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INOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «Anredpay Ha YpOBEeHb OCHOBHOTO OOIIero oopazoBaHus
s odyvaronuxcst 7-9-x knaccoB YOV «IlepdekT-rumuazus» pazpaboTaHa B COOTBETCTBHUH C
TpeOOBAHUSIMU:

o @epaepanbHoro 3akona ot 29.12.2012 Ne 273-d3 «O6 obpa3oBanuu B Poccuiickoit
Oenepauuny;

e mpukaza Munnpocsemienus ot 31.05.2021 Ne 287 «O06 yTtBepxaeHUU (enepaibHOTO
roCy/1apCTBEHHOI'0 00pa30BaTEIbHOIO CTAHJapTa OCHOBHOI'O O0IIIEr0 00pa30BaHuUs»;

e mpukaza Munmnpocsemenus ot 18.05.2023 Ne 370 «O6 yrtBepxkaeHuu QeaepaabHOM
00pa3oBaTeNbHON IPOTPaMMbI OCHOBHOTO OOIIET0 00pa30BaHU;

e mpukaza MunmnpocBemeHuss ot 22.03.2021 Ne 115 «O6 yrtBepxaenun Ilopsaka
OpraHW3allil M OCYIIECTBJICHUS O00pPa30BaTEIbHON JCATEIBHOCTH IO OCHOBHBIM
o01ieo0pa3oBareabHBIM MporpaMmmaM — 00pa30oBaTeNIbHBIM MIPOrpaMMaM HadajibHOTO
00111er0, OCHOBHOT'O OOIIETO M CPETHEro 00IIEro 00pa3oBaHM»;

e CII 2.4.3648-20 «CaHuTapHO-3MUIEMHOJIOTHYECKHE TPeOOBaHUS K OpraHu3alusM
BOCHHUTaHMSI M OOY4YEHMs, OTAbIXa U O3[0POBJICHUS JETeH U MOJIOACKN»,
YTBEP>K/I€HHBIX [IOCTAHOBJIEHUEM TJIaBHOTO CAaHUTApHOro Bpaya ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urneHnueckue HOPMATHBBI M TpeOOBaHUS K OOECHEeUCHUIO
0e3onacHOCTH W (WJIM) OE3BPETHOCTH I 4eloBeKa (DAKTOPOB cpeabl OOUTaHUS»,
YTBEPKICHHBIX IOCTAHOBJIECHUEM IJIABHOI'O CaHUTapHOTro Bpaya oT 28.01.2021 Ne 2;

e KOHIICTIIMH PA3BUTHUSI MATEMAaTUYECKOTO 00pa30BaHusl, YTBEPKICHHOM paclopsiKeHneM
[TpaButenbeTBa ot 24.12.2013 Ne 2506-p;

e y4eOHOro IjaHa OCHOBHOTO oOIIero odpa3zoBaHMs, yTBepxkJIeHHOro mnpukazom YHOY
«Ilepdext-rumuazum» ot 26.08.2025 Ne 108 «O BHeceHUM M3MEHEHHMH B OCHOBHYIO
00pa3oBaTeNbHYIO IPOrpaMMy OCHOBHOT'O OOIIET0 00pa3oBaHuUsY;

e (enepanbpHON pabouelt mporpaMmbl y4eOHOTO Kypca «Anredpa», KOTOPBIM BXOIUT B
cocTaB yueOHOro npeamera «MareMaTukay.

PabGouas mporpaMMa OpHEHTHMpPOBaHAa Ha IEJIEBbIE TMPUOPUTETHI, CHOPMHUPOBAHHBIE B
benepanbHOi pabouell mporpamme BOCIUTaHMS M B pabouel mporpamme Bocnutanus YOY
«IlepdexT-rumMHazum».

Anrebpa sBJIS€TCS OJHUM M3 ONOPHBIX KypCOB OCHOBHOIO OOIIEro oOpa3oBaHMs: OHA
o0ecreynBaeT U3y4eHue IPyrux AUCHUILINH, KaK €CTECTBEHHO-HAyYHOT0, TAK ¥ TYMaHUTapHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl TIPOJIOIDKEHUST 00pa30BaHMS U B IMOBCETHEBHON JKU3HU.
PazButne y oOydYarommxcsi Hay4YHBIX TIPEACTABICHUH O TIPOMCXOXKIECHHH ¥ CYIIHOCTH
anreOpanyecknx aOCTpakIMif, crocobe OTpaKeHUsT MaTeMaTH4eCKOil HayKol sBIEHUH u
IpOIIECCOB B TMpUpoAe U OOIIeCTBE, pOJM MaTeMaTHYECKOTO0 MOJAEIMPOBAHUS B HAyYHOM
MO3HAHWU U B TPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PECHHUS M KAa4eCTB
MBIIICHUS, HEOOXOIUMBIX I aIalTalii B COBpEMEHHOM HH(poBoM obmiectBe. M3yuenue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHUs HaOII0/1aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIIJICHHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM
JENCTBUS U BBIBOJBI, GOpMYyIUpOBaTh yTBepkaeHUs. OcBOeHHE Kypca anredpsl oOecrieunBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOydYaloluXcs: OHM HCHOJb3YIOT JeAYKTUBHBIE U
UHIYKTUBHBIC PACCYXKACHUs, 0000IIEHNE M KOHKPETH3alUIo, abCTparupoBaHUE U AHAJIOTHIO.
OOyuenne anreOpe mpeAmnojaraeT 3HAYUTENBHBIM OO0BEM CaMOCTOSTEIBHON AESITeTbHOCTH



o0yyaroImuxcs, MO3TOMY CAaMOCTOSTEIbHOE pEUIeHHe 3ajad  SBJsSIeTCs  peanu3aunuen
JeSITeILHOCTHOTO MPUHIINTIA 00yYEHUSI.

B crpykType mnporpamMmbl y4eOHOro Kypca «Anredpa» A OCHOBHOTO OOIIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHUMAIOT COJEp)KaTelIbHO-MEeToAuYecKue JuHuM: «Yucna u
BBIUUCIICHUS», «ANredpandeckue BbIPAKEHUN», «YpPaBHEHHs M HEpaBEHCTBa», «DYyHKLUNY.
Kaxxnas u3 3TUX colepKaTelIbHO-METOANYECKUX JIMHUN Pa3BUBAETCS Ha MPOTSDKEHUU TPEX JIET
U3Yy4EHHUs Kypca, B3aUMOJICHCTBYSI C APYTUMHU €ro JUHUAMH. B xone nzydyeHus yuyeOHoOro Kypca
00yyaroImuMcs IPUXOAUTCS JIOTHYECKH pacCy’KJaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B cBA3M ¢ 3THM B mporpaMmy y4eGHOro Kypca «Anredpa» BKIIOUEHbI HEKOTOPbIE OCHOBBI
JIOTHKH, MPEICTaBICHHbIE BO BCEX OCHOBHBIX pa3jeiax MaTeMaTHYecKoro oOpa3oBaHUS H
CHOCOOCTBYIOIIHE OBJIaICHUIO 00yUYarOIIUMHUC OCHOB YHUBEPCATBHOTO MATEMaTHUECKOTO SI3BIKA.
CopnepxaTenbHOW M CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOro Kypca «Aniredpa» sBISETCS €ro
MHTETPUPOBAHHbIN XapakTep.

Conepxanue TMHUN «Yucna U BBIYUCICHUSD CITY>)KUT OCHOBOM JUIs JJaJIbHEHIIIET0 N3Y4YEHUs
MaTeMaTHKH, CIHOCOOCTBYET Ppa3BUTHIO Yy OOyYaroIIWXCS JIOTMYECKOTO  MBIIIICHHUS,
(OpMHPOBAHUIO YMEHHs MOJIb30BAThCS AITOPUTMAMHU, a TAKXKE NMPUOOPETEHHUIO NMPAKTUYECKUX
HaBBIKOB, HEOOXOIUMBIX JJIsi MOBCEJHEBHOHN XM3HHU. Pa3BUTHE MOHATHUS O YHCIE Ha YpPOBHE
OCHOBHOTO 00IIIero oOpa3oBaHUsl CBSI3aHO C PAIMOHAIBHBIMH M UPPALMOHATIBHBIMH YHCIIAMH,
dbopMHUpPOBaHUEM TIPEACTABICHUI O NEHCTBUTEILHOM 4HMCIE. 3aBEPIICHHUE OCBOCHUS YHUCIOBOM
JIMHUU OTHECEHO K cpeJlHeMY 0011eMy 00pa30BaHUIo.

Conepxanue JAByX anreOpaueckux JHHUH — «AsreOpanyeckue BBIPRKEHUS» U
«YpaBHEHUS 1 HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y O0YUAIOUINXCS MaTEMaTHUECKOTO
anmnapara, He0OX0IMMOTO JIJIsl pelIeHUs 3a/1ad MaTeMaTHKU, CMEKHBIX MPEIMETOB U MPAKTUKO-
OpPUEHTHPOBaHHBIX 3a1auy. Ha ypoBHe OCHOBHOro oOmero o0pazoBaHMs y4eOHBII MaTepual
IPYNIUPYETCsl BOKPYI pPALMOHAJbHBIX BBIpaKEHHH. Auredpa JAeMOHCTPUpPYET 3HAueHHE
MaTeMaTUKH KakK s3bIKa JJI [MOCTPOCHMSI MAaTeMaTUYECKUX MOJEJel, ONMHUCaHus MPOLECCOB U
ABJIGHUHN peallbHOrO Mupa. B 3amaun oOydeHus anredpe BXOIAT TaKKe JajbHeiliee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUIEHUS,, HEOO0XOAMMOro, B YaCTHOCTH, JJs OCBOEHHUS Kypca
UHPOPMATUKH, M OBJAJCHME HaBbIKAMU JEIYKTUBHBIX paccyxaeHuil. IIpeoOpaszoBanue
CUMBOJIBHBIX (JOPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHUS, CHOCOOHOCTEN K MaTeMaTHYECKOMY
TBOPYECTBY.

Conepxanne  (yHKIMOHAIBHO-TpAaUUECKOM  JIMHUM  HAleleHO Ha  TOJy4eHue
00yyaromuMuCs 3HaHUH 0 PYHKLIUAX KaK BaKHEUIIeH MaTeMaTUYeCKOW MOJIENTH JUIsl OIUCAHUS U
HCCJIEIOBaHMsI Pa3HOOOPA3HBIX MPOILIECCOB M SIBICHUNW B mIpupone M obmiectBe. M3yueHue
MaTepuana CHocoOCTBYeT pAa3BUTHIO Yy OOYYalOIIMXCS YMEHMsI HCIOIb30BaTh pPa3IUYHbIE
BbIpa3UTENbHbIE CPEJICTBA SI3bIKa MAaTEMAaTUKU — CJIOBECHBbIE, CUMBOJIMYECKUE, rpaduyeckue,
BHOCHUT BKJIaJ] B (YOpMUPOBaHHE TPEACTABICHUN O PO MaTEMATUKU B PA3BUTHH [IUBMIIN3ALIUHN U
KYJbTYpBI.

CornacHo yueOHOMY TUIaHy B 7-9 Kiraccax u3ydaercs yueOHBIH Kypce « Anredpay, KOTOPBIi
BKJIIOUAET CJIEAYIOIIME OCHOBHBIE pa3fenbl coiepkaHus: «Yucna U BBIUMCICHHD,
«AnrebpanyecKue BBIPAKEHUS», « Y paBHEHHSI U HEPABEHCTBAY, « DYHKIIUN.

Ha u3yuenue yue6HOro Kypca «Anredpa» orsogutcs 306 yacos: B 7 kiacce — 102 yaca (3
yaca B Hemeno), B 8 kimacce — 102 gaca (3 vaca B Hemeno), B 9 kimacce — 102 gaca (3 yaca B
HEJIETTIO).



JInst peany3anuy MporpaMMBbl UCIIONB3YIOTCS YUeOHHKH, JOMYNICHHbIC K MCIOIb30BAHHUIO TIPH
peanu3ani  UMEIONIMX TOCYAapCTBEHHYIO aKKpPEIUTALMI0 00pa3oBaTeNbHBIX MPOrpaMm
HAYaJIbHOTO OOIIEro, OCHOBHOI'O OOIIEro, CPeAHEro oomero oO0pa3oBaHHs OPTraHU3ALMSIMH,
OCYLICCTBIISIIOIIMMU  00pa30BaTEbHYI0 JACATENBHOCTh, IPHKa30M MUHIPOCBEIICHUS OT
26.06.2025 Ne 495:

e Marematuka. Anrebpa: 7-i1 kijacc: 0a30BbI  ypoBeHb: y4eOHHWK; 15-¢ wu3maHwme,
nepepaborannoe / MaxkaperueB F0.H., Munnatok H.I'., HemkoB K.W. u npyrue; nox pexn.
TemsikoBckoro C.A., AkunonepHoe oo6mectBo «M3marensctBo "[IpocBemienue»;

e Marematuka. AnreOpa: 8-if kmacc: 0a30BBI YpOBEHb: Yy4eOHUK; 16-¢ wu3maHue,
nepepadoranHoe / MakapsrueB FO.H., Munmtox H.I'., Hemkos K.W. u apyrue; nox pen.
Tensaxosckoro C.A., AkunonepHoe oouiectBo «M3narenbctBo "[Ipocseienue»;

e Marematuka. Anrebpa: 9-ii kmacc: 0a30BBI YpOBEeHb: Yy4eOHUK; 15-¢ wu3gaHue,
nepepaborannoe / MaxkaperueB 10.H., Munmtok H.I'., HemkoB K.W. u npyrue; nmox pexn.
TenskoBckoro  C.A., AkimoHnepHoe  ob6mectBo «M3marensctBo  "IIpocBemeHue»;

DNEKTPOHHBIE 00pa30BaTEIbHBIC PECYPCHI, TOMYIICHHBIE K HCIIOIB30BAHUIO IMPH peaTn3aluu
UMEIOIIUX FOCYAAPCTBEHHYIO aKKPEAUTAIINI0 00pa30BaTEIbHBIX MPOTPaAMM HAYaTHHOTO OOIIETO,
OCHOBHOT0 OOIIETo, cpeHero ooimero oopasoBanus npukazom Munnpocsemienus ot 23.07.2025
No 551:



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yucia 1 BLIYMCICHHUA

JpoOu 0ObIKHOBEHHBIE U JIECATUYHBIE, IEPEX0]] OT OAHOM (POPMBI 3aMUCH APOOEH K JPYTOH.
IloHsAiTHE PallMOHAIBLHOIO YHCIIA, 3aIIUCh, CPABHEHUE, YIIOPSIJAOYMBAHUE PALMOHAIBHBIX YHUCEIL.
Apudmerndeckue neiicTBUS ¢ pallMOHAIbHBIMU yKciaaMy. Pelienne 3a1a4 U3 peaabHON PaKTUKU
Ha 4acTH, Ha ApoOu.

CreneHp ¢ HaTypajJbHBIM IIOKa3aTelIeM: OIpeesieHHe, Mpeodpa3oBaHne BHIPAKEHHUH Ha
OCHOBE OTIpE/ICICHHUS, 3aUCh 00IbIUX uncen. [IporeHTsl, 3amuch MPOIEHTOB B BHJIE IPOOH U
JIpoOu B BHJIE NPOLIEHTOB. TpHU OCHOBHBIE 33Jaud Ha MPOLIEHTHI, PELICHNE 3aJau U3 pealbHOU
IIPAKTHKU.

IIpuMeHeHne NPU3HAKOB JAEIMMOCTH, PA3JI0KEHNE HA MHOKUTENIA HaTyPAJIbHBIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IIpsiMasi U 00paTHas MPONOPLUOHATIBHOCTH.

Anredpanyeckne BbIPaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYECHUE BBIPAKEHUS C NEepeMEeHHOW. JlomycTumble 3HaYeHUs
nepeMeHHbIX. [IpencTaBieHe 3aBUCUMOCTH MEXTy BEIMYMHAMU B BUe (GopMyIibl. Beraucnenus
no ¢opmynam. IIpeoOpa3oBanne OyKBEHHBIX BBIPAKEHUH, TOKJIECTBEHHO PaBHBIE BBIPA)KECHUS,
paBuiIa MpeodpazoBaHKs CyMM U IPOM3BEACHUH, IPaBUIa PAaCKPbITUS CKOOOK M NPUBEAECHUS
HOJOOHBIX ClIaraeMblX.

CBolicTBa CTENIEHU C HATYpaJIbHBIM I1OKa3aTeJIeM.

OpnHowienbl 1 MHorowieHbl. CteneHb MHOrowieHa. CliojkeHue, BBIUMTAaHUE, YMHOKEHUE
MHOro4eHOB. DOpMysbl COKpAIIEHHOTO YMHOMKEHUS: KBaJpaT CyMMBl M KBaJpaT Pa3HOCTH.
dopmysia pa3HOCTH KBagpaToB. Pa3noxkeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHUsI M HEPABEHCTBA

VYpaBHeHHEe, KOPEHb YpaBHEHMs, IIpaBUia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIBLHOCTh
YPaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, 4YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pelieHne JMHEWHbIX ypaBHeHuM. CocTaBieHHE YpaBHEHMH MO YCIIOBUIO 3agaud. Perienue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

JluneliHOe ypaBHEHHE C JBYMs NEpeMEHHbIMH U ero rpadguk. Cucrtema AByX JIMHEHHBIX
yYpaBHEHHI ¢ JBYMs MEpeMeHHbIMH. PelieHue cucteM ypaBHEHHH CIOCOOOM IOACTAHOBKH.
IIpumepsl penieHns TEKCTOBBIX 3a7a4 ¢ TOMOIIBIO CUCTEM YPaBHEHMI.

DOyHKIUHA

Koopaunara Toukn Ha mnpsmol. UucioBele NpOMEXYTKH. PaccrosHue Mexay AByMs
TOYKaMU KOOPAVHATHOU IIPSMOM.

[MpsmoyronbHast cuctema koopamHaT, ocu OX m Oy. AOcmucca W opauHATAa TOYKH Ha
KOOpAMHATHOM IuiockocTH. [lpumepsl rpadukoB, 3amaHHbIX (Gopmynamu. UrteHue rpapukon
peanbHbIX 3aBucuMocTel. [lonstue pynkuuu. I'paduk Gynkiun. CoiictBa pynkuuii. JInneitnas
dynkys, e€ rpapuk. ['paduk dpynkuuu y = [X|. [padudeckoe perieHre TMHEHHBIX YpaBHEHHN U
CHUCTEM JIMHEHHBIX YPAaBHEHUHN

8 KJIACC

Yucya 1 BLIYUCIECHHUS



KBagparueiii kopeHb u3 uucia. [loHstue 00 wuppanuoHandbHOM dYHcie. JlecaTuunbie
npuOJIMKEHUST UPPALMOHANBHBIX uncesl. CBoMCcTBA apupMETHIECKUX KBAJAPATHBIX KOPHEH M MX
IPUMEHEHHE K MpeoOpa30BaHUIO YHMCIIOBBIX BBIPAXKEHUM M BBIYMCIECHUSAM. JlelicTBUTEIbHBIE
qucia.

CrerneHs ¢ 1eNbIM IT0Ka3aTenaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YKCa.

Anrebpanyeckue BrIpaKeHUSIAJITeOpaniecKue BbIpPaskeHus

KBanpaTHblil TpEXUieH, pa3jioskeHUE KBaJPATHOIO TPEXUIEHA HA MHOKHUTEIIH.

Anrebpanyeckas aApoOb. OCHOBHOE CBOWCTBO anrebpanmyeckoi npobu. CrokeHue,
BbIUUTAHUE, YMHOXKEHUE, JIeJeHNe airedpanueckux ApoOeil. PanyoHanbHble BBIpaXKEHUS M UX
peoOpazoBaHueE.

YpaBHeHusI U HepaBeHCTBA

KBangpatHoe ypaBHeHue, ¢GopMmyia KOpHEW KBaapaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHu#, cBOIALIMXCA K JIMHEWHBIM U KBajapaTHbIM. Ilpocteiimne npoGHO-
paLMOHAJIbHbIC YPABHEHHUS.

I'paduueckass uHTEpHpeTansl YpaBHEHUH ¢ ABYMS MEPEMEHHBIMU U CHUCTEM JHMHEWHBIX
YpaBHEHM ¢ IBYyMs TepeMeHHbIMU. [ [puMepsl perieHus cucteM HeTMHEMHBIX ypaBHEHUH € IByMs
HEPEMEHHBIMH.

Pemenne TekCTOBBIX 33124 AreOpandecKiuM CrIocoOOM.

YucnoBble HEpaBEHCTBA W HMX CBOMCTBAa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCubHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OJHOM mnepeMeHHOW. Cucrtemsl
JIMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUH

[Tonstue ¢pynkuuu. OONaCTh ONpeaesIeHUs] 1 MHOXKECTBO 3HaueHUH (QyHKIu. CriocoObl
3aanus QyHKIUH.

I'padux Qynkuun. UYrenue cpoicTB ¢(yHkiuu no e€ rpaduxy. Ilpumepst rpadukon
(GYHKIHH, OTPaXKaIOUMX peaIbHbIe IPOIIECCHI.

@OYHKIMM, ONUCHIBAIOIIKE MPSAMYI0 U OOpaTHYIO NMPONOPIMOHAIbHBIE 3aBUCUMOCTH, UX
rpaduku. Oyrkipn y = X2, Y = X3, y = \X, y=|x|. ['paduteckoe pemreHue ypaBHEHHI i CHCTEM
YPaBHEHUM.

9 KJIACC

Yucia v BbIYUCICHUSA

PanmonaneHble uncia, UppallMOHANbHBIE YHMCIA, KOHEYHbIE U OECKOHEYHBIE IECATUUHbIE
npodu. MHOXECTBO JIeHCTBUTENBHBIX YHUCEN, JCHCTBUTENbHBIE YHCIIA Kak OECKOHEYHbIE
JecaTUYHbIe ApoOu. B3anMHO 0/JHO3HAYHOE COOTBETCTBUE MEKY MHOXKECTBOM JIEHCTBUTEIBHBIX
yuceln U KOOPANHATHOM MPSMOM.

CpaBHeHue JEHCTBUTENBHBIX YHUCEN, apupMeTHUYeCKHe AEUCTBUSA C JACHCTBUTEIbHBIMU
YHUCIIAMH.

Pa3mepsl 00bEKTOB OKPYKAIOLIET0 MUPA, ITUTEIBHOCTh MIPOLIECCOB B OKPY>KAIOILIIEM MUpE.

[TpuOmmk€HHOE 3HAUEHUE BEJIWYMHBI, TOYHOCTh MpuOMKeHus. OKpyrieHHe 4YHcell.
[Ipukuaka v olieHKa pe3yJIbTaTOB BHIYMCICHHIA.

YpaBHeHUS H HEPABEHCTBA

JIuneliHnoe ypaBHeHue. PelieHne ypaBHEHUN, CBOIAIIUXCS K JIMHEHBIM.



KBanpaTHoe ypaBHeHue. PelieHne ypaBHEeHU, CBOIAIIMXCS K KBaApaTHbIM. bukBagpaTHoe
ypaBHeHue. IIpumepsl pemieHus ypaBHEHUN TPETbel M YETBEPTOM CTEIEHEW pa3iloKEHHEM Ha
MHOXHUTEIH.

Pemmenue npoOHO-palioHanbHbIX ypaBHEHUH. Perienre TeKCTOBbIX 3aa4 anre0panyecKum
METOJIOM.

VYpaBHeHUE C ABYMsl NEpeMEHHBIMH U ero rpaduk. Pemenue cuctem ABYyX JIMHEHHBIX
YpPaBHEHUN € JByMs IIEpEeMEHHbIMU. PeleHne cucTeM IBYX ypaBHEHUH, OJHO U3 KOTOPBIX
JUHENHoe, a Ipyroe — BTOpoil creneHu. ['paduueckas uHTEepHpeTanusi CUCTEMbl YpaBHEHUH C
JIBYMsI [IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3324 aJIreOpanyecKiuM CocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHne JMHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHOW. PemieHue cucrteM JIMHEWHBIX
HEPaBEHCTB C OAHOW mepeMeHHoW. KBangpaTHele HepaBeHCTBa. ['paduueckas wHTepHpeTanus
HEPaBEHCTB U CHUCTEM HEPABEHCTB C JIBYMsI [IEPEMECHHBIMH.

DOyHKUUHA

KBanparuunas ¢yskius, e€ rpapuk u cpoiictBa. [lapaboma, KOOpAMHATHI BEPIIMHBI
napaboJibl, 0Cb CHMMETPHUH MapadoIbl.

I'padukn dyskmuit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X|, u ux cBoiicTBa.

YuciioBbIe MOCI€I0BATEILHOCTH U NPOTrPeCcCUm

[TonsiTHEe YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHue TOCIEI0BATEIILHOCTH PEKYPPEHTHOM
dbopmyoit u popMyII0ii N-TO UIIeHa.

Apudmernueckas u reomerpudeckas rnporpeccun. opmyisl N-ro uieHa apuPpMeTuyecKoit
Y TEOMETPUYECKON IPOTPECCUM, CYMMBI IIEPBBIX N WICHOB.

N300paxeHne 4jieHOB apUPMETHUECKON M TeOMETPUYECKOM IMpOorpeccuid TOYKaMu Ha
KOOPJAMHATHOM MJIOCKOCTU. JIMHENHBIN 1 SKCIOHEHIMAIbHBINA POCT. CII0KHBIE POIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYHEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Ppe3yabTaThl OCBOCHHUS MPOTrpaMMbl ydeOHOro Kypca «Ainredpay
XapaKTEePU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpeca K MPOLUIOMY W HACTOSILIEMY POCCHIICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMKECHHSM POCCHUMCKMX MAaTEMAaTUKOB H POCCHUUCKOU
MaTEeMaTUYECKOU IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUN B IPYTUX HAYKaX U MPUKIATHBIX
chepax;

2) rpaskIaHCKoOe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHWMHA W peaM3alliid €ro Ipas.,
MPEJICTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHHS PA3IUIHBIX CTPYKTYP,
SBIICHUH, MPOLIETYp TPAXKIAHCKOTO 00IIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJIEHUIO ITHYECKUX MPOOJeM, CBA3AHHBIX C MPAKTHUUYECKUM NPUMEHEHUEM JOCTHKEHUN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUUECKUX MPUHITUIIOB B JEATEILHOCTH YUEHOTO;

3) TpyAoBO€E BOCIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE YYacTHUE B PELICHUM NPAKTUYECKUX 3a/ad MaTEeMaTUYECKOM
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXKHOCTH MATEMAaTHYECKOTr0 00pa30BaHUs Ha MPOTSHKEHUU BCe
JKU3HH JIJIS1 YCTICTIHON MPOo(eCCUOHATBHOM IEATeTbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOEHHUEM HWHIWBHUAYAIbHON TpPAaeKTOpUU OOpa3oBaHUs U
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CITOCOOHOCTBIO K HSMOILMOHATBHOMY M JCTETHYECKOMY BOCHPHITHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHHM, PACCYKICHUM, YMEHUIO BUACTh MAaTEMAaTHIECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpUEHTAIINEN B NEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTUSA YEJIOBEKa, NPHUPOABI M 0OIIecTBa, MOHUMaHUEM
MaTeMaTHUYeCKON HayKH Kak c(epbl 4YeloBEUeCKON MAeSITeNbHOCTH, ITAaloB €€ pa3BUTUSA U
3HAUMMOCTHU JIJIs1 Pa3BUTHUS LIUBUIIN3ALIUU, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKOU
KyJbTypOH KaK CpEICTBOM TIO3HAHUS MHpa, OBJAJCHUEM MPOCTEUIINMH HaBBIKAMU
HCCIIEN0BATENLCKOM JEeITCILHOCTH,

6) pusuveckoe BocIUTAHME, (POPMHUPOBAHUE KYJIbTYPbI 310POBbS M 3MOLMOHAILHOT0
Os1aromostyqusi:

TOTOBHOCTBHIO MPUMEHSTh MAaTEMAaTHUECKHIE 3HAHUS B HHTEPECaX CBOETO 3/I0POBBS, BEACHUS
310pOBOT0 O00Opa3a >KU3HU (3I0pOBOE MUTAaHKUE, COATAHCUPOBAHHBIM PEKUM 3aHATUNA U OTIbIXA,
perynspHas (pu3nUecKkass akTUBHOCTb), C(HOPMUPOBAHHOCTHIO HaBhIKa pedIeKCUH, TPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY U TaKOTO Ke MpaBa JPYTroro 4eI0BeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpHUEHTAIMEH HAa MPUMEHEHHWE MaTEeMaTHYECKMX 3HAHWM IS pelieHus 3aj1ad B 00JacTH
COXPAHHOCTH OKpYKarouleil cpeibl, MIAHUPOBAHUSI TMOCTYNKOB U OLICHKH HX BO3MOXHBIX
MOCIEACTBUIA ISl OKPY’KAIOMIEH Cpeibl, 0CO3HAHUEM TI00AIBHOTO XapaKTepa SKOJIOTHYECKHX
npo0JIeM U yTeH UX PEIICHHUS;



8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSM COLUAJIbHON U IPUPOIHOI Cpe/bl:
TOTOBHOCTHHO K IIGIZCTBPISIM B YCJIOBHUAX HGOHpGI[CJIéHHOCTI/I, IOBBIICHUIO YPOBHA cBoOci
KOMIICTCHTHOCTH 4Y€PC3 MPAKTUUCCKYIO ACATCIBHOCTh, B TOM YHUCJIC YMCHUC YUUTLCA Yy APYIrux

JIIO,HGI;'I, HpI/IO6peTaTI> B COBMECTHOM JCATCIIbHOCTU HOBBIC 3HAHUS, HABBIKKM M KOMIICTCHIUNU U3

OIIBITA JPYTUX;
HE00XOIMMOCTBIO B (DOPMHUPOBAHUN HOBBIX 3HAHHM, B TOM 4Hcie (HOpMyIupoBaTh UICH,
MOHATHS, THIIOTE3bl 00 OOBEKTaX M SBJICHHUAX, B TOM UYHUCIIE paHEe HEH3BECTHBIX, OCO3HABATh

JNeQUIUTEI COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALUIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIUIO
KaK BBI30B, TPEOYIOLINI KOHTPMEp, KOPPEKTHPOBATh MPHUHUMAaEeMble DPELICHUS M JCHCTBHS,
(GbopMyIHpOBATH M OLICHUBATH PUCKHU H MOCIEICTBUS, HOPMUPOBATH OIIBIT.

METAINPEIJMETHBIE PE3YJIbTATBI

ITo3HaBaTebHbIE YHUBEpPCAJBbHBIC yqeﬁmﬂe JeHCcTBUA

ba3oBble JJornyeckune AefcTBUA:

BBISIBIISITh M XapaKTEPH30BATh CYIIECTBEHHbIC MPHU3HAKH MAaTEMaTHUYECKUX OOBEKTOB,
HOHATUHM, OTHOLIEHUH MEXAy MOHATHUAMH, (HOPMYJIUPOBATH OIpPENEJICHUS MOHITUH,
yCTaHABJIMBAThH CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHSA JJIs1 0000IICHU S
Y CPaBHEHUs, KPUTEPUU IIPOBOMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (hOpMYyIUpOBaTh U MPEoOpPa3OBBIBATH CYXKJEHUS: YTBEpAUTEIbHbIE U
OTpHIIATENIbHBIE, €TMHIUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

BBISIBIISATH MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U POTUBOpEUNs B (paKTax,
JTAaHHBIX, HAONIONEHUSX W YTBEP)KICHUAX, IpeJylaraTb KpUTEpUHU JJsl BBIABICHHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

JlenaTh BBIBOJBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, NE€AYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIIOYECHHH, YMO3aKIIFOUEHH 110 aHAJIOTUH;

pa3z0bupath 10Ka3aTeabCTBA MATEMAaTUUECKUX YTBEPKACHHH (IIpsSMbIe M OT IPOTUBHOTO),
IIPOBOJMTH CAMOCTOSITEJIbBHO HECJIOKHBIE JI0Ka3aTelbCTBA MaTeMaTH4YEeCKUX (DaKTOB,
BBICTpAauBaTh apryMEHTALMIO, IPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, 00OCHOBHIBATh
COOCTBEHHBIE PACCYKACHHUS;

BBIOMpATh CMOCOO pemeHus: y4eOHOW 3ahaud (CpaBHUBATh HECKOJIBKO BapHaHTOB
peleHus, BEIOUpaTh HanbosIee NOAXOAALINNA ¢ YYETOM CaMOCTOSATENBHO BBIAETICHHBIX
KPUTEPUEB).

Ba3oBble ucciaeanoBaTeabCKUe AeiicCTBUS

UCIIONIb30BAaTh  BOMPOCHI  KaK  HCCIICNOBATCIIbCKHH ~ MHCTPYMEHT  ITO3HAHWS,
(GbopMyJIMPOBATh BONPOCHI, PUKCHPYIOIINE TIPOTHBOPEYHE, IPOOIEMY, CAMOCTOSTEIIEHO
yYCTaHaBJIMBATh UCKOMOC M OAaHHOC, q)OpMI/IpOBaTI) TUIoTE3y, apryMCeHTUPOBATE CBOIO
MO3UIUI0, MHCHHE,

MPOBOANWTH TIO CAaMOCTOSITENIHO COCTAaBIICHHOMY IUIaHY HECIIOKHBINH HSKCIIEPUMEHT,
HEOOJBIIOE WCCIEOBaHWE TI0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTy COOOM;

CcaMOCTOSATEeNIbHO  (popMynmupoBaTh 0000IIEHHUST W  BBIBOJABI IO  pe3yJibTaTaM
NPOBEAEHHOTO HAOIIIOJICHHS, UCCIICAOBAHUS, OLIEHUBATh JIOCTOBEPHOCTh MOJIYYCHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHHIA;



IIPOTrHO3UPOBATH BO3ZMOKHOC Pa3BUTHUC IIPOLECCA, a TAKKC BbIIBUT'ATh ITPCAIIOIOKCHUA
0 €TI0 Pa3BUTHH B HOBBLIX YCIIOBUAX.

Paborta ¢ nnopmanmeii:

BBISIBIISITH HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(OpPMAIMH, AAHHBIX, HEOOXOAMMBIX
JUISl peLLIeHUs 3a1a4H;

BBIOMPATh, aHATU3UPOBATh, CHCTEMATU3UPOBATh W HMHTEPIPETUPOBATH MH(POPMALIUIO
Pa3INYHBIX BUAOB U (POPM NPEICTABICHHUS;

BBIOMpATh (hOpMy MpeaCcCTaBICHUS HHOOPMAIIMH U WILTIOCTPUPOBATH pelIaeMble 3aauu
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIMSIMU;

OLIEHUBATh HAJEKHOCTh MH(DOPMALIUK 110 KPUTEPUSM, MPEATIOKEHHBIM YUUTEIIEM HIIN
c(OpMYIHPOBAHHBIM CAMOCTOSITENBHO.

KoMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

BOCIIPUHUMATh U (POPMYJIHMPOBATH CYXKIICHHUS B COOTBETCTBUU C YCJIOBUSMHU M IEISIMU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOK TOYKY 3PEHUSI B YCTHBIX U
MUCHMEHHBIX TEKCTAaX, 1aBaTh MOSCHEHHS TI0 X0y PEIICHHs 3a/1a4i, KOMMEHTHPOBATh
MOJTy9YCHHBIN PE3yJIbTaT;

B X0JIe 00CYX/ICHUS 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKIAEMON TEMBI, IIPOOIEMBI,
perraeMoii 3a1auu, BICKa3bIBaTh U/, HAIICJICHHBIC HA MTOMCK PEIICHMS, COTIOCTABIISTh
CBOM CYXJICHUS C CY)KICHHUSMH JIPYTHX YYACTHUKOB IMAJIOTA, OOHAPYKUBATh PA3JINIMC
U CXOJICTBO TO3UIUIA, B KOPPEKTHOW (opme (HOpMyIUpoBaTh pa3HOIACHS, CBOU
BO3PaKCHUS;

MPEJICTABIISITh PE3yIbTAThl PEIICHUS 3a7aud, YKCIIEPUMEHTa, UCCIICOBAHUS, TPOCKTA,
CaMOCTOSITEIILHO BBIOMPATh (OpMAT BBICTYIUICHUS C yYETOM 3a/ad MPE3CHTAIlUU H
0COOEHHOCTEHN ayAUTOPHH;

MOHUMATh M UCIIOJIF30BATh MPEUMYIIECTBA KOMAaHIHON 1 MHAUBHUIYAIbHOMN paboThI MpH
pelIeHNH y9eOHBIX MAaTEMaTHICCKHUX 33]1aY;

MPUHUMATH 1Ie7Tb COBMECTHOU JI€ATEIbHOCTH, IUIAHUPOBATh OPTaHU3AIIUI0 COBMECTHOM
paboThI, pacrpeesaTh BUABI padoT, JOTOBAPUBATHCS, 00CYKIATh POIECC U PE3YyIbTAT
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIOCH;

y4acTBOBATh B TPYMIIOBLIX popMax paboThl (00CykaeHUs, 0OMEH MHEHUSMU, MO3TOBBIE
HITYPMBI U JIPYTHE), BHITIOIHATH CBOIO YacTh PabOThl U KOOPJAMHUPOBATH CBOU JICHCTBUS
C IPYTHMMH YICHAMH KOMAaHJIbI, OIICHUBATh KA4eCTBO CBOETO BKJIaJa B OOIIHNA IMPOTYKT
0 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBHSI.

PeryasiTuBHbIC yHUBepcaJbHbIe y4eOHbIe 1eiiCTBHSA
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJISTh IUJIAH, ANTOPUTM pelIeHUs 3agaud (WIM €ro 4acTh),
BBIOMpPATh CHoco0 pemeHus: ¢ y4€ToM MMEIOUIUXCS PECypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUN C y4ETOM
HOBOM MH(pOpMaIuu.

CﬂMOKOHTpOJ’Ib, IMOLMOHANbHbII HHTEJJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIMPOBEPKU, CAMOKOHTPOJIS TpoIecca M pe3ysbTaTra pelieHus
MaTeMaTHUYEeCKOM 3aJ1auu;
MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPU PELICHUM 3aJa4H, BHOCUTh
KOPPEKTUBBI B JEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWJECHHBIX OLINOOK,
BBISBJICHHBIX TPYJIHOCTEW;



® OICHMBATh COOTBETCTBUE PE3yNbTaTa JACATEIbHOCTH IIOCTABICHHOMN LETN U yCIOBHUSM,
OOBACHATH IPUYNHBI JTOCTYKEHHS I HEJOCTHKECHUS LIENTN, HAXOAUTh OLTHOKY, TaBaTh
OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K konmy oOyuenuss B 7 kJacce oOydarOUIMiics MOMYYHUT CIEIYIOIIUE MpPEIMETHBIC
pE3yJIbTaThI:

Yuciia 1 BLIYHMCICHHUA

BeinonHATe, coyeras yCTHble M NHMCbMEHHbIE NPUEMBI, apu(METHUECKue ACUCTBUS C
paloHaIbHBIMU YHCIAMHU.

HaxomuTh 3HaueHHsS 4YHMCIOBBIX BBIPAKEHUN, NPUMEHATH pPa3HOOOpa3HbIE CIOCOOBI U
OpuéMbl  BBIYUCICHHUS 3HAYCHMH JPOOHBIX BBIPAXKEHUH, COAEp)KAIIMX OOBIKHOBEHHBIE U
JeCATUYHbIE JPOOH.

[lepexonuTh OT 0AHOHN (HhOPMBI 3alMCHU YUCEN K JIpYyroi (mpeoOpa3oBbIBaTh JIECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYAaCTHOCTH B OECKOHEYHYIO
JIECATHUYHYIO APOOB).

CpaBHUBATh U YIOPAIOYNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrasaTh uncna.

BbINONHATE NPUKKUIKY U OLIEHKY pe3yjbTaTa BBIYMCIIEHUM, OLIEHKY 3HAYEHUN YUCIIOBBIX
BbIpaXEHUI. BBINOIHATE AEHCTBUS CO CTENEHSMU C HATYPaJIbHBIMU [TOKA3aTEISIMHU.

[TpyuMeHATh NPU3HAKU JETUMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYPaJIbHBIX YHCEI.

Pemars nNpakTHMKO-OPUEHTUPOBAHHBIE 3aJa4d, CBSI3aHHBIE C OTHOIICHHWEM BEJINYMH,
MPONOPLUOHAILHOCTBIO BEIMUUH, IPOLEHTAMH, UHTEPIPETUPOBATH PE3YJIbTAThl PEIICHUs 3a7a4
¢ Y4€TOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpuBaEMbIX OOBEKTOB.

AuredpanyecKkune BbIPaKeHUs

Hcnonb3oBathk anreOpanyeckyto TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHUS yueOHOro MaTepuarna.

Haxoauth 3HaueHns OyKBEHHBIX BBIPRXKEHUN MTPH 3a/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BeinonHATe npeoOpazoBaHusl 1IEI0r0 BBIPAKEHHS B MHOTOWIEH MPUBEIEHUEM MOTO00OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONHATE yMHOXEHHME OJIHOYJIEHAa HAa MHOTOYIEH M MHOroYjeHa Ha MHOTOYJIEH,
NPUMEHSTH (POPMYJIbI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCy1LIeCTBIATh Pa3I0KEHUE MHOTOWIEHOB HA MHOMKHUTEIM C IOMOILIbIO BBIHECEHUS 3a
CKOOKM OOIIero MHOMKUTENS, TPYNIHPOBKH CIaraeMbIX, MpUMEHEHHs (HOpMyINl COKpaIIEHHOTO
YMHOKEHUS.

[IpumensTh npeoOpa3oBaHUS MHOTOWIEHOB Ul pEUIeHHs pa3MyHbBIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX MIPEAMETOB, U3 PEATIbHOU TPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATypaJIbHBIMH MOKa3aTeIIMH Ul peoOpa3oBaHUs
BBIPAKCHUIA.

YpaBHeHUsI M HEPABEHCTBA

Pematp sMHeliHbIE ypaBHEHMsI C OQHOM NEPEMEHHOM, NMPUMEHSS IpaBHia IEpexoja OT
UCXOAHOIO YpaBHEHHUS K PaBHOCWIBHOMY eMy. IIpoBepsATh, sBisSE€TCA JM YHUCIO KOPHEM
YPaBHEHHS.

[TpuMmensATH rpaduyeckre METOIbl IPU PELICHUHN JINHEHHBIX YPAaBHEHUN U X CUCTEM.



[TonGupats mpuMepsl Map YUCEI, SBJISIOLIMXCS peIIEHUEM JMHEHHOTO ypaBHEHHUS C IBYMs
[IEPEMEHHBIMMU.

CrpouTh B KOOPAMHATHOM IJIOCKOCTH TpauK JUHEHHOTO YypaBHEHHS C JBYMS
HEPEMEHHBIMHU, NOJIb3YsICh I'PaUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemare cucreMbl IByX JIMHEHHBIX YPaBHEHUH C JIByMs II€PEMEHHBIMH, B TOM YHUCIIE
rpadu4ecKy.

CocTaBiTh M pemiath JUHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX YpaBHEHUI IO
YCIIOBUIO 3a/layd, HWHTEPIPETUPOBAaTh B COOTBETCTBHMM C KOHTEKCTOM 3aJaud IIOJy4YEHHBIN
pe3yJIbTar.

DOyHKUUHA

N300paxkarb Ha KOOpPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJIaHHBIM
KOOpAMHATaM, Jy4d, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh 4YHCIOBBIE IIPOMEXKYTKH Ha
aJreOpanyeckoM si3bIKe.

OtmedaTh B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku uHeHHBIX QyHKIHA. CTpouTs Tpaduk GyHKINHN Y = [X|.

OnuceiBaTh € MOMOIIBIO (YHKIMHA M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIMYMHAMU:
CKOPOCTb, Bp€Ms, PacCTOsHME, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTENIBHOCTb, BpeMH,
00BEM pabOTHI.

HaxoauTe 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuil crocod NpeAcTaBiIeHUs M aHaIW3a MHPOPMALMU, U3BIEKAaTh U
UHTEPIPETUPOBATh UHPOPMALIUIO U3 IPa(UKOB peaNbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K xoniy obOydyeHuss B 8 kJiacce 0oOydyarOImMICS TOJYYUT CIEAYIOMUE TMPEIMETHBIE
pe3yabTaThI:

Yuciia 1 BbIYUCICHUA

Hcronbs30BaTh HavalbHBIE IPEACTABICHUSA O MHOXKECTBE ICHCTBUTEIBHBIX YMCEN JUISA
CPaBHEHMsI, OKPYIJIEHUS M BBIYMCIEHUHN, H300pa)kaTh [EHCTBUTENbHBIE YHCIIA TOYKAMU Ha
KOOPJIMHATHOU IIPSIMOM.

[TpuMeHATh TOHATHE apU(pMETHUYECKOrO KBaJpPaTHOTO KOPHS, HAXOJIUTh KBaJpaTHBIC
KOpPHH, UCHOJIB3YsI TPU HEOOXOIMMOCTH KaJIbKYJISATOP, BHIIOIHATH IPE0Opa30oBaHus BIPaKEHHH,
COJIepKalIMX KBaJPATHBIE KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEM.

Hcnonp3oBaTh 3anmucu OOJIBIIUX M MaJlbIX YHCENI C MOMOMIbIO JECATUYHBIX IpoOeil u
creneHer umncina 10.

Auredpanyeckune BbIPaKeHHUs

[IpyMeHsTh TMOHSATHE CTENEHH C IeJIbIM TI0Ka3aTelieM, BBINOJHATh MPeoO0pa3oBaHUs
BBIPKEHMM, COAEPIKALIUX CTEIIEHH C LIEJIBIM ITOKA3aTeJIEM.

BBINOAHATE TOXIECTBEHHBIE NPEOOpPa3OBaHMs PAMOHANBHBIX BBIPAKEHUH Ha OCHOBE
IpaBuiI JEHCTBUN HAaJL MHOTOYJICHAMH M alreOpanyecKuMu JpoOsMu.

PackmnanpiBaTh KBaApaTHBINA TPEXUWIEH HA MHOKUTEH.

[TpumeHsTh peoOpa3oBaHUsl BHIPAKEHUH JIJISl pElIeHUs Pa3IMUHbIX 3a7a4 U3 MAaTeMaTUKH,
CMEXHBIX [IPEAMETOB, U3 PEAIILHON ITPAKTUKHU.

YpaBHeHUs M HEPABEHCTBA

Pemate nuHENHbIE, KBaAPATHBIC YPABHEHUS U PALIMOHAIIBHBIE YPABHEHMS, CBOIAIINECA K
HUM, CUCTEMBI IByX YPaBHEHHUH C IBYMS IIEPEMEHHBIMH.

IIpoBOIUTE MPOCTEUIINE UCCIENOBAHNS YPABHEHUNM U CUCTEM YPAaBHEHHM, B TOM UYUCIE C
IpUMEHEHHEM IrpauyecKuX MpeacTaBlIeHUH (YCTaHaBIMBAaTh, HIMEET JIM ypaBHEHHUE HITU CUCTEMa
YPaBHEHMH pELIeHUs, €CIIM UMEET, TO CKOJIBKO, U IIpoUee).



[TepexoauTh OT CIOBECHON (OPMYIMPOBKH 3amaddl K e€ anreOpanyeckod MOJAEIU C
MOMOIIBI0 COCTABIICHUS YPAaBHCHHSI WJIH CHCTEMbl YpaBHEHUWH, WHTEPIPETUPOBATh B
COOTBETCTBUH C KOHTEKCTOM 33J]auyl TMOJTy4YECHHBIN pe3yJIbTarT.

[TpuMeHSTh CBOWCTBA YMCIOBBIX HEPABEHCTB JIJIsl CPABHEHUS, OLICHKHU, PEIIaTh JTMHEHHBIC
HEPaBEHCTBA C OJHOM TEPEMEHHOW W HMX CHCTEMBI, JaBaTh TIpadUYecKyl0 HILTIOCTPAIIUIO
MHOY€ECTBa PELICHU HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[ToHUMAaTh ¥ HCTIONB30BaTh (DYHKIIMOHATIBHBIC TOHATHUS | SA3bIK (TEPMUHBI, CHMBOJIHYECKUE
0003HaueHMsI), OTIPEIEIATh 3HaUCHHE (PYHKIIUH 110 3HAUYCHHUIO apTyMEHTa, ONPEIEISTh CBOMCTBA
byHKIMY 10 e€ rpaduky.

Crpoutsb rpaduku 37eMeHTapHbIX (YHKIUN BUA:

y = ki, y = x2, y = X3,y = |x|, Yy = VX, onucBIBaTh CBOMCTBA YHCIOBON (PYHKIMHU 110 €&
rpaduky.

K koHiy oOyueHuss B 9 kJjacce OOydarOUIMICS MOJYYUT CICAYIOIIUE TMPEAMETHBIC
pe3yIbTaThI:

Yucia ¥ BBIYUCTEHHSA

CpaBHHBATh U YIOPSIOYMBAThH PAIllHOHAILHBIC U UPPAIIIOHAILHBIC YHCIIA.

BrImonHATe apudMeTHUeCKUe NESHCTBHS ¢ pallMOHAILHBIMU YHUCIIAMHU, COYETasi YCTHBIC U
MUCHbMEHHBIC TPUEMBI, BBITIONHSATH BEIYUCIICHUS C UPPAIIMOHATHHBIMU YHCIIAMH.

HaxomuTh 3HAa4YEeHUS CTETIICHEH C ICNIBIMH ITOKA3aTeIsIMU ¥ KOPHEH, BEIYHUCIIATH 3HAUCHUS
YHCIIOBBIX BBIPOKEHUIA.

OKpyrisaTh JCUCTBUTEIBHBIC YHWCIIA, BBIMOJIHATH MPUKUAKY pPE3yJbTaTa BBIYHCICHUH,
OIICHKY YHMCIIOBBIX BBIPAKCHUH.

YpaBHeHUsI 1 HEPABEHCTBA

Pemath TMHEWHBIC ¥ KBaJIpaTHBIC YPaBHEHUS, YPABHEHUS, CBOJISIIIUECS K HUM, IIPOCTCUIITHE
IpOOHO-pallMOHANILHBIE YPABHEHHUS.

Pemarh cuctembl IBYX JIMHEWHBIX YpPaBHEHHH C JBYyMs MEPEMEHHBIMU U CHCTEMBI JABYX
YpaBHEHHUI, B KOTOPBIX OJHO YPaBHEHHUE HE SBJISICTCS JIMHCHHBIM.

Pemrate TekcToBBIe 3amauM  anreOpandecKMM CIOCOOOM C TOMOIIBIO COCTaBJICHUS
YpaBHEHHUS UM CUCTEMBI IBYX YPaBHEHUH C IByMs IEPEMEHHBIMH.

[TpoBoauTH TpOCTEiilINe UCCIEA0BAHNUS YPABHEHUN U CUCTEM YpaBHEHUM, B TOM UYHUCIE C
MPUMEHEHUEM TpapUIeCKUX MPEICTABICHNH (YCTaHABIINBATh, HIMEET JIM ypaBHEHUE WU CHCTEMA
YpaBHEHHI PEIICHHS, €CITH HMEET, TO CKOJIBKO, U TIpoUee).

Pemarr nuHeliHbIe HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HW300pa)kaTh peIICHHE
HEPAaBEHCTB Ha YHCIIOBOW MPSIMOM, 3aMUCBHIBATH PEIIEHUE C IOMOIIBI0 CHMBOJIOB.

Pemath cucTeMbl THHEHHBIX HEPABCHCTB, CHCTEMBI HEPABEHCTB, BKITFOUAIOIITUE KBAJIPATHOE
HEPaBEHCTBO, M300pakaTh pEIIeHHe CHUCTEMBbI HEPAaBEHCTB Ha YHCIOBOH IMPSIMOH, 3alMCHIBATh
pelIeHne ¢ MOMOIIbI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPH PEIICHUN PA3IUYHBIX 3a/1a4.

DOyHKIUHA

Pacrio3naBaTh GyHKIIMHM H3YyYEHHBIX BHIOB. [l0Ka3bIBaTh CXeMAaTHUYECKU PACIIOIOKCHHE Ha

KOOPJMHATHOM TUIOCKOCTH TpadukoB GpyHkimid Buna: y = kX, y = kx + b, y = k/x, y = ax2 + bx +
C,y=x3,y= VX, y = |X|, B 3aBUCHMMOCTH OT 3HAYCHUI KOA(PPHUIIMEHTOB, OMUCHIBATH CBOMCTBA

GyHKIHA.



Crtpouts u nM300paXkaTh CXeMaTW4YeCKH TpadMKH KBAaAPATUYHBIX (YHKIUH, OIUCHIBATH
CBOWCTBA KBAIPATUYHBIX (DYHKIHIA MO UX TpaduKaMm.

Pacnio3naBate KBagpaTHUHYO (YHKIHIO 110 (hOpMYyJIe, IPUBOJUTH IPUMEPHI KBaIPATUIHBIX
GyHKIMI U3 peaabHOM KU3HU, QU3UKU, TEOMETPUH.

YucsioBble MOCI€10BATETLHOCTH U MPOTPeCCHH

Pacno3naBate apu(METHUECKYI0O M TEOMETPUUYECKYIO MPOTPECCHH MPH Pa3HBIX CIOco0ax
3aJjaHusl.

BBIMOMHATE BBIYMCICHHS C HUCIONB30BaHUEM (OPMYJ N-TO 4ieHa apu(pMETHYECKOH u
reOMETPUYECKON IPOrpeccuii, CyMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4wieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPJMHATHON TIOCKOCTH.

Pemrate 3agaum, CBA3aHHBIE C YMCIOBBIMH MTOCIIEIOBATEIBHOCTSIMU, B TOM YHCIIE 3a/1a41 U3
peanbHON KU3HU (C UCTIOJIB30BAHUEM KaIBKYJIATOPA, HU(POBBIX TEXHOIOTHIH).



TEMATHYECKOE IINTAHUPOBAHHME

7 KIIACC
KosmuecTBo yacoB JJIeKTPOHHBIE
Ne ni/m | HamMeHoBaHMe pa3/1e/ioB U TeM MPOrpaMMbl (uudposbie)
Beero Kontpoubnbie | [Ipaktnueckune | 00pa3oBaTe/ibHbIE
padoThI padoThbI pecypcbl
1 IToBTOpEHME 6 1
2 Yucna, BEIpaXXeHUsI, TOXKIECTBA, YPAaBHEHUS 17 1 Bubmzorexa LIOK
> BhP > TOTAEETRE, P https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
° Gynn 10 ! https://m.edsoo.ru/7f415b90
bu6 OK
4 CreneHb ¢ HATYpaJIbHBIM IMOKa3aTeIeM 11 1 h':'[ID;I:I;I/On:.GGKdiCIJ-EJ.ru/?MleQO
bu6mmoreka [IOK
M 1 1
° HoTomEH > https://m.edsoo.ru/7f415b90
6 DopMYIIBEI COKPAIIEHHOIO YMHOXKEHUS 15 1 Bubmiorexa HOK
OPNYIILL CORPAITICHHOTO YNHOME https://m.edsoo.ru/7f415b90
b K
7 CucreMbl TUHENHBIX YPABHEHHUN 13 1 nommorexa 110

https://m.edso0.ru/7f415b90



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

8 [ToBTOpeHHE 1 0000IIEHNE 15 1

bu6mmoreka [IOK
https://m.edso0.ru/7f415b90

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8

IHOYPOYHOE IINTAHUPOBAHUE

7 KUIIACC
Ne mo Cpoxn u3ydeHusi MPOrpamMMbl JJIeKTPOHHBIE
Ne pasaeny undgposbie
n/n HaumenoBaHue pa3iesioB U TeM o0pa3oBaTe/ibHbIE
I1aH (paxr pecypebi
IHoBTOpEHue (6 4.)
1 [ToBTOopenue. Apudmernueckue neiicTBus
CO CMEIIAHHBIMH YNCIIAMH
2 IToBTOpeHune. OTHOWIEHUS U IPONOPLIMH
3 [ToBropenue. [IpoTHBONOIOKHBIE YUCHIA U
MOJ1yJIb YHCIIa
IToBrOopenue. Pemenne ypaBHeHHM
5 [ToBropenue. KoopauHaTel Ha MIOCKOCTH
6 Bxoanast KOHTpoJIbHAsA padoTa
Yucaa, BbIpaxeHus, TOKIeCTBA, ypapHenus (17)
PannonanbeHble uncna
YucnoBble BEIPAKEHUS



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

BeIpaxeHus ¢ nepeMeHHbIMU

CpaBHeHME 3HAYCHUI BbIpaKEHU

bu6mmoreka [IOK

10 https://m.edsoo.ru/7f4213
82
bu6mmoreka [IOK
11 Yuciaa, BEIpaKEHUS https://m.edsoo.ru/7f4215
4e
12 Brinonnenue ynpaxunenuii. Yucna,
BBIPAXKCHUS
CBoiicTBa A€MCTBUHN HAJ YMCIAMU bubnuorexa [JOK
13 https://m.edsoo.ru/7f4218
be
14 ToxnecrBa. ToxxaeCcTBEHHBIE
peoOpa3oBaHUS BEIPAKESHUHN
Brinonnenue ynpaxuenuid. ToxaecTsa.
15 ToxnecTBeHHbIe TpeoOpa3oBaHus
BBIPAKECHUI
16 VYpaBHEeHHE U eT0 KOPHU
17 JInHeliHOEe ypaBHEHHE C OQHOU
MepeMEHHON
18 JInHeliHOE ypaBHEHHE C OQHOU
IIEPEMEHHON
19 Pemrenue 3agad ¢ mOMOMIBIO JIMHEHHEBIX
YpaBHEHUI
20 Pemenue 3a1a4 ¢ MOMOLIBIO TMHEWHBIX
ypaBHEHUH
21 O06o011ieHne 1 cucTeMaTu3ays yaeoHoro

MaTrepuaia



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be

22

[ToaroroBka K KOHTPOJILHOU paboTe

KonTpoabHnas padora Nel

23 «BbIpa:keHus1, TOK/IECTBA, YPABHEHUSD)
®yukouu (10 4.)
24 AHanu3 KOHTPOJIBHOU paboThl. YncnoBbie
MIPOMEXKYTKH
25 Urto Takoe pyHKIUSA
26 Brruucnenue 3nauennit GyHKIMH 1O
bopmyite
I'paduk Qpynkmu bubmuorexa [JOK
27 https://m.edsoo.ru/7f41fa
fa
28 OyHKIMH U UX rpapuku
[Ipsimast mponoOpLHOHATIBEHOCTD U €€ bubnuorexa [JOK
29 rpaduk https://m.edsoo.ru/7f41fd
70
30 Jluneiinas yHKIus u ee rpadux
31 KycouHo-3a1anHbIe QYHKIUU
O00011eHne U cCUCTEMaTU3aLNS 3HAHUI bu6mmoreka [IOK
32 o Teme. [1ororoBka Kk KOHTPOJILHOM https://m.edsoo0.ru/7f4213
pabore 82
KonTtpoabnas padora Ne 2 «@yHKuum» bubnuoreka [IOK
33 https://m.edso0.ru/7f4215
4e
Crenenn ¢ HaTypaJbHBIM Noka3zaresneM (11 4.)
Ompenenenue CTENEeHN ¢ HATypalTbHBIM bubnuotexa [JOK
34 HOKa3aTesIeM https://m.edsoo0.ru/7f4218

be



https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be

35

YMHOXEHUE U NEeIEHNE CTEICHEN

bubmuorexa [JOK
https://m.edsoo.ru/7f4227
6e

36

BOBBGHGHHG B CTCIICHL ITPOU3BCACHUA U
CTCIICHHU

bubmuorexa [JOK
https://m.edso0.ru/7f4229
30

37

38

39

CreneHs ¢ HaTypaJIbHBIM I10Ka3aTCJIeM

Brimonnenue ynpa)l(HeHHfI. CremneHs ¢
HaTypaJIbHbIM IIOKA3aTCJICM

OJHOYJIEH U €ro CTaHAapPTHBIN BUJT

bu6mmoreka [IOK
https://m.edsoo0.ru/7f422a
2

bubmuorexa [JOK
https://m.edsoo.ru/7f422c
c8

bubmuorexa [JOK

https://m.edsoo.ru/7f422f
ca

40

YMHOkKEHNE 0HOUYIEHOB. Bo3Benenue
OJIHOWJIEHA B CTEIEHD

bu6mmoreka [IOK
https://m.edso0.ru/7f4231
82

41

42

43

®yukuun y = x? uy = x3 u ux rpapuku

®ynkuun y = x2 uy = x3 u ux rpaduku

[ToaroroBka Kk KOHTPOIBHOU paboTe

bu6mmoreka [IOK
https://m.edsoo.ru/7f4243
2a

bu6mmoreka [JOK
https://m.edsoo.ru/7f4246
4a

bubmuorexa [JOK

https://m.edsoo.ru/7f424c
12



https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424c12

KonTtpouabsnas padora Ne 3 «Crenens ¢

bubmuorexa [JOK

44 HATypaJbHBIM MOKAa3aTeJIeM» https://m.edsoo.ru/7f424f
d2
MHuorouens! (15 4.)
AHaM3 KOHTPOJIBHOM pabOTHI. bubmuorexa [JOK
45 MHOTOYJICH U €r0 CTaHAapPTHBIA BU https://m.edsoo.ru/7f4251
do
CrnoxeHne ¥ BhIYMTAHHE MHOTOUYJICHOB bu6mmoreka [IOK
46 https://m.edsoo.ru/7f4233
12
Cl1o)keHHe ¥ BBIYMTAaHHE MHOTOYICHOB. bubmmoreia LIOK
47 . https://m.edsoo0.ru/7f4237
Brimonaenue yrpakHeHUH fo
bu6mmoreka [IOK
48 YMHOXEHHE OJHOWICHA HA MHOTOYICH https://m.edsoo.ru/7f4239
de
49 YMHOXEHUE 0JHOUJIEHA HA MHOTOYJIEH.
Beinonnenue ynpaxHeHun
50 Brinecenne 00111ero MHOKUTES 32
CKOOKH
51 Brinecenne 00111ero MHOKUTES 32
CKOOKH
52 [Ipou3sBeneHne ogHOUIEHA 1 MHOTOUJIEHA
YMHOKEHHE MHOTOWICHA Ha MHOTOWICH bu6mmorexa [IOK
53 https://m.edsoo.ru/7f4204
82
54 YMHOXEHHE MHOTOWICHAa Ha MHOTOWICH.

BrinonHenue ynpaxseHus



https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f420482

Paznoxxenne MHOTO4IeHa HA MHOXKHUTEIH

bubmuorexa [JOK

55 https://m.edsoo0.ru/7f4206
4e
PaznoxeHne MHOTOWICHa HA MHOXKUTEIH. Bubmorexa IOK
56 https://m.edso0.ru/7f4208
Crioco6 rpynmnupoBKu 06
bu6mmoreka [IOK
57 MuoroueHsl. JIedCTBUS ¢ MHOTOUYJICHAMU https://m.edso0.ru/7f4209
a0
bubmuorexa [JOK
58 IToaroroBka K KOHTPOJIBHOU paboTe https://m.edsoo.ru/7f420e
6e
bubmuorexa [JOK
59 Konrpobuas pagora Ned https://m.edsoo.ru/7f427c
«MHOro4/1eHbI»
32
DopMyJibl COKPALIEHHOT0 YMHOXKeHus (15 4.)
AHanu3 KOHTPOJIBbHOI paboThI. bubnuorexa [IOK
60 Bo3Benenue B kBagpaT U B KyO CyMMBI U https://m.edsoo.ru/7f427e
Pa3HOCTH JIBYX BBIPAKEHUI 8a
Bo3sBenenue B kBajpar u B KyO CyMMBI U bubnmnorexa [JOK
61 Pa3HOCTH JIBYX BBIPAKECHHN https://m.edsoo.ru/7f4283
6C
Paznoxxenne Ha MHOKUTETN C TTIOMOIIBIO
62 (dbopMmyn KBajipaTa CyMMBI U KBajIpaTa
pasHOCTH
Brimonnenue ynpaxuenuid. Pasnoxenue
63 Ha MHOXKHTEJN C IIOMOIIBI0 (hopMyt

KBaJipaTa CyMMBbI U KBaJipaTa pa3HOCTU



https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f42836c

YMHOXEHUE PA3HOCTH IBYX BBIPAKECHUU

64
Ha UX CyMMY
YMHOKEHHE pa3HOCTH JIBYX BBIPAKECHHI Bubmorexa IOK
65 . https://m.edsoo.ru/7f4284
Ha UX CyMMY. BrinonHeHne yrnpaxHeHHHA de
PaznoxeHue pa3HOCTH KBaJpaTOB Ha bubamorexa IOK
66 https://m.edsoo.ru/7f4286
MHOKHUTEITN
5a
Paznoxenne pa3HOCTH KBaJIpaToOB HA bubnnoreka [JOK
67 MHOXUTEITU. BhIMOTHEHUE yIpaXKHEHU# https://m.edsoo.ru/7f4287
dé
68 Paznoxenne Ha MHOKUTEIH CyMMBI U
pa3HoCTH KyOOB
69 [IpeoOpazoBaHMe TEIOTO BHIPAKCHHUS B
MHOTOYJICH
[Ipeobpa3oBaHue 1ENOTO BIPAKECHHUS B bubnnoreka [JOK
70 MHOTOWIEH. BhImonHeHne ynpakHeHus https://m.edsoo.ru/7f4210
44
[IpumeneHnue pa3nuyuHbIX cIOcO00B AJIs bubnnoreka [JOK
71 Pa3NIoKEeHUSI Ha MHOKUTEIH https://m.edsoo.ru/7f41de
76
[IpumeneHnue pa3nuyuHbIX cIOcO00B AJIs bubnnoreka [JOK
72 Pa3NIoKECHUST HA MHOXKUTEIIH. https://m.edsoo.ru/7f41df
Brinonnenue ynpaxHeHun 2
73 O0o0mIeHre M cucTeMaTH3aIus 3HAaHUH
74 Kontpoabsnas padora NeS «@opmyJibl

COKPAIIEHHOI'0 YMHOXKCHUSD)

Cucrembl 1uHeliHbIX YpaBHeHui (13 4.)



https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41dff2

AHanu3 KOHTPOJIBHOU paboThl. JIuHeiHoe

& ypaBHEHHUE C ABYMS NIEPEMEHHBIMU
I'padux TMHEHHOTO ypaBHEHHUS C ABYMS bubmumoreka [IOK
76 MIePEeMEHHBIMU https://m.edsoo.ru/7f4lel
6e
CucTteMbl TUHEUHBIX YPAaBHEHUH C JBYMSI bubmmorexa LIOK
77 https://m.edsoo.ru/7f41e4
[IEpEMEHHBIMU
2a
CucreMpl TMHENHBIX YPABHEHUN C ABYMs bubnuoreka [IOK
78 nepeMeHHBIMH. BrImonnenue https://m.edsoo.ru/7f41e8
yIpaxHeHHA as
Crioco6 moacTaHOBKU bubnuorexa [JOK
79 https://m.edsoo.ru/7f41ed
80
80 Crnioco6 noacraHoBkH. BeinosiHeHne
YIpaKHEHUI
81 Crioco0 croxxeHus
Crnioco6 cnosxeHusi. BeimonHenue bubnuotexa [JOK
82 yIpaKHEHU T https://m.edsoo.ru/7f41ea
24
83 Pemenue 3a1a4 ¢ moMoIIbIO CUCTEM
YpaBHEHUI
Pemenue 3aga4 ¢ moMOIIBIO CUCTEM bubmuorexa [JOK
84 ypaBHEHMI. BrinonHnenue ynpaxxHeHHi https://m.edsoo.ru/7f41ef
06
85 Pemrenne cucreM TUHEHHBIX YPaBHEHUN



https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41ef06

[TonroroBka K KOHTPOJIBHOU paboTe bubmumoreka [IOK
86 https://m.edsoo.ru/7f41f0
78
KonTtpoabsnas padora Ne6 «Cucrembl bubmumoreka [IOK
87 JIMHEHBIX YPABHEHMIT U UX pPelleHHs» https://m.edsoo.ru/7f41f1
fe
IMoBTOpenue (15 4.)
Yucna u BeipakeHus. [Ipeodpa3oBanue Bubmiorexa LIOK
88 . https://m.edsoo.ru/7f4272
BBIpQKCHU I
82
YpaBHEHHE C OJHOM MTEPEMEHHOMN bubnuorexa [JOK
89 https://m.edsoo.ru/7f4274
12
OyHKIUYN U UX TpapUKu bubnnorexa [HOK
90 https://m.edsoo.ru/7f426d
le
Jlunelinas GpyHKIUsA bubnuorexa [IOK
91 https://m.edsoo.ru/7f41f5
Oa
92 Crenenb u €€ cBOWCTBa
93 OnHOWICHBI
94 CyMMa 1 pa3HOCTh MHOTOUJICHOB
95 [TpousBeeHne 0THOWICHA H MHOTOWICHA
bubmuorexa [JOK
96 [IpousBeneHre MHOTOUICHOB https://m.edsoo.ru/7f429f

32



https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f429f32

KBagpar cyMMBI ¥ KBaJpaT pa3HOCTH.

bubmuorexa [JOK

97 Pasnocts kBagpaToB. CymMMa U pa3HOCTh https://m.edsoo.ru/7f42a0
KyOOB e0
bubmuorexa [JOK
98 [IpeoOpazoBaHme LENBIX BRIPAKEHUN https://m.edsoo.ru/7f42a2
1a
99 JIuHeiHbIe ypaBHEHUS C IBYMS
MEPEMEHHBIMH
bubmuorexa [JOK
100 Perienre cucTeM JIMHEWHBIX ypaBHEHHMA https://m.edsoo.ru/7f42a9
00
101 HToroBasi kKoHTpoOJBLHAsSI padoTa
102 AHaM3 KOHTPOJIBHOM paboThI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102



https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900
https://m.edsoo.ru/7f42a900

TEMATHYECKOE INTAHUPOBAHMUE

8 KUIIACC
KoaunvecTBo yacoB DJIeKTPOHHbIE
Ne n/m HaumeHoBaHuUe pa3ieioB U TeM MPOTrPaMMbI (1 posrie)
Beero Konrpoubneie | lIpakTuyeckue o0pasoBaTe/bHbIE
padoThI padoThI pecypchl
1 [ToBTOpeHue 6 1
2 Yucia u Berunciienus. KBaapaTHele KOpHU 13 bubmmorexa [IOK
' P P https://m.edsoo.ru/7f4354a4
3 Ywucia u BeraucieHns. CTeneHs ¢ eNbIM 7 bu6nuoreka [IOK
[IoKa3aTejieM https://m.edsoo.ru/7f42fd38
4 Anrebpanyeckue BeipakeHus1. KBaapaTHbrit 5 1 bubnuotexa [JOK
TpeX4JieH https://m.edsoo.ru/7f42fd38
5 Anrebpanyeckue BeIpakeHus. AnreOpandeckas 13 1 bubnuotexa [JOK
IpoOb https://m.edsoo.ru/7f42fd38
6 YpaBHeHus 1 HepaBeHcTBa. KBazmpaTHble ypaBHEHUS 13 bubmmorexa [TOK
P P ' P P https://m.edsoo.ru/7f42eaaa
bu6 OK
7 VYpaBHeHHs 1 HepaBeHCTBA. CHCTEMBI YpPaBHEHHI 13 1 nomotexa 11

https://m.edsoo0.ru/7f42eaaa



https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42eaaa

but6mmoreka [IOK
8 YpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 https://m.edsoo.ru/7f42eaaa
9 Oyakaun. OCHOBHBIE ITOHATUS 5 bubmorexa [IOK
YHKIUH. https://m.edsoo.ru/7f42ec80
bubmuorexa [JOK
1 D 4
0 yHICIHH. HCTIOBbIC QyHKIIHH d https://m.edsoo.ru/7f42ec80
bubnuoreka [IOK
1 [osroperue u 0bobmenue 6 https://m.edsoo.ru/7f42ec80
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102

ITOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC

Ne mo Cpoku u3y4yeHus MporpaMMbl

Ne i/ HaumeHnoBaHue pa3aesioB U TeM DJIeKTpPOHHbIe UG poBbIE
azzel

P y IaH dakT o0pa3oBaTe/IbHbIE PECYPChI

1 IToBropenue. Uucna. Beipaxenus.
ToxnecTBa. ypaBHEHUs

2 [ToBTrOopenne. dyHKIMHU
3 IToBTOpenue. CteneHp ¢ HaTypaIbHBIM

IIOKa3aTcjIeM

[ToBTOpEeHne. MHOTOUIEHBI



https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f42ec80

[ToBropenue. CucreMbl JIMHEHHBIX

> YpaBHEHUI
6 Bxoanasi KOHTpoOJIbHas padoTa
Yucaa u Beruncienus. Kagparuoie kopun (13 4.)
7 KBanpatHblii KOpeHb U3 YHCIIa bubnrorexa LIOK
https://m.edsoo.ru/7f42d452
8 [Tonsitue 06 UpparMOHAIILHOM YHUCIIE brbmmorexa LIOK
https://m.edsoo.ru/7f42eaaa
9 JlecsiTHUHBIC TPUOTMIKCHUS
HUPPAIIMOHATIBHBIX YHCET
10 JlecsiTuuHbIe TPUOTUKESHUS
UppalMOHATILHBIX YHCET
11 JlelicTBUTENbHBIC YKCIIA
12 BB\I}HOJ‘IHGHI/IC ynpaxkaenuii. CpaBHeHHe
NENCTBUTENBHBIX YUCET
13 Apudmernueckuit KBaJpaTHbIH KOPEHb
14 VYpaBHeHue Buia x> = a
15 CaoiicTBa apumMeTnyecKux bubnnorexa [JOK
KBaJIpaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
16 CaoiicTBa apupMETHIECKUX bubmuoreka [JOK
KBaJIpaTHBIX KOPHEH https://m.edsoo0.ru/7f42d862
17 N biGiorera LIOK
KopHH https://m.edsoo.ru/7f42dd26
[Ipeobpa3oBaHre YHCTOBBIX
18 BBI:pa)KI;HHﬁ, CoJIeprKalIiX KBaJpaTHbIC bubmmorexa LIOK

KOpHU. BEINIOJIHEHNE yIIpa)KHEHU N

https://m.edsoo.ru/7f42ded4



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4

[TpeoOpazoBaHue YHCTOBBIX

19 BBIPOKECHHH, COJEPIKAINX KBaJIpaTHbIC bubmmorexa LIOK
’ . https://m.edsoo.ru/7f42e0be
KOpHU. BITIOJIHEHHE yIIpakHEHU I
Yucaa u BpruucjaeHus. CteneHb ¢ meJabIM nmokasaresaem (7 4.)
20 CTeleHs ¢ LelbIM II0Ka3aTeaeM bubmorexa OK
https://m.edsoo.ru/7f4354a4
CranpapTHas 3anuch yncia. Pazmepst
00BEKTOB OKpYyXKaromero Mupa (ot
21 3JIEMEHTAPHBIX YaCTHUII JI0 bubnuoreka [{OK
KOCMHYECKHX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIIBHOCTD ITPOIIECCOB B
OKpYKaroIleM MUpe
29 CBOMCTBA CTEIIEHH C IIETBIM bu6nmorexa LIOK
oKaszarejaeM https://m.edsoo.ru/7f435648
23 CBolicTBa CTEIIEHH C IICIIBIM bubnuorexa [IOK
HOKa3aTeseM https://m.edsoo.ru/7f435648
24 CBolicTBa CTENEHH C LIEJIBIM bubnuoreka [IOK
MoKa3arejeM https://m.edsoo.ru/7f435648
o5 CBoIiCTBa CTETICHH C IIEJIBIM bubmuoreka [IOK
MOKa3aTeneM https://m.edsoo.ru/7f43599a
26 CBoIiCTBa CTETICHH C IIEJIBIM bubmuoreka [JOK
HOKa3aTeseM https://m.edsoo.ru/7f435ed6
Auredpanyeckne Bpipaxkenus. Kpaaparusii Tpexuiex (5 4.)
27 KBanpatusiit TpéxuneH
28 KBanpathslii TpéxuiieH
29 Pasnosxenne kBagpaTHOro TpéxuieHa bu6muoreka [JOK

Ha MHOXHTCIIN

https://m.edsoo.ru/7f42fd38



https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38

bubnunoreka LIOK

30 [TonroroBka K KOHTPOJIBHOU paboTe https://m.edsoo.ru/7f42d38
a1 Koasparanse wopen, Crenent bumorera LIOK
KbaxpaTubrii Tpexsien” https://m.edsoo.ru/7f42ec80
Anredpanyeckue BbIpaxkenusi. Ajredopanyeckasi 1poos (13 4.)
32 AHanu3 KOHTPOJIBHON pabOTHI. Bu6mmoteka [JOK
Anrebpanueckast 1pooOb https://m.edsoo.ru/7f430382
JlommycTrMble 3HAaYCHUS TTIEPEMEHHBIX,
33 BXOJISAIINX B aIreOpandecKue
BBIPKCHUS
JlommycTrMble 3HaYEHUS IEPEMEHHBIX,
34 BXOJISAIIMX B aareOpandecKue
BBIPKCHUS
35 OcHOBHOE CBOMCTBO aredpanveckon bubanorexa [JOK
apoou https://m.edsoo.ru/7f4308e6
bubmuoreka [JOK
3 Cokpaneriite 1podeit https://m.edsn?c;).ru/7f430a8a
37 Coxkpamienue apobeit bubmmorexa LOK
https://m.edsoo.ru/7f430f44
38 CnoxxeHue, BBIYMUTAaHUE, YMHOKEHUE U bu6nmorexa LIOK
JeTIeHHEe areOpandecKux Apooei https://m.edsoo.ru/7f43128c
39 CrnoxxeHue, BBIYUTaHUE, YMHOKEHUE U bubmuoreka [JOK
JeNICHHUE areOpandecKux aApooeit https://m.edsoo.ru/7f4315c0
40 CnoxxeHue, BBIUUTAHUE, YMHOKEHUE U bubnunorexa LIOK
neneHue anredbpandeckux apodei https://m.edsoo.ru/7f431a20
41 [Ipeobpa3oBaHue BhIpaXKEHUH, bubnmnorexa [JOK

COACPpIKAIINX anre6pa1/1qecxne I[pOGI/I

https://m.edsoo.ru/7f43259¢c



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c

[IpeoOpazoBaHue BEIpaXKEHUH,

bubnunoreka LIOK

42 coJiepKalIX anredpandyeckue Apoou https://m.edsoo.ru/7f432736
43 [ToaroroBka K KOHTPOJILHOU paboTe Bubmmorexa HOK
https://m.edso0.ru/7f432736
44 KonTpoabHas padora Ne2 1 bubmuorexa [JOK
" Asiredpanyeckas 1poon" https://m.edsoo.ru/7f431d36
YpaBHenus u HepaBeHcTBa. KBagpatnbie ypapHenus (13 u.)
45 KBanpatHoe ypaBHeHue Bubmmorexa LIOK
https://m.edsoo.ru/7f42eela
46 Henonnoe kBagparHoe ypaBHEHUE Bubmmorexa IOK
https://m.edsoo.ru/7f42eela
47 HenosHoe kBasipaTHOE ypaBHEHUE Bubmmorexa IOK
https://m.edsoo.ru/7f42eela
48 ®opMya KOpHEW KBaPATHOTO bubnnoreka [JOK
yYpaBHEHUS https://m.edsoo.ru/7f42f158
49 ®opMya KOpHEH KBaIpaTHOTO bubmuoreka [IOK
ypaBHEHHUSI https://m.edsoo.ru/7f42f3f6
bubmmnoreka HOK
50 Teopena Brtera https://m.edscL:c;).ru/7f42fef0
bubnnorexa [JOK
>1 Teopea Briera https://m.edsc]i).ru/7f430076
50 Pelrenve ypaBHEeHUH, CBOASAILIUXCS K bubmuorteka [IOK
KBaJ[paTHBIM https://m.edso0.ru/7f43c542
53 Pemenne ypaBHeHuM, CBOASIINXCA K bubmuoreka [JOK
KBaJ[paTHBIM https://m.edsoo.ru/7f43c3d0
54 [Ipocreiime ApoOHO-paLlnOHATIbHbIE bubmuotexa [IOK

yYpaBHEHHUS

https://m.edsoo.ru/7f4328c6



https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
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https://m.edsoo.ru/7f430076
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55

Perrenne TeKCTOBBIX 3a/1a4 C TOMOIIIBIO
KBa/IpaTHBIX YpPaBHEHH

bubnunoreka LIOK
https://m.edsoo.ru/7f42f75c

56

57

[ToaroroBka K KOHTPOJILHOU paboTe

KonTpoabHas padora Ne3

1
"KBagpatHble ypaBHeHus'"

bubnunoreka LIOK
https://m.edsoo.ru/7f42f8f6

bub6nmoreka [IOK
https://m.edso0.ru/7f4301f2

YpaBHeHusi u HepaBeHcTBa. Cucrembl ypapHenui (13 u.)

58

59

60

AHaM3 KOHTPOJIBHOM pabOTHI.
JInHeitHoe ypaBHEHHUE C IBYMS
MIEPEMEHHBIMH, €ro TpaduK, MPUMEPHI
pelieHusl ypaBHEHUH B LEJBIX YACTAX

JIuneitHOe ypaBHEHUE C ABYMs
NIEPEMEHHBIMHU, €ro rpaduk, IpuMepbl
pellIeHNs ypaBHEHUH B LEJIbIX YU CIIAX

JluneliHoe ypaBHEHUE C IBYMS
MEPEMEHHBIMHU, €ro rpaduk, MpUMepbl
peleHys ypaBHEHHH B IENbIX YUCIax

61

Pemenne cucreM nByX JIMHEWHBIX
YpPaBHEHUH € JBYMS IEPEMEHHBIMU

62

63

Pemenne cucreM nByX JIMHEWHBIX
YpPaBHEHUH C JBYMS IEPEMEHHBIMU

Pemenue cucrem 1ByX JTMHENHBIX
YPaBHEHUH C IByMsI IE€PEMEHHBIMU

64

[Ipumeps! penieHus cucrteM
HEJIMHENHBIX YPaBHEHUH C ABYMS
[IEPEMEHHBIMU



https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

IIpumepsl penieHus cucreM

65 HEJTMHEHWHBIX YPaBHEHUN C ABYMS
NIEPEMEHHBIMU
I'paduueckas MHTEpIIpETAIIS
YpaBHEHUS C ABYMsI IEPEMEHHBIMU U bubmmoreka [JOK
66 . .
CHCTEM JIMHEHHBIX YPAaBHEHUI C IBYyMsI https://m.edsoo.ru/7f43d6d6
NIEPEMEHHBIMU
I'paduueckas MHTEpIIpETAIIS
YpaBHEHUS C IBYMsI IEPEMEHHBIMU U bubmmoreka [JOK
67 . .
CHCTEM JIMHCHHBIX YPAaBHEHUI C IByMs https://m.edsoo.ru/7f43d6d6
MIEPEMEHHBIMH
68 Perienue TeKCTOBBIX 33J1a4 C IOMOIIBIO
CUCTEM YpaBHEHUI
69 Perienue TeKCTOBBIX 33aJ1a4 C TOMOIIBIO
CHCTEM YpaBHEHUI
70 Pemrenne TeKCTOBBIX 33724 C TOMOIIBIO
CUCTEM YpaBHEHUI
YpasHenusi u HepaBencrBa. HepasencrBa (12 4.)
71 UucnoBble HEPAaBEHCTBA U UX CBOMCTBA
72 UucnoBble HEPAaBEHCTBA U UX CBOMCTBA
73 HepaBeHCTBO ¢ 01HO NTEpeMEHHON
JluneitHble HEpaBEHCTBA C OJTHOM bubmmnoreka HOK
74 .
MePEMEHHOMN U UX peIIeHHe https://m.edsoo.ru/7f42c692
JInHeliHbIE HEPABEHCTBA C OTHOU bubmuoreka [JOK
75 .
MEPEMEHHON U UX pelleHne https://m.edsoo.ru/7f42c840
76 JIuHeiiHbIe HEPABEHCTBA C OJHOM

HepeMCHHOﬁ " UX PCHICHUC



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840

CucreMbl TMHEMHBIX HEPABEHCTB C

bubnunoreka LIOK

" OJTHOM TIEPEMEHHOM U UX PEIIeHNE https://m.edsoo.ru/7f42cb88
78 CHCT(EMH JIHHeﬁHbix HEPABEHCTB C bubmmoreka [JOK
OJTHOI EPEMEHHOMN M UX PEIICHHE https://m.edsoo.ru/7f42cd2c
79 CI/ICT?MBI J'II/IHCI\/'IHI)\I'X HEPABEHCTB C
OJIHOM MepeMEeHHOMN U UX pelIeHHe
20 wepinemea s o Snoro i mezonol buGmorexa LIOK
. https://m.edsoo.ru/7f42c9e4
npsiIMOH
81 [ToaroroBka Kk KOHTPOJILHOM paboTe brbmmorexa LIOK
https://m.edsoo.ru/7f42c9e4
Kontpoabnas padora Ned
82 "HepaBenctBa. Cucremsl 1
ypaBHeHHii"
@®ynxknun. OcHoBHbIE OHATHA (5 4.)
bubmmnoreka HOK
83 Horsrite Gyt https://m.edsn?c;).ru/7f433c12
84 OO6nacTh onpeneaeHus: © MHOXKECTBO bubnnorexa [JOK
3HAYEHHUH (PYHKIIH https://m.edsoo.ru/7f433d84
85 CriocoOb1 3aanust pyHKITHIA
86 I'paduk Qpynkmm
87 CaoiicTBa GyHKINH, UX OTOOpaKEHUE
Ha rpaduke
@®yukuuu. Yucaospie pynkuuu (9 4.)
88 UreHue u moctpoeHue rpadukoB
byHKIMI
89 [Ipumeps! rpadukoB GyHKIHH,

OTPaKAIOILKX peabHbIE MPOIECChHI



https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84

DyHKIMHU, ONUCHIBAIOLIME MTPAMYIO U

bubnunoreka LIOK

90 §
OPPATHYIO IPOTIOPUMOHATILHBIC https://m.edsoo.ru/7f434bbc
3aBUCHUMOCTH, X TpapuKu
91 l'umep6ona
bub6nmoreka [IOK
92 r §
friepboa https://m.edsoo.ru/7f4343e2
bubnunoreka LIOK
93 r =x2
padui dynicumn y =x https://m.edso0.ru/7f434572
) =X,y =X,y =YX, y=[X[;
94 r };I&I)I;IIII{IZI;IK{)e e,HzeHHe, . aBHe’H{/H‘/'I E : Bubmmorexa HOK
P P . P https://m.edsoo.ru/7f434d38
CHCTEM YpaBHEHUU
IToBTOpEHNE OCHOBHBIX MOHATHH H
95 METOJ0B KypcOB 7 U 8 KJIacCOB, bu6nmorexa LIOK
0000menne 3aanuii. [Toaroroska K https://m.edsoo.ru/7f4371aa
MUTOTOBOI KOHTPOJILHOU paboTe
bu6nmorexa LIOK
96 "
TOroBast KOHTPOILHAs pagora https://m.edsoo.ru/7f434eb4
IloBTOpenue u o600menHue (6 4.)
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
97 METOJIOB KypCOB 7 U 8 KJIacCOB,
0000111eHHe 3HAHNI
CTONOB Kypeo . ccoB, https://m.edsoo.ru/7f43736¢
000011IeHNEe 3HAHNI
[ToBTOpEHNE OCHOBHBIX MOHSTHI U BuGmorexa LIOK
99 METOJI0B KypcoB 7 U 8 KJIacCOB,

000011eHE 3HAHUN

https://m.edsoo.ru/7f437510



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
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[ToBTOpEHNE OCHOBHBIX NOHATUN U

100 METOJIOB KyPCOB 7 U 8 KJIaCCOB bubmorexa LIOK
FOB KYP . ’ https://m.edso00.ru/7f4376b4
000011eHNE 3HAHUNA
METOOB B7u 8K B
F1OB KYP . ’ https://m.edsoo.ru/7f436b88
000011IeHNe 3HAHNN
n N
OBTOPEHHME OCHOBHBIX MTOHATHH 1 BuGmorexa LOK
102 METO/IOB KypCOB 7 U 8 KJIaCCOB,

000011EHUE 3HAHUN

OBIIEE KOJIMYECTBO YACOB I1O0

102
I[TPOTPAMME 0

https://m.edso0.ru/7f437858
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TEMATHYECKOE INTAHUPOBAHMUE
9 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/t Konrposbnsie IIpakrnyeckue
NMPorpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 [ToBTOpEHME 6 1
5 Uucna u Beruncienus. JlelicTBUTENbHEIC 8 bubmuoreka [{OK
qpcna https://m.edsoo.ru/7f419d08
YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C bubnnorexa [JOK
3 . . 13 1
OJIHOM TIEPEMEHHOM https://m.edso0.ru/7f419d08
4 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 13 1 bubmmoreka [JOK
ypaBHCHHIA https://m.edsoo.ru/7f419d08
bubmuoreka [IOK
5 .H 15 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa https://m.edso0.ru/7f419d08
bubnmorexa LIOK
6 o 15 1
YHIIHH https://m.edsoo.ru/7f419d08
bub6 OK
7 YucioBeIe MOCIIEI0BATEIBHOCTH 15 1 htI/tIpSJ,I:I;I/?nT.GeI:ch])_E).ru 17§419d08
8 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs 17 1 bubnmorexa LIOK
3HAHHH https://m.edsoo.ru/7f419d08
OBLIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0



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

9 KVIACC

Ne
n/n

Ne o
pasaeny

Cpoxu usyyeHust

Tema ypoka
IJIaH dakr

IHoBTOpenue (6 4.)

Jara
U3ydeHusl

DJIeKTPOHHBbIE
(undpoBbie)
oOpa3oBaTejibHbIE

pecypchl

KBanpatnsie kopau. CreneHs ¢
LeJIBIM [TOKa3aTeIeM

KBanpatHblii TpexwieH

Anrebpandeckas 1po0b

KBagparusle ypaBHeHUSA

HepasencrBa. ®@ynkuuun

(o2 JING 2 IREN SR GO NN \O)

Bxoanasi kOHTpoJIbHAsA padoTa

Yucaa u BbruncieHus. /leiicTBure/ibHbIe Yuciaa (8 4.)

ParmmmonansHBIC Umcna,
HWppalMOHAIIbHBIC YKCIa,
KOHEYHBIE U 0ECKOHEUHEIE
JECSITUUHBIE POOH

MHokecTBO HeﬁCTBHTCHBHBIX
YHUCCII, JIGI\/JICTBI/ITCHI)HI)IG quclia
Kak OECKOHEYHBIE JACCATUYHBIC
npobu

B3anmHO oHO3HAYHOE
COOTBETCTBUE MEKITY
MHO>KECTBOM JI€HCTBUTEIIHLHBIX
grcen 1 MHOKECTBOM TOYEK
KOOPJIMHATHOM MPSIMOit




CpaBHeHHE IEUCTBUTEIBHBIX
qrcen, apuhMETHIECKUE

10 JNIEUCTBUS C NEUCTBUTEILHBEIMUA
qHUCcIaMu
[TpubnmxEénHoe 3HaYCHNE
11 BEJIMYHHBI, TOYHOCTH
MPUOJIKEHUS
12 OxpyrieHnue yucen
13 Oxpyrienue yucen
14 [Ipukuaka 1 oLeHKa pe3yJbTaToB
BBIYUCIICHHUH
YpaBHeHUsI M HEPaBEHCTBA. Y PABHEHHs C OAHOM nepeMeHnHo# (13 4.)
JInnelinoe ypaBHeHue. Pemenne bubnuorex [JOK
15 YpaBHEHUH, CBOISIIMXCS K https://m.edsoo.ru/7f43bf
JIMHEHHBIM 66
JInneliHoe ypaBHeHue. Pemenne
16 YpaBHEHHA, CBOJSAIINXCS K
JINHEHBIM
KBanpaTtHoe ypaBHeHue. Pemenune bubnuoreka [IOK
17 YpaBHEHUH, CBOISIIMXCS K https://m.edsoo0.ru/7f43c5
KBaJ[paTHBIM 42
KBanpaTtHoe ypaBHeHue. Pemenune bubnuoreka [IOK
18 YPaBHEHHIA, CBOJSIINXCS K https://m.edsoo0.ru/7f43c5
KBaJ[paTHBIM 42
bu6mmoreka [IOK
19 bukBanparHble ypaBHEHUs https://m.edsoo.ru/7f43c3

do



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

bubmuorexa [JOK

20 bukBaaparHblie ypaBHEHUS https://m.edsoo.ru/7f43c3
do
IIpumepsl perieHus ypaBHEHUM
21 TPETbEeN U 4YETBEPTON CTENEHEN
pa3ioKEeHUEM Ha MHOKHUTEIU
[Ipumepsl penieHust ypaBHEHUM
22 TPETbEeN U 4YETBEPTON CTENEHEN
pa3ioKeHUEM Ha MHOKHUTEIN
Pemenne npoOHO-paliOHAIBHBIX Bubmiorexa LIOK
23 . https://m.edso0.ru/7f43c9
ypaBHEHUH b6
Pemenne npoOHO-paliOHAIBHBIX Bubmiorexa LIOK
24 . https://m.edso0.ru/7f43c9
ypaBHEHUH b6
o5 Pemenue TekCTOBBIX 3a1a4
anredpanvyeckuM METOI0M
26 [ToaroroBka Kk KOHTPOJIBHOM
pabore
KonTtpoabsnas pabora Ne 1
27 ""YpaBHeHHs € OTHOMH
nepeMeHHoi"
YpaBHenusi u HepaBencTBa. Cucremsl ypaBHeHuii (13 u.)
VpasHente ¢ ByMA bubmuorexa [JOK
28 https://m.edsoo.ru/7f43d0

MEPEMEHHBIMH U €ro rpaduk

b4



https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4

29

VYpaBHeHHE ¢ IByMS
NIEPEMEHHBIMU U €ro rpapuk

bubmuorexa [JOK
https://m.edsoo.ru/7f43d0
b4

30

Cucrema 1ByX JIJMHEHHBIX
YPaBHEHUH C JBYMsI
IIEPEMEHHBIMU U €€ pelieHue

31

32

33

CucreMa IByX JTUHEUHBIX
YPaBHEHUH C JBYMsI
IIEPEMEHHBIMU U €€ peLIeHUE

Cucrema IByX JIMHEHMHBIX
ypaBHEHUH C IByMs
IepEMEHHBIMU U €€ pelieHne
Cucrema IByX JIMHEHHBIX
ypaBHEHUH C IByMs
MepEMEHHBIMU U €€ peleHne

34

Pemenne cucrem nByx
YpPaBHEHUM, OJHO U3 KOTOPBIX
JIMHEWHOE, a Ipyroe — BTOPOU
CTETIEHU

bu6mmoreka [IOK
https://m.edso0.ru/7f43d2
3a

35

Pemenne cucrem nByx
YpPaBHEHUU, OJHO U3 KOTOPBIX
JIMHEWHOE, a Ipyroe — BTOPOU
CTETIEHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d5
ba

36

Pemenne cucrem aByx
YpPaBHEHUM, OJHO U3 KOTOPBIX
JINHEHOE, a IPyroe — BTOPOU
CTETIeHU



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

I'paduueckas uHTEpIIpETAIUS

37 CHUCTEMBbI YPaBHEHUM C JBYMS
MepEMEHHBIMU
38 Pemenue TekcTOBBIX 3a1a4
anreOpandecKuM crocooom
39 [ToaroToBka Kk KOHTPOJIBLHOM
pabore
40 KonTpoabHnas padora Ne 2
"Cucrembl ypaBHeHHH'"
YpaBHenusi u HepaBencTBa. HepaBencrna (15 u.)
41 LII/ICj'IOBLIe HEpPaBEHCTBA U UX
CBOMCTBa
YucnoBble HEPABEHCTBA U UX Bubmiorexa LIOK
42 . https://m.edsoo.ru/7f43ad
CBOMCTBa 54
JInHeHbIe HEpaBEHCTBA C OJHOM bubmorexa [JOK
43 . https://m.edsoo.ru/7f43af
MePEMEHHON U X peIIeCHIE 08
JInHeHbIE HEPAaBEHCTBA C OHOM bubmorexa HOK
44 . https://m.edsoo.ru/7f43af
MePEMEHHON U X peIIeHUE 08
JInHenHbIE HEPAaBEHCTBA C OHOM bubmorexa HOK
45 . https://m.edsoo.ru/7f43af
MEPEMEHHOMN U UX pelIeHHe 08
CucteMbl TMHENHBIX HEPAaBEHCTB
46 C OJIHOM IEPEMEHHOM U UX

perieHue



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

CucreMbl TUHENHBIX HEPABEHCTB

47 C OJTHOM IEPEMEHHOMN 1 UX
pelieHne
CucreMbl TMHENHBIX HEPABEHCTB
48 C OJIHOM MepeMeHHOM 1 uX
pelieHue
KBanpaTHble HEpaBeHCTBA U X bubamorexa LIOK
49 https://m.edso0.ru/7f43b0
pelieHue 08
KBanpaTHble HEpaBEHCTBA U UX bubmorexa LIOK
50 https://m.edsoo.ru/7f43b2
pelieHne le
KBanpaTHble HEpaBEHCTBA U UX bubmorexa LIOK
51 https://m.edsoo0.ru/7f43b5
pelieHne
a2
59 KBanpaTHble HEpaBeHCTBA U UX
pelieHue
I'paduueckas MHTEpIIpEeTALUS bubnuoreka [IOK
53 HEPaBEHCTB U CHCTEM HEPABECHCTB https://m.edsoo.ru/7f43b0
C IByMs IEpEMEHHBIMU 98
54 [ToaroroBka Kk KOHTPOJIBHOM
pabote
55 KonTtpouabnas padora Ne 3 1
"HepaBencrBa'
®ynkuum (15 4.)
KBagpatuunas ¢pyHkuus, eé bubmorexa LIOK
56 ’ https://m.edso0.ru/7f4396

rpaduK U CBOMCTBA

c6



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f4396c6

KBagpatuunas ¢pynkuus, eé

bubmuorexa [JOK

57 . https://m.edsoo.ru/7f4398

rpaduk 1 cBOMCTBA
42

KBagpatuunas ¢pynkuus, eé Bubmorexa LIOK

58 y ’ https://m.edsoo.ru/7f4399
rpaduK U CBOMCTBA

b4

[Tapabona, KOOpIMHATHI BEPIIUHBI bubmuorexa [JOK

59 napa0oJibl, 0Cb CAMMETPUH https://m.edsoo.ru/7f439e
napaboITbl b4
[Tapa6oma, KOOpIMHATHI BEPIIUHBI bubnnoreka [JOK

60 apaboIIbl, 0Ch CHMMETPHH https://m.edsoo.ru/7f43a0
napaboJibl 3a
[Tapaboma, KOOpIMHATHI BEPIIUHBI bubnnoreka [JOK

61 apaboJIbl, OCh CHMMETPHH https://m.edsoo.ru/7f43al
napaboJibl ac
[Tapa6omna, KOOpIMHATHI BEPIIUHBI bubnuotexa [JOK

62 napa0oJibl, 0Cb CAMMETPHUH https://m.edsoo.ru/7f43a3
napaboIIbl le
[Tapa6omna, KOOpIMHATHI BEPIIUHBI bubnuotexa [JOK

63 napa0oJibl, 0Cb CAMMETPHUH https://m.edsoo.ru/7f43a5
napaboJIbI 26
[Tapabomna, KOOPAMHATHI BEPIITHHBI

64 napabosibl, 0Cb CHMMETPHUH
napaboJIbI

65 I'padpuxu Gynkumit: y = kx, y = kx
+ b, y=k/x, y=x3, y=vX, y=[X|

66 I'paduku pynkuumii: y = kx, y = kx

+ b, y=k/x, y=x3, y=vx, y=[X|



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

I'paduxu Qynkumii: y = kx, y = kx

67 + b, y=k/X, y=x3, y=vx, y=[X|
68 I'paduku pynkumii: y = kx, y = kx
+ b, y=k/x, y=x3, y=vX, y=[X|
69 [ToaroToBka K KOHTPOJIBLHOM
pabore
KouTtposabHas padora no reme bubmorexa LIOK
70 1 https://m.edsoo.ru/7f43ab
Ne4 "@ynknun" 84
YucaoBble nociaenoBareabHocTu (15 4.)
[TousiTHEe YnCcI0BOM Bubmmorexa LIOK
71 https://m.edsoo.ru/7f43e6
IMOCJIC0BATEIIBHOCTH
c6
3ajaHue nocaea0BaTeIbHOCTH bubnuorexa [JOK
72 pPeKyppeHTHO# hopmyIioit n https://m.edsoo.ru/7f43eb
dbopMyIoit N-ro uneHa da
bu6mmoreka [IOK
73 Apupmeriieckas i https://m.edsi.ru/7f43ed
reoMeTpHUYECKast TPOrPEeCCUu Ze
bu6mmoreka [IOK
74 Appmeriieckas 1 https://m.edsi.ru/7f43f3
reoMeTpHUYECKast IPOrPEeCcCUu ba
®dopmymsl N-TO ‘IVJ'IeHa BuGmorexa LOK
75 apHpMETHHCCKOH i https://m.edso00.ru/7f43f5

r€OMETPUYECKON MTPOTrPECCUH,
CYMMBI IIEPBBIX N YJI€HOB

8a



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

76

@opMyibl N-TO YIeHa
apupMETHIECKON U
reOMETPUYECKON POrpeCcCUid,
CYMMBI IEPBBIX N YICHOB

bubmuorexa [JOK
https://m.edsoo.ru/7f43ef
2c

7

@opMyIibl N-TO YJIeHa
apudmeTnuecKoit u
reOMETPUYECKON POrpeCcCuid,
CYMMBI MTEPBBIX N YICHOB

bubmuorexa [JOK
https://m.edsoo0.ru/7f43f0
c6

78

@opMyIibl N-TO YJIeHa
apu(METHIECKON 1
r€OMETPUYECKON ITPOrPECCUN,
CYMMBI IIEPBBIX N YIEHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f7
2e

79

@opMyIibl N-TO YJIeHa
apuMeTHIecKoi u
r€OMETPUYECKON ITPOTrPECCUN,
CYMMBI IIEPBBIX N YIECHOB

bu6mmoreka [IOK
https://m.edso0.ru/7f43f8
a0

80

N3006pakeHne 4IeHoB
apudmeTnyeckoit u
r€OMETPUYECKON ITPOTPECCUI
TOYKaMH Ha KOOPAVNHATHOU
IJI0CKOCTH

81

N3o0pakeHune 4ieHOB
apudmeTnyeckoil u
r€OMETPUYECKON ITPOTPECCUI
TOYKaMH HAa KOOPJAMNHATHOU
IJI0CKOCTH

82

JIMHEeNHBIN U SKCITOHEHITNATbHBII

poct



https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43f8a0

bubmuorexa [JOK

83 CJ10KHBIC TTPOIEHTHI https://m.edsoo.ru/7f43fe
Qe
[ToaroroBka Kk KOHTPOJIBHOM bubmorexa LIOK
84 https://m.edsoo.ru/7f4401
pabote
a6
KonTpoabHnas padora Ne § bubmuorexa [JOK
85 "YucaoBbie 1 https://m.edso00.ru/7f4404
mocJjeaoBareJaLHocTH " f8
IToBTOpeHue, 0600eHNEe, cucTeMaTU3ANUA 3HAHU (17 4.)
[ToBTOpenue, 0600mIEHNE 1
CHCTEMAaTH3alMs 3HaHui. 3aIKCh,
86 CpaBHEHUE, ACHUCTBUS C
JeHCTBUTEIbHBIMH YHCIIAMH,
YHUCJIOBas MpsMast
[ToBTOpenue, o6o0IIEeHNE U
87 CHCTEMaTH3aINsI 3HAaHUH.
[IporieHThI, OTHOIICHNUS,
MPOTOPILINN
[ToBTOpenue, o6o0IIEeHNE U
88 CHCTEMaTH3aINsI 3HAaHUH.
Oxpyrienue, npuOIMKEHNE,
OIICHKA
[ToBTOpEHME, 0606meHI:Ie n Butmorexa LOK
89 CHCTEMATHSAMI SHAHMH. https://m.edsoo.ru/7f443b

Pemrenue TeKCTOBBIX 3a1a4
apudmeTnyeckuM crnocodom

12



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443b12

[ToBTOpeHUE, 0600IICHNE 1
CHCTeMaTH3allns 3HAHU.

bubmuorexa [JOK

90 https://m.edsoo.ru/7f443c
Penrenune TekcToBBIX 33124 44
apru(pMETHUYECKUM CIIOCOOOM -
[ToBTOpeHME, 0606meHPUIe " BuGmiorexa LIOK
91 CHCTEMATISATITT SHAHHI. https://m.edsoo.ru/7f443f
Penienue TekcToBBIX 331249 e
apru(pMETHUYECKUM CIIOCOOOM -
[ToBTOpEeHUE, 0600IICHNE 1
cucTeMaTu3alus 3HaHHM. bubnuorexa [JOK
92 [IpeobpazoBanue anredpandecKux https://m.edsoo.ru/7f4441
BBIP)KEHUH, JIOMyCTUMBIC ca
3HAYCHUS
[ToBTOpeHUE, 0600IICHNE 1
cucTeMaTu3alus 3HaHH. bubnuorexa [JOK
93 [TpeoOpa3oBanue anredpandecKux https://m.edsoo.ru/7f4443
BBIPXKEHUH, TOMTYCTUMBIE 64
3HAYCHUS
[ToBTOpenue, o6o0IIEeHNE U
cucTeMaTu3alus 3HaHuH. bu6mmoreka [IOK
94 [TpeoOpa3oBanue areOpanuecKux https://m.edsoo.ru/7f4446
BBIPXKEHUH, TOMTYCTUMBIE 2
3HAYCHUS
[ToBTOpenue, 0600IIEHNE U
cucTeMaTH3als 3HaHUH. bu6mmoreka [IOK
95 [TpeoOpa3oBanue anreOpanuecKux https://m.edsoo.ru/7f444a

BBIpa)KeHHﬁ, AO0IIYCTHUMBIC
3HaA4YCHUA

94



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

[ToBTOpeHUE, 0600IICHNE 1
CHCTeMaTH3allns 3HAHU.

bubmuorexa [JOK

96 . https://m.edsoo.ru/7f444c
DYHKINU: TOCTPOCHHE, CBOKWCTBA 56
M3YYCHHBIX (PYHKITUH -
IToBTOpenue, 0600611E
cncrowarsans S, Butmrorexa LIOK
97 B T https://m.edsoo.ru/7f444f
DYHKINU: TOCTPOCHHE, CBOKWCTBA 44
M3YYEHHBIX (PYHKITUH -
IToBTOpenue, 0600
cncromaroags S, Bubmorexa LIOK
98 t . https://m.edsoo.ru/7f4451
@yHKINHU: IOCTPOCHHE, CBOMCTBA 62
W3YYCHHBIX (PyHKUIUN -
IToBTOpenue, 0600611E
cncromaroags S, Butmorexa LIOK
99 t . https://m.edsoo.ru/7f4452
@yHKINHU: IOCTPOCHHE, CBOMCTBA c6
M3YYEHHBIX (PYHKIHIA -
IToBTOpeHue, 0600IIIEHNE U
CI/ICTeNII)aTI/IBa sl 31f:Hm71 bubmorexa HOK
100 5 ’ https://m.edso00.ru/7f4455
I'padnueckoe pemenne 16
YPaBHEHUU U UX CUCTEM =
101 Hrorosasi kKoHTpOJIbHAsI padoTa
102 O00011IeHNE U CUCTEMATHU3aI1s

3HaHUH

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102



https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516
https://m.edsoo.ru/7f445516




MMPOBEPSIEMBIE TPEGOBAHMS K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

7 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

1

11

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

Yucna ¥ BRIYUCICHUS

BLIHOJ'IHHTL, coucTasa YCTHBIC n IIMCbMCHHBIC HpI/IéMH,

aqu)MCTHqGCKHG IleICTBHSI C paliMOHaJIbHBIMH YUCJIaMH

1.2

1.3

Haxoguth  3HaueHUs  4YMCIOBBIX  BBIP@KEGHHUH,  IPUMEHATH
pa3HooOpa3Hble CIIOCOOBI M TPUEMBI BEIYMCIICHUS 3HAYCHU N JPOOHBIX

BLIpa)KeHPIfI, COoACPIKAIUX OOBIKHOBEHHEIE U AJCCATUYHBIC I[pO6I/I

[lepexoqute OT oOOHOH (OPMBI 3amMcH YHCEN K Jpyrou
(mpeoOpa3oBbIBaTh  JECATHYHYIO  JIpoOb B  OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH, B OECKOHEUHYIO

JECSTUYHYIO ApOOb)

1.4

CpaBHUBATH U YIIOPSIOUYMBATH PallMOHAIbHbBIE YHCIIA

1.5

OKpyrasaTh uncia

1.6

BBINOMHATE NPUKHUIKY U OLEHKY PE3YyJbTaTa BBIYMCICHHH, OLEHKY
3HQUEHUW YUCIOBBIX BBIPAKCHUN. BBINONHATH JOEWCTBUS €O

CTCIICHAMM C HAaTypPaAJIbHBIMU IMOKA3aTCIISIMU

1.7

HpI/IMeHHTL NPpU3HAKHU JCIUMOCTHU, Pa3JIOKCHHUEC Ha MHOXHUTCIN

HaTypaJIbHBIX YHCET

1.8

Pemate  NpakTHKO-OPUEHTHUPOBAHHBIE  3a/1ayd, CBS3aHHBIE C
OTHOLIEHUEM  BEIWYMH,  IPONOPLUOHAIBHOCTBIO  BEJIMYUH,
MIPOLICHTAMH, HWHTEPIIPETUPOBATh PE3yJbTaThl pEIIEHUs 3adad ¢
y4ETOM OTpaHUYECHUH, CBA3AHHBIX CO CBOMCTBAMHU PACCMATPUBAEMBIX

00BEKTOB

AnreGpanyeckue BbIpaKeHHs

2.1

Hcnonp3oBaTh anreOpanyecKkyr0 TEPMHHOJOTHIO U CHMBOJHMKY,

IPUMEHSATH €€ B IIPOLIECCE OCBOCHUS yUeOHOro MaTepuala




HaxonuTth 3HadeHHss OYKBEHHBIX BBIPQKECHUH TMpH 3aJaHHBIX

22 3HAYEHUSX NMEPEMEHHBIX
23 BoinmonusaTe mpeoOpazoBaHUsl IENOr0 BBIPAXKEHHS B MHOTOWIECH
' MIPUBEJICHUEM TIOIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK
BBINONMHATE YMHOXEHHUE OJHOWICHA HA MHOTOWICH U MHOTOYJICHA Ha
24 MHOTOYJICH, MPUMEHSTh (OpMyJbl KBaJpaTa CyMMBbI W KBajpara
pa3HOCTH
OcymiecTBIATh  Pa3oKEHHE MHOTOWIEHOB HA MHOXHUTEIU C
2.5 MOMOIIbIO BEIHECEHHUS 32 CKOOKH OOIIET0 MHOXKUTEIA, TPYIIUPOBKU
CJIaraeMbIX, MPUMEHEHUs (POPMYII COKPAIIEHHOTO YMHOKEHHSI
26 [TpumeHsTH MpeoOpa3oBaHMsI MHOTOUICHOB ISl PEIICHHSI Pa3THIHBIX
' 3aJ1a4 U3 MaTeMaTUKU, CMEXKHBIX MTPEIMETOB, U3 pPealbHON MPAKTUKU
27 Hcnonb30BaThk CBOMCTBA CTEIIEHEH C HATYpaJbHBIMHU ITOKA3aTEIAMU
' JUTsI IpeoOpa3oBaHusl BhIpAXKEHUN
3 VYpaBHEHUS U HEPABEHCTBA
Pemarp nuHeliHblE ypaBHEHHUS C OIHOW MEpEMEHHOW, MpUMEHssS
3.1 npaBuiIa Mepexoaa OT UCXOJIHOTO YPAaBHEHHSI K PABHOCHIIEHOMY €MY.
[TpoBepsTs, SBISETCS U YUCIO KOPHEM YPaBHEHUS
3.2 [TpumensaTs rpaduyeckue METOAbl NpPU PEHICHUH JTMHEWHBIX
' YPaBHEHUH U UX CUCTEM
33 [TonOupare mpuMepsl Tap YHCEN, SBISIOMIMXCS — peIIeHUEeM
' JMHEWHOTO YpaBHEHHUS C JIByMsI TIEPEMEHHBIMU
CTpouTh B KOOPIUHATHOM TUIOCKOCTH I'padUK JINHEHHOTO ypaBHEHHS
3.4 C IByMsI IEPEMEHHBIMU; MOJIb3YsICh IPauKOM, IPUBOAUTH IPUMEPHI
peIICHHS ypaBHEHHS
35 Pemate cucTteMbl JIByX JIMHEWHBIX YpPaBHEHMH C  JByMs
' NEPEMEHHBIMH, B TOM UYHUCIIE TpaduyecKu
CocTaBisTh U pelaTh JUHEHHOE YpaBHEHNE UITH CUCTEMY JTMHEHHBIX
3.6 YpaBHEHHH O YCIIOBHIO 33/1a49H, HHTEPIPETHPOBATH B COOTBETCTBUHU
C KOHTEKCTOM 3aJ1a4yM MOJTy4YeHHBIN pe3ybTar
4 Koopaunate! u rpadguku. OyHkuuu
N300pakaTh Ha KOOPIMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHE
4.1 3aJJaHHBIM KOOpJAMHATaM, JIy4H, OTPE3KH, MHTEPBaJbl, 3alHCHIBATh

YU CJIOBBIC TPOMCIKYTKH HA a.HI‘66paI/I‘-IeCKOM SA3BIKC




4.2

4.3

Otmeuatrh B KOOp,Z[HHaTHOﬁ IINIIOCKOCTH TOYKHM IIO 3aJaHHBIM

KOOpJWHAaTaM

CtpouTts rpaduku muHerHbIX GyHKIHH. CTpouTh rpaduk QyHKIUHN Y

= x|

4.4

OnwuceIBaTh ¢ MOMOIIBIO (DYHKIMIA W3BECTHBIE 3aBUCHMOCTH MEXKILY
BEIIMYUHAMU: CKOPOCTb, BpPEMs, DPACCTOSHME, LEHY, KOJIMYECTBO,

CTOMMOCTb, IPOU3BOAUTEIILHOCTD, BpeMs, 00bEM paboThI

4.5

HaxonuTh 3HaueHne (yHKIIMU 1O 3HAYEHUIO €€ apryMeHTa

4.6

8 KJIACC

[Tonumate rpaduyeckuii cnoco® TPEACTABICHHUS W aHAJIHM3a
uHpOpMalLlMY, H3BJIEKATh M HHTEPIPETUPOBATh HH(GOPMALMIO U3

rpaUKOB peaIbHBIX MPOIECCOB U 3aBHCHMOCTEH

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHLBIC PE3yJIbTAaThl 0CBOCHUS OCHOBHOI1
06p330BaTeﬂbH0ﬁ nporpamMmbl OCHOBHOI'O 001ero Oﬁpa3OBaHI/Iﬂ

1

11

Yucna ¥ BEIYUCICHUS

Hcnons30BaTh Ha4dyaJIbHBIC MNpEACTaBJICHUA 0 MHOKCCTBC
}ICﬁCTBHTGHBHBIX YUCCIT OJId CpaBHCHHA, OKPYTIJICHUSA U BI)I'-II/ICJ'ICHI/II\/'I,
I/I306pa)KaTB ,I[CI\/'ICTBI/ITCJ'H)HBIG qyucjla TOYKaMHM Ha KOOpI[PIHElTHOfI

IPSAMOM

1.2

1.3

[IpumeHsITh TOHSTHE apU(PMETUYECKOTOo KBaJpPaTHOIO KOPHS,
HaXOJUTh KBaJpaTHble KOPHM, HCIOJIB3YS IpU HEOOXOIUMOCTH
KaJIBKYJIATOD, BBIIIOJIHATH npeoOpa3oBaHus BBIPKECHU,

COACPpKANX KBAAPAaTHBIC KOPHU, UCITIOJIb3Y A CBOMCTBa KOpHCfI

Hcnonp30BaTh 3amucd OONBIIMX W MaJbIX YHCEI C IIOMOIIBIO

JECATUYHBIX Opo0ei u cTeneHei uncna 10

AnreGpanyeckue BbIpaKeHHs

2.1

[IprMeHATh MOHATHE CTENEHU C LENBIM IMOKA3aTENIEM, BBIINOJIHATH
npeoOpa3oBaHusl BBIPAKEHUM, COACPIKAIIUX CTEICHH C IIeJIBIM

IIoKa3aTcjieM




2.2

BBIMONHATE  TOXIECTBEHHBIE MPeoOpa3oBaHUS  pallMOHAIBHBIX
BBIDQXCHUM Ha OCHOBE IIpaBWJI JCWCTBUM HAJ MHOTOWIECHAMH U

anreOpanyecKuMHu ApoOsMu

2.3

PacknanpiBaTh KBagpaTHBIA TPEXUICH HA MHOKHUTEIN

2.4

3.1

3.2

3.3

[TpuMeHsTH TpeoOpa3oBaHusl BBIPAKEHHUH I PEHICHUS Pa3IMYHBIX

3aJ1a4 U3 MaTeMaTUKU, CMEXKHBIX MTPEIMETOB, U3 pealbHON MPAKTUKU
VYpaBHEHUS U HEPABEHCTBA

Pemrats HHHeﬁHBIe, KBaJpaTHbIC YpPaBHCHHUA W palHdOHAJIbBHBIC
YpaBHCHU:A, CBOAAIIUCCA K HUM, CUCTCMBI JIBYX ypaBHCHI/Iﬁ C IBYMs

MNEPEMCHHBIMU

[IpoBOoaNUTE NIpPOCTEHIINE MCCIECIOBAHUS YPABHEHUHM M CUCTEM
YpaBHEHMH, B TOM YHUCIE€ C IPUMEHEHHEM TIpadUUYEeCKUX
IpeJIcTaBIeHUN (yCTaHaBJIUBATh, UMEET JIU YPABHEHHUE WM CHCTEMA

ypaBHeHI/Iﬁ peumcHusda, €CJIiu UMECT, TO CKOJIbKO, U npoqee)

[lepexonuTs OT cioOBecHOW (OPMYIMPOBKHM 3amauu K €&
anreOpanyecKor MOJENN C MOMOIIBIO COCTABIICHHUS YPaBHEHHS WIIH
CUCTEMBl YPAaBHEHMH, WHTEPIPETUPOBATE B COOTBETCTBUU C

KOHTEKCTOM 3a]1a4¥ MOJTYYECHHBIN pe3yJIbTaT

3.4

4.1

4.2

[IpyuMeHsITh CBONCTBAa YHUCIIOBBIX HEPAaBEHCTB Ui CpPAaBHEHMS,
OLICHKH, pelIaTh JIMHEHHbIE HEPABEHCTBA C OJHOW IEPEMEHHON U MX
CUCTEMBI, 1aBaTh I'pauueCKyI0 UIUTFOCTPALIUI0 MHOXKECTBA PEIICHUN
HEPABEHCTBA, CUCTEMbBI HEPABEHCTB
OyHKIMU
[ToHumMaTh M HCMONB30BaTh (PYHKLUMOHAJIbHBIE TMOHATHS M S3BIK
(TepMHUHBI, CUMBOJHMYECKHE O003HAYEHMsI), OIpENeisITh 3HAaueHUE
(YHKIMU 110 3HAYEHUIO apryMEHTa, ONpPEIesITh CBOMCTBA (DYyHKIIMU
o e€ rpauky
CrtpouTth rpauku 1eMeHTapHbIX GYHKIUN BUa:

y=k/x

k/x




, Y =X3, Y = X3, ¥ = [X|, omuCBIBaTh CBOWCTBA YMCIOBOM (YHKIUU MO €€
rpaduxy

9 KUIACC
Kon "
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOI
NpoBepsieMoOro .
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yjabTara
1 Uucna u BBIYUCIECHUS
11 CpaBHMBaATh U yNOPSAJOYMBATH PALMOHAIBHBIE U HpPpPALMOHAIIbHbBIC
' qucIiIa
BrinonusaTe apudmMeTHuecKue 1eHCTBUS ¢ palliOHATLHBIMU YHUCITAMH,
1.2 couyerasi yCTHbIE M TUCbMEHHbIE NPUEMBI, BBITIOJIHATH BHIYMCIICHUS C
UpPpaLMOHATIbHBIMU YU CIIAMU
13 HaxonuTs 3Ha4eHMsI CTENEHEN ¢ LEJIbIMU MTOKA3aTeNsIMU U KOPHEH,
' BBIUMCIIATH 3HAUEHUS YUCIIOBBIX BBIPAKEHUM
14 OkpyrisaTe  ACUCTBUTEIbHBIE YHUCIIA, BBIIOJIHATH  NPUKUAKY
' pe3yJIbTaTa BBIYMCIICHNH, OLIEHKY YHCIOBBIX BBIPDAKEHUN
2 VYpaBHEHHUSI U HEPABEHCTBA
”1 Pemarp nuHelHble W  KBaJpaTHbIE YpaBHEHUS, YpPaBHEHUS,
. CBOJIAIIMECS K HUM, NTpOCTeine [poOHO-paliMoHaIbHbIE YPAaBHEHUS
Pemate cucTeMsl IByX JTMHENHBIX YPABHEHHUH C JBYMSI IEPEMEHHBIMU
2.2 Y CUCTEMBI IBYX YPABHEHUI, B KOTOPBIX OJJHO YPaBHEHHE HE SIBIISIETCA
JIMHEVUHBIM
Pemate TekcTOBBIE 3a7aUl areOpandecKuM CIIOCOOOM € TTOMOIIBIO
2.3 COCTaBJICHUS] YPABHEHMsI WJIM CUCTEMBI JIByX YpPaBHEHUH C JByMs
NIEPEMEHHBIMU
[IpoBomnUTE TpOCTEHIINE MCCIEIOBAHNS YpPAaBHEHUHM M CHUCTEM
24 yYpaBHEHHH, B TOM UYHCIE€ C TPUMEHEHHEM TIpadUUYEeCKUX
' npeCTaBiIeHUl (Hampumep, yCTaHABIUBATh, UMEET JIM YpaBHEHHE
WIHM CHCTEMa YpaBHEHHH pelIeHus], €CII UMEET, TO CKOJIBKO)




2.5

2.6

Pemate JMHEHHBIE HEPaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA,
n300pakaTh pelIeHNne HEPAaBEHCTB HA YUMCIIOBOM MPSIMOM, 3aIIMChIBATh

PEIICHUE C ITIOMOIIIBIO CHUMBOJIOB

Pemrate cucTeMBl JTHHEHHBIX HCpaBCHCTB, CUCTEMBLI HEPABCHCTB,
BKJIIOYAOOIUME KBaApaTHOC HEPaBCHCTBO, I/1306pa)KaTb pEIICHUC
CHUCTCMbI HCPABCHCTB HaA YHCIO0BOM HpSIMOfI, 3allMCbhIBATh PCIICHHUC C

IIOMOIIbIO CHUMBOJIOB

2.7

Hcmons3oBaTh HEPABCHCTBA IIPH PEIICHUHN PA3JIMYHBIX 3aJa4

OyHKIMHU

3.1

3.2

PacnosnaBath  (QyHKIMHM  W3Yy4YEeHHBIX  BHAOB.  lloKa3pIBaTh
CXEMaTHYECKH pACHOJOXKEHHEe Ha KOOPAMHATHOH  IUIOCKOCTH
rpadpukoB dynkimid Buma: Y=KXx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCUMOCTH OT 3Ha4eHUH K03((PUIIMEHTOB, ONMUCHIBATH CBOWCTBA
byHKIMIA

[Toka3bpiBaTh CXEMaTHUECKH pAacIOJIOKEHHE Ha KOOPIMHATHOM
TUIOCKOCTH TpadukoB GyHKIMU Buga Y = VX, Y = |X| 1 OMUCHIBATH

CBOICTBa PYHKIIMI

3.3

Crpouth M u300paxaTb CXEMaTUYECKH TIpauKu KBaJpaTHUHBIX
(GyHKIMI, OMMCHIBaTh CBOWCTBAa KBAJpPaTUYHBIX (QYHKIHH MO HX

rpadukam

3.4

Pacno3naBaTh KBajpaTuuHyl (QYHKIUIO N0 ¢GopMmysie, NPUBOIUTH
IpUMEphl KBaJIpaTUYHBIX (YHKIMH U3 peanbHOW KU3HM, (U3MKH,

TEOMETPUH

ApudmeTrndeckasi U reOMeTpUYecKas IpOrpeccuu

4.1

4.2

Pacno3naBaTh apu(MeTHUYECKYI0 U TE€OMETPUYECKYIO IMPOrpeccuu
IIPU pa3HbIX COCO0ax 3aJaHus

BBINONHATE BBIYMCICHUS C UCMONb30BaHUEM (OpMyn N-TO wiieHa
apupMeTHUIECKOl ¥ TEOMETPUUYECKON MPOTrpecCcHii, CyMMBI MEPBBIX N

YJICHOB

4.3

I/1306pa>1<aTL YJICHBI IOCICI0BAaTCIBHOCTHU TOYKaMU Ha

KOOPJAMHATHOM MIOCKOCTH




4.4

Pemiate 3aaa4u, CBA3aHHBIC C YMCJIOBBIMHU ITOCJICA0OBATCIBHOCTAMU, B
TOM YHCJIC 3aJa4yu u3 peanLHoﬁ KHU3HHU (C HCIIOJIb30BaHHUEM

KaJIbKYJISTOPa, HU(POBBIX TEXHOIOTHIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KJIACC
Kon IIpoBepsieMblii 3JIeMeHT CO/iep:KAHUSA
1 Yucna u BIYMCICHUSA
JlpoOu OOBIKHOBEHHBIE M JECATHUYHBIC, IIEPEX0] OT OJHON (OPMBI 3aMUCH
11 npobeit k apyrou. IloHsTHE palMoOHaNbHOrO 4YMCia, 3allCh, CPaBHEHUE,
YIOPSI0YMBAHUE PALMOHATIBHBIX YHCEI
12 Apudmernueckue 1ecTBUS ¢ pallMOHATIBHBIMY YnciIaMu. Pemienue 3a1a4 u3
' peanbHON MPAaKTUKU HA YacTH, HA IpoOH
13 Crenenb ¢ HaTypaJbHBIM IIOKa3aTeleM: OIpelelieHHe, MpeoOpa3oBaHue
' BBIpQ)XEHUI Ha OCHOBE ONPEIEICHNUS, 3aMCh OOIBIINX YHCell
14 [IponeHTsl, 3anuCh NPOLEHTOB B BUAE APOOU U IpOOH B BHUJE MPOLIEHTOB.
' Tpu ocHOBHBIE 331a4M HA TPOLCHTHI, pEIICHHUE 3314 U3 pEATbHON MPAKTHKH
15 [IpuMeHeHHe TPU3HAKOB JEIUMOCTH, pAa3JIO)KEHHE Ha MHOXKUTEIN
' HATYpaJIbHBIX YHCEI
16 PeanbHpie  3aBucMMOCTH, B TOM 4YHCIe TpsMas W oOparHas
' PONOPLMOHATILHOCTH
2 Anrebpanyeckue BbIpaKeHUs
21 IlepemeHHbIE, UNCIOBOE 3HAUEHHE BBIPAKEHUS € TepeMeHHOM. JlonmycTumble
' 3HA4YEeHUs IEPEMEHHBIX
’5 [IpencraBnenne 3aBUCUMOCTH MEXIy BEIHYMHAMH B BHUAE (OPMYJIBL.
' Brraucnenus no ¢popmynam
’3 [IpeoOpa3oBanne OYKBEHHBIX BBIPQKECHUH, TOXICCTBEHHO paBHBIC
' BBIpKEHUS
2.4 CBoiicTBa CTENeHH ¢ HATYpaJIbHBIM ITOKa3aTelleM
’ OnHounensl 1 MHOrowiIeHbl. CteneHb MHOrowieHa. CiiojkeHue, BEIYUTaHue,
' YMHOXEHHE MHOTOYJICHOB
@opMyIIbl  COKpalIEHHOTO YMHOXXEHHS: KBaJpaT CyMMBI W KBaapaT
2.6 pasHocti. DopMyna pa3sHOCTH KBajapaToB. Pa3nokeHHe MHOTOYJICHOB Ha
MHOKHUTEIN
3 YpaBHeHUst




31 VYpaBHeHHe, KOpPEHb YypaBHEHMs, IpaBHUja NpPeoOpa3oBaHHs YpaBHEHUS,
' PaBHOCHIIBHOCTb YPAaBHEHUN
3.9 JIuHeitHOe ypaBHEHHUE C OJIHOW TMEPEMEHHOM, YMCJIO KOpPHEH JMHEUHOro
' YpPaBHEHUS, PELICHUE JINHEUHBIX YPABHEHUI
33 CocraBiieHre ypaBHEHUH 10 yCIOBUIO 3aJaui. Perienre TeKCTOBBIX 3a1a4 ¢
' IIOMOUIbIO YPAaBHEHUN
3.4 JluneliHoe ypaBHEHHE C IBYMS MIEPEMEHHBIMH U €T0 Tpaduk
CucremMa JBYX JIMHEHMHBIX ypaBHEHHH C JBYMsl NEepeMEHHbIMU. Perienue
3.5 CUCTEM ypaBHEHUH CIIOCOOOM MOICTaHOBKU. [IpuMepsl perieHns TeEKCTOBBIX
3aJ1a4 ¢ IOMOUIbIO CUCTEM YPaBHEHUN
4 Koopaunats! u rpaduku. OyHKImn
4.1 Koopaunara Toukn Ha mpsmMoin
42 Yucnossle IpoMexXyTKH. PaccTosiHue MeX 1y AByMS TOUKaMU KOOPAUHATHOU
' MpSAMOit
43 IIpsimoyronbHas cuctema koopauHat, ocu OX u Oy. AGcuucca U opAuHarTa
' TOYKHM Ha KOOPJIAUHATHOMN INIOCKOCTH
44 [Ipumeps! rpadukos, 3a1aHHbIX (GopMmynaMu. YUTeHue rpagMkoB peaabHbIX
' 3aBUCUMOCTEN
4.5 [Tonstue @pynkunu. I'papuk pynkunuu. CroiicTBa GpyHKIMM
4.6 Jluneitnasa ¢pyunkuus, e€ rpaduk. I'padux pyHkmm y = [X|
47 I'padnueckoe perieHne JUHEHHBIX YpaBHEHUH U CHUCTEM JIMHEHHBIX
' ypaBHEHUH
8 KUIACC
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHMS
1 Yucna v BBIYUCIEHUS
11 KBanpatusiii kopeHb u3 uyucna. [loHsTue 00 HpparoHaIbHOM YHCIIE.
' JlecaTHUHBIE TPUOJIMKEHUS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apupmeTHyecKMX KBAJpPATHBIX KOPHEH U HX MpPUMEHEHHE K
1.2 peoOpa30BaHUIO YHUCIIOBBIX BBIpaXKEHUN u BBIUHCIICHUSIM.
JleficTBUTENIbHBIC YUCIIa
13 Crenens ¢ 1enpIM IokasaresneM U e€ cBoiictsa. CTaHgapTHas 3aluch Yucia




9 KVIACC

2 AnrebpanuecKue BHIPAKCHHS

21 KBagparuelii  TpEXwieH, paslloKEHUE KBAaJpaTHOIO TPEXWIEHA Ha
' MHOXKHUTEIHN

2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO aJireOpandecKoi 1poou

2.3 CrnoxeHue, BRIYMTAHUE, YMHOKCHHE, JIETICHUE allreOpandecKux apooei

2.4 PanrionansHbIe BRIpaKEHUS U UX TIPEOOpa30BaHUE
3 YpaBHEHUS U HEPAaBEHCTBA

31 KBagpatHoe ypaBHeHHe, (opMyna KOpHEH KBagpaTHOTO YpaBHEHHUS.
' Teopema Buera

3.2 Pemenue ypaBHeHUI, CBOAAIIUXCS K IMHEHHBIM U KBaIPATHBIM

3.3 [Ipocreiimme qpoO6HO-paliOHAILHBIE YPABHEHUS

I'padmueckas nuHTEpHIpeTals ypaBHEHUH C IByMS IEPEMEHHBIMU U CUCTEM
3.4 JINHEMHBIX YPAaBHEHU C ABYMs NEpPEMEHHBbIMU. [IprMepbl peleHns cuctem
HEJIMHEWHBIX ypaBHEHUH C IByMS IIepeMEHHBIMU

3.5 Pemennie TeKCTOBBIX 337129 aNreOpandecKuM crocooom

3.6 YucnoBbie HEPAaBEHCTBA U MX CBOWCTBA

3.7 HepaBeHcTBO ¢ 01HOM ITEpeMEHHON

3.8 PaBHOCHIIBHOCTD HEPABEHCTB

3.9 JInneliHbIe HEPABEHCTBA C OJJTHOM NEPEMEHHOU

3.10 CucreMbl TMHEHHBIX HEPABEHCTB C OJIHOM MepeMEeHHON
4 OyHKIMH

i1 ITonartue @ynkuun. OOIacTb ONpeneneHuss M MHOXKECTBO 3HAUYEHU
' ¢dbyukuun. CriocoObI 3a1anust QyHKIHI

4.2 I'paduk pynkmu. Urenue cBoiicTB GyHKIMH 0 €€ TpaduKy

4.3 [Ipumeps! rpadukoB QYyHKIIHM, OTpakaroMUX pealbHble IPOLECCH

44 @OyHKIMYM, ONUCHIBAIONINE TPSIMYI0 W OOpaTHYIO IPOTIOPIHOHAIHHBIC
' 3aBUCHUMOCTH, UX TpaduKu

45 Oyukmmn y =x2, y = X?

4.6 Oyukuu y = X, Y = |x|

4.7 I'padnyeckoe penieHne ypaBHEHUH U CUCTEM YpaBHEHUI




Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1 Yucna v BBIYMCICHUS
11 PannonanbHple uuciaa, MppalMOHATIbHBIE YHMCIA, KOHEYHbIE M OECKOHEUYHbIE
' JECATUYHBIE JPOOH
MHOXECTBO ~ NEHCTBUTEIBHBIX  4YMCEJ, JEHCTBUTEIIbHBIC YHCIA  Kak
19 OecKOHEeuUHble JAecATHYHBble ApoOu. B3auMHO OAHO3HAUYHOE COOTBETCTBUE
' ME¥XKJly MHOYKECTBOM JCHCTBUTEIBHBIX YUCEI W KOOPAMHATHOM MPSMOM.
CpaBHeHUE NEHCTBUTENBHBIX YUCEI
1.3 Apudmerndeckue 1eHCTBUS ¢ AEHCTBUTEIbHBIMU YUCIAMU
N3mepenus, npuOImxeHus, oueHKd. PazMepbl 00beKTOB OKPYKAIOLIEro MUpa,
14 JUIMTEIBHOCTh IPOLECCOB B OKpYy»KatouiemM mupe. lIpubnnxénHoe 3HaueHUe
' BEJIMYMHBI, TOUHOCTh NpuOIkenHus. Okpyrienue uucen. [Ipukuaka v oneHka
pEe3yJIbTaTOB BHIYMCIICHUIA
2 YpaBHEHMS U HEPABEHCTBA
2.1 VYpaBHEHHUsI C OJHON TEpEMEHHON
2.2 JIuneiiHoe ypaBHeHue. Pemenue ypaBHEHUM, CBOASIIUXCS K JINHEHHBIM
2.3 KBanpatHoe ypaBHeHue. PelieHne ypaBHEHHM, CBOAAIIMXCS K KBaPaTHBIM
24 bukBanpatHoe ypaBHeHue. IIpuMepsl pelleHuss ypaBHEHHUHM TpPETbe U
' YETBEPTOU CTEIICHEN Pa3JIOKEHUEM HAa MHOKHUTEIN
2.5 Pemenne npoOGHO-paliiOHaNbHBIX YpaBHEHUN
2.6 CucreMsl ypaBHEHUH
2.7 VYpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €r0 Tpauk
2.8 Pemenue cucrem IByX JIMHEHHBIX YPaBHEHUH C IByMs IEPEMEHHBIMU
29 Pemenue cucreM AByX ypaBHEHUH, OJHO U3 KOTOPBIX JIMHEWHOE, a Ipyroe —
' BTOPOU CTEIECHH
2.10 ['padmyeckas MHTEpIpETALUS CUCTEMBI YPaBHEHHH C IBYMsI IEPEMEHHBIMU
211 Penienune TekCcTOBBIX 33a4 alreOpandeckuM crocoOoM
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenne nuHeHBIX HEPABEHCTB C OAHON NIEPEMEHHOM
2.14 Peienne cucreM ITMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOU
2.15 KBanpaTHble HEpaBEeHCTBA
216 I'paduueckas mHTEpHpeTanns HEPAaBEHCTB U CUCTEM HEPAaBEHCTB C ABYMS

MNEPEMECHHBIMU




DOyHKIMH

KBanparuunas ¢ynkums, e€ rpadpuk u cpoiictBa. [lapabona, KoOpAMHATHI

3 BEPILKHBI MTapaboIibl, OCb CAMMETPUHU apaboIbl

3.2 I'paduxu pyukiuii y=kx, y=kx+b u ux cpoiictBa

3.3 I'paduku pyukiuit y=K/X, y = X’ 1 uxX CBOHCTBa

3.4 I'padpuku pyHKIMI , 1 KX CBOWCTBA
4 UYucnoBblie MOCIEI0BATEIBHOCTH

i1 Omnpenenenue u ciocoObl 3aJJaHNUS YHCIOBBIX MOCIE0BATENbHOCTEH. 3a1anne
' MOCIIE0BATEIBHOCTH PEKYPPEHTHOM hopmyioi u popMyIoil N-ro uieHa

45 Apudmernueckass mnporpeccus. Dopmynabl N-ro wieHa apuQMeTHUecKon
' IPOTPECCUH, CyMMBI TIEPBBIX N YWICHOB

43 I'eomerprueckass mporpeccuss. @Popmyisbl N-TO  4ieHAa T'E€OMETPUYECKOU
' MIPOTPECCUU, CYMMBI MIEPBBIX N YICHOB

14 H3o0paxenne uiaeHOB apU(PMETHUYECKOH U TEOMETPUUYECKON Mporpeccuii
' TOYKaMHU Ha KOOPAMHATHOM IJIOCKOCTH. JINHENHBIN U SKCIIOHEHIIMAIIBHBIN POCT

4.5 CJ105KHbI€ TPOLCHTHI




ITPOBEPSEMBIE HA OI'S 110 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30OBATEJIBHON MPOT'PAMMbBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

Koxa
NpoBepPsSIEMOro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMS K NMPeAMETHBIM pe3yJibTaTaM
0CBOEHHSI OCHOBHOI1 00pa30BaTeILHON NPOrPaMMbl OCHOBHOI'O
o01ero oopazosanusi Ha ocHoBe ®PI'OC

YMeHue onepupoBaTh IOHATUAMH: MHOKECTBO, ITIOJMHOXKECTBO,
OIepalyy HaJ MHOXXECTBAMM;, YMEHUE OIEpUPOBATh ITOHATHUIMMU:
rpad, CBs3HBIN rpad, IepeBo, MUK, TPUMEHITh UX HPU PEIICHUH
3ajja4; yMEHUE UCIOJb30BaTh TIpauuecKkoe IpesICTaBlICHHE
MHOXECTB JUIsl ONMCAHUs PEaJbHBIX IPOLECCOB WU SBICHUH, NpHU

peUICHUHU 3a1a4 U3 APYIux y‘le6HbIX npeaMETOB

YMeHue OIICPHUPOBATH NOHATUAMU: OIPCACIICHUC, aKCUOMA, TCOpEMaA,
A0Ka3aTCjIbCTBO, YMCHHC pacClio3HaBaTb MCTHUHHBIC W JIOKHBIC
BbBICKA3bIBAHUA, IMPUBOJAUTL IIPHUMECPBI MU KOHTPIPHUMEPHBI, CTPOUTH

BBICKA3bIBAHUA U OTPULIAHUA BBICKQ3bIBaHUH

YMenue onepupoBaTh MOHATHUSIMU: HATypAIbHOE YUCIIO, TPOCTOE U
COCTaBHOE YHUCJO, JAEIMMOCTh HaTypaJdbHBIX YHCEN, MPU3HAKU
JETMMOCTH, 1I€JI0€ YUCIIO0, MOAYJIb YHCIia, OOBIKHOBEHHAs! Ipo0Ob U
JecsATUYHAs ApOoOb, CTAaHIAPTHBIM BHJI YKCIIA, PAIIMOHATILHOE YUCIIO,
UppalMOHATIFHOE YHCITI0, apu(METHYeCKU KBaJpaTHBIA KOPEHB;
YMGHI/IG BBIITOJIHATH )leﬁCTBHﬂ C qucjiaMu, CpaBHI/IBaTB 158
YHOPSIOYMBATh YHWCA, MPEACTABIATh YHCIA Ha KOOPAMHATHOM
HpﬂMOﬁ, OprrJ'ISITB quciJia, YMGHI/IC acjiarb HpI/IKI/I}IKy u OIIGHKy

pe3yjibTara BBIUMCIICHU N

YMeHue onepupoBaTh MOHATHUSMU: CTEIEHD C LIEJIBIM OKa3aTeIeM,
apuMeTUIECKHUI KBaJIpaTHBIM KOPEHb, MHOTOYJIEH, aJIrfeOpandecKast
IpoOb, TOXIIECTBO; 3HAKOMCTBO C KOPHEM HATypaldbHOW CTEHCHH
OOJbIIIe €AMHUIBI, YMEHHE BBHITIOJHATH PAcU€Thl 1O (QopMyiam,
npeoOpa3oBaHus IENbIX, JAPOOHO-PAMOHANBHBIX BBIPAKEHUH U
BBIPAXKEHUI C KOPHAMH, PA3JIOKEHUE MHOTOWICHA HA MHOXUTEIH, B
TOM YHCIE C HUCHOIb30BaHHWEM (OpMyT pa3HOCTH KBaApPaTOB H

KBaJipaTa CyMMbI U pa3HOCTH




YMeHue oneprupoBaTh MOHATUAMU: YUCIOBOE PAaBEHCTBO, YPABHEHUE
C OJHOM INEpEeMEHHOW, 4YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHE PEIIaTh JIMHENHBIE U KBAJIpaTHbIC yPABHEHUS,
JIpOoOHO-pallMOHATIbHBIE YPABHEHUS C OJJTHOW MEPEMEHHOM, CUCTEMbI
JIBYX JIMHEHHBIX YPABHEHUN, IMHEHHBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JApOOHO-pallMOHAJIbHbIE HEPABEHCTBA C OJHOM
[IEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a/1a4 U3 IPYTUX IIPEIMETOB
U MPaKTUYECKUX 3aJad; YMEHHE MHCIIONIb30BaThb KOOPIUHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IUIOCKOCTB JJISi M300pakeHUs pereHHM

ypaBHeHHfI, HCPABCHCTB U CUCTEM

YMeHue onepupoBaTh MOHITUIMHE: QYHKIHS, TpaduK QYHKIUU, HYJIN
byHKIMY, IIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, IIPOMEXYTKHU
BO3pacTaHus, yObIBaHWs, HAWOOJbIIEE M HAUMCHbBIICE 3HAYCHUS
GyHKIUY; yMEHUE OIIEpUPOBATH IIOHATUSAMU: npsAmas
NPOTIOPIIMOHATILHOCTb, JINHEHHAsT PYHKIIUS, KBaJpaTU4Has (PyHKIHS,
oOpaTHasi MPOMOPIMOHATBHOCTh, TMapadoia, TumnepOoia; yMEHHe
cTtpouth rpaduku  (GYHKIMH, UCHONB30BaTh rpaduku IS
OTIpEe/ICIICHUs] CBOWCTB IPOIIECCOB W 3aBUCUMOCTEH, JJIS PEIICHUs
3a/a4 U3 APYTUX yUEOHBIX MPEAMETOB U PEANbHOMN KHU3HU; YMEHUE

BbIpaXxaTh (OpMyJIaMH 3aBUCUMOCTH MEX/y BEJIMUUHAMU

YMmenne ONCprupoOBaTh IIOHATUAMU: IIOCJIICAOBATCIBHOCTD,
apudMeTHuecKkass M TeOMeTpUYecKas IpPOrpeccud; yMEHHe
MCII0JIb30BaTh CBOMCTBA MOCIEI0BATENBHOCTEHN, (hOPMYIIBI CYMMBI U
o0I1ero wieHa MpU peHIeHuH 331a4, B TOM YUCIE 3aJa4d U3 JpyTux

y4eOHBIX MPEIMETOB U PEATbHON KU3HU

YMeHue pemars 3ajaud pa3HbIX TUIOB (B TOM YHCIIE Ha MPOLIEHTHI,
IO W 4YacTH, JBM)KEHHUE, paboTy, IIeHy TOBAapOB U CTOHMMOCTb
MOKYIIOK U YCIIYT, HAJIOTH, 33a7[a4il U3 00JacTH YIpaBIeHUs JINIHBIMU
U CceMeWHbIMH (UHAHCAMH); YMEHHME COCTaBISTh BBIPAKEHUS,
YpPaBHEHUsl, HEPAaBEHCTBA U CHUCTEMBI II0 YCJIOBHIO 3ajauH,
HCCJIEIOBATh MOJTyYEHHOE PELIEHUE U OLIEHNBATh MPaBIONOA00HOCTh
[IOJIyYEHHBIX PE3YJIbTATOB

YMeHue onepupoBarh NOHATHIAMU: (QUTYpa, TOUKA, OTPE30K, IpsIMasi,
1y, JIOMaHas, yros, MHOTOYTOJIbHUK, TPEYrOJIbHUK,

paBHOOEIPEHHBIN u PaBHOCTOPOHHUN TPEyrOJbHUKH,




NPSMOYTOJBHBIN TPEyroJbHUK, MeIuaHa, OHWCCEKTpUca W BBICOTA
TPEYTOJIbHUKA,  YETBIPEXYTOJbHHUK,  MapajjieorpaMM,  pomo,
IpSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (UIypamy;
YMEHHUE peuiaTh 3aJadd, B TOM YHUCIE U3 IOBCEIHEBHOW JKM3HU, Ha
HaXO0XJICHNE F€OMETPUYECKHUX BEIUYHH C IPUMEHEHUEM U3yYEHHBIX

CBOWCTB Guryp u pakroB

10

YMeHue onepupoBaTh MOHSATHSAMU: PAaBEHCTBO (UTYpP, PaBEHCTBO
TPEYTrOJIbHUKOB; NapaJIeIbHOCTh U MEPIEHINUKYJISPHOCTh MPSMBIX,
YroJdl MEXIy NpsSIMBIMH, TEPICHAUKYJISIpP, HAKJIOHHAS, MPOCSKIIHS,
nonobue  ¢uryp, TOAOOHBIE  TPEYrOJbHUKH,  CHUMMETpUS
OTHOCUTEJIbHO TOYKM M MPSMOM; YMEHHE PACIIO3HABATh PaBEHCTBO,
CUMMETpUI0 U momobue  duryp, napajyieIbHOCTh U

MEPIEHIUKYIISIPHOCTD MPSMBIX B OKPYXKarOIEM MUpe

11

YMeHue OnepupoBaTh IOHATHAMM: JUIMHA, PACCTOSHHE, YIoJl
(BemMuMHA yIJa, CUHYC M KOCHHYC yIJIa TPEyroJIbHUKA), IUIOLIa/lb;
YMEHHUE OIIEHUBAThH Pa3MepPhI MPEIMETOB 1 OOBEKTOB B OKPYIKAIOIIEM
MHUpE; yMEHHE NPUMEHATh (QOPMYJbI MEepUMETpa U  IUIOIMIAIH
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH U IIOLIAAN Kpyra, ooObema
IPSIMOYTOJIBHOTO MapajuIeNeNnIea; YMEHUE NIPUMEHATh TPU3HAKU
PaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA,
teopemy Iludaropa, TpuUroHOMETpUYEeCKHE COOTHOLICHHUS IS

BBIYMCIICHUS ININH, PACCTOSHUM, IIOIIA N

12

YMenue wu3o0pakaTb IUIOCKME GUIYpBl M HUX KOMOUHAIMH,
IPOCTPAHCTBEHHBbIE (DUTYpPBI OT PYKH, C TOMOUIbIO YEePTEKHBIX
MHCTPYMEHTOB M DJJIEKTPOHHBIX CpPEACTB II0 TEKCTOBOMY WIIH

CHUMBOJIBHOMY OITMCAaHHIO

13

YMeHne omnepupoBaTh MOHATHSAMHU: HPSIMOYIOJIbHAs —CHUCTEMa
KOOPJMHAT, KOOPJAMHATBl TOYKH, BEKTOp, CYMMa BEKTOpPOB,
IIPOU3BENICHNE BEKTOpa HA YHCIO, CKaSIPHOE IPOU3BEACHHE
BEKTOPOB; YMEHHE HCIIOJIb30BaThb BEKTOPbl M KOOPAWUHATHI IS
MIPEACTABJICHUS JAHHBIX W PEIICHMS 3a]1a4, B TOM YHCIIE U3 JIPYTHUX

y4eOHBIX TPEMETOB U PEATLHOM KU3HU

14

YMenue ONCpUpOBaTh IMOHATUAMU: CTOJIOMKOBBIE U KpPYTOBBIC

IUarpaMMmbl, TaONWIBI, CcpeaHee apuMeTHYeCKoe, MeIHuaHa,




15

16

HanOoJIpIlIee U HAaMMEHBIIIee 3HAYEHUs, pa3Max YMCIOBOrO Habopa;
yMEHHE U3BJIEKaTh, HMHTEPIPETHPOBATH U  IMpeoOpa3oBHIBATH
uHPOpPMALIMIO, TPEACTABICHHYI0O B Ta0nIMIAaX M Ha JAMarpamMMmax,
OTPaXKAIOLIYI0 CBOMCTBA M XapaKTEPUCTHKH PEATbHBIX IPOLECCOB U
SBJICHUI; yMEHHE pACIO3HABaTh W3MEHUUBBIC BEIUYMHBI B

OKpYXarolieM MUpe

YMeHue onepupoBaTh MOHITHAMHU: CIYYAHHBIM OMBIT (CIydalHBIN
OKCIEPUMEHT), JJIEMEHTApHOE COOBITHE (DJIEMEHTApHBIA HCXO[)
CIIy4aifHOrO OmbITa, CIy4yailHoe COOBITHE, BEPOSTHOCTb COOBITHS;
YMEHHE HaXOJUTh BEPOSITHOCTU CIIyYalHBIX COOBITHI B ONBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHUE pelIaTh
3aJja4d METOJOM OPraHM30BAaHHOIO Iepedopa U ¢ HCHOJIb30BAHUEM
MpaBUJia YMHOXKEHHUS, YMEHHE OLIEHUBATh BEPOSITHOCTU PEAbHBIX
COOBITUI U SIBJICHUI, TOHUMATh POJIb IPAKTUUECKU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKPYXAlOIIeM MHpPE M B >KU3HU;
3HAKOMCTBO C IIOHATHEM HE3aBUCHUMBIX COOBITUI; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCET U €T0O POJIBIO B MACCOBBIX ABJICHHAX

YMmenue BLI6I/IpaTI> HO)IXO)IHH_II/Iﬁ I/I3y‘leHHLII>’I METOH AJid PCHICHUA
3aaa4u, NpUBOAUTE MPHUMEPHLI MATEMATHYCCKUX 3aKOHOM€pHOCTCﬁ B
npupoAc U XU3HU, paCllO3HABATH MIPOABJIICHHUEC 3aKOHOB MATCMATHKN
B HCKYCCTBEC, OIIMCBIBATH OTACJIIBHBIC BBIJAIOIIHUECA PC3YJIbTAaThl,
MOJIYUYCHHBIC B XOAC PAa3BUTUA MATCMATHUKU KAK HAYKH, IIPUBOJAUTH
IMPUMCEPLBI MAaTEMAaTHYCCKUX OTKpI)ITI/Iﬁ n ux aBTOPOB B

OTECYECTBEHHOW U BCEMUPHOU UCTOPUHU




IHEPEYEHbDb 3JIEMEHTOB COJAEPKAHUS, ITIPOBEPAEMBIX HA OI'D ITO

MATEMATHUKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1 Yuciia 1 BIYUCICHUS

11 Harypanbnsle u nensie yncna. [IpusHaky qenuMocTy HEabIX YUCe

19 OObIKHOBEHHBIE M JECATUYHBIE JIpOOM, MPOLEHTHI, OECKOHEUHBIE
- MepUOANYECKHEe Ipoou

13 Paumonansubie yucna. ApudMeTudeckre ONepaluu € PaluoOHATbLHBIMHU
- YUCIaMHu

14 JleiicTBUTENBHBIC YKCIa. ApU(METHICCKHIE ONIEPAIUN C ICHCTBUTEIIEHBIMU
- YUCIaMHU

15 [TpubnmkEHHBIC BBIYMCIICHHS, TIPABUJIa OKPYTJICHUS, IPUKHIKA U OIICHKA
. pe3yabpTaTa BEIYMCICHUN
2 Anrebpandeckue BoIpaKeHUs

2.1 BbykBeHHble BbIpakeHHs (BBIPaXXEHUS C IEPEMEHHBIMHU )

29 Crenenb ¢ uenbiM nokazatesneM. CTENEHb C pallMOHAIBHBIM MOKAa3aTEIeM.
. CBoiicTBa cTeneHU

2.3 MHorouIeHbI

24 Anrebpaunyeckas 1po0b

)t Apudmerndyeckuif  KOpeHb  HaTypalbHOW  cremeHu. JleHcTBUS  C
' apuMeTHYEeCKUMHU KOPHSIMH HaTypaTbHON CTETICHH
3 VYpaBHEHUs 1 HEPABEHCTBA

31 ensie 1 npoOHO-panMoHaNbHBIE YpaBHEHHS. CHCTEMBI U COBOKYITHOCTH
- ypaBHEHUH

39 [ensie u npoOHO-parmoHaIbHBIE HEpaBeHCTBA. CUCTEMBI U COBOKYITHOCTH
- HEPaBEHCTB

3.3 Pemrenne TekCcTOBBIX 3a1a4
4 Uucnoble mOCiIeI0BATETbHOCTH

4.1 ITocnegoBaTenbsHOCTH, CIIOCOOBI 3aJaHUS MOCIIEA0BATENLHOCTEN




Apudmernueckass M reoMeTpuueckas nporpeccun. dopmyna CIOKHBIX

4.2
MIPOIICHTOB
5 OyHKIMH
OyHknusa, crnocoObl 3amanus (GyHkiuu. [paduk Pynkmuu. OO6nacTh
ONpeNieJIeHUs] M MHOXECTBO 3HadeHMH ¢yHkuuu. Hymm  QyHkuum.
5.1 [TpomexxyTKH 3HaKOMOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (DYHKIIWH.
MakcumymMbl ¥ MUHUMYMBI ¢GyHKIud. HawuOonpliee W HauMeHbIIee
3Ha4YeHUe (PYHKLIUU Ha IPOMEKYTKE
6 Koopannats! Ha IpsAMOM U INIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlekapToBbI KOOPAMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypsl 1 UX CBOMCTBA
7.2 Tpeyronbauk
7.3 MHOroyrojasHUKU
7.4 OKpy’KHOCTb U KpyT
7.5 W3mepeHune reoMeTpu4eckix BEJIMYUH
7.6 BexTopsl Ha TIOCKOCTH
8 BeposiTHOCTB 1M cTaTHCTHKA
8.1 OnwucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHosxecTBa
8.5 I'padsr




