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HOACHUTEJIBHAA 3AIITMCKA

VYueOHbiil kypc «Anredpa M Hayajga MAaTEeMaTHYECKOTO aHalM3a» SBISETCS
OIHUM U3 HauOoJiee 3HAYUMBIX B MPOrpaMMe CpeaHero oluiero oOpa3oBaHUs,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECIEeYMBAET MHCTPYMEHTAIbHYIO 0a3y s
M3YUYEHHUsI BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C JPYTrod CTOPOHBI, (popMuUpyet
JIOTUYECKOE M a0CTPAKTHOE MBILIUICHUE O0Yy4aronIMxcs Ha ypOBHE, HEOOXOAUMOM
JUIS OCBOEHUSI UH(POPMATUKU, OOIIECTBO3ZHAHUS, UCTOPUH, CIIOBECHOCTH U APYTUX
JUCIUIUIMH. B pamkax paHHOro y4yeOHOro Kypca oOydaroliuecs OBIIaJI€BAIOT
YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHON HayKu, KoTopas (OopMylIupyeT CBOU
JTOCTHXKEHUSI B MaTEMaTUUYECKOM opMme.

VY4eOHbIll Kypc anreOpsl M Hayall MaTeMaTUYECKOrO aHaju3a 3aKJajbIBaeT
OCHOBY Il YCIEUIHOTO OBJIaJICHUs] 3aKoHaMu (U3UKH, XUMUHU, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TECHJICHIIMI Pa3BUTHUSI SKOHOMHKH M OOIIECTBEHHON KU3HH,
MO3BOJISIET OPHEHTUPOBATHCSI B COBPEMEHHBIX MHU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIb30BaTh WX JUJIs JajdbHEHIIEro oOpa3oBaHHS U B
MOBCETHEBHOM >XKM3HHU. B TO ke Bpemsi OBllaJicHHEe aOCTPAKTHBIMH U JIOTHYECKU
CTPOTMMHM KOHCTPYKLIHSAMHU aireOpbl MU MaTEeMaTHYECKOTO aHajln3a pa3BUBAET
yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JOKa3bIBaTh
YTBEPKACHUS C MOMOUIIBI0 MHAYKIUU U PACCyKIaTh JEAYKTUBHO, UCIIOJIb30BATh
000011IeHNe W KOHKpETU3alMio, abCcTparupoBaHWe W aHAJIOTHIO, (HOpPMHUpPYET
KpEaTUBHOE U KPUTUUYECKOE MBIIIJIEHUE.

B xone usyuenusi yueOHOro Kypca «Anredpa M Hadaja MaTeMaTHYECKOTO
aHanM3a» OOyYarolIvecs IMOJY4YaloT HOBBIA OIBIT PEIICHUs MPUKIAAHBIX 3a/ad,
CaMOCTOSITEJIbLHOTO MOCTPOEHUS MATEMAaTUUYECKUX MOJENIEH pealbHbIX CUTYaIlHH,
UHTEpPOpETAlMd  TOJYyYEHHBIX  PEHICHUW, 3HAKOMATCS C  IpUMEpaMHu
MaTeMaTH4YeCKUX 3aKOHOMEPHOCTEH B MpPUPOJE, HAyKe U HUCKYCCTBE, C
BBIJJAIOIIUMUCS MATEMATUYECKUMU OTKPBITUSIMHA M UX aBTOPAMH.

VY4eOHbIli Kypc 0071ajae€T 3HAYUTEIBHBIM BOCHUTATEIBHBIM TOTEHIIMAIIOM,
KOTOpPBIN peanu3yeTcs Kak dYepe3 Y4ueOHBI wmaTepuajn, CHOCOOCTBYIOIIHIA
dbopMHUpOBaHUIO HAYYHOTO MHUPOBO33PEHHS, TaK W uepe3 crhenuduky ydeOHOU
NESATENBHOCTH, TpPEOyIOMmeH TPOJAOKUTEIHHOM KOHIICHTPAIlMM BHHUMAHWS,
CaMOCTOSITEJIbHOCTH, AKKypaTHOCTM ¥  OTBETCTBEHHOCTHM 32 IOJYyYECHHBIH
pe3yibTar.

B ocHoBe wmeromukm oOydeHus anrebpe W HavyalaM MaTEeMaTUYECKOTO
aHaJu3a JISKUT JEATeIbHOCTHBIN MPUHLINI OOY4YECHUSI.

B ctpykType yuebHOro kypca «AnreOpa ¥ Haudaja MaTeMaTHYECKOTO
aHaJM3a» BBIICJICHBI CIEAYIOIINE COJIepKATEIbHO-METOANYeCKUe auHuu: «Hucna
U BbluucieHus», «OyHkuun u rpadpuxkny», «YpaBHEHUsS U HepaBeHCTBay, «Hauana
MaTeMaTH4eCKOro aHaiausa», «MHOXecTBa U Jiorukay. Bce ocHOBHbIE



COZIePKATEIbHO-METOIMUECKUE JIMHUA W3y4YaloTCs Ha TIPOTSHKEHUU ABYX JIET
o0y4yeHHs Ha ypOBHE CpPEIHEro o0IIero oOpa3oBaHHUs, E€CTECTBEHHO JIOTMOHSIS
JpyT Ipyra W MOCTENEHHO HACHINASACh HOBBIMH TEMaMH W pa3jeiaMu. J|aHHBIHA
y4eOHBIM KypC SBISETCS WHTCTPATUBHBIM, IIOCKOJIBKY OOBEIUHIET B cebe
colepKaHNEe HECKOJbKMX MAaTeMaTHYeCKUX MUCIUIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPHS, MATEMATHUYCCKHH aHAIW3, TEOpUS MHOXKECTB, MaTeMaTHYeCKas
noruka u apyrue. [lo Mepe Toro kak oOydaroniuecsi OBJAJEBalOT BcE Ooiiee
IITUPOKUM MAaTEMAaTHYECKHM ammapaTroM, Y HUX IMOCJIeI0BATeIbHO (OPMHUPYETCS H
COBCPIIIEHCTBYETCS YMEHUE CTPOUTh MAaTEMaTHYECKYI0 MOJEIb pealbHON
CUTYaIllH, PUMEHATH 3HAHUS, MOJYYCHHBIC TIPU MU3yUYEHUH YYeOHOTO Kypca, JUIs
PEIICHHS] CaMOCTOSTEIIBHO C(HOPMYJTUPOBAHHOM MaTeMaTHUECKOW 3a/1auH, a 3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

ConepixarebHO-METOANYECKass JIMHUS «YWciaa W BBIYMCICHUS» 3aBepIiacT
(dbopMHUpOBaHNE HABBIKOB MCIIOJB30BAHUS JICHCTBUTEIBHBIX YHCE, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOTO 00IIero oopasoBanus. Ha ypoBHe cpemHero ooiero
oOpa3oBaHuss 0cOo0O¢ BHHMaHHE  yACHIeTCS  (OPMUPOBAHHMIO  HABBIKOB
paIMOHAJILHBIX BBIYMCIICHHH, BKIIFOYAIOIIMX B CEOSl MCIIOIb30BaHHUE PA3TMYHBIX
dopM 3amucu YHUCIa, YMEHHUE JeNaTh MPUKUIKY, BBITIOJHIATH MPUOIUKEHHBIC
BBIUMCJICHUS, OLICHMBATh YHUCJIOBBIE BBIpaXKEHHUsA, pabOTaTh ¢ MaTEeMaTHYECKUMHU
KOHCTaHTaMHU. 3HAaKOMble OOYYarONIMMCS MHOXXECTBA HATYPaJIbHBIX, MEIBIX,
palMOHANIBHBIX M JEHCTBUTEIBHBIX  YHUCENT  JIOTIOJNHSIOTCS  MHO>KECTBOM
KOMIUIEKCHBIX 4YHuCel. B KaXIoM U3 OSTUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHBIE €My crenuduueckue 3afadud M ONepaluu: JAeJICHHe Haleno,
OTEpUpOBAHUE OCTAaTKAMH Ha MHOXKECTBE IIENIbIX 4YHUCEN, OcOoOble CBOMCTBA
PAIMOHANILHBIX U UPPALMOHATBHBIX YKCel, apu(MEeTUYECKUE OTEepaIuu, a TaKkKe
U3BJICYCHUE KOPHSA HATypajbHOM CTENEHH HAa MHOXKECTBE KOMIUJIEKCHBIX YHCEI.
bnarogapsi mocnemnoBaTeIbHOMY pPACIIMPEHUIO KpPyra HCIHOJIb3yeMbIX YHUCET U
3HAKOMCTBY C BO3MOXKHOCTSMH WX MPUMEHEHHS U1 PEUICHUS Pa3IMYHBIX 3a7ad
dbopmMupyeTcsi mpecTaBIeHUe O €AMHCTBE MaTEMaTUKU KaK HAyKu U €€ poJid B
MMOCTPOCHUU MOJENICH pearbHOr0 MHpa, IIMPOKO HCIOJIB3YIOTCS 0000IIeHUE U
KOHKPETHU3AIIHSI.

Jluanst «YpaBHEHHS W HEPABEHCTBA» PEAM3YETCS HA MPOTSKEHUH BCETO
o0ydeHUsT Ha ypOBHE CPEIHETO OO0IIero oO0pa3oBaHMS, IOCKOJIBKY B KaKIOM
paznene IlporpaMMbpl TPEeTyCMOTPEHO pEIMICHHE COOTBETCTBYIONIMX 3ajad. B
pesynbprate OOydYaromiyecss OBJAACBAIOT PA3NMMYHBIMH  METOJAMHU  pEIIeHUS
paIMOHANIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTEeIbHBIX, JIOTApUPMUYECKUX U
TPUTOHOMETPUUYECKUX ypPAaBHCHHM, HEPAaBEHCTB W CHCTEM, a TaKXke 3ajad,
colepKamux mapaMmeTphl. [lolydeHHBIE yMEHHSI MIUPOKO HCIOJIB3YIOTCS TIPH
ucciaen0BaHn (HYHKIUNA C TTOMOIIBI0 TTPOU3BOIHOM, MPU PEIICHUH TPUKIATHBIX



3a/1a4 U 3a7a4 Ha HaXOXJEHHWE HauOOJbIIUX U HAUMEHBIIUX 3HAUYCHUN (yHKIIHMH.
JlanHasi coJiepkaTeibHasl JUHUS BKIIIOYAET B ce0s Takxke (OpMHUPOBAHUE YMEHUIN
BBITIOJIHATHL  pacu€Tel 1Mo  QopMmyiaM, NpeoOpa3oBaHUsi  PAIMOHAIIBHBIX,
UPPAIMOHAIBHBIX M TPUTOHOMETPUUYECKUX BBIPAXKEHUN, a TaKKe BbIPAKCHUH,
coJiepKalux cTeneHu u Jjorapudmel. braromaps u3zyudeHuro anreOpanyecKkoro
Marepuajia TMPOUCXOAUT  JajbHEWIlee  pa3BUTHE  AJITOPUTMUYECKOTO U
a0CTPAKTHOTO MBIIUICHUST OOydYaromuxcs, (GOpMUPYIOTCS HABBIKUA JEAYKTHBHBIX
paccyxaeHudt, paboThl ¢  CHUMBOJIbHBIMU  (opMaMH,  MPeICTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHUJIE PABEHCTB U HEPaBEHCTB. Anredpa
npemiaraet A(PGEKTUBHbIE HMHCTPYMEHTHI JUISl pEHIeHUS MPAKTUYECKUX |
€CTEeCTBEHHO-HAYUHBIX 3aJ[a4, HATJSIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
SI3bIKA HAYKH.

ConepxaTtenbHO-MeTOAMYECKAass JUHUA «DyHKIMU ©W  rpadUKu» TECHO
nepervieTaeTcss ¢ APYTMMH JIMHUAMH Y4eOHOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3a7a€T MOCIIeIOBATEIBHOCTh U3YyUCHUSI MaTepuaia. M3ydeHue cTeneHHOH,
MOKa3aTeIbHOM, JJorapu(MUIECKON U TPUTOHOMETPUUYECKUX (PYHKIIMM, UX CBOHCTB
u rpaduKoB, UCMONB30BaHUE (YHKIMN IS pelieHus 3ajad U3 JPYyrux y4eOHBIX
IPEAMETOB U PEATBHOM XKU3HU TECHO CBA3aHO KaK C MAaTEMAaTUYECKUM aHAIU30M,
TaK U C pelIeHueM ypaBHEHHM M HepaBeHCTB. [Ipu 3Tom Oombllioe BHUMaHUE
ynensiercsi GOpMHUPOBAHUIO YMEHHUS BbIpaXaThb (HOpMysiaMU 3aBUCUMOCTH MEXKITY
pa3sTUYHBIMUA BEJIMYMHAMH, HCCIENOBATh IMOJYYeHHbIe (YHKIIMH, CTPOUTH HX
rpaduku. MaTtepuas 3Tol coaep)KaTeIbHOW JIMHUM HalleJeH Ha Pa3BUTHE YMEHUU
U HaBBIKOB, MO3BOJISIOIIMX BbIpAXaTh 3aBUCHMOCTH MEXAY BEJIMYMHAMU B
pasnmuuHoi ¢dopme: aHATUTHYECKOM, rpaduyueckoi M cioBecHOW. Ero msydeHue
CIIOCOOCTBYET Pa3BUTHUIO QJITOPUTMUYECKOTO  MBIIUICHHS, CIOCOOHOCTH K
0000IIEHNI0 M KOHKPETHU3AIlUH, UCTIOJIb30BAaHUIO aHATIOTHH.

ConepxartenbHass auHus «Hawyana maTemMaTtnyeckoro aHaian3a» IO3BOJISET
CYILIECTBEHHO PACIIMPUTHh KPYI KaK MAaTeMaTUYECKHX, TaK W MPUKIAIHBIX 3a]ad,
JOCTYIHBIX OOYyYaloNMMCs, TaK KaK y HHUX MOSBISETCS BO3MOXHOCTH CTPOUTH
rpa@uKky  CIOXHBIX (YHKIHM, OMpeneisTh WX HauOONbIINE W HAUMEHBIINE
3HAYEHWsS, BBIYUCIATH IUIOMAAN (GUTYp U OOBEMBI TEJ, HaXOAUTh CKOPOCTH M
yCKOpeHus TmponeccoB. JlaHHasi conaepkarelbHasl JIMHUS OTKPBIBAET HOBbBIE
BO3MOXKHOCTH IOCTPOCHUS MATEMaTHYECKHX MOJENEeH pealbHbIX CUTYyaluH,
MO3BOJIIET HAXOAUTh HAWIy4llee pEeIIeHHEe B TMPUKIAIHBIX, B TOM YHCIIE
COIMATbHO-2KOHOMUYECKUX, 3aJa4aX. 3HAKOMCTBO C OCHOBAaMHU MaTeMaTH4YE€CKOIO
aHaJgu3a CIOCOOCTBYET PAa3BUTUIO a0CTPAKTHOTO, (POPMaIbHO-IOTHYECKOTO U
KPEAaTUBHOTO MBIILICHUS, (OPMUPOBAHUIO YMEHHI pacrno3HaBaTh MPOSBICHUS
3aKOHOB MAaTE€MaTHUKU B HayKe, TEXHUKE U HcKyccTBe. OOywaromiuecs: y3HarOT O



BBIJIAIOIINXCA PE3YyJIbTaTaX, MOJYYCHHBIX B XOJ€ Pa3BUTUS MATEMATHKHA Kak
HayKH, U 00 UX aBTOpax.

ConepxarenbHOo-MeTOAMYECKAs JTUHUSA «MHOXKECTBA U JIOTUKA» BKIIKOYAET B
ce0si SJIEMEHThl TEOPUU MHOXKECTB M MaTEeMaTHYeCKOW JIOTUKU. TeopeTuko-
MHOKECTBEHHBIE MPEJICTABICHUS MPOHU3BIBAIOT BECh KYPC IIKOIBHOW MaTEMaTUKHU
U TpenjaraloT HamOoJiee YHHBEPCAJIbHBIA S3bIK, OOBEIMHSIONIUNA BCE pa3ieibl
MAaTEMAaTUKA M €€ NPUI0XKEHUN, OHU CBA3BIBAIOT PA3HBIE MATEMATUYECKHE
OUCHMUIUIMHBL U WX TPUIOKEHUS B eAauHoe 1enoe. [loaTomy BaXxHO JaTh
BO3MOXKHOCTH OOy4Yaromemycsi TOHUMATh TEOPETUKO-MHOXECTBEHHBIN  S3BIK
COBPEMEHHOM MAaTE€MAaTHKH U KCMOJIb30BaTh €ro I BBIPAXKEHUS CBOUX MBICIEH.
JlpyruM BaXKHBIM TPU3HAKOM MAaTE€MaTHKA KaK HayKd CIeIyeT TMpU3HaATh
CBOMCTBEHHYIO €M CTpOrocTh OOOCHOBaHUW U CIIEIOBAHUE OIpPECTEHHBIM
npaBWiaM  MOCTPOCHUSA  JOKA3aTeJbCTB.  3HAKOMCTBO C  JJIEMEHTaMHU
MaTeMaTHYEeCKON JIOTUKA CIIOCOOCTBYET PA3BUTHIO JIOTHYECKOTO MBIIIICHUS
00y4Jaromuxcs, Mo3BOJISET UM CTPOUTH CBOM PACCYXKJICHHS Ha OCHOBE JIOTHUYECKUX
npaBui, GOPMUPYET HABBIKA KPUTUIECKOTO MBIIIIJICHHUS.

B yueOHOM Kkypce «Anrebpa ©W Hayaja MaTeMaTHYECKOTO aHaIU3ay
IPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJEIUPOBAHUS, KOTOPbIE MPU3BAHBI
crocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJENEH peatbHBIX
CUTyalluid, HCCIEAOBAHUS HTHUX MOJENEH C TMOMONIBIO armapata airedpbl u
MaTE€MAaTHYECKOTO aHalu3a, MHTEpPHOpETaluHd NOJYYEHHBIX pPe3ynbTaToB. Takue
3a/1aHUs BIUIETEHBI B KAXKIBIM U3 Pa3[eloB MPOrPaMMbl, TOCKOJIbKY BECh MaTepral
y4eOHOr0o Kypca IIMPOKO HCIOJIB3YETCs IS pelieHus MPUKIaAHbIX 3anad. [Ipu
pPEIICHUH  pealbHbIX  MPaKTUYECKUX  3aJad  oOydJaromiecss  pa3BUBAIOT
HA0JIIO1aTeTbHOCTh, YMEHHME HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHI0, 0000maTh W  KOHKPETH3UPOBAaTh  IMPOOJIEMY.
JlesiTenbHOCTh 1O (OPMUPOBAHWIO HABBIKOB PEHICHUS MPUKIATHBIX 33134
OpraHu3yeTcs B MPOIIECCe U3YyUEHHUs BCEX TeM y4eOHOTO Kypca «Anrebpa u Hadyaia
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3ydenne ydeOHOTO Kypca «AnreOpa W Haudajga MaTeMaTHYECKOTO
aHanmuza» otBoAuTcs 272 vaca: B 10 kmacce — 136 gacoB (4 yaca B Henento), B 11
kiacce — 136 gacoB (4 waca B HeJEIIO).



COIAEPKXAHUE OBYYEHUA
10 KJIACC

Yucsia 1 BBIYHCICHUA
Panmonanbubie yncia. OOBIKHOBEHHBIE U JCCATUYHBIE TPOOU, TIPOLICHTHI,

OeckoHeuHbIe Tiepuoandeckue apoou. [lpumenenne npodeit U MPOIEHTOB IS

pelLIeHus NMPUKIAIHBIX 3a/1a4 U3 Pa3IMYHbIX OTPACIIEN 3HAHUM U PEaJbHOU KU3HU.

JlelicTBUTENbHBIE 4YHMCHA. PalMoHadbHbIE W HUPpPAMOHATBHBIE YHCIA.
ApudmeTndyeckue  omnepanuud ¢ JICUCTBUTENbHBIMU  4uciIaMH.  Moayib
JIEUCTBUTEIILHOTO YHUCia U ero cBoicTBa. [IpubnukéHHbIC BBIYMCICHUS, MPABUIIA
OKpYTJICHUS, MPUKUJIKA U OLICHKA pe3yJIbTaTa BEIYMCIICHUIA.

Crenenb ¢ 1enbiM Toka3ateneM. buHom Heiotona. HMcnonb3oBanue
noaxoAsIIed GopMbl 3aMucH ACHCTBUTEIBHBIX YUCEIT I PEIICHUS MPAKTUISCKUX
3a7a4 ¥ IPEJCTABICHUS TaHHBIX.

ApudmMeTndeckuii KOpeHb HATYPAIBLHOM CTETICHU B €T0 CBOMCTRA.

CreneHb C palMOHAJIBLHBIM MOKa3aTeleM U €€ CBOMCTBAa, CTENEHb C
JEVCTBUTEIIBHBIM ITOKA3ATEIIEM.

Jlorapudm uucna. CoiicTBa sorapudma. JlecsITHIHBIC U HATypaIbHBIC
Jorapu@mel.

CunycC, KOCUHYC, TAHT€HC, KOTAHI€HC YHCIIOBOTO apryMeHTa. ApKCHUHYC,
APKKOCUHYC M apPKTAHI€HC YHUCJIOBOIO apryMEHTA.

YpaBHeHUs M HEPABEHCTBA

ToxmecTBa M TOXIECTBEHHBIE IpeoOpa3oBaHUs. YpaBHEHHE, KOPCHb
ypaBHEHUsI. PaBHOCWIIbHBIE YpaBHEHUsS W YypaBHEHHs-clencTBUsA. HepaBeHCTBO,
pElIEHUE HEPABECHCTRA.

OCHOBHBIE METO/BI PEIICHUS MEIbIX U IPOOHO-PAMOHAIBHBIX YPABHCHHUH H
HEpaBEHCTB. MHOTO4YICHb OT OJIHOM IIEpEMEHHOW. JleleHne MHOrouwieHa Ha
MHOrowieH ¢ ocrtatkoM. Teopema be3y. MHorouneHsl ¢ LEIbIMHU
kod(ppunmenramu. Teopema Buera.

[IpeoGpa3oBaHus YHCIOBBIX BEIPAKEHUM, COEPIKAIUX CTENIEHN H KOPHHU.

HppaunonansHbie YPaBHEHUS. OcHOBHbIE METO/IbI peLeHus
HUPPALMOHAIBHBIX YPABHCHUU.

IlokazarenbHble ypaBHeHUS. OCHOBHBIE METOAbI PELICHHS MOKAa3aTEIbHBIX

YPaBHEHHM.

[IpeoOpazoBaHue BeIpaKEHUM, COACPKALIUX TOTapUPMBI.

Jlorapudmuyeckue ypaBHEHHUS. OcHOBHbIE METO/IbI penieHus
norapuMUYECKUX YpaBHECHUH.

OcHOBHBIE TPUTOHOMETPUUECKHE bopmyIbL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellIeHne TPUrOHOMETPUUECKUX YPABHEHH.



Pemienue cucreM IIMHEHHBIX ypaBHEHUMH. MaTpuua CHUCTEMBI JIHUHEHMHBIX
ypaBHeHUW. OmnpenenuTenb MaTpULbl 2X2, €ro TeOMETPUYECKHN CMBICT |
CBOMCTBA, BBIYMCJICHUE €r0 3HAYECHUS, NPUMEHEHUE ONPENEIINUTENS ISl PELICHUS
CUCTEMBI JIMHEMHBIX YpaBHEHUU. PemeHue NpUKIagHBIX 3aJad ¢ ITOMOIIBIO
CUCTEMBbl JIMHEHWHBIX YypaBHEHUW. lccienoBaHue IOCTPOCHHOM MOJEIU C
ITOMOIIIBIO MATPHUIL U ONIPEAETUTENEH.

[TocTpoeHne MaTeMaTHYECKUX MOJEIEW PEAIbHOM CHUTyallMd C MOMOUIBIO
YPAaBHEHUN U HEpPaBEHCTB. lIpuMeHEHME ypaBHEHHUIW U HEPABEHCTB K PEILICHUIO
MaTEMaTUYEeCKUX 3a/Jad M 3ajlad M3 pa3lInyHbIX O0JacTel HayKu M peanbHOU
KU3HU.

DYyHKIUH ¥ TPapuKu

OyHKIMA, crnocoObl 3agaHus QyHKIUMU. B3auMHO oOpaTHble (QYHKUIUU.
Komnoszunust Qynkuuii. I'paduk QyHKIuU. DiaemMeHTapHble MTpeoOpa3oBaHUs
rpaduKoB GyHKIUH.

O6nactp ompenenaeHUs ¥ MHOXKECTBO 3HaueHui pynkiuu. Hymm ¢yHkuumu.
[IpomesxkyTku 3HakomnocTostHCTBA. UETHBIe M HeuéTHbie pyHKuMu. [lepronnyeckue
byakuun. TIpoMeXyTKM MOHOTOHHOCTH (YHKIIMHU. MaKCUMyMbl U MUHHMYMBI
¢ynkiuu. Hanbomnpiiee n HauMeHbllee 3HaYeHHs GYHKIIMU HA TIPOMEKYTKE.

JluneitHasi, KBaapaTU4yHasi U JPOOHO-TMHEWHAss (YHKUUU. DJIEMEHTapHOE
UCCJIEIOBAaHNE U TIOCTPOCHHE X IPAPUKOB.

CrenenHas QyHKIMS ¢ HaTypaJbHBIM M LIEJbIM MOKa3aTeneM. E€ cBolicTBa u
rpad¢uk. CpoiicTBa W rpaduKk KOpHA N-OH CTemeHHW Kak (PyHKIMM oOpaTHOM
CTEINEHHU C HaTypaJlbHbIM IIOKa3aTEJIEM.

ITokazarenbHast u jorapudpmudeckas (yHKIHH, WX CBOMCTBA M TpaduUKH.
Hcnons3oBanue rpadgukoB GYHKIUN 11 PEIICHUS ypaBHEHUH.

TpuroHometrpuyeckasi OKpPYKHOCTb, OIPEIEICHUE TPUTOHOMETPUUECKUX
(YHKIMIA YUCIIOBOTO apryMeHTa.

QOYyHKIMOHAIBHBIE 3aBUCUMOCTM B pEajbHBIX IPOLECCAX U SABJICHUSAX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

HayaJjia MaTeMaTH4€CKOI0 aHAIM3a

ITocnenoBaTeabHOCTH, CIOCOOBI 3ajJaHus IMOCJeIoBaTelIbHOCTEH. MeTon
MaTeMaTH4eCKON VHIYKIIAH. MoHOTOHHBIE " OTpaHUYCHHBIC
IIOCJIEA0BATENBHOCTH. VICTOpHST BO3ZHMKHOBEHHS MAaTEMAaTUYECKOIO aHajuu3a Kak
aHann3a OECKOHEYHO MaJIbIX.

ApudmeTtnueckas u reomeTpuueckas nporpeccuu. beckonedHo yObIBaromas
reometrpuueckas mporpeccusi. Cymma O€CKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKOM
MpOrpeccuu. JINHEWHBIM U SKCITOHEHIIMANBHBIN pocT. Hncno e. DopMyna CIOKHBIX
IIPOLICHTOB. McnoJIb30BaHWE MPOTPECCHM Il  PEIICHMs peajbHbIX 3aaad
MPUKJIAAHOTO XapakTepa.



HenpepbiBHble (GyHKUMM W UX cBoWcTBa. TOUKM pa3pbiBa. ACHUMIITOTHI
rpadukoB Qynknuid. CBoiicTBa (YyHKUMHA HENpepbIBHBIX Ha oOTpe3ke. Merton
MHTEPBAJIOB I pPELICHUs HepaBeHCTB. [IpuMeHeHue CBOWCTB HENPEPBIBHBIX
(GyHKUUN 11 perieHus 3a1ad.

IlepBas u Bropas npon3BoHbie PyHKIMU. OnpeneneHue, reoMeTpUUeCcKUil 1
(u3MUecKuil CMBICT MPOU3BOIHOM. YpaBHEHHE KacaTeIbHOU K rpaduKy (PyHKIIUH.

[IpousBoaHBIE  BJNEMEHTAPHBIX  (PYHKIUH. IIpousBogHass  CyMMbl,
MIPOU3BEACHUS, YACTHOTO U KOMITO3UIIMU (DYHKIIHIA.

MHosxecTBA U JIOTUKA

MHoOK€eCTBO, OIllepalMi HaJ MHOXECTBAaMM M HMX CBOWCTBA. JluarpaMmsl
Oiinepa—Benna. IlpuMmeHeHHE TEOPETUKO-MHOYKECTBEHHOIO — ammapara  Juis
ONMCAaHUA pPEaJbHBIX IIPOLECCOB U SBICHUM, NPU PEUICHUM 3a1ad U3 APYTrUX
y4eOHBIX ITPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTEMaTH4ECKOIO OOBEKTa, CIEICTBHUE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHMUSI.

11 KJIACC

Yuciia v BBIYUCJICHUA

Harypanbubie u nensle yucna. [I[puMeHeHHe NMPU3HAKOB JIEIMMOCTU LEIbIX
gyuces, HauOonpmmi oOmui nenurend (mamee — HOJl) u HammeHbliee oOiee
kpaTtHoe (naiee — HOK), octaTkoB 1o moay:iio, anroputMa EBkinna uist pemenus
3a/1a4 B 1IEJIBIX YHCIIAX.

Kommnekcubie uuncna. AnreOpaumdeckas W TpPUTOHOMETpHUYEcKas (OpMBbI
3aMMCH KOMIUIEKCHOTO 4YHcia. ApudmeThdeckue omnepanud ¢ KOMIUIEKCHBIMU
gyuciamMu. M300pakeHHe KOMIUIEKCHBIX YHCET Ha KOOPJMHATHOM TIIIIOCKOCTH.
®opmyna Myapa. KopHu n-oii creneHu U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YHCET IS PEIIeHHs (PU3MUECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHUs U HEPABEHCTBA

Cuctema M COBOKYIMHOCTh YypaBHEHHUW U HEPaBEHCTB. PaBHOCUIIbHBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUSA. PABHOCUIIBHBIE HEPABEHCTBA.

OTbéop  KOpHEW  TPUTOHOMETPUYECKHX  ypPaBHEHHMH C  MOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PellIeHne TPUroHOMETPUIECKUX HEPABEHCTB.

OCHOBHbIE ~ METOJIbl ~ PEIICHUS TMOKa3aTeAbHbIX M  JIOTapU(PMUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEILICHUS UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOBI PENICHUS] CUCTEM M COBOKYITHOCTEMN pallMOHAIbHBIX,
UppaIMOHAIBHBIX, MOKA3aTEIbHbBIX U JIOTapU(PMHUUECKUX YPaBHEHUN.

VYpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C MTApaMeTPaMHU.



IIpumeHenne  ypaBHEHMM, CHCTEM UM  HEPABEHCTB K  PELICHUIO
MaTeMaTUYecKuX 3a7ady M 3aJad M3 pa3IMYHbIX OOJacTell HayKH W peajbHOM
KU3HU, HUHTEPIPETALUs MOTYyYEHHBIX PE3YIbTATOB.

DYyHKIUH ¥ ITPapuKu

I'paduk kommoszunuu GyHkud. ['eomerpuueckue oOpas3bl ypaBHEHUU U
HEPABEHCTB Ha KOOPAMHATHOM IJIIOCKOCTH.

Tpuronomerpuueckue GyHKINUU, UX CBOMCTBA U TpaduKy.

['paduueckne Meronbl pemieHHs ypaBHEHUH W HepaBeHCTB. |'paduueckue
METO/bI PEUIEHNUS 3a7a4 C TapaMeTpaMu.

Ucnonb3oBanue rpagukoB QYHKIUN [JIs HCCIEAOBAHMUS MPOLECCOB H
3aBUCUMOCTEH, KOTOpbIE BO3HMUKAIOT IMPH PELICHUU 3ajady U3 APYruX y4deOHbIX
NPEIMETOB U pPeajbHOM KU3HU.

Hauana MmaTeMaTH4ecKOro aHaIu3a

[IpumeHeHne Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTH U
sKkcTpeMyMmbl.  Haxokiaenue  HamOOJbIIEr0 W HAMMEHBIIETO  3HAYCHMI
HENPEPHIBHON (PYHKIIMU HA OTPE3KE.

[IpumeHeHne NPOM3BOJHON Il HAXOXKACHUS HAWIYYIIEro pelIeHUs B
OPUKIAOHBIX 3aJadax, [JIs OINpEeNEeleHUus] CKOPOCTH M YCKOPEHUs Ipolecca,
3a1aHHOTO (HOPMYJION MJIH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. I[lepBooOpa3Hbie
aneMeHTapHbIX QyHkiuil. [IpaBuiia HaxoXIeHUs TEPBOOOPA3HBIX.

HuTerpann. ['eomeTpuueckuit CMBICJI MHTErpaia. Brruucnenue
onpenenéHHoro uHTerpaa mo popmyne Herorona-Jlelionuia.

[Ipumenenne wHTErpanga s HAXOXIEHHUS IUIOMANeH IUIOCKUX (uryp u
00BEMOB reOMETPHUICCKHUX TEIL.

[Ipumepbr pemienuit  audPepeHIMaIbHBIX  YpaBHeHHH. MartemaTudeckoe
MOJIETTMPOBaHUE peaJbHBIX MPOLECCOB C MOMOUIbI0 Au(depeHInaIbHbIX
YPaBHEHHUM.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYYEBHOI'O KYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»
(YTJIVBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJIHEI'O OBIIEIO
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

1) rpa:kIaHCKOr0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTb TPAXKIAHCKOU MO3UIIMU 00YUaAIOIIETrOCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  YJI€HAa  POCCHUUCKOTO  OOINECTBA,  MPEACTABICHUE O
MaTeMaTHYECKUX OCHOBAX (PYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUI,
npoleayp TpaKIaHCKOro ooOImiecTBa (BBIOOPHI, OMPOCHI M JPYroe), YMEHHE
B3aUMOJICCTBOBATh C COIMAJIbLHBIMU WHCTUTYTaMH B COOTBETCTBUU C UX
GYyHKIMSIMY 1 Ha3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUUCKOM Tpa)kIaHCKOW HMJEHTUYHOCTU, YBAXKEHUS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHMCKONW MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHE K
JOCTH>KEHUSIM POCCUICKUX MAaTEMATHKOB U POCCUMCKON MaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BaHUE DTHX [OCTIDKEHMM B APYrMX HayKaX, TEXHOJOTUAX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUSI:

OCO3HAaHHE JAYXOBHBIX IEHHOCTEH POCCHUIMCKOTO Hapoja, cOPpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, 3TUYECKOrO IMOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTUKEHHM HayKu U JAESATEIbHOCTBIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMUMUBOTO OyIYIIETO;

4) 3CTeTHYECKOr0 BOCTIMTAHUS

ACTETUYECKOE OTHOIIEHUE K MUpPY, BKIIOYAs 3CTETUKY MaTeMaTH4YECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEUICHUHN, PaCCyKIACHUH, BOCIPHUMYHBOCTD
K MaTEMaTUYECKUM acCleKTaM pPa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoro BOCHUTAHUA:

chOpPMHUPOBAHHOCTh YMEHHUS TMPUMEHATh MaTEeMaTHYEeCKHWE 3HAHUS B
WHTEpEcax 3JI0pOBOTO 1 0€30MacHOr0 00pa3a KU3HHU, OTBETCTBEHHOE OTHOIIECHHUE K
CBOEMY 3JIOpPOBBIO (3I0pOBOE NHTAaHHE, COAJTAHCHUPOBAHHBIA PEXKUM 3aHATHH U
OTIbIXa, peryispHas (Gu3udeckas aKTUBHOCTH), (PM3MUECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTHUBHO-030OPOBUTEIILHOM €SI TENBHOCTBIO;

6) TPy10BOr0 BOCIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYIOJIOOUs, HUHTEpPEC K
pa3nuuHbIM  cpepam  NMPOodEeCCHOHAIBHOW  JACSTEIBbHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOM M €€ NPUIOKEHUSIMU, yYMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOD
Oynymieit npodeccuu U peanu3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI,



TOTOBHOCTH M CIIOCOOHOCTh K  MaTreMaTHYECKOMY  O0Opa3oBaHUIO U
caMoO0Opa30BaHUIO Ha MPOTHKCHHH BCEH JKM3HH, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PEIICHHH MPAKTUYECKHX 3124 MaTEMAaTHIECKON HAIIPaBICHHOCTH,

7) IKOJIOrHYeCKOro BOCIUTAHHUS:

Cc(OPMHPOBAHHOCTh  DKOJOTMYECKOH  KYJIBTYPbI, IOHUMAaHHWE BIHSHUSI
COIHATbHO-D)KOHOMHUYECKUX TPOILECCOB Ha COCTOSHUE MPHUPOAHON M COIMAIBHOM
Cpeibl, 0OCO3HAHME TI00aIbHOI0 XapakTepa dKOJIOIHYECKUX MPOOIeM, OpHEHTAIIHS
Ha MPUMEHCHME MAaTeMaTHYCCKHUX 3HAHHM I peIleHHs 3agad B 00JacTh
OKpYJKaloIleld Cpeapl, IUIAHHPOBAHHE IIOCTYIIKOB M OLEHKH HX BO3MOYKHBIX
HOCJIEICTBHI JIS1 OKPYIKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOT O MO3HAHUS :

Cc(OPMHPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  DPa3BHTHS HAayKH W  OOIICCTBEHHOW  IPAKTHKH, I[TOHUMaHHE
MaTeMaTHYECKOW HAyKH Kak c(depbl YeIOBEYECKOW eATENBLHOCTH, JTaloB €&
pasBUTHS W 3HAYMMOCTH IS DPAa3BUTHS LUBUIN3AIMH, OBJIAJCHHE S3BIKOM
MaTeMaTHKH M MaTeMaTHYeCKOW KYJIbTYpOH Kak CPEICTBOM ITO3HAHHSA MHUDA,
TOTOBHOCTH OCYIIECTBISATh IPOEKTHYIO M HCCIEI0BATEIbCKYIO JIESTEIBHOCTD
HUHIABUIYAILHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIC YUeOHbIE AeHCTBHS

Ba3oBble Jornueckue a1eMcTBUA:

BBISIBJIATH M XapaKTE€pU30BaTh CYIIECTBEHHbIE MPU3HAKA MAaTeMaTHYECKHUX
OOBEKTOB, TIOHATHH, OTHOIICHUW MEXKIYy TMOHATUSAMHU, (HOPMYITUPOBATH
OTIpeJICIICHHs TIOHATUN, YCTAHABIMBATh CYIIECTBEHHBIN MPHU3HAK KIaCCU(PUKAIINH,
OCHOBaHHUS 17151 0000IIEHNS M CPAaBHEHUS, KPUTEPUH TPOBOAMMOTO aHAIIN3A;

BOCIIpUHMMATh,  (QOPMYIUPOBaTH U  TPEOOPA3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE U OTPULIATENIbHBIC, €IMHUYHbIC, YACTHBIE U OOIIKE, YCIOBHBIE,

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSA3U U MPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPKIACHUSX, TMpejaratb KpUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U MPOTUBOPEYNN;

JenaTh BBIBOJABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, JEIYKTHUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUCHHM, YMO3aKIIOUEHUH 10 aHAJIOTUH;

IPOBOJIUTH CAMOCTOSITENIBHO J10KA3aTeJIbCTBA MATEMAaTUUECKUX YTBEPKIACHUM
(OpsiMble U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTALIUIO, IPUBOJUTHh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CMOCO0 pelieHus y4eOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
BApDUAHTOB  pEIICHHUs, BbBIOMpATh HauboJee MOAXOMAIUUA ¢ y4€ToM
CaMOCTOSITEIbHO BbIJICJICHHBIX KPUTEPUEB).



ba3oBble uccienoBare/ibCKkie AeCTBUA:

UCII0JIb30BaTh BOIMPOCHl KaK HCCIAEAOBATENIbCKUII HMHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHl,  (UKCHpPYIOIIME  MPOTHUBOpEYHe,  Mpodiemy,
yCTaHABJIMBATh MCKOMOE W JaHHOE, (pOpMUPOBATH TUIIOTE3Y, APryMEHTUPOBATH
CBOIO MO3UIMI0, MHEHHE;

IPOBOAUTH CAMOCTOATENBHO CIUIAHUPOBAHHBINA SKCIEPUMEHT, HCCIEIOBaHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4ecKoro o0beKTa, SBJIEHU, IpoLecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXAYy OOBEKTaMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOATENbHO (OPMYIUPOBATH OO0OOIIEHUS U BBIBOABI MO PE3yJIbTaTaM
OPOBENEHHOTO  HAOJIIOJIEHUS,  HUCCJEJOBAaHMS, OIEHMBAaTh  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

OPOrHO3UPOBATH BO3MOXKHOE pa3BUTHE TNIpOlEcca, a TakKe BbIJIBUTAThH
NPENOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pab6ora c undgopmanmueii:

BBISBJIATH AePUIUTH MHDOpMALMU, JaHHBIX, HEOOXOJUMBIX ISl OTBETa Ha
BOMPOC U JIJISl PEIICHUs 3a/1a4K;

BbIOMpaTh MHMOPMAIIMIO U3 UCTOYHUKOB Pa3IUYHBIX THUIIOB, aHAJM3UPOBATH,
CUCTEMATU3UPOBaTh W HMHTEPIPETUPOBATh MHPOPMAIMIO PA3IUYHBIX BUAOB U
dbopM npeacTaBiIeHHUS,

CTPYKTYpPUpPOBaTh HH(POPMAIINIO, MPEACTABIATh €€ B pa3lIWyHBIX (opmax,
WLTIOCTPUPOBATH TpadUuECKu;

OLICHUBATH HaJEXKHOCTh uH(pOpMaIuu o CaMOCTOSITETILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKaTHBHBIE YHHBeEpPCaJIbHbIE YueOHbIe eiicTBUS

OO01menue:

BOCIIPUHUMATH U ()OPMYJIHPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSMH U
IEJIsIMH OOINEHUsS, SCHO, TOYHO, I'PAaMOTHO BBIPaXKaTh CBOIO TOYKY 3PCHUS B
YCTHBIX M THCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS IO XOJYy PEIICHHUS 3aJlayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yJIbTaT;

B X0jic OOCYXXJEHHUS 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMON TEMBbI,
mpoOJieMBl, perraeMoN 3a/Jadd, BBICKA3bIBaTh HJICH, HAICJICHHBIC Ha IIOHMCK
pEIlIeHUs, COMOCTAaBIATh CBOM CYXKICHUS C CYXKICHUSAMH JPYTHX YYaCTHUKOB
auajaora, OOHApY)KMBATh Pa3IMYUe W CXOJICTBO TO3WIMHA, B KOPPEKTHOH (opme
dbopMyITHpOBATh Pa3HOTJIACHUS, CBOH BO3PaKEHUS,

MPEJICTABIATh PE3yJIbTAThl PEIICHUS 3aJa4H, dKCIIEPUMEHTa, UCCIIeIOBaHMUS,
MPOEKTa, CaMOCTOATEIHLHO BBHIOMpPATh (OpMAT BBICTYIUICHHS C Y4YE€TOM 3ajad
Mpe3EHTAIIMU 1 OCOOCHHOCTEH ayTUTOPHH.

PerHﬂTHBHbIe YHHUBEPCAJIbHBIC y‘leﬁHble HeﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, AJITOPUTM PEILICHHUS 3a/1a4d, BRIOUpATh COCOO pelIeHUs C
Y4E€TOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEHM, apryMEHTHPOBAThH
U KOPPEKTHUPOBATh BAPUAHTHI pELIEHUH ¢ y4ETOM HOBOM MH(pOpMALIIH.

CaMOKOHTPOJIb, IMOLMOHAIbHbI HHTEJLJIEKT:

BJaJ€Th  HABbIKAMM  IO3HABATEJIbHOM  pediekcur  Kak  OCO3HaHUS
COBEPIIAEMBIX JEUCTBUIM M MBICIUTENbHBIX MPOLECCOB, UX PE3YJIbTATOB, BIIAJETh
crnocobaMu CaMONPOBEPKH, CAaMOKOHTPOJS MpolLecca W pe3ysibTaTa pPelIeHUs
MaTeMaTUYEeCKOM 3a/auH;

NpeIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpPH PELICHUU 3a/1auHu,
BHOCUTbH KOPPEKTUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJCHHBIX OIINOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTATa LIEIN U YCIOBUAM, OOBSICHATH IPUUHHBI
JOCTHXKEHUSI WM HEIOCTUKEHHS Pe3yJbTaTOB JEATEIBHOCTH, HAXOAUTH OIIUOKY,
J1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITEJIbHOCTD:

NOHUMATh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHIUBUIYAIbHOU
paboThl TMpU pelIeHHH Y4YeOHBIX 3ajlay, MPUHUMATH IIeJIb COBMECTHOM
JEeSTENbHOCTH, TUIAHUPOBATh OPraHMU3AIMI0 COBMECTHOW pabOThI, paclpeaesiiarTh
BUIBl PpalOT, JOroBapuUBaThCs, OOCYXAaTh MpoLEeCC M pPe3ylbTaT padoThI,
0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYNIOBLIX (hopMax paboThl (0OCyKaeHus, 0OMEH MHEHHH,
«MO3TOBbI€ IITYpPMBI» ¥ HWHBIE), BBINOJHATH CBOIO YacTb paldOThl W
KOOpIMHUPOBATh CBOM JACHCTBUS C JPYIMMU UWICHAMH KOMAaHJbl, OLICHUBATH
Ka4yeCTBO CBOETO BKJaJa B OOIIMI MPOAYKT MO KPUTEPHSIM, CHOPMYTUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHUS.

INPEAMETHBIE PE3YJIbTATBI

K konmy oOyuenuss B 10 kjacce oOydarOmMiiCs TMOMYYUT CIEAYIOIIHE
MPEeIMETHBIE PE3yNbTAaThl MO0 OTACIBbHBIM T€MaM pabouell MporpamMmbl Y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTEMAaTHIECKOTO aHATN3ay:

Yucsa v BLIYUCIECHUS:

CBOOOJTHO OIEPUPOBATH TOHITHUSMHU: PAMOHATHHOE YHCIO, OECKOHEUYHas
nepuoandeckass JIpoOb, TPOILEHTHI, HPPAMOHAIBHOE YHCJIO, MHOXECTBA
PaIMOHAIILHBIX U JEHCTBUTEIBHBIX YHCEI, MOAYIh ACHCTBUTEIIBHOTO YUCIIA;

MPUMEHSATh JpoOM ¥ TPOICHTH [IJI PENICHUS MNPUKIATHBIX 3a7ad U3
Pa3IMYHBIX OTPACICH 3HAHUU U PEAIBHOMN KU3HU;

MPUMEHSTh MPUOTKEHHBIC BRIYUCIICHUS, IPABUJIa OKPYTIICHUS, TPUKHUIKY U
OIICHKY PE3yJIbTaTa BHIUYUCIICHUI;



CBOOOJHO ONEPUPOBATH NOHATHEM: CTENEHb C LEJIbIM IOKa3aTelieM,
MCIIOJIB30BaTh MOAXOAANIYI0 (POPMY 3alUCH AEHUCTBUTENBHBIX YUCEIN JJIs pEeLICHUs
IIPAKTUYECKUX 3a]1a4 U MIPEACTABICHNS TaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apU(PMETUUYECKUN KOPEHb HATypalbHOU
CTEIEHU;

CBOOOJHO ONEPHUPOBATH MOHATUEM: CTENEHb C PAlMOHAIBHBIM MOKa3aTelieM;

CBOOOJHO ONEPUPOBATH MOHATHAMU: JOorapudM dYHCla, JECITHUUYHBIE U
HaTypajbHbIE JOrapuPMbI;

CBOOOJIHO ONEPUPOBATH MOHATUSIMU: CHUHYC, KOCHHYC, TAHT€HC, KOTaHT€HC
YUCIIOBOI'O apryMEHTa,

ONEPHUPOBATH MOHATUSAMH: APKCUHYC, APKKOCHHYC W apKTAHT€HC YUCIOBOTO
apryMeHTa.

YpaBHeHUsI U HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHSAMU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPABHEHHUS U YPABHEHUS-CIIEACTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

OPUMEHSTh pPa3jIMYHble METOJAbl PEIICHUS paIlMOHANBHBIX M JAPOOHO-
palMOHANBHBIX YpPaBHEHWH, MNPHUMEHATh METOJl HWHTEPBAJIOB JJISI PELICHUS
HEPaBEHCTB;

CBOOO/IHO OIEpPUPOBATh MOHATUSMU: MHOTOYIEH OT OJHOW IEepPEeMEHHOM,
MHOTOWIEH C ILeJbIMH KOo3((ULIHMEHTaMU, KOPHU MHOTOWIEHAa, MPUMEHSThH
JI€JICHUE MHOTOWIEHA Ha MHOI'OYJIEH C OCTAaTKOM, Teopemy besy u reopemy Buera
JUIS PELICHUS 3a/1a4;

CBOOO/IHO ONEpUPOBATH MOHATUSAMM: CHUCTEMAa JIMHEHHBIX YpaBHEHUH,
MaTpulla, ONPENENNUTENb MaTpULbl 2 X 2 W €ro TIEeOMETPUYECKHIl CMBbICI,
UCMOJIb30BaTh CBOWCTBA ONpeAenuTesss 2 X 2 A BbIUKCICHHUS €ro 3HAaueHUs,
IPUMEHATh ONPENEIUTENN [UIA pEIICHWs CUCTEMbl JIMHEWHBIX YpPaBHEHUH,
MOJIEIIMPOBATH PEAIBHBIE CUTYallUH C IIOMOIIbIO CHUCTEMBI JINHEWHBIX YPABHECHM,
HCCIIEI0BAaTh IIOCTPOCHHBIE MOJEIM C IOMOINBI0 MATPHUILl WU OIpPEAEIUTENEH,
MHTEPIPETUPOBATD ITOIYYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEMCTBUHA C KOpPHAMHU JJIsI HOpeoOpa3oBaHUs
BBIPAKCHUU;

BBINOJHATH IPEe0OPa30BAHNS YHCIOBBIX BBIPAXKEHUH, COJIEPKAILNX CTENEHU C
palMOHATIBHBIM ITOKA3aTEIEM;

UCIIOJIB30BATh CBOMCTBA norapumMoB JUIS npeoopa3zoBaHus
Jorapu()MUYECKUX BBHIPAKEHUI;

CBOOOJHO ONEPHUPOBATH MOHATHSAMU: UpPpPALMOHAIbHBIE, MOKA3aTEIbHbIE H
Jorapu(pMUYECKUe YpaBHEHUS, HAXOIUTh UX PEIICHHS C TOMOLIbIO PABHOCHUIIBHBIX
IIEPEX0I0B UJIM OCYILECTBIISS POBEPKY KOPHEH;



MPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKHE (POPMYJIBI 711 TpeoOpa3zoBaHus
TPUTOHOMETPUUIECKUX BBIPAKCHUI,

CBOOOJHO  OINEpPUPOBATH TMOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHHE,
OPUMEHATH HEoOXoaumble (OPMYyNBl AN pPEUICHWs] OCHOBHBIX  THUIIOB
TPUTOHOMETPUUIECKUX YPABHEHHUIA;

MOJIENIUPOBATh peajbHble CUTyallMd Ha s3bIKe anreOpbl, COCTaBIAThH
BBIPAKEHUS, YpaBHEHMS, HEPABEHCTBA IO YCJIOBHIO 3aJadyM, HCCIEAOBAThH
MOCTPOEHHBIE MOJIEIH C UCTIONB30BAaHUEM aIlapara ajareopsbl.

DYyHKIUHN U TPapUKH:

CBOOO/IHO ONEPUPOBATH MOHATHIMHE: (YHKIUS, CIIOCOOBI 3amaHus (QYHKIUH,
B3aMMHO OOpaTHble (QYHKIMHU, KOMIO3ULUA (QYHKIUH, rpaduk QyHKIUH,
BBITIOJTHATH DJIEMEHTapHbBIE TIpeoOpazoBaHus rpadukoB QyHKINH;

CBOOOJTHO OIEPUPOBATH MOHIATHUSAMHU: 00JIACTH OMPEACIICHUS M MHOXKECTBO
3HaYeHU PyHKINHU, HYTH (PYHKIIUN, TPOMEXKYTKH 3HAKOTIOCTOSHCTBA,;

CBOOOJIHO OINEpUPOBATh TMOHATHUSAMHU: YETHBIE W HEYETHBIE (YHKIUH,
nepruondeckue QYHKIMHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI
MUHUMYMbI (YHKIIUM, HauOoibllee W HaWMCEHbIee 3HaueHWe (YHKIUU Ha
IPOMEXYTKE;

CcBOOO/IHO ONEPUPOBATH MOHATUAMM: CTENEHHAs (YHKIUS C HATYpaJbHBIM U
LEeJIbIM TOKa3aTesneM, TrpapuK CTENEeHHOW (YHKIUU C HAaTypajdbHBIM M LEJbIM
nokaszaTenieM, rpauk KOpHS n-oil CTeNeHM Kak (YHKIMM OOPAaTHOH CTENEHM C
HaTypaJIbHbIM [TOKa3aTeJeM;

ONepUpOBaTh MNOHATUAMMU: JIMHEHHAs, KBaJpaTHUYHas W JIpOOHO-IMHEWHHas
(YHKIMHU, BBITOIHITH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TIOCTPOEHUE UX IPapuKOB;

CBOOO/IHO ONEpUpOBaTh MOHATHUAMU: IOKa3aTelibHAs U JIorapupMuuecKast
GbyHKIMM, WX CBOWCTBA M TpaduKH, MCIOJIB30BaTh WX TpadUKH I pEHIeHUS
YpPaBHEHUN;

CcBOOO/IHO ONEpUPOBATh MOHATUAMU: TPUTOHOMETPUYECKAs OKPYKHOCTb,
orpesiesieHe TPUTOHOMETPUUECKUX (PYHKIIUI YHMCIOBOTO apryMEHTa;

UCTOJb30BaTh TIpaduku GYHKOUN JJI1  MCCIEAOBAaHUSA IPOIECCOB U
3aBHCHMOCTEW MpU pElIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEIMETOB U peanbHOMN
’KU3HU, BBIpaKaTh (OpMyJIaMU 3aBUCUMOCTH MEXKIy BEIHMUYNHAMU;

Havana maTeMaTH4ecKOro aHaJIM3a:

CcBOOOIHO OMEpPUPOBATh MOHATHAMH: apuPMETHUECKass U TeoMeTpudecKas
nporpeccusi, 0eCKOHEUHO YOBIBAIOIIasi T€OMETpUYECKasi MPOTrpeccHsi, TMHEHHBIN U
HKCMOHEHIUATBHBINA POCT, (POpPMyJia CIOKHBIX MPOLEHTOB, UMETh MPEACTABICHUE
0 KOHCTaHTE;

MCIIOJIb30BaTh MPOTPECCUU AJI PEIICHUS pealbHbIX 3a/Jad MPHUKIATHOTO
XapakTepa;



CBOOOJTHO ONEPUPOBATH NOHATHAMU: MOCIEA0BATENBLHOCTD, CIOCOOBI 3aJaHus
MOCJIEIOBATEIbHOCTE, MOHOTOHHBIE W OrPAaHUYEHHBIE MOCJIEA0BATEILHOCTH,
MOHUMAaTh OCHOBBI 3apOXKIACHUS MATEeMaTHYECKOro aHalu3a Kak aHajlu3a
OCCKOHEYHO MAJIbIX;

CBOOOJHO OMEepUpOBaTh MOHATUSAMH: HENPEPbIBHbIE (YHKUUU, TOYKU
pa3psiBa rpaduka QyHKIMU, aCUMIITOTHI Tpadrka GyHKINU;

CBOOOJHO OIEpPUPOBATH MOHATHEM: (YHKILMS, HENpepbiBHAs Ha OTPE3KE,
MPUMEHSTH CBOMCTBA HENPEPBIBHBIX (PYHKIUH I pELIeHUs 3a/1aY;

CBOOOJTHO OIEpUPOBATh TMOHATUSMHU: TIepBas U BTOpas MPOU3BOAHbBIC
GyHKIMH, KacaTeabHas K rpaguky G yHKINH;

BBIUUCISATh MPOU3BOJHBIE CYMMBbl, TIPOU3BEACHUS, YACTHOTO M KOMIIO3HUIIUU
NIBYX (YHKIIM, 3HATh MPOU3BOJIHBIC JIEMEHTAPHBIX () YHKITUH;

UCIIOJIb30BaTh T€OMETPUUYECKUN U (U3MUYECKUN CMBICI TPOU3BOIHON s
pelIeHus 3a1a4.

MHoxecTBa U JIOTHKA:

CBOOOJTHO ~ OMEpUPOBATH  MOHATHSMHU:  MHOXECTBO, ONEpaludd  Hajl
MHO>KECTBAMU;

UCII0JI30BATh TEOPETUKO-MHOKECTBEHHBIH armapar Jijisi ONUCAHUS PEaIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33724 U3 IPYTUX YUeOHBIX MPEIMETOB;

CBOOOJTHO OIEpUPOBATh MOHATHAMHU: OIpE/AeNieHne, Teopema, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTeMAaTHUYECKOT0 00BEKTa, TOKA3aTeNbCTBO, PABHOCUIIBHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K konmy oOyuenms B 11 kiacce oOydYaromuics IMOJYYHT CIETYIONINAE
NPEeIMETHBIE PE3yJIbTaThl MO OTAEIbHBIM TeMaM paboyeill mporpaMmbl y4eOHOTO
Kypca «Anredpa v Hayajaa MaTeMaTHUYECKOTO aHAIIU3ay:

Yucia v BBIYMCICHUSA:

CBOOO/IHO OIEpUpPOBaTh TMOHATUSAMHU: HATypalbHOE U I€JI0E  YHUCIIO,
MHOXECTBA HATypaJbHBIX M LEJbIX YUCEJ, WCIOJIb30BaTh MPU3HAKU JEIUMOCTHU
uensix yucen, HOJl 1 HOK HaTypanbHbIX 4Kcen ISl pelieHus 3a/1ad, IPUMEHSATh
anroput™ EBKna;

CBOOOIHO OMNEpPUpPOBAaTh MOHSATHEM OCTaTKa IO MOJYJIO, 3alHuChIBaTh
HaTypaJIbHbIE YHCJIAa B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAX CUMCIICHUS;

CcBOOO/IHO OMEpUPOBATh MOHATHUSAMU: KOMIUIEKCHOE YHCIO ¥ MHOXECTBO
KOMILUIEKCHBIX YHCEJ, MPEJCTaBIIATh KOMIUIEKCHBIE YHUCJIa B alreOpanveckoil u
TPUTOHOMETPUYECKOU (opMe, BHIOIHATH apupMETHUECKUE ONepaluu ¢ HUMHU U
M300pakaTh Ha KOOPJANHATHOMN TIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOJIHO OMNEPUPOBATh MOHSATUSIMU: HPpAlMOHAIBHBIE, MOKa3aTelbHbIE M
norapumMuyeckue HEpPaBEHCTBA, HAXOAUTh UX PEIICHUS C  OMOIIBIO
PaBHOCUJIBHBIX MTEPEXO/IOB;

OCYIIECTBIIATh OTOOp KOpPHEW TMpU PEHICHUH TPUTOHOMETPUUYECKOIO
ypaBHEHUS;

CBOOOJIHO OMEPHUPOBATH TOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSITh  HeoOxonumbie  GOPMYINBI  JJIE  pPELIEHUs OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHATUIMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBbI-CIICICTBHS, HAXOJIUTh PEIICHUS
CHUCTEMBbI U COBOKYITHOCTEW pPallMOHAIBHBIX, UPPALIMOHANBHBIX, MOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHECHUN U HEPABEHCTB;

pelarthb palyoHaIbHbIE, HMppalloOHAIIbHBIE, MoKa3aTeJbHEbIE,
norapumMuyeckue W TPUTOHOMETPHYECKUE YpaBHEHUS W  HEPaBEHCTRBA,
cojepKale MOAyJU U mapameTphl;

MPUMEHATH rpadruuecKrue METOIbI JJIsl PEIICHUS] YpAaBHEHUN U HEPABEHCTB, a
TaKXe 3a7a4 ¢ apaMeTpaMu;

MOJCMPOBATh pEaIbHbIC CHUTYyallMd Ha S3bIKE aireOpbhl, COCTaBIATH
BBIPAXKCHMS, YpPAaBHEHHMs, HEPABEHCTBA M MX CHUCTEMBI IO YCIOBHUIO 3a/a4H,
UCCJIEJIOBAaTh IOCTPOCHHBIE MOJEIM C HCIOJb30BAaHUMEM ammapaTra aiureOpsl,
WHTEPIPETUPOBATH MOJYUYEHHBIN pe3yiIbTaT.

DOyHkuuM U rpapuxku:

CTPOUTHh TpaduKu KOMIO3UIUHM (PYHKIHH C TOMOIIBI0 3JIEMEHTAPHOTO
UCCJICIOBAHUS M CBOMCTB KOMIIO3UIIMH JIBYX ()YHKITHI;

CTPOUTH TEeOMETPHUYECKHEe O00pa3bl ypaBHEHWH W  HEPABEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJIHO  ONEPHPOBATh IMOHATHSAMHU: TpapuKd TPUTOHOMETPHUECKHUX
dynKImi;

NPUMEHATh (YHKIIUU JUIS MOJICTUPOBAHUS M HCCISIOBAHUS PeaTbHBIX
MPOLIECCOB.

Hauaja MaTeMaTH4eCKOIro aHAJIN3a:

HCIIOJIb30BaTh MPOU3BOJAHYIO JJISI MCCAE0BaHUS (DYHKIIMM HA MOHOTOHHOCTH
U SKCTPEMYMBI;

HAXOJIUTh HanOOJIbIIIee M HAMMEHBINIEEe 3HAYCHUS ()YHKIIMH HETIPEPHIBHOW Ha
OTPE3KE;

HCIOJIBb30BAaTh MPOU3BOAHYIO JJI HAXOXJICHUS HAWIYYIIErOo pEIICHHUS B
NPUKJIAJAHBIX, B TOM UYHCJIE COIMAIBHO-DKOHOMMYECKHUX, 3ajadax, JJIs
OmpeAeeHUs] CKOPOCTH M YCKOPEHHs IIpoliecca, 3aJaHHOTO (GOpMYJION WU
rpaguKoMm;



CBOOOJHO  ONEpPUPOBaTH MOHATUSAMU: IEpBOOOpa3Has, ONpeaeIEHHBIMI
MHTErpaj, HaxXOAUTh NEPBOOOPA3HBIE 3JIEMEHTAPHBIX (YHKIHMH M BBIYUCIATH
uHTerpai no popmyne Herorona-Jleitonuna;

HaXOAUTh IUIOUIAAM TUIOCKUX (PUTyp U 0OBEMBI TE€N C MOMOIIBIO UHTETpaa;

UMETH MPEACTABICHUE O MATEMAaTHYECKOM MOJEIMPOBAHUU HA MPUMEPE
cocTaBlieHUs TUPPepeHIIaTbHBIX YPaBHEHUM;

pemaTe NpUKIAAHbIE 3aJa4d, B TOM YHCIE COLUAIBbHO-JKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeCTBAMH MaTEMaTHUECKOT0 aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHnoBaHue pa3/ie/ioB U TeM (undgposrbie)
n/n NMPOrpaMmblI Bcero Konrpobiibie | Ilpaknirieckie o0pa3oBaTe/IbHbIE
padoTsbl padoThI pecypest
MHOK€ECTBO ACHCTBUTEIBHBIX YHCEIL.
1 MHorouiensl. PalinonanbHbie ypaBHEHHS U o4 1
HepaBeHCTBa. CHCTEMBI IMHEWHBIX
YpaBHEHUU
9 Oynkuuu v rpadpuku. CteneHHas QyHKIUS C 12 1
L[eIBIM TTOKa3aTesneM
3 ApubmMeTnueckuii KOpeHb N-01 CTETICHH. 15 1
HppanunonanbHbie ypaBHEHUS
4 [TokazatenbHas ¢pynknus. [lokazaTenpHbie 10 1
ypaBHEHUS
5 Jlorapudmudeckas GyHKITUSA. 18 1
JlorapudmMuyeckue ypaBHEHHS
5 Tpuronomerprueckre BbIpaKEHUS U 99 1
ypaBHEHUS
7 [TocnenoBaTenbHOCTH U IPOTPECCUN 10
8 HenpepsiBabie pynkimn. [IponsBoaHas 20
9 [ToBTOpeHue, 06001IeHIE, CHCTEMATHU3AIIUS 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KJIACC

KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
n/n NMPOrpaMmblI Bcero Konrpoapubie | Hpaknirieckue o0pa3oBaTe/IbHbIE
padoThI padoThI pecypest
1 I/ICCJ'IGILOBaHI:Ie (GYHKITHI C TOMOTIBIO 99 1
MIPOU3BO/THOM
2 [TepBooOpa3Hasi u MHTETpAT 12 1
3 I'paduku TpUroHOMeTpUYECKUX PYHKINH. 14 1
TpuroHomeTpuyecKrue HEPaBEHCTBA
4 WpparnmonanbHble, TOKa3aTebHBIC U 24 1
JorapumMuUecKre HepaBeHCTBa
KommnekcHsie yncna 10
HarypanbsHble u 11enbie ynucia 10
Cucrembl palioHaIbHbBIX, UPPALMOHABHBIX
7 MOKa3aTeIbHBIX U JIOTapU(OMHIECCKIX 12 1
ypaBHEHUH
8 3amayu ¢ mapaMeTpaMu 16 1
9 HOBTOPCHI/IG, 0000111eH1e, cucTeMaTH3aIus 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
n/n Tema ypoxa Bcero Komrpoausie | [pakriieckite u3ydeHusi | oOpa3oBaTesIbHbIE
padoThI padoThbI pecypest
1 MHOXeCTBO, OTIepaIiy HaJl MHOYKECTBAMHU 1
U UX CBOMCTBa
2 Juarpammer Diinepa-Benna 1
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO 1
amnmapara Jiis perieHus 3a1aq
Pammonansaeie yncia. OOBIKHOBEHHEBIE U
4 JCCSITHYHBIC POOH, TTPOLICHTHI, 1
OCCKOHEYHBIC TIEPHOIUICCKHE TPOOH
Panmonaneuble urcina. OOBIKHOBEHHBIE U
5 JCCSITHYHBIC POOH, ITPOLICHTHI, 1
OCCKOHEYHBIC TIEPHOIUICCKUEC TPOOH
5 [Ipumenenue aApoOeit U MPOIICHTOB IS 1
pelieHus NPUKIAAHBIX 3a1a9
7 [IpumeHnenue aApoOeit U MPOIICHTOB IS 1
penieHus TPUKIAAHBIX 33129
3 JlericTBUTEIbHBIC YKcia. PallnoHanbHbIE U 1
WppalMOHAIbHBIC YK CIIa
9 Apudmernueckue onepauu ¢ 1
IENCTBUTEIbHBIMA YHCIAMHU
10 Moaynb TeHCTBUTENHFHOTO YHCIIA U €T0 1

CBOICTBa




11

[TpuGnmxEHHBIC BEIYUCICHHUS, TPABUIIA
OKpPYIJICHMS, IPUKUIKA U OLIEHKA
pe3yJibTaTa BEIYMCICHUN

12

OCHOBHBIE MCTOABI pCHICHUA LICJIbIX U
JIPOOHO-PANMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

13

OCHOBHEBIE MCTOABI pCHICHUA TEJIbIX U
JTpOOHO-pAIMOHANILHBIX YPaBHEHUH U
HEPaBEHCTB

14

OCHOBHEBIE MCTOABI pCHICHUA LEJIbIX U
TpOOHO-PAIIMOHATIFHBIX YPaBHEHUHN U
HEPABEHCTB

15

MHOrouieHsl OT OAHON NEPEMEHHOM.
JleneHre MHOTOYICHA HA MHOTOYJICH C
octatkoM. Teopema bezy

16

MHOTO4WIEHHI ¢ IETBIMU KO3 PHUITHEHTaMH.
Teopema Buera

17

Pemenue cucteM TMHEHHBIX YpaBHEHUI

18

Pemenue cucrteM TMHEHHBIX YpaBHEHUI

19

Martpuiia CuCTEMbI TMHEWHBIX YpaBHEHUM.
Onpenenurenb MaTpUIBI 2X2, €10
F€OMETPUYCCKUN CMBICIT U CBOKCTBA;
BBIYHCJICHHE €r0 3HAYEHHS

20

Onpenenurens MaTpUIbl 2X2, €ro
F€OMETPUYECKUI CMBICI U CBOWCTBA;
BBEIYHCIIEHHE €T0 3HAUCHUS

21

IIpuMeHeHue onpenenuTelts A peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI




22

Pemrenne npukiiagHbIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JIMHEWHBIX YPAaBHEHUI

23

Pemrenne npukitagHpIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JIMHEWHBIX YPAaBHEHUI

24

KonTponbHas pabota: "PannonanbHbie
ypaBHEHHUS U HepaBeHCTBA. CHcTeMBI
JIMHENHBIX ypaBHEHUN"

25

OyHK1HUS, CIIOCOOBI 3aJaHUs PYHKIINH.
Bsaumno o6patnblie pyHkiun. Komnosumms

byHKINNA

26

I'paduk pyHkmu. JnemeHTapHbie
npeoOpa3zoBanus rpadukoB QyHKIUN

27

OO6nacTh ornpenesieHus] © MHOXKECTBO
3HavueHni GyHKImu. Hymu GyHKIumn.
[TpoMexxyTKH 3HaK MOCTOSIHCTBA

28

UETHbie 1 HEUETHBIC (PYHKITHH.
[Tepunoanueckue dhynkiuu. [IpomexyTku
MOHOTOHHOCTHU (DYHKIIMH

29

MakcuMyMbl U MUHUMYMBI (DYHKITUH.
Haubonbiiee u HauMeHbllee 3HaYeHNE
(GYHKIIMH Ha IPOMEKYTKE

30

Jluneiinas, KBagpaTH4HAs U JPOOHO-
TuHeHas GyHKIUN

31

DeMeHTapHOe HCCIIEJOBAaHUE U
MOCTPOEHHE IPa(UKOB 3TUX HYHKIUI

32

DJeMeHTapHOe UCCIIeIOBaHuEe U
nocTpoeHue rpadukoB 3THX QyHKIUN

33

Crernens ¢ LIEIBIM TTOKa3aTeaeM. buHoM




Hrrotona

Creress ¢ LICJIBIM ITOKa3aTeaeM. bunom

34
HeroTona
Crenennas GyHKIHUS C HATYPAJIbHBIM U

35 LeNbIM Moka3aTeneM. E€ cBoiicTBa u
rpaduk

36 KonTponbHas pabota: "Crenennas
¢yukuus. E€ cBoiictBa u rpagux”

37 Apudmernueckuii KOpeHb HaTypaJIbHON
CTENIEHU U €ro CBOMCTBA

38 Apudmernueckuii KOpeHb HaTypaJIbHON
CTENIEHU U €ro CBOKWCTBA

39 [TpeoOpazoBaHus YHCTOBBIX BRIPAKEHUH,
COJZIepKalIuX CTEIICHU U KOPHH

40 [IpeoOpazoBaHUs YHCTOBBIX BRIPAKEHUH,
COJZIepKalIuX CTEIICHU U KOPHH

41 IIpeoOpa3oBaHust YUCIOBBIX BBIPAKEHUIH,
COJZIEpKalIuX CTEIICHU U KOPHU
Hppannonansueie ypaBHeHUs1. OCHOBHBIE

42 METO/IbI PELICHHS] UPPALUOHAIBHBIX
ypaBHEHUH
Wppannonansusle ypaBHeHUsA. OCHOBHbBIE

43 METO/IbI PELICHHS] UPPALUOHAIBHBIX
YpaBHEHUH
WppannonansHsle ypaBHeHUs. OCHOBHbBIE

44 METO/IbI PELICHHS] UPPALUOHAIBHBIX
ypaBHEHUH

45 PaBHOCUIIBHBIE ITEPEXO/IBI B PELIEHUH




HMpPALMOHAIIBHBIX YPAaBHEHUI

PaBHOCHIIBHBIE IEPEXOABI B PELLICHUU

46 HppallOHAJIbHBIX YPaBHEHUN

47 PaBHOCHIIbHBIE IEPEXOIBI B PELLIEHUH
HppallOHAJIbHBIX YPaBHEHUN

48 PaBHOCHIIbHBIE TEPEXOIBI B PELIEHUH
HppalMOHAJIbHBIX YPaBHEHUN
CaoiicTBa 1 rpaduK KOpHs N-0¥ CTENeHn

49 Kak (yHKIIUM 0OpaTHOMU CTEIEHH C
HaTypaJIbHbIM TOKa3aTelleM
CpoiicTBa U rpapuK KOpHS N-Oi CTEeNEeHU

50 KaK (yHKIIMHM 0OpaTHOW CTENEHH ¢
HaTypaJIbHBIM T0Ka3aTelIeM
KonTtponbHas padora: "CBolicTBa 1 rpaduk

51 KOpHsI N-oi crenieHu. MppanronaibHbIe
ypaBHEeHUS"

52 Crenens ¢ pallMOHaIbHBIM [1I0KA3aTEIEM U
e€ CBOICTBa

53 Crenens ¢ pallMOHaIbHBIM [TI0KA3aTEIEM U
e€ CBOMCTBa

54 Crenens ¢ pallMOHaIbHBIM [1I0KA3aTEIEM U
e€ CBOMCTBa

55 IToxa3zarenbHas QyHKUUsA, €€ CBOICTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIuM 11st
pelLIeHNs ypaBHEHUI

57 Hcnonb3oBanue rpaduka GyHKIUN UIst

pelIeHNs ypaBHEHUI




[TokazarenbHbie ypaBHeHMs. OCHOBHBIE

58 METO/Ibl PELIEHUS] IOKA3aTEIbHbIX 1
YpaBHEHUI
OKazartenbHbIe ypaBHeHH. OCHOBHBIC
I1 O
59 METO/Ibl PEUICHHUS TIOKA3aTeIbHBIX 1
YpaBHEHUU
OKazarteJbHbIe ypaBHEeHUS. OCHOBHBIC
I1 O
60 METO/IbI peIIeHHs TIOKa3aTEIbHBIX 1
YpaBHEHUU
61 KonTponbhas pabota: "[lokazarenbHas 1
kuust. [lokaszarenbHbie ypaBHEHHS
yH H n
62 Jlorapudm uncia. CoiicTBa jorapudma 1
63 Jlorapudwm uncna. CroiicTsa jorapudma 1
64 Jlorapudm uncna. CroiicTsa jorapudma 1
65 JlecsTHYHBIC M HATYPATIbHBIE JTIOTapU(PMBI 1
66 JlecsaTHYHBIC U HATYPAJIbHBIE JIOTapU(PMBI 1
67 [IpeoOpazoBanue BhIpaXeHUM, COACPIKALIUX 1
sorapudmel
68 [IpeoOpazoBanue BhIpaXeHUM, COAECPIKALIUX 1
Jorapudmel
69 [IpeobpazoBanue BoIpaKeHU, COAECPKAIIUX 1
sorapudmel
70 Jlorapudmudeckas QpyHKIH, €€ CBONCTBA U 1
rpaduk
71 Jlorapudmudeckas GpyHKIHs, €€ CBONCTBA U 1
rpaduk
7 Hcnonb3oBanue rpaduka GyHKIUN UIst 1

pelIeHNs ypaBHEHUI




NcnonszoBanue rpaduka GyHKIAN 1715

73
peuieHus: ypaBHEHUI
Jlorapudmugeckue ypaBHeHUs. OCHOBHBIE

74 METO/1bl pELIeHUsI JJorapu(PMUUECKUX
YpaBHEHUH
Jlorapudmuyeckue ypapHeHuss. OCHOBHBIE

75 METO/1bI pelIeHUs JorapuPMUIECKUX
YpaBHEHUU
Jlorapudmuyeckue ypapHeHuss. OCHOBHbBIE

76 METO/IbI peIIeHUs] Jorapu(PMUIECKUuX
YpaBHEHUU

77 PaBHOCHIIbHBIE TIEPEXOIBI B PELIEHUH
Jorapu(MUUECKUX ypaBHEHUI

78 PaBHOCHIIbHBIE TIEPEXOIBI B PELICHUH
Jorapu(MUUECKUX ypaBHEHUI

79 Kontponbnas padota: "Jlorapudmuyeckas
¢dbynaknus. Jlorapudpmuueckne ypaBHeHUS"

80 CuHyc, KOCUHYC, TAHT€HC U KOTAaHT'€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC U KOTAHT'€HC
YHICIIOBOTO apryMeHTa

g2 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,

84 OIpeeeHNE TPUTOHOMETPUUECKHUX

(GyHKIUI YUCIIOBOTO apryMeHTa




Tpuronomerpuueckas OKpy HOCTb,

85 OTIpeJIeJIEHIE TPUTOHOMETPHUYECKIX 1
(GyHKIUI YUCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUIECKHE (HOPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1

90 [IpeoOpa3zoBanue TPUrOHOMETPUUECKUX 1
BBIpKCHUH

01 [IpeoOpa3zoBanue TPUrOHOMETPUUECKUX 1
BBIpKCHUH

92 [IpeoOpazoBanue TPUTOHOMETPUUECKUX 1
BBIpKCHUH

93 [IpeoOpazoBaHKe TPUTOHOMETPHUECKIX 1
BBIpKCHUH

94 Pemenne TpuroHoMeTpUUECKUX YPAaBHEHHI 1

95 Pemrenne TpuroHoMeTpUUECKUX YpaBHEHHI 1

96 Pemenue TpuroHoMeTpUUECKUX YPAaBHEHHI 1

97 Pemennie TpUroHOMeTpUYECKUX YpaBHEHUIN 1

98 Pemennie TpuroHOMeTpUYECKUX YpaBHEHUIN 1

99 Pemennie TpUroHOMeTpUYECKUX YpaBHEHUIN 1

100 Pemenne TpuroHOMeTpUUYECKUX YPaBHEHUN 1
KonTponpHas pabora:

101 "TpuUroHoMeTpUUECKHUE BEIPAKEHUS U 1
TPUTOHOMETPUUYECKHE ypaBHEHUS"

102 [TocnenoBarenbHOCTH, CIIOCOOBI 3a/JaHHS 1

nocliegoBaTelIbHOCTEH. MeTox




MaTEMaTHYECKON HHAYKIIUU

MOHOTOHHEIE B OIrpaHU4YCHHBIC

103 MoCIIeI0BaTeIbHOCTH. VIcTopus aHam3a
0ECKOHEYHO MaJIbIX

104 ApupmeTrueckas mporpeccust

105 I'eomeTpuueckas mporpeccus

106 beckoneuHo yOpIBaro11asi reoMeTpudecKas
nporpeccust

107 Cymma 6eckoOHEYHO yObIBaroIIe
reOMEeTPUYECKOM POrpeccuu

108 JIMHENHBIN ¥ SKCIOHEHIIMATIbHBIA POCT.
Yucno e. DopMyina CIOKHBIX MPOIEHTOB

109 JIMHENHBIN U SKCIOHEHIIUATIbHBIA POCT.
Yucno e. DopMyina CI0KHBIX MPOIEHTOB

110 Hcnonb3oBanue Nporpeccuu Ui perieHus
peaNIbHBIX 3a]1a4 MIPUKIIATHOTO XapaKTepa

111 KonTponsnas pabora:
"[locnenoBarenbHOCTH U porpeccuun”

112 HenpepsiBHBIE ()YHKITMN M KX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI T'pauKOB
byHKIMI

114 CpoiicTBa (hyHKIIMIA HEMPEPHIBHBIX HA
OTpe3Ke

115 CoiicTBa (hyHKIIMI HENMPEphIBHBIX HA
OTpe3Ke

116 Mertoa MHTEpBAIOB 7151 pELICHUS

HCEPAaBCHCTB




MGTOI[ HWHTCPBAJIOB IJIA PCIICHU A

117
HEPaBCHCTB

118 MeTo1 MHTEPBAJIOB ISl PEIICHUS
HEPaBCHCTB

119 IIprMeHeHne CBOKCTB HENPEPBIBHBIX
GbyHKUMIMA 715 pelIeHus 3a1a9
[TIpumeHeHne CBOMCTB HEMPEPBIBHBIX

120 N
GbyHKUMIA 1715 pelIeHus 3a1a9

121 IlepBas n BTOpast IpoN3BOHEIE KITUH

VH

Omnpenenenne, TeOMETPHUECKAN CMBICI

122 ’
MPOU3BOJHOM
Omnpenenenne, PU3NIECKUI CMBICIT

123 ’
MPOU3BOTHOM

194 VYpaBHeHHe KacaTenbHOU K Tpaduxy
byHKINN

125 VYpaBHeHHE KacaTeabHOU K TpaduKy
byHKIMH

126 [Tpoun3BogHBIC 3TIEMEHTAPHBIX QYHKITUH

127 [Tpou3BogHBIC 37IEMEHTAPHBIX (QYHKITUH

128 [Ipou3BogHast CyMMBI, IPOU3BEACHUSA,
YaCTHOTO ¥ KOMITO3ULIUHU (DYyHKIIHIA

129 [Ipou3BogHast CyMMBI, IPOU3BEACHUSA,
YaCTHOTO ¥ KOMITO3UIIUU (DYyHKIIHIA

130 [Ipou3BogHAsI CyMMBI, TPOU3BEACHUS,
YaCTHOTO ¥ KOMITO3UIIUU (DYyHKIIMIA

131 KonTtponsnas pabota: "[IpousBoanas”

132 IToBTOpenue, 00001IeHNE, CCTeMaTH3alus




3HaHui: "YpaBHeHUd"
133 [ToBTOpenue, 0600ImIEeHNEe, CUCTEMATU3AIUS 1
3HaHui: "Oyakuun"
134 Hrorosas koHTposIbHAS paboTa
135 HTorosas KOHTpoJIbHAs paboTa 1 1
136 HOBTOPGHHC, 0000111eHIEe, CHCTEMaTH3aIlHs 1
3HaHUH
OBULIEE KOJIMYECTBO YACOB 1O 136 10

[TPOI'PAMME




11 KJIACC

Ne
n/u

Tema ypoka

KoauyecTBo 4acoB

KonTpoasubie
Bcero P
padoTsI

IIpakTHuyeckue
padoTbI

Jara
U3y4eHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBare/ibHbIE

pecypcbl

[IpuMeHeHne npou3BOIHOM K
HCCIe0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTbB U 3KCTPEMYMBI

[IpuMeHeHne npon3BOIHOMN K
HCCIeA0BaHUIO (PYHKIIMHM Ha
MOHOTOHHOCTbB U 3KCTPEMYMBI

[IpumeneHnne nporu3BOJHOM K
nccaeaoBaHuio PyHKIMN Ha
MOHOTOHHOCTb ¥ SKCTPEMYMBI

[IpumeneHnne npou3BOIHOM K
UCCIeI0BaHUIO (QYHKINNA Ha
MOHOTOHHOCTb ¥ SKCTPEMYMBI

[Ipumenenne npon3BoAHOM K
UccienoBaHuI0 GYHKINI Ha
MOHOTOHHOCTb ¥ SKCTPEMYMBI

[IpuMmeHeHne MPou3BOTHOM K
UccieoBaHuI0 QYHKINI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

HaxoxnaeHue HaMOOJIBIIIETO U

HaANMMCHBIICTO 3HAYCHUA HerepLIBHOﬁ

(GyHKIMHU Ha OTpE3Ke

HaxoxnaeHue HaMOOJIBIIETO U




HaVMEHBILIEr0 3HaYEHUS HENIPEPBIBHOU
(GyHKIMU Ha OTpE3Ke

Haxoxnenne HauOOJIBIIIETO U
HaWMEHBIIIETO 3HAYCHUS HENPEPHIBHON
(GyHKIMU Ha OTpE3Ke

10

Haxoxnenne HanOoJIBIIETO U
HaUMEHBIIIETO 3HAYEHUS HETIPEPHIBHOU
(YHKIIMM Ha OTpe3Ke

11

Haxoxnenne HanOoOIIBIIETO U
HaWMEHBIIIETO 3HAYEHUS HeTIPEPHIBHOU
(GYHKIIMM Ha OTpe3Ke

12

Haxoxnenne HanOOIBIIETO U
HaUMEHBIIIETO 3HAYCHUS HeTIPEPHIBHOU
(hyHKIMM Ha OTpE3Ke

13

[IpumeneHnre mpou3BOIHOM JIst
HaxOK/ICHU S HAMITYUYIIIErO PEIICHUS B
MPUKIIATHBIX 3a/1a9ax

14

[Ipumenenue mpou3BOIHOM JIst
HaxOXK/ICHUS HAMJTYYIIErO PEIICHUS B
MPUKIIAHBIX 33a/1a4ax

15

[TpumeHeHre NPON3BOAHOMN IS
OTIpeIeTICHUs] CKOPOCTH M YCKOPEHUS
nporiecca, 3aJJaHHoro (popMyIoit uim
rpadpuKom

16

[Ipumenenre npon3BOIHOM JUIs
OIIPENEIIEHUS CKOPOCTH U YCKOPEHHUS
nporecca, 3a1aHHOTO GOoPMYIION UITH
rpadpuKom




17 Kommnosunus Gpyakimit

18 Komnozunus pynkunit

19 Komnozunus pyHkunii

20 I'eomeTpuyeckre 00pa3pl ypaBHCHHI Ha
KOOPJIMHATHOM IJIOCKOCTH

21 ['eomeTrpuyeckue 00pa3bl ypaBHEHUN Ha
KOOPJIMHATHOM MJIOCKOCTH

29 KonTponbnas pabota: "MccnenoBanue
(GYHKIHHM ¢ TOMOIIBIO TPOU3BOAHOMN"

23 [lepBooOpazHasi, OCHOBHOE CBOMCTBO
epBOOOPa3HBIX

24 [TepBooOpazHbIe deMEHTAPHBIX (QYHKITHIA.
[IpaBuna HaxoXkA€HUS IEPBOOOPA3HBIX

o5 [TepBooOpazHbIe 3eMEHTAPHBIX (QYHKITHIA.
[IpaBuna HaxoXkAeHUS TEPBOOOPA3HBIX

26 Huterpan. ['eomeTprdeckuii CMbICT
WHTerpaia

97 Brruncnenue onpenenéHHOro HHTErpaia
o ¢popmyne Herorona-Jleitoauma

08 Brruncnenue onpenenéHHOro HHTErpaia
o ¢popmyne Horotona-JleitOnuna

29 [IpumeHeHne nHTerpaa s HaX0XKACHUS
TIoMaAeH TIIOCKUX GUTYp

30 [IpumeHeHne nHTErpaa s HaX0XKACHUS
00BEMOB T€OMETPUUYECKHX TEI

31 [Tpumeps pemennit muddepeHaTbHbIX

yYpaBHEHUH




[Tpumeps! pemennii ruddhepeHanbHbIX

32 .
ypaBHEHUI
MaremaTnyeckoe MOJIETUPOBAHUE

33 PEATBHBIX MPOIECCOB C MTOMOIIBIO
maddepeHInanbHbIX ypaBHEHUH

34 Kontponbshas padora: "IlepBooOpazHas u
uHTerpan”

35 Tpuronomerpudaeckne PyHKITUU, UX
CBOICTBa U rpaduku

36 Tpuronomerpudeckne GyHKIIAN, HX
CBOICTBa U rpaduKu

37 Tpuronomerpudeckne GyHKIIAN, HX
CBOMCTBA U TpapuKu

38 Tpuronomerpuueckue GyHKIUHU, UX
CBOMCTBA U TpauKu

39 Tpuronomerpuueckue QyHKIUU, UX
CBOICTBa U rpaduku
OT60p KOpHEH TPUTOHOMETPHUECKUX

40 yYpaBHEHUH C TTIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUIECKUX

41 yYpaBHEHUH C TOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPHUUECKUX

42 YPaBHEHHUH C IIOMOIIBIO
TPUTOHOMETPHUECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPHUUECKUX

YPaBHEHUH C IIOMOIIBIO




TPUTOHOMETPUYECKON OKPYKHOCTHU

Pemrenne TpuroHOMeTpU4ECKUX

44
HEPABEHCTB

45 Pemrenne TpuroHoMeTpu4ECKUX
HEPABEHCTB

46 Pemrenne TpuroHoMeTpu4eCKuX
HEPAaBEHCTB

47 Pemrenne TpuroHoMeTpu4eCKUX
HEPaBEHCTB
KonTponsnas pabora: "['paduku

48 TPUTOHOMETPUUECKUX HYHKIUH.
Tpuronomerpuueckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEIICHHUS
II0Ka3aTEIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IBI PEILICHHUS
II0Ka3aTEIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEILICHHUS
II0Ka3aTEIbHBIX HEPABEHCTB

52 OCHOBHBIE METO/IbI PEILICHHUS
II0Ka3aTeIbHbIX HEPABEHCTB

53 OcCHOBHBIE METO/IBI PELLICHUS
Jorapu(pMUYECKHX HEPABEHCTB

54 OcHOBHBIE METO/IBI PELLIEHUS
Jorapu(pMUUECKHX HEPABEHCTB

55 OcHOBHBIE METO/IBI PELLIEHUS
Jorapu(pMUUECKHX HEPABEHCTB

56 OCHOBHBIE METO/IbI PELIECHUS

J'IOl“apI/I(I)MI/ILICCKI/IX HCEPAaBCHCTB




OcHoBHEIC MCTOAbI PCIICHUS

> UppalroHaIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEIICHHS
MppaIroHaIbHBIX HEPABEHCTB
59 OCHOBHBIEC METO/IbI PEIICHHS
MppaIroHaIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEIICHUS
MppaIoOHaIbHBIX HEPABEHCTB
61 I'padrueckre METO BT peTIeHUs
MppaIMOHAIEHBIX YPaBHEHHN
62 I'padrueckre METOIbI peTIeHUs
MppaIMOHAIEHBIX YPaBHEHHN
63 I'padprueckue MeTO bl pelIeHHs
[0Ka3aTeIbHbIX YPaBHEHUN
64 I'padrueckue MeTO bl pelIeHUs
[I0Ka3aTeJIbHbIX HEPABEHCTB
65 I'padrueckue MeTO bl pereHus
Jorapu(pMUUECKUX ypaBHEHUN
66 I'padrueckue MeTO bl pereHus
jorapu(pMUYECKUX HEPAaBEHCTB
67 I'padrueckue MeTO bl pereHus
jorapu(pMUYECKUX HEPABEHCTB
I'paduueckue MeTO bl peleHus
68 MOKa3aTeNbHbIX U JOrapuPMHUUECKIX
YpaBHEHUH
I'paduueckue METObI pelICHHS
69 MOKa3aTeNbHbIX U JOrapuPMHUECKIX

ypaBHEHUH




70

I'pacdmyeckue MeToabI pemeHus
MOKA3aTEeNbHBIX U JIOTAPU(PMUICCKIX
HEPaBCHCTB

71

I'paduueckre METO b pelICHUS
MOKA3aTEeNbHBIX U JOTaPUPMHIECKIX
HEPABEHCTB

72

KonTponbhas pabota: "UppannoHaibHele,
MOKa3aTesabHbIE U JIOTapupMUUECKHe
HepaBeHCTBa"

73

Kommnekcusle uncna. AnreOpanueckas v
TpUroHOMeTpHUUecKas (HOpPMbI 3aITUCH
KOMITJIEKCHOTO YHCIIa

74

Kommiekcuple uncia. Anredpandeckas u
TpUroHOMeTpHuuecKkas (GOpMbI 3aITUCH
KOMIIJIEKCHOTO Yncia

75

ApubdMeTnueckue orneparuu ¢
KOMIUICKCHBIMU YHCITAMU

76

Apudmernueckue onepanuu ¢
KOMILJIEKCHBIMU YU CIIAMU

77

I/1306pa>1<eHHe KOMIIJICKCHBIX YHMCCJI Ha
KOOp,HHHaTHOﬁ IIJIOCKOCTH

78

I/1306pa>1<eHHe KOMIIJICKCHBIX YMCCJII Ha
KOOp,HHHaTHOﬁ IIJIOCKOCTH

79

®opmyna Myaspa. Kopau n-oit crenenu
13 KOMIUIEKCHOTO YHUCIIa

80

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOTO YUCJIa

81

HpI/IMeHeHI/IC KOMIIJICKCHBIX YU CECJI OJIA




penieHus GU3MIECKUX U TeOMETPUIECKUX
3a1a4

KonTponbnas pabora: "KommiekcHbie

82 "
qucia

83 HatypanbHble u nenple yrcia

84 HarypanbsHble u 1iensie yucia

85 [IpuMeHeHne npru3HAKOB JETUMOCTH
LETTBIX YUCEI

86 [IpuMeHeHne MprU3HAKOB JETMMOCTH
LIETTBIX YUCEI

87 [IpuMeHeHne Mpru3HAKOB JETMMOCTH
nensix yrcen: HOJl u HOK

88 [IpumeHeHne NpuU3HaKoB JETUMOCTH
nensix yncen: HOJl u HOK

89 [IpumeHeHne NpuU3HaKoB JETUMOCTH
LEJBIX YUCEII: OCTATKH [0 MOYITIO

90 [IpumeHeHne npu3HaKoB JETUMOCTH
LEJBIX YUCEII: OCTATKH [0 MOJYITIO
[IpumeHeHue MPU3HAKOB AETUMOCTH

91 LenbIX yrcen: anroput™ EBkinaa ans
pelIeHns 3a/1a4 B LIETbIX YncIax

92 KoHnTtponbsHas padota: "Teopus membix
yucen"
Cucrema 1 COBOKYITHOCTh YPaBHEHHUM.

93 PaBHOCUIIbHBIE CHCTEMBI I CUCTEMBI-
CJIeJICTBHS

94 Cucrema 1 COBOKYITHOCTh YpaBHEHU.

PaBHOCHUJIBHBIE CUCTEMBI M CCTEMBI-




CICACTBUA

95 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPaBHECHUI

OCHOBHBIC METO/IbI PEIICHHS CUCTEM U
96 COBOKYITHOCTEH MppalMOHATbHBIX
YpaBHEHUU

OCHOBHBIEC METO/IbI PEIICHUS CHCTEM U
97 COBOKYITHOCTEH IMOKa3aTeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEIICHUS CHCTEM U
98 COBOKYITHOCTEH MOKa3aTeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
99 COBOKYITHOCTEH JOTapu(hMUUECKUX
ypaBHEHUU

OCHOBHBIE METO/IbI PEILIEHUS CUCTEM U
100 COBOKYITHOCTEH Jlorapu(pMuueckux
ypaBHEHUH

[TpuMeHeHHe CUCTEM K PEIICHHUEO
MaTeMaTHYeCKUX 3a/1a4 U 3a/1a4 U3

101 pa3IMYHBIX 00JaCTel HAYKU U PeabHOU
KM3HU, HHTEPIIPETAIHS TOJTyISHHBIX
pe3yJIbTaToB

[IpuMeHeHHEe CUCTEM K PEIICHUI0
MaTeMaTH4eCKUX 3aJ1ad U 3a/1a4 U3

102 pa3IUYHBIX 00JacTel HayKu U peaabHOU
KU3HU, UHTEPIPETALUS TOTydECHHBIX

pe3ynbTaToB




[IpuMeHeHne HEPAaBEHCTB K PELICHUIO
MaTeMaTHUYECKUX 3a1a4 1 3a1a4 U3

103 Pa3IUYHBIX 00JIaCTeH HAYKH U pealIbHOI
YKU3HU, MTHTEPIIPETAIUS TOTYICHHBIX
pe3yJIbTaToB
Kontponbhas padota: "Cuctemsr

104 paIMoOHAaIBHBIX, HPPAITHOHATHLHBIX
MOKA3aTeNbHBIX U JIOTapH(PMUIECKUX
ypaBHeHUI"

105 PanvonaneHbIE ypaBHEHUS C TapaMeTPaAMHU

106 PannonanbsHbIE HEpaBEHCTBA C
napaMmeTpamMu

107 PanrionanpHBIE CUCTEMBI € TapaMeTpamMu

108 HppannoHansHble ypaBHEHHUS,
HEpaBeHCTBA C MapaMeTpamMmu

109 WppatmonanbHble CUCTEMBI C
rnapameTpamu

110 [TokazarenbHble ypaBHEHHsI, HEPABEHCTBA C
rnapameTpamu

111 [Toka3aTeabHbIC CUCTEMBI C TApaMeTpaMu

112 JlorapudmMuyeckue ypaBHEHUS,
HEpaBEHCTBA C apaMeTpamMu

113 Jlorapudmudeckne CUCTEMBI C
napaMmeTpamu

114 Tpuronomerpuueckue ypaBHEHHUs C
napaMmeTpamu

115 Tpuronomerpuueckie HepaBeHCTBA C

napameTpamMu




116

TpPUroHOMETPUYECKUE CUCTEMBI C
rapamerpamu

117

[TocTpoenue u ucciaegoBaHue
MaTeMaTHYeCKUX MO/JIEJIEN pealIbHbIX
CUTYaLMH C MOMOLIBIO YPABHEHUH C
napaMmeTpamu

118

[TocTpoenune u ucciaegoBaHue
MaTeMaTHYECKHUX MOJIENIeN peabHbIX
CUTYalll C TOMOIIBIO CUCTEM YPAaBHEHUI
C rapameTpamu

119

[TocTpoenue u ucciaegoBaHue
MaTEMaTHYCCKUX Moneneﬁ PCAIBHBIX
CUTYyaIMi C MOMOUIBIO CHCTEM YpaBHEHUI
C mapaMeTpamu

120

KonTtponbHas padota: "3agaun ¢
napamerpamu"

121

[ToBTOpEeHuE, 0600mICHNE,
cucTeMaTu3anus 3HaHui: "YpaBHeHus"

122

[ToBTOpEeHuE, 0600IICHNE,
cucTtemMaTu3aius 3HaHui: "YpaBHeHus"

123

[ToBTOpEHUE, 0000IICHNE,
cucTeMaTu3alus 3HaHui: "Y paBHEHUs.
Cucremsl ypaBHeHUI"

124

[ToBTOpenue, 06061IeHNE,
cucremarusanus 3HaHui: "HepaBeHncTa"

125

[ToBTOpEeHnue, 06061IeHNE,
cucreMmarusauus 3HaHui: "HepaBeHncrsa"

126

[ToBTOpeHue, 06001IeHNE,




cucreMaru3auus 3Hanuii: "HepaBencrpa"

[ToBTOpeHwue, 06001ICHNE,

127 cucremaruzauus 3HaHui: "IIpousBoaHas u 1
e€ npuMeHeHue"
[ToBTOpEenue, 06001ICHNE,

128 cucremaru3anus 3Hanui: "[IponsBoaHas u 1
e€ npuMeHeHue"
[ToBTOpenue, o6o0IICHNE,

129 cucreMmaruzauus 3HaHui: "IIponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpEeHue, 0600IICHNE,

130 cucTeMaru3aiys 3HaHui: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpEeHue, 0600IICHNE, 1
cucrtemaruzanus 3HaHuM: "OyHkiun"

132 [ToBTOpEeHue, 0600IICHNE, 1
cucremarusanus 3HaHui: "Oynkiun"

133 [ToBTOpEeHUE, 0600IICHNE, 1
cucremarusanus 3HaHui: "Oynkiun"

134 Hroropas KOHTpoJIbHAS paboTa 1 1

135 Hrtoropas KOHTpoJIbHAS paboTa

136 [ToBTOpEeHME, 00600IICHNE, 1
CUCTEMaTH3aIus 3HAaHU I

OBHIEE KOJIMYECTBO YACOB T1O 136 10

I[TPOTPAMME













