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IHOACHUTEJIBHAS 3AIINCKA

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O KYPCA "AJITEBPA"

PaGouas mporpamma o yue6HOMy Kypcy "Anredpa" mis odydaromuxcs 9 KiaccoB pazpaboTaHa Ha OCHOBE
denepanbHOT0 rocy1apCTBEHHOT0 00pa30BaTENILHOIO CTaHAapTa OCHOBHOIO O0IIEro 00pa3oBaHus ¢ y4ETOM
Y COBPEMEHHBIX MUPOBBIX TPEOOBAHMIA, TPEABSABISIEMbIX K MATEMAaTHUYECKOMY 00pa30BaHMIO, U TPAJAUIIUI
poccuiickoro o0pazoBaHusl, KOTOPbIE 00ECIICUNBAIOT OBJIAICHHE KIIOYEBBIMH KOMIICTCHIUSIMH,
COCTABJISIOLIMMH OCHOBY JJISl HETIPEPBIBHOTO 00pa30BaHUsI M CaMOPa3BUTHS, A TAKXKE IIETTOCTHOCTD
OOIIEKYJIBTYPHOTO, TMYHOCTHOTO U TI03HABATEIILHOTO PAa3BUTHA 00yJaromuxcs. B mporpamMMe ydteHsl uaeu
u nonoxenus: Konuenmmu pa3Butus MmareMaTueckoro oopasosanus B Poccuiickoit denepanyu. B smoxy
U poBoii TpaHCPOPMALIUHU BCEX Cep UeIOBEUECKON NesITETLHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM
COBPEMEHHBIM 4eJIOBEKOM 0e3 6a30BOi MaTeMaTHUECKOM IMOATOTOBKH. YK€ B IIKOJIE MATEMAaTHKa CIIYKHT
OIIOPHBIM IPEIMETOM I U3YUEHUS CMEXHBIX IUCLUIUIMH, a IIOCIIE KOJIbl pealbHOW HE00X0IMMOCThIO
CTaHOBHTCS HETPEPHIBHOE 00pa30BaHKe, YTO TPEOYeT MOTHOLEHHOU 06a30B0ii 00111e00pa30BaTeNbHOM

IIOATOTOBKH, B TOM YHCJIC 1 MaTeMaTHIECCKOM.

310 00YCIOBICHO TEM, UYTO B HAIIM JHU PACTET YMCIIO MPO(eccHii, CBA3aHHBIX C HETIOCPEACTBEHHBIM
MPUMEHEHHEM MaTeMaTHKH: U B cepe SKOHOMUKH, U B OM3HECE, U B TEXHOJIOTHUECKUX 00IaCTIX, U JaKe B
ryMaHMTapHbIX cepax. Takum o0pa3oM, Kpyr MKOJIbHUKOB, 151 KOTOPBIX MaTeMAaTHKa MOXET CTaTh
3HaYMMBbIM MIPEIMETOM, PACLIUPSACTCS.

[IpakTryeckast MoJIe3HOCTh MATEMAaTHKH O0OYCIIOBJIEHA TEM, UTO €€ MPEIMETOM SBISIOTCS
(byHIaMeHTalIbHbIE CTPYKTYPbI HAIIEr0 MUpa: MPOCTPAHCTBEHHbIE (POPMBI U KOJIMYECTBEHHBIE OTHOIIEHUS OT
IIPOCTEHIINX, YCBAUBAEMBIX B HEIIOCPEICTBEHHOM OIIBITE, 10 JOCTATOYHO CIOKHBIX, HEOOXOIUMBIX JJIs
pa3BUTHA HAYyYHBIX U NPUKIAAHBIX UAEH. be3 KOHKPETHBIX MaTEMaTUYECKUX 3HaHUH 3aTPYAHEHO [IOHUMaHue
IIPUHIUIIOB YCTPOMCTBA U UCIIOJIb30BAaHUS COBPEMEHHOM TEXHUKHU, BOCIIPUATHE U UHTEPIIPETALIUS
pa3Ho00pa3HOi colManbHON, SKOHOMUYECKOH, MOTUTHYECKONH HHPOpMaLuH, ManodppekTHBHA
ITOBCETHEBHAS IPAKTUYECKAs AeATENbHOCTh. KaX10My 4el0OBEKY B CBOEH KU3HHU MPUXOJUTCS BBIITOIHATh
pacy€Thbl U COCTABNIATH AITOPUTMBbI, HAXOUTh U IPUMEHSTH (POPMYJIbI, BIAJAETh NPAKTUYECKUMU MPUEMaMHU
reOMEeTPUYECKUX U3MEPEHNUN U TIOCTPOEHUH, YUNTaTh MH(OpMaIIHIO, TPEACTABICHHYIO B BUJIE TaOIHII,
JMarpaMM U rpauKoB, )KHUTh B YCIOBUSAX HEONPEIEIEHHOCTH U TOHUMATh BEPOSTHOCTHBIN XapakTep
Cly4ailHbIX COOBITHH.

OnHOBpEMEHHO C pacHipeHrueM cdep MPUMEHEHUs MaTeMaTHKU B COBPEMEHHOM 00111ecTBe BCE Ooee
Ba)XKHBEIM CTAHOBUTCSI MAaTEMaTUYECKUI CTUIIL MBIIIJICHUA, HpOfIBJ’I?IIOHIHﬁC?I B OHpGI[GJ'IéHHI)IX YMCTBCHHBIX
HaBBIKax. B IpOoHEeCCE N3YYCHUA MAaTEMATUKH B apCCHAIT HpI/IéMOB 1 METOJ0B MBIIIJICHUA YCJIOBEKA
€CTCCTBECHHBIM O6p330M BKJIIOYAIOTCA MHAYKIUA 1 JCAYKIUA, 0606HIGHI/IG N KOHKpETU3alusd, aHallu3 U
CUHTE3, Ki1accu(uKalus U cuctemMarusaius, abctparupoBanue u aHanorus. O0beKThl MaTeMaTHUYECKUX
YMO3aKJIFOUEHH, PaBWJIa UX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHYECKHUX ITOCTPOEHUH,
CIOCOOCTBYIOT BBIPAOOTKE YMEHHMs (OPMYITHPOBATh, 0OOCHOBBIBATH U JJOKA3BIBATH CYXKICHHS, TEM CAaMbIM
pa3BUBAIOT JIOTUYECKOE MbIIITIeHHE. Benyias poib npuHaaieXuT MaTeMaTuke U B GOpMUPOBAHUN
’cU'IFOPPITMI/I‘—I@CKOﬁ KOMITOHCHTHI MBIIIJICHUA 1 BOCITUTAHUU YMGHI/II)’I I[Gf/iCTBOB&TB 110 3aJIaHHBIM aJITOpHUTMaMm,
COBEPIIIEHCTBOBATh M3BECTHBIC M KOHCTPYUPOBATh HOBHIE. B miporiecce pereHus 3a1a4 — OCHOBOW y4eOHOM
ACATCIIBHOCTH Ha YPOKAaX MAaTCMAaTUKH — PA3BUBAIOTCA TAKKC TBOPUYCCKAA U IIPUKIIaJHasd CTOPOHBI

MBIIIJICHUA.

OOyueHne MaTeMaTHKe Ja&T BO3MOXXHOCTh Pa3BUBATh y 00YJaIOMINXCS TOYHYIO, PAIIHOHATIBHYIO U
nH(POPMATHUBHYIO peub, YMEHHE OTOMpaTh Hauboee MOAXOIAIINE I3bIKOBbIE, CAMBOJIMYECKHUE, TpaduuecKue
CpEICTBa AJIS BRIPQKEHHS CYXKICHUH M HAIJIAJHOTO UX HPEICTABICHUS.

Heo0xoauMbpIM KOMIIOHEHTOM 001N KYJIbTYPhl B COBPEMEHHOM TOJIKOBAHUU SIBJISIETCS 00111ee 3HaKOMCTBO



C METO/IaMH [TO3HAHUSI JICHCTBUTEILHOCTH, TIPEJICTABICHIE O IPEAMETE U METOAAaX MAaTEeMaTHKH, UX OTIMIHH
OT METO/IOB JIPYTHX €CTECTBEHHBIX M TYMAaHUTAPHBIX HAYK, 00 OCOOCHHOCTAX MPUMEHEHUSI MAaTEeMaTUKH IS
peleHHs HayYHBIX U MPUKIaIHBIX 3a1a4. TakuM 00pa3oM, MaTeMaTuyeckoe 00pa3oBaHHe BHOCUT CBOM
BKJIa/1 B POpMHUpPOBaHKE OOILEH KYIbTYpPhI YeIOBEKA.

N3ydyeHne MaTeMaTHKH TaKKe CIIOCOOCTBYET SCTETUYECKOMY BOCITUTAHUIO YEJIOBEKA, TIOHUMAHUIO
KpacoThl M U3SIIIECTBA MATEMAaTHUECKUX PACCYKICHHUNA, BOCIIPUATHIO T€OMETPUYECKHIX (OPM, YCBOCHHIO
U CUMMETPHUHU.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA "AJITEBPA"

Anre0pa ABIsieTCS OJTHUM U3 OIIOPHBIX KYpCOB OCHOBHOM IIKOJIBI: OHA 00ECIIEUNBACT U3YUYEHUE IPYTUX
JUCLUIUIMH, KaK €CTECTBEHHOHAYYHOT0, TAK U TYMaHUTAapHOI'O LIUKJIOB, €€ OCBOEHHE HEOOXO0AUMO IS
POAOIDKEHHs 00pa30BaHUs M B IOBCEAHEBHOM KU3HU. Pa3BuTne y 00y4aronmxcst Hay49HbIX IpeACTaBICHUI
0 TIPOUCXOXKACHUH M CYLTHOCTH alredpanyeckux abCTpakInid, Criocobe OTpaskeHHsI MaTeMAaTHIeCKON HayKon
SIBJICHHIA U TIPOLIECCOB B TIPUPOE U OOILECTBE, POJIM MATEMAaTHYECKOTO MOJICIIMPOBAHMS B HAYYHOM
MO3HAHUU H B IPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MHUPOBO33PEHUS U Ka4ECTB MBIIILICHUS,
HEOOXOAMMBIX JUTS afanTallii B COBPEMEHHOM I poBoM obmiecTBe. M3ydyenune anreOpsl eCTeCTBEHHBIM
o0pa3om obecrieunBaeT pa3BUTHE YMEHHUsS HAOII01aTh, CPABHUBATH, HAXOAUTH 3aKOHOMEPHOCTH, TpeOyeT
KPUTHYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAaHHO 00OCHOBBIBATH CBOM JICHCTBHSI U BBIBOJIBI,
dbopmynupoBath yrBepkAcHUsA. OCBOCHHE Kypca anreOpbl 00eCTIeunBaeT pa3BUTHE JOTMYECKOTO MBIIUICHHS
00y4aroImuXxcs: OHU UCTIONB3YIOT IEAYKTUBHBIC M HHIYKTUBHBIC PACCYXICHUs, 00001IIeHIE 1
KOHKpETHU3aIiio, abcTparupoBanue u anajgorur. Odydenue aiaredpe npeamnoiaraeT 3Ha9uTeNIbHBIA 00bEM
CaMOCTOSITENIbHOM J1eATEIbHOCTH 00yJarouXCsl, IO3TOMY CAMOCTOSITEIIbHOE PEILIEHUE 3a/ja4 €CTECTBEHHBIM
00pa3oMm SIBIISIETCS pean3aiei JesiTeIbHOCTHOTO MPUHIIUATIA 00ydIeHUSI.

B crpykTrype nporpamMmsl yaeOHOro Kypca «Anredpa» 0OCHOBHOM IIKOJIBI OCHOBHOE MECTO 3aHMMAIOT
COZIepKaTEIbHO-METOINUECKHE INHUH: «HHUCIa U BBIYUCIEHUS»; «Anredpanyeckre
BBIpOXEHUS»; «Y paBHEHUS U HepaBeHCTBay; «DyHKIMmny». Kaxnas u3 3Tux cojepxkareabHO-METOANYECKIX
JIMHUH pa3BUBAETCs Ha NPOTSHKEHUH TPEX JIET U3YUEHHUs Kypca, ECTECTBEHHBIM 00pa30M MeperieTasich 1
B3aUMOJICHCTBYS C JPYTUMHU €ro JIMHUAMH. B Xo7e n3yuenus kypca o0y4JaromuMcs IPUXOAUTCS JTOTHUECKH
paccyxaaTb, UCIIOJIB30BATh TeOpeTI/IKO-MHO)KeCTBeHHblﬁ SI3BIK. B cBSI3M ¢ A THM uenecoo6pa3H0 BKIIIOUUTH
B IPOrpaMMy HEKOTOPbIE OCHOBBI JIOTHKH, TPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3/ieibl MATEMaTHYECKOTO
00pa3oBaHMs U CIIOCOOCTBYIOIME OBJIAJICHHIO 00YUaIOIMMUCS OCHOB YHHBEPCAIBHOTO MaTEMAaTHYECKOTO
a3bIka. TakuM 00pa3oM, MOKHO YTBEP)KIaTh, UTO CO/IEPIKATENBHON U CTPYKTYPHOH 0COOEHHOCTBIO
Kypca«Anredpay sSBISIETCS €r0 MHTETPUPOBAHHBIN XapaKTep.

Coneprxanue JTMHUN «HHCa U BBIYUCICHUSD) CIIYKUT OCHOBOM I TAJIbHEUIIErO U3yYeHUsI MATEMATHKH,
CIOCOOCTBYET Pa3BUTHIO Y 00YUAIOIIUXCS JIOTHIECKOTO MBIIIIEHUS, (HOPMUPOBAHUIO YMEHUS TTOJIH30BATHCS
IITOPUTMaMH, a TaKXKe MPUOOPETEHHUIO MPAKTUIECKUX HABBIKOB, HEOOXOIUMBIX IS TOBCETHEBHOM JKU3HH.
PazBuTne MoHATHS O YKCIIe B OCHOBHOM IIKOJIE CBSI3aHO C PAlMOHAIBHBIMU M UPPAILMOHATBHBIMU YHCIIAMH,
(hopMHUpPOBaHHEM MPEICTABIICHUN O IEUCTBUTEIIHFHOM YHUCIIE. 3aBEPIIICHUE OCBOCHUS YHCIIOBON JIMHUH
OTHECEHO K cTaplIeMy 3BeHY 00IIero o0pa3oBaHUsl.

Copepxanue IByX alnredpandeckux JUHUN — «Anredpandeckue BhIpaKeHUs» U «Y paBHEHUS U
HEPaBEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Y 0OYUAIOLIMXCS MAaTEMaTUYECKOTO anmapara, He00X0JMMOro
JUISl peIIEHUs 3a/1a4 MaTEMAaTHKH, CMEXXHBIX IIPEIMETOB U ITPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4. B 0CHOBHOM
IIKOJIe YU4eOHbII MaTepuall TpYyNIUpPYeTcss BOKPYT PallMOHAIBHBIX BBIpaKeHUH. AnreOpa JeMOHCTPUPYET
3HAYEHUE MATEMATUKH KAaK SI3bIKa U1 TIOCTPOEHUSI MATEMAaTUYECKUX MOZEIIEH, ONTMCaHMs IIPOLIECCOB U
SBJICHUI pealbHOTo MUpa. B 3amaun oOydenus anredpe BXOAAT TaKKe AajbHENIee pa3BUTHE
AJITOPUTMUYECKOTO MBIIUIEHUS, HEOOXOJMMOTI0, B YaCTHOCTH, Il OCBOEHUS Kypca HH()OPMaTHKH, U
OBJIa/ICHUE HAaBbIKAMHU JIeIyKTUBHBIX paccyxaeHuil. [I[peobpazoBanne CUMBOJIIBHBIX ()OPM BHOCHUT CBOH



cnienn(puIecKuil BKJIa B pa3BUTHE BOOOPAKEHHS, CTIOCOOHOCTEH K MAaTEMaTHYECKOMY TBOPUYECTBY.

Coneprxanue (QyHKIIMOHATBHO-TpapUUECKOM JTMHUN HALIEICHO HA MOTYYEeHHUE IIKOJIbHUKAMH 3HaHUH O
(GYHKIMAX KaK BaKHEHIIEH MaTeMaTH4eCKOl MO/IEIH JUIsl OIIMCAHUS U UCCIIEIOBaHUS Pa3HO 0Opa3HbIX
IPOLIECCOB M SIBJICHUH B IPHpoJe U odmiecTBe. M3ydyenue 3Toro Marepuana Crioco0CTBYeT pa3BUTHIO Y
00y4JaroImuxcs yMEHHUS MCIIOIb30BaTh Pa3IMUHbIC BEIPA3UTEIbHBIEC CPEJICTBA S3bIKa MATEMATUKN —
CIIOBECHbIE, CHMBOJIMYECKHE, TpaduecKue, BHOCHT BKJIa1 B (POPMUPOBAHKE TPEACTABICHUI O POJIU
MaTeMaTHKHU B Pa3BUTUH LUBWIN3ALUU H KYJIbTYPHI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

CormacHo yueOHOMY IIaHy B 9 Kitacce u3ydaercs yueOHbIH Kypc «Anredpay, KOTOPBIA BKIOYAET
CJIEYIOIINE OCHOBHBIC Pa3/ieiibl coaepxkanus: «Uncna v BeIYUCICHUN», «AJIreOpandeckue
BBIpAXKEHUS»,«Y paBHEHUS U HepaBeHCTBay», « DyHkuuuy». Y4eOHbIH 11aH Ha n3y4eHue ainreopsl B 9
KJIaccax OTBOJUT 3 y4eOHBIX yaca B Henento, 102 yueOHbIX yaca B TO/I.



COJAEP)KAHUE YYEBHOI'O KYPCA "AJITEBPA"

Yuciia 1 BLIYUCJIECHUA

JleficTBUTEIBbHBIC YKCTIA.

PannonanbHbIe YnCiIa, UppalliOHATBHBIC YHCIIa, KOHEYHBIC U OECKOHEYHBIE IECATUIHBIC IPOOH.
MHOKeCTBO JIEHCTBUTEIBHBIX YUCEI; ICHCTBUTEIHHBIC YHCIIA KAK OCCKOHEUHBIC JECSITHUHBIC TPOOH.
B3anMHO 0/1HO3HAaYHOE COOTBETCTBUE MEXKAY MHOKECTBOM JIEUCTBUTEIBHBIX YUCENI U KOOPAUHATHON
IIPSIMOM.

CpaBHeHUE NEHCTBUTENBHBIX YUCEIl, apu(PMETHISCKUE NEUCTBHUS C ICUCTBUTEIHHBIMU YHCTIAMH.

N3mepenust, mpuOIMKeHs, OIICHKH.

Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA, THTEILHOCTD ITPOILIECCOB B OKPYKAIOIIEM MUPE.

[TpubmmxEnnoe 3HaYeHNEe BEIMYUHBI, TOYHOCTH NpuOmmkeHns. Okpyriaenue uncen. [Ipuknaka u oneHka
pE3yJIbTaTOB BBIYMCICHUM.

YpaBHeHNSI 1 HEPABEHCTBA

YpaBHEHHUsI C OJHON IEPEMEHHOM.

JIuneiinoe ypaBHeHMe. Penienue ypaBHeHNH, CBOAAIMXCA K TUHENHBIM. KBagpaTtHoe ypaBHeHue. Pemenne
YPaBHEHUH, CBOAAIIMXCS K KBaJpaTHbIM. bukBaapaTtHoe ypaBHeHue. [IpuMepsl pemienust ypaBHEHUN TPEThei
1 4eTBEPTON CTENIEHEN pa3I0KEHUEM Ha MHOXKUTENU. Perenre 1poOHOo-paliMoHaIbHbIX YPaBHEHUH.
Pemmenne TeKCTOBBIX 3aJa4 alreOpanyeckuM METOJOM.

CucreMbl ypaBHEHUH.

VYpaBHeHUe ¢ AByMs IEPEMEHHBIMU U ero rpaduk. Penienne cuctem IByX JIMHEHHBIX YpaBHEHUH C IBYyMs
IIEpEMEHHBIMU. Penienue cucTem AByX ypaBHEHUH, OJJHO U3 KOTOPBIX JIMHEHHOE, a IPyroe — BTOPOU
creneHu. ['paduyeckas HHTEpIpeTalns CUCTEMBbl YPaBHEHUH C IBYMsI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 alreOpandeckuM CriocoOoM.

HepasencrtBa

UucnoBble HEPABEHCTBA U UX CBOMCTBA. PellieHne TMHEeNHbIX HEPABEHCTB C OJJHOM ITIepeMEHHOM. Perenne
CUCTEM JIMHEHHBIX HEPABEHCTB ¢ OJHOM nepeMeHHor. KBajpaTHbie HepaBeHCTBaA. | paduueckas
WHTEpPHNpETAUs HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IEPEMEHHBIMU.

DOyHKIUH
KBanpatnunas ¢ynkuus, e€ rpaduk u coiicta. [lapaborna, KoopauHATHI BEPIIMHBI Tapadoibl, OCh
CUMMETPHUH NapadoJIbl.

Ipadukn pyskmumii: y =kx, y=kx+b, y=k/x. Y=vx, y=x*.y = | x | 1 ux cBoiicTBa.

YucaoBble MOCIEI0BATEIbHOCTH

Omnpenenenue 1 crocoObl 3a/1laHMUs YUCIOBBIX MOCIEI0BATEIbHOCTEH.

[TonaTue ynciIoBON MOCIE0BATENILHOCTH. 3a/laHUe MTOCIIEI0BATEIbHOCTH PEKYPPEHTHOM GpopmMyIioif n
¢bopmyIoit N-To uieHa.

Apudmerndeckast 1 reoMeTprUIecKasi IPOrpecCu.

Apudmerndeckas ¥ reoMeTpuueckas nporpeccuu. @opmyIibl N-ro wieHa apuPpMeTHIecKoi 1
reOMETPUUYECKOM MPOTrPECCU, CyMMBI IIEPBBIX N YJICHOB.

N3o6pakenune wieHOB apu(PMETHUIECKON U TeOMETPUUYECKON POrpeccuii TOUKaMy Ha KOOPAMHATHOM
IJI0CKOCTH. JIMHENHBIN M 9KCIOHEHIIUANIbHBIN pocT. CI0KHBIE TPOLEHTHI.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

OcBoeHnune yaeOHOro Kypca «ANredpbl» T0JDKHO 00€CIeunBaTh TOCTHKEHUE HA YPOBHE OCHOBHOTO OOIIIETO
O6p8,30BaHI/I$I CICAYIOMUX JIUIYHOCTHBIX, MCTAIIPECAMCTHBIX U MPECAMCTHBIX 06pa30BaTeJIBHBIX PE3YIbTATOB!

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yNIbTaThl OCBOCHHUS MPOTPaMMbl y4eOHOTO Kypca «Aredpay XapaKTepu3yroTCs:

IIaTpuoTHYecKkoe BOCIMTAHME:

MPOSIBJICHUEM MHTEPECA K MPOUUIOMY M HACTOSIIEMY POCCUIMCKOW MAaTEMATHKU, IEHHOCTHBIM OTHOLLIEHUEM
K JJOCTH>XKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUYECKOM IIKOJIbI, K HCIIOJIb30BAHUIO 3THX
JTOCTH)KCHHH B IPYTUX HAayKaxX M MPUKIAIHBIX cepax.

I'pa:kaanckoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBHIO K BBITIOJIHEHUIO 00sI3aHHOCTEH TpakIaHUHA M PEAIU3allUU €ro TIPaB, MPEICTABICHHEM O
MaTeMaTHYECKUX OCHOBaX ()YHKIIMOHHPOBAHUS Pa3IMYHBIX CTPYKTYP, SBJICHHIA, IPOLIEAYDP IPAKIAHCKOTO
oOriecTBa (BbIOOPHI, OMPOCHL U TP.); TOTOBHOCTBIO K 00CYK/IEHUIO STUYECKUX MTPOOIJIeM, CBSI3aHHBIX C
MIPAKTUICCKUM IMPUMEHEHHEM JOCTHKEHUN HAYKH, OCO3HAHUEM BaXKHOCTH MOPAJTb- HO-dTHYECKHIX
MPUHITUIIOB B JICATEIILHOCTH YYEHOTO.

TpyaoBoe BocnnuTaHue:

YCTAaHOBKOM Ha aKTUBHOE y4acTHE B PEIICHUH NPAKTHUECKUX 3a]jau MaTeMaTU4YeCKOM HalpaBIeHHOCTH,
OCO3HAaHHEM Ba)KHOCTU MaTeMaTUYECKOro 00pa30BaHUs Ha NPOTSHKEHUU BCEH JKM3HU [l YCIEIIHON
npoeCCHOHATILHOMN IEATEIFHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHUH;

OCO3HaHHBIM BBIOOPOM U IIOCTPOCHUEM MHIUBUAYAILHON TPACKTOPUH 00Pa30BaHUS U KU3HEHHbIX IUIAHOB
C Y4€TOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MTOTPEOHOCTEH.

JcTeTHYeCKoe BOCMMUTAHHUE!
CIIOCOOHOCTBIO K SMOIIMOHAIBHOMY U 3CTETUYECKOMY BOCTIPUSATHIO MaTEMaTHUYECKUX OOBEKTOB, 3a/1a4,
pElIeHUH, pacCyKICHHUI; YMEHUIO BUJETh MaTeMaTHYECKIE 3aKOHOMEPHOCTH B MICKYCCTBE.

HeHHOCTl/I HAYYHOI'O MO3HAHUA

OpI/IeHTaHI/Ieﬁ B ACATCIIbHOCTU Ha COBPEMCHHYIO CUCTEMY HAYYHBIX HpeI[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX
3aKOHOMCPHOCTAX pa3BUTHUA YCJIOBCKA, ITPUPOILI U O6I_I_ICCTBa, MMOHUMaHHEM MaTeMaTHYEeCKOMH HAaYKH KakK
C(bepbl YeI0BEUYCCKOM JACATCIIBHOCTH, OTAIlOB eé Pa3BUTUA U BHAYMMOCTHU IJIA Pa3BUTHUA HUBHUIIN3ANUU,

OBJIaJICHHEM SI3BIKOM MaT€MaTHKH M MaTeMaTHISCKOM Ky.]'[]i»TypOI\/'I KakK CpCACTBOM IMO3HAHUA MHPA;

OBJIaICHHUEM HpOCTCﬁMHMH HaBBIKAMH HCCJIEOBATEIbCKOM NeSITEeIbHOCTH.

duznyeckoe BocnuTanue, GopMupoBaHue KyJbTYPbI 310POBbSI H IMOIIHOHAIBHOIO 0J1ar0NoJIyYHs:

TOTOBHOCTBIO IPUMEHATh MATEMAaTUUECKUE 3HAHUS B MHTEPECAX CBOETO 3/10POBbsI, BEAEHUS 30POBOTIO
o0pa3a *KHU3HH (370pOBOE MUTAHKE, COATAHCUPOBAHHBIN PEKUM 3aHATUH U OTIbIXA, PETYIspHas pusnueckas
aKTUBHOCT);

c(hOpMUPOBAHHOCTHIO HaBbIKa peIeKCHy, MPU3HAHUEM CBOETO MpaBa Ha OIMIMOKY M TaKOoro e MpaBa
JPYroro 4eaoBeKa.

IK0JI0OrHYecKOe BOCIUTAHHE:

OpHeHTaHHeﬁ Ha HpI/IMeHeHI/Ie MATEMATHYCCKUX 3HaHHI71 JJISA peHIeHI/IH 3a1a4 B O6J'IaCTI/I COXpaHHOCTI/I
OKpY>Karollleu cpelibl, IJIAaHUPOBAHUS MOCTYNKOB U OI[EHKH UX BO3MOKHBIX MOCIEICTBUI JJIs1 OKPYKAOIIEH
CpeIbl;

OCO3HaHHEM TTI00aTBFHOTO XapaKTepa SKOJOTHIECKUX MPOo0JieM U MyTel X perieHus.

JInuHOCTHBIE pe3yJIbTaThl, 00eceYrnBaoIMe AAaNTAIHI0 00y4al0Ierocsi K M3MeHsIIO UM CSl
YCJIOBHAM COLMATBLHOM M NPUPOAHOH Cpelbl:

— T'OTOBHOCTLBIO K ,[[eflCTBI/ISIM B YCJIOBUAX HGOHpGI[GJIéHHOCTI/I, MOBBIIICHHUIO YPOBHHA CcBOEH



KOMIICTCHTHOCTHU YCPE3 MPAKTUUCCKYIO ACATCIIBHOCTh, B TOM YHUCJIC YMCHUC YUYUTHCA Y APYTHUX HIOI[CP’I,
HpI/IO6peTaTI: B COBMECTHOM ACATCIIBHOCTH HOBLIC 3HAHUSA, HABBIKW U KOMIICTCHIIUN U3 ONIbITA APYTHUX;

— HEO0OXOIUMOCThIO B (POPMUPOBAHUH HOBBIX 3HAHUI, B TOM uncie GopMyIMpOBATh UIEH, TOHSTHU,
THIIOTE3bI 00 00BEKTaX U SIBICHUSIX, B TOM YHCIIE paHee HE U3BECTHBIX, OCO3HABATH J1E(OUIIUTHI
COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE pa3BUTHUE;

— CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIUIO KaK
BBI30B, TPEOYIOLINI KOHTPMED, KOPPEKTUPOBATH IPUHUMAEMBbIE PEIICHUS U ACHCTBUS, (DOPMYIUPOBAThH
U OLIGHUBATh PUCKH U MOCIEACTBUS, (OPMHUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIbTATBI

MertarnpeaMeTHbIe pe3yIbTaThl OCBOSHHS ITPOrpaMMbI YIeOHOTO Kypca «Aredpa» XapakTepu3yroTcs

OBJIAZICHUEM YHUBEPCANbHLIMU HOZHAGAMETbHBIMU OCUCMBUAMY, YHUBEPCATbHLIMU KOMMYHUKAMUGHBIMU

OelcCmeUuAMU U YHUBEPCATbHLIMU PEeYIAMUGHBIMU OCUCMBUIMU.

1) Vnueepcanvnvie noznasamenvHule oelicmeus obecnedusarom Gopmuposanue 6a306vlx KOCHUMUBHBIX

npoyeccos 0oyuaroumuxcs (0ceoeHue Memoo08 NOZHAHUSL OKPYICAIOUWE20 MUPA,; NPUMEHEHUE T0SULECKUX,
ucce008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayueii).

ba3oBble Jornveckue a1ecTBUSA:

— BBIABJIATH U XapaKTCPU30BaATh CYIICCTBCHHBIC IPU3HAKN MATECMATUYCCKUX O6T>€KTOB, HOHHTHﬁ,
OTHOIIICHUH MCKAY NNOHATUAMU, (bOpMy.]'II/IpOBaTB OIpCaACIICHUA HOHHTI/Iﬁ; YCTaHABJIMBATb
CYH_ICCTBGHHHﬁ IIpU3HAK KHaCCI/IQ)I/IKaHI/II/I, OCHOBAaHMUA OJIA O606H_[CHI/I${ 1 CpaBHCHUA, KPUTCPUH
IMPOBOAMMOI'0 aHAJIU3a,

— BOCHPHUHUMATh, POPMYIUPOBATH U MPe0OPa30BBIBATH CY)KJIEHUS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHbIE, €IMHUYHBIE, YACTHBIE U 00IME; YCIOBHBIE;

— BBIABIATh MaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUUs B (PaKTax, JTaHHBIX,
HaAOJIIOJIEHUSX U YTBEPKACHUAX; TIPeyIaraTb KPUTEPHUH JUIsl BBISIBJICHUS 3aKOHOMEPHOCTEN U
IIPOTUBOPEYMI;

— JIeNaTh BBIBOJIBI C UCTIONB30BaHUEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX U HHIYKTUBHBIX
YMO3aKJIIOUeHHUH, YMO3aKIIFOUEHHH 110 aHAJIOTHH;

— pa30upaTh J0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKIACHHUH (IIpsIMbIE U OT IPOTUBHOTO), IPOBOINUTH
CaMOCTOSITENIbHO HECIIOKHBIE OKa3aTeIbCTBA MaTeEMaTHUYECKHUX (DaKTOB, BBICTpauBaTh apryMEHTAIHIO,
IPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

— BbIOMpaTh criocol peleHus: yueOHo 3aaun (CpaBHUBATh HECKOJIBKO BApHAHTOB PELLIEHUS,
BbIOMpaTh HanboJIee MOAXOSAIINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ucciiefoBaTe/ILCKHE JeicTBUA:

— HCIIOJIB30BaTh BOMPOCHI KaK MCCIeI0BATEIbCKII HHCTPYMEHT M03HaHU; (POPMYIHPOBATH BOTIPOCHI,
dukcupyromume NpoTUBOpedne, IpodIeMy, CaMOCTOSATENBHO YCTaHABIMBATh HICKOMOE U TAHHOE,
(bopMuUpPOBATH THIOTE3Y, APTYMEHTUPOBATh CBOIO MO3UINIO, MHEHHE;

— TIPOBOJHTH MO0 CAMOCTOSATEIILHO COCTABICHHOMY IIJIaHY HECJIOXHBIN dKCIIEPUMEHT, HEOOIIBIIIOE
UCCJICIOBAHKE TI0 YCTAHOBJICHUIO OCOOCHHOCTE MaTEMAaTHIECKOTO 00BEKTa, 3aBUCUMOCTE 0OBEKTOB
MEXTy COOO0H;

— CaMOCTOSTENIbHO (GOpMYyIUPOBaTH 0000IIEHHUS U BBIBOABI IO PE3yJbTaTaM MPOBEAEHHOTO



Ha6JHOI[eHI/ISI, HCCICA0BaHUA, OICHUBATH ,[[OCTOBepHOCTB HOHy‘-ICHHBIX pe3y.]'IBTaTOB, BBIBOJIOB U
000011IeHHI];

— MPOTrHO3UPOBATH BO3MOKHOC PAa3BUTUC MMPOLECCA, d TAKIKC BbIIBUTATH IIPCAIIOJIIOKCHHUA O €0
Pa3BUTHUHU B HOBLIX YCIIOBUAX.

Patora ¢ undopmaumeii:

— BBIABJIATH HCAOCTATOYHOCTHh U I/I36BITO‘-IHOCTB I/IH(l)OpMaL[I/II/I, JaHHBIX, HeO6XOI[I/IMBIX JJIA peH_IeHI/ISI
3a/1a4u;

— BBIOMpATh, AHAIM3UPOBATH, CUCTEMATH3UPOBATh U HHTEPIIPETUPOBATH HH(OPMAIIHIO Pa3IMYHBIX
BUJOB U (pOPM IPEICTABICHHUS;

— BbIOMpaTh popMy IpeacTaBiIeHHs] HHPOPMAIMK U WLTIOCTPUPOBATH pelllaeMble 3a/1a4u CXeMaMH,
JuarpaMmMamu, HHOM rpa@uKoi U uX KOMOUHAIUSIMU;

— OILIEHMBATh HAJEKHOCTh MHPOPMAIIMH 110 KPUTEPHSM, NIPEAJIOKEHHBIM YUUTEIEM WU
c(OpMYIHPOBAHHBIM CAMOCTOSITENBHO.

2) Vuueepcanvhvie KOMMYHUKAmMUBHbLE Oelicmeus 0becnedusam c@hopmupo8anHoCms COYUATLHBIX
HABBLIKO8 00Y4aAIOUWUXCHL.

Oo0urenue:

— BOCIIpHMHUMATHL U (1)OpMy.HI/IpOBaTI) CYXKIACHUA B COOTBCTCTBHHU C YCIIOBUAMHU U LETIAMU O6HI€HI/I$I;
SACHO, TOYHO, 'PAMOTHO BbIpaXaThb CBOIO TOYKY 3pCHUA B YCTHBIX U NIMCbMCHHBIX TCKCTAX, 1aBATh
MOSICHCHUA 110 X0y PCIICHUS 3aa9U, KOMMCHTHUPOBATDH HOJ'Iy‘IeHHHﬁ pe3yibTar;

— B X0J1e 00CYXJIeHHs 3a]1aBaTh BOIIPOCHI 110 CYILECTBY 00CYX/1aeMON TeMbI, TPOOJIEMBI, peraeMon
3a/1a4M, BHICKA3bIBAaTh UJIEH, HALICJICHHbIE HA TIOUCK PEIICHNUS; COMIOCTABIISITh CBOU CYXKICHHUS C
CYKACHUSIMH JIPYTUX YYaCTHUKOB AMAJIOra, OOHApYKHUBATh Pa3IMuMe U CXOJICTBO MO3UIINN; B
KOPPEKTHOI Gopme popMyaupoBaTh pa3HOIJIACHs, CBOU BO3PAKECHUS,

— MPEACTaBIATh PE3yJIbTAThl PEIICHUS 3a/1a4M, IKCIIEPUMEHTA, UCCIEA0BAHUS, IPOEKTA;
CaMOCTOSITENIHO BBIOMPATh (hOpMAT BBICTYIUIEHHUS C YUETOM 3a/1ay MPE3eHTAlluU U 0COOEHHOCTEN
ayJIUTOPHUH.

CoTpyaHun4ecTBo:

— IMOHUMATh U HUCIIOJIE30BATh IPCUMYIICCTBA KOMaHIHOH 1 HHHHBHﬂyaﬂbHOﬁ pa60TBI IIpU pCHICHUHN
y‘le6HHX MAaTEMATHYCCKUX 3a1a4;

— TPUHUMATH [T COBMECTHOMU JCSATEILHOCTH, TUTAHUPOBATH OPraHU3aIluI0 COBMECTHON PabOTHI,
pacrnpenenaTb BUABI paboT, JOrOBapUBaAThHCS, 00CYKIAaTh MPOIIECC M Pe3yabTaT paboThl; 0000maTh
MHEHHS HECKOJIBKUX JTIONEH;

— Yyd4acTBOBaTh B IPYyMIOBBIX (popMax paboThl (00CyXk1eH!Us, 0OMEH MHEHUSIMH, MO3TOBBIE IITYPMBI U
ap.);

— BBIIIOJHATH CBOKO YaCTh pa6OTI)I U KOOPAWHHUPOBATHE CBOU JIGI)’ICTBI/IH C IpYruMHU YJICHaAMHU KOMaHBbI,

— OIIEHMBATh KaueCTBO CBOETO BKJIaJa B OOIIMN MPOIAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
YYaCTHUKAaMH B3aUMOJCHCTBUS.

3) Vuueepcanvhuvle pecynamuensie Oelicmsus obecneuugarom Gopmuposarue cmMviCl08blX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranmn3anus:



CaMOCTOSITENIFHO COCTAaBIIATH IUIAH, aJITOPUTM PELCHHS 3a1a4u (UM €r0 YacTh), BBIOMPATh CIIOCO0
peleHust ¢ y4ETOM UMEIOIIMXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBATh BapUAHTHI PEIICHU ¢ y4ETOM HOBOW MH(pOpMALIUH.

CaMOKOHTPOJIb:

— BJIaJCTh crocodamu CaMOIIPOBEPKHU, CAMOKOHTPOJIA ITponecca 1 pe3ylibTaTa pECIICHUS
MaTeMaTH4YeCKOM 3aJa4u,

— MNPEABUACTb TPYAHOCTH, KOTOPBIC MOI'YT BO3BHUKHYTH IIpH PCIICHUHU 3aa4d, BHOCUTH KOPPEKTHBEI B
JCATCIIBHOCTh HA OCHOBE HOBBIX 06CT05IT6J'IBCTB, HaﬁI[CHHBIX OIJ_II/I6OK, BBISIBJICHHBIX pr,HHOCT@ﬁ;

— OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa AEATEIBHOCTH IIOCTABIEHHOM 1IEJIN U YCIOBUAM, OOBACHSTD
IPUYMHBI JOCTHXKEHUS UM HEJOCTHKEHHS LIeIH, HAXOIUTh OIINOKY, 1aBaTh OLEHKY IPUOOPETEHHOMY
OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoenne yaeOHOT0 Kypca «Anredpa» 9 kiace JOMHKHO 00eCeunBaTh JOCTHKEHUE CIISTYIONIIX
MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIBTATOB:

Yucjaa ¥ BBIYUCJIEHUA

CpaBHUBaTh U YIOPSAJO0YNBATH PALIMOHAIBHBIE U UPPALIMOHAJIbHBIE YUCIIA.

BrimonasaTe apI/I(I)MeTI/I‘ICCKI/Ie HeﬁCTBHH C palilMOHAJIbHBIMU YUCJIaMH, COYUCTAd YCTHBIC U IIMCbMCHHBIC
HpI/IéMH, BBIITOJHATDH BBIYHUCICHUA C UPpAalOHAIIbHBIMU YU CIIAMHU.

HaxonuTe 3Ha4eHNs CTENEHEN ¢ LENBIMU 0KA3aTEIIMU U KOPHEH; BBIUMCIIATH 3HAUEHUS YHCIIOBBIX
BBIPA)KCHU.

OKpyTJIsITh IEHCTBUTENIBHBIE YNCIIA, BBIMOIHAT IPUKHUIKY PE3YJIbTaTa BEIYNCICHUM, OLIEHKY YHCIIOBBIX
BBIPAKCHUM.

YPaBHeHHﬂ U HEPABEHCTBA
Pemars nuHelHbIC U KBaJApPAaTHBIC YPABHCHHSA, YPABHCHU A, CBOAAIINUCCA K HUM, HpOCTefIIHI/Ie ,Z[p06HO'
palliOHAJIbHBIC YPAaBHCHU.

Pemiate cucremMsbl ABYX JTMHEWHBIX YpaBHEHHH ¢ IByMsI IEPEMEHHBIMU M CUCTEMBI JIBYX YpaBHEHUIl, B
KOTOPBIX OJTHO YPaBHEHHE HE SIBIISIETCS JTMHEUHBIM.

PemaTh TekcToBbIE 331aun anreOpanueckuM CIoCOOOM € IOMOIIbIO COCTaBJICHHS YPABHEHUSI UM CUCTEMBI
JBYX YPaBHEHUH C JBYMS NIEPEMEHHBIMH.

[IpoBoauTH MpoOCTEHIIIE UCCIEIOBAHUS YPAaBHEHUI 1 CUCTEM YPaBHEHHI, B TOM YHCIIE C MPUMEHEHUEM
rpaduyeckux npeacTapieHuil (ycTaHaBIMBaTh, UMEET JIM YPaBHEHHE WM CUCTEMA YPaBHEHH pelieHus,
€CJIM UMEET, TO CKOJIBKO, | TIp.).

Pemrate nuHeliHbIe HCPAaBCHCTBA, KBAAPAaTHBIC HCPABCHCTBA, 1/1306pa>1<aTb PpCHICHUC HCPABCHCTB HA
YHCI0BOH HpﬂMOfI, 3aIMUCbIBATh PCIICHUEC C TIOMOIIBIO CUMBOJIOB.

PemaTe cucTeMbl TUHESHHBIX HCPaBCHCTB, CUCTEMbI HCPABCHCTB, BKIIIOYAIOIHE KBAAPAaTHOC HCPABECHCTBO,
H306paH(aTB PCeIICHUC CUCTEMbI HCPABCHCTB HA YHCI0BOM HpHMOﬁ, 3aIMUCbIBaTh PCIICHUEC C TIOMOIIBIO
CHUMBOJIOB.

Hcnonp3oBaTh HEpaBeHCTBA MPU PELICHUU PA3IMYHBIX 3a7a4.
DOYyHKIUHT

Pacrio3HaBaTh QPyHKITMHM H3ydeHHBIX BHIIOB. [I0Ka3bpIBaTh CXeMAaTHYECKH PACIIOIOXKEHHE HA KOOPAHMHATHON
MIJIOCKOCTH TpaduKoB



dymkuii Buma: y = kx, y =kx + b, y = k/x, y=ax2 + b x + c ¢, y = X3, y=Vx, y = | x | B 3aBHCHMOCTH OT
3Ha4eHUH K03()(HUITMEHTOB;0MUCHIBATH CBOMCTBA (DYHKIIUHA.
Ctpouts 1 N300pakaTh CXeMATHYECKU rpaUKi KBaJPATHYHBIX

(GyHKLUH, ONMCHIBATh CBOMCTBA KBAAPATHUHBIX (PYHKIIHIA 10 UX rpadukam.

Pacnio3naBaTh KBagpatuyHyto GpyHKIHIO 110 hopMyiie, MPUBOAUTH IPUMEPHI KBaAPATUUHbBIX QYHKUIUN U3
peasbHOM KU3HH, (PU3HKH, TCOMETPHH.

ApH(l)MeTI/I‘leCKaﬂ H reoMeTpuueckas nporpeccuu

Pacno3naBaTh apudMeTndecKkyro U reOMEeTPUUECKYI0 IPOrPECcCUy MPHU Pa3HBIX CIIOCcOo0axX 3a/1aHusl.
BhINONMHATE BRIYUCIEHHS C UCIIOJIb30BaHHEM (OPMYIT N-TO WieHa apu(PMETUIECKON 1 T€OMETPHUECKOM
IIPOrpeccuii, CyMMBI IIEPBBIX N YICHOB.

I/I306pa}KaTB YJICHBI ITOCJICAOBATCIBHOCTH TOYKAMH Ha KOOp,I[HH&THOfI IIIIOCKOCTH.

Pemmars 3aaun, cBsI3aHHBIE C YUCIOBBIMH MOCIIEIOBATEILHOCTSIMU, B TOM YHUCIIE 33J]Ja4l U3 PEalIbHOM
KHU3HU (C UCMIOJIb30BaHUEM KaIbKYIATOPA, U(PPOBBIX TEXHOIOTHIA).



TEMATHYECKOE IIJIAHUPOBAHHUE

Ne | HanmeHnoBaHMe pa3eioB U TeM MPOrpaMMbl KosanuecTBo yacoB Hara Buapl gesiTeIbHOCTH Bupapl, DJ1eKTPOHHbIE
n/n H3YyYeHHUst hopmsbr (mdpossbie)
BCEr0 | KOHTPOJIbHBIE | MPAKTHYeCKHe KOHTpOJIsI o6pasoBaTenbHbIe
padoTsl padoTsl pecypest
Paspen 1. Unciaa u Bbrunciaenus. JeiicTBuTeIbHbIE YHCIa
1.1. | PanmoHasbHbIEC YKCIA, HPPAMOHABHBIC YHCIIA, KOHCUHBIE U 1 Pa3BuBaTh NpEACTABICHUS O YHCIIAX: OT MHOXECTBA HATYPaIbHBIX Ycerubiit https://resh.edu.ru/
OeCcKOHEUHbIE IECATHYHBIE IPOOH. YHCEJI IO MHOXECTBA JIeHCTBUTEIBHBIX YHCEl, orpoc;
ITucpmeHHBIH
KOHTPOJIb;
1.2. | MHOXeCTBO JICHCTBUTEIBHBIX YMCEIT; IEHCTBUTEILHBIE 1 O3HaKOMHUTBCS ¢ BO3MOXKHOCTBIO MIPE/ICTABIICHHS IEHCTBUTEILHOTO VerHbnit https://resh.edu.ru/
4Hclia Kak O€CKOHEUHbIE JICCTHYHBIC IPOOH. YHCIIa KaK OECKOHEUHOM IECATHYHOM ApOoOU, IPUMEHSTh AECATUYHbIE or1poc;
NPHOIMIKEHUS PALHOHATIBHBIX U UPPALIMOHAIBHBIX YHCEl; TucpMenHsIi
KOHTPOJIb;
1.3. | B3auMHO 0JJHO3HAYHOE COOTBETCTBHE MEXKLY MHOKECTBOM 1 3amucpiBaTh, CPABHUBATH U YIIOPSOYUBATD ICHCTBUTEIbHbIC YHCIIA; ; https://resh.edu.ru/
JICHCTBUTENBHBIX YHCE] K MHOXKECTBOM TOYEK KOOPIMHATHOM Ycrubrit
TPSMOI. 0I1poc;
TTuceMeHHbII
KOHTPOJIb;
1.4. | CpaBHEHHUE ACHCTBUTEIBHBIX YHCEIT, apUPMETHUCCKHE TCHCTBHS C 2 BbInonHATE, coueTast yCTHbIE U NUCbMEHHBIE IIPUEMBI, YcrHblit https://resh.edu.ru/
JIHCTBUTEIILHBIMU YHCIIAMH. aprdMeTHIeCKUe ICUCTBUS C PAllMOHAIBHBIMU YUCIIAMH; HAXOIUTh or1poc;
3HAYCHHUS CTENCHEH C LEJIBIMH TI0Ka3aTeIIMH M KOPHEH; BBIYUCIIATH TTucpMeHHBII
3HAYCHHUS YUCIIOBBIX BBIPAXKCHUIA; KOHTPOJIb;
1.5. Hpn6nmkér—moe 3HAYE€HHUE BEJIMYUHBI, TOUHOCTH npn6nml<er-msl. 1 AHaJ'II/ISI/IpOBaTb M JIeJ1aTh BBIBOJABI O TOYHOCTHU npn6mm<eHm{ VcerHbIH https:// resh.edu.ru/
JIEWCTBUTENBHOIO YUCTIA MIPH PELICHUH 3a]1a4; orpoc;
ITucermennbIit
KOHTPOJIb;
1.6. | Okpyruenue uucen. 2 OKpYIJISTh ACHCTBUTENBHBIC YUCIIA, BHIMOIHAT IPHKUAKY pe3yiabTata | YCTHBIH https://resh.edu.ru/
BBIYMCJICHUH, OLIEHKY 3HAYEHUH YMCIIOBBIX BBIPAKEHUH; omnpoc;
ITucpmennbIit
KOHTPOJIb;
1.7. | Tlpuknyka u oeHKa Pe3y/IbTaTOB BEIYHCICHHI. 1 OKpyryaTh 1eHCTBUTENEHBIE YHCIIA, BHINOIHATE IPUKUKY pe3ynbTata | YCTHBII https://resh.edu.ru/
BBIYHCIICHUH, OLICHKY 3HAUCHNH YHCIIOBBIX BEIPAIKECHUIH; or1poc;
ITuceMeHHBIH
KOHTPOJIb;
Hroro o pasaeny 9
Pa3sgen 2.YpaBHeHHsI W HePaBeHCTBA. YPaBHEHUs ¢ O/IHOI NepeMeHHOI.
2.1. | JIuneiinoe ypaBHeHue. 1 OcBanBath, 3alIOMUHATb 1 IPUMEHSTH TPaUIECKHe METOIBI IIPH VerHsrit https://resh.edu.ru/
pCIICHUH YpaBHEHHMIl, HEPABEHCTB U UX CHCTEM; orpoc;
ITucrmennbIi

KOHTPOJIb;




2.2. | Pemenne ypaBHEHHH, CBOASIIUXCS K IMHCHHBIM. 2 PemaTs nuHElHBIE ¥ KBaAPATHBIE YPABHEHHS, yPaBHEHUs], CBOAALIMECS K | Y CTHBIH https://resh.edu.ru/
HUM, IPOCTEHIINE APOOHO-PALHOHAIBHBIC yPABHCHNUS; OIpoc;
ITuceMenHsIit
KOHTPOJIb;
2.3. | KBagparHoe ypaBHeHue. 2 [Ipeasarath BO3MOXKHbBIE CIIOCOObI PELICHUs! TEKCTOBbIX 33/1a4, VerHslit https://resh.edu.ru/
00CyX/1aTh UX U pelaTh TEKCTOBBIC 33/[a4H PA3HBIMHU CIIOCOOAMH; orpoc;
IMuceMeHHsbIi
KOHTPOJIb;
2.4. | PemeHne ypaBHEHNH, CBOJSIINXCS K KBaAPATHBIM. 2 PeuraTs iMHEHHbIC ¥ KBaAPAaTHBIC YPABHEHHS, YPABHCHHUS, CBOIIMECS K | Y CTHBII https://resh.edu.ru/
HHM, IPOCTEHIINE APOOHO-PALHOHAIBHBIC yPABHEHNUS; orpoc;
ITuceMennslit
KOHTPOJIb;
2.5. | bukBaznpartHble ypaBHCHHS. 3 IIpennaraTs BO3MOXHBIE CIIOCOOBI PELICHHsI TEKCTOBBIX 3a/1a4, VerHblid https://resh.edu.ru/
00CyX/1aTh UX U pelaTh TEKCTOBBIC 33/[a4H PA3HBIMHU CIIOCOOAMH; orpoc;
IMucemenHsIit
KOHTPOJIb;
2.6. | IIpumepsl pelueHus ypaBHCHUI TPEThel U YETBEPTOI CTeNEHEH 1 IIpeutaraTs BO3MOXKHBIE CIIOCOOBI PEIICHHS TEKCTOBBIX 3a/1a4, VYerubiit https://resh.edu.ru/
Pa3II0KEHUEM Ha MHOXKHTEIIH. 00CyX/1aTh UX U pelaTh TEKCTOBBIC 33/[a4H PA3HBIMU CIIOCOOAMH; orpoc;
IMucemenHsIit
KOHTPOJIb;
2.7. | Pewienue apoOHO-PALMOHATIBHBIX YPABHEHHUIA. 1 PeuraTs iMHEHHbIC ¥ KBafAPaTHBIC YPABHEHHS, yPABHCHHUS, CBOAAIIMECS K | Y CTHBII https://resh.edu.ru/
HUM, IPOCTEHIINE APOOHO-PALHOHAIBHBIEC yPABHEHNUS; oImpoc;
ITuceMenHsIit
KOHTPOJIb;
2.8. | Peruenne TeKCTOBBIX 3a/1a4 areOpanieckuM METOOM. 2 IIpeutarats BO3MOXKHBIE CIIOCOOBI PEIIECHHS TEKCTOBBIX 33134, VerHblit https://resh.edu.ru/
00CyX/1aTh UX U pelaTh TEKCTOBBIC 33/[a4H PA3HBIMHU CIIOCOOAMH; orpoc;
KonTtpospHas
pabora;
Hroro no paszzeny 14
Pasnen 3. Ypasnenus u nepaBectBa. CucreMbl ypOBHeHHid
3.1. | JluneitHOe ypaBHEHHE C ABYMS IIEPEMEHHBIMH U €ro rpaduk. 2 OcBauBaTh ¥ IPUMEHSTh IPUEMBI PEILICHHS] CHCTEMBI JIBYX JMHEHHBIX VerHblit https://resh.edu.ru/
YPaBHEHHIT C JIBYMsI IEPEMEHHBIMU U CHCTEMBI JIBYX YPaBHEHHIA, B orpoc;
KOTOPBIX OJJHO YPaBHEHHE HE SABJIACTCS JIMHEHHBIM; TIuceMenHbIi
KOHTpOJIb;
3.2. | Cucrema IBYX JMHEHHBIX ypaBHEHHH C IBYMs [IEPEMEHHBIMH 1 €& 2 OcBauBaTh U IPUMEHSTD IPHEMBI PELICHHUS CHCTEMBI IBYX JIMHEHHBIX VerHsri https://resh.edu.ru/
pelieHue. YpaBHEHHIT ¢ IBYMsI IEPEMEHHBIMU U CHCTEMBI [IBYX YPAaBHCHHIA, B oIpoc;
KOTOPBIX OJIHO YPaBHEHHE HE SIBIISICTCS JINHEHHBIM; ITuceMeHHBIiH
KOHTPOJIb;
3.3. | PemeHne cucreM ABYX ypaBHEHHIT, OHO U3 KOTOPBIX JIMHEHHOE, & 2 Hcnonp30BaTh (yHKIHOHAIBHO-TpadIecKie IPeICTaBICHUS IS VerHbrit https://resh.edu.ru/
Jpyroe — BTOPOii CTCIICHH. PCLICHHS ¥ UCCICIOBAHHS yPaBHEHUH H CHCTEM; onpoc;
ITucpMennsIit

KOHTpOJIb;




3.4. | I'pacuueckas HHTEPIPETALHS CUCTEMbI YPABHCHHIT C ABYMsI 2 AHanM3HPOBATh TEKCTHI 33124, PEIIaTh UX aare0pandeckuM CocoooM: | YcTHBIA https://resh.edu.ru/
[IEPEMCHHBIMH. HEPEXOJUTh OT CIOBECHON (hOPMYITHPOBKH YCIOBHS 3a1a4U K ompoc;
anredpandeckoil MOJEIM My TEM COCTaBIICHUS CHCTEMbl YPaBHEHHUIT; IucsMeHHBIH
peLIaTh COCTaB JICHHYIO CHCTEMY yPaBHCHMI; HHTEPIIPETUPOBAT KOHTPOJIb;
pesyJibTar;
3.5. | Peenue TEKCTOBBIX 3a/1ay alreOpanyecKuM CriocoooM. 6 AHanu3upoBaTh TEKCTHI 33714, PEIaTh UX aNreOpanyeckuM crnocoboM: | YcTHbI https://resh.edu.ru/
HEPEXOUTH OT CIOBECHON (hOPMYITHPOBKH YCIOBHS 331241 K oIHpoc;
anrebpandeckoil MOJEIH My TEM COCTABICHHUS CHCTEMbI YPAaBHEHHIT; IucsMmeHHsI#H
pelIaTh COCTaB JICHHYIO CUCTEMY yPaBHCHHUI; HHTEPIIPETUPOBAT KOHTPOJIb;
pesyJibTar;
Hroro no paszpeny 14
Pa3nen 4. YpaBuenus u HepaBeHcTBa. HepaBencrsa
4.1. | YucinoBble HEpaBEHCTBA U HX CBOICTBA. 2 YuTath, 3aMMCHIBATH, TIOHUMATh, HHTEPIIPETUPOBATH HEPABEHCTBA; ; https://resh.edu.ru/
HCIIOJIb30BaTh CHMBOJIMKY M TEPMHHOJIOTHIO; VerHslit
orpoc;
IMucemenHsIit
KOHTPOJIb;
4.2. | JluneiiHble HepaBEHCTBA C OXHOU NEPEMEHHOI H UX peLICHHE. 2 BrInonHATs Npeodpa3oBaHus HEPABEHCTB, HCTIOIB30BATh UL VYerubiit https://resh.edu.ru/
peoOpa3oBaHuUs CBOICTBA YHCIOBBIX HEPABEHCTB; orpoc;
IMucemenHsIit
KOHTPOJIb;
4.3. | CucreMbl JTMHEMHBIX HEPABEHCTB C O/IHOW MEPEMEHHON U MX 3 Pewrats iMHEHHbIC HEPABEHCTBA, CHCTEMBI JIHHEHHBIX HEPAaBEHCTB, VerHslit https://resh.edu.ru/
pelenue. CHCTEMbl HEPaBEHCTB, BKIIOYAIOIINX KBAPAaTHOE HEPABEHCTBO, H oIpoc;
pemarh ux; 00CyKIaTh MOTyICHHBIE PEIICHHS; ITuceMeHHBIH
KOHTPOJIb;
4.4, | KBanpaTHble HEPaBEHCTBA H UX PEIICHHE. 4 Pemmath kBaJipaTHbIC HEPABEHCTBA, HCIIONB3Ys rpaduyecKue YcTHbII https://resh.edu.ru/
Hpe/ICTaBICHNS, OIHpoc;
ITucpMennsIit
KOHTPOJIb;
4.5. | I'paduueckas HHTEPIPETALMS HEPABEHCTB U CUCTEM HEPABEHCTB C 5 Peliats KBaJipaTHbIe HEPABEHCTBA, UCIIONB3Ys IpaduuecKe VerHslit https://resh.edu.ru/
IBYMSI TIepEMEHHBIMH Pe/ICTaBIICHHS, orpoc;
TTuceMenHsIit
KOHTPOJIb;
Uroro o pazaeny: 16
Pasgen 5. ®ynkuuu
5.1. | Keagparmunas bynkiws, e€ rpaduk u cBoicTBa. 4 Pacmo3naBath BHIBI H3y4aeMbIX (YHKIHIT; HILTIOCTPHPOBATH VeTHblit https://resh.edu.ru/
CXEMaTHUYECKH, OOBSCHATh PACMONIOKEHHE Ha KOOPANHATHON INIOCKOCTH | OMPOC;
rpadukoB Gpyrkimit Buma: Y = kX, y = kx + b,y =k, y =ax2, y = ax3, x y | IIuceMeHHbIi
=X, Y = | x | B 3aBUCHMOCTH OT 3HaYCHHI KOIPYHUIMEHTOB; KOHTPOJIb;
OIMCHIBATH UX CBOWCTBA;
5.2. | IlapaGona, KOOpAMHATBI BEPLIMHEI [1aPaboJIbl, OCh CHMMETPHI 4 PacnosHaBaTh KBafpaTHIHYI0 (DYHKIHUIO IO (hopMyIIe; VerHbrit https://resh.edu.ru/
napadosl. oIpoc;
ITucpMennsIit

KOHTpOJIb;




5.3. | CreneHHbIe (yHKIHHN C HATYPAIBHBIMH TOKA3aTEIAMH 2 1 3, HX 4 [IpuBOANTH MPUMEPBI KBAPATHYHBIX 3aBUCUMOCTEH U3 peaibHON YerHbiit https://resh.edu.ru/
rpauKu U CBOMCTBA. JKU3HHU, QU3HKH, TCOMETPHH; OIpoc;
IIucemennbIit
KOHTPOJIb;
5.4. | Ipapuxu pynkumii: y =kx, y =kx+b, y=kix , y=a,y=ax’,y |4 CTpouTh 1 H300paXaTh CXEMATHIECKH rPaGUKH KBaIPATHIHBIX VerHblit https://resh.edu.ru/
=, (byHKIWiA, 3aaHHBIX hopMyTamMu Bua ax2,y = ax2 + g, y = a(X + p)2, or1poc;
y=x1l y=ax2+bx+c; KourponbHas
pabora;
Hroro no pazzeny: 16
Pa3nen 6.UncioBble nocje10BaTeIbHOCTH
6.1. | IloHsiTHe YMCIIOBOIT MOCIIEAOBATEIBHOCTH. 1 OcBanBath W HPUMEHSATh HHACKCHBIE 0003HAYCHMUS, CTPOUTH PEUEBBIC VerHslit https://resh.edu.ru/
BBICKA3bIBAHHS C MCIIOIB30BAHUEM TEPMHHOJIOTHH, CBSI3aHHOM C 0OIIpoc;
HOHSTHEM [OCIIEI0BATEIBHOCTH; IucsMeHHBIH
KOHTPOJIb;
6.2. | 3azaHue nocie0BaTeNbHOCTH PEKYPPEHTHON (OPMYIION 1 2 AHanu3upoBaTh (OpMyILy N-TO WiIEHa [I0CIEJOBATEIBHOCTH N IMucemennsiii | https://resh.edu.ru/
(bopmyoii N-ro uieHa. PEKyPPEHTHYIO (hOPMYITY U BBIYMCIATH YWICHBI 10CIIEI0BATEILHOCTEH, KOHTPOJIb;
3a/[aHHBIX 3TUMH (OPMYIIamu;
6.3. | Apudmernueckas 1 reOMETpHUIECKast IPOTPECCHH. 3 VYcranaBiuBath 3aKOHOMEPHOCTD B IOCTPOEHHH TTOCIEN0BATENBHOCTH, | Y CTHBIN https://resh.edu.ru/
€CIIU BBITUCAHBI IEPBBIE HECKOJIBKO €€ YICHOB; orpoc;
ITucbMenHsIi
KOHTPOJIb;
6.4. | ®opmyIbl N-TO YieHa apUPMETUYECKON U TEOMETPUYECKON 4 Peurats 3a1a4u ¢ HCIONIB30BaHHEM (OPMYJT N-TO HiieHa VerHslit https://resh.edu.ru/
[POTPECCHii, CyMMBI [IEPBBIX N HICHOB. apru(METHYECKOI U TeOMETPUYECKOIT IPOrPECCHil, CyMMBI MEPBBIX N oIpoc;
YJICHOB; ITucemMeHHBIH
KOHTPOJIb;
6.5. | M300pakeHne YICHOB apu(pMETHICCKOM U TeOMETPHYECKOI 1 N306paxarh 4ieHsI MOCIE[0BATEIEHOCTH TOYKAaMI Ha KOOPAHHATHOM VeTHbIR https://resh.edu.ru/
IIPOrpeccHii TOYKaMH Ha KOOPANHATHON TJIOCKOCTH. IJIOCKOCTH; orpoc;
ITuceMenHbIi
KOHTPOJIb;
6.6. | JIuHeHHbIHi 1 SKCTIOHEHIMATBHBIN POCT. 2 PaccmarpyBaTh PUMEPBI IPOLIECCOB U SBIICHHH U3 PealbHON JKU3HH, YcTHbIT https://resh.edu.ru/
WUTIOCTPHPYIOIIHE H3MEHEHHE B api(MEeTHUYECKO IPOrPeccHy, B orpoc;
TEOMETPHYECKOH MPOrpeccur; H300pakaTh COOTBETCTBYIONINE TIuceMenHbIi
3aBHCHMOCTH TPaUIecKy; KOHTpOJIb;
6.7. | CioKHBIE TIPOLIEHTBI. 2 Penrats 3a1a4u, CBSI3aHHBIE C YHCIIOBBIMH ITOCIICI0BATEILHOCTSIMH, B VeTHbIR https://resh.edu.ru/
TOM YHCIIE 3a1a41 U3 PEalbHOM KU3HH C MCIIOIB30BAaHAEM U(POBBIX 0oIpoc;
TEXHOJIOTHiT (3JIEKTPOHHEIX TaOJHI, TPahHIECKOT0 KAIbKYIISTOpa 1 ITuceMenHbIi
T.IL); KOHTPOIIb;
KonrponbHas
pabora;
Hroro no paszeny: 15

Pa3nen 7.1osBropenue, 06001menne, cucTeMaTH3alUsA 3HAHUI




7.1. | Yncna u BbIYMcIIeHUs! (3a11KCh, CPABHEHHUE, JICHCTBHS C 6 OnepupoBaTh NOHATUSMU: MHOKECTBO, IOJMHOXKECTBO, OIEpaluy Hall | Y CTHBIN https://resh.edu.ru/
JeHCTBUTEIbHBIME YUCIIAMH, YHCIIOBAS TIPSIMast; IPOLICHTHI, MHOXECTBAaMH; UCIOJIb30BaTh rpayiaecKoe NPeACTaBICHHE MHOKECTB | OTPOC;
OTHOIICHHS, TPOMOPIIUH; OKPYTJICHHE, IIPHOIIKCHNE, OLICHKA; JUIS ONIMCAHNs PeallbHBIX IIPOLECCOB U ABJICHUH, IPH peleHny 3a1a4 u3 | [InceMeHnbIi
peLICHHE TEKCTOBBIX 3a/a4 apU(YMETHICCKUM CIIOCOOOM) JIPYTHX y4eOHbBIX PEAMETOB; KOHTPOIIb;
AKTyanu3upoBath TEPMHHOJIOTHIO ¥ OCHOBHBIE JI€HCTBHS, CBSI3aHHBIC C
YHCIIAMH: HAaTYPaJIbHOE YKCIIO, IPOCTOE M COCTABHOE YMCIA, JACTHMOCTb
HATYpAaJIbHBIX YHCEI, IPH3HAKH JCIUMOCTH, LIEJI0€ YHCII0, MOAY/Ib YHCIIa,
OOBIKHOBEHHAs M JIECSTHYHAS APOOH, CTAHIAPTHBINA BHJL YHUCIIA,
aprudmeTrnyecKuii KBaapaTHbIl KOPEHb;
7.2. | AnreGpanyeckue BhIpazKeHusi (peodpazoBanue anredpandeckux | 6 BBINONHAT AEHCTBUS, CPABHUBATH H YIOPSIOYUBATH UHCIIA, VerHsrit https://resh.edu.ru/
BBIPKCHHUIA, IOMYCTHUMBIC 3HAYCHNS ) HPECTaBIISTh YUCIa Ha KOOPAMHATHON TIPSIMOH, OKPYTJIATH YHCIIA; ompoc;
BBINOJHATH IIPUKHIKY H OLCHKY PEe3yJIbTaTa BHIYMCICHUH; IucsMeHHBIH
Perath TekcToBbIE 3aa4H apUYMETHIECKHM CIIOCOO0M; KOHTPOJIb;
PewraTs npakTHYeCKUE 3aa4, COAEPIKAIIIE IIPOLCHTBI, T0JIH, YaCTH,
BBIPAKAIOIIIE 3aBUCUMOCTH: CKOPOCTh — BPEMsl — PacCTOsHHE,
[IeHa— KOJIMYECTBO — CTOMMOCTb, 00BEM paboThl — BpeMs —
HPOU3BOJUTEIBHOCTD TPY/A;
7.3. | ®ynkuun (MOCTpOEHNUE, CBOMCTBA H3YUEHHBIX ()YHKIIHIT; 6 OrnepupoBath MOHATUSIMH: CTEIEHb C LENBIM T0Ka3aTeleM, https://resh.edu.ru/
rpaduUecKoe pelIeHre YPaBHEHHIT 1 UX CHCTEM) apudMeTHyecKuil KBaapaTHblil KOPEHb, MHOTOUJICH, alredpanyeckas
JIPOOB, TOKIECTBO;
Uroro no pasaeny: 18
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ITHOYPOYHOE IINTAHUPOBAHHUE

Ne Tema ypoka KoanuectBo yacos Hara Buaei, popmbl
n/m U3Yy4YeHHUsl | KOHTPOJIA
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHe
padoThI padoThI

1. 1

2. 1

3. 1

4. 1

5. 1

6. 1

7. 1

8. 1

9. 1

10. 1

11. 1

12. 1

13. 1

14. 1

15. 1

16. 1

17. 1

18. 1

19. 1

20. 1

21. 1

22. 1

23. 1

24, 1

25. 1

26. 1

27. 1




28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52,

53.

54,

55.

56.

57,

58.




59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77,

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.




90. 1
91. 1
92. 1
93. 1
94. 1
95. 1
96. 1
97. 1
98. 1
99. 1
100. 1
101. 1
102. 1
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA
BBenure cBoil BapuaHr:

METOANMYECKHUE MATEPHUAJIBI VIS YYUTEJIA

NUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://resh.edu.ru/



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA
YYEBHOE OBOPYJOBAHMUE
OBOPYJAOBAHME VIS TPOBEAEHUSA JIABOPATOPHBIX U TIPAKTUYECKUX PABOT






