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COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucsia v BbIYMCIEHUS

Pannonansubeie uucia. CpaBHEHUE, YNOPSAOYMBAHME U apU(DMETHUECKHE
JEUCTBUS C PallMOHAJIBLHBIMU YKcaaMy. YnciioBas mpsiMasi, MOJ1yJIb YHCIIA.

CreneHp C HaTypaJbHbIM IIOKa3aTeleM M €€ CBOWCTBA. 3alKCh YHCIA B
JECITUYHOW MO3ULMOHHON CUCTEME CUUCIICHUS.

Pemenne TekcToOBBIX 3a7au apudmeTnueckuM crocoboMm. Pemienue 3amau u3
peabHOM MpaKTUKU HA YacTH, HA IpoOU, HA MPOIEHTHI, TIPUMEHEHUE OTHOIICHUN
U TPOMNOpUUN MpU pEUICHUU 3a/ad, pElIeHHe 3ajlad Ha JIBIKEHHE, padoTy,
MOKYIIKH, HAJIOTH.

JlenmumocTs 1eabix uyncesl. CBOMCTBA JICIMMOCTH.

[IpocTeie u cocraBHble uucia. YErHble W Hedy€THblE uncna. [IpusHakm
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nO€IMMOCTA CYMMBI U
MIPOU3BEACHUS LIEJIBIX YHCEII IPU PEUIEHUH 3a/1a4 C MPAKTUYECKUM COJIEPKAHHUEM.

HanGomnpiuit o01mumii 1enuTens 1 HauMeHblee o011ee KpaTHOE IBYX YHUCE.
B3anmno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. Apu(pMeTHUECKHUE ONepallui HaJl OCTaTKAMHU.

AaredpanvyecKue BbIPAKEHUSA

BrilpaxkeHne ¢ NEpPEeMEHHBIMUA. 3HAUYEHUE BBIPAKECHHUS C IEPEMEHHBIMM.
[IpencraBienne 3aBUCUMOCTH MEXAY BETUUMHAMU B BUJE (OPMYJIbL.

ToxnectBo. ToxaecTBEHHbIE TPE0OPa30BaHUs ANreOpanueCKUX BhIPAXKEHUH.
Jloka3aTenbCTBO TOXKIECTB.

Opnnowiensl. OqHOWIEH cTaHAAPTHOTO BUa. CTeneHb OHOWICHA.

Muorounensl. MHorousieH cTaHaapTHOro Bujaa. CTEneHb MHOTO4WICHA.
CrnoxxeHue, BbIYMTAHUE, YMHOXKEHHE U JeieHre MHorouieHoB. [IpeoOpa3oBanue
LIEJIOTO BBIpaXXEHUs B MHOTOWIEH. KOpHM MHOrO4JIEHA.

@opMyJibl COKPAIIEHHOTO YMHOKEHHS: KBaAPaT CYMMbI U KBaJIpaT pa3HOCTU
JIBYX BBIpAKEHUH, KyO CyMMBI U KyO pa3sHOCTH JBYX BBIpaXEHHH, Pa3HOCThH
KBaJIpaTOB JIBYX BBIPD@KECHUI, NPOU3BEIACHUE PA3HOCTU U CYMMBI JIBYX
BBIPKEHUI, CyMMa U pa3HOCTb KyOOB JIBYX BbIPaKEHHIA.

PasnoxeHne MHOroulIeHa Ha MHOKUTENN. BbiHeceHne o01ero MHOKUTENS 3a
CKOOKH. MeTo 1 TpyIIUpOBKH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHenue ¢ onHou nepemeHHon. Kopenb ypaBHeHHs. CBOMCTBA ypaBHEHUM
C OIHOW IIepeMEHHOW. PaBHOCWIBHOCTH ypaBHEHUH. YpaBHEHUE Kak
MaTeMaTU4YeCcKasi MOJEINb PEAIbHOW CUTYaIINH.



JIuHeliHOE ypaBHEHME C OJHOM NEPEMEHHOW. UMCIIO KOpHEW JIMHEMHOTO
ypaBHEHMs. PenieHne TEKCTOBBIX 3a7ad C IOMOLIBIO JIMHEWHBIX YpPaBHEHHM.
JInneliHOE ypaBHEHME, COEpKaLIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TMHEMHOTO ypaBHEHHUS C ABYMS
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YpPaBHEHHW C JByMS II€PEMEHHBIMU.
['padmyeckuii MeToA pelIeHUs CUCTEMbl JIMHEWHBIX YpaBHEHUH C JByMs
nepeMeHHbIMH. PellieHne cucTteM JIMHEMHBIX YpaBHEHUW C JIBYMs MEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M METOAOM cioxeHusa. Cucrema JBYyX JIMHEHMHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KaK MOJIEIIb PEAIbHON CUTYaIMH.

DOyHKIMHA

Koopaunara Touku Ha npssmou. UnciioBble NpOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IPSIMOM.

[TpsimoyronbHas cucreMa KoopauHAT. AOciucca M OpAMHATA TOYKH Ha
KOOpAMHATHOM Tu1ocKkocTH. IIpuMepsl rpadukoB, 3agaHHbIX popMynaMu. YreHue
rpauMKOB peanbHBIX 3aBUCUMOCTEM.

OYHKIMOHAIBHBIE 3aBUCUMOCTH MEXJy BeauuuHamu. [loHarue QyHKIuu.
OyHKIMS Kak MareMmarudeckas MoJeNb peajdbHoro mpouecca. OO0nacTh
omnpejeneHuss U obnacte 3HaueHW ¢GyHkuun. CrnocoObl 3amaHus (QYHKIUU.
I'paduk pynkunu. IlonaTus MmakcuMyma U MUHUMYyMa, BO3pacTaHusl U yObIBaHUS
Ha MMPUMEPAxX PeaNbHBIX 3aBUCUMOCTEMN.

JIuneininas Qynkuus, e€ cpoictBa. ['padux nuHeitHOM (QyHkuuu. I['padux
¢dyuknuu Y = |X|. Kycouno-3a1anubie (GyHKIIHN.
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Yucia ¥ BIYHCICHUSA

KBaapatHbie KOpHU. Apu(MeTHUECKUl KBaAPaTHBIN KOPEHb U €ro CBOMCTBA.
[lonaTHe wuppanroHaIbHOrO yucia. JeWcTBHS € HWppauMOHAIBHBIMUA YHCIAMHU.
CBoiicTBa IEUCTBUN C UPPALIMOHAIBHBIMY UYKciamMu. CpaBHEHNE HPPALHOHAIBHBIX
qucel.

IIpencraBienuss O pacIIMPEHUSAX YMUCIOBBIX MHOXKECTB. MHOXecTBa
HAaTypaJbHBIX, LEIbIX, PALMOHAIBHBIX, JIEUCTBUTENBHBIX uHncel. (CpaBHEHUE
yucell. YucaoBble IPOMEXKYTKH.

HevictBusi ¢ ocrtatkamu. Ocrtatku cteneHe. lIpuMeHeHHe OCTaTKOB K
PELIECHNIO YPABHEHUH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a7a4.

Pasmeppl 0OOBEKTOB OKpYXAlOUIEr0 MHpa, JIUTENBHOCTh IPOIECCOB B
OKpyaroueM Mupe. CTaHIapTHBIN BUJ YHCIIA.

AsredOpanvyecKue BbIPpAKEHUA



Anrebpanueckas apoOb. JlomycTUMble 3HA4YEHHUs] NMEPEMEHHBIX B APOOHO-
paloHaNbHBIX BbIpaXeHUsX. OCHOBHOE CBOWCTBO airedpanyeckoi Japoou.
CrnoxxeHue, BBIYMTAHHWE, YMHOXXCHHE U JeJIeHWE anrebpanveckux ApoOei.
Brinenenue 1enoi yactu aaredpandeckoit 1poou.

PanmnonanbHbie BBIPAXKEHUS. Tox1ecTBEHHBIE npeoOpa3zoBaHus
PalMOHAJIBHBIX BBIPAKECHUU.

JlonmycTuMmble  3HAa4Y€HHsI IEPEMEHHBIX B  BBIPAXKEHUAX, COJIEPIKAIIUX
apu(pMeTHYecKue KBaJpaTHbie KOpPHU. TOXKIECTBEHHbIE MpPeoOpa3zoBaHUs
BBIPKEHUM, CoiepkKaIX apuhMeTUIECKUE KBAPATHbIE KOPHH.

Cremenb C 1enbIM MOKazaTenemM U e€ cBoicTBa. [IpeoOpazoBanue
BBIPAXEHUHU, COACPIKAIINX CTECIICHHU.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHenue. @Dopmyna KOpHEH KBaJpaTHOTO YpPaBHEHMS.
KonndecTBO NEHCTBUTENBHBIX KOPHEN KBaJApaTHOIrO ypaBHeHus. Teopema Buera.
YpaBHEHHUS, CBOAUMBIE K JIMHEWHBIM YPaBHEHUSAM WM K KBaJIpPaTHBIM
ypaBHeHUsAM. KBagpaTHOE ypaBHEHHE ¢ mapaMeTpoM. Pelenne TeKCTOBBIX 3a/1a4 ¢
ITOMOIIBIO KBAJIPATHBIX YPABHEHUM.

JpoOHO-palilnoHaNIbHBIE  ypaBHEHUs. PemieHue  JpoOHO-palMOHaIbHbBIX
ypaBHEHUH. PelieHne TEKCTOBBIX 3aJad € MOMOIIBIO JIPOOHO-palMOHATbHBIX
ypaBHeHUH. ['padnueckast HHTepIIpeTalys ypaBHEHH ¢ IBYMs IEPEMEHHBIMU.

Yucnossle HepaBeHCTBA. CBOKWCTBA YMCIOBBIX HEPABEHCTB.

HepaseHcTBo ¢ nepemenHoi. CTporue u HecTporue HepaBeHcTBa. CliokeHue
U YMHOXXEHHME YHCIOBBIX HEpaBeHCTB. OLEHMWBAHME 3HAYEHUS BBIPAKECHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[loHATHE O pelIeHHH HEPABEHCTBA C OJHOM NEPEMEHHONM. MHOXKECTBO
peleHni HepaBeHCTBA. PaBHOCHIIBHBIE HEPABEHCTBA.

JInHenHOe HEepPaBEHCTBO C OJHOW MEPEMEHHOW U MHOXECTBA €r0 PELICHUM.
Peliennie TMHENHBIX HEPABEHCTB C OJHOU NepeMeHHON. CHCTEMBI M1 COBOKYITHOCTH
JMHEWHBIX HEPABEHCTB C OJHOM NEPEMEHHOM. PemeHue TEKCTOBBIX 3a1ay ¢
MTOMOILBIO JIMHEHNHBIX HEPABEHCTB C OAHON MEPEMEHHOM.

DOyHKIUU

OO6uacTb omnpeeieHnsi 1 MHOXKECTBO 3HaueHui GyHkimu. CriocoObl 3a1aHus
bynaknuii. ['paduk dyakmmn. Utenue cBoicTB dhyHkmu o e€ rpaduxy. [Ipumepsr
rpadukoB GyHKIHMA, OTPaXKAIOIINUX pPeabHbIE MPOIECCHI.

Jluneiinas Qyskuus. DyHKIHUM, ONKUCHIBAIOIIME TIPSIMYI0O M OOpaTHYIO
IPONOPIUOHAIIEHBIE 3aBUCUMOCTH, UX TPapUKH.

Oyuxupn Y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| 1 ux cBoiicrsa.
Kycouno-3anannsie GyHKIUN.
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Yuciaa v BBIYMCICHUA

Kopenb n-it crenenn u ero cBoicrtBa. CTENEHb C PalMOHAIBHBIM
IIOKa3aTeJIeM U €€ CBOMCTBA.

AJireOpanyeckue BbIpaKeHUs

ToxxecTBeHHbIE TPEoOpa3oBaHUsl BBIPAKEHHM, COIEpKalluX KOpeHb N-i
crenieHU. ToXIecTBEHHbIE MPEeoOpa30BaHUs BHIPAXKEHUM, COAEPKAIIUX CTETECHb C
PalMOHAJIBHBIM [TOKA3aTEIIEM.

KBagpatueii TpéxuneH. KopHum kBampatHoro tpéxunena. Pasnoxkenue
KBaJPAaTHOTO TPEXWICHA HA TUHEHHbBIE MHOKUTEIH.

YpaBHeHUs U HEPABEHCTBA

bukBanpaTtHsle ypaBHeHUs. [Ipumepbl NpUMEHEHU METOIOB PABHOCHIIBHBIX
npeoOpa3oBaHuid, 3aMEHbl MEPEMEHHOM, rpaMyecKoro MeToAa MNpU PEIICHUH
ypaBHEHUM 3-1 U 4-i1 CTENICHEM.

Pemenue qpoOHO-paliMOHAIBHBIX YPaBHEHUH.

Pemenue cucreM ypaBHEHMI C ABYyMs ITEpEMEHHBIMU. Pemenue mpoctenmumx
CUCTEM HEJIMHEHHBIX YpaBHEHHUU C ABYMs IEepeMeHHbIMH. ['paduueckuil MeTon
pELICHUs] CUCTEMbl HEJIMHEHHBIX ypaBHEHHMU € JOByMsi nmepeMeHHbIMH. Cucrema
JBYX HEJIMHEVHBIX YPAaBHEHUM C JABYMS NEPEMEHHBIMH KaK MOJENb PEaJbHOU
CUTYaIINH.

Uucnosele HepaBeHCTBA. PellleHne JTMHEMHBIX HEPaBEHCTB. /[oka3aTesbcTBO
HEPaBEHCTB.

KBanparneie HepaBeHCTBAa € OJHOM MNEpeMEHHOW. PenieHne KBaapaTHBIX
HEpaBEHCTB rpa)MyecKUM METOJIOM U METOJOM HHTEpPBAJIOB. MeTOoa MHTEPBAJIOB
JUISl pallMOHAJIBHBIX HEpaBeHCTB. IIpocTelimue HepaBeHCTBA ¢ TapaMETPOM.

Pemenue TeKCTOBBIX 3a/1a4 ¢ IOMOILBIO HEPABEHCTB, CHCTEM HEPABEHCTB.

HepaBeHcTBO ¢ 1ByMs IepeMeHHbIMH. PellleHne HepaBeHCTBa C JBYMs
nepemMeHHbIMU. CHCTEMBl HEpPAaBEHCTB C JBYMsl INepeMeHHbIMU. ['paduueckuit
METO/1 pEIIEHUS] CUCTEM HEPABEHCTB C ABYMsI IEPEMEHHBIMHU.

DOyHKUIMHA

Oyukrusa.  CpoiictBa  QyHKIMA:  Hynd  (QYHKIUH,  [OPOMEXKYTKH
3HAKOTIOCTOSIHCTBA (DYHKI[MU, TIPOMEKYTKH BO3pacTaHUsl M yObIBaHUS (PYHKIUH,
4YETHBIC U HEYETHBIC (DYHKIIMH, HAUOOJIbIlIEE U HAUMEHbIIEe 3HaYeHUsT (PYHKIIMH.

KBagpatnunas ¢Qynkmus u e€ cBoictBa. lcmonp3oBaHWEe CBOKWCTB
KBaJpaTuyHOW  GyHKIMM 17 pemienust  3amad.  [loctpoenme  rpaduka
kBagpatnyHo ¢GyHkumu. [lomokeHwe rpaduka KBaapaTUIHOW (QYHKIIUA B
3aBUCUMOCTH OT €& kod(puumenTon. 'papuku pyHkumii y =ax2, y = a(X — m)?uy
= a(x — m)? +n. Ioctpoenue rpadukoB QYHKIHI C MOMOMIBIO IIPEOOPA3OBAHMIA.
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JHpobno-nuneitnas ¢pyukius. MccnenoBanue GyHKIIHIA.

Oynkuus Y = X" ¢ HaTypalbHBIM MOKa3aTeneM N u e€ rpaduk.

YucsioBbIe MOCIE10BATEILHOCTH U MPOrPeccum

[TonsitTue uymcioBoil mocienoBareabHOCTU. KoOHEUHble U OECKOHEUYHBIE
ocJIe0BaTeNbHOCTH.  OrpaHMuYeHHas  IOCJIEN0BATEIBHOCT.  MOHOTOHHO
Bo3pacratomas  (yObIBaromiasi)  mociieqoBaTenbHOCTE.  CrocoObl  3amaHus
MOCIIEIOBATEIBHOCTH: OMUCATENbHBIN, TaOMUYHBIN, ¢ MOMOIIBIO (HOPMYIBI N-TO
YJICHA, PEKYPPEHTHBIM.

Apudpmernueckass U reomerpuyeckas mnporpeccud. CBOHCTBa UJIEHOB
apupMEeTHIYECKOH U TEeOMETpHUeCKON mporpeccuid. PopMmysbl N-ro  4jeHa
apudmeTnyeckol U reomeTpudeckoi mporpeccuit. GopMynbl CyMMBbl MEPBBIX N
YJICHOB apU(PMETHUYECKON U T€OMETPUUYECKOM Mporpeccuil. 3alayu Ha MPOLIEHTHI,
OaHKOBCKHE BKJa/bl, KPEAUTHI.

[IpencraBieHre O CXOAUMOCTH IOCIEAOBATEIBHOCTH, O CYMMHUPOBaHUU
OECKOHEYHO yOBbIBAIOIIEH F€OMETPUUECKON TPOrPECCHH.

Meron maremarnueckor MHAYKIMH. [Ipocreiimme npumepsl.



MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA O0ECNEYMBACT U3YUYCHHUE IPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAay4YHOI'O, TaK W TYMAaHHTAPHOIO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO IS
NpPOJOKEHUS O00pa3oBaHWs W IS TOBCEAHEBHOW KW3HU. Paszputue y
OOy4JaromMXcss HAy4YHbIX MPEICTABICHUNA O TMPOUCXOKICHUUM U CYUIHOCTH
anredpanuecknux aOCTpakiuii, crmoco0e OTpakKeHHs MaTeMaTHYeCKOW HayKou
SBJICHMMA W TIPOLIECCOB B TMPUPOJE M OOIIECTBE, pPOJIA MATEMAaTUYECKOIO
MOJICMPOBAHUS B HAYYHOM T[IO3HAaHHUM W B TMPAKTHKE CHOCOOCTBYET
(GbOpMUPOBAHNIO HAYYHOTO MUPOBO33PEHUSI U KaYECTB MBIIUICHUS, HEOOXOIUMBIX
JUISL ajJanTallid B COBPEMEHHOM MudpoBoM oOmectBe. M3ydenne anreOpsb
o0ecrieunBaeT  pa3BUTHE yMEHUS  HaOIOAaTh, CpaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIILICHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JIEHCTBHUS, BBIBOJBI, (HOPMYIHPOBAThH
yTBepkeHus. OcBoeHHEe Kypca anreOpbl 00eCHeurBaeT Pa3BUTHE JIOTUYECKOTO
MBILUIEHUST OOYYarOIIMXCs: OHM MCIONb3YIOT JEAYKTHUBHBIE U WHAYKTUBHbBIE
paccyxaeHus, o0oOLIeHHNEe M KOHKpPETH3allnio, aOCTparupoBaHHWE M aHAJOTHIO.
OOyuenue anrebpe MpeanojaracT 3HAUYUTENBHBIM OOBEM CaMOCTOSTEILHOM
NEeATEIbHOCTH OO0YyYalolUXCs, IO3TOMY CaMOCTOATEIBHOE pEIICHUE 3aaad
00y4aroLUMUCH SBJSIETCS pealin3aluen AesITeIbHOCTHOTO NPUHIUIA O0yYEeHHUS.

B crpykrype mnporpammsl yueOHOro Kypca «AnreOpa» yrayOia€HHOro
U3Y4YEHUS OCHOBHOE MECTO 3aHMMAIOT COJEP>KATEIbHO-METOJAMYECKUE JIMHUU:
«Uucna u  BBIUKCIEHUS», «ANTeOpanyecKkue BBIPAXKEHUS», «YPaBHEHHUS U
HepaBeHCTBa», «DyHkium». Kaxnas U3 3TUX coaepKaTelbHO-METOIMYECKHX
JVHUHA pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3YUEHUsI Kypca, B3aUMOICHCTBYS €
IpYyTMMH €ro JUHMSIMH. B Xone u3ydeHHs Kypca OOydyaroluMcCsi MPUXOAUTCS
JIOTUYECKU PACCYKIATh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B cBs3U
C 3TUM B MPOTpaMMy Y4eOHOTro Kypca «Ayredpa» BKIIOUEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEACTaBICHHbIE BO BCEX OCHOBHBIX pa3Jenax MaTeMaTHYecKOoro
oOpa3oBaHHUS M  CHOCOOCTBYIOIIHME  OBJIAJICHUIO  OOYYarOIUMUCS  OCHOB
YHHMBEPCAJIbHOTO MaTeMaTH4ecKoro s3bika. Coaep)KaTelbHOH M CTPYKTYpPHOU
OCOOEHHOCTBIO YYEOHOro Kypca «Auredpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapaxkTep.

Conepxanve nuHUM «UWCIa W BBIYHCICHUS» CIYKUT OCHOBOW IS
JaNbHENIIer0o U3y4yeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXCs
JIOTHYECKOTI0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX AJIsI TIOBCEIHEBHOM
XKU3HU. Pa3BUTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOI'O OOWIEro 0Opa3oBaHUs
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CBSI3aHO C PALMOHAIBHBIMH M HPPALUOHAIBHBIMH YHCIaMH, (HOPMHpPOBAHHEM
NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCIE. 3aBEpPLIEHUE OCBOEHUS YHCIOBOM
JVMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

CopnepxaHue AByX alreOpandeckux JMHUHN — «AreOpanuecKkue BhIpaKEeHUS
U «YPaBHEHMSI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUArOIIMXCS
MaTEeMaTHYECKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX ITPEAMETOB U OKpYyXkarolel peanbHocTi. Ha ypoBHE OCHOBHOTO 00LIETrO
oOpa3oBaHMsl yueOHBIH MaTepuan TPYNIHUPYETCS BOKPYI  pallOHAJIbHBIX
BbIpaXEHUM. Anredpa AEMOHCTpUPYET 3HAUEHHME MAaTEMaTHKH KakK s3bIKa s
INOCTPOEHUS MaTeMaTHYECKUX MOJENEH, ONMUCaHUs TPOLECCOB U  SBJICHUMN
peanpHOro Mupa. B 3amaum oOydeHusi anreOpe BXOIAT TaKKe JalibHEiIIee
pa3BUTHE AJITOPUTMHUYECKOTO MBILIUICHUS, HEOOXOIMMOIO, B YAaCTHOCTH, A
OCBOEHHUS Kypca UHGOPMAaTUKH, U OBJAJCHUE HABbIKAMHU JIETyKTHUBHBIX
paccyxaenuid. IlpeoOpazoBaHue CHMBOJIBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpaXeHUsl, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTRBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YarOIIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEHMIIEH MaTeMaTHYECKON MOJIENH
JUIsL OTIMCAHUS M UCCIIEJOBaHMsI Pa3HOOOPA3HBIX MPOLECCOB U SBJICHUIN B IPUPOJIE
u odmectBe. M3yueHune martepuana crnocoOCTBYET Pa3BUTHIO Y OO0y4aromuxcs
YMEHUS UCTIOIb30BaTh PA3JIMYHBIE BBIPA3UTEIIbHBIE CPEACTBA S3bIKA MATEMATUKH —
CJIIOBECHOT'O, CMMBOJMYECKOT0, IpaUuyecKkoro, BHOCUT BKIaJd B (HOPMUPOBAHHE
IIPEICTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIMBUIN3ALNN U KyJIbTYpPHI.

YrnyOnéHubiit Kypc anreopsl XapaKkTepu3yeTcs M3yYECHHEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO armapara M CBA3aHHBIX C HHM METOJIOB
pemieHus 3amad. AnreOpa SBISETCS S3bIKOM [ ONMUCAaHUS OOBEKTOB U
3aKOHOMEPHOCTEH, CIIY)KUT OCHOBOM MaTE€MaTH4YeCKOro MoaenupoBanud. [lpum
TOM CaMU OOBEKTbl MaTeMaTHYECKHX YMO3AKJIIOUCHHM M NPUHATHIE B airedpe
OpaBWjia UX KOHCTPYHPOBAHMSI  CIIOCOOCTBYIOT (OPMHUPOBAHUIO  YMEHUH
00OCHOBBIBAaTh M JI0KA3bIBATh CYXKJEHHUS, PA3BUBAIOT MATEMATHYECKYIO HHTYULIUIO,
KpPaTKO M HAIJISIIHO PACKPBIBAIOT MEXAHU3M JIOTUYECKHX MOCTPOCHHM M yyaT HX
npuMeHeHuto. Tem cambiM anrebpa 3aHUMAEeT OJHO M3 BEIYIIMX MECT B
(OopMHUPOBAHNUN HAYYHO-TEOPETUUECKOTO MBIIIJICHHUS 00YYarOINXCSl.

CornacHo yueOHOMy IMaHy B 7-9 Kkjaccax u3ydaeTcss Y4eOHBIH Kypc
«Anredpa», KOTOpBIM BKIIIOYAET CIEAYIOIINE OCHOBHBIE pa3/ielibl COJEpIKAHMS:
«Uucna u BBIUKCIEHUS», «ANTeOpanyecKkue BBIPAKEHUS», «YPAaBHEHUS U
HEPaBEHCTBA», «DYyHKLIMM.

Ha uzyuenue yueOHOro kypca «Anredpa» orBoautcs 408 yacoB: B 7 Kiacce
— 136 yacoB (4 vaca B Henento), B 8 kinacce — 136 yacoB (4 yaca B HeAenwo), B 9
kiacce — 136 yacoB (4 yaca B HEJIEIO).



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMbBI YYEEHOI'O
KYPCA «AJTEBPA» HA YIJIVBJIEHHOM VYPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM MHTEpeca K TMPOLUIOMY W  HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXAEHUIO 3THUECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUSA

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BAaXKHOCTH MaTEeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
MOCTPOCHHUEM MHANBUAYAIbHON TPAEKTOPUM 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoOCTEl HAYYHOI'0 MO3HAHUSA:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
NEeATEIbHOCTH, 3TANoOB €€ pa3BUTHA W 3HAYMMOCTH JJIA PA3BUTHUS LUBUIU3ALINH,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEILCKOMN NE€ITEIbHOCTH;



6) ¢usuyeckoro BOCHUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0J1ar0NMOTy YU :

TOTOBHOCTBIO TPHUMEHATH MAaTEMATHYECKHE 3HAHUS B HHTEPECAX CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pedICKCHUU, MPU3HAHHEM CBOETO
IpaBa Ha OIMIMOKY U TAKOTO )K€ MpaBa IPYroro 4YeI0BeKa;

7) 3K0JIOrH4€CKOr0 BOCIIUTAHMSA

OpUEHTalMel Ha IPUMEHEHUE MaTEMaTHYECKUX 3HAHUU I PELICHUS 3a1ad
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMS IOCTYIKOB U
OLICHKM MX BO3MOXHBIX IIOCIEACTBUM JUIsI OKPYKAIOLIEH CpeIbl, OCO3ZHAHUEM
100aIbHOTO XapaKkTepa 3KOJIOTHYECKUX MPoOJIeM U MyTel UX PElICHNUS;

8) apanTanuM K M3MEHAIIUMCS YCJIOBHAM COLMANBHOM M NMPHPOAHOM
cpeabl:

TOTOBHOCTBIO K JEUCTBUSM B YCJIOBHUSAX HEOINPEACIEHHOCTH, IMOBBIIIEHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pE3 NMPAKTUYECKYIO EATENBHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HaHUS, HaBBIKU U KOMIICTECHIIUU U3 OIBITA IPYTHX;

HEOOXOJMMOCThIO B (JOPMUPOBAHUU HOBBIX 3HaHUH, (HOPMYJIHPOBATh UJAEH,
MOHATHS, TUIOTE3bl 00 00BEKTAX U SBJICHUAX, B TOM YHUCJIE PaHEE HEU3BECTHBIX,
OCO3HaBaTh AEPUIUTH COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, MJIaHUPOBATH
CBOC pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KakK BBI30B, TPEOYIOIIMA KOHTPMEp, KOPPEKTHPOBATH
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare oCBOCHHSI TpOTpaMMBI 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydarorierocs: OyayT cpopMupoBaHbl MeTANpeIMeTHbIe
pe3yJabTaThl, XapaKTePU3YIOIIHECS OBJIAJICHUEM YHHUBEPCATbHBIMU
MO3HABATCIIbHBIMK ~ JICHCTBUSAMH,  YHHUBEPCAIbHBIMH  KOMMYHHUKATHBHBIMHU
NEHCTBUSAMU M YHUBEPCATHLHBIMU PETYJIATUBHBIMU JICHCTBUSMHU.

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE y4eOHbIE 1eiCTBUA
ba3zoBble JJornueckue aAelcTBUA:

BBIBJIITD M XapAaKTEPU30BaTh CYIIECTBEHHBIE INPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHATWUN, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
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OTIpe/IeNICHUs TOHATHI, yCTaHABIMBATh CYIIECTBEHHBIN NMPU3HAK KIAcCU(PUKALINH,
OCHOBAaHMSI /17151 0000IIEHHS U CPABHEHHUSI, KPUTEPUU IPOBOJUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYyIUpPOBaTb U  MPEoOpa3OBBIBATH  CYXKJCHUS:
YTBEPAUTEIIbHBIE U OTpUIIATENIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOPEUHS
B (hakTax, JAHHBIX, HAONIONCHUSAX M YTBEP)KICHUSX, MpEAsaraTb KPUTCpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUH;

JenaTh BBIBOABI C HCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JIETYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsMbIE U OT
IPOTUBHOTO), TPOBOJUTH CAMOCTOSTEIBHO JOKA3aTEbCTBA MAaTEMATHYECKHX
(aKkTOB, BBICTpauMBaTh APTYMEHTAIINIO, MPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI,
OPUMEHATh METOJ MAaTeMaTU4YeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHbIE
paccyXJIeHHUs;

BBIOMpATh CMOCO0 pelieHus y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB  PCIICHUS, BbIOMpaTh Haubojee MOAXOMAIUA C  Yy4€TOM
CaMOCTOATENbHO BBIIEJIEHHBIX KPUTEPUEB).
ba3oBble uccienoBarejbcKue 1eMCTBUA:

UCIIOJIB30BaTh BOIIPOCHI KaK HCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAHUS,
bopMyaMpoBaTh  BOMPOCH,  (PUKCHUPYIOIIME  MPOTHUBOPEUYHUE,  MPOOJIEMY,
CaMOCTOATENIbHO YCTaHAaBIIMBaTh HMCKOMOE U JaHHOE, (hOpMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

IPOBOJUTE II0 CaMOCTOSITEIBHO COCTaBICHHOMY IIAHY 3KCIIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4YeCKOro OOBEeKTa,
3aBUCUMOCTEN 00BEKTOB MEKIY COOOMH;

CaMOCTOSITeNIbHO (OpMYJIMpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysbTaTaM
OpOBEAEHHOIO  HAOMIOACHMS, MCCIEAOBAaHUSA, OKCIIEPUMEHTa, OLEHUBATh
JIOCTOBEPHOCTbH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJAOB U 000OLICHMIA;

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE IIpollecca, a TakKe BbIIBUraTh
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIAITH HEJOCTATOYHOCTh W M30BITOYHOCTH HMHGOpPMAIMH, JaHHBIX,
HEOOXOUMBIX JIJIsl peLIeHUs 3a1a4u;

BBIOMpATh, aAHAJU3UPOBATh, CHUCTEMATU3UPOBAaTh U HUHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U (POPM MPEICTABICHHUS;

BBIOWpaTh (QopMy mpenctaBieHuss UWHOOPMAIMUM W WLTIOCTPUPOBATH
perraemMbie 3a/1a4u CXeMaMu, TuarpaMMaMu, HHOU rpauKoi U MX KOMOWHAIIUSIMU,

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, TMPEITIOKEHHBIM WIIH
c(hOpMYIMPOBAHHBIM CAMOCTOSITENIBHO.
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KoMMyHUKAaTHBHBIE YHUBeEpPCAJIbHbIE Y4eOHbIE e CTBUS

BOCIIPUHUMATh U POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeasIMU  OOLIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PEIICHHS 3a/1auu,
KOMMEHTHPOBATH MOJIyYEHHBIA PE3YJIbTAT;

B XOJIe¢ OOCYXXJIEHUS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAE€MOU TEMBI,
npoOJemMbl, pellaeMol 3a7add, BBICKA3bIBATh WJIECH, HAIIEJICHHbIE Ha TIOHMCK
pELIEHHUs], COMOCTABJISTh CBOU CYXKIEHUS C CYKICHHUSIMU IPYTUX YYaCTHUKOB
nuasnora, oOHapy>KMBaTh Pa3jM4Me M CXOJICTBO IMO3UIMHA, B KOPPEKTHOU (opme
dbopMynTupoOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,

MPEACTABIATh PE3YIBTATHl PEUICHUS 3a/1a4d, SKCIIEPUMEHTA, UCCIEIO0BAHUS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aj1ady
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOpHUN;

MOHMMATh M KMCHOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATBHOU
paboThl TPU PEIICHUH Y4YEOHBIX MaTeMaTUYeCKUX 3a7ad, MPUHUMATh LEeJb
COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATH OPraHU3allii0 COBMECTHOM paboTHI,
pacmpenenartb BUIIbI paboT, AOTOBapHBAThCS, OOCYKJATh MPOLIECC U PE3YJIbTAT
paboThl, 00001IaTE MHEHUSI HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TIPYMNIOBBIX (hopmax paboThl (0O0CyXaeHus, 0OMEH MHEHHH,
«MO3TOBBIE IITYpMbD» W UWHBIE); BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JECHCTBHUS C JPYTMMHM YJI€HAMH KOMAaH[Ibl, OLICHHBATh
KauecTBO pe3yJbTaTa M KaueCTBO CBOETO BKJIaJa B OOIMN pe3yabTaT 10
KputepusiM, chOpMyJIMPOBAHHBIM YYACTHUKAMH B3aHMOICHUCTBUS.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe el CTBHSA
Camoopranusauus:

BBISIBJIATH MPOOJIEMBbI JIJIsl PEIICHHS] B JKM3HEHHBIX M yYEOHBIX CHUTyalUsX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MOAXOAAX NPHUHITHS pelIeHUi (MHIMBUIYAJIbHOE,
IPYIIIOBOE);

CaMOCTOATENIBHO COCTABJIATH IUIAH, aJrOPUTM pELIEHUS 3aJadd (MU €ro
4acTh), BBIOMpaTh CHOCOO pelleHHs € YYETOM HMEIOIIMXCA PECcypcoB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUPOBaTh M KOPPEKTHUPOBATH BAPUAHTHI
pemieHuit ¢ y4éToM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

BJIAJIETh CIIOCO0AMHU CaMOMPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ynbrara

peluieHus MaTeMaTUYECKOM 3aJ]auu, CAMOMOTHUBALIUU U PEPIICKCUU;
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IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3a]a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE pE3yJbTaTa ACATEIBHOCTH ITIOCTABICHHON LEIN U
YCIOBUSIM, OOBSACHATH NIPUUHUHBI JOCTUKEHUS WM HEJOCTHKEHUS L€, HAXOAUTh
OLINOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OMBITY;

BBIp@XXaTh AMOLMU TPH H3yYEHUU MaTeMaTHUYeCKUX OOBEKTOB U (DAKTOB,
JaBaTh SMOLMOHAJIBHYIO OLIEHKY PEIICHHUS 3a1a4H.

INPEAMETHBIE PE3YJIBTATDBI

K koHIiry oOyueHust B 7 kj1acce oOy4aromuiics MOTyYuT CIAEAYIONE MPEeIMETHBIC
pe3yiabTaThl:

Yucnaa v BIYMCICHUA

PanmonanbHble ynca.

[lepexoguTh OT 0fHOM (HOPMBI 3aMHMCH YUCEN K JAPYyroil (mpeoOpa3oBHIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

Hcnonb30BaTh NOHATHS MHOKECTBA HATYPAJbHBIX YHCEN, MHOYKECTBA LIEJIBIX
YHuCel, MHOXXECTBA pAlMOHAIBHBIX YHUCENI MPU PEUICHUU 3a7ad, NpPOBEJECHUU
pPacCyXJI€HUHU U JIOKA3aTEIbCTB.

[ToHumMaTh U OOBACHATH CMBICI MO3UIIMOHHOMN 3aMMMCH HATYPAJIBHOIO YUCIA.

CpaBHUBATH U YIIOPSAAOUYNBATH PALlMOHAIIbHBIC YUCIIA.

BbInonHATh, codeTas yCTHbIE MU HMUCbMEHHbIE NPUEMBI, apuUPpMETHUECKUE
JEUCTBUS C PALlMOHAJIBLHBIMU YKCIAMH, UCIIOJIb30BaTh CBOMCTBA YMCEN U MpaBUIIa
JNEWCTBUM, TPUEMBI PALIMOHAIBHBIX BBIYMCIECHUN.

BbINONHATH NEMCTBUS CO CTETIEHSIMU C HATYpaIbHBIMU [TOKA3aTEISIMHU.

HaxoauTh 3Ha4€HUsI YMCIOBBIX BBIPAXKEHUM, COAEPXKAIIMX palMOHAIbHBIC
Yycila W CTENEHU C HaTypalbHbIM I[IOKa3aTejeM, MPUMEHSATh pa3HOOOpa3HbIe
CIOCOOBI M TPUEMBI BBIUMCIIEHUS, COCTABIIATh U OLIEHUBATh YHCIIOBBIE BHIPAKEHHUS
IIPU pEHICHUU NPAKTUYECKUX 3a7a4 U 3a/1a4 U3 JPYrUX y4eOHbIX MPEIMETOB.

OkpyrasiTe 4wWcaa € 33JaHHOM TOYHOCTBIO, a TaKXKe IO CMBICIY
MPAaKTUYECKOM CUTyallud, BBINOJHATh NPUKUJIKY U OLEHKY pe3yibTaTa
BBIUMCJICHUN, OLIEHKY 3HAYE€HUW YHCIOBBIX BBIPAKECHUH, B TOM YHCIE NPHU
pelIeHNH MPaKTUYECKUX 3aau.

PemaTe TekcTOBBIE 3aayu apu(PMETHUECKUM CIOCOOOM, HCIOJIb30BaTh
TaOJIMIBI, CXEMBbl, YEPTEXKH, APYTrUe CpEICTBa TMPEACTABICHUS HaHHBIX TMpU
pELIeHUH 3a4au.
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Pemiath mpakTUKO-OPUEHTUPOBAHHBIE 33Ja4M, CBS3aHHBICE C OTHOIIECHUEM
BEJIMYMH, MPONOPIHUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMHU, HHTEPIPETUPOBATH
pe3yabTaThl PEIICHUs 3a7ad ¢ y4€TOM OTPAHUYCHHM, CBSI3aHHBIX CO CBOWCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB.

J1emuMocCTb.

Jloka3pIBaTh ¥ MPUMEHSTH MPU PEIICHUH 3a]1a4 IPU3HAKU JIETMMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npusHaKu AEITUMOCTH CYMMbI U MIPOU3BEICHUS LIEJIBIX YHCE.

PacknaapiBaTh HA MHOKUTENIN HATYpaAJIbHbBIC YUCIIA.

CBoOOIHO omepupoBaTh MOHATHUSAMHU: YETHOE 4YHUCIO, HEYETHOE YHCIIO,
B3aMMHO IPOCTHIE YHCIIA.

Haxonute HamOOMBIIMI OOIMMI JETUTETh U HaUMEHbIEe 00Inee KpaTHOE
YUCell U UCTIOJIb30BaTh UX MPH PEIICHUM 3374, IPUMEHATh aIropuT™M EBKinaa.

OnepupoBaTh NOHSATHEM OCTaTKa [0 MOMAYJIIO, NPUMEHATh CBOWMCTBA
CPaBHEHUM 110 MOAYJIIO.

AJuiredOpanyecKue BbIPpAKEHUA

BripaxkeHus ¢ nepeMeHHBIMH.

Hcnonb3oBaTh ajire0pandeckyt0 TEPMUHOJIOTUIO U CUMBOJIMKY, MPUMEHSATH
e€ B Ipoliecce OCBOCHHS Y4eOHOT0 MaTepuara.

Haxonuth 3HaueHUs: OYyKBEHHBIX BBIPAKEHUM TPHU 3aJaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

Hcnonb30oBaTh  MOHSATHE  TOXIECTBA,  BBINOJHATH  TOXJIECTBCHHBIC
npeo0pa3oBaHus BHIPAKECHUM, TOKAa3bIBATh TOKIECCTBA.

MHOTO4JIEHBI.

BeimonHAT,  mpeoOpa3oBaHUsT  IEJIOTO  BBIPAKEHUS B MHOTOYJIEH
MPUBEJICHUEM TTOJOOHBIX CJIAraeMbIX, PACKPhITUEM CKOOOK.

BrinonHath neicTBus (ClI0KEHHUE, BBIUUTAHUE, YMHOXKEHHE) ¢ OJTHOUJICHAMHU
¥ C MHOTOWICHAMH, IPUMEHSTH (POPMYJIBI COKPAIIEHHOTO YMHOKEHUS (KBaapaT u
KyO CyMMBbI, KBaJipaT U KyO pa3HOCTH, Pa3HOCTh KBaJpaTOB, CyMMa U Pa3HOCTh
KyOOB), B TOM YHCJIE JJIsl YIIPOIIECHUS BBIYMCICHUM.

OcCylIecTBISATh Pa3I0KEHUE MHOTOWICHOB Ha MHOXHUTEIM C IOMOIIBIO
BBIHECEHUS 32 CKOOKH OOIIEro MHOXXHTEJSI, TPYIIUPOBKU CJIaraeMbIX, IPUMEHSIS
bopMyIIbl COKPAIIEHHOTO YMHOXKEHUSI.

[TpumensTh npeodpa3oBaHKsl MHOTOWICHOB JIJIsl PEIICHHS Pa3IMYHbIX 3a7ad
W3 MaTEMaTUKH, CMEKHBIX TIPEAMETOB, U3 peaIbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH C HATypaJbHBIMU TOKa3aTeIsIMU IS
1peoOpa3oBaHUs BRIPAKCHHIA.

YpaBHeHMs U HEPABEHCTBA
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Pemlare yMHEMHBIE ypaBHEHUS C OJHOM NEPEMEHHOMW, NMPUMEHSSA IIPaBHIIA
nepexoaa OT UCXOIHOIO YPAaBHEHHs K paBHOCWIBHOMY eMy. IIpoBepsTsh, sBiseTcs
JIM YUCIIO KOPHEM YPaBHEHUS.

[TonbGupate mnpumepsl Nap 4YHUCEN, SABIAIOIIMXCS PEIIEHUEM JUHEHHOIro
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOW TIJIOCKOCTH TpaduK JHUHEHHOTO YpaBHEHHUS C
JByMsI TIEPEMEHHBIMH, TMOJIb3YSACh TpaduKOM, MPHUBOIUTH MPUMEPHI PEIICHHUS
YpaBHEHHUS.

Pemate cucteMsl 1ByX JIMHEMHBIX YPAaBHEHUH € IBYMs IIEPEMEHHBIMHU, B TOM
quciie rpadu4ecKu.

CocTaBnsATh M pellaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH TIO YCJIOBHUIO 33Ja4d, HWHTEPHPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l NIOJIyYE€HHBIN Pe3yJIbTar.

DOyHKUIMHA

Koopaunatel u rpaguku.

N300paxkath HA KOOPAUHATHOM MPSIMOIl TOYKH, COOTBETCTBYIOIINE 38 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbl, 3AMCHIBATH YACIOBBIE MPOMEKYTKH Ha
aJreOpanvyeckoM s3bIKeE.

OTMmedaTs B KOOPAMHATHOM INIOCKOCTH TOYKH I10 3aJaHHBIM KOOpAUHATaM.

OyHKIWH.

Crpouts rpadMKu JTMHEWHBIX PYHKIUH.

OnucelBaTh C TMOMOUIbIO (QYHKIMH HW3BECTHBIE 3aBHCUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHUE, LIEHA, KOJUYECTBO, CTOUMOCTD,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonute 3HaueHne (PyHKIIMU MO 3HAYEHUIO €€ apryMeHTa.

[lonnmate rpaduyeckuil cnocod MpeAcTaBiICHUS U aHaiIM3a WH(OpMaluu,
U3BJIEKATh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEH.

Hcnonb3oBaTh CBOMCTBA (QYHKUMN i1 aHanu3a TrpaduKoOB pealbHBIX
3aBUCUMOCTEN (HynIH (DYHKIMM, NPOMEXYTKH 3HAKONOCTOSHCTBA (PYHKIUH,
IIPOMEKYTKHA BO3pacTaHusi U yObIBaHMS (DYHKIMM, HAWOOJIbLIEE MU HAaUMEHbIIEE
3HauYeHUS (PYHKIIN).

Hcnonp3oBath rpaduku A1 UCCIEA0BAaHUS MPOLIECCOB U 3aBUCUMOCTEH, IpU
pelIeHUN 3a7a4 U3 APYTUX y4eOHBIX MPEAMETOB U PEATbHOM KU3HH.

K xoniry 00y4yeHus B 8 ki1acce 00ydaromuics MOTYyYUT CIEAYIONHE TPEIMETHBIC
pe3yabTaThl:

YucJia 1 BIYUCIEHUS

HppaunonanpHble YUCIIA.
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[lormmMaTe W WCHONB30BATh MPEJACTABICHUS O PACHIUPEHUH YHUCIOBBIX
MHOECTB.

CB0OOHO OTlepUpPOBATh MOHATHIMH: KBaJIpaTHBINA KOPEHb, apu(pMeTuyecKuit
KBaJIpAaTHBIN KOPEHb, UPPAIIMOHAIBHOE YKCIIO, HAXOAUTh, OLIEHUBATH KBaJpaTHbHIC
KOpHM,  UCIOJIb3yd  TpU  HEOOXOJUMOCTH  KAJbKYJSATOP,  BBINOJIHATH
npeoOpa3oBaHus BBIPAKCHUM, COJCPXKAIMIUX KBAAPATHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEMU.

Hcnonb3oBaTh HayallbHbIE MPEACTABICHUS O MHOXKECTBE JIEUCTBUTEIBHBIX
Yucel JUIsl CPAaBHEHHUSI, OKPYTJICHUSI M BBIUYMCICHUH, U300paxaTh JIeHCTBUTEIIbHbBIC
YKCJIa TOYKaMU Ha KOOPJAUHATHOM MPSMOH.

Vcronp30BaTh 3amucu OOJIBIIMX M MAJIBIX YUCET C MOMOIIBIO JACCATUIHBIX
npobeit n cremeHneld uyucia 10, 3amMCHIBaTh M OKPYIUIATh YHUCIOBBIC 3HAYCHUS
peabHBIX BETUYUH C UCTIOJIB30BAHUEM PA3HBIX CUCTEM U3MEPEHUH.

J1emuMOCTb.

CBOOOMHO oOMEpHUpPOBaTH TMOHATHEM OCTaTKa II0 MOJIYJIO0, TPUMCHSTH
CBOMCTBA CpaBHEHUH MO MOYJIIO, HAXOJIUTh OCTATKA CYMMBI W TIPOW3BEICHUS 110
JTAHHOMY MOJYJIIO.

AuredpanvyecKue BbIPpAKEHUA

JpoGHO-panmoHaIbHbIE BEIPAKEHUS.

HaxomuTe AOMyCTHMBbIE 3HAYCHUS TEPEMEHHBIX B JIPOOHO-PAIMOHATBHBIX
BBIPKCHHUSIX.

[IprMeHATH OCHOBHOE CBOWMCTBO PAlIMOHAJILHON JIPOOH.

BrImonHATh IpUBEAcHUE anredpandeckux Apodei K o0meMy 3HaMeHaTeNto,
CIIO’KEHHE, YMHOXKCHHE, JICJICHHE aJlreOpandecKuX IpoOei.

BBITIOTHSTE TOXKAECTBEHHBIE MPE0Opa30BaHMUs PAIIMOHATBLHBIX BEIPAKCHHM.

[TpumeHnsTh mpeoOpa3oBaHMs BEIPAKCHHUH IS PEIICHUS Pa3INIHBIX 3a/1a4 U3
MaTEeMaTHUKH, CMEKHBIX MPEIMETOB, U3 PEATbHON MTPAKTUKH.

Crenenu.

[IpuMeHSATH TOHSATHE CTEMEHW C IEJbIM TI0Ka3aTelieM, BBITTOIHSITH
npeoOpa30BaHus BRIPAXKCHHUH, COEPIKAIINX CTETICHH C IIEJIBIM TIOKa3aTesIeM.

HppanroHaabHbIE BRIPAKCHUS.

Haxonuth nomycTrMble 3HaUY€HUS IEPEMEHHBIX B BRIPAXKEHUSX, COJEPIKAIIUX
apu(pMeTHIECKre KBAAPATHBIEC KOPHH.

BeITTONTHATE  TIpeoOpa3oBaHusl UPPANUOHAIBHBIX BBIPAKCHUN, HCIOJB3YS
CBOMCTBA KOPHEH.

YpaBHeHMs U HEPABEHCTBA

PemaTte kBajipaTHBIC ypaBHEHUS.

Pemmate ApoOHO-paIimoHaNbHbIE YPABHEHHUS.
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PemaTe nuHEHHbIE ypaBHEHHS C IapaMeTpaMH, HECJIOKHBIE CHUCTEMBI
JIMHEWHBIX YPAaBHEHUH C ITAPAMETPAMM.

[IpoBOAUTE HCCIIETOBAaHNS YPABHEHUM U CUCTEM YPABHEHUM, B TOM YHCIIE C
npUMEHEHUEM Tpaduueckux TMpeAcTaBiIeHU (yCcTaHaBIMBaTh, HMEET JIU
YpPaBHEHHE WM CUCTEMA YpPABHEHHUW PEMIECHUS, €CIH HMEET, TO CKOJIbKO, U
npouee).

[lepexonuTh OT CIOBECHON (GOPMYTUPOBKH 3adaud K €€ anredpanveckont
MOJEIN C IIOMONIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBIN Pe3yybTarT.

[IpyuMeHATh CBOKCTBA YHCIIOBBIX HEPABEHCTB [JII CPABHEHUS, OLICHKH,
pelmaTh JUHEWHBICE HEPAaBEHCTBA C OJHOM IIEPEMEHHOM M MX CHCTEMBI, JaBaTh
rpaUUecKyr0 WJUTFOCTPALMI0 MHOKECTBA PEIICHUA HEpPAaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKUIMHA

[ToHumMaTe M KCHONB30BaTh (DYHKIIMOHAIBHBIE MOHITHS U S3bIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAYCHUS), OMNpEAesaTh 3HAuUeHHE (PYHKIHUM 1O 3HAYCHUIO
aprymMeHTa, OlpeAeaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crpouts rpaduxu QpyHKUNN , ONUCHIBATh CBOMCTBA YMCIOBOW (PYHKIMH IO
e€ rpaduky.

K xoHniry 00y4yeHus B 9 ki1acce 00y4aromuics MogyquT CIeAYIONUe MPeIMETHbIC
pEe3yJIbTATHI:

Yuciia 1 BBIYUCICHUSA

CB0OOIHO oOlEepUpOBaTh TMOHATUSIMU: KOpPEHb N-Ml CTENEeHHu, CTENEeHb C
palMOHAIBHBIM TOKA3aTeJIEM, HaXOAWTh KOPEHb N-Ml CTENEHU, CTENEHb C
paIlMOHAIBHBIM OKA3aTeeM, HCIOJb3Yyd MpPU HEOOXOJUMOCTH KaJIbKYJISTOP,
IIPUMEHATH CBOWCTBA KOPHS N-U CTENEHU, CTEIICHU C PAlMOHAJIBHBIM [T0KA3aTEIIEM.

Hcnonb30BaTh MOHATHE MHOXKECTBA JACHCTBUTEIIBHBIX YUCEN MPU PEIICHUU
3a7a4, IPOBEJICHUU PACCYXKICHUHN U JIOKA3aTEIbCTB.

CpaBHHMBaTh U  yIOPSAJOYMBATH JICMCTBUTEIBHBIC YHCIA, OKPYIJISTH
JICVCTBUTEJBHBIC YKCIIA, BBINOJHATh NIPUKUAKY PE3yJbTaTa BBIUMCIECHUN, OLIEHKY
YU CJIOBBIX BBIPAKCHUMU.

AuredpanvyecKue BbIPAKEHUA

CB00OOIHO oOmepUpoBaTh TMOHATHEM KBAJIpPaTHOTO TPEXWICHA, HAXOIUTh
KOPHU KBaJpPaTHOTO TPEXUJICHA.

PacknanpiBaTh KBaJIpaTHBINA TPEXUWICH HA JIMHEWUHBIC MHOXUTEH.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBIE U KBaApaTHBIE ypaBHEHUs, YPAaBHEHMS, CBOJSIIMECS K
HUM, TpOOHO-paIlMOHAIbHbBIE YPABHEHUS.
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PemaTp HECIOXKHbIE KBapaTHbIE YPAaBHEHUS C TAPAMETPOM.

PemaTp JMHEWHbIE HEPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HMCIOJIb30BATh
METOJI MHTEPBAJOB, M300pakaTh PEIICHHE HEPABEHCTB HA YHCIOBOM MpPSMOMH,
3alMCBIBATH PEUIEHUE C IIOMOLIBIO CHMBOJIOB.

Pemare cucreMbl IByX JIMHEHHBIX YPaBHEHHU C JBYMsI IIEPEMEHHBIMH H
CUCTEMBI JIBYX YPaBHEHHUI, B KOTOPBIX OJJHO YPABHEHUE HE SBISAETCS JTUHEHHBIM.

Pemats HECIOKHBIE CHCTEMBI HEJIMHEMHBIX YPAaBHEHUH C TapaMETPOM.

[TpuMeHATh METOIbl PaBHOCUIIBHBIX MpeoOpa3oBaHUil, 3aMEHbBI IEPEMEHHOM,
rpaduyecKoro MeToaa Mpy PelIeHUH YpaBHeHUH 3-i1 U 4-1 cTereHei.

Pemate cucTeMBl  JMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIME KBaJpaTHOE HEPaBEHCTBO, H300pa)xkaThb pEIICHHE CHUCTEMBI
HEPaBEHCTB Ha YMCIIOBOM MPSIMOM, 3alIMChIBATh PEMIEHUE C TOMOUIBIO CHUMBOJIOB.

Pemare ypaBHEHHS, HEPABEHCTBA M HUX CHUCTEMBI, B TOM 4YHUCJIE C
OrpaHUYECHMSIMH, HAIPUMED, B LEJIBIX YACIIAX.

[IpoBOAUTE WCCIIETOBAHNS YPABHEHUM U CUCTEM YPABHEHUU, B TOM YHCIIE C
IpUMEHEHUEM TpadHUuecKuX MpeAcTaBIeHU (yCTaHABIMBaTh, HMEET JIU
YpaBHEHUE WM CHCTEMA YPAaBHEHHM PEIICHHs, €CIM HMEET, TO CKOJbKO, W
mpouee).

Pemars TekcTOBBIE 3ajauM  aJreOpauvyeckuM CIOCOOOM C  MOMOIIBIO
COCTABJICHHSI YPaBHEHUM, HEPABEHCTB, X CUCTEM.

Hcnonb30BaTh ypaBHEHHUS, HEPABEHCTBA M UX CHUCTEMBI ISl COCTABIICHHUS
MaTE€MaTUYeCKOM MOJEIM pPEAIbHOM CUTyallMM WM [PUKIAAHOW 3a/Jauu,
WHTEPHPETUPOBATH NOJyYECHHBIE PE3YJIBTATHI B 33JAHHOM KOHTEKCTE.

Yucii0BbIe MOCTAECA0BATEILHOCTH H IPOTPEeCCHU

CB0oOOIHO omnepupoBaTh MNOHATHSIMHU: 3aBUCUMOCTb, (YHKIMS, Trpauk
GyHKUMM, TpsMas MOPONOPLHUOHAIBHOCTb, JIMHEWHAas (QyHKUUA, OOpaTHas
MPOTOPIIMOHAILHOCTh, Mapadosia, Tunepoosia, KyCOUHO-3a/1aHHast PyHKITHS.

UccnenoBarh QyHkImio o e€ rpaduky, ycTaHaBIUBaTh CBOMCTBA (DYHKIIHIA:
00JacTh OMpENEICHUsl, MHOXKECTBO 3HAUYECHHM, HYIM (YHKLIHH, MPOMEXYTKH
3HAKOTIOCTOSIHCTBA, TPOMEXYTKM BO3pacTaHuss M YObIBaHUSA, YETHOCTb U
HEYETHOCTh, HAMOOJIbIIIEE U HAUMEHbIIEE 3HAYEHUSI, ACUMIITOTHI.

Pacno3naBaTh kBagpaTHuHyt0 (QYHKIHUIO 110 (opMyIie, MPUBOIUTE PUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Onpenensaty noyjoxeHue rpaduka KBaapaTUYHOW (PYHKIIMU B 3aBUCUMOCTH
oT €€ K03 PUITUEHTOB.

Crpouts rpaguk KBagpaTWUYHOW  (YHKIMHM, ONMCHIBAaTh  CBOMCTBA
KBaJpaTUYHON PYHKIUHU TI0 €€ rpaduKy.

Hcnonp30BaTh CBOMCTBA KBAAPATUYHOW (PYHKITUU JJIS PEIICHHS 3a71a4.
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Ha mpumepe kBagpatudnoit ¢pyHkimu ctpouts rpaduk dyakmun Y =af(kx +
b) + ¢ ¢ momomkio MpeoOpazoBanuii rpaduka GyHkmu y=Ff(X).

WnmoctpupoBaTh ¢ MoOMOIIbI0 Tpaduka peajgbHyl0 3aBUCHMOCTh WU
IPOLECC M0 UX XAPAKTEPUCTUKAM.

ApupmeTrndeckasi 1 reoMeTpruuYecKas MPoOrpeccuu

CB0OOOHO ONEPUPOBATH MOHATUSMU: TTOCIEAOBATEILHOCTD, apupMeTHIecKas
U TE€OMETpUYECKasi IPOTPECCHH.

3amaBaTh IOCJIEOBATEIBHOCTH pPa3HbIMM CIOCOOAMHU: ONHUCATEIbHBIM,
TaOJIMYHBIM, C IOMOILIBIO0 (POPMYIIBI N-T'O WIEHA, PEKYPPEHTHBIM.

BbINONHATE  BBIUMCIEHUS C UCHOJB30BaHUEM (opMysn N-ro 4ieHa
apu(MeTHYeCcKo U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MEPBBIX N UJICHOB.

N300paxaTh WIEHBI TMOCJIEIOBATEIbHOCTH TOYKAMU Ha KOOPIWHATHOU
IUIOCKOCTH.

Pemarp 3amaun, CBSI3aHHBIE C YUCJIOBBIMHM IOCIEI0BATEIbHOCTSIMU, B TOM
YHUCJIE 33/1a4U U3 PEAIbHOM >KM3HU (C MCIOJIb30BAHUEM KAJBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).

Pacrio3HaBaTh ¥ TPUBOAUTH MPUMEPHl KOHEYHBIX U  OECKOHEUHBIX
NOCJIEIOBATEIbHOCTEH, OrPAaHMYEHHBIX  IOCIEA0BAaTEIbHOCTEH, MOHOTOHHO
BO3pacTaomuX (yObIBAIOLINX ) OCIEA0BATENBHOCTEH.

HmeTs mpeacTaBieHne 0 CXOUMOCTH MOCIEA0BATEIbHOCTH, YMETh HAXOAUTh
CyMMY OECKOHEYHO yOBIBAIOIIEH r€OMETPHUECKOM MPOTrPECCUH.

[TpuMeHsTh METOT MaTEMAaTUYECKON UHIYKIIMHU IPU PEIIECHUH 3a/1a4.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpomsusre  Mparrmseckie (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenI

1 UNCJIA U BBIYUCJIEHMA. 11 1 bubmuorexa [JOK
PannonanbeHble yncia (IOBTOpEHNUE) https://m.edsoo.ru/77e09b13

5 OVYHKIMU. Koopaunatel u 17 1 bu6mmoreka [IOK
rpaduku. OyHKIIUU https://m.edso0o.ru/77e09b13

3 AJITEBPAMYECKUE BbIPAXXEHUW . 7 bubnuorexa [JOK
BeIpaxxeHus ¢ nepeMeHHbIMU https://m.edso00.ru/77e09b13

4 YPABHEHH%I{CHCTENHJ 10 1 bubmuorexa [JOK
YPABHEHMU M. Jluneiinble ypaBHEHUS https://m.edsoo.ru/77e09b13

5 UNCJIA 1 BBIYUCJIEHHMA. Crenens ¢ 5 bu6mmoreka [IOK
HaTypaJIbHBIM I10Ka3aTelIeM https://m.edso00.ru/77e09b13

5 AJITEBPAMYECKUWE BBIPAYKEHU . 23 1 bubnunorexa [JOK
MHorouneHsl https://m.edso00.ru/77e09b13

7 AJITEBPAMYECKUE BBIPAKEHU . 14 1 bubnunoreka [JOK
DopMyJIbl COKPAILEHHOTO YMHOKEHUS https://m.edso00.ru/77e09b13

bubnunorexa [JOK

8 UNCJIA U BBIYUCJIEHWA. JlenumocTh 10 https://m.e dsogru 177609513

9 OYHKIWUN. Jluneiinas GyHKIIIS 16 1 nggﬁ;ﬁﬁ)gﬁﬁkogblg
YPABHEHI/I}} N CUCTEMBI Bu6miorexa [IOK

10 YPABHEHUMMU. CucremMbl IMHEHHBIX 14 1

YpaBHEHU

https://m.edsoo0.ru/77e09b13
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1 [ToBTOpenue, 06001eHNE, 8 bubmuoreka [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/77e09b13
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136
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8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 YPABHEHUA 1 HEPABEHCTBA. 20 1 bubnnoreka [HOK
HepaBenctBa https://m.edso00.ru/6d40b704
5 UNCJIA U BBIUMCJIEHUW . KBaapaTtHbrit 17 1 bubnuorexa [JOK
KOpPEHb https://m.edso0.ru/6d40b704
3 YPABHEHUWSA 1 HEPABEHCTBA. 17 1 bubmuoreka [JOK
KBagparssle ypaBHeHUSA https://m.eds00.ru/6d40b704
4 AJITEBPAMYECKUE BbIPAXKEHU . 17 1 bubmuorexa [JOK
JpoOHO-palinoHalbHbIe BHIPAKEHUS https://m.edso00.ru/6d40b704
5 YPABHEHUA 1 HEPABEHCTBA. 19 1 bubnuorexa [JOK
JIpoOHO-palmoHanbHbIe ypaBHEHUS https://m.eds00.ru/6d40b704
bu6mmoreka [IOK
6 OYHKLMH 15 1 https://m.eds00.ru/6d40b704
7 AJITEBPAMYECKUWE BBIPAXKEHU . 14 bubnmnorexa [JOK
Crenenu https://m.edso0.ru/6d40b704
bu6mmoreka [JOK
8 UNCJIA U BBIUUCJIEHUS. IenumocTs 7 1 httos://m.edsoo.ru/6d40b704
9 [ToBTOpenue, 0600IIEHNE, 10 1 bubmuorexa [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/6d40b704
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 8 0
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9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Konrpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
bub6numoreka [IOK
1 OYHKIIN 25 1 https://m.edsoo.ru/133deaba
5 YPABHEHHMA 1 HEPABEHCTBA. 15 1 bubmuoreka [{OK
KBanparHbie HepaBeHCTBa https://m.edsoo.ru/133deaba
3 YPABHEHUA 1 HEPABEHCTBA. o5 1 bubmmoreka [JOK
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI https://m.edsoo.ru/133deaba
4 UNCJIOBBIE ITOCJITENOBATEJIBHOCTHU 25 1 bubmmoreka [JOK
N ITPOI'PECCHUU https://m.edsoo.ru/133deaba
5 AJITEBPAMYECKUE BbIPAXXEHU . 12 1 bubmuoreka [{OK
Crenenb C palliOHATBHBIM ITOKa3aTeIeM https://m.edsoo.ru/133deaba
IToBTOpenue, 00001IEHNE, CUCTEMATH3ALIS bubmmnoreka HOK
6 - 34 1
3HAHUU https://m.edsoo.ru/133deaba
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 6 0

23



https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

7 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTara
1 Yucna v BBIYKCICHUS
11 BeinonHATe, coueTas yCTHbIEe M IHCbMEHHbIE NPHEMBI, apu(pMETHUUYECKHE
' JeMCTBUSA C pallMOHAIIbHBIMH YHCIaMU
HaxoauTte 3HaueHUs] YUCIIOBBIX BBIPAKEHUH, MPUMEHSITH pazHOOOpa3HbIE
1.2 crocoObl M OpUEMBI BBIUMCIECHUS 3HAUYE€HUN JPOOHBIX BBIPAKEHUH,
coJepKanx OOBIKHOBEHHBIE U AECATUIHBIC POOH
[lepexoautb OT 0HOM (HOPMBI 3aIMCH YUCET K APYroi (MpeoOpa3oBHIBATh
1.3 JECSATUUHYIO ApOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATHYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JICCATUIHYIO POOb )
14 CpaBHMBATh U YHOPSIOYMBATh pallMOHAIbHBIE YUCIIA
1.5 OxpyrisTh yucna
BBINONHATE NPUKUAKY M OLEHKY pe3ysibTaTa BbIUMCIEHUH, OLIEHKY
1.6 3HAYEHUH YUCIIOBBIX BBIPAXKEHUN. BBINOMHATH NEHCTBUSA CO CTENEHSMH C
HaTypaJIbHbIMH I10Ka3aTeNsIMU
17 [IpuMeHATh  TpU3HAKK ~ JEIMMOCTH, Ppa3JIO)KEHUE Ha  MHOXHUTEIU
' HaTypaJbHbBIX YHCEN
Pemate nmpakTUKO-OPHEHTUPOBAHHbBIE 3a/1a4M, CBA3aHHBIE C OTHOIICHHEM
18 BEJIMYMH, IPONOPLUOHATIBHOCTHIO BEJIMYMH, MPOLIEHTaMH,
' MHTEPIPETUPOBATh PE3YJIBTAThl PEIICHUS 3a7ad C Y4E€TOM OTPAaHUYEHHH,
CBSI3aHHBIX CO CBOICTBaMHU pacCMaTpUBAEMBIX 00BEKTOB
2 AnrebGpanyeckue BbIpaKeHHs
51 Hcnonb30Bath anredpanvyeckyro TEPMUHOJIOTHIO M CUMBOJIUKY, IPUMEHSTh
' e€ B IIpoIiecce OCBOCHUs y4eOHOro MaTepuaa
59 Haxonuth 3HaueHHs OyKBEHHBIX BBIPRKEHUH INPH 3aJaHHBIX 3HAYEHUSX
' [IEPEMEHHBIX
53 BeimonHsaTe  mpeoOpa3oBaHMsl  LENOTO  BBIPAXKEHUS B MHOTOWIEH
' MpPUBEIEHNEM TIOJIOOHBIX CIIaraeMbIX, paCKphITHEM CKOOOK
54 BbINOMHATE YMHOKEHHE OJHOWIEHA HAa MHOTOYIEH M MHOTOWIEHa Ha
' MHOTOYJIEH, TPUMEHATH (POPMYIIBI KBaJIpaTa CyMMBI U KBaJipaTa pasHOCTH
OcylecTBISITh pa3joKeHWE MHOTOUYIEHOB HAa MHOXUTENIHW C IOMOIIbIO
2.5 BbIHECEHHS 3a CKOOKHM OOIIEro MHOXKHUTENS, TPYIIUPOBKH CJlIaraeMbix,

npuMeHeHHs GOopMYI COKPALIEHHOTO YMHOKEHUS

24



[TpumensTh MpeoOpa3oBaHKsi MHOTOWICHOB JJIsl PEIICHUS Pa3InYHbIX 3a1a4

26 13 MaTeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIbHON NIPAKTUKU
57 Hcnonb30BaTh CBOMCTBA CTENEHENM C HATypaJbHBIMU MOKA3aTEISIMH IS
' peoOpa3oBaHus BHIPAKEHUI
3 VYpaBHEHHS U HEPABEHCTBA
Pewars nuHElHbIE ypaBHEHUS C OJHOM IIEPEMEHHOM, IPUMEHSS IpPaBUIIA
3.1 1epexosia OT UCXOJHOTO ypaBHEHHUS K paBHOCHIbHOMY eMy. IIpoBepsts,
ABJIAETCS JIA YUCIIO KOPHEM YPaBHEHMS
39 [TpumensTh rpaduuecKkue METOABI MPHU PEIICHUH JIMHEHHBIX YpaBHEHUH U
' UX CHUCTEM
33 [TonOupars npumepsl Nap YUCEN, SBJSIIOIUXCA PEIIEHHUEM JUHEHHOro
' YPaBHEHHS ¢ ABYMs IEPEMEHHBIMU
CtpouTh B KOOPIMHATHOW IUIOCKOCTH TpadUK JTMHEWHOTO YpaBHEHHS C
3.4 JIBYMsI TIEPEMEHHBIMH, TIOJNB3YSICh TpaduKOM, TNPHUBOIUTH PUMEPHI
pEILlIeHUs] ypaBHEHUS
35 Pemate cucremsl IByX JIMHEMHBIX YPABHEHUM C JBYMs IIEPEMEHHBIMH, B
' TOM 4YHCIIe TpaguIecKn
CocraBiaATh W pellaTh JMHEWHOE YPAaBHEHHUE WM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHUH IO YCJIOBHIO 3a/a4yd, UHTEPIPETHPOBATb B COOTBETCTBHM C
KOHTEKCTOM 3a/1a4M MOJIY4YE€HHbIN pe3yibTar
4 Koopaunats! u rpaduku. OyHKIuu
N306paxkaTh Ha KOOPAMHATHOM NPSIMOM TOYKH, COOTBETCTBYIOILKE
4.1 3alaHHbIM ~ KOOpJMHATaM, Jy4yHd, OTpPE3KH, HHTEpBajibl, 3alUCHIBAThH
YHCIJIOBBIE TPOMEKYTKH Ha alNredpandeckoM s3bIKe
4.2 Otmedats B KOOpAMHATHOM TNIOCKOCTH TOUYKH 110 3a/IaHHBIM KOOpINHATaM
4.3 Crpourts rpaduku nuHeiHbIX QyHKIMA. CTpouts rpaduk pyHKINU Y = [X|
OnuceiBaTh C TOMOLIbIO (YHKIMH M3BECTHBIE 3aBUCHUMOCTH MEXIY
4.4 BEJIMYMHAMU: CKOPOCTh, BPEMSl, paCCTOSIHUE, LIEHY, KOJIMYECTBO, CTOUMOCTD,
IIPOU3BOIUTENILHOCTD, BpeMsl, 00bEM pabOThI
4.5 HaxonuTh 3HaueHune GyHKIMK IO 3HAYEHUIO €€ apryMeHTa
[Tonumate rpaduueckuii crocod MpeaCcTaBIEHUs U aHaTN3a WHGOPMAIIHH,
4.6 U3BJIEKATh W UHTEPIPETUPOBATh HMH(OpPMALMIO W3 TpapUKOB peaTbHBIX
IIPOLECCOB U 3aBUCUMOCTEN
8 KUIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMOro .
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHus
pe3yJbTara
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Yucna 1 BEIUHCIIEHUSA

11

1.2

1.3

Hcnonp30BaTh HadalbHBIE MPEACTABICHUS O MHOXECTBE JEUCTBUTEIbHBIX
qyucen Ui CPAaBHEHMs, OKPYIJIGHUS M BBIUMCICHUH, W300pakaTh
JICHCTBUTEIIbHBIE YK CIIA TOYKAMU HA KOOPJAMHATHOMN IPSIMOU

[TpuMmeHsaTh NOHATHE apU(METHUYECKOIO KBAJIPAaTHOIO KOPHSA, HaXOIUTh
KBaJpaTHble KOpPHHM, HCHONb3Yysd IpU HEOOXOIUMOCTH KaJbKYJIATOP,
BBINOJIHATh NPeoOpa3oBaHMs BBIPAXKECHUH, COAEP)KAIIMX KBaJpaTHbIE
KOPHH, UCIIOJIb3ys CBOMCTBA KOPHEHN

Hcmonp30BaTh 3amicy OONBIINX U MAJIBIX YHUCET C MTOMOIIBIO AECITUYHBIX
npoOeit u creneHel yucia 10

2.1

2.2

AnrebpanuecKue BHIPAKCHUS

[IprMeHATh TIOHATHE CTENEHW C IeJbIM I0Ka3aTeleM, BBIIOIHSITh
1peoOpa3oBaHKs BBIPAKEHUH, COICPIKAIINX CTEIICHH C [[EJIbIM [IOKa3aTeIeM
BBINOTHATE TOKACCTBEHHBIC MPEOOPA30BAHUS PAMOHATIBHBIX BBIPAKCHUN

Ha OCHOBE IPaBHJ JCHCTBHHA HaJ MHOTOYWICHAMH W alreOpandecKuMu
JIPOOSMHU

2.3

2.4

PacknanpiBaTe KBagpaTHBIM TPEXUIIECH HA MHOKHUTEIN

[TpumensTh peoOpazoBaHusl BHIPAKEHUHN ISl PELICHUS Pa3iIMYHbIX 3a7a4
U3 MaTEeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEaIbHOM MPAKTUKU

YpaBHEHHs U HEPABEHCTBA

3.1

3.2

3.3

3.4

Pemarp nuHelHbIE, KBaJpaTHbIE YPABHEHMSI U PallMOHAJIBHBIE ypaBHEHUS,
CBOJSIIIMECS K HUM, CUCTEMBI IByX YPaBHEHUH C ABYMsI IEPEMEHHBIMU

[TpoBoaUTH MpoCTEiiiINe UCcCIeq0BaHUS YPaBHEHUI U CHCTEM YpaBHEHU, B
TOM 4YHCJIE€ C MPUMEHEHUEM I'papHuecKuX MpeaCcTaBIeHUN (yCTaHaBIMBATH,
UMEET JIM YpaBHEHUE WIM CHCTeMa YpaBHEHHH pELIeHHUs, €ClIM UMEET, TO
CKOJIBKO, U TIPOYEE)

[TepexoauTh OT COBECHON (OPMYIHMPOBKM 3a1aud K e€ anredpandeckoi
MOJIECNIA C IIOMOIIBIO COCTABJICHHUS YPABHEHUs WIM CHUCTEMBl YPaBHEHHUH,
UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJaud IIOJY4YECHHBIN
pe3ynbTaT

HpI/IMeHSITB CBOMCTBA YHCIIOBEIX HCPAaBCHCTB MJId CpPaBHCHUSA, OLICHKH,
peuiaTtb JIMHEHbBIE HEpaBCHCTBa C OIHOM nepeMeHHoﬁ N HUX CHCTCMBI,
JdaBaTb rpa(I)quCKon HWIUTIOCTPALlUI0 MHOXKECTBA peH_ICHI/Iﬁ HEpaBCHCTBA,
CUCTCMbI HCPABCHCTB

4.1

4.2

DyHKIMH

[TonnmMaTh ¥ UCMONB30BaTh (DYHKIIMOHAIBHBIE MOHATHUS U SI3BIK (TEPMUHBI,
CHUMBOJMYECKHE O0003HAueHHsI), ONpeAeNsATh 3HaYeHHe (YHKUUU 10
3HAYEHUIO apryMEeHTa, OINPeeNsATh CBOWCTBA (PYHKIUU O €€ rpaduKy

Ctpouts rpaduku dJeMEHTapHBIX QYHKIIMIA BHJIA:
y=k/x
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y=k/x, y =x2, y = X3, y = |X|, onUChIBaTh CBOMCTBA YHCIOBON (QYHKIMH IO &
rpaduxy

9 KIIACC
Kon .
IIpoBepsiembie IpeaMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOIM
NPOBEPAEMOro .
o0pa3oBaTe/IbHON NPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTara
1 Yucna v BBIYMCICHUS
11 CpaBHUBATh U YIIOPSAI0UYNBATH PAllMOHAIBHBIE U HPPALOHAJIbHBIE YUCIIA
Boimonuate apudmernyeckue ACUCTBUS € pPALMOHAIBHBIMM YHCIAMH,
1.2 coueTass YCTHbIE M IIMCBbMEHHBIE IPHUEMBI, BBIIOJIHATH BBIYUCICHUS C
VPPaLMOHAIBbHBIMU YHCIAMU
13 Haxonuth 3HaueHMs cTeNeHEW C MLENbIMU IIOKA3aTesIMU U KOPHEH,
' BBIUNCIIATh 3HAYECHHS YUCIOBBIX BBIPAXKCHHUN
14 OkpyrisiTh JEHCTBUTENIbHBIE YHUCIJIA, BBINOJHATH HPUKUAKY pe3yJbTara
' BBIYMCIICHU, OLIEHKY YMCIIOBBIX BBIPAKECHUN
2 YpaBHEHMS U HEPABEHCTBA
51 Pemats nuHeliHble U KBaJgpaTHbIE YpaBHEHUs, YPaBHEHUS, CBOJSLIUECS K
HUM, IPOCTEUIINE TPOOHO-PALIMOHAIbHBIE YPABHEHUS
Pemate cuctemsl NByX JIMHEHHBIX YpaBHEHUH C JBYMs INEPEMEHHBIMH U
2.2 CUCTEMBl JBYX YpPaBHEHHMH, B KOTOPBIX OJHO YypaBHEHHE HE SBISETCS
JIMHEVHBIM
Pemate TekcTOBBIE 3ajauM  anreOpauyecKUM CIOCOOOM C  TOMOUIbIO
2.3 COCTaBJICHUS YpPAaBHEHUS WM CHUCTEMbl JBYX YPaBHEHUH C JByMs
NePEMEHHBIMU
ITpoBoAMTH MpOCTENIINE UCCIEA0BAHNS YPABHEHUN U CUCTEM YPAaBHEHUH, B
54 TOM 4YHCIIe C MHpUMEHEHHeM TrpaduyecKux MpeacTaBIeHUN (Hampumep,
' YCTaHaBJIMBATh, UMEET JIM YPABHEHHE WM CHUCTEMA YPABHEHMH pEILEHUS,
€CJIM UIMEET, TO CKOJIBKO)
Pemats nuHeliHble HepaBEHCTBa, KBaJpaTHbIE HEpPaBEHCTBa, M300pakaTh
2.5 pEllIeHNe HEPAaBEHCTB Ha 4YHCIOBOW IpSAMOM, 3alMChIBaTh PELIEHHE C
MIOMOUIbIO0 CUMBOJIOB
Pemate cucreMbl JIMHEMHBIX HEPABEHCTB, CHUCTEMbl HEpPABEHCTB,
26 BKJIIOUYAIOIME KBAJpaTHOE HEPABEHCTBO, M300pakaThb pEIIEHHE CHCTEMBbI
' HEPAaBEHCTB HA YHUCJIOBOM NpPSIMOMN, 3alUChIBaTh PEUICHHE C MOMOIIbIO
CHUMBOJIOB
2.7 Hcnonp30BaTh HEPABEHCTBA MIPH PEIICHUN PA3IMYHBIX 3a7a4
3 OyHKIIH
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PacrioznaBath GyHKIMM HM3yYEHHBIX BHIOB. [lOKa3bIBaTh CXEMaTUYECKU
pacrosoXeHue Ha KOOPAWHATHOM IIOCKOCTH TpadukoB (QYHKIMIA BHIA:

3.1 .
y=kx, y=kx+b, y=k/x, y=ax’tbx+C, B 3aBHCHMOCTH OT 3HAYCHHU
K03(PUITMEHTOB, ONMUCHIBATh CBOKWCTBA (PYHKITUI

3.2 [Toka3pIBaTh CXEMaTHYECKU PACIIONOKEHHE HAa KOOPAMHATHOW IUIOCKOCTH

' rpaduKoB QYHKIUH BUIA Y = Y X, Y = |X| ¥ ONUCHIBaTh CBOMCTBA (DyHKIUN

33 Ctpouth u u300pakaTh CXeMaTUUYECKU IpadUKU KBaIpaTUYHBIX (QYHKIUH,

' OTHCHIBATh CBOMCTBA KBAIPATUYHBIX (DYHKIUH 10 UX rpadukam
34 Pacno3naBaTh kBaipaTUUHYIO QYHKIUIO IO GOpMYyJie, TPUBOAUTH IPUMEPHI
' KBaJIpaTUUHBIX (QYHKIUI U3 peaibHON KU3HU, PU3UKU, TEOMETPUU
4 Apudmerndeckas 1 reOMETpUIECcKas IpOrpeccuu
41 Pacno3naBaTh apupMETHUECKYyl0 U TE€OMETPUYECKYI0 MPOrPEecCUU TpHU
' pa3HbIX criocobax 3aJaHus
BEIMONHATE BBIYMCIEHUS C HWCHOJB30BaHWEM (GOpMyn N-TO diIeHa

4.2 apuQMEeTHUYeCKOil M TEOMETPUYECKOM MpOorpeccuid, CyMMbl MEpPBBIX N
YJICHOB

43 N3o0pakaTh WieHBI MOCIENOBATEIBHOCTH TOYKAMHA Ha KOOPAMHATHON

' IUIOCKOCTH
Pemats 3amaum, cBA3aHHBIE C YHCIOBBIMHU MOCIEI0BATENILHOCTSIMH, B TOM
4.4 YuClIe 3aJaud U3 PEATbHOW KU3HU (C HCIIOJIb30BAHUEM KaJIbKYJSATOPA,

U(PPOBBIX TEXHOJIOTHIN)
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Yucna v BIYMCIICHUS
JpoOu 0OBIKHOBEHHBIE U JAECATHUYHBIC, IEPEXO OT OHOU (opMbI 3anucu apodeit
11 K apyrou. IlonsaTue paunoHanbHOro 4ucia, 3aluch, CPaBHEHUE, YIIOPSIOYUBAHNE
palOHAIBHBIX YUCEII
12 Apudmerndeckne IeHCTBUS C palMOHAIBHBIMM uuciaMu. Pemienue 3azau w3
' peanbHON MPaKTUKU Ha YacTH, HA IpOOH
13 CreneHb C HaTypaJbHbIM IIOKa3aTeleM: OIpeZeleHHe, Ipeodpa3oBaHue
' BBIPa)KEHUI1 Ha OCHOBE OINpEIEIeHNs, 3aUCh OOJIBIINX YUCEl
14 [IpouieHThl, 3anuCh MPOLIEHTOB B BUJE ApOOM U poOu B BHUJIE NMPOLEHTOB. Tpu
' OCHOBHBIE 33/1a41 Ha IIPOLICHTHI, PEILICHHUE 3aa4 U3 PEeaJIbHON IPAKTUKH
15 [TpuMeHeHrEe NPU3HAKOB IEIMMOCTH, Pa3I0KEHUE HA MHOKUTEIM HaTypaJlbHbBIX
' qrce
1.6 PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IpsAMasi U 0OpaTHas IpONOpLUOHATIBHOCTH
2 AnrebpanuecKue BEIPAKCHHS
51 IlepeMeHHBIE, 4YMCIOBOE 3HAYEHUE BBIPAXKECHMS C IEpeMeHHOW. JlomycTumele
' 3HAYEHUS IEPEMEHHBIX
59 [IpencraBnenne 3aBUCUMOCTH MEXAY BEIMYMHAMH B BHIE  (HOpMyIIBL
' Beorurcienus mo Gpopmyinam
2.3 [TpeoOpa3oBanue OyKBEHHBIX BBIPQXKEHUI, TOXKAECTBEHHO PaBHbIE BBIPAKEHUS
2.4 CBolicTBa CTENIEHU C HATYPaJIbHBIM I10Ka3aTeIEM
95 OpHounenbl n MHorowieHbl. CreneHb MHorowieHa. CrokeHue, BbIYUTaHUE,
' YMHO)KEHHE MHOTOUJICHOB
26 DopMynbl COKPALIEHHOIO YMHOXEHHSA: KBagpaT CyMMBl M KBaApaT pPa3sHOCTH.
' ®dopMmyna pasHOCTH KBaapaToB. Pa3nokeHre MHOIOYICHOB HA MHOKUTEIIN
3 YpaBHeHUs
31 YpaBHEHHE, KOpPEHb ypilBHeHI/I}I, npaBuia IpeoOpa3oBaHUs — ypaBHEHUS,
PaBHOCHUIIBHOCTb YPaBHEHUI
39 JIuneliHoe ypaBHEHHME C OJHOM IIEPEMEHHOM, YHUCIO KOPHEW JIMHEWHOIO
' YPaBHEHHS, PELLICHUE JINHENHBIX YPAaBHEHUM
33 CocTaBieHUe ypaBHEHMH MO YCJIOBHIO 3aJayd. PelieHne TEeKCTOBBIX 3a1ay C
' TIOMOILLIO YPaBHEHUI
3.4 JluneliHOe ypaBHEHUE C IBYMs IEPEMEHHBIMH U €ro rpaduk
Cucrema AByX JINHEWHBIX YPaBHEHUM C JIByMs NEpEeMEHHbIMH. PernieHue cucreM
3.5 YpaBHEHMI CIOCOOOM MOACTAaHOBKH. Ilpumepsl perieHusi TEKCTOBBIX 3a/1ad C

MIOMOUIBIO CUCTEM YPaBHEHUI
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4 Koopaunats! u rpaduku. OyHKimm
4.1 Koopaunara Touky Ha TIPSIMOiA
49 Hucnossle NMPOMEXKYTKH. PaccTossHue Mexay IByMs TOYKAMHM KOOPAMHATHOMN
' IPAMOiA
43 [IpsmoyronpHas cucrema koopaunat, ocu OX u Oy. AGcrucea U OpAMHATA TOYKU
' Ha KOOPJAMHATHOM IIIOCKOCTH
44 [Tpumepsr rpadukoB, 3agaHHbIX (opmyramu. YUYrteHue rpadUKOB peanbHbIX
' 3aBHCHMOCTEM
4.5 [onsarue ¢pynkuuu. ['papuk ¢pynkunu. CoricTBa QyHKIHIA
4.6 Jlunetinas pynkius, e€ rpaduk. 'paduk pyHKINN Y = [X|
4.7 ['padpuaeckoe pereHne IMHEHHBIX YPABHEHU H CUCTEM JIMHEWHBIX YpaBHCHHM
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna u BBIYUCICHUS
11 KBanpatuslii kopenb u3 uucna. [loHsatue 00 UpPpaLMOHATBLHOM YUCIE.
' JlecaTHUHBIC TPUOJIMKESHUST UPPALMOHATBHBIX YHCEIT
CpoiicTBa apupMeTHYeCKUX KBaJpaTHBIX KOpPHEH M UX [pPUMEHEHHE K
1.2 IpeoOpa3oBaHUIO YHCIOBBIX BBIPDAKEHUM W BBIYMCICHUAM. JleHCTBUTEIbHbBIE
qucia
1.3 Cremnens cC 1e7bIM TIOKa3aTenieM u e€ cBoiicTBa. CTaHmapTHas 3aluch Ynuciia
2 Anrebpanyeckue BEIpaKESHUs
2.1 KBanpatHblil TpEXuiieH, pa3inokeHue KBaJpaTHOTo TPEXUIeHa Ha MHOKUTEITN
2.2 Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO ajiredpandeckoi Apoou
2.3 CrnoxeHue, BBlYUTaHHE, YMHOXKEHHE, JIeIeHNe anredpandeckux Ipooei
2.4 PannonanbHble BoIpaykeHUS ¥ UX IpeoOpa3oBaHue
3 VYpaBHEHUS U HEpPAaBEHCTBA
31 KBanpartHoe ypaBHeHue, (opmyna KopHEHl KBaJpaTHOrO ypaBHeHHus. Teopema
' Buera
3.2 Pemienue ypaBHeHM, CBOIAIIMXCS K TUHEWHBIM U KBaIPaTHBIM
3.3 [pocreiimme npoOHO-paMOHATBHEIE YPAaBHEHHS
I'paduueckas uHTEpHpeTanuss ypaBHEHUH C JIByMs IE€PEMEHHBIMH M CUCTEM
3.4 JIMHEWHBIX YpPAaBHEHUN C JBYMs IepeMeHHbIMHU. [IprMepsl pelieHus cucreM
HEJIMHENHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU
3.5 Perienue TeKCTOBBIX 3aJau allreOpandeckuM crocoOom
3.6 UYucnoBbie HEPAaBEHCTBA U X CBOWCTBA
3.7 HepaBeHcTBO ¢ 01HOM ITEpeMEHHON
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3.8 PaBHOCMIIBHOCTH HEPABEHCTB
3.9 JIuneliHbIe HEPABEHCTBA C OJTHOM TIEPEMEHHOM
3.10 CucreMbl TUHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 OyHKIUU
41 ITonarue ¢ynkuuu. OGIACTb ONpENENEeHUs] U MHOYKECTBO 3HAUCHMH (YHKLUU.
' Crnioco0bl 3a1anust GyHKITUN
4.2 I'padux ¢pynkuuu. UreHue cBOMCTB GyHKIMU TO €€ rpaduKy
4.3 [Tpumeps! rpadukoB GPyHKITUH, OTPAXKAIOMIUX PeaTbHBIE TPOIIECChI
44 OyHKIMM, ONUCHIBAIOIIME NPSIMYHO U O0paTHYI  IPONOPLHMOHAIbHbBIE
' 3aBHCHMOCTH, X IpaduKu
4.5 OyHKIUU y =x% y = X?
4.6 OyHKIMN Y = v X, y = |x]
4.7 I'paduueckoe penieHre ypaBHEHUN U CUCTEM ypaBHEHHUI
9 KNIACC
Kon IIpoBepsieMblii 31eMeHT coep:KAHUA
1 Yucna v BBIYUCTICHUS
11 PanyonanbHbple  4Kcia, MPpAalMOHANbHBIE 4YKCIA, KOHEYHble U OECKOHEYHbIE
' JecATUYHbIE Jpoou
MHOXecTBO JEHCTBUTENBbHBIX 4YMCEN, JCHCTBUTENbHbIE YHC]Ia KaK OECKOHEUHBIE
12 JecSITUUHble J1poOu. B3anMHO O/IHO3HAYHOE COOTBETCTBUE MEX]Y MHOMXECTBOM
' NEHUCTBUTENBHBIX YHCET U KOOpAWHATHOW mpsiMod. CpaBHEHHE AEHCTBUTEIbHBIX
qucen
1.3 Apudmernueckue I1eUCTBUS C JCUCTBUTEIHLHBIMHU YUCIAMU
W3mepenus, npuOIMKeHHs, OLEHKU. Pa3mepsl OOBEKTOB OKpYXKAloOIEro MHpa,
14 JUITNTENILHOCTh TIPOLIECCOB B OKpyskatomeM wmupe. I[IpubmkéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTb NpuOmkeHus. Oxpyrienue uucen. [Ipukunka U oreHka
PE3YJITaTOB BBIYUCIICHUN
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 VYpaBHeHUsI ¢ OIHOH epeMeHHON
2.2 JIuneliHoe ypaBHeHue. PellieHre ypaBHEHUN, CBOAAIIMXCS K JIMHEWHBIM
2.3 KBagparHoe ypaBHeHue. Penienre ypaBHeHNH, CBOAAIIMXCS K KBaJIPAaTHBIM
24 bukBanpatHoe ypaBHeHue. IIpumepsl pellleHMs YpaBHEHUHW TPETbEH U 4YETBEPTOMN
' CTETIEHEN Pa3JI0KEHNEM Ha MHOKUTENN
2.5 Pemenne npoOGHO-paliMOHaNIbHBIX YpaBHEHUN
2.6 Cucremsl ypaBHEHUNI
2.7 VYpaBHeHHE ¢ ABYMS NIEPEMEHHBIMH U €ro rpaduk
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2.8

Pewrenne cucreM ABYX JIMHEWHBIX YPAaBHEHUN C ABYMS IIEPEMEHHBIMU

Pemenue cucteM AByX ypaBHEHUM, OJTHO U3 KOTOPBIX JUHEUHOE, & IPYroe — BTOPOU

2.9
CTETIeHU

2.10 I'paduaeckas uHTEpIPETALMS CUCTEMBI YPAaBHEHUH C IBYMsI IEPEMEHHBIMU

211 Pemenne TeKCTOBBIX 33729 aNreOpandeckum crmocooom

2.12 UwucioBble HEPABEHCTBA U UX CBOMCTBA

2.13 Pemenue nuHEHBIX HEPABEHCTB C OJHOM NIEPEMEHHOMN

2.14 Pemenue cucreM TUHEHHBIX HEPABEHCTB ¢ OAHOM IMEPEMEHHON

2.15 KBanpaTHble HEpaBeHCTBa

516 I'padmyeckas wuHTepHpeTansi HEPaBEHCTB W CHCTEM HEPAaBEHCTB C JABYMS
' HepEMEHHBIMU
3 OyHKIIU

31 KBagpatuunas Gpynkius, e€ rpaduk u cBoiictsa. [lapaGona, KOOpAMHATHI BEPUIHMHBI

napaboIIbl, 0Ch CHMMETPHUH MapadoIbl

3.2 I'paduku Gpyukimii y=Kx, y=kx+b u ux coiicrsa

3.3 I'paduku Gpynkumii y=k/Xx, y = X° u ux cBoiicrsa

3.4 I'paduku PpyHKuUMi , 1 UX CBOWCTBA
4 YucnoBbie IOCIEI0BATEIIBHOCTH

41 Omnpenenenve u CcrnocoObl 33JaHUS YHUCIOBBIX IOCIENOBaTeNbHOCTEH. 3amaHue
' MOCIIEI0BATEIBHOCTH PEKYPPEHTHOM popmynoit u hopMyIoit N-ro uaeHa

4 Apudmernuaeckas nporpeccusi. Dopmyisl N-ro wieHa apupMETHIECKON IPOTPECcCHi,
' CYMMBI TEPBBIX N YICHOB

43 I'eomerpuueckas nporpeccusi. @opMyIel N-TO YJIeHA TEOMETPUIECKON TPOTpeccui,
' CYMMBI TTEPBBIX N YJICHOB

44 N300pakeHne 1ieHOB apupMETUIECKON 1 T€OMETPUUECKO Mporpeccuii ToukaMu Ha
' KOOPAMHATHOM IUIOCKOCTH. JIMHENHBINA U SKCIIOHEHLIMAIbHBIN POCT

4.5 Cno’xHbIe MPOLIEHTHI
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IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsieMble TPeGOBAHUS K MPeIMETHBIM Pe3y1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111€r0
o0pa3zoBaHusi Ha ocHoBe ®I'OC

YMeHue onepupoBarh NOHATHAMU: MHOXECTBO, IOJMHOXECTBO, OlEpalun
HaJl MHO)XECTBAMMU; YMEHUE ONEPUPOBATh MOHATUAMU: Trpad, CBSI3HBIN rpad,
JIEpEeBO, LIUKJI, IPUMEHATh UX IPHU PELICHUHU 337a4; YMEHHE HCII0JIb30BaTh
rpadguyueckoe TPEACTaBICHHE MHOXECTB JUJIsI ONHCAaHUS peallbHbIX
IIPOLIECCOB U SIBJIEHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX yUeOHBIX MPEIMETOB

YMeHue OIICPUPOBATL IIOHATHAMMU: OIIPCACICHHUC, daKCHOMa, TCOPEMa,
JOKa3aTCJIbCTBO, YMCHUC PpacCiio3HaBaTb HUCTHUHHBIC u JIOXKHBIC
BbBICKA3bIBAHUA, IIPUBOAWTL IIPUMCPLI KW KOHTPIIPUMCPLI, CTPOUTH
BBICKA3bIBAHUA U OTpULIAHUSA BBICKA3bIBAaHU M

YMeHue OIICpHUPOBATL TIIOHATUAMU. HATYpaJbHOC 4YHCJIO, IIPOCTOC U
COCTaBHO€ YMCIIO, JE€IMMOCTh HATYPAJIbHBIX YMCEN, IPU3HAKU JEIUMOCTH,
[eJI0e YUCIIO, MOJYJIb YKciia, OOBIKHOBEHHAsI ApoOb M JecsTHYHAs IPOOb,
CTAaHJApTHBIA BHJ 4YMCJA, PALlMOHAJIBHOE YMCIIO, UPPALMOHAIBHOE YHUCIIO,
apumMeTHuuecKuil KBaJpaTHBIM KOpPEHb; YMEHHE BBINOIHATH ACHCTBHS C
YucCilaMHd, CpaBHHUBATh W YIOPAAOYMBATHL 4YHCJIA, NPCACTABIATH 4YHCJIA Ha
KOOPJIMHATHON IPSAMOM, OKPYIVIATh YHUCIA; YMEHUE JENaThb NPUKUIAKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue onepupoBaTb MNOHATHSIMM: CTEINEHb C LEIbIM IIOKa3aTENeM,
apudMeTHUeCKUil KBaIpaTHbIM KOPEHb, MHOTOUIEH, ajaredpanydeckas 1poos,
TOKJIECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHOM CTemeHH OoJblle
€MHMIIBI; YMEHHUE BBINOIHATH pacu€rel Mo ¢opmyaam, npeoOpa3zoBaHUs
LENbIX, JPOOHO-PAllMOHAIBHBIX BBIPAXKEHUN M BBIPAKEHUN C KOPHSMH,
pa3yIoKEHNE MHOTOWICHA HA MHOYKUTEIH, B TOM YHCIIE C HCIIOJIb30BAHUEM
(bopMyI pa3HOCTH KBaJIpaToOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHHe onepupoBaTh MOHATHAMH: UYHCIOBOE PABEHCTBO, YPaBHEHUE C
OJIHOW NEPEMEHHOW, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
YMEHHME pellaTh JIMHEHHbIE W KBaJpaTHblE ypaBHEHUs, JApOOHO-
palMOHAIbHBIE YPABHEHHUS C OJTHOM MEPEMEHHOW, CUCTEMBI JIBYX JIMHEWMHBIX
yYpaBHEHMIA, TMHEHHbIE HEPAaBEHCTBA U UX CHCTEMbI, KBaJpaTHbIE U APOOHO-
palMoOHAIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM, B TOM 4YHUCIE IIPH
pEeLICHUH 3a1a4 U3 IPYrUX MPEeIMETOB M IPAKTHUYECKUX 3a7ad; YMEHHE
UCIIOJIB30BaTh KOOPAUHATHYIO NPAMYIO U KOOPAUHATHYIO IUIOCKOCTBH IS
M300paKeHUs! pelIeHnid ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMH: (YHKIMS, rpaduk (yHKUHUH, HYIA
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GYHKIIMHM, TPOMEXKYTKH 3HAKOIMOCTOSHCTBA, MPOMEXKYTKHA BO3pACTaHUS,
yObIBaHUs, HawOoJbIIee W HAWMEHBIIEE 3HAYCHUS (DYHKIMH, YMCHHE
ONEPHPOBATh TOHATHSAMHU: TIpsMasl MPOMOPIHOHAIBLHOCTh, JIMHEHHAs
byHkuus, KBaapaTuyHas (QyHKIUS, oOpaTHas NPONOPIHUOHATIBHOCTD,
napaboJia, runep0oa; yMeHUe CTPOUTh Tpaduku (PyHKIHH, UCIIOIB30BAThH
rpaduKu IJIE ONpPENENCHUs CBOWCTB IPOIECCOB W 3aBUCHMOCTEH, IS
pelieHus 3ajad W3 APYruX Yy4eOHBIX MPEIMETOB U PEAbHON KHU3HU;
YMEHHE BBIPAKaTh GOPMYJIaMU 3aBUCUMOCTH MEXIY BETHUYNHAMU

VYMeHue onepupoBaTh MOHATHSIMHU: NOCIEI0BATENBHOCTD, apupMeTHYECKas]
U TeoMeTpuyeckas MpOrpeccud; YMEHHE HCIOJIb30BaTh CBOWCTBA
MOCJIEI0BATENbHOCTEH, (POPMYIIBI CyMMBbI M OOLIET0 WieHa MPH PEIICHUH
3a1a4, B TOM 4YHCIE 3aJad U3 APYruX Y4eOHBIX NPEAMETOB U peajbHOM
KU3HH

YMeHue pemaTh 33a4l Pa3HbIX TUIOB (B TOM YUCIIE HA IPOLEHTHI, 10U U
4acTH, JABWXKEHHE, padoTy, LIEHy TOBapOB M CTOMMOCTb IOKYIIOK U YCIYT,
HaJIOTM, 3aJa4d U3 O0OJacCTH YIpPaBJIEHUS JIMYHBIMU W CEMEUHBIMU
(uHaHCaMM); YMEHHUE COCTABJIATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA U
CHUCTEMBI II0 YCIOBHIO 3aJa4d, HCCIEINOBATH IIOJIyYEHHOE pEIICHUE U
OLICHUBATh IPaBA0IN0100HOCTb MOJTYYEHHBIX PE3YJIbTATOB

10

11

YMeHue onepupoBaTh NOHATHUAMH: (QHUTYpa, TOYKA, OTPE30K, IpsMas, Jyd,
JOMaHas, YroJ, MHOTOYIOJbHHK, TPEYrOJIbHHUK, pPaBHOOCAPEHHBIA U
PaBHOCTOPOHHUI TPEYrOJIBHUKH, MPSIMOYTOJIBHBIN TPEYrOJIbHUK, MEIHaHa,
Ouccexrpuca " BBICOTA TPEYTOJIbHUKA, YeTHIPEXYTOJBHHUK,
napajieiorpaMM, poMO, IPSMOYTOJIBHUK, KBAIPaT, TPANeIHs; OKPYKHOCTB,
KpYT, KacaTeslbHasi; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMHU (DUTypaMH; yMEHHUE
pewiath 3a7a4d, B TOM YHUCIIE€ U3 MOBCEJHEBHOM >KM3HM, Ha HAXOXJIECHUE
reOMETPUYECKUX BEJIMYMH C MPUMEHEHHEM H3YyYEHHBIX CBOMCTB (QUIYyp U
(baxToB

YMeHue omnepupoBaTh HOHSTHUSMHM: PABEHCTBO (QUIYp, pPaBEHCTBO
TPEYrOJIbHUKOB; IapalIeIbHOCTh U MEPIEHAUKYISIPHOCTh IPSIMBIX, YIoOJI
MEXY MPSIMBIMH, NIEPIEHANKYIISIP, HAKJIIOHHASA, IPOEKIHs, mojo0ue Gpuryp,
NOJO0HBIE TPEYrOoJbHUKH, CUMMETPHUS OTHOCUTENBHO TOYKH M MPSIMOIi;
YMEHHUE paclo3HaBaTb pPaBEHCTBO, CHUMMETpPHIO U mojolue ¢uryp,
MapaJJIEIbHOCTD U NMEPIIEHINKYIISIPHOCTD MPSAMBIX B OKPYXKAIOIIEM MHUpE

YMeHue omnepupoBaTh MOHATUSMU: JUIMHA, PACCTOSIHHE, Yroll (BeIMYWHA
yrila, CHHYC U KOCUHYC yTila TPEeYyrojbHHUKA), IJIOAdb; YMEHHE OLEHUBATH
pa3Mepbl IPEeIMETOB U 00BEKTOB B OKPYXKAIOIIIEM MUPE; YMEHUE TIPUMEHSATh
dbopMyITbI IEpUMETPA U TUIOIIAU MHOTOYTOJIBHUKOB, TMHBI OKPY>KHOCTH U
MJIOMIA U Kpyra, o0beMa MPSMOYTOJHHOTO TMapajUieienumnea; yMeHHe
MPUMEHSATH MPU3HAKUA PABEHCTBA TPEYTOJIHLHUKOB, TEOPEMY O CYMME YTJIOB
TpeyroyiibHUKa, TeopeMy Iludaropa, TPUTOHOMETPUYECKHE COOTHOIICHUS
JUUISL BBIYMCIICHUS JJIMH, PACCTOSIHUH, IO
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12

Ymenune  u3zo0paxkaTb  IJIocKMe  GUIypel W HX  KOMOMHAauuw,
IPOCTPAaHCTBEHHbIE (QUTYpHl OT PYKH, C TOMOLIBIO YePTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB 110 TEKCTOBOMY WJIM CHMBOJIBHOMY
OITMCAHUIO

13

YMeHue ornepupoBaTh NOHATHUSMU: MPSMOYTOJibHAs CUCTEMa KOOP/AMHAT;
KOOPJIMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, MPOU3BEICHHE BEKTOpa Ha
YHUCIIO, CKAJISIpHOE TMPOU3BEIACHHE BEKTOPOB; YMEHHE HCIIOJIb30BaTh
BEKTOPbl U KOOPJAUHATHI Ul MPEACTABICHUS JaHHBIX W PEIIeHUs 3a/1ay, B
TOM YHUCJIE U3 IPYTUX YYEOHBIX MPEAMETOB U peaibHON KU3HU

14

15

VYmMmenne OIICPHUPOBATH IMOHATHAMMU: CTOJIOUKOBEIE U KPYTOBLIC AUarpaMmabl,
TaOJIUIIBI, cpeiHee apudmMeTnyeckoe, Mearana, HauooJIbIIee U HANMCHBIIICE
3HAYEHHWs,  pa3Max  YHCIOBOrO  HaboOpa;  yMEHHE  H3BJICKATh,
UHTEPIPETUPOBATh U MPEOOPa30BbIBATE HHPOPMALIUIO, TIPEACTABICHHYIO B
TaONMUIIAX ¥ HA JHarpaMmax, OTPAXKAIOIIYI) CBOWCTBA M XapaKTEPUCTHKU
peabHBIX TPOIIECCOB W SIBJICHHN; YMEHHE pAacCIlO3HAaBaTh W3MCHYHBBIC
BEJIMYUHBI B OKPYXKAIOIEM MUPE

YMeHHe OnepupoBaTh IMOHATHAMHU: CIIyYaiHBIA  ONBIT  (CITydalHBIN
OKCIIEPUMEHT),  JJEMEHTApHOE€  COOBITHE  (DJIEMEHTApHBIA  HMCXO.)
CJIy4alfHOTO OIIBITA, CIIy4ailHOE COOBITHE, BEPOSTHOCTh COOBITHS; YMEHUE
HaXOJ/IUTh BEPOSITHOCTH CITy4aitHbIX COOBITHI B OIIBITAXC
PaBHOBO3MOKHBIMH JJIEMEHTAPHBIMHU COOBITHSIMH, YMEHHUE pElIaTh 3ajaqyd
METOZIOM OpPTraHM30BAaHHOTO Iepedopa M C HCHOJIB30BAHUEM IpaBHIIA
YMHOXEHHS; YMEHHUE OICHUBATh BEPOSTHOCTH PEATbHBIX COOBITHH U
SIBIICHUH, MMOHMUMATh POJIb MPAKTHYECKH JOCTOBEPHBIX M MAaJOBEPOSTHBIX
COOBITHII B OKpPYXKAIOIIEeM MHUPE W B JKHU3HH; 3HAKOMCTBO C TOHSTHEM
HE3aBHCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCENl U €ro
POJIBIO0 B MACCOBBIX SIBJICHUSX

16

YMeHnue BbIOMpaTh NOAXOASAIINNA U3YUEHHBIH METOJ JUIsl pelIeHMsl 3a7auH,
IIPUBOAUTH NPUMEPbl MAaTEMaTH4YECKUX 3aKOHOMEPHOCTEW B IpUPOJE U
JKU3HHM, PACIO3HABaTh IIPOSBIICHUE 3aKOHOB MAaTEMaTUKH B MCKYCCTBE,
OIUCBIBATh OT/IEIbHBIE BBIJAIOLIUECS PE3YJIbTATHI, IOJYyYCHHBIE B XOJE
pa3BUTUSA MaTEMaTUKU KaK HAayKd, IPUBOAUTH IPUMEPBl MaTEMATHYECKUX
OTKPBITHH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUHU
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HEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA

OI'2 10 MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Yucna v BBIYUCICHUS
11 Harypanbnsie u nensie yucna. [IpusHaky 1eIMMOCTH LEIIbIX YUCEI
12 OOBIKHOBEHHBIE M JIECATHYHBIC IPOOU, MIPOIEHTHI, 0ECKOHEYHBIE IEPUOTTIECKIE
' apodu
1.3 Panmonaneueie yncna. ApudmMerndeckue onepannuu ¢ paliioHaIbHBIMU YUCIIaMU
14 JeiictButensubie yucia. Apudmerndyeckue ornepanud ¢ JACHCTBUTEIHHBIMU
' YHCIIAMA
15 [TpubnmxEnnbie BBI‘II/IEJJ'ICHI/ISI, MpaBWiia OKPYIJICHHs, NPUKHIKA K OILIEHKa
pe3ynbTaTa BRIYUCICHUN
2 Anrebpanyeckue BhIpaKEHUS
2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMHU )
59 Crenenp ¢ uenbiM TnokazateneM. CTeneHb C paldOHAIBHBIM TOKa3aTeleM.
' CBoiicTBa cTenEHU
2.3 MHorouseHsl
24 Anrebpanueckas 1poOb
95 Apudmernueckuii KOpeHb HATYPaJIbHOU cTereHu. JelcTBrsIC apupMeTHIeCKIMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU
3 YpaBHEHUS U HEpPAaBEHCTBA
31 Ilenpile M apoOHO-panMOHaNbHBIE YypaBHEHUs. CHCTeMBl M COBOKYIMHOCTH
' ypaBHEHHH
3.9 Hemnbie u papoOHO-panmMoHaNbHbIE HepaBeHCTBA. CHCTEMBI W COBOKYITHOCTH
' HEPABEHCTB
3.3 Pemenne TekcTOBLIX 3a1a4
4 UmcnoBbie MOCIEI0BATEIFHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS TOCIIEI0BATENILHOCTEH
42 Apudmerndeckass u TreoMmeTrpuueckas mporpeccun. Dopmyna  CIOKHBIX
' IPOIIEHTOB
5 OyHKIMH
OyHK1us, criocoos! 3a1anus pyHkuuu. ['padpuk Gynkuuu. Obnacts onpeneneHus
U MHOXecTBO 3HaueHMd  ¢ynkumu. Hymu  ¢ynkuuu.  IIpomexyTku
5.1 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKUMH. MakcUMymbl W
MUHUMYMBI (QyHK1uu. HawmOompliee W HauMeHbIlee 3HaueHWE (QYHKIUHA Ha
IPOMEKYTKE
6 KoopaunaTs! Ha psIMOI U TIIOCKOCTH
6.1 Koopaunarnas npsimast
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6.2

JlexapToBbI KOOPAMHATHI HA MJIOCKOCTH

7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 UX cBOicTBa
7.2 TpeyroabHHUK
7.3 MHOroyrojabHuKu
7.4 OKpYXHOCTh B KPYT'
7.5 N3mepenune reoMeTpuyecKuX BEITUYHH
7.6 BekTophl Ha TIOCKOCTH
8 BeposiTHOCTB M cTaTUCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHuosxecTBa
8.5 I'padsr
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