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HOACHUTEJIBHASA 3AIINCKA

Anrebpa sBIAETCS OJHMM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHA 00eCTIeYNBAET U3YUCHHE APYTUX TUCIHUIUINH KaK €CTECTBEHHO-
HAy4yHOro, TaK U TyMaHUTApHOIO LMUKJIOB, €€ OCBOEHHE HEOOXOIUMO JUIs
OpOAOJKEHUsT O00pa3oBaHMs M JUId  IIOBCEIHEBHOM ku3HU. PasButue y
OOydarolmmxcs HAYYHBIX TPEJCTABICHUH O MPOUCXOKICHUH U CYIIHOCTH
anreOpanyecknx abCTpaklMii, crnoco0e OTpaKeHHs] MATEeMATHYECKOW HayKoOM
SBJIEHUN M TPOLECCOB B MPUPOJAE U OOIIECTBE, POJM MaTEeMaTHYECKOTO
MOJICIMPOBaHMsI B HAyYHOM IIO3HAHUM M B IPAKTUKE CIIOCOOCTBYET
(GbOopMUPOBAaHNIO HAYYHOTO MUPOBO33PEHUSI U KAYECTB MBIIIICHUS, HEOOXOAMMBIX
JUIS ajanTalid B COBpeMEHHOM IudpoBom obOmecTBe. M3yuenue anreOpsl
o0ecrieurBaeT  pa3BUTUE yMEHUs  HaOmOJaTh, CpaBHUBaTh, HAXOJIUTh
3aKOHOMEPHOCTH, TpeOyeT  KPUTHYHOCTHU MBILLICHHUS, CIOCOOHOCTH
apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHUCTBHUS, BBIBOJBI, (HOPMYITHPOBATH
yTBepxkaeHus. OcBoeHne Kypca anreOpbl 0OecreurBaeT pa3BUTHE JOTHUYECKOTO
MBILUIEHUS OOYYarolMXCs: OHM MCIONb3YIOT JIEAYKTUBHbIE U WHAYKTHUBHBIC
paccykieHus, 0000IIeHHEe M KOHKPETH3aluio, a0CTparupoOBaHUE U aHAJIOTHUIO.
OOyuenne anrebOpe mpeanogaraeT 3HAYUTEIBHBIM OO0BEM CaMOCTOSTEIHHOM
AESITENPHOCTH  OOY4YaloOIIMXCsl, IO3TOMY CaMOCTOSITEIbHOE peUIeHHE 3ajad
00yUaroLUMUCH SIBJISIETCA pealin3alyen AesiTeIbHOCTHOTO MPUHIUIA 00yYeHHUS.

B crpykrype mnporpammel ydeOHOro Kkypca «Ausredpa» yriyoaéHHOro
W3YYCHHUS OCHOBHOE MECTO 3aHHMAIOT COJEepPXKATeIbHO-METOJANYECKUE JIMHUU:
«Unucna ¥ BBIYUCICHUSN», «ANreOpandeckue BBIPAKCHUS», «YPaBHEHHS H
HepaBeHCTBa», «DyHkium». Kaxaas U3 3THX coJep)KaTelbHO-METOANYECKUX
JMHUNA pa3BUBAETCs Ha NPOTSHKEHUHU TPEX JIET U3yUEHUs Kypca, B3aUMOJICHCTBYSI C
ApPYTHMH €ro JWHUAMU. B Xoje u3ydeHus Kypca OOyYaromuMCs TPUXOIUTCS
JIOTHYECKH PacCy AaTh, UCIIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIN A3bIK. B CcBsI3n
C 3TUM B MporpamMmy yueOHOro Kypca «Anredpa» BKIIOUEHBl HEKOTOPbIE OCHOBBI
JOTHKH, TpEACTaBIECHHbIE BO BCEX OCHOBHBIX pa3lenax MaTeMaTHYECKOro
oOpa3oBaHus ¥  CHOCOOCTBYIOLIME  OBJIQJICHUIO  OOYYaIOIIMMHUCS  OCHOB
YHUBEPCAJIBbHOTO MaTeMaTH4eCcKoro s3blka. CoaepKaTeNbHONM M CTPYKTYpHOU
OCOOCHHOCTBIO y4eOHOro Kypca «Anredpa» SBISETCS €ro HHTErpUPOBAaHHBIN
XapakTep.

Conmepxxanne muHMH «YWcna ¥ BBIYHUCICHUS» CIYXXHT OCHOBOW IS
JabHEHIIIET0 W3YYeHHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO y OOYyYarOIIUXCS
JIOTHYECKOT'0 MBILIUIEHUS, POPMUPOBAHUIO YMEHUS MOJIb30BAThCs aIrOPUTMaMHu, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX AJIsi IOBCEIHEBHON
KU3HU. Pa3zBUTHE MOHATUS O YMCIE HAa YPOBHE OCHOBHOIO 00IEro 0Opa3oBaHMS
CBSI3aHO C PALMOHAIBHBIMH M HPPALUOHAIBHBIMH YHCIaMH, (OpMHpOBaHHEM



MPEJICTAaBJACHUN O JIEMCTBUTEILHOM 4YHCJIE. 3aBEpIICHHE OCBOCHMS YHCIOBOM
JMHUU OTHECEHO K CpeAHeMy 0011eMy 00pa30BaHHUIO.

Conepkanue IByX anreOpandeckux JUHUN — « AreOpandecKue BhIPaKEHUS»
U «YpaBHEHHs] U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO Yy OOyHarOLIUXCS
MaTEeMaTUYECKOTo armapara, HeOOXOAUMOTO IS PEelIeHUs 3aJad MaTeMaTHKH,
CMEXKHBIX MIPEJAMETOB M OKpYyXkarolel peaibHOCTH. Ha ypoBHE OCHOBHOTO 00111€T0
oOpazoBaHus Y4ueOHBI MaTepuaq TPYNNUPYETCS BOKPYT  PallMOHAIBHBIX
BbIpaXKEHUU. ANreOpa JIEeMOHCTPUPYET 3HAUYEHHE MATEMATHKU Kak s3bIKa s
MIOCTPOCHUSI MaTEMaTUYECKUX MOJIEIEH, OINUCAHUS TMPOLECCOB U  SBJICHUU
peanbHOro Mmupa. B 3amaun oOyueHus anreOpe BXOJAT TakKe JalibHeiIiee
pa3BUTHE AITOPUTMUYECKOTO MBIIUICHHS, HEOOXOJMMOIO, B YACTHOCTH, ISt
OCBOEHUS Kypca HWH(POPMATHKHA, U OBJIAJACHUE HaBBIKAMU JI€TYKTUBHBIX
paccyxaenuil. [IpeoOpa3oBaHue CUMBOJIBHBIX (OPM CIIOCOOCTBYET DPAa3BUTHIO
BOOOpaXeHUsI, CIOCOOHOCTEN K MAaTeMaTHY€CKOMY TBOPYECTBY.

Copepxanue pyHKIMOHAIBHO-Tpa(ruecKoil JIMHUK HAIEJIEHO HA MOJy4YeHHe
OOy4YarOIIMMHUCS 3HAHUK O (PYHKLIMSIX KaK Ba)KHEHIEH MaTEeMaTUYECKON MOJENH
JUTSL OTIICAHUST M UCCIIEIOBAHMS Pa3HOOOPA3HBIX MPOIIECCOB U SIBJICHUM B IPUPOJIE
u obOmectBe. M3yuenue marepuaina crnocoOCTBYET Pa3BUTHIO y OOydarouIuxcs
YMEHHUSI UCTIOJIb30BaTh Pa3IMUHbIE BHIPA3UTEIbHBIE CPEACTBA SI3bIKAa MATEMATUKU —
CJIOBECHOT'0, CUMBOJIMYECKOr0, rpa)uyeckoro, BHOCUT BKIJIaJd B (hOPMUPOBAHHE
MPEACTABICHUMN O POJIM MATEMATUKU B PA3BUTUU LIMBUJIN3ALMU U KYJIbTYPBHI.

VYriny6néHnbIit Kypc anreopbl XapaKkTepu3yeTcs M3YUYECHHEM
JOTIOJTHUTEIBHOIO TEOPETHYECKOro amnmapara M CBSI3aHHBIX C HUM METOOB
pemieHus 3angady. AnreOpa sBISIETCS SA3BIKOM JIJIi ONUCaHUS OOBEKTOB U
3aKOHOMEPHOCTEW, CIY)KUT OCHOBOM MAaTeMaTHYEeCKOro mozaenupoBanus. llpu
ATOM CaMU OOBEKThl MAaTEMATHYECKHUX YMO3AKIIOUEHUNW M TPHUHATHIE B anredpe
npaBujia UX KOHCTPYHMPOBAHHUS CIOCOOCTBYIOT (OPMHPOBAHUIO  yMEHUU
000CHOBBIBAaTh U JOKA3bIBaTh CYXJEHUS, Pa3BUBAIOT MATEMATUUECKYI0 UHTYUIIHIO,
KpaTKO U HAIJISIAHO PACKPBIBAIOT MEXAHU3M JIOTMUYECKUX MOCTPOCHHUM U ydaT UX
npuMeHeHuto. Tem cambiM anredpa 3aHUMaeT OJHO M3 BEAYIIUX MECT B
(bOopMHPOBAaHUU HAYYHO-TEOPETUYECKOTO MBIIIJIEHUSI 00yYatOIUXCsl.

CornacHo yueOHOMYy IIaHy B 7-9 Kkjaccax wu3ywaercs y4deOHbIM Kypce
«Anrebpa», KOTOPBIM BKIIOUYAET CIEAYIONIME OCHOBHBIC Pa3/ieNbl COICP>KAHUS:
«Yucna u BBIUKCICHUS», «ANTeOpandecKkue BBIPAKEHUS», «YPaBHEHUS W
HEPABEHCTBa», « DyHKINW.

Ha u3yuenne yueOHoro kypca «Anredpa» oroaurca 408 dacos: B 7 Kiacce
— 136 yacoB (4 yaca B Henento), B 8 kiacce — 136 yacoB (4 yaca B Henento), B 9
kiacce — 136 gacoB (4 yaca B HEZICIIO).



COILEPKXAHUE OBYYEHUA
7 KIIACC

Yucia v BBIYUCICHUA

Paumonanbubie uncia. CpaBHEHHE, YNOPAIOYMBAHHE M apU(METHUYECKUE
NEUCTBUS C pallMOHATBHBIMU YUCIaMu. YHciioBas mpsiMasi, MOyJIb YHCIA.

CreneHp C HaTypaJbHBIM IIOKa3aTeleM M €€ CBOWCTBA. 3alHCh YWCIA B
JNECATUYHOM MO3UIMOHHON CUCTEME CUHUCIIEHHUS.

Pemenne TekcToBBIX 3aAau apudmerndeckum crocobom. Pemenue 3amay u3
peaNbHOM MPAKTUKKU HA YacTH, Ha JPOOH, Ha MPOLICHTHI, IPUMEHEHHUE OTHOIICHUIN
U TIPOMOPIMI TpH pEIIeHUH 3a]ay, peIlIeHHue 3ajady Ha JBUXKEHHUEe, padorty,
MOKYTIKH, HAJIOTH.

JlenmnmocTh 1enbIX uncea. CBOMCTBA JSITUMOCTH.

IIpocteie U cocraBHble uunciia. YUYETHble W Hed€THble uyucna. [lpusHaku
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. Ilpu3Haku AETUMOCTH CYMMBI M
MIPOU3BEACHUS LIETBIX YHCEIT TIPU PEIICHUU 33/1au C MPAKTUYECKUM COJIEPKAHUEM.

Haubonbmuii o0mmii AenuTeNnb 1 HauMEeHbIee 001Iee KpaTHOE JIByX YHCEI.
B3aumHo npocteie unciia. Anroputm EBkiuja.

Jlenenue ¢ octaTkoM. ApudMeTHIecKue onepaluy HaJl OCTaTKaMHu.

AsredpanvecKue BbIpaKeHUA

BripaxxeHne ¢ nepeMEHHBIMU. 3HAUYCHUE BBIPAKECHUS C TEPEMEHHBIMMU.
[IpencraBienne 3aBUCUMOCTH MEXITy BETUYHMHAMU B BUJE (HOPMYJIBL.

ToxxnectBo. ToxkaecTBeHHbIE TPeOOpa30BaHUs ANTeOPANYECKUX BHIPAKECHHM.
Jloka3aTeabCTBO TOXKACCTB.

Onnouwnensl. OHOWIEH cTaHAAPTHOTO BUa. CTeneHb OAHOYJICHA.

MHuorounensl. MHorouneH craHgaptHoro Bujaa. CTeneHb MHOTOYICHA.
CrnoxxeHue, BbIYMTaHHE, YMHOXKEHHE U JieieHre MHorouieHoB. IIpeoOpa3oBanue
1[EJIOTO BhIpaXkeHus B MHOTOWIeH. KopHu MHOrOUJIeHa.

DopMyJbl COKPAIIEHHOTO YMHOKEHHUS: KBaJApaT CyMMBI U KBaJIpaT pa3HOCTU
JIBYX BBIPOKEHHM, Ky0 CyMMBI W KyO Pa3HOCTH JBYX BBIPAKEHUN, Pa3HOCTH
KBaJpaTOB [JIBYX BBIPAKECHUHM, TMPOU3BEICHUE PA3HOCTH W CYMMBI JIBYX
BBIpaXEHUN, CYMMa U Pa3HOCTh KyOOB JIBYX BBIPAKCHUI.

Paznoxenne MHOTOWIEHA HA MHOKHTENN. BeiHeceHne 001ero MHOKHUTEIS 3a
CKOOKH. MeTo1 TpylIUpOBKH.

YpaBHeHUs M HEPABECHCTBA

VYpaBHenue ¢ ongHou nepemeHHoM. Kopenb ypaBHeHHs. CBONCTBA ypaBHEHUM
C OOHOW TIEpEeMEHHOW. PaBHOCWIBHOCTb ypaBHEHHH. YPAaBHEHHE  KaK
MaTeMaTH4eCcKasi MOJIEIIb PEAIbHOW CUTYalINH.



JIuHeiHOe ypaBHEHUE C OJHOW IEpEeMEHHOU. YUHWCIIO KOpHEN JMHEWHOTO
ypaBHeHHs. PermieHue TEKCTOBBIX 3a/ad C IOMOIIBI JUHEWHBIX YpPaBHEHUM.
JIunelHOE ypaBHEHHE, COJEPKALIEE 3HAK MOYJISL.

VYpaBHeHUE ¢ IByMsl TepeMEHHBIMU. ['pauk TMHEHHOr0 ypaBHEHUS C IBYMsI
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YPaBHEHHW C JByMs II€PEMEHHBIMHU.
I'paduyecknii MeToj pEIICHUS CHUCTEMbl JIMHEHHBIX YpaBHEHUU C JIBYMS
IIEpEMEHHBIMU. Pernienue cucrteM JIMHEWHBIX YPAaBHEHHUW C JBYMs IEPEMEHHBIMU
METOJOM TIOJCTAHOBKM M METONOM cioxkeHusa. Cucrema AByX JIMHEWHBIX
YpaBHEHHUI C IBYMS IEPEMEHHBIMU KaK MOJICNIb PEAIbHOW CUTYaIIUH.

DOyHKUNHA

Koopaunara Touku Ha npsimoil. YuciioBble NPOMEKYTKHU. PaccTosiHue Mexmy
IBYMsI TOYKAMHU KOOPAMHATHOMN IPSMOM.

[IpsimoyronbHast cucreMa KOOpAMHAT. AOciucca M OpAMHATa TOYKM Ha
KOOpJAMHATHOM TiockocTu. [Ipumepsl rpadukoB, 3apanubix Gopmyinamu. UteHue
rpauKoB peaibHbIX 3aBUCUMOCTEH.

QOYHKIMOHAIbHBIE 3aBUCUMOCTH MEXJy BenuuuHamu. [lonstue (yHKumH.
OyHKIMg Kak MaTeMaThyeckas MOJeNb peajdbHoro mnpouecca. OOmacTb
omnpeneneHuss W obnacte 3HaueHW ¢GyHkuuu. CrnocoObl 3amaHus (QYHKIUU.
I'padpux dynkumu. [oHATHS MakCUMyMa U MUHMMYMa, BO3pAacTaHUs U yObIBAHMS
Ha [IPUMEpax pealbHbIX 3aBUCUMOCTEMN.

Jluneitnas dyukuusi, e€ cBoiictBa. ['paduk nuueliHow ¢dyukuuu. ['paduk
dbyukiuu y = |x|. Kycouno-3amannbie QyHKITUH.

8 KUIACC

Yuciia M BBIYUCICHUSA

KBaapartubie kopHu. ApudMeTHUUeCKuii KBaJApaTHBIN KOPEHb U €T0 CBOWMCTBA.
IToHaTe wuppanuoHanbHOro yucina. JleWcTBUs ¢ HUppanUOHAIBHBIMU YHUCIAMU.
CBoiicTBa IEUCTBUI ¢ MPPALHOHAIBHBIMY YKciIaMi. CpaBHEHME HPPALIMOHATIBHBIX
quce.

IlpencraBieHnss O pAcIIMPEHUSAX YMCIOBBIX MHOXECTB. MHOXecCTBa
HaTypaJbHBIX, LEJIbIX, PAalUOHAIbHBIX, JCHCTBUTENBHBIX uncen. CpaBHEHHE
yucell. YucaoBbIe IPOMEKYTKH.

HeiictBust ¢ ocrarkamu. OcrtaTtku creneHeil. IIpumeHeHue oCTaTKOB K
PELICHUIO YPABHEHUH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3aa4.

Pa3meppl 0OOBEKTOB OKpYXAlOIIEro MHpa, JJIUTEIBHOCTh IPOLIECCOB B
OKpy>karomeM Mupe. CTaHIapTHBIN BU YUCIIA.

AuredOpandecKkue BbIpaKeHUs

AnreOpanueckasi 1poOb. JlomycTrmble 3HAYEHUS MEPEMEHHBIX B JIPOOHO-
paloHaNbHbIX BbIpaxkeHUsX. OCHOBHOE CBOMCTBO anredpandeckoi ApoOu.



CrnoxxeHue, BbIUMTAHHWE, YMHOXXEHHE U JeJieHHe aireOpanyeckux apoOei.
Brinenenue menoi yactu anredbpandeckout 1poou.

PaunonaneHubie BBIPAKECHUS. ToX1eCTBEHHBIE npeoOpa3oBaHuUs
PalMOHAJIBHBIX BBIPAKECHUM.

JlomycTumple  3HA4YEHUs IIEPEMEHHBIX B  BBIPAKECHUAX, COIAEpKAIIUX
apu(pMeTHYeCKue KBaJpaTHble KOpPHH. TOXXIECTBEHHbIE MpeoOpa3OBaHMUS
BBIPAKEHUI, CoiepxKalnX apupMeTUIECKUe KBAPATHbIE KOPHH.

Crenenbp ¢ 1enbiM TOKazaTeneM U €€ cBoiicTtBa. IIpeoOpazoBanue
BBIPAXEHUH, COAEPKAILIMUX CTEIICHU.

YpaBHeHUs M HEPABEHCTBA

KBagpatHoe ypaBHeHne. @dopMyrna KOpHEW KBaJApPAaTHOTO YpPAaBHEHUS.
KonnuecTBO neMCTBUTENBHBIX KOPHEW KBaJpaTHOrO ypaBHeHHs. Teopema Buera.
YpaBHEHHUS, CBOAUMBIE K JIMHEWHBIM YPaBHEHUSAM WM K KBaJpaTHBIM
ypaBHeHUsIM. KBagpaTHOE ypaBHEHUE C MapaMeTpOM. Perienne TeKCTOBbIX 3a7a4 C
ITIOMOIIBIO KBAJIPATHBIX YPABHECHUM.

JlpoOHO-paiinoHanbHble  ypaBHeHUsA. PemieHue  apoOHO-palmoHaIbHBIX
ypaBHEHUU. PelieHne TEKCTOBBIX 3aJady C IMOMOIIBIO JPOOHO-palOHATBHBIX
ypaBHeHUil. ['padmyeckas uHTEepIpeTalys ypaBHEHU ¢ IByMSI IEPEMEHHBIMH.

Uucnossle HepaBeHCTBA. CBOKWCTBA YMCIOBBIX HEPABEHCTB.

HepasenctBo ¢ nepemenHoi. Ctporue u HeCTporue HepaBeHcTBa. ClioxkeHue
U YMHOXXEHHME YHCIOBBIX HEpaBeHCTB. OLEHUWBAHME 3HAYEHUS BBIPAKECHUS.
Jloka3aTenbCTBO HEPABEHCTB.

IlonsaTne O peuieHUH HEpPAaBEHCTBA € OJHOW NEepeMEHHOM. MHOXKECTBO
peleHni HepaBeHCTBA. PaBHOCHIIBHBIE HEPABEHCTBA.

JIuHeHOE HEPaBEHCTBO C OJHOM IEPEMEHHOW W MHOYKECTBA €r0 PEIICHUM.
Peunienne TMHENHBIX HEPABEHCTB C OJIHOM MepeMeHHON. CUCTEMBI U COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOW IepeMeHHOW. PemeHune TEKCTOBBIX 3aaad ¢
ITIOMOIIIBIO JINHEWHBIX HEPABEHCTB C OJHOU IEPEMEHHOM.

DOyHKUNHA

OO6unacThb onpejesieHsi U MHOXECTBO 3HaueHu ¢yHKIuU. CrocoOsl 3aaHus
¢bynkuuid. ['padux dynkuuu. Urenue cBoilcTB pyHkuuu no e€ rpaduxy. Ilpumepsr
rpaukoB (yHKIHIA, OTPAKAIOIMINUX PEATbHBIE MPOLECCHI.

Jlunetinas ¢yHkusa. DOyHKIUW, ONUCHIBAIONIME MPSIMYI0 H OOpaTHYIO
IPOIOPIIMOHATIFHBIE 3aBUCUMOCTH, UX TPAPUKH.

Oynxupn y = kx, y =kx + b, y =k/x, y = x3, y = Vx, y = |x| 1 ux cBoiicTBa.
Kycouno-3aiannbie pyHKINH.

9 KUIIACC

Yucaa v BLIYUCICHUSA



Kopenb n-i1 crenmenu u ero cBoicTtBa. CTeneHb C palMOHAIBHBIM
NOKa3aTeJIeEM U €€ CBOWCTBA.

AJire0panyvecKkue BbIPaKeHUs

ToxxnecTBeHHbIE TPEOOPa30BaHUsl BBIPAKEHHM, COAEpKAUIUX KOpPEHb n-i
cteneHd. ToxaecTBeHHbIE MpeoOpa30BaHUsl BhIPAKEHHUM, CONEPIKALIUX CTENEHD C
palMOHAJIbHBIM [TOKA3aTEJIEM.

KBagpatneiii TpéxuneH. KopHu KkBagpaTHOro TpéxwieHa. PasnoxeHune
KBaJpaTHOTO TPEXUJIEHA HA JIMHEUHBIE MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

bukBaapatsusie ypaBHeHUs. [IpuMepbl TPpUMEHEHHIT METOA0B PABHOCUIIBHBIX
npeoOpa3oBaHuid, 3aME€Hbl MEPEMEHHOM, TpadUyecKoro MeToja NpH pEeUIeHUU
ypaBHEHUM 3-i U 4-11 CTENICHEM.

Pemenue apoOHO-palimOHAIBHBIX YPaBHEHUH.

Peuienne cucrem ypaBHEHU C AByMs NIEPEMEHHBIMU. Penienne npocrenmmx
CUCTEM HENMHEWHBIX ypaBHEHHH ¢ JIByMs nepeMeHHbIMH. ['paduueckuii meron
pelIeHns CUCTEMBI HEIMHEWHBIX YPAaBHEHUU C IBYMs NepeMeHHbIMU. Cucrema
JIBYX HEJIWHEWHBIX YpPaBHEHUW C JIByMs IEPEMEHHBIMH KaK MOJIENIb PEaJIbHOU
CUTYyaluu.

Hucnosble HepaBeHCTBA. PellieHue JTMHENMHBIX HEPaBEHCTB. [loka3arenbcTBO
HEPABEHCTB.

KBanparneie HepaBeHCTBA ¢ OJHOM IEpeMEHHOU. PemeHune KBaapaTHBIX
HEPABEHCTB Irpa)UUeCKUM METOJOM M METOJIOM HMHTEpBajoB. MeTO/l MHTEPBAJIOB
JUIS pallMOHAJIBHBIX HEPABEHCTB. IIpocTeniine HepaBeHCTBa ¢ TApaAMETPOM.

Pemienne TeKCTOBBIX 3a/1a4 € TIOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHncTBO ¢ aByms IepeMeHHbIMM. PerieHue HepaBeHCTBAa € AByMs
nepeMeHHbIMU. CHCTEMBI HEpPaBEHCTB C ABYMsS MepeMeHHbIMHU. ['paduueckuii
METOJ] PEIIEHUSI CUCTEM HEPABEHCTB C IBYMS IEPEMEHHBIMH.

DOyHKIUU

Oynkrusa.  CBoiictBa  QyHKOM:  Hynd  (QYHKIIMH,  MOPOMEXYTKH
3HAKOTIOCTOSIHCTBA (DYHKIIMHU, TMPOMEKYTKUA BO3pacTaHusi M yObIBaHUSA (PYHKIUH,
YETHBIC U HEYETHBIE (DYHKIIMK, HaUOOJIbIlIee U HAUMEHbIIEE 3HaYeHUsT (PYHKIIUH.

KBagpatnunas ¢yHkous u €€ cBoicTBa. lcmonb3oBaHHE CBOWCTB
KBaJipaTuyHOW  GyHKIMUA I pemieHust  3amad.  [loctpoenme  rpaduka
kBagpatuyHoi ¢yHkuuu. Ilonmoxxkenune rpaduka KBagpaTMUyHONW (QYHKIUU B
3aBHCUMOCTH OT €& Koo punuentos. 'papuku pyukumii y =ax2, y = a(x —m)’u y
= a(x —m)’ +n. lloctpoenne rpadukoB GyHKIMI ¢ TOMOLIBIO IIPEOOPA3OBAHUIA.

Hpo6Ho-nuHeiHas ¢pyukuus. UccnenoBanue GyHKITUN.

OyHKIMS y = X" ¢ HaTypaJIbHBIM TTOKa3aTeneM 1 U €€ rpaduk.

Yucsi0BbIE MOCIEI0BATEILHOCTH U IPOrPeCcCum



[Tonsitue wuwcnoBodt mocnenoBaTenbHOCTU. KoOHeuHbIE W OECKOHEUYHBIE
nocienoBarenbHOCTH.  OrpaHuyeHHass  MOCIEOOBAaTEIbHOCTb.  MOHOTOHHO
Bo3pactatomias  (yObIBaromiasi)  mocliieoBaresnbHOCTh.  CrnocoObl  3adaHus
MOCJIEIOBATEIBbHOCTH: ONUCATENbHBIA, TAOJWYHBIM, C MOMOUIBIO (OPMYJIBI 7-TO
YJI€HA, PEKYPPECHTHBIN.

Apudmernyeckas u reomeTpuueckas mnporpeccuu. CBoiCTBa YJICHOB
apupMEeTHUYECKOH U TeoMeTpuueckoil mporpeccuit. @DopMmyibl #-ro 4jieHa
apu(pMETUUECKON M reoMeTpuyeckor nporpeccuil. @opMysbl CyMMbl MEPBBIX 7
YJICHOB apu(PMETHUECKOM M TE€OMETPUUECKOM Mporpeccuii. 3aaun Ha MPOIICHTHI,
OAHKOBCKHE BKJIA/Ibl, KPEAUTHI.

IIpencraBieHre O CXOAUMOCTH IOCIEAOBATEIBHOCTH, O CYMMHUPOBAaHHUH
OECKOHEYHO yOBbIBAIOIIEH Fr€OMETPUYECKON MTPOTPECCHUM.

Meron matematnueckon mHaykuuu. [Ipocreimume npumepsl.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOTPAMMBI YUEBHOI'O
KYPCA «AJITEBPA» HA YIJIYBJIEHHOM VYPOBHE OCHOBHOI'O
OBUIEI'O OBPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE PpPe3yJIbTATBI OCBOCHUS MPOTPaMMbl [0 MAaTEMaTHKE
XapaKTEepU3yITCS B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUS:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W  HACTOSIIEMY POCCHUUCKOU
MaTe€MaTUKH, LEHHOCTHbIM OTHOUIEHHWEM K  JOCTH)KEHHMSIM  POCCHUICKUX
MAaTE€MAaTUKOB U POCCHICKONM MAaTEMATHYECKOM IIKOJIbI, K HCIOJIB30BAHUIO ITUX
JOCTHKEHUM B IPYTUX HAyKaX U MPUKIAAHBIX cepax;

2) rpa’kaIaHCKOr0 U 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA

TOTOBHOCTBIO K BBINIOJHEHHUIO 0053aHHOCTEN I'paXk/JIaHWHA U pean3aliy ero
npaB, TMPEACTaBICHUEM O MaTeMaTHYeCKUX OCHOBaxX (PYyHKIMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SBICHUH, MPOLEAYP IPaKIAHCKOro 00IiecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHUIO ITHUECKUX MPOOIIEM, CBSI3aHHBIX
C NPAKTUYECKUM IPUMEHEHHEM JIOCTH)KEHMII HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBbHO-3TUYECKUX NPHUHIUIIOB B IEATEIIBHOCTH YUYEHOTO;

3) TPy10BOr0 BOCIMTAHMS:

YCTaHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTeMaTU4YeCKOM HalpaBICHHOCTH, OCO3HAHWEM BAaXKHOCTH MaTeMaTH4ECKOIro
o0pa3oBaHUs Ha TMPOTSHKEHUM BCEHM JKM3HM ISl yCHEIHON NpodeccruoHaTbHOM
JESTENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MIOCTPOEHUEM MHIMBUYyAIbHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTHYeCKOro BOCIIUTAHMSI:

CHOCOOHOCTBIO K 3MOLMOHAIBHOMY M  3CTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEIICHHH, pacCyXICHUH, YMEHUIO BUACTH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTE HAYYHOIO MMO3HAHMS:

OpUEHTalMel B JCATEIBHOCTM HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MPEJICTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, MPUPOJBI U
oOmiecTBa, MOHUMAHUEM MaTeMaTHMYeCKON HayKud Kak cdepbl UeIOBEUYECKOM
NEATEIbHOCTH, JTAloOB €€ pa3BUTHUS M 3HAYMMOCTH IJIs1 PA3BUTHSA LIMBUJIM3AIUY,
OBJIQJICHUEM SI3BIKOM MATEMATHKHA M MAaT€MATHYECKOM KYJIBTYpPOH KaK CPEICTBOM
ITIO3HAHUA MHPA, OBJIAJCHUEM HABBIKAMU MCCIIEN0BATENBCKON IEATEIbHOCTH;

6) ¢puznyeckoro Bocnutanusi, (OPMHPOBAHMS KYJIbTYPbl 310POBbS H
3MOLMOHAJIBLHOIO0 0JIaronoJy4ns:



TOTOBHOCTBIO TPHMEHSITh MaTeMaTHYEeCKHE 3HAHUS B HMHTEpPECax CBOETO
3I0pOBbsl, BEIEHHUS  3J0pOBOro  obOpa3a >KM3HM  (310pOBOE  TUTAHUE,
cOQTaHCUPOBAHHBIM PEXUM 3aHATAA M OTAbIXa, peryjspHas ¢u3ndecKas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBbIKA peQIEKCUM, MNPU3HAHUEM CBOETO
IpaBa Ha OIMMMOKY ¥ TAKOTO K€ MpaBa JPyroro 4eJoBeKa;

7) 3KOJIOTHYECKOT0 BOCITUTAHMS S

OpUEHTaIlMel Ha MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUU U1 PEeIIeHUs 3a/1a4
B 00JIACTM COXPAaHHOCTH OKPY>KAIOIIEH cpefpl, IIaHUPOBAHUS IOCTYNKOB U
OLIEHKM HMX BO3MOXHBIX MOCJIEACTBUM [IJiI1 OKPYKAIOWIEeW Cpellbl, OCO3HAHUEM
rJI00AJIBHOTO XapaKTepa dKOJOTUYECKHUX MPOOJIEM U MyTel UX PelIeHUs;

8) aganTanuM K M3MEHAWIIUMCS YCJIOBHAM COUMAJIBHOH M NPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCIIOBHUSIX HEOMPECIEHHOCTH, TMOBBIIMICHUIO
YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JAESITEbHOCTh, B TOM YHUCJIE
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MpUOOpeTaTh B COBMECTHOM AESATEILHOCTH
HOBBIC 3HAHUS, HABBIKA U KOMITCTCHIIUH U3 OTIBITA IPYTHX;

HEO0OXOAMMOCThIO B (DOPMUPOBAHMK HOBBIX 3HAHUU, (HOPMYIUPOBATH UIEH,
MOHSTHS, TUIOTE3bl 00 00BEKTAX U SIBJICHUSX, B TOM YHCIIE paHEee HEU3BECTHBIX,
0CO3HaBaTh JACPUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IMIAaHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYIO  CHUTYyallMiO, BOCHPUHUMATh
CTPECCOBYIO CUTYallMI0O KaK BBI30B, TPEOYIOIIUNA KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMbIC PEIICHUS W JACUCTBUSA, (OPMYIHpPOBATH M OICHUBATH PHCKU H
MOCJIEICTBUSA, (POPMUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIBTATHI

B pesynbrare ocBOCHHS TpOrpaMMBbI 0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1iero o6pazoBanus y o0yyaroierocsi OyayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOITHECS OBJIaJICHUEM YHUBEPCATHHBIMA
MO3HABATENbHBIMU  JIEHCTBUSMH,  YHHUBEPCAIbHBIMH  KOMMYHUKATUBHBIMU
JICUCTBUSIMH U YHUBEPCATHHBIMU PETYISATUBHBIMH JCHCTBUSIMHU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE [1eiicTBUSA
ba3oBble JJornueckue JecTBUA:

BBIABJISITH U XapaKTEPU30BaTh CYIIECTBEHHbIC IMPU3HAKKM MATEMaTUUYECKUX
OOBEKTOB, TIOHSATUW, OTHOIICHHH MEXAy MOHATUSIMHU, (OPMYIUPOBATH
OTIpEJICIICHHSI TIOHSATHN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIIH,
OCHOBAHUS JIJIs1 000OIIEHHS M CPAaBHEHUSI, KpUTEPUH TTPOBOJIMMOTO aHAJIN3a;



BOCIIpUHUMATh,  (opMynupoBaTh U  TPEOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, €IMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHbIE;

BBISBJISITh MAaTEMATHUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOMIOJACHUSX W YTBEPKICHHUSIX, MpeajiaraTb KPUTEPUHU s
BBISIBJICHHS] 3aKOHOMEPHOCTENW Y TPOTUBOPEUNI;

JenaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIOUEHUH 10 aHAJIOTUH;

pa3Ouparh J10Ka3aTelbCTBA MAaTEMAaTHYECKUX YTBEPKIACHUU (MpsSMbIE U OT
MPOTUBHOI0), MPOBOJWTH CAMOCTOSITEIBHO JIOKA3aTeJbCTBA MAaTEMAaTHYECKUX
(akToB, BBICTpaMBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEDHI,
MPUMEHSITh METOJI MaTEeMaTHYeCKOW WHIYKI[UH, OOOCHOBBIBATH COOCTBEHHBIE
paccyxaeHus;

BBIOMpATh CMOCO0 pemieHns y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAaHTOB  pelIeHUs, BbIOMpaTh HaumOoJiee MOAXONAIIMA ¢ Y4€TOM
CaMOCTOSITEJILHO BBIJICTICHHBIX KPUTEPUER).

Ba3oBble uccienoBarejibckue JeCTBUS:

HCIIOJIb30BaTh BOMPOCHl KAaK HCCIEI0BATEIbCKUA WHCTPYMEHT MO3HAHUS,
dbopMyIUpOBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpPEYHE,  Mpodiemy,
CaMOCTOSITEJIbHO yCTaHABJIUBaTh HMCKOMOE W JaHHOE, (pOpMHUPOBATh THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIUI0, MHEHUE;

MPOBOAUTH IO CAMOCTOSITEIbHO COCTaBJIEHHOMY IUIaHYy 3KCIIEPUMEHT,
UCCJIEIOBAHWE TI0 YCTAHOBJIEHHWIO OCOOEHHOCTEH MAaTeMaTH4YeCKOro OObEeKTa,
3aBUCUMOCTEH 00BEKTOB MEKTY COOOM;

CaMOCTOSITENTbHO (OPMYIHPOBATH OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO  HAONIOJCHMS, HWCCIEAOBAHMS, OKCIEPUMEHTa, OIICHUBATh
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3yIbTaTOB, BBIBOJOB U 0000IIEHNUI;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHUE TMpollecca, a TaKkKe BBIJBUTATh
MPEIOJIONKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh  HEJIOCTATOYHOCTh M M30BITOYHOCTH HMH(POpPMAILIUU, JTAHHBIX,
HEOOXOIMMBIX JJIsI pEIICHUS 3a]1auu;

BBIOMpaTh, aHAIM3UPOBaTh, CHUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
UH(OPMAITUIO PA3TUYHBIX BUJOB U (JOPM MIPEACTABICHHUS;

BbIOMpaTh (opmy mpencTaBieHUs UHGOPMAIMM M WILTIOCTPUPOBATH
pelaeMble 3a/1aud CXeMaMu, JuarpaMMaMu, HHOU TpauKoi U UX KOMOMHAIUSAMU;

OIICHUBATh HAAEKHOCTh MHPOPMAIIUU IO KPUTEPUSIM, MPEAJIOKEHHBIM WU
chOpMYITUPOBAHHBIM CAMOCTOSITEIILHO.

KoMMyHuUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA



BOCIIPUHUMATH U (POPMYIIUPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeJIsIMU  OOIIEHHS, SICHO, TOYHO, IPAMOTHO BBIPAaXKaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX W THCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHHUS IO XOJy PCEUICHUS 3a/ayH,
KOMMEHTHPOBATh TIOJIYYCHHBINA PE3YNIbTAT;

B XOJIe OOCYXKJIEHHS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYX IaeMOU TEMBI,
npoOyieMbl, peniaeMoil 3alayu, BBICKA3bIBATh WJEH, HAIEJICHHbIE Ha IOUCK
pEIICHMS, COIMOCTABIATh CBOM CYXICHHUS C CYXICHUSAMU IPYTHUX YYaCTHHKOB
auanora, oOHapy>KMBaTh Pa3MYME U CXOACTBO MO3MIMH, B KOPPEKTHOH (opme
(bOopMyIUpPOBATH PA3HOTIIACHS, CBOU BO3PAKEHUS;

MPEJICTABIIATh PE3yJbTaThl PEIICHUs 3aJauH, IKCIIEPUMEHTA, UCCIEA0OBaHMUS,
MPOEKTa, CaMOCTOSITENIBHO BBIOMpaTh (OpMAT BBICTYIUICHUS € YYETOM 3amad
MPE3eHTALNN U OCOOCHHOCTEN ayIUTOPHUH;

MOHUMATh M MCIOJIh30BaTh MPEUMYINECTBA KOMAHIHOW W WHAWBHUIYaJIbHOU
paboThl MpU pelIeHUH Y4YeOHBIX MaTeMaTHYEeCKUX 3a/ad, MPUHUMATH LEJhb
COBMECTHOH JesITeNbHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW palOTHI,
pactpenensiTs BUABI padoT, ITOTOBapHBAThCS, OOCYKIaTh MPOILECC M PE3yNbTaT
paboThI, 0000IIaTh MHEHHUS HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B TPYIIIOBBIX dopmax paboThl (00CYXaeHUsI, 0OMEH MHEHHIA,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINIOJHATH CBOIK YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UYJICHAMH KOMAaHBI, OICHUBATH
KauecTBO pe3yJbTaTa M KauyeCTBO CBOETO BKJIaJa B OOMIMI pe3ynbTaT IIo
KPUTEPUSIM, CPOPMYITUPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUA.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBUSA
Camoopranuzanus:

BBISIBJIATH NMPOOJIEMBI JUIsl PELIEHUS B JKU3HEHHBIX M Y4YEOHBIX CHUTYyalMsX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MMOAXOAAX MPUHSITHS PEIICHUN (MHAMBUAYAJIbHOE,
IpyIIOBOE);

CaMOCTOSITENIFHO COCTaBJIATh IUIAH, aJTOPUTM peHIeHHs 3afaud (WIH €ro
4acTb), BBIOMpPATh CHOCOO pelIeHHs ¢ YYETOM HUMEIOUIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTHUPOBaThb M KOPPEKTUPOBATH BapPUAHTHI
pelieHui ¢ y4éToM HOBOM MH(pOPMAITHH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJICKT:

BJIAJIETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJISI IIpoLiecca U pe3yJibTaTa
pelIeHUs] MaTeMaTUYEeCKOM 3aaui, CAMOMOTHBALIMU U PEIICKCUY;

MPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 33]1a4H,
BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSATEJIBCTB,
HalIEHHBIX OLIMOOK, BBISIBJIEHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBUE PE3yJIbTaTa JAEATEIbHOCTH MOCTABJIECHHON LENH U
YCIIOBUSIM, OOBSICHATH IPUUUHBI JTOCTHXKEHUS UM HEJOCTUIKEHUS LIEJIN, HaXOJUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIPAKATh 3MOLMU MPU H3YYEHHH MATEMaTUYECKUX OOBEKTOB U (DAKTOB,
JaBaTh YMOLIMOHAJIBHYIO OLIEHKY PEIEHUs 3a/1a4u.

NPEAMETHBIE PE3YJIBTATHI

K xoniy o6y4uenus B 7 kj1acce 00y4Jaromunics MOTYYUT CICTYIONTUE TTPEIMETHBIE
pEe3yJIbTaTHI:

Yuciia ¥ BBIYUCTICHUA

PanmonanbHble ynca.

[TepexoauTh OT 0gHOW (HOPMBI 3aMMKMCH YUCEN K APYroi (mpeoOpa3oBHIBATH
JECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTHU B OECKOHEUHYIO JCCATUYHYIO JIPOOB).

Hcnonb30BaTh MOHATUS MHOKECTBA HATYPAIbHBIX YHUCEN, MHOKECTBA 1EIBIX
YUCeJl, MHOYKECTBA PAlMOHAIBHBIX YHMCEJ NPU PELIEHWH 33a]a4, IPOBEICHUU
PacCyKJICHUHU U JI0KA3aTEIbCTB.

[ToHuMaTh 1 OOBIACHATH CMBICIT TTO3UIIMOHHOM 3aMUCH HATYPAJbHOTO YHCIIA.

CpaBHHBATh M YHOPSIAOUYNBATH PALIMOHAIBHBIE YUCIIA.

BrITioNtHSATh, coYeTas YCTHBIE M MHChbMEHHBIE MPUEMBI, apu(MEeTHUECKHE
JEUCTBUS C PALMOHAIIBHBIMU YUCJIAMH, UCIIOJIb30BaTh CBOKMCTBA YMCEII U MPABUJIA
JNEVCTBUH, MPUEMBI PALIMOHAJIBHBIX BBIYACIICHUM.

BBInonHATE 1EMCTBUS CO CTENEHAMU C HATYPATbHBIMU MMOKA3aTEISMMU.

Haxonuts 3HaYeHHs] YMCIIOBBIX BBIPAXKEHUM, COAECPKAIIMX PalMOHAIbHbIC
yyclia M CTENEHW C HaTypalbHBIM IIOKa3aTejieM, MPUMEHATH pPa3HOOOpa3HbIe
CriocoObl ¥ TPUEMBI BBIYUCIICHHUS, COCTABJISATh U OIEHUBATh YUCJIOBBIC BHIPAXKEHUS
MIPU PEIICHUU MPAKTUUECKUX 3aJ1ay U 3a/1a4 U3 APYrUX YUYEOHBIX MPEIMETOB.

OKpyrJisiTh  4YMclia C 33JaHHOM TOYHOCTBIO, a TaKXKe II0 CMBICIY
[IPAKTUYECKOM CHUTyallud, BBIINOJHATh IPUKUIAKY W OLEHKY pe3yJibTaTa
BBIUMCIICHUH, OILICHKY 3HAQYEHUM 4YHCIOBBIX BBIPAXKECHUH, B TOM 4YHUCIE IIpHU
PEIICHUY MPAKTUYECKUX 3a/1a4.

Pemate TekcTOBBIE 3amauu  apu(PMETHUECKHM CIIOCOOOM, HCIOIB30BATh
TaOJHIIBI, CXEMBbI, YEpPTEKH, IPYrHe CPEACTBA TMPEACTABICHUS HaHHBIX IPU
pelleHnH 3a7a4.

Pemate npakTHKO-OPUEHTHPOBAHHBIE 3aJI1a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYUH, MPOMOPUAOHAIBHOCTHIO BEJIMYMH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yJIbTaThl PEUICHUs 3a7ad C y4ETOM OTPaHUYEHUMN, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.



J1enmuMocCTb.

Jloka3bIBaTh U MPUMEHSTH MPU PEIICHUHU 3a/1a4 TPU3HAKH JIETMMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3Haku AETUMOCTH CYMMBbI U IPOU3BEACHUSI LIETBIX YUCEN.

PacknaapiBaTh Ha MHOKUTENIA HATYpaIbHbIE YHCIIA.

CBoOOMHO oOmepupoBaTh TOHATHAMHU: YETHOE YHCIO, HEYETHOE YHCIIO,
B3aMMHO MPOCTHIE YUCIIA.

HaxoauTe HamOoJbIIMA OOIIMI JEeTUTeIh M HauMeHbIllee 00Ilee KpaTHOe
Yyuces U UCIOJIb30BaTh UX MPU PEUICHUH 3aa4, IPUMEHSTh anroput™ EBkiua.

OnepupoBaTh TNOHSATUEM OCTaTKa IO MOMAYJIO, MIPUMEHSITh CBOMCTBa
CpaBHEHUH MO0 MOYJIIO.

AJire0panyvecKue BbIPaKeHUs

BripaxxeHust ¢ nepeMeHHbBIMU.

Hcnonp3oBaTh anreOpandecKkyl0 TEPMUHOJIOTHIO U CUMBOJIMKY, TPUMEHSITH
e€ B Ipoliecce OCBOCHUS y4eOHOro MaTepuara.

HaxoauTe 3HaueHuss OYKBEHHBIX BBIPAKCHUN MNpPU 3aJlaHHBIX 3HAYCHUSIX
MePEMEHHBIX.

Hcnonp3oBaTh  MOHATHE  TOXKIECTBA,  BBINOJHATH  TOXIECTBEHHBIE
npeoOpa3zoBaHus BEIPAKEHUIM, TOKA3bIBATh TOXK/IECTBA.

MHOTO4JIEHBI.

Beimonuate  mpeoOpa3oBaHus — IIEJOTO  BBIPAXKEHUS B MHOTOWICH
MIPUBEJICHUEM TIOJIOOHBIX CIATa€MBbIX, PACKPBITHEM CKOOOK.

BolinonHaTh fefcTBUS (CI0KEHUE, BRIUUTAHKWE, YMHOXKEHUE) C OJHOWICHAMHU
¥ C MHOTOWICHAMH, MPUMEHSTh (DOPMYIIbI COKPAIIEHHOTO YMHOXKEHU (KBaApaT 1
KyO CyMMBbI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTb KBaJIpaTOB, CyMMa U Pa3HOCTh
KyOOB), B TOM YHCJIC JUIsl YIIPOILEHUS BHIYMCICHHM.

OcyliecTBIATh Pa3ioKEHUE MHOTOWIEHOB Ha MHOMXHUTEIH C TOMOIIBIO
BBIHECEHHS 32 CKOOKH OOIIEro MHOXHTEJNSI, TPYIIUPOBKHU CllaraeMbIX, IPUMEHSIS
(bopMyJIbl COKPAIEHHOTO YMHOXEHUS.

[IpumensaTs nmpeodpa3oBaHusi MHOTOWICHOB JIJISl PEIICHHS PA3IMYHbBIX 33724
U3 MaTeMAaTHUKH, CMEXXHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

Ncnonb3oBaTh CBOMCTBa CTENMEHEH C HATypaJlbHBIMU TOKa3aTeJSIMU IS
peoOpa3oBaHUsI BEIPAKECHUH.

YpaBHeHUSA U HEPABEHCTBA

Pemate nuHeiHbIe ypaBHEHHUS C OJHOM MEPEeMEHHOW, NMPHUMEHss MpaBuia
nepexo/ia OT UCXOJHOTO YpaBHEHHUS K paBHOCUIILHOMY emy. [IpoBepsTh, sABiIsIETCS
JIX YUCJI0 KOPHEM YpaBHEHHUS.

[TonOupaTes mnpuMepsl Tap 4YHUCEN, SBISIOMIUXCS PEIICHWEM JIMHEWHOTO
ypaBHEHUS C IBYMsI IEPEMEHHBIMHU.



CtpouTh B KOOPJIMHATHOW IJIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHHS C
JIBYMSl TIEPEMEHHBIMHU, TMOJB3YSACHh TpauKOM, MNPUBOAUTH TMPUMEPHI PEIICHUS
ypaBHEHUSI.

Pematp cucreMbl JByX JIMHEWHBIX YPAaBHEHHU C JByMS IEPEMEHHBIMU, B TOM
qucIiie rpa@uIecKu.

CocTtaBnsaTe M pemarb JMHEHHOE YyPABHEHUE WM CHCTEMY JIMHEHHBIX
YpaBHEHUH TIO YCJOBHUIO 3a/lauyd, HWHTEPHPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4yl NIOJIy4eHHBIN Pe3yJIbTar.

DOyHKUNHA

Koopnunate! u rpaduku.

N3o0paxkath Ha KOOPAUHATHOM MPSIMOI TOUKHU, COOTBETCTBYIOIIHE 3a/IaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KU, HHTEPBAJIbl, 3aAMMCHIBATh YACIOBBIE IPOMEKYTKH Ha
anredpanvecKoM S3bIKE.

OtMmeyaTs B KOOPAMHATHOM INIOCKOCTH TOYKH I10 3aJaHHBIM KOOpAUHATaM.

OyHKIUH.

Crpoutb rpaduku JTMHEWHBIX (PYHKIUI.

OnuceiBaTh C TOMOUIbIO (PYHKIMM W3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BpPEMsI, pPaCCTOSHUE, II€HA, KOJUYECTBO, CTOMMOCTb,
MIPOU3BOAUTENLHOCTD, BpeMsi, 00BEM paOOTHI.

Haxonute 3HaueHre (PyHKIIMH MO0 3HAYECHUIO €€ apryMEeHTa.

[Tonumats rpadudeckuii cmocod MpeACTaBICHUS W aHalu3a WHGOpMAIUH,
U3BJIEKaTh U UHTEPIPETUPOBATH HHPOPMALIHNIO U3 TPa()UKOB PEaNbHBIX MPOIIECCOB
Y 3aBUCUMOCTEM.

Hcnonb3oBaTh CBOMCTBA (PYHKUMH s aHaiu3a Trpa@uKOB peabHBIX
3aBUCUMOCTEeH (HyJau (QYHKIMH, NPOMEXKYTKHM 3HAKONOCTOSHCTBA (DyHKLUH,
IPOMEXYTKH BO3pacTaHus U yObIBaHus (GyHKIHUM, HanOOJbIIEe W HAUMEHbIIIEe
3HaYeHUA (PYHKIUN).

Hcnonb30BaTh rpauky AJisl KCCIEO0BAHUS MPOIIECCOB U 3aBUCUMOCTEM, IPH
pelleHny 3aa4d U3 APYTUX YYEOHBIX MIPEIMETOB U PEAIbHOM JKU3HU.

K xonity oOyuenus B 8 ki1acce oOy4aromuiicss moJIyduT CAEAyOUUe NpeIMeTHbIC
pPEe3yJIbTATHI:
YucJia 1 BbIYUCIEHUS
NppaunonanbHble YnCIa.
[ToHumath W WCHOOJIB30BaTh TMPEACTABICHUS O PACIIMPEHUHA YHCIOBBIX
MHOKECTB.
CB00OOHO OTepHUpPOBATh MOHATHUIMU: KBaJAPATHBIA KOPEHb, apu(pMETHUCCKUN
KBaJIpaTHBI KOPEHb, UPPALIMOHATIBHOE YKCJIO, HAXOJIUTh, OIICHUBATh KBaJpaTHbIC
KOpHH, UCTIONB3ysd  TpPU  HEOOXOAMMOCTH  KaJbKYJSATOD, BBITIOJIHATH



npeoOpa3oBaHusl BBIPAKEHUHM, COJEP)KAUIMX KBaJpaTHbIE KOPHHU, HCIOJIb3Yys
CBOMCTBAa KOpPHEM.

Hcnonp30BaTh HaydaJgbHBIE MPEACTABICHHUS O MHOXKECTBE JEHCTBUTEIBHBIX
YuCcell JUIsl CPAaBHEHHUSI, OKPYTJIEHUS U BBIYUCIEHUI, N300pakaTh 1€HCTBUTEIbHBIE
Yyycila TOYKaMU Ha KOOPAUHATHOM IIPSMOM.

Hcnonp30BaTh 3anucu OOJIBIIMX M MaJIbIX YHUCET C MOMOUIbIO JECATUYHBIX
npobeil u creneHed yucna 10, 3amuchiBaTh U OKPYTJSATH YUCIIOBBIE 3HAYEHMUS
PEanbHBIX BEIUYUH C UCITOJIBb30BAHUEM PA3HBIX CHUCTEM U3MEPECHUM.

J1enmuMocCTb.

CB0oOOJHO omepupoBaTh IOHATHEM OCTAaTKa [0 MOAYJII0, IPUMEHSThH
CBOMCTBAa CPABHEHUM MO MOJYJIIO, HAXOJIUTh OCTaTKH CYMMBI U IIPOU3BEICHUS IO
JTAHHOMY MOJYJIIO.

AuredOpanyeckue BbIpaKeHU s

JpoOHO-paliuoHaIbHbIE BBIPAKECHHUSL.

Haxonute nomycTUMble 3HAYEHUs MEPEMEHHBIX B APOOHO-paIllMOHATBHBIX
BBIPAKEHUSAX.

IIprMeHSATh OCHOBHOE CBOMCTBO PAIIMOHAIIBHOM JIPOOH.

BoimonHaTe npuBeneHue anredpandeckux IpoOeil K oOlemMy 3HaMeHaTesto,
CJIOKEHUE, YMHOKEHUE, IeTIEHUE aNredpandeckux apooei.

BBINOHATH TOXKAECTBEHHBIE MPEOOPA30BAHMS PALIMOHATIBHBIX BBIPAKEHUN.

[TpumensaTs npeoOpa3zoBaHUs BEIPAXKEHHUM 171 PEILICHUS Pa3IMYHBIX 3a]a4 U3
MaTEMaTUKH, CMEKHBIX [IPEAMETOB, U3 PEAJIbHON NPAKTUKU.

Crenenu.

[IppuMeHATP TOHATHE CTENEHWM C LEJIBIM  IOKAa3aTelIeM, BBIITOIHATh
npeoOpa3oBaHus BEIPAXKEHHM, COIEPIKALIUX CTENEHH C LENIbIM TIOKa3aTeNeM.

HppanroHaabHbIe BBIPAXKECHUS.

HaxoauTe nonyctrumele 3Ha4E€HHS IEPEMEHHBIX B BBIPAKEHUSIX, COAEPIKAIINX
apu(pMeTUUECKUE KBAJAPATHBIE KOPHH.

Bomonusate npeoOpa3oBaHUsl HPpALMOHANBHBIX BBIPAKEHUH, HCIONIb3Ys
CBOMCTBA KOpPHEM.

YpaBHeHUS U HEPABEHCTBA

Pemats kBanpaTHbIe ypaBHEHUS.

Pemars 1po6HO-palioHalIbHbIE YPABHEHHUS.

Pemare nuHEHHBIE ypaBHEHMS C IapaMeTpamMH, HECJIOXKHBIE CHUCTEMBI
JIMHEMHBIX YPABHEHUH C ITapaMeTpaMH.

[IpoBOoaUTE HCCIIETOBaHNS YPABHEHUW M CUCTEM YPAaBHEHHUM, B TOM YHCIIE C
NpUMEHEHHEM TrpapuuecKuX MpeAcTaBieHudl (yCTaHaBIMBaTh, HMEET JIU
YPaBHEHUE WJIM CUCTEMa YPaBHEHUW pELIEHUs, €CIM HMEET, TO CKOJIBKO, U
npouee).



[lepexoauTh OT cioBecHOW (GOPMYIMPOBKH 3amadyu K €€ anreOpandeckoit
MOJEIM C TIOMOIIBKD COCTaBJICHUS YPABHEHHS WJIM CHUCTEMbl YpaBHEHHIA,
MHTEPHPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ]auM MOJTYyYEHHBIN pe3yJbTar.

[IpumMeHsATh CBOMCTBAa YMCIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLIEHKH,
pelIaTh JMHEWHBbIE HEPABEHCTBA C OJHOW MEPEMEHHOM M HMX CHUCTEMBI, /1aBaTh
rpauueckyo WUTIOCTPALMI0O MHOXKECTBA pEIICHUH HEPABEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKIUU

[TonnMath ¥ MCHONB30BaTh (HYHKUIMOHAIBHBIE MOHSITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAYEHMsI), ONPENENITh 3HaueHHE (YHKIMH O 3HAYCHHUIO
aprymMeHTa, OlpeAeaTh CBOWCTBA PYHKIMU N0 €€ rpaduKy.

Crpoutb rpaduku (pyHKUUN , ONMHUCHIBATh CBOMCTBA YMCIOBOW (DYHKLUHHU IO
e€ rpaduky.

K xonity oO0yuenus B 9 kj1acce oOy4aromuiicss MOJyYuT CAEAYOUUe NPeIMETHbIC
pEe3yJIbTATHI:

Yucnaa v BIYMCICHUA

CBOOOIHO oOIEpUPOBATH MOHATUSMU: KOPEHb #-M CTENEHHU, CTENEHb C
palMOHAIBHBIM TMOKA3aTeJIeM, HaxXOAUTh KOPEHb K- CTENEHU, CTENEHb C
pallMOHANIbHBIM TIOKAa3aTeeM, HCIOb3Yysl MPU HEOOXOAMMOCTH KaJlbKyISATOD,
IIPUMEHATH CBOWCTBA KOPHS /-1 CTETIEHU, CTENICHH C PALMOHAIIBHBIM ITOKA3aTEJIEM.

Hcnonb30BaTh MOHATHE MHOXKECTBA JACHUCTBUTEIBHBIX YMCEN INPU PEIICHUU
3a7a4, IPOBEJICHUU PACCYXKICHUMN U JOKA3aTEIbCTB.

CpaBHUBaTh M YNOPSAJOYMBATH JICUCTBUTEIbHBIC YHUCIA, OKPYIJISAThH
JNECUCTBUTEIILHBIE YHCIIA, BBINOJIHATh MPUKHUIKY PE3yJIbTaTa BBIYMCICHUM, OLICHKY
YUCJIOBBIX BBIPAKCHUMU.

AuredpanvecKue BbIpaKEeHUA

CB0OOIHO oOmEepUpoBaTh MOHATHEM KBAJPATHOTO TPEXWICHA, HAXOIUTh
KOPHU KBaJpPaTHOTO TPEXWICHA.

PacknanpiBaTh KBaJIpaTHBIN TPEXUICH HA JIMHEWHBIE MHOXKUTEH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE W KBaJApATHBIE ypPaBHEHUSA, YPABHEHHS, CBOISIIMECH K
HUM, APOOHO-paIMOHAIILHBIE YPABHEHHUSI.

PemaTte HecoKHbBIE KBaJpaTHbIE YPABHEHUSI C TAPAMETPOM.

Pemate nuHEHBIE HEpPABEHCTBA, KBAJpPAaTHBIC HEPABEHCTBA, HMCIOJIb30BaTh
METOJ WHTEPBAJIOB, M300pakaTh PEIICHHE HEPAaBEHCTB HA YHCIOBOW MPSMOH,
3aIMChIBATh PELICHUE C IOMOIIBIO CUMBOJIOB.

Pemate cucremsl ABYX JIMHEHMHBIX YPAaBHEHUU C JBYMs IIEPEMEHHBIMU U
CHUCTEMBI JBYX YPAaBHEHUN, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISICTCS JIMHECUHBIM.

Pemats HECIOKHBIE CUCTEMBI HEJIMHEVMHBIX YPABHEHHUM C IAPAMETPOM.



[IpumeHsATh METOABl PABHOCHIBHBIX MPE0OpPa30BaHMI, 3aMEHBI ITIEPEMEHHOM,
rpaduyecKoro MeToAa MpH PelIeHUH YpaBHEHUM 3-1 U 4-1 cTereHei.

Pemate  cucreMbl  JIMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEpPABEHCTB,
BKJIIOYAIOIINE KBAJpPaTHOE HEPABEHCTBO, H300pakaTb pEIIEHHWE CHUCTEMBI
HEpaBEHCTB Ha YMCIIOBOM NPSIMOM, 3alIMCBIBATh PEIEHUE C TOMOLIBIO CHMBOJIOB.

Pemiatb ypaBHEHUs, HEPABEHCTBA W HUX CHCTEMBI, B TOM 4YHUCIE C
OTrpaHUYECHUSIMU, HAIPUMED, B LEJbIX YHACTAX.

[IpoBOoaUTE HCCIIETOBaHNS YPABHEHUM M CUCTEM YPABHEHHUM, B TOM YHCIIE C
NpUMEHEHHEM TrpapuuecKux MpeAcTaBieHud (yCTaHaBIMBaTh, HMEET JIU
YPAaBHEHHE WM CHCTEMA YPAaBHEHUW pPEIICHUS, €CIIM UMEET, TO CKOJbKO, U
npouee).

Pemiath TEKCTOBBIE 3ajauM aIreOpavdeckKuM CIOCOOOM C TOMOIIBIO
COCTAaBJICHHSI YPaBHEHUI, HEPABEHCTB, UX CHUCTEM.

Hcnonp30BaTh ypaBHEHHS, HEPABEHCTBA M HMX CHUCTEMBI ISl COCTABJIEHUSA
MAaTEMaTU4YECKOW MOJEIN pEAIbHOM CUTyallud WU IPUKIAJHOW 3a/auu,
MHTEPHPETUPOBATH NOJYUECHHBIE PE3YJIBTATHI B 33JAHHOM KOHTEKCTE.

Yucii0BbIe MOCTAECA0BATEILHOCTH M IIPOrPeCcCHH

CBOOOMHO oOmepupoBaTh TMOHITHSAMHU: 3aBHUCUMOCTb, (YHKIMS, Trpaduk
byHKUMH, TpsMas TOPONOPLHUOHATIBHOCTb, JIMHEWHAss (QyHKUUS, OOpaTHas
MPONOPIUOHATIBHOCTD, Mapadoia, runep0osia, KyCOuHO-3a1laHHast (PyHKITHUS.

UccnenoBarh pyHkIimio mo €€ rpaduky, ycTaHaBIMBATh CBOMCTBA (yHKIIHIA:
00JacTh ompenereHusi, MHOXKECTBO 3HAUYCHHM, HyJIM (YHKIUHU, MPOMEXYTKH
3HAKOMOCTOSIHCTBA, TPOMEXYTKHM BO3pacTaHusi M yObIBaHUs, 4YETHOCTb U
HEYETHOCTDh, HANOOJIbLIIEE U HAUMEHBIIEE 3HAYEHUS, aCUMIITOTBHI.

Pacno3naBaTh kBagpaTuuHyro QYHKIHUIO 10 (opMmysie, IPUBOAUTH MPUMEPHI
KBaIpAaTUYHBIX QYHKUIUN U3 peaTbHOU KU3HU, PU3UKHU, TEOMETPUHU.

Onpenensate nonoxeHue rpaduka KBaJpaTUYHOW (PYHKIMU B 3aBUCUMOCTH
oT €€ K03 (DUITUEHTOB.

Crpouts rpaduk KBagpaTWUYHOW  (YHKIMH, ONHCHIBAaTH  CBOMCTBA
KBaJpaTUYHOU (PyHKIMM 1O €€ rpaduky.

Hcnonb30BaTh CBOMCTBA KBAAPATUYHOW PYHKIIUM JIJIs1 pEIICHUS 3a1a4.

Ha npumepe kBaapatuyHOW (PyHKIMU CTPOUTH rpaduk GpyHKkumu y =af(kx +
b) + ¢ ¢ momotbo MpeodpazoBanmii rpaduka GyHKIUN y=f(X).

WNnmroctpupoBaTh € TMOMOIIBIO Tpaduka peasbHYl0 3aBUCHUMOCTb WM
MPOLIECC M0 UX XapPAKTEPUCTHKAM.

Apudmernyeckasi U reOMeTpUYECKasi MPOrpPeccuu

CB060OHO OnEpUPOBATH MOHATUSAMU: TIOCIEA0BATEIBHOCTD, apudMeTndecKas
U TEOMETPHUYECKAs IPOIPECCUMU.



3amaBaTh MOCIEAOBATEIBHOCTH pPa3HBIMH CIIOCOOAMHU: OMNHMCATEIbHBIM,
TaOJIMYHBIM, C IOMOLIBIO (POPMYIIBI #-T'O WIEHA, PEKYPPEHTHBIM.

BbIMONHATL  BBIYMCIEHHUSI C  HCIOJIb30BaHHEM (OpPMYJ 7-TO  4JieHa
apu(PMETUIECKON U T€OMETPUUECKON MPOrPECCUil, CYMMBI IEPBBIX # YJIEHOB.

N300paxaTh WIEHbl MOCIEIOBATEIbHOCTH TOYKaMU Ha KOOPJIWHATHOU
IUIOCKOCTH.

Pemate 3agaun, CBA3aHHBIE C YUCIOBBIMHU MOCIIEIOBATEIBHOCTIMH, B TOM
YHCIIe 33J1a4M U3 PEaJbHOM KU3HM (C UCIOJIb30BAHUEM KaJIbKYJISITOPA, HU(PPOBBIX
TEXHOJIOTHH).

Pacno3sHaBaTh ¥ NOPUBOAUTH NPUMEPHl KOHEYHBIX M  OECKOHEYHBIX
MOCJIEIOBATENbHOCTEH,  OrPAaHUYEHHBIX  IOCJIEI0BATEIbHOCTEH, MOHOTOHHO
BO3pacTaroux (YObIBaIOIIUX ) MOCIEI0BATEILHOCTEH.

HMeTp npeAcTaBiIeHre O CXOAMMOCTH NOCIEA0BATEIBHOCTH, YMETh HAXOAUTh
CyMMy O€CKOHEYHO yOBIBaroIIe reOMeTpUUECKOI MPOTrpeCcCUH.

[IpumeHsATh METOA MaTEMAaTHUYECKOW UHIYKIMU MIPU PELICHUH 3a/1a4.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ni/nm f::rn;::;);::me PAINIEIOR M TeM Beero KonTpoJbHbI IIpakTnueckue f:;l;:)sl:)(rab;:lbﬂue
e padoThbl padoThI pecypebi
) UU1CJIA 1 BBIUMCJIEHUA. 1 1
PanmonanbsHbie uncna (MOBTOPEHUE)
5 OYHKUMU. KoopauHatel 1 17 1
rpa¢uku. OyHKIUH
3 AJITEBPAMYECKUE BBIPAXXEHNW . ;
BoipaxkeHus ¢ nepeMeHHbIMU
4 YPABHEHI/I}vI N CUCTEMBI 10 |
YPABHEHMUMW. JIunelinbie ypaBHEHUS
5 UNCJIA 1 BBIUMCJIEHUA. Crenens ¢ 6
HaTypaJbHbIM NOKa3aTeIeM
6 AJITEBPAMYECKUE BbIPAXXEHU . ” 1
MHoOro4ieHsl
7 AJITEBPAMYECKUE BBIPAXXEHU . 14 1
@opMyJIbl COKPAIIEHHOTO YMHOKEHUS
UNCJIA 1 BBIYUCJIEHUSA. JenumocTb 10
9 OYHKIWUW. JIuneitnas hyHKIHS 16 1
YPABHEHUA U CUCTEMBI
10 YPABHEHUWU. Cuctemsl TUHEHHBIX 14 1
ypaBHEHUH
11 [ToBTOpenue, obo0IIEeHNE, 8 1




CUCTCMaTHu3alusa 3HAHWUM

OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME

136




8 KUIACC

Kosnn4yectBo 4yacos DJICKTPOHHBIE
HaumeHoBaHMe pa3/iesioB H TeM (ungposBbie)
Ne i/m KoHnTposbHbI IIpakTH4eckue
NPOrpaMmsblI Bcero o0pa3oBaTebHbIE
e padoThl padoThI
pecypcebl
1 YPABHEHUISA 1 HEPABEHCTBA. 20 1
HepaseHnctBa
5 UNCJIA 1 BBIUMCJIEHUA. KBanpaTHsiii 17 1
KOPEHb
3 YPABHEHUA 1 HEPABEHCTBA. 17 1
KBanpatHble ypaBHEHUS
4 AJITEBPAMYECKUE BBIPAKEHU . 17 1
HpoOHo-paninoHaIbHBIC BBIPAKEHUS
5 YPABHEHISA 1 HEPABEHCTBA. 19 1
JpobHo-paninoHanbHble YpaBHEHUS
6 ®YHKINN 15 1
. AJITEBPAMYECKUE BbIPAXKEHU L. 14
Crenenu
8 UNCJIA U BBIYUCIIEHU . IenumocTthb 7 1
9 [ToBTOpenue, 0600IIEHNE, 10 1
CUCTeMaTH3alusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 8 0




9 KUIIACC

Kosnn4yectBo yacos DJICKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoiasbnsie | IIpakTnyeckue
n/n NPOrpaMMBblI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypcsl
1 OYHKINN 25 1
) YPABHEHUA 1 HEPABEHCTBA. 15 ]
KBanparHble HepaBeHCTBa
3 YPABHEHUA 1 HEPABEHCTBA. 25 ]
YpaBHEHMsI, HEPABEHCTBA U UX CUCTEMBI
4 UMCJIOBBIE [TIOCJIEAOBATEJIBHOCTU ’5 1
N ITPOI'PECCHUHN
5 AJITEBPAMYECKUE BBIPAXKEHM 4. 12 |
CreneHsb ¢ paloOHaJIbHBIM [T0KA3aTEIEM
6 IToBTOpenue, 00001IeHNE, CUCTEMATH3AIHS 14 1
3HaAHUHI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 0







INOYPOYHOE INIAHUPOBAHMUE
7 KUIIACC

Ne ni/nm

Tema ypoka

KoanyecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3yYeHH
s

JIEKTPOHHBIE
nmuppoBbIe
o0pa3oBaTe/ibHbIE

pecypcsl

[ToBrOpenue. PanmonansHble yuciia

[ToBTOpenue. CpaBHeHue,
yIOPAI0YMBAHNE U apH(PMETHIECKUE
JENCTBUS C pallMOHAIbHBIMU YHCIaMHU

[ToBTOpenue. Yucnoras npsimasi,
MOJYJIb YHCIIA

[ToBTOopeHnue. [IporieHTHI, 3aUCH
MIPOIICHTOB B BUJIE IpoOU U ApoOH B
BU/IE ITPOLIEHTOB

[ToBTOpenue. Tpu OCHOBHBIE 3a]1a4X HA
MPOLIEHTHI

[ToBropenue. Tpu ocHOBHBIE 3a/1a4n Ha
IIPOLICHTHI

[ToBTOpenue. Pemenune TeKCTOBBIX
3a7a4 apu(pMETHYECKUM CIIOCOO0M

IToBTOpeHue. Pemenne 3amad u3
peabHOM NMPaKTUKU Ha YacTH, IpooH,
MPOLIEHTHI, IPUMEHEHNE OTHOLIECHUHN U
IIPOIIOPLUH IIPU PELICHUH 3a1a4

[ToBTOpenue. Pemenne 3anay us3
peaNbHOM NMPAKTUKU HA YaCTH, IPOOH,




MPOLEHTHI, MPUMEHEHHE OTHOLIECHUH U
MPOTNIOPIIMI TTPU PEIICHUU 3a7a4

IToBTOpeHue. PeanbHble 3aBUCUMOCTH;

10 pelieHue 3a1ad Ha IBI)KCHHE, padoTy,
MOKYTIKH, HAaJIOTH

1 KonTponbhas padbora no teme
"PanmonanpHble yncna'

12 Koopaunara To4ku Ha IpsmMon

13 YucioBbIE IPOMEKYTKU

14 UucnoBble TPOMEKYTKU

15 Paccrosinue Mexay AByMs TOUKaMH
KOOPJIMHATHOM IPSIMOU
[IpsimoyronbHas cucremMa KOOpAWHAT.

16 Abcucca v opMHaTa TOUYKH Ha
KOOPAMHATHOM IUIOCKOCTH
[IpsiMoyronibHas cucTeMa KOOp/HHAaT.

17 Abcmucca 1 opauHaTa TOUYKH Ha
KOOPAMHATHOM INIOCKOCTU

18 [Tpumeps! rpadukoB, 3a1aHHBIX
dopmymnamu

19 YreHue rpaMKoB peabHbIX
3aBUCUMOCTEN

20 @OYHKIMOHAIbHbBIE 3aBUCUMOCTH MEXIY
BEJIMYNHAMU
[lonsatue @pynkunn. yHKINA Kak

21 MaTeMaTU4YeCcKasi MOJEb PEAIbHOTO

nporiecca




[Tonstue pynkumnn. OyHKINS KakK

22 MaremMaTu4eckasi MOJIeb PEaIbHOIO
nporecca
[Tonsitue pynkunn. OyHKINS KakK

23 MaTeMaTHYECKasi MOJIENb PEATTbHOTO
nporecca

24 OO6actp onpeesieHus u 00J1acTh
3HAYeHUH (PYHKIUU

25 OO6nacTh onpeneneHus U 00JIacCTh
3HAYCHUH (PYHKIUU

26 CriocoOb1 3a1anust pyHKIMH

27 I'padux hyHKIIH

)8 KonTponbHas pabota no teme
"Koopaunats! u rpaduxu.dynkuun"

29 BripaxkeHue ¢ nepeMeHHbIMH. 3HaYeHHE
BBIPQ)KEHUS C IEPEMEHHBIMH

30 BripaxkeHue ¢ nepeMeHHbIMH. 3HaYeHHE
BBIPA)KEHUSI C IEPEMEHHBIMU

31 BripaxkeHue ¢ nepeMeHHbIMH. 3HaUeHUE
BBIPQ)KEHUSI C IEPEMEHHBIMU

1 [IpencraBienne 3aBUCUMOCTH MEKIY
BEJIMYMHAMU B BUIE (POPMYITBI

13 [IpencraBnenue 3aBUCUMOCTH MEKTY
BEJIMYMHAMU B BUJIE (OPMYITBI

34 Boruncnenus no popmynam

35 Brruucnenus no gopmynam

36 YpaBHeHUE ¢ OJTHON NTEPEMEHHOIA.




Kopenb ypaBHeHuUs

CBolicTBa ypaBHEHU C OJTHOM

37 .
epeMEHHOM

13 CaolicTBa ypaBHEHHI ¢ OHON
MEPEMEHHOMN

39 PaBHOCMIIBHOCTB ypaBHEHUI

40 YpaBHEHME KaK MaTeMaTu4ecKas
MO/JIEJIb PEAIbHOM CUTYyaluu

41 Yucnno KopHEH JIMHEWHOIO YpaBHEHUS

42 Hucio KopHEHR JIMHEWHOIO YpaBHEHUs

43 Pemenne TekcTOBBIX 3a71a4 ¢ IOMOLIBIO
JIMHEHHBIX YPaBHEHUN

44 JIuneniHoe ypaBHEHHME, COACPIKALICE
3HaK MOJyJIs
KonTponbHas paboTa no remam

45 "BripaxkeHus ¢ nepeMeHHbIMU",
"JIuneiiHble ypaBHEHUA"

46 CreneHsb ¢ HaTypaJIbHBIM [TOKa3aTENEM

47 CBolicTBa CTENEHU C HATYPAJIbHBIM
NoKa3aTeseM

43 CBolicTBa CTENEHU C HATYPAJIbHBIM
II0Ka3aTeJIeM

49 CBoiicTBa CTENEHH ¢ HaTypalbHbIM
II0Ka3aTeJIeM

50 3anuce 4Kciia B JeCATUYHON
MO3UIIMOHHOM CUCTEME CUUCIICHUS

51 3anuch yucia B 1€CATUIHON




HOSHHHOHHOﬁ CHUCTEMC CUUCICHUA

Onnounenbl. OJHOWIECH CTaHAAPTHOTO

32 Buaa. CTeleHb O HOYICHA !
53 OpnnowieHbl. OJHOUIEH CTaHAAPTHOTO 1
Buaa. CTeleHs O HOYICHA
MHorousnensl. MHOTOYJIEH
54 cTtaHgapTHoro Bujaa. CteneHnb |
MHOTOYJICHA
MHorousnenbl. MHOro4JIEH
55 craHjaptHoro Buja. CreneHpb 1
MHOTOYJICHA
56 CrnoskeHre 1 BEIYUTaHHE MHOTOUYJICHOB 1
57 Ciro’keHNEe U BEIYUTaHNE MHOTOYJIEHOB 1
58 Cro’keHre U BEIYUTaHHE MHOTOYJIECHOB 1
59 YMHOXEHHUE U JAeJICHNE MHOTOUYJICHOB 1
60 VYMHOXXEHUE U JeJIeHUE MHOTOYWIEHOB 1
61 YMHOXKEHME U [eJICHNE MHOTOUYJICHOB 1
62 YMHOKEHHUE U JieJIEHNE MHOTOYIEHOB 1
63 [IpeoOpazoBaHue 11ETOTO BBIPAXKEHUS B 1
MHOTOYJIEH
64 [IpeoOpa3zoBaHue 1ETOTO BHIPAKCHUS B |
MHOTOYJIEH
65 [IpeoOpa3zoBaHue 11ETOTO BHIPAKCHUS B |
MHOTOYJICH
66 Kopuu MHOTOUIIEHA 1
67 Kopnau MHOrO4sI€HA 1




ToxnectBo. ToxxnecTBEeHHBIE

68 npeoOpa3oBaHus alTreOpandecKux
BBIPAXKECHUU
ToxnectBo. ToXIECTBEHHEIE

69 npeoOpa3oBaHus aNTreOpandecKux
BBIpAXXKEHUI
ToxnaectBo. TOXAECTBEHHBIE

70 npeoOpa3oBaHus aNreOpanyecKux
BBIPAKECHHUN
ToxnectBo. TOXKIECTBECHHBIE

71 npeoOpazoBaHus anredpandecKux
BBIPAKECHHUN
ToxnectBo. ToxkaecTBEHHbBIE

72 npeoOpa3oBaHus aaredpandecKux
BBIPAKECHUN

73 JloKa3aTeabCTBO TOXKIECTB
KonTtposnbnas paboTa no remam

74 "CreneHs C HATYpaJIbHBIM
nokasaresem", "MHuorouiaeHs!"

75 KBaapat cymMBbI 1 KBaJpaT pasHOCTH
JIBYX BBIPAXECHUH

76 KBagpatr cyMMbI HECKOTBKUX
BBIPAKECHUN

77 Ky6 cymMmbI 1 Ky0O pa3sHOCTH ABYX
BBIPAKECHUU

78 Pa3HocTh KBa/IpaToB JIBYX BBIPAKECHUI

79 [Ipou3sBenenne pa3HOCTH U CYMMBI JIBYX

BBIpaXKEHUI




[TpousBeneHue pasHOCTH U CYMMBI JBYX

80 .
BBIpaXECHHI

’1 CymMmMa 1 pa3HOCTb KyOOB JIBYX
BBIPAKEHUI

%) CymMmMa 1 pa3HOCTb KyOOB JIBYX
BBIPAKECHUN

23 Pa3znoxxenne MHOrouwieHa Ha
MHOXHTEIN
[Ipou3sBeneHre pa3HOCTU CYyMMBI JIBYX

84 BBIPOKECHH, CyMMa U Pa3HOCTh KyOOB
JIBYX BBIPaKCHHMA

25 Pasnosxenue MHOrouJIeHa Ha
MHO>KUTENN

26 Brinecenne o011ero MHOKHTES 3a
CKOOKH

87 MeTton rpynnupoBKu

28 Konrponbnas pabora o Teme
"®opMyJIbl COKPAILIEHHOTO YMHOKEHUs"

29 JlenumocTh neibix uncesa. CBOMCTBA
JIETUMOCTH

90 JlenumocTh neibix uncesa. CBOMCTBA
JETUMOCTH

91 [IpocTteie u cocTaBHbie unciaa. YETHbIC U
HEYETHBIE YNCIIA
[Ipuznaku genumoctu Ha 2, 4, 8, 5, 3, 6,

92
9,10, 11

93 [Ipu3naku genumoctu Ha 2, 4, 8, 5, 3,6,




9,10, 11

[Ipu3HaKu 1eIMMOCTH CyMMBI U

94 IIPOU3BENIEHUS 1IEJIbIX YHCET IpU 1
peleHny 3a1a4
HaunbGonpmmii o01uii neaurens u
95 HavMeHbIIee 00IIee KpaTHOE IBYX 1
yucel
96 B3aumMHo mipocThie uncina 1
97 AnroputMm EBkiupa. Jlenenue c 1
OCTaTKOM
08 CpaBHeHUS 1IeNbIX YHCET 0 MOJTYJIO |
HaTypalbHOTO YKcia
99 Jluneiinasa QyHnkuus, e€ cBolcTBa 1
100 Jluneitnas yHkIws, e€ cBoiicTBa 1
101 Jluneitnas ¢yHkims, e€ cBoiicTa 1
102 I'paduk nuHEHHON QYyHKITUN 1
103 ['paduk nuHEHON QyHKIIMH 1
104 I'padux nuHeitHOM QyHKINH 1
105 I'padux nuneiHOM QyHKIMM 1
106 I'paduk pyHKIMU Yy = | X | 1
107 I'paduk pyHkuun y =| X | 1
108 I'padpux pyHknmm y = | X | 1
109 I'padpux pyHkumm y = | X | 1
110 KycouHo-3a1anHbIe (yHKIIUA 1
111 Kycouno-3anannsie pyHkunm 1
112 KycouHno-3anannbie pyHkunn 1




113

Kycouno-3ananusie pyHkunm

114

KoHnTponbsHas paboTta 1o Temam
"Ilenumocts", "JIunelinas pyHkuusa"

115

YpaBHeHHE ¢ IBYMS [IEPEMEHHBIMU

116

YPaBHeHI/IC C ABYM: IICPCMEHHBIMU

117

['padux MHEHHOTO YpaBHEHUS C IBYMS
epEeMEeHHBIMH

118

['paduix MuHEIHOTO YpaBHEHUS C IBYMS
NEPEMCHHBIMU

119

Cucrempl TMHENHBIX YPaBHEHUH €
JBYMSI IIEPEMEHHBIMHU

120

Cucrempl TMHEMHBIX YPaBHEHUH €
JIBYMSI IEPEMEHHBIMU

121

I'paduueckuii MeTO peleH s CUCTEMBI
JIMHENHBIX YPABHEHUH C IBYMs
NIEPEMEHHBIMU

122

['padraeckuit METO PEIICHUS] CUCTEMBI
JIMHEWHBIX YPAaBHEHUH C JBYMsI
IIEPEMEHHBIMU

123

Pemenne cucreM ITMHENHBIX ypaBHEHUN
C IByMs IEPEMEHHBIMHA METOJIOM
MIOJICTAHOBKHU ¥ METOJIOM CJIOKEHUS

124

Pemenne cucreM TMHENHBIX ypaBHEHUN
C ABYMS IEPEMEHHBIMH METOJIOM
IIOJICTAHOBKHU Y METOJIOM CJIOKEHUS

125

Pewienne cucreM JIMHENHBIX YPaBHEHUN
C ABYMs IEPEMEHHBIMH METOJIOM




INOACTAHOBKH M MCTOAOM CJIOKCHHUA

126

Pemenue cucteM TMHENHBIX ypaBHEHUI
C ABYMS IEPEMEHHBIMH METOJIOM
MOJICTAHOBKHU M METOJIOM CJIO’KECHHUS

127

Cucrema ByX JIMHEHHBIX YpaBHEHUI ¢
JBYMsI [IEPEMEHHBIMU KaK MOJIEIIb
peaabHON CUTyalluH

128

KonTponbhas padbora no teme
"CucreMbl TUHENHBIX ypaBHEHUN"

129

[ToBTOpenue u 06o61eHNe. BripakeHus
C IEpEeMEHHBIMU

130

[ToBTOpenue u 0600meHNe. CTENeHb ¢
HaTYpaJIbHBIM ITOKa3aTelieM

131

[ToBTOpenue u o6o0menne. OqHOUTICHBI
¥ MHOTOWIEHBI. TOX/1eCTBEHHbIE
npeoOpa3oBaHus aNTreOpandecKux
BBIpAXXKEHUI

132

[ToBTOpenue u 0600meHne. PopmMyIibl
COKpPAILEHHOTO YMHOXKECHUS

133

[ToBTOpenue u o6oOIIEHHE.
Koopaunats! u rpadguxu.

134

[ToBTOpenue u 0606meHue. Jluneitnas
byHKIMS 1 e€ CBOMCTBA

135

Hrorosast KoHTpoIbHAs paboTa

136

[ToBTOpenue u 06061meHue. Pemmenue
CHCTEM JIMHEHHBIX YPaBHEHUN C IBYMS
NEPEMCHHBIMU




OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

136




8 KUIACC

Ne i/

Tema ypoka

KoanuyecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3yYeHH
s

DJIEKTPOHHBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

UuciioBble HEPABEHCTBA

CBolicTBa YMCIIOBBIX HEPAaBCHCTB

CBOICTBA YHCIIOBBIX HEPABEHCTB

AW IN|—

Jloka3aTtenbCcTBO HEPABEHCTB

—_— | | — ] —

HepaseHnctBo ¢ nepemenHoi. Ctporue u
HECTPOTHE HEPABEHCTBA

HepasenctBo ¢ nepemenHoi. Ctporue u
HECTPOTUe HEPAaBEHCTBA

CnoxeHue u YMHOXCHHEC YUCIIOBBIX
HCPAaBCHCTB. OI_ICHI/IBaHI/Ie 3HA4YCHUA
BbIPpaXXCHUA

Cnoxenue u YMHOXKCHHUE YUCIIOBBIX
HCPABCHCTB. OLICHI/IBaHI/Ie 3HA4YCHUA
BBIPpAXKCHUA

[TonsiTue 0 pelieHun HEPABEHCTBA C
OJIHOM mepeMeHHOU. MHOKeCTBO
pelIeHUi HEPABEHCTBA

10

[TonsATHE O peLIEHNN HEPABEHCTBA C
OJIHOM mepeMeHHOW. MHOKeCTBO
peLIeHU HEPABEHCTBA

11

PaBHOCHIILHBIC HCPAaBCHCTBA.




HepaBeHCTBO—CJ'ICI[CTBI/Ie

12 YuciioBble IPOMEKYTKH

13 JIvnHeitHOe HEPAaBEHCTBO C OJTHOM
[IEPEMEHHOM U MHOYKECTBO €r0 PEIICHUN

14 Penienue nuHEHHBIX HEPABEHCTB C OJJHOM
MIEPEMEHHOMN

15 Pelienue nuHEHHBIX HEPABEHCTB C OJJHOM
MepEMEHHOI

16 Pemenne MMHENHBIX HEPABEHCTB C OJHOU
MepEMEHHOI

17 Cuctembl TMHEHHBIX HEPABEHCTB C OHOM
MIEPEMEHHOMN

18 CucreMbl TMHEHHBIX HEPABEHCTB C OAHOM
MIEPEMEHHOMN
Pemienne TekCTOBBIX 33724 C TOMOIIBIO

19 JIMHEVHBIX HEPABEHCTB C OJTHOU
MIEPEMEHHOMN

20 KonTponbhas pabota mo Teme
"Hepasenctna"

21 KBagpartHbie kopHH

2 Apudmernuecknii KBaapaTHBII KOPEHb U
€ro CBOMCTBA

3 Apudmernuecknii KBaapaTHBII KOPEHb U
€ro CBOMCTBA

24 [loHsiTHE MPPALIMOHATIBHOTO YHCIIA.
JelicTBUs ¢ UppaIlMOHATILHBIMU YU CIIAMU

25 CBoiicTBa IEUCTBUI ¢ HPPALIMOHAIBHBIMHU




qucjiaMunu

26

CBolicTBa IEUCTBUM C HPPALIMOHAIBHBIMU
qrcIaMu

27

CaolicTBa I€HCTBUH C UppallMOHAIBHBIMU
YUCIIAMU

28

CpaBHEHHME UPPALMOHAIBHBIX YHCET

29

CpaBHeHI/IC HppauOHAIIBHBIX YUCCIT

30

MHOXeCTBO NE€HCTBUTENbHBIX YHCEIT.
IIpencraBnenus o pacCIIMpPEHUSIX
YHUCIOBBIX MHOYKECTB

31

JonycTrMble 3Ha4YE€HNS IEPEMEHHBIX B
BBIPAKECHMSIX, COAECPKALINX
apudmMeTnyecKkue KBaapaTHble KOPHU

32

JlomycTrMble 3Ha4YE€HUS IEPEMEHHBIX B
BBIPAKECHUSX, COACPKALINX
apu(meTnyeckue KBaJapaTHble KOPHU

33

ToxecTBeHHbIE TPeoOpa3zoBaHUs
BBIPAXXEHUI, COEPIKALNX
apu(pMeTHYeCKHe KBaJIpaTHbIe KOPHU

34

ToxnecTBeHHbIE TPeoOpa3zoBaHUs
BBIpA)XEHUI, coepxKammx
apupMeTHYeCKHe KBaJIpaTHbIe KOPHU

35

ToxxaecTBeHHbIE TpeoOpa3zoBaHus
BBIPAXKEHUM, COJIEPHKAITUX
apumeTnyecKkue KBaapaTHbIe KOPHU

36

ToxxnecTBeHHBIE TPEOOPA3OBAHMS
BBIPAXKEHHUI, COJIEPHKAIUX
apupMeTHIECKHUE KBaPATHhIC KOPHU




37

KonTponbnas pabota no Teme
"KBanpatHblii KOpeHb"

38

KBanpatHoe ypaBHEeHME

39

®opMyita KOpHEH KBagPaTHOIO
ypaBHeHus. KonugecTBo
JIEUCTBUTEIbHBIX KOPHEW KBAJPATHOTO
ypaBHEHUS

40

®opMyia KOpHEH KBagPATHOIO
ypaBHeHus. KonuuecTBo
JIEVCTBUTEIbHBIX KOPHEW KBAJPATHOTO
YpaBHEHUS

41

dopmyJiia KOpHEN KBaJApaTHOIO
ypaBHeHus. KonnuecTBo
JIEUCTBUTEIILHBIX KOPHEN KBaJAPAaTHOIO
ypaBHEHUs

42

®opMyia KOpHEH KBagpPaTHOIO
ypaBHeHus. KonnuecTBo
JICUCTBUTEIILHBIX KOPHEN KBAJAPAaTHOIO
YpaBHEHHUS

43

Teopema Buera

44

Teopema Buera

45

YpaBHEHUSA, CBOAUMBIE K IUHEUHBIM
YPaBHEHUSIM WM K KBaJPaTHBIM
YPaBHEHUSIM

46

VYpaBHEHMsI, CBOJIUMBIE K JIMHEHHBIM
YpaBHEHHSM WM K KBaJPAaTHBIM
ypaBHEHUSIM

47

KBanpaTtHoe ypaBHEHHE ¢ TapaMeTpoOM




Pemenne kBasipaTHBIX YpaBHEHHIA ¢

48
napaMeTpamu

49 Pemenne kBaapaTHBIX ypaBHEHUN €
napaMeTpamu

50 Pemenne kBaapaTHBIX YpaBHEHUH,
COJEPKALINX 3HAK MOIYJIS

51 Pelenue KkBaapaTHBIX YpaBHEHUN,
COJEPKALINX 3HAK MOIYJIS

5 VYpaBHEHHE KaK MaTeMaTu4ecKasi MOJIENb
peaIbHOM CUTyaluH

53 Pemenne TekCTOBBIX 3a7jad ¢ IOMOIIbIO
KBaJIpaTHBIX YPABHCHUN

54 KonTponbhas pabota no teme
"KBanpatHble ypaBHeHuUs"

55 PannoHanbHbIE BBIpAXKEHUS

56 ToxnecTBeHHbIE TPeoOpa3oBaHUs
palOHaNIbHBIX BBIPAXKEHUN

57 ToxnecTBeHHbIE TPeoOpa3oBaHUs
palLMOHAIbHBIX BBIPAXKECHUN

53 ToxxaecTBeHHbIE TpeoOpa3zoBaHus
palMOHAIbHBIX BBIPAXKCHUN

59 ToxxaecTBeHHbIE TpeoOpa3zoBaHus
paloHaNIbHBIX BBIPAXKEHUIN
Anrebpanueckas 1pooOb. JlomycTrumble

60 3HAYECHUsI IEPEMEHHBIX B IPOOHO-
palMOHAIbHBIX BBIPAXKEHUSAX

61 Anre6Gpanueckas qpoos. JlomycTumblie




3HAYCHUSA IICPEMCHHBIX B ,Z[pO6HO-
PpalOHAJIBHBIX BBIPAXKCHUAX

Anrebpanyeckas 1po0b. JlomycTumblie

62 3HAYCHUS MIEPEMEHHBIX B IPOOHO-
palOHaIbHBIX BBIPAXKEHUAX

63 OcHOBHOE CBOWCTBO aireOpandeckoi
Ipobu

64 OcHOBHOE CBOWCTBO ayreOpandeckoi
npobu

65 CrnoxeHue ¥ BBIUUTAHUE alreOpandyeckux
npobeit

66 CrnoxeHue ¥ BBIUUTAHUE alreOpandyeckux
npoOeit

67 YMHOKEHUE U JIelIeHHEe anredpandeckux
npoOeit

68 YMHOKEHUE U JIelIeHHEe anredpandeckux
npobeit

69 YMHOXEHUE U JiefIeHHe anreOpandeckux
npobeit

70 Bo3Benenue anrebpandeckoit 1podu B
CTEIeHb

71 Kontponbhas pabota no teme "J[poOHo-
palMoHaNIbHbIE BhIpaXKEHUS"

72 JpobHo-paninoHanbHble YpaBHEHUS
Pemenne npoOHO-paloOHAIbHBIX

73 YPaBHEHUH, CBOJIAIINXCS K JUHEUHBIM

YpPaBHEHUSIM




74

Pemenne npoOHO-paninoHaIbHBIX
YpPaBHEHUH, CBOJAIINXCS K TUHEUHBIM
YpaBHEHUSM

75

Pemenne npoOHO-palinOHATBHBIX
YpPaBHEHUH, CBOJAIINXCS K TUHEUHBIM
YpaBHEHUSAM

76

Pemenne npo6HO-palioHaTbHBIX
YpaBHEHUH, CBOAAIIMXCA K KBaJPaTHBIM
YpaBHEHUSM

77

Pemenne npoOHO-paloOHAIbHBIX
YPaBHEHUH, CBOAAIIMXCA K KBAaJAPaTHBIM
YpaBHEHUSM

78

Pemmenune 1poOHO-panioHaIbHBIX
YPaBHEHUH, CBOSIIUXCS K KBaJPAaTHBIM
ypaBHEHHSIM

79

Pemenne npoOHO-paliOHAIBHBIX
YpaBHEHUN METOJI0OM 3aMEHBI
MIEPEMEHHOMN

80

Pemenue 1poOHO-paliMoOHaIBHBIX
YPaBHEHHH METOJIOM 3aMEHBI
[IEPEMEHHOMN

81

Pemenne npoO6HO-palioOHaATBHBIX
ypaBHEHUN METOJIOM 3aMEHBI
MepEMEHHOI

82

Pemenne npo6HO-palinoHaTIbHBIX
YpaBHEHHUI METOJIOM 3aMEHbI
MePEMEHHOI

&3

Perienne TeKCTOBBIX 3aJaa4 ¢ IOMOIIBIO




JIpOOHO-PAlIMOHAIBHBIX YpaBHEHUH

Pemrenne TeKCTOBBIX 3aaa4 ¢ IOMOIIBIO

84 JIpOOHO-pALIMOHANIBHBIX YpaBHEHUN

25 Pemenne TekCTOBBIX 3a7jad ¢ IOMOIIBIO
JIpOOHO-pALIMOHANIBHBIX YpaBHEHUN

26 Pemenne TekCTOBBIX 3a7jad ¢ IOMOIIIBIO
JpOOHO-pallMOHATIBHBIX YpaBHEHUN

27 Perienue TekCTOBBIX 3ajayu C IOMOIIBIO
JpOOHO-pallMOHATIBHBIX YpaBHEHUN

28 Perienue TekCTOBBIX 3ajjayu C IOMOIIBIO
JIPOOHO-PALMOHANIBHBIX YpaBHEHUHN

29 I'padmueckas uHTEpIpETALUS YPABHEHUN
C IBYyMsI TIEpEMEHHBIMH

90 KonTponbHas padota no teme "J[poOHo-
paloHalbHbIE YpaBHEHUS"

01 OO6nacTh omnpeaeneHust U MHOXKECTBO
3HAYEHUH YHKIUU

9 OO6nacTh omnpeaeneHust U MHOXECTBO
3HAYEeHUH PYHKLIUU

93 Crioco0bl 3ajaHus QYHKIHMA

94 I'padux GpyHKIIN
YreHue cBOMCTB (PyHKIMU MO €€

95 rpaduky. [Ipumepsl rpadukoB GyHKIUH,
OTPa)KaIOIUX PEAJIbHBIE MPOLIECCHI
@OyHKIMH, ONTUCHIBAIOLIHE MIPSIMYIO U

96 00paTHYIO MPONOPLUOHATbHbIE

3aBUCUMOCTH, UX Fpa(l)I/IKI/I




@DyHKIIMU, OTIUCHIBAIOUINE MPSAMYIO U

97 o0paTHYO IPOIMIOPIIMOHATIEHEIE 1
3aBHCUMOCTH, UX TpapuKu
DYHKITUH, OTIMCHIBAIOIIHNE MPIMYIO U
98 o0paTHYO IPOIIOPIIMOHATIEHEIE 1
3aBUCUMOCTH, MX Tpaduku
99 @yHKIMA y = X2 U €€ CBOMCTBA 1
100 OyHkuMs y = X2 1 €€ cBoilcTBa 1
101 @OyHkuuA y = X3 1 €€ cBOicTBa 1
102 OyHKIUA y =K/X U e€ CBONCTBA 1
103 OyHKIMA y =K/X U €€ CBOICTBa 1
104 @yHKIUA y =VX U €€ CBOUCTBA 1
105 KonTponbhas pabota mo Teme |
"®dyHkun"
106 CremneHs ¢ MeIbIM ITI0Ka3aTeaeM 1
107 CBOICTBA CTCIICHH C ILICNIBIM ITOKA3aTeIeM 1
108 CBolCTBa CTCIICHH C LICNIBIM ITOKa3aTeIeM 1
109 CBoJiCcTBa CTENEHU C LIEIBIM [TOKA3aTeIEM 1
[IpeoOpa3zoBanne BeIpaKEHUH,
110 COJICPIKAIIMX CTETICHU C LETbIM 1
MoKa3aTejieM
[IpeoOpazoBaHue BhIpaKEHUH,
111 COJIEPIKAILMX CTETIEHU C LETbIM 1
IoKa3zaTejieM
[TpeoOpazoBaHue BEIPpAKCHHIA,
112 COZEPKAIINX CTENEHU C LETBIM 1

IIOKa3aTcjIeM




113

CraHgapTHBIA BUJT YUCITA

114

CranaapTHbIi BU] YUCIa

115

JleficTBuUs ¢ UMCIaMM, 3alTUCAHHBIMU B
CTaHJApTHOM BU/JIE

116

JIelicTBUS ¢ YuCIIaMH, 3alIHCAaHHBIMU B
CTaHJaPTHOM BHUJE

117

Pa3zmMepbl 00bEKTOB OKPYKAIOLIET0 MUPA,
JUINTENIHOCTh MPOLIECCOB B
OKpY>KaIoIllEM MUpE

118

Pa3meprl 00bEKTOB OKPYKAIOIIETO MUPA,
JUTUTEIHHOCTh IIPOLIECCOB B
OKpY>KaroIllleM Mupe

Pa3meprl 00bEKTOB OKpYKAIOIIET0 MUPAa,

119 JUTUTENIBLHOCTD MPOLIECCOB B
OKPYIKaroIeM MHpe

120 JlemeHne ¢ ocTaTkOM

121 CpaBHEHHUS ETBIX YHUCENT 110 MOYITIO
HATYpaJILHOTO YKCia

122 CpaBHEHHSI 1IEJIBIX YKCET IO MOTYJTIO
HATYpaJILHOTO YKCIa

123 CBoiicTBa CpaBHEHUI IO MOTYJIIO

124 CBoiicTBa CpaBHEHHH IO MOTYJTIO

125 OcTaTKky CyMMBI U TIPOU3BEICHUS TT0
JAHHOMY MOJTYJTO

126 KoHTponbHas paboTta 1mo Temam
"Crenenn", "JlenumocTs"

127 [ToBTOpenue u 0600meHne. Pemenue




JIMHEWHBIX HEPABEHCTB C OJHON
MEPEMEHHOMN U CUCTEM JIMHEHHBIX
HEPABEHCTB C OJJTHOM MIEPEMEHHOMN

128

[ToBTOpenue u 0600meHne. Pemenue
JMHEHWHBIX HEPABEHCTB C OHOU
MEPEMEHHOMN U CUCTEM JIMHEHHBIX
HEPaBEHCTB C OJHOW MTEPEMEHHOMN

129

IToBTOpEeHME U 00001IEHUE.
ToxxnecTBeHHBIC TPEOOPA3OBAHMS
BBIPAXKEHHUI, COJIEPHKAIIUX
apupMeTHIeCKUe KBaIpaTHhIe KOPHU

130

IToBTOpenue u o6od1eHne. Pemenue
KBaJpaTHBIX YpaBHEHUM. Pemenne
TEKCTOBBIX 3aJ[a4 C TIOMOIIIBIO
KBaJIpaTHBIX YPaBHEHUN

131

[ToBTOpenue u o6obmeHue. Pemenue
3a/1a4 U3 PEaIbHOM KU3HU

132

[ToBTOpeHue u 06o0IIEHHE.
ToxxnecTBeHHBIE TPE0OPA30OBAHNUS
paLMOHAJIBHBIX BBIPAKEHUN

133

[ToBTOpenue u o6o6meHue. Pemenue
JIPOOHO-PAMOHAILHBIX YPAaBHEHUH,
CBOIAIINXCS K TMHEHHBIM MU K
KBaJIpaTHBIM ypaBHEHUsM. Perrenne
TEKCTOBBIX 3a7[a4 C TIOMOIIBIO TPOOHO-
palMOHATBHBIX YPaBHEHHIA

134

[ToBTOpenue u 0600meHne. Pemenue
TEKCTOBBIX 33134 pa3IMYHBIMU




cnocobamu

135 Hrorosast koHTpOsIBHAS paboTa

136 IToBTOpenue u o6od1eHne. Pemenue

3a/1a4 U3 peajbHOU KU3HU

OBIIEE KOJIMYECTBO YACOB I1O
[NPOTPAMME

136




9 KUIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3yYeHH
s

DJIEKTPOHHBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

@Oynkius. CBoicTBa QyHKIMIA: HYTH
(bYHKINH, TPOMEXYTKH 3HAKOMIOCTOSTHCTBA
(byHKINHU, TPOMEKYTKH BO3pACTAHUS U
yObIBaHUS QYHKIUH, YETHBIE U HEUETHDBIE
¢byHKIMHN, HanOObIIIee U HAMMEHbIIIee
3HaYeHUs PYHKIUH

@®ynkuus. CoiicTBa QyHKIUI: HYJIU
(byHKINH, TPOMEXYTKH 3HAKOMIOCTOSTHCTBA
(byHKINHU, TPOMEKYTKH BO3pACTAHUS H
yObIBaHus (YHKINHU, YETHBIE U HEUETHBIC
¢byHKIMM, HauOoJbllIee U HAaMEHbIIee
3HA4YeHUs PYHKIUU

[Toctpoenue rpapukoB GyHKIHIA ¢
MIOMOMIbIO IPe0Opa30BaHUI

[Toctpoenue rpapukoB GyHKIHIA ¢
MIOMOUIBIO TPE0OPa30BAHUI

KBanpatueiii Tpéxwien. Kopau
KBaJIPaTHOTO TpEXUIIeHA

PasnoxeHue kBagpaTHOTO TpEXUIeHa Ha
JTIUHEHWHBIE MHOKHUTEIN

Pasnoxenue kBaapaTHOTro TpEXUiIeHa HA
JIMHENHBIE MHOKHUTEIN




KBanpatnunas ¢pyHKIus 1 €€ cBOiiCTBa

[Tapabomna, KOOpIUHATHI BEPIITUHBI

7 1apaboJibl, 0Cb CHMMETPHUH 1apadoIibl

10 [Toctpoenue rpaduka KBaAPaTUIHON
byHKIIUN

1 [Toctpoenue rpaduka KBaAPaTUIHON
byHKIIUN

12 [Toctpoenue rpaduka KBagpaTUIHON
byHKIIUN
[Tonoxxenune rpaduka KBaApaTUIHON

13 (GYHKIIUHM B 3aBUCUMOCTH OT €&
koa(purmeHToB
[Tonoxxenue rpadrka KBaApaTHUHOMN

14 (GYHKINU B 3aBUCHMOCTH OT €€
koa(purmeHToB

15 Hcnonb30BaHne CBOMCTB KBAAPATUIHOMN
(GyHKUIMU 1715 pelieHus 3a1a4

16 Hcnonb30BaHue CBOKWCTB KBAaAPATUYHOMN
(GyHKUIMU 1715 pelIeHus 3a1a4

17 Hcnonb30BaHue CBOKWCTB KBAAPATUYHOMN
GYHKIUM 1715 peltieHus 3a1a4y

13 Crenennpie (GYHKIMH C HATYPAITbHBIMA
MOKa3aTeNsIMH, UX Tpa(UKu 1 CBOHCTBA

19 Crenennpie (GYHKIMH C HATYPAITbHBIMA
MOKa3aTeNsIMU, UX Tpa(UKU U CBONCTBA

20 CreneHHble (YHKIIUU C HATYPATHHBIMU

MOKa3aTeNsIMU, UX TpaUKU U CBONCTBA




CreneHHble (YHKIIUU C HATypaTbHBIMU

21 MOKa3aTeIsIMM, UX TpaMKH U CBOMCTBA

2 Ipaduxn dyskmmit: y =Vx ,y =3x,y=|
X|

3 |Fpa(1)1/11<1/1 dyskmmit: y =Vx , y=*x,y =] x

24 I'paduku Gynkmmit: y =Vx ,y =3x,y =]
X|

25 Konrponbnas padora no teme "®@yHkuun"
IToHsATHE O pelIeHN HEPABEHCTBA C OJIHOM

26 IepeMEHHON. MHOKECTBO pPEeIIeHUN
HEpaBEHCTBA

7 KBanpaTHble HepaBeHCTBa € OJTHOM
MePEMEHHOMN

73 KBanpaTHble HEpaBEHCTBA C OJJHOU
MePEMEHHOMN

29 Perienue HepaBeHCTB rpaduyeckum
METOJIOM U METOJIOM UHTEPBAJIOB

30 Pemienue HepaBeHCTB rpaduyeckum
METOJIOM U METOJIOM UHTEPBAJIOB

31 HepasenctBa, coneprkaiiye 3HaK MOIYJIS

32 HepaseHnctBa, coneprkaiine 3HaK MOILYJIst

13 Cucrembl HEpaBEHCTB C OHOM
IIEPEMEHHOMN

14 CucteMbl HEpaBEHCTB C OJTHOU
IIEPEMEHHOMN

35 Perienue TeKCTOBBIX 3ajau C MOMOIIIBIO




HCPABCHCTB, CUCTEM HCPABCHCTB

36

Pemmenne TekCTOBBIX 3aJa4 ¢ IOMOIIBIO
HCPAaBCHCTB, CUCTEM HCPABCHCTB

37

HepaBeHCTBO ¢ 1ByMsl IEPEMEHHBIMH.
Pemenne HepaBeHCTBA € IByMs
[IEPEMEHHBIMU

38

I'paduueckuii MeTO peIIeHus: CUCTEM
HEPABEHCTB C JABYMsI IEPEMEHHBIMU

39

Cucrembl HCPAaBCHCTB C ABYMA
MNEPEMCHHBIMU

40

KonTponbhas pabota no teme
"KBanparHbie HepaBeHCTBA"

41

bukBanpaTHble ypaBHEHUS

42

[Ipumepsl IpUMEHEHNH METOI0B
PaBHOCHUJIBHBIX IIPe0Opa30BaHuil, 3aMEHBI
MIEPEMEHHOM, rpaduueckoro MetToa npu
pelieHuu ypaBHeHu 3-i u 4-i creneHen

43

IIpuMmepsl IpUMEHEHUN METO0B
PaBHOCHUJIBHBIX IIPe0Opa30BaHuil, 3aMEHbI
NEePEMEHHOM, rpauuecKoro MeToa Mnpu
perieHuu ypaBHeHuM 3-i u 4-i creneHen

44

IIpumepsl IpUMEHEHUN METO0B
PaBHOCHIIBHBIX NTPe0Opa30BaHUM, 3aMEHBI
NEePEMEHHOM, rpauuecKoro MeToaa Mpu
pelieHny ypaBHeHui 3-1 u 4-1 creneHen

45

Pemenne npoOGHO-palimoHaIbHBIX
ypaBHEHU U HEPABEHCTB

46

Pemenne npoOGHO-palimoHaIbHBIX




yYpaBHEHUU U HEPABEHCTB

47

Pemenne npoOHO-paninoHaIbHBIX
YpPaBHEHUI U HEPABEHCTB

48

Pemenue 1poOHO-panioOHaIBHBIX
YpPaBHEHUI U HEPABEHCTB

49

Pewrenue cucreM ypaBHEHUN ¢ AByMs
[IEPEMEHHBIMU

50

Pemenue cuctem ypaBHEHHI ¢ IBYyMsI
MepEMEHHBIMU

51

Pemenue mpocteimux cucrem
HEJIMHENHBIX YPABHEHUH C ABYMS
MepEMEHHBIMU

52

Pemenne mpocredmmx cuctem
HEJIMHENHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMHU

53

Pemenne mpocredmumx cuctem
HEJIMHENHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

54

Pemenue nmpocredmmx cuctem
HEJIMHENHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

55

I'paduueckuii MeTO/ peIIeHus] CUCTEMbI
HEJINHEVHBIX YPABHEHUH C IBYMsI
[IEPEMEHHBIMU

56

I'padmyeckuit MeTo perieHus CUCTEMBI
HEJIMHEHBIX YPABHEHUH C IBYMsI
MepEMEHHBIMU

57

CucrteMa IByX HEJITMHEWHBIX YPAaBHEHUH C




IBYMsI IEPEMEHHBIMU KaK MO
peanbHOU CUTYyaIluu

58

Cucrema 1ByX HEJTMHEHHBIX YPaBHEHUH C
IBYMsI IEPEMEHHBIMU KaK MOJEIb
peanbHON CUTyallun

59

Cucrema 1ByX HEJTMHEMHBIX YPaBHEHUH C
JBYMSI IIEPEMEHHBIMH KaK MOJIEb
peanbHON CUTyalun

60

Cucrema IByX HEJIMHEMHBIX YPABHEHHI C
JBYMsI IEPEMEHHBIMU KaK MOJEb
peabHOM CUTYaluU

61

Cucrema HETMHENHBIX YPABHEHUH C
rapaMeTpoM

62

Cucrema HETMHENHBIX YPABHEHUH C
I1apaMeTpoM

63

Cucrema HETMHEHHBIX YPaBHEHUH C
I1apaMeTpoM

64

[Ipocrelilne HEpaBEHCTBA C ABYMSI
MEPEMEHHBIMU U UX CUCTEMBbI

65

KonTponbnas pabota o Teme "YpaBHEHUS,
HEPaBEHCTBA U UX CUCTEMBI"

66

IloHsTHE YHCIIOBOM HNOCIEIOBATEILHOCTH.
Koneunrle 1 6eCKOHEUHBIE
OoCICaA0BAaTCIBHOCTHU

67

OrpanudeHHas MOCIeA0BaTEIbHOCTb.
MonoTtoHHO Bo3pacTaromias (yObIBaro1as)
MOCIIE0BATENHHOCTh

68

Cnioco0x1 3aJaHusA 1IOCJIICIJ0BAaTCIbHOCTHU:




OTHCATEIbHBIN, TAOJUYHBIN, C TTOMOIIBIO
(hOpMyJIBI N-TO WICHA, PEKYPPECHTHBIN

Apudmernueckas U reoMmeTpudecKas

69
IIPOrpecCum

70 Apudmernueckas U reoMmeTpudecKas
IIPOrpeECCUM

71 CBoiicTBa 4IeHOB apu(METUIECKON U
FEOMETPUYECKOHN ITPOrPECCUI

7 CBoiicTBa 4IeHOB apu(METUIECKOH U
F€OMETPUYECKON MPOrpeccuit

7 ®opMyJIbl N-To YieHa apupMeTUYECKO 1
F€OMETPUYECKON MPOrpeccuit

74 ®opMyJIbl N-To WieHa apupMeTHYECKOi 1
Tr€OMETPUYECKOM ITPOrPECCUI

75 ®opmyIibl N-ro 4ieHa apu(MeTHIecKoi u
Tr€OMETPUYECKOM ITPOrPECCUI
@opMyIIbl CyMMBI IIEPBBIX N YWICHOB

76 apu(MeTudecKoi U reOMeTPUUECKOM
porpeccuit
@opMyIIbl CyMMBI IIEPBLIX N YWICHOB

77 apu(PpMETHICCKON U TEOMETPUIECCKOM
IIPOrpeccuit
@DopMyIIbl CyMMBI IEPBBIX N YJIEHOB

78 apu(pMETHIECKON U TEOMETPUIECKOM
Iporpeccuit

79 3a1aun Ha MPOLEHTHI, OAHKOBCKUE BKJIA b

" KPpCAUThBI




33,[[3‘11/1 Ha IPOUCHTHI, 0OaHKOBCKHE BKJIaJbI

80
U KpPeIUThI

21 3ajaun Ha MPOLICHTHI, OAHKOBCKHUE BKJIAIBI
U KPEeIUTHI

2 3ajaun Ha MPOLICHTHI, OAHKOBCKHUE BKJIAIIBI
Y KPEIUTBI

23 3aaun Ha MPOLIEHTHI, OAHKOBCKUE BKJIAIbI
U KPEIUTBI

24 3aayn Ha MPOLIEHTHI, OAHKOBCKUE BKJIA/IbI
U KPEIUTHI

25 3ajaun Ha MPOIICHTHI, OAHKOBCKHUE BKJIAIBI
U KPEIUTHI
[IpencraBnenue 0 CXOAUMOCTH

26 MOCJIEIOBATEILHOCTH, O CyMMHUPOBAHUH
OECKOHEYHO yOBIBAIOIICH TeOMETPHIECKOM
MIPOTPECCUH
[IpencraBnenue 0 CXOAUMOCTH

%7 MOCJIEIOBATEILHOCTH, O CyMMHUPOBAHUH
0eCKOHEYHO yOBIBAOIIECH reOMETPUIECKOM
MPOTPECCUH

88 MeTton MmaTeMaTH4ecKol NHIYKIMH

89 Meroa MareMaTHueCKOM MHIYKIIUH

90 Kontponbhas padota mo teme "Hucnosbie
MOCJIE0BATEILHOCTH U IPOTPECCUN "

91 Kopens n-if crenenu. CBoiicTBa KOpHS n-i
CTETIeHU

92 Kopens n-if crenenu. CBoiicTBa KOpHS n-i




CTCIICHU

93 Kopens n-ii crennenn. CBOMCTBA KOPHS N-i

CTCIICHU

94 CTGHCHB C paI_II/IOHaJII:HBIM I10Ka3aTcJICM U
€€ CBOIICTBa

Crernens ¢ pallnOHAJIbHBIM IMOKA3aTCJICM U

95 .o
e€ cBOICTBa

CreneHs ¢ palHOHAJIbHBIM IMOKA3aTCJIEM U

96 .
eé cBoiicTBa

ToxnecTBeHHbIe TPeoOpa30BaHUsS
97 BBIPAXKECHMM, COAEPKAUX KOPEHb N-I
CTEINEHH

ToxnecTBeHHBIE TPe0Opa30BaHUS
98 BBIpAKEHUI, CoiepKallluX KOPEHb n-i
CTEIeHU

ToxnecTBeHHBIE TPe0Opa30BaHUS
99 BBIPAKEHUI, COIepKALLUX KOPEHb N-I
CTETICHH

ToxnecTBeHHbIE TPEOOPA3OBAHUS
100 BBIPAKCHUM, COAECPIKALUX CTEIIECHb C
paloHaIbHBIM IIOKa3aTelleM

ToxnecTBeHHBIE TPEOOPA3OBAHUS
101 BBIPAXXEHMI, COAEPKALIUX CTEIECHb C
palMOHANBHBIM ITOKA3aTEIeM

KonrponsHas padora no teme "Crenens ¢

102
palMOHAIBHBIM TTOKa3aTesaeM"

103 [ToBTOpenne u 0600meHue. Yncna u

BBIYMCIICHUA (3aHI/ICB, CpPaBHCHHUC,




JCUCTBUS C ICHCTBUTEILHBIMU YHCIIAMH,
YHUCJIOBAsI TpsiMast)

104

[ToBTOpenue u o6o61menHue. Yucna u
BBIYHMCIICHHSI (3aITUCh, CPABHEHUE,
JIEWCTBHUS C JEUCTBUTEILHBIMHA YHCIAMU,
YHUCJIOBAsI TpsiMast )

105

[ToBTOpenue u 06o6menue. Yrcna u
BBIYUCIICHHS (TIPOIIEHTHI, OTHOIICHUS,
MIPOIOPLIUN)

106

[ToBTOpenue u o6o0menue. Yncna u
BBIYHCIICHUS (TIPOLICHTHI, OTHOILICHHS,
IIPOIOPLIUN)

107

[ToBTOpenue u 0606menue. Yncna u
BBIUKCIICHUS (pEIlIeHue 3a7a4 U3 peabHOM
KU3HH)

108

[ToBTOpenue u 06o6menue. Yncna u
BBIUKCIICHUS (peIlleHue 3a7a4 U3 peabHOM
KU3HH)

109

[ToBTOpenue u 0600meHne. Yncna u
BBIYHMCIICHUS (OKpYyTJIEHHE, TPUOTHKEHHE,
OIICHKA)

110

[ToBTOpenue n 0600menHne. TexcToBbie
3a/auu (peleHrne TEeKCTOBBIX 3a71a4
apu(PMETHYECKIM U alIreOpandecKuM
criocobamu)

111

[ToBTOpenue u 06006menHue. TekcToBbIC
3aauu (pemeHne TEKCTOBBIX 3a1a4
apru(pMETHIECKUM U anTreOpandecKum




croco0amMu)

112

[ToBTOpenue u 0600mEeHne. TexcToBbie
3a/1auu (peleHrne TeKCTOBBIX 3a71a4
apu(pMETHIECKUM U anreOpandecKum
criocobamu)

113

[ToBTOpenue u 0606menue. TekcToBbIe
3aauu (peleHne TEeKCTOBBIX 3a71a4
apu(pMETUIECKUM U anreOpandecKum
crioco6amun)

114

[ToBTOpenue u 06006menHue. TekcToBbIC
3a/1auu (pelleHne TEKCTOBBIX 3a1a4
apu(pMETUIECKUM U anreOpandecKum
criocobammu)

115

[ToBTOpenue u 0606meHue. TekcToBbIe
3a7auu (pereHne TeKCTOBBIX 3a1a4
apuMeTHdecKuM U anredpandecKum
croco6ammn)

116

[ToBTOpenue u o6oOIIEHHE.
AnreOpanyeckne BbIpaKeHUsI
(mpeobpazoBaHue alreOpandecKux
BBIPQKCHUH, COJICPIKAIIUX CTEICHB C
LIEJIBIM TIOKa3aTesIeM)

117

[ToBTOpenue u o6o0IIEHHE.
AnreOpanyeckre BhIpaKeHUsI
(mpeobpazoBaHue aNreOpandecKux
BBIPQKEHUH, COJEPIKAIIUX CTENEHB C
LIEJIBIM TTOKA3aTEJIEM )

118

[ToBTOpeHue u 06001IeHHE.




AnreOpandeckre BhIpaKCHUS
(mpeobpazoBaHue anreOpanvdecKux
BBIPKEHUH, COJIEPIKAIIUX CTEIICHB C
EJIBIM TTOKa3aTesieM)

119

[ToBTOpeHue u 06001IEeHuE.
AnreGpandeckue BEIpaKCHUS
(mpeobpazoBaHue anreOpanvdecKux
BBIPAKEHUH, COMIEpKAITUX
aprupMeTHIECKUNA KBaIPATHBIA KOPEHB)

120

[ToBTOpEeHMne u 06001IEeHuE.
AnreOpanyeckue BbIpaKEHUs
(mpeobpazoBaHue anreOpanvdecKux
BBIPA)XEHUI, cofepxKammx
apudmeTryecKuil KBaJIpaTHbII KOPEHb)

121

[ToBTOpenue u o6oOIIEHHE.
Anrebpanyeckue BbIpaKeHUs
(mpeobpazoBaHue anreOpanvdecKux
BBIPAKEHUM, COJIEPHKAITUX
apu(meTryecKuil KBaJIpaTHbII KOPEHb)

122

[ToBTOpenue u o6oOIIEHHE.
Anrebpanyeckue BbIpaKeHUs
(mpeoOpa3oBaHHe LETBIX U IPOOHO-
PalMOHATBHBIX BBIPAXKCHUI)

123

[ToBTOpenue u o6oOIIEHHE.
AnrebpanyecKue BbIPaXKEHUs
(mpeoOpa3oBaHHe LETBIX U IPOOHO-
palMOHATBHBIX BBIPAKCHUI)

124

[ToBTOpenue u o6o0IIEHHE.
AnrebpanyecKue BhIPAKCHHUS




(mpeobpazoBaHue ETBIX U IPOOHO-
paIMOHATIHHBIX BBIPAKCHUI)

125

[ToBTOpEeHMne u 06001IEeHuE.
Anrebpanyeckne BhIpaKeHUs
(mpeoOpa3oBaHHe LETBIX U IPOOHO-
palMOHABHBIX BBIPAKESHUI)

126

[ToBTOpenue u 06o0IIEeHNE.
Anrebpanueckue BbIpaxeHUs (pa3ioKeHue
MHOTOYJIEHa Ha MHOKUTEJIH, B TOM YHUCIIE C
HCIOJIb30BaHUuEM (OPMYJI COKPALLIEHHOTO
YMHOKCHHS )

127

[ToBTOpenue u 06o0IIEeHNE.
Anrebpanueckue BoIpaXeHus (pasIoxKeHne
MHOTOYJIEHa Ha MHOKUTENIH, B TOM YHUCIIE C
HCIIOJIb30BaHUEM (POPMYJI COKPALIEHHOTO
YMHO>KEHUS)

128

[ToBTOpeHue 1 0600IIEeHHE.
Anrebpanueckue BoIpaxeHus (pazioxKeHne
MHOTOYJIEHa HA MHOXKHUTEIH, B TOM YHCIIE C
MCTIOJIb30BaHUEM (POPMYII COKpAIIEHHOTO
YMHO>KEHUS)

129

[ToBTOpenue u o6oOIIEHHE.
AnreOpanyuecKre BRIPaKeHUS
(MonenHpoBaHue C MOMOIIBIO GopMyIT
peanbHBIX MPOLIECCOB U SIBJICHHUI)

130

OyHkMu (MOCTPOEHUE, CBONWCTBA
M3yYEHHBIX (DYyHKITHI)

131

[ToBTOpenue u 0606menue. yHKIUU




(mocTpoeHue, CBOMCTBA M3yUEHHBIX

(hyHKIIHIA)
[ToBTOpenue u 06061eHue. yHKIUU

132 (mocTpoeHue, CBOMCTBA U3YYCHHBIX 1
byHKIIHI)
[ToBTOopenue u 06o6meHne. OyHKIUHN

133 (rpaduueckoe peleHre ypaBHEHUH U UX 1
CUCTEM)

[ToBTOpenue u 06061meHne. OyHKIUHN

134 (rpacdudeckoe perieHue ypaBHEHHIA U X 1
CUCTEM)
135 HroroBas koHTponbHAs paboTa |
136 [ToBTOpenue u 0600meHNe. DYHKITUN |
(MozenMpoBaHue peallbHbIX MPOLIECCOB)
OBIIEE KOJIMYECTBO YACOB I10 136

[NPOT'PAMME







YYEBHO-METOANYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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