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INOACHUTEJIBHAA 3AIINCKA

Anrebpa sBISIETCS OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOTO OOIIEr0 OOpa3oBaHMSA: OHA
oOecrieunBaeT U3y4yeHHe APYruxX JTUCHUIUINH, KaK €CTeCTBEHHO-HAYYHOI0, TaK U TYMaHUTapHOTO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAUMO AJIs MPOJOKEHHUsS 00pa30BaHusl U B MOBCEAHEBHON XKU3HU.
PazButue y oOydaromuxcs Hay4yHBIX TPEACTABICHUH O TPOUCXOKICHHH M CYIIHOCTH
anreOpandeckux aOCTpakiui, CIoco0e OTpaKeHWs MaTEeMaTHYeCKOH HAayKOW SIBICHUH U
MPOLECCOB B MIpHUpOJEe U OOIIECTBE, POJIM MATEeMATUYECKOTO MOJICTHPOBAHUS B HAyYHOM
MO3HAHUM U B MPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS U KayeCTB
MBIIUICHHSI, HEOOXOAMMBIX Uil aJalTallid B COBPEMEHHOM IH(poBoM oOmiecTBe. M3yuyenue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHHs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTH CBOU
NENCTBUS U BBIBOJBI, (GOpMYyIUpoBaTh yTBepkaeHUs. OcBoeHHE Kypca anredpbl o0ecredynBaeT
pa3sBUTHE JIOTHYECKOTO MBIIICHUS OOYYalOUIMXCSA: OHM HCIONB3YIOT JIEAYKTUBHBIE U
UHIYKTHBHBIE PACCYXACHUs, 0000IIeHNE M KOHKPETH3aIUIo, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenne anreOpe mpeanonaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSITENBHON NeATeIbHOCTH
oOydJaromuxcsi, TOSTOMY CaMOCTOSITENIbHOE peIIeHHEe 3aj]ady  SBJSeTCs  peaju3anuei
JeSITeILHOCTHOTO TMPUHIINTIA 00yJIeHUSI.

B crpykrype mnporpammbl y4eOHOro Kypca «AnredOpa» s OCHOBHOTO OOIIEro
0o0pa3oBaHUsl OCHOBHOE MECTO 3aHHUMAIOT COJep)KaTelbHO-MeTonuYeckue auHuu: «Yucna u
BBIUUCIICHUSY, «ANreOpandeckue BBIpAKEHUS», «YPaBHEHHS U HEpaBEHCTBa», «DYHKIHUMY.
Kaxnas u3 3Tux comepkaTeabHO-METOAMYECKHIX JIMHUI pa3BUBACTCA HA MPOTHKECHUH TPEX JIeT
U3y4eHHs Kypca, B3aMMOJICHCTBYS C IPYTMMH €ro JIMHUSAMH. B Xone n3ydeHus: yueOHOro Kypca
00y4JaroIuMCsl TPUXOAUTCS JIOTHUECKH PaCCyKAaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBsI3U ¢ 3TUM B mporpammy y4eOHOTo Kypca «Anredpay BKIOYEHBI HEKOTOPHIE OCHOBBI
JIOTHKH, TPEICTABICHHbIE BO BCEX OCHOBHBIX pa3lieliax MaTeMaTH4YecKOro oOpa3oBaHUS H
CIOCOOCTBYIONIHE OBJIaICHUIO 00yJarOIIUMHUC OCHOB YHUBEPCATHHOTO MAaTEMaTHYECKOTO SI3bIKA.
ConepxaTebHOM M CTPYKTYPHOHM OCOOEHHOCTBIO y4eOHOTO Kypca «AnreOpay» SBISIETCS €ro
UHTETPUPOBAHHBIN XapakTep.

Copneprxanue JIMHUM «HuUCIa ¥ BBIYUCICHUS» CITY>KUT OCHOBOM JUIs TaIbHEHIIIEr 0 U3YYEeHUS
MaTeMaTHKH, CIOCOOCTBYET Ppa3BUTHIO y OOyYarOIUXCS  JIOTMYECKOTO  MBIIIICHHS,
(bOpMHpPOBAHNIO YMEHHSI TOJB30BAThCS ANTOPUTMAMHM, a TAK)Ke MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAMMBIX JJISi MOBCEJHEBHOM XM3HHU. Pa3BUTHE MOHATHA O YMCIEe Ha YpOBHE
OCHOBHOT'O 00I[ero 0oO0pa3oBaHUsl CBSI3aHO C PAllMOHAIBHBIMH U UPPALMOHATIBHBIMH YHCIAMH,
(dhopMHUpPOBAHUEM TIPEACTABICHUIN O NEHCTBUTEIHHOM 4HMCie. 3aBEPIICHUE OCBOCHUS YHUCIOBOM
JUHUW OTHECEHO K CpeHeMY o0IIeMy 00pa30BaHHUIO.

Conepxanue JByX anreOpaueckux JHMHUH — «AJnreOpanyeckue BBIPAXKECHUA» U
«YpaBHEHUS U HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHHIO Y 0OYUAIOLINXCS MATEMATUYECKOTO
ammapara, HeoOXOMMOTO JUTS PEIICHHS 3a7ad MaTeMAaTHKH, CMEXHBIX NMPEAMETOB U MPAKTHKO-
OPUEHTHPOBAaHHBIX 3a7a4. Ha ypoBHe OCHOBHOTro oO0miero oOpa3oBaHHsS y4eOHBIM MaTepual
IPYNIUpPYeTCs BOKPYT pPAalMOHAIbHBIX BBIpaKeHUH. AnreOpa JAEeMOHCTPHpPYET 3HaAueHHE
MaTeMaTHKH KaK sI3bIKa JJIS TOCTPOCHUS MATeMaTHYECKUX MOJEJeH, ONMHUCaHHs MPOLECCOB U
SBJIEHUHN peallbHOTO Mupa. B 3amaunm oOydeHust anredpe BXOAAT TaKKe JajbHeilllee pa3BUTHE
QITOPUTMUYECKOTO  MBINUICHUS, HEOOXOAWMOTO, B YaCTHOCTH, IS OCBOCHHS Kypca
UHPOPMATUKK, M OBJAJCHHE HaBbIKAMU JEAYKTUBHBIX paccyxnaeHuil. I[IpeoOpazoBanue



CHMBOJIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHMS, CTIOCOOHOCTEH K MaTEMaTHYECKOMY
TBOPYECTBY.

Cognepxanne  (QyHKIMOHATbHO-TpAaUYECKOW JIMHMM  HAIEICHO Ha  IOJIYYCHHE
00y4aromuMucs 3HaHu| 0 QYHKIMAX KaK BaKHEHIIe MaTeMaTHUeCKON MOJIENU JJis OTIMCAHUS U
UCCJIEIOBaHMsI PAa3HOOOPA3HBIX MPOIIECCOB M SIBICHUUW B mIpupone M odmiectBe. M3yueHue
MarepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYaIOUIMXCS YMEHHUS HCIIONIB30BaTh pa3IHMyuHbIC
BBIPA3UTEIbHBIC CPENICTBA SI3bIKA MAaTEMaTUKH — CIIOBECHBIC, CHMBOJWYECKHUE, rpaduueckue,
BHOCHT BKJIaJ] B JOPMHUPOBAHUE MPEACTABICHUN O pOJIM MATEMATUKHU B PA3BUTUU [IUBUWIIU3ALMU U
KYJIBTYPBI.

Cornacno yueOHOMY MIaHy B 7-9 Kiaccax u3ydaercs yueOHbIN Kypc «AnreOpay, KOTOPBIH
BKIIIOYAET CJICAYIOIINE OCHOBHBIC pa3feNbl colepkaHus: «Yucna W BBIYMCICHHS,
«AnreOpanyecKkue BhIpaKEHUs», «Y paBHEHUS U HEPABEHCTBaY, «DyHKIUNY.

Ha mn3yuenue yuebHoro Kypca «Anredpa» orBoautcs 306 yacos: B 7 kitacce — 102 gaca (3
yaca B Henento), B 8 kinacce — 102 yaca (3 ygaca B Hegeno), B 9 kimacce — 102 gaca (3 gaca B
HEJIEIIO).

COJAEPKAHUE OBYYEHUA
7 KUIIACC

Yuciia 1 BLIYUCICHUSA

JpoOu 00bIKHOBEHHBIE U JIECATUYHBIE, IEPEX0]] OT OJAHOM (POPMBI 3aIIUCH APOOEH K JPyroH.
[TonsiTE pPaLlMOHAIBHOIO YMUCIIA, 3allMCh, CPABHEHHE, YNOPSJOYMBAHUE PALMOHAIBHBIX YHUCEIL
Apudmernueckue 1eHCTBUS C pallMOHAIBHBIMY YKciiaMu. Penenue 3a1a4 u3 peanbHOM NPaKTUKU
Ha YacTH, Ha JPOOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelleM: OIpe]esieHHe, peodpa3oBaHue BBIPAKEHUH Ha
OCHOBE OIpE/EICHHUs, 3aiCh 00IbIUX Yncen. [IponenTsl, 3an1ch MIPOLEHTOB B BUJE APOOH U
IpoOu B BHJIE NPOIEHTOB. TpHU OCHOBHBIC 33[a4d Ha MPOIICHTHI, PEUICHUE 33a]ad U3 pealbHOU
MPAKTHKH.

[TpuMeHeHne TPU3HAKOB IE€IMMOCTH, Pa3JI0KEHNE HA MHOXKUTEIN HATYPaJIbHBIX YHCEI.

PeanibHble 3aBUCMMOCTH, B TOM YHCIIE TIpsiMasi U 0OpaTHas MPOIOPIMOHAIBHOCTH.

Auredpanyeckue BbIpasKeHUs

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUS C NEPEeMEHHOM. JlomyCcTUMBbIE 3HA4YEeHUS
nepeMeHHbIX. [IpescTaBieHre 3aBUCUMOCTH MEXTy BEIMUMHAMU B Buje GopMyibl. Beruncnenus
no ¢gopmynam. I[Ipeo6pa3oBanue OyKBEHHBIX BBIPAKEHUH, TOXKAECTBEHHO PABHBIE BBIPAXKECHMS,
npaBuiia npeoOpa3oBaHusi CYMM M IPOU3BEIECHUH, MpaBWila PACKPBITUA CKOOOK U NMPUBEICHUS
MOJI0OHBIX CIaraeMbiX.

CBolicTBa CTENIEHN C HATYPAJIbHBIM I10Ka3aTeIIEM.

OpnnHowieHbl 1 MHOrowieHsl. CreneHb MHOrouieHa. Cll0)KeHHE, BBIUYUTAHUE, YMHOKEHHE
MHOTOWIEHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHMS: KBaJApaT CyMMbl M KBaJpaT pPa3HOCTH.
dopmylia pa3HOCTH KBaJpaToB. Pa3inokeHne MHOTOWICHOB HA MHOKHUTEIIH.

YpaBHeHHUs M HEPABEHCTBA

VYpaBHeHUe, KOPEHb ypaBHEHUs, IpaBUiIa MpeoOpa3oBaHMs ypaBHEHUsS, PABHOCHIBLHOCTh
YpaBHEHUM.

JIuHeliHOe ypaBHEHHME C OJHOW IEPEMEHHOW, YHMCIIO KOPHEH JIMHEWHOrO YpaBHEHUS,
pellieHue JIMHEHHBIX ypaBHeHHI. CocTaBieHHME YpaBHEHUH IO YCIOBHUIO 3ajJadd. PemieHue
TEKCTOBBIX 3aJ1a4 C [IOMOLIbIO YPABHEHUM.



JluneliHoe ypaBHEHHE C ABYMs TEPEeMEHHBIMH U ero rpaduk. CucremMa ABYX JIMHEHHBIX
yYpaBHEHHMI € JBYMSI NEpEeMEHHBIMHU. PelieHne cucteM ypaBHEHHH CIIOCOOOM IOACTAHOBKH.
[TpumMepsl pelieHns: TEKCTOBBIX 3aau ¢ IIOMOIIBIO CUCTEM YpaBHEHUH.

DOyHKIUHA

Koopaunara Toukn Ha npsmou. UucioBele NpomMexyTku. PaccrosHue Mexay IByms
TOYKaMHU KOOPJAMHATHOU IIPSIMOM.

[IpsamoyronbHas cuctema koopauHat, ocu OX m Oy. AOcmucca W opauHATa TOYKU HA
KoopanHaTHOM miockocTu. Ilpumeps! rpadukos, 3agaHHbIX (opMmynamu. UYreHue rpadukoB
peanbHbIX 3aBHcHUMocTel. [lonstue pynknuu. I'paduk ¢pynkiuu. CoiictBa GyHkumii. Jluneinas
dynkims, e€ rpapuk. ['paduk dynkuuu y = [X|. [padudeckoe perieHne TMHEHHBIX YpaBHCHUN U
CUCTEM JIMHEHHBIX YPABHEHUMN.

8 KVIACC

Yuciia 1 BBIYMCJICHUSA

KBanparaelii koperb u3 4ywcia. lloHsatue 00 wuppanwoHanbHOM uyucie. JlecaTnyHbie
npUOJIMKEHUST HPPALMOHANBHBIX Yncen. CBoWCcTBa apuPMETHIECKUX KBAJIPATHBIX KOPHEH M MX
IPUMEHEHHE K MpeoOpa30BaHUIO YHCIOBBIX BBIPAKEHUM M BBIYMCIEHUSAM. JlelicTBUTEIbHBIE
yHcla.

CreneHs ¢ 1eqbIM IT0Ka3aTenaeM U e€ cBoiicTsa. CTaHJapTHas 3alych YHCIIA.

Anrebpanyeckue BeIpaKEHUSIAJTeOpandecKue BbIpaskeHus

KBazpaTHblil TpEXUIICH, Pa3I0KEHUE KBAAPATHOIO TPEXWIEHA HA MHOXKHUTEIH.

Anrebpanueckas poOb. OcHOBHOe CBOMCTBO anreOpandeckoil apobu. CioxeHue,
BBIUYUTAHNE, YMHOKEHHE, JICJICHNE airedpandeckux ApoOeil. PammoHanbHble BBIpAKEHUS H UX
npeoOpazoBaHue.

VYpaBHeHMs U HEpaBeHCTBAY pABHEHHMS M HEPABeHCTBA

KBangpatHoe ypaBHeHue, ¢opMmyna KOpHEW KBaapaTHOTO ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHMil, cBOIALIMXCA K JIMHEWHBIM U KBajapaTHbIM. Ilpocteiimne npoGHO-
paloHaIbHbIE YPaBHEHUS.

I'paduueckas MHTEpHIpeTanusl YpaBHEHUH ¢ ABYMS MEPEMEHHBIMU U CHCTEM JIMHEWHBIX
YPaBHEHHUH ¢ IByMs IEpEMEHHBIMU. [ [prMepsl pelieHns: CuCcTeM HETMHEWHBIX YPABHEHHUH C IBYMS
NIEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 areOpandeckuM CriocoOoM.

YucnoBble HEpaBeHCTBA W HMX CBoMcTBAa. HepaBeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCUIBHOCTE HepaBeHCTB. JIuHeilHble HepaBeHCTBA € OJHON mnepeMeHHOW. Cucrtemsl
JIMHEWHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM.

OyHKIMPYHKIUT

[Tonstue ¢pynkuuu. OOGNacTh ONpeaeseHUs] 1 MHOXKECTBO 3HaYeHUH QyHKIuHU. CriocoObl
3aanus QyHKIUH.

I'papux Qynxmuu. UYrenue cBoicTB ¢(yHKIMM 1o e€ rpaduky. Ilpumepsl rpadukos
GyHKIMH, OTpa)karoluX peajbHble MPOLECCHI.

@OYHKINY, ONMUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO MPOMOPIHOHAIbHBIE 3aBUCUMOCTH, HX
rpaduku. Oynxumn y = X2,y = X3, y = VX, y=|x|. ['paduteckoe pemenne ypaBHe M i CHCTEM
YpaBHEHUM.

9 KUIACC
Yucsa v BbIYUCICHUSA



PanyionanbHble yKcia, UPpALMOHATIbHBIE YUCIA, KOHEUHbIE U OECKOHEUHBIE ECATHYHBIC
npoOu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, ICHCTBUTENbHBIC 4YHCIA KaK OECKOHEUYHBIC
JecATUYHbIe ApoOu. B3anMHO 0JTHO3HAYHOE COOTBETCTBUE MEXy MHOKECTBOM JICHCTBUTEIBHBIX
YHCeJl U KOOPJMHATHON MPsIMOM.

CpaBHEeHUE JEWCTBUTENBHBIX 4HUCEl, apu(METHUECKUe HEHCTBUS C JEeHCTBUTEIBHBIMU
YUCIIAMH.

Pa3mepbl 00bEKTOB OKpYXKarOIIEro MUpa, JJINTENbHOCTh IPOLIECCOB B OKPYKAIOILIEM MUPE.

[TpubnnxEHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh MNpuOMMKeHUs. OKpyrjieHue yucel.
[Tpukuaka v OLEHKa pe3yIbTaTOB BEIYUCICHHUMN.

YpaBHeHusI U HEPaBEeHCTBA

JInnelinoe ypaBHeHue. PelieHne ypaBHEeHUN, CBOAAIMXCS K JIMHEUHBIM.

KBanpatHoe ypaBHeHue. Pemienne ypaBHeHM, CBOAAIMXCA K KBaApaTHbIM. bukBanpaTHoe
ypaBHeHuE. [IpuMepsl pelieHus ypaBHEHUM TPETbel M 4eTBEPTOM CTENEHEH Pa3yioKEHHWEM Ha
MHOXHUTEIH.

Pemenne npobHO-panimoHaIbHBIX ypaBHEHUH. Pellienne TeKCTOBBIX 3a1a4 aredpanieckum
METOJIOM.

VYpaBHeHUe C ABYMS INEpeMEHHBIMU U ero rpaduk. PemieHue cucteMm ABYX JMHEMHBIX
YpaBHEHUN C JBYyMs II€pEMEHHBIMU. PeleHue cucreM IBYX ypaBHEHHMH, OJHO U3 KOTOPBIX
JWHEWHOe, a Jpyroe — BTOPOH cTemeHu. ['paduueckas MHTEpHpETaus CUCTEMbl YPaBHEHHI C
JBYMsI IEPEMEHHBIMU.

Pemienue TekCTOBBIX 3a7jay anreOpandeckuM CrocoOoM.

YucnoBsle HEPABEHCTBA U X CBOMCTBA.

Pemienne JNMHEMHBIX HEPABEHCTB C OJAHOM NIIEPEMEHHOW. PenieHue cucreM JIMHEMHBIX
HEpaBeHCTB C OJHOW mnepemeHHOM. KBaapaTHble HepaBeHCTBa. I'paduueckas mHTepnperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

OyHKIMNPYHKIUT

KBagparuunas ¢yukuus, e€ rpapuk u cBoictBa. [lapabona, KOOpAWMHATHI BEPUIUHBI
napaboJIbl, 0Ch CAMMETPHUH TTapadoIIbL.

I'paduxn dyskmmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |x| , u ux cBoiicTsa.

Yucnossle nocae10BaTEIbHOCTH YHCI0BbIE TOCJIeI0BATEIbHOCTH M IIPOrPecCHu

[TonsiTE YMCIOBOM MOCIENOBATENIBHOCTH. 3aJaHUE IMOCIIENOBATEIbHOCTH PEKYPPEHTHOU
bopmynoit u popmysoit N-ro wieHa.

Apudmerndeckas 1 reomerpuyeckas nmporpeccuu. @opmyinsl N-ro 4jaeHa apupmMeTHIecKon
Y TEOMETPUYECKON IPOTPECCUM, CYMMBI IEPBBIX N YWICHOB.

N300paxeHne 4jieHOB apUPMETHUECKON M TeOMETPUYECKOM IMpOorpeccuid TOYKaMu Ha
KOOpPJMHATHOM IJIOCKOCTU. JINHENHHBIN 1 SKCIOHEHIIUAIbHBINA pocT. CI0XKHBIE TPOLEHTHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yJbTaThl OCBOCHUS NPOTpaMMbl y4eOHOro Kypca «Asredpa»
XapaKTEePU3YIOTCA:

1) naTpuoTHYecKoe BOCIIUTAHME:

MIPOSIBJIEHUEM HWHTEpeca K NPOLUIOMY M HACTOAIIEMY POCCHUMCKOM MaTE€MaTHKH,
LIEHHOCTHBIM OTHOILIEHUEM K JOCTH)KCHHMSAM POCCUMCKHX MAaT€MAaTHUKOB U POCCUHCKOU



MaTeMaTU4YEeCKO IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX TOCTHXKEHUH B APYTrUX HAyKax U MPUKIIATHBIX
chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHHUIO OOS3aHHOCTEH TIpaKAaHMHA M peallu3allid ero Ipas,
MPEJICTaBICHUEM O MaTeMaTHYeCKHX OCHOBaX (YHKIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBIICHUH, MPOIIEyp TPakIaHCKOTO o0IIecTBa (HampuMep, BBHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYXJEHUIO ITUYECKUX IPOOJEM, CBA3AHHBIX C MPAKTUYECKUM IPUMEHEHUEM JIOCTHKEHUI
HAyKH, OCO3HAHUEM BaKHOCTU MOPAJIbHO-3TUUYECKUX MPUHIIUIIOB B IEATEIHHOCTH YUEHOTO;

3) Tpy10BO€E BOCIIUTAHUE:

YCTAaHOBKOM Ha AaKTHMBHOE y4YaCcTHME€ B PELICHUM INPAKTUYECKUX 3alad MaTeMaTUYeCKOM
HAIpaBJICHHOCTH, OCO3HAHUEM BaKHOCTH MaTEeMaTHYEeCKOTro 00pa30BaHUs Ha MPOTSHKEHUHU BCei
JKU3HU JJIs1 YCHEIIHON MpOQecCUOHANbHON EATEeIbHOCTH U Pa3BUTUEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYAIbHOW TpPAaeKTOPUH OO0pa3oBaHUA U
YKU3HEHHBIX TUIAHOB C YYETOM JIMUYHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K HMOLIMOHAIILHOMY W A3CTETHUYECKOMY BOCIPHUSATHIO MaTeMaTHUYECKHUX
00BEKTOB, 33/1a4, PEUICHU, PACCYKIECHUN, YMEHUIO BUJETh MaTEMaTHUYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'O NMO3HAHUSA:

OpUEHTAIlel B AESITENbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4HBIX MpeAcTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS 4YelOBEKa, MPHUPOAbBI W OOIIECTBa, MNOHUMAaHUEM
MaTeMaTHYECKOW HayKH Kak CQepbl YeIOBEYECKOW IESTEIbHOCTH, AITAllOB €€ pa3BUTHS H
3HAUMMOCTH JIJISl Pa3BUTUS LIMBUIIN3ALIMH, OBJIAJICHUEM SI3bIKOM MaTEMaTHKU U MaTeMaTH4eCKON
KyJIbTYpOH Kak CpEICTBOM I[IO3HAHUS MHUpPA, OBIAJACHUEM MPOCTEHIIMMU HABbIKAMU
HCCJIEIOBATENbCKOM 1eATeIbHOCTH;

6) pusnueckoe BociuTaHue, (opMUpPOBaAHUE KYJIbTYPbI 310POBbS1 H IMOLIMOHATBHOIO
Os1aronosyqusi:

TOTOBHOCTBIO TPUMEHSTh MaTEMaTUUECKHE 3HAHUS B UHTEPECAX CBOETO 3/10POBbs, BEACHHUS
310pOBOTrO 00pa3a >KU3HU (310pOBOE MUTAaHUE, cOANTAHCUPOBAHHBIA PEKUM 3aHATHHA U OTIbIXA,
perynsipHas pusuveckas akTUBHOCTb), C(hOPMUPOBAHHOCTHIO HaBbIKA pedIeKCUU, TPU3HAHUEM
CBOETO MpaBa Ha OIIMOKY U TAKOTO K€ MpaBa JPyroro 4eaoBeKa;

7) 3K010rNYeCcKOe BOCIIUTAHHUE:

OpHEHTaIle Ha MpPUMEHEHHEe MaTeMaTHYeCKHX 3HAHUM U pelleHus 3ajgad B o0iactu
COXPaHHOCTH OKpY)KaloIlel cpeibl, IJIaHUPOBAaHUS IMOCTYNKOB M OLEHKM HMX BO3MOXHBIX
MOCNEACTBUM ISl OKpY’KaIOLIEH cpesibl, 0CO3HAHUEM IJ100aJIbHOTO XapaKTepa SKOJIOIMUECKUX
npo0JeM U myTel ux pereHus;

8) aganTanusa K H3MEHAIIMMCS YCI0BHAM COLUAILHON H IPUPOAHOI Cpelbl:

TFOTOBHOCTHIO K JIEHCTBUSIM B YCJIOBUSIX HEONPEECIIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO AESTeNbHOCTb, B TOM UUCJIE YMEHUE YUUTHCS Y APYTUX
Jrofiel, MpuoOpeTaTh B COBMECTHON JESITEILHOCTH HOBBIC 3HAHMSI, HABBIKM U KOMIIETEHIIMU U3
OMBITA IPYTUX;

HEO0OXOUMOCThIO B (JOPMUPOBAHUHU HOBBIX 3HAHHM, B TOM uucie GOpMyIUpOBaTH UACH,
MOHSTHSI, TUIOTE3bI 00 00BEKTAaX M SBIIEHUSAX, B TOM YHCIIE€ paHee HEU3BECTHBIX, OCO3HABATh
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;



CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIUIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIHIO
KaK BBI30B, TPEOYIOUIMI KOHTpPMEp, KOPPEKTHPOBaTh MPUHUMAaEeMble DELICHUS U JEHCTBHS,
(bopMyIHpOBAThH M OIICHUBATH PUCKHU M MOCIEICTBUS, (HOPMUPOBATH OIIBIT.

METAIIPEJIMETHBIE PE3VJIBTATDI
Ilo3naBaTebHBbIE YHHBeEPCAIbHbIE YUeOHbIe 1eiCTBUS

ba3oBble Jornueckue geMcTBUA:

® BBIBIATh W XapaKTePU30BaTh CYIICCTBECHHBIC MPH3HAKA MATEMATHYECKUX OOBEKTOB,
MOHATUH, OTHOIICHUH MEXIy TMOHATHUAMH, (OPMYIHPOBATH ONPEACICHUS TOHSATHH,
yCTaHaBIWBATh CYIIICCTBEHHBIH NMPHU3HAK KIacCHU(UKAIIMU, OCHOBAHHS I 00OOUIEHUS W
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A;

e BOCHpHHUMATh, (OpMyIHpOBaTH M MPEOOPA30OBBIBATH CYXKICHUS: YTBEPAUTEIbHBIE U
OTpUIIATENIbHBIC, SAMHIUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

® BBIABIATH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TPOTHBOpeuMsi B (pakTax,
JNAHHBIX, HAOJMIONEHUAX W YTBEPXKICHUSIX, TMpeAsiaraTh KpPUTEPUU JUIsl  BBISIBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

e JiefiaTh BBIBOJBI C HCIOJIB30BAaHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX W HWHIYKTUBHBIX
YMO3aKJIFOUCHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

e pa3duparh J0Ka3aTEIbCTBA MATEMATHUYECKUX YTBEPXKIACHUN (NpsIMbIE M OT MPOTHUBHOIO),
MIPOBOJIUTh  CAMOCTOSITEJILHO HECJIOXKHBIE JIOKa3aTeIbCTBA MaTeMaTHYeCKUX (aKTOB,
BBICTpAauUBaTh apryMEHTAlMI0, MPUBOAWTH MPUMEPHl U KOHTPHPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE PacCyX/ICHUS;

e BBIOMpATH CrOCOO perieHus yueOHOM 3a/1aui (CpaBHUBATh HECKOJIBKO BapHAHTOB PEILICHUS,
BBIOMPATh HaNOOJIeEe MOIXOIANIUN C YUETOM CAaMOCTOSTEIILHO BBIJCIICHHBIX KPUTEPUEB).

Ba3zoBble nccienoBaTeIbCKHe AelCTBHS.

® HCIIOJIB30BAaTh BOMPOCHI KAaK HCCIICIOBATEILCKHI MHCTPYMEHT IO3HAHUs, (DOPMYITHPOBATH
BOIPOCH], (DUKCUPYIOIIHE TPOTUBOpPEUYHE, MPOOIEMY, CaMOCTOSTEIHLHO YCTaHABIUBATH
HCKOMOE U JaHHOE, (OPMHUPOBAThH TUIIOTE3Y, ApTyMEHTUPOBATH CBOIO MO3UIUIO, MHEHHE,

® TIPOBOJUTH TI0 CAMOCTOATEIBHO COCTABJICHHOMY IUJIaHY HECJIOKHBIM JKCIEPUMEHT,
HeOOJbIIOE HCCIEAOBaHNE O YCTAaHOBICHHIO OCOOCHHOCTEH MaTeMaTH4ecKOoro OOBEeKTa,
3aBUCUMOCTEN 00BEKTOB MEXKy COOOi;

® CaMOCTOSATENbHO (OPMYIUPOBATH OOOOIICHHS] M BBIBOJABI MO PE3yNbTaTaM IMPOBEIEHHOTO
HaOJIOZICHUS, UCCIIEIOBAHUS, OIEHUBATH JOCTOBEPHOCTH MOJTYyYEHHBIX PE3yIbTaTOB, BHIBOIOB
1 0000IIEHUH;

® TIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BBIJIBUTAThH MPEIOJIOKEHUS O €T0
Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pabora ¢ nnopmanmeii:

® BBIABISTH HEJOCTATOYHOCTh M M30BITOYHOCTH MH(OpMAIUU, AAHHBIX, HEOOXOJUMBIX JIJIs
pELIeHUs 3a1a4H;

e BBHIOMpATh, AaHANU3UPOBATh, CHUCTEMATU3HPOBATh U HWHTEPIPETHPOBATh HH(OPMAIINIO
pa3IMYHBIX BUJOB U (HOPM TIPE/ICTABICHHUS,

e BBIOMpaTh (OopMy MpeAcTaBleHUs WHPOPMAIUKM U WILIIIOCTPUPOBATH peEIllaeMble 3a1adu
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHAIIMSIMH;

® OIEHUBATh HANEKHOCTh HHPOPMAIUHM IO KPHUTEPHUSIM, MPEATOKEHHBIM YUUTEIeM WIH
chopMyITUPOBAHHBIM CAMOCTOSTEIHHO.



KomMMyHnkaTuBHBbIE YHUBepCcaJIbHbIE y4eOHbIe JeiicTBHS:

BOCIIPHHUMATh W (OPMYIUPOBATh CYKICHUS B COOTBETCTBUU C YCIOBUSMH M IICTSIMH
oOIIeHMS, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IMHUCHMEHHBIX
TEKCTax, JaBaTh IOSICHEHHS [0 XOJY PEIICHUs 3aJadd, KOMMEHTHUPOBATH MOJYYEHHBIH
pe3yJbTar;

B X0Ji¢ OOCYXIEHHUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYKIAe€MOW TEMBI, MPOOIEMBI,
pelaeMoii 3a1a4n, BEICKa3bIBaTh HJICH, HAIICIICHHBIC HA TTOUCK PEIICHHSI, COTIOCTABIISTH CBOU
CYXJICHUS C CY)KJICHHUSIMU JIPYTHX YYACTHUKOB IMAJIOTa, 00HAPYKUBATh PA3IMYKME U CXOICTBO
MO3UINH, B KOPPEKTHOH hopMe GOpMyIIUPOBATh PA3HOTIIACHS, CBOM BO3PAKEHUS;
NpPEICTaBIATh PE3yNbTaThl PEUICHUS 3a/laud, SKCIEPUMEHTa, HWCCIEJIOBaHUs, IPOCKTa,
CaMOCTOSITENILHO BBIOMPATh (opMar BBICTYIUICHHS C Y4€TOM 3a7ad Mpe3eHTAMH U
O0COOEHHOCTEHN ayAUTOPUH;

MOHMMATh W WCIOJNB30BATh MPEHUMYIIECTBA KOMAaHIHOW W WHAMBHUIYAJILHON pabOTHI TpH
peleHrH y4eOHbIX MaTEMaTHYECKUX 3a71ay;

NPUHUMATH IEJIb COBMECTHOH JIEATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIUI0 COBMECTHOMU
paboThI, paclpeneisaTh BUABI pabOT, TOTOBAPHBATHCS, OOCYXKIATh IMPOIECC U PE3YJIbTaT
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTsl (00CyxkIeHHs, OOMEH MHEHHUSMH, MO3TOBBIC
HITYPMBI U JPYTHUE), BBIIOJIHATH CBOK 4YacTh PabOThI M KOOPJIWHUPOBATH CBOM JICHCTBHSI C
JIPYTHMH YiICHAMH KOMAHJbI, OIICHWBAaTh KAa4eCTBO CBOETO BKIAJa B OOIIMH MPOIYKT TIO
KpUTEpUsIM, CHOPMYIMPOBAHHBIM YIaCTHHKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranu3anus:

CaMOCTOSITENIbHO COCTaBJIATh IJIaH, AJITOPUTM PELIeHMs 3ajaud (MM €ro 4yacTb), BBIOMpATh
crnoco0 pemeHuss ¢ y4€TOM MMEIOUIMXCS PEecypcoB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBaTh U KOPPEKTUPOBATH BAPUAHTHI PELIEHUM ¢ y4ETOM HOBOM MH(OPMALIUH.

CﬂMOKOHTpOJIb, IMOLUOHAJIbHBLIA HHTEJLJIEKT:

BIAJETh CHOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJS Ipolecca M pe3ylbTaTa pelIeHHs
MaTeMaTUYECKOH 3a7aun;

NpeIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IPH PEIIEHUU 3a/Jayd, BHOCHUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HAWJECHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHMBATh COOTBETCTBHE pE3yJbTaTa JAEATEIbHOCTH IIOCTABICHHOM LEIN M YCIOBHAM,
OOBSICHATh MPUYMHBI JOCTHKEHMS WM HEJOCTH)KEHHUS IIeNIM, HAaXOAUTh OIMIMOKY, JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

K kouiy oOyuenuss B 7 kJjacce oOydaroUmMiics MOMYYHUT CJIEIYIOUIUE NpPEIMETHBIE

pe3yJbTATHI:

Yuciia 1 BLIYUCICHUSA
BoimonusaTe, coderass yCTHBIE M THCHbMEHHBIE MPHEMBI, apuMeTHyecKue IeHCTBUS C

pannOHAJIbHBIMHA YU CJIAMHU.



HaxonuTe 3HaueHMs YMCIOBBIX BBIPAKEHWH, MPUMEHSTH Pa3HOOOpPa3HblE CHOCOOBI U
npuéMbl  BBIYUCICHHS 3HAYCHWH JPOOHBIX BBIPAXKEHUH, COAEPIKAIIMX OOBIKHOBEHHBIE U
JeCATUYHBIE TPOOH.

[Tepexoaute OT 0gHOM (HOPMBI 3amMCH YHCEN K Ipyroil (mpeodpa3oBbIBaTh NECITUUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO IpOOB).

CpaBHUBATh U YIOPSAJ0UYNBATH PALIMOHAIBHBIE YUCIIA.

OKpyrasTh 4ncia.

BBINONHATE NPUKUAKY U OLIGHKY pE3yJIbTaTa BBIYMCIEHUM, OLICHKY 3HAYEHUN YUCIIOBBIX
BBIPAKECHUN. BBINOIHATE JEUCTBUA CO CTEIICHSAMHU C HATypaJbHBIMU IIOKA3aTEIIIMH.

IIpuMeHATh NpU3HAKU JEIUMOCTH, PA3JI0KEHUE Ha MHOKUTEIN HATYPAJIBHBIX YHCEIL.

Pemare nNpakTHMKO-OPUEHTUPOBAHHBIE 3aJa4d, CBS3aHHBIE C OTHOILICHUEM BEJIWYMH,
IIPONOPLUUOHAIILHOCTBIO BEJIMUMH, IPOLEHTAMH, HHTEPIIPETUPOBATH PE3YJIBTAThl PELICHUs 3aha4
C Y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOWCTBAMH PACCMATPUBAEMBIX OOBEKTOB.

Auredpanyeckue BbIpaKeHUs

Hcnonp3oBath anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B IIpoliecce
OCBOCHMS y4eOHOT0 MaTepuana.

Haxonuth 3HaueHNs OyKBEHHBIX BBIPAXKEHUM ITPH 3a/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BoinonHATe npeobpa3oBaHus LEI0r0 BbIPAXEHUSI B MHOTOUWIEH MPUBEAECHUEM IO0I00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINONHATP YMHOKEHHE OJHOYICHA HAa MHOTOWIEH U MHOIOYWICHAa HA MHOTOYIIEH,
OPUMEHATH (HOPMYITBI KBapaTa CyMMBI M KBaJIpaTa Pa3sHOCTH.

OcCylecTBISATh Pa3I0KEHNE MHOTOWIEHOB HA MHOMKUTEIM C IOMOIIbIO BBIHECEHHUS 3a
CKOOKM 0OLIero MHOKUTENS, TPYNIMPOBKH ClaraeMbIX, IpUMEHEeHHUs (HOpMy COKpalEHHOIro
YMHOXEHHUS.

[IpumensTh npeoOpa3oBaHUs MHOTOWIEHOB Ul pEUICHHMs pPa3MYHBIX 3a1ad U3
MaTE€MaTHUKH, CMEXXHBIX IIPEIMETOB, U3 PEaIbHON MPAKTUKH.

Hcnonb30BaTh CBONCTBA CTENEHEH ¢ HATYpaJIbHBIMH MTOKa3aTeNsIMH JUIs IpeoOpa3oBaHus
BBIPAKCHUI.

YpaBHeHUsI M HEPABEHCTBA

Pemate nuHElHBIE ypaBHEHHS C OJHOM IMEPEMEHHOM, NMPUMEHSS MpaBWja Mepexona OT
UCXOJHOIO YpaBHEHUSA K pPaBHOCUIBHOMY eMy. lIpoBepsATh, sABIAETCS JIM YUCIO KOPHEM
YPaBHEHHS.

[TpumeHsTh rpaduueckre METObl IPH PEIICHNUN JIMHEWHBIX YPAaBHEHUHN U UX CHCTEM.

[TonGupath mpUMepHI Nap YKCeN, ABISIOUUXCS pEIIeHUEM JIMHEMHOTO ypaBHEHUS C IBYMS
[IEPEMEHHBIMHU.

CtpouTh B KOOpPAMHATHOM IIOCKOCTH TpaduK JIMHEHMHOTO YypaBHEHHUs C JABYMS
NEePEMEHHBIMHU, MOJIb3YACh IpaUKOM, TPUBOJUTH IPUMEPHI PEIICHUS YPAaBHEHHUS.

Pemate cucTteMbl IBYX JIMHEMHBIX YPaBHEHMH C JBYMsS INEPEMEHHBIMH, B TOM YHUCIE
rpadu4ecKy.

CocTaBiATh M pemarh JUHEHHOE ypaBHEHUE WJIM CUCTEMY JMHEHHBIX ypaBHEHHWH IO
YCIIOBHIO 3a/1a4d, WHTEPIPETHPOBATH B COOTBETCTBUHM C KOHTEKCTOM 3aJadyd IOJYYECHHBIN
pe3ynbTar.

DOyHKIUHA



N300pakath Ha KOOPAMHATHOM TIPSAMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJMHATAM, JIy4d, OTpPE3KH, MHTEpBaJbl, 3allMChIBaTh YHUCJIOBBIE MPOMEXKYTKH Ha
anreOpandecKoM s3bIKE.

OtMeuaTp B KOOPJAMHATHOM IUIOCKOCTH TOYKM IO 33JaHHBIM KOOpAMHATaM, CTPOUTh
rpaduku TuHEeHHbIX QyHKIUHA. CTpouTh rpaduk GyHKIUU Y = [X].

OnwuceiBaTh € MOMOIIBIO (YHKIMHA M3BECTHBIE 3aBUCUMOCTH MEXIY BEIWYHMHAMU:
CKOPOCTb, Bp€Ms, pacCTOSHME, 1I€HA, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJIUTEIBHOCTb, BpeMS,
00BbEM paboTHI.

Haxoauts 3HaueHue GyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[Tonumatp rpaduueckuii crocod MpeACcTaBiICHUS M aHAIW3a MHPOPMALUHU, U3BIEKATh U
UHTEPIPETHPOBATH UHPOPMALIUIO U3 TPa(PUKOB peaTbHBIX MPOLECCOB U 3aBUCUMOCTEH.

K xonmy oOyuenus B 8 kiacce oOydaromuiics TMOMYYHUT CIEAYIOLUIUME IpeaIMETHbIE
pe3ynbTaThl:

Yucaa U BbIYUCIEHUSA

Hcnonp30BaTh HayallbHbIE MPEJCTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX 4YMCEN AJIS
CpPaBHEHHMsSI, OKPYIJICHUS M BBIYHCICHUHN, HM300pa)kaTh NEHCTBUTEIbHBIC YHUCIIAa TOYKAMH Ha
KOOPJMHATHOW MIPSIMOIA.

[IpumeHATh TOHSATHE apUPMETHYECKOTO KBAJPATHOTO KOPHS, HAXOIWUTh KBaJpPaTHHIC
KOPHM, UCIIOJIB3YS MPU HEOOXOUMOCTHU KaJIbKYJISATOP, BBIIOIHATH IPeoOpa3oBaHMsl BbIpaKEHUH,
co/iepXkalluxX KBaJpaTHble KOPHU, UCIOJIb3Yys CBOMCTBA KOPHE.

Hcnonp3oBaTh 3amucu OOJIBIIUX W MallbIX YHMCEJI C MOMOIIbIO JECATUYHBIX JpoOeil u
crenene yucina 10.

Auredpanyeckue BbIpaKeHUs

[IpuMeHsTh TOHSATHE CTENEHH C IENbIM IOKa3aTelieM, BBIMOIHATh MpPeoOpa3oBaHuUs
BBIPKEHMI, COAEPIKALIUX CTEIIEHU C LIEJIBIM IT0OKa3aTeJIEM.

BEIMONHATE TOXIECTBEHHBIE TPEOOPa30BaHMs PAMOHAIBHBIX BBIPAXCHHH HAa OCHOBE
IpaBWJI AEUCTBUM HaJ MHOTOWIEHAMH U anreOpanuyeckKuMu JpoOsiMH.

PacknanpiBaTh KBapaTHBIA TPEXUIEH HA MHOKUTEIH.

[TpumensTh TpeoOpa30BaHUs BRIPAKEHUH IS pEIICHUS Pa3IMYHBIX 337a4 U3 MAaTEeMaTHKH,
CMEXHBIX MPEAMETOB, U3 PEATbHON TTPAKTUKH.

YpaBHeHusI U HepaBEeHCTBA

Pemate nuHelHbIe, KBAAPATHBIC YPABHEHUS U PALIMOHAIIBHBIE YPAaBHEHUS, CBOJSALIUECS K
HUM, CUCTEMBI IByX YPAaBHEHUH C IByMs IEPEMEHHBIMU.

IIpoBOINTE MPOCTENIINE UCCIENOBAHNS YPAaBHEHU U CUCTEM YPAaBHEHHM, B TOM YHUCIE C
IpUMEHEHHEM TpaduuecKUX IpeCTaBIeHUN (YCTaHABINBATh, UMEET JIN ypaBHEHUE WU CUCTEMA
YpaBHEHUH PElIeHMs], €CJI UMEET, TO CKOJIBKO, U ITpoUee).

[Tepexoauth OT cioBecHONH (GOPMYIUPOBKM 3ahauu K e€ anreOpanyeckod MOAETH C
MOMOUIbI0 COCTABJICHUS YPAaBHEHMSI WJIM CHUCTEMbl YypaBHEHHWH, HMHTEPIPETUPOBaThL B
COOTBETCTBUU C KOHTEKCTOM 33Ja4y TOJyYEHHBIA pe3ysIbTarT.

[IpuMeHATHh CBOMCTBA YMCIIOBBIX HEPABEHCTB JIJISl CPABHEHUS, OLIEHKH, PEIIaTh JTUHEHHbIE
HEPAaBEHCTBA C OJHOM TEPEeMEHHOM W WX CHCTEMBI, JaBaTh TpadUUYECKyI0 HILTIOCTPAINIO
MHO’KECTBa pelICHNI HepaBEHCTBA, CUCTEMbI HEPaBEHCTB.

DOyHKIUHA

[ToHrMaTh U HCTIONB30BaTh (DYHKIIMOHAIBHBIC IOHSTHS U SI3bIK (TEPMHUHBI, CHMBOJIMUECKHE
0003HaYeHMsI), ONPEENATh 3HaYeHHE (PYHKIIMH 110 3HAYEHUIO0 apryMEHTa, ONPEAeIsATh CBONCTBA

byakumn o e€ rpaduky.



CrtpouTts rpaduku d7eMeHTapHBIX QYHKIIUNA BUIA:

y=kix,y=x2,y=x3y =[x,y = \/X, OTHCHIBATh CBOWCTBA YUCIIOBOH (PYHKIHH 1O €&
rpaduky.

K koumy oOyuenuss B 9 kJjacce oOydaromuiics MOMYYHT CIEIYIONIUE MPEIMETHBIE
pE3yNbTaThI:

Yuciia 1 BBIYUCICHUSA

CpaBHUBATH U YIIOPSI0YNBATH PAIIMOHAIBHEIC U UPPAIMOHATLHBIC YHCIIA.

BeimonusaTe apudMeTHdecKue IEHCTBUS C PAIMOHAIBHBIMU YHCIAMH, COYeTas YCTHBIC U
MUCbMEHHBIE TPUEMBI, BBHITIOIHATH BRIYUCIICHUS C UPPAIIMOHATBHBIMU YHCTIAMH.

HaxoauTh 3HaueHusi CTeNeHen ¢ eIbIMU MMOKa3aTeIsIMI U KOPHEH, BHIUUCIIATH 3HAUCHUS
YUCJIOBBIX BBIPAKECHUM.

OKpyrisiTh JCUCTBUTEIBHBIC YHCIA, BBHIMOIHATH NPUKHUAKY pe3yJbTaTa BBIYUCICHU,
OLICHKY YHMCIIOBBIX BBIPQXKEHUH.

YpaBHeHUs1 1 HEPABEHCTBA

Pemath TMHEWHBIC ¥ KBaIpATHBIC YPaBHEHUS, yPAaBHEHUS, CBOISAIITUECS K HUM, TPOCTEHIIIHE
IpOoOHO-paOHAIIFHBIE YPaBHEHUSI.

Pemarb cuctembl IBYX JIMHEWHBIX YpaBHEHHI C JIByMS NMEPEMEHHBIMU M CHUCTEMBI JBYX
YpaBHEHUH, B KOTOPBIX OHO yPaBHEHUE HE SBIISETCS JIMHEUHBIM.

Pemate TekcToBble 3amaunM  anreOpanyecKMM CHOcoOOM C TOMOIIBIO COCTaBJICHUS
YPaBHEHHUS WM CUCTEMBI IBYX YPAaBHEHUH C IBYMS TICPEMEHHBIMH.

[TpoBoauTH MpoCTEiilne UCCIeOBaHNS YPABHEHUN U CUCTEM YPAaBHEHMIA, B TOM UYHUCIE C
pUMEHEeHHEM TpaduiyecKiX IpeCTaBIeHUl (YCTaHABINBATh, UIMEET JIM YPAaBHEHUE UITU CHUCTEMa
YpaBHEHUU PEIICHUS, €CITU UMEET, TO CKOJIBKO, U TIpovee).

Pemarr nmHElHBIE HEpPaBEHCTBA, KBaJpaTHbIC HEPABCHCTBA, HW300pa)kaTh pEIICHUE
HEPABEHCTB Ha YHCIIOBOW MPSIMOM, 3aITUCHIBATH PEIICHUE C IIOMOIIBI0 CHMBOJIOB.

Pemmath cuctembl THHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOUAIOIIUE KBAAPATHOE
HEPAaBEHCTBO, M300paKaTh PELICHHE CHCTEMbl HEPABEHCTB HA UYMCIOBOM MPSMOIi, 3aMHCHIBATh
pelIeHre C TOMOIIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPH PEIICHUH PA3IMYHBIX 3a7ad.

DOyHKIUH

Pacnio3naBaTh GyHKIIMH U3y4eHHBIX BHIOB. [[0Ka3pIBaTh CXeMaTUYECKU PACIIOIOKEHHUE HA

KOOPJIMHATHO# TIOCKOCTH TpadukoB GpyHkimid Buna: y = kX, y = kx + b, y = k/x, y = ax2 + bx +

C,y=x3,y=1X,y = [x|, B 3aBuCHMOCTH OT 3HauYeHHiI K03(PHIHEHTOB, ONKICHIBATE CBOIMCTBA

byHKLIU.

Crpouth U M300pakaTh CXEeMAaTHYECKU TpapUKH KBAIPATUUHBIX (DYHKIMH, OMUCHIBATH
CBOICTBa KBaApaTUUHbIX (PYHKLUH 1O UX rpauKam.

PacnioznaBath kBaipaTHUHYIO (PYHKIIHIO IO GopMyJie, TPUBOIUTH IPUMEPHI KBAJPATUUHBIX
(GyHKUUH U3 pealbHOW KU3HU, GU3UKU, TEOMETPUH.

YucnoBble MOCIEI0BATEILHOCTH H IPOrPecCUH

Pacno3naBaTh apu(METHUECKYI0 U F€OMETPUUYECKYIO NMPOTPECCUU MPHU Pa3HBIX criocodax
3aJJaHHUs.

BbIMONHATE BBIYMCICHHUS C MCIONB30BaHMEM (GOpPMYN N-ro uieHa apudMeTHdeckoil u
TEOMETPHUECKOH MPOTPECCU, CyMMBI IIEPBBIX N YJIEHOB.

N306paxarh 4ieHbI MOCIEeI0BATEIbHOCTH TOUKaMH Ha KOOPJMHATHOM MJIOCKOCTH.



Pemats 3amaun, cBA3aHHBIE C YUCIOBBIMH ITOCJIEIOBATEILHOCTSAMM, B TOM YHCIIE 3a1a4U U3
peaybHOM JKU3HU (C UCTIONIb30BaHUEM KAJIBbKYIATOPA, HUPPOBBIX TEXHOIOTHI).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM
Ne ni/m Kourpoabubie IIpaktuueckue (uudposbie)
MPOrpaMMbl Bcero
padoThbI padoTbI o0pa3oBaTte/ibHbIE
pecypchl
1 Yucaa v BeauciIeHUI. PamoHansHbIC o5 1 bubnnoreka IIOK
qucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 Anre6 27 1
FITEOPAITIECIE BhIp@ICHIT https://m.edsoo.ru/7f415b90
bubnnoreka IIOK
2 1
3 ¥ PpaBHCHILA i HEpaBeHCTBa 0 https://m.edsoo.ru/7f415b90
bubnnoreka IIOK
4 K . D 24 1
OOPAMHATS 1 rpagpukit. DyHKLHH https://m.edsoo.ru/7f415b90
bu6nuoreka [IOK
5 IT 6 1
OBTOpEHHE 1 0000mIeHHE https://m.edsoo.ru/7f415b90
BIIEE KOJIMYECTBO HACOB I1
OBII] OJI CTBO HACOBIIO 102 5 0

I[TPOT'PAMME
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8 KVIACC

KoaudecTBO yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM
Ne ni/m Konrpoabnsie IIpakruueckue (uuppoBbie)
MPOrpamMMmbl Bcero
padoThbI padoTbI o0pa3oBaTe/ibHbIE
pecypchl
1 Uucna u Beruncnenus. Kpaaparusie 15 bu6nmoreka [IOK
KOpHH https://m.edsoo.ru/7f417af8
2 Ywucia u BeraucieHus. CTeneHs ¢ HeNbIM 7 bu6nunoreka [IOK
nokasarejem https://m.edsoo.ru/7f417af8
3 AnreOpanyecKkre BhIPpaKCHHUS. 5 1 bubnuorexa [HOK
KBagpartHsiii TpEXuieH https://m.edsoo0.ru/7f417af8
4 AnreOpanyecKkue BeIpaKCHUSI. 15 1 bubnmnoreka HOK
Aurebpanueckas Apo0b https://m.edsoo0.ru/7f417af8
5 VYpaBHeHus v HepaBeHcTBa. KBajpaTHbie 15 1 bubnmnoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBHenus u HepaBeHCTBA. CHUCTEMBI bubmuorexa [JOK
6 . 13
ypaBHCHHA https://m.edsoo.ru/7f417af8
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 ﬁ;lgi?/(;:é;;i?ﬁ/? fa17af8
8 Oynkuun. OCHOBHbBIE TOHATUS 5 bubmorexa HOK
https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
o DyHKLHH. THCIOBBIC GyHKIUHH o https://m.edso00.ru/7f417af8
bu6nuoreka [IOK
10 HosTopenne 1 0doduenne 0 L https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME
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9 KJIACC

KoaunuecTBO 4acoB

DJIeKTPOHHbIE

Ne HaumeHoBaHue pa3/iesioB U TeM
Koutpoabubie IIpaktuueckue (uudposbie)
n/n MPOrpamMmbl Bcero
padoThbI padoTbI o0pa3oBaTte/ibHbIE
pecypcbl
1 Uucna u Beruncienus. JlelicTBUTENbHEBIC 9 bu6nmoreka [IOK
qucia https://m.edso0.ru/7f419d08
YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUA C bubnmnoreka HOK
2 . . 14 1
OJIHOM TIEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnuorexa [HOK
ypaBHCHHIA https://m.edsoo.ru/7f419d08
bu6 K
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 h;lpgij[/:.e;asi?’u 17§419408
bu6nuoreka [IOK
5 ) 16 1
JHIIHE https://m.edso0.ru/7f419d08
bu6 OK
6 YucIoBbIE IOCIEN0BATEILHOCTU 15 1 htI/tIpSJ,j:I;I/(r)I:.G;asc]i).ru 176419408
7 [ToBTOpeHue, 060061IeHNE, CUCTEMaTH3AIUS 18 1 bubnuoreka [IOK
3HaHU https://m.edso0.ru/7f419d08
BIIEE KOJIMYECTBO HACOB I1
OB O CTBO HACOB I1O 102 6 0

I[TPOTPAMME
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