MUHUCTEPCTBO MIPOCBEINIEHUA POCCUIICKOM ®EJIEPAIIIN

MunucrepctBo oOpasoBanus UpkyTckoit obnactu
VYnpasnenue oopazoBanus Taiimerckoro paiiona

MKOY COIHLI Ne 14 r. Tajimera

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
PykoBoautens MO 3amecturenb qupektopa  Jupexrop

Tarapuukosa 10.1O. barpanuna O.M. bei6una I1.T".
[Iporokoin 1 ot «29»aBrycr ITporoxoin lot «30aBryct ITpuxaz Ne 260 ot
2023 1. [2023r. «01»centsiops 2023 r.

BbibuHa MonuHa
s TleHHagbeBHa
Iy A1 yTBEpXaat aToT
///f\, 1 [OKyMEHT CBOE
[ vy

aA yaocToBepstoLLei
L noAnucbo

L~ MECTO NoAnMcaHus

2023.11.26 20:29:
27+08'00'

PABOYASI IPOTPAMMA
(ID 292080)

yueOHOro Kypca «AJjredopa»

IUIs 00yJaromuxcs 7-9 kiaccoB

ropoa Taimer 2023



MNOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBISeTCS OAHMM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
o0Opa3oBaHus: OHa 0OecreurnBaeT U3yuyeHHe IPYruxX JUCHUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK M TYMaHUTAPHOTO IIMKIIOB, €€ OCBOCHHUE HEOOXOAMMO JUIS
IPOJIOJDKEHHS 00pa30BaHMs M B TIOBCEIHEBHOM X13HH. Pa3BuTne y o0ydaromuxcs
HAYYHBIX NPEICTABICHUA O TNPOUCXOXKACHUU M CYHUIHOCTH anreOpanmyecKux
a0cTpakuuii, cioco0e OTpakeHUsI MaTEMAaTUYECKON HAYKOH SIBJICHUI U MPOLIECCOB
B IpHUpOJIe W OOILIeCTBE, POJIM MaTEMaTHYECKOTO MOJEIMPOBAHUS B HAyYHOM
MIO3HAHWU U B MIPAKTHUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PCHHUS
Y Ka4eCTB MBIIIICHHS, HEOOXOIUMBIX UIS aIallTallid B COBPEMEHHOM LU(POBOM
obmectBe. M3ydenue anreOpbl oOecneunmBaeT pa3BUTHE YMEHHUs HAOIIONATh,
CpaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBILIUICHUS,
CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOHM JICHCTBUS W BBIBOJBI,
dopmynupoBath yTBepkaeHU. OcBOEeHUE Kypca aaredpbl o0ecneunBaeT pa3BUTHE
JIOTHYECKOTO MBIIUICHUS! OOYYaIONINXCSA: OHU WCIONB3YIOT JIeAyKTUBHBIC |
MHIYKTUBHBIE PACCYXACHUS, 0000IIEHNEe 1 KOHKPETH3AIHI0, abCTparupoBaHue u
ananmoruto. OOyueHwe  anreOpe  TpeArnonaraeT  3HAYUTEIbHBIH  00BEM
CaMOCTOSATEJIbHOM  JeSITEIbHOCTH  OOYYaIOUIMXCS, IO3TOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SBISETCS peann3alueil 1esTeNbHOCTHOTO MPUHIIUIA 00YUYEeHHUS.

B crpykrype mnporpamMmbl ydeOHOTO Kypca «Anredpa» uisi OCHOBHOTO
o0rmiero o0Opa3oBaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEPKATEIbHO-METOINYECKHE
nuHUK: «Yucaa U BEIYUCIEHUS», «Alredpandeckrue BhIpaKEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxknmas W3 3TUX COAEpKaTEIbHO-METOIUYECKUX
JMHUAN Pa3BUBACTCS Ha MPOTSHKEHUU TPEX JIET U3YyUCHHS Kypca, B3aMMOACUCTBYS C
ApYTUMHU €ro JuHusSMH. B Xoze wu3ydeHuss ydeOHOro Kypca OOy4aromumcs
HOPUXOAUTCS JOTMUYECKH PACCYXkJIaTh, HCIOJB30BaTh TEOPETUKO-MHOKECTBEHHBIH
s3bIK. B CBSI3M ¢ ATHM B mporpammy ydeOHOTO Kypca «Anredpa» BKIIOYCHBI
HEKOTOpPhIE OCHOBBI JIOTWKH, TIPEACTABICHHBIE BO BCEX OCHOBHBIX pasjelax
MaTeMaTH4eCKOro 00pa3oBaHMs U CIOCOOCTBYIOLIME OBJIAJCHUIO 00YyYarOLMMUCA
OCHOB  YHHBEPCAJbHOIO  MaTemaTthdyeckoro s3bika. ConepikaTeslbHOW U
CTPYKTYPHOI 0COOEHHOCTBIO yueOHOro Kypca «AunreOpa» SBISETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conepxanvie JuHUU «YuClia W BBIYUCICHUS» CIYKUT OCHOBOW JIJIst
JanbHEHIIEero U3y4eHuss MaTeMaTHKH, CIOCOOCTBYET Pa3BUTUIO Y OOYyYaroIIUXCs
JIOTMYECKOTO MBIIIICHHS, (POPMUPOBAHUIO YMEHUS MOJB30BaThCs AITOPUTMAMHU, a
TaKXKe MPUOOPETEHUIO TPAKTUYECKIX HABBIKOB, HEOOXOIMMBIX ISl TOBCEAHEBHOI
KU3HU. Pa3BuTHE NMOHATHA O YMCIE HAa ypPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs
CBSI3aHO C PAIMOHATHHBIMU ¥ HPPANUOHATBHBIMH YHCIAMH, (HOpPMUPOBAHUEM



IPEACTABICHUA O JEHCTBUTEIBHOM 4YHCIE. 3aBEpUIEHUE OCBOEHHS YHUCIOBOU
JIMHUY OTHECEHO K CpeaHeMy 001IeMy 00pa30BaHHIO.

Copeprkanue AByX anreOpandecKux JIMHAN — « ANTeOpandecKue BhIPAKEHUSD)
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Y OOydaroluXxcs
MaTEMaTHUYECKOI0 amnmnapara, HeoOXOJUMOTro IJsl PELIEHUs 3aJad MaTeMaTHKH,
CMEXHBIX TPEAMETOB U MPaKTUKO-OPUEHTUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOTO 00I1Iero o0pa3oBaHus Yy4eOHBIM MaTepHal TPYNIHPYETCS BOKPYT
palMOHaIbHBIX BBIpaKEHUH. AnreOpa JEMOHCTPUPYET 3HAUYEHUE MAaTEMaTHUKU Kak
A3bIKa JUISI TOCTPOEHUS] MaTeMAaTUYECKUX MOJENEH, OINMCAaHUS IPOLECCOB U
SBJIEHUN peanbHOro Mupa. B 3amaum oOyueHust anreOpe BXOAAT TaKkxke
JalbHElIee pa3BUTHUE ANTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HH(OPMATUKH, U OBJAJCHUE HABBIKAMU
JNEeAYKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBaHne cUMBOJBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUs, CHOCOOHOCTEN K MAaTEMAaTUYECKOMY TBOPUYECTBY.

Conepxanne (pyHKIIMOHATBHO-TPA(UIECKON JIMHUU HALIEJICHO Ha MOJIy4YeHHE
oOy4aromuMucs 3HaHUM 0 (PYHKUIMAX KaKk BaKHEWIIEH MaTeMaTH4eCKONW MOJeNu
JUISL OTIMCAHUS M UCCIIEIOBAHMs Pa3HOOOPa3HBIX MPOIECCOB U ABJICHUN B MPHUPOJIE
u oduectBe. M3yueHue marepuana CHocOOCTBYET Pa3BUTHIO Y OO0ydaromuxcs
YMEHHMsI UCNOJIb30BaTh Pa3JINYHbIC BHIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CIIOBECHBIE, CHMBOJIMYECKHE, TpaduyecKkue, BHOCUT BKIaJ B (OPMUPOBAHHE
NPECTaBICHUNA O POJIM MATEMATUKH B PA3BUTUU LIUBUIN3ALUHU U KYJIbTYPHI.

CornacHo yueOHOMy IUIaHy B 7-9 Kkjaccax u3ydaercs Y4YeOHBIH Kypc
«Anrebdpa», KOTOPBIM BKIIOYAET CIEAYIOLIME OCHOBHBIE Pa3felibl COAECpPKAHUS:
«Yucna W BBIUMCIEHUA», «ANreOpanyeckue BbIPAXEHUS», «YPaBHEHUS U
HEPaBEHCTBa», « DYHKIIUI.

Ha u3yuenue yueOHoro xypca «Anredpa» orsoautcs 340 gacos: B 7 Kiacce
— 102 ygaca (3 gaca B Henento), B 8 kinacce — 136 gacoB (4 yaca B HeJen0), B 9
kiacce — 102 yaca (3 yaca B HeIeIi0).



COJEPXKXAHME OBYUYEHUA
7 KIIACC

Yucaa v BBIYMCICHUSA

Jpo6u OOBIKHOBEHHBIE M JECATHYHbBIC, MEPEX0] OT OJHON (HOpMBI 3amucu
npobeit k gpyroi. IloHsTHe palMOHAIBLHOTO 4YHUCHA, 3alldCh, CpPaBHEHHE,
yHOpSAIOYMBAHUE  pAlMOHAIBHBIX 4uceln. ApudmeTndeckue JEUCTBUS C
palMOHAIBHBIMUA YKCIIaMH. Pelenue 3apad u3 peaslbHOW NPAKTUKW HA 4acTH, Ha
Ipoowu.

CreneHb C HaTypaJlbHBIM T[IOKa3aTeJeM: OIpejesieHue, MpeoOpa3oBaHue
BBIPOKEHHUI HA OCHOBE OIpE/IeNICHHUs, 3auch 00IbIMX uncel. [IporeHTsl, 3anuch
IPOLIEHTOB B BHUJE ApoOH U ApoOH B BHUJAE MPOLEHTOB. TpH OCHOBHBIC 33Ja4yH Ha
IIPOLIEHTHI, PEIICHNE 33124 U3 PEaJIbHOU ITPAKTUKH.

[IpumMeHeHne TPU3HAKOB  JEIMMOCTH, pA3JI0KEHUE Ha  MHOXKHUTEIH
HaTypaJIbHBIX YUCETL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HClIe TpsiMas W oOpaTHas
IPONOPLUHOHAIBHOCTH.

Asre0panyecKue BbIPpaKeHUs

[IepeMeHHBIE, YNCTOBOE 3HAYCHHUE BBIPAKEHUS C IEPEMEHHOMU. JlomycThMbIe
3Ha4YEeHUs NepeMeHHbIX. [IpeacTaBneHne 3aBUCUMOCTH MEXAY BETUYMHAMHU B BUJIE
dbopmynbl. Beruucnenus no popmynam. [IpeodpazoBanue OyKBEHHBIX BhIPAXKEHUH,
TOKJECTBEHHO paBHbIC BBIPAKEHUS, TMpaBUiia NpeoOpa3oBaHUS CyMM U
IPOM3BENICHUH, MpaBUjIa PACKPBITUS CKOOOK U IPUBEICHUS TOTOOHBIX ClIaraeMbiX.

CBOIICTBA CTENEHU C HATYPAIbHBIM MOKA3aTEIEM.

OpHowieHsl U MHOTOWIEHBI. CTeneHp MHOrowieHa. CloKeHue, BbIYUTAHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMysbl COKpPAIEHHOIO YMHOXKEHHMS: KBaApar
CyMMBl M KBagpaT pasHoctu. Popmysia pa3sHOCTM KBaAparoB. Pazmoxenue
MHOI'OYJIEHOB Ha MHOKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUe, KOpEHb YpaBHEHMs, MpaBuia MpeoOpa3oBaHUs YpaBHEHUS,
PaBHOCUJIBHOCTh YPABHEHUU.

JluHeiHOEe ypaBHEHHE C OJHOW NEPEMEHHOM, YHCIIO KOPHEW JIMHEWHOTO
YPaBHEHMS, pELICHHE JIMHEWMHBIX ypaBHEHHU. COCTaBIEHHE YpaBHEHUH IIO
YCJIOBHIO 3a7jauu. PenieHne TeKCTOBBIX 3a/1a4 C IOMOIIBIO YPaBHEHUIA.

JIuneliHoe ypaBHEHUE C IBYMsI IEpEMEHHbIMU U ero rpaduk. CucreMa AByX
JMHEWHBIX YPAaBHEHHMM C JBYMs IEPEMEHHBIMH. PemieHue cucrem ypaBHEHHMU
crnocoboM moAcTaHOBKH. [Ipumepsl pelieHusi TEKCTOBBIX 3ajad C IOMOIIBIO
CHUCTEM YpPaBHEHUM.

DyHKUIMHA



Koopaunara Touku Ha npsiMou. UucnoBele TpOMEXYTKU. PaccTosiHne Mexay
JIBYMsI TOUKaMU KOOPAMHATHOM IIPSMOM.

[IpsimoyronbHas cucrema kKoopauHat, ocu Ox u Oy. Abciucca U opAuHaTa
TOYKH Ha KOOPJIMHATHOM II0cKocTH. [IpuMepsl rpadukoB, 3a1aHHbIX (HOPMYIAMHU.
Utenune rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue ¢ynkuuu. [paduk
¢ynkun. CoiictBa Qpyukiuil. Jluneitnas ¢pyukmus, e€ rpadux. I'paduk Gynkunn
y = [x|. I'paduueckoe perieHne NTMHEWHBIX ypaBHEHWHW U CHCTEM JIMHEMHBIX
YPaBHECHUU.

8 KUIACC

Yucna v BBIYMCICHUSA

KBanpatubeiii kopeHb u3 uucia. [loHstue 00 uUppaMOHATBLHOM YHUCIIE.
JlecsiTuunble TpUOIMKEHUST HppalMOHANTbHBIX yrcen. CBolicTBa apu(MeTHIeCKuX
KBa/IPAaTHBIX KOPHEW U X MPUMEHEHHE K MPe0oOpPa30BAHUIO YMCIOBBIX BBIPAKEHUN
Y BBIYUCJIEHUSAM. [[€MICTBUTEIbHBIC YUCTIA.

Crenens ¢ HenpIM oKas3aTeneM U e€ ceorictBa. CTaHIapTHAS 3alKMCh YHUCIA.

AsredOpandecKue BbIPAKEHUS

KBagpaTHbpii  TpEXuieH, pas3ioKEHHE KBAAPATHOIO  TpEXwieHa Ha
MHOKHTEJIH.

Anrebpanueckass apoOb. OCHOBHOE CBOMICTBO aireOpandeckoi JapoOwu.
CnoxxeHue, BBIYMTAHHE, YMHOXXEHHE, JCJICeHHE ajreOpauvyeckux JIpoOeu.
PanronanbHbie BhIpaXKEHUS U UX TPE0OpPa3OBAHMUE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Qopmyna KOpHEW KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pelienue ypaBHEeHHM, CBOIAIIMXCS K JIMHEWHBIM M KBaJIPAaTHBIM.
[Ipocreiime npoOHO-palOHAIBHBIE YPABHEHHUS.

['padmyeckas uHTEpIpeTals YpaBHEHUH C IBYMsI IEPEMEHHBIMH U CHCTEM
JMHEWHBIX YPAaBHEHHW C JByMs IIepeMEeHHBIMHU. lIpuMmepnl pemienus cucreMm
HEJIMHEWHBIX YPABHEHU C IByMS IEPEMEHHBIMM.

Pemenue TeKCTOBBIX 3a/1a4 aareOpandeckuM CrocoOoM.

HucoBble HEPABEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ 0AHON NEPEMEHHOM.
PaBHOCHMIIBHOCTE HepaBeHCTB. JIMHEHMHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTeMbl IMHEMHBIX HEPABEHCTB C OJJTHON MEPEMEHHOM.

DyHKIUU

[Monsitue ¢ynkuuu. OOIacTh ompeAeneHuss U MHOXKECTBO 3HAYCHHM
dbynkiuu. CiocoOsl 3a1aHus GyHKITUH.

I'paduk ¢ynkumu. Utenuwe cBoicTB GyHKIUU 1o e€ rpaduky. IIpumeps
rpagukoB QyHKIIHHI, OTpaKAIOMIMX PeaIbHbIE MTPOLIECCHI.



OyHKIUY, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYI MPOMOPIMOHAIBHEIC
3aBHCHMOCTH, UX rpadukn. Oyrkimn y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pelIEeHNE YPABHEHUN U CUCTEM YPABHEHHUM.

9 KJIACC

Yucsia ¥ BbIYMCICHUS

PanmonanpHpie 4Kcna, UppallMOHAIBHBIE YHCIIa, KOHEYHBIE U OECKOHEUHBIE
JecsITUUHbIe ApoOU. MHOXKECTBO IEHCTBUTENBHBIX YHUCEN, AEHCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHble JAeCITUYHbIe aApoOu. B3auMHO OIHO3HAYHOE COOTBETCTBHE
MEKly MHOKECTBOM JICUCTBUTEIIBHBIX YHCENI U KOOPAUHATHON MPSMOU.

CpaBHeHHE JIEHCTBUTENIBHBIX 4YHCeNl, apu(MeTnyeckue HAEWCTBUA C
JEHUCTBUTEIIbHBIMHU YHCIIAMH.

Pa3Mmeppl OOBEKTOB OKPYXKAIOLIETO MHpa, AJIUTEIBHOCTh IPOLECCOB B
OKPY’KaroIEM MHUpE.

[TpubnmxEéHHOE 3HAUEHUE BEIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u orieHka pe3yJbTaTOB BEIYMCIICHUM.

YpaBHeHUS U HEPABEHCTBA

JluneriHoe ypaBHEeHUE. Pellienre ypaBHEHN M, CBOAAIIMXCS K JIUHEWHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOMSIIMXCS K KBaJApPaTHBIM.
bukBangparHoe ypaBHeHue. lIpumepsl pemieHuss ypaBHEHUNM TPETbEU M 4ETBEPTOU
CTEIIEHEN PA3JI0KEHUEM HA MHOKUTEIIN.

Pemenune npoOHO-panMoOHaNbHBIX ypaBHEHMU. PellieHue TEKCTOBBIX 3azad
areOpanvyeckuM METO/I0M.

VYpaBHeHHe ¢ ABYyMs NEPEMEHHBIMU U ero rpaduk. Pemienue cuctem IBYX
JIMHEWHBIX YPABHEHUM C IBYMS IIEpEMEHHBIMU. Pellienne cucrteM IByX ypaBHEHHH,
OJIHO U3 KOTOPBIX JIMHEWHOE, a JApyroe — BTOpoil creneHu. ['paduueckas
VHTEPIPETALAsl CHCTEMbl YPABHEHUM C IBYMs IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a71a4 aare0panyeckuM CrocoooMm.

YucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM NEpeMeHHOU. Pemrenne cucrem
JMHENHBIX HEPAaBEHCTB C OJHOM IepeMeHHOW. KBaapaTHble HepaBeHCTBA.
I'papuyeckas MHTEpIpETalMs HEPABEHCTB M CHCTEM HEPABEHCTB C JIBYyMs
IIEPEMEHHBIMH.

DyHKIUU

KBanpatnunas ¢ynkuus, e€ rpaguk u cBoiictBa. IlapaGona, koopauHaThl
BEPILMHBI 1apadoJIbl, OCb CAMMETPUHN NapadoJIBbL.

Ipadukn byrkmmit: y =kx, y=kx + b, y=k/x, y=x3, y =Vx, y = x|, u ux
CBONCTBA.

Yucii0BbIe MOCIECA0BATEILHOCTH H IIPOrPECCHU



[ToHsiTHE YMCITIOBOM MOCIENOBATENBHOCTH. 3aJaHUE MOCIEA0BATEIIBHOCTH
peKkyppeHTHOH popMyoit u hopMysiol 1-ro YiIeHa.

Apudmernueckas U reoMerpuyeckas mnporpeccur. PopMyibl #-ro YieHa
apu(PpMETUYECKON U TeOMETPUUECKON MPOTrPECCUil, CyMMbI NIEPBBIX 71 YJICHOB.

N300paxeHne 4YIE€HOB apU(PMETHUECKON W TE€OMETPUUYECKOW MPOTPECCHit
TOYKaMHU Ha KOOPAWHATHOM IUIOCKOCTH. JIMHEWHBIA M 3KCIOHEHUHUAIBHBIA POCT.
CnosxHbIE IPOLIEHTHI.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TIPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIM4yHOCTHBIE pe3yabTaTbl OCBOEHHUS IPOrpaMMbl  yd4eOHOro Kypca
«Anrebdpa» XapaKTepHU3yIOTC:

1) maTpuoTHYecKoe BOCIMTAHHE:

IPOSIBICHUEM HMHTEpeca K IPOLNUIOMY H  HACTOSALIEMY POCCUHCKOMN
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTHXKCHHUSM  POCCUHCKHX
MaTEMAaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K MCIOJB30BAHUIO 3THUX
JOCTHUKEHHUM B IPYTHX HayKaX U MPUKIATHBIX cepax;

2) rpaskIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHMHA U peau3alliu ero
opaB, IMPEACTAaBICHUEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHUPOBAHHUSA
Pa3IMYHBIX CTPYKTYp, SBJIECHUH, POLEAYp IPaKJaHCKOro oOecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO ATHUECKUX MPOOJIEM, CBSI3aHHBIX
C NpPaKTUYECKHUM NPHUMEHEHUEM JOCTHKEHUN HAayKH, OCO3HAaHHEM Ba)XHOCTHU
MOPAJIBHO-3THYECKUX MTPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BOE BOCIIUTAHHUE:

YCTAaHOBKOM HAa aKTMBHOE Yy4YacTHE€ B PCEIICHUH IPAKTUYECKHUX 3a7ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
o0Opa3oBaHMsl HA MPOTSKEHUH BCEW KHU3HU MJSl YCHEHIHOW Mpo¢ecCHOHAIbHON
NESATENIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BbIOOpPOM U
IOCTPOECHUEM MHIUBUAYATbHON TPAEKTOPUHU O0pa30BaHUS U )KU3HEHHBIX IIJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTn4ecKoe BOCIIUTAHHUE:

CIIOCOOHOCTBIO K OSMOIMOHAIBHOMY U  3CTETHUYECKOMY BOCHPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PELIEHUM, pPacCyX AEHUH, YMEHHIO BUJAETbH
MaTEMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHUSA:

OpHUEHTallUe B JI€ATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAYyYHBIX
IPEJICTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MaTEMaTUYECKOW HAyKH Kak c@epbl 4YelloBEYeCKOU
JEATEIBbHOCTH, JTANoOB €€ Pa3sBUTHA U 3HAYUMOCTHU Ul Pa3BUTUS LIMBHIM3ALMM,
OBJIAJICHUEM SI3bIKOM MATEMATHKU U MATEMAaTHYE€CKOW KyJIbTYpPOH KaK CpelCTBOM
NO3HAHWA MHpA, OBJIAJEHUEM IPOCTEHIIMMH HABBIKAMHU HCCIEN0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usuuyeckoe BocnuTaHHMe, (POpMHpPOBAHHE KYJIbTYPHI 3A0POBbSA H
IMOLMOHAJIBHOIO 0J1ATrOMOTyYHA:

TOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKHE 3HAHMS B HHTEPECAX CBOErO
3I0pOBbs, BEAEHUA  370poBOoro oOpa3a JKM3HM  (340pOBOE  IHUTAHUE,
COQJIAaHCUPOBAHHBIM PEKMUM 3aHATUH M OTHAbIXA, peryispHas (usnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediexkcuu, NpU3HAHHEM CBOETO
IpaBa Ha OMIMOKY U TAKOTO )K€ MpaBa JAPYroro YeJI0BeKa;

7) 3K0JIOrHYeCKOe BOCIIMTAHHE:

OpHEHTAllMEe HAa IPUMEHEHNE MAaTEMAaTUYECKUX 3HAHMM JUIS pelleHus 3a1ad
B 00JacTH COXPAaHHOCTH OKpPYXKAIoOLIEH cpeapl, IMJIAaHUPOBAaHUS IOCTYNKOB U
OLIEHKM HMX BO3MOJKHBIX IOCJIEICTBUM JUISl OKPYXKAIOLIEH Cpeabl, OCO3HAHUEM
rI100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U MTyTeH UX PEIICHHUS;

8) aganTanusi K M3MEHAIIUMCS YCJIOBHAM COLMATBHOM M NMPUPOIHOM
cpeabI:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUAX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pEe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUTHCA y OPYTHX JIOJAEH, MpuoOpeTaTh B COBMECTHOW IESTENIbHOCTU
HOBBIC 3HAHUS, HABBIKA U KOMIIETCHIIMH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMU HOBBIX 3HAHWM, B TOM YHUCIE
(dbopMyIupoOBaTh UJIEH, TOHITUS, TUTIOTE3bl 00 00BEKTaX U SIBJICHUSX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIMTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, IUNIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYalUlO, BOCIPUHMMATH
CTPECCOBYIO CHUTYyallMI0 KakK BbI30B, TPEOYIOUIMI KOHTpPMEpP, KOPPEKTUPOBATH
OPUHUMAEMble pelIeHUusT U AeUCTBUs, (OPMYyIHpPOBATh U OLCHUBATh PHUCKU U
HOCNEACTBUSL, (POPMHUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTeIbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JeiicTBUA:

e BBIBJISATH U XaPAKTEPU30BATH CYIIECTBEHHBIE MPU3HAKA MAaTEMATUUYECKUX
00BEKTOB, TOHATHHA, OTHOIICHWA MEXIy MOHATUSAMHU, (DOpMyIUpOBaAThH
ONpEJCICHNUST  TIOHSTUM, YCTAHABIMBATh CYIIECTBEHHBIM  IPU3HAK
KjaccuduKalu, OCHOBAaHUs JJii OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
MPOBOJIUMOTO AaHAJIN3A;

e BOCIpPUHUMATH, (opMymupoBaTh U NPeoOPa3OBBHIBATH  CYXKICHUS:
YTBEPIAUTEIbHBIE W OTPUIIATENIbHbIC, €IUHUYHBIC, YAaCTHbIE U OOIIHE,
YCJIOBHBIE;



BBISIBJSITH ~ MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aHUMOCBSI3M U
npoTuBopeursi B (akTax, MAHHBIX, HAOMIOACHUSX M YTBEPIKICHUSX,
npenjgaraTb  KpUTEpUU AN BBISIBICHHUA ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPEUHH;

JIeJ1aTh BBIBOJBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHAYKTUBHBIX YMO3AKIIOUCHUH, yMO3aKIIIOUEHUH M0 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPXKIEHUH (IIpsIMbIE U OT
IPOTUBHOIO), MPOBOJUTH CAMOCTOSITEJIbHO HECJIOXHbBIE JOKAa3aTeJIbCTBA
MaTeMaTHYeCKUX (PakToB, BBICTpaMBaThb AapryMEHTALUI0, [PUBOAUTH
IpPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIECHNUS;
BbIOUpaTh CrMoco0 pemeHus y4eOHOM 3adaud (CpaBHHUBATH HECKOJBKO
BApHAHTOB pEUICHMs, BHIOMpaTh Hauboiee NOAXOAAIMUNA C y4ETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBhIe uccieaoBaTe/IbCKHeE JeHCTBUA:

WCIIOJIP30BATh BOMPOCHI KaK WCCIIENOBATEILCKUI MHCTPYMEHT MO3HAHUS,
(dopMynupoOBaTh BOIPOCH], (UKCHUPYIOLIUME MPOTUBOPEUUE, MPOOIEMY,
CaMOCTOSITEIbHO yCTaHABIMBATH HMCKOMOE H JlaHHOE, (OPMUPOBATH
THIIOTE3Y, ApTYMEHTHPOBATH CBOIO MO3UIMIO, MHEHHE,

IPOBOJNTH IO CaMOCTOSITEIPHO COCTABICHHOMY IUJIaHY HECTIOXKHBIN
OKCIIEPUMEHT,  HEOOJIBIIIOE  HWCCIAEAOBAaHWUE 1O  YCTAHOBJICHHUIO
0COOEHHOCTEHl MaTeMaTHYECKOro OOBEKTa, 3aBHCHMOCTEH OOBEKTOB
MEXy COOO0M;

CaMOCTOSITENIbHO (POPMYITHPOBATH 0OOOIICHHS U BBIBOJBI IO pe3yJIbTaTaM
POBEAEHHOTO HAOJIOICHNUs, UCCICIOBAHMs, OICHUBATH JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUH;

MIPOTHO3MPOBATh BO3MOXXKHOE DPAa3BUTHE MPOIECCA, a TAKXKE BBIJBUTATH
MIPE/IMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pa6ora ¢ unpopmanmeii:

BBISIBJISITH HEJOCTATOUYHOCTh WU HM30BITOYHOCTh HH(POpPMAIUH, JaHHBIX,
HEOOXOUMBIX JIJIsl pELICHHs 3a/1a4H;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATH WU HMHTEPIPETUPOBATH
UH(POPMAILMIO PA3IMYHBIX BUAOB U (OPM IIPEICTABICHMUS;

BbIOMpaTh (OpMy MNpPEACTaBICHUS HH(POpPMALMM M WUIFOCTPUPOBATH
peliaeMble 3aJaud CXEMaMH{, JuarpaMMamMi, WHOM Trpadukod U uX
KOMOMHAIIUSIMU;

OLICHMBATh HAAEKHOCTh HMH(OpPMALMKU 1O KPUTEPUSIM, IPENTIOKEHHBIM
YUUTENEM WU CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe 1eiCTBHA:



BOCIpUHUMATh M (OPMYJIHUPOBATh CYKJIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIENSIMU OOIIEHHUS, ICHO, TOUHO, TPAMOTHO BBIPaXKaTh CBOIO
TOUKY 3pEHHsI B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
X0y pelIeHus 3a7a9i, KOMMEHTHPOBATh MMOTYYCHHBIN pPe3ybTar;

B X0JIe 00CYKJIeHHS 3a7]aBaTh BOTPOCHI MO CYIIECTBY 00CYKIaEMOU TEMHI,
npo0JieMbl, perraeMoi 3a/1aduu, BbICKa3bIBaTh UJIEH, HAIICJIEHHBIE HA TIOUCK
peIlIeHUsl, COMOCTABIATh CBOM CYXKIEHUS C CYXICHUSMH JPYTUX
YYaCTHUKOB JHAJIoTa, OOHAPYKUBATh PAa3IUYUE M CXOJACTBO TMO3UIHUI, B
KOppEKTHOH Popme popMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKCHHS,;
NPEJICTaBIsITh  pPE3yNbTaThl  pENIeHWs  3a/Jadd,  JKCIepUMEHTa,
UCCIICJIOBaHMsI,  IMPOEKTa,  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C y4€TOM 3a/1a4 MPE3CHTAMU U OCOOEHHOCTEN ay/IMTOPUH;
NOHMMAaTh W WCIOJb30BaTh  MPEUMYIECTBA  KOMAHIHOH W
WHANBUAYAIbHONH palOOThl TpHU pEIICHWH YYeOHBIX MaTeMaTHYECKUX
3ajay;

NPUHUMATH 1€JIb COBMECTHOW JESTENIbHOCTH, TIAHUPOBATh OPraHU3ALINIO
COBMECTHOM palOThI, pachpenensTh BUAbl pabOT, I0TOBapUBaThCH,
00CYXKIaTh MIPOIIECC U Pe3yabTaT paboThl, 000011aTh MHEHHUSI HECKOJIbKHUX
JIIOJICH;

y4yacTBOBaTh B TIpYNNoBbIX (opMax paboTel (oOcyxaeHus, oOMeH
MHEHUSIMH, MO3TOBBIE IITYPMBl U JPYTUE), BBIMOJHATH CBOI YacTb
paboThI U KOOPIAUHUPOBATH CBOM JICHCTBUS C APYTUMHU WICHAMH KOMaH/IbI,
OIICHMBATh KAa4eCTBO CBOETrO BKJIa/a B OOMIMH MPOAYKT MO KPUTEPHSIM,
c(hOpMYyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUSI.

PerynsiTuBHBIC YHHBeEpCcaJbHbIe Yy4eOHbIe NeiCTBHSA
Camoopranusanms:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, QITOPUTM pELICHUs 3aauyd (MU €ro
4acTb), BbIOUpaTh CHOCOO pElIeHHs C YYETOM HMMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATH
BapHaHTHI PEHICHU ¢ Y4ETOM HOBOW MH(pOpMaLIUU.

CaMOKOHTpOJIL, IMOIUOHAJIbLHbIN NHTE/JIEKT:

BJIAJE€Th CHocO0aMU  CaMONPOBEPKH, CAMOKOHTpOJISI —Mpolecca |
pe3ynbTaTa pelieHus MaTeMaTUYeCKOM 3a/1au;

NpEABUNIETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTh MpPHU PEUICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B JIEITEIIBHOCTh HA OCHOBE HOBBIX
00CTOSTENBCTB, HAWACHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;
OIICHMBATh COOTBETCTBHE pe3yibTaTa JAEATEIbHOCTH MOCTAaBICHHOUN LIeTn
U YCJIOBHSIM, OOBSCHATh MPUUYUHBI JOCTHXKEHUS WU HEJIOCTHXKEHUS 11EJIH,
HAXOJIUTh OIMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INNPEAMETHBIE PE3YJIBTATBI

K koniy o0yuenus B 7 KJjacce OOy4arOUIMHCs MOJYYUT CIEIYIOUIUE
pEeIMETHbIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

BrimonHsaTh, coueTass yCTHBIE W THUCHBMEHHBIE TPHEMBI, apuU(PMETUUECKUE
JEUCTBUS C pallMOHAILHBIMU YUCIIAMH.

HaxonuTh 3HAaYeHUS YUCIOBBIX BBIPAKEHHM, MPUMEHSITh pa3HOOOpa3HbIe
CrocoObl U MPUEMBI BBIUUCICHUS 3HAYEHUN NPOOHBIX BBIPAXKEHUH, COAEpHKAIINX
OOBIKHOBEHHBIC U JCCSITUIHBIC APOOH.

[lepexonuTe OT OnHOM (POPMBI 3aUCH YUCEN K Apyro (mpeoOpa3oBbIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECCATHYHYIO, B
JaCTHOCTHU B 0€CKOHEYHYIO ACCATUUHYIO IPOOB).

CpaBHUBATH W YIIOPSIIOYMBATH PAITMOHALHEIE YHCTIA.

OKpyrasTh yKcIIa.

BrIMOTHATE IPUKHUIIKY U OLIEHKY pe3yJIbTaTa BRIYMCICHUHN, OTICHKY 3HAUYCHUN
YUCJIOBBIX BbIpaKEHUI. BBIMOIHATH ACHCTBUS CO CTENEHSIMHU C HATypaJbHBIMU
MOKa3aTeJIsIMH.

[IpumeHATh  TPU3HAKK  JCIUMOCTH, PA3IOXKEHHE HA  MHOXHUTEIHU
HATypaJbHBIX YHCEIL.

Pemate mpakTUKO-OPUEHTHUPOBAHHBIE 33Ja4, CBSI3aHHBIE C OTHOILIEHUEM
BEJIMYMH, MPONOPLUUOHAIBHOCTbIO BEIMYMH, MPOLIEHTAMH, WHTEPIPETHPOBATH
pe3ynbTaThl PelIeHUs 3a/lady ¢ Y4ETOM OrpaHUYEHUH, CBSI3aHHBIX CO CBOWCTBAMHU
paccMaTpuBaeMbIX OOBEKTOB.

AJiredpanyeckue BbIpaKeHUs

Hcnonb3oBaTh anreOpandyecKyt0 TEPMUHOJIOTHIO U CUMBOJIMKY, TPUMEHSTh
e€ B Ipolecce OCBOCHUS y4eOHOro MaTepuarna.

Haxomuth 3HaueHuss OyKBEHHBIX BBIPAKCHUN TPHU 3aJaHHBIX 3HAYCHUIX
MIEPEMEHHBIX.

BremmonHsaTe  mpeoOpa3oBaHWsS — IEJIOTO  BBIPAKEHHS] B~ MHOTOWICH
PUBEACHUEM TTOJIOOHBIX CIATa€MbIX, PACKPHITUEM CKOOOK.

BbINONHAT yMHOKEHHME OJIHOWJIEHa Ha MHOTOWIEH M MHOIro4leHa Ha
MHOTOWICH, TPUMEHATH (DOPMYJIBI KBaJpaTa CYMMBI U KBaJpaTa pa3HOCTH.

OcCymiecTBIATh Pa3ioKEHUE MHOTOYIEHOB HAa MHOMUTEIH C IOMOIIBIO
BBIHECEHUsI 32 CKOOKM OOIIEro MHOXHTEIN, TPYNIUPOBKU  CIIaraeMbIX,
npuMeHeHus1 (OpPMYJT COKPAIIEHHOTO YMHOKEHHUS.

[TpumeHsTh nMpeodpa3oBaHUsl MHOTOWICHOB JJIsi PEUICHUS! Pa3IUYHbIX 3a/1a4
U3 MaTeMaTHKHU, CMEXHBIX TIPEIMETOB, U3 PEATHHON MPAKTUKH.

Hcnonp30BaTh CBOWMCTBA CTEMEHEW C HATypaJbHBIMU TIOKA3aTEIsIMUA IS
npeoOpa3oBaHus BbIpAKEHUH.



YpaBHeHMS U HEpaBeHCTBA

Pemars snMHENHBIE ypaBHEHHsI C OJHOW IIEPEMEHHOM, MPUMEHSs NpaBUia
Iepexo1a OT UCXOAHOTO YPABHEHUS K PAaBHOCHIBHOMY eMy. IIpoBepATs, ABisieTCs
JIM YUCJIO0 KOPHEM YpaBHEHHUS.

[TpumensTh rpaduyeckre METOIbI IPU PEIICHUH JIMHEUHBIX YPaBHEHUN U UX
CHUCTEM.

[Ton6upate mnpuMepbl Map 4YHUCEN, SBIAIOIIUXCS PEIICHUEM JHUHEHHOro
YPAaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpauK JMHEWHOrO YpaBHEHHUS C
JIBYMSI TIEPEMEHHBIMH, MOJIb3YSICh TIpadUKOM, NPUBOAUTH MPUMEPHI PEIICHUS
YPaBHEHUS.

Pewmate cuctemsl 1ByX JTMHEHHBIX YPaBHEHUN C ABYMsI IEPEMEHHBIMH, B TOM
quclie rpaguuecku.

CocraBnsiTh W peniaTh JIMHEMHOE YpPaBHEHUE WA CUCTEMY JIMHEHHBIX
YPAaBHEHMM II0 YCJIOBHMIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a44 IOJyYEHHBIN pE3yJIbTaT.

DyHKIUU

N306paxxath Ha KOOPAUHATHOW MPSMOM TOUKH, COOTBETCTBYIOLIUE 33/IaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KU, HHTEPBAJIbL, 3alIMCHIBATh YUCIOBBIE IPOMEXKYTKH Ha
aNreOpandecKoOM SI3bIKE.

OtmedaTh B KOOPAMHATHOW IMJIOCKOCTH TOYKHM MO 33JlaHHBIM KOOpJMHATaM,
CTpOUTh Tpaduku IUHEHHBIX QyHKIMK. CTpouTh rpaduk GyHKINH Yy = [X|.

OnuceiBaTh C TMOMOIIbIO (GYHKUIMA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMs, PACCTOSIHUE, II€HA, KOJUYECTBO, CTOUMOCTb,
IPOU3BOJUTENLHOCTD, BpeMSl, 00bEM pabOTHI.

Haxoauth 3HaueHne GyHKIIUU MO 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cnocod MpeACTaBICHHUS W aHalU3a MHOOpMauw,
U3BJIEKATh U UHTEPIPETUPOBATH HH(DOpPMAIUIO U3 TpadMKOB PeaIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xonmy oOyuenus B 8 KJjacce OOyJaronmuiics MONYYUT CIICTYIONTHE
IIPEAMETHBIE PE3YIIbTATHI:

Yucaa v BBIYMCICHUA

Hcnonp30BaTh HadaJdbHBIE MPEICTABICHUS O MHOXECTBE JIEUCTBUTEIBHBIX
quCell AJsl CPaBHEHUs, OKPYTJICHHS U BBIUMCICHHM, N300pakaTh AEHCTBUTEIbHBIC
YUCJIa TOYKaMH Ha KOOPJAWHATHOU MPSAMOU.

[IpumeHsaTh TOHATHE apU(METUYECKOrOo KBAJAPATHOTO KOPHSA, HAXOIUTh
KBa/IpaTHbIE KOPHM, UCIOJB3Ys MPU HEOOXOJUMOCTH KaJIbKYJISTOP, BBIMNOJIHSATH
npeoOpa3oBaHus BBIPAKEHUM, COJEPXKAIMX KBAJpaTHbIE KOPHU, HCHOJIb3YS
CBOWCTBA KOPHEMN.



Hcnonp30BaTh 3amucu OONBIIUX M MaJbIX YHCET C MOMOMIBIO JECATUYHBIX
npobeit u crenenei uncna 10.

AJiredpanyeckue BbIpaKeHHUs

[IpuMeHsATh TOHATHE CTENEHH C IeJIbIM  [0Ka3aTeJeM, BBINOIHATh
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAILUX CTEIIEHH C LIEJIBIM MOKa3aTeJIeM.

BrIMOMHATE TOXKIECTBEHHBIE MPEOOpPA30BAHUS PAIMOHAIBHBIX BBIPAKECHUN
Ha OCHOBE MPaBUJI ICHCTBUI HAJl MHOTOUJICHAMH U aJIreOpanyecKuMu APOOsSIMHU.

PacknanpiBaTh KBaApaTHBIN TPEXUIIEH HA MHOKHUTEIIU.

[TpumeHsTh npeodpa3oBaHus BHIPAXKEHUM I pelIeHUs pa3IMyHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHEiHBIC, KBaJpaTHBIC YpaBHEHUS W pPAIMOHAILHBIC YPaBHEHUS,
CBOJSIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUM C ABYMS IEPEMEHHBIMH.

[TpoBouTh mpocTeiine nuccaeoBaHusl ypaBHEHUN U CUCTEM ypaBHEHUH, B
TOM YHCJIE C IPUMEHEHNEM TpaduuecKnX MpeacTaBlieHnid (yCTaHABIMBATh, UMEET
JV ypaBHEHWE WM CHCTeMa YpaBHEHUH pEIICHUsS, €CIM HMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT ClOBECHON (HOPMYIMPOBKM 3a7aud K €& anreOpanyecKoiu
MOJIEI C TIOMOIIBIO COCTaBJICHUS YPaBHEHUS WM CHUCTEMBbl YpaBHEHUH,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a]1a4H MOJYYCHHBIN pe3ynbTar.

[IpuMeHsATh CBOWCTBAa YHCIOBBIX HEPABEHCTB IS CPABHEHWS, OIICHKH,
pemaTh JIMHEWHbIE HEPaBEHCTBA C OJHOW MEPEMEHHON M HMX CHUCTEMBI, /1aBaTh
rpauyueckyo WUTIOCTPALIMI0 MHOXKECTBA PEIICHUNA HEpPAaBEHCTBA, CHUCTEMbI
HEPaBEHCTB.

DyHKIUU

[ToHnMaTe ¥ KCMONB30BaTh (PYHKITMOHAIBHBIC TIOHSATUS U S3BIK (TEPMHHBI,
CUMBOJIMYECKHME O0O03HAYEHUS), OMpPENENsATh 3HAUEHUE (PYHKIUMU IO 3HAYEHUIO
apryMeHTa, ONpeAeiaTh CBOWCTBA PYHKIMU 1O €€ rpaduKy.

CtpouTts rpaduKu AIeMEHTapHBIX (PYHKINN BUA:

y=k/x, y = x2, y = x3,y = |x|, y = VX, OIHCHIBAaTb CBOWCTBA YHCIOBON
dbyHkIuu 1o e€ rpaduky.

K koniy o0yuenus B 9 kjacce o0Oydarouuiics MONYYUT CIEIYIOUIUE
pEeIMETHbIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

CpaBHHBATH M YIIOPSIIOYMBATH PAITMOHALHEIE M HPPAIMOHAIBHBIC YHCIIA.

BremmonasaTe  apudmMernueckne ACUCTBUS C  pallMOHATBHBIMH  YHCIIAMH,
coyeTras YCTHbIE M IIMCbMEHHbIE TPUEMBI, BBIMIOJHITH BBIYUCICHHUS C
UppaLMOHATBHBIMH YHCIIaMHU.



HaxonuTte 3HaueHuss CTeneHEW C LEAbIMUA MOKA3aTesIMA W KOPHEW,
BBIYHCIISITh 3HAYECHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyrJisiTh  EUCTBUTEIBHBIC YHWCIA, BBINOJIHATh MNPUKUAKY pe3yJbTara
BBIYUCJIEHUI, OLIEHKY YMCIIOBBIX BBIPAKECHUI.

YpaBHeHUS U HEPABEHCTBA

Pemarte nuHENHBIE W KBaJpaTHBIC YPAaBHCHUS, YPABHEHUsS, CBOIAIIMECA K
HUM, TPOCTEHIITNE APOOHO-PAITMOHAIEHBIE YPABHCHHSI.

Pemrate cucremsl IBYX JIMHEWHBIX YPAaBHEHUN C JABYMSI NMEPEMEHHBIMU U
CHUCTEMBI JIBYX YPaBHEHHUI, B KOTOPBIX OJIHO YPABHEHUE HE SIBISETCS JIMHEHHBIM.

Pemate TeKCTOBBIE 3ajaud ajareOpauvyeckuM CrHocoOOM C  MOMOIIbIO
COCTAaBJICHUS YPABHEHUS WJIM CUCTEMBI IByX YPABHEHUH C JBYMS IIEPEMEHHBIMMU.

[IpoBOAUTE MpPOCTEHIINE UCCIETOBAHUS YPABHEHUM U CUCTEM YpPaBHEHUU, B
TOM YHCJIE C TPUMEHEHUEM TpaduuecKuX mpeacTaBlieHuil (yCTaHaBIMBaTh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPABHEHUW PEIICHUS, €CIIM HMEET, TO CKOJBKO, W
npouee).

Pemiats nuHeiiHble HEpPaBEHCTBA, KBAaJApPATHbIE HEPABEHCTBA, H300pakaTh
pPEILICHUE HEPABCHCTB HA YMCIOBOW NPSIMOM, 3aMUCHIBATH PEIICHUE C MOMOUIIBIO
CHUMBOJIOB.

Pemlatb  cucremMbl  JIMHEHWHBIX  HEPABEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIFOYAIOIIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHCTEMBI
HEPABEHCTB HA YUCJIOBOM NIPSAMOM, 3aIIMCHIBATh PELIEHNE C IIOMOLIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPY PELIEHUHN PA3JIMYHBIX 3a]1a4.

DyHKUIMHA

Pacnio3naBath (yHKUMM W3y4eHHBIX BHJIOB. [loka3piBaTh cXxeMaTHYECKU

pacmoioKeHNe Ha KOOPAUHATHON TUIOCKOCTH TpadukoB GyHKIWN BUma: y = kx,
=kx+b y=kix y=ax2 +bx +c y=x3 y=1x y=|x|, B 3aBucHMOCTH OT
3HaYeHUH K03 (PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIHIA.

Ctpouth U HM300pa)kaTh CXEMATHUUYECKU TPAPHUKU KBAJAPATUUHBIX (PYHKIIHIA,
ONMCHIBATh CBOWCTBA KBaIpaTUUHBIX (YHKIUH 10 UX rpadukam.

Pacno3HaBaTh KBaJpaTUuHyr0 QYHKLUIO 110 (OopMyJie, IPUBOJIUTE IPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peaibHON KU3HU, PU3UKU, TEOMETPHUH.

YuciioBbIe MOCAECA0BATEIBLHOCTH H IPOTPEeCCHH

Pacno3sHaBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO IPOTPECCUU IPU
pasHbIX CIOCO0AX 3a7aHMsl.

BbINONHATE BBIUMCIEHWS C HUCHOJB30BaHHMEM (OpPMYNT n-ro 4ieHa
apu(MeTHyecKo U TeOMETPUUECKOM MPOTrpecCcHii, CyMMBI IIEPBBIX N YJICHOB.

N300paxaTh WIEHBI MOCIEIO0BAaTEIbHOCTY TOYKAMH HA KOOPAMHATHOM
IIJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIE C YHMCIOBBIMHU IOCJIEA0BATEIBHOCTIMU, B TOM
quCclie 337aud U3 pealbHON KU3HU (C MCIONIb30BAaHUEM KaJbKYIATOpa, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KosnyecTBO 4yacoB DJIeKTPOHHBIE
HaunmeHoBaHue pa3/ie/ioB U TeM undpoBbie
Ne i/ P Konrtpoabnbie IIpakTnueckue (upp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| Yucna u BeIuKuCieHUs. ParmonanbsHbIe 13 1 bubnuoreka [JOK
quciia https://m.edso0.ru/7f415b90
but6mmoreka [JOK
2 Anrebpandeckue BoIpaKeHUS 43 2 hitps://m.cdsoo.ru/ 7415590
but6mmoreka [JOK
3 ¥ PABHEHIS I HEpaBeHcTBa 25 ! https:/m.edsoo.ru/7£415b90
but6mmoreka [JOK
4 K . D 14 1
OOpAUHATEL H rpauKit. Dyricin https://m.edsoo.ru/7f415b90
bubmnoreka [IOK
IT 1
> OBTOpEHHE 1 0000meHHe 7 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10




8 KVIACC

KounyecTBO 4yacoB DJIeKTPOHHBIE
HaumeHnoBaHue pa3iesioB U TeM un¢ppoBbIe
Ne n/m P Konrpoabusie IIpakruueckue (icpp )
NpOrpamMmbl Bcero o0pa3oBare/ibHbIE
padoTsbI padoTsbI
pecypcbl
1 AnreOpandecKkre BBIpaKCHHUSI. 15 1 bu6nuorexa [JOK
Anrebpanyeckas 1poOb https://m.edsoo.ru/7f417af8
) Uucna u Beruncienus. CTeneHsp ¢ 1eJIbIM 7 bubmuoreka [IOK
I0Ka3aTeyieMm https://m.edsoo.ru/7f417af8
bubmuoreka [IOK
4 K 1
3 UCa ¥ BeuucieHus. KBagparHeie KOpHU 5 hitps://m.cdsoo.rw/7f417af8
4 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 ) bubnmoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
5 AnreOpandecKkre BhIpaKCHHUSI. 5 1 bu6nuorexa [JOK
KBanpatsblii TpéxuieH https://m.edsoo.ru/7f417af8
6 VYpaBHeHHUs 1 HepaBeHCTBA. CHUCTEMBI 13 bubnmoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f417af8
bubmuoreka [IOK
7 b .H 12 1
paBHeHUs U HepaBeHCTBa. HepaBeHcTBa hitps://m.cdsoo.ru/7f417af8
bubmnoreka [IOK
8 o .0 5
YHKIHH. LICHOBHBIC HOHATHA https://m.edsoo.ru/7f417af8
but6mmoreka [JOK
9 o 4 9
YHKUHH. THCIOBLIE GyHKLHAH https://m.edsoo.ru/7f417af8
but6mmoreka [JOK
10 I1 606 6 1
OBTOPCHHE 1 OBODIICHHE https://m.edsoo.ru/7f417af8
11 BeposiTHOCTB 1 cTaTUCTHKA 34 2 5
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HOYPOYHOE IINTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KosmnuyecTBO 4acoB

Jara
U3ydeHusl

JJIeKTPOHHBbIE HU(PPOBbIE
o0pa3oBaTejbHbIE pecypchl

Bcero

KonTpoabHbie
padoThI

IIpakTH4eckue
padoThbI

I'maBa 1

Yucaa, BbIpaKeHUsl, TOXKIECTBA,

YPaBHEeHUSs

ParmmonanbHbie yncia

bu6mmoreka [IOK

Yucnosble BEIPAKEHUS

UucnoBble BbIpaXeHUs

Yucnosble BEIPAKEHUS

Bripaxkenus ¢ nepeMeHHBIMU

https://m.edsoo.ru/7{41feec

BeIpaxxeHus ¢ nepeMeHHbIMU

CpaBHeHUE 3HaUEHNUH BBIPAKEHUI

CpaBHeHME 3HAUEHUH BBIPAXKEHUMN

O 0 3 &N L B W N |-

CBoiicTBa AeHCTBUNA HAl YACIIAMHU

—_
o

CBoiicTBa IeHCTBUN HaJl YACIAMU

—t | | e | e | e | | | | e [

—
—

ToxnectBa. ToxxnecTBEHHBIE
peoOpa3oBaHUs BEIPAKEHUI

—_—

https://m.edsoo.ru/7{41fafa

12

ToxnectBa. ToXXnecTBEHHEIE
npeoOpa3oBaHMs BhIPAKESHUN

https://m.edsoo.ru/7141{d70

13

Konrponsnast padora Nel o teme:
"Uucna, BeIpakeHuUs, TOXKIecTBa"

14

YpaBHEHHUs U €r0 KOPHU

15

JIuHeitHoe ypaBHEHUE C OJTHOU

https://m.edsoo.ru/7{420482




MEPEMEHHOM

JIuHeitHoe ypaBHEHUE C OJTHOU

https://m.edsoo.ru/7f420482

16 .
MePEeMEHHOMN

17 Peenne iaz[aq ¢ HOMOIHBIO https://m.edsoo.ru/7f42064¢
ypaBHEHHI
P

18 cHicHme ia)laq ¢ HOMOIHBIO https://m.edsoo.ru/7f420806
YpaBHEHHIA

19 Peuerye iaz[aq ¢ HOMOTIRIO https://m.edsoo.ru/7f4209a0
YpaBHEHHIA

20 | ®opmyisl
Konrtponsnast padora Ne2 mo teme:

21  "Uwucna, BeIpaXeHHS, TOXKIIECTBA, https://m.edsoo.ru/7f421044
ypaBHEHHS"
Trapa 2 bu6mmoreka [IOK
DyHKUMH

22 YucnoBble MPOMEXYTKH https://m.edsoo.ru/7t41de76

23 | Yo Takoe ¢pyHKUIUA https://m.edsoo.ru/7f41ef06

24 Beramcneiie suatehnii pyniuui 1o https://m.edsoo.ru/7f41df2
dhopmyne

25 Brruucnienune 3HaueHnii GyHKINU IO
bopmye

26  I'paduk dyHKIUHA https://m.edsoo.ru/7t411f078

27 Ilpsnast MPOTOPIHOHATLHOCTE 1 €€ https://m.edsoo.ru/7f41f1fe
rpaduk
n N

28 DAMas HpOUOPHHOHAILHOCTE H £e https://m.edsoo.ru/7f427282
rpadux

29  JluneitHas ¢yHKIUS U €€ Tpaduk https://m.edsoo.ru/7f427412




30  Jluneiinas ¢pyHKuus u e€ rpadux https://m.edsoo.ru/7f426d1e
31  JluneitHas ¢yHKUIUS U €€ Tpaduk
32 Jluneiinas ¢pyHKuus U e€ rpadux
33 Konrponnas padora Ne3 o reme: https://m.edsoo.ru/7f41f50a
"OyHkuun"
I'naBa 3
CreneHb ¢ HATYPAJIbLHBIM
nokazareJjieMm
34 Onpexesetie Crenent ¢ https://m.edsoo.ru/7t4211de
HATypaJIbHBIM TOKa3aTelIeM
35 | YMHOXEHUE U JIeJICHHE CTeTICHeH https://m.edsoo.ru/7f421382
36  YMHOXXEHHE U JIEJIEHUE CTEIEHER https://m.edsoo.ru/7f42154¢
37 E:ZZEZZ:;; C;ecI;ZEZHH https://m.edsoo.ru/7f4218be
38 E;;ZEZ;ZI;HZ(:TEZEZHH https://m.edsoo.ru/7f421382
39  OpHOusIeH W €T0 CTaHAAPTHBIN BU/T https://m.edsoo.ru/7f42154¢
40  YMHOXXEHHE OJIHOYJICHOB. https://m.edsoo.ru/7f4218be
41 Bo3Benenue oqHousieHa B CTEIIEHD
4 OYHKIHE y = X* 1 y =X U X
rpaduKu
43 OyHKIH y = X y= x nnx https://m.edsoo.ru/7t41ea24
rpadguku
Konrtponsnas padora Ne4 o teme: "
44  CreneHsb ¢ HATYpaJIbHBIM
rnokaszareyiem "
I'naBa 4 bubmuorexa [JOK




MHoro4/eHsl

45 | MHOTOWIEH U €ro CTaHJIaPTHBIA BHU]I https://m.edsoo.ru/7142276¢
Cio)eHune U BEIYUTAaHUE
46 https://m.edsoo0.ru/7f422930
MHOTOYJIEHOB
Cio)eHune U BEIYUTAaHUE
47 https://m.edsoo.ru/7{422af2
MHOTOYJIECHOB
Ci10’keH€E 1 BBIYUTAHUE
48 https://m.edsoo.ru/71422cc8
MHOTOYJIEHOB
YMHOX€EHNE OTHOYWIEHA HA
49 https://m.edsoo.ru/7f422f{ca
MHOTOYJIEH
YMHOX€EHNE OTHOYWIEHA HA
50 https://m.edsoo.ru/7f423182
MHOTOYJIEH
51 VYMHOXEHNE OJHOYIEHA Ha
MHOTOYJIEH
5 BriHEeceHHE 00IIETO MHOKUTENS 3a
CKOOKH
53 BriHEeceHHEe 00IIETO MHOKUTESA 3a
CKOOKH
54 Brigecenue o01mero MHOXHUTENA 3a
CKOOKH
KonrtponbHast pabota Ne5 o teme:
55 " n
MHorouiaeHb!
56 YMHOXEHNE MHOTOYJIEHA HA
MHOTOYJIEH
57 VYMHOXEHHE MHOTOWIeHAa Ha
MHOTOYJIEH
53 YMHOXEHNE MHOTOYJIEHA HA

MHOTI'O4JICH




59

Paznoxenne MHOroujieHa Ha
MHOXHUTENH CTIOCOOOM TPYITTHPOBKH

60

Paznoxenne MHOroujieHa Ha
MHOKHUTEIH CIIOCOOOM TPYIITHPOBKH

61

Paznoxxenne MHOrowiIeHa Ha
MHOHUTENH CTIOCOOOM IPYITTHPOBKH

62

KonrtponbHast pabota Ne6 o teme:
"MHorouness!"

I'maBa §
DopMyJibl COKPALLIEHHOT'0
YMHOKEHUSA

63

Bo3BeneHue B kBajapar u B Ky0
CYMMBI M Pa3HOCTH JIBYX
BBIPAKCHU I

64

BosBenenue B kBajpar u B Ky0
CYMMBI M Pa3HOCTH JIBYX
BBIPAYKECHU I

65

BosBenenue B kBajpar u B Ky0
CYMMBI B Pa3HOCTH JIBYX
BBIPAKECHH I

66

Paznoxenne Ha MHOYKUTEIHU C
MOMOIIBIO (POPMYIT KBaipaTa CyMMBI
Y KBaJpaTa pa3HOCTU

67

PaznoxeHne Ha MHOKUTEIH C
MOMOIIIBIO (hOPMYJTT KBaIpaTa CyMMBI
Y KBaJpaTa pa3HOCTU

68

YMHOXKEHUE Pa3HOCTH ABYX
BBIPXEHUI HAa UX CyMMY




YMHOXKEHUE PA3HOCTH IBYX

69 BBIPAYKEHUI HA UX CYyMMY

70 PasnosxeHne pa3zHOCTH KBaJpaToOB Ha
MHOXHUTEITN

71 PaznoxxeHne Ha MHOKUTETTH CyMMBI
1 Pa3HOCTH KyOOB

7 PaznoxeHne Ha MHOKUTEIH CyMMBbI
Y Pa3HOCTH KyOOB
KonrtponsHast pabora Ne7 o teme:

73 "®opMysbl COKpALIEHHOTO
yMHOkKeHus"

74 [IpeobpazoBanme 1MeI0TO
BBIP)XEHUS] B MHOTOUYJICH

75 ITpeoOpazoBanue 1eI0r0
BBIP)XEHUSI B MHOTOUYJICH

76 ITpeoOpazoBanue 1eI0r0
BBIPQ)XEHUS B MHOTOUWIECH

77 [TpuMeHeHrne pa3TUYHbIX CIIOCOO0B
JUTSL PA3JIOKEHUS] HA MHOXKHTEITH

78 [TpuMeHeHHe pa3TUYHbIX CIIOCOO0B
JUTSL PA3JIOKEHUS] HA MHOKHTEITH

79 [TpuMeHeHHe pa3TUYHbIX CIIOCOOO0B
JUIS Pa3JIOKEHUS] HA MHOXKHTEIH
Kontponbnas padota Ne§ mo teme:

80  "IIpeoOpa3zoBaHme LEITBIX
BBIpaKEHUI"
I'naBa 6

CucreMbl JIMHEHBIX YPaBHEHU




JInHeliHOe ypaBHEHUE C IBYMs

81
TIEPEMEHHBIMH
0 I'padux MuHEHHOTO ypaBHEHUS C
JIBYMsI TIEpEMEHHBIMU
23 I'paduk muHEHHOTO ypaBHEHUS C bubnuorexa [JOK
JIBYMsI TIepEMEHHBIMU https://m.edsoo.ru/7f427¢32
24 Cucrembl TMHEHHBIX YpaBHEHUH C bubnmoreka [JOK
JIBYMsI TIepEMEHHBIMU https://m.edsoo.ru/7f427e8a
25 Cucrembl TMHEHHBIX YpaBHEHUH C bubnmoreka [JOK
JBYMsI IEPEMEHHBIMH https://m.edsoo.ru/7f42836¢
86 | Croco0 mmoncTaHoOBKHA
87 | Cnoco0 moIcTaHOBKU
28 Croco0 moCcTaHOBKHA but6mmoreka [IOK
https://m.edsoo.ru/7f4284de
29 Crioco6 crtoxxeHust bubmuoreka [JOK
https://m.edsoo.ru/7f42865a
90 Crioco0 crtoKeHust bubmuorexa [JOK
https://m.edsoo.ru/7f4287d6
91 | Cnoco0 cnoxeHus
9 Pemenwne 3a1a4 ¢ MOMOIIBIO CUCTEM
YpaBHEHUU
93 | Cnoco0 cnoxeHus
94 | Cnocob crnoxeHus
95 Konrposbras p au6 ota Ned o TeNfe: https://m.edsoo.ru/7f421044
"CucteMbl IMHENHBIX YpaBHEHU"
IloBTOpPEHUE bubmuorexa [JOK
96  IloBTOpEeHME OCHOBHBIX NOHATHH U https://m.edsoo.ru/7f429¢c6¢




METOJIOB Kypca 7 Kiacca,
000011IeHNE 3HAHUNA

97

[ToBTOpEHNE OCHOBHBIX IOHATHI U
METOJIOB Kypca 7 Kiacca,
00001IeHIEe 3HAHMIA

https://m.edsoo.ru/7{429132

98

[ToBTOpEHNE OCHOBHBIX OHATHIN U
METOJIOB Kypca 7 Kiacca,
00001IeHIEe 3HAHMIA

https://m.edsoo.ru/7f42a0e0

99

[ToBTOpEHNE OCHOBHBIX OHATHI U
METOJIOB Kypca 7 Kiacca,
000011IeHYE 3HAHUNA

https://m.edsoo.ru/7f42a27a

100

Htorosast KoHTpoJbHAsA pabora NelO

101

[ToBTOpEHNE OCHOBHBIX OHSATHI U
METOJIOB Kypca 7 Kiacca,
00001IeHIEe 3HAHMIA

https://m.edsoo.ru/7f42a900

102

[ToBTOpEHNE OCHOBHBIX OHSATHI U
METOJIOB Kypca 7 Kiacca,
000011IeHNE 3HAHUNA

https://m.edsoo.ru/7f42a900
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8 KVIACC

KoanuecTBOo 4acoB

Jara
Ne n/m Tema ypoka KoHTpoJibHBbIE IIpakTuyeckue
Bcero U3YYEeHUsS
padoThI padoThI
1 [IpencraBneHne qaHHBIX B TAOIUIIAX 1
2 Anrebpanueckast 1poOb 1
3 JlomycTrMble 3HaYCHHSI IEPEMEHHBIX, 1
BXOJISIINX B areOpandecKue BhIPaKEeHUs
4 JlonycTrMble 3HaYeHHsI IEPEMEHHBIX, |
BXOJIALINX B alredpandyeckue BhIpakeHus
5 [IpakTrdeckue BEIYUCICHUS M0 TAOJIUIHBIM 1
JTAaHHBIM
6 OcHOBHOE CBOWCTBO anredpanyeckon 1
npodu
Cokparmenue apooeit 1
Coxkparienue apobeit 1
9 W3BrieyeHne v HHTEPIIPETALUS TAOIUYHBIX |
JTAHHBIX
10 Cokparmenue apooeit 1
1 CrnosxeHue, BBIYMUTAHUE, YMHOXKCHHUE U 1
neneHue anredpanyeckux apodei
12 CnosxeHue, BBIYUTaHUE, YMHOXKEHUE U |
JIeTICHUE aJIreOpandecKux apooeit
13 [IpaxTuueckas padora "Tabmursr" 1 1
14 CnosxeHue, BBIMUTaHUE, YMHOKEHHUE U |
neneHue anredbpanyeckux apodei




CnoxeHue, BBIUNTaHUE, YMHOKEHUE U

15 . 1
JIeTICHUE aJIreOpandecKux apooei
16 [IpeoOpazoBanue BEIpaKEHUH, COACPKAIINX 1
anredpandeckue apodu
WYECKOe Mpe/ICTaBIeHHE JaHHBIX B
I'padpuueckoe npencrasneHue ga
17 BH/JIC KPYTOBBIX, CTOJIOMKOBBIX 1
(cTonmGUaThIX) TUArpaMm
18 [IpeoOpazoBanue BBIpaXEHUH, CONEPKAIIIX |
anreOpanveckue 1poou
19 [IpeoOpazoBanue BEIpaKEHUH, COACPKAIINX 1
anredpandeckue apoodu
20 KoHnTtponbHast paboTta 1mo Teme |
"AnreOpanyeckas 1poOp"
21 Urenue u nocrpoenue auarpamm. lpumepst 1
neMorpaduuecKux IuarpamMmm
22 CreneHs C 11eJIbIM MTOKa3aTelieM 1
23 CranjapTHas 3auch 4ucia. 1
24 CBoiiCcTBa CTENEHU C 1I€JIBIM MTOKa3aTelIeM 1
25 [IpakTuueckas padota "{narpammpr” 1
26 CBoiiCcTBa CTENEHU C 1I€JIBIM MTOKa3aTelIeM 1
27 CBoIiCTBa CTENEHH C LIEJIBIM ITIOKa3aTeleM 1
28 CBoiiCcTBa CTENEHU C 1I€JIBIM MTOKa3aTelIeM 1
79 Uucnossie HaOopwl. CpenHee |
apupMeTHIecKoe
30 CBoIiCcTBa CTENEHH C LIEJIBIM ITI0Ka3aTeleM 1
31 KBanpaTHblii KOpeHb U3 ynCiia 1
32 [TonsiTne 06 UppaIMOHAILHOM YHCIIE 1




Uucnossie Habopsl. CpenHee

33
apupMeTHIecKoe

34 JlecsiTuuHbIe TPUOTHMKCHUS
UPPALMOHATIBHBIX YHCEN

35 JecsTuunblie MpUOTHMKEHUS
UPPALMOHATIBHBIX YHCET

36 JlelicTBUTENbHBIC YKCIIa

17 Menuana yucioBoro Habopa.
YcTolunBOCTh MeJUAHEI

38 CpaBHEHME AEHCTBUTEIBHBIX YUCEI

39 CpaBHeHME TEUCTBUTEIBHBIX YUCEI

40 Apudmerndeckuii KBaApaTHBIN KOPEHb

41 Menaunana 9uciIoBOro Habopa.
Y CcTOMYMBOCTD METHAHBI

42 YpaBHeHue Buaa X* = a

43 CaoticTBa apu(pMETUIECKUX KBAPATHBIX
KOpHEM

44 CaoticTBa apu(PMETUYECKUX KBAPATHBIX
KOpHEH

45 [TpakTuueckas padota "Cpennue 3HaUCHUS"

46 [IpeoOpa3oBaHKe YUCIOBBIX BHIPAKCHHIH,
coJIepXKalInX KBaJapaTHble KOPHU

47 [IpeoOpazoBaHKe YUCTOBBIX BHIPAKCHUH,
coJiepXKallnX KBaJapaTHble KOPHU

43 [IpeoOpazoBaHKe YNCTOBBIX BHIPAKCHUH,
coJleprKalliX KBaJpaTHbIe KOPHU

49 HaubonsIiiee 1 HauMeHbIIIee 3HAYCHHE




YHUCIIOBOr0 Habopa. Pazmax

[IpeoOpa3zoBaHue YNCTOBBIX BHIPAKCHUH,

50 coJIeprKalluX KBaJpaTHbIE KOPHU

51 KBanpaTHoe ypaBHeHHE

52 dopMyia KOpHEHW KBaIpaTHOIO YpaBHEHUs

53 Haubonsiiee 1 HauMeHbllIee 3HaYCHHE
yuciaoBoro Habopa. Pazmax

54 dopMya KOpHEW KBaIpaTHOIO YpaBHEHUs

55 dopmyiia KOpHEN KBAJPaTHOTO YPaBHEHUS.
Pemenue 3agau

56 HenonHnoe kBanpatHOe ypaBHEHUE

57 Haubosnbiiee u HanMeHbllIee 3HAYCHUE
YHUCIIOBOr0 Habopa. Pazmax

58 HenonHoe kBanpatHOe ypaBHEHUE

59 Teopema Buera

60 Teopema Buera
KonTtponsHas pabota mo Temam

61 "IIpeacraBnenue ganHbIx. OnucaTenbHas
craTucTuka"

62 Pewenne ypaBHeHul, CBOAAIIMXCS K
KBaJIpaTHBIM

63 Pemenue ypaBHeHMH, CBOIAIIMXCS K
KBaJPAaTHBIM

64 [pocreiimme ApoOHO-palMOHATIbHbIE
YpaBHEHUSA

65 Crnyyaiinasi ©3MEHUYUBOCTH (IIPHUMEPHI)

66 [Ipocreitmme 1poOHO-paIMOHATILHEIE




yYpaBHEHUS

Pemenne TeKCTOBBIX 3a7a4 C TOMOIILIO

07 KBaJPaTHBIX YPaBHEHUU

68 PemieHne TeKCTOBBIX 3a/1a4 € TIOMOIIBIO
KBaJpaTHBIX YpaBHEHUI

69 YacroTa 3Ha4€HUI B MACCUBE TaHHBIX

70 Kontponbnas padota mo teme "KBanpaTHbie
ypaBHEeHUS"

71 KBanpaThslii TpéxusieH

72 KBanpaTHbiii TpEXxuiieH

73 ['pynnupoBka

74 Pa3noxeHne KBagpaTHOro TpEXUIECHA Ha
MHOKUTENH

75 Pa3znoxxenne kBagpaTHOro TpEX4IeHa Ha
MHOHUTENH
KonTtponsHas pabota mo Temam

76 "KBanparusie kopau. CTeneHu.
KBangpaTtubiii Tpexuien"

77 I'mcrorpammer
JIuHeitHoe ypaBHEHUE C IBYyMS

78 MePEMEHHBIMH, €T0 TpaduK, TPUMEPHI
peneHusl ypaBHEHUH B LEIbIX YUCIIAX
JInneliHOEe ypaBHEHME C 1BYMs

79 MePEMEHHBIMH, €T0 TpaduK, TPUMEPHI
peueHusl ypaBHEHUH B LEIbIX YUCIIAX
JIuneliHOE ypaBHEHME C 1BYyMs

80 NEPEMEHHBIMH, €T0 rpadUK, IPUMEpPbI

pELICHNS YPABHEHHM B LIEJIBIX YHCIIAX




81

I'mcrorpammsr

Pemenue cuctem AByX JIMHEWHBIX

82 YPaBHEHUH € ABYMs IEPEMEHHBIMU

23 Pemenue cuctem AByX JIMHEWHBIX
YpaBHEHUH ¢ ABYMS NIEPEMEHHBIMU

%4 Pemenue cucreM AByX JIMHEHHBIX
YPaBHEHUH € ABYMs IEPEMEHHBIMU

25 [IpakTrueckas padota "CriydaitHas
U3MEHYUBOCTB"

26 [IprumMepsl penieHrst CUCTEM HEJTMHEHHBIX
YpaBHEHUH ¢ ABYMS NIEPEMEHHBIMU

37 IIpuMepsl perieHust CUCTEM HEITMHENHBIX
YPaBHEHUH € ABYMs IEPEMEHHBIMU
['padmyeckas uHTEpIIpeTaLls YPAaBHEHUS C

88 JBYMsI IEPEMEHHBIMU U CUCTEM JIMHEHHBIX
YPaBHEHUH € ABYMs IEPEMEHHBIMU

29 I'pad, Bepmuna, pedpo. [IpeacraBieHue
3aJ1auy ¢ TOMOIIBIO rpada
I'paduueckas MHTEpHIpETALIUS YPABHEHUS C

90 JBYMsI IEPEMEHHBIMU U CUCTEM JIMHEHHBIX
YpaBHEHUH ¢ ABYMS NIEPEMEHHBIMU

91 Pemenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIIbIO
CUCTEM ypaBHEHUU

9 Pemienne TeKCTOBBIX 3a/1a4 ¢ TOMOIIIbIO
CHCTEM ypaBHEHUM
Crenenb (BaJIGHTHOCTb) BEpUIMHBI. YHCIIO

93 pebep u cymmapHas cTerneHb BemuH. Llernb

U [HAKJI




Pemenne TeKCTOBBIX 3aJaa4 C IIOMOIIBIO

o4 CHCTEM ypaBHEHUM

95 HucnoBble HEPABEHCTBA U UX CBOMCTBA

96 YucnoBble HEpaBEHCTBA U UX CBOMCTBA

97 Hens u muko. [Tyts B rpade.
[IpencraBnenue o CBA3ZHOCTH rpada

98 HepaBeHcTBO € 0/1HOM TepeMeHHON

99 JIuHeliHbIE HEPABEHCTBA C OTHON
NIEPEMEHHOM U UX PEILICHUE

100 JIvHeitHbIe HEpaBEHCTBA C OHOM
[IEPEMEHHOMN U UX PEIICHUE

101 [IpencraBienue 006 OpUEHTUPOBAHHBIX
rpadax

102 JIuHeliHbIE HEPABEHCTBA C OXHOU
NIEPEMEHHOM U UX PEILICHUE

103 CucreMbl TUHEUHBIX HEPABEHCTB C OJTHOM
[IEPEMEHHOMN U UX PEIICHUE

104 CucreMbl TUHEUHBIX HEPABEHCTB C OJJHOM
MEPEMEHHOM U UX PEIICHUE

105 Crny4aliHBIii OTIBIT U CITy4aifHOE coObITHE

106 CucreMbl TUHEUHBIX HEPABEHCTB C OJTHOM
MIEPEMEHHOM U UX PEIICHUE
N3o0paxkenune perneHust TMHEHHOTO

107 HEpPABEHCTBA M X CUCTEM Ha YHUCIIOBOU
PAMO
N3o0paxkenune pereHust TMHEHHOTO

108 HEpaBEHCTBA U UX CUCTEM Ha YHUCIIOBOMI

IPsIMOI




109

BepositHOCTB M yacToTa coObITUsA. PoIb
MaJIOBEPOSATHBIX U MPAKTUYECKU
JIOCTOBEPHBIX COOBITHI B IPUPOE U
oOmrecTBe

110

KonTtponbsHas pabota mo Temam
"HepaBeHnctBa. CucTeMbl ypaBHEHHM"

111

[Tonsitne GyHKIIIN

112

OO0nacTp onpeneneHus 1 MHOKECTBO
3HAYCHUH (PYHKITUN

113

MoHeTa u urpajibHasi KOCTb B TEOPUU
BEPOSATHOCTEMN

114

Cnioco0nI 3a1anus GyHKIIAHA

115

I'padux pynkuun

116

CgoiicTBa GyHKIIUH, UX OTOOpaKEHHE Ha
rpaguke

117

[TpakTrueckas padota "Yactora BeIaACHUS
opia"

118

Urenue u nocTpoeHue rpapuKoB GyHKIHIA

119

[Tpumeps! rpadgukoB GyHKITUH,
OTPKAIONINX PeaTbHBIC TPOIIECCHI

120

DyHKIMHU, ONMCHIBAKOLINE PAMYIO U
00paTHYIO TPOMOPITHOHAIbHBIC
3aBUCUMOCTH, X TpauKu

121

KonTtponsnas pabora no Temam "
Crnyyaiinast ©3MEHUUBOCTh. [ padbl.
BepositHOCTB ciyvaitHOro coObITus"

122

['unepbona

123

lunep6ona




124 I'padux pynkuum y = x> 1

125 [ToBTOpenwue, o600menue. [Ipencrapinenne 1
TAHHBIX

126 I'paduk hyskmmm y = x> 1
Oyukmun y =x2, y = x3, y = VX, y = [X|;

127 rpadudeckoe perieHne ypaBHeHHH 1 1
CUCTEM YPaBHEHHIA
OyHkiun y =x%, y = X%,y = VX, y = [x|;

128 rpadudeckoe perieHne ypaBHeHHH 1 1
CUCTEM ypaBHEHUU

129 [ToBTOpenue, 0600meHne. OnucaTenpHas |
CTaTHCTHKA

130 [ToBTOpEHME OCHOBHBIX NOHATHI U METOA0B 1
KypcoB 7 U 8 KJ1accoB, 0000IIeHNEe 3HAHUN

131 [ToBTOpEHME OCHOBHBIX NOHATHI U METOA0B 1
KypcoB 7 u 8 KJ1accoB, 0000IIeHNEe 3HAHUN

132 HroroBast koHTpoIbHAs paboTa 1

133 [ToBTOpenue, 06061eHNe. BeposTHOCTD 1
CIIy9aifHOTO COOBITHSI.

134 Pezeps 1

135 Peseps 1

136 Pezeps 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136




YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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