHATBFHOIO YMCIIA, 3aIluCh,
CpaBHEHHE, YINOpSAJAOYMBAHUE PAIMOHAIBHBIX 4yucesl. ApupMeTHdyeckue ACHCTBUS C PAllMOHATIBHBIMHM uuciIamu. Pemenue 3amad u3 peanbHON
NPAaKTUKU Ha YacTH, Ha IPOOH.

CreneHnb ¢ HaTypaJbHbIM IOKa3aTeJIeM: OIpeJesieHue, MpeoOpa3oBaHUe BHIPAKEHUN HAa OCHOBE ONpENENICHUs, 3alHuCh OOJIBIIMX YHCEl.
[IporenTsl, 3aMuck TPOIEHTOB B BUAE APOOH M JpoOW B BHJE MPOIEHTOB. TpW OCHOBHBIE 33/1a4M HA MPOICHTHI, PEIICHUE 33a1ad U3 peabHON
IIPAKTHUKH.

[IprMeHeHne NPU3HAKOB ACIUMOCTH, PA3JIOKEHNE HA MHOKUTENIN HATYPAJIbHBIX YUCET.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE TIpsMasi U oOpaTHasi MpOIOpIHOHAIBHOCTH.

AureOpanyecKkue BbIpasKeHUs

IIepeMeHHBIE, YMCIIOBOE 3HAYEHHUE BBIPAYKEHU C IIEPEMEHHOU. JlonycTrMBble 3HaueHus IIepeMeHHbIX. [IpencraBinenue 3aBUCUMOCTH MEXKIY
BEIMYMHAMU B Buje (opmynsl. Beruncinenus no ¢opmynam. IlpeoOpa3oBaHue OyKBEHHBIX BBIPQXKEHUM, TOXKIECTBEHHO PABHBIC BBIPAKECHMUS,
npaBuiIa MpeoOpa3oBaHUs CYMM U POHU3BEICHH, TPaBUiIa PACKPBITUS CKOOOK U TIPUBEACHUS MTOAOOHBIX ClIaraeMbIX.

CBoJiCTBa CTENEHNU C HATYPAIBHBIM ITOKA3aTENIEM.

Opnnounensl 1 MHorowieHbl. CreneHb MHorousjaeHa. CioxkeHHE, BBIYMTAHHWE, YMHOXXEHHE MHOIOUYJIEHOB. POpMyJibl COKpPaLIEHHOIO
YMHOXEHHS: KBaJpaT CyMMBbI M KBaapaT pasHocTH. DopMyiia pa3HOCTU KBaIpaToB. Pa3inoxkeHne MHOIOWIEHOB HA MHOKHUTEIIH.

YpaBHeHUs M HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHUsI, TpaBUiIa peodpa3oBaHus ypaBHEHHUs, PABHOCHUIBHOCTh YPaBHEHUH.

JluHeitHoe ypaBHEHHME C OJHOM MEPEMEHHOW, YHCJIO KOpPHEH JIMHEHMHOro YpaBHEHHUs, PEIICHUE JUHEHHBbIX ypaBHeHHU. CocTaBieHue
YPaBHEHUH 110 YCIIOBMIO 3a/1auu. PernieHne TeKCTOBBIX 3a4a4 ¢ IIOMOIIBIO YPaBHEHUI.

JluneliHoe ypaBHEHHE C JByMs IepeMEHHbIMU U ero rpapuk. Cucrema IBYX JUHEHHBIX YpaBHEHUH ¢ JByMs NepeMeHHbIMU. Perienue
CHCTEM YpaBHEHHUI cI0cOOOM MOICTaHOBKH. [IpuMepsI peleHns TEKCTOBBIX 3a/1a4 C TIOMOIIBIO CUCTEM YPaBHEHUH.

DOyHKIUN

KoopauHara Touku Ha npsiMoid. YuciioBeie NpoMexyTKU. PaccTosiHue Mexay JByMsl TOUKaMU KOOPIMHATHOM IIPSIMOM.



[IpsimoyronbHas cucrema koopauHat, ocu Ox m Oy. Abcmucca W opAMHATa TOYKM HA KOOPAMHATHOM TUIOCKOCTH. IIpmmepsr rpadukos,
3aJaHHbIX (opmynamu. UreHue rpadukoB peanbHbIX 3aBucuMocTed. [Tonsatue Qynkiuu. I'paduk ¢ynkumu. CpoiictBa ¢yHkumid. JIuneiHas
bynkuus, e€ rpaduk. ['paduk Gynkuuu y = |X|. ['paduueckoe perieHue TMHEHHBIX YPaBHEHUI U CUCTEM JIMHEWHBIX YPaBHEHHI.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MTPOrpaMMbl YIeOHOTO Kypca «Anredpa» XapaKkTepu3yroTcs:

1) narpuoTnyeckoe BOCIIUTAHUE:

IPOSIBJICHUEM MHTEpEca K MPOLUIOMY U HACTOSALIEMY POCCUNCKON MaTeMaTUKH, LIEHHOCTHBIM OTHOLIEHHEM K JOCTHKEHMSIM POCCHUMCKHX
MaTeMaTHKOB U POCCUIHCKOM MaTeMaTUUECKOM LIKOJIbI, K MCIIOIb30BaHUIO 3TUX JOCTUKEHUHN B IPYTUX HayKaxX U MPUKIATHBIX chepax;

2) rpaxIaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO OO0S3aHHOCTEHW TIpakJaHWMHA M pealu3alid ero IpaB, MNPEACTaBIEHHEM O MaTeMaTHYeCKMX OCHOBAxX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJIEHUH, MPOLEAYp Tpa)KIaHCKOro oOIiiecTBa (Hampumep, BBIOOPHI, OMPOCHI), FOTOBHOCTHIO K
00CYXJIEHUIO AITUYECKUX NPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUN HAyKHU, OCO3HAHMEM Ba)KHOCTH MOPaJIbHO-3THUECKUX
MPUHIIUIIOB B AEATEILHOCTH YYEHOIO;

3) TpyaoBOE BOCIINTAHME:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE B PELICHWM IPAKTUUYECKUX 3aJa4 MaTeMaTHYeCKOM HaIpaBIEHHOCTH, OCO3HAHUEM BaXKHOCTH
MaTeMaTHYeCKoro o0pa3oBaHUS HA MPOTSHKEHWHM BCEH JKM3HU IS YCTIEUIHOM Mpo(ecCHOHAIBHOW AESTEIHHOCTH U PAa3BUTHEM HEOOXOAUMBIX
YMEHUH, OCO3HaHHBIM BBIOOPOM U MOCTPOCHUEM MHIMBUIYAIbHOW TPAeKTOPUH 00pa30BaHUS U KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX HHTEPECOB
¥ OOIIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCTIMTAHME:

CIIOCOOHOCTBIO K SMOLIMOHAIBHOMY U 3CTETUYECKOMY BOCHPHUATHIO MaTEMaTHUYECKUX OOBEKTOB, 3a/1a4, PELICHUM, pacCy:KIeHUN, YMEHHUIO
BUJIETh MATEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HueHHOCTH HAYYHOI'O NMO3HAHUSA:

OpHEHTAIE! B JESITEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEACTAaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHUS YEIOBEKa,
HOpUPOABI U OOLIECTBA, TOHUMAaHUEM MaTEeMAaTHYECKOH HAYKH Kak c(epbl YeTOBEUECKON AEATEIbHOCTH, 3TANOB €€ pa3BUTUS M 3HAYMMOCTHU TS
pPa3BUTHSI LUMBUIM3ALUM, OBJIAJICHHMEM S3bIKOM MAaTEMaTUKH M MaTEMaTHMUECKOM KyJIbTypOW KaK CpEACTBOM I103HAHUS MHpA, OBJIAaJACHUEM
IPOCTEHIINMHU HaBbIKAMH UCCIIEA0BATENbCKON JeATEeIbHOCTH;

6) puznueckoe BocnuTanue, GopMupoBaHNe KyJIbTYPbI 310POBbSl H IMOLMOHAIBHOIO 0J1arONoJyYus:



TOTOBHOCTBIO IPUMEHSATh MaTEeMAaTUYCCKUE 3HAHUS B MHTEPECaX CBOCTO 370POBbsI, BEJACHHSI 3I0POBOr0 00pa3a KU3HU (30pOBOE MTUTAHHUE,
cOamaHCUPOBAaHHBIA PEXUM 3aHATHI U OTAbIXA, peryisipHas (pusnveckas akTUBHOCTB), COPMUPOBAHHOCTHIO HABbIKA pedrekcuu, MpU3HaHUEM
CBOETO IIpaBa Ha OMMOKY M TaKOro e MpaBa APyroro 4eJoBeKa;

7) 3K0JI0TN4YeCKOe BOCIIUTAHHE:

OpUEHTallMel Ha MPUMEHEHHE MaTeMaTUYECKUX 3HaHUM 7S pelieHus 3a/1a4 B 00JacTH COXPaHHOCTH OKPY’KaroUel cpelibl, MIIaHUPOBaHUS
MOCTYIKOB M OIICHKU MX BO3MOXKHBIX MOCIIEJCTBUH JIJISI OKPY>KAIOIIEH Cpefibl, 0OCO3HAHUEM TJI00ATFHOTO XapaKTepa YKOIOTUYECKUX MPOoOIeM U
MyTEH UX PEIICHUS;

8) ajanTauus K M3MEHSAIIIUMCS YCJIOBHAM COUMAIbHOW M NPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBUAX HEONPEIEIEHHOCTH, MOBBIIICHHIO YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 IPAKTHUYECKYIO
ACATCIIBHOCTb, B TOM YHCJIC YMCHUC YUUTLCA Yy APYrux J'IIOI[GI;'I, an06peTaTL B COBMECTHOH JACATCIIbHOCTH HOBBIC 3HAHUWsI, HABBIKH U
KOMIIETEHIIUU U3 OMbITa IPYTHUX;

H€O6XOI[I/IMOCTI>IO B (1)OpMI/IpOBaHI/H/I HOBBIX 3HaHI/II\/'I, B TOM YHUCIJIIC q)OpMYJ'II/IpOBaTI) nJICHu, IMOHATHSA, TUIIOTE3bI 00 o0OBeKTax u SBJICHUAX, B
TOM YHCIIe PaHee HEM3BECTHBIX, OCO3HABATH AC(PHUIIMTHI COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE pa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIlMIO, BOCIPUHHUMATHh CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIMHMI KOHTPMED,
KOPPEKTUPOBATh IPUHUMAEMbIE PEIIeHUs U IeHCTBUA, (POPMYIUPOBAThH U OLICHUBATH PUCKHU U MOCIEACTBHS, (HOPMHPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATHI
Io3HaBaTe/bHbIE YHUBEPCAJIbHbBIE Y4eOHbIE el CTBUSA

ba3oBble JiornuecKkue AeicTBHSA:

® BBIBIATh M XapaKTEpU30BaTh CYIIECCTBEHHbIC MPHU3HAKM MAaTEMATUYECKHMX OOBEKTOB, MOHSITHM, OTHOIICHUH MEXAY IOHSATUSMH,
(GbopMynupoBaTh OIpeeeHUs] MOHATHH, YCTaHABIMBATh CYIIECTBEHHBIH NpPU3HAK KiacCU(UKAIMM, OCHOBAHUSA Ui OOOOIIEHUS U
CpaBHEHUS, KPUTEPUU ITPOBOAUMOIO aHAJIN3A;

e BOCHPHUHHMMATH, GOPMYIUPOBATH U MPEOOPA30OBBIBAThH CYXKJIECHUS: YTBEPAUTEIbHbIE U OTpULIATENIbHbIE, €IMHUYHbIC, YACTHBIE U O0IIuE,
YCIIOBHBIE;

® BBIBIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3W U MPOTUBOpeuus B (akTax, JaHHBIX, HAOMIOJCHUSIX U YTBEPXKICHUSX,
IpeaiaraTb KpUTEPUU IS BBIABICHUS 3AKOHOMEPHOCTEH U IPOTUBOPEUMIA;

® JIeIaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U MHIYKTUBHBIX YMO3AK/IIOYCHUHN, YMO3aKIFOYCHUH 110 aHAJIOTUH;



p336I/IpaTI) J0Ka3aTcjabCTBA MAaTEMATHYCCKUX yTBCp)K}ICHI/Iﬁ (HpﬂMLIe nu or HpOTI/IBHOFO), IMPOBOAUTE CAMOCTOATCIIBHO HECCJIOXKHBIC
JI0Ka3aTelbCTBA MaTeMaTUYeCKUX (PaKTOB, BHICTpAaUBATh apryMEHTAIUIO, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, OOOCHOBBIBATH
cOOCTBEHHBIC PACCYKICHUS,

BBIOMpATH CIIOCO0 pemeHus y4eOHOM 3aauu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUs, BHIOUPATh Hanbosee MOAXOIAIINN ¢ yIETOM
CaMOCTOSITENTFHO BBIJCIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBareabcKue AeiicTBUS.

UCIONB30BaTh BOIMPOCHI KAaK HMCCIIEIOBATENbCKUIA MHCTPYMEHT MO3HAHUS, (OpPMYyIUpOBaTH BOIPOCHI, (UKCHPYIOLIUE MPOTUBOPEUHE,
po0OsIeMy, CAMOCTOSITEJIbHO YCTaHABIMBATh UCKOMOE U TJaHHOE, (OPMUPOBATH THIIOTE3Y, apTyMEHTUPOBATh CBOIO MO3UIUIO, MHEHHE,
MIPOBOJAMUTH MO CAMOCTOSATEIBHO COCTABICHHOMY IUIAHY HECJIOXHBIA SKCIIEPUMEHT, HEOOJbIIOE MCCIEAOBAHUE IO YCTaHOBJIEHHUIO
0COOEHHOCTEH MaTeMaTHUECKOro 00bEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXTy COOOM;

CaMOCTOATENbHO (OpMYIHpPOBaTh O0OOIIEHUS W BBIBOJBI IO pE3yJabTaTaM IMPOBEIEHHOT0 HAOIIOICHHS, MCCIEIOBAHMS, OLIEHUBATH
JOCTOBEPHOCTD MOJTYYCHHBIX PE3yJIbTaTOB, BBIBOJIOB U 0000IICHUH;

MIPOTHO3MPOBATh BO3MOYXKHOE Pa3BUTHE MPOLIECCA, & TAKXKE BBIABUTATh MPEIIOIOKEHUS O €r0 PA3BUTUH B HOBBIX YCIOBHSX.

Pabora ¢ unopmanmeii:

BBISIBIISITH HEIOCTATOUHOCTh U U30BITOYHOCTH MH(GOPMAIUH, TAHHBIX, HEOOXOIMMBIX IS PEIICHUS 3aa4H;

BBIOMPATh, aHATM3UPOBATh, CUCTEMATH3UPOBATh U HHTEPIIPETUPOBATH HH(DOPMAIIMIO PA3IMYHBIX BUJOB U POPM TPEICTABICHUS;
BBIOHMpaTh (pOpMy mpecTaBiieHus HHPOPMAIUU W WILTIOCTPUPOBATh pPeliaeMble 33Jjaui CXeMaMH, JUarpaMMaMu, HHOW TpaduKoi U uX
KOMOMHAIIASIMU;

OLICHUBATh HAAEKHOCTh HH(DOPMALIUU IO KPUTEPHUSIM, MTPEITIOKECHHBIM YUUTEIIEM WK CPOPMYITUPOBAHHBIM CAMOCTOSTEIIBHO.

KOMMyHI/IKaTHBHbIe YHUBEPCAJIBbHBIC y‘leﬁl—lble JeHCcTBHUA:

BOCIIPUHUMATh U (OPMYIHUPOBATH CYKIECHUS B COOTBETCTBHM C YCIOBHSMM U LIEISIMU OOIIEHHS, SICHO, TOYHO, TPAMOTHO BBIpa)xxaTb
CBOIO TOUKY 3PEHHUS B YCTHBIX U IUCbMEHHBIX TEKCTaX, JABATh MOACHEHMs 110 XOIy PEIIEHHs 3a/a4d, KOMMEHTUPOBATh [10Jy4EHHBbII
pe3yabTar;

B XOJie OOCYXJEHHs 3a/JaBaTh BOMNPOCHI IO CYIIECTBY OOCYKJaeMoOil TeMbl, NMpoOJIeMbl, pEelIaeMoil 3ajauM, BBICKA3bIBATh MWJEH,
HalleJICHHbIE Ha IIOUCK PELIEHUS], CONIOCTABIISATh CBOU CYXKICHUS C CYKICHHUSIMH APYTUX YYACTHUKOB JHajiora, oOHapyXKUBaTh pa3inyne
U CXOJICTBO IMO3UIUH, B KOPPEKTHOM hopme (hopMynrpoBaTh pa3HOIIACHs, CBOM BO3PAKEHUS;

MPEJCTABIATh PE3YyJIbTAThl PEIICHUS 33a]a4H, SKCIIEPUMEHTA, UCCIIEI0BaHUs, IIPOEKTA, CAMOCTOSTEIbHO BEIOUPATh (POPMAT BBICTYIUICHUS
¢ yu€ToM 3aJ1ay MPE3EHTALNU 1 OCOOCHHOCTEH ayIuTOPHH;

MIOHUMATh U UCIIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHIMBUAYaJIbHON pabOThI P peIIeHNH YUeOHbIX MaTeMaTUYEeCKHX 33/1a4;



® T[IpUHUMATh LE€Jb COBMECTHOM JAEATEIbHOCTH, IUIAHUPOBATh OPTraHM3allMI0 COBMECTHOW pPalOThl, pacHpenensTh BUIbl padoT,
JIOrOBapuBaThCsl, 00CYKAaTh MPOLIECC U Pe3yabTaT paboThl, 0000IaTh MHEHHS HECKOIbKUX JIIOJICH;
® y4yacTBOBaTh B I'PYMIOBBIX (opMax paboThl (00CYXAE€HUS, OOMEH MHEHUSMH, MO3IOBbI€ LITYPMBl U JPYTUE), BHIIOIHATh CBOIO 4acTh
paboThl U KOOPIMHUPOBATH CBOU JACHCTBHS C APYITHMH WICHAMH KOMAaH/bI, OLCHUBATh KA4eCTBO CBOETO BKJIAJa B OOIIUI MPOIYKT IO
KPUTEPHIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMH B3aUMOJCHCTBUS.
PeryasiTuBHbIe YHUBepcaJibHbIe yueOHbIe 1eiicTBHSA
Camoopranmu3anus:
® CaMOCTOSITENIbHO COCTaBJIATh IUIaH, QJIFOPUTM pEIIEHUs 3aJaud (WINM €ro 4acTb), BBIOMpPATh CHOCOO pelIeHus ¢ y4€TOM HMMEIOLINXCS
PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPHAHTHI PELICHUHN C yI4ETOM HOBOM HH(OpMAITIH.
CaMOKOHTPOJIb, IMOLHOHAJIBHBIH HHTEJVICKT:
e BJIAJIETh CIIOCOOAMH CaMOIPOBEPKHU, CAMOKOHTPOJIS ITPOLIEcca U pe3yJibTaTa pelieH sl MaTeMaTH4YeCKOMN 3a1auu;
® [peABUJAETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPU PEIICHUU 3a/1a4l, BHOCUTh KOPPEKTUBHI B JIEATEIBHOCTh Ha OCHOBE HOBBIX
00CTOSTENLCTB, HAIEHHBIX OIIMOOK, BBIIBJICHHBIX TPYIHOCTEH;
® OICHMBaTb COOTBETCTBHE pe3yJbTaTa MAESITEIbHOCTH IIOCTaBICHHOM LEIM U YCIOBUSAM, OOBSACHATH NPUYUHBI JTOCTHUKEHHS WIH
HEIOCTUKEHHUS 11eJIU, HAXOAUTh OMIMOKY, aBaTh OLEHKY PHUOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K konmy o0yuenus B 7 kjacce 00yJarOIUiCs MOMYyUUT CIACAYIOIIUE IPEIMETHBIE PE3ybTaThI:

Yucsia ¥ BbIYUCICHUA

BrImonHATE, coueTast yCTHBIE U TUCbMEHHBIE TPUEMBI, apu(METHUECKUE IEHUCTBUS C pAllMOHAILHBIMHU YHCIIaMHU.

HaxomuTh 3HaueHMsT YHUCIOBBIX BBIPAKEHMH, NPUMEHATh pa3zHOOOpasHble CIOCOOBI M NPUEMBI BBIUUCIEHHUS 3HAUYEHHH JPOOHBIX
BBIPAXEHU, collepKaliX OObIKHOBEHHBIE U IECATUUYHbBIE IPOOH.

[lepexoaute oT ogHON (HOPMBI 3amMHMCHU YUCEN K JApYyrod (mpeoOpa3oBBIBATH JECATUYHYIO IpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JIECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO ACCITHYHYIO IPOOB).

CpaBHUBATH U YNOPSAJOYMBATH PAllMOHATIBHBIE YUCIIA.

OKpyrasTh YnCia.

BBINONHATE NPUKUAKY U OLEHKY pe3ysibTaTa BBIYMCIICHUH, OLICHKY 3HAYEHHUI YMCIIOBBIX BBIPAKCHUW. BBINOIHATE NEUCTBUS CO CTENECHIMHU
C HaTypaJbHBIMU MTOKA3aTEIISIMH.

[IprMeHATs NpU3HAKK IETMMOCTH, PA3J10KEHNE HA MHOKUTEIIA HATYPAIBHBIX YHCEI.



Pemath npakTUKO-OPUEHTHPOBAHHBIE 3ajaud, CBSI3aHHBIE C OTHOLIEHMEM BEJIWYMH, MPONOPLHOHAIBHOCTHIO BEJIWYMH, MPOLEHTaMH,
UHTEPIPETUPOBATEH PE3yIbTAThl pEIIEHU 3a/1a4 ¢ YI4ETOM OrpaHMUYEHUH, CBA3aHHBIX CO CBOMCTBaMH pacCMaTPUBAEMBIX OOBEKTOB.

AureOpanyecKkue BbIpasKeHUs!

Hcnonb3oBaTh anredpandeckyro TEPMUHOJIOTUIO U CUMBOJIUKY, IPUMEHSATH €€ B IPOLIECCe OCBOEHHS yueOHOro MaTepuaia.

Haxonuts 3HaueHNs: OYKBEHHBIX BBIPAXEHUH IIPU 33JaHHBIX 3HAUYCHUSIX IIEPEMEHHBIX.

BrimonsaTe mpeoOpazoBaHusl LEIO0ro BEIPAXKEHU B MHOTOWICH MTPUBEICHHEM ITOJJOOHBIX CIIaraeéMbIX, pACKPBITHEM CKOOOK.

BbINonHATE YMHOXKEHHE OJHOYJICHA HAa MHOTOWIEH M MHOIOWIEHAa Ha MHOTOYJIEH, MPUMEHATh (POpMyJbl KBaJgpaTa CyMMbI M KBaJpaTa
pa3HOCTH.

OcymecTBiIATh Pa3I0KEHUE MHOIOWIEHOB HAa MHOMKUTEIM C IMOMOILBIO BBIHECEHHMsSI 32 CKOOKHM OOIIEro MHOXKHTENS, TPYHNIUPOBKU
ClIaraeMbIX, TpUMEHEHHs (POpMYIT COKpPAIIEHHOTO YMHOXKEHHS.

[TpumeHsTH TPeoOpa30BaHUS MHOTOUJICHOB /ISl pEIIEHUs pa3IMYHbIX 33]a4 U3 MaTEMaTUKH, CMEKHBIX ITPEIMETOB, U3 pealbHON IMPAKTUKU.

Hcnonp30BaTh CBOMCTBA cTENEHEHN ¢ HaTypalbHBIMU NIOKA3aTeNIMU JJIs IPEOOpa30BaHUs BHIPAKEHUI.

YpaBHeHUS M HEPABEHCTBA

Pemarp nuHeliHble ypaBHEHUS C OJHOW MEPEMEHHOH, NMpUMEHss MpaBHJia Nepexoja OT MCXOAHOIO YpaBHEHHS K PaBHOCUIBHOMY €MY.
[IpoBepsTh, sIBIISIETCS JIM YUCIIO KOPHEM YPaBHEHUS.

[TpumensTH rpaduyeckne METOIbl IPU PELICHUHN JIMHEHHBIX YPABHEHUHN U UX CUCTEM.

[TonGupath mpuMephI Map YKMce, ABISIOMNUXCS PEIICHHEM JIMHEHHOTO YpaBHEHUS C ABYMS IIEPEMEHHBIMHU.

CrpouTth B KOOPIMHATHOM MIIOCKOCTH IpaUK JIMHEHHOrO ypaBHEHUS C IBYMsI IEPEMEHHBIMHU, MOJIb3YACh I'pauKOM, IPUBOJUTH IPUMEPHI
pelleHNs ypaBHEHUS.

Pemare cucremsl ABYX JIMHEHHBIX YpPAaBHEHHH € IBYMsI IEPEMEHHBIMH, B TOM YUCIIE T'padUUeCcKH.

CocTtaBnsTh U pelmaTh JUHEHHOE ypaBHEHUE WM CUCTEMY JIMHEWHBIX YPaBHEHUM 1O YCIIOBHUIO 33/1a4, UHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 33J1aul NIOJyYEHHBIN pe3yibTar.

DOyHKIUHN

N300pakaTh Ha KOOPIMHATHOM MHPSMONM TOYKM, COOTBETCTBYIOIIME 3a/JaHHBIM KOOpAMHATAM, Jy4Hd, OTPE3KH, MHTEPBAJIbl, 3alUCBHIBATh
YHCIIOBbIE IPOMEKYTKH Ha alre0pandyeckoM s3bIKe.

OTmeyaTh B KOOPIMHATHOW IUIOCKOCTH TOYKH MO 3aJaHHBIM KOOpJAMHATaM, CTPOUTH rpadukd JUHEWHBIX (yHKuuid. CTpoUTh Tpadukx
bynkimn y = [x].

OnuceiBaTh ¢ NMOMOIIBIO (PYHKIMH H3BECTHBIE 3aBUCMMOCTH MEXJy BEJIMYMHAMM: CKOPOCTh, BPEMsI, PacCTOSHUE, 1LI€HA, KOJIUYECTBO,
CTOMMOCTb, TPOM3BOIUTENILHOCTD, BpeMsi, 00BbEM padoThI.

Haxoautp 3HaueHne QyHKIMH 110 3HAYEHUIO €€ apryMeHTa.



[TornmaTtp rpaduueckuii crnocod mMpeacTaBiIeHUsT W aHaTu3a WH(OpPMAINU, U3BJIEKATh U MHTEPIPETUPOBATh MHPOPMALUIO U3 TrpadukoB
pEANBHBIX IIPOLIECCOB U 3aBUCUMOCTEH.

K xoniry oO0y4eHus B 8 kijiacce 00y4Jaroniuiicsi MOJIyYUT CICIYIONTUE TPEIMETHBIC PE3YJIbTATHI:

Yucsia ¥ BbIYUCICHUSA

Hcnonp30BaTh HauaJdbHbIE MPEACTABICHUS O MHOXKECTBE JEMCTBUTEIBHBIX YMCEN JUIs CPAaBHEHUS, OKPYTJIEHUS U BBIYHCIEHUHN, N300pakaTh
JICHCTBUTEIbHBIC YMCIIA TOYKAMHU HA KOOPAMHATHOW MPSAMOM.

[TpumeHsTh MOHATHE apU(PMETUYECKOTO KBAPATHOTO KOPHSI, HAXOIUTh KBAJIpaTHBIE KOPHU, UCIOB3YS MPU HEOOXOJUMOCTH KaJIbKYJIATOD,
BBITOJTHATH MPE0Opa30BaHUs BEIPAKEHUH, COJIepKAIINX KBaIpaTHbIE KOPHH, UCTIONIB3Ys CBOWCTBA KOPHEH.

Hcnonp30BaTh 3anucH OONBIINX U MAJIBIX YHCEI C IOMOIIBIO IECATUYHBIX Ipo0eii u creneneii yucna 10.

Auredpanyeckue BbIpasKeHUs

[IpuMeHsITh TOHSATHE CTENEHH C IeNbIM IOKa3aTeJeM, BBIMOIHATH MPEOoOpa3OoBaHUS BBIPAKEHUN, COACPIKAIIUX CTEMEHU C LEeIbIM
IIOKa3aTeJIeM.

BrIMONHATE TOXISCTBEHHBIE MPEOOpPa30OBaHMs PANMOHANBHBIX BBIPAKCHWI HA OCHOBE MpaBUI JEHCTBUN HaJ MHOTOUWICHAMU W
anredpandecKuMH IpoOsiMHU.

PacknanpiBath KBajpaTHBIA TPEXWIEH HA MHOKUATEIIH.

[TpumeHsTh MpeoOpa3oBaHus BEIPAKEHHH IS pelIeHUs pa3IuYHbIX 3a/1a4 U3 MAaTEMaTUKU, CMEXHBIX [TPEIMETOB, U3 PEaIbHOM MPAKTUKH.

YpaBHeHUsS M HEPABEHCTBA

Pemate nuHelHbIE, KBaJpaTHbIE ypPaBHEHHUsS M PALMOHAJIBHBIE YPAaBHEHMs, CBOJASIIMECS K HHUM, CHCTEMbl JIBYX YPaBHEHHMIl C ABYMs
MepEMEHHBIMH.

[TpoBoaUTH TpOCTEiilve MCCIeOBaHUS YPaBHEHUN U CHCTEM ypaBHEHUH, B TOM YHCIIEe C MPUMEHEHUEM rpaduuecKux MpeicTaBICHUN
(ycTaHaBiIMBaTh, UMEET JIU ypaBHEHHUE UJIU CHCTEMA YPaBHEHUH pELIeHMs], €CIIM UMEET, TO CKOJIbKO, U IPOYEE).

[lepexoauTh OT ClIOBECHOH (POPMYIHMPOBKU 33aJaud K €€ aireOpandyeckoil MoOJeNH ¢ IMOMOIIbI0 COCTaBJICHUS YPaBHEHUS MM CHCTEMbI
YpaBHEHUH, UHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3aJ1a4M NOJY4EHHBIM pe3ynbTart.

IIprMeHATH CBOMCTBA YHUCIIOBBIX HEPABEHCTB [UISl CPaBHEHHs, OLEHKM, PEIIaThb JIUHEHUHBIC HEPABEHCTBA C OJHOW IIEPEMEHHOM MU HX
CUCTEMBI, 1aBaTh I'pauUeCKy0 UIUTFOCTPAIIMI0O MHOXKECTBA PELICHUI HEpAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[ToHnMaTh ¥ UCMONB30BaTh (PYHKIIMOHAIBHBIE TOHSTHS U SI3bIK (TEPMUHBI, CHMBOJIIMYECKHUE 0003HAYECHHUS]), OTIPEIeNATh 3HaUeHue QYHKIIUU
10 3HAYEHUIO apr'yMEHTa, OIPe/IeNsATh CBOWCTBA (DYHKIMU 110 €€ rpauKy.

CtpouTts rpaduKu d1eMeHTapHbIX (PYHKINN BUJA:

y=kiX, y=x2,y=x3,y = X|, y = VX, OIIHCBIBaTH CBOICTBA YHCIIOBON (YHKIHH 10 & rpaduKy.



K xoniy o0yuenus B 9 ki1acce 00y4aronuiics MoiayyduT CIASAYIONINEe MPEAMETHBIC PE3YIIbTAThI:

Yucsa ¥ BbIYUCICHUA

CpaBHUBATH U YIOPSAJ0YMBATh PAallMOHATIbHBIE U UPPALlMOHATIbHBIC YHCTIA.

Boimonuate apudmernyeckue AeUCTBUS C pallMOHAIBHBIMU YMCIaMU, COYETas YCTHbIC M MUCbMEHHbIC TPUEMBI, BBIMOIHATH BHIUMCICHUS C
MUPPalOHATIbHBIMU YHCIIAMH.

Haxoauth 3HaueHus CTENEHEN C LENbIMU NT0Ka3aTEIsIMU U KOPHEH, BBIYUCIISATh 3HAUEHUS YMCIIOBBIX BBIPAXKECHUM.

OKpyrTh JEMCTBUTENBHBIE YUCIIA, BBITOJHATD MPUKUIKY PE3Y/IbTaTa BEIYUCICHHUH, OLIEHKY YMCIOBBIX BBIPAXKCHHUM.

YpaBHeHUs] M HEPAaBEHCTBA

Pemiare inHeiiHble U KBaJpaTHbIC YpaBHEHUs, YpaBHEHMs], CBOSIUECS K HUM, TpOCTeHIINe JpoOHO-palliOHaIbHbIE YPABHEHUS.

Pemats cuctembl OByX JMHEHHBIX YpaBHEHUN C JBYMsI NIEPEMEHHBIMM U CHUCTEMBI JIBYX YpPaBHEHHUH, B KOTOPHIX OJHO YpaBHEHHE HE
ABJIIECTCS JINHEUHBIM.

Pemath TekcTOBBbIE 3a7auu anreOpanvdeckuM CIOCOOOM C MOMOIIBIO COCTaBJICHMSI YPaBHEHMS WJIM CUCTEMbI JABYX ypaBHEHUH C JBYMs
NIEPEMEHHBIMH.

[IpoBoauTh mpocCTEillive MCCAE0BaHNUS YPaBHEHUN M CHCTEM ypaBHEHHUH, B TOM 4HCJEe ¢ IPUMEHEHHEeM TpaduyecKuX Mpe/ICTaBICHUM
(ycranaBiIMBaTh, UMEET JIM YPAaBHEHHE WIIM CHCTEMa YPaBHEHHH PELICHHs, €CITH UMEET, TO CKOJIBKO, U TIpoyee).

Pemiate nuHelHbIE HEPAaBEHCTBA, KBAaJpaTHbIE HEPABEHCTBA, U300pa)kaTh PEIIEHNE HEPABEHCTB HA YMCIOBOM NMPSIMOM, 3alIUCBHIBATh PEILICHHE
C IOMOIIBIO CUMBOJIOB.

Pemate cucteMbl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOYAIOIME KBAJPATHOE HEPABEHCTBO, N300pakaTh PEIIEHUE CUCTEMBI
HEPaBEHCTB HA YUCIIOBOU IIPSIMOM, 3aIIMCHIBATh PEIICHHUE C IIOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELLICHNUN PA3JIMYHBIX 3a/1a4.

DOyHKIUA

PacnioznaBath (hyHKIIMM M3y4eHHBIX BHJIOB. [I0Ka3bIBaTh CXeMaTHYECKH PACHOI0KEHNE Ha KOOPJUHATHON MIIOCKOCTU rpaduKoB QyHKIUI

Buma:y = kx, y =kx + b,y = k/x, y = ax2 + bx + ¢, y = x3, y =X, y = [X|, B 3aBHCHMOCTH OT 3HaUYeHMII K03(HIIIEHTOB, OIUCHBATH CBOMCTBA

byHKIUH.
Ctpouth 1 n300pakaTh CXEMaTUYECKH rpapuKy KBaIpaTUUHBIX (QYHKIMH, ONUCHIBATh CBOMCTBA KBAAPATUUHbBIX (DYHKIUH MO UX rpaduxam.
PacniozHaBaTh KBaApaTH4yHYI (QYHKUUIO 1O (opMyse, MPUBOAUTH NMPUMEPHl KBAAPATHUYHBIX (DYHKIUHM W3 peanbHOW >KU3HM, (U3UKH,
TrEOMETPHH.
YuciioBble MOCI€10BATEIbHOCTH M IIPOrPecCHH
PacniozHaBaTh apu(pMeTHUECKyIO U TEOMETPUUECKYIO POrPECCUU IIPU PA3HBIX CIOCO0axX 3aaHusl.



BEIMONHATE BBIYUCICHHUS C HCIOIB30BaHUEM (QOpPMYI N-TO YjeHa apu(METHUECKOW M TeOMETPUYECKOH MPOrpeccHil, CyMMBI TEpPBBIX N
YJICHOB.

M300paxarh WICHBI ITOCJICIOBATEILHOCTH TOYKAMH Ha KOOPAMHATHOM ITJIOCKOCTH.

Pematp 3amaun, CBsI3aHHBIE C YKUCIOBBIMHU IOCIIEIOBATENLHOCTSAMH, B TOM YHCJE 3aJa4d M3 PEATbHON XKHU3HU (C HCIOIB30BAaHUEM
KaJIbKYJISATOPA, TU(PPOBBIX TEXHOJIOTHIA).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuyecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHMe pa3aesioB H TeM (undposrbie)
Ne i/ Kontpoasnbie | IlpakTnyeckue
NMporpaMmbl Bcero o0pa3oBaTtejibHbIE
padoTbI padoThI
pecypcsl
1 Yucna u BeluKcieHus. PaliioHanbHbIe o5 1 bu6moreka [JOK
yucina https://m.eds00.ru/7f415b90
bu6mmoreka [JOK
2 AnrebpandecKkue BbIpOKECHUS 27 1 httos://m.edsoo.ru/7f415b90
Bbubnunoreka [JOK
2 1
3 ¥ PaBHCHILA i HEPABEHCTBa 0 https://m.edso00.ru/7f415b90
bu6mmoreka [JOK
4 Kooprsarst u rpaduicu. dymiiin 24 ! https://m.edso00.ru/7f415b90
bu6mmoreka [{OK
> Tostoperne i 0Gobmerne 0 . https://m.eds00.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0



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

Kaneﬂuapﬂo-TeMaTuquKoe IVIAHUPOBAHUE

IIpuniaoxenue Ne 1

KosanuyectBo yacos DJIEeKTPOHHbIE
Ne aTa ugposbie
e Tema ypoka Beero Kontpoabubie | IlpakTnueckue fl[:syqeﬂnﬂ 26[(}::;onaTenbnme
padoTbI padoThI pecypesI
1 IToHsiTHE palMOHAJIILHOTO YKCaIa 1
) Apudmernueckue neiicTBus ¢ 1
palKoOHAIbHBIMU YHCIAMU
3 Apudmernueckue NeUCTBUS C 1
panroHaIHHBIMH YHCIIAMA
4 Apudmerrueckue JeiCTBUS C 1
panroHaIbHBIMH YHCIIAMU
5 Apudmernueckue neiicTBus ¢ 1
panroHaIbHBIMU YHCIIAMU
5 Apudmernueckue neiicTBus ¢ 1
palKoHaIbHBIMU YHCIIAMU
7 CpaBHeHue, yrnopsiJoulMBaHue 1
paIMOHATIHLHBIX YHCEI
8 CpaBHeHuMe, yropsiJouMBaHNE 1
palMOHATIBHBIX YHCEI
9 CpaBHeHue, ynopsi10ulBaHue 1
palMOHATIBHBIX YHCEI




bu6mmoreka [{OK

10 CreneHb ¢ HaTypaJlbHBIM MOKa3aTeleM httos://m.edsoo.ru/7f4211de
11 CreneHb ¢ HaTypaJIbHBIM IOKa3aTeleM bubmmorexa LIOK
https://m.edso0.ru/7f421382
12 CreneHb ¢ HaTypaJbHBIM MOKa3aTesIeM bubmorexa LIOK
https://m.edsoo.ru/7f42154e
13 CreneHb ¢ HaTypaJIbHBIM IOKa3aTeleM bubmmorexa [JOK
https://m.edsoo.ru/7f4218be
14 CreneHb ¢ HaTypaJIbHBIM MOKa3aTeleM
15 Pemenrie OCHOBHBIX 33a71a4 Ha ApoOH,
MIPOIICHTHI U3 PEATBHON MPAKTUKA
16 Pemenrie OCHOBHBIX 3aJja4 Ha ApooH,
MIPOIIEHTHI U3 PEATBbHON MPAKTUKU
17 Pemienre ocHOBHBIX 337124 Ha IpooOH,
IPOLICHTHI U3 PEANbHON MPAKTUKU
18 Perrenre ocCHOBHBIX 3auz[aq Ha Ipoodwu,
MIPOLIEHTHI U3 PeaTbHON MPAKTHKU
19 [Tpu3Haku enMMOCTH, pa3oKEeHUS Ha
MHO>KUTEJIA HATypaJIbHbBIX YUCEIl
20 [Ipu3Haku nenuMoCTH, pa3ioKeHUs Ha
MHOXHUTEH HATYPaJIbHBIX YHCEI
21 Peanbubie 3aBucumoct. [psvas u
oOparHas MPOMOPIIMOHATIEHOCTH
2 Peanbnbie 3aBucumoct. [psamas u
oOpaTHas MponopIHOHATEHOCTH
23 Peanbnsle 3aBucumoctu. Ipsmas n



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

oOpaTHasi IPOoIOPIMOHATHPHOCTH

Peanbnbie 3aBucumoctu. [Ipsimas u

24 oOpaTHasi IPOoIoOPIMOHAIBHOCTH
o5 KontponbHas pabora mo reme
"Panmonanbubie yncaa"
26 bykBeHHbIE BbIpayKeHUS bubamorexa [JOK
https://m.edsoo.ru/7f41feec
97 [Tepemennsie. JlomycTumbie 3HaYECHUS
MePEeMEHHBIX
28 dopMmyel
29 dopMmyel
[IpeobpazoBanre OYKBEHHBIX
30 BLII)pamI;HMﬁ, paCKpZII;He CKOOOK U bubmmorexa LIOK
https://m.edsoo.ru/7f41fafa
MPUBEACHNE TOJJOOHBIX CIaraeMbIX
[IpeobpazoBanre OYKBEHHBIX
31 BBIPOKECHHH, PACKPBITHE CKOOOK 1 Bubmmorexa [JOK
https://m.edsoo.ru/7f41fd70
MIPUBEICHNE TTOJOOHBIX CJIAracMBbIX
[IpeoOpazoBanre OyKBEHHBIX
32 BBIPOKEHUH, PaCKPBITHE CKOOOK U
MpPUBEICHNE MOJJOOHBIX CIaraeMbIX
[IpeobpazoBanre OYKBEHHBIX
33 BBIPKEHHM, PACKPBITHE CKOOOK 1
MIPUBEICHUE TTOJOOHBIX CJIAracMBbIX
34 CBo¥iCcTBa CTETICHH C HATYPATbHBIM bubnuorexa [JOK
[10Ka3aTeleM https://m.edso0.ru/7f421382
35 CBolicTBa CTENEHH C HATYPATbHBIM bubnuoreka [JOK



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382

https://m.edsoo.ru/7f42154e

IoKa3areieM

36 CBoiicTBa CTENIEHU C HATYpPaJIbHBIM bubnmnoreka [IOK
rokKasarejemM https://m.edsoo.ru/7f4218be

bubmmoreka [JOK
37 Mrorotex! https://m.edsogru/7f42276e

bu6nmorekxa [JOK
38 Mrororerr https://m.edsolo_.[ru/7f422930

39 CrnoxeHue, BHIYUTaHUE, YMHOKEHUE bu6mmoreka [JOK
MHOT'O4YJIEHOB https://m.edsoo.ru/7f422af2

40 CnoxeHue, BHIMUTaHUE, YMHOXKEHUE bu6mmoreka [{OK
MHOT OUYJIEHOB https://m.edsoo.ru/7f422cc8

41 CnoxxeHue, BBIMUTaHUE, YMHOXKEHUE bubmuoreka [JOK
MHOT O4YJICHOB https://m.edsoo.ru/7f422fca

42 CnoxeHnue, BBIYUTAHUE, YMHOKEHUE bub6maunoreka [JOK
MHOT O4YJICHOB https://m.eds00.ru/7f423182

43 DopMyIbl COKPAIEHHOTO YMHOXKEHUS BH6J_IHOTeKa HOK
https://m.edsoo.ru/7f42432a

44 @opMyJIbl COKPAIEHHOT'O YMHOKEHHS bubamorexa LIOK
https://m.edsoo.ru/7f42464a

45 DopMyITbl COKPAIIEHHOTO YMHOXKEHUS BH6J_IHOTeKa HOK
https://m.edsoo.ru/7f424c12

46 @opMyJIBl COKPAIIEHHOT'O YMH0KEHHS bubmmorexa LIOK
https://m.edsoo.ru/7f424fd2

47 @opMyIibl COKPAILIEHHOT'O YMHOXKEHHS bubmmorera IOK
https://m.edsoo.ru/7f4251d0

48 Pa3noxxeHne MHOrOwIEHOB Ha bubnuoreka [JOK
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MHOYHUTEIN https://m.edso00.ru/7f423312
49 Pasnoxxenne MHOTO4JICHOB Ha bubmoreka [JOK
MHOXKHUTEIH https://m.edsoo.ru/7f4237fe
50 Paznoxxenne MHOTOUJICHOB Ha bu6mmoreka [{OK
MHOKHUTEIN https://m.edsoo.ru/7f4239de
51 Pa3noxenne MHOrO4WwIEHOB Ha
MHOXXHTEITH
59 Kontponbhas pabora no teme
"Anrebpandeckue BoIpaKeHH"
VYpaBHeHue, mpaBuiia Ipeoodpa3oBaHuUs
53 YpaBHEHHSI, PABHOCUIILHOCTb
ypaBHEHUU
JIuHeliHOe ypaBHEHHE C OHOU
54 MIePEMEHHOM, PEIICHUE JIMHEHHBIX
YpaBHEHUHN
JIuneitHoe ypaBHEHUE C OHOMN
55 MIEPEMEHHOMN, pellIeHue JINHENHBIX bubmmorexa LIOK
. https://m.eds00.ru/7f420482
ypaBHEHUH
JIuneliHOe ypaBHEHME C OAHOU
56 MIePEMEHHOM, PEIICHUE JIMHEHHBIX
YpaBHEHUH
57 Pemnrenue 3amad ¢ moMOIILIO bu6mmoreka [JOK
YpaBHEHUH https://m.edsoo.ru/7f42064e
58 Pemenue 3amay ¢ moMoIIbI0 bu6mmoreka [[OK
ypaBHEHUH https://m.edso0.ru/7f420806
59 Pemenwne 3aga4 ¢ moMoOIIBIO bub6nunoreka [JOK



https://m.edsoo.ru/7f423312
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YpaBHEHUH https://m.edso0.ru/7f4209a0
50 Pemenne 3aga4 ¢ moMoOIIbIO bubmoreka [JOK
YpaBHEHUH https://m.edsoo0.ru/7f420e6e
61 JIuHenHoe ypaBHEHUE C IBYMSI bubnuorexa [JOK
MIEPEMEHHBIMHU U €T0 TpauK https://m.edsoo.ru/7f427c32
62 JIuHenHoe ypaBHEHUE C IBYMSI bubnuoreka [JOK
MEPEMEHHBIMH U ero rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema ByX JTUHEMHBIX YPABHEHHH C bu6muoreka LIOK
JIByMsI IEPEMEHHBIMU https://m.edso0.ru/7f42836¢
64 CucreMa IBYyX JIMHEHHBIX YpaBHEHUH C
JBYMSI IEPEMEHHBIMH
65 Cucrema nByX JTMHEWHBIX YPABHEHHH C
JIBYMsI IEPEMEHHBIMH
66 Cucrema IByX JUHEHHBIX YpaBHEHUH ¢
JIBYMsI TIEpEMEHHBIMU
67 Pemenue cuctem ypaBHeHHI bubmmorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemenne cucreM ypaBHeHHI Bubmmorexa [JOK
https://m.edsoo.ru/7f42865a
69 Pemenune cuctem ypaBHeHH brbmiorexa [IOK
https://m.edso0.ru/7f4287d6
70 Pemenwue cuctemM ypaBHEHHIA
71 Pemenue cuctem ypaBHeHHIA
7 KonTponbHas pabora 1o Teme bubnmnoreka [JOK
"JIunelinble ypaBHEHHS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha psiMOid bubnuorexa [JOK
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https://m.edsoo.ru/7f41de76

bu6mmoreka [{OK

4 HucroBse mpoMesky Tkt https://m.eds00.ru/7f41dff2
75 YucnoBble IPOMEXKYTKU
76 Paccrosinre Mex1y AByMs TOUKaMu
KOOPJMHATHOM MPSMOi
77 PaccTosHue Mexay 1ByMsi TOUKaMu
KOOPAMHATHOW MPSIMOI
78 [IpsimoyronbHas cuctemMa KOOpJauHaT bubamnoreka [IOK
HAa IUIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMoyrosbHas cucrema KOOpAuHaT bubnmnoreka LIOK
Ha IJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpaduKoB, 3a1aHHBIX bubmmnorexa [IIOK
bopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumepsl rpaduKoB, 3aTaHHBIX bubnmnoreka [JOK
dbopmymnamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpadukoB, 3aJaHHBIX
bopmynamu
83 [Tpumeps! rpaduKoB, 3a1aHHBIX
dopmynamu
84 Yrenue rpaukoB pearbHbIX bubnmnoreka [{IOK
3aBHCHUMOCTEN https://m.edsoo.ru/7f41ea24
85 Yrenue rpaukoB pearbHbIX
3aBUCUMOCTEMN
86 Tonsye dyHKiH bubnmnoreka [HIOK

https://m.edsoo.ru/7f41ef06
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87 I'padux GpyHKITIN
. . bu6mmoreka [JOK
88 Croficrea dynicumii https://m.edso0.ru/7f41f078
. . Bbubmmoreka [{JOK
89 CBoficTsa GymKumii https://m.edsoo.ru/7f41f1fe
N bu6munoreka [JOK
0 Jumeiina dyukuma https://m.edso0.ru/7f427282
N bubnuoreka [{OK
o Jluseitsas QysKis https://m.edso00.ru/7f427412
92 [TocTpoenue rpaduka TuHEHHON bubnmnoreka [{JOK
byHKIAN https://m.edsoo.ru/7f426d1e
93 [TocTpoenue rpaduka THHEIHHONI
G yHKITIN
94 I'padux yHxmm y =x|
95 I'padux QyHKINM y =X|
96 KonTtponbhas pabora mo teme bubnmnoreka [HIOK
"Koopnunats! u rpapuku. Oynkuun" https://m.edsoo.ru/7f41f50a
[ToBTOpEHVE OCHOBHBIX MOHATHH H
97 METOJIOB Kypca 7 Kiracca, 0000IIecHIE bubmmorexa [IOK
OB EYP ’ - https://m.edsoo.ru/7f429c6¢
3HAHUU
[ToBTOpEHKE OCHOBHBIX MOHATUI U
98 METOJIOB Kypca 7 Kiiacca, 00001meHue bubmorexa [JOK
le P ’ m https://m.edso0.ru/7f429f32
3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATHH H
bu6mmoreka [JOK
99 METOJI0B Kypca 7 kjacca, 06001eHue

3HaHUU

https://m.edsoo.ru/7f42a0e0
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[ToBTOpEHNE OCHOBHBIX MOHITUN U

bu6mmoreka [JOK
100 7 000 1
MeTOH?B Kypea /ftacea, 0DobIIeHHe https://m.edsoo.ru/7f42a27a
3HAHUHI
101 HToroBast KOHTpOJIbHAS paboTa 1
[ToBTOpEHNE OCHOBHBIX MOHATHH U
102 METOHO0B Kypca 7 Kiacca, 00001menme 1 Brbmrorexa IOK
Hu P ’ m https://m.edso0.ru/7f42a900
3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102 4 0

LIOKYMEHT MOAMWCAH SNEKTPOHHOM MOAMUCHIO

MYHULUUNAJIbHOE BFOAXETHOE OBLLLEOGPA30BATEJ/IbHOE
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FEPOS1 COBETCKOIO COHO3A B.J1. CABEJIbEBA" FOPO1CKOIO OKPYTA
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