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HOSACHUTEJIBHAS 3AIITUCKA

Anrebpa siBISieTCS OAHUM U3 OMOPHBIX KYPCOB OCHOBHOTO 00IIero oOpa3oBaHHs: OHA
oOecrieunBaeT U3yyeHHe APYTruX JTUCHUIUINH, KaK €CTeCTBEHHO-HAYYHOI0, TaK U TYMaHUTapPHOIO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl MPOJIOIHKEHUSI 00pa30BaHMs U B IMOBCETHEBHON JKHU3HU.
PazBute y oOyuaroomuxcss HAyYHBIX TMPEACTABICHUN O MPOUCXOXKICHUU U CYIIHOCTU
anredpandeckux abcTpakiuil, crnocobe OTpakeHHs MaTeMaTHUYeCKOH HayKoll SBICHUN u
MPOLECCOB B MpPHUpPOJAE U OOIIECTBE, POJIM MATEeMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUKM U B TPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHWIO HAYYHOT'O MHUPOBO33PEHUS M KAUECTB
MBIIUICHHS, HEOOXOMUMBIX JUIsl aJIaliTalldd B COBPEMEHHOM IH(poBoM oOmiecTBe. M3yueHue
anredpbl 00ecreurnBaeT pa3BUTHE YMEHUS Ha0II01aTh, CPAaBHUBATh, HAXOJAUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIUICHUS, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOU
JEHCTBUS W BBIBOJBI, (OPMYIUPOBATh yTBepKAeHUA. OCBOCHHE Kypca aireOphl 00ecrieunBaeT
pPa3BUTHE JIOTMYECKOTO MBINUICHUSI OOYYAIOIMIUXCS: OHHM UCHOJB3YIOT JEAYKTHBHBIE U
WHAYKTUBHBIE PACCYXJCHUS, 000OIIEHHEe M KOHKPETH3aIUI0, a0CTparupoBaHUE W AHAJIOTHIO.
OOyuenne anreOpe mpeanonaraeT 3HAYUTEIbHBIA OOBEM CaMOCTOSTENBHON NeATeIbHOCTH
o0ydaroluxcsi, MO3TOMY CaMOCTOSITEIbHOE  pEIleHUE 3aJady  SBJSETCS  peajau3aluei
JIeATeTLHOCTHOTO TIPUHIIUIIA O0YUEHHUS.

B ctpykType nmporpaMMel yueOHOTO Kypca «Anredpay Jij1s OCHOBHOTO 00111ero 00pazoBaHus
OCHOBHO€ MECTO 3aHUMAIOT COJEPKATEIbHO-METOJUYECKUE JHUHUM: «YHcia ¥ BBIYUCICHUSY,
«Anrebpandyeckue BBIPAXKEHU», «YpaBHEHUS U HEpaBeHCTBa», «PyHkuum». Kaxmas u3 stux
COJIEPXKATEIHHO-METOANYECKUX JIMHUM Pa3BUBACTCS HA MPOTHKEHUU TPEX JIET U3YyUECHHS Kypca,
B3aMMOJICHCTBYS C APYTUMHU €ro JUHUSIMH. B Xone u3yueHus y4eOHOro Kypca oO0ydarouumcs
MPUXOJUTCS JIOTHUYECKH PACCY’K/1aTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN sA3bIK. B cBs3n
C 3THUM B MporpamMmy ydeOHOro kypca «Anre0pa» BKIIIOUEHbl HEKOTOpPBHIE OCHOBBI JIOTHKH,
IpEJCTaBICHHbBIE BO BCEX OCHOBHBIX pasfielax MaTeMaTHMuecKoro oOpa3oBaHUs U
CIOCOOCTBYIOIIUE OBJIAICHUIO O0YYAIOIIMMHICS OCHOB YHUBEPCATHLHOTO MATEMAaTUYECKOTO S3bIKA.
CogepxaTenpHON U CTPYKTYPHOUW OCOOCHHOCTBHIO Y4eOHOTO Kypca «Anredpay sBISETCS €ro
WHTETrPUPOBAHHBIN XapaKTep.

Copepxanue TMHUM «YKca 1 BEIYUCICHUS» CIY>KUT OCHOBOM JIJIS TaTbHEUILEro N3y4eHus
MaTEeMaTHKH, CIIOCOOCTBYET pa3BUTUIO Yy OOYYAIOIIMXCS  JIOTUYECKOTO  MBIIUICHUS,
(hOpPMUPOBAHUIO YMEHHSI TOJIb30BATHCS ANTOPUTMAMH, a TAKKE MPUOOPETEHUIO MPAKTUUECKUX
HaBBIKOB, HEOOXOJMMBIX [JISl TIOBCEIHEBHOW KU3HHU. Pa3BUTHE MOHSATHS O YHCIE HAa YpPOBHE

OCHOBHOT'O O6H.[CFO 06pa3013aH1/1;1 CBA3aHO C palflMOHAJIBHBIMU W HPpAlUOHAJIbHBIMU YHUCIIaMHU,



(dhopMHUpPOBaHHEM TIPEACTABICHUI O NEHCTBUTEILHOM YHCiE. 3aBEPIICHHUE OCBOCHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHEMY 001eMy 00pa3oBaHUIo.

Cogepxanue JBYyX anreOpanuecKux JHHHA — «AlreOpandeckue BBIPAKCHUSD» U
«YpaBHEHUS 1 HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y O0YUAIOUINXCS MAaTEMATHYECKOTO
anmapara, He0OXOIUMOTO JIJIsl pElIeHUs 3a/lad MaTeMaTHKU, CMEKHBIX MPEAMETOB U MPAKTUKO-
OpPUEHTHPOBAaHHBIX 3agad. Ha ypoBHe OCHOBHOro 00Iero oOpazoBaHHs y4eOHBIM MaTepual
TPYNIUPYETCST BOKPYTI pPALMOHAIBHBIX BBIpOKEHHHA. AureOpa JAeMOHCTPUPYET 3HAuUCHHE
MaTE€MaTUKU KaK fA3bIKa JUISI OCTPOEHUS MATEMAaTHYECKUX MOJIEJIEH, OMUCAHUs IMPOLECCOB U
ABJIGHUHN peallbHOTO Mupa. B 3amaun oOydeHus anredpe BXOAAT TaKKe AajbHEHIIee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUIEHUS, HEOOXOJUMOro, B YaCTHOCTH, JJsi OCBOEHHMS Kypca
UHPOPMATUKHA, ¥ OBJAJCHHE HaBBIKAMU JCAYKTHBHBIX paccyxaeHuil. I[IpeoOpaszoBanue
CUMBOJIBHBIX (JOPM CIIOCOOCTBYET Pa3BUTHIO BOOOPaXEHHs, CIOCOOHOCTEH K MaTeMaTHYeCKOMY
TBOPYECTBY.

Conmepxanne  (QyHKIMOHAIBHO-Tpa)UYECKOH  JTUHUM  HAIEJNIeHO Ha  IOJyueHHe
00y4JarOIUMUCS 3HAHUH 0 QYHKIUSAX KaK BAXKHEUIICH MaTeMaTHIeCKONW MOJICIH TSI OTIMCAHUS U
WCCJIEIOBAaHMSI PAa3HOOOPA3HBIX MPOIIECCOB M SIBICHUN B mIpupone M obmiectBe. l3yueHue
MaTepuana CHocOOCTBYeT pAa3BUTUIO Yy OOYYAIOIIMXCS YMEHHS HCIONb30BaTh pPa3InyHbIC
BBIPA3UTENbHBIE CPEJICTBA SI3bIKA MAaTEMAaTUKHU — CJIOBECHBIE, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHT BKJIaJl B (JOPMUPOBAHUE MPEACTABICHUIN O pOJIM MaTEMAaTUKHU B Pa3BUTHUN [IUBUIIM3AINH U
KYJBTYPBI.

CornacHo yueOHOMY IUTaHy B 7-9 Kiaccax u3ydaercs yueOHbIH Kypc «Anredpa», KOTOpbIi
BKJIIOUAET CJIEAYIOIIME OCHOBHBIE pa3fenibl cojepkaHusi: «Yucina U BBIUUCICHUSDY,
«AnreOpanyeckue BhIpAKEHUN», « Y paBHEHUS U HEPABEHCTBaY, «DyHKIUNY.

Ha u3yuenue yuebHOro Kypca «Anredpa» orsoaurcs 306 yacos: B 7 knacce — 102 yaca (3
yaca B Heneno), B 8 kimacce — 102 vaca (3 gaca B Henmeno), B 9 kimacce — 102 gaca (3 yaca B

HEJIEIIO).

COJAEPKAHUE OBYYEHUA
7 KUIIACC

Yuciia 1 BBIYUCICHUSA

Jpo6u 0ObIKHOBEHHBIE U IECATUYHBIE, IEPEXO0]T OT OAHON (POPMBI 3anHCH APoOel K IPpyrou.
[ToHsiTHE pPallMOHAIBHOTO YMCIIA, 3alMCh, CPABHEHHE, YIOPAJOUYMBAHUE PALlMOHAIBHBIX YHUCEIL.
Apudmerndeckue neicTBUS ¢ pallMOHATIBHBIMU YKcIaMy. Pelienne 3a1a4 U3 peaabHON MPaKTUKU

Ha YacTH, Ha TPOOH.



CreneHp ¢ HaTypaJlbHBIM IOKa3aTeJeM: ONpeleNeHHe, peoOpa3oBaHue BBIPAKEHUM Ha
OCHOBE OIpE/EICHHUS, 3aUCh OOIBIIUX Yncenl. [IponeHTsl, 3anich MPOIEHTOB B BUJE IpoOH U
IpoOu B BHJIE MPOLEHTOB. TpHU OCHOBHBIC 33[a4d Ha MPOILECHTHI, PELICHUE 33a]ad U3 peabHOU
IIPAKTUKH.

ITpuMeHeHne NPU3HAKOB IE€IMMOCTH, PA3JI0KEHNUE HA MHOXKUTEIN HATYPAJIbHBIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 0OpaTHasi IPONOPLIMOHATIBHOCTH.

Auredpanyeckune BbIpaKeHHUs

IlepeMeHHBIE, YMCIOBOE 3HAYCHHE BBIPAXKCHMS C NEPEMEHHOW. JOMyCcTUMBIE 3HAYCHMS
nepeMeHHbIX. [IpencTaBieHre 3aBUCUMOCTH MEXy BEJIMUMHAMU B Buje GopMyIibl. Beruncnenus
no ¢opmynam. IIpeoOpa3oBanne OyKBEHHBIX BBIPAKEHUH, TOKIECTBEHHO PaBHbIE BBIPAKEHUS,
npaBuiia npeoOpa3oBaHMsi CYMM M IIPOM3BEIECHUH, MIpaBMila PACKPBITHUA CKOOOK U NMPUBEICHUS
HOJOOHBIX ClIaraeMblX.

CBolicTBa CTENEHU C HATYPAJIbHBIM I10Ka3aTeIIEM.

OpHowienbl U MHOrowieHbl. CteneHb MHorouwieHa. CioxeHue, BBIYUTaHUE, YMHOKEHUE
MHOroujeHoB. DopMysbl COKpaIIEHHOIO YMHOXKEHUS: KBaJpaT CyMMBbl U KBaJpaT Pa3HOCTH.
®opmyJia pa3HOCTH KBagpaToB. Pa3noxkeHne MHOrO4JIEHOB HA MHOKUTEIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHEeHHE, KOPEHb ypaBHEHUs, MpaBujia peoOpa3oBaHUsl ypaBHEHUs, PaBHOCUIbLHOCTh
YPaBHEHUM.

JIuneliHOE ypaBHEHHME C OJHOM IEPEMEHHOM, YHCIO KOPHEW JIMHEWHOIO YpaBHEHUS,
pellleHue JIMHEHWHBIX ypaBHeHUH. CocTaBlI€HHME ypaBHEHHH IO YCIIOBUIO 3aJadd. Pemienue
TEKCTOBBIX 3aJ1au C TIOMOIIIbIO YPaBHEHUH.

JluneiiHoe ypaBHEHHE C JIByMs NepeMEHHBbIMU M ero rpaguk. Cuctema ABYX JIMHEHHBIX
YpaBHEHHH ¢ JBYMs IepeMeHHbIMHU. PelieHue cucteM ypaBHEHHH cIOCOOOM IOACTAaHOBKH.
[Tpumeps! peleHns: TEKCTOBBIX 3a7a4 ¢ IIOMOILBIO CUCTEM YPaBHEHUM.

DOyHKIUHA

Koopannara toukm Ha npsmoil. UuciioBble NpoOMeXyTKH. PaccrosiHMe Mexay IByMs
TOYKaMHU KOOPAMHATHOU IIPSMOM.

[TpsamoyronbHas cuctema koopauHat, ocu OXu Oy. AOcmucca M opauHaTa TOYKH Ha
KOOpAMHATHOM IuiockocTH. Ilpumeps! rpadukoB, 3amaHHbIX (opmynamu. UrteHue rpapukoB
peanbHbIX 3aBUcuMocTel. [lonarue pynkuuu. I'paduk ¢pynkuun. Coiicta ¢pyHkuuil. Jlnneitnas
¢byukuus, e€ rpaduk. ['padux pynkuuu y = |x|. I'paduyeckoe perienue TMHEHHBIX ypaBHEHUN U

CUCTEM JIMHENHBIX YPABHEHUMN.



8 KUIACC

Yuciia ¥ BBIYHMCICHUSA

KBanmparueiii kopeHb u3 uucna. [loHstue 00 wuppanuoHAIBHOM uyucie. JlecsTuuHbIe
npUOJIMKEHNsT UppaLMOHaIbHbIX dynces. CBoiicTBa apupMeTHYECKUX KBAJApPaTHBIX KOpHEH U uX
IpPUMEHEHHE K IpPeoOpa3oBaHUIO YMCIOBBIX BBIPAKEHHM M BbIUUCIEHUSIM. JleHCTBUTEIbHBIE
YUCIIA.

Crernens ¢ 1eNbIM IT0Ka3aTeaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YKUCa.

Anredpanyeckne BbIPaKeHUs

KBaznpaTHblil TpEXUIICH, Pa3I0KEHUE KBAAPATHOIO TPEXWICHA HA MHOXKHUTEIIN.

Anrebpanueckas apoOb. OCHOBHOE CBOWCTBO anreOpandeckoit apodu. Croxenue,
BBIUYUTAHNE, YMHOXKEHHUE, JICJICHUE aireOdpanueckux ApoOeil. PammoHanbHble BBIpaXKEHUS M MX
npeoOpa3oBaHue.

YpaBHeHUs] M HEPABEHCTBA

KBanpatHoe ypaBHeHme, (opmyna KopHeH KBajapaTtHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHeHu#, cBOIALIMXCA K JIMHEWHBIM U KBajapaTHbIM. Ilpocteiimine npoGHO-
paloHaIbHbIEC YPaBHEHUS.

['paduueckass uHTEpHpeTaluss ypaBHEHUN C JBYMs NEPEMEHHBIMU U CHCTEM JIMHEHHBIX
YPaBHEHUN € IBYMsI IEPEMEHHBIMU. [ [puMepsI penieHus cucTeM HEJIMHEWHBIX YPaBHEHUH € IBYMs
IIEPEMEHHBIMH.

Permenue TekCTOBBIX 3aj1ayu anreOpandeckuM CrocoOOM.

UucioBble HepaBeHCTBA M UX CBOMCTBA. HepaBeHCTBO ¢ OJHOM IEPEMEHHOM.
PaBHOCubHOCT, HepaBeHCTB. JIMHeilHble HepaBeHCTBA ¢ OJHOM mnepeMeHHOW. Cucrtemsl
JIMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUHA

[Tonstue ¢pynkuuu. O6nacTe omnpeneseHus U MHOXKECTBO 3HaueHUH (yHKiuu. CrocoOsl
3a1aHus QyHKIIUH.

I'padpuk Pynkuuu. Yrenue cpoiictB ¢(ynkuuu no e€ rpaduky. I[Ipumepsl rpaduxos
(bYHKIHMH, OTpaXXaIOLUUX pPeabHbIE TPOIECCHI.

@OyHKIMY, OMUCHIBAIOIINE MPSAMYIO M OOpaTHYIO NMPOIOPIHOHAIBHBIE 3aBUCHUMOCTH, UX
rpaduku. Oyukmun y = X2,y = X3,y = \X, y=|x|. [padudeckoe perenne ypaBHEHHH U CHCTEM

YPaBHEHUM.

9 KJIACC

Yucya 1 BLIYUCICHHUS



PanmonaneHble uncna, UppalMoOHAIbHBIE YKCIa, KOHEUYHbIE U OECKOHEYHBIE JECATHYHBIE
npoOu. MHOXECTBO JEHCTBUTEIBHBIX YHCEN, ICHCTBUTENbHBIC 4YHCIA KaK OCECKOHECUYHBIC
JecATUYHbIe ApoOu. B3anMHO 0JJHO3HAYHOE COOTBETCTBUE MEKY MHOXKECTBOM JICHCTBUTEIBHBIX
YHCeNl U KOOPJMHATHOU MPSIMOMA.

CpaBHeHuE [EHCTBUTENLHBIX 4HCeN, apupMeTHyecKue EHUCTBUS C JEHCTBUTEIbHBIMU
YUCIIAMH.

Pa3zmepsl 00bEKTOB OKPYXKAIOIIET0 MUPA, JITUTEITLHOCTH MPOLIECCOB B OKPYIKAIOIIEM MHPE.

[Tpubmmk€HHOE 3HAYEHHWE BEIMYMHBI, TOYHOCTh NpuOmmKkeHus. OKpyriieHue 4uces.
[Ipuknaka v OLEHKA pe3yJIbTaTOB BHIYMCIICHUII.

YpaBHeHUsI M HEPABEHCTBA

JInnelinoe ypaBHeHue. PemieHne ypaBHeHUN, CBOAAIIMXCS K JIMHEUHBIM.

KBagparHoe ypaBHeHue. Penienue ypaBHeHUM, CBOASIINUXCS K KBaAPATHBIM. bUKBagpaTHoe
ypaBHeHue. [Ipumepsl penieHusi ypaBHEHUI TpeThel M YETBEPTOM CTENEHEW pasyioKEHUEM Ha
MHOUTEIH.

Pemienne qpoOGHO-palinoHabHBIX YpaBHEHUM. PerieHne TeKCTOBBIX 3a/1a4 anreOpandecKum
METOJIOM.

VYpaBHeHHe ¢ ByMsl MepeMeHHbIMU U ero rpaduk. Pemienuwe cuctem IOBYX JIMHEHHBIX
YpPaBHEHUN € IByMs IIEpEMEHHBIMU. PelieHne cHcTeM [BYX YpaBHEHHMH, OJHO M3 KOTOPBIX
JUHEIHoe, a Ipyroe — BTOpOM cTeneHu. ['paduueckas MHTEpHpeTalus CUCTEMbl YpaBHEHUH ¢
JByMsI [IEPEMEHHBIMHU.

Perenue TekCTOBBIX 3aj1ay anreOpandeckuM CrocoOOM.

YucnoBsle HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOW NEpEeMEHHOW. PemenHue cucreM JIMHEMHBIX
HEpaBeHCTB C OJHOW mepemeHHOM. KBaapaTHble HepaBeHcTBa. ['padumueckas MHTeprnpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IByMS IIEPEMEHHBIMH.

DOyHKIUHA

KBagpatnunas ¢yskmus, e€ rpadux u cpoiictBa. Ilapabona, KOOpAWHATHI BEPIIUHBI
napaboIIbl, 0OCb CHMMETPHH MapadoJIbl.

I'paduku Gymkmmit: y =kx, y =kx + b, y =k/x, y =x3,y =Vx, y = x| , # uX cBOicTBa.

Yucii0Bble NOCIE10BATEIBHOCTH U MPOrPECCUH

[ToHsiTHE YMCIOBOM TMOCIENOBATENBLHOCTU. 3aJaHUE MOCIIEIOBATEIILHOCTH PEKYPPEHTHOM
dopmyoit u hopmyIoii N-ro wieHa.

Apudmernueckas 1 reoMmeTpuueckas nporpeccuu. @opmyIibsl N-ro wieHa apupMeTHIecKoi

Y TEOMETPUYECKON IPOTPECCUI, CYMMBI IEPBBIX N YICHOB.



N3o0pakeHne 4iaeHOB apu(PMETHYECKON M T€OMETPUUYECKOW MPOTpPecCHil TOYKaMH Ha
KOOpPJMHATHOM IIOCKOCTU. JINHENHBIN 1 SKCIIOHEHIIUAIbHBINA POCT. C0XKHBIE IPOLIEHTHI.
INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JInyHoCTHBIE Pe3yJabTAaThl OCBOCHUS MPOrpaMMbI  y4eOHOro Kypca «Anredpa»
XapaKTepU3YIOTCS:

1) naTpuoTHYECKOE BOCIIMTAHME:

MPOSIBIICHUEM HWHTEpeca K TPONUIOMY M HACTOSIIEMY POCCHHCKOH MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMKECHHSM POCCHMCKMX MAaT€MAaTUKOB H POCCHUUCKOM
MaTeMaTHUYECKOH IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JIOCTIKEHUHN B APYTUX HayKaX U MPUKIATHBIX
chepax;

2) rpakIaHCcKoe H 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakIaHWHA W pealu3allid €ro Ipas,
MpEJCTaBICHUEM O MaTeMaTHYeCKUX OCHOBaxX (YHKIMOHUPOBAHHS PA3IUYHBIX CTPYKTYP,
SBIICHUH, MPOLIETYp TPAXKIAHCKOTO oO0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYXJICHUIO ITHYECKUX MPOOJIEM, CBS3aHHBIX C TMPAKTHUYCCKUM NPUMEHEHHUEM JOCTHIKCHUHN
HAyKH, OCO3HAHWEM BOKHOCTH MOPATHHO-3THYECKHUX MPUHITUTIOB B JIEATEIIBHOCTH YIEHOTO;

3) TpyaoBOE BOCIIUTAHHE:

YCTaHOBKOW Ha aKTHBHOE Y4YacTHE B PEIICHHHM MPAKTHUECKUX 3aJad MaTeMaTH4eCKOn
HAIPABIEHHOCTH, OCO3HAHMEM BXHOCTH MATEeMAaTHYECKOTO0 00pa30BaHUS HA MPOTSHKCHUH BCEH
YKU3HU JIJISL YCIIENTHON MPO(PECCHOHANBHON TEATEeIbHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMCHHIA,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUAYaJIbHOW TpPAaeKTOPHH OOpa3oBaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTUTAHUE:

CIIOCOOHOCTBIO K SMOITMOHATBHOMY W 3CTETHYECKOMY BOCIPHUATHIO MaTEMAaTHYECKUX
00BEKTOB, 33124, PEHICHU, PacCyXIeHUH, YMEHUIO BUJETh MAaTEeMaTHIECKIE 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) HEeHHOCTH HAYYHOTO MO3HAHMS:

OpHEHTAIIMCH B JIEATSIPHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX TPEICTaBIICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS 4YeNOBEKa, MPHUPOABI U OOIIECTBA, MOHUMAaHUEM
MaTeMaTHYeCKON HayKH Kak c(epbl UYeTOBEYECKOH MAeATeIbHOCTH, ITAloOB €€ pa3BUTUSA U

SHAYUMOCTH IJId pa3BUTUA UBHUIIN3allWHU, OBJIAJICHUCM A3BIKOM MAaTCMAaTUKH U MaTeMaTHIeCKOHU



KyJIbTYpOH Kak CpeICTBOM IIO3HAHWS MHUpPA, OBJAJACHHEM MPOCTEHIIMMHU HaBbIKAMU
HCCJICIOBATEIbCKOM IeITCIIbHOCTH,

6) pusuueckoe BocnuTaHue, GopMUPOBaHHE KYJIbTYPHI 310POBbS H YMOIIMOHATIHLHOTO
OJ1aronmoJryymsi:

TOTOBHOCTBIO MPUMEHATh MaTeMaTHUECKHE 3HAHUS B MHTEPEcax CBOETO 3/10POBbsI, BEJICHUS
310pOBOTO 00pa3a *KU3HU (370pOBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHSITHHA U OTABIXA,
perynsipHasi (puznyeckass akTUBHOCTb), CQOPMHUPOBAHHOCTHIO HaBbIKa pe(IeKCHH, TPU3HAHUEM
CBOETO MpaBa Ha OUIMOKY U TaKOTO K€ MpaBa APYroro 4eJoBeKa;

7) 3K0JIOTHYEeCKOe BOCIIMTAHME:

OpHUEHTAIMel Ha MPUMEHEHHE MAaTeMaTHYeCKUX 3HAHUH JUIA peuieHus 3aaad B o0jacTu
COXPaHHOCTH OKpY’KalOmIed Cpeapl, IUIAHUPOBAHHS TOCTYINKOB M OIIGHKH HMX BO3MOXHBIX
MOCNEACTBUIA ISl OKPY>KAIOLIEH cpeibl, 0CO3HAHUEM TII00aIBbHOIO XapakTepa SKOJIOTHYECKHX
npo0JieM U myTel UX pelieHus;

8) amanTanus K U3MEHSIOIIMMCS YCJIOBUSAM COIMAILHOI M IIPHPOIHON Cpebl:

TOTOBHOCTBIO K JICHCTBHSAM B YCJIOBUSX HEOMPEACNEHHOCTH, MOBBIIICHUIO YPOBHS CBOECH
KOMIIETEHTHOCTH 4epe3 MPaKTHUECKYIO JEeSTeIbHOCTh, B TOM YHCJE YMEHHUE YUYUTHCS Y JPYTHX
JI0JIeH, MpruoOpeTaTh B COBMECTHOW NEATEIBHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIBITA APYTHUX;

HEOOXOIMMOCTBIO B (DOPMUPOBAHMH HOBBIX 3HAHWH, B TOM 4HCIe (POPMYIHPOBATH UJIEH,
HOHATHS, TUIIOTE3bl 00 00BEKTaX M SBJICHMSAX, B TOM UHCIIE paHEe HEM3BECTHBIX, OCO3HABATh
JNe(QUIUTHI COOCTBEHHBIX 3HAaHUN U KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIHIO, BOCTIPHUHUMATH CTPECCOBYIO CHTYAIIHIO
KaK BBI30B, TPEOYIOUIMI KOHTPMEp, KOPPEKTHPOBATh MPUHUMAEMbIC pEIICHUS W JIeHCTBHSA,

q)OpMy.]'II/IpOBaTb " OICHUBATHL PUCKH U ITOCICACTBUA, q)OpMI/IpOBaTB OIIBIT.

METANPEAMETHBIE PE3YJIbTATDHI

Ilo3naBaTe/ibHBbIE YHMBePCAJIbHbIE YUeOHbIe 1eHCTBUS

ba3oBble JJornueckne aeicTBUS:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKH MAaTEMaTUUECKHX OOBEKTOB, MOHSATHH,
OTHOIICHUH MEXIy TMOHATHIMH, (OPMYIUPOBATH ONpEACNeHUs] TMOHATHH, yCTaHAaBIUBATh
CYIIECTBEHHBIA MPHU3HAK KJIacCHU(PHUKAIIUN, OCHOBAHUS ISl 0000IIECHUSI U CPAaBHEHUS, KPUTEPUU

IMPOBOAMMOTI'0O aHAJIN34a,



BOCIIPUHUMATh, (GOpPMYyIUPOBAaTH W MNpPEeoOpa3OBbIBATh CYXACHUS: YTBEpAUTEIbHBIE U
OTpUIIATENIbHBIC, AMHIUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TIPOTUBOpEYHsI B (JaKTax, NaHHBIX,
HAOJIIOJICHUSAX U YTBEPXKICHUSX, MpeAsiaraTb KPUTEPUU JJISl BBISBICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUUI;

JenaTh BBIBOABI C HCIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HHAYKTHBHBIX
YMO3aKJIIOUCHHH, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

pa3dbuparh J10Ka3aTeabCTBA MaTEeMAaTHMUYECKUX YTBEPKACHUM (MpsMble UM OT MPOTHUBHOIO),
MIPOBOAMUTH CAMOCTOSATEIHHO HECTIOKHBIE I0KA3aTEIhCTBA MAaTEMAaTUYECKUX (DaKTOB, BEICTPAUBATh
apryMEHTallMl0, TPUBOJUTH TMPUMEPHl M KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
paccyXJ1eHus;

BbIOUpaTh crmoco0 pelmieHuss yd4eOHOW 3aiayu (CpaBHHBATh HECKOJIBKO BapHAHTOB pEIICHUS,
BbIOMpaTh HanboJIee MOAXOASAIINN C YYETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).
ba3oBble uccienoBareibCKue AeiCTBUA:

UCIIOJIb30BaTh BONPOCHI KAaK HCCIICOBATCILCKANM WHCTPYMEHT TIO3HAHHS, (DOPMYIHpPOBATH
BONPOCHI, PUKCUPYIOLIUE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSTEIHHO YCTaHABINBATH HCKOMOE U
naHHoe, GOpMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHHE;

MPOBOJIUTH IO CAMOCTOSITENILHO COCTaBJICHHOMY IUTAHY HECJIONKHBIM AKCIIEPUMEHT, HEOOJbIIIOEe
HCCJIEIOBAaHUE IO YCTAHOBJIEHHMIO OCOOEHHOCTEH MaTeMaTH4ecKoro oOBeKTa, 3aBUCUMOCTEN
00BEKTOB MEXY COOOM;

CaMOCTOSITENIbHO (QOpMYyITUpOBaTh O00OOIIEHUS W BBIBOABI MO pe3yJbTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, UCCIIEIOBAHUS, OLICHUBATh JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U
000011IeHHNI];

MIPOTHO3UPOBATh BO3MOYKHOE PAa3BUTHE IMPOIIECCA, a TAKIKE BBIJBUTATh MPEANOJIOKEHHUS O €ro
Pa3BUTHU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmanmueii:

BBISIBIIATh HEJIOCTATOYHOCTh M HW30BITOYHOCTH WH(MOpPMAIMU, TAHHBIX, HEOOXOIUMBIX IS
pELIeHUs 3a1a4H;

BBIOHMpATh, aHATM3UPOBATh, CHCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATh HHPOPMAIIHIO PA3TMUHBIX
BHUJIOB U (hOPM TIPEICTABIICHNUS,

BBIOMPATH (POopMy MpecTaBIeHUs HHYOPMAITNK U HILTIOCTPUPOBATH pellaeMble 3a7a49i CXEMaMHu,
JuarpaMMamu, HHOUM rpauKoi U uX KOMOUHAIUSMU;

OIICHUBATh HAAE&KHOCTh WHGOOPMAIMK M0 KPUTEPHUSM, TNPEUIOKCHHBIM YUUTENeM WU
chopMyITMPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHMKaTUBHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA:



BOCIPUHUMATh U (POPMYIHPOBATH CYKIEHHUS B COOTBETCTBUU C YCIOBUSMU U LIENSIMU OOILIEHUS,
SCHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO TOUKY 3PEHMS B YCTHBIX U IMCbMEHHBIX TEKCTAX, 1aBaTh
MOSICHEHHUSI 110 XO/ly PELIEHHMs 3a/1a4l, KOMMEHTHUPOBATh MIOJyUYE€HHBIN PE3yJIbTaT;

B X0/1€ OOCY>KJICHHS 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYk/1aeMOil TeMbI, IPOOJIEMBI, periaeMoin
3aJjauM, BBICKA3bIBAaTh MJCH, HalleJICHHbIC Ha MOUCK PEIICHUS, COMOCTABIATh CBOU CYKIIEHUS C
CYKIEHUSMHM JIpYIMX YYaCTHMKOB JMajiora, oOHapyuBaTh pa3jId4Me U CXOJCTBO MO3MLMH, B
KOPPEeKTHOH (popme hopMyIHpOBaTh Pa3HOTIACHS, CBOM BO3PAKEHUS;

NPEJCTaBIATh Pe3yJbTaThl pELICHUS 3aJauyd, »SKCIEPUMEHTa, HCCIEeOBaHUs, IIPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (OpMAT BHICTYIICHUS ¢ YUETOM 3a7a4 IPEe3EHTAlMU U 0COOEHHOCTEN
ayJIuTOpUH;

MOHMMATh U UCTOJIb30BaTh IPEUMYIIECTBA KOMAaH/IHON U HHIUBUAYaIbHON paOOTHI IPU PEILICHUN
y4eOHBIX MAaTEeMAaTUYECKUX 3a/1a4;

MPUHUMATH 1€JIb COBMECTHOM JEATEIbHOCTH, INIAHUPOBATH OPraHU3AIMI0 COBMECTHOU PabOTHI,
pactipenensTtb BUABl padOT, OTOBApUBATHCA, OOCYXJAaTh TPOLECC M pe3ylbTaT padoTHl,
0000111aTh MHEHUS HECKOJIIBKUX JIIOIEI;

y4acTBOBATh B IPYMIOBBIX (hopmax paboThl (00CYyKaeHUS, 0OMEH MHEHUSIMH, MO3TOBBIE IITYPMbI
U JIpyTue), BBINOJIHATH CBOIO YacTh PAaOOTHl M KOOPAUHUPOBATH CBOU JACUCTBUS C APYTUMHU
WIeHaMU KOMaH/Ibl, OLICHMBAaTh KAaueCTBO CBOETO BKJIaJa B OOIIMHM MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYAaCTHUKAMU B3aUMO/IEHCTBUS.

PeryasiTuBHbIC YHUBEpCaJbHbIe y4eOHbIE 1eiICTBHUA

Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJIATH IUIAH, aJTOPUTM pelleHus 3ajaud (WIM €ro 4acTb), BbIOMpaTh
crnocod pemeHuss € y4€TOM HMEIOIIUXCS PECypcoB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMeHTHPOBATh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOM HH(pOpMaLUH.
CaMOKOHTPOJIb, SJMOIHOHAJIbHBIN HHTEICKT:

BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKHM, CaMOKOHTpOJIS TMpoliecca W pe3ysbTara pelieHus
MaTeMaTHYeCKON 3aJ1a4H;

IPEIBUIETH TPYJHOCTH, KOTOPBIE MOT'YT BOSHUKHYTB IIPH PEILIEHUH 33/1a4H, BHOCUTb KOPPEKTUBBI
B JICATEIbHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, HAWJICHHBIX OIIMOOK, BBISBICHHBIX
TPYAHOCTEN;

OILICHUBATh COOTBETCTBHUE Pe3yJIbTaTa AeATEIbHOCTH OCTABIEHHOMN 11eJI U YCIIOBHSIM, OOBSCHATh
OPUYMHBI  JIOCTHKEHUS] WJIM HEJOCTMD)KEHUS LeNH, HaXOAWTh OMIMOKY, J/JaBaTh OICHKY

nprOOPETEHHOMY OTIBITY.



IMPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyueHus B 7 Kjacce 0Oy4arOUMiics TOIYYUT CIEAYIOIIUE MPEIMETHBIC
pE3yJIbTaThI:

Yucia 1 BLIYMCICHHUA

BremonHATh, coueTas yCTHbIE M NMHChMEHHBIE NPUEMBI, apU(PMETHUYECKHE NEHCTBHSA C
paloHaIbHBIMU YHCIIAMHU.

HaxonuTh 3HaueHMs] YUCIOBBIX BBIPAXKEHUN, NMPUMEHATh Pa3HOOOpas3Hble CHOCOOBI U
OpuéMbl  BBIYUCIEHUS 3HAYCHMH JpOOHBIX BBIPAXKEHUH, COAEPXKAIIMX OOBIKHOBEHHBIE U
JECSITUYHBIE IpOOH.

[lepexonuTh OT oAHON (QOPMBI 3alIMCH YHUCEN K ApYyroi (mpeoOpa3oBbIBaTh AECSITUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYI B JECATHYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JIECATHUYHYIO APOOB).

CpaBHUBATh U YIIOPSAI0OUMBATH PALIMOHAIBHBIE YUCIIA.

OxpyriasTh yncnia.

BBINONHATE NPUKUIKY U OLEHKY pe3yJsIbTaTa BBIYMCICHUH, OLICHKY 3HAYEHUH YHMCIIOBBIX
BBIPAXCHUI. BBIIOIHATE NEHCTBUS CO CTENEHSAMU C HATyPaJbHBIMU [TOKA3aTEISIMH.

[TpyMeHsTh NPU3HAKU JETMMOCTH, PA3JI0KEHUE HA MHOXKUTENIN HATYPaJIbHBIX YHCEI.

PemaTth mnpakTUKO-OPHEHTHPOBAHHBIE 33/a4yd, CBS3aHHbIE C OTHOIIEHMEM BEJIMYUH,
IIPONOPLUOHAIIBHOCTBIO BEIMYNH, IPOLIEHTAMH, MHTEPIPETUPOBATH PE3YJIBTATHI PELICHUS 3a1a4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PacCMaTpUBAEMbIX OOBEKTOB.

Auredpanyeckune BbIPaKeHHUs

Hcnonp3oBath anreOpanyeckyo TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B IpoIecce
OCBOCHHMS yU4eOHOT0 MaTepuaa.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPAKEHUN MIPU 3aaHHBIX 3HAUEHHUSX EPEMEHHBIX.

BrinonHATh MpeoOpa3oBaHus LETOr0 BhIPAXKEHHUsS. B MHOTOUIEH MPUBEICHUEM MOJ00HBIX
CJIaraeMbIX, paCKpbhITHEM CKOOOK.

BbINONHATE yMHOXEHHE OAHOWIEHA HAa MHOIOWIEH M MHOIOYJI€Ha HAa MHOIOYJIEH,
OPUMEHSATH (OPMYJIIBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

Ocy1ecTBISATh pa3ioKeHWE MHOTOUYIEHOB HAa MHOXKUTENIM C MOMOUIbIO BBIHECEHHUS 3a
CKOOKHM OOIero MHOYKHUTENs, TPYNIUPOBKU ClaraeMblxX, MpUMeHEeHUs: (opMys COKpaII€HHOTO
YMHOKEHUS.

[TpumensaTs npeoOpa3oBaHUSI MHOTOWIEHOB /IS PELICHMS Ppa3MuYHBIX 3a7ad U3

MaTE€MAaTUKH, CMCKHBIX IIPEAMETOB, U3 peam,Hoﬁ IMPAKTHUKHU.



Hcrnonb30BaTh CBOMCTBA CTENEHEH ¢ HATypaJbHBIMHU IMMOKA3aTEIsAMHU ISl TIPe0Opa3oBaHuUs
BBIPAKCHU.

YpaBHeHusI 1 HepaBeHCTBA

Pemarp sinHelHBIE ypaBHEHMsI C OJHOW NEPEMEHHOW, NMPUMEHsS IpaBWIa IEPEXona OT
WCXOIQHOIO YpPaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTh, sBi€TCA 1M YHUCIO KOPHEM
YPaBHEHU.

[TpumeHsTH rpaduvyeckre METOIbI IPHU PELICHUN JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupats npuMepsl Hap 4ucell, IBISIIOIUXCS PEIICHUEM JIMHEHHOTO ypaBHEHUS C ABYMS
IIEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaduK JHUHEWHOTO YpaBHEHHS C JBYMs
NEPEMEHHBIMH, TIOJIB3YSICh TPAPUKOM, IPUBOIUTH IPUMEPHI PEIICHUS] YPABHEHUSI.

Pemars cucreMbl ABYX JIMHEWHBIX YPaBHEHMM C JIByMs INEPEMEHHBIMH, B TOM YHCIE
rpagu4ecKy.

CocraBnaTh M peuiarh JIMHEHHOE YpaBHEHHE WM CHUCTEMY JIMHEHHBIX YpaBHEHUH IO
YCJIOBHMIO 3a/1a4d, HHTEPIPETUPOBATH B COOTBETCTBUHM C KOHTEKCTOM 3aJa4yd IIOJy4CHHBIN
pe3yJIbTar.

DOyHKIUHA

N300paxarb Ha KOOPAMHATHOM MpPSMOM TOYKH, COOTBETCTBYIOIIME 3a/laHHBIM
KOOpIMHATAM, JIy4HM, OTPE3KH, WHTEPBAJIbI, 3alMCBIBATH YHCIOBBIE IMPOMEXYTKH Ha
areOpanyeckoM s3bIKe.

OtrmedaTs B KOOpAMHATHOM IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpPAWHATaM, CTPOMTH
rpaduxu muHeRHbIX QyHKIMH. CTpouth rpaduk pyHKINU y = [X|.

OnuceIBaTh C TOMOIIBIO (YHKIIMI N3BECTHBIE 3aBUCUMOCTH MEX]Ty BETMUNHAMU: CKOPOCTb,
BpEMsl, pacCTOSIHUE, [IeHa, KOJIMYECTBO, CTOUMOCTh, TPOU3BOIUTENILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuth 3HaueHune GyHKIMU 1O 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuid croco0 MpeACTaBICHUS W aHalIu3a WH(pOpMaIWU, WU3BJICKATh U

MHTEPIPETUPOBATH MHPOPMALIHIO U3 TPadUKOB peaIbHbIX MPOIECCOB U 3aBUCUMOCTEH.

K xonmy oOydyeHuss B 8 Kkiacce oOydarmMACsS TMOJYYUT CIEAYIOMNUE TPEIMETHBIC

pEe3yJIbTATHIL:

Yuciia 1 BLIYUCIECHUSA



Hcnonb3oBaTh HadallbHBIE MPEJICTABICHHS O MHOXECTBE JACHCTBUTEIBHBIX YMCEN IS
CPaBHECHHSI, OKPYTJICHHS ¥ BBIYMCICHUHN, HM300paKaTh EHCTBUTEIBHBIE YHCIIA TOYKAMU Ha
KOOPJAMHATHOU IIPSIMOM.

[TpuMeHsTh NOHATHE apUPMETUUECKOTO KBaIPATHOT'O KOPHS, HAXOAUThH KBaJpaTHbIE KOPHHU,
UCIIONIB3YSl TMPU HEOOXOIMMOCTH KaJbKYJATOpP, BBIOJHATH IPeoOpa3oBaHUSl BBIPAKEHUH,
COZEpKAIIMX KBAIPATHbIE KOPHU, UCITOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonb30BaTh 3amycy OOJIBIIMX M MalbIX YHCEN C MOMOIIBIO JECITUYHBIX ApoOeil u
crenenei yucina 10.

Anredpanyeckue BbIPaKeHUs

[IpuMeHATh TOHSTHE CTENEHH C IEJNBIM IOKa3aTelIeM, BBIMNOJIHATH IMPEeoOpa3oBaHUs
BBIPAKEHMM, COAECP/KALUX CTEIICHH C LIEJIBIM IT0KA3aTEeJIEM.

BBINOMHATE TOXAECTBEHHBIE MPEOOpa30BaHMs PAIlMOHATIBHBIX BBIPAKEHUH Ha OCHOBE
MpaBUJI ACHCTBHI HAJl MHOTOWICHAMH U aNreOpandyecKuMu JpoOsiMH.

PackiianpiBath KBaApaTHBIN TPEXUIIEH HA MHOKHUTEIIH.

[IpumensaTs npeodpa3oBaHuUs BEIPAKEHUM JIJIs1 PEIICHUsS] Pa3JIMYHbIX 3a7a4 U3 MaTEMAaTHKH,
CMEXHBIX [TPEAMETOB, U3 PEATIbHON MTPAKTUKH.

YpaBHeHUs] M HEPABEHCTBA

Pemate nuHeiiHbIe, KBaApAaTHBIE YPABHEHUS U PAllMOHAIBHBIE YPABHEHHUS], CBOISAIIUECS K
HUM, CUCTEMBI JIByX YpaBHEHUH C IBYMsI IEPEMEHHBIMH.

IIpoBOAUTE MpOCTENIINE UCCIEN0OBAHUS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM YHCIIE C
MpUMEHEeHHEeM rpaduiecKiX MpeCTaBIeHNH (YCTaHABINBATh, HIMEET JIU ypaBHEHUE UITH CUCTEMA
YpaBHEHUH pellIeHus], €CIIU UMEET, TO CKOJIbKO, U TIpoYee).

[lepexonuTh OT CIOBECHON (QOPMYIUPOBKM 3aJaud K €€ anredpandeckol MoOAenu C
MOMOILIBI0  COCTaBJIEHUS YpPaBHEHUS WJIM CHUCTEMBbl ypaBHEHWH, WHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4¥l MOJIyYeHHBIH pe3ybTarT.

[IprMeHsATh CBOMCTBA YMCIIOBBIX HEPABEHCTB ISl CPABHEHUS, OLIEHKH, PEIIATh JIMHEHHbIC
HEPAaBEHCTBA C OJIHOM NEpEeMEHHOM W HUX CHCTEeMbl, JaBaTh TIpadUUYECKy0 WIUTIOCTPALUIO
MHO’KECTBA PEIIEHUI HEPABEHCTBA, CUCTEMbBI HEPABEHCTB.

DOyHKIUHA

[ToruMaTe 1 UCTIONTB30BaTh (DYHKIIMOHALHBIE TIOHSTHS | SI3BIK (TEPMHUHBI, CHMBOJIHUYECKHE
0003Ha4YeHUs1), ONPEENITh 3HaUeHHE (PYHKIMH 110 3HAYEHUIO0 apryMEeHTa, ONpeAesiTh CBONCTBA
¢byHK1IMU O e€ rpaduKy.

Ctpouts rpaduku dJeMEHTapHBIX (QYHKIIHH BHIA:

y=k/x, y =x2, y = x3,y = |x|, y = VX, ONHCBIBATb CBOICTBA YHCIOBOH (YHKIH MO €&

rpaduky.



K xonmy oOyueHus B 9 Kiacce oOy4aromiics TMOIYYUT CIEAYIOIIUE MPEIMETHBIC
pe3yJbTaThl:

Yucia 1 BBIYUCICHUSA

CpaBHUBATh U YIIOPSI0UYMBATH PAllMOHAIbHBIE U UPPALIMOHAJIBHBIE YUCIIA.

BremonsaTe apudmernueckue NeMCTBUS ¢ pallMOHAIbHBIMU YHUCIAMHU, COYETas YCTHBIE U
HNUCbMEHHBIE IPUEMBI, BBIIOIHTH BEIYUCICHHSI C UPPALIMOHATIBHBIMH YHCIaMH.

HaxonuTh 3HaueHMs cTeneHel C LEeNbIMHM M10Ka3aTeNsIMU U KOPHEH, BBIUMCIATh 3HAUCHUS
YHUCJIOBBIX BBIPAXKEHUH.

OKpyriasTh JEUCTBUTENBHBIE YHWCIA, BBINOJHATH HPUKHUAKY pe3yibTaTra BBIYMCICHUH,
OLIEHKY YHMCJIOBBIX BBIPAXKECHUH.

YpaBHeHUs] M HEPABEHCTBA

PemaTs nuHelHbIE U KBaIpaTHBIC YPABHEHUSI, YPABHEHMU I, CBOJISALIUECS K HUM, IIPOCTEHIINE
IpOoOHO-paOHANIbHBIE YPABHEHUSI.

Pemate cucteMsl ABYX JMHEHWHBIX YPaBHEHMH C ABYMS IEPEMEHHBIMH U CHCTEMBI JIBYX
YPaBHEHMH, B KOTOPBIX OHO YPABHEHHUE HE SIBJISAETCS IUHEHHBIM.

Pemate TekcTOBBIE 3amaud  anreOpaMvecKuM CIOCOOOM C TIOMOUIBIO COCTABICHHS
YpaBHEHHUS WM CUCTEMBI IBYX YPAaBHEHUH C IBYMsl IEPEMEHHBIMH.

ITpoBoauTh NpocTelnNe UCCIE0BaHNs YPABHEHUM U CUCTEM YPAaBHEHMM, B TOM YHCIIE C
IpUMEHEHHEM IrpaduyecKux NnpeacTaBleHui (yCTaHaBIMBaTh, UMEET JIM ypaBHEHHUE WU CUCTEMa
YpaBHEHUH pellIeHus], €CIIU UMEET, TO CKOJIbKO, U TIpoYee).

Pemats nuHeliHble HeEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTh peElIEHUE
HEPABEHCTB HA YMCJIOBOM MPSIMOM, 3alIMCBHIBATH PEIIEHUE C IIOMOIIBIO CHUMBOJIOB.

Pemarthb cuctemsbl IMHEWHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKJIFOUAOIINE KBAaPATHOE
HEPAaBEHCTBO, M300pa)kaTh PELICHHE CUCTEMbl HEPABEHCTB Ha YMCIOBOW NPSIMOM, 3aIHCHIBATH
peleHne ¢ MOMOIIbI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELIEHNN PA3JIMYHBIX 3a/a4.

DOyHKIUHA

Pacno3naBaTh (yHKIIMM M3y4eHHBIX BUJIOB. [I0Ka3bIBaTh CXeMaTUUECKU PACIOIOKEHHE Ha
KOOPJIMHATHOU IIJIOCKOCTH rpadukoB byHKIUR
Buga: Y = kx,y=kx+b,y=kix,y=ax2+bx+c,y=x3,y= VX, y = |X|, B 3aBUCHUMOCTH OT
3HaYeHU’ K03(h(PULIMEHTOB, ONHUCHIBATh CBOMCTBA (DYHKIIUH.

Crtpouth U u300paxarb CxeMaTUYeCKu TpaduKH KBaApaTUUYHBIX (DYHKIHN, OMUCHIBATH

CBOMCTBA KBaJPAaTUYHBIX (PYHKITUH 1O BX rpaduKam.



Pacnio3HaBaTh KBagpaTH4HYO0 QYHKIHMIO IO GOpMYJIE, IPUBOAUTE IPUMEPHI KBaAPATUYHBIX
(byHKUMN U3 peallbHON KU3HH, (PU3UKU, TEOMETPUH.

Yucii0BbIe NOCIEI0BATEIBHOCTH M NIPOrPECCUH

PacniozHaBaTh apu(MeTHUECKYI0 M T€OMETPUUECKYIO IPOrPECCU IPU pa3HbIX crocodax
3aJaHusl.

BBINOAHATE BBIYUCIEHUSI C WCIHOJB30BAHMEM (POPMYN N-TO wWieHa apuPMETHUYECKOH M
T€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOUKAMH HA KOOPJMHATHON INIOCKOCTH.

Pemarts 3amaun, cBsI3aHHBIE ¢ YHCIOBBIMU ITOCIEA0BATEIBHOCTMY, B TOM YUCIIE 3a1a4U U3

peabHOM >KM3HM (C UCTIIOIb30BAaHUEM KaJIbKYJIATOPA, HUPPOBBIX TEXHOJIOTUN).

TEMATHYECKOE INTAHUPOBAHMUE

7 KUIIACC
Ne || HaumeHnoBaHue pa3aeinoB U KommuectBo wacos DnekTpoHHbIE (IUPPOBEIC)
n/m TEM MPOTPaMMBI 00pa3zoBaTelIbHBIC PECYPCHI
Bcero | KoHTposbHBIE
paboThI
1 Uwciia v BBIYUCIICHHS. 25 1 [[bubmuoTeka [IOK
ParnoHanbHbIC YKcIa https://m.edsoo.ru/7f415b90]]
2 AnrebpanyecKkue BhIpaXeHUs 27 1 [[BuGmmoTteka LIOK
https://m.edsoo.ru/7f415b901]]
3 YpaBHEHHS 1 HEPABEHCTBA 20 1 [[bubmuoTexa [JOK
https://m.edsoo.ru/7f415b901]]
4 KoopnauHnats! u rpaduku. 24 1 [[bubmanoreka LIOK
OyHKIMH https://m.edso0.ru/7f415b90]]
5 [ToBTOpenue u 0600IIEHNE 6 1 [[bubmuoTexa [JOK
https://m.edsoo.ru/7f415b901]]
OBIIEE KOJIMYECTBO YACOB 102 5
[10 ITPOIT'PAMME
8 KJIACC
Ne || HanmeHoBaHuE pa3/iesioB v TEM KonngectBo yacos DnexTpoHHbIe (TUPPOBBIC)
/1 TIPOTPaMMBbI obpazoBarenbHBIE PECYPCHI
Bcero KonTposnbHbie
| paboThI
1 |Yucna u BRIYUCIICHUS. 15 1 [[bubmunoTexa [JOK
| ||KBagpaTHble KOpHH https://m.edsoo.ru/7f417af8]]
2 |Ymcna 1 BEIYHMCIICHHS. 7 1 [[bubmuoTexa [JOK
CreneHp ¢ HeIbIM https://m.edsoo.ru/7f417af8]]
| ||mokaszarenem



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

3 | AnrebpanuecKue BhIpaKEeHUS. 5 1 [[bubmmoreka LIOK

| ||KBampatHbIii TpéxusieH https://m.edsoo.ru/7f417af8]]
4 ||AnreOpanyuecKre BIPAKCHUSI. 15 1 [[bubmmoreka LIOK

| ||AnreGpanyeckas 1poosb https://m.edsoo.ru/7f417af8]]
S |[VpaBHEHUsS U HEPABEHCTBA. 15 1 [[bubmmoTeka IIOK

| ||KBampatHble ypaBHEHHS https://m.edsoo0.ru/7f417af8]]
6 ||[YpaBHEHHUS M HEPABEHCTBA. 13 1 [[bubmmoTeka [IOK

| ||Cucremsl ypaBHeHHi https://m.edsoo.ru/7f417af8]]
7 |[YpaBHEHHUS ¥ HEPABEHCTBA. 12 1 [[bubmmoTeka [TOK

| |[HepaBeHncTBa https://m.edsoo.ru/7f417af8]]
8 ||®yukumu. OCHOBHBIE S 1 [[bubmmoTeka IIOK

| |[monsTus https://m.edsoo.ru/7f417af8]]
9 ||®yukuuu. YucaoBbie 9 1 [[bubmmoTeka [IOK

||| pysximm https://m.edsoo.ru/7f417af8]]
10 |[IToBTOpEHUe 1 060OIIEHHE 6 1 [[Bubmmoreka ITOK

| https://m.edsoo.ru/7f417af8]]
OBUIEE KOJIMYECTBO 102 10

YACOB I10 ITPOTPAMME

9 KJIACC

Neo || HammeHnoBaHMe pa3aenoB U TeEM

KomnyectBo yacos

OnekTpoHHbIe (IUPPOBBIC)

/1 pOrpaMMbl 06pa3oBarTebHbIE PECYPCHI
Bcero KontponbsHbie
paboTshI

1 |Ymcina ¥ BEIYHCIICHUS. 9 1 [[buomunoTeka [JOK
JlelicTBUTENbHBIC YHCIIA https://m.edsoo.ru/7f419d08]]

2 ||YpaBHEHUS U HEPABEHCTBA. 14 1 [[bubmuoTeka [IOK
YpaBHEHUS C OJTHOM https://m.edsoo.ru/7f419d08]]
TIEpEMEHHOHN

3 ||YpaBHeHUS U HEPAaBEHCTBA. 14 1 [[bubmuoTeka [IOK
Cuctembl ypaBHEHUI https://m.edso0.ru/7f419d08]]

4 ||YpaBHEHUS U HEPABEHCTBA. 16 1 [[bubmumoreka [IOK
HepaBencrtsa https://m.edso0.ru/7f419d08]]

S || ®yHKIMH 16 1 [[bubmmoTeka [IOK

https://m.edso00.ru/7f419d08]]

6  |Yucnossie 15 1 [[bubmuoTeka [IOK
10CJIeI0BATEIbHOCTH https://m.edsoo.ru/7f419d08]]

7 |[loBTOpeHue, 00600IICHNE, 18 1 [[bubmmoTeka IIOK
cUCTEMATH3AaLUs 3HAHUN https://m.edso00.ru/7f419d08]]

OBIIEE KOJIMYECTBO 102 7

YACOB I10 ITPOTPAMME
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