INOACHUTEJIBHASA 3ATINCKA

Anrebpa sBISIETCS OJHUM U3 OMOPHBIX KYpCOB OCHOBHOTO 00IIIero oOpa3zoBaHus: oHa o0ec-
NeYnBaeT M3Y4YCHHUE APYTUX IUCHUIUIMH, KaK €CTEeCTBEHHO-HAYyYHOI0, TaK M T'yMaHHUTapHOIO
IIUKJIOB, €€ OCBOCHHE HEOOXOAMMO ISl TPOIOJIKEHUSI 00pa30BaHMs U B TIOBCEHEBHOM KHU3HHU.
Pa3BuTre y 00yyaronuxcsi Hay4HbIX MPEJCTABICHUN O MPOUCXOXKICHUH U CYIITHOCTH airedpau-
YecKHX a0CTpakiMid, cnoco0e OTpaKeHHs] MaTeMaTHMYECKOW HAayKOW SIBICHWHA M TPOLIECCOB B
npupojie U O0IIeCTBE, POJIM MATEMAaTHYECKOTO MOJICIUPOBAHUS B HAYYHOM TO3HAHUH U B MpaK-
THKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOT'O MUPOBO33PEHHSI M KaueCTB MBIIUICHUS, HE00XO0-
JTUMBIX JIJIs1 afanTallui B COBpeMeHHOM ITUGpoBOoM obriecTBe. M3ydueHue anredpsl odbecrieunBact
pa3BuUTHE YMEHHUs HAOII0IaTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TPEOyeT KPUTHUHOCTH
MBIIUIEHUSI, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATh CBOM JIEHCTBUS U BBIBOJBI, (pop-
MyJIHpoOBaTh yTBepxkaAeHus. OcBoeHHE Kypca anredpbl 0OecreurBaeT pa3BUTHE JOTMYECKOTO
MBILUICHUST OOY4YaloIIUXCs: OHU MCIONb3YIOT JENYKTUBHbIE W HMHAYKTUBHBIE PacCyXICHUS,
000011eHNe M KOHKPETH3aIHIo, abcTparupoBanue u aHanoruto. Odyuenue anredpe nmpesmnonara-
€T 3HAYUTENIbHbII 00BEM CaMOCTOSITENLHOM AESITEIbHOCTH 00YYaIOIIUXCs, TO3TOMY CaMOCTOS-
TEJILHOE PELICHHE 3ajiay SIBJICTCS peau3alieil JesiTeIbHOCTHOTO IPUHIIUIIA 00Y4YeHUSI.

Pabouast mporpamma no anre6pe Ha 2023/24 yaeOnbIi TOI A7 00ydaromuxcs 8-9 KiaccoB
MAOY COII Ne 4 pa3paboTrana B COOTBETCTBUH C TPEOOBAHUSMHU:

o ®denepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit De-
Jieparm;

e npuka3za Munnpocsemenus oT 22.03.2021 No 115 «O6 yrBepxkaenuu [lopsiaka opraHu-
3l U OCYIIECTBICHUS OOpa30BaTENbHON IEATEIHHOCTH IO OCHOBHBIM OO0IIE0Opa3oBaTeb-
HBIM TIporpamMmaM — o0pa3oBaTeIbHBIM MMPOTpaMMaM Ha4aJIbHOTO OOIIET0, OCHOBHOT'O OOIIETO 1
cpeaHero obmero oopa3oBaHus» (pacnpocTpaHseTcs Ha MpaBooTHOIIEHUsS ¢ | cenTsaops 2021
rona);

e npuka3za MunoOpHayku or 17.12.2010 Ne 1897 «O6 ytBepxkaenuun ®I'OC ocHOBHOTO
o01rero oOpa3oBaHUsY;

o CII 2.4.3648-20 «CaHHUTapHO-3MIUAEMHUOIOTHIECKNE TPEOOBAHUS K OPraHU3aLUsAM BOC-
NUTaHUS U 00yYEHHUs, OT/AbIXA U 03/I0POBJICHUS ACTEH U MOJIOJEKH), YTBEPHKACHHBIX IOCTAHOB-
JICHUEM TJIaBHOTO CAHUTApHOro Bpaya ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urneHn4eckue HOPMATUBBI U TPeOOBaHUS K obecreueHno 6e3-
OTMaCHOCTH M (WiH) Oe3BPETHOCTH JJIs YeloBeKa (PaKTOPOB Cpeibl OOMTAHUSA», YTBEPHKICHHBIX
[IOCTAHOBJIEHWEM INIABHOI'O caHuTapHoro Bpaua ot 28.01.2021 Neo 2;

e yuebHOro mmana MAOY COLI Ne4 ocnHoBHoro obmiero obpasosanus Ha 2023-2024
y4eOHBIN TOT

B ctpykType nporpammel yaeOHOTO Kypca «Anredpay Ajisi OCHOBHOTO 001ero oopa3oBaHus
OCHOBHOE MECTO 3aHHMAIOT COJAEpKaTelbHO-METOANYECKUE JTUHUU: «YHucina U BBIYMCICHUS,
«AnreOpandeckue BhIpAXKCHUS», «YPaBHCHHUS] U HEpaBEeHCTBay», «DyHKiumy. Kaxnas u3 3tux
COJIepKaTeNbHO-METOANYECKHUX JIMHUN Pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET U3yUeHUs Kypca,
B3aUMOJICHCTBYS C IPYTMMHU €ro JUHUAMU. B Xone m3ydeHus yueOHOTO Kypca oOydarommmcs
MPUXOJUTCS JIOTUYECKU PACCYXkaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH s3bIK. B cBsi3n
C 3THUM B IIpOrpamMMmy y4eOHOTro Kypca «AireOpa» BKIIOUEHBI HEKOTOPBIE OCHOBHI JIOTUKHU, TIPEI-
CTaBJICHHbIE BO BCEX OCHOBHBIX pa3/ieiiaX MaTeMaTH4eCKOro 0O0pa3oBaHHs U CIIOCOOCTBYIOIIKE
OBJIQ/ICHUIO O0YYalOIIMMHCS OCHOB YHHBEPCAJIBHOTO MaTeMaTH4ecKoro s3bika. Conepxareib-
HOM U CTPYKTYpPHOW OCOOCHHOCTBIO Y4eOHOTo Kypca «AnreOpay SBISETCS €ro WHTETPUPOBAH-
HBII Xapakrep.

Conepxxanne MMHUM «Hucaa U BBIYUCIECHUS CIYKUT OCHOBOM JUISl JANbHEMIIETr0 N3y4eHUs
MaTeMaTHKH, CIIOCOOCTBYET PAa3BUTHIO Y 00YYAIOLINXCS JIOTUYECKOTO MBIIIICHHS, (POpMUPOBa-
HUIO YMEHHUS NIOJIb30BAThCS aITOPUTMaMHU, a TaKKe MPUOOPETECHUIO TPAKTHUECKUX HABBIKOB, He-
00XOAMMBIX JJIsi TIOBCEAHEBHOM XU3HU. Pa3BUTHE MOHATHS O YMCIIE HA YPOBHE OCHOBHOTO 00-
1iero 00pazoBaHus CBSA3aHO C PAI[MOHAJIBHBIMU U HPPAllMOHATBHBIMU YHCIaMH, (POPMUPOBAHU-

JAOKYMEHT INIOANMCAH

3JIEKTPOHHOM MOANMUCHIO

CBE/JIEHU S O CEPTUPUKATE 311
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Bragenen, MAOY COLII Ne4 Hosoce.

.108a Jlapica BukToposHa
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€M TPEJICTaBICHUI O NEHCTBUTEILHOM YHCIIe. 3aBEpIICHUE OCBOCHHUS YUCIOBON JIMHUU OTHECE-
HO K CpeIHEMY 0011eMy 00pa30BaHHUIO.

Copepxanue ABYX alreOpandecKux JMHUNU — «ANreOpandeckue BhIpaXEHUs» U «YpaBHe-
HUS ¥ HEPaBEHCTBA» CIIOCOOCTBYET (hOPMHUPOBAHHUIO Y OOYUYAIOMIUXCA MAaTEMAaTHYECKOTO arma-
pata, HEOOXOAMMOTO JUIS PEHICHHS 3a7ad MaTEeMaTHKH, CMEXKHBIX MPEAMETOB U IMPAKTUKO-
OPHUEHTHPOBAaHHBIX 3ama4. Ha ypoBHe OCHOBHOTro o0Imiero o0Opa3oBaHHs y4eOHBIM MaTepual
TPYIIUPYETCS] BOKPYT palliOHABHBIX BRIpaKEeHUH. Alrebpa JeMOHCTPpUPYET 3HAUCHUE MaTeMa-
TUKU Kak fA3bIKa JJIS1 IOCTPOEHHUS MaTeMaTHYEeCKHX MOJEJel, ONMCaHusl IPOLECCOB U SIBICHUMN
peasibHOTO MUpa. B 3amaun o0yueHus: anreOpe BXOAAT TakKKe NaIbHEWIee pa3BUTHE alTOPHUT-
MHUYECKOT0 MBIIIIEHUSI, HEOOXOJUMOr0, B YaCTHOCTH, JJII OCBOCHUS Kypca MH(GOPMATUKU, U
OBJIaJICHUE HABBIKAMH JCIYKTUBHBIX paccyxacHuil. [IpeobpazoBaHue CUMBOIBHBIX (OpPM CIIO-
cOOCTBYeT Pa3BUTHIO BOOOpaXEHHsI, CTIOCOOHOCTEN K MaTEMaTHUYECKOMY TBOPUYECTBY.

Conepxanne (QyHKIIMOHAIBHO-TPAUUECKON JTUHUM HAIeJICHO Ha IMOJIydyeHHE OOydaromiu-
MUCS 3HaHHH 0 QYHKIMIX KaK BaKHEUIIEH MaTeMaTHIECKOW MOJIENN JIJIsi ONUCAHMS U UCCIIEI0-
BaHUs Pa3HOOOpPA3HBIX MPOIECCOB W SIBICHUI B mpupone u odmiectBe. V3ydeHune marepuana
CIOCOOCTBYET Pa3BUTHIO Yy OOYYaIOIIMXCS YMEHHUSl UCIOJB30BaTh PA3IMYHbIE BbIpA3UTEIbHBIC
CpEICTBa SI3bIKA MAaTEMATUKU — CIIOBECHBIC, CHUMBOJHMYECKHE, rpauuecKue, BHOCHT BKIAJ B
dbopMupoBaHUE IPEICTABICHUN O POJIM MATEMATUKHU B Pa3BUTHH LUBUIN3ALUU U KYJIbTYPHI.

Cornacno yueObHOMY miaHy B 7-9 Kilaccax M3ydaeTrcsi yueOHbIH Kypc «Amredpay, KOTOpPBIN
BKJIIOYAET CIICAYIOIME OCHOBHBIE pa3fielibl cojepkaHus: «HUucna u BBIYUCICHUS», «Anredpan-
YECKHUE BBIPAKCHUSY, «Y PABHEHHS U HEPABEHCTBAY, «DYHKITUN.

OO6miee 9uCiIO 9acoB, PEKOMEHIOBAaHHBIX JUIsl M3y4eHUs yaeOHOTO Kypca «Amnredpay, — 303
yaca: B 7 kiacce — 102 gaca (3 gaca B Hezmeno), B 8 kiacce — 102 gaca (3 yaca B Heneno), B 9
kiacce — 99 gacos (3 yaca B HeneO).



COJEP)KXAHUE OBYYEHUA
7 KUIIACC

Yucia v BBIYUCTCHUA

Jpo6u 0OBIKHOBEHHBIC M ACCATUYHBIC, IIEPEX0]T OT OJHON (POPMBI 3aMKMCH APOOEH K APYyTroil.
[TonsaTHE palMoHAILHOTO YKCIIA, 3alUCh, CPABHEHUE, YNOPSAOUYMBAHUE PAllMOHAIBHBIX UYHCE].
Apudmerndeckue neHCTBH ¢ pallMOHATBHBIME YHCIIaMU. PereHue 3a1ad u3 peanbHOM MPaKTH-
KU Ha 9aCTH, Ha IPOOH.

CreneHnb ¢ HaTypaJbHBIM MOKa3aTeJleM: ONpeeseHre, Mpeodpa3zoBaHue BhIpaKEHUN Ha Oc-
HOBE OIIpeeNIeHus], 3amuch OosbmMX uyuceln. [IpoleHTsl, 3anuch MPOLEHTOB B BUAE APOOH H
Ipobu B BUJIE MPOLEHTOB. Tpu OCHOBHBIE 3aJjaud HA MPOILEHTHI, pEelUICHUE 3a7ad U3 peajbHOI
MPaKTUKH.

[IpuMeHeHne NpU3HAKOB ACIUMOCTH, Pa3I0KEHUE HA MHOXKUTEIN HATYPAIbHBIX YHCEIL.

PeanpHbIe 3aBUCUMOCTH, B TOM YHUCJIE TIpsiMasi U 0OpaTHAas MPOTOPIIHOHATBHOCTH.

AsredOpanyeckue BbIpasKeHUsI

IlepemeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHOU. J[omycTUMble 3HAYEHUS IIe-
pemenHsbix. [IpeacraBnenne 3aBUCUMOCTH MEXIY BETUYMHAMU B BHUJE (HOpMyIbl. Beruncienus
no ¢opmynam. [IpeoOpa3oBanre OYKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO PaBHBIC BBIPAKCHUS,
npaBuiia peoOpa3oBaHusi CyMM M MPOW3BEACHUMN, MMPaBUIa PACKPHITUS CKOOOK M MpPUBEICHUS
MOIOOHBIX CIaraeMbIX.

CBoiicTBa CTENEHU C HATYpPaJIbHBIM MOKA3aTEIEM.

Opnnounensl 1 MHOTOWIEHbl. CTeneHb MHorowieHa. CioKeHHe, BbIYMTAHHE, YMHO>KEHUE
MHOTOWIEHOB. @OpMyIbl COKPAIIEHHOIO YMHOXKEHHMS: KBaapaT CyYMMbl M KBaJpaT Pa3HOCTH.
®dopmya pa3HOCTH KBaapaToB. Pa3inokeHre MHOTOYIEHOB HA MHOKUTEIH.

YpaBHeHHs] M HEPABEHCTBA

VYpaBHEHHE, KOPEHb YpaBHEHUS, MpaBujia mpeoOpa3oBaHUS ypaBHEHUS, PaBHOCHIBHOCTh
YpaBHEHUU.

JIuHeliHOe ypaBHEHHUE C OJHOU IEPEMEHHOM, YMCIIO0 KOPHEN JIMHEHHOTO ypaBHEHUS, pelle-
HUE JIMHEWHBIX ypaBHeHUN. COCTaBIeHUE YPaBHEHUI IO YCIOBUIO 3a/1aul. PelieHne TeKCTOBBIX
3a/1a4 C IIOMOIIBIO YPaBHEHU.

JluneliHoe ypaBHEHHE C JIBYMsl TMEpeMEHHBIMH W ero rpaduk. Cucrema ABYX JIMHEHHBIX
YpaBHEHHMI € JByMsl IMEpeMEHHBbIMH. PelieHne cucteM ypaBHEHHH CIOCOOOM TMOICTaHOBKH.
[Ipumepsl penieHns TEKCTOBBIX 337a4 C MOMOIIBI CUCTEM YPaBHEHUM.

DyHKUMH

Koopaunara Touku Ha npsamoii. UuciaoBele MpOMeKYTKU. PaccTosHne Mexay 1ByMsl TOUKa-
MU KOOPJAMHATHOU IIPSIMOM.

[IpssmoyronpHas cuctema koopauHaT, ocu OX u Oy. AbGcuucca U opuHATa TOYKA HA KOOP-
JTUHATHOW MIIOCKOCTH. [Ipumeps! rpadukoB, 3agaHHbIX GopMmynaMu. UteHue rpadukoB peasnb-
HbIX 3aBucumMocted. Ilonstue dynkumu. I'paduk ynkmuu. CpoiictBa dyHkuumid. Jlunelnas
byuknus, eé rpaduk. I'paduk Gyrkiuu y = |x|. [paduueckoe penicHre TMHEHHBIX YPaBHECHHH U
CHCTEM JINHEHWHBIX YPABHEHHUIA.

8 KUIACC

Yuciia 1 BbIYMCTICHUSA

KBagpatusiii kopeHb u3 uucna. [lonstie 06 mppanuoHaibHOM yHcie. JlecaTudHble MpH-
OJMVDKEeHUs MppaluoHaIbHbIX 4Mcen. CBONCTBA apU(PMETHUECKUX KBaJpPAaTHBIX KOPHEH M HX
NpUMEHEHHE K MpeoOpa3oBaHUIO YHCIOBBIX BBIPAKEHUH M BbIUMCIECHUSAM. [leiicTBUTENBHBIE
YHCIIa.

Crenens ¢ 1ienbIM MoKa3zaresiaeM U e€ cBoiicTBa. CTaHgapTHas 3alyCh YHUCIIA.

AsredOpanyeckue BbIpasKeHUsI



KBanpaTHslil TpéXuiieH, pa3ioKEeHUE KBaJPATHOIO TPEXUIEHA HA MHOKUTEIH.

Anrebpandeckas n1poOb. OCHOBHOE CBOMCTBO anreOpanueckoi apodu. CiokeHne, BhIYUTa-
HHUE, YMHOXKEHUE, JIelieHne anredpandeckux apo0eil. PannonanbHble BIpakeHUS U X Mpeodpa-
30BaHUE.

YpaBHeHUsS M HEPABEHCTBA

Ksagparnoe ypaBHeHHe, ¢opMyrna KOpHEW KBaapaTHOro ypaBHeHus. Teopema Buera. Pe-
[IEHUE YpaBHEHMH, CBOAALIMXCS K JIMHEHHBIM U KBajapaTHbIM. [Ipocreiimme apoOHO-
palMOHAIIbHBIE YPABHEHUS.

I'paduueckas MHTEpHpeTalus ypaBHEHHUH C JBYMsI TEPEMEHHBIMH W CHCTEM JIMHEHHBIX
ypaBHEHUN ¢ AByMs INepeMeHHbIMU. [IpuMepsl pemieHusi CUCTEM HEIWHEWMHBIX YpPaBHEHUH C
JBYMsI IEPEMEHHBIMU.

Pemenne TekCTOBBIX 33714 aNTreOpandecKuM CIIOCOOOM.

UucnoBble HEPABEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ OqHOM mepeMeHHOU. PaBHOCHIIB-
HOCTb HEpaBEHCTB. JIMHEIHbIE HEPABEHCTBA C OJHOW MepeMeHHOM. CucTeMbl JIUHEHHBIX Hepa-
BEHCTB C OJHON NIEPEMEHHOM.

DOyHKIUT

[Tonsarue ¢pynkuuu. O6IacTh ONpeACICHUS U MHOKECTBO 3HaUeHUH QyHKIH. CrocoOs! 3a-
naHus QyHKIU.

I'padpux ¢pynxmuu. Yrenune cBoiictB GpyHkuuu no e€ rpaduxy. [Ipumeps! rpadpukoB (yHK-
UM, OTPAKAIOUINX PEATBHBIE TPOLIECCHI.

OyHKIUH, OMUCHIBAIOIINE MPSAMYIO U OOPaTHYIO MPOMOPIHOHANBHBIE 3aBUCUMOCTH, UX Tpa-
duxn. Oynxman y = X2,y = X3, y = Vx, y = |x|. [padudaeckoe peleHie ypaBHEHHIT I CHCTEM
YpaBHEHUU.

9 KVIACC

Yuciaa v BBIYUCTCHUA

PanmonanpHple 4ucia, UppallMOHAIBHBIE YHUCIIA, KOHEYHBIE U OECKOHEYHBIE NECATUUHBIC
npodu. MHOXKECTBO JNEHCTBUTENBHBIX YHCEN, ACHCTBUTENbHBIC YHCIa KaK OCCKOHEYHBIE JIecs-
TUYHBIE IpoOH. B3aMHO OAHO3HAYHOE COOTBETCTBHE MEXIY MHOXKECTBOM JEHCTBUTENBHBIX
4yuceln U KOOPAUHATHOU NPSIMOM.

CpaBHEHHE JTEUCTBUTEIBHBIX YHCEN, apu(METHUCCKUE JACUCTBUS C JEHCTBUTEILHBIMU YHC-
JaMHu.

Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA, UIUTEILHOCTD MIPOLIECCOB B OKPYKAIOLIEM MHpE.

[TpubnuxEéHHOEe 3HAYEHUE BEIMYMHBI, TOUHOCTh NMpuOImkeHus. Okpyriaenue uucen. [Ipu-
KHJIKA U OLIEHKA PE3yJbTaTOB BEIYMCIICHUM.

YpaBHeHUS M HEPABEHCTBA

Jluneitnoe ypaBHeHue. Penenve ypaBHEeHUM, CBOJIAIINXCS K TUHEUHBIM.

KBanpaTtHoe ypaBHeHue. Pemienue ypaBHEHM, CBOASAIIMXCS K KBaJpaTHbIM. bukBagpaTtHoe
ypaBHeHuE. [IpuMepshl pelieHusi ypaBHEHH TPEeThed M YETBEPTOM CTEMEHEW pa3ioKeHUEM Ha
MHOKUTEH.

Pemenue npoOHO-panMoHaIbHBIX ypaBHEHUH. PelieHne TeKCTOBBIX 3a7a4 anreOpandyecKum
METOJIOM.

VYpaBHeHHEe ¢ IByMs NEpEMEHHBIMU U ero rpaduk. Pemienue cucreM NByX JHMHEWHBIX ypaB-
HEHUU C IByMs IIEpEMEHHBIMU. Perienue cucremM AByX YpaBHEHHM, OJJHO U3 KOTOPBIX JTUHEHHOE,
a ipyroe — BTopoi crenenu. I padudeckas nHTEpHpeTanis CUCTEMbI YpaBHEHUN C IBYMS TIepe-
MEHHBIMHU.

Pemenne TekCTOBBIX 33714 aNreOpandecKuM CIIOCOOOM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nuHEHBIX HEPABEHCTB C OJTHOM NMEepeMeHHOM. Pelienne cuctem JIMHEHHBIX Hepa-
BEHCTB C OJHOW mepeMmeHHOW. KBanpatHeie HepaBeHcTBa. ' paduueckas nHTepnperanus Hepa-
BEHCTB M CUCTEM HEPABEHCTB C IByMsI IEPEMEHHBIMH.



DyHKUMH

KBagparnunas ¢ynkuums, e€ rpadux u cBoiictBa. [lapabomna, kKooparHATHI BEPIIUHBI Mapa-
00J1bI, OCb CHMMETPHH 11apadOoJIbI.

I'paduku Gpyskmmii: y = Ax, y=Ax+b,y =R x,y=x>,y=1\x, y = |x|, n ux cBoiicTra.

YuciioBble MOCIEA0BATEIBHOCTH H NPOTPECCUM

[lonsiTe 4YKMCIIOBOM MOCIEIOBATENLHOCTU. 3aJaHUE MOCIEAOBATEIIbHOCTU PEKYPPEHTHOM
dbopmyroit u popMyIIol N-To YIeHa.

Apudmerndeckast 1 reoMeTpuaeckas nporpeccu. @opmyasl N-ro 4ieHa apuPMETHISCKON
Y TEOMETPUYECKOUN MPOTrPECCHid, CYMMbI MEPBBIX N YICHOB.

N300pakeHne 4eHOB apu(pMETUIECKON U TeOMETPUUYECKON MPOrPeccHii TOUKaMHu Ha KOOp-
JUHATHOM TWIOCKOCTHU. JIMHEWHBIN 1 SKCIIOHEHIIUAIBHBIA POCT. CII0KHBIE TPOLICHTHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Pe3yJabTaThl OCBOCHHUS MPOTrPaMMBbl y4eOHOTO Kypca «Anredpa» XapakTepH-
3YIOTCSI:

1) naTpuoTHYecKoe BOCIIMTAHME:

MPOSIBJICHUEM HMHTEpeca K MPOLLIOMY U HACTOAILIEMY POCCHHCKON MaTeMaTHKH, EHHOCT-
HBIM OTHOLIEHUEM K JOCTHKEHUSM POCCUHUCKMX MATEMATHKOB U POCCUMCKON MaTeMaTU4YeCKOU
IIKOJIbI, K UCITOJIb30BAHUIO 3TUX JTOCTHKEHUI B IPYrUX HayKaX W MPUKIAIHBIX chepax;

2) rpaIaHCKoe H JyXOBHO-HPABCTBEHHOE BOCIIUTaHHUeE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0SI3aHHOCTEH TpakJaHWHA M pealln3allid ero mpas, Ipel-
CTaBJICHHEM O MAaTEMaTHYECKUX OCHOBAaX (PYHKLIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHHH,
MpoIeayp TPaKIAaHCKOT0 00IecTBa (HampuMep, BBIOOPHI, OMPOCKHI), TOTOBHOCTBIO K 00CYX1e-
HUIO STUYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM IMPUMEHEHHUEM JAOCTIKEHUH HayKH, 0CO-
3HaHHWEM Ba)KHOCTU MOPAIbHO-3TUYECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyaoBOe BOCIIUTaAHHE:

YCTAaHOBKOW Ha aKTUBHOE y4yacTHE B PELICHUH NPAaKTHUECKHUX 3aJady MaTeMaTH4eCcKOu
HaMpaBJICHHOCTH, OCO3HAHHEM BaKHOCTH MAaTEMAaTUYECKOTO 0O0pa30BaHUs HA MPOTSHKEHUU BCEU
YKU3HU JJI YCHEIIHON Mpo¢ecCHOHANbHON AEITeIbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHHIA,
OCO3HAHHBIM BBHIOOPOM U MOCTPOCHHEM MHIMBUAYAIbHOW TPACKTOPUH OOpa30BaHUS M KU3HEH-
HBIX TUIAHOB C YYE€TOM JIMYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEM;

4) 3cTeTH4YeCKOe BOCIIUTAHHE:

CIOCOOHOCTBIO K AMOIMOHATILHOMY U ACTETUYECKOMY BOCHPHUITHIO MAaTEMAaTUYECKUX O0BEK-
TOB, 3aJ1a4, PELICHUH, pacCyI€HUH, YMEHUIO BUJIETh MAaTEMaTUUECKNE 3aKOHOMEPHOCTH B MC-
KYCCTBE;

5) HEeHHOCTH HAYYHOI0 MO3HAHHUS:

OpHUEHTAIlNel B JeATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4yHBIX IpPEICTaBICHUN 00 oc-
HOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS YEJIOBEKa, IPUPOJIBI U OOIECTBa, TOHUMAHUEM MaTeMaTH-
YeCcKOM HayKH Kak c(epbl YeJIOBEUECKOM AESITeTbHOCTH, STANOB €€ Pa3BUTUS U 3HAUUMOCTH IS
Pa3BHUTHS [IUBWJIM3AINH, OBIAJICHUEM SI3BIKOM MAaTEeMATHKU U MaTEeMAaTHUYECKOH KYIbTYypoil Kak
CPEICTBOM MO3HAHUS MHUpa, OBIAJCHHEM MPOCTEHIIMMHU HaBBIKAMU HCCIEI0BATEIbCKON aes-
TEIbHOCTH;

6) puznyeckoe Bocnutanme, GopMHUpPOBaAHUE KYJbTYPbI 310POBbSI U SIMOUMOHAIBHOIO
Osaromosy4usi:

TOTOBHOCTBIO MIPUMEHITh MaTeMaTHUYECKHE 3HAHUS B MHTEPECax CBOETO 3710POBbs, BEICHUS
3I0pOBOTO 00pa3a >KU3HU (30pOBOE MUTAHWE, COANAHCHUPOBAHHBIN PEXUM 3aHATHH U OT/bIXA,
perynsipHasi ¢puznueckas akKTHBHOCTH), COPMHPOBAHHOCTHIO HABBIKA peIIeKCUH, TPU3HAHHEM
CBOETO MpaBa Ha OIIMOKY M TAaKOTO Ke MpaBa IPyroro 4elioBeka,

7) 3K0J10rnYecKoe BOCIIUTAHME:

OpHEHTaIel Ha MPUMEHEHHE MaTeMaTHUECKUX 3HAHUM Ui pelIeHus 3a/1a4 B 00JIaCTH CO-
XPaHHOCTH OKPY’Karolle cpelibl, IUIIaHUPOBAHUS MOCTYIKOB M OLEHKU MX BO3MOXKHBIX MOCIE-
CTBHI 7151 OKpY»KaloIIel cpebl, 0CO3HAaHMEM III00aTBHOr0 XapaKkTepa SKOJIOTHYECKUX TpolieM
Y MyTEN UX pEUIeHUs;

8) aganTanus K N3MEHAIIMMCS YCIOBHAM COLMAILHON M IPUPOAHON Cpebl:

TOTOBHOCTBIO K JCWUCTBUSAM B YCIOBUSAX HEONPEIENEHHOCTH, MOBBIIMICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 IMPAKTHUUECKYIO AESITEIbHOCTb, B TOM YHCJIE YMEHUE YUUTHCS y APYTHX
Jtofiel, mpuoOpeTaTh B COBMECTHOW JIEATEIbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHLIUU U3
OTIBITA IPYTHX;

HE00XO0IMMOCThIO B ()OPMUPOBAHHUU HOBBIX 3HAHUH, B TOM 4Hclie (GOPMYIUPOBATh WJIEH,
HOHATHS, TUTIOTE3bI 00 00BEKTAX U SIBICHUX, B TOM YHCIIE paHee HEU3BECTHBIX, OCO3HABATH Jie-
¢GuIUTH COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE PA3BUTHUE;



CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHTYAllMIO, BOCIIPUHUMATh CTPECCOBYIO CHUTYAITUIO
KaK BbI30B, TPEOYIOIIUNA KOHTPMEpP, KOPPEKTUPOBATh IPUHUMAEMBIE PEILICHUS U ACHCTBUS, (op-
MYJIHPOBATh U OLEHUBATh PUCKU U MOCIEACTBUS, (OPMUPOBATH OIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBIE YHMBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

Ba3oBble JJornyeckue aeicTBHA:

¢ BLBIBJITH U XaPaKTCPU30BATh CYHICCTBCHHBIC IPU3HAKU MATCMATUYCCKUX OGBGKTOB, I10-
HSTUH, OTHOILICHUIN MEXy MTOHATUSAMHU, GOPMYIHUPOBATH OMPE/EIICHUS TOHATHI, YCTaHABIMBAThH
CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIINN, OCHOBAHUSA JJI1 00OOIEHHS U CpAaBHEHHSI, KPUTEPHH
MPOBOAMMOIO aHAJIN3A;

® BOCIPUHUMATh, (POPMYITHPOBATH M MPEOOPA30BHIBATH CYXKJIEHUS: YTBEPAUTEIbHbBIE U OT-
punaTCiibHbIC, CIUHUYHBIC, YHACTHBIC U 06H_II/IG, YCJIOBHBIC;

® BBHIABJIATH MaTeMaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M U MPOTUBOPEUHS B (akTax,
JAHHBIX, HAOMIOJIEHUSX U YTBEPKICHUSIX, IpeiaraTh KpUTEPUH IS BBISIBICHUS 3aKOHOMEPHO-
CTE! ¥ IPOTUBOPEUUIL;

e JenaTh BBIBOJBI C HCIOJB30BAHHEM 3aKOHOB JIOTWKH, NEAYKTUBHBIX U WHIAYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3AKIIOUCHUI IO aHAJIOTHH;

e pa30upaTh J10Ka3aTeNbCTBA MAaTEMAaTHUECKUX YTBEPXKICHHUN (TMPSAMBIE U OT TPOTUBHOTO),
MMPOBOAUTL CaAMOCTOATCIBHO HCCJIOXKXHBIC JOKA3aTCIILCTBA MATCMATUYCCKUX q)aKTOB, BBICTpaun-
BaTh apryMEHTAIMIO, IPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE pac-
CYXKJICHU;

e BBIOMpATh CIOCOO pelIeHHs yu4eOHOU 3a7aun (CpaBHUBATh HECKOJIBKO BApHUAHTOB pEIlle-
HUS, BBIOUpATh HauboJjee MOAXOAAIIUN C yIETOM CaMOCTOSATENHHO BbIIEJICHHBIX KPUTEPHUEB).

ba3zoBble ucciienoBare/bCKie AeHCTBUA:

® UCIOJIb30BaTh BOIPOCHI KAaK HCCIIENOBATENbCKUA HMHCTPYMEHT IO3HAHUA, (OpMYIUPO-
BaTh BOMNPOCHI, (PMKCUPYIOIIHNE MPOTUBOPEUNE, NMPoOIeMy, CAMOCTOSTENIbHO YCTaHABIUBATh HC-
KOMOE U JJaHHOE, (HOPMUPOBATh T'MIIOTE3Y, APTYMEHTUPOBAThH CBOIO MO3UIINIO, MHEHHE;

® [POBOAUTH MO CaAMOCTOSITEIbHO COCTaBJICHHOMY ILJIaHY HECIOXHBIA SKCIIEPUMEHT, He-
0OJIBIIIOE UCCIIEJIOBAHHE 10 YCTAHOBIICHHWIO OCOOCHHOCTEW MaTEeMaTHYeCKOro 0OBEKTa, 3aBHCH-
MOCTEH 00BEKTOB MEXKY COOOI;

® CaMOCTOSTENHHO (POPMYyNIMPOBATH OOOOIIEHHUS M BBIBOJBI 110 PE3yJIbTaTaM MPOBEIEHHOTO
Ha6JIIOI[eHI/I5I, HCCIICA0BAaHNA, OUCHUBATL NOCTOBCPHOCTL IMMOJTYYCHHBIX PC3YyJIbTATOB, BBIBOAOB U
00001IeHNI];

® [IPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOIECCA, @ TAKIKE BBIIBUTATh MPEIIOI0XKEHUS O
€T'O Pa3BUTHUHU B HOBBIX YCJIOBHUAX.

Pabora ¢ undgopmanmeii:

® BBISBJISATH HEAOCTATOYHOCTh M U30BITOYHOCTh MH(GOPMAIIUHU, TAHHBIX, HEOOXOIUMBIX IS
pelIeHus 3a/1a4H;

e BHIOMpATh, AHAJIM3UPOBATh, CHCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATh HMHPOPMAIIHIO pa3-
JIMYHBIX BUJIOB U (POPM IMpeICTaBICHUS;

e BpIOMpaTh popMy mHpeAcTaBiIeHUs MH(POPMAIMK U WUIUTIOCTPUPOBAThH pellaeMble 3aJauu
cXeMaMH, JrarpaMMaMu, HHOU TpauKoi 1 NX KOMOMHAITUSIMH;

® OIICHMBAaTh HAAEKHOCTh MHGOPMAIMU IO KPUTEPUSM, MPEUIOKEHHBIM YUUTEIEM WU
c(hOpMYyIUPOBAHHBIM CAMOCTOSITEITLHO.

KoMMmyHuKkaTHBHBIC yHHBepcaibHbIe y4eOHbIe JeHCTBUSA:
® BOCHpPUHUMATH U (OPMYIHUPOBATH CYKIEHUS B COOTBETCTBUHM C YCIOBUSMHU U LEISIMU
oOmIeHus], SICHO, TOYHO, TPAMOTHO BbIpa)aTh CBOIO TOYKY 3pEHUSI B YCTHBIX U NMHCbMEHHBIX



TEKCTaX, /1aBaTh MOSICHEHUS 10 XOAY PEIICHHs 3aa4d, KOMMEHTHPOBATh MMOTYYCHHBIN pe3yib-
TaT;

e B x0Je OOCYXJEHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TE€MBI, MPOOIIEMBI,
peraeMoil 3aiauu, BBICKAa3bIBaTh WJIEU, HAIIEJICHHBbIC Ha MOUCK PEIIEHUs, COMOCTaBISATh CBOU
CYXKICHHS C CY)KIEHUSMHU JIPYTHX YYAaCTHHKOB AHMANIOTa, OOHAPYKUBATH Pa3IUUYHe M CXOJICTBO
MO3UIHI, B KOPPEKTHON opMe HOpMyIHpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

® TIPEICTaBIATh PE3YNbTAThl PEIICHUs 3aJadd, dKCIEPUMEHTa, MCCICIOBAaHUS, MPOCKTA,
CaMOCTOSITENILHO BBIOMpATh (OopMAT BHICTYIUICHHS C YIETOM 3a/1ad Mpe3eHTallul U 0COOeHHO-
CTEU ayUTOPUH;

¢ T[IOHMMATH U UCIOJIH30BATH MPEUMYIIECCTBA KOMAHIHOW U WHAUBHIYaTLHON pabOThI IpH
pelIeHnH y4eOHBIX MaTeMaTHIECKUX 3a/1a4;

® [PUHMMATH 1LI€JIb COBMECTHOH AEATEIbHOCTH, IUIAHUPOBATH OPraHU3aLUI0 COBMECTHOM
paboThl, pacupenesaTh BUABI padoT, T0rOBaprUBaThCs, 00CYKIaTh MPOIIECC U Pe3yabTaT padoTHI,
0000111aTh MHEHUS HECKOILKUX JIOAEH;

® y4acTBOBAaTh B IPYNIOBBIX (popmax paboThl (00CYKIeHUs, 0OOMEH MHEHHUSIMHU, MO3TOBBIC
HITYPMBI U APYTHE), BHIIOIHATH CBOIO YacTh paboOThl M KOOPJIMHUPOBATH CBOU ACUCTBHUS C JIpY-
TUMH YJIEHAMH KOMAaH]Ibl, OIIEHUBATh KA4eCTBO CBOETO BKJIAJa B OOMIMIA MPOIYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYACTHUKAMU B3aWMO/ICHCTBUA.

PeryasiTuBHbI€ YHUBeEPCAJIbHbIE Y4eOHbIe 1eCTBUSA

Camoopranu3anus:

® CaMOCTOSITENIbHO COCTaBIISAThH IUJIaH, aJTOPUTM pEIICHUs 3aAadyu (WIK ero 4acTh), BHIOH-
paTh cocod pemieHus ¢ y4€TOM UMEIOUINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apry-
MEHTHUPOBATh U KOPPEKTHPOBATH BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:

® BIAJETh CHOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI TPOIECca W Pe3ylibTara pPerICHUS
MaTeMaTHUYeCKOM 3aJ1auu;

® IpPEABUJETh TPYAHOCTH, KOTOPbIE MOTI'YT BO3HHMKHYTh IPU PELICHUU 337a4H, BHOCUTH
KOPPEKTUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENTLCTB, HAWJCHHBIX OIMIUOOK, BHISBIICH-
HBIX TPYJIHOCTEW;

® OIICHUBAaTh COOTBETCTBUE PE3YJIbTATA JIEATEIbHOCTU IMOCTABIECHHON LEIH U YCIOBUSIM,
OOBSCHATH MMPUYUHBI JOCTHKCHHUSI WIIM HEJIOCTHIKEHUS 1[EJTH, HAXOIUTh OIHUOKY, 1aBaTh OLICHKY
MpUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHBIE pe3yabTaThl OCBOEHUSI MPOTpaMMbl y4eOHOTO Kypca K KOHIy oOyueHus B 7
KJjlacce:

Yucia v BBIYUCTCHUA

BoimonHATh, coueTast ycTHbIE M TUChbMEHHBIE TPUEMBI, apuMeTHuyecKue JeiHCTBUS ¢ paluo-
HaJbHBIMHU YHUCIIAMHU.

HaxoauTh 3Hau€HHs YUCIIOBBIX BBIPAXEHHM, MIPUMEHITh pa3HOOOpa3HbIe CIIOCOOBI U TpUE-
MBI BBIYHCIICHUS 3HAYCHUN JIPOOHBIX BBIPAKEHUH, COEPKANUX OOBIKHOBEHHBIC U JIECATUYHBIC
JIpoOHu.

[lepexoautb OT oxHOW (hopMblI 3amucu uyucen K Apyroi (mpeoOpa3oBHIBaTh JECATHUHYIO
JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YACTHOCTH B OGCKOHEUHYIO JeCs-
TUYHYIO IpOOBb).

CpaBHMBATh U yNOPSAAOYNBATH PALIMOHAIBHBIE YHACTIA.

OxpyrisTh uncna.

BBINONMHATE NPUKHUIIKY U OLEHKY pe3yJIbTaTa BBIYUCICHUH, OLICHKY 3HAaY€HUN YHCIIOBBIX BbI-
paxeHui. BBIOIHATH IEUCTBHS CO CTENEHIMU C HATYPaJIbHBIMU ITOKA3aTENSIMU.



IIpuMeHsITh IPU3HAKK JEIUMOCTH, Pa3I0KEHUE HA MHOKUTENH HaTypaJIbHbIX YHCEIL.

Pemarps nmpakTUKO-OPHMEHTHPOBAHHBIE 3alayM, CBA3aHHBIC C OTHOLICHHEM BEJIMYUH, IIPO-
HNOPLUUOHAIBHOCTBIO BEJIMYHH, MPOLIEHTaMHU, UHTEPIPETUPOBATh PE3YJIbTAaThl PELIECHUS 3a4ay C
y4€TOM OI'paHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU PacCMATPUBAEMBIX OOBEKTOB.

Auredpanyeckue BbIPasKeHUs!

Hcnonb30Barh anredpanyeckyro TEPMUHOIOTHIO M CUMBOJIMKY, IPUMEHATh €€ B Ipolecce
OCBOCHMS yu4eOHOTO MaTepuaa.

HaxonuTs 3HaueHus1 OyKBEHHBIX BBIPAKEHUI MTPH 3aJaHHBIX 3HAYEHUSAX IEPEMEHHBIX.

BeimonuaTe npeoOpa3oBaHusl LENOTO BBIPAKEHUS B MHOTOWIEH NPUBEACHUEM MOJOOHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINONHATE YMHOXKEHHE OJHOYJIEHA HA MHOTOYIEH M MHOIOYJI€HAa Ha MHOTOYJIEH, IpUMe-
HATHh (POPMYJIBI KBaJpaTa CyMMBI M KBaJlpaTa pa3HOCTH.

Ocy1ecTBIATh pa3iokKeHNe MHOTOWICHOB HA MHOXKHMTEIH C TIOMOIIBIO BEIHECEHUS 33 CKOO-
KU OOILEro MHOKUTENS, IPYNIUPOBKH CIIaraeMbIX, IPUMEHEHHUs (HOPMYN COKPAIIEHHOTO YMHO-
KEHUS.

[TpumMensaTH IpeoOpazoBaHKUss MHOTOWIEHOB JUI PELIEHUs Pa3IMYHbIX 3a7ad U3 MaTeMaTHKH,
CMEXHBIX IIPEMETOB, U3 PEAlbHON IIPAKTUKHU.

Hcnons30BaTh CBOWMCTBA CTENEHEW C HATypaJbHBIMHU IOKa3aTEIsIMHU ISl TIpeoOpa3oBaHMs
BBIPAKCHU.

YpaBHeHHsI M HEPABEHCTBA

Pemrats nuHElHbIE ypaBHEHUS ¢ OAHOW IIEPEMEHHOM, IPUMEHss MPaBWIA [IEpEeXoaa OT UC-
XOJIHOTO YPAaBHEHHUs K paBHOCWIBHOMY eMy. [IpoBepsTh, ABISAETCS U YNCI0 KOPHEM YPaBHEHUH.

[TpumensTh rpadudeckre METObI P PEIICHUH TMHEHHBIX YPAaBHEHUH U UX CHCTEM.

[TonGupats mpuMepsl Map YuCel, SBISAIOLIMXCS PEIIEHUEM JIMHEWHOTO0 YpaBHEHHs C ABYMs
NIEPEMEHHBIMH.

CTpouTh B KOOPAUHATHON IIOCKOCTH I'pauK JIMHEHHOTO ypaBHEHMs C JBYMs IEPEMEHHBI-
MH, MIOJIB3YSICh I'PpaUKOM, TPUBOAUTEH PUMEPHI PELICHUS YPAaBHEHHUS.

Pemate cuctemsl ABYX JIMHEHHBIX YPABHEHUH C IBYyMs MEPEMEHHBIMHU, B TOM 4Hcie Tpadu-
YECKHU.

CocTaBisiTh U pelIaTh JUHEHHOE YPaBHEHUE WJIM CUCTEMY JIMHEHHBIX YPaBHEHHU MO YCIO-
BHUIO 3a/1a4¥, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M IOIY4YEHHBIN pe3yibTar.

DOyHKIUA

N300pakaTh Ha KOOPAUHATHOM MPSAMON TOYKH, COOTBETCTBYIOIINE 3aJJaHHBIM KOOPMHATAM,
Jy4H, OTPE3KH, UHTEPBaJIbl, 3a[IMChIBATh YNCIOBBIE IPOMEXKYTKU Ha alredpandeckoM s3bIKe.

OTmeyaTh B KOOPAMHATHOM MJIOCKOCTU TOYKHU I10 33JaHHBIM KOOpAWHATaM, CTPOUTH Tpadu-
Ku THHEHHBIX QyHKIHA. CTpouTh rpaduk GyHKIuU y = |x|.

OnuceIBaTh ¢ MOMOUIBIO (PYHKIUH N3BECTHBIE 3aBUCUMOCTH MEKIY BEIMUYMHAMU: CKOPOCTbD,
BpEMsl, pacCTOsIHUE, 1I€Ha, KOJUYECTBO, CTOMMOCTb, IPOM3BOAUTEILHOCTh, BpeMsl, 00BbEM pabo-
THI.

HaxonuTs 3HaueHune QyHKIMM 110 3HAYEHUIO €€ apryMeHTa.

[TonumaTth rpaduueckuii cnoco0 MpencTaBIeHUs U aHanu3a MHPOPMaIUK, U3BJIEKaTh U MH-
TEpIPETUPOBATh UH(OPMALIMIO U3 IPa(hMKOB PEAIbHBIX IPOLIECCOB U 3aBUCUMOCTEH.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS MPOTpaMMbl y4eOHOTrO Kypca K KOHIy oOyueHus B 8
KJjlacce:

Yucja 1 BBIYUCJIEHUS

Hcnonp30BaTh HaYaJIbHBIE MPEICTABICHUS] O MHOXKECTBE I€MCTBUTENBHBIX YHCEI IJIsl CPaB-
HEHUS, OKPYTJICHUS U BBIYMCICHHM, H300paKaTh JCHCTBUTENbHBIC YMCIIA TOYKAMH Ha KOOPIH-
HAaTHOU MPSIMOM.



[TpumMeHsATH IOHATHE apUPMETUYECKOTO KBAIPATHOTO KOPHS, HAXOIUTh KBaApaTHbIE KOPHH,
UCIIOJNIB3YS MPU HEOOXOJUMOCTH KaJIbKYJISITOP, BBIMOJHATH MPeoOpa3oBaHusl BBIPAKEHUH, CO-
JIepKalUX KBaJAPaTHBIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp30Bath 3aucH OOJIBIINX U MaJIbIX YUCEN C IOMOIIbIO JECATUYHBIX Apo0el U crere-
Hel yucna 10.

AsiredOpanyeckue BbIpasKeHU s

[TpuMeHSATh MOHATHE CTENEHU C IIeNBIM IOKa3aTesIeM, BBIMOIHATh MPEoOpa3oBaHMs BbIpa-
JKEHUU, COIepKAIINX CTEIIEHU C LEIbIM IT0Ka3aTeseM.

BBINONHATE TOX/AECTBEHHBIE MPEOOPa30BaHMsl PAllMOHAIBHBIX BBIPAKCHUI HAa OCHOBE Ipa-
BUJI IeCTBUI HaJl MHOTOUJICHAMH U alredpandecKuMu ApOOSIMHU.

PackianpiBath KBaApaTHBIN TPEXUIIEH HA MHOXKUTENH.

[TpumensTh npeoOpa3zoBaHus BhIPAXKEHUN IS PEIICHUs] Pa3IMYHBIX 3a7ad U3 MaTeMaTHKH,
CMEXHBIX IIPEAMETOB, U3 pEAIbHON IIPAKTUKHU.

YpaBHeHHsI 1 HEPABEHCTBA

Pemiate nuHeliHble, KBaJipaTHbIE YPAaBHEHMS U PAlMOHAIbHBIC YpaBHEHUs, CBOJSILIUECST K
HUM, CUCTEMBI IByX YPAaBHEHUU C IBYMsI [IEPEMEHHBIMH.

[IpoBOAUTH NPOCTEHIINE UCCIEAOBAHUSA YPABHEHUM M CUCTEM YpaBHEHHUH, B TOM 4YHCIIE C
pUMEHEHHEM TpaduiecKuX MpeacTaBlIeHUl (YCTaHABIUBATh, UMEET JIM YpaBHEHUE WU CHCTE-
Ma ypaBHEHMI pELIEHHUs], ECIIM UMEET, TO CKOJIBKO, U IPOUEE).

[TepexoauTh OT cloBeCHON (HOPMYTUPOBKHU 3a7aud K €€ alreOpandecKol MOJETH C IMOMO-
IIbIO0 COCTABJIEHUS YpaBHEHMUS WJINM CUCTEMBl YPAaBHEHUM, UHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33Ja4y MOJTYYEHHBIN pe3ybTar.

IIpuMeHTh CBOMCTBA YMCJIOBBIX HEPABEHCTB JUIsl CPAaBHEHMS, OLEHKU, pElIaTh JMHEHHbIE
HEPAaBEHCTBA C OJHON NMEPEMEHHON U UX CHUCTEMBI, 1aBaTh rpa@MuecKyro UIUTIOCTPALIMI0 MHOXKe-
CTBA PELICHUI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUT

[ToHrMaTh ¥ UCTIONB30BaTh (PYHKIIMOHAIBHBIC OHATHS U SA3bIK (TEPMUHBI, CHMBOJINYECKHE
0003Ha4YeHUs), ONPEENITh 3HaUeHHE (PYHKIIMH 10 3HAUEHUIO apryMEeHTa, OMpEeaTh CBOWCTBA
dynkmun o eé rpaduxy. CTpouTs rpaduKy dMeMeHTapHBIX GYHKIW BUga: y = £ x , y = x2
y =x%, y =1, y = |x|, OnmiCHIBATH CBOICTBA YHCIOBO (YHKIHH 110 e& TpaduKy.

[IpenmeTHbie pe3ysibTaThl OCBOCHUS MPOrpaMMbl Y4eOHOIO Kypca K KOHIy oOydeHus B 9
KJ1acce:

Yuciia 1 BBIYMCTICHUSA

CpaBHUBaTh U YNOPSA0UYNBATH PALIMOHAIBHBIE U HPPALIMOHAJIBHBIE YUCIIA.

Beimonuate apudmernueckue AEHCTBUS C PALMOHAIBHBIMHM YHCIIaMH, COYETasl yCTHbIE U
IUCbMEHHBIE TIPUEMBI, BHIIIOJIHATH BEIUMCIIEHHS] C UPPALMOHAIbHBIMH YUCIIAMHU.

HaxonuTe 3Ha4eHHs CTENEHEW € LENBIMU MOKA3aTesIMU U KOPHEH, BBIYMCIIATH 3HAYCHUS
YUCJIOBBIX BBIPAKEHUM.

OKpyriATh NEHCTBUTEIBHBIE YUCIIA, BBIIIOJIHATh IPUKUAKY PE3yJbTaTa BBIYMCICHUH, OLCH-
KY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHHsI M HEPABEHCTBA

Pemrate JIMHEWHBIE U KBAaIpaTHBIE YPABHEHUS, YPABHEHUS, CBOIAIIMEC K HUM, IIPOCTEUIINE
JIPpOOHO-pallOHANIbHBIE YPABHEHUS.

Pemrate cuctembl ABYyX JIMHEHHBIX YPaBHEHHUM C JBYMs IIEPEMEHHBIMU M CUCTEMBI JIBYX
YPaBHEHHH, B KOTOPBIX OJJHO YPABHEHUE HE SABJIACTCSA TMHEUHBIM.

Pemate TexcToBbIE 337auM aNreOpanyeckKuM CIIOCOOOM € MOMOIIBIO COCTaBJICHUS! ypaBHE-
HUS WINA CUCTEMBI ABYX YPaBHEHHUH C JBYMsI IEPEMEHHBIMHU.

[IpoBOAUTH MPOCTEHIINE UCCIEAOBAHUSA YPABHEHUM M CUCTEM ypaBHEHHUH, B TOM 4YHCIIE C
IPUMEHEHHEM IpaUUeCKUX MpeCTaBIeHUH (YCTaHaBIMBAaTh, UMEET JIU ypaBHEHHUE WU CUCTE-
Ma ypaBHEHHH peleHus, €ClIi UMEET, TO CKOJIBKO, U ITpoYee).



Pemarp nuHeiiHbIE HEPABEHCTBA, KBaJpaTHHIC HEPABEHCTBA, M300pakaTh peIICHHE Hepa-
BEHCTB Ha YMCIIOBOW NPSMOM, 3aITUCHIBATH PEIICHUE C TIOMOIIBIO0 CHMBOJIOB.

Pemarh cucreMbl TUHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOYAOIINE KBaJIPaTHOE
HEPaBEHCTBO, M300pakaTh pPEIICHUE CUCTEMbl HEPAaBEHCTB HA YUCIIOBOW TPSMOM, 3aIMCHIBATH
pelieHe ¢ TOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEpAaBEHCTBA MPU PEIICHUH Pa3IMYHBIX 33]1a4.

DyHKUMH

Pacrnio3naBath ()yHKIIMM W3y4eHHBIX BHIOB. [I0Ka3bIBaTh CXEMAaTHYECKH PACIIOJIOKEHUE Ha
KOOPAMHATHO#H MIOCKOCTH rpaduKkoB GyHKIMI BUua: y = Ax, y=#Ax +b, y=F£ x,y = ax’ +
bx +c,y=x%,y=1x,y = |x| B 3aBHCHMOCTH OT 3HaueHHi K0O3ODUIHMEHTOB, ONMUCHIBATE CBON-
cTBa (DyHKITHH.

Crtpouth MW u300pakaTb CXeMaTH4YeCKH TpadUKH KBAAPATHUYHBIX (DYHKIMH, ONMUCHIBATH
CBOMCTBA KBaJPATHYHBIX (PYHKITUN 11O UX rpaduKam.

Pacnio3naBath kBagpatudHyo (GyHKIUIO 10 (hopMylie, MPUBOAUTH MIPUMEPHI KBaIPATHUHBIX
GYHKIMA U3 peaTbHOM KU3HU, (PU3UKH, TCOMETPHUHU.

Yuci0BbIe MOCTAEI0BATEIbHOCTH U NPOrpeccHu

Pacrnio3naBath apuMeTHUECKYIO ¥ TEOMETPUUYECKYIO MMPOTPECCHH MPH Pa3HBIX criocobax 3a-
JaHUs. BBIMONHATH BBIYMCIEHUS C HCIOJIb30BaHHEM (GOpMya N-TO wieHa apu(PMeTHYecKOr u
T€OMETPUUYECKON MPOTPECCHI, CyMMBI TIEPBBIX N 4jaeHOB. M300pakaTh 4ICHBI MOCIEI0OBATEIb-
HOCTH TOYKaMH Ha KOOPAMHATHOM TIOCKOCTH. PemaTs 3aqaun, CBsI3aHHbIC C YUCIOBBIMH TTOCHIE-
JIOBaTEIILHOCTSIMHU, B TOM YHCJIE 3a7]a9l U3 PEaTbHOU KU3HU (C MCIIOIBb30BAaHUEM KaJIbKYJISATOPA,
U(PPOBBIX TEXHOJIOTUH).



TEMATHYECKOE INTAHUPOBAHUE

8 KUIACC
Tema Koa-Bo | DuexTpoHHble (HH(ppPOBHIE)
4acoB o0pa3oBaTejibHbIE pecypchl
bubmunoreka LIOK
[ToBTOpenue kypca anreOps 7 Ki1acca 4 hitps://m.edso0.ru/7f417af8
bu6mmoreka [IOK
['masa |. Hepasencrsa 19 https://m.edsoo.ru/7f417af8
I'maBa Il. ITlpubnuxeHHbIC BEIYUCICHUS 9 Eﬁgg?lﬁeeziiorﬁﬂf 117af8
bubnmoreka [JOK
I'maa 1. KBanpaTHbie kopHH 16 https://m.ed S(])_E).ru 7f417af8
bu6nuoreka [IOK
I'maBa IV. KBagparusie ypaBHEHUS 22 https://m.edscﬁ).ru/7f417af8
bu6nuoreka [IOK
['nasa V. Keanpatianas pynicis 15 https://m.edscﬁ).ru/7f417af8
I'maBa VI. KBagparusie HepaBeHCTBA 11 E:tlgg'?/(;eeliji(]){?rﬁﬂ §417af8
bubmunoreka LIOK
HroroBoe moBTOpEeHHE Kypca anredps! 8 Kiacca 6 https://m.edsoo.ru/7f417af8
Hroro 102
9 KUIACC
Tema Koa-Bo | DuaexkrponHbie (nudpposbie)
4acoB o0pa3oBaTebHbIE Pecypchl
bubmmoreka [JOK
[ToBTOpenue kypca anreOpsl 8 Ki1acca 11 hitps://m.e dS(I)_E).ru /7§419d08
bubmunoreka LIOK
I'naa |. Crenens ¢ paliOHaIbHBIM MOKa3aTeIeM 13 hitps://m.eds00.ru/7§419d08
bubnmoreka [JOK
T'naga 1l Crenennas dymnius 15 https://m.edsg).ru/7f419d08
bu6mmoreka [IOK
Pnaga 1. Tporpeccin 12| https://m edsoo.ru/7f419d08
I'maBa IV. Cnyuaiinbie coObITHS 10 ﬁgggﬁ;;%%igﬁﬁn £419d08
I'naBa V. Cny4aiiHble BEJIMUUHBI 10 ]I‘?tptlggl;l/(r):]eel(ciicﬁ)orllj{ﬂ £419d08
bubmunoreka LIOK
I'maBa VI. Muoxecrsa. Jloruka 13 https://m.eds00.ru/7f419d08
HroroBoe moBTOpeHHE Kypca anredpsl 9 kiacca 15 bubmorexa HOK
https://m.edsoo.ru/7f419d08
Hroro 99
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I'PA®UK ITPOBEJEHUSA KOHTPOJIbBHBIX PABOT

8 KIIACC

Pa3nes mporpamMMbl 4 B KOHTPOJIS

IIpuMepHBIE CPOKHU
NPOBECHUs

IToBTOpeHune kypca anredpsl / Kiacca

— BxooHas koHmponvHas paboma

2 Heqens CeHTSAO0ps

I'naBa |. HepaBencTBa

— Kontponbnas pa6ora Ne 1 mo teme «HepaBeHncTBa»

3-s1 HeZlemsl OKTAOPS

I'nasa Il. Ilpudau:xeHHbIe BBIYUCTEHHUS

— Kontponbnas pabota Ne 2 o teme «[IpubnvxeHHbIC BEIYUCICHUS»

2-s1 Hey1eTsl HostOpst

I'maBa |1l. KBagpaTHbie KOpHH

— Ilpomesicymounas koHmponvHas paboma

2-s1 HeJens AeKaopst

— Kontponbnas padora Ne 3 mo teme «KBanpaTHbie KOpHI»

3-s1 Henlens THBaps

I'nasa IV. KBagpaTHble ypaBHeHH sl

— KonTponbhas pabota Ne 4 o reme «KBagparHbie ypaBHEHUS»

1-1 nHenens mapra

I'nasa V. KBaaparuunasi pyHkuus

— Kontponbnas padota Ne 6 mo Teme «KBanpaTtnunast GyHKIIHS»

1-s Henens anpens

I'naBa V1. KBagpaTHble HepaBeHCTBa

— KonTponbhas pabota Ne 7 o reme «KBagpaTHble HepaBeHCTBa»

1-g Henens mas

HToroBoe moBTopeHmne Kypca aiaredpnl 8 kiiacca

— Umoeosas konmponvHasa paboma

3-g Henels Mast

9 KJIACC

Pa3nen nporpaMMbl U BUJ KOHTPOJIA

IIpumepHbIE cpo-
KM IIPOBeCHHU S

IToBTOpenune kypca anredopsl 8 kiacca

— Bxoonas xonmponvuas paboma

2 Henens CeHTA0ps




I'nasa |. CteneHsb ¢ paniMoHAJIbHBIM MOKa3aTejeM

— Kontponbnas padota Ne 1 mo teme «CTerneHp ¢ paliioOHaIbHBIM 10-

3-51 HeZenst OKTAOPS
KazaTenem»

I'nasa Il. Crenennas pyHKuus

— KontponbHas padota Ne 2 o teme «CreneHHas QyHKITUS» 2-s Hepiensl HosIOpst

I'nasa I1l. IIporpeccun

— Ilpomesicymounas konHmponvuas paboma 2-s1 Heens AeKaops

— Kontponbnas padota Ne 3 mo teme «IIporpeccun» 3-s HeZleNs THBaps

I'nasa V. Ciay4aiinbie coObITHS

— KonTponbhas pabota Ne 4 no reme «CiydaifHbie COOBITHS 1-1 Henens mapra

I'maBa V. Ciny4aiiHble BeJIH4MHBI

— Kontponbnas padota Ne 6 mo Teme «CiyualiHple BETUIHHBD) 1-1 nenens anpens

I'nasa VI. MuoxectBa. Jloruka

— KontponbHas pabota Ne 7 mo reme «MHuoxkecTBa. Jloruka 4-g Henens anpens

HTorosoe noBropenue Kypca aaredpnl 9 kiacca

— HUmoeosas KOHMpOJIbHAA pa60ma 2-51 HEACIIA MasA
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