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IHHOACHUTEJIBHASA 3ATINCKA

HopmoTtuHo-mipaBoBas 6aza:

1. ®epepanbublii 3ak0H 0T 29 nexadps 2012r.Ne 273 @3« O6 oOpazoBanuu B Poccuiickoit
denepauu.»;

2. ®I'OC ocHOBHOTO 00mIEr0 OOpa30BaHMs, YTBEPKICHHBIH MpHKa3oM MUHHCTEPCTBA
npocselenus Poccuiickoit @enepanuu ot 31.05.2021 Ne287;

3. ®DenepanbHas oOpa3oBatenbHas nporpamma OCHOBHOT'O oobwero
00pa3oBaHUs,YTBSKICHHAS MPUKa3oM MUHHCTEpCTBA TPOCBEIICHUsS Poccuiickoit
®enepauuu ot 22.12.2022 nox Ne71764.

AnreOpa sIBISI€TCS OJHMM W3 OTIOPHBIX KYpPCOB OCHOBHOTO OOIIEro oOpa3oBaHUsA: OHa
obecrieunBaeT HU3YUYCHHUEC APYTUX OUCHUILINH, KaK CCTCCTBECHHO-HAYYHOI'O, TaK U TYMAaHUTApHOTO
IIUKJIOB, €€ OCBOEHHE HEOOXOIUMO ISl TIPOJIOJKEHUST 00pa30BaHMs U B TIOBCEIHEBHOM JKH3HH.
Pa3Butne y oOyuaromuxcs Hay4dHbIX [PEACTAaBICHUN O NPOUCXOXKAEHUU U CYIIHOCTH
anredpandeckux aOCTpakIHii, crnocobe OTpakeHHWs MaTeMaTHYecKOW HayKoW SBICHUH U
MPOIIECCOB B TPUPOJEC H OOIIeCTBE, POJIM MATeMaTHYECKOTO MOJEIHPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTHKE CIIOCOOCTBYET (OPMUPOBAHUIO HAYYHOIO MHPOBO33PEHUS M KauecTB
MBITIUICHHS, HEOOXOMUMBIX JJI aJanTalud B COBPEMEHHOM HH(poBoM oOmiecTBe. M3ydeHune
anreOpbl o0ecTieunBaeT pa3BUTHE YMEHUS HAOIOIaTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHYHOCTH MBIIIJICHUS, CIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBIBAaTh CBOU
JEWCTBUSL U BBIBOJIBI, (POPMYIIMPOBATH yTBepKAcHUsA. OCBOCHUE Kypca anreOphl oOecreunBaeT
pa3BUTHE JIOTUYECKOTO MBINUICHUSI OOYYalONIMXCS: OHH HCIOJB3YIOT JIEAYKTHBHBIC U
WHIYKTUBHBIE PACCYXICHHs, 0000IIeHNe M KOHKPETH3aI|io, a0CTparupoBaHWE W aHAJOTHIO.
OOyuenue anrebpe mpeArnosiaraeT 3HAYUTEIBHBIM OOBEM CaMOCTOSTEIBLHOW JESITEIBHOCTH
oOyJarommuxcs, TMOITOMY CaMOCTOSITENIbHOE pEIICHHWEe 3ajad  SBJSIeTCS — peaju3armeit
JESTETBHOCTHOTO MPHHIIATIA 00YICHHUSI.

B crpykrype mnporpamMmbl y4eOHOro Kypca «Anredpa» Ui OCHOBHOTO OOIIEro
00pa3oBaHUsi OCHOBHOE MECTO 3aHMMAIOT COJIEpXKATeIbHO-METoquueckie JmHuu: «Yucia u
BBIUUCIICHUSY, «AJreOpandeckue BBIPAKCHU», «YPAaBHEHHS M HEPAaBEHCTBa», «DYyHKIUUY.
Kaxxias u3 3TUX copepiKaTelIbHO-METOJMUECKUX JIMHUN pa3BUBACTCS HA MPOTSHKCHHH TPEX JIeT
M3yUYeHHsI Kypca, B3aUMOJCUCTBYS C IPYTMMH €ro JIMHUSAMH. B Xoze n3yueHust yueOHOTO Kypca
00y4aroImuMCcs IPUXOAUTCS JIOTUIECKU PACCyXIaTh, UCTIOJIB30BaTh TEOPETHKO-MHOXKECTBEHHBIH
s3bIK. B CBSI3M € 3THM B IporpaMmy yueOHOTO Kypca «AsreOpa» BKIHOUYEHBI HEKOTOPBIE OCHOBBI
JIOTHKH, TPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3/ieliaXx MaTeMaTHYeCKOro oOpa30BaHUS H
CIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIONIMMHCS OCHOB YHUBEPCAIBHOTO MAaTEMaTHYECKOTO
si3bika. ConepKaTebHOM U CTPYKTYPHOU OCOOCHHOCTBIO YUEOHOTO Kypca «Airedpay sBISIeTCS
€ro MHTErPUPOBAHHBIN XapaKTep.

Cognepxanne nuHUU «Yucna W BBIUKCICHHS» CIY)KUT OCHOBOM [UIsl JajbHEHIero
M3YYEeHHUS MaTeMaTHKH, CHOCOOCTBYET PAa3BUTHIO Yy OOYYAIOIIMXCS JIOTMYECKOTO MBIIUICHUS,
(hOpMHUPOBAHHUIO YMEHHUSI TMOJIH30BATHCS aIrOPUTMAMH, a TAKKE MPHOOPETEHUIO MPAKTHUUECKUX
HABBIKOB, HEOOXOIUMBIX JUIsl TIOBCEIHEBHOM KW3HU. Pa3BuTHE MOHATHS O YHCIE Ha YpPOBHE
OCHOBHOTO 00111ero 00pa30BaHUsl CBS3aHO C PAIMOHATBHBIMU M HUPPAMOHAIBHBIMU YHCIIAMHU,
(dhopMHUpOBaHHEM TPEJCTABICHUN O NEHCTBUTEILHOM 4YHCIE. 3aBEpIICHUE OCBOCHUS YUCIOBOM
JUHUHU OTHECEHO K CpeliHeMy 0011eMy 00pa30BaHUIo.



Cogmepxanue JBYyX anreOpandecKux JIUHUH — «AJreOpanuecKkue BBIPAKEHUS» W
«YpaBHEHUST ¥  HEPABEHCTBA»  CHOCOOCTBYeT  (OPMHUPOBAHUIO y  OOydYaIOLIUXCS
MaTeMaTUYeCKOro ammapara, HEoOXOJAMMOTO s pPEIIeHUs 3a]ad MaTeMaTHKH, CMEXHBIX
MPEIMETOB M MPAKTHKO-OPHUEHTUPOBAHHBIX 3a71a4. Ha ypoBHE OCHOBHOTO 00IIero 00pa3oBaHus
y4eOHBII ~ MaTepuan TPYNIUPYETCS  BOKPYr  PAalMOHAIBHBIX  BBIpaXeHWH.  Aunredpa
JEMOHCTPHUPYET 3HAUCHUE MATEMATHUKH KaK SI3bIKa JJIsl OCTPOCHUS MaTEMaTHYECKUX MOJICICH,
OTIFICAHUS MPOIIECCOB W SIBJICHUH peabHOro Mupa. B 3amaum oOyueHust anreOpe BXOIST TAKKe
JalbHEHIIee pa3BUTHE AJITOPHUTMHYECKOTO MBIIIICHUS,, HEOOXOIUMOTo, B YAaCTHOCTH, JIJIs
OCBOCHHS Kypca WH(POPMATUKHA, ¥ OBJIAQJCHUC HABBIKAMH JCIYKTHUBHBIX PACCYXICHHIM.
[IpeoOpazoBanre CHMBOJIBHBIX ()OPM CIIOCOOCTBYET Pa3BHTHIO BOOOPAKECHHMS, CIIOCOOHOCTEH K
MaTeMaTHIeCKOMY TBOPYECTBY.

Conepxxkannie  (yHKIIMOHAIBHO-TpaQUUECKOW  JMHUM  HAlEJIEHO HA  TOJIyYCHHE
00yJaroIMMHUCs 3HaHUHM O QYHKIMAX KaK BaXKHEHIIEH MaTeMaTHYECKON MOJIETH ISl OTIMCAHUS
U HCCIIEJIOBAHUSI Pa3HOOOPa3HBIX INPOIIECCOB M SIBJICHUH B Tpupojae u oOmecTse. M3ydeHue
MaTepualia CIOCOOCTBYET pa3BUTHIO y OOYYAIOUIMXCS YMEHHS HCIIOJBb30BaTh pa3IMYHBIC
BBIPA3UTENIbHBIC CPEJICTBA SI3bIKA MATEMAaTHKH — CIIOBECHBIC, CUMBOJIMYCCKHUE, TpaduuecKue,
BHOCHT BKJIaJl B (DOpMHpOBAHUE TIPEJICTABICHUIA O POJIM MAaTEMAaTHKH B Pa3BUTHU IIHBHIN3AIIAN
U KYJIBTYPBI.

CornacHo yueOHOMY TUIaHy B 7-9 kjaccax u3ydaeTcss Y4eOHBIM Kypc «Anrebpay,
KOTOPBIH BKIIFOYAET CIIEAYIOIINE OCHOBHBIE PA3NeNlbl colepKaHus: «Uuciaa W BBIYHACICHUS,
«Anredpanyeckue BRIPAKECHUS», «Y PAaBHEHHS U HEPABEHCTBaAY, « DyHKITUNY.

Ha n3yuenune yuebHoro kypca «Anredpa» orBoautcs 306 dacos: B 7 kiacce — 102 gaca (3
yaca B Hezenmo), B 8 kimacce — 102 gaca (3 vaca B Heneno), B 9 kimacce — 102 gaca (3 yaca B
HEJIEIIO).



COJEP)KAHUE OBYYEHUA
7 KJIIACC

Yuciia ¥ BbIYMCICHUS

JlpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEX0i] OT OJHOM (GOpMBI 3amucu Jpoleil K
npyroi. IloHsATHE palMOHAIBLHOIO YMCIIA, 3alMCh, CPABHEHUE, YIOPAJOUMBAHUE PALMOHAIBHBIX
grcen. ApudMeTHUeCKue EHCTBUS ¢ pallMOHAIBHBIME YHCIaMH. Pemienue 3amad u3 peaabHOR
IIPaKTUKU Ha YacTH, Ha APOOU.

CreneHp ¢ HATypaJIbHBIM IOKa3aTeNieM: OIpeesieHne, MpeoOpa3oBaHne BBIPAKEHUH Ha
OCHOBE OTpe/ieNIeHus], 3aich 00bIIUX ynceln. [IpoeHTsl, 3anKch NPOLEHTOB B BUIE IPOOH U
IpoOu B BUJE MPOLEHTOB. TpU OCHOBHBIE 331a4d HAa MPOLIEHTHI, PEIIEHUE 3a/lad U3 pealbHOM
MIPaKTUKH.

[IpumeHeHne NpU3HAKOB JAETUMOCTH, Pa3JI0KEHNE HA MHOKUTEIN HATYPAJIbHBIX YHCEN.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 00paTHast MPONOPLHUOHAIBHOCTH.

Auiredpanyeckue BbIpaKeHUs!

[IepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAXKEHUs C MEepeMEHHOM. JlomycTUMBblE 3HA4YEeHMS
nepeMeHHbIX. [IpeicTaBieHue 3aBUCUMOCTH MEXAY BEIMYMHAMHU B BUJE (DOPMYIBIL.
Boruncnenus no ¢gopmynam. IlpeobpazoBanne OyKBEHHBIX BBIPAXKEHUI, TOKJIECTBEHHO paBHbIE
BBIpA)KEHUS, MpaBWa MpeoOpa3oBaHusl CyMM M MPOW3BEIEHUH, MpaBHiia PaCKPbITUS CKOOOK U
MIPUBEACHUS MTOJOOHBIX ClIaraeMbiX.

CBOMCTBa CTENICHU C HATYPAIBHBIM IT0OKA3aTEIIEM.

OpnHounensl 1 MHOrowieHsl. CreneHb MHOroueHa. CioxeHue, BBlYMTaHUE, YMHOKEHUE
MHOrouwIeHOB. DopMynbl COKPAIEHHOTO YMHOMKEHMsI: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyna pazHOCTH KBaapaToB. PaznokeHne MHOrOUIEHOB HA MHOXKHUTEIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHHe, KOPEHb YpaBHEHUs, IIpaBUiIa NpeoOpa3oBaHUs YpaBHEHUS, PABHOCHIIBHOCTh
YpaBHEHUU.

JluHeitHoe ypaBHEHHUE C OJHOW IMEPEMEHHOM, YHUCIO KOpPHEW JMHEMHOro ypaBHEHUS,
peleHre JUHEHHbIX ypaBHeHUM. CocTaBiieHHME ypaBHEHUM IO YCIOBHIO 3ajauu. Perienue
TEKCTOBBIX 33Jau C [IOMOIIbIO YPAaBHEHUH.

JIuHeliHOe ypaBHEHME C JBYMs NEpeMEHHbIMHU U ero rpapuk. Cucrema JIByX JMHEHHBIX
ypaBHEHUH € JByMs INepeMeHHbIMH. PeleHue cucrteM ypaBHEHUH CHOCOOOM IOJICTAHOBKH.
ITpumeps! pelieHus TEKCTOBBIX 33aJau C MOMOIIbIO CUCTEM YPaBHEHUH.

DyHKUUH

Koopaunata Touku Ha mnpsimoil. UucnoBble HmpoMexyTkH. PaccrosiHue Mexay AByMs
TOYKAMU KOOPJMHATHOU MPSAMOIL.

[IpsimoyronbHast cucrema koopauHat, ocu OX u Oy. Abcuucca M opauHaTa TOYKHU Ha
KoOpAMHATHOM TmuiockocTH. [Ipumeps! rpadukoB, 3amaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBucuMocTei. [lonstue ¢ynkuun. I['padux ¢ynkuuu. CBoiicTBa  (QYHKIMIA.
Juneitnas ¢ynkuus, e€ rpapuk. I'paduk dynkumn y = [X|. I'padudeckoe pelieHne THHEHHBIX
YPaBHEHUH U CUCTEM JIMHEWHBIX YPaBHEHUM.

8 KVIACC

Yuciaa v BLIYUCICHUSA



KBangpatusiii kopenp u3 uncia. [lonarue o0 wuppanuoHanbHOM uyucie. JlecsTuuHble
NpUOIMKEHHUS UPpaMOHATBHBIX unces. CBoiicTBa apupMEeTHIECKUX KBAJIPATHBIX KOPHEH M MX
IIPUMEHEHHE K NpeoOpa30BaHUIO YMCIOBBIX BBIPAXKEHUM M BBIYMCIECHUSAM. JlelicTBUTEIbHBIE
qucia.

Crenens ¢ 1eqbIM [TOKa3zareneM U e€ cBoiicTBa. CTaHAapTHAas 3alIUCh YHCTIA.
AJredpanyeckue BbIpaKeHHs

KBanpatublii TpEXUsieH, pa3ioKeHUE KBaPaTHOTO TPEXWIEHA HA MHOKUTEIIH.

AnreOpandeckas apoOb. OCHOBHOE CBOWMCTBO ayreOpamveckoid npodu. CroxeHwue,
BBIUMTAaHHE, YMHOKCHHUE, JCJICHUE anreOpandeckux apoOei. PammoHanmbHbIe BBIpaKEHUS U MX
npeoOpa3oBaHHUe.

YpaBHeHusI U HepaBeHCTBA

KBanpartHoe ypaBHeHue, (opmyna KopHEH KBajapaTHOrO ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHM, cBOIALIMXCA K JMHEWHBIM U KBajapaTHbIM. Ilpocreiimine 1poGHO-
palyoHaIbHbIe ypaBHEHUS.

I'padmueckas uHTEpHpeTanys ypaBHEHUN C JABYMs MEPEMEHHBIMHU M CHCTEM JIMHEWHBIX
YpPaBHEHUN C JBYMs INEpEMEHHBIMH. [Ipumepsl pemeHns CUCTeM HEIMHEHMHBIX yYpaBHEHHH ¢
JBYMsI IEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 337129 aNTreOpandecKuM CIIOCOOOM.

UucnoBble HEpaBEHCTBA W HMX CBoOMcTBA. HepaBeHCTBO ¢ OJHOM MEPEMEHHOM.
PaBHOCWIBHOCTE HepaBeHCTB. JIMHEHHBIE HEpaBEHCTBA C OJHOW IepeMeHHON. CucTembl
JINHEMHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM.

D yHKUUHA

[Tonsarue ¢ynkmuu. O6nacTh onpeneaeHuss 1 MHOXKECTBO 3HaYeHH (yHKIUU. CriocoObl
3aanusi QyHKITUH.

I'padux dyaxkumn. Yrenue cpoiictB (yHkuum mo e€ rpaduky. [Ipumepsr rpaduxon
(GYHKIHM, OTpaXKaroUIX peabHbIe MPOLIECCHI.

OYHKIMY, ONMUCHIBAIOIINE MPSAMYI0O U OOpPaTHYIO MPOMOPLHOHAIBHBIE 3aBUCUMOCTH, HX
rpaduxy. OyHkmun Y = X2, Y = X3, ¥ = VX, y=|x|. [paduueckoe pemeHue ypaBHEHHIT 1 CHCTEM
YpaBHEHUU.

9 KIIACC

Yuciaa v BbIYMCTIEHUS

PanvionanbHbIE yncIa, UPPAMOHATIBHBIC YKCIIA, KOHEYHBIC U OCCKOHEYHBIC EeCATHUYHBIC
npoOu. MHOXKECTBO JIEHCTBUTEIBHBIX YHCEN, JICHCTBUTEIbHBIC YHCIIa KaK OCECKOHEYHBIC
JIecsITUYHble  OpoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKAY  MHOXXECTBOM
JIEUCTBUTEIBbHBIX YUCEI U KOOPAUHATHOMN MPAMOI.

CpaBHeHHE NEHCTBUTENBHBIX YHCEN, apupMeTHUeCKue NEHCTBUS C ACHCTBUTEIHHBIMU
YHUCIaMHU.

Pa3mepbl 0OBEKTOB OKPYXKAIOIIETO MHPA, ATUTEILHOCTHh IMPOILIECCOB B OKPYXKAIOIIEM
MHpE.

[Tpubmmk€HHOE 3HAYEHHE BEIMYMHBI, TOYHOCTh NpuOmMmKeHus. OKpyrieHHe 4YHcel.
[Ipukuaka v oieHKa pe3yJIbTaTOB BBIUYHUCICHUM.

YpaBHeHHUS U HEPABEHCTBA

JIuneitnoe ypaBHeHue. Pemienue ypaBHEHHM, CBOIAIMXCS K JIMHEHHBIM.



KBanpatHoe ypaBHeHue. PeuieHue ypaBHEHMH, CBOAALIMXCA K  KBaJpaTHbBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl penieHus ypaBHEHUH TPETbEd M 4YETBEPTOM CTENEHEH
Pa3I0KEHUEM HA MHOKHUTEIIN.

Pemenne  npoOHO-pallMOHANbHBIX  ypaBHEHUU.  PermieHme  TEKCTOBBIX  3a1ad
aIreOpanvIecKiuM METOJIOM.

VYpaBHeHHE C OBYMS NEpEeMEHHBIMH U ero rpa¢uk. PemeHune cucteM ABYX JTHHEWHBIX
YpPaBHEHUN C JByMs INEpEeMEHHBIMH. PellleHne cucreM ABYyX YpaBHEHHH, OJHO M3 KOTOPBIX
JMHEWHOE, a pyroe — BTOpOH cremeHu. ['paduueckas MHTEpPIpETalns CUCTEMBbl YPaBHEHHUHU C
JBYMsI IEPEMEHHBIMU.

Perrenne TeKCTOBBIX 3a71a4 aNreOpandecKuM CIIoCOOOM.

YucnoBsle HEpaBEHCTBA U UX CBOMCTBA.

Pemrenne nMHEMHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PemieHue cucrem JMHEHHBIX
HEpaBEHCTB ¢ OJHOW mnepeMmeHHOU. KBanparHble HepaBeHcTBa. ['paduueckas uHTEpHperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMH.

DyHKUUHA

KBanparuunas ¢ynkius, e€ rpaduk u cpoiictBa. [lapabona, KoopauHATHI BEPUIMHBI
mapaboJIbl, 0Ch CHMMETPHUU TTapaboJIbL.

Ipadukn dyskrmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X| , u ux cBoiicTaa.

Yucii0Bble N0CJIEA0BATEIBHOCTH U NMPOIPECCUH

[ToHATHE YMCIOBOM MOCIEAOBATENBHOCTH. 33JJaHUE TOCIEA0BATEIBHOCTH PEKYPPEHTHOM
dhopmyroit 1 popMyIoi N-TO WiIeHa.

Apugpmernueckass M reoMerpudeckas — mporpeccuu.  @opmynsl  N-ro 4ieHa
apupMETHUECKON U TEOMETPUUECKON ITPOTPECCHI, CYMMBI TIEPBBIX N WICHOB.

N3obpaxenne 4ieHOB apu(PMETHUYECKOM W TEOMETPHUYECKOW MPOTpeccHuil TOYKaMH Ha
KOOPJMHATHOM MIIOCKOCTH. JIMHEWHBINA U SKCIOHEHIHAIBHBIN pOCT. CI05KHBIE MPOLICHTHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Ppe3yJbTaThl OCBOCHHUS MPOrpaMMbl ydeOHOTO Kypca «Anredpar
XapaKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIIMTAHUE:

MPOSIBJICHUEM HMHTEpeca K TMPOLUJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOLICHHEM K JIOCTHKECHHUSIM POCCHUHUCKMX MATEMaTUKOB M POCCUHCKOMN
MaTEeMaTHYECKOM IIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTIKCHUM B APYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:kaaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakJIaHWHA W peau3alid €ro Ipas.,
MPEACTABICHUEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHHS PaA3IMYHBIX CTPYKTYP,
SIBJICHUH, TPOTEAYP TPaXKIAAHCKOTO 0OIIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXJICHHIO ITHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH, 0CO3HAHHEM BOKHOCTH MOPATbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOW Ha aKTHBHOE y4YaCTHE B PEHICHUH NPAKTUUYECKUX 3a/lad MaTeMaTHUYeCKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTeMAaTHYE€CKOTO 00Opa30BaHUs Ha MPOTSHKEHUN BCEH
YKU3HH JIJIS1 YCIIETHOHM Mpo(decCHOHATBHOM NEeATeIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM H TIOCTPOCHHEM WHIMBUIYATbHONW TpaeKTOpHH oOpa3oBaHUs U
YKU3HEHHBIX TUTAHOB C YUETOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTEH;

4) acTeTYeCcKOEe BOCIIMTaHME:

CIIOCOOHOCTBI0O K SMOIMOHATBHOMY M JICTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHUH, PACCYKJICHU, YMEHHUIO BUIETh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpHEHTAIIMECH B JIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAaYYHBIX IMPEACTABJICHHH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS YeEIOBEKa, NPHUPOILI M OOIIEeCTBa, NOHUMAaHUEM
MaTeMaTHYeCKOW HayKM Kak cdepbl 4YeIOBEUECKOW JESITEIIbHOCTH, 3TaroB €€ pa3BUTHS H
3HAYUMOCTH JUIsl PA3BUTHS LIMBUJIM3AIMH, OBJIAJICHUEM SI3bIKOM MAaT€MaTHUKU U MaTeMaTUYECKOU
KyJIbTypOM KaK CpEICTBOM TMO3HaHUS MHpA, OBJIAJEHUEM [POCTEUIIMMH HaBbIKAMU
HCCIIEIOBATEIBCKOM JIEITEIHbHOCTH;

6) ¢usnueckoe BocnuTaHMe, (opMHpOBaHHEe  KYJbTYPbl  30POBbS W
IMOIMOHAJIBHOI0 0JIArONOJIyYHs:

FOTOBHOCTBbIO MPUMEHSTh MaTEMAaTHYECKUE 3HAHUA B HHTEpPECaxX CBOEro 370pPOBbS,
BEJICHUS 3[I0POBOTO 00pasa >KU3HM (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, perynspHas (usnyeckas aKTUBHOCTH), CHOPMHUPOBAHHOCTHIO HaBBIKA peQIIEKCHH,
MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4eloBeKa;

7) 3K0JI0TM4YeCKOe BOCIIUTAHME:

OpHEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM U pelieHus 3agad B o0nacTu
COXPaHHOCTH OKPYXKAIOIIeH cpenbl, IJIAHUPOBAHUSI TOCTYIKOB W OLEHKA HUX BO3MOXHBIX
MOCJICJICTBUHM ISl OKpYKaIoIIel cpefbl, 0CO3HaHUEM TI00aThbHOTO XapaKTepa SKOJIOTHYECKUX
mpo0IeM U MyTel X peuieHus;



8) ajanTanmsa K H3MEHAIOIMMCS YCJIOBHAM COLMAJLHOM M IPUPOTHOM Cpebl:

TFOTOBHOCTBIO K JCHCTBUSAM B YCIIOBUSX HEONPEIEIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO NEATEIbHOCTh, B TOM YHUCIIE YMEHUE YUUTHCS y OPYTUX
moziei, mpuoOpeTaTh B COBMECTHOM JESITEIBHOCTH HOBBIC 3HAHMS, HABBIKA U KOMIIETCHIIUU W3
OIIBITA IPYTHX;

HE00X0IMMOCTHIO B (DOPMUPOBAHUN HOBBIX 3HAHHM, B TOM 4YMCIIe (OPMYIMPOBATH HUJICH,
MOHATHS, TUIIOTE3bl 00 0OBEKTAaX W SIBICHUAX, B TOM YHUCIIE PAHEE HEU3BECTHBIX, OCO3HABATh
neuuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BUTHE,

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYallMiO, BOCIPUHHMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOUIMII KOHTPMEp, KOPPEKTHPOBAaTh IPUHUMAEMbIE PEUICHUS M
nercTBUs, GOPMYIHPOBATH U OLIEHUBATh PUCKU U TIOCIEACTBUS, (GOPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeabHbIE YHUBEPCAJBHBLIC y‘-leﬁHl)Ie JecTBUSA

ba3oBble joruyeckue aeicTBUs:

® BBISBIIATH M XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOIICHHH MEXKIY MOHATHAMH, (DOPMYIHpPOBATh OMPEICIICHUS TOHSITHH,
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIAaCCH(HUKAIIUN, OCHOBAHUS JIJIS 0000IIeHNs
Y CPaBHCHMSI, KPUTEPUH TIPOBOJIUMOTO aHAIIN3a;

® BOCIPHUHUMATH, (HOPMYIUPOBATH M MPEOOPA3OBHIBATH CYKJICHUS: YTBEPAUTEIHHBIC W
OTpULaTeNIbHbIE, €MHUYHBIC, YACTHbIE U OOLIUE, YCIOBHBIE;

® BBIABIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B aKTax,
JNAHHBIX, HAONIONEHUSAX M YTBEPKACHUSAX, NpeuiaraTb KPUTEPUU JUISl BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JlenaTh BBIBOJBI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTUKU, ACTYKTUBHBIX U UHAYKTHBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 10 aHAJIOTUH;

e pa3buparh J0Ka3aTeJbCTBA MAaTEMaTHUYECKUX  YTBEPXKIEHUN (mpsiMble U OT
MIPOTHUBHOTO), MIPOBOJIUTH CaMOCTOSITEIHLHO HECJIOKHbBIE JI0Ka3aTelbCTBa
MaTeMaTH4ecKuX (DaKTOB, BBICTPAWBATh AapPryMEHTAIMIO, NPHUBOJUTH MPUMEPHl U
KOHTPHpPUMEPDI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

e BbIOMpaTh croco® perieHus y4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BeIOUpaTh HanboJiee MOAXOASAIINM ¢ y4ETOM CaMOCTOSATEIBHO BbIICICHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBareibckue 1eiCTBUS:

® CIOJNB30BaTh  BOMPOCHI KAk  HMCCIEAOBATENbCKUN  HHCTPYMEHT  MO3HaHMS,
(dbopMynupoBaTth BOIIPOCHI, bukcupyromnue POTUBOpEYHE, pobiemMy,
CaMOCTOSITENIbHO YCTaHABIMBATh MCKOMOE M JaHHOE, (OPMHUPOBATH THUIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UIUIO, MHEHHE;

® TMPOBOJUTH IO CaMOCTOSTEIBHO COCTABJICHHOMY TIJIaHY HECIOXHBIA SKCIIEPUMEHT,
HEOOJBIIIOE UCCIEOBAHUE TIO0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOTro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTY COOOM;

® caMOCTOATeNbHO (opMynupoBaTh OO0OOIIEHHWS W  BBIBOJBI 1O  pe3ylbTaTaM
MPOBEIEHHOTO HAOTIOJCHHUSI, UCCIIEIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
PE3yIbTaTOB, BBIBOJOB U 0000IIEHN;



MPOTHO3UPOBATH BO3SMOXKHOC PA3BUTHC MIPOLCCCA, 4 TAKIKC BbIABUTATH MPCAIIOJIOKCHUA
O €ro pa3sBUTHUH B HOBBIX YCIIOBHAX.

Pabora c undopmanueii:

BBISBJIATH HEIOCTATOYHOCTh M M30BITOYHOCTH MH(MOPMAIMH, JAHHBIX, HEOOXOAUMBIX
IUTSL pELICHUS 3a/1a4H;

BBIOMpATh, aHAIM3UPOBATh, CHCTEMATU3MPOBATH W HMHTEPIPETUPOBATH HMH(POPMALIUIO
Pa3MYHBIX BUJOB U (OPM MPEICTABICHHUS;

BBIOMpaTh hopMy mpencTaBIeHHsI HH(POPMALMK ¥ HIUTFOCTPUPOBATH PElIacMble 3a/1a41
CXeMaMH, AuarpaMMaMu, HHOHM rpadukoil u nx KOMOMHALIUAMU;

OIICHUBATh HAAEKHOCTh MHPOPMAIINH 110 KPUTEPHUSIM, MPEIUIOKEHHBIM YIUTEIEM WITH
c(OPMYIIMPOBAHHBIM CAMOCTOSITENHHO.

KOMMyHI/IKaTHBHbIe YHUBEPCAJBHbLIC y‘{eﬁﬂble JeHCTBHUSA:

BOCIIPHHUMATH U (POPMYITHPOBATH CYXJICHUS B COOTBETCTBUU C YCIOBUSMU U IEISAMU
oOmIeHus, SICHO, TOYHO, TPAaMOTHO BBIPAXKATh CBOIO TOYKY 3pPEHUS B YCTHBIX H
MMACBMEHHBIX TEKCTaX, IaBaTh IMOSCHEHUS 0 X0y PEIICHHs 33]jaui, KOMMEHTHPOBATh
MTOJTY4YEHHBIN pe3ynbTar;

B X0Jie 00CYXJIEHHsI 3a71aBaTh BOMIPOCHI MO CYIIECTBY 00CYXKTaeMOU TEMBI, TPOOIIEMBI,
pelnraeMo  3amadd, BBICKA3bIBaTh HWJCH, HAIlCJICHHBIE Ha TIOWCK  PEIICHHS,
COTIOCTABJIATh CBOM CYXKICHHS C CYXKJICHUSMH JPYTHX YYaCTHHKOB JIMAJIOra,
oOHapyXUBaTh Pa3IMUMe U CXOJCTBO TIO3UINH, B KOPPEKTHOH (opMme HopMyImupoBaTh
pa3HoTriacusi, CBOU BO3PaKEHUS;

MIPEJICTaBIATh Pe3ybTaThl PEUICHUS 3aJaud, SKCIEPUMEHTa, UCCIeA0BAHUS, MTPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHS] ¢ Y4ETOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEH ayTUTOPUH,

MOHUMATh M HUCHOJb30BaTh MPEUMYILECTBA KOMAHIHON W WHIAUBUAYaJbHON pabOTHI
MIPH peIIeHUH y4eOHbIX MaTeMaTHUECKHX 3aay4;

MIPUHUMATD 11eJIb COBMECTHOM JI€ATEIbHOCTH, IIIAHUPOBATh OPraHU3AII0 COBMECTHON
paboThl, pacmpenensTh BHABI pabOT, OOTrOBapUBATHCA, OOCYXAATh IMPOLECC MU
pe3ynbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TpymmoBeIX (opmax paboTel (oOcyxkiaeHus, OOMEH MHEHUSIMH,
MO3IOBbI€ HITYPMbI M APYrHE€), BBHIIOJIHATH CBOK YacTh pabOThl U KOOPIAUHUPOBATH
CBOM JICUCTBUSA C JAPYTUMU WJIEHAMH KOMAaH/]Ibl, OLIEHHBATh KaYECTBO CBOEro BKJIAJa B
0Ol MPOAYKT MO KPpUTEPUSIM, CHOPMYTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryisiTuBHbIE YHMBepPCaJIbHbIE YUeOHbIe AeilicTBUS
Camoopranuszanmsi:

CaMOCTOSITEJIbHO COCTAaBJISATh IUIAH, aJITOPUTM pEUIeHMs 3ajauyd (WIM €ro 4acTb),
BBIOMpATh CcIOCOO pelleHHuss ¢ Y4ETOM MMEIOLIMXCSl PECypcoB U COOCTBEHHBIX
BO3MOXHOCTEHN, apryMEHTHUPOBAaTh U KOPPEKTHPOBATh BapHUaHThl PEIICHUN C Yy4ETOM
HOBOH MH(pOpPMAIUH.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJJIEKT:

BJIaJCTh criocooamMu CaMOIIPOBECPKU, CAMOKOHTPOJIA IMPOLECCa U PE3yJibTaTa PCIICHUA
MaTeMaTHYECKOMH 3aga4u,
OpeABUACTE TPYAHOCTU, KOTOPLIC MOTYT BO3HHUKHYTH IIPHU PCHICHUH 3aa4d, BHOCUTb
KOPPCKTHUBLI B ACATCIIbBHOCTL HA OCHOBC HOBBIX O6CTO$ITCJ'IBCTB, HalJIEHHBIX OIJ_II/I60K,
BBIABJIICHHBIX pr,[[HOCTCﬁ;



® OILICHMBATb COOTBETCTBUE PE3YJIbTATA NEATEIBHOCTH IIOCTABICHHOMN LIEJIA U YCIOBUSAM,
OOBSICHATh MPUYUHBI JOCTHKCHHUS WM HEJOCTIDKEHUS IIeNM, HaXOJUTh OIIUOKY,
JlaBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

K xonmy oOyueHuss B 7 KJjacce OOydYalOUIMICA TOJYYUT CIEAYIOIIME MPEIMETHBIC
pe3ybTaThI:

Yucia ¥ BbIYMCICHUS

BbImonHATh, couyeTas YCTHbIE W NHCbMEHHBbIE NpUEMBI, apu(MeTHuecKkue ACUCTBHSA C
paloHaIbHBIMU YHCIIAMHU.

Haxonuth 3HaueHHs YHCIOBBIX BBIPRKEHUN, NPUMEHATh pPa3HOOOpa3Hble CIOCOOBI U
NpUEMBl BBIYMCICHUS 3HAYEHUH JPOOHBIX BBIPAKEHUMN, COJEp)KAIIMX OOBIKHOBEHHbIE U
JECSITUYHBIE TPOOH.

[lepexonuTe OT oAHOM (popMBbI 3amucu yucen K Apyroi (mpeoOpa3oBHIBATh AECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATUIHYIO APOOB).

CpaBHUBaTh U YHOPSAJOUNBATH PAIMOHAIIbHBIE YUCIIA.

OKpyrasTh yncna.

BbINONHATE NPUKUIKY U OLIEHKY pe3ysibTaTa BBIYMCIEHUHN, OLIEHKY 3HAUEHUN YHCIIOBBIX
BBIpaKEHUH. BBIMONHTH NEMCTBUS CO CTENEHSIMHU C HATYpaJbHBIMH MMOKA3aTEISIMHU.

IIpuMeHATh IPU3HAKY JEIUMOCTH, Pa3I0KEHUE HA MHOKUATEIHN HaTypaJIbHBIX YHCEIL.

Pemarte mNpakTUKO-OPHUEHTHPOBAHHBIE 3aJa4M, CBS3aHHBIE C OTHOIICHHEM BEIINYUH,
IIPONOPLIMOHAIBHOCTBIO BEJIMYNH, IPOLEHTAMH, HHTEPIIPETUPOBATh PE3YJIbTAaThl PEIICHUS 3a1a4
C Y4€TOM OTrpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU PACCMATPUBAEMbIX OOBEKTOB.

AnredOpanyeckue BbIpasKeHU s

Hcnonb3oBath anredpanyeckyro TEPMUHOJIOTHUIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHMs y4eOHOTO MaTepuania.

HaxonuTh 3HaueHnst OyKBEHHBIX BBIPaKEHUH MTPU 3aJJaHHBIX 3HAUEHUSIX [IEPEMEHHBIX.

BeimonHATe npeoOpa3oBaHus LIEJI0r0 BbIPaKEHUS] B MHOTOUWIEH IPUBEICHUEM MOJ0OHBIX
CJIaraeMblX, paCKpbITHEM CKOOOK.

BBINOJIHATE yMHOXEHHE OJHOWIEHAa HAa MHOTOWIEH W MHOIOWICHA Ha MHOTIOYIIEH,
IPUMEHATH (POPMYJIbI KBaJpaTa CyMMbI M KBaJIpaTa pa3HOCTH.

OcymiecTBiATh pa3inokKEHUE MHOTOWICHOB HA MHOMKHUTEIM C IOMOIIBIO BBIHECEHUS 3a
CKOOKH OOIIero MHOKUTENS, TPYNIUPOBKHU claraeMblX, IpUMeHEeHUs: (GopMyil COKpaléHHOTro
YMHOKEHUS.

[IpumeHnsaTh npeoOpa3oBaHUs MHOTOYIEHOB Ui pELIEHHs pa3iuyHbIX 3a7ad M3
MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIBHOM TPAKTUKH.

Hcnonb3oBaTh CBONCTBA CTENEHEN C HATYpalbHBIMH MOKa3aTeIsIMH Ul IpeoOpa3oBaHUs
BBIPAXKCHUI.

YpaBHeHHUS U HEPABEHCTBA

Pemarp nuHeliHbIE ypaBHEHHUs C OJHOM NEPEMEHHOW, NPUMEHsS MpaBuUia Mepexona OT
UCXOJHOTO YypaBHEHUS K pPABHOCUIBHOMY eMy. I[IpoBepsATh, SBISETCS U YUCIO KOPHEM
YPaBHEHUS.

[TpumensTh rpaduyeckre METoAbl P PEIICHUH JIMHEHHBIX YPABHEHUH U UX CUCTEM.



[TonGupath mpuMepsl Hap YHUCE, SBISIOMIUXCS PELIICHUEM JIMHEHHOTO YPaBHEHHS C ABYMS
[IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM IJIOCKOCTH TpauK JUHEHHOTO YypaBHEHHUS C JIBYMSA
MePEMEHHBIMH, TIOJIB3YACh TPAPUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHHUS.

Pemath cucrembl ABYX JIMHEHHBIX ypaBHEHHH C JIByMS NEPEMEHHBIMU, B TOM YHUCIIE
rpaduIecKu.

CocTaBiaTh M pemath JUHEMHOE ypaBHEHHE WJIM CUCTEMY JIMHEWHBIX YpaBHEHUH IO
YCIIOBUIO 3a/layl, UHTEPHPETUPOBATH B COOTBETCTBHUM C KOHTEKCTOM 33Ja4d IOJyYEHHBIN
pe3ybTar.

D yHKUUHA

N300paxkaTh Ha KOOPAMHATHOM MpPsIMOM TOYKH, COOTBETCTBYIOLIUE  3a/JaHHBIM
KOOpJIMHATaM, Jy4Hd, OTpPE3KH, WHTEpBalbl, 3alUChIBaTh YHCJIOBbIE MPOMEXKYTKH Ha
anreOpanveckoMm si3bIKe.

OTtmedaTh B KOOPJMHATHOM IJIOCKOCTM TOYKM IO 33JaHHBIM KOOPAWHATaM, CTPOUTH
rpaduxu muHenHbIX QyHKUNN. CTpouTh rpaduk GyHKIMHN Y = [X|.

OnuceiBaTh € NOMOIIbIO (QYHKIUH W3BECTHBIE 3aBHUCHUMOCTH MEXKIy BEIMYMHAMU:
CKOPOCTb, BpeMs, pacCTOSIHME, IIeHa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTEILHOCTb, BpEMS,
00BEM paboTHI.

Haxonuts 3HaueHre (QyHKIMH 110 3HAYEHHIO €€ apryMeHTa.

[Tonnmate rpadudeckuid crmocod TPeaCTaBlICHHUs] W aHalu3a WHGOPMAIUN, W3BIEKATh U
MHTEPIPETUPOBATH HHPOPMAIIHIO U3 TpahUKOB peaibHBIX MPOIIECCOB U 3aBUCUMOCTEN.

K koHmy oOydyeHuss B 8 kiacce oOydarOmMiiCS TMMOTYYUT CIACAYIOMIHUE TPEIMETHBIC
pE3YIbTaThI:

Yucsia 1 BBIYUCTCHUSA

Hcnonp30BaTe HadalbHBIE MPEICTABICHHUS O MHOXECTBE ACHCTBUTEIBHBIX YHCEN IS
CpaBHEHMsI, OKpYIJIEHUS] M BBIUMCICHHWH, M300paxkaTh AECHCTBUTEIbHBIC 4YKMCIAa TOYKAMHU Ha
KOOPJIMHATHOM MPSIMOHA.

[IpuMeHsaTh NOHATHE apU(METHUYECKOrO KBAJAPATHOIO KOPHS, HAXOIUTh KBaJpaTHbIC
KOPHH, MCIIOJIb3Ys ITPU HEOOXOAUMOCTH KAJIbKYJIATOP, BBIIOJIHATh IPE0Opa30BaHUs BbIPaKEHUH,
COJZIeprKalluX KBaJIpaTHbIE KOPHHU, HCIIOJIb3Yys CBOWCTBA KOPHEH.

Hcnonp3oBare 3amucu OOJIBIIMX M MajblX YHMCENI C TMOMOLIbIO JIECSITUYHBIX ApoOei u
creneHel yucna 10.

Anredpanyeckue BbIpasKeHUsI

[IpuMeHATh TMOHATHE CTENEHM C LENbIM I0Ka3aTeJeM, BBINOJHATh IpeoOpa3oBaHus
BBIPAKEHUH, COACPKALLUX CTEIIEHU C LIEIbIM IIOKA3aTEIIEM.

BBINONHATE TOXXJECTBEHHBIE NPEOOpa30BaHMs PALMOHAIBHBIX BBIPAKEHUH Ha OCHOBE
IIPaBUJI IeMCTBUI Ha/l MHOTOWICHAMU U alredpanyeckKuMu JpoOsMu.

PacknaapiBaTh KBaJipaTHBIN TPEXUIECH HA MHOYKUTEIIH.

[IpumensTh npeoOpa3oBaHUS BBIPAKEHUM s pEUIeHUs pa3IMyHbIX 3a7ad4 M3
MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIBHOM TPAKTUKH.

YpaBHeHHUS U HEPABEHCTBA

Pemate nuHelHbIE, KBapPATHBIE YPABHEHUS U PALIMOHAJIBHBIE YPABHEHUS, CBOAAIIMECS K
HUM, CCTEMBI JIBYX YPAaBHEHUH C IBYMS IIEPEMEHHBIMH.

[IpoBoauTh MpocCTEiIIe NCCIE0BAHNS YPABHEHUN U CUCTEM YPAaBHEHHM, B TOM UHCIE C
IpUMEHEHHEeM TIpadUuecKuX TMpeicTaBlIeHuil (ycTaHaBIMBAaTh, MMEET JM YpaBHEHUE WIU
CHCTEMA YPaBHEHUH PEILIECHUS, €CIIU UMEET, TO CKOJIBKO, U ITPOYEE).



[lepexoauTs OT clIOBeCHOW (OPMYTUPOBKH 3a7adn K e€ aireOpandeckoid MOAeTH C
IIOMOIIBI0 COCTaBJICHUS YPAaBHEHMs WJIM CHCTEMbl ypaBHEHMiIl, HWHTEPIPETUPOBAaTh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4M OJIY4EHHbIN pe3yNbTar.

[IpuMeHATh CBOMCTBA YUCIIOBBIX HEPABEHCTB ISl CPABHEHUS, OLIEHKHU, pellaTh JUHEHHbIE
HEpPaBEHCTBA C OJIHOM MEPEMEHHOM M HUX CHCTEMBbI, JaBaThb I'paUUECKyl0 WLIHOCTPALUIO
MHO>KECTBA PELLICHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

D yHKUUHA

[lonumatb ¥  UCHOJB30BaTh  (PYHKIMOHAJIBHBIE MOHATUS U S3bIK  (TEPMUHBL,
CHUMBOJIMYECKHE 0003HAUEHUs1), ONMPENeIiATh 3HAa4eHHWEe (YHKIMU 10 3HAYCHUIO apryMEHTa,
OTIpEeNIeNATh CBOWCTBA PYHKIMHU 1O €€ rpaduKy.

Crpouts rpaduku 3MeMeHTapHbIX PYHKIUN BUJA:

y = k/x, y = x2, y=x3,y = |x|, y = VX, onuceIBaTh CBOMCTBA YHCIOBON (GYHKIMHK MO €&
rpaduky.

K koHmy oOydyenuss B 9 kijacce oOydarmMICS TMOTYYUT CIEAYIOIIUE TPEIMETHBIC
pe3yJabTaThl:

Yucia u BBIYUCTICHUSA

CpaBHUBaTh U YHOPSAI0UMBATH PAllMOHANIbHBIE U UPPAIMOHATIbHBIE YHCTIA.

BoinmonusaTe apudmeTrueckue IEHCTBUS C pallMOHAIBHBIMU YHCIIAMH, COYeTasl YCTHbIE U
MUCbMEHHBIE TPUEMBI, BHITIOJIHATH BEIUUCICHUS C UPPALUOHAIBHBIMH YUCIAMU.

Haxonuth 3HaueHus cTeneHel ¢ LeNbIMU MMOKa3aTels MU U KOPHEH, BBIUMCIATh 3HAUCHUS
YHCIIOBBIX BBIPAXKEHHH.

OKpyrasaTh J€HCTBUTENBHBIE YHCIA, BBINOJHATH MPUKHIKY pe3yJbTaTa BBIYHCIECHUH,
OLIEHKY YHMCJIOBBIX BBIPA)KEHUH.

YpaBHeHUs] 1 HEPABEHCTBA

Pemate snuHelHble M KBaJpaTHbIC YPABHEHUS, YPaBHEHMs, CBOJSIIMECS K HHM,
npocTeiire JpoOHO-pallMOHAIbHbIE YPABHEHMSL.

Pemare cuctemsl AByX JIMHEHHBIX YpaBHEHUI C JBYyMs NEPEMEHHBIMU M CUCTEMBI JIBYX
YPaBHEHMH, B KOTOPBIX OJJHO YPaBHEHHE HE SIBIISIETCS IMHEHHBIM.

Pemate TekcToBble 3ajauM  anreOpandeckUM CIIOCOOOM C IOMOILBIO COCTaBJIEHUS
YPaBHEHMsI UJIM CUCTEMBI IBYX YPAaBHEHHH € ABYMsI IEPEMEHHBIMU.

[IpoBoanTh mpocTeiiie uccae0BaHus YpaBHEHUN U CUCTEM YpaBHEHMH, B TOM YHCIE C
IIPUMEHEHHEM TIpaUuecKuX MpeICTaBIeHU (ycTaHaBIMBaTh, UMEET JM YypaBHEHHE WM
cucTeMa YpaBHEHUH pelieHus, eClii UMEET, TO CKOJIBKO, U IIpoYee).

Pemate nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaTh peEIICHUE
HEpaBEHCTB HA YHUCJIOBOM MPSIMOM, 3aIIMChIBATh PEILIEHUE C TIOMOIIBIO0 CUMBOJIOB.

Pemate cuctembl JMHEWHBIX HEPAaBEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJ[paTHOE HEPAaBEHCTBO, M300pakaTh pEIIEHUE CUCTEMbl HEPABEHCTB HA YMCIOBOM HPSAMOI,
3alHCHIBATh PELIEHUE C IOMOIIBI CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA TP PELIEHUH PA3IMUHBIX 3a4a4.

DyHKUUH

Pacnio3HaBathe GyHKIIMM U3y4eHHBIX BUJIOB. [IoKa3bIBaTh cCXeMaTUYECKH PacIONOKEHUE Ha

KOOPIUHATHOM MJI0CKOCTH rpadukoB GyHkui Buma: Y = kx, y = kx + b,y = k/x, y = ax2 + bx +
c,y=x3,y= VX, y = |X|, B 3aBUCHMOCTH OT 3Ha4eHU# KO3()(DHUIIMEHTOB, OMUCHIBATH CBONCTBA

GbyHKIUH.



Ctpouth M HM300pakaTh CXEMaTHYECKU TpapUKH KBAIPAaTUYHBIX (DYHKIIHIA, OMUCHIBATH
CBOMCTBA KBaAPAaTUYHBIX (DYHKIUN MO UX TpapurKaMm.

Pacno3naBare  kBagpatnyHyro (yHKOHI0O 10  Qopmyine, TNPUBOAUTH  MPUMEPHI
KBaJPaTHYHBIX QYHKIUI U3 peabHON )KU3HU, PU3UKH, TEOMETPHUH.

YucJ10BbIE MOCJIEJ0BATEIbHOCTH H IPOIPECCHH

Pacnio3naBate apuMeTHUECKyI0 U T€OMETPUYECKYI0 IPOTPECCUU TIPH Pa3HBIX CIIOCOOaxX
3aJJaHuUs.

BEINONHATE BBIYMCICHHUS C HCIOJB30BAaHHEM (OPMYN N-TO wWieHa apu(pMETHYecKOd u
F€OMETPUYECKOU MTPOrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N300pakaTh WiICHHI MOCIEI0BATEILHOCTH TOYKAMH Ha KOOPAWHATHOM IJIOCKOCTH.

Pemrate 3amaum, cBS3aHHBIE C YHCIOBBIMHU IMOCIENOBATEIBHOCTSIMH, B TOM UYHCIIE 33a9d
13 peaJIbHOM JKU3HH (C MCTIOIb30BAaHUEM KaJIbKYIIATOPA, HU(PPOBBIX TEXHOJIOTHI).



TEMATHYECKOE IINTAHUPOBAHHUE



9 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3zaesioB U TEeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
1 Uucna w BblUMCICHUSA. JleMCTBUTENIbHBIE 9 bubnuoteka [HOK
qucia https://m.edsoo.ru/7f419d08
) VYpaBHEHUsT W HEPABEHCTBA. YPaBHEHUS C 14 1 bubnuoteka [HOK
OJTHO¥ MepeMEeHHON https://m.edsoo.ru/7f419d08
3 VYpaBHeHuss u  HepaBeHCTBa. CHCTEMBI 14 1 bubnuoteka [HOK
ypaBHEHHIA https://m.edsoo.ru/7f419d08
bu6 OK
4 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 16 1 htI/tIszI:I;I/(r)rT].eelglsoo.ru 1754 ]g 408
bubnuoreka [HOK
5 O 16 1
YHIHAH https://m.edsoo.ru/7f419d08
bub OK
6 YuciioBble HOCIIEA0BATEIBHOCTH 15 1 h tI/tIpJSI:I;I/(r)T:.eeljlsoo.ru 1754 121 408
7 [ToBTOpeHue, 0000IIECHUE, CHCTEMAaTH3AIINS 18 bubanorexa LHOK
3HAHUHI https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME | 102 5 0



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




IHOYPOYHOE IINTAHUPOBAHHUE

9 KJIACC
No KounyecTBo yacoB DJleKTpOHHBbIEe HU(PPOBBIE
11/-11 Tema ypoka Beero Konutposabueie | IlpakTuueckue = 00pasoBaTe/ibHbIE
padoTsbI padoTsbI pecypcebl
PanmionaneHpie  uucna, UppanuoOHAIbHBIC
1 qHCia, KOHEYHBIE i OCCKOHEUHBIC 1
NECSITUYHBIE TpOOH
MHOKeCcTBO JICMCTBUTEIBHBIX qUCe;
2 IENUCTBUTEIbHBIE YHCIA KaKk OECKOHEYHbLIE 1
NeCSITUYHBIE TPOOH
B3anmuo OJIHO3HAYHOE  COOTBETCTBHUE
3 MEXJy  MHOECTBOM  JIEHCTBHUTEIIbHBIX 1
YUCel U MHOYXECTBOM TOYEK KOOPAMHATHOU
NpAMOM
CpaBHeHne NEUCTBUTEILHEBIX qHCell,
4 apupMeTHIECKHE NEHCTBUSA c 1
JNEHUCTBUTEIbHBIMU YU CIIAMU
5 [Ipubmmk€HHOe  3HAYEHHE  BEJIMYMHBI, 1
TOYHOCTH MPUOIIMKECHUS
Oxkpyrienue ymcen 1
OxkpyrieHue ymcen
3 [Ipukunka u OLICHKA pe3yNbTaTOB 1
BBIYMCIIEHUH
9 [Ipukunaka u OIICHKA PE3yJIbTATOB 1
BBIYMCIICHUH
10 JIuneitHoe ypaBHeHue. Pemienue ypaBHenuid, | 1 bubnuortek [HOK




CBOJAIIMXCA K JIMHENHBIM

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

JInneiiHoe ypaBHeHuMe. Pelienue ypaBHEHU,

1 CBOJISIIIMXCS K JJUHEMHBIM
Ksanparnoe ypaBHEHHE. Pemenue bubnuoteka [HOK
12 .
ypaBHEHHIA, CBOISIIMXCS K KBAJPATHBIM https://m.edsoo.ru/7f43c542
Ksanparnoe ypaBHEHHE. Pemenue bubnuoteka [HOK
13 .
YpaBHEHH, CBOIAIINXCS K KBaIPATHBIM https://m.edsoo.ru/7f43c542
14 bukBanpaTHbie ypaBHEHUS bubmorexa LOK
https://m.edsoo.ru/7f43c3d0
15 bukBanpaTHbie ypaBHEHUS bubamorexa LOK
https://m.edsoo.ru/7f43c3d0
[IpuMmepsl pelieHHsl ypaBHEHUW TpPETbeU H
16 YeTBEPTOM CTENEHEH pPAa3jOoKEHHEM Ha
MHOKHTEIHN
[Ipumepsl pelieHus ypaBHEHUW TpPETbed U
17 4eTBEPTOM  CTENEHEH pa3jioKeHHEM Ha
MHOKHTEIHN
18 Pemenue JTpOOHO-paIMOHATBHBIX bubanorexa HOK
ypaBHEHHI https://m.edsoo.ru/7f43c9b6
19 Pemenue JTpOOHO-pAIMOHATBHBIX bubanorexa HOK
ypaBHEHHIA https://m.edsoo.ru/7f43c9b6
20 Pemenne TeKCTOBBIX 3a/1a4 anredpanvyeckum
METOJIOM
21 Pemenune TeKCTOBBIX 3a/1a4 anredpanvyeckum
METOJ0M
29 Perienne TEKCTOBBIX 3a/1au anreOpandyecKum
METOI0M
23 KonTtposneHast paboTa o teme "YpaBHeHHs ¢



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

OJIHOY TIepeMeHHOoM"

24 YpaBHEeHHE C JIBYMs NEPEMEHHBIMU U €TO0 bubnunoreka [HOK
rpaduk https://m.edsoo.ru/7f43d0b4
o5 VYpaBHeHHE C JBYMs INEPEMEHHBIMU U €T0 bubnuoteka [HOK
rpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema JByX JIMHEHHBIX YpaBHEHUH C
JBYMSI TIEPEMEHHBIMU U €€ peleHne
27 Cucrema JByX JIMHEHHBIX YpaBHEHUH C
JBYMSI TIEPEMEHHBIMU U €€ peleHne
28 Cucrema JByX JMHEHHBIX YpPaBHEHHU C
JIBYMSI TIEPEMEHHBIMU U €€ peleHne
9 Cucrema JByX JMHEHHBIX YpaBHEHHU C
o JIBYMSI TIEPEMEHHBIMU U €€ pelieHne
Pemmrenue cucrem B aBHEHMI, OJHO U3
30 KOTOPBIX nHHeﬁHoe,yXa yEpyroe — BTOpO# bubmiorexa LOK
https://m.edsoo.ru/7f43d23a
CTEIIEHU
Pemrenue cucrem s aBHEHMI, OJHO W3
31 KOTOPBIX HHHCﬁHOC,y);ygpyFOC — BTOpO# bubmiorexa LOK
https://m.edsoo.ru/7f43d55a
CTENIEHU
Pemienue cucteM ByX ypaBHEHHH, OJHO W3
32 KOTOPBIX JIMHEMHOE, a Apyroe — BTOpOH
CTENEHU
Pewrenue cucrem AByX ypaBHEHMil, OJTHO U3
33 KOTOPBIX JIMHEMHOE, a Apyroe — BTOpOM
CTENEHU
34 I'padbmyeckass  uHTEpHpeTanuss  CHCTEMBI
yYpaBHEHUH C ABYMs IEPEMEHHBIMU
35 Pemenne TeKCTOBBIX 3a/1a4 anredOpanvyeckum



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

CIIocoooM

Pemenune TeKCTOBBIX 3a/1a4 anredpanvyeckum

36
crocooom
37 KontponeHast pabora mo teme "Cucrembl
ypaBHeHuUi"
38 UmncnoBble HEPaBEHCTBA U MIX CBOWCTBA
39 UmncnoBble HEPaBEHCTBA U MIX CBOWCTBA bubmorexa LOK
https://m.edsoo.ru/7f43ad5a
40 Jluneiinbie HEpaBEHCTBA c OJTHOM bubnuoteka [HOK
MEPEMEHHOMN U UX peIIeHHE https://m.edsoo.ru/7f43af08
41 JIuneitnbie ) HEpPaBEHCTBA c OJTHOM bubnuoteka [HOK
MEPEMEHHOMN U UX peIIeHHE https://m.edsoo.ru/7f43af08
42 JIuneiinbie HEpPaBEHCTBA c OJTHOM bubnuoteka [HOK
MEPEMEHHOM U UX PELICHHE https://m.edsoo.ru/7f43af08
43 CucreMsl nvI/IHeI?IHLIx HEpPaBEHCTB OqHOU
MEPEeMEHHOM U UX pelIeHHe
44 Cucrembl JIUI/IHeﬁHLIX HEpPABEHCTB C OJHOM
MEPEeMEHHOM U UX pelIeHHe
45 Cucrembl JIUI/IHeﬁHLIX HEpPAaBEHCTB C OJHOU
MEPEeMEHHOM U UX pelIeHHe
46 KBanpatHble HEpaBeHCTBA U UX PEIlIEHUE bubanorexa LOK
https://m.edsoo.ru/7f43b098
47 KBanpaTHble HEpaBeHCTBA U UX PEILICHUE bubanorexa LOK
https://m.edsoo.ru/7f43b21e
48 KBagpatHble HepaBEeHCTBA U UX PEILICHHE bubanorexa LOK
https://m.edsoo.ru/7f43b5a2
49 KBagpatHble HepaBEeHCTBA U UX PEILICHHE



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2

50

KBagparHble HEpaBEHCTBA U UX PELLICHUE

I'paduueckas uHTEpIIpETALINsl HEPABEHCTB U

Bbubnuoreka [HOK

>1 CHCTEM HEPaBEHCTB C JIByMsI IEPEMEHHBIMU https://m.edsoo.ru/7f43b098
59 I'paduueckas mHTEpIIpETAIUS HEPABEHCTB U
CHCTEM HEpPaBEHCTB C IBYMs IT€PEMEHHBIMU
53 KouTtponbsHas paboTa 1o TeMe
"HepaBeHncrsa"
54 KBampatnunas ¢yHkuus, e€ rpaduk u bubnuoreka [HOK
CBOMCTBA https://m.edsoo.ru/7f4396¢c6
55 Ksampatnunas ¢yHkuus, e€ rpaduk u bubnuoreka [HOK
CBOICTBA https://m.edsoo.ru/7f439842
56 Ksampatnunas ¢yHkuus, e€ rpaduk u bubnuoreka [HOK
CBOICTBA https://m.edsoo.ru/7f4399b4
57 [Tapabomna, KOOPMHATHI BEPIITUHBI bubnuoteka [HOK
mapaboJIbl, 0Ch CHMMETPHH 1TapaboJIbl https://m.edsoo.ru/7f439eb4
58 [Tapabomna, KOOPJAMHATHI BEPIITUHBI bubnuoteka [HOK
apaboJIbl, 0Ch CHMMETPHUH apaboJIbl https://m.edsoo.ru/7f43a03a
59 [Tapabomna, KOOPJIMHATHI BEPILNHBI bubnuoTeka [HOK
mapaboJIbl, 0Ch CHMMETPHUH 1apaboJIbl https://m.edsoo.ru/7f43alac
60 [Tapabomna, KOOPJIMHATHI BEPILNHBI bubnuoTeka [HOK
apaboJIbl, 0Ch CHMMETPHUH apaboJIbl https://m.edsoo.ru/7f43a31e
61 [Tapabomna, KOOPANHATHI BEPLLINHBI bubnuoreka LHOK
apaboJIbl, 0Ch CHMMETPUH apaboJIbl https://m.edsoo.ru/7f43a526
62 [Tapabomna, KOOPIUHATHI BEPIIHHbI
napaboJibl, 0Ch CAMMETPHUH MapadoIbl
63 I'padpukn pynxumit: y = kx, y = kx + b,
y=K/X, y=x3, y=vX, y=|x|
64 I'papuxu pynxmmit: y = kx, y = kx + b,



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526

y=K/X, y=x3, y=vX, y=|X|

65 I'papuxn pynxmmit: y = kx, y = kx + b,
y=k/X, y=x3, y=vX, y=|X|
66 I'papuxn pynxmmii: y = kx, y = kx + b,
y=K/X, y=x3, y=vX, y=|X|
67 I'paduku dynkumii: y = kx, y = kx + b,
y=Kk/x, y=x3, y=vX, y=|x|
68 I'paduku dynkumii: y = kx, y = kx + b,
y=Kk/x, y=x3, y=vX, y=|x|
" " bubamnoTeka I[TOK
69 KonTtponsHast padota o Teme "dyHKnn htts.//m.edsoo.ru/7f43abg4
70 TlousiTie YnCcIOBOM MOCIIENOBATEILHOCTH bubmorexa LIOK
https://m.edsoo.ru/7f43e6c6
3ananue MIOCJIEA0BATENBHOCTH
71 peiyppeHTHoﬁ dbopmynoit u (;opMynoﬁ n-ro bubmiorexa LHOK
https://m.edsoo.ru/7f43ebda
YJieHa
79 Apubmernueckas u reoMeTpuyeckas bubnuoTeka [HOK
IPOrPECCuu https://m.edsoo.ru/7f43ed7e
73 Apubdmernueckas u reoMeTpuyeckas bubnuoTeka [HOK
IPOrPECCUn https://m.edsoo.ru/7f43f3b4
@opmynbl N-TO 4ieHa apuMeTUYecKol H
74 FCOII:/ICZPI/I‘IeCKOﬁ nporf)egzznﬁ CYMMBI bubmmorexa LOK
’ https://m.edsoo.ru/7f43f58a
MePBBIX N WICHOB
@opmynbl N-TO 4ieHa apuMeTUYecKol H
75 reoII:/IeZqueCKoﬁ HpOFEeS)CI/Iﬁ CYMMBI bubamorera LOK
’ https://m.edsoo.ru/7f43ef2c
MEePBbIX N YIECHOB
76 @®opmynbel N-TO 4ieHa apupMETHYECKOH u bubnuoreka [HOK

FEOMETPUYECKOW  IMPOTPECCUd,  CYMMBI

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



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

NCPBBIX N 4JICHOB

@opmynel N-TO 4ieHa apuPMETHYECKOH U

7 F€OMETPUUYECKOM  INPOTPECCUd,  CyMMBI bubmioreia LOK
https://m.edsoo.ru/7f43f72e
MEePBHIX N YICHOB
@opmynel N-TO dieHa apu(METHUSCKOM H
78 reollz/lezpnqecxoﬁ Hporge((:l::plﬁ, CYMMBI bubmioreia LOK
https://m.edsoo.ru/7f43f8a0
MEePBHIX N YICHOB
N300paxkenue uneHOB apupMETHYECKOH U
79 F€OMETPUYECKON NPOrpeccuil TOYKaMH Ha
KOOPJIMHATHOM MJIOCKOCTH
N300paxkenne uneHOB apupMeTHYEeCKOH U
80 TE€OMETPUYECKON TPOTpeccHil TOYKaMH Ha
KOOPJIMHATHOM MJIOCKOCTH
81 JIuHeHHbIN ¥ SKCTIOHEHITUATBHBIA POCT
82 Cno>xHBIE POIICHTHI bubmmorexa HOK
https://m.edsoo.ru/7f43fe0e
83 Cno>xHBIC MPOIICHTHI bubmmorexa HOK
https://m.edsoo.ru/7f4401a6
84 KontponpHas pabora mo teme "UwucioBbie bubnuoTeka [HOK
MOCHENOBATENHLHOCTH" https://m.edsoo.ru/7f440418
[ToBTOpEeHME, 0000IIECHNE H CHCTEMaTH3AIIUS
85 SH%HHIZ. 3anuch, CpaBHEHHUE, IEHUCTBUA C
JNEUCTBUTEIbHBIMM  YHCIIAMH,  YHCJIOBAas
npsMast
[ToBTOpEHue, 0600IIeHNE U CUCTEMATH3AIUS
86 3HAaHUM. [IponeHTsI, OTHOILICHUS,
MPONOPLUHU
87 [ToBTOpEHue, 0600IIeHNE U CUCTEMATH3AIIS



https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8

3HAHU. OxkpyrieHue, npuOIKEeHNE,

OLlIEHKa
IToBTOpEeHue, 000OIIEHNE U CHCTEMATH3ALUS
88 3HA "p Pemenne €KCTO 3a1a bubmorexa LOK
HAHHWH. IIICHU TCKCTOBBIX Jad
https://m.edsoo.ru/7f443b12
apu(METHIECKIM CIIOCOO0M
IToBTOpEeHue, 000OIIEHNE U CHCTEMATH3ALUS
89 3HA "p Pemenne €KCTO 3a1a bubmorexa LOK
HAHHWH. IIICHU TCKCTOBBIX q
a https://m.edsoo.ru/7f443cd4
apu(pmMeTHyecKuM crocooomM
IToBTOpEHue, 0000IIEHNE U CHCTEMATH3AIHS
90 3HA “p Pemenne €KCTO 3a1a bubmorexa LOK
HAHUH. IIICHNU TCKCTOBBIX q
a https://m.edsoo.ru/7f443fea
apumMeTHyecKuM crocooom
IToBTOpEHnue, 0000IIEHNE U CHCTEMATH3AIUS
91 3HA “p IIpeo6 a:; aHne ainredpa ecH bubmorexa LIOK
HAHUH. BaHU T NYCCKUX
vp P P https://m.edsoo.ru/7f4441ca
BBIPOKEHUH, TOTTYCTHMBIC 3HAYCHUS
IToBTOpEHHE, 00OOIIEHNE B CUCTEMATH3AIUS
92 P beot - 5 t bubnuoreka [HOK
3HAaHUM. eoOpa3oBaHue aiaredpandyeckux
vp P P https://m.edsoo.ru/7f444364
BBIPOKEHUH, TOTTYCTHMBIC 3HAYCHUS
IToBTOpEHHE, 00OOIIEHNE U CUCTEMATH3ALUS
93 P beob B . 6 . . bubanorexa LHOK
3HAHUM. o0Opa3zoBaHue aIreOpanyecKux
vp P p https://m.edsoo.ru/7f4446f2
BBIPOKEHUH, TOTYCTUMbIC 3HAYCHUS
IToBTOopenue, 0000IIEHHE U CHCTEMATH3AIUS
94 P beob B 5 . bubnuoreka HOK
3HAHUM. eoOpaszoBaHue aiaredpanyeckux
“p P P https://m.edsoo.ru/7f444a94
BBIPKCHUH, TOMTYCTUMbBIC 3HAYCHUS
IToBTOopenue, 0000IIEHHE U CHCTEMATHU3AIUS
95 P o H . H bubanoreka HOK
3HAHHUH. KIIMM. TIOCTPOEHHE, CBOMCTBA
YHIEH . p https://m.edsoo.ru/7f444c56
W3YUYEHHBIX ()YHKIIHIA
96 [ToBTOpEHue, 0600IIeHNE U CUCTEMATH3AIIS bubanoreka LHOK

3HaHUU. DYHKUHH: IMOCTPOEHUE, CBOMCTBA

https://m.edsoo.ru/7f444144



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44

M3YUYEHHBIX (DYHKIIMH

97

[ToBTOpEHUE, 0000IICHNE U CUCTEMATH3AIIS
3HaHUM. DYHKIUHU: MOCTPOCHHE, CBOMCTBA
M3YYEHHBIX (DYHKIIHNA

bubnnoreka [HOK
https://m.edso0.ru/7f44516a

98

IToBTOpenue, 0000ImEeHNEe U CUCTEMAaTH3AIHS
3HaHUM. DYHKIUHU: MOCTPOCHHE, CBOMCTBA
M3Y4YEHHBIX (QYHKIUN

bubnnoreka [HOK
https://m.edso0.ru/7f4452¢e6

99

[ToBTOpEeHMEe, 0000IICHNE U CHCTEMaTH3AIUS
3HaHMH. ['paduueckoe perieHne ypaBHEHHM
U VX CHCTEM

bubnnoreka [HOK
https://m.edso0.ru/7f445516

100

[ToBTOpEeHME, 0000IIEHNE 1 CHCTEMAaTH3AIUS
3HaHMH. ['paduueckoe perieHne ypaBHEHHM
U VX CHCTEM

101

CamocrostensHas pabora

102

O0001IeHNEe U CUCTEMATU3ALNS 3HAHUN

OBIIEE

KOJIMYECTBO YACOB 10

I[TPOTPAMME

102



https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516




YYEBHO-METO/IMYECKOE OBECHEYEHME OBPA30BATEJLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Aurebpa, 9 wmacc/ Mep3mixk A.l'., Ilomonckwit B.b., fAxup M.C.; mon penakuueit
[Toponsckoro B.E., O6miectBO ¢ OrpaHWYeHHOM OTBETCTBEHHOCTbIO M3aTesbCKUil LIEHTp

«BEHTAHA-I'PA®»; Axunonepsoe o6mectBo «M3narenberso «IIpocsemienne»

METOJIUYECKHUE MATEPHUAJIBI J1JI51 YUUTEJIA
Meroauueckoe mocobue, 9 kimacc/ Mepsnsak A.l'., Ilonmonckuit B.b., Axup M.C.; mon
penaxiueit [Togonsckoro B.E., O6miecTBO ¢ orpaHU4eHHOM OTBETCTBEHHOCTRIO M3maTenbckuid

nentp «BEHTAHA-I'PA®»; Akunoneproe o6mectBo «M3marensctBo «IIpocBemiennes

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbl CETU UHTEPHET
bubnuoreka LHOK

Poccuiickas snexkTpoHHas 1mKoia
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