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HOACHUTEJIBHAA 3AIIMCKA

Anrebpa sABIsSE€TCS OJHUM U3 ONOPHBIX KYpPCOB OCHOBHOIO OOILIEro
0o0pa3oBaHMsI: OHAa 00ECTIEYMBACT M3YUCHUE IPYTUX TUCHUIUINH, KaK €CTECTBEHHO-
HAy4yHOT'0, TaK M TYMaHUTAapHOTO IUKJIOB, €€ OCBOCHHE HEOOXOIUMO s
NPOIOJDKEHHUsT 00pa30BaHus U B TTOBCETHEBHOM XM3HU. PazButne y 00ydaromumxcs
Hay4YHBIX TPEACTABICHUN O MPOUCXOKICHUW U CYIIHOCTH anre0pandyecKkux
abcTpakuuii, cnocobe oTpakeHus MaTEMaTUIECKOW HayKOH SIBICHUN U MPOIIECCOB
B TpPUPOAEC U OOIIECTBE, POIM MATEMATHYECKOTO MOJACITUPOBAaHUS B HAYJYHOM
TIO3HAHHMH U B TIPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHHUIO HAYIHOT'O MHPOBO33PCHHSI
¥ Ka4eCTB MBIIUICHHS, HEOOXOJUMBIX JJIsl aJaNTallid B COBPEMEHHOM IIU(PPOBOM
obuiectBe. M3ydenue anreOpbl oOecredyMBaeT pa3BUTHE YMEHHs HaOII0JaTh,
CpaBHHMBATh, HAaXOAWTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU JCHCTBHSI M BBIBOIBI,
dopmynupoBaTh yrBepxaAeHUA. OCBOEHHE Kypca anredpsl 00ecreunBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUS OOYYarOIIMXCS: OHM HCIONB3YIOT JCNYKTUBHBIE U
WHIYKTUBHBIE PacCyXIeHUs, 0000IICHIEe U KOHKPETU3allnIo, a0CTparupoBaHUE M
aHanoruto. OOydenue anreOpe  mpeAmnojaracT  3HAYUTEIBHBIH  00BEM
CaMOCTOSITENTHOM ~ JIEATENbHOCTH O0Yy4alolIMXCs, IO3TOMY CaMOCTOSITEIbHOE
peleHune 3a1a4 SBISETCS peann3aliei qesTeIbHOCTHOIO IPUHIIAIIA 00 yUeHHSI.

B cTpykType nporpammsl yaueOHOro Kypca «Aredpay Juisi OCHOBHOTO O0IIEro
00pa30BaHMsI OCHOBHOE MECTO 3aHHMAIOT COZAEpkKATeNbHO-METOANYECKHUE JINHUU:
«Yucna ¥ BBIYUCICHUA», «ANreOpandecKkue BBIPAKCHUS», «YpaBHEHHUS W
HepaBeHCTBa», «DyHkimuy. Kaxmas u3 3THX CoAepKaTeIbHO-METOIUIECKIX
JVHUNA pa3BUBACTCS HA MPOTSDKEHUU TPEX JIET U3YyUEHUsS Kypca, B3aUMOJICHCTBYS C
IpPYTMMHU €ro JHHUAMUA. B Xxoze wu3ydeHuss y4eOHOTro Kypca OOydarolumcs
NPUXOTUTCS JIOTHYECKU PACCYXAaTh, UCIOIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3M ¢ 3TUM B mporpamMmy y4eOHOro Kypca «Anredpa» BKIIOYEHBI
HEKOTOPBIE OCHOBBI JIOTHKH, NPEICTaBICHHBIC BO BCEX OCHOBHBIX pasJenax
MaTeMaTHYECKOro 00pa30BaHUS U CIIOCOOCTBYIOIINE OBIQJACHUIO O0YJaIOMIUMHUCS
OCHOB  YHUBEPCAJBHOTO MaTeMaTudeckoro s3pika. CojepkaTenbHOH U
CTPYKTYpPHOUM OCOOEHHOCTBIO Y4eOHOTO Kypca «AnreOpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne nuHUM «Uucna W BBIYMCIEHUS» CIYKUT OCHOBOW s
JaJIbHEHIIIETO W3YYeHHs] MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYArOIIUXCS
JOTHYECKOTO MBIIICHUS, (OPMHUPOBAHUIO YMEHUS MOIH30BATHCS aITOPUTMAaMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JIJISl TOBCEIHEBHON
KHU3HU. Pa3BUTHE MOHATUS O YHUCIIE HA YPOBHE OCHOBHOTO OOIEro 0Opa3oBaHUS



CBS3aHO C pAIMOHAIBHBIMH ¥ HPPAIMOHAIBHBIMU YHCIaMH, (OPMUPOBAHHUEM
NPE/ICTaBIIEHUH O IEUCTBUTENILHOM YHucIie. 3aBepIlieHHe OCBOCHUS YUCITIOBOM TUHUU
OTHECEHO K cpeHeMy 00IIeMy 00pa30BaHMUIO.

Conepxanue qByX alireOpandecKux JUHUN — «AJTreOpandecKre BhIPaXKEHUS»
U «YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (DOPMHUPOBAHMIO y OOyYarolIuxcs
MaTeMaTUYECKOro amnmapara, HEOOXOAMMOIo JUIsl PEUIeHHs 3aJad MaTeMaTHKH,
CMEXXHBIX MPEIMETOB U NMPaKTUKO-OPUEHTUPOBAHHBIX 3a/a4. Ha ypoBHE OCHOBHOTO
oOurero oOpa3zoBaHus y4eOHbBI MaTepHall TPYIIUPYETCS BOKPYT pallOHAIbHBIX
BhIpaXCHHUA. Anredpa JEMOHCTpUPYET 3HAUYCHHE MATEMaTUKU KaK S3bIKa IS
INOCTPOEHUSI MaTeMaTHUECKMX MOJIeIe, OMUCaHHWsl TPOLECCOB U  SABJICHUMN
peanbHOro Mupa. B 3amaun oOyuenus anredpe BXOAT TakxkKe AalibHeilliee pa3BUTHE
QITOPUTMHUYECKOT0 MBIIUICHHSI, HEOOXOJUMOT0, B YACTHOCTH, JUIsl OCBOCHHS Kypca
uHPOpPMATUKK, U  OBJIAJICHUE  HABBIKAMU  JIEAYKTUBHBIX  PacCy>KIEHUMH.
[IpeoOpa3zoBaHue CUMBOIBHBIX (OPM CIIOCOOCTBYET Pa3BUTHIO BOOOpaKEHUS,
CIIOCOOHOCTEH K MAaTEMaTHYECKOMY TBOPUECTBY.

Conepxanne QyHKIIMOHATHHO-TPA(UIECKON IMHUU HAIIEICHO Ha MOIYYCHUE
OOy4YaroMIMMUCS 3HaHUW O (PYHKIMSAX KaK Ba)KHEHIIEeW MaTeMaTH4ecKol MOjeNu
JUISL OTIMCAHUS U UCCIIEIOBaHUs Pa3HOO0Pa3HBIX MIPOLIECCOB U SIBJICHUN B IPUPOJIE U
oburectBe. M3yueHne matepuaina cnocoOCTBYET Pa3BUTHUIO Y O0yUarOIIUXCS YMEHHUS
UCTIONB30BaTh pa3jMYHbIC BBIPA3UTENBbHBIC CPEICTBA S3bIKA MaTEeMaTHUKHA —
CJIOBECHbIE, CHMBOJMYECKHE, Tpauueckue, BHOCUT BKJIaa B (HOpMHUpOBaHUE
HPECTaBICHUN O POJIU MaTEMAaTUKH B PA3BUTUN IUBWIM3AIMH U KYJIbTYPBHI.

CornacHo yueOHOMY IuiaHy B 7-9 Kiaccax wu3ydaercsi y4eOHBI Kypc
«Anredpa», KOTOPHIH BKIIOYAET CIEAYIOUIME OCHOBHBIC DPa3felibl COACPIKAHMS:
«Yucna u BBIUKCICHUS», «AJreOpanyeckue BBIPAXKEHUS», «YPaBHEHHUS U
HEpaBEHCTBaY», «DyHKIIUN.

Ha n3ydyenune yueOHoro kypca «Anredpa» orsoaurcesa 306 yacos: B 7 Kiiacce —
102 yaca (3 ygaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Hezieno), B 9 kiacce
— 102 gaca (3 yaca B HEZIEIIO).



COILEPKAHUE OBYYEHUA
7 KIIACC

Yucsa 1 BBIYMCICHUSA

JlpoOu OOBIKHOBEHHBIE W JIECSATUYHBIC, TIEPEXOJ]l OT OJHON (POpMBI 3arnucu
npobeit k apyroi. IloHATHe palMoOHaJbHOTO 4YHCJa, 3aluCh, CpPaBHEHUE,
YHOPSIIOYMBAHUE  PAIlMOHANIBHBIX  uucen. ApudmeTudyeckue JIEUCTBUA €
palMoOHAIBLHBIMM YKCIIaMu. Perenne 3a1ad U3 pealibHOM MPAKTUKUA HA 4acTH, Ha
JIPOOH.

CreneHb C HaTypaJibHBIM T[IOKa3aTeNeM: OmpeleleHue, npeodpa3oBaHue
BBIPOKCHUN HA OCHOBE OTPEICIICHUS, 3aITUCh OONbIUX Yucenl. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U IpoOU B BHUJE MPOIEHTOB. TpyU OCHOBHBIC 3aJlauyd Ha
MPOLIEHTHI, PEHICHUE 3a7a4 U3 PEaIbHON IPAKTUKHU.

[IpumeHeHne TPU3HAKOB  JIEIUMOCTH, DPA3JIOKEHUE HA  MHOXKUTEIH
HaTypaJIbHbBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4YuCjle TpsMas ©  oOpaTHas
IPOMOPLUHUOHATBHOCTH.

AnreOpanyeckue BbIpPasKeHUSs

[TepemeHHbIE, YMCIOBOE 3HAYEHUE BBIPAXKEHUS C NIEpeMEeHHOM. [lomycTumbie
3HAYEHUS NepeMeHHbIX. [IpeacTaBieHne 3aBUCUMOCTH MEXAY BETMUMHAMU B BUJIE
dbopmyinbl. Beraucnenus mo gpopmynam. [IpeodpasoBanue OYKBEHHBIX BBIPAKEHHI,
TOXXKJIGCTBEHHO pAaBHBIE BBIPAKCHHs, TpaBWIa MPEeoOpa3oBaHUS CyMM U
IPOU3BEICHUH, TPaBUJIa PACKPBITUS CKOOOK M MPUBEAEHHUS MOJOOHBIX CllaraeMbIX.

CBoIICTBa CTENEHU C HATYPAJIBHBIM MOKA3aTEIIEM.

OnHowieHsl U MHOrowieHbl. CreneHb MHOTouieHa. CloKeHUe, BBIYMTAaHUE,
YMHOKE€HUE MHOTOWIEHOB. POPMYIIbl COKPAIIEHHOT O YMHOXKEHHUS: KBAJIPAaT CYMMBI
Y KBaJpat pazHoctu. @opmyiia pa3HOCTH KBaIpaToB. Pa3nokeHne MHOrOWIEHOB Ha
MHOUTENH.

YpaBHeHHUs] U HEPABEHCTBA

VYpaBHeHHEe, KOpEHb YpaBHEHUS, MpaBuUjia MPeoOpa3OBaHMs ypaBHEHUS,
PaBHOCUJIBHOCTb YPABHEHUU.

JluHelHOEe ypaBHEHUE C OJHOM IMEPEMEHHOW, YHWCIO KOPHEH JIMHEWHOTO
YpaBHEHHSI, pEIEHUE JIMHENUHBIX ypaBHEHUN. COCTaBI€HUE YPABHEHUI IO YCIOBUIO
3agauu. Penienre TeKCTOBBIX 3a/1a4 ¢ MOMOILbIO YPaBHEHUM.

JIuneliHOe ypaBHEHHE C JIByMs IepeMeHHbIMU U ero rpaduk. Cuctema aByX
JMHEWHBIX YPaBHEHU C JBYMs NEPEMEHHbIMU. PelieHue cucteM ypaBHEHUM
CIIoco0OM MOACTaHOBKU. [IprMephI pernieHus: TEKCTOBBIX 3a7a49 C TTOMOIIBIO0 CUCTEM
YPaBHEHHM.

DOyHKIUU



Koopnunara Touku Ha npsimoil. HuciaoBble mpomMexyTku. Pacctosinue Mexay
JIBYMSI TOUKaMH KOOPAMHATHOU MPSMOH.

[IpssmoyronbHasi cuctema koopauHat, ocu OX u Oy. AGcuucca U opJuHaTa
TOYKHM Ha KOOPJAMHATHOM 1uiockocTu. [IpumMepsl rpadukoB, 3agaHHbIX (HOpMyIaMu.
Urenue rpadukoB peabHbIX 3aBUcUMOcTel. [lonstue pynkuun. I'paduk GpyHKIMH.
CaoiictBa (pynkiuii. Jluneitnas ¢pynkuus, e€ rpaduk. ['paduk dyskium y = [X|.
I'paduueckoe penieHre TMHEWHBIX YPAaBHEHUN U CUCTEM JIMHEWHBIX YPABHEHUIA.

8 KUIIACC

Yucia 1 BBIYMCICHUSA

KBagparueiii kopeHb u3 uwucna. I[loHsTHe 00 UppalMOHATBLHOM YHCIIE.
JecsaTuunble TpUOTMKEHUS UppaIlMOHANIbHBIX yKcen. CBolicTBa apuMeTHIECKUX
KBaJpaTHBIX KOPHEN U UX MPUMEHEHUE K MPEeoOPa30BAHUIO YUCIOBBIX BhIpaKEHUN
Y BBIYUCIICHUAM. J[eCTBUTEIBHBIE YUCIIA.

Crenens ¢ uenpIM nokaszaTeneM U e€ ceorictBa. CTaHmapTHAs 3alKUCh YUCIA.

AuredpanvecKkue BbIPaKeHUs!

KBanpaTHblil TpEXusieH, pa3ioxkeHUe KBaIPaTHOTO TPEXUICHA HA MHOXKHUTEH.

Anrebpanueckas JpoOb. OCHOBHOE CBOMCTBO alreOpanueckod aApoowu.
Crnoxenue, BblYUTAHUE, YMHOXEHHE, JeleHUue anredOpandeckux ApoOei.
PanonanbHbie BRIpaXKEHHS U X TTPeoOpa3oBaHue.

YpaBHeHHs] 1 HEPABEHCTBA

KBagparnoe ypaBHeHue, (opmysa KOpHEH KBaApaTHOro ypaBHeHus. Teopema
Buera. PemieHue ypaBHEHUM, CBOISIIMXCS K JIMHEMHBIM U KBAJPATHBIM.
[Ipocreiimue qpoOHO-paIMOHAIbHBIC YPaBHEHUS.

I'paduueckas uHTEpripeTanysi ypaBHEHUM C JBYMS MEPEMEHHBIMU U CHUCTEM
JVHEUHBIX YpaBHEHUM C JByMs NEpeMEHHbIMU. lIpuMmepbl pelieHuss cucreMm
HEJIMHEWHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 3a/1a4 aareOpandeckuM CriocoOoM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OHOM MEPEMEHHOM.
PaBHOCHMIIBHOCTH HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTembl JINHENHBIX HEPABEHCTB C OJJHOM MTEPEMEHHOM.

DOyHKUNHA

[TonsTue pynkuuu. O0IaCTh ONPEACICHHS U MHOKECTBO 3HAYEHUN (PYHKIUU.
CnocoOsbI 3a1anust QyHKIHIA.

I'paduk dynkmuu. Utenue cBoiictB (yHkiuu 1o e€ rpaduxy. ITpumeps
rpadguKoB QYHKIHA, OTPAKAIOIINUX PEATbHBIE TIPOIIECCHI.

OyHKIMM, OINUCHIBAIOIIME TIPAMYID M OOpaTHYI MPONOPIMOHAIbHBIC
3aBHCHMOCTH, HX rpadukn. Oyakimn y = X2, y = X3, y = VX, y=|x|. [paduueckoe
pEllIEHUE YPAaBHEHUN U CUCTEM YPABHECHUN.



9 KJIIACC

Yucia 1 BBIYMCICHUSA

PannonanbHbie ymciia, uppalloHaIbHbIE YKCIIa, KOHEYHbIE U OECKOHEUHBIE
JeCITUYHBIC ApoOu. MHOXKECTBO JEHUCTBUTEILHBIX YUCEN, JCHCTBUTEIBHBIC YHCIIA
KaKk OCCKOHEUYHBIE JECATHYHBIC JpoOH. B3amMHO OJHO3HAYHOE COOTBETCTBHE
MEXKIY MHOKECTBOM JICMCTBUTENBHBIX YUCET U KOOPAUHATHOU IIPSMOM.

CpaBHeHUE JIEWCTBUTENbHBIX 4HCeN, apupMETUUYECKHUe JIEUCTBUS C
JNEUCTBUTEIIbHBIMUA YHUCIIAMU.

Pa3zMepbl 0OBEKTOB OKpPYXKAIOIIErO MHPA, JJIUTEIBHOCTh MPOIIECCOB B
OKPYXaIOIIEM MUDE.

[TpubnmxéHHoe 3HAYEHUE BEIMYMHBI, TOYHOCTh NpuOImxkeHusi. OKpyrieHue
yucen. [Ipuknaka u oLeHKa pe3yabTaToB BEIYMCICHUM.

YpaBHeHUs] 1 HEPABEHCTBA

JluneriHOE ypaBHEHME. Permenne ypaBHEHUN, CBOIAIIUXCS K JIMHEUHBIM.

KBanpaTHoe ypaBHeHue. PelieHne ypaBHEHU, CBOASIIMXCS K KBaJIpaTHBIM.
bukBanparnoe ypaBHenue. [Ipumepsl pemieHns ypaBHEHUM TPETbEeW M YETBEPTOU
CTETIEHEN Pa3I0KEHUEM HA MHOXUTENU.

Pemiennie npoOHO-pallMOHAIBLHBIX ypaBHEHMU. PerieHue TEKCTOBBIX 3ajay
anredpanyeckuM METOIOM.

VYpaBHeHnue ¢ AByMs NEpeMEHHBIMH M ero Trpaduk. Pemienuwe cuctem aByx
JIMHEWHBIX YPABHEHUH C IByMs IEPEMEHHBIMU. Penienne cuctem IByX ypaBHEHHUI,
OJIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoil creneHu. ['paduueckas
VHTEPIPETALUS] CUCTEMbl YPABHEHUH C IByMSI [IEPEMEHHBIMM.

Pemenue TeKCTOBBIX 3a/1a4 anreOpandaeckKuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JMHENHBIX HEPABEHCTB C OJHOM IlepeMeHHOM. Pemienue cucrem
JMHEVHBIX HEPABEHCTB C OAHOW nepemeHHoOW. KBaapaTHele HepaBeHCTBaA.
I'paduueckas wuHTEpnperanyisi HEPABEHCTB M CHUCTEM HEPaBEHCTB C JBYMS
MepEMEHHBIMM.

DyHKUNHA

KBagpatuunas ¢ynkuusa, e€ rpaduk u cBoiictBa. [lapaboma, KoopauHATHI
BEPIIMHBI TapadoJibl, OCb CUMMETPHUU MapadoJIbI.

I'padukn byskmmit: y = kx, y = kx + b, y = kix, y = x3, y = VX, y = || u ux
CBONCTBA.

YucnoBble MOCJIe10BATEILHOCTH M MPOTrPeCcCHH

[ToHnaTHEe YHCIOBOM TMOCIEAOBATEILHOCTH. 3aJaHUE II0CIJIEI0BATEIIbHOCTH
PEKyppEeHTHOM (opMyIoit u GopMysoi N-ro YieHa.

Apudmernyeckas U reomerpuyeckas mporpeccuud. PopMmysasl N-ro yjeHa
apu(PpMETUIECKON 1 TeOMETPUUECKON MPOrpecCuil, CyYMMbI TIEPBBIX N UJICHOB.



N3o00paxkeHne 4wieHOB apu(pMETHYECKOH M T'€OMETPUYECKON Mporpeccuit
TOYKAaMH HAa KOOPJIMHATHOM IUIOCKOCTH. JIMHEWHBIN U 3KCIOHEHIHUAIBHBIM POCT.
Cl1oHbI€ POLIEHTBHI.



IVIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHSA ITPOI'PAMMBbI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MPOrpamMMbl y4eOHOro Kypca
«Anredpay» XapaKTepu3yrTCs:

1) matpuoTHYecKoe BOCIMTAHHE:

IPOSBIICHHEM MHTEpeca K NPOLUIOMY M  HACTOSIIEMY POCCHICKOM
MaTEMaTUKH, LEHHOCTHBIM OTHOUIEHWEM K  JIOCTH)KEHHMSIM  POCCUHCKHX
MAaT€MAaTUKOB U POCCUMCKOW MAaTeMaTUYECKOW HIKOJIbI, K MCIOJIb30BAaHUIO JTHUX
JOCTHKEHUM B JIPYTUX HayKaxX W MPUKIAJAHBIX cepax;

2) rpaxIaHCKoOe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJTHEHUIO O0S3aHHOCTEN I'pa)kIaHWHA U pealn3ali ero
npaB, MPEJACTAaBIECHUEM O MaTEeMAaTHYECKUX OCHOBax ()YHKIHOHUPOBAHUS
pPa3IMYHBIX CTPYKTYp, SIBIEHUH, MPOLEAYp IpakaHCKOro oOiiecTBa (Hampumep,
BbIOOPBI, ONPOCHI), TOTOBHOCTBIO K 00CYKJIEHUIO 3TUYECKUX MPOOJIEM, CBA3aHHbBIX
C NPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KEHHII HAayKH, OCO3HAHMEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX NMPUHIHUIIOB B IESITENBHOCTH YUYEHOIO;

3) TpyaoBOE BOCIMTAHHUE:

YCTAHOBKOM Ha AaKTHBHOE YYacTHE€ B pEUICHUM IPAKTUYECKUX 3a/1ad
MaTEMaTUYECKON HANpPaBJIEHHOCTH, OCO3HAHUEM BaXHOCTH MATEMAaTHYECKOIrO
o0pa30oBaHUs Ha MPOTSHKEHMHM BCEH KM3HM Il yCHEIHOM NpodeccHOHaTbHOM
JESITENbHOCTH M Pa3BUTUEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOpOM U
OCTPOEHUEM MHAMBUIYaJIbHON TPAeKTOpUU 00pa30BaHUs U KU3HEHHBIX IUJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX OTPEOHOCTEIH;

4) 3cTeTMYeCKOE BOCTIMTAHME:

CHOCOOHOCTBIO K OMOLMOHAJIBHOMY M 3CTETHUYECKOMY BOCHPHUSATHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJlad, pEIICHUH, PacCyKIEHUH, YMEHHUIO BUIETbH
MaTEMATHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTalMell B JEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
NpeaCTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI UEIOBEKa, MPUPOABI U
o0miecTBa, TMOHUMAaHUEM MAaTEMAaTHUYECKOM HAyKW Kak cQepbl 4YeaoBeYecKOi
NEATEIBbHOCTH, ATANoOB €€ pa3sBUTHS M 3HAYUMOCTH I Pa3BUTHS LUBUJIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTH4YeCKOM KYJIbTYpOH KakK CpEACTBOM
NO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIINMH HaBBbIKAMHU HCCIIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GopMHpPOBaAHHME KYJbTYPbl 310POBbS U
IMOLUMOHAJIBHOIO 0JIArONOJIY YU

FOTOBHOCTBIO MPUMEHATh MATEMAaTHYECKUE 3HAHWS B HHTEpPECax CBOETO
37I0POBbs,  BEACHUS  3J0POBOro oOpa3a JKU3HU  (30POBOE  MHUTAHMUE,
cOalaHCUPOBAHHBIM pPEXUM 3aHATUM M OTIbIXa, peryispHas ¢usndeckas
aKTUBHOCTBH ), CPOPMUPOBAHHOCTHIO HABBIKA pe(PIIEKCUH, TPU3HAHUEM CBOETO ITpaBa
Ha OIMHMOKY M TaKOT'0 )K€ IpaBa JAPYroro 4ej0BeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHMEHTAIIMEN HAa MPUMEHEHUE MAaTEMAaTUUYECKUX 3HAHUH ISl PEIICHUs 3a/1a4 B
00J1acTH COXPAaHHOCTH OKPYIKAOIIEH Cpelpl, IUTAaHUPOBAHUS IMOCTYIIKOB M OLICHKH
UX BO3MOJKHBIX IOCIICJCTBHI SISl OKPYXKAIOIICH Cpebl, OCOZHAHUEM TJI00ATIBLHOTO
XapakTepa SKOJOTMUYECKUX TTPOOJIeM U IMyTel UX PEIICHUs;

8) ajanranus K M3MEHAKINMMCSH YCJOBHAM COLUAIBHON U NMPHPOAHOU
cpenbl:

FOTOBHOCTBIO K JECHUCTBUSIM B YCIIOBUSIX HEONPEACIEHHOCTH, IOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUYECKYIO AEATEIbHOCTh, B TOM YHCIIE
YMEHUE YYUTHCS Yy JPYTrux JIOJIeH, MpUoOpeTaTh B COBMECTHOM AESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3 OIbITA JIPYTHX;

HEOOXOAUMOCThIO B (DOPMUPOBAHMU HOBBIX 3HAHHUM, B TOM YHCIIE
dbopMyIUpoOBaTh UJEH, MOHATHS, TUTIOTE3bl 00 0OBEKTAX U SBJICHUSIX, B TOM YHUCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh JeMUIIMTBI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEM, TJIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIlMIO, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIONIUN KOHTPMEp, KOPPEKTHUPOBATH
NpUHUMAEeMbIC pelleHnus W JAeHCTBUS, (OpMYJIHUPOBATH U OIEHWBATh PHUCKU U
MOCJICICTBUSA, (POPMHUPOBATH OIIBIT.

METAINPEAMETHBIE PE3YJIBTATbBI

Io3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe [1eiiCTBUSA

ba3oBble jjornueckue AefcTBU:

e BBIABIIATh U XapaKTEPU30BATh CYIIICCTBEHHBIC NMPU3HAKH MaTEMaTHICCKUX
OOBEKTOB, TOHATHHA, OTHOIICHUH MEXIy IMOHATHIMH, (OPMYIUPOBATH
ONIpPE/CIICHUS] ~ TMOHSTUW, YCTAHABIMBATh  CYIIECTBEHHBIA  MPU3HAK
Kiaccu(UKaIy, OCHOBAaHUA s OOOOIICHWS W CpPaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3a;

e BOCIpUHUMATh, (OPMYIUPOBATH U  TPeoOpa3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIWHWYHBIC, YACTHBIE W OOIIHE,
YCIIOBHEIE;



BBISBIISAITH ~ MAaTEMAaTHYCCKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3H U
NpOTUBOpEYHsT B (aKkTax, JAHHBIX, HAONIOJACHUSAX W YTBEPKICHUSX,
npenjaraTh KPUTEPUU JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEHN U IPOTUBOPEUHIA;
JIeNaTh BBIBOABI C WCIIOJIE30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHUH 110 aHAJIOTHH;
pa30upaTh JI0Ka3aTebCTBA MATEMATHUECKUX YTBEPXKIECHUHN (TIPSMbIEC U OT
MPOTHUBHOI0), MPOBOJUTH CAMOCTOATEIHLHO HECIOXKHBIE JOKA3aTeIhCTBA
MaTeMaTHYeCKUX (PaKTOB, BBICTPAWBATh aAPTYMEHTAIIUIO, TPUBOIHTH
MIPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CMOcO0 pelieHus y4yeOHOW 3ajauu (CpaBHUBATH HECKOJBKO
BApUAHTOB peIICHUs, BBHIOMpaTh HauboNee MOAXOMSIIMUA ¢ YIETOM
CaMOCTOSITCIILHO BBIJICJICHHBIX KPUTEPHER).

Ba3oBble ucciiegoBarejabcKye 1eMCTBHUSA .

MCIOJIb30BaTh BOMPOCKHI KaK MCCJENOBATEIbCKUM MHCTPYMEHT MO3HAHMS,
dbopMyIMpoBaTH BOMPOCH], (UKCUPYIONIUE MPOTUBOpEUUE, MpodIemMy,
CaMOCTOSITEJIbHO yCTaHABIMBaTh HKCKOMOE U JaHHOE, (POpMHUPOBATH
TUIOTE3Y, apTYMEHTUPOBATH CBOIO TO3UIMIO, MHEHUE;

MPOBOJUTH IO CaMOCTOSITEIbHO COCTABJICHHOMY IUIaHY HECJIOMXKHBIM
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIETOBAHKE IO YCTAHOBIEHUIO OCOOEHHOCTEN
MaTeMaTUYECKOro 00HEKTa, 3aBUCUMOCTEN 00BbEKTOB MEKy COOOMH;
CaMOCTOSITEIBHO (POpMYyITUPOBATH 00OOIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
MPOBENEHHOTO HAOJIOJCHUS, MCCIENOBAHMS, OLIEHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 000OIIEHUIA;

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE TIPOIECCa, a TaKKe BBIIBUTAThH
MPEATNOIO0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ undopmanmei:

BBISIBJISITH HEJOCTATOYHOCTh W M30OBITOYHOCTh HMH(OpPMAIMM, HaHHBIX,
HEOOXOAMMBIX JIJISl PEIICHHS 3a/1a4H;

BBIOMpATh, AHAIM3UPOBATH, CHCTEMAaTU3UPOBATH U HWHTEPIPETUPOBATH
uH(GOPMAITUIO PA3TUIHBIX BUIAOB U (JOPM MIPEICTABICHHUS;

BbIOMpaTh (OpMy TMpeACTaBICHHS HH(DOpMAUUMU U WLIIOCTPUPOBATH
peliaeMble 3aJayd CXe€MaMu, JAuarpaMMaMu, HHOW Tpaukoil U ux
KOMOHMHAIIUSIMU,

OLIEHUBATh HAAEKHOCTh WH(GOPMALMU MO KPUTEPUSM, MPEITOKECHHBIM
YUUTENNEeM WiIH cPOPMYITUPOBAHHBIM CAMOCTOSITENBHO.

KomMMyHHMKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE ACHCTBHSA:

BOCIIPHUHUMATH U (POPMYIUPOBATH CYKIEHUS B COOTBETCTBHH C YCIOBUSAMHU
U MeJIIMH OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY 3PECHHUS



B YCTHBIX U MUCHBMEHHBIX TEKCTaX, /aBaTh MOSCHEHUS MO XOAY PEIICHUS
3a/1a4l, KOMMEHTUPOBATh MMOJIYyYECHHBIN pE3yJIbTarT;

B X0/ 00CY>KIEHHs 3a7aBaTh BOIPOCHI IO CYILIECTBY 00CYKIaeMON TEMBI,
npo0JIeMbl, perIaeMoil 3a1a4u, BbICKa3bIBaTh UEH, HAIICJICHHbIE HA MTOUCK
pElIeHUs], COIMOCTaBJISITh CBOU CYXJCHHUSI C CYXIACHUSIMH JPYTUX
YYaCTHUKOB JHaJiora, OOHApY>XMBATh PA3IMYUe U CXOJICTBO IO3UIIMH, B
KOPPEKTHOU popme hopMyIUpOBaTh Pa3HOTIIACHS, CBOU BO3PAKEHUS;
NPENCTaBIATh  pPE3yJabTaThbl  pELIeHUs  3a7auyd,  SKCIEpPUMEHTAa,
UCCJIEI0BaHUs, IPOEKTA, CAMOCTOSTENHHO BEIOUPATh (POPMAT BHICTYIUICHUS
¢ y4€ToM 3aja4 MPE3eHTAIUU U OCOOEHHOCTEN ayJUTOPHUH;

MOHUMATh U UCIIOIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBHUIYaIbHOU
paboTHI MPHU pPElICHUN YUEOHBIX MaTEMAaTHYECKUX 3a/1a4;

MIPUHUMATH LENb COBMECTHOW NIEATENBHOCTH, IIAHUPOBATh OPraHU3ALIHI0
COBMECTHOM paloThl, paclpenensarb BUIb paldOT, JIOroBapUBaThHCH,
00CYXXIIaTh MPOIECC U Pe3yabTaT pabOThI, 0000IaTh MHEHHS HECKOJIBKHIX
JIIO/ICH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboTel (0OCYXIeHUs, OOMeH
MHEHUSMH, MO3TOBBIC IITYPMBI M IPYTHE), BHIOIHITH CBOIO 4aCTh PaOOThHI
U KOOPJWHHUPOBATH CBOM JEUCTBUSL C JPYTUMH 4YJI€HAMU KOMAaHJbI,
OLICHMBAaTh Ka4e€CTBO CBOEr0 BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSM,
c(hOpMYIMPOBAHHBIM YUYaCTHUKAMU B3aUMOJICHCTBHUS.

PeryasiTuBHBIE YHHBepCAJbHbIE YUeOHbIE AeilicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJATH IUIAH, AJITOPUTM pEILIEeHUs 3a/ayu (WU €ro
4acTb), BBIOMpATh CHOCOO pelIeHHs C YYETOM HMMEIOLIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBaTb U KOPPEKTHUPOBATH
BapHAaHThI PEICHU ¢ y4€TOM HOBOM MH(pOpMaLIUH.

CaMOKOHTpOJ'lL, 3MOIII’IOH2UILHLII7[ HHTC/IVICKT:

BJIAJETh CIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS MpoIlecca U pe3yibTaTa
pelIeHus: MaTEMaTUYECKOM 3a/1auu;

MpEABUJIETh TPYAHOCTH, KOTOPBHIE MOT'YT BO3HUKHYTh IPU PEIICHUH 3a/1a4H,
BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTENLCTB,
HaWJEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YyJbTATA JIEATEIIbHOCTH MMOCTABIECHHOM 1IEIU U
YCJIOBUSIM, OOBSCHSTH MPUYUHBI JOCTHXKEHUS WIM HEAOCTHXKCHUS LIEIIH,
HAXOJUTh OIIKUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATDI



K xoHmy oOyuenuss B 7 kJacce OOYYaIOIIMICS TOJYYHUT CICAYIOIIUE
IIPEAMETHBIE PE3YJIbTATHI:

Yucsa 1 BBIYUCJICHUS

BrinonusaTh, coueras yYCTHbIE W MHUCbMEHHBIE TMPUEMBI, apuPMETHUYECKUE
JENUCTBUS C pallMOHAILHBIMU YUCJIAMHU.

Haxonute 3Ha4YeHWS YUCIOBBIX BBIPAKEHUM, MPUMEHATH Pa3HOOOpa3HbIE
CIOCOOBI ¥ MPUEMBI BBIYUCIICHUS 3HAYCHUN TPOOHBIX BBIPAKEHUM, COJMEPIKAIINX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexoauTs OT onHOM (HhOPMBI 3aMKMCH YUCEN K JAPYroi (mpeodpa3oBhIBATH
JECATUIHYIO P00 B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTHU
B OCCKOHCUHYIO JICCATUYHYIO TPOOB).

CpaBHUBATH U YIOPSOUYMBATH PAIMOHAIIBHBIC YUCIIA.

Okpyradars yucna.

BbBINOAHATS NPUKHUIIKY U OLEHKY PE3YyJIbTaTa BIYMCICHHUH, OLIEHKY 3HaUYCHUI
YUCJIOBBIX BbIpAXKEHUW. BBIMOMHATH AEHCTBUS CO CTENMEHSIMU C HATypajJbHBIMU
MOKa3aTeISIMH.

[IprMeHATh NPU3HAKK IETUMOCTH, PA3JIOKEHNE HA MHOKHUTEIIN HATYPAJIbHBIX
yucen.

Peiiath mpakTUKO-OPUEHTUPOBAHHBIE 3aJ]a4M, CBSI3aHHBIE C OTHOIIEHUEM
BEJIMYUH, MPONOPLUUOHATIBHOCTBIO BEJIIMYUH, TMPOIEHTAMH, HWHTEPIPETUPOBATH
pe3yabTaThl PEUICHHs 3a7ad ¢ y4€TOM OTPAaHUYEHHM, CBSI3aHHBIX CO CBOWCTBAMHU
paccMaTpUBaEMbIX 0ObEKTOB.

AuredpanvecKkue BbIPaKeHUsI

Hcnons3oBaTh anredbpandeckyro TEPMUHOIOTHIO U CUMBOJIUKY, TPUMEHSITh €&
B IIPOLIECCE OCBOEHUS yUeOHOTO MaTepuara.

Haxonute 3HaueHUs: OYKBEHHBIX BBIPQKCHHM TPH 3aJIaHHBIX 3HAYEHUSX
MIEPEMEHHBIX.

BrinonuaTe npeodpa3zoBaHus 11E710T0 BEIPaXKEHUSI B MHOTOWICH MPUBEICHUEM
MOJTOOHBIX CJIAra€MbIX, PACKPHITUEM CKOOOK.

BbINoOAHAT yMHOXKEHHE OJIHOWIEHA HAa MHOTOYJIEH M MHOrOWieHa Ha
MHOT'OYJIEH, TPUMEHATH (POPMYJIbI KBaJpaTa CyMMbI M KBaJIpaTa pa3HOCTH.

OcCymiecTBIATh Pa3IOKEHUE MHOTOWICHOB HA MHOMKHUTEIHW C IOMOIIBIO
BBIHECEHUS 32 CKOOKHU OOIIIETr0 MHOXKHUTEIS, TPYIIITUPOBKHU CJIaraeMbIX, IPUMEHEHUS
dbopMynT COKpanEHHOTO YMHOKEHUS.

[IpumensTh npeoOpa3oBaHUsi MHOTOWICHOB ISl PEIICHUS Pa3IUYHbIX 3a]a4
U3 MaTEMaTHUKHU, CMEXHBIX IPEIMETOB, U3 PEATbHON MTPAKTHUKHU.

Hcnonp3oBaTh CBOMCTBA CTENEHEM C HATYPAJIbHBIMU IIOKA3aTEISIMM IS
npeoOpa3oBaHUs BBIPAKCHHIM.

YpaBHeHUs] U HEPABEHCTBA



Pemars nuHEHHBIE ypaBHEHUS C OJHOW IIEPEMEHHOM, NMPUMEHSAS IpaBuUia
nepexo/ia OT UCXOJHOrO YPaBHEHUS! K PaBHOCUIBHOMY emy. IIpoBepsTh, sBisgeTcs
JIX YMCJIO KOPHEM YPaBHEHMUS.

[IpumensaTh rpaduueckre METO bl IPU PELICHUH JIMHEUHBIX YPaBHEHUI U HX
CUCTEM.

[TogOupaTe npuMepsl Map 4YUCEN, SBIAIONIMXCA PEIICHUEM JIMHEHHOTrO
YPaBHEHUS C ABYMs IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOM TNIOCKOCTH IpaUK JMHEHHOTO YPAaBHEHUS C IBYMS
epeMEHHBIMH, MOJIb3YSICh TpaUKOM, MPUBOAUTH IPUMEPHI PELICHUSI YPABHEHUSI.

Pemate cucremsl 1BYX JIMHEWHBIX YPABHEHUH C JBYMsI IEPEMEHHBIMU, B TOM
qucIie Tpa@uIecKu.

CocraBnaTe M pemiaTh JIMHEMHOE YPaBHEHME WM CUCTEMY JIMHEHHBIX
YPAaBHEHHI 110 YCIOBUIO 3aJa4H, HHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a4M MOJTYyYECHHBIN pe3yJIbTar.

DOyHKUNHA

N300paxxath Ha KOOPAUHATHOW MPSMOM TOYKH, COOTBETCTBYIOLIUE 33 JAHHBIM
KOOpJAMHATaM, JIy4d, OTPE3KH, NHTEPBAJIbI, 3aIIMChIBATh YHCIIOBbIE IPOMEKYTKH Ha
anredpandecKkoM Si3bIKe.

OTmeuaTs B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPIAMHATAM,
CTpOUTh Ipaduky TUHEHHBIX QyHKUMUNA. CTpouTh rpaduk GyHKUIUH Y = |X|.

OnuceiBaTh € MOMOIIBIO (YHKIMUNA W3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BPEMSA, pPACCTOSHME, I1I€HA, KOJIMYECTBO, CTOMMOCTS,
IPOU3BOJUTEIBHOCTD, BPEMsl, 00bEM paOOTBHI.

Haxonute 3HaueHne QyHKIMH MO 3HAYECHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuid crocod MpeACTaBiICHUS U aHaU3a HH(OpMaIuy,
U3BJIEKaTh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPAPHUKOB PEaJIbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K koHmy oOyuenus B 8 kJiacce OOyYaromMiiCs TMOJYYHUT CICAYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Yucia 1 BHIYMCICHUA

Hcnonp30BaTh HadajgbHBIE MPEACTABICHUS O MHOXKECTBE JIEWCTBUTEIBHBIX
YuCell JUIsl CPAaBHEHMSI, OKPYTJIEHUSI U BBIUMCIECHUHN, N300paxaTh JIEUCTBUTEIbHbBIC
yycia TOYKaMy Ha KOOPAUHATHOW MPSIMOM.

[IpumenaTs mnoHsATHE apU(PMETHUYECKOro KBaJpPAaTHOTO KOPHs, HAaXOAWUTHb
KBaJIpaTHbIE KOPHHU, UCIOJIb3Ys MPU HEOOXOAMMOCTU KAJIBbKYIJSTOP, BBINOIHATH
npeoOpa3oBaHusl BBIPAKEHUHM, COAEpPKAIIMX KBaJApaTHbIE KOPHHU, HCIOJb3Ys
CBOMCTBA KOPHEMN.

Hcnonp30BaTh 3amucu OOJIBIIUX W MaJbIX YHCEN C MOMOIIBIO JECATHUHBIX
npoOeii u crenexeit uucia 10.



AureOpanyeckue BbIpaKeHUs

[IpyuMeHATP TMOHATHE CTENEHUW C ILEJIbIM I0Ka3aTeJIeM, BBINOJIHATh
npeoOpa3oBaHus BEIPAKEHUM, COEPKAIINX CTEIEHH C IIEJIBIM MTOKa3aTeNIeM.

BbINoaHATH TOXKAECTBEHHBIE MPEOOPA30BAHUS PAIMOHATBHBIX BBIPAKEHUMN HA
OCHOBE TIpaBUJI JEHCTBUI HaJ MHOTOYWICHAMHU U alreOpandecKUMM APOOsSIMH.

PacknanpiBaTh KBaIpaTHBIA TPEXWICH HA MHOKHUTEIIH.

[TpumensaTs mpeodpa3oBaHus BEIPAKCHUN JIs1 PEIICHUS Pa3IUYHBIX 3a/1a4 U3
MAaTeMaTHUKH, CMEXKHBIX TPEAMETOB, U3 PEATbHOMN MTPAKTUKHU.

YpaBHeHUs] U HEPABEHCTBA

Pematp nuHENHBbIE, KBaJpaTHbIE YPAaBHEHHS W PALHUOHAIbHBIC YPAaBHEHUS,
CBOJAIIMECA K HUM, CUCTEMBI IBYX YPABHEHUU C IBYMS IEPEMEHHBIMU.

[IpoBoauTh NpocTENIIne UCCIIEA0BAHU YPABHEHUM U CUCTEM YPaBHEHUH, B
TOM YHUCJE C MIPUMEHEHUEM rpaduuecKuX MpecTaBieHuid (yCTaHaBlIMBaTh, UMEET
JY ypaBHEHUE WM CHUCTEMa YPAaBHEHUM PEIICHHS, €CIIU UMEET, TO CKOJBKO, U
nmpoyee).

[lepexonuts OT croBecHON (OPMYIUPOBKU 3ajauu K €€ anreOpanyeckoit
MOJEIM C TIOMOWIBK) COCTABJICHUS YPAaBHEHHUS WM CHUCTEMbl YpPaBHEHUH,
VHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4YU MOJTYYEHHBIN PE3yJIbTAaT.

[IprmMeHATh CBOKMCTBA YMCIOBBIX HEPABEHCTB I CPABHEHUSI, OLICHKH, PEIIATh
JMHEHHbIC HEPAaBEHCTBA C OJTHOM NIEPEMEHHON U UX CUCTEMBI, 1aBaTh rpa)uuecKyto
WUTFOCTPALMIO MHOXKECTBA PEUICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUNHA

[ToHumath ¥ UCHONB30BaTh (PYHKIIMOHAJIbHBIE MOHSITUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE OO0O3HAUYCHMS), OMNPEACATh 3HAUYCHHE (PYHKIUMU MO 3HAYCHUIO
aprymeHTa, orpeieNaTh CBOMCTBA PYHKIUU 0 €€ rpaduKy.

Crtpoutsb rpaduku deMeHTapHBIX QYHKIIUNA BH/IA:

y=k/x, y=x2,y=x3,y = |X|, y = VX, omuchIBaTh CBOIiCTBA YHCIOBOM (QYHKIMH
1o e¢ rpaduky.

K xoHiy obyuenus B 9 kJjacce o0Oy4arouuics TMOMYYUT ClEAYIOLINE
MIPEAMETHBIE PE3YIIbTATHI:

Yucia 1 BIYMCICHUSA

CpaBHUBATH U YNIOPSAAOUYMBATH PALMOHAIBHBIEC U UPPALMOHAIBHBIE YHCIIA.

Brinonusts apudmMernyeckue JeiMCTBUS C palliOHAIBHBIMU YUCIIAMHU, COYETast
YCTHBIE W TNHCbMEHHBIE MPUEMBI, BBINOIHATh BBIUHCIEHUS C UPPALMOHAIBHBIMU
YUCIIAMU.

Haxonuts 3HaueHus CTENEHEN C EeJIbIMU IMOKA3aTEIsIMU U KOPHEH, BEIYUCIISATh
3HAYEHHUS YUCIIOBBIX BBIPAKCHUM.

OKpyrJisiTh  I€UCTBUTEIBHBIE YHWCIIA, BBINOIHATH MPUKUAKY pe3yjbTara
BBIYMCIICHUH, OLICHKY YUCJIOBBIX BBIPAKCHUMU.



YpaBHeHUS U HEPABEHCTBA

PemaTe nMHElHbIE U KBaIpaTHBIE YPABHEHMSI, YPABHEHM S, CBOASIIMECS K HUM,
npocTeiiue 1poOHO-palMoHaIbHbIE YPABHEHUS.

Pemrate cucrembl NByX JIMHEWHBIX YPAaBHEHUM C ABYMS INEPEMEHHBIMU U
CUCTEMBI IBYX YPAaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBIISIETCS JTUHEHHBIM.

Pemate TekcTOBBIE 3amauM  anreOpauvueckUM CHocoOOM C€  TOMOIIBIO
COCTaBJICHUs YPABHEHUS WJIM CUCTEMBI IBYX YPABHEHUN C JBYMs IIEPEMEHHBIMU.

[IpoBOoauTE MpoCTENIINE UCCIEIOBAHUS YPABHEHUM U CUCTEM YpPAaBHEHWH, B
TOM YHUCJE C MPUMEHEHUEM rpaduyecKuX NpecTaBieHuid (yCTaHaBIMBaTh, UMEET
JY YpaBHCHHE WJIH CHUCTEMa YPAaBHEHUM PEILICHMs, €CIU HUMEET, TO CKOJIBKO, U
npoyee).

PemaTte nuHelHbIE HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paXkaThb
pElIcHUEe HEPAaBEHCTB HAa YMCIIOBOM IIPSIMOM, 3aIlMCHIBATh PEIICHHE C IOMOLIBIO
CHUMBOJIOB.

Pemare  cucTeMbl  JTMHEHMHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOYAIOIIME KBaJpaTHOE HEPABEHCTBO, HW300paXkaTb pPEUIEHUE CHUCTEMBI
HEPABEHCTB Ha YKMCIIOBOM MPSMOM, 3alIMCHIBATH PEIICHUE C IIOMOIIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUHN PA3JIMYHBIX 3a1a4.

DOyHKINHA

PacnoznaBate (yHKIMM u3ydeHHBIX BHIOB. [loka3piBaTh CcXeMaTUYECKU

pacIoiokeHNe Ha KOOPAMHATHON TTOCKOCTH TpadukoB GyHKIM Buga: y = KX, y =
kx +b,y=k/Ix,y=ax2+bx+c,y=x3,y= VX, Y = [X|, B 3aBUCHIMOCTH OT 3HAYCHHIA
KO3 PUIIMEHTOB, ONUCHIBATh CBOWCTBA (DYHKITUI.

Crtpouth U nU300pakaTh CXeMaTHYECKH TpapUKH KBAJAPATUIHBIX (DYHKITUH,
OMUCHIBATh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUM MO UX TrpaduKam.

Pacno3naBaTh kBagpaTuyHyro QyHKIMIO 110 (GOpMyJie, TPUBOIUTH MPUMEPHI
KBaIpaTUYHBIX (YHKIUNA U3 peaTbHOU KU3HU, PU3UKHU, TEOMETPUH.

Yucii0BbIe MOCEA0BATEIbHOCTH U MPOrPecCuH

Pacno3naBaTh apuMeTHUECKYIO U T€OMETPUUECKYIO POTPECCUU NP PA3HBIX
crocobax 3a7aHusl.

BbITIONHATS  BBIYMCIEHHUS C  HCMONb30BaHHeM (OpMya N-TO  4jieHa
apu(PpMETHIECKON ¥ TeOMETPUIECKON MPOTrPECCUil, CYMMBI TIEPBBIX N YJICHOB.

N300paxarh 4Yi€Hbl IOCIEI0BATEIBHOCTH TOYKAMU HA KOOPJAMHATHON
IJIOCKOCTH.

Pematy 3amaum, CBsI3aHHBIE C YUCJIOBBIMHU MOCIEI0BATEIbHOCTSAMHU, B TOM
qrclie 3aJa4d U3 PeaNbHOM JKM3HM (C MCIIOJIb30BAHUEM KaJbKYJIATOpPa, IUPPOBBIX
TEXHOJIOTHI).



TEMATUYECKOE INTAHUPOBAHUE

7 KJIACC
Kosun4vecTBo 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3iesioB U TeM ungpoBbie
Ne ni/m P KonTpoasnsie | IIpakTnuyeckune (mupp )
NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoTsI padoTsI
pecypchbl
1 Yucna v BeUKCIIEHUs. PalnoHaibHbIe o5 1 but6mmoreka [IOK
qucia https://m.edso0.ru/7f415b90
but6mmoreka [JOK
2 AJIrCOpaHeckHe BpIpakeHiA 27 1 https://m.edso0.ru/7f415b90
Bbu6moreka [JOK
3 YpaBHCHHS H HEpaBCHCTBA 20 1 https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
4 Koopunarst u rpaduki. Pymkuyi 24 1 https://m.edsoo.ru/7f415b90
but6mmoreka [IOK
> Hosropenne n 0Go0uerne 6 1 https://m.eds00.ru/7f415b90
BIIEE KOJIMYECTBO YACOB I1
OBbL] O CTBO HACOB I1O 102 5 0

[TPOIT'PAMME
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8 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NPOrpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
but6mmoreka [IOK
1 Uucna u Beruncnenus. KpagparHuelie KOpHA 15 https://m.edsoo.ru/7f417af8
5 Uucna v Beruncienus. CTeneHb ¢ eJIbIM 7 1 bubmuorexa [JOK
IoKa3aTeyieM https://m.edsoo.ru/7f417af8
AnreOpanyeckue BhIpaKCHUS. bu6nmoreka [IOK
3 S 5 1
KBanpatHblii TpEXUIIeH https://m.edsoo.ru/7f417af8
4 AnreOpanuecKue BHIPaXKECHUS. 15 1 bu6mmorexa [IOK
Anrebpanyeckas Apoob https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHCTBa. KBapaTHbie bu6nmoreka [IOK
S) 15 1
YpaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBuenus u HepaBeHcTBa. CucTeMbl bu6muoreka [IOK
6 . 13 1
yYpaBHEHUI https://m.edsoo.ru/7f417af8
but6mmoreka [JOK
7 VYpaBHeHus u HepaBeHCTBa. HepaBeHCTBa 12 1 httos://m.edsoo.ru/7fA17af8
bubmuorexa [JOK
) .
8 YHKIH. OCHOBHBIC NOHATHS S https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
9 o 4 9
yHKUHH. HHCIOBBIC GyHKIH https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
10 Tosropere u 0bobmenme 6 . https://m.eds00.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 7 0

[NPOT'PAMME
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9 KVIIACC

KoanuectBo yacos JJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM uudposbie
Ne n/m P Konrpoabusie | Ilpakrnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchl
1 Uucna u BerauciaeHus. JleiicTBUTEIbHBIC 9 bubmuorexa [IOK
qyucia https://m.edso0.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C 14 1 bu6nuoreka [IOK
OJIHOM MEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 14 1 bubnmnoreka [IOK
YpaBHEHUH https://m.edso0.ru/7f419d08
bu6nuorexa LIOK
4 VYpaBHeHnus u HepaBeHcTBa. HepaBeHcTBa 16 1 htts://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
> Dymkuim 16 1 https://m.edso0.ru/7f419d08
bubmuorexa [JOK
6 HucnoBble NOCIEA0BATEIBHOCTH 15 1 httos://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 00001IeHNE, CUCTEMATH3ALHS 18 1 bubnuoreka [IOK
3HaHUI https://m.edso0.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 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













