[Tpunoxenue 1

K OCHOBHO# 00pa30BaTeIbHOM IporpaMmMe

OCHOBHOTO 00IIIero 00pa3oBaHus

MYHHIIUTIATBHOTO 00111€00pa30BaTeIbHOTO YUPEKACHUS
«Cpennss obmmeoOpa3oBarenbpHas mikosa Nely,

r. Manosipociaseny ManosipociaBerkoro paioHa
Kamysckoit obmactu

IMPUHATO YTBEPXXIEHO

MeJJarOri4eCKuM COBETOM npukazom qupekropa MOY COILL

MOY COUI Nel r. MamnosipociiaBma Nel r. ManosipocnaBenn

npotokoin Nel ot «30» aBrycra 2024 T. IIp. Ne 90 ot 30 aBrycra 2024 .
PABOYASA ITPOI'PAMMA

yueOHoro Kypca «Ajareodpa (yriry0JéHHbI YPOBEHb)»

J1s1 oOyyaromuxcst 7 — 9 xkimaccon



OraasJjieHue

TTOSICHUTEIBHAS BAITHCKA ... .vveeavreesereeasreeasnesesseeessseessre e e s e s s e e nnn e e ssneesnneesnneesnnee e 3
(001 (50752213 1 (SR 010 s (53 1. ST TSP U ST PPP PR 5
[InaHupyeMbIe PE3yIbTAThl OCBOCHUS IIPOTPAMMBL ... uvvviiiureresireeesssreeesssreessnneenss 10
TEeMaTHUECKOE TTAHUPOBAHUIE «......vveerereeisreeanneeasesessneessneessnessnsessanesassesassneesneesnneens 21



HOACHUTEJBHASA 3AIIMCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECNEeYMBAET U3YYCHHUE IPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAay4YHOIO, TaK W TYMAaHHTAPHOIO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO IS
NpOJOKEHUS O00pa3oBaHWs W IS TOBCEJHEBHOW KWU3HU. PazButue vy
OOy4YaromMXcss HAy4YHbIX MPEICTABICHUNA O TMPOUCXOKICHUM U CYUIHOCTH
anredpanueckux abCTpakiuii, crmoco0e OTpakKeHHs MAaTeMAaTHYeCKOW HayKou
SBJICHMMA W TIPOLIECCOB B TMPHUPOJE M OOIIECTBE, pPOJIM MATEMAaTUYECKOTO
MOJCIUPOBAHUS B HAYYHOM TIO3HAHMM ¥ B TPAKTUKE CIIOCOOCTBYET
GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KAYECTB MBINIJICHUS, HEOOXOIUMBIX
JUISL ajJanTallid B COBPEMEHHOM IudpoBoM oOmecTBe. M3ydenune anreOpsb
oOecrieynBaeT  pa3BUTHE YMEHHMs  HaOIOIaTh, CpaBHUBATh, HAXOJWTh
3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIUICHUS, CIOCOOHOCTH
apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOM JEHUCTBUS, BBIBOABI, (HOPMYIHPOBATH
yTBepkeHus. OcBoeHHEe Kypca anreOpbl 00ecreurBaeT Pa3BUTHE JIOTUYECKOTO
MBIIJICHUS OOYYalOIUXCS: OHU HCIONBb3YIOT JEAYKTUBHBIE W WHIYKTUBHBIE
paccyxieHus, o0OOIeHre W KOHKPETH3allUI0, a0CTparupoBaHUE U aHAJIOTHIO.
OOyuenue anrebpe MpeanojaracT 3HAUYUTENBHBIM OOBEM CaMOCTOSITEILHOM
NEATEIbHOCTH OO0YyYalolUXCs, IO3TOMY CaMOCTOATEIBbHOE pEIICHUE 3aaad
OOYYarOIIMMHUCS SIBIISIETCA peanu3alnuet AesTeIbHOCTHOTO MIPUHITUIIA O0YUEHHUS.

B crpykrype mnporpammbl y4eOHOro Kypca «AnreOpa» yriyOnEHHOTO
M3YYEHHUS OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METOJIUYECKUE JIMHUU:
«Yucna u  BBIYUCICHUS», «ANreOpanueckue BBIPAKECHUS», «YpPaBHEHUS U
HepaBeHCTBa», «DyHkuuuy. Kaxnas U3 3THX COJepKaTeIbHO-METOIUYECKUX
JIMHUYN pa3BUBAETCS HA MPOTSKEHUU TPEX JIET U3YUEHUS Kypca, B3aMMOJICHCTBYS C
JPYTUMHU €ro JUHUsSMU. B Xxome u3ydeHuss Kypca OOydYaroIIMMCSl TPUXOIUTCS
JIOTUYECKHU PacCykaaTh, UCMOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH S3bIK. B CcBs3U
C 3TUM B MPOTpaMMy Y4eOHOro Kypca «Ayredpa» BKIIOUEHbI HEKOTOPHIE OCHOBBI
JIOTUKHW, TPEJCTABIICHHBIE BO BCEX OCHOBHBIX paslieflax MaTeMaTHYeCKOro
oOpa3oBaHHUS ¥  CHOCOOCTBYIOIIHME  OBJIAJICHUIO  OOYYarOIUMUCS  OCHOB
YHUBEPCAIIBHOTO MaTeMaTU4ecKoro si3bika. ColepKaTelbHOW M CTPYKTYpHOU
OCOOEHHOCTBIO YYEOHOro Kypca «Anredpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapaxkTep.

Conepxanve nuHUM «UYuWcCina W BBIYUCICHUS CIYKUT OCHOBOW IS
JTATbHEHIIET0 M3y4YeHHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaOIIUXCS
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aJTOPUTMaMHU, a
TaKke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JJISl IOBCEAHEBHOM

JKW3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
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CBSI3aHO C PALMOHAIBHBIMH M HPPALUOHAIBHBIMH YHCIaMH, (HOPMHpPOBAHHEM
NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCIE. 3aBEpPLIEHUE OCBOEHUS YHCIOBOMN
JVMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

CopnepxaHue AByX anreOpandeckux JUHUHN — «AnreOpanuecKkue BhIpaKEeHUS
U «YPaBHEHMSI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUArOIIMXCS
MaTEeMaTHYECKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX MTPEAMETOB U OKpYyXkarolel peanbHocTH. Ha ypoBHE OCHOBHOTO 00ILIETO
oOpa3oBaHMsl yueOHBIH MaTepuan TPYNIHUPYETCS BOKPYI  pallOHAJIbHBIX
BbIpaXEHUM. Anredpa AEMOHCTpUPYET 3HAUEHHME MAaTEMaTHKH KakK s3bIKa s
IIOCTPOEHUSI MATEMATHYECKUX MOJIEIE, OIMCAHMS IPOLECCOB M  SIBICHUMI
peanbHOro Mmupa. B 3amaum oOydyeHuss anreOpe BXOIAT TakKe JajbHEHIIee
pa3BUTHE AITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAWMOTO, B YaCTHOCTH, MJif
OCBOEHHUS Kypca UHGOPMAaTUKH, U OBJAJCHUE HABbIKAMHU JIETyKTHUBHBIX
paccyxaenuid. IlpeoOpazoBaHue CHMBOJIBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpaXeHUsl, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUM HAIIEJIEHO HA TOJIyYEHUE
OOy4YarOIIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEHMIIEH MaTeMaTHYECKON MOJIENH
JUIsL OTIMCAHUS M UCCIIEJOBaHMsI Pa3HOOOPA3HBIX MPOLECCOB U SBJICHUIN B IPUPOJIE
u odmectBe. M3yueHne marepuana crnocoOCTBYET PAa3BUTHIO Y OOyYaroIIMXcs
YMEHUS UCTIOIb30BATh PA3JIMYHBIE BBIPA3UTENIbHBIE CPEACTBA S3bIKA MATEMATUKH —
CJIIOBECHOT'O, CMMBOJMYECKOT0, IpaUuyecKkoro, BHOCUT BKIaJd B (HOPMUPOBAHHE
IIPEICTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIMBUIN3ALNN U KyJIbTYpPHI.

YrnyOnéHubiit Kypc anreopsl XapaKkTepU3yeTcs U3YUYEHHUEM
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 OOBEKTHl MaTeMaTHYECKHX YMO3AKJIIOUEHHM 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 anreOpa 3aHMUMAeT OJHO U3 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», «AJNTeOpanyecKue BBIPAKEHUA», «YPaBHEHUS 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).



COJEP XAHME OBYUYEHUA

7 KJIIACC

Yucaa v BBIYMCICHUA

Pannonanbsabeie uyucia. CpaBHEHUE, YNOPSAOYMBAHME U apU(DMETHUECKHE
JICVCTBHS C PAlMOHAIBHBIMA YKCIaMu. YucaoBas npsiMasi, MOJyJIb YUCIIA.

CreneHb C HaTypajdbHBIM TOKa3aTeJleM M €€ CBOWCTBA. 3alKcCh 4YKCIa B
JECITUYHOU MMO3ULIMOHHON CUCTEME CUUCIICHUS.

Pemenne TeKCTOBBIX 3a/1au aprupMeTHYECKUM criocoOoM. Perenue 3a1au u3
peanbHOM MPaKTUKU Ha YacTH, Ha ApOoOH, HA MPOLEHTHI, IPUMEHEHUE OTHOIICHUMN
U TpONOpIUN MNpHU pPEIICHUU 3a7ay, pelieHuEe 3aj]ad Ha JABWKEHHE, padoTy,
MOKYIIKH, HAJIOTH.

JenumMocTh nenbix uyncel. CBOMCTBA IEIUMOCTH.

[IpocTeie u cocTaBHble uucia. YETHble W HE4YETHbIE uucia. [IpusHaku
nenmamoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. Ilpu3Haku nenMMOCTA CYMMBI H
MPOM3BEICHUS LIEJBIX YMCEII MPU PEIICHUH 33/1a4 C MPAKTUYECKUM COACPKAHUEM.

HauGonpbmuii oOmuit n1enuTens 1 HAaMMEHbIlee 00111ee KpaTHOe ABYX YHCEIL.
B3aumno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. AprupMETHIECKUE OTIEPAIIMH HAJl OCTaTKaAMHU.

AJsiredOpanvyecKue BbIPpAKEHUA

BripakeHne ¢ mepeMEHHBIMU. 3HAUYCHUE BBIPAKECHHUS C TEPEMEHHBIMM.
[IpencraBienne 3aBUCUMOCTH MEXIYy BEeTUYMHAMU B BUJIE (DOPMYJIBI.

ToxnectBo. ToxaecTBeHHbIE TPe0Opa30BaHUs ANTeOPaANueCKIX BhIPAKEHUH.
Jloka3aTenbCTBO TOXKIECTB.

Onnounensl. OMHOYJICH CTaHAAPTHOTO BUIAa. CTENEHb OJTHOYJICHA.

MHorounensl. MHoroujieH cTaHaapTHOro Bujaa. CTENneHb MHOTIOWICHA.
CrnoxeHue, BbIYMTAHUE, YMHOXKEHHE U JieieHue MHorowieHoB. [IpeoOpasoBanue
LEJIOTO BhIpaXkeHus B MHOTOUIEH. KopHU MHOrO4sIeHa.

DopMyJibl COKPAIEHHOTO YMHOKEHHUS: KBAJpaT CYMMbI U KBaJIpaT PasHOCTH
JIBYX BBIp@XEHUH, KyO CyMMBI M KyO pPa3HOCTH JBYX BBIPOKCHHUH, Pa3HOCTHb
KBaJpaTOB JIByX BBIPQXEHUN, MPOU3BEJICHHE PA3HOCTH M CYMMBbI JABYX
BBIPQXEHHI, CyMMa U pa3HOCTb KyOOB JIBYX BBIPaKECHHII.

Paznoxenue MHOTOWIEHAa HA MHOXKHUTENN. BeiHeceHrne 00111ero MHOKHUTEIS 32
CKOOKH. MeTo1 rpynnupoOBKH.



YpaBHeHMS U HEpaBeHCTBA

VYpaBHeHue ¢ o1HO# nepemenHoil. Kopenb ypaBHeHus. CBoliCcTBa ypaBHEHUI
C OOHOM TIEpEMEHHOW. PaBHOCWIBHOCTH ypaBHEHHW. YPAaBHEHHE  KaK
MaTeMaTU4YECKasi MOJAEINb PEAJIbHOW CUTYallNH.

JIuHelHOE ypaBHEHHE C OJHOM MEPEMEHHOU. UMCIO0 KOpHEH JIMHEWHOIO
ypaBHEHHUs. PelleHne TEKCTOBBIX 3a4ad C NMOMOLIBI) JIMHEWHBIX YPaBHEHHI.
JIuHeliHOE ypaBHEHME, CONEpKALIEE 3HAK MOJTYJIS.

VYpaBHeHue ¢ AByMs NiepeMeHHbIMU. ['paduk TUHEHHOTO ypaBHEHUS C ABYMsI
nepeMeHHbIMU. CHUCTEMBl JIMHEMHBIX YpPAaBHEHUW C [JBYMS [I€PEMEHHBIMU.
['paduyeckuii MeToj pEIICHUS CHUCTEMbl JIMHEHHBIX YypaBHEHUM C JABYyMS
IIEPEMEHHBIMU. Penienne cucTteMm JIMHEWHBIX YpPAaBHEHHUUM C JBYMs IEPEMEHHBIMU
METOJOM TOJCTAaHOBKM M MeETOAOM cioxeHusa. Cucrema JBYX JIMHEHHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KaK MOJIEIIb PEAIBHOM CUTYALIMH.

DOyHKUIMHA

Koopaunara Touku Ha npssMout. YnciioBbIe TPOMEXKYTKH. PaccTosiaue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IPSIMOM.

[IpssimoyrosibHast cucTeMa KoopAauHaT. AOcuucca W OpJvMHATa TOYKHA Ha
KOOpAMHATHOM Tu1ocKocTH. [IpuMepsl rpadukoB, 3agaHHbIX popMynaMu. YreHue
rpaMKOB peasibHbIX 3aBUCUMOCTEH.

OYHKIMOHAIbHBIE 3aBUCUMOCTH MEXJy BeauunHamu. lloHarue QyHKuuu.
OyHKIMS Kak MareMaTudeckas MoOJENb peajgpHoro mnporecca. OoOmacth
omnpejienieHuss W obnacte 3HaueHW ¢GyHkuuu. CrnocoObl 3amaHus (QyHKIUU.
I'padux dpynkuuu. [oHsATHS MakCUMyMa ¥ MUHUMYMa, BO3PACTaHUS U YOBIBAaHUS
Ha IPUMEPAX PEABHBIX 3aBUCHMOCTEN.

JIuneiinas Qynkuus, e€ cpoictBa. I'padux nauHeltHOM (QyHkuuu. ['padux
¢ynknuu Y = |X|. Kycouno-3a1annbie GyHKIIHN.

8 KVIACC

Yucaa v BIYMCICHUA

KBaapartubeie kopHu. ApudmMeTrnueckuii KBaJpaTHBIN KOPEHb U €r0 CBOMCTBA.
[lonaTHe wuppanroOHaIbHOrO 4ucia. J(eMCTBHS C HPpPAlMOHAIBHBIMU YHCIIAMH.
CBoiicTBa IEUCTBUN C UPPALIMOHAIBHBIMY UKciamMu. CpaBHEHNE HPPALUOHAIBHBIX
yucel.

[IpencraBiieHnss O pacIIMPEHUAX YHUCIOBBIX MHOXKECTB. MHoXecTBa
HaTypaJbHbIX, LEJbIX, PalHOHAIbHBIX, JEHCTBUTEIBHBIX uHcel. CpaBHEHUE
yucell. YucaoBble IPOMEXKYTKH.

HevictBuss ¢ ocratkamu. OctaTku crerneHe. IIpuMeHeHue ocTaTkoB K
PELIECHNIO YPABHEHUH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a7a4.



Pasmeppl 0OBEKTOB OKPYXKAIOLIETO MHpa, JIUTENBHOCTh MPOIECCOB B
okpyxatomeM Mupe. CTaHJapTHBINA B YHCIIA.

AJuiredOpanyecKue BbIPpaKeHUA

AnreOpanyeckas ApoOb. JlomycTUMbIE 3HAUYE€HHUSI MEPEMEHHBIX B JPOOHO-
palMoOHANbHBIX BhIpaXkeHUsiX. OCHOBHOE CBOMCTBO anreOpandyeckod apoOu.
CnoxxeHrne, BBIYUTAHUE, YMHOXXEHHE U JCJICHHE alreOpandeckux JapoOei.
Brinenenue 1enoi yactu anredpanyeckoit 1poou.

PanmonanbHbie BBIPAXKEHUS. Tox1ecTBEHHBIE npeoOpa3zoBaHUs
PalMOHAJIBHBIX BBIPAXKECHUH.

JonycTuMble 3HAa4Y€HUs] TEPEMEHHBIX B  BBIPAKEHUAX, COJEPIKALIUX
apudmeTnyeckue  KBaApaTHbIE KOpHH. TOXIeCTBEHHbIE MpeoOpa3oBaHUs
BBIPKEHUI, COIEpKAIMX apU(PMETUYECKUE KBAPATHBIE KOPHH.

Crenenp c 1enplM Moka3ateneM U e€ cBoictBa. [IpeoOpasoBanue
BBIPAXXEHUH, COACPIKALLINX CTEIICHHU.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOpPHEW KBAAPATHOTO YpPABHEHHS.
KosnmuecTBO NeNCTBUTENBHBIX KOPHEW KBAJIpaTHOrO ypaBHeHMs. Teopema Buera.
VYpaBHEeHUs1, CBOAWMMBIE K JIMHEWHBIM YpPaBHEHUSIM WM K KBaJPaTHBIM
ypaBHeHUsAM. KBagpaTtHoe ypaBHEHHE C TapaMeTpoM. PenieHne TeKCTOBBIX 3a4a4 ¢
ITOMOIIBIO KBAJIPATHBIX YPABHEHUM.

HpoOHo-pannoHanbHble  ypaBHEHMs. PelieHue  IpoOHO-paliMOHATBHBIX
ypaBHEHUHU. PelieHne TEKCTOBBIX 3aJad € MOMOIIBIO JIPOOHO-paIlOHATbHBIX
ypaBHeHUH. ['padmueckast HHTepIIpeTaIus ypaBHEHHH C IByMs ITepEMEHHBIMHU.

Uucnosele HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.

HepaseHncTBo ¢ nepemenHoii. CTporue u HecTporue HepaBeHcTBa. CloKeHue
M YMHOKEHHME YHUCJIOBBIX HEpaBeHCTB. OLIEHMBAHHWE 3HAYECHUS BBIPAKCHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[IoHsiTHE O pelIeHMH HEPABEeHCTBA C OJHOW NEPEMEHHOM. MHOXKECTBO
peleHni HepaBeHCTBA. PaBHOCHIIBHBIE HEPABEHCTBA.

JInHeliHOEe HEPAaBEHCTBO C OJHOM NMEPEMEHHOM M MHOYKECTBA €TI0 PEIICHUM.
Penienne NMHENHBIX HEPABEHCTB C OTHOU NepeMeHHON. CHCTEMBI M COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOM NEPEMEHHOMW. PelieHne TEKCTOBBIX 3alay C
ITOMOILBIO JINHENHBIX HEPABEHCTB C OAHON NIEPEMEHHOM.

DyHKIMHA

OO6usacTh onpeeneHusi 1 MHOXKECTBO 3HaueHui ¢pyHkunu. CrocoObl 3a1aHusl
bynaknuii. ['paduk Gyakumn. Utenue cBoicTB ¢hyHknmu o e€ rpaduxy. [Ipumepsr
rpadukoB GYHKIHA, OTPAKAIOIMINX PEATbHBIE TPOIECCHI.

Jlunentnas Qynkius. DyHKIUU, ONMHUCHIBAIOIIME TPIMYHO U OOpaTHYIO
MPONOPIIMOHATIBHBIE 3aBUCUMOCTH, UX TpaduKH.
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Oynkmun y = kx, y = kx + b, y = kix, y = X3, y = VX, ¥ = |X| i ux cBoiicTBa.
Kycouno-3aannpie GyHKITHN.

9 KIIACC

Yucaa v BBIYMCICHUA

Kopenp nN-i1 cremenm u ero cBoictBa. CTeneHb C PpanMOHAIbHBIM
II0Ka3aTeseM U €€ CBOKCTBA.

AuredOpanyecKue BbIPpaKeHUA

ToxaecTBeHHbIE TPeoOpa30BaHUsl BBIPAKEHUH, COAEp)KAIIUX KOPEHb N-i
cTeneHu. ToxaecTBEeHHbIE MPeoOpa30BaHUs BbIPAKEHHUM, CONEPIKALUX CTENEHD C
palMOHAIBHBIM [T0KA3aTEIIEM.

KBagpatueii TpéxuneH. KopHm kBampatHoro tpéxunena. Pasnoxxenue
KBaJpPaTHOTO TPEXUJICHA HA JINHEWHBIE MHOKHUTEIIH.

YpaBHeHHS U HEPABEHCTBA

bukBanpaTtHsle ypaBHeHUs. [Ipumepbl NpUMEHEHU METOIOB PABHOCHIIBHBIX
npeoOpa3oBaHui, 3aMEHbl MEPEMEHHOH, rpauuecKoro MeToja NpHU PEIIeHUU
ypaBHEHUM 3-i U 4-11 CTENICHEM.

Pemenue qpoOHO-paliMOHAIBHBIX YPaBHEHUH.

Pewienue cucrem ypaBHEHHI ¢ IBYMsI IIEpEMEHHBIMU. Pellienre npocTenmmx
CUCTEM HEJIMHEHHBIX YpaBHEHUH C ABYMs IEepeMEHHbIMH. ['paduueckuil MeTox
pELICHUs] CUCTEMBl HEJIMHEHWHBIX YPABHEHUN C JByMs IepeMeHHbIMU. Crcrema
JIBYX HEJIMHEWHBIX YPAaBHEHUM C JABYMsS NEPEMEHHBIMH KaK MOJEIb PEajbHOU
CUTYyalUU.

HucnoBble HEpaBeHCTBA. PenieHne JIMHENHBIX HEpaBEHCTB. J[OKa3aTenbCTBO
HEPABEHCTB.

KBanparHeie HepaBEeHCTBA € OJHOM MEpeMEHHOW. PemieHne KBaapaTHBIX
HEpaBEHCTB rpa)MyecKUM METOJIOM U METOAOM HHTEpPBAJIOB. MeTO1 MHTEPBAJIOB
JUISl pallMOHAIbHBIX HEpaBeHCTB. [IpocTreliire HepaBeHCTBA C MAPAMETPOM.

Pemenne TeKCTOBBIX 3a/1a4 € ITIOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ aAByms IlepeMeHHBIMHU. PernieHue HepaBeHCTBA € IBYMs
nepemMeHHbIMU. CHCTEMBbl HEpPAaBEHCTB C JBYMsl INepeMeHHbIMU. ['paduueckuit
METOJ| PEIIEHUSI CUCTEM HEPABEHCTB C IBYMS IEPEMEHHBIMH.

DyHKIUU

Oynkuma.  CpoilictBa  QyHKUMA:  HyId  (QYHKIUHM,  MPOMEKYTKH
3HAKOIOCTOSIHCTBA (DYHKIIMHU, TMPOMEXYTKHA BO3pacTaHUsl U yObIBaHUSA (DYHKLIHH,
4YETHBIC U HEYETHBIE (DYHKIIMK, HaUOOJIbIlIeEe U HAUMEHbIIEE 3HaYeHUs (PYHKIIUH.

KBagpatnunas ¢ynkuus u e€ cBoicTBa. Mcmonb3oBaHue CBOMCTB
KBaJpaTuyHOW  GyHKIMM 17 pemieHust  3amgad.  [loctpoenme  rpaduka



kBagpaTuuHol ¢yHkiuu. Ilomoxkenue rpaduka KBagpaTUYHOW (QYHKIHH B
3aBHCHMOCTH OT & koo duurentoB. 'papukn byHkimii y =ax2,y = a(x —m)°u 'y
= a(x — m)* +n. [Toctpoerue rpadukoB ByHKIHMIA ¢ TOMOIIBIO TPEOOPa3OBAHHIL.

HpoOHo-nunelinas ¢pyHkuus. MccnenoBanue QyHKIIAM.

®yHkus Y = X' ¢ HaTypalbHBIM II0Ka3aTeeM N U eé rpaduk.

YuciioBbIe OCIEI0BATEILHOCTH U MPOrPecCum

[TonsitTue uymcnoBoil mocienoBarenbHOCTH. KoOHEuHbIE U OECKOHEUYHBIC
nocaeaoBaTeNbHOCTH.  OrpaHuyeHHas  MOCIENOBATENbHOCTb.  MOHOTOHHO
Bo3pacraromias  (yoObiBaromiasi)  mocliiefoBaTesibHOCTh.  CrocoObl  3ajaHust
MOCJIEIOBATEILHOCTH: OMUCATEIbHBINA, TAaOJIWYHBIN, ¢ MOMOIIBI0 (POPMYIBI N-TO
YJI€HA, PEKYPPECHTHBIN.

Apudmernueckass U reomeTrpuyeckas mnporpeccud. (CBOHCTBa YJICHOB
apupMeTHYecKoil u reoMeTrpudeckoil mnporpeccuit. dopmynsl N-TO  4ieHa
apumernyeckol U reomeTpuyeckoi nporpeccuil. @opmynbl cyMMBbl MEPBBIX N
YJIEHOB apU(PMETUUECKON U F€OMETPUUYECKOM Mporpeccuil. 3aiauynu Ha MPOLEHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

[IpencraBiieHre O CXOAMMOCTH IIOCIEIOBATEIBHOCTH, O CYMMHPOBAaHHUH
OECKOHEYHO yObIBaIOIIEH reOMETPUUECKON POTPECCHUH.

Meron matematuueckon nHaykuuu. [Ipocreimme npumepsl.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBbI
YUYEBHOI'O KYPCA «AJITEBPA» HA YTJIYBJIEHHOM YPOBHE
OCHOBHOI'O OBIIEI'O ObPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Pe3yJbTAThl OCBOCHUS MPOrPaMMbl IO MAaTeMaTHUKE
XapaKkTepU3yrTCs B HaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

MPOSIBICHUEM HWHTEpeca K TMPONUIOMY H HACTOSLIEMY POCCUHCKOM
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHMEM K  JIOCTHXKEHHUSIM  POCCHMCKHX
MAaTEMATUKOB M POCCHICKOM MaTEMaTUYECKOW WIKOJIbI, K HCIOJb30BAHUIO 3TUX
JOCTUKEHUM B IPYTUX HayKax M MPUKJIATHBIX cepax;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMSA:

TOTOBHOCTBIO K BBIMOJHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peasu3allii ero
npaB, TMpPEJCTABJICHUEM O MATEeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLEAYP TPa’KJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUWA HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IEATEIbHOCTU YYEHOTO;

3) TPy10BOIr0 BOCIIUTAHUS

YCTAHOBKOM Ha aKTMBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM JIJISl YCTENMIHON MpodeccruoHaIbHOM
NESATETbHOCTH U Pa3BUTHEM HEOOXOIWMBIX YMEHHH, OCO3HAaHHBIM BBHIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX TIAHOB C
y4ETOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K OMOILMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/lay, PEUICHUM, pPacCYXXIECHUM, YMEHHUIO BHUIEThH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HeHHOCTEe HAYYHOTO MMO3HAHMS:

OpUEHTAlMe B JEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UEIOBEKA, MPUPOIBI U
oOllecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HaykM Kak cQepbl 4eloBeuUeCKOM
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl Pa3BUTHS ITUBHIIM3AIINU,
OBJIaJICHUEM SI3BIKOM MaT€MaTHUKH M MAaTeMaTUYECKOW KYJIbTYpOW KaK CpPeACTBOM
MO3HAHUSI MUPA, OBJIAJCHUEM HaBbIKAMU UCCIIEI0BATEIbCKOUN 1€ TENbHOCTH;
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6) ¢usuyeckoro BOCHUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO TPHUMEHATH MAaTEMATHYECKHE 3HAHUS B HHTEPECAX CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PpPEXUM 3aHATHUM W OTAbIXa, peryjspHas (Qu3nueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIMIMOKY U TAKOTO )K€ MpaBa IPYroro 4YeI0BeKa;

7) 3K0JIOrH4€CKOr0 BOCIIUTAHMSA

OpHEHTalMel Ha IPUMEHEHUE MAaTEMaTUYECKUX 3HAHUM Ul pelIeHUs 3a1ad
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMS IOCTYIKOB U
OLICHKM MX BO3MOXHBIX IIOCIEACTBUM I OKPYXAIOIIEH Cpenbl, OCO3HAHHEM
rJI00abHOTO XapaKTepa IKOJOTUIECKUX MPOOJIeM U MyTel UX PeIleHuUs;

8) apanTanuM K M3MEHAIMUMCSH YCJOBHAM COLMAJIBHOM M NPHPOIHOM
cpeabl:

TOTOBHOCTBIO K JEUCTBUSM B YCJIOBHUSAX HEOINPEACIEHHOCTH, IMOBBIIIEHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO AEATEIIBHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HaBBIKU U KOMIIETECHLIUH U3 OIBITA IPYTHUX;

HEOOXOJMMOCThIO B (JOPMUPOBAHUU HOBBIX 3HaHUH, (HOPMYJIHPOBATh UJAEH,
MOHATHUS, TUIOTE3bl 00 00BEKTAX M SBJICHUAX, B TOM UYHCJIE PAaHEE HEU3BECTHBIX,
OCO3HaBaTh AEPUIUTH COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, MJIaHUPOBATH
CBOC pa3BUTHE;

CHIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO0  CHUTYyallMlO, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare ocBOCHHS IpOrpaMMBbI TI0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJabTaThl, XapaKTePU3YIOIIHECS OBJIAJICHUEM YHHUBEPCATbHBIMU
MO3HABATCIIbHBIMK ~ JICHCTBUSAMH,  YHHUBEPCAIbHBIMH  KOMMYHHUKATHBHBIMHU
NEHCTBUSAMU M YHUBEPCATBHBIMH PETYJISTUBHBIMU JICHCTBUSIMHU.

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/IeTICHUS TOHATHI, YCTaHABIMBATh CYHIECTBEHHBIN MPU3HAK KIIACCU(UKALINY,
OCHOBaHUS 7151 0000IIEHHS U CPaBHEHHSI, KpUTEPUU MTPOBOAMMOIO aHANIN3A,

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

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MTPOTUBOPEUHSI
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEPIKICHUSAX, MpEAJiaraTb KPUTEPHUH s
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUH;

JenaTh BBIBOABI C HCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JIETYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHATIOTUH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsMbIE U OT
IPOTUBHOIO), TPOBOAUTH CAMOCTOSTEIBHO JOKA3aTEIbCTBA MAaTEMAaTHYECKHX
(GbakToB, BBICTpaMBaTh apPTyMEHTAIIMIO, MPUBOJAWTH MPUMEPHI U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTUYeCKOW MHIYKIUH, OOOCHOBBIBATH COOCTBEHHbBIE
paccyXJIeHHUs;

BBIOMpATh CMOCO0 peleHuss y4eOHOM 3amaud  (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB  PCIICHUS, BbIOMpaTh Haubojee MOAXOMAIUA C  Yy4€TOM
CaMOCTOATENbHO BBIIEJIEHHBIX KPUTEPUEB).
ba3oBble uccienoBarejbcKue 1eMCTBUA:

UCIIOJIB30BaTh BOIIPOCHI KaK HCCIEN0BATEIbCKUM WHCTPYMEHT IO3HAHUA,
bopMyaMpoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpEUYUE,  MNpoOIsIEeMy,
CaMOCTOATENIbHO YCTaHAaBIIMBaTh HMCKOMOE U JaHHOE, (hOpMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

IPOBOJUTE [0 CaMOCTOSATEIBHO COCTABICHHOMY IUIAHY 3KCIIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4YeCKOro OOBEeKTa,
3aBUCUMOCTEN 00OBEKTOB MEXIY COOOM;

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

POTHO3UPOBAaTh BO3MOXXKHOE pa3BUTHE IPOLIECCa, & TaKKE BbIABUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIAITH HEJOCTATOYHOCTh W M30BITOYHOCTH HMHGOpPMAIMH, JaHHBIX,
HEOOXOUMBIX JJISl peLICHUs 3aa4u;

BBIOMpATh, aAHAJU3UPOBATh, CHUCTEMATU3UPOBAaTh U HUHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U OPM IIPEICTABIICHNUS,

BBIOWpaTh (QopMy mpenctaBieHuss UWHOOPMAIMUM W WLTIOCTPUPOBATH
perraemMbie 3a/1a4u CXeMaMHu, TuarpaMMaMu, HHOU TpaduKoi U 1X KOMOWHAIIUSAMU;

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

BOCIIPUHUMATh U POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BbIpa)kaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PEIICHHS 3a/1auu,
KOMMEHTHUPOBATh NOJyYEHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXXJIEHUS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAE€MOU TEMBI,
npoOJiemMbl, pelaeMol 3a7aud, BBICKA3bIBATh HJEH, HAIICJICHHbIE Ha IOUCK
pELIEHHUs], COMOCTABJISTh CBOU CYXKIEHUS C CYKICHHUSIMU IPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh PAa3jIM4Me M CXOICTBO TO3WIMNA, 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,
pacmpenenaTb BUIIbI paboT, JOTOBapHBAaThCS, OOCYKIATh MPOLIECC W PE3yJIbTaT
paboThl, 00001IaTE MHEHUSI HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TIPYMNIOBBIX (hopmax paboThl (0O0CyXaeHus, 0OMEH MHEHHH,
«MO3TOBBIE IITYPMbI» W HWHBIE); BBIOJHITH CBOK 4YacTh pabOThl U
KOOPAMHUPOBATh CBOU JECHCTBHUS C JPYTMMHM YJI€HAMH KOMAaH[Ibl, OLICHHBATh
KauecTBO pe3yJbTaTa M KaueCTBO CBOETO BKJIaJa B OOMUH pe3yiabTaT 0
KputepusiM, chOpMyJIMPOBAHHBIM YYACTHUKAMH B3aHMOICHUCTBUS.

PeryasiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

BBISBJISITh MPOOJIEMBI ISl pElIeHUs] B KM3HEHHBIX M YYCOHBIX CUTYaIlUsX,
OPUEHTUPOBATHCSA B PA3IUYHBIX MOAXO0AaX MPUHATUS PelIeHUN (MHIUBUIYyaTbHOE,
IPYIIIOBOE);

CaMOCTOSITETIbHO COCTaBJISITh IUIAH, AJITOPUTM pEIIeHUs 3aJayu (WIA €ro
4acTh), BBIOMpATh CMOCOO pelieHus ¢ Y4Y4E€TOM MMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh M KOPPEKTUPOBATH BapUAHTHI
pemieHui ¢ y4éTOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

BJIAJICTh CIIOCOOaMM CaMOTIPOBEPKH, CAMOKOHTPOJIS TIpoIiecca U pesyibTaTa

pelIeHusl MaTeMaTUIeCKOM 3a/1aur, CAMOMOTHUBAIIMU U pedIICKCUH;
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NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YyJIbTAaTa JEATEIbHOCTH IOCTABJICHHOM LEIU U
YCIOBUSIM, OOBSACHATH NIPUUHUHBI JOCTUKEHUS WM HEJOCTHKEHUS L€, HAXOAUTh
OLINOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIp@XXaTh AMOLMU TPH H3yYEHUU MaTeMaTHUYeCKUX OOBEKTOB U (DAKTOB,
JaBaTh SMOLMOHAIBHYIO OLICHKY PEIICHMS 3aJa4H.

INPEAMETHBIE PE3YJIBTATDBI

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

Yucaa v BBIYMCICHUA

PanmonanbHble ynca.

[lepexoguTh OT 0fHOM (HOPMBI 3aMHMCH YUCEN K JAPYyroil (mpeoOpa3oBHIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

Hcnonb30BaTh NOHATHS MHOKECTBA HATYpPaJbHBIX YHCEII, MHOXKECTBA LIEIbIX
YHuCel, MHOXXECTBA pAlMOHAIBHBIX YHUCENI MPU PEUICHUU 3a7ad, NpPOBEJECHUU
pPacCyXJI€HUHU U JIOKA3aTEIbCTB.

[ToHuMaTh U OOBICHATH CMBICI TTO3UIITMOHHOM 3aMUCH HATYpPaJIbHOTO YKCIIA.

CpaBHUBATH U YIIOPSAAOUYNBATH PALlMOHAIIbHBIC YUCIIA.

BoImonHATh, coYeTas YCTHbIE M MHChbMEHHBIE MPUEMBI, apu(MEeTHUECKHe
JEUCTBUS C PALlMOHAJIBLHBIMU YKCIAMH, UCIIOJIb30BaTh CBOMCTBA YMCEN U MpaBUIIa
JNEWCTBUM, TPUEMBI PALTMOHAIBHBIX BBIYMCICHHN.

BbINONHATH NEMCTBUS CO CTETIEHSIMU C HATYpaIbHBIMU [TOKA3aTEISIMHU.

HaxoauTe 3Ha4eHUs YWCIOBBIX BBIPAKEHUMN, COAEpKAIIUX pPallMOHAIbHBIC
Yyyciia M CTENEHW C HaTypajJbHBIM IIOKa3aTelieM, MPUMEHSTh pPa3HOOOpa3HbIe
CIOCOOBI M TPUEMBI BBIUUCIIEHUS, COCTABIIATh U OLIEHUBATh YMCIIOBBIE€ BBIPAXKEHUS
IIPU pEHICHUU NPAKTUYECKUX 3a7a4 U 3a/1a4 U3 JPYrUX y4eOHbIX MPEIMETOB.

OkpyrJisiTh  4YMcClia C 33JaHHOM TOYHOCTBIO, a TaKXke IO CMBICIY
MPAaKTUYECKOM CUTyallud, BBINOJHATh NPUKUJIKY U OLEHKY pe3yibTaTa
BBIUMCJICHUN, OLIEHKY 3HAYE€HUW YHUCJIOBBIX BBIPAXKEHUH, B TOM 4YHCIE IIPU
pelIeHNH MPaKTUYECKUX 3aau.

PemaTe TekcTOBBIE 3aayu apu(PMETHUECKUM CIOCOOOM, HCIOJIb30BaTh
TaONHIIBI, CXEMBbI, YEPTEXKHU, IPYTHe CPEACTBA TMPEACTABICHHUS JaHHBIX MpU
pELIeHUH 3a4au.

14



Pemiath mpakTUKO-OPUEHTUPOBAHHBIE 33Ja4M, CBS3aHHBICE C OTHOIIECHUEM
BEJIMYMH, MPONOPIMOHATBHOCTBIO BEIUMYMH, MPOLIEHTAMHU, HWHTEPIPETUPOBATH
pe3yJIbTaThl PEIICHUA 3a7a4 C YYETOM OTPAHUYEHHM, CBA3AHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB.

J1emuMocCTb.

Jloka3pIBaTh ¥ MPUMEHSTH MPU PEIICHUH 3a]1a4 IPU3HAKU JIETMMOCTH Ha 2, 4,
8,5,3,6,9,10, 11, npu3Haku AETUMOCTH CyMMbI U IPOU3BEICHUS IETBIX YUCET.

PacknaapiBaTh HA MHOKUTENIN HATYpaAJIbHbBIC YUCIIA.

CBoOOMHO omepupoBaTh MOHIATHSAMHU: UYETHOE YHCIO, HEUYETHOE YHUCIIO,
B3aMMHO IPOCTHIE YHCIIA.

Haxonute HamOOMBIIMI OOIMMI JETUTETh U HaUMEHbIEe 00Inee KpaTHOE
YyUCell U UCTIOIb30BaTh UX MPU PEIICHUM 3374, IPUMEHSATh allropuTM 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 yueOHOro MaTepuara.

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

Hcnonb30oBaTh  MOHATHE  TOXKIECTBA,  BBINOJHATH  TOXIECTBEHHBIC
npeo0pa3oBaHus BHIPAKECHUM, TOKAa3bIBATh TOKIECCTBA.

MHoOrouneHs!.

BeimonHAT,  mpeoOpa3oBaHUs  IEJOTO  BBIPAKEHHUS B MHOTOUJICH
MPUBEJICHUEM TTOJOOHBIX CJIAraeMbIX, PACKPhITUEM CKOOOK.

BrinonHaTh 1elcTBUs (CI0KEHUE, BRIUUTAHUE, YMHOXKEHHE) ¢ OJHOUJICHAMHU
¥ C MHOTOWICHAMH, IPUMEHSTH (POPMYJIBI COKPAIIEHHOTO YMHOKEHUS (KBaapaT u
KyO0 CyMMBbI, KBaJpaT U KyO pa3sHOCTH, Pa3HOCTh KBAJPaTOB, CyMMa M Pa3HOCTb
KyOOB), B TOM YHCJIE JJIsl YIIPOIIECHUS BBIYMCICHUM.

OcCylmecTBIsATh PA3JIOKEHUE MHOTOWICHOB HAa MHOXMUTEINW C ITOMOILBIO
BBIHECEHUS 32 CKOOKH OOIIEro MHOXXHTEJSI, TPYIIUPOBKU CJIaraeMbIX, IPUMEHSIS
bopMyIIbl COKPAIIEHHOTO YMHOXKEHUSI.

[TpumensaThs mpeobpa3oBaHUsi MHOTOWICHOB JIJIsi PEIICHUS Pa3IUYHBIX 3a]1a4
W3 MaTEMaTUKH, CMEKHBIX TIPEAMETOB, U3 peaIbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMU I10KA3aTEIsAMU LIS
1peoOpa3oBaHUs BRIPAKCHHIA.

YpaBHeHMs U HEPABEHCTBA
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Pemlars yMHEMHBIE YypaBHEHUSA C OJHOM IIEPEMEHHOW, NPUMEHSA IpaBUiIA
nepexoaa OT UCXOIHOI'O YPAaBHEHHs K paBHOCWIBHOMY eMy. IIpoBepsTsh, sBiseTcs
JIM YUCIIO KOPHEM YPABHEHUS.

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

CTpouTh B KOOPAMHATHOW TIUIOCKOCTH TpauK JIHUHEHMHOTO ypaBHEHHUS C
JByMsI TIEPEMEHHBIMH, TMOJIb3YSACh TpaduKOM, MPHUBOIUTH MPUMEPHI PEIICHHUS
YpaBHEHHUS.

Pemate cucreMsl IByX JIMHEWHBIX YPaBHEHUH C BYMs IEPEMEHHBIMHU, B TOM
quciie rpadu4ecKu.

CocTaBnsATh M pellaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YpPaBHEHUH 1O YCJIOBHUIO 33Ja4d, WHTEPOPETHPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4¥l NIOJIyYE€HHBIN Pe3yJIbTar.

DOyHKUIMHA

Koopaunatel u rpaguku.

N300paxath HA KOOPAUHATHOW MPSAMOIM TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KU, MHTEPBAJIbL, 3aAMUCHIBATh YHCIOBbIE IPOMEXKYTKH HA
aJreOpanvyeckoM s3bIKeE.

OTMmedaTs B KOOPAMHATHOM INIOCKOCTH TOYKH I10 3aJaHHBIM KOOpAUHATaM.

OyHKIWH.

Crpoutb rpaduKu TUHEHHBIX (DYHKIIHIA.

OnucelBaTh C TMOMOUIbIO (QYHKIMH HW3BECTHBIE 3aBHCUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHHE, II€HA, KOJWYECTBO, CTOUMOCTb,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

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

[lonnmate rpaduyeckuil cnocod MpeACTaBICHHUS W aHaIW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEH.

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

Hcnonp3oBath rpaduku A UCCIAEAOBAaHUS MPOLIECCOB U 3aBUCUMOCTEH, MIPU
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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[lonnmMath W HCMONB30BAaTh TMPEACTABICHUS O PACHIMPEHUH YHUCIOBBIX
MHO’KECTB.

CB0OOHO OTlepUpPOBATh MOHATHIMH: KBaJIpaTHBINA KOPEHb, apu(pMeTuyecKuit
KBaJIPAaTHBII KOPEHb, UPPALIMOHATILHOE YHUCIIO, HAXOAUTh, OIIEHUBATh KBaJApPaTHbHIE
KOpHM,  HUCIOJIb3yd TpU  HEOOXOJUMOCTH  KAJbKYJSATOP,  BBIMOJHATH
npeoOpa3oBaHusl BBIPAKEHUHN, CONEPIKALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEMU.

Hcnonb3oBaTh HayallbHbIE MPEACTABICHUS O MHOXKECTBE JIEUCTBUTEIBHBIX
YuCeJ JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIYUCICHUH, U300paxkaTh JIeHCTBUTEIIbHbIE
YHCJia TOYKaMU Ha KOOPJUHATHOM MPSIMOH.

Hcnonp30BaTh 3amucu OONBIIUX W MaJbIX YHCEN C MOMOIIBI0 JECATHUYHBIX
npobeit m creneneld yucna 10, 3anuchIBaTh M OKPYIVIATH YHCIOBBIE 3HAYEHUS
pEeaIbHBIX BEJIMUMH C UCIOIb30BAaHUEM PA3HbIX CUCTEM U3MEPEHUM.

J1emuMOCTb.

CB0OOOIHO oOmepupoBaTh TMOHSITHEM OCTaTKa IO MOJIYJ0, TPUMEHATH
CBOMCTBA CpaBHEHHM MO MOIYJIIO, HAXOJIUTh OCTATKU CyMMBI M TMPOU3BEACHHUS T10
JTaHHOMY MOZIYJIIO.

AuredpanvyecKue BbIPpAKEHUA

JpoOHO-pallnOHabHBIE BHIPAKEHUSI.

HaxoauTs AomycTUMbIE 3HAYEHHUS MEPEMEHHBIX B IPOOHO-paIlOHATBHBIX
BBIPKCHHSIX.

[TprMeHATh OCHOBHOE CBOWMCTBO pallMOHAIBHON IpOOH.

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

BEIOMTHATE TOXIECTBEHHBIE MPEOOPA30BAHMSI PAIIMOHATIBHBIX BHIPAKECHUH.

[TpumensTs mpeoOpa3oBaHus BRIPAKCHHUM IS PEIICHUS Pa3IMYHbIX 3a/1a4 U3
MaTeMaTHKH, CMEKHBIX MPEIMETOB, U3 PEAIbHOM NMPaKTUKU.

CrerneHu.

[IpuMeHsTh TOHSATHE CTENEHW C IeNbIM  IOKa3aTelieM, BBIMOJHATD
npeoOpa3oBaHus BEIPAXKEHHH, COIEPIKAIUX CTENIEHH C [EIhIM TTOKa3aTEeJIEM.

WpparmonanbHbie BEIPAKEHUSI.

Haxoauts 1omycTumble 3HaUEHUS IEPEMEHHBIX B BBIPAKEHUSX, COJIEPIKALIIX
apu(MeTnyecKkue KBaJgpaTHble KOPHHU.

BeimonusaTe mpeoOpa3oBaHUs HPPAIMOHANBHBIX BBIPAKEHUH, HCIIONB3YS
CBOMCTBA KOPHEH.

YpaBHeHMs U HEPABEHCTBA

Pemmars kBagpaTHbIE ypaBHEHUSI.

Pemarb 1poOHO-palioHaNbHBIE YPaBHEHHUS.
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PemaTe nuHElHbIE ypaBHEHUS C M[apaMeTpaMH, HECJOKHBIE CHUCTEMBI
JIMHEWHBIX YPAaBHEHUH C ITAPAMETPAMM.

[IpoBOAUTE HCCIIETOBAaHNS YPABHEHUM U CUCTEM YPABHEHUM, B TOM YHCIIE C
npuUMEHEeHuEeM TpaduueckuxX TMpeAcTaBlieHud (ycTaHABIMBaTh, WMEET JU
YpaBHEHHE WM CUCTEMA YpPABHEHUW PEIICHUS, €CIM HMEET, TO CKOJBbKO, H
npouee).

[lepexonuTh OT CIOBECHON (GOPMYTUPOBKH 3adaud K €€ anredpanveckont
MOJEIN C IIOMONIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBII pe3yybTarT.

[IpyMeEHATh CBOWCTBAa YHCIIOBBIX HEPABEHCTB IS CPAaBHEHUSA, OLCHKH,
pelmaTh JUHEWHBICE HEPAaBEHCTBA C OJHOM IIEPEMEHHOM M MX CHCTEMBI, JaBaTh
rpauyuecKkyr0 WILTIOCTPAIIMI0 MHOXECTBA PEIICHUH HEPaBeHCTBA, CUCTEMBI
HEPABEHCTB.

DOyHKUIMHA

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

Crpouts rpaduxu QyHKUIUN , ONUCHIBATH CBOWCTBA YMCIOBOM (DYHKIHUU IO
e€ rpaduky.

K xoniry 00y4yeHus B 9 kyacce o0y4aromuiics MOJyduT CIeAYIONIUE MPeaMETHBIC
pEe3yJIbTATHI:

Yuciia 1 BBIYUCICHUSA

CB0OOHO oOlEepUpOBaTh TMOHATUSIMU: KOpPEHb N-Ml CTENEHU, CTENEeHb C
palMOHAIBHBIM TOKA3aTeJIEM, HAaXOAWTh KOPEHb N-il CTENEHU, CTENEHb C
paIlMOHAIBHBIM OKA3aTeeM, HCIOJb3Yyd MpPU HEOOXOJUMOCTH KaJIbKYJISTOP,
IIPUMEHATH CBOWCTBA KOPHS N-U CTENEHH, CTEIICHU C PAlMOHAIBHBIM [TOKA3aTEIIEM.

Hcnonb30BaTh MOHATHE MHOXKECTBA JACHCTBUTEIIBHBIX YUCEN MPU PEIICHUU
3a7a4, IPOBEICHUU PACCYX ICHUN U JOKA3aTEIbCTB.

CpaBHHMBaTh U  yIOPSAJOYMBATH JICMCTBUTEIBHBIC YHCIA, OKPYIJISTH
JICVCTBUTEBHBIC YKCIIA, BBIMNOJHATh MPUKUIKY PE3YJIbTaTa BBIYMCICHHUM, OLIEHKY
YU CJIOBBIX BBIPAKCHUMU.

AuredpanvyecKue BbIPAKEHUA

CB00OOIHO oOmepUpoBaTh TMOHATHEM KBAJIpPaTHOTO TPEXWICHA, HAXOIUTh
KOPHU KBaJpPaTHOTO TPEXUJICHA.

PacknanpiBaTh KBaJIpaTHBINA TPEXUWICH HA JIMHEWUHBIC MHOXUTEH.

YpaBHeHMs U HEPABEHCTBA

Pemiate nuHENHBIE U KBaApaTHBIE ypaBHEHUsS, YPaBHEHWS, CBOJSIIMECS K
HUM, TpOOHO-paIlMOHAIbHbBIE YPABHEHUS.
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PemaTp HECHOXKHbIE KBaJIpaTHbIE YPaBHEHUS C TApPAMETPOM.

PemaTp JMHEHbIE HEPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA, MCIOJb30BATh
METOJI MHTEPBAJOB, M300pakaTh PEIICHHUE HEPABEHCTB HA YHUCIOBOM MPSIMOM,
3alMCBIBATH PEUIEHUE C IIOMOLIBIO CHMBOJIOB.

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

Pemats HECIOKHBIE CHCTEMBI HEJIMHEMHBIX YPAaBHEHUH C TapaMETPOM.

[TpuMeHATh METOIbl PaBHOCUIIBHBIX MpeoOpa3oBaHUil, 3aMEHbBI IEPEMEHHOM,
rpaduyecKoro MeToaa Mpy PelIeHUH YpaBHEHUH 3-11 U 4-1 cTereHel.

Pemate cucTeMbl  JMHEHHBIX  HEPAaBEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIME KBaJpaTHOE HEPaBEHCTBO, H300pa)xkaThb pEIICHHE CHUCTEMBI
HEPaBEHCTB Ha YMCIIOBOM MPSIMOM, 3alIUChIBATh PEIIEHUE C TOMOLIBIO CHMBOJIOB.

Pemare ypaBHEHHS, HEPABEHCTBA M HUX CHUCTEMBI, B TOM 4YHUCJIE C
OrpaHUYECHMSIMH, HAIPUMED, B LENbIX YNCIAX.

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

Pemarb TekcTOBBIE 3aauM  aJIreOpauvueckuM CIOCOOOM € IMOMOIIBIO
COCTABJICHHSI YPaBHEHUM, HEPABEHCTB, X CUCTEM.

Hcnonb30BaTh ypaBHEHUS, HEPABEHCTBA W UX CUCTEMBI I COCTaBJICHUS
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, ycTaHaBIUBAaTh CBOMCTBA (DYHKIIHIA:
00JacTh ONpEeNETICHUsl, MHOXKECTBO 3HAUYCHHM, HYIM (QYHKUHH, MPOMEKYTKU
3HAKOTIOCTOSIHCTBA, TPOMEXYTKM BO3pacTaHuss M YObIBaHUSA, YETHOCTb U
HEYETHOCTh, HAMOOJIbIIIEE U HAUMEHbIIEE 3HAYEHUSI, ACUMIITOTHI.

Pacno3naBaTh kBajgpaTHuHyto QYHKIUIO 10 (HopMyIie, MPUBOIUTE TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Onpenensaty MnojoxeHue rpaduka KBaJapaTUYHOW (PYHKIIMU B 3aBUCUMOCTH
oT €€ K03 PUITUEHTOB.

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

Hcnonp30BaTh CBOMCTBA KBAAPATUYHOW (PYHKITUU JJIS PEIICHHS 3a71a4.
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Ha mpumepe kBagpatuunoit GpyHkimu ctpouth rpaduk ynkmun y =af(kx +
b) + ¢ ¢ momomkio MpeoOpazoBanuii rpaduka GyHkmu y=Ff(X).

WnmocTpupoBaTh ¢ TMOMOIIBI0 Tpaduka peatbHYI0 3aBUCHMOCTb WU
IPOLECC M0 UX XAPAKTEPUCTUKAM.

ApupmeTrndeckasi 1 reoMeTpruuYecKas MPoOrpeccuu

CB0OOOHO ONEPUPOBATH MOHATUSAMU: MTOCIEAOBATEILHOCTD, apuMeTHIECKas
U TE€OMETpUYECKasi IPOTPECCHH.

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

BbINONHATE  BBIUMCIEHUS C UCHOJB30BaHUEM (opMysn N-ro 4ieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOTrpecCcuii, CyMMBI IIEPBBIX N UJICHOB.

N300paxaTh WIEHBI TMOCIEIOBATEIbHOCTH TOYKAaMU Ha KOOPIWHATHOU
IUIOCKOCTH.

Pemarp 3amaun, CBSi3aHHBIE C YUCIIOBBIMHM IOCIEI0BATEIbHOCTSIMHU, B TOM
YHUCIIE 33/1a4M U3 PEAIbHOM >KM3HU (C UCIONIb30BAHUEM KAJIBKYJISATOPA, LU (PPOBBIX
TEXHOJIOTHUH).

Pacrio3HaBaTh ¥ TPUBOAUTH MPUMEPHl KOHEYHBIX U  OECKOHEUHBIX
NOCJIEIOBATEIbHOCTEN,  OrPAaHMYEHHBIX  IOCIEI0BAaTEIbHOCTEH, MOHOTOHHO
BO3pacTaomuX (yObIBAIOLINX ) OCIEA0BATENBHOCTEH.

HmeTs mpeacTaBieHne 0 CXOUMOCTH MOCIEA0BATEIbHOCTH, YMETh HAXOAUTh
CyMMY OECKOHEYHO yOBIBAIOUIEH r€OMETPHUECKON MPOTrPECCUH.

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

7 KJIACC
N DJIEeKTPOHHbIE
i HaumeHoBaHue pa3ieioB U TeM KoauvectBo  (uudposBbie)
NMPOrpaMmblI 4acoB o0pa3oBaTejbHbIE
pecypchbl
1 UUCJIA U BBIYUCJIEHU . PantnonanbHbie 11 bubmuorexa [JOK
qucia (IIOBTOPEHUE) https://m.edsoo.ru/77e09b13
5 OYHKIHWU. KoopauHatsel 1 17 bubmuorexa [JOK
rpadpuku. DyHKIIIN https://m.edso0o.ru/77e09b13
3 AJITEBPAMYECKUNE BBIPAXKEHUW . 7 bubmmoreka [JOK
Bripaxkenus ¢ nepeMeHHbIMU https://m.edsoo.ru/77e09b13
4 YPABHEHI/I}VI 1 CUCTEMBbI 10 bubmuorexa [JOK
YPABHEHMHMU. JIunelinble ypaBHEHUS https://m.edsoo.ru/77e09b13
5 UNCJIA U BBIUMCJIEHUS. Crenens ¢ 5 bubnuorexa [JOK
HaTypaJbHbIM IIOKa3aTeleM https://m.edsoo.ru/77e09b13
6 AJITEBPAMYECKUNE BBIPAXKEHU . 23 bubmmoreka [JOK
MHorousneHsl https://m.edso00.ru/77e09b13
7 AJITEBPAMYECKUWE BbIPAXKEHUAI. 14 bubmuorexa [JOK
DopMyIIbl COKPAIEHHOTO YMHOXKEHUS https://m.edsoo.ru/77e09b13
bubmuorexa [JOK
8 UNCJIA 1 BBIYUCJIEHUA. JenumocTb 10 httos://m.e dsogru 177609b13
9 OVYHKIUUN. JIuneitnas GyHKIUS 16 ngg;lr?]f;igrou};e 09b13
YPABHEHI/I{{ N CUCTEMBI Bu6morexa IOK
10 YPABHEEH/H/I. CucreMbl THHEHHBIX 14 https://m.edso0.ru/77e09b13
ypaBHEHU
1 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs 8 bu6mmoreka [JOK
3HAHUU https://m.edso0o.ru/77e09b13
OBIIEE KOJIMYECTBO YACOB I1O 136

I[TPOTPAMME
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8 KVIACC

N DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM KosmyecTBo  (uud¢posBbie)
NporpamMMbl 4acoB o0pa3oBaTejibHbIE
pecypchbl
YPABHEHUA 1 HEPABEHCTBA. 20 bubnmoreka [JOK
Hepasencrpa https://m.eds00.ru/6d40b704
UNCJIA U BBIUMCJIEHU . KBaapaTHbrit 17 bubmuoreka [JOK
KOPEHb https://m.eds00.ru/6d40b704
YPABHEHUWA U HEPABEHCTBA. 17 bubnuorexa [JOK
KBagparusle ypaBHeHUS https://m.edsoo.ru/6d40b704
AJITEBPAMYECKUWE BBIPAXXEHW . 17 bubnuorexa [JOK
JpoOHO-palnOHAIEHBIC BRIPAKEHUS https://m.edsoo.ru/6d40b704
YPABHEHNA 1 HEPABEHCTBA. 19 bubmuoreka [JOK
JIpoOHO-panmoHa bHbIC YPAaBHEHHS https://m.edso0.ru/6d40b704
bubmuoreka [JOK
OYHKLMH 15 https://m.edso00.ru/6d40b704
AJITEBPAMYECKUE BbIPAXKEHU . 14 bubmuorexa [JOK
Crenenu https://m.edso00.ru/6d40b704
bubnuoteka [JOK
UNCJIA U BBIYUCJIEHUA. [lenumocTh 7 https://m.e dsogru 164406704
[ToBTOpenue, 060061IeHNE, 10 bubmuoreka [JOK
CHCTEMATHU3AINs 3HAHUI https://m.eds00.ru/6d40b704
OBUIEE KOJIMYECTBO YACOB I10 136
I[TPOI'PAMME
9 KJIACC
DJIEKTPOHHBIE
Ne HaumeHnoBaHue pa3/jesioB U TeM
Wi mporpaMmbl KonuyectBo  (umdposbie)
4acoB o0pa3oBaTe/bHbIE
pecypchl
bu6nmoreka [JOK
OYHKLMH 25 https://m.edsoo.ru/133deaba
YPABHEHUSA 1 HEPABEHCTBA. 15 bubmuorexa [JOK
KBanpaTtHble HEpaBeHCTBa https://m.edso00.ru/133deaba
YPABHEHUA 1 HEPABEHCTBA. o5 bubmuorexa [JOK
YpaBHEHHUs], HEPABEHCTBA U UX CUCTEMBI https://m.edsoo.ru/133deaba
bu6mmoreka [JOK
HNCTIOBBIE 25 https://m.edsoo.ru/133deaba
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I[TOCJIEJOBATEJIBHOCTU 1
ITIPOI'PECCHUU
AJITEBPAMYECKUE BBIPAXKEHU . 12 bu6mmoreka [JOK
CrteneHb ¢ pallMOHAJILHBIM TTOKa3aTeNleM https://m.edsoo.ru/133deaba
[ToBTOpeHue, 060061IeHNE, 34 bubmuoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/133deaba
OBIIEE KOJIMYECTBO YACOB I10 136
I[TPOI'PAMME
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