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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBISETCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIeYMBAET U3YUCHUE IPYTUX TUCHUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAOHKEHUS 00pa30BaHUS U B MTOBCEAHEBHOM kU3HU. Pa3BuTne y 00ydaromumxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYHUIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHUs] MaTEMAaTUYECKON HayKOM SIBJICHUM U MPOIIECCOB
B NIPUpPOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUH U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ KQ4eCTB MBIIIJICHUS, HEOOXOIUMBIX ISl aIaNTallid B COBPEMEHHOM LKU(DPOBOM
obmectBe. M3ydeHue anreOpbl oOecreynMBaeT pa3BUTHE YMEHMsS HaOII0/aTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYET KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yTBepxkaAcHUA. OCBOECHUE Kypca alire0pbl 00ecTeunBaeT Pa3BUTHE
JIOTUYECKOTO MBINUICHUSI OOYJaroIIMXCSA: OHM HWCIHOJB3YIOT JACIYKTUBHBIE U
UHAYKTUBHBIE PACCYXJIEHUs, 0000LIEHNE U KOHKPETU3alHI0, a0CTparupoBaHue u
aHasornto.  OOyueHue  anrebpe  mpeArnojaraeT  3HAYUTENBHBIE  00BEM
CaMOCTOSITENTFHOM  JIEATEIPHOCTH OOYyYaromuxcs, MOITOMY CaMOCTOSITEIbHOE
peleHue 3a7a4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA 00yUeHUSI.

B ctpykType nporpamMmmsl yaueOHOT0 Kypca «AnreOpay 11 OCHOBHOIO OOIIEro
00pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE JINHUU:
«Yucma u BBIUKCICHUS», «ANTeOpanyecKkre BBIPAKEHUS», «YPaBHEHHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX CoOJep)KaTEIbHO-METOIUIECKIX
JVMHUHA pa3BUBACTCs Ha MPOTSHKEHUU TPEX JIET U3yUeHUs Kypca, B3auMOJICHCTBYSI C
IpyTMMHM €ro JHHMAMH. B Xoje wu3yueHuss ydyeOHOro Kypca O0Oydaromumcs
MPUXOIAUTCS JIOTUYECKU PACCYXKJaTh, MCIOIH30BATh TEOPETHKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B TMporpaMMmy y4eOHOTO Kypca «Airedpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, TPEJCTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO O0YYaIOITUMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTemaThueckoro ss3bpika. CopaepkaTenpHOW |
CTPYKTYpHOM OCOOCHHOCTBIO Yy4eOHOTO Kypca «Anredpa» SBISETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Conmepxanne nuHMA «UWcna ¥ BBIYHCICHUS» CIYXKHT OCHOBOW ISt
JaIbHENIIET0 U3yYeHUs] MaTeMaTUKU, CIIOCOOCTBYET Pa3BUTHIO Y OOYyYaroIIuXcs
JIOTHYECKOT0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsi IOBCEAHEBHON
KU3HU. PazBUTHE MOHATHUS O YKCIIE Ha YPOBHE OCHOBHOTO 00IEro 0Opa3oBaHUs
CBSA3aHO C pALMOHAJIBHBIMU M UPPALUOHAIBHBIMM YHCIaMHU, (HOPMUPOBAHUEM



MPEACTABICHUMN O JEHCTBUTEIHLHOM YHKCIie. 3aBEPILICHHE OCBOECHHUS YUCIOBOM JTUHUU
OTHECEHO K CpeIHEMY 00I1eMy 00pa30BaHHUIO.

Copnepxanue JByX aireOpanyecKux JIMHUN — « AITeOpandecKue BhIPAKCHUS
U «YpaBHEHUsS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUAIOIIMXCS
MaTEeMaTUYEeCKOro armapara, HeoOXOAMMOTro MJii pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX PEIMETOB U IPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOIO
o0miero obpazoBaHusi y4eOHBIN MaTepHall TPYNIUPYETCS BOKPYT pallMOHAJIbHBIX
BbIpa@KEeHM. AnreOpa JEMOHCTPUPYET 3HAYECHHWE MATEMATUKHU KakK s3blKa JUJIst
MOCTPOCHUSI MATEeMAaTHYECKUX MOJIEei, OMHUCAaHWs TPOLECCOB U SIBJICHUMN
peanbHOrO Mupa. B 3a1aun oOyuenus anredpe BXOIAT TaKkKe AaJIbHEHIIIEe pa3BUTHE
QITOPUTMHYECKOTO MBILIUICHHS, HEOOXOJUMOTO, B YACTHOCTH, JJI1 OCBOEHHUS Kypca
MHQOpPMATUKHA, W  OBJIAJCHHE HABbIKAMU  JIEIYKTUBHBIX  PAaCCYyKICHUU.
[TpeoOpa3oBanue CHUMBOJBHBIX (POPM CHOCOOCTBYET pa3BUTHIO BOOOpa)KEHUS,
CIOCOOHOCTEN K MaTeMaTUYECKOMY TBOPYECTBY.

Conepxxanue GyHKIIMOHAIBHO-TpaUUEeCKON JTUHUU HAIIEJICHO HA TOJIyYEHUE
OOy4YarOIIMMUCS 3HAHUU O (QYHKLIMSIX KaK BaKHEHMIIEW MaTeMaTUYECKON MOJENH
JUTSL OTMCAHUS ¥ UCCIIEOBAHUS pa3HOOOPA3HBIX IPOLIECCOB U ABJICHHUM B IPUPOAE U
obmrectBe. M3yueHnue maTepuaa cnocoOCTBYeT pa3BUTHIO y OOYHAIOIITXCSI YMEHUS
WCIIOJIb30BaTh PA3JIMYHBbIE BBIPA3UTEIbHBIE CPEJICTBA SI3bIKA MAaTEMaTUKU —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEICTABICHUM O POJIM MaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPBI.

CornacHo yueOHOMY IIaHy B 7-9 kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPbIM BKIIIOYACT CIEAYIOLIME OCHOBHBIE pa3/esibl COJCpPKaHUS:
«Uucma © BBIUKCIEHUS», «ANTEOpanyecKUe BBIPAXKEHUS», «YPaBHCHHS U
HEpaBEHCTBA», « DyHKLIMM.

Ha uzyuenue yueOHOro kypca «Anredpa» orsoaurcs 306 yacos: B 7 kinacce —
102 yaca (3 yaca B Henento), B 8 kinacce — 102 yaca (3 yaca B Hezaento), B 9 kinacce
— 102 yaca (3 yaca B HezentO).



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

Yucaa v BIYMCICHUSA

Jpo6u OOBIKHOBEHHBIE M JIECSITHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k gapyroi. [loHATHe palMOHANBHOTO YKCIA, 3aluch, CpPaBHEHUE,
yOOPSAIOYMBAHUE  pAlMOHANBHBIX 4uceld. Apu]MmeTHdecKue JEeUCTBUS C
palMoOHaIbHBIMKU YuciiaMu. Penienne 3aa4 M3 peaibHOM MPAKTUKWA HA 4YacTH, HA
JpoOu.

CrerneHb C HaTypaJibHBIM IIOKa3aTeJeM: OIpe/esieHrne, Mpeodpa3oBaHue
BBIPOKEHUI HA OCHOBE OMpEeNIeHus, 3auCh O00ibIuX uncen. [IpoieHTsl, 3anuch
MPOIICHTOB B BUJE APOOU U JIpoOU B BHUJI€ MPOILEHTOB. Tpu OCHOBHBIC 3aJaul Ha
MPOLICHTBI, PEIICHUE 3a7a4 U3 PEATbHON MPAKTUKHU.

[IpumeHeHnEe TIPU3HAKOB  JIEIUMOCTH, PA3JIOKCHUE HA  MHOXKHUTEIH
HaTypaJbHBIX YUCET.

PeanpHble  3aBUCMMOCTH, B TOM 4HCIe TpsiMmas ©W  oOparHas
MPOMOPUHUOHATIBHOCTH.

AJsiredOpanyecKue BbIPpAKeHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHHUS C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YeHHUs nepemMeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXY BEJIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo dopmynam. [IpeobpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXJCCTBEHHO pAaBHbIE BBIPAKEHMS, TpaBwiIa MpeoOpa3oBaHUsI CyMM H
MPOU3BEACHUH, TpaBUJIa PACKPBITUS CKOOOK M MPUBEIEHUSI MOI0OHBIX CllaraeMbIX.

CBoiICTBa CTENEHU C HATYPAIbHBIM MOKA3aTEJIEM.

OpnHowiensl U MHOTOUWIEHBI. CteneHb MHOTOwIeHa. CloXKeHue, BHIYUTAHUE,
YMHOKEHHUE MHOTOUYJIEHOB. DOPMYJIbI COKPAIIEHHOTO YMHOKEHHUA: KBaApaT CyMMBbI
Y KBaApar pazHocTh. Popmyiia pa3HOCTH KBaIpaToB. Pa3iioxkeHrne MHOTOWICHOB Ha
MHOKUTEH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpeHb YpaBHEHHWs, TMpaBuUja NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHeniHOe ypaBHEHHE C OJHOM IMEPEMEHHOM, YHCIIO KOPHEH JIMHEHHOIO
YpaBHEHUS, pEUICHUE JIMHEHHBIX YpaBHEHUN. COCTaBIIEHHE YPABHEHU IO YCIOBUIO
3a7auu. Perenre TeKCTOBBIX 3a/1a4 € MOMOIIBIO YPaBHEHUM.

JluneitHoe ypaBHEHUE C IBYMs MEPEMEHHBIMU U ero rpaduk. Cuctema IByx
JIMHEWHBIX YPAaBHEHUW C JBYMs IEPEMEHHBIMHU. PelleHne CUCTEM YpaBHEHUM
CrIoco0OM MoACTaHOBKU. [IpuMepsbl perieHus: TEKCTOBBIX 3aa4 C TOMOIIbIO CUCTEM
YPaBHEHUM.

DOyHKIUU



Koopaunara Touku Ha npssMou. UnciioBble NPOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyronbHas cucremMa koopauHaT, ocu Ox u Oy. Abciucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenue rpadukoB peanpHbIX 3aBucuMocTeil. [lonarue pynkuunu. I'paduk pyHKIMM.
CaoiictBa (ynkimii. Jluneiinas ¢yukuus, e€ rpaduk. ['paduk dynkium y = [x|.
['padmyeckoe pelieHne IMHEHHBIX YPaBHEHUHN U CUCTEM JIMHEHHBIX YPaBHEHUI.

8 KUIACC

Yucia 1 BbIYMCICHUS

KBagparHbeiii kopeHb U3 uwucia. [loHsTHEe 00 UppalMOHAIBHOM YHCIIE.
Jecsatuunbie TpUOIMKEHUST UppAlMOHAIBHBIX yucen. CBolicTBa apuMeTHUYECKUX
KBaJIPAaTHBIX KOPHEW U MX MPUMEHEHUE K MPeoOpa30BAHUIO YMCIOBBIX BhIPAKEHUN
Y BBIYUCJIEHUAM. J[efiCTBUTENbHBIC YUCIIA.

CreneHb C 1eNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3alUCh YKCIIA.

AJuiredOpanyecKue BbIPAKEHUA

KBazpaTHbI TPEXWIEH, PA3JIOKEHNE KBAAPATHOTO TPEXUIIEHA HA MHOKHUTEH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO alreOpanueckodl apoowu.
CrnoxeHre, BBIYUTAHHE, YMHOXEHHE, JeJICHHE aireOpandecKkux ApoOei.
PannonanbsHbIe BRIpRXKEHHS U X ITPeoOpa3oBaHue.

YpaBHeHMs U HEPABEHCTBA

KBaapatHoe ypaBHeHue, hopmyia KOpHEH KBapaTHOTO ypaBHeHUs. Teopema
Buera. Pemienue ypaBHEHUN, CBOIAIIMXCS K JIMHEWHBIM W KBaJPaTHBIM.
[Ipocreiinme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['paduueckas uHTEpIHIpeTalvsl YPaBHEHUM C ABYMS MEPEMEHHBIMU U CUCTEM
JVMHEMHBIX YPAaBHEHUW C JABYMs NE€PEMEHHBIMH. lIpuMepsl pelieHuss cucrem
HEJIMHEWHBIX YPABHEHUM C IByMs] IEPEMEHHBIMHU.

Pemenne TekCTOBBIX 3aj1a4u alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DyHKIMHA

[Tonsitue pynkimu. OOIACTh ONPEACIICHNUS U MHOYKECTBO 3HAYCHUH (PYHKITUH.
Crioco6sl 3amanust GyHKITHIA.

I'paduk Pynkuuu. Yrenue cpoiictB ¢(yHkuuu no e€ rpaduky. Ilpumeps
rpadukoB QyHKINIA, OTPAKAIOIIUX PEATbHBIE MPOIIECCHI.



@DyHKIIUY, OMUCHIBAIOIINE TPSIMYI0 M OOpaTHYI MPOMOPIHOHAILHBIC
3aBHCHMOCTH, HX rpadukn. OyHKIuK y = X2, y = x3, y = \x, y=|x|. T'paduueckoe
pelIeHNE YPaBHEHUI U CUCTEM YPaBHEHUI.

9 KIIACC

Yucia ¥ BbIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE ApoOr. MHOXKECTBO IEUCTBUTENBHBIX YUCEN, ACHCTBUTEIbHBIC YUCIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEKTy MHOKECTBOM JEUCTBUTEIBHBIX YACENI U KOOPAUHATHOM IIPSMOM.

CpaBHEHHME [JIEWCTBHUTENIbHBIX YHCEN, AapU(PMETUYECKUe JEHUCTBUS C
JEACTBUTEILHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKpYXAIOLIETO MHpa, JJINTEIbHOCTh IHPOIECCOB B
OKPY’KaroIeM MHUpE.

[TpubnnxE€HHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIJIeHHE
yucen. [[puknaka u onieHka pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PenieHne ypaBHEHUN, CBOASIIMXCS K KBaApaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW U YETBEPTOU
CTETICHEN Pa3JI0KEHNEM HA MHOKUTEIH.

Pemenue npoOHO-palMoOHAIBHBIX YpaBHEHUN. PerieHne TEKCTOBBIX 3ajiady
aNredpandyeckKuM METOJIOM.

VYpaBHeHUE ¢ JByMsl MEPEMEHHBIMU M ero rpaduk. Pemenue cuctem AByx
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTeM 1ByX ypaBHEHHUI,
OJIHO W3 KOTOPHIX JHMHEHHOE, a Japyroe — BTOpoil creneHu. ['paduueckas
MHTEPIIPETalNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4u alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHue JMHENHBIX HEPABEHCTB C OJHOM mIepeMeHHOoU. Pemienue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpatHeie HepaBeHCTBa.
['padmyeckas MHTEepHpeTalrs HEPABEHCTB M CHCTEM HEPABEHCTB C JABYMs
IIEPEMEHHBIMHU.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapadona, KoopaAuHATHI
BEPILKHBI Tapaboibl, OCb CAMMETPUHU MapadOoJIbL.

I'paduxu dyskmmit: y =kx, y=kx + b,y =k/x, y=x3, y =Vx, y = [x| , u ux
CBONCTBA.

YuciioBbIe MOCI€I0BATEILHOCTH U NIPOIPECCHU



[IoHsiTHE YMCITIOBOM MOCHENOBATEIBHOCTH. 3aJaHHE IOCIEI0BATEIBHOCTH
peKkyppeHTHO (popMyoit u hopMysol n-ro dieHa.

ApudmeTrnueckass U reoMerpuueckas nporpeccuu. @opmyibl n-ro 4jieHa
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOrpeccuii, CyMMBbI MIEPBBIX 71 UJIECHOB.

N300paxeHne 4YIE€HOB apHUPMETHUECKON W TEOMETPHUYECKON Mporpeccuit
TOYKaMHM Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIMAIBHBIM POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHUS IpOorpamMmbl Yy4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY H HACTOSLIEMY POCCUHUCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
opaB, IMpPEACTaBICHHUEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHBHOE Yy4YaCTHE€ B pEIICHUM MPAKTUYECKUX 3aaad
MaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHWEM Ba)XHOCTH MaTEMATHYECKOTO
oOpa3oBaHUsl Ha MPOTSHKEHUHM BCEM JKU3HU MJIs YCHEIIHOM MpO(ecCHOHAIbHON
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHUEM MHANBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUSATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'0 MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs YelIOBEKa, MPUPOIbI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKu Kak cdepbl UeIOBEUYECKOi
JEATEIbHOCTH, 3TAaNoOB €€ pa3BUTUSA W 3HAYUMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MATHKU U MAaT€MAaTHYECKOW KYyJbTypOW KaK CpeICTBOM
IIO3HAHWS MHpPA, OBJIAJICHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeSATEIbHOCTH;



6) ¢usuveckoe Bocnutanue, GopMHpPOBAHHME KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJIyYns:

TOTOBHOCTBIO MPUMEHSATh MaTeMaTUYECKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbsI, BEACHUS  3J0pOBOro oOpaza KM3HM  (3I0pOBOE  IUTAHHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH ), C(DOPMUPOBAHHOCTHIO HABBIKA peIIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOIO K€ MpaBa APYroro 4ejioBeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTAaIMel Ha TPUMEHEHHE MAaTEMAaTUUECKUX 3HAHHUM JIJIs1 PEIICHUs 3a/1a4 B
00J1IaCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS MTOCTYIKOB U OIEHKH
UX BO3MOXXHBIX MOCIJIEICTBUH JJIsl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTIBbHOTO
XapakTepa SKOJOTMYECKUX MPOoOJIeM U IMyTel UX PEeIICHUs;

8) ajanTanusa K U3MEHAIIMMCS YCJOBHAM COLUMAJIHLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBLIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JEATECIbHOCTh, B TOM UHCIIC
YMEHUE YUYUTHCS Yy JPYTrUX JIOJIeH, MPpUOOpEeTaTh B COBMECTHON AEATEIBHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3 ONBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh WJEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (HOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUSL, POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jlornueckue JaeicTBuA:

e BBIBJISATh U XaPAKTEPU30BAThH CYIIECTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATHM, OTHOLICHUM MEXITy MOHATUAMHU, (HOPMYIHPOBATH
ONpPEACICHUS] TOHATUM, YCTAHABIMBATHh CYIIECTBEHHBIM  ITPU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3A;

e BOCHpPUHUMATH, (OPMYJIHPOBaATH U  MOPEOOPa3OBBIBATh  CYXKICHUS:
yTBEPAUTEIbHbIC W OTpHUIIATENIbHbIC, €IWHUYHBIC, YaCTHbIE W OOIIHeE,
YCJIOBHBIE;



BBISIBIIATH ~ MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeurss B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKIACHUSX,
npemiaraTh KpUTEPUH JIJISl BBISIBJICHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEUHIA,
JienaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHATIOTUH;
pa30upaTh TOKa3aTeIbCTBA MAaTEMATHUCCKUX YTBEPKICHUHN (TPSMBIC B OT
MPOTUBHOTO), MPOBOJWTH CAMOCTOSTEIBHO HECIOKHBIEC 0Ka3aTelIbCTBA
MaTeMaThyecKux (aKkToOB, BBICTpaWBaTh AaAPTYMEHTAIMIO, MPUBOIUTH
pUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHMUS;
BBIOMpATh Croco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIlCHUs, BBHIOMpaTh Haubojee MNOAXOASIUMNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTCPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

UCIIOJIb30BaTh BOMPOCKHI KaK UCCIENOBATEIbLCKUN MHCTPYMEHT MO3HAHUS,
(bopMyIMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTHUBOpPEUYUE, HpoOIeEmMy,
CaMOCTOSATENILHO YCTaHaBIMBAaTh WCKOMOE U JaHHOE, (HOPMHPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UITUI0, MHCHHCE;

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IIJIaHY HECJIOXKHBIM
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEOBAHHE IO YCTAHOBJICHUIO 0COOCHHOCTEHN
MaTeMaTH4YECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUSI U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHHIH;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCa, a TAKXKE BBIJABUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh W HM30BITOYHOCTh HH(OpPMAlMU, JAHHBIX,
HEOOXOUMBIX JIJIsl peLICHUs 3a1a4u;

BBIOMpATh, aHAIU3UPOBATh, CHUCTEMATU3UPOBATH W HWHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABIICHUS;

BbIOMpATh (opMy TMpeACTaBiIeHUS HHPOpMAMKM M WILIIOCTPUPOBATH
peraemMbie 3aayd  CXEMaMH, JuarpaMMaMH, WHOW Tpapukodl U ux
KOMOMHAIIMSIMU;

OLICHMBAaTh HAAEKHOCTh WH(OpMALMU TO KPUTEPHUAM, MPEAJIONKEHHBIM
y4uTeneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

BOCIIPUHUMATH U (bOpMYJ'II/IpOBaTB CYKIACHMA B COOTBCTCTBUU C YCIIOBUSAMU
" OCJIsIMHA O6I_IICHI/I$I, SICHO, TOYHO, I'PaMOTHO BbIpa’KaTb CBOXO TOYKY 3PCHUA



B YCTHBIX M IMUCBbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOJy PELICHHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHBIN pPe3yJIbTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npoO0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UECH, HAIICJICHHBIC HAa TTOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXKIEHUA C CYXKICHUSIMH JIPYyTUX
YYaCTHHKOB JUaiora, OOHapy>KMBaTh pa3IiMuyve W CXOJCTBO IO3HIIMMA, B
KOPPEKTHOM popme popMyaHpoBaTh pa3HOIIIACHS, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pE3yJbTaThl  pEIICHHUs  3aJa4yd,  DKCIEPUMEHTAa,
UCCJIEIOBAHMUSI, IPOEKTA, CAMOCTOSATEIHLHO BEIOMPATh (POpMAT BHICTYIUICHUS
c y4€TOM 3aj]a4 Ipe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUH;

MOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U MHAUBHUAYaIbHOM
paboTHI MPHU PEIICHUN YUeOHBIX MaTEeMaTHYECKHUX 3a/aY;

IPUHUMATh LEb COBMECTHOM JEATEIBbHOCTH, INIAHUPOBATh OPTraHU3ALMIO
COBMECTHON paboThl, pacupelessiTb BHABI PadOT, JOroBapuUBaTHCA,
0o0CyX)aTh TPOLIECC U Pe3ybTaT pabOThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH

y4acTBOBaTh B TPYyHNIOBBIX (opmax paboTsl (0OcCyXaeHus, oOMeH
MHEHUSMH, MO3TOBBIE IITYPMBI U IPYTHUE), BHIOIHITH CBOIO YacTh PaOOTHI
U KOOPJIIMHHPOBATh CBOM JEWUCTBUS C JPYTMMHM 4YJIE€HAMH KOMAaHJbI,
OLICHMBATh KauyeCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBJISATh IJIaH, QITOPUTM pElIeHUs 3aAaud (WU ero
4acTh), BIOMpATh CIOCOO pEIICHUsS C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BapUAHTHI PEIICHUN C Y4ETOM HOBOW WH(MOPMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPoIecca U pe3ysibTaTa
pelIeHusT MaTEMAaTUYECKOH 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTH IPU PEIICHUN 3a/1a4H,
BHOCHTH KOPPEKTHUBHI B JICATCIHBHOCTh HA OCHOBE HOBBIX OOCTOSITCIBCTB,
HaWJICHHBIX OMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA JICSITEIBHOCTH MTOCTABICHHOMW LIEJIN U
YCIIOBUSIM, OOBSCHATh NMPUYUHBI JOCTHIKEHUS WJIM HEAOCTHXKCHUS IICJIH,
HAXOJIUTh OIMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI



K xoHiy oOyuenus B 7 KJjacce OOYyYArONIMICS TOJYYHT CICTYIOIIHE
MPEIMETHBIC PE3yJIbTATHI:

Yucjia 1 BLIYMCTIEHUS

BeImonHATh, codeTas yCTHBIE W MUChMEHHBIC TPHUEMBI, apuPMETHICCKHUE
JEHCTBUS C palliOHATBHBIMU YHUCIIAMH.

HaxonuTh 3HAYCHWS YHUCIOBBIX BBIPAKCHUM, MPUMEHSTH Pa3HOOOpa3HBIC
CIIOCOOBI ¥ MPUEMBI BBIUYMCIICHUS 3HAYCHUN NPOOHBIX BBIPAKECHHM, COMEPIKAIINX
OOBIKHOBEHHBIC M JIECATHUYHBIC TPOOH.

[lepexonuTh OT OmHOW (HOPMBI 3aITUCH YUCEN K APYroi (mpeoOpa3oBhIBAThH
JECATUYHYIO TPOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTHU
B 0ECKOHEYHYIO ACCATUUHYIO IPOOB).

CpaBHHBATh M YIIOPSIOYNBATH PAITIOHALHEIC YHCTIA.

OKpyTasThH YKCIIA.

BBITIONHATS TPUKUIKY U OLEHKY pe3yiibTaTa BBIYMCICHUN, OIEHKY 3HAYCHHIM
YUCJIOBBIX BBIPAKEHUH. BBIMOMHATE JAEHCTBUSA CO CTEMECHSIMH C HATYPaIbHBIMU
MOKa3aTEISIMH.

[TpuMeHSATh IPU3HAKHU ACTUMOCTH, PA3JIOKECHUE HA MHOKUATEIN HATYPaTbHBIX
YHCElL.

PemaTte mpakTUKO-OpUEHTUPOBAHHBIC 3a7a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPOTIOPIIMOHANBHOCTHIO BEIMYWH, NPOIEHTAMU, HWHTEPIPETUPOBATH
pe3yNbTaThl pelIeHUs 3a1ad ¢ Y4ETOM OTPaHWUYCHHUH, CBSI3aHHBIX CO CBOHCTBAMHU
paccMaTpUBaEMbIX 0ObEKTOB.

AJiredpanyeckue BbIpaKeHUs

Hcnonb30BaTh anredpandeckyro TEPMUHOIOTHIO U CHMBOJIUKY, TPUMEHSTh €€
B IIPOIIECCE OCBOCHHS Y4eOHOTO MaTepuania.

HaxonuTe 3HadeHUsT OYKBEHHBIX BBIPAKCHHHA TPH 3aJaHHBIX 3HAYCHHIX
MePEMEHHBIX.

BrImotHITE peobpa3oBaHus 1EI0T0 BRIPAKEHHS B MHOTOWICH TIPUBEACHUEM
MOTIOOHBIX ClTaraeMbIX, PaCKPBITHEM CKOOOK.

BEITIONTHATE YMHOKEHHE OJIHOWICHA HA MHOTOWICH M MHOTOWICHAa Ha
MHOTOWICH, MPUMEHATH (DOPMYJIBI KBaJIpaTa CYMMBI U KBaJpaTa Pa3HOCTH.

OcCymecTBIATh Pa3IOKEHUE MHOTOWICHOB HAa MHOXHUTEIH C TIOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIEr0 MHOXKHUTEJIS, TPYIITUPOBKH CIaraeMbIX, TPUMEHEHU S
bopMyI1 COKpAIIEHHOTO YMHOXKECHHUSI.

[TpumensTh mpeoOpa3zoBaHKsl MHOTOUYICHOB ISl PEUICHUS Pa3IMYHBIX 3a7ad
U3 MaTeMaTHKH, CMEKHBIX TIPEIMETOB, U3 PEATbHOU MPAKTHUKH.

Hcmonp30BaTh CBOWMCTBA CTEMEHEW C HATypalbHBIMHU IIOKA3aTEISIMU IS
npeoOpa30BaHUs BHIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA



Pemare yMHEMHBIE ypaBHEHUS C OJHOM NEPEMEHHOMW, NPUMEHSSA IIPaBHIIA
nepexoaa OT UCXOIHOIO YPAaBHEHHs K paBHOCHWIBHOMY eMy. [IpoBepsTsh, sBiseTcs
JIM YUCIIO KOPHEM YPABHEHUS.

[TpumeHsATh rpaduueckre METObI IPU PELICHUH JIUHEUHBIX YPABHEHUHM U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBISAIOLNIMXCS PEIICHHEM JMHEHHOrOo
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOM IJIOCKOCTH IpaUK JIMHEHHOTO YPAaBHEHUS C IBYMS
NEPEMEHHBIMHU, MOJIb3YSACh Tpa(UKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHHUSL.

Pemate cucTeMsl 1ByX JIMHEWHBIX YPAaBHEHUM C JByMS IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnsTh M pellaTh JMHEWHOE YpAaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH MO yCIOBHUIO 33Ja4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ1a4y NOJIyYECHHBIN PE3yJIbTaT.

DOyHKIUU

N300pakaTh HA KOOPAUHATHOW MPSAMOI TOYKH, COOTBETCTBYIOIIUE 338 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbl, 3AMCHIBATh YACIOBBIE MPOMEKYTKH Ha
anre0panvyecKkoM SI3bIKE.

OtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH I10 33JaHHBIM KOOpAMHATaM,
CTpOUTh rpaduiky TMHENHBIX GyHKIMA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUMUNA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMHU: CKOPOCTb, BpPEMs, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOMMOCTD,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[lonumate rpaduyeckuil crocod MpeACTaBICHHUS W aHalIW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peabHbBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
MpPEeIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

Hcnonb30oBaTh HayallbHbIE MPEACTABICHUS O MHOKECTBE JAEUCTBUTEIbHBIX
YHCell JJIsl CPaBHEHUS, OKPYTJICHHs U BbIUMCICHUM, N300pakaTb AEHCTBUTEIbHBIC
YHCJIAa TOYKAMH Ha KOOPJAUHATHOM MPSAMOM.

[IpumeHnsaTh moHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHH, HCIIOJIb3Yys MPU HEOOXOAMMOCTH KaJIbKYJSTOpP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUH, CONEPXKALIUX KBAJpaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEMU.

Hcnonp30BaTh 3amucu OONBIIUX W MaJbIX YHCEN C MOMOIIBIO JECATHUYHBIX
npoOeit u creneneit yucia 10.



AJiredpanyeckue BbIpaKeHUs

[IpuMeHATh TOHATHE CTENEHH C IEJIbIM [I0Ka3aTeJIeM, BBIIOIHATh
npeoOpa3oBaHus BIPAXKEHH, COIEPIKAIUX CTENIECHH C LEIbIM MTOKa3aTEJIEM.

BbITIONHATE TOXASCTBEHHBIE MPE0OPa30BaHUs pallUOHATBHBIX BRIPAKEHUN Ha
OCHOBE IMPaBUJI ICUCTBUI HaJ MHOTOUYJICHAMU U alre0pandyecKUMH ApoOsIMHU.

PackmnanpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEIIH.

[IpumeHsATh npeoOpa3oBaHusl BEIPAXKEHHUM JI pELICHUS Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

PemaTe nMHENHBIC, KBaJpaTHBIE YPABHEHUS W pPalMOHAIbHBIE ypaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI IBYX YPaBHEHUH C ABYMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE HUCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHUEM IrpapuuecKuX MpeACTaBlIeHUN (yCTaHaBIMBATh, UMEET
JU yYpaBHEHUE WM CUCTEMAa YPABHEHUM PELICHUS, €CJIM MUMEET, TO CKOJIbKO, U
npouee).

[lepexoguTh OT CIOBECHON (OPMYIMPOBKH 3aJaud K €€ anreOpandeckoi
MOJENN C IIOMOLIBIO COCTABJIECHUS YPAaBHEHUS WM CHCTEMBl YpPaBHEHUHU,
WHTEPHPETUPOBATh B COOTBETCTBUHU C KOHTEKCTOM 3aJa4M ITOJYyYEHHBII pe3yJsbTarT.

[IpuMeEHSTH CBOMCTBA YNCIOBBIX HEPABEHCTB JIJIs1 CPABHEHUS, OLIEHKH, PEILaTh
JIMHEWHbIC HEPABEHCTBA C OJIHOM IEPEMEHHON U UX CUCTEMBI, 1aBaTh rpa)ueCKyIo
WJUTFOCTPALIAI0 MHOYKECTBA PEILICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUIMHA

[TonnMath ¥ MCHONB30BaTh (HYHKIMOHAIBHBIE MOHSITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O003HAUYEHMsI), ONMpPENEITh 3HaUeHHE (YHKIUU MO 3HAYCHUIO
aprymMeHTa, OlpeaeiaTh CBOMCTBA (PYHKIUMU 1O €€ rpaduky.

Crpoutb rpaduku dJeMEeHTapHbIX GYHKIMN BUJA:

y=k/x,y=x2,y=x3,y=[x|,y= X, OIIHCBHIBATH CBOHCTBA YHCIIOBOM (DyHKINHA
o e€ rpaduxy.

K xoniy oOyuenus B 9 kiacce oOyYarONIMICS TOJYYHT CICTYIOIIHE
MIPEAMETHBIE PE3YIIBTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHHBATh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPALMOHAIIBHBIE YHCIIA.

BrimonHaTe apupmMeTHueckre 1eUCTBUS C palliOHAIbHBIMU YUCIIAMU, COUeTast
YCTHBIE U MHUCbMEHHBIE MPUEMBI, BBIMOIHATH BBIYMCICHUS C UpPpPAlMOHAIbHBIMU
YU CJIaMHU.

HaxoauTp 3Hau€HUs CTENEHEN € LIENBIMU MTOKA3aTENSIMHU U KOPHEH, BBIUYUCIATD
3HAYEHUS YUCIIOBBIX BBIPAXKEHUM.

OKpyrasTe JEHCTBUTENBHBIE YHCIIA, BBIIOJHATH NPUKUIAKY pE3yJabTara
BBIYUCJIEHN, OLIEHKY YHCIIOBBIX BBIPAKECHUM.



YpaBHeHMS U HEPaABeHCTBA

Pemars nuHelHbIe ¥ KBaIpaTHBIC YPaBHEHUS, YPAaBHEHHUSI, CBOISIINECS K HUM,
pocTeNIne APOOHO-PALUOHAIIBHBIE YPABHEHHS.

PemaTe cucteMbl ABYX JUHEWHBIX YpPaBHEHUU C JABYMsI TIEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHUMN, B KOTOPHIX OJTHO YPABHEHUE HE SBISETCS JTUHEHHBIM.

Pemiath TEKCTOBbIE 3aJauyu aIreOpandeckuMm CrnocoOoM ¢  TMOMOIIBIO
COCTaBJICHUs YPaBHEHHsI UJTU CUCTEMBI JIBYyX YPaBHEHUH C IBYMs NTEPEMEHHBIMHU.

[IpoBouTh mpocTeiiiive uccaeoBaHusl YpaBHEHUN U CUCTEM ypaBHEHHM, B
TOM YHCJIE C TPUMEHEHUEM TrpadUuecKuX Mpe/ICTaBIeHUH (YCTaHABIMBATh, UMEET
JY ypaBHEHUE WJIM CUCTEMa YpaBHEHUN pEIICHUs, €CIU HMEET, TO CKOJIbKO, U
npouee).

Pemarp nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300pakaTb
pelIeHre HEPAaBEHCTB Ha YHCIIOBOM MPSAMOM, 3alMChIBATh PELICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemmarp  cucteMbl  NTUHEHHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOYAIONIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)xkaTh pEIICHUE CHCTEMBbI
HEPAaBEHCTB Ha YHCIIOBOW MPSIMOM, 3aMTMCHIBATH PEIICHUE C TIOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPU PEILIEHUH PA3IMYHBIX 3a/1a4.

DOyHKUIMHA

Pacno3naBaTh (QyHKIIMM HW3y4eHHBIX BHIOB. [loKa3piBaTh CXEMaTHYECKH

pacnoJioKeHNe Ha KOOPJIAMHATHOM IIIOCKOCTH rpadmKoB PyHKIMM BUaA: y = kx, y =
kx+b,y=k/x,y=ax2 +bx+c,y=x3,y= Vx, y = |x|, B 3aBUCHMOCTH OT 3HAYCHUIA
K02(PGULIMEHTOB, ONMMUCHIBATH CBOMCTBA (DYHKITUH.

Crtpouth U u300pakarb CXeMaTH4ECKU rpadUKH KBaJAPATUYHBIX (PYHKIUH,
OIMMKCHIBATh CBOWCTBA KBAJPATHUHBIX (PYHKITUH TI0 UX Tpaduxam.

Pacno3naBaTh kBagpaTHuHyr0 QYHKIUIO 1O (HOopMyIie, TPUBOIUTE MTPUMEPHI
KBaJIpaTHUHBIX QYHKIUI U3 peaqbHON KU3HU, PU3UKU, TEOMETPHUH.

YucioBble NMOCT€10BATEILHOCTH H MPOrPeccuu

Pacnio3naBaTh apupMETHUECKYIO U TEOMETPUUYECKYIO POTPECCUU TPU PA3HBIX
croco0ax 3aJaHusl.

BEIMONMHATE  BBIYMCICHHWS C HUCHOJIB30BaHUEM (OpPMYNIT N-ro 4jeHa
apru(PpMETUIECKON U reOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300paxaTh YIEHBI MOCIEIOBATEIbHOCTY TOYKaMHU Ha KOOPAMHATHOM
IUIOCKOCTH.

Pemarp 3amaun, cBSi3aHHBIE C YUCIOBBIMH TOCIEAOBATEIBHOCTSIMHU, B TOM
YUCIIE 3a/1a4u U3 PEeabHOM JKU3HU (C UCIOJIb30BAHUEM KalIbKYJISATOPA, IU(MPOBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosuyecTBo 4acoB DJIeKTPOHHBIE
HaumeHoBaHHe pa3aejioB U TeM uudpoBbIe
Ne n/m P Kourpoabnsie IIpakruueckue (udpp )
NPOrpaMMbl Bcero o0pasoBaTejbHbIe
padoThI padoThI
pecypcbl
| Uucia u BeIYKCIICHUS. PariuoHalbHEIS 75 | bubnunoreka LIOK
qucia https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
2 1
2 AJreOpaNECKHe BLIPDKCHHA 7 https://m.edso0o.ru/7f415b90
bubnunorexka LIOK
3 YPaBHCHHA 1 HCABCHCTBA 20 ! https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
4 Koopunaret u rpaduicu. Gymicim 24 ! https://m.edso00.ru/7f415b90
bu6nmorexa LIOK
1
> Tosroperue u obobmenne 6 https://m.edso00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME




8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne i/m P Konrpoabnsie IIpakrHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
bubnunorexa LIOK
1 | K 15
ucna u Beruucienus. Kpagparuoie kopHu hitps://m.cdsoo.ru/7f417af8
) Yucna u BeraucicHus. CTEIIEHb C HEIbIM 7 bubnunoreka LIOK
IOKa3aTeyieM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKie BEIPaKCHUS. 5 | bubnuoreka [IOK
KBanparsslii TpéxuineH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKkue BhIpaKCHUSI. 15 | bubnnoreka [JOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus U HepaBeHCTBA. KBagpaTHbie 15 | bubnuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 13 bubnmnorexa [JOK
YPaBHEHMH https://m.edsoo.ru/7f417at8
bu6nunorexa LIOK
7 v .H 12 1
paBHEHHMs M HepaBeHCTBa. HepaBeHcTBa hitps://m.cdsoo.ru/7f417af8
bu6nunorexa LIOK
8 O .0 5
YHKIHH. LICHOBHBIC MOHATHA https://m.edsoo.ru/7f417af8
but6mmorekxa [IOK
9 o . Yucrnossie 9
yHIUHH. THCIOBbIC QyHKIIH https://m.edsoo.ru/7f417af8
but6mmorekxa [IOK
10 [ToBTOpeHue u 06001IIeHNE 6 2
BTOPEHHE H HHeHH https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

[NPOT'PAMME




9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne i/m P Konrpoabnbsie IIpakrnyeckue (upp )
NMPOrpamMMbl Bcero o0pa3zoBaTte/ibHbIE
padoThI padoThI
pecypcsl
| Yucna v Berunciienus. JleiicTBUTEIbHbBIE 9 bubnuorexa [JOK
qucia https://m.edsoo.ru/7f419d08
’ YpaBHEHHUs U HEPABEHCTBA. Y PaBHEHUS C 14 | bubnnorexa [JOK
OJIHOM IIEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 | bubmmoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
.H 16 1
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa hitps://m.cdsoo.ru/7f419d08
bubmmoreka IIOK
1 1
> Pynkin 6 https://m.edsoo.ru/7f419d08
bubnmorexa LIOK
q 1 1
6 HCJIOBBIE MOCJIEI0BATENBHOCTH 5 hitps//m.cdsoo.ru/Tf419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIHS 18 | bubmmnoreka HOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




ITOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Newm Tema ypoka Konrpoabnsie IIpakruyeckue LA
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypenI
1 [TonsiTHE palMOHAIIEHOIO YUCIa 1
) Apudmernueckue TeUCTBUS C |
paloHaIbHBIMU YHCIAMU
3 Apudmernueckue T1eUCTBUS C 1
panoHaIbHBIMU YU CIAMU
4 Apudmernueckue neiicTBus ¢ |
paloHaIbHBIMU YHCIAMU
5 Apudmernueckue neiicTBus ¢ |
paloHaIbHBIMU YHCIAMU
6 Apudmernueckue neiicTBus ¢ |
paloHaIbHBIMU YHCIAMHU
7 CpaBHeHue, ynopsg0uMBaHue |
palOHAIbHBIX YHCE
2 CpaBHeHue, ynopsa04MBaHue |
palOHAaIbHBIX YHCE
9 CpaBHeHue, ynops04MBaHue |
palMOHAIBHBIX YNCEI
10 CreneHs ¢ HaTypalabHBIM NIOKA3aTENEM 1 bubnmorexa LOK
https://m.edsoo.ru/7f4211de
11 CreneHsb ¢ HaTypalabHBIM IIOKA3aTENEM 1 bubnworexa LOK

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




bu6nmoreka [IOK

12 CreneHsb ¢ HaTypalbHBIM IIOKA3aTEIEM hitps://m.cdsoo.ru/7i42 154
13 CreneHb ¢ HaTypalbHBIM IIOKA3aTEIEM bubmmorexa LIOK
https://m.edsoo.ru/7f4218be
14 CreneHb ¢ HaTypajIbHBIM [1OKA3aTEIEM
15 Pemenrie ocHOBHBIX 3a/1a4 Ha JpooH,
MIPOLICHTHI U3 PeaIbHOM MPAKTUKU
16 Pemenrie 0oCHOBHBIX 3a/1a4 HA JpoOH,
MIPOLICHTHI U3 pPeaIbHOM MPAKTUKU
17 Pemenrie 0oCHOBHBIX 3a/1a4 HA JpoOH,
MIPOLICHTHI U3 PeaTbHOU NMPAKTHKU
13 Pemennie oCHOBHBIX 3a/1a4 Ha JpooH,
MPOLICHTHI U3 pPeabHOU MPAKTUKU
19 [IpusHaku genuMoCTH, pa3ioKeHUs Ha
MHOXHUTEJIN HATYPAIbHBIX YUCEIT
20 [Ipu3Haku genuMocTu, pa3iaoKeHUus Ha
MHOXHUTEJIN HATYPAIbHBIX YUCEIT
71 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPLUUOHAIEHOCTH
2 Peanbubie 3aBucumoctu. [Ipsimas u
oOpaTHast TPOMOPIIMOHATIBHOCTH
3 Peanburie 3aBucumoctu. [Ipsimas u
oOpaTHast IPOMOPIIMOHATBHOCTH
4 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPIHUOHATEHOCTH
)5 KonTponbHas pabota no teme

"ParnonanbHble uncia"




bu6nmoreka [IOK

26 bykBeHHBIC BRIpAKCHUS
K p https://m.edsoo.ru/7f41feec
27 Dopmyibl
28 DopmyJibl
79 [Tepemennsbie. JlonycTrmbie 3HAYCHUS
MepEMEHHBIX
[IpeobpazoBanme OYKBEHHBIX BHIPAKCHHH,
bubnuoreka [IOK
30 PacKphITHE CKOOOK M MPUBEICHHE
https://m.edsoo.ru/7f41fafa
MOJIOOHBIX CllaraeMbIX
IIpeoOpa3oBanre OYKBEHHBIX BEIPAKEHHUH,
beobp Y P bubnunoreka LIOK
31 PacCKpBITHE CKOOOK M MPUBEICHHE
https://m.edsoo.ru/7f41£fd70
IMOJJOOHBIX ClIaraeMbIX
[IpeoOpazoBanne OyKBEHHBIX BBIPAKECHUH,
32 pacKpbITHE CKOOOK U TIPUBEACHUE
MOAOOHBIX ClIaraeMbIX
[IpeoOpa3oBanre OYKBEHHBIX BBIPAXKEHUH,
33 PacKpBITHE CKOOOK U MPUBEICHHE
MOJIOOHBIX CllaraeMbIX
34 CBoiicTBa CTENEHU C HATYpaJIbHBIM bubnnorexa [JOK
MOKa3areyieM https://m.edsoo.ru/7f421382
35 CBolicTBa CTENEHU C HATYPAIBHBIM bubmmnoreka HOK
oKasarejieM https://m.edsoo.ru/7f42154¢e
36 CBOIACTBA CTETICHU C HATYPAIHHBIM bubnmnoreka [JOK
IoKas3arejieM https://m.edsoo.ru/7f4218be
bubnunorexa LIOK
37 Mmnorouie
HOTORICHRT https://m.edsoo.ru/7f42276¢e
b K
38 MHoro4ieHbl nomotexa O

https://m.edsoo.ru/7f422930




CJ'IO)KGHI/IC, BBIYUTAHUEC, YMHOXKCHHUEC

bu6nmoreka [IOK

39 MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 Ciio)eHue, BBIYMTaHUE, YMHOKEHUE bubnunoreka LIOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422cc8
A1 CnoxxeHue, BBIYUTAHUE, YMHOXKEHUE bu6nmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
4 CiioxeHue, BBIYMTaHHUE, YMHOKEHUE bu6nmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f423182
43 @opMyIIbl COKpPAIIEHHOTO YMHOXKEHUS bubmorexa HOK
https://m.edsoo.ru/7f42432a
44 @opMyIIbl COKpPAIIEHHOTO YMHOXKEHUS bubmorexa HOK
https://m.edsoo.ru/7f42464a
45 DopMyJIbl COKPALIEHHOTO YMHOXKEHUS bubmrorexa LIOK
https://m.edsoo.ru/7f424c12
46 DopMyJIbl COKPAEHHOTO YMHOXKEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f424fd2
47 @opMyIIBI COKPAIIEHHOTO YMHOXKEHUS brbmmorexa [TOK
https://m.edsoo.ru/7f4251d0
48 Paznokenre MHOTOWIEHOB HA MHOYKUTEIIH bubmorexa HOK
https://m.edsoo.ru/7f423312
49 Paznokenre MHOTOWIEHOB HA MHOYKUTEIIH bubmorexa HOK
https://m.edsoo.ru/7f4237fe
50 Paznokenre MHOTOWIEHOB HA MHOYKUTEIIH bubmorexa HOK
https://m.edsoo.ru/7f4239de
51 Paznoskenre MHOTOWIEHOB HA MHOYKUTEIIH
57 KonTponbhas pabota no teme

"Anredpanyeckue BeIpaxKeHus "




VYpaBHeHue, mpaBuiia mpeodpazoBaHus

>3 ypaBHEHUS, PAaBHOCHWJILHOCTb YpaBHEHUM
54 JIuHeitHOE ypaBHEHHE C OJJHOM NTEPEMEHHOI,
peuieHue JIMHENHBIX YpaBHEHUI
55 JInHenHoe ypaBHEHHE C OJTHOW NIEPEMEHHOM, bubnmnoreka HOK
peLIEHKE JIMHENHBIX YPAaBHEHUI https://m.edsoo.ru/7f420482
56 JIuHeitHOE ypaBHEHHUE C OJJHOM NTEPEMEHHOI,
pelieHue JIMHEMHBIX YpaBHEHUI
. bubmuoreka [{OK
57 Pewrenue 3a1au ¢ noMoLIbIO YpaBHEHUM
https://m.edsoo.ru/7f42064¢e
. bubmuoreka [{OK
58 Pewrenue 3a1au ¢ noMOLIbIO YpaBHEHUM
https://m.edsoo.ru/7f420806
59 Pemrenue 3a1au ¢ moMoIIbI0 YpaBHEHUM bubmmorexa [TOK
https://m.edsoo.ru/7f4209a0
60 Pemenue 3a1au ¢ moMoIb0 ypaBHEHUM bubmmorexa [TOK
https://m.edsoo.ru/7f420e6e
61 JIunelinoe ypaBHEHHE C IByMS bubnmnorexa [JOK
MEPEMEHHBIMH U €T0 Tpadux https://m.edsoo.ru/7f427c32
& JIuneitHOe ypaBHEHUE C IBYMS bubmuoreka [IOK
MEPEMEHHBIMU U €ro rpaduk https://m.edsoo.ru/7f427e8a
Cucrema 1ByX JTUHEHHBIX YpaBHEHHI ¢ bubmmnoreka HOK
63 JIByMs IIEPEMEHHBIMUA https://m.edsoo.ru/7f42836¢
64 CucreMa IByX JTMHEWHBIX YPABHEHHUH C
JBYMSI TIEPEMEHHBIMHU
65 Cucrema 1ByX JTUHENHBIX YPaBHEHUI €
JBYMSI IEPEMEHHBIMHU
66 Cucrema IByX JIMHEWHBIX YPAaBHEHHH C

ABYMA ICPEMCHHBIMHA




bu6nmoreka [IOK

67 Pemenue cucrem ypaBHEHUI
https://m.edsoo.ru/7f4284de
. bubnnorexa [JOK
68 Pemenue cucrem ypaBHEHUN
https://m.edsoo.ru/7f42865a
. bubnuorexa [JOK
69 Pewrenue cucreM ypaBHeHU
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHUN
71 Pewrenue cucreM ypaBHeHU
7 KonTponbhas padota no teme "JIunelinble Bbu6moteka LIOK
ypaBHeHus" https://m.edsoo.ru/7f421044
. bubnnorexa [IOK
73 Koopaunara Touku Ha npsiMoit
https://m.edsoo.ru/7f41de76
74 HucnoBble TPOMEKYTKH bubmorexa LIOK
https://m.edsoo.ru/7f41dff2
75 UucnoBble TPOMEKYTKH
76 Paccrosinne Mexay 1ByMsl TOUKaMH
KOOPJAWHATHOM MPSIMOi1
77 Paccrosinne Mexay 1ByMsl TOUKaMH
KOOPAMHATHOU MIPSAMON
78 [IpsimoyronbHas cucteMa KOOpAMHAT Ha bubmuorexa [IOK
IUIOCKOCTH https://m.edsoo.ru/7f41e16e
79 IIpsimoyronbHas cucteMa KOOpAMHAT Ha bubmuorexa [IOK
IJIOCKOCTH https://m.edsoo.ru/7f41e42a
bubnunorexa LIOK
80 [Ipumepsl rpaduKkoB, 3aJaHHBIX (GOPMYIaMU
P pet rpad 8 (bopmy. https://m.edsoo.ru/7f41e8a8
bubnunorexa LIOK
81 IIpumeprl rpapuKoB, 3aJaHHBIX (hOpMYyIaMHU
P pet rpad 8 bopmy. https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpadukoB, 3aaHHBIX (HOpMyIaMu




bu6nmoreka [IOK

83 Y i
TEHHE TpaUKOB peaTbHBIX 3aBUCUMOCTEH https://m.edsoo.ru/7f4lea24
84 Urenue rpa)uKoB peaibHbIX 3aBUCUMOCTEH
bu6nmmoreka [IOK
85 IT
OHATHE YHKILIIH https://m.edsoo.ru/7f41ef06
86 I'paduk Gyakmmm
bubnunoreka LIOK
87 Cgoi i
R https://m.edsoo.ru/7f41£078
bubnunoreka LIOK
88 i i
CoficTsa Qyniunit https://m.edsoo.ru/7f41f1fe
bubmuoreka [{OK
8 Jluneit
? unciinaz pynius https://m.edsoo.ru/7f427282
. bubmuoreka [{OK
20 Jluniefitias Gy https://m.edsoo.ru/7f427412
bu6nunorexa LIOK
1 I1 HHOM
? OCTpOEHHE rpaditica IMHEHHOI pyHKiuiH https://m.edsoo.ru/7f426d1e
92 [Toctpoenue rpadurka muHEHON QYHKIUU
93 I'padpux pynkuum y =[x|
94 I'paduk pynkumn y =[x|
KonrtponbHas pabora no teme
95 "Koop I/IHaTBII:/I rpapuku. Oynxmun" / bubmorexa HOK
P . p + PYHK https://m.edsoo.ru/7f41f50a
Bcepoccuiickas npoBepouHas paboTta
%6 Wrorosas koHTposIbHAs paboTa / bu6muoreka [JOK
Bcepoccuiickas npoBepouHas paboTta https://m.edsoo.ru/7f429c6¢
97 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJOB
Kypca 7 kiacca, 00001eHre 3HaHUIA
08 IToBTOpEHNE OCHOBHBIX IIOHATUI U METOLOB bu6muoreka [JOK

Kypca 7 kinacca, 0000IIeHre 3HaHHUHA

https://m.edsoo.ru/7f429{32




99 [ToBTOpEHME OCHOBHBIX MOHATUIA U METOJIOB 1 bubnmnoreka HOK

Kypca 7 Kinacca, 0000IeHre 3HAaHUHA https://m.edsoo.ru/7f42a0e0
100 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB |

Kypca 7 ki1acca, 000011eHue 3HaHUIA
101 IToBTOpEHME OCHOBHBIX IOHATHI U METOLOB | bubmuoreka [JOK

Kypca 7 kinacca, 0000IeHre 3HAaHUHA https://m.edsoo.ru/7f42a27a
102 [ToBTOpEHME OCHOBHBIX MOHATUIA U METOJIOB 1 bubnmnoreka HOK

Kypca 7 Kiacca, 00001IeHIe 3HAaHHHA https://m.edsoo.ru/7f42a900

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




8 KUIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne n/m Tema ypoka Konrpoabnbsie IIpakrHyeckue tupposhie
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypenr
1 KBagpaTHbiii KOpeHb U3 YKciia 1 bubmmorexa [IOK
https://m.edsoo.ru/7f42d452
2 [TonsiTrie 06 ppaLlMOHATIEHOM YHUCIIE 1 bubmorexa [IOK
https://m.edsoo.ru/7f42eaaa
3 Jecstruunbie MpUOIMKEHUS |
UPPALMOHATIBHBIX YHCEN
4 JlecsiTuunble MpUOIMKEHNS |
UPPALMOHATIBHBIX YHCEN
5 JlelicTBUTENIbHBIE YHCIIA 1
6 CpaBHeHHE TEUCTBUTEIBHBIX YHCEI 1
7 CpaBHeHuE NENCTBUTENBHBIX YUCEI 1
8 Apudmerndeckuii KBapaTHbIM KOPEHb 1
9 VYpaBHeHue BUIa X = a 1
10 CaoiicTBa apu(MeTHUECKUX KBaPAaTHBIX | bubmmnoreka HOK
KOpHEU https://m.edsoo.ru/7f42d862
1 CgoiicTBa apu(pMETHIECKUX KBAAPATHBIX 1 bubnmorexa [JOK
KOpHEM https://m.edsoo.ru/7f42d862
12 [IpeoOpazoBaHne YNCIOBBIX BBIPAKEHUH, | bubmuorexa [JOK
COJZIEpKaIMX KBaJpaTHbIE KOPHU https://m.edsoo.ru/7f42dd26
13 [IpeoOpazoBaHne YNCIOBBIX BBIPAKEHUH, | bu6muoreka [IOK

COACPpKANX KBAAPATHBIC KOPHU

https://m.edsoo.ru/7f42ded4




[TpeoOpazoBaHre YHCTOBBIX BBIPAXKEHUH,

bu6nmoreka [IOK

14
CoZepKallMX KBaJpaTHLIE KOPHU https://m.edsoo.ru/7f42e0be
1 [TpeoOpazoBaHre YHCTOBBIX BBIPAXKEHUH, bubmmoreka [JOK
COJIepKaIlUX KBaJpaTHbIE KOPHU https://m.edsoo.ru/7f42e262
16 CreneHn ¢ LETBbIM ITI0Ka3aTeIeM buGnuorexa [IOK
H https://m.edsoo.ru/7f4354a4
CranpapTHas 3anuch yncia. Pazmepsl
00BEKTOB OK arorero mupa (ot
17 3JIEMEHTA HI’I:Z)EaCTH 0 KOI::ME/I‘ICCKI/IX buGnuorexa [IOK
p A https://m.edsoo.ru/7f436098
00BEKTOB), UTUTEIIBHOCTH MTPOIIECCOB B
OKPYXKaroIIleM MUpe
. bubnnorexa [IOK
18 CBoiicTBa CTENEHH C LIETIBIM ITOKa3aTeIeM
https://m.edsoo.ru/7f435648
. bubmuoreka [{OK
19 CBoiicTBa CTENEHH C LIETIBIM ITOKa3aTeIeM
https://m.edsoo.ru/7f435648
20 CBOMCTBA CTEIEHHU C IIENIBLIM ITOKAa3aTeIEM bubnuorexa [IOK
H https://m.edsoo.ru/7f435648
21 CBOJCTBA CTEIIEHHU C IEJIBLIM ITOKA3aTEIEM buGnuorexa [IOK
1 https://m.edsoo.ru/7f43599a
22 CBOJCTBA CTEIIEHHU C IEJIBLIM ITOKA3aTEIEM bubnuorexa [IOK
H https://m.edsoo.ru/7f435¢d6
23 KBanparsslii TpéxuineH
24 KBanpaTnslii TpéxuneH
)5 Paznoxxenue kBagpaTHOrO TpEXWieHa Ha bubmuorexa [JOK
MHOXXUTEIU https://m.edsoo.ru/7f42fd38
26 Pa3noxxeHnue kBagpaTHOro TpEXWIEeHa Ha bubmuorexa [JOK

MHOXXUTCIIN

https://m.edsoo.ru/7f42fd38




KonTponbnas pabota no remam

bu6nmoreka [IOK

27 Eii;iiizg;;i I;I;IéIS'TeHeHH' https://m.edsoo.ru/7f42ec80
bubnuorexa [JOK
28 AJreOpantieckas Apode hups://m.edsogru/7f43o382
29 JomnycTtumble 3Ha4eHUsI IEPEMEHHBIX,
BXOJIAIINX B alredpandeckue BhIpaskeHus
30 JlommycTrMble 3HaYCHHSI IEPEMCHHBIX,
BXOJIAIINX B alredpandeckue BhIpaskeHus
31 OCHOBHOE CBOMCTBO aJIreOpanvecKon bubnnorexa [JOK
Ipoou https://m.edsoo.ru/7f4308e6
bubmuoreka [IOK
32 Coxparuenue apodeit https://m.edsof)_.lr?/7f430a8a
. bubmuoreka [{OK
33 Coxpamerne npobeii https://m.edsocl)_.lru/7f430f44
. bubmuoreka [IOK
34 Coxpauierne podeit https://m.edsofru/7f430f44
35 CrnoxeHue, BRIYMTAHUE, YMHOKEHUE U bubmuoreka [IOK
JieJICHUE alre0pandeckux Ipooeit https://m.edsoo.ru/7f43128¢
36 CnoxeHue, BBIUUTaHUE, YMHOKEHUE U bubnmnorexa [JOK
JIeJIeHUE alredpandeckux apooeit https://m.edsoo.ru/7f4315c0
37 CnoxeHue, BBIYUTAaHUE, YMHOKEHUE U but6mmoreka [IOK
JeJIeHne anredpanveckux apooeit https://m.edsoo.ru/7f4318¢c2
18 CrnoxeHue, BRIYMTaHUE, YMHOKEHUE U bubmmoreka [JOK
JIeJICHUE alre0pandeckux apooeit https://m.edsoo.ru/7f431a20
39 [IpeoOpazoBanue BeIpaKEHUIA, bubmuorexa [JOK

COACPpKaAINX aﬂre6pa1/1qec1<ne I[pO6I/I

https://m.edsoo.ru/7f43259c




40 [IpeoOpa3zoBanue BhIpaKEHUH, bubnmnoreka HOK
CoJIepIKalINX anredpandeckue I1poodu https://m.edsoo.ru/7f432736
A1 [IpeobpazoBanue BbIpaKeHHH, bubmmoreka [JOK
coJiepXaniux aaredpandeckue 1poou https://m.edsoo.ru/7f432736
4 KonTtponpHas pabora o teme bubmuoreka [IOK
"AnreOpanyeckast Jpoop" https://m.edsoo.ru/7f431d36
bubnmnoreka HOK
43 Kpazpatioe ypasrerie https://m.edsocL).Iru/7f4Zee1a
44 HenonHoe kBafpaTHOE ypaBHEHUE bubmmorexa [IOK
https://m.edsoo.ru/7f42eela
45 Hemnonnoe kBagpaTHOE ypaBHEHUE bubmmorexa [TOK
https://m.edsoo.ru/7f42eela
46 ®opMya KOpHEW KBapaTHOTO YpaBHEHUS bubmmorexa [IOK
https://m.edsoo.ru/7f42£158
47 ®dopMya KOpHEW KBapaTHOIO YpaBHEHUs bubamorexa LOK
https://m.edsoo.ru/7f42£3t6
48 dopMyna KOpHEHW KBapaTHOTO YpaBHEHUS brbmmorexa [TOK
https://m.edsoo.ru/7f42f5a4
bubnmnorexa [JOK
49 Teopema Buera https://m.edsogru/7f42fef0
bubnmnorexa [JOK
50 Teopema Brera hnps://m.edsoil.ru/7f430076
51 Pemenne ypaBHeHU, CBOAAIIUXCS K bubmuorexa [IOK
KBaJIpaTHEIM https://m.edsoo.ru/7f43c542
50 Pewienne ypaBHeHul, CBOAAIIMXCA K bu6muoreka [IOK
KBAaIPATHBIM https://m.edsoo.ru/7f43¢3d0
53 [Tpocreiimure ApoOHO-palliOHAIbHBIE bu6muoreka [JOK

ypaBHEHUS

https://m.edsoo.ru/7f4328c6




54 [Ipocreiimme 1poOHO-paIMOHATILHBIE bubnmnoreka HOK
YpaBHEHUSA https://m.edsoo.ru/7f432b6e
55 Pelienne TeKCTOBBIX 3a/1ay C TOMOIIBIO bubnuorexa [JOK
KBaJ[paTHbIX YpaBHEHUI https://m.edsoo.ru/7f42f75¢c
56 Pernienne TeKCTOBBIX 3a/1a4 C TIOMOIIBIO bubmuorexa [JOK
KBaJpaTHbIX YPaBHEHUN https://m.edsoo.ru/7f42{8f6
57 KoHTponbHas pabota 1o Teme bubnmnoreka HOK
"KBanparHbsle ypaBHeHuUs" https://m.edsoo.ru/7f4301f2
JIunelinoe ypaBHEHHE C IBYMS
58 MEPEMEHHBIMH, €ro rpaduK, MIPUMEPHI
pELIeHUs] YPAaBHEHH B 1IEJIBIX YHUCTIAX
JIuneliHOE ypaBHEHHE C IBYMS
59 NIEPEMEHHBIMH, €T0 rpaduK, IPUMEPHI
peLIeHUs] YPaBHEHUH B LEJbIX YHCIIAX
JInHeliHOE ypaBHEHME C IByMs
60 NEePEMEHHBIMHU, €ro rpauK, MIPUMEpHI
pelIeHNs ypaBHEHUH B LENbIX YUCIIaX
61 Pemenue cucrem 1ByX JIMHEHHBIX
YpaBHEHUU C ABYMS IEPEMEHHBIMU
2 Pemenue cucreM IByX JIMHEHHBIX
YpaBHEHUU C ABYMS IEPEMEHHBIMU
63 Pemenue cucrem IByX JTUHEHHBIX
YpaBHEHUH C ABYMSI IEPEMEHHBIMU
64 [Ipumepsl perieHns CucTeM HETMHENHBIX
YpaBHEHUU C ABYMS IEPEMEHHBIMU
65 [IpuMepsl perieHns: CUCTEM HEJTMHEMHBIX

YPaBHEHMH C IByMsI TE€pEMEHHBIMHU




['padmyeckas uHTEpIpETALUS YPABHEHUS C

66 JIBYMsI IEPEMEHHBIMU U CUCTEM JIMHEWHBIX bubamorexa LOK
. https://m.edsoo.ru/7f43d6d6
YPaBHEHUH C ABYMsl IEPEMEHHBIMU
I'paduueckas UHTEpIIpeTaLs] YPAaBHEHUS C
67 JBYMsI IEPEMEHHBIMU U CUCTEM JIMHEWHBIX bubamorexa LOK
. https://m.edsoo.ru/7f43d6d6
YPaBHEHHUH C IBYMs IEPEMEHHBIMU
68 Peienne TeKCTOBBIX 3a/1a4 C IIOMOLIBIO
CUCTEM YPaBHEHUM
69 Pemrenne TeKCTOBBIX 3a/1a4 C IIOMOLIBIO
CUCTEM ypaBHEHUH
70 Pemenne TeKCTOBBIX 3a/1a4 ¢ IOMOLIBIO
CUCTEM YPaBHEHUU
71 YucnoBsle HEPABEHCTBA U UX CBOMCTBA
72 YucnoBble HEPABEHCTBA U UX CBOMCTBA
73 HepaBeHCTBO ¢ OTHOM ITEPEMEHHOMN
74 Jlunelinbie HEPaBEHCTBA C OJTHOM bubnnorexa [JOK
MIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f42¢692
75 JIuneliHbIC HEPABEHCTBA C OJJHON bubmmnoreka HOK
MIEPEMEHHOMN U UX PEILECHUE https://m.edsoo.ru/7f42¢840
76 JIvHeiiHbIe HEpaBEHCTBA C OAHOM
MIEPEMEHHOM U UX PEIICHHE
77 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU bubmmnorexa [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42cb88
73 CucTtembl TUHEHHBIX HEPABEHCTB C OJHOU bubnuoteka [JOK
IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42cd2c
79 CucreMbl TUHEHHBIX HEPABEHCTB C OHON

MIEPEMEHHOM U MX PEIICHHE




N3o00pakeHne penieHus TMHEHHOTO

80 HEPAaBEHCTBA U UX CUCTEM HA YMCIIOBOU bubamorexa LOK
. https://m.edsoo.ru/7f42c9e4
npsIMOi
N3o0pakeHne penieHus TMHEHHOTO
81 HEPaBEHCTBA U UX CUCTEM Ha YHUCIOBOMI bubmmorexa [JOK
. https://m.edsoo.ru/7f42c9e4
npsiMOi
82 KontponbHas pabora mo Temam
"HepaBenctBa. CucrteMbl ypaBHEHH"
Bbu6motreka [JOK
83 Howsrue gyt https://m.edsofru/7f433c12
84 OO6nactb ornpeaesieHus] 1 MHOYKECTBO bubmmoreka [JOK
3HaYeHUN PYHKIIUU https://m.edsoo.ru/7f433d84
85 CniocoObI 3a1anus QyHKIUN
86 I'padux pynkumm
g7 CgoiicTBa QyHKIIUU, UX OTOOpaKEHHE Ha
rpaduxe
88 Yrenue u noctpoeHue rpaguxoB GyHKIUH
29 [Ipumeps! rpagukoB GyHKIHH,
OTpakarollUX peajbHble IPOLECCH
OYHKIINH, OMUCHIBAIOIIUE TPAMYIO U
90 06}1;aT?{yI(; HpOl‘IOpI_[I/I:I-I-IaJ'ILHiIe ’ bubmmorexa LIOK
SABHCHMOCTH, UX rpaduK https://m.edsoo.ru/7f434bbc
91 l'unepOona
bu6muoreka [IOK
- Pimepbora https://m.edsogru/7f4343e2
93 Tpaduk dyHKIH y = X° bubmoreka IIOK

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




Oyukuun y =x2,y = x3, y = VX, y = [X|;

bu6nmoreka [IOK

94 i 1
rpaduueckoe pemeHe YPaBHEHUH U https://m.edsoo.ru/7f434d38
CUCTEM YpaBHECHUU
IToBTOpEHHE OCHOBHBIX MOHATUN U
95 METOJ/I0B KypcoB 7 8 KJ1acCcoB, 00001IeHHE | bubnmnoreka HOK
3HaHui / Beepoccuiickas mpoBepoyHas https://m.edsoo.ru/7f4371aa
pabora
96 HtoroBas koHTpoINbHas padoTa / | bubmmoreka [JOK
Bcepoccuiickas mpoBepodHas paboTa https://m.edsoo.ru/7f434eb4
[ToBTOpEHNE OCHOBHBIX IMOHSATHI H
97 METOJIOB KypcoB 7 U 8 Ki1accoB, 00001eHne 1
3HAHUN
[ToBTOpEHNE OCHOBHBIX IMOHSATHH H
98 METOHOB KypcoB 7 1 8 Kj1accoB, 00001eHme 1 Bubmiorexa OK
. P ’ https://m.edsoo.ru/7f43736¢
3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATHI U
99 METOH0B KypcoB 7 U 8 Kj1accoB, 0000IIeHE 1 Bubmiorexa IOK
. P ’ https://m.edsoo.ru/7f437510
3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHSATHI U
100 METOJIOB KypPCOB 7 U 8 KiIacCcOB, 0000II[eHNE 1 bubmiorexa LIOK
. P ’ https://m.edsoo.ru/7f4376b4
3HAHUI
[ToBTOpEHNE OCHOBHBIX IMOHSATHI H
101 METOIOB KypcOB 7 U 8 KjIacCcoB, 0000IIIeHNE 1 bubmmorexa LIOK
. P ’ https://m.edsoo.ru/7f436b88
3HAHUI
[ToBTOpEHNE OCHOBHBIX ITOHATHI H
102 METOIOB KypcOB 7 U 8 KiIacCcoB, 0000IIIeHNE 1 Bubmiorexa IOK
AOB 1P » ODORI hitps://m.edsoo.ru/7f437858
3HAHUHI
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102




9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
Nem/m | Tema ypoxa Kontposbubie IIpakruueckue wHppoBnie
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypenr
PaunonaneHblie yncna, uppaldoHaabHbIC
1 9KClia, KOHCUYHBIC U OCCKOHECUHBIC 1
JECSITUUHBIE POOH
MHOXeCTBO JEUCTBUTECIHLHEIX YHCEI;
2 EMCTBUTEIILHBIE YMCIIa KAK OECKOHEUYHBIE 1
JeCATUYHBIE TpoOu
B3auMHO 0/1HO3HaYHOE COOTBETCTBUE
3 MEXy MHOYKECTBOM JEHCTBUTEIBHBIX |
YUCEJT U MHOXKECTBOM TOUYEK KOOPIUHATHOM
IpsAMON
CpaBHEHME IEUCTBUTENBHBIX YHCEIL,
4 apupMeTHyecKe JeHCcTBUS C 1
JNEHUCTBUTENbHBIMU YU CIIAMU
5 [TpubnmxEHHOE 3HAUCHNE BETHUNHBI, |
TOYHOCTH MPUOIIIKEHUS
Oxpyrienue yncesn 1
OxpyrieHne uncen 1
g [Ipukuaka u olleHKa Pe3yIbTaTOB 1
BBIYMCIICHHU I
9 [Ipukuaka u olleHKa pe3yJbTaTOB |

BBIYUCIIEHUI




JIuneitHoe ypaBHeHUE. PellieHue ypaBHEHHUI,

bu6mmorex [IOK

10 CBOJALIMXCS K IMHEWUHBIM https://m.edsoo.ru/7f43bf66
1 JIluneitnoe ypaBHeHI/IUe. Pemienue ypaBHeHui,
CBOSIINXCS K JTMHEHHBIM
12 KBagparHoe ypaBHenue. Pemenue bubnuoreka [JOK
YPaBHEHUH, CBOJAIIMXCS K KBAaIPAaTHBIM https://m.edsoo.ru/7f43c542
13 KBanparHoe ypaBHenue. Penienue bubnmnoreka HOK
YPAaBHEHUH, CBOAIINXCS K KBaJAPATHBIM https://m.edsoo.ru/7f43¢c542
14 bukBanpaTHbie ypaBHEHUS Bubmiorexa OK
https://m.edsoo.ru/7f43c3d0
15 bukBanpaTHbie ypaBHEHUS bubmorexa HOK
https://m.edsoo.ru/7f43c3d0
[Ipumepsl penieHus: ypaBHEHUHN TPEThEH U
16 4yeTBEPTOM CTEMEHEN Pa3sIoKEHUEM Ha
MHOXXHUTETH
IIpuMepsl perieHus ypaBHEHUN TPEThEU U
17 YETBEPTOU CTENEHEH pa3IOKEHUEM Ha
MHOXUTEIN
13 Pemenue npoOHO-paliiOHaNbHbBIX bubmmnoreka HOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
19 Pemenue npoOHO-paliioHaNbHbBIX bubmuoteka [IOK
YpaBHEHUI https://m.edso0o.ru/7f43c9b6
20 Pemienue TekcTOBBIX 33au anredpandeckum
METOA0M
21 Pemennie TeKCTOBBIX 3a7jau anredpandeckum
METOI0M
2 Pemennie TekcTOBBIX 3a71au anredpandeckum

METOI0M




KontposbHas padota mo teme "YpaBHEHHS C

23 . .
OJIHOM IepeMEHHOMN
VYpaBHEHUE ¢ IBYMS IEPEMEHHBIMU U €70 bubmmoreka [JOK
24 rpaduk https://m.edsoo.ru/7f43d0b4
)5 YpaBHeHUE € IBYMS IEPEMEHHBIMU U €TI0 bubnmnoreka HOK
rpadux https://m.edsoo.ru/7f43d0b4
26 CucreMa IByX JTMHEUHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU U €€ pelleHue
7 Cucrema 1ByX JUHEHHBIX YPABHEHUH C
IBYMs IEPEMEHHBIMU U €€ PELLICHUE
73 Cucrema 1ByX JUHEHHBIX YpaBHEHUI ¢
JBYMsI IEPEMEHHBIMU U €€ pelleHue
29 Cucrema 1ByX JUHEHHBIX YPABHEHUH C
IBYMs IEPEMEHHBIMU U €€ PELLICHUE
Pemenue cucrem 1B ABHEHUH, OJTHO U3
30 KOTOPBIX J'II/IHCI\/'IHOC,}:(IL}];I;TOC — BTOpPOH bubamorexa LOK
https://m.edsoo.ru/7f43d23a
CTETICHU
Pemenne cucreM qByX ypaBHEHUH, OTHO U3
31 KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU brbmmorexa [TOK
https://m.edsoo.ru/7f43d55a
CTETICHU
Pemenne cucreM qByX ypaBHEHUH, OTHO U3
32 KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU
CTETeHU
Pemenue cucrem 1ByX ypaBHEHMM, OTHO U3
33 KOTOPBIX JIMHEHHOE, a APYyroe — BTOPOM
CTETeHU
34 I'paduueckas MHTEpIIPETALUS CUCTEMbI

YpaBHEHUH C IByMs IEPEMEHHBIMU




Pemenne TekCTOBBIX 3aJa4 anre6pa1/1qec1<I/IM

35
crocoooM
36 Pemennie TekCTOBBIX 3a7a4 anredpandeckum
croco6om
KonTponpHas padota o teme "CucreMsl
37 ypaBHEHHH"
38 UucnoBbie HEPAaBEHCTBA M UX CBOMCTBA
39 UucnoBble HEPABEHCTBA U UX CBOMCTBA bubmmorexa [IOK
https://m.edsoo.ru/7f43ad5a
40 JIuHelinble HEPABEHCTBA C OJIHOM bubmmoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
A1 Jlunelinbie HEPaBEHCTBA C OJTHOM bubnnorexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
4 JIuHeitHbIe HepaBeHCTBA ¢ OJJHOM bubnnoreka [JOK
IIEPEMEHHON U UX pELICHUE https://m.edsoo.ru/7f43af08
43 Cucremsl J'II:IHCI\/'IHBIX HEPaBEHCTB C OJHOU
MEPEMEHHOMN U UX pelIeHUE
44 CucreMmsl J'II\/’IHeI\/JIHI)IX HEpPABEHCTB C OJJTHOM
MEPEMEHHON U X peIIeHUE
45 Cucremsl J'II:IHCI\/'IHBIX HEPaBEHCTB C OAHOU
MEPEMEHHOMN U UX pelIeHUE
46 KBanpaTHble HEpaBEHCTBA U UX PELLIEHUE bubmmorexa [TOK
https://m.edsoo.ru/7f43b098
47 KBagparHbie HEpaBEHCTBA U UX PEILEHUE bubmmorexa [TOK
https://m.edsoo.ru/7f43b21e
48 KBagpaTHble HEpaBEHCTBA U UX PEILLICHUE bubmmorexa [TOK
https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HEpaBEHCTBA U UX PELLICHUE




50

KBanpaTHble HepaBeHCTBA U UX pellIeHUE

I'paduueckas MHTEpIIPETAUS HEPABEHCTB U

bubnunorexa LIOK

31 CHUCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMU https://m.edsoo.ru/7f43b098
50 I'paduueckas MHTEpIIPETAIINS HEPABEHCTB U
CUCTEM HEPABEHCTB C JBYMsI IEPEMEHHBIMU
53 KontponbHas pabora no reme
"HepaBencrna"
54 KBangparuunas ¢pynkuus, e€ rpaguk u Bbu6mmotreka [JOK
CBOMCTBa https://m.edsoo.ru/7f4396¢c6
55 KBanparuunas ¢pyHkus, e€ rpaduk u bubnnorexa [JOK
CBOICTBA https://m.edsoo.ru/7f439842
56 KBanpatuunas ¢pynkus, e€ rpaduk u bubmmoreka [JOK
CBOICTBA https://m.edsoo.ru/7f4399b4
57 [Tapaboia, KOOPAMHATHI BEPITHHBI bubmmoreka [JOK
napabosibl, 0Cb CHMMETPHUH 1apadoJIbl https://m.edsoo.ru/7f439eb4
53 [TapaGosa, KOOPAMHATHI BEPIIMHBI bubmuoreka [IOK
napaloJibl, OCb CHMMETPHUH MapadoJIbl https://m.edsoo.ru/7f43a03a
59 [Tapa6o:na, KOOpIMHATHI BEPIIUHBI bubmmnoreka HOK
napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl https://m.edsoo.ru/7f43alac
60 [Tapa6omna, KOOpIMHATHI BEPIIUHBI bubnuoreka [IOK
mapaboJIbl, OCh CHMMETPHUU TTapadOoJIbI https://m.edsoo.ru/7f43a31e
61 [TapaGosa, KOOpAMHATHI BEPIIMHBI bubmuoreka [IOK
napaboJibl, OCb CHMMETPHUH MapadoJIbl https://m.edsoo.ru/7f43a526
2 [Tapabo:a, KOOpIMHATHI BEPIIUHBI
napaboIIbl, 0Cb CHMMETPHUH 11apadoJIbl
63 I'paduku pynkuumii: y = kx, y=kx + b,

y=kK/x, y=x°, y=vX, y=[x|




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

64
y=k/X, y=x°, y=vX, y=[X|
65 I'paduku pynkmmit: y = kx, y=kx + b,
y=k/x, y=X°, y=vX, y=[X|
66 I'paduxu pynkmmii: y =kx, y=kx + b,
y=k/X, y=x°, y=vX, y=[X|
67 I'paduxu pynkmmit: y = kx, y=kx + b,
y=k/X, y=x°, y=vX, y=[X|
68 I'paduku pynkuumii: y = kx, y=kx + b,
y=k/x, y=x*, y=vx, y=[x|
" " bubmmoreka [JOK
69 KonTponbnas pabota no teme "®OyHKIMH hitps://m.cdsoo.ru/7f43abs4
70 [ToHsITHE YUCIIOBO MOCIEOBATETLHOCTH bubmorexa LIOK
A https://m.edsoo.ru/7f43e6¢c6
3aaHue 1ocae10BaTeIbHOCTH
71 eKyppeHTHOH GopmyIoil u popmysoit n-ro bubamorexa LOK
PERYPP PNy pMY https://m.edsoo.ru/7f43ebda
qjieHa
7 Apudmerrueckas U reoMeTpuyecKas bubmmnoreka HOK
Iporpeccuu https://m.edsoo.ru/7f43ed7e
7 Apudmernueckas 1 reomeTpuuecKas bubmuoteka [IOK
IIPOIrpeCCUu https://m.edsoo.ru/7f43f3b4
DopMyJIbl N-TO WiIEHa apU(PMETUYECKON U
74 reoi)/lez UYECKOU IIpor I;c::il)dﬁ CYMMBI bubnmorexa LHOK
p porp el https://m.edsoo.ru/7f43f58a
MEPBBIX N WICHOB
@dopMyJIbl N-To WwieHa apuPMeTHIeCcKoi 1
. . bubnuotexa [JOK
75 reOMEeTPUYECKOM Mporpeccuii, CyMMBbI

TNEPBLIX N YWICHOB

https://m.edsoo.ru/7f43ef2c




dopMyIbl N-ro YieHa apuhMeTUIECKON U

N N bu6nmmoreka [IOK
76 reOMETPUUYECKOM MPOrpeccuii, CyMMBbI
https://m.edsoo.ru/7f43f0c6
MEPBBIX N YJICHOB
dopMyIbl N-ro YiaeHa apuhMeTUIECKON U
. . bu6nmmoreka [IOK
77 r€OMETPUYECKON ITPOrPeECCUl, CYMMBI
https://m.edsoo.ru/7f43f72e
MIEPBBIX N YICHOB
@opmyIibl N-ro WieHa apupMeTHIEeCKOi 1
. . bubnuorexa [IOK
78 r€OMETPUYECKON MTPOrPeECCUil, CyMMBI
https://m.edsoo.ru/7f43f8a0
MIEPBBIX N YICHOB
N300pakeHne 4ieHOB apu(PpMETHIECKOH U
79 r€OMETPUYECKON ITPOrPECCU TOUKaMH Ha
KOOPJAMHATHOM INIOCKOCTH
N300pakeHne 4ieHOB apu(PpMETHIECKOH U
80 reOMEeTPUUYECKOI MPOrpeccuii ToukaMu Ha
KOOPJAMHATHOM TNIOCKOCTH
81 JIMHENHBIN U SKCIIOHEHIUAIBHBIN POCT
bubmmnoreka HOK
82 CnoskHbIe MPOLIEHTHI 1
https://m.edsoo.ru/7f43fe0e
bu6mmoteka IIOK
83 CnoskHbIe TPOLIEHTHI
https://m.edsoo.ru/7f4401a6
24 KonTtponbHas pabora o teme "Yucnossle bubmmnoreka HOK
MOCJe10BaTeIbHOCTH " https://m.edsoo.ru/7t4404f8
[ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AITHUS
25 3HaHWH. 3anmch, CpaBHEHUE, JACHCTBUS C

NeWCTBUTENFHBIMU YUCIIAMH, YHCIOBas
npsiMast




HOBTOpCHI/IC, O606H.[CHI/IC n cucreMarusanusa

86 3HaHui. [IponeHTsl, OTHOIIEHMUS,
MIPOIOPIIUU
[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS
87 3HaHui. OKkpyrieHue, NpuoInKEHHE,
OIICHKA
[ToBTOpeHME, 0000IIEHNE 1 CHUCTEMATH3AIUS
. bubnuorexa [IOK
88 3HaHUH. PerneHne TeKCTOBBIX 3a/1a4
https://m.edsoo.ru/7f443b12
apu(pMETHYECKUM CIIOCOOOM
[ToBTOpEeHME, 0000IIEHNE M CHUCTEMATH3AIUS
. bubnuorexa [JOK
89 3HaHUM. Perenre TeKCTOBBIX 3a/1a4
https://m.edsoo.ru/7f443cd4
apu(METHIECKUM CIIOCOOOM
[ToBTOpEeHME, 0000IIEHUE M CHUCTEMATH3AIUS
N bubnuoreka [{OK
90 3HaHUM. Perenre TeKCTOBBIX 3a/1a4
https://m.edsoo.ru/7f443fea
apumeTnyecKkuM crnocodom
[ToBTOpeHue, 06001IeHNE U CHUCTEMATH3AIUS
. bubnuoreka [{OK
91 3Hanuii. [IpeobpazoBanue anrebpandeckux
- https://m.edsoo.ru/7f4441ca
BBIPKCHUH, TOMTYCTUMBIC 3HAYCHHS
[ToBTOpeHue, 06001IeHNE U cUCTEMaTH3AIUS
. bubnuoreka [IOK
92 3Hanuii. [IpeobpazoBanue anredbpandeckux
- https://m.edsoo.ru/7f444364
BBIPXKEHUH, TOMYCTUMbIE 3HAYCHHUSI
[ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AITUS
. bubnuotexa [JOK
93 3HaHui. [IpeobpazoBanue anredpandecKux
N https://m.edsoo.ru/7f4446f2
BBIPKEHUH, TOMYCTUMbIE 3HAYCHHS
[ToBTOpeHME, 0600IIEHNE U CUCTEMATH3AITHIS
. bubmuoreka [IOK
94 3HaHui. [IpeobpazoBanue anredGpanvaecKux

BBIpa)KeHI/Iﬁ, AO0IMYCTUMBIC 3HAYCHHA

https://m.edsoo.ru/7f444a94




HOBTOpCHI/IC, O606H.[CHI/IC n cucreMarusanusa

bu6nmmoreka [IOK

95 3HaHui. DyHK : IOCTPOEHHUE, CBOMCTBA 1
HATTI, FEYRRINI: TOCTPOCHIE, CROHCTS https:/m.edsoo.ru/7444c56
M3YYEHHBIX (PYHKITHIA
IToBTOpenue, 00o01IEHNE U CUCTEMaTU3alHs
. . bu6nmmoreka [IOK
96 3HaHU. OyHKIMU: TOCTPOEHUE, CBOMCTBA 1
N https://m.edsoo.ru/7f444f44
U3YYEHHBIX (PyHKIMIA
[ToBTOpeHME, 0000IIEHNE U CHUCTEMATH3AIUS
. . bubnuorexa [IOK
97 3HaHuil. @YHKIUU: IOCTPOEHUE, CBOMCTBA 1
N https://m.edsoo.ru/7f44516a
U3YYEHHBIX (PyHKIMI
[ToBTOpenue, 0000IIEHNE U CHCTEMATH3AIHS
. . bubnuorexa [JOK
98 3HaHUN. DYHKIIUU: TIOCTPOCHUE, CBOMCTBA 1
. https://m.edsoo.ru/7f4452e6
M3YYEHHBIX (PYHKITHIA
[ToBTOpenue, 0000IIEHNE U CHCTEMATH3AIHS
99 3Hanuil. ['papuueckoe pemenne ypaBHEHUH 1 bubmmorexa [TOK
P p yp https://m.edsoo.ru/7f445516
U MIX CHCTEM
IToBTOpenue, 0000IIeHNE U CUCTeMaTH3alHs
100 3HaHuil. ['paduueckoe penieHre ypaBHeHU N 1
U MIX CHCTEM
101 HToroBasi KOHTpoJIbHAsA paboTa 1
102 O060011eHre U crucTeMaTU3alys 3HaHUH 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

7 KJIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'II)HOI71 nporpaMmmMbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

1.1

Yucia U BEIUMCIIEHUS

BremoaaaTh , coyucTras YCTHBIC u IIMCBMCHHBIC HpI/IéMI)I,

apI/Iq)MCTI/I‘leCKI/Ie HeﬁCTBHﬂ C pallMOHAJIbHBIMHA YUCJIaAMH

1.2

Haxogute  3HaueHUs  4YMCIOBBIX  BBIPQXKCHMM,  IPUMEHATH
pa3HooOpa3HbIe CIIOCOOBI U TPUEMBI BBIYHUCIICHUS 3HAYCHUN JPOOHBIX

BLIpa)KeHPIﬁ, CoACPIKaAIIUX OOBLIKHOBEHHBIE U JCCATUYHBIC ,Z[pO6I/I

1.3

1.4
1.5

[Tepexogute oOT omHOM QopMbl 3amucu yMcen K Apyrou
(mpeoOpa3oBbIBaTh  JECATHYHYIO JApoOb B  OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATUYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO
JIECATUYHYIO POOb)

CpaBHUBATH U YIOPAIOUMBATH PAllMOHAIbHbBIE YHCIIA

OxpyrisaTh uucna

1.6

BbINONHATE NPUKHUIKY U OLEHKY PE3YJbTaTa BBIYMCICHHUM, OLEHKY
3HAYEHUW YUCIOBBIX BBIPAKCHUN. BBINOTHATH OEUCTBUS €O

CTCIICHAMU C HAaTYPAJIbHBIMU IMOKa3aTCIISIMU

1.7

1.8

HpI/IMCHHTL NPpU3HAKHU JCIUMOCTHU, Pa3JIOKCHHUEC Ha MHOXUTCIN

HaTypaJbHBIX YHCET

Pemate  IpakTHKO-OPUEHTHUPOBAHHBIE  3a/1ayd, CBS3aHHBIE C
OTHOLIEHUEM  BEIWYMH,  IPONOPLUOHAIBHOCTBIO  BEJIMYUH,
MIPOLICHTAMH, HWHTEPIPETUPOBATh pPE3YJIbTAaThl PEIICHHs 3a7ad C
y4E€TOM OTpaHUYECHUH, CBA3aHHBIX CO CBOMCTBAMHU PACCMATPUBAEMBIX

00BEKTOB

AnreGpanyeckue BbIpaKeHHs

2.1

Hcnonb3oBare anreOpanyeckyl0 TEPMUHOJOTHIO M CHMBOJIHKY,

NPUMEHSTH € B MPOIIECCe OCBOCHHS YUeOHOTO MaTepraa
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2.3

Haxomuts 3HaueHuss OyKBEHHBIX BBIPDAKEHUN TMpU  3aJaHHBIX
3HAYCHUSX MEPEMEHHBIX
BemonHATe TpeoOpazoBaHUsl IENOTO BBIPAKCHHS B MHOTOWICH

IIPUBCACHUEM HOI[O6HI)IX cJ1ara€MbIX, paCKpbITUEM CKOOOK

24

BBINOIHATE YMHOKEHUE OJHOYWIEHA HA MHOTOWIEH M MHOTO4JIEHA Ha
MHOTOWJICH, IPUMEHSTH (OpPMYJbl KBajJpara CyMMbl M KBajpaTa

Pa3sHOCTH

2.5

OcCylecTBIATh  pa3ilOKEHUE MHOTOWICHOB HA MHOMXUTEIH C
MOMOIIBIO BEIHECEHHS 32 CKOOKH OOIIETr0 MHOXKHTEJIS, TPYIITUPOBKH

CJIaraCMbIX, IIPUMCHCHUA (1)OpMy.]I COKpaH_IéHHOFO YMHOKCHHUA

2.6

2.7

3.1

3.2

[TpumeHsTH NpeoOpa3oBaHKsI MHOTOYJICHOB VIS pEILICHHs Pa3TUUHbIX
3a/1a4 U3 MaTeMAaTHKH, CMEXXHBIX IIPEAMETOB, U3 PEaJIbHON IIPAKTUKH
Hcnonp30BaTh CBOMCTBA CTENEHEW C HATYPAIbHBIMU I1OKA3aTENIMU
JUTSL Ipe00pa3oBaHus BHIpAKCHHUI

YpaBHEHMS U HEPABEHCTBA

Pemate nuHEHBIE ypaBHEHUS C OJHOM INEPEMEHHOW, NPUMEHSA
[IpaBUjIa MEPEX0Aa OT UCXOJIHOTO YPAaBHEHMS K PAaBHOCUIBHOMY EMY.
IIpoBepsITH, SIBIAAETCS JIM YACIO KOPHEM YPAaBHEHUS

[IpumensiTh rpaduueckue METOAbl MpPH PEHIeHUH JIMHEWHBIX

YPaBHEHMH U X CUCTEM

33

34

[TonGupars mnpuMepsl Hap 4YHCEN, SBISIOLIMXCS  pELIeHuEM
JIMHENHOT O YPAaBHEHUS C IBYMsI IEPEMEHHBIMU

CTpouTh B KOOPIMHATHON TNIOCKOCTH I'pauK JIMHEHHOTO ypaBHEHUS
C ABYMs MEPEMEHHBIMU; MOJIb3YACH I'paUKOM, TPUBOIUTH IPUMEPHI

pellIeHNs] ypaBHEHUS

3.5

3.6

Pemarp cuctembl [JByX JIMHEWHBIX YypaBHEHUH C JByMs
MEPEMEHHBIMH, B TOM YHUCIIe IpaduyecKu
CocTaBnsTh U peniaTh JUHEHHOE YpaBHEHHUE WM CUCTEMY JIMHEHHBIX

ypaBHCHI/Iﬁ 110 YCJIOBUIO 3aa4u, UHTCPIIPETUPOBATH B COOTBECTCTBUU

C KOHTEKCTOM 3a/1a4M MTOJIY4EHHBIN pe3yibTaT

Koopaunats! u rpadpuku. yHKIMN

4.1

N3o00paxath Ha KOOPIWHATHON MPSMOM TOYKH, COOTBETCTBYIOIIHE
3aIaHHBIM KOOpAWHATaM, JIy4Hu, OTPC3KHU, MHTCPBAJIbl, 3alIHCbHIBATH

YHUCJIOBBIE TPOMEXKYTKH Ha alNredpandeckoM si3bIKe




4.2

4.3

OTMedaTh B KOOPAMHATHOM IUIOCKOCTH TOYKHM I10 3aJaHHBIM
KOOp/AWHATaM
CrpouTts rpaduku TuHEHHBIX QyHKIHNA. CTpouTh rpaduk GyHKIUU Y

= x|

4.4

OnuceiBaTh ¢ MOMOIIBI0 (PYHKITUN W3BECTHBIC 3aBUCHMOCTH MEXY
BEIIMYMHAMU: CKOPOCTb, BpPEMsI, PACCTOSHHE, IIEHY, KOJHYECTBO,

CTOUMOCTB, ITPOU3BOANTCIBHOCTE, BPEMA, 00BEM pa6OTBI

4.5

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa

4.6

8 KJIACC

Kox
NpoBepsieMoro
pe3yJjbTara

1

[Tonnmarps rpaduueckuii crmoco0 TMpeACTaBiICHUS M aHalu3a
uHPOpPMALIMK, H3BIEKATh M HHTEPIPETUPOBATh HWH(GOPMAIMIO U3

rpauKOB peabHbIX MPOIECCOB U 3aBUCUMOCTEH

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

Yucna v BEIYUCICHUS

1.1

1.2

Hcrmonbs3oBaTh  HayajabHbIE  NPEICTABIECHUA O  MHOXECTBE
JICHCTBUTEIIBHBIX YNCEN I CPAaBHEHHUSI, OKPYTJICHUS U BBIYMCIICHH,
n300pakaTh JEMCTBUTENBHBIE YHUCIIAa TOYKAMU Ha KOOPIWHATHOM
IPSAMOM

[IpumeHsTh TOHSATHE AapU(PMETUYECKOrOo KBaJpPaTHOIO KOPHS,
HaXOJUTh KBAJpaTHble KOPHM, HCIOJIB3YSl TNPUH HEOOXOIUMOCTH
KaJIBKYJISATOD, BBIIIOJIHATh npeoOpa3oBaHus BBIPAKECHU,

COACPpKANX KBAAPATHBIC KOPHH, UCIIOJIb3Yyd CBOMCTBA KOpHCﬁ

1.3

2.1

Hcnonp30BaTh 3amucy OONBIIMX W MallbIX YHCEI C ITOMOIIBIO
JECATUYHBIX Ipo0ei u cTeneHeit uncna 10

AnreGpanyeckue BbIpaKeHHs

[IpuMeHsSITh TIOHATHE CTENEHU C IEeNBIM TOKa3aTelieM, BBITIOIHSTH

npeoOpa3oBaHus BBIPAXKEHHUH, COAEPKAIIUX CTEHNEHU C LEIbIM

IIoKa3aTcjiceM
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BBITTOMHATE  TOXIECTBEHHBIE TMPEOOpPA30BaHUSA  pallMOHATBHBIX
BBIPAXKEHUII HA OCHOBE NpaBWJI JACHUCTBUN HaJ MHOIOWICHAMU H

anreOpanvdecKuMHu JIpoOsIMH

2.3

PaCKJ'IaI[BIBaTB KBaI[paTHBIﬁ TpéX‘IJ'IeH Ha MHOXXHTCIIN

24

3.1

3.2

33

[TpumensTh IpeoOpa3oBaHUsl BHIPAKEHUHN ISl PELICHHs Pa3IuYHbIX

3a/1a4 U3 MaTEMaTUKH, CMEXHBIX IIPEIMETOB, U3 PEAIbHON ITPAKTUKHU
YpaBHEHMS U HEPABEHCTBA

Pemate JsMHEVHBIC, KBaJpaTHbIE YpPAaBHEHUS M pPalUOHAJIbHBIC
YPaBHEHHs, CBOJALIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUH C IByMs

MNEPCMCHHBIMU

IIpoBoauTh NpOCTEMIINE HCCICNOBAaHUS YPAaBHEHMH M CHCTEM
yYpaBHEHHW, B TOM YHCIE€ C TPUMEHEHHEM TIpadUIEeCKUX
npe/cTaBieHui (ycTaHaB/IMBaTh, UMEET JIM ypaBHEHUE WIM CHUCTEMa

YPaBHEHUH pEILIEHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEE)

[lepexomuTh OT cioBecHOW (GOPMYNIHMpPOBKM 3amaunm K &
anredpandeckoil MOAENH C TTOMOIIbIO COCTaBJICHHS YpaBHEHUS N
CHUCTEMBbI ypaBHeHHﬁ, HUHTCPHIPECTUPOBATL B COOTBETCTBUU C

KOHTCKCTOM 3aJa4Hn HOJ'IyLIeHHLII\/’I pe3yiibTaT

3.4

4.1

4.2

IIpuMeHATH CBOWCTBA YHCIOBBIX HEPABEHCTB [UI CPAaBHEHUS,
OILICHKH, peIIaTh JIMHEHHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM U UX
CHCTEMBI, 1aBaTh rpa)uuecKyr0 MILUTIOCTPALIMIO MHOKECTBA peIlIeHHH

HEpPABEHCTBA, CUCTEMbI HEPABEHCTB
OyHKINU
[ToruMate W WHCMONIB30BaTh (HYHKIIMOHAIBHBIE TOHATHS M SI3BIK

(TepMHHBI, CHMBOJIMYECKHE OOO3HAYEHUs), OINpPENeNATh 3HAYCHHE
(GYHKIMH 110 3HAYEHUIO apryMEeHTa, ONPEeNITh CBOMCTBA (DYHKIIUU
o e€ rpaduky
Ctpouts rpaduku 3JeMeHTapHBIX PYHKIUHM BUJIA:

y=k/x

kix




, Y =x%, y = x*, y = ||, OMXCHIBaTh CBOMCTBA YUCIOBOMN (DyHKIIMH 110 €€
rpadguky

9 KIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

1

Yucia U BEIUMCIIEHUSA

1.1

1.2

CpaBHI/IBaTB " YIOPAAOYMBATH PALMOHAJIBHBIC U UPPALIMOHAJIBHBIC

quciia

BreinonHsaTs apI/I(bMeTI/I‘-ICCKI/Ie ,Z[CI‘/'ICTBI/IH C pallMOHAJIbHBIMH YUCJIAMU,
Co4cTasd YCTHBIC U NIMCbMCHHBIC HpI/IéMI)I, BBITIOJIHATH BBIYMUCIICHHUS C

HppauOHAJIbHBIMU YK CJIaMU

1.3

HaxonuTe 3HaueHUs CTENEHEW C LENbIMU MOKa3aTeIs MU U KOPHEH,

BBIYUCIIATH 3HAYCHHU S YHCIIOBBIX BI)Ipa)KeHI/Iﬁ

1.4

2.1

OprTJ'ISITL JIEHCTBUTEIILHBIE quciia, BBIIIOJIHATD MPUKUIKY

pe3ynbTaTa BEIYACICHUMN, OLICHKY YHCIOBBIX BBIPAKEHUIN
YpaBHEHMS U HEPABEHCTBA

Pemate nMHeENHBIE W  KBaJApaTHbIE YpaBHEHMs, YpaBHEHMUS,

CBOJAINIUECA K HUM, HpOCTCfIIJ.IPIG Z[p06HO-paLII/IOHaJ'ILHLIe YpaBHCHUA

22

2.3

24

Pemate cucTemsl IByX JTMHEHHBIX YPAaBHEHHH C JIBYMS IEPEMEHHBIMU
U CUCTEMBI IBYX YPAaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBIIAETCS

JIMHENHBIM

Peniate TEKCTOBBIE 3a1a4u aJIFeraI/I‘-ICCKI/IM CIIOCOOOM ¢ IIOMOIIBIO
COCTaBJICHHUA YPAaBHCHUA WM CUCTCMBI JIBYX ypaBHeHI/Iﬁ C IBYM:

NEPEMECHHBIMU

IIpoBoauTh NpOCTEMIINE HCCIEIOBAaHUS YPAaBHEHHH M CHCTEM
yYpaBHEHHWH, B TOM UHCIE€ C TPUMEHEHHEM TIpadUIEeCKUX
IpeJCTaBIeHUN (HampuMep, yCTaHABIUBaTh, UMEET JIU YpaBHEHHE

WM CHCTEMa YPaBHEHHM pellIeHus], €ClI UMEET, TO CKOJIbKO)




2.5

2.6

Pemate JMHEHHBIE HEPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA,
n300pakaTh pelIeHNne HEPAaBEHCTB Ha YNCIIOBOU MPSIMOM, 3aIIUCHIBATh

PEIICHUE C ITIOMOIIBIO CHMBOJIOB

Pemate cumcTeMBl JITMHEHHBIX HCpaBCHCTB, CUCTEMBLI HEPABCHCTB,
BKJIIOYAOOIME KBaApPaTHOC HEPaBCHCTBO, I/1306pa)KaTb pEIICHUE
CHUCTCMbI HCPABCHCTB HaA YHUCIOBOM HpSIMOfI, 3aIIMCbIBATh PCIICHUC C

IIOMOIIbIO CHUMBOJIOB

2.7

Hcmons3oBaTh HEPABCHCTBA IIPH PCIICHUHU PA3JIMYHBIX 3a1a4

OyHKIMU

3.1

3.2

PacniosHaBath  (QyHKIMHM  W3y4eHHBIX  BHIOB.  [loka3bIBaTh
CXEMaTHUYECKH pACHOJOXKEHHEe Ha KOOPJAMHATHOH IIOCKOCTH
rpadukoB (ynkuuii Buma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCUMOCTH OT 3Ha4eHUH K0d3(p(PHUIIMEHTOB, ONMUCHIBATH CBOWCTBA
byHKUIMMA

[Toka3bpiBaTh CXEMaTHYECKH pAacIOJIOKEHHE Ha KOOPIWHATHOM
TUIOCKOCTH TpadukoB GyHKIMN BHa y = VX, Yy = |X| © ONMUCHIBATH

CBOICTBa PyHKIMI

33

Crpouth u u300paxarb CXEMaTU4YeCKH IpadUKH KBaJpaTHUHBIX
(GyHKIMI, ONKMCHIBaTh CBOMCTBA KBaJpaTHMYHBIX (QYHKIHUM MO HX

rpadukam

34

Pacno3naBaTh KBaJpaTU4HYIO0 (QYHKIUIO MO (Gopmyse, MPUBOIUTH
IpUMephbl KBaJIpaTUYHBIX (YHKIMH U3 peanbHOM KU3HH, (UMKH,

TEOMETPUH

ApudmeTrndeckasi 1 reoMeTpUUYecKas Iporpeccuu

4.1

4.2

Pacno3naBaTh apu(MeTH4ecKyl0 U TE€OMETPUYECKYIO IMPOTrPecCUU
MIPHU Pa3HBIX CITOCO0ax 3aqaHus

BBINONHATE BBIYMCICHUS C UCMOJIb30BaHUEM (HOpMYT n-TO 4iieHa
apupMeTHUeCcKOil ¥ TeOMETPUUYECKOI IPOrpeccuii, CyMMbI MEPBHIX N

YHJICHOB

4.3

I/1306pa>1<aTL YJICHBI IOCICa0BATCIBHOCTHU TOYKaMU Ha

KOOPJAWHATHOM IIOCKOCTH




4.4

Pemiate 3aaa4u, CBA3aHHBIC C YMCJIOBBIMHU ITOCJICA0OBATCIbHOCTAMU, B
TOM YHCIC 3aJayu u3 peanLHoﬁ KHU3HHU (C HCIIOJIb30BaHHUEM

KaJbKYJIATOPA, HUGPOBBIX TEXHOJIOTHIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Yucna u BBIYUCIECHUS
JlpoOu OOBIKHOBEHHBIE M JIECATHYHBIC, TIEPEX0] OT OJHON (POPMBI 3aMUCH
1.1 npobeit k apyroil. [loHsTHE palMoOHaNbHOrO 4YHCIA, 3alKCh, CPaBHEHUE,
YIOPSI0YMBAHNE PAMOHAIBHBIX YHCEIl
T Apudmernaeckue eWCTBUS C pallMOHATBHBIME YUClIaMu. Pemenne 3anau u3
' peasibHOM MPAKTUKK HA YacTH, Ha IPOOH
13 Crenenb C HaTypaldbHBIM IIOKa3aTeJeM: OIMpeselieHue, mnpeoOpa3zoBaHUe
. BBIPAKEHUI HA OCHOBE ONPEENICHUS, 3aIIUCh OOJIBIIUX YUCEI
4 [IporieHTsl, 3anuch MPOLEHTOB B BUAE ApOOH U IpoOH B BUIE MPOILICHTOB.
' Tpu OCHOBHBIE 3a/1a4M HA IPOLEHTHI, PEIICHHE 3a]1a4 U3 PEATbHON PAKTUKA
r [IppuMeHeHHEe TNpPU3HAKOB JEIMMOCTH, pa3JIOKEHUE HA MHOXKHUTEIH
. HaTypaJIbHBIX YHCEIl
L6 PeanbHble  3aBHCHMOCTH, B TOM 4YHcle TpsMas U oOpaTHas
. MIPONOPLIUOHAIBHOCTH
2 Anrebpanyeckue BbIpaXKEHUS
1 [IepemeHHBIE, YNCIOBOE 3HAYEHUE BBIPAKEHNUS C IEPEMEHHOM. JlonycThMBbIe
' 3HAYEHUS IEPEMEHHBIX
55 [IpencraBienne 3aBUCUMOCTH MEX]y BeJIWYMHAMH B BHAE (HOPMYIIHI.
' Beruucnenus no gpopmynam
53 IIpeoOpa3oBanue OYKBEHHBIX BBIP@XEHHUH, TOXAECTBEHHO paBHbIE
' BBIPAKEHUS
2.4 CBoliCcTBa CTENEHU C HATYPAJIbHBIM [TOKA3aTEIEM
Y OpnHownensl 1 MHOrowIeHbl. CTeneHb MHOTOWIeHa. CoeHne, BhIYUTaHuE,
' YMHOKE€HHE MHOI'OUYJICHOB
@opMysbl COKpAIIEHHOTO YMHOMKEHUS: KBaapaT CyMMbl U KBajapar
2.6 pazHoctu. @opmyna pa3HOCTH KBaApaToB. Pa3nokeHWe MHOTOYJIEHOB Ha
MHOXKHUTEIN




3 YpaBHeHust
31 VYpaBHeHHE, KOpPEHb YpaBHEHMs, IIpaBUja NpeoOpa3oBaHMs YpaBHEHUS,
' PaBHOCUIILHOCTh YPaBHEHUM
19 JIuHeiHOE ypaBHEHHE C OJHOW MEPEMEHHOW, YMCIO KOPHEW JIMHEHMHOTO
' YpaBHEHUS, PEUICHUE JIUHEHHBIX YpaBHCHUN
33 CocraBiieHHnEe ypaBHEHUH 110 yCIOBHIO 3aJa4i. PenieHyre TeKCTOBBIX 3a7a4 ¢
. IMOMOIIBIO YPABHEHHI
34 JluneliHoe ypaBHEHHUE C IBYMs IEPEMEHHBIMH U €T0 rpaduk
Cucrema JByX IMHEHHBIX YpAaBHEHUU C JIByMs IepeMEHHbIMU. Pemenue
3.5 CHCTEM ypaBHEHHH ClIOCOOOM MOACTaHOBKH. [IpuMephI penieHns TeKCTOBBIX
3aJ1a4 ¢ IOMOUIbIO CUCTEM YPaBHEHUM
4 Koopaunats! u rpapuku. OyHkunu
4.1 Koopaunara Touku Ha npsiMoi
42 YucnoBsle MPOMEXYTKH. PaccTosiHue MeX 1y AByMs TOUKaMU KOOPIMHATHON
. IpsAMOI
43 [IpsimoyronpHas cucrema koopauHat, ocu Ox u Oy. AGciucca U opaAUHATA
' TOYKH Ha KOOPJUHATHOM TUIOCKOCTH
44 [Ipumeps! rpadukos, 3a1aHHbIX (GopMmynaMu. UTeHue rpagukoB peaabHbIX
. 3aBUCUMOCTEN
4.5 ITonsarue Gpynkuun. I'papux pynkuuu. CroiicTBa QyHKIMIMA
4.6 Jluneiinas Gynkuus, eé rpaduk. I'padux pyHkuum y = [X|
47 I'papuueckoe pemieHHe JMHEWHBIX YpaBHEHUM M CUCTEM JIMHEWHBIX
' YpaBHEHUU
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna u BBIYUCTIECHUS
1 KBanpatusiii kopeHp u3 uyucna. [loHsTue 00 uppalMoHaIbHOM YHCIIE.
' JlecsaTuuHbIe TPUOJINKESHUS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apupMeTHYecKMX KBAJApPATHBIX KOPHEH M HX MpHMEHEHHE K
1.2 peoOpa3oBaHUIO YHCIIOBBIX BBIPAKEHUN u BBIYHCIICHUSIM.
JleicTBUTENbHBIE YUCIA




1.3 CreneHb ¢ 1enbIM MokaszaTesneM u €€ cBoiicTBa. CTaHIapTHAs 3alKUCh YUCa
2 Anrebpanyeckue BoIpaKeHUS
51 KBanpaTtHblii TpEX4seH, pa3IoKEHHE KBAaJpaTHOrO TpEX4YICHAa Ha
' MHOXKHUTEIN
2.2 Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO aJireOpanveckon qpoou
2.3 CrnoxeHue, BBIYUTAaHHE, YMHOXKECHHE, JICTICHUE alnreOpandeckux Ipoodei
2.4 PanrionansHbIE BRIpaKEHUS U UX TIPE0Opa3oBaHue
3 YpaBHEHUs 1 HEPABEHCTBA
31 KBagpatHoe ypaBHeHue, (opMyna KOpHEH KBaJpaTHOI'O YpaBHEHMS.
' Teopema Buera
3.2 Pemenne ypaBHeHuM, CBOAAIMXCA K JIMHEWHBIM U KBaJAPATHBIM
33 [Ipocreiimune qpoOHO-palOHaIbHBIE YpaBHEHUS
I'paduueckas nHTEpHIpETAIUS YPAaBHEHUH C ABYMS IEPEMEHHBIMU U CUCTEM
34 JIMHENHBIX YPaBHEHUI C IByMs NlepeMeHHbIMU. [IpuMepsl pemenns cucrtem
HEJIMHEWHBIX YPAaBHEHUN C IBYMS IIEPEMEHHBIMU
3.5 Perienune TeKCTOBBIX 3a/1au aJlreOpandeckuM crocoOom
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 01HOM ITEpEMEHHON
3.8 PaBHOCHIIBHOCTb HEPABEHCTB
3.9 JInHeliHbIe HEPABEHCTBA C OJJHON IIEPEMEHHOU
3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJIHOM MepeMEHHON
4 DOyHKIUU
i1 [lonstne @ynkuuu. OOMaCTh ONpeAenaeHUs] U MHOXECTBO 3HAaYCHHM
' ¢ynkuuu. CrnocoOsl 3ajaHus QyHKIHUN
4.2 I'paduk ¢pynkuuu. UreHue cBOMCTB GyHKINHU MO €€ rpaduKy
4.3 [Tpumeps! rpadukoB GYHKINH, OTPAXKAIOUINX PEaTbHbIE TPOLIECCH
44 @DyHKIIUY, OINUCHIBAIOUIME TNPSMYI0 U OOpaTHYIO MPOMOPIHMOHAIbHBIE
' 3aBUCHUMOCTH, UX TpapuKu
4.5 OyHKIUU y =x7 y = x°
4.6 Oynkiun y = [x, y = |x|
4.7 I'paduueckoe penieHre ypaBHEHUN U CUCTEM ypaBHEHUN

9 KIIACC




Kon

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

1 Yucna u BBIYUCIICHUS
1 ParonanbHble 4Kca, WppalMOHATbHBIE YHCIA, KOHEYHbIE U OECKOHEUYHbIE
. JECATUYHBIE JPOOH
MHOXeCTBO  NEHCTBUTEIBHBIX  4YMCEJN, JEHCTBUTEIIbHBIC YHCIA  Kak
1o OecKOHEYHbIE JeCATHYHbIE JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
. ME¥XKJy MHOYKECTBOM JCHCTBUTEIBHBIX YUCEI W KOOPJAMHATHOW MPSMOM.
CpaBHEHHE IEUCTBUTENBHBIX YHCEIT
1.3 Apudmerndeckue 1eHCTBUSA ¢ ACHCTBUTEILHBIMU YHCIIAMA
W3mepenust, mpuOikeHus, OIICHKU. Pa3Mepbl 00bEKTOB OKPYXKAIOIIETO MHPA,
14 JUIUTETILHOCTh MPOIECCOB B OKpyXkatoiiem mupe. [IpubnmxénHoe 3HaueHHe
' BEJIMYMHBI, TOYHOCTb NpuoOImxenus. Okpyriaenue yucen. [Ipuxkuaka u oueHka
pPEe3yNbTAaTOB BBIUUCICHUN
2 YpaBHEHHUS 1 HEpaBEHCTBA
2.1 YpaBHEHHU C OJHON ITIEPEMEHHON
2.2 JInneitnoe ypaBHeHue. Pemenue ypaBHEeHUH, CBOISAIUXCS K TUHEUHBIM
2.3 KBanpatHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOAAIIMXCS K KBaJPaTHBIM
4 bukBanpatHoe ypaBHeHue. IIpuMepsl pelieHuss ypaBHEHUN TpPETbe U
' YETBEPTOU CTEIECHEN Pa3JIOKEHUEM HAa MHOKUTEIIN
2.5 Pemenue npo6GHO-paliOHAIBHBIX YpaBHEHHH
2.6 CucreMsl ypaBHeHU
2.7 VYpaBHeHUE ¢ ABYMS MIEPEMEHHBIMU U €TI0 Tpauk
2.8 Pemenue cucrem 1ByX JIMHEHHBIX YPaBHEHUM € ABYMsI IEPEMEHHBIMU
50 Pemenne cucrem ByX ypaBHEHHMH, OJTHO M3 KOTOPBIX JUHEHHOE, a IPyroe —
' BTOPOM CTEIEHU
2.10 I'padmueckas uHTEpHIpETALIUS CUCTEMBI YPaBHEHUH C ABYMS IEPEMEHHBIMU
2.11 Penienune TeKCTOBBIX 3a/au alreOpandeckuM CrocoOoM
2.12 YucioBble HEPABEHCTBA U UX CBOMCTBA
2.13 Peuienne nuHENHBIX HEPABEHCTB C OJHOW IEPEMEHHOU
2.14 Pewienne cucreM ITMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOU
2.15 KBagpaTHbie HepaBeHCTBA




['padmyeckas uHTepIpeTalusi HEPABEHCTB U CHUCTEM HEPABEHCTB C JABYMS

2.16
IIEPEMEHHBIMU

3 OyHKIMU

31 Ksanparuunas ¢ynkuusa, e€ rpadpuk u cpoiictBa. [lapaGona, KoOpauHATHI
' BEPILKHBI 1apabosibl, OCb CAMMETPUHU apaboIbl

3.2 I'paduku bynkumit y=kx, y=kx+b 1 uX CBOMCTBa

3.3 ['paduku pynkuuit y=k/x, y = x* 1 ux cBoiicTBa

34 I'paduku GyHKIU , ¥ UX CBOHCTBA
4 UucnoBsle NOCIEA0BAaTENbHOCTH

il Omnpenenenue U crocoObl 3a/1aHusl YUCIIOBBIX MOCIIEA0BaTENbHOCTEHN. 3agaHue
. MOCIIEA0BATEIHLHOCTH PEKYPPEHTHOM hopmynoit u ¢popmymoii n-ro ujaeHa

42 Apudmernueckass mnporpeccus. Dopmynabl n-ro uieHa apuQMeTHUecKon
. IIPOIPECCUH, CYMMBI IIEPBBIX /1 YWIEHOB

43 I'eomerprueckass mporpeccuss. @Dopmyisbl 7n-r0  4ieHa TIE€OMETPUYECKOU
' IIPOTrPECCUH, CYMMBI IIEPBBIX 71 YWICHOB

w N306paxkenne uneHOB apu(pMETHUYECKOW U T'€OMETPUYECKON mporpeccuit
. TOYKaMH Ha KOOPAMHATHOM IUIOCKOCTH. JINHENHBIN U DKCIIOHEHIIMAIIbHBINA pOCT

4.5 CrokHbIE IPOLIEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOGOBAHUSA K MPEAMETHBIM pe3yJbTaTam
0CBOEHHUS OCHOBHOI 00pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOT'O
o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh IOHATUAMH: MHOKECTBO, ITIOJMHOXECTBO,
OIepalyy HaJ MHOXXECTBAMM;, YMEHUE OIEpUPOBATH IIOHATHUAMMU:
rpad, CBs3HBIN rpad, IepeBo, UK, TPUMEHITh UX HPU pPEIICHUH
3ajjay; yYMEHUE UCIOJIb30BaTh TIpaHuuecKkoe IpeJICTaBlICHHE
MHOXECTB JUIsl ONMCAHUs PEaJbHBIX IIPOLECCOB W SBICHUH, NpHU

peUICHUU 3a4a4 U3 APYTUX y‘Ie6HHX npeaMETOB

YMeHue OIICPHUPOBATH HOHATUAMU: OIPCACIICHUC, aKCUOMA, TCOpEMaA,
A0Ka3aTCjIbCTBO, YMCHHC pacClio3sHaBaTb MCTHUHHBIC W JIOKHBIC
BBICKA3bIBAHUA, MPUBOAWUTL HNPUMCEPBI WU KOHTPIPUMEPBI, CTPOUTH

BBICKA3bIBAHUA U OTPpULIAHUA BBICKQ3bIBaHUH

YMeHue onepupoBaTh MOHATHAMH: HaTYpaJlbHOE YMCIIO, MIPOCTOE U
COCTaBHOE 4YHUCIO, JEIMMOCTh HaTypalbHBIX YHCEN, IPU3HAKU
JIETUMOCTH, 1eJI0e YHUCI0, MOAYJb YUCIa, OOBIKHOBEHHAs JIpo0b U
JecsiTUUHas ApoOb, CTAaHJAPTHBIN BUJI YKCIIA, pallMOHAILHOE YHCIIO,
UppalMOHAIBHOE YHCIO, apu(PMETHYEeCKUH KBaJpaTHBIM KOpEHbD;
YMEHHME BBINOJHATH JCHCTBUSL € UUCIaMM, CpaBHUBAaTh W
yHOpSAOYMBATh 4YMCIIA, NPEACTABIATH YUCIA HAa KOOPAMHATHOU
NpsIMOM, OKPYIJIATH YHUCIA; YMEHHUE JeNlaTh MPUKUIKY U OLEHKY

pe3yJibTara BBIYMCIEHUN

YMeHue onepupoBaTh MOHATHUSMU: CTEIEHBb C LIEJIBIM OKa3aTeIeM,
apuMeTUUECKHUI KBaIpaTHBIN KOPEHb, MHOTOUJICH, alre0pandecKas
IpoOb, TOXIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOW CTETICHH
OOJBIIIe €AMHUIBI, YMEHHE BBITIOJHATH PAcY€Thl MO (QopMyIam,
npeoOpa3oBaHus IENbIX, JAPOOHO-PAMOHANBHBIX BBIPAXKEHUH U
BBIPAKEHHI ¢ KOPHIMH, PAa3J10KEHHE MHOTOWICHAa HA MHOXUTENH, B
TOM YHCJE C HCHOJIb30BaHUEM (OPMYN Pa3HOCTH KBAJAPaTOB H

KBaJIpaTa CyMMbI U pa3HOCTH




YMeHue onepupoBaTh NOHATHAMU: YACIOBOE PABEHCTBO, YPABHEHHE
C OJHOW IEPEMEHHOM, YHUCIOBOEC HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHE PEIlaTh JUHEHHbIC U KBAJPATHHIC YPABHEHUS,
JIPOOHO-PAMOHABHEIC YPaBHEHUS C OJTHON NEPEMEHHOM, CHCTEMBI
JBYX JTMHEHHBIX YPaBHCHUH, INHEHHBIC HEPABCHCTBA U UX CUCTEMBI,
KBaJpaTHbIE U JpPOOHO-pallMOHAIbHBIE HEPABEHCTBA C OJHOM
IIEPEMEHHOM, B TOM YHUCJIE IPU PELICHNUH 3a1a4 U3 JPYTUX [IPEAMETOB
U TPaKTUYECKUX 3aJady; YMEHHUE MHCIIOJIb30BaTh KOOPAMHATHYIO
OPSAMYI0 U KOOPJIMHATHYIO IIOCKOCTb JJISi MU300pakKeHUs peleHHi

YpaBHEHUM, HEPABEHCTB U CUCTEM

YMeHne onepupoBarh NOHITUAMU: HYHKIHA, TpaduK QyHKIHH, HYITH
(GYHKIMM,  TPOMEXKYTKH  3HAKOIOCTOSHCTBA,  MPOMEXYTKH
BO3pacTaHMs, yOBIBaHUWS, HAWOOJbIIEE W HAWMEHbIIEEC 3HAYCHHS
byHKIIH; YMEHHE  OIEpUPOBATh  IMOHATHUSIMH: npsimast
POTIOPIMOHATILHOCTD, JINHEHHAsT PYHKIUS, KBagpaTHIHas (QyHKIHS,
oOpaTHasi MPOMOPUUOHAIBHOCTh, Tapaboia, rumepOoia; yMeHHe
CTpOUTh Trpapukyd  QYHKIMM, HUCHONB30BaTh Tpapuku s
OTpe/ieIeHUs] CBOMCTB INPOLIECCOB U 3aBUCUMOCTEH, Ul pEIIeHUs
3a7a4 U3 JPYruxX y4eOHBIX MPEIMETOB U PEaTbHON JKU3HU; yMEHHE

BBIpAXAaTb (I)OpMy.]'IaMI/I 3aBUCHUMOCTU MCIKAY BCIIMYNHAMU

YMeHue  onepupoBaTb  IOHSTHUSIMM: II0CJIEI0BATENBHOCTD,
apumernueckas U TeOMETpUYECKass IPOrpecCUud; yMEHHe
UCIOJIb30BaTh CBOMCTBA MOCIEOBATEIbHOCTEH, (hOPMYIIBI CYMMBI U
o0I1ero wieHa Npyu PelIeHUH 3a1ad, B TOM 4YUCIE 3aJad U3 JPyrux

y‘-IC6HLIX NpeaAMETOB U peam,Hoﬁ KHN3HHU

YMeHne pemarh 3a1a4u pa3HbIX THUIIOB (B TOM YHCIIEC Ha MPOIEHTHI,
IO W 4YacTH, NIBIDKEHUE, paboTy, IEeHY TOBapOB U CTOMMOCTH
MMOKYTIOK M YCITyT, HAJIOTH, 3aJ]a4¥ U3 00JIaCTH YIpaBICHUS JIMIHBIMU
U ceMeWHbIMH (UHAHCAMH), YMEHHE COCTaBISTh BBIPAKEHUS,
YpaBHEHUS, HEPAaBEHCTBA M CHCTEMBI [0 YCJIOBHUIO 3aJ1ayH,
MCCJIEIOBATH MOJyUYEHHOE PEIIEHUE U OLIEHUBATh MPABIONOA00HOCTh

MOJIyYEHHBIX Pe3yIbTaTOB

YMeHne onepupoBarh MOHATUAMU: PUTYpa, TOUKA, OTPE3OK, MpsAMas,
oy, JIOMaHasl, yrou, MHOT'OYTOJIbHHUK, TPEYrOJIbHUK,

paBHOOEAPECHHBIN u PaBHOCTOPOHHMI TPEYTOJIbHUKH,




NPSIMOYTOJIBHBIN TPEYrOJIbHUK, MeIuaHa, OUCCEKTpPHCa U BBICOTA
TPEYroJibHUKA,  YETHIPEXYrOJbHHUK,  IMapajuiesiorpaMM,  pomo,
OpSIMOYTOJIBHUK,  KBajpar, Tpameuus;  OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C NPOCTPAHCTBEHHBIMH (HUTypaMH;
YMEHHE pellaTh 3a/1adyd, B TOM YHUCII€ U3 MOBCETHEBHOM JKMU3HM, Ha
HaXO0X/IEHNE F€OMETPUUECKUX BEJIUUYHUH C IPUMEHEHUEM U3YyUYEHHBIX

cBOMCTB (huryp u pakToB

10

VMeHHEe ONepHpoBaTh MOHATHSIMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapalIeIbHOCTh U MEPICHIUKYIISIPHOCTD MPSIMBIX,
yroJ MEXIy MPSIMbIMH, HEPICHIUKYISP, HAKIOHHAS, MPOCKIUS,
nogodue  ¢uryp, TOAOOHBIE  TPEYrOJbHUKH,  CHUMMETPHS
OTHOCHUTEJIPHO TOYKH U TPSIMOW; YMEHHE PACIO3HABATh PABEHCTBO,
CUMMETpHIO W momobue  ¢Guryp,  HapaulelbHOCTh U

NEPNCHAUKYIIAPHOCTD IIPAMBIX B OKPY’KAarOIIEM MHUPE

11

VYMeHue onepupoBaTh IOHATHAMM: JUIMHA, PAcCTOSHHUE, Yol
(BeMMYMHA yIJia, CHHYC U KOCHHYC yIJla TPEyroJIbHHUKa), IUIOIAb;
YMEHHUE OLICHUBAThH pPa3Mephl IPEIMETOB M OOBEKTOB B OKPYXKAIOILEM
MHUpE; YMEHHE MPUMEHATh (OPMyNbI NEepUMeTpa U IUIOUIaau
MHOT'OYTOJIbHUKOB, JUIMHBI OKPYKHOCTH U IUIOLIAAN Kpyra, o0bema
IPSIMOYTOJIBHOTO MapajliesieNnuIe a; yMEHHEe MPUMEHITh MPU3HAKU
paBEHCTBAa TPEYTOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHHKA,
teopeMy Iludaropa, TpUTrOHOMETPUYECKHUE COOTHOIICHUS JUIS

BBIYMCJICHUA OJINH, paCCTOHHHﬁ, 0 (ONENEY

12

YMmenue wu3o0paxarb IUIOCKME GUIypsl M UX KOMOHMHAIWH,
MIPOCTPAHCTBEHHbIE (UTYPHI OT PYKH, C MOMOUIBIO UYEPTEKHBIX
WHCTPYMEHTOB M JJEKTPOHHBIX CpPEICTB MO TEKCTOBOMY HIIU

CUMBOJIbHOMY OITMCAHUIO

13

YMenue ONCprupoBaTh TMOHATUAMHU: MNPAMOYroJibHad CHCTCMaA
KOOpJuHAT, KOOpJAMHATBI TOYKH, BCKTOpP, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpPAa HaA YHCIO, CKAJIAPHOC TMIPOU3BCACHUC
BCKTOPOB;, YMCHHUC HCIIOJIB30BAaTh BCKTOPbBI W KOOPJAWHATHI JJId
NpCACTAaBJICHUA JAHHBIX W PCHICHHUA 3a/ia4, B TOM YHCJIC U3 APYTHUX

y4eOHBIX IPEIMETOB U PEATHLHOM KUZHU

14

YMeHHe onepupoBaTh TOHSATHSAMHU: CTOJIOMKOBBIE M KPYrOBbIE

qUarpaMMbl, TaOJMIBI, CcpeaHee apudMeTHuecKoe, MeAHaHa,




15

16

HanOoJibIlIee U HAaMMEHBIIIEE 3HAUYCHMSI, pa3Max YHCJIOBOTO Habopa;
YMEHUE W3BJIEKAaTh, HMHTEPIPETUPOBATH M  MPEoOpPa3OBHIBATH
WHPOPMAIIHIO, TIPEJICTABICHHYI0 B TaOJMIaX W Ha JuarpamMmax,
OTPAXKAIONIYIO CBOMCTBA U XaPaKTEPUCTUKH PEATbHBIX MPOIECCOB U
SIBJICHHWI; YMEHHE pACIO3HABaTh W3MCHUYUBBIC BEIWYMHBI B

OKpYXaIoIIeM MHpPE

YMeHue onepupoBaTh NOHATHUAMHU: CIyYalHBIM ONBIT (CIydalHBIN
AKCIIEPUMEHT), JJIEMEHTApPHOE COOBITHE (dJIEMEHTAPHBIA HCXOJ)
CIIy9aifHOTO OIBITA, CIYYalHOE COOBITHE, BEPOSTHOCTH COOBITHS
YMEHHE HAXOAUTh BEPOSITHOCTH CIIy4alHBIX COOBITHI B OMbBITaxX ¢
PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pellaTh
3aJjaud METOJOM OPraHU30BAaHHOTO Mepedopa U ¢ UCHOJIb30BaHUEM
IpaBWJla YMHOXKEHHUS; YMEHUE OLIEHUBATh BEPOSITHOCTH pPEaJIbHBIX
COOBITHI U SBIIEHUI, TOHUMATh POJIb IPAKTHUUYECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKpY)XalolleM MHpPE U B IKU3HH,
3HAKOMCTBO C TIOHSTHEM HE3aBUCHMBIX COOBITHUN; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCE U €r0 POJIBIO B MAaCCOBBIX SABJICHUAX

YMeHue BbIOMpaTh MOAXOISIMIMNA HW3YYEHHBIH METOJ Ul pEeLICHUS
3a/1a4y, IIPUBOJUTH IIPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJIE U KU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB MATEMATHKHU
B HCKYCCTBE, OIIMCBIBATH OTHACIBHBIC BBIJAIOIINECA DPE3YJIBTATHI,
IIOJIy4eHHBIE B XOJ€ Pa3BUTHS MATEMATHKU KaK HayKH, IPUBOIUTH
IpUMEpPBl  MAaTEeMaTUYECKUX  OTKPBITMM W HX aBTOPOB B

OTEYECTBEHHOW U BCEMUPHON NCTOPHUH




INIEPEYEHDb 2JIEMEHTOB COJAEPKAHUSA, IIPOBEPAEMBIX HA OI'D
11O MATEMATHUKE

Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 Yucna u BBIYUCIICHUS

1.1 Harypanbnsie u nensie yucna. [IpusHaky 1eIMMOCTH LEIIbIX YUCEI

19 OObIKHOBEHHBIE W JAECATUYHBIE  JpOoOM, TMPOLEHThl, OECKOHEUHbIE
' MePUOIUUECKHIE TPOOH

13 PanmonanbHpie uyucna. ApudMmeTHyecKue OIepauud C panydoOHAIbHBIMU
. YyHuCllaMu

14 JeiicTBuTenpHble uucia. Apudmernyeckue onepanuu ¢ JIeHCTBUTENbHBIMU
. qUCIaMu

s [TpubnnxkEHHBIE BBIYMCICHMS, NpPaBUJIa OKPYIJIEHUs, NPUKHUIKA M OLIEHKa
. pe3ysbTara BBIYMCICHUN
2 Anrebpanueckue BbIPAKEHUS

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMHU )

55 Crenenp ¢ nensiM mnokasareneM. CTeneHb C palMOHAIbHBIM IOKA3aTEJIEM.
. CBoiicTBa CTeNEeHH

2.3 MHorouneHsl

24 Anrebpanueckas ApoOb

) s ApudpmeTnueckuii  KOpeHb  HaTypalpHOM  cTtemeHu.  JledicTBus ¢
' apu(pMeTUYECKUMHU KOPHSIMH HaTypalbHON CTEIEHH
3 VYpaBHEHMS U HEPABEHCTBA

- Lenble u npoOHO-panMoHanbHble ypaBHeHHA. CHCTEMBI UM COBOKYIHOCTHU
' ypaBHEHU I

1n Lenble u apoOGHO-panMoHanbHble HepaBeHCTBA. CHCTEMBI M COBOKYIHOCTHU
' HEPABEHCTB

3.3 Penrenue TeKCTOBEIX 3amau
4 YucnoBbIe IOCIEN0BATEILHOCTH

4.1 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHUs IOCIEA0BATEILHOCTEH




Apudmernueckass u reomerpuueckas mporpeccurd. Dopmyna  CIOXHBIX

4.2
IPOLICHTOB
5 OyHKIMH
OyHKUg, cmocodsl 3amanus  GyHkuuu. ['paduk  dyakumm. OOIacTh
oTIpesieNIeHus] U MHOXecTBO 3HaueHui ¢pynkuuu. Hymu pynkmun. [IpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMBbl U
MUHMUMYMbl GyHKuMd. HaunOosnbliee u HauMeHbllee 3HaYeHUE (QYHKLIHMU Ha
IPOMEKYTKE
6 KoopauHatsl Ha NpsMOi ¥ TJIIOCKOCTH
6.1 KoopaunaTthHas npsimas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomeTpus
7.1 I'eomerpuueckue Gpurypsl 1 Ux cBOiCTBa
7.2 TpeyroabHUK
7.3 MHOroyrojabHuKu
7.4 OKpy>XKHOCTb U KpyT
7.5 W3mepeHune reoMeTpu4eckKix BEeTMYUH
7.6 BekTopsl Ha IIII0CKOCTH
8 BeposiTHOCTB U cTaTHUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BeposiTHOCTB
8.3 Komb6unaropuka
8.4 MHoxecTBa
8.5 I'padmsr




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaTemaruka. Anrebpa: 7-i kiacc: 6a30BbIi ypOBEeHb: yUeOHHK; 15-¢
u3nanue, nepepadoranHoe MakaperueB FO.H., Munatok H.I'., Hemkos K.W. u
np.; nox penakuuent TensikoBckoro C.A. AKIIMOHEPHOE 00IIECTBO
«3narensctBO «lIpocBemienne»

* Maremartuka. Anrebpa: 8-i kiacc: 60a30BbIl ypOBEHB: yUeOHUK; 16-¢
n3nanue, nepepadboranHoe MaxkaperueB FO.H., Munaiok H.I'., Hemkos K.W. u
np.; nox peaakmueit Tenskopckoro C.A. AKITMOHEPHOE OOIIECTBO
«3narenbctBo «IIpocBemienue»

» Maremartuka. Anrebpa: 9-i kitacc: 6a30BbIi ypOBEHB: yUeOHHK; 15-¢
u3nanue, nepepadboranHoe MaxkaperueB FO.H., Munatok H.I'., Hemikos K.W. u
np.; non peaakuueit TensikoBckoro C.A. AKIIMOHEpHOE OOIIECTBO
«3narensctBO «lIpocBemienue»

NCIIOJIbB3OBAHUE ObOPYIOBAHUSA HEHTPA "TOUKA POCTA"

1) Hudposas nabopaTopus yuennueckas (puznka, XuMmusi, ONOJIOTHS) :

[{udpoBoit maTuuK IEKTPONMPOBOTHOCTH

[udposoit narunk pH

[{udpoBoii 1aTUMK MOJIOKEHHUS

[udpoBoit naTuuk TemnepaTypbl

[udposoit naTunk abCONIOTHOTO 1aBJICHUS

[Mudposoit ocuumuiorpadpuyecKuil 1aTIuK



Becsl anekrponnbie yueoHsie 200 r

Muxkpockort: uppoBOi WM ONTUYECKUH ¢ yBearndeHneM ot 80 X
HabGop /u1st U3roToBICHUSI MUKPOIIPETIapaTOB

Muxkpornpemnapatsl (Ha6op)

CoeauHuTeNbHBIE TPOBOJIA, TIPOIPAMMHOE 00ECTICUeHHE, METOANYECKIE
yKa3aHus

KOMILJIEKT COMYTCTBYIOIIMX 3JIEMEHTOB JIJISl ONBITOB IO MEXAHUKE
KOMILJIEKT COMYTCTBYIOIIMX AJIEMEHTOB ISl ONBITOB MO MOJIEKYJIAPHON
busuke

KOMIIJIEKT COIIYTCTBYIOIIMX JIEMEHTOB IS OIBITOB IO 3JIEKTPOINHAMUKE
KOMIIJIEKT COMYTCTBYIOIIMX JIEMEHTOB ISl ONBITOB 10 ONTUKE

2) KommuiekT mocyapl 1 000py0BaHUS JJ1 YICHUYECKUX OMBITOB ((pu3uka,
XUMUsI, OUOJIOTHUS):

[lITatuB 1a00PaTOPHBIN XUMUYECKUI

Hab6op vamek Iletpu

Habop uHCTpyMEHTOB npenapoBaIbHbIX

JIoKKa U1 COKMTaHUS BEIIECTB

Crynka dapdopoBas ¢ mecTukom

HaGop 6anok a1 XpaHeHus TBepAbIX peakTUBOB (30 —50 mu)

Habop ckiissHOK ((hs1akoHOB) AJ1 XpaHEHHs] paCTBOPOB PEAKTUBOB
Ha6op npubopox (I1X-14, T1X-16)

[TpuGop 11 mosrydeHus ra3os



CnupTtoBka

['oprouee s ciMpTOBOK

dunsTpoBaibHas Oymara (50 miT.)

Kon6a konnueckas

[Tamouka cTekisiHHAs (C pe3MHOBBIM HAKOHECYHUKOM )

Yamieuka /s BeIIapUBaHUS (BbIapUTEIbHAS YallleuKa)

MepHblid TUAUHAP (TTACTUKOBBIN)

Boponka ctexiisHHas (Manas)

Crakan crexiasHHbIN (100 M)

["a300TBOAHAs TPYOKa

3) O6GopynoBaHue 11 IEMOHCTPAITMOHHBIX OIBITOB:

[lITatuB neMoHcTpanmoHHbIi: HazHaueHue: mpoBeAeHUE IEMOHCTPAIMOHHBIX
OTBITOB, OCHOBAHUE, CTEPIKECHb, JIAMIKU, KOJIbIIAa, My(DTHI

Cronuk noabeMHblid: Tun cTonuka: yueOHbIM/ 1abopaTopHbIiA, O1Iopa,
CTEp>KE€Hb BUHTOBOM, BUHT PErYJIUPOBOYHBIN: HATMUKE, PYHKIHS TOabeMa 1
OMYCKaHUsI CTOJIMKA

M CTOYHMK MOCTOSTHHOTO M TIEPEMEHHOTO HANPSHKEHUS:

Ha3znaueHue: 11 NUTaHUS PETYIUPYEMBIM IEPEMEHHBIM U MMOCTOSIHHBIM
TOKOM 3JIEKTPUUECKUX cXeM, yacToTta, ['1;: 50, morpebisiemast MOIHOCTh, BA:
10

MaHOMETp KUAKOCTHOM IEMOHCTPALIMOHHBIN:

Hasnauenue: nis uamMepenus nasiaenus 10 300 mm



BOJISTHOTO CTOJI0A BBIIIE U HUKE aTMOC(EPHOTO JaBICHUS
crexisiHHast U-oOpa3Hast TpyOka Ha MO/ICTaBKe

KamepTon Ha pe3oHaHcHOM smuke: Haznauenue: nis
JIEMOHCTPAIIMK 3BYKOBBIX KOJIEOAHUM U BOJIH,

JIBa KAMEPTOHA HA PE30OHUPYIOIINX SIINKAX

PE3UHOBBIN MOJIOTOUYEK

Hacoc BakyymHBIH € 35ieKTponpuBoaoM: Ha3zHauenue:
CO3/IaHUE pa3psHKEHUS UM W30BITOYHOTO JaBJICHUS B
3aMKHYTBIX 00bE€Max, ONBIThI: KUTICHUE KUIKOCTU MTPU TOHUKEHHOM
JIaBJICHUH, BHELIIHEE U BHYTPEHHEE JABJICHUE U JP.
Tapenka BakyymHas: HazHaueHue: neMoHcTpanus
OTIBITOB B 3aMKHYTOM 00BbEME C Pa3peKEHHBIM

BO3/yXOM, OCHOBaHHE C KPAHOM, KOJIOKOJI U3 TOJICTOTO CTEKJIA,
PE3UHOBAs MPOKJIAIKA, SJIEKTPUUECKUNA 3BOHOK

Benepko Apxumena: Haznauenue: qeMoHcTpanus
JEUCTBUS KUJKOCTH HAa MOTPYKEHHOE B HEE TEJIO U
M3MEPEHUE BEIMUUHBI BHITAIKUBAIOIIEH CUJIBI,

BEJIEPKO, TEJIO MIJIUHIPUIECKON (POPMBI, Py KUHHBIN
JTUHAMOMETP

OrnuBo Bo3aymHoe: HazHaueHnue: neMmoHCTpaus
BOCIUJIAMEHEHUS TOPIOYEH CMECH IIpU €€ ObICTPOM

CXXaTuu, TOJICTOCTSHHBIN MUWJINHIAP, IIOPIICHL Ha



METAJJTMYECKOM IIITOKE C PYKOSITKOM, OICTaBKa JJIsl
UUJIMH]pA

[Tpubop A qeMOHCTpallUK JABICHUS B KUAKOCTH:
Ha3naueHue: n1eMOHCTpanysi U3BMEHEHUS IaBJICHUS C
rIIyOMHOM MOTPY>KEHU S, TaTYUK JaBICHUS, KPOHIITEWH JUIsl KPETJIeHUs Ha
CTEHKE COCyJla

[Tpubop st neMoHCcTpalu aTMOCPEPHOTO JaBICHUS
(marpeOyprckue nonymapusi): Haznauenue:
JEMOHCTPALIMS CHIIbI aTMOC(EPHOTO AaBICHMUS,

JIBa pa3bEMHBIX METAIUIMYECKUX MOJIyIIapHs C
MPOYHBIMH PYYKAMHU U XOPOIIIO MPUILITU(OBAHHBIMU
KpasiMU, HUIIIEINIb C KPAaHOM

CO37aBa€MO€ BHYTPHU IIAPOB BAKYYMMETPUUYECKOE
nasiienue: He MeHee 0,05 MIla, makcuManbHOE pa3phIBAIOLIEE YCUIIHE: HE
menee 90 H

Ha6op ten paBHOro oobema: Haznauenue: ms
OMPEJICIICHNS] U CPABHEHHUSI TEMIIOEMKOCTHU U

IJIOTHOCTH Pa3IMYHBIX TBEPJIbIX MAaTEPUAJIOB,
HUAJIMHJPBI U3 Pa3IMYHBIX MaTEepPUAJIOB: HE MEHee 3 IT.,
KPIOYKH JIJIs1 TOABEIIMBAHUS IUJIMHIPOB

HaGop ten paBHOM Maccel: HazHauenue: s

OMpcCACICHUA U CPABHCHHNIO IINIOTHOCTU PA3JIMYHBIX



MaTepUaJIOB, HWJIMHIPHI U3 Pa3JIMYHbIX MATEPUAJIOB: HE MEHEE 3 IIT.,
KPIOYKH IS TOABEIIMBAHUS HAJIMHIPOB: HAJINUNE
Cocynpl coobmiaronuecs: HaznaueHnue: 1eMoHCTparus
OJIMHAKOBOT'O YPOBHS OJHOPOJHOM KUIKOCTH B
COOOMIAIONINXCS MKy CO00M cocymax pa3Hoil
bopmbl,

COOOMIAIONINECS CTEKIITHHBIE TPYOKH pa3HOU (POpPMBI:
HE MeHee 3 IIT.,

ITOJCTABKA: HAJINYNE

TpyOka Hetotona: Haznauenue: nemoHcTpanus
OJTHOBPEMEHHOCTH Ma/ICHHSI PA3JIMYHBIX TEJ B
pa3peKEHHOM BO31yX€E,

(GyHKUHS OAKIIOYEHUS K BAKYYMHOMY Hacocy:
HaJnyue,

yiHa TpyOku: He MeHee 80 cM.,

pPEe3MHOBBIEC IPOOKH, HUIIIIEIh: HATMYHE,

KOJIMYECTBO T€J B TpyOKe: HEe MeHee 3 IIIT.

[[Tap IMackans: Haznauenue: geMoOHCTpanus nepeiadau
IIPOU3BOIUMOTO Ha )KUJAKOCTh JABJICHHS B 3AMKHYTOM
COCyJl€, JEMOHCTPALHNs MOIbEMA KUIKOCTH O]
nercTBreM aTMOC(hEpHOTO AaBJICHMUS,

MeTaJlJIMYEeCKUi MUJIMHAP C OoIIpaBaMH, HIOPIICHBL CO



IITOKOM, MOJIBIM METAJIUTMYECKUN 1IAP C OTBEPCTUSIMU:
HaJIU4He,

JUTMHA [UIKMHJpA: HE MeHee 22 cM,

JAAMETP 11apa: He MEHee 8 cM

[ITap ¢ xonbrom: HazHaueHue: neMOHCTpaLUs
paclMpeHus TBEPAOTO TeJIa IPU HArPEBAHUU,
HITATUB, METAJUIMYECKOE KOJIBIIO ¢ MY(PTOM, 1m1ap ¢
LICIIOYKOM: HAJIU4Ke,

JUIMHA LIeno4YKy: He MeHee 80 MM,

JTUaMETp 11apa: He MeHee 25 MM

[Hunuaapsl cBUHIIOBBIE cO cTpyroMm: HazHauenue:
JIEMOHCTPAIHS B3AUMHOTO MPUTSIKEHUS MEXKTY
aTOMaMU TBEPABIX TEIl,

KOJINYECTBO OJMHAKOBBIX LIMJIMHAPOB: HE MEHEE 2 IIIT.,
MaTepuaj HAINHAPOB: CTallb U CBUHELI,

KPIOYKH JIsl TIOJIBEIIIMBAHUS: HATTUYHE,

CTpYT, HalpaBJIstoIIas TpyOKa: HaIH4Ine

[Tpu6op Jlenma: HasHaueHue: 11 ucciaeoBaHUs
3aBUCUMOCTH HAIlPaBJICHUS UHIYKIIMOHHOTO TOKA OT
XapakTepa U3MEHEHUs] MAarHUTHOTO MOTOKa,

CTOMKa C KOPOMBICJIOM: HaJln4uue,

KOJIMYCCTBO aJIIOMMHHECBBIX KOJICII: HC MCHECC 2 mT.,



MpOpe3b B OJTHOM U3 KOJIEI]: HAJTuIue

Marsut gyroo6pa3Hblil 1eMOHCTPAIIMOHHBIH:
Ha3naueHue: 1eMOHCTpalys CBOMCTB NOCTOSHHBIX
MAarHHTOB,

THUIl MarHuTa: HaMarHM4eHHbIA OPYCOK,
KOJIMYECTBO 1IBETOB MarHuTa: HE MeHee 2,
0003HaYeHUE MOTIOCOB MarHUTa: HaJIu4ue
Marsut nojocoBoi 1€MOHCTpaIlMOHHBIH (apa):
Hasnauenue: 1eMOHCTpalysi CBOMCTB MOCTOSHHBIX
MAarHHuTOB,

THUIl MarHuTa: HaMarHUYeHHBIA OPYCOK
MPSIMOJIMHEWMHON (DOPMBI,

KOJIMYECTBO [IBETOB MarHuTa: HE MeHee 2,
0003HaYeHUE MOTIOCOB MarHUTa: HaJTU4Yue
Crpenku marauTHbie Ha mtatuBax: Haznauenue:
JIEMOHCTpaLUs B3aUMOACICTBUSI OJIFOCOB MAarHUTOB,
OpUEHTAIlMM MarHUTa B MarHUTHOM TIOJIE,
HaMarHWYeHHAsl CTPEJIKa: HAJIM4Yue,

KOJIMYECTBO 1IBETOB MarHuTa: HE MeHee 2,
MOJICTaBKa: HAJIUYWE

HaGop nemoHCTpanimoHHbIN "IneKkTpocTaTuka"

(371eKTpOCKOMBI (2 MIT.), cyATaH (2 IIT.), Hajoyka



CTEKJISTHHAS, TTaJI0uKa Y00OHUTOBASI, I TATUBHI
u3oJupytomue (2 mir.)

Marimna s5ekTpodopHasi Wik BHICOKOBOJIBTHBIN
ucTOoYHUK: HazHaueHue: 1y nojrydeHus
ANEKTPUYECKOTO 3apsA/ia BBICOKOTO MOTEHIIAAJIA U
MOJTYYEHHUSI UICKPOBOTO paspsija,

JIMCKHU Ha CTOMKAX: HaJIU4uue,

KOJWYECTBO JICHICHCKNX OaHOK: HE MEHeE 2,
MOJCTaBKa: HAJIUUUE

KommiekT nipoBojioB: JlyinHa: He meHee 500 MM - 4 T
, 250 MM - 4 mrT., 100 MM - 8 mIT., HA3HAYECHHE: IS
MOKJTIOYSHUS IEMOHCTPAIMOHHBIX PHUOOPOB U
000py10BaHUS K UCTOYHUKY TOKa, JJi1 COOpKU
AIEKTPUUYECKUX IeTNeH, BKIIK0Yas 3JIEMEHTHI U3 paOOThI
"IIoCTOAHHBIN JIEKTPUIECKHAN TOK"

4) O6opynoBanue AJi1 1a00PaTOPHBIX PAOOT U yUSHUYECKHUX
onbITOB (Ha 6aze komIuiekToB st OI'D)

[[ITatuB MabOpPaTOPHBIN C IEPKATEIIMHU

BECHI DJICKTPOHHBIE

MEH3YypKa, npeaen uzMepenus 250 M

nuHamoMmetp 1H

nruHamoMmetp SH



HWIMHAP CTaJIbHOU, 25 cM3

HWIMHAP ATFOMUHUEBBIN 25 cM3

HWIMHAP aTIOMUHUEBBIN 34 cM3

IAJIMHJIP TUTACTUKOBBIA 56 cM3 (117151 U3MEPEHUST CUITBI
Apxumena)

npyxuHa 40 H/m

npyxuna 10 H/m

rpy3bl o 100 r (6 mit.)

rpy3 HaOOpHBIN yCTaHABIMBAET Maccy ¢ marom 10 r
MEpHasl JICHTa, TUHEWKA, TPAHCTIOPTHUP

OpYCOK C KPIOYKOM M HUTBIO

HanpasJjsomas JJinHo He MeHee 500 mM. JomKHBI
ObITH 0OecreueHbl pa3Hble KO3()PUIUEHTHI TPEHUS
Opycka 1o HampapJIsIoIIeH

CEKYHJIOMEp AJIEKTPOHHBIN C TaTUUKOM
HANpaBJSAIOIAst CO MIKAJION

OpYCOK JE€pEBSIHHBIN C TyCKOBBIM MarHUTOM
HUTSIHOM MasiTHUK C TPY30M C IMyCKOBBIM MarHUTOM U C
BO3MOXXHOCTBIO U3MEHEHUS JYTMHBI HUTH

phIvar

OJIOK ITOABVYKHBII

& mT.



0JIOK HEMOABUKHBIN

KJIOPUMETP

TEPMOMETP

MCTOYHUK MUTaHUS TTOCTOSIHHOTO TOKA (BBIMPSIMUTEINb
C BBIXOJIHBIM HamnpspkeHueM 36-42 B niu GatapeiHbIi
OJIOK ¢ BOBMOYKHOCTBIO PETYJIMPOBKH BBIXOHOTO
HaIPSHKCHUS

BOJILTMETP ABYyXIpeacnbHbIi (3 B, 6B)

amriepMeTp AByxmnpeaenbHbiit (0,6A, 3A)

pesuctop 4,7 Om

pesucrtop 5,7 Om

namriouka (4,8 B, 0,5 A)

nepeMeHHbIi pe3uctop (peoctat) 10 10 Om
COEMHUTENbHBIC MPOBOA, 20 MIT.

KITFOY

Ha0Op MPOBOJIOYHBIX PE3UCTOPOB PlS

cobuparomas JuH3a, hokycHoe paccrosiaue 100 mm
coOuparoias JuH3a, GoKycHoe pacctosiHue SOMM
pacceuBaronias JJMH3a, (POKyCHOE pacCTOSIHUE -75MM
IKpaH

ONTUYECKAS] CKAMBbSI

cnang «Mogaens nmpeamerar»



OCBETHUTEIIb
MNOJIYLUMJIMHJP C TUIAHILIETOM C KPYTOBBIM
TPAHCIIOPTUPOM

[Tpubop A n3ydeHus ra3oBbIX 3aKOHOB
Kanuuisipsl

HMudpakunonnas pemerka 600 mWTpuxos/Mm
Hudpakunonnas pemerka 300 mwTpuxos/Mmm
3epkaio

Jlazepnas yka3ka

[Tonsiponp B pamke

Illenu FOnra

Karymika moTok

bnok qnonos

biiok koHAEHCATOPOB

Kommnac

Maruaut

DJIEKTPOMArHUT

OnuiIKH xeje3Hble B 0aHKe

METOANYECKHUE MATEPHUAJIBI IUISA YHUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukar 203213900564843355954824568531 281433305066908450
Bnageney Bonkoea HatanbA KMeBaHoBHa

OedcTerTened C12.10.2024 no 12.10.2025
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