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HOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIIE€TCS OJHHAM W3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIETO
oOpa3zoBaHus: OHa oOOecleynBaeT HM3y4YeHHE APYrMX AUCHMIUIAH, Kak
€CTECTBEHHO-HAYYHOTO0, TaK M TYMaHHTAPHOTO IIMKJIOB, €€ OCBOCHHE
HEO0OXOIMMO I TIPOJOJDKEHUsT 00pa30BaHMsI M B TOBCEAHCBHOMW YKU3HH.
PazButre y 00y4aromuxcsi HaydHbIX MPEACTABICHUNA O TIPOUCXOXKICHUN U
CYIIHOCTH  anredpanueckux  aOCTpakiuif,  CIOcoOe  OTpakKeHUs
MaTeMaTH4YeCKOM HAyKOW SIBIGHUM M MPOLIECCOB B MPUPOJAEC U OOIIECTBE,
pOJIM MATEMAaTHYECKOTO MOJICTUPOBAHWS B HAyYHOM TIO3HAHUU U B
IIPAKTUKE CIOCOOCTBYET (OPMHPOBAHUIO HAYYHOTO MHPOBO33PCHHS H
KauyeCcTB MBIIUICHUS, HEOOXOMUMBIX I aJalTalii B COBPEMEHHOM
uudpoBoM obmiecTBe. M3yuenue anredpsl o0ecrneunBaeT pa3BUTUE YMEHUS
HAOIIOMaTh,  CpaBHUBATh, HAXOAUTh  3aKOHOMEPHOCTH,  Tpelyer
KPUTUIHOCTH MBIIIIICHUS, CIIOCOOHOCTH apryMEHTHUPOBAHHO
000CHOBBIBaTh CBOM JCHCTBUS W BBIBOJBI, (POPMYIUPOBATH YTBEPIKICHUS.
OcBoenne Kkypca anreOpbl OOECIeYMBaeT pPa3BUTHE JIOTUYECKOTO
MBIIIJICHUST ~ OOYyYarOMMXCS: OHU  HMCHOJB3YIOT  JIEAYKTHUBHBIE W
WHIAYKTHUBHBIE  pacCyKIeHUs,  0000ImeHWe U  KOHKPETH3AIUIO,
abctparupoBanne u aHajoruto. OOyueHue anreOpe mpeanoiaraeT
3HAYUTEIBHBI 00BEM CaMOCTOATEIHLHON JEATEILHOCTH OOYyJaronuxcs,
MO3TOMY CaMOCTOSITEIbHOE PEIICHHUE 3a/ad SIBISIETCS  pean3alueit
NeSITEIHHOCTHOTO MIPUHITUTIA O0yUEHHUS.

B ctpykType nporpammel yue6HOTO Kypca « Aiaredpay st OCHOBHOTO
oOmiero oOpa3oBaHUsI OCHOBHOE MECTO 3aHHMAIOT COJEp>KaTeIbHO-
METOIMYEeCKUe JHHUM: «Yucma ©  BBIYUCIHCHUS», «Anrebpanyeckue
BBIPAXKECHUSD), «YPAaBHEHUS U HEPABEHCTBAY, «DyHKuMm». Kaxnas u3 atux
coJIepKaTeIbHO-METOIMYECKUX JIMHUM Pa3BUBACTCS Ha MPOTSIKEHUU TPEX
JeT U3y4YEeHUsl Kypca, B3aUMOJICUCTBYS C JAPYTUMH €ro JUHUsMU. B xoze
U3Y4YECHHs] y4eOHOro Kypca OOy4aroluMcsl TPUXOJIUTCS JIOTUYECKU
paccykJaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN sI3bIK. B cBsi3u ¢
ATUM B MpPOrpaMMy ydyeOHOro Kypca «Airedpa» BKIIOYEHBI HEKOTOPHIE
OCHOBBI  JIOTMKH, TPEJCTaBJICHHbIE BO BCEX OCHOBHBIX pazjeniax
MaTEeMaTUYeCKOro  00pa3oBaHMsI M CIHOCOOCTBYIOIIME  OBJIAJICHUIO
0oOy4aronIMMHUCS OCHOB  YHHUBEPCAJBHOTO MAaTEMaTHYECKOTO  SI3bIKA.
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ConepkaTelbHOH H  CTPYKTYpPHOHM OCOOCHHOCTBIO yd4eOHOro Kypca
«AnreOpay SBISETCS €ro MHTETPUPOBAHHBIN XapakTep.

Conepxanve nuHUU «YUuClia U BBIYUCICHUSI CIY>KUT OCHOBOM JIJISt
JAIbHEHIIET0 W3Y4YeHHS MaTeMaTUKH, CIOCOOCTBYET pAa3BUTHUIO Y
oOy4JarommMxcst JOTUYECKOTO  MBINUICHUS, (POPMUPOBAHHIO  YMEHUS
MOJIb30BAThCSl AITOPUTMAMH, a TakKe MPUOOPETCHUIO TMPAKTUIYECKUX
HABBIKOB, HEOOXOAMMBIX JUIsI TTIOBCEAHEBHOM XW3HH. Pa3BuTHe MOHITHS O
YuCJi€ Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHHs CBA3aHO C
palMOHAIBHBIMU W HUPPAIMOHAIBHBIMU  4YUCIaMH, (OpMUPOBaHHEM
NPEICTAaBICHUA O JIEUCTBUTEILHOM 4YHUCJE. 3aBEpIICHHE OCBOCHUS
YHMCJIOBOM JIMHUH OTHECEHO K CpeIHEMY 00IeMy 00pa30oBaHUIO.

ConepkaHue JABYX alreOpanyecKux JMHUA — «AJredpandeckue
BBIpQKCHUS» W «YpaBHEHHUS W HEPABEHCTBA»  CIIOCOOCTBYET
dopmMupoBaHui0O Yy  OOydyaromuxcs  MaTeMaTHYecKoro  ammapara,
HEOOXOAMMOTO JUTsl PEIISHUS 3aa4 MaTEeMAaTHKH, CMEKHBIX MPEAMETOB U
NPAaKTHKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO 0OIIEro
oOpa3oBaHMsl Y4€OHBI MaTepHal TPYMIHUPYETCS BOKPYT pPalliOHAIBHBIX
BBIpOKCHHA. AnreOpa JEMOHCTPUPYET 3HAUYCHHE MATEMAaTHKH KaK s3bIKa
JUISE TIOCTPOCHHUSI MAaTeMaTHYECKMX MOJIEICH, OMMCaHUs TPOIECCOB U
SBJICHMA peadbHOTO MHUpa. B 3amaum oOydeHUs anreOpe BXOAAT TaKKe
JaJIbHEHIIIee pa3BUTHE AJTOPUTMUYCCKOTO MBIILUICHUS, HEOOXOAMMOTO, B
YaCTHOCTH, JJII OCBOCHHS Kypca MH(POPMATHUKH, W OBJIAJICHUC HABBIKAMMU
JNETYKTHBHBIX — paccyxacHuii. [IpeoOpa3oBaHre CHMBOJBHBIX  (opM
CIIOCOOCTBYET Pa3BUTHIO BOOOpaKEHUS, CIOCOOHOCTEM K
MaTEeMaTHICCKOMY TBOPYECTRY.

Conepxanne (QYHKITMOHATBHO-Tpa(UUECKOW JNHHWM HAIEeJICHO Ha
NOJIyueHHEe OOy4YalolUMHUCS 3HAaHUM O (QYHKIMSIX Kak BaKHeHIIeu
MaTEMaTHYCCKON MOJETHU U ONMCAHUS W UCCIEAOBAHUS Pa3HOOOPa3HBIX
IPOIIECCOB U SIBICHWH B MpHUpoAe U odOmectBe. M3yueHme martepuana
CIIOCOOCTBYET Pa3BUTHIO Yy OOydYalOlUXCSd yMEHUS UCIOJIb30BaTh
pa3IUYHBIC BBIPA3UTEIBHBIC CPEACTBA S3bIKA MATEMATHKU — CJIOBECHBIC,
CUMBOJIMYECKHE, TpauiecKue, BHOCHT BKIag B (opMupoBaHue
NPEICTAaBICHUA O PpOJM MATeMATHUKA B PAa3BUTUW [UBWIM3ANUN |
KYJIBTYPBHI.
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CornacHo yyeOHOMY IUTaHY B 7—9 Kiaccax u3ydaeTcsl y4eOHBIN Kypc
«Anrebpa», KOTOPBIA BKJIIOYACT CICAYIOIINE OCHOBHBIC Pa3Ieiibl
comepxkanusi: «Yucna W BBIYHCICHUSY, «AITeOpandecKue BBIPAKEHU,
«YPpaBHEHHUS U HEPABEHCTBAY», « DYHKIIUNY.

Ha uzyuenne yuebHoro kypca «Anredpay» otsoautcs 306 gacos: B 7
kiacce — 102 yvaca (3 yaca B Hezgeno), B 8 kiacce — 102 yaca (3 yaca B
Heneno), B 9 kiacce — 102 yaca (3 yaca B Heneno).
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COJEPKAHUE OBYUYEHUA
7 KIIACC

Yucia 1 BHIYMCICHUSA

Jpobu OOBIKHOBEHHBIE U JCCATHUYHBIC, MEPEXOa OT OAHOU (HOPMBI
3amucu Apobeit k apyroii. [loHATHE panMOHATBLHOTO YHCIA, 3aluCh,
CpaBHEHHUE, YMOPSAIOUYMBAHUE PAIMOHAIBHBIX YuCeN. ApupMETHYECKUe
JICUCTBUSL C pPalMOHAIBHBIMU 4YHuCIaMU. Pernienue 3amad u3 peanbHOU
IIPAKTUKHA HA YaCTH, Ha IPOOU.

Crenenn c HaTypaJIbHbIM MOKa3aTeJIEM: ONpeeIICHUE,
npeoOpa3oBaHUE BBHIPAKEHUI HAa OCHOBE OIPEACNICHUS, 3aIUCh OOJIBIINX
gucen. [IporeHTsl, 3amuch MPOILIEHTOB B BUAE ApoOU U JpoOU B BHUJC
NpOLIEHTOB. Tpu OCHOBHBIE 3aJayM Ha IMPOLIEHTHI, PELICHHE 3a1ad M3
peanbHON MPAKTUKH.

[IpuMeHeHne TPU3HAKOB JEIUMOCTH, PA3I0KEHUE HA MHOXKUTEIU
HATypAJIbHBIX YUCET.

PeanbHble 3aBUCHMMOCTH, B TOM 4YHCJIE TpsMas U oOparHas
MPONOPIMOHAIBHOCTH.

AJiredpanvecKkue BbIPaKeHHU s

[lepemeHHBIE, YKMCIOBOE 3HAYEHHE BBIPAKECHUA C TIEPEMEHHOM.
JonmycTtumble 3HaueHHs MNEepeMeHHbIX. lIpeacraBieHue 3aBUCHUMOCTH
MEXIy BeIWYMHAMU B Bujae (QopMmyibl. BberuucieHus mno Qopmyrnam.
[IpeoOpa3oBaHue OYKBEHHBIX BBIPAXKEHUN, TOXKJIECTBEHHO paBHbIC
BBIpaKEHUS, TIpaBUja MpPeoOpa3oBaHKUs CyMM U TMPOU3BEJCHUN, MpaBuia
PACKpBITUSI CKOOOK U TPUBEICHUSI TIOJIOOHBIX ClIaraeMbiX.

CBOIICTBa CTENEHU C HATYPAJIBbHBIM IOKA3aTENEM.

OpHoune’nsl M MHoOTouwleHbl. CrteneHbr MHorowieHa. ClioKeHHE,
BBIYNTAHUE, YMHOXXEHUE MHOTOWIECHOB. @OpMylibl  COKPAIEHHOTO
YMHOXEHMS: KBaJpaT CyMMbl M KBagpaT pasHocTu. DopMyna pa3zHOCTH
KBaJpaToB. Pa3ioxxeHne MHOTOUJIEHOB HA MHOKUTENH.

YpaBHeHUs] U HEPABEHCTBA

YpaBHeHue, KOpPEHb YpaBHEHHs, IIpaBuWja  MpeoOpa3oBaHUS
YpaBHEHUS, PABHOCUIIBHOCTh YPAaBHEHHUI.

JIuHeliHOE ypaBHEHME C OJHOM NEPEMEHHOW, 4YHCIO KOpHEU
JUHENHOr0 YpaBHEHHMsI, pELIEHUE JMHEHHBIX ypaBHeHHH. CocTaBieHHe
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YPaBHEHUHU N0 YCJIOBHUIO 3aJauyu. PelieHne TeKCTOBBIX 3aJa4 ¢ MOMOULIBIO
YPaBHECHUM.

JluneitHoe ypaBHEHHWE C JABYMS TIEPEMEHHBIMH H €ro rpaduk.
Cuctema JIBYX JMHEWHBIX YpaBHEHUU C AByMs mepeMeHHbIMU. PenieHue
CUCTEM ypaBHEHUW cmocoOoM TojacTaHOBKH. [lpumepsl pemeHus
TEKCTOBBIX 331a4 C TOMOILBK CUCTEM YPaBHECHUM.

DOyHKIUHA

Koopannara Touku Ha npsMoi. Yucnosele mpomMexyTku. Paccrosiaue
MEXKJ1y JBYMsI TOUKaMU KOOPJAMHATHOM MPSAMOM.

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. Abcmucca u
opIvHATa TOYKM HA KOOPJIWHATHOM miockocTu. [lpumepsl rpadukos,
3alaHHbIX  QopMynamu. YUTeHue TpaPUKOB pealbHBIX 3aBUCUMOCTEH.
[Tonsitne Qynkuuun. I'padux dynkuuu. CpoiictBa ¢GyHKuni. JIluHelHas
byukuus, e€ rpaduk. I'paduk dynkuuu y = |X|. ['padudeckoe perieHue
JIMHEWHBIX YPABHEHUN U CUCTEM JIMHEHHBIX YPABHEHUM.

8 KIIACC

Yucia 1 BHIYMCICHUA

KBanpatusiii kopeHs u3 uncna. [lousatue 00 upparmoHaIbHOM YHUCIIE.
Jlecatuunble  NpUOIMKEHUS ~ UppAllMOHAIBHBIX  uucen.  CBoiicTBa
apu(METHUUYECKUX  KBAJpaTHBIX KOPHEM U UX TPUMEHEHHE K
npeoOpa3zoBaHUIO YHUCIIOBBIX BBIPAKCHUHN " BBIYUCIICHUSM.
JleMCTBUTENBHBIC YHCIIA.

Crenensp ¢ 1enbIM MokasaresieM U €€ cporictBa. CTaHapTHas 3aluch
YyuCcIa.

AJireOpanvecKkue BbIPAKeHH s

KBanmparnelii TpEXWIEH, pa3iIOkKEHUE KBAAPATHOTO TPEXWICHA Ha
MHOKHTEIH.

AnreOpanueckas ApoOb. OCHOBHOE CBOWCTBO aireOpanyeckoi
npobu. CroxeHue, BbIUUTAHUE, YMHOXEHUE, HCJICHHE anreOpandyecKux
npo6eil. PanmonasibHble BEIPAKEHUS U UX TIPE0Opa3oBaHUeE.

YpaBHeHUs] H HEPABEHCTBA

KBagpatHoe ypaBHeHue, popmyna KOpHEH KBaJApaTHOTO YpaBHEHMS.
Teopema Buera. PeuieHue ypaBHEHHM, CBOASIIMXCA K JIMHEWHBIM H
kBazgpaTHbIM. [IpocTeiiue qpoOHO-palioHaIbHbIE YPaBHEHUS.
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I'padmyeckas uHTEpHpETAlsl YPAaBHEHUN C IBYMs MEPEMEHHBIMHU U
CUCTEM JIMHEVHBIX YPAaBHEHHU C ABYyMS IepeMeHHbIMU. [[puMeps! permenus
CUCTEM HEJIMHENHBIX YPABHEHU C IBYMS IEPEMEHHBIMH.

Penienue TeKCTOBBIX 3a/1a4 aNreOpandyeckuM CrocoOoM.

UucnoBele HEpaBEHCTBA M MX CBOMcCTBA. HepaBeHCTBO ¢ OIHOU
IEPEMEHHOW. PaBHOCHMIIBHOCTH HEpaBEHCTB. JIMHEHHBIE HEpPaBEHCTBA C
oAHONl mepeMeHHOW. CHCTeMBbl JIMHEWHBIX HEPABEHCTB C  OJHOM
IIEPEMEHHOM.

DOyHKIMHA

[Tonsitue ¢ynkuuu. OOGnacTh onpesesieHuss 1 MHOXKECTBO 3HAYCHH
¢ynkunn. CriocoOsl 3a1aHus QYHKITHIA.

I'padpux PyHknuu. YreHue CcBOUCTB (PyHKUMHM MO €€ TIpaduky.
[Tpumepsl rpad@ukoB GYHKIHA, OTPa)KaIOIIUX PeAIbHbIE TPOLIECCHI.

@DyHKIMY, ONUCHIBAIOLIKE MPSIMYIO U OOPAaTHYIO MPONOPLUUOHAIbHBIE
3aBHCHMOCTH, MX rpapukn. Oynkuum Yy = X2, ¥ = X3, y = VX, y=|x|.
I'padmueckoe pelieHne ypaBHEHUM U CUCTEM YPaBHEHUH.

9 KUIIACC

Yucia 1 BHIYMCICHUSA

PannonanbHple 4ncna, HWppalMOHAIbHBIE YHCIA, KOHEYHBIE U
OECKOHEYHBIC JCCATHYHBIC APOoOW. MHOXKECTBO JEHCTBUTEIHHBIX YHCEN,
NEUCTBUTENBHBIE YUCIa KaK OECKOHEYHBIE NECSITUYHBbIE ApoOu. B3auMHO
OJHO3HAYHOE COOTBETCTBUE MEKIY MHOKECTBOM JIEUCTBUTEIBHBIX YUCEI
Y KOOPJIMHATHOM MPAMOM.

CpaBHEHHE JCUCTBUTEIBHBIX YHCEN, apu(MeTnyeckne ACUCTBUS C
JEACTBUTEIIbHBIMUA YHUCIIAMU.

Pa3mepbl 00BEKTOB OKpYKAlOIEero MUPa, JJIUTEIbHOCTh MPOIECCOB B
OKPYKaroIIEM MUPE.

[TpubnmxénHoe 3HAYCHHWE BEIMYUHBI, TOYHOCTH MPUOIIKCHHUS.
Oxkpyrnenue uncen. [Ipukuaka v olieHKa pe3yabTaTOB BbIUYUCICHHI.

YpaBHeHUs] U HEPABEHCTBA

JlunentHoe ypaBHeHue. PemieHue ypaBHEHUM, CBOIAIIMXCS K
JIMHEWHBIM.
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KBangpatnoe ypaBHeHue. Pemienue ypaBHEHHM, CBOISAIINUXCS K
KBaJpaTHbIM. bukBajgpaTtHoe ypaBHeHue. [Ipumepsl pemeHuss ypaBHEHUM
TPEThEN U YETBEPTOU CTEIEHEN PA3JI0KEHUEM HA MHOKHUTEIH.

Pemenne npoOHO-parmoHANBHBIX ypaBHEHHH. PeleHne TEeKCTOBBIX
3a/1a4 areOpandyeckuM METOIOM.

VYpaBHeHue ¢ IByMs MepeMEHHBIMHU U ero rpaduk. Pemenue cucrem
JIBYX JIMHEMHBIX YPAaBHEHHUW C JIByMs I€pEMEHHbIMHU. PenieHune cucrem

JBYX YpaBHEHUH, OJHO M3 KOTOPBIX JIMHEMHOE, a JPyroe — BTOPOU
creneHu. ['paduueckas MHTEpHpeTalds CHCTEMbl YpPaBHEHUH C JByMs
IIEPEMEHHBIMM.

Pemenue TeKCTOBBIX 3a/1a4 anreOpandecKuM CriocoOoM.

UucnoBble HEPAaBEHCTBA U UX CBOMCTRBA.

Pemienue nMHEWHBIX HEPABEHCTB C OJIHOM NEepeMeHHOM. PerieHue
CHUCTEM JIMHEWHBIX HEPABEHCTB C OJIHOW mepemMeHHo. KBaapaTHbie
HepaBeHCTBA. [paduueckas HHTEpHpeTalus HEPABEHCTB W CHCTEM
HEPABEHCTB C JBYMs IEPEMEHHBIMU.

DOyHKUUH

Kanpatnunas ¢ynkus, e€ rtpaduxk u cBoictBa. Ilapabona,
KOOPJAMHATHI BEPIIUHBI MapadoIIbl, OCb CHMMETPHUH TTapadoJIbI.

Ipaduxu dyuxumit: y = kx, y = kx + b, y = k/x, y = x3, y =Vx, y = ||
, 1 UX CBOMCTBA.

YucoBble M0C/JI1€10BaATEJIbLHOCTH U MPOrPecCHH

[TonsiTue YUCIIOBOU MOCJIEA0BATEIILHOCTH. 3anaHue
MOCJIEI0BATEIbHOCTH PEKYPPEHTHOM Popmylion U hopMyIioit N-ro ujeHa.

Apudmernyeckas u reomerpudeckas mporpeccuu. dopmynsl N-ro
YJieHa apu(PMeTUUEeCKOW U TreOMETPUUECKON MPOrpecChii, CyMMBbI MEPBBIX N
YJICHOB.

N3obpaxkenne 4jaeHOB  apU(METHUYECKOM W TC€OMETPHUYECKOMN
MPOrpeccuid TOYKAaMM Ha KOOPJAWHATHOW TUIOCKOCTH. JIMHEWHBIA U
AKCHOHEHIUAIBbHBIA pOCT. CI10KHBIE MPOLEHTHI.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INTPOI'PAMMBI
YUYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yJbTaThl OCBOCHUS MPOTPaAMMBI y4eOHOTO Kypca
«Anrebpa» XapaKTepu3yrTCs:

1) naTpuoTHYEeCKOEe BOCIMTAHUE:

IIPOSIBJICHUEM HHTEPECAa K IPOLUIOMY M HACTOSLIEMY POCCUUCKOU
MAaTE€MATHKHA, LEHHOCTHBIM OTHOIIEHUEM K JIOCTUKEHUSIM POCCHICKHX
MAaTEMATUKOB U POCCUMCKON MATEMATUYECKOM IIKOJIbI, K UCIOJIb30BAHUIO
ATUX JOCTHKEHUI B IPYTUX HayKaxX U MPUKIATHBIX chepax;

2) rpaskaIaHCKoOe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K  BBIMIOJHEHUIO OOSI3aHHOCTEH TrpakJaHWHA U
peanu3zanuu €ro IpaB, MNPEICTABICHUEM O MATEMaTUYECKHX OCHOBaX
(GYHKIIMOHUPOBAHUST ~ PA3JIUYHBIX  CTPYKTYp,  SIBICHUH, TpOUEIyp
IpaKJaHCKOr0 0011ecTBa (HApUMEpP, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXJIEHUIO JTUYECKUX TMpOOJIeM, CBS3aHHBIX C IPAKTUYECKUM
MPUMEHEHUEM JIOCTH)KCHHI HayKH, OCO3HAaHUEM BaXHOCTU MOPAIbHO-
ATUYECKUX MPUHITUIIOB B JIEATEIIBHOCTH YUEHOTO;

3) TpyAoBO€ BOCIIMTAHHUE:

YCTaHOBKOM Ha aKTUBHOE y4acTHE B PEIICHUU NMPAKTUUECKUX 3a]ad
MaTeMaTU4EeCKOU HAMNpaBJICHHOCTH, OCO3HAHUEM BAXKHOCTH
MaTeMaTH4YEeCKOro O00pa30oBaHUsI HAa TMPOTHKEHUM BCEH IKU3HM IS
yCHenrHoi npodeccuoHaibHON ASSTEILHOCTH U Pa3BUTHEM HEOOXOAUMBIX
YMEHUW, OCO3HAHHBIM BHIOOPOM U TMOCTPOCHHEM HWHJIUBUIYAIbHOM
TpaeKTOpuu oOOpa3oBaHUs W >KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
MHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEN;

4) 3cTeTHYeCKOe BOCIUTAHHE:

CIIOCOOHOCTHIO K SMOLUOHAIIBHOMY U 3CTETUYECKOMY BOCIPUSITHIO
MaTeMaTH4YEeCKUX OOBEKTOB, 3aJlay, PEIICHUN, PACCYXIEHUU, YMEHHIO
BUJICTh MATEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 NO3HAHMS:

OpUEHTaIMel B JIEATEIbHOCTH HAa COBPEMEHHYIO CUCTEMY Hay4HBIX
npeACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSl YEJIOBEKA,
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Opupobl U OOIIeCTBa, MOHUMAaHUEM MaTeMaTHYeCKOM HayKu Kak chepsl
YeJIOBEYECKON JESTENbHOCTH, ATaloB €€ Pa3BUTHS M 3HAYMMOCTH JUIS
pa3BUTHs  LUBWIM3ALHUH, OBJAJCHUEM  S3BIKOM  MaT€MaTHKd U
MaTEMaTUYECKON KYJIbTYpPOH KaK CPEJICTBOM MO3HAHUS MUPA, OBIAJICHUEM
IPOCTEHIIMMU HABBIKAMHU HUCCIIEA0BATEIBCKON IEATEIbHOCTH;

6) ¢pusuyeckoe BocnuTanue, GOpMHUPOBAHHE KYJIbTYPhI 310POBbS
¥ IMOLMOHAJIBLHOI0 0J1aronoJIy4Husi:

TOTOBHOCTBIO NPHMEHSATh MATEMATHYECKUE 3HAHUS B MHTEpecax
CBOETO 370pPOBbsI, BEIEHUS 3I0pOBOr0 00pa3a >KU3HU (30pOBOE MHUTAHUE,
cOaaHCUPOBAaHHBIA PEXUM 3aHITUH U OTIbIXa, pPeryisipHas (uandeckas
aKTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(IIEKCUH, NPU3HAHUEM
CBOETO IpaBa Ha OMMOKY M TaKOI'o K€ IpaBa APYroro 4yejaoBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHME:

OpHEHTalMEN Ha IPUMEHEHHE MATEMATHYECKUX 3HAHUMN JUIsl pEeLEHUs
3aJa4 B 0O0JacTH COXPaHHOCTH OKpYKalIeld Cpenpl, IUIAaHUPOBAHMS
IIOCTYIIKOB M OLEHKM HX BO3MOJKHBIX ITOCJEACTBHM JUIsl OKPY’KAIOLIEH
Cpelibl, OCO3HAHUEM IJIOOAJIBHOIO XapakTepa SKOJIOIMUYECKUX MpodiaeM U
IIyTEN UX PELICHUS;

8) amanrauMsa K H3MEHSIIOIMMCH YCJIOBHSM COLHUAJIBHOH U
NPUPOJHON Ccpeabl:

TFOTOBHOCTBIO K JCHCTBUSM B YCIOBUSX HEONPEIEIEHHOCTH,
NOBBIIICHUIO YPOBHS CBOEM KOMIIETEHTHOCTH 4Yepe3 MpPaKTUYECKYIO
NeSTENbHOCTh, B TOM UHCJIE YMEHHE YUUTbCS Yy JPYrux JIofAeH,
npuoOpeTaTb B COBMECTHOM [EATEIbHOCTH HOBBIE€ 3HAHMS, HABBIKU H
KOMITETEHIIMU U3 ONBITA IPYTHUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAaHUH, B TOM YHCIIE
dbopMyIUpoOBaTh UJIEU, IOHATHS, TUIIOTE3bl 00 00BEKTAX U SABJICHUSAX, B TOM
YHCJIe paHEEe HEM3BECTHBIX, OCO3HABATh J€(UUUTH COOCTBEHHBIX 3HAHUMN U
KOMIIETEHTHOCTEM, IJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYID CUTYalMIO, BOCIPUHUMATH
CTPECCOBYIO  CHUTYyallMl0O  KaK  BBI30B,  TpeOyOIUHA  KOHTpMED,
KOPPEKTHPOBATh MPUHUMAEMbIE PEIIEHUs U JAEHCTBUA, (POPMYIHPOBATH U
OLICHHUBATh PUCKH U MOCIEACTBHS, POPMHUPOBATH OTIBIT.

METANIPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTe/IbHbIE YHUBEPCAJIbHbIE y4eOHbIe 1eiicTBUS
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ba3oBble Jornyeckue aAeiicTBUsA:

eBBISBJIATh M XapaKTePU30BaTh  CYIIECTBCHHBIC  IPU3HAKU
MaTEeMaTHYCCKUX OOBEKTOB, TIOHATHHA, OTHOIICHHH MEXIY
TIOHATHSIMH, dbopMynHpoBaTh OTIpEICIICHHSI TTOHSTHUH,
YCTaHABIMBATh  CYIICCTBEHHBIM  MPU3HAK  KJIacCU(UKAIIIH,
OCHOBaHMS 11 000OIIEHUsI U CPABHEHUS, KPUTEPUU MTPOBOJIUMOTO
aHaIMn3a;

e BOCTIPUHUMATH, (HOPMYIUPOBATh W MPEoOpPa30OBBIBATH CYKJICHUS:
YTBEPAUTEIBHBIE W OTPUIIATEIbHBIC, CIWHUYHBIC, YACTHBIC W
o01111e, yCIOBHBIE;

¢ BBISIBJISITh MAaTEMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aWMOCBSI3U W
npotuBopeunsi B (dakTax, JIaHHBIX, HAONIOJEHUAX U
VTBEPKJICHUSAX,  TpeJiaraTh  KPUTCPUU  JUISI  BBISBIICHUS
3aKOHOMEPHOCTEN ¥ IPOTUBOPEUNI;

e ICTIATh BBIBOJIBI C WCIIOJIb30BAHUEM 3aKOHOB JIOTHUKH, JICTyKTUBHBIX
Y UHAYKTUBHBIX YMO3aKIIOUCHHUH, YMO3aKIIOUCHHUH 110 aHAJIOTHH;

e pa3bupaTh T0KA3aTEIbCTBA MATEMATHICCKUX YTBEPXKICHUN (TIPSIMbIS
U OT TMPOTHBHOTO), TPOBOJUTH CAMOCTOSITEIIPHO HECIOKHBIC
J0Ka3aTeabCTBA  MaTeMaTH4YeCKUX  (PaKkToB,  BBICTpAUBATH
apryMEeHTAIMIO0, TPUBOJAUTH TNPUMEPHl H  KOHTPIPUMEDHI,
000CHOBBIBaTh COOCTBEHHBIE PACCYKICHHUS;

e BBIOWpaATh CIoco0 pemieHus ydeOHOM 3amaum  (CpaBHHUBATH
HECKOJIBKO  BApUAaHTOB  pelIeHus, BbIOMpaTh  Haubolee
MOJIXOIAIIUN C yUETOM CaMOCTOSTEIBHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3zoBble uccienoBarebCcKue 1eiicTBUA:

 ICTIOJIB30BaTh BOMPOCHI KaK MCCIENOBATEIIbCKUA HHCTPYMEHT
MO3HAHMUS, dbopmynrpoBath BOITIPOCHI, bukcupyromnme
NpoTUBOpEeYne, MpoOJeMy, CaMOCTOSITENIbHO  YCTaHABIUBATH
UCKOMOE U JIaHHOE, (OpMHUPOBATh THUIIOTE3Y, APTYMEHTHUPOBATH
CBOIO TTO3UIINI0, MHCHHE;

 IPOBOAUTH MO CAMOCTOSATENILHO COCTaBJICHHOMY ILJIaHY HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJbIIOEe UCCIEI0BAHUE 110 YCTAHOBJICHUIO
O0COOEHHOCTEM  MaTeMaTH4ecKoro  OObeKTa,  3aBUCHUMOCTEH
00BEKTOB MEXKTy COOO0M;
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e CAMOCTOSITEILHO  (HOPMYNIHpPOBaTH OOOOIIEHWS W BBIBOJBI 11O
pe3ynbTataM  MPOBEAEHHOTO  HAOMIONEHUS,  WCCICIAOBAHMS,
OIICHUBATh JOCTOBEPHOCTH ITOJIYYEHHBIX PE3YyJIbTAaTOB, BHIBOJOB U
0000I11IeHN;

e IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpoliecca, a TaKkKe
BBIJIBUTATh MPEITOIOKEHHS O €r0 PA3BUTHH B HOBBIX YCIIOBHSIX.

PabGora ¢ nndopmanmeii:

¢ BBISIBIIATh ~ HEJIOCTATOYHOCTh M H30BITOYHOCTh  HMH(pOpPMAIIUH,

JTAHHBIX, HEOOXOUMBIX JUISl PEIICHUS 3a/1auu;

* BEIOUPATH, AHAJIN3UPOBATb, CHUCTEMAaTU3UPOBATH 51
UHTEPIPETUPOBATh HMH(POPMALIMIO PA3JIUYHBIX BHUJOB H (QOpM
IIPEJCTABIICHUSI;

 BEIOUpaTh (popmMy mpencTaBieHuss HHPOPMAIMK U WUTFOCTPUPOBATH
pelraemMbie 3a/ladyu CXeMaMHM, JuarpaMMaMu, UHOW rpaduKoi U ux

KOMOHMHAIUSIMHU;

e OLICHUBATH HaIEXHOCTD uHGOPMAITHH o KPUTEPHSIM,
IIPEITI0’KCHHBIM YUUTETIEM 158105 c(hOopMYIUPOBAHHBIM
CaMOCTOSATEILHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1efiCTBHA:

e BOCIPUHUMATh W (OPMYJIHMPOBATH CY>KIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIEJIAIMH OOIIEHHUS, ICHO, TOYHO, TPAMOTHO BbIPA)KaTh
CBOIO TOYKY 3pPEHHSI B YCTHBIX UM NUCBMEHHBIX TEKCTaX, aBaTh
NOSICHEHUSI II0 XOJYy pELIeHHs 3aJauyd, KOMMEHTUPOBATh
IIOJIy4YE€HHBIN pe3yJIbTaT;

B X0J1¢ OOCYXKJEHHMs 3a/1aBaTh BOIPOCHI IO CYLIECTBY 00CYXKIaeMOU
TE€Mbl, MpoOJEeMbl, pelaeMod 3aJaud, BbICKA3bIBaThb WU/IEH,
HAIICJICHHBIE HAa TIOMCK PELIEHUs, COMOCTABIIATh CBOU CYXICHUS C
CY)KIEHUSIMU JIPYTUX YYAaCTHUKOB JIMajora, OOHAapyKUBaTh
paznuyuMe W CXOJICTBO TNO3MLMKA, B KOPPEKTHOM (opme
(opMynIMpOBaTH Pa3HOIJIACHS, CBOM BO3PAKECHMUSI,;

e IPEACTABIATh  PE3yJbTaThl PEUNICHUA 3a0a4yd, OKCIEPUMEHTA,
UCCJIEI0OBAHMS, TPOEKTa, CaMOCTOATEIbHO BbIOMpaTh (opmar
BBICTYIUIEHHS C Y4Y€TOM 3a/ad IMpe3eHTallMM M OCOOEHHOCTEH
ayIATOPUH;
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e[IOHMMATh H HWCMOJH30BaTh MPEUMYIIECTBA KOMAHIHOW W
WH]IMBUYaJbHON paboTHI npu pelnieHuu yueOHBIX
MaTEeMaTUYECKHX 33]1a4;

e IPUHUMATh I1I€Jb COBMECTHON  JEATEIbHOCTH, TUIAHHUPOBATH
OpraHU3alMI0 COBMECTHON pabOThl, pacrpenensiaTh BUAbl padoT,
JIOTOBapHUBaThCS, OOCYXKJaTh TMPOIECC W PE3ylbTaT padoTHI,
0000I111aTh MHEHHST HECKOJILKUX JIFOJIEH;

e Yy4aCTBOBaTh B TPYMNNOBBIX (opmax padoThl (00CykaeHus, oOMeH
MHEHUSIMU, MO3TOBBIE IITYPMBI U JAPYTUE), BBHITIOIHITH CBOIO YaCTh
paboThl M KOOPJIUHUPOBATH CBOM JACUCTBHUS C IPYTUMH WICHAMH
KOMAaH/Ibl, OIIEHUBATh KAYECTBO CBOETO BKJIaJia B OOLIUN MPOJYKT

o KPUTEPUSIM, c(hopMyTUPOBAHHBIM y4aCTHUKaMHU
B3aMMO/ICHCTBHUSI.
PerynsiTuBHbIe YHHBepcaibHbIEe YUeOHbIE 1eliCTBUSA
Camoopranuszanus:

¢ CAMOCTOATEIBHO COCTABJIATh IJIaH, AJITOPUTM PEIICHUs 3ajaun (UIH
€ro 4acTh), BBIOMpATh CHOCOO pPELIEHUS C YYETOM HMEIOLIUXCS
pPECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBaTh U
KOPPEKTUPOBAaTh  BApPUAHTHl pELIEHUH C  Y4YETOM  HOBOU
UH(pOpPMALIH.

CaMOKOHTPOJ/Ib, SMOLMOHAJILHBIA HHTEJJICKT:

e BJIAJIETh CIIOCOOAMH CaMOIPOBEPKU, CAMOKOHTPOJIS Ipolecca U
pe3yJibTaTa peleHUsl MaTEMaTUYECKOU 3a/1a4H;

e IPEABUAETh TPYAHOCTH, KOTOPHIE MOT'YT BOSHUKHYTH IPH PEIICHUN
3a7la4i, BHOCUTb KOPPEKTUBBI B JACATEIIBHOCTH HA OCHOBE HOBBIX
00CTOSITENIbCTB, HAMIEHHBIX OIIMOOK, BHISBIICHHBIX TPYAHOCTEH;

e OLICHUBATh COOTBETCTBUE DPE3yJbTaTa AEATEIBHOCTU ITOCTABICHHOU
LHEIM W YCIOBHUSIM, OOBSCHATb NPUYUHBI JIOCTHXKEHHS WIIU
HEJOCTWKEHUS UEIM, HaxXOIUTh OIIMOKY, JaBaThb OLEHKY
MpUOOPETEHHOMY OIIBITY.

INPEJMETHBIE PE3YJIBTATBI

K xoniy oOyuenust B 7 kjiacce oOy4aromuiicsi OJIyYUT CIEAYIOIINE
peAMETHBIE PE3YIbTATHI:
Ymucsia v BHIYUCTICHUSA
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BelmonHsATh, CcoueTas  yCTHblE M IHCbMEHHBIE  NPHUEMBI,
apudmeTnyeckue IeHCTBUS C pallMOHATbHBIMUA YUCIIAMHU.

HaxomuTe  3HayeHWsT  4YMCIOBBIX  BBIP@XKEHUW,  NPUMEHSTH
pa3HooOpa3Hble CHOCcOObl U NPUEMBI BBIYMCICHHUS 3HAUYE€HUN JPOOHBIX
BBIpAXEHU, COIepKAIUX OOBIKHOBEHHBIE U IECATUYHbBIE APOOH.

[lepexomuts oT opHOW (opmBI 3amucu YUCeN K JAPYrou
(mpeoOpa3oBhIBATH JECATUUHYIO IPOOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YaCTHOCTH B OCCKOHECUHYIO JCCATUUHYIO TPOOB).

CpaBHHBATh U YIOPSI0YMBATH PALIMOHAIBHBIE YHCIA.

OKpyrisTh yucia.

BBINONMHATh NMPUKUAKY U OLEHKY pPE3yJibTaTa BBIYMCICHUH, OLICHKY
3HAUYEHUN YHMCIIOBBIX BBIPAKCHUM. BBIOMHATH AEHCTBUS CO CTENEHSMU C
HATypaJbHBIMH MTOKA3aTESIMHU.

[IpumeHsAT, TNpU3HAKK JEIUMOCTH, PAa3j0KEHHE HAa MHOXKHUTEIH
HATypaJbHBIX YHCEIL.

Pemiate  mpakTHKO-OPHUEHTHPOBAHHBIE  3aJlayd, CBS3aHHBIE C
OTHOUIIEHUEM BEJIMYMH, MPONOPIUOHAIBHOCTHIO BEJIUYHH, IMPOIEHTaMH,
UHTEPIPETUPOBATh PE3YJbTAThl PEIICHUs 337a4 C YYETOM OrpaHUYEHHU,
CBSI3aHHBIX CO CBOMCTBAaMH pacCMaTPUBAEMbIX OOBEKTOB.

AJiredpanvecKkue BbIPaKeHHU s

Ucnonb3oBaTh anredpanyeckyro TEPMUHOJIOTHIO W CUMBOJIUKY,
IPUMEHSTH €€ B IPOLecCce OCBOCHUS yUeOHOTO MaTepuara.

Haxonute 3HaueHus OYKBEHHBIX BbIPAKEHUN MpU  3aJaHHBIX
3HAYEHHUSIX TEPEMEHHBIX.

BoinonusaTe mpeoOpa3oBaHusl 1LIEJOTO BBIPAXKEHHS] B MHOT'OWIEH
IpUBEACHUEM MOJOOHBIX CIIAra€MbIX, PACKPHITHEM CKOOOK.

BbINONHATE YMHOKEHHE OJIHOWJIEHa HA MHOTOYJIEH U MHOTOWJIEHA Ha
MHOT'OWJIEH, TPUMEHSATH (DOPMYJIbI KBaJpaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcyliecTBiIATh  pa3jioKEHUE MHOTOWIEHOB HAa MHOMKHUTEIU C
IOMOIIBIO BBIHECEHUSI 3a CKOOKM OOLIEro MHOXHUTENS, TPYNIHPOBKU
cllaraeMbIX, MPUMEHEHUs (POpPMyYJT COKPAILIEHHOTO YMHOKEHHS.

[IpumensaTh npeoOpa3oBaHUsl MHOTOUYJIEHOB JUISl PEIICHUS Pa3IuYHbIX
3a/1a4 U3 MaTEMAaTUKH, CMEKHBIX IPEMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonp30BaTe CBOMCTBA CTENEHEW C HATYPAJIBHBIMHM ITOKA3aTEISMU
JUTSL IPEe0Opa30BAHMS BBIPAKEHUM.
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YpaBHeHUs] U HEPABEHCTBA

Pemare nuHENHBIE ypaBHEHUS C OJHOM IEPEMEHHOM, NPUMEHS
IpaBWiIa MEPEXo/Ja OT HUCXOJHOTO YPAaBHEHUS K DPABHOCHIBHOMY €EMY.
[IpoBepsATh, ABISIETCS JIM YUCIO KOPHEM YPABHEHMS.

[IpumensaTy rpaduueckue METOJAbl TMPU PEUICHUH JIMHEHHBIX
YPaBHEHUU U KX CUCTEM.

[lonbupate mnpumepbl mHap 4YHCEN, SBISIOMUXCA  PEUICHHEM
JIMHENHOTO YPaBHEHHUS C JBYMs [IEPEMEHHBIMU.

Crtpouth B KOOPJIMHATHOM IIOCKOCTH rpaduK JTUHEHHOTO YpaBHEHUS
C JBYMSl NEPEMEHHBIMH, IOJIb3YACh TIpaQUKOM, HPUBOIAUTH MPUMEPHI
pELIeHUs] YPAaBHEHHSI.

Pemare cuctempl OByX JIMHEMHBIX  YpaBHEHUH C  JBYMs
EPEMEHHBIMU, B TOM YHCJIE TpadUUECKH.

CocTaBnsaTe U pemaTh JMHENHOE YPABHEHHUE UIIM CUCTEMY JIMHEHHBIX
YPaBHEHMI IO YCJIOBHUIO 33aJa4d, MHTEPIPETUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 33J1a4M IOJyYECHHBIN Pe3yJIbTar.

DOyHKUUHA

N300paxkath Ha KOOPAMHATHOM MPAMON TOYKH, COOTBETCTBYIOIIHE
3alaHHbIM ~ KOOpJAWHATaM, JIy4d, OTPE3KH, HWHTEPBaIbl, 3aMUCHIBAThH
YHUCJIOBBIE TPOMEKYTKHU Ha aJire0OpanyecKoM sI3bIKe.

OTrmeuaTh B KOOPJAMHATHOW TUIOCKOCTH TOYKA MO 3aJaHHBIM
KOOpJMHATaM, CTPOUTh I'pa@uKu JUHEWHbIX (QyHKUMHA. CTpouTh rpaduk
byHKIMU Y = [X|.

OnuceiBaTh C NOMOIIBIO (PYHKIUN U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMHU: CKOPOCTb, BpEMS, pAcCCTOSHUE, LI€Ha, KOJHUYECTBO,
CTOMMOCTb, TPOU3BOAUTENBLHOCTD, BPEMsl, 00BEM paOOTHI.

HaxonuTe 3HaueHue pyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[lonumaTte rpaduyeckuid cnocod NPEACTABICHHUS W  aHAIW3a
uH(pOpMaIIK, U3BJIEKATh U UHTEPIPETUPOBATh HH(POPMALUIO U3 TPaPUKOB
peanbHBIX MPOLIECCOB U 3aBUCUMOCTEM.

K xoniy oOyuenus B 8 kiiacce oOy4aromuiicsi OJIy4uT CJIEAYIOIIHE
PEIMETHBIE PE3yJIbTAThI:

Yucaa v BBIYMCTCHUS
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Hcnonb3oBaTh  HayalbHbIE  MPEACTABICHUS O  MHOYECTBE
JEACTBUTEIIBHBIX YHUCEN JUISi CPAaBHEHHS, OKPYIJIEHUS W BBIYMCIICHUH,
n300paxkaTh JEHCTBUTENBHBIE YHCIIA TOYKAMHU HA KOOPAMHATHOUN HpPsSIMOil.

[IpumensaTe moHATHE apu(METUYECKOTO  KBaJIpaTHOTO  KOPHS,
HAaXOJUTh KBaJpaTHbIE KOPHH, HCIOJB3Yd TMPU HEOOXOIUMOCTH
KaJIbKYJISITOP, BBIMONHATH MPeoOpa3oBaHUs BBIPAXKEHUH, COAEpIKAITUX
KBaJ[paTHbIC KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Ucnonb3oBaTh 3amucu OONBIIMX M MaJbIX YHCET C TOMOIIBIO
JNECATUYHBIX Ipo0Oeit u ctenene yncina 10.

AJireOpanvecKkue BbIPaKeHH s

[IpyuMeHATP NOHATHE CTENEHU C LEJNbIM I[O0KAa3aTeJIeM, BBIINOJHITh
npeoOpa3oBaHusl  BBIPAKEHHUM, COJEp)KAlUX CTENEHH C  LEeJbIM
II0KA3aTeNEM.

BbINONHATE  TOXKIECTBEHHBIE  MPEOOpa3OBaHUsI  PAIMOHAIBHBIX
BBIDOKCHUM Ha OCHOBE MpPAaBUJI JEWCTBUM HAJ MHOIOWIECHAMH U
anreOpanyecKuMu IpoOsMHu.

PacknaapiBaTh KBaApAaTHBIN TPEXWIEH HA MHOKUTEIIU.

[IpumMensaTh TIpeoOpa3oBaHusl BIPAXKEHUN 1T PEIICHUS Pa3IMUHBIX
3a/1a4 U3 MaTEMATHKH, CMEKHBIX ITPEAMETOB, U3 PEATBHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemare snuHEHHbIC, KBaJpaTHbIE YpPABHEHUS W pallMOHAJIbHbBIC
YpaBHEHUSA, CBOIAIIMECS K HHUM, CUCTEMbl JBYX YPaBHEHHl C JBYMs
MIEPEMEHHBIMM.

[IpoBoauTe IMIPOCTEHIME MCCIECIOBAHUSA YPAaBHEHUM U CHUCTEM
YpaBHEHH, B TOM 4YHCJII€ C NMPUMEHEHHEM TpadUuecKuX MpeCTaBICHUMI
(ycTaHaBIMBaTh, UMEET JIM YPABHEHUE WM CHUCTEMA YPABHEHUH pEILEHUs,
€CJIM UMEET, TO CKOJIbKO, U ITpoyee).

[lepexoauth OT cioBecHOM  (HOPMYIMPOBKM 3a7ayd K €&
anreOpanvyeckol MOJENIHW C TIOMOIIBID COCTABJICHUS YpPaBHEHUS WIH
CHUCTEMBl YPAaBHEHUM, UHTEPIPETHUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a41 MOJyYEHHBIN pPE3yJIbTaT.

[IprMeHATH CBOKCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKH,
peliarh JIMHEWHBIE HEPABEHCTBA C OJAHOM MEPEMEHHOM M WX CHUCTEMBI,
JaBaTh IPpaQUUECKYI0 WJUTFOCTPALIMI0 MHOXKECTBA PEIICHUI HEPaBEHCTBA,
CHUCTEMBI HEPABEHCTB.
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DOyHKIUHA

[TorumaTe W WCHONB30BaTh (DYHKIIMOHAIBHBIE TOHSATUS € S3BIK
(TepMUHBI, CHUMBOJIMUYECKHE OOO3HAUYEHHUS), OMPEACTATh 3HAUYCHHE
(GYHKIIMU TI0 3HAYCHUIO apTYMEHTa, OMPEJIEsaTh CBOMCTBA (PYHKITMHU MO €€
rpadukKy.

Crpoutb rpaduku djeMeHTapHBIX QYHKIIUNA BUJIA:

y = k/X, y = X2,y =x3,y = x|, y = VX, oIIHCBIBATH CBOWCTBA YHCIOBOI
dbyHKIIMY TI0 €€ TpaduKy.

K xoniy oOyuenust B 9 kiacce oOy4aromuiicsi OJIyYUT CIECAYIOIIHNE
pEeAMETHBIE PE3YIbTATHI:

Yucia 1 BBIYUCTICHUSA

CpaBHUBaTh W YNOPSAIOYMBATH PAIMOHAIBHBIE M UPPALMOHAIbHBIC
qyucia.

BrimonasaTe apudmeTnueckue ASHCTBUS C PAIMOHATBLHBIMU YHUCIIAMH,
coyeTass YCTHbIE W THUCHMEHHBIE NPUEMBI, BBINOIHATH BBIYUCICHUS C
UppAMOHATBHBIMU YUCIAMHU.

HaxoauTe 3HaueHUs CTENEHEN C LEJIBIMHA MOKa3aTEIsIMU U KOPHEM,
BBIYUCIISTh 3HAYEHUS YHUCIOBBIX BBIPAKECHUH.

OKpyryisiTh  JEHUCTBUTENBHBIE  YHUCJA,  BBINOJHATH  NPUKHUIKY
pe3yJabTara BbIUKUCICHHM, OLIEHKY YUCIIOBBIX BBIPAKEHUM.

YpaBHeHUs] U HEPABEHCTBA

Pemiate nuHENHbIE W KBaApaTHbIE YpPAaBHEHUS, YpaBHEHHS,
CBOJISIIIIMECS K HUM, MPOCTEHIIHE TpOOHO-pAIIMOHANIbHBIE YPABHEHHUS.

Pemate cucremsl AByX JIMHEWHBIX YPABHEHUH C IByMS IEPEMEHHBIMU
U CUCTEMBI JIByX YPaBHEHUH, B KOTOPBIX OJHO YpPAaBHEHHE HE SIBIISIETCS
JIMHEWHBIM.

Pemiate TekcToBbIe 3a7aun anreOpandyeckuM CrocoOOM € MOMOIIBIO
COCTaBJICHUSI YpPaBHEHUSI WJM CHUCTEMbl JIByX VYpPAaBHEHUU C JBYMs
NIEPEMEHHBIMH.

[IpoBoauTh TpOCTEMIINE HCCIENOBAHUS YPAaBHEHUW U CHUCTEM
YpaBHEHHI, B TOM 4YHCIIE C NMPUMEHEHHEM TpaduuecKux MpeCTaBICHUMI
(ycTaHaBiIMBaTh, UMEET JIM YPABHEHUE WM CUCTEMA YpPaBHEHUH pelleHUs,
€CJIM UMEET, TO CKOJIbKO, U TIPOYee).
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Pemarp sMHENHBIE  HEPABEHCTBA, KBAJpAaTHbIE HEPABEHCTBA,
n300pakaThb pEIICHUE HEPABEHCTB Ha YHUCIOBOM MPSAMOM, 3aMUCHIBATH
peleHne ¢ MOMOLIBI0 CUMBOJIOB.

Pemarp cHCTEMBI JIMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAOIINE KBAJIPaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHUE CHUCTEMBI
HEPABEHCTB HA YHUCIIOBOM MPSMOW, 3alKCBhIBATh PEIIEHHUE C MOMOIIBIO

CHUMBOJIOB.
Hcrnonp30BaTh HEPABEHCTBA MIPU PEIIEHUH PA3JIUYHBIX 3a/1a4.
DOyHKIMHA
Pacno3naBsath GyHKIMM ~ WM3YyYEeHHBIX  BHUJIOB. IToxa3sIBaTh

CXEMaTHYECKH PACIOI0KEHUE Ha KOOPAMHATHOM IUIOCKOCTH TIpadUKoOB
dyukiuit Buga: Yy = kx, y =kx + b,y =k/x,y=ax2 + bx + ¢,y =x3,y =
VX, y = |x|, B 3aBHCHMOCTH OT 3HaYeHHH KOI()OUIMCHTOB, OIUCHIBATE
CBOMCTBA QYHKIIUH.

Crpouth u u300pakaTh CXEMaTHYECKH TpaduKu KBaIPATHIHBIX
(byHKITUH, ONMUCHIBATh CBOMCTBA KBAPATHUHBIX (PYHKITHH MO WX Tpadukam.

Pacno3naBate kBampaTHuHyt0 (QYHKIUIO 1O (opMyie, MPUBOIAUTH
OpUMEpPbl  KBAAPATUYHBIX (YHKIUA U3 pETbHOW IKU3HU, (PU3UKH,
T€OMETPUH.

YucsioBbie MOCI€10BATETbHOCTH U MPOTPecCH

Pacno3naBate apudMeTHIECKYIO0 U TEOMETPUUECKYIO IPOTPECCUU TIPH
Pa3HbBIX CIIOCO0aX 3a/laHuUs.

BoInonHATE BBIUMCIEHUS C HMCTHOJB30BaHHEM (opmyn N-ro uieHa
apu(PMETUIECKON M TEOMETPUYECKON MPOTPECCUi, CyMMBI MEPBHIX N
YJICHOB.

N300paxkath uneHbl MOCIEA0BATEILHOCTH TOUKAMH Ha KOOPIUHATHOM
IUIOCKOCTH.

Pemiate 3amaum, cBsi3aHHbBIE C YUCIOBBIMU MOCIIEIOBATEIIBHOCTAMHU, B
TOM YHCJIE 33]]a4H U3 PeabHOM KU3HH (C UCIOJIb30BAHUEM KaJIbKYJIATOPA,
U (PPOBBIX TEXHOJIOTH).
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
Kosun4vecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHHE Pa3e/ioOB U TeM nudpoBbIe
Ne n/n P Kountpoubusie IIpakruueckue (mpp )
NporpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoTbI
pecypcsl
1 Yucia v BEIUKUCICHUS. ParinoHanbHbIe o5 1 Bub6nunoreka [JOK
qHcia https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
2 AnrebpandecKkue BhIPOKECHUS 27 1 httos://m.edsoo.ru/7f415b90
bubmnoreka IJOK
3 YPaBHCHHsI H HEPABCHCTBA 20 . https://m.edsoo.ru/7f415b90
bu6nunoreka [JOK
4 K . D 24 1
OOpAWHATH!  rpaduicH. Pyniiin https://m.edsoo.ru/7f415b90
bubmuoreka IIOK
S Tosropenme i 060dmenne 6 1 https://m.edsoo.ru/7f415b90
OBILEE KOJIMYECTBO YACOB I10
. 102 5 0

I[TPOI'PAMME
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8 KUIIACC

Ne n/m

HaunMmenoBanue pasieioB U TemM
NPOrpaMMmblI

Uucna u Beranicnenusi. KBagpatasie
KOpHH

Uuncna u BeranciaeHus. CTeneHs ¢ OCJIbIM
II0Ka3arTcjieM

Anrebpandeckue BhIPaKEHHUS.
KBanpatsslil TpéxuseH

Anrebpanyeckue BHIpaKCHUS.
AnreOpanueckas Apo0b

VYpaBHeHus u HepaBeHcTBa. KBaapaTHble
yYpaBHEHUS

VYpaBHeHus u HepaBeHCTBA. CHCTEMBI
YpaBHEHU U

VYpaBHEHHS 1 HEPABEHCTBA.
HepasencrBa

®OyHku. OCHOBHBIE MOHITHUSA

Oynkuun. Yucnoseie pyHKIMHA

KoaudecTBo 4acoB

Bcero

15

15

15

13

12

Koutpoabnbie IIpakTnueckue

padoThI

padoTbI

DJIEeKTPOHHbIE
(uudposbIe)
oOpa3oBaTe/ibHbIE

pecypchl

Bubnunoreka [JOK
https://m.edsoo.ru/7f417af8

bubnuoreka [{OK
https://m.edsoo.ru/7f417af8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8
bubmnoreka IJOK
https://m.edsoo.ru/7f417af8
Bbub6nunoreka [JOK
https://m.edsoo.ru/7f417af8

bubmuoreka [[OK
https://m.edsoo.ru/7f417af8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8
bubmunoreka IJOK
https://m.edsoo.ru/7f417af8

bubmuoreka [[OK
https://m.edsoo.ru/7f417af8
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Bbub6nunoreka [JOK
10 HosTopenne n 0dobmenne 6 2 https://m.edsoo.ru/7f417af8

OBIIEE KOJIMYECTBO YACOB I1O0 102 6 0
[NPOT'PAMME
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9 KJIACC

KoauuecTBO 9acoB

Ne HanmeHoBaHMe pa3jaejioB U TeM
Kontpoabusie IlpakTnyeckue
n/n MPOrpamMmmbl Bcero
padoThI padoThI
Hucna u BeruncieHus. JleicTBUTENbHBIE 9
yucna
VYpaBHEHHS 1 HEPABEHCTBA. Y PABHEHUS C 14 1
OJTHOM IIEPEMEHHOU
VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1
YpaBHEHUI
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1
5 OyHKINUU 16 1
6 YucIioBBIE ITOCIEN0BATEIBHOCTH 15 1
[ToBTOpenue, 06001IeHNE, 18 1
cucTeMaTu3anus 3HaHu|
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

[NPOT'PAMME

DJIEeKTPOHHbIE
(uudposbIe)
oOpa3oBaTe/ibHbIEC

pecypchl

Bbu6nunorexa [JOK
https://m.edsoo.ru/7f419d08

bu6moreka [[OK
https://m.edsoo.ru/7f419d08

bu6mmoreka [{JOK
https://m.edsoo.ru/7f419d08

bubmmoreka [JOK
https://m.edsoo.ru/7f419d08

bu6moreka [[OK
https://m.edsoo.ru/7f419d08

bu6mumoreka [{OK
https://m.edsoo.ru/7f419d08

bubmuoreka [JOK
https://m.edsoo.ru/7f419d08
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HOYPOYHOE IVTAHUPOBAHHUE

7 KIIACC
KosmmuecTBo yacoB
Ne
Tema ypoka Kontpoabubie IlpakTHueckue
n/n Bcero
padoThI padoTbI
1 [TonsiTHE palMOHAIILHOIO YKCIIA 1
) Apudmernueckue neiicTBus ¢ 1
paLMOHATbHBIMU YHCIaAMU
3 Apudmernueckue neiicTBus ¢ 1
palMOHATIBHBIMU YUCIIAMU
4 Apudmernueckue TeUCTBUS C 1
paMoOHaTLHBIMHU YUCIIAMH
5 Apudmernueckue AeCTBUS C 1
palMoHaIbHBIMHU YUCIIAMH
5 Apudmernueckue neicTBus ¢ 1
palMOHATbHBIMU YHCIAMU
7 CpaBHeHue, yrnopsiJo4MBaHue 1
palMOHATIBHBIX YHCEI
3 CpaBHeHue, yrnops1oulMBaHue 1
palMOHaIbHBIX YHCEI
9 CpaBHeHue, ynopsilouMBaHue 1

PalMOHAJIBHBIX YN CEJT

DJIeKTPOHHbIE

Jlara uudposbie

u3yueHusi oOpa3oBaTe/ibHbIE
pecypcsbl

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NOANUCHIO
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10

11

12

13

14

15

16

17

18

19

Crenensb ¢ HaTypalabHBIM

nokazaTeyieM L
CreneHnsb ¢ HaTypaIbHBIM 1
noKaszaTeyieM

Crenens ¢ HaTypaIbHBIM 1
noKazareyieMm

Crenenb ¢ HaTypaIbHBIM 1
noKa3aTeyieM

CreneHsb ¢ HaTypaibHBIM 1
nokazaTeyieM

Pemenrie oCHOBHBIX 3324 Ha

JIpOOH, IPOIEHTHI U3 PEATbHON 1
MIPAKTHKU

Pemrenyie ocHOBHBIX 3a7a4 Ha

Ipo0Ou, TPOIIECHTHI U3 PEaTbHOM 1
MPAKTHKU

Pemennie ocCHOBHBIX 3324 Ha

JIpoOH, POIEHTHI U3 PEATbHON 1
MPAKTHKU

Pemenne oCHOBHBIX 3a/1a4 HA

IpoOu, TPOIIEHTHI U3 PeaTbHOM 1
MPAKTUKU

[Tpu3Haku AeTuMOCTH, 1

PA3JI0KCHUSA HA MHOXKHUTCIIN

bub6mmoreka [{OK
https://m.edsoo.ru/7f4211de

bu6nunoreka [JOK
https://m.edsoo.ru/7f421382

bu6moreka [[OK
https://m.edsoo.ru/7f42154e

bu6mmoreka [JOK
https://m.edsoo.ru/7f4218be
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20

21

22

23

24

25

26

27
28

29

30

HaTypaJbHbIX YUCEI

[Ipu3Haku nenuMocTH,
Pa3I0KEHUSI HA MHOXKHUTEIH
HaTypaJbHbIX YUCEI

Peanbubie 3aBucumoctu. [Ipsmas
¥ o0paTHas PONOPIIUOHATHBHOCTH
Peanbuble 3aBucumoctu. [Ipsmas
U o0paTHas MPOMOPIIUOHATHHOCTH
Peanbuble 3aBucumoctu. Ilpsmas
U oOpaTHas MPONOPIUOHATHHOCTH
Peanbnbie 3aBucumoctu. IIpsmas
U oOpaTHasi MPONOPIMOHATBHOCTH

KonTtpoinbHas paborta 1o Teme
"Paumonanpusie uncia"

BYKBGHHBIC BbIPAKCHUA

DopMyiIbl

DopMyiibl

IIepemennsbie. JlonycTumble
3HAYEHUS TIEPEMEHHBIX
[IpeoOpa3oBanue OyKBEHHBIX
BBIPAXCHH, pACKPhITHE CKOOOK U
MPUBEJICHUE TTOI0OHBIX
claraeMbIx

bu6mmoreka [JOK
https://m.edsoo.ru/7f41feec

bu6mmoreka [JOK
https://m.edsoo.ru/7f41fafa
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31

32

33

34

35

36

37

38

39

[IpeoOpazoBanne OYKBEHHBIX

BBIPOKECHHUM, PACKPBITHE CKOOOK 1 1 bubnmnoreka [IOK

MIPUBEICHUE TTOIOOHBIX https://m.edsoo.ru/7f41fd70

claraeMbIx

[IpeoOpazoBanrie OyKBEHHBIX

BBIPAXXEHHH, PACKPBITHE CKOOOK U 1

MpUBEICHUE TTOI0OHBIX

claraeMbIx

[IpeoOpazoBanre OyKBEHHBIX

BBIPAXCHH, PACKPBITHE CKOOOK U 1

MIPUBEICHUE TTOI0OHBIX

cllaraeMbIxX

CBoiiCTBa CTETICHU C 1 bu6mmoreka [JOK

HaTypaJIbHbIM I10KAa3aTeIEM https://m.edsoo0.ru/7f421382

CBoiicTBa CTENEHU C 1 bu6mmoreka [IOK

HaTypaJbHbIM [10Ka3aTeIeM https://m.edsoo.ru/7f42154e

CBOICTBA CTCIICHU C 1 bub6nunorexa [JOK

HaTypaJIbHBIM MTOKa3aTeIeM https://m.edsoo.ru/7f4218be
bu6mmoreka [JOK

Mroroertt 1 https://m.edsoo.ru/7f42276e
bu6mmoreka [IOK

Morouetst L https://m.edso0.ru/7f422930

Crnoxxenue, BEIYUTAHHUE, 1 bu6nunoreka [JOK

YMHOXCHHE MHOT'OYJICHOB

https://m.edsoo.ru/7f422af2
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43

44

45

46

47

48
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50

51

CroxeHue, BEIUUTaHUE, 1 bub6mmoreka [{OK
YMHOXXE€HHE MHOTOUYJICHOB https://m.edsoo.ru/7f422cc8
Crnoxxenue, BEIYUTAHHUE, 1 bu6nunoreka [JOK
YMHOXXE€HHUE MHOTOUYJICHOB https://m.edsoo.ru/7f422fca
CrnoxeHnue, BBIYUTAHHUE, 1 bu6moreka [[OK
YMHOKECHHE MHOI'O4JIEHOB https://m.edsoo0.ru/7f423182
DopMyIIBI COKPAIIEHHOT O 1 bubmuoreka IIOK
YMHOXEHHUS https://m.edsoo.ru/7f42432a
DopMyIIbl COKPALIEHHOTO 1 bubmmnoreka LIOK
YMHOKEHHUS https://m.edsoo.ru/7f42464a
DopMyIIbl COKPALIEHHOTO 1 bubmuoreka LIOK
YMHOXEHHUS https://m.edsoo0.ru/7f424c12
DopMyJbl COKPAIIEHHOT O 1 bubnmnoreka [IOK
YMHOKEHHUS https://m.edsoo.ru/7f424fd2
DopMyIIbI COKPAIIEHHOT O 1 bubnuoreka IIOK
YMHOXEHHUS https://m.edso0.ru/7f4251d0
PaznokeHne MHOrOWICHOB Ha 1 bu6mmoreka [{OK
MHOKUTEU https://m.edsoo.ru/7f423312
PasnoxxeHue MHOrO4JICHOB Ha 1 Bub6nunorekxa [JOK
MHOXKHUTEIN https://m.edsoo.ru/7f4237fe
PaznoskeHrne MHOTOYICHOB Ha 1 bubnuoreka [JOK
MHOXHUTEIN https://m.edsoo.ru/7f4239de
PaznoxeHne MHOTrOWJICHOB Ha 1

MHOXHUTCIIN
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KonTponbnas padora 3a 1
HIOJIYTOJTHE.
YpaBHeHue, MpaBuia

npeoOpa3oBaHus ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHUM

JIuHeitHoe ypaBHEHUE C OAHOMN
IIEPEMEHHOMU, PEIICHUE JIMHEMHBIX
ypaBHEHUH

JIuneitHoe ypaBHEHUE ¢ OHOM
MIEPEMEHHOM, PEIICHUE JIMHENHBIX
YpaBHEHU U

JIuHeitHoe ypaBHEHUE C OAHOMN
IIEPEMEHHOMN, PELICHUE JIMHENHBIX
YpaBHEHUH

Bub6munorexa [JOK
https://m.edsoo.ru/7f420482

Pemienue 3aga4 ¢ IOMOIIBIO bubmoreka [JOK
YpaBHEHU U https://m.edsoo.ru/7f42064e
Pemenue 3ama4d ¢ moMorisr0 bu6mmoreka [JOK
yYpaBHEHUH https://m.edso0.ru/7f420806
Pemenue 3aga4 ¢ moMoris0 bu6mmoreka [{OK
yYpaBHEHUH https://m.edso0.ru/7f4209a0
Pemienne 3aga4 ¢ TOMOIIBIO Bub6nunorekxa [JOK
YpaBHEHUH https://m.edsoo.ru/7f420e6e
JluneliHoe ypaBHEHUE C ABYMS bu6moreka [[OK

NIEPEMEHHBIMHU U €T0 TpapuK

https://m.edsoo.ru/7f427c32
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63

64

65

66

67

68

69

70
71

72

JIuHeliHOE ypaBHEHHUE C ABYMS

IIEpPEMEHHBIMHU U €T0 IpapuK 1
Cucrema 1ByX JTMHEHHBIX

ypaBHEHUH C ABYyMsI 1
NIepEeMEHHBIMU

Cucrema 1ByX JTUHEHHBIX

YPaBHEHUH C IByMs 1
IIepEeMEHHBIMU

CucreMa IByX JTMHEHHBIX

YpaBHEHUH C ABYMs 1
HepeMEHHBIMU

Cucrema 1ByX JTUHEHHBIX

YpaBHEHUH C IByMsI 1
IIepEMEHHBIMU

Pemenue cucrem ypaBHEeHUI 1
Pewrenne cucreM ypaBHEeHUN 1
Pemenue cucrem ypaBHeHUI 1
Pewenne cucreM ypaBHEeHUN

Pemenne cucreM ypaBHEeHUN
KonTponbhas pabota no teme 1 1

"JInuHelinble ypaBHEHUS"

bub6mmoreka [{OK
https://m.edsoo.ru/7f427e8a

bu6mmoreka [{OK
https://m.edsoo.ru/7f42836¢

bu6munoreka [JOK
https://m.edsoo.ru/7f4284de

Bub6munorexa [JOK
https://m.edsoo.ru/7f42865a

bu6mmoreka [JOK
https://m.edso0.ru/7f4287d6

bu6mmoreka [JOK
https://m.edsoo.ru/7f421044
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74
75

76

7

78

79

80

81

82

83

84

85

KoopanHara To4uky Ha npsmMoi 1
UucnoBbie NPOMEKYTKU 1
HucoBble IPOMEKYTKU 1
PaccrosiHue mexnay nBymst 1
TOYKaMU KOOPIUHATHOMN MPSIMOi
PaccrosiHue mexnay 1Bymst 1
TOYKAMU KOOPIUHATHOMN MPSAMOit
[IpsimoyronbHas cuctema 1
KOOpAMHAT Ha IJIOCKOCTH

[IpsamoyronbHas cucrema 1
KOOpAMHAT Ha MIOCKOCTU

[Tpumepsr rpaduKkoB, 3aTaHHBIX 1
dopmynamu

[Ipumeps! rpadukoB, 3a1aHHBIX 1
dbopmymamu

[Ipumeps! rpadukoB, 3a1aHHBIX 1
dbopmynamu

UYrenwne rpadMKoB pearbHBIX 1
3aBUCUMOCTEN

Urenue rpaduKoB peabHbIX 1
3aBUCUMOCTEN

[onsarue GpyHKIIUU 1

Bbu6munorexa [JOK
https://m.edsoo.ru/7f41de76

bu6mmoreka [{JOK
https://m.edsoo.ru/7f41dff2

bubmuoreka [JOK
https://m.edsoo.ru/7f41el6e

bu6maunoreka [JOK
https://m.edsoo.ru/7f41e42a

bu6mmoreka [JOK
https://m.edsoo.ru/7f41e8a8

bubmmoreka [JOK
https://m.edsoo.ru/7f41ed80

bu6maunoreka [JOK
https://m.edsoo.ru/7f41ea24

Bub6munorexa [JOK
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95
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I'paduk pynkumm 1

CaoiicTBa QyHKIMI 1

CaoiicTBa GpyHKUIMH 1

Jluneitnas QyHKuus 1

Jlunelinas QyHKIMS 1

[MocTpoenue rpaduka THHEHHON 1

byHKIHH

[TocTpoenue rpaduka TMHEHHON 1

byHKIIUN

I'paduk pynkuuu y =x|

I'paduk pynkuuu y =[x|

KonrtponbHas pabora no reme

"KoopauHatsl u rpaduky. 1 1
Oynkun" / Beepoccuiickas

npoBepoyHas pabora

BIIP. I'ogoBast KOHTpOJIBHAS 1 1
pabora

[ToBTOpEHNE OCHOBHBIX MOHATUN U 1

METOJ0B Kypca 7 Kjacca,

https://m.edsoo.ru/7f41ef06

bub6nunorexa [JOK
https://m.edsoo.ru/7f41f078

bu6mmoreka [JOK
https://m.edsoo.ru/7f41f1fe

bubmmoreka [JOK
https://m.edsoo.ru/7f427282

bu6munoreka [JOK
https://m.edsoo.ru/7f427412

bu6mmoreka [{OK
https://m.edsoo.ru/7f426d1e

bu6mmoreka [JOK
https://m.edsoo.ru/7f41f50a

bub6mumoreka [[OK
https://m.edsoo.ru/7f429c6c¢
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99

100

101

102

OBIIEE KOJIMYECTBO YACOB I10

0000111eHUE 3HAHUN

[ToBTOpEHNE OCHOBHBIX MOHATHUI U
bu6mmoreka [{JOK

METOJL0B Kypca 7 Kiacca, L https://m.edso0.ru/7f429f32

0000111eHNE 3HAHUN

IToBTOpEHNE OCHOBHBIX MOHSITUH U

Bub6nunorekxa [JOK
METO/IOB Kypca 7 Kiacca, 1

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

0000111eHHUE 3HAHUN

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kiacca, 1
000011IeHNE 3HAHUT

IToBTOpEHNHE OCHOBHBIX MOHITUHI U

bu6nmnoreka [JOK
METO/I0B Kypca 7 KJiacca, 1

https://m.edsoo.ru/7f42a27a

0000111eHHUE 3HAHUN

[ToBTOpEHNE OCHOBHBIX MOHATHH U
bu6mmoreka [JOK

METO10B Kypca 7 Kiacca, 1 https://m.edsoo.ru/7f42a900

0000111eHNE 3HAHUT

102 5 0

[NPOT'PAMME

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NOANUCHIO

MYHMLUWNAJIbHOE BIOKETHOE OBLEOBPA3OBATE/IbHOE 18.09.25 10:41 Ceptudukat AC2A983D6D8FB5F3D78058E0A06B31EE
YYPEXXAEHMUE "JIMLIEMN N24 "MHOIOMNMPO®WUJIbHbIN", MNMnaTtoHoBa BaneHTuHa (MSK)
HukonaesHa, AVNPEKTOP



https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KUIIACC

Ne
n/n

10

KoaudecTBo 4acoB

Tema ypoka KonTpoabubie IIpakTHuyeckue
Bcero
padoThI padoTbI
KBazparHblil KOpeHb U3 yncia 1
[Tonsitue 06 nppaMoOHaILHOM 1
qucie
Jecstuunble MpUOIMKEHNS 1
UPPALMOHAIIbHBIX YNCEI
Jlecatuunble npuOIMKEeHUS 1
MPPALMOHAIBHBIX YUCEI
JIeHCTBUTENIBHBIC YHCIIA 1
CpaBHEeHUE 1EHCTBUTENBHBIX 1
yucel
CpaBHEHME IEHCTBUTENIBHBIX 1
qrcen
ApudmeTnueckuil KBaipaTHbIN 1
KOpEHb
VYpaBHeHue Buja x> = a 1
CBoiicTBa apupMETHIECKUX 1

KBaJIpaTHBIX KOpHEHl

JlaTa

U3ydeHus

DJIEeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIEC

pecypchl

bu6nmorekxa [JOK
https://m.edsoo.ru/7f42d452

bu6mmoreka [{JOK
https://m.edsoo.ru/7f42eaaa

bu6mmoreka [{OK
https://m.edsoo.ru/7f42d862
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11

12

13

14

15

16

17

18

CBoiicTBa apupMETHIECKUX 1 bubmmnoreka L{IOK
KBaJIpaTHBIX KOpHEM https://m.edsoo0.ru/7f42d862
[TpeobpazoBaHre YUCIOBBIX
BBIPAKEHUI, COLEPKALINX 1 bubmaorexa LOK
p » coneprart https://m.edsoo.ru/7f42dd26
KBaJIpaTHBIC KOPHU
[TpeobpazoBaHue YHCIOBBIX
BBIPAYKEHUH, COMEPIKAIIUX 1 Bubmaorexa TOK
P » COACPHAIl https://m.edsoo.ru/7f42ded4
KBaJpaTHbIC KOPHH
[TpeoOpa3zoBaHKE YNCITOBBIX
BBEIpaXKEHUH, COIEPIKAIIINX 1 bubnnorexa LIOK
P » coreprartt https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIC KOPHU
[TpeobpazoBaHre YHCIOBBIX
BBIpAXKEHUI, COEpKALLINX 1 bubnnorexa LHOK
p » coneprait https://m.edsoo.ru/7f42e262
KBaJpaTHbIC KOPHHU
CreneHs ¢ [eIbIM ITOKa3aTeIeM 1 bubnmorexa [OK
I https://m.edsoo.ru/7f4354a4
CrangapTHas 3alIUCh YUCIA.
Pa3mepr! 00beKTOB
OKpyKaromero mupa (ot
I-)JISI\}/IICHTa HBIX ‘-Ia(I))TI/I( 0 1 Bubmiorexa OK
p A https://m.edsoo.ru/7f436098
KOCMHUYECKHX OOBEKTOB),
JUTUTEIIBHOCTH TIPOIIECCOB B
OKpY>KaroIIeM MUPE
CBolicTBa CTENEHHU C LETbIM 1 bubnuoreka [JOK
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19

20

21

22

23
24

25

26

27

28

29

IoKa3aTcJIEM

CBolicTBa CTEINEHH C LIETBIM
[MOKa3aTeaeM

CBolicTBa CTCIICHH C OCIJIbIM
IIoKasaTecJIeM

CBolicTBA CTEIIEHHU C LIEIBIM
[MoKa3arejaeM

CBo¥iCTBa CTENEHH C LETBIM
IoKa3arejieM

KBagparHbiil TpéxwieH
KBagparHbiil TpéxwieH

Pasnoxenue kBaapaTHoro
TpEXWICHA HA MHOXHUTEIN
Pasnoxenue kBaapaTHoOro
TpEXWIEHA HA MHOXUTEIU
KontponbHas pabora no remam

"KBaaparueie kopau. CTereHu. 1 1
KBanparsblit Tpexusien"

Anrebpandeckast Jpodb 1

JlonycTumble 3HaYEHUS
HepeMEHHBIX, BXOJSIIHX B 1
ayireOpanydecKue BbIPAKEHUS

https://m.edsoo.ru/7f435648

bu6mmoreka [{OK
https://m.edsoo.ru/7f435648

Bub6munorexa [JOK
https://m.edsoo.ru/7f435648

bu6moreka [[OK
https://m.edsoo.ru/7f43599a

bu6mmoreka [JOK
https://m.edsoo.ru/7f435ed6

bu6mmoreka [JOK
https://m.edsoo.ru/7f42fd38

bu6mmoreka [{OK
https://m.edsoo.ru/7f42fd38

bu6mmoreka [{OK
https://m.edsoo.ru/7f42ec80

bu6mmoreka [JOK
https://m.edsoo.ru/7f430382
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31

32

33

34

35

36

37

38

39

JlonycTtuMmeble 3HaYEHUS

MePEMEHHBIX, BXOIAIINX B 1
areOpanyvecKue BbIPaKEHUS
OCHOBHOE CBOMCTBO 1 bubmoteka [JOK
anredpandeckoi apodu https://m.edso0.ru/7f4308e6
bu6mmoreka [JOK
i 1
Coxpantetiite Apobeit https://m.edsoo.ru/7f430a8a
bub6maunoreka [JOK
i 1
Corpaitertie 1podeit https://m.edsoo.ru/7f430f44
. bubnuoreka [JOK
Cokpauerue Apodei ! https://m.edsoo.ru/7t430f44
CrnoxeHue, BHIYUTaHUE,
HOXEHUE U JICTICHNUE 1 bubmaorexa LOK
M A . https://m.edsoo0.ru/7f43128c
anredpandeckux apooei
CroxxeHue, BBIYUTaHUE,
MHOKEHHE U JICIICHUE 1 Brbmaorexa TOK
Y 8 N https://m.edso0.ru/7f4315c0
anredpandecKkux apoodei
CrnoxeHue, BEIYUTaHUE,
HOXEHUE U JCJICHNUE 1 bubmaorexa LHOK
M 8 . https://m.eds00.ru/7f4318c2
anreOpanveckux Ipoodei
Cnoxenue, BEIYUTAHHUEC,
MHOXEHHUE U JCIICHHUE 1 bubnmorexa [OK
Y 8 . https://m.edsoo.ru/7f431a20
anredpandecKkux apoodei
[IpeoOpa3zoBaHue BBIpAKCHUH, 1 bubmuoreka [JOK
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40

41

42

43

44

45

46

47

48

49

coJiepKalx anredpanvyeckre
Jpoou

[IpeobpazoBaHue BBIPAKECHUIA,
coJiepKaIux aareopanvaeckue
Ipobu

[IpeobpazoBaHue BBIPAKCHUIH,
coJiepKalX anredpanvyeckue
JIpoou

KonTtponbHas pabora 3a 1
MOJTyro/Ine.

KBanparHoe ypaBHeHHE
HenonHoe kBagpaTHOE ypaBHEHUE

Henonnoe KBaJApaTHOC YPABHCHUC

dopMyita KOpHEN KBaJpaTHOIO
YpaBHEHUs

®opMyita KOpHEH KBaJApaTHOIO
YpaBHEHUS

dopmyiia KOpHEN KBaAPATHOTO
ypaBHEHUS

Teopema Buera

https://m.edsoo.ru/7f43259c¢

bu6mmoreka [{OK
https://m.edsoo.ru/7f432736

bu6mmoreka [JOK
https://m.edsoo.ru/7f432736

bubmoreka [[OK
https://m.edsoo.ru/7f431d36

bu6mmoreka [JOK
https://m.edsoo.ru/7f42eela

bu6nmorekxa [JOK
https://m.edsoo.ru/7f42eela

bu6mmoreka [{JOK
https://m.edsoo.ru/7f42eela

bubmmoreka [JOK
https://m.edsoo.ru/7f42f158

bu6nunorexa [JOK
https://m.edsoo.ru/7f42f3f6

bu6moreka [[OK
https://m.edsoo.ru/7f42f5a4

bu6mmoreka [{OK
https://m.edsoo.ru/7f42fef0
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https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
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https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
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51

52

53

54

55

56

57

58

59

Teopema Buera

Pemenue ypaBHeHui,
CBOAANIUXCA K KBaApaTHBIM

Pemenne ypaBHeHuH,
CBOZSIIMXCS K KBAJPAaTHBIM

ITpocTeiimue apoOHO-
palroHaIbHbIE YpaBHEHUS

[Tpocreiimue npoGHO-
palMOHATIbHBIC YPaBHEHHS
Pemenne TekcTOBBIX 33134 €
MOMOIIBIO KBAIPATHBIX
ypaBHEHUU

Perenne TeKCTOBBIX 3a71a4 C
MTOMOILBIO KBAJIPAaTHBIX
ypaBHEHUH

KonTtponbhas pabora o teme
"KBanparHble ypaBHeHUS"

JInHeliHOEe ypaBHEHHE C IBYMS
NEpPEMEHHBIMH, €ro Ipauk,
IIPUMEPHI pellIeHHs] ypaBHEHUH B
LEJbIX YUCIax

JInHeliHOe ypaBHEHHE C ABYMS
NEpPEMEHHBIMH, €To Ipaduk,

Bbu6munorexa [JOK
https://m.edsoo.ru/7f430076

bu6maunoreka [JOK
https://m.edsoo.ru/7f43c542

bu6mmoreka [JOK
https://m.edsoo.ru/7f43c3d0

bu6mmoreka [IOK
https://m.edsoo.ru/7f4328c6

bub6nunorexa [JOK
https://m.edsoo.ru/7f432b6e

Bbub6munorexa [JOK
https://m.edsoo.ru/7f42f75c

bu6mmoreka [{JOK
https://m.edsoo.ru/7f42{8f6

bu6munoreka [JOK
https://m.edso00.ru/7f4301f2
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60

61

62

63

64

65

66

IIPUMEPBI PEILICHNS YPAaBHEHUN B
LEJIBbIX YUCIIax

JInHenHoe ypaBHEHUE C IBYMsI
MepEMEHHBIMH, €T0 rpaduK,
IIPUMEpHI PEILICHUs] YPaBHEHUN B
LIEJIBIX YUCIIaX

Pemenue cucrem IByX JTUHEHHBIX
YPaBHEHHUH C IBYMs
NepEMEHHBIMU

Pemenne cucreM AByX JTMHEHHBIX
YpaBHEHUU C ABYMs
[IEPEMEHHBIMH

Pemienue cucrem 1ByX JTMHEUHBIX
YpaBHEHUH C JBYMS
MEPEMEHHBIMU

IIpumepsl pereHns CUCTeEM
HEJIMHENHBIX YPABHEHUH C IBYMs
IIEPEMEHHBIMH

ITpumepsl peleHus CUCTEM
HEJIMHEHHBIX YPABHEHUH C IByMs
NIEPEMEHHBIMH

['padrueckast UHTEPIIPETAIIHS
YPaBHEHUS C IBYMs
MEPEMEHHBIMH U CUCTEM

bu6mmoreka [{JOK
https://m.edsoo.ru/7f43d6d6
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67

68

69

70

71

72

73

74

75

76

JIMHEWHBIX YPABHEHUHU C JBYMs
[IEPEMEHHBIMH

I'paduueckast nHTEpIpETALHS
YPaBHEHUS C IBYMs
IIEPEMEHHBIMU U CUCTEM
JIMHEUHBIX YPABHEHUU C JBYMs
IIEPEMEHHBIMH

Penienne TekcTOBBIX 3a/1a4 C
ITIOMOIIBIO CUCTEM YPaBHEHUI

Penrennie TeKCTOBEIX 3a71a4 C
IIOMOIIBIO CUCTEM YPaBHEHUI

Perienne TeKCTOBBIX 3a71a4 C
MTOMOIIBIO CUCTEM ypaBHEHHI

UucrioBble HEPABEHCTBA U UX
CBOICTBA

UwucrioBble HEPABEHCTBA U UX
CBOMCTBA

HepasenctBo ¢ ogHOi
[IEPEMEHHOU

JInHeliHble HEpaBEHCTBA C OTHON
IIEPEMEHHON U UX pELICHUE

JIuHeliHble HEPaBEHCTBA C OTHON
HEPEMEHHON U UX pelLIeHne

JIuHeliHbIe HEpaBEHCTBA C OHOM

bub6nunorexa [JOK
https://m.edsoo.ru/7f43d6d6

bu6mmoreka [IOK
https://m.edsoo.ru/7f42c692

bubmuorexa [IOK
https://m.edsoo.ru/7f42c840
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78

79

80

81

82

83

84

85

[IEPEMEHHON U UX PELICHUE

Cucrembl JIMHEHHBIX HEPABEHCTB
C OZIHOW MEPEMEHHOU U UX 1
peuieHne

CucrteMbl JIMHEHHBIX HEPABEHCTB
C OJIHOM MEPEMEHHON U UX 1
perieHue

Cucrembl JIMHEHHBIX HEPABEHCTB

C OJIHOM MEPEMEHHON U UX 1
perieHne

N3o6pakenne pereHus

JIMHEWHOIO HEPABEHCTBA U UX 1
CHCTEM Ha YMCIIOBOM IIPAMOU
N300pakeHne pereHus

JUHEWHOTO HEPABEHCTBA U UX 1

CHUCTEM Ha YHMCIIOBOM IIPSIMOU

KonTtponbhas pabora 1o remam

"HepaBenctBa. CucremMbl 1 1
ypaBHEHUI"

[Tousitue GpyHKIUN 1

OO0nactp onpeaeneHus u 1

MHOKECTBO 3HaYCHUN (QYHKLIUU

CrniocoOslI 3aanus GyHKIUAN 1

bu6mmoreka [{JOK
https://m.edsoo.ru/7f42cb88

Bub6nunorekxa [JOK
https://m.edsoo.ru/7f42cd2c

bu6nmnoreka [JOK
https://m.edsoo.ru/7f42c9e4

bu6mmoreka [JOK
https://m.edsoo.ru/7f42c9e4

bu6moreka [[OK
https://m.edsoo.ru/7f433c12

bu6mmoreka [JOK
https://m.edsoo.ru/7f433d84
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87

88

89

90

91
92

93

94

95

96

I'padux QyHKITHH

CBoiicTBa QyHKIIUH, UX
oTobpaxeHue Ha rpaduke
YreHue u nocTpoeHue rpaukoB
byHKINHA

[Tpumeps! rpadukoB HyHKIHH,
OTPAXKAIOIINX peaTbHbIE
MIPOLIECCHI

@DyHKIMY, ONACHIBAIOIINE
IPsIMYIO U O0OPaTHYIO
IIPONOPLUOHAIbHbIE
3aBUCUMOCTH, X TPaPUKH

['unepOona

I'unepOomna

I'padux QyHKINHN Y = X?

Oynknun Y =X% Yy = X3,y = VX, y
= [x|; rpauyeckoe pemeHune
YpaBHEHUH U CUCTEM ypaBHEHMI
BIIP. I'onoBast KOHTpOIBHAS
pabora

[ToBTOpEHME OCHOBHBIX MOHITUI
1 METOJI0B KYpCOB 7 U 8 KJ1acCOoB,

bu6nunoreka [JOK
https://m.edsoo.ru/7f434bbc

bu6mmoreka [{OK
https://m.edsoo.ru/7f4343e2

bubnunorexa [JOK
https://m.edso0.ru/7f434572

bub6nunorexa [JOK
https://m.edsoo.ru/7f434d38

Bub6nunorekxa [JOK
https://m.edsoo.ru/7f4371aa

bu6moreka [[OK
https://m.edsoo.ru/7f434eb4
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97

98

99

100

101

102

OBIIEE KOJIMYECTBO YACOB I1O0

0000111eHHUE 3HAHUN

[ToBTOpEHNE OCHOBHBIX IMOHITUI
Y METOJIOB KYpCOB 7 M § KJIaCCOB, 1
0000111eHNE 3HAHUHA

[ToBTOpEHME OCHOBHBIX MOHITUI

Y METOJIOB KypCOB 7 U 8 KJIacCoOB, 1 bubmorexa [JOK

https://m.edsoo.ru/7f43736¢

0000111eHUE 3HAHUN

IToBTOpEHNE OCHOBHBIX MMOHITUI
bu6mmoreka [JOK

1 METOZ0B KypcoB 7 1 § iutaccos, ! https://m.edso0.ru/7f437510

0000111eHNE 3HAHUN

[ToBTOpEHNME OCHOBHBIX MOHITUI

bu6nmnoreka [JOK
1 METOJIOB KYpCOB 7 U § KJIaccoB, 1

https://m.edsoo.ru/7f4376b4

0000111eHE 3HAHUHA

[ToBTOpEeHHE OCHOBHBIX MOHITHMA
bu6mmoreka [JOK

H METOZOB KypcoB 7 1 § ulaccos, ! https://m.edso0.ru/7f436b88

000011eHNE 3HAHUT

[ToBTOpECHVE OCHOBHBIX TTOHSITHMA
bu6munoreka [JOK

1
M METOJI0B KYPCOB 7 1 8 KI1aCCOB, https://m.edsoo.ru/7f437858

0000111eHHE 3HAHUHA

102 5 0

ITPOI'PAMME
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9 KUIIACC

KonunyectBo yacos DJIEeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka KonTpoabubie IIpakTHuyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTejbHbIE
padoThI padoTbI
pecypcsl
PannonaneHele yncna,
HppaLMOHAJIbHBIE YHCIA, 1
KOHEUYHbIE U OECKOHEUHbBIE
JIeCATUYHBIE IPOOH
MHOXeCTBO 1€HCTBUTENBHBIX
2 YHUCEeI; IeHCTBUTENIbHBIE YHCIIA KAK 1

OECKOHEUHbIE JECATUYHBIE TPOOH

B3anMHO o1THO3HaYHOE
COOTBETCTBUE MEX][y MHOKECTBOM

3 NIEACTBUTEIILHBIX YHUCEN U 1
MHOXECTBOM TOUYEK KOOPIUHATHOM
IPSIMOU
CpaBHeHHE T1EWCTBUTENBHBIX

4 qucen, apupMeTHyecKe 1ecTBus 1
C IEHCTBUTEJbHBIMU YHCIAMU
[Ipubnuxénnoe 3HaUeHNE

5 BEJIMYMHBI, TOYHOCTD 1
NpUOIKEHUS
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10

11

12

13

14

15

16

Oxpyrienue yucen

OxpyrieHnue yucen

[Ipukuka u oLleHKa pe3yJIbTaTOB
BBIYMCIICHUI

[Ipukuaka u oleHKa pe3yJbTaToB
BBIYHCIICHUN

JIuneliHnoe ypaBHeHue. Pemenue
YpaBHEHUH, CBOISAIIUXCS K
JIMHEWHBIM

JInnelinoe ypaBHeHue. Pemenue
YpaBHEHUH, CBOJSAILIUXCS K
JMHEWHBIM

KBanpatHoe ypaBHeHue. Penienue
YpaBHEHUH, CBOISAIIUXCA K
KBaJPaTHBIM

KBanparnoe ypaBuenue. Pemienne

ypaBHeHHfI, CBOJAIIHNXCA K
KBaJApaTHbIM

bukBazpatHble ypaBHEHUs

bukBanpaTHbie ypaBHEHUS

[Ipumepsl penieHus: ypaBHEHUM
TPETBEN U YETBEPTOM CTETIEHEN

bu6mmorex [JOK
https://m.edsoo.ru/7f43bf66

Bub6nunorekxa [JOK
https://m.edsoo.ru/7f43c542

bu6mmoreka [{JOK
https://m.edsoo.ru/7f43c542

bu6mmoreka [{JOK
https://m.edsoo.ru/7f43c3d0
Bbub6munorexa [JOK
https://m.edsoo.ru/7f43c3d0
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18

19

20

21

22

23

24

25

26

PA3JI0KCHUCM Ha MHOKHUTCIIN

[IpuMeps! perieHus ypaBHEHU I
TPETbEU U YETBEPTOU CTENIEHEN
Pa3I0KEHUEM Ha MHOKUTENH

Pemenue npoO6HO-palinoOHATBHBIX
YpaBHEHU I

Pemenue mpoOHO-paninoHaTBHBIX
YpaBHEHU I

Pemenue TekcTOBBIX 3a1a4
anredpanvdeckiuM MeTOA0M
Pemrenue TekcToBBIX 3a7a4
anreOpanvecKuM METOI0M
Pemennie TekcTOBBIX 3a1a4
anre0panvecKuM METOI0M
KonTponbhas pabota no teme
"VpaBHeHUs ¢ OAHON
nepeMeHHon"

YpaBHEHUE C ABYMs
MIEPEMEHHBIMH U €ro rpapuk
YpaBHeHuUe ¢ 1ByMst

MIEPEMEHHBIMU U €ro rpapuk

Cucrema IByX JIMHEHHBIX

YPaBHEHUH C IBYMsl [IEPEMEHHBIMU

U €€ pelleHne

bu6moreka [[OK
https://m.eds00.ru/7f43c9b6

bu6mmoreka [JOK
https://m.edsoo.ru/7f43c9h6

Bub6nunorekxa [JOK
https://m.edsoo.ru/7f43d0b4

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d0b4
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28

29

30

31

32

33

34

Cucrema 1ByX JTUHEHHBIX
YpPaBHEHHI C IBYMS IEPEMEHHBIMU
U €€ pelIeHne

CucreMa IBYX JIMHEHHBIX
ypaBHEHUH C IBYyMsl IEPEMEHHBIMU
U €€ pelieHne

Cucrema 1ByX JTUHEHHBIX
YpaBHEHUH C IByMsI IEPEMEHHBIMU
" €€ peleHne

Pemenne cucreM nByX ypaBHEHHUH,
OJIHO U3 KOTOPBIX JINHEWHOE, a
JIpyroe — BTOPOM CTENIEHU

Pemenue cucrem 1ByX ypaBHEHUH,
OJIHO M3 KOTOPBIX JUHEUHOE, &
JIPYroe — BTOPOU CTEIECHU

Pemenue cucrem 1ByX ypaBHEHHIH,
OJHO U3 KOTOPBIX JIMHEWHOE, a
JPYroe — BTOPOM CTENEHU

Pemenue cucrem IByX ypaBHEHUH,
OJIHO W3 KOTOPBIX JUHEWHOE, &
JIPYroe — BTOPOU CTEIEHU
I'paduueckas uHTEpIIpETAIUS
CUCTEMbI YPaBHEHHI C IBYMs
MIepEeMEHHBIMU

bub6nunorexa [JOK
https://m.edsoo.ru/7f43d23a

bub6mmoreka [{OK
https://m.edsoo.ru/7f43d55a
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Pemmenue TekCTOBBIX 3a71a4

1
anredpanveckuM crocooom
Pemenne TekCTOBBIX 3a1a4 1
anre0pandecKuM crocooom
Kontponbhas pabota no teme 1 1
"Cucrembl ypaBHEHUN"
UucnoBble HEPABEHCTBA U UX 1
CBOMCTBa
UYucoBble HEPABEHCTBA U UX 1 bubmmnoreka LIOK
CBOWCTBa https://m.edsoo.ru/7f43ad5a
JInHeiiHbIe HEPABEHCTBA C OHON 1 bubmuoreka LIOK
MEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f43af08
JIvuHeiiHbIe HEpaBEHCTBA C OAHOMN 1 bubnmnoreka [IOK
MEPEMEHHON U UX PEIICHUE https://m.edso0.ru/7f43af08
JIvuHeiiHbIe HEpaBEHCTBA C OAHOMN 1 bu6mmoreka [{JOK
IEPEMEHHOMN U UX PEILICHUE https://m.edsoo0.ru/7f43af08
Cucrembl TMHEWHBIX HEPABEHCTB C 1
OJHOW NEPEMEHHOMN U UX PELICHUE
Cucrembl TMHEWHBIX HEPABEHCTB C 1
OJTHOM MEPEeMEHHOM U UX pelIeHHe
Cucrembl TMHEHHBIX HEPABEHCTB C 1
OJTHOM MEPEMEHHOM U UX pelIeHHe
KBanparHble HEpaBEeHCTBA U UX 1 bubnuoreka IIOK
peuieHue https://m.edsoo0.ru/7f43b098
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57

KBanpaTHble HEpaBEeHCTBA U UX bubmmnoreka L{IOK
pelieHue https://m.edsoo.ru/7f43b21e
KBanpaTHble HepaBeHCTBA U HX bu6nuoreka LIOK

pelieHue

KBanpaTHble HepaBeHCTBA U UX
perieHue

KBanpaTHbie HepaBeHCTBA U UX
perieHue

I'paduueckas uHTEpIIpETAIUS
HEPABEHCTB U CHCTEM HEPaBEHCTB
C IBYMS TIEpEMEHHBIMH
['paduueckas naTEpIIpEeTaLIHS
HEpaBEHCTB U CHCTEM HEPABEHCTB
C IByMs IIEpEMEHHBIMU

Kontponbnas padora 3a 1

https://m.edsoo.ru/7f43b5a2

bu6mmoreka [{JOK
https://m.edsoo.ru/7f43b098

HOJyroJIue.

KBagparuunas ¢pyHkius, eé bubnmnoreka [HOK
rpaduk 1 cBOICTBa https://m.edso0.ru/7f4396c6
KBanparnunas Gpyskmus, eé bubamnoreka [HOK
rpaduk u cBOIMCTBa https://m.edso00.ru/7f439842
KBanparuunas ¢pysknus, eé bubmuorexa [{OK
rpaduK U cBOCTBa https://m.edso00.ru/7f4399b4
[Tapabona, KOOpIUHATHI BEPIIUHBI bubamnoreka L{IOK

r[apa6om,1, OCb CUMMCTPUU

https://m.edsoo.ru/7f439eb4
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napabosl

[Tapabona, KOOpAMHATHI BEPIIHHBI
napaboJibl, OCh CHMMETPUHN
apadoJIbI

[Tapabona, KOOpAMHATHI BEPLIMHBI
napaboIibl, OCb CAMMETPHHU
napadoIbl

[Tapabona, KOOpIMHATHI BEPIIUHBI
napaboIIbl, OCh CHMMETPUHN
apadoIIbl

[TapaGona, KOOpAMHATHI BEPIIMHBI
napaboIbl, OCb CAMMETPHU
napabobl

[MTapabona, KOOpAMHATHI BEPLIHHBI
napaboIIbl, 0OCb CHMMETPUHN
napadobI

I'paduku pynkumii: y = kx, y = kx
+b, y=k/x, y=xF, y=vx, y=Ix|
I'paduxu Gynkmmii: y = kx, y = kx
+ b, y=k/x, y=x3, y=vX, y=[X|
I'padpuxu Qynkmmii: y = kx, y = kx
+ b, y=k/x, y=X3, y=VX, y=[X|
I'paduku Gynkmmii: y = kx, y = kx
+ b, y=k/x, y=x3, y=vX, y=[X]|

bu6mmoreka [{JOK
https://m.edsoo.ru/7f43a03a

Bub6nunorekxa [JOK
https://m.edsoo.ru/7f43alac

bu6mmoreka [JOK
https://m.edsoo.ru/7f43a31e

bu6nmnoreka [JOK
https://m.edsoo.ru/7f43a526
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I'padpuxu Gynkmmii: y = kx, y = kx

1
+b, y=K/X, y=X3, y=vX, y=[X|
I'paduku pynkumit: y = kx, y = kx 1
+b, y=k/x, y=x°, y=vX, y=[X|
KonTtponbhas pabora 1o reme 1 1 bubnmnoreka [HOK
"®yHkun" https://m.edsoo.ru/7f43ab84
[ToHsiTHE YMCIOBOI 1 bubnuoreka [JOK
I0CJIEI0BATEIbHOCTH https://m.edsoo.ru/7f43e6c6
3aJjaHue MOCIE10BaTENIbHOCTH

€KYPPEHTHOH (OpMYJIOH U 1 Bubmorexa [JOK

PEKYPP . pMY https://m.edsoo.ru/7f43ebda
(hopmyIoii N-TO YieHa
Apudmernueckas u bubnmnoreka [HOK

1
TECOMETPHUYECKAs IPOrPECCUH https://m.edsoo.ru/7f43ed7e
Apudmernueckas u 1 bubmuoreka IIOK
reoMeTpuyecKas Iporpeccuu https://m.edsoo.ru/7f43f3b4
®opMyiIbl N-TO YIeHa
aprupMETHICCKON 1 1 bubnmnoreka [HOK
F€OMETPUYECKON TPOrPECCH, https://m.edsoo.ru/7f43f58a
CYMMBI IIEPBBIX N YICHOB
@opMyIIsl N-TO YIeHa
apupMeTHIECKON U 1 bubmuoreka [IOK
reOMETPUYECKON MPOrPeCCUid, https://m.edsoo.ru/7f43ef2c
CYMMBI TIEPBBIX N YJICHOB
®opmyIisl N-To 4ieHa 1 bubnmnoreka LIOK
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apudmeTndeckoii u
reOMETPUYECKON MPOrpeCcCuid,
CYMMBI TIEPBBIX N WICHOB

®opmynibl N-TO YieHa
apu(METHIECKON U
F€OMETPUYECKON IIPOrPECCH,
CYMMBI IIEPBBIX N YICHOB

®opmyisl N-ro wieHa
apu(METHIECKON U
F€OMETPUYECKON IIPOrPECCUi],
CYMMBI IIEPBBIX N YICHOB

N300pakeHue 4ieHOB
apupMeTHIECKON U
F€OMETPUYECKON IIPOrpecCuil
TOYKAMH HA KOOPAUHATHOM
IIJIOCKOCTH

N3o0pakeHue 4IeHOB
apudmeTnyecKoit u
F€OMETPUYECKON IIPOrpecCuil
TOYKAMH Ha KOOPJAUHATHOM
IIJIOCKOCTH

JInHelHbIA 1 DKCIOHEHIINATIbHBII

pocT

CnoxHble IPOLEHTHI

https://m.edsoo.ru/7f43f0c6

bu6mmoreka [{OK
https://m.edsoo.ru/7f43f72e

bu6mmoreka [{OK
https://m.edsoo.ru/7f43f8a0

Bub6nunorekxa [JOK
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CnoxHble IPOLEHTBI

KonTtponbHas pabora 1o reme
"YucoBble IIOCIe0BaTENLHOCTH "

[ToBTOpenue, 0600ImEeHNE U
cHCTeMaTH3alus 3HaHU. 3amuch,
CpaBHEHHE, JACHCTBUS C
HCﬁCTBHTCHBHbIMH qucJiiaMu,
YHCIIOBAs NpsMast

[ToBTOpenue, o0o0IIeHNE U
CUCTEeMaTH3allus 3HAaHUH.
[IpoueHTsl, OTHOLIEHNS,
MPONOPLIUHU

[ToBTOpenue, o6o0IEeHNE U
cucTeMaTu3alus 3HaHUH.
Oxkpyrienue, mpuoOIMKeHne,
OLICHKA

[ToBTOpenue, 0600ImEeHNE U
cucTeMaTu3alnus 3HaHuM. Pemenue
TEKCTOBBIX 3a7a4
apu(METHIECKIM CIIOCOOOM

[ToBTOpenue, 0600IICHIE 1
cucreMarusanusa 3HaHuu. Pemenue

https://m.edsoo.ru/7f43fe0e

bubmuoreka [JOK
https://m.edsoo.ru/7f4401a6

bu6munoreka [JOK
https://m.edsoo.ru/7f440418

bub6nunorexa [JOK
https://m.edsoo.ru/7f443b12

bu6mmoreka [JOK
https://m.edsoo.ru/7f443cd4
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TEKCTOBBIX 33124
aprupMETHIECKUM CIIOCOOOM

[ToBTOpenue, 06001IEHIE U
cucTeMaTusanusd 3HaHni. Pemenne
TEKCTOBBIX 334
apu(pMETHYECKHM CIIOCOO0M

[ToBTOpenue, o6o0IIEeHNE U
CHCTeMaTH3allusl 3HAHUA.
[IpeobpazoBanme anredpanvaecKux
BBIPAXCHUH, JOITYCTUMBIE
3HAYCHHUSI

[ToBTOpEeHmE, 0000IICHUE 1
cHCTEMaTH3aIns 3HAHUH.
[Ipeobpa3zoBanue anredpanvdecKkmx
BBIPOKEHUH, TOMYCTUMBIE
3HAYCHUS

[ToBTOpenue, 0600IICHIE 1
CHUCTEMAaTU3alus 3HAHU.
[Ipeobpa3zoBanue anredpandecKkux
BBIPAXXEHH, TOMyCTUMBbIE
3HAUYEHUS

[ToBTOpenue, 0600IICHIE 1
CUCTEeMAaTH3allUs 3HAHUH.
[IpeobOpazoBanue anredpandecKux

bu6maunoreka [JOK
https://m.edsoo.ru/7f443fea

Bbub6nunorexa [JOK
https://m.edsoo.ru/7f4441ca

bu6moreka [[OK
https://m.edsoo.ru/7f444364

bu6maunoreka [JOK
https://m.edsoo.ru/7f4446f2

bu6moreka [[OK
https://m.edsoo.ru/7f444a94
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BBIPKEHUM, TOMMyCTUMBIE

3HAYCHHS

[ToBTOpenue, 06001IEHIE U

CHCTEMaTH3aIysl 3HAHUA. bubmoteka [JOK
@yHKIMU: TOCTPOEHUE, CBOMCTBA https://m.edsoo0.ru/7f444c56
U3YYEHHBIX (YHKIUI

[ToBTOpeHue, 06001IeHIE U

CHCTEMaTH3alHsl 3HAHMIA. bu6moreka [[OK
@yHKIMHU: TOCTPOEHUE, CBOMCTBA https://m.edsoo.ru/7f444f44
W3Y4YEeHHBIX (QYHKIIUH

[ToBTOpeHnue, 0000IEeHNE U

CHUCTEeMaTH3aIus 3HAHHUH. 1 bu6muoreka [JOK
@yHKIMHU: TOCTPOEHNE, CBOMCTBA https://m.edsoo.ru/7f44516a
W3YYEHHBIX (QYHKITHHA

I'ogoBas koHTpoObHAS paboTa. 1 1 bubamnoreka LIOK
ITucpmMeHHast KOHTpOJIbHAs paboTa https://m.edso0.ru/7f4452e6
[ToBTOpenue, 06001IEHIE U

CHCTEMaTH3alHsl 3HAHMIA. 1 bu6moreka [[OK

I'paduueckoe pereHne ypaBHeHHI https://m.edso0.ru/7f445516
U UX CUCTEM

[ToBTOpenue, 0000IIEeHNE U
cHCTeMaTH3alus 3HaHUH.
I'paduaeckoe perneHne ypaBHEHHI
U UX CUCTEM
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0O0001IEeHNE U CUCTEMATU3ALUS

101 N 1
3HAHUN
102 O606LEICHI/IG WA CUCTEMAaTHU3alIUs 1
3HAHUN
OBUIEE KOJIMYECTBO YACOB I10 102 5 0
[TPOTPAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJBHOM

IMPOI'PAMMBbI
7 KIIACC
Kon IIpoBepsiemble MpeIMeTHBIE Pe3yJIbTATHI 0CBOCHUS
NMPOBEPAEMOr0o  OCHOBHOW 00pa30BaTeJIbHOM MPOrpaMMbl OCHOBHOI'0
pe3yabTaTa o011ero oopazoBaHus
1 Yucna v BBIYUCIECHUS
11 BoeimonHsATh, codeTas YCTHBIE M NHCHbMEHHBIE TPUEMBIL,
' apudmeTnyeckue IeHCTBUS C palliOHAILHBIMHA YUCIIAMA
Haxoguth 3HaYeHUs UWCIOBBIX BBIPAKCHHUH, MPUMEHATH
19 pa3HoOOpa3Hble CIOCOOBI M MPUEMBI BBIUUCIICHHS 3HAYCHUUN
' JIPOOHBIX  BBIPAXKCHHH, COJCPKAIIMX OOBIKHOBCHHBIE U
JECATUIHBIEC TpOOH
[lepexonuths OT onHOM (HOpPMBI 3alKCHU YUCENT K JpYroi
13 (mpeoOpa3oBBIBaTh JCCATHYHYIO JIp0oOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTU, B OECKOHEUHYIO
JNECSITUHYHYIO IPOOB)
1.4 CpaBHUBATH U YIOPSAIO0YMBAThH pallMOHATBLHBIC YHCIIA
1.5 OKpyriaTh yncia
BhINONHAT, TPUKUAKY U OLEHKY pe3ylbTaTa BBIYUCICHUU,
1.6 OLICHKY 3HA4€HUM YHUCIOBBIX BBIPAKECHUW. BpINOIHATH
JEMCTBUS CO CTETIEHAMH C HATYPaJbHBIMH ITOKa3aTEIIMU
17 [lpuMeHsTh  TpPHU3HAKH  JEIMMOCTH,  pa3JIOKEHHE  Ha
' MHOKUTEJIH HATyPATbHBIX YUCEIT
Pemarh TpakTHKO-OpUEHTUPOBAHHBIC 3a7a4yd, CBS3aHHBIE C
1.8 OTHOIIICHUEM BEJIMYWH, MPOMOPIHOHATLHOCTHIO BEIIMYUH,

IPOLEHTaMU, MHTEPIIPETUPOBATh PE3yJIbTaThl PELICHUS 33734
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C Yy4€TOM OrpaHUYCHUH, CBSI3aHHBIX CO CBOWCTBAMH

paccMaTpuBaeMbIX 0OHEKTOB
2 Anrebpanyeckre BbIpaXEHUS

51 Hcnonp3oBaTh anreOpandeckyro TEPMUHOIOTHIO U CUMBOIHUKY,
MPUMEHATH €€ B IPOIlecce OCBOCHUS y4eOHOTr0 MaTepuaia

25 Haxoauth 3HaueHUs OyKBEHHBIX BBIPAKEHUN IMPHU 3aJaHHBIX
3HAYEHUSX NMEPEMEHHBIX

23 BremomasaTs Hp€06paSOBaHI/I$I ICJIOT0 BBIPpAXKCHUA B MHOTI'OYJICH
IIPUBCACHUEM HOI[O6HI)IX cj1ara€MbIX, paCKpbITUEM CKOOOK

Brimonuate YMHOXCHUE OQIHOYJICHA HaA MHOI'OWIEH U
2.4 MHOTOYJICHa Ha MHOTOYJIEH, MPUMEHATh (OPMYIbl KBajpara

CYMMBLI U KBaJlpaTa pasHOCTH

OcymecTBIATh Pa30KEHHE MHOIOWICHOB Ha MHOMKHUTEIU C
”5 IOMOLIbI0 BBIHECEHUS 3a CKOOKM OOLIEro MHOXHTEIS,
TPYNIIUPOBKU CJIaraeMbiXx, IpUMEHEHHUS bopmyn

COKPAILEHHOI0 YMHOKCHUS

HpI/IMCHHTb Hp606p330BaHI/I${ MHOT'OYJICHOB A PCHICHUA
2.6 PAa3IMYHBIX 3aJa4 U3 MAaTCMAaTHUKH, CMCKHBLIX NPCAMCTOB, U3

peanbHON NMPAKTUKU

27 Hcnons3oBath  CBOWCTBA  CTENEHEM C  HATypaJbHBIMU
MOKa3aTeNIAMHU U1 IPeoOpa30BaHUsI BBIPAKEHU N

3 YPaBHeHI/I}I 1 HCPABCHCTBA

Pemate nuHEHHBIE ypaBHEHMSI C OJHOM MEPEMEHHOM,

31 IMPpUMCHsA TIpaBUJIa HEpeXoda OT HCXOAHOTO YpPAaBHCHUA K

paBHOCUIBHOMY eMy. IIpoBepATSH, SBISAETCS M YHUCIO KOPHEM

YpaBHEHUS

3.9 [IpumensTh rpaduyeckue MeTOIbl MPU PELICHUH JTHUHEHHBIX

YPaBHEHUH U UX CUCTEM

33 HOI[6I/IpaTB NPpUMEPLI IIap YHUCCI, ABJIOIIUXCA PCHICHUCM

JIMHEHMHOTr 0 YpaBHCHHA C ABYMs IICPCMCHHBIMU

3.4 CrpouTh B KOOPIMHATHOM IJIOCKOCTH TpauK JHUHEHHOro
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YpaBHEHUS C JBYMs MEPEMEHHBIMM; IOJIB3YSICh TpaduKoM,

IIPUBOJUTH IPUMEPHI PELICHUS YPABHEHUS

Pemate cucrtembl JBYX JIMHEHHBIX YypaBHEHUH C JABYMS

3 IIEPEMEHHBIMHU, B TOM YHUCIIE TpapuyecKu
CocraBisaTh U pemaTh JUMHEHHOE YpPAaBHEHUE WM CUCTEMY
36 JIMHENHBIX YpaBHEHHI 1o YCIIOBUIO 3aj1a4u,
' UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJaud
HOJTY4YEHHBIH pPe3ysbTaT
4 Koopnunats! u rpaduku. @yHkuun
N3o0paxatsb Ha KOOpJAMHATHOU psAMOI TOYKH,
A1 COOTBETCTBYIOILIME 3aJaHHBIM KOOpJAMHATaM, JIY4H, OTPE3KH,
' UHTEpBaJbl,  3alUCBhIBATh  YMCJOBBIE  IMPOMEXKYTKM  Ha
anreOpanvecKoM S3bIKe
42 OtmeudaTh B KOOPAMHATHOM IUIOCKOCTH TOYKU IO 3a/JlaHHBIM
. KOOpJMHaTaM
43 Crpoutp rpaduku nuHEHHBIX ¢(yHKUUNA. CTpouTh Tpadux
' Pymicumn y = [x|
OnuceBaTh ¢ MOMOUIbIO (PYHKIIMH HM3BECTHBIE 3aBUCUMOCTH
W MEXJly BEJIMYMHAMHU: CKOPOCTb, BpEMS, PACCTOSIHUE, IIEHY,
' KOJIMYECTBO, CTOMMOCTh, IIPOU3BOJUTEIBHOCT, BpeMsl, 00BEM
paboThI
4.5 Haxonuth 3HaueHHe PyHKIIUU 110 3HAYEHUIO €€ apryMeHTa
[Monumarp rpaduyeckuii crmoco® TpeACTaBICHHUS W aHAIU3a
4.6 uH(pOpMaIH, U3BJIEKAaTh U UHTEPIPETUPOBATh HUHPOPMALIUIO
U3 TpaMKOB peabHbIX MPOLIECCOB U 3aBUCUMOCTEN
8 KIIACC
Kon IIpoBepsiemble peaMeTHBIE Pe3yJbTaThl 0CBOCHUS
NMPOBEPAEMOr0  OCHOBHOW 00pa30BaTeJIbHOM MPOrpaMMbl OCHOBHOI'0
pe3yabTaTa o011ero oopazoBaHus
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1 Yucna 1 BEIYUCIEHUS

Hcmnonp30BaTh HadaJdbHEIC NpeaACTaBJICHUA O MHOXKCCTBC
11 JEUCTBUTEIBHBIX YMCENl I CpaBHCHHA, OKpPYIJICHUA U

BBI‘-II/ICJ'IGHI/II;'I, I/I306pa)KaTB I[GﬁCTBHTCJIBHBIC qyucCjia TOYKaMu Ha

KOOPJIMHATHOM IPSIMOU

[IpuMeHsTh TOHATHE apU(PMETHYECKOrO KBAJPATHOT'O KODPHS,
1 HAXOJIUTh KBaJIpaTHbIE KOPHU, UCIIOIB3YS IIPU HEOOXOIMMOCTH
KaJbKYJIATOpP, BBIIOJIHATH MpPeoOpa3oBaHUsl  BBIPAKEHUH,

COACPIKAIINX KBAAPATHBIC KOPHU, UCITIOJIb3Ys CBOMCTBa KOpHGfI

L3 Hcmonb30BaTh 3amicH OOJBIIMX U MAaJIBIX YHCET C ITOMOIILIO
JECATUYHBIX APOOCH U cTerneHer uncna 10

2 Anrebpandeckue BhIpaKEeHUS

[IpuMeHATh MOHATHE CTENEHM C LEIbIM  IIOKa3aTeleM,
2.1 BBIMOJNHATh  MPeoOpa3oBaHUs  BBIPAKEHUM, COAEpKAIIUX

CTCIICHHU C LICJIBIM I1OKa3aTCJIEM

BEIMONHATE TOXJECTBEHHBIE MPEOOPa30BaHUs PAIIIOHATBHBIX
2.2 BBIPDAKEHHUI HAa OCHOBE NPABWJI JACWCTBUM HAJl MHOIOYWICHAMH

U anreOpandecKuMu Jpo0sSMu
2.3 PacknaapiBaTh KBaJIpaTHBIN TPEXWICH HA MHOKUTEIH

[IpumensTh npeoOpa3oBaHUsl BBIPAKEHUN JUISI  peIICHUS
2.4 Pa3IMYHBIX 3a7a4 U3 MATEMaTUKU, CMEKHBIX IIPEIMETOB, U3

peanbHOM MPAKTUKHU
3 YpaBHEHUS U HEPABEHCTBA

Pewiares yMHelHbBIE, KBaJApAaTHBIE YPABHEHUS U PallMOHAJIbHBIC
3.1 YPaBHEHUS, CBOIAILMECS K HUM, CUCTEMBI JBYX YPaBHEHHUH C

ABYMS ICPEMCHHBIMHA

IIpoBoauTh mpocTelIe UCCIEI0BAaHUsS YPABHEHUM U CUCTEM
ypaBHEHHH, B TOM 4YHCJIE C MPUMEHEHHEM TIpadUuIecKux
3.2 npescTaBieHui (ycTaHaBIMBaTh, UMEET JIM ypaBHEHUE WIIU
CUCTEMa YPAaBHEHMM pELICHMS, €CIM HMEET, TO CKOJIbKO, H

npoyee)
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[lepexoauths OT CIIOBECHOH (HOPMYIHPOBKM 3amaud K €&

anredpanyecKoil MOJIeNIN ¢ TIOMOIIBIO COCTAaBIICHNS YPaBHEHHS

33 WIM CUCTEMBbl YpaBHEHUHN, HHTEPIPETUPOBATH B COOTBETCTBUU
C KOHTEKCTOM 3aJ[a4i MOTy4YEHHBINA pe3ynbTaT
[IpuMeHSTh CBOMCTBA YUCIIOBBIX HEPABEHCTB JIJISI CPAaBHEHUS,
34 OLIEHKH, peIllaTh JMHEHHbIE HEPAaBEHCTBA C OHOM MepeMeHHOM
' U WX CHCTeMbI, JaBaThb Trpa@UUecKyl0 WLTIOCTPAIHIO
MHOYKECTBA PEIICHUI HEPaBEHCTBA, CUCTEMbI HEPABCHCTB
4 OyHKIUU
[ToHuMath ¥ UCIONIB30BaTh (PYHKIMOHAIBHBIE TOHSATHUS U A3BIK
41 (TepMUHBL, CHMBOJHMYECKHE OOO3HAYEHHsSI), OIPEIEISITh
' 3HaueHUue (YHKIUU [0 3HAYEHUIO apryMeHTa, OMPEIeNATh
cBoiicTBa QpyHKIMH 110 €€ rpaduKy
CtpouTts TpaduKu dIeMEeHTapHbBIX (QYHKINN BUA:
v =kfx
42 y
k/x
, Y =X3, Yy = X3, ¥ = [X|, onuckIBaTh CBOICTBAa YMCIOBOM (QyHKIUU
o e€ rpaduky
9 KJIACC
Kon IIpoBepsiemble MpeIMeTHBIE Pe3yJIbTATHI 0CBOCHUSI
NMpoBepsIeMOro OCHOBHOM 00pa30BaTeJIbHON NPOrpaMMbl OCHOBHOTI'0
pe3yabTaTa o011ero oopazoBaHus
1 Yucna v BBIYACICHUS
11 CpaBHUBaTh W  yIOPSAIOYUBATH  pAlMOHAIBHBIE U
' UppalMOHaTbHBIC YHCIIa
1.2 BremmonHsaTe apudmMeTnueckre EHCTBUS C palliOHaIbHBIMU
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qucJjiaMu, coucrasa YCTHBIC n IIMCBbMCHHBIC HpI/IéMBI,

BBIIIOJIHATH BBIYMCIICHUA C HPPAallMOHAJIbHBIMU YU CJIaMU

HaXO)II/ITB 3HAYCHHUS CTCIICHEH C OCJIIBIMH IIOKa3aTCIIIMU U
1.3
KOpHeI\/’I, BBIYUCIIATH 3HAYCHH S YHMCIIOBBIX BBIpa)KeHPIfI

OprrJ'IHTB I[CIZCTBHTGJ'ILHLI@ YuClia, BBIIOJIHATL IIPUKUAKY
1.4

pe3yibTaTa BRIYUCICHUH, OIICHKY YHCIIOBBIX BBIPAKCHHUN
2 YpaBHEHUS 1 HEPABEHCTBA

Pemate yMHENHBIE UM KBaJpaTHbBIC YPaBHEHHUs, ypPaBHEHMS,
2.1 CBOSIIMECS K HHM, NPOCTEHIne ApOOHO-palMOHATbHBIC

ypaBHEHUS

Pemate cucreMbl JBYX JIMHEMHBIX YPaBHEHUH C JBYMS
2.2 IIEPEMEHHBIMU M CHUCTEMBI JIByX YPAaBHEHHMH, B KOTOPBIX OIHO

YpaBHCHHC HC ABJIACTCA JIMHENHBIM

Pemate TekcTOBBIE 3agaud anreOpanyecKUM CIIOCOOOM C
2.3 IIOMOIIBIO COCTaBJICHHUSI YPaBHEHHs WM CHCTEMBI JIBYX

ypaBHEHUH C IBYMS IEPEMEHHBIMU

[TpoBOIUTH MPOCTEUIIME UCCIEAOBAHMS YPaBHEHHH U CHCTEM
yYpaBHEHMH, B TOM 4HCJIE C TNPUMEHEHHEM TrpaduyecKux
2.4 MpPEACTAaBICHU (HampuMmep, YCTaHaBJIMBaTh, HWMEET JIK
ypaBHEHUE WM CHCTEMa YPaBHEHU PEIICHUs, €CIIU UMEET, TO

CKOJIBKO)

Pemarp nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA,
2.5 n300pakaTh pelIeHHEe HEPABEHCTB Ha YHCIOBOM MPSIMOH,

3alMUCbIBaTh PCIICHUE C ITIOMOIIBIO CUMBOJIOB

Pemate  cuCTEMBI ~ JIMHEMHBIX  HEPABEHCTB, CHUCTEMBI
26 HEpPABEHCTB,  BKIIOYAIOIIME  KBAJAPATHOE  HEPABEHCTBO,
M300pakaTh pEIICHUE CHCTEMbl HEPAaBEHCTB HA YHCIOBOU

HpHMOfI, 3alucChbIBaTh PECIICHUE C ITIOMOIIBIO CUMBOJIOB

2.7 Hcnonp30BaTh HEPABEHCTBA MIPU PEIICHUN PA3IUYHBIX 33/1a4
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3 OyHKIUU
PacriosHaBaTh (QYHKIMM WM3YYE€HHBIX BHIOB. IlOKa3bIBaTh
CXEMAaTHUYECKH PACIIOIOKEHNE Ha KOOPIMHATHOM ILUIOCKOCTH
3.1 rpadukoB GyHkIwmii Buga: y=Kkx, y=kx+b, y=k/x, y=ax>+bx+c,
B 3aBHCHMOCTH OT 3HAYCHHH KOI(PQPHIIMEHTOB, ONUCHIBATH

CBOMCTBa (PyHKIIHIT

[Toka3pIBaTh CXeMaTHUYECKHU PACIIONIOKEHUE Ha KOOPIUHATHON
3.2 IUIOCKOCTH TpadukoB ¢yHKumid Buma Y = VX, Y = x| u

OMKCHIBATh CBOMCTBA () YHKIIHI

Crpoutb ¥  u300pakaTh  CXeMaTH4YeCKH  Tpaduku
3.3 KBaJIpaTUYHBIX GyHKIMH, OIHCHIBATh CBOICTBa

KBaJIpaTUYHBIX QYHKIU M0 X rpadukam

PacmoznaBath KBajgpaTHuHyr (GYHKOHIO TIO  (opMmyIe,
3.4 MPUBOIUTH MPUMEPHl KBAAPATUYHBIX (YHKIUH W3 peaabHOU

KU3HU, PU3NKU, TEOMETPUU

4 ApudmeTrrueckas 1 reOMETpUIECcKast IPOrPeCcCHH
41 Pacno3HaBath  apu(MEeTHUECKYyl0 U T€OMETPHYECKYIO
' IPOrpeCcCUy MpH pa3HbIX CIIOcO0aX 3aaHus
BbINONHATE BBIYMCIEHUS C HCHONb30BaHUEM (opMmyn N-ro
4.2 YjieHa apU(PMETHYECKOH M TeOMETPUUYECKOM MpPOrpeccui,
CYMMBI IIEPBBIX N YJICHOB
43 N300paxarh 4jeHbl IOCIENOBATEIbHOCTH TOYKAaMH Ha
' KOOPJAMHATHOM MIIOCKOCTH
Pematp 3a7aud, CBSI3aHHbIE c YU CIIOBBIMU
14 IIOCJIEIOBATEIIBHOCTSAMY, B TOM 4YHCIE 3aJa4d U3 pealbHON

KHU3HU (C HCHONMB30BAaHUEM  KAJIbKYJISATOpa, MHU(PPOBBIX

TEXHOJIOT U )
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS
1 Uucna u BBIYUCIEHUS
JpoOu OObIKHOBEHHBIE M JECATUYHBIC, MEpeXoa OT OAHOH (OpMEI
11 3anucu ApoOeit k Apyroil. [loHsATHE panoHaIbHOrO YHCIa, 3alHCh,
CpaBHEHHE, YIOPSIOYMBAHNE PALIMOHAIBHBIX YHCET
12 Apudmernueckue AEHCTBUS C palOHAIBHBIMU YHcIamH. Perienue
' 3aJa4 U3 peasibHOM MPAaKTUKH Ha YacTH, Ha IPOOH
Crenenpb c HaTypaJIbHBIM [IOKa3aTeNIeM: OIpeeICHHE,
1.3 npeoOpa3oBaHWE BBIPAKCHUH HA OCHOBE OIPECIICHHS, 3aIucCh
OOJIBIIUX YHUCEIl
[TpomeHThI, 3amuch MPOIEHTOB B BHAEC JAPOOM M ApoOM B BHIC
1.4 MPOLEHTOB. Tpy OCHOBHBIE 33/1a4d Ha MPOLEHTHI, PEHICHUE 3a/1a4 U3
peabHOI MPaKTUKH
15 [IpumeHeHne TPU3HAKOB JIEIMMOCTH, Pa3l0KE€HHE HAa MHOKUTEIH
' HATypaJbHBIX YHCEeN
16 PeanpHble 3aBUCHMOCTH, B TOM 4YHCIE TpsMas © oOpaTHas
' MPONOPIIMOHATIBHOCTH
2 Anrebpanyeckue BEIpaKCHUS
21 [TepemeHHbIe, YWCIOBOE 3HAUYEHUE BBIPAXKEHUS C MEPEMEHHOM.
' JlonmycTumble 3HaYEHHS TepEMEHHBIX
25 [TpencraBieHne 3aBUCUMOCTH MEX1y BEJIMUYMHAMU B BUJE (HOPMYIIBI.
' Berancnenus mo ¢popmynam
23 [IpeobpazoBanre OYKBEHHBIX BBIPAKEHUN, TOXKIECTBEHHO paBHBIC
' BBIPAKCHUS
24 CBoiicTBa cTeNeHU C HaTypalbHBIM ITOKa3aTeIeM
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OpnouneHsl W MHorowieHel. CrenmeHb MHorouwieHa. CloKeHHE,

2 BbIUUTAaHUE, YMHOKEHUE MHOI'OWIEHOB
@opMynbl COKpaIEHHOIO YMHOXKEHHMsI: KBaJpaT CyMMBl U KBajpar
2.6 pasHoctu. dopMyna pasHOCTH KBaJpaToB. PaznokeHre MHOIO4JIEHOB
Ha MHOXXHUTEIU
3 YpaBHeHUs
31 VYpaBHeHHe, KOpPEHb YypaBHEHHUs, MpaBUiIa  IpeoOpa3oBaHUs
' YpaBHEHUS, PABHOCWJIBHOCTb YPAaBHEHU
3.9 JluHeiiHOe ypaBHEHHME C OJHOM MEPEeMEHHOH, 4YHCIO KOpHEH
' JMHENHOr0 ypaBHEHUS, PELICHUE TMHEUHBIX YPABHEHUN
33 CocraBiieHHME ypaBHEHHMI MO YCIOBHIO 3aJaud. PerieHue TEeKCTOBBIX
' 3ajlay ¢ MOMOIIBIO YpaBHEHHH
3.4 JluneitHoe ypaBHEHHE C ABYMS IEPEMEHHBIMH U €r0 rpaduk
Cucrema [BYX JIMHEHHBIX YpaBHEHUH C JBYMS II€PEMEHHBIMH.
35 Pemenue cuctem ypaBHEHHH CHocoOOM MOACTaHOBKU. [Ipumepnl
peLIeHHs] TEKCTOBBIX 3a/a4 ¢ IOMOILBIO CUCTEM YpaBHEHUN
4 Koopaunate! u rpaduxu. @yHKIUU
4.1 Koopannara Touku Ha npsAMoi
45 YucnoBele mnpoMmexyTku. PaccrosHue Mexay [IByMs TOUYKaMHU
' KOOpIMHATHOMN IPSAMOU
43 [TpsimoyroneHas cucrema koopauHatr, ocu Ox m Oy. AOGcmmcca u
' Op/IMHATa TOYKU Ha KOOPAWHATHOM IJIOCKOCTH
w [Tpumepsl rpadukoB, 3agaHHbIX GopMynamu. YteHue rpaduxos
' peabHbIX 3aBUCUMOCTEN
4.5 [Tousitne pynxmun. I'padux Gyrkmm. CBoiicTBa (QyHKITHIA
4.6 Jluneiinas ¢pynkuus, e€ rpaduk. I'padux Gynkum y = [x|
47 I'paduaeckoe pereHue NTMHEHHBIX YpaBHEHUM M CHCTEM JIMHEHHBIX
' ypaBHEHUU
8 KUIACC
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Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

1 UYucna v BBIYUCIIEHUS
11 KBanparublit kopenb u3 uucna. [lonsTiue 06 uppanuoHaIbHOM YHCIIE.
JlecATHUHBIE TPUOIMKEHUS UPPALUOHAIBHBIX YHCEl
CaoiicTBa apuMeTHyeCKUX KBaJPaTHBIX KOPHEH U UX IPUMEHEHHE K
1.2 MpeoOpa30oBaHUIO  YHCJIOBBIX  BBIPAXEHWW W BBIYUCICHHUSIM.
JlericTBUTENIbHBIC YUCIIA
13 Crenens c 11eNbIM MOKa3arTeneM u e€ cBoiicTBa. CTaHaapTHasl 3alluch
qucia
2 Anrebpandeckue BbIpaxKeHUS
21 KBaznpaTtHblil TpEXWIEH, pa3ioKEHUE KBAJApPAaTHOrO TpPEXUIEHA Ha
MHOKUTENN
2.2 Anrebpanyeckast 1podb. OCHOBHOE CBOMCTBO alireOpanyeckoi 1poou
CrnoxeHue, BbIYUTAHHE, YMHOXKEHME, JAEJICHHME anreOpanyeckux
2.3
npobeit
2.4 PanmonanpHbie BhIpaKeHUS U UX IpeoOpa3zoBaHue
3 VYpaBHEHHS U HEPAaBEHCTBA
31 KBanpatHoe ypaBHeHHe, (opMyia KOpHEHl KBaJpaTHOTO YpaBHEHMSL.
Teopema Buera
3.2 Pemenne ypaBHeHNH, CBOOAIIMXCS K TMHEUHBIM U KBAaAPATHBIM
3.3 [Tpocreiimme n1poOHO-paMOHAIEHBIC YPAaBHEHUS
I'paduueckast nHTEpHpeTaMs ypaBHEHUH € JBYyMs NEPEMEHHBIMU H
3.4 CUCTEM JIMHEWHBIX YPAaBHEHMH C JByMs IepeMEeHHbIMH. I[Ipmmepsl
pelIeHNs CUCTEM HEIMHEWHBIX YPaBHEHUM C ABYMS TEPEMEHHBIMU
3.5 Pemrenre TekcTOBBIX 3a7a4 anreOpandeckum crocodoom
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM TIEpeMEHHOM
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JInHeliHbIe HEPaBEHCTBA ¢ OJHON NIEPEMEHHOU
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3.10 Cucrembl TMHEWHBIX HEPABEHCTB C OJIHOM NEPEMEHHOMN

4 OyHKIUN
41 [Tonstue ¢pynkuuu. OOnacTh onpeAeseHus U MHOKECTBO 3HAUYECHUM
' dbyakuun. CriocoOsl 3aaaHus G YHKITAN
4.2 I'padux GyHkmyu. YteHne CBOWCTB GYHKIUH 10 €€ rpaduKy
4.3 [Tpumeps! rpadukoB PYHKIUH, OTPAKAIOUINX pealIbHbIE TPOLIECCH
w OyHKIMH, ONUCHIBAIOIINE NPSAMYIO U 00pPaTHYIO MPONOPLMOHAIBHBIE
' 3aBUCUMOCTH, UX TpapUKH
4.5 @yHkUM y =X°, y = x’
4.6 Oynaxnun y = (X, y = |x|
4.7 I'paduueckoe pelieHne ypaBHEHUN U CUCTEM YpaBHEHUH
9 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COACPKAHMS
1 Hucna u BIYUCICHUS
11 PanmonanbHple  yMcna,  UppAlMOHAIBHBIE  4YMCIA, KOHEYHbIE U
' OECKOHEUHBIE JIECATUIHBIC IPOOH
MHOXECTBO JEUCTBUTENbHBIX 4YHMCEN, JACHCTBUTEIbHBIE 4YHUCIA Kak
19 OeCKOHEYHbIE  JecATUYHble  ApoOM.  B3auMHO  OJHO3HA4HOE
' COOTBETCTBHE MEXAY MHOXXECTBOM JCHCTBUTEIBHBIX YHCEN H
KOOpAMHATHOMU NpsAMoil. CpaBHEHHUE IEHCTBUTEIbHBIX YUCET
1.3 Apudmernueckre AeUCTBHSI ¢ JCHCTBUTEIHLHBIMU YUCIIAMU
W3mepenus, npubamxeHus, oueHKU. Pa3mepsl 00bEKTOB OKPYXKAIOIIEro
14 MUpa, JUIUTEIHHOCTH MIPOLIECCOB B OKpYyxaroriem mupe. [Ipubmnkénnoe
' 3HAYCHWE BEIMYUHBI, TOYHOCTH TNPHOIKeHHs. OKpyIrIIeHHe YHCEll.
[Ipuxuska v olleHKa pe3yJIbTaTOB BHIYMCICHUMN
2 VYpaBHEHMS U HEPABEHCTBA
2.1 VYpaBHEHMSI ¢ OTHON NTEPEMEHHOMN
2.2 JIuneitnoe ypaBHeHue. Pellienne ypaBHEeHH, CBOASIIMXCS K JIMHEHHBIM
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KBampatHoe ypaBHeHue. PelieHue ypaBHEHUH, CBOJAIIMXCH K

2.3
KBaJ[paTHBIM
24 buksanpatHoe ypaBHeHue. [IpuMepsl penieHuss ypaBHEHUUM TpeTbed U
' 4ETBEPTON CTENEHEN Pa3IoKEHUEM Ha MHOKUTEIN
2.5 Pemenne npoOHO-palinoOHATBHBIX YPaBHEHUN
2.6 Cucrembl ypaBHCHUH
2.7 VYpaBHeHUE ¢ IBYMsI IEPEMEHHBIMH U €ro rpaduk
2.8 Pemienue cucteM AByX JMHEWHBIX YPaBHEHUH C IByMs IEpEMEHHBIMU
29 Pemenne cucrem nByX ypaBHEHMH, OIHO W3 KOTOPBIX JIMHEHHOE, a
' Jpyroe — BTOPOM CTENEHH
210 I'paduueckast wWHTepHpeTamust CHUCTEMBI ypaBHEHHA C  JIBYMS
' IIepEMEHHBIMU
211 Pemrenre TekcTOBBIX 3a7a4 aareOpandeckum Crocooom
212 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenue muHEHHBIX HEPABEHCTB C OHOW IEPEMEHHON
2.14 Pemrenne cucreM TMHENHBIX HEPABEHCTB C OJHON ITEPEMEHHON
2.15 KBanparHble HepaBeHCTBa
216 I'paguueckass MHTEpHpeTaluss HEPABEHCTB U CUCTEM HEPAaBEHCTB C
' IBYMS IEpEMEHHBIMU
3 OyHKIUU
31 KBagpatnunas ¢ynkuus, e€ Trtpapuxk wu cBoiictBa. Ilapabona,
' KOOPAWHATHI BEPIIMHBI TapadOoIIbl, OCh CHMMETPHH MapadoITbl
3.2 I'paduku Gpynkumii y=Kkx, y=Kx+b u ux cBoiictBa
3.3 I'paduxu Gyrxuit y=K/X, y = X’ 1 ux cBOWCTBa
3.4 I'paduku Gynkuwmii , 1 UX CBOMCTBA
4 YucnoBbie MOCIIE0BATENIEHOCTH
Omnpenenenne u cnocoObl 3aJjaHUsT YMCIOBBIX IOCJIEJOBATEILHOCTEH.
4.1 3agaHue Mociea0BaTeIbHOCTH PEKYPPEHTHOM (opMysoit u (opmynoit
N-To WieHa
4.2 Apudmerrnueckas nporpeccus. Dopmyisl N-To wieHa apupMeTHIecKon
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IIPOrPECCUM, CYMMBI IIEPBBIX N YIECHOB

I'eomerpuueckas nporpeccus. opmynbl N-ro 4ieHa reOMETPUUYECKOi

43 IIPOrPECCUH, CyMMBI IEPBBIX N YIEHOB
N3o0pakeHre  WIeHOB  apu(METHUECKOM M TC€OMETPHUYECKOM
4.4 MPOrPECCUl TOYKAMM Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN u
JKCIIOHEHIUAIIBHBIN POCT
4.5 CnoxHbl€ TPOLIEHTHI
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IMPOBEPAEMBIE HA OI'D 1O MATEMATHUKE TPEBOBAHUA
K PE3YJIbTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJILHOM ITPOT'PAMMBI OCHOBHOI'O OBIIIETO

OBPA3OBAHUA
Kon IIpoBepsiemble TPeOOBAHMSA K NPEAMETHBIM pe3yJibTaTaM
NPOBEPSIEMOI0  OCBOCHMSI OCHOBHOM 00pa30BaTe/IbHOM POrpPaMMbl
TpedoBaHus OCHOBHOT0 001ero odpasosanus Ha ocHoBe ®I'OC
VYmenue OIIEpUpPOBAThH MOHATHSMU MHOKECTBO,

IIOJMHOXKECTBO, ONEpalMy HAJ MHOXECTBAMH; YMEHHUE
OIEepUpPOBaTh MOHATUAMU: Tpad, CBA3HBIN rpad, AepeBo, LUKI,
1 MPUMEHATh UX IpPHU PELICHUW 33]a4; YMEHHUE HCIIO0JIb30BaTh
rpaduyeckoe TMPEACTaBIEHWE MHOXKECTB MJs  ONMUCAHHS
pEaIbHBIX MNPOLIECCOB M SIBJICHUM, IPU pPELIEHUM 3ajad W3

JIPYTUX y4eOHBIX IPEIMETOB

YMenue OIICPUPOBATHL ITOHATUAMU: OIPCACICHHUE, aKCHUOMa,
TCOpEMa, NO0Ka3aTCIIbLCTBO; YMCHHUC PACIIO3HABATE UCTUHHLIC U
2 JIOKHBIC BbICKAa3bIBaHUI, IIPUBOANTH IMPUMCEPHBL n
KOHTPIIPUMEPHBI, CTPOHUTHL BbICKA3BIBAHUA W  OTpULIAHUA

BBICKa3bIBaHUN

VYMeHue onepupoBarb IMOHATHUSAMHU: HaTypaJlbHOE YHCIO,
IIPOCTOE U COCTABHOE YMCIIO, IE€IMMOCTb HaTYPAJIbHBIX YUCEIL,
INPU3HAKU  JIEJIMMOCTH, IL€JI0€ YHUCIO, MOAYJIb 4YHCIA,
OOBIKHOBEHHAsI APpoOb U JIeCATUYHASA JIpo0b, CTAHIaPTHBIN BUJL
Ylclia, PALUOHAIBHOE YHCIO, WPPALUOHAIBHOE YHCIIO,
apu(MeTHYeCKH KBaJpaTHBI KOpPEHb, yMEHHE BBIOJIHSATDH
JEICTBUS C YMCIIaMHU, CPaBHUBATh M YNOPSAJI0YMBATH 4YHCIIA,
MPEJICTaBIISITh YUCIIa HAa KOOPAMHATHOW MpPSIMOM, OKPYIJIATh
ylciia, yYMEHHE JeJaTh IPHUKUAKY M OLEHKY pe3yibTara

BBIYHUCJIICHUN

4 YMeHne onepupoBaTh MOHATHUAMU: CTEMEHb C  LEJNbIM

[IOKYMEHT NMOAMMUCAH 3/IEKTPOHHOW NMOAMMUCHIO

MYHULIMNAJIbHOE BHOKETHOE OBLLEOBPA3OBATE/IbHOE 18.09.25 10:41 CepTucmkat AC2A983D6D8FB5F3D78058E0A06B31EE
YYPEXXAEHME "JINLIEU N24 "MHOIOMNMPO®WUJIbHbIN", MNMnaTtoHoBa BaneHTuHa (MSK)
HukonaesHa, UPEKTOP




nokaszareneM, apu(MeTHYecKuid  KBaJpaTHBIA  KOPEHb,
MHOTOWIEH, anredpandeckas ApoOb, TOXKIECTBO; 3HAKOMCTBO
C KOpHEM HATypaJbHON CTEMeHU OOJIbIlIe €IWHUIIBI; YMEHHUE
BBIMIOJHATH Pacu€Thl Mo Gopmynam, IpeoOdpa3oBaHUs IEINbIX,
IpOOHO-PAllMOHANIFHBIX ~ BBIPAKEHUH U BBIPAKEHUH ¢
KOPHSIMH, Pa3IOKCHHE MHOTOWIEHAa Ha MHOXHUTEIH, B TOM
YUCJIE C HCIOJIb30BaHUEM (OPMYNT Pa3HOCTH KBaJpPaTOB H

KBaJapaTra CYMMbI U Pa3HOCTHU

YMeHHne onepupoBaTh IOHATHUSAMHU: YHCIOBOE PAaBEHCTBO,
YPaBHEHUE C OJHOW IEPEMEHHOMN, 4YHMCIOBOE HEPAaBEHCTBO,
HEPABEHCTBO C IEPEMEHHOW; yMEHHUE pellaTh JIMHEHUHBIE U
KBaJ[paTHBIC YpaBHEHUS, JPOOHO-pallMOHATbHBIC YPAaBHEHUS C
OIHOM IIEpEMEHHOM, CHCTEMBI [BYX JIMHEHHBIX ypaBHEHUH,
5 JUHEIHBIE HEPAaBEHCTBA M HUX CHCTEMBI, KBaJpaTHbIE U
JIpoOHO-pallMOHATbHbIE HEPABEHCTBA C OJHOI MEpeMEHHOM, B
TOM YHCIE IPU pEUICHUW 3a1ad W3 JAPYTUX IPEAMETOB H
IIPAKTUYECKUX 3a7a4; YMEHHE HCIIOIb30BaTh KOOPIMHATHYIO
OpsAMyI0 U KOOPAMHATHYIO IUIOCKOCTh JJsl HM300pakeHUs

pelIeHUI ypaBHEHU, HEPABEHCTB U CUCTEM

YMeHnue omnepupoBaTh TOHATHAMHU: (QYHKIUS, Tpaduk
GbyHKIMU, HYTH (QYHKIUH, TPOMEKYTKH 3HAKOIOCTOSHCTBA,
MPOMEXKYTKH BO3pacTaHus, yObIBaHHS, HauOoibllee U
HAaUMEHbIIIee 3HA4YCeHUsS (QYHKIMH; YMEHHE OIECPUPOBATH
MOHATHSAMH:  TIpsIMasi  TPOIOPIMOHAILHOCTD,  JIMHEWHAs
byHKIIHS, KBaJpaTHYHAs dbyHKIIHS, oOpaTHas
MPOMOPIIMOHATBHOCTh,  Tapabona, Trumepbona;  yMEHHe
cTpouTh Tpaduku QGYHKIMH, WCIONB30BaTh Tpadukw s
OTIpEICICHUs] CBOWCTB TIPOIIECCOB W 3aBUCHMOCTEH, ISt
peleHus 3a7a4 U3 APYruX Y4eOHBIX MPEAMETOB U peabHOM
JKU3HU, YMEHUE BBIpAXaTh (HOpMyJIaMHU 3aBHCHUMOCTH MEXKIY

BEJIN4YnHaMU

7 YMmeHue OIICPUPOBATL MOHATHAMHU: TOCICIOBATCIIbHOCTD,
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apudMeTHyecKkass M TeOMETpUYecKas MPOrpEeCcCUU; YMEHHUe
UCTIOJIb30BaTh CBOMCTBA IIOCIIEAOBATEILHOCTEH, (OPMYIIBI
CyMMBI U OOILEro 4ieHa HNpH PEUIeHHH 3a7ady, B TOM YHUCIIe

3aJa4 U3 Apyrux y‘le6HLIX npeaMETOB U peanLHoﬁ KHU3HHU

YMeHue pemath 3aJaud pasHbIX THUIOB (B TOM YHCIE Ha
IPOLIEHTHI, JOIM U YacTH, JBM)KEHHUE, paboTy, LIeHy TOBapOB U
CTOMMOCTb TOKYIIOK M YCIYT, HQJIOTH, 3ajauyd U3 o0iacTu
8 yIpaBJICHUS] JTUYHBIMA M CEMEHHbIMH (MHAHCAMH), YMEHUE
COCTABJISITh BBIPAKECHHUSI, YPABHEHNUs, HEPABEHCTBA M CHCTEMBI
[0 YCIOBHUIO 3aJa4d, UCCIEAOBATH IIOIYyYEHHOE PEIICHHUE U

OLOCHUBATHb HpaBIlOHOI[O6HOCTL MOJIYYCHHBIX PC3YJIbTATOB

YMeHue onepupoBarh MOHATUAMH: (UIYypa, TOYKA, OTPE3OK,
npsimasi, JIyd, JIOMaHasi, yroJl, MHOIOYTOJIbHUK, TPEYI'OJbHUK,
paBHOOEIPEHHBIE UM PAaBHOCTOPOHHHUH  TPEYrONbHUKH,
NPSIMOYTOJIbHBII  TPEYroJbHUK, MeauaHa, OuCCeKTpuca u
BBICOTA TPEYTOJIbHUKA, YETBIPEXYTOJIBHUK, MApaJlIEIOrpamMm,
9 poMO, MPSAMOYTOJIBHUK, KBaJapar, Tpameuusi; OKPYXKHOCTb,
Kpyr, KacaTellbHas; 3HAaKOMCTBO C IIPOCTPaHCTBEHHBIMU
¢urypamy; yMeHHE pemarth 3aJadd, B TOM YHCIE U3
IIOBCETHEBHOM JKWU3HM, HA HAXOXKICHHE I'C€OMETPHUYECKUX
BEIMYMH C TPUMEHEHHEM H3YyYeHHbIX CBOMCTB Quryp u

¢baxToB

YMeHHe omnepupoBaTh IMOHSATUSMHU: PABEHCTBO  (uryp,
paBEHCTBO TPEYrOJIbHUKOB; NapajljIeIbHOCTb u
NEPNEHIUKYIAPHOCTh MPSAMBIX, YIoJd MEXAy MpsIMbIMHU,

NEepIeHIUKYIsAp, HAKIOHHAs, NpoeKuus, mnoxodue uryp,

10 10/100HbIe TPEYTOIbHUKU, CHMMETPHSI OTHOCUTEIIFHO TOUYKH U
OpsSIMOI; YMEHHE paclio3HaBaTh PABEHCTBO, CHMMETPHIO U
nojobue (uryp, mapaienbHOCTh M MEPIEHAUKYISIPHOCTh
IPSIMBIX B OKPYXKAIOIIEM MUPE

1 YMeHue ornepupoBaTh MOHATHSIMU: JUTUHA, PACCTOSHUE, YTOJl

(BeMMuMHA Yrjla, CHUHYC M KOCHHYC YIJIa TpeyrojbHHKaA),

[IOKYMEHT NMOAMMUCAH 3/IEKTPOHHOW NMOAMMUCHIO

MYHULIMNAJIbHOE BHOKETHOE OBLLEOBPA3OBATE/IbHOE 18.09.25 10:41 CepTucmkat AC2A983D6D8FB5F3D78058E0A06B31EE
YYPEXXAEHME "JINLIEU N24 "MHOIOMNMPO®WUJIbHbIN", MNMnaTtoHoBa BaneHTuHa (MSK)
HukonaesHa, UPEKTOP




IJIOLAAb; YMEHHE OLIEHHBAaTh pa3Mepbl MPEIMETOB U
O0BEKTOB B OKPYXKAIOLIEM MHpE; YMEHUE MPUMEHAThH
dbopmMynbl NepUMeTpa U IUIOMIAd MHOTOYT'OJbHUKOB, JUIMHBI
OKPY)XKHOCTH U IUJIOUIaAM Kpyra, o0bema MpsIMOYTOJIBHOTO
napajienenuneaa; yMeHue NMPUMEHSTh MPU3HAKUA PABEHCTBA
TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroOJbHUKA,
teopemy [ludaropa, TpuroHoMeTpUYECKUE COOTHOLICHUS IS

BBIYMCIICHHS JIJTUH, PACCTOSHUMN, TIIOMIAICH

VYMenue u3zobpaxarb miockue (GUryppl U MX KOMOHMHAIMH,
1 IPOCTPAHCTBEHHBIE (PUTYPBI OT PYKH, C TOMOILBIO YEPTEKHBIX
MHCTPYMEHTOB M 3JIEKTPOHHBIX CPEICTB 10 TEKCTOBOMY WM

CUMBOJIbHOMY OITMCAHUTIO

YMeHue onepupoBaTh MOHATUAMU: MPSMOYrojbHasl cHUCTEMa
KOOpAMHAT; KOOPAMHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB,
13 IIPOM3BEICHUE BEKTOPA Ha YHCJIO, CKAIIPHOE MPOU3BEACHUE
BEKTOPOB; YMEHHUE UCII0JIb30BaTh BEKTOPbl U KOOPJUHATHI AJIs
NpPEJCTaBICHNs JAHHBIX M pPEUIeHUs 3a/ad, B TOM YHUCIE M3

JPYrux y4yeOHBIX MPEAMETOB U PEANbHON KU3HU

YMeHne onepupoBarh MOHATHSIMH: CTOIOUKOBBIE U KPYrOBbBIE
quarpammbl, TaOnHIbI, cpeiHee apudmernyeckoe, MeIHaHa,
HauOoJbllIeE M HaWMEHBIIEE 3HAYEHUS, pa3Max YHUCIOBOrO
14 Habopa;  yMEHHE  U3BJIEKAaTh,  HUHTEPIPETHPOBATb U
npeoOpazoBbiBaTh ~ MHGOpPMAIMIO,  MPEACTAaBICHHYIO B
Tabmuuax W Ha JuarpaMmax, OTPaKalollyl0 CBOHCTBA U
XapaKTEPUCTUKU pEealbHBIX IPOLECCOB M SBICHUM; yMEHUE

pacinozHaBaTb U3MCHYHMBBIC BEJIMYHMHBI B OKPYKArOIIEM MUPE

YMeHue onepupoBaTh  MOHATUSAMH:  CIYYalHBIA  OIBIT
(cnmydaifHBIE ~ DKCIIEPUMEHT),  JJIEMEHTapHOEe  COOBITHE
15 (37IeMEHTapHBI  MCXOJ) CIY4allHOTO OMbITa, ClIy4ailHOe
coOBbITHE, BEpPOSTHOCTh  COOBITHS; yMEHHE  HAXOIUTh
BEPOSTHOCTH  CIY4YalHBIX  COOBITM B  ONBITaX  C

PaBHOBO3MOXHBIMU 3JICMCHTAPHBIMU CO6I:ITI/I$[MI/I; YMCHUC
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pemaTth 3amadd METOJOM OpTaHM30BaHHOTO mepedopa U ¢
WCIIOJIb30BAaHUEM TIpaBUJIa YMHOXEHUS, YMEHHUE OIICHUBATH
BEPOSITHOCTH pPEaTbHBIX COOBITUN U SIBJICHHM, TOHUMATh POJIb
MPAKTUYECKH JIOCTOBEPHBIX W MAJIOBEPOSTHBIX COOBITHHA B
OKPYXKaloIlleM MHUpPE M B JKU3HU; 3HAKOMCTBO C MOHSITHEM
HE3aBHCHUMBIX COOBITHH, 3HAKOMCTBO C 3aKOHOM OOJIBIIHX

YUCCII U €0 POJIbI0 B MACCOBBIX ABJICHUAX

YMeHue BBIOMpATh MOIXOSIINN WM3YYEHHBIH METOM st
pelieHus 3aJadd, NPUBOIUTH INPUMEPBl MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH B IPUPOAE U KHU3HHU, PpaCIO3HABaTh
16 IIPOSBJICHUE 3aKOHOB MAaTE€MAaTUKH B HCKYCCTBE, OIMCHIBATH
OTJIEIIbHBIE BBIIAIOIIMECS PE3YNbTAThl, IIOJIYYEHHBIE B XOJ€
pa3BUTUS MATEMAaTHKH KAaK HAyKH, IPUBOJUTH IPHUMEPHI

MaTEMAaTHYCCKHUX OTKpI)ITI/Iﬁ H UX aBTOPOB B OTECUYECTBCHHOU

BCEMUPHON UCTOPUU
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INEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMbIX

HA OI'D 1O MATEMATUKE
Kon IIpoBepsieMbIi JIEMEHT COACPKAHUS

1 UYucna v BBIYUCICHUS

1.1 HatypanbHble u nenslie yncia. [IpuzHaku JeImMoCcTH LEbIX YUCEN

1o OObIKHOBEHHBIE U JECSATUYHBIE JIPOOH, TMPOLEHTHI, OECKOHEYHBIE
' MepUOIMYECKUEe TpoOu

13 Parnmonaneueie uncina. ApudMeTHuecKue onepaniy ¢ pandoHaIbLHBIMU
' qucliaMu

14 JlelicTBUTENIbHBIE quca. Apudmernueckue onepanuu c
' JEHUCTBUTENBHBIMH YU CIIaAMU

15 [TpuOnmkE€HHbIE BBIUMCICHUS, TMpPaBUIA OKPYIJICHHUS, NPUKUAKA U
' OLICHKA pE3yJIbTaTa BBIYMCICHUM
2 Anrebpanyeckue BEIpaKCHUS

2.1 bykBeHHbIE BbIpakeHUS (BBIPAXKEHUSI C IEPEMEHHBIMM )

29 Crenenp c¢ 1nenpiM nokasatesneM. CTeneHb € palUOHAIBHBIM
' nokasaresieM. CBOICTBa CTENEHU

2.3 MHorowieHb

2.4 Anrebpanyeckast 1pooOb

”E Apudmernueckuii  KOpeHb HaTypalbHOW cTemneHu. JleifictBus ¢
' apu(MeTnyecKuMU KOPHSIMHU HaTypaJIbHOM cTereHu
3 VYpaBHEHHUs 1 HEPABEHCTBA

31 [enble u poOHO-panMoHaNbHbIE YpaBHEHHS. CUCTEMBI U COBOKYITHOCTH
' YPaBHEHUI

39 Ilensle u  npoOHO-palMOHANbHBIE HepaBeHCTBAa. CHCTeMBl U
' COBOKYITHOCTH HEPAaBEHCTB

3.3 Permienne TekcTOBBIX 3a1a4
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4 YwucioBbie IOCICa0BaTCIbHOCTHU

4.1 HOCJ’IC,Z[OB&TCHBHOCTI/I, CIIOCOOBI 3aJaHus IOCIEI0BATEILHOCTEN

Apudmerrnueckas u reomeTpudeckas nporpeccu. dopmysa CIOXKHBIX

4.2
MIPOIICHTOB

5) OyHKUNN
Oynknus, cmocodsl 3amanus Gyakuuu. ['padux ynkinmu. O6nacte
ofpenesieHUs] M MHOXECTBO 3HaueHWi QyHkuuu. Hymu ¢yHkumm.

5.1. [TpoMexyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH
byHkMu. MakcuMyMbl W MHHUMYMBI QyHkuuu. Haumbonbmiee u
HauMEHbIIIee 3HaYeHHe (PYHKIIUU HA TIPOMEKYTKE

6 Koopaunatel Ha psIMOM U TUIOCKOCTH

6.1 Koopnunarnas npsmas

6.2 JlexapTOBbI KOOPIMHATHI Ha MITOCKOCTH

7 I'eomerpus

7.1 ['eomeTpuyeckue GUrypbl 1 UX CBOWCTBA

7.2 TpeyronbHUK
7.3 MHoOroyroiasHUKU

7.4 OKpYyXHOCTb U KpYI'

7.5 W3mepeHne reoMeTpuuecKuX BEIUUNH
7.6 BexTopsl Ha MII0CKOCTH
8 BeposiTHOCTD U cTatucTuka
8.1 OnucarenpHasi CTaTUCTUKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHuoxecTBa
8.5 I'padsr

[IOKYMEHT NMOAMMUCAH 3/IEKTPOHHOW NMOAMMUCHIO

MYHULIMNAJIbHOE BHOKETHOE OBLLEOBPA3OBATE/IbHOE
YYPEXXAEHME "JINLIEU N24 "MHOIOMNMPO®WUJIbHbIN", MNMnaTtoHoBa BaneHTuHa
HukonaesHa, UPEKTOP

18.09.25 10:41
(MSK)

CepTudukat AC2A983D6D8FB5F3D78058E0A06B31EE




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /UISA YHEHUKA

» AnreOpa (B 2 vactsx), 7 kiacc/ Mopakosuu A.l'., Hukonaes H.IL.,
O6miecTBO ¢ orpannueHHOM 0TBeTCTBEHHOCThIO « MOl MHEMO3NHA»

» AnreGpa (B 2 dactsx), 8 kiace/ Hacte 1: Mopakosuu A.I'.; YacTs 2:
Mopnkosuu A.I'. u npyrue, noxa peaakuueir Mopakosuua A.I'., OOuiecTBo
¢ orpaHnyeHHON oTBETCTBEHHOCTHIO « IOl MHEMO3NHA»

 Anrebpa (B 2 uactax), 9 kmacc/ Yacte 1: Mopakosuu A.l.,
CemenoB II.B.; Yacte 2: Mopakosuu A.I'., AnekcanmpoBa A.JL,
Mumyctuna T.H. u apyrue; noa penakiueit Mopakosuda A.I'., OOmiecTBo

¢ orpaHnueHHON oTBeTCTBEHHOCThIO « IOl MHEMO3HNHA»

METOAUYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA

1. Mopakosuu, A. I'. Anre6pa. 7 kiacc. Meroaudeckoe mocooue s
yuutenss / A. T. Mopakosuu, II. B. CemenoB. — M. : BMHOM.
Jlabopatopus 3nanwmii, 2020.

2. Mopakosuu, A. I'. AnreOpa. 8 kiracc. Meroaudeckoe mocooue st
yuutens A. I'. Mopakosuy, I1.B. CemenoB. — M. BMUHOM. JlaGoparopus
3Hanumii, 2020.

3. Mopakosuy, A. I'. Anreopa. 9 kiracc. Meroaudeckoe mocodue s
yuutens A. I'. Mopakosuy, I1.B. CemenoB. — M. BUHOM. Jlabopatopus

3Hanui, 2019.
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChI
CETU UHTEPHET

1. ObpazoBarenbHas OHIAMH-TIATGOPMA ISl MIKOJIBHUKOB, UX POAUTENCH

u yaureneit (https://uchi.ru/)

2. Hudporoii oOpa3oBaTeIbHBII pecypc TUTSt IIKOJ

(https://www.yaklass.ru/)

3. OI'BHY «®denepaibHbli WHCTUTYT MEJATOTHYECKUX HM3MEPECHUIN
(https://fipi.ru/)

4. Poccwuiickas anektponnas mkoiia (https://resh.edu.ru/)

5. llenTpanbHbiii 00pa3oBareabHbINA opTa (http://www.edu.ru/)
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