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IHHOACHUTEJIBHASA 3ATINCKA

AnreOpa sIBIsIeTCS OJHUM M3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHA
O6eCHe‘IHBaeT HU3YUYCHHUC APYTUX OUCHUIUINH, KaK CCTCCTBCHHO-HAY4YHOI'O, TAK U TYMaHUTApHOT'O
IUKJIOB, €€ OCBOCHHE HEOOXOIUMO UIS MPOJOJDKEHUs 00pa30BaHUs U B TIOBCEIHEBHOM KU3HHU.
Pa3Butne y oOywarouuxcs Hay4yHbIX IPEICTaBICHUM O TMPOUCXOXKIEHUU U CYIIHOCTH
anreOpandeckux aOCTpakmuid, crnocodbe OTpaKEHUS MaTEeMAaTHYEeCKOM HAayKOW SBJICHUH U
MPOIIECCOB B MPUPOJEC M OOILIECTBE, POJIM MATEMaTHYECKOTO MOJICIMPOBAHHUS B HAyYHOM
MO3HAHWU M B TPAKTHKE CIIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KA4ECTB
MBIIIUICHUS, HEOOXOAUMBIX JJI aJanTalud B COBPEMEHHOM HH(poBoM olmiecTBe. N3ydueHue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHUS HA0I0aTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHYHOCTH MBIIIJICHUS, CIIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBLIBaTL CBOU
NeUCTBUS U BBIBOJBI, GOpMYIHpOBaTh yrBepxkAcHUs. OcBOoeHHE Kypca anreOpbl oOecrieuuBaeT
Pa3BUTHUC JIOTUYCCKOTO MBIIIJICHUSA O6yanOHIHXC$IZ OHM HCIOJIB3YIOT OCAYKTHBHBIC U
WHAYKTHBHBIE PACCYKICHHUs, 0000IIEHNe W KOHKPETHU3alHWI0, a0CTparnupoBaHHE M aHAJOTHIO.
OOyuenue anrebpe mpeArnoyiaraeT 3HAYUTEIBHBIM OO0BEM CaMOCTOSTEIHLHOW JIESTEIBHOCTH
oOyJaromuxcsi, TMOITOMY CaMOCTOSITENIbHOE pelIeHWe 3ahad  SBISIETCS — peanu3anueit
ACATCIIBHOCTHOI'O MpHUHIWIIA 06y’~I€HI/I$I.

B crpykrype mnporpammbel yueOHOro Kypca «AnreOpa» A OCHOBHOTO OOILEro
00pa3oBaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEpKATeIbHO-METOqHUecKre JMHUHN: «Yucma u
BEIUMCIICHUS», «AJNTreOpandeckue BBIPAKCHU», «YpPaBHEHHS W HEPaBEHCTBa», «DYHKIUWY.
Kaxxmas u3 3THX coAepiKaTeIbHO-METOJMUECKUX JIMHUN pa3BHBACTCS HA MPOTSHKECHHH TPEX JIET
W3yUYEeHHsI Kypca, B3aMMOJICHCTBYS C IPYTHMMH €T0 JIMHUSAMH. B Xo1e nzydenus ydeOHOTo Kypca
00yJaroImuMCcs TPUXOAUTCS JIOTUIECKH PACcCyXIaTh, UCTIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
s36IK. B CBSI3M ¢ 9THM B IIporpaMMy yu4eOHOTO Kypca «Aredpay BKIFOUSHBI HEKOTOPHIE OCHOBBI
JIOTHKH, TPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3lieliax MaTeMaTHYecKOro oOpa3oBaHUs W
CIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIONIMMHCS OCHOB YHUBEPCAIBHOTO MAaTEMaTHYEeCKOTO
si3bika. ConepKaTenbHON U CTPYKTYPHOU OCOOCHHOCTBIO YUEOHOTO Kypca «AnreOpay sBISETCS
€ro MHTErPUPOBAHHBIN XapaKTep.

Conepxkanne nuHHM «YWcna W BBIYUCICHHS» CIY)XUT OCHOBOM JUIsl JalIbHEHIIETO
W3yUYCHHs] MaTEeMaTUKU, CIIOCOOCTBYET PA3BUTHIO y OOYYAIONIIUXCS JIOTUYECKOTO MBIIIJICHHUS,
(OPMUPOBAHHIO YMEHHSI TOJIb30BAThCS AITOPUTMAMH, & TAK)Ke MPUOOPETEHUIO MPAKTHUYECKUX
HABBIKOB, HEOOXOJMMBIX JUIs MMOBCEIHCBHOW XHM3HH. Pa3BUTHE MOHATHS O YHCJIE HAa YPOBHE
OCHOBHOTO 00IIero 00pa3oBaHUs CBSI3aHO C PAIMOHAJIBHBIMH U MPPALUOHATIBHBIMUA YHCIIAMHU,
(dbopMuUpOBaHHEM IPEICTABICHUIA O NCHCTBUTEIILHOM YHMCIIE. 3aBEPIICHUE OCBOCHHS YHCIOBOM
JIMHUH OTHECEHO K CpeHEMY 001eMy 00pa30BaHUIo.

Conepkanue JBYX aireOpanuecKuX JIMHUH — «AlreOpandyeckue BBIPRKCHUSD» U
«YpaBHEHUSI W  HEPABEHCTBA»  CIIOCOOCTBYeT  (OPMHPOBAHUIO Y  OOyYarOIIMXCS
MaTeMaTU4ecKoro armmapara, HeoOXOIUMOTO [UIs pelleHHs 3aJad MaTeMaTHKH, CMEXHBIX
NPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4. Ha ypoBHE OCHOBHOTO 00IIEro 00pa3oBaHUs
y4eOHBIN ~ Marepuan TpPYNNHPYETCs  BOKPYT  pAallMOHANBHBIX  BBIpAXKEHHH.  Anredpa
JIEMOHCTPUPYET 3HAYCHUE MAaTEMaTHKH Kak SI3bIKa JUIS MOCTPOCHHSI MaTeMaTHYeCKuX MOJeseH,
OTIMCaHUS TIPOIIECCOB U SIBIICHUH peatbHOTO MUpa. B 3amaunm oOydeHus anredpe BXOAAT TaKKe
najbHeHIee pPa3BUTHE AaJTOPHTMUYECKOTO MBIIIICHUS, HEOOXOJMMOro, B YaCTHOCTH, IS
OCBOCHHUS Kypca HH(POpPMATUKH, ¥ OBJAJCHUEC HaBBIKAMH JIEIYKTUBHBIX PACCYXKICHHM.



[IpeoOpazoBanre CHMBOJIBHBIX ()OPM CIOCOOCTBYET Pa3BUTHIO BOOOPaXKEHUS, CIOCOOHOCTEH K
MaTEeMaTHYeCKOMY TBOPYECTBY.

Conepxannie  (QyHKIMOHATBHO-TpAQUYECKOW  JIMHUM  HAIEICHO HAa  IOJIyYeHHUE
00yJaroNMMUCs 3HAHUH 0 QYHKIMAX KaK BaKHEHIIEH MaTeMaTHYeCKOW MOJETH ISl OTICAHUS
W WCCIIEJOBAaHUS Pa3HOOOpA3HBIX MPOIECCOB W SBICHUH B mpuponae u obOmiectBe. M3yuenue
Marepuaiga CIOCOOCTBYET pPa3BUTHIO y OOYUYaIOIIMXCSA YMEHHS HCIIOJIb30BaTh pPa3judHbIC
BBIPA3UTEIIBHBIC CPEJCTBA SI3bIKA MATEMAaTUKH — CIIOBECHBIC, CUMBOJIMYCCKHUE, TpaduuecKue,
BHOCHT BKJIaJl B (DOPMHpOBAHHUE MIPEJICTABICHUNA O PO MAaTEMAaTHKU B PA3BUTHUH IHBHIIN3AINAN
Y KYJIbTYPBI.

CormacHo y4yeOHOMY TuTaHy B 7-9 Kiaccax u3ydaeTcss y4eOHBIM Kypc «Anrebpay,
KOTOPBIA BKIIFOUAET CIIEAYIONINE OCHOBHBIC Pa3felibl CoJepKaHus: «UHciaa W BBIYUCICHHSY,
«AnredpanyecKkre BEIPAKEHUD, «YpaBHEHUS U HEPABEHCTBAY, «DyHKIIUNY.

Ha u3yuenue yue6HOTrOo Kypca «Anredpa» otBoautcs 306 yacos: B 7 kinacce — 102 gaca (3
yaca B Hezenmo), B 8§ kimacce — 102 gaca (3 gaca B Henento), B 9 kimacce — 102 gaca (3 yaca B
HEJIEIIO).

YyeOHO-MeTOANYECKUI KOMILJIEKC /ISl leJarora:

Anrebpa, 7 xmacc; 8 kmacc; 9 kmacc: ydueOHHMK uisi 0OI1eo0pa3oBaTeNbHBIX YUPEKICHUH.
/C.M. Hukonsckuii, M. K. Ilotanos, H. H. Pemernukos, A. B. llleskun — M.: IIpocsenienue,
2014-2018

Mopnkosuu A.I'. Anrebpa , 7 knace, 8 kiacc, 9 kimace Y. 1.: yueonnx/ A.I'.MopakoBuy.-
M.; Muemosuna, 2013 u Gonee
MO3JHUX TOJOB U3JIAHUS.

Mopakosud A.I'. Anrebpa , 7 kiace, 8 kiacc, 9 kinace Y.2.: 3agaunnk / A.I'.MopakoBuy.-
M.; Muemo3suna, 2013 1 6oee mo3gHUX TOJOB W3JaHUSL.

O.H. MakapsiueB Anrebpa 7 kiace, 8 kiacc, 9 knmacc Mocksa «IIpocsemenuey, 2023

Y4eOHOo-MeToAMYeCKUI KOMILIEKC ISl 00yYAKIIUXCH:
Anrebpa, 7 kmacc; 8 kmacc; 9 knacc: ydeOHHMK Juisi 0OIeo0pa3oBaTeNbHBIX YUPEIKICHUH.
/C.M. Hukonsckuii, M. K. Ilotanos, H. H. Pemernukos, A. B. llleBkun — M.: IIpocBenienue,
2014-2018

udposbie pecypcenl:

http://fipi.ru/oge-i-gve-9 Maremaruka. OTKpBITEIN OaHk 3aganuii [MA 1o MaTeMaTHKe:
[IPOTOTHIIEI 33/IaHMA.

http://www.mathgia.ru

http://en.edu.ru/db/sect/3217/3284 - EctecTBeHHO-Hay4YHbII 00pa30BaTEIbHBIN MTOPTAI
(y4eOHUKHU, TECTHI, OMMMIIHNA/IBI, KOHTPOJIbHBIE)

http://mathem.by.ru/index.html- Martemaruxka online

http://matematika.agava.ru/

http://alexlarin.net/egel15.html

http://sdamgia.ru/

http://reshuege.ru/

https://oge.sdamgia.ru



http://fipi.ru/oge-i-gve-9
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http://www.mathgia.ru/
http://en.edu.ru/db/sect/3217/3284
http://mathem.by.ru/index.html
http://matematika.agava.ru/
http://alexlarin.net/ege15.html
http://reshuege.ru/

COJEPKAHUE OBYYEHUA
7 KJIIACC

Yuciia ¥ BbIYMCICHUS

JlpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOJ OT OAHOH (OpMBI 3amucH Ipodel K
npyroi. IloHsATHE palMOHAIBLHOIO YMCIIA, 3alMCh, CPABHEHUE, YIOPAJOUMBAHUE PALMOHAIBHBIX
grcen. ApudMeTHUeCKue EHCTBUS ¢ pallMOHAIBHBIME YHCIaMH. Pemienue 3amad u3 peaabHOR
IIPaKTUKU Ha YacTH, Ha APOOU.

CreneHp ¢ HaTypaJbHBIM IOKa3aTeJeM: OIpeJieieHue, NpeoOpa3oBaHue BBIPAKEHUN 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 MHOKUTENN HATYPaJIbHBIX YHCE.

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

Auiredpanyeckue BbIpaKeHUs!

[IepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAXKEHUs C MEepeMEHHOM. JlomycTUMBblE 3HA4YEeHMS
nepeMeHHbIX. [IpeAcTaBieHue 3aBUCUMOCTHM MEXAY BeIMYMHAMH B BHAE (QOPMYIIBL
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.

Opnounensl U MHOrowieHsl. Crenenb MHOrouwicHa. Cll0KEHHE, BBIYUTAHUE, YMHOKCHHE
MHOTOWIECHOB. DOPMyIBI COKpAIIEHHOTO YMHOKEHUS: KBAaApaT CyMMBl M KBaJpaT Pa3HOCTH.
dopmyna pa3HOCTH KBaApaToB. Pa3nokeHre MHOTO4JIEHOB Ha MHOYKUTEIH.

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 33/1a4 C IOMOULIbIO YDABHEHUM.

JIuHeliHOe ypaBHEHME C JBYMs NEpeMEHHbIMHU U ero rpaguk. Cucrema JByX JMHEHHBIX
ypaBHEHUH € JByMs INepeMeHHbIMH. PeleHue cucrteM ypaBHEHUH CHOCOOOM IOJICTAHOBKH.
IIpumeps! pelieHns TEKCTOBBIX 3a7a4 C IIOMOILBIO CUCTEM YPABHEHHM.

DyHKUUH

Koopaunata Touku Ha mnpsMoi. UucinoBble NPOMEXYTKH. PaccrosHue MexIy AByMs
TOYKaMHU KOOPAWHATHON IIPSIMOM.

[IpsimoyronbHast cucrema koopauHat, ocu OX u Oy. Abcuucca M opauHaTa TOYKHU Ha
KoOpAMHATHOM TmuiockocTH. [Ipumeps! rpadukoB, 3amaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBucuMmocTei. [lonstue ¢ynkumuu. I'padpuk Pyaknun. CpoiicTBa  (QyHKIMA.
JIuneitnas ¢ynkuus, e€ rpapuk. I'padux dynkumun y = |X|. ['paduyeckoe pelieHne JTUHEHHBIX
YPaBHEHUH U CUCTEM JIMHEWHBIX YPaBHEHUM.



8 KVIACC

Yucina ¥ BbIYMCICHUS

KBangpatusiii kopenp u3 uncia. [lonarue o0 wuppanuoHanbHOM uyucie. JlecsTuyHble
NpUOIIMKEHNUS UPPaALMOHATBHBIX uncesl. CBOMCTBA apupMETHIECKUX KBAJPATHBIX KOPHEH M MX
IIPUMEHEHHE K NpeoOpa30BaHUIO YHCIOBBIX BBIPAKEHUM M BbIYMCIECHUSAM. JlelicTBUTENbHbBIE
qucia.

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

Auredpanyeckue BbIpaKeHHs

KBanpatHblil TpEXUsieH, pa3aoKeHUE KBaJPAaTHOTO TPEXWIEHA HA MHOKUTEIIH.

AnreOpandeckas apoOb. OCHOBHOE CBOWMCTBO anreOpamdeckoir npodu. CroxeHue,
BBIYMTAHUE, YMHOXKEHUE, JielieHue anreOpanueckux apoOeil. PanmoHanbHble BBIpaXXEHUS U MX
npeoOpa3oBaHHUe.

YpaBHeHusi 1 HepaBeHCTBA

KBanpartHoe ypaBHeHue, (opmyna KopHEH KBajapaTHOro ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHM, cBoaALIMXCA K JMHEWHBIM U KBaapaTHbIM. [Ipocreiimne npoGHO-
paloHaIbHbIe ypaBHEHUS.

I'padmueckas uHTEpHpeTanys ypaBHEHUN C JABYMs MEPEMEHHBIMH M CHCTEM JIMHEWHBIX
YpPaBHEHUN C JBYMs IE€pEeMEHHBIMHU. [Iprmepsl pemeHns CUCTeM HEIWHEHMHBIX YPaBHEHHM C
JBYMsI IEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 337129 aNTreOpandecKuM CIIOCOOOM.

UucnoBble HEpaBEHCTBA W HMX CBoOMcTBA. HepaBeHCTBO ¢ OJHOM MEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHEWHBIE HEpaBEHCTBA € OJHOM TmepeMeHHOW. Cucremsbl
JINHEMHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM.

D yHKUUHA

[Tonsarue ¢ynkmuu. OOnIacTh ompeneaeHus U MHOXKECTBO 3HaueHU (yHKinu. CriocoObl
3aanusi QyHKITUH.

I'padux dyaxkumm. Yrenue cpoiictB (yHkuum mo e€ rpaduky. [Ipumepsr rpaduxon
(GYHKIHH, 0TpaXKaroUINX peaabHbIe MTPOLECCHI.

OYHKIMH, OMUCHIBAIOIINE MPSAMYI0O U OOpPaTHYIO MPOMOPLHOHAIBHBIE 3aBUCUMOCTH, HUX
rpaduxy. OyHkmun Y = X2, Y = X3, Y = VX, y=|x|. [paduueckoe pemeHue ypaBHEHHIT H CHCTEM
YpaBHEHUH.

9 KJIACC

Yuciaa v BbIYMCTIEHUS

PanvionanbHbIEe yncIa, UPPALMOHATIBHBIC YKCIIA, KOHECYHBIC U OCCKOHEYHBIC JECATHUYHBIC
npoOu. MHOXKECTBO JIEHCTBUTEIBHBIX YHCEN, JICHCTBUTEIbHBIC YHCIIa KaK OCECKOHEYHBIC
JIecsITUYHble  OpoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKAY  MHOXXECTBOM
JEMCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MPSMOI.

CpaBHeHHE JEHCTBUTENBHBIX YHCEN, apupMeTHUeCKue NEHCTBUS C ACHCTBUTEIHHBIMU
YHUCIaMHU.

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

[Tpubmmk€HHOE 3HAYEHHE BEIMYMHBI, TOYHOCTh NpuOmMmKeHus. OKpyrieHHe 4YHcel.
[Ipukuaka v olieHKa 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, 0Cb CHMMETPHUU TTapaboJIbL.

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

Yucii0BbIe N10CJIEA0BATEIBHOCTH U NPOIPECCUH

[ToHATHE YMCIOBOM MOCIEAOBATEIBHOCTH. 3aJJaHUE TOCIEA0BATEIBHOCTH PEKYPPEHTHOM
hopmyroit 1 popMysoi N-TO WiIeHa.

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

N3obpaxenne dieHOB apu(PMETHUYECKOM W TEOMETPHUYECKOW MPOTpeccHuil TOYKaMHU Ha
KOOPJMHATHOM MJIOCKOCTH. JIMHEWHBINA U SKCIOHEHIHAIBHBIN pOCT. CI05KHBIE MPOLIEHTHI.



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 BOCIIUTAHME:

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) rpaIaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakJIaHWHA W peau3alid €ro Ipas.,
MPEACTABICHUEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHHS PaA3IMYHBIX CTPYKTYP,
SIBJICHUH, MPOTEAYP 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 y4YacCTHE B PEUICHUH NPAKTUYCCKUX 3a/ad MaTeMaTHUYeCKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTeMAaTHYE€CKOTO 00Opa30BaHUs Ha MPOTSHKEHUN BCEH
KU3HU JJIS1 YCHEIHON Mpo¢deCCHOHANbHON JAEATENbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TOCTPOCHHEM HWHIMBUAYAJIbHONM TpaeKTOpuu o0Opa3oBaHUS U
YKU3HEHHBIX TUIAHOB C YUETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTYeCcKOEe BOCIIMTaHME:

CIIOCOOHOCTBIO K AMOLIMOHAIILHOMY U 3CTETHYECKOMY BOCIPHUATHIO MaTeMaTHYEeCKHX
00BEKTOB, 33/1a4, PEIICHUN, PACCYKICHHM, YMEHHUIO BUAETh MaTeMaTHUYECKUE 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpUEHTAIle B JESITENbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX IMpPEJICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHsS 4YeJOBeKa, MNPHUPOAbI M OOILIECTBA, MOHUMAaHUEM
MaTeMaTHYeCKOW HayKH Kak c(epbl 4eloBEeUecCKON MAeSITeIbHOCTH, STamoB €€ pa3BUTUA H
3HAUUMOCTHU JJIs1 Pa3BUTHUS LIMBUIIM3ALUH, OBJIAJICHUEM SI3bIKOM MATEMATHKU U MaTEMaTUYECKON
KyJIbTypOM KaK CpEICTBOM TMO3HaHUS MHpA, OBJIAJEHUEM [POCTEUIIMMH HaBbIKAMU
HCCIIEA0BATENbCKOM AEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (GopmMHpoBaHHe  KYJbTYPbl  3/I0POBbSI W
IMOIMOHAJIBHOI0 0JIArONOJIyYHs:

FOTOBHOCTBbIO TPUMEHATh MAaTEMaTUYECKUE 3HAHUS B HMHTEPECAX CBOETO 3/10POBbS,
BEJICHUS 3[I0POBOTO 00pasa >KU3HM (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, perynspHas ¢Qusnyeckas aKTUBHOCTH), CHOPMHUPOBAHHOCTHIO HAaBBIKA peQIICKCHH,
MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4eloBeKa;

7) 3K0J10rM4YeCcKoe BOCIIUTAHHUE:

OpHEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM U pelieHus 3agad B o0nacTu
COXPaHHOCTH OKPYXKAIOIIEH Cpenbl, IJIAHUPOBAHUSI TOCTYIKOB M OLIEHKHM 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;

HE00X0AMMOCTHIO B (DJOPMUPOBAHUM HOBBIX 3HAHHI, B TOM 4ucie (GOPMYIUPOBATH HIIEH,
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 KOHTpPMEp, KOPPEKTHPOBAaTh NPUHUMAEMbIE PEUICHUS U
nercTBUs, GOPMYIHPOBATH U OLIEHUBATh PUCKU U TIOCIEACTBUS, (GOPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeabHbIE YHUBEPCAJBHBLIC y‘-leﬁHl)Ie JecTBUSA

ba3oBble joruyeckue aeicTBUs:

® BBISBIIATH M XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKKM MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOIICHHH MEXKIY MOHATHAMH, (DOPMYIHpPOBATh OMPEICIICHUS TOHSITHH,
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIAaCCH(HUKAIIUN, OCHOBAHUS JIJIS 0000IIeHNs
Y CPaBHCHMSI, KPUTEPUH TIPOBOJIUMOTO aHAIIN3a;

® BOCIPHHUMATH, (DOPMYIUPOBATh M MPEOOPA30BHIBATL CY)KJICHUS: YTBEPIUTEIbHBIC H
OTpULaTeNIbHbIE, €MHUYHBIC, YACTHbIE U OOLIUE, YCIOBHBIE;

® BBIABIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B aKTax,
NAHHBIX, HAONIONEHUSAX M YTBEPXKACHUAX, NpeuiaraTb KPUTEPUU JIsS 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 CaMOCTOSITENILHO HECJIOKHbBIE JI0Ka3aTelbCTBa
MaTeMaTH4ecKuX (DaKTOB, BBICTPAWBATh AapPryMEHTAIMIO, NPHUBOJUTH MPUMEPHl U
KOHTPHpPUMEPDI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

e BbIOMpaTh croco0 pemieHUs y4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pelieHus, BpIoupaTh HanboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBareibckue 1eiCTBUS:

® CIOJNB30BaTh  BOMPOCHI KAk  HMCCIEAOBATENbCKUN  HHCTPYMEHT  MO3HaHMS,
dbopMynupoBaTh BOIIPOCHI, bukcupyromiue MIPOTUBOpEYHE, npobnemy,
CaMOCTOSITENIbHO YCTaHABIMBATh MCKOMOE M JlaHHOe, (OpPMHUpOBATh THUIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UIUIO, MHEHHE;

® TMPOBOJUTH IO CaMOCTOSTEIBHO COCTABJICHHOMY TIJIaHY HECIOXHBIA SKCIIEPUMEHT,
HEOOJBIIIOE UCCIIEJIOBAHUE TI0 YCTAaHOBIEHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTY COOOM;

® caMOCTOATENbHO (OopMynupoBaTh O0O0OOIIEHHMS ¥ BBIBOJABI IO  pe3ylbTaTaMm
MPOBEIEHHOTO HAOTIOJCHHUSI, UCCIIEIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
PE3yIbTaTOB, BBIBOJOB U 0000IIEHN;



MPOTHO3UPOBATH BO3SMOXKHOC PA3BUTHC MIPOLCCCA, 4 TAKIKC BbIABUTATH MPCAIIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Pabora c undopmanueii:

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

BBIOMpATh, aHAIM3UPOBATh, CHCTEMATH3MPOBATh W HHTEPIPETUPOBATH WH(POPMAIHUIO
Pa3MYHBIX BUJOB U (OPM MPEICTABICHHUS;

BBIOMpaTh (hopMy mpeacTaBiIeHus HHOOPMAIUH U WILTIOCTPUPOBATH pElIaeMbIe 3a1auu
CXeMaMH, AuarpaMMaMu, HHOHM rpadukoil u nx KOMOMHALIUAMU;

OIICHUBATh HAAEKHOCTh MHPOPMAIIUH 110 KPUTEPHUSIM, MPEIIOKESHHBIM YUUTEIEM HITH
c(OPMYIIMPOBAHHBIM CAMOCTOSITENHHO.

KOMMyHI/IKaTHBHbIe YHUBEPCAJBHbLIC y‘{eﬁﬂble JeHCTBHUA:

BOCIIPHHUMATH U (POPMYITHPOBATH CYXJICHUS B COOTBETCTBUU C YCIOBUSMU U IEISAMU
oOmIeHus, SICHO, TOYHO, TPAaMOTHO BBIPAXKATh CBOIO TOYKY 3pPEHUS B YCTHBIX H
MMACEMEHHBIX TEKCTaX, JIaBaTh MOSCHEHUS 10 X0y PEIICHUS 33J]aud, KOMMEHTHPOBATh
MTOJTY4YEHHBIN pe3ynbTar;

B X0JIe 0OCYKJIEHHsI 3371aBaTh BOMPOCHI MO CYIIECTBY 0OCYXIaeMOU TEMBI, TPOOIIEMBI,
pelnraeMo  3amadd, BBICKA3bIBaTh HWJCH, HAIlCJICHHBIE Ha TIOWCK  PEIICHHS,
COTIOCTAaBJIATh CBOHM CYXKICHHS C CYXICHHSIMH JIPYTHMX YYaCTHHUKOB JHAJIOTa,
oOHapyXMBaTh pa3IMYne U CXOJICTBO TO3UIHI, B KOPPEKTHOH Popme GpopMyTrpoBaTh
pa3HoTriacusi, CBOU BO3PaKEHUS;

MIPEJICTaBIATh Pe3ybTaThl PEUICHUS 3aJaud, SKCIEPUMEHTa, UCCIeA0BAHUS, MTPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHS C y4ETOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEH ayTUTOPUH,

MMOHUMATh M HUCHOJb30BaTh MPEUMYILECTBA KOMAHIHOM M MHAMBHUIYaIbHOU pPabOTHI
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 HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TpymmoBeIX (opmax paboTel (oOcyxkiaeHus, OOMEH MHEHUSIMH,
MO3TOBbI€ IITYPMbI M JAPYrHE€), BBINOJIHATH CBOK YacTh pabOThl U KOOPAUHUPOBATDH
CBOM JICUCTBUSA C JAPYTUMU WJIEHAMH KOMAaH/]Ibl, OLIEHHBATh KaYECTBO CBOEro BKJIAJa B
0OLIMI1 MPOAYKT MO KPUTEPUAM, CHOPMYTUPOBAHHBIM YUaCTHUKAMHU B3aUMOICHCTBUSI.

PeryisiTuBHbIE YHMBepPCaJIbHbIE YUeOHbIe AeilicTBUS
Camoopranuszanmsi:

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH, AJITOPUTM pELICHMs 3aJaud (MM €ro 4acTb),
BBIOMpATh CcIOCOO pelleHHuss ¢ Y4ETOM MMEIOLIMXCSl PECypcoB U COOCTBEHHBIX
BO3MOXHOCTEHN, apryMEHTHUPOBaTh U KOPPEKTHPOBATh BapHUaHThl PELIEHUN C Y4ETOM
HOBOH MH(pOpPMAIUH.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJJIEKT:

BJIaJCTh criocooamMu CaMOIIPOBCPKHU, CAMOKOHTPOJIA IMPOLECCa U PE3YyJIbTaTa PCIICHUA
MaTeMaTHYECKOMH 3aga4u,
OpeABUACTL TPYAHOCTU, KOTOPLIC MOTYT BO3HHUKHYTH IIPHU PCHICHUHN 3ada4v, BHOCUTHb
KOPPCKTHUBLI B ACATCIIbBHOCTL HA OCHOBC HOBBIX O6CTO$ITCJ'IBCTB, HalJIEHHBIX OIJ_II/I60K,
BBIABJIICHHBIX pr,[[HOCTCﬁ;



® OILICHMBATb COOTBETCTBUE pe3yNbTaTa AEATEIbHOCTH IIOCTABJICHHOM LICJIM U YCIOBUSAM,
OOBSICHATHh TPUYUHBI JOCTHKCHHUS WM HEIOCTIKEHHS LEJIH, HAXOAUTh OUIMOKY,
JlaBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

K xonmy oOyuenumss B 7 KJacce OOYydJaIOMIMIACA TOJYYHT CJCIYIOIIUE MpPEAMETHBIC
pe3ybTaThI:

Yucia ¥ BbIYMCICHUS

BeImonHATh, couyeTas YCTHbIE M NHCBMEHHBbIE NPUEMBI, apu]MeTHdecKue ICUCTBUS C
paloHaIbHBIMU YHCIIAMHU.

Haxonuth 3HaueHHs YHCIOBBIX BBIPRKEHUN, NPUMEHATh pPa3HOOOpa3Hble CIOCOOBI U
NpUEMBl BBIYMCICHMS] 3HAUEHUH JPOOHBIX BBIPAKEHUHN, COJEP)KALIUX OOBIKHOBEHHBIE H
JECSITUYHBIE TPOOH.

[lepexonuTe OT oAHOM (popMBI 3amucu yucen K Ipyroi (mpeoOpa3oBbIBATH JNECATHUHYIO
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
BbIpa)KE€HUH. BBIMONHATE JEMCTBUS CO CTETIEHAMU C HATYpaIbHBIMU MOKA3aTEISIMHU.

IIpuMeHATh IPU3HAKY JEIUMOCTH, Pa3I0KEHUE HA MHOKUATEIHN HaTypaJIbHBIX YHCEIL.

PemaTte mNpakTUKO-OPHUEHTHPOBAHHBIE 3aJa4M, CBS3aHHBIE C OTHOIICHHEM BEJIMYUH,
IIPONOPLUOHAIBHOCTBIO BEJIMYNH, IPOLEHTAMH, HHTEPIIPETUPOBATE PE3YIbTaThl PELICHAS 33434
C Y4€TOM OTrpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU PACCMATPUBAEMbIX OOBEKTOB.

AnredOpanyeckue BbIpasKeHU s

Hcnonp3oBathk anredpanyeckyro TEPMUHOJIOTHUIO U CUMBOJIMKY, IPUMEHATH €€ B IIpoliecce
OCBOEHMs y4eOHOTO MaTepuania.

HaxonuTh 3HaueHust OyKBEHHBIX BBIPAKEHUM IIPU 33aHHBIX 3HAUCHUSIX IEPEMEHHBIX.

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

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

OcymiecTBiATh pa3inokKEHUE MHOTOWICHOB HA MHOMKHUTEIM C IOMOIIBIO BBIHECEHUS 3a
CKOOKH OOIIEero MHOKUTENS, TPYNIUPOBKH ClaraeéMblX, NpUMEHEHHUs (OpMya COKpalEHHOIro
YMHOKEHUS.

[IpumensaTh npeoOpa3oBaHUs MHOTOYICHOB Ul pELIEHHs Ppa3IMuHbIX 33734 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 METo bl IPH PEIICHUH JIMHEHHBIX YPABHEHUH U UX CUCTEM.



[TonGupath npuMepsI ap YMCEll, SIBISIOUIUXCS PEIIeHUEM JTHHEWHOTO YPaBHEHHUS C IBYMSI
[IEPEMEHHBIMHU.

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

Pematps cucrembl ABYX JIMHEHHBIX ypaBHEHUI C JBYMS NEPEMEHHBIMH, B TOM 4YHCIIE
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 KOOPAMHATHON MpPsIMOM TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM
KOOpJIMHATaM, Jy4Hd, OTpPE3KH, WHTEpBalbl, 3alUChIBaTh YHCJIOBbIE MPOMEXKYTKH Ha
anreOpanveckoMm si3bIKe.

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

OnuceiBaTh € TNOMOIIBIO (PYHKIUN M3BECTHBIE 3aBUCHUMOCTH MEXAY BEIMYMHAMMU:
CKOPOCTb, BpeMs, pacCTOSIHME, IIeHa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTEILHOCTb, BpEMS,
00BEM paboTHI.

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

[Tonumate rpadudeckuii crocod MpeACTaBICHHUS W aHaiW3a WHPOPMAINH, U3BJICKATh U
MHTEPIPETUPOBATH HHPOPMAIIHIO U3 TpahUKOB peaibHBIX MPOIIECCOB U 3aBUCUMOCTEN.

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

Yucsia 1 BBIYUCTCHUSA

Hcnonp30BaTh HadanbHbIE MPEICTABICHUS O MHOXECTBE ICHCTBUTEIBHBIX YHMCEN IS
CpaBHEHMsI, OKpYIJIEHUS] M BBIUMCICHHWH, M300paxkaTh AECHCTBUTEIbHBIC 4YKMCIAa TOYKAMHU Ha
KOOPJIMHATHOM MPSIMOHA.

[IpuMeHsaTh NOHATHE apU(METHUYECKOrO KBAJAPATHOIO KOPHS, HAXOIUTh KBaJpaTHbIC
KOPHH, MCII0JIb3ys IPU HEOOXOAUMOCTHU KAJIbKYIISITOP, BBIIOJIHATH IPE0Opa30BaHUs BEIPAXKEHUI,
COJZIeprKalluX KBaJIpaTHbIE KOPHHU, HCIIOJIb3Yys CBOWCTBA KOPHEH.

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

Anredpanyeckue BbIpasKeHUsI

[IpuMeHATh TMOHATHE CTENEHW C LEJNbIM [OKa3aTeJeM, BBINOJHATH IpPeoOpa3oBaHus
BBIPAKEHUH, COACPKALLUX CTEIIEHU C LIEIbIM IIOKA3aTEIIEM.

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

PacknanpiBaTh KBaspaTHbBIN TPEXUWICH HA MHOKUTEIH.

[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, CUCTEMBI JIBYX YPAaBHEHUN C JBYMs [IEPEMEHHBIMU.

[IpoBoauTh MpocCTEiIIe NCCIE0BAHNS YPABHEHUN U CUCTEM YPAaBHEHHM, B TOM UHCIE C
IpUMEHEHHEeM TIpadUuecKuX TMpeicTaBlIeHuil (ycTaHaBIMBAaTh, MMEET JM YpaBHEHUE WIU
crcTeMa YpaBHEHHH pelieHus, €Clii UIMEET, TO CKOJIbKO, U IIpoYee).



[lepexoauTs OT clIOBEeCHOW (OPMYIUPOBKH 3aqaull K €€ anreOpanyeckod MOIETH C
IIOMOIIBI0 COCTaBJICHUS YPAaBHEHMs WJIM CHCTEMbl ypaBHEHMiIl, HWHTEPIPETUPOBAaTh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4M OJIY4EHHbIN pe3yNbTar.

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB /ISl CPAaBHEHUS, OLIEHKH, pEelIaTh JIMHEIHbIE
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,
CUMBOJIMYECKHE OO0O03HAYCHUS), ONPENCNATh 3HaueHWe (QYHKIMU IO 3HAYCHHUIO 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 oOydenuss B 9 kjacce OOydarOIIMICS TMOJTYYUT CIEAYIOIIHE MPEAMETHBIC
pe3yJabTaThl:

Yucia u BBIYUCTICHUSA

CpaBHUBaTh U YHOPSAI0UMBATH PAllMOHANIbHBIE U UPPAIMOHATIbHBIE YHCTIA.

BoinmonusaTe apudmeTrueckue IEHCTBUS C pallMOHAIBHBIMU YHCIIAMH, COYeTasl YCTHbIE U
MMCbMEHHBIE TPUEMBI, BBITIOJIHATH BBIUMCICHUSI C UPPALIMOHATIBHBIMU YHCITAMHU.

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

Okpyrnarh [eHCTBUTENbHBIE YHCIIA, BBIMOIHATH NPUKUIKY pe3yjibTaTa BBIYHCIICHUH,
OIICHKY YHMCJIOBBIX BhIPAKEHHI.

YpaBHeHUs] 1 HEPABEHCTBA

Pemars nuHeilHblE M KBaJpaTHbIE YpaBHEHMs, YypaBHEHUS, CBOJAIIMECS K HUM,
npocTeime IpoOHO-pallMOHAIbHBIE YPABHEHHUS.

Pemath cuctembl IBYX JIMHEHHBIX YPaBHEHHM C JBYMs MEPEMEHHBIMU M CHCTEMBI JIBYX
YpaBHEHHUM, B KOTOPBIX OJTHO YPaBHEHUE HE SBJISETCS JIMHEUHBIM.

Pemarp TekcToBble 3ajaud anreOpanyecKuM CHOCOOOM C TIOMOIIBIO COCTaBJICHUS
YpaBHEHHUS UM CHUCTEMBI IBYyX YPaBHEHUH C IBYMS IEPEMEHHBIMH.

[IpoBoauTh MpocTeiIIre NCCIeTOBAaHMS YPAaBHEHUN U CUCTEM YpaBHEHUM, B TOM UHCIE C
MpUMEHEHHEeM TrpapuuecKux IMpeacTaBieHuil (ycTaHaBIMBaTh, HMEET JIM YpaBHEHHUE WIIU
CHCTEeMa YpaBHEHHUI PEIleHUs, €CIIU UMEET, TO CKOJIbKO, U TIpoyee).

Pemarp nuHeliHble HEpaBEeHCTBa, KBaJpaTHbIE HEPABEHCTBA, H300pakaTh peIlIeHHe
HEPaBEHCTB Ha YHCIOBOU MPSIMOM, 3allMChIBATh PEIIEHUE C IIOMOIIBI0 CHMBOJIOB.

Pemarp cucreMbl JHMHEMHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAOIINE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PEUICHUE CUCTEMBbl HEPABEHCTB HA YHCIOBOW MPSIMOMH,
3alHCHIBATh PELIEHUE C IOMOIIBI CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA TP PELIEHUH PA3IMUHBIX 3a4a4.

DyHKUUH

Pacnio3HaBath QyHKIIMHM U3y4eHHBIX BUJIOB. [IoKa3bIBaTh CXeMaTHYECKH PACIIOJIOKEHHE 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 CXEMAaTHYECKU TpapuKH KBAJPATHYHBIX (DYHKIMIA, ONHCHIBATH
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 TEOMETPHUYECKYIO MPOTPECCHH MPH Pa3HBIX CIOCO0ax
3aJJaHuUs.

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

N300pakaTh WIEHBI MOCIEI0BATEILHOCTH TOYKAMH Ha KOOPIUHATHOW TIOCKOCTH.

Pemrate 3amaum, cBsS3aHHBIE C YHCIOBBIMHU IOCIIENOBATEIHLHOCTSIMH, B TOM YHWCIIE 33a4d
13 peaJIbHOM JKU3HH (C MCTIOIb30BAaHUEM KaJIbKYIIATOPA, HU(PPOBBIX TEXHOJIOTHI).

OcHoBHBIE BH/ABI Y4eOHOMH 1eSITeJIbHOCTH

e paboTta ¢ UCTOYHHKAMH MHpopMaluu (yueOHUKH, cripaBouHukd, CMU, unTepHer), aHamu3
MOJIy4€HHOH MH(OpMAaINH, ee KOHCIIEKTUPOBAaHHE U U3JI0KEHUE;

e pelIeHHEe MO3HABaTEJbHBIX MpoOIeM: GOPMYIHPOBKA IENH, TUIIOTE3bl, CO3JaHUE YCIOBUH,
BBIOOp crioco0a perieHusl, COCTaBJIEHUE IJIaHa PelIeHus, OCYILECTBICHUE PEIIeHUs, aHaTIU3
MOJIy4YE€HHBIX Pe3ylbTaToOB, (POPMYINPOBKA BBIBOJIOB;

e  CHCTEMaTH3alys 3HAHUM: COCTaBJIEHUE KOHCIEKTOB, Ta0INUL, IPaUKOB U YCTAaHOBKA CBS3U U
OTHOILIEHUH MEXy OTJEIbHBIMHU 3JIEMEHTAMH CUCTEMbI HayYHbIX 3HAHUII;

e HCHOJb30BAaHWE HAYYHOW TEPMHUHOJIOTUU NPU OPOPMIIEHMH HHUCbMEHHOIO MM YCTHOTO
OTBETA;

e pabota ¢ TabIUIIaMH, TUarpaMMaMu, rpaduKamMu u T.

CucreMa OlleHKH JI0CTHKeHH S IJIAHHMPYEMbBIX Pe3VJbTaToB

Bricokuit ypoBeHb (O1IeHKa «5») CTaBUTCS B TOM CiIydae, KOT/ia 3ajada pelieHa IpaBUiIbHO: X0/
pelIeHus 3a/1a4K BepeH, Bce JICHCTBUS U MPeoOpa30BaHUsl BHIIIOJIHEHBI BEPHO U PALIMOHAIIBHO;
B3a/1aye, pelraeMoi ¢ BOIPOCaMu WM MOSICHEHUSMHU K JICHCTBUSIM, JITaHbI TOUHBIE U MTPABUJIbHBIC
(bopMyTUpPOBKY; B 33a[a4e, pelIaeMoi ¢ MOMOIIbIO YpaBHEHHUS, JaHbl HEOOXOAUMbIE
MOSICHEHHUSI;3aTUCH MPABUIIHHBI, PACIIOJIOKEHBI TTOCIIEIOBATENBLHO, JAH BEPHBIN U
MCYEpIBIBAIOIINI OTBET HABOIIPOCHI 33[auu; C/IeJaHa MPOBepKa pelIeHus (B TeX Cllydasx, Korjaa
3TO Tpedyercs).

[ToBbImIeHHBINH YPOBEHB (OIIEHKA «4») CTaBUTCS B TOM CIIy4dae, €Clid IIPU MPaBUILHOM X0J1e
pelIeHus 3a/1a4u JIOMyIeHa O/IHa HerpyoOas omunoKa 1iv ABa-Tpy HEA0UETA.

ba3oBbIif ypoBeHb (O11eHKa «3») CTaBUTCS B TOM ClTydae, €CIIU XOJ1 PEIIeHUs IPaBUIIbHBIN, HO:
a) JomylieHa ojiHa rpy0as omrOka u He 6osiee 0 JHOI HerpyOoii;

0) nomyiieHa oHa rpy0Oas omuOka 1 He 6ojiee TByX HeI0UYETOB;

B) JIOMYILEHbI TPU-YEThIPE HErPyOble OUIMOKH IPU OTCYTCTBHM HEAOUETOB;

I') JOMYIIEHO He OoJiee IBYX HErpyObIX OIMOOK U TPEX HEJOUYETOB;

1) IPU OTCYTCTBUH OIIMOOK, HO MPU HAJIMYUU OoJiee TPEX HET0UETOB.

Huskuii ypoBeHb (OIIeHKa «2)») CTaBUTCS B TOM CIIydae, KOT/ia YUCIIO OMIMOOK
MIPEBOCXOAUTHOPMY, IIPU KOTOPOI MOKET ObITh BBICTABJICHA MOJI0KUTENIbHAS OLICHKA.
Ilpumeuanus.

1 Onenka «5» MoeT ObITh IOCTaBJIEHA, HECMOTPS Ha HAJIMYME OMMCKU WM HeJl0uéTa, €Clu



YYCHUK JIaJI OPUTUHAIBHOE PELICHHE, CBUICTEIILCTBYIOIIEE O €r0 XOPOIEM MaTeMaTHYECKOM
pa3BUTHM.

2 TlonoxuTeNbHas OTICHKA «3» MOXKET OBITh BHICTABJICHA YUEHUKY, BBIIIOJIHUBIIEMY PabOTy HE
MOJIHOCTBIO, €CIIH OH 0€301IMO0YHO BBITIOJIHIII O0JIee TTOJIOBUHBI 00bEMa BCel pabOTHI.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Kosau4vecTBO 4acoB JesiTeJIbHOCTH YUHUTEJIA C YUETOM
Ipak | Pabo4eii mporpaMMbI BOCHHTAHUSA
HaumeHoBanue
Ne Kontpo | THuec JuekTpoHHble (¢ poBbIE)
pa3aeyioB M TeM Be
n/n JbHbIE KHe o0pa3oBaTe/ibHbIE peCypChl
NporpamMmbl ero
padorsl | pabotr
bl
-opMHUpOBaHUE KYIbTYPhI BEIUUCICHUH;
Hucna n -pPa3sBHUTHE JIOTHYECKOTO M KPUTHYECKOTO
BBIYKCIIEHUS. o5 ) MBILIICHUS, KYJIbTYPbI peun, | bubmmoreka [IOK
ParmonanbHble CIOCOOHOCTH K ymcTBeHHOMY | https://m.edsoo.ru/7f415b90
yucia OKCIICPUMCHTY,
-pa3BUTHE JIOTHYECKOTO U KPUTHUUYECKOTO
MBIIIICHUS KYJIbTYphI eun
AnreOpandeckue 97 1 p ’ YABTYP PEIH, | B Gmmoreka [HOK
crocoOHOCTH K CTBEHHOM
BBIpAKECHUS ) M Y https://m.edsoo.ru/7f415b90
AKCIIEPUMEHTY;
-(opMHpOBaHUE KAUYECTB JINYHOCTH
-hopMHpOBaHHE TIOHUMAHHUS YpPAaBHEHHS
Kak BaOKHEHIIEH MaTeMaTU4eCcKoi
MOJCIHM JUIsl ONUCAaHUA W HW3YYCHHS
YpaBHeHUs U .. bu6mmoreka [JOK
20 1 pPa3HOOOPA3HBIX PEAbHBIX CUTYaIU;
HEpaBEHCTBA -[IpHMEHEHNE anmnapaTa ypaBHeHuil s https://m.edsoo.ru/7f415b90
penieHus: pa3HooOpa3HbIX 3a/1a4 U3
CMEXHBIX MPEAMETOB, MPAKTUKU
-popMuUpOBaHUE TMOHUMAHUS (QYHKIUU
Koopaunater u 24 1 Kak BaKHEUIIEH MareMarndeckoii | bubanorexa [LIOK

rpapuku. OyHKIUN

MOJAENN JJI ONHUCaHUS IIPOLECCOB M
SBJICHUH OKPYKAIOLIETO MUPA;

https://m.edsoo.ru/7f415b90
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-IpUMEHEHNE (PYHKIIMOHAIBLHOTO SI3bIKA
JUIsL  ONMCAaHMS M MCCIECIOBaHUsA
3aBHCUMOCTEH  Mexay (U3HYECKHUMHU
BEJINYNHAMUY,;

-AHaIM3upoBaTh pPEAJbHOE COCTOSIHHE
Jie]l B y4eOHOH TpyIne, NoIepKUBaTh B

bu6moteka [IOK

HosTopenue u 6 JIETCKOM KOJUIEKTUBE JIEJIOBYIO,

06o0menne IPYKEMoGHYI0 aTMochepy. https://m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME 102
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8 KJIACC

KoaudecTBO 4acoB

JesiTeIbHOCTH YUUTEJISI C YUeTOM padoueii

KonTtp IIpak | MTPOrpaMMbl BOCHIUTAHUSA DJIEKTPOHHBIE
HaumeHoBaHue
Ne OJIbHBI | THYeC (ungporsre)
pasaesioB u TeM | Bce
n/n e KHe o0pa3oBaTejibHbIE
NPOrpamMMblI ro
pador padort pecypchl
bl bl
CTpouTh BOCHHTATEIBHYIO JCATEIBHOCTh C Y4ETOM
Yucna u i i
KYJIbTYPHBIX pa3nnqng AIeTel, MONOBO3PACTHBIX M | By6iyorexa [TOK
BBIYMCIICHUSI. WHIUBHIyIbHBIX OCOOCHHOCTEH.
15 1 JUBHAY https://m.edsoo.ru/7f417
KBanparubie - O0maTbes ¢ AeThMH, NIPU3HABATH MX JOCTOUHCTBO, 3
KOpHH TOHUMAs ¥ IPUHUMAS HX. alo
- AHamM3MpOBaTh pEATBHOE COCTOSIHHE Jiel B
Hucna u yueOHOM Tpymme, TNOJIEPKHUBATH B JETCKOM
BBIYHCIICHUSL. KOJUICKTHBE JIENOBYIO, IPYKETIOOHYI0 aTMOChEDY. bubimoreka [LIOK
Crernens ¢ 7 - HaxoauTh 11IeHHOCTHBIH aciekT yueOHOoro 3Hanus u | https://m.edsoo.ru/7f417
LEJIBIM uHpopMauuK 00OecreYnBaTh €ro IIOHMMaHue H | af8
HoKa3aTeneM nepeKMBaHUE 00YJAIOITMHUCS.
AunreOpandeckue - 3amuInaTh TOCTOMHCTBO U HHTEPECHI
P 5 P bu6mmoreka [IOK
BBIPaKCHUSI. 00y4Jaromuxcs, IOMOraTh JIETSIM, OKa3aBIIUMCS B
P N 5 1 i . ’ https://m.edsoo.ru/7f417
KBanpatHbiii KOH(JIMKTHOW CUTYalluU ¥/WIIM HEOJIArONPUsTHBIX a1
TPEXUICH YCIIOBHSIX T
AnreGpamieckue YrpaBiasateh  ydeOHBIMH — TpYIIIAMH  C  IEIIbIO
BOBIIeYeHHs 00yJaromuxcs B mpouecc obydenus u | buodnuoreka [IOK
BBIPaKEHHSI. _
15 1 BOCIIUTAHUS, MOTHUBHPYS ux yuebHo- | https://m.edsoo.ru/7f417
Anrebpandeckas
NI03HABATEJIbHYIO IS TEIBHOCTb. afs
1po0b alo
VYpaBHeHuUs U 15 1 - Haxoauth 1ieHHOCTHBIN acniekT yueOHoro 3Hanus u |  bubmuorexa [JOK
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HEPaBEHCTBA. uHpopmanuu obecrieunBaTh €ro moHumanue u | https://m.edsoo.ru/7f417
KBaI[paTHBIe MEPCIKNUBAHUC OGyLIaIOH_[I’IMI’ICﬁ. ﬁ
ypaBHEHUS
YpaBHEHUS U AHanM3UpoBaTh peaibHOE COCTOSIHUE el B yUEeOHOM
bub6mmorexa [{OK
HEPaBEHCTBA. 13 rpymme, TOJICPXKUBATh B JETCKOM KOJUICKTUBE httns:/frmed 6417
6 CHCTEMEL JIeTIOBYIO, APYKENO0HYI0 aTMochepy. fgps. M.eds00.ru
a
YpaBHEHUU ale
- VopaBiasaTh y4eOHBIMH TPyNIaMHd C  IENBIO
YpaBHeHHS U BOBJICUCHNS OOYJarONMXCs B mporecc oOydenns u | buomuoreka [IOK
7 HEpaBEHCTBA. 12 BOCTIMTaHMUS, MOTHBHUPYS 170 ydaeOHO- | https://m.edsoo.ru/7f417
HepaBeHCTBa IMMO3HAaBaTCIbHYIO JACATCIIBHOCTD. ﬂ
DOyHKIWY. - AHaIIM3UPOBATh pPeaTbHOE COCTOSHUE JICIT B bubmuorexa [JOK
8 OcHoBHBIE 5 y4eOHOM T'pyIIIe, MOIEPKUBATE B JIETCKOM https://m.edsoo.ru/7f417
TTOHSATHUS KOJIJICKTHBE JICJIOBYIO, IPYKEITIOOHYIO atmMmocdepy afg8
- CTpOHTh BOCTIMTATEIFHYIO JESITEIHLHOCTh C YIETOM
DyHKIHH Ky/IbTYPHBIX Pasiu4uil JCTeH, MONOBO3PACTHBIX H | Bu6imoTeka 11(0)
a 0COOeHHOCTEH.
9 Yucnossie 9 HHAMBHAYATHHBIX HHOCTCH https://m.edsoo.ru/7f417
- O0uIatkbes ¢ AEThbMU, PU3HABATH UX JOCTOMHCTBO, (3
byskI MIOHUMAs M IPUHUMAS] HX. alo
- - 1A6xHaJ:I’I/ISI/IpOBaTB peabHOe  COCTOSHME J1eN B | pusmyorexa [TOK
OBTOPEHUE U eOHOW rpymme, TOJJIEPKUBaTh B  JIETCKOM
10 P 6 Y1 PYTHIC, FUIEP ¢ https://m.edsoo.ru/7f417
00001eHNe KOJIJIEKTHBE JIEJIOBYIO, IPYKEII00HYI0 aTMmochepy. 3
are
OBILEE KOJIMYECTBO
YACOBIIO 102
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9 KJIACC

KoaudecTBO 4acoB

I[EHTeJILHOCTB yuuTeas ¢ y4eTomM

HpaK paﬁoqel‘/i nmporpaMmabl BOCIIUTAHUSA. 3JIeKTpOHHbIe
Ne HaumeHoBaHue pa3aeioB KonrTpo | THYec (undgposrbie)
n/n H TEM IIPOrpamMmmabl Bcero JBbHbBIE KHue Oﬁpa3OBaTeJ'II)HI)Ie
padoTrsl | paGoT pecypchl
bl
Crpouts BOCITUTATEIbHYIO
q JIEeATEIBHOCTh C Y4ETOM KYIBTYPHBIX bu6mmnorexa IIOK
WCJTa ¥ BBIYMCIICHHUS. . .
1 . 9 1 pasnuuuii Jerei, mosioBo3pacTHeIX u | https://m.edsoo.ru/7f419d
JleCTBUTENLHbIC THCTA WHIMBUIYATLHBIX 0COOCHHOCTEH. 08
OO0marecs ¢ JACTbMHU, TPU3HABATH WX
YpaBHEHHUSI 1 HEPABCHCTBA. JOCTOMHCTBO, IMOHHMas M mpuHHMas | bubimorexa [JOK
2 YpaBHEHUS C OJTHOM 14 1 ux. https://m.edsoo.ru/7f419d
TIepEMEHHO - Co3aBath B y4eOHBIX IpyMIax 08
(k1acce, KpyXKe, CeKIIUU U T.II
AHaNM3UPOBATH PEATLHOE COCTOSIHUE
JleJl B y4eOHOM rpymie, Bbubanorexa LIOK
VYpaBHEeHMS U HEPABEHCTBA. yq byt .
3 N 14 1 0IIEPKUBATH B ICTCKOM https://m.edso0.ru/7f419d
Cucrembl ypaBHeHUN
KOJUIEKTUBE JICJIOBYIO, 08
IpyKemo0Hy0 atMochepy
- CoTpynHuyarhb c JPYTUMH
v MeJarorTHYeCKUMH ~ pabOTHUKAMH U bubmorexa LIOK
paBHEHUS U HEPABEHCTBA.
4 16 2 JIPYrHUMHU CIICIMAIMCTaMU B pemienuu | https://m.edsoo.ru/7f419d
Hepasencrsa
BOCIIUTATENbHBIX 33/1a4. 08
- OOwarsest ¢ JETbMH, MPU3HABATD UX | preo o oo LIOK
S DyHKkunu 16 1 JIOCTOMHCTBO, TOHMMAasi W TPUHUMAs

HXx.

https://m.edsoo.ru/7f419d
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08

- AHaIM3UPOBATh PEATLHOE COCTOSHHE
nen B yaeGHoil rpynme, noanepxkusats | brobmmorexa LOK

q
HCHOBBIC 15 2 B JICTCKOM KOJUICKTHBE JejoByro, | https://m.edsoo.ru/7f419d

IOCIICA0BATCIIBHOCTH Ilp}I)KeJIIO6Hy10 aTMOC(bepy. %

- O0marbcst ¢ AEThMH, MPU3HABATh UX BuGmiorexa [IOK

II
OBTOpEHHE, 0000IIEHNE, 18 1 JOCTOMHCTBO, IIOHMMas W IIpUHUMAs hitps://m.eds00.ru/7419d

CUCTEMAaTHU3alus 3HAHWHI uX. 08
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
No Ne [ara usyyenus
1o Konuyec
n/ Tema ypoka
q | Pasa TBO Ilo naany | ®akruye
ey 4acoB CKH
Paznen 1. Yncaa n Bprunciienus. PanuonajabHblie yuciaa - 25 yacos
1 1.1 [TonATHE panMoOHANBHOIO YKCIa 1
2 1.2 Apudmernueckue AeMCTBHS C palliOHATbHBIMU YHUCIAMHU 1
3 1.2 ApubmMeTnueckue TeUCTBUS C PAIHOHATILHBIMU YUCIIAMHU 1
4 1.2 Apudmernueckue AeMCTBHS C palliOHATbHBIMU YHUCIAMHU 1
5 1.2 ApubmMeTrnueckne TeUCTBUS C PAIlHOHATILHBIMU YHCIIAMHA 1
6 1.2 ApubmMeTnueckne TeUCTBUS C PAIHOHATILHBIMU YHCIIAMHA 1
7 CrapToBasi TMarHOCTHKA 1
8 1.3 CpaBHeHME, YIOPSIIOYUBAHUE PAITMOHATBHBIX YHCEIT 1
9 1.3 CpaBHeHHE, YIOPSIIOYMBAHUE PAITMOHAIBHBIX YHCET 1
10 14 CrerneHp ¢ HATYpaJIbHBIM ITOKa3aTEIeM 1
11 14 CrerneHnp ¢ HATYpaJIbHBIM ITOKa3aTEIeM 1
12 1.4 CreneHnsp ¢ HaTypalIbHBIM [TOKa3aTEIEM 1
13 1.4 CreneHnsp ¢ HaTypaJbHBIM [IOKa3aTEIEM 1
14 1.4 CreneHnsp ¢ HaTypalIbHBIM [TOKa3aTEIEM 1
15 1.5 Pemrenne ocHOBHBIX 3a/1a4 Ha APOOH, MPOIIEHTHI U3 PEATLHON IPAKTUKH 1
16 1.5 Perienne 0CHOBHBIX 33/1a4 Ha APOOH, IPOLIEHTHI U3 PEaTbHOM MPaKTHKH 1
17 1.5 Perienne 0CHOBHBIX 3a/1a4 Ha APOOH, MIPOLICHTHI U3 PEaTbHOM MPaKTHKH 1
18 1.5 Perienne 0CHOBHBIX 33/1a4 Ha APOOH, IPOLIEHTHI U3 PEaTbHOM MPaKTHKH 1




19 1.6 [Ipu3Haky eIMMOCTH, Pa3JIOKEHHUS HA MHOXKUTEIN HATYPaJIbHbIX YHCEII 1
b
20 1.6 [Ipu3Haku nenuMocTH, pa3aoKeHUsI HA MHOKUTEHN HAaTYPaJIbHBIX YHCEel 1
b
21 1.7 Peanbnbie 3aBucumocTH. [Ipsimas u oOpaTHasi NPONOPLHOHATBHOCTH 1
. eanpHbIC 3aBUCUMOCTH. [Ipsmast m oOpaTHast MpOMOPIHOHATBHOCTH
22 1.7 P IT 0 1
. eanpHbIC 3aBUCUMOCTH. [Ipsmast 1 oOpaTHast MpOMOPIHOHATBHOCTH
23 1.7 P IT 0 1
. eanpHBIC 3aBUCUMOCTH. [IpsiMast 1 oOpaTHast IPOOPIUOHATHHOCTH
24 1.7 P IT 0 1
25 KoutpoJasHnas padora no reme "Panrionansubie uncna" 1
Pa3nen 2. AnreGpanydeckue BbIpazkeHus - 27 4acos
26 2.1 BykBeHHbIE BbIpaKEHUS 1
. epeMeHHbIe. JIomycTHMbIe 3HAYCHHSI TTePEMEHHBIX
27 2.2 I1 y 1
28 2.3 Dopmynbl 1
29 2.3 Dopmynbl 1
30 2.4 [IpeoOpazoBanue OYKBEHHBIX BHIPOKECHHH, PACKPHITHE CKOOOK M MPUBEICHUE 1
Ho0OHBIX ClaraeMbIX
31 2.4 [IpeoOpazoBanue OYKBEHHBIX BHIPOKECHHH, PACKPBITHE CKOOOK M MPUBEICHUE 1
MOJAOOHBIX CIIaraeMbIX
39 2.4 [IpeoOpazoBanue OYKBEHHBIX BHIPOKECHHH, PACKPBITHE CKOOOK M MPUBEICHUE 1
MOJAOOHBIX CIIaraeMbIX
33 2.4 [IpeoOpazoBanue OYKBEHHBIX BBIPAKECHHH, PACKPBITHE CKOOOK M MPUBEICHUE 1
MOJAO0OHBIX CIIaraeMbIX
34 2.5 CBoJicTBa CTENEHU C HATYPAJIbHBIM [10KA3aTEIEM 1
35 2.5 CBolicTBa CTENEHU C HATYPAJIbHBIM [10KA3aTEIEM 1
36 2.5 CBoJicTBa CTENEHU C HATYPAJIbHBIM [10KA3aTEIEM 1
37 2.6 MHorouseHsl 1
38 2.6 MHorouseHsl 1
39 2.7 CrnoxeHue, BBIUNTaHNUE, YMHOKEHUE MHOTOUYJICHOB 1
b b




40 2.7 CnoxeHue, BRIUUTaHHUE, YMHOKEHUE MHOTOUJICHOB 1
41 2.7 CnoxeHue, BBIUUTaHUE, YMHOKEHUE MHOTOUYJICHOB 1
42 2.7 CrnoxeHue, BRIUMTaHHUE, YMHOXKEHUE MHOTOUYJICHOB 1
43 2.8 @opMyITbl COKPAIIEHHOTO YMHOKCHUS 1
44 2.8 DopMybl COKpPAILIEHHOTO YMHOKEHUS 1
45 2.8 @opMybl COKpPAIIEHHOTO YMHOXKEHHUS 1
46 2.8 @DopMyITBI COKPAIIEHHOTO YMHOKCHUS 1
47 2.8 DopMybl COKpPAIIEHHOTO YMHOKEHUS 1
48 2.9 PazniokeHre MHOTOYJICHOB Ha MHOYKUTEIN 1
49 2.9 PazniokeHre MHOTOYJICHOB HA MHOYKUTEIN 1
50 2.9 PazniokeHre MHOTOYJICHOB Ha MHOYKUTEIN 1
51 2.9 PazniokeHre MHOTOYJICHOB HA MHOYKUTEIN 1
52 KouTtpoJabHas pa6ora no teme "Anredpandeckue BeIpaKeHU " 1
Pa3znes 3. YpaBHeHusi u HepaBeHcTBA - 20 yacoB
53 3.1 VYpaBHeHue, npaBuiia mpeoOpa3oBaHus YpaBHEHUS, PABHOCHIIBHOCTD YPaBHCHUI 1
54 3.2 JluneiiHoe ypaBHEHHE C OJHOU IMEPEMEHHOM, peIICHNEe TMHEHHBIX YPaBHCHUI 1
55 3.2 JluneiiHoe ypaBHEHHE C OJHOU IMEPEMEHHOM, peIlIeHNEe TUMHEHHBIX YPaBHCHUI 1
56 3.2 JluneiiHoe ypaBHEHHE C OJHOU IMEPEMEHHOM, peIICHNEe TMHEHHBIX YPaBHCHUI 1
57 3.3 Pemenne 3a1a4 ¢ momMoIp0 ypaBHEHUH 1
58 3.3 Pemenue 3a1a4 ¢ moMoIbI0 ypaBHEHUI 1
59 3.3 Pemenue 3a1a4 ¢ moMoIIbI0 ypaBHEHUI 1
60 3.3 Pemenue 3a1a4 ¢ moMoIbI0 ypaBHEHUI 1
61 3.4 JIuHeltHOe ypaBHEHUE C BYMS MIEPEMEHHBIMU U €r0 Ipaduk 1
62 3.4 JIuHeltHOe ypaBHEHUE C IBYMS IEPEMEHHBIMH U €T0 Ipaduk 1
63 3.5 Cucrema 1ByX JIMHENHBIX YPAaBHEHUN C BYMs IEPEMEHHBIMU 1
64 3.5 Cucrema 1ByX JIMHENHBIX YPAaBHEHHUM C BYMs IIEPEMEHHBIMU 1




65 3.5 Cucrema ByX JJMHEHHBIX YPAaBHEHUM C IBYMs IEPEMEHHBIMU 1
66 3.5 Cuctema AByX JHHEHHBIX YPAaBHEHHH ¢ ABYMsI IEPEMEHHBIMU 1
67 3.6 Pemenune cucrem ypaBHeHHH 1
68 3.6 Pemenune cucrem ypaBHeHHI 1
69 3.6 Pemenune cucrem ypaBHeHHH 1
70 3.6 Pemenune cucrem ypaBHeHHH 1
71 3.6 Pemenue cucreM ypaBHeHHI 1
72 KonTpoabHas padora no reme "JInHeiinble ypaBHeHUS" 1
Pasnen 4. Koopaunars! u rpa¢uxu. ®yHkuum - 24 yacos
73 4.1 Koopaunara Touku Ha npsMoi 1
74 4.2 UucnoBble MPOMEXKYTKU 1
75 4.2 UucnoBble MPOMEXKYTKU 1
76 4.3 Paccrosaue Mexty IByMsl TOYKaMHU KOOPAMHATHOM MPSMOMN 1
77 4.3 Paccrosamne Mexay IByMs TOUYKaMH KOOPAMHATHOU MPSIMOMN 1
78 4.5 [IpsiMoyropHas cucTeMa KOOPAUHAT Ha TJIOCKOCTH 1
79 4.5 [IpsiMoyropHas cucTeMa KOOPAUHAT Ha MJIOCKOCTH 1
80 4.6 [Tpumepsl rpadukoB, 3a1aHHBIX HOPMYITaAMHU 1
81 4.6 [Tpumepsl rpadukoB, 3aJaHHBIX (HOPMYITAMHU 1
82 4.6 [Tpumepsl rpadukoB, 3aJaHHBIX HOPMYITAMHU 1
83 4.6 [Ipumeps! rpadukoB, 3aaHHBIX (HOpMylIaMu 1
84 4.7 Urenue rpaduKoB peasIbHBIX 3aBUCHMOCTEH 1
85 4.7 Urenue rpaduKoB peasIbHBIX 3aBUCHMOCTEH 1
86 4.8 [TousiTue pyHKIUM 1
87 4.9 I'paduk pynkIIMN 1
88 4.10 CaoiicTBa (hyHKIUH 1
89 4.10 CaoiicTBa (hyHKIUH 1




90 4.11 JIuneiinas QpyHKIMA 1
91 4.11 JIuneiinas QpyHKIMA 1
92 4.12 IToctpoenue rpaduka IMHEHHON QyHKINN 1
93 4.12 | Tlocrpoenue rpaduka TUHEHHONW QyHKINU 1
94 4.13 I'padux pynkmm y =[x| 1
95 4.13 I'paduk pynkum y =|x| 1
96 KonTpoabnas padora o teme "Koopaunaater u rpadpukn. OyHKImm" 1
IloBTOpeHuUe u 06001IeHUE - 6 YacoB
97 BIIP 1
98 [ToBTOpEHNE OCHOBHBIX MOHATHI U METO/I0B Kypca 7 Kiiacca, 000011eHre 3HaHui 1
99 [ToBTOpEHME OCHOBHBIX MOHIATHIA U METOJIOB Kypca 7 Kjacca, 00001eHne 3HaHU i 1
100 [ToBTOpEHME OCHOBHBIX MOHATHIA U METOJIOB Kypca 7 Kjacca, 00001eHne 3SHaHU i 1
101 IIpomexyTounas arrecranus. UToroBasi KOHTPoJIbHAsI padora 1
102 [ToBTOpEHME OCHOBHBIX MOHATHIA U METOJIOB Kypca 7 Kjacca, 00001eHne 3HaHU i 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102










8 KJIACC

Ne
n/n

Ne B
pasneie

Tema ypoka

Jara
nposejae
HHSA 10
IUIAHY

ITo
pakry

Paspen 1. Yucaa u Beryuciaenus. KBaaparnsie KopHu. -15 yacos

1 1.1 KBagpartHblil KOpeHb U3 yncia

2 1.2 [Tonsatue 06 upparMOHAIILHOM YHUCIIE

3 1.3 JlecsiTHUHBIC TPUOIVKCHUS UPPAITMOHATBHBIX YHCET

4 1.3 JlecsiTuuHble TPUOIMKEHUS HPPALMOHAIBHBIX YHCET

5 14 JlelicTBUTENbHBIC YHCTIA

6 Bxoanasi KOHTpoJIbHAsA padoTa

7 1.5 CpaBHEHHE TEUCTBUTEIBHBIX YHACET

8 1.6 ApubmMeTnuecknii KBaJipaTHBIN KOPEHB

9 1.7 VYpaBHeHue BUaa X* = a

10 1.8 CpoiicTBa aprMETHUECKUX KBAIPATHBIX KOPHEH

11 1.8 CaoiicTBa apr(METHUECKUX KBAIPATHBIX KOPHEH

12 1.9 [IpeoOpazoBaHue YHCIOBBIX BHIPAKCHHUH, COEPKAITNX KBAIPAaTHBIC KOPHU
13 1.9 [IpeoOpazoBaHue YHCIOBBIX BBIPAKCHHUH, COJEPKANTNX KBAIPaTHBIC KOPHU
14 1.9 [IpeoOpazoBaHue YHCIOBBIX BRIPAKCHHUH, COJIEPIKAIINX KBAaIpaTHBIC KOPHU
15 1.9 [IpeoOpazoBaHue YHCIOBBIX BRIPAKCHUH, COEPIKAITUX KBAIPaTHBIC KOPHU

Pasznen 2. UYncaa n Bpruncienns. CTenenp ¢ MeJbIM MOKa3aTeJIeM.- 7 4acoB

16 2.1 CreneHs ¢ 11eJIBIM ITOKa3aTeaeM

17 2.2 CrangapTHas 3anmuch yrcia. Pa3mepbl 00BEKTOB OKpPYXKAIOIIEro Mupa (0T JIeMEHTapHBIX YacTHIL JI0
KOCMUYECKUX 00BEKTOB), UTUTEIHLHOCTh MPOIECCOB B OKPYKAIOIIIEM MHUPE

18 2.3 CBolicTBa CTEIIEHU C I1EJIBIM ITOKa3aTeaeM




19 2.3 CBOMCTBa CTEIICHH C IEIBIM ITOKa3aTeIIeM
20 2.3 CBoliCcTBa CTEIICHHU C IEJILIM II0KA3aTeIIeM
21 2.3 CBoJiCTBa CTEINEHH C 1I€JIBIM IT0KA3aTeIeM
22 2.3 CBoJiCcTBa CTEINEHU C 1IEJIBIM IT0KA3aTeaeM

Pa3nen 3. Anreopandeckue BoipakeHusi. KBanpathslii TpexwieH- S yacos

23 3.1 KBanpatuslii TpéxuneH

24 3.1 KBanpatuslii TpéxuneH

25 3.2 PaznoxeHne KBagpaTHOTO TPEXUIEHA HA MHOKHUTEIH

26 3.2 Paznoxenne kBagpaTHOTO TPEXWICHA HA MHOKHUTEIN

27 KonrpoJabsHnas padora o remam "Kagparusie kopau. Crenenn. KBagpartsslii TpexwieH"

Pa3nen 4. Anre6panyeckue BoipakeHusi. Ajiredopandeckas apoon- 15 yacos

28 4.1 Anrebpandeckas 1po0b

29 4.2 JlomycTuMBbIe 3HaUYCHUS IEPEMEHHBIX, BXOSIINX B aareOpandecKue BeIpaKCHUS
30 4.2 JlomycTuMBbIe 3HaUYCHUS IEPEMEHHBIX, BXOSIIHNX B aareOpandecKue BeIpaKCHUS
31 4.3 OcHOBHOE CBOMCTBO anredpandeckou 1podu

32 4.4 Coxkpaienue apooei

33 4.4 Coxkpaienue apooei

34 4.4 Coxkpaienue apooei

35 4.5 CrnoxxeHue, BRIUMTaHUE, YMHOKEHUE U JICJICHHE alireOpandecKux Apooei

36 4.5 CrnosxeHue, BBIYUTaHUE, YMHOXKEHHE U IeTICHHE anre0pandecKux apooeit

37 4.5 CrnosxeHue, BBIYUTaHUE, YMHOXKEHUE U JIEJICHHE anreOpandecKkux apooeit

38 4.5 CrnosxeHue, BBIYUTaHUE, YMHOXKEHHE U IeTICHHE anre0pandecKux apooeit

39 4.6 IIpeoOpa3oBaHue BeIpaKEHU, COAEPIKAIIMX aaredpandeckue I1poou

40 4.6 IIpeoOpa3oBaHue BeIpaKEHU, COAEPIKAIIMX aaredpandeckue 1poou

41 4.6 IIpeoOpa3oBaHue BeIpakeHH, COAECPIKALINX alredpandeckue 1poou

42 KonTpoabnas padora no teme "Anredpanueckas 1po0p"




Pa3nes 5. YpaBHenus m HepaBeHcTBa. KBagpaTHblie ypaBHeHusi- 15 yacos

43 5.1 KBanpatHoe ypaBHEHHE

44 5.2 Henonnoe kBagpaTHoe ypaBHEHUE

45 5.2 Henonnoe kBagpaTHOE ypaBHEHUE

46 5.3 dopmyna KOpHEH KBaIpaTHOTO YPaBHEHHUS

47 5.3 dopMyiia KOpHEW KBAaJIPaTHOTO YPaBHEHUS

48 5.3 dopmyna KOpHEH KBaIpaTHOTO YPaBHEHHUS

49 5.4 Teopema Buera

50 54 Teopema Buera

51 55 Pemenne ypaBHeHUH, CBOASIIMXCS K KBaIPATHBIM

52 55 Pemenne ypaBHeHUH, CBOASIIMXCS K KBaPATHBIM

53 5.6 [pocteiimme qpoOHO-paMOHATBHBIE YPAaBHEHHS

54 5.6 [IpocTeitmme npoOHO-paIMOHATIEHBIC YPAaBHEHUS

55 5.7 Pemrenne TEeKCTOBBIX 3a7a4 C MOMOIIBIO KBAJAPATHBIX YpaBHEHUM
56 5.7 Pemrenne TeKCTOBBIX 337124 C MMOMOIIIBIO KBAJAPATHBIX YpaBHEHUH
57 KonTpoabHasi padora no teme "KBajnpatHsie ypaBHeHUS"

Pa3znen 6. YpaBHeHusi u HepaBeHcTBa. CucremMa ypaBHeHmii-13 yacos

58 6.1 JIuneitHoe ypaBHEHHE C JBYMSI IEPEMEHHBIMH, €0 IrpaduK, IPUMEPHI PEIICHUS ypaBHECHUN B
LEJBIX YHUCIIax

59 6.1 JIuneitHOE ypaBHEHHE C IBYMsI IEPEMEHHBIMH, €ro rpadHK, IPUMEpHI peIICHNs] YpaBHEHUH B
LEJBIX YHCIIax

50 6.1 JIuneitHOE ypaBHEHHE C IBYMsI IEPEMEHHBIMH, €ro rpaduK, IPUMEpHI pEIICHNs] YpaBHEHUH B
LEJBIX YHCIIax

61 6.2 Pemenue cucreM AByX JTUHENHBIX YPaBHEHUH C ABYMS IEPEMEHHBIMU

62 6.2 Pemenue cucreM AByX JTMHENHBIX YPaBHEHUH C ABYMS IEPEMEHHBIMU

63 6.2 Pemenue cucreM AByX JTMHENHBIX YPaBHEHUH C ABYMS IEPEMEHHBIMU




64 6.3 [Ipumepsl perieHns cucTeM HETMHENHBIX YPAaBHEHUN € IByMsI IEPEMEHHBIMU

65 6.3 [Tpumeps! pelieHus: CUCTEM HEIMHEHHBIX YPaBHEHUHN C IByMs IEPEMEHHBIMH

66 6.4 I'paduueckast uHTEpIpeTaIKsl YPABHECHHS C IBYMs TICPEMEHHBIMU M CUCTEM JIMHEHHBIX YpaBHCHUIH
C IBYMSI IEPEMEHHBIMU

67 6.4 I'paduueckast uHTEpIpeTaIKsl ypaBHEHHS C IBYMs ICPEMEHHBIMH ¥ CUCTEM JIMHEHHBIX YpaBHCHUIH
C IBYMSI IIEPEMEHHBIMU

68 6.5 Pemrenne TeKCTOBBIX 3a1a4 C MOMOMIBIO CUCTEM ypaBHEHUN

69 6.5 Pemrenne TeKCTOBBIX 3a/1a4 C MOMOMIBIO CUCTEM ypaBHEHUN

70 6.5 Pemrenne TeKCTOBBIX 3a1a4 C MOMOMIBIO CUCTEM ypaBHEHUN

Pazgen 7. YpaBHenus u HepaBeHcTBa. HepaBencrBa- 12 yacos

71 7.1 UucnoBsle HEpaBEHCTBA U UX CBOMCTBA

72 7.1 UucnoBsle HEpaBEHCTBA U UX CBOMCTBA

73 7.2 HepaBeHCTBO ¢ 01HOM ITepeMeHHOMN

74 7.3 JluneliHbIe HEPABEHCTBA C OJTHOM IEPEMEHHOU U UX peIIeHNe

75 7.3 JluneliHbIe HEPABEHCTBA C OJTHOM NIEPEMEHHOM U UX peIeHUe

76 7.3 JluneliHble HEPABEHCTBA C OJTHOM NIEPEMEHHOM U UX peIIeHUe

7 7.4 Cucrembl TUHEHHBIX HEPABEHCTB C OJHOM IMEPEMEHHOMN U X PEIICHUE

78 7.4 Cucrembl TUHEHHBIX HEPABEHCTB C OJTHOM IMEPEMEHHOMN U UX pelieHne

79 7.4 Cucrembl TUHEHHBIX HEPABEHCTB C OJHOM IMEPEMEHHOMN U X PEIICHUE

80 7.5 N3obpaxenune pemeHus JMHEHHOTO HEPaBEHCTBA U X CHCTEM Ha YHCJIOBOM MpSMOU
81 7.5 N3obpaxenune pemeHus JMHEHHOTO HEPAaBEHCTBA U X CHCTEM Ha YMCJIOBOM MpSIMOU
82 KounrpoJabsHnas padora o remam "HepaBencra. CucreMbl ypaBHEHH"

Paspnen 8. ®ynkunu. OcHOBHbIE MOHATHS.- S YaCOB

83 8.1 [TousiTue pyHKIUM

84 8.2 OO6nacTp onpeneneHuss 1 MHOXKECTBO 3HaUeHUH (QyHKINN

85 8.3 CriocoOs1 3a1anus QyHKIIHIA




86 8.4 I'padux GpyHKIIIN

87 8.5 CaoiicTBa (hyHKIIMH, HX OTOOpaXeHHE Ha rpaduKe

Paznen. 9. ®yukunu. UncjioBbie pyHkun- 9 yacos.

88 9.1 Urenue U nocTpoeHne rpagukoB GyHKIUH

89 9.2 [Tpumeps! rpadukoB HyHKIUH, OTPAKAIOMUX PEATBHBIE TPOIECCHI

90 9.3 OyHKINH, OTIMCHIBAIOIINE MPSIMYIO H OOpaTHYIO IPOTIOPIIMOHATBHBIE 3aBUCUMOCTH, UX TpaduKu
91 94 ['mnepbona

92 94 'mmepbona

93 9.5 I'padux yHKINH ¥ = X3

94 9.5 I'padux pyHKIHH ¥ = X3

95 9.6 Oynkmmu Yy =X2, y = X3, y = VX, Y = [X|; rpadudeckoe penieHue ypaBHCHHIA U CUCTEM YpaBHEHUH
96 9.6 Oyakmmm Y =X2, y = X3, y = VX, Y = [X|; rpadudeckoe penieHnue ypaBHCHHIA U CUCTEM YpaBHEHUH

IToBTOpEeHuUe u 0000IeHNEe- 6 YacoB

97 Bcepoccuiickas npoBepouHas padora

98 [ToBTOpEHME OCHOBHBIX MOHITHI U METOJIOB KypCOB 7 U 8 KJ1acCOB, 0000IICHIE 3HAHUI
99 [ToBTOpEHME OCHOBHBIX MOHITHIA U METOJIOB KypCOB 7 U 8 KJ1acCOB, 0000IICHIE 3HAHUI
100 [ToBTOpEHME OCHOBHBIX MOHITHIA U METOJIOB KypCOB 7 U 8 KJ1acCOB, 0000IICHIE 3HAHUI
101 IIpomexxyTouHasi arrectamus. Mtoropas KOHTpoJbHas padoTa

102 [ToBTOpEHNE OCHOBHBIX OHATHI M METOJIOB KypCOB 7 U 8 KJ1accoB, 0000IIEHNE 3HAHUI




9 KJIACC

Ne Ne B Hara ITo
I pa3a | Tema ypoka YpoKa pakr
n no y
IUIAHY
Paznean. 1. Yucaa u Beruuciaenus. JeiicrBurenbHble ynca- 9 yacon
1.1 PanmionaneHbIe ynca, HppaluoOHaIbHbIC YUCIa, KOHEYHbIE U OECKOHEUHBIE JIECATUYHBIE TPOOH
1.2 MHO0k€eCcTBO IeHCTBUTENBHBIX YHCEN; AEHCTBUTEIbHBIE YK CIIAa KAaK OECKOHEUHBIE JIECSITUUHBIE TPOOH
3 1.3 B3aumHO 01HO3HaYHOE COOTBETCTBUE MEXKIY MHOKECTBOM JIEUCTBUTENIBHBIX YHCET U MHOXKECTBOM
TOYEK KOOPJINHATHON MPSAMOM
4 1.4 CpaBHeHuE IeHCTBUTENBHBIX YHCEeN, apuMeTnyeckre NeHCTBUS C IeHCTBUTEIBHBIMU YHCIaMH
5 1.5 [TpubmmkE€HHOE 3HAUeHNE BETMYHUHBI, TOUHOCTb MPUOIMKEHUS
6 1.6 OxpyrieHne yncen
7 1.6 OxkpyrieHue gucen
8 1.7 [Ipukuaka v OlIEHKa Pe3yIbTaTOB BHIYUCICHUI
BxoaHast MOHUTOPUHTOBas1 padoTa 23.09

Pa3znesn 2. YpaBHeHUs1 M HEPaBEeHCTBA. Y paBHEHMsI C OJHOI mepeMeHHOM - 14 yacoB

10 2.1 Jluneiinoe ypaBHeHue. Pemienne ypaBHEHUH, CBOASIIMXCS K JIMHCHHBIM

11 2.1 Jluneiinoe ypaBHeHue. Pemienne ypaBHEHUH, CBOASIIMXCS K JIMHCHHBIM

12 2.2 KBanpatHoe ypaBHeHue. Pemienue ypaBHeHuUH, CBOAALIMXCS K KBaJAPaTHBIM

13 2.2 KBanpatHoe ypaBHeHue. Pemienue ypaBHeHUH, CBOAALIMXCS K KBaJAPaTHBIM

14 2.3 bukBanpaTHbie ypaBHEHUS

15 2.3 bukBanpaTHbie ypaBHEHUS

16 2.4 IIpuMepsl pelieHuss ypaBHEHUM TPEThE U YETBEPTOM CTEIICHEN Pa3/I0KECHUEM HA MHOKUTEIIN
17 2.4 [IpuMepsl perieHus: ypaBHEHUM TPETbEe U YETBEPTOU CTEIIEHEH Pa3I0KEHUEM Ha MHOXKUTEIN
18 2.5 Pemienne n1poOGHO-palIMOHANBHBIX YPaBHEHUIH




19 2.5 Pemenne n1poOHO-palIMOHANBHBIX YPaBHEHUH

20 2.6 Perienne TeKCTOBBIX 3a1a4 alNreOpanyeckuM METOJIOM

21 2.6 Perienne TeKCTOBBIX 3a7a4 aNreOpanyecKuM METOIOM

22 2.6 Perienne TeKCTOBBIX 3a71a4 aNreOpanyecKuM METOIOM

23 KonTpoabnas padora no teme "YpaBHEHHUs C OJHOU NepeMeHHOM"

Pa3nen 3. YpaBHenus u HepaBeHcTBa. Cuctembl ypaBHeHuii- 14 yacos

24 3.1 VYpaBHeHHE ¢ ABYMsI IEPEMEHHBIMU U €r0 Ipaduk

25 3.1 VYpaBHeHHE ¢ ABYMsI IEPEMEHHBIMU U €r0 Ipaduk

26 3.2 Cucrema ByX TUHEHHBIX YpaBHEHHH ¢ JByMs [IEPEMEHHBIMU U €€ peleHue

27 3.2 Cucrema ByX JTUHEHHBIX YpaBHEHHH C IByMsI IEPEMEHHBIMU U €€ pellleHne

28 3.2 Cucrema ByX TUHEHHBIX YpaBHEHHH ¢ JByMs [IEPEMEHHBIMU U €€ peleHue

29 3.2 Cucrema 1ByX TUHEHHBIX YpaBHEHHH ¢ JByMs [IEPEMEHHBIMH U €€ peleHue

30 3.3 Pemenne cucrem nByX ypaBHEHUM, OJHO U3 KOTOPBIX JIMHEHHOE, a IPYroe — BTOPOH CTEIEHU
31 3.3 Pemenne cucrem nByX ypaBHEHUM, OJHO U3 KOTOPHIX JIMTHEWHOE, a APYroe — BTOPOH CTEIEHU
32 3.3 Pemenne cucrem ByX ypaBHEHUM, OJHO W3 KOTOPHIX JIMTHEWHOE, a APYroe — BTOPOH CTEIEHU
33 3.3 Pemenue cucreM AByX ypaBHEHH, OHO U3 KOTOPBIX JUHEIHOE, a Ipyroe — BTOPOil CTeneHn
34 3.4 I'paduaeckas uHTEpHpETALMS CUCTEMBI YPAaBHEHUH C ABYMS IIEPEMEHHBIMH

35 3.5 Pemrenne TeKCTOBBIX 33124 aNreOpandecKuM CIiocoooM

36 3.5 Pemrenne TeKCTOBBIX 33124 aNreOpandecKuM CIocoooM

37 KounrtpoJabsHnas padora o reme "Cucremsl ypaBHeHUN"

Pa3nen 4. YpaBHenus n HepaBeHcTBa. HepaBencrBa- 16 yacos

38 4.1 YucnoBble HEpaBEHCTBA M UX CBOMCTBA

39 4.1 YucnoBble HEPABEHCTBA U UX CBOMCTBA

40 4.2 JIuHelHbIE HEPABEHCTBA C OJHON NIEPEMEHHOM U UX PEIIECHUE

41 4.2 JIuHelHbIE HEPABEHCTBA C OJHON NIEPEMEHHON U UX PELIEHUE

42 Monutopunrosasi padora 3a 1 moxyroamue 12.12




43 4.3 CucremMbl TMHENHBIX HEPABEHCTB C OJHON IEPEMEHHON U UX pEIlIEHUE

44 4.3 Cucrembl TUHENHBIX HEPABEHCTB C OJHOM NEPEMEHHON U UX pELICHNE

45 4.3 CucreMbl TMHEHHBIX HEPABEHCTB C OJHON IEPEMEHHON U UX pEeIleHne

46 4.4 KBagparHble HEpaBEHCTBA U UX PEILICHUE

47 4.4 KBagparHble HEpaBEHCTBA U UX PEIICHUE

48 4.4 KBagparHble HEpaBEHCTBA U UX PEIICHHE

49 4.4 KBagpaTHble HEpaBEHCTBA U UX PEIICHHE

50 4.4 KBagparHble HEpaBEHCTBA U UX PEIICHHE

o1 4.5 I'padmueckas nHTEpIpeTalls HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMsI IEpEMEHHBIMU
52 4.5 I'padmueckas nHTEpIpeTalls HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMsI IEpEMEHHBIMU
53 KonTpoabHast padora no teme "HepaBencrpa"

Paznen 5. ®ynkuumn- 16 yacon

54 5.1 Ksanparnunas gynkmus, e€ rpadux u cBoiicTBa

55 5.1 Ksanparnunas gynkmus, e€ rpadux u cBoiicTBa

56 5.1 Ksanparnunas gynkmus, e€ rpadux u cBoiicTBa

57 5.2 [Tapa6osa, KOOpIMHATHI BEPIIMHBI 11apa00JIbI, 0Ch CAMMETPHUH TTapadoJIbl
58 5.2 [Tapa6osa, KOOpIMHATHI BEPIIUHBI Tapab0JIbl, 0Ch CAHMMETPHH MapadoJIbl
59 5.2 [Tapabosa, KOOpIMHATHI BEPIIUHBI TapadO0JIbl, 0Ch CAHMMETPHH MapadoJIbl
60 5.2 [Tapa6osa, KOOpIMHATHI BEPIIUHBI Tapab0JIbl, 0Ch CAHMMETPHH MapadoJIbl
61 5.2 [Tapa6osa, KOOpIMHATHI BEPIIUHBI Tapad0JIbl, 0OCh CAMMETPHH MapadoJIbl
62 5.2 [Tapabosa, KOOpIMHATHI BEPIIUHBI Tapad0JIbl, 0Ch CAMMETPHH MapadoJIbl
63 5.3 I'padukn dpyakuumii: y = KX, y = kX + b, y=K/X, y=x3, y=vX, y=|¥|

64 5.3 I'padukn dpyakumii: y = KX, y = kX + b, y=K/X, y=x3, y=vX, y=|¥|

65 5.3 I'padukn dpyakumii: y = KX, y = kX + b, y=K/X, y=x3, y=vX, y=|¥|

66 5.3 I'paduku Gynkmmii: y = KX, y = kx + b, y=k/x, y=x3, y=vx, y=|X|

67 5.3 I'paduku Gynkmmii: y = KX, y = kx + b, y=k/x, y=x3, y=vx, y=|X|




68

5.3

I'paduku pynkuumii: y = KX, y = kx + b, y=K/X, y=x3, y=vX, y=|X|

69

KonTpoabHnas padora o reme "®yHkiun"

Pasznen 6. YucsioBble mocjaea0BaTeJbHOCTH- 15 yacoB

70 6.1 [ToHsiTHE YNCIOBOM MOCIEI0BATENILHOCTH

71 6.2 3aianue ToCIeI0BaTEIbHOCTH PEKYPPEHTHOU (hopMyItoit 1 popMyItoi N-ro dieHa

72 6.3 Apudmernueckas u reoMeTpruecKas Mporpeccuu

73 6.3 Apudmernueckas U reoMeTpruecKas Mporpeccuu

74 IIpoGHbIii 3x3amen B popme OI'D 12.03

75 6.4 ®opmysbl N-ro ujieHa apuPpMEeTHUECKON 1 T€OMETPUUECKON TPOTPECCHil, CyMMBI IEPBBIX N YWIEHOB

76 6.4 ®opmysbl N-ro ujieHa apuPpMETHUECKON U FT€OMETPUUECKON TPOTPECCHil, CyMMBI IEPBBIX N YIEHOB

77 6.4 ®opmysbl N-ro uieHa apuPpMEeTHUECKON U T€OMETPUUECKON TPOTPECCHil, CyMMBI IEPBBIX N YIEHOB

78 6.4 ®opmysbl N-ro ujieHa apuPpMETHUECKON U FT€OMETPUUECKON TPOTPECCHil, CyMMBI IEPBBIX N YIEHOB

79 6.5 N3obpaxenne wieHOB apuMETUIECKONW U TEOMETPUIECKON MTPOrPECCHil TOUKaMH Ha KOOPIMHATHOM
MJI0CKOCTH

80 6.5 N3obpaxenne wieHOB apuMEeTHUECKON U TEOMETPUIECKOHN MTPOrPECCH TOUKaMU Ha KOOPAMHATHON
MJI0CKOCTH

81 6.6 JIuHEeHHbIN ¥ SKCIOHEHITUATBHBIA POCT

82 6.7 Cno>xHBIC MTPOIICHTHI

83 6.7 Cno>xHBIC MTPOIICHTHI

84 KonTpoabHasi padora o teme "YucinoBsie Nociie10BaTeIbHOCTH "

IToBTOpEHUe, 00001IeHNE, CHCTEeMATH3AIUS 3HAHMI-18 YacoB

HOBTOpeHI/Ie, O606IH€HI/IC Hn CUCTCMaTHu3alus 3HAHUH. 3al'II/ICI>, CpaBHCHHC, HeﬁCTBHﬂ C

85
NEeHCTBUTEIILHBIMH YHCIAMH, YACIOBAs IpsMast
86 [ToBTOpEeHue, 0000IIeHNnEe U cUCTeMaTH3alMs 3HaHuH. [Ipo1eHThI, OTHOIIEHUS, TPOTIOPLUU
87 [ToBTOpeHue, o0oOIIeHNE U cucTeMaTH3alus 3HaHui. OKpyrieHue, NpubImKeHue, OlleHKa
88 [ToBTOpeHue, 0000IIeHNE U CUCTeMaTH3alMs 3HaHUH. PelieHue TeKCTOBbIX 3a7a4 apuPpMETHIECKUM




CIIocoooM

[ToBTOpenue, 0600IIeHNE ¥ CUCTEMATU3AIMSI 3HAHU.

Pemrenune TekcTOBBIX 337a4 apU(METHYECKIM

89
criocoOoM

90 [ToBTOpEeHue, 0600IICHNE U CHCTEMAaTH3alusl 3HAaHUH. PerreHne TeKCTOBBIX 3a/1a4 apu(hMETHICCKIM
criocoOoM

01 [ToBTOpenue, 0600IIeHNe U cucTeMaTu3aius 3Hanui. [IpeoOpazoBanne anreOpanyecKux BhIPAKEHUN,
JOTTYCTUMBIE 3HAUYCHUSI

92 [ToBTOpenue, 06o0IIeHNEe U cucTeMaTr3alys 3Hanui. [IpeodpazoBanue anredpanyecKux BhIPAXKEHUH,
JOTIYCTUMBIE 3HAUCHUSI

93 [ToBTOpeHme, 0600mIeHNe U cucTemMaTu3anus 3Hanui. [IpeoOpazoBanne anreOpandecKux BhIPAKCHUNH,
JOTIYCTUMBIE 3HAUYCHHUSI

94 [ToBTOpeHue, 0600mIeHne U cucTemaTu3anus 3Hanui. [IpeoOpazoBanne anreOpandecKux BhIPAKCHUN,
JOTIYCTUMBIE 3HAYCHHS

95 [ToBTOpEeHME, 0000IIEHNE U CUCTEMaTH3aIMs 3HaHUH. DYHKITUU: TTIOCTPOEHUE, CBONCTBA N3YYCHHBIX
byHKIMNA

96 [ToBTOpEeHME, 0000IIEHNE U CUCTEMAaTH3aIKs 3HaHUH. DYHKITUU: TTIOCTPOEHUE, CBONCTBA N3YYCHHBIX
byHKIMHA

97 [ToBTOpenue, 06001IeHNe U crucTeMaTu3anus 3HaHui. OyHKIUU: TOCTPOEHKE, CBOMCTBA N3YUEHHBIX
byHKIMHA

08 [ToBTOpenue, 060061eHNe U cucTeMaTu3alus 3HaHuil. OyHKIUK: TOCTPOEHUE, CBOMCTBA N3YYEHHBIX
byHKIMII

99 [ToBTOpenue, 06061meHne 1 cucrematu3anus 3Hanuil. ['paduueckoe perieHre ypaBHEHHI U UX CUCTEM

b

100 [ToBTOpenue, 06061meHne U cucteMaTu3anus 3Hanuil. ['paduueckoe perienne ypaBHEHHI U UX CHCTEM

101 Hrorosasi KOHTpOJILHAsI padoTa

102 O00011IeHNE U CUCTEMATHU3ALUS 3HAHUN
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