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MNOACHUTEJIbBHASA 3AIINCKA
OO0pa3zoBarenbHas IporpaMMa 1o IpeaMeTy «Anredpay» cocTaBieHa Ha OCHOBE:

1. OenepanbHoro 3akoHa Poccuiickoit ®enepaumu ot 29 nexabps 2012 r. Ne 273-®d3 «O6
oOpazoBannu B Poccuiickoit @enepanuny;
2. npukaza Munnpocsemienuss Poccun ot 31.05.2021 Ne 286 «O06 ytBepxkaeHun (eaepaibHOTO
rocy/IapCTBEHHOI0 00pa30BaTEIbHOIO CTaHAapTa HadajabHOro obmiero obpazoBanus» (nainee — GI'OC
000 2021);
3. npukaza Munnpocsemenus Poccun ot 22.03.2021 Ne 115 «O6 yrtBepxaenun Ilopsiaka
OpraHM3aluH u OCYIIECTBIICHUS o0pa3oBaTenbpHON JEATENBHOCTH 1o OCHOBHBIM
001e00pa3oBaTebHBIM ~ TIpOrpaMMaM  — 00pa30BaTENIbHBIM IIporpaMMaM HadaJIbHOTO  OOIIIEero,
OCHOBHOTO OOIIIETO U CPETHET0 00IIero 0opazoBaHus;
4. ABTOpCKO# TIporpamMmbl Kypca MareMatuku Makaperaea FO.H., Munmiok H.I'., Hemkosa K. 1.,
Cysopogoii C.b. mox pemakiueit C.A.TensikoBckoro Anredpa, 7-9 kiacc; H3AaTeabCTBO
«ITpocBemenne";
Pabouas mporpamma cocrtaBiieHa B coorBeTcTBUH ¢ [Iporpammoit Bocriutanus MAQOY «Illkomna Ne 69
«lentp paszButus obpazoBanus» Moayib «llkonpHbI ypok». Peanuzanus BocIUTaTeIbHOTO
NOTEHIMaJIa ypOKa MaTeMaTHKa MPEANoaraeT Cleayolee:
- YCTaHOBJICHHE JIOBEPUTEIbHBIX OTHOLICHUM MEXAy YYMTEJIeM U €ro y4YeHUKaMH, CIIOCOOCTBYIOIIUX
MO3UTUBHOMY BOCHPHUATHIO YyYallUMHCA TPeOOBaHUM M MpPOChO yuyuTessl, MPHUBJICUYEHUIO MX BHUMAHUA K
o0cy>xJ1aeMoil Ha ypoke MHPOpMAIMK, aKTUBU3AILMN HX MO3HABATENbHOMN J1eATENbHOCTH (HUCIIOJIb30BAHNE Ha
ypoKax IUTaT, a(opu3MOB, MOCIOBHII U MOTOBOPOK Kak »MHUrpadoB K YPOKY HIM Kak HEOOBIYHBIX
MIPUBETCTBUN JUISI MOTHBAIIMH YUAIIUXCS);
- OOy X/IeHUE LIKOJBLHUKOB COONIIOJIaTh HA YPOKE OOLIEPUHATHIE HOPMBI MOBEACHUS, MTpaBUia OOLICHUS CO
CTapuIMMH  (YUYUTEISIMH) U CBEPCTHUKAMH (IIKOJbHUKAMH), TPUHIUMNBI y4yeOHONW AMCHUIUIMHBI U
caMOOpraHu3aluu;
- TpUBJICYCHHE BHUMAHMS IIKOJbHUKOB K LIEHHOCTHOMY acCleKTy M3y4aeMbIX Ha YpOKax sBJICHUM,
opraHu3anys ux paboThl ¢ MMOJyyaeMoil Ha YpOKe COIMAIbHO 3HAYMMOM MH(pOopManyell — MHUIIMUPOBAHHE €
00CyXJIeHUs, BBICKA3bIBAHMS YYalIUMKCSI CBOErO MHEHHS 10 €€ IOBOJYy, BBIPAOOTKM CBOEro K Hel
OTHOIIEHHUS (pELIEHUE HAa yPOKax MPAaKTUKO-OpPUEHTUPOBAHHBIX 3a/a4);
- UCIOJB30BAaHUE BOCIUTATENIBbHBIX BO3MOXKHOCTEH COJEp>KaHUS y4eOHOro MpeaMera uepe3 JIEMOHCTPAIUIo
JeTAM [PUMEPOB  OTBETCTBEHHOIO, TPAXJAHCKOTO TOBEJCHMS, NPOSBICHUS  UEIOBEKONIOOMS U
100pOoCepIeyHOCTH, Yepe3 MoA0Op COOTBETCTBYIOLIMX TEKCTOB JUIsl YTEHHUs, 3adad s pelIeHus,
npoOJeMHBIX CHUTyauui [uis oOCyXkJIeHus B Kiacce ((eNMKCONIOTHYeccKass MO3UIMs B paboTe yduTemns
(«pemukcy-cuacthe). Yuutenb oOydaeT, BOCHHUTHIBACT, pPa3BUBACT. YUHWTENb HACTpaWBaeT JeTe Ha
CO3MJIATEIBHYIO JIeSITeIbHOCTD Ha 0Jaronoryuyue CTpaHsbl);
- TpPUMEHEHHE Ha YpPOKE MHTEPAKTHUBHBIX (GOpM pabOThl YydYalllUXCs: HMHTEUIEKTYalbHBIX WID,
CTUMYJIMPYIOUIMX MO3HABATEIbHYI0 MOTHUBALIMIO IIKOJIBHUKOB; TUAAKTHUECKOIO TeaTpa, e MOJyYeHHbIE Ha
ypoKe 3HaHMs OOBITPBHIBAIOTCS B TeaTpajbHBIX IOCTAHOBKAX; MTUCKYCCHM, KOTOpbIE JArOT YyYallUMCS
BO3MOXKHOCTh MPUOOPECTH OIBIT BEJCHHUS KOHCTPYKTMBHOTO JAMAIOra; IPpyHIoBoi paboThl win paboThl B
napax, KOTOpbl€ y4yaT IIKOJIbHUKOB KOMaHJHOW paboTe U B3aUMOJCHCTBHIO C IPYTUMH JI€TbMU;
- BKJIFOUEHHUE B YPOK UIPOBBIX MPOLEAYP, KOTOPHIE IOMOTAOT MOAAEPKaTh MOTUBALIMIO JETENH K MOIYUYEHHUIO
3HAaHUH, HAJTAKMBAHUIO TO3UTHUBHBIX MEXIUYHOCTHBIX OTHOIIEHHWN B Kjacce, MOMOTalT YCTaHOBJICHHUIO -
n00poskenaTebHOM aTMochepbl BO BpeMs ypoka (YPOKH — COPEBHOBAHUS);
- opraHm3zanus megdcTBa MOTHUBUPOBAHHBIX M OJPYAMPOBAHHBIX YyUYalIMXCAd HaJ HMX HEYCHEBAIOUUMHU
OJIHOKJIACCHMKAMM, JAOIIEro IIKOJIbHUKAM COLMAJIbHO 3HAYMMBIM ONBIT COTPYIHHUYECTBA M B3aUMHOMN
MOMOUIH (Ha YpOKaxX MCIOJB30BaTh padoTy B mapax, paboTy B rpynmnax);
Ha ypoxkax mro6oro tumna

—  MOXHO M HYXKHO BKJIIOYATh BOCITUTATEIHHBIM KOMIIOHEHT B MPOIECC OOYUCHHUS.

—  TIPUMEHSATH BJIAJICHUE YUUTEIIEM PEUbl0, MUMHUKON, CIIECHUYECKHUM MacCTEPCTBOM.

—  HCINOJNb30BaTh PU3KYJIBTMUHYTKU WIN JUHAMUYECKHE May3bl — COXpPAHEHHE 3/10POBbs  yUaIIHXCS.
— MIPOBOJIUTHL MUHYTKA Oe3omacHocty — [1J1/], mpaBuia muaHOM 6€30MacHOCTH.



AnreOpa sBISETCS OJHMM W3 OIOPHBIX KYpCOB OCHOBHOTO 00mero oOpa3oBaHHs: OHa
o0ecrieunBaeT U3yuyeHUe IPYrux TUCIHUIUIMH KaK €CTeCTBEHHO-HAYyUYHOT0, TaK U TYMaHUTAPHOTO IUKJIOB,
e€ ocBOeHHE HEOOXOAMMO ISl MPOJOJDKEHHUS 00pa3oBaHMs M IS TIOBCEIHEBHOW ku3HH. Pa3BuTHE Y
00y4aromuxcsi HAy4HbIX MPEACTABICHUI O MPOUCXO0XKACHUN U CYIIHOCTU airedpandeckux aOCTpaKIIMid,
croco0e OTpakeHHs] MAaTeMaTHYeCKOH HayKOH SBICHMH M TPOLECCOB B NMPHUPOJE U OOILECTBE, POJIU
MaTeMaTUYeCKOT0 MOJETUPOBAHUS B HAYYHOM MO3HAHWU U B MPAKTHKE CIMOCOOCTBYET (POPMHPOBAHUIO
HAYYHOTO MHPOBO33PEHHUS] W KAYeCTB MBINUICHHUS, HEOOXOAMMBIX IJIs aJanTallid B COBPEMEHHOM
nudpoBom obmiecTBe. M3ydenne anreOpsl oOecrieunBaeT pa3BUTHE YMEHHs HaOII0aTh, CPaBHUBATH,
HaXOJWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBINUICHHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO
000CHOBBIBAaTh CBOW JIEHCTBUS, BBIBOABI, (POpMyaupoBaTh yTBepkieHHs. OcBoeHHE Kypca aireOpsl
o0ecreynBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYAIOIIUXCS: OHHM HCIONB3YIOT JCTyKTUBHBIC H
WHYKTUBHBIE PACCYXKIEHUsS, 0000IICHHE W KOHKPETU3AINIO, abcTparupoBanre u aHanoruio. O0yueHue
anredpe mpenoaaraeT 3HaYUTEeIbHBIA 00BEM CAMOCTOATEIHHOU JCSITENFHOCTA 00YYaIOIINXCS, TTIOITOMY
CaMOCTOSITENIbHOE pelIeHHe 3a7ad 00y4aroIUMUCs SBIISETCS pean3aluell NesTeIbHOCTHOTO MPUHIIHUIIA
o0y4eHusl.

B cTtpykType mporpammMbl yueGHOTo Kypca «Anredpa» yriayOl€HHOTO M3y4eHHsS OCHOBHOE MECTO
3aHUMAIOT COACPKATETbHO-METOIUYECKUEe JHHUU: «Yucina u  BBIYHCICHUS», «ANredpanveckue
BBIpQXEHUS», «YpaBHEHHS U HepaBeHCTBa», «DyHkuum». Kaxgas u3 3THX coaepKaTeabHO-
METOJUYECKNX JIMHUN pa3BUBACTCS HA MPOTSDKEHUU TPEX JIET M3YUYCHHsI Kypca, B3aUMOJCHCTBYS C
JIpYTMMU €ro JIMHUSAMU. B Xozae m3ydeHus Kypca oOydaromMMCsi MPUXOTUTCS JIOTUYECKU PacCyKIaTh,
UCIIONB30BaTh TEOPETHKO-MHOXKECTBEHHBIM SI3bIK. B CBs3M ¢ 3TUM B mIporpammy y4eOHOTO Kypca
«AnreOpa» BKJIIOYEHbl HEKOTOpPbIE OCHOBBI JIOTHKH, IPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3jenax
MaTEeMAaTHYeCKOTO  O0pa3oBaHWsS W  CIOCOOCTBYIOIIHME  OBJIAJICHHIO  OOYYalOIIMMHKCS ~ OCHOB
YHHUBEPCAJIHLHOIO MaTeMaTu4deckoro s3bika. Colep:kaTenbHON U CTPYKTYPHOU OCOOEHHOCTHIO y4eOHOTO
Kypca «Anredpay sSBISETCS €ro HHTETPUPOBAHHBIN XapakTep.

Conepxxanve JMHUM «Yucla W BBIYUCICHMS CIY)KUT OCHOBOM JUIsl JAJBbHEWUINEro H3y4YeHUs
MaTeMaTHKH, CIOCOOCTBYET PAa3BUTHIO y OOYYAIOIIUXCS JIOTHYECKOTO MBIIUICHHS, (POPMUPOBAHUIO
YMEHHsI M0JIb30BAThCA AITOPUTMAMH, a TaKKe MPUOOPETEHUIO0 MPAKTHUYECKHUX HAaBBIKOB, HEOOXOJMMBIX
JUTSE TIOBCETHEBHOW >KM3HU. Pa3BUTHE MOHSATHS O YHCIE HAa YPOBHE OCHOBHOTO OOIIEr0 OOpa30BaHUS
CBA3aHO C pAaLMOHAIBHBIMM W HPPALMOHAIBHBIMM 4YHCIAaMH, (OPMHUPOBAHMEM MPEICTABICHUNH O
NEHCTBUTETLHOM YHCJIE. 3aBEpIICHUE OCBOCHUS YHCIOBOW JMHUHM OTHECEHO K CpeaHeMy oOIemy
00pa3oBaHMIo.

CopepxaHue JBYX aireOpanveckux JIMHUN — «AnreOpanyecKkue BBIPAKEHUS» U «YpaBHEHUS H
HEpaBEHCTBa»  CIOCOOCTBYeT (OPMUPOBAHUIO Yy OOYYaIONMIMXCS MaTeMaTHYecKOro — ammapara,
HEOOXOMMOTrO JIJIsl PEIICHHUs 3a1a4 MaTeMaTHKH, CMEXHBIX MIPEIMETOB U OKpYKaroliei peanpHocT. Ha
YpOBHE OCHOBHOTO 00IIero 00pa3oBaHUs y4eOHBIM MaTepuan TpYNIHUPYETCS BOKPYT pallMOHAIbHBIX
BBIpQXCHHUI. AJreOpa JEeMOHCTpUPYET 3HA4YCHHE MaTEeMaTHKUH Kak s3bIKa JUIS  [OCTPOCHUS
MaTeMaTUYeCKUX MOJeNIel, OMHUCaHusl MPOLECCOB M SBJIEHUHN peaidbHOro Mupa. B 3amaum oOyueHus
anreOpe BXOIAT TaKXKe JalbHEWIee pa3BUTHE aNTOPUTMUYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JI1 OCBOEHHUS Kypca MH(DOPMATUKH, U OBJaJIeHWE HABBIKAMU JETYKTHUBHBIX PACCYKICHHM.
[IpeoOpa3oBanre CHUMBOJNIBHBIX (OPM CIIOCOOCTBYET pPAa3BUTHIO BOOOPAKEHUS, CIIOCOOHOCTEH K
MaTeMaTUYeCKOMY TBOPUYECTBY.

Conepxxanne (QyHKIIMOHATBHO-TpAUUECKOM JTUHUM HAIEeJIeHO Ha IMOoJyuyeHHe OOydarolMMUCs
3HAHUK O (YHKIUAX KaK BaKHEHWIIEH MaTeMaTWYeCKOW MOJENW JI OMHCAaHUS M HCCIeIOBaHUS
pa3HOOOpa3HBIX MPOLIECCOB M SIBICHUH B mpupoie u obmectBe. M3ydeHue maTepuaia CHOCOOCTBYET
pa3BUTHIO y OOYy4YaIOIIMXCSI YMEHMSI HCIOJb30BaTh pa3IUYHbIE BbIPA3UTENbHBIE CPEJICTBA SI3bIKa
MATEeMAaTHKH — CIIOBECHOTO, CHMBOJIMYECKOTO, TpauyecKkoro, BHOCHUT BKIal B (OPMUPOBAHUE
MPEJICTaBICHUN O POJIM MATEMATUKH B PA3BUTUU LUBUIN3ALUU U KYJIbTYPBI.

YrnyOon€HHbI Kypc anreOpbl XapaKTepU3yeTcs W3YYCHHEM JIOMOJHUTEILHOTO TEOPETHYECKOTO
anmapata M CBS3aHHBIX C HUM METOJOB pelleHHs 3anad. AnreOpa sBISETCS SI3BIKOM i OIMCaHUs
00BEKTOB M 3aKOHOMEPHOCTEH, CIIY)KHT OCHOBOW MaTeMaTHUECKOTro MojaenupoBaHus. [lpu stom camu
O00BEKTHl MaTEeMAaTUYECKUX YMO3AKIIOUEHUN U TMPUHATHIE B anredpe MpaBuia MX KOHCTPYHPOBAHHUS
CrocoOCTBYIOT (DOPMUPOBAHHUIO YMEHHH OOOCHOBBIBATH U JIOKA3bIBATh CYXACHUS, Pa3BUBAIOT
MaTeMaTUYECKyl0 MHTYUIHUIO, KPATKO U HAIJISAJHO PACKPHIBAIOT MEXAHM3M JIOTUYECKUX TMOCTPOCHHH U
ydar uxX npuMeHeHno. TeM caMbIM anredpa 3aHUMAeT OJHO U3 BEIyIIUX MeCT B JOPMUPOBAHUU HAYUHO-
TEOPETHUUECKOTI0 MBIIUICHHUS 00YyYaromIuXcsl.



CornacHo yueOHOMY IulaHy B 7-9 Kimaccax u3yuaercs y4ueOHBIH Kypc «Anredpa», KOTOPBIH
BKJIIOYAET CJIEIYIOIIME OCHOBHBIE paslienbl coaep:kaHus: «Uucia U BBIYUCICHUSN», «AnreOpanyeckue
BBIPAKECHUS», «Y PABHEHUS U HEPABEHCTBA», « DyHKIIMWY.

Ha u3yuenne yaeOHOTO Kypca «Anredpa» otBoautcs 408 vacoB: B 7 kiacce — 136 gacoB (4 yaca B
HeJento), B 8 kiacce — 136 yacoB (4 daca B Hefento), B 9 kitacce — 136 yacoB (4 yaca B HEJIEINIO).

COJAEPKAHUE OBYYEHUA
7 KJIACC
Yuciia 1 BbIYMCICHUSA

Panmonanshple  uucna. CpaBHeHHE, YNOpAJOYMBaHME W apu(MeTHUYECKHe JIeHCTBHA C
panroHaNBHBIMM YKCIaMU. YncnoBas npsiMasi, MOAYJIb YHCIIA.

CreneHp ¢ HaTypaJIbHBIM II0KA3aTeIeM U €€ CBOMCTBA. 3alMCh YMCiIa B JECATUYHON MO3ULMOHHON
CHUCTEME CUUCIICHMUS.

Penienne TekCTOBBIX 3a7au apudmMeTrHueckum criocodoM. Perienue 3agay u3 peanbHON MPAKTUKU
Ha YacTd, Ha JpoOM, Ha NIPOLEHTHI, NPUMEHEHHWE OTHOUIEHUH M MpPONOpUUN MpH pPELICHUH 3ajad,
peleHue 3a1a4 Ha JBMKEHUE, padoTy, MOKYIIKU, HAaJIOTH.

JemumocTb niensix unces. CBOMCTBA IEITUMOCTH.

[IpocTsie u coctaBHble yncna. YeTHbie u HeuéTHble yncia. [Ipusnaku nenumoctu Ha 2, 4, 8, 5, 3, 6,
9, 10, 11. Ilpu3Haku AETUMOCTH CYMMBbI W IPOU3BEAEHHUS LENBIX YUCEN MPU pPELIEeHUH 3a7ad C
[IPAKTUYECKUM COIAEPIKAHUEM.

HaunbGonpmmii o0l neauTens U HauMEHblIee o0llee KpaTHOe ABYX uuced. B3zaumHO mpocteie
yucna. Anroput™m EBkinza.

Henenne ¢ ocraTkoM. ApupMeTUIECKHE OTepaIiiy HaJl OCTaTKaMHu.

AuredpanyecKne BbIPaKeHHUs

Bolpacxkxenne ¢ mniepeMeHHbIMU. 3Hau€HUE BBIpaXEHHs C MepeMeHHbIMU. lIpencraBneHue
3aBUCUMOCTH MEX/1y BeMYNHAMHU B BUJE (HOPMYJIBL.

ToxnectBo. ToxxnecTBeHHbIe NpeoOpazoBaHus anreOpanyeckux BblpakeHUH. JlokazaTenbcTBO
TOXJIECTB.

Opnowiensl. OqHOWIEH cTaHAapTHOTrO BUja. CTeneHb OAHOUICHA.

MHorounensl. MHorowieH crangaptHoro Buzaa. CreneHb MHorowieHa. Cll0)KeHHE, BBIYMUTAHUE,
YMHOXEHUE U JeleHue MHorowieHoB. [IpeoOpa3oBanue 1enoro BelpakeHHs B MHorouwieH. KophHu
MHOT'O4JICHA.

DopMyJIbl COKpPAIIEHHOTO YMHOKEHUS: KBaApaT CYMMBI U KBaJIpaT Pa3HOCTH JIBYX BbIpaKeHUH, KyO
CYMMBI M KyO Ppa3HOCTU JBYX BBIPAKCHMH, Pa3HOCTh KBAJpaTOB IBYX BBIPAKECHUH, MpPOM3BEACHUE
Pa3HOCTH U CYMMBI JIBYX BBIPQXKEHUH, CyMMa U pa3HOCTh KyOOB JABYX BBIPAKEHUU.

PaznoxeHne MHOro4jeHa Ha MHOXKUTENIU. BbiHeceHHe oOILIero MHOXHUTENS 3a CKOOKH. Meron
IPYHIIHPOBKH.

YpaBHeHHs U HEPABEHCTBA

VYpaBuenue ¢ ogHoit mepeMenHoi. Kopens ypaBHeHus. CBoWCTBa ypaBHEHUM C OJHOW MEPEMEHHOM.
PaBHOCWIIBHOCTB ypaBHEHMI. Y paBHEHHE KaK MaTEMATUYECKasl MOJIEIb PEAIbHON CUTYaLUH.

JIuneliHOe ypaBHEHHME C OJHOW IEepeMEHHOM. UMCI0 KOpHEH JIMHEHHOro ypaBHEHMs. Pemienue
TEKCTOBBIX 3a/1a4 C [IOMOILIbIO JTMHEHHBIX ypaBHEHUN. JINHEWHOE ypaBHEHUE, COAEPIKALLEE 3HAK MOAYJIA.

VYpaBHeHHE C ABYMsI NEpeMEHHBIMU. ['paduk TMHEHMHOro ypaBHEHMsI C JBYMsI NEPEMEHHBIMH.
CucteMbl JIMHEHHBIX ypaBHEHHUH C JAByMs INEpeMeHHbIMH. ['paduueckuii METoa pEeLIeHUs CHUCTEMbI
JMHEHHBIX YpPaBHEHUW C JByMs II€pEMEHHBbIMHU. PemeHue CucTeM JIMHEHHBIX YPaBHEHUU C JByMs



MEPEeMEHHBIMH METOJIOM TIOJICTAHOBKH U METOJOM cioxeHus. CucreMa ABYX JIMHEHHBIX YpaBHEHHH C
JBYMsI IEpEMEHHBIMU KaK MOJIEJIb PealbHOM CUTYaIIHH.

DOyHKIUH

Koopaunara Toukum Ha mnpsiMod. UMCIOBBIE MPOMEXKYTKH. PaccTossHue MeEXay ABYMSI TOYKAMU
KOOPIMHATHOH IIPSIMOA.

[TpsimoyronbHas cuctemMa KoopAauHat. Abcuucca U OpJuHaTa TOYKU Ha KOOPJIWHATHON TJIOCKOCTH.
[Tpumeps! rpadukos, 3aganHbIX Gopmynamu. YteHre rpaduKoB peaqbHbIX 3aBUCUMOCTEH.

OYHKIMOHANBHBIE 3aBUCUMOCTH MeXIy BenuuuHaMmu. [lonstue QyHkuun. OYHKIMS —Kak
MaTeMaTH4YecKasi MOJIeNb pealbHOro mporecca. O6macth onpeneneHust U 0071acTh 3HAYCHUNA (QYHKLIUH.
Cnoco6s! 3amanust ¢yHkuuu. ['paduk pyskmuu. [loHATHS MakcMMymMa W MUHUMYyMa, BO3pacTaHUS W
yOBIBaHUS HA MPUMEPAX PeaTbHBIX 3aBUCUMOCTEH.

Jlunetinas ¢ynkums, e€ cpoiicTBa. ['paduk muHelHOW (yHKMU. ['padux dyskIHH y = |X|.
Kycouno-3a1annbie QpyHKIIHH.

8 KVIACC

Yuciia 1 BbIYMCICHUSA

KBangparusie KkopHu. ApudmeTnyeckuii KBaJpaTHBI KOpeHb U ero cBoiictBa. IloHsTue
MppalMoHaIbHOTO 4Yucia. JlelcTBUA ¢ uppaluoHalIbHbIMKU 4yHuciaamMu. (CBoOWCTBa JEHUCTBHM C
UppalroHaIbHBIMU yKciaMu. CpaBHEHHE HPPALMOHAIBHBIX YHCET.

[IpeacraBnenuss O pacHIMPEHMSIX YHCIOBBIX MHOXECTB. MHOXKecCTBa HaTypalbHBIX, LENbIX,
palMOHAaIbHBIX, IEHCTBUTENBHBIX yKcel. CpaBHeHHE yKcell. YUCIIOBbIE TPOMEKYTKH.

HevictBusa ¢ ocrarkamu. OctaTku creneHeld. [IprmMeHeHHe OCTaTKOB K PEIICHUI0 YpPaBHEHUW B
LIEJIBIX YMCIIaX U TEKCTOBBIX 3ajau.

Pa3mepbl OOBEKTOB OKpYXAIOLIEr0 MHpa, AJIUTEIBHOCTH IPOLIECCOB B OKPYXKAIOIIEM MHUDE.
CrangapTHBINA BUI YHCTIA.

Anredpanyeckue BbIpasKeHUsI

Anrebpanueckast ApoOb. JlomycTuMble 3HAYeHHS TEPEMEHHBIX B JIpOOHO-palMOHATBHBIX
BbIpakeHHsIX. OCHOBHOE CBOWCTBO anreOpamueckoir npobu. CrokeHue, BBIYUTAHWE, YMHOXKEHUE U
neneHue anredbpanyeckux ApoOeil. Boinenenue nenoi yactu anredpanyeckoi qpoou.

PannonanbsHbie BeipaskeHus. ToxaecTBeHHbIE TPeoOpa30BaHMsl pAallMOHAIbHBIX BBIPAKEHUM.

JlonmycTUMble 3HaUEHHsI IEPEMEHHBIX B BBIPAKEHUSX, COACPKALINX apu(METUYECKHE KBaIpaTHbIE
KOpHU. TOXXIECTBEHHbIE MpPEOOpa3OBaHUs BBIPAKEHUH, COJEpKAlIMX apUpMeTHUecKue KBaJpaTHbIE
KOpPHH.

Crenenp C IeTbIM TOKa3areneM U e€ cBoicTBa. [IpeoOpa3oBaHne BBIPAKEHHM, COACpPIKAITUX
CTETEHH.

YpaBHeHHsI 1 HEPABEHCTBA

KBanpaTtHoe ypaBHeHne. @opmysia KOpHEN KBaJpaTHOrO ypaBHEeHUs. KonnuecTBO 1eHCTBUTENBHBIX
KOpHEM KBaApaTHOro ypaBHeHus. TeopeMa Buera. YpaBHeHUs, CBOIUMBIC K IMHEHHBIM YPaBHEHUSIM WIIH
K KBaJpaTHbIM ypaBHeHUsAM. KBajapaTHoe ypaBHEHuEe ¢ mapamMeTpoM. PelleHne TeKCTOBBIX 3anad ¢
MTOMOILBIO KBA/IPATHBIX YPABHEHUM.

JlpoOHo-panmoHanbHble  ypaBHeHUs. PemieHne ApoOHO-pallMOHANBHBIX YypaBHEHUH. Pemenue
TEKCTOBBIX 3aJad C TIOMOIIbIO APOOHO-pallMOHANBHBIX ypaBHeHUH. ['paduyeckas uHTeprpeTanus
YPaBHEHHUH C IByMsI IEPEMEHHBIMH.

YucnoBbie HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.

HepasenctBo ¢ mnepemeHHoil. Ctporue um HecTporue HepaBeHCTBa. CIIO)KEHHE U YMHOXKEHHE
YHUCJIOBBIX HEPABEHCTB. OLIEHNBAaHNE 3HAYEHUS BhIpaKeHMsI. J|0Ka3aTeIbCcTBO HEPABEHCTB.

IloHsATHE O peleHuM HEpaBEeHCTBA C OAHOW IEPEMEHHON. MHOKECTBO DPEILIECHHUI HEPAaBEHCTBA.
PaBHOCHIIBHBIE HEPABEHCTBA.

JIuneliHOe HEPaBEHCTBO C OJHOM IEPEMEHHOW M MHOXKECTBA €r0 pelleHui. PerieHue JMHENHbIX
HEPABEHCTB C OAHON TmepeMeHHOW. CucrteMbl M COBOKYNMHOCTH JIMHEMHBIX HEPABEHCTB C OJIHOU
nepeMeHHOM. Pellenre TeKCTOBBIX 3a/1a4 C IIOMOLIBIO JIMHEHHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOMN.

DOyHKIUHT

Ob6nactp ompeneneHuss 1 MHOXKeCTBO 3HaueHuil ¢yHkimn. CrnocoObl 3amanus ¢yHkuuit. ['padpux
bynkuun. Yrtenune cBoicTB QyHKIMU 1o €€ rpaduky. [lpumepsl rpadukoB (yHKIMA, OTpa’karoIIMX
peaJIbHbIE MPOLIECCHI.



Jluneitnast ¢yHkius. DOyHKIUM, ONUCHIBAIONIME TPSAMYI0 U OOpaTHYIO MPOIMOPIHOHAIBHBIC
3aBUCUMOCTH, UX TpauKy.

OyHKIMM y = ax2, y = x2+ b, y =x3, y =|x
byHKINH.

, y=\/x y=k/x n ux cpoiicta. KycouHO-3a1aHHbIE

9 KVIACC

Yuciia 1 BbIYMCICHUS

Kopens n-i1 crenenu u ero cpoiictBa. CTENEHb ¢ pallMOHAIBHBIM TIOKa3aTeNeM U €€ CBOMCTBA.

Anredpanyeckue BbIpasKeHUsI

ToxnecTBeHHblE  NpeoOpa3oBaHUS  BBIPAKEHHWH,  COAEPXKAIIMX  KOPEHb n-H  CTEMNEHH.
ToxaecTBeHHble MpeoOpa3zoBaHusl BRIPAXKEHUN, COEPKAIMX CTETIEHb C PAllMOHAIBHBIM MOKa3aTeleM.

KBanpatnsiii TpéxuneH. Kopuu kBagpatHoro tpéxunena. PaznoskeHue KBagpaTHOro TpEXUseHa Ha
JIMHENHBIE MHOKUTEIH.

YpaBHeHHUs U HEPABEHCTBA

bukBanpaTtHeie ypaBHeHUs. [IpuMmepbl NMpUMEHEHH METOJO0B PaBHOCHWIBHBIX IMPeoOpa3OBaHHM,
3aMeHbI IEPEMEHHOM, rpaUuecKOro MeToia MpH PEeIIeHUH ypaBHEHUN 3-i U 4-ii cTeneHe.

Pemenue npoOHO-panMoHaIbHBIX YPaBHEHUH.

Pewrenne cucrem ypaBHEHHH C JByMs IIEPEMEHHBIMU. PellieHne npocTelmx CUCTEM HEJIMHEUHBIX
ypaBHEHUH C IBYMS MepeMeHHBIMU. [ padudeckuii MeTO PEIICHHs] CHCTEMbl HEJTMHEHHBIX YPAaBHEHHM C
IByMsl nepeMeHHbIMU. CHUCTeMa JBYX HEJIMHEHHBIX YpPaBHEHHM € ABYMs IEPEMEHHBIMM KaK MOJIENb
pEaIbHOM CUTYaIlUH.

Uucnossle HepaBeHCTBA. PellleHne TMHENHBIX HEpaBEeHCTB. J{0Ka3aTeIbCTBO HEPABEHCTB.

KBaapaTHbie HEpaBeHCTBA ¢ OJIHOM MEpEeMEHHOU. PerieHne KBaapaTHBIX HEPABEHCTB rpaduueCcKuM
METOJIOM M METOJO0M HHTEpPBAJIOB. METO] MHTEpBAJIOB JI pallMOHAIbHBIX HepaBeHCTB. lIpocteiimue
HEPaBEHCTBA C MapaMETPOM.

Pemenne TeKCTOBBIX 33J1a4 ¢ IOMOIIbIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ 1ByMs NepeMeHHbIMU. PernieHue HepaBeHCTBa C AByMsl NepeMeHHbIMH. CHCTEMBI
HEpaBEHCTB C JByMs IepeMeHHbIMH. ['pauueckuil MeTo] pelieHHs CUCTeM HEepaBEHCTB C JBYMs
NIEPEMEHHBIMHU.

DOyHKIUH

Oynaknusa. CBoiictBa GyHKUMNA: HyJIW (QYHKIIUH, MPOMEXKYTKH 3HAKOMOCTOSHCTBA (YHKIIUH,
NPOMEXYTKH BO3pacTaHMsA W YObIBaHHMS (yHKIMM, 4ETHBIE M HEYETHBIC (YHKLIUHU, HAauUOOJbIIEEe U
HauMeHbIllee 3HaYeHUs (PYHKIIUH.

KBanparuunas ¢yakims u e€ cBoiictBa. lcmonb30BaHne CBONCTB KBaApaTMYHON (DYHKIMH IS
pemenust 3amad. [loctpoenue rpaduka kBaapatnyHou ¢GyHkumu. [lomokenune rpaduka KBaapaTUIHON
byHKIMHM B 3aBUCUMOCTH OT €€ kod(ddummentos. ['paduku byHKIMH y =ax2, y = a(x — m)’uy = a(x —
m)* +n. [locTpoenue rpadukoB QPyHKIUIH C TOMOIIBIO MPEe0Opa3oBaHUM.

JHpoOHo-nmuneitnas pynxuus. MccnenoBanue GyHKIHMA.

OyHKIMS y = X" C HaTypaJbHBIM MTOKa3aTesieM 1 U € rpaduk.

YuciioBblie MOCTEI0BATEILHOCTH M IPOrPecCUH

[TonsitTue uwncnoBol mocnenoBaTenbHOCTH. KoOHeuHble W OECKOHEYHBIE TMOCIEeI0BATEIbHOCTH.
OrpanuyeHHasi TOCJIEOBATEILHOCTE. MOHOTOHHO Bo3pacraromas (yObIBaroIias) MoCie0BaTeIbHOCTb.
CrniocoOsl 3a/1aHus TOCIEA0BATEIHLHOCTH: OMUCATENbHBIN, TAOIMYHBIN, C TOMOIIBIO (POPMYJIBI 7-TO YJICHA,
PEKYPPEHTHBIN.

Apudmernueckass W TeoMeTpudeckas mnporpeccuu. CBoiicTBa UJIEHOB apuU(PMETHYECKONH U
reOMEeTPUUECKOi mporpeccuii. @OpMyIIbl #-T0 WieHa apu(METHUECKOW U T€OMETPHUECKON MPOrPEecCHid.
®opMysIbl CYMMBI TIEPBBIX 77 WICHOB apU(METHUYECKOW M TEOMETPHUYECKOW mporpeccwii. 3amadm Ha
NPOIIEHTHI, 0AHKOBCKUE BKJIAJIbI, KPEIHUTHI.

[IpencraBieHyre 0 CXOAMMOCTH MOCIEAOBATEIBHOCTH, O CYMMHUPOBAHUU OECKOHEYHO yOBbIBaIOIIEH
T€OMETPUYECKON ITPOTPECCUM.

Meton maTtemaTuueckoil MHAYKIUU. [IpocTelinme npuMepsl.



I[NTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOIT'PAMMBI YUEBHOI'O KYPCA «AJIT'EBPA»
HA VYIJIVBJIEHHOM YPOBHE OCHOBHOI'O OBIIET'O OBPA30OBAHUS

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJIbTAThl OCBOCHHS POTPAMMBI TI0 MATEMATHKE XapaKTEPU3YIOTCS B YACTH:

1) maTpMoOTU4YeCKOro BOCIIUTAHUS

NPOSIBIICHUEM HHTEpeca K TPOILIOMY M HACTOSAIMIEMY POCCHUICKOM MaTeMaTHKH, [EHHOCTHBIM
OTHOLIEHUEM K JOCTH)KEHMSIM POCCHUHCKMX MAaT€MAaTHKOB M POCCUHCKOM MaTE€MaTUYECKOM WIKOJIBI, K
UCTIOJb30BAHUIO ATUX JOCTH)KCHUN B JPYTUX HayKax U MPUKIAJAHBIX chepax;

2) rpaJaaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCITUTAHUSA

TOTOBHOCTBIO K BBHITIOJHEHHIO OOsI3aHHOCTEH TpakJaHWHA W pealu3aliil  ero Tpas.,
NPEJCTaBICHHEM O MaTeMaTHYeCKUX OCHOBaX (YHKIMOHMPOBAHMS PA3IUYHBIX CTPYKTYp, SBJICHHIA,
npornenyp TpakJaHCKOro oOriecTBa (HampuMep, BBIOOPHI, ONPOCHI), TOTOBHOCTBIO K OOCYXICHHIO
STHUYECKUX NpPOOJeM, CBSI3aHHBIX C MPAKTUUYECKUM IMPUMEHEHHEM JOCTHKEHHH HayKd, OCO3HaHHEM
BaXHOCTH MOPATBHO-3TUYECKUX MPUHIIUIIOB B JEATEILHOCTH YIEHOTO;

3) TPy10BOI0 BOCIIUTAHMS:

YCTAaHOBKOW Ha AaKTUBHOE Y4YacTHE€ B pEHICHUHM TMPAKTUYECKUX 3a/ad MaTeMaTHYeCKOM
HaIpPaBJIEHHOCTH, OCO3HAHUEM Ba)XKHOCTH MaTEeMaTHYECKOTO 0Opa3oBaHUsl HA MPOTSHKEHUU BCEH JKU3HU
JUISL YCIIEITHON TPOo(heCCHOHATBHON NIEeATENBHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM
BBIOOPOM U MOCTPOECHHUEM HMHIMBUAYATbHON TPACKTOPHUH OOpa30BaHMS U JKU3HEHHBIX IJIAHOB C YYETOM
JUYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTHYEeCKOI0 BOCIIUTAHUSA:

CIIOCOOHOCTBIO K 3MOITMOHATHHOMY M 3CTETUYECKOMY BOCIPHITHIO MaTEMaTHUYECKUX OOBEKTOB,
3aJa4, peleHuil, pacCy X AeHUI, yMEHUIO BUIETh MaTeMAaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHoOCTEeH HAYYHOI0 MO3HAHHUS:

OpHUEHTAllMeH B JIEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HbBIX MpEICTaBlIeHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI YEJIOBEKA, IPUPOJBI U OOIIECTBA, MOHMMAHUEM MATeMaTHYECKOW HAYKH Kak
cdepbl UeIOBEYECKOM NEeATENIbHOCTH, 3TANOB €€ Pa3BUTUS M 3HAYMMOCTHU ISl Pa3BUTHS IUBUIIM3ALINH,
OBJIAJICHUEM SI3BIKOM MAaTeMAaTUKH M MaTeMAaTHYECKOW KyJIbTYpOW KaK CpEICTBOM TO3HAHUS MUPA,
OBJIaJICHEM HaBBIKAMU HCCIIEIOBATEIBCKOMN 1€ATEIbHOCTH;

6) puznueckoro BocnUTAHHS, (POPMUPOBAHUSI KYJIBTYPbI 310POBbSI MW IMOLHMOHAJIBLHOIO
0J1aronmoJryyms:

TOTOBHOCTBIO TPHMEHSTh MaTEeMaTHUYeCKHe 3HAaHUS B HMHTEPECax CBOETO 3/I0OPOBBS, BEICHUS
3I0pOBOTO 00pa3za JKWM3HM (3I0pOBOE TUTaHWE, COATAHCHPOBAHHBIM PEXUM 3aHATHA W OTIbIXA,
perymsipHasi (pu3nuecKass akKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HAaBBIKA pe(ICKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OIMIMOKY U TAKOTO K€ MpaBa JIPYroro 4eJlIoBeKa;

7) 3K0JI0TMYE€CKOT0 BOCTIUTAHMSI:

OpUEHTalle Ha TNpUMEHEHHEe MaTeMaTUYeCKuX 3HAHUM i1 pelleHds 3ajad B 00JacTu
COXPAHHOCTH OKPYKAIOIICH Cpefbl, IIAHHPOBAHUS MOCTYIMKOB M OLEHKA MX BO3MOXHBIX MOCIEACTBHIA
JUISL OKpY Karolle cpesbl, OCO3HAHUEM IIO0ATbHOTO XapakTepa AKOJIOTHYECKUX MpoOieM U MyTed ux
pelIeHus;

8) apanTanuu K U3MEHSIIOUIUMCH YCJIOBHSAM COLMAILHON M MPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JICHCTBUSM B YCIOBUSIX HEONPEACIEHHOCTH, TMOBBIIICHUIO YPOBHS CBOGH
KOMIETEHTHOCTH 4epe3 MPaKTUYECKYIO JeATEIbHOCTh, B TOM YHCIE YMEHHE YUUTHCS Y IPYTHX JIOJEH,
nproOpeTaTh B COBMECTHOU JIEATEIILHOCTH HOBBIC 3HAHMSI, HABBIKY U KOMIIETCHIIMU U3 OTbBITA IPYTHUX;

HEO0OXOAMMOCTBIO B (DOPMUPOBAHUH HOBBIX 3HaHUU, (POPMYITUPOBATH UJEH, TOHSATHUS, TUTIOTE3bI 00
00BEKTaX U SBIICHUSIX, B TOM YHCJIC PaHEe HEM3BECTHBIX, OCO3HABATH NEe(DUIIUTHI COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEMH, MIIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYI) CUTYAIMIO, BOCIPUHUMATH CTPECCOBYIO CHUTYAIHIO Kak
BBI30B, TPEOYIOLIUIT KOHTPMEP, KOPPEKTHUPOBATh IPUHUMAEMbIE PEIIeHUs U JEHCTBUS, GOPMYyIUPOBAThH U
OIICHUBATh PUCKU U MOCIEICTBUS, POPMUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATHI
B pesynbpTare 0cBOEHHS NMPOrpaMMBbl IO MaTeMAaTHKE HA YPOBHE OCHOBHOTO 00IIEro o0pa3oBaHUs Y
oOydaromierocss  OyayT  chOpMHUpOBaHBI MeTanpeJIMeTHbIe  Pe3yJabTaTbl, XapaKTepU3yIOIIHecs



OBJIAJICHEM YHUBEPCAJIbHBIMH IMO3HABATEIHHBIMU JICHCTBUSIMH, YHUBEPCATHHBIMA KOMMYHHUKATHBHBIMU
JNEHCTBUSIMHU U YHUBEPCAJILHBIMU PETYJIATUBHBIMU JIEUCTBUSMHU.

Ilo3HaBaTe/IbHbIEe YHMBepPCATbHbIE YUeOHbIe AeilicTBUSA

Ba3oBble jlornyeckue AeicCTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPH3HAKH MaTEMAaTHUYeCKUX OOBEKTOB, MOHITHH,
OTHOIIEHUH MEeXIy MOHITUAMHU, (POPMYIUPOBATH ONpEAEICHUS MOHITUH, YCTAHABIIUBAThH CYIIECTBEHHBIN
NPU3HAK KIacCU(UKAIIUU, OCHOBAHMS [T 000OIIEHUS M CPABHEHUS, KPUTEPUH NIPOBOJAUMOTO aHAIIN3A;

BOCIIpUHUMATh, (GOpPMyIHpOBaTh M  NpeoOpa3oBbIBaTh  CYXKACHUSA:  YTBEPAUTEIbHbIE U
OTpHLIATENIbHbIC, €TUHUYHBIE, YACTHBIE U 00IIUE, YCIOBHEIE,

BBISIBJISITH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTUBOpEYMs B (akTax, AAHHBIX,
HAOJMIONEHUSIX M YTBEPXKIEHHSX, NpelaraTb KPUTEPUH JJIsl  BBIABICHHS 3aKOHOMEPHOCTEH W
MIPOTUBOPEYUI;

JenaTh BBIBOABI C HCIHOJB30BAHHMEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX M HHIYKTHBHBIX
YMO3aKJIIOUYEHUH, YMO3aKIIOUECHHI IO aHAJIOTHH;

pa3duparhb JOKa3aTeNbCTBA MATEMAaTHYECKUX YTBEPKICHUH (TIPSIMBIE M OT IPOTUBHOTO), IPOBOUTH
CaMOCTOSITENIFHO JIOKa3aTeIbCTBA MaTeMaTHUeCKUX (aKTOB, BBHICTPAWBATh apryMEHTAlUIO, MPUBOIUTDH
OpUMepbl U KOHTPIPUMEPHI, TNPUMEHATH METOJl MAaTeMaTU4eCKOH WHAYKUUH, OOOCHOBHIBAThH
COOCTBEHHBIC PACCYKICHNUS,

BBIOMpATh croco0® pemieHuss y4eOHON 3agaun (CpaBHHMBATh HECKOJIBKO BapHAHTOB pELICHUS,
BbIOMpaTh HanboJee MOAXOASIINN C YYETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

basoBble ucciienoBare/ibCKie 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KAk MCCIEA0BATENbCKUII HHCTPYMEHT TIO3HAHUSA, (QOPMYIUPOBATH
BOTIPOCHI, (DUKCHPYIOIIHE MPOTUBOPEUUE, MPOOIEMYy, CaMOCTOSTEIBHO YCTaHABIUBATH HCKOMOE W
naHHoe, GOpMUPOBATH THIIOTE3Y, APIYMEHTHPOBATH CBOIO MO3ULIMIO0, MHEHUE;

NPOBOJAUTH TIO CAMOCTOSTEIHHO COCTaBJICHHOMY IUIAHY OKCIIEPUMEHT, WCCIIEJJOBAHUE TIO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTEMaTHYECKOTO 00BEKTA, 3aBUCUMOCTEH 00HEKTOB MEXKIY COOOI;

CaMOCTOSITENILHO  (POPMYITUPOBATh OOOOIEHUST U BBIBOJBI IO pe3ysbTaTaM TMPOBEAEHHOTO
HAOMIO/IEHUs, HMCCIEOBaHUs, SKCIIEPUMEHTa, OIEHMBATh JIOCTOBEPHOCTH IOJYUYEHHBIX pPE3yJIbTaTOB,
BBIBOJOB 1 0000IIEHNI;

IPOrHO3UPOBATh BO3MOKHOE DPAa3BUTHE MpPOIECCa, a TAKXKE BBIABUTATh MPENOJOKEHUS O €ro
Pa3BUTUU B HOBBIX YCIOBHSX.

PabGora ¢ unopmaumeii:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh MH(OPMAIINH, JAHHBIX, HEOOXOAUMBIX IS PEIICHUS
3aJauu;

BBIOMpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh W HHTEPIPETUPOBATH MH(POPMAIHIO Pa3THUHBIX
BUJIOB U (DOpM Ipe/ICTaBICHMUS,

BBIOUpaTh (hOpMy TpelcTaBiIeHUs] UHGOPMAIIUU U WIUTFOCTPUPOBATH pEIlaeMbIe 3aJaud CXEMaMH,
JTUarpaMMamu, HTHOU rpaduKoi U UX KOMOMHAITUSIMU;

OIICHMBATh HAAEKHOCTh MH(DOPMAIIMU IO KPUTEPHUSIM, MPEITIOKEHHBIM WIH CHOPMYITHPOBAHHBIM
CaMOCTOSITENILHO.

KoMMyHHKAaTHBHBIE YHHBePCAIbHbIE YueOHbI€ el CTBUS

BOCIPUHUMATh U (HOPMYJIUPOBATH CYKJICHHSI B COOTBETCTBUH C YCJIOBHSIMHM U IIENSMHU OOIICHUS,
SICHO, TOYHO, TPAaMOTHO BBIpaXaTh CBOK TOYKY 3PEHHUS B YCTHBIX M TMHUCHMEHHBIX TEKCTaX, HaBaTh
MOSICHEHUS 10 XO/1y pelIeHUs 3a/1a4l, KOMMEHTUPOBATh MOJyYE€HHBIH pe3yJIbTaT;

B X0J/ie 00CYXIeHHs 3a/1aBaTh BOIPOCHI 10 CYIIECTBY OOCYX/JIaeMOW TeMbl, IPOOJIEMBI, peIaeMoi
3aJauM, BBICKA3bIBaTh WJEH, HAIEJICHHbIE Ha TIIOUCK pEIEHUs, COIMOCTABJIATH CBOU CYXKICHHS C
CY)KICHHUSIMH JIDYTUX YYacCTHUKOB JIMAjora, OOHApPYKHMBAaTh pa3IU4he U CXOJCTBO TO3WIUN, B
KOppPEKTHOU Gopme popMyITUpOBaTh pa3HOIIACHs, CBOM BO3PAKECHHUS,

OPEJCTABISITh  PE3yJAbTaThl  pEIICHUs  3a7add, OJKCIEPUMEHTa, HCCIeNOBaHUs, IPOEKTa,
CaMOCTOSITENILHO BBIOMPATh (opMaT BBICTYIJICHHS] C YYETOM 3ajad Mpe3eHTalMu U O0coOeHHOCTeH
ayJIUTOPUH;

MOHUMATh U HCIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW W MHAWBUIYabHOW pabOThl MPH pelIeHUuU
y4eOHBIX MaTeMaTHYeCKHX 3a7ad, MPUHUMATh I[e1b COBMECTHON JEATENbHOCTH, IUIAHHPOBATH



OpraHU3aIMI0 COBMECTHOW PabOThI, pacpeneisiTh BUAbI paboT, J0roBapuBaThCs, 0OCYkAaTh MPOLECC U
pe3yabTaT paboThl, 0000IaTh MHEHUST HECKOJIBKHX JIIOJICH;

y4acTBOBAaTh B IPYMIIOBBIX (opMax paboThl (00CYkAEeHUs,, OOMEH MHEHH, «MO3TOBbIE IITYPMbBI» U
WHBIC); BBIMOJIHATH CBOIO 4YacTh pabOThl M KOOPAMHHMPOBATH CBOM MEHCTBHS C JPYTUMH HIEHAMH
KOMaHJIbl, OIICHMBAaTh KayecTBO pe3yJbTaTa M KAadyeCTBO CBOEro BKJIaZa B OOLIMI pe3yibTaT IIo
KpUTEPHSIM, CPOPMYITMPOBAHHBIM yYaCTHUKAMHU B3aUMO/ICHCTBUSL.

PerynsiTuBHbIe yHUBEpCAJIbHbIE y4eOHbIE 1eiiCTBUSA
Camoopranusanms:

BBISIBJISITH MPOOJIEMBI JUIsl PEIlEHUs] B JKU3HEHHBIX M Yy4E€OHBIX CHUTYyallUsiX, OPHUEHTHPOBATHCA B
Pa3JIMYHBIX MOJX0/1aX MPUHATHUS peIIeHUH (MHANBUAYAIbHOE, TPYIIIIOBOE);

CaMOCTOSITENIbHO COCTaBIIATH IIJIaH, aITOPUTM PEIlIeHus 3a71a4u (WM ero 4acTb), BHIOMPATh CIIOCO0
peuieHus ¢ Y4ETOM HMEIOIIMXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHpOBaTh U
KOPPEKTUPOBATh BAPUAHTHI PELICHHUH ¢ yu€TOM HOBOM HH(OpMALIUU.

CaMOKOHTPOJIb, IMOLMOHAJIBLHBIH HHTEICKT:

BIAJETh CHOCOOAMU  CAMONPOBEPKH, CAMOKOHTPOJIA IIpolecca U pe3ylpTara pPeLIeHus
MaTeMaTHYeCKON 3aJjauu, CAMOMOTHBALIMHU U Pe(IICKCUH;

MpeIBUJIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPHU PELICHUN 3a/1a4H, BHOCUTh KOPPEKTHBHI B
JIeSITeIbHOCTh HA OCHOBE HOBBIX OOCTOSITENICTB, HAIEHHBIX OIINOOK, BBISBICHHBIX TPYIHOCTEIH;

OILICHHMBATh COOTBETCTBUE pe3yJibTaTa JESTeNbHOCTH MOCTABICHHOM IENIU U YCIOBUSAM, OOBACHATH
NPUYHMHBI JTOCTHKEHUS WM HEJOCTIIKEHUS IIeNTH, HaXOJUTh OIIMOKY, JaBaTh OLEHKY NMPHOOPETEHHOMY
OTIBITY;

BBIPA)XaTh SMOIMU MPU U3yUYEHHH MAaTEeMAaTHYECKUX OOBEKTOB M (DaKTOB, JaBaTh SMOLMOHAIBHYIO
OLICHKY peIlIeHus 3aauu.

INPEJIMETHBIE PE3YJIbTATHI
K xoHI1y 00yueHus B 7 kjiacce 00ydarouiics MOTYYUT CIASAYIOLIUE MPEAMETHBIE Pe3yIbTaTh:

Yuciia ¥ BLIYHCTIEHUA

ParnmonanpHble ynca.

[lepexoaute OT 0aHOM (hOpMBI 3amucu yucen K JIpyroi (mpeoOpa3oBbIBAaTh JECATUUHYIO JIpOOb B
OOBIKHOBEHHYI0, OOBIKHOBEHHYO B JIECATHUHYIO, B YACTHOCTU B OECKOHEUHYIO JIECATUYHYIO JPOOb).

Hcnonbs30BaTh MOHATHS MHOXKECTBA HATYPaJIbHBIX YHCEN, MHOXKECTBA IIEJIBIX YMCEJ, MHOXKECTBA
palMOHAJIbHBIX YHCEJI ITPU PELIEHUH 3a/1a4, IPOBEICHUN PACCYKJICHUN U TOKA3aTENbCTB.

[TonnMath 1 OOBSICHATH CMBICIT TO3UIIMOHHON 3aIMMCH HATYPAIBHOTO YHCIIA.

CpaBHMBATh U yNOPSAJOUYMBATH PAllMOHAIbHBIC YKCIIA.

BeimonnHsaTe, couetas yCTHBIE W NHChbMEHHBIE TNPUEMBI, apu(PMeTHUecKue ACUCTBUS C
palMOHAIbHBIMU YKCIIAMU, UCIIOJIB30BAaTh CBOMCTBA YMCEN U MPaBUiIa JCHCTBUN, MIPUEMBI PALIMOHATIBHBIX
BBIYMCIICHHH.

BrInonaHATh AEHCTBUSA CO CTENEHSIMU C HATYPaJbHBIMU MTOKA3aTEIISAMH.

Haxoauth 3Ha4YeHUsT YUCIOBBIX BBIPAKECHHUM, COICPKAIIUX PAIMOHATIBHBIC YHCIIA U CTEICHHU C
HATYpaJIbHBIM TOKa3aTelieM, IPUMEHSITh pa3HOOOpa3Hbie CIOCOObI U PUEMBI BEIUHUCICHUS, COCTABIISTD
OIICHUBATh YKCJIOBBIE BBIPAKEHHUS IMPH PEIICHUU MPAKTHYCCKUX 3a7ad U 3a7ad M3 JPYTUx Y4eOHBIX
MPEIMETOB.

Okpyrniare 4uciaa C 3aJaHHOM TOYHOCTBIO, a TaKKe IO CMBICIY MPAKTUYECKON CHUTYaIlHH,
BBINIOJIHATh NIPUKUJKY U OLIEHKY PE3yJIbTaTa BBIYUCIECHUMN, OLEHKY 3HAYEHUIN YUCIIOBBIX BBIPAXXEHUI, B
TOM YHCJIC TIPU PEIICHNUN MPAKTUUECKUX 3a/1a4.

Pemath TekcTOBBIC 33124 apU(PMETHIECKUM CIIOCOOOM, HCTIONB30BATh TAOIUIIBI, CXEMbI, YEPTEIKHU,
JIpyTUE CPEJICTBA MPECTABICHUS JAaHHBIX MTPU PEIICHUH 3a/1a4.

Pemiate  mpakTUKO-OPUEHTUPOBAHHBIE  33/Jaud, CBS3aHHBIE C  OTHOILLIEHUEM  BEJIMYMH,
MPOTMOPIIMOHAIBHOCTRIO BEJIMUMH, TPOLIEHTAMH, WHTEPIPETHPOBATH PE3YJIbTAThl PEIICHHS 3a7ad C
y4€TOM OrpaHUYCHUN, CBS3aHHBIX CO CBOMCTBAMHU PACCMaTPUBAEMBIX OOBEKTOB.

JlenumocTsb.

Jloka3blBaTh U NPUMEHSTH MPU PELICHUU 33]1a4 MPU3HAKU JeIMMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11,
MPU3HAKH JACTUMOCTH CYMMBI M IPOU3BEICHUS TICJIBIX YHCETI.

PacknanpiBaTh HA MHOXKUTENH HATypalbHbIE YUCIIA.

CB00OOHO ONEPUPOBATH MOHATUSAMH: YETHOE YUCIIO, HEYETHOE YUCIIO, B3AUMHO MPOCTHIEC YUCIIA.



HaxoauTte HanOomnbIuii o0mMN AETUTETh U HAUMEHbIIee 00Iee KPaTHOE YHCENT M UCIOJIb30BaTh
UX IIPY PELICHNH 3a]a4, IPUMEHATh anroput™ EBkinna.

OnepupoBarh NOHATHEM OCTaTKa 10 MOJYJIIO, IPUMEHSTh CBOMCTBA CPABHEHUI 11O MOAYJIIO.

Anredpanyeckue BbIpasKeHUsI

BolpaskeHus ¢ nepeMeHHbIMU.

Hcnonb3oBaTh anreOpanyeckyr0 TEPMHUHOJOTHI0 W CHUMBOJMKY, NPUMEHATh €€ B Ipolecce
OCBOCHMSA yueOHOT0 MaTepuaia.

HaxoanuTs 3HaueHust OyKBEHHBIX BBIPQ)KEHUH NPH 3aJaHHBIX 3HAYEHUSAX [IEPEMEHHBIX.

Hcnonp30BaTe MOHSATHE TOXKIECTBA, BBIMOMHATH TOXKIECTBEHHBIE MPE0OPa30BaHUs BBIPAKCHUH,
JIOKa3bIBaTh TOXKIECTBA.

MHOrou4IeHSI.

BbimonHATe npeoOpa3oBaHMs LEJIOTO0 BBIPRKEHUS B MHOIOWIEH IPHUBEJCHHEM IOAO0OHBIX
CJIaraeMbIX, PaCKPbITHEM CKOOOK.

BoimonHATe neiicTBus (Cll0KeHHE, BBIUYUTAHUE, YMHOXKEHUE) ¢ OAHOYIEHAMU U C MHOTOWICHAMH,
OPUMEHSTH (POPMYIIBI COKPAIIEHHOTO YMHOXEHHUs (KBaapaT M KyO CyMMBI, KBaJpaT U KyO pa3HOCTH,
Pa3HOCTh KBAIpaToOB, CyMMa U Pa3HOCTh KyOOB), B TOM UHUCJIE AJIsl YIPOILEHHs BBIYUCIEHUI.

OcCymiecTBIATh pa3ioKeHHEe MHOTOWICHOB HAa MHOMKUTEIH C IOMOIIBIO BBIHECEHHUS 3a CKOOKH
00I11er0 MHOXKHTEIS, TPYNITUPOBKHU CJIaraeMbIX, IPUMEHSS (OPMYIIbl COKPALIEHHOTO YMHOXEHHUS.

[IpumensaTs npeoOpa3zoBaHUsT MHOTOWICHOB ISl PEIIEHHs Pa3IMYHbIX 337ad M3 MaTeMaTUKH,
CMEXHBIX IIPEIMETOB, U3 PEaIbHON IIPAKTUKHU.

Hcnonp3oBaTh CBOMCTBA CTEMEHEW C HATypajdbHBIMH IOKa3aTesIMH Uil MPeoOpa3oBaHUs
BBIPAXKEHUM.

YpaBHeHHsI 1 HEPABEHCTBA

Pewmiate nuHENHBIE ypaBHEHUs ¢ OJHOM IEPEMEHHOMU, IIPUMEHSS MIPABUIIA IIEPEX0AA OT UCXOLHOIO
YPaBHEHUS K paBHOCUIIBHOMY eMy. [IpoBepsTh, ABASETCS U YUCIO0 KOPHEM YPaBHEHHS.

[MonOupaTh mpuMepsl Map YHCEN, SBISIOLUIMXCS pPELICHUEM JHHEHHOrO YPaBHEHUS C JBYMs
MIEPEMEHHBIMHU.

Ctpouth B KOOPIMHATHOM IUIOCKOCTH Tpa)MK JIMHEHHOTO YpaBHEHHUS C ABYMsS IEPEMEHHBIMHU,
MOJIB3YSCh TpauKOM, MPUBOAUTD IPUMEPHI PEIICHUs YPaBHEHUS.

Pemrate cuctembl ABYX JTMHEHHBIX YPaBHEHHH C IBYMS IEPEMEHHBIMH, B TOM YHCJIe IPpadUIeCcKH.

CocTaBisiTh U pellaTh JMHEHHOE YpPaBHEHUE WJIM CUCTEMY JIMHEHHBIX YpPAaBHEHUN MO YCJIOBUIO
3a/1a4M, UHTEPIIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/1a4M IOJy4EHHbIN pe3yibTar.

DOyHKIUHT

Koopaunats! u rpaduku.

N306paxarh Ha KOOPJUHATHOMN MPSIMON TOYKH, COOTBETCTBYIOIINE 33JaHHBIM KOOpJIUHATAM, JIyUH,
OTpPE3KH, UHTEPBAJIbI, 3aMIMCHIBATH YHNCIOBBIE IPOMEKYTKU Ha aIreOpanuecKoM s3bIKe.

OTMeuaTh B KOOPJAMHATHOM IIJIOCKOCTH TOYKH I10 33JaHHBIM KOOPJUHATaM.

OyHKIUN.

Crpouth rpaduiky TMHEHHBIX QYHKITHI.

OnwuceIBaTh ¢ MOMOIIBIO (DYHKIIMNA W3BECTHBIE 3aBUCMOCTH MEXK]ly BETHUMHAMU: CKOPOCTb, BpeMs,
paccTosiHue, 1IeHa, KOJIMYECTBO, CTOUMOCTb, POU3BOIUTENBHOCTD, BpeMs, 00BEM pabOTHI.

HaxoauTs 3HaueHne QyHKIMU 1O 3HAYEHUIO €€ apryMeHTa.

[Torumate rpaduueckuii crmocod TMpeACTaBiICHUS W aHaau3a HWHPOPMAIMM, W3BJIEKATh W
UHTEPIPETUPOBATH MHPOPMAIIUIO U3 TPA(QUKOB peaTbHBIX MPOLECCOB U 3aBUCHMOCTEH.

Hcnonp3oBaTh CcBOWMCTBAa (YHKIHMA I aHaiu3a TpaduKOB peambHBIX 3aBUCUMOCTEH (HYyJIH
(GYHKINHU, TPOMEKYTKH 3HAKOTIOCTOSHCTBA (DYHKIIMHU, TPOMEXKYTKH BO3pacTaHMs U yObIBaHUS (YHKIINH,
HanOoJIbIIIee U HAUMEHbIIIee 3HAYCHUS (PYHKITHN).

Hcnonp3oBate rpaduku Uil UCCIEIOBAHUS MPOLECCOB U 3aBUCHUMOCTEH, MIPU pPEIeHUH 33734 U3
JIPYTUX YY4EOHBIX MPEMETOB U peanbHOM KU3HH.

K xoHIty 00yueHus B 8 kj1acce 00ydaronuiicst MOTYYUT CIAEAYIONIUE MPEAMETHBIE Pe3yIbTaTh:
Yucya ¥ BLIYUCTIECHUS
HppanuoHanbHble YncCiIa.
[ToHrMaTh ¥ UCTIONB30BATh MPEICTABICHUS O PACIIUPEHUH YUCIOBBIX MHOYKECTB.



CB00O/IHO OTIEPHPOBATH MOHATUAMU: KBAAPATHBIM KOPEHb, apu(METUIECKHI KBaPaTHBIN KOPEHB,
UppalMoOHaIbHOE YMCIIO0, HAXOAWTh, OLIEHWBATH KBAJIpaTHBIE KOPHHU, HCIOJIB3YsS MPH HEOOXOIUMOCTU
KaJIbKYJISITOP, BBIMOJHATH MPeoOpa3oBaHMs BBIPAKEHHM, COJACpKAIIUX KBaJpaTHbIE KOPHHU, HCIIOJNB3YS
CBOICTBa KOPHEIl.

Hcnonb30BaTh HayallbHbIE NMPEICTABIECHUS O MHOXKECTBE JIEHCTBUTENBHBIX UMCEIN JUISl CPABHEHHS,
OKPYTJICHUS ¥ BBIYMCICHUN, N300pakaTh NEUCTBUTEIbHBIC YUCIIA TOYKAMU Ha KOOPJAMHATHON TIPSIMOIA.

Hcnonp3oBare 3amucu OONBIIMX M MalbIX YHCET C MOMOIIBIO JIECATUYHBIX OpoOel M creneHen
yucna 10, 3anmmceIBaTh U OKPYTJIATh YACIOBBIE 3HAUECHUS PEAIbHBIX BEJIMYUH C UCIIOJIB30BAHUEM PA3HBIX
CUCTEM U3MEPEHHUM.

JlenumocTsb.

CB00OIHO OmnepupoBaTh MOHATHEM OCTaTKa MO MOJYJIO, MPUMEHATh CBOMCTBA CpaBHEHH 10
MOJYJI0, HAXOJUTh OCTaTKA CYMMBI M IPOU3BEACHUS IO JAHHOMY MOJIYJIIO.

Auaredpanyeckne BbIpaKeHHUs

JpoOHO-palinoHaIbHbIe BHIPAKEHUSI.

HaxoauTe nomycTuMble 3Ha4eHUsI IEPEMEHHBIX B APOOHO-PAITMOHAIBHBIX BBIPAKEHHSIX.

[IpuMeHATh OCHOBHOE CBOMCTBO pallMOHAIBHOUW APOOH.

BremonHATe npuBeneHue anredpanueckux ApoOeil kK o0mieMy 3HaMEHATeNro, CI0XKEHHe,
YMHOXXCHHE, JISJICHUE areOpandecKux IpoOet.

BBINONHATE TOXKIECTBEHHBIE TPEOOPA30BAHNUS PATMOHAIBHBIX BBIPAYKEHHH.

[TpumeHaTh mpeoOpa3oBaHUs BBIPAKEHUN [ peUIeHHs] pa3IUYHbIX 3aJad M3 MaTeMaTUKH,
CMEXHBIX IIPEIMETOB, U3 PEaIbHON IPAKTUKHU.

Crenenu.

[IpuMeHATh MOHATHE CTENEHH C IEeNbIM MOKa3aTeleM, BBINOIHATh NMPeoOpa3oBaHUsl BhIPAKEHUI,
COJZIEpKAIINX CTEIEHU C LEIbIM 0Ka3aTeIeM.

UppanmonanbHbie BEIPAKEHUS.

Haxomuth nomycTuMble 3HaU€HUS MEPEMEHHBIX B BBIPAXKEHUSX, COAEpkKAIIUX apupMeTHUeCKHue
KBaJIPAaTHbIE KOPHH.

BreimonasaTe mpeoOpa3zoBaHus HPPAIMOHAIBHBIX BRIPAKEHUHN, UCIIOJIB3Ys CBOMCTBA KOPHEH.

YpaBHeHHUs M HEPABEHCTBA

Pemate kBagpaTHbIE ypaBHEHUSI.

Pemate 1poGHO-palioHaIbHBIE YPAaBHEHHUS.

Pemate nuHelHbIE ypaBHEHUS C MapamMeTpaMHu, HECIIOXKHBIE CHUCTEMbl JIMHEHHBIX YpPaBHEHUU C
napameTpamH.

[IpoBOoINTE WCCIIEIOBAaHUS YPAaBHEHMM M CUCTEM YpaBHEHUH, B TOM YHCIE C INPUMEHEHHEM
rpaduuecKux NpeAcTaBiIeHui (ycTaHaBIUBAaTh, MIMEET JIM YPaBHEHUE WIIM CUCTEMa YpPaBHEHUH pelleHus,
€CJIM UMEET, TO CKOJIbKO, U ITpoYee).

[lepexoauth OT ciOBeCHOH (HOPMYTUPOBKM 3a1aud K e€ anreOpanyeckod MOAETH C MOMOILBIO
COCTABJICHUS] YPAaBHEHMSI WJIH CHUCTEMbl YPAaBHEHHI, MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4M MOJIy4EHHBIN pe3yibTar.

[IpumMeHsATh CBOWCTBA YHCIOBBIX HEPABEHCTB [UIsl CPAaBHEHUS, OLICHKH, pELIaTh JMHEHHBIE
HEpaBEHCTBA C OJHOM MEPEeMEHHON W WX CHCTEMBI, JaBaTh Ipa(pUyecKylo HIUTIOCTPALUI0 MHOXKECTBA
peLIeHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUH

[Tonumath W HCMONB30BaTh (PYHKIMOHAIBHBIE TOHATHS M SA3BIK (TEPMUHBI, CHMBOJIUYECKHE
0003HAaYeHUA), OIpPENENATh 3HAueHHWEe (QYHKIMM MO 3HAYCHHUIO apryMEHTa, OIpEIeNsiTh CBOWCTBA
byHkmu 1o e€ rpaduky.

Crpouts rpaduku GyHKINH , ONMUCHIBATH CBOWCTBA YMCIOBON (DYHKINH 1O €€ rpaduKy.

K xoHIty 00yueHus B 9 kiiacce o0ydaronuiicst MOTYYUT CIEAYIONIUE MPEAMETHBIC Pe3yIbTaTh:

Yucia ¥ BLIYUCTIECHUS

CB0OOOTHO OTIEPUPOBATH MOHATHSIMH: KOPEHb 7-U CTETICHH, CTETICHb C PAI[MOHATBHBIM MTOKA3aTENIeM,
HAXOJIUTh KOPEHb 1-i CTETNIEHH, CTETICHb C PAIlMOHAIBHBIM ITOKa3aTeIeM, UCIIONIb3YsI TPH HEOOXOIUMOCTH
KaJIbKYJISITOP, IPUMEHATH CBOMCTBA KOPHSI -1 CTENEHU, CTENIEHHU C PallMOHATIBHBIM MOKa3aTeIeM.

Hcronb30BaTh MOHSATHE MHOXKECTBA JIEWCTBHUTENBHBIX YHCEN TPHU PEIICHHH 3a]ad, MPOBEICHUH
paccyXJIeHUI U I0Ka3aTelIbCTB.



CpaBHUBaTh U YNOPSIOYMBATH JIEHCTBUTEIBHBIE UHUCIA, OKPYIVIATH JEHCTBUTEIBHBIE YHUCIA,
BBINOJIHATH MPUKUIKY PE3yJIbTaTa BEIYUCIECHUH, OLIEHKY YHCIIOBBIX BBIPAXKEHUH.

Auaredpanyeckne BbIpaKeHHUs

CB0oOOHO omepupoBaTh IOHITHEM KBAJpPaTHOrO TPEXWIEHA, HAXOAWTh KOPHU KBAJApPaTHOTO
TpEXUJICHA.

PackmanpiBath KBagpaTHBIN TPEXUJIEH HA IMHEHHBIE MHOXKUTEIH.

YpaBHeHHs U HEPABEHCTBA

Pemate JsiMHelHblE W KBaJpaTHbIE YpaBHEHMs, YypPaBHEHMs, CBOJSINMECS K HUM, JIpOOHO-
palyoHaIbHbIE YPAaBHEHUS.

Pemare HecnoXHbBIE KBaJipaTHbIE YPAaBHEHUS C ITAPAMETPOM.

Pematp sMHEliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, MCIOJIb30BaThb METOJ HHTEPBAJIOB,
n300paXkaTh pellIeHHe HEPAaBEHCTB HA YHUCIIOBOW NMPAMOM, 3alIUCBIBATh PEIIEHHE C IOMOIIbIO0 CUMBOJIOB.

Pemath cucteMsbl 1ByX JIMHENHBIX YPAaBHEHUH C IBYMs IEPEMEHHBIMH M CUCTEMBI JIBYX YPaBHEHUH,
B KOTOPBIX OJJTHO YPaBHEHUE HE SIBISIETCS JIMHEHHBIM.

Pemrate Hec0KHbIE CUCTEMBI HEJIMHEWHBIX YPABHEHHN C IIAPAMETPOM.

[TprMeHATh METObI PABHOCUIIBHBIX IIPE0Opa30BaHuil, 3aMEHbI IEPEMEHHOM, rpa)uueckoro MeTo1a
IIPU PEILIEHUU ypaBHEHUH 3-11 u 4-11 cTeneHeil.

Pemate cucteMbl JIMHEMHBIX HEPAaBEHCTB, CHUCTEMbl HEPAaBEHCTB, BKIIIOYAIOIIME KBAJpaTHOE
HEpaBEHCTBO, N300paXaTh pelIeHHE CUCTEMbl HEpAaBEHCTB HA YMCIIOBOM MPSMOIA, 3aITUCHIBATh PELICHUE C
IIOMOIIBIO CUMBOJIOB.

Pemarp ypaBHEHMsI, HEpaBEHCTBA M UX CHCTEMbI, B TOM YHCJIE C OTPAaHUYEHUSIMHU, HAlpUMEp, B
LEJIBIX YUCIIax.

[IpoBoauTh HCCIEAOBAaHUS YPABHEHMH M CHUCTEM YpPAaBHEHUH, B TOM YHUCIE C NPUMEHEHHEM
rpaduyecKux NpeacTaBieHul (ycTaHABIUBAaTh, UIMEET JIM YPABHEHUE WIIM CUCTEMa YPABHEHUM pelleHus,
€CJIM UMEET, TO CKOJIBKO, U MPOUee).

Pemate TekcTOBBIE 3a1auM aiareOpauyecKuM CHocOOOM € IMOMOIIBIO COCTABIEHUS YpPaBHEHHH,
HEPABEHCTB, UX CUCTEM.

Mcnonb30BaTh ypaBHEHUs, HEPABEHCTBA M UX CHUCTEMBI JUIsl COCTABICHUS MaTeMaTUYeCKON MOJIeNN
peaIbHOM CUTYallMH WIN NPUKIAAHOMN 3a/1a4i, HHTEPIIPETUPOBATH MTOJIyYEHHBIE PE3YJIbTAThl B 3alaHHOM
KOHTEKCTE.

YuciioBble MOCTEI0BATEILHOCTH M IPOrPecCHH

CB0OOHO oOIEpUPOBATh TOHATHSAMH: 3aBUCUMOCTh, GyHKIMS, rpaduk QyHKIUAWA, MpsMas
NPONOPLUOHATIBHOCTD, JIMHEHHAsA (YHKIMS, OOpaTHas NPOMOPLUOHAIBHOCTh, Mapaboisa, rumepooa,
KyCOYHO-3a/laHHasl (DyHKIIHSL.

UccrnenoBath (QyHkumuio 1o e€ rpaduky, yCTaHaBIMBaTh CBOWCTBA (yHKIM: o00iacTh
OIpEJIeJIEHUsl, MHOKECTBO 3HAUCHWH, HylIM (YHKLIHH, NMPOMEXKYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKH
BO3pPACTaHUs U YOBIBAaHUS, YETHOCTh M HEUETHOCTh, HAMOOJIbIIIEe U HAMMEHbBINIEE 3HAUCHHSI, ACUMIITOTHI.

Pacno3HaBaTh KBagpaTHuHyl0 (yHKIOHIO 1O (GopMyse, NPUBOAUTh IPUMEPHl KBaIPATUYHBIX
(byHKUMI U3 pealbHOW KU3HU, (PU3UKH, TEOMETPUH.

Onpenensars mojoxkeHne rpaduka KBaapaTHIHON (QYHKIIMH B 3aBUCUMOCTH OT €€ K03 (HUIIMEHTOB.

Crpoutp rpaduk KBajpaTHYHOW (YHKIMH, OMHCHIBATH CBOMCTBA KBAJAPAaTUYHON (QYHKUIUHU MO e
rpaduxy.

Hcnonp3oBaTh CBOWCTBA KBAAPATUIHON (QDYHKUIUH [Tl pEILICHHS 3a/1a4.

Ha nmpumepe kBaapatnuHoit QyHKIuu ctpouTh rpaduk GyHkmuu y =af(kx + b) + ¢ ¢ mOMOIIBIO
npeoOpa3oBanuii rpaduka GyHKIUU y=f(X).

WnmoctpupoBaTh ¢ MOMOLIBI TIpaduKa pealbHyl0 3aBUCHUMOCTb MM IpOLECC M0 HX
XapaKTepUCTHKAM.

Apudmernyeckasi U reoMeTpuYecKasi MPorpeccuu

CB00OOIHO OmEpUpPOBaTh MOHATHAMU: IMOCIEIOBATEIBHOCTD, apuU(MeTHUecKass U reoMeTpHUecKas
POrpeCCUm.

3amaBaTh MOCIIEAOBATENFHOCTH PAa3HBIMHM CIIOCOOAMHU: OMHMCATENLHBIM, TaOJMYHBIM, C MOMOILBIO
(opMyIIbI 7-TO YJI€HA, PEKYPPEHTHBIM.

BBIMONHATE  BBIYMCIEHHS C HUCHOJB30BAHUEM (OPMYIN #-TO  WieHa apu(PMETHYeCKOl H
reOMETPUYECKON TPOrPeECCHid, CYMMBI IIEPBBIX 7 YJIEHOB.

N3006pakaTh WiIeHBI OCIEI0BATEIBHOCTH TOUKAMHU Ha KOOPIMHATHOM IIIOCKOCTH.



Pemrate 3aJa4du, CBA3aHHBIC C YHUCIOBBIMH IIOCJIACAOBATCIIBHOCTAMH, B TOM 4YHCIIC 3aJa4dd U3
peaTbHOM XU3HU (C UCTIOIB30BaHUEM KaJIbKYJIATOPA, IU(PPOBBIX TEXHOJIOTHI).

Pacno3naBater u NpUBOAUTL HPHUMEPBI KOHCUHLIX U 6CCKOHCLIHBIX HOCHCI[OB&TGHBHOCTGI\/‘I,
OTPaHUYEHHBIX TOCJIeI0BATEILHOCTEH, MOHOTOHHO BO3PACTAIOIINX (yOBIBaromux)
MOCJIEA0BATEIBHOCTEN.

HmeTh mpeacTaBiieHne 0 CXOIUMOCTHU IOCIIE0BATEIbHOCTH, YMETh HAaXOAUTh CyMMYy OECKOHEYHO
yOBIBAIOIIEH reOMETPUIECKON MTPOTPECCUH.

[TpuMeHATh MeTOI MaTeMaTUYECKON UHIYKIIUU MPU PEIICHUH 3a1a4.



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
Ne HaumenoBanue paszienoB u TeM nIporpaMmbl KonuuecTtBo uacos
n/m Bceero KonTponbHbie
paboThI
1 YUCJIA 1 BEIUMCJIEHU . PanmoHansHBIE Unciia 11 1
(moBTOpEHUE)
2 YPABHEHWS 1 CUCTEMbI YPABHEHUM. Jluneiiabie 10 1
ypaBHEHUS
3 OYHKIHWH. Koopaunats! u rpaduku. OyHKIIUU 17
4 OVYHKIINUN. JIuneitnas byHKIUS 16
5 UMCJIA 1 BBIUMCIIEHUA. Crenenp ¢ HaTypaJlbHbIM 6
10Ka3arejieM
6 AJITEBPAMYECKUE BbIPAXKEHU . Bripakenus ¢ 7
epeMEHHBIMU
7 AJITEBPAMYECKHWE BbIPAXKEHU 1. MHOTrOUsIEHBI 23
8 AJITEBPAMYECKHUE BBIPAXXEHU . ®opmyiibt 14
COKPAIEHHOI'0 YMHOXKEHUS
UYNCJIA U BBIYMCJIEHM . JlenumocTh 10
10 YPABHEHUS 1 CUCTEMbBI YPABHEHMIA. Cucremsl 14 1
JIMHEWHBIX YPAaBHEHUU
11 [ToBTOpEeHME, 0000IIEHUE, CHCTEMAaTH3allUs 3HAHUT 8 1
OBIIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 136 8
8 KUIIACC
Ne HanmenoBanue pa3znenoB U TEM IPOrpaMMBbl KoaungecTBo yacos
n/m Bcero Kontposnbhbie
paboThl
1 YPABHEHNMSA U HEPABEHCTBA. HepaBenctBa 20 1
2 UM CJIA U BBIYNCIIEHMS. KBaapaTHb1il KOpEHb 17 1
3 YPABHEHUA 1 HEPABEHCTBA. KBaznpatHble ypaBHEHUS 17 1
4 AJITEBPAMYECKUWE BBIPAXXEHU . JIpoOHO-panrioHaIbHbIE 17 1
BBIPKCHHUSI
5 YPABHEHUA 1 HEPABEHCTBA. JIpoGHO-paiiioHaibHble 19 1
ypaBHEHUS
6 OYHKINWN 15 1
7 AJITEBPAMYECKHUE BBIPAXXEHU . Crenenun 14
8 UNCJIA U BBIYUCJIEHUSA. lenumocTb 7 1
9 [ToBTOpEeHME, 0000IIEHUE, CUCTEMATH3alIUsI 3HAHUT 10 1
OBUIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 136 8
9 KJIACC
No HanmenoBanune pa3enoB u TeM MPOTrpaMMBbl KommaectBo wacos
w/n Bceero KoHTposbHBIE
paboTsl
1 OVYHKINN 25 1
2 YPABHEHUIA 1 HEPABEHCTBA. KBanpaTHbie HepaBeHCTBa 15 1




YPABHEHUA 1 HEPABEHCTBA. VpaBHeHusl, HEpaBeHCTBA U
UX CHUCTEMBI

25

UMCJIOBBIE ITOCJIIEAOBATEJIBHOCTU U ITPOI'PECCUN

25

AJITEBPAMYECKHUE BbIPAXXEHU . Crenens ¢ parmoHalbHBIM
MIOKa3aTeIeM

12

6

[ToBTOpeHME, 0000IIEHNEe, CUCTEMATH3AIIMS 3HAHUIA

34

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

136

IHOYPOYHOE IIVTAHUPOBAHUE




7 KJIACC

No Tema ypoka KosmnuecTBo yacoB
n/n Bcero KoHTponbHbI
€ paboThI

1 [ToBropenue. PanmoHanbHbIE yncIa 1

2 [ToBropenue. CpaBHeHuUE, yHOpsIOUMBaHUE U apupMETUIECKHE 1
JEICTBUSL C pallMOHAIbHBIMU YHCIAMU

3 [loBTOpenue. Ynucnopas npsiMasi, MOJLyJIb YHcCiIa 1

4 [ToBTopenwue. [IporeHThI, 3aNMCh TPOLIEHTOB B BUJIE IPOOH U ApOOH B 1
BH/JIE MIPOLICHTOB

5 [ToBTOpenue. Tpu OCHOBHBIE 3a/1a4M HA IPOLICHTHI 1

6 [Toropenue. Tpu OCHOBHBIE 3a/1a4M HA TPOLICHTHI 1

7 IToBTOopenue. Perienue TekCTOBBIX 3a7au apu(pMETUYECKHM 1
crocobom

8 [loBTOpenue. Pemenue 3a1ay U3 peaabHON IPAKTUKU HA YacTH, 1
IpoOu, MPOLEHTHI, IPUMEHEHNE OTHOLLIEHUI U MPONOPLUNA ITPU
pelIeHnu 3a1a4

9 [ToBTOpenue. Pemenre 3aqa4 U3 peasbHON NIPAKTUKH HA YaCTH, 1
IpoOu, MPOLEHTHI, TPUMEHEHHE OTHOLICHUN U MPOTIOPLIUi IPH
peIIeHUH 3a1a4

10 [ToBTOpenue. PeanbHble 3aBUCUMOCTH; PEILICHUE 3a/1a4 Ha JBUKEHUE, 1
paboTy, NOKYNKH, HAJIOTH

11 KonTponbaas pabota no Teme "Panmonanpabie yncna' 1 1

12 KoopanHara Touku Ha psiMOi 1

13 YucioBble IPOMEKYTKH 1

14 HUucnoBblE IPOMEKYTKH 1

15 PaccrosiHre Mex 1y 1ByMsl TOYKaMH KOOPAMHATHOW MPSIMOM 1

16 [IpsmoyronbHas cucreMa KoopauHat. AOcIcca U OpIuHaTa TOUKH 1
Ha KOOPJIMHATHOM TJIOCKOCTH

17 [IpsmoyronbHas cucreMa KoopauHat. AOGcipicca U OpIUHATA TOUKH 1
Ha KOOPJMHATHOM IJIOCKOCTH

18 [Tpumepsl rpadukoB, 3a1aHHBIX HOpMyTIaMH 1

19 Utenne rpadyMKOB pealbHBIX 3aBUCUMOCTEN 1

20 QYHKINOHAIbHBIEC 3aBUCHMOCTH MEXKY BEJIMYMHAMH |

21 [Tonsatue Qpynkiun. @yHKIUSA KaK MaTeMaTHYECKasi MOJIEb 1
peaIbHOTO Ipolecca

22 [onsatue Gpynkiun. @yHKIUSA KaK MaTeMaTHYECKasi MOJIEb 1
peanbHOro mnpouecca

23 [onsatue Gpynkuun. @yHKIUSA KaK MaTeMaTHYECKask MOJIEITb 1
peanbHOro mpouecca

24 Ob6nactp onpeeneHus 1 0071acTh 3HAaYCHUH QyHKITHH 1

25 Ob6nacTh onpeneneHus 1 00JacTh 3HAUCHUN QYHKIIUU 1

26 Crnioco0bl 3a1aHust QYHKIUH 1

27 ['paduk QyHkumu 1

28 Kontponbnas padota no teme "Koopaunate! u rpaduku. DyHkmmn" 1 1

29 BripaxkeHnue ¢ nepeMeHHbIMU. 3HAUEHHUE BBIPAYKEHUS C 1
IePEMEHHBIMU

30 Bripaxkenue ¢ nepeMeHHbIMU. 3HAUEHHUE BBIPAYKEHUS C 1
IepPEMEHHBIMU

31 Bripaxkenue ¢ nepeMeHHbIMU. 3HaUEHHUE BBIPAYKEHUS C 1
NIepPEMEHHBIMU

32 [IpencraBieHye 3aBUCUMOCTH MEX/]1y BEIMUYMHAMHU B BHJIE (DOPMYJIbI |

33 [IpencraBieHne 3aBUCUMOCTH M@Ky BEJTMYMHAMU B BUi€ (DOPMYJIbI 1

34 Brruucnenus o ¢popmynam 1

35 Beruncnenus o hopmynam 1




36

YpaBHeHue ¢ ogHOM nnepeMeHHo. KopeHnb ypaBHeHUs

1
37 CBoMCTBa YpaBHEHUM C OJTHOM MTEPEMEHHOM 1
38 CaoiicTBa ypaBHEHHI ¢ OHOM NepeMeHHON 1
39 PaBHOCUIIBHOCTD YpaBHEHUN 1
40 YpaBHEHHE KaK MaTeMaTH4YeCKasi MOJIEIb PEAIbHON CUTYaIMH 1
41 YUucno KOpHEN JTMHEWHOTO YPaBHEHHUS 1
42 Uucno KopHEH JTUHEHHOTO YpaBHEHUS 1
43 Perienre TeKCTOBBIX 3371a4 C MOMONIBIO JTUHEHHBIX YpaBHEHUHN 1
44 JIuHeiiHOe ypaBHEHHUE, coaepKallee 3HaK MOy 1
45 KonTponbhas padota o Temam "BripakeHus ¢ nepeMeHHbIMU", 1
"JIlunelinple ypaBHeHUs"
46 CreneHp ¢ HATYpaJIbHBIM ITOKA3ATEIEM 1
47 CBoiicTBa CTENEHH C HATYPAJIbHBIM MOKA3aTEIEM 1
48 CBOICTBA CTENEHU C HATYPAJbHBIM MOKa3aTeIeM 1
49 CBoJCTBA CTENIEHU C HATYPAJIbHBIM I10KA3aTEIEM 1
50 3anuch YKcia B JECITUYHON MO3UIIMOHHON CHUCTEME CUHCIIEHHUS 1
51 3anuce Ynciia B IECATUYHON NO3UITMOHHOW CHCTEME CUMCIICHUS 1
52 Opnnounensl. OTHOWIEH cTaHAApPTHOrO BUAA. CTEeneHb OJHOWICHA 1
53 OnHowienbl. OgHOWIECH cTaHAApTHOrO BUaa. CTEeNneHb OHOYJICHA 1
54 MHorousensl. MHOrowieH ctanapTHoro Buaa. CreneHb 1
MHOTOYJICHA
55 MHorousnensl. MHOrowieH ctanapTHoro Buaa. CreneHpb 1
MHOTOYJICHA
56 Cno>keHue ¥ BBIYUTaHHE MHOTOUYJICHOB 1
57 CnoxeHue ¥ BbIYUTaHUE MHOTOUYJICHOB 1
58 Cl10’)k€HHe ¥ BBIYMTAaHUE MHOTOWICHOB 1
59 YMHOXEHUE U JIeJICHHEe MHOTOUYJICHOB 1
60 VYMHOXXEHUE U JeJIeHUE MHOTOYWIECHOB 1
61 YMHOXEHUE U JICJICHHEe MHOTOUYJICHOB 1
62 YMHOKEHHUE U JieJIeHHue MHOTOUYJIEHOB 1
63 [IpeoOpa3zoBanme 1EI0r0 BEIPAKEHHUSI B MHOTOWICH 1
64 [IpeoOpa3oBaHue 1ENOT0 BEIPAKEHHSI B MHOTOWICH 1
65 [IpeoOpaszoBanme 1eI0T0 BRIPAKEHHSI B MHOTOWICH 1
66 Kopuau MmHOTOUIEHA 1
67 Kopuu MHOTOUIEHA 1
68 ToxnectBo. ToxnecTBeHHbIE TPEOOPa30BAHUS AITreOpanyecKux 1
BBIPAYKEHUI
69 ToxnectBo. ToxnecTBeHHBIE TPEOOPa30BAHUS AITreOpandecKux 1
BBIPAKECHUI
70 ToxnectBo. ToxkaecTBeHHBIE TPEOOPa30BaAHUS ANTEOPANIECKUX 1
BBIPAKECHHI
71 ToxnectBo. ToxkaecTBeHHBIE TPEOOPa30BaAHUS ANTEOPANIECKUX 1
BBIPAKECHHI
72 ToxnectBo. ToxkaecTBEHHBIE TPEOOPa30BaHUS ANTEOPanIECKUX 1
BBIPAKECHHI
73 JlokazaTeabCTBO TOXKIECCTB 1
74 KonTponbhas padora no temam "CreneHb ¢ HaTypaibHbIM 1
nokaszareiem", "MuorouiaeHs!"
75 KBagpar cyMMBbI ¥ KBaJIpaT pa3HOCTH JIBYX BBIPaKEHUN |
76 KBagpar cyMMbI HECKOJIBKUX BBIPAKEHUN 1
77 Ky06 cymmBbI 1 Ky0 pa3HOCTH JIBYX BBIPKCHHUN 1
78 Pa3zHOCTh KBaIpaTOB IBYX BBIPAKCHUI 1
79 [IpousBeneHne pa3HOCTU U CYMMBI IBYX BBIPAXKEHUI 1
80 [IpousBeneHne pa3sHOCTU U CYMMBI IBYX BBIPayKEHUI 1




81 CymMa u pa3HOCTh KYOOB JIBYX BBIPQKEHUI 1
82 CyMMa 1 pa3HOCTh KYOOB JIBYX BBIPOKCHHMA 1
83 Pa3no)xeHrne MHOrousIeHa Ha MHOKUTENH 1
84 [IpousBeneHre pa3HOCTU CyMMBI JIBYX BBIPAKEHUN, CyMMa U 1
pPa3HOCTh KYOOB JABYX BBIpAKCHUI
85 PaznoxeHne MHOTOWIeHa HA MHOKUTEIHN 1
86 Brigecenue o0mero MHOXHUTEINA 32 CKOOKHU 1
87 Meroa rpynnupoBKU 1
88 KonTponbhas pabota no teme "@opMyIibl COKpaIIEHHOTO 1
YMHOKEHUS"
89 JemumocTh nenbix uncen. CBOMCTBA ACITUMOCTH 1
90 JlenumocTh nenpix yncesn. CBOMCTBA IETMMOCTH 1
91 IIpocThie U cocTaBHbIC Uncaa. YETHBIC M HEUETHBIE YUCTIA 1
92 [Tpusnaku genumoctyu Ha 2,4, 8, 5,3, 6,9, 10, 11 1
93 [Ipusznaku genumocty Ha 2, 4, 8, 5, 3,6, 9, 10, 11 1
94 [Tpu3Haky AeTMMOCTH CyMMBI U IPOU3BEICHUS 1IENbIX YHCET MpU 1
pelIeHnH 3a1a4
95 HaunGonpimmii o0uuii neaurens 1 HAaMMEeHbIIee 00Iee KpaTHOE ABYX 1
quces
96 B3aumHO nipocThie unciia 1
97 Anroputm EBknmnpa. Jlenenue ¢ oCTaTKOM 1
98 CpaBHeHHs 1IeJIBIX YHUCEI IO MOYJII0 HATYPaJIbHOTO YKciia 1
99 Jluneitnas GyHkims, e€ CBOMCTBa 1
100 | JIuneitnas dyHKIms, e€ cBOiicTBa 1
101 | Jluneitnas GyHKIMS, €€ CBOMCTBA 1
102 | I'paduk nuHelHON PyHKINU 1
103 | I'paduk nuneiiHOM QyHKINN 1
104 | I'paduk nuHEIHHON QYHKITUN 1
105 | I'paduk muHEWHON QYHKIMH 1
106 | I'padpuk dyHKIMM Y = | X | 1
107 | I'paduk pyHKIMHU y = | X | 1
108 | I'padpuk byHKIMHM Y = | X | 1
109 | I'padux pyHKIMH Yy = | X | 1
110 | KycouHo-3anaHHble yHKIIUU 1
111 | KycouyHo-3amanHabple QYHKITMH 1
112 | Kyco4yHo-3a1aHHble PYHKIUH 1
113 | KycouyHo-3a1aHHbIe QYHKITMH 1
114 | KourpoasHas padora no temam "/lenumocts", "Jluneitnas ynkuus" |
115 | YpaBHeHuUE ¢ ABYMS IEPEMEHHBIMU 1
116 | YpaBHeHHE C ABYMS EPEMEHHBIMU 1
117 | I'padguk TMHEHHOTO YpaBHEHMSI C IBYMsI IEPEMEHHBIMU 1
118 | I'padpuk nuHEHHOTO YpaBHEHHMS C IBYMsI IEPEMEHHBIMU 1
119 | Cuctembl TMHEWHBIX YPaBHEHUH C IBYMSI IEPEMEHHBIMU 1
120 | Cuctembl JUHEHHBIX YPaBHEHUN C ABYMS IEPEMEHHBIMU 1
121 | I'padpuueckuit MeTO pemIeHUs] CHCTEMbI IMHEHHBIX YpaBHEHHI ¢ 1
JIBYMsI IEPEMEHHBIMHU
122 | I'padpuaeckuit MeTo1 peIIeHUs] CUCTEMBI IMHEWHBIX YPaBHEHUN C 1
JIBYMsI IEPEMEHHBIMU
123 | PemeHue cuCTeM JIMHEMHBIX YPAaBHEHUH € IBYMsI IEPEMEHHBIMU 1
METOJOM IOJCTAHOBKH U METOJOM CIIOKCHHSI
124 | PemeHue cucteM JUHEHHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU 1
METOJOM TOJCTAHOBKUA U METOJOM CIIOKCHHSI
125 | PemeHue cucteM JUHEHHBIX YPABHEHUH C ABYMsI IEPEMEHHBIMU 1

METOJOM ITOJACTAHOBKH M MCTOJOM CJIOKCHUSA




126 | PemeHue cucteM JUHEMHBIX YPAaBHEHUH € ABYMs IIE€PEMEHHBIMU 1
METOJIOM MOACTaHOBKH U METOJIOM CJIOKEHHS
127 | Cuctema IByX TUHEMHBIX YPAaBHEHUH € ABYMs IEPEMEHHBIMH KaK 1
MOJIeTIb peajbHON CUTYaIluU
128 | KonrposapHas padora o teme "CucteMbl JIMHEHHBIX YpaBHEHHH" 1 1
129 | TloBTropenue u 06o01eHre. BeipaxeHust ¢ mepeMeHHbBIMU 1
130 | TloBropenue u o6o6mmenre. CTeneHb ¢ HaTypalbHBIM IIOKa3aTesIeM 1
131 | IToBrOopenue u ob6o6menrne. OMHOWICHB U MHOTOUJICHEI. 1
ToxecTBeHHBIE TPeOOpa30BaHUs ATEOPaNnIECKUX BhIPAKCHHI
132 | IToBTOpeHue u 0600meHne. PopMyJIbl COKPAIEHHOT0 YMHOKCHUS 1
133 | [ToBTOopenne u 0600menne. KoopauHatel u rpaduky. 1
134 | IloBropenue u obobmenue. JInneitHas GyHKIMs U e€ CBOMCTBA 1
135 | MroroBas KOHTpoJibHAsA paboTa 1 1
136 | IloBrOopenue u o6o6meHre. Perenre cucteM TUHEHHBIX YpaBHEHHH 1
C IByMsl IEPEMEHHBIMU
OBIIEE KOJIMYECTBO YACOB IIO [TPOTPAMME 136 8
8 KVIACC
Ne Tema ypoka KoaungecTBo yacos
n/n Bcero KonTponbHbl
€ paboThI
1 HucnoBble HEPABEHCTBA 1
2 CBolicTBa YHCIIOBBIX HEPABEHCTB 1
3 CBoiicTBa YHCIOBBIX HEPABEHCTB 1
4 JlokazaTenbCTBO HEPABEHCTB 1
5 HepaenctBo ¢ nepemenHoil. CTporue u HECTPOrue HEPABEHCTBRA 1
6 HepaseHnctBo ¢ nepeMenHoii. CTporue M HeCTPOTrHe HepaBEHCTBA 1
7 CrnosxeHue 1 yMHOKEHUE YHCIIOBbIX HepaBeHCTB. OlLieHuBaHue 1
3HAUEHHUSI BBIPAXKEHUS
8 CrnoxxeHre 1 yMHOXEHUE YHCIIOBBIX HEpaBeHCTB. OlleHUBaHNE 1
3HAUEHHUSI BBIPAKEHUS
9 [ToHsiTHE O pellIeHNr HEPABEHCTBA C OJTHOM MepeMeHHO. MHOXeCTBO 1
peLIeHN HEPABEHCTBA
10 [ToHsiTHE O pellIeHr HEPABEHCTBA C OJTHOM MepeMeHHO. MHOXeCTBO 1
pELICHUI HEPAaBEHCTBA
11 PaBHOCHIIbHBIE HepaBeHCTBA. HepaBeHCTBO-CleACTBHE 1
12 YucioBble IPOMEKYTKH 1
13 JInneniHOEe HEPABEHCTBO C OJJHOM MEPEMEHHON U MHOXKECTBO €T0 1
peLICHHIT
14 Penienue TMHEHHBIX HEPABEHCTB C OJTHOM ITEPEMEHHOMN 1
15 Penienne TuHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHOMN 1
16 Pemienue TMHEHHBIX HEPABEHCTB C OJTHOM IIEPEMEHHOMN 1
17 CucTeMbl TUHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHOMN 1
18 CucremMbl TUHEHHBIX HEPABEHCTB C OAHON EePEMEHHOM 1
19 Pemennie TekCTOBBIX 3a7ja4 ¢ IOMOILIBIO JINHEHHBIX HEPABEHCTB C 1
OJIHOM MEPEMEHHOM
20 KonTponbHas pabota no Teme "HepaBerctpa" 1 1
21 KBanpaTHbie KOpHH 1
22 ApudmeTrueckuil KBaIpaTHBIH KOPESHb U €r0 CBOWCTBA 1
23 ApudMeTHuecKrii KBaIpaTHBIM KOPEHb M €T0 CBOMCTBA 1
24 [TonsiTHE MppanMOHaNBEHOTO YKcia. JIeHCTBUSA ¢ HPPALMOHAIBHBIMU 1
YHCIaMu
25 CpoiicTBa A€WCTBUI C MppAIIMOHAIBHBIMU YHUCIAMHU |
26 CBoiicTBa I€MCTBUI C MppALMOHAIBHBIMU YHCIAMHU 1




27

CaoiicTBa ICUCTBHUI C UPPALMOHAIBHBIMU YHCIAMHU

1

28 CpaBHEHHE UPPAIIMOHATBHBIX YHCEI 1

29 CpaBHeHHE UppallMOHAJIbHBIX YUCEI 1

30 | MHoxecTBO AelcTBUTENBbHBIX uncel. [IpencraBnenus o 1
paCIIMPEHMSIX YHCIOBBIX MHOXKECTB

31 JlonycTUMBbIE 3HAaUEHUS IEPEMEHHBIX B BBIPAKEHUSAX, CONEPIKALNX 1
apudmeTnyeckue KBaJpaTHble KOPHU

32 JlomycTUMBIE 3HaYEHUs IEPEMEHHBIX B BBIPAKEHUAX, COAEPKALLIUX 1
apupMeTHYeCKHe KBaIpaTHble KOPHU

33 ToxnecTBeHHbIE TPe0OpPa30BaHuUs BBIPAKEHHM, COJEPKALIIX 1
apudMeTHYeCKHe KBaIpaTHble KOPHU

34 | ToxnecTBeHHBIEC TPEOOPA30BAHNUS BBIPAKEHHH, COEPKAIIIX 1
apupMeTHYeCKHe KBaIpaTHble KOPHU

35 ToxnecTBeHHBIE TPe0OPa30BaHMUs BBRIPAKEHHH, COJEPIKAIIIX 1
apudMeTHYeCKHe KBaIpaTHble KOPHU

36 | ToxnaecTBeHHbIE TPpeoOpa30BaHUsI BIPAXKEHUN, COAEPKAILIMX 1
apudMeTHYeCKHe KBaIpaTHble KOPHU

37 KonTponbHas pabota no Teme "KBajpatHblii kopeHs" 1

38 KBanpaTHoe ypaBHEeHHE 1

39 ®dopmylia KOpHEN KBaapaTHOTO ypaBHeHUs. KoinuecTBo 1
JICHCTBUTEIBHBIX KOPHEW KBAIPATHOIO YPABHEHHUSI

40 dopMyna KOpHEW KBagpaTHOro ypaBHeHus. KonuuecTBo 1
JICHCTBUTEIbHBIX KOPHEH KBAJAPATHOIO YPABHEHUS

41 ®opMyna KOpHEW KBagpaTHOro ypaBHeHus. KonuuecTBo 1
JEMCTBUTEIbHBIX KOPHEN KBAJAPATHOIO YPABHEHUS

42 ®dopmysa KOpHEN KBaJpaTHOTo ypaBHeHUs. KomuuecTtBo 1
JICMCTBUTEIbHBIX KOPHEN KBAJAPATHOIO YPABHEHUS

43 Teopema Buera 1

44 Teopema Buera 1

45 YpaBHEHHUs1, CBOJUMBIE K TUHEHHBIM YPAaBHEHUM WIH K KBaJPaTHBIM 1
YpaBHEHUSIM

46 YpaBHEHHUs, CBOJMMBIE K TUHEHHBIM YPAaBHEHHSIM WIH K KBaJIPaTHBIM 1
YpaBHEHHSIM

47 KBasipaTHOE ypaBHEHHE C TapaMeTPpOM 1

48 Pemienue kBagpaTHbIX YPaBHEHUH C apameTpaMu 1

49 PemreHne KBapaTHBIX YPAaBHEHHH C IMapaMeTpamMu 1

50 Pemienue kBagpaTHBIX YPaBHEHUN, COAEPKAIIUX 3HAK MOJTYJISI 1

51 Penienue kBagpaTHBIX YpaBHEHUM, COAEPKAITUX 3HAK MOJTYJISI 1

52 YpaBHEHHE KaK MaTeMaTHYECKasi MOJIECIIb PEAIBHON CUTYaLUU 1

53 Pernienue TeKCTOBBIX 33Jau C MOMOUIbIO KBaIPATHBIX YPaBHEHUH 1

54 KonTponbhast pabota no Teme "KBajgpatHble ypaBHEeHHs" |

55 PanmonanbpHbIe BBIpAXKEHHUS 1

56 ToxecTBeHHBIE TPe0OpPa30BaHMsI PAIIMOHATBHBIX BHIPAKCHHI 1

57 ToxaecTBeHHBIE MpeoOpa3oBaHusl PAIMOHATBHBIX BBIPAKCHHMA 1

58 ToxecTBeHHbIe MPeoOpa30BaHus PAlIOHAJIBHBIX BBIPAXKECHUN 1

59 ToxnecTBeHHbIC TPe0Opa30BaHus PAIMOHABHBIX BBIPAKCHHUN 1

60 Anrebpanyeckas 1po0Ob. JlomycTiMble 3HaYeHUs IEPEMEHHBIX B 1
JPOOHO-PaLlMOHAIILHBIX BbIPAKEHHSIX

61 Anrebpanyeckast 1pooOb. JlomycTiMble 3HaYeHNS IEPEMEHHBIX B 1
JPpOOHO-PallMOHATIBHBIX BhIPAKEHHSIX

62 | AnreOpanyeckast 1po0b. JlomycTrMble 3HaYSHUS IEPEMEHHBIX B 1
JIPpOOHO-PALIMOHATBHBIX BBIPAKEHUSIX

63 OCHOBHOE CBOMCTBO aJIreOpandecKor Ipoou 1

64 OCHOBHOE CBOMCTBO aJIreOpandecKon 1poou 1




65 CrnosxeHue ¥ BBIYUTAHUE ANreOpandecKux apooeid 1

66 Cro)keHHE M BRIYMTAaHUE aareOpandecKux Apooeit 1

67 YMHOKEHHUE U JISTICHHE are0pandecKux apooei 1

68 YMHOKEHHUE U JIeTIeHHEe anredpandeckux apooeit 1

69 YMHOXEHUE U IeJICHHEe anreOpandecKux Apooeit 1

70 Bo3Benenue anredpandeckoi 1poOH B CTCIICHb 1

71 KontposbHas padota no teme "JI[poOHO-palimoHaIbHBIE BRIPAKCHHS" 1

72 | lpoOHO-paiioHaIbHbIE YPaBHEHUS 1

73 Pemenne npoOHO-pallMOHAIBHBIX YPaBHEHUHN, CBOAAIIUXCS K 1
JIUHEHHBIM YpaBHEHUSIM

74 | Pemenue qpoOHO-pallMOHAIBHBIX YPAaBHEHUN, CBOSAILUXCS K 1
JIUHCHHBIM YpaBHEHUSIM

75 Pemienue 1poOHO-pallMOHAIBHBIX YPAaBHEHHM, CBOJISAIIUXCS K 1
JIUHCHHBIM YpaBHECHUSIM

76 Perenue 1poOHO-pallMOHATIBHBIX YPAaBHEHHM, CBOJISAIIUXCS K 1
KBaIpaTHBIM YpaBHEHUSIM

77 Pemenue 1poOHO-pallMOHATIBHBIX YPABHEHHM, CBOJISAIIUXCS K 1
KBaJIpaTHBIM YpaBHEHUSIM

78 | Pemenue qpoOHO-palliOHATIBHBIX YPAaBHEHUH, CBOJAIIMXCS K 1
KBaJIpaTHBIM YpaBHEHUSIM

79 | Pemenue aApoOHO-pallMOHATIBHBIX YPAaBHEHUI METO0M 3aMEHBI 1
TIEPEMEHHOMN

80 | Pemenue n1poOHO-paliMOHaIbHBIX YPAaBHEHUM METOI0M 3aMEHBI 1
TIEPEMEHHOHN

81 Pemenne npoOHO-paliMOHANIBHBIX YPaBHEHUH METOJIOM 3aMEHbI 1
TIEpEMEHHOMN

82 Pemenne npoOHO-paniioHATBHBIX YPaBHEHUH METOJIOM 3aMEHBI 1
TEpEMEHHOMN

83 Pemrenne TekCTOBBIX 3a71a4 C ITOMOIIIBIO TPOOHO-PAIMOHATBHBIX 1
ypaBHECHU I

84 | PemieHue TEeKCTOBBIX 3a/1a4 C MOMOIIBIO0 IPOOHO-PALMOHATBHBIX 1
ypaBHEHUU

85 Pemenrie TeKCTOBBIX 3314 ¢ TOMOIIBIO IPOOHO-PAIIHOHATBHBIX 1
ypaBHEHUU

86 | Pemenue TeKCTOBBIX 3ajjau C MOMOIIBIO JPOOHO-pALIMOHATIBHBIX 1
YpaBHEHUU

87 Perienue TeKCTOBBIX 3aj1au C MIOMOIIBIO IPOOHO-pAlMOHATIBHBIX 1
YpaBHEHUU

88 | Pemenue TeKCTOBBIX 3ajjau C MOMOIIBIO JPOOHO-pALIMOHATBHBIX 1
ypaBHEHUH

89 I'paduueckast HHTEPIIPETAIS YPABHEHUH C ABYMS IEPEMEHHBIMU 1

90 KontposbHas pabota o teme "JI[poOHO-parimoHaIbHbIE ypaBHEHUS " 1

91 OO6nacTh ornpeeieHUs] © MHOYKECTBO 3HAUCHHUH (DyHKIHH 1

92 OO6nacTh onpenenaeH sl 1 MHOXKECTBO 3HAUCHHUN (DYHKIUU 1

93 Crnioco0sl 3a1anust QyHKIUI 1

94 I'paduk QyHKIIH 1

95 Urenue cBoiicTB hynkumu no eé rpaduxy. [Ipumeps rpadhuxor 1
(GYHKIMH, OTPaXKAIONIMX PeaTbHbIE MPOIECCHI

96 OyHKIHMH, OTIMCHIBAIOIIUE MPSMYIO U 00paTHYIO MPONOPIMOHATHHBIE 1
3aBHCUMOCTH, UX rpaduKu

97 OyHKINH, OTUCHIBAIOIIUE MPSMYIO U 00paTHYIO MPONOPIIMOHATHHBIE 1
3aBUCHUMOCTH, UX rpapuKu

98 @DyHKIUH, ONUCHIBAIOLIUE MPSIMYIO U 00paTHYIO IMPONOPLUOHAIBHBIE 1
3aBHUCHUMOCTH, UX rpapuKu

99 OyHkusa y = X2 u e€ CBOMCTBa 1




100

Oyukiusa y = X2 u e€ cBOMCTBa

101

DyHKIMA Y = X3 U €€ CBOWCTBA

1
1

102 | ®dyHknust y =k/X 1 e€ cBOicTBa 1

103 | ®ynkuus y =k/X u e€ cBOCTBa 1

104 | ®yHkums y =vxX H €€ CBOMCTBA 1

105 | KonrponbsHas pabota o reme "dyukuun" 1

106 | CremeHs ¢ [EBIM HOKA3aTEIEM 1

107 | CBoOMCTBA CTENEHH C IIEJIBIM IT0Ka3aTEIEM 1

108 | CBolicTBa CTEIEHHU C IEJIBIM OKa3aTelIEM 1

109 | CBoiicTBa CTENEHU C LIETIbIM [T0KA3aTEIEM 1

110 | IIpeoOpa3oBanue BBIpAKEHUH, COAEPIKALINX CTEIIEHH C eJTbIM 1
MOKa3aTeseM

111 | I[IpeoOpa3oBanue BBIpaKEHUN, COACPIKALINX CTEIIEHH C eITBIM 1
MOKa3aTesIeM

112 | [Ipeobpa3oBaHue BBIpaKEHHA, COEPKAILINX CTEIICHH C I[EITBIM 1
MOKa3aTesIeM

113 | CrangapTHbINA BUJ YHCIa 1

114 | CrangapTHBIN BUJT YKCTIa 1

115 | [e#icTBus ¢ ynuciaamu, 3alIMCAHHBIMU B CTAHJAPTHOM BHJIC 1

116 | JleficTBUs ¢ 4yucIaMu, 3alTMCAHHBIMU B CTAHJIAPTHOM BUJIE 1

117 | Pa3amepsl 00BEKTOB OKPYIKAIOIIETO MUPA, JUTUTEIILHOCTh MPOIIECCOB B 1
OKpY KarolleM MUpe

118 | Pazmepnl 00BEKTOB OKPYIKAIOIIETO MUPA, JUTUTEIBHOCTH MPOIIECCOB B 1
OKpY KarolleM MUpe

119 | Pa3amepsl 00BEKTOB OKPYKAIOIIET0 MUPA, JUIUTEIHHOCThH IPOIECCOB B 1
OKpY KaroIleM MUpe

120 | JleneHue ¢ OCTaTKOM 1

121 | CpaBHEHUS HETBIX YUCEJI 10 MOAYIIIO HATYPaTbHOTO YHCIIA 1

122 | CpaBHEeHUSs LEIBIX YUCEJI 10 MOAYII0 HATYPaJIbHOTO YUCIIA 1

123 | CBoiicTBa CpaBHEHHUI IO MOIYJIIO 1

124 | CBoiicTBa CpaBHEHHUM 110 MOAYJIIO 1

125 | Octatku CyMMBbI U IPOU3BECHHS IO JTAHHOMY MOAYJIIO 1

126 | KonrpospHas padora o remMaM "Crenenn", "lenumocts" 1

127 | IloBTopenue u oboOieHue. Perenre TMHEHHBIX HEPABEHCTB C OJHOMN 1
IIEPEMEHHOM M CUCTEM JIMHEWHBIX HEPABEHCTB C OJTHOM IEPEMEHHOU

128 | IloBTOpenue u oboOIeHne. Perenre TMHEHHBIX HEPaBEHCTB C OJHOMN 1
IIEPEMEHHOM M CUCTEM JIMHEWHBIX HEPABEHCTB C OJTHOM NEPEMEHHOU

129 | IloBTropenue u o6o0meHue. ToxaecTBEHHbIE TPe0Opa30BaHNUs 1
BBIpXKEHUI, copepkamux apudMeTHIecKre KBaJapaTHble KOPHU

130 | IloBTOpenue u o6odIeHne. Pemenne KBapaTHBIX ypaBHEHHMA. 1
Pemienrie TEKCTOBBIX 3314 ¢ OMOIIbIO KBAIPATHBIX YpaBHEHUMN

131 | IloBTOpenue u 06o0eHne. Penenne 3a1a4 u3 peaqbHON )KU3HU 1

132 | IloBropenue u o6oOieHue. ToxkaecTBeHHbIE TPpeoOpa3oBaHus 1
palMOHAIBHBIX BBIPAKECHUM

133 | IloBTOpenue u oboOuIeHue. Pemenne 1poOHO-paloOHAIBHBIX 1
ypaBHEHUH, CBOISAIINXCS K JIMHCHHBIM WU K KBAJPATHBIM
ypaBHEHUsIM. Perienne TeKCTOBBIX 3a/1a4 C TIOMOIIBIO TPOOHO-
palMOHAIBHBIX YPAaBHEHUI

134 | IloBTopenue u o6o0meHue. Perienne TeKCTOBBIX 33a4a4 Pa3TUUYHBIMU 1
crnocobamu

135 | MToroBasi KOHTpOJIbHAs paboTa 1

136 | IToBTOpenue u o6obmeHue. Pemenue 3a1ay u3 peaabHOM KU3HU 1

OBUIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 136




9 KJIACC

Ne Tema ypoxa KonmuectBo yacos
/1 Bcero KoHTponsHbIe
paboThI
1 Oynknusa. CoiicTBa QyHKINN: HYIH (QYHKIHH, TPOMEXKYTKH 1
3HAKOIMOCTOSHCTBA (PYHKITUH, TPOMEKYTKH BO3pACTaHUs U yObIBaHHA
GbyHKIMY, 9€THBIE M HeU€THBIC QYHKIUH, HAHOOJIbIIIee U HAUMCHBIIICE
3Ha4YeHus PyHKIMU
2 Oynknus. CoiicTBa QyHKIMN: HYIN QYHKIHH, TPOMEXKYTKH 1
3HAKOIOCTOsHCTBA (PYHKIIVH, IIPOMEXKYTKH BO3PACTAHUS H yOBIBAHUS
¢dbyHKUIMY, 9€THBIE M HeUETHBIE (QYHKIUH, HAHOOJIbIIIee U HAUMEHBIIICE
3Ha4YeHus1 PyHKIMU
3 ITocTpoenne rpaduKoB GYHKITHI ¢ ITOMOIIBIO peo0pa30BaHMMA 1
4 [ToctpoeHue rpadukoB GyHKIIMH ¢ TOMOIIBIO MPeoOpa30BaHUI 1
5 KBagpathsblil Tpéxunes. KopHu KBapaTHOro TpéxuaeHa 1
6 Pa3nosxenne kBapaTHOTO TPEXUIEHA HA JIMHEHHbBIE MHOKUTEIH 1
7 Pa3noxenune kBagpaTHOTO TPEXUIEHA HA JIMHEHHbIE MHOKUTEIH 1
8 Kpagparnunas hyHKINSA 1 €€ CBOMCTBA 1
9 ITapaboma, KOOPAMHATHI BEPIIHHEI Tapa00JIbl, OCh CHMMETPHH ITapa0OJIbI 1
10 | IToctpoenue rpaduka KBagpaTHIHOH PyHKIMU 1
11 | IToctpoenue rpaduka KkBagpaTHIHOH PyHKIMU 1
12 | IloctpoeHne rpaduka KBaApaTHIHONW QYHKIIHH 1
13 | [lomoxenue rpaduka kBaapaTHIHON (YYHKITH B 3aBUCUMOCTH OT €€ 1
ko3 duimenTo
14 | ITonmoxxenue rpaduka KBaApaTUIHON (DYHKIIUU B 3aBUCUMOCTH OT €€ 1
ko3 pumreHTOB
15 Hcnonp3oBaHue CBOMCTB KBaIpaTHYHON (DYHKITHU I PEIICHHS 3a1a4 1
16 | Mcnonp3oBaHue CBOWCTB KBaIPATHYHON (DYHKIIMH ISl pelleHHs 3a1a4 1
17 | Mcnonp3oBaHue CBOWCTB KBaIPATHYHON (DYHKIIMH IJisl pelleHHs 3a1a4 1
18 | Crenennble (yHKUUH C HATYPAIbHBIMH MOKA3aTESIMU, HX TPadUKU U 1
CBOMCTBa
19 | Crenennblie (yHKINMYU C HATYPAILHBIMH MTOKA3ATEISIMHU, HX TPAdUKH H 1
CBOMCTBa
20 | CrenenHble (PyHKIMHU C HATYPAIbHBIMU MOKa3aTeIsIMU, UX TPadUKU U 1
CBOMCTBa
21 CrenieHHble QYHKIMU C HATYPAIbHBIMU TIOKA3aTEISIMH, UX TpaduKu 1 1
CBOMCTBa
22 | I'paduxn dpyskmmit: y = Vx,y=2Vx,y = | x| 1
23 | I'padukn pyskmmit: y =Vx ,y =3Vx, y = x| 1
24 | I'paduku dyskmit: y = Vx, vy =*Vx, y = | x| 1
25 | KontponpHas padora no Teme "DyHKImm” 1 1
26 | IlonsaTHe o peleHNN HepaBeHCTBA C OJJHON IepeMeHHONH. MHOXeCTBO 1
pelIeHui HepaBEeHCTBA
27 | KBampaTHble HEPaBEHCTBA C OJTHOM ITePEMEHHOM 1
28 | KBampaTHbIe HEPaBEHCTBA C OJTHOM ITePEMEHHOM 1
29 | Pemenune HepaBeHCTB rpadMuECKIUM METOAOM U METOJIOM MHTEPBAJIOB 1
30 | Pemienue HepaBeHCTB rpaMuecKHM METOIOM W METOJOM HHTEPBAJIOB 1
31 HepapeHncTBa, conepxaliie 3HaK MOAYJIs 1
32 HepapeHcTBa, conepxaliie 3HaK MOAYJIs 1
33 | Cucrembl HEPABEHCTB C OAHOM MepEeMEeHHO 1
34 | CucremMbl HEPABEHCTB C OAHOM MepeMEeHHO 1
35 | PemeHune TEKCTOBBIX 3ajjay C IOMOIIBIO HEPABEHCTB, CUCTEM HEPABEHCTB 1
36 | PemeHune TEKCTOBBIX 3ajjay C IOMOIIBIO HEPABEHCTB, CUCTEM HEPABEHCTB 1
37 | HepaBeHcTBO ¢ AByMS NiepeMeHHBIMU. PenieHrie HepaBeHCcTBa C IByMs 1
[epeMeHHBIMU
38 | I'padmueckmii METOA pELICHHUs] CUCTEM HEPABEHCTB C ABYMsI IEPEMEHHBIMU 1
39 | CucreMbl HEpaBEHCTB C JBYMS IEPEMEHHBIMU 1
40 | KonTpoapHas padota mo Teme "KBaaparHeie HepaBeHCTBA" 1 1
41 | bukBagpaTHbIE YpaBHECHUS 1




42 | Ilpumepsl NPUMEHEHUH METOI0B PABHOCUIIBHBIX MPEe0Opa3oBaHUi, 3aMEHBI 1
MEpPEMEHHOM, TpauIecKoro MeToAa Npyu pelicHUH ypaBHEeHM 3-i u 4-i
cTeneHei

43 | Ilpumepsl MpUMEHEHU METOI0B PaBHOCHIIBHBIX MPE00pa30BaHMil, 3aMEHBI 1
MEpPEMEHHOM, TrpaduIeckoro MeToa Npyu pelieHUH ypaBHeHU 3-i u 4-i
cTeneHei

44 | Ilpumepsl MPUMEHEHU METOI0B PaBHOCHIIBHBIX MPE00pa30BaHMil, 3aMEHBI 1
nepeMeHHOH, rpad)iuecKoro MeToIa P PEICHUU YpaBHeHUH 3-i u 4-i
cTeneHei

45 | Pemenne npoOHO-pallMOHAIBHBIX YPaBHEHUH M HEPABEHCTB 1

46 | Pemenune 1poOHO-pAllMOHAIBLHBIX YPABHEHUH H HEPABEHCTB 1

47 | Pemenune 1poOHO-pAMOHALHBIX YPABHEHUH H HEPABEHCTB 1

48 | Pemenne nqpoOHO-pallMOHAILHBIX YPAaBHEHHUN U HEPABCHCTB 1

49 | Pemenue cucteM ypaBHEHHH ¢ IBYMs IEPEMEHHBIMU 1

50 | PemeHne cucteM ypaBHEHHH ¢ ABYMsI IEpEMEHHBIMHU 1

51 Pemienune nmpocterimmx cucTeM HEIMHEHHBIX YpaBHEHUH C JByMS 1
NIepEMEHHBIMU

52 | PemeHue npocTeHINX cUCTEM HETMHENHBIX YPaBHEHUN ¢ ABYMS 1
NIepEMEHHBIMU

53 | PemreHre mpoCTEHIITNX CHCTEM HETMHEHHBIX YPaBHEHUH C IBYMS 1
NIepEeMEHHBIMU

54 | PemeHue npocTeHIINX CUCTEM HEITMHEHHBIX YPAaBHEHUN ¢ ABYMS 1
NIepEMEHHBIMU

55 | I'paduaeckuii MeTO pemeHusT CHCTEMBI HETMHEHHBIX YpPaBHEHUN C ABYMSI 1
NIepEMEHHBIMU

56 | I'paduuecknii MeTOX pelICHHsI CUCTEMBbl HETMHEHHBIX YPAaBHEHUH C IByMS 1
[IepEMEHHBIMU

57 | Cucrtema IByX HEIMHEWHBIX YPaBHEHUH C MBYMs ITEPEMEHHBIMHA KaK MOJIEITH 1
peaJIbHOM cUTyaluu

58 | Cuctema qByX HEMTMHEMHBIX ypaBHEHUM ¢ ABYMS EPEMEHHBIMHU KaK MOJIENb 1
peaIbHOW CUTYaIlUK

59 | Cucrema IByX HEIMHEWHBIX YPaBHEHUH C MBYMs ITEPEMEHHBIMHA KaK MOJIEITh 1
peaIbHOM cUTyaluu

60 | Cucrema ByX HEJIMHEHHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMU KaK MOJEIb 1
peaIbHOW CUTYaIlUK

61 CucteMa HeTMHEHHBIX YpPaBHEHUH ¢ TapaMeTpOM 1

62 | Cucrema HETMHEWHBIX YpaBHEHHUH ¢ TapaMeTpoM 1

63 | Cucrema HETMHEHHBIX YpaBHEHHUH ¢ TapaMeTpoM 1

64 | Ilpocreiiliiie HEpaBEeHCTBA C JIBYMs IEPEMEHHBIMU M UX CUCTEMBI 1

65 | KoaTponbHas padota 1mo Teme "YpaBHEHHs, HEpABEHCTBA M UX CHCTEMBI" 1

66 ITousTre ynca0BOM mocienoBarelbHOCTH. KoHeuHble U OECKOHEUHbIE 1
10CJIEI0BATEIbHOCTH

67 | OrpanuueHHas NOCIEA0BATEILHOCTh. MOHOTOHHO BO3pacTaroas 1
(yObIBaromas) mocjaea0BaTeIbHOCTh

68 | CrocoObI 3aaHus TIOCAEI0BATEALHOCTH: OMUCATEIbHBIN, TAOIUYHBIN, C 1
MTOMOIIBI0 QOPMYITBI N-TO WICHA, PEKYPPEHTHBIH

69 | ApudmeTrdeckas ¥ reoMeTpHUIeCKas MPOTPECCHH 1

70 | ApudmeTrdeckas ¥ reoMeTpHUIECKas MPOTrPECCHH 1

71 | CoiicTBa WieHOB aprH(QMETHUECKON 1 T€OMETPUIECKOM MPOorpeccuii 1

72 | CBolicTBa WICHOB apH(QMETHUECKON M T€OMETPUIECKOM Mporpeccuii 1

73 | ®opmyasl n-ro YiaeHa apuMeTHIeCKON U TeOMETPHUYSCKOM MTPOTPECCHi 1

74 | ®opmyasl n-ro YieHa apuMeTHIeCKON U TeOMETPHUSCKOM MTPOTPECCHi 1

75 | ®opMyIEI n-TO WieHa apuPMETHISCKON U TEOMETPHIESCKON TPOTPECCHiA 1

76 | ®opMyIIBl CYMMBI TIEPBBIX N WICHOB apH(PMETHICCKONW U TEOMETPHIECKOM 1
NPOrpeCCUil

77 | ®opMynbl CyMMBI IEPBBIX N WIEHOB apu(METUIECKOH U TeOMETPUIECKON 1
Mporpeccuit

78 | ®opMyIIBl CYMMBI TIEPBBIX N WICHOB apH(PMETHICCKONW U TEOMETPHIECKOM 1

NPOrpeCCUil




79 | 3amaum Ha IPOLICHTHI, 0AHKOBCKHE BKIIABI M KPEIAUTHI 1

80 3a7aun Ha IPOIECHTHI, 0AHKOBCKHME BKJIQJbI M KPEIUTHI 1

81 | 3agaum Ha IPOIIEHTHI, 0AHKOBCKHE BKJIAIBI U KPEAUTHI 1

82 | 3agaum Ha IPOIIEHTHI, 0AHKOBCKHE BKJIAIBI U KPEAUTHI 1

83 3a/iauM Ha MPOIICHTHI, 0AHKOBCKHE BKIIAJBI M KPEIAUTHI 1

84 3a/iauM Ha MPOIICHTHI, 0AHKOBCKHE BKJIABI M KPEIAUTHI 1

85 3agaun Ha IPOIEHTHI, 0AaHKOBCKHE BKJIQJIBI M KPEIUTHI 1

86 | IlpencraBieHue 0 CXOOAUMOCTHU MOCIE0BATEIBHOCTH, O CYMMUPOBAHUN 1
0ECKOHEYHO YOBIBAIOIICH reOMETPHUYECKOM MPOrpeccuu

87 | IlpeacraBneHne o CXOIMMOCTH TOCIEI0BATEILHOCTH, O CYMMHUPOBaHUH 1
0OEeCcKOHEYHO YOBIBAIOIIEH reOMEeTPHUECKON MPOTPECCHH

88 MeTto MaTeMaTHYeCKONW UHIYKITUU 1

89 Metoa MaTeMaTUIeCKON HWHIAYKITIH 1

90 | KontponbHas paborta 1o teme "UncaoBbIe MOCISIOBATEIIEHOCTH U 1
nporpeccuu’

91 Kopens n-ii crenenu. CBOMCTBa KOPHsI n-i CTENEHU 1

92 | Kopens n-ii crenenu. CBoiicTBa KOPHS N-i CTENIEHU 1

93 | Kopenb n-ii crenenu. CBoiicTBa KOPHS N-i CTENIEHU 1

94 | CreneHb ¢ pallMOHAIBHBIM MTOKA3aTeNIeM U e€ CBOMCTBA 1

95 | CreneHb ¢ panMOHAILHBIM MTOKa3aTelleM U €€ CBOWMCTBA 1

96 | Crenenb ¢ pallMOHAIBHBIM TTOKA3aTelIeM U €€ CBOWCTBA 1

97 | ToxnecTBeHHBIE TTPeOOPa30BAHUS BEIPAKEHUH, COMEPIKANTUX KOPEHb N-1 1
CTEICHU

98 | ToxnecTBeHHBIC IPeOOPa30BaHUS BEIPAXKCHUMN, COACPKAIUX KOPEHb N-i 1
CTETIeH!

99 | ToxnecTBeHHBIC TPEOOPa30BAHMUS BEIPAKEHUH, COMEPIKANTUX KOPEHb N-1 1
CTEICHU

100 | ToxaecTBeHHBIC TPEOOPA30BAHMS BRIPAKCHHIA, COJICPIKAIIUX CTEIICHD C 1
paIMOHANBHBIM ITOKa3aTeIeM

101 | ToxnecTBeHHBIC TPeOOPa30BAHUS BEIPAKEHUH, COMEPIKAITUX CTEIICHD C 1
paIMOHAIBHBIM ITOKa3aTeIeM

102 | KonTposnbHas padota mo teme "CreneHb ¢ paudoHaIbHBIM NIOKa3zaTenem" 1

103 | IloBTOpenue u 06o0meHue. Urciia 1 BEIIHUCICHUS (3aIiCh, CPaBHEHHE, 1
JIEHCTBHA C AEWCTBUTENFHBIMA YHCIIAMH, YHCIIOBAs MIPsiMast)

104 | IToBTOpeHue n 0606meHne. Yncna u BEIYUCICHUS (3aIIUCh, CPAaBHEHHUE, 1
JICHCTBHS C ACWCTBUTEILHBIMU YHCIIAMH, YHCIIOBAS MTPsiMasi)

105 | IloBTOpenue u o6o0meHue. Unciia 1 BEIIHUCICHUS (TIPOIICHTHI, OTHOIIICHHS, 1
TIPOTIOPITHH )

106 | IToBTOpeHue n 060o6mIeHNe. Yncia u BEIYUCICHUS (IIPOLCHTHI, OTHOILICHHS, 1
MPOIIOPLIUH)

107 | IloBTOpenue u o6oOmeHMe. Urcia 1 BEIYUCICHUS (peIeHe 3a1ad U3 1
peaTbHOM KU3HH)

108 | IToBTOpeHue n 0606meHNe. Yncna u BEIYUCICHUS (pEIIeHNe 3312 U3 1
peanbHOM KU3HH)

109 | IloBTOpenne u o6o6meHue. Ynciaa v BEIYUCIICHUS (OKPYTIICHHE, 1
MIPUOIJIMKEHNUE, OIICHKA)

110 | IToBTOpenue n 0606meHne. TekcToBbIE 3a/1auu (pelIeHne TEKCTOBBIX 3a/1a4 1
apu(METHYECKUM H JITeOpandeCcKUM CIIOCO0aMH)

111 | IloBTOpenue u o6o0meHue. TekcToBBIE 3anaun (PEeIIeHne TEKCTOBBIX 3a1a4 1
apuPMETHICCKUM U AJITeOpandecKuM CITOco0aMm)

112 | [loBTOpenue u 06061eHue. TekcToBbIE 3a/1a4H (PEllIeHUEe TEKCTOBBIX 3a/1a4 1
apu(METHUYECKUM H JIT€OpandeCcKUM CIOCO0aMH)

113 | IloBTOpenue u ob6o6meHue. TekcToBRIe 3anaun (PelIeHne TEKCTOBBIX 3a1a4 1
apuPMETHICCKUM U aJITeOpandecKuM CITOco0aMm)

114 | [loBTOpenue u 06061IeHue. TeKCcToBbIE 3a/1a4H (PEIlIeHUEe TEKCTOBBIX 3a/1a4 1
apu(METHIECKUM H JITeOpandeCcKUM COcOo0aMH)

115 | IloBTOpenue u o6o6meHue. TekcToBBIE 3anaun (PEelIeHne TEKCTOBBIX 3a1a4 1
apuPMETHICCKUM U aJITeOpandecKuM CITOco0aMm)

116 | IloBTopenue u 00001eHue. Aredpanieckue BeipaxeHus (peoOpa3oBaHue 1




aﬂre6panqecxnx BBIpa)KCHI/If/i, COACPIKAIIMX CTCIICHDL C ICJIbIM HOKa3aT€J'ICM)

117

[ToBTOpeHue u 0000IIeHNe. Anredpandeckue BeIpaxeHus (peoOpa3oBaHre
anreOpanveCcKuX BHIPAKEHHUM, COEPIKAIINX CTEIICHD C HEIBIM IOKa3aTeIeM)

118

IToBTOpenue u 0600meHne. Anredpandeckue BeIpakeHus (Ipeodpa3oBaHue
anreOpanvecKuX BhIPAKEHHUM, COJIEPKAIINUX CTEIICHb C LEIBIM ITOKa3aTeIeM)

119

[ToBTopenue u 06001IEeHNe. ANredpandecKie BopakeHus (IpeoOpa3oBaHue
anredpandeckux BBIPAKEHHH, COEPKAINX apuPMETHIECKUI KBaAPATHBIN
KOPEHb)

120

[ToBTOpeHnue u 00600IIeHNE. ANredpandeckue BelpaxeHus (ipeoOpa3oBaHre
anredpanvecKux BBIPAKEHUIA, COJEPKAIIUX apUPMETHUSCKUI KBAAPATHBIN
KOPEHb)

121

[ToBTOpeHue u 00600IIeHHE. ANredpanieckue BhipaxeHus (peoOpa3oBaHue
anredpanvecKux BBIPAKEHUA, COMEPKAIIUX apUPMETHUECKUI KBAAPATHBIN
KOPEHb)

122

[ToBTOpeHue u 0600IIeHHE. ANredpanieckue BoipaxeHus (peoOpa3oBaHue
ILEJIBIX ¥ IPOOHO-PALMOHATIBHBIX BBIPAYKEHHIH)

123

[ToBTOpeHue u 006o00IeHNe. Anredpanveckne BelpaxeHus (peodpa3oBaHre
LENBIX U APOOHO-PAIIMOHATBHBIX BBIPAKCHUI)

124

[ToBTOpeHue u 0600IIeHHE. ANredpanieckue BoipaxeHus (peoOpa3oBaHue
ILEJIBIX ¥ IPOOHO-PALMOHATIBHBIX BBIPAYKEHHIH)

125

[ToBTOpenue u 00600IeHne. Anredpanveckue BelpaxeHus (peodpa3oBaHre
LENBIX U APOOHO-PAIIMOHATBHBIX BBIPAKCHUI)

126

[ToBTOpeHue 1 0000IIeHHE. ANreOpandecKre BhIpaKeHHs (Pa3IoKeHUE
MHOTOYJICHA Ha MHOXKUTEJIM, B TOM YHCIIE C UCIIOJIb30BaHUEM (POPMYII
COKpAIIEHHOTO0 YMHOKCHHS)

127

[ToBTOpenue u 00o0mIeHne. Anredpandeckre BEIpaxeHus (Pas3ioKeHue
MHOTOYJICHA Ha MHOXKUTEIH, B TOM YHUCIIE C UCTIONB30BaHUEM (opMy
COKPAIIEHHOTO YMHOKEHHUSI)

128

[ToBTOpenue u 00o0mIeHne. Anredpandeckre BEIpaxeHHs (Pa3ioKeHue
MHOTO4ICHA Ha MHOYKHTEITH, B TOM YHCIIE C HCTIOJIb30BaHHEM (hopmyt
COKPAIIEHHOTO YMHOKEHHUSI)

129

[MorTOpeHue u 0000IIeHNE. ANTreOpandeckre BhIpaxeHus (MOJISIIMPOBAHUE C
MIOMOIIIBI0 POPMYIT pealibHbIX MPOIIECCOB U SIBICHHUH)

130

OyHKIHH (TOCTPOSHUE, CBOMCTBA M3YYCHHBIX (DYHKITHI)

131

[oBTopenue u 06001eHne. DyHKIMHN (TTOCTPOSHHE, CBOMCTBA H3YYEHHBIX
(hyHKITMI)

132

IoBTopenue u 0600IIeHUe. DYHKIMHU (TOCTPOCHHE, CBOMCTBA U3YYCHHBIX
(hyHKIHN)

133

[oBTopenue u 06001meHne. OyHKIMHN (TpaduuecKoe pelieHrue ypaBHEHUH 1
UX CHCTEM)

134

[ToBTOpenue u o6o6menne. OyHkiyn (rpadudeckoe penieHne ypaBHeHHN U
HX CHCTEM)

135

HTorosasi KOHTpoJIbHAsL padoTa

136

[oBTopenue u 06001IeHNe. DYHKIMN (MOIEINPOBAHNE PEATbHBIX
MIPOIIECCOB)

OBULIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

136

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA




OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISI YYHEHUKA

* Maremaruka «Anredpa» Maxkaperaes F0.H., Munarox H.I'., Hemkos K.U., CyBoposa C.b. o
penakuueii C.A.TensikoBckoro Anredpa, 7-9 xiacc; nzgarenscTBo «lIpocsemenue";

METOANYECKHUE MATEPUAJIBI JI51 YHUTEJISA

¢ Maremaruka «Anrebpa» Maxkaperues FO.H., Mungrox H.I'., Hemukos K.M., CyBoposa C.b. mox
penakuneit C.A.TensikoBckoro Anredpa, 7-9 ximacc; nzgarenscTBo «lIpocsemenue";

HOUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HUHTEPHET

1. ®enepanbHbIil rOCYyJapCTBEHHBIA 00pa30BaTENIbHBIN cTaHAAPT (OpHULIMANBHBIN callT)http://standart.edu.ru/
2. ®I'OC (ocHoBHOE 001Iee 0OpazoBanue) http:/standart.edu.ru/catalog.aspx?Catalogld=2587

3. IIpumepHas ocHOBHas 0Opa3oBaTeIbHAs IIPOrpaMMa 00pa30BaTEILHOTO
yupexaenusthttp://standart.edu.ru/catalog.aspx?Catalogld=6400

4. IlpumepHBIe IPOrpamMMBI 10 yueOHBIM IpeaMeTaM (MaTeMmaTHka)http://standart.edu.ru/catalog.aspx?
Catalogld=2629

5. I'moccapuit ®I'OC http://standart.edu.ru/catalog.aspx?Catalogld=230

6. 3akoH P «O0 obpazoanum» http://standart.edu.ru/catalog.aspx?Catalogld=2666

7. KoHuenuus 1yXxOBHO-HPAaBCTBEHHOTO Pa3BUTHUS U BOCIIUTAHUS JIMYHOCTH TPAXKIAHUHA
Poccumhttp://standart.edu.ru/catalog.aspx?Catalogld=985

8.Konuenuus ¢pyHaaMeHTaIbHOTO siApa coepxkanus odmero oopasoBanushttp://standart.edu.ru/catalog.aspx?
Catalogld=2619

9. Buneonekiuu pa3paboTankoB cranmapToB http://standart.edu.ru/catalog.aspx?Catalogld=3729
10. Caiit n3marennsckoro 1eHTpa «Benrana-I'pad» http:/www.vef.ru/

11. Cucrema y4eOHUKOB «ANroputM ycrexa». [IpumepHas ocHOBHass 00pa3oBaTeibHas IporpamMma
oOpazoBarenbpHOro yupexaeHus http://www.vgf.ru/tabid/205/Default.aspx

12. Ilporpamma o matematuke (5-9 kmacc). M3narensckuii nentp «Benrtana-

I'padwhttp:/ www.vgf.ru/tabid/210/Default.aspx

13. denepanpublil mopran «Poccuiickoe obpazoanue» http://www.edu.ru

14. Poccwuiickuii o0meoOpa3oBaTenbHbli mopran http:/www.school.edu.ru

15. ®enepanbhbiii mopran «HPOPMAITMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH B
oOpaszoBanumu»http://www.ict.edu.ru

16. denepanprblil moptan «HempeppBHAs MOATOTOBKA MperiogaBartenei»http:/www.neo.edu.ru

17. Beepoccmiickuit mATEpHET-TIeACOBET http://pedsovet.org

18. OOpa3oBarenbHbIe pecypchl HHTEpHeTa (MateMaTuka) hitp://www.alleng.ru/edu/math.htm

19. Meronuueckas cinyx0a nznarenscTBa «bunom» http://metodist.1bz.ru/

20. CaiiT «JeKTpOHHbBIE 00pa30BaTEIbHBIE PECYPCHDY

http://eorhelp.ru/

21. ®enepanbHblid HEHTP UUPPOBBIX 00pa30BaTENbHBIX pecypcoB www.fcior.edu.ru

22. Eaunas xoneKus DuQpoBhIX 00pa3oBaTebHBIX pecypcoB www.school-collection.edu.ru

23. Ilopran «OTKpeITHIH Kiace» http://www.openclass.ru/

24. TIpe3eHTanmu 1o BceM NpeaMeTaM http://powerpoint.net.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA

YUYEBHOE OBOPYJIOBAHHE
e Harmsmable mocoOus IO MaTeMaTHKE U TEOMETPHUH B (popMaTe cxem, TabJUI C pa3IMyHON TeMaTUYeCKOU
CIIeMaIn3aluei;

e DIEKTPOHHBIE MTOCOOUS JUTS JEMOHCTPAIMH Ha KOMITBIOTEPE WITH MHTEPAKTHBHOMN JOCKE JIJISl PA3TUIHBIX
BO3PACTHBIX TPYIIIT;

° L[I/Id)pOBLIQ na60paTopI/m MO0 MaTEMATUKE IJIsI IIPOBEACHUS ITPAKTUICCKHUX U UCCIICOBATCIIBCKHUX pa60T.

OBOPYJOBAHME J1JIs1 ITPOBEJIEHUS JIABOPATOPHBIX U IIPAKTUYECKUX PABOT

UzmepuTensHble HHCTPYMEHTHL; Oymara (B YaCTHOCTH MHJUIMMETPOBAs, LIBETHAs); KIICH; HOKHUIIBL, HaOop
YEepPTEKHBIX HHCTPYMEHTOB; HEOOX0AuMas 00s13aTeNbHas U JOIOJIHUTEIbHAS TUTepaTypa (yueOHUKY, 3aJauHUKH,
CTIPaBOYHMKH, TAOIHUIIBL, OIMCAHUS PA0OT U T. [.); KAJIBKYJISATOP.
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