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MHNOACHUTEJIbBHASA 3AIINCKA

Anrebpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOTO o0OmmIero oOpa3oBaHUs: OHA
o0ecrieynBaeT U3yuyeHHe IPYTruX AUCIHUILINH, KaK €CTECTBEHHO-HAyYHOT'0, TaK ¥ TYMAaHUTAPHOTO ITUKJIOB,
e€ OCBOGHHME HEOOXOIMMO JJIs MPOJOJDKEHUS 00pa3oBaHMs W B TOBCEIHEBHOH >xu3Hu. PasButue y
oOyJaromuxcs HayYHbIX IPEACTABICHUNA O MPOUCXOXKICHUU M CYHIHOCTH alreOpandeckux aOCTpaKIIHid,
coco0e OTpakeHUS MAaTEeMAaTUYECKOH HAyKOH SBJICHMH M TPOLIECCOB B IMPHPOJE M OOLIECTBE, POJIH
MaTEeMaTHYEeCKOTO MOJCITUPOBAHMS B HAYYHOM IO3HAHUHM M B MPAKTHUKE CIOCOOCTBYET (HOPMHUPOBAHHIO
HAyYHOTO MHUPOBO33PEHHUS M KAYeCTB MBIIUICHHUS, HEOOXOJMMBIX /ISl aJanTallid B COBPEMEHHOM
nmudpoBoM obrmiectBe. M3ydeHune anreOpbl oOecrieuyMBacT pa3BUTHE YMEHHS HAOJIO/1aTh, CPABHUBATH,
HaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHUS, CHOCOOHOCTH apryMEHTHPOBAHHO
00OCHOBBIBAaTh CBOM JEHCTBHSI M BBIBOABI, (OPMYIHUPOBATH yTBepkIAeHHA. OCBOEHHE Kypca anreOpsl
o0ecrieynBaeT pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYYalOUIUXCS: OHHM HCIOJB3YIOT JEIyKTUBHBIE H
WHIYKTUBHBIE PACCYKIEHUs, 0000IIeHNe U KOHKpETHU3aluo, adcTparupoBanue 1 anajgoruto. Odydenue
anredpe mpearnoaraeT 3Ha4uTeIbHbIH 00BEM CAMOCTOATEIBHON AESITETbHOCTH O00y4aroMUXCsl, TO3TOMY
CaMOCTOSITENIbHOE pEIIeHNE 3a]1a4 ABJIETCS peaau3anueil 1e1TeIbHOCTHOrO MPUHIIUIA 00yUeHusI.

B cTpykType mporpamMmel yaeOHOTO TIpeaMeTa «Anredpa» i OCHOBHOTO OO0Iero oOpa3oBaHUs
MECTO 3aHHMAIOT COJIEP’KaTEIbHO-METONUECKUE JIMHUU: «Yucaa W BBIYUCIEHUA», «Anredpanyeckue
BBIPAKECHUS», «YpaBHEHHUS UM HepaBeHCTBay, «DyHkuum». Kaxngas W3 3ITUX COAEPKATEIBHO-
METOIMYECKUX JIMHUIA pa3BUBACTCS Ha MPOTSHKEHUN YETHIPEX JIET M3YUSHHs TpeMeTa, B3auMOICHCTBYS
C IPYTMMHU €T0 JIMHUSIMH. B X0/1e n3ydeHust yaeOHOTO IpeaMeTa 0O0yJaronuMCsl IIPUXOJANUTCS JIOTHYECKH
paccykaath, UCHOJIb30BATh TEOPETUKO-MHOKECTBEHHBIH SI3BIK. B CBSI3M ¢ 3TUM B mporpamMMmy y4eOHOTO
npenMera «AnreOpa» BKIIOYEHbI HEKOTOPbIE OCHOBBI JIOTMKH, MPEICTAaBIEHHBIE BO BCEX OCHOBHBIX
paszenax MaTeMaTHYeCKOTO OO0pa30BaHUS W CIIOCOOCTBYIOIIME OBJAJCHUIO OOYUYAIOIIMMUCS OCHOB
YHUBEPCAIBHOTO MaTEeMaTHYECKOTO si3bika. ComepikaTeIbHOM M CTPYKTYPHOU OCOOEHHOCTHIO Y4EOHOTO
npenMera «Anredpay sBIsIETCS €r0 UHTETPUPOBAHHBIN XapakTep.

Conepxxanne nuHUM «Yucna W BBIYUCICHUS» CIIY>)KUT OCHOBOM /I JNAJbHEWINEro HU3y4EHUs
MaTeMaTHKH, CIHOCOOCTBYET pAa3BUTHUIO Yy OOYydYalOIIUXCA JIOTMUECKOTO MBIIIICHUS, (OPMUPOBAHUIO
YMEHHS MOJIb30BaThCsl aNrOpUTMaMU, a TakkKe MPUOOPETEHUI0 MPAKTUUYECKUX HAaBBIKOB, HEOOXOJMMBIX
JUIS TIOBCETHEBHOM M3HU. PazBUTHE MOHATHS O YMCIE HAa YPOBHE OCHOBHOTO 00IIero odpazoBaHUs
CBSA3aHO C pALMOHAIBHBIMH W HPPALMOHAIBHBIMU 4YHCIaMH, (OPMHUPOBAHHEM THPEJCTABIECHUN O
JNEHCTBUTENILHOM YHCJE. 3aBEpLIEHUE OCBOCHUS YMCIOBOW JMHHM OTHECEHO K CpeJAHEMYy OOIIeMy
00pazoBaHMIO.

Cogepxanue ABYX aireOpandeckux JUHHUM — «AnreOpanyueckue BhIpaXeHHs» U «YpaBHEHUS U
HEPaBEHCTBA» CHOCOOCTBYeT (OpMHUpOBaHHI0O Yy OOydYalOIIMXCS MAaTeMaTH4YecKOro  ammapara,
HEO0OXOIMMOTO JJIsl PELIECHUs 3a7ja4 MaTeMaTUKU, CMEXHBIX MPEAMETOB U MPAKTHUKO-OPUEHTUPOBAHHBIX
3amau. Ha ypoBHe ocCHOBHOTO oOmIero oOpa3oBaHusi YUeOHBIH Marepuayl TPYHNIUPYETCS BOKPYT
palMoHaJIbHBIX BBIpAXKEHWH. Anredpa JAEMOHCTPUPYET 3HAYEHHE MATEMAaTUKH KakK s3bIKa JUId
MOCTPOCHUSI MAaTEMaTUYECKUX MOJIeJIei, OMHCaHMs MPOLIECCOB U SIBICHUN peanbHOro mupa. B 3amaum
oOyueHus anredpe BXOAAT TaKKe JalIbHEUIIee pa3BUTHE aTOPUTMUYECKOTO MBIIUICHHUS, HEOOXOAUMOTO,
B YaCTHOCTH, IJI1 OCBOEHUS Kypca MH(GOPMATUKH, U OBJIa/ICHUE HABBIKAMU JACTYKTHUBHBIX PACCYXKIACHHM.
[IpeoOpa3oBanre CUMBOJIBHBIX (OPM CIOCOOCTBYET PAa3BUTUIO BOOOPaKEHHUS, CIIOCOOHOCTEH K
MaTeMaTH4YeCKOMY TBOPYECTBY.

Cogepxannie (QyHKIIMOHAIBHO-TpadUUECKOW JHMHUM HAIEJICHO Ha MOJy4YeHHE OOYyJarolIMMHCS
3HAHMW O QYHKIHUAX KaK BaKHEHIeH MaTreMaTH4ecKOW MOJeNnu MJs ONMUCAaHHWS W HCCIeIOBaHUS
pa3sHOOOpa3HBIX MPOILIECCOB M SIBICHUM B IMpupoae U obmiectBe. M3yueHue marepuana crocoOCTBYET
pPa3BUTHIO y OOYy4YaIOUIUXCSd YMEHUS UCIOJIB30BaTh pA3IUYHbIE BBIPA3UTEIbHBIE CPEICTBA SI3bIKA
MaTeMaTUKd — CIIOBECHBbIC, CHMBOJHMYECKHe, Trpaduueckue, BHOCHT BKJIag B (HOpMHUpOBaHHE
MPEJICTaBICHUI O POJIM MAaTEMATHKHU B Pa3BUTHU LIUBUIU3ALUU U KYIbTYPBHI.

CornacHo yyeOHOMY 1utany B 7—10 kiaccax u3y4aercs ydeOHbIN mpenmer «Anredpa», KOTOPbIi
BKJIIOUAET CIIEIYIOIINE OCHOBHBIE pa3jielibl coiepikaHus: «Uucina U BBIYUCICHUS», «ANredpandeckue
BBIPOKEHUS», «YpaBHEHUS U HEPABEHCTBAY, «DYHKIIUNY.

Ha usydenue ydyeOHoro mpenmera «Anredpa» orBoautcsa 408 yacos: B 7 kiacce — 102 gaca (3
gaca B HeJlento), B 8 kimacce — 102 vaca (3 yaca B Heento), B 9 kiacce — 102 yaca (3 gaca B Hezedno), B 10
knacce — 102 gaca (3 gaca B He/IeTIO).



COILEPXKXAHHUE YYEBHOI'O ITPEJIMETA
7 Kaace

Yucaa u Bpryuciaenns. PanuonaabHble ynciaa

JlpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0] OT OAHOM (OPMBI 3amUCH ApPOOei K JPyroi.
[lonatue panMoOHAIBLHOTO 4YHCJA, 3alUCh, CpPaBHEHUE, YIOPSAJOYMBAHUE PAIUMOHAIBHBIX YHCEIL.
Apudpmernueckue NEHCTBUA C pallMOHAJIBHBIMHM YHcIaMH. PerieHue 3aiady U3 peaqbHONM NPAKTUKU Ha
94acTH, Ha JpOOH.

CreneHb C HaTypaJbHBIM IOKa3aTelleM: OTpEACICHUE, MPeoOpa3oBaHNue BHIPAKECHUN HAa OCHOBE
OTpe/IeNICHUs, 3a1IUCh OOJIBLINX YHCEI.

[IporeHTsI, 3aMUCh MPOLIEHTOB B BHJIC APOOU U IPOOHU B BUIE MPOICHTOB. Tpu OCHOBHBIC 3a7a9d
Ha MPOIICHTHI, PEIICHNE 3a/1a4 U3 pPeaTbHOM MPAKTHKH.

[IpuMeHeHnne mpu3HaKOB ACIUMOCTH, PA3JI0KEHUE HA MHOYKUTEIIA HATYPATIbHbBIX YUCE.

PeanbHbIe 3aBUCUMOCTH, B TOM YHUCJIE NPsiMasi U 0OpaTHast MPOTOPIHOHATHHOCTH.

AJiredpanyeckue BbIpaskeHUsl

[lepemenHbIE, YHCIOBOE 3HAYEHUE BBIPAXKEHUS C TepeMeHHOU. JlomycTumble 3Ha4YeHHS
nepeMeHHbIX. [IpeicTaBieHne 3aBUCUMOCTH MEXIy BeTWYMHAMU B BUAE (opmysbl. Beruucienus mo
dbopmynam. [IpeoOpazoBanne OYKBEHHBIX BBIPAKEHUM, TOXKICCTBEHHO DPABHBIC BBIPAXKEHUS, IMpaBUiIa
npeoOpa3oBaHusi CyMM M TPOU3BEICHUM, TpaBUja PACKPHITHS CKOOOK W TIPUBEIACHHUS TOJIOOHBIX
ClIaraeMbIX.

CBolicTBa CTEIEHH C HATYpaJIbHBIM MOKA3aTEIEM.

Onnounensl W MHOTOWICHBL. CTeneHb MHOTOWIeHA. CJOXXEHHWE, BBIYUTAHUE, YMHOXKCHHE
MHOTOWIEHOB. DOpMyIbI COKpaIIEHHOTO YMHOXEHHS: KBaJpaT CYMMBI U KBajapaT pazHoctu. Popmyna
pa3HOCTH KBaApaToB. Pa3nojkeHne MHOTOYJIEHOB HA MHOKHUTEIIH.

YpaBHeHHUsI U HEPABEHCTBA

VYpaBHeHHE, KOpEHb ypaBHEHHUS, NpaBHJa MpPeoOpa3oBaHUsS YpPAaBHEHUS, PaBHOCHIBHOCTD
YpaBHEHUU.

JIuHeitHOe ypaBHEHHE C OJHON MEPEMEHHOM, YMCIO0 KOPHEH JIMHEWHOTO YPaBHEHHMS, PEIICHHE
JIMHEHBIX ypaBHeHUH. CocCTaBieHUE ypaBHEHUW IO YCIOBHUIO 3a7add. PemieHue TEKCTOBBIX 3adad ¢
MOMOIIBIO YPAaBHEHUM.

JluneiitHoe ypaBHEHHE C JBYMs TEepeMEeHHbIMU U ero rpaduk. Cucrema JBYX JHHEWHBIX
ypaBHEHUH C JABYMs NEpeMEHHbIMU. PelieHue cucreM ypaBHEHHM crnocoOoM moacTaHOBKU. [Ipumepsr
peluIeHus: TEKCTOBBIX 3aa4 C MIOMOIIBK CUCTEM YPaBHEHUH.

Koopaunatsl u rpadpuku. @yHkumnu

Koopaunara Toukn Ha npsmoi. UucnoBble nmpomMexyTku. PacctosiHue Mexay IBYMs TOYKaMU
KOOPJIMHATHOM MPSIMOHA.

[IpsimoyronpHas cuctema koopauHat, ocu OX u Oy. AOlcmucca W opaMHaTa TOYKH Ha
KoOpauHATHOU miiockocTh. [lpumeps! rpadukoB, 3agaHHbiXx GopmynaMu. UTeHue rpaukoB peabHbBIX
3apucumocteit. [lonstue Qynxiuu. I'padux ¢ynkumu. CpoiictBa ¢ynkuwmii. Jlunelinas ¢GyHkuus, eé
rpaduk. I'padux pynkiuu y=|x|. I'padudeckoe perreHne TMHEHHBIX YpaBHEHHH.

O0001meHne U cuCTEeMATU3AUA U3Y4YEHHOT0 MaTepHuaJia.

8 kiacc

Ywucaa u Bpruncienus. Kpagparabie KopHu

KBagpartHblii KOpeHb U3 Uncia.

[Tonsitre 06 uppannoHanTbHOM uucie. JlecaTnyHbie TPUOIMKEHUS UPPAIOHATBHBIX YUCEIL.

JeiictBurenpHble uncina. CpaBHEHHUE IEUCTBUTENIBHBIX YHCET.

Apudmernueckuil KBaIpaTHBIN KOPEHb.

VpaBHeHUE BHaa X2 = a.

CpoiicTBa apudmeTnyeckux KBaJpaTHbIX KopHed. [IpeoOpazoBaHUE YHCIOBBIX BBIPAKECHUH,
COJIepXKaIIuX KBaJpaTHbIE KOPHHU.

Yucaa u BpruucieHus. CTeneHb ¢ neJbIM MOKa3aTejeM

CreneHb C 1eNIbIM OKa3aTeNIeM.

CranyapTHas 3anuch 4ucia.

Pa3mepbl 00BEKTOB OKpYXKAroIMIero Mupa (0T 3JIEMEHTAPHBIX YacTUIl 0 KOCMUYECKUX OOBEKTOB),
JUIUTEIIbHOCTD MPOIIECCOB B OKPYKAIOIIEM MUPE.



CBolicTBa CTENEHHU C LEJIBIM [10Ka3aTEEM.

Auaredpanyeckue BpipaxkeHusi. KBagpatHblii Tpéxuiien

Ksagpartsslii TpéxwieH. Pa3nokeHne KBagpaTHOrO TPEXWICHA HA MHOKUTEIIN.

Auredpanyeckne BbIpakeHHs. Alredpandeckasi 1podb

AnreOpandeckas poOb. JlomycTumble 3HAa4YeHHs IMEPEMEHHBIX, BXOIIIMX B aireOpandeckue
BeIpakeHuss. OCHOBHOE CBOMCTBO anreOpamueckoit apoodu. Cokpaienue apooeit.

Crnoxenne, BBIYMUTAHUE, YMHOXXCHHE W JeleHHe anreOpamyeckux apooOeit. [IpeoOpaszoBanme
BBIPAKEHUH, coZiepkKalluX aaredpanyeckue Apoou.

O0o0menne U cUCTEMATH3ALMA U3YYEHHOI0 MaTepuaJia

[ToBTOpEHNE OCHOBHBIX MOHATHI U METO/IOB Kypca 8 Kiiacca, 000011IeHe 3HAaHUH.

9 kiacc

YpaBHeHus u HepaBeHcTBa. KBagpaTHble ypaBHeHHsA

KBanparnoe ypaBHenue. HernonHnoe kBagpaTHoe ypaBHEHHUE.

@opMyita KOpHEH KBapaTHOro ypaBHeHus. Teopema Buera.

Pemenune ypaBHeHui, cBoadmuxcs K KBaapaTHeIM. [Ipocreiimne npoOHO-palnioHanbHbIE
YpaBHEHHSI.

Pemienne TeKCTOBBIX 3a7jau ¢ IOMOIIbIO KBaJPATHBIX YpaBHEHUI.

YpaBHeHusi u HepaBeHcTBa. CHcTeMbl ypaBHeHU

JluneiiHoe ypaBHEHHE C JIByMsI NE€PEMEHHBIMH, €ro TpaduK, NMPUMEpbl peuIeHUs ypaBHEHHI B
LEJbIX YUCIIAX.

Pemrenne cucreM AByX JIMHEMHBIX YpaBHEHHHM ¢ AByMs HepeMeHHbIMU. [IpumMepsl penieHus
CUCTEM HEJTMHEHHBIX YPaBHEHUH C ABYMS IIEpEMEHHBIMH.

I'padmueckas uHTEpIpETallMsl YpaBHEHUS C IBYMSI IEPEMEHHBIMH U CUCTEM YPaBHEHUU C JBYMS
MepEeMEHHbBIMHU.

Pemienne TeKCTOBBIX 337124 C TOMOIIBIO CUCTEM YPaBHEHUHU.

YpaBHenusi u HepaBeHcTBa. HepaBeHncTBa

YucnoBble HEpPABEHCTBA M KX CBOMCTBA.

HepaBenctBo ¢ oaHOUW mepeMeHHOU. JIMHEIlHbIE HEpAaBEHCTBA C OJHOW MEPEMEHHOW W HX
pewenre. CUCTEMBI JIMHEHHBIX HEPABEHCTB € OJIHOM MEPEMEHHON U UX PEUICHHUE.

N3obpaxenune pemeHus TMHEHHOTO HEPaBEHCTBA M X CHCTEM Ha YHCIIOBOM MPSIMOH.

@O yukuun. OCHOBHbIE OHSATHSA

[Tonstue ¢pynkuuu. O61acTh OMpeEeNieHUss U MHOXKECTBO 3HadeHHM (yHkuuu. CrocoObl 3a1aHus
GyHKIIHH.

I'padux bynkuun. CoiictBa PyHKIIMH, HX 0TOOpaKeHHE HA rpaduke.

@O yukuun. YucsioBbie QyHKIUU

Urenne u mnoctpoeHue rpaduxoB ¢ynxnuii. [Ipumepsr rpadukoB GyHKIMHA, OTpa)arommnx
peanbHbIe MPOLECCHI.

OyHKIMH, ONMUCHIBAIONINE IPSIMYI0 U 00paTHYIO MPOMOPLIUOHAIBEHBIE 3aBUCUMOCTH, UX TpadUKu.
I'unep6oana.

I'padux pynkuum y = x2.

Oyuxmun y = x%, Yy = x3, y = VX, y = |x|; rpaduueckoe pemieHue ypaBHeHHMiI M CHCTEM
YPaBHEHUM.

O0o0menne U CHCTEMATH3ANMA U3YYCHHOI0 MaTepHuaJia

IToBTOpEHUE OCHOBHBIX MOHATUN U METOJIOB KypcoB 7, 8, 9 KiaccoB, 0000111eHIe 3HaHUH.

10 knace

Yucia v BerunciaeHus. J[eicTBUTEIbHbIE YN CJIa

ParonanbHble yKcia, UppalMOHAIbHbBIE YUCIA, KOHEYHbIE U OECKOHEUHbIE JIECITUYHBIE APOOU.
MHOXeCTBO JeHCTBUTENBHBIX YHCEIN; JEHCTBUTEIbHBIE YHCIa KaK OECKOHEUYHbIE NECATUYHBIE IpoOu.
B3auMHO OJHO3HAa4YHOE COOTBETCTBUE MEXAY MHOXKECTBOM JIEHCTBUTEJIBHBIX YUCEI U MHOXECTBOM
TOYEK KOOPJAUHATHOM NIPSAMOU.

CpaBHeHUE IeHCTBUTENBHBIX YUCell, apupMeTUIeCKUe AEHCTBUS C ICHCTBUTEILHBIMU YHCIIAMHU.

[TpubnmxEHHOE 3HaYCHNE BEIMYMHBI, TOYHOCTH MPUOJIMKEHHUS.

Oxpyruenune uncen. [Ipuknaka u olieHKa pe3yapTaToOB BBIYMCICHUH.

YpaBHeHHS U HEPABEHCTBA. Y PaBHEHUH C OAHOM NepeMeHHOo



JInneiiHoe ypaBHeHHUe. PellieHne ypaBHEHUH, CBOAAIIMXCS K IMHEHHBIM.

KBagpatHoe ypaBHeHue. Pemienue ypaBHEHMI, CBOJSIIMXCSA K KBaJpaTHbIM. bukBaapaTHbIe
YPaBHEHUS.

IIpuMepsl penieHus: ypaBHEHUM TPEThEW U YETBEPTOU CTEIIEHEN Pa3IoKEHUEM HAa MHOKUTEIIH.

Pemenune npoOHO-paliMOHANBHBIX YPABHEHHH.

Pemenne TeKCTOBBIX 3a7jau aIreOpandeckuM METOJOM.

YpaBHeHusi u HepaBeHcTBa. CHcTeMbl ypaBHeHU I

JIuHeitHOe ypaBHEHUE C JBYMS IIEPEMEHHBIMH U €T0 TpaduK.

Cucrema IByX JIMHEHHBIX YpaBHEHUI C JBYMs MEPEMEHHBIMU U €€ peleHue. Pemienue cucrem
JIBYX YPaBHEHUH, OJHO U3 KOTOPBIX JIMHEMHOE, a APYroe — BTOPO CTEIEHHU.

I'paduueckast MHTEpIIPETAIUS CUCTEMBI YPaBHEHHH C ABYMsI TIEPEMEHHBIMHU.

YpaBHenus u HepaBeHcTBa. HepaBeHncTBa

YucnoBsle HEpaBEHCTBA U X CBOMCTBA.

JIuHeiiHbIe HEPaBEHCTBA C OJHOM EPEMEHHOM M MX PEIIEHUE.

CucreMbl TUHEHHBIX HEPABEHCTB C OJHON NEPEMEHHON U UX pellleHuE.

KBagparHble HEpaBEHCTBA U UX PELICHHUE.

I'padmueckas uHTEpIpETALlsl HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI IEPEMEHHBIMU.

D yHKUUHA

Ksanparnunas pynkmnus, e€ rpadux u cBoiicta. [lapadoa, KoopaAHMHATHI BEPITUHBI TApa0OJIBI,
0Cbh CHUMMETpPHH MapaloJIbl.

CrenenHble QyHKIUU C HATYpaJIbHBIMU MOKA3aTEISIMH 2 U 3, UX TpaduKu U CBOMCTBA.

I'padukn pyakmmit: y=kx, y=kx +b, y = E, y=x2y=x3y=Vx y= x|

YuciioBbIE M0CJIE10BATEIbHOCTH

TlousiTHe YHCIIOBOM MOCIIENOBATEILHOCTH.

3aanne MoCaeI0BaTEIbHOCTH PEKYPPEHTHON hopMyioi u popMysoi N-To WieHa.

ApubdmMernueckas U TeoMeTpudeckas mnporpeccuu. @opmynsl N-ro wieHa apudMETHUYECKOW W
reOMETPUUYECKON TPOrpeECCHid, CYMMbI MIEPBBIX N YICHOB.

N3obOpaxenne dineHOB apu(PMETHUYECKOM U TEeOMETPHYECKOW TMPOTpeccCHil TOYKaMU Ha
KOOPJIMHATHOM MJIOCKOCTH.

JIMHENHBIN U SKCIOHEHIIUAJIBHBIN POCT.

CnoxHbI€ MPOLICHTBHI.

IToBTOpEHUE, 00001IeHNE, CHCTEMATH3AIUS U3YUYEHHOI0 MaTepuaJjia

Uucna ¥ BbIYMCIICHUS (3alHCh, CPABHEHHE, JCUCTBUSA C JCUCTBUTEIBHBIMU UYHCIAMH, YHCIOBAs
npsiMasi; MPOLIEHTHI, OTHOILIEHHUS, IPOTIOPIIMU; OKPYTJICHHE, TPUOIIKEHUE, OLICHKA; PEIIEHnE TEKCTOBBIX
3a/1a4 apuPMETHYECKUM CIIOCOOOM).

IVIAHUPYEMBIE PE3YJBTATBI OCBOEHUS YYEBHOI'O ITPEJMETA

JINYHOCTHBIE Pe3yJIbTATHI

JIM4HOCTHBIE ~ pe3yNnbTaThl  OCBOGHHUS  MHporpaMMbl  yuyeOHOro  mpeaMera  «Aunredpa»
XapaKTepPU3YIOTCs CIEAYIOUIUM 00pa3oMm:

Ilampuomuueckoe 6ocnumanue: TPOSIBICHUE UHTEPECA K MPOILIOMY U HACTOSILEMY POCCUHCKON
MAaT€MAaTHKH, IEHHOCTHOE OTHOLICHHE K JOCTHKEHUSM POCCHUMCKUX MaTEeMaTUKOB M POCCHUICKOMN
MaTeMaTH4eCKOMN IIKOJIbI, K UCIIOJIB30BAHUIO ATHX JOCTIXKEHUN B APYTrUX HAYKaX U MPHUKIATHBIX cepax.

I'padicoanckoe u 0yxo68Ho-HpascmeenHoe 60cnumarnue. TOTOBHOCTh K BBITMOJHEHHIO 00s13aHHOCTEN
rpaJlaHMHA U pealM3alliy ero IpaB, MPEJICTaBICeHHE O MAaTeMAaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHMS
Pa3NUYHBIX CTPYKTYp, SBJICHUH, NpOLEAYp TIpa)KAaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI U Tp.);
TOTOBHOCTb K OOCYXJIEHHIO 3THYECKUX IMpOoOJeM, CBA3aHHBIX C NPAKTUYECKUM HPUMEHEHUEM
JOCTHUKEHUM HayKH, OCO3HAHUE Ba)KHOCTH MOPAJIBHO-3TUYECKUX IPUHIIMIIOB B ACATEIBHOCTH YYEHOTO.

Tpyoosoe 6ocnumanue: YCTAaHOBKA Ha AaKTUBHOE y4YacTHE B pEIIEHUM IPAKTHUYECKHX 3a/ad
MaTeMaTU4YeCKOM HaNpaBIE€HHOCTH, OCO3HAHHE BAaXXHOCTH MaTEeMaTH4YeCKOro o0pa3oBaHMs Ha
MPOTSHKEHUH BCEU JKM3HU IS YCIEUTHOW Mpo(ecCHOHATBHOMN eATebHOCTH U Pa3BUTHE HEOOXOIUMBIX
YMEHUH; 0CO3HaHHBIM BBIOOP U MOCTPOEHHE WHAMBHIYATbHON TPACKTOPHM OOpa30BaHUS U >KU3HEHHBIX
IUTAHOB C YYETOM JIMUHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH.



ODcmemuueckoe 6ocnumanue. CIIOCOOHOCTh K AMOIMOHAIBHOMY U 3CTETHUYECKOMY BOCHIPHUSTHIO
MaTeMaTH4YeCKUX OOBEKTOB, 3ajay, peIICHHH, pPacCyXIEHH; YMEHHE BHUAETh MaTeMaTHUECKHUE
3aKOHOMEPHOCTH B UCKYCCTBE.

Llennocmu nayuno2o nosHanus: OpUEHTALMS B I€ATEIbHOCTH HA COBPEMEHHYIO CUCTEMY HayYHBIX
MpEJCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS YEIIOBEKA, MPUPOIBI M OOIECTBA, TOHUMAaHHE
MaTeMaTH4YEeCKOM HayKH Kak c(hepbl 4eI0BEYECKOM IS TENbHOCTH, STAoOB €€ pa3BUTHs U 3HAUUMOCTH JUIS
Pa3BUTHS IUBUIM3AIMY; OBJIAJICHUE SI3bIKOM MaTEMAaTUKU U MAaTEMaTH4YECKON KyIbTYpPOU Kak CpeACTBOM
[IO3HAHUS MUPA; OBJIAJICHUE POCTEUIITMMH HABBIKAMU HCCIIEI0BATEIbCKOM 1E€ATEIbHOCTH.

DQusuueckoe gocnumanue, Gopmuposanue Kyiomypvl 300p06bs U IMOYUOHATLHO2O OIA2ONONYHUL:
TFOTOBHOCTh NPUMEHATh MATEMaTHYECKUE 3HAHUS B MHTEpPEcax CBOErO 370pOBbs, BEIACHHUE 370POBOIO
oOpaza u3HH (30POBOE MUTAHWE, COATAHCHPOBAHHBIA PEXUM 3aHATHH M OTIbIXA, pErylIspHas
¢u3nveckas akTHBHOCTH); C(pOPMHUPOBAHHOCTh HAaBBIKA pe(IeKCHU, TPU3HAHUE CBOETO MpaBa Ha OIINOKY
U TaKOTO K€ IIpaBa Jpyroro 4ejoBeKa.

Oxonocuueckoe e6ocnumanue: OpPUEHTAlMs Ha NPUMEHEHHE MaTeMaTUYeCKUX 3HaHWM [uis
pelieHus 3a1a4 B 00JacTU COXPAaHHOCTH OKpY’KaloIlel CpeJibl, MIaHUPOBAHUS MOCTYIKOB M OLEHKH UX
BO3MOXHBIX TOCJIEICTBUN JUIsl OKpY’KaIOLEel Cpelibl; 0CO3HAHUE INI00AIIbHOTO XapaKTepa 3KOJOTUYECKUX
poOJIeM U yTel UX PelIeHuUs.

Jluunocmmuvie pesynbmamol, obecneyusarowue aoanmayuio 00yuaowjecocs K UMeHAIOUWUMC
VCIOBUAM COYUATLHOU U RPUPOOHOTU CPEObL:

J TFOTOBHOCTh K JIEUCTBUSAM B YCIOBHUSX HEONPEIEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO JIeATEIbHOCTh, B TOM YHCIIE€ YMEHHUE YUUThCA Y APYTUX JIIOJEH,
pHoOpeTaTh B COBMECTHOM I€ATEIHHOCTH HOBbIE 3HAHMSI, HABBIKM U KOMIIETEHIIUHU U3 OIbITa JPYTUX;

. HE00X0IMMOCTh (DOPMHUPOBAHMSI HOBBIX 3HAHWUW, B TOM 4Hcie (OpMYIHUpPOBAaHUE HJIEH,
MOHSTHS, TUTIOTE3bl 00 00BEKTAX U SBJIECHUSAX, B TOM YHCIIE paHEe HE W3BECTHBIX, OCO3HAHHUE Ae(PUIINTOB
COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, INIaHUPOBAHNUE CBOETO Pa3BUTHS;

o CIOCOOHOCTh OCO3HABAaTh CTPECCOBYIO CUTYAlLlMIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIUIO
KaKk BBbI30B, TpEOYIOIIMH KOHTpPMEp, KOPPEKTHUpOBaThb INpPUHMMaeMble pELIEHUs U JeicTBu,
(GbopMynHpOBaTh U OLICHUBATH PUCKHU U MOCIEACTBU, (OPMUPOBATH OMBIT.

Cneyuanvhvie TU4HOCMHbIE PE3YTLIMAMDbL.

. CIIOCOOHOCTh K OCMBICICHHUIO H JuddepeHnranuy KapTHHBI MHpPA, €€ BPEMEHHO-
MPOCTPAHCTBEHHOW OpTraHU3aIH;

o SMOIIMOHAIBHO-IIEHHOCTHOE OTHOIIEHHE K OKPYXKAWIIeH cpene, HEOOXOIUMOCTH ee
COXpaHECHHS U PAIlMIOHAIIBHOTO UCITIOIb30BaHUS;

o yMeHue (popMHPOBATH CTETUYECKHE YYBCTBA, BIICUATIICHUS OT BOCHPHUSTHS MPEIMETOB H
SIBIICHUH OKPY)KAIOIIET0 MUPA;

o TOTOBHOCTh K OCO3HAaHHOMY BBIOOPY HaJIbHEHIIEH NpoPecCHOHATBHON TPAaeKTOPUU B

COOTBETCTBUU C COOCTBEHHBIMU UHTEPECAMU M BO3MOKHOCTSIMH.

MertanpeaMeTHbIe pe3yJabTaThl

MeranpeaqMeTHble  pe3ysibTaTbl OCBOEGHUS IMPOrpaMMbl ydeOHOro mpeamera «AnreGpa»
XapaKTepU3yIOTCA OBJIQJICHUEM YHHUBEPCAJIbHBIMH I103HABATEIbHBIMHU JCHCTBUSAMH, YHHUBEPCAIbHBIMU
KOMMYHHUKaTUBHBIMH JE€HCTBUSMHU U YHUBEPCAIbHBIMH PETYISITUBHBIMU JCHCTBUSAMMU.

VHuBepcallbHble MO3HABaTeJIbHbIe JCHCTBUS  obOecneunBaioT  (GOpMHpOBaHHE  0a30BBIX
KOTHUTUBHBIX TIPOLIECCOB OOydarouuxcsi (OCBOEHME METOJIOB TIO3HAHUS OKpYXKAIOIIEro MHUpa;
MIPUMEHEHHE JIOTUYECKHX, UCCIIEJOBATENIbCKUX Olepaluid, yMeHui paboTaTh ¢ HHPOpMaLueil).

basosvie nocuveckue oeticmsus:

J BBISBJIATh M XapaKTepU30BaTh CYIIECTBEHHbIE IMPHU3HAKKM MaTEeMaTUYeCKHX OOBEKTOB,
MOHATUH, OTHOIIEHUH MeXIy MNOHATUAMH; (HOPMYIHPOBATh OINpPENAEICHUs MOHATHHA; yCTaHABIUBATbH
CYIIECTBEHHBIN MpHU3HAK KJIAacCU(PUKALMU, OCHOBAaHMS M OOOOLICHHS U CpaBHEHUS, KPUTEPHH
IIPOBOJMMOTO aHAJIN3a;

L4 BOCIIPUHUMATD, (I)OpMyJIHpOBaTB )51 HpCO6pa3OBBIBaTL CYXXICHUA: YTBCPAUTCIIbHBIC U
OTPULATCIIBHBIC, CIMHUYHBIC, YaCTHBIC U O6H_[I/Ie; YCJIOBHBIC;
L4 BBIABJIATE MAaTCMATUUCCKUEC 3aKOHOMCPHOCTU, B3aMMOCBA3U U IMPOTHUBOPCUYHSA B (I)aKTaX,

JIAHHBIX, HAOJIOJEHUAX M YTBEPXKICHMAX; MpeAiaraTb KpUTEpPUU JJIS BBIABICHHUS 3aKOHOMEPHOCTEH U
[IPOTUBOPEUNI;



J JeTaTh BBIBOJBI C HCIIOJIb30BAaHHMEM 3aKOHOB JIOTMKHM, JEIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIHOUYECHUH, YMO3AKIIOUYEHHUN IO AHAJIOTHH;

J pa3duparb J0Ka3aTeNbCTBA MAaTEMATUYECKUX YTBEPXKICHHN (TPSMBIE U OT MPOTHUBHOTO),
MPOBOJIUTH CAMOCTOSATENBHO HECIIOKHBIE JIOKA3aTeIbCTBA MAaTEMaTHUECKUX (DaKTOB, BBICTPAUBAThH
apryMEHTaIUIO, IPUBOIUTH IPUMEPHI K KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS ;

. BBIOMpaTh croco0® pemieHWst Y4eOHOM 3agauM (CpaBHMBATh HECKOJIKO BapHUaHTOB
pereHus, BEIOUpaTh HanOoJIee MOIXOAAINHI ¢ YIETOM CaMOCTOSTEIBHO BBIICICHHBIX KPUTEPUEB).

baszosvie uccneoosamenvckue dericmeus:

J WCIIOJIB30BATh BOMPOCH! KaK MCCIEI0BATEIbCKAN HHCTPYMEHT MO3HAHMS; (POpMYIHpPOBATH
BOTIPOCHI, (PUKCHUPYIOIIKME MNPOTHBOPEUYUE, MpOOJIEeMy, CaMOCTOSITEIHbHO YCTaHABIMBATh HCKOMOE U
naHHOE, (POPMHUPOBATH THIIOTE3Y, APT'yMEHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

J MPOBOJIUTH TI0 CAMOCTOSTENBHO COCTABICHHOMY IUIaHY HECJIOXKHBIN OSKCIIEPUMEHT,
HEeOOJIbIIOE MCCIIEOBAHNE 110 YCTAaHOBJICHUIO 0COOEHHOCTEM MaTeMaTH4YeCKOro 00bEeKTa, 3aBUCUMOCTEN
00BEKTOB MEX]Ty COOO0M;

J CaMOCTOSITEIEHO (POPMYIHPOBATH 00OOIIEHHUS U BBIBOJIBI MO PE3yIbTaTaM MPOBENEHHOTO
HAOJIO/IEHNUs, WCCIICIOBAHUs, OILICHUBATh JIOCTOBEPHOCTHh IIOJYYEHHBIX pE3yJIbTaTOB, BBIBOJIOB H
00001IEHHNI];

J MPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIIBUTATH MPEAIIOIOKEHUS O
€r0 pa3BUTHH B HOBBIX yCIIOBUSIX.

Paboma ¢ ungopmayueti:

. BBISIBJISITh HEJIOCTATOYHOCTh W M30BITOYHOCTHh MH(POPMAINH, JAHHBIX, HEOOXOIUMBIX IS
pelieHus 3a1a4u;

. BBHIOMpaTh, AHAIM3UPOBATh, CHCTEMATH3WPOBaTh M HHTEPIPETUPOBATH HHEOOPMAITHIO
Pa3IMYHbIX BUJOB U (POPM MpEACTaBICHUS;

. BBIOMpaATh (QOopMy MpeAcTaBiIeHUS MUHPOpPMAIMK M WIUIIOCTPUPOBATH peIIaeMble 3a/1auu
cXeMaMu, AuarpaMMaMH, HHOU rpaduKoi M 1X KOMOWHAIUSAMU;

. OIICHUBATh HAAEKHOCTh MH(MOPMAIMU MO KPUTEPHUSIM, MPEUIOKEHHBIM YUHUTEIEM WIH

copMyITHPOBaHHBIM CaMOCTOSITEIIEHO

VHuBepcalbHBIE ~ KOMMYHMKATHBHBIe  JeicTBHs ~ oOecreumBarOoT  c(hOPMHPOBAHHOCTH
COIIMAJIbHBIX HAaBBIKOB 00yYarOIINXCH.

Obuwenue:

J BOCIIPUHUMATh U (HOPMYITUPOBATH CYXAEHHS B COOTBETCTBHU C YCIOBUSIMH M ICISMH
OOIIEHHS; SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHS B YCTHBIX W MHCHMEHHBIX TEKCTaX,
J1aBaTh MMOSICHEHHUS 110 X0y PELICHHUS 33/1a41, KOMMEHTHPOBATh MOJIYYCHHBIH Pe3ysbTaT;

J B X0/1¢ OOCYKIEHHs 3a/laBaTh BOIMPOCHI IO CYIIECTBY OOCYXIaeMOil TeMbl, MpoOIeMBl,
pelraeMoii 3a1a4u, BHICKa3bIBaTh UJIEH, HAIIEJICHHbBIC HA TIOMCK PELICHUS; COTIOCTABIISATH CBOH CY)K/CHUS C
CYKICHUSIMH JPYyrHX YYacTHHKOB JMajiora, OOHAPYKHMBaTh pa3lIMuMe M CXOJICTBO MO3HIMIHA; B
KOPPEKTHOH opme GpopMyIupoBaTh pa3HOTIIACHS, CBOM BO3PaKEHHUS,;

J NPEACTAaBIATh PE3YJAbTAaThl PEIICHHs 33/Jaud, SKCIIEPUMEHTA, HCCICJOBAaHHS, INPOEKTA;
CaMOCTOSITEIFHO BBIOMPATh (opMaT BBICTYIUICHHS C Y4ETOM 3ajad MPE3CHTAlUd U OCOOEHHOCTEH
ayJUTOPHH.

Compyonuuecmeo:

J MOHMMAaTh U HCIOJB30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUAYAIbHOU pabOTHI MpH
peleHnH yuyeOHbIX MaTeMaTHYeCKUX 3ajJay; IPUHUMATh 11e€Jb COBMECTHON AEATENbHOCTH, IJIAHUPOBATh
OpraHu3alluI0 COBMECTHOW PabOTHI, paclpesienaTh BUAbl padoT, 10roBapuBaThcs, 00CYKAaTh MPOLECC U
pe3yabTat paboThl; 0000I11aTh MHEHUS! HECKOJIBKHX JIFO/EH;

o y4acTBOBATh B TPYNIOBBIX (opMax paboThl (00CYXIeHHs, OOMEH MHEHHUSIMH, MO3TOBbIE
HITYPMBI U JIp.); BBIIIOJHATH CBOIO YacTh pabOThl U KOOPJUHUPOBATH CBOU JEHCTBUS C APYTMMHU WIEHAMU
KOMaH/Ibl; OI[EHHBATh KA4eCTBO CBOETO BKJIAJa B OOLIMI MPOJYKT MO KPUTEPHUSIM, cHOPMYIHUPOBAHHBIM
YYaCTHUKaMU B3aUMOJICHCTBHUS.

VYHuBepcallbHble PperyJsiTUBHbIE JICHCTBHS 00ecneunBaloT (OPMHUPOBAHUE CMBICIOBBIX
YCTaHOBOK U JKU3HEHHBIX HAaBBIKOB JINYHOCTH.

Camoopeanuzayus:



. CaMOCTOSITEIIbHO COCTABJIATH IJIaH, AJITOPUTM PELICHUS 3a7a4ull (WM €ro 4acTh), BEIOUPATh
crnoco0 pemeHus: ¢ y4éToM UMEIOIINXCSl PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CamokoHmpons.

. BJIAJIETh CHOCOOAMH CaMOTPOBEPKH, CAMOKOHTPOJIS Mpollecca W pe3yinbTaTa peUIeHHsS
MaTeMaTUYECKOM 3a1a9H;

J MpPEeIBUJIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHMKHYTh IpU PEIIEHUU 3a/adl, BHOCUTH
KOPPEKTHBBI B JIEATEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB, HAWJICHHBIX OIINOOK, BBISBICHHBIX
TPYIHOCTEN;

J OIICHUBAaTh COOTBETCTBUE pPE3yibTaTa JESATEIIBHOCTH IOCTABJICHHON LEIU U YCIOBHSM,
OOBSICHATH TPUYMHBI JOCTMIKCHUS WM HEIOCTHIKCHHS IeNIM, HAXOIUTh OIIMOKY, aBaTh OLECHKY
MPHUOOPETEHHOMY OIIBITY.

IIpenmeTHble pe3yJibTaThl

7 KkJ1acc

Ymucna v BbIYUCTICHUS

BoeinmonHATh, coderas yCTHblE W THCbMEHHbIE MPUEMBI, apu(MeTHdYecKue JAeHCTBUA C
paloHaIbHBIMU YHCIIAMHU.

Haxonuth 3HaueHUs YMCIOBBIX BBIPAKEHUI; MPUMEHSITh pazHooOpa3Hble CHOCOOBI M IPUEMBI
BBIYMCIICHUS 3HAUEHUN JPOOHBIX BBIPAXKEHUI, COIEPKALUX OOBIKHOBEHHBIE U AECATUYHBIE APOOU.

[lepexonuThk OT 0HOM (popMBI 3amUCH YuCeN K Apyroil (mpeoOpa3oBhIBaTh JAECATUUHYIO IpoOb B
O0OBIKHOBEHHYIO, 0OBIKHOBEHHYIO B JIECSITUYHYIO, B YACTHOCTU B OECKOHEUHYIO JIECATUYHYIO APOOB).

CpaBHUBATh U YHOPSAIOUYNBATH PAllMOHAJIbHBIE YUCIIA.

OKpyrasTh yucia.

BbINONHATE NPUKHUIKY U OLIEHKY pe3ylbTaTa BBIUMCICHUN, OLEHKY 3HAYEHUI YHCIOBBIX
BBIPAKCHUM.

BBINOJIHATE AEUCTBHS CO CTENEHSIMHU C HATYPAIbHBIMU NOKA3aTENAMM.

[IpuMeHATh IPU3HAKY JEIUMOCTH, Pa3I0KEHUE HA MHOKUATEIHN HATYyPAJIbHBIX YHCEI.

PemaTte NpakTHKO-ODHEHTUPOBAaHHBIC  3aJa4yd, CBS3aHHBIE C OTHOUICHHEM  BEJINYMH,
IIPONOPLHMOHAIBHOCTBIO BEJIMYMH, IPOLEHTAMH; HHTEPIPETHPOBATh DPE3YIbTATHl PEIICHHsS 3a1ad C
y4€TOM OTpaHUYEHUH, CBA3AHHBIX CO CBOMCTBAMHU PacCMAaTPUBAEMbIX OOBEKTOB.

AsiredOpanyeckue BbIpasKeHU s

Hcnonp3oBate anreOpanyeckyto TEPMHUHOJIOIMIO M CHMBOJIMKY, IPUMEHATH €€ B Ipolecce
OCBOEHMS y4eOHOT0 MaTepuania.

HaxonuTh 3HaueHust OyKBEHHBIX BBIPAKEHHH IIPU 3aJJaHHBIX 3HAUEHUSX [IEPEMEHHBIX.

BbinonHATe npeoOpa3oBaHMs LENOI0 BBIPAXKEHHWS B MHOTOYIEH IPUBEAEHUEM MOJOOHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINOJIHATE yMHOXKEHUE OJHOUWIEHA Ha MHOTOWIEH M MHOIOYJICHA HA MHOTOWIEH, IPUMEHSTH
(bopMyIbl KBaipaTa CyMMBI U KBajjpaTa pa3HOCTH.

OcCy1ecTBIATh pa3l0oKeHUEe MHOIOWIEHOB HAa MHOXHUTEIH C IOMOIBIO BBIHECEHHUS 3a CKOOKU
00I11er0 MHOXKHTEJS, TPYIIMPOBKYU CllaraeMbIX, IpUMEHEHUs (POPMYI COKPALIEHHOTO YMHOKEHHUS .

[IpuMensaTh mpeoOpazoBaHMsi MHOTOWIEHOB JUISl PELICHMs pa3IMYHbIX 3a7ady M3 MaTeMaTHKH,
CMEKHBIX ITPEIMETOB, U3 PEAIbHON IIPAKTHUKH.

Hcnonb3oBaTh CBOMCTBa CTENEHEH ¢ HATypajJbHBIMU [OKa3aTeNsIMU Uil IpeoOpa3oBaHUs
BBIPaXKCHUI.

YpaBHeHHS U HEPABEHCTBA

Pemats nnHelHbIE ypaBHEHNUS ¢ OAHOM NIEPEMEHHOM, MPUMEHSSA IIPaBUIIa IEPEX0IA OT UCXOJHOTO
YPaBHEHUS K paBHOCWIBHOMY eMYy. [IpoBepsTh, ABISETCS JIM YUCIIO KOPHEM YPaBHEHHSI.

[TpumMensTh rpaduyeckre METOAbl IPH PEIIEHUH JIMHEHHBIX YPABHEHUH U UX CUCTEM.

[TonbGupath mpuUMepbl Map YMCEN, SBISIOUIMXCS PEIICHHEM JIMHEHHOTO ypaBHEHHMS C JBYMs
IIEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH T'padUK JUHEHHOrO ypaBHEHHUS C JBYMs INE€PEMEHHBIMHU;
MOJIb3YACh TpaUKOM, TPUBOAUTH MPHUMEPHI PEIIEHUS] YpaBHEHUS.

Pemate cuctemsbl ABYX JIMHEHHBIX YPaBHEHUH C IByMs [IEPEMEHHBIMH, B TOM YHCJE I'padUuecKHu.

CocraBisaTh U pemiaTh JUHEHHOE ypaBHEHHE WM CUCTEMY JIMHEHHBIX YPAaBHEHUI IO YCIOBHIO



3a/1a4y, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aa4U ITOJY4CHHBIN pe3yibTart.

Koopaunartel u rpadpuku. ®yHkuuun

Ha xoopamnHaTHOW TpsiMON w300pakaTh TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM KOOPAWHATAM,
JIy4H, OTPE3KU, UHTEPBAJIbL; 3alIMChIBATh YMCIIOBbIE IPOMEKYTKH Ha alNreOpandeckoM si3bIKe.

OTMeyaTrh B KOOPAMHATHOM IJIOCKOCTH TOYKH IO 3aJlaHHBIM KOOpIMHATaM; CTPOUTH rpaduku
TUHEUHBIX QyHKIUH. CTpouTh rpaduk GyHKINN y = X.

OnuceiBaTh C NOMOIIbIO (PYHKIMI H3BECTHBIE 3aBUCHUMOCTU MEXKAY BEIMYMHAMU: CKOPOCTb,
BpeMsl, paCCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOUMOCTD; IIPOU3BOJUTENBLHOCTD, BPEMsI, 00bEM PadOTHI.

Haxonuts 3HaueHne (PyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[lonnmaTe rpaduyecknii croco0® TpeACTaBICHUS M aHAIW3a HWHPOPMALMHU; H3BJICKATH WU
MHTEPIPETHPOBATh HHPOPMALIUIO U3 TPAPHUKOB PEATHHBIX IMPOLIECCOB U 3aBUCHUMOCTEH.

8 KVIACC

Yucisia 1 BBIYUCICHUSA

Hcnonp30BaTh HavanbHBIE MPEICTABICHNS O MHOKECTBE JEHCTBUTEIIBHBIX YHACEN JUISl CPABHEHMS,
OKPYIJICHHS ¥ BBIYMCIICHUI; N300pa)xkaTh JICUCTBUTEIIbHBIC YHCIIAa TOYKAMU Ha KOOPAMHATHON TIPSIMOIA.

[IpumeHsaTh NMOHATHE apU(PMETHUYECKOTO KBAJAPaTHOIO KOPHS; HAXOJUTh KBaJpaTHbIE KOPHH,
HCIOJIb3YS MPU HEOOXOJMMOCTH KaJbKYJSATOP; BBIMOIHIATH IPE0Opa30BaHusl BBIPAKEHUHN, COAEpIKALINX
KBaJpaTHbIE KOPHH, UCIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonb30BaTh 3amucy OOJBIIMX W MaJIbIX YUCEN C MOMOIIBIO0 JECATUYHBIX ApoOed U cTeneHen
yucna 10.

AJiredpanyeckue BbIpaKeHUs

[IpyMeHSTh MOHATHE CTENEHH C LIETBbIM MMOKA3aTeNIeM, BBIIOJIHATh IPe0Opa3oBaHusl BbIPAKEHHI,
COJIEpKAIIUX CTEIEHHU C LEJIbIM IT0Ka3aTEIEM.

BbINoNHATE TOXAECTBEHHbIE NMpeoOpa3oBaHMs pallMOHAIbHBIX BBIPAKEHUN Ha OCHOBE MpaBUII
NeMCTBUI HAaJl MHOTOWIEHAMHU U aJIreOpandecKuMHU JpoOsiMu.

PacknanpiBaTe KBagpaTHBIA TPEXUIEH HA MHOKUTEIH.

[IpumensaTs npeoOpa3zoBaHUsl BBIPAKEHUM JUIsl PEIICHUs pa3IMYHBIX 3a/ad M3 MaTeMAaTHKH,
CMEXHBIX [TPEAMETOB, U3 PEATIbHON IIPAKTUKH.

9 KITIACC

YpaBHeHUsI M HEPABEHCTBA

Pewrate nuHeliHble, KBaApaTHbIE YPABHEHUS M PALMOHAJIbHBIE YPaBHEHHUsI, CBOJAILIUECS K HUM,
CUCTEMBI JIByX YPABHEHHI C IByMsl IEPEMEHHBIMU.

[IpoBoauTh mpoOCTEHIINE HCCIAEAOBAHUS YPAaBHEHUN W CHUCTEM YPaBHEHHUW, B TOM YMHCIIE C
MpUMEHeHHEeM TpaduyecKuX MpeAcTaBleHui (yCTaHaBIMBaTh, MMEET JIM YpaBHEHHE WIM CHCTEMa
YpaBHEHU PEILICHUS, €CITH UMEET, TO CKOJIBKO, H TIp. ).

[lepexouTh OT CIOBECHON (OPMYITHPOBKH 3aadyu K e€ anreOpanyeckoil MOJelu ¢ MOMOIIbBIO
COCTaBJICHUSl YPaBHEHUSI WM CUCTEMbl YpPaBHEHUW, MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4yl MOJYYEHHBIN pe3ynbTart.

[IpuMeHATh CBOICTBA YMCIIOBBIX HEpPABEHCTB JJIsi CPaBHEHHUs, OLICHKW; pellaTh JIMHEWHbIE
HEpaBeHCTBA C OJHON MEPEMEHHONW U MX CHCTEMBI, JaBaTh IpaUyecKyl0 WILTIOCTPAIMI0 MHOKECTBa
pelIeHui HepaBEHCTBA, CUCTEMbl HEPABEHCTB.

DyHKUUH

[lonuMaTh M UCNONB30BaTh (PYHKIMOHAIbHBIE MOHATHS M S3bIK (TEPMUHBI, CHUMBOJIMYECKHE
0003HaueHMsI); ONpeAeNisITh 3HadeHHe (YHKUMU N0 3HAYCHUIO apryMeHTa; ONpEeAeNsaTh CBOMCTBa
¢byHKIMY 110 e€ rpaduky.

Ctpoutb rpaduku 31eMEHTapHbIX (GYHKUUN BHIa Y :g, y=x2y=x3y=Vxy=|x
OIMCBIBATH CBOMCTBA YMCIOBOM (QpyHKIMHU O €€ rpaduKy.



10 KJIACC

Ymucna v BbIYMCICHUS

CpaBHUBaTh U YIOPSA0UYMBATh PALIMOHAJIBHBIE U UPPALIMOHAIIBHBIEC YHCIIA.

BeimonHaTe apudmeTrnueckue ACUCTBUS C pALMOHAIBHBIMH YHMCIAMH, COYeTas YCTHbIE U
[IMCbMEHHBIE TPUEMBI, BBITIOJIHATH BBIUUCICHUS C UPPALMOHAIBHBIMU YU CIAMU.

Haxonuths 3HaueHMs CTENEHEN C LEeNbIMM IIOKa3aTeJIMU W KOPHEW; BBIYUCIIATH 3HAYCHUS
YHCJIOBBIX BBIPAXKECHUH.

OxpyryiaTh AEWCTBUTEIbHBIE YKCIIA, BBIIOJHATH MPUKUIKY pEe3y/bTaTa BBIYMCIECHUH, OLIEHKY
YHCJIOBBIX BBIPAXKEHUH.

YpaBHeHUS U HEPABEHCTBA

Pemarp suHeliHble W KBaJpaTHbIE ypaBHEHMs, YpPaBHEHHs, CBOJSIIMECS K HUM, IpocTeiIne
IPOOHO-PANMOHAIBHEIC YPABHCHHUS.

Pemars cucreMbl [BYX JMHEMHBIX YpaBHEHUH C JByMs IE€PEMEHHBIMH M CHCTEMBI JIBYX
YpaBHEHHUM, B KOTOPBIX OJTHO YPaBHEHUE HE SIBJISIETCS TMHEWHBIM.

PemaTh TekcTOBBIE 3a/1a4M ANreOpandeckuM CIOCOOOM € MOMOIIBIO COCTaBICHUS YPABHEHUS WM
CUCTEMBI JABYX YPaBHEHHH C IByMs NI€PEMEHHBIMHU.

[IpoBoauTE NIpOCTEHIINE HCCIEAOBAHUS YPAaBHEHUM W CHCTEM YPAaBHEHHH, B TOM YMHCIE C
MpUMEHEHHEeM TpauyecKuX MpeAcTaBleHu (yCTaHaBIMBaTh, MMEET JIM YpaBHEHHME WIM CHCTEMA
YpaBHEHUH pellIeHus], €ClIi UMEET, TO CKOJIbKO, U TIp.).

Pemath nuHeliHble HEpaBEHCTBA, KBaApaTHbIE HEPABEHCTBA; M300pakaTh pelleHre HEPaBEeHCTB Ha
YHUCJIOBOW MPSMOM, 3aIMChIBATh PEIIECHUE C IIOMOIIBI) CUMBOJIOB.

Pemrate cucTteMbpl JMHEHHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKIIOYAOIIHME KBAJpaTHOE
HEPaBEHCTBO; U300pakaTh pellieHue CUCTEMbl HEPAaBEHCTB Ha YHCIIOBOM MPSIMOM, 3aMHUCHIBaTh PELICHHE C
ITOMOIIIBIO CUMBOJIOB.

Hcnosb30BaTh HEPABEHCTBA MIPH PEIICHUH PA3IMYHBIX 3a1a4.

D yHKUUHA

Pacnio3HaBare (QyHKIMM H3ydyeHHbIX BUAOB. [loKa3piBaTh CXEMAaTHYECKH PACHOJIOKEHHE Ha

y y K
KOOp/MHATHOI TUI0CKOCTH rpadukos Gynkuumii Bua: y = kX, y =kx + b,y ==,y = ax? +bx +c,y=x?,

y= VX, y = |x| B 3aBucUMOCTH OT 3HaUeHHI KOA()DHIIUEHTOB; OTUCHIBATH CBOUCTBA (DYHKIIHH.

Crpoutb U HM300paxaTh CXeMaTHUECKU Ipa@UKu KBaJIpaTUYHBIX (YHKIIMI, ONMUCHIBATH CBOKWCTBA
KBaJIpaTUUHBIX QYHKIUI N0 UX rpaduxam.

PacnioznaBare kBajpaTHuHyl0 (GYHKIUIO MO0 (opMyie, HTPUBOIUTH HpPUMEphl KBaJApaTHUHBIX
GyHKIMN U3 peaabHON KU3HU, PUIUKU, TEOMETPUH.

Apudmernyeckasi ¥ reoMeTpUYecKas MPOrpeccuu

PacrioznaBath apu(pMeTHYECKyI0 U T€OMETPHUUECKYIO IPOrPECCUU MPU Pa3HBIX crioco0ax 3a1aHusl.

BbInoyHATE  BBIYMCICHUS C UCHOJB30BaHUEM (GOpMyn N-TO WieHa apuPMETHUYeCKO U
reOMETPUYECKON MPOTPECCHIA, CyMMBI IEPBBIX N YJICHOB.

N300paxkaTh 4eHbl NOCIEI0BATEIHHOCTH TOUKAMHU Ha KOOPIUHATHOMN TIOCKOCTH.

Pemarp 3amaun, cBs3aHHBIE C YUCIOBBIMH TOCIEIOBATENLHOCTSIMH, B TOM YHCIE 3aa4d M3
peallbHOM JKU3HHM (C HCTIOIb30BAaHUEM KAbKYISITOPA, IU(PPOBBIX TEXHOJOTHUIA).



TemaTnueckoe NJIAHMPOBAHME C YKAa3aHHEM KOJMYECTBA aKaJeMUYeCKHX YaCOB, OTBOJIMMBIX HA OCBOEHHE KAKI0il TeMbl Y4eOHOI0
npeaMeTa U BO3MOKHOCTh MCI0JIb30BaHus 10 310oif Teme I(L))OP

7 Kkaace
Ne HaumeHoBaHue KosnuecTBo OcHoOBHOE cofep:KkaHue Buapl nesiTeJIbHOCTH 00y4aIOIIMXCH C DJIeKTPOHHBbIE
n/n pa3aesoB U TeM 4acoB yueToMm padoyeil mporpaMmmbl (undposbie)
NPorpamMmbIl ° o BOCIIUTAHUS o0pa3oBaTe/bHbIE
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2
z = 5 = pecypchl
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1 | Yucna u BbIUMCIICHHUS. 25 1 0 | IlonsaTtne pannonansHOTO yncna. | CucrematusupoBaTh u  oboramath | bubmmorexa [IOK

PaumonanpHbIE UnCcia

Apudmernueckue JAEUCTBUS C
palMOHaIbHBIMU YHCIIAMHU.
CpaBHeHue, YHOpSAI0OYMBAHUE
palMOHATIbHBIX YHCE.

Crenenpb c HaTypaJbHbIM
IIOKa3aTeJIeM.

Pemmenye OCHOBHBIX 3amay Ha
IpoOu, TPOLEHTHl W3 pEaTbHOU

MIPaKTHUKH.

[Tpusnaku JIEJIMMOCTH,
pa3lioKEHUsT Ha  MHOXXHTEIHU
HaTypaJbHBIX YUCE.

Peanbubie 3aBucumoctu. Ilpsmas
u oOparHas
MIPOTIOPITMOHAIIBHOCTH.

3HAHUSI 00 OOBIKHOBEHHBIX )44
JECATUYHBIX JPOOSX.

CpaBHUBATh W YIOPSJIOYMBATH JPOOH,
npeoOpa3oBbIBasi MPU HEOOXOAUMOCTH
JIECSITUYHBIE ApOOM B OOBIKHOBEHHEIE,
OOBLIKHOBEHHBIE B  JIECATHYHBIE, B
YaCTHOCTH B OCCKOHEUYHYIO
JECATUIHYIO APOOb.

[IpumMeHaTh pa3HOOOpa3HBIE CIIOCOOBI 1
IPUEMBI BBIYMCIICHHS 3HAYEHUH
IpOOHBIX  BBIPAKEHUH, COJEpIKAIIUX
OOBIKHOBEHHBIE M JIECATUYHBIC APOOH:
3aMEHATh npu HEOOXOIMMOCTH
JNECSITUUHYIO ApOOb OOBIKHOBEHHOW H
OOBIKHOBEHHYIO JIECATUYHOM,
NPUBOJUTL  BBIpaXKeHHUE K  (dopme,
Haubosee ymoOHOW Ui BBIYUCICHUM,
peoOpa3oBEIBATh IPOOHBIE BEIPAKCHHS
HA YMHOXEHHE U JIeJICHHE JECATHUYHBIX
opobeil K JeWCTBUSM € IENBIMU
YHCIIAMU.

[IpuBOIUTH YKCIOBBIE W OyKBEHHBIC
IpUMephl CTENEHH C HaTypalbHBIM
IoKasareyneM, OOBICHSAS  3HAYCHUS

https://m.edsoo.ru/7f
415b90
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OCHOBAaHMS CTEIEHW U TIOKa3aTels
CTETIeHHU, HaXOAUTh 3HAUCHUS CTEICHEN
Buga a n (a — ar000e paroHaIbLHOE
YHUCI0, N — HATYpaJIbHOE YHCIIO).
[ToHuMaTh CMBICT 3amUCH  OOJBLIMX
YHUCEIl ¢ TIOMOIIBIO JECSITHYHBIX IPOOCH
u cteneHed yucna 10, IpUMEHsTh UX B
pEaTbHBIX CUTYaIHX.

[lpuMeHSATh  TPHU3HAKU  JICTTMMOCTH,
pa3ioKeHus Ha MHOKHUTEITN
HATYpPaJIbHBIX YHCEIL.

Pemare 3amaun Ha 4YacTH, MPOICHTHI,
MPOMOPIIMY, HA HAXOXKIACHUE JpOoOH
(IpolIeHTa) OT BENIMYMHBI U BEIWYHHEI
mo e€ gapobu (TpoleHTy), aApoou
(mpo1ieHTa), KOTOPBIA COCTaBISET O/HA
BCJIMYMHA OT Jpyroi. IlpuBomuTs,
pa30uparh, OLIGHHBATh  pa3jIM4yHbIC
peIlleHNs, 3aIUCH PEIIeHUN TEKCTOBBIX
3ajad.

Pacno3naBaTe U OOBACHSATH, OMHUPASACH

Ha oTpe/ieNieHus, npsMO
POMOPLUOHAIIbHBIE u obpaTHO
PONOPLUHOHAIIbHBIE 3aBUCHUMOCTHU
MEXAYy  BEJIMYMHAMU; MIPUBOIUTH

OpUMepbl  3TUX  3aBUCUMOCTEH U3
pealbHOTO MHpa, U3 JIPYTHX y4eOHBIX
PEIMETOB.

Pemarh  mpakTHKO-OpPUEHTUPOBAHHBIC
3aJa4u Ha APOOU, MIPOLIEHTHI, IPSIMYIO U
o0OpaTHyI0 MPOIMOPLHUOHATILHOCTH,
MPOMOPLUH.

Jmarnor, HarpaBJICHHBII Ha TIPOSBICHHE
WHTEpeca K MPOUUIOMY M HaCTOSLIEMY
POCCUICKON MaTeMaTHKH, LIEHHOCTHOE
OTHOIIICHHE K JNOCTHKEHUSIM




POCCHUIMCKHX MaTEMAaTUKOB u
POCCHUICKOM MaTEMaTHYECKOM UIKOJIbI,
K HCIIOJIB30BaHHIO 3THUX I[OCTI/I)KCHI/Iﬁ B
JPYTUX HayKax M NPUKIAJAHbIX chepax.

Anrebpandeckue
BBIPAKCHHUA

27

bykBennbie BBIPKCHUSL.
[Tepemennsle. Honyctrumele
3HAYCHUS MePEMEHHBIX.
DOpMyIIBL.

[IpeobpazoBanue OYKBEHHBIX
BBIPAYKEHU, pacKphITHE CKOOOK U
MIpUBEJCHUE O I0OHBIX
CJIaraeMbIX.

CaoiicTBa CTEIIEHU c

HaTypaJIbHBIM [TOKA3aTEIIEM.

MHoro4JieHsl. CroxxeHne,
BBIYMTAHUE, YMHOKEHUE
MHOTOYIEHOB. DopMmyJIbl
COKpPanEHHOTO YMHOKEHHUSL.

Pa3znoxxenne MHOTOWICHOB Ha
MHOXHATEIHN.

OBnazers anredpandeckoiu
TEPMUHOJIOTUEH u CHUMBOJIMKOM,
IPUMEHATh €€ B IIPOLIECCE OCBOCHUSA
yueOHOro Marepuaia.

Haxonuts 3HauEHUs OYKBEHHBIX
BBIPAKEHUI NP 3aJaHHBIX 3HAYEHUSIX
OYKB; BBINOJHATh BBIUUCICHUS IO
dbopmymnam.

BeimonHsaTe mpeoOpazoBaHus  1EJIOTO
BBIPA)KEHUSI B MHOTOWIEH MPUBEACHUEM
MOJOOHBIX  CJaraeMblX, PacKpbITHEM
CKOOOK.

BbInoNHATE YMHOXKEHUE OJHOWIEHA Ha
MHOTOYJIEH M  MHOIOWIEHa  Ha
MHOTOYJIEH,  TPUMEHATH  (OPMYIbI
KBaJlpaTa CyMMBbI U KBaJlpaTa pa3HOCTH.
OcCyniecTBISITh pa3ioxKeHue
MHOTOYJICHOB Ha MHOXHUTEIU MYTEM
BBIHECEHHMsI 32  CKOOKM  o0miero
MHOKUTENS, MPUMEHEHUS (QOPMYIIbI

pa3HOCTH KBaJIpaToB, bopmyn
COKpAIIEHHOTO YMHOKEHHUSI.
[TpumeHsTH npeoOpazoBaHue

MHOTOYIEHOB Ul PEIIEHUS Pa3INYHbIX
3aJa4y M3  MareMaTHKH, CMEXKHBIX
IIPEIMETOB, U3 PEAIbHOM IIPAKTUKHU.
3HAKOMUTBCA C HCTOPUEN pa3BUTHSA
MAaTE€MAaTHKH.

Juanor, HanpaBJIEHHBI Ha OBJIaJCHUE
A3BIKOM MaTeMaTUKHU U
MaTeMaTHYECKOU KYJIBTYPOI1 Kak
CPEACTBOM MO3HAHUs MUpA.

bubmmoreka [{OK
https://m.edsoo.ru/7f
415b90
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VYpaBHEHHUs U HEPABEHCTBA

20

VYpaBHeHue, IpaBuIIa
npeoOpa3oBaHUs ypaBHEHUS,
PaBHOCHUIIBHOCTb YPaBHEHHUH.
JluHeitHOe ypaBHEHHE C OJHOM
MEPEMEHHOM, PELICHHUE JTMHEUHBIX
ypaBHeHul. Pemenue 3amau ¢
IIOMOIIBIO YPaBHEHHM.

JIuneliHOE ypaBHEHME C JBYMS
NEPEMEHHBIMH U €0 TpaduK.

Cucrema JBYX JIUHEHHBIX
YpaBHEHU U c JByMS
NEPEMEHHBIMH.

Pemienne cucteM  ypaBHEeHUH
criocoOoM M0JICTAHOBKHU u

CIIOCOOOM CIIOKEHUS.

Pemate nuHElHOE ypaBHEHHE C OJIHOU
IIEPEMEHHOM,  IPUMEHssI  IIpaBWIIa
[epexojia OT MCXOJHOIO ypaBHEHUS K
paBHOCWIIBHOMY eMy 0oJiee TpOCTOTrO
Buga. llposepsitb,  sBiIseTcs  nH
KOHKPETHOE YHCJIO KOPHEM YPaBHEHHS.
[TonOupare nOpuMepsl Hap  YHUCEI,
ABJIAIOIIMXCS.  PELICHUEM JIMHEHHOTO
YpaBHEHUS C ABYMS IEPEMEHHbBIMHU.
Ctpouth B KOOpPAMHATHOM IUIOCKOCTHU
rpaduk JUHEHHOrO ypaBHEHUS C ABYMS
MEPEMEHHBIMH; TOJb3YysACh TpaduKoOM,
MIPUBOIUTH MIPUMEPBI pelieHus
YpaBHEHUS.

Haxoauth pelieHue CcHCTEMBbI JBYX
JUHENHBIX  YpaBHEHUHM C  JIByMs
MEPEMEHHBIMH.

CocTaBiiaTh U pelmiaTh ypaBHEHHE WIIH
CUCTEMY YPaBHEHHH IO  YCJIOBHIO
3aJa4H, MHTEPIIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJadu
MOJTyYECHHBIN pe3yJbTar.

VYueOHble CUTYyalluu, HalpaBJIEHHbIE Ha
AaKTUBHOE  y4YacTH€ B  PEUICHHUH
IIPAKTUYECKUX 3alad MaTeMaTU4eCKOU
HAIPABJICHHOCTH, OCO3HAHUE BAKHOCTHU

MaTeMaTHYeCKOro  oOpa3oBaHHs  Ha
OPOTSHKEHUH ~ BCEH  JKM3HM  JUIA
yCIIEIHO M npoheccuoHaNbHOM
JeSITENIbHOCTH u pasButue

HEO0OXOTUMBIX YMEHUM.

bubmnoreka  IIOK
https://m.edsoo.ru/7f
415b90

Koopnunatel u rpaduxmu.
OyHKIUY.

24

Koopaunara Touku Ha npsmoil.
Yucnossie MIPOMEKYTKH.
Paccrosnue MEXTY JIBYMSI
TOYKaMU KOOPJAMHATHOU IPSIMOM.
[IpssmoyroneHas cucTeMa

Ha xoopauHaTHO# npsiMoit H300pakaTh
TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATAM, 1y4H, OTPE3KH,
UHTEpBaJbl;  3allUCbIBATH  UX  Ha
areOpanyeckoM si3bIKe.

bu6mmoreka [JOK
https://m.edsoo.ru/7f
415bh90
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KOOpAWHAT Ha TUIOCKOCTH.
[Ipumeps! rpadukoB, 3amaHHBIX
dopmynamu. UreHue rpaduKoB
pEabHBIX 3aBUCUMOCTEN.
[onsitue  pynxmmm.  I'padux
¢ynkiun. CBolcTBa PyHKIIUH.
Jlunetinas ¢ynkums. [loctpoenue
rpadpuka JTUHEWHOW  (DYHKIHH.

I'paduk Gpynkumu y = |x|.

OtmeuaTh B KOOPAWHATHON IUIOCKOCTH
TOYKHM TII0 3aJaHHBIM KOOpJAWHATAM;
CTPOUTH rpaduxu HECJIOKHBIX
3aBHCHMOCTEH, 3aaHHBIX (HOpMyIamHu,
B TOM YHCJIE C TMOMOIIBIO IH(POBBIX

nabopaTopuil.

[TpuMeHsTh, W3y4aTh NPEUMYIIECTBA,
UHTEPIPETHPOBATD rpadudecKuit
Ccroco® TmpeicTaBleHUs U  aHalu3a
pazHooOpa3Hoit KU3HEHHOU
uH(pOopMaLUU.

OcBauBatp TIOHATHE GbyHKIUH,
OBJIAJICBATh (byHKIHOHATBHON
TEPMUHOJIOTHEN.

Pacnio3naBath NMHEHHYIO QYHKIUIO Y
kx + b, omuceiBaTe €€ cBoiicTBa B
3aBUCHMOCTH oT 3HAYEHU U
k03 durmentos K u b.

CrpouTth rpaduku THHEHHONW (PyHKIINH,
bynakumu y = |x|.

Hcnonb3oBath nudpoBbie pecypehl A
MOCTpPOCHUs TpadukoB (QYHKIUH W
M3y4yeHHsT WX CBOMCTB. IIpuBoauTh
MpUMEPBl JIMHEWMHBIX 3aBUCUMOCTEH B
pealibHBIX Ipoleccax U SIBICHUSIX.
TBopueckoe 3a7aHue, HAMpPaBICHHOE Ha
OBJIQJICHUE TMPOCTEUIITUMH HAaBBIKAMU
HCCJIEIOBATENIbCKON AESITEITbHOCTH.

IToBTOpEHME
o0o0nIeHue.

[ToBTOpEHHE OCHOBHBIX IOHITHN
U METOJIOB Kypca 7 Kiacca,
0000111eHrE 3HAHUH.

Breibupath, NpUMEHSATH  OLICHHUBATH

CHocoOBbI CPaBHEHHUS qucell,
BBIYHCIICHUH, npeoOpa3oBaHUi
BBIPAKCHUM, pELICHUs] YPABHEHU.

OcymiecTBiATH CaMOKOHTPOJIb
BBITOJIHAEMBIX JNEHUCTBUN u
CaMOIIPOBEPKY pesynbrara

BBIYUCIICHUH, npeoOpa3oBaHuii,

bubmuoreka  [[OK
https://m.edsoo.ru/7f
415bh90
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IIOCTPOCHUN.
Pemwars 3amaun U3 peanbHOM JKHU3HH,

NPUMCHITh MaTEMaTHYEeCKUE 3HAHUS
JUISL  pellieHus 3agad W3 JIPYrux
PEIMETOB.
Pemats TEKCTOBBIC 3aJa4y,
CpaBHHUBATH, BEIOHMpATH CTIOCOOBI
pelIeHus 3a/1a4H.
Oouree koanyecTBo 4YacoB mo | 102 6 0
nporpaMmme
8 ki1ace
Ne HaumenoBanue KoumuectBo OcCHOBHOE coep:KaHue Buabl 1eiTeJIbHOCTH 00y4AKOIIUXCS ¢ DJIeKTPOHHBbIE
n/n pa3fesioB U TeM 4acoB yueTom padoyeil NporpaMmMbl BOCIIMTAHUS (undposrbie)
NPOrpamMmbl ° © o0pa3oBaTe/ibHbIC
= S
= i pecypchl
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1 |Yucnma wu BbIYHCIHCHHS. | 22 1 0 | KBampatHeiii koperr u3 | DopMmynupoBaTh omnpezeieHne kBaapatHoro | bubmmorexka  [[OK
KBanpaTtHbie KopHH quca. KOpHS  ®3  umcia,  apudmerndeckoro | https://m.edsoo.ru/7f
[Tonstue 00 | KBaJ[paTHOTO KOPHS. 415b90
uppanuoHansHoM  ymcine. | [Ipumensts OTIepaIuio W3BIICYCHUS

Jecstuunbpie TpUOIMKEHUS
UPPALMOHAIIBHBIX YHCE.

JlelicTBUTENbHBIC ~ YHUCIIA.
CpaBHeHue
JCWCTBUTEIILHBIX YUCEIT.
ApudmMernueckuit

KBaJIpaTHbIH KOPEHb.
VpaBHeHHUE BHaa X2 = a.
CaoiicTBa apu(METUIECKHUX
KBaJIPaTHBIX KOPHEH.
[IpeoGpa3zoBaHKe YUCIOBBIX
BBIPOKEHUH,  COIEpIKALINX
KBaJIpaTHBIE KOPHU.

KBaJApaTHOT'O KOPHA U3 YHCJId, UCIIOJIB3YA IIPH
HCO6XO,Z[I/IMOCTI/I KaJIbKYJIATOD.

OI_IGHI/IBaTL KBaJApaTHbBIC KOPHHU  ILCJIIbIMHU
qucijiaMi U JCCATHYHBIMUAU I[pO6$[MI/I.
CpaBHI/IBaTL n YIIopsAa041BaTh

pallMOHAJIbHBIE W HppallMOHAJIbHBIE 4YHCIIA,
3allMCaHHblE C  TOMOINBIO  KBAJAPATHBIX
KOpHEH.

Wccnenosath ypaBHEHHE x2 = a, HaXOIUTh
TOYHBIE U IPUOIMKEHHBIE KOpHU Tipu a > 0.
HccnenoBate CBOMCTBA KBAJAPATHBIX KOPHEM,
MPOBOJAS  YMCIIOBBIE  DKCIIEPUMEHTBl  C
HCITOJb30BaHUEM KaJIbKYJISITOPA
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(KoMIIBIOTEPA).

Jloka3piBaTh ~ CBOWCTBA  apuU(METHUECKHX
KBaJpaTHbIX KOpHEH; HPUMEHATb HX Ui
npeoOpa3oBaHMs BBIPAKEHUH.

BoinonHATe  npeoOpa3oBaHMsl  BBIPAKEHUH,
coJepKalux KBaJpaTHbIE KOpHU. BeIpaxkarsb
IIEPEMEHHBIE W3  TEOMETPUYECKUX U
duznyeckux Gopmy.

Beruncnsate 3HAYCHUSA BBIPAKECHUH,
CoZepKalUX KBaJApaTHbIE KOPHHU, UCIOJIb3YS
IIPU HEOOXOTUMOCTH KAJIbKYJIATOP.
Hcnonp3oBaTh B XOJ€ pemieHus 3aaad
JJIEMEHTapHbIE MPEACTABICHUS, CBS3aHHBIE C
npUOIMKEHHBIMY 3HAUEHUSIMHU BEIMYUH.
3HAaKOMHTBCS ~ C  HCTOPUEH  pa3BUTHUA
MAaTE€MAaTHKHU.

Yucna v BEIYKCIIEHU.
Crenelb ¢ LEJIbIM
oKazaTeyieM

11

Crenenn C IEITBIM
MOKa3aTeJeM.

CrangapTHas 3aMuch 4ucia.
Pazmepnr 00BEKTOB
OoKpyxatomero wmupa (OT
JJIEMEHTapHBIX YacTHIl [0
KOCMHYECKHX  OOBEKTOB),
JUIUTEIBHOCTh IPOLIECCOB B
OKPYKaI0IlleM MUpe.
CpolicTBa  CT€NEHU  C
LEJIBIM TIOKa3aTeIeM.

DopMynHpOBaTh OMNPEICIICHUE CTETICHH C
LIEJIBIM ITOKa3aTesIeM.

[IpenctaBmsiTh 3amuch OOJBIIUX W MaJIbIX
yucen B CcTaHgaptHoM Buae. CpaBHUBATH
Ypcia W BEJWYMHBL,  3alHMCaHHBIE  C
HCIIONIb30BanueM creneHu 10.

Hcrnonp30BaTh 3amuch YUCEN B CTAaHAAPTHOM
BHJIC JUIsI BBIPXEHUS pPa3MEpOB OOBEKTOB,
JUTUTEIIBHOCTA TIPOIIECCOB B OKPYXKaIOIIEM
MHpE.

DopMyIUpPOBATS, 3alMCEHIBATh B
CUMBOJIMYECKON (OopMe U HILUTFOCTPHPOBATH
IpUMepaMu CBOMCTBAa CTENEHU C IENIbIM
IOKAa3aTeJIEM.

[TpumeHsTh CBOIicTBa CTENEHHU JInt |
npeoOpa3oBaHus BBIPAKEHUH, COAEpIKaIINX
CTEIIEHU C IIEJbIM ITOKa3aTelieM. BEITOIHATE
JEUCTBUS C YHCIIAMH, 3alUCaHHBIMH B
CTaHJapTHOM BHJEe (YMHOXKEHUE, JeIeHHE,
BO3BEJICHUE B CTETICHB).

bubmmoreka  IJOK
https://m.edsoo.ru/7f
415b90
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TBopueckoe 3ajaHue, HaIPaBICHHOE Ha
OBJIAZICHHUE MPOCTEUILIUMHU HaBbIKaMH
HCCIIeI0BATEIBbCKON €I TEILHOCTH.

Anrebpandeckue
BbIpakeHus1. KBanpaTHbIii
TPEXWICH

KBagparuslit TPEXUIICH.
Paznoxenne kBagpaTHOro
TPEXWICHA HA MHOXKUTEIIN.

PacnosnaBatb KBaJIpaTHBIN TPEXUJIEH,
yCTaHaBJIUBATh BO3MOYXKHOCTb ero
Pa3JIOKEHUS HA MHOKUTEIIN.

PacknanpiBaTth Ha MHOXUTENIM KBaJIpATHBIN
TPEXWIEH c HEOTPHULIATCIIbHBIM
JUCKPUMHUHAHTOM.

Y4eOHble cHUTyalluM, HalpaBJ€HHbIE Ha
AKTHBHOE Y4acTHE B PEIICHHUH NPAKTHYECKUX
3371a4  MAaTeMaTU4eCKOW  HAaIpPaBJIEHHOCTH,
OCO3HAaHME  BAXHOCTH  MaTE€MaTH4YECKOIO
00pa3oBaHusl Ha NPOTSKEHUH BCEH JKU3HU
JUTSL YCHEIHON npodeccnoHanbHOM
NESTeIbHOCTH U Pa3BUTHE HEOOXOAMMBIX
YMEHUM.

bubmmoreka  IJOK
https://m.edsoo.ru/7f
417af8

AnreOpandeckue
BBIPKCHUSI.
Anrebpandeckas 1po0b

22

Anrebpandeckas TpOOB.
Homnyctumele 3HAYEHUS
MEPEMEHHBIX, BXOJALIUX B

anreOpanvecKue
BBIPAYKEHUSI. OcHoBHOE
CBOWCTBO  alreOpanyecKou
Ipo0wu. Coxkparienue
IpoOei.

CnoxxeHue,  BbIYHMTaHUE,

YMHOXXCHHUE U JICJICHUE
anreOpanveckux  apoOei.
[IpeobpazoBanue
BBIPQKCHUH, COJEPIKAIINX
anreOpanveckue Apoou.

3anuchiBaTh  anreOpandeckue  BBIPAKCHUSL.
Haxoauts o0acThb OTIpeICTICHUS
PaIMOHAILHOTO BBIPAKEHHSI.

BBIMOMHITE  YMCIIOBBIE  TMOJCTAHOBKH U
BBIYKCIISITh 3HAYCHUE JPOOH, B TOM YHUCIE C
MOMOIIIBIO KaJIbKYJISATOPA.

DopMyIHPOBATH OCHOBHOE CBOKMCTBO
anreOpanyeckoil IpoOH U MPUMEHSTH €ro IS
npeoOpazoBaHus APOOCH.

BbImosHATE JAEHCTBUS € anreOpandecKuMu
JIPOOSMH.

[IpuMeHATh TIpeoOpa3oBaHUs BHIPAKESHUM
JUIL  pemieHus  3ajad. BripaxxaTs
nepeMeHHbie U3 (popmyn (puznUecKux,
reOMETPUUYECKUX, OTUCHIBAIOIIUX
OBITOBBIC CUTYaITUH).

Jluanor, HampaBJICHHBI Ha TMPOSBICHUE
WHTepeca K MPOIIIOMY M  HACTOSIIEMY
poccuiickoil  MaTeMaTHKH,  [[EHHOCTHOE

bu6mmoreka [IOK
https://m.edsoo.ru/7f
417af8
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OTHOILIEHHE K JIOCTHXKCHHUSAM POCCHICKUX
MAaTE€MaTHKOB u pOCCUICKOM
MaTeMaTHYeCKOM IIKOJIbI, K HCIIOJIb30BAaHHIO
OTUX JIOCTIXKEHHA B JPYIMX Haykax W
MPHUKJIATHBIX Cepax.

IToBTOpEHUE u
00o6mieHne

[ToBTOpEeHue OCHOBHBIX
MOHSITUN U METOJIOB Kypca 8
Kjacca, 00001IeHre 3HaHNM.

Bb16upaTh, NIpUMEHSTh OLIEHUBATh CIIOCOOBI
CPaBHEHUS qucel, BBIUHCIICHUH,
npeoOpa3oBaHUil  BBIPAKEHUN,  pPELICHUS
YpaBHEHUM.

OcymiecTBISATh CAMOKOHTPOJIb BBITTOJIHSIEMbIX
JEWCTBUA M  CaMONPOBEPKY  pe3yybTaTa
BBIUYMCIIEHUH, TpeoOpa30BaHui, TOCTPOEHUI.
Pemiate 3amaunm W3  peasibHOM  KHU3HH,
NPUMEHSTh MaTeMaTUYecKue 3HaHHUs JUid
pelieHns 3a/1a4 U3 IPYTux MpeIMeTOB.
Pemarp TekcTOBBIE 3aJaud, CpaBHUBATh,
BBIOMpATH CIIOCOOBI pEIIeHUs 3a/1a4H.
VY4yebHble cHUTyallMM, HaIpaBJCHHblE Ha
dbopmMupoBaHue HaBbIKa  peduiekcum,
IPU3HAHUE CBOEro IpaBa Ha OWMOKY WU
TaKOTO K€ IpaBa JPyroro 4ejloBeKa.

bubmmoreka [{OK
https://m.edsoo.ru/7f
417af8

OO011ee KoJMYECTBO YaCOB IO
nporpamMme

102

9 kiacce

Ne
n/n

HauMenoBanue
pa3aesioB U TeM
NMporpamMmbl

KoanuecTBo
4acoB

Bcero

KonTposbHbie

padoThI

OcHoBHOE coep:KkaHue

Buabl gesiteJibHOCTH 00y4YaKOIMXCSH €
y4eToM padoydeil NporpaMMbl BOCIIMTAHUS

JJIeKTPOHHBbIE
(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchl

YpaBHeHUA U
HepaBeHcTBa. KBagparHbie
ypaBHEHUS

-

o| HpakTuyeckue
padoTbl

KBanpatnoe
Henonnoe
YPaBHEHHUE.
Dopmyiia

ypaBHEHUE.
KBaJIpaTHOE

KOpHEH

Pacrnio3HaBaTh KBajipaTHbIE ypaBHEHHUS.
3anuceiBaTh (OpMyYIy KOpHEH KBaJpaTHOTO
yYpaBHEHHMS; pellaTh KBaJpaTHbIE YpaBHEHUS
— TIOJIHBIE U HE MOJIHBIE.

bu6mmoreka [JOK
https://m.edsoo.ru/7f
417af8
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KBaJpaTHOIO  ypaBHEHHUS.
Teopema Buera.
Pewenne YpaBHECHUH,

CBOJISILITUXCS K KBAJPATHBIM.
[Ipocreitmme IpoOHO-
palvoHaIbHBIC YPAaBHEHUS.
Pemenne TEKCTOBEIX 3amad
C TIOMOIIBIO KBaJPaTHBIX
YpaBHEHUM.

[IpoBomuTh  mpOCTEMIIME  HCCIIENOBAHUSA
KBaJPaTHBIX YPaBHECHUM.

Pemats  ypaBHeHus, cBojdlMecs K
KBaJ[PaTHBIM, C MIOMOIIBIO TIPe0Opa3oBaHi U
3aMEHOW MEPEMEHHOM.

Habntonate 1 aHanu3upoBaTh CBSI3b MEXKAY
KOpHAMH ¥ Ko3(duimeHTaMn KBaapaTHOTO
YpaBHEHUS.

®opmynupoBaTh Teopemy Buera, a Takke
00paTHYIO TEOpeEMY, IPUMEHSTh 3TH TEOPEMBI
JUISL pEeLICHHUs] 3a4a4.

Pemath TekcToBble 3amauM anredpanvdecKuM
CIIOCOOOM:  MEpexoAUTh OT  CJIOBECHOM
bopMyITUPOBKHU yCIOBUS 3a/1aun K
anredpanvyeckoi MoJIeiH IMyTEM COCTaBJICHUS
YpaBHEHUS; pemaTth COCTaBJICHHOE
ypaBHEHUE; HHTEPIIPETUPOBATH PE3yJIbTaT.
3HaAKOMHUTBCS C UCTOPHUEH Pa3BUTHS aITeOpBI.
Jwuamor, HampaBJ€HHBIH Ha MPOSBICHHUE
WHTEpeca K TMpOLUIJIOMY M  HACTOSIIEMY

poccuiickon MaTeMaTHKH, I[IEHHOCTHOE
OTHOIIICGHHE K JIOCTHKEHHUSM POCCHUCKHUX
MaTEMaTHUKOB u POCCHUIHCKOM

MaTEeMaTHYeCKON HIKOJIbI, K HCIOJIb30BAHUIO
9TUX JOCTI)KEHUH B JpPYrUx Haykax H
MPUKIATHBIX cepax.

YpaBHeHus u
HepaBeHcTBa. CHucTEeMbI
YPaBHEHUH

15

JIuneiiHoe  ypaBHEHHE C
JBYMsI TIEPEMEHHBIMM, €ro
rpaduK, IpUMepbl pereHus
YPaBHEHUN B LENBIX
YyHClIax.

Pemienne  cucrem  aByX
JUHEHUHBIX YpPaBHEHHUU C
IBYMS IIEPEMEHHBIMHU.
[IpuMepsl pelieHust cucreM
HEJIMHENHBIX YPaBHEHHUU C

Pacno3naBath nuHeiiHbIe YpaBHEHUSI C ABYMS
MEPEMEHHBIMH.

Crpouth rpaduku JTUHEHHBIX ypaBHEHHH, B
TOM YHCJI€ UCTIOJIB3YS IIU(PPOBBIE PECYPCHI.

Paznuuats napaJelibHble U
HEepECEKarOIUECs psiMbIE 1o ux
YpaBHEHUSIM.

Pemats cucTeMsl IBYX JIMHEHHBIX YPaBHEHUN
C JBYMS IIEPEMEHHBIMHU II0JCTAHOBKOM U
CIIO)KEHHUEM.

bubnuoreka [JOK
https://m.edsoo.ru/7f
417af8
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JBYMSI IIEPEMEHHBIMHU.
I'padpuueckas
MHTEpIpPETAMs ypaBHEHUS
C ABYMsl INEPEMEHHBIMH U
CUCTEM YPAaBHEHHUH C JBYMs
IIEPEMEHHBIMMU.

Pemrenne TekCTOBBIX 3a1a4
C  IIOMOUIBIO  CHUCTEM
YpaBHEHUM.

Pewars npocreiime CUCTEMBI, B KOTOPBIX
OJTHO U3 YPABHEHUH HE SBJISIETCS JIMHEMHBIM.
[TpuBouTE TpadUUECKyI0 HHTEPIPETALUIO
pelieHus ypaBHEHUs C JABYMS MEPEMEHHBIMU
Y CUCTEM YPaBHEHHH C ABYMS IEPEMEHHBIMU.
Pemate TEKCTOBEIE 3aJ1a9n
anreOpanvdeckKuM crocooom.

OOcyxnenue  mpoOsieM,  CBSI3aHHBIX €
MPaKTUYECKUM TPUMEHEHHUEM JOCTHIKEHUU
HayYKH.

VYpaBHeHHU U 14 Uucnossle HepaBeHcTBa U | POpMyIHpoOBaTh CBOMCTBA yucnoBbIx | bubanorexka [JOK
HEPaBEHCTBA. UX CBOMCTBA. HEPAaBEHCTB,  WJUIIOCTpUpoBaTh  ux  Ha | https://m.edsoo.ru/7f
Hepasencrpa HepaBeHcTBO ¢ OJHOW | KOOPAUHATHOMN MIPsIMOH, noka3biBaTh | 417af8
IIEPEMEHHOM. Jluneiinple | anreOpanyecky.
HEpaBeHCTBA C  OoAHOM | IIpumeHsATH CBOICTBA HEpPABEHCTB B XOJ€
MIEPEMEHHOMN U UX pelIeHHe. | peleHus 3aaau.
CucreMnl JUHEWHBIX | PemaTte JMHEWHbIE HEpPaBEHCTBA C OJHOM
HEpPABEHCTB c OJHOH | MEepPEMEHHOM, n300paKaTh peueHne
MEPEMEHHOM U UX PEIICHUE. | HEPABEHCTBA HA YMCJIOBOM MPSIMOM.
N3o0paxkenue  pemieHust | Pemath CUCTEMBI JIMHEWHBIX HEPaBEHCTB,
JMHENHOTO HEPABEHCTBA U | M300paXkaTh pELIEHHE CHUCTEMbl HEPaBEHCTB
UX CHCTEM Ha YHCIOBOM | HA YHCJIOBOU MPSAMOM.
IPSIMOH. VueOHble cHUTyallMM, HalpaBJ€HHblE Ha
AKTUBHOE Y4acTHE B PELICHUH NPAKTUYECKUX
3aJa4  MaTEMaTHUYECKOM HAalpaBICHHOCTH,
OCO3HAHHME  BAXHOCTH  MAaTE€MaTU4YECKOIrO
00pa3oBaHusl Ha MPOTSHKEHUU BCEH KU3HU
JUISt yCIIEIIHON npogeccuoHaIbHON
NeSITeIbHOCTH M pa3BUTHE HEOOXOAMMBIX
YMEHUH.
@ynkuuu. OCHOBHBIE 6 ITonsaTue ¢ynkuy. | Mcnonp3oBath ¢ynkmoHanbHyo | bubnuoreka LIOK

IIOHATHUA

OOnacte ompeneneHus Hu
MHOECTBO 3Ha4YeHU I
byHKIHH. CriocoOsr
3aaHus QyHKIMH.

I'pacdux GyHKIUH.

TEPMHUHOJIOTHIO M CUMBOJIHKY.
Bbruncnsate 3HaueHus (QYHKUWN, 3aJaHHBIX
dbopmynamu (mpu HEOOXO0MMOCTH
UCMOJb30BaTh  KaJbKYJIATOP);  COCTABIATH
TaOIUIBI 3HAYCHUN (DYHKIIHH.

https://m.edsoo.ru/7f
417af8
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CBoiicTBa (QYHKIUH, UX
0TOOpakeHue Ha
rpaguke.

CrpouTs 1o Toukam rpaguxu QyHKIHH.
OnwuceiBaTh CBOWCTBA (PYHKIIMK HA OCHOBE €&
rpau4ecKkoro npencTaBICHHs.

Hcnonws3oBathb (yHKIIMOHATBHYIO
TEPMUHOJIOTHIO ¥ CUMBOJIHKY.

HccnenosaTh IPUMEPBI rpaduKoB,
OTP@XKAIOUIMX  pEAJIbHBIE  TMPOLECCH |

aBieHus. [IpuBOAUTH NpUMEPBI MPOLIECCOB U
SBJICHUH C 3aJJaHHBIMHM CBOMCTBaMHU.
Hcnonp30BaTh KOMITBIOTEPHBIE IIPOIPAMMBI
JUIs  TIOCTpOeHUs TrpapukoB (YHKIMH U
W3Y4YEHUS UX CBOMCTB.

OyHKINY. Yucnoseie | 10 Urenne wu  moctpoenue | Pacrio3naBaTe BuIbl u3ydaeMbix (ynkmuit. | bubmmoreka [JOK
byHKITIH rpaduKoB ¢bynukiuii. | [TokaspiBaTh CXeMaTHYeCKH TMOJOXeHne Ha | https://m.edsoo.ru/7f
[Tpumepsr rpaduKOB | KOOPIAUHATHOM IJIOCKOCTH rpadukos | 417af8
yHKIWiA, OTPAKAMOMINX | GpyHKuMiA BUaa: y = x2, Yy = x3y = VX, y =
peanbHBIE IPOLIECCHI. |x].
DyHKIWM, ONHUCBHIBAIOIINE | Mcronb30BaTh QYHKIHMOHATLHO-TpahHUeCKHe
psAMYIO u 00paTHyI0 MPEICTaBICHUS 1A peleHus u
IpONOPIHOHAIBHBIC HUCCIIENOBAHUS YpaBHEHHI Hu CUCTEM
3aBUCUMOCTH, UX TPaQUKH. | ypaBHEHMIA.
I'nniepboia. [IpumensaTr  UM@PpPOBBIE  pecypchl Ui
I'padux dyHKimn y = x2. NOCTPOEHUs rPadUKOB (PyHKIIHIA.
Oy y = x%, y = x3,y TBopueckoe 3amaHue, HAMpaBJICHHOE Ha
= W% 'y = |x|; |oBnajgenue IpoCTeHILINMU HaBbIKaMHU
rpagudeckoe pelieHre | UCCIIEA0BATENIbCKOM AeSTEIbHOCTH.
YpaBHEHUH U  CHUCTEM
YpaBHEHUM.
[ToBTOpEHME U 6 [ToBTOpEHME OCHOBHBIX | BriOupaTh, nmpuMeHsTh, olleHHBaTh crocoObl | bubmmoreka [JOK
00001IeHu e, TMOHATUNA u METOJIOB | CPaBHEHHS YuUCell, BBIUMcCIeHHH, | https://m.edsoo.ru/7f
KypcoB 7, 8 m 9 kmaccoB, | mpeoOpa3oBaHWii  BbIpakeHHH, pemeHus | 417af8
00o0011eHne 3HaHUH. YpaBHEHMH.

OcymiecTBIATh CAMOKOHTPOJIb BBIIIOJIHSIEMBIX
JEUCTBUM M CaMOIIPOBEPKY  pe3yibTara
BBIUMCIICHUH, IpeoOpa30BaHuil, OCTPOCHUH.
Pemlare  3amaum U3 peanbHOM  JKU3HH,
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OPUMEHITh MaTeMaTUYECKUe 3HaHUS JUId
pelleHns 3a/1a4 U3 IPYTUX IPEIMETOB.
Pemateh TekcToBBlE 3ajauu, CpaBHUBATH,
BbIOMpATh CHIOCOOBI PEIICHHUS 3a/1a4H.

Oo0wee KoauvecTtBo 4yacoB mo | 102 5 0
nporpaMmme
10 kaacce
Ne HaumenoBanue KoanuecTBo OcHOBHOE coep:KaHue Bujbl 1eiTeJIbHOCTH 00yYAKOIIUXCS ¢ DJIeKTPOHHBbIE
n/n pa3iesioB U TeM 4acoB yueToM padoueil nporpaMMbl BOCIIUTAHUS (un¢posrbie)
NMPOrpaMmblI ° o odpa3oBaTejbHbIE
= =
-
2 % _ pecypcsl
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ot = = =
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-] &l £
) 2
= =
1 | Yncaa v BEIYUCIICHUS. 13 0 0 Panmonanbubie yucna, | PazBuBate mpeactaBieHuss o uyuciax: oT | bubmoreka  [[OK
JlelicTBUTENbHBIC YHCIIa UppanvoHalbHBIC  YHCIA, | MHOKECTBA  HATypalbHBIX  ymcen  jo | https://m.edsoo.ru/7f
KOHEUHble M OECKOHEYHBIE | MHOKECTBA NEHCTBUTEIILHBIX YHUCEIL. 417af8
JIECATUYHBIE npoou. | O3HAKOMHTBCS c BO3MOY>KHOCTBIO
MHOK€eCTBO MPEJICTABICHUS JICHCTBUTEIBHOTO YHCIIA Kak
NEUCTBUTEIBHBIX gyucen, | 0ECKOHEYHOUW JACCATUIHOU APOOH, TPUMEHSATH

,Z[Cf/iCTBI/ITCJ'IBHBIC qHucijia Kak
OECKOHEUYHbBIE JACCATUYHBIC

Ipo0wu. Bzaumuo
OJIHO3HAYHOE COOTBETCTBUE
MEXTY MHOYECTBOM

HeﬁCTB HUTCJIIbHBIX YHCCII H

MHOKECTBOM TOUEK
KOOpJAMHATHOM IPSMOM.
CpaBHeHue
JENUCTBUTEIIBHBIX qucell,
apupmeTHuecKkue JeicTBUS
c JEVCTBUTEIbHBIMU
YHUCIIAMHU.

[Mpubnmxénnoe 3HaueHUE
BEJIMYHHBI, TOYHOCTb

NECSITUUHBbIE MPUOIMKEHUSI PAllMOHANBHBIX U
UPPALMOHAIIBHBIX YUCEL.
N3o0paxath NEUCTBUTEILHEIE
TOYKaMHU KOOPJIMHATHOM MPSIMOHA.
3anucelBaTh, CPaBHMBATh U YIOPSAOYMBATH
JICCTBUTEIIbHBIC YHCIIA.

BbINoHATE, coveTast yCTHbIE U NMCbMEHHbIE
npuémbl, apudMeTudyeckue JeHCTBUS  C
pauMoHaIbHBIMU YHUCIIAMU; HaxO0JIUTh
3HAUYEHUS CTENEHEH C LeJIbIMU MOKa3aTelsIMU
U KOPHEH; BBIUUCIATh 3HAYEHUS YHMCIOBBIX
BBIPaKCHUM.

[lonyunTs mpeAcCTaBICHUE O 3HAYUMOCTH
JEUCTBUTENbHBIX YHUCEN B MPAKTUYECKOM
JIESITEIbHOCTH YEJIOBEKA.

qucja
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IpUOTMKECHUS.
Oxpyrienue YHUCEl.
IIpukunka W OlLCHKA
pEe3yJIbTaTOB BHIUYMCIICHUIA.

AHanu3upoBarb M JeNlaTh  BBIBOJBI O
TOYHOCTH TMPUOIMKCHHUS JIEHCTBUTEILHOTO
YHCJIa PU PEIICHUH 3a/a4.

OKpyTasTh JICHICTBUTCIIHLHBIC 4ycia,
BBITIOJTHATH MPUKHIKY pe3yJibrara
BBIYMCIICHUHM, OILIEHKY 3HAYEHUM YHMCIOBBIX
BBIPAKCHUM.
3HAKOMUTHCS c HUCTOpUEH pa3BUTHS
MaTEeMaTHKH.

Jwuamor, HampaBJ€HHbIH HAa MPOSBICHHUE
WHTEpeca K MPOUUIOMY M  HACTOALIEMY

pOCCHIICKOM MaTE€MAaTHKH, LIEHHOCTHOE
OTHOLIEHHE K JIOCTHKEHUSAM POCCUHCKHUX
MaTE€MaTHKOB " poccuiickon

MaTEeMaTHYECKON TIKOJIbI, K HCIOJIb30BAHUIO
9THUX JOCTW)KCHWH B JPYrUX HayKax W
MPUKIATHBIX chepax.

YpaBHeHust u
HEpPAaBEHCTBA. YpPaBHECHUS
C OJTHOM IEpEMEHHOM

19

JIuneitnoe YpaBHEHHE.
Pemenue YpaBHEHUH,
CBOJSIILIUXCA K TUHEHHBIM.

KBagpaTtHoe YpaBHEHHE.
Pemenue YpaBHEHUH,

CBOJSILIUXCA K KBAaJIPATHBIM.
bukBaapaTHbie ypaBHEHUS.

[Tpumepsl peteHus
YpaBHEHUH  TpeThed U
4eTBEPTOM CTerneHen
pa3ioXKeHUEM Ha
MHOKHUTEJIH.

Pemenne JIpOoOHO-

paOHaJIbHBIX ypaBHeHPIﬁ.
Pemienne TekcTOBBIX 3a1a4
anre6pa1/1quI<I/IM MCTOOOM.

OcBauBarp, 3alOMHHATH M  HPUMEHATH
rpagpuyeckue  METOAbl  IpU  PELICHUU
YPaBHEHUI, HEPABEHCTB U UX CUCTEM.
Pacnio3HaBath 1iesbie U JpoOHbIE YpaBHEHUS.
Pemiaths nuHEHBIE U KBAaJIpaTHBIE YPaBHEHUA,
YPaBHEHUs, CBOAAIIMUECS K HAM, IPOCTEHIINE
JIpOOHO-pallMOHATIbHbIE YPABHEHHMS.
ITpennarate BO3MOXHBIE CIIOCOOBI pEIIEHUS
TEKCTOBBIX 3a7ay, 0OCYXJaTb HUX U pellaTh
TEKCTOBBIE 3a/1a4l Pa3HbIMH CIIOCOOAMH.
3HAKOMHUTBCA  C  HCTOpUEH  pa3BUTHA
MaTEMaTHKH.

VYuyebHble cHUTyalluM, HaIpaBJeHHblE Ha
AKTUBHOE Y4acTUE€ B PELICHUU NPAKTUYECKUX
3a7a4  MaTeMaTU4eCKOW HaIpaBIEHHOCTH,
OCO3HAHHWE  BAXHOCTH  MAaTE€MaTU4ECKOIrO
o0pa3oBaHusl Ha MPOTSHKEHUH BCEH KU3HU
JUIst YCHEIIHOU npogeccuoHaIbHON
JIeSITeIbHOCTH M pa3BUTHE HEOOXOAMMBIX

bubmmoreka  IJOK
https://m.edsoo.ru/7f
419d08
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YMECHHM.

YpaBHeHUs u| 19 Jluneitnoe ypaBHeHue ¢ | OcBauBaTh M IpUMEHATh NpuéMbl pemieHus | bubmuoreka  IIOK
HepaBeHCTBa.  CHcTeMbl JBYMsI TICPEMEHHBIMH U €r0 | CUCTEMbl JIBYX JIMHEHHBIX ypaBHeHuil c | https://m.edsoo.ru/7f
ypaBHEHUH rpaduk. JIBYMsI TIEPEMEHHBIMH H cHCTeMbl BYX | 419d08
Cucrema [ByX JHMHEHHBIX | ypaBHEHHI, B KOTOPBIX OJHO ypaBHEHHE HeE
ypaBHEHUH c JBYMs | SIBJISICTCS JIMHEHHBIM.
HIepEMEHHBIMH " e¢ | Ucnonp3oBarh QyHKIMOHAIBHO-TpaduiecKre
pemenue. Pemienue cucreMm | mpeacTaBICHUS TUIst pereHus "
JBYX YpaBHEHHIA, OJHO W3 | HCCIIEOBAHUS YPABHEHUH M CUCTEM.
KOTOPBIX  JIMHEWHOe, a | AHAIM3UPOBAaTh TEKCTHI 3a/ad, pelath HX
JPYroe — BTOPOU CTEICHH. anreOpanveckuM CIocoO0OM: TEPEXOJUTh OT
I'padmueckas CJIOBECHOU (hOPMYJTUPOBKH YCIOBHUS 3a/1a4M K
WHTEpPIpPETAMsT CUCTEMBI | alreOpandecKoil MOJIENN MyTEM COCTaBJICHUS
YpaBHEHHH ¢  JBYMS | CHCTEMBl YPaBHEHHH; pelIaTh COCTAB JICHHYIO
MepeMEHHBIMH. CHUCTEMYy  ypaBHEHHH; HHTEPIPETUPOBATH
pe3yabTar.
3HAKOMHTBCS ~ C  HCTOPUEH  pa3BUTHUA
MaTEeMaTHKH.
Jwuamor, HampaBJ€HHbIH Ha  OBJIAJICHUE
A3BIKOM MaTeMaTUKH U MaTeMaTH4ecKoil
KYJIbTYpOH Kak Cpe/ICTBOM MO3HAHUS MUpA.
YpaBHeHust n| 21 YucnoBble HepaBeHCTBa U | UuTars, 3al1ChIBATh, moHumMarh, | bubmmoreka  [HOK
HEPaBEHCTBA. UX CBOMCTBA. UHTEPIPETHPOBATH HepaBeHCTBa; | https://m.edsoo.ru/7f
HepaBenctpa JluHeliHple HEpaBEHCTBA C | MCIIOJIL30BaTh CHMBOJIUKY U TepMHHOIOTHIO. | 419d08

OJHOM TMEPEeMEHHOW H UX

perieHue.
CucreMsl JIMHEHHBIX
HEPaBCHCTB C OJIHOM

IEPEMEHHOH U UX pelIeHHUE.
KBanpatHble HepaBeHCTBA U
UX pEILEHUE.

I'padmnueckas
UHTEpIpeTanus
HEpaBEHCTB U  CUCTEM
HEpaBEHCTB  C  JByMs

TNCPCMCHHBIMU.

Bemonusate npeoOpa3oBaHUs HEPaBEHCTB,
MCIIO0JIL30BAaTh JIJIsl MPEoOpa30BaHUs CBOMCTBA
YHCIIOBBIX HEPABEHCTB.

Pacno3naBate JMHEWHbIE U KBajJpaTHBIC
HEPaBEHCTBA.

Pemarp nuHeWHbIE HEPAaBEHCTBA, CHCTEMBI
JMHENWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB,
BKJIFOYAIONINX KBaJpaTHOE HEPABEHCTBO, HU

pemwatb  uX;  OOCyXJIaThb  IOJy4eHHbIE
pelIeHus.
N300pakaTh  pelleHue HepaBeHCTBA U

CUCTCMbI HCPABCHCTB Ha YHCJIO0BOM HpﬂMOf/'I,
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3aIMChIBATh PEUIEHUE C IIOMOIIBK) CUMBOJIOB.
PemaTe kBapaTHBIC HEPABEHCTBA, UCIIOJbB3YS
rpaduyueckue npeacTaBICHUS.

OcBanBaTh ¥ NPUMEHSITh HEPABEHCTBA IpHU
pELICHUU pa3IUYHBIX 3a/Ja4, B TOM YHUCIE
MPAKTUKO-OPUEHTUPOBAHHBIX.

VYyeOHbIE CHUTyallid, HalpaBJICHHbIE Ha
npuoOpeTeHue B COBMECTHOM ACSTEIIBHOCTH
HOBBIX 3HAHWH, HAaBBIKOB M KOMIISTEHIINH W3
OTIBITA APYTHX.

OyHKINA 21 KBanparuunas ¢ynkuus, e€ | Pacno3naBate Buabl u3ydaembix (yHKuui; | bubnmuoreka  IIOK
rpaduk u CBOMCTBA. | MILTIOCTPUPOBATh CXeMaTHYeCKH, OOBICHATH | https://m.edsoo.ru/7f
[Tapabomna, KOOPJIMHATHI | PAcIONIOKEHNUE Ha KOOPIUHATHOH miockoctH | 419d08
BEpIIMHBI Tapaboiibl, OCh | rpadukoB QyHKIMN Buaa: y = kx, y =kx + b,

_k — .2 - 3 vy = -
CUMMETPHUHU TTapadOoJIbI. y==y=2x%y=x3ys= VX, y = |x|B
Crenennsle  QYHKIHH C * .
3aBUCHUMOCTH OT 3HAu€HUl KO3PPUINEHTOB;
HaTypaJbHBIMHU .
OTIHMCHIBATh UX CBOMCTBA.
rnmokasarelsiMu 2 u 3, HuX
. Pacno3naBate KBagpaTU4Hyl0 (GYHKIUIO IO
rpaduKu U CBOWCTBA.
. _ | dbopmyre.
I'paduxu  yHkuin: y =
K [TpuBoIUTH MIPUMEPBI KBaJIpaTUYHBIX
kx, y = kx+b, Y=~ Y= | sagucnmocreii u3 peanshoil xu3Hu, QUINKH,
2 y=43 y= —
x2,y=x3,y=vx y=|x|. |reomerpun.
BoisBnsiTe  u 00600mare  0COOEHHOCTH
rpauka KBaApaTUUHON QyHKIMHU y = x2 + bX
+ C.
Crpoutb u u300paxaTb CXEMaTHYECKU
rpaduky KBaApaTUYHBIX (QYHKIMMA, 32 JaHHBIX
dopmynamu Buga y = ax?, y = ax? +q,y =
a(x +p)?, y=ax?+bx +c.
AHanu3upoBaTb M TMPUMEHSATH CBOMCTBa
W3YYEHHBIX (YHKIHUH JUIsI UX MOCTPOEHHS, B
TOM YHCJIE C TOMOIIBIO IIU(PPOBBIX PECYPCOB.
TBopueckoe 3ajaHHe, HalpaBICHHOE Ha
OBJIaJICHUE mpoCTEHIIINMU HaBbIKaMU
UCCIIEI0BATENILCKOM JeATENbHOCTH.
YucaoBbie 21 Ilonsitue gyucnoBoi | OcBauBaTh W TPUMEHATh  HMHJAEKCHBIE | bubnmoreka HOK
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IIOCJIICA0BATCIIBHOCTH

MOCTIeI0BATEIbHOCTH.
3anaHue
HOCTIeIOBATEIbHOCTH
peKyppeHTHOH (opMynoi u
dbopMyIoii N-To YeHa.
Apudmernueckas u
reoMeTpudecKast
nporpeccuu. PopmMyiisl N-ro

yieHa apuPMETHYECKOn u
r€OMETPUYECKON
MPOTPECCHid, CYMMBI
HEPBBIX N YIECHOB.
N3obpaxenue YJICHOB
apudMeTHUIeCKOu u
F€OMETPUYECKON

MpOrpeccuii  TOYKaMH Ha
KOOPJIMHATHOM TJIOCKOCTH.
JInHenHbII Hu
SKCIOHEHIIMATBHBIN POCT.
CI10KHbI€ IPOLEHTBHI.

0003HaYeHMUs], CTPOUTH peueBble
BBICKa3bIBAHUS c WCTIOJIb30BAHUEM
TEPMUHOJIOTHH, CBSI3aHHOH C  TOHSITHEM
HOCJIEA0BATEIbHOCTH.

AnamusupoBats  ¢opMylry N-ro  4JeHa
MOCTIEIOBATEIbHOCTH WM PEKYPPEHTHYIO

bopmyny u BBIYUCIIATH YJICHBI
MOCJICZIOBATEILHOCTEH,  3aJIaHHBIX  ATHMH
dbopmynamu.

YcranaBiuBath 3aKOHOMEPHOCTH B

MOCTPOEHUU  TOCJEI0BATENbHOCTH,  €CIIH
BBIIIMCAaHbI NIEPBHIE HECKOJIBKO €€ UJICHOB.
Pacno3naBatb apu(pMeTUYECKYIO u
FEOMETPUYECKYI0 TPOTPECCUU TMPU Pa3HBIX
cnoco0ax 3agaHusl.

Pemarp 3amaum ¢ ucnonb3oBaHueM (HOpMys
n-ro yJieHa apudmeTnyecKout u
reOMETPUYECKON MPOTPECCUH, CYMMBI
MEPBBIX N YICHOB.

N306paxaTh WiIEHBl MOCJIEI0BATEIbHOCTH
TOYKaMH Ha KOOPJMHATHOM IJIOCKOCTH.
PaccmaTtpuBath mpuMepsl MPOILECCOB U

SIBJICHU u3 peanbHOU JKU3HU,
WUTIOCTPUPYIOILIKE U3MEHEHHUE B
apudmeTuyeckoi IPOTrPeccum, B
FEOMETPUYECKON TMpOorpeccuu; Hu300paxarh
COOTBETCTBYIOILILE 3aBUCHUMOCTH
rpauyeCKu.

Pemate 3amaum, CBSI3aHHBIE C YMCIOBBIMHU
HOCJIEZIOBATEIBHOCTSIMH, B TOM YHCJIE 337a4d
U3 pEAIbHOM JKU3HH C WCIOJb30BaHHEM
IUQPPOBBIX ~ TEXHOJOTUH  (SJIEKTPOHHBIX
TabM1L, TpadUUECcCKOro KalbKyIsATOpa U T.I1.).
Pemate 3amauM Ha CJIOXKHBIE TPOLICHTHI, B
TOM YHCIIE 337a4l U3 peaJlbHOM MPaKTHKH (C
UCIOJIb30BAHUEM KAJIBKYISITOPA).

https://m.edsoo.ru/7f
419d08
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3HaKOMUTBCI  C
MaTE€MaTUKH.
becena, HampaBineHHas Ha  NOHUMaHHE
MaTeMaTHYeCKOH  Hayku  Kak  chepsl
YEJIOBEUYECKON  JICATENIbHOCTH, JTamoB €&
pa3BUTUA MW 3HAYUMOCTH IS  Pa3BUTUS
[MBIJIM3AIUH.

HCTOPUEN  pa3BUTUA

[ToBTOpEHME,
00o01Ienue,
CHCTEMAaTH3aIis 3HaHUH

22

Ypcna W BBIYHCIEHUA

(3amnucs, CpaBHEHHE,
JIeiCTBUSA c
JNEUCTBUTEILHBIMU

YUCTIAMH, YHCIIOBas
npsMasi; MIPOIICHTHI,

OTHOIIECHUS, IIPOIOPIUY;
OKpYTJICHUE,
MpUOIMKEHHE, OLICHKA;
PEIICHHUE TCKCTOBBIX 3aaa4
apuMeTUIECKUM
criocobom).

Hcnonb3oBarh rpadguueckoe IMpeICTaBICHHUE
MHOXECTB  JJI1  ONHCaHUs  pPeaJbHBIX
MIPOIIECCOB U SIBJICHWM, MPU PEIICHUU 3ajad
U3 IpYyrux yYeOHBIX MPEIMETOB.
AKTyanu3upoBaTh TEPMUHOJIOTHIO u
OCHOBHBIE JICHCTBHSI, CBSI3aHHBIE C YHUCIIAMHU:
HaTypaJbHOE YHCJIO, TPOCTOE M COCTABHOE
4yucia, JCIUMOCTh HATypaJIbHBIX — YHCEN,
MIPU3HAKU JIETTUMOCTH, 11€JI0€ YHUCIIO, MOIYIh
4yucia, OOBIKHOBEHHAS U JECATUYHAsT JIPOOH,
CTAaHJAPTHBIA BHJ 4YHCIIA, apUPMETUUCCKUN
KBaJIpaTHbIA KOPEHb.

bubmmoreka  IJOK
https://m.edsoo.ru/7f
419d08
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