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n.IlepBomaiickuii, 2023r
HOACHUTEJBHASA 3AIINCKA

Anrebpa sABIfeTCSs OJHHUM U3 ONOPHBIX KypCOB OCHOBHOTO OOIIEro
o0Opa3oBaHMs: OHa 00ECIeUNBAET U3YUYCHHE APYTUX AUCLUIUINH, KaK €CTeCTBEHHO-
HAyYHOTO0, TaK W TYMaHUTAPHOTO IIHUKIOB, €€ OCBOCHHE HEOOXOIUMO Jis
IPOAOHKEHUS 00pa30BaHMs M B MOBCEAHEBHOM KU3HU. Pa3BuTHE y 00yUaronmmxcs
HAyYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUM U CYHUIHOCTH alreOpandecKux
abcTpakiuii, cnocobe OTpakeHUs MaTeMaTHYeCKOM HAyKOM SBIICHUHN U MPOILIECCOB
B NpUPOJE U OOILECTBE, POJU MaTEeMaTHUYECKOrO MOJECIUPOBAHHMS B HAyYHOM
MO3HAHUH M B MPAKTUKE CIIOCOOCTBYET POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIIUICHUS, HEOOXOAUMBIX I afanTalud B COBPEMEHHOM HU(poBOM
obmectBe. M3yuenue anreOpsl obOecrmeurMBaeT pa3BUTHE YMEHHS HaOII0/aTh,
CpaBHHMBaTh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUUYHOCTH MBILUICHHUS,
CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOM JEHCTBUSI W BBIBOJIBI,
dbopmynupoBath yTBepkAcHUA. OCBOEHHE Kypca anreOphl 00ecrneunBaeT pa3BUTHE
JOTUYECKOTO MBIIIJICHHSI OOYYArOMIMXCS: OHM HCIHOJB3YIOT JACIAyKTUBHBIE W
WHYKTUBHBIE PAcCYXKJeHUs, 0000IeHNE U KOHKPETHU3AIMIo, a0CTparupoBaHue u
aHanoruto. OOyuyeHue  anrebpe  mpeanonaraeT  3HAYUTEIBbHBIA  O0BEM
CaMOCTOSITENIbHON ~ JIeATEIBbHOCTH OOyYalolUXCsl, IMO3TOMY CaMOCTOSTEIbHOE
pelIeHre 3a1a4 SBIISETCS peaan3aueil 1esTeTbHOCTHOTO MPUHIIUIA 00YYCHHUS.

B cTpykType nporpammbl yaeOHOTO Kypca «Anredpay AJisi OCHOBHOTO O0IIETo
o0pa3oBaHMsl OCHOBHOE MECTO 3aHHMMAIOT COJEP’KaTeIbHO-METOANYECKHE JIUHUU:
«Yucna W BBIYUCICHUA», «ANTeOpanyecKkue BbIPAXKEHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkimm». Kaxkgas w3 3THX colepikaTeabHO-METOIUIECKIX
JVMHHUHA pa3BUBACTCS HAa MPOTSHKCHUH TPEX JIET U3YUCHHS Kypca, B3AaUMOJCHCTBYS C
IpyrUMH €ro JuHUsIMH. B Xone wu3ydeHus ydeOHOro Kypca OO0ydarommumcs
IPUXOJIUTCS JOTHUYECKH PaCCy’KIaTh, UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s36IK. B CBsI3M ¢ 3TUM B MporpaMMy y4eOHOTO Kypca «Anredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEJCTaBICHHBIE BO BCEX OCHOBHBIX pasiesax
MaTeMaTHYECKOro oOpa3oBaHUs U CHOCOOCTBYIOIIUE OBJIAJECHUIO 00YyUYarOIIMMUCS
OCHOB  YHHBEpPCAJIBHOTO  MareMaTudeckoro s3bika. CoaepkaTelnbHOM U
CTPYKTYpHOH OCOOEHHOCTBIO Y4eOHOro Kypca «Anredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMM «YucClia W BBIYUCICHUS» CIY)KUT OCHOBOW MJIA
JaNbHENIIEr0o U3yYyeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOyUarOIIUXCS
JIOTHYECKOT0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsi IIOBCETHEBHOM
XKU3HU. Pa3BuTHE MOHATHA O YKCJIE Ha yPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsA



CBS3aHO C DAIMOHATHLHBIMU W HWPPANMOHATBLHBIMU YHCIAMH, (OPMUPOBAHUEM
MPEACTABICHUN O JEHCTBUTEIHLHOM YKCIie. 3aBEpPILIEHHE OCBOSCHHUS YUCIOBOU JTUHUU
OTHECEHO K CpeiHEMY 00IIIeMy 00pa30BaHUIO.

Copeprkanue AByX anreOpandeckux JIMHUN — « AreOpanyecke BhIpaXeHUsD
U «YpaBHEHMsS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHHUIO Yy OOy4YaAIOIIMXCA
MaTEMaTUYECKOTro ammapara, HeOOXOIUMOTO JUIsl PEIICHUs 3a7ad MaTEeMaTHKH,
CMEKHBIX MPEJIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
obmiero oOpa3oBaHus y4eOHBINM MaTepuan TPyHIUPYETCs BOKPYT palliOHAIBHBIX
BbIpaKEeHMU. AnreOpa JEMOHCTPUPYET 3HAUYEHHE MATEMAaTUKH Kak s3bIKa s
MOCTPOEHUSI MAaTeMaTHYEeCKUX MOJeNiel, OMNHCaHUsl MpPOLIECCOB M  SIBJICHUU
peanpHOTO MUpa. B 3a1aun oOydeHus anredpe BXOAIT TaKKe JadbHEHIIIee pa3BUTHE
AITOPUTMHYECKOTO MBIIIUICHHS, HEOOXOIUMOTO, B YACTHOCTH, JJIT OCBOSHUS Kypca
uHpoOpMaTHKU, W  OBJIQJCHUE HABBIKAMU  JICAYKTUBHBIX  PACCYXKICHUM.
[IpeobpazoBaHre CHUMBOJBHBIX (OPM CIIOCOOCTBYET Pa3BUTHIO BOOOpaXKEHUS,
CIIOCOOHOCTEH K MaTEMaTHYECKOMY TBOPYECTRY.

Coneprxanve QyHKIIMOHAITBHO-TPA(PUIECKON JIMHUY HAIEICHO Ha TOJyICHHE
00y4JarImuMuUCs 3HAaHUM 0 (PYHKUMAX KaKk BaKHEWIIEH MaTeMaTH4YeCKOW MOJENd
JUTSl OTMCAHUS ¥ UCCIIEIOBAHUS pa3HOOOPA3HBIX MPOLIECCOB U SABJICHUM B IPUPOJE U
oOmectse. M3ydeHne maTepuana ClocOOCTBYET Pa3BUTHIO Y 00YUAIOIIUXCSl YMEHUS
UCIIOJIB30BaTh PA3JIMYHBIE BBIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATUKU —
CJIOBECHBIC, CHUMBOJHMYECKHE, Tpaduueckue, BHOCUT BKIAL B (QopMUpPOBaHUE
MPEACTaBICHUM O POJIM MAaTEMATHUKHU B PA3BUTUN IUBUJIU3AIMHU U KYJIbTYPBHI.

CornacHo yueOHOMY IMlaHy B 7-9 Kkjaccax wu3ydaercs Y4eOHbIH Kypc
«Anrebpa», KOTOpBIM BKIIOUAET CJEAYIOIIME OCHOBHBIE pa3/ielibl COJEPIKAHMS:
«Uucma w BBIUHCICHUS», «ANTEOpandecKre BBIPAKEHUS», «YPAaBHCHHUS U
HEPaBEHCTBa», « DYHKIIUW.

Ha u3ydenue yueOHoro kypca «Anreopa» orBoautcst 306 yacoB: B 7 kjacce —
102 yaca (3 yaca B Henento), B 8 kiacce — 102 gaca (3 yaca B Hefieno), B 9 kiacce
— 102 4aca (3 yaca B HeJIeIIO).



COJAEPKAHUE OBYUYEHUA
7 KIIACC

Yucsia ¥ BIYMCICHUS

Jpobu OOBIKHOBEHHBIE M JECATUYHBIE, NEPEXO] OT OJHOM (OpPMBI 3aIUCH
npobeit k apyroi. lloHATne palMOHaNBHOIO YHMCHIA, 3allCh, CpPaBHEHUE,
yHOPSA0YMBAHUE  PALMOHANBHBIX 4Yuced. Apudmernueckue JEHCTBUS C
palMOHAIBHBIMUA 4MCIIaMH. Pelenue 3aaad u3 peaJlbHOW NPAKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM IIOKa3aTelieM: ONpEIENIeHHuEe, IMpeoOpa3oBaHUe
BBIPQXEHUI HAa OCHOBE OIpENEICHMs], 3auch 0oypMX yncen. [IponenTsl, 3anuch
IPOLIEHTOB B BHUJIE ApoOU U ApoOH B BHJE MPOLEHTOB. TpH OCHOBHBIC 33Ja4M Ha
IIPOLICHTHI, PEILICHNE 33724 U3 PEaJIbHOU ITPAKTUKH.

[IpumeHeHne TPU3HAKOB  JCIMMOCTH, PAa3JIOKEHHME HAa  MHOKHUTENH
HATypaJIbHBIX YHUCEIL.

PeanpHble  3aBuCcMMOCTH, B TOM 4YHClIe MpsMas M oOpaTHas
IIPONIOPLIUOHAIBHOCTH.

AJiredpanyecKkue BbIPpaKeHUs!

[IepemeHHBIE, YNCIOBOE 3HAUYECHUE BBIPAKECHUS C IIepeMeHHOM. [lomycTrmMble
3Ha4YEHMs IepeMeHHbIX. [IpencraBiienne 3aBUCUMOCTH MEKy BEJIMYMHAMU B BUJIE
(dopMmyiibl. Beruucienus no gpopmyinam. IlpeodpazoBanue OyKBEHHbBIX BbIpaKEHUH,
TOKJECTBEHHO paBHBIC BBIPAKEHUS, IMpaBUia NPeoOpa3oBaHUs CyMM H
IIPOM3BE/ICHUH, PaBUjIa PACKPBITUS CKOOOK U IPUBEICHUS TTOJJOOHBIX CIaraeMbIX.

CBOMCTBA CTENEHU C HATyPAJIBHBIM II0KA3aTEIIEM.

OpnHounensl 1 MHOrouseHbl. CreneHp MHOrouneHa. Cio)keHue, BBIYMTaHUE,
YMHOXE€HHE MHOTOWIECHOB. POPMYJIBI COKPAILIEHHOTO YMHOKEHUS: KBaIpaT CyMMBI
Y KBaapar pasHocTtu. Popmyiia pa3HOCTH KBaIpaToB. Pa3iioxkeHrne MHOrO4JICHOB Ha
MHOHUTEJIN.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHME, KOpPEHb YypaBHEHHUs, IpaBUia IMpeoOpa3oBaHUs YypaBHEHMUS,
PAaBHOCHWJIBHOCTb YPAaBHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM NEPEMEHHOW, YHWCIO KOPHEH JIMHEWHOTO
YPaBHEHUS, PELICHUE JIMHENHBIX ypaBHEeHUI. COCTaBIIEHHE YPAaBHEHUH 110 YCIIOBUIO
3a1aun. PenieHue TEKCTOBBIX 33/1a4 C IOMOLIbIO YPABHEHUM.

JIuneliHOe ypaBHEHHE C IBYMs IIEPEMEHHbIMU U ero rpagpuk. Cucrema 1ByX
JIMHEWHBIX yPAaBHEHHMM C JBYMs INEPEMEHHBIMU. PemieHue cucrem ypaBHEHHMU
croco6oM noJcTaHoBKH. [IprMepsl pelieHus TEKCTOBBIX 33/1a4 C TOMOIIBIO CUCTEM
YPaBHECHUU.

DyHKIMHA



Koopaunara Touku Ha npssMou. UucnoBele TpoMeEXyTKU. PaccTosiHne Mexay
JIBYMsI TOUKaMU KOOPAUHATHOM IIPSMOM.

[TpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AbGcmucca U opAauHaTa
TOUYKH Ha KOOpJIMHATHOM IocKocTu. [IpuMeps! rpadukoB, 3a1aHHbIX GopMyaamH.
Urenue rpadukos peasibHbIX 3aBUcUMOcTel. [lonstue pynkuuu. I'paduk pyHkmm.
CroiictBa Qynkuuii. Jluneitnas ¢ynkuus, e€ rpaduk. I'paduk pynkuum y = |[X|.
['padmueckoe pelieHue JIMHEHHBIX YPAaBHEHUI U CUCTEM JIMHEHHBIX YpaBHEHHIA.

8 KVIACC

Yucaa v BIYMCICHUSA

KBanmpatubeiii kopeHbp u3 uucia. [lonstue 00 uUpPpaMOHATBLHOM YHUCIIE.
JlecsaTnunbie TpUOIMAKEHUST UppallMOHANBHBIX ynces. CBoicTBa apudMeTHuecKux
KBa/IPAaTHBIX KOPHEW U X MPUMEHEHHE K MPe0oOpPa30BAHUIO YMCIIOBBIX BhIPAKEHUN
Y BBIUHCJIEHUSIM. JIeCTBUTENIBHBIE YUCTIA.

CrerneHb ¢ LEbIM IMOKa3aTeNeM U €€ cBoricTBa. CTaHIapTHAS 3alUCh YHACIA.

AnredpanvecKue BbhIPAKEHUSA

KBaapatHbIil TpExulieH, pa3ioKeHHe KBaPATHOIO TPEXUIeHA Ha MHOKHUTEIIH.

Anrebpandeckast J1poob. OCHOBHOE CBOWCTBO alreOpanveckor Aapoowu.
CnoxxeHne, BBIYHTAaHUE, YMHOXXCHHE, JCJICHHE anreOpandeckux JpoOeH.
PanmionansHbIC BRIpaKEHUS U UX MPEOOpPA3OBAHHE.

YpaBHeHUs U HEPABEHCTBA

KBaaparHoe ypaBHeHue, (opmyiia KOpHEH KBaJpaTHOTo ypaBHeHUs. Teopema
Buera. Pemenune ypaBHEHHMH, CBOASIIMXCSA K JIMHEWHBIM UM KBaJPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIBHBIE YPaBHEHMUS.

['padmueckas maTEpHpEeTalIUs YPABHCHU C IBYMSI IEPEMEHHBIMH M CHUCTEM
JMHENUHBIX ypaBHEHUH C JByMsl INepeMeHHbIMU. [Ipumepsl pelieHus cucteM
HEJIMHEHHBIX YPABHEHHM C IByMs [TE€PEMEHHBIMHU.

Pemenre TekcTOBBIX 337249 anreOpanvdecKuM CIocoOoM.

HucioBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OAHOM NEPEMEHHOM.
PaBHOCHMIIBHOCTE HepaBeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.

DyHKIMHA

[Monsitue pynkiuu. O61acTh ONpeeIeHus U MHOKECTBO 3HAUCHUN (DYHKITHH.
Crioco0bl 3agaHus GyHKITHI.

I'paduk ¢ynkuuu. Utenwe cBoicTB GyHKIuU 1o e€ rpaduxy. ITpumeps
rpadukoB GyHKINMA, OTPaXKAIOIIKUX PEATIbHBIE MPOLECCHI.

OyHKIUY, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYIO TPOIMOPIHOHAILHBIC
3aBHCHMOCTH, HX rpaduxi. Oyukuun Y = X2, Yy = X3, y = VX, y=|x|. [padudeckoe
pEIICHUE YPAaBHEHUN U CUCTEM YPABHECHUMU.



9 KJIACC

Yucnaa v BBIYMCICHUA

PanvonansHble yncia, UppallMOHANbHBIE YUCIIa, KOHEUHbIE U OECKOHEUYHbBIE
JecsTHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, ACHCTBUTEIbHBIC YUCIIA
KaKk OEeCKOHEUHbIE JAecSITUYHbIe ApoOu. B3auMHO O0JHO3HAYHOE COOTBETCTBHE
MEXKY MHOKECTBOM JICMCTBUTEIIHBIX YUCEIl U KOOPJIAUHATHOMN IIPSIMOU.

CpaBHEHME JI€WCTBUTENIbHBIX 4HCEN, apUPMETUYECKUe JIEUCTBHUS C
JNEWCTBUTEILHBIMU YUCIAMU.

Pa3mepbl OOBEKTOB OKPY’KAIOWIErO0 MHUPA, UIUTEIBHOCTH MPOLECCOB B
OKpY>KaroIlleM MHUDE.

[TpubnuxkéHHOE 3HAYEHUE BEJIMYMHBI, TOYHOCTb pUOImxeHus. OKpyrieHue
yucen. [[puknika u olieHKa pe3yJIbTaTOB BEIYMCICHUN.

YpaBHeHMs U HEpaBeHCTBA

JInneliHoe ypaBHeHUE. Pemenne ypaBHEHUM, CBOAAIIMXCS K JINHEMHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOASIIMXCS K KBaAPaTHBIM.
bukBagpatHoe ypaBHeHuUE. [IpruMepsl pelieHUus yYpaBHEHUN TPEThEU U YETBEPTOMU
CTEIEHEN Pa3JI0KEHUEM Ha MHOKUTEIIN.

Pemenne apoOHO-panMoHanbHBIX ypaBHEHUN. PelieHne TEKCTOBBIX 3a1ad
aNreOpandecKuM METOJIOM.

VYpaBHeHuEe ¢ JBYMs MEPEMEHHBIMU U ero rpaduk. PemeHue cuctem AByX
JIMHEWHBIX YPABHEHUI C IBYMs IEPEMEHHBIMU. PellleHne CUCTEM IBYX YpaBHEHHU,
OJIHO M3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpoil creneHu. I['paduyeckas
WHTEPIIPETALNs CUCTEMBI YPABHEHNUN C IBYMs IEPEMEHHBIMH.

Pemenrie TekCTOBBIX 33249 anreOpanvdecKuM CIocoOoM.

HUucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemrenue nMHEWHBIX HEPABEHCTB C OJHOW IEepeMEHHOW. Permienue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBagpaTHble HepaBeHCTBA.
['padmyeckas MHTEpHpeTalds HEPABEHCTB M CHCTEM HEPAaBEHCTB C JIByMs
IIEPEMEHHBIMHU.

DyHKIMHA

KBaaparuunas ¢yHnkuus, e€ rpadpuxk u cBoictBa. [lapabona, KoopauHATHI
BEPILMHBI 1apadoJIbl, OCb CAMMETPUHU NapadoJIbL.

I'padukn bysxmmit: Y = kx, y = kx + b, y = kix, y = x3, y = VX, y = x| u ux
CBOMCTBA.

YucioBbIE MOCI€10BATEILHOCTH U MIPOrPecCum

[loHAaTHE YMCIIOBOM TMOCIEAOBATEIBLHOCTU. 3a/laHUE TI0CJIEI0BATEIIbHOCTH
pEeKyppeHTHOM GopMyIioit u popmyson N-ro 4ieHa.

Apudmernueckas U reoMerpuyeckas mnporpeccur. @opMmysbl N-ro 4ieHa
apu(PpMETHYECKON U reOMETPUUECKON MPOrpeccuii, CyMMbl EPBBIX N UJICHOB.



N300paxeHne 4YIE€HOB apHUPMETHUECKON U TE€OMETPUUYECKOW MpOTpeccHid
TOYKaMHU Ha KOOPAWHATHOM IUIOCKOCTH. JIMHEWHBIN M 3KCIOHEHUHUAIBHBIA POCT.
CnosxHbIE IPOLIEHTHI



IIVIAHUPYEMBIE  PE3YJIbTATBI OCBOEHHUAA  IIPOI'PAMMBI
YUYEBHOTI O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIET'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOEHHMS MporpamMmbl ydeOHOro Kypca
«Anredpa» XapaKTEepU3YyIOTCS:

1) maTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K IPOLNUIOMY M  HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTHIKCHHUSM  POCCUHCKHX
MAaTE€MAaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBbI, K MCIOJb30BAaHUIO 3THUX
JOCTHKEHHUM B IPYTHX HayKaX U MPUKIAAHBIX chepax;

2) rpaskaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHUHA U peau3alliu ero
opaB, IMPEACTAaBICHUEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHUPOBAHHUSA
Pa3IUYHBIX CTPYKTYp, SBJICHUH, IPOLEAYp IPaKIaHCKOro oOecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXJACHUIO ATHUECKUX MPOOJIEM, CBI3aHHBIX
C IpPaKTUYECKHUM NPHUMEHEHHEM JOCTWKEHUN HayKH, OCO3HAHHEM Ba)XHOCTHU
MOPAJTbHO-3TUYECKUX MTPUHIIUIIOB B AESATEIBHOCTA YUEHOTO;

3) Tpy10BOE BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTMBHOE Yy4YacTHE€ B PCEIICHHH IPAKTUYECKUX 3a7ad
MaTEMaTUYeCKOM HANpaBJICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
o0Opa3oBaHMsl HA MPOTSKEHUH BCEW KU3HU MJS YCIEUIHOM Mpo¢ecCHOHATbHON
NESATEIIBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
IOCTPOECHNUEM MHANBUAYAIBHON TPAEKTOPUM 00pa30BaHUS U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OSMOIMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUATHIO
MaTEMaTHYECKUX OOBEKTOB, 3a/ay, PELICHUM, PacCyXACHHUHA, YMEHHMIO BUAETH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHUSA:

OpUEHTAallME B JI€ATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAay4YHBIX
IPEJICTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MaTEMaTUYECKOW HAyKH Kak CcQepbl 4YellOBEYECKOU
JEATEIbHOCTH, JTANoOB €€ pasBUTHA U 3HAYUMOCTHU U Pa3BUTUSA LMBWIM3ALMM,
OBJIQJICHUEM SI3BIKOM MATEMATHKW U MATEMAaTHYECKOW KyJIbTYpPOH KaK CpelCTBOM
NO3HAHWS MHpA, OBJIAJICHUEM IMPOCTEMIIMMH HABBIKAMHU HCCIEN0BATEIBCKON
NEesATEeIbHOCTH;



6) ¢usuyeckoe BocnuTaHHe, (OPMHPOBAHUE KYJbTYPbl 3/10POBbS H
IMOLMOHAJIBHOIO 0JIArOMOTYYHs:

TOTOBHOCTBIO MPHUMEHATh MaTeMaTHMYECKHWE 3HAHUS B HHTEpEcax CBOETO
3I0pOBbs,  BEIEHUs  370pOoBOro  oOpa3a JKM3HM  (3I0pOBOE  IHUTAHUE,
cOamaHCUpOBAaHHBIA PEXHUM 3aHATUA M OTAbIXA, peryisipHas ¢uzndeckas
aKTUBHOCTH ), CHOOPMUPOBAHHOCTHIO HaBbIKA pe(hIeKCUH, TPU3HAHUEM CBOETO IpaBa
Ha OIMOKY M TaKOro e MpaBa JPyroro 4ejJoBeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHHUE:

OpHEHTaIMe Ha MPUMEHEHUE MaTeMaTUYECKUX 3HAHUMN JIJIs pelieH s 3a/1a4 B
00J1aCTH COXPAHHOCTU OKPY KAloIIeH Cpeibl, TNIAHUPOBAHUS MOCTYNKOB M OLIEHKU
UX BO3MOKHBIX MOCJICICTBHUI AJIsi OKPY>KAIOILIEH Cpelibl, 0CO3HAHHEM TJ100aTbHOTO
XapakTepa 3KOJOTUYECKUX MPOOJIeM U MyTel X pPelIeHus;

8) ajanTauMsi K M3MEHSIOIMMCS YCJIOBHSIM COLUATbHOW U NMPUPOIAHOI
cpeabl:

TOTOBHOCTBIO K JCWCTBUSM B YCJIOBHUSX HEONPEACNEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO NESTEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUTHCA y OPYTHX JIOAEH, MpuoOpeTaTh B COBMECTHOW AESTENbHOCTU
HOBBIC 3HAHUS, HABBIKM ¥ KOMIIETEHIIUH U3 OMbITA IPYTHUX;

HEOOXOIUMOCTBI0O B (OPMHPOBAHMM HOBBIX 3HAHHWA, B TOM 4YHCIIE
dbopMyIIMpOBaTh UJIEH, TOHITUS, TUTIOTE3bI 00 0OBEKTaX U SIBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTE!, IUNIAHUPOBATHh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HAaBAaTh  CTPECCOBYIO  CUTYallMIO, BOCIPUHHMATH
CTPECCOBYIO0 CHUTYalMI0 KakK BBI3OB, TPeOYIOMIMNA KOHTPMEP, KOPPEKTHPOBATH
OPUHUMAEMbIe pEIICHUsT U ACUCTBUs, (OPMYJIHMPOBATH M OICHUBATh PHUCKU U
NOCNEACTBUS, POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

Bba3oBble JJornueckue geiicTBUA:

e BBIBJISATh U XaPAKTEPU30BATh CYIIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
00BEKTOB, TOHATHHA, OTHONIICHWA MEXIy MOHATUSAMHU, (DOpMYyIHpPOBATH
ONpPENCICHUSI  TOHSTUM, YCTAHABIMBATh CYIIECTBEHHBIA  IPU3HAK
KiaccuuKalu, OCHOBaHUS i1 OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
MIPOBOJIUMOTO AHAJIN3A;

e BOCIpPUHUMATH, (opMymHpOBaTH U MNPeoOpPa3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHbIE W OTPUIIATENbHBIE, €IUHUYHBIC, YAaCTHBIE W 0O0Iue,
YCIIOBHBIE;



BBISIBIIAITH ~ MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopedrss B (pakTax, MaHHBIX, HAOMIOMEHUSX W YTBEPKICHUSX,
npeaiaraTh KpUTEPUH JIJIS1 BBISIBJICHHS 3aKOHOMEPHOCTEHN U TPOTUBOPEUHIA,
JeNnaTh BBIBOABI C KCIIOIH30BAHMEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;
pa30upaTh T0Ka3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUN (TIPSIMBIC U OT
MPOTUBHOTO), MPOBOAUTH CAMOCTOSITEIBHO HECIIOKHBIC JTOKA3aTEIhCTBA
MaTeMaTHYeCKux (akToB, BBICTpaWBaTh AapTyMEHTALMIO, TPUBOAMTH
IPUMEPHI 1 KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CIOCOO pelieHuss y4eOHOM 3amaun (CpaBHMBATh HECKOJBKO
BApUAHTOB pEIIEHUs, BBHIOUpATh HawboIee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSITEIIHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBarejbcKye 1eHCTBUSA.

UCIIOJIb30BaTh BOIMPOCH KaK MCCIIEOBATEILCKANA MHCTPYMEHT MO3HAHMUS,
(GbopMyIIMpOBaTh BOIPOCH], (UKCHUPYIOLIUME MPOTUBOPEUHE, MPOOIEMY,
CaMOCTOSITENIbHO YCTaHABJIMBATh HCKOMOE U JlaHHO€, (HOPMHUPOBATH
TUIOTE3Y, AprYMEHTHUPOBAThH CBOIO MO3UIINIO, MHEHUE;

NPOBOJANUTH IO CaMOCTOSITEIPHO COCTABICHHOMY IIJIaHY HECJIOKHBIN
IKCIIEPUMEHT, HEOOBIIIOE NCCIIeIOBAHUE IO YCTAHOBICHHIO 0COOCHHOCTEH
MaTEMaTUYECKOTo 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKTYy COOOM;
CaMOCTOSITENTbHO (hOPMYITUPOBATH 0OOOIICHNS W BBIBOJBI TIO pe3yIbTaTaM
POBEAEHHOTO HAOJIOICHHUS, UCCIEIOBAHMs, OICHUBATH JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IIPOTHO3MPOBATh BO3MOXKHOE pa3BHTHE TPOIlECca, a TaKXKE BBIIBUTATH
IPEJINOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCJIOBHUSX.

Pabora ¢ nunopmanmeii:

BBISIBIIATh HEJOCTATOYHOCTh M HM30BITOYHOCTH WH(OpMaInu, HAaHHBIX,
HEOOXOMMBIX JIJIS PEIICHHMS 3a1a4H;

BBIOWPATh, AHAIM3UPOBATh, CHUCTEMATH3UPOBATh W WHTEPIPETUPOBATH
nH(OPMAITUIO PA3TUIHBIX BUIOB U (JOPM MIPEIACTABICHHUS,;

BEIOWpATh (GopMy TpeAcTaBiIeHUS WHPOPMAUA € WLTIOCTPUPOBATH
pelaeMbie  3aJladyd  CXeMaMH, JIuarpaMMaMH, WHOW rpadukod W HX
KOMOHMHAIUSIMU,

OIICHUBATh HAA&KHOCTh WH(POPMAIUUA TIO KPUTEPHSIM, MPEII0KESHHBIM
yUHTENIeM Uil CHOPMYITUPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMmyHuKaTHBHBIE YHHBeEPCAJbHbIE Y4eOHbIe NeiCTBUSA:

BOCIIpUHUMATD U (I)OpMYJII/IpOBaTB CYXXICHHUA B COOTBETCTBUU C YCIOBUAMU
" 1eJIsIMH O6H_ICHI/I}I, ACHO, TOYHO, I'PaMOTHO BbIpaXaTb CBOIO TOUKY 3pCHUSA



B YCTHBIX M NMUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy pPEUICHUS
3aJ1a4, KOMMEHTHUPOBATh MOJYYEHHBIN PE3yIbTaT;

B X0JI¢ 00CYKJIEHUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOM TEMBI,
npoOJeMbl, perraeMoi 3a1a4n, BEICKA3bIBaTh UJICH, HAIlCIEHHbIE Ha TIOUCK
peIlIeHUs, COIMOCTaBISATh CBOM CYXACHUS C CYXACHUSMH JpPyTUX
YYaCTHUKOB JHaliora, oOHapy»KUBaTh Pa3IMyue M CXOJACTBO MO3UIMIL, B
KOPPEKTHOH Gopme popMyTupoBaTh pa3HOIIACHS, CBOM BO3PAKECHHUS,
OpPEACTaBIATh  pe3yJbTaThl  pELIeHWs  3aJaud,  OKCIEpPHUMEHTa,
MCCIIEIOBAHMSI, IPOEKTA, CAMOCTOATEIBHO BRIOMPATh (hOpMaT BBICTYIIIICHUS
¢ y4€TOM 3aJ1a4 MPE3eHTAMN U 0COOEHHOCTEH ay IUTOPHH;

MOHMMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U MHIUBUIYaJIbHOU
paboTHI IPU pEIIeHUU YUYEOHBIX MaTEeMaTHUECKHX 3a71ay;

NPUHUMAThH LEJb COBMECTHOW AESTENbHOCTH, TUNIAHUPOBATh OPraHU3ALINIO
COBMECTHOH pabOThl, paclpenessiaTh BUABI paboOT, OTrOBapUBATHCH,
o0cyXaaTh Mporecc U pe3yiabTaT paboThl, 000011aTh MHEHUS HECKOIBKUX
JIIO/ICH;

y4acTBOBaTh B TpYNNoBbIX (GopMax paboTel (oOcyxaeHus, oOMeH
MHEHHSMHU, MO3TOBbIE IITYPMBI U IPYTHE), BHIIOIHITH CBOIO YacTh pabOTHI
U KOOPAMHUPOBATh CBOM JCWCTBUS C JAPYTUMH YJCHAMU KOMAaHJIBI,
OLICHHBATh KAa4€CTBO CBOETrO BKJa/Ja B OOUIMI MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIHUPOBAHHBIM YYACTHHUKAMH B3aUMO/ICHCTBUS.

PeryasiTuBHbIE YHMBepcaJbHbIe YueOHbIe NeiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISATh IUIaH, aIrOPUTM PEIICHMS 3aJaud (WK €ro
4acTh), BHIOMpATh CHOCOO pELICHHUS C y4ETOM HMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh M KOPPEKTHUPOBATH
BAapUAHTHI PEIICHUN ¢ y4ETOM HOBOM MH(MOPMAIIUH.

CﬂMOKOHTpOJ’Ib, SMOIUOHAJIbHBbIN HHTEJIEKT:

BJIAJETh CIIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJISI IPOLECCA U pe3yJIbTaTa
pELIeHNs] MaTEMaTHYECKOM 3a7a4H;

MPEABUJIETh TPYTHOCTH, KOTOPBIE MOTYT BOBHUKHYTb MPH PEIICHUU 3a1a4H,
BHOCUTH KOPPEKTHUBBI B JIESITEIIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OIMKUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa ACATEIBHOCTH MTOCTABICHHON LIETU U
YCIIOBHSIM, OOBSCHATh MPUYUHBI JOCTHKEHUS WU HEJOCTIKCHUS TICIIH,
HAXOJUTh OMMOKY, JaBaTh OILIEHKY NPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xoniy oOyuenus B 7 Kjaacce OOyYarONIMICS TONYYUT CIICTYIONTHE
MIPEIMETHBIC PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

BeImonHATE, codeTas yCTHbIE M MUChMEHHBIC TPHUEMBI, apuPMETHUICCKHUE
JEHCTBHS C palliOHATbHBIMU YHCIIAMH.

Haxonuth 3Ha4YeHUs YWCIOBBIX BBIPAKEHUH, MPUMEHSITH Pa3HOOOpa3HBIC
CIOCOOBI W MPUEMBI BBIUUCIICHUS 3HAYEHUN NPOOHBIX BBIPAKECHHM, COMEPKAIIIX
OOBIKHOBEHHBIC U JICCATUYHBIC IPOOH.

[lepexonuTh OT omHOW (HOPMBI 3aUCH YUCEN K Apyrod (mpeoOpa3oBBIBATH
JECATHYHYIO TPOOh B OOBIKHOBEHHY0, 0OBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH
B OCCKOHEYHYIO JICCSITHYHYIO IPOOB).

CpaBHUBATH M YIIOPSIIOYMBATH PAITMOHAILHEIE YHACTIA.

OXpyrJSTh YuCIIa.

BEBIOTHATE TPUKUAKY B OLIEHKY pe3yJibTaTa BHIUMCICHHA, OIICHKY 3HAYCHHIA
YUCJIOBBIX BBIPAXKEHUHN. BBIMOMHATH JEHCTBUSA CO CTENEHSIMHU C HATYpaJIbHBIMU
MTOKa3aTeIISIMH.

[IpuMeHSATh PU3HAKYU AETUMOCTH, PA3JIOKEHUE HA MHOKUTEITN HATYPaTbHBIX
qrCcel.

Pemarh NpakTUKO-OPUEHTUPOBAHHBIE 3a7aud, CBSI3aHHBIE C OTHOIICHHEM
BEJIUYMH, MPOTOPIIMOHATHHOCTHIO BEJIMYMUH, MPOIEHTAMH, WHTEPIPETHPOBATH
pe3ynbTaThl PEIIeHUs 3a7a4 ¢ YYETOM OTPAaHWYCHHUH, CBSI3aHHBIX CO CBOHMCTBAMU
paccMaTpuBaeMbIX 0OBEKTOB.

AJredOpandeckue BbIpaKeHUs!

Hcnonp3oBath anredbpandecKyto TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSITh €€
B IIPOIIECCE OCBOEHUS yUeOHOTO MaTepHaia.

Haxomuth 3HaueHuss OyKBEHHBIX BBIPAKCHUN TPHU 3aJaHHBIX 3HAYCHUSIX
NIEPEMEHHBIX.

BeimonHsaTe mpeoOpa3zoBaHus IEIOTO BBIPAXKEHUS B MHOTOYJIEH MPUBEICHUEM
MOIOOHBIX CJIaraeMbIX, PACKPHITHEM CKOOOK.

BrImonHATE yMHOXKEHHE OJHOWICHa HAa MHOTOWIEH M MHOTOYICHa Ha
MHOTOWICH, TPUMEHATH (DOPMYJIIBI KBaJIpaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OCyIIeCTBIATh Pa3IOKEHUE MHOTOUYICHOB Ha MHOMHUTEIH C IOMOIIBIO
BBIHECEHHUS 32 CKOOKH 0OIIEr0 MHOKHUTETIS, TPYIITUPOBKH CJIaraeMbIX, TPUMEHEHHUS
(bopMyI1 COKPAIIEHHOTO YMHOKEHUSI.

[IpumensaTy mpeobpa3oBaHUs MHOTOWICHOB IS PEIICHUS PA3IMYHBIX 3a/1ad
U3 MaTEMaTHKH, CMEKHBIX TIPEIMETOB, U3 PEATbHON MPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTEMEHEH C HATypaldbHBIMU IIOKA3aTeIsIMU IS
npeoOpa3oBaHus BBIPAKCHHI.

YpaBHeHMs U HEpaBeHCTBA



Pemare snMHENHBIE ypaBHEHHs C OJHOM IIEPEMEHHOM, NMPUMEHSs NpaBUia
IIepexo1a OT UCXOAHOTO YPABHEHUS K PAaBHOCHIBHOMY eMy. [IpoBepsATs, sABisieTCs
JIM YUCJI0 KOPHEM YPaBHEHHUS.

[TpumeHsTh rpaduuecKkre METObI IPU PELLIEHUH JIMHEWHBIX YPABHEHUNM U UX
CUCTEM.

[TonGupate npuMepsl Map 4YHUCEN, SBIAIOIIUXCS PEIICHUEM JUHEHHOTOo
YPAaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAUHATHOM MJIIOCKOCTH IpaUK JIMHEHHOTO YPABHEHHUS C IBYMS
NEPEMEHHBIMHU, MT0JIb3YACh IPpa(UKOM, IPUBOJUTH IPUMEPHI PELIEHUS YPABHEHMSL.

Pemate cucreMsl 1ByX JIMHEMHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMH, B TOM
yuclie rpaduyecKy.

CocTaBnsATh M pellaTh JIMHEWHOE YPAaBHEHHWE WJIA CHUCTEMY JIMHEHHBIX
YPAaBHEHUH 10 yCIIOBHUIO 3aJa41, UHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM
3a/1a4y NIOJIyYCHHBIA PE3yibTaT.

DyHKIUU

N300pakath Ha KOOPAMHATHOU MPSMON TOYKH, COOTBETCTBYIOIINE 3aIaHHBIM
KOOpJIMHATaM, Jy4Hd, OTPE3KH, NHTEPBAJIbl, 3alIUChIBATh YHCIOBBIE IPOMEKYTKU Ha
aJIreOpanvyeckoM sI3bIKeE.

OtMmedaTh B KOOPAMHATHOW IIJIOCKOCTH TOYKH IO 33JaHHBIM KOOpJAMHATaM,
CTPOUTH rpa@uKu JIUHEHHBIX QyHKIMI. CTpouTh rpaduk GyHKINH Y = [X|.

OnuceiBaTh C TMOMOUIbIO (PYHKIMA HW3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEIMYMHAMU: CKOpPOCTb, BPEMS, DPACCTOSHME, IIEHA, KOJHWYECTBO, CTOMMOCTb,
IIPOU3BOJUTENIBHOCTb, BpEMS, 00bEM pabOTHI.

Haxoauts 3HaueHne QyHKIUH 110 3HAYEHUIO €€ apryMEHTA.

[Tonnmate rpaduueckuii cnocod MpeACTaBICHUA M aHAlIW3a HH(POpMAIHH,
U3BJIEKATh U MHTEPIPETUPOBATh HHPOPMAIINIO U3 TPa(UKOB pealTbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K koHmy oOyueHuss B 8 kuacce oOydaroIIMICS NOJYYUT CIELYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BIYMCICHUS

Hcnonb30BaTh HadaJlbHbIE IMPEACTABICHHUS O MHOXECTBE JCHCTBUTEIBHBIX
YuCell JAJIsl CPaBHEHUS, OKPYTJIECHUS U BBIUMCICHUM, N300paXkaTh AEHCTBUTEIbHBIE
YKCJIa TOYKAMU HA KOOPJAMHATHOU MPSMOM.

[TpumensTh moOHATHE apU(METHUYECKOrO KBAIPATHOTO KOPHS, HaXOAWUTH
KBaJIpaTHbIE KOPHHU, MCTOJB3YsI MPH HEOOXOAMMOCTH KAaJIbKYJSTOP, BBINOJHATDH
npeoOpa3oBaHusl BBIPAKEHUN, COAEPXKALIUX KBAaApAaTHbIE KOPHH, HCIOJIb3YS
CBOMCTBA KOPHEM.

Hcnonp30Bath 3amucu OONBIIMX U MajbIX YUCEN C MOMOIIBIO JIECATUYHBIX
npobeit u creneHeit uncna 10.



AnredpanvecKue BbIPaKEHUSA

[IpumMeHATP NOHSATHE CTENEHH C LEIbIM IO0KA3aTelIeM, BBIIOJIHATH
npeoOpa3oBaHus BIPAXKEHH, COIEPIKAIIUX CTENEHH C LIEJIbIM MTOKA3aTEIIEM.

BhINoaHATE TOXKIECTBEHHBIE MPE0OPa30BaHUs PALIMOHATBLHBIX BEIPAXKEHHUM Ha
OCHOBE MPaBUJI JEHCTBUNA HAJl MHOTOWIEHAMHU U ajareOpandecKuMu Jpo0sMHu.

PacknaapiBaTh KBagpaTHBIA TPEXUIEH HA MHOXKHUTEIIH.

[TpumensTh mpeodpa3oBaHus BEIPAKECHHM IS PEIICHUS PA3INYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXKHBIX MIPEIMETOB, U3 PEATBHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemare nMHENHBbIE, KBaJpaTHbIE YPABHEHHS W PallMOHAIBHBIE YPaBHEHMS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPAaBHEHUU C IByMs IEPEMEHHBIMU.

[IpoBOAUTE MPOCTEHIINE UCCIIETOBAHUS YPABHEHUM M CUCTEM YPAaBHEHUN, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX MpecTaBieHuid (yCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WJIM CHUCTEMA YPABHEHUW PEIICHUS, €CIIM HUMEET, TO CKOJBKO, W
npouee).

[TepexoauTth OT cioBecHOU (OPMYITUPOBKH 3amauu K e€ anrebpandeckoi
MOJENM C IIOMOULIBIO COCTABJICHUS YPABHEHUS WA CHUCTEMBl YpPAaBHEHHH,
WHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ1a4M MOJYYEHHBIN PE3YJIbTAaT.

[IpuMeHATH CBOMCTBA YUCIOBBIX HEPABEHCTB 1JI1 CPABHEHUS, OLIEHKHU, PEIIATh
JMHEHHBIC HEPABEHCTBA C OJTHOM MEPEMEHHON U UX CHCTEMBI, 1aBaTh rpaduIeCcKyIo
WJUTFOCTPALIMIO0 MHOKECTBA PEIICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKIMHA

[ToHumaTh W KCMONB30BATh (PYHKIIMOHAJIbHBIE TOHSATHS U A3BIK (TEPMUHBI,
CUMBOJIMYECKHME O0O03HAYEHUS), OMpPENENsATh 3HAYCHUE (PYHKIUU IO 3HAYEHUIO
apryMEeHTa, OIpeIeTsTh CBOMCTBA (DYHKIUU MO €€ rpaduKy.

Crpoutsb rpaduku 3eMeHTapHbIX (YHKINNA BUIA:

y = k/X,y =x2,y=x3,y =|X|, y = VX, OIHCBIBATH CBOHCTBA YHCIOBOM (hyHKIHHA
o e€ rpaduxy.

K koniy oOyuenus B 9 kiacce oOydaroHIMiiCs MOJYYHUT ClIETyIOLIUE
MIPEIMETHBIE PE3YJIBTATHI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YNIOPSAA0YMBATH PALIMOHAIBHBIE U HPPALMOHAIbHBIE YUCJIA.

BrinonnsaTe apudmerrueckue 1eHCTBUS ¢ palliOHATBHBIMU YUCIIAMH, COUETast
YCTHBIE U MHCbMEHHbBIC MPUEMBI, BBINOIHATh BBIYUCICHUS C MUPPAUOHAIBHBIMU
YHCIIAMU.

HaxonuTe 3HaueHUs CTENEHEN C LIENBIMU MOKA3aTEIAMU U KOPHEN, BBIYUCIIATH
3HAYEHUS YNCIIOBBIX BBIPAKECHUM.

OKpyIJisiTh I€UCTBUTEIBHBIE YHCJA, BBINOJHATh MPUKUAKY pe3yJbTara
BBIUHCIICHU, OLICHKY YMCIIOBBIX BBIPAKEHUU.



YpaBHeHMs U HEpaBeHCTBA

Peuiats nuHeliHbIe M KBaJIpaTHBIE YPABHEHUS, YPABHEHUS, CBOISIIIIMECS K HUM,
pocTerIme APOOHO-PAllMOHAIBHBIE YPABHEHMS.

Pemate cuctembl ABYyX JNHMHEHHBIX YpaBHEHHUW C IBYMsI NEPEMEHHBIMH M
CHUCTEMBI JIBYX YPAaBHEHHUI, B KOTOPBIX OJIHO YPABHEHUE HE SIBIISICTCS JINHEHHBIM.

Pemate TekcTOBBIE 3amauu  anreOpandecKUM CIOCOOOM C  TOMOIIBIO
COCTaBJICHHS YPaBHEHUS WJIM CUCTEMBI IByX YPaBHEHUI C IBYMS IEPEMEHHBIMHU.

[IpoBOAWTH MPOCTEUIIINE UCCIIENOBAHUS YPABHEHUN U CUCTEM yPaBHCHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX MpecTaBieHuid (yCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPABHEHUW PEIICHUS, €CIH HMEET, TO CKOJBbKO, W
npouee).

Pemars nuHeliHbIe HEPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxaTh
pEILIEHHE HEPABEHCTB HA YHUCJIOBOM MPSMOW, 3allMCHIBATH PEIICHUE C MTOMOUIBIO
CHUMBOJIOB.

Pemlate  cucTeMbl  JIMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOUYAIOLINE KBAJpaTHOE HEPABEHCTBO, H300pa)kaTh pEIICHHE CUCTEMBI
HEPaBEHCTB Ha YMCJIOBOM MPSIMOi1, 3aIUCHIBATh PEIIEHNE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEUIEHUHN PA3JIMYHBIX 3a]1a4.

DyHKIMHA

Pacnio3naBate (yHKIIMM W3yuyeHHBIX BHUAOB. [loKa3bIBaTh CXEMaTUYECKU

pacIoyioKeHUe Ha KOOPMHATHOM TUIOCKOCTH rpadukoB pyHKIUH Bua: y = Kx, y =
kx +b,y=k/x,y=ax2+bx+c,y=x3,y= VX, Yy = |X|, B 3aBHCMOCTH OT 3HAYCHUI
K02(pHUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKITUH.

Crpouth U HM300pakaTh CXEMATHUYECKU TpAPUKU KBaJAPATHUUHBIX (PYHKIMMH,
ONMCHIBATh CBOWCTBA KBaIpaTUUHBIX (PYHKIUHI MO0 UX rpaduxam.

Pacnio3naBate kBaapaTHuHy0 (QyHKUHIO MO (HopMysie, MPUBOAUTH MIPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPUH.

YucioBbIE MOCIE10BATEILHOCTH U MIPOrPecCum

PacniozHaBaTh apu(pMeTHUECKYIO U FTEOMETPUUECKYIO IIPOTPECCUM IIPU Pa3HbIX
croco0ax 3a7aHusl.

BoInonHAT,  BBIYMCIEHUS C  HUCIOJb30BaHHEM (GopMyn N-ro  4jeHa
apu(MeTHYECKON U TEOMETPUUYECKOM MPOTrpecCrii, CyMMBI IEPBBIX N UJICHOB.

N300paxaTh WIEHbl IOCIEIOBATEILHOCTY TOYKAMHU Ha KOOPIMHATHOU
IIJIOCKOCTH.

Pemate 3amaum, CBSI3aHHBIE C YMCIIOBBIMHU IOCIEAOBATEIBHOCTSIMH, B TOM
qHclie 3a7aud U3 pealbHON XKM3HU (C MCIOIb30BAaHUEM KaJbKYJISATOpa, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KouunyecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/t Konrtponbnbsie IlpakTHyeckue
NporpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 Yucna u BeIUKUCICHUS. ParnoHanbHbIe o5 1 bubmuorexa [JOK
qyycia https://m.edso00.ru/7f415b90
bu6mmorexa [IOK
2 AJICOPAHHCCKAC BLIPAKCHIA 2t ! https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
3 ¥ PaBHEHIL 1 HEPABeHCTBa 20 1 https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
4 Koopaumatet 1 rpaguick. Oyricun 24 ! https://m.edso0.ru/7f415b90
Bbu6nuoreka [JOK
IT 1
> OBTOpCHHE  0dodmeHHe 0 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10
- 102 5} 0

I[TPOTPAMME



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 KUIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposBbie)
Ne i/mn Konrpoabnsie IIpakrTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uucna u BelunciieHus. KBagparHeie KOpHU 15 https://m.edsoo.ru/7f417af8
5 Yucna u BeruncieHusi. CTEIeHb ¢ [EIbIM 5 bubmuorexa [JOK
[I0Ka3aTejieM https://m.edsoo.ru/7f417af8
3 AnreGpanyeckue BbIpaXeHUs. 5 1 bubmmoreka [JOK
KBagpaTHbiii TpEXUIICH https://m.edsoo.ru/7f417af8
Anrebpanyeckue BhIpaKeHHUS. bubmmoreka [IOK
4 15 1
Anrebpanueckas 1pooOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBapaTHbie 15 1 bubanorexa HOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 13 bubmmoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
Bbu6nuoreka [JOK
7 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHCcTBa 12 1 https://m.edsoo.ru/7f417af8
Bbu6nuoreka [JOK
8 DyHKUH. OCHOBHBIE [IORATHS ° https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
o DyHikwn. qucnosie pyHKumn o https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
10 HosToperne 1 0bobumene 0 ! https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I10 102 5 0
I[TPOI'PAMME



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 KUIIACC

KouunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposBbie)
Ne i/mn Konrpoabnsie  I[IpakTuueckue
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 Uucna u Beruncienus. JleHcTBUTENbHBIC 9 bubmuorexa [JOK
yucia https://m.edso00.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y paBHEHUS C 14 1 bubmmoreka [JOK
OJHOU MEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubanorexka HOK
YpaBHEHUU https://m.eds00.ru/7f419d08
bu6mmoreka [IOK
4 YpaBHeHus U HepaBeHCTBA. HepaBeHcTBa 16 1 https://m.edsoo.ru/7£419d08
bu6mmoreka [IOK
> Dy 16 ! https://m.eds00.ru/7f419d08
Bbu6nuoreka [JOK
q 1 1
6 HCJIOBBIE IIOCIEN0BATEILHOCTH 5 https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 06001IeHNE, CHCTEMaTH3aIUs 18 1 bu6mmoreka [IOK
3HAHUU https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0



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 IIVTAHUPOBAHUE

7 KIIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 [TonsiTHe panoHaIbLHOTO YHUCIIA 1
5 Apudmernueckne AeHCTBUS C 1
paloHaIbHBIMU YHCIAMU
3 Apudmerndeckne IeiHCTBUS C 1
paIMoHaIbHBIMU YHCIIAMU
4 Apudmernueckue TeUCTBUS C 1
paloHaIbHBIMU YHCIIAMU
5 Apudmernueckne AeHCTBUS C 1
paloHaIbHBIMU YHCIAMU
6 Apudmernveckne AeHCTBUS C 1
paIoHaIbHBIMU YHCIIAMU
7 CpaBHeHue, ynopsiJouuBaHue 1
palOHaIbHBIX YHCE
8 CpaBHeHue, ynopsiJounBaHue 1
palOHaIbHBIX YHCE
9 CpaBHeHue, ynopsiJounBaHue 1
panMoOHABHBIX YHCENT
10 Crenensb ¢ HaATypaJIbHBIM 1 bubmmoreka [JOK
[IOKa3aTenemM https://m.edsoo.ru/7f4211de
1 Crenenb ¢ HaTypalbHBIM 1 bubmmoreka [JOK
[IOKa3aTesemM https://m.edso0o.ru/7f421382



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

12

CreneHnsb ¢ HaTypaJIbHBIM
MOKa3aTeneM

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f42154e

13

CreneHns ¢ HaTypaJIbHBIM
HoKa3arenem

bu6mmoreka [IOK
https://m.edsoo.ru/7f4218be

14

CreneHb ¢ HATypATbHBIM
MoKazareiem

15

Pemtenrie ocHOBHBIX 3a7a4 Ha
JIpOoOH, IPOIICHTHI U3 PEATbHOU
MPaKTUKHU

16

Pentenrie ocHOBHBIX 3a7a4 Ha
IpoOu, MPOLIEHTHI U3 peabHON
MPaKTUKU

17

Pemnrenyie oCHOBHBIX 3a7a4 Ha
IpoOu, MPOLEHTHI U3 peabHON
MPAKTUKU

18

Pemnrenyie oCHOBHBIX 3a7a4 Ha
JIpOoOH, IPOIICHTHI U3 PEATbHOU
MPAKTHKH

19

IIpu3Haky JeIUMOCTH, PA3II0KEHUS
Ha MHO>KUTEJIN HATypaJIbHbIX YUCEll

20

IIpu3Haky OeIUMOCTH, PA3II0KEHUS
Ha MHOKUTEJIN HAaTypaJIbHbBIX YUCEI

21

Peanbubie 3aBucumoctu. [lpsimas u
oOpaTHasi TPOMOPIIMOHATBHOCTH

22

Peanbuble 3aBucumoctu. [Ipsimas u
oOpaTHasi TPOMOPIIMOHATBHOCTH

23

Peanbuble 3aBucumoctu. [Ipsimas u
oOpaTHast MPOMOPIHOHATEHOCTH



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

Peanbuble 3aBucumoctu. [Ipsimas u

24
oOpaTHasi TPOMOPIIMOHATBHOCTH
o5 KonrtponsHast pabora o Teme
"PanuoHanpHbIe ynciia'
26 BykBeHHBIE BBIpaKEeHUS bubmorexa LHOK
Y P https://m.edsoo.ru/7f41feec
97 [Tepemennsbie. JlomycTumele
3HAYCHUS ICPEMECHHBIX
28 dopMybl
29 dopmyibl
[IpeobpazoBanme OyKBEHHBIX
30 BBIpQXEHUI, pacKpbITHE CKOOOK 1 bubmmorexa LIOK
P > PAckp https://m.edsoo.ru/7f41fafa
MIPHUBEICHUE TTOJJOOHBIX CITaraeMbIX
[TpeoOpazoBanre OYKBEHHBIX
31 BBIpQXEHUI, pacKpbITHE CKOOOK 1 bubmmorexa LIOK
P > PAckp https://m.edsoo.ru/7f41fd70
MIPHUBEICHUE TTOJJOOHBIX CITaraeMbIX
[IpeobpazoBanue OYKBEHHBIX
32 BBIpQ)XEHUI, pacKphITHE CKOOOK U
MIPUBEICHUE TTOIOOHBIX CIaraeMbIX
[IpeobpazoBanme OyKBEHHBIX
33 BBIpQXEHUI, paCKpBITHE CKOOOK U
MIPUBEICHUE TTOIOOHBIX CIaraeMbIX
34 CBolicTBa CTENEHU C HATYpPaIbHBIM bubmmoreka [JOK
II0Ka3aTesieM https://m.edso00.ru/7f421382
35 CBoiicTBa CTeNEHHU C HATYpaIbHBIM bubmmoreka [JOK
[IOKa3aTesemM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTeNEHHU C HATYpaIbHBIM bubanorexka HOK

IIOKa3aTcjiIcM

https://m.edsoo.ru/7f4218be



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

Bbu6nuoreka [JOK

37 Mrorotes! https://m.edsoo.ru/7f42276e

bu6mmorexa [IOK
38 Mrorotes! https://m.edsogru/7f422930

39 CroxeHue, BBIYUTaHUE, YMHOKEHUE Bbu6nuoreka [JOK
MHOTOWICHOB https://m.edsoo.ru/7f422af2

40 CnoxxeHue, BBIYUTAHUE, YMHOKEHHE Bbu6nuoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8

41 CnoxxeHue, BBIYUTAHUE, YMHOKEHHE bu6mmorexa [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca

42 CroxeHune, BBIYUTaHUE, YMHOKEHUE Bbu6nuoreka [JOK
MHOTOYJICHOB https://m.edso0.ru/7f423182

43 @DopMyJIbl COKPALLEHHOTO bubmmoreka [IOK
YMHOXKCHUS https://m.edsoo.ru/7f42432a

44 DopmyJibl COKPAIIEHHOTO bubanorexa [HOK
YMHOXEHUSA https://m.edsoo.ru/7f42464a

45 dopMybl COKpAIEHHOTO bubmmoreka [JOK
YMHOXXEHUA https://m.edsoo.ru/7f424c12

46 @DopMyJIbl COKPALLEHHOTO bubmmoreka [IOK
YMHOXKCHUS https://m.edsoo.ru/7f424fd2

47 DopmyJibl COKPAIIEHHOTO bubanorexa HOK
YMHOXEHUS https://m.edsoo.ru/7f4251d0

48 PaznoxeHre MHOTO4IEHOB Ha bubmuorexa [JOK
MHOKHUTEIHN https://m.edso0o.ru/7f423312

49 PasnoxxeHre MHOrO4JICHOB Ha Bbu6nuoreka [JOK
MHOKHUTEIIN https://m.edsoo.ru/7f4237fe

50 Pasnoxxenre MHOro4j€HOB Ha bubmuotexa [JOK

MHOXHUTCIN

https://m.edsoo.ru/7f4239de



https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

PazioxeHne MHOTOWIEHOB Ha

o1
MHOXKHUTEITHN
59 KonrtponsHast pabora o Teme
"Anrebpanyeckue BbIpaxeHus"
VYpaBHeHue, npaBuia
53 npeoOpa3oBaHus YpaBHECHUS,
PaBHOCHJIBHOCTh YPaBHEHUI
JIuneitHoe ypaBHEHHE C OJTHOU
54 MepEMEHHOM, pelleHrne TUHEHHBIX
YpaBHEHUI
JInHenHoe ypaBHEHHE C OJJTHOU
55 HepeMeHHO}I;II? pelieHne HHHHGﬁHBIX bubmmorexa LIOK
. https://m.edsoo.ru/7f420482
ypaBHEHHI
JIuHeliHOe ypaBHEHHE C OHOMI
56 NIEPEMEHHOH, peleHre THHEHHBIX
YpaBHEHUU
57 Pemenne 3aga4 ¢ moMoIb0 bubmuorexa [JOK
ypaBHEHUU https://m.edsoo.ru/7f42064e
58 Pemenne 3aga4 ¢ MOMOIIbIO Bbu6nuoreka [JOK
ypaBHEHUU https://m.edso00.ru/7f420806
59 Pemenue 3a1a4 ¢ moMoIib0 bubmuorexa [JOK
YpaBHEHUU https://m.edso0.ru/7f4209a0
60 Pemenne 3aga4 ¢ moMoIb0 bubmuotexa [JOK
ypaBHEHUU https://m.edso00.ru/7f420e6e
61 JIuneitHOe ypaBHEHUE C AByMS bubmmoreka [IOK
MepEMEHHBIMU U €T0 TpaduK https://m.edsoo.ru/7f427c32
62 JIuHeliHOe ypaBHEHUE C IByMs bubnuoreka [IOK

MIEPEMEHHBIMH U €T0 rpaduk

https://m.edsoo.ru/7f427e8a



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a

Cucrema 1ByX JTMHEHHBIX

Bbu6nuoreka [JOK

63 YpPaBHEHUU C IByMs IEPEMEHHBIMU https://m.edso0.ru/7f42836¢
64 Cucrema szyx JIMHENHBIX
YPaBHEHHUI C ABYMS MTEPEMEHHBIMU
65 Cucrema ziByx JIMHEMHBIX
YpaBHEHUI ¢ ABYMS MTEPEMEHHBIMU
66 Cucrema 1ByX JTMHEHHBIX
YpaBHEHUI ¢ ABYMS MTEPEMEHHBIMU
67 Pemenue cuctem ypaBHEHHIA bubmmorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemenue cuctem ypaBHEHHIA bubmmorexa LIOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEeHUM bubmmorexa [JOK
https://m.edsoo0.ru/7f4287d6
70 Pemenue cuctem ypaBHEHHIA
71 Pewrenue cucreM ypaBHEeHUN
79 KonTponbhas pabota no teme bubmmoreka [JOK
"JIuneitnple ypaBHEHUS " https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha psMoit bubmmorexa [JOK
https://m.edsoo.ru/7f41de76
bubmmoreka [JOK
74 HHeroBbie MpoMErKy Tkt https://m.edsoil.ru/7f41dff2
75 UwucioBbie TPOMEKYTKH
76 Paccrosiare Mex 1y IByMs TOUKaMH
KOOPAMHATHOU MPSMOK
77 Paccrosinne Mex 1y I1ByMs TOUKaMU

KOOPJMHATHOW MPsIMOM



https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2

IIpssMoyronbHas cucrema

Bbu6nuoreka [JOK

8 KOOpJMHAT Ha TJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 IIpssMoyronbHas cucrema bubnunoreka [IOK
KOOPAMHAT HA IIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpadukoB, 3aJaHHBIX bubmmoreka [JOK
dbopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpaduKoB, 3a1aHHBIX bubmmoreka [IOK
dbopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpaduKoB, 3a1aHHBIX
bopmynamu
83 [Tpumeps! rpadukoB, 3aJaHHBIX
dbopmynamu
84 UYrenue rpauKkoB peabHbIX bubmmoreka [IOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
85 Urenue rpa(bI:IKOB peaJIbHBIX
3aBUCUMOCTEH
bubanorexka [JOK
86 Honsrue pymicui https://m.edsogru/7f41ef06
87 I'paduk pynkmm
. . bubmmoreka [JOK
88 Coficrea pynicunii https://m.edSO(I)l.ru/7f41f078
. . bubanorexa HOK
89 Coficrea pyniunii https://m.edsogru/7f41f1fe
. bubanorexa HOK
30 Juneiinas GyHKus https://m.edsogru/7f427282
91 Jlunelinas GpyHKIUSA bubnmorexa LOK

https://m.edsoo.ru/7f427412



https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412

92 [TocTpoenue rpaduka THHEHHOM 1 bubmmoreka [IOK
byHKIII https://m.edsoo.ru/7f426d1e
93 [TocTpoenue rpaduka THHEHHOMI 1
byHKIIUN
94 I'paduk pynkmm y =[x| 1
95 I'padux pynkunm y =[x| 1
KontponbHas paboTa mo teme
96 "KoopauHaTs! u rpadguku 1 bubmorexa LOK
pA | P ’ https://m.edso0.ru/7f41f50a
OyHKIMU
[ToBTOpEHNE OCHOBHBIX OHATUIN U
97 METOA0B Kypca 7 Kiacca 1 buGnnorexa LIOK
AOB KYP . ’ https://m.edso00.ru/7f429c6c
000011IeHNE 3HAHUN
[ToBTOpEHNE OCHOBHBIX IOHATHI U
98 METOJIOB Kypca 7 Kiacca 1 Bubmorexa I{OK
FIOB KYP _ ’ https://m.edso00.ru/7f429f32
000011IeHNE 3HAHUN
[ToBTOpEHNE OCHOBHBIX IOHATHI U
99 METOJIOB Kypca 7 Kiacca 1 bubmorexa LOK
FIOB KYP B ’ https://m.edso0o.ru/7f42a0e0
0000111eHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX OHATUIN U
100 METOJIOB Kypca 7 Kiacca 1 bubmorexa LIOK
AOB TP . ’ https://m.edsoo.ru/7f42a27a
0000111eHNE 3HAHUI
101 HroroBast koHTpOIBHAS paboTa 1
[ToBTOpEHNE OCHOBHBIX NOHATHI U
102 METOHO0B Kypca 7 Kiacca 1 bubnnorexa LIOK
FIOB KYP B ’ https://m.edso00.ru/7f42a900
000011IeHNE 3HAHUI
OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KUIACC

Kosun4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Kontpoabubie IIpakTHueckue
n/n Bcero u3yuyeHusi oOpasoBaTejbHbIE
padoThI padoThI
pecypcsbl
1 KBanpartHblii KOpeHb U3 YnClIa 1 bubmmorexa [TOK
P P https://m.edso00.ru/7f42d452
5 [TonsiTne 06 UpparmoHAIILHOM 1 bubanorexka [JOK
YUCIIE https://m.edsoo.ru/7f42eaaa
3 JecsiTuunble MPUOTUKEHUS 1
UPPALMOHATIBHBIX YHCET
4 JlecsaTuaHbIe TPUOINKESHUS 1
HMppaluOHAIbHBIX YUCET
5 JlelicTBUTEIIbHBIC YHCIIA 1
6 CpaBHeHHE IEHCTBUTEIBHBIX 1
yucel
7 CpaBHeHHE I1EUCTBUTEIBHBIX 1
quceln
8 Apudmernaeckuii KBaJapaTHBIN 1
KOPEHb
9 YpaBHeHue Bua X = a 1
CgoiicTBa apr(pMETHUECKIX bubanorexa HOK
10 . 1
KBAJIPATHBIX KOPHEN https://m.edso00.ru/7f42d862
1 CaoiicTBa apumeTnyecKux 1 bubmmoreka [JOK
KBaJpaTHBIX KOPHEN https://m.edsoo.ru/7f42d862



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862

[IpeoOpazoBaHue YHCIOBBIX

12 BBIPAKEHUH, COIEPIKAILIUX bubmorexa LOK
p » colepratil https://m.edso0o.ru/7f42dd26
KBaJIpaTHBIC KOPHU
[IpeoOpazoBaHue YHCIOBBIX
13 BBIpaXKEHUI, COAEPIKALINX buGnnorexa LIOK
p » coneprRatil https://m.edsoo.ru/7f42ded4
KBaJIpaTHBIE KOPHU
[IpeoOpazoBaHue YUCTOBBIX
14 BBIpaXKCHUM, COACPKAINX bubmnorexa [IOK
p » COAEpAAIL https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIE KOPHU
[IpeoOpazoBaHue YUCTOBBIX
15 BBIPAKEHUH, COIEPIKAILIUX bubmmorexa [IOK
p » colepratil https://m.edsoo.ru/7f42e262
KBaJIpaTHBIC KOPHU
16 CrerneHs ¢ 1eNIbIM [TOKa3aTeIeEM bubmmorexa [IOK
H https://m.edsoo.ru/7f4354a4
CranjapTHas 3auch 4ucia.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
17 MHUpa (OT AIEMEHTAPHBIX YACTHIL JI0 bubanorexa HOK
KOCMHYECKHX OOBEKTOB), https://m.edso00.ru/7f436098
JJINTCIIBHOCTD HpOI_IeCCOB B
OKPYXKAaroIeM MUPE
18 CBoliCTBa CTETICHU C IEIbIM bubmuorexa [JOK
oKa3arejieM https://m.edsoo.ru/7f435648
19 CBolicTBa CTENEHHU C IETBIM bubmuorexa [JOK
MoKa3aTejieM https://m.edsoo.ru/7f435648
20 CBolicTBa CTENEHHU C IEIBIM bubmuorexa [JOK
noKa3arejieM https://m.edsoo.ru/7f435648
21 CBoliCTBa CTETICHU C IEIbIM bubmuorexa [JOK

ImoKasarcjicM

https://m.edsoo.ru/7f43599a



https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a

CBoiicTBa CTENEHH C IIEJIBIM

Bbu6nuoreka [JOK

22 MOKa3aTeseM https://m.edsoo0.ru/7f435ed6
23 KBanpaThslii TpéxuneH
24 KBaaparueiii TpéxuneH
o5 Paznoxenune kBagpaTHOro bubnnorexa HOK
TpEXUJICHA HA MHOKUTEIN https://m.edsoo.ru/7f42fd38
26 Paznoxenue kBaipaTHOTO bubanorexa HOK
TpEXUIIEHAa HA MHOXKHUTEIN https://m.edsoo.ru/7f42fd38
KonTtponsHas pabora mo Temam
27 "KBangparasie kopHu. CTeneHu. bubmmorexa [JOK
T U p— https://m.edso0.ru/7f42ec80
bubmmoreka [JOK
28 Adrebparieckas Apodk https://m.edSO(I)l.ru/7f430382
JonycTtumMble 3HaYEHUS
29 MePEMEHHBIX, BXOJISIINX B
anreOpanvecKre BEIPAKCHHS
JonycTtumble 3HaYEHUS
30 MEPEMEHHBIX, BXOSIINX B
anreOpanyecKre BhIPAKECHUS
31 OCHOBHOE CBOHCTBO bubmuorexa [JOK
anredpandeckoi 1poou https://m.eds00.ru/7f4308e6
. bubanorexa HOK
32 Coxpaterie Apodei https://m.edsogru/7f430a8a
. bubanorexa HOK
33 Coxpamenie apodei https://m.edsogru/7f430f44
34 Coxkparienue apodeit bubmorexa HOK

https://m.edsoo.ru/7f430f44



https://m.edsoo.ru/7f435ed6
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CrnoxxeHue, BEIYUTAHHUC,

35 MHOKEHUE U JeJICHUE Bubmiorexa LIOK
4 g . https://m.edsoo.ru/7f43128c
anreOpanvecKux Apooeit
CrnoxxeHue, BEIYUTAHHUC,
36 MHOXEHUE U JIETICHUE Bubmnorexa HOK
4 g . https://m.edsoo.ru/7f4315c0
anreOpandyecKkux aApooei
CrnoxeHnne, BRBIYUTaHHE,
37 MHO>KEHUE U JeJIEHUE Bubmiorexa [IOK
4 A . https://m.edsoo.ru/7f4318c2
anreOpandyecKkux aApooei
CrnoxeHnne, BRBIYUTaHHE,
38 MHOKEHUE U JeJICHUE Bubmiorexa [IOK
4 g . https://m.edsoo.ru/7f431a20
anreOpanvecKux Apooeit
IIpeoOpa3oBaHue BEIpaKEHUH,
39 cop € >II<)a nX aireod znqecxne Bubmiorexa LIOK
Fleprat p https://m.edsoo.ru/7f43259c¢
Ipodu
[IpeoOpa3oBanye BRIpAKECHUI,
40 cop e )II:a UX anred I;.I/I‘IGCKI/IG Bubmiorexa LIOK
FepRatl p https://m.edsoo.ru/7f432736
Ipodu
IIpeoOpa3oBanye BRIpAKECHUI,
41 cop e )Ea UX anred I;.I/I‘IGCKI/IG Bubmorexa [IOK
FCpRatl p https://m.edsoo.ru/7f432736
npobu
42 KoHnTtponbHas paborta mo Teme bubanorexka HOK
"Anrebpanyeckas 1poOp" https://m.edsoo.ru/7f431d36
bu6mmoreka [IOK
43 K
BA/IpATHOC ypapHerHe https://m.edsoo.ru/7f42eela
44 Hemnonnoe kBagpaTHOE ypaBHEHWE bubmmorexa [IOK

https://m.edsoo.ru/7f42eela
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Bbu6nuoreka [JOK

45 Henosioe kbajpartioe ypasHetiie https://m.edsoo.ru/7f42eela
46 ®dopMya KOpHEH KBaIpaTHOTO bubmmoreka [JOK
ypaBHEHUS https://m.edso0.ru/7f42f158
47 dopMya KOpHEW KBaIpaTHOTO bubnuoreka [IOK
ypaBHEHUs https://m.edsoo0.ru/7f42f3f6
48 dopmyia KOpHEN KBaJIPaTHOTO bubanorexa HOK
ypaBHEHUA https://m.edsoo.ru/7f42f5a4
bubanorexka [JOK
49 Teopema Buera https://m.edsogru/7f42fef0
bubanorexa HOK
>0 Teopema Buera https://m.edsogru/7f430076
51 Pemenue ypaBHeHUM, CBOISIIMXCS bubanorexa [HOK
K KBaJpaTHbIM https://m.edsoo.ru/7f43c542
59 Pemenue ypaBHEeHH, CBOAAIIUXCS bubmmoreka [IOK
K KBaJJpaTHbIM https://m.edsoo.ru/7f43c3d0
53 [Ipocreiimme apoOHO- bubnuoreka [IOK
palMOHAIbHBIE YPAaBHEHUS https://m.edso00.ru/7f4328c6
54 [Ipocreitmume qpoOHO- bubanorexa HOK
panoOHAIbHEIE YPAaBHEHUA https://m.edsoo.ru/7f432b6e
55 Penienne TeKCTOBEIX 3a7a4 C Bbu6nuoreka [JOK
MTOMOUIBIO KBaJPaTHBIX YPaBHEHUI https://m.edsoo.ru/7f42f75c
56 Pernienne TeKCTOBBIX 3a7a4 C ) bubmuorexa [JOK
[IOMOIIBIO KBaAPATHLIX YPaBHECHUU https://m.edsoo.ru/7f42f8f6
57 KoHnTtponbHas pabota mo Teme bubanorexa HOK
"KBanparusie ypaBHeHUS" https://m.edso00.ru/7f4301f2
58 JInHeliHOE ypaBHEHUE C IBYMs

MepeMEHHBIMH, €T0 TpaduK,



https://m.edsoo.ru/7f42ee1a
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IIPUMEPBI PELLICHNS YPAaBHEHUH B
LEJIBIX YHUCIIax

59

JInHeliHOE ypaBHEHUE C IBYMs
NepEMEHHBIMH, €ro rpauk,
IIPUMEpBI PELLICHUS] YPAaBHEHUH B
LEJIBIX YUCIIaX

60

JIuHeitHoe ypaBHEHHE C IBYMS
IepEMEHHBIMH, €ro rpauk,
IIPUMEpBI PELLICHUS] YPAaBHEHUH B
LEJIBIX YUCIIaX

61

Pemenue cucrem AByX JIMHEHHBIX
ypaBHEHUH C ABYMS IEPEMEHHBIMHU

62

Pemenue cucrem AByX JIMHEWHBIX
ypaBHEHUH C ABYMS IEPEMEHHBIMHU

63

Pewienue cucreM IByX JIMHEMHBIX
YPaBHEHUH C ABYyMS IEPEMEHHBIMU

64

[IpumMepsl perieHust CUcTeM
HEJIMHEMHBIX YPABHEHUU C IBYMsI
NepeMEHHBIMU

65

[IpumMepsl penieHust CucTeM
HEJIMHEMHBIX YPABHEHUU C IBYMsI
NepEeMEHHBIMU

66

I'paduueckas uaTEpIpETALIUSI
YpaBHEHHUS C ABYMs IEPEMEHHBIMU
Y CUCTEM JIMHEHWHBIX YPABHEHHI C
JBYMsI IEpEMEHHBIMU

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f43d6d6

67

I'paduueckas uaTEpHIIpETALIUSI
YPaBHEHHS C IBYMSI IEPEMEHHBIMU

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f43d6d6



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

Y CUCTEM JIMHENHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU

Pemenne TeKCTOBBIX 3aj1a4 C

08 IIOMOILBIO CUCTEM YPAaBHEHUM
69 Perrenye TeKCTOBBIX 3a7a4 C
MTOMONIBIO CUCTEM YPaBHEHU I
70 Pemenue TekcToBBIX 3a/1a4 ¢
MTOMONIBIO CUCTEM YPaBHEHUU
71 UucnoBble HEPABEHCTBA U UX
CBOMCTBA
79 UucnoBble HEPABEHCTBA U UX
CBOMCTBa
73 HepaBeHcTBO ¢ 01HOI nepeMeHHON
74 JIvHeitHbIe HEpaBEHCTBA C OJHOM bubanorexa HOK
MIEPEMEHHOM U UX PELIEHUE https://m.edso00.ru/7f42c692
75 JIuHeliHbIe HEPABEHCTBA C OJTHOM bubmmoreka [JOK
MIEPEMEHHOM U UX PEIICHUE https://m.edso0.ru/7f42c840
76 JInHeliHbIC HEPABEHCTBA C OJTHOM
IIEPEMEHHOM U UX PEIICHUE
77 CucreMbl TUHEMHBIX HEPABEHCTB C bubanorexka [JOK
OJHOI IEPEMEHHOM U X PELICHHE https://m.edsoo.ru/7f42cb88
78 CucTembl TUHENHBIX HEPABEHCTB C bubmmoreka [JOK
OJHOI IEPEMEHHOM U X PELICHHE https://m.edsoo.ru/7f42cd2c
79 Cuctembl TUHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHON U UX PEIICHUE
N3o0pakenue pereHus
80 JUHEHHOTO HEPABEHCTBA U UX bubmorexa HOK

CHUCTEM Ha 4MCIIOBOM IIPSAMOMN

https://m.edsoo.ru/7f42c9¢e4



https://m.edsoo.ru/7f42c692
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N3obpakenue pereHus

81 JUHEHHOTO HEPABEHCTBA U UX bubmmorexa [JOK
B . https://m.edsoo.ru/7f42c9e4
CHCTEM Ha YHCJIOBOH MPSIMOH
KonTtponbHas pabota mo Temam
82 "HepaBenctBa. CrucTeMbl
ypaBHEHHUI"
bubanorexa [HOK
83 Honsrne Qynicunn https://m.edSO(I)l.ru/7f433c12
84 OO6nacTh onpeeneHus u bubanorexa HOK
MHOXECTBO 3HaUCHUH (QyHKIHH https://m.edsoo.ru/7f433d84
85 Cnioco6nI 3aanus GyHKIHMA
86 I'padux dynkumun
87 CgoiicTBa GyHKIIMH, UX
oToOpakeHHe Ha rpaduke
88 Utenue u nmoctpoeHue rpaduKoB
byHKIMA
89 [Tpumeps! rpaduxoB GHyHKIHA,
OTpaKAIOIIUX peabHbIE MPOLIECCHI
OyHKIINY, OMMCHIBAIOIIUE MTPSIMYIO
90 u Z6p:TH}’/IO HpOHOpHII-/IIIOHaJ'III:HI)I}é bubmorexa LHOK
3aBUCHMOCTH, HX rpathHK https://m.edsoo.ru/7f434bbc
91 ['unepbomna
92 l'unepbona
%3 Ppacic yricumn y =x* ngggr?w?:;(szgrc:ﬁfm%ez
94 Tpadu dyHKIH y = X° bubnuorexa [IOK

https://m.edsoo.ru/7f434572



https://m.edsoo.ru/7f42c9e4
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OyHKIH Y =X,y = X3,y =YX,y =

95 [x|; rpaduueckoe pemnieHne 1 bubmorexa [IOK
TP . P . https://m.edso0.ru/7f434d38
YpaBHEHUU U CUCTEM ypaBHEHU
Oy y =X, y=x3, y =YX,y =
96 |x|}',r :(bnfi/ecmey emeH):de ’ 1 bubmorexa LOK
> 1P . P . https://m.edsoo.ru/7f434eb4
ypaBHeHI/II/I U CUCTEM ypaBHeHI/II/I
IToBTOpEHKE OCHOBHBIX MOHSTUN U
97 METOJIOB KyPCOB 7 M 8 KJIaCCOB 1 Brbmuorexa [IOK
HOB IYP . ’ https://m.edsoo.ru/7f4371aa
00001IeHne 3HAHNI
IToBTOpEHKE OCHOBHBIX MOHSATUN U
98 METOI0B KypPCOB 7 U 8 KJIACCOB 1 Brbmuorexa [IOK
HOB KYP . ’ https://m.edsoo.ru/7f43736¢
000011IeH1Ee 3HAHWIT
IToBTOpEHKE OCHOBHBIX MOHSTUN U
99 METOI0B KypCOB 7 U 8 KJIaCCOB 1 Bubmiorexa LOK
7108 KYP . ’ https://m.eds00.ru/7f437510
000011IeH1Ee 3HAHUIT
[ToBTOpEHNE OCHOBHBIX TOHATHI U
100 METOJIOB KYPCOB 7 M 8 KJIaCCOB 1 Bubmiorexa LIOK
AOB 1YP . ’ https://m.edsoo.ru/7f4376b4
000011IeH1Ee 3HAHWIT
Bbu6nuoreka [JOK
101 " 1
0 TOrOBsl KOKTPOIIbHAA PAdOTa https://m.edsoo.ru/7f436b88
[ToBTOpEHNE OCHOBHBIX TOHATHI U
102 METOH0B KypcoB 7 U 8 KJIaCCOB 1 Bubmaorexa LJOK
7108 KYP . ’ https://m.edsoo.ru/7f437858
00001IeHne 3HAHNI
OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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9 KUIIACC

Ne
n/n

Tema ypoka

KoandyecTBo yacosB

KonTposbHbIe

Bcero
padoThI

IIpakTnyeckue
padoThI

Jara
U3ydeHmust

DJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

PanmonannHBIC ynCHa,
UppaloOHAFHBIC YNCIIa, KOHCYHBIC
1 OECKOHEUYHBIE AeCATUYHBIC APOOH

MHO0XeCTBO A€HCTBUTEIbHEIX
YyHcell; ASHCTBUTEIBHBIE YUCIa KaK
OCCKOHEYHBIC JECATUIHBIC TPOOH

BzauMHO ogHO3HAYHOE
COOTBCTCTBHUEC MG)KI[y MHOXCECTBOM
JIEHCTBUTEIIHLHBIX UHCEIT K
MHOKE€CTBOM TOYEK KOOPJIUHATHOMN
NpAMOi

CpaBHeHUE IEHCTBUTENBHBIX YHCET,
apudmeTnueckre AeUCTBUS C
JeWCTBUTEILHBIMU YHCITAMHU

[TpubnnxEénHOE 3HaYCHNE
BEJIMYMHBI, TOYHOCTH MPUOIMHKEHUS

OkpyrieHue uncen

Oxkpyrienue yucen

[Tpukuaka u OlleHKa pe3yJIbTaTOB
BBEIYMCIICHUU

[Tpukuaka u OlleHKa pe3yJIbTaTOB
BBEIYMCIICHUU




JIunelinoe ypaBHeHue. Pemenue

10 ABHECHHM, CBOJISAIIINXCS K bubmmorex TIOK
yp N » CBOLI https://m.edso0.ru/7f43bf66
JTUHEHHBIM
JIunelinoe ypaBHenue. Pemenue
11 YPaBHEHUN, CBOJISIIINXCS K
JINTHEUHBIM
KBanpatHoe ypaBHenue. Pemenne
12 ABHEHUM, CBOJISIIIIUXCS K bubmorexa LHOK
P » CBOIH https://m.edso00.ru/7f43c542
KBaApaTHbBIM
KBanpatHoe ypaBHenue. Pemenne
13 ABHEHHM, CBOJISAIIINXCS K bubmorexa LHOK
P > CROAII https://m.edso00.ru/7f43c542
KBaJIpaTHbIM
14 bukBanpaTHbie ypaBHEHUS bubmorexa HOK
o P https://m.edsoo.ru/7f43c3d0
15 bukBanpaTHbie ypaBHEHUS bubmorexa LHOK
P P https://m.edsoo.ru/7f43c3d0
[Ipumepsl perieHus: ypaBHEHH
16 TpeThel U YeTBEPTOU CTEIICHEH
Pa3JI0KCHUCM Ha MHOXKXHUTCIIN
[Tpumepsl perieHust ypaBHEHH
17 TpeThel U YeTBEPTOU CTEIICHEH
pa3ioKEeHNUEM Ha MHOXKUTEIH
18 Pemenue 1poOHO-paimOHATBHBIX bubmmoreka [IOK
YpaBHEHUU https://m.edso00.ru/7f43c9b6
19 Pemienue 1poOHO-paiiOHATBHBIX bubnuoreka [IOK
YpaBHEHUU https://m.edso0.ru/7f43c9b6
20 Penrenue TeEKCTOBBIX 3a1a4

anredpandecKuM METO0M



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
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21

Perrenuie TeKCTOBBIX 3aa4
anredpandecKuM METOI0M

22

Pertenuie TeKCTOBBIX 3a1a4
anredpanaeckuM METOI0M

23

KontponbHas padoTa mo teme
"YpaBHeHHs ¢ OTHOM nepeMeHHOn"

24

VYpaBHEHHE ¢ ByMS IEPEMEHHBIMU
U ero rpaduk

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f43d0b4

25

VYpaBHeHHE ¢ IByMsI IEpPEeMEHHBIMU
u ero rpapuk

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d0b4

26

CucreMa IByX JTUHEUHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMHU
U €€ pereHne

27

Cucrema 1ByX JTMHEHHBIX
YPaBHEHUH ¢ IByMs IEpPEMEHHBIMA
U €€ peleHne

28

Cucrema 1ByX JTMHEHHBIX
YpaBHEHHH ¢ ABYMS IEpeMEHHBIMU
U €€ penieHue

29

Cucrema 1ByX JTMHEHHBIX
yYpaBHEHHH ¢ ABYMS IEpEeMEHHBIMU
U €€ penieHue

30

Pemenue cucrem AByX ypaBHEHHUI,
OJIHO M3 KOTOPBIX JIMHEIHOE, a
IPYroe — BTOPOH CTEIIEHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d23a

31

Pemenue cucrem AByX ypaBHEHHUI,
OJIHO M3 KOTOPBIX JIMHEIHOE, a
Jpyroe — BTOPOU CTETIEHU

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f43d55a



https://m.edsoo.ru/7f43d0b4
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Pemrenue cucreM 1ByX ypaBHEHUH,

32 OJTHO U3 KOTOPBIX JIMHEIHOE, a
Jpyroe — BTOPOU CTETIEHU
Pemenue cucrem qBYX ypaBHEHUH,
33 OJTHO U3 KOTOPBIX TMHEHHOE, a
IPYroe — BTOPOH CTEIIEHU
['paduaeckas naTEpIIpETALIHS
34 CUCTEMBI YpaBHEHUH C TByMS
MIePEeMEHHBIMU
35 Penrenue TeKCTOBBIX 3a1a4
anredpanvecKuM crocooom
36 Pemienue TekcTOBBIX 3a1a4
anredpanvecKuM crocooom
37 KonrponsHast pabora o Teme
"Cucrembl ypaBHEHUI"
38 YucnoBble HEPABEHCTBA U UX
CBOMICTBA
39 YucnoBble HEPABEHCTBA U UX bubmmoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JIuHeliHbIE HEPABEHCTBA C OJTHOU bubnuoreka [IOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 JInHeliHbIE HEPABEHCTBA C OTHOU bubmmoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
42 JIuneiitHble HEPAaBEHCTBA C OJJHOU bubmmoreka [IOK
IIEPEMEHHON U UX pELICHUE https://m.edsoo.ru/7f43af08
43 CucreMbl TMHEUHBIX HEPABEHCTB C

OJIHOM IIEPEMEHHOM U UX PEILICHUE



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

CucreMpl TMHENHBIX HEPABEHCTB C

44 OJIHOUM MEPEMEHHON U UX PEIICHUE
45 CucTeMbl TUHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEILICHUE
46 KBagparnsle HepaBeHCTBA U UX bubmmoreka [JOK
pelienue https://m.edsoo.ru/7f43b098
47 KBanpaTHble HEpaBEHCTBA U UX bubmmoreka [IOK
penieHue https://m.edsoo.ru/7f43b21e
48 KBanpaTHble HEpaBEHCTBA U UX bubnunoreka [IOK
peuienue https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HepaBeHCTBA U UX
pelieHue
50 KBagpaTHbie HepaBeHCTBA U UX
pelieHue
['padnueckas naTEpIpeTaus
o1 ngg)BeHCTB 51 CI/ICTSMIz{ep;.lBeHCTB c bubnmorexa LOK
https://m.edso0.ru/7f43b098
JIBYMsI IEpEMEHHBIMU
['padpuaeckas naTEpIIpETALIHS
52 HEPaBEHCTB M CUCTEM HEPABEHCTB C
JIBYMsI IEpEMEHHBIMU
53 KontponbHas padoTa mo teme
"HepaBencrna"
54 KBagpatuunas ¢pyHkuus, e€ rpagux bubnuoreka [IOK
U CBOMCTBaA https://m.edso00.ru/7f4396c6
55 KBagparnunas gynkius, e€ rpadux bubanorexa HOK
U CBOMCTBA https://m.edso0.ru/7f439842
56 KBanpartuunas ¢pynkuus, e€ rpadukx bubmmoreka [JOK

U CBOMCTBA

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



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4

57

[Tapabona, KOOPAMHATHI BEPIITHHBI
mapaboJIbl, OCh CHMMETPUH
napadoJIbI

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f439eb4

58

[Tapabona, KOOPAMHATHI BEPIITHHBI
napaboIIbl, 0Cb CHMMETPUHI
napaboibt

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f43a03a

59

[Tapaboina, KOOPANHATHI BEPLINHBI
napaboIIbl, 0Cb CHMMETPUH
napaboibt

bu6mmorexa [IOK
https://m.edsoo.ru/7f43alac

60

[Tapabo:a, KOOpIUHATHI BEPIIAHEI
mapaboJIbl, OCh CHMMETPUH
napaboJIbI

bu6mmorexa [IOK
https://m.edsoo.ru/7f43a31e

61

[Tapabo:a, KOOpIMHATHI BEPIIAHEI
mapaboJIbl, OCh CHMMETPUH
napadoJIbI

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f43a526

62

[Tapaboina, KOOPAMHATHI BEPIITHHBI
napaboIIbl, 0Cb CHMMETPUH
napadoJIbI

63

I'padpuxu ynkumit: y =kx, y =kx +

b, y=k/x, y=x3, y=vX, y=|X|

64

I'paduku pynkmmit: y =kx, y =kx +

b, y=k/X, y=x3, y=vX, y=|X|

65

I'padpuxu ynkumit: y =kx, y =kx +

b, y=k/X, y=x3, y=vX, y=|X|

66

I'padpuxu ynkumit: y =kx, y =kx +

b, y=k/x, y=x3, y=vX, y=|X|

67

I'paduku pynkimit: y =kx, y = kx +

b, y=k/X, y=x3, y=vX, y=|X|



https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526

I'padpuxu ynkumit: y =kx, y =kx +

08 b, y=Kk/x, y=x3, y=vX, y=|X|

69 KonrponsHast pabora o Teme bubnunoreka [IOK
"OyHkuun" https://m.edsoo.ru/7f43ab84

70 [lonsTre yncmoBoOM Bbu6nuoreka [JOK
IIOCJIEIOBATEIbHOCTH https://m.edsoo.ru/7f43e6¢6
3ajaHue nocnea0BaTeIbHOCTH

71 peKyppeHTHOM popmyIion u bubmorexa LOK

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

¢dbopMyIoii N-TO ueHa

7 Apudmernueckas u bubnuoreka [IOK
reoMeTpuyecKas Iporpeccuun https://m.edsoo.ru/7f43ed7e

73 Apudmernueckas u bubanorexa HOK
reoMeTpuyecKasi IporpecCum https://m.edsoo.ru/7f43f3b4
@opMyisl N-T0 YIeHa

74 apupMETHIECKON U bubmmoreka [JOK
FeOMETPUYECKON MPOrPECCUid, https://m.edsoo.ru/7f43f58a
CYMMBI TEpPBBIX N YJIEHOB
@opMyisl N-T0 YIeHa

75 apudmeTnyecKoit u bubmmoreka [JOK
F€OMETPUYECKON MPOrPECCUid, https://m.edsoo.ru/7f43ef2c
CYMMBI MEPBBIX N YJIEHOB
@opMyisl N-T0 YIeHa

76 apudmeTnyecKoit u bubmmoreka [JOK
F€OMETPUYECKON MPOrPECCUid, https://m.edso0.ru/7f43f0c6
CYMMBI MEPBBIX N YJIEHOB

77 ®opmyIsl N-ro wieHa bubnuoreka [IOK

apudmeTnyecKoit u

https://m.edsoo.ru/7f43f72e



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e

F€OMETPUYECKON IIPOrPECCU,
CYMMBI IIEPBBIX N YICHOB

78

@opMyIisl N-T0 YIeHa
apudmeTnyecKoit u
F€OMETPUYECKON IIPOrPECCU,
CyMMBI IIEPBBIX N YICHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f8a0

79

N3o0pakeHune 4ieHOB
apudmeTnyecKoit u
TE€OMETPUYECKON ITPOrPECCUit
TOYKaMU Ha KOOPJAUHATHOU
IIJIOCKOCTH

80

N3o0pakeHune 4ieHOB
apudmeTnyecKoit u
T€OMETPUYECKON ITPOrPECCUt
TOYKaMHU Ha KOOPJAUHATHOU
IIJIOCKOCTH

81

JIMHENHDBINA 1 YKCIIOHEHITHAILHBIN
pocT

82

CloHbI€ TPOLEHTHI

bu6mmoreka [IOK
https://m.edsoo.ru/7f43fe0e

83

CnoskHbIE TPOLIEHTHI

bu6mmoreka [IOK
https://m.edsoo.ru/7f4401a6

84

KontponbHas padoTa mo teme
"YuCcI0BLIE NOCIEN0BATEILHOCTH'

bu6mmoreka [IOK
https://m.edsoo0.ru/7f4404f8

85

[ToBTOpeHue, 0600mEeH e U
CHCTeMaTH3als 3HaHuH. 3aInCh,
CpaBHEHUE, ACHUCTBUS C
JIECTBUTEIbHEIMH YHCIAMH,
qucJjioBas HpHMaSI



https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8

86

[ToBTOpeHue, 06001IeHNE 1
cucTeMaTu3als 3HaHUH.
[TporieHTHI, OTHOIICHUS, TPOTIOPITUN

87

[ToBTOpeHue, 06001IEeHNE 1
cucTeMaTu3alus 3HaHHM.
Oxpyrienue, npuOIMKeHUE, OllEHKA

88

[ToBTOpeHue, 0600mIEeHNE 1
cucTeMaTu3aIus 3HaHuu. Pemenue
TEKCTOBBIX 33714 apUPMETHUCCKUM
CII0COO0M

bu6mmoreka [IOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpeHue, 0600mIEeHNE 1
cucTeMaTu3anus 3Hagui. Pemenue
TEKCTOBBIX 33J1a4 apU(PMETHUECKUM
CII0CO00M

bu6mmoreka [IOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpeHue, 0600mEeHNE U
cucTreMaTu3anus 3HaHui. Pemenue
TEKCTOBBIX 3aJ1a4 apu(PMETHICCKUM
CII0CO00M

bu6mmoreka [IOK
https://m.edsoo.ru/7f443fea

91

[ToBTOpeHue, 0600mEeH e U
cucTeMaTu3als 3HaHUH.
[IpeoOpazoBanme anredpanyecKux
BBIPAKCHU, TOIIyCTUMBIEC 3HAYCHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpeHue, 0600mEeH e U
cucTeMaTu3als 3HaHUH.
[IpeoOpazoBanme anredpanyecKux
BBIPOKECHHH, IOMyCTUMbIC 3HAUCHHS

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f444364

93

[ToBTOpeHme, 06001IEeHNE 1
cucTeMaTu3als 3HaHUH.

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f444612



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2

[TpeobpazoBanue anredpandecKkux
BBIPKCHUH, IOMYCTUMBbIC 3HAYCHUS

[ToBTOpeHue, 06001IeHNE 1
cucTeMaTu3alus 3HaHHM.

bu6mmoreka [IOK

o4 [IpeoOpa3oBanue anredpanveckux https://m.edsoo.ru/7f444a94
BBIPAKCHU, TOIIyCTUMBIC 3HAYCHUS
[ToBTOpeHue, 0600mIEeHNE 1
cucremartusanus 3HaHuil. OyHKuuu: bubanorexka [HOK

95 .
IIOCTPOEHHUE, CBOMCTBA U3YYCHHBIX https://m.edso0o.ru/7f444c56
byHKIMI
[ToBTOpeHue, 0600mIEeHNE 1
cucrtemaTtusanus 3Hanuil. OyHkuuu: bubmuorexa [JOK

96 .
[IOCTPOEHUE, CBOMCTBA U3YUYCHHBIX https://m.edsoo.ru/7f444f44
byHKIHMI
[ToBTOpeHue, 0600mEeHNE U

97 cucrtemaTtusanus 3Hanuil. OyHkuuu: bubmuorexa [JOK
MOCTPOEHHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f44516a
byHKIUI
[ToBTOpeHue, 0600mEeH e U

98 cucrtemaTtusanus 3Hanuil. OyHkuuu: bubmuorexa [JOK
MOCTPOEHHUE, CBOMCTBA U3YYEHHBIX https://m.edso00.ru/7f4452e6
byHKIMI
[ToBTOpeHue, 0600mEeH e U

99 CHCTEMAaTHU3alHsl 3HAHHH. Bbu6nuoreka [JOK
I'padpuaeckoe pemenue ypaBHeHHI https://m.edso00.ru/7f445516
U UX CUCTEM

100 [ToBTOpeHme, 06001IEeHNE 1

cucTeMaTu3als 3HaHUH.



https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

I'padmyeckoe pemenne ypaBHEHUN
U UX CUCTEM

101 HToroBast KOHTpOJIbHAs paboTa 1
102 O6o6uuleH1/1e A CUCTEMATH3AIN 1
3HAHUI
OBHIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» AnreOpa, 7 knacc/ MakapsrueB FO.H., Munatok H.I'., Hemkos K.W. u apyrue
2022r, AkunonepHoe obmectBo «M3narensctBo «IIpocBeiienne»

KWM 1o anredpe k yueoHuky Makapsruera FO.H.

METOJIUYECKHUE MATEPHUAJIbI JJIS1 YYUTEJIA
yaeOHuKH 110 anredpe 7-9 knaccet MakapseraeB FO.H. 2022t
KHM no anredpe k yueonuky Maxkaperuera FO.H. 2022r

[Tocobue aiist moarotoBku yuanuxcst k OI'D mox penakiueit Amenko U.B.

2023r

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

HTTPS://RESH.EDU.RU/

HTTPS://SKYSMART.RU

HTTPS://WWW.YAKLASS.RU/

HTTPS://UCHI.RU
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