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HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBIsSETCS OJHMM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIETo
oOpa3oBaHMs: OHa 0OeCIeYNBACT U3YUYCHHE APYTUX TUCIHUIUINH KaK €CTECTBEHHO-
HAy4yHOro, TaK U TyMaHUTApHOIO LMUKJIOB, €€ OCBOEHHE HEOOXOIUMO JUIs
OpOJOJKEHUsT o0pa3oBaHUS W Ui TOBCEAHEBHOM Ku3HM. Pa3Butue y
OOydarolmmxcs HAYYHBIX TPEJCTABICHUH O MPOUCXOKICHUH U CYIIHOCTH
anreOpanyecknx aOCTpaklMii, crnoco0e OTpaKEHHs] MATEeMATHYECKOW HayKOM
SBJIEHUN M TPOLECCOB B TMPUPOJAE U OOIIECTBE, POJM MaTEeMaTHYECKOTO
MOJIETUPOBAHUSI B HAYYHOM TIO3HAHUM W B TIPAKTUKE CIIOCOOCTBYET
(GbOpMUPOBAaHNIO HAYYHOTO MUPOBO33PEHUS U KAYECTB MBIIIICHUS, HEOOXOAMMBIX
JUIS ajanTaliid B COBpeMEHHOM IndpoBom obOmectBe. M3yuenue anreOpsl
o0ecrieurBaeT  pa3BUTUE yMEHUs  HaOmOJaTh, CpaBHUBaTh, HAXOJIUTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIIILJICHUS, CIIOCOOHOCTH
apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHUS, BBIBOJABI, (HOPMYIHPOBATH
yTBepxkaeHus. OcBoeHne Kypca anreOpbl 0OecreurBaeT pa3BUTHE JOTHUYECKOTO
MBILUICHUS OO0YyYarolmMXCsi: OHM MCIONB3YIOT JIEAYKTUBHbIE U WHAYKTHUBHBIC
paccyxJieHusi, o00OIleHne M KOHKPETH3allMI0, a0CTparupoBaHHE U aHAJIOTHIO.
OOydenne anreOpe mpeanoaraeT 3HAYUTEIBHBIM OO0BEM CaMOCTOSTEIHHOM
AESITENPHOCTH OOY4YaloOIIUXCs, IO3TOMY CaMOCTOSITEIBHOE peUIeHHE 3ajad
00yUaroLUMUCH SBISIETCA pealin3aluen AesITeIbHOCTHOTO MPUHIUIIA O0yYeHHUS.

B crpykrype mnporpammbl y4eOHOro Kypca «Anrebpay yriayO0iaéHHOTO
W3YYCHHUS OCHOBHOE MECTO 3aHHUMAIOT COJEepPXKATeIbHO-METOANYECKUE JIMHUU:
«Unucna ¥ BBIYUCICHUS», «ANreOpandeckue BBIPAKCHUS», «YPaBHEHHS H
HepaBeHCTBa», «DyHkium». Kaxaas U3 3TUX cCoJep)KaTelbHO-METOANUYECKUX
JUHUYN pa3BUBAECTCS HA MPOTSHKEHUH TPEX JIET U3YUYEHUS Kypca, B3aUMOJICUCTBYS C
ApPYTHMHU €ro JHWHUAMU. 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
JIOTUKH, TPEACTABICHHBIE BO BCEX OCHOBHBIX pa3lieliax MaTeMaTH4ecKoro
oOpa3oBaHus ¥  CHOCOOCTBYIOIIME  OBJIQJICHUI0  OOYYaIOIIMMHUCS  OCHOB
YHUBEPCAJIHbHOTO MaTeMaTH4ecKoro s3blka. CoaepKaTeNbHONM M CTPYKTYpHOMH
O0COOCHHOCTBIO y4eOHOro Kypca «Anredpa» SBISETCS €ro HHTErpUPOBAaHHBIN
XapakTep.

Conmepxxanne muHMH «YWcna ¥ BBIYHUCICHUS» CIYXXHT OCHOBOH IS
JabHEHIIET0 W3YYeHHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO y OOYyYarOIIUXCS
JIOTUYECKOT'0 MBILIUIEHUS, (OPMUPOBAHUIO YMEHUS MOJIb30BAThCs aITOPUTMaMHU, a
TaK)Xe MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOAMMBIX JIJISl TIOBCEIHEBHOM
®KU3HU. PazBUTHE MOHSTHUS O YKCIIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
CBSI3aHO C PALMOHAIBHBIMH M HPPALUOHAIBHBIMH YHCIaMH, (POpMHpOBaHHEM



MPEJICTAaBJACHUN O JIEMCTBUTEILHOM 4YHCJIE. 3aBEpIIEHHE OCBOCHMS YHCIOBOM
JMHUU OTHECEHO K CpeAHeMY 00111eMy 00pa30BaHHUIO.

Conepxanue IByX anreOpandeckux JUHUN — « AreOpandeckue BhIPaKEHUS
U «YpaBHEHHs] U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO Yy OOyHArOLIUXCS
MaTeMaTUYEeCKOro armapara, HeOOXOAUMOTO IS PEelIeHUs 3aJad MaTeMaTHKH,
CMEXKHBIX MTPEJAMETOB M OKpYyXkarolel peaibHOCTH. Ha ypoBHE OCHOBHOTO 00111€T0
oOpazoBaHus Y4ueOHBI MaTepuaq TPYNINUPYETCS BOKPYT  PallMOHAIBHBIX
BbIpaXEHUU. ANreOpa JIEMOHCTPUPYET 3HAUYEHHE MATEMATHKU Kak S3bIKa sl
MIOCTPOCHUSI MaTEMaTUYECKUX MOJIEIEH, OINUCAHUS TMPOLUECCOB U  SBJICHUU
peanbHOro Mmupa. B 3amaum oOyueHuss anreOpe BXOJAT TakKe JalibHeiIiee
pa3BUTHE AITOPUTMUYECKOTO MBIIUICHHS,, HEOOXOJMMOIO, B YACTHOCTH, ISt
OCBOEHHUS Kypca HUH(POPMATHKHA, U OBJIAJCHUE HABBIKAMU JI€TYKTUBHBIX
paccyxnaenuil. [IpeoOpa3oBaHue CUMBOJIBHBIX (OPM CIIOCOOCTBYET DPAa3BUTHUIO
BOOOpakeHUsI, CIOCOOHOCTEN K MAaTeMaTHYeCKOMY TBOPYECTBY.

Copeprxanre pyHKIMOHAIBHO-TparUuecKoil JIMHUK HAIEJIEHO HA MOJy4YeHHe
OoOy4YarOIIMMHUCS 3HAHUK O (PYHKLIMSIX KaK BaKHEHIEH MaTEeMaTUYECKON MOJENH
JUTSL OTIICAHUST M UCCIIEIOBaHMS Pa3HOOOPA3HBIX MPOIIECCOB U SIBJICHUM B IPUPOJIE
u obOmectBe. M3yuenue marepuana crnocoOCTBYET Pa3BUTHIO y OOydarouuxcs
YMEHHUSI UCTIOJIb30BaTh Pa3IMUHbIE BHIPA3UTENIbHBIE CPEACTBA SI3bIKAa MATEMATUKU —
CJIOBECHOT'O, CHMBOJIMYECKOr0, rpa)uyeckoro, BHOCUT BKJIaJd B (hOPMUPOBAHHE
MPEACTABICHUI O POJIM MATEMATUKU B PA3BUTUU LIMBUIN3ALMU U KYJIbTYPBHIL.

VYriny6néHubit Kypc anreopbl XapaKkTepu3yeTcs M3YUYECHHEM
JOTIOJTHUTENIBHOIO TEOPETHUECKOro amnmapara M CBSI3aHHBIX C HUM METOOB
pemieHus 3agady. AnreOpa sBISIETCS SA3BIKOM JUJIi ONUCaHUS OOBEKTOB U
3aKOHOMEPHOCTEW, CIIY)KUT OCHOBOM MAaTeMaTHYE€CKOro mozaenupoBanus. llpu
ATOM CaMU OOBEKThl MAaTEMAaTHYECKHUX YMO3AKIIOUECHUN M MPHUHATHIE B anredpe
npaBujia UX KOHCTPYHMPOBAHHUS CIOCOOCTBYIOT (OPMHPOBAHUIO  yMEHUU
000CHOBBIBAaTh U JOKA3bIBaTh CYXJEHUS, Pa3BUBAIOT MAaTEMATUUECKYI0 UHTYUIIHIO,
KpaTKO U HAIJISIAHO PACKPBIBAIOT MEXAHU3M JIOTMUYECKUX MOCTPOCHHUM U ydaT UX
npuMeHeHuto. Tem cambiM anredpa 3aHUMaeT OJHO W3 BEAYIIUX MECT B
(bopMHPOBAHUU HAYYHO-TEOPETUYECKOTO MBIILJIEHUSI 00yYatOIUXCsl.

CornacHo yueOHOMYy IIaHy B 7-9 kjaccax wu3yuaercs y4deOHbIM Kypce
«Anrebpa», KOTOPBIM BKIIOYAET CIEAYIONIME OCHOBHBIC pa3/ieNbl COJICP>KAHUS:
«Yucna u BBIUKCICHUSN», «ANTeOpandecKue BBIPAKEHUS», «YPaBHEHUS W
HEpPaBEHCTBa», « 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 OBYUYEHUA
7 KIIACC

Yuciia ¥ BBIYUCTICHUSA

Paumonanbueie uncia. CpaBHEHHE, YNOPAIOYMBAHHE M apU(METHUYECKUE
NEUCTBUS C pallMOHATBHBIMU YUCIaMu. YHcIIoBas mpsiMasi, MOYJIb YHCIA.

CreneHp C HaTypaJbHBIM IIOKa3aTeleM M €€ CBOWCTBA. 3alHCh YWCIa B
JNECATUYHOM MO3ULMOHHON CUCTEME CUHUCIIEHHUS.

Pemenne TekcToBBIX 3a7au apudmerndeckum crocobom. Pemenue 3amau u3
peaNbHOM MPAKTUKKU HA YacTH, Ha IpOOH, Ha MPOLICHTHI, IPUMEHEHHUE OTHOIICHUI
U TIpOMOPIMI TpH pEIIeHUH 3a]ad, peIlleHHue 3ajady Ha JBUXKEHHUEe, padorty,
MOKYTIKH, HAJIOTH.

JenumocTs 1ienbix yncena. CBoHcTBa JEIUMOCTH.

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

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

Jlenenue ¢ octaTkoM. ApudMeTHIecKue onepaluy Hajl OCTaTKaMHu.

AuredpanvecKue BbIPpaKeHUA

BripaxxeHne ¢ nepeMEHHBIMU. 3HAUYEHUE BBIPAKECHUS C TEPEMEHHBIMMU.
[IpencraBienne 3aBUCUMOCTH MEXITy BETUIMHAMU B BUJIE (HOPMYJIBL.

ToxxnectBo. ToxkaecTBeHHbIE TPeOOpa30BaHUsI ANTeOPANYECKUX BHIPAKECHHM.
Jloka3aTeabCTBO TOXKACCTB.

Onnouwiensl. OHOWIEH cTaHAAPTHOTO BUJa. CTeneHb OAHOYJICHA.

MHorounensl. MHorouneH craHgapTHoro Bujaa. CTeneHb MHOTOWIEHA.
CrnoxxeHue, BbIYMTaHHE, YMHOXKEHHE U JieieHre MHorouieHoB. [IpeoOpa3oBanue
1IEJIOTO BhIpakeHus B MHOTOWIeH. KopHu MHOrousIeHa.

DopMyJibl COKPAIIEHHOTO YMHOKEHHUS: KBaJApaT CyMMBI U KBaJIpaT pa3HOCTU
JIBYX BBIPOKEHHM, Ky0 CyMMBI W KyO Pa3HOCTH JBYX BBIPKEHUN, Pa3HOCTH
KBaJpaTOB [JIBYX BBIPAKECHUHM, TIPOU3BEICHUE PA3HOCTH W CYMMBI JIBYX
BBIpAKEHUN, CYMMa U Pa3HOCTh KyOOB JIBYX BBIPAKCHUI.

Paznoxenne MHOTOWIEHA HA MHOXKHTENW. BeiHEceHne 001Iero MHOKHUTEIS 32
CKOOKH. MeTo1 TpyNIUpOBKH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHenue ¢ ongHou nepemeHHoM. Kopenb ypaBHeHHs. CBOMCTBA ypaBHEHUN
C OOHOM TIEpEeMEHHOW. PaBHOCWIBHOCTH ypaBHEHHH. YPABHEHHE  KaK
MaTeMaTH4eCcKasi MOJICIIb PEAIbHOW CUTYalINH.



JIuHetHOEe ypaBHEHUE C OJHOW MEpEeMEHHOU. YUHWCIIO KOpHEN JMHEWMHOTO
ypaBHEHHs. PermieHue TEKCTOBBIX 3a/ad C IOMOIIBI JUHEWHBIX YpPaBHEHUM.
JInneliHOEe ypaBHEHHE, COJEPKALIEE 3HAK MOYJISL.

VYpaBHeHUE ¢ IByMsI 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 YPABHEHHUW C JBYMs IEPEMEHHBIMU
METOJOM TIOJCTAHOBKM M METONOM cioxkeHusa. Cucrema AByX JIMHEWHBIX
YpaBHEHHUI C IBYMS IEPEMEHHBIMH KaK MOJICNIb PEAIbHOW CUTYalIUH.

DyHKUNHA

Koopaunara Touku Ha npsimoil. YuciioBble NPOMEKYTKH. PaccTosiHue Mexmy
IBYMsI TOUKAMHU KOOPAMHATHOMN IIPSIMOM.

[IpsimoyronbHast cucreMa KOOpAMHAT. AOciucca M OpAMHATa TOYKM Ha
KOOpJMHATHOM TiockocTu. [Ipumeps rpadukoB, 3apanubix Gopmyinamu. UteHue
rpauKoOB peaibHbIX 3aBUCUMOCTEH.

QOYHKIMOHAIbHBIE 3aBUCUMOCTH MEXIy BenuunHamu. [lonstue (yHKumu.
OyHKIMg Kak MaTeMaThyeckas MOJeNb peajdbHoro mnpouecca. OOmacTb
omnpeneneHuss W obnacte 3HaueHW ¢GyHkuuu. CrnocoObl 3amaHus (QYHKIUU.
I'padux dynkumu. [oHATHS MakCUMyMa U MUHMMYMa, BO3pAacTaHUs U yObIBAHMS
Ha [IPUMEPAx PealbHbIX 3aBUCUMOCTEM.

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

8 KUIACC

Yuciia ¥ BBIYUCTICHUA

KBaapartubie kopHu. ApudMeTUUeCKuii KBaJApaTHBIN KOPEHb U €T0 CBOWMCTBA.
IlonaTe wuppanuoHanbHOro uucina. JleWcTBUs € HUppalUOHAIBHBIMU YHUCIaMU.
CBoiicTBa IEUCTBUI ¢ MPPALHOHAIBHBIMYA YKciIaMi. CpaBHEHNE HPPALIMOHATIBHBIX
quce.

IlpencraBieHnss O pacIIMPEHUSAX UYMCIOBBIX MHOXECTB. MHOXecCTBa
HaTypaJbHBIX, LEJIbIX, PAlUOHAIbHBIX, JCHCTBUTEIBHBIX uncen. CpaBHEHHE
yucell. YucaoBbIe POMEXKYTKH.

HeiictBuss ¢ ocrarkamu. OcrtaTku creneHeil. IIpumeHeHue oCTaTKOB K
PELICHUIO YPABHEHUH B LIEJIBIX YHMCIIAX U TEKCTOBBIX 3aa4.

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

AuredOpanvecKue BhIPaKeHUA

AnreOpandeckast 1poOb. JlomycTrmble 3HA4YEHUS TEPEMEHHBIX B JIPOOHO-
palMoHaNbHbIX BbIpaxkeHUsX. OCHOBHOE CBOMCTBO anredOpandeckoi ApooOu.



CrnoxxeHue, BbIUMTAHHE, YMHOXXEHHE U JeJieHHe anreOpanyeckux apoOei.
Brinenenue menoi yactu anredbpanueckout 1poomu.

PaunnonanbHubie BBIPAKECHUS. ToX1eCTBEHHBIE npeoOpa3oBaHuUs
PAlMOHAJIBHBIX BBIPAKECHUM.

JlomycTumble  3HA4YEHUs IIEPEMEHHBIX B  BBIPAKECHUAX, COIAEpIKAIIUX
apu(pMeTHYeCKue KBaJpaTHble KOpPHH. TOXXIECTBEHHbIE MpeoOpa3OBaHUS
BBIPAKEHUM, coiepxKalnX apupMeTUIeCKUe KBaJPATHbIE KOPHH.

Crenenb ¢ 1enbiM TOKazaTeneM U €€ cBoiictBa. IIpeoOpazoBanue
BBIPAXEHNN, COAEPIKAILIMUX CTEIICHU.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @dopMyrna KOpHEW KBaJApPAaTHOTO YpPaBHEHUS.
KonnuecTBO neNCTBUTENBHBIX KOPHEW KBaJIpaTHOrO ypaBHeHHs. Teopema Buera.
YpaBHEHUS, CBOAUMBIE K JIMHEWHBIM YPaBHEHUSAM WM K KBaJpaTHBIM
ypaBHeHUsIM. KBaJpaTHOE ypaBHEHUE C MapaMeTpPOM. Perienne TeKCTOBbIX 3a7a4 ¢
ITOMOIIBIO KBAJIPATHBIX YPABHECHUM.

JlpoOHO-paiinoHanbHble  ypaBHeHUsA. PemieHue  apoOHO-palmoHaIbHBIX
ypaBHEHUU. PelieHne TEKCTOBBIX 3aJady C IMOMOIIBIO JPOOHO-palOHATIBHBIX
ypaBHeHUi. ["padmyeckas uHTepIpeTalys ypaBHEHU ¢ IByMSI IEPEMEHHBIMH.

Yucnossle HepaBeHCTBA. CBOKWCTBA YMCIOBBIX HEPABEHCTB.

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

IlonsaTne O pelieHMH HEpPAaBEHCTBA € OJHOW NEepeMEHHOM. MHOXKECTBO
peleHni HepaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JInHeiHOe HEpPaBEHCTBO C OJHOM IEPEMEHHOW W MHOYKECTBA €r0 PEIICHUM.
Penienue TMHENHBIX HEPABEHCTB C OJIHOM MepeMeHHON. CUCTEMBI U COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOW IepeMeHHOW. PemieHune TEKCTOBBIX 3aaad ¢
ITOMOIIBIO JINHEWHBIX HEPABEHCTB C OJTHOU IEPEMEHHOM.

DyHKUNHA

OO6unacThb onpesiesieHsi 1 MHOXECTBO 3HaueHui ¢yHKuuu. CrocoOsl 3a1aHus
¢bynkuuid. ['padux dynkuun. Urenue cBoilcTB pyHkuuu no e€ rpaduxy. Ilpumepsr
rpaukoB (yHKIHIA, OTPAKAIOIINUX PEATLHBIE MPOLECCHI.

Jlunetinas ¢yHkusa. DOyHKIUM, ONUCHIBAIONIME MPSIMYI0 H OOpaTHYIO
POIOPIIMOHATIFHBIE 3aBUCUMOCTH, UX TPAPUKH.

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

9 KUIIACC

Yucaa v BLIYUCICHUSA



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

AJiredpanyvecKue BbIPaKeHHsI

ToxxnecTBeHHbIE TPEOOpPa30BaHUsl BBIPAKEHHM, COAEpKAUIUX KOpPEHb n-U
cteneHd. ToxaecTBeHHbIE MpeoOpa30BaHUsl BhIPAKEHHUM, CONEPIKALUX CTENEHB C
palMOHAJIbHBIM [TOKA3aTEJIEM.

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

YpaBHeHUS U HEPABEHCTBA

bukBaapatsasie ypaBHeHUs. [IpuMepbl TPUMEHEHHIT METOA0B PABHOCUIBHBIX
npeoOpa3oBaHuid, 3aMeHbl MEPEMEHHOM, TpadUyecKoro MeToja NpH pEeUIeHUU
ypaBHEHUM 3-i U 4-11 CTENICHEM.

Pemenue apoOHO-palMOHABHBIX YPaBHEHUH.

Peuienne cucrem ypaBHEHU C AByMs NIEPEMEHHBIMU. Penienne npocTenmmx
CUCTEM HENMHEWHBIX ypaBHEHHH ¢ JIByMs nepeMeHHbIMH. ['paduueckuii meron
pelIeHns CUCTEMBI HENMHEHWHBIX YPAaBHEHUU C IBYMs NepeMeHHbIMU. Cucrema
JBYX HEJIWHEWHBIX YpPaBHEHUW C JIByMs INEPEMEHHBIMM KaK MOJIENIb PEaJIbHOU
CUTYyaluu.

Hucnosble HepaBeHCTBA. PellieHue TMHENMHBIX HEPaBEHCTB. [oka3arenbcTBO
HEPABEHCTB.

KBanparneie HepaBeHCTBA ¢ OJHOM IEpeMEHHON. PemeHune KBaapaTHBIX
HEPABEHCTB Irpa)UUeCcKUM METOJOM M METOJIOM HMHTEpBajoB. MeTO/l MHTEPBAJIOB
JUISl pallMOHAJIBHBIX HEPAaBEHCTB. IIpocTeliine HepaBeHCTBA ¢ TapaMETPOM.

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

HepaBeHncTBO ¢ aByms IepeMeHHBIMM. PerieHue HepaBeHCTBA € AByMs
nepeMeHHbIMU. CHCTEMBI HEpPaBEHCTB C ABYMs MepeMeHHbIMHU. ['paduueckuii
METOJ] PEIIEHUS CUCTEM HEPABEHCTB C IBYMS IEPEMEHHBIMH.

DOyHKIUU

Oynkrusa.  CBoiictBa  QyHKOMA:  Hynd  (QYHKIIUH,  [OPOMEXKYTKH
3HAKOTIOCTOSIHCTBA (PYHKIIMHU, TTPOMEKYTKHA BO3pacTaHusi U yObIBaHUSA (PYHKIUH,
YETHBIC U HEYETHBIE (DYHKIMK, HaUOOJIbIlIee U HAUMEHbIIEe 3HaYeHUsT (PYHKIIUH.

KBagpatnunas ¢yHknus u €€ cBoictBa. Mcmonb3oBaHHE  CBOWCTB
KBaJpaTuyHOW  GyHKIMU I pemienust 3amad.  [loctpoenme  rpaduka
kBagpatuyHoi ¢yHkuuu. Ilonmoxkenune rpaduka KBagpaTMuHONW (QYHKIUU B
3aBHCUMOCTH OT €& Koo punuentos. 'papuku dyukumii y =ax2, y = a(x —m)’u y
= a(x —m)’ +n. lloctpoenne rpapukoB GyHKIMI ¢ TOMOLIBIO IIPEOOPA3OBAHUIA.

Hpo6Ho-nuHeiHas ¢pyukuus. UccnenoBanue GyHKINN.

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

YucsioBbIe MOCJIEI0BATEILHOCTH U IIPOIrPeCcCUm



[Tonsitue wuwcinoBod mocnenoBaTenbHOCTU. KoHeuHbIE W OECKOHEUYHBIE
nocienoBarenbHOCTH.  OrpaHudeHHass  MOCIEN0BAaTEIbHOCTb.  MOHOTOHHO
Bo3pactatomias  (yObIBaromiasi)  mocliieoBarebHOCTh.  CrnocoObl  3adaHus
MOCJIEIOBATENbHOCTH: ONUCATENbHBIA, TAOJWYHBIM, C MOMOUIBIO (HOPMYJIBI 7-TO
YJI€HA, PEKYPPEHTHBIN.

Apudmernueckas u reomeTpuueckass mnporpeccuu. CBoiicTBa YJICHOB
apupMETHUYECKOH U TeoMeTpuueckoil mporpeccuit. @DopMmyibl #-ro  YjeHa
apu(PMETUUECKON M reoMeTpuyeckor nporpeccuil. @opMysbl CyMMbl MEPBBIX 71
YJICHOB apu(PMETHUECKOM M TE€OMETPUYECKOM Mporpeccuii. 3aadn Ha MPOIICHTHI,
OAHKOBCKHE BKJIA/Ibl, KPEAUTHI.

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

Meron matematnueckon nHaykuuu. [Ipocreimume npumepsl.



I[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOTPAMMBI YUEBHOI'O
KYPCA «AJT'EBPA» HA YIJIYBJIEHHOM VYPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE PpPe3yJIbTATBI OCBOCHUS MPOTPaMMbl [0 MAaTEMaTHKE
XapaKTepU3yITCS B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W  HACTOSIIEMY POCCHUUCKOU
MaTe€MaTUKH, LEHHOCTHbIM OTHOUIEHHWEM K  JOCTH)KEHHMSIM  POCCHUICKUX
MAaTE€MAaTUKOB M POCCHICKONW MAaTEMATHUYECKOM IIKOJIbI, K HCIOJIB30BAHUIO ITUX
JOCTHKEHUW B IPYTUX HAyKaX U MPUKIAJAHBIX cepax;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBINIOJHEHHUIO 0053aHHOCTEN I'paXk/IaHWHA M pean3aliy ero
npaB, TMPEACTaBICHUEM O MaTeMaTHYeCKUX OCHOBaX (PYyHKIMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SIBICHUH, MPOLEAYP IPaKJAHCKOro 00IiecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHUIO ITHUECKUX MPOOIIEM, CBSI3aHHBIX
C NPAKTUYECKUM IPUMEHEHHEM JIOCTH)KEHUI HAyKH, OCO3HAHUEM Ba)KHOCTH
MOPAIBHO-3TUYECKUX MPHUHIUIIOB B IEATEIIBHOCTH YUYEHOTO;

3) TPyA0BOI0 BOCIIMTAHMS:

YCTaHOBKOM Ha AaKTMBHOE Yy4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTeMaTU4YeCKOM HalpaBICHHOCTH, OCO3HAHHEM BAa)XKHOCTH MAaTeMaTH4ECKOIro
o0pa3oBaHUs Ha TMPOTSHKEHMM BCEHM JKM3HM JJIsl yCHEIHON MNpodeccruoHaIbHOM
JESTENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MIOCTPOEHUEM MHIMBUYAIbHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTHYeCKOro BOCIIUTAHMSL:

CHOCOOHOCTBIO K SMOLMOHAIBHOMY M  3CTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEIICHHM, pacCyXICHUH, YMEHUIO BUACTH
MaTeMaTH4YECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTE HAYYHOIO MMO3HAHMS:

OpUEHTAlMel B JEATEIBHOCTM HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
NPEJICTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKA, MPUPOJBI U
oOmiecTBa, MOHUMAHUEM MaTeMaTHYeCKOM HayKu Kak cdepbl ueIOBEUYECKOM
NEATEIbHOCTH, JTANoOB €€ pa3BUTHUS M 3HAYMMOCTH [JIs Pa3BUTHA LIMBUJIM3AIUY,
OBJIQJICHUEM SI3BIKOM MATEMATHKHA M MAaT€MATHYECKOM KYJIBTYpPOH KaK CPEICTBOM
ITIO3HAHUSA MHPA, OBJIAJCHUEM HABBIKAMU MCCIIEN0BATENBCKON AEATEIbHOCTH;

6) ¢puzmueckoro Bocnutanus, GOpMHPOBAHMSA KYJIbTYPbI 310POBbSI U
3MOLMOHAJIBLHOIO 0JIaronoJay4ms:



TOTOBHOCTBIO TPUMEHSITh MaTeMaTHYEeCKHE 3HAHUS B MHTEpPECax CBOETO
3I0pOBbsl, BEIEHHS  3J0pOBOro  oOpa3a >KWM3HM  (3I0pOBOE  TUTAHUE,
cOQTaHCUPOBAHHBIM PEXUM 3aHATAA U OTAbIXa, peryjspHas ¢u3ndecKas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBbIKA peQIEKCUM, MNPU3HAHUEM CBOETO
MpaBa Ha OIMMOKY M TAKOTO K€ MpaBa JPyroro 4eJoBeKa;

7) IKOJIOTHYECKOT0 BOCITUTAHMS

OpUEHTaIlMel Ha NMPUMEHEHUE MAaTeMaTUYECKUX 3HAHUN JIJIsl PEeIIeHUs 3a/1a4
B 00JIACTM COXPAaHHOCTH OKPY>KAIOIIEH cpefpl, IUIaHUPOBAHUS IOCTYNKOB U
OLIEHKM HMX BO3MOXHBIX MOCJEACTBUM [Ji1 OKPYKAIOIIEeW Cpellbl, OCO3HAaHUEM
rJI00AJIBHOTO XapaKTepa dKOJOTUYECKHUX MPOOJIEM U MyTel UX PelIeHUs;

8) ajanTanuM K M3MEHSIOMIUMCS YCJIOBMAM COUMAJIBbHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSIX HEOMPEACIEHHOCTH, TMOBBIIMICHUIO
YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JAESITEIbHOCTh, B TOM YHUCJIE
YMEHHE YUYUTBCS Yy JPYTUX JIIOJIeH, MpUOOpeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHUS, HABBIKA W KOMITCTCHIIMH U3 OTBITA IPYTHX;

HEO0OXOJAMMOCTHIO B (DOPMUPOBAHMH HOBBIX 3HAHUM, (HOPMYIUPOBATH UIEH,
MOHSTHS, TUIOTE3bl 00 00BEKTAX U SIBJICHUSX, B TOM YHCII€ paHee HEU3BECTHBIX,
0CO3HaBaTh JACPUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MIAaHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYI0  CHUTYyallMiO, BOCHPUHUMATh
CTPECCOBYIO CUTYaIlMI0O KaK BBI30B, TPEOYIOIIUNA KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMbIC PEIICHHUS W JACUCTBUSA, (OPMYIHPOBATH M OICHUBATH PHCKH H
MOCJIEICTBUSA, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynbrare ocBOCHHS TpOTpaMMBbI 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1iero o6pazoBanus y o0yyaroierocst OyayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTePU3YIOITHECS OBJIaJICHUEM YHUBEPCATHHBIMA
MO3HABATEIbHBIMU  JIEUCTBUSAMH,  YHHUBEPCATbHBIMH  KOMMYHUKATUBHBIMU
JICUCTBUSIMH U YHUBEPCATHHBIMU PETYISATUBHBIMH JCHCTBUSIMHU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA
ba3oBble JJornueckue aeicTBUA:

BBIABJISITH U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKKM MAaTEMaTUYECKUX
OOBEKTOB, TIOHSATUW, OTHOIICHUH MEXAYy MOHATUSIMHU, (OPMYIUPOBATH
OTIpEJICIICHNSI TIOHSATHN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(BUKAIIIH,
OCHOBAHUS JIJIs1 000OIIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOMMOTO aHAJIN3a;



BOCIIpUHUMATh,  (opMynupoBaTh U  NPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTETbHBIE U OTPUIIATENIbHbIC, €IMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHbIE;

BBISBJISITh MAaTEMATHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUHS
B (akTax, JaHHBIX, HAOMIOJACHUSX W YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U IPOTUBOPEUNI;

JenaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX H
MHYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUEHUH 10 aHAJIOTUH;

pa3Ouparh J10Ka3aTeNbCTBA MAaTEMAaTHYECKUX YTBEPKIACHUU (MpsSMbIE U OT
MPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO JIOKA3aTEJbCTBA MAaTEMAaTHYECKUX
(bakToB, BBHICTpaMBaTh apryMEHTAIMIO, MPUBOAUTH NMPUMEPHl U KOHTPIPHUMEDHI,
MPUMEHSITh METOJI MaTEeMaTHYeCKOW WHIYKIIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyxaeHus;

BBIOMpATh CMOCO0 pemieHns y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  pelIeHUs, BbIOMpaTh HamOoJiee TMOAXONAIIMA ¢ Y4ETOM
CaMOCTOSITEJILHO BBIJICTICHHBIX KPUTEPUER).

Ba3oBble uccienoBarejibckme AeiCTBUS:

HCIIOJb30BaTh BOMPOCHl KAaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHUS,
dbopMyIupOBaTh  BOMPOCH,,  (QPUKCHUPYIOIIME  MPOTHBOpPEYHE,  MpodIiemy,
CaMOCTOSITEJIbHO yCTaHABJIMBaTh HMCKOMOE W JaHHOE, (pOpMHUpPOBATh THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIUI0, MHEHUE;

MPOBOAUTH IO CAMOCTOSITENIbHO COCTaBJIEHHOMY IUIaHYy 3KCIIEPUMEHT,
UCCJIEIOBAHWE TI0 YCTAHOBJIEHHWIO OCOOEHHOCTEH MAaTeMaTH4YeCKOoro OObeKTa,
3aBUCUMOCTEH 00BEKTOB MEXKy COOOMH;

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

MIPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHUE TMpOllecca, a TaKkKe BBIJBUTATh
MIPEIOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh  HEJIOCTATOYHOCTh M M30BITOYHOCTH HMH(POpPMALIUU, JTAHHBIX,
HEOOXOIMMBIX JJIsI PEIICHUS 3a/1auu;

BBIOMpaTh, aHAIM3UPOBaTh, CHUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
UHOOPMAITUIO PA3TUYHBIX BUJOB U (OPM MIPEACTABICHHUSI;

BbIOMpaTh (opmy mpencTaBieHUs UHGOPMAIMM M WILTIOCTPUPOBATH
peliaeMble 3a/1a4ud CXeMaMu, JuarpaMMaMu, MHOU TpauKoi U UX KOMOWHAIUSAMU;

OIICHUBATh HAAEKHOCTh MHPOPMAIIMU O KPUTEPUSIM, MPEAJIOKEHHBIM WU
c(hOpMYITUPOBAHHBIM CAMOCTOSITEIILHO.

KoMMyHuUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1elCTBUS



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeJIsIMU  OOIIEHUS, SICHO, TOYHO, IPAMOTHO BBIpaXKaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX W THCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS IO XOJy PCEUICHUS 3a/JayH,
KOMMEHTHPOBATh TIOJIYYCHHBIA PE3YNIbTAT;

B XOJIe OOCYXKJIEHHUS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYX IaeMOU TEMBI,
npoOyieMbl, pemaeMoil 3alayu, BBICKA3bIBATh WJEH, HAIEJICHHbIE Ha IOUCK
pEIICHMS, COIMOCTABIATh CBOM CYXICHHUS C CYXICHUSAMU IPYTHX YYACTHHKOB
auanora, oOHapy>KMBaTh Pa3IMYME U CXOACTBO MO3MIMH, B KOPPEKTHOH (opme
(bOopMyIUpPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

NPEJICTABIIATh PE3yJbTaThl PEIICHUs 3aJauM, IKCIIEPUMEHTA, UCCIEAOBaHMUS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (OpMaT BBICTYIUICHUS € YYETOM 3amad
MPE3eHTALNN U OCOOCHHOCTEN ayIUTOPHUH;

MOHUMATh M MCIOJIH30BaTh MPEUMYINECTBA KOMAHIHOW W WHAWBHUIYaJIbHOM
paboThl MpU pelIeHUH Y4YeOHBIX MaTeMaTHYEeCKUX 3a/lad, MNPUHUMATH LEhb
COBMECTHOH JESITeNbHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pPalOTHI,
pacmpenensiTs BUABI paboT, ITOTOBapHBAaThCs, OOCYXIaTh MPOILECC M PE3yNbTaT
paboThI, 0000IIaTh MHCHHUS HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B TPYIIOBBIX dopmax paboThl (00CYXaeHUs, 0OMEH MHEHHIA,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHATH CBOIO YacTh pabOTBHl W
KOOPJIIMHUPOBATh CBOM JCHCTBUS C IPYTUMH UYJICHAMH KOMAaHBI, OICHUBATH
KauecTBO pe3yJbTaTa M KauyeCTBO CBOETO BKJIaJa B OOMIMI pe3ynbTaT IIo
KPUTEPUSIM, CPOPMYITUPOBAHHBIM YUYACTHUKAMH B3aUMOJICHCTBUS.

PerynsiTuBHBIE YHMBepcaJbHbIe Y4eOHbIe NeliCTBHSA
Camoopranuzamnus:

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

CaMOCTOSITENILHO COCTaBJIATh IUIAH, aJTOPUTM pelIeHMs 3afaud (WIH €ro
4acTb), BBIOMpPATh CHOCOO pelIeHHs C YYETOM HUMEIOUIMXCS PECYpPCcOB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTHUPOBaTb M KOPPEKTUPOBATH BapPUAHTHI
pelieHui ¢ y4éToM HOBOM MH(POPMAITHH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

BJIAJIETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJISI IIpoLiecca U pe3yJibTaTa
pelIeHs] MaTeMaTUYEeCKOM 3a7aui, CAMOMOTHBALIUU U PEIICKCUY;

MPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IPH PELICHUU 33]1a4H,
BHOCUTh KOPPEKTHUBBI B JESATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSATEIBCTB,
HalIEHHBIX OLIMOOK, BBISIBJIEHHBIX TPYIHOCTEH;



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

BBIPAKATh 3MOLMU NPU H3YYEHHH MATEMaTUYECKUX OOBEKTOB U (DAKTOB,
JaBaTh YMOLIMOHAIIBHYIO OLIEHKY PELEHUs 3a/1a4u.

NPEAMETHBIE PE3YJIBTATBI

K xoniy o6y4yeHus B 7 kjiacce 00y4aromunics MOTYYUT CICITYIONTUE TTPEIMETHBIE
pe3yJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

PanmonanbHble ynca.

[TepexoauTh OT 0gHOW (HOPMBI 3aMMKMCH YUCEN K APYroi (mpeoOpa3oBHIBATH
JECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO JIPOOB).

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

[ToHuMaTh 1 OOBACHATH CMBICIT TTO3UIIMOHHOM 3aMUCH HATYPAJbHOTO YHCIIA.

CpaBHHBATh M YHOPSIAOUYNBATH PALIMOHAIBHBIE YUCIIA.

BrImiontHSATh, coYeTas YCTHBIE M MHChbMEHHBIE MPUEMBI, apu(MeEeTHUECKHe
JEUCTBHUS C PALMOHAIIBHBIMU YUCJIAMH, UCIIOJIb30BaTh CBOMCTBA YMCEII U MPABUJIA
JNEVCTBUH, MPUEMBI PALIMOHATIBHBIX BBIYUCIICHUM.

BpInonHATE 1€MCTBUS CO CTENEHAMU C HATYPAIbHBIMU MMOKA3aTEISMM.

Haxonuts 3HaY€HHsI YMCIIOBBIX BBIPAXKEHUM, COAEPXKAIIMX PalMOHAIbHbIC
yyclia M CTENEHUW C HaTypalbHBIM IIOKa3aTejeM, MPUMEHATH pPa3zHOOOpa3HbIC
CrocoObl ¥ TPUEMBI BBIYUCIICHHUS, COCTABJISATh U OI[EHUBATh YHUCJIOBBIC BHIPAXKEHUS
MIPU PEIICHUHU MPAKTUUECKUX 3aJ1ay U 3a/1a4 U3 APYrUX YUYEOHBIX MPEIMETOB.

OKpyrisiTh  uyMclia C 33JaHHOM TOYHOCTBIO, a TaKXKE II0 CMBICIY
IIPAKTUYECKOM CHUTyallud, BBIINOJHATh IPUKUIAKY U OLEHKY pe3yJibTaTra
BBIUMCIICHUH, OILICHKY 3HAYEHUM 4YHCIJIOBBIX BBIPAXKECHUH, B TOM 4YHUCIE TIpU
PEIICHUY MPAKTUYECKUX 3a/a4.

PemaTte TekcTOBBIE 3amauu apu(PMETHUECKUM CIIOCOOOM, HCIOIB30BATh
TaOJNHIIBI, CXEMBbI, YEpPTEXKH, IPYrHe CpPEACTBa TMPEACTABICHUS HaHHBIX IPHU
pelleHnu 3a7a4.

Pemate npakTHKO-OPUEHTHPOBAHHBIE 3aJ1a4M, CBSI3aHHBIE C OTHOILICHUEM
BEJIMYUH, MPOMOPUAOHAIBHOCTBIO BEJIUYHMH, MPOLECHTAMH, HWHTEPIPETUPOBATH
pe3yJIbTaThl PEUICHUs 3a7ad C yY4ETOM OTPaHUYEHUMN, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.



J1enmuMocCTb.

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

PacknaapiBaTh Ha MHOKUTENIU HATYpaIbHbIE YHCIIA.

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

HaxoauTe HamOoNbIIMK OOIIMI JEeTUTeIh M HauMeHbIllee 00Ilee KpaTHOe
Yyuces U UCIMOJIb30BaTh UX MPU PEIICHUH 3aa4, IPUMEHSTh anroput™ EBkiuna.

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

AJire0panyvecKue BbIPaKeHUsI

BripaxkeHust ¢ nepeMeHHbBIMHU.

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

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

Hcnonb3oBaTh  MOHATHE  TOXKIECTBA,  BBINOJIHATH  TOXIECTBEHHBIC
npeoOpa3zoBaHus BEIPAKEHUIM, TOKA3bIBATh TOXK/IECTBA.

MHOTO4JIEHBI.

Beimonuate  nmpeoOpa3oBaHus — IIEJIOTO  BBIPAXKEHUS B MHOTOWICH
MIPUBEJICHUEM TIOJIOOHBIX CJIATa€MbIX, PACKPBITHEM CKOOOK.

BolimonHaTh fefcTBUS (CI0KEHUE, BRIUUTAHNUE, YMHOXKEHUE) C OJHOWICHAMHU
¥ C MHOTOWICHAMHU, MPUMEHSTH (DOPMYIIbI COKPAIIEHHOIO YMHOKEHU (KBaApaT u
KyO CyMMBbI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTb KBaJIpaTOB, CyMMa U pPa3HOCTh
KyOOB), B TOM YHCJIC JUTsI YIIPOILIEHUS BHIYUCICHHM.

OcyliecTBIATh Pa3IoKEHUE MHOTOWIEHOB Ha MHOMXHUTEIH C TOMOIIBIO
BBIHECEHMS 32 CKOOKH OOIIEro MHOXXHTEJNSI, TPYIIUPOBKHU CllaraeMbIX, IPUMEHSIS
(bopMyJIBl COKPAIEHHOTO YMHOXEHUS.

[IpumensaTs nmpeodpa3oBaHusl MHOTOWICHOB JIJIsl PENICHHS PA3IMYHbBIX 33724
U3 MaTeMAaTUKH, CMEXXHBIX MPEIMETOB, U3 PEAIbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBa CTENMEHEH C HATypaJlbHBIMU TOKa3aTeJSIMU IS
peoOpa3oBaHUsl BEIPAKECHUH.

YpaBHeHUS U HEPABEHCTBA

PemaTte nuHeiHbIe ypaBHEHUS C OJHON MEPEeMEHHOW, NMPHUMEHssT MpaBuia
nepexo/ia OT UCXOJHOTO YpaBHEHHUsS K paBHOCUIILHOMY emy. [IpoBepsTh, sABIsIETCS
JIM YUCJI0 KOPHEM YpaBHEHHUS.

[TonOupaTes mnpuMepsl TAp YHUCEN, SBISIOMIUXCA PEIICHUEM JIMHEWHOTO
ypaBHEHUS C IBYMsI IEPEMEHHBIMHU.



CtpouTh B KOOPJIMHATHOW IJIOCKOCTH TpauK JIMHEHHOTO YpaBHEHHS C
JIBYMSl TIEPEMEHHBIMHU, TMOJB3YACHh TpaUKOM, MNPUBOAUTH TMPUMEPHI PEIICHUS
ypaBHEHUSI.

Pemate cucteMbl JByX JIMHEWHBIX YPAaBHEHUH C JBYyMS IEPEMEHHBIMU, B TOM
quciie rpaQuIecKu.

CocTaBnsaTe M pelmarb JMHEHHOE YPABHEHUE WM CHCTEMY JIMHEHHBIX
YpaBHEHUH 1O YCJOBHUIO 3a/layd, WHTEPHPETUPOBaTH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l NIOJIy4eHHbIN Pe3yJIbTaT.

DyHKUNHA

Koopnaunate! u rpaduku.

N3o0paxkath Ha KOOPAUHATHOM MPSIMOI TOUKHU, COOTBETCTBYIOIIHE 33/ IaHHBIM
KOOpJIMHATaM, Jy4Hd, OTPE3KU, HMHTEPBAJbl, 3aAMMCHIBATh YACIOBBIE IPOMEKYTKH Ha
anredpanvecKoM S3bIKE.

OtMmeyaTs B KOOPAMHATHON INIOCKOCTH TOYKH I10 3aJaHHBIM KOOpAUHATaM.

OyHKIUH.

Crpoutb rpaduku TMHEWHBIX (PYHKIUH.

OnuceiBaTh C TMOMOUIbIO (PYHKIMM W3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BpPEMsl, pPaCCTOSHUE, II€HA, KOJUYECTBO, CTOMMOCTb,
MPOU3BOAUTENLHOCTh, BpeMsi, 00BEM padOTHI.

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

[Tonumats rpadudeckuii cmocod MPeACTaBICHUS W aHalu3a WHGOpMAaINH,
U3BJIEKaTh U UHTEPIPETUPOBATH HHGOPMALINIO U3 TPa()UKOB PEaNbHBIX MPOIIECCOB
Y 3aBUCUMOCTEM.

Hcnonb3oBaTh CBOMCTBA (PYHKUMH [ aHaiu3a Trpa@UKOB peabHbIX
3aBUCUMOCTEeN (HyJau (QYHKIMH, NPOMEXKYTKHM 3HAKONOCTOSHCTBA (DyHKLHH,
IPOMEXYTKH BO3pacTaHusi U yObIBaHUs (GyHKIHUM, HaOOJbIIEe W HAUMEHbIIIEe
3HaYEHUA PYHKIUN).

Hcnonb3oBaTh rpauku AJisl KCCIE0BAHUS MPOIIECCOB U 3aBUCUMOCTEM, IPH
pelleHny 3aa4 U3 JPYTUX YYEOHbIX MIPEIMETOB U PEaIbHOM JKU3HU.

K xonity oOyuenus B 8 kj1acce oOy4aromuiicss moJIyduT CAEAYOUUe NpeIMETHbIC
pEe3yJIbTATHI:
YucJia 1 BbIYUCIEHUS
NppaunonanbHble YnCIa.
[ToHnmMath W WCOOJIB30BaTh TMPEACTABICHUS O PACIIMPEHUHA YHCIOBBIX
MHOKECTB.
CB00OHO OTepHUpOBaATh MOHATHUIMU: KBaJAPATHBIA KOPEHb, apu(PpMETHUCCKUN
KBaJIpaTHBI KOPEHb, UPPALIMOHATIBHOE YKCJIO, HAXOJIUTh, OIICHUBATh KBaJpaTHbIC
KOpHH, UCTIONB3ysd  TpU  HEOOXOAMMOCTH  KaJbKYJSATOD, BBITIOJIHATH



npeoOpa3oBaHusl BBIPAKEHUHN, COJEP)KAUIMX KBaJpaTHbIE KOPHHU, HCIOJIb3Yys
CBOMCTBA KOpPHEM.

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

Hcnonp30BaTh 3anucu OOJIBIIMX M MaJIbIX YHUCET C MOMOUIbIO JECATUYHBIX
npobeil u creneHed yucna 10, 3amuchiBaTh U OKPYTJISATH YHUCIIOBBIE 3HAUYEHMUS
PEaIbHBIX BEIUYUH C UCIIOJIB30BAHUEM PA3HBIX CUCTEM U3MEPECHUM.

J1enmuMocCTb.

CB0oOOHO omepupoBaTh IOHATHEM OCTAaTKa [0 MOAYJII0, IPUMEHSTH
CBOMCTBAa CPABHEHHM MO MOJYJIIO, HAXOJINUTh OCTaTKH CYMMBI U IIPOU3BEICHUS IO
JTAHHOMY MOJYJIIO.

AuiredOpanyeckue BbIpaKeHU s

JpoOHO-paliuOHaIbHbIE BBIPAXKECHHUSL.

HaxonuTte momycTUMble 3HAYEHUs MEPEMEHHBIX B APOOHO-paIllMOHATBHBIX
BBIPAKECHUSAX.

IIprMeHSAT, OCHOBHOE CBOMCTBO PAIIMOHAIIBHOM JIPOOH.

BoimonHaTe npuBeneHue anredpandyeckux Ipodeil Kk oOlemMy 3HaMeHaTesto,
CIIOKEHUE, YMHOKEHUE, JIeTICHUE alNredpandeckux apooei.

BBINIOHATH TOXKAECTBEHHBIE MPEOOPA30BAHMS PALIMOHATBHBIX BBIPAKEHUN.

[TpumensaTs npeoOpa3zoBaHUsl BEIPAXKEHHUM A7 PEIICHUS Pa3IMYHBIX 33]a4 U3
MaTEMaTUKH, CMEKHBIX [IPEAMETOB, U3 PEAJIbHON IPAKTUKH.

Crenenu.

[IppuMeHATP TOHATHE CTENEHW C LEJIBIM  IOKAa3aTelIeM, BBIIOIHATh
npeoOpa3oBaHus BEIPAXKEHHM, COIEPIKALINX CTENEHH C LENbIM TIOKa3aTeNeM.

HppauroHaabHbIe BBIPAXKECHUS.

HaxoauTe nonyctumele 3Ha4E€HHS IEPEMEHHBIX B BBIPAKECHUSIX, COAEPIKAIINX
apu(pMETUUECKUE KBAJAPATHBIE KOPHH.

Bremonusate npeoOpa3oBaHUsl HpPpalMOHANBHBIX BBIPAKEHUH, HCIONb3Ys
CBOMCTBA KOPHEM.

YpaBHeHUS U HEPABEHCTBA

Pemats kBafpaTHbIE ypaBHEHHS.

Pemars 1po6HO-palioHalIbHbIE YPABHEHHUS.

Pemate nuHEHHBIE ypaBHEHMS C IlapaMeTpamMH, HECJIOKHBIE CHUCTEMBI
JIMHEMHBIX YPABHEHUH C ITapaMeTpaMH.

[IpoBOAUTE HCCIIETOBaHKS YPABHEHUW M CUCTEM YPABHEHUM, B TOM YHCIIE C
NpUMEHEHHEM TrpapuuecKuX MpeAcTaBieHudl (yCTaHaBIMBaTh, HMEET JIU
YPaBHEHUE WJIM CUCTEMa YPaBHEHUW pELIEHUsS, €CIM HMEET, TO CKOJIBKO, U
npouee).



[lepexoauTh OT cioBecHOW (GOPMYIMPOBKH 3amauu K €€ anreOpamdecKoit
MOJEIM C TIOMOIIBK) COCTaBIICHUS YPABHEHUS WJIM CHUCTEMbl YpaBHEHHIA,
MHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ]auM MOJYyUYEHHBIN pe3yJbTar.

[IpumeHsATh CBOMCTBAa YMCIOBBIX HEPABEHCTB JJIsI CPABHEHUS, OLIEHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM M HMX CHUCTEMBI, /1aBaTh
rpauueckyr0 WUTIOCTPALlMI0O MHOXKECTBA pEIICHUH HEPABEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKIUU

[TonnMath ¥ MCHONB30BaTh (HYHKUIMOHAIBHBIE MOHATHS U SI3bIK (TEPMHUHBI,
CUMBOJIMYECKHE O0O03HAYEHMsI), ONPENENITh 3HaueHHe (YHKIMH MO 3HAYEHUIO
aprymMeHTa, OlpeAeaTh CBOMCTBA PYHKIMU N0 €€ rpaduKy.

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

K xonIity oOyuenus B 9 kj1acce oOy4aromuiicss MOJIyYuT CAEAYOUUe NPeIMETHbIC
pEe3yJIbTATHI:

Yucaa v BIYMCICHUA

CBOOOIHO ONEpUPOBATh MOHATHUSIMHU: KOPEHb n-M CTENEHHU, CTENEHb C
pallMOHAIBHBIM TMOKA3aTeJIeM, HaxXOAUTh KOPEHb K-l CTENEHU, CTENEHb C
pallMOHANIbHBIM TIOKAa3aTeJieM, HCIOb3Yysl MPU HEOOXOAMMOCTH KaJlbKYJISATOD,
IIPUMEHATH CBOWCTBA KOPHS /-1 CTETIIEHU, CTENICHH C PALIMOHAIIBHBIM ITOKA3aTEJIEM.

Hcnonb30BaTh NMOHATHE MHOMKECTBA JACHCTBUTEIBHBIX YMCEN IPU PEIICHUU
3a7a4, IPOBEJICHUU PACCYXKICHUMN U JOKA3aTEIbCTB.

CpaBHUBaTh M YNOPSAJOYMBATH JICUCTBUTEIBHBIC YHUCIA, OKPYIJISAThH
JNEUCTBUTEIILHBIE YHCIIA, BBINIOJIHATh MPUKUIKY PE3yJIbTaTa BBIYMCICHUM, OLICHKY
YUCJIOBBIX BBIPAKCHUMU.

AuredpanvecKue BbIPpaKeHUA

CB0OOIHO oOmEepUpOBaTh MOHATHEM KBAJPATHOTO TPEXUICHA, HAXOIUTh
KOPHU KBaJpPaTHOTO TPEXWICHA.

PacknanpiBaTh KBaJIpaTHBIN TPEXUIICH HA JIMHEWUHBIE MHOXKUTEIH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE W KBaJApATHBIE ypPaBHEHUSA, YPAaBHEHHS, CBOISIIMECH K
HUM, APOOHO-paIMOHAIIbHBIE YPABHEHHUSI.

PemaTte Hec0KHBIE KBaJpaTHbIE YPABHEHUSI C TAPAMETPOM.

Pemate nuHEHBIE HEpPABEHCTBA, KBAJpPAaTHBIC HEPABEHCTBA, HMCIOJb30BaTh
METOJ WHTEPBAJIOB, M300pakaTh PEIICHHE HEPAaBEHCTB HA YHCIOBOW MPSMOH,
3aIMChIBATh PELICHUE C IOMOIIBI0 CUMBOJIOB.

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

Pemats HECIOKHBIE CUCTEMBI HEJIMHEWHBIX YPABHEHHUM C TAPAMETPOM.



[IpumeHsATh METOABl PABHOCHIBHBIX MPE0OpPa30BaHMM, 3aMEHBI ITEPEMEHHOM,
rpaduyecKoro MeToAa MpH PelIeHUH YpaBHEHUH 3-11 U 4-1 cTereHe.

Pemate  cucTeMbl  JIMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEpPABEHCTB,
BKJIIOYAIOIINE KBAJpPaTHOE HEPABEHCTBO, H300pakaTb pEIIEHHWE CHUCTEMBI
HEpaBEHCTB Ha YMCIIOBOM NPSIMOM, 3alIMChIBATh PEIEHUE C IOMOLIBIO CHMBOJIOB.

Pemiatb ypaBHEHHs, HEPABEHCTBA W HUX CHCTEMBbI, B TOM 4YHUCJIE C
OTrpaHUYECHUSIMH, HAIPUMED, B LEJbIX YHACTAX.

[IpoBOAUTE HCCIIETOBaHNS YPABHEHUW M CUCTEM YPAaBHEHUM, B TOM YHCIIE C
NpUMEHEHHEM TrpapuuecKux MpeAcTaBieHudl (yCTaHaBIMBaTh, HMEET JIU
YPAaBHEHHE WM CHCTEMA YPAaBHEHUW pPEIICHUS, €CIIM UMEET, TO CKOJbKO, U
npouee).

Pemiath TEKCTOBBIE 3ajayM alreOpavdeckKuM CIOCOOOM C TOMOIIBIO
COCTAaBJICHHSI YPAaBHEHUI, HEPABEHCTB, UX CHCTEM.

Hcnonp30BaTh ypaBHEHHS, HEPABEHCTBA M HMX CHUCTEMBI ISl COCTABJIEHUSA
MAaTEMaTU4YECKOW MOJEIM pEAIbHOM CUTyallud WU IPUKIAJHOW 3aJauy,
MHTEPHPETUPOBATH NOJYUECHHBIE PE3YJIBTATHI B 33JAHHOM KOHTEKCTE.

Yucii0BbIe MOCTEAOBATEIBHOCTH U IIPOTPeCcCHH

CB0OOOIHO oOmepupoBaTh TMOHITHSAMHU: 3aBHUCUMOCTb, (YHKIHS, Trpaduk
byHKUMH, TpsMas TOPONOPLHUOHAIBHOCTb, JIMHEWHAss (QyHKUUS, OOpaTHas
MPONOPLIUOHATIBHOCTD, Mapadoia, runep0osia, KyCOuHO-3alaHHast PyHKITUS.

UccnenoBarh pyHkImio o € rpaduky, ycTaHaBIMBATh CBOMCTBA (yHKIIHIA:
0o0JacTh oOmpeneraeHusi, MHOXKECTBO 3HAUYECHHM, HYyJIM (YHKIHUH, MPOMEXYTKH
3HAKOMOCTOSIHCTBA, TPOMEXYTKHM BO3pacTaHuss M YObIBaHUs, 4YETHOCTb U
HEYETHOCTb, HANOOJIbLIIEE U HAUMEHBIIEE 3HAYEHUS, ACUMIITOTBHI.

Pacno3naBaTth kBagpaTuuHyro QYHKIUIO IO (opMmysie, IPUBOAUTH MPUMEPHI
KBaIpAaTUYHBIX QYHKUIMN U3 peaabHOU KU3HU, PU3UKHU, TEOMETPUHU.

Onpenensate noynoxeHue rpaduka KBaJApaTUYHOW (PYHKIMU B 3aBUCUMOCTH
oT €€ K03 (DUITUEHTOB.

Crpouts rpaguk KBagpaTWUYHOW  (YHKIMH, ONMCHIBAaTh  CBOMCTBA
KBaJpaTUYHOU (PyHKIMH 10 €€ rpaduky.

Hcnonb30BaTh CBOMCTBA KBAAPATUUHOW (PYHKIIMM JIJIs1 PEIICHUS 3a1a4.

Ha npumepe kBaapatuyHOW (PyHKIIMU CTPOUTH rpaduk GpyHkumu y =af(kx +
b) + ¢ ¢ momotbo MpeodpazoBanuii rpaduka GyHKIUN y=f(X).

WNnmroctpupoBaTh € TMOMOIIBIO TIpaduka peanbHYI0 3aBUCHUMOCTb WM
MPOLIECC M0 UX XapPAKTEPUCTUKAM.

Apudmerndeckasi U reoMeTpHUYECKasi POrpeccCuu

CB060OHO ONEpUPOBATH MOHATUSAMU: TIOCIEA0BATENbHOCTD, apudMeTndecKas
U TEOMETPHUYECKAs IPOIPECCHUMU.



3amaBaTh MOCIEAOBATEIBHOCTH pPa3HBIMH CIIOCOOAMU: OMNHMCATEIbHBIM,
TaOJIMYHBIM, C IOMOIBIO0 (POPMYIIBI #-T'O WIEHA, PEKYPPEHTHBIM.

BbIMONHATL  BBIYMCIEHHUST C  HCMIOJIb30BaHHEM (OpPMYJ 7n-TO  4JieHa
apu(PMETUIECKON 1 T€OMETPUUECKON MTPOrPECCUil, CYMMBI IEPBBIX # YJIEHOB.

N300paxaTh WIEHbl IOCIEIOBATEIbHOCTH TOYKaMU Ha KOOPJIWHATHOU
IUIOCKOCTH.

Pemate 3agaun, CBA3aHHBIE C YUCIOBBIMHU MOCIIEIOBATEIBHOCTIMH, B TOM
YUCIIe 33J1a4M U3 PEaJbHOM KU3HM (C MCIOJIb30BAHUEM KaJIbKYJISITOPA, HU(PPOBBIX
TEXHOJIOTHH).

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

HMeTp npeAcTaBieHHe O CXOAUMOCTH NOCIEA0BATEIBHOCTH, YMETh HAXOAUTh
CyMMy O€CKOHEYHO YOBIBaroOIIel reOMeTpUUECKOI MPOTrpeCCHH.

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



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM undgpoBbie
Ne i/t P KoHnTposbHbI IIpakTHYeckue (g )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
e padoThl padoThI
pecypchl
. Y CJIA Y BEIYMCJIEHUS. " | bubanorexa LIOK
PannoHanbHble Yicia (HOBTOPEHHUE) https://m.edsoo.ru/7f41al2¢
5 OYHKIMHN. Koopaunatel u 17 | bu6nuoreka [JOK
rpaduku. OyHKIHH https://m.edsoo.ru/7f41al2c
3 AJITEBPAMYECKUE BBIPAXKEHU L. . bubmoreka [[OK
BeIpaxkeHus ¢ epeMeHHBIMU https://m.edsoo.ru/7f41al2c¢
4 YPABHEHU S U CUCTEMBI 0 . bubmorexa LOK
VYPABHEHWM. JIuneiinbie YpaBHEHHUSI https://m.edsoo.ru/7f41al2¢
s YNCJIA U BBIYMCJIEHUS. Cremnens ¢ . bubimnorexa LIOK
HATypPaJIbHBIM ITOKA3aTEIIEM https://m.edsoo.ru/7f41al2c
6 AJITEBPAMYECKUWE BbIPAXXEHU . 7 ) bubimnorexa [IOK
MHOTOYJICHBI https://m.edsoo.ru/7f41al2¢
7 AJITEBPAMYECKUWE BbIPAXXEHU . 14 { bubanorexa LIOK
DopMyIIEI COKPAIEHHOTO YMHOKEHHUS https://m.edsoo.ru/7f41al2¢
bu6nuoreka [JOK
8 UNCJIA 1 BBIUUCJIEHUSA. JenumocThb 10 https://m.edsoo.ru/7f41al2¢




but6mmoreka [JOK

9 ®YHKIUMW. Jluneiinas pyHKms 16 https://m.edsoo.ru/7f41al2c¢
YPABHEHU ! 1 CUCTEMBI but6mmoreka [JOK
10 VPABHEHUM. CucTeMbl THHEHHBIX 14 https://m.edsoo.ru/7f41al12c¢
ypaBHEHUH
. [TosTOpeHue, 06001IeHNE, g but6moreka [IOK
CHCTEMATH3AIAA 3HAHMIA https://m.edsoo.ru/7f41al2¢
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 136




8 KUIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE
HauMeHoBaHUe Pa3aeioB H TeM nudpoBbIe
Ne i/ P Konrpoasusl | IIpakTuueckue (upp )
NpPOrpaMMbI Bcero o0pa3oBaTejbHbIE
e padoThbl padoThI
pecypebl
| YPABHEHUS Y HEPABEHCTBA. 20 | Bubmuorexa TIOK
HepaseHcrsa https://m.edsoo.ru/7f41al12c¢
5 YUCJIA U BBIYUCJIEHUS. Kpanpatnsiii " | bubmmotexa LIOK
KOpEHb https://m.edsoo.ru/7f41al2c
; VPABHEHU S Y HEPABEHCTBA. " | bubnmoreka [IOK
KBaaparhbie ypaBHeHus https://m.edsoo.ru/7f41al2c
A AJITEBPAMYECKUE BbIPAXKEHUS. 7 | bubmiorexa [IOK
JIPOGHO-PAIHOHATBHBIE BHIPAKCHUS https://m.edsoo.ru/7f41al2c
s YPABHEHMS Y HEPABEHCTBA. o | bubmiorexa IOK
JIPOGHO-PAIHOHATBHBIE YPABHEHHS https://m.edsoo.ru/7f41al2¢
but6mmoreka [{OK
6 ®YHKIHUH 15 1 https://m.edsoo.ru/7f41al2c
AJITEBPAMYECKUE BbIPAXEHUS. Bubmuorexa TIOK
7 o — 14 https://m.edsoo.ru/7f41al12c¢
bubnuoreka [JOK
9 [ToBTOpEHME, 0000IICHHE, 10 1 but6mmoreka [JOK

cHCTeMaTHu3alus 3HaHUH




https://m.edsoo.ru/7f41al2c

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136




9 KJIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
Ne HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
Konrpoiasbusie | IlpakTuyeckue
n/n NpOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
1 OYHKINN 25 1
5 YPABHEHUS U HEPABEHCTBA. s . Bubmmorexa [IOK
KBaipaTHbIE HEpABEHCTBA https://m.edsoo.ru/7f41al2c
3 YPABHEHWS 1 HEPABEHCTBA. 55 | Bubmorexa [IOK
VpaBHEHHMs1, HEPABEHCTBA U UX CUCTEMBI https://m.edsoo.ru/7f41al2¢
4 YUCJIOBBIE IIOCJIEJJOBATEJILHOCTH 55 | bubmorexa [IOK
N ITPOT'PECCHUU https://m.edsoo.ru/7f41al2¢
s AJITEBPAMYECKUE BBIPAXKEHU . . | bubimoreka LIOK
CTemneHs ¢ palMoOHATBHBIM TTOKa3aTeaeM https://m.edsoo.ru/7f41al2¢
6 [loBTOpeHue, 0606IIeHNE, CHCTEMATH3AIMS Y | bubnunorexa LIOK
3HAHUU https://m.edsoo.ru/7f41al2¢
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 0







IHOYPOYHOE IIJTIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos Jara DJIeKTPOHHbIE
T
nmuppoBbIe
Ne ni/m Tema ypoka Kontposbubie | IlpakTuueckue | H3Yy4YE€HH
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI A
pecypchl
1 [ToBTOpenue. PauroHaibHbIE YKCIIa 1
[ToBTOpenue. CpaBHeHue, bu6nuorexa [IOK
5 yIOPSAI0YMBAHNE U apH(PMETHIECKUE 1 https://m.edsoo.ru/7f41al12¢
JIEHUCTBHUS C palliOHAIbHBIMU
yHCclIaMu
[ToBTopenue. Yucnopas npsiMasi, Bu6mmorexa [HOK
3 MOZIYITh YHCTa 1 https://m.edsoo.ru/7f41al2c¢
IToBTOpenue. [IpouenTsl, 3anucs bub6muoreka [IOK
4 MIPOIICHTOB B BUE IpoOU U 1podH B 1 https://m.edsoo.ru/7f41al2¢
BUJIE NIPOLICHTOB
ITosropenue. Tpu OCHOBHBIE 3a1a91 bubmorexa [IOK
5 Ha MPOLEHTHI 1 https://m.edsoo.ru/7f41al2c
ITosropenue. Tpu OCHOBHBIE 3a/1a91 but6moreka [IOK
6 Ha [POLEHTHI 1 https://m.edsoo.ru/7f41al2c
7 IToBTOpenue. PemeHne TEKCTOBBIX ! but6mmoreka [IOK
387124 apuMETHIECKIM CIIOCOG0M https://m.edsoo.ru/7f41al2c
8 [ToBTOpenue. Pemenue 3agau u3 1 bubnmoreka [JOK

peabHOM MPaKTHUKU Ha YacTH, Jpoou,
IPOLIEHTHI, IPUMEHEHUE OTHOLLIEHUI

https://m.edsoo.ru/7f41al2c¢




U TIPOTIOPIIHIA MPHU pEelIeHUH 3a/1a4

[ToBTOpeHue. Pemenue 3anay u3
peanbHOM NPaKTUKHU HA YacTH, APOOH,

but6mmoreka [{OK
https://m.edsoo.ru/7f41al2¢

9
NPOLIEHTHI, IPUMEHEHUE OTHOIIEHUI
Y IIPOIIOPILIMI MPH PEIICHUH 3a7a4
[ToBTOpenue. PeanbHbie bu6mmorexa [IOK
10 3aBHCUMOCTH; PEIICHHE 3a]a4 Ha https://m.edsoo.ru/7f41al2¢
JBUKEHHE, padOTy, MOKYIIKH, HAJIOTH
" KonrponbsHas paboTa 1o teme Bubnmorexa IIOK
"PaOHAbHbIE Yrcya" https://m.edsoo.ru/7f41al12¢
bubmoreka [JOK
12 Koopauuara Touky Ha nipsaMoi https://m.edsoo.ru/7f41al2c
but6mmoreka [JOK
13 HucnoBbie NPOMEKYTKH https://m.edsoo.ru/7f41al12c
but6mmoreka [{OK
14 HncnoBble IPOMEKYTKHU https://m.edsoo.ru/7f41al2¢
15 Paccrostnue Mexay AByMsl TOUKaMH brbmorexa LIOK
KOOPHHATHOI TIPSMOIt https://m.edsoo.ru/7f41al2¢
[IpssMoyronbpHas cucteMa KOOpIUHAT. bub6mmorexa [IOK
16 Abcuycca 1 opiuHaTa TOUYKH Ha https://m.edsoo.ru/7f41al2c
KOOPAMHATHOW IIOCKOCTH
[IpssMoyronbpHas cucTeMa KOOpIUHAT. bu6mmoreka [IOK
17 Abcmycca 1 opiuHaTa TOUYKHM Ha https://m.edsoo.ru/7f41al2¢c
KOOPAMHATHOW INIOCKOCTH
18 [Tpumeps! rpadukoB, 3aJTaHHBIX bu6nuoreka [IOK




bopmynamu

https://m.edsoo.ru/7f41al2c

Urenue rpaukoB peabHbIX

bubnnoreka [IOK

19 3ABHCHMOCTE https://m.edsoo.ru/7f41al2¢

20 @YHKIMOHAJIBHBIE 3aBUCUMOCTH
MEXly BEJINYMHAMHU
[onarue Gpynkuun. OyHKIUSA KaK

21 MaTeMaTH4YecKasi MOJEIb pealbHOrO
nporecca
[Tonsitue pynkiuu. OyHKIUSA Kak

22 MaTeMaTH4YecKasi MOJEIb PEalbHOrO
npouecca
[Tonsitne pynkumn. OyHKINS KakK

23 MaTeMaTH4YECKasi MOJIENTb PEATTbHOTO
nporiecca

24 OO6nacth onpesesieHust 1 00J1acTh
3HaYeHUN QYHKINU

’5 Ob6unacTh onpeneneHus U 00J1acTh
3HaYeHUN QYHKINU

26 CriocoOb1 3a1anust pyHKITHH

27 ['paduk pynkumm

)3 KoHnTponbHas pabora 1o Teme
"Koopaunars! u rpaduxu.dynkuun"
BripaxeHnue ¢ nepeMeHHBIMH.

29 3HaueHNe BhIPAKEHUS C
NEePEMEHHBIMU

30 BrIpaskeHue ¢ nepeMeHHbIMU.




3HadeHne BBIPAXXCHUA C
NEPEMECHHBIMU

BrIpaxenue ¢ nepeMeHHBbIMH.

31 3HaYEHUE BBIPAKECHUS C
NePEMEHHBIMU

1 [IpencraBneHue 3aBUCUMOCTH MEXTY
BEJIMYMHAMU B BUe GOpMyJIbl

13 [IpencraBneHue 3aBUCUMOCTH MEXTY
BEJIMYMHAMU B BUJIE (HOPMYIIBI

34 Beraucnenns o gpopmynnam

35 Brruncnenus no popmynam

36 YpaBHEHHE ¢ OIHOU NTEPEMEHHOM.
Kopens ypaBHeHUs

37 CBoiicTBa ypaBHEHHI C OJHOM
MIEPEMEHHOMN

13 CBolicTBa ypaBHEHU C OMHON
MIEPEMEHHOMN

39 PaBHOCWIIBHOCTB ypaBHEHUN

40 YpaBHEHME KaK MaTeMaTH4YeCKas
MOJIEJIb PEAbHOM CUTyallun

41 Hucno KopHER JIMHEWHOIO YpaBHEHUs

42 Yuciio KOpHEHR JIMHEWHOIO ypaBHEHUs

43 Penienne TekcTOBBIX 3a1a4 ¢
IIOMOILBIO JINHEWHBIX YPAaBHEHUU

44 JIuneiitHOe ypaBHEHUE, coaepKaliee
3HaK MOIYJIs

45 KonTponbHas pabora o temam




"BripaxkeHus ¢ nepeMeHHbIMU",
"JIuHeiiHble ypaBHEHUS"

CreneHsb ¢ HaTypaJIbHBIM

46
ToKa3aTeieM

47 CBolicTBa CTENEHU C HATYpaJIbHBIM
IOKa3aTelIeM

43 CBoiicTBa CTENEHU C HATYpalbHbIM
IOKa3aTelIeM

49 CBoiicTBa CTENEHU C HATYpalbHbIM
ToKa3aTeieM

50 3amnuch Ynciaa B JECITUIYHON
MMO3UITMOHHOMN CHCTEME CUHCIICHUS

51 3amnuch Ynciaa B JECITUIYHON
MO3UIIMOHHON CUCTEME CUHCIICHUS
Onuouwirensl. OgHOYIICH

52 crangaptTHoro Buaa. CTeneHnb
OJHOYJICHA
Onnounensl. OgHOYJICH

53 crangaptHoro Buaa. CTeneHb
OJHOYJICHA
MHuorounensl. MHoOroujaeH

54 cTa”zapTHoro Buja. CTeneHp
MHOTOYJICHa
MmuorounaeHsl. MHOTOYICH

55 craHgapTHoro Buaa. CTeneHb
MHOT'OYJICHA

56 CrokeHne ¥ BEIYUTAaHHUE

MHOI'O4YJICHOB




CrnoskeHne U BEIYATAaHHUE

57 1
MHOTOYJICHOB

53 CroskeHue ¥ BEIYUTaHHUE 1
MHOTOYJICHOB

59 YMHOXKEHIE U JCIICHHE MHOTOYJICHOB 1

60 VYMHOKEHHUE U [ICICHHE MHOIOYWICHOB 1

61 YMHOKEHHE U JIeJIeHuEe MHOT'OUJIEHOB 1

62 VYMHOXEHUE U IeJIEHUE MHOTOYWIEHOB 1

63 [IpeobpazoBanue 11€J10T0 BHIPAKECHUS |
B MHOT'OYJICH

64 [IpeoOpazoBanHue 11€7T0TO BHIPAKEHUS |
B MHOT'OYJICH

65 [IpeoOpazoBanHue 11€710T0 BEIPAKEHUS |
B MHOTOWIEH

66 KopHuu MHOTOUIEHA 1

67 Kopuu MHOrOUNEHA 1
ToxnaecTBo. ToxaeCTBECHHBIC

68 npeoOpa3oBaHus aNreOpanyecKux 1
BBIPAKCHUI
ToxnectBo. ToxxnecTBEHHBIE

69 npeoOpa3oBaHus anredpandeckux 1
BBIPAKCHUM
ToxnectBo. ToXAEeCTBEHHEIE

70 npeoOpa3oBaHus anredpandyeckux 1
BBIPAKECHUM

71 ToxnectBo. ToXIEeCTBEHHEIE 1

npeoOpa30BaHus aNTeOPanIeCKUX




BBIPAKECHH M

ToxnectBo. ToXIEeCTBEHHEIE

72 npeoOpa3oBaHus aNreOpandecKux
BBIPAKECHUI

73 Jloka3aTenbCTBO TOXKJIECTB
KonrponsHas pabora no Temam

74 "CremneHp ¢ HaTypaJIbHBIM
nokazareiiem", "MuorowicHs!"

75 KBaznpaT cyMMBI U KBaipaT pa3HOCTH
JIBYX BBIPaXCHUU

76 KBaznpaT cyMMBbI HECKOIBKUX
BBIPAKECHH M

77 Ky6 cymmblI 1 Ky pazHOCTH ABYX
BBIPAKCHUI

73 Pa3HocTh KBajpatoB AByX
BBIPAKCHUI

79 [IpousBenenue pasHOCTU U CyMMBI
JIBYX BBIPaXKCHUU

20 ITpousBeneHne pasHOCTH U CyMMBI
JIBYX BBIpaXKCHUU

21 CymMma u pazHOCTh KyOOB JIBYyX
BBIPAKECHUI

%) CyMmMa 1 pa3HOCTb KyOOB JIBYX
BBIPAKCHUI

23 Pa3znoxxenne MHOrouneHa Ha
MHOKUTENIN

84 [IpousBeneHre pa3HOCTU CyMMBI




JIBYX BBIpaXXEHH, CyMMa U pa3HOCThb
KyOOB JIBYyX BbIpaKeHH

PasnoxxeHne MHOroujieHa Ha

85
MHOKHTEIIH

26 BriHecenne 0011eT0 MHOMKHTENS 32
CKOOKH

87 Meroa rpynnupoBKu
KoHTponbHas pabora 1o Teme

88 "®opMyJIbl COKpAILIEHHOTO
YMHOKEHHS"

29 JenmumocTs 1ienbix yucel. CBoMcTBa
JIETUMOCTH

90 JenmumocTs 1ienbix yucel. CBoMcTBa
JIEIMMOCTH

91 IIpocTsle U cOCTaBHBIE YUCA.
YéETHpIe M HEUETHRIC YK CIa

9 [Ipusnaku nenumoctu Ha 2, 4, 8, 5, 3,
6,9,10,11

93 [Ipusnaku genumocT Ha 2, 4, 8, 5,
3,6,9,10, 11
[Ipu3HaKku AETMMOCTH CYMMBI U

94 MPOMU3BEACHUS LEJIBIX YUCET TIPU
pelIeHnH! 3a1a4
HaunOonpimii o0muii 1enuTens U

95 HauMeHblllee o0l1ee KpaTHOE JBYX
qucen

96 B3aumno npoctsie yncna




Anroput™m EBkiupa. Jlenenue ¢

97 1
OCTaTKOM
98 CpaBHeHUS 1IENbIX YHCET 10 MOJTYJIO |
HaTypalbHOTO YuCIIa
99 JIuneiinas QyHkuus, e€ cBoiicTBa 1
100 Jluneitnast pyHKIMs, €€ cBOMCTBa 1
101 Jluneitnas QyHkuus, e€ cBoiicTBa 1
102 ['padux nuHEIHHON QYyHKITUN 1
103 I'padux nmuHeHOM QyHKIIH 1
104 I'padux nuHeiHOM QyHKINH 1
105 ['paduk nuHEHON GyHKIIMH 1
106 I'padux hyHKIHH Y = | X | 1
107 I'padux pyHKIMN y = | X | 1
108 I'padux pyHkumm y = | X | 1
109 I'padux pyHKIUM Y = | X | 1
110 Kycouno-3anannpie GyHKIIMHA 1
111 Kycouno-3amannbie GyHKINU 1
112 Kycouno-3anannbie GyHKINU 1
113 Kycouno-3ananusie pyHKIun 1
114 KoHnTponbHas pabora 1mo Temam |
"Ilenumocts", "Jluneinas GpyHkuumsa"
115 VYpaBHeHME ¢ ABYMsI IEPEMEHHBIMU 1
116 YpaBHeHHE C IBYMS [IEPEMEHHBIMU 1
117 ['padux nmuHEHHOTO YpaBHEHHSI C |
JIBYMsI IEpEMEHHBIMU
118 ['padux nmuHEHHOTO YpaBHEHHSI C 1




ABYMs IICPCMCHHBIMHA

119

CucTeMbl TUHENHBIX YPABHEHUH C
JBYMsI [IEPEMEHHBIMU

120

Cucrempl TUHENHBIX YPAaBHEHUHN €
JBYMsI [IEPEMEHHBIMU

121

I'paduyeckuit MmeTos pereHus
CUCTEMBI JINHEWHBIX YPAaBHEHUH C
JBYMsI [IEPEMEHHBIMU

122

I'padpuueckuii meton perieHus
CHCTEMBI JINHEHHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU

123

Pemenue cucteM TUHEHMHBIX
YpaBHEHUH C JIBYMsI IEPEMEHHBIMU
METOJIOM ITOJICTAHOBKH M METOJIOM
CIIOJKCHHS

124

Pemenne cucreM JTHHEHHBIX
ypaBHEHUH C ABYMS IEPEMEHHBIMHU
METOJIOM IOICTAHOBKH U METOIOM
CIIOKEHUS

125

Pemenne cucreM THMHEHHBIX
ypaBHEHUH C ABYMS IEPEMEHHBIMHU
METOJOM IOJCTAHOBKHA U METOJIOM
CJIOKEHHUS

126

Pemenune cucreMm JTHMHEHHBIX
ypaBHEHUH C ABYMS IEPEMEHHBIMHU
METOJIOM ITOJICTAHOBKH U METOJIOM
CIIOKEHHUS

127

Cucrema aByX JIMHEHHBIX YpaBHEHHUM




C IByMs TIEPEMEHHBIMH KaK MOJIeb
peaJIbHOM CUTyaIuu

KonTponbhas padota no teme

128 "CucreMbl JTMHEWUHBIX YpaBHEHUN" !

129 [ToBTOpenue u o6oodIIEHNE. |
Bripaxenus ¢ nepeMeHHbIMU

130 [ToBTOpenue u 0606menue. CTeneHp |
C HaTypaJIbHBIM NIOKa3aTeIeM
[ToBTOpenue u o6o0IIEeHHE.

131 OnHOYIEHBI U MHOTOYJICHBI. |
ToxecTBeHHbIE TPeoOpa3zoBaHUs
anredpanvdecKrx BhIPAKEHHM
[ToBTOpEeHHE 1 0O0OIICHHE.

132 DopMyIIbl COKpAIEHHOTO 1
YMHOKEHUS

133 [ToBTOpeHme u 0000IICHHE. 1
Koopaunate! u rpaduxu.

134 [ToBTOpeHme u 0000IICHHE. 1
Jluneitnast pyHKIMS 1 e€ cBOICTBa

135 Hrorosas koHTpoJbHAsA paboTa 1
[ToBTOpeHue u 0000IIeHNE. Pemenue

136 CUCTEM JIMHENHBIX YPAaBHEHUH C 1
IBYMSI IEpEMEHHBIMU

OBIIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME




8 KUIACC

KonuuyecTBo 4yacos DJICKTPOHHBIE
JlaTa
Ne uudposbie
Tema ypoka Kourpoasbnsie | IlpakTuyeckue | H3YUE€HH
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI s
pecypcbl
bu6nuoreka [JOK
1 HucnoBble HEPaBEHCTBA 1 https://m.edsoo.ru/7f41al12c
bu6nuoreka [JOK
2 CBoiiCTBa YHCIIOBBIX HEPABCHCTB 1 https://m.edsoo.ru/7f41al2c
but6mmoreka [JOK
3 CBoiicTBa YUCIIOBBIX HEPABEHCTB 1 https://m.edsoo.ru/7f41a12¢
but6mmoreka [JOK
4 JloKa3aTenbCTBO HEPABEHCTB 1 https://m.edsoo.ru/7f41al2c
s HepaseHcTBO ¢ nepeMenHoit. CTporue . bubsmorexa HOK
W HECTPOTHE HEPABEHCTRA https://m.edsoo.ru/7f41al2c
6 HepaseHcTBO ¢ nepeMenHoit. CTporue . bubnmorexa LLOK
U HECTPOTHE HEPABEHCTBA https://m.edsoo.ru/7f41al2c
CroxxeHue 1 YMHOXEHUE YHCIIOBBIX bubnmoreka [JOK
7 HepaBeHCTB. OlICHMBaHUE 3HAUYCHUS 1 https://m.edsoo.ru/7f41al2c
BBIPKECHUS
CiiokeHue 1 YMHOXEHUE YHCIIOBBIX bubnmnoreka [JOK
8 HepaBeHCTB. OlICHUBAaHUE 3HAUYCHUS 1 https://m.edsoo.ru/7f41al12c
BBIPAXKCHHS
9 [TonsaTue o pelieHn HEPaBEHCTBA € 1 bubmuorexa [[OK




OJHOM mepeMeHHO. MHOXKeCTBO
pelIeHU HEpaBEHCTBA

https://m.edsoo.ru/7f41al2c

Ilonsarue o PEeIICHUN HEPABCHCTBA C

but6mmoreka [{OK

10 OIHOU mepeMeHHO. MHOKeCTBO https://m.edsoo.ru/7f41al2c
pELIECHUI HEPaBEHCTBA
1 PaBHOCHIIbHBIE HEPABEHCTBA. bubmorexa [HOK
HepaBeHcTBo-ciieicTBue https://m.edsoo.ru/7f41al2c
bu6nuorexa [JOK
12 ‘IHCIIOBLIE IIPOMEAYTKH https://m.edsoo.ru/7f41al2¢
JInHeliHOEe HEPAaBEHCTBO C OTHOU bu6nuoreka [JOK
13 MIEPEMEHHON U MHOXECTBO €r0 https://m.edsoo.ru/7f41al12c
peleHni
14 Pemienye TMHEHHBIX HEPABEHCTB C bubmmoreka IIOK
OJIHOI TTEpeMEHHOI https://m.edsoo.ru/7f41al2¢c
15 PerieHue ITMHEHHBIX HEPABEHCTB C bubimorexa [IOK
OJIHOM MepEeMEHHOMN https://m.edsoo.ru/7f41al12¢
16 Pemenne nTMHEWHBIX HEPABEHCTB C bubnunorexa [IOK
OJIHOM ITepeMEHHOMN https://m.edsoo.ru/7f41al2¢
17 Cuctembl TUHEHHBIX HEPABEHCTB C bubmuoreka [[OK
OJTHOM TIEPEMEHHOM https://m.edsoo.ru/7f41al2¢
13 Cuctembl TUHEHHBIX HEPABEHCTB C bubnuorexa [IOK
OJTHO# MepeMEeHHOMN https://m.edsoo.ru/7f41al12¢
19 Perrennie TeKCTOBBIX 3a1a4 C bu6nuoreka [JOK

IIOMOIIIBIO JIMHEWHBIX HCPABCHCTB C




OJIHOU IIEPEMEHHOMN

https://m.edsoo.ru/7f41al2c

KonrponbHas pabora o reme

bubmuoreka [JOK

20 :
"HepapencTpa" https://m.edsoo.ru/7f41al2¢
bubnuoreka [JOK
21 KBaaparusie kopHH https://m.edsoo.ru/7f41al2¢
2 ApupMeTUUECKHiA KBaIpaTHBII Bu6mmorexa [IOK
KOpEHB 1 €T0 CBOHCTBA https://m.edsoo.ru/7f41al2c
Apu(pMeTHUECKHIA KBaApaTHBII budmiorexa IOK
23 . https://m.edsoo.ru/7f41al2¢
KOPEHb U €ro CBOMCTBA
ITonsiTHE MPPALIMOHATIBHOTO YHCIIA. bu6muoteka [IOK
24 [elicTBUs ¢ HppallMOHATILHBIMU https://m.edsoo.ru/7f41al2c
YUCTaMH
55 CBoiicTBa JA€WCTBHI ¢ bu6mmorexa [IOK
HPPAIHOHATHBIMH THCIAMH https://m.edsoo.ru/7f41al2¢
2% CBoiicTBa JA€WCTBHI ¢ Bubmmorexa [IOK
MPPALHOHATHBIMH THCIAMH https://m.edsoo.ru/7f41al2¢
7 CBoiicTBa AEWCTBHI C Bubmuorexa [IOK
MPPALMOHATEHEIMHA THCIAMH https://m.edsoo.ru/7f41al2¢
bubmoreka [JOK
28 CpaBHeHHE HPPALMOHATIBHBIX YHCENT https://m.edsoo.ru/7f41al2¢
but6mmoreka [JOK
29 CpaBHeHHe UPPALMOHAIBHBIX YHCE https://m.edsoo.ru/7f41al2c




MHOX€ECTBO HeﬁCTBHTCHBHBIX YUCCII.

but6mmoreka [JOK

30 [IpencraBienus o pacIIMPEHUSIX https://m.edsoo.ru/7f41al2c
YHCJIOBBIX MHOKECTB
JlonmycTuMble 3HaYEHUS EPEMEHHBIX bubmuotexa [JOK

31 B BBIPAKCHUAX, COJCPKALLNX https://m.edsoo.ru/7f41al12¢
apudmeTnyecKkue KBaJpaTHble KOPHU
JomycTuMble 3HaYEHUS IEPEMEHHBIX bubnuotexa [JOK

32 B BBIPAXKCHUSAX, COAECPIKALUX https://m.edsoo.ru/7f41al2c
apudMeTUYECKHE KBaJIpaTHbIE KOPHU
ToxaecTBeHHbIE TpeoOpa3zoBaHUs bubnnorexa [JOK

33 BBIPXKEHUM, COAECpIKAITUX https:/m.edsoo.ru/7f41al2¢
apudMeTUYECKHe KBaJIpaTHbIe KOPHU
ToxaecTBeHHBIE peoOpa3oBaHUs bubnmoreka [JOK

34 BBIPAXKEHUI, COIEPKALUX https://m.edsoo.ru/7f41al2¢
apudmeTHyeCcKre KBaJIpaTHbIE KOPHU
ToxaecTBeHHbIE TpeoOpa3oBaHms bubnmnoreka [JOK

35 BBIPAXKEHUM, COJIEPKAITUX https://m.edsoo.ru/7f41al2c
apudmeTHyecKre KBaJIpaTHbIE KOPHU
ToxxnecTBeHHBIC TTPeoOpa30BaHMS bubmuorexa [[OK

36 BBIPAXKEHH, COAEPKALTUX https://m.edsoo.ru/7f41al2c
apudmeTHyecKue KBaJpaTHbIE KOPHU

37 KoHTponbHas paboTa 1o Teme bubmmoreka [IOK
"KBaapaTHBbIit KOpeHD" https://m.edsoo.ru/7f41al2c

but6mmoreka [{OK
38 KBaznparHoe ypaBHeHHE https://m.edsoo.ru/7f41al2c
39 dopMyia KopHEH KBaJpaTHOTO bubmuorexa [JOK

ypaBHeHus. KonnuecTso




JNEHCTBUTENBHBIX KOpHEH
KBaJIpaTHOTO ypaBHEHUS

https://m.edsoo.ru/7f41al2c

dopMyIta KOpHEN KBaJPATHOIO
ypaBHeHus1. KonnuectBo

but6mmoreka [{OK
https://m.edsoo.ru/7f41al2c

40 JIEMCTBUTEIIBHBIX KOPHEN
KBaJPaTHOI'O YPABHEHUS
dopmyra KOpHE KBaJpaTHOTO bubmuoteka [IOK
ypaBHeHus1. KomnuectBo https://m.edsoo.ru/7f41al12c¢
H JIEHCTBUTEIIBHBIX KOpHEN
KBaJPaTHOTO YPaBHEHUS
®opMyita KOpHEH KBaJpaTHOIO bu6mmoreka [IOK
ypaBHeHus1. KomnuectBo https://m.edsoo.ru/7f41al2¢
42 JIEHCTBUTEIILHBIX KOPHEN
KBaJPaTHOTO YPaBHEHUS
bubmuoreka [JOK
43 Teopema Buera https://m.edsoo.ru/7f41al2c
bu6nuoreka [JOK
44 Teopema Buera https://m.edsoo.ru/7f41al12c
YpaBHEHUS, CBOAUMBIE K JTUHEUHBIM bu6nuoreka [JOK
45 YPaBHEHUSIM WJIH K KBaJPaTHBIM https://m.edsoo.ru/7f41al12c
ypaBHEHUSIM
VYpaBHeHUs, CBOJAUMBIEC K TUHEUHBIM but6mmoreka [JOK
46 YPaBHEHUSAM WIH K KBaIpPaTHBIM https://m.edsoo.ru/7f41al12¢
YpaBHEHUSIM
47 KBaJpaTHOE ypaBHEHHE C brbmorexa LIOK

napaMeTpoM

https://m.edsoo.ru/7f41al2¢




Pemienune kBagpaTHBIX YpaBHEHUH €

but6mmoreka [JOK

48 '
napaMeTpamMu https://m.edsoo.ru/7f41al2¢

49 Pemenue kBapaTHBIX ypaBHEHUH C bubnunorexa [IOK
napaMeTpamu https://m.edsoo.ru/7f41al12¢

50 PereHre KBapaTHBIX YpaBHEHHUIA, bubnunorexa [OK
COJIepKAIUX 3HAK MOJTYJIS https://m.edsoo.ru/7f41al2c¢

51 PerieHre KBapaTHbIX YpaBHEHUI, bubuorexa [IOK
COJICpKAIUX 3HAK MOJTYJIS https://m.edsoo.ru/7f41al2c¢

5 YpaBHEHUE KaK MaTeMaTH4YeCKast bubnuorexa [IOK
MOJIENb pEaIbHOM CUTYaIlH https://m.edsoo.ru/7f41al12¢

53 Pelenne TeKCTOBEIX 3a7a4 C bubmorexa LIOK
HOMOIIBIO KBaJPATHBIX YPaBHEHUI https://m.edsoo.ru/7f41al2c

54 KonTponbHas padoTa 1o Teme bubnnoreka IIOK
"KBanpaTHble ypaBHEHUS" https://m.edsoo.ru/7f41al2¢

but6mmoreka [JOK
55 ParnmmonanbHbIe BBIpaXEHUS https://m.edsoo.ru/7f41al2¢c

56 ToxnecTBeHHbIC IPEOOpa3OBAHMS bubnroreka [JOK
paIMOHATBHBIX BBIPAKCHUI https://m.edsoo.ru/7f41al2¢

57 ToxaecTBeHHBIE TpeoOpa3oBaHUs bubnuorexa [IOK
paIMOHATILHBIX BBIPAKCHUI https://m.edsoo.ru/7f41al2c

Tox/IeCTBeHHBIC TPeOOpa30oBaHNUs bubmmorexa LIOK
58 https://m.edsoo.ru/7f41al2¢c

palOHAJIIBHBIX BLIpa)KeHI/Iﬁ




ToxxaecTBeHHbIe peoOpa3zoBaHus

but6mmoreka [JOK

59 :
paIMOHAIBHBIX BBIPAKEHUI https://m.edsoo.ru/7f41al2c
Anrebpandeckas 1po0b. JlomycTumbie bubmuotexa [JOK
60 3HAa4YEeHMsI IEPEMEHHBIX B IPOOHO- https://m.edsoo.ru/7f41al2c
paIOHATbHBIX BBIPAKEHUAX
Anrebpandeckas 1po0b. JlomycTumbie bubnuotexa [JOK
61 3HAUYEHMsSI IEPEMEHHBIX B JPOOHO- https://m.edsoo.ru/7f41al2¢
paIOHATBHBIX BBIPAKECHUSIX
Anrebpanyeckas qpoob. JlomycTrumeie bubnuorexa [JOK
62 3HAUEHUS TIEPEMEHHBIX B IPOOHO- https://m.edsoo.ru/7f41al2c
PaIMOHATHHBIX BBIPAKECHUSIX
63 OCHOBHOE CBOHCTBO aIreOpandeckoii bubmmorexa [IOK
apobu https://m.edsoo.ru/7f41al2¢
64 OcHOBHOE CBOMCTBO anredpanveckon bubmuorexa [[OK
apoou https://m.edsoo.ru/7f41al12¢
65 Ci10’k€HHE Y BBIYUTAHUE bubnnoreka LIOK
anredpandecKux apooeit https://m.edsoo.ru/7f41al2¢c
66 CrnokeHne ¥ BEIYUTAaHHE bubnunoreka IIOK
anreOpandeckux apodei https://m.edsoo.ru/7f41al2c
67 VMHOXEHHE U JIeJIEHUE bubnunoreka IIOK
anreOpandecKkux apodei https://m.edsoo.ru/7f41al2c
68 VMHOXEHHE U J€TIEHUE bubmmoreka LIOK
anreOpanyecKux JApooei https://m.edsoo.ru/7f41al2¢c
69 VYMHOXEHUE U JIeJICHHUE bubmuoreka [JOK




anreOpanyeckux Apooeit

https://m.edsoo.ru/7f41al2c

Bo3Benenue anredpandeckoit 1podu B

bubmuoreka [JOK

70 CTeICHb https://m.edsoo.ru/7f41al2c

- KonTposbHas paboTa 1o teme BH6J.H’I0TGK3 LOK
" IpOBHO-PAIMOHATBHEIE BHIpAKEHHs" https://m.edsoo.ru/7f41al2c

bubmoreka [JOK

72 JpOGHO-palOHAIbHBIC YPAaBHCHHSL https://m.edsoo.ru/7f41al12c
Pemenue npoOHO-panioHaIbHBIX bubmuoreka [{OK

73 YPaBHEHUH, CBOIALLUXCA K JTUHEUHBIM https://m.edsoo.ru/7f41al2c¢
YpaBHEHUSIM
Pemenne npoOHO-paninoHaTBHBIX but6mmoreka [{OK

74 YpaBHEHHIA, CBOJSAIINXCS K THHEHHBIM https://m.edsoo.ru/7f41al2¢
YpaBHEHUSIM
Pemenue npoOHO-paniioHaIbHBIX but6mmoreka [{OK

75 YpaBHEHUH, CBOJAIIUXCS K TUHEUHBIM https://m.edsoo.ru/7f41al2c
ypaBHEHUSM
Petenue nqpoOHO-paniioHaIbHBIX bubmuoreka [JOK

76 YpaBHEHUH, CBOJAILIUXCA K https://m.edsoo.ru/7f41al2c
KBaIPAaTHBIM ypaBHEHUSIM
Permenne npoOHO-paliioOHATBEHBIX bubmmoreka [JOK

77 ypaBHEHH, CBOASAIINXCS K https://m.edsoo.ru/7f41al2c¢
KBaJPAaTHBIM ypaBHEHUSIM
Pemenne npoO6HO-palinoOHATBHBIX bubnmnorexa [JOK

78 YPaBHEHUH, CBOJAILUXCA K https://m.edsoo.ru/7f41al2c¢
KBaJPaTHBIM ypaBHEHUSIM

79 Pemenue qpoOHO-panioHaIbHBIX bubnuorexa [{OK




YpaBHEHUN METOJIOM 3aMEHBI
MepEMEHHOI

https://m.edsoo.ru/7f41al2c

Pemenne npoO6HO-palinoOHATBHBIX

but6mmoreka [{OK

80 YPaBHEHUN METOJIOM 3aMEHBI https://m.edsoo.ru/7f41al2c
MEPEMEHHOMN
Pemenne npoOHO-palinoOHaIbHBIX bu6mmorexa [IOK

81 YpPaBHEHUH METOJIOM 3aMEHbI https://m.edsoo.ru/7f41al2c
MEPEMEHHOMN
Pemenue 1poOHO-paioHaIbHBIX bu6mmorexka [IOK

82 ypaBHEHUN METO/IOM 3aMEHBI https://m.edsoo.ru/7f41al2c
MIEPEMEHHOMN
Pemenne TekcTOBBIX 3a7a4 C bu6nuoreka [JOK

83 MOMOIIBIO IPOOHO-PAIIIOHAIBHBIX https://m.edsoo.ru/7f41al2¢c
ypaBHEHUH
Penrenuie TeKCTOBEIX 3a/1a4 C but6mmoreka [JOK

84 MOMOIIBIO IPOOHO-PAITMOHATBHBIX https://m.edsoo.ru/7f41al2¢
ypaBHEHUH
Pemenne TeKCTOBBIX 3a71a4 C but6mmoreka [{OK

85 MTOMOIIBIO TPOOHO-PAITMOHAIBHBIX https://m.edsoo.ru/7f41al2¢
ypaBHEHUH
Pemrenmne TekCTOBBIX 3a71a4 C but6mmoreka [{OK

86 MOMOIIbIO IPOOHO-PAIIIOHATBHBIX https://m.edsoo.ru/7f41al2c
YpaBHEHUH
Pemennie TeKCTOBBIX 3aj1a4 C bubmuoreka [JOK

87 MOMOIUIbIO IPOOHO-pAIIMOHATBHBIX https://m.edsoo.ru/7f41al2c
YpaBHEHUH

88 Pemenne TeKCTOBBIX 3aj1a4 C bubmmoreka [JOK

MOMOIIBIO IPOOHO-PAITMOHAIBHBIX




ypaBHEHUN

https://m.edsoo.ru/7f41al2c

['paduueckas HHTEpIIpETAIIS

bu6nuorexka [JOK

89 :
YPaBHEHHIA ¢ ABYMS TlepeMeHHBIMHU https://m.edsoo.ru/7f41al2¢

90 KouTposnbHast pabora o teme Bubmiorexa TIOK
" IIpo6GHO-AIMOHATBHEIE ypaBHEHHS" https://m.edsoo.ru/7f41al12¢
O0acTh ONpeaeICHNs K MHOXKECTBO Bubmmoreka IIOK

91 3HAueHHUiT QYHKIUH https://m.edsoo.ru/7f41al12¢
O0acTh ONpeaeIcHusT K MHOXKECTBO butmmoreka [IOK

92 3HAUeHHH (YHKLUH https://m.edsoo.ru/7f41al12¢

but6mmoreka [{OK
93 Crioco0sl 3aanust QyHKIHHA https://m.edsoo.ru/7f41al2¢c
but6mmoreka [{OK

94 I'padpux dynximn https://m.edsoo.ru/7f41al2¢
YreHne cBOMCTB (yHKIMU TIO €€ bub6mmorexa [IOK

95 rpaduky. [Tpumeps! rpaduxos https://m.edsoo.ru/7f41al2c
(GYHKIUH, OTpaKaIOUINX peabHbIC
TIPOIIECCHI
@DyHKINH, OTIUCHIBAIOUINE NPSAMYIO U bubnnorexa [JOK

96 00paTHYIO MPONOPIMOHATILHBIE https://m.edsoo.ru/7f41al2c
3aBUCUMOCTH, UX TpapuKu
@DyHKIMY, ONIUCHIBAIOIINE NPAMYIO U bu6mmorexa [IOK

97 00paTHYIO MPONOPLHUOHATIBLHBIE https://m.edsoo.ru/7f41al12¢
3aBHCUMOCTH, UX IrpaduKu

98 OyHKIUH, ONUCHIBAIOIIUE NIPAMYIO U bubnmnoreka [JOK




00paTHYIO MPONOPIIMOHATBLHBIE
3aBUCUMOCTH, UX Tpaduku

https://m.edsoo.ru/7f41al2c

99

@OyHkuusa y = X2 1 €€ cBoiicTBa

100

®yHkuuA y = X2 1 €€ cBoiicTBa

101

OyHkuus y = X3 u e€ CBOMCTBa

102

OyHKIUSA y =K/X U e€ CBONCTBA

103

OyHKIWs y =K/X 1 e€ cBOicTBa

104

@yHKIUA y =VX U €€ CBOMCTBA

—_— = = =] =] =

105

KonTponbhas pabota mo teme
"OyHkuun"

106

CrenieHs ¢ OCJIBIM ITOKAa3aTCICM

107

CBoiicTBa CTENEHU C 1IEIBIM
MOKa3aTejaeM

108

CBoiicTBa CTENEHH C LIETBIM
[OKa3aTeaeM

109

CBoiicTBa CTENEHH C LIETBIM
[moKasarejeM

110

[IpeoOpa3zoBaHne BBIpaKEHUH,
COIEPKAIIMX CTENIEHU C LEIBIM
roKasareyieM

111

[IpeoOpa3zoBaHne BeIpaKEHUH,
COJIEPKAIIUX CTETIEHH C SITbIM
nokasareyieM

112

[IpeoOpa3zoBanne BeIpaKEHUH,
COJICPKAIINX CTETICHH C eJTbIM
noKasareyieM

113

CrannapTHBIN BUJ yncia




114

CrangapTHBIN BU]T YyKcTa

115

JlefcTBuUS ¢ YrcIaMHu, 3alTMCAaHHBIMH B
CTaHJapTHOM BHJIE

116

JlelicTBHS ¢ YKCIIaMH, 3alliCAaHHBIMU B
CTaHJIapTHOM BUJE

117

Pa3mepnr 00bEKTOB OKPYKAFOIIETO
MUpA, JJIUTEIBHOCTH MPOIIECCOB B
OKpY’KalolleM MUpe

118

Pa3zmepbl 00bEKTOB OKPYKAIOLIETO
MUpA, JJIUTEIBHOCTH MPOIIECCOB B
OKpY’arolleM MUpe

119

Pa3meprl 00bEKTOB OKpPYKAIOIIETO
MUpA, JJIUTEIBHOCTH MPOLIECCOB B
OKpYXKaroIeM MUPe

120

Jlenenue ¢ ocTaTKOM

121

CpaBHeHUS 1IENIbIX YHCET 10 MOJTYJIO
HaTypaJIbHOTO YnCiIa

122

CpaBHeHUS LIENBIX YUCET 110 MOLYJIIO
HaTypaJIbHOTO YUCJIA

123

CBolicTBa CpaBHEHHUI 110 MOAYJIIO

124

CBolicTBa CpaBHEHUH 110 MOIYJIIO

125

OcraTku CyMMBI ¥ TIPOU3BEACHUS 110
JTAHHOMY MOJYJIO

126

KonTponbhas pabota mo Temam
"Crenenn", "JlenumocTs"

127

[ToBTOpenue u o6o6meHue. Pemenue
JIMHEVHBIX HEPABEHCTB C OJTHOU




MEPEMEHHOM U CUCTEM JIMHEHHBIX
HEPABEHCTB C OJTHON MEPEMEHHOI

128

[ToBTOpenue u o0od1eHne. Pemenue
JIMHEWHBIX HEPABEHCTB C OJIHOU
MEPEMEHHOMN U CUCTEM JIMHEHHBIX
HEPABEHCTB C OJTHOM MEPEMEHHOI

129

[ToBTOpeHue u 00o01IIEHHE.
ToxaecTBeHHbIE TpeoOpa3zoBaHUs
BBIPAKEHHM, COAECPKALIUX
apudmeTnyecKkue KBaJpaTHble KOPHU

130

[ToBTOpenue u o6obmeHue. Pemenue
KBaJpaTHBIX YpaBHEHU. Pemenne
TEKCTOBBIX 3aJ[a4 C TIOMOILBIO
KBaJIpaTHBIX YPaBHEHUN

131

[ToBTOpenue u o6o6menue. Pemenue
3a/1a4 U3 peaslbHOM KU3HU

132

[ToBTOpEeHME M 0OOOIIICHUE.
ToxaecTBeHHbIE TpeoOpa3oBaHus
palMOHATIBHBIX BBIPAKCHUI

133

[ToBTOpenue u 0600mIeHNe. Pemenne
JpOOHO-PalMOHATBHBIX YPAaBHCHUH,
CBOJISAIIMXCS K JUHEHHBIM HIIH K
KBaJIDATHBIM yYpaBHEHUSM. Pemienue
TEKCTOBBIX 3a/1a4 C IIOMOIILI0
JTPOOHO-pAlMOHALHBIX YpaBHEHUHN

134

[ToBTOpeHHE 1 0000IIeHNE. Pemenue
TEKCTOBBIX 337124 Pa3TMYHBIMU
cnocobdamu




135 Hrorosast koHTpoBbHas paboTa

136 [ToBTOpenue u 0600meHne. Pemenue

3a/1a4 U3 PeaIbHON KU3HU

OBIIEE KOJIMYECTBO YACOB ITO
[NPOT'PAMME

136




9 KUIIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3yYeHH
s

DJICKTPOHHBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchI

@Oynkius. CBoicTBa QyHKIMIA: HYTH
(bYHKINH, TPOMEXKYTKH 3HAKOMOCTOSTHCTBA
(byHKINHU, TPOMEKYTKH BO3pACTAHUS U
yObIBaHUS (YHKIUH, YETHBIE U HEUETHbBIE
¢byHKIMHN, HanOOoIbIIIee 1 HAMMEHbBIIIee
3HaYeHUs PYHKINH

@®ynkuus. ColicTBa QyHKIMI: HYJIU
(byHKINH, TPOMEXYTKH 3HAKOMIOCTOSTHCTBA
(bYyHKINHU, TPOMEKYTKH BO3pACTAHUS H
yObIBaHus (YyHKINHU, YETHBIE U HEUETHBIC
GbyHKIMH, HauOoJbIlIee U HAaMEHbIIee
3HA4YeHUs PYHKIUU

[Toctpoenue rpapukoB GyHKIHIA ¢
MIOMOMUIbIO IPe0OpazoBaHUI

[Toctpoenue rpapukoB GyHKIHIA ¢
MIOMOUIBIO TPEe0OPa30BAHUI

KBanpatueiii Tpéxwien. Kopau
KBaJIpaTHOTO TpEXUIIeHA

PasnoxeHue kBagpaTHOTO TpEXUIeHa Ha
JTUHEHWHBIE MHOKHUTEIN

Pasnoxenue kBaapaTHOro TpEXUWiIeHa HA
JIMHENHBIE MHOKHUTEIN




KBanpatuunas ¢pyHKIus 1 €€ cBOIiCTBa

[Tapa6omna, KOOpIUHATHI BEPIITUHBI

7 1apaboJibl, 0Cb CHMMETPHUH 1apadoIIbl

10 [Toctpoenue rpaduka KBaAPaTUIHON
byHKITIN

1 [Toctpoenue rpaduka KBaAPaTUIHON
byHKIIUN

12 [Toctpoenue rpaduka KBaApaTUIHON
byHKIIUU
[Tonoxxenune rpaduka KBaApaTUIHON

13 (GYHKIIUHM B 3aBUCUMOCTH OT €€
ko3 purmeHToB
[Tonoxxenue rpadrka KBaApaTHUHOMN

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

15 Hcnonb30BaHne CBOKWCTB KBaAPATUIHOMN
(byHKUIMU 1715 pelieHus 3a1a4

16 Hcnonb3oBaHue CBOKWCTB KBAaAPATUYHOMN
(byHKUIMU 1715 pelieHus 3a1a4

17 Hcnonb3oBaHue CBOKWCTB KBAAPATUYHOMN
GYHKIUM 1715 peleHus 3a1a4y

13 Crenennpie (GYHKIMH C HATYPAITbHBIMA
MOKa3aTeNSIMH, UX TpaUKu 1 CBOHCTBA

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

20 CreneHHble (YHKIIUU C HATYPATHHBIMU

MOKa3aTeNsIMU, UX TpaUKH U CBONCTBA




CreneHHble (YHKIIUU C HATypaTbHBIMU

21 MOKa3aTeNsIMU, UX Tpa(UKU U CBOHCTBA

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

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

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

25 Konrponsnas padora no teme "®@yHkuun"
[TonsiTue 0 penieHny HEPABEHCTBA C OJTHOM

26 IepeMEHHO. MHOKECTBO pPEeIIeHUN
HEpaBEHCTBA

27 KBanpatHble HepaBeHCTBa € OJTHOM
MePEMEHHOMN

73 KBazpaTHble HEpaBEHCTBA C OJJHOU
MePEMEHHOMN

29 Perienue HepaBeHCTB rpaduyeckum
METOJIOM U METOJIOM UHTEPBAJIOB

30 Pemennie HepaBeHCTB rpaguueckum
METOJIOM U METOJIOM UHTEPBAJIOB

31 HepasenctBa, coneprkaiiye 3HaK MOILYJIs

32 HepasenctBa, coneprkaiine 3HaK MOILYJIst

13 Cucrembl HEpaBEHCTB C OAHOM
IIEPEMEHHOMN

14 CucreMbl HEpaBEHCTB C OAHOU
[IEPEMEHHOMN

35 Pemennie TeKCTOBBIX 3a71a4 ¢ TOMOIIBIO




HCPABCHCTB, CUCTCM HCPABCHCTB

36

Pemmenne TekCTOBBIX 3aJa4 C IOMOIIBIO
HCPAaBCHCTB, CUCTEM HCPABCHCTB

37

HepaBeHCTBO ¢ 1ByMsI IEPEMEHHBIMH.
Pemenne HepaBeHCTBaA € IByMs
[IEPEMEHHBIMU

38

I'paduueckuii MeTO perIeHus: CUCTEM
HEPABEHCTB C JABYMsI IEPEMEHHBIMU

39

Cucrembl HCPAaBCHCTB C ABYMA
MNEPEMCHHBIMU

40

KonTponbhas pabota no teme
"KBanparHbie HepaBeHCTBA"

41

bukBanpaTHble ypaBHEHUS

42

[Ipumepsl IpUMEHEHNH METO0B
PaBHOCHUJIBHBIX IIPe0Opa30BaHuil, 3aMEHBI
MIEPEMEHHOM, rpaduueckoro MeToa npu
pelieHuu ypaBHeHu 3-i u 4-i creneHen

43

IIpuMmepsl IpUMEHEHUN METO0B
PaBHOCHUJIBHBIX IIPe0Opa30BaHuil, 3aMEHbI
NEPEMEHHOM, rpauuecKoro MeToa rnpu
perieHnu ypaBHeHu 3-i u 4-i creneHen

44

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

45

Pemenne qpoOGHO-palinoHaIbHBIX
ypaBHEHU U HEPABEHCTB

46

Pemenne npoOGHO-palinoHaIbHBIX




ypaBHEHUU U HEPABEHCTB

47

Pemenne npoOHO-pannoHaIbHBIX
YpPaBHEHUI U HEPABEHCTB

48

Pemenue 1poOHO-paioOHaIBHBIX
YpPaBHEHUI U HEPABEHCTB

49

Pemrenue cucreM ypaBHEHUN ¢ AByMs
[IEPEMEHHBIMU

50

Pemenue cuctem ypaBHEHHI ¢ IBYyMs
MepEMEHHBIMU

51

Pemenue mpocteimux cucrem
HEJIMHENHBIX YPABHEHUH C ABYMS
MepEMEHHBIMU

52

Pemenne mpocredmmx cuctem
HEJIMHENHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMHU

53

Pemenne mpocredmux cuctem
HEJIMHENHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

54

Pemenue mpocredmumx cuctem
HEJIMHENHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

55

I'paduueckuii MeTO/] peIIeHus! CUCTEMBbI
HEJIMHEVHBIX YPABHEHUH C IBYMsI
[IEPEMEHHBIMU

56

I'padmyeckuit MeTo perieHus CUCTEMBI
HEJIMHEHBIX YPABHEHUH C IBYMsI
MepEMEHHBIMU

57

CucrtemMa IByX HEJTMHEWHBIX YPaBHEHUH C




IBYMsI IEPEMEHHBIMU KaK MOJIETh
peanbHOU CUTYyaIuu

58

Cucrema 1ByX HEJTMHEHHBIX YPaBHEHUN C
IBYMs IEPEMEHHBIMU KaK MOJEIb
peanbHON CUTyallun

59

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

60

Cucrema IByX HEJIMHEHHBIX YPABHEHHI C
JBYMsI IEPEMEHHBIMU KaK MOJEb
peaNbHON CUTYaluU

61

Cucrema HETMHENHBIX YPABHEHUH C
rapaMeTpoM

62

Cucrema HETMHENHBIX YPABHEHUH C
I1apaMeTpoM

63

Cucrema HETMHEHHBIX YPaBHEHUH C
IapaMeTpoM

64

[Ipocrelinne HEpaBEeHCTBA C ABYMSI
MEPEMEHHBIMU U UX CUCTEMBbI

65

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

66

IloHsTHE YHCIIOBOM HNOCIEIOBATEILHOCTH.
Koneunrle 1 6eCKOHEUHBIE
OCICaA0BAaTCIBHOCTHU

67

OrpanudeHHas MocIeA0BaTeIbHOCTb.
MonoTtoHHO Bo3pacTaromias (yObIBaro1as)
MOCIIe0BATEIHHOCTh

68

Cnioco0n1 3aJaHus 1IO0CJIICIJ0BATCIBbHOCTH




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

Apudmernueckas U reoMmeTpudecKas

69
IIPOrpecCum

70 Apudmernueckas U reoMmeTpudecKas
IIPOrpeCCUn

71 CBoiicTBa 4IeHOB apu(METUIECKOH U
F€OMETPUYECKOH ITPOrPECCUt

7 CBoiicTBa 4IeHOB apu(PMETUIECKOH U
FeOMETPUYECKON MPOrpeccuit

7 ®opMyIIbl N-To WieHa apupMeTHYECcKOi u
F€OMETPUYECKON MPOrpeccuit

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

75 ®opmyIibl N-ro WieHa apu(pMeTHIecKoi n
Tr€OMETPUYECKOM ITPOrPECCUI
@opMyIIbl CyMMBI IIEPBLIX N YWICHOB

76 apu(MeTH4ecKoi U reOMeTPUUECKOM
porpeccuit
@opMyIIbl CyMMBI IIEPBLIX N YWICHOB

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

78 apupMETHIECKON U TEOMETPUIECKOM
Iporpeccuit

79 3a1aun Ha MPOLEHTHI, 0AHKOBCKUE BKJIA/IbI

" KpCAUThBI




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

80
Y KpPEeIUTHI

21 3ajaun Ha MPOLICHTHI, OAHKOBCKHUE BKJIAIIBI
U KPEeIUTHI

2 3ajaun Ha MPOLICHTHI, OAHKOBCKHUE BKJIAIIBI
U KPEIUTBI

23 3aayn Ha MPOLIEHTHI, OAHKOBCKUE BKJIAIbI
U KPEIUTBI

24 3aaun 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 yOBIBAOIIEH reOMETPUIECKOIM
MPOTPECCUH

88 MeTton MaTeMaTH4ecKOl NHIYKIMH

89 Meroa MareMaTHueCKOM MHIYKIIUH

90 KonTtponbhas padota mo teme "Hucnossie
MOCJIE0BATEIHOCTH U IPOTPECCUN”

91 Kopensb n-if crenenu. CBoiicTBa KOpHS n-i
CTETIEeHU

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




CTCIICHU

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

CTCIICHU

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

Crernens ¢ palOHAJIbHBIM IMOKAa3aTCJICM U

95 .o
e€ cBOICTBa

CreneHs ¢ palHOHAJIbHBIM IMOKA3aTCJIEM U

96 .
eé cBoiicTBa

ToxnecTBeHHbIe TPeoOpa30BaHUS
97 BBIPAXECHMI, COAEPKAUX KOPEHb N-I
CTEINEHH

ToxnecTBeHHBIE TPe0Opa30BaHUS
98 BBIPAKEHUI, CoiepKaluX KOPEHb N-i
CTEICHU

ToxnecTBeHHBIE TPe0Opa30BaHUS
99 BBIPAKEHUI, COIepKALUX KOPEHb N-I
CTETICHH

ToxnecTBeHHbIE TPEOOPA3OBAHUS
100 BBIPAKCHUM, COAECPIKALUX CTEIIECHb C
paloHalIbHBIM IIOKa3aTelleM

ToxnecTBeHHBIE TPEOOPA30BAHUS
101 BBIPAXXEHUI, COAEPIKALIUX CTETEHb C
palMOHAIBHBIM ITOKAa3aTEIeM

KonrponsHas padora no teme "Crenens ¢

102
palMOHAJIBHBIM TTOKa3aTesaeM"

103 [ToBTOpenne u 0600meHue. Yncna u

BBIYMCIICHUA (3aHI/ICB, CPaBHCHHUC,




JCUCTBUS C ICHCTBUTEILHBIMU YNCIIAMH,
YHUCJIOBAsI TIpsiMast )

104

[ToBTOpenue u 06o61enHue. Yucna u
BBIYHMCIICHHSI (3aITUCh, CPABHEHUE,
IEUCTBHUS C JEUCTBUTEILHBIMHA YHCIAMU,
YHUCJIOBAsI TpsiMast )

105

[ToBTOpenue u 06o6menue. Yncna u
BBIYUCIICHHS (TIPOIICHTHI, OTHOIICHUS,
MIPOIOPLIUK)

106

[ToBTOpenue u o6o0mmenue. Yncna u
BBIYHCIICHUS (TIPOLICHTHI, OTHOILICHHS,
MIPOIOPLIUN)

107

[ToBTOpenue u 0606menue. Yncna u
BBIUKCIICHUS (pEIlleHue 3a7a4 U3 pealbHOM
KU3HH)

108

[ToBTOpenue u 06o06menue. Yncna u
BBIUMCIICHUS (pellleHue 3a7a4 U3 peabHOM
KU3HH)

109

[ToBTOpenue u 0600meHne. Yncna u
BBIYHCIICHUS (OKpYyTJIEHHE, TPUOINKEHHE,
OIICHKA)

110

[ToBTOpenue n 0600menne. TexcToBbie
3aauu (peleHne TEeKCTOBBIX 3a71a4
apu(PMETHYECKIM U alreOpandecKuM
crioco6amun)

111

[ToBTOpenue u 0600meHue. TekcToBbIC
3aauu (pemeHne TEKCTOBBIX 3a1a4
apru(pMETHIECKUM U anreOpandecKum




crioco0amMu)

112

[ToBTOpenue u 0600meHne. TexcToBbie
3a/auu (peleHne TEKCTOBBIX 3a71a4
apu(pMETHIECKUM U anreOpandecKum
crioco6amu)

113

[ToBTOpenue u 0606menHue. TekcToBbIe
3aauu (peleHne TEKCTOBBIX 3a71a4
apu(pMETUIECKUM U anreOpandecKum
criocobamun)

114

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

115

[ToBTOpenue u 0606menHue. TekcToBbie
3a7auu (pereHne TeKCTOBBIX 3a1a4
apuMeTHdecKuM U anredpandecKum
croco6amu)

116

[ToBTOpenue u o6oOIIEHHE.
AnreOpanyeckre BbIpaKeHUsI
(mpeobpazoBaHue aNreOpandecKux
BBIPQKCHUH, COJCPIKAIIUX CTEICHB C
LIEJIBIM TIOKa3aTesIeM)

117

[ToBTOpenue u o6oOIIEeHHE.
AnreOpanyeckre BhIpaKeHUsI
(mpeobpazoBaHue aNreOpandecKux
BBIPAKEHUH, COJEPIKAIIUX CTENEHB C
LIEJIBIM TTOKA3aTEJIEM )

118

[ToBTOpeHue u 06001IeHHE.




AnreOpandeckre BhIpaKCHUS
(mpeobpazoBaHue anreOpanvdecKux
BBIPKEHUH, COJIEPIKAIIUX CTEIICHD C
EJIBIM TTOKa3aTeeM)

119

[ToBTOpeHue u 06001IEeHuE.
AnreOpandyeckue BEIpaKCHUS
(mpeobpazoBaHue anreOpanvdecKux
BBIPKEHUH, COJIEpKAITUX
apupMeTHIECKUNA KBaIPaTHBIA KOPEHB)

120

[ToBTOpEeHMe u 06001IEHNE.
AnreOpanyeckue BbIpaXKEHUS
(mpeobpazoBaHue anreOpanvdecKux
BBIPa)XEHUI, cofepxKamux
apudmeTryecKuil KBaJIpaTHbII KOPEHb)

121

[ToBTOpenue u o6oOIIEHHE.
Anrebpanyeckue BbIpaKeHUs
(mpeobpazoBaHue anreOpanvdecKux
BBIPAXKEHUI, COJIEPHKAITUX
apudmeTryecKuil KBaJIpaTHbII KOPEHb)

122

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

123

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

124

[ToBTOpenue u o6oOIIEeHHE.
AnrebpanyecKue BhIPAKCHHUS




(mpeobpazoBaHue METBIX U IPOOHO-
paIMOHATHHBIX BBHIPAXKCHUH )

125

[ToBTOpEeHMe u 06001IEeHNE.
AnreOpanyeckre BeIpaKeHHs
(mpeoOpa3oBaHHe LETBIX U IPOOHO-
palMOHABHBIX BBIPAKESHUI)

126

[ToBTOpenue u 06o0IIEeHNE.
AnreGpanueckue BbIpaxeHUs (pa3ioKeHue
MHOTOYJIEHa Ha MHOKUTENH, B TOM YHUCIIE C
HCIIOJIb30BaHuEM (OPMYJI COKPALIEHHOTO
YMHOKCHHS)

127

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

128

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

129

[ToBTOpenue u o6oOIIEHHE.
AnreOpanyuecKre BhIPaKCHUS
(MonenHMpoBaHue C MOMOIIBIO GopMyIT
peanbHBIX MPOLIECCOB U SIBJICHHI)

130

OyHkMu (MOCTPOEHUE, CBONWCTBA
M3yYEHHBIX (DYyHKITHI)

131

[ToBTOpenue u 0606menue. yHKIUU




(mocTpoeHue, CBOMCTBA U3yUEHHBIX

(hyHKIIHIA)
[ToBTOpenue u 06061eHne. yHKIUU

132 (mocTpoeHue, CBOMCTBA N3YYCHHBIX 1
byHKIIMI)
[ToBTOopenue u 0600meHne. OyHKIUHN

133 (rpaduueckoe peleHre ypaBHEHUH U UX 1
CUCTEM)

[ToBTOpenue u 06061meHne. OyHKIUHN

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

[NPOT'PAMME
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