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IHOACHUTEJIBHAS 3AIINCKA

OBIIASA XAPAKTEPUCTHUKA YYEBHOT'O KYPCA "AJI'EBPA"

PaGouas mporpamma o yue6HOMy Kypcy "Anredpa" miis 00ydaromuxcs 8 Ki1accoB pa3paboTaHa Ha OCHOBE
denepanbHOT0 rocy1apCTBEHHOI0 00pa30BaTENLHOIO CTaHAApTa OCHOBHOTO O0IIEro 00pa3oBaHus ¢ yI4ETOM
Y COBPEMEHHBIX MUPOBBIX TPEOOBaHMMN, MPEABABISIEMBIX K MATEMAaTHUYECKOMY 00pa30BaHMIO, U TPAJAUIIUI
poccuiickoro o6pa3oBaHusl, KOTOPbIE 00€CIIEUNBAIOT OBJIAICHHE KIFOYEBHIMH KOMIIETCHIIUSMH,
COCTABIISFOLUIMMH OCHOBY JJISl HETIPEPHIBHOTO 00pa30BaHUs M CaMOPa3BUTHSL, A TAKXKE IIETTOCTHOCTD
OOIIEKYJIBTYPHOTO, TIMYHOCTHOTO 1 TIO3HABATENILHOTO PAa3BUTHA 0Oydaromuxcs. B mporpamme yuTeHbI Haeu
u nosokenus: KoHuenmmu pa3Butus MmareMaTuyeckoro oopasoBanus B Poccuiickoit @enepanuu. B smoxy
udpoBoit TpaHchopmanuu Beex cep 4eIoBeuecKo AeITeTbHOCTH HEBO3MOKHO CTaTh 00Pa30BaHHBIM
COBPEMEHHBIM 4eJIOBEKOM 0e3 6a30BOi MaTeMaTHUYECKOM MOATOTOBKH. Y)Ke B IIKOJIE MATEMATHKA CITYKHUT
OIIOPHBIM IPEAMETOM ISl U3YYCHHSI CMEKHBIX TUCIHUILUINH, a IIOCIIE IIKOJIBI PeaIbHONH HEOOXOJMMOCThIO
CTaHOBHTCS HETIPEPHIBHOE 00pa30oBaHKe, YTO TPEOyeT MOTHOLEHHON 06a30B0ii 00111e00pa3oBaTeNbHOMI

IIOATOTOBKH, B TOM YHCJIC 1 MaTeMaTHUIECKOM.

310 00YCIOBICHO TEM, UTO B HAIIIM JTHU PACTET YMCIIO MPOdeccHii, CBA3aHHBIX ¢ HETIOCPEACTBEHHBIM
MPUMEHEHHEM MaTeMaTHKH: U B cepe SKOHOMUKH, U B OM3HECE, U B TEXHOJOTHUECKUX 00IaCTIX, M JaKe B
ryMaHHUTapHbIX cpepax. Takum oOpa3oM, Kpyr IKOIbHUKOB, ISl KOTOPBIX MaTEMAaTHKa MOXET CTaTh
3HaYMMBbIM [IPEIMETOM, PACLIUPSALCTCS.

[IpakTuueckas nMojae3HOCTh MaTEMATUKU O0YCIIOBIJIEHA TEM, YTO €€ MPEAMETOM SBIISIOTCS
(byHIaMeHTalIbHbIE CTPYKTYPbI HAIIET0 MUPa: MPOCTPAHCTBEHHbIE (POPMBI U KOJIMYECTBEHHBIE OTHOIIEHUS OT
IIPOCTEHIINX, YCBAUBAEMBIX B HEIIOCPEACTBEHHOM OIIBITE, 0 JOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX JJIs
Pa3BUTHS HAYyYHBIX U NPUKIAAHBIX UAEH. be3 KOHKPETHBIX MaTEMaTUYECKUX 3HAaHUH 3aTPYyIHEHO [IOHUMaHue
IIPUHIUIIOB YCTPONCTBA U UCITOJIB30BAaHUs COBPEMEHHOM TEXHUKH, BOCIIPUATHE U UHTEPIIPETALUs
pa3Ho00pa3HOi colMaNbHON, SKOHOMUYECKOH, MOTUTHYECKOW HHPOpMaLH, ManodppekTUBHA
ITOBCETHEBHASI IPAKTUYECKas AeATENbHOCTh. KaX10My 4esl0oBEKYy B CBOEH KU3HU IPUXOAUTCS BBINOJIHATH
pacy€Thl U COCTABIATH AITOPUTMBbI, HAXOIUTh U IPUMEHATH (POPMYJIbI, BIAJETh NPAKTUYECKUMU NPUEMaMHU
reOMEeTPUYECKUX U3MEPEHUN U TIOCTPOEHUH, YNTaTh UH(OPMaIIMIO, TPEICTABICHHYIO B BUJI€ TaOJIHII,
JMarpaMM U rpauKoB, )KHUTh B YCIOBUSAX HEONPEIEIEHHOCTH U TOHUMATh BEPOSTHOCTHBIN XapakTep
Cly4ailHbIX COOBITHH.

OnHOBpEeMEHHO ¢ paciipeHrneM cdep MPUMEHEHHUs] MaTeMaTHKH B COBPEMEHHOM 00111ecTBe Bcé Ooee
Ba)XKHBEIM CTAHOBUTCSI MAaTEMaTUYECKUI CTUIIDL MBIIIJICHUA, HpOfIBJ’I?IIOHIHfICH B OHpGZ[GJ'IéHHI)IX YMCTBCHHBIX
HaBBIKax. B IpoHECCC N3YYCHUA MAaTEMATUKH B apCCHAII HpI/IéMOB 1 METOZJ0B MBIIIIJICHUA YCJIOBEKA
€CTCCTBECHHBIM O6p330M BKJIFOYAIOTCA MHAYKIUA 1 JCAYKIHUA, O606HIGHI/IG M KOHKpETU3al1sd, aHaJIu3 U
CUHTE3, KJ1accu(UKalus U cucTemMaTrusaius, abctparupoBanue 1 aHanorus. O0beKThl MaTEMaTHUECKUX
YMO3aKJIFOUEHH, MPAaBUJIa UX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTUYECKHUX ITOCTPOEHUH,
CIOCOOCTBYIOT BBIPAOOTKE YMEHHMs (POPMYITHPOBATH, 0OOCHOBBIBATH U JIOKA3BIBATH CYXKICHUS, TEM CaMbIM
pa3BUBAIOT JIOTUYECKOE MBIIIIeHHE. Benyias poinb npuHaanexuT MaTeMaTiKe U B JOPMUPOBAHUU
’cU'IFOPPITMI/I‘—I@CKOﬁ KOMITOHCHTBI MBIIIJICHUA 1 BOCITUTAHUU yMeHI/II\/’I HeﬁCTBOBaTB 110 3aJIaHHBIM AJITOPHUTMAaM,
COBEPIIIEHCTBOBATh M3BECTHBIC U KOHCTPYHPOBATh HOBBIE. B mipoliecce pereHus 3a1ad — OCHOBOM y4eOHOU
ACATCIIBHOCTH HAa YPOKAX MAaTCMATUKH — PA3BUBAIOTCA TAKXKE TBOPUYCCKAA U IIpUKJIaaHass CTOPOHBI

MBIIIJICHUA.

OOyueHne MaTeMaTHKe Aa&T BO3ZMOXKHOCTh Pa3BUBATh y 00YJaIOMINXCS TOYHYIO, PAIIHOHATIBHYIO U
nH(POPMATHUBHYIO peub, YMEHHE OTOMpATh HanboIee MOAXOSIINE I3bIKOBbIE, CAMBOJIMUYECKUE, TpaduuecKue
CpEICTBa AJIs BRIPQKEHHS CY)KICHUN M HATJIAIHOTO UX TPEICTABICHUSI.

Heo0xoauMbpIM KOMIIOHEHTOM 001N KyJIbTYPbl B COBPEMEHHOM TOJIKOBAHUU SIBJISIETCS 00I1Iee 3HaKOMCTBO



C METO/IaMH [TO3HAHUSI ICHCTBUTEILHOCTH, TIPECTABICHHIE O PEAMETE M METOAAaX MaTeMaTHKH, UX OTIMYHN
OT METO/IOB JIPYTHX €CTECTBEHHBIX M TYMAaHUTAPHBIX HAYK, 00 OCOOCHHOCTSAX MPUMEHEHUSI MAaTEeMaTUKH IS
peleHHs HayYHBIX U MPUKIaIHBIX 3a1ad. TakuM o0pa3om, MaTeMaTn4eckoe 00pa3oBaHHe BHOCUT CBOM
BKJIa/1 B POpMHUpPOBaHKE OOILEH KYIbTYpPhI YeIOBEKA.

M3y4yeHne MaTeMaTHKH TaKKe CIOCOOCTBYET SCTETUYECKOMY BOCITUTAHUIO YETIOBEKA, TOHUMAHUIO
KpacoThl M U3SIIIECTBA MATEMAaTHUECKUX PACCYKICHUN, BOCIPUATHIO TEOMETPUIECKUX (POPM, YCBOCHHIO
U CUMMETPHH.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA "AJITEBPA"

Anre0pa ABiseTCA OJTHUM U3 OIOPHBIX KypCOB OCHOBHOM ILIKOJIBI: OHA 00ECIIeUnBaeT U3yuyeHUEe JPYTrux
JUCLUIUIMH, KaK €CTECTBEHHOHAYYHOT0, TAK U TYMaHUTapHOT'0 LIMKJIOB, €€ OCBOEHHE HEOOXO0AUMO IS
POAOIDKEHHU 00pa30BaHUs U B IOBCEAHEBHOM U3HU. PazBuTHe y 00y4arommxcst Hay9HbIX MpPEACTaBICHUI
0 IMIPOMCXOXKACHUH U CYITHOCTH alnredpanyeckux abCTpakuui, criocode OTpaKeHUst MaTeMaTHIECKON HayKoi
SIBJICHUHN U mponeccoB B IpUpoaAcC U O6HI€CTBC, POJIM MaTEMAaTUYICCKOTO MOACIIMPOBAHNUA B HAYYHOM
IMO3HAaHWU U B IIPAKTUKE CHOCO6CTByeT q)OpMI/IpOBaHI/IIO HAay4YHOI'O MUPOBO33PCHUA U KAYCCTB MBIIIJICHHA,
HEOOXOIUMBIX JIJISl /IalTAllU B COBpEMEHHOM ITU(GpoBOM obmiecTBe. 3ydueHne anreOpbl €CTeCTBEHHBIM
o0pa3zom obecrieunBaeT pa3BUTHE YMEHUS HAOII01aTh, CPABHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TPeOyeT
KPUTHYHOCTH MBIIJICHUWA, CII0OCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBIBATHL CBOU I[CﬁCTBHH " BBIBOJHBI,
dbopmynupoBath yTBepKAcHUsA. OCBOCHHE Kypca aareOpbl 00eCeunBaeT pa3BUTHE JTOTMUYECKOTO MBIIUICHHS
06yqa10m1/1xcs[: OHHU UCHOJB3YIKOT ACAYKTUBHBIC U HHAYKTHUBHBIC PACCYXKACHUA, 0606HIGHI/IC u
KOHKpETH3aIHIo, abcTparupoBanue u aHanoruto. OdyueHue anredpe npeanogaracT 3HauuTeIbHbINH 00bEM
CaMOCTOSTEIILHOH IESITeNbHOCTH 00yJaIOIIMXCsl, TIO3TOMY CaMOCTOSITEIbHOE PEIICHHE 33/1a4 €CTECTBEHHBIM
00pa3oMm SIBIISIETCS pean3aiei JesiTeIbHOCTHOTO MIPHHIIUTA 00yIeHUS.

B crpykrype nmporpamMmMsl yaeOHOTo Kypca «Anredpa» 0CHOBHOM IIKOJIBI OCHOBHOE MECTO 3aHUMAIOT
COZIepKaTEIbHO-METOINYECKHE INHUH: «HHCIIa U BBRIYUCIEHUS»; «Anredpanyeckre
BBIpOXXEHUS»; «Y paBHEHUS U HepaBeHCTBay; «DyHKIMmny». Kaxnas u3 3Tux cojepxareabHO-METOANYECKHX
JIMHUH pa3BUBAETCs Ha MPOTSKEHUH TPEX JIET U3YUYEHHUS Kypca, ECTECTBEHHBIM 00pa30M MeperieTasch 1
B3aMMOJICHCTBYS C APYTUMHU €ro JIUHUAMH. B Xo71e n3yueHus kypca o0y4JaromuMcs IPUXOAUTCS JIOTHUECKH
paccyxaaTb, UCIIOJIB30BATh TGOPGTHKO-MHOX(GCTBCHHBIfI SI3BIK. B ¢BSI3M ¢ ATUM IICJ'IGCOO6p33HO BKIIIOUUTH
B IPOTpaMMy HEKOTOPbIE OCHOBBI JIOTHKH, TPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3/ieibl MATEMaTHYECKOIO
00pa3oBaHMs U CIIOCOOCTBYIOIIME OBJIAIEHHIO 00YUaIOIMMUCS OCHOB YHHBEPCAIBHOTO MaTEMAaTHYECKOTO
a3bIka. TakuM 00pa3oM, MOKHO YTBEP)KIaTh, UTO CO/IEPKATEIbHON U CTPYKTYpHOIH 0COOEHHOCThIO
Kypca«Anredpay sSBISIETCSI €Tr0 MHTETPUPOBAHHBIN XapaKTep.

Coneprxanue JTMHUN «HHCa U BBIYUCICHUSD) CIIY’KUT OCHOBOM I TAJIbHEUIIIETO N3yYeHUSI MATEMATHKH,
CIOCOOCTBYET Pa3BUTHIO Y 00YUAIOIIUXCS JIOTHIECKOTO MBIIIJIEHHUS, (HOPMUPOBAHUIO YMEHUS TTOJIH30BATHCS
QITOPUTMaMH, a TaKXKe MPUOOPETEHHIO MPAKTUIECKUX HABBIKOB, HEOOXOIUMBIX JJIsS TOBCEIHEBHOM JKU3HH.
PazBuTne MoHATHS O YKCIIe B OCHOBHOM IIKOJIE CBSI3aHO C PAlMOHAIBHBIMU M UPPAILMOHATBHBIMU YHCIIAMH,
(hopMHUpPOBaHHEM MPEICTABIICHUN O TEUCTBUTEIHFHOM 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 0OYUAIOIIMXCS MaTEMaTUYECKOI0 anmapara, He00X0JMMOro
JUISl peIIEHUs 3a/1a4 MaTEMaTHKH, CMEXKHBIX IIPEIMETOB U ITPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4. B ocHOBHOM
IIKOJIe YU4eOHBII MaTepuall TpYNIUPYeTcss BOKPYT PallMOHAIBHBIX BRIpaKeHUH. AnreOpa JeMOHCTPUPYET
3HAYEHUE MATEMATUKH KAK SI3bIKa IS IOCTPOEHUS MaTEMATUYECKUX MOJEIIEH, ONTMCaHUs IPOLIECCOB U
SBJICHUN pealbHOTro Mupa. B 3agaun oOydenus anredpe BXOAAT TaKKe AajbHEWIee pa3BUTHE
AJITOPUTMUYECKOTO MBIIUIEHUs, HEOOXOUMOTr0, B YACTHOCTH, JUIl OCBOCHMS Kypca MH()OPMaTHKH, U
OBJIa/ICHUE HAaBbIKaMHM JIeIYKTUBHBIX paccyxaeHuil. [I[peobpazoBaHrne CUMBOJIBHBIX ()OPM BHOCHT CBOM



cnienn(puIecKuil BKJIa B pa3BUTHE BOOOPAXKEHHS, CTIOCOOHOCTEH K MaTEMaTHYECKOMY TBOPUYECTBY.
Coneprxanue (QyHKIIMOHATBHO-TpapUUECKOM JTMHUN HALIEICHO HA MOTYYEeHHUE IIKOJIbHUKAMH 3HaHUH O
(GYHKIMAX KaK BaKHEHIIEH MaTeMaTn4ecKOl MOIEIH [T OIMCAHMS U UCCIIeIOBaHUS Pa3HO 00pa3HbIX
IPOLIECCOB U SIBJICHUH B IpHpoJe u odmiecTse. M3ydenue 3Toro Marepuaia CriocoOCTBYeT pa3BUTHIO Y
00y4JaroImuxcs yMEHHUS MCIIOIb30BaTh Pa3IMUHbIC BEIPA3UTEIbHBIEC CPEJICTBA S3bIKA MATEMATUKN —
CIIOBECHBIE, CAMBOJIMYECKHE, TpaduecKue, BHOCUT BKJIa B (POPMHUPOBAHUE MPEICTABICHUI O POITH

MAaTCMAaTUKHU B Pa3BUTUN HUBUWIN3AIIUA U KYJIbTYPHI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yueOHOMY IIaHY B 8 KJ1acce u3ydaercs y4eOHbIH Kypc «Anredpay, KOTOPBIA BKIIOYAET
CJIEIYIOILME OCHOBHBIE pa3Jiesibl coAepkanus: «Hucia u BBIYUCICHUs Y, «Aredpandeckue
BBIpQXKEHUS»,«Y paBHEHUS U HepaBeHCTBay», « DyHKkuMny». Y4eOHbIH M1aH Ha U3y4eHHe anreOpsl B 8
KJIaccax OTBOJUT 3 y4eOHBIX yaca B Henento, 102 yueOHbIX yaca B TOJI.



COJAEP)KAHUE YYEBHOI'O KYPCA "AJITEBPA"

Yucia 1 BLIYUCIECHAA

KBanpatHslii kopeHb 3 yncia. I[lonsatue 06 uppanroHaabHOM dncie. JleciTuuHble NPUOIMKEHUS
uppanroHanbHbIX yrced. CBONCTBa apu(METHUECKUX KBAIPATHBIX KOPHEW U X MPUMEHEHHUE K
peoOpa30BaHUIO YHCIOBBIX BHIPAKCHUN U BBIYUCICHUSAM. J{efiCTBUTEIbHBIC YHCIIA.

Crenens c 1eJIbIM TTOKa3aresieM U e€ cBoicTBa. CTaHaapTHas 3aluch YUCa.

AsiredOpanyeckue BbIpasKeHM sl

KBagparsslii TpEXUIIEH; Pa3/I0KEHNE KBAPATHOIO TPEXUIIEHA HA MHOKHUTEIIN.

Anrebpanueckas Apodb. OCHOBHOE CBOMCTBO anredpandeckoii qpoou. CroxkeHue, BBIMUTaHHE,
YMHOXXEHUE, JeTICHHE areOpandeckux Apooeii. ParonanbHbie BRIpaKeHHS U UX TpeoOpa3oBaHue.

YpaBHeHNSI 1 HEPABEHCTBA

KBanpaTtHoe ypaBHeHue, popmyia KopHel KBaapaTHOro ypaBHeHus. Teopema Buera. Pemenue
ypaBHEHUH, CBOSAIIMXCS K JIMHEHHBIM U KBaJpaTHbIM. [IpocTeiiine qpoOHO-paliioHalIbHbIE YPABHEHUS.

I'paduueckas uHTEpIIpeTaLMs YPAaBHEHHM C IBYMsI IEPEMEHHBIMU U CUCTEM JIMHEHHBIX YPaBHEHUM ¢ IByMs
nepeMeHHbIMU. [IpuMeps! pelieHns cucTeM HEJIMHENHBIX YPABHEHUM € ABYMs IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpandecKuM CrIocoOoM.

HucnoBsle HEPAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0JHON IepeMEeHHON. PAaBHOCHIIBHOCTE HEPaBEHCTB.
JIuneiiHble HEpaBEHCTBA C OJHOU NepeMeHHOM. CUCTEMBI JINHEHHBIX HEPABEHCTB C OJHOW NIEPEMEHHOM.

DyHKIUH
[Tonstue pynkuuu. O6IacTh onpeaeneHns U MHOKECTBO 3HaueHuH GyHKIH. CriocoObl 3a1aHus
GyHKLIHH.

I'padux Gpynkiun. YreHne cBoicTB pyHKIUU 110 €€ rpaduky. [Ipumepsl rpadpukoB GyHKIHA,
OTpaXKaKOIIUX peasibHbIE MPOLIECCHI.

OYHKIINH, OMUCHIBAIOIIUE MPSMYIO U 00paTHYIO MPOTMOPIIMOHATBHBIE 3aBUCUMOCTH, UX TPpaUKu.
OyHKIUU Y = X4,y = X3, F\/X, y= Ixl.

I'padmnueckoe pemienre ypaBHEHUN U CUCTEM ypaBHEHUH.



IINIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATbBI

OcBoeHnune yaeOHOTO Kypca «ANreOpbl» T0JDKHO 00eCIeuynBaTh JOCTHKCHHE Ha YPOBHE OCHOBHOT'O 00IIIETO
O6p8,30BaHI/I$I CICAYIOMUX JIUIYHOCTHBIX, MCTAIIPEAMCTHBIX U MPECAMCTHBIX O6pa3OBaTCJIBHBIX PE3YyIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yNIbTaThl OCBOCHHS MPOTPaMMBbI Y4eOHOTO Kypca «Anredpay XapakTepu3yrTCs:

IIaTpuoTHYecKkoe BOCIMTAHME:

MPOSIBJICHUEM MHTEPECA K MTPOLIOMY U HACTOALLIEMY POCCUICKONM MATEMATUKHU, IEHHOCTHBIM OTHOLLIEHUEM
K JJOCTH>)KEHUSAM POCCHUICKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO ITUX
JTOCTHKCHHH B IPYTUX HAayKaxX M MPUKIAIHBIX cepax.

I'pa:kaanckoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBIITOJIHEHUIO 00SI3aHHOCTEH TpakJaHNHA U PealM3allid €ro MpaB, IPEICTaBICHUEM O
MaTeMaTHYECKUX OCHOBaX ()YHKIIMOHHUPOBAHUS PA3ITUYHBIX CTPYKTYP, SBICHHM, IPOIIETYpP IPaXKIaHCKOTO
oOriecTBa (BbIOOPHI, OMPOCHL U TP.); TOTOBHOCTBIO K 00CYKIEHUIO STUYECKUX POOIIEeM, CBSI3aHHBIX C
MIPAKTUICCKUM IMPUMEHEHHEM JOCTHKECHUN HAYKH, OCO3HAHUEM BaXKHOCTH MOPAJTb- HO-ITHYECKHIX
MIPUHITUIIOB B JICATEIILHOCTH YYEHOTO.

TpyaoBoe BocnnuTaHue:

YCTAHOBKOM Ha aKTUBHOE y4acTHE B PEIIEHUH MPAKTUYECKUX 3a7a4 MaTeMaTUYeCKON HAIPaBI€HHOCTH,
OCO3HAaHHEM Ba)KHOCTU MaTeMaTUYECKOro 00pa30BaHus Ha NPOTSHKEHUH BCEH JKU3HU JUISl YCIEIIHOMN
poeCCHOHATTLHON IEATEILHOCTH M Pa3BUTHEM HEOOXOINMBIX YMEHHUN;

OCO3HaHHBIM BBIOOPOM U IIOCTPOCHUEM MHIUBUAYAIbHONU TPACKTOPHH 00Pa30BaHUS U KU3HEHHBIX IJIAHOB
C Y4E€TOM JINYHBIX UHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEN.

JcTeTHYeCKoe BOCMMUTAHHUE!
CIIOCOOHOCTHIO K SMOIIMOHAIBHOMY U 3CTE€TUYECKOMY BOCTIPUATHIO MaTEMaTHYECKMX 00BEKTOB, 33/1a4,
pEelIeHnH, pacCyKIeHHI; YMEHUIO BUJETh MaTEMaTHUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

HeHHOCTl/I HAYYHOI'O MO3HAHUA

OpHeHTaHHeﬁ B JACATCIBHOCTH HAa COBPCMCHHYIO CUCTEMY HAYYHBIX Hpe)lCTaBJ'IeHI/Iﬁ 00 OCHOBHBIX
3aKOHOMCPHOCTX pa3BUTHUA YCJIIOBCKA, ITPUPOABI 1 O6H_IGCTB8., MMOHHMaHHEM MaTeMaTH4eCKOM HAYyKH KakK
C(bepbl YeI0BEUYCCKOM JACATCIIBHOCTH, OTAaIlOB eé Pa3sBUTHUA U BHAYUMOCTHU JIA pa3BUTHUA HUBUIIU3ALUH;

OBJIaJICHHEM SI3BIKOM MaT€MaTHUKU U MaTeMaTHISCKOMN Ky.]'ILTypOI\/’I KaK CpCACTBOM IMO3HAHUWA MUPA,

OBJIaICHHUEM HpOCTCﬁMHMH HaBBIKAaMHM HCCJIEIOBATEIbCKOMN A€ITEIbHOCTH.

duznyeckoe BocnuTanue, GopmMupoBaHue KyJbTYPbl 310POBbSi H IMOIMOHAJIBHOI0 0JIarONOy4usi:

TOTOBHOCTBIO IPUMEHATh MATEMAaTUUECKHE 3HAHUSI B UHTEPECAX CBOETO 3/10POBbs, BEECHMS 340POBOT0O
o0pa3a *KH13HM (37J0pOBOE MUTAHKE, COATAHCUPOBAHHBINA PEXUM 3aHATUI U OTIbIXA, PEryisapHas pusnyeckas
aKTUBHOCT);

c(OpMHPOBAHHOCTHIO HaBbIKa pe(hIeKCUH, IPU3HAHUEM CBOETO MpaBa Ha OLIMOKY U TaKOTO K€ IpaBa
JPYroro 4eaoBeKa.

IK0JI0OrHYecKOe BOCIUTAHHE:

OpHeHTaHHeﬁ Ha HpI/IMeHeHI/Ie MAaTEeMAaTHYCCKUX 3HaHI/II\/’I JJISA peHIeHI/IH 3a1a4 B O6.]'IaCTI/I COXpaHHOCTI/I
OKPY)KaIOHIeﬁ cpem,l, HJ'IaHI/IpOBaHI/ISI HOCTyr[KOB " OIICHKU UX BO3MOKHBIX HOCJ'IG)ICTBHﬁ JJIA Oprma}omeﬁ
CpeIbl;

OCO3HaHHEM TTI00aTBFHOTO XapaKTepa SKOJOTHIECKUX MPOoOJIeM U MyTel HX pelieHus.

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

— T'OTOBHOCTBIO K IIGfICTBPISIM B YCJIOBUAX HGOHpGI[GJIéHHOCTI/I, MOBBIIICHHUIO YPOBHHA CcBOECH



KOMIICTCHTHOCTU YCPE3 MPAKTUUCCKYIO ACATCIIbHOCTb, B TOM YHUCJIC YMCHHUC YYUTHCA Y JPYIrUX Jnoneﬁ,
HpI/IO6p€TaTI: B COBMECTHOM ACATCIIBHOCTH HOBLIC 3HAHUSA, HABBIKW 1 KOMIICTCHIIMN U3 OIIbITA APYTUX;

— HEO0OXOIUMOCThIO B (POPMHUPOBAHUH HOBBIX 3HAHUI1, B TOM uncie GopMyIHpOBATh U1, TOHSTHS,
THIIOTE3bI 00 00BEKTaX U SIBJICHUSX, B TOM YHCIIE paHEee He U3BECTHBIX, 0CO3HABATH JEPHUIIUTHI
COOCTBEHHBIX 3HAaHUHN M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

— CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYALMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIMIO KaK
BBI30B, TPEOYIOLINI KOHTPMED, KOPPEKTUPOBATH IPUHUMAEMBbIE PEIICHUS U ACUCTBUS, (DOPMYIUPOBATDH
U OLIGHUBATh PUCKH U MOCIEACTBUS, (HOPMHUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIbTATBI

MertamnpeaMeTHbIe pe3yIbTaThl OCBOSHHSI IPOrPaMMBbI Y4eOHOT0 Kypca «Anredpay XapakTepu3yrTcs

OBJIAZICHUEM YHUBEPCANbHLIMU HOZHAGAMETbHBIMU OCUCMBUAMY, YHUBEPCATbHLIMU KOMMYHUKAMUGHBIMU

OelcmeUuAMU U YHUBEPCATbHLIMU PEYIAMUGHBIMU OCUCMBUIMU.

1) Vnuusepcanvuvie noznasamenvHule oeticmeaus obecneuusaom Gopmuposarie 6aA306biX KOCHUMUBHBIX

npoyeccos 0oyuaroumuxcs (0ceoeHue Memoo08 NOZHAHUSL OKPYICAIOUWE20 MUPA,; NPUMEHEHUE T0SULECKUX,
UCCIe008amMeNbCKUX onepayull, yMeHut pabomams ¢ ungopmayuetl).

ba3oBble Jornveckue a1ecTBUSA:

— BBIABJIATH U XapaKTCPU30BaATh CYIICCTBCHHBIC IPU3HAKN MATCMATUYICCKHUX O6T>6KTOB, HOHHTHfI,
OTHOIIICHUH MCKAY NNOHATUAMU, (bOpMy.]'II/IpOBaTB OIIPCACIICHUSA HOHHTHﬁ; YCTaHABJIMBATb
CYHICCTBCHHLIﬁ IIpU3HAK KJ'IaCCI/I(I)I/IKaL[I/II/I, OCHOBaHHA OJIA O606H.I€HI/I$I " CpaBHCHHUS, KPUTCPUU
IMPOBOAMMOI'0 aHAJIU3a,

— BOCIPHUHUMATh, POPMYIUPOBAThH U MPe0oOpPa30BbIBATh CYKJIEHUS: YTBEPAUTEIbHbIE U
OTpHIIATENIbHBIE, €TMHIUYHBIE, YACTHBIE U 00ILME; YCIOBHBIE;

— BBIABIATh MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUUs B (paKkTax, JTaHHBIX,
HaOJIIOJIEHUSX U YTBEPKACHUAX; TIPeuIaraTb KPUTEPUH JUIsl BHISIBIICHUS 3aKOHOMEPHOCTEN U
IIPOTUBOPEYUI;

— JIeNaTh BBIBOJIBI C UCTIONB30BAHUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX U MHTYKTUBHBIX
YMO3aKJIIOUeHHUH, YMO3aKIIFOUEHHH 110 aHAJIOTHH;

— pa30upaTh J0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUH (IIpsIMbIE 1 OT MPOTUBHOIO), IPOBOJIUTH
CaMOCTOSITENIbHO HECIIOKHBIE OKA3aTeIbCTBA MATEMAaTUYECKUX (DAKTOB, BEICTpaNBaTh ApryMEHTAIHIO,
MPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKIECHUS;

— BbIOMpaTh crioco0 peleHus yueOHo 3a1auu (CpaBHUBATh HECKOJIBKO BApHAHTOB PELLECHUS,
BbIOMpaTh HanboJee MOAXOASAIMINN C YIETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ucciiefoBaTe/ILCKHE JeicTBUA:

— HCIIOJIB30BaTh BOIPOCHI KaK MCCIEeI0BATENbCKII HHCTPYMEHT MO3HaHUs; (POPMYIHPOBATH BOIIPOCHI,
bukcupyrouume NpoTUBOpeune, IpodieMy, CaMOCTOSATENBHO YCTaHABIMBATh HCKOMOE U JAHHOE,
(dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBAThH CBOIO MMO3ULINIO, MHEHHE;

— TIPOBOJHTH MO0 CAMOCTOSATEIILHO COCTABICHHOMY IIJIAHY HECIIOKHBIN SKCIIEPUMEHT, HEOOIBIIIOE
UCCJICIOBAHKE TI0 YCTAHOBJICHUIO OCOOCHHOCTEI MaTEMaTHYECKOTO 00BEKTa, 3aBUCUMOCTEI 00BEKTOB
MEXTy COOO0H;

— CaMOCTOSITeNIbHO (GOpMYyIUPOBaTH 000OIIEHHUS U BBIBOABI IO Pe3yJbTaTaM MPOBEIEHHOTO



Ha6JHOI[eHI/ISI, HCCiICa0BaHUA, OICHUBATH I[OCTOBepHOCTB HOJ'IyLIeHHBIX pCByHLTaTOB, BBIBOJIOB U
000011IeHHI];

— MPOTrHO3UPOBATH BO3MOKHOC PAa3BUTUC MPOLECCA, d TAKIKC BbIIBUTATH ITPCAIIOJIOKCHUA O €TO
Pa3BUTHUU B HOBLIX YCJIOBUSAX.

Patora ¢ undopmaumeii:

— BBIABJIATH HCAOCTATOYHOCTHh U I/ISGBITO‘-IHOCTB I/IH(I)OpMaI_II/II/I, JaHHBbIX, HCO6XOIII/IMBIX JUUIA peH_IeHI/ISI
3a/1a4u;

— BBIOMpATh, AaHAIM3UPOBATH, CUCTEMATH3UPOBATh U HHTEPIPETUPOBATH MH(OPMAIHIO pa3TMYHBIX
BUOB U (pOPM IPECTABICHHUS;

— BbIOMpaTh popMy MpencTaBiIeHHs] HHPOPMAIMK U WLTIOCTPUPOBATH pEIllaeMble 3a/1a4i CXEMaMH,
JuarpaMmMamu, HHOM rpa@uKoi U uX KOMOUHAIUSIMU;

— OILIEHMBATh HAJEKHOCTh MHPOPMALIMH 110 KPUTEPHSM, NIPEATIOKEHHBIM YUUTEIEM WU
c(OpMYIHPOBAHHBIM CAMOCTOSITENBHO.

2) Vuueepcanvhvie KOMMYHUKAMUBHbLE Oelicmaus 0becnedusam c@hopmupo8anHoCms COYUATILHBIX
HABBLIKO8 00Y4aAIOUWUXCHL.

Oo0urenue:

— BOCIIpUHUMATL U (1)OpMy.HI/IpOBaTI) CYXKIACHUA B COOTBCTCTBHHU C YCJIOBUAMHU U LETIAMU O6HI€HI/I$I;
ACHO, TOYHO, 'PAMOTHO BbIpaXaThb CBOIO TOYKY 3pCHUA B YCTHBIX U IIMCbMCHHBIX TCKCTAX, 1aBATh
MOSICHCHUA 110 X0y PCIICHUS 3aa9U, KOMMCHTHPOBATDH HOJ'IyLIeHHHﬁ pe3yibTar;

— B X0J1e 00CYXJIeHHs 3a]1aBaTh BOIPOCHI 110 CYILIECTBY 00CYX/1aeMOi TeMbI, TPOOJIEMBI, peraeMon
3a/1a4M, BHICKA3bIBAaTh UJICH, HALICJICHHbIE HA TIOUCK PEIICHHUS; CONIOCTABIIATh CBOU CYKIEHUS C
CYKACHUSIMH JIPYTMX YYaCTHUKOB JAMAJIora, 0OHapy>KMBATh PA3IMYUE U CXOJCTBO MO3ULIUHI; B
KOPPEKTHOI Gopme GpopMyanpoBaTh pa3HOIJIaCUs, CBOU BO3PAKECHHUS;

— MPEACTaBJIATh PE3YJIbTAThl PEIICHUS 3a/1a4M, YKCIIEPUMEHTA, UCCIEA0BAHNS, IPOEKTA;
CaMOCTOSITENIbHO BBIOMPATh (pOpMAaT BBICTYIUIEHHS C YU4ETOM 3a/1a4 MPE3eHTAlMU U 0COOEHHOCTEN
ayJIUTOPUH.

CoTpyaHun4ecTBo:

— IMOHUMATh U HUCIIOJIB30BaTh IIPCUMYIIICCTBA KOMaHIHOH U HHHHBHHyaHBHOﬁ pa6OTBI IIpU pCHICHUA
y‘le6HHX MAaTEMATHYCCKUX 3a1a4;

— TPUHUMATH [T COBMECTHOMU JCSITEILHOCTH, TUTAHUPOBATh OPraHU3aIIUI0 COBMECTHOMN pa0oTHI,
pacrpenenaTb BUABI paboT, JOrOBapUBaAThLCS, 00CYKIATh MPOIIECC M pe3yabTaT paboThl; 00001maTh
MHEHHS HECKOJIBKUX JTIONEH;

— Yy4acTBOBAaTh B IPYyMIOBBIX (hopMax paboThl (00CyXk1eH!Us, 0OMEH MHEHUSIMH, MO3TOBBIE IITYPMBI U
ap.);

— BBIIIOJHATH CBOKO YaCTh pa6OTI)I 1 KOOPAMHHUPOBATH CBOU HGIZCTBI/IH C APpYTUMHU YICHAMU KOMaHAbI;

— OIIEHMBATh KaueCTBO CBOETO BKJIaJa B OOIIMN MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
YYaCTHUKAaMH B3aUMOJCHCTBUSI.

3) Vuueepcanvhuvlie pecynramuensie Oelicmsus obecneuusarom Gopmuposarue cmMviCl08blX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranmn3anus:



CaMOCTOSITENIFHO COCTAaBIIATH IUIAH, aJITOPUTM PELICHHS 3a1a4u (UM €r0 YacTh), BBIOMpPATh CIIOCO0
peleHust ¢ y4ETOM UMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh
KOPPEKTHPOBATh BApUAHTHI PEIIeHU ¢ y4TOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:

— BJIaJCTh crocodamu CaMOIIPOBEPKHU, CAMOKOHTPOJIA ITpoLecca 1 pE3yJibTaTa pCICHUA
MaTeMaTH4YeCKOM 3aJa4u,

— MNPEABUACTb TPYAHOCTH, KOTOPLIC MOI'YT BOBHUKHYTH IIPpU PCIICHHUHU 3aJa4l, BHOCUTh KOPPCKTUBEI B
JACATCIIBHOCTh HAa OCHOBE HOBBIX 06CTO$IT€J'IBCTB, HafI,HGHHBIX OH_II/I6OK, BBIIBJICHHBIX pr,I[HOCTeﬁ;

— OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa JAEATEILHOCTU IIOCTABIEHHOM L€ U YCIOBUAM, OOBSACHSTD
IPUYMHBI JOCTH)KEHUS UM HEJOCTHKEHHS 1I€IH, HaXOIUTh OIIMOKY, 1aBaTh OLEHKY IPUOOPETEHHOMY
OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoenne yaeOHOTO Kypca «Anredpa» 8 Kiace JOMHKHO 00eCeunBaTh JOCTHKEHUE CIICTYIONIIX
MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIBTATOB:

Yuciaa 1 BBIYHCJIEHUA

Hcnonp30BaTh HavyaabHbIE IPEICTABICHNS O MHOXKECTBE JEHCTBUTEIBHBIX YUCEN Il CPDABHEHUS,
OKpYTJICHUS ¥ BBIYUCIICHHIT; N300pakaTh ICHCTBUTEIBHBIC YHCIa TOYKaMU Ha KOOPIMHATHOM MPSIMOIA.

[TpuMeHATH MOHATHE ApUPMETUUECKOT0 KBAAPATHOTO KOPHSI; HAXOAUTh KBaApaTHbIE KOPHHU, UCTIONb3YS
IIPU HEOOXOMMOCTH KaJIbKYJSATOP; BHIIOIHITH IPe0Opa30BaHuUsl BBIPAKEHHM, COAEPIKAILMX KBAJApaTHbIE
KOpHH, UCIOJIb3Yysl CBOMCTBA KOPHEM.

Hcnonb30BaTh 3amucu OOJIBIINX U MAJIBIX YHCEI C NOMOIIBIO ACCATUYHBIX ,I[pO6€I>i U cTerneHel yncma 10.

Aaredpanyeckue BbIpaKeHHUs

HpI/IMeHSITB IOHATHUEC CTCIICHHU C L CJIBIM ITOKA3aTCJICEM, BBIIIOJIHATDH npeo6pa3013aHHsI BBIpa)KeHI/II\/II,
CoACpIKAIMX CTCIICHHU C LECJIbIM ITOKAa3aTCICM.

BbInonHATE TOXKAECTBEHHbIE TPpeoOpa30BaHusl palliOHAIBHBIX BBIPAXKEHUI Ha OCHOBE MPaBUJI I€UCTBUN
HaJl MHOTOWICHAMH U alreOpanyecKuMH IPoOsMHU.

PacknanpiBaTh KBagpaTHBIA TPEXUIIEH HA MHOKUTEIIH.

HpI/IMCHHTB HpeO6pa30BaHI/I$I BLIpa)KeHPIfI JJIg pCIICHUA Pa3JIMYHBIX 3aa41 U3 MAaTCMAaTUKH, CMCKHBIX
npeaAMeToB, U3 peaanoﬁ IMPAKTHUKH.

YpaBHeHHsSI © HEPABEHCTBA

Pemrats nuHelHbIE, KBaApaTHbIC YPABHEHUS U PALIMOHAIIBHBIE YPABHEHHUS, CBOISIIHUECS K HUM, CUCTEMBI
JBYX YPaBHEHUH C ABYMS IEPEMEHHBIMH.

[IpoBONTH MpOCTEMIINE HCCAENOBAaHUS YPABHEHUHN U CUCTEM YPAaBHEHHUI, B TOM YHCIIE C TPUMEHEHUEM
rpaduUecKux MpeacTaBIeHU (YCTaHaBIMBATh, UIMEET JIU YpaBHEHUE UJIM CUCTEMA YPaBHEHUH pelieHus,
€CITH UMEET, TO CKOJIBKO, U TIp.).

[TepexonuTh OT CIOBECHON (POPMYITHPOBKU 3a/1a4M K €€ anredpanyeckoil MOAENIH C IMOMOIIbIO COCTABIICHUS
YPaBHEHUS WM CUCTEMBI YPAaBHEHUH, HHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3a/1a4u
MIOJIyYE€HHBIN PE3yJIbTaT.

[IpuMeHsTH CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsi CPAaBHEHMUSI, OLIEHKH; PEIlIaTh JUHEHHbIE HEPABEHCTBA C
OJTHOM MepeMEeHHOMN U X CHUCTEMBbI; 1aBaTh rpa)UuecKyro WILTIOCTPALIMIO MHOXKECTBA PEIlIeHN HEPaBEHCTBA,
CUCTEMbI HEpPAaBEHCTB.



DOyHKIUA
[Tonnmarth 1 UCTIONB30BaTh ()YHKITMOHATBHBIC IOHATHS U S3bIK (TEPMHHBI, CHMBOJIMUECKHE 0003HAUCHHUS );
ompeeATh 3HaueHne (PYHKIMH 10 3HAYCHHUIO apryMEHTa; ONPEesITh CBOMCTBA (YHKIMH 110 e€ TpaduKy.

Crpouts rpaduku meMeHTapHbIX QyHKIMH Buaa y = K/X , y = X2, y= X3, y=\/x, y= Ixl; onuceiBaTh
CBOWCTBA 4MCIOBOH (yHKIMHU IO €€ rpaduky.



TEMATHYECKOE IIJIAHUPOBAHHUE

Ne HaumenoBaHue pa3/ieJioB H TeM MPOrpaMMbI KosnnvecTBo yacoB Nlara Bujsl resiTeIbHOCTH Bujpi, JJIeKTPOHHbIE
n/n H3y4YeHusl ¢opmbl (mdpossbie)
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHe KOHTpOJISt o6pasoBaTenbHbIe
padoTsl paboTbl pecypebl
Pasgen 1. Anrebpanyeckue BbipazkeHusi. Ajiredpanyeckas 1poob
1.1. | AnreGpanueckast 1po0b. 2 0 0.5 5.09- 3anuchIBaTh aareOpanyeckue BIPaKEHH; VerHbiit IIpesenrarnus,
6.09 BBINOIHATD YKUCIIOBBIC TTOJICTAHOBKU U BBIYUCIISATH 3HAYCHHUE APOOH, B TOM ompoc; Ppa3faTOYHBIH
) YHCIIe C TIOMOIIBIO KAJIbKYIIATOPA; IMpaktudeckas | matepuan
paborta;
1.2. | JonycTimble 3HaUCHUS IEPEMEHHBIX, BXOAIIHUX B 1 0 0 7.09 Haxomutb 00acTh onpe/ieneHus paloHaIbHOTO BEIPAKECHHS; VcTHbIi Ilpesenrarms,
anreOpanuecKue BEIPaXKEHHs. ompoc; pa3maTouHbIi
MaTepHan
1.3. | OcHoBHOE CBOWCTBO anredpandecKkoil Apodu. 3 0 0.5 12.09- DopMyIMpoOBaTH OCHOBHOE CBOMCTBO alreOpanyecKkoi Apodu U MpUMeHsTh ero | YCTHBII IIpesenranus,
14.09 JU1st IpeoOpa3oBanus Ipooeii; o11poc; Ppa3aaTouHsbIi
’ [paktuyeckas | Mmatepuan
pabora;
1.4. | CoxpameHnue npobeii. 3 0 0.5 19.09- | Bemonusrs zeiictsns anreOpanuecKuMu IpodsIMH; VYernblit [Ipesenranys,
21.09 0I1poc; Ppa3aaTouHbIi
’ ITpakTuyeckas | MaTepual
paborta;
1.5. | Cnoxenue, BblYHTAHHE, YMHOKCHHE U [ICTICHHE 3 1 0 26.09- | Bemonnats meifctsus anreOpandecKuMH APOOSIMHE; Yerubiit IIpesenrarms,
anreOpanyuecKkux apooeit. 28.09 o1poc; Ppa3aaToyHbIi
’ KoHTponbHas | Matepuan
pabora;
1.6. | IIpeoGpa3soBaHne BRIpaKEHHUI, COAEPIKALINX 3 0 0.5 3.10- [pumensTh TpeoOpa3OBaHUs BEIPAKEHHH IS PELICHHS 3214, VeTHbIit IIpesenrarus,
anreOpandecKue IpooH. 510 Bripaxatb niepeMeHHbIe 13 GOpMYIT ((PU3HIECKUX FTEOMETPHIECKHX, ompoc; Ppa3faToOYHBIH
’ OITMCHIBAIONINX OBITOBBIE CHTYAIHN); IpakTideckas | MaTepHan
paborta;
Hroro o pazneny 15
Paznen 2. Yncaa u Beruncienus. CTeneHs ¢ nebIM MoKa3aTesieM
2.1. | CreneHb C IENBbIM TOKA3aTeIIeM. 2 0 0.5 10.10- DopMynpOBaTh ONPEEIEHIE CTENEHH € LIEIbIM [TOKa3aTeNeM; Yernblit IIpesenranus,
11.10 or1poc; Ppa3aTOuHbIH
’ IIpakTHyecKkas | MaTepuan
paborta;
2.2. | CrangapTHas 3amKCh YUCTA. 2 0 0.5 12.10- IIpenctaBnsaTh 3anMCh GONBIINX M MAJBIX YHCEI B CTAHAAPTHOM BUJIE; Ycerublit IIpesenranus,
17.10 CpaBHHBATH YHCIIA M BEIMYHHbL, 3AMICAHHbIC C UCIIONB30BaHmeM cTeneHn 10; ompoc; Ppa3IaTouHbIH
' ITpakTuyecKkas | MaTepuan

pabora;




2.3. | Pa3mepsl 00BEKTOB OKPYIKaIOIIEero Mupa (oT 0 18.10 Hcnonp30BaTh 3aMKCh YHCE B CTAHIAPTHOM BHJE [T BBIPAXKEHHS Pa3MeEpOB Vernpni IIpesenranus,
3JIEMEHTAPHBIX YaCTHI] 10 KOCMHYECKUX 00BEKTOB), 00BEKTOB, JUTHTEIHHOCTH MPOLECCOB B OKPYKAIONIEM MUPE; onpoc; Ppa3aToOuHBIH
JUINTEIEHOCTH IPOLECCOB B OKPYKAIOIIEM MHpE. DopMyIHpOBaTh, 3aIUCHBATH B CHMBOIMIECKOH (OpMe U HILTIOCTPUPOBATh MaTepHan

IpUMEPaMHU CBOKCTBA CTENIEHH C LIENBIM TTOKa3aTeIeM;
2.4. | CBoiicTBa CTENICHH C LIECJIBIM IT0Ka3aTelIeM 0 19.10- ITprMeHATh CBOICTBA CTENEHH UL IPeoOpa30BaHus BEIPAXKEHHUIL, ColepKamuX | Y CTHBIN Ilpesenrarms,
24.10 CTEIEeHH C LIE/IBIM [10Ka3aTeneM; oIpoc; Ppa3aTOuHBIH
' BpInonHATh AEHCTBUS ¢ UMCIaMU, 3aIHCAHHBIMH B CTAHIAPTHOM BHIIE KontposnpHas | marepuan
(YMHOXEHHE, JIe/IeHHE, BO3BE/ICHHUE B CTEIICHD); pabora;
Hroro no paszpeny
Pa3nen 3. Yncaa u Bpruncienus. KBagpaTusie kKopHu
3.1. | KBagpaTHsIil KOpeHb U3 4ucna. 0.5 25.10- DopMynupoBaTh OnpeseNeHie KBapaTHOTO KOPHs W3 YKCIIa, apu(MeTHIeckoro | YCTHBII Ilpesenrarms,
26.10 KBaJ]PaTHOTO KOPHS; ompoc; Ppa3aTOUHBIH
' ITprMeHATh Omepanuio H3BICUCHNS KBaJAPaTHOTO KOPHS U3 YUcNIa, UCIonb3ys npH| [IpakTudeckas | Matepuan
HE0OXOAMMOCTH KaJIbKYJIATOP; paborta;
3.2. | Ionstie 00 HPpaAL[HOHATILHOM YHCIIE. 0 7.11 OueHuBaTh KBaAPaTHbIE KOPHMU LETBIMU YUCIIAMH U IECITUYHBIMU JPOOSMHU; VYernblit IIpesenranus,
orpoc; Ppa3aaTouHbIi
MaTepHan
3.3. | HecsaTuunble NpHONIKEHHS HPPALHOHAIBHBIX YHCEL. 0 8.11 CpaBHHBATb 1 YIOPSAOYHBATh PAlIMOHAIBHEIC H HPpaMOHAIBHEIE YUCIIa, YcrHslit [Ipesenranys,
3allHCaHHbIE C IOMOIIBIO KBAJPATHBIX KOPHEH; ompoc; Ppa3faToYHBIH
MaTepHaln
3.4. | leficTBUTENbHEIC YHCIIA. 0 9.11 CpaBHHBATb 1 YIOPAI0YNBATh PALlHOHATBHEIE M HPPALOHABHBIC YHCIA, VYerHbri IIpesenTamms,
3aMMCaHHbBIE C TIOMOIIBIO KBaJAPaTHBIX KOPHEH; onpoc; pa3aTOuHBIH
MaTepHan
3.5. | CpasHenue JeiiCTBUTENBHBIX YHCE. 0 14.11 CpaBHUBATb H YIIOPAA0YMBATH PallHOHAIIbHBIE U UPPALIMOHANIBHBIE YHUCIIA, YcrHslit IIpesenranus,
3alHCaHHbIe C MOMOIIBIO KBAJPATHBIX KOPHEH; ompoc; Ppa3aTOuHBIH
MaTepHaln
3.6. | Apudmernueckuii KaJpaTHbI KOPEHb. 0.5 15.11- DopMynmpoBath onpeseNeHie KBaJpaTHOTO KOPHS W3 YKCIa, apu(MeTHIeckoro | YCTHBII Ilpesenranms,
16.11 KBaJIpaTHOTO KOPHS; orpoc; Ppa3aTOuHBIH
’ IpuMeHATH oneparnio H3BIeUEeHNs KBaJIPATHOTO KOPHS U3 YUCIIa, Hcronb3ys npH| [IpakTndeckas | Matepnan
HE0OXOIMMOCTH KaJIbKYIIATOD; pabora;
3.7. | YpaBuenue Buzma X2= a. 0 21.11 HccnenoBaTh ypaBHEeHHE X2 = 8, HAXOJAUTH TOYHBIE U TPUOIIHKEHHBIE KOPHH VYernbrii IMpesenranus,
npu a > 0; 0IIpoc; Ppa3aaTouHbIi
MaTepHan
3.8. | CroiicTBa apH(METHIECKNX KBaIPATHBIX KOPHEH. 0.5 22.11- | Hccnenosars croiictea KBAJIPaTHEIX KOPHEH, IPOBOJIS YMCIIOBBIE SKCIEPUMEHTHI | Y CTHBIH Ipesenranus,
28.11 C UCTIOJIb30BAHUEM KaJIBKYJIATOPA (KOMITBIOTEPA); 01poc; Ppa3aaTouHbIit
’ Jloka3bIBaTh CBOHCTBA apH(METHUCCKUX KBAAPATHBIX KOPHEH; MpuMersTh uX 11 | [IpakTudeckas | Matepuan
peoOpa3oBaHNUs BRIPAKEHHI; pabora;
BpIunCIATS 3HaUCHHS BRIPAKSHUH, COIEPIKAIINX KBaPATHbIE KOPHH,
HCHOIB3YS IIPU HE0OXO0JHMOCTH KaIbKyJISATOD;

3.9. | [IpeoGpa3oBaHHe YHCIOBBIX BBIPOKEHHIT, CO AePIKALIHX 0 29.11- | Buinonusts peoOpa3oBaHUs BEIPAKEHUH, COAEPIKAIUX KBaAPaTHBIC KOPHH. VeTHbit IIpesenrarms,

KBaJpaTHbIC KOPHH 512 BrIpaxaTh nepeMeHHbIC H3 TeOMETPHIECKHX U HH3HIeCKHX GopMyI; ompoc; Ppa3aTOYHBIH
' Hcrnonb30BaTh B X0JI€ PEIICHHS 3a/1a4 JJIEMEHTapHBIC PE/ICTABIICHNS, KontponsHas | maTepHan
CBsI3aHHBIE C MIPHOTIDKEHHBIMU 3HAUYCHUSIMU BEIINUHH; pabora;

3HAKOMUTBCS C HCTOPHEH Pa3BUTHS MATEMATHKI;




Hroro no pazaery

Pa3znen 4.®@ynxkuun. OCHOBHbIE IIOHATHS

4.1. | IlousTtue QyHKIMH. 1 0 6.12 Hcnonp30BaTh HYHKIHOHATBHYIO TEPMHUHOJIOTUIO U CHMBOIHKY; VYernbrit [Ipesenranus,
BeruncisaTs 3HaueHus GYHKLHI, 3a1aHHBIX (hopMyTamMu (IPH HEOOXOAUMOCTH 0IIpoc; Ppa3aaToyHbIi
HCIOJB30BaTh KAIbKYISTOP); COCTABIATH TAOMHUIBI 3HAUSHUH QYHKIINH; MaTepHan

4.2. | OGnacrb onpesieNieH s i MHOXKECTBO 3HAYCHHIT 1 0.5 7.12 Hcnonb30BaTh GyHKIMOHATIBHYIO TEPMUHOIOTHIO H CHMBOJIHKY; VerHbIi IIpesenTamms,

(byHKIMH. ompoc; Ppa3faTOYHBIH
Ipaktuyeckas | Matepuan
pabora;

4.3. | CriocoOb! 3a1aHust (yHKIHIL. 1 0 12.12 Hcnonp30BaTh HYHKIHOHAIBHYIO TEPMHUHOJIOTUIO U CHMBOIHKY; VerHpiit IIpesenranus,

ITprBOIUTE IPUMEPHI IIPOLIECCOB U SBICHUH ¢ 33laHHBIMH CBOHCTBAMI; ompoc; Ppa3faTOYHBIH

MaTepHan
4.4. | Tpapuk pyHKINH. 1 0 13.12 CTpouTh 110 TOUKaM rpaduky GyHKIHiL; VerHpiit IIpesenranus,
OrnuchIBaTh CBOMCTBA (DYHKIMH Ha OCHOBE € rpau4ecKoro mpeiCTaBICHUs; ompoc; Ppa3aTOUHBINA

MaTepHaln

4.5. | CaoiicTa (yHKINH, HX OTOOPAKEHHUE HA 1 0.5 14.12 TIpuBOUTE IPHMEPEI TIPOLIECCOB U SIBJICHUI C 3alaHHBIMH CBOHCTBAMH; VYerubiit IIpesenrarms,

rpaduxe Vcrnonb30BaTh KOMIBIOTEPHEIE IPOTPAMMEI JUISL IIOCTPOEHHUS TPahHKOB OIpoc; Ppa3aTOuHBIH
(yHKINI ¥ U3y4EHHS X CBOICTB; IMpaktuyeckas | Mmatepuan
pabora;
Hroro mo pazzeny: 5
Paszgen S.@ynkuun. Ynciaosbie GyHKIHH
5.1. | Yrenue u noctpoeHue rpagukoB QyHKIIINI. 1 0.5 19.12 Haxomutb ¢ moMorpto rpaduka GpyHKINE 3HAaYCHHE OJJHOM U3 YcTHbIi IIpesenranus,
paccMaTpHBAaEMbIX BEIMYUH 110 3HAUESHHIO PYTOH; ormpoc; pa3aTOuHBIH
B HECIIOXKHBIX CITyJasx BEIpaXaTh (HOPMYIIOH 3aBHCHMOCTE MEXITY IIpakTideckas | MaTepHan
BEIIMIMHAMY; paborta;

5.2. | Ipumeps! rpadukoB GyHKIHMIA, OTpaKaroumx peatsabe | 1 0 20.12 OmuchIBaTh XapaKkTep H3MEHEHHUS! OHOI BEIMYNHBI B 3aBUCHMOCTH OT VYerHbri IIpe3enTarms,

MPOLIECCHI. HM3MEHEHHUS JIPYToii; 0IIpoc; Ppa3aTOuHbIH
MaTepHan

5.3. | DyHKIMH, ONUCHIBAIONIME IPAMYIO H 0OpaTHYIO 2 0.5 21.12- | Pacnosnasats Buzer M3ydaeMbIX QYHKIWI; VYernbrii [Ipesenranus,

IPONOPIHOHATBHBIE 3aBUCUMOCTH, HX TPadUKH. 26.12 IpumeHATh LUPOBBIC PECYPCH ANt OCTPOCHUS rpaduKoB (GyHKIHIT; ompoc; Ppa3faToYHBIH
’ ITpakTuyeckas | MaTepral
paborta;

5.4. | T'unep6oma. 1 0 27.12 Pacro3HaBaTh BUJIEI H3ydaeMbIX QYHKIHI; Verupii Ilpesenranms,

Hcnonp3oBaTh HyHKIHOHAIBHO-Tpa(UIeCKHe IPEACTaBICHUS UL PeIICHUS onpoc; Ppa3aTOUHBIH
HCCIIEIOBAHNS YPAaBHEHHI M CHCTEM ypaBHEHHIH; MaTepHal
5.5. | I'padux pynxmun y = X2. 1 0.5 28.12 Pacnio3zHaBaTh BB H3y4aeMbIX (DYHKIH; VYernbrii Ipesenranus,
Hcnonp3oBaTh HyHKIHOHAIBHO-Tpa(UIECKHe IPEACTABICHUS UL PEIICHHS ompoc; Ppa3aTOYHBIH
HCCIICIOBAHUs YPABHEHUH U CHCTEM ypaBHCHHUII; IIpakTueckas | matepuan
paborta;

5.6. | Oynkmuy = X%,y = X3, 3 0 9.01- IMoxa3bIBaTh CXeMaTHUECKH MOJIOXKEHUE Ha KOOPAUHATHOH IIOCKOCTH TPaHKOB | Y CTHBIN I1pesenranys,
y=\x, y= x ; rpadHuecKoe PelICHHE yPABHEHHUIT I CHCTEM 11.01 (byHKIMi Bua: Y= X2, y = X3,y=KopeHb KBaJpaTHbIA U3 X, Y = | X I; ompoc; Ppa3faTouHBIH
YpaBHEHHUH ’ KontponeHas | matepuan

pabora;




Hroro no pazaeny:

E

Pa3nen 6.YpaBHenust u HepaBencTBa. KBagpaTHble ypaBHeHHs!

6.1. | KBagpaTHoe ypaBHeHue. 1 0 16.01 Pacrnio3znaBath KBafpaTHbIE YpaBHEHHUS; VYernbrit [Ipesenranus,
HabmonaTh 1 aHATU3UPOBATH CBA3b MEXKAY KOPHAMHU U KOIDPULHEHTAMI 0IIpoc; Ppa3aaToyHbIi
KBaJPaTHOTO YPaBHEHHUS; MaTepHan
6.2. | Henonnoe kBajpaTHOE ypaBHEHHUE. 2 0.5 17.01- | 3amucemars (opMyIy KOpHEH KBaJpaTHOTO ypaBHEHHS; PelIaTh KBaJApaTHbIE VeTHbIit Ilpesenramms,
18.01 YPaBHEHHUS — IOJIHBIE U HEIOJHEIE; ompoc; Ppa3faTOYHBIH
' ITpoBoauTh NpoCTEHIINE UCCIIEA0BAHNS KBAIPATHBIX YPAaBHEHUIH; Ipaktuyeckas | Matepuan
pabora;
6.3. | ®opmyna KOpHEH KBaJPaTHOTO yPaBHEHMS. 3 0.5 23.01- | 3anucusars (hopMyIy KOpHEH KBaJJpaTHOIO ypaBHEHHS; PelaTh KBaJApaTHbIE VYernbrii IIpesenranus,
25.01 YPaBHEHHUS — IOJIHBIE U HEIIOJHEIE; ompoc; Ppa3faTOYHBIH
' HabmronaTs 1 aHATU3UPOBATH CBA3b MEXKITY KOPHAMH H KOd(DPUIHEHTaMI INpakTideckas | MaTepHal
KBaJPaTHOTO YPaBHEHUS; paborta;
6.4. | Teopema Buera. 2 0.5 30.01- ®dopMynupoBath TeopeMy Buera, a Taxke 00paTHYIO TeOpeMy, IPUMEHSTh ITH YcrHblit [Ipesenranys,
31.01 TeopeM I pellleHus 3a/1ad; oIpoc; Ppa3faTOuHBIH
’ IMpakTuyeckas | MaTepuan
pabora;
6.5. | Pemrenne ypaBHeHMI, CBOASAIIXCS K KBaAPATHBIM. 2 0.5 1.02- Pemats ypaBHEHHs1, CBOZSIIECS K KBaAPATHBIM, ¢ IOMOIIBIO Ipeodpa3oBaHuil | YcTHbIH IIpe3enTarus,
6.02 U 3aMEHOM MepeMeHHOIH; o11poc; pa3aaTouHsbIi
' [paktuyeckas | matepuan
pabora;
6.6. | Ipocreiimie ApoOHO-pALIHOHATHHBIC YPABHEHHSI. 2 0.5 7.02- Pewath ypaBHeHUs1, CBOJAIIMECS K KBAJJPATHBIM, C TIOMOILbIO IpeoOpasoBanuii | YcTHBII IIpesenranus,
3.02 ¥ 3aMEHOH IIepEeMEHHOI; 0Ipoc; Ppa3aTouYHbIH
) ITpakTuyeckas | MaTepral
pabora;
6.7. | PemeHne TEKCTOBBIX 3a/1a4 C IIOMOIIBIO KBAAPATHBIX 3 0 13.02- | Pewars TekcroBbie 3anaun anrebpanyeckKuM crocoOOM: IepexoauTh OT VeTHbIit IIpesenrarus,
ypaBHEHUI 15.02 CJIOBECHOH (pOPMYIMPOBKH YCIIOBHUS 331a4H K aareOpandeckoi MOAEIH My TEM 0Ipoc; Ppa3aaToyHbIi
’ COCTaBJICHNUS YPaBHEHMS;, PeIlaTh COCTABICHHOE YpaBHEHHE; HHTepIpeTupoBath | KoHTponbHas | MaTepuan
pe3yInbTaT; pabora;
3HaKOMUTBCS C HCTOPUEH Pa3BUTHS alreOpsl;
Hroro 1o pazneny: 15
Pasgen 7. Anrebpandeckue BoipakeHusi. KBaaparublii Tpéxuien
7.1. | KpagpatHblii TpEXuIIEH. 1 0 20.02 Pacro3HaBaTh KBaJPaTHBIN TPEXWICH, YCTAHABIMBATH BO3MOKHOCTD €TI0 VerHslit Tpesenranys,
PA3NOKECHNST HA MHOMKUTEITH; ompoc; Ppa3faToYHBIH
MaTepuan
7.2. | Pasnoxenne KBaapaTHOTO TPEXWIEHA HA MHOKHUTEN 4 1 21.02- | PacknamsiBars Ha MHOXHTEIH KBaJIPaTHBIH TPEXUJIEH C HEOTPULIATETBHBIM VYernbrii Ipesenranus,
28.02 JUCKPUMHHAHTOM; ompoc; Ppa3aTOYHBIH
' IIpakTiyeckas | MaTepHan
paborta;
Hroro no pasueny 5

Pa3znen 8.YpaBuenusi u HepapencrBa. HepaBencrpa




8.1. | YucnoBble HEpaBEHCTBA H UX CBOUCTBA. 1 0 1.03 DopMyIHpOBaTh CBONCTBA YHCIOBBIX HEPABEHCTB, MILTIOCTPUPOBATD UX Ha VYerHblit IIpesenTarnms,
KOOPAMHATHOI IPSAMOH, TOKa3bIBAaTh aNreOpandecK; onpoc; Ppa3aToOuHBIH
MaTepHan
8.2. | HepaBeHCTBO ¢ O/1HOI ITIEPEMEHHO. 2 0.5 6.03- IIpuMeHATH CBOMCTBA HEPABEHCTB B XO/I€ PELICHUS 3a/1a4; VYerabrit IIpesenranus,
7.03 o11poc; Ppa3iaToOYHbIH
[paktuyeckas | Mmatepuain
pabora;

8.3. | JIuneiiHble HepaBEHCTBA C OAHOI MEPEMEHHOM H HX 2 05 13.03- Pemath JIHEHHbIC HEPABEHCTBA C OHOI IePEMEHHOH, H300paXkaTh pelieHue VYernbrit IIpesenranus,
pelieHue. 14.03 HEpaBeHCTBA Ha YHCIIOBOI MPSAMOIi; ompoc; Ppa3faTOYHBIH

IpakTideckas | MaTepHal
paborta;

8.4. | CucreMsbl TMHEHHBIX HEPABEHCTB € OJHON MEPEeMEHHOH U | 3 0.5 15.03- | Pewars cucremst muneiinix HEPaBEeHCTB, H300PaKaTh PELICHHE CHCTEMBI VeTHbIit Ilpesenramms,
HX pelLIeHHe. 21.03 HEPaBEHCTB HA YHCIIOBOH TIPAMON; ompoc; Ppa3faTOuHBIH

[paktuyeckas | matepuan
pabora;

8.5. | Uzobpaxenue pewieH s JIMHEHHOro HEPABEHCTBA H HX 4 0 22.03- Pemath cucteMbl JIMHEHHBIX HEPABEHCTB, N300pa)kaTh PELICHUE CUCTEMbL YcrHslit IIpesenranus,
CHCTEM Ha YUCIIOBOW MPAMONH 5.04 HEpaBeHCTB Ha YHCIIOBON MPSMOI; o1poc; Ppa3aaTouHbIi

KoHtponbHas | matepuan
pabora;

HWroro no pazneny: 12

Pa3nen 9. YpaBHenusi u HepaBeHcTBa. CHCTeMbI ypaBHeHHIH

9.1. | JIuneiinoe ypaBHeHHE C JBYMs IEPEMEHHBIMH, €TI0 2 0.5 10.04- | Pacnosuasars muneiinsie YpaBHEHUSI C JBYMsI I€PEMEHHBIMHY; VerHbiit IIpesenrarus,
rpadHK, MPUMepbI PEIICHHS yPABHEHNH B LEJBIX YHCIIAX. 11.04 CtpouTh rpauKu TMHEHHBIX YPAaBHEHHUIT, B TOM YHCIIC HCIIOJIb3Ys LH(POBBIE ompoc; Ppa3aTOUHBIH

' pecypcesl; IpakTHyeckas | MaTepHal
Paznuaath mapaienbHbIe M epeceKatoniiecs PsIMBIE 10 HX YPaBHEHHUSM; paborta;

9.2. | PemeHue cucreM JByX JIMHEHHBIX ypaBHEHHI C ABYMsI 4 1 12.04- | Pemars cucremst JIByX JIMHEHHBIX yPaBHEHUH C IBYMs IEPEMEHHBIMHI VYernbrii Ipesenranus,

MepPEeMEHHBIMH. 19.04 MOJICTAHOBKOH U CIIOJKEHUEM; ompoc; Ppa3aTOuHBIH
IIpakTueckas | matepuan
pabora;

9.3. | [IpuMepbl peleH s CUCTEM HETHHEHBIX ypaBHEHHIT ¢ 2 0.5 24.04- | Pemars MPOCTEHINE CUCTEMBI, B KOTOPBIX OTHO M3 YPABHEHMIT HE ABIIAETCS VYernbrii Ipesenranus,
IBYMs IePEMEHHBIMH. 25.04 JIMHEHHBIM; ompoc; Ppa3aTOuHBIH

IIpakTueckas | marepuan
paborta;

9.4. | I'padudeckas HHTEPIPETALHS yPABHEHHS C IBYMS 1 0 26.04 IMpuBoauTh rpaduyecKyro HHTEPIPETANUIO PELICHHs YPaBHEHHS C ABYMS VeTHbit IIpesenrarms,
MepPEeMEHHBIMH H CHCTEM yPaBHEHHUH ¢ ABYMS TIEPEMEHHBIMU U CHCTEM YPaBHEHHIT C IBYMsI IEPEMEHHBIMH; ormpoc; Ppa3maTouHBIH
TIEPEeMEHHBIMH. MaTepuan

9.5. | PemeHue TEKCTOBBIX 337124 € TOMOILBIO CUCTEM 4 1 2.05- Pemath TeKCTOBBIE 33/1a4H aIreOpanyeckuM CrocoooM; VceTHbIH IIpesenranus,
ypaBHEHHI 15.05 orpoc; Ppa3aaToyHbIi

IIpakTHueckas | matepuan
paborta;
Hroro mo pazzey: 13

Paspen 10. ITopTopenue u 06001enne




10.1. | [loBTOpEHHE OCHOBHBIX MOHATHIA K METOIOB KypcoB 7 u 8 | 6 0 16.05- Br16HupaTh, IPHMEHATH, OLIGHUBATH CIIOCOOBI CPABHEHHS YUCET, BHIYUCICHHUN, VYernblii I[Ipesenranys,
KJIaccoB, 0000IICHNE 3HAHUIL. 29.05 peoOpa3oBaHMii BBIPAXKCHUH, PEIICHHs! YpaBHEHHI; 0mpoc; Ppa3aToOuHBIH
’ OcCylecTBIATh CAMOKOHTPOJIb BBITIONHAEMbIX JCHCTBHIT H CAMOIIPOBEPKY KonTtposnpHas | Matepuan

pe3yIbTaTa BHIUMCIICHUI, IpeoOpa3oBaHuil, TOCTPOCHNUH; paborta;
Pemath 3a1aun U3 peanbHON XKU3HH, IPUMEHATh MATEMATUIECKUE 3HAHUS JULS
peLIeHHs 3a1a4 U3 APYTUX IPEIMETOB;

Hroro no paszaeny: 6

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 15




IHOYPOYHOE IINTAHUPOBAHUE

Ne | Tema ypoxa KoJnuecTBo yacos Jara Buapl,
n/n u3y4eHus | popmbl
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE
KOHTPOJIS
padoThI padoTsI
1. AnreGpandeckast JpOOb. 1 0 0 1-7 VYcrHbrit
CeHTSIOps ompoc;
9
2. Anrebpandeckast Ipo0Ob. 1 0 0.5 VYerubrit
oIIpoc;
IIpaxTuyeckas
pabora;
3. JonycTumble 3HaYCHHUS IEPEMEHHBIX, BXOSLINX B 1 0 0 VYerubrit
anreOpan4ecKue BhIPAKCHUS. OIIpoCc;
4. OCHOBHOE CBOWCTBO anredpandeckoi 1poou. 1 0 0 8-14 VYerubrit
ceHTA0ps ompoc;
9
5. OCHOBHOE CBOIMCTBO anreOpandeckoit 1poou. 1 0 0 YcrHbrit
oTIpoc;
6. OcCHOBHOE CBOMCTBO anredpandeckon Ipoou. 1 0 0.5 Verubrit
oIIpoc;
IIpaxkrnyeckas
pabora;
7. | Cokpaienue apo0eii. 1 0 0 15-21 VYerabiit
CeHTA0ps ompoc;
8. Coxkparmienue apooei. 1 0 0 VYcrHbIi
OIpoc;
9. Coxkpauienue apooeii. 1 0 0.5 Verubiit
orIpoc;
IIpakTnueckas
pabora;
10. | CnoxeHue, BEIYUTAHUE, YMHOKEHHE U JICTICHHE 1 0 0 22-28 VYcTHBIN
anre6pandeckux apobeii. CeHTAOP | (o,
11. | CnoxeHwue, BBIYUTAHHUE, YMHOKEHHE U JICTIEHHE 1 0 0 YerHblid
anreOpanveckux Apooeii. ompoc;
12. | KonrpomabHas padora Nel 1 1 0 Kontponbnas
pabora;
13. | IIpeoGpa3oBaHue BRIpaKEHUH, COAEPKAIIAX 1 0 0 29 Verubiit
anrebpanyeckue apooH. CeHTAOPS- 5 | oo
OKTSIOpsT
14. | TIpeoGpa3zoBaHue BEIpQKEHUMH, COACPIKALIMX 1 0 0 Verubii
anrebpanveckue Ipoou. orIpoc;
15. | IIpeoGpa3oBaHue BbIpaKeHNUH, COACPKAIINX 1 0 0.5 YcrHbri
anrebpanveckue apoou. orIpoc;
IIpakTuueckas
pabora;
16. | CremneHb ¢ LEILIM IIOKA3aTENIEM. 1 0 0 6-12 Verusii
OKTSIOpst ompoc;
17. | CteneHb C LeIbIM [I0KA3aTEIEM. 1 0 0.5 VYcrusrit
OIIpoC;
IIpaxruyeckas

paborta;




18. | CranmapTHas 3aIuch 9UCia. 0 Ycrublii
o1poc;
19. | CrannmapTHas 3amuch Yucia. 0.5 13-19 VYerubrit
OKTSOps ompoc;
IIpaxkTuyeckas
aboTa;
tl
20. | Pa3mepbl 00BEKTOB OKPYXKAIOIIEr0 MHUpa (OT IIEMEHTAPHBIX 0 YerHbli
YacTHI] 0 KOCMHYIECKUX OOBEKTOB), JITUTEIHHOCTD oTIpoc;
MPOIIECCOB B OKPYKAIOIIEM MHpE.
21. | CBoMCTBa CTEIIEHH C IICJBIM IIOKA3aTeIEM 0 Vcerueri
orpoc;
22. | KoutponpHas padora Ne2 0 20-26 Kontponbnas
OKTSOps paGora;
23. | KBagpaTHBIH KOpeHb U3 YHCIa. 0 YeTHbll
o1poc;
24. | KBagpaTHBIH KOpeHb U3 YHCIIA. 0.5 Ycrubli
orpoc;
IIpakTuueckas
aboTa;
$l
25. | IlonsTue 06 MpparoOHAIEHOM YHCIIE. 0 27-10 VYcrHbIi
HOSOps ompoc;
26. | HdecsaruyHble TPHOIMKEHNS HPPALUOHATBHBIX THUCEIL. 0 YerHbrid
o1poc;
27. | [leiicTBUTENbHBIE YHCTIA. 0 VcTHBIN
ompoc;
28. | CpaBHeHHE NEHCTBUTENBHBIX YHCEI. 0 11-17 YcrHbli
HOSIOpst ompoc;
29. | Apudmernueckuii KBaapaTHBIN KOPCHb. 0 Vcerubii
orpoc;
30. | Apudmerrueckuii KBaapaTHBIN KOPCHb. 0.5 Vcerubii
ompoc;
IIpakTuueckas
pabora;
31. | YpaBHenue Buzaa x2 = a. 0 18 -24 VcTHEBII
HOH6p$I OIIpOC;
32. | CpoiicTBa apupMeTHIECKUX KBaJIPATHBIX KOPHEH. 0 VYcrubli
orIpoc;
33. | CrolicTBa apu(METHIECKUX KBAIPATHBIX KOPHEH. 0 YcTHBIH
orIpoc;
34. | CsoiicTBa apu()METHUECKUX KBAIPATHBIX KOPHEH. 0.5 25 HOAOPS| y ey
~1 ompoc;
mexabpst | [TpakTudeckas
aboTa;
¢t
35. | IIpeoGpa3oBanre YUCIOBBIX BHIPAKEHHUIT, CO JICPIKAIINX 0 YcrHbli
KBaJ[paTHBIC KOPHU ompoc;
36. | IIpeoOpa3zoBaHie YUCIOBBIX BBIPAKEHHM, CO JAEPHKAIIUX 0 VcTHEII
KBaJIpaTHBIC KOPHU orpoc;
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37. | KonrponsHas padora Ne3 0 Konrponbnas
Inexadpst | paGora;
38. |Ilomsrue pyHKIMH. 0 Ycrublii
OIpoc;
39. | OGnactb onpeneaeHuss 1 MHOKECTBO 3HAYCHUH (YHKIUH. 0.5 VYcrHbIit
OIpoCc;
IIpakTuueckas
pabora;
40. | Crioco6sl 3aganus QyHKIIHIA. 0 9-15 Verubii
Imexabpst ompoc;
41. |TI'paduk pyHKIUU 0 YcrHblii
OIIpoC;
42. | CpoiicTBa pyHKINH, NX 0TOOpaKeHHEe HarpapuKe 0.5 YcrHblii
OIpoCc;
IIpakTuueckas
pabora;
43. | Yrenue u nocrpoeHue rpahuKoB HyHKIIHH. 0.5 16-22 Verubrit
Inexadpst ompoc;
IIpakTuueckas
pabora;
44. | TIpumeps! rpadukoB HYHKIHUIA, OTPAXKAMOIINX pealbHbIe 0 Ycrablid
TIPOLIECCHI. OIpoc;
45. | OyHKUMY, ONKUCHIBAIOLINE TIPSIMYIO ¥ 0OpaTHYIO 0 Ycrablii
MIPONOPIMOHATBHBIEC 3aBUCHMOCTH, UX FPadUKH. OIpoc;
46. | dyHKOMH, OMICHIBAIOIINE MPSIMYIO i OOPATHYIO 0.5 23-9 AHBADPS | v/ ey i
MPONOPIMOHATBHBIE 3aBUCHMOCTH, UX TPaduKH. OIpoc;
IIpakTuueckas
pabora;
47. | I'mnepbona. 0 Ycrublii
OIpoc;
48. |I'padux pyHKIMH y = X2. 0.5 VYcrHbIi
OIpoc;
IIpaxTuyeckas
pabora;
49. | yuxuum y = X2, y = X3,y=\x, y=Ixl; rpauueckoe pemenne 0 10-16 YcrHblii
ypaBHEHHH U CHCTEM ypaBHEHHI pIHBApS OIpoc;
50. | @ymxmuny = X2, y = X3,y=\, y=Ixl; rpauaeckoe pememnne 0 VYcrubli
yYpaBHEHMH U CHCTEM ypaBHEHHIA oIpoc;
51. | KoutponsHas padora Ne4 0 Konrponbaas
pabora;
52. | KBampatHoe ypaBHEHHE. 0 17-23 YcrHbli
STHBapsI ompoc;
53. | HemomHoe kBampaTHOE ypaBHEHHE. 0 YcrHbli
OIpoc;
54. | HemomHoe KBagpaTHOE YpaBHEHHE. 0.5 YcrHbli
0Ipoc;
IIpakTuueckas

paborta;




55.

®Dopmyna KopHeH KBaZpaTHOTO YPaBHEHUS.

E4-30
HBaps

56.

®dopmyiia KOpHEH KBaJpaTHOIO ypaBHEHUSL.

57.

®opMyiia KOpHEH KBaJpaTHOTO YPaBHEHHUS.

0.5

VcTHBIN
o1poc;

VcTHBIN
0TIpoc;

VYcerablid
OIpoCc;
IIpakTuueckas
pabora;

58.

Teopema Buera.

31-6
hbeBpast

59.

Teopema Buera.

0.5

60.

Pemenune ypaBHeHui, CBOIAIIMXCS K KBaIPaTHBIM.

VcTHBIN
0TIpoC;

YeTHbll
OIIpoC;
IIpakTuueckas
pabora;

VcTHBIN
0TIpoc;

61.

Pemenune ypaBHeHui, CBOIAIIMXCS K KBaIPaTHBIM.

0.5

7-13
hbeBpast

62.

IIpocreiimme npoOHO-panrOHATIBHBIE YPABHEHUS.

63.

IIpocreiimme 1poOHO-panrOHATIBHBIC YPABHEHUS.

0.5

Ycrablid
OIIpoC;
IIpakTuueckas
pabora;

YcTHEIT
ompoc;

YcTHEIT
ompoc;
IIpakTuueckas
pabora;

64.

Pentenue TeKCTOBBIX 3a/1ad C MOMOILBIO KBaJPaTHBIX
YpaBHEHUH

14-20
beBpanst

65.

Pentenue TeKCTOBBIX 3a/1ad C MOMOILBIO KBaJPaTHBIX
YpaBHEHUH

66.

Kontponsnas padora Ne5

YcTHEIH
01poc;

YcTHEIH
01poc;

Kontponbnas
pabora;

67.

KBanpaTHblit TpéxuseH.

21-27
beBpanst

68.

Pasnoxenue KBaJIpaTHOT'O TpéaneHa Ha MHOXXHTCIIN

69.

Pasnoxenue KBaZIpaTHOT'O TpéaneHa Ha MHOXXHTCIIN

YcTHEIH
ompoc;

YcTHBIH
orIpoc;

YcTHBIH
orIpoc;

70.

PasnoxeHune kBaapaTHOro TpEXUJIEHA HA MHOXKUTEIH

0.5

28- 6 mapTa

71.

Pasnoxenune kBaapaTHOro TpEXUJIEHA HA MHOXKUTEIH

0.5

72.

YucnoBble HEpAaBEHCTBA U X CBOMCTBA.

YcrHbii
oTIpoc;
IIpakTuueckas
pabora;

VYcrubli
oTIpoc;
[IpakTuueckas
pabora;

VcTHEIT
orpoc;




7-13 mapra

73. | HepaBeHCTBO C 0ZJHOM IIEpEeMEHHOM. 0 Ycrublii
OIIpoc;
74. | HepaBeHCTBO C OJJHOM IIEpEMEHHOM. 0.5 VYerubrit
OIIpoc;
IIpaxkTuyeckas
pabora;
75. | JIuneitHbIe HEpPaBEHCTBA C OJTHOM MEpEeMEHHON B UX 0 Ycrablid
pelieHmue. OIIpoc;
76. |JluHeiiHbIC HEPABCHCTBA C OJHOM MEPEMEHHON U HX 0.5 14-20 MapTal v oy i
pelIeHue. OIIpoc;
IIpaxTuyeckas
pabora;
77. | Cucremsl IMHEHHBIX HEPABEHCTB € OJHOI IIEPEMEHHO 1 HX 0 YcrHblii
pelieHHe. OIIpoc;
78. | CucreMbl TMHEHHBIX HEPABCHCTB C OJHOM MMEPEMEHHOM U UX 0 YcrHbli
pelIeHue. OIIpoc;
79. | CucreMbl THHEHHBIX HEPABEHCTB C OJHOU MEPEMEHHOM 1 HX 0.5 214 anpenst| v ey iy
pelIeHue. 0OIIpoc;
IIpakTuueckas
pabora;
80. | M3oOpakeHune pelieHus IMHEHHOTO HEPABEHCTBA U MX 0 VYcrHbIi
CUCTEM Ha YMCIOBOW NPSAMOM 01poc;
81. |MH306paxeHue penieHus JMHEHHOTO HEPABEHCTBA U UX 0 Ycrablii
CUCTEM Ha YMCIOBOW NPSAMOM 01poc;
82. | M3obpakeHne perienHus IMHEHHOTO HePaBEeHCTBA U HX 0 o~ 11 anpens| v oy i
CUCTEM Ha YMCIIOBOW NPSIMOM 0Tpoc;
83. | KontponeHas padora Ne6 0 KonrponsHas
pabora;
84. | JluneitHoe ypaBHEHHE C IBYMS [TEPEMECHHBIMH, €r0 0 YcrHblii
rpaduK, TpUMepHI peNIeHNs yPaBHEHUH B IIENBIX YHCIIAX. OTIpoc;
85. | JluneitHoe ypaBHEHHE C JBYMS TEPEMEHHBIMH, €TI0 0.5 12-18 Verubiit
rpaduK, IPUMEpHI PENIeHNs yPaBHEHNH B IeJIbIX YHCIIAX. arpesst ompoc;
IIpakTnueckas
pabora;
86. |PemeHue cucTeM ABYX JIMHEHHBIX YPaBHEHUH C IBYMs 0 VYcrHblit
TIepeMEHHBIMH. oTIpoc;
87. | Pemienue cucTeM IBYX JIMHEWHBIX YPABHEHHI C IBYMSI 0 VYcrubli
TIepeMEHHBIMH. oTIpoc;
88. | PemieHue cucTeM ABYX JMHEHHBIX YPaBHEHHUI C ABYMs 0.5 19-25 VYcrubli
MEePEMEHHBIMH. anpes oTIpoc;
IIpakTuueckas
pabora;
89. |PemureHue cucTeM ABYX JIMHEHHBIX YPaBHEHUH C IBYMs 0.5 YcrHblit
TIepeMEHHBIMH. OIpoC;
IIpakTuueckas
pabora;
90. |IIpuMepbl pElICHHS CUCTEM HEJIMHEHHBIX yPAaBHEHUH C 0 Vel
JBYMsI IEpEMEHHBIMHU. OIIpoc;




26-2 mast

91. | IlpuMeps! pelieHUs] CUCTEM HEJMHEHHBIX YPaBHEHUI C 1 0.5 VYerubrit

JIBYMSI IIEPEMEHHBIMH. OIpoc;
IIpaxTuyeckas
paborta;

92. | I'paduueckas HHTEPIPETALMS YPABHEHHS C ABYMS 1 0 YcrHbiii
HEePEMEHHBIMH M CUCTEM YPaBHEHHIA ¢ OIpoCc;
JIBYMSI IIEPEMEHHBIMH.

93. Pemrenne TeKCTOBBIX 3a7a4 C IIOMOIIBIO CHCTEM ypaBHeHUH | 1 0 VYcerablid

OIpoCc;
94, Pemnienne TeKCTOBBIX 3a/1a4 C TOMOIIBIO CHCTEM ypaBHeHHH | 1 0 3-9 mas VYcrablid
OIIpoc;

95. Pemmenne TeKCTOBBIX 3a7a4 C MOMOIIBIO CHUCTEM ypaBHeHHH | 1 0.5 VYcrablid
oIIpoc;
IIpakTuueckas
pabora;

96. PenieHne TEKCTOBBIX 3a/1a4 € MOMOIIIBIO CUCTEM YPaBHCHHHA 1 0.5 Verusli

oTIpoc;
IIpakTuueckas
pabora;

97. |IloBTOpEHME OCHOBHBIX TIOHATHI U METO/IOB KYPCOB 7 U 8 1 0 10-16 Mast |y ey
KJIacCOB, 0000IIEHIE 3HAHMM. ompoc;

98. |IloBTOpEHHE OCHOBHBIX MOHATHI 1 METOIOB KYpcoB 7 1 8 1 0 Ycrablii
KJIacCOB, 00001IeHNEe 3HAHUIA. o1poc;

99. | [loBTOpEHHE OCHOBHBIX TIOHSTHI U METOJIOB KYpcoB 7 U 8 1 0 Ycrablid
KJIacCOB, 0000IIeHEe 3HAHUI. o1poc;

100. |TToBTOpeHHEe OCHOBHBIX MOHATHI U METOAOB KypcoB 7 u 8 1 0 1723 Mas |y e

KJ1IaCCOB, 0000IIeHNE 3HAHMIA. ompoc;

101. |TToBTOpEHHE OCHOBHBIX MOHATHI U METOAOB KypcoB 7 u 8 1 0 Verubiit

KJ1IaCCOB, 0000IIeHNE 3HAHMIA. ompoc;

102. {102. KonTposbHas pabota Ne7 1 0 KoHTposbHast

pabota;

OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 15




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

Yacte 1: Mopakosuu A.I'., Hukonaes H.I1.; Yacts 2: MopakoBuu A.I'. u apyrue, noja penakuuein
Mopnkouya A.I'., Anrebpa (B 2 yactsx), 8 kiacc, OOIIECTBO ¢ OrpaHUYEHHOMN 0TBETCTBEHHOCTHIO "MOL]
Mmuemo3suna";

BBenure cBoil BapuaHr:

METOJAUYECKHUE MATEPHUAJIBI AJ151 YUUTEJISA
» Anre6Opa. 8 knacc. B 2 u. Y. 1. YuyeOnuk a1 o61meoopa3oBaTenbHbIX opranusanuii / A. I'. MopakoBud. —
26-e uzn.,crep.-M.: MuemosuHna, 2021, - 223 c.

» Anre6Opa. 8 knacc. YueOHuk 11s o0mieodpazoBarenbHbIX opranu3anuid. B 2 4. Y. 2. [A. I'. MopakoBu4 u
ap.]. — 26-e uzn., crep. - M.: Muemo3uHa, 2021. — 264 c.

» AnreOpa. 8 kitacc: MmeToaudeckoe nmocooue st yuurens / A.I'. Mopakosud. — M.: Muemo3una, 2017. —
96¢.

» Anekcanaposa JI. A. Anredpa 8 kinacc. CaMoCTOsITeNIbHBIE PAOOTHI JIJIs1 ydaluxcsi 001ieo0pa3oBaTenbHbIX
opranu3aiyii: Kk yaeonuky A.I'. Mopakosuua \ JI.A. Anekcanaposa; o pea.A.I.Mopakosuya. - M.:
Mmuemo3zuHa, 2021.-111c.

» Anekcauapona JILA. Anrebpa 8 kinacc. KoHTpoibHBIE paOOoTHI IS y9amuxcsi 001meo0pa3oBaTeIbHBIX
opranuzanuii / JI.A. Anekcanaposa; moa pea.A.I.Mopakosuya. - M.: Maemo3uHa, 2016.- 40c.

» AnekcanapoBa JI.A. Anrebpa 8 kiacc. TemaTudeckue npoBepodHbie pabOThl B HOBOU (hopMe JIIsl yUaIuXCs
obmieoOpazoBarenbHBIX opranusanuii / JI.A. Anekcanaposa; mox pen.A.I.Mopakosuya.-.7-¢ u3., ucup.-M.:
Muemosuna, 2019.-80c.

* Tynpuunckas E. E. Anre6pa. 8 knacc. biunonpoc. ITocobue ans yuamuxces. ®I'OC / E. E. Tynpunnckas. —
M.: Muemo3suHna, 2021. — 120c.

NUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
https://uchi.ru/



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHUE
MynpTUMEAUIHBIN KOMIBIOTEP C MPOSKTOPOM U KOJIOHKAMHU

OBOPYJAOBAHHUE /UIs1 MTPOBEJAEHUS JIABOPATOPHBIX U IPAKTUYECKHUX PABOT
Pabouee mecTo yueHunka
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