MHHHCTEPCTBO NPOCBENEHHSI POCCHIHCKOH ®EJIEPAIIHH
Munucreperno obpazosanis 0 nayku Pecnybauxun Taraperan

raoy "llkona Hanonoanc"

Pyromomgrgns MO

‘ PACCMOTPEHO
|
1
1

 Cemenof CM.
Tporokon Mo £ [Mprgas No 20 - f‘?«i
OT ¢_#d «F wanrvera 2023 T, ot «_ ! wamryera 2023 1.
PABOYAS ITPOI'PAMMA
(ID 670747)

yuedHOro npeamera «Aaredbpa»

U o0yuaommxcs 7 — 9 knaccor

r. Hunonoane, 2023 rog



INOACHUTEJIBHAA 3AIINCKA

Anrebpa sBISeTCS OJHHM U3 ONOPHBIX KYpCOB OCHOBHOTO 00mIero oOpa3oBaHUs: OHA
obecrieunBaeT U3y4eHUE IPYTUX AUCHUILIINH, KaK €CTECTBEHHO-HAYYHOTO, TAK U T'YMaHUTAPHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl POJIOJHKEHUSI 00pa30BaHUs U B IMOBCETHEBHON JKHU3HU.
Pa3zButne y oOywarommxcsi HAay4YHBIX MPEICTABICHUH O TPOUCXOXKIECHHH U CYIIHOCTH
anredpandeckux aOCTpakiui, CrnocoOe OTPaKCHHS MATEeMATHYECKON HAyKOW SBICHHA U
IPOLIECCOB B MNPHPOJEC U OOIIECTBE, POJIM MATEMaTHYECKOTO MOJCIUPOBAHUS B HAYYHOM
NO3HAHUU M B MPAKTUKE CHOCOOCTBYET (DOPMHPOBAHUIO HAYYHOTO MHPOBO33PCHHS M Ka4yeCTB
MBIIIICHUS, HEOOXOMUMBIX /ISl aJanTaldd B COBpeMEHHOM ImdpoBoM olmectse. M3ydenue
anreOpsl o0ecrieynBaeT pa3BUTHE yMEHHS HAOJI01aTh, CPABHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTH MBIIUICHHS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JIeMCTBUSL U BBIBOJBI, (POPMYIHPOBATH yTBEepKAeHHUS. OCBOCHHE Kypca aireOpbl o0ecreynBaeT
pa3BUTHE JIOTHYECKOTO MBIIUICHUS OOYYalOUIMXCsl: OHHM HCHOJNB3YIOT JEIyKTUBHBIC |
WHIYKTUBHBIC  pacCyXJeHHs, O0O0OOIIeHHEe ¥  KOHKPETH3alHWlo, a0CTparupoBaHuUE H
a"anoruto. OOyueHne anreOpe mpeanojaracT 3HAYUTEIBHBIE O0BEM  CaMOCTOSTEIBHOM
NEeSITeTLHOCTH 00YJaIOIUXCsl, TOITOMY CAMOCTOSITENIbHOE PEIIEHHE 3a1a4 SBISIETCS peaiu3aei
JeATEIbHOCTHOTO MIPUHIMIIA 00y4YeHUSI.

B cTpykType nporpaMMel y4eOHOTO Kypca «Anreopay Jijisi OCHOBHOTO 00IIero 00pa3oBaHHMsI
OCHOBHOE MECTO 3aHUMAIOT COJCPKATECIHbHO-METOJMYSCKUE JUHUM: «Uucia ¥ BBIYHUCIICHUS,
«AnreOpanueckue BhIpAXKECHHs», «YpaBHEHUS U HepaBeHCTBay, «DyHkium». Kaxnas u3 3tux
COJIEPKATEIBHO-METOAUYECKUX JINHUKA Pa3BUBACTCS HA MPOTSIKEHUU TPEX JIET U3YyYEHHUs Kypca,
B3aUMOJICHCTBYSl C IPYTMMHU €ro JHHUAMHU. B XoJlie m3ydeHus yueOHOro Kypca oOydarommuMcs
MMPpUXOAUTCA JIOTUYCCKU PACCYKIAaTh, UCITI0JIb30BAaTh TeopeTHKO-MHOH(CCTBeHHLIﬁ SI3BIK. B cBs131u
C 3TUM B TPOTrpaMMy Y4eOHOTro Kypca «AureOpa» BKIIOUEHBI HEKOTOPHIC OCHOBBI JIOTHKH,
MPEJICTAaBICHHBIE BO BCEX OCHOBHBIX paslieiax MaTeMaTHYeCKOro oOpa3oBaHHS U
CIOCOOCTBYIOIIHE OBJIaICHUIO 00yJarOIIUMHUCS OCHOB YHUBEPCAITBHOTO MAaTEMaTHYECKOTO SI3bIKA.
ConepkatelbHOM M CTPYKTYPHOHM OCOOEHHOCTBIO y4eOHOTO Kypca «AnreOpay» SBISIETCS €ro
WHTETPUPOBAHHBIN XapakTep.

Copepxanne TMHUM «HKCTa U BEIYUCICHUSD CIY>KUT OCHOBOM JIJIS TATbHEHUIIET0 U3yUeHHS
MaTeMaTUKH, CIOCOOCTBYET pa3BUTUIO y  OOydYalOIIUXCS  JIOTUYECKOTO  MBIIICHUS,
q)OpMHpOBaHI/IIO YMCHHA I10JIB30BATHCA aJITOPUTMaMM, a TAK¥XKE HpI/IO6p€TeHI/IIO MMPAKTUICCKUX
HABBIKOB, HEOOXOJUMBIX i TOBCETHEBHOW >KM3HU. Pa3BUTHE MOHATHUS O YWCIIE Ha YPOBHE
OCHOBHOTO 00IIero 00pa3oBaHUsS CBS3aHO C PAMOHAIBHBIMH M HUPPAIMOHAIHLHBIMH YHCIIAMH,
dbopMupoOBaHUEM MPEACTABICHUN O JCHCTBUTENHFHOM YHCIE. 3aBEpIICHHE OCBOSHUS YHCIIOBOM
JIMHUU OTHECEHO K CpeHeMY o0IeMy 00pa30BaHHUIo.

Conepkanue JABYX alNreOpanyeckux JIMHUM — «AJreOpandeckue BBIPAKEHUS» U
«YpaBHEHUS M HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHMIO Y OOYUAIOIIMXCS MATEMAaTHYECKOTO
anmnapara, He0OX0JAMMOTO JIJIsl pelIeHUs 3a/1ad MaTeMaTHKH, CMEKHBIX MPEIMETOB U MPAKTUKO-
OpPUEHTHPOBAaHHBIX 3agau. Ha ypoBHe OCHOBHOro o0Iero odpa3zoBaHMs y4eOHBIH MaTepHuai
TPYNIUPYETCsT BOKPYT palMOHANbHBIX BbIpakKeHUH. AunreOpa JE€MOHCTPUPYET 3HAUYEHUE
MaTEMaTUKU KakK sI3bIKa JJI [MOCTPOCHMSI MAaTEMAaTUYECKUX MOJEINIEH, ONHUCAaHUs IPOLECCOB U
ABJIEHUHN peallbHOTO Mupa. B 3amaun oOydeHus anredpe BXOAIT TakXkKe AajbHElIIee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUIEHUS,, HEOO0XOAMMOro, B YaCTHOCTH, JJIS OCBOEHHS Kypca
nHpOpMaTUKH, ¥ OBJIAJCHHE HABBIKAMHM JCIYKTUBHBIX paccyxkaeHuid. [IpeoOpa3oBanue
CHUMBOJIBHBIX (POPM CITIOCOOCTBYET Pa3BUTHIO BOOOPAKEHUS, CIIOCOOHOCTEH K MaTeMaTHUYECKOMY
TBOPYECTBY.



Conepxkanre  (QyHKIMOHATBHO-TpaUUECKOW  JIMHUM  HAIEJICHO Ha  IOJy4YeHHUE
00ydJaronMucs 3HaHUH 0 QYHKIHMAX KaK BaKHEHUIIEH MaTEMaTHIECKON MOJIEINN IS ONTMCAHUS U
WCCJICIOBAHMSI PA3HOOOPA3HBIX IMPOIECCOB M SIBICHUW B TpUpone M oOmiectBe. l3yueHue
MaTepuaia CHOCOOCTBYET pa3BUTHIO Yy OOYYAIOIIMXCS YMEHHS HCIOIb30BaTh Pa3IMYHbBIC
BLIpa31/ITeJIBHBIe CpeI[CTBa SA3bIKa MAaTC€MAaTHUKH — CJIIOBCCHBIC, CHMMBOJIMYCCKUC, rpa(bnqecm/le,
BHOCHUT BKJIaJl B (HOPMHUPOBAHKE MPEJACTABICHUHN O POJIM MAaTEMATHKH B Pa3BUTUH ITUBUIU3AINH U
KYJIBTYPBL.

CornacHo yueOHOMY Tu1aHy B 7-9 Kilaccax u3y4aercs: yueOHbIN Kypc «Anredpay, KOTOpBIN
BKJIIOYAET CICAYIOUIME OCHOBHBIC pa3feibl colepkaHus: «Yucna W BBIYMCICHHAN,
«AnredpanyuecKue BHIPAKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKIIUN.

Ha u3yuenne yuebHOro Kypca «Anredpa» orsoaurcs 306 gacos: B 7 kiacce — 102 gaca (3
yaca B Hejmen), B 8 kimacce — 102 gaca (3 gaca B Hemeno), B 9 kimacce — 102 vaca (3 yaca B
HEJIETIIO).



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Yuciia 1 BLIYUCICHUA

JpoOu 0OBIKHOBEHHBIE U JIECTUYHBIE, TIEPEXO/1 OT OHON (OPMBI 3aITUCH APOOEH K Ipyroil.
IlonsiTHE pallMOHAIBLHOIO YHCIA, 3aIIUCh, CPABHEHUE, YIOPSAJOYMBAHUE PALMOHAIBHBIX YHCEIL.
Apudmerndeckue neiicTBUS ¢ pallMOHAIBHBIMU yKiciaaMy. Pelienne 3a1ad U3 peaabHON IPAKTUKU
HA YacTH, Ha JPOOH.

CreneHb ¢ HaTypajbHBIM IIOKa3aTeJeM: ONpeIeleHHe, peoOpa3oBaHue BBIPAKEHUN Ha
OCHOBE OTpE/ICICHHUS, 3aUCh OOIBIINX Yncel. [IponenHTsl, 3anich MPOIEHTOB B BUIE IpoOU U
JIpoOu B BUJIE NPOLIEHTOB. TpU OCHOBHBIE 33Jaud Ha IPOLIEHTHI, PELICHNUE 3aad U3 pealbHOU
IIPAKTUKU.

[TpuMeHeHnEe TPU3HAKOB AE€IMMOCTH, PA3JI0KEHNE HA MHOXKUTEIIN HATYPAJIbHBIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHas PONOPLIMOHATIBHOCTH.

Anredpanyeckue BbIPaKeHUs

IlepemeHHBIE, YMCIOBOE 3HAYECHHE BBIPAKECHMS C IEepeMEHHOU. [lomycThMble 3HayeHUs
nepeMeHHbIX. [IpescTaBieHre 3aBUCUMOCTH MEXTy BEJIMUMHAMU B Buje GopMyibl. Beruncnenus
no gopmynam. I[IpeoGpa3oBanue OyKBEHHBIX BBIPAKCHHUN, TOXKICCTBEHHO PABHBIC BBIPAKCHHS,
npaBuia MpeodpazoBaHMs CyMM U IPOM3BEACHUH, IPaBUIa PACKPHITUA CKOOOK M NPUBEAECHUS
MOJOOHBIX CITaraeMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeJIEM.

OpHowienbl U MHOroujeHbl. CteneHb MHorouwieHa. CioxeHue, BBIYUTaHUE, YMHOKEHUE
MHOro4eHOB. DOopMynbl COKpAIIEHHOTO YMHOYKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyina pa3HOCTH KBaJIpaTOB. Paznoxenue MHOTOYJICHOB
Ha MHOXUTEIIN.

YpaBHeHHUs M HEpaBEHCTBA

VYpaBHeHUE, KOpEeHb YpaBHEHMs, IpaBuiia NpeoOpa3oBaHUsl YpaBHEHMsI, PABHOCUIBHOCTb
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOM IEPEMEHHOHM, YHUCIO KOPHEH JIMHEWHOIO YpaBHEHHS,
pelieHre JUHEHHBIX ypaBHeHHMU. CocTaBieHHE YpaBHEHMH 10 YCIOBHIO 3aj1aud. PemeHue
TEKCTOBBIX 3aJa4 C TIOMOIIBbIO YPABHEHHH.

JluneiiHoe ypaBHEHHE C ABYMsI NepeMEeHHbIMU U ero rpaduk. Cucrtema IBYX JIMHEWHBIX
ypaBHEHM ¢  JABYMS  IIepeMEHHBIMU. PemieHue  cucteM — ypaBHEHMH  crocoOom
MIOACTAHOBKU. [IprMepsI pelIeHnst TEKCTOBBIX 3a/1a4 C IIOMOIIBI0 CHCTEM YPaBHEHHUM.

DOyHKIUHA

Koopanaara touku Ha mnpsmoi. Uucnossle mnpoMmexyTku. PaccTosHue Mexay JIByMs
TOYKaMU KOOPAUHATHOU IIPSMOM.

[MpsmoyromnbHast cucrema koopauHat, ocu OX m Oy. AGciyicca W opauHaTa TOYKH Ha
KoopAnHaTHON T1uiockocTH. [Ipumepsl rpadukoB, 3agaHHbIX (Gopmynamu. UteHue rpadukos
peanbHbIx 3aBUcuMocTel. [Tonstue pynkun. ['padux pynkuuu. CpoiictBa pyHkuil. JInneiHnas
¢bynkuus, e€ rpapuk. I'padux pynkuuu y = [x|. ['paduyeckoe pemienne TMHEHHBIX ypaBHEHUN U
CHUCTEM JIMHEHHBIX YPABHEHUM.

8 KUIACC

Yucaa 1 BLIYHCTICHUS

KBanmparseiit xopeHb u3 umucina. [lonatue o0 wupparoHaabHOM 4wHcle. JlecaTHIHbIe
MPUOJIMDKEHUS UpPAITMOHAIBHBIX uncesl. CBOMCTBA apu(PMETHISCKUX KBAJAPATHBIX KOPHEH M MX
NPUMEHEHHE K MpeoOpa3OBaHHUIO YHCIIOBBIX BBIPAKECHHUN W BBIYHCIEHUSM. JlelicTBUTEIbHBIC
qHCa.

Crenens c 11eJIbIM TTOKa3aTesieM U €€ cBoicTBa. CTaHAapTHAS 3alIUCh YUCIA.



Auredpanyeckne BbIpaKeHHUs

KBanpaTHslil TpEXuiieH, pa3ioskeHUe KBaJPaTHOIO TPEXUIEHA HA MHOKUTEIIH.

Anrebpanueckast  ApoOb. OCHOBHOE CcBOMcTBO — anreOpanyeckor  apobdu. CioxeHue,
BbIUUTAHUE, YMHOXKEHHUE, JielieHre anreOpandeckux aApoOeil. ParmoHanbHble BbIpaKeHUS U UX
peoOpazoBaHue.

YpaBHeHUs1 1 HEPABEHCTBA

KBanpatHoe ypaBHenuwe, ¢Qopmyna KOpHEH KBajapaTtHOro ypaBHeHHUs. Teopema
Buera. Pemmienne ypaBHeHM, CBOISIIMXCSA K JUHEHHBIM W KBagpaTHbIM. [IpocTeiimue apoOHO-
paloHaIbHbIE YPaBHEHUS.

['paduueckas uHTEpHnpeTaluss ypaBHEHUN C JIByMs NEPEMEHHBIMU U CHCTEM JIMHEHHBIX
YpPaBHEHUN € JBYMs I€peMEHHBIMU. [[pumepsl penieHuss CUCTEM HEIUMHEHHBIX YPaBHEHUN C
JBYMsl IEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 aIreOpanyecKuM CriocoOoM.

YucioBbie HEpPaBEHCTBA u ux cBolictBa. HepaBeHcTBO c OJIHOU
IIEPEMEHHON. PaBHOCUIIBHOCTD HEpaBeHCTB. JInHelHbIE HEpPaBEHCTBA c OJIHOMU
nepeMeHHON. CUCTEMBI JIMHEUHBIX HEPABEHCTB C OJJHOM NEPEMEHHOI.

DOyHKIUUHA

[Tonstne dynkuu. O6IaCTh ONpENeIeHUus ¥ MHOXECTBO 3HaueHHi (yHKIuU. CriocoObl
3amanus QyHKIUH.

I'paduk ¢ynkuuu. Yrenue cBoiictB ¢yHknuu mno e€ rpaduky. [Ipumepsr rpadukon
(GYHKINH, OTpaKAIOMINX PEaTbHbIC MTPOIECCHI.

OyHKIMY, ONMUCHIBAIOIINE MPSIMYI0 U OOpPaTHYIO MPOIMOPIMOHAIBHBIC 3aBHCUMOCTH, UX
rpaduxu. OyHKIAM Y = X2, Y = X3, y = Vx, y=|X|. [padudeckoe pelrenne ypaBHEH Il 1 CHCTEM
YpPaBHEHUU.

9 KUIACC

Yucsia ¥ BLIYUCICHUSA

ParnmonanbHbIe uncia, WppaoHabHBIE YUCa, KOHEUYHbIE U OCCKOHEUYHBIE JECATUYHBIC
IpoOu. MHOXXECTBO JI€HCTBUTEIbHBIX YHCEN, JeHCTBUTENbHBIE YHCIA Kak OECKOHEYHbIE
JecsITUUHbIEe 1poOu. B3aMHO 0JHO3HAYHOE COOTBETCTBHE MEX/1y MHOKECTBOM JI€HCTBUTENBHBIX
YKCeNl U KOOPAUHATHOU IIPSAMOM.

CpaBHeHuE [EHCTBUTENIbHBIX YHCEN, apU(PMETHUECKHUE AECUCTBUSA C JEHCTBUTEIBHBIMU
YHUCIIAMH.

Pa3mepbl 00bEKTOB OKPYXkKAIOIIET0 MUPA, JUTUTEILHOCTD IIPOLIECCOB B OKPYKAIOLIEM MHpE.

[TpubnuxEéHHOE  3HAUEHWE  BEJIWYMHBI,  TOYHOCTb  NpUOIMKeHHs. OKpyriieHue
yucen. [Ipukuaka u oneHKa pe3yJbTaToB BHIYUCICHUMN.

YpaBHeHus! M HEpABEHCTBA

JInnelinoe ypaBHeHue. PemieHne ypaBHEHNH, CBOAAIIMXCS K JIMHEMHBIM.

KBanpatHoe ypaBHeHue. Pemienue ypaBHeHNH, CBOIAIIMXCA K KBalpaTHbIM. bukBaipaTHoe
ypaBHeHue. [Ipumepsl peleHnst ypaBHEHUH TPETbed M YETBEPTOM CTENEHEH pPa3JIOKEHUEM Ha
MHOKHUTEIIH.

Pemenne nqpoOHO-panimoHaNbHBIX YpaBHEHUN. PellieHne TeKCTOBBIX 3a/1a4 alireOpandeckum
METOJIOM.

VYpaBHeHHe ¢ OByMsl MepeMeHHbIMU U ero rpaduk. Pemenne cucreM ABYX JIMHEHHBIX
YpaBHEHUN C JByMs IIEpEMEHHBIMU. PellleHne CUCTEM [BYX YypaBHEHUH, OJHO U3 KOTOPBIX
JUHEIHoe, a JApyroe — BTOpOM cTeneHu. I'paduueckast HHTEpIpETaIisl CUCTEMbl ypaBHEHUH ¢
JBYMSI IIEPEMEHHBIMU.

Pemenre TekCTOBBIX 3a71a4 anreOpandecKuM CIiocoOOM.

YucioBble HEPABEHCTBA U UX CBOMCTBA.



Pemenne nMHEHHBIX HEPABEHCTB C OJHOM IEPEMEHHOH. PemieHue cucTeM JIMHEHHBIX
HEpaBEHCTB ¢ OJHOW mnepemeHHOl. KBaapaTHeie HepaBeHcTBa. ['padmueckas uHTEpHpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIBYMsI [IEPEMEHHBIMH.

DOyHKINHA

KBanpatnunas ¢ynkums, e€ rpadpuk u cBoicTBa. [lapabona, KOOpAMHATHI BEpIIUHBI
napaboIIbl, 0Cb CAMMETPHH apadoIIbl.

I'paduxn dyukimit: y =kx, y=kx + b, y=k/x, y =x3, y = Vx, y = |x| 1 ux cBoiicTsa.

YucJi0BbIe M0CJIE10BATEIBHOCTH H IIPOIPECCHU

[TonsiTe 4YKMCIOBOM MOCIENOBATEIBLHOCTH. 3aJaHUE TOCIEA0BATEIbHOCTH PEKYPPEHTHOM
dbopmyroit u popMyIoi N-To wiIeHa.

Apudmernueckast 1 reoMmeTpuuecKkas nporpeccu. @opmyisl N-ro wieHa apu(pMeTHIecKoi
Y T€OMETPUYECKOU ITPOrPECCUll, CYMMBI IIEPBBIX N YJICHOB.

N300pakeHre YJICHOB apU(PMETUYECKOH W TeOMETPUYECKOH Mporpeccuii TOYKaMu Ha
KOOPJAMHATHOM IUIOCKOCTH. JINHEWHBIN U 9KCIIOHEHIIMAIBHBINA POCT. CII0KHBIE IPOLIEHTHI.
IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOT'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA
JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE  pe3yJbTAaThbl OCBOCHUS  IPOrpaMMbl  y4eOHOTO  Kypca  «Anredpay
XapaKTEepPU3YHOTCA:

1) naTpuoTHYecKoe BOCIINTAHME:

NPOSIBJICHUEM HHTEpeca K TMPOHUIOMY U HACTOSALIEMY POCCUHCKOW MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMKECHHSM POCCHMCKMX MAaTeMaTUKOB H POCCHUUCKOU
MaTE€MaTUYeCKOW IIKOJIbl, K UCIIOJIb30BAHUIO 3TUX JOCTUKEHUU B IPYTUX HAYKax U MPUKIATHBIX
chepax;

2) rpa:kIaHCcKoOe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

FOTOBHOCTBIO K BBIIOJHEHUIO OOS3aHHOCTEM TIpakJaHWHA M peaju3aluyd ero Ipas,
MPEJCTaBICHUEM O MaTeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBIICHUH, TPOLEAYpP TPakJAaHCKOTO O0IIecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO 3TUYECKHUX MpOoOJeM, CBS3aHHBIX C NMPAKTUYECKUM MPUMEHEHUEM JOCTHXKEHHH
HAyKH, OCO3HAHMEM BaKHOCTU MOPAJIbHO-3THUECKHUX MPUHIIUIIOB B I€ATEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE y4YacTHE B PELIEHMM MPAKTUYECKUX 3aJad MaTeMaTU4ecKOi
HalpaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTEeMaTUYECKOIo 0O0pa30BaHUs HA MPOTSIKEHUU BCEH
YKU3HU JJIs YCHEIIHON MpoQecCUOHANbHON EATEIbHOCTH U Pa3BUTUEM HEOOXOJAMMBIX YMEHUH,
OCO3HaHHBIM BBIOOPOM U TIOCTPOCHHEM MHIMBHUIYaJIbHOHM TPaeKTOpUM OOpa30BaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K SMOIIMOHAJIBHOMY M 3CTETHYECKOMY BOCHPHUSATHIO MaTeMaTUYECKUX
00BEKTOB, 3a/1a4, PELICHUH, pacCyKICHUH, YMEHUIO BUIETh MaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMA:

OpUEHTaIlel B JEATEJbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAYYHBIX IpPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHsS YEJIOBEKa, MNPHUPOAbI M O0OILIecTBa, NOHUMaHHEM
MaTeMaTUYeCcKOl HaykKu Kak c(epbl 4elIOBEYECKOW NeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAUYMMOCTH JIJIsl Pa3BUTHUS LIUBUIIN3ALIMH, OBJIAZICHUEM SI3bIKOM MAaTEMAaTHUKU U MaTeMaTH4YECKON
KyIbTYpOH Kak CpEICTBOM IIO3HAHUS MHUpPA, OBJAJACHUEM MPOCTEHIIMMHU HaBbIKAMU
MCCIIEIOBATENBCKOM 1€ATENBHOCTH;

6) pusuyeckoe BocnuTaHue, GopMHUpoOBaAHKE KYJIbTYPHI 310POBbS H IMOLHOHAJIBHOI0
Os1aromosty4usi:

TOTOBHOCTBIO MPUMEHATh MaTeMaTHUECKHE 3HAHHUS B UHTEPECAX CBOETO 3/I0POBbs, BEICHUS
3I0pOBOTO 00pa3a >KU3HU (3710pOBOE MUTAHUE, COANTAHCUPOBAHHBIA PEXUM 3aHATHHA U OTIbIXA,



peryisipHasi (pu3nyeckasi aKTUBHOCTb), CPOPMHUPOBAHHOCTBHIO HaBbIKA peQIIEKCUU, PU3HAHUEM
CBOETO IpaBa Ha OIIMOKY M TaKOT'0 K€ MpaBa Ipyroro 4ejloBeka,

7) 3ko10rNYecKoe BOCIIUTAHNE:

OpHEHTalel Ha NMPUMEHEHHEe MaTeMaTHYeCKUX 3HaHUM Ui pelleHus 3aaad B o0jacTu
COXPaHHOCTH OKpY)KaloIlel cpenbl, IJIaHUPOBAaHUS IOCTYIKOB M OLEHKM MX BO3MOXHBIX
HOCJEICTBUM I OKpY’Karolled cpesibl, 0CO3HAaHHEM IJI00aJIbHOTO XapakTepa 3KOJOIMYECKUX
po0JIeM U IyTeN UX PELLEHUs;

8) apanTanus K U3MEHSAIOIMMCS YCJIOBUAM COIUAJIBHON U IPUPOIHOI Cpebl:

TFOTOBHOCTHIO K JEMCTBUSAM B YCIOBHUAX HEONPEAECIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4€pe3 NPAKTUYECKYIO ACSITEIBbHOCTb, B TOM YHCJIE YMEHUE YUUTBHCS y OPYIHX
Jro/iel, MpuoOpeTaTh B COBMECTHOW JESITEILHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3
OIbITA IPYTHX;

HE00X0IMMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHUH, B TOM 4HCiIe (HOPMYyTUPOBATH UICH,
HOHATUS, TMIIOTE3bl 00 00BEKTaX M SABJICHMSAX, B TOM UHUCIIE paHEe HEU3BECTHBIX, OCO3HABAThH
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAILMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIUIO
KaK BbI30B, TpeOyrOIIMI KOHTpMEp, KOPPEKTUPOBAaTh NPUHUMAEMble PEUICHUS U JIEHCTBUS,
(bopMynMpOBaTh U OLIEHUBATh PUCKHU U MOCIEICTBUS, (YOPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI
ITo3HaBaTe/IbHBbIE YHHMBepCcAIbHbIe y4eOHbIe AeiicTBUS

ba3oBblie JJornyeckne aelcTBHSA:

BBISIBJISITH M XapaKTEPH30BATh CYIICCTBCHHBIC TPU3HAKU MAaTEMATHUYECKUX OOBEKTOB, TIOHSATHUH,
OTHOIICHUN MEXIy MOHATHSIMH, (OPMYIUPOBATH ONpEACNCHUS TMOHATHH, yCTaHABIMBATh
CYIIECTBECHHBIA MPHU3HAK KIacCH(PHUKAIINN, OCHOBAHUS JUIsI 0OOOIICHUSI U CPAaBHEHUS, KPUTCPUHU
MPOBOJMMOI0 aHAJIN34;

BOCIIPUHUMATh, (OPMYJIUPOBATH W NPEOOPA3OBHIBATH CYXJICHHS: YTBEPAUTEIbHBIC U
OTpHIIATENbHbIE, ENHIUYHbIE, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJIAITH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U ITPOTUBOPEYHS B (paKkTax, JaHHBIX,
HAOMIOJIEHUSAX U YTBEPXKACHUSX, MpEASaraTb KPUTEPUHU JUTsl BBISIBICHHS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

Jle7aTh  BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M WHIYKTHUBHBIX
YMO3aKJIHOUYECHUH, YMO3aKIIOUEHH M0 aHAJIOTHH;

pa3duparh 10Ka3aTeabCTBA MAaTEeMAaTHMUYECKUX YTBEPXKACHHM (MpsSMble M OT TPOTHBHOTO),
MIPOBOJIUTH CAMOCTOSITEIILHO HECIOXKHBIE J0KA3aTeNIbCTBA MAaTEMAaTHYECKUX (PAKTOB, BHICTpaUBaTh
apryMeHTallil0, TPHUBOJUTh MPUMEPHl M KOHTPHPUMEPHI, OOOCHOBBIBaTH COOCTBEHHBIE
pacCyXIeHHUS;

BbIOMpaTh crmoco0 pelieHuss yueOHOW 3a/ladyd (CpaBHHBATh HECKOJIBKO BapHAHTOB pEIICHUS,
BBIOMPATh HaNOOJIee MOIXOIANINN C YUETOM CAaMOCTOATENLHO BBIICIEHHBIX KPUTEPUEB).
ba3oBble ucciaenoBarebckue JeHCTBUA.

WCIIOJIH30BaTh BOIMPOCHI KaK MCCIEIOBATEIbCKUI WHCTPYMEHT TMO3HaHUs, (HOpMyIupoBaTh
BOMPOCHI, PUKCUPYIOIINE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSITENIFHO YCTAHABITUBATH HCKOMOE U
JTaHHoe, GOPMHUPOBATH THUIOTE3Y, APTYMEHTUPOBATH CBOIO MO3HITNIO, MHEHHUE;

MPOBOAMTH TIO0 CAMOCTOSITEILHO COCTABJICHHOMY TUIaHY HECIIOKHBIN AKCIIEPUMEHT, HeOOIbIoe
WCCJICIOBAHKUE IO YCTAHOBJIEHHWIO OCOOCHHOCTEH MaTEeMaTH4YeCKOro OO0BEKTa, 3aBUCHMOCTEH
00BEKTOB MEXTYy COOOI;

CaMOCTOSITENIbHO (hOopMyIHpoBaTh OO0OOIIEHUST W BBIBOABI IO PE3yJIbTaTaM MPOBEAEHHOTO
HAOIIO/IEHUsI, UCCIIeIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YylIbTaTOB, BHIBOJAOB U
00001IeHN];



IIPOrHO3MPOBATh BO3MOXHOE PA3BUTHUE IPOLIECCA, a TAKXKE BBIIBUraTh MPEANOIOKEHUS O €ro
pPa3BUTHU B HOBBIX YCIIOBUSX.

Pabora ¢ unopmanmeii:

BBISBJIATH HEJOCTATOYHOCTh U H30BITOYHOCTh HMH(OPMAIMM, IAHHBIX, HEOOXOAMMBIX MJIs
pelleHus 3a1auH;

BbIOMPATh, aHATM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATh MH()OPMAIIUIO PA3TUUHBIX
BUOB U (POPM IPEICTABICHHUS;

BbIOMpATh (GOpMY IpeCTaBIeHHs HH(OPMALUY U WILTIOCTPUPOBATh PeLIaeMble 3aJJaul CXeMaMH,
IrarpaMMamu, HHOU TpaduKoi M UX KOMOMHAIUSMH;

OLIEHUBATh HAAEKHOCTh MH(DOpPMaUKM 10 KPUTEPUSAM, MPEAJOKEHHBIM YUUTENIeM WU
c(OpMYITUPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

BOCIIPHHUMATH ¥ (POPMYIIMPOBATH CYXKACHUS B COOTBETCTBHH C YCIOBHSIMU U LIEISIMUA OOIICHHUS,
SCHO, TOYHO, T'PAMOTHO BBIPaXKaTh CBOIO TOYKY 3PCHMS B YCTHBIX U IMCbMEHHBIX TEKCTAX, 1aBaTh
MOSICHEHHUSI 110 XO/1y PELIEHHUs 3a/1a4l, KOMMEHTHUPOBATh [IOJyYEHHBIH PE3yJIbTaT;

B X0/J1€ 00CYKIECHNUS 3a/1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYXk/1aeMOi TeMbI, IPOOJIEMBbI, periaeMon
3a/layM, BBICKA3bIBATh WJIEH, HAllEJICHHbIE HA MOUCK PELICHMs], CONIOCTABIATh CBOM CYXJIEHUS C
CYXJIEHUSIMH JIPYTUX YYaCTHUKOB JUajiora, oOHapy>KMBaTh pa3iMyke U CXOJCTBO IMO3UIMM, B
KOPPEKTHOH (popme hopMyIHpOBATH pa3HOTIACHS, CBOM BO3PAKEHUS;

IPEICTaBISITh PE3YyNbTaThl PEIIEHUS 3aJaud, OKCIIEPUMEHTA, HCCIEN0BaHUsA, IIPOEKTa,
CaMOCTOSITENIHO BBIOMPATh (POPMAT BBICTYIUICHHS C YIETOM 3aa4 MPE3CHTALUU U OCOOCHHOCTEH
ayJIUTOpUH;

MOHMMATh U UCIOJIb30BaTh IPEUMYILIECTBA KOMAH/IHOM U MHAUBUAYAIbHON paOOThI IPU PELLICHUU
y4eOHbIX MaTeMaTHUECKUX 3a]1a4;

IPUHUMATD L€JIb COBMECTHOM JEATEIbHOCTH, INIAHUPOBATh OPraHU3ALMI0 COBMECTHON paloTHI,
pacrpenenaTte BUAbI pabOT, JOrOBapUBAThCA, OOCYXKIaTh IPOLECC M pe3yiabTaT pPabOTHI,
0000111aTh MHEHUS HECKOJIBKUX JIIOIEI;

y4acTBOBaTh B IPYIIOBBIX (hopMax paboTsl (00Cyk aeHNs, 0OMEH MHEHUSIMH, MO3TOBbIE HITYPMBI
U JIpyrue), BBIIOJHATH CBOIO 4acTh PabOThl M KOOPAMHUPOBATH CBOU JAECUCTBUS C JAPYTUMU
YJIeHAMHU KOMaH/bl, OLIEHWBAaTh KAayeCTBO CBOET0 BKJaja B OOLIMH MPOIYKT MO KPHUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYAaCTHUKAMH B3aUMOJIEHCTBUS.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBUSA

Camoopranusauus:

CaMOCTOSITENIbHO COCTAaBJISATh IUIaH, aJTOPUTM pelleHHs 3a1aud (WJId ero 4acTh), BbIOMpPATh
crocod pemeHuss € Yy4€TOM HMEIOIIMXCS PECYpcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPUAHTHI PELICHUH C yU€TOM HOBOM HH(pOpMAIIHH.
CaMOKOHTPOJIb, IMOLIHOHAIbHBIH MHTEJJIEKT:

BJIAJETh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJS TIpollecca U pe3yibTaTa pelieHus
MaTeMaTHYeCKOH 3aa49u;

IIPEIBUIETH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTB IIPHU PELIEHUH 3aJa4l, BHOCUTh KOPPEKTHUBBI
B JIEATEJIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIbCTB, HAMIEHHBIX OIIMOOK, BBISBIECHHBIX
TPYIHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3yJIbTaTa JeSATEIbHOCTH TOCTABIEHHON 1IeJI U YCIOBHSIM, OOBSCHATh
OPUYMHBI  JOCTHKEHUSI WJIM HEJOCTMD)KEHUS LeNH, HaXOAWTh OMIMOKY, JaBaTh OIICHKY
NPUOOPETEHHOMY OIIBITY.

MHNPEAMETHBIE PE3YJIbTATHI
K xoniy o0y4uenus B 7 kijacce oO0yJaronuuiics MOTyIUT CICIYIONTUE TTPEIMETHBIC PE3yIbTATHI:

Yuciia 1 BLIYUCICHUSA



BbimonHATh, coueTas yCTHbIE W NHChMEHHBIE NpPUEMBI, apudmMeTHueckue NeHcTBUS C
palOHaIbHBIMU YHCIIAMHU.

HaxomuTe 3HaueHUS YWCIOBBIX BBIPAKEHHH, NPUMEHSTH pasHOOOpasHbIE CIIOCOOBI |
OpuéMbl  BBIYUCIEHUS 3HAYCHMH JpOOHBIX BBIPAXKEHUH, COAEP)KAIIMX OOBIKHOBEHHBIE U
JeCATUYHBIE TPOOH.

[Tepexoaute OT O1HOW (POPMBI 3alIUCH YUCEN K APYroi (mpeoOpa3oBbIBATh NECITUUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATUYHYIO, B YaCTHOCTH B OECKOHEYHYIO
JECATUYHYIO APOOB).

CpaBHUBATh U YIOPSA0YNBATH PALIMOHAIBHBIE YUCIIA.

OKpyrasaTh 4ncia.

BbINONHATE NPUKHUIKY U OLEHKY pE3yJIbTaTa BBIYMCIECHUM, OLEHKY 3HAYEHHH YHMCIOBBIX
BBIPAKCHHM. BBINIOIHATE AEUCTBHS CO CTENEHSIMHU C HATYPAJIbHBIMU [TOKA3aTEIISIMU.

[TpuMeHsTh IPU3HAKU JETMMOCTH, PA3JI0KEHUE HA MHOXKUTENIN HATYypaJIbHbBIX YHCEIL.

Pemare mnpakTUKO-OPUEHTHPOBAHHBIE 3alayd, CBA3aHHBICE C OTHOLICHHEM BEJIHMYUH,
IIPONOPLUOHAIBHOCTBIO BEIMUUH, IPOLEHTAMH, UHTEPIPETUPOBATh PE3YJIbTAThl pEIICHUs 3a1a4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMaTPUBAEMbIX OOBEKTOB.

Auredpanyeckue BbIpaKeHUs

Hcnonb30BaTh anredpanyeckyro TEPMUHOJIOTUIO U CUMBOJIMKY, IPUMEHSTh €€ B IIpoliecce
OCBOEHUS y4eOHOr0o MaTepuaa.

HaxonuTh 3HaueHMst 0YKBEHHBIX BBIPaKEHHH IIPU 3aJJaHHBIX 3HAUEHUSIX [EPEMEHHBIX.

BoinonHATe npeoOdpa3oBaHusl LENOT0 BhIPAXKEHHUsST B MHOTOUWIEH MPUBEIECHUEM IOJO0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbInoMHATE yMHOXKEHHE OJHOWIEHA Ha MHOIOWIEH W MHOrOYJIeHa HAa MHOI'OYJIEH,
OpUMEHATH (HOPMYJIIbI KBapaTa CyMMbI M KBaJlpaTa pa3HOCTH.

OcylecTBIATh Pa3oKEHUE MHOTOUIEHOB HAa MHOMKUTENIM C MOMOUIbIO BBIHECEHHUS 3a
CKOOKM 0OLIero MHOKUTENS, TPYNIMPOBKH ClIaraeMbIX, IpUMEHEHHUs (HOpMyJ COKpalEHHOIro
YMHOXEHHUS.

[TpumensaTs npeoOpa3oBaHUs MHOIOWIEHOB JUIsl pPEUICHHs pa3iMyHbIX 3a7ad U3
MaTeMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATILHOM MPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATypaJbHBIMU MOKa3aTeNsIMH JUIs IpeoOpa3oBaHus
BBIPAKCHUI.

YpaBHeHHUs] M HEPABEHCTBA

Peware sMHEVHBIE ypaBHEHHsI C OJHOW IEPEMEHHOM, NMPUMEHss IpaBWiIa Iepexona OT
HCXOJHOIO YPAaBHEHMsS K PaBHOCWIBHOMY eMmy. [IpoBepsTh, sABISETCS 1M 4YHMCIO KOPHEM
YpaBHEHHUS.

[TpumeHsTH rpaduyeckre METO bl PU PELICHUHN JIMHEHHBIX YPAaBHEHUH U X CUCTEM.

[TonGupate npuMepsl nap YKUce, IBISIOIIMXCS PEIIEHUEM JIMHEHHOTIO YPaBHEHUS C ABYMSI
NIEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOM IUIOCKOCTH TIpadUK JHUHEWHOTO YypaBHEHUS C JBYMs
NEPEeMEHHBIMH, TOJIb3YACh I'paUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemats cuctembl ABYX JMHEMHBIX YpPaBHEHMH C JIByMS NMEPEMEHHBIMH, B TOM YHCIE
rpau4ecKy.

CocTaBnsiTh M peuiath JIMHEHHOE YpaBHEHHE WM CHUCTEMY JIMHEHHBIX ypaBHEHUH IO
YCIIOBUIO 3a/layM, HMHTEPIPETUPOBATh B COOTBETCTBHUM C KOHTEKCTOM 3aJaud IOJyYEHHBIN
pe3ynbTar.

DOyHKIUHA

N300paxarh Ha KOOpAMHATHOM MPAMONl TOYKH, COOTBETCTBYIOUIME 3a/JaHHBIM
KOOpAMHAaTaM, Jy4Hd, OTpPE3KH, WHTEpBaJIbl, 3allChIBaTh YHCIOBBIE NPOMEXYTKH Ha
anreOpanvIecKkoM SI3bIKE.

OtrmedaTs B KOOPAMHATHOW IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpPAMHATaM, CTPOMTH
rpaduxu muHeRHbIX QyHKIMH. CTpoutsh rpaduk QyHKINU y = [X|.



OnuceIBaTh C TOMOIIBIO (DYHKITUI N3BECTHBIE 3aBUCUMOCTH MEXKTy BETMUNHAMU: CKOPOCTh,
BpEMsi, pacCTOsIHUE, [IeHa, KOJINYECTBO, CTOMMOCTh, TPOU3BOIUTEIHHOCTh, BpeMsi, 00BEM paboThlI.

Haxoauts 3HaueHne GyHKIMM 1O 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduueckuil cocod MpeacTaBiIeHUs U aHajdu3a UHGOpPMAIUH, U3BJICKATh U
UHTEPIPETHPOBATH HHPOPMAITUIO U3 TPa(QUKOB PEANbHBIX MPOLIECCOB U 3aBUCHMOCTEH.

K koniy oOyuenus B 8 kJjacce oOydaromuiics MNOMYYUT CHEAYIOLIUE IPEAMETHBIC
pE3yJIbTaThL:

Yucia 1 BLIYMCICHHUA

Hcnonp30BaTh HauyalbHBIE IPEACTABICHUS O MHOXKECTBE JIECHCTBUTENBHBIX YHCEN JUIS
CpPaBHEHMsI, OKPYIJIEHUS M BBIYMCICHHH, M300pa)xkaTh AEHCTBUTEIbHbIC 4YMCIAa TOYKAMH Ha
KOOPJAMHATHOU IIPSIMOM.

[TpuMeHsATH MOHATHE apU(PMETHUECKOr0 KBaAPaTHOTO KOPHS, HAXOIUTh KBaIpaTHbIE KOPHH,
UCTIONB3Ysl TPH HEOOXOIUMOCTH KaJbKYJSATOP, BBIIOJIHATH TNPEOOpPa3OBaHHS BBIPAKEHHIH,
coJiepKalX KBaJpaTHbIE KOPHH, UCIIOJIb3Ysl CBOWCTBA KOPHEH.

Hcnonp30BaTh 3ammcy OOJNBIIMX M MAJbIX YHCEN C TIOMOIIBIO JNECATHUHBIX IPpoOer u
crene”en yucia 10.

Auredpanyeckue BbIpaKeHUs

[IpuMeHATh MOHATHE CTENEHM C IeJbIM II0Ka3aTeleM, BBINOJIHATH IpPeoOpa3oBaHUs
BBIPAXECHU, COIEPIKALUX CTEIIEHU C LIE€TbIM [T0KA3aTEIEM.

BBINONHATE TOXJIECTBEHHBIE NPE0oOPa30BaHMUs PALMOHAIBHBIX BBIPRKEHUNH HAa OCHOBE
NpaBWI JEHCTBUN HAJl MHOTOWICHAMH H alreOpandecKuMu Jpo0OsMu.

PacknaapiBaTh KBaJApaTHBIN TPEXUICH HA MHOXKUTEIIH.

[TpumeHsTH TpeoOpa3zoBaHus BEIPAKEHUH I PEIICHNUS PA3JIMYHbIX 337a4 U3 MAaTEMATHUKH,
CMEXKHBIX IIPEIMETOB, U3 pealbHOW MPAKTUKU.

YpaBHeHusi 1 HepaBeHCTBa

Pemiate nuHelHbIe, KBaJIpaTHbIE YPaBHEHUS U PAllMOHAIbHbIE YPaBHEHMS, CBOJAIINECS K
HUM, CUCTEMBI JIByX YPaBHEHUI C IBYMS IE€PEMEHHBIMU.

[TpoBoaUTH MpoOCTeMIIMe UCCaeI0BaHUS YPaBHEHUN M CUCTEM ypaBHEHUH, B TOM YHCIE C
PUMEHEHHEM IpapuuecKUX MpeCTaBIeHNH (YCTaHABINBATh, UMEET JIM YPaBHEHUE UITU CHUCTEMA
YPaBHEHMH peLIeHUs, €CIIM UMEET, TO CKOJIBKO, U TIpoyee).

[lepexonuTh OT CIOBECHON (QOPMYIMPOBKM 3aJaud K €€ anredpandeckol MoOAenu C
IIOMOIIIBIO  COCTaBJICHUS ypaBHEHHUS WJIM CHUCTEMbl YpPaBHEHUH, HHTEPIPETHPOBaTh B
COOTBETCTBUU C KOHTEKCTOM 33/1a4¥l MOJYyYCHHBIN pe3ysbTar.

[TpuMeHATH CBOMCTBA YUCIIOBBIX HEPABEHCTB Ul CPaBHEHUs, OLIEHKHU, pelliaTh JUHEHHbIE
HEPAaBEHCTBA C OJIHOM NEpEeMEHHOM U HUX CHCTEMbI, JaBaTb TIpaUUYECKyI0 HWILTIOCTPAIUIO
MHOX€ECTBa PEIICHN HEPaBeHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[ToHuMaTh 1 UCTIONIB30BaTh (PYHKIIMOHAIBHBIE IOHATHS U A3bIK (TEPMUHBI, CHMBOJINYECKHE
0003Ha4YeHMs1), ONPEENSATh 3HaUeHHE (PYHKIIMM 110 3HAUEHUIO0 apryMEeHTa, ONpeAesaTh CBONCTBA
¢byHKIMYU IO €€ TpaduKy.

Ctpouts rpaduku 3JeMeHTapHbIX PYHKIMM BUJA:

y = kIX, y = X2, y = X3y = [x|, y = VX, OIHCHIBaTh CBOHCTBA YHCIOBOH (YHKIHH 11O €&

rpaduxky.

K konmy oOyuenus B 9 kJjacce oOyJaromuiics MOMYYUT CHEAYIONIUE TMPEAMETHBIC
pEe3yJIbTAThI:
Yuciia 1 BLIYUCIECHUSA



CpaBHUBaTh U YNOPSAJOYMBATh PALIMOHAIBHBIE U HPPALlMOHAJIBHBIE YUCIIA.

BeimonuaTe apudmMernueckue NeMcTBUSA ¢ pallMOHATIBHBIMU YHCIAMHU, COYETask YCTHBIE U
IIACbMEHHBIE TPUEMBI, BBITIOIHATH BBIYUCICHUS C UPPALMOHAIBHBIMU YUCIIAMH.

HaxonuTh 3Ha4Y€HUs CTENCHEW C LENbIMU NOKA3aTEIIAIMA U KOPHEW, BBIYHUCIIATh 3HAYCHHUS
YUCJIOBBIX BBIPAKECHUMU.

OKpyrisiTh ACUCTBUTEIBHBIC YHUCIA, BBINIOJIHATH IPHUKUAKY pE3yJbTaTa BBIYMCICHUH,
OLICHKY YHCIIOBBIX BBIPAKCHUM.

YpaBHeHus1 1 HEPABEHCTBA

Pewats iMHEHBIE M KBAAPATHBIE YPABHEHUS, YPABHEHHUS, CBOJSIIMECS K HUM, IPOCTEHUILINE
JIpOOHO-pallMOHATIbHBIE YPABHEHUS.

Pewats cucreMsl IByX JIMHEWHBIX YPaBHEHUN C JBYMs IIEPEMEHHBIMU U CHUCTEMBI JIBYX
YPaBHEHHUH, B KOTOPBIX OJHO YPaBHEHUE HE SABIIACTCS JIMHEHHBIM.

Pemate TeKkCTOBBIE 3a7aud  anreOpanvyeckuM CIOCOOOM C TOMOUIbIO COCTABICHHS
YPaBHEHHUS UM CUCTEMBI IBYX YPABHEHUH C IByMs IIEPEMEHHBIMHU.

IIpoBOIUTH NMPOCTEMNIINE UCCIEAOBAHUSA YPABHEHUN U CUCTEM YPAaBHEHMM, B TOM YHCIIE C
IpUMEHEHHEM IrpaduyecKuX MpeacTaBleHuH (YyCTaHaBIMBaTh, UMEET JIM ypaBHEHUE UM CUCTEMA
YpaBHEHUH peLlIeHus], €CJIU UMEET, TO CKOJIbKO, U IIpOUee).

Pemate JsnMHEliHbIE HepaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300paxaTh peELICHUE
HEPaBEHCTB HA YUCIIOBOU IPSMOM, 3aIIMCBIBATH PEUICHUE C IIOMOLIBIO CHMBOJIOB.

Pemarb cuctembl JIMHEHHBIX HEPABEHCTB, CHCTEMBI HEPAaBEHCTB, BKJIFOUAOIME KBaPAaTHOE
HEPaBEHCTBO, M300pa)kaTh PELICHHE CHUCTEMbl HEPABEHCTB HAa UYMCIIOBOM MPSMOM, 3alMChIBaTh
pEeLIeHNE C IIOMOIIBIO CHMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA MIPU PELICHUH PA3JIMYHBIX 3a1a4.

DOyHKIUH
Pacno3naBate (yHKIMM M3ydeHHBIX BUIOB. [I0Ka3pIBaTh CXeMaTHUECKH PACIIOIOKEHNE HA
KOOpJAMHATHON IUIOCKOCTH rpaduKoB GbyHKUIMH

puna:y =k, y=kx +b,y=kix,y=ax2 +bx+c,y=x3,y= vVx,y= |x, B
3aBHCHUMOCTH OT 3HaUCHHI KO3 PHUINEHTOB, ONMUCHIBATh CBOMCTBA (PYHKIINH.

Crpoutb u u300paXkaTb CXeMaTHUECKU IpadUKU KBAaJpaTUUHBIX (YHKIUH, ONUCBHIBATH
CBOICTBa KBaipaTUUHbIX (PYHKLIUH 1O UX rpauKam.

Pacrnio3HaBaTh KBapaTHUHYIO (QYHKIMIO IO GOpMYIIe, TPUBOAUTE IPUMEPHI KBAIPAaTUYHBIX
GyHKIMHI U3 peanbHON XKU3HU, (PU3UKU, TEOMETPUH.

YucnoBbie MOCIEI0BATEILHOCTH H IPOrPeCcCUH

PacnioznaBath apupMeTH4ecKyr0 M reOMETpPUUYECKYH MPOTrPECCHM MPU Pa3HbIX CHocobax
3aJlaHMsL.

BbINOMHATE BBIYMCICHUS C HCIONb30BaHHEM (QOPMYJT N-ro 4wieHa apupMeTH4YeCKOH u
TEOMETPUUYECKOH MPOTPECCH, CyMMBI IIEPBBIX N YJIEHOB.

N300pakaTh WieHbl NOCIE0BATEIBHOCTH TOYKAMH HA KOOPIMHATHON INIOCKOCTH.

Pemars 3a1aun, cBsI3aHHBIE ¢ YUCIOBBIMU IIOCIEA0BATENBHOCTAMY, B TOM YHCIIE 3aJJa41 U3
peabHOM >KU3HM (C UCTIOIb30BAaHUEM KaJIbKYJISATOPA, HUPPOBBIX TEXHOJIOTUN).



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

[TPOI'PAMME

Ne mi/mm HaumenoBanue pa3zienoB u Tem KonuuecTBo yacos DnekTpoHHbIe (1UpPOBBIE) 00pa30BaTEIbHBIE
[porpaMMel Bcero||  KonrposbHbie [pakTryeckue pecypebl
paboThI paboThI
1 Yucna u BeIYKMCICHHS. PanimoHaibHbIe 25 1 bubmmoreka LIOK https://m.edsoo.ru/7f415b90
qucia
|2 ”AJ‘IFe6paI/I‘leCKI/Ie BBIpKEHUS H 27 H 1 H HBI/I6J'II/IOT6K8. HOK https://m.edsoo.ru/7f415b90 |
|3 HypaBHeHI/Iﬂ 1 HEepaBEHCTBA H 20 H 1 H HBI/I6J'II/IOT6K8. HOK https://m.edsoo.ru/7f415b90 ‘
|4 HKOOp,Z[I/IHaTLI u rpaduku. OyHKIUH H 24 H 1 H HBI/I6J'II/IOT6K8. HOK https://m.edsoo.ru/7f415b90 ’
5 |HoBroperue i 06o6meHne | 6 | | |Bu6morexa LIOK https:/m.edso0.ru/7f415b90 |
OBIIEE KOJIMYECTBO YACOB I10 102 4 0
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8 KVIACC

Ne || HaumeHoBaHue pa3/iesioB U TEM MPOrPAMMbI | KosnuectBo yacos | DiekTpoHHbIe (UPPOBBIC) 0Opa3oBaTEIbHbIC
n/n Beero|| KonrponbHbie I[IpakTHuecKue peCypept
paboThI paboThI
|1 ”Llncna U BeIYMCIeHUsA. KBajpaTHble KOpHU H 15 H “ HBI/I6JII/IOT€Ka LIOK https://m.edsoo.ru/7f417af8 |
2 Yucia u BerunciieHus. CTEneHs ¢ UeJIbIM 7 bub6muoreka LIOK https://m.edsoo.ru/7f417af8
HoKa3aresieM
3 Anredpanueckue BoipaxeHus. KBaapaTHblit 5 1 bu6mmoreka LIOK https://m.edsoo.ru/7f417af8
TpEXUIICH
4 AnreOpanuecKue BBIPaKCHUSI. 15 1 bubaunorexa LIOK https://m.edsoo.ru/7f417af8
Anrebpanueckas 1poob
5 VYpaBHeHus u HepaBeHCTBa. KBajpaTHbIe 15 1 bubaunorexa LIOK https://m.edsoo.ru/7f417af8
ypaBHCHUS
6 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 13 bubmmoreka L{TOK https://m.edsoo.ru/7f417af8
ypaBHEHUU
|7 ”YpaBHeHHﬂ U HepaBeHcTBa. HepaBeHcTBa H 12 H 1 H HBI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f417af8 ’
|8 ”CDyHKIII/II/I. OCHOBHBIE TIOHATHSI H 5 H H HBI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f417af8 ’
|9 ”CDyHKIII/II/I. Yucnossle GyHKIMN H 9 H H HBI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f417af8 |
|1O HHOBTopeHHe 1 00001IeHIEe H 6 H H HBI/I6J'II/IOT€Ka LIOK https://m.edsoo.ru/7f417af8 |
OBIIEE KOJIMYECTBO YACOB I10 102 4 0

[NTPOTPAMME
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9 KJIACC

No HaumenoBanue pa3aeiioB U TEM IIPOTPaMMBbI KomnuecTBo yacos ‘ QHGKTpOHHI)IC (III/I(l)pOBI)IC) O6paSOBaTeJ'II)HBIe
n/m Bcero KonTpoinbHbie IIpakTueckue pecyperl
paboThI paboThI
1 Uucna u Beruncienus. JleHcTBUTENbHBIC YK Ca 9 bu6mmoreka [JOK
https://m.edsoo.ru/7f419d08
2 YpaBHEHHUS 1 HEpABEHCTBA. Y PABHEHHUS C OJJHOM 14 1 bubnnoreka [JOK
HepeMeHHOMN https://m.edsoo0.ru/7f419d08
3 YpaBHeHus 1 HepaBeHCTBa. CHCTEMbI YpaBHCHHIMA 14 1 bubnmoreka [JOK
https://m.edsoo.ru/7f419d08
4 YpaBHeHus ¥ HepaBeHCTBA. HepaBeHncTsa 16 1 bubnnoreka [JOK
https://m.edsoo0.ru/7f419d08
5 OyHKIMN 16 1 bu6mmoreka [JOK
https://m.edsoo0.ru/7f419d08
6 UncoBbIe OCIEI0BATEIFHOCTH 15 1 bubmmorexa [JOK
https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 06001IeHNE, cUCTEeMaTH3aIUs 3HAHUH 18 bu6mmoreka [JOK
https://m.edsoo0.ru/7f419d08
|OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME | 102 | 5 [ 0 [



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

