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MNOACHUTEJIBHAS 3AIIMCKA

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O KYPCA "AJIT'EBPA"

PabGouass mporpamma 1o ydyeObHOMY Kypcy "AnreOpa" nmns oOydaromuxcs 7-9 KiaccoB
pa3paboraHa Ha ocHoBe @enepanbHOTO0 TOCYAAPCTBEHHOTO OOpPa30BaTENFHOIO CTaHAApTa
OCHOBHOTO 00ImIero oOpa3oBaHHs C Y4Y4ETOM U COBPEMEHHBIX MHPOBBIX TpeOOBaHMIA,
NPEIBSBIAEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPATUIMHA POCCHICKOrO 0Opa3oBaHMA,
KOTOpBIe 00€CTIEYUBAIOT OBJIAJICHHE KIIFOUEBBIMHU KOMITETEHIIUSMHU, COCTABIISIIOIINMU OCHOBY IS
HENpPEepHIBHOIO 00pa30BaHUS M CaMOpa3BUTHs, a TaKXkKe IEIOCTHOCTh OOLIEKYIbTYPHOTO,
JMYHOCTHOTO M TIO3HABATENBHOTO pPa3BUTHS oOydaromuxcs. B mporpamme y4yTeHbl HIeu U
noyioxkeHuss KoHIenuu pa3BuTHs MateMaTtudeckoro oopazosanust B Poccuiickoit denepanmu.
B smoxy mudposoit Tpanchopmanuu Bcex chep HeTOBEUECKON AESITeTbHOCTH HEBO3MOXKHO
CTaTb OOpa30BaHHBIM COBPEMEHHBIM YEIOBEKOM Oe3 0a30BOM MaTeMaTH4eCKOW IOJITOTOBKH.
VYike B IKOJIe MaTEMATHKA CIIY>KUT OTIOPHBIM MPEIMETOM ISl U3YYSHHSI CMEKHBIX TUCLUIUIHMH, a
Mocjie INKOJNBl pPealbHOM HEOOXOJUMOCTBIO CTAaHOBHTCS HENpEephIBHOE 00pa3oBaHUE, YTO
TpeOyeT TMOJIHOIIeHHONW 0a30Boil 001e00pa3oBaTeIbHON TMOATOTOBKM, B TOM 4YHCIE U
MaTeMaTU4eCKOM.

OT0 00YCIOBIEHO TE€M, YTO B HAIlM JHU PAcTET YUCIO Npodeccuil, CBI3aHHBIX C
HETNOCPEICTBEHHBIM MPUMEHEHHEM MaTeMaTHKH: U B cdepe PKOHOMHKH, U B OW3Hece, U B
TEXHOJIOTMYECKHX O00NacTAX, W Jaxe B TyMmMaHHTapHbIX cdepax. Takum obOpazom, Kpyr
UIKOJIbHUKOB, /111 KOTOPBIX MaTeMaTHKa MOXKET CTaTh 3HAYUMbIM MPEIMETOM, PACHIUPSIETCS.

[IpakTryeckas MOJE3HOCTh MaTeMaTHUKU OOYCIIOBIEHAa TEM, YTO €€ MPEeAMETOM SIBISIOTCA
(GyHIaMEHTaNbHBIE CTPYKTYpPhI HAIIEro MHpa: MPOCTPAHCTBEHHBIE ()OPMBI M KOJIHMUYECTBEHHBIC
OTHOIICHUS OT TMPOCTEUIINX, YCBAMBAEMBIX B HEMOCPEICTBEHHOM OIbBITE, A0 JOCTATOYHO
CIIOXKHBIX, HEOOXOJIMMBIX JI Pa3BUTUS HAyYHBIX M TNPUKIAAHBIX HJeH. be3 KOHKpeTHBIX
MaTeMaTHUYECKUX 3HAHHWM 3aTPyJAHEHO MOHMMAaHHE MPUHIMIIOB YCTPOWCTBA M HWCHOJIb30BAHUA
COBPEMEHHOW TEXHUKH, BOCHPUATHE W HMHTEPIPETANUs Pa3HOOOpPA3HOW COLMAIBHOM,
HKOHOMHUYECKOM, MOJUTHYECKONW HH(pOpMaIK, ManodPPeKTHBHA MMOBCEIHEBHAS MpPaKTHUECKas
nesTenbHOCTh. KakqoMmy uenoBeKy B CBOEM JKU3HM NPUXOJIUTCS BBINOJHATH PAacu€Thl U
COCTaBIISATh AJTOPUTMBI, HAXOAUTh U MMPUMEHATH (OPMYIIBI, BIAETh MPAKTHUESCKUMHU MMPUEMAMU
reOMETPUYECKUX HM3MEpPEHUI U MOCTPOEHUM, YuTaTh MH(GOPMALMIO, MPEACTABICHHYIO B BUIE
TaONuI, AuarpaMM W TpaduKOB, JXKUTh B YCIOBHUSIX HEOMPEICIEHHOCTH U TIOHUMATh
BEPOSITHOCTHBIN XapakTep CIydailHbIX COOBITUH.

OnHOBpPEMEHHO € paclIupeHueM cdep MpPUMEHEHHs MaTeMaTHKH B COBPEMEHHOM OOILECTBE
Bc€ Oojiee Ba)XXKHBIM CTAHOBUTCSI MAaTEMaTHYECKHM CTWIb MBIIUICHUS, MPOSIBIAIOMINNCI B
OIpEeACIIEHHBIX YMCTBEHHBIX HaBbIKaX. B mpouecce n3yueHns MaTeMaTUKK B apceHall IPUEMOB U
METOJIOB MBIIUICHHUS YeJIOBEKa €CTECTBEHHBIM O0pPa30oM BKIIOYAIOTCS MHAYKIUS W ACAYKIHS,
0000IIeHne W KOHKPETH3allMsi, aHalIM3 M CHHTe3, KiIacCU(UKaus W CHCTeMaTH3alus,
abctparupoBanre u aHajorus. OOBEKTHI MaTEMaTHYECKUX YMO3AKIIOUEHHUN, MpaBHiIa UX
KOHCTPYMPOBAHHS PACKPBIBAIOT MEXAHU3M JIOTHYECKUX MOCTPOCHHM, CIOCOOCTBYIOT BBHIPAOOTKE
yMeHust (OpMyIUpOBaTh, OOOCHOBBIBATH M JOKA3bIBaTh CYXACHHS, TEM CaMbIM pa3BUBAIOT
JOTMYECKOe MBIIUICHHE. Bemymas poib NpUHAANCKAT MaTeMaTHKe U B (OPMHPOBAHUU
ANITOPUTMUYECKON KOMIOHEHTHI MBIIIJICHUSI U BOCOIUTAHUM YMEHHI JEHCTBOBATh MO 3aJaHHBIM
aJropuTMaM, COBEPILEHCTBOBATh M3BECTHBIE U KOHCTPYMPOBATh HOBBIE. B mpouecce pemeHus
3alad — OCHOBOW y4eOHOH NeATeTbHOCTH Ha YpOKax MaTeMaTUKU — pPa3BUBAIOTCS TaKXKe
TBOpPYECKasl U MPUKJIAJIHAS] CTOPOHBI MBIIIIJICHUS.

OOyyenne MareMaTuke Ja€T BO3MOXHOCTH pa3BUBAaTh y OOYYAIONIMXCSA TOYHYIO,
panroHaNbHYI0 ¥ HH(POPMATUBHYIO PeYb, YMEHHE OTOMPATh HanOOJIee OIXOMSAIINE S3bIKOBBIC,



CHUMBOJIMYECKHE, TpapuuecKue CpeacTBa JUIsl BBIPAKEHUS CYXICHHH W HarJIAJHOTO MX
MPEACTaBICHHS.

Heo0xouMbpIM KOMIIOHEHTOM OOIIEeH KyJIbTyphl B COBPEMEHHOM TOJIKOBAaHUH SIBJISETCS
o0Iee 3HAKOMCTBO C METOJaMHM TO3HAHUS JEHCTBUTENBHOCTH, NPEICTABICHUE O MpeIMeTe U
METOJlaX MaTeMaTHKH, UX OTIUYUN OT METOJOB JPYTrUX €CTECTBEHHBIX U I'YMaHUTApHbBIX HayK,
00 0COOEHHOCTSIX MPUMEHEHHS MATeMAaTHKH ISl PEIICHUS HAyYHBIX WM TMPHKIAIHBIX 3a/1ad.
Takum o0Opa3oMm, MaTeMaTHUeCcKoe 00pa3oBaHHE BHOCUT CBOM BKJIax B (popMupoBaHHe 0OIIEH
KYJbTYPBI YEJIOBEKa.

W3yueHne MaTeMaTUKH TaKXKe CIIOCOOCTBYET HSCTETHUECKOMY BOCIHMTAaHUIO YEJIOBEKa,
MOHMMAHUIO  KpPacoThl W  M3SIIECTBA MAaTEeMaTHYECKHX  PAaCCYXICHHH, BOCIPHATHIO
reoMEeTPUIECKUX (POpM, YCBOCHHUIO HJIeU CUMMETPHUH.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA "AJI'EBPA"

Anrebpa sBISETCS OJHUM U3 OINOPHBIX KYypCOB OCHOBHOW IIKOJBI: OHa oOOecreYrBaeT
HU3YUCHUC APYIrux AUCHUIIIMH, KaK €CTCCTBCHHOHAYYHOI'O, TaK U I'YMaHHUTAapHOI'O IIUKIIOB, eé
OCBOEHHE HEOOXOAMMO JJisl MPOJOJIKEHUST 00pa30BaHUs U B MOBCEIHEBHOU XU3HU. Pa3Butne y
o0yJaromuxcs HAy4YHBIX MPEACTABICHUNA O TMPOUCXOXKICHHH W CYIIHOCTH anre0pandecKux
abcTpakiui, croco0e OTpa)KeHUs] MaTeMaTHYECKON HayKOW SIBICHUI U MPOIIECCOB B MPHUPOJIE U
oO11ecTBe, pOJIM MaTEMaTHUYECKOrO0 MOJCIUPOBAHWS B HAyYHOM IIO3HAHWHM M B TPAKTHKE
crocoOCcTByeT (POPMUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS U KAUe€CTB MBIILICHUS, HEOOXOIUMBIX
JUTSL aJanTaliii B COBPEMEHHOM ITU(PpOBOM obmiecTBe. M3yueHue aireOpbl e€CTECTBEHHBIM
o0Opa3om o0ecrieurBaeT pa3BUTHE YMEHUS HA0II01aTh, CPABHUBAThH, HAXOIUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTUYHOCTH MBIIIJICHUAA, CIIOCOOHOCTH APryMCHTHPOBAHHO 000CHOBBIBATh CBOU
JEUCTBUS U BBIBOJIBI, (OPMYIUPOBATH yTBEpKAeHUs. OCcBOeHHE Kypca anreOphl oOecreunBaeT
PasBUTHUC JIOTHYCCKOI'O0 MBINUICHUA 06yqa101u1/1xcs[: OHM HCHOJB3YIOT ACAYKTUBHBIC H
WHAYKTUBHBIE PACCYXACHHS, 0000IIeHNEe M KOHKPETH3AIUI0, a0CTparupoBaHUE W aHAJIOTHIO.
OOyuenue anrebpe mMpeanoyiaraeT 3HAYUTEIBHBIA OO0BEM CaMOCTOSTEIHLHOM NESATEIBHOCTH
oOyJaronuxcsi, MO3TOMY CaMOCTOSITEIbHOE pPEeIIeHHE 3a/1ad €CTECTBEHHBIM 00pa3oM SIBISETCS
peanusanuei 1esTeIbHOCTHOIO IPUHLINIIA O0yYEHHUS.

B ctpykType mporpammbl y4eOHOTO Kypca «Anredpa» OCHOBHOM IIKOJIBI OCHOBHOE MECTO
3aHUMAIOT COJIEPKATEIBHO-METOANYECKUE TUHUU: «UHUCIa U BBIYUCICHUN»; «Anredbpanyeckue
BBIpOKEHUS»; «YpaBHEHUS U HepaBeHCTBay; «DyHkuum». Kaxmas u3 3THX coiepxKaTelbHO-
MCETOOAUYCCKUX JTUHAHN Pa3sBUBACTCA Ha NPOTAKCHUU TpéX JICT U3Yy4YCHUA KypcCa, CCTCCTBCHHBIM
o0pa3oM meperieTasch U B3aUMOJCHCTBYSl ¢ IPYTUMU €ro JTUHUSAMU. B Xome u3yueHus kypca
00yJaronmMcs MPUXOIUTCS JIOTHYECKH PACCYXAaTh, HCTIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIN
S3bIK. B CBSI3M ¢ 3TUM 11e51ec000pa3HO BKIIOYUTH B MPOrPaMMy HEKOTOpPHIE OCHOBBI JIOTHKH,
MIPOHU3BIBAIOIINE BCE OCHOBHBIC Pa3eiibl MAaTEMAaTUYECKOT0 00pa30BaHUsS M CIIOCOOCTBYIOIINE
OBJIAJICHUIO 00YYaIOIIMMHUCS OCHOB YHUBEPCATHHOI'O MaTEMaTHYECKOTO sI3bIKa. Takum oOpazom,
MOXHO YTBEpPXKIaTh, YTO COJEPKATEIHHOW M CTPYKTYPHOM OCOOEHHOCTBHIO Kypca «Anredopar
SIBJISIETCS. €r0 NHTEIPUPOBAHHBIN XapaKTep.

Copnepxxanne nMHUM «HUHUCIa U BBIYUCIECHUS» CIIYKUT OCHOBOM JUISl JAJIBHEMIIET0 M3y4eHUs
MaTeMaTUKH, CIOCOOCTBYET PpA3BUTHIO y OOYYalOIUXCA  JIOTUYECKOTO  MBIIUICHHUS,
(hOpMUPOBAHMIO YMEHHSI OJIb30BATHCS AITOPUTMAMU, a TaKXKe NMPUOOPETEHUIO MPAKTHYECKUX
HAaBBIKOB, HGOGXOI[I/IMBIX JJIA HOBCCI[HGBHOI\/II Kn3HHU. Pa3BUTHE IOHATHUS O YHCIIE B OCHOBHOU
LIKOJIE CBSI3aHO C PALMOHAIBHBIMM W HPPAlMOHAIbHBIMU YHUCIaMH, (OPMUPOBAHHUEM
HpeILCTaBJIeHI/Iﬁ (6] HCﬁCTBHTGHLHOM qucile. 3aBCpLHeHI/IC OCBOCHHS YHCJIOBOU JIMHUU OTHECEHO K
cTapiieMy 3BeHy 00111ero oopa3oBaHusl.

Coneprkanue IByX anreOpandecKux JUHUN — «ANreOpandecKue BhIPAKEHUS» U « Y paBHEHUS
Y HEPaBEHCTBa» CHOCOOCTBYET (HOPMHUPOBAHUIO Y OOYYAIOMIMXCS MAaTeMaTUYeCKOro amraparta,
HCO6XOL[I/IMOI‘O Al pCHICHUA 3aJa4 MAaTCMaTuKH, CMCXKHBIX IMPEAMCTOB W IHPAKTHUKO-
OpUEHTHPOBAHHBIX 3aJau. B ocHOBHOW mIKoyie y4eOHBI MaTepuall TPYHNIHPYETCS BOKPYT



palMoHaNbHBIX BBIpaXKEHUH. Anredpa JeMOHCTPHPYET 3HAUEHHE MAaTEMAaTHKH Kak si3bIKa JUIs
IIOCTPOEHHSI MAaTEMATHYECKUX MOJEJEN, OMMCaHusl IPOLECCOB U SIBICHUN peanpHOro mupa. B
3a1aun o0ydeHus anredpe BXOIAT TaKKe AalibHellee pa3BUTHE aIrOPUTMUYECKOTO MBIIIICHHS,
HE00XOAMMOro, B YaCTHOCTH, AJII OCBOEGHUS Kypca MH(GOPMATHKH, U OBJAJ€HHE HaBbIKAMU
JeNyKTUBHBIX  paccyxkaeHuil. IIpeoOpa3oBaHue  CHMBOJBHBIX  (OpPM  BHOCHT  CBOM
cnenuuUecknuii BKJIaL B pa3BUTHE BOOOpa)XKEeHHs, CIOCOOHOCTEH K MaTeMaTHYeCKOMY
TBOPYECTBY.

Conepkanue (pyHKIHMOHAIBHO-Tpa()UUeCKON JIMHUU HAIEJIEHO Ha IOJy4YeHHE LIKOJIbHUKAMHU
3HaHMN O QYHKIHIX KaK BaKHEHIEH MaTeMaTUdecKOW MOJIETH JIJIsl OMUCAHUS U MCCIIETOBaHUS
pa3HO OOpa3HbIX MPOLIECCOB U ABICHUH B mpupoje U obmectBe. M3yueHne 3Toro marepuana
CHOCOOCTBYET Pa3BUTHIO Y OOYYAIOUIMXCS YMEHHs MCIONIB30BATh PA3IMYHbIC BbIpa3uUTENIbHbIC
CpeICTBa sI3bIKa MAaTEMAaTHKH — CJIIOBECHbIE, CUMBOJIMYECKHE, I'pauuyeckue, BHOCUT BKJIAJ B
(opMHUpOBaHKE TIPEACTABICHUH O POJIM MAaTEMaTHKH B Pa3BUTUU [IMBUIIM3AIMU U KYJIBTYPBI.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJIAHE

CornacuHo yuebHOMY MaHy B 7—9 Kiaccax m3ydaeTcs y4eOHBIH Kypc «Anredpay», KOTOpbIi
BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3lienbl coAepkaHus: «Uuciaa M BBIYMCICHUAD,
«Anredpanydeckue BBIPAKEHU», «Y paBHEHUSI U HEPABEHCTBAY, «DYHKIIUN.

VY4eOHBIN TJIaH Ha W3ydeHHe anreOpbl B 7—9 Kilaccax OTBOJMT HEe MeHee 3 yd4eOHBIX Jaca B
HEJIENI0 B TeUeHHE Ka)XJO0ro roja oOy4deHHus, BCero 3a TpH roga oOydenus — 306 ydeOHBIX
4acoB.

COJAEPKAHUME YYEBHOI'O KYPCA "AJITEBPA"

7 KUIIACC

Yucia 1 BEIYUCICHHUS

PannoHnanpHbIe yncia.

JlpoOu OOBIKHOBEHHBIE M JIECATUYHBIC, IEPEX0/ OT OAHOW (OPMBI 3alUCH IPOOEH K Ipyrou.
[loHsiTHE palMOHATIBHOTO YHCIA, 3aIHCh, CPABHEHHE, YIOPSJOYNBAHUE PALMOHATIBHBIX YHCEI.
Apudmernueckre ICHCTBHA C palMOHAJIBHBIMH 4YHCIaMd. PelneHue 3agad W3 pealbHOM
MIPaKTUKU Ha YacTH, Ha APOOH.

CreneHp ¢ HaTypaJlbHbIM IIOKa3aTelieM: OIpejeieHue, MpeoOpa3oBaHUE BBIPAKEHUH Ha
OCHOBE OTpEACTICHHS, 3aIUCh OOIBIIUX YHceN. [IpOoeHThI, 3aUCh MPOLIEHTOB B BUJIE APOOH H
IpoOu B BUJE MPOLIEHTOB. TpHU OCHOBHBIE 33JaYl HA MPOLEHTHI, PEICHUE 3a7a4 U3 PealbHOM
MPAKTUKH.

[lpumeHeHne NPU3HAKOB JEIUMOCTH, pa3jIOXKEHHE Ha MHOXHTENIM HATypajbHBIX YHCEI.
PeanbHbIC 3aBHCUMOCTH, B TOM YHCIIE TIPSIMasi M 0OpaTHast IPOTIOPIIMOHATEHOCTH.

Auredpanyeckue BbIPaKEHHUS

[lepemeHHbIE, YMCIOBOE 3HAYEHWE BBIPAKECHUS C MEPEMEHHOW. JlomycTUMble 3Ha4YCHHS
NCPpCMCHHBbIX. HpeI[CTaBJIeHI/Ie 3aBUCUMOCTH MCXKJY BCIUWYMHAMU B BHIC (I)OpMy.]IBI.
Boruncnenus no ¢popmynam. IlpeobpazoBanue OyKBEHHBIX BbIPAaXKEHHM, TOKICCTBEHHO PaBHBIE
BBIpA)KEHUS, TIPAaBUIJIa NPEoOpa3OBaHMsl CyMM M NPOU3BEECHUH, NMpaBUia PACKPHITUS CKOOOK U
MIPUBEICHUS [TOJ00HBIX CIaraeMblX.

CBOICTBA CTEIIEHHU C HaTypaJIbHbIM IMOKAa3aTCJICM.

Opnounensl U MHOrowieHsl. CreneHb MHoOrowieHa. CroxeHHE, BbIYUTAHHE, YMHOXKECHHE
MHOTro4IeHOB. POpMyIbl COKPAIIEHHOIO YMHOKEHMs: KBagpaT CyMMBbl U KBaJpaT Pa3sHOCTH.
®dopmyra pa3HOCTH KBaApaToB. Pa3noxeHre MHOTOWIEHOB HA MHOXKUTEIH.

YpaBHeHus



VYpaBHeHHe, KOpPEHb YypaBHEHHs, IpaBHJia MpeoOpa3oBaHUsl ypaBHEHHUS, PABHOCHIBHOCTh
ypaBHeHUH. JINHEHOE ypaBHEHHE C OJHOW NEPEMEHHOM, YHCIIO KOPHEN JIMHEWHOTIO YpaBHEHNS,
pelleHne JMHEHWHBIX ypaBHEHMM. CocTaBieHHE YpaBHEHUN IO YCIOBHIO 3ajadd. PemieHue
TEKCTOBBIX 3aa4 C IIOMOIIBIO0 ypaBHEHHUH. JIMHENHOE ypaBHEHHUE C JBYMs NIEPEMEHHBIMHU H €r0
rpagpuk. Cucrema JBYX JMHEHHBIX YpaBHEHHUH C JByMs IepeMeHHbIMHU. Perienue cucrtem
ypaBHEHU# crocoOOM MOACTaHOBKU. [IpuMepsl pereHusi TEKCTOBBIX 3a/1a4 ¢ TOMOIIbIO CHCTEM
YpaBHEHUM.

Koopauuatel u rpadpuku. ®yHkuumn

Koopannara Touku Ha npsamon. Yuciaossle mpoMexxyTku. PaccTosHue Mexay N1ByMs TOYKaMHU
KoopauHaTHOU TipsiMoit. [IpsmoyronpHas cucrtema koopawHat, ocu Ox u Oy. AOcmmcca u
Op/AIMHATa TOYKM HAa KOOPAMHATHOW TUIOCKOCTH. [IprMepsl TpaduKoB, 3aJaHHBIX (OPMYITAMHU.
Urenue rpadukoB peanbHbIX 3aBUcuMocTel. [lonarue ¢ynknuu. ['paduk ¢pynknuu. CBoiicTBa
¢bynkunit. Jlunelinas ynkus, e€ rpaduk. I'padux ¢pynkumnn y= IxI. I'paduueckoe pemeHue
JIMHEWHBIX YPABHEHHUI U CUCTEM JIMHEHHBIX YPABHEHUM.

8 KJIACC

Yucia 1 BEIYUCICHUSA

KBanpaTtHslii kopeHb u3 uucna. lloHstue 00 wuppanuoHanbHOM uyucie. JlecsaTuuHble
NpUOIMKEHNST UPPALMOHAIBHBIX Yncen. CBoilcTBa apupMeTHUECKUX KBAaIPATHBIX KOPHEH M UX
pUMEHEHHe K MpeoOpa3oBaHMIO YHCIOBBIX BBIPAKEHHH W BBIYUCICHUSIM. JlelficTBUTENbHBIE
4HCIIa.

AulredpanyecKue BbIPasKeHUs

KBaznpatHsIii TpEXwieH; pa3iokeHHe KBaJPaTHOTO TPEXWIEHA HA MHOKHTEIH.

Anrebpanueckass  ApoOb. OCHOBHOE  CBOWCTBO  anreOpamyeckoi  apodu. Croxenue,
BBIYMTAHNE, YMHOXCHHUE, ACJCHUE anreOpandeckux apoOei. ParyoHambHbIe BBIpAKEHUS U HX
npeoOpa3oBaHuUe.

YpaBHeHNsI M HEPABEHCTBA

KBanpatHoe ypaBHeHHe, (opMmyna KOpHEW KBaapaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHEHM, CBOISIIMXCA K JHHEWHBIM UM KBaJpaTHbIM. [Ipocteifmue apoGHO-
palMOHAIbHBIE YPABHEHUS.

I'pacdmyeckas uHTEpHpeTanyiss YpaBHEHUW C JBYMsI TEPEMEHHBIMM M CHUCTEM JIMHEWHBIX
YpaBHEHUH C JIBYMs I€peMEHHBbIMU. [IpuMepbl pemeHus CucTeM HENMHENHBIX YPaBHEHHUU C
JBYMsI IEPEMEHHBIMHU.

Pemenre TeKCTOBBIX 3a71a4 alreOpandecKuM CriocoOoMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0HOM nepeMeHHOM. PaBHOCHIIBHOCTH
HEpaBEHCTB. JIMHEITHbIE HEPABEHCTBA C OAHOM MepeMeHHOW. CUCTEMBI JIMHEMHBIX HEPABEHCTB C
OJIHOY IIEPEMEHHOM.

DOyHKUUHA

[Tonsitne ¢ynkumu. OOnacTe ompeneneHUs M MHOXECTBO 3HaueHHH ¢(yHkimu. CrocoObl
3aaHus QyHKITUH.

I'padux ¢pynkuuu. Yrenue cBoicTB GpyHkuuu no e€ rpaduky. [Ipumeps rpagukoB QyHKIHH,
OTPAKAIOIIKUX pealIbHbIE MPOLIECCHI.

@OyHKIMH, ONUCHIBAIOUIME TPSAMYI0O U OOpaTHYIO MNPONOPIHMOHAIBHBIE 3aBHCUMOCTH, HX
rpadukn. DyHKIUKU Y = X2, Y = X5, F\/X, y= IxIL.

['padmueckoe penieHrne ypaBHEHU U CUCTEM YPaBHCHHUI.



9 KUIACC

Yucaa v BLIYUCTIEHUS

PanmonaneHpie 4Y#clia, MPPAMOHANBHBIE YWCIA, KOHEYHBIE M OCCKOHEUHBIC IECATHYHBIC
npoOu. MHOXECTBO JACHCTBUTEIBHBIX YHCEN;, JICUCTBUTCIIBHBIC YHCIIa KaK OECKOHEYHBIC
NecATHYHbIE  apoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKIAY  MHOXECTBOM
JIEVCTBUTEIBHBIX YUCET U KOOPAMHATHON MPAMOI.

CpaBHeHHE JCWCTBUTEIBHBIX YHCET, apu(METUYeCKUe MACHCTBHS C JICHCTBUTEIHHBIMU
YHCIIaMU.

W3mepenusi, mpuOINKESHHS, OTICHKH.

Pa3mepnr 00bEKTOB OKPYXKAIOMIET0 MUPA, JJIUTSILHOCTh IIPOIIECCOB B OKPYKAIOIIIEM MHUPE.

[MpubnmwkéHHOE 3HAYEHUE BEIWYHWHBI, TOYHOCTh MpHOMKeHUs. OKpyrieHHe 4YHcell.
[Ipukuaka u orieHKa pe3yJIbTaTOB BHIYMCICHUIA.

YpaBHeHNS H HEPABEHCTBA

YpaBHEHUS ¢ OJTHON TTEPEMEHHOIA.

JluneliHoe ypaBHeHMe. PemieHue ypaBHEHMM, CBOJAIIMXCSA K JIMHEHHBIM. KBagpatHoe
ypaBHeHue. PelleHne ypaBHEHUWH, CBOJALIMXCA K KBaApaTHBIM. bHKBanpaTHOe ypaBHEHHE.
IIpumepsl pemieHUss ypaBHEHHMH TPETbEH M UYETBEPTOM CTENEHEH pas3IoKEHUEM Ha
MHOXHTENH. Pemienne  apoOHO-pallMOHANbHBIX ypaBHEHUH. PelieHne TEKCTOBBIX 3ajad
anredpandecKuM METOIOM.

CucrteMbl ypaBHEHHIA.

VYpaBHeHUe C JByMs IEpPEeMEHHBIMH W ero rpaduk. Pemenuwe cucrem IBYX JHMHEHHBIX
YPaBHEHUH C JABYMs INEPEMEHHBIMU. PelleHne cucTeM IBYX YpaBHEHMH, OIHO M3 KOTOPBIX
JUHEWHOoe, a Ipyroe — BTOpOM cremneHu. ['paduyueckas UHTEpHpeTasl CUCTEMbl YPaBHEHUN C
JBYMsI IEPEMEHHBIMU.

Pemrenre TeKCTOBBIX 3a71a4 alreOpandecKuM CrIocoOoM.

HepasencrBa

UucioBble HEpaBeHCTBA M MX CBOWCTBA. PenieHue JMHEMHBIX HEPaBEHCTB C OJHOMU
IepeMeHHoM.  PelieHne  cucreM  JIMHEWHBIX  HEPABEHCTB € OJHOM  NEPEMEHHOM.
KBanpatHbie HepaBeHcTBa. ['padmueckas UHTEpHpeTausi HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMsI IEPEMEHHBIMU.

DyHKUUHA

KBagparnunas ¢ynkuus, e€ rpaduk u cBoiictBa. [lapaGona, KOOpAMHATBI BEPUIMHBI
mapaboJIbl, OCb CHMMETPHUH TTapadOJIbI.
I'paduxu Gysmmit: y = kx, y=kx +b, y=k/x. Y=Vx, y=x*. y = | x I n ux cBoiicTsa.

YucioBble NOCJIEeI0BATEIbHOCTH

OmnpezeneHue U crocoObl 3a1aHUS YUCIIOBBIX MOCIIE10BATEILHOCTEH.

[TonaTre 4YMCIOBOM MOCIEIOBATEIBHOCTU. 3aJaHHE IOCJIEA0BATEIbHOCTH PEKYPPEHTHOM
¢bopmyoit u popmysoii N-ro YjieHa.

ApudmeTrueckas 1 reOMeTpHUecKas IPOrpeccuu.

Apudmernueckas u reoMmerpudeckas nporpeccur. @opmysbl N-ro djaeHa apupMeTHIECKON U
reOMETPUYECKON TPOrPECCHii, CYMMBI IEPBBIX N YICHOB.

N3o0pakeHre wieHOB apu(METHUECKOW U TeOMETPUYECKOH MpOrpeccHil TOYKaMH Ha
KOOPJMHATHOM MIIOCKOCTH. JIMHEHWHBINA U SKCITOHEHIIMATBHBIN poCT. CIIOKHbBIE MPOLIEHTHI.

INJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIbTATbBI




OcBoenue ydeOHOro Kypca «Anrebpa» IOJKHO oOecrneuuBaTh JOCTH)KEHHE HAa YpPOBHE
OCHOBHOT'O 00111er0 00pa30BaHMsI CIEIYIOMINX JMYHOCTHBIX, METAPEIMETHBIX U MPEIMETHBIX
00pa30BaTeNIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE  pe3yNbTaThl  OCBOCHHUS  IpOrpaMMbl  y4eOHOTO  Kypca  «AsreOpay»
XapaKTepU3YIOTCS:

IIaTpuoTHYeckoe BOCIUTAHUE:

MPOSIBIEHUEM MHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCUHCKON MaTeMaTUKHU, IIEHHOCTHBIM
OTHOILEHUEM K JIOCTHKEHHUSIM POCCHUMCKHX MAaTEMAaTUKOB M POCCHUMCKOM MaTeMaTUYECKOMN
IIKOJIbI, K HCIIOJIb30BAHUIO 3TUX JOCTIKEHUH B IPYrUX HayKaxX U MPUKIATHBIX cepax.

I'paxnanckoe M 1yXOBHO-HPABCTBEHHOE BOCTIMTAHHE:

TOTOBHOCTBIO K BBIMOJHEHHIO O00S3aHHOCTEHW TpaKJIaHWHA M peaju3allid €ero Ipas,
MPEICTaBICHUEM O MAaTeMaTHYeCKHMX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IHUYHBIX CTPYKTYP,
SBJICHUM, TPOLEAYp TPaXKTaHCKOTO oOOIIecTBa (BBIOOPHI, OMPOCHI W TMp.); TOTOBHOCTHIO K
OOCYXKIICHUIO ITHUYECKUX IMPOOJIEM, CBS3aHHBIX C MPAKTHUYECKUM TPUMEHEHHUEM JTOCTHKEHUN
HayKH, OCO3HAHUEM Ba)KHOCTH MOPATbHO-ITHUECKUX MPUHIIUIIOB B JEATEIHHOCTH YIEHOTO.

TpynoBoe BociuTanue:

YCTAaHOBKOM Ha AaKTUBHOE YyYacTHE€ B pEUICHHHM MPaKTUYECKUX 3a/ad MaTeMaTUYeCcKOU
HAINpaBJICHHOCTH, OCO3HAHMEM Ba)KHOCTH MAaTEeMaTHYEeCKOTO 00pa30BaHUs Ha MPOTSHKEHUH BCEH
KHU3HU AJIs1 yCTIenTHON podecCHOHaNbHON JeSTENBHOCTH U Pa3BUTUEM HEOOXOAMMBIX YMEHUM;

OCO3HAHHBIM BBIOOPOM H TIOCTPOCHHWEM WHIWUBUIAYaTbHOW TPAeKTOPUU OOpa3oBaHHUS U
KU3HEHHBIX TJIAHOB C YUETOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYecKoe BOCIIUTAHUE:

CIIOCOOHOCTBI0O K OMOIMOHALHOMY M JCTETUYECKOMY BOCHPUATHIO MAaTEMaTHYECKUX
00BEKTOB, 3a/a4, PELICHUH, pacCyKI€HNUN; YMEHUIO BUAETh MaTeMaTUYECKUE 3aKOHOMEPHOCTHU
B UCKYCCTBE.

IleHHOCTH HAYYHOT0 MO3HAHUSA:

OpUEHTAIlel B IEATEIBHOCTH Ha COBPEMEHHYIO CHCTEMY HAYUYHBIX MpeacTaBleHUuil 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS YENOBEKa, NPHUPOALI M 00IIecTBa, MOHHUMaHUEM
MaTeMaTHYeCKOH HayKu Kak c(epbl 4YeIoBEYECKOM MAeATeIbHOCTH, JTamnoB €€ pPa3BUTHUS U
3HAYMMOCTH JJISl Pa3BUTHUS IUBUIIN3AIUH;

OBJIQJICHUEM SI3bIKOM MaTE€MaTUKU U MaTEMaTHYECKON KyJIbTypOoM KaK CpPEJCTBOM MO3HAHUS
MHUpa;

OBJIaICHUEM IIPOCTEUIIMMU HABBIKAMU MCCJIEI0BATEIBCKON AEATEIBHOCTH.

dusnueckoe BOCNIUTAHUE, (POPMHUPOBAHNE KYJIbTYPbI 310POBbSI M IMOLMOHAJILHOI 0
0J1aronoJyyus:

TOTOBHOCTBIO NMPUMEHATh MAaTeMAaTHYECKUE 3HAHUS B MHTEPECaX CBOETO 370POBbs, BEICHUS
310pOBOTO 00pa3a *KHU3HU (3A0POBOE MUTAHHE, COATAHCUPOBAHHBIN PEKUM 3aHIATUN U OTIbIXA,
perymsipHast (pu3ndecKasi akTHBHOCTH);

c(hOpMHUPOBAHHOCTHIO HaBbIKA Pe(ICKCUH, MPU3HAHUEM CBOETO MpaBa Ha OLIMOKY U TAaKOro
e MpaBa APyroro 4yeaoBeKa.

JKO0JIOrMYeCKOe BOCIIUTAHHE:

OpUEHTallell Ha NpUMEHEHHEe MaTeMaTHMYeCKUX 3HaHWM i1 peleHus 3anad B o0riacTu
COXPAHHOCTH OKPYKaloIIel cpeiabl, IUIAHUPOBAHUS IOCTYIKOB M OLEHKH KX BO3MOXKHBIX
MOCIEICTBUI JJIs1 OKPYKAIOLIEH CPEJIbL;

OCO3HAHMEM TTI00ATFHOTO XapaKTepa IKOJOTHIECKUX MPOOJIeM U MyTel X perieHus.

JInuHOCTHBIE pe3yabTaThl, 00eceYuBAOIINe AJaNTALHI0 00yYal0IIerocs K
U3MEHSIIOIMMCS YCJI0BUSM COLUAIBHOI U NPUPOAHOIi Cpeabl:

T'OTOBHOCTBIO K ﬂeﬁCTBHHM B YCJIOBUAX HCOHpe)leJ'IéHHOCTI/I, IMMOBBIIICHUIO YPOBHSA CBOECMH
KOMIIECTCHTHOCTH YC€PE3 NPAKTHUCCKYIO ACATCIBHOCTE, B TOM YHUCJIC YMCHHUEC YUYHUTHCA Y JPYIUX



Jro/1el, MpuoOpeTaTh B COBMECTHOM J1€ATEIbHOCTH HOBBIE 3HAHMSA, HABBIKA M KOMIETCHLIUH U3
OIBITA JIPYTUX;

HE00X0AUMOCTBIO B (POPMHUPOBAHNHU HOBBIX 3HAHUH, B TOM 4Hcie (GOpMyTUpOBaTh UICH,
HIOHATHS, TUIIOTE3bl 00 0OBEKTaX U SIBJICHUSX, B TOM YHCIIE paHEEe HE U3BECTHBIX, OCO3HABATh
neUIUTH COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;
CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATB CTPECCOBYIO CUTYALHIO
KaK BbI30B, TPEOYIOIINN KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMbIE PEILICHUS U ACHCTBUS,
(bopMynHupoBaTh U OLICHUBATh PUCKHU U IOCIEACTBHS, (POPMUPOBATH OIIBIT.

METAINPEAMETHBIE PE3YJIbTATbBI

MertanpeamMeTHble  pe3ylbTaTbl OCBOCGHHS TMpPOrpaMMbl  ydeOHOro Kypca «Amnrebpa»
XapaKTePU3YIOTCS OBJIAJICHUEM YHUBEPCANbHLIMU ROZHABAM ETNbHBIMU OeLiCMBUAMU,
VHUBEPCANbHLIMU KOMMYHUKAMUGHBIMU O0elicmMEUAMU u
VHUBEPCATIbHLIMU PeZYIAMUBHBIMU OCLICIEUIMU.

1) Vuueepcanvnvie noznasamensmuie Oeticmsus obecneyusarom Gopmuposanue 0a306bix
KOZHUMUBHBIX NPOYEecco8 00yuaowuxcsa (0ceoeHue mMemooos NO3HAHUSL OKPYIHCAIOWe20 MUpa;
npuMeHeHue 102U4eCcKUX, UCC1e008amenbCKUX onepayull, yMeHui pabomams ¢ ungopmayuei).

Ba3oBble 1oruyeckue aeicTBUA:

BBIABJIATH U XapPaKTCPU30BATh CYHICCTBCHHBIC ITPU3HAKN MATEMATHICCKUX O6”I)CKTOB,
MOHATHUH, OTHOLICHUN MEXy TOHATHAMU; (GOPMYITUPOBATH ONpEAeTICHUs OHATHI;
yCTaHABIUBATh CYIICCTBEHHBIN MPU3HAK KiIacCU(UKAIIIN, OCHOBAHUS JIJIs1 0000IIECHUS U
CpPaBHEHMSI, KPUTEPUH ITPOBOAMMOIO aHAJIN3A;

BOCIPUHUMATh, POPMYIHPOBAThH U MPEOOPa30BBIBATH CYKIEHUS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U OOIINE; YCIOBHBIE;

BBIABJIATH MAaTCMATUYCCKUC 3aKOHOMCPHOCTH, B3aUMOCBA3U U IMIPOTUBOPECUNA B @aKTaX,
JTAaHHBIX, HAOMIOICHUSX U YTBEP)KICHUAX; MPEeAaraTh KpUTEPUH [Tl BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JIeaTh BBIBOJIBI C MCIIOJIb30BAHNEM 3aKOHOB JIOTUKH, J€AYKTUBHBIX U MHYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKJIFOUEHHH 110 aHAJIOTHH;

pa3dupaTh J0Ka3aTeIbCTBA MATEMAaTHYECKUX YTBEPKACHUH (IIPSAMbIE U OT IIPOTUBHOTO),
IIPOBOJIMTH CAMOCTOSITEIbHO HECIIOKHBIE I0KA3aTeIbCTBA MATEMAaTHYECKHUX (DAKTOB,
BBICTPAaNBATh APT'YMEHTAIUIO, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBAThH
COOCTBEHHBIEC PACCYKICHNUS,

BBIOMPATH CIIOCO0 pelieHus yueOHoH 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEICHUS,
BbIOMpATh HanbosIee MOAXOAAIIMMI ¢ YIETOM CaMOCTOSITENbHO BBIAECICHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBaTelbCKUE AeiiCTBUS:

HCIIOJIb30BaTh BOMPOCH! KaK UCCIICI0BATEIIBCKII HHCTPYMEHT IMO3HAHUS;, (POPMYITHpPOBATH
BONPOCHI, GUKCHUPYIOIIUE MPOTUBOPEUHE, TPOOIEMY, CAMOCTOSITENILHO YCTAaHABIUBATh
HCKOMOE U JaHHOE, (OPMUPOBAThH TUIIOTE3Y, apTYMEHTUPOBATH CBOIO MO3UIUI0, MHEHHE;
MIPOBOJMTH MO CAMOCTOATEIHFHO COCTABIIEHHOMY IJIAaHY HECTIOKHBINA HKCIIEPUMEHT,
HEeOOJIBIIIOE MCCIIEIOBAHUE 110 YCTAHOBJIEHUIO 0COOCHHOCTEH MaTeMaTHUYEeCKOTO O0BEKTA,
3aBHCHMOCTEN 00BEKTOB MEXIY COOOI;

CaMOCTOSITEIIEHO (POPMYTUPOBATH O0OOIIEHUS ¥ BBIBOIBI IO PE3yJIbTaTaM MPOBEIEHHOTO
HaOII0IeHUs, ICCNIEIOBAHNUS, OLICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3yIbTaTOB, BEIBOJIOB
1 0000IIIEHUH;

MIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHUE MPOIIECCa, a TAKKE BBIIBUTATh MPEIOIOKEHUS O €ro
paSBI/ITI/II/I B HOBBEIX YCJ'IOBI/ISIX.

Pabora ¢ undopmanmeii:



e BBIIBJISATH HEJOCTATOYHOCTH U M30BITOYHOCTh HH(POPMALINH, TAaHHBIX, HEOOXOTUMBIX JJIs
peIIeHHS 3a1a9H;

e  BbIOMpATh, AaHATM3UPOBAThH, CHCTEMATU3UPOBATH U HHTEPIIPETUPOBATH MH(OPMAITUIO
Pa3IUYHBIX BUIOB U GOPM IpEICTABICHNUS;

e BbIOUpATH GOPMY MpeACTaBICHUS HHPOPMALIMU U WILTIOCTPUPOBATh pellIaeMble 3a/1aun
CcXeMaMH, JrarpaMMaMy, HHOU TpapuKoN 1 UX KOMOMHAIMSIMH,

e OIICHUBATh HAAEKHOCTh MH(OPMAIIMH 110 KPUTEPHSIM, IPEIOKEHHBIM YUUTEIIEM WU
cOpMyITHUPOBAHHBIM CaMOCTOSITEIIBHO.

2) Yuueepcanvrvie KOMMYHUKAMUGHbBLE Oelicmeus — 0becneuusaiom  chopmMupo8aHHOCb
couuaﬂbelx HABbLIKOB 06yqa}0u4uxc;z.
Oo0uenue:

. BOCIIpUHUMATh U (bOpMy.HI/IpOBaTI) CYXKIACHUA B COOTBCTCTBHHU C YCJIOBHUAMU U LCIISIMU
OOIIEHHS; ICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHUS B YCTHBIX M MUCHMEHHBIX
TCKCTaX, AaBaTh IMMOACHCHUSA IO XO0A4Yy PCIICHUA 3a1a4, KOMMCHTHUPOBAThH HOJ'Iy‘-ICHHI:IfI
pe3ynbTar;

e B X0Je 00CYXICHHS 33/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKAaeMON TEMBI, TPOOIIEMBI,
peraemMoii 3a/1a4M, BEICKa3bIBaTh UJIEH, Hall€JICHHbIE Ha MIOMCK PEIIEHUs; CONIOCTABISATH CBOU
CYXKACHHS C CY>)KIEHUSIMU JIPYTUX YUYaCTHUKOB JAMAiora, OOHapyKUBaTh pa3inune U CXOACTBO
NO3ULIMHI; B KOPPEKTHOU opme (PopMyTupoBaTh pa3HOIIACHS, CBOM BO3PAKECHHUS;

e TPEICTABISATH PE3YIbTATHI PEIICHHS 33]1a4H, SKCIIEPUMEHTA, UCCIIETOBAHUS, TIPOCKTA;
CaMOCTOATENIbHO BBIOUPATh (pOpMAT BBICTYIJICHUS C YUETOM 33]1a4 IPE3EHTALUH U
0COOEHHOCTEHN ayAUTOPUH.

CoTpyanunuecTBo:

e IIOHMMATbh U UCIIOJIb30BATh IPEUMYILECTBA KOMAHAHON U MHIMBUAYAIbHON pabOThI U
peleHrH y4eOHbIX MaTEMaTHUECKUX 3a71ay;

e IPUHUMATH IIEJIb COBMECTHOM JI€ATEIbHOCTH, TUIAHUPOBATh OPraHU3ALINI0 COBMECTHOM
paboThI, pacrpenessiaTh BUIbI paboT, JOroBapuBaThHCs, 00CYXKIaTh MPOLECC U PE3yIbTaT
paboTbI; 06001aTh MHEHHS HECKOJIBKUX JIIOJICH;

e Y4acCTBOBAThH B IPYMIOBHIX opMax pabOThI (00CYKaeHUSI, 0OMEH MHEHUSMH, MO3TOBBIC
LITYPMBI U JIp.);

e BBINOJHATH CBOIO YaCTh paOOTHI M KOOPJAMHUPOBATH CBOM JICHCTBUS C IPYTUMH YICHAMHU
KOMaH/Ibl;

e OIICHWBATh KAUYECTBO CBOETO BKJIAJIa B OOIIUIT MPOJAYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICHCTBUSI.

3) Vhusepcanvhuvie pecyriamugnsle Oeticmsus 0Oecnedusaiom @GopmMuposanue CMulCI08bIX

VCMAHOBOK U HCUSHEHHBIX HABbIKOG TUYHOCTU.
Camoopranu3anus:

CaMOCTOSITEIIbHO COCTABIJISITh IUIaH, alTOPUTM pEelIeHHs 3aJadu (WM ero 4acTh), BHIOMpATh
crnoco0 pemeHUss ¢ Y4ETOM HMMEIOUIMXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHHH ¢ y4ETOM HOBOW MH(OPMAIIUU.

CaMOKOHTPOJIb:

e BJAJETh CIIOCOOAMHU CAMOIPOBEPKU, CAMOKOHTPOJISI IPOIlecca U pe3yiibTaTa pelieHus
MaTeMaTUYECKOH 3a1a4u;

e IPEABUACTH TPYIAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IIPU PELICHHUH 3a1a41, BHOCUTD
KOPPEKTHBBI B ICATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, HAlJIGHHBIX OIIMOOK,
BBISIBJIEHHBIX TPYAHOCTEH;



e OIICHUBATh COOTBETCTBUE PE3YJIbTATa JACSATEILHOCTH MOCTABICHHOM LIEJIN U YCIOBUSIM,
OOBSICHATH IPUYHHBI JOCTIDKEHHSI WITH HEJOCTIKSHHS 11EJIH, HAXOAUTh ONIHOKY, JaBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

OcBoeHne yueOHOTO Kypca «Anredpa» Ha ypOBHE OCHOBHOT'O OOIIETO 00pa30BaHUS JOJKHO
o0ecrieuynBaTh JOCTHKEHUE CIIETYIOUINX MPEAMETHBIX 00pa30BaTEIbHbBIX PE3yIbTaTOB:

7 KJIACC

Yucia 1 BLIYUCIECHUSA

HaxonuTh 3Ha4eHUs1 YUCIIOBBIX BBIPAXKEHUI; IPUMEHATh Pa3HOOOpPa3HbIE CIIOCOOB! U MPUEMBI
BBIUUCIICHUS] 3HAYEHUH APOOHBIX BBIPAKEHHUH, COAep)KalluX OOBIKHOBEHHBIE U JECSTUYHBIC
poowu.

[TepexoauTs OT OJJHON (OPMBI 3aIMCH YHCEN K IPYToif (peoOpa3oBhIBATh AECATUYHYIO IPOODH
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YACTHOCTH B OECKOHEUHYIO JECATUYHYIO
TpOOB).

CpaBHHBATh U yNOPAI0YUBATh PALIMOHATIBHBIC YUCIIA.

OKpyrysTh YnCIa.

BBINONHATE NPUKUIKY U OLIEHKY pe3yibTaTa BBIUYMCICHUH, OLEHKY 3HAUYEHUH 4YMCIOBBIX
BBIPAJKECHUM.

BBInonHATE 1eHCTBUS CO CTENEHAMHU C HaTypaJbHBIMH ITOKa3aTENIIMU.

[TpumeHsTh TPU3HAKH JIEIIMMOCTH, Pa3IoKEHNUE Ha MHOKHUTEIN HATYPAIbHBIX YHCEIL.

Pemate NpakTUKO-OPMEHTHPOBAHHBIE 3aJaud, CBS3aHHBIE C OTHOLICHHWEM BEJIMYMH,
MPONOPIIMOHATFHOCTHIO BEIMYHH, POIIEHTAMH; HHTEPIIPETUPOBAThH PE3YJIbTAThl PELICHHUS 33124
C y4éTOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMU PacCMaTpUBAEMbIX OOBEKTOB.

AulredpanyecKue BbIPasKeHUs

Hcnonb30BaTh anreOpandeckyto TEPMHHOJIOTHIO M CHMBOJIMKY, MPUMEHATh €€ B Ipolecce
OCBOEHUS y4eOHOro MaTepuana.

HaxonuTh 3HaueHHs OYKBEHHBIX BBIPAKEHHUH MPU 3aJaHHBIX 3HAYEHUSIX EPEMEHHBIX.

BbImonHsaTe mpeoOpa3oBaHMsl LEJNOr0 BBIPAKEHUS B MHOTOWIEH IPUBEIECHUEM I0I00HBIX
CJIaraeMbIX, PaCKpbITHEM CKOOOK.

BbINOAHATS YMHOXKEHHE OJJHOWIEHA HA MHOTOWIEH U MHOTOYWIEHAa HA MHOT'OWIEH, IPUMEHSITh
(bopMyIbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCy1IecTBIATh pa3yiokKeHHEe MHOTOWIEHOB Ha MHOXHTEIHU C MIOMOIIBIO BEIHECEHHUS 32 CKOOKH
o0IIero MHOMHUTENS, TPYNNHUPOBKH ClIaraeMblX, HpPUMEHEHHUs (OpMya COKpaIIEHHOIO
YMHOXEHHUSI.

[TpumensTs npeoOpa3zoBaHKss MHOTOWIEHOB I PELICHUS PA3UYHBIX 33/1a4 U3 MAaTEeMaTUKH,
CMEXHBIX IIPEIMETOB, U3 PEATbHON ITPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTENEHEH C HATypalbHBIMU MOKa3aTeNsIMU JJIs MpeoOpa3oBaHus
BBIPAYKECHHUIA.

YpaBHeHHS U HEPABEHCTBA

Pemiate nuHElHbIE ypaBHEHHS C OJHOM NEPEMEHHOM, NMPUMEHss MpaBuja Iepexona OT
HCXOJHOIO0 YpaBHEHUS K paBHOCHUIBHOMY eMy. lIpoBepsTb, SBIIAETCS JIM YHUCIO KOpPHEM
ypaBHEHHUSI.

[TpumensTh rpaduuecKkre METOIbI P PELICHUHN JIMHEHHBIX YPABHEHUH U UX CUCTEM.

[TonGupate mpUMepsl Map YUCEIN, SBISIONIMXCS PEIICHUEM JIMHEHHOTO0 ypaBHEHHUS C JABYMS
NEPpCMCHHBIMU.



CTpouTh B KOOPJIMHATHON MIOCKOCTHU TpadUK JIMHEHHOTO YpaBHEHHsI C ABYMS IEPEMEHHBIMU;
MOJIb3YACh IpaUKOM, IPUBOAUTH IPUMEPHI PEIICHHS YPaBHEHHUS.

Pemate cucrteMbl ABYX JIMHEHMHBIX YpPAaBHEHUH C JABYMs II€PEMEHHBIMM, B TOM 4YHCIIE
rpauvecKy.

CocTaBiATh U pellaTh JUHEWHOE YpaBHEHUE WM CUCTEMY JIMHEWHBIX YPaBHEHUH 110 YCIOBHIO
3a7la4i, HHTCPIPETUPOBATE B COOTBETCTBHUU C KOHTCKCTOM 3aJa4dun HOJ'Iy‘—IeHHBII\/'I pE3yJIbTAaT.

Koopauuatel n rpadpuku. ®yHkuumn

N300paxaTh Ha KOOPAMHATHOM MPSIMOW TOYKH, COOTBETCTBYIOIIHME 3aaHHBIM KOOpAWHATAM,
Jy4d, OTPE3KH, MHTEPBAJIbI; 32 MUCHIBATh YMUCIIOBBIC TIPOMEXKYTKU Ha alreOpandeckoM s3bIKe.

OTMeuaTh B KOOPAWHATHON TUIOCKOCTH TOYKHM IO 33JaHHBIM KO OpAMHATaM; CTPOUTDH I'padKH
muHeNHbIX QyHKIMH. CTpouTtsh rpaduk pyHkuuu y = | x 1.

OmnuceiBaTh ¢ MOMOIIBIO (PYHKIMH HU3BECTHBIC 3aBUCHMOCTH MEXIY BEINYNHAMHU: CKOPOCTb,
BpeMsl, PACCTOSHUE; II€HA, KOJIMYECTBO, CTOMMOCTB; INPOU3BOIAUTEIBHOCTb, BPEMs, OOBEM
paboTHI.

HaxonuTh 3HaueHne QyHKIMU TI0 3HAYCHUIO e€ apryMeHTa.

[Tonnmate Tpaduueckuii crmoco0 TNpeacTaBIeHHS W aHalu3a WHQOpMAIMW; H3BJIEKATh U
MHTEPIPETHPOBATH MHPOPMALIMIO U3 TPAPHUKOB pPeaTbHBIX MPOLECCOB U 3aBUCUMOCTEH.

8 KUIACC

Yuciaa 1 BLIYUCIECHUA

[TpumeHsATh TOHATHE apu(PMETHIECKOTO KBAAPATHOTO KOPHS; HAXOAUTh KBAJpaTHBIE KOPHH,
WCTIONIB3YSl TPU HEOOXOMMMOCTH KaJbKYJSATOp; BBINOJHATH NPEeoOpa3OBaHUs BBIPAKEHUH,
coJiepKalluX KBaJpaTHbIE KOPHU, UCTIOIb3Ys CBOWCTBA KOPHEH.

Hcnonp30BaTh 3aicH OOJIBIINX M MAJBIX YHCEIT C IIOMOIIBIO JECATUYHBIX APOOCH U CTETICHEH
yucaa 10.

AulredpanyecKue BbIPasKeHUs

[lpuMeHATh TOHATHE CTENEHW C LeNbIM IOKa3aTeleM, BBIIOJHATh IpeoOpa3oBaHUs
BBIPAXKEHUI, COAEPIKAINX CTEIIEHU C LIEJIBIM IIOKA3aTEIIEM.

BeInonHATE TOXK/A€CTBEHHBIE TPe00pa30BaHus PallMOHAIBHBIX BBIPAKEHUH HAa OCHOBE MPABUII
JENCTBUI HaJl MHOTOUWIEHAMH U alreOpandecKUMH IpOo0siMu.

PacknanbiBaTh KBagpaTHBIA TPEXUICH HA MHOKUTEIH.

[IpumeHATh peoOpa30BaHMs BBIPAKEHUH NJIS PEIEHUs] pa3IMYHbIX 3a/lady U3 MAaTeMaTUKH,
CMEXKHBIX IIPEAMETOB, U3 PEAIBHON ITPAKTUKH.

YPaBHeHI/IH U HEPABEHCTBA

Pematp nuHelHbIE, KBaPATHBIE YPAaBHEHMSI U PALlMOHAJIbHBIE YPAaBHEHUS, CBOIAILMECS K HUM,
CUCTEMBI IBYX YPaBHEHHH C IBYMs IIEPEMCHHBIMHU.

IIpoBOoaUTE IPOCTEHINNE MCCIECIOBAHMUA YPAaBHEHMM M CUCTEM YPABHEHUH, B TOM YHUCIE C
IPUMEHEHUEM TrpauyecKuX NpeAcTaBlIeHUN (YCTaHABIMBATh, MUMEET JIM YpPaBHEHUE WIU
CUCTEMA YpPaBHEHUN PELIEHUS, €CIIU UMEET, TO CKOJIBKO, U TIp.).

[lepexoauTs OT c0BeCHOU (HOPMYITHPOBKH 3a7a9d K €€ anreOpandecKoi MOACIH C TIOMOIIBIO
COCTaBJICHUSl ypPaBHEHUS WJIM CHCTEMbl ypaBHEHUI, MHTEPIPETUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 3a/1a4y TOJIy4ECHHBIN pe3ynbTar.

IIpuMeHATH CBOICTBA YMCIIOBBIX HEPABEHCTB I CPABHEHMSI, OLICHKH; pEIIAaTh JIMHEWHBIE
HEpaBEHCTBA C OJHOM IEPEeMEHHOM M MX CHCTEMBI; JaBaThb TI'paQUUECKyl0 HIUIIOCTPALUIO
MHO’KECTBA PEILICHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA



[loHnMaTh W UCTONB30BaTh (PYHKIIMOHATHHBIE TOHSATUS U S3bIK (TEPMHUHBI, CUMBOJIHYECKHE
0003HaueHMsI); OTIPEACIATh 3HaUCHHE (PYHKIMH 110 3HAYEHUIO apryMeHTa; ONMpPEeesiTh CBOUCTBA
¢yHkuuu no e€ rpaduky.

Ctpouth rpaduku 3jeMeHTapHbIXx GQyHKIuMA Bumay = K/X,y=x%y= X3 F\/x, y=
IxI; omuceiBaTh cBOIiCTBa 4YMCIOBON (pyHKIMU 1O €€ rpaduky.

9 KJIACC

Yuciaa 1 BLIYUCICHUSA

CpaBHUBATh U yHIOPALOYUBATh PALIMOHAIBHBIE U UPPALIMOHAIILHBIC YHCIIA.

BemmonusaTe apudmMeTHueckue ASWCTBUS C PALMOHANBHBIMHU YHUCIAMH, COYETas YCTHbBIE H
MACBMEHHBIEC TPUEMBI, BBIITOJIHAT BBIUUCIICHNS C UPPALMOHAIBHBIMYA YUCIIAMH.

Haxoauth 3HaueHWs cTeneHed C LEIbIMU MOKA3aTeNIMM M KOpPHEH; BBIYMCIATH 3HAYCHMS
YHCJIOBBIX BBIPAXKCHHH.

OKpyrJsITh JE€HCTBUTENIBHBIE YNCIIA, BBIOIHATh NPUKUIKY PE3y/IbTaTa BBIUMCICHUM, OLIEHKY
YHCJIOBBIX BBIPAXKCHHH.

YpaBHeHHUS U HEPABEHCTBA

Pemath juHeiHbIE W KBaJpaTHbIC YPaBHCHUS, YPABHEHHUS, CBOIAIIMECS K HUM, TPOCTEHIIIHE
JIPOOHO-PAIMOHAIEHBIC YPABHECHHUS.

Pemath cucTeMbl JBYX JHUHEHHBIX YpaBHEHHH C ABYMsI MEPEMCHHBIMH M CHCTEMBI JIBYX
ypaBHeHHfI, B KOTOPBIX OJHO YPAaBHCHHEC HC ABJIACTCA JIMHEHHEBIM.

PermaTth TekcTOBBIE 3a/1a4K anreOpandeckuM CIOCOOOM C TMOMOINBIO COCTABICHHS YPaBHEHHS
WJI CUCTEMBI IBYX YPAaBHEHHH C JBYMS IIEPEMEHHBIMHU.

[TpoBoANTH MPOCTEUIINE UCCIACIOBAHHUS YPAaBHEHUH M CHCTEM YpaBHEHHIA, B TOM YHCIE C
MpUMEHEHHEeM TrpadUvecKux NpeACTaBICHUN (YCTaHABIMBATh, MMEET I YypPaBHEHUE WA
CHCTEMa YPaBHCHUI PEIICHHs, €CITH UMEET, TO CKOJIBKO, U TIp.).

Perrate nMHEWHBIE HEPABCHCTBA, KBaJpaTHbIC HEPABEHCTBA; M300paXkaTb pEIICHUC
HEPaBCHCTB Ha YHCIIOBOM MPSMO, 3aMMUCHIBAT PEIICHHUE C TOMOIIBIO CHMBOJIOB.

Penrate cucTeMBI JTHHEUHBIX HEPABCHCTB, CUCTCMbI HCPABCHCTB, BKIIIOYAIOMIMC KBAAPATHOC
HEPaBCHCTBO; M300paXkaTh pEIICHHE CUCTEMbl HEPABEHCTB HA YHCIIOBOM MPSMOM, 3alHMCHIBATH
pEIICHUE C TOMOIIBIO CHMBOJIOB.

Hcronb30BaTh HEPABEHCTBA MPHU PEIICHUH PA3IMYHbBIX 33]1a4.

DyHKUUHA

Pacrio3naBath (QyHKIIMM W3Y4YeHHBIX BUAOB. [lOKa3piBaTh CXEMATHYECKH PACIIONIOKEHHE Ha
KOOPJMHATHOH TNIOCKOCTH TpauKOB

dyukimit Buma:y =kx,y=kx+b,y=kix, y=a x> + b x + ¢ ¢,y=x3, y=Vx,y= IxI B
3aBUCUMOCTH OT 3HaY€HUH K03()(PHUIIMEHTOB; ONUCHIBATH CBOMCTBA (QYHKIIHIA.

CtpouTs 1 U300pakaTh CXeMaTUYECKU TPadUKU KBaIPATHUHBIX

(G yHKIMNA, OMUCHIBATH CBOMCTBA KBAAPATHUHBIX (PYHKITUH 1O UX TpaduKram.

Pacrio3naBath KBagpaTuyHyro (YHKIUIO 1O (HopMmyie, TPUBOAUTH MPUMEPHI KBaJAPATUIHBIX
GbyHKIMIA U3 peaIbHOM KU3HU, (PU3UKU, TECOMETPHUHU.

Apudmernyeckas 1 reoMeTpruYecKas NPOrpeccun

Pacnio3HaBaTh apu(MeTHUecKyr0 M TeOMETPUYECKYI0 MPOrpecCUd IPHU Pa3HBIX crocodax
3a1aHusL.

BBINONHATE BBIUKCIEHUS C HUCHOJIb30BaHUEM (OpMyNI N-r0 wieHa apudMeTHUecKol u
reOMETPUUECKON NMPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh WieHb! OCIE0BATEIBHOCTH TOYKAMH Ha KOOPJMHATHON NIOCKOCTH.



Pemartp 3amaum, CBSi3aHHBIE C YMCIIOBBIMH IIOCJIENO0BATEIBHOCTSAMHU, B TOM
peanbHOM JKHU3HU (C UCTIOIb30BAaHUEM KaJIbKYISITOPa, HU(POBBIX TEXHOJIOTHUH).

TemaTnveckoe IJIaHUPOBAHUE

7 kJjacc.

Auareopa. (Makapsbiues 10.H.), 3 4 B Hexe10.

YUCJIC 3aJa4n U3

Ne n/nn Tema KonunuecTBo
4acoB
1. BeIpaxeHus1, TOK1ECTBA, YpaBHEHUS 224
2. OyHKINU 114
3. CreneHb ¢ HaTypaJbHBIM IOKA3aTENEM 114
4. MHorouneHsl 1749
S. DopMyIIBI COKPALIEHHOTO YMHOXKEHUS 194
6. CucreMbl TMHENHBIX YpaBHEHUH 164
7. [ToBTOpEHME 64
Bceero 102 4
8 kiacc.
Auareopa. (Makapbiues 10.H.), 3 4 B Hexeu10.
Ne n/nn Tema KomnuecTBo
4acoB
1. Panmonaneueie 1pobu 234
2. KBanpaTHble KOpHU 204y
3. KBanpathsie ypaBHEHMS 224
4. Hepasenctsa 194
S. CreneHs ¢ LETbIM [10Ka3aTeaeM. DJIEMEHTBI CTATUCTUKH 1249
6. HroroBoe moBTOpeHne kypca ainreOpsl 8 kiacca 64
Bcero 1024
9 kJacc.
Auareopa. (Makapsprues 10.H.), 3 4 B Heneuro.
Ne /m Tema KonnuecTtso
4acoB
1. KBangpartuunas GpyHKIus 224




2. YpaBHEHUS 1 HEPABEHCTBA C OJTHOM MEPEMEHHOMN 144
3. VYpaBHEHHsI 1 HEPABEHCTBA C IBYMs IEPEMEHHBIMHA 174
4. ApudpmeTrueckas ¥ reOMeTpUIecKast Iporpeccuu 144
5. DneMeHThl KOMOMHATOPUKH U TEOPUHU BEPOSITHOCTEH 134
6. IToBTOpEeHME 224

Bcero 102 4
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