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INNOACHUTEJ/IbHAA 3AIIMCKA

OBLIAA XAPAKTEPUCTHUKA YYEBHOTI'O KYPCA "AJITEBPA"

Pabouas mporpamma no yuebHomy Kypcy "Anredpa s oOydarommxcs 7 KJ1accoB pazpaboTaHa Ha OCHOBE
denepanbHOTO rocyIapCTBEHHOTO 00pa30BaTENbHOIO CTaHapTa OCHOBHOIO O0IIEro 00pa3oBaHus ¢ yUETOM
U COBPEMEHHBIX MUPOBBIX TPEOOBaHMIA, MPEIBIBISEMBIX K MAaTEMaTHUYECKOMY 0Opa30BaHUIO, M TPaIUIIHA
poccuiickoro  o0pa3oBaHMs, KOTOphIE OOECIEYMBAIOT OBJAJCHUE KIIOYEBBIMH  KOMIIETECHIIMSMU,
COCTABJISIIOIMMH OCHOBY JUIS HENPEPHIBHOTO OOpa3oBaHMS M CAMOPA3BHUTHSA, a TAKKE IEIOCTHOCTD
OOMIEKYJIBTYPHOTO, IMYHOCTHOTO U TIO3HABATEIHFHOTO Pa3BUTHA 00y4aromuxcs. B nporpamme yqareHsl uaen
u nosoxkeHust KoHuenuu pa3sButust Matemaruyeckoro oOpasosanus B Poccuiickoit @enepanuu. B snoxy
udpoBoil Tpanchopmau Bcex cdep YeTOBEUECKOW MEeSTETHHOCTH HEBO3MOXKHO CTaTh OOpa30BaHHBIM
COBPEMEHHBIM YeJIOBEKOM 0e3 0a30BOi MaTeMaTHYECKOM MOJArOTOBKH. YK€ B IIKOJIE MaTeMaTHKa CJIY)KUT
OTIOPHBIM TIPEIMETOM JUIS M3YYEHHUS CMEXHBIX TUCIHILUINH, a MOCIE HIKOJBl PeaJbHONH HE0O0XOAUMOCTBIO
CTAaHOBUTCS HeENpepbIBHOE oOpa3oBaHWe, 4TO TpeOyeT MOJHOLEHHON 0a30Boi 00I11e00pa3oBaTebHON
MOJITOTOBKH, B TOM YHCIIE 1 MaTeMAaTUYECKOM.

3710 00YyCIOBICHO TE€M, YTO B HAIIM JTHH PACTET YHCIO MPOQeccHil, CBI3aHHBIX C HETOCPEACTBEHHBIM
MPUMEHEHHEM MaTeMaTUKHU: U B cepe IKOHOMUKH, U B OM3HECE, U B TEXHOJIOTHUECKUX 00JIacTAX, U JaxKe B
ryMaHHUTapHBIX cdepax. Takum 00pa3oM, Kpyr HIKOJBHHKOB, JUII KOTOPBIX MaTeMaTHKa MOXET CTaTh
3HAYMMBIM MPEIMETOM, PACITHUPSETCS.

[IpakTdeckass TIOJIE3HOCTh MaTeMaTHKH OOYCIIOBJIEHA TeM, YTo € TPEeIMETOM  SIBISIOTCS
(byHIaMeHTaIbHBIE CTPYKTYPBI HAIIIETO MUPA: MPOCTPAHCTBEHHBIE (POPMBI M KOJTHYECTBEHHBIC OTHOIICHHS OT
MPOCTEHIINX, YCBAaMBACMBIX B HEMOCPEICTBEHHOM OIIBITE, /IO JOCTATOYHO CJIOKHBIX, HEOOXOJWMBIX IS
Pa3BUTHS HAYYHBIX U PUKIIAIHBIX UeH. be3 KOHKpeTHBIX MaTeMaTHIEeCKUX 3HAHUH 3aTPyTHEHO TIOHNMaHNE
MPHUHIMIIOB yCTPOMCTBA W WCIOJB30BAaHHUS COBPEMEHHOW TEXHHWKH, BOCIPHUSATHE W HHTEPIIPETAIHS
pa3HOOOpa3HOW  CONMANBbHOM, OSKOHOMHMYECKOW, TOJHUTHYECKOW uHpopMamuu, ManodpdeKTHBHA
MIOBCEJHEBHAS MpaKTHUECKas AeATENbHOCTh. KaX/IoMy 4elnoBeKy B CBOEH JKU3HU MPUXOAUTCS BBINOJIHATH
pacu€Thl U COCTaBJIATh AJITOPUTMBI, HAXOIUTh U IPUMEHSTH (POPMYJIbI, BIAAETh MPAKTUYECKUMHU TPUEMaMHU
TreOMETPUYECKUX HM3MEPEHHH M IMOCTPOEHUH, YWTaTh HH(MOPMALMIO, NPEACTaBICHHYIO B BHJE TaOJuL,
IUarpaMM M TpaUKOB, XHUTb B YCIOBHUSX HEONPENENEHHOCTH M MOHMMATh BEPOSTHOCTHBIM Xapakrep
CITyJailHBIX COOBITHIA.

OnHOBPEMEHHO € pacliupeHueM cep NPUMEHEHUs MaTeMAaTUKU B COBPEMEHHOM o0IecTBe BcE Oolee
BaXXHBIM CTAHOBUTCSI MaTEMAaTUYECKUHA CTUJIb MBILUICHUS, IPOSBISIIOIIUICS B ONpPEeNEHHBIX YMCTBEHHBIX
HaBblKax. B mporecce u3yuyeHHs MaTeMAaTUKH B apceHal NPUEMOB W METOJIOB MBILIUICHUS 4YeJOBeKa
€CTECTBEHHBIM O0Opa30M BKJIIOYAIOTCA MHIYKLUSA M JEeIyKLus, 000OLIEHHE M KOHKpETHU3allus, aHalu3 M
CHHTE3, KiIaccu(UKalus U cuUcTeMaTu3auus, abcTparupoBaHue M aHayuorus. OOBEKThl MaTEeMAaTHYECKUX
YMO3aKJIIOYEHUH, IpaBUja UX KOHCTPYMPOBAHUS PACKPHIBAIOT MEXaHU3M JIOTUYECKUX IOCTPOCHMH,
CIOCOOCTBYIOT BbIpaOOTKE yMeHUs (OpMYIMpPOBaTh, 0OOCHOBBIBATh M JIOKa3blBaTh CY)KJICHUS, TEM CaMbIM
pa3BUBAIOT JIOTMYECKOE MbIlUIEHHE. Benyiias ponb NpUHAUIEKHUT MaTeMaThuke U B (OPMHPOBAHUU
AJITOPUTMUYECKOIN KOMIIOHEHTBI MBILIUIEHUS U BOCIIMTAHUU YMEHUM JefiCTBOBATH 10 3a/laHHBIM aJITOPUTMaM,
COBEpILEHCTBOBATh U3BECTHBIE U KOHCTPYHPOBATh HOBbIE. B mpoliecce perieHus 3a1a4 — OCHOBOM yueOHOM
NEeATeIbHOCTH HA YpPOKax MaTeMaTHKM — pa3BUBAIOTCS TAaKKe TBOpYECKas W MPUKIAIHAas CTOPOHbI
MBIIUICHUS.

OOyuenne maTeMaTuke Ta€T BO3MOXHOCTb Pa3BHBAaTh Yy OOYYaIOLIMXCS TOYHYIO, PAlMOHAIBHYIO U
MH(POPMATUBHYIO PeUb, YMEHUE OTOMPATh HauboJiee MOIXOIAIINE A3bIKOBbIE, CHMBOJIMUECKHUE, TpadruecKue
CpeZACTBa AJIs BBIPAKEHUS CYXKIEHUHN U HATJISAHOTO UX MPEJICTaBICHMS.

Heo0x01uMbIM KOMIIOHEHTOM 00111eH KyJIbTYphl B COBPEMEHHOM TOJIKOBAHUU SIBIISIETCS 0011Iee 3HAKOMCTBO
C METOJIaMH MO3HAHUS AEHCTBUTEIBHOCTH, NPEICTABIECHUE O MTPEIMETE U METO/1aX MAaTEMAaTHKH, UX OTIMYUI
OT METOJIOB IPYTUX €CTECTBEHHBIX U TYMAaHUTAPHBIX HAayK, 00 0COOEHHOCTSIX MPUMEHEHHS MaTeMaTUKU IS
peleHus HaydyHbIX ¥ IPUKJIaIHbIX 33/1a4. TakuM 00pa3oM, MaTeMaTHuecKoe 00pa3oBaHNe BHOCUT CBOW BKJIAJ]
B (hopmupoBaHue OO0IIeH KyIbTYphl YeTOBEKA.

W3yueHne MaTeMaTUKU TaKKe CIIOCOOCTBYET ACTETHUECKOMY BOCIHUTAHHIO YEJIOBEKa, MOHUMAHUIO
KpacoThl U U3SIIECTBA MATEMATUUECKUX PACCYXKICHU, BOCIPUATHIO TEOMETPHUECKUX (POPM, YCBOCHHUIO UJIEH
CUMMETPHH.



IE/IU U3YYEHUA YYEBHOT'O KYPCA "AJITEBPA"

AnreOpa sIBISICTCS OJTHUM U3 OMOPHBIX KYpPCOB OCHOBHOU IIKOJIBI: OHA O0ECTIEUMBACT U3YyUEHUE JAPYTUX
JTUCIHIUINH, KaK €CTeCTBEHHOHAYYHOTO, TaK M TYMAHHTAPHOTO IHUKIOB, €€ OCBOCHHE HEOOXOIUMO IS
MIPOJIOJKEHHSI 00pa30BaHMs U B TIOBCEHEBHOM XKU3HU. PazBuTre y 00ydaronuxcs HaydYHbIX TPECTaBICHHMA
0 TIPOMCXOXKICHUH U CYITHOCTH alnredpanyeckux adCTpaKIHii, ClIoco0e OTpaKEeHHsI MaTEMaTHUECKOM HAYKOH
SIBJICHUU U MPOIIECCOB B IPUPOIE U OOIIECTBE, POJIM MATEMATHIECKOTO MOJISIIUPOBAHNS B HAYYHOM TIO3HAHUH
U B TPaKTUKE CIOCOOCTBYeT (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS M KAueCTB MBIIJICHUS,
HEOOXOIUMBIX JIJISl aJlanTalliii B COBpEMEHHOM IM(poBOM obrmiecTBe. M3ydeHne anreOpbl ecTeCTBEHHBIM
o0Opa3oMm obecrieunBaeT pa3BUTHE yMEHHs HaOOJaTh, CPAaBHUBATh, HAXOJIUTHh 3aKOHOMEPHOCTH, TpedyeT
KPUTUYHOCTH MBIILIEHHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICHCTBHSI M BBIBOJIBI,
dbopmymupoBath yreepxkacHus. OcBoeHUE Kypca anreOpsl 00ecreunBacT pa3BUTHE JIOTHYECKOTO MBIILICHUS
oOydaronuxcs: OHHM HWCIOJNB3YIOT JEAYKTUBHBIC W HMHIYKTHBHBIC pACCYXKJICHHUs, 0000IIeHue U
KOHKpETH3alluio, abcTparupoBanne U aHajgoruto. O0ydeHue anreOpe mpesnosiaraeT 3HaYUTEIbHBIA 00BEM
CaMOCTOSITEJIbHOM JA€ATEeIbHOCTH 00yUYaIOUINXCsl, T0O3TOMY CaMOCTOSATEIbHOE PELIEHUE 3a/jad €CTECTBEHHBIM
00pa3oM sIBiIsIeTCs pean3anuei AeaTeIbHOCTHOTO PUHIMIA 00ydeHus.

B crpykType mporpaMmel yueOHOTro Kypca «Anredpa» OCHOBHOM IIKOJIbI OCHOBHOE MECTO 3aHMMAaloT
COJIEpXKATEIHHO-METOMYECKUE JIMHUM: «YHUcTa ¢ BBIYUCICHHSY, «AJreOpandecKrue BBIPAKEHU;
«YpaBHEHUSI W HepaBeHCTBay; «DyHkuuu». Kaxnad M3 3TUX COAEPKATEIbHO-METOJUYECKUX JIMHUU
pa3BUBAeTCS Ha MPOTSHKEHUH TPEX JIET M3YUYCHHsS Kypca, €CTeCTBEHHBIM OO0pa3oM IMepervieTasch |
B3aUMOJICHCTBYSI C IPYTUMHU €T0 JUHUAMH. B X0/1€ u3ydeHus Kypca 00yJaronuMcs TPUXOAUTCS JIOTHIECKU
paccy1aTh, HCTIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN S3BbIK. B CBS3M ¢ ATUM 11€71€C000pa3HO BKIIIOUUTD B
MpOrpaMMy HEKOTOPBhIE OCHOBBI JIOTHMKH, MPOHU3BIBAIONINE BCE OCHOBHBIC pa3/ieibl MAaTEeMaTHUYECKOTO
00pa3oBaHUsl U CIIOCOOCTBYIOIIUE OBJIAJCHUIO OOYYarOIIMMHUCS OCHOB YHHUBEPCATBHOTO MAaTEMaTHYECKOTO
si3bIka. Takum 00pa3oM, MOXKHO YTBEPXKIATh, UYTO COACPIKATEIHLHON M CTPYKTYPHOH OCOOEHHOCTBHIO Kypca
«Anrebpay SBISETCS €r0 MHTETPUPOBAHHBIN XapakTep.

Copepxanue TuHUU «Yucna U BBIYUCICHUS CIYKUT OCHOBOM /7Sl AalIbHEHIIEro U3y4eHHs] MaTeMaTUKH,
CHOCOOCTBYET Pa3BUTHIO Y 00YJarOIIUXCS JTOTHYECKOTO MBIIIJICHUS, (JOPMUPOBAHUIO YMEHHUS TTOJIB30BATHCS
aIrOpUTMaMH, a TaKKe MPUOOPETEHUIO MPAKTUUYECKUX HABBIKOB, HEOOXOIUMBIX JJISl TIOBCETHEBHOM JKU3HHU.
Pa3BuTHe NOHATHSA O YKMClIe B OCHOBHOM IIKOJI€ CBSI3aHO C PAllMOHAIBHBIMU U UPPALMOHAIBHBIMU YUCIIAMU,
(hopMuUpOBaHHEM MPEACTABICHUNA O IEHCTBUTEIHLHOM YHCIIC. 3aBEpPIICHHE OCBOCHHS YHUCIOBON JIMHUU
OTHECEHO K CTapllieMy 3BeHYy 00111ero oopa3oBaHusl.

Copepxanue [ByX aireOpanyecKux JMHUNA — «AnreOpanueckue BbIPpOKEHUS» U «YPaBHEHHUS U
HEPaBEHCTBA» CIOCOOCTBYET (POPMHUPOBAHHIO Y 00YUAIOIIHUXCS MATEMaTHUECKOT 0 anmapara, Heo0X0MMOro
JUI pelIeHus 3a]]a4 MaTeMaTUKH, CMEXKHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4u. B 0cCHOBHOM
IIKOJIe y4eOHBIN MaTepualn IpyNnupyeTcs BOKPYT PallMOHAIBHBIX BbIpaXXEHHUH. Anredpa AEMOHCTpUPYET
3HaYEHUE MAaTEMaTHKU KaK S3bIKa JUIsl MOCTPOCHHUS MaTeMAaTUYECKUX MOJEJei, ONMucaHus MpOILECCOB U
SBJIIGHUN pea’dbHOro MHpa. B 3amaunm oOyueHus anrebpe BXOAAT Takxke MJalbHEWIIee pa3BUTHE
AITOPUTMUYECKOTO MBINIJICHUS, HEOOXOJUMOro, B YaCTHOCTH, AT OCBOCHHS Kypca WH(OPMATUKH, U
OBJIaJICHUE HaBBIKAMH JEAYKTUBHBIX paccyxkjaeHuid. IIpeoOpazoBaHne CHUMBOJBHBIX ()OPM BHOCHT CBOM
crenuprUecKuii BKJIaJ B pa3BUTHE BOOOPAKEHHsI, CHOCOOHOCTEH K MaTeMaTH4eCKOMY TBOPUECTRBY.

Cogepxannie (QpyHKIMOHAIbHO-TpAUUYECKONW JTHMHUM HAIEICHO Ha MOJy4YeHHE HIKOJbHUKAMH 3HAHWH O
GYHKIMSAX Kak BaKHEHIIeW MaTeMaTH4ecKoW MOJeNH Jiss OMUCAHUS U UCCIEeNOBaHUs pa3HO 0Opa3HBIX
MIPOLIECCOB W SIBJICHHWM B Tpupojie U oOrmiectBe. M3ydeHne STOro mMarepuala CroCOOCTBYET Pa3BUTHIO Y
oOyuaronuxcs YMEHUS WCII0JIb30BAThH pa3nuyHbIe BBIPA3UTEIIbHbBIE cpencTaa A3bIKa
MaTeMaTHUKU — CIIOBECHBIEC, CAMBOJINYECKHE, TpaduiecKre, BHOCUT BKJIaJ B OPMHUPOBAHUE MTPEICTABICHHMA
O POJIM MAaTeMATUKH B PA3BUTUU ITUBUIM3AINH U KYJIbTYPHIL.

MECTO YYEBHOTI'O KYPCA B YYEGHOM IIVIAHE

CornacHo ydeOHOMY IJIaHy B 7 Kiacce HM3ydaercss y4dyeOHBIH Kypc «Anrebpa», KOTOpBIA BKIOYAET
CIIEYIOIIME OCHOBHBIE pa3feibl cojep)kaHus: «Hucna U BBIYMCICHUNY, «AJreOpandeckue BBIPAKEHUS,
«YpaBHEHUS U HEpaBEHCTBa», «DyHKIMMU». Y4eOHBIN IJIaH Ha W3ydyeHHe anredpsl B 7 Kiaccax OTBOJUT 3
yueOHBIX yaca B Heziemto, 102 yueOHbIX yaca B To/I.



COJAEPXAHUE YYEBHOI'O KYPCA "AJ/ITEBPA"

Yucsia ¥ BbIYMC/IE€HUSA

PanmonanbHble yuca.

JlpoOu OOBIKHOBEHHBIE U NIECATUYHBIC, TIEpeXoa OT OJHOU (popMbl 3amucu apodel k apyroii. Ilonstue
palMOHABFHOTO YHCJA, 3allUCh, CPABHEHHUE, YIOPAJOYMBAHHE PALMOHAIBHBIX 4YHCENl. ApupMETHUYECKHE
JEWCTBUS C pallMOHAILHBIMU YicliaMy. Perrenue 3a1ad u3 peanbHOM MPaKTUKK HA YacTH, Ha Jpo0u.

CreneHp ¢ HaTypaJbHBIM T[OKa3aTeJeM: OIpeNesieHHue, MpeoOpa3oBaHWe BBIPAKEHHI HA OCHOBE
OTIpeNIeNIeHus], 3aliCh OONbIIMX Yrced. IIpomeHTs, 3amuch MPOICHTOB B BHJE ApoOM U IpoOu B BUAE
MPOIEHTOB. TPy OCHOBHBIE 3a/1a4X Ha MPOLEHTHI, PEIICHNE 3a7a4 U3 PeabHON MPAKTUKH.

[IpuMeHeHre TPHU3HAKOB JETUMOCTH, pa3jIoKEHHE Ha MHOKUTENH HATypaJbHBIX uucell. PeanbHble
3aBHCHMOCTH, B TOM YHCJIEe TIPsIMasi ¥ 0OpaTHAst POTIOPLIHUOHATHHOCTH.

Anre6panyeckyue BbIpakeHUs

[TepemeHnHbIE, YMCIOBOE 3HAYECHHUE BBIPAKEHUA C MEPEMEHHOMW. J[OMyCTUMbIE 3HAYEHHS] MEPEMEHHBIX.
[IpencraBinenne 3aBUCUMOCTH MEXKAY BeIUYMHAMU B Bujae Qopmyinbl. Beraucienus mo Qopmynam.
[IpeobpazoBanue OyKBEHHBIX BBIPAXKEHHH, TOKJIECTBEHHO PAaBHBIC BBIPAKEHUS, TIPaBHIIa TIPeoOpa3oBaHUs
CYMM W TIPOM3BECHUH, MpaBHJia PACKPBITHS CKOOOK M MPUBEICHUS MOJOOHBIX ClIaracMbIX.

CBolicTBa CTEIEHH C HATYpPaJIbHBIM MOKA3aTEIEM.

OnHounensl 1 MHOTO4WIEHBI. CteneHb MHOTOWIeHa. CloKeHHe, BRIYUTAaHUE, YMHOKEHHE MHOTOYICHOB.
DopMyJTbl COKPAIEHHOTO YMHOXKEHHUS: KBaIpaT CYMMBI M KBaJipaT pazHocTu. Dopmyrna pasHOCTH KBaApPATOB.
Pasioskenre MHOTOYIEHOB Ha MHOKHUTEIH.

YpaBHeHus

VYpaBHeHHE, KOpPeHb YpaBHEHHUs, IMpaBWJia MpeoOpa3oBaHUsS  ypaBHEHHUS, PAaBHOCUIBHOCTH
ypaBHeHUH. JIMHEHOE ypaBHEHHE C OJHOM MEPEMEHHOM, YHCIO KOPHEW JIMHEWHOTO ypaBHEHHUS, PEIICHUE
JIMHENHBIX ypaBHeHUU. COCTaBJIE€HHE YpPAaBHEHUU MO YCJIOBUIO 3a1aud. PemieHue TEeKCTOBBIX 3aJad C
MOMOIIIBIO ypaBHeHUH. JIMHEWHOE ypaBHEHHE C JBYMsI TepeMeHHbIMU M ero rpaduk. Cucrema IBYX
JUHEWHBIX YPaBHCHHUH C JBYMS TMEPEMEHHBIMH. PelieHre CUCTeM ypaBHEHHMH CIOCOOOM TIOJICTAaHOBKH.
[Ipumeps! perieHns TEKCTOBBIX 3aa4 C OMOILBIO CUCTEM YPaBHEHHIA.

KoopauHatel ¥ rpaduku. PyHKIHUU

Koopaunara Touku Ha mnpsMod. YucimoBele npoMexyTku. PaccrosHue wmexay IByMs TOYKAMH
KOOpAMHATHOM npsiMoit. IIpsimoyrosbHasi cucreMa koopauHat, ocu Ox u Oy. AGciucca ¥ OpAMHATAa TOYKH
Ha KOOpIuMHATHOU miockocTu. [Ipumepsl rpadukoB, 3ananHbiXx Gopmyiaamu. UteHue rpaukoB pearbHBIX
3apucumocteit. [lonstue pynxmuu. I'padux ynkuun. CpoiictBa pynkumii. Jluneiinas Gynkuus, e€ rpaduk.
I'paduk pynkuun y= IxI. ['paduueckoe perienre TMHEHHBIX ypaBHEHUI U CUCTEM JIMHEHHBIX YPaBHEHHIA.

IIVTAHUPYEMBbBIE OBPA30BATEJ/IbHBIE PE3YJ/IbTATDI

OcBoeHue y‘Ie6HOFO Kypca ((AJ'IFe6pBI)) JOJIXKHO o0ecrieynuBaTh JAOCTHUXKCHUEC HAa YPOBHE OCHOBHOI'O 061uer0
O6paBOBaHI/ISI CICAYIOMUX JINYHOCTHBIX, MCTAIIPECAMCTHBIX U MMPEAMCETHBIX 06p830BaTCJ'IBHBIX PE3YJIbTATOB:

JINYHOCTHBIE PE3YJIbTATDI

JINYHOCTHBIE pe3yabTaThl OCBOEHUS MPOrpaMMBbl y4eOHOTO Kypca «Anredpay XapaKTepH3yroTCs:

IIarpunoTnyeckoe BoCIMTAHHUE:

MIPOSIBJICHUEM MHTEPECA K IIPOLIOMY U HACTOSALLIEMY POCCUICKON MAaTEMaTUKH, [ICHHOCTHBIM OTHOIIIEHUEM
K JTOCTHKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MAaTEMaTUYECKOM LIKOJIBI, K MCIIOJIB30BaHUIO ITUX
JOCTH)KEHUH B IPYruX HayKax U MPUKJIaJHBIX chepax.

I'paxkgaHcKoe H 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:



TOTOBHOCTBIO K BBITIOJIHEHHIO OOS3aHHOCTEH T'paKJaHWHA U PEANM3alMU €ro IMpaB, MPEICTABICHUEM O
MaTeMaTH4YEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBICHHM, NMPOLEAYP I'Pa)aaHCKOTro
oOmiectBa (BBIOOPBI, OMPOCHI M TIp.); TOTOBHOCTBIO K OOCYXIEHHIO STHUYECKUX NPOOJIEM, CBA3aHHBIX C
MPAKTUYECKUM TPUMEHEHUEM JIOCTW)KCHHUH HayKd, OCO3HAaHHMEM BaXXHOCTH MOpalib- HO-3THYECKHX
MPUHLUIIOB B ACATEIBHOCTH YUEHOTO.

TpynoBoe BociuTanue:

YCTAaHOBKOW Ha aKTMBHOE y4acTHE B PEUICHUH MPAKTUYECKUX 33/1a4 MaTEMaTHYECKOW HaIpaBICHHOCTH,
OCO3HAHMEM BAKHOCTH MaTEMaTHYECKOro OOpa3oBaHMs Ha MPOTSHKEHWH BCEW KU3HHM IS YCHEITHOW
npohecCHOHATBFHON AEATEIIEHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHUH;

OCO3HAHHBIM BEIOOPOM U MTOCTPOSHUEM MHIUBUIAYATILHON TPASKTOPHH 00pa30BaHMs U )KU3HEHHBIX IJIAHOB
C Y4E€TOM JIMUHBIX UHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEN.

JcTeTHYecKoe BOCIIUTAHUE:

CIOCOOHOCTBIO K AMOLIMOHAIILHOMY M 3CTETUYECKOMY BOCIHPHUITHIO MAaT€MaTHYECKHX OOBEKTOB, 3ajad,
pELIeHUH, pacCyKIEHHM; YMEHHUIO BUAETh MaTeMAaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

LleHHOCTH HAYYHOI'0 MO3HAHUS:

OpHEHTAIel B JESITEIHbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4dHBIX IIPEJICTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YeJOBEKa, MPUPOABI U OOIIECTBa, TOHUMAHUEM MaTEeMaTHYeCKON HayKd Kak
cepsl 4eTTOBEUECKON AEATEIBHOCTH, 3TANIOB €€ Pa3BUTH U 3HAYMMOCTH JUTSl Pa3BUTHSI IUBUIIA3AIINY;

OBJIQZICHUEM SI3BIKOM MAaTEMAaTUKU U MaTEMATHIECKON KYIbTYpOH KaK CPEICTBOM TIO3HAHUS MHPA,

OBJIaJIEHUEM MPOCTEUIIIMIMH HaBBIKAMHU UCCIIEIOBATEIbCKOM A€ATEIbHOCTH.

du3znueckoe BocnuTaHue, popMupoBaHHe KYJIbTYPbI 310POBbS U IMOLMOHAJBHOIO 0JIArONOJIYYHA:

TFOTOBHOCTHIO MPUMEHSTh MaTEMaTHUYECKUE 3HAHHUS B MHTEPECax CBOETO 370POBbs, BEACHHS 3/I0pPOBOTO
o0pa3a )K13HH (310pOBOE MHUTAaHKE, COATaHCUPOBAHHBIN PEXUM 3aHATUHN U OTAbIXA, PETyJspHas pusndeckas
aKTUBHOCTH);

C(OPMHPOBAHHOCTBIO HaBbIKa pe(IeKCHUHU, MPU3HAHUEM CBOErO IpaBa Ha OLIMOKY M TAKOIrO K€ IpaBa
APYyroro 4ejoBeKa.

JKOJI0TMYeCKOoe BOCIIMTAHHE:

OpHUEHTale Ha NpPUMEHEHWE MaTeMaTHMYeCKUX 3HAHUHM AJs pelleHus 3a7ad B 00JIACTH COXPAHHOCTHU
OKpYXKarollel cpe/ipl, IIIAHUPOBAHMS IIOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCJIEACTBUN Ul OKPY>KaOLIEeH
cpensl;

0CO3HAHMEM TJI00AJIBHOTO XapaKTepa SKOJIOTUYECKUX MTPOOIIEM U ITyTel UX pelieHusl.

JIn4HOCTHBIE pe3yJbTaThbl, oO0ecHeYHBAIOIINE AJANTALHMI0 O00y4YAaKOIIErocsi K H3MEHSIIOUIUMCS
YCJOBHSIM COLUAIbHON U IPUPOIHOM Cpe/bl:

¢ TOTOBHOCTBIO K JIEHCTBUSAM B YCIOBHSIX HEOMPEAEIEHHOCTH, IOBBIIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTHUECKYIO IeATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y APYTUX
J0JIeH, MPUOOPETaTh B COBMECTHOH /I€ATEIbHOCTH HOBBIE 3HAHUS, HABBIKY U KOMIIETCHILIUU U3
OTIBITA IPYTHX;

¢ HEOOXOIUMOCTHIO B (JOPMUPOBAHUYU HOBBIX 3HAHUH, B TOM YHciie GOpMYyIUPOBATh UACH, TOHSTHUSA,
TUNOTE3bI 00 00BbEKTaX U SBJICHUSX, B TOM YHCIIE paHee He U3BECTHBIX, 0CO3HABATh JACPUIIUTHI
cOOCTBEHHBIX 3HAaHUH 1 KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHE;

e CIIOCOOHOCTHIO OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCIIPUHUMAThH CTPECCOBYIO CUTYAIUIO KaK
BBI30B, TPEOYIOIINI KOHTPMEDP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS U JeHCTBYS,
(bopMynUpOBaTh U OIICHUBATH PUCKHU U MOCIEICTBUS, (POPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATBI

MertanpeaqMeTHbie pe3yJIbTaThl OCBOCHUS MPOrpaMMbl y4eOHOTO Kypca «AJreOpa» XapaKTepH3yHTCS
OBJIAZICHUEM YHUBEPCAbHBIMU NOZHABAM EIbHBIMU OCLICIEUSIMU,
VHUBEPCANbHLIMU KOMMYHUKAMUBHBIMU OClICEUAMU U YHUBEPCATbHBIMU PEYTAMUGHBIMU OeUCMEUIMU.

1) Vuusepcanvhvie noznasamenvhwle oelicmsus 0becneuusarom Gopmuposanue 6A306biX KOSHUMUGHBIX
npoyeccos 00yuanwuxcs (0c8oeHue Memooo8 NOHAHUS OKPYICAIOue20 MUpa, NpUMeHeHUe J10SUYEeCKUX,
uccie0osamenbCKux onepayutl, ymeHut pabomams ¢ uHghopmayuetl).

ba3oBrble Jornyeckue 1eHCTBHUA:



e BBISIBIIAITh M XapaKTE€PU30BaTh CYIIECTBEHHbIE IIPU3HAKM MAaTEMAaTUYECKUX OOBEKTOB, IIOHATHUH,
OTHOIICHUH MEXY MOHATHAMHE; (HPOPMYITUPOBATH ONPEICICHUS MTOHATHIA; yCTAaHABINBATh
CYIIECTBEHHBIN MPU3HAK KIaCCU(PHUKAIIMH, OCHOBAHUS JJIs1 0000LICHHUS U CPAaBHEHUS, KPUTEPUU
IIPOBOJIMMOIO aHAIN3a,;

e BOCIIPUHUMATh, (POPMYIHpPOBATh U IPe0OPa30BbIBATE CYXKJICHHS: YTBEpAUTEIbHbIEC U
OTpHILIATENIbHBIC, €IMHIUYHBIC, YACTHBIEC U 00IKE; YCIOBHBIE;

e BBISIBJISITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U POTUBOPEUHNS B (paKTax, TaHHBIX,
HAOJIOICHUSAX U YTBEPKACHUSX; IPEUIaraTh KPUTEPUH IS BBISIBJICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUNI;

e JIEJIaTh BBIBOJIbI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX U UHyKTUBHBIX
YMO3aKIIIOYEHUH, YMO3AKIIOUEHUH 110 aHAJIOTUH;

e pa30upaTh JOKA3aTEIHBCTBA MATEMATHYECKUX YTBEPKICHUH (IIPSMBIE U OT IIPOTUBHOTO), TPOBOIUTH
CaMOCTOSITEJIbHO HECIIOKHBIE IOKa3aTeIbCTBa MaTEMaTHUECKUX (PAKTOB, BBICTPAUBATh
apryMeHTaluI0, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHbBIE
paccykIeHus;

e BEIOMpATh c0co0 peleHus yueOHo 3a1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEILLICHMS,
BbIOMpaTh HanOoJIee MOAXOASAIMNN ¢ YIETOM CaMOCTOSATEIbHO BbIIETIEHHBIX KPUTEPUEB).

ba3oBrble nuccienoBarebcKue AeiicTBH:

* CII0JIb30BATh BOMPOCHI KaK MCCIIEI0BATENbCKUI HHCTPYMEHT MO3HAaHUS; POPMYIUPOBATH BOIIPOCHI,
(buKcHpyOIre TPOTUBOPEUHE, TPOOIIEMY, CAMOCTOSTEIHHO YCTaHABIMBATH HICKOMOE U JIAHHOE,
(¢bopMHpOBaTh TUNIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3UIINIO, MHEHUE;

e IIPOBOJIMTH IO CAMOCTOSITEIILHO COCTABIICHHOMY IIAHY HECJIOKHBIA SKCIIEPUMEHT, HEOOIbIIIOE
HCCIICIOBAHUE 110 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHIeCKOro 00bEKTa, 3aBUCUMOCTEH
00BEKTOB MEX Ty COOOiA;

e CAMOCTOSTEIBHO (POPMYTUPOBATH 000OIIEHHUS U BBIBOIBI TIO pe3yIbTaTaM IMPOBEAEHHOTO
HaOJTIOJICHUS, KCCIICI0BAHUS, OIICHUBATD JOCTOBEPHOCTh IMOJTYUECHHBIX PE3yIbTaTOB, BEIBOJIOB U
000011IeHMI;

e IIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TIPOIIECCa, a TAKKE BBIABUTATH MTPEIIOJIOKEHHUS O €T0
Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanmeii:

e BBISIBIISITH HEIOCTATOYHOCTH U U30BITOYHOCTH MH(GOPMAIMH, JTAaHHBIX, HEOOXOIUMBIX JJISl PEIICHUS
3a/1a4u;

e BEIOMpATh, AHATTU3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATH HHPOPMALIMIO PA3TUYHBIX
BUJIOB ¥ (POPM IpEACTaBICHUS;

e BEIOHMpaTh (opMy MpecTaBICHHs HHPOPMAIMHU 1 WUTIOCTPUPOBATH pPelIaeMble 3a]]a4l CXeMaMu,
JayarpaMmamu, HHOUM rpadukoil 1 uX KOMOMHALIMSIMU;

e OIICHUBATh HAEKHOCTh HHPOPMAIUH 110 KPUTEPUSIM, MPEATIOKEHHBIM YUUTEIEM UITU
chOpMyITUPOBAHHBIM CAMOCTOSITEIHHO.

2) VHueepcanvhvle KOMMYHUKAMUGHbBLE OCliCMEUs.  00eCneyusarm CchOPMUPOSAHHOCMb COYUATbHBIX
HABbLIKOB 06)/’{61}01441/[)60}1.
OO0menne:

® BOCIIpUHUMATh U q)OpMy.TII/IpOBaTL CYXXICHHUA B COOTBETCTBUHU C YCIIOBUAMU U LCIIAMU O6IJ.[€HI/I$I;
SICHO, TOYHO, 'PAaMOTHO BBIPAXKATb CBOKO TOUKY 3pCHUSA B YCTHBIX U IMCbMCHHBIX TCKCTAX, 1aBaATb
MOSACHCHUA 110 X0y PCIICHUA 3a1a4i, KOMMCHTHPOBATb HOHy‘{eHHBIf/'I PE3YJIbTAT,

® B XO0I€ O6C}’)KI[CHI/I}I 3a1aBaThb BOIIPOCHI IO CYIICCTBY o6cy>1<,uaeM0171 TCMBI, HpO6HCMBI, pemaeMoﬁ
3ala4y, BBICKA3bIBATb UACU, HALICJICHHBIC HA IOUCK PCHICHUA; COIIOCTABJIATE CBOU CYXKACHUS C



CYXKACHUAMU APYIrUX YUaCTHHUKOB Jualiora, OGH&py)KHBaTB pa3inune u CXoACTBO HO3HHHﬁ; B
KOPPEKTHOH (opme (HhopMyIHpOBaTh pa3HOTIACHS, CBOU BO3PAKCHUS;

o [IPCACTABJIATD PC3YJIbTAThI PCIICHUA 3ala4U, SKCIICPUMEHTA, UCCIICAOBAHU A, IIPOCKTA,
CaMOCTOSITEIILHO BEIOMPATh (hOpMAT BBICTYIUICHHUS C YUETOM 3a7a4 MPe3eHTAIU 1 0COOCHHOCTEH
ayJUTOPHUH.

CoTpyaHnuecTBo:

e [IOHUMAaTh U UCIOJIb30BaTh IPEUMYIIECTBA KOMAHIHON 1 UHIUBUIYaJIbHON PaOOTHI IPU PELICHUU
y4eOHBIX MaTeMaTHYECKUX 3a71a4;

e [PUHUMATD 1LI€JIb COBMECTHON JESATENHOCTH, IUIAHUPOBATH OPraHU3ali0 COBMECTHOMN pabOTHI,
pacnpenensaTb BUAbI padboT, JOrOBapUBaTHCA, 00CYKAATh MPOIIECC U Pe3yabTaT paboThl; 00001maTh
MHEHHUS HECKOJILKUX JTIOJICH;

e y4aCTBOBATh B IPYIIOBBIX hopMax padboTsl (00CYKIeHMs, 0OMEH MHEHUSIMHU, MO3TOBBIE IITYPMbI U
7p.);

e BBITIOJIHATH CBOIO YaCTh padOThl U KOOPJMHUPOBATH CBOU JEUCTBUS C APYTUMU YJIEHAMH KOMAaH/IbI;

e OIICHMBATh Kau€CTBO CBOETrO BKJIaJa B OOIIUN IPOAYKT MO KPUTEPHSIM, C(POPMYIHPOBAHHBIM
Y4aCTHUKAaMHU B3aUMOJICHCTBHS.

3) Vuusepcanvuvie pezyrisamugHsle Oeticmsus 00ecneuusaiom GopmMuposanue cMulCl08biX YCMAHOBOK U
HCUSHEHHBIX HABBIKOS TUYHOCTU.

Camoopranuszanms:

CaMOCTOSITEJIPHO COCTaBIIATh ITUIAH, QJITOPUTM pEUIeHUs 3a7a4yd (WJIM €ro 4acTh), BBIOMpPAThH CHOCOO
pemieHuss ¢ y4€TOM HMMEIONIUXCS PECYypcoB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBAaTh U
KOPPEKTUPOBATh BapUaHTHI PelICHUI ¢ y4€TOM HOBOM MH(OpMALIHUH.

CaMOKOHTPOJIb:

e BJIAJICTh CITIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS TIPOIIeCcCca U PE3yJIbTaTa PerieHus
MaTeMaTUYeCKOH 3a1auHu;

e IPEJBUJIETH TPYAHOCTH, KOTOPBHIE MOTYT BOSHHKHYTH TIPH PEIIICHUH 33]]a4H, BHOCHUTh KOPPEKTHUBHI B
JESTEIHHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, HAWICHHBIX OIIMOOK, BBISBJICHHBIX TPYIHOCTEH;

e OILICHUBATh COOTBETCTBHE PE3yNIbTaTa NCATECILHOCTH ITOCTABICHHOM IEJIN U YCIOBUAM, OOBICHATH
MPUYMHBI TOCTHXKCHUS WIJIH HEJIOCTHXKCHUS 1I€JIH, HAXOIUTh OIIHOKY, JaBaTh OIEHKY
MPUOOPETEHHOMY OIIBITY.

INIPEAMETHBIE PE3YJ/IbTATbI

OcBoeHue y‘Ie6HOFO Kypca «Aﬂre6pa» 7 KJacc HOJDKHO obecreynuBaTh JOCTHXXCHHUC CJIICAYIOMIUX
IpCaAMCTHBIX O6pa3OBaTeJ'IBHBIX PE3YyJIbTATOB:

YucJia ¥ BbIYUCJIEHUA

HaxonuTh 3Hau€HMsI YUCIOBBIX BHIPAKEHUHN; IPUMEHATh pa3HOOOpa3HbIe COCOOBI ¥ PUEMBI BBIYMCIICHUS
3Ha4eHUH APOOHBIX BBIPAKEHUH, coJiepKaluX OOBIKHOBEHHBIE U AECATHUHBIE APOOH.

[lepexoauTe OT OAHON (OPMBI 3alUCH YUCEN K Jpyrod (mpeoOpa3oBbIBaTh JECATUYHYIO ApoOb B
OOBIKHOBEHHY0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECITUUHYIO APOOB).

CpaBHUBATh U YIOPSJOYMBATh PALIUOHAIBHBIE YUCIIA.

OxpyryiATh ynca.

BBINOJIHATE IPUKUKY M OLEHKY pe3yJIbTaTa BBIYMCICHHH, OLICHKY 3HAUEHUI YNCIOBBIX BBIPAKEHUI.

BbInoJIHATE AEMCTBUS CO CTENEHSAMHU C HATYpalIbHBIMU NIOKA3aTEISMH.

[IpuMeHATh IPU3HAKY JEIMMOCTH, Pa3IokKEeHNE Ha MHOKUTENN HaTypaJIbHbBIX YHCEI.

Pemarep  NpakTUKO-OpMEHTHPOBAaHHBIE  3aJayd,  CBSA3aHHbIE C  OTHOUIEHMEM  BEJIUYHH,
IIPONOPLUOHAIBHOCTBIO BEIMYNH, MPOLIEHTAMHU; HHTEPIIPETUPOBATH PE3YNIbTAThl PELIEHUS 3a7ad ¢ yYETOM
OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBIX OOBEKTOB.



Anre6panyecKue BbIpayKeHUs

Hcnonp3oBarh anreOpanveckyr0 TEPMHUHOJIOTHUIO M CHUMBOJHKY, MPUMEHATh €€ B IMPOLECCE OCBOCHUS
y4eOHOTO MaTepuana.

Haxoauth 3HaueHNs OYKBEHHBIX BBIPAKEHUH NPU 3aJaHHBIX 3HAUECHUSX IEPEMEHHBIX.

BeimosnnaTe npeoOpa3oBaHus LIEJIOTO BHIPHKEHUS B MHOTOYICH NMPHUBEICHHEM IOJOOHBIX ClIaraeMblX,
PaCKpBITHEM CKOOOK.

BbINoJIHATE YMHOKEHHE OJJHOUIEHA HA MHOTOWIEH U MHOIOWIEHAa Ha MHOTOWIEH, IPUMEHSTH (POPMYIIbI
KBaJpaTa CyMMBbI U KBaJipaTa pa3HOCTH.

OcymiecTBiATh pa3jaoKEHUE MHOTOWIEHOB Ha MHOKUTENIH C IOMOILBIO BHIHECEHMSI 3a CKOOKHU OOIIEro
MHOYKHUTEJIS, TPYIITUPOBKH CIIaraeMbIX, IPUMEHEHHS (POPMYIT COKPAIIEHHOTO YMHOKECHHUS.

[IpumensaTh npeobpa3oBaHrs MHOTOWIECHOB Ul PELICHUS pa3iIMyHBIX 3a/ad U3 MaTeMaTUKH, CMEXHBIX
MIPEAMETOB, U3 PEAIBHON ITPAKTUKH.

Hcnonb30BaTh CBOICTBA CTENEHEN C HaTypaJlbHBIMU MOKa3aTeNIIMU Ui TPe00pa30BaHus BEIPaXKEHUM.

ypaBHeHI/IH W HEPABEHCTBA

Pemrate nuHENHBIE ypaBHEHMsS C OJHOM IIEPEMEHHOM, NPUMEHss IpaBUia IEPeXoja OT HCXOJHOTO
YpaBHEHUS K PaBHOCWIBHOMY eMy. [IpoBepsITh, SBISAETCS JIU YUCIO KOPHEM YPaBHEHHS.

[IpuMensTh rpaduuecKre METOIbI MPU PEIICHUH TUHEHHBIX YPABHEHUH U UX CUCTEM.

[TonGupate mpuMepHI Tap YUCE, SBISTFONTUXCS PEIICHUEM JIMHEHHOTO YPaBHEHHUS C ABYMSI IIEPEMEHHBIMH.

CtpouTh B KOOPJIMHATHOM MJIOCKOCTH Tpa(UK JMHEHHOTO YpaBHEHUS C JIBYMS IMEPEMEHHBIMU; TIOJB3YSACh
rpaguKoOM, IPUBOJIUTH MPUMEPHI PEIICHUST YPAaBHECHHS.

Pemrate cuctembl ABYX THHEHHBIX YPAaBHEHHH C IBYMS IEPEMEHHBIMH, B TOM YHCIIC TpauIecKu.

CocTaBnaTh M peliaTh JUHEWMHOE YpPABHEHHE WIIM CUCTEMY JIMHEHWHBIX YpaBHEHUW MO YCIOBHUIO 33/a4H,
WHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1a4y MMOJYYCHHBIN PE3YNbTAaT.

KoopauHaTsl 4 rpapuku. PyHKIUHU

N300paxxaTh Ha KOOPIWHATHOW MPSIMOW TOYKH, COOTBETCTBYIOIIUE 3alaHHBIM KOOpAWHATAM, IIy4H,
OTPE3KH, HHTEPBAJIbI; 3a MUCHIBATH YHCIIOBBIC TIPOMEKYTKH Ha areOpandecKoM sI3bIKE.

OTmeuath B KOOPIUHATHOM IJIOCKOCTH TOYKH IO 3aJaHHBIM KO OpAWHATAM; CTPOUTH rpauKu JTMHEHHBIX
¢dbysaknumii. Ctpouts rpaduk yakmum y = | x 1.

OnwuceiBaTh ¢ MOMOINBIO (DYHKIHMHA HM3BECTHBIC 3aBUCHMOCTH MEXIY BEIUYMHAMH: CKOPOCTb, BPEMS,
paccTosiHKe; 1IeHa, KOJMYECTBO, CTOMMOCTb; TPOU3BOIUTEIILHOCTh, BpeMsl, 00BbEM PadOTHI.

HaxonuTh 3HaueHue GpyHKINUU 110 3HAYCHUIO €€ apryMeHTa.

[TorumaTh rpaduveckuii crocod mpeacTaBICHUs U aHaIu3a WH(GOPMAIIMU; U3BIICKATh U HHTEPIPETUPOBATh
UHPOPMAIIHIO U3 TPAPUKOB PEATTbHBIX MTPOIECCOB U 3aBUCUMOCTEH.



TEMATHUYECKOE II/TAHUPOBAHUE

Ne HaumenoBanue pasaenos | KoiiuuectBo Hara Buasi Buapbl, DJIeKTPOH
n/n U TEM IIPOrpamMmabl yacoB H3YyYCHUS | A€ATEb (1)0pr1 HBbIC
HOCTH KOHTpOJs | (uudposbie)
BCero | k/p | n/p 00pazoBa
TECJIbHBIC
pecypchl
Pa3)1e.11 1. Yucaa u BerunCIEeHUA. PanuoHa/ibHbIE YHUCJIA.
1_]__ ITonsiTue panMoHaILHOIO YKCIA :_1: p: p:
1.2. | Apudmerudeckue aeicraus ¢ '3' 'O' 'O'
palMOHAJILHBIMU YUCIIaMU. = = =
1.3. | Cpasnenue, YIOPSI0YMBaHUE '2' 'O' '1'
paIMoOHATEHBIX yucen. | - bt bt
1.4. | Crenenn c HaTypaJibHbIM '3' I('_)I '1'
MIOKa3aTEeNIEM. = = =
1.5. Pemenne ocHOBHBIX 3a/1a4 Ha '5' I('_)I '1'
JIPpOOH, TTPOLICHTHI M3 PEaTbHON ==t b=t =t
MPaKTHKH.
1.6. [Ipu3Haku 1eMUMOCTH, pa3IoKeHUs I4_I '0' '1'
Ha MHO’KHTEJIM HATypaJIbHbIX = = =
4HCe.
1.7. | PeanbHble 3aBMCHMOCTH. '_2' '_0' '_0'
1.8. | Hpamas " obparHast 5' '0' '1'
MIPONOPLIOHATIBHOCTH = =t =
| i |
Hroro no paszneny 125!

Pasnen 2. Anre6panyeckue BoIpaXkeHHsI.

2.1. | byksenHble BbIpaxeHus. '2' '_0' '0'
ro ro ro
2.2. | llepemennsie. _2 _0 _0
2.3. Jomycrumble 3HAUEHUS '1' " "
MIEPEMEHHBIX. =t = =
2.4 | Dopuym. 3 |o |o
L1 L1 L1
25, | Mpeodpasosanme 4 |6 |o
OYKBEHHBIX BBIPAKEHHH, packpbITHE | =~ = =
CKOOOK U TIpUBEICHHUE TIOI00HBIX
CJIaraeMbIX.
2.6. CBoIiCTBa CTENEHU C HATYpaJIbHBIM '3 '0' '1
TOKa3aTeNeM. = = =
2.7. MHOrouneHsl. '2' '_0' '0'
2.8. CrnoxeHue, BBIYUTaHNE, YMHOKECHHE '3 '0' '1
MHOT'OYJICHOB. = = =




2.9. | ®opmyist COKpAIIEHHOTO | A 0 i1
YMHO>KEHHSI. = = =

2.10. | Pasnoxenne  MHOro4wIeHOB  Ha '3' " '1'
MHOKHTEIN = =t =t

J—

Hroro no pazgeny 27

Pasgen 3.YpaBHenus u HepaBeHCTRa.

3.1. VYpaBHenue, IpaBuiIa I4I 'O' '1'
IpeoOpa3oBaHus ypaBHeHus, | - = =
PaBHOCHIIBHOCTH YpaBHEHHH.

3.2. | Jluneiinoe ypaBHeHue ¢ oaHOH '3' 'O' 'O'
NIEPEMEHHOM, pELICHUE JHUHEHHbIX | - = =
YpaBHEHHUH.

3.3. Pemenne 3agau ¢ [OMOLIBIO '3' 'O' '1'
YpaBHEHHH. = = =

3.4. | Jluneiinoe ypaBHenue c JBymMs '3' 'O' '1'
TIepEeMEHHBIMH U €T0 TPaguK. = = =

3.5. | Cucrema JIBYX JIMHEHHBIX '4' 'O' '1'
YPaBHEHUH C IBYMs IEpEMEHHbIMU. | - = =

3.6. Pemenne CHCTEM ypaBHEHUI '3' '1' "
Croco0oM TIOJICTAaHOBKH U criocoboMm | = = =t
CIIOKEHHUS

r--0

Hroro mo pazgeny: 20;

Pa3nen 4. Koopaunate: u rpaduku. ®yHKnum.

4.1. | Koopaunara Touku Ha IpsMoi. '_2' '_0' '_0'

4.2. UucnoBble IPOMEKYTKH. :_2: :_: :_:

4.3. Paccrosnue Mexy 1ByMsi TOUKaMuU '2' '0' I0I
KOOPAWHATHOW TPSIMOH. = = =

4.4. | IpamoyronbHas cucrema '2' I0I I0I
KOOpAMHAT Ha IJIOCKOCTH. = = =

4.5, | llpumepsr rpadukoB, 3aTaHHBIX '2' '0' I0I
bopmyna mMu. = = =

4.6. Urenue rpadukoB peanpHBIX '2' " "
3aBHCHMOCTEH. = = =

4.7. | lousarue dynxrmm. '_2' '_0I '_0I

8. oty EE

4.9. | Ceoiictpa dpynkumii. '_2' '_0I '_0I

4.10. | Juneiinas pynxuus. '_2' '_1'

4.11. | Hocrpoenue rpaduka nuHEHHOMH '2' '1'
(byHKHI’H’L [ [

4.12. | I'paduk dyrxkmmm y =1 x I ._2. ._0. ._1.

Hroro no pazgeny: 124
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Pa3znen S.Mosropenne u 0606menne.

5.1.

- )
IoBTOpenne OCHOBHBIX MOHATHH U | i 1 i1
METOJIOB Kypca 7 Kiacca, | = = =
000011IeHIE 3HAHUI

Hroro no pazneny: 6!

OBILEE KOJIMYECTBO | 102 | 2 |18
YACOB I10 ITPOTPAMME

INIOYPOYHOE IIVIAHUPOBAHHME

Ne Tema ypoka KounuecTBo Hara Buapbi,
n/n 4acoB uzydyeHusi | popmbl
KOHTPOJIs
Bcero | k/p | n/p
r=
1. |IloHATHe palMOHAIBLHOIO YUCIIA i
" =
2. | Apudmerndeckue qeHCTBUS C PAlHOHATBHBIMU i
YHCIAMH.
" =
3. | Apudmerndeckue qeHCTBUS C PAlIOHATBHBIMU i
YHCIAMH.
[p]
4, CpaBHeHuHe, yOpsAI0YMBAHUE PAIMOHATIBHBIX Y
YHCell.
r=
5. CpaBHeHuHe, YNOPSI0YMBAHUE PAIMOHATBHBIX il
YHCell.
r=
6. | CreneHb ¢ HaTypaJbHBIM IIOKA3aTEIEM. L
r=
7. | CreneHb ¢ HaTypaJIbHBIM TI0KA3aTEIEM. L
r=
8. | Pemienne oCHOBHBIX 331a4 Ha ApoOH, IIPOLEHTHI U3 | {1
peanbHOM NPaKTHKH.
r=
9. | Pemenne OCHOBHBIX 3aJa4 Ha JPOOHM, MPOLEHTHI M3 | il
peanbHOM MPaKTHKH.
r=
10. | Pemenue oCHOBHBIX 3aJa4 Ha APOOHU, IPOLICHTHI U3 i
peanbHOM MPaKTHKH.
r=
11. | IlpusHaku NEIMMOCTH, pa3jIOKEHHA HA MHOXKMTENH | il
HaTypabHbIX YUCEI.
12. | IlpusHaku NEIMMOCTH, Pa3JIOKEHHS HAa MHOXKHMTENH | il
HaTypabHbIX YUCEI.
13. | Tlpu3Haku AE€TMMOCTH, PasjOXKeHUs Ha MHOXuTemu [ i1
HaTypalbHbIX YUCEIL.
14. | PeanbHble 3aBUCUMOCTH. i
15. |IIpsmas u oOpaTHas NPONOPLHUOHATIHLHOCTH Y
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16.

[Ipsimast u oOpaTHAs TPOTIOPIUOHATILHOCTH

17.

I'paduk npsiMoii MPOOPIIHOHATIEHOCTH

18.

[ToBTOpenue. Pemenue 3a1a4 Ha MPOLIEHTHI

19.

IToBTOpenue. JleauMOCTh LENbIX Yncen

20.

[ToBTopenue. IlepeBoa OTHUX €AUHULL U3MEPEHHS B
ApYyrue

21.

Yucnosas npsmas

22.

Yucnosslie MPOMEKYTKH

23.

Cucrema KoopauHAT

24,

Kontponbaast pabora mo Tteme: "PanuoHanbHbIE
yucna"

25.

AHanu3 KOHTPOJIbHOM paboThI

26.

Yucnossle BEIpAXKEHUS

27.

BBenenne nepeMeHHOM

28.

JleiicTBust ¢ OyKBEHHBIMU BBIPOKCHUSMU

29.

[IpuBenenue mogO0OHBIX ClaraeMbIxX

30.

[IpuBenenre mogOOHBIX ClaraeMbIX

31.

BykBeHHbIE BBIpaKEHUS

32.

PackppiTie CcKOOOK U TpUBEICHUE IMOJOOHBIX
cllaraeMbIX

33.

CreneHs ¢ HaTypajJbHBIM I10Ka3aTcJIeM

34.

VYMHOXEHUE U JCJIICHUC CTEIIEHEN C OJMHAKOBBIM
OCHOBAaHHECM

35.

Bo3Benenue cTeneHu B CTECHb

36.

37.

YMHOXEHUE CTeIeHen C OJMHAKOBBIMH
II0Ka3aTC/IsIMHU
YMHOXEHHE CTEIeHeM C OJAWMHAKOBBIMHU
IIOKa3aTcJIsIMHU

38.

Opnnounensl. CTaHAAPTHBIN BUJ OJJHOUJICHA

39.

YMHOXEHHE OJHOUYJICHOB

40.

Bo3spenenue ogHouJIeHA B CTEIICHD

41.

HCHCHI/IG OJHOYJICHA Ha OJHOYJICH




42. |IlomoOuele omHOowieHbl. CIIOKEHHE W BBIYUTAHUE i
MOI00HBIX OJHOYWICHOB
rm
43. | O6o0menne u KoHTpoJb mo Teme «Crenenp c| il
HaTYpaJIbHBIM MoKa3atesneM. OTHOWICHBI
r-
44. | Ilonarue MHOTOUYJICHA i
r-
45. | Beriuncnenue 3Ha4€HHUS] MHOTOYJICHA il
r-
46. | CnoxeHre ¥ BBIYUTAHHE MHOTOYJICHOB il
r-
47. | YMHOXEHHE OJHOUYJICHA HA MHOTOWICH il
r-
48. | YMHOXEHUE 0THOWICHAa Ha MHOTOWICH Y
r.
49. | YMHOXEHUE MHOTOYJICHOB i
rm
50. | BeiHeceHHe 01HOYJIEHA 33 CKOOKH i
o
S1. | PasnokeHue MHOTOWIEHa Ha MHOXuTend. Meron | il
TPYIITAPOBKA
rm
52. | O6o0meHne 1 KOHTPOJIb TT0 TeMe « MHOTOUJICHBI il
. o
53. | KoopanHaTa Touku Ha MpsIMOi. i
rm
54. | YucnoBble IPOMEKYTKH. i
o
55. | Paccrosinme Mexay OByMs TOYKaMHM KOODJAMHATHOM | il
MPSAMOI.
rm
56. | IIpsamoyroypHas cucreMa KOOPAMHAT Ha IUIOCKOCTH. | il
rm
57. | [Ipumepsl rpadukoB, 3aAaHHBIX GOPMYIIa MH. ll
" o
58. | YUrenue rpaMkoB peajbHBIX 3aBUCHUMOCTEH. i
rm
59. | Ionstue QpyHKIMH. i1
r-
60. | I'padux byHkumu. L
N . o
61. | CoiicTBa (pyHKUIMH. i
N o
62. | Jlunelinas QpyHKIMS. i
N - o
63. | OcHOBHOE CBOMCTBO JIMHEHHOU (DYHKIIUU L
64. |Jluneiinas QyHkuua, rpaduk KOTOpod mpoxoauT | il
yepes JIB€ 3aJaHHbIe TOUKU
65. | Bsaumuoe pacnonoxenue TpadukoB JMHEHHBIX | {1
GbyHKIHA
66. | BzauMmHOe pacrnosioxkeHHe TpapUKOB JIMHEHHBIX | il
GbyHKIHII
67. |JluneiiHoe ypaBHEHHUE C JBYMS IIEPEMEHHBIMU i
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68. |JluneiiHoe ypaBHEHUE C IBYMS IIEPEMEHHBIMU i1
o rm
69. |I'padux  nmueiinoro  ypaBHeHMs ¢  jaBymda | 1
NepeMEHHBIMU
o rm
70. |I'padux  nmHeiiHOro  ypaBHeHMs ¢  jaBymda | 1
NepeMEHHBIMU
. Al
71. | O6o0menne W KOHTPOJb MO Teme «JIuHeiHas i
G YHKITIS
r-
72. | I'padpux pynkmun y = | x | il
rm
73. | I'padux pynkmumn y = | x | il
r-
74. | I'padux pynkmumn y = | x | i
r.
75. | OGo6menne u KOHTpodb 1o Teme:"Koopaunatel u ik
rpaduxu".
rm
76. | O0oOmeHne u KOHTPOJIb o Teme:"DyHKuun'". i
Al
77. | YpaBHeHHe, MpaBWiIa NPeoOpa3oBaHUs YpaBHEHUS, i
PaBHOCUIIBHOCTh YPABHEHUH.
. . " Al
78. |JluneiiHoe ypaBHeHME C OJHOH TnepeMeHHOH, | i
pelIeHNE JTMHEHHBIX YPaBHEHUH.
. . " Al
79. |JIluneliHoe ypaBHEHHWE C OJHOM meEpeMeHHOH, | il
pelIeHNE JTMHEHHBIX YPaBHEHUH.
. Al
80. |Pemenne 3a1a4 ¢ MOMOILIBIO yPABHEHHH. i
" Al
81. | Pemenue 3a1a4 ¢ OMOIIbIO YpaBHEHU. i
. Al
82. | JInuneiinoe ypaBHEHHE C JIBYyMs IIEPEMEHHBIMU M ero | il
rpaduk.
. Al
83. | JIuneiiHble ypaBHEHUS C Jpo0OsSIMU i
. [l
84. | JIuneiiHble ypaBHEHUS C JpoOsSIMU i
o [l
85. | TekcToBbI€ 3a/jauu Ha JIMHEHHbIEC YPAaBHEHUS i
o [l
86. | TexcToBbIe 3a/1aun Ha JMHEWHbIE YpaBHEHUS i
o [l
87. | TexcToBbI€ 3a/1aun Ha JUHEWHbIE YpaBHEHUS i
88. | TekcToBbIe 3a/1aun Ha JMHEWHBIE YpaBHEHUS i
89. |Cucrema 1BYX JMHEHHBIX ypaBHEHWH ¢ 1Byms | il
NepEMEHHBIMH.
90. |Cucrema naByX IMHEHHBIX ypaBHeHMH c jByms | il
NepPEMEHHBIMH.
91. |Cucrema nByX JHMHEWHBIX ypaBHEHMH ¢ JBy™ms | 1

NEpCMCHHBIMU.
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92. | Pemenue CUCTEM ypaBHEHUil crocobom | il
HOJICTAHOBKU U CIIOCOOOM CIJIOKEHUS
. i
93. | Pemenue CHUCTEM ypaBHEHUil crocobom | il
HOJICTAHOBKU U CIIOCOOOM CJIOKEHUS
. i
94. | Pemenue CHCTEM YPaBHEHUI crocobom | il
HOJICTAHOBKU U CIIOCOOOM CJIOKEHUS
. i
95. | Pemenue CUCTEM ypaBHEHUH crocobom | il
HOJICTAHOBKU U CIIOCOOOM CJIOKEHUS
[y
96. | OGoOmenne ¥ KOHTpOJb 1o Teme"YpaBHeHus u | i
HepaBeHCTBa'.
r=
97. | Pemenne OCHOBHBIX 334 Ha JpoOM, MPOUEHTHI U3 | i
peanbHOMN NPAKTUKH.
(]
98. | Pemenne ocHOBHBIX 3a1a4 Ha ApOOM, TIPOIEHTHI U3 | (1
peanbHOMN NPAKTUKH.
r=
99. |IIpusHaku NEeNMMOCTH, Pa3I0KEeHHs Ha MHOXKUTENM | i
HaTypaJIbHbIX YHCEIL.
. i
100. | JIuneitnoe ypaBHEHHE C IBYMs I€PEMEHHBIMU i
. o i
101. | Cucrema 1ByX IMHEHHBIX YypaBHeHWH ¢ jByms | i
HIEPEMEHHBIMH.
r=
102. | UtoroBas koHTpoJbHas paboTa 3a Kypc 7 Kiacca i
OBLIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 102 |10
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