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IHHOACHUTEJIBHAS 3AIIMCKA

AnreOpa ABISIETCS OJHUM W3 OIMOPHBIX KypPCOB OCHOBHOTI'O OOIIEro
00pa3oBaHuA: OHA 00ECNIEUMBACT U3YUYEHUE APYTUX JUCHHUIUIMH, KAaK €CTECTBEHHO-
HAyYHOTO, TaK W TYMAHHWTAPHOTO IMKIIOB, €& OCBOCHHE HEOOXOAMMO IS
MPOIOJKEHUS 00pPa30BaHUA U B TIOBCECTHEBHON JKM3HU. PasBuTHe y 00ydarommxcs
HAyYHBIX TPEACTABICHUN O TMPOWCXOXKACHAM W CYITHOCTH aireOpandecKux
a0CcTpakuuii, crocode OTpaKEHUSI MATEMATUUECKON HAyKOH SIBICHUIA W TIPOLIECCOB
B TIPUPOJEC W OOIIECTBE, POJIM MATEMAaTHUYECKOTO MOJCIMPOBAHUA B HAYYHOM
MO3HAHWW U B MPAKTHKE CITOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ KaueCTB MBINIICHUS, HEOOXOMUMBIX I aJanTallii B COBPEMECHHOM ITU(POBOM
oOiiectBe. M3yuenue anreOpsl oOecrneurMBaeT Ppa3BUTHE YMEHUA HAOMOAATh,
CpaBHMBATh, HAXOJAUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apTYMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICWCTBHS W BHIBOJPI,
dbopmynmmpoBarth yrBepkacHUA. OCBOCHHE Kypca anreOpsl o0ecIeunBacT Pa3BUTHE
JIOTUYECKOTO MBINJICHAS OO0YYalomuXcs: OHW HMCHOJB3YIOT JCIyKTUBHBIE |
WHIYKTHUBHBIC PACCYXKACHHUS, 0000IMCHNE U KOHKPETU3AIMIO, a0CTparupoBaHue 1
aHajioruto.  OOyueHnue  anrebOpe  mpeamosaracT  3HAYMTENbHBIM  00BEM
CaMOCTOATEILHON  JACATEILHOCTH  00YyYalONUXCsi, TOTOMY CaMOCTOATEIHHOE
PEIICHHE 3a7a4 SBISICTCS peaTnu3annei IeATEIbHOCTHOTO IPUHITUTIA 00y UCHHA.

B crpykType mnporpammbl yueOHOTO Kypca «Anredpa» Ajidi OCHOBHOIO
o0rmero 006pa3oBaHusi OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIIBHO-METOANUCCKHE
muHuN: «Hucna v BeIUMCICHUN, « ANTeOpandecKue BRIPAKCHUASD?, « YPaBHEHUS U
HepaBeHCTBa», «Dynkmmmy. Kaxkmas w3 3THX CcoaepiKaTeabHO-METOMMYECKAX
JUHUI Pa3BUBACTCS HA MPOTSIKCHUH TPEX JIET U3YUEHUS Kypca, B3AaMMOJICHCTBYS ¢
APYTUMH €T0 JWHUSAMHU. B xome wusydeHuss ydeOHOTO Kypca OO0ydaromumcs
MPUXOAUTCS JIOTHUYECKHA PACCY’KIaTh, MCIIOIB30BAaTh TEOPETUKO-MHOKECTBEHHBIN
a3blK. B CBSI3M ¢ 3TUM B mporpaMmy YueOHOro Kypca «Ajaredpa» BKIHOUYEHBI
HEKOTOPHIE OCHOBBI JIOTHKH, TMPEACTABICHHBIC BO BCEX OCHOBHBIX pa3fenax
MaTeMaTHYEeCKOro 00pa30BaHKa M CMOCOOCTBYIOIIME OBJIAJCHUIO O0yYaOIIUMHUCS
OCHOB  YHHWBEPCAJIBHOTO  MareMarhdeckoro s3bika. CoaepkareapHOW |
CTPYKTYPHOH OCOOEHHOCTBIO YueOHOro Kypca «Anrebpa» sBIAETCA €ro
WHTETPUPOBAHHBIN XapaKTep.

Conepxxanve nuHUM «UwWcima W BBEYKWCICHHS) CIY>KUT OCHOBOH Ui
JTATBHEHUINIETO M3YUEHUS MATEMAaTHKH, CIIOCOOCTBYET PA3BUTHIO Y OOYUAIOIIHXCS
JIOTHYECKOTO MBINIICHUS, (POPMUPOBAHUIO YMEHHSI TTOJTH30BATHCSA ATOPUTMAMH, a
TaK)Ke MPUOOPETCHUIO MPAKTUUECKAX HABBIKOB, HEOOXOAMMBIX ISl TIOBCETHEBHOM
*U3HU. PazBUTHE MOHATHSA O YMCJIE HA YPOBHE OCHOBHOIO 00IEro oOpa3oBaHUs
CBA3aHO C pAIMOHAJIBHBIMA W HPPAIMOHAIBHBIMHA YHCTIaMHU, (POopMUpOBaHHEM



MPEJCTABICHUA O JCHCTBUTEILHOM 4YHKCJIC. 3aBEPIICHHWE OCBOCHUS YHCIOBOM
JIMHUHM OTHECEHO K CpeIHEMY 00IIeMy 00pa30BaHHIO.

Coneprkanue IByX alreOpandecKux JUHUN — « AIreOpanyecKrue BIPAKCHUIY
1 «YpaBHCHHS W HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHMIO Y OOYUAIONTHXCS
MaTEeMaTHIeCKOTO armapaTta, HEOOXOJAMMOTO Ui PEIICHUS 3a1ad MaTeMaTHKH,
CMEXHBIX TIPEAMETOB M TPAKTHKO-OPHCHTHPOBAHHBIX 3ajady. Ha yposHe
OCHOBHOrO 0011ero oOpa3oBaHus Y4e€OHBIM Marepuaja TPYNNUPYETCA BOKPYT
PaIMOHAITLHBIX BHIpAXKECHHH. ANreOpa AEMOHCTPUPYET 3HAUCHUE MAaTEMaTHKA Kak
A3bIKa JUISI TIOCTPOCHHS MATEMaTHUYCCKUX MOJENICH, OMHMCAHWS TPOIECCOB W
ABJICHUH peajbHOr0 Mupa. B 3agaum oOydeHms anreOpe BXOMAT TaKXKe
JTANbHEHINIEe PA3BUTHC AJITOPUTMHUECKOTO MBIUICHHUS, HEOOXOAUMOTO, B
YaCTHOCTH, JUISI OCBOCHHMS Kypca WH(MOPMATHKH, W OBJIAJCHWEC HaBBHIKAMH
NeAyKTHBHBIX paccyxnenuii. [IpeoOpazoBanne CUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaAXKEHUS, CIOCOOHOCTEH K MAaTEMAaTHUECKOMY TBOPUECTBY.

Coneprxanve GyHKITHOHATBHO-TPpaQUUECKON THHUK HAIEICHO HA TIOTYUCHHE
oOyJaroMUMHCS 3HAHWH O (PYHKIMAX KaK BKHEHUIIIEH MaTEMaTHYECKOW MOJICIH
JUTSL OTIUCAHUS W UCCIICNOBAHUA Pa3HOOOPA3HBIX MTPOIIECCOB U ABJICHUHA B TIPHPOJC
u oOmectBe. M3yuenue marepuaiia CrnocoOCTBYET PA3BUTHIO y OOyYarOIIUXCs
YMEHUS UCTIONH30BATh PA3IMYHBIC BHIPA3UTEILHBIC CPE/ICTBA S3bIKa MATEMATHKH —
CJIOBECHBIE, CHUMBOJIMUCCKHE, Tpaduueckwe, BHOCHT BKJIad B (opmupoBanmue
MPEACTABIICHAN O POJIM MATEMATHKH B PA3BUTHN ITUBWJIN3AINHN U KYJIGTYPHI.

CornacHo yueOHOMY TmiaHy B 7-9 kjnaccax u3yuaercss YueOHbIH Kypce
«Anrebpa», KOTOPBIA BKJITIOUACT CIICAYIONAE OCHOBHBIC PA3ENbl COACPIKAHUA:
«Uucma w  BHUHCTCHUM», «ANTeOpandyecKne BBHIPAXKCHUSY, «YPaBHEHUA W
HEPABEHCTBA», « DyHKIIAWY.

Ha uzydenue yueOHoro kypca «Anredpa» orsoautcs 306 dacos: B 7 kiacce
— 102 vaca (3 gaca B Henmemo), B 8 wimacce — 102 gaca (3 waca B Henemo), B 9
kimacce — 102 gaca (3 gaca B HeACTIO).



COJAEP)KAHUME OBYUEHUSA
7 KUIIACC

Yucsia u BBIYHUCJICHUS

Jlpobu OOBIKHOBEHHBIE W NECATUYHBIC, TEPEX0a OT OAHOW (hOPMBI 3aMHCH
apobdeit k apyroi. IloHATHME palMoOHAIBHOTO YHCJA, 3aMKuch, CPaBHEHUE,
yHOPATOUYABAHUE  PAlMOHANBHBIX  uWcel. ApudmeTnueckue  ICHCTBHS ¢
pPalMOHAJIBHBIMKA YucIaMu. Pelienue 3aaa4 U3 peaqbHOW MPAKTUKW HA YaCTH, HA
JIpoOH.

CreneHb C HaTypajbHbIM TIOKA3aTeNIeM. OMNpeeieHue, MpeoOpa3oBaHue
BBIPAKEHUW HA OCHOBE OMPEACIICHHMS, 3aMUCh OOJIBIINUX Yncell. [IpoLeHThI, 3anuch
MPOLICHTOB B BUJE ApoOU U ApoOU B BUAE MPOLECHTOB. TpU OCHOBHBIC 3aJla4d HA
MPOLIEHTHI, PEIIEHUE 3a7a4 U3 PEATBHON NPAKTUKH.

[IlpuMeHeHNE TNPHU3HAKOB  JICIMMOCTH, PA3JIOKEHUE HA  MHOXKUTEIH
HATYPAJIBHBIX YHACEI.

PeanbHble  3aBUCMMOCTH, B TOM UHCJE€ TmpsAMas W oOpaTHas
MPONMOPLIUOHAITIBHOCTH.

Anaredpanyeckue BbIpaKeHUs

[lepemeHHbBIC, YHUCIOBOE 3HAYEHUE BBIPAXKEHUS C NIEPEMEHHOM. JlomycTrmbie
3HAYEHHUS NepeMeHHbIX. [IpencTaBienne 3aBUCUMOCTH MEXKAY BETMUMHAMH B BUJIE
dhopmysl. Beraucnenus mo ¢opmynam. [IpeoOGpazoBanne OYKBEHHBIX BHIPAKCHUM,
TOXJCCTBEHHO PpaBHbIE BBIPAXKEHUS, TMpaBWja MpeoOpa3oBaHUs CyYMM H
MPOU3BEACHUN, TPaBUJIa PACKPHITHS CKOOOK M IPUBEACHUS MOI00HBIX CAraeMbIX.

CBoiicTBa CTEMEHU C HATYPAJIbHBIM MMOKA3aTEJIEM.

OnHouwsieHbl U MHOrouwieHbl. Ctenenb MHorowieHa. CliokeHue, BhIUMTAHUE,
YMHOKCHUE MHOTOUYICHOB. @OpMYyJIbI COKPAIIEHHOTO YMHOXEHMSA. KBAaApaT
CyMMBI MW KBajapar pasHoctu. Dopmyna pasHOCTH KBaapaToB. PasmoxxeHue
MHOTOYJIEHOB HA MHOYKUTEIIN.

YpaBHeHusl 1 HePaBEeHCTBA

YpaBHeHME, KOPEHb YpaBHEHMS, TMpaBWja MNpeoOpa3oBaHHS YpPaBHEHUS,
PaBHOCHJIBHOCTb YPABHEHUN.

JluHeitHOe ypaBHEHHWE C OJHOW MEPEMEHHOM, YUCIO KOPHEH JIMHEHHOrO
YPaBHEHHUS, PEIICHUE JIMHCHHBbIX YypaBHEeHHH. COCTaBJIECHHWE YPaBHEHHUH IO
YCJIOBHIO 3aJaur. Permenne TeKCTOBBIX 3a/1a4 ¢ NOMOIIBIO YPABHEHUA.

JluneitHoe ypaBHEHHE C ABYMS TIEPEMEHHBIMHU U ero rpaduk. Cuctema AByx
JIMHEWHBIX YPAaBHCHUW C JBYMS MEPEMEHHBIMHU. PeleHne cucteMm ypaBHEHUH
CcrocoOOM MOJACTAaHOBKHU. [Ipumepbl pelieHrus TEKCTOBBIX 3aJad C MOMOIIbIO
CHUCTEM YPaBHEHHUM.

D yHKIMH



Koopannara Toukn Ha npsaMoi. UnucoBeie MPOMEXKYTKH. PaccTosiHre MexTy
JBYMs TOUKAMU KOOPAWHATHOW MPAMOM.

[TpsamoyrosibHas cuctema koopauHar, ocu Ox u (Jy. AOcuucca U opAuHaTa
TOYKH Ha KOOpAWHATHOH TiockocTh. [Ipumepst rpadmkoB, 3agaHHbIX (hopMyamMu.
Urenne rtpadmkoB peanpHbix 3aBucuMocted. [lomstme ¢ynkmun. [ 'padux
¢dbynknmn. CroiictBa dyukumii. Jluneinas ¢pynkmus, e€ rpaduk. [ paduk Gyakmmm
y = [x|. I'paduueckoe penieHne JIMHEWHBIX YpPaBHEHWHW W CHUCTEM JIMHEHHBIX
YPaBHECHUH.

8 KVIACC

Yucja v BIYMCJIeHU S

KBanpatHbiii kopeHb W3 uucia. lloHsaTHe 00 UPpPALMOHATIBHOM YHCIE.
JlecsaTuaHble MPUONMKEHAS UPPAMOHANBHBIX uncell. CBOHCTBA apu(pMETHIESCKIX
KBaJPaTHBIX KOPHEH U UX MPUMEHEHHUE K MPEOOPA30BAHUIO YUCIIOBBIX BHIPAXKEH UM
Y BBIYUCIIEHUAM. J[€MCTBUTEIbHBIE YUCIIA.

Crenensb ¢ 1eabIM okazaTesieM U €€ ceorictBa. CTaHiapTHas 3aMUCh YUCA.

Anaredpanyeckue BbIpaKeHUs

KBanmpaTHbiii  TpéxuieH, pa3lioKEHHE  KBAJAPATHOrO  TPEXWICHA Ha
MHOKHUTENH.

AnreOpanueckass apoOb. OCHOBHOE CBOMCTBO anreOpanueckoit aApoodwu.
CrnoxxeHue, BbBIUMTAHWE, YMHOXKEHHE, JCleHHe anreOpandeckux ApoOeH.
PanmonasibHbi€ BRIPAXXEHUS U UX TPEOOpPA3OBaHUE.

YpaBHeHusl 1 HePaBEeHCTBA

Ksagparnoe ypaBHenue, ¢opMysia KOpHEH KBAaApaTHOTO ypaBHEHUS.
Teopema Buerta. PerieHue ypaBHEHUHA, CBOASIIUXCS K JTUHCHHBIM U KBAJIPATHBIM.
[TpocTtetiue npoOHO-palMOHATbHbBIE YPABHEHUS.

['padmaeckas uHTEPIIpPETANIAS YPABHEHUH C ABYMS TIEPEMEHHBIMA W CUCTEM
JUHEHHBIX YPAaBHEHUH C JABYMS TMEpEeMEHHbIMHU. I[IpUMepbl pelieHus CHUCTEM
HEJIMHEHWHBIX YPABHEHUMN C IByMS IEPEMEHHBIMHU.

Pemenne TekCTOBBIX 3a/1a4 aJireOpandecKuM CIocoOoM.

UucnoBbeie HEpAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OTHOW MEPEMEHHOMA.
PaBHOCHIIBHOCTE HEPaBEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IMEPEMEHHOM.
Cuctembl JIMHEHHBIX HEPABEHCTB C OJTHON NMEPEMEHHOM.

D yHKIMHA

[Tonstue ¢ynkmun. OOMacTh ONPENENCHUS W MHOXECTBO 3HAUCHUH
¢dbynknmn. CiocoObl 3aMannst (PyHKITHI.

I'paduk pynkmum. Urenue cpoiictB dynkmmm mo €€ rpaduky. [Ipumeps
rpadgukoB GyHKIIHHA, OTPAKAIOIIUX PEATHbHBIC MPOTIECCHI.



OYHKIMK, OMHUCHIBAIONIAE TPSIMYI0 W OOpaTHYIO MPOTOPIHOHAIBHBIC
3aBrUCHMOCTH, uX rpadukd. OyHKmHH ¥ = x2, ¥y = x3, y = \x, y=|x|. [paduaeckoe
pPEIICHUE YPABHEHUN U CUCTEM YPABHCHHUM.

9 KVIACC

Yucja v BIYMCJIeHU S

PanmonanbHbie uncia, UPPALIMOHAIBHBIE UKCIA, KOHEUHbIE U OCCKOHEUYHBIC
JecATHUHbIE ApoOu. MHOKECTBO AEHCTBUTENBHBIX YUCEN, NEHCTBUTEIIbHBIC YUCIA
Kak OECKOHEUHbIC JeCATUYHBIC apoOH. B3aMMHO OAHO3HAYHOE COOTBETCTBHE
MEKIY MHOKECTBOM JAEHCTBUTENBHBIX YACENI U KOOPAUHATHON MPAMON.

CpaBHEGHHE JCHCTBHTEIBHBIX YWCE, apu(METHUECCKUE JEHCTBUA C
JNEUCTBUTEIIBHBIMHA YHCIIAMHU.

PazMepbl 0OBEKTOB OKPYIKAIOIIEr0 MHUpPA, JUIMTEIBHOCTh IPOILIECCOB B
OKPYKaOIIEM MUPE.

[TpubnuxEHHOE 3HAUCHWE BEJIMUMHBI, TOUHOCTh MPUOMMKeHrs. OKpyTiIeHHUE
yucen. [Ipukuaka v oieHKa pe3yabTaTOB BHIYUCICHUN.

YpaBHeHusl 1 HePaBEeHCTBA

JIuneitnoe ypaBHeHue. PemieHne ypaBHeHUN, CBOAAIIUXCS K IMHEHHBIM.

KBaapatHoe ypaBHeHue. PelieHue ypaBHEHHM, CBOAAIIMXCA K KBAIPATHBIM.
buksanparHoe ypaBHeHue. [IpumMepsl pelmieHns ypaBHEHUH TPEThEN W YETBEPTOU
CTEIICHEN PA3JI0KEHUEM HA MHOXKHUTEIH.

Peuienne npoOHO-pallMOHAIBLHBIX ypaBHEHUH. PelieHue TEKCTOBBIX 3adau
anreOpanyecKuM METOIOM.

VYpaBHeHHE ¢ ABYyMS TIEPEMEHHBIMH M €ro rpaduk. Pemienme cucteM IBYX
JIMHEWHBIX YPABHCHUH C ABYMS EPEMEHHBIMHA. PellieHne CUCTEM IBYX YPAaBHEHUM,
OTHO W3 KOTOPHIX JIMHEHHOE, a Jnapyroe — BTopoi creneHu. [ 'paduueckas
WHTEPNPETALNS CUCTEMbl YPABHEHUH C IBYMS IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a/1a4 ajire0pandecKumM CIocoOoM.

UucnoBble HEPABEHCTBA M X CBOMCTBA.

Pemenne nMHENHHBIX HEPABEHCTB C OAHOM TepeMeHHOW. PemeHne cucrem
JIMHEMHBIX HEPABEHCTB C OOHOM mniepeMeHHOW. KBaapatHele HEpaBeHCTBA.
['padmueckass wHTEpHpeTanvis HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
MEPEMEHHBIMU.

D yHKIMHA

Ksangparnunas ¢yukmms, €€ rpadux m cBoiictea. [lapaboma, koopauHATHI
BEPIIMHBI TApadoJibl, 0OCb CHMMETPUU NTapadOIIbl.

Ipaduxu byukmmit: y =kx, y =kx + b, y =k/x, y = x3, y = Vx, y = |x| 1 ux
CBOMCTBA.

YucoBble MOCJIE10BATEIBHOCTH U MPOTPecCHA



[loHATHE YMCITOBON MOCHEAOBATENBHOCTH. 3aJaHUE TMOCIEA0BATEIbHOCTH
peKyppeHTHO# hopMyon u GopMyJIoii n-To YJIeHa.

Apudmernueckas u reomerpuueckas mporpeccun. OopMysbl A-TO YIICHA
apu(pMETHICCKON B TEOMETPUUECKON TIPOTPECCHI, CYMMBI TIEPBBIX /1 UJICHOB.

HNzobpakenne wieHOB apu(METHUSCKON W TEOMETPHUUYECCKOW MPOrpeccHit
TOYKAMU HA KOOPAWHATHON TJIOCKOCTH. JIMHEHWHBIN M SKCMOHCHIMAJIBHBIA POCT.
CroxHbI€ TPOLICHTHI.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOI'PAMMbBI
YUEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O ObPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE Ppe3yJbTaThl OCBOCHHS MPOrpaMMmbl  yuyeOHOro Kypca
«AnreOpay» XapaKTepU3yrTCs:

1) naTpuoTHYecKoe BOCHUTAHUE:

NPOABJICHUEM HMHTEPECa K TMPOLUIOMY M HACTOAEMY POCCUHCKOU
MAaTEMATHKHA, [€HHOCTHBIM  OTHOIICHUEM K  JOCTHXXEHHUSIM  POCCHUUCKHX
MAaTEMATUKOB M POCCUUCKOM MATEMATHYECKOW IIKOJIBI, K HCIIOJBb30BAHUIO STUX
JTOCTKEHUH B IPYTUX HAyKax W MPUKIAIHBIX cepax;

2) rpa:kaaHcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SA3aHHOCTEN I'pak/laHWHA U PEeaJIu3alluU €ro
mpaB, TPEACTABJICHHEM O MaTEMaTHYECKAX OCHOBAaX (DYyHKIIMOHWPOBAHUS
PA3TUYHBIX CTPYKTYP, SABJICHUH, MPOIEAYP TPaKIaHCKOTO 00ImecTBa (HampuMep,
BBEIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKACHHUIO STHICCKUAX MPOOIIEM, CBA3aHHBIX
C MPAKTHYECKAM TMPUMEHCHUEM JOCTHIKCHUH HAyKH, OCO3HAHUEM BAXKHOCTHU
MOPAJIbHO-3THYE€CKUX MPUHLIHANOB B ACATEIBHOCTH YUEHOTO,

3) TpyaoBoe BocUTAHUE:

YCTAaHOBKOW Ha aKTUBHOE YYAaCTHE B PCIICHUM TMPAKTUYECKUX 3a1ady
MAaTEMATHYECKOW HAMPAaBJICHHOCTH, OCO3HAHUEM BAXXHOCTH MaTEMAaTHYECKOTO
oOpa3oBaHMA Ha TPOTSHKEHWW BCEH JKWU3HM I YCTEITHOW TpodeccrnoHanbHON
JEATCIbBHOCTA W PAa3BUTHEM HEOOXOAUMBIX YMEHHM, OCO3HAHHBIM BBHIOOPOM U
MOCTPOCHUEM WHJIUBUIYATbHOU TPAaCKTOPUM 00Pa30BAHUA U KU3HEHHBIX IJIAHOB C
Y4ETOM JIMUHBIX UHTEPECOB U OOIIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTu4ecKoe BOCMIUTAHHE:

CIIOCOOHOCTBID K  3MOLMOHAJLHOMY W 3CTETUYECKOMY  BOCIPHUITHUIO
MaTeMaTHUYECKUX OOBEKTOB, 3a/lay, PEUICHUH, PaCCYyXKIACHUH, YMEHHIO BUACThH
MAaTEMATHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE,

S) HeHHOCTH HAYYHOTO0 MO3HAHMSI:

OpPHEHTALMEd B JCATEIBHOCTH HA COBPEMEHHYIO CHCTEMY HAYUYHBIX
MPEJCTABICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUA UEIOBEKA, MPUPOJIbI U
oOIecTBa, MOHMMAaHUEM MAaTEMaTHYECKOW HAyKu Kak CQepbl YeI0BEUCCKOM
JNEATENBHOCTH, ATANOB €€ Pa3BUTUA M 3HAUMMOCTH I PA3BUTHA LIUBWIN3ALUU,
OBJIQJICHUEM S3BIKOM MATEMATUKH W MATEMAaTHYECKOW KYJIbTYPOH KakK CpPEICTBOM
MO3HAHWUS MHPA, OBJAJCHHEM MNPOCTCHINMMH HABBIKAMHM HCCIIEAOBATEIbCKON
JNEATENIbHOCTH,



6) d¢usuueckoe BocmuTaHHE, (POPMHUPOBAHNE KYJIbTYPHI 310POBbSI U
IMOLHOHAJBHOT0 0JIAT 0TIy YU

TOTOBHOCTBIO TIPWMEHSATh MATEMATHUCCKHE 3HAHUS B HMHTEPECAX CBOETO
3M0POBbS, BEACHUS  3J0pPOBOTO  oOpa3a u3HM  (370pOBOE  TMHTAHUE,
cOaTaHCUPOBAHHBIM PEXUM 3aHATAA W OTHAbIXa, PeEryJsipHas ¢usnueckas
aKTUBHOCTB), C(HOPMHUPOBAHHOCTHIO HaBBIKA PEGUICKCHUH, TPU3HAHUEM CBOETO
MpaBa Ha OIMUOKY M TaKOTO € MpaBa APyroro uejaoBeKa;

7) 3K0J10THYECKOe BOCTIHTAHHE:

OpUEHTAIMEH HA TPUMEHEHUE MAaTEeMAaTHUCCKUX 3HAHWH /TS PEIICHHS 3a1au
B 00JIaCTH COXPAHHOCTH OKPYKAIONMICH CpEbl, IJIAHUPOBAHHS TOCTYIKOB H
OIICHKH WX BO3MOJXHBIX TIOCJIEACTBHIA I OKPYKAIOMEH Cpeabl, OCO3ZHAHHEM
rJI00QJTBHOTO XapaKTepa SKOJOTHISCKUX TTPOOJIEM U TIyTEeH WX PEIICHUS,

8) aganramusi K U3MEHSIOIIMCS YCJOBHAM COIMHAJBLHON W TMPUPOTHOM
cpenbi:

TOTOBHOCTBIO K JCHCTBUSM B YCJIOBHSX HEOMPEACIIEHHOCTH, TOBBIMECHUIO
YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTHUCCKYIO ACATEIIBHOCTh, B TOM UHCIIE
YMEHUE YUWUTHCA Yy APYTHX JIOACH, MpUoOpeTath B COBMECTHOH ACSITEIILHOCTH
HOBBIC 3HAHUS, HABBIKA U KOMIICTCHIIUA W3 OTBITA IPYTHX;

HEOOXOAMMOCTEIO B (OPMUPOBAHWM HOBBIX 3HAHWHA, B TOM YHUCIE
(hopMyITMpOBaTh WACH, TIOHATHS, THIIOTE3bI 00 0OBEKTAX W SBJCHUAX, B TOM YHUCIIC
paHee HEW3BECTHBHIX, OCO3HABaTh JACHHUIIUTHI COOCTBEHHBIX 3HAHWUH W
KOMITETEHTHOCTEH, TNTAHUPOBATh CBOE PA3BUTHE;

CHOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATh
CTPECCOBYIO CHTYyaITMI0 KaK BBI30B, TPEOYIOMUH KOHTPMEDP, KOPPEKTHPOBATH
MPUHUMAEMBIC PENICHUS W JACUCTBUSA, (POPMYyIHpPOBATH W OICHWBATH PUCKH H
MOCJICICTBUSA, (POPMUPOBATH OIIBIT.

METAIIPEJIMETHBIE PE3YJIbTATHBI

ITo3HaBaTe/IbHBIE YHHUBEpPCAJIbHbIE YUeOHbIEe AeHCTBUS

ba3oBbie joruueckmne aeicTBUSA:

e BBISABJIATh U XapPAKTEPU30BATh CYIIECTBCHHbIC MPU3HAKA MATEMATHUYECKUX
OOBEKTOB, TOHATHH, OTHOIICHWH MEXIY TOHATHIMH, (HOPMYIUPOBATH
OMpENC/ICHUs]  MOHATHH, YCTAHABIMBATh CYIIECTBEHHBI  MpPHU3HAK
Kiaccu(pukauu, OCHOBAaHWA A OOOONICHWS W CPABHEHUS, KPUTCPUU
MPOBOJAMMOTO aHAJIN3A;

e BOCINpPUHUMATH, (opMymupoBaTh W  NPeoOPA3OBHIBATH  CYXKICHHS:
YTBEPIAUTEIbHBIE W OTPULIATEIIbHBIC, €IUHUYHBIC, YaCTHbIC W OOIIUE,
YCJIOBHBIE;



BBIABJISITh ~ MAaTEMATUUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3M U
npoTuBopeurss B (pakTax, AAHHBIX, HAOMIOACHUSAX W YTBEPKIACHHUSX,
npejyiaratb ~ KpUTEPUM  JUISl  BBIABJICHUS ~ 3aKOHOMEPHOCTEH U
MPOTUBOPEUYNI,

JieNaTh BBIBOJABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, JIEIYKTUBHBIX W
WHyKTUBHBIX YMO3AKTIOUCHUHN, YMO3aK/IIOUEHUH M0 aHAJIOTHH,
pa3OupaTh MOKa3aTeIbCTBA MATEMATHUECKUX YTBEPKACHUH (MPAMBIE B OT
MPOTUBHOTO), TMPOBOJUTH CAMOCTOATEIFHO HECJOXKHBIE TOKA3aTelIbCTBA
Maremarndecknx (pakToOB, BBICTPAWBATh aAPTYMCHTAIAIO, TPUBOJNATH
MPUMEPBI U KOHTPIPUMEPHI, 00OCHOBBIBATH COOCTBEHHBIE PACCYKICHHUS,
BEIOWPATh CrOcOo0 pereHuss ydeOHOW 3afaun (CpaBHUBATH HECKOJBKO
BAPUAHTOB pEIICHUS, BHIOMpPATh HaubOJEEe NOAXOJAIMNA € YUETOM
CaMOCTOATEILHO BBIICJICHHBIX KPUTEPHEB).

ba3oBbie uccienoBare/ibCKHe AeHCTBUSA:

HCIOJTB30BATh BOMPOCHI KaK HCCIEIOBATEILCKANA MHCTPYMEHT TTO3HAHMS,
dbopMyupoBaTh BOTPOCH], (UKCHPYIONIHE TMPOTHBOPEUHE, TPOOIeMy,
CaMOCTOATEILHO YCTAHABIWBATh HWCKOMOE U JaHHOe, (HOpMHUPOBATH
TUTIOTE3Y, apTyMEHTHPOBATH CBOIO TIO3UIINIO, MHEHHUE,

MPOBOJUTH 10 CAMOCTOSITENHHO COCTABJICHHOMY IIIAHY HECJIOKHBIH
AKCOEPUMEHT,  HEOOJbIIOE  MCCICAOBAHME 1O  YCTAHOBJICHUIO
OCOOCHHOCTECH MAaTEMaTHUYCCKOrO0 OOBEKTa, 3aBHCHMOCTCH OOBEKTOB
MEXay COOOM;

CaMOCTOSATEILHO (DOPMYJIHPOBATh 00OOIIECHHS M BBIBOJBI IO PE3yJIbTaTaM
MPOBEAEHHOTO HAOJIIOJEHUA, WCCJICAOBAHUA, OLICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 000OIIEHUIA,

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TPOIECCA, a TAKXKE BBIJIBUTATH
MIPEAMOIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHAX.

PabGora ¢ undopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh W HM30BITOYHOCTh HWH(MOPMAIMHM, JTaHHBIX,
HEOOXOIUMBIX IS PEIICHUS 33/1a4u;

BbIOMpaTh, AHAJIU3UPOBATH, CUCTEMATU3UPOBATh W WHTEPHPETUPOBATH
uH(}OPMAITHIO Pa3TUIHBIX BUI0B ¥ ()OPM TIPEIACTABIICHHUS,

BEIOWpaTh (opMy TIPEACTABICHUS WHGOPMAIMM W WUTFOCTPHPOBATH
peraeMbie 3a/add CXEMaMH, JuarpaMMaM#, WHOW Trpapukoil m wux
KOMOHMHAIHMSIMHU,

OIICHWBATh HAAEKHOCTH WH(OOPMAITMU TIO KPHUTECPHUSAM, MPEITOKCHHBIM
yuHTeIEM WM CHOPMYITHPOBAHHBIM CAMOCTOATEIBHO.

KoMMyHUKAaTHBHBbIE YHHUBEpPCAJIbHbIE YUeOHbIe 1eiiCTBUS:



BOCIIPHHUMATh ®  (OPMYJIHPOBATh CYXKIEHHUA B COOTBETCTBHH C
YCIIOBHSMH | TIEJIAIMH OOIICHHMSI, ICHO, TOUHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3PCHHS B YCTHBIX W MHUCHMEHHBIX TEKCTaX, /aBaTh MOSICHEHHUS IO
XOJly peIIeHU 331291, KOMMEHTHPOBATH MOTYUSHHBIH PE3YIIbTAT,

B X0Ji¢ OOCYK/IEHUA 3a7aBaTh BOTIPOCHI TIO CYIIECTBY 00CYKIaeMOH TEMBI,
POOJIEMBI, peraeMoit 3a/1a4u, BHICKA3bIBATh MJICH, HAIICJICHHBIE HA TMTOUCK
pEIICHMS, COMOCTaBIATh CBOM CYXKIECHHUA C CYXJACHHUAMH JPYTHAX
YYaCTHHKOB JHaiora, 0OHAPY)KMBATh PA3JIMUAE W CXOACTBO TO3HIIHH, B
KOPPeKTHOMH hopme hopMyTupoBaTh pa3HOTIACHS, CBOW BO3PAKCHHUS,
MPEACTABIIATh  PE3yJbTaThl  PEIMICHWS  3a]adyd,  JKCIECPUMEHTA,
UCCIICOBAHMS,  TPOEKTa,  CaMOCTOATEIBRHO  BBIOMpaTh  opMar
BBICTYTIJICHUSA C yAETOM 33/1a4 MPE3CHTAIMN ¥ OCOOCHHOCTEH ayTUTOPHH,
MOHWUMATh W HWCIOJNB30BaTh  MPEUMYIIECTBA  KOMAHAHOW M
WHIUBUAYAJTbHOH pPabOThl TpH PEMICHUH YUeOHBIX MAaTeMaTHUECKHX
3a/1a4;

MPUHUMATH TI€]Th COBMECTHOM NEATEILHOCTH, TIAHUPOBATh OPTaHU3AIHIO
COBMECTHOM paloTHI, pacmpenesiaTh BUABI padoT, JTOTOBAPUBATHCA,
00Cy>XAaTh MPOIIECC U pe3ybTaT PadoThl, 0000IIaTh MHEHHUS HECKOJIBKHUX
JIIOICH,

y4acTBOBaTh B TPynmoBeix (opmax pabotel (oOcyxaeHus, OOMEH
MHEHUSMH, MO3TOBBIE IITYPMBI W JAPYTHE), BHITIOJHATH CBOIO YacTh
paboThl M KOOPAUHUPOBATH CBOW JCHCTBHS C APYTHMH YJICHAMWA KOMAH/IHI,
OIICHWBATh KAueCTBO CBOETO BKJIaJa B OOMIMIA TPOIYKT MO KPUTCPHUSIM,
c(hopMyTUPOBAHHBIM YUaCTHUKAMH B3aMMOICHCTBHS.

PeryasiTuBHBIE YHHBEPCAJIbHbIE YUeOHbIE I1eiiCTBUSA
Camoopranuzamnus:

CaMOCTOATEILHO COCTABJIATH IUIAH, AJITOPUTM PEIEHUs 3a1a4yu (WA ero
YacTh), BHIOWPATH CMOCOO PEIICHHUS C yYETOM HMMEIOMIMXCA PECYPCOB M
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATb M KOPPEKTUPOBATh
BapUAHTHI PEIICHUH C YUETOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb, IMOLIMOHAJILHBI HHTEJLJIEKT:

BJIAQJIETh CcHoco0aMHM  CaMONPOBEPKW, CAMOKOHTPOJiA mpoiecca U
pe3ybpTaTa pelieHus MaTEMAaTHUECKON 3a1a4H;

NPEeABAACTh TPYJAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh NpPH PEUICHUUN
3aJla4d, BHOCHUTb KOPPEKTUBBI B JCATEIIBHOCTh HA OCHOBE HOBBIX
00CTOATEBCTB, HAMACHHBIX OIIMOOK, BHISIBICHHBIX TPYAHOCTEH;
OILICHUBATh COOTBETCTBUE Pe3yJibTara ACATEILHOCTH MOCTABJICHHOW LEIA
1 YCJIOBHUAM, OOBIACHATh MPUUUHBI JOCTHXKEHHSA WA HETOCTHXKEHUS 1IEIIH,
HaXOJWTh OIIUOKY, JaBaTh OIEHKY MPHOOPETEHHOMY OIIBITY.



INPEJMETHBIE PE3VJIbTATDBI

K xoniy oOyuenus B 7 KJjacce OOYydYarOIIUMCSA MOJYYUT CICAYIOIINE
MPEMETHBIE PE3YIbTATHI:

Yuca v BIYMCJIeHU S

BreimonasaTh, coueTas yCTHBIE W TUCHMEHHBIC TMPUEMBI, apu(PMeTHUCCKUE
JNEHUCTBUS C PAlMOHATIBHBIMU YUCJIAMHU.

HaxonuTe 3Hau€HWs YUCIOBBIX BBIPAKECHUN, MPUMEHATH Pa3HOOOpPA3HBIC
croco0bl U MPUEMBI BHIUMCICHUS 3HAYEHUN JPOOHBIX BBIPAKEHUM, COAEPKAIINX
OOBIKHOBEHHBIE U JECATUYHbIE APOOH.

[lepexoauts OoT omHOM (hOpMBI 3ammcH dWcena K Apyrou (mpeoOpa3oBBIBATH
JNECATUUHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTH B OCCKOHEUHYIO JCCATHUHYIO TPOOBH).

CpaBHUBATH U YNOPATIOUYMBATH PALIMOHAIILHBIC YUCIA.

OKpyrJISATh Ynca.

BrINOMHATH MPUKHUAKY U OLICHKY PE3YJIbTaTa BHIUUCICHUM, OIIEHKY 3HAUEHUH
YUCJIOBBIX BBIPAKEHHUU. BBIMONHATE AEHCTBUS CO CTEMEHSAMU C HATypPaJbHBIMU
MOKA3aTEIAMMU.

[TpuMeHAT,  MpPU3HAKK  JEAUMOCTH,  PA3JIOKEHUE HA  MHOXKHUTEIU
HATypPaJIbHBIX YUCE]T.

Pemiath mpakTUKO-OPUECHTUPOBAHHBIE 33/1aUd, CBS3AHHBIE C OTHOILIECHUEM
BEJIMUUH, TMPONOPLMOHAIBHOCTHIO BEJIMUMH, MPOLEHTAMHU, WHTEPHOPETUPOBATH
PE3yJbTaThl PELICHUS 3a7a4 ¢ YU4ETOM OTPAHWUYEHUN, CBA3aHHBIX CO CBONCTBAMU
paccMaTpruBaeMbIX OOBEKTOB.

Anredpanyeckue BbIPaKeHUs

Hcnonb3oBaTh alireOpandyeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, MPUMEHSATH
€€ B MPOIECCe OCBOCHUS YUeOHOTO MaTepUara.

Haxonute 3HaueHus OyKBEHHBIX BBIPAXCHUH MNPU 3aMaHHBIX 3HAYEHHUIX
MEPEMECHHBIX.

BeinonHaTe  mpeoOpa3oBaHUs — LENOTO  BBIPAXKEHHUS B MHOTOUIEH
MPUBE/ICHUEM MTOJAOOHBIX CJIAraeMbIX, PACKPHITHEM CKOOOK.

BpINOMHATE yMHOXEHHE OJHOYIEHA HA MHOTOWJIEH W MHOTOWIeHa Ha
MHOTOWICH, TPUMEHATH (DOPMYJIBI KBaJpaTa CyMMBI U KBaJipaTa Pa3HOCTH.

OcCylIeCTBIATh PA3JI0KEHUE MHOTOUJIEHOB HA MHOXKHUTEIA C TMOMOIIbIO
BBIHECCHHMSI 32 CKOOKM OOIIEro MHOXUTENS, TPYNIHUPOBKU  CJIaraeMsix,
npuMeHEHHU HOPMYJT COKPAMEHHOTO YMHOKEHHA.

[TpuMeHATh npeoOpa3oBaHUsl MHOTOUJICHOB IS PEIICHUA PA3IMYHBIX 3374
W3 MAaTEMATHUKHU, CMEKHBIX MPEAMETOB, U3 PEATbHON PAKTUKHU.

Hcnonbs30BaTh CBOMCTBA CTEMEHEN C HATYypPAJIbHBIMM TOKA3aTEAMU IS
npeoOpa3oBaHusl BhIPAKCHUHA.



YpaBHeHusl 1 HePaBeHCTBA

Pemare nuHEHHbIE ypaBHEHHS C OJHOW MEPEMEHHON, MPUMEHAS MPaBHIIA
MepexoJa OT UCXOTHOTO YPABHEHHUS K PABHOCWIBHOMY eMy. [IpoBepATs, saBaseTcs
JIV YUCJIO KOPHEM YPaBHECHUA.

[TpumenaTs rpaduueckre METOIBI TIPH PEIICHUY JIMHCHHBIX YPaBHEHUH U WX
CUCTEM.

[TonGupats TpUMEpbl MAp YUCEN, ABJSAIOIIUXCA PEUICHUEM JIMHEHHOTO
YPaBHEHUA C ABYMS IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IUTOCKOCTH TpadyiK JUHEHHOTO ypaBHEHHUS C
JIBYMSI TIEPEMEHHBIMH, TIOJIb3YACh T'pPaUKOM, TPHUBOIUTH TPHUMEPHI PEIICHUAS
YPaBHEHUS.

Pemate cuctembl IByX JIMHEHHBIX YPABHEHUHN C JBYMS MEPEMEHHBIMU, B TOM
gucie rpaduIecKu.

CoctaBnaTh M pemiaTh JIMHEHHOEC YPAaBHEHHWE WM CHUCTEMY JIMHEHHBIX
YPaBHEHUA TIO YCJIOBHIKO 33Ja4¥, HWHTEPOPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJa4M MOJTYyUYECHHBINA Pe3yJIbTaT.

D yHKIMH

HN3o0paxkath HA KOOPAMHATHOM MPSIMOI TOUKH, COOTBETCTBYIOIINE 3a1aHHBIM
KOOPJMHATAM, JIy4H, OTPE3KH, MHTEPBAJIBI, 3AMUCHIBATH YUCITIOBBIC TPOMEKYTKH HA
anreOpandecKoM s3bIKE.

OTtMeuarh B KOOPJWHATHOW IMJIOCKOCTH TOYKM MO 3aJaHHBIM KOOPIMHATaM,
cTpouTh rpaduku uHEHHBIX (yHKIUNA. CTponTth rpadmk GyHKIHH y = [X|.

OnuceiBaTh ¢ TOMONIBIO (DYHKIIANA W3BECTHBIE 3aBUCUMOCTH MEKITY
BEJIMUMHAMU. CKOPOCTh, BPEMS, PACCTOSIHUE, LEHA, KOJHWYECTBO, CTOUMOCTb,
MIPOU3BOIUTENILHOCTD, BPEMs, 00bEM pabOTHI.

Haxomute 3HaueHmMe (PYyHKITUHN TIO 3HAUCHUIO €€ apTyMEHTa.

[Tonumate rpadmuecknii cnocod MPeACTaBICHHUS W aHaW3a WH(OpMarmm,
W3BJICKATh W MHTEPIIPETUPOBATH MHGOPMAIIHIO U3 TPAPUKOB peaTbHBIX MPOIIECCOB
Y 3aBUCUMOCTEM.

K xoniy oOyuenus B 8 KJjacce o0O0OydarOIIUWMCSA MOJYYUT CIEAYIOIINAE
MPEIMETHBIE PE3YJIBTATHI:

Yucaa v BIYMCJIeHU S

Hcnonbs3oBaTh HayanpHbIC TPEACTABICHUA O MHOXECTBE JICHCTBUTEIIBHBIX
YUCEeN ISl CPAaBHEHUA, OKPYTJICHHUS W BBIUUCIICHHUM, N300pakaTh NCHUCTBUTEIbHBIC
YHCJIa TOYKAMH HA KOOPAWHATHOWU NPAMOM.

[IpumenaTy moHATHE apU(pMETHUECKOTO KBAAPATHOTO KOPHSA, HAXOIUThH
KBaJpPaTHbIC KOPHH, HUCIOJb3ys MPU HEOOXOJAMMOCTH KaJbKYJATOD, BBIMOJHATH
npeoOpa3oBaHUd BbIPAKEHUM, COACPKAIIUX KBAJAPATHBIE KOPHU, HCHOJIb3Ys
CBOMCTBA KOPHEH.



Hcnonb3oBaTh 3anucy OOJIBIIMX W MAJIBIX YUCET C MOMOIIBID JECATHUHBIX
napobeit u creneHei uncna 10.

Anaredpanyeckue BbIpaKeHUs

[IpuMeHAT, MOHATHE CTENEHUW C 1LEIbIM  [OKA3aTEIEM, BBIMOJHATh
npeoOpa30BaHUs BHIPAXKECHUH, COECPKAIUX CTENEHU € LEbIM MTOKA3aTEIEM.

BrINOMHATE TOXKACCTBEHHBIC MPEeOOPA30BaHUs PALMOHAIBHBIX BbIPAXKCHUN
Ha OCHOBE MPaBWI JCHCTBUH HAJl MHOTOUYJIEHAMH U aJIr€OpanyecKuMu APOOSIMHU.

PacknanpiBaTh KBApaTHbIN TPEXUJICH HA MHOXKUTEH.

[TpumMeHATh MpeoOpa3oBaHMUs BHIPAXKECHUM JJIs1 PELICHUS PA3JIMUHBIX 33/1a4 U3
MaTeMaTHUKH, CMEXHBIX MTPEAMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHusl 1 HePaBeHCTBA

Peuiath fiMHEWHBIE, KBAJAPATHBIE YPABHEHUS W PALMOHAJIBHBIC YPaBHEHMS,
CBOJIAIIMECS K HAM, CUCTEMBI IBYX YPABHEHUMN C IBYMS IEPEMECHHbBIMH.

[IpoBoauTE MpOCTENIINE UCCIACAOBAHNS YPABHEHUN U CHCTEM YPABHCHWI, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUUeCKuX MPEICTaBICHNN (YCTaHABIIUBATh, AMEET
JU YPAaBHEHUE WIM CHCTEMA YPABHCHUH PEIICHUS, €CJIM UMEET, TO CKOJIbKO, U
mpouee).

[TepexoauTh OT ciOBeCHOH (OPMYNHMPOBKH 3a1aud K e& anreOpandecKou
MOJIEIM C TOMOIIBKD COCTABJICHUS YPAaBHEHHUS WM CHUCTEMbl YPAaBHCHUH,
UHTEPIPETUPOBATH B COOTBETCTBUU ¢ KOHTEKCTOM 33J]a4M MOJIYYEHHbIN PE3yIbTaT.

[TpuMeHATH, CBOWCTBA YHMCJIOBBIX HEPABEHCTB JJIsI CPABHEHUA, OLICHKH,
pemarh JIMHEWHBIE HEPABCHCTBA C OJHOW TEPEMEHHOW W WX CHUCTEMBI, J1aBATh
rpaguUecKyio WLTIOCTPAlAI0O MHOXKECTBA PEIICHUH HEPABEHCTBA, CHUCTEMBI
HEPABEHCTB.

D yHKIMH

[TorumaTe ¥ WUCMONB30BaTh (PYHKIIMOHAJIBHBIC TIOHATHS W A3BIK (TEPMUHBI,
CUMBOJIMUECKHE O0O3HAUCHHMS), ONPEACNATh 3HAUCHWE (PYHKIMH TIO 3HAYEHHUIO
apryMeHTa, ONPEeACNIATh CBOMCTBA (PyHKIMY MO €€ TpaduKy.

Crtpoutb rpaduku deMeHTapHBIX (YHKITUN BHAA!

y=k/x,y =x2,y =x3,y = x|, y = VX, OmuchBaTh CBOWCTBA UHCIIOBON
dbyHKIMH 10 €€ Tpaduky.

K koniy oOyuenus B 9 KJjacce o0OydarOIMUMCSA MOJYYUT CIEAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Yuca v BIYMCJIeHU S

CpaBHUBATH U YHOPAIOUMBATH PALIMOHAIBHBIE U UPPAILMOHAIbHBIC YHCIA.

BoimonasaTe  apudgmMeTndeckne ACUCTBHS C PAlMOHABHBIMHA  UWCJIAMH,
coueTras YCTHbIE W TUCbMCHHBIC TMPUEMBI, BBIMOJHATh BBIUMCICHUS C
UPPALMOHAIBHBIMU YUCJIAMHU.



Haxomute 3HaueHHWs CTENEeHE ¢ LENbIMM MOKA3aTelsAMU W KOPHEM,
BBIUMCIIATh 3HAYEHHS YUCIIOBBIX BBIPAYKCHUH.

OKpyrJisiTh JCUCTBUTEIBHBIE YHUCJA, BBIMOJHATh MNPUKUIAKY PeE3yjbTaTa
BBIYMCIICHUH, OLICHKY YUCJIOBBIX BBIPAKCHUM.

YpaBHeHusl 1 HePaBEeHCTBA

Pemate nuHElHbIE W KBaApAaTHBIE YPAaBHEHWsS, YPABHCHWS, CBOAAIIMECH K
HUM, MPOCTEHIIINE TPOOHO-PAIMOHAIbHBIC YPABHEHUA.

Pemate cucrempl OBYX JIMHEHHBIX YPAaBHEHUW C JIBYMS MEPEMECHHBIMU M
CHUCTEMBI JBYX YPABHCHUH, B KOTOPBIX OJJHO YPABHCHUE HE SABIIACTCS JIMHCHHBIM.

Pemate TekcTOBBIE 3amaud  ajareOpanyecKMM CHOCOOOM C  MOMOIIBIO
COCTABJICHUA YPABHEHHUS UM CUCTEMBI IBYX YPABHEHUN C ABYMS IEPEMECHHBIMU.

[IpoBoauTe MpOCTENIINE UCCICAOBAHUS YPABHEHU U CUCTEM YPABHCHUWH, B
TOM YHCJIE ¢ MPUMEHEHNEM Tpaduuecknx NpeacTaBieHni (yCTaHAaBTUBATh, UMEET
JI1 yPaBHCHUE WJIM CHCTEMA YPAaBHCHUW PEIICHUS, €CIIM UMEET, TO CKOJBKO, H
mpouee).

Peuiath nuHEHHBbIE HEPABEHCTBA, KBAJAPATHHIE HEPABEHCTBA, H300paKaTh
PEILICHUE HEPABECHCTB HA YMCJIOBOW MPSAMOW, 3aMMUCHIBATh PEUICHHE C MOMOIIBIO
CHUMBOJIOB.

Pemare cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIFOUAIOIINE  KBAJPATHOE HEPABEHCTBO, H300pakaTh PEIICHUE CHUCTEMBbI
HEPABEHCTB HA YHCJIOBOU MPSMOM, 3aMKUCHIBATH PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonbs30BaTh HEPABEHCTBA MPU PEILIEHUN PA3JIMYHBIX 334a4.

D yHKIMH

PacmiosnaBats ¢yHkmmM w3ydeHHBIX BHAOB. [lOKa3pIBaTh CXEMATHUECKH

PacToIOKEHUE HAa KOOPIWHATHOM MJIOCKOCTH rpadmkoB (GpyHKIUH BUaa: y = kx, y
—kx + b y=kx y=ax2 + bx + ¢, y =x3, y=7x, y = |x|, B 3aBHCHMOCTH OT
3HaueHWH KOA(DPUITMEHTOB, OMMCHIBATH CBOMCTBA (DY HKITHIA.

Crpouth U m300paxkarh CXeMaTHUCCKH TpaduKd KBAaJPATHUHBIX (DYyHKITHIA,
OTMCHIBATh CBOWCTBA KBAPAaTHUHKIX (PYHKITHIT TI0 MX Tpadukam.

PacmoznaBats kBagpatnuHy0 (GyHKIHIO 1O (Gopmylie, TPUBOINATE TPUMEPHI
KBQIPATUUHBIX (DyHKIHMHA U3 peaTbHOM KU3HU, (PU3HKH, TCOMETPHH.

YucJ10BbIE MOCIEA0BATEILHOCTH U NMPOT PecCHu

PacmiosnaBaTh apupMETHUECKYI0O W TEOMETPUUECKYIO TIPOTPECCHU TIPH
pPa3HBIX crocobax 3aaaHus.

BBIMONHAT,  BBHIYMCIICHHWS € HCMOJIb30BaHWEM (opMysT n-ro dieHa
apu(pMETHICCKON W TECOMETPUUECKON TIPOTPECCH, CYMMBI TIEPBBIX N UJICHOB.

HN3o0paxkath ujieHbl TOCJEAOBATEIBHOCTH TOYKAMHW HAa KOOPJAWHATHOM
MJI0CKOCTH.



Pemats 3amaum, CBS3aHHBIC C YHUCIOBBIMH IOCJIECIOBATEIHLHOCTSIMH, B TOM
YUCJIC 33/1aUW M3 PEATbHOHN JKU3HU (C UCTOJIb30BAHUEM KAITBKYJIATOPA, ITA(POBBIX
TEXHOJIOTHH).


































































9 KVIACC

KonuuyectBo uacos DJeKTPOHHbIE
Ne ara udposbie
n/n Tewa ypoxa Bcero Kontpoarubie | HMpaxrueciue i[syqeﬂnﬂ :6];!:1];033Te.nbﬂble
padoTbI padoThI pecypent
PamnonanpHble yncha,
1 ppalUOHAJILHBIEC YUCJIA, KOHEUYHBIE U 1
OeCKOHEUHbBIE IECITHYHBIE APOOH
MHOXeCTBO AEeHCTBUTEIbHBIX YHCET,
2 NEUCTBUTEIbHBIE YHCIA KaK 1
OeCKOHEUHbBIE IECITHYHBIE APOOH
B3anMHO OfHO3HAYHOE COOTBETCTBUE
3 MeX/1y MHOXKECTBOM J€HCTBUTENBHBIX !
YHUCeJT U MHOKECTBOM TOYEK
KOOPJAWHATHOMN MPsIMOI
CpaBHeHue NelCTBUTEIbHBIX YHCE,
4 apudmernueckue NelCTBUS C 1
NeMCTBUTENbHBIMU YHCIaMU
5 [MpubmmkéHHOoe 3HAUSHNE BETMYUHBI, !
TOYHOCTb NPUOIMKEHUS
Oxkpyrienne ynucen 1
Oxkpyrienne ynucen 1
g IIpukuaka u OLieHKA PE3yJIbTaTOB |
BBIYMCJIEHUN
9 IIpukuaka u OLieHKA PE3yJIbTaTOB |
BBIYMCJIEHUN
10 JIuneiinoe ypasuenue. Pemenne 1 bubmmorex LIOK


































YUYEBHO-METOANYECKOE OBECIIEYUEHUE
OBPA3OBATEJIBHOI'O ITPOLUECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JIJ151 YUHEHUKA

METOANYECKHNE MATEPHUAJIBI IJISA YUUTEJIA

HUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI 1 PECYPCBI CETHU

MHTEPHET
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