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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM M3 OMNOPHBIX KYpCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHa 0OecreurnBaeT U3y4eHHe APYruX AUCHUILIMH, KaK €CTEeCTBEHHO-
HAyYyHOT0, TaK W TyMaHUTAPHOTO LHMKIOB, €€ OCBOCHHE HEOOXOIUMO MJif
IPOAODKEHUS 00pa30BaHUs U B MMOBCEAHEBHOM XKU3HU. Pa3BuTHe y 00yyarommxcs
HAy4YHbIX MPEJICTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpanyecKux
aOCTpakiuii, criocode oTpakeHUss MaTEeMAaTHUYECKON HAYKOH SIBJICHUN M MPOIECCOB
B NIpUpOJIE U OOUIECTBE, POJIM MATEMATHYECKOTO MOJEIUPOBAHMS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIILICHUS, HEOOXOIUMBIX I aJanTallid B COBPEMEHHOM LKU(poBOM
obmectBe. M3yuenue anreOpbl oOecrneurMBaeT pa3BUTHE YMEHHsS HaOJI01aTh,
CpaBHHMBaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTh CBOM JE€HCTBUS U BBIBOJBI,
dbopmynupoBath yrBepxKAcHUS. OCBOEHUE Kypca anredpsl 00ecreunBaeT pa3BUTHE
JOTHYECKOT0 MBIIUICHUS] OOYYarolMXCs: OHM HCIHOJB3YIOT JAEIyKTUBHBIE U
WHAYKTUBHBIE pacCyXIeHus, 0000IeHne 1 KOHKPETH3AINIo, abcTparnpoBaHue u
anajgoruto. OOyueHwe  anreOpe  MOpeAnojaraeT  3HAUYUTEIbHBIA  00BEM
CaMOCTOSITEJIbHOM ~ JI€ATEIbHOCTH OOYy4alolUXCsl, IO3TOMY CaMOCTOSTEIbHOE
pelIeHre 3a1a4 SBJISICTCS peaan3anueil 1es1TeIbHOCTHOTO MPUHIIUIIA 00yYEeHHUS.

B cTpykType nporpammsl yueOHOTo Kypca «Anredpay» st OCHOBHOTO OOIIETO
00pa3oBaHMsl OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIbHO-METOANYECKUE JTMHUU:
«Uucna u  BBIUMCIEHUS», «ANreOpanyeckue BBIPAXKEHUS», «YPaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxgas U3 3THX colepiKaTelbHO-METOIUYECKUX
JVHHUHA pa3BUBAETCS HA MPOTSKEHUH TPEX JIET U3YUCHHSI Kypca, B3aUMOCHCTBYS C
IpYyrUMU €ro JuHusMA. B Xxoxe wu3ydeHuss y4yeOHOro kKypca oOydyaromumcs
NPUXOAUTCS JIOTUYECKU PACCYKIIaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
a3blK. B CcBs3M ¢ 3TUM B mporpamMmy ydeOHOro kKypca «AinreOpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3leiax
MaTeMaTHYeCKOro 00pa30BaHMs U CIIOCOOCTBYIOIINE OBJIAJICHUIO 00yYarOIIUMUCS
OCHOB  YHHBEPCAJIBHOTO MareMaTudeckoro si3pika. CoaepkaTenbHOH U
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOro Kypca «Amredpa» SBISETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Conmepxxanne nuHMM «Yucia W BBIYUCICHUS» CIYKUT OCHOBOW MJiA
JanbHEHIIero U3y4eHus: MaTeMaTHKU, CIIOCOOCTBYET Pa3BUTHUIO y OOYydYarOIIMXCA
JIOTUYECKOTO MBIILICHUS, POPMUPOBAHUIO YMEHHS MOJIb30BATHCS aJIrOpUTMaMHu, a
TaK)Xe MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX JIJIsl IOBCEIHEBHOM
XU3HU. Pa3BuTHE MOHATHUA O YKCIEe HAa ypPOBHE OCHOBHOIO O0ILEro 00pa3oBaHUS
CBSA3aHO C pALMOHAIBHBIMU M HpPpalOHAIBHBIMU YHCIaMH, (OPMUPOBAHUEM



MPEACTABICHUN O JEHCTBUTEIHLHOM YKCIie. 3aBEpPILIEHHE OCBOSCHUS YUCIOBOU JTUHUU
OTHECEHO K CpeiHEMY O0IIeMy 00pa30BaHUIO.

Conepxanue AByX anreOpandeckux JUHUN — « AreOpanuecKkue BhIpaKECHUS
U «YpaBHEHHsS] U HEPABEHCTBA» CHOCOOCTBYET (POPMUPOBAHUIO Yy OOyUAIOIIMXCA
MaTE€MaTUYEeCKOro armmnapara, HeOOXOJUMOTro JUlsl PEIIeHUs 3aJad MaTEeMaTUKH,
CMEXHBIX IPEIMETOB U IMPAKTHUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
o0miero oopazoBaHusi y4eOHbIH MaTepuall TPYNIUPYETCs BOKPYT PallMOHATBHBIX
BbIpaKEeHM. AnreOpa JEMOHCTPUPYET 3HAUYEHHWE MATEMaTUKH Kak $3bIKa s
MOCTPOEHUSI MAaTeMaTHYEeCKUX MOJIeNiel, OMHCaHUsl TMPOLIECCOB M  SIBJICHUU
peanbHOro Mupa. B 3amaun 00yueHus anredpe BXOAAT TaKKe TalbHENIIee pa3BUTHE
AJITOPUTMHUYECKOTO MBIIIIEHHSI, HEOOXOIMMOT0, B YACTHOCTH, JIJIsl OCBOCHUS Kypca
UHPOpPMATUKHA, W  OBJAJCHUE HABbIKAMU  JCIYKTUBHBIX  PAaCCYXICHUM.
[IpeobpazoBanre CHUMBOJBHBIX (OPM CIIOCOOCTBYET Pa3BUTHIO BOOOpaXKEHUS,
CIIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTRBY.

Conepxanue (pyHKIIMOHATBHO-TpAa(UUECKON JIMHUU HALIETICHO Ha MOJIyYCHHE
00y4JarImuMuUCs 3HaHUM 0 (PyHKUIMAX KaKk BaKHEWIIEH MaTeMaTH4YeCKOW MOJENd
JUIS OTIMCAHUS ¥ UCCIIEI0OBAaHUS Pa3HOOOPA3HBIX MPOLIECCOB U SIBJICHUM B IPUPOJIE U
oOmectse. M3ydeHne maTepuana ClocOOCTBYET Pa3BUTHIO Y 00YUAIOIIUXCSl YMEHUS
UCIIOJIb30BaTh pa3JIMYHbIE BbIPA3UTEIbHBIE CpEACTBA fA3bIKA MATEMAaTHUKUA —
CIIOBECHBIC, CHUMBOJIMYECKHE, TpaduuecKre, BHOCUT BKJIaJ B (POPMUPOBaHHE
IpEeJICTaBICHUNA O POJIM MATEMATUKH B PA3BUTUU HUBUIN3ALUU U KYJIbTYPBI.

CornacHo yueOHOMY IMJlaHy B 7-9 Kkjaccax wu3ydaercs Yy4eOHbIH Kypc
«Anrebpa», KOTOpBIM BKIIOUAET CJEAYIOIIME OCHOBHBIE pa3/elibl COJEPIKAHMS:
«Uucna u  BBIUMCIEHUS», «ANreOpanyeckue BBIPAXKEHUS», «YPAaBHEHUS U
HEPAaBEHCTBa», « DYHKIIHI.

Ha uzydenune yuebHoro kypca «Anredpay» orBoautcs 306 yacos: B 7 Kiacce —
102 yaca (3 yaca B Henento), B 8 kiacce — 102 gaca (3 yaca B Hefieno), B 9 kiacce
— 102 gaca (3 yaca B HefIeIIO).



COJAEPKAHUE OBYUYEHUA
7 KIIACC

Yucsia ¥ BIYMCICHUS

Jpobu OOBIKHOBEHHBIE M JECATUYHBIE, NEPEXO] OT OJHOM (OpPMBI 3aIUCH
npobeit k apyroi. lloHATne palMOHaNBHOIO YHMCHIA, 3allCh, CpPaBHEHUE,
yHOPSA0YMBAHUE  PALMOHANBHBIX 4Yuced. Apudmernueckue JEHCTBUS C
palMOHAIBHBIMUA 4MCIIaMH. Pelenue 3aaad u3 peaJlbHOW NPAKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM IIOKa3aTelieM: ONpEIENIeHHuEe, IMpeoOpa3oBaHUe
BBIPQXEHUI HAa OCHOBE OIpENEICHMs], 3auch 0oypMX yncen. [IponenTsl, 3anuch
IPOLIEHTOB B BHUJIE ApoOU U ApoOH B BHJE MPOLEHTOB. TpH OCHOBHBIC 33Ja4M Ha
IIPOLICHTHI, PEILICHNE 33724 U3 PEaJIbHOU ITPAKTUKH.

[IpumeHeHne TPU3HAKOB  JCIMMOCTH, PAa3JIOKEHHME HAa  MHOKHUTENH
HATypaJIbHBIX YHUCEIL.

PeanpHble  3aBuCcMMOCTH, B TOM 4YHMCle MpsMas M oOpaTHas
IIPONIOPLIUOHAIBHOCTH.

AJiredpanyecKkue BbIPpaKeHUs!

[IepemeHHBIE, YNCIOBOE 3HAUYECHUE BBIPAKECHUS C IIepeMeHHOM. [lomycTrmMble
3Ha4YEHMs IepeMeHHbIX. [IpencraBiienne 3aBUCUMOCTH MEKy BEJIMYMHAMU B BUJIE
(dopMmyiibl. Beruucienus no gpopmyinam. IlpeodpazoBanue OyKBEHHbBIX BbIpaKEHUH,
TOKJECTBEHHO paBHBIC BBIPAKEHUS, IMpaBUia NPeoOpa3oBaHUs CyMM H
IIPOM3BE/ICHUH, PaBUjIa PACKPBITUS CKOOOK U IPUBEICHUS TTOJJOOHBIX CIaraeMbIX.

CBOMCTBA CTENEHU C HATyPAJIBHBIM II0KA3aTEIIEM.

OpnHounensl 1 MHOrouseHbl. CreneHp MHOrouneHa. Cio)keHue, BBIYMTaHUE,
YMHOXE€HHE MHOTOWIECHOB. POPMYJIBI COKPAILIEHHOTO YMHOKEHUS: KBaIpaT CyMMBI
Y KBaapar pasHocTtu. Popmyiia pa3HOCTH KBaIpaToB. Pa3iioxkeHrne MHOrO4JICHOB Ha
MHOHUTEJIN.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHME, KOpPEHb YypaBHEHHUs, IpaBUia IMpeoOpa3oBaHUs YypaBHEHMUS,
PAaBHOCHWJIBHOCTb YPAaBHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM NEPEMEHHOW, YHWCIO KOPHEH JIMHEWHOTO
YPaBHEHUS, PELICHUE JIMHENHBIX ypaBHEeHUI. COCTaBIIEHHE YPAaBHEHUH 110 YCIIOBUIO
3a1aun. PenieHue TEKCTOBBIX 33/1a4 C IOMOLIbIO YPABHEHUM.

JIuneliHOe ypaBHEHHE C IBYMs IIEPEMEHHbIMU U ero rpagpuk. Cucrema 1ByX
JIMHEWHBIX yPAaBHEHHMM C JBYMs INEPEMEHHBIMU. PemieHue cucrem ypaBHEHHMU
croco6oM noJcTaHoBKH. [IprMepsl pelieHus TEKCTOBBIX 33/1a4 C TOMOIIBIO CUCTEM
YPaBHECHUU.

DyHKIMHA



Koopaunara Touku Ha npssMou. UucnoBele TpoMeEXyTKU. PaccTosiHne Mexay
JIBYMsI TOUKaMU KOOPAUHATHOM IIPSMOM.

[TpsimoyronbHas cucrema koopauHat, ocu Ox u Oy. Abcrucca U opAuHaTa
TOUYKH Ha KOOpJIMHATHOM IocKocTu. [IpuMeps! rpadukoB, 3a1aHHbIX GopMyaamH.
Urenue rpadukos peasibHbIX 3aBUcUMOcTel. [lonstue pynkuuu. I'paduk pyHkmm.
CpoiictBa (pynkuuii. Jluneitnas ¢ynkuus, e€ rpapuk. I'padux pynkuuu y = [x|.
['padmueckoe pelieHue JIMHEHHBIX YPAaBHEHUI U CUCTEM JIMHEHHBIX YpaBHEHHIA.

8 KUIACC

Yucna v BBIYMCICHUA

KBaaparubiii kopeHb u3 uwucna. [loHsitTue 00 uUppalMOHAIBHOM YHCIIE.
JlecsaTnaabie TPUOTMKEHUS UPPATMOHATBHBIX unce. CBOWCTBA apu(METHIESCKUX
KBaIPAaTHBIX KOPHEW W X MPUMEHEHHE K MTPE0oOPa30BAHHUIO YMCIOBBIX BBIPAKEHUN
Y BBIUHCJICHUSM. JIeHCTBUTEIIBHBIE YUCIIA.

Crenens ¢ 1enpIM oKas3aTeneM U e€ ceorictBa. CTaHIapTHAS 3alKMCh YUCIA.

AnredOpanveckue BbIpaKeHUs!

KBazpaTHbIil TPEXWIEH, PA3JIOAKEHNE KBAAPATHOTO TPEXUJIEHA HA MHOKUTEH.

Anrebpandeckast J1poob. OCHOBHOE CBOWCTBO alreOpanveckod AapoOwu.
CrnoxxeHue, BbIUWTAHUE, YMHOXEHHE, JEJCHUE aireOpanyeckux ApoOei.
PanmonanbHblie BoIpa)KEHUS U UX IPe0Opa3oBaHue.

YpaBHeHMs U HEpaBeHCTBA

KBanpatnoe ypaBueHue, opmyina KOpHEH KBaapaTHOTO ypaBHeHuUs. Teopema
Buera. Pemenune ypaBHEHUN, CBOISIIMXCA K JIMHEWHBIM M KBAJAPATHBIM.
[Ipocreiinme qpoOHO-palMOHAIbHBIE YPaBHEHHUS.

['padrueckas uHTEpHpeTalvsl YPABHEHUN C IBYMsI IEPEMEHHBIMU M CUCTEM
JMHEWHBIX YPAaBHEHHM C JAByMs IepeMEHHBIMHU. [IpuMmepsl pemeHus cucrem
HEJIMHEUHBIX YPABHEHUM C IBYMSI IEPEMEHHBIMM.

Pemenrie TekCTOBBIX 33249 anreOpanvdecKuM CIocoOoM.

HucioBble HEPABEHCTBA U UX CBOWMCTBA. HepaBeHCTBO ¢ 0AHOM NEPEMEHHOM.
PaBHOCUMIBHOCTE HepaBeHCTB. JIMHENHBIE HEpPAaBEHCTBA C OJHOW NEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.

DyHKIMHA

[Monsitue pynxiuu. O61acTh ONpeeaeHns 1 MHOKECTBO 3HAUCHUN (DYHKITHH.
Crioco0bl 3aaHus QyHKITHIA.

I'paduk Pynkuuu. UYrenue cpoiictB (yHkumu mo e€ rpaduky. [lpumeps
rpadukoB QyHKINIA, OTpaKAIOIINX peaTbHbIE MPOIECCHI.



@OyHKIMK, OMUCHIBAIOIINE TPAMYIO H OOpaTHYIH TIPOMOPIIMOHAILHBIC
3aBHCUMOCTH, uX rpadux. Oyukuun y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pEIICHUE YPAaBHEHUN U CUCTEM YPABHEHUMU.

9 KJIACC

Yucaa v BIYMCICHUSA

PanmonanbHpie yKcna, UppallMOHAIBHBIE YUCIA, KOHEYHBIE U OECKOHEUHBIE
JecATUUHbIE ApoOU. MHOXKECTBO IEHCTBUTENBHBIX YHUCEN, AEUCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHble JAeCITUYHbIE aApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEKIy MHOKECTBOM JECUCTBUTEIBHBIX YUCENI U KOOPAUHATHOU MPSMOM.

CpaBHeHHE JIEHCTBUTENBHBIX 4YHCeN, apuMeTnyeckue HAeWCTBUA C
JNEHUCTBUTEIILHBIMU YHCIIAMH.

Pa3mepbl OOBEKTOB OKpY’KalOLIEro MUPA, UIUTEIBHOCTh IIPOLECCOB B
OKpPY’KaroIlleM MHpE.

[TpubnmxEéHHOE 3HAUYEHUE BEIMYUHBI, TOYHOCTh MpUOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u orieHka pe3ynbTaToOB BEIYUCICHUN.

YpaBHeHUs U HEPABEHCTBA

JIunerinoe ypaBHeHue. Pelienrne ypaBHEHN M, CBOAAIIMXCS K JIMHEWHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOASIIMXCS K KBaAPaTHBIM.
buxkBagparHoe ypaBHenue. lIpumepsl pemieHus ypaBHEHUN TPETbEN U YETBEPTOU
CTENEHEN PA3JI0KEHUEM HA MHOXKHUTEIIH.

Pemenune apoOHO-palMOHaIbHBIX ypaBHEHHMU. PellleHue TEKCTOBBIX 3azady
anreOpanvyeckuM METO/I0M.

VYpaBHeHHe ¢ ABYyMs MEPEMEHHBIMU U ero rpaduk. Pemienue cuctem IBYX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. Pelienne cucrteM 1ByX ypaBHEHHH,
OJIHO M3 KOTOpBIX JHMHEHHOEe, a Jpyroe — BTOpoil cremneHu. ['paduueckas
MHTEPIPETALNAs] CHCTEMbBl YPAaBHEHUM C IBYMs IEPEMEHHBIMU.

PemeHne TeKCTOBBIX 3a71a4 aare0panyeckum crocoooMm.

YucnoBele HEPAaBEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM mHEpeMeHHOU. PemeHune cucrem
JMHEMHBIX HEPAaBEHCTB C OJHOW TmiepeMeHHOWM. KBaaparHeie HepaBeHCTBa.
I'padmyeckas MHTEpIpETalMs HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
IIEPEMEHHBIMH.

DyHKIMHA

KBanpatnunas Qyskuus, €€ rpaguk u cpoiictBa. IlapaGosa, KoOpaHHATHI
BEPILMHBI TapaboJIbl, OCb CAMMETPUHU apadoJIbL.

I'padukn Gyaxmmit: y =kx, y =kx + b, y=k/x, y =x3, y =Vx, y = |x|, u ux
CBOWCTBA.



YucaoBblie MOCJI€10BATEILHOCTH U MIPOTPECCUM

ITonsgTe 4YMCIOBOM MOCJIEAOBATEIILHOCTH. 3aJaHHUE II0CIEIOBATEIHFHOCTH
pPEeKyppeHTHOM (opMyIioil u POopMyIION 1-TO YiIeHa.

Apudmernueckas u reoMerpudeckas mporpeccur. DopMysbl #-TO WICHA
apupMETHIECKON U TEOMETPUIECKON MTPOTPECCU, CYMMBI IEPBBIX 71 YICHOB.

N3o0paxkeHne ujaeHOB apu(METHUYECKOH M TeOMETPUUYECKOM IPOTrpecCHid
TOYKaMU Ha KOOPJAUHATHOM IUIOCKOCTH. JIMHEWHBIA M DKCIIOHEHLMAJIBbHBIA POCT.
CI105KHbBI€ IPOLICHTHI.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHSA IIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOEHHMS MporpamMmbl ydeOHOro Kypca
«Anredpa» XapaKTEepU3YyIOTCS:

1) maTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K IPOLNUIOMY M  HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTHIKCHHUSM  POCCUHCKHX
MAaTE€MAaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBbI, K MCIOJb30BAaHUIO 3THUX
JOCTHKEHHUM B IPYTHX HayKaX U MPUKIAAHBIX chepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHUHA U peau3alliu ero
opaB, IMPEACTAaBICHUEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHUPOBAHHUSA
Pa3IUYHBIX CTPYKTYp, SBJICHUH, IPOLEAYp IPaKIaHCKOro oOecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXJACHUIO ATHUECKUX MPOOJIEM, CBI3aHHBIX
C IpPaKTUYECKHUM NPHUMEHEHHEM JOCTWKEHUN HayKH, OCO3HAHHEM Ba)XHOCTHU
MOPAJTbHO-3TUYECKUX MTPUHIUIIOB B AESATEIBHOCTH YUEHOTO;

3) Tpy10BOE BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTMBHOE Yy4YacTHE€ B PCEIICHHH IPAKTUYECKUX 3a7ad
MaTEMaTUYeCKOM HANpaBJICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
o0Opa3oBaHMsl HA MPOTSKEHUH BCEW KU3HU MJS YCIEUIHOM Mpo¢ecCHOHATbHON
NESATEIIBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
IOCTPOECHNUEM MHANBUAYAIBHON TPAEKTOPUM 00pa30BaHUS U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OSMOIMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUATHIO
MaTEMaTHYECKUX OOBEKTOB, 3a/ay, PELICHUM, PacCyXACHHUHA, YMEHHMIO BUAETH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHUSA:

OpUEHTAallME B JI€ATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAay4YHBIX
IPEJICTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MaTEMaTUYECKOW HAyKH Kak CcQepbl 4YellOBEYECKOU
JEATEIbHOCTH, JTANoOB €€ pasBUTHA U 3HAYUMOCTHU U Pa3BUTUSA LMBWIM3ALMM,
OBJIQJICHUEM SI3BIKOM MATEMATHKW U MATEMAaTHYECKOW KyJIbTYpPOH KaK CpelCTBOM
NO3HAHWS MHpA, OBJIAJICHUEM IMPOCTEMIIMMH HABBIKAMHU HCCIEN0BATEIBCKON
NEesATEeIbHOCTH;



6) ¢usuyeckoe BocnuTaHHe, (OPMHPOBAHUE KYJbTYPbl 3/10POBbS H
IMOLMOHAJIBHOIO 0JIArOMOTYYHs:

TOTOBHOCTBIO MPHUMEHATh MaTeMaTHMYECKHWE 3HAHUS B HHTEpEcax CBOETO
3I0pOBbs,  BEIEHUs  370pOoBOro  oOpa3a JKM3HM  (3I0pOBOE  IHUTAHUE,
cOamaHCUPOBAaHHBIA PEXHUM 3aHATUA M OTAbIXA, peryisipHas ¢uzndeckas
aKTUBHOCTD ), C(HOPMUPOBAHHOCTHIO HaBbIKa pe(hIeKCUH, IPU3HAHUEM CBOETO IpaBa
Ha OIMOKY M TaKOro e MpaBa JPyroro 4eJoBeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHHUE:

OpHEHTaIMe Ha MPUMEHEHUE MaTeMaTUYECKUX 3HAHUMN JIJIs pelieH s 3a/1a4 B
00J1aCTH COXPAHHOCTU OKPY KAloIIeH Cpeibl, TNIAHUPOBAHUS MOCTYNKOB M OLIEHKU
UX BO3MOKHBIX MOCJICICTBHUI AJIsi OKPY>KAIOILIEH Cpelibl, 0CO3HAHHEM TJ100aTbHOTO
XapakTepa 3KOJOTUYECKUX MPOOJIeM U MyTel X pPelIeHus;

8) ajanTauMsi K M3MEHSIOIMMCS YCJIOBHSIM COLUATbHOW U NMPUPOIAHOI
cpeabl:

TOTOBHOCTBIO K JCWCTBUSM B YCJIOBHUSX HEONPEACNEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO NESTEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUTHCA y OPYTHX JIOAEH, MpuoOpeTaTh B COBMECTHOW AESTENbHOCTU
HOBBIC 3HAHUS, HABBIKM ¥ KOMIIETEHIIUH U3 OMbITA IPYTHUX;

HEOOXOIUMOCTBI0O B (OPMHPOBAHMM HOBBIX 3HAHHWA, B TOM 4YHCIIE
(dbopMyIIMpOBaTh UJIEH, TOHITUS, TUTIOTE3bI 00 0OBEKTaX U SIBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, IUNIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HAaBAaTh  CTPECCOBYIO  CUTYallMIO, BOCIPUHHMATH
CTPECCOBYIO0 CHUTYalMI0 KakK BBI3OB, TPeOYIOMIMNA KOHTPMEP, KOPPEKTHPOBATH
OPUHUMAEMbIe pEIICHUsT U ACUCTBUs, (OPMYJIHMPOBATH M OICHUBATh PHUCKU U
NOCNEACTBUS, POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

Bba3oBble JJornueckue geiicTBUA:

e BBIBJISATh U XaPAKTEPU30BATh CYIIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
00BEKTOB, TOHATHHA, OTHONIICHWA MEXIy MOHATUSAMHU, (DOpMYyIHpPOBATH
ONpPENCICHUSI  TOHSTUM, YCTAHABIMBATh CYIIECTBEHHBIA  IPU3HAK
KiaccuuKalu, OCHOBaHUS i1 OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
MIPOBOJIUMOTO AHAJIN3A;

e BOCIpPUHUMATH, (opMymHpOBaTH U MNPeoOpPa3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHbIE W OTPUIIATENbHBIE, €IUHUYHBIC, YAaCTHBIE W 0O0Iue,
YCIIOBHBIE;



BBISIBIIAITH ~ MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopedrss B (pakTax, MaHHBIX, HAOMIOMEHUSX W YTBEPKICHUSX,
npeaiaraTh KpUTEPUH JIJIS1 BBISIBJICHHS 3aKOHOMEPHOCTEHN U TPOTUBOPEUHIA,
JeNnaTh BBIBOABI C KCIIOIH30BAHMEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;
pa30upaTh T0Ka3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUN (TIPSIMBIC U OT
MPOTUBHOTO), MPOBOAUTH CAMOCTOSITEIBHO HECIIOKHBIC JTOKA3aTEIhCTBA
MaTeMaTHYeCKux (akToB, BBICTpaWBaTh AapTyMEHTALMIO, TPUBOAMTH
IPUMEPHI 1 KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CIOCOO pelieHuss y4eOHOM 3amaun (CpaBHMBATh HECKOJBKO
BApUAHTOB pEIIEHUs, BBHIOUpATh HawboIee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSITEIIHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciiegoBarejbcKye 1eHCTBUSA:

UCIIOJIb30BaTh BOIMPOCH KaK MCCIIEOBATEILCKANA MHCTPYMEHT MO3HAHMUS,
(GbopMyIIMpOBaTh BOIPOCH], (UKCHUPYIOLIUME MPOTUBOPEUHE, MPOOIEMY,
CaMOCTOSITENIbHO YCTaHABJIMBATh HCKOMOE U JlaHHO€, (HOPMHUPOBATH
TUIOTE3Y, AprYMEHTHUPOBAThH CBOIO MO3UIINIO, MHEHUE;

NPOBOJANUTH IO CaMOCTOSITEIPHO COCTABICHHOMY IIJIaHY HECJIOKHBIN
IKCIIEPUMEHT, HEOOBIIIOE NCCIIeIOBAHUE IO YCTAHOBICHHIO 0COOCHHOCTEH
MaTEMaTUYECKOTo 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKTYy COOOM;
CaMOCTOSITENTbHO (hOPMYITUPOBATH 0OOOIICHNS W BBIBOJBI TIO pe3yIbTaTaM
POBEAEHHOTO HAOJIOICHHUS, UCCIEIOBAHMs, OICHUBATH JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IIPOTHO3MPOBATh BO3MOXKHOE pa3BHTHE TPOIlECca, a TaKXKE BBIIBUTATH
IPEJINOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCJIOBHUSX.

Pabora ¢ nunopmanmeii:

BBISIBIIAITh HEJOCTATOYHOCTh W HM30BITOYHOCTh WH(POpPMALUU, aHHBIX,
HEOOXOIUMBIX JUISl peILICHUs 3a/1a4H;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATH WU HHTEPIPETUPOBATH
UHGOPMAIIMIO Pa3IMYHBIX BUIOB U (YOPM IMpeICTaBICHHUS;

BbIOUpaTh (GopMy MpEACTaBICHUS HH(DOpPMALMM U WIUTIOCTPUPOBATH
pemiaemble 3aJauyd CXeMaMM, auarpaMMamMu, WHOW rpadukoil U ux
KOMOHMHAIUSIMU,

OLICHMBATh HAAEKHOCTh HMH(OPMALMU TO KPUTEPUSIM, MPEITIOKEHHBIM
yUUTEIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHuKaTHBHBIE YHHBeEPCAJbHbIE Y4eOHbIe NeiCTBUSA:

BOCIIpUHUMATD U (I)OpMYJII/IpOBaTB CYXXICHHUA B COOTBETCTBUU C YCIOBUAMU
" 1eJIsIMH O6H_ICHI/I}I, ACHO, TOYHO, I'PaMOTHO BbIpaXaTb CBOIO TOUKY 3pCHUSA



B YCTHBIX M NMUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy pPEUICHUS
3aJ1a4, KOMMEHTHUPOBATh MOJYYEHHBIN PE3yIbTaT;

B X0JI¢ 00CYKJIEHUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOM TEMBI,
npoOJeMbl, perraeMoi 3a1a4n, BEICKA3bIBaTh UJICH, HAIlCIEHHbIE Ha TIOUCK
peIlIeHUs, COIMOCTaBISATh CBOM CYXACHUS C CYXACHUSMH JpPyTUX
YYaCTHUKOB JHaliora, oOHapy»KUBaTh Pa3IMyue M CXOJACTBO MO3UIMIL, B
KOPPEKTHOH Gopme popMyTupoBaTh pa3HOIIACHS, CBOM BO3PAKECHHUS,
OpPEACTaBIATh  pe3yJbTaThl  pELIeHWs  3aJaud,  OKCIEpPHUMEHTa,
MCCIIEIOBAHMSI, IPOEKTA, CAMOCTOATEIBHO BRIOMPATh (hOpMaT BBICTYIIIICHUS
¢ y4€TOM 3aJ1a4 MPE3eHTAMN U 0COOEHHOCTEH ay IUTOPHH;

MOHMMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U MHIUBUIYaJIbHOU
paboTHI IPU pEIIeHUU YUYEOHBIX MaTEeMaTHUECKHX 3a71ay;

NPUHUMAThH LEJb COBMECTHOW AESTENbHOCTH, TUNIAHUPOBATh OPraHU3ALINIO
COBMECTHOH pabOThl, paclpenessiaTh BUABI paboOT, OTrOBapUBATHCH,
o0cyXaaTh Mporecc U pe3yiabTaT paboThl, 000011aTh MHEHUS HECKOIBKUX
JIIO/ICH;

y4acTBOBaTh B TpYNNoBbIX (GopMax paboTel (oOcyxaeHus, oOMeH
MHEHHSMHU, MO3TOBbIE IITYPMBI U IPYTHE), BHIIOIHITH CBOIO YacTh pabOTHI
U KOOPAMHUPOBATh CBOM JCWCTBUS C JAPYTUMH YJCHAMU KOMAaHJIBI,
OLICHHBATh KAa4€CTBO CBOETrO BKJa/Ja B OOUIMI MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIHUPOBAHHBIM YYACTHHUKAMH B3aUMO/ICHCTBUS.

PeryasiTuBHbIE YHMBepcaJbHbIe YueOHbIe NeiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISATh IUIaH, aIrOPUTM PEIICHMS 3aJaud (WK €ro
4acTh), BHIOMpATh CHOCOO pELICHHUS C y4ETOM HMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh M KOPPEKTHUPOBATH
BAapUAHTHI PEIICHUN ¢ y4ETOM HOBOM MH(MOPMAIIUH.

CﬂMOKOHTpOJ’Ib, SMOIUOHAJIbHBbIN HHTEJIEKT:

BJIAJETh CIIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJISI IPOLECCA U pe3yJIbTaTa
pELIeHNs] MaTEMaTHYECKOM 3a7a4H;

MPEABUJIETh TPYTHOCTH, KOTOPBIE MOTYT BOBHUKHYTb MPH PEIICHUU 3a1a4H,
BHOCUTH KOPPEKTHUBBI B JIESITEIIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OIMKUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa ACATEIBHOCTH MTOCTABICHHON LIETU U
YCIIOBHSIM, OOBSCHATh MPUYUHBI JOCTHKEHUS WU HEJOCTIKCHUS TICIIH,
HAXOJUTh OMMOKY, JaBaTh OILIEHKY NPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xoniy oOyuenus B 7 Kjaacce OOyYarONIMICS TONYYUT CIICTYIONTHE
MIPEIMETHBIC PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

BeImonHATE, codeTas yCTHbIE M TMUChMEHHBIC TPHUEMBI, apuPMETHUICSCKHUE
JEHCTBHS C palliOHATBHBIMU YHCIIAMH.

Haxonuth 3Ha4YeHUs YWCIOBBIX BBIPAKEHUH, MPUMEHSITH Pa3HOOOpa3HBIC
CIOCOOBI W MPUEMBI BBIUUCIICHUS 3HAYEHUN NPOOHBIX BBIPAKECHHM, COMEPKAIIIX
OOBIKHOBEHHBIC U JICCATUYHBIC IPOOH.

[lepexonuTh OT OmHOW (HOPMBI 3aNUCH YUCEN K Apyrod (mpeoOpa3oBBIBATH
JECATHYHYIO TPOOh B OOBIKHOBEHHY0, 0OBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH
B OCCKOHEYHYIO JICCSITHYHYIO IPOOB).

CpaBHUBATH M YIIOPSIIOYMBATH PAITMOHAILHEIE YHACTIA.

OXpyrJSTh YuCIIa.

BEBIOTHATE TPUKUAKY B OLIEHKY pe3yJibTaTa BHIUMCICHHA, OIICHKY 3HAYCHHIA
YUCJIOBBIX BBIPAXKEHUHN. BBIMOMHATH JEHCTBUSA CO CTENEHSIMHU C HATYpaJIbHBIMU
MTOKa3aTeIISIMH.

[IpuMeHSATh PU3HAKYU AETUMOCTH, PA3JIOKEHUE HA MHOKUTEITN HATYPaTbHBIX
qrCcel.

Pemarh NpakTUKO-OPHUEHTUPOBAHHBIE 3aJaud, CBSI3aHHBIE C OTHOIICHHEM
BEJIUYMH, MPOTOPIIMOHATHHOCTHIO BEJIMYMUH, MPOIEHTAMH, WHTEPIPETHPOBATH
pe3ynbTaThl PEIIeHUs 3a7a4 ¢ YYETOM OTPAaHWYCHHUH, CBSI3aHHBIX CO CBOHMCTBAMU
paccMaTpuBaeMbIX 0OBEKTOB.

AJredOpandeckue BbIpaKeHUs!

Hcnonp3oBath anredbpandecKyto TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSITh €€
B IIPOIIECCE OCBOEHUS yUeOHOTO MaTepHaia.

Haxomuth 3HaueHuss OyKBEHHBIX BBIPAKCHUN TPHU 3aJaHHBIX 3HAYCHUSIX
NIEPEMEHHBIX.

BeimonHsaTe mpeoOpa3zoBaHus IEIOTO BBIPAXKEHUS B MHOTOYJIEH MPUBEICHUEM
MOIOOHBIX CJIaraeMbIX, PACKPHITHEM CKOOOK.

BrImonHATE yMHOXKEHHE OJHOWICHa HAa MHOTOWIEH M MHOTOYICHa Ha
MHOTOWICH, TPUMEHATH (DOPMYJIIBI KBaJIpaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OCyIIeCTBIATh Pa3IOKEHUE MHOTOUYICHOB Ha MHOMHUTEIH C IOMOIIBIO
BBIHECEHHUS 32 CKOOKH 0OIIEr0 MHOKHUTETIS, TPYIITUPOBKH CJIaraeMbIX, TPUMEHEHHUS
(bopMyI1 COKPAIIEHHOTO YMHOKEHUSI.

[IpumensaTy mpeobpa3oBaHUs MHOTOWICHOB IS PEIICHUS PA3IMYHBIX 3a/1ad
U3 MaTEMaTHKH, CMEKHBIX TIPEIMETOB, U3 PEATbHON MPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTEMEHEH C HATypaldbHBIMU IIOKA3aTeIsIMU IS
npeoOpa3oBaHus BBIPAKCHHI.

YpaBHeHMs U HEpaBeHCTBA



Pemare snMHENHBIE ypaBHEHHs C OJHOM IIEPEMEHHOM, NMPUMEHSs NpaBUia
nepexoaa OT UCXOJHOI0 YPAaBHEHMS K paBHOCWIBHOMY eMy. IIpoBepsATs, siBasercs
JIM YUCJI0 KOPHEM YPaBHEHHUS.

[TpumeHsTh rpaduuecKkre METObI IPU PELLIEHUH JIMHEWHBIX YPABHEHUNM U UX
CUCTEM.

[TonGupate npuMepsl Map 4YHUCEN, SBIAIOIIUXCS PEIICHUEM JUHEHHOTOo
YPAaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAUHATHOM MJIIOCKOCTH IpaUK JIMHEHHOTO YPABHEHHUS C IBYMS
NEPEMEHHBIMHU, MT0JIb3YACh IPpa(UKOM, IPUBOJUTH IPUMEPHI PELIEHUS YPABHEHMSL.

Pemate cucreMsl 1ByX JIMHEMHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMH, B TOM
yuclie rpaduyecKy.

CocTaBnsATh M pellaTh JIMHEWHOE YPAaBHEHHWE WJIA CHUCTEMY JIMHEHHBIX
YPAaBHEHUH 10 yCIIOBHUIO 3aJa41, UHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM
3a/1a4y NIOJIyYCHHBIA PE3yibTaT.

DyHKIUU

N300pakath Ha KOOPAMHATHOU MPSMON TOYKH, COOTBETCTBYIOIINE 3aIaHHBIM
KOOpJIMHATaM, Jy4Hd, OTPE3KH, NHTEPBAJIbl, 3alIUChIBATh YHCIOBBIE IPOMEKYTKU Ha
aJIreOpanvyeckoM sI3bIKeE.

OtMmedaTh B KOOPAMHATHOW IIJIOCKOCTH TOYKH IO 33JaHHBIM KOOpJAMHATaM,
CTPOUTH rpaPuKu JIUHEHHBIX QyHKIMI. CTpouTh rpaduk GyHKINH Y = [X|.

OnuceiBaTh C TMOMOUIbIO (PYHKIMA HW3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEIMYMHAMU: CKOpPOCTb, BPEMS, DPACCTOSHME, IIEHA, KOJHWYECTBO, CTOMMOCTb,
IIPOU3BOJUTENIBHOCTb, BpEMS, 00bEM pabOTHI.

Haxoauts 3HaueHne QyHKIUH 110 3HAYEHUIO €€ apryMEHTA.

[Tonnmate rpaduueckuii cnocod MpeACTaBICHUA M aHAlIW3a HH(POpMAIHH,
U3BJIEKATh U MHTEPIPETUPOBATh HHPOPMAIINIO U3 TPaUKOB pEalTbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K koHmy oOyueHuss B 8 kuacce oOydaroIIMICS NOJYYUT CIELYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BIYMCICHUS

Hcnonb30BaTh HadaJlbHbIE IMPEACTABICHHUS O MHOXECTBE JCHCTBUTEIBHBIX
YuCell JAJIsl CPaBHEHUS, OKPYTJIECHUS U BBIUMCICHUM, N300paXkaTh AEHCTBUTEIbHBIE
YKCJIa TOYKAMU HA KOOPJAMHATHOU MPSMOM.

[TpumensTh moOHATHE apU(METHUYECKOrO KBAIPATHOTO KOPHS, HaXOAWUTH
KBaJIpaTHbIE KOPHHU, MCTOJB3YsI MPH HEOOXOAMMOCTH KAaJIbKYJSTOP, BBINOJHATDH
npeoOpa3oBaHusl BBIPAKEHUN, COAEPXKALIUX KBAaApAaTHbIE KOPHH, HCIOJIb3YS
CBOMCTBA KOPHEM.

Hcnonp30Bath 3amucu OONBIIMX U MajbIX YUCEN C MOMOIIBIO JIECATUYHBIX
npobeit u creneHeit uncna 10.



AnredpanvecKue BbIPaKEHUSA

[IpumMeHATP NOHSATHE CTENEHH C LEIbIM IO0KA3aTelIeM, BBIIOJIHATH
npeoOpa3oBaHus BIPAXKEHH, COIEPIKAIIUX CTENEHH C LIEJIbIM MTOKA3aTEIIEM.

BhINoaHATE TOXKIECTBEHHBIE MPE0OPa30BaHUs PALIMOHATBLHBIX BEIPAXKEHHUM Ha
OCHOBE MPaBUJI JEHCTBUNA HAJl MHOTOWIEHAMHU U ajareOpandecKuMu Jpo0sMHu.

PacknaapiBaTh KBagpaTHBIA TPEXUIEH HA MHOXKHUTEIIH.

[TpumensTh mpeodpa3oBaHus BEIPAKECHHM IS PEIICHUS PA3INYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXKHBIX MIPEIMETOB, U3 PEATBHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemare nMHENHBbIE, KBaJpaTHbIE YPABHEHHS W PallMOHAIBHBIE YPaBHEHMS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPAaBHEHUU C IByMs IEPEMEHHBIMU.

[IpoBOAUTE MPOCTEHIINE UCCIIETOBAHUS YPABHEHUM M CUCTEM YPAaBHEHUN, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX MpecTaBieHuid (yCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WJIM CHUCTEMA YPABHEHUW PEIICHUS, €CIIM HUMEET, TO CKOJBKO, W
npouee).

[TepexoauTth OT cioBecHOU (OPMYITUPOBKH 3amauu K e€ anrebpandeckoi
MOJENM C IIOMOULIBIO COCTABJICHUS YPABHEHUS WA CHUCTEMBl YpPAaBHEHHH,
WHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ1a4M MOJYYEHHBIN PE3YJIbTAaT.

[IpuMeHATH CBOMCTBA YUCIOBBIX HEPABEHCTB 1JI1 CPABHEHUS, OLIEHKHU, PEIIATh
JMHEHHBIC HEPABEHCTBA C OJTHOM MEPEMEHHON U UX CHCTEMBI, 1aBaTh rpaduIeCcKyIo
WJUTFOCTPALIMIO0 MHOKECTBA PEIICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKIMHA

[ToHumaTh W KCMONB30BATh (PYHKIIMOHAJIbHBIE TOHSATHS U A3BIK (TEPMUHBI,
CUMBOJIMYECKHME O0O03HAYEHUS), OMpPENENsATh 3HAYCHUE (PYHKIUU IO 3HAYEHUIO
apryMEeHTa, OIpeIeTsTh CBOMCTBA (DYHKIUU MO €€ rpaduKy.

Crpoutsb rpaduku 3eMeHTapHbIX (YHKINNA BUIA:

y=k/x,y=x2,y=x3,y =|x|, y = VX, OIICHIBATH CBOHCTBA YHCIOBON (yHKINHN
o e€ rpaduxy.

K koniy oOyuenus B 9 kiacce oOydaroHIMiiCs MOJYYHUT ClIETyIOLIUE
MIPEIMETHBIE PE3YJIBTATHI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YNIOPSAA0YMBATH PALIMOHAIBHBIE U HPPALMOHAIbHBIE YUCJIA.

BrinonnsaTe apudmerrueckue 1eHCTBUS ¢ palliOHATBHBIMU YUCIIAMH, COUETast
YCTHBIE U MHCbMEHHbBIC MPUEMBI, BBINOIHATh BBIYUCICHUS C MUPPAUOHAIBHBIMU
YHCIIAMU.

HaxonuTe 3HaueHUs CTENEHEN C LIENBIMU MOKA3aTEIAMU U KOPHEN, BBIYUCIIATH
3HAYEHUS YNCIIOBBIX BBIPAKECHUM.

OKpyIJisiTh I€UCTBUTEIBHBIE YHCJA, BBINOJHATh MPUKUAKY pe3yJbTara
BBIUHCIICHU, OLICHKY YMCIIOBBIX BBIPAKEHUU.



YpaBHeHMs U HEpaBeHCTBA

Peuiats nuHeliHbIe M KBaJIpaTHBIE YPABHEHUS, YPABHEHUS, CBOISIIIIMECS K HUM,
npocTerme ApOOHO-pallMOHAIBHBIE YPABHEHMS.

Pemate cuctembl ABYyX JNHMHEHHBIX YpaBHEHHUW C IBYMsI NEPEMEHHBIMH M
CHUCTEMBI JIBYX YPAaBHEHHUI, B KOTOPBIX OJIHO YPABHEHUE HE SIBIISICTCS JINHEHHBIM.

Pemate TekcTOBBIE 3amauu  anreOpandecKUM CIOCOOOM C  TOMOIIBIO
COCTaBJICHHS YPaBHEHUS WJIM CUCTEMBI IByX YPaBHEHUI C IBYMS IEPEMEHHBIMHU.

[IpoBOAWTH MPOCTEUIIINE UCCIIENOBAHUS YPABHEHUN U CUCTEM yPaBHCHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX MpecTaBieHuid (yCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPABHEHUW PEIICHUS, €CIH HMEET, TO CKOJBbKO, W
npouee).

Pemars nuHeliHbIe HEPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxaTh
pEILIEHHE HEPABEHCTB HA YHUCJIOBOM MPSMOW, 3allMCHIBATH PEIICHUE C MTOMOUIBIO
CHUMBOJIOB.

Pemlate  cucTeMbl  JIMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOUYAIOLINE KBAJpaTHOE HEPABEHCTBO, H300pa)kaTh pEIICHHE CUCTEMBI
HEPaBEHCTB Ha YMCJIOBOM MPSIMOi1, 3aIUCHIBATh PEIIEHNE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEUIEHUHN PA3JIMYHBIX 3a]1a4.

DyHKIMHA

Pacnio3naBate (yHKIIMM W3yuyeHHBIX BHUAOB. [loKa3bIBaTh CXEMaTUYECKU

pacrojiokeHue Ha KOOpIMHATHOM IIOCKOCTH rpadukoB GyHKIUM BUaa: y = kx, y =
kx + b,y =k/x,y=ax2 + bx + ¢, y =x3, y=Vx, y = |x|, B 3aBUCHMOCTH OT 3HaUCHHi
K02(pHUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKITUH.

Crpouth U HM300pakaTh CXEMATHUYECKU TpAPUKU KBaJAPATHUUHBIX (PYHKIMMH,
ONMCHIBATh CBOWCTBA KBaIpaTUUHBIX (PYHKIUHI MO0 UX rpaduxam.

Pacnio3naBate kBaapaTHuHy0 (QyHKUHIO MO (HopMysie, MPUBOAUTH MIPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPUH.

YucioBbIE MOCIE10BATEILHOCTH U MIPOrPecCum

PacniozHaBaTh apu(pMeTHUECKYIO U FTEOMETPUUECKYIO IIPOTPECCUM IIPU Pa3HbIX
croco0ax 3a7aHusl.

BoInonHAT,  BBIYMCIEHUS C  HKCIOJb30BaHHEM (GOpMylT n-ro 4jaeHa
apu(MeTHYECKON U TEOMETPUUYECKOM MPOTrpecCrii, CyMMBI IIEPBBIX N YJICHOB.

N300paxaTh WIEHbl IOCIEIOBATEILHOCTY TOYKAMHU Ha KOOPIMHATHOU
IIJIOCKOCTH.

Pemate 3amaum, CBSI3aHHBIE C YMCIIOBBIMHU IOCIEAOBATEIBHOCTSIMH, B TOM
qHclie 3a7aud U3 pealbHON XKM3HU (C MCIOIb30BAaHUEM KaJbKYJISATOpa, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBo 4acos 3
Ne n/m HaumeHoBaHue pa3iejioB U TeM NPOrPaAMMBbI KoHTpoJibHbIE JCKTPOHHEIC (IHpPOBEIE)
Bcero o0pa3oBaTe/bHbIE PecypChbl
padoTbI
Bbu6nmuoreka [JOK
1 Yucna ¥ BEIYUCIECHU. PalinoHaabpHEIE YHUCIIa 25 1 https://m.edsoo.ru/ 741590
Bbu6nuoreka [JOK
2 Anrebpandeckue BoIpaKEHUS 27 1 https://m.edsoo.ru/7f4 15590
bu6mmorexa [IOK
: ¥/ PABHCHILT W HEpABCHCTEA 20 1 https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
4 KoopauHarst i rpacit. Cykin 24 1 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
IT 1
> oBTOpetiite i obobimerie 6 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KUIACC

KosaunyecTBo 4acos DJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB U TeM uugpoBbIe
Ne i/mn P KouTpoabHubie (wipp )
NPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI
pecypcebl
bu6mmoreka [IOK
1 Uucna u BerunciieHus. KBagparHele KOpHU 15 hitps://m.cdsoo.ru/7f417af8
) Yucna u BeruncieHusi. CTEIeHb ¢ [EIbIM 7 bubnuotexa [JOK
MOKa3aTeyieM https://m.edsoo.ru/7f417af8
3 AnreGpanyeckue BbIpaXeHUs. 5 1 bubmmoreka [JOK
KBagpaTHbiii TpEXUIICH https://m.edsoo.ru/7f417af8
4 Anrebpanueckue BhIpaKeHHUS. 15 1 Bu6muotexa [JOK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBapaTHbie 15 1 bu6nuoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 13 bubmmoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
bubmunoreka LIOK
7 YpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 12 1 hitps://m.cdsoo.ru/7417af
Bbubmunoreka LIOK
8 o .0 5
YHKUHH. LICHOBHBIC HORATHA https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
9 o 4 9
yHiwHH. HUCIOBBIC PyHKIHA https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
10 I1 6006 6 2
OBTOPEHHE # 0D0DIEHHE https://m.edsoo.ru/7f417af8
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KUIIACC

KosaunyecTBo 4acos DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM ungpoBbie
Ne i/mn P KoHTpoJabHbIe (ipp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI
pecypchbl
1 Uucna u Beruncienus. JlelcTBUTENbHbBIC 9 bubmuorexa [JOK
qucaa https://m.edsoo.ru/7f419d08
) YpaBHEHUs 1 HEPABEHCTBA. Y pPaBHEHUS C 14 1 bubmmoreka [JOK
OJHOM EPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubanorexa HOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
4 .H 1 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 6 hitps://m.cdsoo.ru/7f419d08
bu6mmoreka [IOK
5 o 16 1
YHIHIH https://m.edso0.ru/7f419d08
6 YucaoBble OCIEA0BAaTEILHOCTH 15 1 fgfg;;fg;ggiﬂlgdog
. [ToBTOpeHue, 06001IeHNE, CHCTEMaTH3aIUs 18 | bu6mmoreka [IOK
3HAHUU https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KoimnuecTBo yacoB
Ne i/ Tema ypoka KonTtpoabHbie
Bcero
padoTshI

1 [ToHATHE panMOHAIBHOIO YKCTIA 1
2 Apudmerndeckue ASUCTBUS C PAIIMOHATBHBIMUA YUCITAMH 1
3 ApudmeTndeckne IEHCTBUS ¢ palliOHATHLHBIMU YHCIIAMHU 1
4 Apudmerndeckue ASUCTBUS C PAITMOHATBHBIMUA YUCITIAMH 1
5 ApudmeTndeckne IEHCTBUS ¢ palliOHATHLHBIMU YHCIIAMHU 1
6 Apudmerndeckue ASUCTBUS C PAITMOHATBHBIMUA YUCITIAMH 1
7 CpaBHeHue, ynopsiJOUMBaHUE PALlMOHAIBHBIX YHCET 1
8 CpaBHeHMeE, YIOPAIOYMBAHUE PAIMOHATIBHBIX YUCEN 1
9 CpaBHeHMeE, YIOPAIOYMBAHUE PAIIMOHATIBHBIX YUCEN 1
10 CreneHb ¢ HaTypaJbHBIM [10Ka3aTEIEM 1
11 CreneHb C HATypaJIbHBIM MTOKa3aTeIeM 1
12 CreneHb ¢ HaTypaJbHBIM [10Ka3aTEIEM 1
13 CreneHb C HATypaJIbHBIM MTOKa3aTeIeM 1
14 CreneHb ¢ HaTypaJbHBIM [10Ka3aTeIEM 1
15 Pemenne ocHOBHBIX 3a/1a4 Ha APOOH, MPOIEHTHI U3 PEATbHON TPAKTUKH 1
16 Pemienne OCHOBHBIX 337124 Ha APOOH, MIPOLEHTHI U3 PEaIbHON MPAKTUKU 1
17 Pemenne ocHOBHBIX 3a/1a4 Ha APOOH, MPOIEHTHI U3 PEATbHON TPAKTUKH 1
18 Pemienne OCHOBHBIX 337124 Ha APOOH, MIPOLEHTHI U3 PeaIbHON MPAKTUKU 1
19 [Ipr3HaKku AeTMMOCTH, Pa3IOAKEHUS HA MHOKUTENIA HATYPAJbHBIX YUCET 1
20 [Ipu3Haky nenuMoCTH, pa3ioKeHNUs Ha MHOKUATEIN HAaTypPaIbHbIX YUCEI 1




eanbHbIe 3aBUCUMOCTU. [Ipsimast u oOpaTHas MPONOPLUHUOHATBHOCTH

21 P IT 0 1

22 Peanbnpie 3aBucumocti. [Ipsmast 1 06paTHasi MpOMOPIHOHATEHOCTH 1

23 Peanbubie 3aBucumoctu. [Ipsmast u o6paTHas IpONOPLUHOHATILHOCTH 1

24 Peanbubie 3aBucumoctu. [Ipsmast u o6paTHas IpONOPLHOHATILHOCTH 1

25 KoHnTtponbHas pabora mo teme "Parnmonanpabie yucia” 1

26 BykBeHHBIE BBIpOXKEHUS 1

Yy
27 Dopmysl 1
28 DopMyJibl 1
Y

29 [Tepemennsbie. JlomycTuMbIe 3HAaUEHUS TIEPEMEHHBIX 1

30 [IpeobpazoBanue OyKBEHHBIX BBIPAXKEHUH, pACKPHITHE CKOOOK U TPUBEACHUE |
MOTIOOHBIX CIaraeMbIX

31 [IpeoOpa3zoBanre OyKBEHHBIX BHIPAKCHHM, PACKPHITHE CKOOOK ¥ MPUBEICHHE |
MOTIOOHBIX CIaraeMbIX

1 [IpeoOpa3zoBanre OyKBEHHBIX BRIPAKCHHUM, PACKPHITHE CKOOOK ¥ MPUBEICHHE |
MOJIOOHBIX CaraeMbIX

1 [IpeobpazoBanue OyKBEHHBIX BBIPAXKEHUH, pACKPHITHE CKOOOK U TIPUBEACHUE |
MOTIOOHBIX CIaraeMbIX

34 CBoliCTBa CTENEHH C HATYpAJIbHBIM MTOKa3aTeIeM 1

35 CBoiicTBa CTENEHU C HATYpaIbHBIM MOKa3aTeIeM 1

y

36 CBoliCcTBa CTENEHU C HATYpaJIbHBIM MOKa3aTeIEM 1

37 MHorouseHsl 1

38 MHorouseHsl 1

39 CioxxeHue, BBIYUTaHUE, YMHOXEHHE MHOTOUYJICHOB 1

40 CnoxeHue, BBIUMTAaHUE, YMHOKEHHE MHOTOUJICHOB 1

41 CioxxeHue, BBIYUTaHUE, YMHOXEHHE MHOTOUYJICHOB 1

42 CnoxeHue, BBIUMTAaHUE, YMHOKEHHE MHOTOUJICHOB 1




43

DopmyJibl COKPALEHHOTO YMHOXKEHHUS

1
44 DopMyJIbl COKPAILIEHHOTO YMHOXEHUS 1
45 DopMyIIbl COKPALIEHHOTO YMHOKEHUS 1
46 @DopMyJIbl COKPAILIEHHOTO YMHOKEHUS 1
47 DopMyJIbl COKPAIIEHHOTO YMHOXEHUS 1
48 Pa3znoxxeHre MHOrO4JIEHOB HA MHOKUTENHU 1
49 Pa3noxeHne MHOro4J€HOB HA MHOKUTENIN 1
50 PaznoxeHne MHOTOYJIEHOB Ha MHOKHUTEIN 1
51 Pa3noxeHne MHOro4J€HOB HA MHOKUTENIN 1
52 KonTtponbHas pabora no Teme "Anredpandeckue BoIpaxeHus" 1
53 YpaBHeHue, paBuiia MpeoOpa3oBaHus YpaBHEHUS, PAaBHOCHIBHOCTh YPaBHECHUM 1
54 JInneliHOE ypaBHEHME C OJHOU IIEPEMEHHOM, PEIICHNUE TUHENHBIX YPABHEHUN 1
55 JIuHeitHoe ypaBHEHUE C OJTHOM NTEPEMEHHOM, PEIICHUE TUHEUHBIX YPABHEHHI 1
56 JInneliHOE ypaBHEHME C OJHOU IIEPEMEHHOM, PEIICHNUE TUHENHBIX YPABHEHUN 1
57 Pemenue 3aga4 ¢ momMoIbo ypaBHEHUN 1
58 Pemienne 3aga4d ¢ moMoIIbIO ypaBHEHUI 1
59 Pemienne 3aga4d ¢ moMoIIbIO ypaBHEHUI 1
60 Pemenue 3aga4 ¢ momMoIbo ypaBHEHUN 1
61 JluneliHOE ypaBHEHHUE C IBYMS IEPEMEHHBIMU U €ro rpaduk 1
62 Jlunelinoe ypaBHEHHE C IBYMs IEPEMEHHBIMU U €ro rpaduk 1
63 Cucrema IByX JIMHEHHBIX YpaBHEHUH C IBYMsI IEPEMEHHBIMU 1
64 CucreMa IByX JUHEMHBIX YPaBHEHUH C JBYMsI IEPEMEHHBIMU 1
65 Cucrema ByX JIMHEHHBIX YPaBHEHUH ¢ JBYMsI IEPEMEHHBIMU 1
66 CucreMa IByX JUHEWHBIX YPaBHEHUH C JIBYMsI IEPEMEHHBIMU 1
67 Pemenue cucrem ypaBHEHUN 1
68 Pemenue cucrem ypaBHEeHHI 1




69

Pewenue cucrem ypaBHEHUM

1
70 Pemenue cucrem ypaBHEeHHI 1
71 Pemenue cucrem ypaBHEHUN 1
72 Kontponbnas padora no Teme "Jlunelinsle ypaBHeHus" 1
73 Koopaunara Touku Ha psiMoOi 1
74 Hucnossle IPOMEKYTKH 1
75 YucnoBbie TPOMEKYTKH 1
76 PaccrosiHre Mexly IByMs TOYKAMHU KOOPAUHATHOM MPSAMOU 1
77 Paccrosinne mexay IByMsi TOYKaMH KOOPAMHATHOW MPAMOM 1
78 IIpssMoyronbpHas cucTeMa KOOPAMHAT HA IJIOCKOCTH 1
79 [IpsmoyrosibHas cUCTEMa KOOPJMHAT Ha MIIOCKOCTH 1
80 [Tpumeps! rpadukoB, 3a1aHHBIX GopMyIaMu 1
81 [Tpumeps! rpadukoB, 3a1aHHBIX HOpPMYyTaMHU 1
82 [Tpumeps! rpadukoB, 3a1aHHBIX GopMyIaMu 1
83 Urenue rpadKoB peasibHBIX 3aBUCHMOCTEH 1
84 Urenue rpavkoB peanbHbIX 3aBUCHMOCTEN 1
85 [onsarue GpyHKuUN 1
86 I'padux bysakIIN 1
87 CgoiicTBa (yHKIHIA 1
88 CaoiicTBa QyHKIHI 1
89 Jluneiinas GpyHKIUSA 1
90 Jlunetinas QyHKIUA 1
91 [Toctpoenue rpaduka TuHEHHON QyHKIHH 1
92 [TocTpoenue rpadguka TuHEHHON QyHKIIUHA 1
93 I'padux pynkuum y =[x| 1
94 I'padux dyskmmm y =[X| 1




KontponsHas padora no teme "Koopaunare! u rpaduxu. @ynkuuu" /

95 Bcepoccutiickas mpoBepodHas paboTa !

96 Wrorosast koHTpodbHAsA paboTta / Beepoccuiickas mpoBepouHas pabora 1

97 [ToBTOpEHME OCHOBHBIX MMOHATHA U METOOB Kypca 7 Kjacca, 00o01ieHne 1
3HAHUI

08 [ToBTOpEHNE OCHOBHBIX MOHSATUHN M METO/IOB Kypca 7 Kiiacca, 0000IIeHne 1
3HAHUU

99 [ToBTOpEHME OCHOBHBIX MMOHATUA U METOOB Kypca 7 Kjacca, 00o01eHne 1
3HAHUU

100 [ToBTOpEHME OCHOBHBIX MMOHATUA U METOOB Kypca 7 Kjacca, 00o01eHne 1
3HAHUI

101 [ToBTOpEHNE OCHOBHBIX MOHSATUI M METO/IOB Kypca 7 Kiiacca, 0000IIeHne 1
3HAHUU

102 [ToBTOpEHHE OCHOBHBIX IMMOHATUA U METOJOB Kypca 7 Kiacca, 00o01ieHne 1
3HAHUU

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




8 KUIACC

KoimnuecTBo yacoB
Ne n/m Tema ypoka KoHTpoJsbHbIE
Bcero
padoTshI
1 KBanpaTHblii KOpeHb U3 ynClia 1
2 [TonsiTie 06 UppaIrMOHATLHOM YHCIIE 1
3 JlecsTuuHbie IPUOTUKESHHUSI UPPALUOHAIBHBIX YHCETT 1
4 Jecsatnunbie MpuOIMHKEHHS UPPATMOHATBHBIX YHCEIT 1
5 JlericTBUTENBHBIC YKCIIA 1
6 CpaBHeHME AEHCTBUTEIBHBIX YHCEI 1
7 CpaBHeHHE NEUCTBUTENBHBIX YHCEI 1
8 Apudmerndeckuii KBaApaTHBIN KOPEHB 1
9 VYpaBHeHue BUaa X* = a 1
10 CgoiicTBa apr(METHUECKUX KBAAPATHBIX KOPHEH 1
11 CoiicTBa apu(MeTHUECKUX KBaJIPATHBIX KOPHEH 1
12 [IpeoOpa3zoBaHKe YNCIOBBIX BEIPAKCHUM, COACPIKAUX KBaIpaTHBIC KOPHU 1
13 [IpeoOpa3zoBaHKe YNCIOBBIX BEIPAKCHUM, COACPIKANUX KBaIpaTHBIC KOPHU 1
14 [IpeobpazoBaHre YNCIOBBIX BBIPAKEHUN, COACPIKAIIMX KBAAPATHbIE KOPHU 1
15 [IpeoOpa3zoBaHKe YNCIOBBIX BEIPAKCHUM, COACPIKANUX KBaIpaTHBIC KOPHU 1
16 Crenens C 1eJIbIM MTOKa3aTelleM 1
CranpaptHas 3anuch yucia. Pasmepbl 00bEKTOB OKpY Karolero Mupa (ot
17 3JIEMEHTApHBIX YACTHIL 10 KOCMUYECKUX 0OBEKTOB), ITUTELHOCTD MTPOLIECCOB B 1
OKpYXaroIeM MUpe
18 CBoiicTBa CTENEHU C 1IEJIBIM MTOKa3aTelleM 1
19 CBoiicTBa CTENEHH C LIEJIBIM IT0Ka3aTeIeM 1




20

CBOMCTBa CTCIICHH C OCJIBIM ITOKAa3aTCIICM

1
21 CBoiicTBa CTENEHH C LIEJIBIM IT0Ka3aTelIeM 1
22 CBoiicTBa CTENEHU C 1IEJIBIM MTOKa3aTelleM 1
23 KBanpaThslii TpéxuneH 1
24 KBagpaTHblii TpEXUICH 1
25 Pa3znosxeHne KBagpaTHOro TpEXUIeHa Ha MHOKUTEIN 1
26 Paznoxenue kBaipaTHOro TpEXUIECHA HA MHOKHUTEIN 1
7 KonTtponsHas padora no temam "Ksanparusie kopuu. Crenenu. KpagparHsiid 1

TpexuseH"

28 Anrebpanueckas 1poOb 1
29 JlonmycTumble 3HaUEHUs! TEPEMEHHBIX, BXOASIIUX B allreOpandeckre BEIpakeHUs 1
30 JlomycTuMble 3HaUYCHUSI IEPEMEHHBIX, BXOASIINX B alreOpandecKue BhIpaKeHUs 1
31 OcHOBHOE CBOMCTBO aJIreOpandeckoii qpoou 1
32 Cokparmenue apooei 1
33 Cokpamenue apooei 1
34 Coxkparienue apodeit 1
35 CrnoxeHue, BRIUMTAaHUE, YMHOKECHHE U JISJICHUE alredpandeckux npooei 1
36 CrnoxeHue, BBIYMTaHUE, YMHOKEHHE U JICJICHUE anreOpandeckux apooei 1
37 CrnoxeHue, BRIUMTAaHUE, YMHOKECHHE U JISJICHUE alredpandeckux npooei 1
38 CrnoxeHue, BBIYMTaHUE, YMHOKEHHE U JICJICHUE anreOpandeckux apooei 1
39 [IpeoOpa3zoBanue BeIpaXKEHUH, COIEpKAINUX anredpandecKkue Apoou 1
40 [IpeoOpazoBanue BEIpaKEHUH, COACpKAIMUX alNreOpandeckue Jpoou 1
41 [IpeoOpa3zoBanue BeIpaXKEHUH, COIEpKAINUX anredpandecKkue Apoou 1
42 KonTtponsHas padora o Teme "Anredpanueckas 1poos" 1
43 KBanpaTHoe ypaBHeHHE 1
44 HenonHoe kBanpaTHOE ypaBHEHUE 1




45 HenonHoe kBanpaTHOe ypaBHEHUE 1
46 dopmyiia KOpHEN KBaJPaTHOTO YPaBHEHUS 1
47 dopMyia KOpHEW KBaIpaTHOIO YPaBHEHUS 1
48 ®opmyJsia KOpHEH KBaJIpaTHOIO ypaBHEHUS 1
49 Teopema Buera 1
50 Teopema Buera 1
51 Pemenue ypaBHeHUH, CBOAAIIUXCS K KBAIPATHBIM 1
52 Pemenue ypaBHeHUH, CBOAAIINXCS K KBaAPAaTHBIM 1
53 [Ipocreiimue qpoOHO-palMOHATBHBIC YPAaBHEHUS 1
54 [pocreiimue qpoOHO-pallnOHATIBHBIE YPAaBHEHUS 1
55 Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOUIBIO KBaJAPATHBIX YPAaBHEHUI 1
56 PemieHne TeKCTOBBIX 3a/1a4 C IIOMOLIBIO KBAPATHBIX YPABHEHUI 1
57 KonTtponbnas padora mo teme "KBagpaTHsie ypaBHeHUs" 1
58 JluHeitHOe ypaBHEHUE C IBYMS IEPEMEHHBIMU, €T0 TpaduK, TPUMEPHI PEIICHUS |
YPaBHEHUH B LIEJIBIX YUCIaX
59 JluHeitHOe ypaBHEHUE C IBYMS IEPEMEHHBIMU, €T0 TpaduK, TPUMEPHI PEIICHUS |
YpaBHEHUH B LIEJIBIX YUCTaX
60 JluneitHOe ypaBHEHUE C IBYyMs IEpEMEHHBIMU, €r0 TpaduK, IPUMEPHI PelIeHUs 1
YPaBHEHUH B LIEJIbIX YUCIaX
61 Penienue cucteM ABYX JIMHEHHBIX YPaBHEHUM C JBYMS IEPEMEHHBIMU 1
y y Yy
62 Pemenue cucrem AByX JIMHEHHBIX YPAaBHEHUM C IBYMS IEPEMEHHBIMU 1
63 Penienue cucteM ABYX JIMHEHHBIX YPaBHEHUM C JBYMS IEPEMEHHBIMU 1
Yy y Yy
64 [Ipumepsl peleHns: CUCTEM HEIMHENHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMA 1
65 [Ipumepsl peleHns: CUCTEM HEIMHENHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMU 1
66 I'paduueckas uHTEpIIpETalIUs YPAaBHEHUS C ABYMS [IEPEMEHHBIMU M CHCTEM |

JIMHEUHBIX YPABHEHUN C ABYMs [IEPEMEHHBIMU




I'paduueckas nuHTEpHIpETALIUS YPABHEHUS C IBYMS IEPEMEHHBIMU U CUCTEM

67 JIMHEWHBIX YPAaBHEHUN C IBYMsI IEPEMEHHBIMU !
68 Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIBIO CUCTEM YPaBHEHUN 1
69 Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOUIBIO CUCTEM YPaBHEHUM 1
70 PemieHne TEKCTOBBIX 3a/1a4 C IIOMOLIBIO CUCTEM YPaBHEHUU 1
71 UucaoBble HEPABEHCTBA U UX CBOMCTBA 1
72 HucnoBble HEPABEHCTBA U UX CBOMCTBA 1
73 HepaBeHcTBO ¢ 01HOM TTEpEMEHHOMN 1
74 JInHeliHbIC HEPABEHCTBA C OJTHOM NIEPEMEHHOM U UX PEILLICHUE 1
75 JIvHeitHbIe HEpaBEHCTBA C OAHON EPEMEHHOM U UX PEILICHHE 1
76 JInHeliHbIC HEPABEHCTBA C OJTHOM NIEPEMEHHOM U UX PEILLICHUE 1
77 CucreMbl TUHEMHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM U UX PEIICHUE 1
78 CucreMbl TUHENHBIX HEPABEHCTB C OHOM IIEPEMEHHOM U UX pElIeHNe 1
79 CucreMbl TUHEMHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM U UX PEIICHUE 1
80 N300pakeHue penieHus JUHEHHOTO HEPABEHCTBA U UX CUCTEM Ha YHUCIIOBOM MPSIMOM 1
81 N3o6pakeHnue pereHus JMHEWHOTo HEPABEHCTBA U MX CHCTEM Ha YHCIIOBOM MPsIMOi 1
82 KonTtponbnas padota mo temam "HepaenctBa. Cuctemsl ypaBHEHUN" 1
83 [onsarue GpyHKuUN 1
84 OO6nacth onpeeieHns] 1 MHOYKECTBO 3HAUCHUM (PYHKITUH 1
85 Crioco0b! 3a1aHus PYHKIUH 1
86 I'padpux byskIIN 1
87 CoiicTBa (yHKIMH, HX OTOOpaXKeHHE Ha rpaduke 1
88 Urenue u moctpoeHue rpadukoB GyHKIIUMA 1
89 [Tpumeps! rpadukoB GyHKIMN, OTpaXKAIOMUX PEaTbHBIE TPOLIECCHI 1
90 OYHKIINH, OMUCHIBAIOIIUE MPSAMYIO U 00paTHYIO MPONOPIHOHATIbHbIE 3aBUCUMOCTH, |

uX rpapuKu




91 lunep6ona 1

92 ['unepbomna 1

93 I'padux pynkuum y = x> 1

94 Oynkuuu y =x%, y = X3, y = VX, y = [X|; rpadudeckoe pelieHue ypaBHEHHH U CHCTEM |
YpaBHEHUU

95 [ToBTOpEHHE OCHOBHBIX MIOHATHI U METOJIOB KypcOB 7 U 8 Ki1accoB, 0000IIIeHIE 1
3HaHui / Beepoccuiickas nmpoBepoyHas padbora

96 Wrorosast koHTpodbHAsA paboTta / Beepoccuiickas mpoBepouHas pabora 1

97 HOBTOPGHI/IG OCHOBHBIX TTOHSITUH ¥ METOJIOB KYpCOB 7 U 8 KjaccoB, 00001eHre 1
3HaHUU

08 HOBTOPGHI/IG OCHOBHBIX TTOHSITUH ¥ METOJIOB KYpCOB 7 U 8 KjIaccoB, 00001eHre 1
3HaHUH’

99 HOBTOPGHI/IG OCHOBHBIX TIOHSITHI U METOJIOB KYpCOB 7 H § KJIaccoB, 0000IIeHIE 1
3HAHUH

100 HOBTOPGHI/IG OCHOBHBIX TTOHSITUH ¥ METOJIOB KYpPCOB 7 U 8 KjaccoB, 00001IeHre 1
3HaHUU

101 HOBTOPGHI/IG OCHOBHBIX TTOHSITUH ¥ METOJIOB KYpCOB 7 U 8 KjIaccoB, 00001eH e 1
3HaHUU

102 HOBTOPGHI/IG OCHOBHBIX MOHSTHI U METOJIOB KYpCOB 7 H § KJIaccoB, 0000IIeHIE 1
3HAHUH

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




9 KUIIACC

KoanuecTBO 4acoB

Ne n/m Tema ypoka KoHTpoJsbHbIE
Bcero
padoTshI

| ParmonanbHble yncia, UppanuoHaIbHbIE YUCIIA, KOHEUHbIE U OECKOHEUHbIE |
JeCATUYHbIE Tpodu

) MHO0ecTBO IeHCTBUTENBHBIX YUCEIT; JeHCTBUTENbHBIC YK CIIa KaK OECKOHEUHbIE |
NECATUYHBIC TPOOH

3 B3auMHO 01HO3HaYHOE COOTBETCTBUE MEXKAY MHOKECTBOM JIEHCTBUTENIBHBIX YUCEN U |
MHOKECTBOM TOYEK KOOPJAMHATHON PSMOM

4 CpaBHeHUE IEHCTBUTEIBHBIX YHCEll, apupMETUIECKHIE JeHCTBUS C NeHCTBUTEIbHBIMU |
quciIaMu

5 [TpubmmkEHHOE 3HAYCHNE BETMYUHBI, TOYHOCTH MPUOIMKCHHS 1

6 Oxkpyrienue yucen 1

7 OkpyrieHue uncen 1

8 IIpukuaka 1 OLIEHKa pPe3yJIbTATOB BBIYUCICHUI 1

9 [Ipukuaka u orieHKa pe3yIbTaTOB BHIYMCICHHI 1

10 JIuneliHOoe ypaBHeHME. PelieHre ypaBHEHUM, CBOIAIUXCS K TMHEHHBIM 1

11 Jluneitnoe ypaBHeHue. Pemenue ypaBHEeHUM, CBOIAIINXCS K TUHEUHBIM 1

12 KBanpaTtHoe ypaBHeHue. Penienue ypaBHEHU, CBOASAIINXCS K KBaIpaTHBIM 1

13 KBanpaTtHoe ypaBHeHue. Penienue ypaBHEHU, CBOASAIINXCS K KBAaIpaTHBIM 1

14 bukBangpaTHbie ypaBHEHHS 1

15 bukBanpaTHbie ypaBHEHUS 1

16 [Tpumepsl penieHnsi ypaBHEHHUM TPEThEH U YETBEPTOM CTETNIEHEN PA3JIOKEHUEM Ha |

MHOXHUTCIIN




IIpuMepsl perieHus: ypaBHEHUN TPETbEW U YETBEPTOU CTEIICHEN Pa3JIOKEHUEM Ha

17 1
MHOXHUTEIN
18 Pemenue npoOGHO-paliMOHaTBHBIX YPaBHEHHHA 1
19 Pemenue npoOHO-paninoHaIbHBIX YpaBHEHUH 1
20 Perienue TeKCTOBBIX 3aa4 alreOpanyeckKiuM METOJOM 1
21 Pemenne TeKCTOBBIX 3a7a4 aNreOpandecKiuM METOJIOM 1
22 Pemenne TeKCTOBBIX 33714 anreOpandecKuM METOIOM 1
23 KontponbHas padoTa o Teme "YpaBHEHUs C OJTHON TTepeMeHHO" 1
24 YpaBHeHHE ¢ IByMS IEPEMEHHBIMU M €TI0 Tpaduk 1
25 VYpaBHeHHE ¢ IByMS IEPEMEHHBIMH U €T0 TpaduK 1
26 Cucrema 1ByX JTMHENHBIX YPaBHEHUM C JBYMsI IEPEMEHHBIMU U €€ pEILICHUE 1
27 CucreMa IByX JUHEUHBIX YPaBHEHUH C ABYMS MEPEMEHHBIMU U €€ PEIICHUE 1
28 Cucrema 1ByX JTMHENHBIX YPaBHEHUM C JBYMsI IEPEMEHHBIMU U €€ pEILICHUE 1
29 CucreMa IByX JMHEUHBIX YPaBHEHUH C ABYMS MEPEMEHHBIMU U €€ PEIICHUE 1
30 Pemenue cucrem AByX ypaBHEHUM, OJJHO U3 KOTOPBIX JIMHEHHOE, a IPYroe — BTOPOU |
CTEIIEHU
31 Pewrenue cucreM AByX ypaBHEHUM, OJHO U3 KOTOPBIX JIUHEHHOE, a IPYyroe — BTOPOH 1
CTETEHU
1 Pemenue cucrem AByX ypaBHEHU, OJJHO U3 KOTOPBIX JIMHEHHOE, a IPYroe — BTOPOU |
CTEIIEHU
1 Pewrenue cucreM AByX ypaBHEHHM, OJHO U3 KOTOPBIX JIUHEHHOE, a IPYyroe — BTOPOH 1
CTEIIEHU
34 I'paduueckas HHTEpIPETALIUS CUCTEMBI YPAaBHEHUH C IBYMSI IEPEMEHHBIMH 1
35 Pemenne TekCTOBBIX 33724 aNreOpandecKuM CriocoOoM 1
36 Pemennie TeKCTOBBIX 33714 aNreOpandecKuM criocooom 1
37 Kontponbnas padota o Teme "Cucremsl ypaBHECHUR" 1




38

UucnoBble HEPABEHCTBA U UX CBOMCTBA

1
39 UucnoBble HEPABEHCTBA M X CBOMCTBA 1
40 JInHeliHbIE HEPABEHCTBA C OJHOU IIEPEMEHHOMN U UX PEILICHUE 1
41 JInHeliHbIE HEPABEHCTBA C OJHOM IIEPEMEHHOMN U UX PEILICHUE 1
42 JIuHeitHbIe HEpaBEHCTBA C OJHOM MEPEMEHHOM U UX PEILICHUE 1
43 CucreMbl TMHENHBIX HEPABEHCTB C OAHON IEPEMEHHOM U UX pELICHNE 1
44 CucreMbl TMHEUHBIX HEPABEHCTB C OJJTHOM MEPEMEHHOM U UX PEIICHUE 1
45 CucreMbl TMHENHBIX HEPABEHCTB C OAHON NIEPEMEHHOM U UX pELICHNE 1
46 KBanpaTHble HepaBEeHCTBA U UX PEIICHUE 1
47 KBanpaTHble HEpaBEHCTBA U X PELLIEHUE 1
48 KBanpaTHble HepaBEeHCTBA U UX PEIICHUE 1
49 KBanpaTHble HEpaBEHCTBA U X PELLIEHUE 1
50 KBanpaTHble HepaBEeHCTBA U UX PEIICHUE 1
51 I'paduueckas MHTEpIIPETAIIUS HEPABEHCTB M CUCTEM HEPABEHCTB C ABYMS 1

MIEPEMEHHBIMU
5 I'paduueckas MHTEpIIPETAIIUS HEPABEHCTB M CUCTEM HEPABEHCTB C ABYMS 1
NIEPEMEHHBIMU

53 KonTtposnsHas padora o Teme "Hepasencrna" 1
54 KBangparuunas ¢pyHkuus, e€ rpaduk 1 cBoiicTBa 1
55 Ksagparnunas gynxkius, e€ rpaduk u cBoiicTBa 1
56 KBangparuunas ¢pyHkuus, e€ rpaduk 1 cBoiicTBa 1
57 [TapaGomna, KoopAMHATHI BEPIIMHBI TapaboIbl, 0Ch CAMMETPHH MapadoJIbl 1
58 [Tapabosa, KOOpAUHATHI BEPIINHBI TAPAOO0IIbI, OCh CHMMETPHH 11apadoIbl 1
59 [TapaGomna, KoopAMHATHI BEPIIUHBI TapaboIbl, 0Ch CAMMETPHH MapadoJIbl 1
60 [Tapabo:a, KOOpIUHATHI BEPIIMHBI TAPAOOIIBI, OCh CHMMETPHH 11apaboIbl 1
61 [Tapabo:a, KOOpAUHATHI BEPIIMHBI TApAOO0IIbI, OCh CHMMETPHH M1apaboIbl 1




62 [Tapabo:a, KOOpAUHATHI BEPIINHBI TAPAOO0IIbI, OCh CHMMETPHH M1apaboIbl 1

63 I'paduku pynkmuit: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[x| 1

64 I'paduxu Gynkumit: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[X| 1

65 I'paduxu Gynkumit: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[X| 1

66 I'paduku pynkmuit: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[x] 1

67 I'paduxu Gynkumit: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[X| 1

68 I'paduku pynkmuit: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[x] 1

69 Konrponsnas padora no reme "®@ynkuun" 1

70 TToHsaTHEe YHUCIOBOM ITOCIEN0OBATEILHOCTH 1

71 3agaHue mocae10BaTeIbHOCTH PEKYPPEHTHON popMyIioif u popMysioi n-ro wieHa 1

72 Apudmerrdeckast 1 TeOMETPUIECKas MPOTPECCUU 1

73 Apudmerndeckas 1 reOMETpUIecKas Iporpeccuu 1

74 ®opMyIbl N-ro YiaeHa apuhMETUIECKON U TEOMETPUUECKON TPOTPECCHl, CYMMBI |
IIEPBBIX N YWICHOB

75 ®opMyIbl N-To YiaeHa apuhMETUIECKON U TEOMETPUUECKON TPOTPECCHl, CYMMBI |
IIEPBBIX N YWICHOB

76 ®opmyIibl N-ro 4jieHa apu(pMETHIECKON U TEOMETPHUECKON IPOTPECCUi, CyMMBbI 1
IIEPBBIX N YJICHOB

77 ®opMyIbl N-ro YiaeHa apuhMETUIECKON U TEOMETPUUECKON TPOTPECCHil, CYMMBI |
IIEPBBIX N YWICHOB

3 ®opmyIibl N-ro YieHa apu(pMEeTHIECKON U TEOMETPHUECKON IPOTPECCUi, CyMMBbI 1
IIEPBBIX N YWICHOB

79 N300pakeHne 4ieHOB apu(PMETHIECKON U TeOMETPUUYECKON IPOTrpeccuii TOUKaMu Ha 1
KOOPAMHATHOW INIOCKOCTH

20 N3o0pakeHue aieHOB apuhMEeTUIECKOW U TEOMETPUUYECKON MTPOTPECCUi TOUKaMH Ha |
KOOPJIMHATHOM MJIOCKOCTH

81 JIMHEWHBIN U SKCIIOHEHIIUAIbHBIN POCT 1




82

CnoskHbIE TPOLIEHTHI

83 CloXHbI€ TPOLEHTHI

84 KonTponpHas padorta o Teme "UnCI0BEBIE MOCTEI0BATEIEHOCTH "

85 HOVBTOpeHI/Ie, 000011IeHNe U CUCTEMAaTH3AIUs 3HAHUH. 3aMuch, CpaBHEHUE, IEHCTBUS C
JNCHCTBUTENHHBIMH YUCIIAMU, YUCIIOBAs MIpsiMast

26 [ToBTOpeHME, 0000IIIEHNE U CUCTEMATH3aIUs 3HaHUH. [IpOIIeHThI, OTHOIIICHHUS,
MPOIOPLIUU

%7 [ToBTOpenue, 06001meHne U cucTeMaTu3aius 3Hanuid. OKpyriieHne, MPUOINKEHIE,
OIICHKA

28 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIlUs 3HaHWK. PelieHne TeKCTOBBIX 3a/1a4
apu(METHYECKUM CIIOCOOOM

29 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIINs 3HaHWK. Pelienre TeKCTOBBIX 3a/1a4
apru(pMETHIECKUM CTIOCOOOM

90 [ToBTOpenue, 0000IIEHNE U cCUCTeMaTH3alHs 3HaHuH. Perienne TeKCTOBBIX 3a1a4
apu(pMETHYECKUM CITIOCOOOM

91 [ToBTOpenue, 0600mEeHre u cucTeMaTu3aius 3Hanuil. [IpeodpazoBanue
areOpanvecKnX BhIPAXKEHUH, TOMYCTUMBIC 3HAYCHUS

9 [ToBTOpenue, 0600mEeHre U cucTeMaTu3arus 3Hanuil. [IpeobpazoBanue
anreOpanvecKnX BbIpaXEHUI, TOMYCTUMbIE 3HAUSHUS

93 [ToBTOpeHme, 06001eHNe U cucTeMaTH3alus 3Hanui. [IpeodbpazoBanue
areOpanvecKnX BBIPAXKEHUH, TOMYCTUMBIC 3HAYCHUS

94 [ToBTOpenue, 0600mEeHre u cucTeMaTu3arus 3Hanuil. [IpeobpazoBanue
areOpanvecKnX BhIPAXKEHUH, TOMYCTUMbIC 3HAYCHUS

95 [ToBTOpeHME, 0000IIEHNE U CUCTEMAaTH3aIUs 3HaHWH. DYHKIMK: TTOCTPOCHHE,
CBOMCTBA N3YUYEHHBIX (DYHKITUH

96 [ToBTOpeHmEe, 06001IeHNE U cucTeMaTH3alus 3HaHu. OYHKIUN: TOCTPOCHUE,

CBOWCTBA U3YYCHHBIX (PYHKIUN




97 [ToBTOpeHmEe, 06001IeHNE U cucTeMaTH3alus 3HaHu. OYHKIIUN: TOCTPOCHHUE, 1
CBOMCTBA N3YYEHHBIX (DYHKITUH

08 [ToBTOpeHmEe, 06001IeHNE U cucTeMaTH3alus 3HaHu. OYHKIUN: TOCTPOCHUE, 1
CBOMCTBA M3YYCHHBIX (DYHKIIHIA

99 HOBToperIe, 00001IeHne u cucremMaru3anus 3HaHui. ['paduueckoe pemnieHne 1
YPaBHEHUI U UX CUCTEM

100 HOBToperIe, 00001eHne u cuctemaru3anus 3uanuil. ['paduueckoe perienne |
YPaBHEHU U UX CUCTEM

101 HToroBast KOHTpOJbHAs paboTa 1

102 O0001IeHrEe U cUCTEMaTU3aIis 3HAHUI 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

7 KUIIACC

Kon
NpoBepsieMOro
pe3yJjabTaTa

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOI0 00111er0 00pa30BaHus

1

Yucna ¥ BEIYUCIIEHUS

1.1

BI)II'IOJ'IHHTI), coycrasa YCTHBIC u IINUCbMCHHBIC HpI/IéMI)I,

apudmeTnuecKue ASUCTBUS C PAIIMOHATHHBIMU YHUCITAMH

1.2

HaXOI[I/ITI: 3HAYCHU A YUCIIOBBIX BI:Ipa)KeHI/II\/'I, IMPUMCHSATDH
pa3zHO0Opa3HbIe CIOCOOBI M TPUEMBI BEIYUCIICHUSI 3HAYCHUM TPOOHBIX

BBIpa)KEHUH, cofepxKanmx 0ObIKHOBEHHBIE U IECATUYHBIE IpOoOH

1.3

Ilepexoguts oOT OOHOH (QOPMBI 3amUCH YUCET K JIPyroi
(mpeoOpa3oBbIBaTh  NECATHYHYIO JpoOb B  OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO

JECATUYHYIO IPOOBK)

1.4

CpaBHUBATH U YIIOPSIOUYMBATH PAllHOHATIbHBIE YHCA

1.5

OxpyrasaTh uncia

1.6

BBINOIHATE NPUKUAKY U OLICHKY pe3yJbTaTa BBIUUCIECHUMU, OLIEHKY
3HQYEHU YHUCIOBBIX BBIPAKCHUH. BBINOTHATH OEUCTBUS €O

CTCIICHAMMU C HAaTypPaJIbHBIMU MOKA3aTCIIIMU

1.7

HpI/IMeHHTB NpU3HAKHU JCIUMOCTH, PaA3JIOKCHUC HA MHOKHUTCIA

HaATypaJIbHBIX YUCEIl

1.8

Pemate  IpakTHMKO-OPUEHTHPOBAHHBIC  3alayd, CBSA3aHHBIE C
OTHOLIEHUEM  BEIWYMH,  IPONOPLUUOHAIBHOCTBIO  BEJIMYHUH,
IIPOLEHTAaMH, HHTEPIPETUPOBATh PE3yNbTAThl PEIICHHA 3anad C
y4E€TOM OTpaHUYECHUH, CBA3AHHBIX CO CBOMCTBAMHU PAaCCMaTPUBAEMBbIX

00BEKTOB

Anrebpanyeckue BbIpaKeHHs

2.1

Hcnonp3oBarth anredpanyecky0 TEPMHHOJIOTUIO W CHUMBOJIHKY,

NPUMEHSTH €€ B MPOIIECCE OCBOCHHSI YUEOHOTO MaTepraa




2.2

Haxonute 3HaueHus OyKBEHHBIX BBIPAXCHUHA TPH  3aTaHHBIX

SHAYCHUAX IMEPEMCHHBIX

23

BoimonuaTe mpeoOpazoBaHusl IENOr0 BBIPAXEHUS B MHOTOYJIEH

NPUBEJCHUEM MOAO0OHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK

24

BrInonHsATs yMHOXKEHHE OJHOUYIEHA HA MHOTOWIEH U MHOTO4JIeHa Ha
MHOTOYJIEH, MPUMEHATHh (OpMYJbl KBaJpaTa CyMMBI U KBajpara

pasHoCTH

2.5

OcCyliecTBISTh Pa3j0OKEHHE MHOTOWIEHOB HAa MHOMXHUTEIU C
MOMOIIbIO BEIHECEHHSI 32 CKOOKHU OOIIEr0 MHOXKUTEIS, IPYIIHUPOBKU

CJIaraeMbIX, IPUMEHEHUs (POPMYJI COKPAIIEHHOTO YMHOKEHUS

2.6

[TpumensTH NpeoOpa30BaHUs MHOTOUWJICHOB [T PEIICHUS Pa3THUHBIX

3aaa4 U3 MaTEMaTuKu, CMCXKHBIX IIPEAMETOB, U3 peanLHoﬁ IMPaKTUKH

2.7

Hcnonp30BaTh CBOMCTBA CTEIEHENW C HATyPAJIbHBIMU IOKA3aTEISIMU

JUTsI TpeoOpa3oBaHusl BhIpaXKEHUN

YpaBHEHUS 1 HEPABEHCTBA

3.1

Pemiars snuHEHHBIE ypaBHEHHS C OJHOW IMEPEMEHHOM, MPUMEHSS
HpaBUiIa EPEX0aa OT UCXOIHOIO YpaBHEHUS K PABHOCUIIEHOMY EMY.

[TpoBepsTh, SABISETCS JIM YUCIIO KOPHEM YpaBHEHUS

3.2

[IpumensiTb rpaduueckue METOAbl TMPU PEUICHUH JHUHEHHBIX

YPaBHEHUU U UX CUCTEM

3.3

[lonObupars mnpuMepsl map 4YHCEN, SABISIOLUIMXCS PELICHUEM

JMHENHOT0 ypaBHEHUS C IByMS IEpEMEHHBIMU

34

CTpouTh B KOOPIMHATHOM INIOCKOCTH IrpauK JIMHEHHOTO YpaBHEHUS
C ABYMS MEPEMEHHBIMU; MOJIb3YSCh IPaPUKOM, IPUBOIUTH TPUMEPHI

peuieHus ypaBHEHUS

3.5

Pemwlate  cucreMbl  IBYX JIMHEMHBIX YpaBHEHMM C  JByMs

MEPEMEHHBIMH, B TOM YHUCIIE IpadUyecKu

3.6

CocTaBsiTh U peuiaTh JUHEWHOE YPABHEHUE UJIM CUCTEMY JIMHEUHBIX
ypaBHeHI/Iﬁ 110 YCJIOBHUIO 3ala4u, HHTCPIIPECTUPOBATL B COOTBCTCTBHUU

C KOHTEKCTOM 3aJIauM MOJIyYE€HHBIH pe3ynbTar

Koopaunats! u rpadpuku. @yHKIUN

4.1

N300pakath Ha KOOPJAWHATHON MPSAMOM TOUYKH, COOTBETCTBYIOIINE
3aIaHHBIM KOOpAWHATaM, JIy4H, OTPC3KU, MHTCPBAJIbI, 3allMChIBATH

YHCIIOBBIE TPOMEKYTKH Ha alNredpandeckoM si3bIKe




4.2

OTMmeuaTh B KOOpHHHaTHOﬁ IIIOCKOCTU TOYKH IIO 3aJaHHBIM

KOOpJAWHATAM

43

CrtpowuTs rpaduku muHeHHbIX GyHKIHH. CTpouTh rpaduK PyHKITUN Y

= x|

44

OnwuceIBaTh ¢ MOMOIIBIO (DYHKIMI M3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpEMs, DPACCTOSHUE, ILICHY, KOJIMYECTBO,

CTOMMOCTb, TPOU3BOAUTEIIEHOCTD, BpeMs, 00bEM paboThI

4.5

HaxonuTe 3HaueHne QyHKIMM 110 3HAYCHUIO €€ apryMeHTa

4.6

[lonumats rpaduueckuii cmoco® MpPEACTaBICHUS W aHAIU3a
uH(pOpMaNKy, W3BIEKaTh M HHTEPIPETHPOBATH HH(OOPMALMIO U3

rpauKOB peabHBIX MPOIECCOB U 3aBUCUMOCTEH

8 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble nmpeAMeTHbIE Pe3yJbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1

Yucna ¥ BEIUHCIIEHUA

1.1

Hcnonws3oBaTh Ha4dYaJIbHBIC MNpCaACTaBJICHUA 0 MHOXKECTBC
HeﬁCTBHTeHBHBIX YUCEIT OJI1 CpaBHCHHA, OKPYTJICHUS U BBILII/IC.]'IGHI/II\/'I,
H306pa)KaTb I[GI‘/JICTBI/ITGJIBHHG qyucila TOYKaMHM Ha KOOpﬂHHaTHOﬁ

PAMO

1.2

[IpumeHsTh TOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS,
HAaXOJWTh KBaJpaTHbIE KOPHHU, HCIOJIB3yS NPU HEOOXOIUMOCTH
KaJIbKYJISITOD, BBITOJIHSTD npeoOpazoBaHus BBIpAKEHUH,

CoZlepaKaIIMX KBaJAPATHbIE KOPHU, UCIIOJIb3Ys CBOMCTBA KOPHEHN

1.3

Hcmonp3oBaThk 3amucd OONBIINX M MAaNBIX YHCET C IIOMOIIBIO

JECATUYHBIX Apo0eit u cTeneHei uncna 10

Anrebpanyeckue BbIpaKeHHs

2.1

[IpuMeHsTh MOHATHE CTENEHU C LENbIM TOKA3aTeNIeM, BBINOJIHATH
npeoOpa3oBaHus BBIPAKEHUH, COAEpKAIIUX CTENEHU C LEJIbIM

IIoKa3aTcjiem




2.2

BBINOAHATE  TOXKIECTBEHHbIE MpPeoOpa3oBaHUsl  PAIlMOHAIBHBIX
BBIPAXKEHU HA OCHOBE TMpaBWJ JCHCTBUH HaJ MHOTOWICHAMU U

anreOpanyecKuMH JpoOsMu

23

PacknanpiBaTh KBagpaTHBIA TPEXUICH HA MHOKUTEIN

24

[TpumensTh peoOpa3zoBaHus BBIPAKEHUH [UIS PELICHUS Pa3ITHYHBIX

3aaa4 U3 MaTEMaTuKu, CMCXKHBIX IIPEAMETOB, U3 peanLHoﬁ IMPaKTUKH

YpaBHEHUS 1 HEPABEHCTBA

3.1

Pemarp nuHeliHble, KBaJpaTHblE YpaBHEHUS U palUOHAJIbHBIC
ypaBHEHUsI, CBOJSIIUECS K HUM, CUCTEMBI IBYX YpPaBHEHUHU C JBYyMs

NEPEMCHHBIMU

3.2

[IpoBoauTs MpOCTEUIIME UCCICNOBAHUS YPABHEHUH U CHUCTEM
YPaBHEHMH, B TOM UHCIE€ C IPUMEHEHHEM TIpadUUeCKUx
npezcTaBieHuil (ycTaHaBIMBATh, UIMEET JIM YPaBHEHUE WM CHCTEMa

YpaBHEHUH pelleHus], €CIIU UMEET, TO CKOJIbKO, U TIpoYee)

3.3

[lepexoquTs OT cinoBecHOW (OPMYIHpPOBKM 3amad K €6
anreOpandeckoil MOJEIH C TOMOIIbIO COCTABICHUS YpaBHEHUS WM
CUCTEMbl ypaBHEHHMH, HHTEPIPETUPOBATH B COOTBETCTBUU C

KOHTEKCTOM 3aJja4y I10JIyYEHHBIN pe3yJIbTaT

3.4

IIpuMeHATH CBOMCTBAa YMCIIOBBIX HEPABEHCTB I CpPaBHEHWS,
OIICHKH, pellaTh JUHEHHbIC HEPABEHCTBA C OJHON MEPEMEHHON U UX
CHCTEMBI, 1aBaTh rpa)uuecKyI0 HIUTIOCTPALIMIO MHOXKECTBA PEIICHU I

HEPAaBCHCTBA, CUCTEMBI HCPABCHCTB

DyHKIUU

4.1

[Tonnmath M UCHONIB30BaTh (PYHKIHMOHANbHBIE MOHSITHS U SA3BIK
(TepMUHBI, CUMBOJIMYECKHUE OOO3HAUEHUS), OMPEACNATh 3HAYCHHE
(GYHKIIUM 110 3HAUYEHUIO apryMEHTa, ONpPEeeNsTh CBOMCTBA (DyHKINUU

o e€ rpaduky

4.2

CrtpouTts rpaduiky deMeHTapHBIX QYHKIIUHA BUIA:

y =k/x,y=kix,y=x?%y=x%y=|x|, onuceiBaTh CBOHCTBa YUCIOBOI
¢byHkumu no e€ rpaduky

9 KIIACC




Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1

Yucna 1 BEIUHCIIEHUSA

1.1

CpaBHUBaATh U YNOPSAIOYMBATH PALMOHAIBHBIE U HWPpPaLMOHAILHBIE

qucia

1.2

BrinonusaTe apudmeTrueckue 1eHCTBUS ¢ palliOHAIbHBIMU YHCIAMH,
coueTasi yCTHBIE U MUCbMEHHBIE MPUEMBI, BBITTOJIHATH BHIYMCIECHUS C

HppanuoHaJIbHBIMU YU CJIaMU

1.3

HaxonuTh 3HaueHUsI CTENEHEW C LEJBIMA MOKA3aTeNsIMU U KOPHEH,

BbIYUCIATH 3HAYCHHUA YHUCIIOBBIX BBIpa)KGHI/II\/'I

1.4

OkpyriasaTh  ACUCTBUTENbHBIE  YHCIA, BBIMNOJIHATH  HPUKHUIKY

pe3yJibTaTa BBIqHCHeHHﬁ, OLICHKY YHCJIOBBIX Bblpa)KeHI/II\/'I

YpaBHEHUS 1 HEPABEHCTBA

2.1

Pemwlars nuHENHBIE M KBaJpAaTHbICE YpPaBHECHUSA, YpPaBHEHWS,

CBOJAIIUECS K HUM, TPOCTEHIIINE JPOOHO-paLlMOHANIbHbIE YPaBHEHUS

2.2

Pemats cucTemMsl ABYX JIMHEWHBIX YPABHEHU C IBYMSI [IEPEMEHHBIMU
Y CUCTEMBI IBYX YPABHEHHM, B KOTOPBIX OJJHO YPaBHCHHE HE SIBIISICTCA

JIMHEHHBIM

23

Pemate TekcTOBBIE 33/1a4K ANreOpanyecKuM CrocoOOM € MOMOIIbIO
COCTaBJICHUS] YPAaBHEHMsSI WM CUCTEMbl JIBYX ypaBHEHUH C ABYMs

MEPEMCHHBIMU

24

[IpoBOaUTE MPOCTEUIINE HCCICIOBAHUS YPABHEHHH M CHCTEM
ypaBHEHUH, B TOM 4YHCIe C NPUMEHEHHEM TrpapuiecKux
IpeCTaBiIeHU (Hampumep, yCTaHaBIMBaTh, UMEET JIM YpPaBHEHUE

WIM CUCTEMA YPaBHEHUM PEIIECHUS, ECIIU UMEET, TO CKOJIBKO)

2.5

Pemare nuHENHBIE HEPAaBEHCTBA, KBaJpaTHbBIE HEPABEHCTBA,
n300pakaTh pelIeHne HEPAaBEHCTB Ha YNCIIOBOU MPSIMOH, 3aITUCHIBATh

pelICcHUEC ¢ IOMOUIBIO CUMBOJIOB

2.6

Pemate cucTemMbl JIMHEHMHBIX HEPABEHCTB, CUCTEMbI HEPaBEHCTB,
BKIIIOUAIONME KBAJ[PAaTHOE HEPABEHCTBO, HW300pa)kaTh pEIICHHE
CUCTEMbl HEPaBEHCTB Ha YUCIIOBOI MPSIMOM, 3aMKCHIBAaTh PEIICHUE C

IIOMOIIbIO CHMBOJIOB




2.7

Hcnonws3oBaTh HCPAaBCHCTBA NMMPHU PCIICHUHN PA3JIMIHBIX 3a/1a4

3 OyHKIMU
Pacno3snaBate  QyHKIMM ~ W3y4eHHbIX  BUAOB.  [lokas3biBaTh
CXEMaTUYEeCKH paCMOJOKEHHE Ha KOOPAWHATHOW IUIOCKOCTH
3.1 rpa¢pukoB QyHkumi Bunma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCHUMOCTH OT 3HA4eHUU K0d()(PHUIIMEHTOB, OMUCHIBATH CBOWCTBA
byHKIMA
[Toka3piBaTh CXEMaTHYECKHM PACIOJOKEHHE Ha KOOPAMHATHOU
3.2 MJIOCKOCTH TpadukoB GyHKIMK Buma y = VX, y = |X| U ONMUCHIBaTh
cBoMcTBa (PYHKITUI
Ctpouth M u300paxaTb CXEMaTUYeCKU TIpaUKu KBaJApPaTUUHBIX
3.3 (GyHKIMA, ONMUCHIBATH CBOMCTBAa KBAAPATUYHBIX (DYHKIUH 1O HX
rpadukam
Pacno3naBate KkBajpaTuuHylo (yHKIUIO 10 (opMylie, MPUBOAUTH
3.4 MpUMEPhl KBAAPATUYHBIX (YHKIHMK W3 peaTbHOW KWU3HH, (DU3UKH,
reoOMeTpUu
4 Apudmerrdeckas 1 TeOMETpUIECKask TPOTPECCUU
i1 PacrioznaBath apu(MeTHYECKYI0 M TEOMETPUUYECKYIO MPOTPECCHH
. MIPHU pa3HBIX CIIOCO0ax 3aMaHus
BBITIONHATE BBIYMCICHHUS C HCIONB30BaHUEM (DOpMYyN 7-TO 4JIeHA
4.2 apupMeTUIECKON B TEOMETPUIECKOM MPOTPECCHii, CyMMBI TIEPBBIX N
YJIEHOB
13 H300paxarh  4jeHbl  MOCIEAOBATEIbHOCTH  TOYKAMU  Ha
. KOOPAMHATHOW IJIOCKOCTH
Pemiate 3a1auu, CBA3aHHBIE C YUCIOBBIMU MOCIEI0BATEILHOCTSIMU, B
4.4 TOM 4YHCJIE€ 3aJadydl W3 pPEaTbHOW JKM3HU (C HCIOJIh30BaHUEM

KaJIbKYJIATOPa, IU(PPOBBIX TEXHOJIOTHH)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsiemMblil 3JIeMEHT COePKAHUA
1 Yucna v BBIYUCTICHUS
JIpo6u OOBIKHOBEHHBIE W JIECATUYHBIC, TIEPEXO OT OJHON (POPMBI 3amucu
1.1 apoGeit k npyroif. IloHsATHE palMOHANBHOTO YMCia, 3aIHCh, CPAaBHEHHE,
YHOPSAIOYMBAaHUE PALMOHATBHBIX YHCET
15 Apudmerndeckue qeiCTBUS C palliOHATBHBIMU YHCIIaMU. Penienne 3aaq u3
' peasIbHOM MPAKTUKK HA YacTH, Ha IPOOHU
13 CreneHb C HATypalbHBIM IOKAa3aTeJeM: OMpEIeIeHHe, MpeoOpazoBaHue
' BBIPQKEHUI Ha OCHOBE OMPE/IENICHNUS, 3aMUCh OOIBIINX YHCE
L4 [IporeHTsI, 3aMuch MPOLIEHTOB B BUAE IPOOU U JAPoOU B BUJE MPOICHTOB.
' Tpu ocHOBHBIE 337]aU Ha MPOLIEHTHI, PELICHUE 3314 U3 pEaIbHOM MTPaKTUKU
Ls [IpumeHeHne MNpPU3HAKOB JETUMOCTH, pa3JIOKEHHE Ha MHOXUTEIU
' HATypaIbHBIX YUCEI
L6 PeanpHbple  3aBUCMMOCTH, B TOM 4YHCie TpsMas W oOpaTHas
' MPOMOPLHUOHATIBHOCTH
2 AnreOpandeckue BoIpaKEHUS
-1 [TepemenHbIE, UUCIIOBOE 3HAYEHUE BBIPAKEHUS ¢ IEpEMEHHOM. JlomycTuMbIe
' 3HAUYEHMS IEPEMEHHBIX
55 [IpencraBienre 3aBUCUMOCTH MEXIy BEJIUYUHAMH B BUAE (POPMYJIBL
' Beruncnenus o hpopmynam
)3 [IpeoOpa3oBanue OYKBEHHBIX BBIPQKECHUH, TOXAECTBEHHO paBHbBIC
' BBIPAXKEHUS
2.4 CBoiicTBa CTENEHH C HATYPAJIbHBIM MOKa3aTeIeM
5 s Opnownensl 1 MHOTOWIeHbl. CTeneHs MHOrOwIeHa. CloXeHne, BHIYUTaHuUE,
' YMHOXEHHUE MHOTOYJICHOB
@opMynbl  COKPAUIEHHOTO YMHOXKEHHS: KBaApaT CyMMbl UM KBajpar
2.6 pazHoctu. dopmyna pa3HOCTH KBaapaToB. PaziokeHWe MHOTOYJIECHOB Ha
MHOXHUTEIN




3 VYpaBHeHus
31 VYpaBHeHHe, KOpPEHb YpaBHEHHs, IpaBHia NpeoOpa3oBaHUs ypaBHEHHS,
' PAaBHOCUJIBHOCTb YPaBHEHMI
32 JluHeitHoe ypaBHEHHE C OJHOW MEPEMEHHOW, YMCIO KOpPHEW JIMHEHHOTO
. YPaBHEHUs, PEILICHNE JINHEWHBIX YPAaBHEHUU
13 CocraBiieHne ypaBHEHUH 10 yCIOBUIO 331a4l. Perenre TeKCTOBBIX 3a7a4 ¢
' MOMOUIBIO YPABHEHHI
3.4 JIuneliHoe ypaBHEHHE C IBYMs IEPEMEHHBIMHU U €r0 Tpaduk
Cucrema JByX JIMHEHHBIX ypaBHEHUH C JABYMs IEpeMEHHbIMU. PemieHue
3.5 CHUCTEM YpPaBHEHHH CIIOCOOOM MOICTaHOBKH. [IpuMephI pereHus: TEKCTOBBIX
3a/1a4 C IIOMOLIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpadpuku. OyHKIHHA
4.1 KoopaunaTa Touku Ha npsiMoit
42 Uucnosble IpoMEXKyTKH. PaccTosiHue MeXy AByMSI TOUKAMHA KOOPAUHATHON
' psAMOI
T [IpssmoyronpHas cuctema koopauHaT, ocu Ox u Oy. AGciucca U opauHATA
' TOYKHM Ha KOOPJAUHATHOM INIOCKOCTH
44 [Tpumeps! rpadukos, 3agaHHbBIX (hopmyiamu. UteHne rpadMKoB peambHbBIX
' 3aBUCUMOCTEN
4.5 [Tonsarue Gpyukuun. I'padux Gpynkuuu. CroiicTBa QyHKIHIA
4.6 Jluneiinas Gyukuus, e€ rpaduk. ['padux pynkunu y = [x|
47 I'paduueckoe pemieHHE JIHMHEWHBIX YPAaBHEHUH M CHUCTEM JIMHEWHBIX
' YpaBHEHUU
8 KUIACC
Kon IIpoBepsiemMblil 3JIeMEHT COAePKAHUA
1 Uucna v BBIYUCICHUS
. Ksagparuelii kopeHb u3 uucna. [loHstue o0 WppamMOHATLHOM YHCIE.
' JlecaTUUHBIE TPUOIMKESHUST UPPALMOHATIBHBIX YHCEI
CpoiicTBa apupMeTHYeCKMX KBAJpPATHBIX KOPHEH W HX IpHMEHEHHE K
1.2 peoOpa3oBaHUIO YUCIIOBBIX BBIPAKCHU I u BBIYMCIICHUSIM.
JleicTBUTENbHBIE YUCTA




1.3

Crenens ¢ 1enbpIM [oKaszareneM U e€ cBoiictsa. CTaHgapTHas 3alluch 4ucia

2 AnrebpanuecKue BHIPAKCHHS

51 KBanpaTtHblii TpEXuieH, pas3JIoKEHHE KBAaJpPaTHOIO TpPEXWIEHA Ha
' MHOHUTEIN

2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO are0panveckoi 1poou

2.3 CrnoxxeHue, BRIYMTAaHUE, YMHOKECHHE, JISTICHUE allreOpandecKux apooei

24 ParmonanbHble BEIpakeHUS U UX TpeoOpa3oBaHue
3 VYpaBHEHMSI U HEPABEHCTBA

11 KBagpatHoe ypaBHeHHe, (opMmysa KOpHEH KBaapaTHOIO YpPaBHEHUS.
' Teopema Buera

3.2 Pemenue ypaBHeHUH, CBOIAIINUXCS K TUHEUHBIM M KBaJAPATHBIM

33 [Ipocreitmme npoOHO-pallMOHATIBLHBIC YPaBHEHUS

I'paduueckas uHTEpHIpeTalUs YpaBHEHUH ¢ ABYMS IEPEMEHHBIMU U CUCTEM
34 JIMHEWHBIX YPAaBHEHUM C ABYMs IIepeMEHHBbIMU. [IpuMmepsl perieHus cucreM
HEJIMHEWHBIX YPAaBHEHUH C IByMS IIEPEMEHHBIMU

3.5 Pemienue TeKCTOBBIX 3a7au anre0pandeckuM crocoOoM

3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA

3.7 HepaBeHCTBO ¢ 01HOI NTepeMEHHOMN

3.8 PaBHOCMIIBHOCTH HEPABEHCTB

3.9 JIuneiiHble HEpaBEHCTBA C OJJHOW NTEPEMEHHON

3.10 CucreMbl TMHEUHBIX HEPABEHCTB C OJJTHOM MEPEMEHHON
4 OyHKIMU

al [Tonstue Qynkmuu. OO6MacTh ONpeneNeHUs W MHOXKECTBO 3HaYeHUUN
' ¢ynkuuu. CriocoOsl 3ajaHus QyHKIUN

4.2 I'padux ¢pynkunu. Urenue cBocTB GyHKIMU N0 €€ rpaduKy

43 [Tpumeps! rpadukoB GYHKIUH, OTPAXKAIONINX PEATbHbIE TPOIECCHI

14 @OyHKIUYN, ONHUCHIBAIOLIMNE NPAMYI0 MU OOpaTHYIO MPONOPLUOHATIbHbIC
' 3aBUCUMOCTH, UX TpapuKu

4.5 OyHKUIMU y =x% y = x7

4.6 Oynkun y = [x, y = |x|

4.7 I'paduueckoe pelieHre ypaBHEHUN U CUCTEM ypaBHEHHUN




9 KJIACC

Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUSA
1 Yucna v BBIYKCICHUS
. ParonansHble 4Mcna, MppalMoHAIbHBIE YMCIA, KOHEYHbIE M OECKOHEUHbBIE
) JIECSITUYIHBIE TPOOH
MHOXKECTBO  NEHUCTBUTENBHBIX  YHCEN, JEHCTBUTENIBHBIC 4YHCIA KAk
1o OEeCKOHEUHBbIE JAECATUYHBIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
) MEX]ly MHOKECTBOM JCUCTBUTEIBbHBIX YHCE WU KOOPJAUHATHON TMPSMOM.
CpaBHeHuE ENCTBUTENBHBIX YUCEI
1.3 ApudmeTndeckre IeHCTBUS C IEHCTBUTEIBHBIMU YHUCITAMH
W3mepenust, npubamkeHus, oleHKU. Pa3mepsl 00bEKTOB OKPYKAIOIIEro MUpa,
v JUINTEJIBHOCTh MPOLIECCOB B OKpyskarouieM mupe. [IpubmmkénHoe 3HaueHue
' BEJIMYMHBI, TOUHOCTH NpuOImKenus. Okpyrienue uncen. [Ipukuaka u oneHka
pe3yNbTaTOB BBIYUCICHUN
2 YpaBHEHUs U HEPABEHCTBA
2.1 YpaBHEHUs C OJHOU IIEPEMEHHOU
2.2 JInnelinoe ypaBHeHue. PelieHne ypaBHEHUH, CBOAAIIUXCS K JIMHEHHBIM
23 KBanpaTtHoe ypaBHeHue. Pemienne ypaBHEeHUN, CBOAAIIMXCS K KBaJpaTHBIM
04 bukBanpatHoe ypaBHeHue. Ilpumepbl penieHUss YpaBHEHMM TPETbEH W
' YeTBEPTOU CTENEHEW Pa3I0KEHUEM Ha MHOKUTEIN
2.5 Pemenue qpoOHO-paliMoHaNbHBIX YpaBHEHUI
2.6 CucreMsl ypaBHEHUI
2.7 YpaBHeHUE ¢ ABYMS IEPEMEHHBIMHU U €T0 TpaduK
2.8 Pewenne cucreM IByX JIMHEWHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU
9 Pewenue cucrem IByX ypaBHEHUM, OJHO U3 KOTOPBIX JUHEHHOE, a APyroe —
' BTOPOH CTENIECHU
2.10 ['padpraeckast mHTEpHpETALNS CHCTEMBI YPAaBHEHUH C ABYMS TIEPEMEHHBIMH
2.11 Pemenne TekCTOBBIX 3a7a4 anreOpandecKumM CrocoooM
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 PeieHne nuHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOU
2.14 Pewienne cucreM JIMHENHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOU




2.15

KBanpaTHble HEpaBeHCTBA

I'paduueckas wHTEpHpeTaryisi HEPABEHCTB U CHUCTEM HEPABEHCTB C IBYMS

2.16
EPEMEHHBIMU

3 DyHKIUU

31 KBagparnunas ¢ynknus, e€ rpaduk u cBoiictBa. [lapabosa, KoopauHATHI
. BEPIINHBI TapadoIbl, 0OCh CHMMETPUHU TapadoIbI

3.2 I'paduku pynkuunit y=kx, y=kx+b u ux cBoiicTsa

33 I'paduku bynkmuit y=k/x, y = x* 1 uX cBOKCTBa

3.4 I'paduku GyHKIMI , 1 UX CBOMCTBA
4 YucnoBbIe IOCIEA0BATEILHOCTH

n OrnpezenieHne U CocoObI 3ajaHusT YUCIIOBBIX TTOCIICIOBATEILHOCTEH. 3aanne
. MOCJIEI0BATEIBHOCTH PEKYPPEHTHOM (hopMyItoii u popmyInoit n-ro dieHa

4o Apudmernueckass nporpeccus. PopMynbl 7-TO WieHa apu(MeTHUECKOM
' IIPOTPECCUH, CYMMBI IIEPBBIX 7 YJICHOB

43 I'eomerpuueckass mporpeccuss. @Dopmyibl 7n-ro  4jaeHa I'E€OMETPUYECKOU
' IIPOTrPECCUU, CYMMBI IIEPBBIX 71 YJICHOB

44 N3o00pakeHre 4YICHOB apu(PMETHYECKOWM W TEOMETPUUYECKON MpOrpeccuit
' TOYKAMU Ha KOOPAMHATHOW TJIIOCKOCTHU. JIMHENHBIN U 9KCIOHEHIUAIIBHBIN POCT

4.5 CrokHbIE POLIEHTHI




IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSI

Kon
NpoBepPsIeMoOro
TpeOOBaHMS

IIpoBepsiembie TPeOOBAHUSA K MPeEAMETHBIM pe3yJbTaTaM
OCBOCHMS OCHOBHON 00pa30BaTe/IbHON MPOIrPaMMbl OCHOBHOIO
o0u1ero oopazoBanusi Ha ocHoBe PI'OC

YMeHue omnepupoBaTh MNOHSTUSAMH: MHOXECTBO, IOJIMHOKECTBO,
olepanuy HaJ MHO)XECTBaMHU; YMEHHUE ONEpUPOBATh IOHSITHUIMHU:
rpad, cBs3HBIN Tpad, NepeBO, UK, MPUMEHITh UX MPU PEUICHUH
3aJa4; yMEHHE UCHOJb30BaTh Trpaduyeckoe TMpeACTaBICHUE
MHO’KECTB JUIsl OINHKCAaHUSl peallbHbIX IMPOILIECCOB U SBJIECHUH, HpU

peILIeHUH 3a/1a4 U3 APYTUX Y4eOHBIX PEIMETOB

YMeHue onepupoBaTh NOHATUAMU: ONPEAEIICHUE, aKCUOMa, TEOpeMa,
JI0Ka3aTelIbCTBO; YMEHHUE pPAaclo3HaBaTb MCTUHHBIE U JIOXKHBIC
BBICKA3bIBAaHUs, NPUBOIUTH NPUMEPHI U KOHTPIIPUMEPBI, CTPOUTH

BBICKA3bIBAHUA U OTPULIAHUA BBICKA3bIBaHUU

YMeHHe OonepupoBaTh MOHATUAMU: HATYPAIBHOE YUCIIO, IIPOCTOE U
COCTaBHOE 4YHCJIO, JAEIUMOCTb HAaTypPAJIbHBIX YHUCEIN, IPU3HAKH
JeTUMOCTH, IeJI0Oe YHUCIIO0, MOIYJb YMCIa, OOBIKHOBEHHAs JIpoOb U
JecATUYHas 1po0b, CTAHJAPTHBIN BUJ YKCIIA, PALlMOHATIBHOE YHCIIO,
UppalMOHATIbHOE YHCIIO, apu(PMETHUYEeCKUH KBaJpaTHBIH KOPEHBD;
YMEHHME BBINOJHATH JCHCTBHS € UYWCIAMH, CpPaBHUBaTbh H
yIOpAI0YMBATh YHCIIA, IPEACTABIATH YHUCIA HAa KOOPAWMHATHOU
IPSIMOH, OKPYIVIATH YHWCIIA; YMEHHE ICNIaTh NMPUKUIKY U OLICHKY

pe3yJibTaTa BIYUCIECHUN

YMeHue onepupoBaTh MOHATUSMU: CTEIIEHb C LIEIBIM IOKa3aTeNeM,
apu(pMETHIECKII KBaJPaTHBI KOPEHb, MHOTOWICH, areOpandecKast
IpoOb, TOXIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOW CTENeHHU
OoJibIlle €TUHMIBI; YMEHHE BBIIOJHATH pacdEThl MO (GOpMyIam,
npeoOpa3oBaHusl ILEJbIX, JAPOOHO-PAIMOHANBHBIX BBIPAKEHUH U
BBIPDAKXCHUI C KOPHIMH, Pa3I0KeHHEe MHOTOWICHA HA MHOXKUTEIIH, B
TOM 4YHCIE C HCIOJB30BaHHEM (OpMyN DPAa3HOCTH KBaJApaToB M

KBaJipaTa CyMMbI U Pa3HOCTH




YMeHue oneprupoBaTh MOHATUSAMU: YUCIOBOE PABEHCTBO, YPABHEHUE
C OJHOM TEPEMEHHOW, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
NIEPEMEHHOI; YMEHHUE pelllaTh JUHENHBIE U KBaJIpaTHbIE YPaBHEHHUS,
JIpOOHO-pAllMOHATIBHBIE YPABHEHUS C OJHOW NMEPEMEHHOH, CUCTEMBbI
JBYX JIMHEHHBIX YPABHEHUM, IMHEUHBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JApOOHO-pallMOHAIbHbIE HEPABEHCTBA C OAHOMN
NIEPEMEHHOI, B TOM YHMCJIE IPU PELIEHUH 3ajjad U3 IPYI'UX IPEAMETOB
U TPAaKTUYECKUX 3aJad; YMEHHE MHCIIOIb30BaTh KOOPAUHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IJIOCKOCTH JJISi M300pakKeHUsl perieHuit

yYpaBHEHUM, HEPABEHCTB U CHUCTEM

YMeHue onepupoBaTh MOHATUSAME: QYHKIHS, Tpaduk QyHKINH, HYJIHA
byHKIUH, OPOMEXYTKH  3HAaKOMOCTOSIHCTBA, IPOMEXYTKH
BO3pacTaHus, yObIBaHWs, HaWOOJbIIee M HAWMEHbINEE 3HAUYCHUS
byHKIUY; yMEHHE OTIepUpPOBAThH MOHSTUSIMH: npsimast
POTIOPIIMOHATILHOCTb, JINHEHHAST QYHKIINS, KBaIpaTUIHAsT PYHKIIHUS,
oOpaTHasi TMPOMOPIUOHAIBHOCTh, Mapabonia, rumepoosa; ymeHue
ctpouth rpaduku  QYHKIHUHA, HWCIONB30BaTh TrpaduKu s
OTIpeNieJIeHUs] CBOMCTB INPOLIECCOB U 3aBUCUMOCTEH, IJIsi PEIICHHS
3a7a4 U3 JPYyruX Y4eOHBIX MPEIMETOB U PeabHOM KU3HU; YMCHUE

BBIpa)KaTh (POPMYJIaMHU 3aBUCHMOCTH MEX/y BETUUYMHAMU

YMenue OIIepupOBATH MOHATHSIMHU: I10CJIE0BATENBHOCTD,
apumernyeckas U TEOMETpUYECKas MPOrPecCUuu; yMEHHE
UCIIOJIb30BaTh CBOMCTBA MOCIIEOBATEILHOCTEH, (hOPMYJIIBI CYMMBI U
oOmiero ujeHa mpy pelIeHuH 3a/ay, B TOM YHKCIE 337a4 U3 JPYTUX

y4eOHBIX MPEIMETOB U PEATHLHOM KU3HU

YMeHue pemarh 3aaud pa3HbIX TUIOB (B TOM YHCJIE Ha MPOIEHTHI,
JOJM W 4YacTH, JBW)KEHUE, PaboTy, IIEHy TOBApOB M CTOMMOCTh
MOKYTIOK U YCIIYT, HaJIOTH, 3a/1a4¥ U3 00JIaCTH YIIPABIICHUS JIUYHBIMU
U CeMEWHbIMM (UHAHCAMM); YMEHHE COCTaBISTh BBIPAXKEHUS,
YpPaBHEHUs, HEPABEHCTBA M CHCTEMBl II0 YCJIOBHUIO 3aJayH,
UCCIIEIOBATh MOJTYYECHHOE PEIICHNE U OLEHUBATD MPaBAOIOJO0OHOCTD

MOJTyYEHHBIX Pe3yJIbTaTOB

YMeHue onepupoBaTh NOHATUAMU: (PUTYpa, TOUKA, OTPE3OK, Mpsmas,
ayd, JIOMaHa, yros, MHOT'OYT'OJIbHUK, TPEYTOJIbHUK,

paBHOOEAPECHHBIN u PaBHOCTOPOHHHMIA TPEYTrOJIbHUKH,




OPSMOYTOJIBHBIM TpPEyrojJbHUK, MenuaHa, OUCCeKTpuca M BBICOTA
TPEYrojbHUKA,  YETHIPEXYTONbHUK,  MapajjiesiorpamM,  pomo,
OpSIMOYTOJIBHUK, — KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C TIPOCTPAHCTBEHHBIMU (QUTypaMu;
YMEHME pellaTh 3a/aud, B TOM YUCIIE U3 NOBCEIHEBHOMN XKM3HU, HA
HAaXO0KJI€HNE N'€OMETPUUECKUX BEIUYHMH C IPUMEHEHUEM N3YYEHHBIX

CBOWCTB Quryp u paktoB
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YMeHue onepupoBaTh MOHATHAMH: PAaBEHCTBO (DUTYp, paBEHCTBO
TPEYTOJILHUKOB; MapaJlIeIbHOCTh U MEPICHANKYISIPHOCTD MPSIMBIX,
Yrojl MeXAy NpsMBIMH, HEPICHAUKYIAP, HAKIOHHAs, IIPOCKLHS,
nogobue  uryp, TOMOOHBIE  TPEYTOJIBHUKH,  CHMMETPHS
OTHOCHUTEJIBHO TOYKU W IPSIMOW; yMEHHUE paclliO3HAaBaTh PaBEHCTBO,
CHMMETpUIO M TojoOue buryp,  mapauIeNbHOCTh |

NEPIEHAUKYIISIPHOCTD MIPSIMBIX B OKPYKAIOLIEM MUPE
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YMeHue omnepupoBaTh MOHATHSAMM: JJIWHA, PAacCTOSHHUE, YTOJ
(BeniMuMHA yTia, CHHYC U KOCHHYC yIjla TPeyrojbHHUKA), TUIOIIA/b;
YMEHHUE OILICHUBAThH Pa3Mephl IPEIMETOB U O0BEKTOB B OKPYKAIOIIEM
MHUpPE; YMEHHE TMPUMEHATh (OpMysbl MepUMeTpa U IJIOLAAN
MHOT'OYTOJIBHUKOB, JUIMHBI OKPY>KHOCTH M TUIOIIAAN Kpyra, oobema
NPSIMOYTOJIBHOTO MapajuieJenuIle]a; YMEHUE NIPUMEHATh MPU3HAKU
PaBEHCTBA TPEYTOJILHUKOB, TEOPEMY O CyMME YIJIOB TPEYIOJIbHUKA,
teopemy [ludaropa, TpuroHomerpuyeckue COOTHOIICHUS IS

BbIYUCICHUA OJIHH, paCCTO}IHI/II\/'I, HHOHlaﬂeﬁ
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YMmenue wu3o0paxarb IUIOCKHEe GUIypel M UX KOMOWHAIMWH,
IPOCTPAaHCTBEHHbIE (HUTYPHl OT PYKH, C THOMOLIBIO YEPTEKHBIX
MHCTPYMEHTOB ¥ 3JEKTPOHHBIX CPEACTB 10 TEKCTOBOMY HWIIH

CUMBOJIbHOMY OITMCAaHUIO
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YMeHue omnepupoBaTh MOHATHUSMHU: MNPSMOYTOJIbHAasE —CHUCTEMa
KOOpJMHAT, KOOPJAWHAThl TOYKH, BEKTOpP, CyMMa BEKTOpPOB,
MpPOU3BEJICHHE BEKTOpa Ha YHUCIO, CKAISPHOE MPOU3BEICHUE
BEKTOPOB; YMEHHE HCIOIb30BaTh BEKTOPbl M KOOPIWHATHI IS
MPEACTABJICHUS JAHHBIX W PEIICHMS 3a]a4, B TOM YUCIE U3 JAPYTUX

y4eOHBIX MPEIMETOB U PEATbHOM KU3HU
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YMeHue omnepupoBaTh TMOHATUSMU: CTOJIOUKOBBIE U KpPYTrOBbIE

qUarpamMMmbl, TaONWIBI, CpenHee apudMeTHYecKoe, MeauaHa,




HauOoJIbIlIee U HaUMEHBIIIee 3HAYCHUS, pa3Max YHCIOBOro Habopa;
YMEHHE W3BJCKaTh, HMHTEPIPETHPOBATE M  IMPEOOpPA30BBIBATH
uH(pOpMaIIMIO0, TPEICTABICHHYI0 B TaOMWIaX W Ha Jauarpammax,
OTPaKAIONIYI0 CBOHCTBA M XapaKTEPUCTUKU PEATHHBIX MPOILECCOB H
SIBJICHUW; yMEHHE paclo3HaBaTh W3MCHUWBHIC BEIWYUHBI B

OKpY’KarolieM MUpe
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YMeHne omnepupoBaTh MOHATHUSMU: CIYYaHHBIM OMBIT (CITyYaiHBINA
HKCIIEPUMEHT), JJIEMEHTApHOE COOBITHE (JIEMEHTApHBIM HCXON)
CIIy4aifHOTO OIBITa, CIy4ailHOe COOBITHE, BEPOSTHOCTb COOBITHUS;
YMEHHE HaXOJUTh BEPOSITHOCTU CIy4YalHBIX COOBITHI B ONBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITUSIMU; YMEHHE peuIaTh
3aJa4d METOJIOM OpPraHHW30BaHHOTO Tepedopa U ¢ UCIOIb30BAHUEM
IpaBUJia YMHOXKEHHUS; YMEHHE OLIEHHWBATh BEPOSITHOCTU pealbHbBIX
COOBITHH U SIBICHUH, TOHUMAThH POJIb MPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKpPYXAlOIIeM MHpPE MU B >KU3HU;
3HAKOMCTBO C TIOHSATHEM HE3aBHUCHMBIX COOBITHIA; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YMCE U €T POJIBIO B MACCOBBIX ABJICHUAX
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YMeHne BbIOMpATh MOIXOANIANA M3yYCHHBIH METOH JJIS PEIICHUS
3a/1a4d, TPUBOJAUTH MPUMEPHl MATEMATUUECKUX 3aKOHOMEPHOCTEN B
MIPUPOJIE W KU3HH, PACTIO3HABATH MPOSBICHUE 3aKOHOB MaTEMAaTHKHU
B HCKYCCTBE, OIKCHIBATH OT/AEJIbHBIC BBIJAIOIINECS PE3YIbTAaThI,
MOJIyYEHHBIC B XOJI€ Pa3BUTHS MAaTEeMAaTHKU KaK HAayKW, TPUBOJUTH
OpUMEpbl  MaTeMaTUYECKUX OTKPBITMM W  HX aBTOPOB B

OTEYECTBEHHON U BCEMUPHON UCTOPUU




INIEPEYEHDb 2JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA OI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

1 Uucrna u BBIYUCTIECHUS

1.1 Harypanbnbie u nensie yucna. [Ipu3Haku 1e1MMOCTH LETbIX YUCE

1 OOBIKHOBEHHBIE W JECATUYHBIC  ApOOM, TMPOIEHTH, OCECKOHEYHBIC
' NepUOANYECKUE APOoOH

3 PannonanbHble 4yucna. ApudMmeTHuecKHe OINepalud C PalMOHAIbHBIMU
. YUCIaMHU

L4 JetictButenbHple yncia. ApudMETHYECKHE OINEepaIuu C JCUCTBUTEIHHBIMU
. YyHCIIaMu

s [TpuOmkE€HHbIE BBHIYMCICHUS, MpaBUiIa OKPYIJVIEHUS, MPUKHIKA U OLIEHKa
. pe3ynbTara BEIUMCICHUH

2 Anrebpanyeckue BhIpaXEHUs

2.1 BykBeHHbIe BhIpaykeHUs (BBIPRXKEHUS C TEPEMEHHBIMH )

55 Cremnenb ¢ mensiM mnokasareiaeM. CTeNneHb € palMOHAIBHBIM IOKa3aTeeM.
. CaoiicTBa cTeneHu

2.3 MHorouneHsl

2.4 Anrebpanueckas 1pooOb

5 Apudmernueckuii  KOpeHb  HaTypaJdbHOM  cremeHu.  JleiictBus ¢
' apuQMeTHIECKUMHU KOPHSIMH HATypaTbHON CTCTICHH
3 YpaBHEHUS 1 HEPABEHCTBA

- Llenbie u apoOHO-panMOHANbHBIE ypaBHEHUsA. CHCTEMbl U COBOKYIHOCTH
. ypaBHEHUU

35 Llenble u npoOHO-palioHaNbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
. HEPABEHCTB

33 Pemienne TeKCTOBBIX 3a/1a4
4 Uucnoble MOCIIEI0BATETLHOCTH

4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHU MOCIEA0BATENLHOCTEN




Apudmernueckass u reomerpuueckas mnporpeccun. Dopmyna  CIOKHBIX

4.2
IPOLIEHTOB
5 OyHKIUH
OyHknus, cnocodsl 3amanus  GyHkmuu. ['paduk  dysaknoum. OOmacTs
OTIpeNieNIeHus] U MHOXeCTBO 3HaueHu# ¢pynkuuu. Hynu pynkuunu. [lpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKUMH. MakCUMyMbl U
MUHUMYMBI (pyHKIuu. HamGosnpiiee n HauMeHbIlee 3Ha4YeHHE (YHKIIMH Ha
IPOMEXKYTKE
6 KoopauHatsl Ha npsiMOil ¥ TIIIOCKOCTH
6.1 Koopaunathas npsmas
6.2 JlekapTOBBI KOOPAMHATHI Ha MJIOCKOCTH
7 ['eomeTpus
7.1 I'eomerpuueckue Gpurypsl 1 Ux cBoiicTBa
7.2 TpeyroabHUK
7.3 MHOroyrojibHUKH
7.4 OKpy’XKHOCTb U KpYyT
7.5 N3MepeHne reoMeTpruueCKuX BEJTMYHH
7.6 BekTopsbl Ha mIockocTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHocTh
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padmr




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIUIA YYEHUKA

* Marematuka. Anredpa: 7-i kimacc: 6a30BbI ypOBEHB: yueOHUK; 15-¢
usnanue, nepepadboranHoe MakapsraeB FO.H., Munmaiok H.I'., Hemkos K.1.
ap.; mox penakmnuent TenskoBckoro C.A. AKITMOHEPHOE OOIIECTBO
«3narensctBO «IIpocBemeHne»

» Maremartuka. Anrebpa: 8-i kiacc: 0a30BbIi YPOBEHB: yUeOHHK; 16-¢
u3nanue, nepepadoranHoe MakaporueB FO.H., Munaiok H.I'., Hemkos K.W. u
ap.; mox penakmnueit TenskoBckoro C.A. AKITMOHEpHOE OOIIIECTBO
«M3parenbcTBO «lIpocBenieHne»

* Maremartuka. AnreOpa: 9-i kiacc: 0a30BbIil YpOBEHb: yUeOHUK; 15-¢€
uznanue, nepepadoranHoe MakaporueB FO.H., Munatok H.I'., Hemkos K.W. u
ap.; nox penakuueit TensikoBckoro C.A. AKIITMOHEPHOE OOIIECTBO

«I/ISI[aTCJ'IBCTBO «HpOCBCHICHI/Ie»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

JIunus YMK, cepus Anreopa. Makapsrues FO.H. (7-9):

- Kpaitaesa JI.b. Maremaruka. Anrebpa. 7 kiacc. ba3oBbiit ypoBeHb.
KoHTposibHbIE U camocTosiTenbHbIe padoThl. AO "U3gaTenbeTBo
"IIpoceemienue"

- Kpaiinera JI.b. Maremartuka. Anre6pa. 9 kiacc. ba3oBblif ypoBeHb.

Kontponbsnbie padotsl. AO "UznatensctBo "[Ipocsemnienue"



- 3paBuu JI. U., Ky3nenona JI. B., CyBopoBa C. b. Matemaruka. Anre6pa. 7

kj1acc. ba3zoBblil ypoBeHb. [unaktudeckue marepuansl. AO "M3aaTenbcTBO
"IIpocseiienne"

- ’Koxos B. U., Maxkapsrues 1O. H., Munaiok H. I'., Cysoposa C. b.,
Kysnenona JI. B., bauypuna M. A. MatemaTtuka. Anrebpa. 8 kiacc. ba3oBbiii
ypoBeHb. Juaaktuueckue matepuaiibl. AO "UznarensctBo "[Ipocsenienue”

- 0. H. Makapsrues, H. I'. Mungiok, JI. b. Kpaiinesa, JI. O. Pociosa, M. A.
bauypuna Marematuka. Anreopa. 9 kiacc. ba3oBelit ypoBeHs. JumnakTuueckue

marepuainsl. AO "N3narenbctBo "[IpocBenienue"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETHU
MHTEPHET
bu6moreka [{OK https://m.edsoo.ru; SAKnacc; POIII; https:/fipi.ru; Peury

ors
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