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HHOACHUTEJIBHASA 3AIINCKA

Anrebpa sBJsieTcs OJHUM U3 OINOPHBIX KYPCOB OCHOBHOI'O 00LIero oOpa3oBaHUs: OHA
o0ecreunBaeT U3y4eHne JPYrux AUCHUILIINH, KaK €CTECTBEHHO-HAYYHOT 0, TaK U TYMaHUTAPHOT O
LUKIJIOB, €€ OCBOCHHE HEOOXOJUMO JJIsl MPOJOJKEHNs 00pa30BaHUs U B MTOBCEIHEBHON KU3HU.
PasButne y oOyuarommxcs Hay4dHBIX MPEACTABICHUNW O TMPOUCXOXKICHUH U CYIIHOCTU
anreOpanveckux aOCTpakIuid, Croco0e OTpaKeHUS MaTeMaTUYeCKOW HAyKOH SBICHUUH W
MPOIIECCOB B TPHUPOJE U OOIIECTBE, POIM MATEMaTHYECKOr0 MOJCIMPOBAHHS B HAYYHOM
MO3HAHUM U B MPAKTHUKE CIOCOOCTBYeT (DOPMUPOBAHHWIO HAYYHOI'O MHPOBO33PEHHSI U KAa4eCTB
MBIIICHNUS, HEOOXOMUMBIX I aJanTallii B COBpeMeHHOM Lu@poBoM olmiectBe. M3ydyeHue
anreOpsl 0OecrneynBaeT pa3BUTHE YMEHUs HaOII0AaTh, CPABHUBATh, HAXOJUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIIJICHHS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM
NeWCTBUS U BBIBOABL, (pOopMyIHpoBaTh yTBepkIeHUs. OcBoeHHe Kypca aiaredpbl obecrneunBaeTt
pa3BUTHE JIOTHYECKOI'O0 MBIIUICHUS OOYyYalolmMXcs: OHU HCIONB3YIOT JCAYKTUBHBIE U
UHAYKTUBHBIE paccyXIeHHs, 0000IIeHne U KOHKPETH3aluio, adCTparupoBaHue U aHaJIOTHIO.
OOyueHue anredpe mpeanoyiaraeT 3HAYUTENbHBIM O0BEM CaMOCTOSATEIBHOM JEATEIbHOCTU
oOyyaromxcs, IO3TOMY CaMOCTOSTEIBbHOE pELIeHHE 3aJad  SBJIETCS  peau3aluein
JEeSITEIbHOCTHOI O MPUHIUIIA 00Y4YESHMUSL.

B crpyktype mnporpammbl y4deOHOro Kkypca «Amnredpa» Iisi OCHOBHOI'O OOLIETro
00pa30BaHMsI OCHOBHOE MECTO 3aHHMMAIOT COEp)KaTelbHO-MeToauueckue JuHuu: «Yucna u
BBIYUCIICHUS», «ANTeOpanyeckue BBIPAKCHUS», «YPAaBHEHUS U HEPABEHCTBA», «DYHKIIUNY.
Kaxnas u3 3TuX coliepKaTelbHO-METOIMYECKUX JIMHUN Pa3BUBAETCA HA MPOTSHKEHUM TPEX JIEeT
M3Y4YEHHS Kypca, B3aUMOJIEUCTBYsSI C IPYTMMH €ro JUHUSAMU. B Xoje u3yuenus: yueOHOro Kypca
00y4aroMMCsI TIPUXOJUTCS JIOTHYECKU PACCYKIATh, HCIIOIh30BaTh TEOPETHKO -MHOKECTBEHHBIH
s3BIK. B CBSI3M ¢ 3TUM B MporpamMmy y4e0HOro Kypca «Anredpa» BKIIOUEHBI HEKOTOPHIE OCHOBBI
JIOTHKH, TPEACTABICHHbIE BO BCEX OCHOBHBIX pa3/iellax MaTeMaTH4YecKOoro oOpa3oBaHUs W
CIOCOOCTBYIOIIME OBJAJEHUIO OOYYaIOLIMMUCS OCHOB YHHBEPCAJIbHOIO MaTeMaTH4eCKOIo
s3pika. CoepKaTenbHOW U CTPYKTYPHOUW OCOOCHHOCTBIO y4eOHOro Kypca «Anredpa sBIsieTCs
€ro HHTETPUPOBAHHBIN XapakTep.

Conepxanue nuHUM «Yucina W BBIYMCIEHUS» CIY)KUT OCHOBOW JUI JajibHEHIIEro
U3yYeHHUs MaTeMaTUKH, CIOCOOCTBYET Pa3BUTHUIO Y OOYUYaIOIIUXCA JIOTHYECKOI'O MBILIJICHUS,
(hOopMHUPOBAaHUIO YMEHHS MOJIB30BATHCS AITOPUTMAMH, a TaKKe MPUOOPETEHHUIO MPAKTHUECKHX
HaBBIKOB, HEOOXOIMMBIX [IJISi MOBCEIHEBHOM XM3HH. Pa3BUTHE MOHATHS O YHCIIe HAa YPOBHE
OCHOBHOT'0 0011ero o0pa3oBaHMs CBSI3aHO C PAlMOHATBLHBIMU U HPPAIMOHAJIBHBIMU YHCIAMH,
(hopMHUpPOBAaHUEM MPEACTABICHUN O JCHCTBUTEIHLHOM YHCJE. 3aBEpIICHUE OCBOCHUS YHCIIOBOU
JMHUU OTHECEHO K CpelHeMY 001eMy 00pa3oBaHHUIO.

Conepxanue JIByX aireOpandeckux JUHUA — «Anredpandeckue BBIPAKCHUS» U
«YpaBHEHMsI W HEpaBEHCTBa»  CIOCOOCTBYeT  (opMupoBaHMIO Yy  OOydHaroummxcs
MaTeMaTUYECKOro ammnapaTa, HEOOXOJUMOro [isl pelleHHs 3aJad MaTeMaTUKH, CMEXKHbBIX
MIPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a1a4y. Ha ypoBHe ocHOBHOro o6iiero o0pa3zoBaHus
yu4eOHBIII  MaTepHall TPYNIUPYEeTCS BOKPYr  paIllMOHAJBHBIX  BBIpaXeHUH. Anrebpa
JEMOHCTPUPYET 3HAUCHHE MaTEeMaTHKU Kak si3blKa JJis MOCTPOCHUSI MaTeMaTHUYECKUX MOJENeH,
OIKCaHUS TPOIECCOB U SIBIIEHHUI peanbHOro mMupa. B 3amaum oOydeHus anredpe BXOMIT TaKkke
JaNbHEHIIee pa3BUTHE AITOPUTMUYECKOTO MBIIIJICHHS, HEOOXOAMMOTrO, B YAaCTHOCTH, IS
OCBOGHMSI Kypca HWH(POPMATUKH, W OBJAJCHHE HaBBIKAMU JEAYKTHBHBIX paCCYKJIECHUU.



[IpeobpazoBanue CUMBOJIBHBIX (OPM CHOCOOCTBYET Pa3BUTHIO BOOOpaKEHHs, CIOCOOHOCTEH K
MaTeMaTUYECKOMY TBOPYECTBY.

Conepxanue  (QyHKIMOHAIBHO-TPaQHUUECKOW JIMHUM  HAIEJICHO Ha  TOJy4YCHHE
00y4JarOIMMHUCS 3HAHUM O QYHKIUAX KaK BaXKHEHUIIEH MaTEeMaTUYECKOW MOACIHN JJIsl OMUCAHUS
U HCCIeIOBaHUSl pa3HOOOpPa3HBbIX MPOLIECCOB U SIBJICHUH B mpupoae u obmectBe. M3ydeHue
MaTepuaia CrIocoOCTBYeT pa3BUTHIO y OOYyYalOUIMXCSd YMEHHUS HCIOJb30BaTh pa3iUyHbIC
BBIpPA3UTENbHBIE CPE/CTBA S3bIKA MaTEMAaTHKU — CIIOBECHBbIE, CHUMBOJHMYECKHE, I'padudeckue,
BHOCHT BKJIaJl B ((OPMUPOBAHUE MPEACTABICHUI O POJIM MAaTEMAaTHKU B Pa3BUTHH ITMBUIIH3AINH
U KyJIbTYPHI.

CormacHo ydeOHOMY MaHy B 7-9 Kiaccax wH3y4aercs Y4eOHBIH Kypc «Auredpay,
KOTOpBIN BKJIIOYAET CIEAYIOLIME OCHOBHBIE pa3lenbl coaepkaHus: «Hucna M BBIUMCIEHUSN»,
«Anredpanyeckue BoIpaxXeHUs», « YpaBHEHUS U HEPaBEHCTBAY, « DyHKIIHNY.

Ha u3yuenue yuebHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 kinacce — 102 gaca (3
yaca B Heneno), B 8 kimacce — 102 vaca (3 yaca B Henmemo), B 9 kimacce — 102 yvaca (3 gaca B
HEJIEI0).



COJEPXAHUE OBYYEHUA
7 KJIACC

Yucsia v BHIYUCTCHUSA

JlpoOu OOBIKHOBEHHBIE U JECATUYHBIE, MEpexoa OT OJHOW (OpMBI 3amucu Jpodei K
npyroi. IloHsTHE pallMOHAIBHOrO YHCIIA, 3aIIUCh, CPABHEHUE, YIOPSIOYMBAHUE PALIMOHAIBHBIX
yucen. Apudmerndeckre IeHCTBUS ¢ pallMOHAIBHBIMU YuciaMy. Pemenue 3a1ay u3 peasbHOI
MPAaKTUKHU HA YacCTH, Ha IPOOH.

CreneHp ¢ HaTypaJbHBIM IOKa3zaTeJeM: ONpeleseHHne, Mpeodpa3oBaHUE BBIPAKEHUN Ha
OCHOBE OIpeNeleHUs], 3auch 00bpIMX unces. [IpolenTsl, 3anuck MpoLEeHTOB B BHUIE APOOU U
OpoOu B BUE MPOIEHTOB. Tpy OCHOBHBIC 3a/layll Ha MPOIEHTHI, PEelICHHE 3a7ayu U3 peasbHON
IIPAKTUKH.

IIpumeHeHne NpU3HAKOB EIMMOCTH, Pa3JIOKEHUE HA MHOKUTEIN HATyPaJIbHBIX YU CEIL.

PeanbHble 3aBUCUMOCTH, B TOM YMCIIE IpsAMas U 00paTHas MPONOPLHUOHAIBHOCTH.

Anredpanyeckue BbIpasKeHUs

IlepemeHHBIE, YHCIIOBOE 3HAYEHUE BBIPAKECHUS C NEPEMEHHOHM. JlomycTuMble 3Ha4€HUS
nepeMeHHbIX. IlpencraBieHue 3aBUCUMOCTH MEXAYy BEIMYMHAMU B BUAE (HOPM YJIbL
Beruucnenus no ¢opmynam. IIpeoGpa3oBanne OYKBEHHBIX BBIPAKEHUN, TOXKIECTBEHHO PABHbIC
BBIpa)KEHMsI, TpaBUia MpeoOpa3oBaHusl CyMM M NPOU3BEACHUHN, NPAaBUJIA PACKPBITUA CKOOOK M
MPUBEACHUS MTOAOOHBIX ClIaraeMblX.

CBoiicTBa CTENEHH C HaTypaJbHBIM [10KA3aTEIEM.

OpnHousnens! 1 MHOrowieHsl. CteneHb MHoroudsieHa. CiaoXKeHHue, BBIUMUTAaHUE, YMHOXKEHHE
MHOTOuwI€HOB. POPMyJbl COKPAIIEHHOIO YMHOXKEHMs: KBaJpaT CyMMbl U KBaJgpaT pPa3HOCTH.
®dopmyJia pa3HOCTH KBaApaToB. PaznokeHrne MHOTOYIEHOB Ha MHOKUTEIIH.

YpaBHeHMs M HEPaBeHCTBA

VYpaBHeHUE, KOPEHb ypaBHEHUs, NMpaBUiia MPeoOpa3oBaHUs YpaBHEHHs], PaBHOCHIBHOCTh
YpaBHEHUM.

JIuHeliHOE ypaBHEHME C OIHOW IEPEMEHHOW, YHUCIIO KOPHEW JIMHEMHOIO ypaBHEHMS,
pelieHue JIMHENHBbIX ypaBHeHHMH. CocCTaBlleHHME YpaBHEHMH IO YCJIOBUIO 3anauu. Pemenue
TEKCTOBBIX 3aa4 C IOMOIIBIO YPAaBHEHUM.

JluneliHoe ypaBHEHHE C IByMs IepeMeHHbIMU U ero rpaduk. Cucrema IBYX JIMHEHHBIX
ypaBHEHHI ¢ IByMs NepeMeHHbIMU. PelieHue cucTeM ypaBHEHMH CIOCOOOM MOACTaHOBKH.
[Ipumepsl perieHns TEKCTOBBIX 3a/1a4 C IIOMOIIBIO CUCTEM YPABHEHUM.

D yHKIAA

Koopaunara Touku Ha npsamoil. UuciioBble NpoMexyTKH. PaccrosHue Mexny IByMs
TOYKAMU KOOPJAUHATHOMN NPSAMOH.

[IpsmoyronbHas cucrema kKoopauHaT, ocu OX m Oy. AOcrmucca M opauHaTa TOYKH Ha
KOOPJIMHATHON IIJIOCKOCTH. IIpumepbl rpadukoB, 3agaHHBIX (Gopmysnamu. UreHue rpaukoB
peanbHBIX 3aBHcHMOcTel. I[loHstue ¢ynkuuu. I'paduk ¢ynknuu. CpolicTBa (QYyHKIHIA.
Jluneitnas ynkuus, e€ rpaduk. ['paduk Gynkium y = [X|. ['paduueckoe perieHue JTMHEHHBIX
YPaBHEHUM U CUCTEM JIMHENHBIX YPaBHEHUI.

8 KVIACC

Yucya 1 BbIYHCTIEHUSA



KBagpatblii kopeHb u3 uucna. [loHstne o0 uppauuoHasbHOM uucie. JleciTUYHBbIE
NpUOIMKEHUST UppalloHANbHBIX yuces. CBoiicTBa apu(MeTHUEeCKUX KBaJApaTHBIX KOPHEH U UX
IIpUMEHEHUE K IMpeoOpa30oBaHMIO YHUCIOBBIX BBIPAXKEHUHW U BBIYMCICHUSIM. [leficTBUTENbHBIE
YHUCIIa.

Crenens ¢ UebIM NTOKa3aTeseM U e€ cBorcTBa. CTaHaapTHAS 3alUCh YUCTIA.

AaredpanyecKkue BbIpasKeHUs!

KBagpaTHbIil TpEXUIIEH, Pa3I0kKEHNE KBAAPATHOIO TPEXUIEHA HA MHOXKHUTEIH.

Anrebpandeckass aApodb. OcCHOBHOE CBOMCTBO anredOpamdeckord npodou. CroxeHue,
BBIUMTAHUE, YMHOXKEHHE, JIeJIeHHE anredpandeckux ApoOei. PannoHalbHbIE BBIPAKEHUS U UX
peoOpazoBaHueE.

YpaBHeHHs U HEPaBEHCTBA

KBangpatHoe ypaBHeHue, ¢GopMmyrna KOpHEH KBaapaTHOro ypaBHeHHs. Teopema Buera.
Pemenue ypaBHEHMH, CBOASIIMXCS K JIMHEHHBIM M KBajgpaTHbIM. IIpocteiimme apoOHO-
paloHaIbHbIE YPAaBHEHMSL.

I'paduueckast nHTEpHpeTalysi ypaBHEHUH € JBYMsI NIEPEMEHHBIMH U CHCTEM JIMHEHHBIX
yYpaBHEHMI ¢ IByMs NepeMeHHbIMM. [IpuMepsl pelieHHs cUCTEM HEIMHEMHBIX ypaBHEHUH C
JBYMsI 1EPEMEHHBIMHU.

PemieHne TeKCTOBBIX 3a/1a4 aJIreédpanvdeckuM CrocoOoM.

UucnoBple HEpaBeHCTBA M UX CBoMcTBa. HepaBeHCTBO ¢ OZHOW IIEPEMEHHOM.
PaBHOCHMIIBHOCT HepaBeHCTB. JIMHENHBIE HEpaBEHCTBA € OJHOM miepeMeHHOW. CHcTeMsl
JIMHENHBIX HEPABEHCTB C OJHON IIEPEMEHHOM.

DO yHKIAA

[Tonarue pynkuuu. O6macTh OnpeseneHuss 1 MHOXKECTBO 3HaueHUH QyHKIuH. CrocoObl
3aaHus QYHKITUH.

I'papux ¢ynknuu. Urenue cpoiictB ¢yHkuuu mno e€ rpaduxy. [Ipumepsr rpaduxos
GbyHKIUI, OTpa’kaloNMX peasibHbIE MPOLIECCHI.

@yHKIUHU, ONUCHIBAIOLIME MPAMYI0O U OOPaTHYIO IPONOPIHOHAIbHBIE 3aBUCHUMOCTH, MX
rpaduxu. @yukmEn Y = X2, y = X3, Y = VX, y=|x|. ['padudeckoe pemenne ypaBHEHHI 1 CHCTEM
YPaBHECHH.

9 KJIACC

Yuciia v BBIYHCTICHUSA

PanyonanbHble 4yMcia, UppaliOHaIbHbIE YUCIIA, KOHEYHbIE U O0€CKOHEUHbIE JECITHYHBIE
apobu. MHOXECTBO JEHCTBUTENbHBIX YHCEN, JEHCTBUTENbHBIE YHCIA KaK OeCKOHEYHbIe
JecATUYHble  OpoOu. B3auMHO  OIHO3HAaYHOE  COOTBETCTBUE  MEXIYy  MHOXECTBOM
JEACTBUTEIBHBIX YHCEN U KOOPAUHATHON NPSAMOH.

CpaBHeHME JAEHCTBUTENbHBIX 4YHCEN, apuMeTrnueckue ACHCTBUS € JEHCTBUTEIbHBIMU
YUCIIAMH.

Pasmepsl OOBEKTOB OKpYKAIOIIEr0 MHUPA, IMTEIbHOCTh IMPOLIECCOB B OKPYXKalOLIEM
MHpE.

[Tpubnmmxk€HHOE 3HA4YEHHME BEIUYMHBI, TOYHOCTh NpHOMKeHHs. OKpyrjieHue 4Hcel.
[Ipukuaka 1 OLEHKa pe3yJIbTATOB BHIYUCIICHUM.

YpaBHeHHsI U HEPABEHCTBA

JInneitHoe ypaBHeHue. Pemenne ypaBHEHM, CBOIAIINXCS K IMHEHHBIM.



KBanpatHoe ypaBHeHue. PenieHue ypaBHEHUH, CBOISIIMXCA K  KBaJPAaTHBIM.
bukBanpatHoe ypaBHeHue. [IpuMepbl pelleHHs ypaBHEHMM TpPEeTbed M 4eTBEPTOW CTENEHEU
pa3noKeHUEM Ha MHOXKHUTEH.

Pemenne  ApoOHO-pallMOHAJIBHBIX  ypaBHEeHUH.  PemieHue — TeKCTOBBIX  3ajay
anredpanvaeckKuM METOIOM.

VYpaBHeHUE C JByMs MEpeMEHHbIMU M ero rpaduk. Pemenue cucteM ABYX JTUHEHHBIX
YPaBHEHHMI C JByMsl II€pEMEHHBbIMM. PenieHue cucTteM ABYyX YpaBHEHUH, OIHO U3 KOTOPBIX
TUHEWHOoe, a Jpyroe — BTOpoi creneHu. ['paduyeckas nHTepnpeTanus CUCTEMBbl YpaBHEHUN C
JBYMSI IIE€PEMEHHBIMH.

PemieHne TeKCTOBBIX 3a/1a4 alNredpandeckuM CriocoOoM.

YucioBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemenue JMHEHHBIX HEPABEHCTB C OJHOM IEpEeMEHHOHM. PelleHue cuCTeM JIMHEWHBIX
HEpaBEHCTB C OJHOM nepeMeHHOW. KBangpaTHbele HepaBeHCTBA. I'padmueckas MHTEpHpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMH.

DyHKUHU

KBagpatnunas ¢yHkuus, e€ rpapuxk u cBoiictBa. [lapaGona, KoOpAHMHATHI BEpIIMHBI
napabosibl, 0OCb CHMMETpPUH 1apaboJibl.

I'paduku byskimit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |x| 1 ux cBoiicTa.

YuciioBbIe 10CJI€10BATEIBHOCTH U MPOIrPEeCCHHU

[loHsATHE YKUCIOBOM MOCIEAOBATEILHOCTU. 3alaHUE MOCIEI0BATEIBHOCTH PEKYPPEHTHOMN
dhopmyoii u GpopmyIioit N-ro useHa.

ApudmeTrnueckas U reomerpuueckas nporpeccud. @Dopmynabl  N-To  YjeHa
apu(dMeTH4ecKoil U TeOMEeTPUYEeCcKOl MPOrpeccuii, CyMMBbI MEPBBIX N YJICHOB.

N3o00paxeHrne 4aeHOB apu(METHYECKOW M T'eOMETPUYECKOM mporpeccuil TOYKaMu Ha
KOOPJAMHATHOM TUIOCKOCTHU. JINHENHBIN U S9KCITOHEHIUAIBHBINA POCT. CII0XKHBIE IPOLEHTHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIbTATDBI

JIn4HOCTHBIE Pe3yJbTaTbl OCBOCHHSI MPOrpaMMbl  y4eOHOTO Kypca «Anredpa»
XapaKTePU3yIOTCS:

1) naTrpuoTYecKoe BOCIIUTAHHE:

MPOSIBJICHHEM MHTEpeca K TMPONUIOMY U HACTOSIIEMY POCCUUCKOW MaTEeMaTHKH,
IIEHHOCTHBIM OTHOIIEHHUEM K JOCTWKCHHUSIM POCCUUCKHMX MaTEMaTHKOB M POCCHUCKON
MaTeMaTUYECKON MIKOJIbI, K UCIIOIB30BAHUIO ATUX IOCTHKEHUHN B IPYTUX HAyKaX W MPUKIIATHBIX
chepax;

2) rpa:k1aHcKoe M 1YXOBHO-HPAaBCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJHEHUIO OO0S3aHHOCTEH TpakJAaHMHA M peau3alid €ro Ipas,
MPEJCTaBICHHEM O MaTEeMAaTUYeCKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IHYHBIX CTPYKTYD,
SIBJICHUW, TIPOLIETYP TPaKIaHCKOr0 OOIIecTBa (Hampumep, BBHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXKJICHHIO 3TUYECKUX MpOoOJIeM, CBA3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM IOCTHKECHUM
HayK{, OCO3HAHUEM BaXKHOCTH MOPATbHO-3TUUECKUX MTPUHIIUTIOB B JEATEILHOCTH YUEHOTO;

3) TpyaA0BOE BOCIIUTAHHE:

YCTaHOBKOM HAa aKTHMBHOE y4YacCTHE B PEHICHUHM MPAaKTHUYECKUX 3a/ad MaTeMaTH4YeCKOU
HAIpPaBJICHHOCTH, OCO3HAHHEM Ba)KHOCTH MAaTEMaTHYECKOro 00pa30BaHMs Ha MPOTSHKEHUH BCeil
KU3HU JJIS1 YCIEIHON npodeccCuoHanbHOM NesSTeIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHIA,
OCO3HAaHHBIM BBIOOPOM ¥ TIOCTPOCHUEM WHIWBHIYyallbHOW TPAaeKTOPUU OOpa3oBaHUS W
YKU3HEHHBIX IJIAHOB C Y4ETOM JIMUYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYeCKOEe BOCIIUTAHHE:

CIIOCOOHOCTBIO K SMOIMOHAIBHOMY W 3CTETUYECKOMY BOCIPHATHIO MaTEMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHUN, PACCYKICHUH, YMEHHUIO BUJETh MAaTEMAaTHIECKHE 3aKOHOMEPH OCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT'O MO3HAHMS:

OpHEHTallel B JEeATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX MpeaCTaBJICHUN 00
OCHOBHBIX 3aKOHOMEpPHOCTSIX pPa3BUTHUs YEIOBEKa, MPUPOALI U OOIIECTBA, MOHUMAHUEM
MaTeMaTUYeCKOM HayKd Kak cdepbl 4YeOBEUECKOH AesTEeNbHOCTH, OSTAroB €€ pa3BUTHS U
3HAYUMOCTH ISl PA3BUTHS [IUBWIIM3AIHNH, OBJIAICHUEM S3IKOM MAaTEMATHKU U MaTeMaTHYeCKON
KyJIbTypOM Kak CpEICTBOM TIO3HAHHUS MHpaA, OBJAJACHHEM TNPOCTEUIIUMU HABBIKAMH
HCCIIEIOBATENHCKON e TeIbHOCTH,

6) ¢usuyeckoe BocnuTaHUe, (opMUpPOBaAHUE  KYJBTYPbI  3[10POBbSI M
IMOLMOHAJIBHOTO 0J1aroNOJTyYHusi:

TOTOBHOCTHIO MPHMEHSITh MaTeMaTUYECKHWE 3HAHUA B HWHTEpecax CBOETO 3J0POBbS,
BEJICHHS 3/I0pPOBOTr0 00pa3a *KHU3HU (3A0POBOE MUTAHHE, COANAHCUPOBAHHBIN PEXUM 3aHITHI H
OTIbIXa, peryisipHas (u3udeckas aKTUBHOCTH), CHOPMHUPOBAHHOCTHIO HaBbIKa pedIICKCHH,
MpU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TaKOT0 e MpaBa APYroro 4eIoBeKa;

7) 3K0JI0THYECKOe BOCIIMTAHME:

OpHEHTAllMe HAa MPUMEHEHUE MATEeMAaTHYECKUX 3HAHWUU JUIA pPEelIeHHs 3a]ad B 00JIacTH
COXPaHHOCTH OKpPYXAIolIeld Cpeabl, TJIAaHUPOBAHHS TIOCTYIIKOB M OIIEHKH WX BO3MOXKHBIX
MOCJICICTBUMA ISl OKPYXKAIOIIEH Cpebl, OCOZHAHUEM TJIOOATBHOTO XapaKTepa IKOJIOTHYECKUX
MPOOJIEM | ITyTeH UX PelICHUS;



8) ananTauus kK UZMEHSIOIIMMCS YCJIOBHAM COUMATBHON U PUPOIHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCIIOBHSIX HEONPEAEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPaKTHUYECKYIO NESITEIbHOCTh, B TOM YUCJIE YMEHUE YUYUTHCA Yy APYTUX
JoIel, TprHoOpeTaTh B COBMECTHOM JESTEIHbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIETCHIIUU U3
OMbITa JIPYTHX;

HEO0OXOIMMOCTHIO B (DOPMUPOBAHUHM HOBBIX 3HAHHH, B TOM 4Hucie (POpMyIHpOBATH UIEH,
MOHATHS, TUIOTE3bl 00 OOBEKTaX M SBJICHUSX, B TOM UYHCIIC paHEe HEM3BECTHBIX, OCO3HABATH
neUIUTH COOCTBEHHBIX 3HAHUHA U KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYallMl0, BOCHPHUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BbBI30B, TPEOYIONIMI KOHTpPMEp, KOPPEKTHUPOBATH MPUHUMAEMbIEC pELICHUS U
necTBus, (OpMyJIMPOBaTh U OLEHUBATH PUCKHU U MOCIEACTBUS, (POPMHUPOBATH OMBIT.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTeJbHBIE YHUBEPCAJIBbHBIC y‘leﬁl—[hle JeHCTBUA

Bba3oBble Jornyeckue 1eMCTBUA:

® BBIBIATh U XapaKTepU30BaTh CYIIECTBEHHbIC MPH3HAKA MATEMAaTUYECKUX OOBEKTOB,
MOHATUHN, OTHOIICHWH MEXAY MOHATUSAMHU, (POPMYIUPOBATH OIpPENETICHUS TMOHSITHI,
yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIaccu PUKAIMK, OCHOBAHUS Ui 00001eHus
Y CpaBHEHUS, KPUTEPUH MTPOBOAUMOr0 aHAIIN3A;

® BOCIIPUHHMATh, POPMYIMPOBATH U MPEOOPA3OBLIBATH CYKICHUS: YTBEPAUTEIHHBIC U
OTpUlIATEIbHbIE, CMIUHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

® BBIABISTH MATEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHBOPEYHS B (PaKTax,
JMAHHBIX, HAONIONEHUSAX M YTBEPXKACHUSAX, MPEINaraTb KPUTCPUU MAJISI BBISBICHHS
3aKOHOMEPHOCTEN U TPOTUBOPEUHI;

e JieNaTh BBIBOJBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX U WHYKTUBHBIX
YMO3aKIIIOUCHHUI, YMO3aKJIFOUCHUH 110 aHAJIOTUH;

e pa3dupaTh JOKa3aTelIbCTBA MAaTEMAaTUYECKUX YTBEpXKJIEHUU (IpsMbIE U OT
MPOTUBHOTO), MPOBOJIUTH CaMOCTOSITEIIBHO HECJIOKHBIC JI0OKa3aTeabCTBa
MaTeMaTU4YeCKuX (PaKTOB, BBICTpaMBaTh AapryMEHTAlMI0, MPUBOAUTH HPUMEPHl H
KOHTPIPUMEPbI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

e BBIOMpaTh CHOCOO pemieHuss yd4eOHOW 3agaud (CpaBHUBATh HECKOJIBKO BapUAaHTOB
pelieHusi, BRIOMpaTh HanboJee MOAXOASAIINI ¢ Y4ETOM CaMOCTOSTEIHHO BBIIEIEHHBIX
KPUTEPUEB).

ba3oBrbie ucciaegoBare/bCKue 1eHCTBUSA !

® WCMOJB30BaTh  BOMPOCHI  KaK  HMCCJENOBATENBCKHMM  MHCTPYMEHT  TO3HAHMS,
bopmynupoBaTh BOIIPOCHI, bukcupyromme MPOTUBOpPEUUE, npobiemy,
CaMOCTOSITENIFHO YCTaHABIMBATh HCKOMOE U JaHHOE, (OpMHpOBATH THUIOTE3Y,
apryMeHTHPOBATh CBOIO IMO3UIUIO, MHEHHUE;

® TPOBOAUTH IO CAMOCTOSATEIBHO COCTaBJIEHHOMY IIJIaHY HECIOXKHBIM 3KCIEpUMEHT,
HEOOJIBIIIOE HCCIICOBAHWE TIO YCTAHOBIGHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BeKTa, 3aBUCHMOCTEH 00HEKTOB MEXIY CO00ii;

® caMoCTOATENbHO (OopMynupoBaTh OOOOIIEHHMsT W  BBIBOABI MO  pe3ysibTaTaMm
MPOBENEHHOI0 HAOJIOICHUS], NCCIEIOBAHMS, OLICHUBATH JIOCTOBEPHOCTD MOJNYUECHHBIX
pe3yJIbTaTOB, BEIBOJIOB M 00OOIICHUI;



MMPOrHO3UPOBATHE BO3MOXKXHOC pPa3BUTHUC ITPOLIECCa, a TAKKEC BBIABUIaTh NPCAIIOIOXKCHUSA
0 €ro pa3BUTUHU B HOBLIX YCJIOBUAX.

Pa6ora ¢ undgopmanueii:

BBISBIISITH HEAOCTATOUYHOCTh M M30BITOUHOCTh MH(POPMALMHU, JTAHHBIX, HEOOXOIMMBIX
JUIs pelIeHus 3a/1a4uu;

BbIOMpATh, aHAJIU3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETHPOBATH MH(MOPMAIUIO
Pa3IUYHBIX BUAOB U (OPM IPEICTABICHNUS;

BbIOMpATh (OpMY IpEACTaBICHNU HH(POPMAIMK U WILTIOCTPUPOBATDH pellaeMble 3a1auu
cXeMaMu, IrarpaMMaMu, HHOHM TpadHKoil 1 ©X KOMOMHAIUSIMU;

OLIEHUBATh HAAEKHOCTh MH(POPMALIUU 110 KPUTEPHSIM, MPEAJIOKEHHBIM YIUTEJIEM WIIH
c(OpMyJIMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHHKaTHBHbIE YHHBEPCAJIbHbIE YUeOHbIe JelicTBU:

BOCHPUHUMATh U (OPMYJIUPOBAThH CYKICHUS B COOTBETCTBUM C YCIOBUSMU U LEIAMU
00IlEeHMs, SICHO, TOYHO, IPaMOTHO BBIpa)XaThb CBOIO TOUYKY 3pEHHMS B YCTHBIX U
HNUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJly PELIeHUs 3aJjaul, KOMMEHTHPOBATh
HOJTY4YEHHBIN pe3ysbTaT;

B XOZIe 00CYKJI€HHs 3a/1aBaTh BOIIPOCHI [10 CYLIECTBY 00CYKIa€MOM TeMbI, IPOOIEMBL,
pemlaeMol  3aJauyd, BBICKAa3blBaTh MWJEW, HAllEJIEHHblE HA IIOMCK pEeLIeHMUs,
COIIOCTaBJIATh CBOM CYXACHHMS C CYXKIEHUSMHU JPYTUX YYaCTHUKOB JMaJIora,
o0HapyXUBaTh Pa3IMYUe U CXOACTBO MO3ULMH, B KOPPEKTHOH hopme popMyInpoBaTh
pa3HOrIacus, CBOU BO3PaKEHUS;

IPEACTABIIATh PE3yJIbTaThl PEIICHUS 3a/laui, SKCIIEPUMEHTa, UCCIel0BaHus, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (hOpMaT BBICTYIJICHHS C y4ETOM 3ajay MpEe3eHTALUU U
0COOEHHOCTEH ayTUTOPUH;

MOHUMATh U HCHOJb30BATH MPEUMYINECTBA KOMAHIHONH M WHIUBUIAYaJIbHOW pabOTHI
IIPU pellieHUH Y4eOHbIX MaTeMaTHUECKUX 3a/1a4;

NPUHUMATH 11eJTb COBMECTHOW JIEATEIFHOCTH, TUNIAHUPOBATH OPraHU3alNI0 COBMECTHOM
paboThl, pacnpenensTb BHUABI pPadOT, JOroBapHBaThCs, OOCYXAaTh MpoIecc H
pe3yabTaT paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIIOEH;

y4acTBOBaTb B TpYNIOBBIX (opmax paboTel (00CyxkJIeHUs, OOMEH MHEHUsIMH,
MO3rOBbI€ IUTYPMbI M JPYTHe€), BHINOIHATh CBOK 4acTb pabOThl U KOOPIAMHUPOBATH
CBOM JIEHCTBUS C APYTUMH Wi€HAMM KOMaH[Ibl, OL[EHMBAaTh Ka4eCTBO CBOETO BKJIAJa B
001Ul MPOAYKT IO KPUTEPHUSIM, CHOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOCHCTBUS.

PerJIHTI/IBHbIe YHuBEpPCAJIbHBIC y‘leﬁHble JeHCTBUA
CaMOOPFaHI/BaHI/Iﬂ:

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH, QJITOPUTM pEHIeHUs 3ajayd (WIM €ro 4acTh),
BbIOMpaTh CIoco0 pemeHuss ¢ Y4ETOM MMEIONIUXCS PEeCcypcoB U COOCTBEHHBIX
BO3MOXKHOCTEW, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PELIECHUM ¢ y4y&ToM
HOBOHM MH(pOpMaIUH.

CaMOKOHTPOJI1b, IMOLMOHATbHBIN HHTEJJIEKT:

BIIAJIETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJISI TIPOIlecca W pe3yJsibTaTa perieHus
MaTeMaTHYCCKOM 3aJauH;
MPEABUIIETh TPYIHOCTH, KOTOPbIE MOT'YT BOSHUKHYTh NPU PELICHHH 3a/1a4H, BHOCHUTH
KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, HAMIEHHBIX OIIUOOK,
BBISIBJICHHBIX TPYAHOCTEH;



® OLICHMBAaTh COOTBETCTBHE PE3yJbTATA ACATEIBbHOCTU ITOCTABICHHOW L€ U YCIOBHSM,
OOBSICHATh NMPUYUHBl JOCTUKEHHUS MM HEAOCTH)KEHUS LEIH, HAaXOAUTh OIIMOKY,
JIaBaTh OL[EHKY NPHUOOPETEHHOMY OIBITY.

IHPEJMETHBIE PE3YJIBTATBI

K xonmy oOydenumss B 7 KJjacce OOy4YalOIMUNUCS TOJYYHT CICIYIOIUE TMPEIMETHBIE
pe3yabTaThl:

Yuciaa 1 BBIYUCICHUSA

BeimonHsaTh, couerass yCTHbIE W TNHUCHMEHHBIE NPHEMBI, apu(METHYECKHE ICHCTBUS C
paloOHaIbHBIMU YNCIAMH.

HaxonuThe 3Ha4YeHUs YHCIIOBBIX BBIPAKEHUH, NMPHUMEHSATh pa3HOOOpasHbIE CIIOCOOBI U
NpUEMBl BBIUMCIIEHUS 3HAUYEHUN JApPOOHBIX BBIPAXKEHHUH, cOAep)KallUX OOBIKHOBEHHBIE U
JECSTUYHbIE 1POOH.

Ilepexoauth OT OgHON (OPMBI 3allMCH YHUCEN K APYroil (mpeoOpa3oBbIBaTh IECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JACCATUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATHYHYIO 1pO0Bb).

CpaBHUBATh U YIIOPSI0YMBATH PAl[MOHAJIbHBIE YK CIIA.

OKpyTIJIsITh UK Ca.

BbINONHATS NPUKUIKY U OLICHKY PE3yJbTaTa BbIUMCIICHUN, OLIEHKY 3HaYE€HUM YMCIOBBIX
BBIPAKEHUN. BBIOMHATH AEMCTBUA CO CTENEHSIMU C HATypaJbHBIMU MOKA3aTEISIMU.

[TpuMeHATh IPU3HAKYU 1ETUMOCTH, Pa3I0KEHNE HA MHOXKUTEIN HAaTypaJbHBIX YUCEI.

Pemath MNpakTUKO-OpUEHTHPOBAHHBIE 3a/layd, CBA3aHHbIE C OTHOLICHHEM BEJIMYUH,
PO OPIIMOHATIBHOCTBIO BEIUYUH, IPOLIEHTaMHU, HHT€PIPETUPOBATH PE3yIbTaThl PEIICHUS 3a/1a4
C Y4€TOM OrpaHUYECHMM, CBSA3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMbIX 00bEKTOB.

AaredpanyecKue BbIpasKeHUs!

Hcnonp3oBaTh anredpanveckyto TEpPMUHOJIOTHIO U CUMBOJIUKY, IIPUMEHATH €€ B Mpoliecce
OCBOEHHS y4eOHOro MaTepHaa.

HaxonuTs 3Ha4eHns1 OyKBEHHBIX BBIPAXEHUN TPH 3aJaHHBIX 3HAYCHUSAX MT€PEMEHHBIX.

BoimonHaTe npeodpa3oBaHMsl LEJIOr0 BHIPAKEHUS B MHOTOUJIEH NPUBEACHUEM MOAOOHBIX
ClIaraeMblX, PACKPBITHEM CKOOOK.

BBINONHAT YMHOXKEHHE OAHOWIEHA Ha MHOIOWIEH M MHOTOWIEHAa Ha MHOI'OYJIEH,
IIPUMEHSATH (POPMYJIbI KBaJIpaTa CyMMbI M KBaJpaTa pa3HOCTH.

OcCyIecTBIIATh Pa3iIoKEHUE MHOIOYJICHOB HAa MHOMKHTENIM C IIOMOIIBIO BBIHECEHHs 3a
CKOOKH O0IIIEro MHOXKHTENS, TPYNIUPOBKH CllaraeéMbIX, MPUMEHEHHUs] POpMYJ COKpAIEHHOTO
YMHOXEHUS.

[IpumensaTe npeoOpa3oBaHUss MHOTOWIEHOB Ul PEIIeHUs] pPa3NU4HbIX 3ajad U3
MaTeMaTUKH, CMEKHBIX IPEAMETOB, U3 PEaIbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HaTypajdbHBIMH IMOKA3aTeIsIMHU IS PpeoOpa3oBaHus
BBIpXKEHUM.

YpaBHeHMs M HEPABeHCTBA

PemaTpe nvHENHbIE YpaBHEHHsI C OJHOM NEPEMEHHOM, MPUMEHsS IpaBUja MEepexoaa oOT
UCXOJHOTO YpaBHEHHs K paBHOCHJIBHOMY eMmy. lIpoBepsTh, SBJIS€TCA JM YHCIO KOPHEM
ypaBHEHHS.

[TpumeHaTh rpaduuecKue METOABI IPU PELICHUH JIMHEHHBIX YPaBHEHHUH U UX CUCTEM.



[TonOupate mpuMepsl nap YUcel, ABIAIOMINXCS pelieHueM JIUHEHHOro ypaBHEHHUs C IByMsI
MIepPEMEHHBIMH.

CtpouTh B KOOpPAMHATHOW IJIOCKOCTHM TpaduK JUHEHHOIO YypaBHEHUS C JABYMs
[IepEMEHHBIMHU, MOJIb3YSACh I'pauKOM, IPUBOIUTH TPUMEPHI PEILICHUS yPaBHEHUS.

Pemath cucrempl JBYyX JMHEHHBIX YpPaBHEHHMH C ABYMsl NE€PEMEHHBIMH, B TOM 4HCIIE
rpaduyecku.

CocTaBisaTh M pemaTh JMHEHMHOE YPABHEHUE WM CUCTEMY JIMHEHHBIX YpaBHEHHH IO
YCIOBUIO 3aJaud, MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJadyM IOJy4YEHHBIN
pe3ynbTar.

DOyHKIUAU

N300paxkaTh Ha KOOPAWHATHONH TMPSMOA TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTpPEe3KH, HWHTEpBaJbl, 3allUChIBaThb UHUCJIOBBIE MPOMEXKYTKH Ha
anreOpanveckoM sI3bIKeE.

OTMeuaTh B KOOPIMHATHOM IUIOCKOCTH TOYKM IO 3aJaHHBIM KOOPAMHATaM, CTPOUTH
rpaduku muHEHHBIX QyHKIMA. CTpouTh Tpaduk GyHKIHH Y = [X|.

OnuceiBaTh ¢ NOMOILIbI (YHKIUH H3BECTHBIE 3aBHCUMOCTH MEXJY BEIWYMHAMU!
CKOpPOCTb, BpPEMsl, PacCTOSIHUE, LI€HA, KOJUYECTBO, CTOMMOCTb, IPOU3BOIAUTEIBHOCTb, BPEMH,
00BEM paboTHI.

HaxonuTs 3HaueHne GyHKLIMU 110 3HAYEHHIO €€ apryMeHTa.

[TonumaTte rpaduueckuii crocod mpencTaBiIeHUS M aHanIM3a WHQOpMAIMU, U3BJICKATh H
UHTEPIPETUPOBATh UH(POPMaLIKIO U3 IPa(UKOB peabHBIX MIPOLECCOB U 3aBUCUMOCTEH.

K xonny oOyuenus B 8 kiacce oOydaromuiics MOJIYYHUT CIEAYIOLIME HpeIMETHbIE
pe3yabTaThl:

Yucsia v BHIYUCTCHUSA

Hcnonb30BaTh HaydajdbHBIE NPENCTABICHHUS O MHOXKECTBE JEHCTBUTEIBHBIX YHCEN I
CPaBHEHHUs, OKDYIJIEHMs U BBIUMCICHHH, M300pakaTh AEHCTBUTEIbHBIE YHUCIA TOYKaMH Ha
KOOPJAMUHATHOH IPSIMOU.

[TpuMeHsTh TOHATHE apU(PMETHYECKOrO KBAaAPATHOI'O KOPHS, HAaXOAWTHh KBAJpaTHBIC
KOPHH, UCHOJIb3YsI TP HEOOXOAMMOCTH KaJbKYJISATOpP, BHITOIHSTE IPE00Opa3oBaHuUs BBIPAKEHUH,
coiepXKalliX KBaJpaTHble KOPHH, UCIOJIb3YS CBOMCTBA KOPHEH.

Hcnonb3oBaTh 3amucu OOJBUIMX M MaJblX YUCEN C MOMOILIBIO JECATHYHBIX ApoOed U
creneHeit uucina 10.

Anredpanyeckue BbIpasKeHHs

[IpuMeHATh TOHSATHE CTENEHH C LedbIM I10Ka3aTeleM, BBINOJIHATh IPeoOpa3oBaHUS
BBIPa)KCHUH, COJEpKALIUX CTEIICHHU C LIEJIBIM I10Ka3aTEIEM.

BbInonHATE TOXKAECTBEHHbIE NPeOoOpa30BaHUS PALMOHAJBHBIX BBIPAXKEHHH Ha OCHOBE
IpaBUJI ACHCTBUI HAJl MHOTOWIEHAMH U aJIre0pandeckuMu JIpOOsIMH.

PacknanpiBaTh KBapaTHbIN TPEXUIIEH HA MHOXKHUTEIH.

[Tpumensates mnpeoOpa3oBaHUs BBIPAKEHUN JUIsl pELIEHUS pa3iIMyHBIX 3a4ad U3
MaTeMaTHKH, CMEXHBIX IIPEIMETOB, U3 PeaJbHON MPAKTUKH.

YpaBHeHHs M HEPABeHCTBA

Pematy nuHelHble, KBaJpaTHbIE YpaBHEHUS U pallOHAJIbHbIE YpaBHEHUS, CBOASIINECS K
HUM, CUCTEMBI JBYX YpaBHEHU C IBYMS epEeMEHHBIMHU.

IIpoBoaUTE MpOCTEHIINE UCCIEIOBAHNS YPABHEHUN U CUCTEM YPABHEHUM, B TOM YHUCIE C
IIPUMEHEHUEM TI'paUUecKuX NpeacTaBlIeHUN (yCTaHABIMBATh, HUMEET JIM YypPaBHEHUE WM
CHCTEMa ypaBHEHHUI PELICHHUs, €CIIU UMEET, TO CKOJIBKO, U ITPOYEE).



[TepexonuTh OT ciIOBECHOM (OPMYIMPOBKM 3anaud K e€ anreOpanyeckod MoOAenu ¢
[IOMOIIbIO  COCTABJIEHUS YPaBHEHUS WM CHUCTEMbl YpaBHEHUH, HHTEPIPETUPOBATh B
COOTBETCTBMM C KOHTEKCTOM 3aJ1a4M MOJIy4€HHBIH pe3ybTar.

[TpuMeHATH CBOMCTBA UMCIOBBIX HEPABEHCTB Il CPAaBHEHHUS, OL[EHKHU, pellaTh JUHEHHBIE
HEpaBEHCTBA C OJHOW IMEPEMEHHOW M HUX CHCTEMbI, JaBaTh TIpaUUEcKyl0 HWLIOCTPALUIO
MHO’KECTBA PEIlIEHUI HepaBeHCTBA, CUCTEMbl HEPABEHCTB.

D yHKIUU

[lonumath W UCHONB30BaTh (YHKUMOHAJIbHbIE TOHATHA W  S3bIK  (TEPMHUHBI,
CHUMBOJIMYECKHE O00O03HAuUEHMs), OMpPENeNATh 3HaueHUuE (YHKIUU 10 3HAYECHUIO apryMeHTa,
OIIPEIENATh CBOMCTBA (PyHKINU 110 e€ rpaduKy.

Ctpouts rpaduKu 31eMEHTAPHBIX QYHKIUN BUAA:

y = kix, y =x2,y = x3,y = [X|, y = VX, omECHIBaTh CBOICTBA YHCIOBON (hYHKIHH IO €&
rpaukxy.

K xoHny oOyuenus B 9 kiacce oOydaromuiics MOJIY4YMT CIEAYIOLUME IpeIMETHbIE
pE3yJIbTaThI:

Yucia 1 BBIYUCICHUS

CpaBHUBATh U yHOPSAA0YMBATh PALMOHAIbHBIEC U MPPALIMOHAJIBHBIE YNCIIA.

BeimonusaTe apupmernyeckue IeHCTBUS € pallMOHAJIbHBIMU YHCIAMM, COYeTas YCTHbIE U
IUCbMEHHBIE IPUEMBI, BBIIIOIHATH BBIYMCIECHHS C MPPALIMOHAIbHBIMYU YN CIAMH.

HaxonuTth 3HaueHMsI cTeneHel C LEeIbIMU 0Ka3aTeJIIMU U KOPHEH, BBIYUCIIATh 3HAYCHHUS
YHCIIOBBIX BBIPAXKEHUH.

OkpyriaTh JeHCTBUTENbHbIE YHKCIA, BBINOJHATH MPUKUIKY pe3yJbTaTa BBIYMCIECHUH,
OLIEHKY UM CJIOBBIX BBIPAKEHUH.

YpaBHeHMs M HEPAaBeHCTBA

Pemate nMHeWHBIE W KBaJpaTHbIE YypaBHEHUS, YpPaBHEHHUS, CBOJAILIUECS K HUM,
npocTeiine ApoOHO0-palioHaIbHbIE YpPaBHEHUS.

Pemath cucteMbl ABYX JUHEHHBIX ypaBHEHUH C JBYMsS MEPEMEHHBIMU M CHCTEMBI JIBYX
ypaBHEHHH, B KOTOPBHIX OIHO YPABHEHHE HE SIBJISECTCS JIMHEWHBIM.

Pemate TekcTOBBIE 3aJauM anreOpanyuecKuM CIOCOOOM C IOMOIIBIO COCTaBIEHUS
ypaBHEHHS WM CUCTEMBI IBYX YPaBHEHUH C ABYMsI IEPEMEHHBIMHU.

IIpoBoauTE MpOCTENIINE UCCIEOBAHNS YPABHEHUN U CUCTEM YPABHEHUM, B TOM YHUCIE C
IIPUMEHEHUEM TIpaUUecKux NpeCTaBIeHUN (yCTaHaBJIMBAaTh, UMEET JM YypaBHEHUE WU
CHCTEMa ypaBHEHUI PELICHUs, €CIIU UMEET, TO CKOJIBKO, U ITPOYEE).

Pemath nuHEliHbIE HEpaBEHCTBA, KBaJApaTHbIE HEPABEHCTBA, H300pa)kaTh peELICHUE
HEPaBEHCTB Ha YUCJIOBOH NPSAMOI1, 3alIUCHIBATh PEIIEHHUE C ITOMOIIBI CUMBOJIOB.

Pemate cuCTeMBl JIMHEHHBIX HEPaBEHCTB, CUCTEMbl HEPABEHCTB, BKIOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO, M300paXkaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YMCIOBOM NPAMOI,
3alHChIBATh PEIIEHUE C IOMOILBIO CUMBOJIOB.

Hcnonp30BaTh HEPAaBEHCTBA IIPU PELLIEHUH Pa3IMYHbIX 3a]a4.

DO yHKIAA

Pacnio3HaBaTh pyHKIMU U3y4eHHBIX BUJIOB. [I0Ka3bIBaTh cCXeMaTUYECKU PACIONIOKEHHE Ha

KOOPIMHATHOM MJI0CKOCTH TpadukoB GyHkiwmid Buga: Y = kx,y =kx + b,y =k/x,y =ax2 + bx +
¢,y =x3,y=1X,y = ||, B 3aBHCHMOCTH OT 3HaueHHi K03(DUIMEHTOB, OMUCHBATH CBONCTBA

GbyHKIMIHA.



Ctpouts M m300pa’kaTb CXeMaTU4YECKH I'padUKH KBaJpaTHUHBIX (DyHKUMH, ONMCHIBATH
CBOMCTBA KBAJIpaTUUHBIX QYHKIHH 110 UX rpaduKam.

Pacno3naBath KkBagpaTHuHyl0 GQYHKIOUIO 10 (GopMmyse, MOPUBOAUTH IMPUMEPSI
KBaIpaTUYHBIX (QYHKIMH U3 peabHOM KU3HU, (PU3UKH, T€OMETPHUH.

YucaoBblie NOCTECA0BATEIBHOCTH U IPOrPeCcCUH

Pacnio3HaBaTh apumMeTHUECKYI0 U T€OMETPUUYECKYIO MPOrPECCUU MPHU Pa3HBIX criocodax
3aJJaHMs.

BBINONHATS BBIUKCIEHUS C UCIONB30BaHUEM (OPMYN N-ro 4jieHa apu(METHYecKod H
reOMETPUYECKOM IPOrPECCU, CyMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4JICHBI ITOCIIEIOBATEIFHOCTH TOUKAMHU Ha KOOPIMHATHOH MIIOCKOCTH.

Pemate 3amaum, CB3aHHBIE C YMCIOBBIMU I1OCIIEAOBATEIBHOCTAMH, B TOM YHUCIIE 3aa4d
U3 peaIbHON KU3HU (C UCIOJIB30BaHNUEM KaJIbKyJIATOPA, HUPPOBBIX TEXHOIOTUM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIIACC

No /it HaumeHoBaHue pa3iesoB H TeM Koaunyecrso yacos DJieKTpOoHHbIE (L] poBbIe)
) NporpaMMbI Bcero o0pa3oBaTe/bHbIE pecypchl
q .P
1 FICIA H BRIHCICHITE TalHORaIIbHRIe 25 bubanoreka ITOK https://m.edsoo.ru/7f415b90
qrcia
2 AnreOpanveckre BoIpaKEHHUS 27 bubmoteka [IOK https://m.edsoo.ru/7f415b90
3 VYpaBHEHHUS U HEPABEHCTBA 20 bubmoreka L{OK https://m.edsoo.ru/7f415b90
4 Koopaunate! u rpaduku. @yHKIuH 24 bubmoteka [IOK https://m.edsoo.ru/7f415b90
5 [ToBTOpEHHE 1 0000IICHHE 6 bubmoreka [IOK https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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8 KJIACC

Ne Tembl nporpamMmMbi Koia-Bo K/P
4acoB

IToBTOpEeHue Kypca anredbpsl 7 Kinacca 3

1. | Anrebpanueckue 1poou 21 2

2. | ®ynxums y=\x. CBoiicTBa KBaIPATHOTO 18 1
KOpPHS

3. | Kagpatuunas ynkuus. OyHKIUS y = K/x 18 2

4. | KBagparHble ypaBHEHUS 21 2

5. | HepaBencrna 15 1
HroroBoe noBropeHue Kypca 8 kiacca 9 1

UTOI'O 102 9




9 KJIACC

Ne | HazBanue pa3aesnos KouauyecTBo yacos Kosin4ecTBO KOHTPOJIBHBIX
padoTt
1 | IloBTOpEeHME N BXOAHOW KOHTPOJIb 6
2 | I'maBa I. HepaBenctBa c ogHoil nepeMenHoN. CHCTEMBI U COBOKYITHOCTH 15 1
HEpaBEHCTB
3 | I'masa Il. Cuctemsl ypaBHEHHIA 16 1
4 | I'nasa Ill. Yucnosbie pyHKIIMN 24 1
5 | I'masa IV. Ilporpeccun 16 1
6 | 'maBa V. DnemeHThl KOMOMHATOPUKH, CTATUCTUKU U TEOPUU 1
BEPOSITHOCTEN 13
7 | I'maBa VI. UToroBoe nmoBTopeHue 1 MoAroToBKa K 3K3aMeHy 12 1
Hroro: 6

102




IHOYPOYHOE IIVTAHUPOBAHUE

7 KJIACC
Ne n/m | Tema ypoka KosinyecTBo yacoB | JieKTpoHHbIE HU(POBbLIE
oOpa3oBare/ibHbIE
pecypchbl
I'maBa 1 bubmotexa [JOK
YucJiia, BbIpajkeHUsl, TOXKIECTBA, ypABHEHUs
1 PaumnonanbHbie ynca 1
2 YucrioBble BRIpaKEHUS 1
3 YucioBbie BBIPAKEHUS 1
4 YucrioBbie BhIpaKEHUS 1
5 BeipaskeHust ¢ mepeMeHHBIMU 1 https://m.edsoo.ru/7f41feec
6 BeipaskeHust ¢ mepeMeHHBIMU 1
7 CpaBHEHHE 3HAUECHHI BBIPAKEHUI 1
8 CpaBHeHUE 3HAUEHUI BhIpaXKEHUI 1
9 CBoiicTBa el CTBUI HA/I YUCITAMH 1
10 CaoiicTBa J1efCTBUI Ha/ YHUCIAMU 1
11 ToxnectBa. ToxxaecTBEeHHBIC ITPE0OPa3OBaHMS BEIPAKCHUN 1 https://m.edsoo.ru/7f41fafa
12 Toxnecrsa. ToxxaecTBeHHBIE TPEOOPA30BAHMS BBIPAKEHUN 1 https://m.edsoo.ru/7f41fd70
13 KonTponbsHas padora Nel o teme: "Uucna, BeIpaxkeHHs, TOXKIECTBA, 1
ypaBHeHUs"
14 YpaBHEHUS U €r0 KOPHU 1
15 JluHeliHOe ypaBHEHHE C OJHOM MepEeMEHHON 1 https://m.edsoo0.ru/7f420482
16 JIuHeliHOe ypaBHEHUE C OJJHOM EePEeMEHHOM 1 https://m.edsoo.ru/7f420482
17 Perrenre 3aa4 ¢ IOMOIIBIO YPaBHEHHIHA 1 https://m.edsoo.ru/7f42064e
18 Pemienue 3aa4 ¢ HOMOIIBIO yPaBHEHUIN 1 https://m.edsoo.ru/7f420806
19 Perenne 3aa4 ¢ MOMOIIBIO ypaBHEHHA 1 https://m.edsoo.ru/7f4209a0



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0

20 DopMyibl 1
KontponsHas pabora Ne2 o teme: "Uncna, BeIpakeHUs1, TOKIAECTBA,
21 " 1 https://m.edsoo.ru/7f421044
ypaBHEHHUS
g];::‘uim bubmoteka IJOK
22 YUCIOBbIE POMEKYTKH 1 https://m.edsoo.ru/7f41de76
23 Yro Takoe GpyHKIUSA 1 https://m.edsoo.ru/7f41ef06
24 Brruncnenre 3HaueHui GyHKIUK 110 hopMyJie 1 https://m.edsoo.ru/7f41dff2
25 Brruncnenue 3HaueHuil GyHKIMM 110 popmyJie 1
26 I'paduk pyHKIIHN 1 https://m.edsoo.ru/7f41f078
27 [Tpsimast TpOMTOPIIMOHATBEHOCTE U €€ rpaduk 1 https://m.edsoo.ru/7f41f1fe
28 [TpsiMast IPOIOPIIMOHAIBHOCTD U €€ rpaduK 1 https://m.edso0.ru/7f427282
29 Jlunetinast QyHKIUS U e€ rpaduk 1 https://m.edso0.ru/7f427412
30 Jlunetinas ¢GyHkius u e€ rpaduk 1 https://m.edsoo.ru/7f426d1e
31 Jluneiinas ¢yHkius u e€ rpadux 1
32 Jluneiinas QyHKIUS U e€ rpaduk 1
33 KonTponbHas padora Ne3 mo teme: "®yHkiuu" 1 https://m.edsoo.ru/7f41f50a
I'nmaBa 3
CreneHb ¢ HATYPAJbHBIM NMOKAa3aTeIeM
34 OmnpezieieHUe CTENEHN C HATYPaJIbHBIM MTOKa3aTeIeM 1 https://m.edsoo.ru/7f4211de
35 YMHOXEHUE U JIeTICHHE CTeTeHer 1 https://m.edsoo.ru/7f421382
36 VYMHOXKEHHE U NeJIEHUE CTENeHel 1 https://m.edsoo.ru/7f42154e
37 Bo3BeneHue B CTENeHb ITPOU3BEACHUS U CTEIICHU 1 https://m.edsoo.ru/7f4218be
38 BosBenenre B cTeneHb MPOU3BEACHUS U CTCIICHH 1 https://m.edso0.ru/7f421382
39 OJHOWIEH W €ro CTaHIaPTHBIA BUJT 1 https://m.edsoo.ru/7f42154e
40 YMHOXKEHHE OJHOUIEHOB. 1 https://m.edsoo.ru/7f4218be



https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

41

Bo3Benenne ogHOYICHA B CTCIICHD

®dyuxuun Y = X2 1 Y = X° u ux rpaguku

42
43 Pynkupn Y = X* n Y = X* 1 ux rpadukn https://m.edsoo.ru/7f41ea24
44 KontponpHas pabora Ned o reme: " CTeneHb ¢ HaTypaJIbHbIM

nokaszarenem "

31:::01.]16}151 bu6mmoreka [JOK
45 MHOroUIeH 1 €ro CTanAapTHEL BUA https://m.eds00.ru/7f42276e
46 CrnoxeHue U BBIMUTAHUE MHOTOYJICHOB https://m.eds00.ru/7f422930
47 CrnoxeHue 1 BBIMUTAHHE MHOTOYJICHOB https://m.eds00.ru/7f422af2
48 CrnoxeHue U BBIMUTAaHUE MHOTOYJICHOB https://m.eds00.ru/7f422cc8
49 YMHOXEHHE OTHOUIeHA Ha MHOT'OUJIEH https://m.edsoo.ru/7f422fca
50 YMHOKEHHE OZIHOWIEHA HA MHOTO4/ICH https://m.edsoo.ru/7f423182
51 YMHOXEHHE OTHOUYJICHAa HA MHOTOUJICH
52 BeiHeceHue 00111ero MHOXKUTENA 32 CKOOKH
53 BeiHecenne 0011ero MHOXKUTEIS 38 CKOOKH
54 BeiHeceHne 00111ero MHOXKUTEIS 32 CKOOKU

95

KontponbHas pa6ota NeS5 mo teme: "MHorousieHsr"



https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182

YMHOXKEHHE MHOT' 0YJICHA Ha MHOT O4JICH

56
57 YMHOXXEHIE MHOTO4JIEHa Ha MHOT O4JIEH
58 YMHO)KEHHE MHOIO4JIEHAa HA MHOT O4JIEH
59 PaznoxeHne MHOro4sieHa Ha MHO>KUTEIH CIIOCOOOM IpYIIIMPOBKH
60 PaznoxeHue MHOro4JIeHa Ha MHO>KUTEITH CIIOCOOOM IPYIITUPOBKH
61 PaznoxeHue MHOro4JIeHa Ha MHO>KUTEITH CIIOCOOOM IPYIITUPOBKH
62 Kontponpnas pabora Ne6 no reme: "MHuorounens!"
I'maBa §
DopMyJibl COKPALLEHHOI0 YMHOKEHHUSA
63 BosBenenue B kBaApaT v B Ky0 CYMMBI M pa3HOCTH JBYX BBIPaKEHHI
64 Bo3Benenre B KBaApaT v B KyO CYMMBI  pa3HOCTH JBYX BBIPAKEHHIMA
65 BosBenenue B kBaapatT U B KyO CyMMBI M pa3HOCTH JIBYX BbIpayKeHUIN
66 PaznoxeHue Ha MHOKUTEIN C IOMOIIBIO (POPMYJI KBaJpaTa CyMMBbI U
KBaJpaTta pasHOCTH
67 PaznoxeHue Ha MHOKUTEIH ¢ TOMOIIBbIO (POPMYJI KBaapaTa CyMMBI U
KBaJparta pa3HOCTU
68 YMHOX€EHUE pa3HOCTH JBYX BBIPAKEHUI HA UX CYMMY
69 YMHOkKEHUE Pa3HOCTH JIBYX BBIPAKEHUN HA UX CYMMY

70

Paznoxxenue Pa3HOCTHU KBAJApPaTOB HAa MHOXKHUTCIN




PaznoxeHue Ha MHOKUTEIN CyMMbI U pa3HOCTH KyOOB

71
72 Pa3noxxeHne Ha MHOKUTEIN CYMMbI U Pa3HOCTH KyOOB
73 KonTponbsHas padora Ne7 o teme: "®opMyIibl COKpAIIEHHOT O
YMHOXEHHUS"
74 [TpeoOpazoBaHue EIOTO BRIPAKECHUS B MHOTOUJICH
75 [TpeoOpazoBaHue 1EI0r0 BHIPAKEHUS B MHOTOUJIEH
76 [IpeobGpazoBaHue 11€TOT0 BRIPAXKEHUS B MHOTOUYJICH
77 [TpumMeHeHue pa3IuYHbBIX CIIOCOOOB sl pa3NI0KEHHUS HA MHOKUTEIH
78 [TpuMeHeHue pa3IuYHBIX CIIOCOOO0B IS Pa3JI0KEHHS HA MHOKUTEIH
79 [TprMeHeHue pa3Iu4HbIX CIIOCOOOB sl pa3I0KEeHHUs] Ha MHOKUTEIH
80 Kontponsnas padora Ne8 mo teme: "IIpeoOpazoBaHue 1EeNbIX BBIpaKeHUH"
I'naBa 6
Cucrembl JINHEIHBIX yPaBHEeHUI
81 JIuneitHoe ypaBHEHUE C ABYMS II€PEMEHHBIMU
82 ['paduk MMHEHHOrO ypaBHEHHUS C IBYMsI IEPEMEHHBIMU
83 I'paduk IMHEHHOTO ypaBHEHUS C ABYMS NIEPEMEHHBIMH bubmoteka [JOK
https://m.edsoo.ru/7f427¢32
84 CucreMbl TMHEHHBIX YPAaBHEHUH C IBYMs IIE€PEMEHHBIMU bubmoteka [JOK
https://m.edsoo.ru/7f427e8a
85 CucTtemMbl TMHEHHBIX YPABHEHUM C IByMs IEPEMEHHBIMU Bu6miorexa [TOK



https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a

https://m.edso0.ru/7f42836¢

Crocob nocTaHOBKA

86
87 Crioco0 moacTaHOBKH
88 Crnioco0 1moCcTaHOBKH bubmoteka IJOK
https://m.edsoo.ru/7f4284de
89 Crioco0 croxxeHus bubmotexa [JOK
https://m.edsoo.ru/7f42865a
90 Cnoco0 crokeHus bu6mmoreka [JOK
https://m.edsoo.ru/7f4287d6
91 Crioco0 croxeHus
92 Perienre 3aa4 ¢ TOMOIIBIO CHCTEM ypaBHEHUH
93 Criocob croxxeHust
94 Crioco0 cnoxxeHus
95 KonTponbHas pabota Ne9 o Teme: "CrcTeMbl JTHHEHHBIX ypaBHEHUIT" https://m.edsoo.ru/7f421044
IloBTOpPEHUE bubmuorexa [JOK
96 HOBTOPeHHe OCHOBHBIX IMOHATHI U METO/I0B Kypca 7 Kiacca, 00001IeHHe https://m.edsoo.ru/7f429¢6c
3HAHHHA
97 HOBTOPeHI/Ie OCHOBHBIX MOHATUI 1 METOJIOB Kypca 7 Kiacca, 000011eHne https://m.edsoo.ru/7 f429132
3HaHUU
98 HOBTOPGHI/IG OCHOBHBIX MOHSITUIA U METOOB Kypca 7 Kiacca, o0o01ieHne https://m.eds00.ru/7f42a0e0
3HAaHUU
99 [ToBTOpEeHNE OCHOBHBIX IOHSITUH ¥ METO/IOB Kypca 7 Kiacca, 0000IIeHHe https://m.eds0o.ru/7f42a27a

3HaHUH



https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a

100 Htorosas koHTposbHas padora Nel( 1

101 HOBTOPGHHC OCHOBHBIX IOHSITHIH U METOIOB Kypca 7 Kjacca, 00o01eHne 1 https://m.eds0o.ru/7f42a900
3HAHUN

102 HOBTOPGHI/IG OCHOBHBIX IMOHATUI B METOJIOB Kypca 7 Kiacca, 0000IeHne 1 https://m.eds00.ru/7§42a900
3HAHWUI
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8 KJIACC

No Tema Komn-Bo C/P
napar 4acoB
pada

[ToBTOpEeHue Kypca anreOpbl 7 Kiacca 3 1
I'n. 1. Aureopaundeckue gpoou (21 4.)

1. | OcHOBHbIE OHSTHS 1

2. | OCHOBHOE CBOMCTBO aire0panyeckou 1poou 2

3 CrnoxeHre U BBIYMTaHUE alIreOpandecKux 1 1
Jipo0eli ¢ OMHAKOBBIMU 3HAMEHATEIISIMU

4. | CnoxeHue 1 BBIYMTaHUE alIreOpandecKux 3 1
JpoOeli ¢ pa3HBIMU 3HAMEHATEISIMU
Kountposabnas padora Nel 1
Wtoru (aHanm3) KOHTPOJILHOW PadOThI 1

5. | YMHOXeHHe U JerneHne anredpandeckux Ipo0ei. 2 1
BosBenenue anrebpandeckor 1po0du B CTETICHb.

6. | Ilpeobpa3oBanue palmoOHaIbHBIX BEIPAKEHUN 2 1

7. | IlepBble mpencTaBlieHUs O pEUICHUU 2
palMOHAJIbHBIX YpaBHEHUN

8. | CreneHb ¢ OTpHUIIATEIbHBIM LIEIBIM TIOKAa3aTeIEM 4 1
KonTpoabHas pabora Ne2 1
I'n.2. ®ynxuus y = /x . CBoiicTBa 18 3
KBaJpaTHOr 0 KOPHS

9. PanmoHnanpHEBIE UMCiIa 2

10. | [lonsiTue KBaapaTHOTO KOPHS U3 2 1

HCOTPHULIATCIILHOI'O YMCJIa




11. | UppaunoHaipHbIe yncia 2

12. | MHOXeCTBO JIeHCTBUTEIBHBIX YUCEI 1

13. | ®ynkuusa y = +/x , ee cBoiicTa u rpaduk 2

14. | CpoiicTBa KBaJIpaTHBIX KOPHEH 2

15. | [IpeoOpa3zoBaHue BBIpaXKEHHI, COAEPKALTUX 3
OIEPALIMIO U3BJICUEHUS KBAJIPATHOTO KOPHS

16. | Moaynb AeMCTBUTEILHOTO YUCIA, TpaduK 2
dyskan Y X
Koutpoabnas padora Ne3 1
Wtoru (aHaim3) KOHTPOJbHOU pabOThI 1
I'n.3 KBagparuunas ¢pynkuusi. DyHkuus y = 18
K/X

17. | ®dynkums y = kx?, ee CBOMCTBA U rpaduK 2

18. ® _k . 2

YHKIHA Y =, €€ CBOACTBA M rpaguk

KontpoabHas padora Ne4 1

19. | Kak moctpouts rpaduk pyakiuu y =f(X + 1), 2
eciu u3BecTeH rpaduk y=f(x)

20. | Kak noctpouts rpaduk pynkiuu y = f(X)+m , 2
ecqu u3BecTeH rpadguk y=f(x)

21. | Kak noctpouts rpaduk Gynkiuu y = f(x+ I)+m, 3
eciu u3BecTeH rpaduk y=f(x)

22. dyakuus Y = ax® +bX+C, oo cpoiicrpa u rpaduk 3

23. | I'padmyeckoe pelieHNe KBaIpaTHBIX YpaBHEHUHN 1
KounrpoubHas padora NeS 1
Wtoru (aHanu3) KOHTPOJIbHOM padOThI 1
I'n.4. KBagpaTHbie ypaBHeHHS 2

24. | OCHOBHbIE TIOHSITHS 1




25. | ®opmynbl KOpHEH KBaJIpaTHBIX YpaBHEHUMN 3 1
26. | PanmoHasibHbIE YpaBHEHUSI 3 1
KoutposabHas padora Ne6 1
27. | PanmoHasbHBIE YPAaBHEHUS KaK MAaTeMaTHUYECKUE 4
MOJIEJIM PEATTbHBIX CUTYallui (TEKCTOBBIE 331a4H)
28. | Yacthble cinydau (HopMysibl KOpHEH KBaJpaTHOTO 2
ypaBHEHUs
29 | Teopema Buera. Pa3znoxenue kBaapaTHOTO 2 1
TpEeX4WICHA Ha JTUHEHHBIE MHOKUTEIH
30. | UppanmonanbHble ypaBHEHUS 3 1
Kounrpouabnas padora Ne7 1
Wtoru (aHanm3) KOHTPOJbHOU paObOThI 1
I'xn. 5. HepaBeHcTBa 15
31. | CpoiicTBa YMCIOBBIX HEPABEHCTB 3 1
32. | UccnenoBanue GpyHKIMI HA MOHOTOHHOCTD 2
33. | Pemennie nuHEHHBIX HEPABEHCTB 2 1
34. | Pemenne KBapaTHBIX HEPABEHCTB 4 1
35. | [IpubnwmxeHHble 3HAYCHUS IEHCTBUTEIHHBIX 1
qrcen
36. | CrangapTHBIN BUJ YUCIA 1 1
KoutpoabHas padora Ne§ 1
Wtoru (aHaim3) KOHTPOJILHOU pabOThI 1
HToroBoe noBTOpeHue 9 3
Hrorosasi KOHTpoJbHasA padora Ne9 1
HToro: yac/ u3 HUX KOHTP. pabOT 102/9 24




9 kjacce

Tema/pasnen K-Bo Nerr\rt Tema ypoxka MOHHUTOPHUHT
4acoB Ha YPOBHSI  YCBOCHH
TeMy 3HaHUH,
cOpPMUPOBAHHOCT!
YV
IloBTOpEHHE 6 1-6
PanmoHaJbHbIE 15
HEPAaBEHCTBA M_HX 7-9 .
Jlunelinble U KBapaTHbIC HEPABEHCTBA
CHCTEMBI
10-14 PanmonanbHble HEPaBEHCTBA c/p
15-16 MHoXxecTBa U onepaluy HaJl HUMU
17-20 CucreMbl pallMOHAJIbHBIX HEPABEHCTB c/p
21 Kountpoabnast pa6oraNel. HepaBeHCTBa U CCTEMbI HEPAaBEHCTB. K/p
Cucremet . 16 22-26 Cucrembl paluoHaIbHbIX YpaBHEHUU. OCHOBHBIE TOHSATHS c/p
YpPaBHEHUi
27-30 MeTozp! peleHysi CUCTEM ypaBHEHUI c/p
31-35 Cucrembl ypaBHEHUH KaK MaTeMaTUYECKHE MOJEIN PEaIbHbIX CUTYalUH c/p
36 O6o6maronmii ypok. CucteMbl paliiOHaJIbHBIX YPaBHEHHH.
37 Kontposabnasi padora Ne 2. CuctemMbl palliOHAIBHBIX YpPaBHECHHM K/p
YucjoBble 24 38-41 Omnpenenenue unciaoBoil pynkuu. O6macTs onpeneneHus, 06IacTh c/p
vk 3Ha4YCHUN DyHKIUH
42-44 CrniocoObl 3a1aHusT PyHKIHI
45-48 CaoiicTBa QpyHKIIUHT c/p
49-50 YeTHbIC U HEUETHBIC (QYHKIUU
51-52 Pemenue 3anay. c/p
Tect no Teme:
53
« YucnoBeie QYHKIHHY
54-55 Pemenue 3amay no reme: UncnoBeie QyHKIIUN c/p
56-57 Oyskims y = x" c/p




(neN), ux cBoicTBa U rpauKu

58-59 @yukius y = x"(n eN), ux cBoiictBa u rpaduKu c/p
60 Oynxups 0= % , €€ CBOMCTBA U rpaduK
Kountpoabnasi paGora K/p
61
Ne 3. YncnoBble QyHKITHH.
Iporpeccuu 16 62-65 YucaoBeIe OCIEA0BATEILHOCTH c/p
66-71 ApudmeTrueckas mporpeccus c/p
72-76 ['eomerpuueckas nmporpeccust c/p
77 KounTposbHnas padora K/p
Ne 4. IIporpeccun.
13 c/p
JIEMEHTBI
KOMOMHATOPHKH, 78-81 KomOuHnaTopHble 3a1a4u
CTATHCTUKH
TEOpPHH
BEPOATHOCTEH
82-83 CraTtucTuKa — 113aiiH HHpOpMaLuH
84-86 [IpocTeliue BEpOATHOCTHBIE 3a]a41 c/p
87-88 DKcleprMEeHTaIbHbIE JTAHHbBIE U BEPOSITHOCTH COOBITUI c/p
89 O6o6marommit ypok mo TeMe. DJIeMeHTHl KOMOMHATOPUKHU, CTATHCTUKH U
TEOPHH BEPOSITHOCTEH.
90 KounTposbnas padora K/p
Ne 7. DnieMeHThl KOMOMHATOPUKH, CTATUCTUKH U TEOPUHU BEPOSTHOCTEH.
[ToBTOpeHue 12 91-102 Urorosoe noBTopenue Mmoeosas KOHMpoabHas paboma K/p
Uroro 102




OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YYEHUKA
» Anre6pa, 7 knace/ Maxkapsraes FO.H., Munarox H.I'., Hemikos K.W. u npyrue; nonu
penakuueit TenskoBckoro C.A., AkimonepHoe obuiectBo «M3mpatensctBo «IIpocBerenne»
» Anre6pa, 8 kimacc/ MakapserueB F0.H., Munarok H.I'., Hemikos K.W. u npyrue; nox
penakmueit TemsikoBckoro C.A., AkunonepHoe oomectBo «M3narensctBo «IIpocBerieHuey
» Anrebpa, 9 kiacc/ Maxkapsrues FO.H., Munatox H.I'., Hemkos K.W. u apyrue; nox
penakmueit TemsikoBckoro C.A., AkunonepHoe oodmectBo «M3narensctBo «IIpocBerieHune
VYyebHoe nocodue:
» Anrebpa, 7 kiacc/ Mepansk A.T'., ITomonckuit B.b., Axup M.C.; non penakuueit
[Togonbckoro B.E., O611ecTBO ¢ orpaHM4YeHHON OTBETCTBEHHOCThIO M3MaTenbCckuil IIeHTp
«BEHTAHA-T'PA®»; AxunonepHoe obuectso «M3narensctBo «IIpocBenienne»

METOAUYECKHUE MATEPUAJIBI 1JIS1 YUYUTEJISA

VYyeOHuk

* DDVYe Pabouas mporpaMma U METOMUECKUE TTOCOOUS (Ha caiiTe Prosv.ru)
* Terpanb-TpeHaxep

e 3a1aUYHUK

* Terpagp-3K3aMeHaTOP

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

denepanbHbIi HEHTP HH(OPMAIMOHHO-00pa3oBaTebHBIX pecypcoB (PILIMOP)
http://eor.edu.ru

» Enunast konnekuus nudpoBbIX 00pa3oBaTEIbHBIX PECYPCOB
http://school-collection.edu.ru

* Enunoe okHO focTymna Kk 00pa3oBaTelbHBIM pecypcaM

http://window.edu.ru

* KaTanor yueOHbBIX u3aHul, 000pYI0BaHUS U AJICKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB
Ut 0011IeT0 00pa30BaHHUS

http://ndce.edu.ru

* [IIkonbHBIN mOpTa

http://www.portalschool.ru

Marepuainsl no matematuke B EnquHol komekiuu nudpoBbix 00pa3oBaTENbHbIX
pecypcoB

http://school-collection.edu.ru/collection/matematika

* MockoBckuii ICHTP HECIIPCPBIBHOI'O MATEMATUICCKOI'O O6paSOBaHI/I$I
http://www.mccme.ru

* 3a/1a4u M0 TeOMeTpUU: HH(HOPMALIMOHHO-TTOMCKOBAsI CUCTEMA
http://zadachi.mccme.ru

* InTepHeT-npoeKT «3agaum»

http://www.problems.ru

» KoMmmbroTepHas MaTeMaTuKa B IIKOJIE

http://edu.of.ru/computermath

MATEPHNAJIbBHO-TEXHUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
ITPOLIECCA

YYEBHOE ObOPYZIOBAHUE

[TnakaTsl, MOAENIN IPOCTPAHCTBEHHBIX (PUTYDP, HAOOP FEOMETPHUECKUX HHCTPYMEHTOB
OBOPYJIOBAHMUE JUUTA ITPOBEJEHN A JIABOPATOPHBIX U ITPAKTUYECKUX
PABOT

Mopenu npocTpaHCTBEHHBIX (PUTYp, HAOOp Fr€OMETPUIECKUX HHCTPYMEHTOB
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