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IHHOACHUTEJIBHASA 3AIINCKA

AnreOpa sBis€TCS OJHUM W3 OINOPHBIX KYpPCOB OCHOBHOIO OOLIETro
oOpa3oBaHUs: OHAa 00EeCIeUunBaeT U3yYeHHUE IPYTUX AUCLUUIUIMH, KaK €CTECTBEHHO-
HAayyHOT0, TaK M TyMaHUTAPHOIO LHKIOB, €€ OCBOECHHE HEOOXOAUMO MJis
POJIOJKEHUs 00pa30BaHus U B MOBCEIHEBHOM >ku3HU. PazButue y oOyyarommxcs
HAYYHBIX TIPEJCTABICHUH O TMPOUCXONKACHUH W CYHIIHOCTH alreOpanvecKux
a0CTpakuii, cnocode OTPAKEHUSI MAaTEMAaTUUYECKON HAYKOU SIBICHUN U MPOIIECCOB
B MpUPOJE W OOILECTBE, POJU MaTEeMaTHYECKOrO0 MOJECIHUPOBAHHUS B HayYHOM
MO3HAHUHU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHHUS, HEOOXOIMMBIX JJIs aJaNnTalid B COBPEMEHHOM IU(POBOM
oOmectBe. M3yuenue anreOpbl oOecrneuynmBaeT pa3BUTHE YMEHHsI HaOII0JaTh,
CpaBHMBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpPEeOyeT KPUTHYHOCTH MBINIICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JIEUCTBHUSI M BBIBOJBI,
dbopmynupoBath yTBepKAcHH. OCBOECHUE Kypca anredpbl o0ecrieunBaeT pa3BuTHe
JOTHYECKOTO MBIIUICHUS OOYYarolIUXCs: OHM HWCIONB3YIOT ACTyKTUBHBIE U
WHIYKTUBHBIE PAcCYyXICHUs, 0000IIeHNEe U KOHKPETU3AIlNI0, a0CTparupoBaHue U
aHanoruto. OOyyenme  anreOpe  mpeanoyiaraeT  3HAYUTENbHBIH  O00BEM
CaMOCTOSITETILHOM  JICSATENIBHOCTH OOYYaIOIIUXCsl, MO3TOMY CaMOCTOSTEIbHOE
pelIeHne 3a1a4 SBISETCS peaan3alieil 1esTeTbHOCTHOTO MPUHIINITA 00yIeHNS.

B ctpykType nporpamMmsl yaeOHOTO Kypca «Anredpay A7 OCHOBHOT'O O0IIETo
o0pa3oBaHMsI OCHOBHOE MECTO 3aHHMAIOT COJEP>KAaTEIbHO-METOANYECKHUE JINHUU:
«Yucna ¥ BBIUHCICHUA», «ANTreOpandyeckue BBIPAKEHUS», «YpaBHEHUS U
HepaBeHCTBa», «Dyukuum». Kaxnas w3 3TUX colepKaTrelbHO-METOIUYECKUX
JIMHUM pa3BUBACTCS HA MPOTSHKEHUN TPEX JIET U3YYEHHUs Kypca, B3aUMOACHCTBYS C
ApYyTMMH €ro JHHHUAMH. B Xome wu3ydeHuss ydeOHOro Kypca oOydaromuMmcs
IPUXOJUTCS JIOTHUECKH PaCcCy>KIaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsi3u ¢ 3TMM B mporpamMmy ydeOHOro Kypca «Auredpa» BKIIOYCHBI
HEKOTOpPbIE OCHOBBI JIOTMKH, MpPEACTaBICHHbIE BO BCEX OCHOBHBIX pa3zfenax
MaTeMaTU4eCKOro o0pa3oBaHusl U CIOCOOCTBYIOIIUE OBIAJCHUIO O0YyYaIOIIUMUCS
OCHOB  YHUBEPCAJIBHOTO MareMaThHdeckoro s3pika. CoaepkaTelnbHOH U
CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOTO Kypca «AnredOpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTEP.

Copepxanue auHUM «Yuclia W BBIYKHCICHUS» CIYKUT OCHOBOW IS
JabHEHIIIeT0 M3Y4YeHHUs] MaTeMaTUKU, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYarOIIHXCs
JIOTHYECKOT0 MBIIUICHUS, (OPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOPUTMaMU, a
TaKXe MPUOOPETEHUIO MPAKTUYECKUX HaBBIKOB, HEOOXOAUMBIX JJIsi IOBCEAHEBHOM
KU3HU. Pa3BUTHE MOHATUSA O YMCIIE HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs
CBS3aHO C pAINMOHAIBHBIMH M HPPAIOHATBHBIMU YHCIaMHU, (OPMUPOBAHHUEM



MpEeACTaBICHUN O JEHCTBUTEIBHOM YUCIE. 3aBEPILICHHE OCBOECHUS YUCIOBOU JTUHUU
OTHECEHO K CpeHeMY 00I1IeMy 00pa30BaHHUIO.

ConepkaHue JByX alreOpandeckux JUHUN — « AIreOpandecKre BhIPaKECHUS
U «YpaBHEHUSI U HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHUIO Yy OOyHAOUIUXCS
MaTEMaTUYECKOTO armapara, HeOOXOAMMOTO JJIS PEeUIeHUs 3aJad MaTeMaTHKH,
CMEKHBIX MPEJIMETOB U PAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
oO1ero o6pazoBaHusl y4yeOHBI MaTepual IPYNIUPYETCs] BOKPYT pallMOHAIbHBIX
BBIpaKEHUN. ANredpa NEeMOHCTPUPYET 3HAUYCHHE MATEeMAaTHUKHU KakK sI3bIKa s
MOCTPOCHUSI MaTEeMaTUYECKUX MOJIEIEeH, OINUCaHMS TMPOLECCOB U  SBJICHUUN
peanbHOrO Mupa. B 3amaun oOydyeHus anreOpe BXOAAT TakKe adbHEHIIee pa3BUTHE
QITOPUTMHUYECKOTO MBIIUICHHS, HEOOXOJUMOTO, B YACTHOCTH, JJIsI OCBOEHHUS Kypca
uHPOpMATHKKA, W  OBJIAJICHUE HABbIKAMH  JICIYKTHUBHBIX  PaCCyXICHUHU.
[IpeoOpazoBaHre CUMBOJBHBIX (OPM CIOCOOCTBYET pPa3BUTHIO BOOOpaKEHUS,
CIOCOOHOCTEH K MaTeMaTU4eCKOMY TBOPYECTRBY.

Copeprxanve QyHKIIMOHAIBHO-Tpa(QUUEeCKON JIMHUH HAIEICHO Ha MOJIyYCHHE
o0yyJaronMMucs 3HaHui 0 (PYHKIMSAX KaKk Ba)KHEHIIEH MareMaTuuecKol Mojenu
JUISl OTIMCAaHUs ¥ UCCIIEI0BaHUs PA3HOOOPA3HBIX MPOIECCOB U SIBIICHUM B MPUPOJIE U
oOmiecte. M3yuenue Matepuana CiocOOCTBYET Pa3BUTUIO y O0yUaIOIIUXCS YMEHUS
UCIIOJIb30BaTh PA3JIMYHBIE BBIPA3UTENBHBIE CPEJCTBA S3bIKA MATEMaTUKU —
CJIIOBECHBIC, CHMBOJMYECKHE, TpauuecKkue, BHOCUT BKJIaa B (HOpMHpPOBaHUE
IPEICTaBICHUN O POJIM MaTeMaTUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYpPHI.

CormacHo yueOHOMY IUIaHy B 7-9 Kjaccax wu3ydaeTcsl y4eOHBIH Kypce
«Anredpay», KOTOPbIA BKIIOYAET CJEAYIOIIME OCHOBHBIE pa3/ielibl COACPKAHUS:
«Yucna ¥ BBIUHUCICHUA», «ANreOpanueckue BBIPAKEHUS», «YpaBHEHUS U
HEpaBEHCTBa», « DYHKIIUI.

Ha usyuenue yue6Horo xypca «Anredpa» orsoautcs 306 yacoB: B 7 kiacce —
102 gaca (3 gaca B Heaeno), B 8 kinacce — 102 gaca (3 yaca B Hefenio), B 9 Kiacce
— 102 gaca (3 4aca B He/IeIIO).

[Tpu BHECEHUHU KOPPEKTHUB B yUEOHBIN M1aH 00pa30BaTeIbHON OpraHU3aIuy U
Ipyu TepepacnpeseieHu 4acoB y4eOHOW Harpy3ku B TOJIb3Y YBEJIMYEHHS Ha
OpraHu3allii0 YIIIyOJIEHHOTO W3Yy4YEHUs OTIENbHBIX YYEOHBIX MPEIMETOB U
npodmibHOoe o0yuenue (4. 6.2 cr.12 ®D3), comepkaHue W IUIAHUPYEMbIC
pe3yNbTaThl MO YU4EOHOMY MPEIMETY TOJDKHBI OBITh HE HIKE COOTBETCTBYIOIIMX
coaepxkanusi u I1uaHupyembix pesyabratroB  DOOIIL. Pazgen «Iloypounoe
IUTAaHUPOBaHUE» pabodeil mporpaMmbl y4eOHOTo MpeameTa «Anredpay» sBIsSETCS
MPUMEPHBIM, YYUTEIh BIPaBE CAaMOCTOSTEIBHO H3MEHATH MOCIEAOBATEILHOCTh
U3YYCHHUSI TEM C YYETOM HCIOJb3YyEeMbIX YUEeOHO-METOAMYECKUE KOMILJIEKCOB W
WHMBUYyAIbHBIX OCOOCHHOCTH OOYYarOIIMXCS, OMPENENSITh BHABl KOHTPOJIbHBIX
paboT, yBeIMYMBATh KOJWUYECTBO YAaCOB HA M3yYCHUE OTIEIBHBIX TEM MpH



YBEJIMYCHUH 4YacOB Ha MpeaMeT B yd4eOHOM Iutane. B Takom ciydae moypodHoe
IUTAHWPOBAHUE VYYHTEIS pPACCMaTPUBACTCS H YTBEPXKIAeTCs Ha 3aceIaHHud
IIIKOJIBHOTO METOJAMYECKOr0 0O0benuHeHHs. [Ipu 3TOM KOJIMYECTBO KOHTPOIBHBIX
paboT momkHO ObITH He Oosiee 10 % oT 001Iero KOIUYeCTBa 4acoOB, OTBOJUMBIX B
roJl Ha U3YYCHHE MpeIMeTa






COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Yucaa 1 BBIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JECSATHUYHBIE, MEPEXO OT OJHOM (HOpPMBI 3amucu
npobeit k gapyroil. IloHsTMe panMOHANBHOrO 4YHUCA, 3aluCh, CpPaBHEHHUE,
yHOpSAOYMBAHUE  PAlMOHAIBHBIX  4Yuced. Apudmernyeckue JEHCTBUS  C
palMOHAIBHBIMYA 4KcIamMu. PemieHue 3agad u3 peaJbHOM MPAaKTHUKKA HA 4acTH, HA
JpoOu.

CreneHb C HaTypaJlbHbIM II0OKA3aTEJNEeM: ONpelAeseHue, MpeoOpa3oBaHHe
BBIPQXXCHHUI HAa OCHOBE OIpEeNeICHHsI, 3aUCh 0ONbIIHX yucen. [IpomnenTsl, 3anuck
IPOLIEHTOB B BHJIE ApoOU U JpoOU B BUJE MPOLEHTOB. TpH OCHOBHBIE 33Jaul Ha
MIPOLIEHTHI, PELICHUE 3a7a4 U3 PEaTbHON MIPAKTHUKHU.

[IpuMeHeHne TPU3HAKOB  JENMMOCTH, PpA3J0KEHHME HAa  MHOXKHUTEIH
HaTypaJIbHBIX YUCEI.

PeanpHble  3aBuCMMOCTH, B TOM  4YHClIe TmpsMas ©  oOpaTHas
PONOPLUHUOHAIILHOCTH.

AnreOpandecKkue BbIPAKEHUS

IlepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C IIEPEMEHHOM. JlomyCTUMBIE
3HA4YEHMS NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEKly BEJIMYMHAMU B BHJIE
dbopmybl. Beraucnenus no ¢popmynam. [IpeobpazoBanue OYKBEHHBIX BBIPAXKEHUH,
TOXKJIECTBEHHO paBHbIE BBIPAKEHMs, TMpaBWia MpPeoOpa3oBaHUs CyMM U
POU3BEJCHUH, MPAaBUJIa PACKPBITHS CKOOOK U MPUBEIEHUS MOAOOHBIX ClaraeMblX.

CBOMCTBA CTENEHU C HATYPAIBHBIM OKA3aTENEM.

OpnowreHsl U MHOTOWIEHBI. CTeneHp MHOrowieHa. Cino)XKeHue, BBIYUTAHHUE,
YMHOXEHHE MHOTO4JIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBapaT CyMMBI
Y KBaJpat pazHocTh. Popmylia pa3HOCTH KBaApaToB. Pa3ioxkeHrne MHOrO4JIEHOB Ha
MHOXHUTEIH.

YpaBHeHHs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHs, INpaBuia MpeoOpa3oBaHUS YypaBHEHHUS,
PaBHOCHJIBHOCTh YPAaBHEHUH.

JIuHerHOe ypaBHEHHWE C OJHOM MEPEMEHHOM, YHUCJIO KOPHEW JIMHEHMHOIrO
YPaBHEHHS], PELIEHUE JINHENHBIX YpaBHEHUI. COCTABICHUE YPABHEHNUN 11O YCIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a1a4 ¢ MOMOIIBIO YPaBHEHUN.

JluneiiHOe ypaBHEHHE C JABYMs NEPEMEHHbIMH U ero rpaduk. Cucrema JIByX
JMHEWHBIX YPAaBHEHHUM C JABYyMs INEPEMEHHbIMU. PelleHue cucrem ypaBHEHUM
coco0oM MoAcTaHOBKU. [IprmMephl penieHust TEKCTOBBIX 33]1a4 ¢ TOMOLIBIO CUCTEM
YPaBHEHHM.

DOyHKIUU



Koopannara Touku Ha npsiMon. UHUCIIOBBIE POMEXKYTKH. PaccTossHre MeXIy
JBYMsI TOUKaMU KOOPAUHATHOMN MPSIMOM.

[IpsimoyrosibHas cuctema koopauHar, ocu Ox u Oy. AOcuucca U opJUHATa
TOYKH Ha KOOPAUHATHOU TiockocTh. [IpuMepst rpadmkoB, 3aqaHHBIX (HOPMYJIaMHU.
Yrenue rpadukoB peasibHBIX 3aBUcUMoOcTel. [lonstre dynkuuu. ['paduk pyHKINN.
CpotictBa (yukuwmii. Jluneitnas ynkius, e€ rpadux. ['paduk bynkuuu y = [x|.
['paduyeckoe perieHre TUHEHHBIX YPAaBHEHUM U CUCTEM JIMHEHHBIX YpaBHEHUH.

8 KIIACC

Yucaa 1 BBIYMCICHUSA

KBaapatubiii kopeHb u3 uwucna. [loHsTue 00 uUppalMOHAIBHOM YHCIIE.
Jecsatuunbie TpUOIMKEHUS UppalMOHAIbHBIX yucen. CBoiicTBa apu(pMeTHIECKIX
KBaJpaTHBIX KOPHEHN U UX MPUMEHEHUE K MPEe0OPa30BAHUIO YUCIOBBIX BhIpaXKECHUN
Y BBIUUCIIEHUAM. JIeHCTBUTEIIBHBIE YUCIIA.

Crenens ¢ HenabIM NOKa3aTeneM U e€ cporictBa. CTaHaapTHAs 3aMKCh YUCIA.

AJsire0panvecKkue BbIPaKeHUs!

KBanpaTHblil TpEXUIICH, PA3JIOKEHUE KBAIPATHOTO TPEXWICHA HA MHOKHUTENH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.
CnoxeHue, BBIYUTAHHE, YMHOXEHHE, JeJeHHE alreOpandecKkux ApoOeH.
PanmonanbpHbIe BhIpaXeHUsI U UX MPe0Opa3oBaHUeE.

YpaBHeHUS U HEPABEHCTBA

KBanparnoe ypaBHenue, opMmyina KOpHEH KBaapaTHOTO ypaBHeHuUs. Teopema
Buera. Pemenue ypaBHEHMH, CBOIAIIMXCSA K JIMHEWHBIM M KBAaJPaTHBIM.
[Ipocreiimue ApoOHO-pallMOHAIbHBIE YPABHEHHUS.

['paduyeckas unTeprperanusi ypaBHEHUM C AByMs MEPEMEHHBIMU U CUCTEM
JVHEUHBIX YPAaBHEHUU C JAByMs IEpeMEeHHBIMHU. lIpumepsl pelieHus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3a/1a4u alredpanyeckuM crocoooM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ OHOM NEPEMEHHOM.
PaBHOCMIIBHOCTh HEPABEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
Cucrembl INHEMHBIX HEPABEHCTB C OJHON IEPEMEHHOMU.

DOyHKUUHA

[Tonsitue pynkiuu. OOIaCTh ONpeAeICHUS U MHOYKECTBO 3HAYCHUH (PYHKITUH.
CriocoOnI 3a1auus PyHKIIHMA.

I'padux ¢ynkuun. YUrenune cBoilcTB ¢yHKuMH 1o €€ rpaduky. IIpumeps
rpadukoB QpyHKINN, OTpasKaIOIIUX PEAIbHBIE POIIECCHI.

OyHKIHMM, OMNUCHIBAIOUIME TMPSMYIHO M OOpaTHYI MNPONOPIHOHAIIbHBIC
3aBHCHMOCTH, MX rpaduku. OyHkuun y = x2, y = x3, y = Vx, y=|x|. [paduaeckoe
pELIEHUE YPABHEHUN U CUCTEM YPABHEHUM.



9 KUIIACC

Yucia 1 BbIYHMCICHUSA

PanmonansHbie yncia, UppalMoHaIbHBIE YUCIIA, KOHEYHBIE U OECKOHEUHbIS
JecsITUUHbIe ApoOU. MHOXKECTBO JIEHCTBUTENIBHBIX YHUCEN, AEUCTBUTEIbHBIC YNCIIA
Kak OECKOHEUYHbIE JecATUYHBbIe IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBHUE
MEXKIY MHOKECTBOM JIEMCTBUTEIBHBIX YMUCENI U KOOPIAUHATHOM MPSIMOU.

CpaBHEHUE JIEMCTBHUTENBHBIX YHCET, AapU(PMETUUYECKHE JEHUCTBHUS C
JEUCTBUTEIIbHBIMUA YHUCIIAMU.

Pa3zmepsl OOBEKTOB OKPY’KAIOIIETO MHUPA, [JIUTEIBHOCTh IPOIIECCOB B
OKpY>KaroIlleM MUpE.

[TpubanxéHHOE 3HAUEHHE BEIMYMHBI, TOUHOCTh NpUOImKeHus. OKpyrieHue
yucen. [ Ipuknuaka u oneHka pe3ynbTaToB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JluneriHoe ypaBHEeHUE. Penienue ypaBHEHUM, CBOASIINUXCS K TUHEHHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOASIIMXCS K KBaApaTHBIM.
bukBaaparHoe ypaBHeHue. lIpumepsl pemeHuss ypaBHEHUN TPETbEW M 4ETBEPTOU
CTEIIEHEN Pa3JI0KEHUEM HA MHOKUTEIIN.

Pemenne npoOHO-panMOHANBHBIX ypaBHEHHM. PereHue TEeKCTOBBIX 3ajaad
aredpanyeckuM METOJIOM.

VYpaBHeHue ¢ AByMsl MEPEMEHHBIMU U ero rpaduk. Pemienue cucrem AByx
JIMHEWHBIX YPABHEHUM C IBYyMS IIEPEMEHHBIMU. Pelienne cucrteM IByX ypaBHEHH,
OJIHO M3 KOTOPBIX JMHEWHOE, a Jpyroe — BTOpoi creneHu. [paduueckas
MHTEPIIPETalNs CUCTEMBI YPABHEHU C IByMs] IEPEMEHHBIMH.

PeliieHre TEKCTOBBIX 3aJ1au aareOpandyeckuM CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne IMHENHBIX HEPABEHCTB C OAHOM INepeMeHHOM. Pemenune cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanparHele HepaBeHCTBa.
['paduueckas wHTEepHpeTanuss HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMH.

DOyHKIUU

KBanpartnunas ¢ynkuus, e€ rpaduk u cBoictBa. Ilapabona, KoopauHaThI
BEPIIMHBI TapaboJIbl, 0Ch CAMMETPHH 1TapadOJIbI.

Ipaduku pyrxmmit: y =kx, y=kx +b, y =k/x, y=x3, y = Vx, y = |x| 1 ux
CBONCTBA.

YuciioBbIe MOCIEI0BATEILHOCTH U IPOIPecCUn

[loHATHE YKCIIOBOM MOCIEAOBATENBHOCTU. 3aJaHUE IOCIIEI0BATEIIBHOCTH
peKyppeHTHON opMyoit U GopMyJIol 1-T0 YIIeHa.

Apudmernueckas U reoMerpuueckas mnporpeccur. @opMmyibl n-TO 4iIeHa
apuPMETUIECKON 1 TE€OMETPUUECKON MTPOTPECCH1, CYMMBI TIEPBBIX /1 YJICHOB.



N300paxkeHne 4YIIeHOB apu(PMETUUYECKON U TEOMETPUYECKON Mporpeccuit
TOYKaMH Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIA W 3KCIIOHEHUHMAIBbHBIN POCT.
Cno>XHBIE MPOLIEHTBHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA 1TPOI'PAMMDBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pe3yJbTaTbl OCBOCHHMS NPOrpaMMbl y4eOHOro Kypca
«Anre0Opa» XxapaKTepU3yOTCs:

1) naTpuoTHYEeCKOe BOCIIMTAHME:

IIPOSIBJICHMEM HHTEpPECca K MPOLUIOMY M  HACTOSALIEMY POCCHUMCKOU
MAaT€MaTUKH{, LEHHOCTHBIM  OTHOLIEHWEM K  JOCTMIKEHHSM  POCCHUCKHX
MAaT€MaTHKOB U POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THUX
JOCTIKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cdepax;

2) rpaskIaHCKOe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U peaiu3aliu €ro
npaB, MPEICTaBICHHEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYD, SBJICHUN, MPOIEAYpP TPakKITAHCKOTO OOIIecTBa (HarpuMmep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYX IACHUIO 3TUUECKUX TIPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKHUM IPUMEHEHUEM JIOCTMIKEHHM HAyKH, OCO3HAaHMEM BaKHOCTHU
MOPAJIbHO-3THYECKUX IPUHLHUIIOB B IESITENBHOCTH YUYEHOTO;

3) TpyaoBOE BOCIIMTAHUE:

YCTAHOBKOII Ha aKTUBHOE Yy4YacTU€ B PEIICHUHM NPAKTUUYECKUX 33734
MaTeMaTU4YEeCKOW HaIpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMaTHYECKOTO
0o0pa3oBaHMsl HA MPOTSHKEHUM BCEH >KM3HU I YCHENIHOW MpOo(ecCHOHAIbHOU
NEATENbHOCTH U Pa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
NOCTPOCHUEM MHAMBHUAYAIbHON TPAEKTOPHH 00pa30BaHMUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEI;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY U  3CTETUYECKOMY  BOCIPHUATHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJay, PEUICHUH, pPACCYX ACHUH, YMEHHIO BHJIETh
MaTeMaTU4ECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUS:

OpHEHTaUuel B JEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAayYHBIX
IPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPUPOAbI U
oO1ecTBa, MOHMMAHMEM MAaTEMATHYECKOW HAyKHM Kak c(epbl YeI0BEYECKOU
JEATEIIbHOCTH, ATANoOB €€ Pa3BUTHUS W 3HAYMMOCTH JJISI Pa3BUTHUS LUBWIM3ALNH,
OBJIQJICHUEM SI3BIKOM MAaT€MaTHKH U MAaTeMaTUYECKOW KyJIbTYypOW KaK CpPEACTBOM
NO3HAHUS MHpPA, OBJAJECHHUEM MNPOCTEUIIMMHU HABBIKAMU HCCIIEIOBATEIBCKON
NEATEIIbHOCTH;



6) ¢usuyeckoe BocnuTaHHe, (POPMHPOBAHHE KYJIbTYPHI 3A0POBbSA H
IMOLMOHAJIBHOIO0 0J1arONOTyYHUs:

TOTOBHOCTBIO IPUMEHATh MATEMATHUYECKUE 3HAHUS B HHTEPECAX CBOETO
3M0pOBBS, BEIEHUS  3J0pPOBOrO  oOpaza JKM3HM  (3M0pOBOE  MHTAHHE,
cOamaHCHUPOBAaHHBIM PEKUM 3aHATUH M OTIbIXA, peryispHas ¢uznyeckas
aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBbIKA pe(IeKCUH, TPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JPyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

OpHMEHTAlMENd HAa IPUMEHEHUE MAaTEMATUYECKUX 3HAHUM I pELIEHNs 3a7a4 B
00JacTU COXPAHHOCTH OKPY’KaloLIei cpebl, IIIaHUPOBAHUS MMOCTYIIKOB U OLEHKU
UX BO3MOJKHBIX MOCJIEACTBUM AJIsl OKPY’KAIOLIEH Cpeibl, OCO3HAHUEM IJI00aIbHOTO
XapakTepa dKOJIOIMYECKHUX Mpo0JIeM U IyTeH X pelIeHMs;

8) ajanTanus K M3MEHSAIOMUMCH YCJIOBHIM COLUMAJIbHON ¥ NMPUPOIHOH
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSM B YCJIOBHUAX HEOINPEACIEHHOCTH, ITOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO IEATEIBHOCTh, B TOM YHCIIE
YMEHUE YUUThCA y JAPYTHX JIOAEH, MpuoOpeTraTb B COBMECTHOM JAESTEIbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMHU U3 OIBITA IPYTHX;

HEOOXOJUMOCTBI0O B (POPMHPOBAHMM HOBBIX 3HAHWNA, B TOM YHCIE
(GopMyIupOBaTh UJIEU, TOHATHSA, TUIIOTE3bI 00 OOBEKTAX U SIBICHUSAX, B TOM YUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JEPUIUTH COOCTBEHHBIX 3HAaHUN W
KOMIIETEHTHOCTEN, INIAHUPOBATH CBOE PA3BUTHE;

CHOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CUTYyalMl0, BOCHPHUHHUMATH
CTPECCOBYIO CHUTYyallMI0 KakK BbI30B, TPEOYIOUIMI KOHTpMEp, KOPPEKTUPOBATH
OPUHUMAaeMble pPELIECHUS U JAEUCTBUA, (POPMYJIMPOBATH M OLICHUBATh PUCKU U
HOCIIEACTBUSL, (POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATbBI

Ilo3naBaTe/IbHbIEe YyHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3oBble Jilornueckue aeiicTBUA:

e BBIBJISITh U XapAKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MAaTEMaTHYECKUX
OOBEKTOB, TOHATHH, OTHOIICHHH MEXIy IMOHATUAMHU, (POpMyIupoBaTh
ONpPEACICHUS] TOHATUH, YCTAHABIMBATh CYIIECTBEHHBIM  IPU3HAK
KJaccuUKaIlid, OCHOBAaHHSA i1 OOOOINCHUS W CpPaBHCHMS, KPUTEPUU
MIPOBOAMMOTO aHAJIN3a;

e BOCHPUHUMATH, (OPMYJIHPOBATH W  MPEOOpPa3OBBIBATh  CYXKICHUS:
yTBEpJUTEIbHbIE W OTPUIIATENIbHBIC, €IWHUYHBIC, YACTHBIE U OOIIHE,
YCJIOBHBIE;



BBISIBIISAITH ~ MAaT€MAaTHYECKHME  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npoTUBOpeursl B (¢akTax, JAHHBIX, HAONIOACHHUSIX W YTBEPIKICHUSX,
npeaiaraTh KPUTEPUH JIJIS BBISIBJICHHS 3aKOHOMEPHOCTEH W TPOTUBOPEUHIA;
JienaTh BBIBOABI C HWCIIOJIB30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIFOUCHHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;
pa30upaTh JI0Ka3aTeIbCTBA MATEMATHUECKUX YTBEPXKICHUN (TIPSIMBIE U OT
MPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIILHO HECIIOXKHBIE JOKa3aTeIbCTBA
MaTeMaTHYeCKuX (aKTOB, BBICTpAWBATh APTYMEHTAIMIO, IPUBOIUTH
MIPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CrOco0 perieHus ydeOHOM 3amaun (CpaBHMBATh HECKOJIBKO
BApHAHTOB pEIICHHS, BBIOMPATh Hawboyiee MOAXOMSIIMUNA € Y4ETOM
CaMOCTOSITEITLHO BBIZICIEHHBIX KPUTEPHUER).

ba3oBbie uccien0BaTe/IbLCKUE IeHCTBUS:

WCIIOJI30BATh BOTIPOCHI KaK MCCIIENOBATECILCKHA WHCTPYMEHT IMO3HAHWS,
dbopMynupoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, Mpodiemy,
CaMOCTOSITENTFHO yCTaHABIMBAaTh HCKOMOE U JaHHOe, (OpMHUPOBATH
TUIOTE3Y, aprTyMEHTHPOBATh CBOIO TTO3UIIHIO0, MHCHHCE,

MPOBOJIUTH IO CAMOCTOSTEILHO COCTABJICHHOMY IUIAHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE NCCIIEAOBAHME IO YCTAHOBICHUIO 0COOCHHOCTEHN
MaTeMaTHIECKOro 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTY COOO;
CaMOCTOSITENTLHO (DOPMYITHPOBATH 0OOOIICHUS M BBIBOABI TI0 pe3yjIbTaTaM
MPOBEAEHHOTO HAOJIONEHUS, WCCIASAOBAHMS, OIICHHBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHU;

IIPOTHO3HPOBATh BO3MOXKHOE pa3BHTHE TpOIECcCca, a TAKXKE BBIIBUTATH
MPEJIMOJIOKEHHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBIISITh HEJOCTATOYHOCTb M M30BITOYHOCTh HH(OpMaALUHU, JaHHBIX,
HEOOXOUMBIX JIJISl pEeLICHUS 3a1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBaTh U HHTEPIPETUPOBATH
MH(OPMALMIO Pa3IMYHBIX BUAOB U (POPM IIPEICTaBICHMUS;

BbIOMpATh (GopMy TMpeACTaBiICHUS HHPOpMAUUMU U HWILIIOCTPUPOBATH
pemaeMbple 3aJaud CXEMaMH, auarpaMMamMi, WHOM Tpadukod U uX
KOMOMHAIIUSIMHU;

OLIEHUMBATh HaAEKHOCTh WMH(GOPMALKUK O KPUTEPUSM, HPEIIIOKECHHBIM
YUUTENEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHUKAaTHBHBIEC YHHBEpPCAJIbHbIC YYeOHbIE 1eHCTBHSA:

BOCIIPUHUMATH ¥ POPMYJIMPOBATH CYXKJIEHUS B COOTBETCTBUU C YCIOBHIIMHU
U [eJISIMH OOIIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M IMCBMEHHBIX TEKCTaX, J1aBaTh MOSICHEHUS 10 XOJIY PELICHUS
3aJ1a4l, KOMMEHTUPOBATh MOJIYUYEHHBIN PE3YJIbTAaT;

B X0J1€ 00CY>KJI€HUs 3a/1aBaTh BOIPOCHI IO CYLIECTBY 00CYkKIaeMOU TEMBI,
poOJIeMBbl, periaeMoi 3a1auu, BbICKa3bIBaTh UAECH, HAIIEJICHHbIE HA MIOUCK
pELICHMs], COIOCTAaBIATh CBOM CYXIEHUA C CYXICHHSIMH JApPYTHX
YYaCTHUKOB JHaiora, oOHapyXUBaTh pa3jinyhe U CXOJCTBO MO3UIIMMA, B
KOPPEKTHOI popme GpopMyIupoBaTh pa3HOIJIACUsl, CBOU BO3PAXKEHNUS;
NPEACTaBIATh  pe3yJbTaThl  pPEIICHHUs  3aJa4yd,  JKCIEPUMEHTAa,
UCCIICJIOBAHMSI, IPOCKTA, CAMOCTOSITEILHO BRIOUPATh OpMAT BHICTYIUICHHUS
c y4€TOM 3ajia4 Npe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUH;

INOHMMATh U UCI0JIb30BaTh IPEUMYILECTBA KOMAHIHOM U MHIMBUY aJIbHOU
paboTBI IPU PELICHUN YUYEOHBIX MaTEMATUUECKUX 3a7a4;

NPUHUMATh LEIb COBMECTHOU JI€ATEIbHOCTH, IJIAHUPOBATh OPraHU3aLUIo
COBMECTHOM palOThl, pacmpenessiarb BUAbl padOT, J10roBapUBATHCH,
00CyXKIaTh TPOIIECC U pe3yabTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIPyNmnoBbIX (opmax paborsl (0OcyxaeHus, oOMeH
MHEHUSMH, MO3TOBBIE IUTYPMBI U JIPYTHE), BBITOIHATH CBOIO 4acTh padOThI
U KOOPAMHHPOBATH CBOM JEHCTBUSA C JPYTMMH 4YI€HAaMU KOMAaHJBbI,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIMIMHA MPOAYKT MO KPUTEPUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHBIC YHUBEpCAJbHbIC YUeOHBIE 1eiiCTBUA
Camoopranusanus:

CaMOCTOSITEJILHO COCTABJIATH IUIAH, AJITOPUTM PEIIEHUs 3aJadyu (WM €ro
4acTb), BbIOMpATh CHOCOO pelIeHMs] C YUYETOM HMMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BapUaHThI peUIeHUH ¢ y4ETOM HOBOM MH(OpMaIUK.

CaMOKOHTpOJIB, 3MOIII/IOH3JILHLII71 HHTEIJICKT.

BJIQJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS IPOIIecca U pe3ysibTara
pELIeHNs] MaTEMaTUYECKOM 3a1a4H;

IIPEABUIETH TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTb [IPH PEIICHUU 3a/1a4H,
BHOCHTb KOPPEKTUBHI B JECATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB,
HallICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA AEATEIBbHOCTH IIOCTABICHHON LIEIU U
YCIIOBUSIM, OOBSICHATh NPUYUHBI JOCTUKEHUSI WJIM HEAOCTH)KEHUS LIEJH,
HaXOJUTh OMUOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI



K konmy oOyuenus B 7 KJjacce OOyYAOMIMICS TOIYYHUT CIETYIOIINE
IpEeIMETHbBIE PE3YyJIbTATHI:

Yuciia 1 BBIYUCTICHUSA

BrimonasaTh, codyeTass yCTHBIE W THUCHhMEHHBIE MTPUEMBI, apuPMETHIECCKUE
JNEUCTBUS C PallMOHATBLHBIMU YUCIIAMU.

HaxonuTe 3Ha4YeHHS YHUCIIOBBIX BBIPAKECHUM, MPUMEHSTH Pa3zHOOOpa3HbIE
CrocoObl U MPUEMBI BBIUMCICHUS 3HAYEHUN JPOOHBIX BBIPAKEHHM, COAEpKAIINX
O0OBIKHOBEHHBIE U JIECATUYHbBIC TPOOH.

[lepexomuTs OT OgHOM (HOPMBI 3aUCH YUCEN K APYyroi (mpeoOpa3oBBIBATH
JECATUIHYIO TPOOh B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTHU
B O€CKOHEUHYIO JCCATUYHYIO IPOOH).

CpaBHUBATh U YIIOPSIOYMBATH PAIIMOHATIBHBIE YHCTIA.

OKpyrJIsTh yucna.

BhITOTHATE IPUKUIKY U OLIEHKY pe3yJIbTaTa BHIYUCIICHHM, OIICHKY 3HAaYECHUHN
YUCJIOBBIX BBIPAKECHUHN. BBIMOMHATH JEHCTBUSA CO CTENEHSIMHU C HATYpPaJIbHBIMU
MOKa3aTesIMH.

[IpuMeHsTh PU3HAKU IETUMOCTH, Pa3I0KEHNE Ha MHOXKUTENN HAaTypalbHbIX
quces.

Pemiath mpakTUKO-OpPUEHTHUPOBAHHBIE 3aJlayd, CBSI3aHHBIE C OTHOILLIECHHEM
BEJIMYMH, MPOMOPIMOHAIBHOCTHIO BEJIMYMH, NPOLEHTAMU, HWHTEPIPETUPOBATH
pe3yibTaThl pelieHus 3a1a4y ¢ Y4ETOM OTpaHWYEHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpuBaeMbIX 0OBEKTOB.

AJiredpanyeckue BbIpaKeHH s

Hcnonb30BaTh aredpandeckyro TEPMUHOJIOTHIO U CHMBOJIUKY, TPUMEHSTH €€
B IIPOIIECCE OCBOEHUS yueOHOTO MaTepHalia.

Haxonuth 3HaueHusi OyKBEHHBIX BBIPAKEHUIH MPHU 3aJaHHBIX 3HAUYCHUSX
MIEPEMEHHBIX.

BrimonasaTE peoOpa3oBaHus 1EI0T0 BRIPAKEHUS B MHOTOWICH MTPUBEICHUEM
MOIOOHBIX CJIAraéMbIX, PACKPBITHEM CKOOOK.

BbINonHAT, yMHOXKEHHE OJIHOWIEHa Ha MHOTOWIEH M MHOTO4YlIeHa Ha
MHOT'OYJIEH, TPUMEHSITH (hOPMYJIbl KBaJpaTa CyMMBbI U KBaJipaTa pa3HOCTH.

OcCylIeCTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOXKUTEIU C MOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIETO MHOKHUTES, TPYIITUPOBKH CIaraeMbIX, TPUMEHEHUS
bopMyIT COKpaIEHHOTO YMHOKEHUS.

[TpumensTh npeoOpa3oBaHKsl MHOTOWICHOB JIJIsl PEIICHUS Pa3IMYHbIX 3a]ad4
U3 MaTEeMaTHUKH, CMEKHBIX TIPEJAMETOB, U3 PEaTbHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypaJbHBIMU [OKAa3aTEJSIMU IS
npeoOpa3oBaHUsI BRIPAKCHUI.

YpaBHeHUs U HEPABEHCTBA



Pemare nuHENHBIE ypaBHEHHS C OJHOW NEPEMEHHOM, NMPUMEHSS ITpaBUia
Nepexo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIbHOMY eMmy. [IpoBepATs, sABiIseTCA
JIM YUCJIO KOPHEM YPaBHEHUS.

[TpumenaTs rpadguueckre METOABI MPU PEIICHUH JIMHEWHBIX YPABHEHUN U HX
CUCTEM.

[ToxOupaTs mnpuMepsl Map 4YKCEN, SBISIONIMXCS PEIICHHEM JUHEHHOTO
YPaBHEHHUS C ABYMs IEPEMEHHBIMMU.

CtpouTh B KOOPJAUHATHOMN MJIOCKOCTH T'pauK JTUHEHHOTO YpaBHEHUS C JBYMS
NIEPEMEHHBIMH, TTOJTB3YSCh TPa(PUKOM, MPUBOIUTH TPUMEPHI PEIICHUS YPaBHEHUS.

Pemars cuctemsbl ABYyX JTMHEHHBIX YPAaBHEHUM C IByMs IEPEMEHHBIMU, B TOM
quclie rpaguuecKu.

CocraBisiTh W peuiaTh JIMHEHMHOE YpPaBHEHHE WM CUCTEMY JIMHEHHBIX
YPaBHEHUM MO YCIOBHIO 3aJ]a4l, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4M MOJYYEHHBIN PE3yJIbTAaT.

DOyHKUUHA

N306pakaTh Ha KOOPAUHATHOU MPSMOM TOYKH, COOTBETCTBYIOLIUE 33 JaHHBIM
KOOpJMHATaM, JIy4Hu, OTPE3KH, UHTEPBaJIbl, 3aIMCHIBATH YMUCIOBbIEC TPOMEKYTKHU HA
anreOpanveckoM sI3bIKeE.

OTMmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKHU IO 33aJIaHHBIM KOOpJHMHATaM,
cTpouTh rpaduku TuHEHHBIX QyHKIHH. CTpouTh rpaduk GyHKINH y = |X|.

OnuceiBaTh C MOMOIIBIO (YHKIMNA U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH: CKOPOCTb, BPEMS, PACCTOSHHUE, LEHA, KOJIUYECTBO, CTOMMOCTb,
IPOU3BOAUTEILHOCTD, BpeMsi, 00BEM PabOTHI.

HaxonuTe 3HaueHre GyHKIMK M0 3HAUYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuid cnocod MpeACTaBICHHUS W aHalM3a HMH(OpMaIuu,
U3BJIEKATh U UHTEPIIPETUPOBATH MH(GOPMAIINIO U3 IPAPUKOB peabHbIX MPOLECCOB
Y 3aBUCUMOCTEM.

K xoHuy oOyuenuss B 8 kJjacce oOydYarolmuiicsi MOIYYUT CIIECAYIOIIHE
NpPEAMETHBIE PE3YIbTATHI:

Yucia 1 BBIYMCICHUA

Hcnonb30BaTh HavalbHBIE MPEACTABICHUS O MHOXECTBE JEHCTBUTEIIBHBIX
YUCeN JIS CPAaBHEHUS, OKPYTJICHHUS! U BBIYMCICHUH, NU300paXkaTh NEHUCTBUTEIIbHbBIC
YyHCIla TOYKaMH Ha KOOPAWHATHOM MIPSMOM.

[TpumensaTe moHsTHE apuPMETUYECKOrO KBAJAPATHOTO KOPHSA, HAXOIUTh
KBaJIpaTHbIE KOPHM, UCIIOJIB3YS MPU HEOOXOJUMOCTH KaIbKYJSTOP, BBIMOJIHATH
npeoOpa3oBaHusl BBIPAXKEHUM, COACPKAIIUX KBAJAPATHbIE KOPHU, HCIOJIb3YS
CBOMCTBA KOPHEHN.

Hcrnonb30BaTh 3amucu OOJIBIIUX M MaJIBIX YMCET C MOMOIMIBIO JECATUYHBIX
npo0eii u creneHelt yucna 10.



AuredpanvecKkue BbIPaKeHUsI

[IpuMEHAThP TMOHATHE CTENEHUW C LEJNbIM I0Ka3aTElIEM, BBIINOJIHATH
npeoOpa3oBaHUsl BEIPAKEHUH, COIEPIKAIIUX CTEMEHHU C 1IeJIBIM [T0Ka3aTeIeM.

BrInonHAThs TOXKIECTBEHHBIE TPe0oOpa30BaHUs PAlMOHATILHBIX BHIPAXKEHUN Ha
OCHOBE MpaBWJI JEUCTBUI HAJ] MHOTOYIEHAMHU U alIreOpandecKuMu APOOSMH.

PacknanpiBaTh KBaJIpaTHBIA TPEXWIEH HA MHOKHUTEIIH.

[TpumensTh npeodpa3oBaHMs BEIPAKEHUM JIs1 pEHICHUS! PAa3IUYHbIX 3a/1a4 U3
MAaT€MaTHKH, CMEXHBIX MPEJIMETOB, U3 PEATLHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemiars NMHEHBIE, KBaJIpaTHbIE YPAaBHEHUSI M PallMOHAJIbHBbIE YpPaBHEHMS,
CBOJISILLIMECS K HUM, CUCTEMBI IByX YPAaBHEHU C ABYyMs IEPEMEHHBIMHU.

[IpoBOAUTE MpOCTEHIINE UCCIEIOBAHUS YPABHEHUN M CUCTEM YPAaBHEHUU, B
TOM YHCJI€ C TPUMEHEHUEM T'papuUECKUX MpeACTaBIeHUN (yCTaHABINBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA ypPaBHEHUW PEUICHHS, €CIU HUMEET, TO CKOJIbKO, U
npoyee).

[lepexoauth OT ciOBeCHON (HOPMYIMPOBKU 3ajadu K e& anreOpanyeckoi
MOJIEIA C TIOMOIIBK) COCTAaBJICHUSI YPABHEHHUSI WIIM CHUCTEMBI YPaBHEHUI,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4YU MOJTYYEHHBIA PE3yJIbTAaT.

[IpuMeHATH CBOMCTBA YUCIOBBIX HEPABEHCTB ISl CDABHEHU S, OLICHKH, PEIIATH
JUHEWHBIC HEPABEHCTBA C OJTHOM IIEPEMEHHON 1 UX CUCTEMBI, JaBaTh rpa)MuIeCKyIo
WJUTFOCTPALMI0 MHOKECTBA PEILICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUUHT

[TorHnmMaTh ¥ WCMONB30BaTh (DYHKITMOHAIBHBIE TIOHATHS U SI3BIK (TCPMHHBI,
CUMBOJIMYECKUE 00O03HAYCHUS), OMPENEIATh 3HAUCHHE (DYHKIMU IO 3HAYCHHIO
apryMeHTa, ONpeeaTh CBOMCTBA PYHKIMU 1O €€ rpaduKy.

Crtpoutb rpaduku djeMEeHTapHBIX GYHKIIUNA BUJIA:

y=k/x,y=x2,y=x3,y = x|, y = VX, OIHCHIBATb CBOICTBA YHCIOBOI QYHKIMHI
no e€ rpaduxy.

K konmy oOyuenus B 9 kiacce OOydYarOMIMICS TONYYHT CIETYIOIINE
NIPEAMETHBIE PE3YIIbTATHI:

Yucsia v BBIYUCICHUSA

CpaBHUBATH U YIOPSAOUNBATH PAIMOHAIIBHBIE U UPPALMOHAIBHBIE YUCIA.

BrimonasaTs apudmernaeckue qeHCTBUS C palliOHATBHBIMA YHCIIAMH, COUSTas
YCTHBIE U IHUCBbMEHHBIE NMPUEMBI, BBINIOJHIATH BBIYMCIIEHUS C UPPALMOHAIBHBIMU
YUCIIaMHU.

HaxoauTth 3Hau€HMS CTENEHEN C LIEJIBIMU MTOKA3aTENSIMU U KOPHEH, BBIYUCIISATh
3HAYEHUS YUCIIOBBIX BBIPAKCHUMU.

OKpyrJisIiTh IEWCTBUTEIBHBIE YHWCJA, BBINOJIHATh HPUKHUAKY pe3yjbTara
BBIUNCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMN.



YpaBHeHUS U HEPABEHCTBA

Pewiars nuHelHbIEe M KBaIpaTHBIC YPABHEHUS, YPABHEHUA, CBOISIIMECS K HUM,
npocreiime ApoOHO-palMOHAIbHBIE YPABHEHHUS.

Pemars cucremsl NByX JIMHEMHBIX YPAaBHEHUU C ABYMs NEPEMEHHBIMH M
CHUCTEMBI JIBYX YPAaBHEHHN, B KOTOPBIX OJTHO YPABHEHHE HE SIBISAETCS JINHEMHBIM.

Pemarp TekcTOBBIE 3alauM  aireOpamvyeckuM CIOCOOOM €  TOMOIIBIO
COCTaBJICHHs YPABHEHUS UIIM CUCTEMBI IBYX YPABHEHUM C IBYMs [IEPEMEHHBIMU.

IIpoBOaNTE MPOCTEUIINE UCCIIEAOBAHUSA YPABHEHUM U CUCTEM YpPaBHEHUH, B
TOM YHCJI€ C IPUMEHEHHEM rpadUuecKuX MpeCTaBlIeHUi (yCTaHABINBATh, UIMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUN PELICHUSA, €CIIM UMEET, TO CKOJIBKO, U
npouee).

Pemarp nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300paxarb
pellIeHrue HEPAaBEHCTB HA YMCIIOBOM IIPSAMOM, 3alMCHIBATh PELICHUE C IOMOLIBIO
CHUMBOJIOB.

Pemlare  cucTeMBl  JIMHEHHBIX  HEPABEHCTB, CUCTEMbl  HEPaBEHCTB,
BKJIIOYAIOLIME KBAJpPaTHOE HEPABEHCTBO, H300pa)kaTb pEILICHUE CUCTEMBI
HEPABEHCTB HA YHCIIOBOM IPSAMOM, 3alMCHIBATH PELICHUE C IIOMOLIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NPY PELIEHUN PA3JIMYHBIX 3a1a4.

DOyHKIUU

Pacnio3naBath (QyHKIMH U3y4eHHbIX BHJIOB. lloka3piBaTh cXeMaTHYECKH

pacrnoiokeH!e Ha KOOPAMHATHOM TIOCKOCTU TpaduKoB PyHKUUN BUaa: y = kx, y =
kx + b,y =k/x,y=ax2 + bx + ¢, y =x3, y=Vx, y = |x|, B 3aBUCHMOCTH OT 3HAYCHMI
K02(pPUIIMEHTOB, ONMKUCHIBATh CBOMCTBA (DYHKITUH.

Crpoutb U M300paxaTb CXeMaTHYECKH IpapuKU KBaJpPAaTUUHBIX (DYHKIIHA,
OIHCHIBATh CBOWCTBA KBaIPATHUHBIX (DYHKIUH MO UX rpaduxam.

Pacnio3naBath KkBagpaTHuHyr0 (QYHKUUIO 110 (HOopMyIie, IPUBOJIUTH IPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHON )XKU3HU, (PU3UKU, TEOMETPUU.

YucsioBble MOCIEA0BATEIbHOCTH U IPOTPeccHu

Pacnio3naBath apupMeTHIECKYI0 M TEOMETPHUECKYIO POTPECCUH TIPU Pa3HbBIX
crioco0ax 3aJaHusl.

BbInonHATE  BBIYMCICHUS C  UCHOJB30BaHWEM (opMya n-ro uieHa
apru(MeTHYeCKO U TeOMETPUUYECKOM MPOrpeccuii, CyMMbI IIEPBHIX N UJIEHOB.

N300pakaTh wiI€HBbl IMOCJIEIOBATEIBHOCTH TOYKAMU HA KOOPJMHATHON
IJIOCKOCTH.

Pemate 3amaum, CBS3aHHBIE C YHCIOBBIMHU I1OCJIEN0BATEIBHOCTAMU, B TOM
qucIIe 3a/1a4d U3 pealbHOM JKHU3HU (C UCIIOJIb30BAHUEM KaJlbKYJIATOPA, IUPPOBBIX
TEXHOJIOTHUHA).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

wn B~ W DN

HanmeHoBaHMe pa3ie/ioB U TeM
NPOrpamMMbl

Ne i/

Yucna v BeIauciieHud. ParimoHanbHbIe
qycia

Anrebpanueckue BbIpaXKeHUs
YpaBHEHHUs 1 HEPABEHCTBA
Koopaunats! u rpaduku. @yHkuun

[ToBTOpEeHHE 1 0000IIIEHNE

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBO 4acoB

Bcero

25

27
20
24

102

duexkTpoHHbIe (HU(pPOBBIE)
o0pa3oBaTe/IbHbIC PeCypChI

bu6mmoreka IIOK https://m.edsoo.ru/7f415b90

bubmmnoteka LIOK https://m.edsoo.ru/7f415b90
bu6mmoreka IIOK https://m.edsoo.ru/7f415b90
bubmmnoteka LIOK https://m.edsoo.ru/7f415b90
but6mmoreka [{OK 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
https://m.edsoo.ru/7f415b90

8 KIIACC

No i/ HanmeHnoBaHue pa3iesioB 4 TeM KosmvecTBo yacos DJIeKTpOHHbBIe (LH(pPOBbIE)
en/n
NPOrpamMMmbl Bcero o0pa3oBaTe/IbHbIEC PECYPChI

Yucna cnenus. KBagparHoie
HCIa 1 BRIARCICHILT. ABaPATHEH 15 bu6munoteka LIOK https://m.edsoo.ru/7f417af8

KOpHU

Yucia u BeiaucieHus. CTeneHs ¢
2 7 bu6mmoteka LIOK https://m.edsoo.ru/7f417af8
LIEJIBIM [IOKA3aTeIEM

AnreGpanyeckre BbIpaXKeHHUs.

3 oL 5 bu6moreka LIOK https://m.edsoo.ru/7f417af8
KBagpaTHbiii TpEXUIIEH
Anre6 .
4 FITCOPAITICCIHE BRIPWKCHIA 15 bu6munoteka LIOK https://m.edsoo.ru/7f417af8
Anrebpanueckas 1poob
YpaBHe €paBCHCTBA.
5 DABHEHILL H HEPABEHCTE 15 bu6mmoteka LIOK https://m.edsoo.ru/7f417af8
KBanpaTHbie ypaBHeHUs
VYpaBHe epaBeHcTBa. CHCTE
6 paBH HHf[ 11 HEPABEHCTB HCTEMbL 13 bu6moreka LIOK https://m.edsoo.ru/7f417af8
ypaBHCHU
YpasHe epaBEHCTBA.
7 PABHCHILT 1 HEPABCHCTE 12 bu6munoteka LIOK https://m.edsoo.ru/7f417af8
HepasencrtBa
®OyHk1uu. OCHOBHBIE TOHATHS 5 but6mmoreka [IOK https://m.edsoo.ru/7f417af8
9 Oynkuuy. Yucnosle GyHKINN 9 bu6muoteka LIOK https://m.edsoo.ru/7f417af8
10 [ToBTOpEeHuUe u 060061IeHNE 6 bu6mmoteka LIOK https://m.edsoo.ru/7f417af8

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102


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

9 KIIACC

Ne i/

HaumenoBaHue pa3ie/ioB U TeM
MpPOrpamMmmMbl

Uucna u BeruncaeHus. JeficTBUTEbHBIE
qyucia

YpaBHEHUS U HEPABEHCTBA. Y PaBHEHUS C
OZHOM IEPEMEHHOU

VYpaBHeHus 1 HepaBeHCTBa. CHCTEMBbI
ypaBHEHUU

YpaBHeHus U HepaBeHCTBa. HepaBeHcTBa
OyHKIMT
YucoBble OCIIE0BATEIBHOCTH

[ToBTOpenue, 0600MIIECHNE,
cHUCTEeMaTH3aIis 3HAHU I

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

KoauuecTBO 4acoB

Bcero

14

14

16
16
15

18

102

DJIeKTpOHHbIe (HM(ppPOBbIE)
o0pa3oBaTe/IbHbIE PeCypChI

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

bu6mmoteka LIOK https://m.edsoo.ru/7f419d08

bu6mmoreka I{OK https://m.edsoo.ru/7f419d08

bubnuoreka [{OK https://m.edsoo.ru/7f419d08
but6mmoreka I{OK https://m.edsoo.ru/7f419d08
bubnuoreka [{OK https://m.edsoo.ru/7f419d08

but6mmoreka I{OK https://m.edsoo.ru/7f419d08



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




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Nenm/m  Tema ypoka
1 [lonsTHE panoHaIBLHOIO YKCIIa
2 ApudmeTnueckue IeHCTBUS ¢ palliOHAIbLHBIMU YHCIAMU
3 Apudmerndeckne IeHCTBHS ¢ palliOHATBHBIMHA YHCIAMHA
4 ApudmeTnueckue IeHCTBUS ¢ palliOHATbHBIMU YHCIIAMU
5 ApudmeTnaeckne IeHCTBUS ¢ palliOHATHHBIMA YHCIIAMU
6 ApudmeTnueckue IeHCTBUS ¢ palliOHATbHBIMU YHCIIAMU
7 CpaBHeHue, ynopsJ0UYMBaHUE PALlMOHAIBHBIX YHCET
8 CpaBHeHMe, yIIOPsI0YMBAHUE PAllMOHAIBHBIX YHCEIl
9 CpaBHeHue, yOpsA10YMBAHUE PAIMOHATIBHBIX YHCEN
10 CreneHs ¢ HaTypaJbHBIM [1OKA3aTEIEM
11 CreneHb ¢ HATYypaJIbHBIM MOKa3aTeIEM
12 CreneHs ¢ HaTypaJbHBIM [1OKA3aTENEM
13 CreneHb ¢ HATYypaJIbHBIM MOKa3aTeIEM
14 CreneHs ¢ HaTypaJbHBIM [1OKA3aTENEM
15 Pemenrie oCHOBHBIX 3a/1a4 Ha IPOOH, MPOLIEHTHI U3 PEAIbHOM MPAKTUKH
16 Pemenne ocHOBHBIX 3a/1a4 Ha APOOH, IPOLIEHTHI U3 PEaIbHOM MPAKTUKU
17 Pemenrie oCHOBHBIX 3a/1a4 Ha APOOH, MPOLIEHTHI U3 PEAIbHOM MPAKTUKH
18 Pemenne ocHOBHBIX 3a/1a4 Ha APOOH, IPOLIEHTHI U3 PEaIbHOM MPAKTUKU
19 [Ipu3Haku genMMoCTH, Pa3aoKeHHUsI HA MHOKUTEIN HATYpPaIbHbIX YUCEI
20 [Ipu3Haky JeIMMOCTH, Pa3I0KEHHUSI HA MHOKUTEIHN HAaTypaIbHbIX YUCEI
21 Peanbubie 3aBucumocTH. [Ipsimas u oOpaTHas TPONOPIIUOHATEHOCTH

KoanuyecTBO 4acoB

Bcero
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22
23
24
25
26
27
28
29

30

31

32

33

34
35
36
37
38
39
40
41
42
43

Peanbnbie 3aBucumocty. IIpsmas u o6paTHas NpoNOPLUOHATBHOCTH

Peanbubie 3aBucumoctH. [Ipsmas u o6paTHas NpONOPUUOHATIBHOCTH

Peanbnbie 3aBucumocty. IIpsmas u o6paTHas NpoNOPLUOHATBHOCTH

KonTponbnas padora no teme "PannonansHeie yucna'

byKBEHHBIC BBIDAKEHUS

IIepemeHnHsble. J[OITyCTUMBIE 3HAYEHUS IIEPEMEHHBIX

DopmyJibl

DopMysl

IIpeoOpazoBanne OyKBEHHBIX BBIpAXKEHUH, paCKpbITHE CKOOOK U IMPUBEACHUE MOA0OHBIX
CJIaraeéMbIX

[IpeoOpa3oBanre OYKBEHHBIX BBIPAKCHUMN, PACKPHITHE CKOOOK U MIPHUBEICHUE TI0TOOHBIX
clIaraeMbIX

IIpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH, PACKPHITHE CKOOOK U PUBEACHUE TTOA0OHBIX
CllaraeéMbIX

IIpeoOpazoBanne OyKBEHHBIX BBIpAXKEHUH, paCKphITHE CKOOOK U IMPUBEACHUE MOA0OHBIX
cJlaraeMbIxX

CBoiicTBa CTENIEHU C HATYPaJIbHBIM IMOKa3aTeIeM
CBoiicTBa CTENEHU C HATYpaIbHBIM IMOKa3aTeIEM
CBolicTBa CTENEHH C HATYPAJIbHBIM MOKa3aTeIeM
MHorouJieHbI

MHorouneHst

CnoxxeHue, BBIYUTAHUE, YMHOKEHHE MHOTOUJICHOB
CnoxxeHue, BBIYUTaHNE, YMHOKEHHE MHOTOUYJIEHOB
CnoxxeHue, BBIYUTAHUE, YMHOKEHHE MHOTOUJICHOB
CnoxxeHue, BBIYUTaHUE, YMHOKEHHE MHOTOUJIEHOB

DopMmyJIbl COKPAIEHHOTO YMHOXKEHHUS

SR G S O S N GG ) SO R SR w—

S e S G SR S R S R S =Y



44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69

DopMyJIBl COKPAIEHHOTO YMHOKEHUS

DopMmyJIbl COKPALEHHOTO YMHOXKEHHUS

DopMyJIBl COKPAIEHHOTO YMHOKEHUS

DopMmyJIbl COKPALEHHOTO YMHOXKEHHUS

Pa3nioxeHre MHOTO4JIEHOB Ha MHOKUTENH

Pa3noxeHre MHOrO4YJI€HOB HA MHOKUTEIIN

Pa3noxeHne MHOTrO4JIEHOB Ha MHOKUTENH

Pa3nokeHrne MHOrO4JI€EHOB HA MHOKHUTEIN

KonTponbhas pabota no Teme "Anredpandeckue BoIpakeHus"

YpaBHeHUe, IpaBuiIa MpeoOpa3oBaHus YpaBHEHUS, pABHOCHIIBHOCTh YPaBHEHUH
JIuneliHOE ypaBHEHNE C OJJHOM IIEPEMEHHOM, PEIICHUE JIMHENHBIX YPaBHEHUI
JInneliHOE ypaBHEHHE C OAHOW IIEPEMEHHOM, PEIICHNE JTUHENHBIX YPAaBHEHUN
JIuHeliHOE ypaBHEHUE C OJHOM IIEPEMEHHOM, PEIICHUE JIMHENHBIX YPaBHEHUI
Pemenue 3a1a4 ¢ mOMOIIBIO ypaBHEHHI

Pewrenue 3amad ¢ NOMOLIBIO YpPaBHEHUM

Pemenue 3aga4 ¢ mOMOIIBIO ypaBHEHHI

Pewrenue 3amad ¢ NOMOLIBIO YpPaBHEHUM

JIuHeliHOE ypaBHEHUE C JBYMs NEPEMEHHBIMU U €r0 rpaduk

JIuHeitHOe ypaBHEHHUE C IBYMS NEPEMEHHBIMH U €ro rpaduk

CucreMa IByX JUHEUHBIX YPaBHEHUH C ABYMS IEPEMEHHBIMU

Cucrema ByX JIMHEHHBIX YPaBHEHHUH ¢ ABYMsI IEPEMEHHBIMU

Cucrema IByX JIMHEHHBIX YPAaBHEHUH € ABYMsI IEPEMEHHBIMU

Cucrema ByX JIMHEHHBIX YPaBHEHHUH ¢ ABYMsI IEPEMEHHBIMU

Pemenue cucrem ypaBHeHHM

Pewrenne cucreM ypaBHeHU

Pemenue cucrem ypaBHeHHM

e g S e e g UG G S G S S G Y S G Y S G () e Gy sy



70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95

Pemenue cucrem ypaBHEeHHI

Pewrenue cucreM ypaBHeHU

Kontponbnas padota o teme "JInHeiHbIe ypaBHEHUS"
Koopaunara Touku Ha npsiMoi

YucnoBbie TPOMEKYTKH

Hucnosble IPOMEKYTKH

Paccrostnie Mexay AByMs TOUKaMH KOOPIWHATHON NPSIMON
PaccrossHre Mexly IByMsI TOYKaMH KOOPAUHATHOW MPSIMOM
[IpsimoyrombHas cucteMa KOOpAMHAT Ha INIOCKOCTH
[IpsimoyrozibHasi cucteMa KOOpAMHAT Ha IMIIOCKOCTH
ITpumeps! rpadukoB, 3a1aHHbIX opMyIaMu
[Tpumeps! rpadukoB, 3axanHBIX GopMynamMu
ITpumeps! rpadukoB, 3a1aHHbIX opMyIaMu
[Tpumepsr rpadukoB, 3a1aHHBIX HOpMyTaMU

Urenue rpa)ukoB peanbHbIX 3aBUCHMOCTEN

Urenue rpadKOB peaIbHBIX 3aBUCHMOCTEH

[onsarue GpyHKIUU

I'paduk pynkmm

CaoiicTBa yHKIMH

CgoiicTBa GyHKIHHA

Jluneiinas GpyHKIUSA

Jluneitnast pyHKUIUS

[Toctpoenwne rpaduka TuHEHHON HYHKITUU
[Toctpoenue rpaduka nuHeitHON HYHKIIUU

I'padux pynkumm y =[x|

I'paduk pynkumu y =[x|

e g S e e g UG G S G S S G Y S G Y S G () e Gy sy



96 Kontponbras padota o teme "Koopaunatel u rpaduku. OyHkmmm"

97 [ToBTOpEHNE OCHOBHBIX MOHATUN M METOJOB Kypca 7 Kiacca, 00001eHre 3HaHUH
98 [ToBTOpEHNE OCHOBHBIX MOHATHIA U METOJIOB Kypca 7 Kiacca, 0000IIeHe 3HaHUT
99 [ToBTOpEHNE OCHOBHBIX MOHATUN M METOJOB Kypca 7 Kiacca, 00001eHre 3HaHUH
100 [ToBTOpEHNE OCHOBHBIX MOHATHIA U METOJIOB Kypca 7 Kiacca, 0000IIeHe 3HaHUT
101 HTorosast KOHTpOJIbHAs paboTa

102 IToBTOpEHNE OCHOBHBIX MOHATUN M METOJOB Kypca 7 Kiacca, 000011eHre 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME
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8 KIIACC

Ne i/

0 N N AW N~

—_ = = = = = = O
AN AW NN~ O

17

18
19
20
21

Tema ypoka

KBanpaTHblii KOpEeHb U3 UuCIIa

[lonatue 06 nppanOHAIIEHOM YHCIIE

JlecaTuuHble TPUOIMKECHUS UPPALMOHATIBHBIX YHCE

JlecaTuuHble TPUOINKEHNS UPPALMOHATIBHBIX YHCEI

JleficTBUTEIIbHBIC YHCIIA

CpaBHEHHE IENCTBUTENBHBIX YUCEI

CpaBHeHUE 1eHCTBUTENIBHBIX YUCEI

Apudmernueckuit KBapaTHbIH KOPEHb

VYpaBHeHue BHa X* = a

CBoiicTBa apru(MeTHUECKUX KBaPAaTHBIX KOPHEN

CaoiicTBa apu(MeTHUECKUX KBaPATHBIX KOPHEH

IIpeoOpazoBaHne YNCIOBBIX BHIPAKECHUHN, COIEPIKAIINX KBAIPATHBIE KOPHU
IIpeoOpa3oBaHne YNCIOBBIX BBIPAXKEHUH, COAEPIKAIINX KBaIpaTHbIE KOPHU
IIpeoOpazoBaHne YNCIOBBIX BHIPAKECHUHN, COIEPIKAIINX KBAIPATHBIE KOPHU
IIpeoOpa3oBaHne YNCIOBBIX BBIPAXKEHUH, COAEPIKAIINX KBaIpaTHbIE KOPHU
CreneHs ¢ 1eTbIM [10Ka3aTEIEM

CrangaprtHas 3anuck yncia. Pasmepbl 00bEKTOB OKpY KaroUIero Mupa (0T 3JIeMEeHTapHbIX
YaCTHII O KOCMUYECKUX 00BEKTOB), UTUTEILHOCTD MPOIIECCOB B OKPYIKAIOIIEM MHUPE

CBOICTBA CTEIICHU C T CJIBIM ITOKa3aTCIEM
CBoiicTBa CTEIICHU C O CJIbIM ITOKA3aTCIIEM
CBOICTBA CTEIICHU C T CJIBIM ITOKa3aTCIEM

CBoiicTBa CTEIICHU C O CJIbIM ITOKA3aTCIIEM

KoauuecTBO 4acoB

Bcero

— et e e e e ek e e e ek ek e e e
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22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47

CBolicTBa CTENEHH C IIEIBIM ITOKa3aTeIeEM
KBanpaThslii TpéxuneH

KBanpatHbiii TpEXUiieH

PasnosxeHne KkBagpaTHOro TpEXUICHA HA MHOKUTEIIN

Pa3noxxeHue kBaipaTHOTO TPEXUJIEHA HA MHOXKHUTEIN

Konrtponsnas padora no temam "KBanparusie kopuu. Crenenu. KBagpatasiii TpexwieH"”

AnrebGpanueckas qpoob

JlonmycTUMbIe 3HaUEHUSI TIEPEMEHHBIX, BXOISIINX B aJITe0pandecKre BRIPaKEHUS
JlomycTumble 3HaYESHUS IEPEMEHHBIX, BXOISIINX B alNreOpandeckre BhIPaKECHHS
OcCHOBHOE CBOWCTBO anredpandeckoi Apoou

Coxkpartenue npodei

Cokpaienue apooeit

Coxkpartenue npodei

CnoxeHne, BBIYNTaHUE, YMHOKEHHUE U JICJICHUE alreOpandeckux Apooei
CrnoxeHue, BBIYUTAaHHE, YMHOKCHHE U JICJICHUE alaredpandeckux apooeit
Cnoxenne, BHIYNTaHUE, YMHOXKEHHUE U JICJICHUE alreOpandeckux Apooei
CrnoxeHue, BBIYUTAaHHE, YMHOKCHHE U JICJICHUE alaredpandeckux apooeit
[IpeobpazoBanue BeIpaKEHUH, COIEpKAIIHNX aareOpandeckue Ipoou
IIpeoOpazoBaHne BEIpaKEHHIA, COACPIKALINX anredpandyeckue Apoou
[IpeobpazoBanue BeIpaKEHUH, COIEpKAIIKNX aareOpandeckue Ipoou
KontpomnsHast pabora o Teme "Anredpandeckas 1poos"

KBaznpatHoe ypaBHEHHE

Henonroe kBaspaTHOE ypaBHEHHE

HemnonmHoe kBampaTHOE ypaBHEHHUE

dopmyIia KOpHEH KBaIpaTHOTO ypaBHEHHS

dopmyiia KOpHEH KBapaTHOTO ypaBHEHUS

—t et e e e e ek e e e e ek e e e e e ek e e e e ek e e



48
49
50
51
52
53
54
55
56
57

58

59

60

61
62
63
64
65

66

67

68

dopmyia KOpHEH KBAJIPaTHOTO YPaBHEHUS

Teopema Buera

Teopema Buera

Pewrenne ypaBHeHuUl, CBOAAIMXCA K KBaIPaTHBIM

Pemienue ypaBHeHUH, CBOIAIIMUXCA K KBaIpPaTHBIM

[Ipocreiimme ApoOHO-paMOHATbHbIE YPaBHEHHS

[Ipocreiinme qpoOHO-palliOHAIbHBIE YPABHEHUS

Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOUIbIO KBaIPATHBIX YPaBHEHUN
Pemrenne TeKCTOBBIX 33J1a4 C MOMOUIBIO KBAJAPATHBIX YPABHEHUM
KonTponbHas pabora no teme "KBanpaTHsle ypaBHeHuUs"

JIuHeltHOE ypaBHEHUE C JBYMs IEPEMEHHBIMH, €ro rpaduK, IpUMephl pelleHus ypaBHEHUN B
LEJIBIX YHCITaX

JluneiHoe ypaBHEHHE C JBYMsI IEPEMEHHBIMU, €ro rpaguK, IpUMephl PeIICHUS] YpaBHEHHI B
LEBIX YUCIIaX

JIuHeitHOE ypaBHEHHUE C IBYMs IEPEMEHHBIMH, €ro rpaduK, IpUMephl pelleHus ypaBHeHUN B
LEJIBIX YUCIIax

Pemenue cucrem AByX JIMHENHBIX YPaBHEHU € ABYMsI IEPEMEHHBIMU
Pemenne cucreM IByX JIMHEWHBIX YPABHEHHUH C IBYMs IIEPEMEHHBIMU
Pemenue cucrem AByX JIMHENHBIX YPaBHEHU € ABYMsI IEPEMEHHBIMU
[IpuMeps! penieHust CUCTEM HEITMHENHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMU
IIpuMepsl penieHus: CUCTEM HEIMHENHBIX YPAaBHEHUN C IBYMsI [IEPEMEHHBIMU

I'paduueckas uHTEpIIpeTalis ypaBHEHHUS C ABYMS IEPEMEHHBIMHU U CUCTEM JIMHEHHBIX
yYpaBHEHUH C IBYMS MEPEMEHHBIMU

I'paduueckas uHTEpHIpeTaLlUs YPAaBHEHUS C IBYMS IEPEMEHHBIMH U CHCTEM JIMHEHHBIX
YPAaBHEHUH C ABYMS IEPEMEHHBIMU

Pemenune TeKCTOBBIX 337124 C TOMOIIBIO CUCTEM ypaBHeHI/Iﬁ
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69
70
71
72
73
74
75
76
77
78
79
80
81
82
&3
84
&5
86
87
88
89

90

91
92
93

Pemienue TeKCTOBBIX 3a/1a4 ¢ MOMOIIBIO CUCTEM YPaBHEHUI

PereHne TeKCTOBBIX 3a71a4 C IIOMOLIBIO CUCTEM YPABHEHUN

YucnoBble HEPABEHCTBA M MX CBOMCTBA

UucnoBble HEPaBEHCTBA U UX CBOMCTBA

HepaBeHcTBO ¢ 0J1HOM NTEepeMEHHON

JInHeliHbIC HEPABEHCTBA C OJHOM NIEPEMEHHOM U UX PEILICHUE

JIuHeliHbIe HEPABEHCTBA C OJHOM NIEPEMEHHOMN U UX PELICHUE

JIuHeiiHbIe HEPaBEHCTBA C OJHOM EPEMEHHOMN U UX PEILICHUE

CucreMbl TMHENHBIX HEPABEHCTB C OAHON NIEPEMEHHON U UX PEIICHHE

CucreMbl TMHEHHBIX HEPABEHCTB C OAHON NEPEMEHHON U UX pelIeHne

CucreMbl TMHEMHBIX HEPABEHCTB C OAHON NIEPEMEHHON U UX PEIICHHE
N300pakeHne pemeHus JTMHEHHOTO HEpAaBEHCTBA U MX CHCTEM Ha YHCIIOBOW MPSIMOMA
N300pakeHune pereHus JTMHEHHOI0 HEpaBEHCTBA U UX CUCTEM Ha YHCIIOBOW NMPAMO
Kontponbnas padota mo temam "HepaBencra. Cuctemsl ypaBHEHUN"

[onsarue GpyHKIUU

OO6macTh onpeesieHusl 1 MHOYKECTBO 3HAYCHHUHN (PYHKITUN

CriocoOb1 3a1anust pyHKIHIA

I'paduk pynkmm

CoiicTBa pyHKINHU, UX OTOOpaKeHHE HA TpaduKe

Urenue u moctpoeHue rpadukoB GyHKIIHMA

[Tpumeps! rpadukoB GyHKINH, OTPAKAIOMIUX PeaTbHBIC MTPOIECCHI

(DYHKI_II/II/I, OIMUCBIBAIOIINEC IPAMYIO U O6paTHYIO MMpONOpUHUOHAJIBHBIC 3aBUCUMOCTH, UX

rpaduxu
lumep6ona
l'unepOona

I'paduk pyskmm y = x>
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94 I'paduk pyHkmm y = x>

1
95 Oynkiun y =x%, y = X%, y = VX, y = [X|; rpaduueckoe perienue ypaBHEHUH U CHCTEM YpaBHEHUI 1
96 OyHKIMK y =X2, y = X3, y = VX, y = [X|; rpadudeckoe perieHne ypaBHECHHN U CUCTEM YpaBHEHUM 1
97 [ToBTOpEHNE OCHOBHBIX MOHATUN U METOJIOB KypcoB 7 U 8 Ki1accoB, 0000IIeHNE 3HAHUI 1
98 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB KypcOB 7 U 8 KJIacCOB, 0000IIIEHNE 3HAHUM 1
99 [ToBTOpEHNE OCHOBHBIX MOHATUN U METOJIOB KypcoB 7 U 8 Ki1accoB, 0000IIeHNE 3HAHUI 1
100 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB KypcoB 7 U 8 KJIacCcOB, 0000IIeHNEe 3HAHU T 1
101 Hrorosas koHTposIbHAs paboTa 1
102 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB KypcoB 7 U 8 KJIacCcOB, 0000IIeHNEe 3HAHU T 1

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102



9 KIIACC

Ne i/

Tema ypoka

ParmonanbHble 4ncia, UppaluoHaIbHBIE YUCIIA, KOHEYHbIE U OECKOHEUHBIE IECATHYHBIC IPOOH
MHOX€eCTBO IeHICTBUTENBHBIX YNCEIT; AEHCTBUTEIbHBIC YUCIIA KAK OECKOHEUHBIE 1€CATHUHBIE
npobu

B3anMHO 01HO3HAYHOE COOTBETCTBUE MEXAY MHOXKECTBOM JACHCTBUTEIBHBIX YUCEN U
MHO>ECTBOM TOYEK KOOPAUHATHOMN NPAMOU

CpaBHeHI/Ie JEUCTBUTEIIHLHBIX YHUCCII, apI/I(I)MeTI/I‘ICCKI/Ie JEUCTBUS C ACUCTBUTEIbHBIMU YHUCIaMH

[MpubnmxEHHOE 3HAYCHNE BEIIMIHHBI, TOUHOCTH MPHOIKEHHS

OxkpyriieHue yucen

OkpyrieHue yncen

IIpuknaka 1 OLIEHKA pPe3yJIbTaTOB BHIYUCIICHUI

[Ipukuaka u olieHKa pe3yIbTaTOB BHIYMCICHHUI

JIuneiiHoe ypaBHeHue. PelieHne ypaBHEeHU, CBOAAIIMXCA K JIMHEWUHBIM

JIuneitnoe ypaBHeHue. Penienne ypaBHeHUH, CBOIAIIUXCS K TUHEUHBIM

KBanpaTtHoe ypaBHeHue. Penienue ypaBHEeHU, CBOASIINXCS K KBaIPaTHBIM

KBanpaTtHoe ypaBHeHue. Pemienne ypaBHEHU, CBOASAIINXCS K KBaIPATHBIM

bukBanpaTHbie ypaBHEHHUS

buxBanpaTHele ypaBHEHUs

[IpuMmeps! penieHust ypaBHEHUN TPETbEW U YETBEPTOM CTEIICHEN Pa3JIOKEHUEM HA MHOKHUTEIIN
[Ipumepsl pelieHNs ypaBHEHUN TPEThEN U YETBEPTON CTENIEHEN PA3JIOKEHUEM HA MHOKUTEIIN
Pemenue npoOGHO-paliMOHANbHBIX YPaBHEHUN

Pemenue npoOHO-palMOHANIBHBIX YPaBHEHUIH

Pemrenne TeKCTOBBIX 3a71a4 AJIreOpandyecKUM METOI0M

KoanuyecTBO 4acos

Bcero
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21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46

Pemienne TekcToBBIX 3aa4 anreOpanyeckKuM MeTOJ0M

Perrenue TeKCTOBBIX 33aa4 anreOpanyeckKuM METOJ0M

KontponbHas padota o Teme "YpaBHEHUS ¢ OTHON TIEpeMEHHOM"

YpaBHeHHE ¢ AByMS IEPEMEHHBIMU U €r0 TpaduK

VYpaBHeHHeE ¢ AByMs IEPEMEHHBIMU U €r0 Tpaduk

Cucrema IByX JIMHENHBIX YPaBHEHUH € JBYMsI IEPEMEHHBIMU U €€ pEIICHUE

Cucrema IByX JIMHEHHBIX YPaBHEHHM € JBYMsI IEPEMEHHBIMU U €€ PEILICHUE

Cucrema ByX JIMHEHHBIX YPaBHEHHH ¢ JBYMsI IEPEMEHHBIMU U €€ pellIeHne

Cucrema IByX JIMHEHHBIX YPaBHEHHM € JBYMsI IEPEMEHHBIMU U €€ PEILICHUE

Pemrenne cucreM IByX ypaBHEHHM, OHO U3 KOTOPBIX JIMHENHOE, a PYroe — BTOPOM CTEIIEHU
Pemenue cucrem AByX ypaBHEHMM, OHO U3 KOTOPBIX JIMHEHHOE, a IPyroe — BTOPOU CTENEHU
Pemrenne cucreM IByX ypaBHEHHM, OHO U3 KOTOPBIX JIMHENHOE, a PYroe — BTOPOM CTEIIEHU
Pemenue cucrem AByX ypaBHEHM, OHO U3 KOTOPBIX JIMHEIHOE, a IPyroe — BTOPOU CTENEHU
I'padnueckas MHTEpHIpeTaLUs CUCTEMBl YPABHEHUH C IBYMs IEPEMEHHBIMU

Pemrenue TeKCTOBBIX 33a7au alireOpandeckiuM crocoOom

Pemrenne TeKCTOBBIX 3a71a4 AIreOpandecKuM CIIocoO0OM

Konrpomnsnas padora no teme "CucreMmsl ypaBHeHUNA"

YucnoBble HEPABEHCTBA M MX CBOMCTBA

UHucnoBble HEPAaBEHCTBA U UX CBOMCTBA

JIuHeiitHbIe HEpaBEHCTBA C OJHON MEPEMEHHOMN U UX PEIICHUE

JIuHeiHbIe HEPaBEHCTBA C OJHOM EPEMEHHOMN U UX PEIICHUE

JIuHeliHbpIe HEPAaBEHCTBA C OJHOM NIEPEMEHHOMN U UX PELICHUE

CucreMbl TUHEHHBIX HEPABEHCTB C OAHON NEPEMEHHON U UX pelIeHne

CucreMbl TMHEMHBIX HEPABEHCTB C OAHON NIEPEMEHHON U UX PEIICHHE

CucreMbl TUHEHHBIX HEPABEHCTB C OAHON NEPEMEHHON U UX pelIeHne

KBa,Z[paTHBIC HCEPAaBCHCTBA U UX PCHICHUC
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47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72

KBagpaTHble HepaBEeHCTBA U UX PEILIEHUE

KBagpaTHble HepaBEeHCTBA U UX pEILICHHUE

KBagpaTHble HepaBEeHCTBA U UX PEILIEHUE

KBagpaTHble HepaBEeHCTBA U UX pEILICHHUE

I'paduueckas uHTEpHIpeTaLUs HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMs IEPEMEHHBIMU
I'paduueckas HHTEpIIpETaLIUs HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IEPEMEHHBIMU
KonTponbnas pabora o teme "HepaBeHctna"

KBanparuunas ¢pyHkuums, e€ rpaduk 1 CBOMCTBa

KBangparuunas ¢pyHkuus, e€ rpaduk 1 cBoiicTa

KBanparuunas ¢pyHkuums, e€ rpaduk 1 CBOMCTBa

[Tapabona, KOOpAMHATHI BEPIINHBI TapabOIIbl, 0Cb CHMMETPHH NapaboIbl
[TapaGouna, KOOpAMHATHI BEPUIMHBI Tapa0OJIbl, 0Cb CHMMETPHUH MapadoIibl
[Tapabona, KOOpAMHATHI BEPIINHBI TapabOoIIbl, OCb CHMMETPHH NapaboIIbl
[Tapabomna, KOOpAMHATHI BEPIIUHBI TaPabOJIbl, OCh CAMMETPHUH TapaboIIbl
[Tapaboma, KOOpAMHATHI BEPIIMHBI TApaOOIIbl, OCb CHMMETPHH MapadoIIbl
[Tapabomna, KOOpAWHATHI BEPIIUHBI TaPabOJIbl, OCh CAMMETPHUH TapaboIIbl
I'paduxu Pynkumii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x|

I'paduxu pynkmuit: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[X|

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

I'paduxu pynkmuit: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[X|

I'paduxu pynkmmii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[X|

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

KonTponbnas pabora no teme "®@yHkiun"

[ToHsATHE YUCITOBOM MOCIIEI0BATEILHOCTH

3amaHue MocaeI0BaTeIbHOCTH PEKYPPEHTHOM (hopMyItoii u popMyInoii n-ro 4ieHa

Apudmernueckas 1 reoMeTpudecKas Iporpeccuu
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74

75

76

77

78

79

80

81
82
83
84

85

86
87

88

89

ApudmeTnueckasi U reOMeTpUYecKas Iporpeccuu

@®opmyIibl N-ro WieHa apu(pMeTHIecKOi 1 TeOMETPHUECKON MPOTPecCuii, CyMMBI IIEPBBIX N
YJICHOB

dopMyIIbI N-TO WieHa apuhMETUIECKON U TEOMETPUIECKON TPOTPECCHil, CYMMBI TIEPBBIX N
YJICHOB

®opMyJibl N-ro YieHa apuPMETHUECKON U T€OMETPUUECKON POrpeccuil, CyMMBbI IEPBBIX N
YJICHOB

@®opmyIibl N-ro WieHa apu(pMeTHIecKOil 1 TeOMETPHUECKON MPOTPecCrii, CyMMBI IIEPBBIX N
YJICHOB

dopMyIIbI N-TO WieHa apuhMETUIECKON U TEOMETPUIECKON TPOTPECCHil, CYMMBI TIEPBBIX N
YJICHOB

N3o0pakenne 1wieHOB apu(pMETHIECKON U TEOMETPHUYECKONM IPOTPECCUi TOUKaMU Ha
KOOPJAWHATHOW IIOCKOCTH

N3o0pakenune 1wieHoB apu(pMeTHIECKON U TEOMETPHUUYECKON POrpeccuii TOUKaMu Ha
KOOPAMHATHOW INIOCKOCTH

JIMHEeWHBIN ¥ SKCTIOHEHIIUATIbHBIA POCT

CnoskHbIE TPOLIEHTHI

Cl1oHbIE TPOLEHTHI

Kontposnbnas padota o Teme "UucaoBbie Mocie10BaTeIbHOCTH"

HOBTOpeHI/IC, O606H_ICHI/IG U CHUCTeMaTHu3aIys 3HAaHUH. 3aHI/ICL, CpaBHCHHC, JEUCTBUS C
JEUCTBUTEIILHBIMHU YuCJIaMU, YUCJIOBAA NIpsAMan

[ToBTOpenue, 0000IIEHNE U cUCTeMaTH3aMs 3HaHUH. [IpOIIeHThI, OTHOLICHHS, TIPOTIOPLIUU
[ToBTOopenue, 0000IIEeHNE U cUCTeMaTH3alMs 3HaHui. OKpyTiieHHe, NpUOIMKeHUe, OIICHKA
[ToBTOpEeHME, 0000IIEHNE U CUCTEMAaTH3aIlUs 3HaHWI. PerieHne TeKCTOBBIX 3a1a4
apupMETHUIECKUM CTIOCOOOM

[ToBTOopenue, 0000IIEHNE U CUCTEMaTH3alHMs 3HaHU. Perienne TeKCToBBIX 3a1a4
apru(METHIECKUM CITIOCOOOM
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[ToBTOpEeHME, 0000IIEHNE U CUCTEMAaTH3aIlUs 3HaHWI. Pelienne TeKCTOBBIX 3a1a4

90 1
apupMETHUIECKUM CTIOCOOOM

01 [ToBTropenue, 0000IIeHNE U cucTeMaTu3anus 3Hanuil. [IpeodpazoBanue anredGpandeckux |
BBIPAKEHUH, TOMYCTUMBbIE 3HAYEHUS

9 IToBTrOpenue, o0o0IIeHNe U cucTeMaTu3anus 3Hanuil. [IpeodbpazoBanue anredGpandeckux 1
BBIPAKCHUM, JOMTyCTUMbIE 3HAUCHMUSI

93 [ToBTOpeHue, 0600mEeHre u cucTeMaTu3anus 3Hanni. [IpeobpazoBanue anredpandecKux 1
BBIPAKEHUH, TOITyCTUMBIC 3HAYECHUS

94 [ToBTropenue, 00o0IIeHNE U cucTeMaTu3anus 3Hanuil. [IpeodpazoBanue anredGpandeckux 1
BBIPAKEHUH, TOMYCTUMbIE 3HAYEHUS

95 [ToBTOpenue, 00o0IIEeHNE U cUcTeMaTH3alMs 3HaHU. DYHKIUU: IOCTPOEHHUE, CBOMCTBA 1
U3YyYEHHBIX (PyHKIHIT

96 [ToBTOpenue, 0600IIeHNEe U cCUCTEMaTH3aIs 3HaHU. DyHKIIUU: TOCTPOCHHE, CBOWCTBA |
U3YyYEHHBIX (PyHKIMIT

97 [ToBTOpeHme, 06001IeHNE U cucTeMaTu3alus 3HaHui. yHKIUN: TOCTPOCHUE, CBOMCTBA 1
W3Y4YEHHBIX (PyHKUIMN

08 [ToBTOpenue, 0000IIEHNE U cUCTeMaTH3alMs 3HaHU. DYHKIUU: IOCTPOEHUE, CBOMCTBA 1
U3YyYEHHBIX (PyHKIMIT

99 [ToBTOpEeHME, 06001IEHNE M cucTeMaTu3alus 3HaHui. ['paduueckoe peneHre ypaBHEHUH U UX |
CUCTEM

100 [ToBTopenue, 0000IIEeHNE U cucTeMaTH3alys 3HaHui. [ padudeckoe pemieHre ypaBHeHUN U UX 1
CUCTEM

101 HroroBas koHTponbHas paboTa 1

102 O060011eHre U cucTeMaTu3alus 3HaHu| 1

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102






YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YAEHUKA

» AnreGpa, 9 xitacc/ MakapsiueB 0. H., Munatoxk H.I'., Hemmkos K.U. u

npyrue; noa peaakuueit TemsikoBckoro C.A., AKIIMOHEPHOE 00IIECTBO

«M3marensctBO «IIpocBemeHune»

» AnreGpa, 8 kimacc/ Makapsiues FO.H., Munarok H.I'., Hemkos K.U. u

npyrue; non pexakiueit TemsikoBckoro C.A., AKITMOHEPHOE 00IIIECTBO

«M3marenscTBO «IIpocBenmeHne»

» AnreOpa, 7 knacc/ MakapsiueB FO.H., Munatok H.I'., Hemikos K.U. u

npyrue; noa peaakuueit TensikoBekoro C.A., AKIIMOHEpHOE 00IIECTBO

((HSI[&TGHBCTBO «HpOCBGH_IGHI/IC»

METOANYECKHUE MATEPHUAJIbBI VIS YUUTEJA

10.

11

12.

13.

Anrebpa. 7 xnacc. Tematnueckue tectsl / FO.II. Jdynunsin, B.JI. Kponrays.— M.:
[Tpoceemenue, 2011.
Anrebpa. Jupaktuueckue wmarepuansl. 7 kiace/ JLU. 3BaBuu, JI.B. Ky3znenosa,
C.b. CyBopoBa — M.: IIpocsemienue, 2012.

. M3ydenue anrebpsl B 7-9 ki1.: mocobue ans yuureneit / FO.H. Makapsrues, H.I'. Muniok,

C.b.Cysoposa, 1.C. I1lnsikoBa. — M.: IIpocsemienue, 2009.

PazHOypOBHEBBIE 3aaHUs JUIsI TEMATUYECKMX W HMTOTOBBIX KOHTPOJBHBIX pPabOT IO
anredpe. 7-8 kmaccer. / JI.S. ®emxuenko. — /1., 2004.

COopHUK 3a1aHUIl U1 TEeMaTUYeCKUX M UTOTOBBIX aTTecTaluil mo aiaredpe. 7-9 xmacc /
JL.A. ®emuenxo. — /1., 2009

Anrebpa. 8 xmacc. Tematnueckue tectsl / FO.II. Jdynunsin, B.JI. Kponrays. — M.:
[Tpoceemenue, 2011.

. Anrebpa. 8 xmacc: aumaktuueckue Mmatepuansl / B.M. XKoxos, FO.H. Makapsiues,

H.I''Munatok. — M.: [Ipocsemienue, 2014.

Auredpa, 9 knacc: yuebnuk / FO.H.Makaperues, H.I"Munmok, K.M.Heukos, C.5.CyBopoBa;
noft pen. C.A. TemsikoBckoro. — 14-e u3n., crep. — Mocksa: [Ipocsemienue, 2022, — 287c.: ui.
Anrebpa. 9 xmacc. Tematmueckue tectol / HO.II. Hyauuen, B.JI.Kponrayz.— M.:
[Tpoceemenue, 2011.

Anre6pa. lunaktudeckue marepuaisl. 9 kinace / FO.H. Makapsrues, H.I'. Munaiok, JI.M.
Kopotkosa. — M.: IIpocsemenue, 2013.

. U3yuenue anredpsl B 7-9 ki1.: nocodue qis yuuteneit / FO.H. Maxkaporues, H.I'. Munmioxk,

C.b.Cysoposa, 1.C. I1lnsikoBa. — M.: IIpocsemienue, 2009.

PasHOypoBHEBBIC 3a/JaHUsl ISl TEMATUYECKHX W HMTOTOBBIX KOHTPOJBHBIX PabOT IO
anredpe. 7-8 kmaccer. / JI.S. ®emguenko. — /1., 2004.

PasHOypoBHEBBIC 3a/aHUsl ISl TEMATUYECKHX W HMTOTOBBIX KOHTPOJBHBIX PabOT IO
anredpe. 9 xnacc / JI.A. dequenxo. — M., 2004.



14. COOpHHUK 3aJaHMi [T TEMaTHIECKUX U UTOTOBBIX aTTecTaluii mo anredpe. 7-9 xmacc /
JI.A. ®denuenko. — /1.



HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru/71417af8

bauxkn 3amanuit ®UIHA: http://opengia.ru/ , http://sdamgia.ru.



https://m.edsoo.ru/7f417af8
http://opengia.ru/
http://sdamgia.ru/
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