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HOACHUTEJBHAA 3AIINCKA

AnreOpa sBIsieTCS OJHUM W3 OMOPHBIX KYpCOB OCHOBHOI'O 0OILEro 0Opa3oBaHUs: OHA
obOecrieunBaeT W3y4YCHHWE JPYTUX JUCIHUIUIMH, KaK eCTECTBEHHO-HAyYyHOTO, TaK W
T'YMaHUTAPHOTO IIMKJIOB, €€ OCBOCHHE HEOOXOIUMO JUIsi MPOJOJDKEHHS O0pa3oBaHUS U B
MOBCEAHEBHON >KM3HU. Pa3Butme y o0OydammmMXcs HAyYHBIX MPEACTABICHUA O
MPOUCXOXKJIEHUH U CYIIHOCTH alreOpandeckux aOCTpakIui, Crmocode OTpakeHUs
MaTeMaTHYeCKOW HayKOW SBJICHUW M TPOIECCOB B TMPHUPOJIE U OOIIECTBE, POJIH
MaTEMaTHYECKOT0 MOJCIMPOBAaHUS B HAyYHOM TIO3HAHUU M B TMPAKTHKE CIOCOOCTBYET
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KAUeCTB MBINLIICHUS, HEOOXOJUMBIX s
ajantaiy B COBpeMeHHOM IudpoBoM obmiectBe. M3ydenune anreOpbl obecrieunBaet
pa3BUTHE yMEHHUS HaOmogaTh, CpaBHUBATh, HAxXOJWTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIIIEHUS, CTIOCOOHOCTH apTyMEHTUPOBAHHO OOOCHOBBIBATh CBOU JACHCTBUS U
BEIBOMBI, (popmMynupoBaTh yTBepkaeHus. OCBOEHUE Kypca aiareOpbl 00eCTeYrnBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYaIOIIUXCS: OHU HMCHOJB3YIOT JIETyKTUBHBIC W WHIYKTUBHBIC
paccyxneHus, o0oOIeHne U KOHKpPETU3aluio, abcTparupoBanue W aHajoruto. OOydeHue
anreOpe  mpeAmnojiaraeT — 3HAYUTENbHBIA  OOBEM  CaMOCTOSITENIBHOW  JESATENbHOCTU
oOyyJarouuxcsi, MO3TOMY CaMOCTOSITEJIbHOE pEIICHHE 3a/ay SBISETCS peanu3alue
JeSATeIbHOCTHOTO MPUHITUTIA 00YYESHHUS.

B crpykrype mnporpammbl yueOHOTO Kypca «AjreOpa» it OCHOBHOTO OOIIIETO
00pa3oBaHMsi OCHOBHOE MECTO 3aHMMAIOT COJEpKATEIbHO-METOANYECKUE NTUHUU: «Yucna u
BEIYHCIICHUSY, «ANTeOpandecKue BBIPAKCHHS», «YPABHCHHS W HEPaBEHCTBA», « DYHKIIUNY.
Kaxxmass U3 3THX coaepKaTelbHO-METOANYECCKUX JIMHUHA Pa3BUBACTCS Ha MPOTSHKCHHH TPEX
JIET U3y4YeHus Kypca, B3auMOJICUCTBYS C APYTUMH €ro JUHUSAMU. B Xo1e n3ydeHus yueOHOro
Kypca OOydYaronmumcsi TMPUXOJUTCS JIOTUYECKU paCCYXKIaTh, HCIOJIb30BATh TEOPETHKO-
MHO>KECTBEHHBIN S3BIK. B CBSI3M ¢ 3TUM B IporpaMMy yudeOHOTO Kypca « Anredpay BKIIOUEHBI
HEKOTOPBIE OCHOBBI JIOTUKH, TIPEICTABIICHHBIEC BO BCEX OCHOBHBIX pa3/eiax MaTeMaTHIeCKOTO
0o0pa3oBaHMsl W CIOCOOCTBYIOIIHME OBJIAJEHUIO OOYYAIOIIMMHUCS OCHOB YHUBEPCAIbHOTO
MaTeMaTU4ecKoro si3bika. ConepKaTelibHONM U CTPYKTYPHOM OCOOCHHOCTBIO Y4EeOHOTO Kypca
«Anrebpay SBISETCA €r0 MHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHUM «Uucna W BBIYHCICHUSY CIY)KUT OCHOBOW I JadbHEHIIEro
W3YYCHUSI MAaTEeMAaTHKH, CITOCOOCTBYET Pa3BUTHIO Y OOYYAIOMIUXCS JOTUYECKOTO MBITTUICHHSI,
(GbOpMHUPOBAHUIO YMEHHS TI0JIb30BAThCS AJITOPUTMAMHU, a TAKKE TPUOOPETEHUIO MPAKTUUECKHIX
HABBIKOB, HEOOXOMMBIX /I TIOBCEJHEBHOM KU3HU. Pa3BUTHE MOHATHS O YUCIIE HA YPOBHE
OCHOBHOTO 00111er0 00pa30BaHUs CBA3aHO C PAIMOHAIBHBIMUA M UPPAMOHATLHBIMU YUCIIAMH,
dbopMUpOBAaHUEM TPEACTABICHUNA O JEHCTBUTEIBHOM YHCJE. 3aBEpIICHUE OCBOEHUS
YUCJIOBOM JIMHUU OTHECEHO K CpeHeMY 0011eMy 00pa30BaHUIO.

CopnepxkaHue JBYX anreOpanyecKux JHUHUN — «AjreOpandeckue BBIPOKECHUS» U
«YpaBHEHUSI W  HEPaBEHCTBa»  CIOCOOCTBYeT  (OpMUpOBaHUI0O Yy  00ydaromuxcs
MaTEMaTHYECKOTO ammapara, HEOOXOIUMOTO I peIIeHUs 3a7dad MaTEeMaTHKH, CMEKHBIX
NPEIMETOB M TPAKTUKO-OPUEHTHPOBAHHBIX 3a1ad. Ha ypoBHE OCHOBHOTO OOIIETo
oOpa3zoBaHMs YYeOHBI MaTepwall TPYIIUPYETCS BOKPYT PaIlMOHAIBHBIX BBIPAKCHHM.
Anre0Opa 1eMOHCTPUPYET 3HAUCHUE MATEeMATUKH KaK SI3bIKA JUIsl TOCTPOCHHST MAaTEMAaTHYECKUX



MoOJiesiel, OMMCaHUsl MPOLIECCOB U SIBIEHHM peanbHOro Mupa. B 3amaum oOydeHus: anredpe
BXOJIST TaKXe JalIbHEWIee pa3BUTHE AJITOPUTMHYECKOTO MBINIICHUSI, HE0OXOAUMOro, B
YaCTHOCTH, JJII OCBOCHMSI Kypca HMH(POPMATHUKH, W OBJIAJICHUE HABBIKAMH JI€TyKTUBHBIX
paccyxnenuid. [IpeoOpazoBanrie CUMBOJIBHBIX ()OPM CIIOCOOCTBYET PAa3BUTHIO BOOOpPAKEHUS,
CIOCOOHOCTEH K MaTeMaTUYECKOMY TBOPYECTBY.

Conepxanue  (DyHKIUOHATBLHO-TPA(QUUYECKOW JIMHUM  HAIEJICHO Ha  MOJy4YeHUe
oOyvarommMucs 3HaHUH O (YHKIUAX KaK BaKHEHIIEH MaTeMaTHYeCKOH MOJeNnd IS
OTIMCAHUSI M WCCJIEAOBAHUS PA3HOOOPA3HBIX MPOIECCOB U SBJICHUN B MPUPOJE U OOIIECTBE.
M3yuyenue marepuana crnocoOCTBYET pa3BUTHIO y OOYYAIOIIMXCS YMEHHUS MCHOJIb30BATh
pa3JIMuHbIe BBIPA3UTEIbHBIC CPEJICTBA S3bIKAa MATEMAaTHKU — CJIOBECHBIE, CHMBOJIMUYECKUE,
rpaguyeckue, BHOCUT BKIIaJ B (OpMUpOBaHHE TMPEACTABICHUN O pPOJM MaTeMaTHUKU B
Pa3BUTHUH LIUBUJIN3ALUU U KYJIbTYPBI.

CornacHo yuyeOHOMY TUIaHy B 7-9 kiaccax wu3ydaercs y4eOHbIH Kypc «AmrebOpay,
KOTOPBIN BKJIIOYAET CJIEAYIOIIME OCHOBHBIE pa3leibl coAepkaHus: «Hucna U BBIYUCICHUSY,
«Anredpanyeckue BeIpaXeHUs», «Y paBHEHUS U HEPABEHCTBAY, « DYHKIIUNY.

Ha u3ydenne yueOHOro Kypca «Anredpa» orBoautcs 306 dacos: B 7 kiacce — 102 gaca
(3 yaca B Henento), B 8 kacce — 102 ygaca (3 gaca B Hepeno), B 9 kiacce — 102 gaca (3 yaca B
HEJICITIO).



COJEPKXAHME OBYUYEHUASA

7 KIIACC

Yucaa v BIYMCICHUSA

JlpoOGu OOBIKHOBEHHBIE U JECATUYHBIC, TIEPEXOJ OT OJHOM (POPMBI 3amucH apodel K
npyroii. IloHATHE panMOHAJIBHOIO  YHWCIA, 3allACh, CPAaBHEHHE, YIOPAIOYMBAHUE
palMOHANbHBIX YHCell. ApudMEeTHYECKUE ACUCTBUS C palMOHAIbHBIMU uyuciaamMu. Pemienue
3aJlay U3 peaibHON MPaKTUKKU Ha YacTH, Ha IPOOH.

CreneHb ¢ HaTypaJbHBIM IOKa3aTeleM: olpesesieHue, npeoOpa3oBaHue BbIpAXKEHUN Ha
OCHOBE OIpezieNIeHus], 3aUCh OobIuX yucel. [IponeHTsl, 3anuck NpOLEHTOB B BUJIE ApOoOU U
IpoOu B BUJIE MPOIIEHTOB. TpHU OCHOBHBIE 33/1a4X Ha MPOLIEHTHI, PEIICHUE 3a]1a4 U3 peaIbHON
PaKTUKH.

[IpuMeHeHNE TPU3HAKOB IETMMOCTH, PA3JIOKEHNE HA MHOKHUTENIN HATYPAJIbHBIX YHACEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE MIpsiMasi U 0OpaTHasi MPONOPIMOHATBHOCTH.

AuredpanyecKue BbIPpAKEHUSA

[IepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAKECHHS C NEPEMEHHOM. J[OMmycTHMBbIE 3HAYECHUS
nepemMeHHbIX. IIpencraBieHne 3aBUCHMOCTHM MEXAY BeIUYMHAMU B BHIE (DOPMYIIBI.
Boruucnenuss mo Qopmynam. IlpeoOpaszoBanne OyKBEHHBIX BBIPAKEHHUH, TOXJIECTBEHHO
paBHBIC BBIPAKEHUS, IPaBUIIa MPeoOpa30OBaHusl CyMM M MPOU3BEACHUI, MpaBuia pacKpbITUs
CKOOOK ¥ MPUBEICHHUS MOJOOHBIX CIIaraeMbIX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

Opnnowiensl 1 MHOTOWIEHBI. CTeneHb MHOrowIeHa. CiioKeHue, BBIMUTaHUE, YMHOKEHUE
MHOTOWICHOB. DOPMYJIbl COKPAIEHHOTO YMHOKEHHMS: KBaJApaT CyMMBbl M KBaJpaT Pa3HOCTH.
®opMyiia pa3HOCTH KBapaToB. Pa3io)keHre MHOTOYJIEHOB HA MHOKUTEIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUEe, KOPEHb YpaBHEHHUSI, IPABUIIA MPEOOPa30BaHUsl YpaBHEHUSI, PABHOCUIILHOCTD
YPaBHEHUM.

JluHenHOe ypaBHEHHE C OJHOM INEPEMEHHOM, YMCIO KOPHEW JMHEWMHOIO YpPaBHEHMS,
peleHne JIUHEHHbIX ypaBHeHHI. COCTaBIE€HHE YpaBHEHHI IO YCIOBUIO 3ajauu. PemieHue
TEKCTOBBIX 3a7]a4 C IOMOILBIO YPAaBHEHHM.

JIuneliHOe ypaBHEHUE C IBYMs NEPEMEHHBIMU U ero rpaduk. Cucrtema ABYX JIMHEHHBIX
ypaBHEHUHN C JBYMs MEPEMEHHbIMU. PerieHue cucteM ypaBHEHM CIOCOOOM TMOJICTaHOBKH.
[Tpumepsl pemeHnst TEKCTOBBIX 33]1a4 C IIOMOIIbIO CUCTEM YPaBHEHUM.

DOyHKUMHA

Koopaunara Toukm Ha mpsMon. UMclioBble NMPOMEXYTKH. PaccTossHue Mexay AByMs
TOYKaMH KOOPJIHHATHOMN MPSIMOM.

[IpssmoyronbHas cucrema koopauHat, ocu Oxu (Oy. AGcuucca W opAuMHATa TOYKH Ha
KOOpJIMHATHOM MIOoCKOCTH. [IpuMepsl rpadukoB, 3amanHbix Gopmynamu. Utenue rpadukos
peanbHbIX 3aBucuMocTeil. Ilonstne ¢ynkuuu. ['padux Pynkuuu. ColicTBa (QyHKIUH.
JIuneitnas @yukuus, e€ rpapuk. ['papuk pynkuuu y = |X|. 'paduueckoe pemnieHre JMHEMHBIX
YPaBHEHUH U CUCTEM JIMHEWHBIX YPABHECHHUIA.



8 KUIACC

Yucaa v BIYMCICHUSA

KBagpartueiii kopenb u3 uucna. llonstue o0 wuppanuoHanbHOM uucie. JlecsTudHbie
NpUOIMKEHUST UppalMOHAIbHBIX yncen. CBoiicTBa apuMETHUYECKUX KBaJIpaTHBIX KOpHEU U
UX TOpUMEHEHHWE K MNpeoOpa3oBaHUI0  YHMCIOBBIX  BBIPAKEHUH W BBIYMCIICHUSIM.
JlericTBUTENBHBIC YUCIIA.

CreneHb C UEeNbIM MoKazaTeneM U €€ cBoiicTBa. CTaHaapTHas 3auCh YHCIIA.

AJuiredOpanvyecKue BbIPpAKEHUA

KBagpaTHblil TpEXUiieH, pa3aoKeHUE KBAAPATHOTO TPEXUIECHA HA MHOXKHUTEIH.

AnreOpandeckas JpoOb. OCHOBHOE CBOMCTBO anredpandeckoit apodu. CroxeHue,
BBIYMTAHKNE, YMHOXKEHUE, JCJICHUE alireOpandeckux apodei. PairioHansHble BEIPAKEHUS U UX
npeoOpa3oBaHuUE.

YpaBHeHMS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opMmysia KOpHEH KBaJpaTHOro ypaBHeHusa. Teopema Buera.
Pemenue ypaBHEHM, CBOIAIIMXCS K JUHEHHBIM M KBajapaTHeIM. IIpocteiimme npoOHO-
palMOHAJIbHbIE YPABHEHHS.

['paduueckas uuaTEpHpeTalivs ypaBHEHUN C JBYMS MEPEMEHHBIMU U CUCTEM JIMHEHHBIX
YPaBHEHUM C ABYMs MEPEMEHHBIMU. [IpUMeEpHI pelIeHUs CUCTEM HEIMHEWHBIX YPAaBHEHUU C
JBYMSI TIEPEMEHHBIMH.

PeliieHrie TEKCTOBBIX 3aJ1au aNreOpandeckuM CrocoooMm.

UucnoBble HEpaBEeHCTBA M UX CBoMcTBAa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCMIBHOCTE HepaBeHCTB. JIMHEHHBIE HEpPAaBEHCTBA C OAHOM IepeMeHHOU. CHCTEMBI
JIMHEMHBIX HEPABEHCTB C OJHOM IIEPEMEHHOU.

DOyHKUMHA

[Tonsitue pynkimu. O6acTh ONpeeIeHNs] U MHOKECTBO 3HaUeHUN PyHKIUU. CrIocoObI
3a1aHust QyHKIUH.

I'padpux dynkuuu. Urenune cBoiictB (pyHkiuu no e€ rpaduky. [lpumepsl rpapukos
(GYHKUHNA, OTpa)KaloIKUX peAIbHbIE MPOLECCHI.

@OyHKIMY, ONUCHIBAIONIUE MPSAMYIO0 U OOpaTHYIO MPOMOPLHMOHATIBHBIE 3aBUCUMOCTH, MX
rpaduxn. Oyukuun y = x2, y = x3, y = \x, y=|x|. [paduueckoe pericHre ypaBHCHHI U
CHUCTEM YPAaBHEHHUM.

9 KNIACC

Yucii1a ¥ BBIYUCTICHUSA

PanonanpHbie Yncia, HppalliOHaIbHBIC YUCIIA, KOHEUHbIC U O€CKOHEUHBIC JICCATUYHBIC
apodu. MHOXXECTBO JEHCTBUTEIBHBIX YHCEN, JACHCTBHUTEIBHBIC YHCIAa KaK OECKOHECUYHBIS
JecATUYHBIE NpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBHE MEXKAY MHOMXECTBOM
JEUCTBUTENBHBIX YUCEIT U KOOPIUHATHOU MPSIMOM.

CpaBHEHHE NEWCTBUTENBHBIX YHCEIN, apu(PMETHUUECKUE ACHCTBUS C NEUCTBUTEIbHBIMU
YHCIIAMU.



Pa3mepbl 0OBEKTOB OKpYXAlOLIEro MHpa, JIUTEIBHOCTH IMPOLIECCOB B OKPYKAIOIIEM
MHpE.

[Tpubnnxk€HHOE 3HAYEHHE BEJIMYMHBI, TOYHOCTh NpHOIMKeHUs. OKpyrieHHe Yuced.
[IpukuaKa 1 OLEHKA PE3yIbTATOB BHIYMCICHUMN.

YpaBHeHMS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOASIMXCS K TUHEUHBIM.

KBagparHoe ypaBHeHue. PemieHue ypaBHEHUN, CBOJAIIMXCS K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemeHns ypaBHEHUM TPETbEW M YETBEPTOM CTEIECHEU
PAa3JI0KEHNEM HA MHOXKHUTEIH.

Pemenne  apoOHO-palMOHANIBHBIX ~ ypaBHEHUW.  PemieHwe  TEKCTOBBIX  3ajad
are0pandeckKuM METOJIOM.

VYpaBHeHue ¢ AByMs MEPEMEHHBIMU U e€ro rpaduk. PemieHue cuctem IBYX JMHEWHBIX
YPaBHEHUH C ABYMs NEPEMEHHBIMU. PellleHne CUCTEM JBYX YpaBHEHHM, OJHO U3 KOTOPBIX
JUHENHOe, a IPyroe — BTOpOM creneHu. ['paduueckas HHTEpHpeTaluns CUCTEMbl YPAaBHEHUI €
JIBYMs [IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3aj1a4 aaredpanyeckuM crocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemrenne nMHEWHBIX HEPABEHCTB C OJHOW IEPEMEHHOW. PelleHne crucrem JIMHEWHBIX
HEpaBEHCTB ¢ OJHOW mepeMeHHOU. KBaapaTHbie HepaBeHCTBA. ['paduueckas nHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IByMS IIEPEMEHHBIMM.

DOyHKUIMHA

KBaaparnunas ¢ynkuus, e€ rpaduk u cBoictBa. I[lapabona, KoopAHHATHI BEPIIHHBI
napabobl, 0Cb CAMMETPUH MTaPaAOOJIBI.

I'padukn Gpynxumit: y = kx, y =kx + b, y =k/x, y=x3, y = Vx, y = |x| , 1 ux cBoiicTBa.

YucJioBbIE MOCIEI0BATEILHOCTH U MPOrPecCum

[ToHsiTHE YKCIOBOM MOCIIENOBATENBHOCTH. 3aJaHUE TTOCIIEIOBATEILHOCTH PEKYPPEHTHOM
dbopmyioi u popMyIoit n-ro yseHa.

Apudpmernueckass U reoMmerpuueckas —mnporpeccud. @Dopmyabl  n-rTO  4ieHa
apu(PMETUIECKON 1 T€OMETPUUECKOM MPOTPECCUI, CYMMBI TIEPBBIX AUJICHOB.

N300pakeHre 4WIeHOB apu(PMETHYECKON U T€OMETPUYECKOM MPOrpeccHil TOYKaMu Ha
KOOPANHATHOM MIOCKOCTHU. JIMHENHBIN U SKCIOHEHIIMANbHBINA POCT. CI0KHbIE MPOLEHTHI.



IIVIAHUPYEMBIE PE3YJBbTATBI OCBOEHUS INPOI'PAMMBbI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIETI'O OBPA3OBAHMUSA

JINUHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE Ppe3yJbTAaThbl OCBOCHHUS MPOTrpaMMbl y4yeOHOro Kypca «Anredpar»
XapaKTepU3yTCS:

1) naTpuoTHYeCKOe BOCIMTAHHE:

MPOSIBJIEHUEM HHTEpeca K MPONUIOMY M HACTOSIIEMY POCCHHUCKOM MaTeMaTHKH,
LIECHHOCTHBIM OTHOIIEHUEM K JOCTHMKEHHUSM POCCUUCKUX MaTEMaTUKOB U POCCUUCKOHU
MaTeMaTUYeCKOW WIKOJbl, K MCIOJb30BAHUIO ATUX MOOCTUKEHUW B JAPYrMX HayKax M
OPUKIAJAHBIX cepax;

2) rpamaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJIHEHUIO OOSI3aHHOCTEW TpakJaHWHA W peajiv3alliyd €ro Ipas,
MPEACTABICHUEM O MAaTeMAaTHUYECKHX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBIICHUM, TIPOTIEAYP TPAKITAHCKOTO 0011ecTBa (HAIIPpUMED, BRIOOPHI, OMIPOCHI), TOTOBHOCTHIO
K OOCYXIEHHUIO JTHUYECKHX TMPOOJeM, CBSI3aHHBIX C TMPAKTHUYECKUM MPUMEHEHHEM
JOCTH)KCHUA HAyKHW, OCO3HAHUEM BAXXHOCTH MOPAJIbHO-ITUYECKUX TPUHIUIOB B
JIEATEIbHOCTH YUYEHOTO;

3) Tpya0BOEe BOCIUTAHHE:

YCTAHOBKOI Ha aKTUBHOE Y4acTHE B PEIICHUU MPAKTUYECKUX 3a7a4 MAaTEMaTUYECKOU
HaIpPaBJICHHOCTH, OCO3HAHWEM BaKHOCTH MaTeMaTHYECKOro 0Opa3oBaHUs HA MPOTKCHUU
BCEU KM3HM JJI YCIEIHONW Mpo(ecCHOHaNbHOMN AESATETLHOCTH U Pa3BUTHEM HEOOXOIUMBIX
YMEHUH, OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHUEM WHIWBHUIYAIbHOW TPACKTOPUU
00pa3oBaHMsl W JKU3HEHHBIX IUJIAHOB C YYETOM JIMYHBIX WHTEPECOB M OOIIECTBEHHBIX
NOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIIUTAHME:

CITIOCOOHOCTBIO K 3MOIIMOHAIBHOMY M 3CTETUYECKOMY BOCIPHUSATUIO MAaTEMaTUYECKHUX
00BEKTOB, 3a/Jay, pEIICHUN, pPACCYXIACHUN, YMEHHUIO BHUJETh MaTEeMaTHYECKHE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHMS:

OpPUEHTAIMEN B JEATEIBHOCTH HA COBPEMEHHYIO CHCTEMY HAYYHBIX MPEIACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, MPUPOIBI U 00IIEeCTBA, TOHUMAHUEM
MaTEMaTUYECKOM HayKH Kak c(epbl 4eJOBEUeCKOU IesATEIbHOCTH, ITANoB €€ pa3BUTHUS U
3HQYUMOCTH JUIsl Pa3BUTHUS LUBWIM3ALUM, OBJIAJICHUEM SI3BIKOM MAaTEMAaTHKA U
MAaTEMAaTHYECKOW KYJIbTYpOUW Kak CpPEICTBOM MO3HAHUSA MHUPA, OBJIAJCHUEM MPOCTECUIINMU
HaBBIKAMU HCCJIE0BATEIbCKON JIESITEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (opMHUpPOBaAHHUE KYJbBTYPbI 310POBbS W
IMOIMOHAJIBLHOIO 0JIarOmoJIy4ns:

FOTOBHOCTBHIO MPUMEHATh MAaTEMAaTHUYECKUE 3HAHUSI B MHTEPECAX CBOETO 340pPOBbBA,
BEJICHUS 3J0pOBOr0 oOpasza KHU3HU (310pOBOE MHUTAHUE, COAJTaHCUPOBAHHBIA PEXKUM
3aHATUNA W OT/ABIXA, peryispHas (u3znueckas aKTUBHOCTbH), C(OOPMUPOBAHHOCTHIO HABBIKA
pednexcun, MPU3HAHUEM CBOETO MpaBa Ha OIMIMOKY M TaKOTO K€ MpaBa JPYyroro 4eJoBeKa;

7) 3K0JIOTHYECKOe BOCIIMTAHME:



OpUEHTalle Ha TNPUMEHEHHE MaTeMaTHMYeCKUX 3HaHWM Jii peleHus 3anad B
00JlacTH COXPAHHOCTH OKPY’KAaloLIell cpejbl, MIaHUPOBAHUS TMOCTYNKOB M OLIEHKH HUX
BO3MOJKHBIX TTOCIIEACTBHI JIJIsl OKPY>KAIOIIEH Cpefbl, 0CO3HAHUEM TI00aTBHOTO XapaKTepa
AKOJIOTHUECKUX MPOOJIEM U MyTeH UX PEIICHHUS;

8) ajanTanus K M3BMEHAIOIUMCS YCJIOBUAM COUMAIBLHON M IPUPOAHON Cpeabl:

TOTOBHOCTBIO K JEMCTBUSM B YCJIOBMSIX HEOMNPEICTIEHHOCTH, MOBBIIIECHUIO YPOBHS
CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUUECKYIO 1€ATEIbHOCTh, B TOM YHCIE YMEHHE YUUTHCS
y JApYTUX JIOAEH, MPHOOpeTaTh B COBMECTHOW NEATEIHHOCTH HOBBIC 3HAHWS, HABBIKH H
KOMIETECHIINH U3 OTbITA APYTHUX;

HEO0OXOAMMOCThIO B ()OPMHPOBAHUM HOBBIX 3HAHUM, B TOM uucie (GopMyIupoBaTh
UJeH, MOHATHS, TUIOTE3bl 00 OOBEKTaX W SBJICHUSAX, B TOM YHUCIIE paHee HEU3BECTHBIX,
OCO3HaBaTh ACPUIMTHI COOCTBEHHBIX 3HAHMM M KOMIETEHTHOCTEW, IUIAHUPOBATH CBOE
pa3BHUTHUE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CHUTYalMIO, BOCHPUHHMATh CTPECCOBYIO
CUTYallMIO KaK BbI30B, TPEOYIOIIMI KOHTpMEpP, KOPPEKTUPOBATh MPUHUMAEMbIE PEIICHUS U
neicTBUs, POPMYIMPOBATH U OLEHUBATH PUCKU U TIOCIEACTBUS, (GOPMHUPOBATH OIBIT.

METAINIPEJMETHBIE PE3YJIbTATDHI
Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiiCTBUSA
ba3oBble jiornyeckue JeicTBus:

e BBIABISATh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKK MATEMATHYECKUX OOBEKTOB,
MOHSATUM, OTHONICHUW MEXIYy MOHATUSIMHU, (HOPMYJIHPOBATH OMNPEACICHUS TOHSITHUH,
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAIIMU, OCHOBAHUS JJ1s1 0000IICHUS U
CpaBHEHMS, KPUTEPUHU NMPOBOJUMOIO AHAIIN3A;

e BOCIPUHUMATH, (HOPMYITUPOBATH M TPEOOPA3OBBIBATH CYXKIEHUS: YTBEPAUTEIbHBIE U
OTpHULIaTeIbHBIC, €IUHUYHBIC, YACTHBIC U 00IIIHE, YCTIOBHBIC,

e BBISABIATh MATEMATUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOpeUHs B (hakTax,
JAHHBIX, HAOJIOJICHUSIX U YTBEPXKICHUSIX, MpeajiaraTb KPUTEPUU Uil BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHNIL;

e JieNIaTh BBIBOJIBI C HUCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIIOUE€HHI, YMO3aKIIFOUEHHI 110 aHAJIOT U H;

e pazdupaTh JOKa3aTEIHLCTBA MAaTEMAaTHYECKUX YTBEPKICHUH (IIpsMbIE U OT MPOTUBHOTO),
MPOBOJAUTH CAMOCTOSATEIBHO HECJIOXKHBIE JI0KA3aTeIbCTBA MaTeMaTUUYECKUX (PaKToB,
BBICTPAWBaTh apTyMEHTAIMIO, MPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, 00OCHOBBIBATH
COOCTBEHHBIC PACCYKICHUS;

e BbIOMpaTh crHoco0 pemieHus y4yeOHOM 3anayu (CpaBHMBATh HECKOJbKO BAapUAHTOB
peleHusi, BRIOMpaTh HaMOOJIee MOAXOMMIINN C YUYETOM CaMOCTOSTENIBHO BbIJICIEHHBIX
KpUTEPHUEB).

baszoBblencciieqoBaTebCKUe e CTBUA:

e MHCHOJIb30BAaTh  BONPOCHI  KaK  HCCIENOBAaTEIbCKUA  WHCTPYMEHT  IO3HAHMS,
dbopMyIHpOBaTh BOMPOCHI, PUKCUPYIOIINE TPOTUBOPEUHE, MPOOIEMY, CAMOCTOSTEIHLHO
yCTaHaBJIMBAaTh MCKOMOE M JaHHOE, (OpMHpOBATH THUIOTE3Y, apryMEHTHPOBATH CBOIO
MO3UIINIO0, MHEHUE;



MPOBOJUTH TIO CaMOCTOSITEIbHO COCTaBJICHHOMY IIJIaHY HECIOXKHBIA JKCIIEPUMEHT,
HEOOJIBIIIOE MCCIIEIOBAHUE 110 YCTAaHOBJICHHIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
00BbEKTa, 3aBUCUMOCTEN 00BEKTOB MEKIY COOOMH;

CaMOCTOATENIbHO  (OpMYJIUPOBAaTH  OOOOIIEHUSI W  BBIBOJABI MO  pe3yJbTaTaM
MPOBEAEHHOTO HAOIOACHUS, HUCCIEAOBAaHUS, OLICHUBATH JOCTOBEPHOCTH TOJYyUYCHHBIX
pe3ynbTaTOB, BHIBOJIOB M 000OIIIECHUIA;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIECCA, a TAKKE BBIIBUTATh MPEATOI0KECHUS
0 €r0 Pa3BUTHUHU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaumeii:

BBISIBJISITH HEJOCTATOUHOCTh U M30BITOYHOCTh MH(POPMAINH, JaHHBIX, HEOOXOIUMBIX AJIs
penieHus 3a1a4u;

BbIOMpaTh, aHAIU3UPOBATh, CUCTEMATHU3UPOBATH U MHTEPHPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

BbIOMpATh POpMy Mpe/icTaBleHUs HHPOPMALIMA U WILTIOCTPUPOBATH pEIIaeMble 3aJauu
CXeMaMH, AMarpaMMaMu, HHOU rpadukoi U MX KOMOMHALMSIMY;

OLICHMBATh HAJEKHOCTh MHPOPMAIMM 10 KPUTEPUSIM, MPEIJIOKEHHBIM YUUTENIEM WU
c(hopMyITUPOBAaHHBIM CAMOCTOSTEIBHO.

KoMMyHUKaTHBHbICYHHBEpPCAIbHbICyYeOHbICACHCTBUA:

BOCIIPUHUMATh B (DOPMYJTUPOBATh CYKICHHS B COOTBETCTBHH C YCIOBUSMH U ICIISIMH
oOIlleHns, SCHO, TOYHO, TPAMOTHO BBIpAXaTh CBOIO TOYKY 3pPEHUS B YCTHBIX H
MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJIy PEIICHUS 3aJa4l, KOMMEHTHPOBATh
MOJTYYCHHBIA PE3yNbTaT;

B X0JI¢ 0OCYXKJEHUS 3a/1aBaTh BOMPOCHI TIO0 CYIIECTBY OOCYKIaeMOH TEMBbI, MPOOJIEMEI,
peraemMoit 3a/1auu, BhICKa3bIBaTh UCH, HAIICJICHHBIC HA TIOUCK PEIICHUS, COMTOCTABIATh
CBOM CYXJCHUS C CYXICHUSMHU JAPYTUX YYACTHUKOB JUajora, OOHapy»UBaTh pa3indue
U CXOJICTBO TMO3UIIMHA, B KOPPEKTHOU (opme QopMyInpoBaTh pa3HOTIACHUS, CBOU
BO3PAXKCHUS;

MIPEICTABIIATh PE3yJbTaThl PEIICHUS 3a7a4d, dKCIEPHUMEHTa, MCCICIOBAHUSA, MPOCKTA,
CaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C y4€TOM 3a7ad NpPE3eHTAlud U
0COOEHHOCTEH ayTUuTOpUU;

MOHMMATh W MCIIOJH30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ MHANBUAYATLHON pabOThI IpH
pelieHnr y4eOHbIX MaTEMAaTHYECKHX 33]1a4;

MPUHUMATH I1eJIb COBMECTHOM ACATENBHOCTH, TUIAHUPOBATh OPTAaHHU3AIIUI0 COBMECTHOM
paboThI, pactipenensaTh BUIbI pPabOT, TOTOBAPUBATHCS, 00CYKIATh MPOIIECC U PE3yIbTaT
paboThI, 00001IaTh MHEHHUS HECKOIBKHX JIIOJICH;

y4acTBOBATh B TPYNIOBHIX (popMax paboThl (00CykaeHUS, OOMEH MHEHHUSIMU, MO3TOBBIC
IITYPMBI ¥ JPYTHE), BHIMOTHATH CBOIO YacTh PAaOOTHI M KOOPIUHUPOBATH CBOU JICHCTBHS
C APYTMMH YJieHaMHd KOMAaH/]IbI, OLIEHUBATh KAYECTBO CBOETO BKJIaJa B OOIIMI MPOIYKT
10 KPUTEPUSIM, CPOPMYIUPOBAHHBIM YUYACTHUKAMH B3aUMO/ICHCTBHUS.

PeryasiTuBHbIE yHUBeEpCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEIbHO COCTaBJIATh IUIAH, QJITOPUTM pEIICHHWS 3a7avyd (WM €ro YacTh),
BBIOMpATh CHOCOO pemeHus: ¢ Y4€TOM HMEIOIIMXCS PECYpCOB U COOCTBEHHBIX



BO3MOYKHOCTEH, apryMEHTUPOBATh U KOPPEKTHPOBATH BAPUAHTHI PEUICHUN C YU4ETOM
HOBOW MH(pOpPMAIIUH.
CaMOKOHTPOJIb, YDMOIUOHAIBLHBIHMHTEJIEKT:

e BIIQJIETh CITOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJISI TIPOIECCa W PE3ysIbTaTa PEericHUs
MaTeMaTUYECKOM 3aauu;

e TMpPEABUIETH TPYAHOCTH, KOTOPbIE€ MOTYT BO3HUKHYTh NP PEUICHUU 3a/laud, BHOCUTh
KOPPEKTHUBBI B JCSITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIHCTB, HAMIEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYTHOCTEH;

e OIICHWBATh COOTBETCTBUE pe3yjbTaTa JEATEILHOCTH MOCTABJICHHOW IEIN U YCIOBHUSM,
OOBSCHITH TPUYUHBI TOCTHKCHUS WU HEJOCTHKEHUS 1SN, HAXOJAUTh OIIMOKY, 1aBaTh
OIICHKY MPUOOPETEHHOMY OTIBITY.

IHNPEJIMETHBIE PE3YJIBTATHI

K koniy oOydenuss B 7 KjaacceoOydyarOmUACs TMOTYYUT CICIYIOUTUE TPEIMETHbBIE
pe3yibTaThl:

Yucsa v BIYMCICHUSA

BbINONHATB, coueTasi yCTHbIE M MUCbMEHHbIE TPUEMBI, apu(METUUECKUE AEUCTBUS C
palMOHAIBHBIMYA YHCIIAMH.

HaxoauTb 3Ha4eHUs YMCIOBBIX BBIPAXKEHUN, MPUMEHSATh pa3HOOOpa3HbIe CIIOCOOBI U
npUEMBI BHIYUCIICHUS 3HAYEHUW APOOHBIX BBIPAKEHUM, COAEpKAIIMX OOBIKHOBEHHBIE WU
JECATUYHBIE TPOOH.

[lepexoqute OT oaHOW (OpPMBI 3amUCH Yucen K JApyrod (mpeoOpa3oBbIBaTh
JECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JI€CATUYHYIO, B YaCTHOCTH B
OCCKOHEUHYIO JICCITUIHYIO APOOB).

CpaBHUBATh U YIOPSIIOYMBATH PALIMOHATIBHBIE YHCTIA.

OKpyrJsTh Yncia.

BBINIONHAT MOPUKUAKY M OLEHKY pe3yibTaTa BBIUYHUCICHUM, OLICHKY 3HAYEHUU
YUCJIOBBIX BBIPAXKEHUU. BBINOMHATH JEUCTBUA €O CTENEHAMU C HATypajbHBIMU
NIOKa3aTeJISIMH.

[TpuMeHsATh NPU3HAKYU AETMMOCTH, PA3JIOKEHUE HA MHOKUTEIU HATYpaIbHBIX YHCEIL.

PemaTe npakTHKO-OPUEHTUPOBAHHBIE 337a4M, CBS3aHHBIE C OTHOLIEHWEM BEJIHMYMH,
MPONOPLUHUOHAIBHOCThIO BEJIUYUH, MPOLEHTAMHU, HHTEPIPETUPOBATH PE3YJIbTAThl PEIICHUS
3aJ1a4 ¢ yu€TOM OrpaHUYECHUM, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMbIX OOBEKTOB.

AuredpanvyecKue BbIPpAKEHUA

Hcnonb3oBaTh anreOpanyeckyl0 TEPMHUHOJOTHIO M CUMBOJIMKY, HTPUMEHATH €€ B
poliecce OCBOEHUsI yueOHOT0 MaTepHaia.

Haxonuth 3HaueHus1 OyKBEHHBIX BBHIPAKEHUMN MTPU 33JJaHHBIX 3HAUCHUSIX TTEPEMEHHBIX.

BoinonHATe npeoOpa3oBaHMsl LEJNOr0 BBIPAKEHUS B MHOTOYJIEH IPUBEIECHUEM
NOJ00OHBIX ClIaraeMbIX, PACKPBITHEM CKOOOK.

BBINIONHAT YMHOXKEHHE OJHOYJIEHAa Ha MHOTOWIEH M MHOrO4YJIeHa Ha MHOTOYJIEH,
IPUMEHSATH (DOPMYJIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.



OCy1IecTBIIATh Pa310KEHNE MHOTOWIEHOB HA MHOXKHUTENIH C IIOMOIIBIO BEIHECEHUS 3a
CKOOKM OOIIEero MHOXHTENsA, TPYNIUPOBKH CJAaraéMbIX, MPUMEHEHHS (Qopmyl
COKpPAIIEHHOTO YMHOKEHHUS.

[TpumeHnsaTh mpeoOpa3oBaHMs MHOTOYJIEHOB HJisi PEIICHUs Pa3IMYHBIX 3a1ad W3
MaTE€MaTUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MPAKTUKH.

Hcnonb30BaTh  CBOWCTBA CTENEHEM C  HATypaJbHBIMU  IOKA3aTeIsIMA IS
npeoOpa3oBaHUsI BRIPAKCHUI.

YpaBHeHUS U HEPABEHCTBA

Pemrars 1MHENHBIE ypaBHEHUS C OJTHOW IIEPEMEHHOM, TPUMEHSIS ITPaBUIIa IEPEXoaa OT
UCXOJHOTO YPAaBHEHUs K PAaBHOCWIBHOMY eMy. IIpoBepsTh, ABISIETCS JM YUCIO KOPHEM
YpaBHEHMUS.

[TpumensTh rpaduueckre METoIbl IPHU PEIICHUN JTUHEWHBIX YPAaBHEHUN U UX CUCTEM.

[TonOupaTh nmpuUMepsl Map 4YKCEN, ABISIONIMXCS PEIICHHUEM JIMHEHHOTO YpPaBHEHHUS C
JBYMSI IEPEMEHHBIMHU.

CTpouTh B KOOPJIMHATHOW IUIOCKOCTH TpadUK JMHEHMHOrOo YpaBHEHUS C ABYMs
NEePEMEHHBIMHU, MOJIb3YACh I'paUKOM, TIPUBOJUTH PUMEPDI PELICHUS YPABHEHHUS.

Pematpe cucteMbl JBYyX JIMHEWHBIX YPaBHEHUH C JBYMsl EPEMEHHBIMHU, B TOM YHCIIE
rpaguyecku.

CocTaBiaTh 1 pemaTh JUHEWHOE YPABHEHUE WIIM CHUCTEMY JIMHEMHBIX YPAaBHEHUU I10
YCIIOBHIO 33J1a4, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M IOJy4YCHHBIN
pe3ynbTar.

DyHKIUU

N300paxxaTth Ha KOOPAWHATHOM MPSMOM TOYKH, COOTBETCTBYIOIIME 3aJIaHHBIM
KOOpJMHATaM, JIy4d, OTPE3KH, WHTEpBalbl, 3allUCHIBATh YHUCJIOBBIE IPOMEXKYTKH Ha
are0pandecKoM SI3bIKE.

OtmedaTh B KOOPJIAMHATHOM IJIOCKOCTH TOYKH I10 33JaHHBIM KOOpPJIWHATaM, CTPOUTh
rpadguku TuHeHHBIX QyHKIMA. CTpouTh rpa@uk GyHKIMH y = |X|.

OnuceiBaTh € MOMOIIBbI (DYHKIIMI W3BECTHBIE 3aBUCHUMOCTH MEXKIY BEIMYMHAMM:
CKOpPOCTb, BpEMsl, PpAacCTOSHUE, LIEHA, KOJWYECTBO, CTOMUMOCTbH, IPOU3BOIUTEIBHOCTD,
BpeMsi, 00bEM pabOTHI.

Haxonuthb 3HaueHne (PyHKIIMU 1O 3HAYEHHIO €€ apryMeHTa.

[TonnmaTte rpaduyueckuii crnocod MpeacTaBlieHUs U aHaIu3a UHPOPMALIMH, U3BJIEKATh
Y MHTEPIPETUPOBATH MH(POPMAIIUIO U3 TPAPUKOB pealbHbIX IPOLECCOB U 3aBUCUMOCTEM.

K kxonny oOydenus B 8 kiiacceoOydaromuiicss MOMYYUT CIEAYIOUINE TMPEAMETHBIE
pe3yibTaThl:

Yucia v BIYMCICHUSA

Hcnonb30BaTh HaYaJIbHBIE MPEICTABICHUS O MHOXKECTBE JICMCTBUTENbHBIX YHUCET IS
CPaBHEHHMS, OKPYIJIEHUSI U BBIUMCICHUH, N300paxaTh JIEHCTBUTENIbHbBIE YNCIa TOUKAMHU Ha
KOOPJAMHATHOM MPAMOM.

[TpumensTh OHATHE apU(PMETHUECKOrO KBAaJPATHOTO KOPHS, HAXOAUTh KBaJpaTHbIE
KOPHHM, MCHOJIb3yd MpPU HEOOXOJUMOCTH KaJbKYJISATOp, BBIMOJHIATH MNpeoOpa3zoBaHuUs
BBIPKEHUI, COIEPKAIINX KBAJPATHBIE KOPHU, UCTIOJIb3YSl CBOMCTBA KOPHEH.



Hcnonb30BaTh 3amucu OONBIIUX U MAJBIX YHACEN C TTOMOIIBIO IECATUYHBIX Ipo0e u
crerneneit uncna 10.

AsredOpanyecKue BbIPpAKEeHUA

[IpuMeHsATh MOHATHE CTENEHH C LENbIM MOKa3aTeJIeM, BBINOJHATH MPeoOpa3oBaHUs
BBIPKEHUI, COIEPKAIINX CTENEHU C LEIbIM [TOKA3aTEIEM.

BrInonHsaTh TOXAECTBEHHBIE TPEOOPA30BaHUs PAIIMOHATILHBIX BHIPAXKEHUM HA OCHOBE
paBuJI ICUCTBHI HAJl MHOTOWICHAMH U aJireOpanyecKUMH IPOOSIMH.

PackianpiBaTh KBaApaTHBIN TPEXUIEH HA MHOKHUTEIIH.

[TpumensaTe mnpeoOpa3oBaHMs BBIPAXKEHUN ISl pEUICHUS pPa3Iu4HbIX 3a7ad W3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemiats nMHENHBIE, KBaJpaTHbIE YpPaBHEHUS U pAlUOHAIbHBIE YpPaBHEHMS,
CBOJIAIIIUECS K HUM, CUCTEMBI IByX YPaBHEHHH C IBYMS IEPEMEHHBIMH.

[TpoBOIUTE MpOCTEHIINE HMCCIEIOBAHUS YPAaBHEHHM M CHUCTEM YPaBHEHHH, B TOM
Yucjie C TpPUMEHEHHEM TpapUYecKuX TNpeIcTaBlieHul (yCTaHaBIWMBaTh, HMEET JIU
YpaBHEHHE WM CUCTEMA YPAaBHEHUI PEIICHUS, €CIIU UMEET, TO CKOJIbKO, U MPOYEE).

[lepexoauTh OT cioBeCHOW (OPMYJIUPOBKHM 3aauM K €€ ainreOpanvyeckorl MoJenu ¢
NOMOILbIO COCTABJICHHMSI YpPAaBHEHUS WJIM CHUCTEMbl YpPAaBHEHHU, HHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJ]a4M MMOJYyYEHHBIN pe3ybTarT.

[IpuMeHATh CBOICTBA YMCIOBBIX HEPABEHCTB JUIsl CPABHEHUS, OLICHKH, peIlaTh
JMHENHBIE HEPAaBEHCTBA C OJHOW IMEPEMEHHONW W WX CHUCTEMbI, JaBaTh TrpadUUYECKyIO
WJUTIOCTPALIMIO MHOKECTBA PEUIEHUI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIUU

[lonumMaTe W WCHOJB30BaTh (PYHKIMOHAIbHBIC TIOHSATHS U SI3bIK  (TEPMHHBI,
CUMBOJIMYECKHE 0003HAUCHUS), OTPEIEATh 3HaueHue (YHKIMH 10 3HAYEHUIO apTyMEHTa,
OTpeIesATh CBOMCTBA (DyHKIIMHU 110 €€ TpaduKy.

Crpoutsb rpaduku 31eMeHTapHbIX (PYHKIMA BUAA:

y=k/x,y=x2,y=x3,y=[x[,y= VX, OIHMCHIBATH CBOICTBA YHCIOBOIL (dbyHKIUU 110 €8
rpaduxy.

K konny oOydenus B 9 kiacceoOydaromuics MOIYYUT CIEAYIOUINE TMPEAMETHBIE
pe3yabTaThl:

Yucia v BIYMCICHUSA

CpaBHUBATh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPALIMOHAIbHBIE YHCIIA.

BrinonasaTe apudmeTnyeckue JeHCTBUS ¢ pallMOHAIBHBIMU YUCIIAMH, COYETasi yCTHHIC
Y TIMCbMEHHBIE TPUEMBI, BBITIOJIHITH BBIYUCIIECHUS C UPPALMOHATIbHBIMUA YHCIAMH.

HaxonuTh 3HayeHUs CTENEHEW C LEeIbIMH IOKa3aTeIMU W KOpPHEW, BBIYUCIATH
3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyIJISITh JE€WCTBUTEIBHBIE YUCTIA, BBIOIHATh NPUKUJKY pE3yJibTaTa BBIYUCIECHUM,
OIIEHKY YMCIIOBBIX BBIPAKECHHUIA.

YpaBHeHUS U HEPABEHCTBA

Pemiath nuHEWHbIE M KBaJpaTHbIE YpPAaBHEHUS, YpPAaBHEHUS, CBOJSIIUECS K HUM,
npocTeliue ApoOHO-pallMOHAIbHBIE YPABHEHHUS.



Pemars cuctembl IByX JIMHEWHBIX YPAaBHEHUU C JIBYMs IIEPEMEHHBIMU U CHUCTEMBI
JIBYX YPaBHEHUM, B KOTOPBIX OJTHO YPABHEHHUE HE SIBIACTCS JIMHEUHBIM.

PemaTe TEKCTOBBIE 3a7aud alIreOpanyeckuM CHOCOOOM C IMOMOIIBIO COCTaBICHUS
YPAaBHEHMS WM CUCTEMBI JBYX YPABHEHUU C JBYMS IIEPEMEHHBIMU.

[IpoBoauTE MpOCTEUIINE WCCICAOBAHHUS YPABHEHUM W CUCTEM YpPaBHEHUW, B TOM
qyclie ¢ NpUMEHEHHEeM TIpaduyecKkux MpeacTaBieHud (ycTaHaBiIMBaTb, HMEET JIH
YpaBHEHUE WIH CUCTEMA YPABHEHHUH PEIICHNUs, €CII UMEET, TO CKOJIBKO, U IIpoYee).

PemaTte nuHEilHbIE HEPAaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, M300pakaTh peUICHUE
HEPABEHCTB HA YUCJIOBOM NPSAMOM, 3aIIMCHIBATh PEIEHNE C IOMOLIBIO CUMBOJIOB.

Pemare cucTteMbl JIMHEHMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIKOYAIOIIKE
KBaJ[paTHOE HEPABEHCTBO, H300pa)kaThb pEIICHHWE CHCTEMbl HEPABEHCTB Ha YHCIIOBOU
IIPSAAMOM, 3aIIMCHIBATh PELIECHUE C IIOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUN PA3JIMYHBIX 3a/]1a4.

DyHKUMH

PacrioznaBate  (QyHKIMM ~ M3yuyeHHBIX  BUJOB. [loka3biBaTh  CXEMaTUYECKU

pacnoyioKeHUe Ha KOOPJAMHATHOM MII0CKOCTH rpadukoB GyHKUMN BUAa: y = kx, y = kx + b,
y =kix,y=ax2 + bx + ¢, y = x3, y =X, y = |x|, B 3aBHCHMOCTH OT 3HAYCHHil
K03 (PHUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouth 1 N300paXkaTh CXEMAaTUYECKU IPaPUKHU KBAIPATUUHBIX (YHKLIHMA, ONUCHIBATh
CBOMCTBA KBaAPATUYHBIX (PYHKIMI MO UX rpadukam.

PacrioznaBate KBagpaTuyHyro (yHKUIHIO 10 (Qopmyse, NPUBOIUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peanbHON KU3HU, PU3UKU, TEOMETPUU.

YucsioBble MOCIEA0BATEIHLHOCTH H IPOTPeCCH U

Pacno3HaBaTh apu(pMETUUYECKYI0 M TE€OMETPUYECKYI0 MPOTrPecCMd NpH Pa3HbIX
cnoco0ax 3aJaHusl.

BbINOMHATE BBIYUCIIEHUS C UCIOJIb30BaHUEM (OpPMYJI N-TO WwieHa apudMeTnyeckon u
reOMETPUYECKON IPOrpeCCUi, CYMMBI MIEPBBIX N YWICHOB.

N300paxkath 4ieHbl OCIEI0BATEIbHOCTH TOYKaMU Ha KOOPJIMHATHOM TJIOCKOCTH.

PemaTte 3agaun, CBSA3aHHBIE C YHUCJIOBBIMU IOCJIEHOBATEIBHOCTAMH, B TOM YHCIE
3aJla4Ml U3 peanbHOM )KU3HU (C UCTIOIB30BaHUEM KAIbKYJATOPA, HUPPOBLIX TEXHOIOTUM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoumnuyecrBouyacos DJIeKTPOHHbIE
Ne HaumeHoBaHuepasaejioB U (mudpoBbIe)
n/n TEeMIIPOrpaMMbl Bcero KonTpoabubiepadorsl  IlpakTnyecknepadorbl P
o0pa3oBaTe/ibHbIEPECYPCHI
| Yucna v BBIYUCIICHHS. 25 ) bubnuoreka [IOK
PanmonanbHbie ynca https://m.edsoo.ru/7f415b90
bubnuoreka [JOK
2 A 2 1
ArCOpaHeCKHEBLPIKCHIA 7 https://m.edsoo.ru/7f415b90
bubnuoreka [IOK
2 1
3 YPaBHCHHS H HEPABCHCTBA 0 https://m.edsoo.ru/7f415b90
4 Koopaunats! u rpaduku. 24 ) Bu6mmotexa [JOK
DyHKIMHU https://m.edsoo.ru/7f415b90
bubnuoreka [JOK
IT 1
> OBTOpeHHE 1 0000mIeHHE 6 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
[TPOTPAMME




8 KJIACC

KoumnuyecrBouyacos DJIeKTPOHHbIE
Ne HaunmeHnoBaHuMepa3ae/ioB U
n/m | TeMOpOrpamMMbl Bcero KonrpoJbubiepadorsl  IIpakTHuecKnepadoThl (wipposrre)
o0pa3oBaTe/ibHbIEPeCYPCHI
) Yucna u BIYUCIICHHUS. 15 bubnuoreka [JOK
KBanparusie kopHr https://m.edsoo.ru/7f417af8
) Uucna u Beruncienus. CTeneHs ¢ 7 bubnuoreka [IOK
II€JIBIM II0Ka3aTejIeM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKUEeBBIPAKCHHS. 5 | Bu6mmotexa [JOK
KBanparHbdTpéxusieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKUEeBBIPAKCHHS. 15 ) bubnuoreka [JOK
AnrebOpanyeckasapoon https://m.edsoo.ru/7f417af8
5 YpaBHEHUS U HEPABEHCTBA. 15 1 bubnnorexka [JOK
KBanparusie ypaBHeHUs https://m.edsoo.ru/7f417af8
YpaBHEHUS 1 HEPABEHCTBA. bubmmoreka [JOK
6 . 13
CucreMsl ypaBHEHHI https://m.edsoo.ru/7f417af8
7 YpaBHEHUS 1 HEPABEHCTBA. 12 1 bubnnorexka [JOK
HepasencrBa https://m.edsoo.ru/7f417af8
8 @yHKIMH. OCHOBHBICTIOHATHS 5 ngﬁ;;f;;gﬁ%mnafg
9 Oyukiwn. YncaoBble yHKITUN 9 ngﬁ;;f;;gﬁ}gﬂﬂa%
Bu6mmoteka [JOK
10 HosTopenne 1 0boduerne 6 ! https://rn.edsocl)_.[ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 5 0
[TPOIT'PAMME




9 KJIACC

KoumnuyecTtBouyacos DJIeKTPOHHbIE
Ne HaunmeHoBaHMepa3aejioB U
n/m | TeMOpPOrpamMMsl Bcero KonrpoJbubiepadorsl  IIpakTHuecKnepadoThl (wipposrre)
o0pa3oBaTe/ibHbIEPeCYPCHI
) Yucia 1 BBIYUCIICHUS. 9 bubnuoreka [JOK
JleicTBUTEIbHBIE YHCIIA https://m.edsoo.ru/7f419d08
) YpaBHEHUS U HEPABEHCTBA. 14 1 bubnnorexka [JOK
VYpaBHEHUsI ¢ OAHON TEpEMEHHON https://m.edsoo.ru/7f419d08
3 VYpaBHEHUs 1 HEPABEHCTBA. 14 | bubmmoreka [JOK
Cucremsl ypaBHeHUN https://m.edsoo.ru/7f419d08
4 YpaBHEHUS U HEPABEHCTBA. 16 1 bubnnorexka [JOK
Hepasencrtpa https://m.edsoo.ru/7f419d08
bubnuoreka [JOK
> Pyt 16 ! https://m.edSO(I)_.[ru/7f419d08
bubnuoreka [IOK
6 UucnoBblenocie10BaTeIbHOCTH 15 1 https://m.edso:)_.[ruﬂ £419d08
. [ToBTOpeHme, 06001ICHNE, 13 ) bub6nmmorexa LIOK
cucTeMaTu3aluusI3HaHui https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
[MPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» AnreOpa, 7 xkmacce/ MakapsrueB FO.H., Munaiok H.I'., Hemkos K.W. u apyrue
2023 r, AkunonepHoe obmectBo «M3marenscTBo «IIpocBemienne»

KWM no anredpe k yueOnuky Makaperuena FO.H.

METOANYECKHUE MATEPHUAJIBI IJISA YUUTEJIA
yaeOHuKku 1o anredpe 7-9 knaccsl Maxkapsraes FO.H. 2023 .
KVM no anredpe k yue6nuky Makaperuea FO.H. 2023 r.

[Tocobue st moaroToBku yuanuxcs k OI'D nmox penakiueit Amenko U.B.

2023r

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

HTTPS://RESH.EDU.RU/

HTTPS://SKYSMART.RU

HTTPS://WWW.YAKLASS.RU/

HTTPS://UCHI.RU
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