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MNOACHUTEJIBHASA 3AIINCKA

OO01mas xapakTepuCcTHKA Y4e0HOro Kypca «AJiredpay».

PaGouas mporpamma 1o yaeOHOMY Kypcy "Anredpa" mis oOyuaronmxcs 9 KiiaccoB pa3padoTaHa Ha OCHOBE
®DenepanabHOTO rOCYAaPCTBEHHOTO 00Pa30BaTEIFHOIO CTaHapTa OCHOBHOTO 00IIETo 00pa30BaHus ¢ yU4ETOM
¥ COBPEMEHHBIX MUPOBBIX TPEOOBAHUMN, IPEIBIBISIEMBIX K MATEMAaTHYECKOMY 00pa30BaHUIO, U TPATUIIUI
poccuiickoro o0pa3oBaHusi, KOTOpbIE 00€CIIeYNBAIOT OBJIAJCHHE KIIFOUEBBIMU KOMIIETEHIIUSIMU,
COCTaBJIAIOLIMMH OCHOBY JUJIsl HEIPEPHIBHOTO 00pa30BaHUs U CAMOPA3BUTHS, A TAKXKE I[ETIOCTHOCTh
OOIIEKYIbTYPHOTO, JINYHOCTHOTO U TIO3HABATEILHOTO Pa3BUTHs 0Oydaronmxcs. B mporpamme yuTeHbl uaeu
1 nosiokeHust KoHnenmu pa3BuTusi MaTeMaTndeckoro oopasoBanus B Poccuiickoit deneparuu. B smoxy
ndpoBoit TpanchopmManuu Becex chep 4eI0BEUSCKON AEATETHHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM
COBPEMEHHBIM YeJIOBEKOM 0e3 6a30BOi MaTeMaTHYeCKOM MOATOTOBKU. YKe B IIKOJE MaTeMaTHUKa CIIY>KUT
OIMOPHBIM MPEAMETOM JUI U3yUEHHsI CMEXKHBIX AUCIUILINH, a MOCJIE IKOJIbI pealbHOW HEOOXOIUMOCThIO
CTaHOBHTCS HETMPEPHIBHOE 00pa3oBaHMe, YTO TPeOYeT MOIHOIEHHOW 6a30B0i 001I1e00pa3oBaTeIbHOM
MOJTOTOBKH, B TOM YHUCIIE 1 MATEMAaTHIECKOM.

3710 00yCIOBICHO TEM, UTO B HAILIM JIHU PACTET YUCIIO Mpodeccuil, CBA3aHHBIX ¢ HEMOCPEACTBEHHBIM
NpUMEHEHHEM MaTeMaTHKH: U B cepe SIKOHOMUKH, U B OM3HECE, U B TEXHOJOTMUECKUX 00IacTAX, U JaXe B
ryMaHuTapHbIX cepax. Takum o0pa3om, KpyT IKOJIBHUKOB, ISl KOTOPBIX MaTeMaTHKa MOXKET CTaTh
3HAYUMBIM MIPEIMETOM, PACIIHPSIETCH.

[IpakTrdeckast MoJe3HOCTh MATEMATHKH 00YCIIOBIICHA TEM, YTO €€ IPEMETOM SBIISIOTCS
dbyHIaMeHTallbHbIE CTPYKTYPBI HAIIETO MUpPA: MPOCTPAHCTBEHHBIEC ()OPMBI U KOJTHMUECTBEHHBIE OTHOIICHUS OT
MPOCTEHIINX, YCBAUBAEMBIX B HEMOCPEACTBEHHOM OIIBITE, 10 JOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX AJIsI
Pa3BUTHA HAYYHBIX U MPUKIATHBIX UAEH. be3 KOHKpEeTHBIX MaTeMaTHYeCKUX 3HAHUHN 3aTPyTHEHO TIOHUMaHNe
NPUHIMIIOB YCTPOICTBA M UCIIOJIB30BAHUS COBPEMEHHOM TEXHUKH, BOCIIPUSATHE U HHTEPIIPETALIUS
Pa3HO00Opa3HOM COIMATBLHOM, SKOHOMUYECKON, TOJIUTUYECKON nH(popmaruu, MmanodpdexkTuBHa
MOBCE/IHEBHAS MIPaKTHUECKasl JesTebHOCTh. Kaxk1oMy uenoBeKy B cBOE KU3HU MPUXOTUTCS BBITOIHATH
pacy€Thl U COCTABIIAThH AITOPUTMBI, HAXOIUTh U IPUMEHSATH (POPMYJIbI, BIAJCTh NPAKTUIECKUMU IPUEMAMU
TreOMETPUYECKUX U3MEPEHUH U MMOCTPOSHHM, YNTaTh HH(POPMAIIHIO, IPEACTABICHHYIO B BUJIE TaOIHII,
IarpaMM ¥ rpauKoB, )KUTh B YCIIOBHUSAX HEONPEIEIEHHOCTH M MOHUMATh BEPOSTHOCTHBIN XapaKTep
CITy4alHBIX COOBITHIA.

OmHOBpEMEHHO C pacimpeHreM chep NpUMEHEHNsT MaTeMaTHKH B COBPEMEHHOM 001IIecTBe BCE Ooiree
Ba)XKHBIM CTAHOBUTCSI MaTEMAaTUYECKUNA CTUIIb MBIIIJICHHUS, IPOSBISIONIMNACS B ONPEeIEHHBIX YMCTBEHHBIX
HaBbIKax. B mporecce n3yueHus MaTeMaTUKU B apceHas MPUEMOB M METOJIOB MBILIUICHUS YelloBeKa
€CTECTBEHHBIM 00pa30M BKITIOYAIOTCS UHIYKIHS U ACTYKIHs, 0000IIeHIE U KOHKPETH3AIH, aHATN3 1
CHHTE3, KIacCu(pUKaAIMs U cucTeMaTH3anus, abcTparupoBanue u aHajaorus. OObeKThl MaTEMaTHIECKUX
YMO3aKTIOUeHNU, TIPaBUIIa UX KOHCTPYHUPOBAHUS PACKPHIBAIOT MEXaHU3M JIOTHYECKHX MTOCTPOCHUH,
CHOCOOCTBYIOT BBIpaOOTKE yMEHUS (OPMYIUPOBATH, 00OCHOBBIBAThH M JOKA3bIBaTh CYXICHHUS, TEM CAMbIM
pa3BUBAIOT JIOTHUECKOE MBILILUIEHHE. Beayias ponb NpUHAATISKUT MaTeMaTUKe U B JOPMHUPOBAHUHT
QITOPUTMUYECKON KOMITOHEHTHI MBIIIJICHUS U BOCIUTAHUY YMEHHI AEWCTBOBATH MO 3aJaHHBIM aJITOPUTMaM,
COBEpIICHCTBOBATh M3BECTHBIE U KOHCTPYHUPOBATh HOBBIE. B mporecce pemienus 3aj1a4 — OCHOBOM yueOHOMH
JESITEIbHOCTH Ha YPOKaX MaTeMaTHUKU — Pa3BUBAIOTCA TAKXKE TBOpPUECKas U MPUKJIaHAs CTOPOHBI
MBILICHUS.

OOyuenue MaTeMaTuKe Aa&T BO3MOKHOCTD PAa3BUBATh y 00YUYaIOUIMXCS TOUHYIO, PALIMOHATBHYIO U
MH(POPMATUBHYIO peub, YMEHHE OTOMpATh HauboJIee MOAXOIAIINE SI3IKOBbIC, CAMBOIMYECKHE, TpapuuecKue

CpE€acCTBa IJid BBIPpAKCHUA CY)K)ICHI/Iﬁ W HarjsiAHOro X npeacTaBJICHUA.
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Heo0xo1uMbpIM KOMIIOHEHTOM OOIIEH KyJIbTYPhl B COBPEMEHHOM TOJIKOBAHUH SIBJISIETCS 00II€€ 3HAKOMCTBO
C METOJIaMH NTO3HaHM JeWCTBUTEILHOCTH, IPEJCTABICHUE O IPEMETE U METOJJaX MaTEMaTHKH, UX OTIUYUI
OT METO/IOB JIPYT'MX €CTECTBEHHBIX M T'YMaHUTAPHbBIX HAYK, 00 OCOOCHHOCTSX NPUMEHEHUSI MAaTEeMaTUKH IS
peleHns HayYHbIX U MPUKIATHBIX 3a1a4. TakuM o0pa3om, MaTeMaTndeckoe 00pa3oBaHUE BHOCUT CBOM
BKJIaJ] B (pOpMUpPOBaHUE OOIIEN KyIbTYpbl YEJIOBEKA.

N3ydenne MaTeMaTUKU TaK)Ke CIIOCOOCTBYET 3CTETUYECKOMY BOCIIMUTAHHIO YEJIOBEKA, TIOHUMAHHUIO KPACOTHI
U U3SIECTBA MaTEMATUYECKUX PACCyKICHUH, BOCIIPUATUIO T€OMETPUUECKIX (OPM, YCBOSHHIO UJIEH

CUMMETPHU.
Hean usyuyeHus y4e0HOro Kypca «AJjaredpay.

Anrebpa sBIseTCS OJHUM U3 OMOPHBIX KYPCOB OCHOBHOM IIKOJBI: OHa OOECHEeUMBACT M3yUeHHE APYTUX
TUCIUIUINH, KaK €CTECTBEHHOHAYYHOTO, TaK M TYMaHUTApHOTO ITUKJIOB, €€ OCBOCHHE HEOOXOAMMO s
IPOIOJDKEHUsI 00pa30BaHMs U B MTOBCETHEBHOM kMU3HU. Pa3BuTHEe y 00yUaromuxcsi HAyYHbIX MpeCTaBICHUH
0 MPOMCXOXKJICHUH U CYIIHOCTH anre0panueckux abCcTpakiui, cnocobe OTpakeHUs MaTeMaTHIeCKON HayKOM
SBJICHUA W TIPOLIECCOB B MPHPOJE M OOILIECTBE, POJIM MATEeMaTHUYECKOTO0 MOJEIMPOBAHUS B HAYYHOM
MO3HAHUHU U B IMPAKTHKE CHOCOOCTBYET (POPMHUPOBAHHIO HAYYHOT'O MHPOBO33PEHHS M KaueCTB MBILIUICHUS,
HEOOXOIMMBIX JJIS aJanTallMd B COBPEMEHHOM Lu(ppoBoM obmiectBe. M3ydyeHue anreOpbl €CTeCTBEHHBIM
o0Opa3oM obecreunBaeT pa3BUTHE YMEHHsS HAONI0/aTh, CpPAaBHUBATh, HAXOJUTHb 3aKOHOMEPHOCTH, TpedyeT
KPUTUYHOCTH MBIIIJICHHUS, CIIOCOOHOCTH apryMEHTHUpPOBaTb U OOOCHOBBIBaTH CBOM JEHCTBUS U BBIBOJBI,
dopmynupoBate yTBepxkaeHUs. OcBoeHHE Kypca anreOpbl 00eceyrBaeT pa3BUTHE JOTMYECKOTO MBIIIICHHS
o0yJaromuxcs: OHHM HCHONB3YIOT JEAYKTUBHBIE W WHIYKTUBHBIE DAacCyXKACHHUs, 0000meHne u
KOHKpEeTH3alHio, abcTparupoBanue u aHajgoruto. OO0ydeHue anredpe mpezrnonaraeT 3HAYUTENbHBIH 00BEM
CaMOCTOSITENIbHON AESTEIHbHOCTH 00YyYaloMIUXCs, TOITOMY CaMOCTOATEIbHOE PEIICHHE 33a]a4 €CTECTBEHHBIM
00pa3oM sBIISETCS pealn3alueil AesaTeNbHOCTHOTO MPUHIMUIA 00yUeHHS.

B cTpykType mporpammsl yueOHOTro Kypca «AsreOpa» OCHOBHOM HIKOJIBI OCHOBHOE MECTO 3aHUMAIOT
CoJepKaTeIbHO-METOIMUECKUE IMHUH: «HHUca 1 BEIYUCIICHUSY; «AJreOpaniecKue BhIPAKCHU;
«YpaBHeHUs U HepaBeHCTBay; «DyHkuuny». Kaxaas u3 aTUX colepKaTeIbHO-METOUUYECKUX JTMHUN
pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET M3yUEHUs Kypca, ECTECTBEHHBIM 00pa30M MeperieTasich 1
B3aUMOJICHCTBYS C JPYTUMH €ro JIUHUAMU. B X071e n3yuenus kypca o0y4yaromuMcs IPUXOAUTCS JIOTHUECKU
paccy’kIaTh, HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH A3bIK. B CBS3U ¢ 3THM 11es1ec000pa3HO BKIIOYHUTH B
IIPOrpaMMy HEKOTOPbIE OCHOBBI JIOTMKH, IPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3/ie€ibl MATEMaTHUYECKOTIO
00pa30BaHMs U CIIOCOOCTBYIOIINE OBJIAJICHUIO O0YUYaIOLUMMUICS OCHOB YHUBEPCAIbHOTO MaTEMaTHYECKOTO
a3bIKa. TakuM 00pa3oM, MOKHO YTBEPIK/IaTh, UTO COAEPKATENBLHON U CTPYKTYPHOI 0COOEHHOCTHIO Kypca
«Anrebpay sSBISETCS €r0 UHTETPUPOBAHHBIN XapakTep.

Copepxanue TMHUM «Yucna ¥ BBIUUCIEHUSD CIIY>KMT OCHOBOM JIJIS JaJIbHEHMILIEr0 N3yYEeHNUs MaTEMaTHKH,
CIOCOOCTBYET Pa3BUTHIO Y O0YYAIOIIUXCS JIOTUYECKOTO MBIIIJICHHS, (JOPMHUPOBAHUIO YMEHUS MOJIb30BATHCS
QITOPUTMAaMH, a TAK)Ke MPUOOPETEHHIO MPAKTHYECKUX HABBIKOB, HEOOXOIMMBIX /ISl TIOBCEIHEBHON KM3HH.
Pa3Butue moHATHS O YKCiIe B OCHOBHOM HIKOJIE CBSA3aHO C pallMOHATIBHBIMU U UPPAIIMOHAIBHBIMU YHUCIaAMHU,
($hOopMHUPOBaHUEM MPECTABICHUN O TEHCTBUTEIILHOM YHUCIIE. 3aBEPIIICHUE OCBOCHHS YUCITOBOM JIMHUA
OTHECEHO K cTapleMy 3BeHy 00I11ero o0pa3oBaHusl.

Coneprxanue AByX anreOpandeckux JMHUNA — «AnreOpandecKie BHIPAKECHUS» U « Y paBHEHUS U
HEPaBEHCTBa» CIOCOOCTBYET (POPMHUPOBAHHIO y O0YUAIOIIUXCS MaTEeMaTHUECKOTO armapara, Heo0X0MMOTo
JUTSL peIlIeHUs 3a]1a4 MaTeMaTHKH, CMEKHBIX TPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. B ocHOBHOM
IIKOJIe yueOHbIM MaTepuall TPYNIUPYETCss BOKPYT PallMOHAIBHBIX BhIpaKeHHH. Alre0pa JeMOHCTPUPYET
3HAUEHUE MATEMATUKH KaK S3bIKa JJI IOCTPOEHUSI MaTEMaTHUECKUX MOJEIIEN, ONUCAHUS TIPOLIECCOB U
SBJIEHUH peanbHOro Mupa. B 3aiaun o0yueHus anreOpe BXOAST TakxKe JajbHElIIee pa3BUTHE

AJITOPUTMHUYCCKOI'O MBIIIJICHUA, H€O6XOJII/IMOFO, B 4aCTHOCTH, HJIs1 OCBOCHUA KypcCa I/IH(l)OpMaTI/IKI/I, n
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OBJIaJICHUC HABBIKAMH JICTYKTUBHBIX paccyxaeHui. [IpeodpazoBanre CHMBOILHBIX ()OPM BHOCHT CBOI
crien(rUecKuil BKIIal B pa3BUTHE BOOOPAKEHHS, CIIOCOOHOCTEH K MAaTEMaTHYECKOMY TBOPYECTRY.
Conepxanne PyHKIIMOHAIBHO-TPpaQUIECKON JIMHUK HAIIEJIEHO Ha TIOJyYeHHE KOJbHUKAMHU 3HaHUH O
GYHKIUAX KaK BOKHEHUINEH MaTeMaTHIeCKOM MO JIJIsl ONMCAHUS M HCCIIEIOBAaHUS Pa3HO 00pa3HbIX
MIPOIIECCOB U SABJICHUH B pUpojie u ooO1ecTse. M3ydeHne 3Toro Marepuaia cnocoOCTBYeT pa3BUTHIO Y
00y4Jaronuxcsi yMEHHS UCIIOJIb30BaTh Pa3IMYHbBIC BEIPA3UTEIBHBIC CPECTBA S3bIKa MATEMATUKA —
CJIOBECHBIC, CHMBOJIMYECKHE, TpadruecKkre, BHOCUT BKJIAJ B ((OPMUPOBAHKE MPECTABICHUN O POJIH

MAaTCMAaTUKHU B PA3BUTUUN NUBUJIM3AlUHN U KYJIBTYPHI.
MecTo yueOHOro npeamMera B y4eOHOM IIaHeE:

CornacHo yueOHOMY IUIaHy B 9 Kilacce u3ydaercs yueOHbIi Kypce «Airedpay, KOTOPhI BKIIOYAET
CJIEYIOLINE OCHOBHBIE pa3zielibl cofepkanus: «Unucna u BeIYMCIeHU», «ANredpandeckue BhIpakeHUs,
«YpaBHEHUS U HEPABEHCTBa», « DyHKIMM». YUeOHBIN TUIaH HA U3ydeHHE anreOphl B 9 Kiraccax OTBOAUT 3
yueOHbIX yaca B Hezlento, 102 yueOHbIX yaca B TOJ.

Padoraem mo YMK:

1)  Anre6pa 9 knacc: yueOHMK 1uIs ydamuxcs o0ieo0pa3oBaTenbHbIXx opranusanuii / A.I. Mep3isk,
B.B. Iononckuii, M.C. Sxup. — M. : Benrtana-I'pad, 2020

2)  Anrebpa 9 knacc : IUJAKTUYECKUE MATEPUAIIBI | COOPHUK 3a/1a4 M KOHTPOJIBHBIX padoT /
A.l', Mep3nsk, B.b. [Tononckuit, M.C. SIxkup. — M: Benrtana-I'pad, 2020.

3)  Anrebpa 9 knacc: Meroanueckoe nocodue / E.B. Byuko, A.I'. Mepsnsk, B.b. [Tononckuii,
M.C. Skup. — M.: Benrana-I'pad, 2020.



COJAEP)KAHUE YYEBHOI'O KYPCA "AJITEBPA"

HepaBencrBa

Uucnosrsie HepaBeHCTBA. OCHOBHBIE CBOMCTBA YHMCIIOBBIX HepaBEHCTB. CIIOKEHUE U YMHOKEHHE
YUCJIOBBIX HepaBeHCTB. OIleHUBaHWE 3HAYEHUS BBIPAKCHUS. HepaBenctBa ¢ omHOM
nepeMeHHo. Perienne HepaBeHCTB ¢ OAHOM nepeMeHHOU. YucnoBble NpoMexyTKU. CHUCTEMBbI
JIMHEWHBIX HEPABEHCTB C OJHOW NMEPEMEHHON. METOJ] TEOMETPUUYECKON HHTEPIIPETALIUH.

KBagparnunas pyHkuus
Pacumpenue cenennii o pynkuuu. CpoiictBa ¢pyHkuuu. Kak nocrpouts rpaduk pyHkunu y

= kf(x), ecnn u3BecteH rpaduk pynkuuu y = f(x). Kak mocrpouts rpadukn ¢pysxmmii y = f(x) +
b uy=1f(x + a), ecnu u3zBecre rpapuk pyHkuuu y = f(x).

KBanparuunas ¢pyHkuus, e€ rpaguk u coiictsa. [TapaGona, KOOpAMHATH BEPLIMHbI
napaboJIbl, OCh CHMMETPHUU TTapadoIIbl.

Pemenne kBagpaTHBIX HEPABEHCTB. PenieHue panoHaabHbIX HEpaBeHCTB. Meron
uHTepBasIoB. CUCTEMBI YPaBHEHUH C ABYMS IEpEMEHHBIMH.
YucJi0BbIE MOCJIE10BATEIbHOCTH

Omnpenenenue U cnocoObl 3aaHNsT YUCIIOBBIX MOCIEA0BATEIHHOCTE.

[ToHsATHE YNCIOBOM MOCIEI0BATEIBHOCTH. 3aJaHUE MTOCIIEI0BATEIbHOCTH PEKYPPEHTHOM
dbopmyoii u Gpopmynoi n-ro yieHa.

ApudmeTnaeckast U TeOMETPUUYECKast TPOTPECCUH.

ApudmeTnueckas 1 TeoMeTpudecKas nmporpeccur. DopMyIibl n-ro wieHa apuGMeTHIeCKO 1
TeOMETPUUYECKON TPOTrPeCCHii, CYMMBI IIEPBBIX N YJIEHOB.

JJIeMeHThI NPUKJIATHON MaTeMATHKHU

Marematuueckoe MozenupoBaHue. IIporeHTHbIe pacuéThl. AOCONIOTHAS W OTHOCHTENbHAS
norpemHocTy. [Ipubnmxénnsle Bbruncienus. OCHOBHbIE MpaBuia KoMOMHaTOpHKH. YacToTa u
BEPOSITHOCTh Cily4aiiHOro coObITHs. Kiaccuueckoe ompeneneHue BeposTHOCTH. HaganmpHble
CBEJIEHUS O CTAaTUCTHKE.

IIVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

OcBoeHne yaeOHOro Kypca «AnreOpb» T0HKHO 00ecTieunBaTh JOCTHIKEHIE HA YPOBHE
OCHOBHOTO 001IeTr0 00pa30BaHus CIECAYIONINX THYHOCTHBIX, METAPEIMETHBIX U TIPEIMETHBIX
00pa30BaTENbHBIX PE3YJIbTATOB:

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHHS IIPOrpaMMbl y4eOHOTro Kypca «Anredpa»
XapaKTepU3yIOTCH:

ITaTpuoTHYeckoe BOCIMTAHHE:

MIPOSIBJICHUEM UHTEPECA K IIPOLUIOMY U HACTOSILEMY POCCUMCKON MaTEMaTUKH, LIECHHOCTHBIM
OTHOILIEHUEM K TOCTHKECHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON
IIKOJIBI, K HCIIOJIb30BAHUIO 3TUX JOCTHKEHHUH B IPYrHX HayKaX U MPUKIAIHBIX cepax.

I'paknanckoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TFOTOBHOCTBIO K BBIIIOJHEHUIO 00S3aHHOCTEH TpaxJlaHWHa U pCaJin3alluu €ro Ipas,
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NPECTAaBICHUEM O MAaTEeMaTHUECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYD,
SIBJICHUH, POLIEAYP IPaXKIAHCKOTO 00I1ecTBa (BEIOOPHI, OTIPOCHI U TIP.); TOTOBHOCTHIO K
00CYX/IEHUIO 3THYECKUX MPOOIIEM, CBA3aHHBIX C IPAKTUYECKUM ITPUMEHEHUEM JTOCTHKEHUN
HayKH, OCO3HAHMEM BA)KHOCTH MOPajlb- HO-3TUYECKUX ITPUHIIMUIIOB B ACSATEIBHOCTH YYEHOTO.

TpyaoBoe BocnuTanue:

YCTaHOBKOM Ha aKTMBHOE y4acTUE B PELICHUH ITPAKTUYECKUX 3a]1a4 MaTeMaTH4ECKON
HaIpPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMaTUYECKOro 00pa30BaHus Ha MPOTSKEHUU BCeil
KU3HU JIJI51 YCIIENTHON PpOo(eCCUOHAIBbHOM NeATEIbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHHUI;

OCO3HAHHBIM BHIOOPOM U MOCTPOCHUEM MHIUBHIyaJIbHON TPAeKTOPUU 00pa30BaHUs U
YKU3HEHHBIX IJIAHOB C YYETOM JIMUHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH.

JcTeTH4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K AMOLIMOHAIIBHOMY U ACTETUYECKOMY BOCIPUATHIO MaTEMaTHUYECKUX
00BEKTOB, 3a/1a4, PELICHNUH, pacCyKICHHI; YMEHHUIO BUIETh MaTEMaTUYECKHE 3aKOHOMEPHOCTH
B UCKYCCTBE.

IleHHOCTH HAYYHOI'O IO3HAHMSA:

OpHEHTAIMEN B ICATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEACTaBICHUHN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, IPUPOJIHI 1 0OIIECTBA, TOHUMAHUEM
MaTeMaTHYeCKOM HayKH Kak c(hepbl UeI0BEUYECKOM NesTeTbHOCTH, ITANIOB €€ pa3BUTHUS U
3HaYMMOCTH JJIS1 Pa3BUTHUS LIMBUIN3ALNH;

OBJIAJICHUEM SI3bIKOM MAaTEMATUKU U MAaTEMaTUYECKON KyJIbTYPOH KaK CPEACTBOM IO3HAHUS

MHpa; OBJIaJICHUEM IIPOCTEHIINMHU HaBBIKAMU MCCIIEA0BATENbCKOMN JEATEIBHOCTH.

dusnyeckoe BOCIUTaAHUE, (OpMUPOBaAHHE KYJIbTYPbI 310POBbSI H IMOLMOHAJIBLHOT O
O0/1aronosy4us:

TOTOBHOCTBIO IPUMEHATh MATEMAaTUUYECKUE 3HAHUS B UHTEPECAX CBOETO 3/10POBbs, BEACHUS
3I0pOBOT0 00pa3a KU3HU (310pOBOE MUTaHKUE, COATAaHCUPOBAHHBIN PEXXKUM 3aHATUN U OT/IbIXA,
perynspHas puznyecKas akTUBHOCTb); C(OOPMHUPOBAHHOCTHIO HaBbIKa pedICKCUU, IPU3HAHUEM
CBOETO MpaBa Ha OUIMOKY U TAKOTO e MpaBa JPyroro 4eaoBeKa.

JKOJIOTHYECKOe BOCIIUTAHUE:

OpHEHTaIMel Ha MPUMEHEHHEe MaTeMaTHUYeCKUX 3HaHUH JUIsl pellieHHs 3aa4 B 00JIacTH
COXPAaHHOCTH OKPY’KaIOILEN cpeibl, INIAHUPOBAHUS TOCTYIIKOB ¥ OLIEHKH UX BO3MOXHBIX
MOCIIEACTBUM JIsl OKPY’KaIOLEH Cpebl;

OCO3HAHMEM TJI00ATFHOTO XapaKTepa SKOJIOTUIECKHUX MPOOJIEM | ITyTel MX peIeHusl.

JIM4HOCTHBIE pe3yJabTaThl, 00ecneYUBAKOIINEe AN TAIMI0 00YYAKOIIErocs K
HU3MEHAIMMCS YCI0BHAM COLMAJIbHON M IPUPOAHOI Cpeabl:

— TOTOBHOCTBIO K ICHCTBUSIM B YCIIOBUAX HGOHpe,Z[eJ'IéHHOCTI/I, MOBBIIICHHUIO YPOBHS cBOEH
KOMIICTCHTHOCTU YCPE3 MMPAKTUUCCKYIO ACATCIBbHOCTD, B TOM YHUCJIC YMCHUC YUUTBHCA Y APYTIUX
Hmﬂeﬁ, HpI/IO6peTaTB B COBMECTHOM JIeSITEeILHOCTH HOBBIC 3HaHHWA, HABbIKHM 1 KOMIICTCHIIMH U3

OIIBITA JPYTUX;

— Heo0XO0AMMOCTHIO B ((OPMUPOBAHUN HOBBIX 3HAHHM, B TOM YHCIIe (OPMYIHPOBATH

WJCH, TIOHSATHS, TUTIOTE3bI 00 00BEKTaxX M SABICHHUSIX, B TOM YHCJIE paHee He N3BECTHBIX,

OCO3HAaBaTh AEPUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, IIaHUPOBATh CBOE
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pa3BUTHE;

— CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO
CUTYaLMIO KaK BBI30B, TPEOYIOMINNA KOHTPMEDP, KOPPEKTUPOBATh IPUHUMAEMBIE PEILICHUS U
neicTBust, GopMyIMpoOBaTh U OLEHUBATh PUCKU U TOCIEACTBUA, (POPMUPOBATDH OIBIT.

METAINIPEJMETHBIE PE3YJIbTATbBI

MertarnpeaMeTHbIe pe3yIbTaThl OCBOSHHSI IPOrpaMMBbl Y4eOHOTO Kypca « Anredpa»
XapaKTepU3yIOTCs OBIAJCHUEM YHUBEPCATbHBIMU NO3HABAMEbHBIMU OCLICIBUIMU,
VHUBEPCANbHBIMU KOMMYHUKAMUSHBIMU OCliCMEUAMU U YHUBEPCANbHbIMU PEYIAMUEHBIMU

oelicmausmu.

1) VYHusepcanvHvle noznasamenvuwle oeticmaus obecneyusarom Gopmuposanue 6a308vlx
KOCHUMUBHBIX NPOYECCO8 00yUaAouuxcs (0c80eHue Memoo08 NO3HAHUSL OKPYHCAIOUe20 Mupa,

npuMeHeHUe 102UHeCKUX, UCCIe008amMeNbCKUX Onepayuil, yMeHull pabomams ¢ uH@opmayueli).
basoBble Jlornyeckue 1eMcTBUA:

— BBIABJIATH U XapaKTE€pPHU30BaTh CYILIECTBEHHbIE IPU3HAKY MAaTEMATHUYECKUX OOBEKTOB,
MOHATHUH, OTHOILIECHUH MEXy NOHATUSAMHU; (OPMYIIMPOBATH ONpEAETICHUs TOHATHIA;
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKAIIMK, OCHOBAHUS JUIsl 00001IeHNS U
CpPaBHEHHUs, KpUTEPUU TPOBOAMMOIO aHAIIN3A;

— BOCHPUHHUMATH, (OPMYIHPOBATH U IPEOOPA30BHIBATH CY>KACHUS: YTBEPIUTEIbHBIC U

OTpULATCIIBHBIC, CANHUYHBIC, YHAaCTHBIC 1 O6HH/I€; YCJIOBHBIC,

—  BBIIBJISITH MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aMOCBSI3U M MPOTUBOPEUHs B (haKTax,
JAHHBIX, HAOJIIOICHUSAX U YTBEPXKACHUSIX; MTpe/ilaraTb KpUTEPUU ISl BbISIBICHUS
3aKOHOMEPHOCTEH ¥ TPOTUBOPEUUI;

— JCJIaTb BBIBOABI C UCITOJIB30BAHUCM 3dKOHOB JIOTUKHU, ACAYKTHUBHBIX U HHAYKTHUBHBIX
YMOSaKHIOquHﬁ, YMO3aKHIOquHﬁ 110 aHaJIOTHH,

— pa30uparb J0Ka3aTelbCTBA MATEMAaTHUECKUX YTBEPKIACHUHN (TIPsIMBbIE U OT
HOPOTUBHOTO), MPOBOJAUTH CAMOCTOSITENILHO HECIIOKHBIE 1I0KA3aTeIbCTBA MATEMATUYECKUX
(akTOB, BBHICTPaWBaTh APIYMEHTAINIO, IPUBOAUTH IPUMEPHI 1 KOHTPIIPUMEPHL;

000CHOBBIBAaTh COOCTBEHHBIE PACCYKICHHS,

— BbIOMpaTh crocol perieHus yueOHo! 3a1auu (CpaBHUBATh HECKOJIBKO BapUaHTOB
peteHwst, BRIOMpaTh Hanbosee MOIXOAAIINHA ¢ Y4ETOM CaMOCTOSTEIBHO BBIICTICHHBIX
KpUTEPUEB).

ba3oBble ucciaenopareabcKue AeiicTBH:

— WCTOJb30BaTh BOIPOCHI KAK UCCIICIOBATEILCKUI HHCTPYMEHT IMO3HAHUS;
(hopmynrupoBaTh BOIPOCHI, PUKCUPYIOITHE TPOTUBOPEUHE, MPOOIEMY, CAMOCTOSATEIHLHO
yCTaHaBJIMBATh HCKOMOE U JIaHHOE, (POPMUPOBATH TUIIOTE3Y, ApTYMEHTHPOBATH CBOIO

O30, MHCHHUC,

— IIPOBOJUTH IO CaMOCTOATCIIbPHO COCTABJIICHHOMY ILIIaHY HECJIOKHBIN OKCIICPUMCECHT,

7



HEOOJBIIIOE HCCIE0OBAHNE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTEMaTHUECKOTO O0OBEKTa,
3aBHCUMOCTEH 00BEKTOB MEXK Iy CO00IA;
— CaMOCTOSTEIFHO (hOPMYJIHPOBATH 00OOIIIEHHUS ¥ BBIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOTO

HaOII0IEHUS, UCCTIEI0BAaHUS, OLIEHUBAThH JOCTOBEPHOCTD MOJIYyYEHHBIX PE3YyIbTaTOB,
BBLIBOJIOB M 00OOIIEHUH;

— IMPOrHO3UPOBATH BO3MOXXHOC PA3BUTHUC MIPOLCCCA, a TAKIKC BbIIBUTI'aTh NPCAINIOJIOKCHUA
0 €ro pa3sBUTHU B HOBLIX YCIIOBHAX.

PabGora ¢ unopmaumeii:

—  BBISIBJISITH HEJOCTATOYHOCTh U H30BITOYHOCTHh HH()OPMAIINHU, JAHHBIX, HEOOXOIUMBIX
JUTSL peIeHUs 3a/1a4u;

— BBIOMpATh, AaHATU3UPOBATH, CHCTEMATH3UPOBATh U MHTEPIIPETUPOBATH WH(OPMAIIHIO
Pa3IMYHBIX BUJOB U (OPM MpeacTaBICHUS;

— BBIOMpaTh popmy npeacTaBieHus HHGOPMALIMK U WLTIOCTPUPOBATH pelllaeMble 3a1a4u
cXeMaMH, AMarpaMmMamu, HHOHM rpadukoil 1 ux KOMOWHAIUAMU;

— OLIEHUBATh HaAEKHOCTh MH(OPMALIUY IO KPUTEPUSIM, MTPETI0KEHHBIM YUUTEIEM WU
c(hOpMYJIUPOBAHHBIM CAMOCTOSTEIHHO.

2) VHnuseepcanvHvie KOMMyHUKamMue@Hble Oelicmaus obecneyugarom chopmuposaHHocms
COYUANBHBIX HABLIKO8 00YYAIOUWUXCAL.

OO0menne:

— BOCIPUHUMATh U (POPMYJIUPOBATH CYKJEHUS B COOTBETCTBUU C YCIOBHUSIMH M LEIIMU
OOLIeHHUSI; ICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MHCbMEHHBIX
TEKCTaX, NaBaThb IOSICHEHMSI MO XOIy PpELICHMs 3a7adyd, KOMMEHTHUPOBATh IOJIy4YEHHBIN
pe3yJbTarT;

— B Xo0/ie 00CYXJICHHS 337aBaTh BOIPOCHI 110 CYLIECTBY 00CYKIaeMOM TeMbl, TPOOIEMBbI,
pemaeMoi 3ajaud, BBICKA3bIBaTh MJCH, HAllEJICHHBIE Ha TOUCK PEIICHHS; COMOCTaBIAThH

CBOM CYXKICHHSI C CYXJIEHUSIMU IPYIMX YYacTHHUKOB JAMajora, oOHapyXuBaTh pa3ivyuue U
CXOZICTBO MO3UIIHI; B KOPpEKTHON opMe (HopMyIHpOBaTh pa3HOTIIACHs, CBOM BO3PAKEHUS;

— TPEICTABIATH Pe3yJIbTaThl PELICHHs 3a/a4d, SKCICPUMEHTA, UCCIICI0BaHHS, TIPOCKTa;
CaMOCTOSITENIbHO BBIOMpATh (OpMAT BBICTYIUICHHSI € y4ETOM 3a/a4 NPE3CHTALNH U
0COOEHHOCTEH ay TUTOPHH.

CoTpyaHn4ecTBo:

— I[IOHHUMATb U UCIIOJIB30BATh MIPCUMYIIICCTBA KOMaHJHOM 1 I/IH,I[I/IBI/I,Z[yaJIbHOfI pa6OTBI
IIpU pCIICHUN y‘le6HBIX MAaTEMATUYCCKUX 3a4a4,

— TPUHUMATH I1eJTb COBMECTHOH JIeATEILHOCTH, INTAHUPOBATH OPTAaHU3AIHIO COBMECTHOM
paboThl, pacmpeneisTh BUABI padoT, JOrOBapUBATHCS, 00CYKAATh MPOLIECC U PE3YIbTaT
paboThl; 00001IaTh MHEHHSI HECKOJIBKUX JIFOJICH;

— Y4acTBOBAaTh B IPpyHMHOBBIX opmax paboThl (00CYyk)AeHHs, 0OMEH MHEHHIMH,

MO3rOBbI€ IITYPMBI U Jp.);



—  BBIIOJHATH CBOIO YacTh pabOTHl M KOOPAMHUPOBATH CBOM JICHCTBUSA C IPYTHMHU

YJICHAMHU KOMaH/bI,

— OI€HHUBATh KA4CCTBO CBOCTO BKJIaJa B O6LI_II/II>'I IMPOAYKT IO KPUTCPUAM,
C(I)OpMy.TII/IpOBaHHBIM Y4aCTHUKaMU B3aHUMOJICHCTBUS.

3) Vnusepcanvhvie pecynamugnsle oelicmsus 0becneuusarom opmuposanue cmMolClo8blx

YCMAaHOBOK U HCUSHEHHbIX HABLIKOE JIUYHOCNIU.

Camoopranmsanms:

CaMOCTOSITENIbHO COCTABJISITH IIJIaH, aITOPUTM PELEHUS 3a7auu (WU €ro 4acTh), BHIOMPATh
CHoco0 perIeHus ¢ y4éToM UMEIOLIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PELICHUH ¢ y4€TOM HOBOI MH(OpMAIHH.

CaMOKOHTPOJIb:

— BIIQJIETh CIIOCOOAMHU CAaMONIPOBEPKH, CAMOKOHTPOJIS ITPOIecca U pe3yibTaTa perieHus

MaTeMaTHUYECKOM 3a1auH;

— HOpCABUACTb TPYAHOCTHU, KOTOPHIC MOT'YT BO3HUKHYTD IIPpU PCIICHUU 3a/la4d, BHOCUTDH
KOPPCKTHUBLI B ACATCIbHOCTh HAa OCHOBC HOBBIX O6CTOHTCJ’IBCTB, Haﬁ,ﬂeHHBIX OI_I_II/I6OK,

BBISIBJIEHHBIX TPYJIHOCTEW;

— OLICHMBATh COOTBETCTBHE Pe3yJIbTaTa ACATEILHOCTH IIOCTABICHHOH LIEIN U yCIOBUSM,
OOBSICHATH PUYMHBI JOCTIKEHUS WM HEAOCTHKCHHS 1IEJIN, HAXOJUTh OIIHOKY, 1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIIBITY.

MNPEAMETHBIE PE3YJIBTATHI

OcBoenne yaeOHOTO Kypca « Anredpa» 9 kmacc JoKHO 00ecednBaTh TOCTHKEHUE
CJIEAYIOUIMX TPEAMETHBIX 00pa30BaTEIIbHBIX PE3yJIbTATOB!

HepagencrBa

Pemath nuHeiiHbIe HEpaBEHCTBA, KBaIpaTHbIE HEPABEHCTBA; M300pakaTh pellieHue
HEPaBEHCTB Ha YHCIIOBOW MPSIMOM, 3aITUCHIBATH PEILIEHUE C TIOMOIIBI0 CHMBOJIOB.

Pemiate cucteMbl JIMHEMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOUAIOIINE KBAJIPaTHOE
HEPABEHCTBO; N300pakaTh PeIlleHNEe CHCTEMbI HEPABEHCTB Ha YMCIIOBOH MPSMOH, 3aHCHIBATH
pEIIEHNE C TIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPH PEIICHUN PA3IMYHBIX 3a7a4.

DyHKUNH

Pacmnio3naBats (I)YHKI_II/II/I HU3YYCHHBIX BUIOOB. IToxa3pIBaTh CXeMATHYECKHU PACIIOJJIOKCHUC HA

KOOPJIMHATHOM IJIOCKOCTHU TpaduKOB

Ctpoutb u n300paxarb CXeMaTHYECKH rpadUKu KBaJpaTHUHBIX (DYHKIHIA, OUCHIBATH
CBOICTBA KBaIPaTUYHBIX (DYHKIUH, ONMCHIBATh CBOMCTBA KBAAPATHYHBIX (DYHKITHI 1O UX
rpadgukam.

PacrioznaBaTh KBagpaTuyHy0 QyHKIHIO 10 (hOpMyIie, IPUBOAUTH MPUMEPHI KBAaIPAaTUUHBIX
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(byHKUMN U3 pealbHON KHU3HH, GU3UKU, TEOMETPUH.

ApudmMernueckasi ¥ reoMeTpHUYeCKasi IPOrpeccCuu

Pacnio3HaBaTh apupMETHIECKYIO U TEOMETPUIECKYIO TIPOTPECCUH TIPH Pa3HBIX criocobax

3aaHuUsl.

BhINONHATE BRIYUCICHHS C HCIIONBb30BAaHUEM (hOPMYJI 11-20 WiieHa apu(MeTHIecKoi u

FeOMETPUYECKOU IIPOrPECCUl, CYMMBI IIEPBBIX /1 WICHOB.

Pemats 3a1a4u, CBA3aHHBIC C YMCJIOBBIMU IMOCICA0BATCIBPHOCTAMH.

JJ1IeMeHTBI HpHKJIa)IHOﬁ MaTeMaTHUuKH.

Maremarnueckoe MOJEIHMPOBaHUE. 3a/1aun Ha JBUKEHUE U paboTy.
DneMeHTapHbIe MIPE/ICTABICHHUS, CBSI3aHHBIC C MPUOIMKEHHBIMU 3HAYCHUSIMH BEITUUHH.

BeposTHOCTE CitygaltHOTO COOBITHS;

TemaTnveckoe NJIaHUPOBAHUE:

KosmnuecTBo 4acoB JJIeKTPOHHbIE
Jlj;" HaumeHoBaHue pa3ie/ioB U TeM f)lémzl:fooBBabTI:;LHHe
nporpamMmb Beero Kourtp-e | IIpakr -e p
n padoThl | paGoThI pecypcsl
Ywucita ¥ BEIYUCICHUS Bubmorexa OK
. ) 9 1 https://m.edsoo.ru/7f419
JleiicTBUTEIIBHBIC YHCIIA. 408
YpaBHEHUS U HEPABEHCTBA Eubmorexa HOK
p p ' 22 1 https://m.edsoo.ru/7f419
Hepagencrso.
do8
bu6mmorexa [JOK
KBanpatuunas ¢pynxuus. yHKIuu. 26 1 https://m.edsoo.ru/7f419
do8
Bbu6mmorexa [JOK
YucioBbIe HOCIEN0BATEIILHOCTH. 15 1 https://m.edsoo.ru/7f419
do8
Bbu6mmoreka [JOK
DJIeMEHThI NPUKIIATHOW MATEMATHKHU. 20 https://m.edsoo.ru/7f419
do8
bubnnoreka IIOK
[ToBTOpEHME. 10 https://m.edsoo.ru/7f419
do8
Hroro: 102 4 0
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IloypouHoe niiaHupoBaHue:

Ne TeMa ypoka aaTra | KOJI-BO
n/n K/p
Yucaa u BblunciaeHus. JledcTBUTeIbHbIE YHCIA. — 9 Y.
1 BxoaHasi KOHTpoJibHAsE padoTa. 1
2 Pabota Han ommbkamu. [loHsITHE palMOHAIBLHOTO YHCTIA.
3 ApudmMernueckue IeWCTBYs C pallMOHAIbHBIMH YHCIIAMHU.
4 ApudmMernueckue IeUCTBH C YUCTAMHU.
5 ApudmMernueckue IeUCTBHsI C YUCTAMHU.
6 Apudmerndeckue ASHCTBHS C YHCIaAMHU.
7 CpaBHeHME, yHIOPSIOYMBAHUE PALUOHATIBHBIX YHCEIL.
8 CpaBHeHUE, yHIOPSI0UYMBAHUE PALIMOHATBHBIX YHCEIL.
9 Peseps.
I'm-1 | YpaBHenusi u HepaBecTBa. HepaBencrBa — 22 u.
10 Pemenne nMHEHWHBIX YpABHEHUM.
11 Peuiennie ypaBHEHUM.
12 Perienne ypaBHEHUH.
13 Pemienne KBalpaTHBIX YpPaBHEHUU.
14 Peurenne ypaBHeHUN.
15 YucnioBeie HepaBeHCTBA. J[0Ka3aTeIbCTBO HEPABEHCTB.
16 OCHOBHBIE CBOWMCTBA YUCIOBBIX HEPAaBEHCTB. [IpuMeHenune
CBOICTB YHMCJIOBBIX HEPABEHCTB.
17 CnoxeHHe U YMHOKEHHE YUCIOBBIX HEPABEHCTB.
OueHuBaHue 3HAYCHUN BBIPAKECHUMN.
18 HepaBeHcTBa ¢ 01HON TEPEMEHHOI.
19 UuclioBbIE TPOMEKYTKH.
20 UucaoBble MPOMEKYTKH.
21 HauGosiplliee 1 HaMMEHbLIEE 1[eJI0€ 3HaYE€HUE HEPABEHCTB.
22 3agaHus ¢ mapaMeTpaMmu. PereHns HepaBeHCTB ¢ OJHOM
MIEPEMEHHOM.
23 Cucrembl JINHEMHBIX HEPABEHCTB C OJHON NEPEMEHHOM.
24 Pemienue cucrem.
25 Pemienre 1BOMHBIX HEPABEHCTB.
26 Pemienne HEpaBEHCTB ¢ MOIYJIEM.
27 Pemenune 3amanuii.
28 O6o0maromuii ypox.
29 KourpoasHas padora Ne 1: «HepaBeHncrBa» 1
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30 Peseps.

31 Peseps.

I'm-2 | KpaapaTuunas pyHkuus — 26 4.

32 [ToBTOpEHUE CBEIEHUI O (QYHKLIUH.

33 OO6uacTh onpeiesIeHUs: 1 MHOXKECTBO 3HAUCHUM (PYHKIUH.

34 CrniocoObI 3a1aHusl QYHKIIHH.

35 ['paduky KycOuHBIX PYHKIUH.

36 Kak nmoctpouts rpaduk ¢pynkimuu  y=kf(x) wu
y =1{(x) + b, ecnu u3Becren rpadux pynkuun y = f(x)

37 Peseps.

38 KBagpatuunas QyHkuusl.

39 ['paduk U cBOICTBA KBaApaTUYHON (PYHKIIMH.

40 [TocTpoeHue rpauKkoB KBaIpaTUIHON (DYHKITHH.

4 ['pacduueckoe perieHre ypaBHEHHU.

42 [IpuMeHeHue rpaguKoB KBaJApaTUUHON (DYHKIIUU MPU
pEIICHUH 3aJaHHH C TapaMeTpamu.

43 O6o0maromnuit ypox.

44 KBanpaTHbie HEpaBEHCTBA.

45 Pemienre KkBaApaTHbIX HEPABEHCTB.

46 MeTon MHTEPBAJIOB.

47 Meton nHTEpPBAIIOB.

48 Penienne kBagpaTHBIX HEPABEHCTB.

49 Cucrembl ypaBHEHUN C ABYMsI IEPEMEHHBIMU.

S0 ['pacdrueckuii METOT PEIICHUS] CHCTEM.

51 MeToz 1oICTAHOBKHU PELICHUS] CUCTEM.

52 Merton ci10)KeHUs PELICHUS CUCTEM.

53 MeTon 3aMeHbI TIEPEMEHHBIX PEIICHUSI CUCTEM.

54 Pemenus cucrem.

55 Perrenune 3a1a4 ¢ TOMOIIBIO CUCTEM.

56 Pemenue 3anau.

57 Kontpoabnasi padora Ne 2: «PemieHne KBagpaTHbIX
HEepPaBEeHCTB)

I'm-4 | Yucaosble mocjaenoBaTeJabHocTH — 15 4.

58 YucnoBast nOCIEN0BATENBHOCTb.

59 CrnoBecHBIN U peKYpPEHTHBIN CIIOCOOBI 3a1aHusl PYHKIIUH.

60 Apudmernueckas nporpeccus. Popmysa n-ro yieHa.
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61

XapaKTEpUCTUYECKOE CBOMCTBO.

62 dopmysia CyMMbI WICHOB KOHEUHOU apu(MeTHIECKON
MIPOTPECCUH.

63 ["'eomeTpuueckas nporpeccusi. Popmysia n-ro wieHa.

64 Pemienue 3a1a4 Ha opMyITy n-TO YieHa TEOMETPUUECKON
MIPOTPECCUH.

65 dopMmyIia CyMMBbI YJIEHOB KOHEYHON F€OMETPUUYECKOMN
MIPOTPECCHH.

66 CymMa OeCKOHEYHOM T€OMETPUUYECKON TPOTPECCHH.

67 Pemenune 3amau

68 Pelienue 3ananuid.

69 Pemenne 3amanuil.

70 Pemienue 3a1au

71 Pemenune 3amau

72 Kountpoabnas padora Ne 3: «UucsaoBbie
MOCJIeI0BATEJILHOCTH.»

I'm-3 | DaeMeHTHl NPUKJAAHOI MaTeMaTuKH — 20 4.

73 PaGota nan ommOkamu.

74 MaTemMaTuyecKoe MOJEIHPOBAHUE.

75 3agauyn Ha IBUIKEHUE.

76 3agauyy Ha IBUIKEHUE.

77 3aJauu Ha IBUKCHHUE.

78 3agauyn Ha IBUIKEHUE.

79 Pemenune 3amau.

80 Peuienne 3anay.

81 3agaun Ha paboTy.

82 3amauu Ha padoTy.

83 3amaun Ha padoTy.

84 3anauu Ha padoTy.

85 [IpotieHTHBIE PACUETHI.

86 Tpu oCHOBHBIE 337]a4X HA MTPOLICHTHI.

87 Pemrenue 3amau.

88 Pemenue 3amau.

89 [IpocThie U CII0KHBIE TPOLICHTHI.

9 Peuienue 3a1a4.
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91 Peseps.
92 Peseps.
IHoBTOpenue. — 10 4.

93 Pemenue 3amauy.
94 Pemenue 3amau.
95 Pemenue 3amay.
96 Pemenue 3amanuii.
97 Pemenue 3amanuii.
98 Pemenue 3amanuii.
99 Pemenue 3amanuii.
100 Peseps.

101 Pezeps.

102 Pe3eps.

Hroro: 102 yaca

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

9 KJIACC
Kon IIpoBepsiemble mpeAMeTHBIE Pe3yIbTAThI OCBOCHUS
NPOBEPSIEMOr0 | OCHOBHOI 00pa30BaTe/IbHOM IPOrPpaMMbI OCHOBHOI'O
pe3yJbTara 0011ero oopasoBaHus
1 Yucna u BeIYUCICHUSA
- CpaBHUBaTh U  yHOPSJOYMBATH  pAlMOHAIIBHBIE U
' UppallOHAIbHBIE YUCIa
BrimonHATs apudmeTnyeckue JNEHUCTBUSA c
- paUMOHAJIBHBIMA ~ YHCIAMH,  COYeTass  yCTHBIE U
' NUCbMEHHbBIE MPUEMBI, BBINOJIHATH BBIUMCICHUS C
UPpPaLMOHAIBHBIMU YHCIaMU
13 HaxonuTh 3HaYeHUs CTENEHEN C LEIbIMU NTOKA3aTeIsIMU U
' KOPHEM, BBIYUCIISTh 3HAYEHUS YUCIIOBBIX BBIPAKEHUI
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1.4

OKpyriaTh  JCHUCTBUTEIBHBIE  YWCIA,  BBINOJHSATH
MPUKHUJIKY PE3yJbTaTa BBIYMCICHUN, OLEHKY YHCJIOBBIX

BBIPAKCHU U

YpaBHEHNS U HEPABEHCTBA

2.1

PemaTe nuHeliHbIE U KBAaIpaTHBIE YPABHEHUS], YPABHEHHS,
CBOJSIIIMECS K HUM, MPOCTEHIINE TPOOHO-PAIMOHATBHBIC

YpPaBHEHHUS

2.2

Pemare cucremsl ABYyX JIMHEWHBIX YPaBHEHUH C JBYyMs
IIEPEMEHHBIMU U CUCTEMBI JIByX YPAaBHEHUH, B KOTOPBIX

OJHO YPAaBHCHHC HC ABJISACTCA JIMHEWHBIM

2.3

PemaTte TeKCTOBBIE 3a/auu alreOpandecKuM CIocoOoM C
NOMOIIBIO COCTABJIEHUS YPABHEHUS WA CUCTEMBI JBYX

YPaBHEHUH C IBYyMS IIEPEMEHHBIMHU

24

IIpoBoauTh DpPOCTEHIINE WCCIACAOBAHUSA YPABHECHUU W
CUCTEeM ypaBHEHHWH, B TOM 4YHCIE C MPUMEHEHHUEM
rpaduueckux npejacTaBiIeHUi (HampuMep, yCTaHaBIUBATh,
UMEET JIM ypaBHEHUE WM CHCTeMa ypaBHEHUI pelIeHHUS,

€CJIM UMEET, TO CKOJIBKO)

2.5

Pemars JIMHEWHBIE HEPABEHCTBA, KBaJIpaTHbIC
HEpPAaBEHCTBA, H300pakaTh pEIICHUE HEPAaBCHCTB Ha
YHCJIIOBOM TIPAMOM, 3aIMCBHIBATH PEIIEHUE C IOMOUIBIO

CHUMBOJIOB

2.6

Pemath cuCTEMBl JIMHEHHBIX HEPABEHCTB, CHUCTEMBbI
HEPABEHCTB, BKJIIOYAIOIIME KBaJApaTHOE HEPABEHCTRBO,
n300pakaTh pPEIICHNe CUCTEMbl HEPABEHCTB HA YUCJIOBOM

HpﬂMOfI, 3aIIMChIBATh PCIICHUC C ITIOMOIIBIO CHMMBOJIOB

2.7

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUM Pa3IUYHBIX
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3agad

OyHKIMU

3.1

Pacno3naBaTh (QyHKIMU U3y4eHHBIX BHUJOB. [loka3piBaTh
CXEMaTUYECKH  pacCIHOJOKEHUE  Ha  KOOPAMHATHOM
IUIOCKOCTH TrpagukoB GyHKIUM Buaa: y=kx, y=kx+b,
y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT 3HaYCHUU

KO3((PUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIMIA

3.2

[Toka3biBaTh CXeMaTHU4eCKU pacnosIokeHue Ha
KOOPJIMHATHOM IJIOCKOCTH TpauKoB (QYHKLUMI BUAA y =

YX, y = |x| u onrchIBaTh CBOMCTBA (PyHKIIHIT

3.3

Crpouth © wu300pakaTh CXEMaTUYECKH TpaduKu
KBAJIPATUYHBIX byHKINA, OIMCBIBATH CBOWCTBA

KBaJpaTUYHBIX (DYHKLHI 110 UX rpapukam

34

Pacno3naBath KkBajpaTHuHylo (GyHKIUIO 10 ¢dopmyle,
OPUBOJUTH TMPUMEPHI  KBAIPATHUHBIX (QYHKIUH U3

peanbHOM KU3HU, PUBUKHU, TEOMETPUH

ApubdmMernueckast ¥ reoMeTpuUIecKasi Mporpeccuun

4.1

Pacno3naBath apupMETHUYECKYI0 U T'E€OMETPHYECKYIO

IIPOTPECCUU NPHU PA3HBIX CIIOCOOAX 3aaHuUs

4.2

BBINOTHATE BBIUKCIEHMSI C UCTIONB30BAaHUEM (POPMYJI 1-TO
yjieHa apu(METUYECKON M NeOMETPUUECKOW MPOrpeccuid,

CYMMEI IICPBBIX NI YJICHOB

4.3

N3o0paxkath ujeHbl MOCIEIOBATEIBHOCTH TOYKAMHU Ha

KOOPJAWHATHOW MJIOCKOCTH

4.4

Pematn 3aJgadu, CBA3aHHBIC C YU CJIOBbBIMH
IMOCJIICAOBATCIbHOCTAMUA, B TOM YHUCJIC 3aa4YU U3 peaHBHOﬁ

®KU3HU (C MCIOJB30BAHUEM KaJIbKYJIATOPa, HU(PPOBBIX
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TEXHOJIOTUH)

IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

9 KJIACC
Kon IIpoBepsieMbIH 3JIEMEHT COAEePKAHMSA
1 Yucna v BBIYMCIICHUS
. PanvionanbHple 4Wcna, HWppalMOHAIBHBIE 4YHUCIA, KOHEUHBIE U
' OeCKOHEUHBIE IECATUUHBIE POoOU
MHOK€ECTBO NEHUCTBUTEIIBHBIX YHCEN, IEUCTBUTEIBHBIC YHCIIA KaK
- OCCKOHEUHbIE  JCCATHYHBIE JApoOM. B3aumHO  0JHO3HAYHOE
‘ COOTBETCTBHE ME¥KJY MHOKECTBOM JICCTBUTENbHBIX YHCEN U
KOOpJIMHATHOM TNpsimMoii. CpaBHEHUE JEUCTBUTEIBHBIX YUCEI
1.3 Apudmerrnueckue AEHUCTBUS C ICUCTBUTEIBHBIMU YUCIAMU
N3mepenus, npuOIMKeHUs, OIEHKH. Pa3Mepbl  0OBEKTOB
OKPYXKaUIEro MHUpA, JIMTEIBHOCTh IPOLIECCOB B OKPYXKAIOUIEM
1.4 mupe.  [lpubnmwxéHHoe  3HAYEHHE  BEJIMYMHBI,  TOYHOCTH
npubnmxenus. Okpyrinenue yucen. llpukuaka u  oOIleHKa
PE3yabTaTOB BBIYMCIECHUMN
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 YpaBHEHUS C OJHOM IIEPEMEHHOU
)5 JluneniHoe ypaBHeHue. PemieHue ypaBHEHHMM, CBOISIIMXCA K
' JIMHENHBIM
53 KBagpatHoe ypaBHeHue. PemeHue ypaBHEHMM, CBOIAIIUXCA K
' KBaJpPaTHbIM
o4 buksanparHoe ypaBHeHue. [IpumMepsl pelieHus ypaBHEHUM TPEThEH
' Y YETBEPTOM CTEIIEHEN Pa3JI0KEHUEM HA MHOKUTEIN
2.5 Pemenue apoOHO-paliMOHAIbHBIX YpaBHEHUI

17




2.6

Cucrembl ypaBHEHUN

2.7 YpaBHeHUE C IBYMsI IEPEMEHHBIMU U €Tr0 Tpaduk

)3 Pemienue cucremM ABYX JIMHEMHBIX YPAaBHEHUHM C  JByMs
' MIEpPEMEHHBIMU

’ 0 Pemenne cucrem AByX ypaBHEHHH, OJTHO M3 KOTOPBIX JIMHEHMHOE, a
' JPyTro€ — BTOPOU CTENECHU

510 ['paduueckass uHTEpHpeTanUsi CUCTEMbl ypaBHEHUH C JByMs
. EPEMEHHBIMU

2.11 Pemienue TeKCTOBBIX 3a/1a4 anredpandyeckum crocooom

2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA

2.13 Pemienne mUHEWHBIX HEPABEHCTB C OJHOW IEPEMEHHOMN

2.14 Pemrenne cucreM TMHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHOMN

2.15 KBanparHbie HEpaBeHCTBA

516 ['padmueckas uHTEpHpeTansi HEPABEHCTB U CUCTEM HEPABEHCTB C
' JIBYMsI IEPEMEHHBIMU
3 OyHKIUH

31 KBanparnunas ¢Qynkuus, e€ rpapuk u cBoiictBa. [lapabomna,
' KOOPAMHATHI BEPIIUHBI IapadoJibl, OCb CUMMETPHUH MapadoIIbl

3.2 ['paduku pynkuuit y=kx, y=kx+b 1 ux cBoicTBa

3.3 ['paduku bynkumii y=k/x, y = x° 1 X CBOMCTBa

34 ['paduxm pyHKIMIA , ¥ UX CBOWCTBA
4 YucnoBsle MOCIEA0BATEIBHOCTH

Onpenenenue u CIIOCOOBI 3a7aHUs YHCIOBBIX
4.1 IIOCJIE0BATENBHOCTEN. 3ananue ITOCJIEA0BATENBHOCTH
peKyppeHTHO# dhopmyIioit u GpopmyIioit n-ro uieHa

4o Apudmernueckas IIPOTPECCHS. DopMyJIbI n-ro YJIeHa
' apu(PpMETUYECKOI MPOrpeccuu, CyMMbI IEPBBIX 11 YJICHOB

4.3 ['eomeTpuueckas IPOTPECCHUS. DopMmyJibl n-ro YJIeHa
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r€OMETPUYECKON MTPOTPECCHH, CYMMBI IIEPBBIX /1 YJICHOB

N300paxkeHne 4IeHOB apu(PMETHUYECKOM ¢ TeOMETPUUYECKOU
4.4 MPOTPECCU TOUYKAMH HA KOOPAMHATHOM IIOCKOCTH. JIMHENHBIN U

AKCIIOHEHIUAJIBHBIA POCT

4.5 CnosxHbI€ IPOLEHTHI

HPOBEPAEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
ITPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

IIpoBepsieMble TPeOOBAHUS K MPEeAMETHBIM

Kopn . .
pe3yJibTaTaM OCBOEHHSI OCHOBHOI1 00pa3oBaTe/IbHOIM
NPOBEPSIEMOr0
T0e60BAMIS MPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHUs HA
P ocHoBe ®I'OC
YMeHue  onepupoBaTh  MOHSATHUAMM: MHOYECTBO,

MOJIMHOKECTBO, ONEpallMd HaJ MHOYKECTBAMH; YMEHHE
ONepupoBaTh MOHATUSAMU: rpad, CBI3HBIN Tpad, aepeso,
1 LIUKJ, TPUMEHATh WX NpPH PELIEHUU 3aJady; yMEHUE
UCTOJb30BaTh TIpaUyecKoe MPEJCTABICHUE MHOXECTB
JUIsL ONMCAaHUSl PealbHBIX IPOLECCOB W SIBICHHUM, IpPH

pElIeHUH 3324 U3 IPYTUX Y4eOHBIX IPEIMETOB

YMeHue  onepupoBaTh  MOHSATUSIMHU:  ONPEACIICHHUE,
aKcuoma, Teopema, JOKa3aTeNbCTBO; YMEHUE
2 pacno3HaBaTh MCTUHHBIE U JIOKHBIE BBICKA3bIBAHMS,
MPUBOJAUTE TPUMEPBI U KOHTPIPUMEDPHI, CTPOUTH

BBICKA3bIBAHUA U OTPHULIAHUA BBICKa3bIBaHU

3 YMeHue onepupoBaTh MOHATHUSAMU: HATYPAJIbHOE YHCIIO,
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MPOCTOE€ M COCTABHOE YHCIIO, ACIUMOCTh HATYPAIbHBIX
yuces, NPU3HAKKA JIETMMOCTH, LEJII0€ YHUCIO0, MOIYJb
yuciaa, OOBIKHOBEHHAas JApoOb W JecAaThudHas JpoOb,
CTaHJAPTHBIM  BUJ  YHCJA, pPAUMOHAIBLHOE  YMCIIO,
UPPALMOHAIIBHOE YHUCIIO0, apu(PMETUYECKUA KBaAPATHBIN
KOpEHb; YMEHHE BBINOJHITh JCHUCTBUS C YHUCIAMHU,
CpPaBHUBATH U YIIOPSAI0YMBAThH YKCIIA, PEACTABIIATH YUCIIA
HAa KOOPAWHATHOM MNPSIMOW, OKPYIVISATH YHCIA; YMEHHE

ACJIaTh HPUKUIAKY U OICHKY PC3yJibTaTa BBIUKCJICHUI

YMeHue onepupoBaTh MOHSITUSMH: CTENEHb C LEJIbIM
nokasareneM, apuMeTHUecKui KBaJpaTHBIA KOPEHbD,
MHOTO4YJIeH,  aire0pamyeckas  JIpoOb,  TOXJIAECTBO;
3HAKOMCTBO C KOpPHEM HATypajJbHOM CTEeneHu OOoJblie
SAVHUITBI, YMEHHUE BBIONHITH Pacd€Thl 1Mo (opMyiam,
npeoOpa3zoBaHus LETIBIX, JPOOHO-pAITMOHATBHBIX
BBIDAKCHUA W BBIPAXKECHUM C KOPHSMH, pPA3JI0KEHUE
MHOTOYJIEHa HA MHOXHUTEIM, B TOM 4YHCIE C
UCIOJIb30BaHUEM  (OpMYJ  Pa3HOCTHM  KBaJpaToB U

KBaJlpaTa CyMMBbI U Pa3HOCTHU

YMeHue onepupoBaTh NOHATHUAMH: YUCIOBOE PABEHCTBO,
YPaBHEHHE C OJTHOM MEPEMEHHOM, YNCIOBOE HEPABEHCTBO,
HEPABEHCTBO C NIEPEMEHHOM; YMEHHE PEIIaTh JUHEUHBIE U
KBaJIpaTHbBIE YpaBHEHUS, JIpOOHO-paIMOHATHHBIC
YpPaBHEHUsT C OJHOW TIEPEMEHHOM, CHUCTEMBI JBYX
JIMHEMHBIX YPaBHCHUM, JIMHEHWHBICE HEPABEHCTBA U UX
CUCTEMBI,  KBaJ[paTHble U  JIPOOHO-pAIMOHATIBHBIC
HEPAaBEHCTBA C OJHOM NEPEMEHHOM, B TOM 4YHUCIIE IIPU
pELIeHUM 3a/1a4 U3 JIPYyIuX MPEeIMETOB U NPAKTUYECKUX
3a/1a4; YMEHHUE HUCIIOIb30BaTh KOOPAUHATHYIO NMPAMYIO U

KOOPAWMHATHYIO INIOCKOCTL IJIA I/I306pa}KCHI/I5{ peHICHI/Iﬁ
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YpPaBHEHHM, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MTOHATHUSMU: (yHKIUSA, Tpaduk
GyHKIHIH, HYJIH byHKIHIH, MIPOMEKYTKH
3HAKOIIOCTOSIHCTBA, MPOMEXYTKH BO3pacTaHus, yObIBaHUS,
HauOoJIbIlIee ¥ HAMMEHbIIEe 3HAUCHU (DYHKLIUU; YMEHHE
ONEpPUPOBAThH MOHATHAMU: IMpsiMasi MPONOPLUOHAIBHOCTD,
JIUHEWHass (QyHKUMs, KBaapaTHdHas (yHKuusA, oOpaTHas
IPONOPLUUOHATIBHOCTh, Mapabona, TunepOosa; yMeHHe
CTpOUTh TpaduKku (PYHKIUN, UCHOIB30BATh IPAPUKU IS
OTIpEeICTICHUS] CBOMCTB TMPOIIECCOB M 3aBHCUMOCTEH, AJIs
pelieHuss 3adad M3 JPYrHX YYEeOHBIX TMPEAMETOB H
peallbHOM  JKM3HM;, YMEHHE BBIpaXatb (opmynamu

3aBUCUMOCTHU MCIKAY BCIIMYHNHAMU

YMeHue onepupoBaTh NOHATHUSAMU: MOCIENOBATEIBHOCTD,
apumeTnyeckas U reoMeTpruYecKas porpeccun; yMeHue
UCII0JIb30BaTh CBOMCTBA IMOCJIEI0BATEILHOCTEH, (hOPMYJIBI
CYMMBI M OOILIEro WieHa IPU PEIICHNH 3a1a4, B TOM YHUCIIE

3a/1a4 U3 APYrUX YU4eOHBIX MPEIMETOB U PEAIbHOM KU3HU

YMeHue pemath 3a/laud pa3HbIX TUIOB (B TOM 4HCIIE Ha
IOPOLIEHTHI, JOJMM W YacTH, MABMXEHHE, pPaboTy, IEHY
TOBApOB M CTOMMOCTb MOKYIIOK W YCIyT, HaJOTH, 3aJa4u
U3 00JacTH yOpaBJICHHUS JUYHBIMU U CEMEUHBIMU
dbrHaHCcaMu); YMEHUE COCTaBJISITh BBIPAKECHUS,
ypaBHEHMsI, HEPABEHCTBA U CUCTEMBI M0 YCJIOBHIO 3aJ1auH,
HCCIIEIOBAaTh  MOJIYYEHHOE  pEIIeHWEe U OlECHUBATh

HpaB}IOHOJIO6HOCTB INOJIYYCHHEIX PE3YyJIbTaTOB

YMeHue omnepupoBaTh MNOHATUSIMU: (urypa, TOUKa,
OTPE30K, MpsiMasi, JIy4, JIOMAaHas, yrojl, MHOTOYTOJIbHUK,
TPEYroJIbHUK, pPaBHOOEAPEHHBIH W  PaBHOCTOPOHHUU

TPEYrOJIbHUKH, MPSMOYTOJIbHBIA TPEYTroJIbHUK, MeAuaHa,
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OuCCeKTpHca U BbICOTA TPEYTrOJbHUKA, YETHIPEXYTOJbHUK,
napajyuieJorpaMM, pomO, TpSIMOYTOJIbHUK, KBajpar,
Tpaneuusi; OKpy>KHOCTb, KpyT, KacaTeJibHasi; 3HAKOMCTBO C
IPOCTPAaHCTBEHHBIMU (UTYpaMU; YMEHUE pellaTh 3aJ1auH,
B TOM YMCJIE W3 ITOBCEIHEBHOM JKW3HU, HA HAXO0XICHUE
r€OMETPUYECKUX BEIUYUH C NPUMEHEHHEM HW3YYEHHBIX

CBOMCTB (puryp u (hakToB

10

VYMeHue onepupoBarh MOHATUSIMU: PaBEHCTBO (Uryp,
PaBEHCTBO TPEYroJIbHUKOB,; napajjiebHOCTh U
NEPHEHANKYJISIPHOCTh TMPSAMBIX, YTOJd MEXKIY HPsIMbIMHU,
NEPHeHAUKYJIAp, HAKIOHHAsA, TPOEKIUs, noaoodue Quryp,
MOJAOOHBIE TPEYTrONbHUKHA, CUMMETPUS OTHOCHUTEIBHO
TOYKM M TPsIMOM; YMEHHE paclo3HaBaThb pPABEHCTBO,
CUMMETPUI0O M T1oao0ue ¢(uryp, napauieIbHOCTh H

NEPIEHAUKYJISIPHOCTD MPAMBIX B OKPYXKAIOLIEM MUPE

11

YMeHHe onepupoBaTh MOHATHUSAMH: JUJIMHA, PACCTOSHUE,
yroin (BelIMYMHAa YIVIa, CHHYC M KOCHUHYC YyIja
TPEYroJibHUKA), TUIOLIAJb; YMEHHUE OLIEHHBATh pa3Mepbl
MPEAMETOB U OOBEKTOB B OKPYXAIOIIEM MHPE; YMEHUE
NpUMEHATh  (opmMylbl  mepuMeTpa W IUIOLIATU
MHOT'OYTOJIbHUKOB, [UIMHBI OKPYKHOCTH M  IUIOLIAIU
Kpyra, oObeMa MpsIMOYTOJbHOIO MapajuleJenunena;
YMEHUE NPUMEHATh NPU3HAKH PABEHCTBA TPEYTOJIBHUKOB,
TEOPEMY O CYMME€ YIJIOB TpPEYroJIbHUKA, TEOPEMY
[Tugaropa, TPUTOHOMETPUUECKHE COOTHOLICHUS IS

BBIUMCIICHUS JIJIMH, PACCTOSIHUH, TUIOIIAAECH

12

YMenue n3o0paxars IIOCKUE GUTYpPBbl M UX KOMOMHAIIUH,
MPOCTPAHCTBEHHbIE (UTYPHl OT pPYKH, C IOMOIIBIO
YepTEKHBIX MHCTPYMEHTOB M 3JIEKTPOHHBIX CPEJCTB IO

TCKCTOBOMY WJIKM CUMBOJIBHOMY OIIMCAHHUIO
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13

YMenue OIICpUpoOBaTh IIOHATUAMM. IIPpsAMOYTOJIbHAs
CUCTEMA KOOpAWHAT, KOOPpAWHATBI TOYKH, BCKTOpP, CyMMa
BCKTOPOB, IMPOU3BCACHHUC BCKTOPA HA YHCJIO0, CKAJILIPHOC
IMPON3BECACHUEC BCKTOPOB; YMCHHUC HCIIOJIb30BATh BCKTOPLI
U KOOPpAWHATBI IJIs1 NMPCACTABJIICHUA OJAaHHBIX W PCHICHHA
3a/1a4, B TOM YHUCIIC M3 APYIux y‘-Ie6HBIX npcamMcToB H

peaAbHOM KU3HU

14

YMeHue onepupoBaTh IMOHATHSAMHU: CTOJOMKOBBIE U
KpYTOBbIE JMarpaMMbl, Ta0JIHIIBI, cpenHee
apupmMeTHIecKoe, Mearuana, HauboJbplIee U HauMEHbIIIee
3HAUEHHUS, pa3Max YUCIOBOro HabOpa; yMEHUE U3BIIEKATh,
MHTEPHPETUPOBaTh W MpeoOpa3oBbIBaTh HH(POPMAILIHIO,
OpEeICTaBICHHYI0O B TabJMIaX M HAa JAMarpammax,
OTPAXKAIOLyI0 CBOMCTBA U XapaKTEPUCTHKU pPEATbHBIX
OpOLECCOB M SIBIEHWH;  YMEHHME  paclo3HaBaTh

HN3MCHYUBLIC BCIIMYHMHBI B OKPYXKAIOICM MHPC

15

YMeHHe OnepupoBarh NOHATHUSAMU: CIYYaWHBIA OIBIT
(ciy4ailHBIA  9KCHEPUMEHT), 3JEMEHTAapHOE COOBITHE
(3JIeMEeHTapHBIN HUCXOJ) CIYyYalHOTO OIbITa, Cly4yaiiHOe
COOBbITHE, BEpPOSATHOCTh COOBITHS; YMEHHE HAaXOJUTh
BEPOSITHOCTH ~ CIy4YalHBIX COOBITUA B  ONBITax C
PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUSMU; YMEHHE
pelmiath 3a7a4d METOJIOM OpPraHU30BaHHOTO Iepedopa u C
UCIIOJIb30BAaHUEM  IIpaBUJla  yYMHOXEHHS;  YMEHHE
OLIEHHMBATh BEPOSATHOCTU PEAJbHBIX COOBITUI U SBICHHIA,
NOHMMAaThb  pOJIb  IPAKTUYECKH  JOCTOBEPHBIX W
MaJOBEPOSITHBIX COOBITUM B OKpYXalollleM MHUpPE U B
’KU3HU; 3HAKOMCTBO C TMOHSATUEM HE3aBUCHUMBIX COOBITHIA;
3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCEJ U €ro pOjbio B

MAaCCOBBIX ABJICHUAX
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16

YMeHue BbIOUpATh MOAXOASAIIUN H3YYEHHBIM METOJ s
pelIeHus 3a7a4yu, IPUBOJUTH IIPUMEPHI MATEMATUYECKUX
3aKOHOMEPHOCTEN B MPUPOAE W KU3HH, PACIO3HABATH
NpOSIBJICHUE  3aKOHOB  MAaTeéMaTMKU B  MCKYCCTBE,
ONUCHIBATh  OTJECIbHBIE  BBIJAIOIIMECS  PE3YJbTAThI,
MOJYYEHHBIE B XOJI€ PAa3BUTHsA MATEMAaTUKU KaK HAyKH,
MPUBOJAUTH TPUMEPHI MATEMAaTUYECKUX OTKPBITUA U HX

ABTOPOB B OTEYECTBEHHOW U BCEMUPHOU UCTOPUU

INEPEYEHD 2JIEMEHTOB COJAEPXAHUS, ITIPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMbli 3JIEMEHT COAEePKAHUSA
1 Yucna v BEIYUCICHUS
1.1 HarypanbHble u niensie uncina. [Ipu3Haku 1eIMMOCTH LIEJIbIX YHUCET
5 OOBIKHOBEHHBIE U JECATUYHBIC IPOOH, MPOIEHTHI, OCCKOHEYHBIC
. NePUOJNYECKUE IPOoOH
3 PaunonanbHbie qucia. Apudmernueckue onepauu c
. palMOHAILHBIMH YHCIIAMU
14 JeiicTBuTeNbHBIE ~ yuCHa.  ApuUMETHUYECKHE  Olepaluud  C
' JNEHUCTBUTEBHBIMU YUCIAMU
s [TpubnmKEHHbIE BBIYMCICHUS, MpaBUa OKPYIJICHUS, MPUKHUAKA U
' OILIEHKA pe3yJIbTaTa BEIYMCICHUI
2 Anrebpandeckue BoIpaKSHUS
2.1 BykBeHHBIE BbIpaXeHUS (BbIPAKEHUS C IEPEMEHHBIMM )
55 Crenenbp ¢ 1enbiM mnoka3zatenemM. CTeneHb ¢ palMOHAIBHBIM
' nokazareneM. CBOMCTBa CTENEHU
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2.3

MHoroujieHbl

2.4 Anredpanueckas Ipoob
) s ApubdmMeTnuecknii KOpeHb HaTypaldbHOW cTemneHu. JleWcTBus cC
. apu(pMETHYECKUMU KOPHSMU HATypaJIbHON CTENEHU
3 VYpaBHEHUS 1 HEPABEHCTBA
- Ilensie wu  apoOHO-panMoHaNbHBICE ypaBHEeHHs. CHCTEMBl W
. COBOKYIIHOCTH YPaBHECHUI
25 Lensie u apoOHO-panmoHalibHbIE HepaBeHCTBA. CucTeMbl H
. COBOKYMHOCTH HEPABEHCTB
3.3 Perienne TeKCTOBBIX 3a1a4
4 UucnoBsle MOCIE0BATEIbHOCTH
4.1 ITocnemoBaTeIbHOCTH, CITOCOOBI 3aTaHUS TTOCIIEI0BATEILHOCTEH
49 Apudmernueckas ©u reomeTrpuyeckas mporpeccuu. Dopmyna
. CJIOXHBIX MTPOLIEHTOB
5 DOyHKIUU
®OyukIus, cnocoOwl 3amanns QyHkiuu. ['padux ¢pyakmnun. O6mactb
OTIpENICICHUs] U MHOKECTBO 3HaueHui (yHkumu. Hymu dyskmmm.
5.1. [IpomexyTku 3HaKomoctosiHcTBa. [IpoMeKyTKM MOHOTOHHOCTH
¢byakun. Makcumymbl U MUHHUMYMBI (GyHKIuu. Haubonbiiee u
HaMMEHbIIIee 3HaUCHUE QYHKIIMU HA TIPOMEKYTKE
6 KoopavHatel Ha mpsMOM U TJIOCKOCTH
6.1 KoopnunaTtHas npsmas
6.2 JlekapTOBBI KOOPAMHATHI Ha TIOCKOCTH
7 I'eomeTpus
7.1 ['eomeTpuyeckue GpUrypbl 1 UX CBOMCTBA
7.2 TpeyrosibHUK
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7.3

MHOroyroJIbHUKH

7.4 OKpY>XHOCTb U KPYyT
7.5 N3MepeHre reoMeTpuyecKnX BeJIMYUH
7.6 BekTopsl Ha miiockocTu
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