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ITosicHuTeIbHAS 3aIUCKA
HopmatunBHo-npaBoBasi 6a3za

Pabouas mporpamma cocTaBjieHa B COOTBETCTBUU CO CIEAYIOUIMMH HOPMATUBHO-TIPABOBBIMU U
WHCTPYKTUBHO-METOJMYECKUMU JTOKYMEHTAMMU:
®denepanpubiii 3ak0oH 0T 29.12.2012 No 273-®d3 (mocn.pen.) «O6 obpazoBanum B Poccuiickoit
denepauuny;
dyHIaMEeHTAIbHOE PO COoAepIKaHUs o0mero odpazoBanus: npoekT / moa pea. B.B. Kosmosa, A.M.
Konnakosa. — M.: IIpocBemienue. 2014;
[Ipuka3z MunucrepctBa npocsemernust PO ot 31.05.2021 1. Ne287 «O0 yrtBepkaeHun (enepaibHOro
rOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTAHAAPTa OCHOBHOTO OOILEro 00pa3oBaHM»;
IpUMepHasi OCHOBHasi oOOpa3oBaTeibHas MporpaMma OCHOBHOTO o0miero obOpa3zoBaHusi: ono0peHa
pemieHreM  (eaepasbHOrO  y4eOHO-METOJIMYECKOTO O0BEJUHEHUs 1o o0ImeMy o0pa3oBaHHUIO
(mporokon ot 8 ampens 2015 r1.Nel/15), pasmemennas Ha caiite «Peectp mpumepubix OOII»
http//fgosreestr.ru;
npuka3 MunucrepcrBa mpocenieHus Poccuiickoit ®enepauuu ot 22 mapra 2021 r. Nell5 «O6
YTBEPXKACHUM TOPSIKA OpraHu3allid M OCYIIECTBICHUS OO0pa30BaTEIbHOM JEATETBHOCTH IO
OCHOBHBIM 00111€00pa30BaTeNbHBIM IPOTpaMMaM — OOpa3oBaTeNbHBIM IIPOrpaMMaM HayalIbHOTO
00111er0, OCHOBHOT'O OOIIETO M CPETHEro 00IIero 00pa3oBaHMs»;
npuka3 MUHUCTepCTBAa HayKH U Bbiciiero obpaszoBanusi Poccuiickoit @enepannu u MuHUCTEpCTBa
npocsenienns: Poccuiickoit @enepanuu ot 5 aBrycra 2020 1. Ne882/391 «Ilopsaok opraHu3anuu u
OCYIIECTBIICHUS 00pa30BaTeIbHON AESITEILHOCTU MPU CETeBOM Qopme peannsanuu o0pa3zoBaTeIbHBIX
porpamMmmy;
npuka3 MunuctepctBa oOpazoBanus U Hayku P® ot 23.12.2020 Ne 766 «O BHeceHUM W3MEHEHUU B
denepanbHBI MEepedeHb YYCOHUKOB, JOMYIICHHBIX K HMCIOJIB30BAHUIO NMPH PEATU3ANNHA MMEIOIIHX
rOCy/IapCTBEHHYIO AaKKpEAUTAIMI0 00pa30BaTENIbHBIX MPOTrpaMM HA4yallbHOTO OOIIEro, OCHOBHOTO
oO1mrero, cpemHero o0Oiero 0o0pa3oBaHUS OPraHU3AMAMH, OCYIIECTBISIOMMMH 00pa30BaTEIbHYIO
NEATENIbHOCTD, YTBEPKAEHHbIN NpUKa3oM MuHuctepcTBoM Ipocselienus Poccuiickoit deneparuu ot
20 mast 2020r. No254.

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA "AJITEBPA"

Pabouas nporpamma no yueOHomy Kypcy "Anredpa” s odyqaromuxcs 7-9 KiiaccoB
paspaboTraHa Ha ocHOBe DeepanbHOr0 rocy1apcTBEHHOI0 00Pa30BaTENLHOIO CTaHAAPTa OCHOBHOTO
o01ero o0pazoBaHus ¢ yYETOM U COBPEMEHHBIX MUPOBBIX TPEOOBaHUH, MPEIBSIBIAEMBIX K
MaTeMaTHYeCKOMY 00pa30BaHUIO, U TPAIUIIMHA POCCUICKOTO 00pa3oBaHMsl, KOTOPbIE 00ECIIEYNBAIOT
OBJIQJICHHE KJIFOUEBBIMU KOMIIETEHIIUSIMHU, COCTABIISIFOIIIMMH OCHOBY JJIsl HEPEPHIBHOTO 00pa30BaHUs
Y CaMOPA3BUTHS, a TAKXKE IIEIOCTHOCTh OOILEKYJIBTYPHOT O, IMYHOCTHOTO U TIO3HABATENLHOTO
pa3Butusa odbyuvaromuxcs. B nporpamme yurensl uaeu u nonoxenust Konuenuum pa3Butus
MaTeMaTHueckoro oopasosanus B Poccuiickoit @enepanuu. B anoxy nundpoBoii Tpanchopmanun Bcex
cdep yenoBeYecKoi JesITeIbHOCTH HEBO3MOKHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3
0a30B0Oif MaTEeMaTHYECKOM MOATOTOBKH. YK€ B IIIKOJIE MAaTeMaTHKa CIYXKHUT OTIOPHBIM MIPEIMETOM JUIs
M3YYEHHS] CMEXHBIX TUCHUIUIMH, a MOCJe IIKOJIbI pealbHONH HEOOXOJUMOCTBIO CTAHOBUTCS
HeMpepbIBHOE 00pa3oBaHKe, UTO TPeOyeT MOJIHOLIEHHON 6a30B0ii 00111e00pa30BaTeIbHOI MOATOTOBKH,
B TOM YHCJIE€ 1 MAaTEMATHYECKOM.

3710 00yCIOBIEHO TEM, UTO B HAILIU JHU PACTET YUCIIO Mpodeccuil, CBI3aHHBIX C
HENOCPEJICTBEHHBIM PUMEHEHNEM MaTEMaTUKU: U B cepe SIKOHOMUKH, U B OM3HECE, U B
TEXHOJIOTUYECKUX 00JIacTAX, U 1aXe B T'yMaHUTapHbIX cepax. Takum o0pa3oM, KpyT MKOIbHUKOB,
JUIS KOTOPBIX MaTeMaTHKa MOXET CTaTh 3HAYMMbIM MPEIMETOM, PACHIUPSAETCS.

[TpakTHyeckas MoJe3HOCTh MAaTEMATUKH 00YCIIOBIIEHA TEM, YTO €€ IPEAMETOM SBIISIOTCS
(GbyHIaMeHTaJIbHbIE CTPYKTYpPbI HALLIETO MUPA: IPOCTPAHCTBEHHBIE (POPMBI M KOJTMUECTBEHHBIE
OTHOIIEHHU OT NIPOCTEHIINX, YCBaUBAEMbIX B HEIIOCPEACTBEHHOM OIIBITE, 1O JOCTATOYHO CIIOKHBIX,
HEOOXOIMMBIX JUIsl pa3BUTHSI HAYUHBIX U MPUKIATHBIX UAeH. be3 KOHKpEeTHBIX MaTeMaTH4YECKUX



3HaHUH 3aTPyJHEHO MOHUMaHUE MPUHLMIIOB YCTPOMCTBA U MCIIOJIb30BAaHMUS COBPEMEHHON TEXHHKH,
BOCIIPUATHE ¥ HHTEPIIPETAINS

pa3HooOpa3HoOi cOIManbHON, SKOHOMUYECKOH, MOTUTHYECKONW HHPOpMaLuH, ManodppekTHBHA
MIOBCETHEBHAS MIPAKTHYECKast 1eATeIbHOCTh. KaX1oMy 4eJIOBEKYy B CBOCH KHM3HU IPUXOJUTCS
BBINOJIHATH PACUETHI M COCTABIIATH AITOPUTMBI, HAXOAUTh U IPUMEHATH (POPMYJIBI, BIACTh
NPaKTHYECKUMU TPHEMaMU TEOMETPHUECKUX U3MEPEHHH U MTOCTPOCHUH, YNTaTh HH(OPMALHIO,
MPEJCTABICHHYIO B BHJIE TAOJIUI, TUarpaMM M rpa)ukoB, )KUTh B YCIOBHSIX HEONPEACIEHHOCTU U
MOHUMATh BEPOSTHOCTHBIN XapaKkTep CIIy4ailHbIX COOBITHIA.

OmHOBPEMEHHO C pacimupeHueM chep NpUMEHEHUS MaTeMaTHKU B COBPEMEHHOM OOIIECTBE
BcE OoJiee BayKHBIM CTAHOBHUTCSI MATEMaTUYECKUN CTHIIb MBIIUICHHS, TIPOSIBIISIOLIUICS B
orpeIeIEHHBIX YMCTBEHHBIX HaBbIKaX. B mporiecce n3yuyeHuss MaTeMaTuKy B apceHall MpuéMoB U
METO/IOB MBIIIJICHUS YeJIOBEKA €CTECTBEHHBIM 00Pa30M BKIIIOUAOTCS MHIYKIUS U ACAYKIHS,
0000111eHNE U KOHKPETHU3AIHsI, aHAJIU3 M CUHTE3, KiIacCU()UKALUS ¥ CUCTEeMaTH3aIHs,
aOctparupoBanue u ananorus. OOBEKTbI MaTEMaTHYECKUX YMO3AKIIOUEHHH, TpaBHUia UX
KOHCTPYHUPOBAHHI PACKPHIBAIOT MEXaHU3M JIOTHYECKUX MOCTPOCHUH, CITIOCOOCTBYIOT BEIPAOOTKE
yMeHus (OpMyJINpOBaTh, 000OCHOBBIBATH M JOKA3bIBATh CYKACHHS, TEM CAMBIM Pa3BUBAIOT
JIOTHYECKOE MBIIIICHHE. Beaymias posib MpUHAAIS)KUT MaTeEMAaTHKe U B JOPMHUPOBAHUHT
ANITOPUTMUYECKOW KOMITIOHEHTHI MBIIIJICHUS! U BOCHHUTaHINH YMEHHH JI€HICTBOBATH 10 3aJaHHBIM
aJITOPUTMaM, COBEPIICHCTBOBATH M3BECTHHIE U KOHCTPYUPOBATh HOBBIE. B mporecce pemnienus 3aaa4y
— OCHOBO# y4eOHOH JeSTEeNbHOCTH Ha YPOKaxX MaTEMaTUKH — Pa3BUBAIOTCS TAKKe TBOpYECKas U
MPUKIIAHASL CTOPOHBI MBIIIJICHHUS.

OOyueHue MaTeMaTuKe AaET BO3MOXKHOCTb Pa3BUBATh y 00YyYAIOLIMXCS TOUHYIO,
panroHaIbHYI0 U HH)OPMATHBHYIO pedb, yMEHUE OTOMPATh HanOoJIee MOIXOASIINE S3bIKOBBIC,
CHMBOJIUECKHE, rPaMueCKHe CPEICTBA IS BRIPAKECHHS CYXKICHUN M HArJISHOTO UX
IPEACTaBICHHUS.

Heo0x0oarMbpIM KOMIIOHEHTOM OOIIEH KyJIbTYPhl B COBPEMEHHOM TOJIKOBAaHHU SIBIISICTCS 001IIee
3HaKOMCTBO C METOJaMH1 TIO3HAHUS IEHCTBUTEIBHOCTH, TIPE/ICTABICHUE O TPEIMETE U METOIaX
MaTEeMaTHKH, UX OTJIIMYUN OT METO/IOB JIPYTHX €CTECTBEHHBIX M T'yMaHUTAPHbIX HayK, 00
0COOEHHOCTSIX TPUMEHEHUSI MATEMaTHKH JUTS PEIICHUS HAYYHBIX U MPUKIATHBIX 3a1a4. Takum
o0pa3zom, MaTeMaTH4Yeckoe 0Opa3oBaHNUEe BHOCUT CBOI BKJajl B (hopMupoBaHue 0Ol KyJIbTyphl
YeJIOBeKa.

M3yueHne MaTeMaTHUKU TaK)Ke CIIOCOOCTBYET ICTETUYECKOMY BOCITUTAHUIO YEJIOBEKa,
MOHUMAHHIO KPACOTHI U M3SIIECTBA MATEMATHIECKUX PACCYKIICHHH, BOCIIPHATHIO T€OMETPHUECKUX
(bopM, yCBOSCHHIO UJIE CUMMETPHH.

HEJIU U3YUYEHUSA YYEBHOTI'O KYPCA "AJITEBPA"

Anrebpa sIBIETCS OJHUM U3 OMOPHBIX KyPCOB OCHOBHOM IIKOJIBI: OHAa 00€CTIeUnBAET U3yUYCHHE
JIPYTUX AUCUUIUINH, KaK €CTEeCTBEHHOHAYYHOT O, TAK ¥ TYMaHUTApPHOTO ITUKJIOB, €€ OCBOCHUE
HE00XO0IUMO JUTSI POJIOJDKEHHS 00pa30BaHUS U B TIOBCETHEBHOM KMU3HH. Pa3BuTHE y 00yJarommxcst
HAyYHBIX TIPECTABICHUN O MPOUCXOKICHUH U CYIITHOCTU alredpandeckux abcTpakiui, cnocode
OTpaXK€HUs MaTeMaTUUECKOW HayKOM SIBIIGHUN U TIPOIIECCOB B MPUPOJIC U 00IIIECTBE, POIH
MaTEeMaTHYECKOT0 MOJISTUPOBAHUS B HAYYHOM MTO3HAHUH U B MIPAKTUKE CIOCOOCTBYET POPMUPOBAHUIO
HAay4YHOT'O MUPOBO33PCHHA U KAaUCCTB MBIIIJICHU, H€06XOHI/IMI)IX AJid aganTalliid B COBPEMCHHOM
udpoBoM obriectBe. M3ydeHne anreOpbl €cTeCTBEHHBIM 00pa3oM 00ecrieunBaeT Pa3BUTHE YMEHUS
Ha0It0/1aTh, CPAaBHUBAThH, HAXOJAUTH 3aKOHOMEPHOCTH, TPeOyeT KPUTUUHOCTH MBIILIICHUS,
CIOCOOHOCTH apryMEHTHUPOBAHHO 0OOCHOBBIBATH CBOM JICHCTBUS U BBIBOJIbI, (HOPMYIIUPOBATH
yTBep)kaeHusI. OcBoeHUE Kypca anreOpsl 00ecreYrBacT pa3BUTHE JIOTHYSCKOTO MBITUICHUS
00yJaroIuXcs: OHU UCTONB3YIOT ISAYKTUBHBIC U HHIYKTUBHBIE pacCcykaAeHUs, 00001IeHIE 1
KOHKPETH3aInI0, adcTparupoBanre u anajgoruto. O0ydeHnne anredpe mpeanoaraetT 3HaYUTeIbHBINA
00BEM CaMOCTOATEIHHON ASSITENFHOCTH 00YYAIOIINXCS, TOATOMY CaAMOCTOSITEIbHOE PELIeHHUE 3a/1a4
€CTECTBEHHBIM 00pa30M SIBIISIETCS peanu3alieil 1eaTeIbHOCTHOrO MPUHITUIA 00yYeHHUS.

B ctpykType nporpammbl yueOHOTO Kypcea «Anredpay OCHOBHOM IIKOJIBI OCHOBHOE MECTO
3aHUMAIOT CO/IepP KAaTeIbHO-METOInYeCcKue IMHUU: «UKca 1 BRIYUCICHU»; « Alredpandyeckue
BEIPXKCHUSY; « Y paBHEHUS U HEPABEHCTBa»; « DyHKIN». Kaxaas u3 aTux comepxKarenbHo-



METOJIMYECKUX JTMHUM pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3yUEHUs Kypca, ECTECTBEHHBIM
00pa3oM MepernieTasich 1 B3auMOJICHCTBYSI ¢ IPYTMMHU €ro JUHUSIMH. B xone u3yuenus kypca
00yYaroImuMCst MPUXOIUTCS JIOTHUECKH PacCyXKIaTh, UCIOIb30BaTh TEOPETHKO-MHOKECTBEHHBIN
s3bIK. B cBsI3U ¢ 3TUM 11e51ec000pa3HO BKIIIOUUTH B IPOTpaMMy HEKOTOPbIE OCHOBHI JIOTHUKH,
MIPOHU3BIBAIOLINE BCE OCHOBHBIE Pa3/ieibl MATEMAaTHYECKOT0 00pa30BaHMs U CIIOCOOCTBYIOIIHE
OBJIAJICHUIO O0YYaIOLIMMUICS OCHOB YHUBEPCAJILHOTO MaTeMaTHYECKOT0 A3bIka. TakuM oOpa3om,
MOJKHO yTBEP)KJaTh, UTO COJIEPKATEIHHON U CTPYKTYPHOH OCOOCHHOCTBIO Kypca « AnreOpay sBiseTcs
€ro UHTErPUPOBAHHBIN XapaKTep.

Conepxanue TuHUM «Yucna U BBIYUCIEHUSD) CIIYKUT OCHOBOM JJIs1 AAJIbHEHNIIIEr0 U3YYEHUsI
MaTEMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y O0YUAIOIINXCS JOTMUYECKOT0 MBIIIICHHUS, (POPMUPOBAHUIO
YMEHUS TI0JIb30BATHCS AITOPUTMAMH, a TAKXKE MPHOOPETEHUIO MTPAKTUIECKUX HABBIKOB, HEOOXOAUMBIX
JUIsl IOBCETHEBHOM JKU3HU. Pa3BUTHE NOHATHS O YUCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PAllMOHAJIbHBIMU
U UpPALMOHATBHBIMY YHCIaMHU, (JOPMHUPOBAHUEM MIPEICTABICHHUH O ICHCTBUTEIILHOM YHCIIE.
3aBeplIeHe OCBOCHHSI YUCIOBOM TMHUU OTHECEHO K CTaplIeMy 3BeHY OOIIero o0pa3oBaHusl.

Copneprkanue IByX anreOpandeckux JMHUNA — «AnreOpanyeckre BEIpaXEHU» U «Y paBHEHUS
Y HEPaBEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO y 0OYUAIOIIMUXCS MATEMAaTUYECKOTO arnmapara,
HEOO0XOMMOTO ISl PEUICHHUS 337a4 MaTEMATUKH, CMEXKHBIX ITPEIMETOB M MPAKTHKO-
OpPUEHTHPOBAHHBIX 3a7a4. B OCHOBHOI 11KOJIE yUeOHBIA MaTepuai rpynmupyeTcs: BOKPYT
panroHaIBHBIX BEIpAKEHUH. Anredpa IEMOHCTPUPYET 3HAYCHNE MATEMAaTHKH KaK Si3bIKa JJIst
MIOCTPOEHHUSI MATEMaTUYECKUX MOJIENIEH, ONMCaHUs IPOLECCOB U SIBJIEHUM peaibHOro Mupa. B 3amgaun
o0yueHus anredpe BXOJAT TaKKe JaIbHEHIIee pa3BUTHE AITOPUTMHYECKOTO MBIIIICHHS,
HE00X0UMOT0, B YACTHOCTH, JUIsl OCBOCHHSI Kypca UH(POPMATHUKH, U OBJIaJICHUE HABBIKAMU
JeNYKTUBHBIX paccyxaeHuid. [IpeobpazoBanue CHMBOJIBHBIX (JOPM BHOCHUT CBOM CIIeIIU(DPUICCKUIT
BKJIJ] B pa3BUTHE BOOOPaXKEHHUS, CIOCOOHOCTEH K MAaTeMaTHYECKOMY TBOPYECTBY.

Coneprxanne (HyHKIIMOHAITBHO-TPApUUECKON JTMHAN HALIEICHO Ha MOTY4YEeHUE
IIKOJIbHUKAMH 3HAHUN 0 (PYHKIMSX KaK BayKHEHIIeH MaTeMaTHYEeCKOW MOJICIH JIJIsl OMUCAHUS U
HCCJIEIOBaHMsI pa3HO OOpa3HbBIX MPOIIECCOB U SIBICHUI B IpUpoJie U ob1ecTBe. V3yuenue 3Toro
MaTepHala cnocoOCTBYET Pa3BUTHIO Y 00YyYaIOLIMXCS YMEHHSI HCIIOIb30BATh Pa3INUHbIe
BBIPA3UTENbHBIE CPEJICTBA SA3bIKa MATEMATHUKN —CJIOBECHBIE, CAMBOJINYECKHUE, TPpapUUeCKie, BHOCUT
BKJIa/1 B (POpMUPOBAHME MPEACTABICHUI O POJIM MaTEMaTUKH B Pa3BUTHU LIUBHIIM3ALUH U KYJIbTYPBHI.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE
CornacHo yueGHOMY IU1aHy B 7—9 Kiaccax u3ydaeTcsi yueOHbI Kypc «Anredpa», KOTOpbIi
BKJIFOYAET CJIEAYIOIINE OCHOBHBIE pa3ziesibl coaepkanus: «Uncna u BeIYMCICHU», «ANredpandeckue
BBIpOXEHUS», «YPaBHEHUS U HEPABEHCTBA», « DyHKITHI.
VY4eOHbli M1aH Ha U3y4YeHue anreopbl B 7—9 Kiaccax OTBOAUT He MeHee 3 yueOHbIX
YacoB B HEJCIIO B TEUCHHE KaXJI0r0 rojia 00yueHus, BCETo 3a TpH rojaa ooyuenus — He meHee 306
yueOHBIX YacoB.

INJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATHBI
OcBoenne yaeOHOTO Kypca «Anredpa» J0HKHO 00ecTieunBaTh JOCTH)KEHNUE Ha YPOBHE
OCHOBHOT0 00111er0 00pa30BaHUs CIEAYIOUINX JIMYHOCTHBIX, METAPEAMETHBIX U IPEAMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yNIbTaThl OCBOGHUS MPOrPaMMBbl yueOHOTO Kypca «Anredpay
XapaKTEePU3yIOTC:

IIarproTHyeckoe BOCIUTAHUE:
IMMPOABJICHUEM HMHTEPECA K IMTPOIUIIIOMY M HACTOAIIEMY pOCCHﬁCKOfI MaT€EMAaTHUKU, ICHHOCTHBIM
OTHOILIEHUEM K JTOCTHXKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUICKON MAaTEMaTUYECKOM IIKOJIBI, K
HCIOJIb30BAHUIO ATUX JOCTHXKEHUH B IPYyTUX HAyKax U MPUKIAJHBIX cepax.

I'pasknanckoe ¥ 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:
TOTOBHOCTBIO K BBINOJIHEHUIO 00513aHHOCTEN T'pakIaHUHA U pea3aliy €ro 1pas, IPeJCTaBICHUEM O
MaTeMaTHYECKUX OCHOBAX ()yHKIIMOHHUPOBAHHUS PA3MTUYHBIX CTPYKTYP, SIBICHHUH, IPOIIETyp



IpakJaHCKOT0 00IIecTBa (BBIOOPHI, OMIPOCH! U IIP.); TOTOBHOCTBIO K 00CYXKIEHUIO 3THYECKUX
npo0ieM, CBA3aHHBIX C MPAKTHYECKUM IPUMEHEHHEM JOCTHKCHNH HayKH, OCO3HAHUEM BAXHOCTHU
MOpaJib- HO-3TUYECKUX MMPUHLIUIIOB B JCATEIBHOCTH YUEHOTO.

TpyaoBoe BociMTaHue:

YCTaHOBKOW Ha aKTUBHOE yYacTHE B PEIICHUH MPAKTHUECKUX 33]]a4 MaTeMaTHUECKON
HAIpaBJICHHOCTH, OCO3HAHHEM BaKHOCTH MaTEMAaTHYECKOT0 00pa30BaHMs Ha MPOTSHKCHUH BCEH
KHU3HH JUIs yCIICITHOM PO ECCHOHATBLHOMN IEATEIBHOCTU M Pa3BUTHEM HEOOXOTUMBIX YMEHUH;

OCO3HAHHBIM BEIOOPOM M IIOCTPOSHHEM MHIMBUAYAIBHOIN TPaeKTOPUU 00pa30BaHUS U KU3HEHHBIX
IUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEHA.

JcTeTHYeCKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K AMOIIMOHAILHOMY U 3CTETHYECKOMY BOCHPUATHIO MAaTEMaTHYECKIX OOBEKTOB, 3a/1a4,
peLIeHuil, paccyXeHNI; yMEHHUIO BUETh MaTeMaTHYECKHE 3aKOHOMEPHOCTH B ICKYCCTBE.

LleHHOCTH HAYYHOI'0 NO3HAHUS:

OpHMEHTALMe! B ICSTEIBHOCTH HA COBPEMEHHYIO CHCTEMY HaYYHBIX ITPE/CTABICHHH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKA, IPUPOJIBI M OOIECTBA, TOHUMAHUEM MaTeMaTHYECKON HayKH
Kak cepbl 4eIOBEYECKOM AEATEILHOCTH, STAIOB €€ Pa3BUTUS M 3HAUUMOCTH JJISl Pa3BUTHUS
IUBWIN3ALAY; OBJIA/ICHUEM S3BIKOM MAaTEMAaTUKHA U MAaTEMAaTUYECKON KyJIbTYPOH KaK
CPEIICTBOM ITO3HAHUS MUPA; OBJIAJICHHEM IPOCTEUIINMH HAaBBIKAMH HCCIIEIOBATEIBCKON
JESITeTbHOCTH.

dusznyeckoe BocNUTaHHE, OPMHPOBAHNE KYJIbTYPHI 310POBbSI H YMOIMOHATBLHOI0
0J1aroMNoJIy4Hsi: TOTOBHOCTHIO IPHUMEHSATh MAaTEMATUYECKHE 3HAHUS B MHTEPECAX CBOETO 3710POBBS,
BEJ/ICHHSI 3J0POBOT0 00pa3a KHU3HHU (3710pOBOE MUTAaHHE, COATAHCUPOBAHHBIN PEKUM 3aHATUH U
OTBIXa, peryispHas pu3nyecKkast akKTUBHOCTB);
cpOpMUPOBAHHOCTHIO HaBbIKa pe(IICKCHH, TPU3HAHIEM CBOETO IpaBa Ha OIIMOKY M TAKOT'O JKe IpaBa
APYTOro 4eJI0BEKa.

JKO0JI0rH4YecKoe BOCIIUTAHNE:

OpHEHTAIMel Ha MPUMEHEHNEe MaTeMaTHIECKUX 3HAHUHN JIJISl pEIIeHUs 3a/1a4 B 00JIaCTH COXPAaHHOCTH
OKpY’Karollel cpebl, IIIAaHUPOBAHUS MOCTYIIKOB U OLEHKH X BO3MOXKHBIX IOCIIEACTBUM J1JIs1
OKpY>KarollIeH Cpeibl;

OCO3HaHMEM TJI00aBHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U ITyTel UX pelieHusl.

JInuHOCTHBIE pe3yJabTaThl, 00ecneYnBalONIie AAANTANNIO 00yYA0IIerocs K
U3MEHS IOIMMCS YCJI0BUSAM COUMAJIBLHON U IPUPOIHOM Cpefibl:

— TOTOBHOCTHIO K JICHCTBHUSAM B YCIOBHSX HEONPEICIEHHOCTH, TIOBBIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4Yepe3 MPaKTHUECKYIO JIeTebHOCTh, B TOM YHCJIE YMEHUE YUUTHCS Y APYTHUX JII0JIEH,
proOpeTaTh B COBMECTHOM JESITEIHHOCTH HOBBIE 3HAHUS, HABBIKM W KOMITIETEHIIMN U3 OIBITA JIPYTHUX;

— HEeoOXOIUMOCThIO B (POPMUPOBAHMH HOBBIX 3HaHUI, B TOM uncie GopMyIHpOBaTh UJIEH,
MOHATHS, TUITOTE3bI 00 00BEKTaX U SBJICHUSIX, B TOM YUCIIE paHee HE U3BECTHBIX, OCO3HABATh
neGUIUTHl COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH, INIaHUPOBATh CBOE PA3BUTHE;

— CIIOCOOHOCTHIO OCO3HABATH CTPECCOBYIO CUTYAITHIO, BOCTIPUHIMATH CTPECCOBYIO CUTYAIIHIO
KaK BBI30B, TPEOYIOILINI KOHTPMED, KOPPEKTUPOBATH IPUHUMAEMbIE PEIICHUS U JeHCTBUS,
(bopMyIHpPOBATh U OIEHUBATH PUCKHU H MTOCIEACTBUS, (OPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeamMeTHbIe pe3yabTaThl OCBOSHUS MPOTPaMMBbl yUeOHOTO Kypca « Anredpay
XapaKTEPU3YIOTCS OBIAZICHUEM YHUBEPCATbHLIMU HO3ZHABAMENbHBIMU OlCMEUAMU, YHUBEPCATbHLIMU
KOMMYHUKAMUGHBIMU OeliCMBUAMU U YHUBEPCATbHLIMU PEZYIAMUGHBIMU OeliCEUAMU.

1) VHnueepcanvnvlie noznasamenvHule Oelicmeaus obecneuusarom Gopmuposarnue 6a306blx
KOCHUMUBHBIX NPOYECCO8 00VUAOWUXCS (0C80eHUe MEMOO08 NOZHANHUS OKPYHCAIOU,e20 MUpa;
npUMeHeHUe 102UYeCKUX, UCCIe008AMeNbCKUX onepayutl, ymeHui pabomams ¢ uHgopmayuetl).

ba3soBble Jlornyeckue 1ecTBUA:

— BBIIBISITH U XapaKTEPU30BATh CYNICCTBEHHBIC MIPU3HAKNA MaTEMaTHYECKIX OOBEKTOB,
MOHSTHIA, OTHOIIICHUN MKy MOHATUAMU; (DOPMYIUPOBATH ONPEICICHUS TOHITHIA, YCTAaHABIINBATh
CYIIIECTBEHHBIN MPU3HAK KITACCU(PHUKAIINH, OCHOBAHUS ISl 000OIIEHHS ¥ CPAaBHEHHS, KPUTEPHU
MIPOBOAMMOTO aHAIH3A;



— BOCHPHUHUMATH, POPMYIUPOBATH U IPEOOPA3OBHIBATH CYKIICHUS: YyTBEPAUTEIbHBIC U
OTpHUIaTeNbHbIE, EAMHUYHBIC, YaCTHBIE U OOIIIKE; YCIOBHBIE;

— BBISBJIATH MATEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTHBOPEUHUS B (DaKTax,
JAHHBIX, HAOJIIOICHUSAX U YTBEPKACHUSIX; IIpeiIaraTh KpUTEPUU ISl BBISIBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYU;

— JIeN1aTh BBIBOJIBI C UCIIOJIB30BaHUEM 3aKOHOB JIOTUKH, ACTyKTUBHBIX U MHTyKTUBHBIX
YMO3aKJIIOYSHUH, YMO3aKIIFOUCHUN TI0 aHAJIOTHH;

— pa30upaTh J0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKIACHUM (IIPsIMbIE U OT MPOTUBHOTO),
MIPOBOJIUTH CAMOCTOSATEIBHO HECIOXKHBIE JOKA3aTeIbCTBA MATEMAaTHUECKUX (PaKTOB, BEICTPAUBAThH
apryMeHTaluI0, TPUBOIUTH PUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKIICHUS;

— BBIOMpATH CII0CO0 penieHus yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BbIOMpaTh HanboJiee MOIXOISAIINIA ¢ YYETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble uccienoBaTebcKue 1eCTBUS:

— HCIOJIb30BaTh BOMPOCHI KaK UCCIIEeI0BATEIbCKUII HHCTPYMEHT MO3HaHUS;, POPMYIUPOBAThH
BOIPOCHI, (PMKCUPYIOIINE TPOTUBOPEUHE, TPOOIIEMY, CAMOCTOSTENILHO YCTaHABINBATH HCKOMOE U
naHHoe, OPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIUIO, MHEHHE;

— TPOBOJHTH MO CAMOCTOSTEIILHO COCTABICHHOMY IIJIaHy HECJIOKHBIN SKCIIEPUMEHT,
HeOO0JIbII0E HCCIe0BaHNE TI0 YCTAHOBICHUIO 0COOEHHOCTE MAaTEMaTHUECKOT0 00BEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKY COOO0i;

— CaMOCTOSTENbHO (GOPMYyITHUPOBATH 0000IIEHNUS 1 BBIBOABI IO PE3yJIbTaTaM MPOBEAEHHOTO
HaAOJIIOACHNS, HCCIIEIOBAHUS, OIICHUBATH JIOCTOBEPHOCTH TIOJTYYCHHBIX PE3yJIbTaTOB, BHIBOJIOB U
000011IeHMI;

— TPOTHO3MPOBATH BO3MOXXHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIIBUTATh MPEIIOI0KEHHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

— BBIABJIATH HEJIOCTATOYHOCTH U U30BITOYHOCTH HH(POPMAIUH, TAHHBIX, HEOOXOTUMBIX IS
peIeHHs 3a/1a9H;

— BBIOMpATh, AaHATTM3UPOBAThH, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITUIO
Pa3UYHBIX BUAOB U (POPM NPEICTABICHHUS;

— BbIOMpaTh popMy MpeacTaBICHUS HHPOPMAIMH U WILTIOCTPUPOBATH peliaeMble 3a1aun
CXeMaMH, IharpaMMaMiu, HHOU TpadUKoi U X KOMOWHAIIASMU;

— OIICHMBATh HAAEKHOCTh HHPOPMAIIUH 110 KPUTEPHUSIM, MPEATIOKEHHBIM YUUTEIEM HITN
cOpMyYITHPOBaHHBIM CAMOCTOSITEIHHO.

2) VnusepcanvHvle KOMMYyHUKamMueHbwle Oeticmsus 00ecnedusarom chopmuposanHocmy
COYUANBHBIX HABBLIKOB 00YYATOUUXCH.

Oo0menne:

— BOCHPHUHUMATH U (OPMYITUPOBATE CYKICHHS B COOTBETCTBHHU C YCIOBHSIMH H TIEISIMHU
OOIIeHHSI; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUChMEHHBIX TEKCTaX,
JaBaTh MOSCHEHHSI IO XOY PEIICHUs 331a4l, KOMMEHTHPOBATh MOJTyUYeHHBIH Pe3yIbTar;

— B X0JIe 00CYXJIeHHs 3a/1aBaTh BOIPOCHI 110 CYIIECTBY 00CY>KAaeMOii TEMbI, TPOOIIEMBI,
peraeMoii 3a1a4n, BRICKa3bIBaTh UJICH, HAIIEJICHHBIC Ha IMTOMCK PEIICHUS; COTIOCTABIISATH CBOU
CYXKACHHSI C CY>KICHUSMH JIPYTUX YYaCTHUKOB JHAora, OOHApYKUBATh Pa3IMuMe U CXOJICTBO
MO3UIINI; B KOPPEKTHOH (hopme PopMyIMpoBaTh pa3HOTIIACHUS, CBOM BO3PaKEHIS,

— TPENCTaBIATh PE3yNbTAThl PEIICHUS 3a/1a4H, YKCIIEPUMEHTA, UCCIIEOBAHUS, TPOCKTA;
CaMOCTOATENILHO BEIOMPATh (JOpMAT BBICTYTUICHHSI C YIETOM 3a/1a4 MIPE3EHTAIMA U OCOOCHHOCTEN
ayJTUTOPUH.

CoTpyaHunuecTBo:

— MOHHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON ¥ UHIUBUAYaIbHONU PabOTHI pH
peleHnn y9eOHbIX MaTeMaTHUECKUX 3a71ad;

— TMPUHUMATH [EJTh COBMECTHOU JESITeNbHOCTH, TUIAHUPOBATh OPTaHU3AIINI0 COBMECTHON
paboTHI, pactipeAesIITh BUIBI pa0O0T, JOTOBAPUBATHCS, 00CYXKIATh MPOIIECC U PE3YJIbTAT PAOOTHI;
0000111aTh MHEHHUA HECKOJIBKHUX JIIOMIEH;

— yYacTBOBATh B IPYIIOBHIX popMax paboTsl (00CyX aeHMUS, 0OMEH MHEHHUSIMHU, MO3TOBBIC
LITYPMBI U JIp.);



— BBINIOJHSATH CBOKO YaCTh pa0OTHI M KOOPAUHUPOBATH CBOU JCHCTBHS C IPYTHMH YWICHAMU
KOMaH/IbI;

— OIICHMBATh KQ4eCTBO CBOETO BKJIAJa B OOIIUN MPOIYKT IO KPUTEPUSIM,
chopMyIUPOBAaHHBIM YYaCTHUKAMH B3aUMO/ICHCTBHSI.

3) Vhueepcanvhvle pecynsamugHble Oelicmsus 00ecnequsarm Gopmuposarue cCmMoviCi08blx
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.

Camoopranusaunus:

CaMOCTOSITEJIbHO COCTABJIATH IUJIaH, aJITOPUTM PEIICHUs 3a7a4u (MU €r0 4acTh), BHIOUPAThH
Croco0 pereHus ¢ y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATh
1 KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOW MH(OPMAIIUH.

CaMOKOHTPOJIb:

— BJIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOIIecca U pe3yiibTaTa pelieHUs
MaTeMaTHUUYeCKOH 3a1a49u;

— TpEeABUIETh TPYJIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPU PEUICHUH 33]]a4i, BHOCUTh
KOPPEKTHUBBI B JACSITEILHOCTh HA OCHOBE HOBBIX 00CTOSITENILCTB, HAMICHHBIX OIMINOOK, BRISIBICHHBIX
TPYIHOCTEH;

— OLIGHUBATh COOTBETCTBUE Pe3yJIbTaTa JACSITEIILHOCTH MMOCTABICHHOM 1IEJTN U YCIIOBUSM,
OOBSCHATH MPUYUHBI JOCTHXKCHUS WM HEJOCTHUKECHHUS 11€7TH, HAXOIUTh OLINOKY, AaBaTh OICHKY
pUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI
OcBoenne yueOHOTo Kypca «Anredpay» Ha ypoBHE OCHOBHOT'O 0011ero 00pa3oBaHus
JIOJDKHO 00€CeurBaTh JOCTUKEHHUE CIEAYIOUINX IPEIMETHBIX 00pa30BaTEIbHbIX PE3yIbTATOB!

7 KUIIACC

Yuciia ¥ BbIYHMCICHHSA

HaxonuTh 3Hau€HMs YMCIOBBIX BBIPAXKEHUI; IPUMEHATH Pa3HOOOpa3Hble CIOCOOBI U MPUEMBI
BBIUMCIICHUS 3HAUEHUN APOOHBIX BBIPAXKEHHM, COIEpPKALUX OOBIKHOBEHHBIE U IECATUYHBIE IPOOH.

[TepexoanuTs OT OJJHOM (OPMBI 3aIMCH YUCEI K APYro (peoOpa3oBbIBaTh NECATHUHYIO JpOOb
B OOBIKHOBEHHY0, OOBIKHOBEHHYIO B JIECITHYHYIO, B YACTHOCTH B OECKOHEUYHYIO JIECITHYHYIO JIPOOB).
CpaBHUBATh U YyIOPSA0YMBATh PALIMOHAJIBHBIE YUCIIA.

OkpyriasTh yncnia.

BBINOMHATE NPUKKUIKY M OLIEHKY pe3yJbTaTa BEIUNCICHUH, OLIEHKY 3HaYEHHUM YMCIIOBBIX
BI)Ipa)KeHI/II\/'I. BrmmomsaaTs I[Gf/iCTBHSI CO CTCIICHAMMU C HATYpPAJIbHBIMU ITOKA3aTCIAMU.

[TpyuMeHATh NPU3HAKU JETUMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYPaJIbHBIX YHCEI.

Pemars IMPAKTUKO-OPUCHTUPOBAHHBIC 3aJa4l, CBA3aHHBIC C OTHOIICHUCM BCJINYHH,
IIPONOPLIMOHAIBHOCTBIO BEJIMYKH, TPOLIEHTAMH; MHTEPIIPETUPOBATH PE3YJIbTAThl PELIEHUS 3a7a4 C
y4€TOM OIpaHUYEHHM, CBA3aHHBIX CO CBOWCTBAMHU PACCMaTPUBAEMBIX OOBEKTOB.

AuredpanyecKkmne BbIPaKeHUS

Hcnonp30Bath anredpandeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSATH €€ B ITpoLiecce
OCBOEHHUS y4yeOHOro MaTepuaa.

HaXOJII/ITI) 3HAa4YCHUA 6YKB6HHI>IX BI)Ipa)KeHI/Iﬁ IIpH 3a1aHHBIX 3HAYCHHUAX IICPCMCHHBIX.

BoImonssaTe npeoOpa3oBaHus 1IE7I0r0 BBIPAKEHHUsI B MHOTOUIEH NPUBEIEHUEM MTOTO0OHBIX
CcllaraéMbIX, PaCKpbITUEM CKOOOK.

BhINONHATE yMHOXKEHNE OJTHOWIEHA HA MHOTOWIEH M MHOTOWIEHA HA MHOTOWIEH, IPUMEHSATh
(dbopMyIIbI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcymiecTBIATh Pa3/IoKEHUE MHOTOWIEHOB Ha MHOKHUTENH C IIOMOIIBIO BBIHECEHUS 32 CKOOKHU
00IIero MHOXKHTEJS, TPYNITUPOBKY ClIaraeéMbIX, IPUMEHEHUS (POPMYIT COKPAILIEHHOTO YMHOKEHUS.

[TpumensTH IpeoOpa3zoBaHKss MHOTOWICHOB JJIsl PEIIEHHUS pa3IMyHbIX 3a]1a4 U3 MaTeMaTHKH,
CMCXKHBIX MMPEAMETOB, U3 peaﬂbHOﬁ IIPaKTUKH.

Hcnonb30BaTh CBOMCTBA CTEMEHEH ¢ HATYPaJIbHBIMH [TOKa3aTeNsAMH JUIs TpeoOpa3oBaHus
BBIPAYKECHHUIA.

YpaBHeHHUsS M HEPABEHCTBA

Pemrats nuHeliHbIe ypaBHEHUS ¢ OAHON IEPEMEHHOM, MPUMEHSS MIPpaBUiia epexoaa OT
HCXOJIHOTO YPABHEHUS K PAaBHOCUIIbHOMY eMy. IIpoBepATh, ABJISIETCS JIM YUCI0 KOPHEM YPABHEHUS.



[TpumensTH rpaduyeckre METOIbI IPHU PELICHUN JIMHEHHBIX YPaBHEHUN U UX CUCTEM.

[TonGupats mprMepsl nap YKuce, ABISAIOIINXCS PELICHUEM JINHEIHOTO YPaBHEHUS C JBYMs
nepeMeHHbIMH. CTPOUTH B KOOPAWHATHOH MJIOCKOCTH TpadyK JIMHEHHOTO YpaBHEHHS C ABYMs
[IEPEMEHHBIMM; M10JI3YSICh IPahuKOM, IPUBOAUTE IPUMEPHI PELICHUS YPaBHEHHUS.

Pemats cucreMsl 1ByX TMHEMHBIX YPaBHEHUN C IByMSI IEPEMEHHBIMH, B TOM YHUCIIE
rpaguIecKy.

CocTaBisTh U pelaTh JIMHEHHOE YPaBHEHNUE WM CUCTEMY JIMHEMHBIX YPAaBHEHUN IO YCIIOBUIO
3a/1a4M, MHTEPIIPETUPOBATh B COOTBETCTBUM ¢ KOHTEKCTOM 3a/1a4M ITOJIyYCHHBIN pe3yibTar.

Koopannartel u rpadpuxu. ®yHkuun

N300pakaTh Ha KOOPIAMHATHOM MPSIMOM TOUKH, COOTBETCTBYIOLINE 3aJJaHHBIM KOOpPAUHATAM,
Jy4H, OTPE3KH, UHTEPBAJIbI; 3a MMUCHIBATH YHMCIOBBIC IIPOMEKYTKH Ha aIreOpandecKoM s3bIKe.

OTmeuaTh B KOOPAMHATHOHN MJIOCKOCTH TOYKH 110 3alaHHBIM KO OpJMHATaM; CTPOUTh rpauKu
nuHEeWHBIX QyHKIUi. CtpouTts rpaduk ¢pynkuuu y= | xl.

OnuceIBaTh ¢ IOMOLIBIO (PYHKIUI U3BECTHBIE 3aBUCUMOCTH MEX]ly BEIMUYMHAMU: CKOPOCTb,
BpeMs, PaCCTOSHUE; [1€Ha, KOJIMYECTBO, CTOUMOCTD; IPOU3BOIUTEIBLHOCTD, BpeMs, 00bEM paOOTHI.

Haxonuth 3HaueHue GyHKIMU IO 3HAYEHUIO €€ apryMeHTa.

[Tonnmats rpaduveckuii crioco0d npencTaBIeHIs U aHaTN3a HH()OPMaIIK; N3BIIEKATh U
MHTEPIPETUPOBATh HHPOPMALIMIO U3 TPa(QUKOB peabHbIX IPOLIECCOB U 3aBUCUMOCTEH.

8 KJIACC

Yucsia ¥ BLIYUCICHUSA

[TpyMeHsITh MOHATHE apUPMETHUECKOTO KBaJIPaTHOI'O KOPHS; HAXOJUTh KBaJApaTHbIE KOPHH,
UCHOJIb3Ys IPU HEOOXOIUMOCTH KaJIbKYJIATOP; BBHIIOIHITE IPeoOpa3oBaHusl BbIPAXKEHUH,
coJieprKalluX KBaJlpaTHbIE KOPHHU, UCIIOJIb3Ys CBOWCTBA KOPHEH.

Mcnonb30Bath 3anKcy OOJIBLIMX M MaJIbIX YHCEI C IIOMOLIbIO IECATUUHBIX Jpo0Oei U cTerneHei
gucina 10.

Anredpanyeckne BbIPaKeHUS

[TpyMeHSTh MOHATHE CTENEHH C LIEIbIM IIOKa3aTeNIeM, BBIIOIHSTH IPE0OpPa30BaHUs
BBIPAKEHUH, COAEPIKALUX CTEIEHU C LIEJIbIM [T0KA3aTEIEM.

BhINonHATE TOXKAECTBEHHbIE TPe00pa30BaHus pallMOHAIBHBIX BBIPAKEHHM Ha OCHOBE IIPABUII
JeWCcTBUI HaJl MHOTOWIEHAMH U anreOpanyecKuMHU ApoOsMHu.

PackiagpiBaTh KBaipaTHBIN TPEXUIIEH HA MHOKUTEIH.

[TpumeHsTH TpeoOpa3zoBaHus BRIPAXKEHUH [T PELICHUs Pa3IUYHbIX 3a/1a4 U3 MaTeMaTHKHU,
CMEXKHBIX [IPEIMETOB, U3 pPeabHON MPAKTUKHU.

YpaBHeHHUs] M HEPABEHCTBA

PemaTs nuHeliHble, KBaApaTHbIE YPABHEHUSI U pallMOHAIbHbBIE YPAaBHEHUS, CBOSAIINECS K HUM,
CHCTEMBI JIBYX YPAaBHEHHH C ABYMsI IEPEMEHHBIMHU.

IIpoBOINTE MPOCTEMNIINE UCCIENOBAHUS YPABHEHUM U CUCTEM YPABHEHMI, B TOM YHCIIE C
IPUMEHEHHEM TpapruecKuX MpecTaBIeHUi (YCTaHaBIMBATh, UMEET JIU YPABHEHUE UJIH CUCTEMa
YpaBHEHUH pelleHusl, €ClIi UMEET, TO CKOJIBbKO, U TIp.).

[TepexoauTs OT coBeCHOM (HOPMYITUPOBKH 33/1a4H K €€ anredpandeckoil Moieau ¢ TOMOIIbI0
COCTaBJICHUS YPaBHEHUsI UJIM CUCTEMbI YpaBHEHU, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ1a4M MOJIy4EHHBIN pe3ynbTar.

[TprMeHsTh CBOMCTBA YHCIOBBIX HEPABEHCTB JIJISl CPAaBHEHUS, OLIEHKH; peIIaTh JUHEHHbIE
HEPaBEHCTBA C OJJHOM MEePEeMEHHON U X CHUCTEMBI; 1aBaTh rpapuyecKyro MILTIOCTPAIIMI0 MHOXKECTBA
pelIeHni HepaBeHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[Tonnmath 1 UCHOIB30BaTh PYHKIIMOHATIbHBIE OHATHUS U SI3bIK (TEPMUHBI, CUMBOJIHNYECKHE
0003HaYeHUS); ONPEEINIATh 3HaUeHHE (DYHKIIMU MO 3HAYEHUIO apryMEHTa; ONpeIeNIATh CBOUCTBA
byuknun o e€ rpaduxy.

Crpoutsb rpauku 3eMeHTapHbIX GYHKIUN Buaay = k/x , y = X2, y= x°, y=\/x, y=IxI;
OMHCHIBATh CBOMCTBA YUCIOBON (PYHKIMHU O €€ rpaduKy.

9 KUIACC

Yuciia 1 BBIYUCICHUSA

CpaBHUBATh U YIIOPSAI0UYMBATH PAllMOHAIBHbBIE U HPPALIMOHAIBHBIE YUCIIA.



BomonssTe apupmMeTnuecke JecTBUs C pallMOHAILHBIMU YUCIIAMH, COYETast yCTHBIE U
MUCbMEHHBIE IPUEMBI, BBIIIOJIHATH BEIUUCIICHHS C UPPALlMOHATIbHBIMU YUCIIAMH.

HaxoauTs 3HaueHus cTENEHEN ¢ ENbIMU MOKA3aTENIMU U KOPHEH; BBIUMCIISITh 3HAUECHUS
YHCIIOBBIX BBIPAKEHUI.

OKpyriasTh 1€HCTBUTENBHBIE YUCIIA, BBINOIHATH IPUKUJIKY PE3YJIbTaTa BEIUUCICHUM, OLICHKY
YHCIIOBBIX BBIPaKEHUI.

YpaBHeHusI 1 HepaBeHCTBA

Pemiate n1uHelHbIe U KBaJipaTHbIE YPAaBHEHMsI, ypaBHEHHUS, CBOSAILUECS K HUM, IIPOCTEHIINE
IpoOHO-pallMOHATIBHBIC YPaBHEHHUS.

Pemate cuctemsl 1ByX JTMHEHHBIX YPaBHEHUM € IByMsI IEPEMEHHBIMU U CUCTEMBI JIBYX
YPaBHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE SIBJISIETCS JTMHEHHBIM.

Pemiate TekcTOBBIE 33/1a4M aNredpanyeckuM ClocoO0M ¢ IOMOILBIO COCTaBJIEHUS YPABHEHUS
WM CUCTEMBI IBYX YPAaBHEHUH C IBYMS IEPEMEHHBIMH.

[TpoBoaUTH MpOCTEIIE NCCIEA0BaHMSI YPAaBHEHUH U CUCTEM YPaBHEHHI, B TOM UHUCIIE C
pUMEHEHHEM TpaprUecKuX NpeCTaBICHNH (yCTaHABINBATh, UMEET JIM YPaBHEHHUE WM CUCTEMA
YPaBHEHMH pELIeHHUs, €CIIH UMEET, TO CKOJIbKO, U TIp.).

Pemrate nuHeiiHbIe HEPaBEHCTBA, KBapaTHbIC HEPABEHCTBA; M300paXKaTh PEIICHHE HEPABEHCTB
Ha YUCIIOBOM MPSAMOM, 3alMChIBATh PELICHHUE C IOMOLIbIO CHMBOJIOB.

PemaTth cucteMbl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAOIINE KBaIpaTHOE
HEpPaBEHCTBO; M300paXkaTh PELICHUE CUCTEMbl HEPABEHCTB HA YMCIIOBOM MPSAMOIA, 3aIIUCHIBATh
pellIeHre ¢ IOMOLIbI CHMBOJIOB.

Vcnonb30BaTh HEpaBEeHCTBA P PEIICHUH Pa3IMYHbIX 3a/1a4.

DOyHKIUHA

Pacnio3HaBaTh (pyHKIUM H3y4eHHBIX BUJIOB. [Toka3bIBaTh CXeMaTHUYECKU PACHIOIOKEHUE Ha
KOOPJIMHATHOM TutockocTh rpadukoB pynknui Buma: Y = kX, y =kx + b, y=k/x,y=ax*+bx+cc,y =
x%, y=Vx, y = I x I B 3aBHCHMOCTH OT 3HaueHHUIT KO3DDHUIHEHTOB; ONHUCHIBATH CBONCTBA ()YHKIIHUIA.

Ctpoutb 1 n300paxxaTtb CXeMaTUYECKU IpapuKy KBaIpaTUUHBIX QYHKIUI, OUCHIBATH
CBOMCTBA KBaJIpaTUYHBIX (DYHKIMHA MO UX IpaduKam.

PacnioznaBath kBajipaTUUHYIO (QYHKIHIO IO (hOpMYyJie, IPUBOJUTH IPUMEPHI KBAJPATUIHBIX
(GyHKUMH U3 pealbHOM KU3HH, (PU3UKU, TEOMETPHUU.

Apupmernyeckasi 1 reoMeTpuUYecKasi NPOrpeccuu

PacrniozHaBaTh apuMETHUECKYIO M T€OMETPUUECKYIO IPOTPECCHH MTPH Pa3HbIX criocobax
3aJJaHHUs.

BbINONHATE BBIYMCICHUS C UCIIOIB30BaHUEM (OPMYIT N-To 4iieHa apu(MeTHIecKoi n
r€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPJMHATHON TIOCKOCTH.

Pemats 3a1aun, cBsi3aHHBIE C YUCIOBBIMU IIOCIIEI0BATENBHOCTSIMU, B TOM YHCJIIE 33/1a4H U3
peanbHOM JKHU3HHU (C UCTIONB30BaHUEM KAJIBKYIATOPA, IIUPPOBBIX TEXHOJIOTHIA).



COJAEPKAHUE KYPCA AJITEBPBI B 7—9 KITACCAX

Yucaa

PanuonanbHbie uncaa. MHOXKECTBO pallMOHANIBHBIX yucen. CpaBHEHUE PALMOHAIBHBIX YHUCE.
JleiicTBHsI ¢ panMoHATBHBIMU dnciaamu. [IpencraBneHne palmoHaaIbHOTO YKUCIIa AeCATUIHON JPOObIO.

Hppanuonaabublie yncaa. [lonstue uppannonaibHoro yucia. Pacno3snaBanue uppaoHaTIbHBIX
ancest. IIpuMeps 10Ka3aTenbCTB B anrebpe. MppaiuoHansHoCTh dicia 2. IIpuMeHeHue B reoMeTpr.
CpaBHeHME UppalMOHAIBHBIX Yncesl. MHOKECTBO JEHCTBUTENbHBIX YHCE.

To:kaecTBeHHbIE NIPe0Opa3oBaHUs

YucaoBble 1 OyKBeHHbI€ BbIpaskeHHMsi. BblpakeHue C MEpPEeMEHHOW. 3HAUYEHHUE BBIPAKCHUSI.
[ToacranoBKa BbIpaKEHHUI BMECTO IEPEMEHHBIX.

Leabie Bbipa:keHusi. CTeneHb ¢ HaTypaJbHBIM MOKa3aTeneM U e€ cBoicTBa. [IpeoOpa3zoBaHus
BBIPAXKEHMI, COIEpKAIIMX CTENIEHU C HATypaJbHbIM IoKa3aTeneM. OqHouseH, MHOrouwleH. JlelcTBus
C OJHOWJIEHAMHU M MHOTOUYJICHAMH (CIIOKEHUE, BBIYUTaHHE, YMHOKeHUE). DOopMyIibl COKPAILIEHHOTO
YMHO’KEHUS: Pa3HOCTb KBaJApaTOB, KBaJApaT CyMMbI U KBaJlpaT pa3HOCTH. Pa3noxeHne MHOrowieHa Ha
MHOXKUTEJIM: BBIHECEHHE OOIIEr0 MHOXXHTENS 3a CKOOKH, TPYNIUPOBKA, MpHUMEHEHHE (opmMym
COKpPAIlEHHOIO0 YMHOKEHHs. KBaapaTHbIM TpEXWIEH, pa3JIOKEHUE KBAAPATHOIO TPEXWIEHA Ha
MHOXHUTEJH.

JlpoOHO-panuoHaibHbIe BbIpaxkenus. CTeneHb ¢ IedbIM MokazareneMm. [IpeoOpasoBanue
JIPOOHO-JIMHEWHBIX BBIPAKCHHIA: CIOXKEHHE, YMHOXCHHE, JelieHue. AnreOpandeckas apoOb.
Jomnyctumble 3Ha4YeHHs] TEPEMEHHBIX B JIPOOHO-pallMOHANbHBIX BbIpakeHUsiX. CokpalieHue
anredpandeckux apooeit. [Ipusenenue anredpandeckux Apodeii k 001eMy 3HaMeHaTemo. J{eicTBus ¢
anreOpandecKuMH JIPOOSIMH: CIIO’KEHHE, BBIYMTAHHE, YMHOXKCHHE, JeJICHHE, BO3BEJCHUE B CTEIICHb.
[TpeoOpazoBanue BbIpAXKEHH, COIEPIKALTNX 3HAK MOIYJIS.

KBanpatubie kopuu. Apudmernyeckuil kBaapaTHbIH KopeHb. [IpeoOpazoBaHue BbIpaskeHUH,
coJiepKallluX KBAJpAaTHbIE KOPHU: YMHOXXEHHE, JI€JICHUE, BBIHECEHUE MHOXMTEN H3-110J 3HaKa
KOpHs1, BHECEHHE MHOYKUTEJNS T0J1 3HAK KOPHSI.

YpaBHeHUS M HEPABEHCTBA

PasencrBa. Yncnosoe paBeHcTBO. CBOICTBA YUCIIOBBIX paBEeHCTB. PaBEeHCTBO C mepeMEeHHOM.

YpaBuenusi. Ilonatus ypaBHeHHs W KOpHs ypaBHeHud. IIpencraBieHne O pPaBHOCHIBHOCTH
ypaBHeHwuit. O01acTh ONMpe/IeieHUs ypaBHEHHS (001aCTh TOMYCTUMbIX 3HAUEHUH TePEeMEHHON ).

JIuneiiHOe ypaBHeHHe M ero KOpHHU. Pemnenue nuHEHHBIX ypaBHEHMU. JIMHEHOE ypaBHEHHE C
napaMeTrpoM. KonuuecTBO KOpHEH JIMHEHHOrO YpaBHEHMs. PellleHne JMHEHHBIX YpaBHEHUH C
IapaMeTPOM.

KBanpaTtHoe ypaBHeHue M ero kKopHu. KBaaparHele ypaBHeHMs. HemonHble KBajapaTHbIE
ypaBHEHHUA. J[MCKpUMHHAHT KBaJpaTHOro ypaBHeHUs. DopMyiia KOpHEH KBaJpaTHOIO ypaBHEHUS.
Teopema Bmuera. Teopema, oOpatHass Tteopeme Buera. Pemienne KBagpaTHBIX ypaBHEHMUIA:
UCIIOJIb30BaHUE (POPMYJIBI [UI HAXOKIEHUs KOpHEH, rpaduyeckuil MeTol pelIeHus, pa3IokKeHne Ha
MHOXHUTENH, TTOAO0P KOPHEW ¢ UCIoJib30BaHueM TeopeMbl Buera. KonndyecTBo kopHel KBagpaTHOTO
YPaBHEHUsT B 3aBUCUMOCTH OT €ro JAUCKPUMHUHAHTA. DHKBaJpaTHbIE YpaBHEHMS. Y pPaBHEHMS,
CBOJIALLMECS K JIMHEWHBIM U KBaJlpaTHbIM. KBagpaTHbIE ypaBHEHUS ¢ TAPAMETPOM.

JIpoOHO-panuoHa/IbHbIe YpaBHeHHUsl. PerieHue mnpocTediux IpoOHO-TMHEWHBIX ypaBHEHUH.
Pemenue npoOHO-palioHaIbHbIX YpaBHEHUI. MeTo/Ibl pelieHs] ypaBHEHU: METO/Ibl pAaBHOCHIIbHBIX
npeoOpa3oBaHuii, METOJ 3aMeHbl MEepeMeHHOH, rpaduueckuil meroxa. lcmosib30BaHME CBOMCTB
byHKuil npu pemeHnn ypaBHeHui. [IpocTeiine uppanuonaabHbie

ypaBHeHUs Bumga ./ f (X) =a , \/ f (X) = \/ g (X) . YpaBuenwus Bujaa X" = a. YpaBHEHHUS B IEJBIX
qucax.

Cucrembl ypaBHeHMil. YpaBHEHHE C JByMs I€peMEHHbIMU. JIMHEHHOE ypaBHEHHE C JBYyMs
nepeMeHHbIMH. [lpsmas kak rpaduyeckas HHTepHpeTanus JTUHEHHOro ypaBHEHHMSI C JBYMs
nepemMeHHbIMU. [loHsATHE cucTeMBbl ypaBHEHMU. PenieHue crucreMbl ypaBHEHUH. MeTOIpl peleHus
CHCTEM JINHEHHBIX YpPaBHEHUH C IByMsI IEPEMEHHBIMU: TpapUUECKUIl METOJ], METO/] CIIOKEHHS, METOJ
MOACTaHOBKU. CUCTEMbI TMHEWMHBIX YPABHEHUN C ITAPAMETPOM.

HepasencrBa. Yuncinosble HepaBeHcTBa. (CBoilcTBa 4HMCIOBBIX HepaBeHCTB. lIpoBepka
CIIPAaBEJIMBOCTH HEPABEHCTB IIPU 3aJaHHBIX 3HAYCHUSX IEPEMEHHBIX. HepaBeHCTBO ¢ IEpEMEHHOMN.



Crporue m Hectporue HepaBeHCTBa. OO0JacTh OIpelesieHUs] HepaBeHCTBA (00JIACTh JOMYCTUMBIX
3HAYCHHUH MIEPEMEHHON ).

Pemenune nuHeiiHbIX HepaBeHCTB. KBaapaTHOe HEpaBEeHCTBO M €ro pelieHus. Pemienue
KBaJpaTHBIX HEPABEHCTB: HCIIOJIb30BaHUE CBOHCTB M rpaduka KBaJApaTHUHOW (YHKIHMH, METOA
MHTEPBAJIOB. 3alMCh PEIIEHUs KBaJPaTHOIO HEpaBEeHCTBA. Pelenne nenbix U IpoOHO-paliiOHAIBHBIX
HEPaBEHCTB METOJ0M MHTEPBAJIOB.

Cucrembl HepaBeHcTB. CucTeMBl HEpPaBEHCTB C OJIHOM IiepeMeHHOH. PemieHue cucrem
HEPaBEHCTB C OJHON NEPEMEHHOW: IJIMHEWHBbIX, KBaJApaTHBIX. M300pakeHHE PpEIICHUS CUCTEMBI
HEPABEHCTB Ha YMCJIOBOW MPSIMON. 3alUCh PELLIEHUS] CUCTEMbI HEPABEHCTB.

DYHKIUUH

HonsiTe ¢pynkuuun. J{ekapToBbl KOOPAUHATHI HA MIIOCKOCTU. DOPMUPOBAHUE MPEACTABICHUN O
METanpeIMETHOM TOHATUU «KoopauHaThl». CrnocoObl 3amaHus (QYHKIHI: aHAIUTUYECKUH,
rpapuueckuii, tabmuunelid. ['padpux dynxmum. Ilpumepsr ¢(yHKIMA, TOTydaeMbIX B Tpolecce
WCCIICIOBAHMSI PA3IMUHBIX PEATbHBIX MPOIECCOB M PEHICHUs 3aaad. 3HadeHue (YyHKIMH B TOUKE.
CpoiictBa (yHKIMI: 007acTh  ONMpEeAETCHUs, MHOXKECTBO 3HAUYEHUH, HYJIH, TMPOMEKYTKU
3HAKOIOCTOSIHCTBA, YETHOCTH/HEYETHOCTh, MPOMEKYTKH BO3pAcTaHUS M YOBIBaHUS, HauOOJbIIEEe H
HauMeHblIee 3HaueHus. MccnenoBanne ¢ynkuuu mo e€ rpaguky. [lpeacraBnenne o6 acMMITOTaX.
HenpepsiBHocTh QyHKIME. Kyco4HO 3a1aHHbIe GYHKINH.

JIuneiinasa ¢pynkums. CoiictBa u rpaduk TuHEHHON QyHKIMH. YTI0BON K03(DDUIIMEHT TPSIMOI.
Pacnonoxenue rpaduka JIWHEHHON (QYHKIMH B 3aBUCUMOCTH OT €€ yrioBOoro koddduimenta u
cBoboaHoro uneHa. Haxoxxnenue kodhduireHToB TUHEHHONW (YHKIMU MO 3aJaHHBIM YCIOBHSM:
IPOXOKJCHUE TPSIMOM Yepe3 JBE TOUYKU C 3alaHHBIMU KOOPIUHATAMH, MPOXOXKICHHE MPSIMOI uepes
JMaHHYIO TOYKY U TapajlieIbHO JAaHHON MPSIMOM.

KBanpatuunas ¢ynkuusa. CpoiictBa u rpaduk KBaapaTuuHoW GyHKIUU (mapaloibl).
[Toctpoenne rpaduka KBaapaTHYHOW (PYHKIMH IO TOYKaM. HaxoxaeHue Hylell KBaJpaTUIHON
GYHKIIMN, MHOXKECTBA 3HAYCHH, TPOMEXKYTKOB 3HAKOIIOCTOSIHCTBA, IPOMEKYTKOB MOHOTOHHOCTH.

OO0paTHasi NPONOPUUOHAIBHOCTb. CBOWCTBA PYHKLUU Y = K . 'unepOomna.
X

I'paduxn Ppynkumii. [IpeobpasoBanue rpaduka ¢ynkunn y=f (X) s moctpoeHus: rpaduxos
¢dynkmii Bunay = af (kx + b) + c.

. k
I'paduxn Qynkumii y:a+m, y=~/x, y=¥¥x, y=|x-

IMocaenoBaresbHOCTH W mporpeccuu. YuciioBas mnocienoBaTeabHOCTh. [IpuMepsl YMCIIOBBIX
nocneaoBarenbHocTel. beckoHeuHble mocnenoBaTenbHOCTU. Apudmernyeckas mnporpeccus U eé
cBoiictBa. ['eomerpuueckas mporpeccus. dopmyna OOIIEro ujeHa M CYMMBI N TIEPBBIX UJICHOB
apudmeTnyeckoil U reoMeTpuuecKoil mporpeccuil. Cxonsuascs reoMeTpudeckasi Iporpeccusl.

PemieHue TEKCTOBBIX 32124

3agaun Ha Bce apudmernyeckme JelicTBHMs. PelieHne TEKCTOBBIX 3aj1ad apHU(PMETHUECKUM
criocobom. VMcrnonp3oBanue Tabaul, cxeM, 4epTexeil, Ipyrux CpeAcTB MPEJCTaBICHUs JAHHBIX MPH
penieHuy 3a1ay.

3agaum Ha NOKYNKH, JABUKeHHe W Ppadory. AHanM3 BO3MOXXHBIX CHUTyalluil B3aWMHOI'O
pacrnosoxeHusi 0ObEeKTOB MPH HMX JBUKEHHHM, COOTHOILIEHHS OOBEMOB BBINMOJHSIEMBIX PadOT MpuU
COBMECTHOM paboTe.

3agaum Ha 4yacTH, 10JIM, NPOUEHTHI. Penmenue 3a/1ay Ha HAXOXKJAEHUE YaCTH YMCIA U YHCIIA 10
ero yactu. Pemenue 3a1a4 Ha IpOLIEHTHI U 10U, [[puMeHenre nponopiui npy peneHny 3aaad.

Jlornyeckue 3anauu. PemeHue normyeckux 3agad. PemeHue JIOrMYECKHMX 3aJad C IOMOILBIO
rpadoB, TabIuII.

OcHOBHBbIE MeTO/IbI pelleHUs] TeKCTOBBIX 3aja4: apupMeTHUeCcKuil, anredOpandeckuii, mepedop
BapuaHTOB. [lepBUuHbIE TpEACTaBIEHUS O APYTUX METOJaxX pelleHHs 3aaad (TeoMeTpuyecKue u
rpaduyeckrue MeToIbl).

CTaTHuCTHKA M Teopus BePOATHOCTE

Cratucruka. TabnuyHoe u Tpaduueckoe MpeACTaBlIeHUE MAHHBIX, CTOJNOYAThHIE U KPYTOBBIE
auarpammsbl, Tpaduky, MPUMEHEHHUE JuarpaMMm U rpadukoB IJs ONMHUCAaHUS 3aBUCUMOCTEN peanbHbIX
BEJIMYMH, U3BJIeYeHHe uHpopMmanuu wu3 Taldnui, guarpamMm U TpadukoB. OnucaTenbHbIe
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CTaTUCTUYECKUE TI0Ka3aTelld YUCIOBBIX HAOOPOB: cpenHee apumeTuyeckoe, MeauaHa, Haubobliee
Y HavMEHbIllee 3HauYeHMs. Mepbl paccenBaHUs: pa3Max, AUCIEPCHUS W CTAHIAPTHOE OTKJIOHEHUE.
CinyyaliHasi U”3BMEHUYMBOCTh. MI3MEeHUMBOCTH NpU M3MepeHusax. Pemaromue npasuia. 3aKOHOMEPHOCTH
B U3MEHYMUBBIX BEJINUMHAX.

Cayuaiinble coObiTusi. CiydaliHple OIBITHI (IKCIIEPUMEHTBI), SJEMEHTapHBbIC ClydailHbIe
coObITHS (McX01bI). BeposiTHOCTH ArieMeHTapHBIX COOBITHI. COOBITHA B CIlydaiiHBIX SKCIIEPUMEHTAX U
ONaronmpuATCTBYIOIINE AJIEMEHTAPHBIE COOBITHS. BeposTHOCTH ciy4yaiHbIX COOBITHHA. ONBITHL C
PaBHOBO3MOXXHBIMH ~ 3JIEMEHTApHBIMH  cOObITUAMHU. Kilaccmueckue BepOSTHOCTHBIE OIBITHI  C
UCTIOJB30BAHUEM MOHET, KyOukoB. llpencraBnenue coOBITHH C TOMOILIBIO JAuarpamMMm Oiiepa.
[IpoTuBOMIONOXKHBIE COOBITHS, OOBEIMHEHHE U mepecedeHue coObiThid. I[lpaBuino croxeHus
BepositHOoCcTel. CiyvaitHelii BeIOOp. IIpencraBieHue skcnepuMeHTa B BUE nepeBa. HesaBucumpie
COOBITHSA. YMHOXEHHE BEpOATHOCTEH He3aBUCHUMBIX coObITuH. [locienoBarenbHble HE3aBUCHUMBIE
ucneitanus. [IpencraBienre o HE3aBUCUMBIX COOBITHSX B KU3HU.

DJjieMeHTbl KOMOMHATOPMKHU. [IpaBHio yYMHOXKEHHs, TIEpPECTAaHOBKH, (aKTOpHUal YHCIA.
Coueranusi U 4ucio couderanuil. Popmyna uyucia coderaHuid. TpeyroabHuk Ilackans. OnbeiTel ¢
OOJIBIIMM YUCIIOM PAaBHOBO3MOYKHBIX AJIEMEHTAPHBIX COOBITUH. BhIunciaeHne BeposSTHOCTEH B OMBITaX
C IpUMEHEHHnEM KOMOMHATOpHBIX (Gopmyin. Mcnbitanus beprymnu. Yenex um Heyaaya. BepostHoctn
coObITHIi B cepuu UcTibITaHui bepHym.

Cay4aiiHble BeJMYMHBbI. 3HAKOMCTBO CO CIIy4allHbIMU BEJIMYMHAMM Ha IpUMepax KOHEUHBIX
JUCKPETHBIX CIIy4alHbIX BEJMYMH. Pacrnpenenenue BeposTHOCTEH. MareMaTuyeckoe OXHUAAHUE.
CpoiicTBa MaremaTuueckoro oxumanus. I[lonatue o 3akoHe OonblmMx uucen. HM3mepeHue
BeposTHOCTeH. IlpuMeHeHne 3akoHa OOJBIIMX YKCEN B  COLMOJOIMM, CTPAaxOBaHUU, B
3/IpaBOOXpaHEHUH, oOecreueHnH 0e30MacHOCTH HAcEeNEHHUS B UPE3BbIYAMHBIX CUTYAIIUSX.

YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA

[IpumepHas oOpa3oBaTenbHas IporpaMMa OCHOBHOTO 00111ero o0pa3oBaHusl.

Anrebpa: Yueb. g 8 k. obmeobpazosar. yupexaenuit / FO.H. Makaperues, H.I'. Munnatok u np.;
nox pen. C.A. Tenskosckoro. M.: [Ipocsemenne, 2018.

Anrebpa. 8 kiacc: moypounsle miaaHsl no yueOHuky FO.H. MakapeiueBa u np. / aBt.-coct. T.JL
Adanacnena, JI.A. Tanununa. — Bonrorpaa: Yuurens, 2017.

Buptyanbnas mkona Kupusna u Mepoaus. Ypoku anre6psl Kupmina u Medonus. 8 knace, 2004.
Junaktruueckne marepuansl mo anredpe s 8 kmacca / B.M. XKoxos, FO.H. Makaperues, H.I'.
Munatok. — M.: Ilpocsemenne, 2018.

CamocrosiTenbHbIE U KOHTPOJIBHBIE paboTHI 1Mo anredbpe u reomerpuu ais 8 kiacca./ Epmosa A.IL.,
I'ono6oponsko B.B., Epmosa A.C. — M.:MJIEKCA, 2013

KontponbHble 1 caMocTOsITENbHBIE paboThl 10 anredpe u reomerpuu: § kinacc./ Xypasnes C.I'. —
M.:»Dx3amen», 2015
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ans6omel. M: MHT.
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[Tporpammer o01ie00pazoBaTenbHBIX yupexkaeHuil. Anreopa. 7-9 kimaccel. CocraBurens: bypMmuctposa
T.A. — M.: [Ipocsemenue, 2019 r.

Py6esxHbIit KOHTPOJIb 10 MaTeMatuke: 5-9 knaccsl / P. 3mectheBa. — M.: Unctele npyasl, 2017



TEMATHYECKOE INTAHUPOBAHMUE

Conep:xxanue matepuaia | KoauuecrBo OcHoOBHBIE BU/IBI 1eSITeILHOCTH 00y4alo-
4yacos muxcs (Ha ypoBHe YHHBEPCATbHBIX YU4eOHbIX
e cTBUII)
7 KJIACC
BBIPA’KEHUWS], 22 HaxoauTs 3HaueHUs YMCIOBBIX BBIPAXKEHUN, a
TOXIAECTBA, TaKXe BBIPAKEHUN C EPEMEHHBIMU MPU
YPABHEHUA YKa3aHHBIX 3HAUCHUAX [IEPEMEHHBIX.
Bripaxxenusi. 7 Ucnomnp3oBath 3HaKH >,<, YHTATh U
[IpeoOpa3oBanme 4 COCTaBJIATH JABOMHBIC HEPABEHCTBA. BHINOIHATH
BBIPAKEHUIA. MpocTeire npeodpa3oBaHUs BEIPAKEHUI:
KOHTpOHbHaﬂ pa60Ta Nel. 1 IIPUBOJUTH OJ00HBIC cllaracMbIC, paCKphIBaTh
YpaBHEeHHUs C OHOI 6 CKOOKHU B CyMME WJIM Pa3HOCTHU BBIPAKEHUH.
I1CPEMEHHOIA. Pemarp ypaBHeHHsI BUIa ax = b IpU pa3IUIHBIX
CTATHCTHUECKHE 3 3HAYEHHSIX d U D, a Takke HECIIOKHbBIC
XapaKTepHUCTHK. YPABHCHN, CBOJALLIMECS K HUM. Hcnons3oBatk
KonTponbHas pabota Ne2. 1 anmnapat ypaBHEHUH JJIsl pelIeHHs] TeKCTOBBIX
3a/1a4, MHTEPIPETUPOBATh PE3YJIbTAT.
Hcnonb30Bath mpocTeiiime CTaTUCTUYECKHE
XapaKTepUCTHKH (cpemHee apudmeTnaeckoe,
pa3Max, Mojia, MeiiaHa) AJis aHaIu3a psaaa
JTAHHBIX B HECJIOKHBIX CUTYAITUSIX.
OYHKIUU 12 Boruncnsate 3Hauenust pyHKIuu, 3agaHHoN Gop-
@yHKIUY U UX rpaQUKu. 4 MYJIOH, COCTABIIATh TaOJINIbl 3HAYEHUN
JIvneiinas GpyHKIHS. 7 ¢bynkuu. 1o rpaduky GyHKIIMN HAXOIUTH
KourposbHas paGora Ne3. 1 3HauYeHUE (PYHKIIMH 110 N3BECTHOMY 3HAYCHHIO
apryMeHTa U peliath 0OpaTHYIO 3a7auy.
Crpouts rpaduku nNpsMoil Mpornopuuo-
HaJIbHOCTHU M TUHEHHON (QyHKIIUH, OTUCHIBATH
cBoiicTBa 3TUX (pyHKuM. [loHnMaTh, Kak
BJIMSIET 3HAK KO3(puLMeHTa K Ha
pacrojoKeHue B KOOPJAUHATHOM MJI0CKOCTH
rpaduka GyHKIUHU y = KX, e K # 0, kaK
3aBHCHUT OT 3HaUCHHI K U D B3aUMHOE pacro-
TokeHue rpaduKoB ABYX (PYHKIHMH BUIa y=KX +
b. UnrepnpernpoBath rpaduku peagbHBIX 3aBU-
CUMOCTEH, OMUCHIBaeMbIX (pOopMyIamMu BHAA Y
=kx, e k20, y=kx+b.

CTEIIEHD C 12 BrruncnsaTe 3Ha4eHUsI BeIpaKeHUH Buaa a”, rae
HATYPAJIBHBIM a — MPOMU3BOJIBHOE YUCIIO0, N — HATypaJIbHOE
INHOKA3ATEJIEM YUCJIO, YCTHO U ITMCBMEHHO, a TaKXkKe C I10-

CreneHb U €€ CBOICTBA. 6 MOIIBIO KIbKYyJIsiTOpa. @OoOpMyIupoBaTh, 3a-

OJTHOYJICHBI. 5 MUCHIBATh B CUMBOJIHYECKOH hopMe U 00oc-

KoHTposbHast pabora Ned. 1 HOBBIBATh CBOMCTBA CTEIICHU C HATYPATbHBIM
nokasaresem. [I[puMeHsITh CBOHCTBA CTETIEHU
JUTSI TIpeoOpa3oBaHus BeIpaKeHUH. BBIOMHATH
YMHO>XEHHE OJJHOUWJICHOB U BO3BE/ICHHE
OJTHOYICHOB B cTenieHb. CTPOUTH rpaduku
Gynxuuit y=x? u y=x°. Pemars rpadpuyecku
ypaBHeHust Xx’=kx+h, x’=kx+b, rne x u b —
HEKOTOpBIC YHCIIa

MHOI'OYJIEHbBI 17 3anuchIBaTh MHOTOWICH B CTAaHJAPTHOM BHJIC,
CymMa # pa3HOCTb 4 OIIPEAEIATh CTENIEHb MHOTOWIEHA. BBINOIHATH




MHOT'OUJIEHOB. CJIO’KE€HHE U BBIYUTAHUE MHOTOYJICHOB,
[IpousBenenune ogHoOUIEHA U 6 YMHO>XEHHE OJJHOWJIEHAa HA MHOTOUIEH U
MHOT'O4JICHA. MHOI'O4YJ€Ha Ha MHOTOWIEH. BBITONHATH
KonTponbHas pabora No5. 1 pa3yioKEeHUE MHOTOWICHOB HA MHOXHUTEIIH, UC-
ITpousBenenue 5 T10JIb3YSI BHIHECEHHE MHOXKHUTEJIS 32 CKOOKH U
MHOTOUYJICHOB. croco6 rpynmupoBky. [IpuMeHsITh TEHCTBUS C
KourponbHas pabota Ne6. 1 MHOTOYJIEHAMH TPU PELUICHUH Pa3HOOOPa3HBIX
3a/1a4, B YaCTHOCTH IMPHU PEIICHUH TEKCTOBBIX
3a/1a4 C IOMOIIBIO YPaBHEHUH
OOPMYVYJIbI 18 Jloka3wIBaTh CIIPaBEIIUBOCTHh (POPMYIT COKpa-
COKPALLIEHHOI'O IEHHOTO YMHOKEHUSI, IPUMEHSATh UX B
YMHOXEHUA peoOpa3oBaHUAX LEIBIX BRIPAXKEHUI B MHOTO-
KBagpar cymmel 1 kBajpaT 5 YIEHBI, @ TAKXKE JJI Pa3JI0OKEHUSI MHOTOWICHOB
Pa3HOCTH. Ha MHOXUTENH. VICoap30BaTh pa3inyHbIe Mpe-
Pasnocts kBagpaToB. Cymma 6 00pa3oBaHM 1ENBIX BRIPAKEHUN TTPH PEIICHUH
Y Pa3HOCTh KyOOB. YpaBHEHUH, JOKa3aTEIbCTBE TOXKIECTB, B
KonrpoasHas pabora Ne7. 1 3a/1ayax Ha JIeTMMOCTh, B BBIYHCIICHUN
[Ipeo6pa3zoBaHue 1EIbIX 5 3HAYEHU HEKOTOPBIX BBIPAKEHUN C MOMOILBIO
BBIPAYKECHHUIA. KaJIbKyJIATOpa
Kontposbnas pabora NoS§. 1
CUCTEMBbI 13 Ornpenendars, ABISETCS JIU I1apa YUCell
JUHEUHBIX pELIEHUEM JAHHOIO YPAaBHEHUS C IBYMs
YPABHEHUI nepemeHHbIME. HaxonuTh myTéM nepedopa
JInHeliHbIE ypaBHEHUS C 5 LIEJIbIE PEUICHUS JIMHENHOTO YPABHEHUS C IBYMsI
JBYMSI IEPEMEHHBIMU U UX nepeMeHHbIMU. CTpOUTH rpaduK ypaBHEHUS
CHUCTEMBEL. ax+by = ¢, rine a #0 wnu b # 0. Pemats rpa-
Pemenne cucreM MTMHEWHBIX 7 (buyeckuM cmocoOOM CHUCTEMBI TMHEHHBIX
YpPaBHEHU. YpPaBHEHUU C JIBYMs IEpEMEHHBIMU. [ [puMeHsTh
KonTponbnas padora Ne9. 1 Coco0 MOACTaHOBKH U CIIOCOO CIOKEHUS ITPH
pelIeHUU CUCTEM JIMHEHHBIX YpaBHEHUH C
JBYMsI IEpEMEHHBIMU. PemaTh TeKCTOBbIE
3a/1auu, UCTIOJIb3Ys B KaUeCTBE alNreOpanyeckon
MOJEJIM CUCTEMY ypaBHeHUH. THTepnpeTupo-
BaTh pe3yJbTaT, MOJYYCHHBINA MPU PEIICHUN
CUCTEMBI
INOBTOPEHUE 6
8 KIIACC
PAIIMUOHAJIBHBIE 23 dopMyIMpPOBATH OCHOBHOE CBOMCTBO
JAPOBH panroHanbHON APOOH U IPUMEHSTH €r0 JJIs
Panmonansubie 1pobu u ux 5 npeoOpaszoBanus ApooOeil. BeImomHATh cioxe-
CBOMCTBA. HUE, BBIYUTaHUE, YMHOXKEHUE U JCJICHHUE
CyMMa 1 pa3HOCTh ApoOeii. 6 palnMoHaIBHBIX APOOEH, a TaK)Ke BO3BEICHUE
KonTponpHas pabora Nol. 1 JpoOu B CTENEHb. BBIMONMHATH pa3inyuHbIe
[Ipom3Be/IcHNE H YaCTHOE 10 npeoOpa3oBaHMs PAIIMOHATBLHBIX BEIPAKEHUH,
pobeii. JTIOKa3bIBaTh TOXKAECTBA. 3HATH CBOWCTBA
KonTponbHas pabora Ne2. 1 byHKIMU Y = E rae K # 0, yMeTb CTpOuTh ee
rpaduk. Mcrnonb30BaTh KOMIBIOTEP IS
HCCTIEIOBAHMS TIOJIOKEHUS Tpadrka B
KOOPIMHATHOM MJIOCKOCTH B 3aBUCHMOCTH OT K.
KBAJ/IPATHBIE KOPHU 17 IIpuBOIUTE IPUMEPBI PALIMOHAIIBHBIX U Uppa-
JleicTBUTEIbHBIC YHCIIA. 2 IMOHAIBHBIX uncell. HaxoauTe 3HaueHust
Apudmerndeckuii 6 apuMeTHUECKUX KBAJAPATHBIX KOPHEH, UCIIONb-

KBaJPaTHBINA KOPEHB.

3ys IPU HEOOXOIMMOCTH KaJIbKYJISITOP.




CaoiicTBa
apu(pMETHIECKOTO
KBaJIPaTHOT'O KOPHS.

Jloka3pIBaTh TEOPEMBI O KOPHE U3

HPOU3BEACHHUS U IPOOH, TOXKIECTBO/ a2 = |a],
HPUMEHSTH HX B IPEOOPa30BaHMSX BBIPAKCHHI.

KouTposbHas padora Ne3. 1 OcB00OO0XKAaTHCS OT UPPAIIHOHATIBHOCTH B
[Ipumenenne coicTs 4 3HAMEHATeNsAX Apo0eii BUAA ~=, ——.
apu(pMeTHIECKOr0 Vb’ Vbye
KBA/PATHOTO KODHS. BbIHOCUTH MHOKHTEND 3a 3HAK KOPHS U
KouTponbas paGora Nod. 1 BHOCHUTb MHOXKUTEb NOJ 3HAK. Vcnosnb30BaTh
KBaJIpaTHbIE KOPHHU I BEIPAKEHUS Iepe-
MEHHBIX U3 T€OMETPUUYECKUX U (PU3NUECKHUX
dopmyi. Ctpouts rpaduk GyHKIHH Yy = \x U
WUTIOCTPUPOBATh Ha rpaduke ee CBOMCTBA.
KBAJIPATHBIE 21 Pemats kBagpaTHbie ypaBHeHus. Haxoauth
YPABHEHUA 110100pOM KOpPHU KBaJPAaTHOI'O YpaBHEHMUS,
KBanpatHoe ypaBHeHue u 11 ncnons3ys reopemy Buera. MccnenoBaTs kBaj-
€ro KOpHHU. paTHbIEC YpaBHEHUS 10 JUCKPUMHUHAHTY U
KonTponbnas paborta NoS. 1 koapdunuentam. Pemats 1poOHbIE
I[p06HbIe panoHaIbHBIC 8 panroHaJIbHBIC YpaBHCHHUS, CBOISI PCIICHUC
ypaBHEHHSL. TaKUX YPaBHEHUM K PEHICHUIO JTUHEHHBIX U
KonTponsHas padota Ne6. 1 KBaJIpaTHBIX YpaBHEHUI. PemaTe TEKCTOBbBIE
3aJla4yM, UCIOJIb3Ys B KaUeCTBE alure0panueckoi
MO/IEJIM KBaJJpaTHBIE U JPOOHBIC YpaBHEHHUSI.
HEPABEHCTBA 20 @opMyIMpPOBATH U JIOKA3BIBATh CBOMCTBA
UucnoBble HEPaBEHCTBA U 7 YHUCIIOBBIX HEPABEHCTB. Vcnoyb30BaTh anmapar
UX CBOICTBA. HEPABEHCTB ISl OLIEHKU MTOTPELIHOCTH U TOYHO-
KonTponbnas pabora Ne7. 1 ¢t npubnmxenus. HaxoauTs nepecevuenre u
HepaBeHCTBa ¢ 01HO# 11 00bEeTMHEHNE MHOKECTB, B YACTHOCTH
TIepEMEHHO ¥ NX CHCTEMBL. YUCIIOBBIX IPOMEXYTKOB. Pemiars TuHelHbIe
KoHTpombHas pabora Ne§. 1 HEpaBeHCTBA. Pemars cucTeMBbl TMHENHBIX
HEPaBEHCTB, B TOM YHUCJI€ TAKUX, KOTOPbIE
3alMCaHbl B BUJI€ JBOVHBIX HEPABEHCTB
CTEINEHb C LHEJIBIM 11 3HaTh ONpEACICHHNEe W CBOWCTBA CTENEHU C
ITOKA3ATEJIEM. nenslM  mokasareneMm. IIpuMeHATH cBOMCTBa
SJIEMEHTBI CTENIEHW C MENBIM MOKA3aTeJeEM MPH BBIIOI-
CTATUCTUKH HEHUM  BBIUMCIEHUH UM mpeoOpa3oBaHU
CremneHs C 1eNbIM 6 BbIpakeHMil. Mcnosib30BaTh 3amuch 4YUCENT B
IIOKA3aTeJIEM U €€ CBOMCTBA. CTaHJAapTHOM BHJE MJISl BBIPAXEHUS M COIOC-
KonTponbHas pabora Ne9. 1 TaBJIEHUSI Pa3MEpPOB OOBEKTOB, AJIUTEIBHOCTH
ONEeMEHTHI CTaTUCTUKH. 4 IIponIecCoOB B OKPYIKaOMIEM MHPC.
[IpuBOIUTE IPUMEPHI PENPE3EHTATUBHON U
HEepenpe3eHTaTUBHOM BEIOOPKH. V3BNIEKaTh
nH(OpMaLINIO U3 TaOJINIl YACTOT U OPTaHU30BbI-
BaTh MH(OpPMAIUIO B BHJIE TaOJIUI] YaCTOT,
CTPOWUTH MHTEPBAIBHBIN psl. Mcronb30BaTh Ha-
[JIATHOE MPEICTABICHUE CTATUCTHUECKON
nH(pOpMaLIUY B BUJE CTOJIOYATHIX U KPYTOBBIX
Jyarpamm, IOJIMTOHOB, THCTOTPaMM
INOBTOPEHHUE 8
9 KJIACC
KBAJPATUYHASI 22 Beraucnsates 3HaueHus GyHKIMM, 3a0aHHON (op-
OYHKIUA MYJIOH, a Takxke IByMs M Tpems (opmynamu.
DYHKIMU U UX CBOWCTBA. 5 OnuceiBaTh cBOWCTBAa (PYHKIMII HA OCHOBE HX
KBaaparHslii TpexdsieH. 4 rpaduuecKkoro IIPEICTaBICHMUS. Nn-




Kontponbras pabora Nel. 1 TEPIPETHPOBATh T'papUKH peaTbHBIX 3aBH-
KBagparnunas GpyHkius u 8 CUMOCTEM.
ee rpadux. IToka3pIBaTh CXEMATUYECKH ITOJIOKEHUE Ha
CreneHHast yHKITHSL. 3 KOOPJIMHATHOH IIOCKOCTH IpadukoB GyHKIMI
KopeHb n-ii cTeneHu. y =ax?y = ax?*+n,y = a(x —m)? Crpo-
KonrtpomnbHas pabora Ne2. 1 uTh rpaduxu Qyskumn y = ax* + bx + c,
YMETb YKa3bIBaTh KOOPJMHATHI BEPLINHBI MTapa-
00J1bI, €€ OCh CHMMETPHUH, HAIIPABJICHUE BETBEU
napaboisl. M300paxaTh cxemMaTndecku rpadux
GyHKIMH Y = X™C YETHBIM M HEUSTHBIM N.
IlonmmMarthk cMEBICT 3amuceli BUaa %, % UT.H.,
r7e a — HeKkoTopoe ymcio. imers mpecras-
JICHUE O HAXO0KJICHUH KOPHEHU N-1 CTEIIEHHU C
MIOMOIUIBIO KAJIbKYJIATOPA.
YPABHEHUSA N 16 Pemate ypaBHEHUs TpeTbel M YETBEPTOU CTe-
HEPABEHCTBA C IIEHU C MMOMOULIBIO PA3JIOKEHUSI HA MHOKUTEIH U
OI{HOI71 IMEPEMEHHOM BBEJICHUEM BCIIOMOTATENbHBIX TEPEMEHHBIX, B
VYpaBHEHHUs ¢ OAHOU 8 YaCTHOCTH pellaTh OMKBAaIpaTHBIE YpPaBHEHMS.
MePEMEHHOM. Pemate apoOHBIE palMoHAIbHBIC YpPaBHEHHS,
KonTponbnas pabora Ne3. 1 CBOAd MX K  LEIBIM  YpaBHEHUAM  C
HepaBeHCTBa C OHHOﬁ 6 HOCJIGI[}’IOHICﬁ HpOBCpKOfI KOpHefI.
TIepeMEeHHOIA. Pemars HepaBeHCTBa BTOPOIA CTENEHH, UC-
Kourpossnas padora Ned. 1 oJe3ys rpaduyeckue npeacraBieHus. cmois-
30BaTh METOJ MHTEPBAJIOB sl PEIICHUS He-
CJIOKHBIX pallMOHAJIbHBIX HEPABEHCTB.
YPABHEHUSA N 17 Ctpouts rpaduku ypaBHEHUH C IBYMS
HEPABEHCTBA C IIEPEMEHHBIMU B IIPOCTEUIINX CIIy4asiX, Koraa
ABYMS rpadukoM sBIIs€TCS NpsMas, napadoia, runep-
IHHEPEMEHHbBIMH 6011a, OKpykHOCTh. Mcronb30BaTh UX A
VYpaBHeHUsI C TByMS 12 rpau4YecKOro PEIIeHUsI CHCTEM YpaBHEHUN €
MIEPEMEHHBIMH U UX JBYMsl IepeMeHHbIMU. PemaTth cnocobom
CUCTEMBI. MIO/ICTAHOBKU CHUCTEMBI JIBYX YPaBHEHHH ¢
HepaBenctBa ¢ 1By™ms 4 IBYMsI IEPEMEHHBIMU, B KOTOPBIX OJJHO
MIEPEMEHHBIMH U UX ypaBHEHHE NIEPBON CTENIEHHU, a APYTroe — BTOPOH
CUCTEMBI. CTETEeHU. Pemarb TEeKCTOBBIE 3a/1a4M, UCIIOJIB3Y S
KonTponbnas padora NeS. 1 B Ka4yecTBe anredpandeckoit MOAeIN CUCTEMY
YpaBHEHUI BTOPOM CTENEHU C IBYyMs IIEPEMEH-
HBIMH; pEIIATh COCTABIEHHYIO CUCTEMY,
UHTEPIPETUPOBATh PE3YIbTAT.
APUOMETHYECKASA A 15 [IpuMeHaTh HHAEKCHBIE 0003HAYEHUS TSI
IF'EOMETPHYECKAS YJIEHOB IocaenoBareibHocTei. [IpuBoauTh
IMPOI'PECCHUHN MPUMEPBI 3ajaHUA MOCIIEI0BATEIIbHOCTEN
Apudmernueckas 7 (bopMyII0it N-TO uIeHa U peKyppeHTHOH popmy-
IIPOTPECCHUSL. noii. BeiBoaute hopmyity N-ro uieHa
KonrpomnbHas pabora Ne6. 1 apu(pMeTHYECKON IPOTPecCuu U reoMeTpuye-
I"eomeTpuueckast 6 CKOI1 mporpeccuu, CyMMBbI MIEPBBIX N YICHOB
IIPOrpeCCHsl. apu(pMeTHUECKON U reOMETPUYECKOi mporpec-
KOHTpO.]’IBHa?I pa60Ta Neo7. 1 CHH, p€IIaTh 3aJa49n C UCIIOJIb30BAHUEM OTHX
¢dopmyi. Jloka3bIBaTh XapaKTEPUCTHUECKOE
CBOMCTBO apr(PMETHUECKON U TEOMETPHUIECKOMN
IIPOTPECCUML.
SJIEMEHTBI 13 BrimonaasaTe mepedop BceX BO3MOXKHBIX BapH-
KOMBHUHATOPUKHU U aHTOB JUJIsI IepecyeTa 00bEKTOB M KOMOMHAITHIA.




TEOPUH [IpuMeHsTh MpaBUIIO KOMOMHATOPHOT'O YMHO-

BEPOSITHOCTEM ’KeHHs. Pacrio3HaBarh 3a/1a4u Ha BBIYUCIIEHUE
DeMeHThl KOMOWHATOPUKH. 9 4HCJIa IEPECTaHOBOK, Pa3MELICHUN, COUYETaHUN
HauanbHble cBeneHNs U3 3 U IPUMEHSTh COOTBETCTBYOIUE (popmyibl. Boi-
TEOPHH BEPOSTHOCTEH. YHUCIIATh YaCTOTY CIIy4aiHOro coObITUs. OneHu-
KonTponbHas padora Ne§. 1 BaTh BEPOATHOCTH CITy4YaHHOTO COOBITHS C I1O-

MOIUIBIO YAaCTOTHI, YCTAHOBJIEHHON ONBITHBIM
nyteM. HaxoauTh BEpOSTHOCTD CIly4ailHOTO CO-
OBITHS HAa OCHOBE KJIACCHYECKOTO ONpPEACTICHUS
BeposATHOCTH. [IpuBOINTE IpUMEpHI
JIOCTOBEPHBIX U HEBO3MOKHBIX COOBITHI.

ITOBTOPEHMUE 19

KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHHUE

Ne Mama
ypoKa Cooepocanue mamepuana( pazoesnvl, memuot) npoeeoeHusn
1 [ToBTOpenne. opMyJIbl COKPAIIEHHOTO YMHOKCHHSI 1.09
2 [ToBTOpenue. Pa3ioxkeHre MHOrouIeHa Ha MHOKUTENH 4.09
PanmonanbHble 1podu U X cBoiicTBa (22 4)

3 ParmoHanbHbIe BEIpOKEHUS 6.09
4 JlonycTrmble 3HaYeHUsI IEPEMEHHBIX. Y CIIOBUE PABEHCTBA APOOU HYIIIO 8.09
5 OcHOBHOE CBOHMCTBO ipoou. ToxaecTBO 11.09
6 Coxkparienue apobeit 13.09
7 CriecTBHS M3 OCHOBHOTO CBOMCTBA JIpOOH 15.09
8 CrnosxeHue ¥ BRIYUTaHHUE JpoOeil ¢ 0IMHAKOBBIMU 3HAMEHATEISIMU 18.09
9 CrnoxeHue ¥ BblUMTaHHE ApoOeil ¢ MPOTUBONOIOKHBIMH 3HAMEHATEISIMU 20.09
10 CrnoxeHue ¥ BBIYMTaHHUE JpoOei ¢ pa3HbIMU 3HAMEHATEJISIMU 22.09
11 CrnoxeHne M BeIYATaHHE APoOeii ¢ pa3HBIMH 3HAMEHATEISIMH 25.09
12 CrnoxeHue ¥ BIUUTaHHE PALMOHATIBHOM IpOOU U 11€JI0T0 BBIPAKEHHUSI 27.09
13 KonTpoJsbHnas padora Ne 1 «Cio:keHue U BbIYUTaHue Apodeii» 29.09
14 AHanu3 KOHTpoJbHOM paboTsl Nel. YMHOkeHue npobeii. Bo3senenue 02.10

JIpoOU B CTETICHb
15 ITpeoOpa3oBanue TpOOHBIX BBIpaKEHUH, coepxKaluX AeicTBUE 4.10

YMHO)KEHUSI
16 Jenenue apobeit 6.10
17 [Tpeobpa3zoBanue APOOHBIX BbIPAXKEHHH, COEPKALUX NEHCTBUE JIETCHHUS 9.10
18 ITpeoOpa3zoBanme paloOHaIbHBIX BRIPAKCHHI 11.10
19 [TpeoOpa3oBaHue palMOHAIBHBIX BHIPAXKESHUN 13.10
20 [TpeoOpa3oBaHre palMOHAIBHBIX BRIPAKESHUI 16.10
21 Haxoxienue cpeiHero rapMOHUYECKOr0 Psijia MOJIOKUTENbHBIX YHCEl 18.10
22 DyHKIMS y=K/x U ee rpaduk 20.10
23 @yHKIUS y=K/X U ee rpaduk 23.10
24 KonTtpoubsnas padora Ne 2 «IIpeodpa3oBaHue panMoHaJIbHBIX 25.10

BbIPAKEHH D)

Kaapatubie kopun (17 9)

25 AHann3 KOHTpoJIbHOM paboThl Ne 2. PanmoHanpHble 4yncia 27.10
26 WppanuoHanpHble Yuciaa 8.11
27 KBaapatHbpie KOpHU 10.11
28 Apudmernueckuil KBaIpaTHbI KOPEHb 13.11
29 YpaBHenue x° = a 15.11




30 Haxosxaenne npuOIMKeHHBIX 3HAYCHUH KBaJIPaTHOTO KOPHS 17.11
31 Oynkuus y =\ u ee rpadux 20.11
32 | ®dyuxims y =\x u ee rpadu 22.11
33 KBaapaTHbIi KOpeHb U3 TPOU3BEICHUS B IPpOoOH 24.11
34 KBazpaTHblil KOPEHb U3 CTENEHU 27.11
35 KBaapaTHbIl KOpEHb U3 MPOU3BEICHUM, TPOOH U CTEIIEHU 29.11
36 KontposbHnas padora Ne 3 «KBagpaTHbIii KOpeHb» 01.12
37 AHanu3 KOHTPOJIbHOU paboThl Ne3. BeiHEeCeHHE MHOKHTES M3-TI0]] 3HAKA 04.12
KOpHsi. BHeceHrne MHOKHUTENS O] 3HaK KOPHS
38 Brinecenrie MHOKUTENS U3-T10]] 3HAaKa KOpHsI. BHeceHne MHOKUTENS 1O 06.12
3HAK KOPHS
39 [TpeoOpa3oBaHue BRIPAKCHHIA, COISPIKANTNX KBAIPATHBIC KOPHU 08.12
40 [IpeoOpa3zoBaHue BBIpAKEHUH, COIEpKAIMX KBAAPATHBIE KOPHU 11.12
41 KonTpoubnas padora Ne 4 «IIpeodpa3oBaHue BbIpa:KeHHi, 13.12
CO/IEPIKAIMX KBA/IPATHbIE KOPHI
KBaapartubie ypaBHenus (21 u)
42 AHanu3 KOHTpoJIbHOH paboTel Ne 4. Onpenienenre KBaJipaTHOIO ypaB- 15.12
HEHUSI.
43 Henosinble kBajipaTHbIE YpaBHEHUS 18.12
44 Pemenue 3a/1a4 ¢ TOMONIBI0 HEMOJHBIX KBAJPATHBIX YPaBHCHUM 20.12
45 Pemenne kBaapaTHRIX YpaBHEHUH BBIICICHUEM KBaJIpaTa JBy4YIeHA 22.12
46 BriBo1 hopMyJIbI KOpHEH KBAaPATHOTO YpaBHEHUS 25.12
47 Penienne KBaipaTHRIX ypaBHEHHUH 1O opmyIie 27.12
48 Penienne KBaipaTHBIX YPaBHEHUH C YETHBIM BTOPBIM KOA(PPHUIIMEHTOM 10.01
49 Pemenue 3a/1a4 ¢ TOMONIBIO KBAJIPpaTHBIX YPaBHEHHUI 12.01
50 Pemenue 3a1a4 ¢ MOMOIIBIO KBaIPAaTHBIX YpaBHEHHM 15.01
51 Teopema Buera 17.01
52 Teopema Buera 19.01
53 KonTpoJsbHnas pabora Ne 5 «KBagpaTHble ypaBHeHHUS» 22.01
o4 AHanu3 KOHTPoJIbHOM paboThl Ne 5. Pemienne ApoOHBIX paliiOHaIbHBIX 24.01
YpaBHEHUNU
55 Pemenue 1poOHBIX pallMOHAIBHBIX YPaBHEHUH 26.01
56 Pemenne 1poOHBIX pallMOHAIBHBIX YpaBHEHUI 29.01
57 Pemenue 1poOHBIX pallMOHAIBHBIX YPaBHEHUH 31.01
58 CocraBnieHue JpOOHBIX pallMOHAIBHBIX YPABHEHH 10 YCIOBHIO 3a]1a4 02.02
59 Peenue 3a1ay ¢ IOMOUIBIO0 palMOHAIBHBIX YPABHEHUIN 05.02
60 Pemienue 3a/1a4 ¢ TOMOIIBIO PAllMOHATBHBIX YPaBHEHUH 07.02
61 Pemenue 3a/1a4 ¢ MOMOUIBIO PAllMOHATbHBIX YPaBHEHHN 09.02
62 KonTpoJsbHasi pabora Ne6 «/IpoOHbIe paniioHAJIbHbIC YPABHECHHUS» 12.02
HepagencrBa (20 )
63 Ananu3 KOHTpoJbHOHM paboTsl Ne 6. OnpeseneHne 4ucioBoro 14.02
HEpaBEHCTBA
64 Jloka3aTenbCcTBO YHCIOBBIX HEPABEHCTB 16.02
65 CBOIICTBa YHCIIOBBIX HEPABEHCTB 19.02
66 Hcronp30BaHne CBOMCTB YHCIIOBBIX HEPABEHCTB MPH OIICHKE 3HAYCHUS 21.02
BBIpa)KEHUS
67 Teopembl 0 MOUJICHHOM CJIO0XKEHUH U YMHOKEHUH HEPABEHCTB 26.02
68 Hcnonp30BaHnE TEOPEM O IIOWIEHHOM YMHO)KEHUH HEPABEHCTB MIPU 28.02
OIICHKE 3HAYEHUI BBIPAKECHHI
69 [TorpentHocTh ¥ TOYHOCTh MPHUOIHMKESHHUS 01.03
70 KontposbHas padora Ne 7 «HucjioBble HEPaBEHCTBA» 04.03
71 Ananu3 KOHTpoJibHOM paboTsl Ne 7. IlepeceueHne U 00beJUHEHUE 06.03




MHOXCECTB

72 Kpyru Diinepa 11.03
73 UwnciioBbIE TPOMEKYTKH 13.03
74 [lepeceuenne U 00bETMHEHUE YUCIOBBIX IPOMEKYTKOB 15.03
75 Pemenne HepaBEHCTB ¢ OTHOM MTEPEMEHHOM 25.03
76 PenieHne HepaBEHCTB ¢ OJJHOM MEpEMEHHOU 27.03
77 Penienne HepaBeHCTB, COICPIKAIIUX IpoOU 29.03
78 Pemenne nepaBercts Bupa 0-x)b u 0- x(b 01.04
79 Pemienue cucteM HEPaBEHCTB C OJTHOW EPEMEHHOM 03.04
80 Pemenue cucteM HEpaBEHCTB ¢ OJHOU MEPEMEHHOMN 05.04
81 Penienue 1BOMHBIX HEPABEHCTB 08.04
82 KontposbHas padora Ne 8 no teme «PeneHne HepaBeHCTB) 10.04
CreneHb € 1eJILIM MoKa3areieM. JjieMeHThbl craTucTuKH (11 )
83 AHann3 KOHTPOJIbHOU paboTel Ne 8. OnpeiesieHre CTEeHH ¢ TENTbIM 12.04
OTPHIIATEIIbHBIM MTOKA3aTEeIIeM,
84 HaxoxieHne 3Ha4eHU BBIPaXEHUM, COIEpPKAIIMNX CTEIIEHU C LEIbIM 15.04
nokazaresieM
85 CBolicTBa CTENEHHU C LIEJIBIM [T0Ka3aTelIeM 17.04
86 Hcnonp30BaHue CBOWCTB CTEIEHU C LIEIBIM [I0KA3aTEIEM IS 19.04
peoOpa30BaHusl BRIPAKEHUN
87 CraHJapTHBIN BUJI YKCIIa 22.04
88 CranmapTHbIN BUJ YncCa 24.04
89 KonTpoJsbHas padora Ne 9 «CreneHb ¢ 1eJbIM MOKA3aTeTeM» 26.04
90 AHanu3 KOHTPOJIbHOM paboThl Ne9. COop u rpynnupoBKa CTATUCTUYECKUX 27.04
JTAHHBIX
91 COop ¥ rpynIupoBKa CTATUCTUYECKUX JAHHBIX 03.05
92 HarusimHoe npejicTaBieHne CTaTUCTHICCKON HHBOpMAITUu 06.05
93 HarnsgHoe npecTaBieHne CTaTUCTHUECKON HHPOopMaIiu 08.05
Hrorosoe noBTopeHne Kypca aiaredpsol 8 kiaacca (6 4)
94 PanmonaneHbie qpoou 13.05
95 KBazpaTHble KOpHU 15.05
96 KBazpaTtHble ypaBHEHUs 17.05
97-98 | HepaBeHcTBa 20.05
99-100 | MroroBas KOHTpOJIbHAS paboTa 22.05
101- CTelneHu ¢ LebIM IT0Ka3aTeaeM 24.05
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