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HOACHUTEJIBHASA 3AIIMCKA

OBIIIASA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "AJITEBPA"

Pabouas nporpamma o yueOHOMY Kypey "Anrebpa" mis odydaronmxcst 7 -9 kimaccoB pa3paboraHa Ha
ocHoBe DerepaabHOro rocy1apcTBEHHOr0 00pa30BaTENbHOI0 CTaHIapTa OCHOBHOI'O 00111ero 00pa3oBaHus C
y4€TOM M COBPEMEHHBIX MUPOBBIX TPEOOBAHMIH, MPEABABIAEMBIX K MATEMAaTHIECKOMY 00pa30BaHUIO, U
TPaAULUNA POCCHICKOro 00pa3oBaHMs, KOTOpbIE 00ECIIeUNBAIOT OBJIAICHUE KIIFOUEBBIMH KOMIIETEHIIUAMH,
COCTaBJISIOIIMMHU OCHOBY JUIsI HEPEPHIBHOT'O 00pa30BaHUs U CAMOPA3BUTHS, a TAKXKE [[EIOCTHOCTh
OOIIEKYIBTYPHOT 0, JIMYHOCTHOTO W TI03HABATEIBHOTO PAa3BUTHA OOydaroUMXcs. B mporpamme yuTeHBI naen
u nonoxkeHuss Konnenuuu pa3sButus MaremMaTuueckoro oopazosanus B Poccuiickoii @enepanuu. B smoxy
1 poBoil TpaHchopManuu Becex cdep UeloBEUECKON AeATEIbHOCTH HEBO3ZMOXKHO CTaTh 00pa30BaHHBIM
COBPEMEHHBIM YeJIOBEKOM 0e3 0a30BOH MaTeMaTHYECKOW MOATOTOBKH. Y)Ke B IIKOJIE MAaTEMAaTHKA CIYKHT
OTIOPHBIM IPEIMETOM JUISl U3YUEHUSI CMEKHBIX JIUCIHIUIMH, a IOCJIE MKOJIbI PealbHONH HE0OXO0IUM OCTHIO
CTAaHOBUTCS HENpPEphIBHOE 00pa30BaHue, YTO TpeOyeT MOTHOIEHHOM 6a30B0il 001me00pa3oBaTeNnbHON

IIOoATrOTOBKH, B TOM YHCJIC U MaTEeMaTHUYECKOH.

3T0 00YCIIOBIEHO TE€M, YTO B HAIIW JHU PACTET YUCIIO MpodeccHii, CBA3aHHBIX C HEMOCPEACTBEHHBIM
MPUMEHEHUEM MaTeMaTUKH: U B cepe IKOHOMHKH, U B OU3HEcCe, M B TEXHOJIIOTHYECKUX 00JacTsIX, U JaxKe B
ryMaHuTapHbIX cpepax. Takum 006pa3zom, Kpyr HIKOJbHUKOB, JI KOTOPBIX MaTeMaTUKa MOXKET CTaTh
3HAYMMBIM [IPEIMETOM, PACHIIUPSAETCS.

[TpakTHyeckas MOIE3HOCTh MATEMATHKH O0YCIOBIIEHA TeM, YTO €€ MPEAMETOM SBISIOTCS
(GyHIaMEeHTaIbHBIE CTPYKTYpBl HAIIEr0 MHpA: MPOCTPAHCTBEHHBIC ()OPMBI U KOIMYESCTBEHHBIC OTHOIICHHS OT
HpOCTefIIHPIX, yYCBauBAaC€MbIX B HCNOCPECACTBCHHOM OIIBITC, 1O JOCTATOYHO CJIOXHBIX, HeO6XOIII/IMBIX JJISL
pa3BUTHUA HAYYHBIX W IPHUKIIAJHBIX Hﬂeﬁ. be3 KOHKPCTHBIX MAaTEMAaTUYCCKHX 3HAHUHI 3aTPYAHCHO ITOHUMAHUEC
NPUHIUIIOB YCTPOHCTBA M MCIIOIb30BAHUSI COBPEMEHHON TEXHUKH, BOCIIPUSATHE U UHTEPIPETAIUs
pa3Hoo0pa3HOil CONMAaNBHOW, YKOHOMUYECKOH, MOJIMTHYECKOi nHpopmanuu, ManodhdekTuBHa
NOBCE/THEBHAS MMPaKTUYECKas AeITeIbHOCTh. KakJOMy 4elT0BeKy B CBOCH KH3HU IPUXOJUTCS BBIITOIHATH
pacy€Thl U COCTABIAThH AJTOPUTMBI, HAXOAUTH U IPUMEHATh (OPMYIIbI, BIaJeTh IPAKTUIECKUMH IpUEMaMuU
reoOMEeTpPUUYECKUX U3MEPEHUI U TOCTPOCHUH, YNTAaTh HH(POPMAIIUIO, TPEACTABICHHYIO B BU€ TaOIuIL,
IUarpamMm U rpauKoB, )KHUTh B YCIOBUSAX HEONMPEACIEHHOCTH U MOHUMATh BEPOSITHOCTHBIN XapakTep

CIy4aifHbIX COOBITHH.

OnHOBpEMEHHO C pacmupeHueM chep NpuMeHeHHst MaTeMaTUKH B COBPEMEHHOM o0miecTBe BcE Ooiee
Ba)KHBIM CTAHOBHTCSI MATEMATUYCCKHI CTHJIb MBIILICHHS, TIPOSBIISIOIIUICS B OIPEICIEHHBIX YMCTBEHHBIX
HaBBIKax. B IMpOIECCC U3YUCHUA MATEMATHUKHU B apCCHAll HpI/IéMOB 1 METOAOB MBIIIJICHUS YC€JIOBCKaA
€CTECTBEHHBIM 00pa30M BKIIOUAIOTCA MHAYKIUS U JeAyKIHs, 00001IeHre 1 KOHKPETHU3allus, aHallu3 U
CUHTE3, KIIaCCH(UKAIIUS U CUCTeMaTU3aus, abcTparupoBanue u ananorus. OObeKThl MATEMATHIECKHU X
YMO3aK/ITIOUCHH, TPaBUIa UX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXaHU3M JIOTHYSCKUX MOCTPOCHUIA,
CIOCOOCTBYIOT BBIPAOOTKE yMEHUs (DOPMYIIHPOBATh, 0OOCHOBBIBATh M JIOKA3bIBaTh CY)KIICHUS, TEM CaMBbIM
pa3BHBAIOT JIOTHUECKOE MbINIUIEHUE. Benymas poias NpuHaIJIeKUT MaTeMaTHKE U B pOpMUpOBaHUHU
aHFOpI/ITMI/I‘ICCKOﬁ KOMIIOHCHTHI MBIIIJIICHHUSA W BOCIIMTaHUH YMCHI/Iﬁ I[eflCTBOBaTI: 10 3aJJaHHBIM aJIr'OpUTMaMm,
COBEpIICHCTBOBATh U3BECTHBIC U KOHCTPYHPOBAThH HOBBIC. B mpoiiecce pemieHus 3a1ady — OCHOBOM y4eOHOi
NesITeIbHOCTH Ha YPOKaxX MaTeMaTHKH — Pa3BUBAIOTCS TAK)Ke TBOpYECKAas M MPUKJIAIHAS CTOPOHBI

MBIIIJICHUA.

OOyueHne MaTemMaTHKe JAaET BO3MOKHOCTh Pa3BUBATh y 00y4arOIIMXCsS TOUHYIO, PAllUOHAIBHYIO U
MH(GOPMATUBHYIO PeUb, yMEHHE OTOMpATh HanboJiee MOAXO/IINE S3bIKOBbIE, CHMBOJIMUECKHUE, rpadudecKue
CpeACTBa AJis BBIPAXKEHUsS CYXKIEHUH U HATJIAHOIO UX IPEACTaBICHUS.

HeoOxoaumbiM KOMIIOHEHTOM OOIIEed KyJIbTYphl B COBPEMEHHOM TOJIKOBAHHH SBJSIETCS OOIIee 3HAKOMCTBO



C METOJAMM IIO3HAHMSA NEHUCTBUTEIBHOCTH, IIPEACTABICHUE O NMPEAMETE U METONAX MAaTEMAaTHKH, UX OTINYMMI
OT METOJIOB JIPYTMX €CTECTBEHHBIX U TYMAaHUTAPHBIX HAYK, 00 0COOCHHOCTAX MPUMEHEHHSI MATEeMaTUKHU IS
pelIeHrs] HayYHBIX U MPUKIAIHBIX 337a4. TakuMm o0pa3oMm, MaTeMaTuyeckoe o0pa3oBaHNE BHOCUT CBOM

BKJIaJ B popMUpOBaHUE 00IIEH KYJIbTYPHI YeTOBEKA.

N3yueHnne MaTeMaTUKU TaKKe CIIOCOOCTBYET ACTETUYECKOMY BOCIIMTAHUIO YEJIOBEKA, TOHUMAaHUIO
KPacoThl U U3AIIECTBA MATEMATUYECKUX PACCYKICHNH, BOCIIPUATHIO T€OMETPHUYECKIX (OPM, YCBOCHHUIO
UJeu CUMMETPHUH.

HEJN U3YYEHUSA YYEBHOI'O KYPCA "AJITEBPA"

Anrebpa SBISIETCS OJHUM M3 ONMOPHBIX KYPCOB OCHOBHOW HIKOJIBI: OHA 00eCTIeYNBaeT N3yUYCHHE APYTUX
JTUCLHIUINH, KaK €CTECTBEHHOHAYYHOT 0, TaK U TYMaHUTAPHOTO IIUKIIOB, €€ OCBOGHHE HEOOXOIUMO ISt
MPOJIOJIKEHUST 00pa30BaHUs U B TIOBCEHEBHOW XW3HU. Pa3BuTHE y OOydYaroMIMXCs HAyYHBIX MPEACTaBICHUI
0 MPOUCXOXKJICHUH U CYIITHOCTH aJIreOpandecKux adCTpakIui, cCocode OTpakeHHs] MaTeMaTHIeCKOW HayKOon
SIBJICHUW | TIPOIIECCOB B MPHUPOJIC U OOIIECTBE, POJIU MATEMATHIECKOT'0 MOJICIIUPOBAHUS B HAYYHOM
MO3HAHUHU U B IPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS M KaUeCTB MBIIIUICHUS,
HEOOXOJIUMBIX ISl aJIaliTallid B COBpeMEHHOM U poBom obmecTBe. M3ydenne anreOpsl €CTECTBEHHBIM
00pa3om oOecrmeunBaeT pa3BUTHE YMEHUS HA0I10aTh, CPAaBHUBATh, HAXOJAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHYHOCTH MBIIIICHUS, CITIOCOOHOCTH apTyMEHTHPOBAHHO O0OCHOBBIBATh CBOM JCHCTBHS U BBIBOJIBI,
dbopmynupoBaTh yTBepkIeHusI. OcBoeHNE Kypca anreOpsl 00ecreunBaeT pa3BUTHE JTIOTHIECKOTO MBIITUICHHUS
00yYaroUIuXcsi: OHU UCTIONB3YIOT NeAyKTUBHBIC U HHAYKTUBHBIE pacCyXKJAeHUs, 00001IeHuEe U
KOHKpETH3aInio, abcTparupoBanue u aHanoruw. O0yuenue anredbpe npeanoaaraeT 3HaUUTEIbLHBIN 00hEM
CaMOCTOSITEIILHON JESITEIbHOCTA 00yUYaIONIUXCsI, TOITOMY CAMOCTOSATEIBHOE PEIICHHUE 3a/1a4 €CTECTBEHHBIM

00pa3oM SBJIsIeTCS peann3anneil 1eaTeIbHOCTHOTO MPUHIIUIIA 00yYeHHU .

B cTpyxType nporpamMmel yueOHOro Kypca « Anredpa» OCHOBHOM IIKOJIbI OCHOBHOE MECTO 3aHUMAIOT
collepKaTeNbHO-METOInYecKHe IUHUH: «Uuciaa 1 BEIYUCIeHUs»; « AnredOpanyeckue
BBIPAKEHUS»;«Y paBHEHMS U HepaBeHCTBa»; «DyHkuumny. Kaxxaas u3 3Tux copepkaTenbHO-METOAUYECKUX
JWHWUHN pa3BUBaeTCs Ha MPOTSHKEHUU TPEX JIET M3YUCHHS Kypca, €CTECTBEHHBIM 00pa3oM IMeperuieTasch u
B3aMMOJCUCTBYS C IPYTHUMH €ro JHHUSAMH. B X0/1e n3yueHus Kypca o0y4yarommmMest MPUXOANUTCS JIOTHYECKU
paccyXJiaTh, HUCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBA3M ¢ 3TUM 1enecooOpa3HO BKIIOUUTH
B IPOrPaMMY HEKOTOpPbIE OCHOBBI JIOTUKH, IPOHU3BIBAIOINE BCE OCHOBHBIE pa3/iesibl MATEMaTUYECKOT O
00pa3zoBaHMsI U CIIOCOOCTBYIOIINE OBJIACHNUIO 00yJatOIUMICS OCHOB YHUBEPCAILHOIO MAaTEMAaTHIECKOT O
a3bIka. Takum 00pa3om, MOKHO YTBEPKIATh, YTO COJEPIKATEILHONU U CTPYKTYPHOU OCOOCHHOCTHIO

Kypca«AnreOpay» sBJISIETCA €ro UHTETPUPOBAHHBIN XapakTep.

Conepxanue TUHUM «Hucaa U BBIUKCICHUS CIIY)KUT OCHOBOW Ui JalbHEHMILIEro M3y4eHUs] MATeMaTHKH,
CIOCOOCTBYET PA3BUTHIO y O0YJAIOIIMXCSI JIOTHYECKOT'0 MBITIUICHUSI, (JOPMUPOBAHUIO YMEHUS TTOJIb30BATHCS
aJTOPUTMaMH, a TAKXKE MPUOOPETESHHUIO IPAKTHYECKUX HABBIKOB, HEOOX OJIMMBIX IS TOBCETHEBHOM JKU3HH.
PazButre moHSATHS O YKclie B OCHOBHOM IIIKOJIE€ CBSI3aHO C PallMOHAJIBHBIMU M MPPAI[MOHAIBHBIMU YUCIAMH,
dhopMHUpOBaHUEM TIPEICTABICHUN O ICHCTBUTEIHLHOM YHciie. 3aBEepIICHNE OCBOCHUS YMCIOBON JTMHUH

OTHECEHO K CTaplleMy 3BeHY 00111ero oopazoBaHus.

Conepxanue AByX anreOpandecKux TUHUN — «AnreOpandeckue BhIpaxeHus» U «Y paBHEHHS U
HEPaBEHCTBA» CIIOCOOCTBYET (POPMUPOBAHHIO Y OOYUAIOLIMXCSI MATEMAaTUYECKOr0 amrmapaTa, HeoOX0AUMOro
JUISL PEIICHUS 3a/1a4 MaTeMaTHKH, CMEKHBIX MIPEIMETOB U MPaKTHKO-OPUEHTHPOBAHHBIX 3a/1a4. B ocHOBHOM
MIKOJIe Y4eOHBI MaTepuall TPYIIUPYETCsl BOKPYT PaIllMOHAIBHBIX BEIpaXKeHUN. Anredpa JeMOHCTPUPYET
3HAYEHUE MaTEMATUKHU KaK SI3bIKa JUIsl TOCTPOCHUSI MATEMAaTUYECKIX MOJIENEH, OMUCAaHUs TPOIIECCOB U
SABJEHUN peasibHOro Mupa. B 3aigaun oOyuenus anredbpe BXOIAT TakKe JajibHel1Iee pa3BUTHE
AJITOPUTMHYECKOT'0 MBIIIICHUSI, HEOOXOAMMOTO0, B YACTHOCTH, JUIsl OCBOCHHSI Kypca HHPOPMATHKHU, U

OBJIaJICHHE HABBIKAMH JIEIYKTUBHBIX paccyxaeHuil. [IpeoOpazoBanre cHMBOJIBHBIX ()OPM BHOCHUT CBOM



cnenuUUecKuil BKJIaJ B pa3BUTHE BOOOpaKEHUs, CIOCOOHOCTEH K MaTeMaTUYeCKOMY TBOPUYECTBY.
Conepxanue GyHKIMOHATBHO-TPAUIECKON JTMHUN HALENICHO Ha MOyYeHU e IKOIbHUKAMU 3HAHUH O
GYyHKIMIX KaK Ba)KHEHWIIeW MaTeMaTHIeCKON MO/IeNH JUIsl OMCAHUS U UCCIIEI0BAHMS Pa3HO 00pa3HbIX
IPOLIECCOB U SIBJICHUI B Ipupoje U obuiecTBe. M3yueHne 3Toro Marepuasia CiocoOCTBYET pa3BUTHIO Y
00y4arolUXCsl yMEHUs UCIIONb30BaTh PAa3JIMUHbIE BBIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATUKUA —
CIIOBECHBIE, CHMBOJIMYECKHE, rpaduuecKkre, BHOCUT BKJIaJ B (HOPMUPOBAHUE MPEACTABICHUI O POJIU

MAaTEMATUKU B PA3BUTHUH HUBUJIU3AlIUU U KYJIbTYPhI.

MECTO YUYEBHOT'O KYPCA B YYEBHOM IIVIAHE

CornacHo yueOHOMY IulaHy B 7—9 kiaccax m3ydaercsi y4eOHbIH Kypc «Anredpay», KOTOpBIA BKIIIOYAET
CIefyIOIMe OCHOBHBIE pa3fensl coiepkanus: «Yuciaa W BBIUMCICHHS», «AnreOpandeckue
BBIPAXKEHUA»,«Y pABHEHU U HEPABEHCTBA», « DYHKIIUM.

YueOHBIH IaH Ha U3y4YeHue anreOpsl B 7—9 Kiraccax OTBOJIUT HE MeHee 3 yueOHBIX YacOB B HEJICIIO B
TEUEHHE KaXXKJ0ro roja o0y4yeHusi, BCEro 3a Tpu rojaa o0ydenus — He meHee 306 yueOHbBIX 4acoB.



COAEPKAHHUE YYEBHOI'O KYPCA "AJI'EBPA"

7 KIIACC

Yuciia 1 BLIYUCTIEHUA

PaLlI/IOHaHBHI)Ie qucia.

Jpo6u 0OBIKHOBEHHBIE U JECATHUYHBIE, IEPEX0] OT OAHON (opMbl 3anucu Apobdeil k apyroi. IlonsaTue
PalMOHATIBHOTO YHCIA, 3alHCh, CPAaBHEHUE, YIOPSAIOYMBAHME PAIMOHAIBHBIX 4Yncen. ApH(pMeTHUecKue
JefCTBUS ¢ palluOHAJIbHBIMU unciaaMu. Pemenue 3agau U3 peajbHOM NPaKTUKKU HAa 4acTH, Ha Ipo0u.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelIeM: OllpeielieHne, IpeoOpa3oBaHre BbIpAaXKEHUI Ha OCHOBE
OIpeNeNeHHUs], 3aUCh O0IbIINX Yncen. [IporeHTsl, 3annuch NPOIEHTOB B BUJE APoOU U ApoOU B BUIE
nporeHToB. Tpu OCHOBHBIE 3aJJa4uM HA MPOLIECHTHI, PELICHHE 3a/1ad U3 pealbHOI MPaKTHKHU.

HpI/IMCHeHI/IC NPU3HAKOB ACIUMOCTH, PA3JIOKCHUC HA MHOXHUTCINW HATypaJIbHBIX YHCCII. PeanbHble
3aBUCUMOCTH, B TOM YHUCIIC IIpsAMad U O6paTHa$I MNpOoNMOpUIHUOHAJIBHOCTH.

Auare0panvyeckue BbIPpa:KeHUS

IIepemenHble, 4MCIO0BOE 3HAYEHUE BBIPAXKEHUS C NIEPEMEHHON. JlOomycTHMBbIE 3HAYCHUS IIEPEMEHHBIX.
[IpencraBieHue 3aBUCUMOCTH MEXK1Y BEIUUYMHAMU B BUAE popmyJibl. Beruucnenus no ¢popmynam.

ITpeoOpa3oBaHne OYKBEHHBIX BBIPAXKEHUH, TOXKAECTBEHHO PaBHbIE BBIPAKEHHUs, IIPaBUIIa IPeoOpa30BaHUs
CYMM H MPOU3BEACHHI, MPaBUIa PACKPHITUS CKOOOK U NMPUBENEHUS MOJOOHBIX ClIaraeMbIX.

CBoiiCTBa CTENEHU C HATYPAJIbHBIM I10KA3aTEIEM.

OpnHowneHsl U MHOrouseHbl. CTenenb MHOrouseHa. CioxeHue, BBIUUTaHUE, YMHOKEHHUE MHOT O4JIEHOB.
DopMyIIbl COKPAIEHHOIO YMHOXKEHHS: KBaJpaT CyMMBI U KBaapaT pazHocTu. DopMyiia pa3HOCTU KBaIpaToB.
Pa3noxxeHne MHOTrO4JIEHOB Ha MHOKHUTEH.

YpaBHeHust

VYpaBHeHUe, KOpEeHb ypaBHEHUS, MMpaBUiIa MpeoOpa3oBaHUs ypaBHEHHS, PaBHOCUIBLHOCTH
ypaBHeHMH. JInHEIHOe ypaBHEHNE C OJJTHOU MEPEMEHHOMN, YNCIIO KOPHEN JTMHEHHOr O YpaBHEHUSI, pEIIEHUE
JUHEWHBIX ypaBHeHU. CocTaBlIieHNE YpaBHEHUH 10 YCIOBUIO 3a/1aud. PernieHne TeKCTOBBIX 3a/1a4 C
MOMOIIBI0 ypaBHEHHH. JINHEHOEe YypaBHEHUE C IBYyMs MIepeMEHHBIMH U ero rpaduk. Cucrema nByx
JUHEWHBIX YpaBHEHUH C AByMS MepeMeHHbIMU. Perienue cucteM ypaBHEHHH c1OCOOOM MOJICTaHOBKH.

HpI/IMepBI PCIICHHUA TCKCTOBBIX 3a4a4 C IOMOIIbIO CUCTEM ypaBHeHHfI.

Koopaunate! u rpapuku. OyHkuun

Koopanuara Touku Ha npsiMoil. YncnoBele MpoMexyTKu. PaccTosiHue Mex 1y AByMSI TOUKaMU
KoopauHaTHOU npsiMoi. [IpsimoyronbHas cucrtema koopausat, ocu Ox u Oy. AGcuucca 1 opAMHATa TOYKU
Ha KOOpAMHATHOHU 1iockocTH. IIpumeps! rpadukos, 3anaHHbIX hopMynaMu. UTeHue rpadMKoB peaabHbIX
3aBucumoctei. [lonstue ¢pynkuuu. ['paduk ¢ynkmum. ColictBa QyHKimil. Jlunelinas QyHkus, e€ rpadux.

I'paduk pynkmun y= IxI. 'padudeckoe peneHne TMHSHHBIX YPaBHCHUH U CUCTEM JIMHEHHBIX YPAaBHCHUH.

8 KJIACC

Yucyia 1 BLIYUCTIEHUA

KBaapatuslit kopens u3 uncia. [Tonstae 00 uppannonaabHoM ducie. JlecsTuunbie TpuOIMKeHHs
UppanHroHaIbHbIX yncen. CBolicTBa apu(pMETHIECKUX KBAIPAaTHBIX KOPHEH U UX MPUMEHEHHE K

npeoOpa30BaHUIO YHCIOBBIX BBIPAXXEHUN U BHIYMCIECHUAM. JleficTBUTENbHbIE YnCTIA.

Anreﬁpanqecmle BbIPAKCHUSA



KBaapaTHblil TpEéxusieH; pa3iiokeHHE KBAaJPAaTHOIO TPEXWIEHA HAa MHOMKUTEIU.

Anrebpanueckas apoos. OCHOBHOE CBOMCTBO anredpandeckoil Apoou. CioxxeHne, BBIYUTAHHE,
YMHOXXEHHE, JIeJIeHue anreOpandeckux apoOei. PanmoHanbHbe BBIpaXKEHUS M UX MpeoOpa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KoOpHel KBagpaTHOro ypaBHeHHs. Teopema Buera. Pemenne
YpaBHEHUH, CBOISUIMXCS K JIMHEHHBIM W KBajpaTHbIM. [Ipocteifmme apoOHO-parmoHaIbHbIe YpaBHEHHUS.

I'paduyeckas uHTEpnperanust ypaBHEHUN C JABYMS NEPEMEHHBIMM U CHUCTEM JIMHEHHBIX YpaBHEHUU C ABYMS
nepeMeHHBIMHU. [IprMephl pelmenns CUCTEM HENTUHENHBIX YPABHEHUN C IByMs IIEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 3a7ad anreOpandecKuM CIOCOOOM.

YucnoBele HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0IHOM NTepeMeHHON. PABHOCHIIBHOCTh HEPABEHCTB.

JInHeliHbIe HEpAaBEHCTBA ¢ OAHOM nepeMeHHOW. CucTeMBbl INHEHHBIX HEPABEHCTB € OJHON EPEMEHHOM.

DOyHKUNN

[Nonsarne ¢pynkumu. OOnacTh ompenereHuss ¥ MHOXKECTBO 3HadeHH (QyHKIMH. CrocoObl 3aaaHus
GyHKIUH.

I'paduk dynxnuu. Yrenune cpoiictB Gpynkuuu mno e€ rpaduky. [Ipumepsr rpadukoB GyHKIMIA,
OTPaXKAIOIIUX peaJIbHbIE MPOLECCHI.

@DyHKUMH, ONUCHIBAIOIINE IPSIMYIO U 00PAaTHYIO IPONOPLUUOHATIbHBIE 3aBUCUMOCTH, UX I'paUKH.
Oynkun y =x%,y = x°, y=\/x, y= IxL.

I'paduueckoe penienre ypaBHEHU U CUCTEM YpaBHEHHUM.
9 KJIACC

Yucjaa 1 BLIYUCJIEHUS

PanmonaneHbIe Yrciia, HppPalMOHAIBHBIC YK CIIa, KOHEYHBIC M OSCKOHEYHBIC IECATHYHBIC IPOOH.
MHOXECTBO NIEHCTBUTEIBHBIX YUCEIT; JACHCTBUTEIBHBIC YMCIa KaK OCCKOHEYHBIC NTECATHYHBIE TPOOH.
B3auMHO 0/1HO3HaYHOE COOTBETCTBUE MEXAY MHOXKECTBOM JICUCTBUTENBHBIX YHCET U KOOPAMHATHOM
MPSMOM.

CpaBHECHHE JEHCTBUTENBHBIX YWCEN, apU(PMETHUCCKHUE JICHCTBUS C JCHCTBUTEILHBIMU YHUCIAMHU.

N3mepenust, mpuOIMKEHUS, OIICHKH.

Pa3meprl 00BEKTOB OKPYIKAIOLIEr0 MHUPA, UIUTEIBHOCTh MIPOIIECCOB B OKPYIKAIOIIEM MHpE.

[TpubmmkéHHOE 3HaYSHUE BEJTMYUHBI, TOYHOCTH MpUOImKkeHus. Okpyrienue unceln. [Ipukuaka u oreHka
pE3yJIbTATOB BHIUUCICHUN.

YpaBHeHHUS U HEPABEHCTBA

YpaBHEHUS C ONHOU IEPEMEHHOU.

JluneitHoe ypaBHeHue. PeuieHue ypaBHeHUM, cBoAsSuIMXcA K JMHeHHbIM. KBaapaTHoe ypaBHeHue. Peuienue
YpaBHEHUH, CBOASILIMXCS K KBaJIpaTHbIM. bukBaapaTtHoe ypaBHeHue. [Ipumepsl pelieHusi ypaBHEHUH TpeThei
1 4eTBEPTOH CTEIeHel pa3oKeHHEeM Ha MHOKUTEIU. Penerne apoOHO-pallnOHATBHBIX YPaBHEHUM.
Pemrenne TeKCTOBBIX 3a1ad ajreOpauecKUM METOJIOM.

CucrteMbl ypaBHEHUH.

VYpaBHeHHEe ¢ IBYMS IepeMEHHBIMU U ero rpaduk. Pemenne cucrteM NByX JTUHEHHBIX YpaBHEHHH C JIBYMS
nepeMeHHbIMU. PenieHne cucreM ABYyX YpaBHEHMI, OJHO M3 KOTOPBIX JMHEHHOE, a JIPyroe — BTOPOU
creneHu. [ 'paduueckas HHTEpIpeTaUs CUCTEMbI YPAaBHEHHI € IBYMsI IEPEMEHHBIMH.

Pemenne TEKCTOBBIX 3amad anreOpamdecKuM CIocoOoM.

Hepasencrtsa



YucnoBble HEPABEHCTBA M MX CBOMCTBA. PerieHne NMHEHHBIX HEPABEHCTB C OJHOW MepeMeHHOW. Pemienue
CHCTEM JIMHEHHBIX HEPABEHCTB C OJIHON MepeMeHHo#. KBaapaTHeie HepaBeHCcTBaA. [ padudeckas
WHTEpIIpETalUs HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS MEPEMEHHBIMU.

DOyHKUNN
KBagpatnunas ¢pyakmwmsi, e€ rpaduk u cBoiictBa. [lapabora, KOOpAMHATHI BEPIIHHBI TapaldoIbl, OCh
CUMMETpPHUU Mapadobl.

Ipaduxu Gpyskmmii: y = kx, y=kx + b, y=k/x. V=Vx, y=x*. y = | x | u ux cBoiicTBa.

YuciaoBble NOCTIEA0BATEIbHOCTH

Omnpenenenue U crnocoObl 3aJaHusl YUCIOBBIX IMMOCIEI0BATEIbHOCTEH.

[lonaTre YKCIOBOM MOCIENOBATENILHOCTU. 3a/laHue IMOCIEA0BATENbHOCTH PEKYPPEHTHON (popmynoi u
dbopmyIoi N-To YjeHa.

Apudmernyeckas U1 TeOMETpUYECKasi MPOTrPECCHH.

Apudmerndeckas 1 reoMeTpuaeckas rnporpeccuu. @opmyIel N-To YieHa apupMETHIECKON |

FCOMCTPHHCCKOﬁ HpOFpCCCHﬁ, CYMMbI IICPBLIX N YJICHOB.

N3o06paxeHne 4ieHOB apu(PMETUYECKOW M T€OMETPUUYECKON MPOrpecCUil TOYKaMU Ha KOOPIUHATHOMN
MII0CKOCTH. JIMHEHHBIN U SKCIIOHEHIIUATBHBIN pocT. CIOXKHbBIE MPOIEHTHI.



INJTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATBI

OcBoenue y4ebHOro Kypca «Amnredpa» IOMKHO 00ecredyrnBaTh JOCTH)KEHHE Ha YPOBHE OCHOBHOI'O OOIIEro
00pa3oBaHUs CIETYIONIUX TUIYHOCTHBIX, METAIPEIMETHBIX U IPEAMETHBIX 00pa30BaTENbHBIX PE3yIbTaTOB:

JIMHHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHS MPOrpaMMbl y4eOHOro Kypca «Airedpa» XapakTepU3YHOTCS:

IlaTrpnoTuyeckoe BoCIHTAHHE:

MPOSIBICHUEM MHTEpeca K MPOIIIOMY M HACTOSIIIIEMY POCCHIICKONW MaTeMaTHKH, IIEHHOCTHBIM OTHOIICHHEM
K JIOCTHKEHHMSIM POCCUHCKHX MATEMAaTUKOB U POCCHUUCKOM MaTeMaTH4eCKOM ILIKOJbI, K HMCHOJIb30BAHUIO ITHX
JOCTHKEHHH B APYrUX HAyKax U NPHUKIATHBIX chepax.

I'pasxknaHckoe W TYXOBHO-HPABCTBEHHOE BOCIHTAHHE:

TOTOBHOCTBHIO K BBHITTOJIHEHH IO 00S3aHHOCTEH rpaskJIaHiHA M pealli3allii €ro mpas, MPeJACTaBICHHEM O
MaTeMaTHYECKHX OCHOBaX (PYHKIIMOHHUPOBAHUS PA3IHUHBIX CTPYKTYP, SBJICHUH, POIETYP TPAKIAHCKOTO
o611ecTBa (BEIOOPHI, OMPOCHI U TIP.); TOTOBHOCTHIO K OOCYKICHUIO STHYECKUX MPOOJIeM, CBI3aHHBIX C
NPAaKTUYECKUM MPUMEHEHHEM JTOCTHXCHUN HAYKH, OCO3HAHUEM Ba)KHOCTH MOPajib- HO-3THYECKUX
MPUHIUIIOB B ICATEIBHOCTH YUEHOTO.

TpynoBoe BocnmuTaHHE:

YCTaHOBKOH Ha aKTMBHOE YYacTHE B PEIIEHUH MPAKTUYECKUX 3a]ad MAaTEMaTH4eCKOW HalpaBIEHHOCTH,
OCO3HAHUEM Ba)XHOCTH MAaTEMaTHYECKOro oOpa3oBaHMs Ha MPOTSHKEHUU BCEH KU3HU IS yCIEIIHON
npoQeccHOHaIbHON NeATeIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHU;

OCO3HAHHBIM BBIOOPOM M TIOCTPOEHHEM HHIMBHIYaJbHOH TPaeKTOPUH OOpa30BaHUS U KM3HEHHBIX IUIAHOB

¢ Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM.

JcTeTuYecKoe BOCIIUTAHME,
CMOCOOHOCTBIO K OMOIIMOHATIBHOMY M 3CTETHYECKOMY BOCTIPUSATHIO MAaTEMATHYECKUX 0OBEKTOB, 3a1a4,
pelICHU, pacCyKICHUI; YMEHHIO BUJCTh MaTEMAaTHYCCKHE 3aKOHOMEPHOCTH B UCKYCCTRBE.

IleHHOCTH HAYYHOTO NO3HAHHUA:

OpHIEHTallMEH B AEATEIHLHOCTH Ha COBPEMEHHYIO CUCTEMY HAYUHBIX MPECTaBICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHSI YEIIOBEKA, IIPUPOIBI U O0IIECTBA, TOHUMAaHUEM MaTEMaTHIECKONH HAyKH KaK
chepbl 4eIoBEYECKOM AeSITEIbHOCTH, ITANOB €€ Pa3BUTHUSA U 3HAUMMOCTH JJIsI pa3BUTHS [IUBIIIN3ALINY;

OBJIAJICHUEM SI3BIKOM MAaTEMAaTHUKUA U MaTEMAaTUYECKON KyIbTypOil KaK CPEeICTBOM MO3HAHUS MUPA;

OBJIAJICHU €M MPOCTEUIIUMH HaBBIKAMHU UCCIEIOBATENBCKON AEATEIbHOCTH.

®usznyeckoe BocnuTaHue, GOPMHPOBAHHE KYJIbTYPbI 310POBb H 3MOLHOHAIBLHOIO 0JIArOMOJIy4YHsI:

TOTOBHOCTBIO MPUMEHATh MaTeMaTHUECKHUE 3HAHUSI B MHTEPECaX CBOET0 3[J0POBbs, BEACHUS 340POBOI0
obpaza Xu3HU (340pOBOE MHUTaHUE, COATAHCUPOBAHHBIN PEXUM 3aHATHH W OTABIXa, peryinspHas (uznueckas
AKTUBHOCTD);

copMHPOBAaHHOCTHIO HaBBIKA peIeKCHM, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TaKOro ke Ipasa
JPYroro 4eaoBeKa.

JKO0JI0THYECKOe BOCIUTAHHUE:

OpHEHTalMeH Ha MPUMEHEHHE MAaTeMaTUYeCKUX 3HAHUU JUIs pelIeHus 3a/1ad B 00J1aCTH COXPaHHOCTH
OKpY’KaIOILIEl cpeabl, INIAHUPOBAHHUS TIOCTYIIKOB U OLICHKH UX BO3MOKHBIX ITOCIEACTBUH I OKPYKAIOIIEH
cpensl;

OCO3HAHHMEM TJIO0ATBHOTO XapakTepa DKOJIOTMYECKUX MPOOJIEM U MyTeH WX pPEeIIeHHs.

JINYHOCTHBIE pe3yabTaThl, 00eceYnBANIAE ANANTANNI0 00yYAI0LIerocsi K H3MEeHS IO MMCS
YCJIOBUSIM COIUAJILHOM M IPUPOAHO Cpebl:

— T'OTOBHOCTBKO K ,ZIeI\/‘ICTBI/IHM B YCJIOBUAX HCOHpeI[eJ'IéHHOCTI/I, IMMOBLINICHUIO YPOBHA CBOCH



KOMIIETEHTHOCTH 4Yepe3 MPAaKTHUECKYHO JESITENbHOCTh, B TOM YHCJIE YMEHUE YUUTBCS Yy APYTUX JIIOJEH,
MprOOpeTaTh B COBMECTHOM JESITENFHOCTH HOBBIC 3HAHWS, HABBIKM W KOMIIETEHIIMU U3 OMbITa APYTHUX;

— HEO0OXOIUMOCTHIO B (HOpMUPOBAHUM HOBBIX 3HAHWM, B TOM 4KciIe (POPMYIMPOBATH UAEH, TOHATHS,
TUIIOTE3bl 00 00BbEKTAX U SIBJICHUSX, B TOM YUCJIE paHee He U3BECTHBIX, OCO3HABATh JE()UIIUTHI
COOCTBEHHBIX 3HAHHWI M KOMIIETEHTHOCTEH, IJIAHUPOBATH CBOE Pa3BUTHE;

— CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAILMIO, BOCIPUHUMATh CTPECCOBYIO CUTYAIUIO KaK
BBI30B, TPEOYIOIINI KOHTPMEp, KOPPEKTHPOBATH NIPUHUMAEMbIEC PEIICHUs U JeUCTBUS, (HOPMYIUPOBATH
U OLICHMBATh PUCKHU U MOCIEACTBUS, GOPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIe Pe3yIbTaThl OCBOCHUS MPOTPaMMBI y4eOHOTO Kypca « Anredpay XapakTepru3yrTcs
OBIIAJICHUEM VHUBEPCAIbHBIMU NOZHABAMETbHBIMU OCUCMBUAMU, YHUBED CATbHLIMU KOMMYHUKAMUBHbIMU
oelicmeuamMu U YHUBEPCAIbHbIMU PeCYAAMUBHBIMU OeliCMBUAMU.

1) Vhusepcanvhvie noznasamensvhuie oeticmsus obecneuugaom Gopmuposanue 6a308biX KOCHUMUBHBIX
npoyeccos 0dyyaruwuxcs (0ceoenue Memooos NOHAKUSL OKPYHCAIOWe20 MUpa, npumMeHenue 102UdecKux,
uccnredo8amenbCKux onepayuil, ymeHui pabomams ¢ uH@opmayueti).

Ba3oBble JJornueckue AelicTBHA

— BBIABIIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MaTEMAaTHUECKUX 00BEKTOB, TIOHSATHH,
OTHOIIEHUN MEXAY MOHATUAMU; GOPMYITUPOBATH ONMPEACIICHUS MOHATHH; YCTaHABIUBATh
CYIIECTBEHHBIN MpU3HAK KJIacCU(PUKALUU, OCHOBAHUSA JUIsl 0000IIEHHS U CPAaBHEHU S, KPUTEPUU
NIPOBOAMMOTO aHAJIN3a;

— BOCIIPHHUMATh, (HOPMYINPOBATH M MPEOOPA30BBIBATH CYXKICHHUS: YTBEPAUTEIbHBIC H
OTpUIIaTENbHbIC, CAMHUYHBIC, YACTHBIC U OOINNE; YCIOBHBIE;

— BBIABJIATh MAaTEMATUYCCKHUEC 3aKOHOMCPHOCTH, B3aMMOCBA3NW U NPOTHBOPCUHHA B q)aKTaX, JaHHBIX,
H8.6J1IO,II€HH$IX N YTBCPIKACHUAX, MIPCAJIaraTb KpUTCPUU IJI BbIABJICHUA SaKOHOMepHOCTCﬁ n
MPOTUBOPEUHN;

— JIeJaTh BBIBOJIBI C MCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U MHIYKTHUBHBIX
YMO3aKJIIOUEeHHH, YMO3aKII0YeHUH 110 aHAJIOT U H;

— pa3bupaTh JOKa3aTeIbCTBA MATEMATHYECKUX YTBEp)KJIEHHH (IpsAMBbIE U OT MPOTUBHOTO), IPOBOAUTH
CaMOCTOSITEIHHO HECIIOKHBIE I0KA3aTeNbCTBA MAaTEMAaTHUECKUX (PAaKTOB, BHICTPAUBATh apTyMEHTAIUIO,
MPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI; 00OCHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

— BBIOMpATh crocol penieHus yueOHoM 3a1auM (CpaBHUBATh HECKOJIIBKO BApUAHTOB PEILLEHMS,
BBIOMPATh HanOOIee MOAXOIAUINI C YUETOM CAMOCTOSTEIBHO BBIICICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTebCKHeE JeCTBUA:

— HCIIONIb30BaTh BOMPOCHI KaK UCCIIEIOBATENLCKUN HHCTPYMEHT NO3HAHUS; (POPMYITHPOBATH BOIIPOCHI,
¢GuKcHpyOIIe NPOTUBOPEUHE, MPOOIEMY, CAMOCTOSTEIBHO YCTAHABINBATH HICKOMOE U JaHHOE,
(GbopMHpPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UIINIO, MHEHHUE;

— TPOBOJUTH MO CAMOCTOSATEIHHO COCTABICHHOMY IJIaHY HECIIOKHBINA IKCIIEPUMEHT, HeOOIbIIOe
UCCIIEIOBaHKE 110 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHIECKOro 00heKTa, 3aBUCHMOCTEH 00BEKTOB
MeXy co00ii;

— CaMOCTOATCIbHO (bOpMyanOBaTB O606H.[6HI/I$I M BBIBOJBI IO PE3yJjibTaTaM HpOBeI[éHHOF 0



HAOJTIOICHUS, HCCIICIOBAHMS, OLICHUBATD JOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTATOB, BHIBOIOB U
000011IeHNI;

— MPOrHo3upoOBaTb BO3MOXKHOC PA3BUTUC ITPOLECCA, a TAKIKE BbIJIBUTATh IIPECAIIOIO0XKECHHA O €ro
Pa3BUTHUHU B HOBLIX YCIIOBUAX.

Pabora ¢ undopmanmueii:

— BBIIBJIATh HEAOCTATOYHOCTh U M30BITOYHOCTD HH(POPMALINH, TAHHBIX, HEOOXOTUMBIX IS PEIICHHUS
3a/1a4H;

— BBIOMpATH, AHAIM3UPOBATH, CUCTEMATU3UPOBATH U MHTEPIPETUPOBATH HHPOPMAIUIO PA3ITUYHBIX
BHUJIOB U (hOpM IpeACTaBICHUS;

— BbIOUpaTh GopMy NpeacTaBIeHUs HHPOPMALIUU U WILTIOCTPUPOBATH PEIIAEMble 3a1a4l CXEMaMH,
IuarpaMMaMu, HHOU rpaduKoi U X KOMOMHAIMAMU;

— OIICHHBATh HAI&KHOCTh MH(OPMAIIMH IO KPUTEPUSM, TIPEUIOKEHHBIM YIUTEIEM HITH
c(hOpMYITUPOBAHHBIM CAMOCTOSITEIBHO.

2) Vuueepcanvhvle KOMMYHUKAMUBHbBLE OCUCMEUsl 00eCneyusaom chopMUpoOSaHHOCny COYUATbHBIX
HABBIKOG 00Y4atoWuxcs.

Oourenue:

— BOCIpUHUMATDH U q)OpMYJII/IpOBaTB CYXJACHHA B COOTBECTCTBUU C YCIOBHAMHU U LCIIAMHU O6III€HI/I$I;
SICHO, TOYHO, T'PaMOTHO BbIPpaXaTb CBOIO TOYKY 3pCHHUSA B YCTHBIX U IMCbMCHHBIX TCKCTAaX, 1aBaTh
MOACHCHHA IO XOAYy pCUICHUA 3ala4d, KOMMCHTUPOBATH HOJ'Iy‘ICHHLIﬁ PEC3yJIbTaT,

— B X0J1e 00CYXJICeHHs 3a]]aBaTh BOIPOCHI IO CYIIECTBY 00CYK/1aeMOW TeMBbI, TPOOIEMBbI, pelIaeMoit
3a/1a4M, BBICKA3bIBATh UJIE€U, HALIEIICHHBIE HA IIOUCK PELIECHHUS; COIIOCTABIATh CBOM CYXIEHUS C
CYXXKJEHUSMH APYTUX YYACTHUKOB JIMaJiora, 0OHapyKMBATh pa3jIudue U CXOACTBO MO3UIUN; B
KOpPpeKTHO# (popme popMynupoBaTh pa3HOIIACHS, CBOM BO3PAXKEHUS;

— MPEACTABIATh PE3YJIbTATHI PEIICHUS 3a/laui, SKCIEPUMEHTA, UCCIIEA0BAHUS, IPOEKTa;
CaMOCTOSITENbHO BBIOMPATh (hOPMAT BBICTYIUIEHHS C Y4ETOM 3aJau MpPe3eHTallMd U OCOOEHHOCTEN
ayJIUTOPUH.

CoTpyaHu4ecTBO:

— IOHUMAaTb U KUCHOJb30BaTh NPCUMYIICCTBA KOMaHHHOﬁ u I/IHI[I/IBI/II[yaJIbHOﬁ pa6OTBI npu pCIICHUU
y‘-I66HBIX MAaTEMAaTHYCCKHUX 3aaa4,

— NPUHUMATD 1IEJTb COBMECTHOH NEATEeIbHOCTH, IUIAHUPOBATh OPTaHM3ALUI0 COBMECTHOW paboThl,
pacmpenensarTb BUAB padoT, JOrOBapuBaThCs, 00CYKIaTh MPOILECC U Pe3yIabTaT paboThl; 00001aTh
MHEHUS HECKONbKUX JIIOACH;

— y4acTBOBaTh B IpymnmoBbiX (hopmax padorbl (0OCykIeHusi, 0OMEH MHEHHSIMH, MO3TOBBIE IITYPMBI U
ap.);

— BBIIIOJIHATE CBOIO 4YaCThb pa60TbI U KOOpJAWHHUPOBATHL CBOH HCﬁCTBHH C APYIrUMH YJICHAMH KOMAaH/Ibl;

— OIICHHMBATh KauecTBO CBOETO BKJaJAa B OOIIMI MPOMYKT MO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM
YY9aCTHUKAMH B3aUMOJICHCTBUS.

3) Vhueepcanvhvie pezynsmueHsle Oeticmeus 0becnedusaon QopmMuposanue CMblCI08bIX YCMAHOBOK U
HCUSHEHHBIX HABLIKOB TUUHOCTU.

Camoopranu3zanus:



CaMOCTOSITEIBHO COCTABIIATh IUIaH, aJITOPUTM PELICHUs 3aa4u (MM €ro 4acTh), BEIOUPATh CIOCO0
pelIeHus ¢ yuéToOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHPOBATh U
KOPPEKTHUPOBATh BAPUAHTHI PEIICHUH ¢ yU4ETOM HOBOW MH(OpMALIHH.

CaMOKOHTPOJIb:

— BIAJCTh CMOCOOAMHM CaMOMPOBEPKU, CAMOKOHTPOJS MpoIecca W pe3yibTaTa perieHus
MaTeMaTHYCCKON 3aa4H;

— MpeIBUIETh TPYAHOCTH, KOTOPHIE MOI'YT BO3HUKHYTH IPH PELICHUM 3a/laud, BHOCUTh KOPPEKTUBHI B
JeSTeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIbCTB, HAlZIEHHBIX OMHNOOK, BBISIBICHHBIX TPYAHOCTEH;

— OIICHUBATh COOTBETCTBUE PE3yJIbTaTa NCATEIHbHOCTH MMOCTABICHHOMN 1IEJU U YCIOBUSIM, OOBSICHATH
MPUYMHBI JOCTH)KEHUS WJIM HEJOCTHMKEHMs 11eJM, HaXOAUTh OLIMOKY, 1aBaTh OLEHKY MPHOOpPETEHHOMY
OIBITY.

NPEJIMETHBIE PE3YJIbTATHI

OcBoenue yueOHOro Kypca «Anredpay Ha ypoBHE OCHOBHOT'O 00IIero oopa3oBaHus JOJDKHO 00ecreuynBaTh
JTOCTHKCHHE CIICIYIONUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

7 KIIACC

Yuciaa v BLIYUCTIEHUSA

HaxonuTp 3HaY€HUs YMCIOBBIX BBIPaXKEHUI; MPUMEHATh Pa3HOOOpa3HbIE CIIOCOOB! U MPUEMBI BHIYHCICHUS
3HA4YEHUH IPOOHBIX BBIPAKEHUM, COAEPKAINX OOBIKHOBEHHBIE U I€CATUYHBIE APOOH.

[TepexomuTh OT 0IHOM (HOPMBI 3aMKUCH YUCEN K Apyroi (mpeoOpa3oBbIBATh AECATUUHYIO APOOH B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECITHYHYIO, B YaCTHOCTH B OCCKOHEUHYIO JECSITHUYHYIO APOOB).
CpaBHUBATh U YNOPSIIOYMBATH pAllMOHAIbHbBIE YHCTIA.

OkpyrasaTe 4yucia.

BBINONHATE NIPUKUAKY M OLICHKY PE3y/lbTaTa BBIYMCICHUMN, OLEHKY 3HAYEHUH UYUCIIOBBIX BBIPAYKEHHIA.
BbInonHATs AEHUCTBHA CO CTENEHAMU C HATYypaJlbHBIMHU ITOKA3aTEIsMHU.

HpI/IMCHHTI) IMpHU3HAKU ACIIMMOCTH, PA3JIOKCHHUEC Ha MHOKUTCIIN HATYPaJIbHBIX YUCCII.

Pemiats IMPAKTUKO-OPUCHTUPOBAHHBIC 3ada4M, CBA3AHHBIC C OTHOUMICHHUEM BECJIIMYUH,
IMPONOPUHUOHAJIBHOCTBIO BCIWYUH, NPOLCHTAMH,; UHTCPHPCTUPOBATL PE3YJIbTAThl PCIICHUA 3aaa4 C y‘IeTOM
OFpaHH‘IeHHf/'I, CBSI3aHHBIX CO CBOMCTBAMU paccMaTpuBaCMbIX 00BEKTOB.

Anredpanyeckue BbIPpAXKeHUsI

Hcnonp3oBaTh anreOpanyecKyr0 TEPMUHOJOTHIO M CHMBOJIHKY, TIPUMEHATh €€ B MPOIECCE OCBOCHHMS
y4eOHOro Marepuania.

Haxoautp 3HaueHuss OyKBEHHBIX BBIPAKEHHM MPH 33JaHHBIX 3HAYEHUSX NEPEMEHHbIX.

BbInonHATh peoOpa3oBaHusl 1EIOr0 BBIPAKEHUST B MHOTOWICH MPHUBEACHHEM MOJOOHBIX CllaraeMbIX,
PACKpPBITHEM CKOOOK.

BrimonHaTh YMHOXCHUE OJHOYJICHA HAa MHOT'OYJICH U MHOI'O4JICHAa HAa MHOI'OYJICH, IPUMCHATH q)OpMy.TH;I
KBaJpaTa CYMMBI U KBaJpaTa pa3HOCTH.

OcCyniecTBIATh Pa3IOKEHUE MHOTOUICHOB HAa MHOXKHUTENM C MOMOIIBI0 BBIHECEHHUS 3a CKOOKM 0OmIero
MHOXXHTEISI, TPYNIIUPOBKH CJIaraeMbIX, TPUMEHEHUs (GopMyIl COKpAIEHHOTO YMHOXKECHHS.

[TpumensTs mpeoOpa3oBaHusi MHOTOUYICHOB JJIs PEIICHUS PA3IMYHbIX 3a/1a4 U3 MATEMAaTHKH, CMEKHBIX
MPEIMETOB, U3 PEaIbHOMN MPAKTHKH.

Hcnone3oBaTh CBOMCTBA cTeleHE C HaTypajbHBIMM IOKa3aTeIsIMM Ul NPeoOpa3oBaHUs BbIpaKEHHIH.



YpaBHeHUS U HEPABEHCTBA
Pemate nuHEHBIE YpaBHEHUS ¢ OJHOW MEPEMEHHOW, MPUMEHSS MpaBuia MEPEX0Aa OT UCXOTHOIO
YpaBHEHMS K paBHOCHJIBHOMY eMYy. [IpoBepsiTh, ABISETCS JIU YUCIO KOPHEM YpaBHEHHUS.
[IpumensaTs rpaduueckre METOIbl TP PEIICHUH JIMHEHHBIX YPABHEHUN U KX CUCTEM.

[lonOupate npumepsl map 4uces, SBJSIOMIMXCS PELIeHUEM JIMHEHHOro ypaBHEHHs C JBYMs MEepEeMEHHBIMHU.
CTtpouTh B KOOPJMHATHOHN IUIOCKOCTH I'pauK JIMHEHHOTO YPaBHEHHUS C IBYMs MTEPEMEHHBIMHU; MOIb3YsCh
rpauKoM, TPUBOJUTH IPUMEPHI PEUICHUS YPaBHECHUS.

PemaTe cucteMbl ABYX JUHEHHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMH, B TOM 4HCIe IpapUIEcKH.

CocTaBnsTh U pellaTh JUHEHHOE YpaBHEHHWE UM CUCTEMY JIMHEWHBIX YpaBHEHWH IO YCIIOBUIO 3a/ayu,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/laudl MOJyYEHHBIH pe3yJbTart.

Koopanuatsel u rpaguku. OyHkumnu
N306paxaTh Ha KOOPAWHATHOW MPSMON TOYKH, COOTBETCTBYIOLIHUE 3a/IaHHBIM KOOpIMHATAM, JTy4H,
OTPE3KH, NHTEPBAJIbI; 32 MUCHIBATH YMCIOBBIEC IPOMEKYTKH Ha aNTreOpandecKkoM s3bIKe.

OTmeuaTh B KOOPJMHATHOM MJIOCKOCTH TOYKHU IO 3aJJaHHBIM KO OPAMHATAM; CTPOUTh T'pauKU THHEHHBIX
¢yukuuit. Ctpouts rpadux pynkuuu y= | xl.

OnuceBaTh C IIOMOIIBIO q)YHKIII/Iﬁ M3BCCTHBIC 3aBUCUMOCTH MCXKAY BCIMYUMHAMH: CKOPOCTb, BPEMA,
pPacCTOsIHUC, [ICHA, KOJIMYECTBO, CTOUMOCTD,; IPOU3BOAUTCIIBHOCTDb, BPCM1I, 00BEM pa6OTLI.

Haxomuth 3HaueHne QyHKIHH 1O 3HAYECHHIO €€ apryMeHTa.

ITonumaTh rpaduyeckuii cnocod NpeAcTaBIeHUs U aHaIM3a MH()OPMALUK; U3BJIEKaTh U MHTEPIPETUPOBATD
uHpopmanuo 13 rpauKoB peasbHbIX IPOLECCOB U 3aBUCUMOCTEH.

8 KJIACC

Yuciia 1 BLIYUCTIEHUA

[IpuMenATs noOHATHE apU(METUUYECKOrO KBaJAPATHOTO KOPHS; HAXOAUTh KBAaJpaTHbIC KOPHU, HUCIONb3Ys
Ipu HEOOXOAMMOCTH KaJbKYJIATOp; BBINOIHATH MPEeoOpa3oBaHUS BbIpaKEHUI, COAEpXkalUX KBaJpaTHbIC
KOPHH, UCIIOJIb3Yysl CBOMCTBA KOPHEH.

Vcnonb30BaTh 3anucu OOIBIINX U MAJIBIX YUCE C OMOIIBIO IECATUYHBIX po0eit u crenenei yucna 10.

Auare0panvyecKue BbIPpasKeHUSsI
[TpMeHATh MOHSATHE CTENEHH C LEIbIM IT0Ka3aTelIeM, BBIIOIHATH IPe0Opa3oBaHUs BEIPAXKCHHUI,
COZIEPKAIIMX CTEMEHH C IEIbIM MOKa3aTeIeM.

BbInonHATh TOXIECTBEHHBIE TPE0Opa30BaHMsl PALlMOHATBHBIX BRIPAKEHUN HA OCHOBE TPaBHII ACHCTBUMN
HaJl MHOTOWJICHAMH M alreOpandecKuMH JAPOOSIMHU.

PacknanpiBaTh KBaIpATHBIN TPEXUIICH HA MHOKHUTETH.

[TpumeHsaTs, peoOpa3oBaHUs BBIPAKSHHUH U PEHICHHUS Pa3IMYHBIX 33/1a4 U3 MAaTEMaTHKH, CMEKHBIX
MPEeIMETOB, U3 PealbHON MPAKTHKH.

YpaBHeHUS 1 HEPABEHCTBA

Pemats nuHeliHbIC, KBaJApaTHBIE YPAaBHEHUS U PallMOHAJIEHBIC YPABHEHUS, CBOIAIINECS K HUM, CHCTEMBI
JIBYX YpaBHEHHH ¢ IBYMsI II€pEMEHHBIMU.

[IpoBoauTk MpocTeline UcCiie10BaHNs YpPaBHEHUN U CUCTEM YpaBHEHH, B TOM YUCIIE C IPUMEHEHUEM
rpauueckux mpeacTaBiIeHN (YCTaHABINBAThH, UMEET JIM YPAaBHEHHE HIIM CHCTEMa YPaBHEHUN pelIeHUs,
€CJIM UMEET, TO CKOJBKO, U TP.).

[TepexoauTh OT cIOBECHOUW (OPMYIHPOBKH 3aJ]a4H K €€ anredpandeckoil MOJIETH ¢ TTIOMOIIBIO COCTABICHHUS
YPaBHCHUA UJIX CUCTCMbI ypaBHeHHﬁ, HHTCPIIPETUPOBATH B COOTBCTCTBHUU C KOHTCKCTOM 3aJa4u



IIOJIyYEHHBIN pe3yJIbTarT.

[IpuMeHATh CBOICTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLIEHKH; PEIIATh JUHEHHBIE HEPABEHCTBA C
OJTHOW TEPEMEHHOW M MX CHUCTEMbI; JaBaTh rpaMuecKyl0 HIUTIOCTPAIIMI0O MHOXECTBA pEIICHU HEepaBEHCTBA,
CUCTEMBI HEPABEHCTB.

DOyHKUNHT
[Tonumatp 1 UCTIONB30BATh (PYHKIMOHAIBHBIE TOHATUS U A3BIK (TEPMHUHBI, CHMBOJIMYECKHE 0003HAYCHHUS);
OIpenenaTh 3HaueHHe (PYHKIIMH 10 3HAYCHUIO apryMEHTa; ONpPEIeNaTh CBOWCTBA (YHKIMH 1O €€ rpaduky.

CtponTh rpad Ky dIeMeHTapHbIX GyHKIMiA Buaa y = k/x , y = x%, y= x3, y=\x, y= IxI; onncsIBaTh
CBOMCTBA YMCIOBOU (hYHKIUH 1O €€ rpaduKy.

9 KJIACC

Yucyia 1 BLIYUCTIEHUA

CpaBHI/IBaTB U YHOOPpAOOYHMBATH PAlMOHAJIBHBIC U HMppallMOHAJIbHBIC YHCJIA.
Brimonaars apH(bMer NYCCKUC HeﬁCTBHﬂ C padMOHAJIbHBIMHA YUCJIaMU, COUYCTasA YCTHBIC U IMCbMCHHBIC

HpI/IéMBI, BBITTOJHATH BBIYUCIICHUS C UPPpAllMOHAJIbHBIMHA YU CIIaAMH.

HaxoauTte 3HaueHMs cTeneHel ¢ LenbIMU IOKAa3aTeNsIMU U KOPHEH; BBIYUCIIATh 3HAUEHHSI YUCIIOBBIX
BBIPAKEHHUI.

OprTHHTB ILGP'ICTBHTCJIBHBIG 4HuCJiia, BBINIOJIHATL MIPUKUAKY PE3YJIbTaTa BLI‘IHCJIGHHﬁ, OLICHKY YHUCJIOBBIX
BBIPAKEHUM.

ypaBHeHI/IH U HEePpaBCHCTBaA

Pemate nuHeliHble U KBaJpaTHbIE ypaBHEHUS, YPaBHEHHUS, CBOJAALIMECS K HUM, IpOCTEHIIHe IpOOHO-
palMOHAJIBHBIE YPABHEHHUS.

Pemate cucreMbl IByX JIMHEHHBIX ypaBHEHHMH € JByMS IEPEMEHHBIMH M CUCTEMBI IBYX YpaBHEHMI, B
KOTOPBIX OJJHO YpaBHEHHUE HE SBIISICTCS JTUHEHHBIM.

Pemrate TekcTOBBIC 3aaun alreOpamyecKUM CIIOCOOOM C MOMOIIBIO COCTABJICHUS YPaBHEHHS WM CHCTEMBI
JIBYX YpaBHEHHUH ¢ IBYMsI II€pEMEHHBIMU.

[IpoBoauTk mpocTeiiime uccaea0BaHus ypaBHEHUH U CUCTEM YpaBHEHUM, B TOM YHCIIE C IPUMEHEHUEM

rpaduuecKuX MmpencTaBieHu (yCTaHaBINBATh, UMEET JIM YPaBHEHHUE WIJIH CUCTEMa YPaBHEHHUH pEelICHUS,
€CIIh UMEET, TO CKOJIBKO, U TP.).

PemaTh sMHelHbIE HEpaBEHCTBA, KBapaTHbIC HEPABEHCTBA; M300pakaTh pEIIEHHE HEPABEHCTB Ha
YHCJIIOBOM MPSIMOH, 3alIMCBIBATh PEIIEHHUE C IOMOIIBIO CUMBOJIOB.

Pemate cuctembl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIIME KBAPAaTHOE HEPABEHCTRO;
M300pakaTh pelIeHne CUCTEMBbl HEPaBEHCTB Ha YHCIIOBOI MPSIMOiA, 3alIMCHIBATh PEUICHUE C TTIOMOIIBIO
CHUMBOJIOB.

HUcnonn3oBaTh HCpaBCHCTBA IIpU PCUHICHUHU pa3JIMYHbIX 3a1a4.

DOyHKINN

PacmiosnaBaTh QyHKIIMHM N3ydeHHBIX BUIOB. [I0Ka3bIBaTh CXEMaTHUECKH PACIIONOKEHUE Ha KOOPIMHATHOMH
TJIOCKOCTH TpaMKOB

dynkimii Buga: y = kx, y =kx + b,y = k/x, y=a x>+ b x + c ¢, y = x3, y=Vx, y = | x | B 3aBHCHMOCTH OT
3HauYeHUH K03 PUIIMEHTOB;ONUCHIBATH CBOMCTBA ()YHKITUH.

CtpouTth 1 n300pakaTh CXeMaTHYECKU TpaUKN KBaAPATUUHBIX
(yHKIIHMH, OMHMCHIBATH CBOMCTBA KBaJAPATHUHBIX (PYHKUUU MO MX rpaduKam.

PacrioznaBaTh kBajpaTHuHy0 (QYHKIHIO MO (GopMyse, MPUBOAUTh MPUMEPHl KBaJAPAaTUYHBIX (QYHKIUN W3



peaNbHON JKW3HU, (PU3HUKH, TEOMETPHUH.

Apudmerndeckass U reoMeTpHiecKasi MPOrpeccuu

Pacnio3HaBaTh apu(MeTHUecKyr0 U IreOMETPHUECKYI0 MPOTrPECCHU NMPU Pa3HBIX CIoco0ax 3aaaHusl.
BBINOMHAT BHIYNCIIEHUS C NCTIONB30BaHUEM (OpPMYIT N-T0 WieHa apu(pMETHUECKON U TeOMEeTpHUIeCcKOn
IPOrpecCcHil, CyMMBI IIEPBBIX N YIEHOB.

I/I306pa>1<aTb YJIICHBI ITOCICOOBATCIBHOCTH TOYKaMH Ha KOOpHHHaTHOﬁ IIJTIOCKOCTH.

Pemats 3amaun, CBA3aHHBIE C YUCIOBBIMU IIOCIIEJOBATEIBHOCTSAMYU, B TOM YHUCIE 3aJa4d U3 PearbHON
’KU3HHU (C UCIIOJIb30BAaHUEM KaJbKYIATOPA, HU(POBBIX TEXHOIOTHH).



TEMATHUYECKOE IIVIAHUPOBAHUE

7 KJIACC

Ne HanmenoBanue pasjenoB u TeM HPOT paMMbl Koa nuectBo yacos JuaexTponnbie (uHdpoBbie) ofpa3oBaTeJbHble pecypchl
i BCero | KOHTPOJIbHbIE PadoTh npaKkTHyeckue padoTb

Pasgen 1. Unena m Bbrumea enns. Panmonanbubie umena.

1.1. | [omsATHe PauHOHATBHOTO dHHCIA 1 0 0 https://resh.edu.ru
1.2. | Apubmeruueckne JelicTBHS C PAMOHAILHBIMU  YHCITAMH. 3 0 0 https://resh.edu.ru
1.3. | CpaBHeHHe, yNOpsIOYHBAHNE DALHOHATBHBIX YHCEN. 2 0 0 https://resh.edu.ru
1.4. | Cremenb ¢ HATYpaibHBIM MOKAa3aTEIEM. 4 0 0 https://resh.edu.ru
1.5. | Pewenne ocHOBHBIX 3ajad Ha APOOHM, MPOLEHTHI U3 PEANbHOI MPAKTHUKH. 5 0 0 https://resh.edu.ru
1.6. | [lpusHakn JHETUMOCTH, PAsIOKEHUS HA MHOXKHTEIH HATYPAJbHBIX YHCEIL 4 1 0 https://resh.edu.ru
1.7. | PeanbHble 3aBHCHMOCTH. 3 0 0 https://resh.edu.ru
1.8. | lpsmas u oOparHas MpOMOPLUHOHATLHOCTH 3 0 0 https://resh.edu.ru
Hroro no pasgeny 25

Pasnen 2. Anrebpamyeckue BbIpaKeHHS.

2.1. | BykBeHHbIC BBIP@KEHHUS. 1 0 0 https://resh.edu.ru
2.2. | lepemennbre. 1 0 0 https://resh.edu.ru
2.3. | JlomycTHMble 3HAYCHHS MEPEMEHHBIX. 1 0 0 https://resh.edu.ru
2.4. | ®opmyIsl. 3 0 0 https://resh.edu.ru
2.5. | llpeobpasoBanue OYKBEHHBIX BBIPAKEHWH, PacKpbITHE CKOOOK W MPHUBEAEHHE MOIO0HBIX ClAraeMbIX. 2 0 0 https://resh.edu.ru
2.6. | CaoiicTBa CTENEHN € HATYpAIbHBIM [OKA3aTEIEM. 5 0 0 https://resh.edu.ru
2.7. | MHOroO4IEHHI. 4 0 0 https://resh.edu.ru
2.8. | CnoxeHue, BbYMTAHHE, YMHOKEHHE MHOTOYICHOB. 3 0 0 https://resh.edu.ru
2.9. | ®opMynbl COKPAUEHHOTO —YMHOXKEHHS. 5 1 0 https://resh.edu.ru
2.10. | PasnoseHne MHOTOUIEHOB HA MHOKHTEIH 2 0 0 https://resh.edu.ru
HUroro mno paszueny 27

Paznen 3.YpaBHenus u HepaBeHCTBA.

3.1. | Vpasuenue, mpaBuwia mpeoOpa3oBaHHs YPABHEHHS, PABHOCHJIBHOCTh YPABHEHHIL. 3 0 0 https://resh.edu.ru
3.2. | JlumeiiHOoe ypaBHEHHE C OJHOH TMEPEMEHHOMH, PENICHHE JTHHEHHBIX YPABHCHHI. 5 0 0 https://resh.edu.ru




3.3. | Pemenue 33784 ¢ MOMOIIBIO YPaBHEHMIA. 2 0 https://resh.edu.ru
3.4. | Jluneiinoe ypaBHeHHEe ¢ JABYMs MEPEMEHHBIMH H €ro rpaduk. 3 0 https://resh.edu.ru
3.5. | Cucrema JBYX JMHEHHBIX ypaBHEHHH C JBYMs [EPEMEHHbBIMI. 3 0 https://resh.edu.ru
3.6. | Pemenue cucrem ypaBHeHHil coco6OM MOJCTAHOBKH M CHOCOOOM CIIOKEHHS 4 0 https://resh.edu.ru
Uroro no paszeny: 20
Paznen 4. Koopmunate! u rpapuxu. ®ynkmun.
4.1. | KoopanHara TOYKH Ha MPSIMOIl. 2 0 https://resh.edu.ru
4.2. | YncnoBsie MPOMEKYTKH. 2 0 https://resh.edu.ru
4.3. | Paccrosnne Mexmy ABYMS TOUKAMH KOOPAMHATHOH IPSMOIL 2 0 https://resh.edu.ru
4.4. | TlpamoyronbHas cHCTeMa KOOPIMHAT Ha ILIOCKOCTH. 4 0 https://resh.edu.ru
4.5. | Tlpumepst rpadukoB, 3aTaHHBIX (OPMYyTa M. 2 0 https://resh.edu.ru
4.6. | Urenne rpauKoB peambHBIX 3aBHCHMOCTEIL. 2 0 https://resh.edu.ru
4.7. | lonstue QyHKIHA. 1 0 https://resh.edu.ru
4.8. | I'papuk QyHKumu. 2 0 https://resh.edu.ru
4.9. | Caoiictea (yHKuuii. 2 0 https://resh.edu.ru
4.10. | Jluneiinas QyHKuus. 1 0 https://resh.edu.ru
4.11. | Mocrpoenne rpaduka JTHHSHHOH (yHKIHH. 1 0 https://resh.edu.ru
4.12. | Tpapuk dpynkuun y = x | | 3 0 https://resh.edu.ru
Hroro no pasgeny: 24
Pasnen 5.IloBTOpeHue u o0oGuieHHe.
5.1. | IloBropeHne OCHOBHBIX MOHATHI M METOZOB Kypca [ Kiacca, 0000LIeHHe 3HAHMIT 6 0 https://resh.edu.ru
Hroro mo pasueny: 6
OBLIEE KOJIMY ECTBO YACOB II0 IIPOI'PAM ME 102 0
8 KUIACC
Ne HanmenoBanue pasjeoB M TeM NPOT PAMMbI Ko nuectBo yacos JekTpoHHbIe (HHGPOBDBIE) 00pasoBaTeNbHbIE
n/n pecypcebl
BCET0 | KOHTPOJIbHBIE NPaKTHYECKHE
pa6oTbl padoThI
Pazgen 1. Yncaa u Boiymca enns. KBagpatubie kophu
1.1. | KsaapatHsiii KopeHb W3 YHCra. 1 0 0 https://resh.edu.ru
1.2. | Mousitne 00 MPPALUMOHATIBHOM YHCIIE. 1 0 0 https://resh.edu.ru




1.3. | Jecatnunbie npuOiuKeHHs HPPALMOHATBHBIX YHCEIL 1 https://resh.edu.ru
1.4. | JleiicTBUTENbHBIE YHCTA. 1 https://resh.edu.ru
1.5. | CpaBHeHue JelCTBHTEIBHBIX YHCEI. 1 https://resh.edu.ru
1.6. | Apudmernueckuii KBappaTHBI KOpEHB. 2 https://resh.edu.ru
1.7. | Vpasuenue Buma X2= a. 3 https://resh.edu.ru
1.8. | CpoiicBa apu)METHUECKNX KBAIPATHBIX KOpHEIL 2 https://resh.edu.ru
1.9. | llpeobpasoBanue YHCIOBBIX BBIPAKCHHH, CO AEPXKAIIMX KBAAPATHbIC KOPHH 3 https://resh.edu.ru
Uroro no pasneny 15

Pazgen 2. Yucaa u Boiumciaenns. Cremenb ¢ HedbIM I0Ka3aTeleM

2.1. | Cremenp ¢ IeibIM MOKA3aTeEM. 2 https://resh.edu.ru
2.2. | CramjapTHas 3amuch 9YHCIA. 1 https://resh.edu.ru
2.3. | Pa3Mepbl 00BEKTOB OKPYIKAIOWETO MUPA (OT DIEMEHTAPHBIX YACTHIL 10 KOCMUUECKHX 0OBEKTOB), NHTEIBHOCTD IIPOLIECCOB B 1 https://resh.edu.ru

OKPYKAIOIIIEM MHPE.

2.4, | CpoiicTBa CTENEHH C LETBIM MOKA3aTeNeM 3 https://resh.edu.ru
Hroro no pasueny 7

Pasnen 3. AnreGpamueckue Bbipa:kenus. KBaapaTubiii Tpéxuien

3.1. | KsagpaTHbiii TpéxuieH. 2 https://resh.edu.ru
3.2. | PaznoxeHne KBajpaTHOro TPEXUICHA HA MHOKHTEIH 3 https://resh.edu.ru
Hroro mo pasgeny 5

Pasgen 4.Aar ebpamueckne Bbipaxkenns. Anrefpamveckas 1podb

4.1. | Anrebpamaeckas mpo0b. 2 https://resh.edu.ru
4.2. | JlomycTiMble 3HAYCHWS TEPEMEHHBIX, BXOMSNWX B anreOpamdecKue BBIPAKCHIIS. 2 https://resh.edu.ru
4.3. | OcHoOBHOE CBOHCTBO anredpamdeckoil apoOH. 2 https://resh.edu.ru
4.4. | Coxpamenne apobeii. 2 https://resh.edu.ru
4.5. | CnoxeHue, BBIYMTAHUE, YMHOXKCHHE W JICNCHHE anreOpanyeckux apobeil. 3 https://resh.edu.ru
4.6. | lpeoOpasoBanne BbIpakeHHil, cozepikaitux anredpanteckue ApoOH. 4 https://resh.edu.ru
Uroro mo pasueny 15

Pasnen 5.YpaBuenus u HepaBencTBa. KBajgpaTHble ypaBHeHHS




5.1. | KsagpatHoe ypaBHeHHe. 2 https://resh.edu.ru
5.2. | HemonHoe KBajpaTHOE ypaBHEHHE. 2 https://resh.edu.ru
5.3. | ®opmyna KopHell KBAJAPAaTHOTO YpaBHEHHS. 2 https://resh.edu.ru
5.4. | Teopema Buera. 2 https://resh.edu.ru
5.5. | Pemenue ypaBHeHHil, CBOASIIMXCA K KBAJAPATHBIM. 2 https://resh.edu.ru
5.6. | Ilpocreiimue apoOHO-pALHOHANBHEIE yPABHEHHS. 2 https://resh.edu.ru
5.7. | Pemenne TEKCTOBBIX 3ajay ¢ MOMOIIBI0 KBAJAPATHBIX ypaBHEHHil 3 https://resh.edu.ru
Uroro mno pasneny: 15
Pasnen 6. YpaBuenns u HepaBencrBa. CucTeMBbl YpaBHeHHIi
6.1. | JluneiiHoe ypaBHeHHe C ABYMs NEPEMEHHBIMH, €ro rpaduk, IPUMepbl PELICHHs yPABHEHWI B LENBIX YHCIAX. 2 https://resh.edu.ru
6.2. | Pemenne cuctem BYX JHHEHHBIX YPaBHEHHI C JBYMS IEPEMCHHBIMH. 2 https://resh.edu.ru
6.3. | [lpuMepsl pelieHis CHCTEM HENWHEHHBIX YPaBHEHMI C IBYMS TEPEMEHHBIMH. 3 https://resh.edu.ru
6.4. | I'padmueckas mHTepmpeTAIls YPAaBHEHHS C ABYMS MEPEMEHHBIMH W CHCTEM YpaBHEHHIl C IBYMs MEpEMEHHBIMIL 2 https://resh.edu.ru
6.5. | Pemenne TeKCTOBBIX 3a1a4 C MOMOIL[BI0 CHCTEM ypPaBHEHHil 4 https://resh.edu.ru
Uroro mo pasgeny: 13
Pa3nen 7.YpaBHenus u HepapencrBa. HepaBencrsa
7.1. | YncnoBble HepaBeHCTBA W MX CBOWCTBA. 2 https://resh.edu.ru
7.2. | HepaBeHCTBO C OfHOM IEPEMEHHOI. 2 https://resh.edu.ru
7.3. | Jluneiinbie HepaBeHCTBA C OJHON NEPEMEHHOH H MX pELICHHE. 2 https://resh.edu.ru
7.4. | CucreMbl JIMHEHHBIX HEPABEHCTB ¢ OJHON MEPEMEHHON M HX pelICHHE. 3 https://resh.edu.ru
7.5. | M300paxenue pemieHns JTMHEHHOTO HEPABEHCTBA M MX CHCTEM HA YHCIOBOH MPAMOi 3 https://resh.edu.ru
HUroro mo paszeny: 12
Paznen 8. Oynkuun. OcHOBHbIE NOHATHS
8.1. | Ilomsrue QyHKumH. 1 https://resh.edu.ru
8.2. | Obmacts ompeencHUS W MHOKECTBO 3HAUCHMI (YHKIHH. 1 https://resh.edu.ru
8.3. | Crocobbr 3amammst dyHKIHIL. 1 https://resh.edu.ru
8.4. | I'pabux dynkimm. 1 https://resh.edu.ru
8.5. | CroiicTsa GyHKuuH, UX 0TOOpaKeHUE HA 1 https://resh.edu.ru
rpaduxke
Hroro mo pasueny: 5




Paspen 9. @ynkuun. YmcaoBbie QyHKUHH

9.1. | Yrenue u moctpoeHne rpaduKoB (yHKIMI. 1 0 https://resh.edu.ru

9.2. | [lpumepsl rpadukoB GYHKIM, OTPAKAIOMHX pEATbHEBIE NPOLECCHL 1 0 https://resh.edu.ru

9.3. | Oynkuun, omHCHBAOMHKE NMPAMYI0 H 00paTHYIO NPONOPIHOHAIBHBIE 3aBHCHMOCTH, HX TIPAadUKH. 1 0 https://resh.edu.ru

9.4. | T'unepbona. 1 0 https://resh.edu.ru

9.5. | I'paduk dynkuun y = X2. 2 0 https://resh.edu.ru

9.6. | Oynkmuu y = X3,y = %3, 3 0 https://resh.edu.ru

y=\x, Y= x ; rpaduueckoe peUICHHE YPABHCHMIl H CHCTEM ypaBHEHUi

Hroro mo pasneny: 9

Pasnen 10. TloBTopeHne u o6odmeHune

10.1. | IToBropeHHe OCHOBHBIX MOHATHII W METOJ0B KypcoB 7 u 8 Kiaccos, 00o0uieHne 3HAHMII. 6 0 https://resh.edu.ru

Hroro mo pasueny: 6

OBLIEE KOJIMY ECTBO YACOB II0 IIPOI'PAM ME 102 0
9 KUIACC

Ne | HammenoBanme pa3jienoB H TeM NPOT PAMMBbI Kox muectso wacos JneKTpoHHbIe (LU POBLIE)
n/n 06pa3 oBaTes bHble pecypehl
BCEro | KOHTPOIbHbIE | MPAKTHYECKHE
padoThI pa6oTbl

Paspen 1. Ymcaa m Bblumcs enns. JeiicTBuTeN bHBIE YHCTA

1.1. | PanuoHanbHble YHCIa, UPPALMOHAIBHBIC YHCIA, KOHCYHBIC M OCCKOHCYHBIC ACCATHYHBIC APOOH. 1 0 0 https://resh.edu.ru
1.2. | MHOXeCTBO JelCTBUTENbHBIX YHCEN; JCHCTBUTENbHbIE 1 0 0 https://resh.edu.ru

qHcia Kak OCCKOHEUHBIC JIECSTHYHBIE APOOH.

1.3. | B3anmMHO 0JHO3HAYHOE COOTBETCTBHE MEXK/IY MHOKECTBOM JICHCTBHTENBHBIX YHCEI M MHOKECTBOM TOYEK KOODAMHATHOW MPSMOIl. 1 0 0 https://resh.edu.ru
1.4. | CpaBHenHe JIeiCTBUTENBHBIX 4YHCEN, apH(MeTHUCCKHE NHCTBHA C JCHCTBHTENBHBIMH YHCIAMIL 2 1 0 https://resh.edu.ru
1.5. | lpubmmkénmoe 3HaUCHHE BEMUYMHBI, TOYHOCTh MPHOTHIKCHIS. 1 0 0 https://resh.edu.ru
1.6. | Oxpyrienne ducenrl. 1 0 0 https://resh.edu.ru
1.7. | llpuknaka u OUEHKA PE3yIbTATOB BBHIYHCICHHIL. 2 0 0 https://resh.edu.ru
Uroro mo pasmeny 9

Pa3nen 2.YpaBHeHuss M HepaBeHCTBA. YpaBHEHHsS! ¢ OJHOI IepeMeHHOI.

2.1. | Jluneiinoe ypasHeHwue. 2 0 0 https://resh.edu.ru
2.2. | Peuenne ypaBHEHUH, CBOAIINXCS K JIMHCHHBIM. 1 0 0 https://resh.edu.ru




2.3. | KBazpatnoe ypaBHeHHe.

https://resh.edu.ru

2.4. | Peurenne ypaBHEHHH, CBOIIIIUXCSA K KBAAPATHBIM.

https://resh.edu.ru

2.5. | bukBajpatHble ypaBHCHHS.

https://resh.edu.ru

2.6. | Ilpumeps! pemeHns ypaBHEHWH TpeThell H UeTBEPTOIl CTENEHEHl pa3nokKeHHEM HA MHOKHTENH.

https://resh.edu.ru

2.7. | Peurenne ApOOHO-pA[HOHATBHBIX YPABHEHHIL.

https://resh.edu.ru

2.8. | Pemenue TEKCTOBBIX 3a/1aq anre6pauqecr<nM METOJIOM.

https://resh.edu.ru

Hroro no pasgeny

14

Pasnen 3. YpaBHenust n HepaBecTBa. CHCTeMBbl ypOBHeHHi

3.1. | Jluneiinoe ypaBHEHHE ¢ ABYMs IEPEMEHHBIMH H €r0 Ipaduk.

https://resh.edu.ru

3.2. | Cuctema JBYX NMHEHHBIX ypaBHEHHH C JBYMS NEPEMCHHBIMH H e¢ pelleHHe.

https://resh.edu.ru

3.3. | Pemenne crucreM JABYX ypaBHEHHH, OJHO W3 KOTOPHIX JHHEHOE, a APYroe — BTOPOH CTEMEHH.

https://resh.edu.ru

3.4. | T'paduueckas MHTEpIpETALMS CHCTEMbI YPaBHCHHI C JBYMS MEPEMCHHBIMH.

https://resh.edu.ru

3.5. | Pemenne TEKCTOBBIX 3ajad anreOpamyeckuM CIOCOOOM.

https://resh.edu.ru

Uroro no pasneny

14

Pa3nen 4. YpapHenusi u Hepasencrsa. HepaBencra

4.1. | YucnoBble HEpaBEHCTBA M MX CBOHCTBA.

https://resh.edu.ru

4.2. | JluHeiiHble HEpaBEHCTBA ¢ OJHOW MEPEMEHHON M HX PELICHHE.

https://resh.edu.ru

4.3. | CucreMbl JIMHEHHBIX HEPABEHCTB C OJHOW MEPEMEHHOH M UX pelIeHHE.

https://resh.edu.ru

4.4. | KBagpaTHble HEpaBEHCTBA M HX DEIICHHE.

https://resh.edu.ru

4.5. | I'paduueckas MHTEPIPETALNs HEPABEHCTB M CHCTEM HEPABEHCTB € ABYMs NEpEMEHHBIMH

https://resh.edu.ru

Uroro no pasneny:

16

Pa3nen 5. ®ynkuun

5.1. | Kagpatnunas Qynkuus, e€ rpa¢uk u cBOHCTBa.

https://resh.edu.ru

5.2. | [lapaboma, KOOpAMHATE BEPIIMHBI MapaboNbl, OCh CHMMETPHH NapadoIbl.

https://resh.edu.ru

5.3. | Crenennsle (yHKUHH C HATypalIbHBIMU IOKa3aTelaMH 2 M 3, HX IpaduKH U CBOICTBA.

https://resh.edu.ru

5.4, | Ipaduku dyskumit: y =kx, y =kx +b, y=kIx , y=ax® y=ad y= Vx,

y=xl1

https://resh.edu.ru

Uroro no pasneny:

16




Pazjgen 6.Yuca oBble MOCJ €10BATE] bHOCTH

6.1. | [oHsTHe YHCIOBOI MOCHEI0BATENLHOCTH. 2 https://resh.edu.ru
6.2. | 3agaHHe MOCNENOBATENBHOCTH PEKYPPeHTHON (opMymoil u GopMymoil N-ro wieHa. 2 https://resh.edu.ru
6.3. | ApudmeTnueckas M TreoMeTpHIEcKas IPOTPECCHH. 2 https://resh.edu.ru
6.4. | ®opmynbl N-r0 wieHa apupMETHYECKOH M TeOMETPUYECKOH MPOTPECCHH, CyMMbl MEpPBBIX N YICHOB. 3 https://resh.edu.ru
6.5. | M300paxeHnne uieHoB apu)METHYECKOH M TEOMETPHYECKOH MpOrpeccuil TOYKaMH HA KOOPAMHATHOH MJIOCKOCTH. 2 https://resh.edu.ru
6.6. | JluneiiHblil W DKCMOHEHIMATHBIA POCT. 2 https://resh.edu.ru
6.7. | CioxHbIE IPOLEHTHI. 2 https://resh.edu.ru
Uroro no paszeny: 15

Paznen 7.HOBTO].)EH"€, 0000meHne, cUCTeMATH3ALUS 3HAHMIA

7.1. | Unca a n BBIYHMCI eHNs (3aMHCh, CPABHEHHE, ACHCTBI C CHCTBUTEIbHBIMU YHCIAMH, YHCIOBAs NPSIMas; MPOLEHTHI, OTHOLICHHS, NPOTOPLIMH; OKPYIIICHHE, 5 https://resh.edu.ru

NpUONMKEHNE, OLICHKA; PEIlICHNE TeKCTOBBIX 3a/1a4 apu(hMETHYECKUM CIIOCOOOM)

7.2. | Anredpanyeckue Bbipamenus (mpeo0pasoBaHue anre0panyecKux BBHIPAKCHWH, JOMYCTHMbIC 3HAYEHIS) 5 https://resh.edu.ru
7.3. | ®ynkuun (noctpoeHue, CBOWCTBA M3yYeHHbIX (YHKIMIL; Tpauyeckoe pelleHue ypaBHEHHH W HX CHCTEM) 8 https://resh.edu.ru
Uroro mo paszeny: 18

OBILEE KOJIMY ECTBO YACOB IIO ITPOI'PAM ME 102




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O TMPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JJIs1 YUEHUKA
7 KJIACC

Aunrebpa.7 knacc:yue0.1s 001eo0pa3oBatT. yupexkieHue.
10.H.Makapsrues, H.I'. Munarok,K.M.Hemkos, C.b.CyBopoBa; oz
pen.C.A.Tensxosckoro - M.:IIpocBenienne, 2022.

8 KJIACC

Anrebpa.8 kmacc:yue0.1s 001eo0pa3oBat. yapexeHue.
10.H.Maxapsruer, H.I'.Munmtox,K.M.Hemkog, C.b.CyBopoBa; moa
pen.C.A.TemsikoBckoro-M.:[Ipocsemenue, 2022.

9 KUIIACC

Anrebpa.9 knacc:yuel.1s 00meo0pa3oBatT. yupexaeHue.
10.H.Maxapsrues, H.I'.Munntox,K.1M.Hemxkos, C.b.CyBopoBa; nox

pen.C.A.TensikoBckoro-M.:[Ipocsemnienue, 2022.

METOANYECKUE MATEPHUAJIbI JJISA YUYUTEJIA
7 KIIACC

3uasnu JI.M. AnreOpa:mmaakTuaeckue MaTepualsl 1Mo anreope s 7 Kiacca.-
M.:Ilpocemenue
8 KJIACC

JKoxos B.W. AnreOpa: qumakTHdecKre MaTepralsl 1Mo anredpe s 8 Kiiacca.-
M.:IIpoceemnienune, 2021

9 KUIIACC

Koxos B.W. Anrebpa: aunaktuyeckue MaTepuaisl 1o anredpe 1 9 kiacca.-
M.:IIpocsemnienne, 2021

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
7 KIIACC

https://resh.edu.ru

8 KJIACC
https://resh.edu.r

u
9 KJIIACC
https://resh.edu.ru



MATEPHAJIBHO-TEXHHUYECKOE OBECIIEYEHUE OBPA30BATEJIbHOI'O TPOLECCA
YYEBHOE OBOPYJIOBAHUE

HoyTtOyxk, nmpoekTop, 3kpaH

MYHULIUNAJIbHOE BIO[KETHOE OBLLEOBPASOBATE/IbHOE YYPEXXAEHUE "AKOCKAS1 OCHOBHAS OBLLIEOBPA3OBATEJ/IbHAA LLKOJIA UMEHU
P.X.KAFMPOBA" MEH3EJ/IMHCKOIO MYHULINAJIbHOIO PAMOHA PECNYBJIMKUN TATAPCTAH, ®appaxoB ®PaH3up Xanutosuy, npekTtop
11.10.2022 10:03 (MSK), Ceptudukat 50A6991C698900B7417130E114BA380E09ED1EQ9




