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IMNOACHUTEJIBHASA 3AIINCKA

VYyebublii kKypc «AnreOpa M Hauyajga MaTeMaTUYECKOrO aHAJINM3a» SBISETCS
OJIHUM M3 Haubojee 3HAYMMBIX B IPOrpamMMe CpeIHEero o0Iero odOpa3oBaHus,
MOCKOJIbKY, C OJHOW CTOPOHBI, OH 00ECIEYMBAET MHCTPYMEHTAJIbHYIO 0a3y s
U3YYEHHUS] BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C JAPYroil CTOPOHBI, (hOpMHUpPYET
JIOTUYECKOE U aOCTPAaKTHOE MBIIUICHHE OOyYaroIINXCAd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUsI MH(OPMATUKHU, OOILIECTBO3HAHUS, UCTOPUH, CJIOBECHOCTU U APYTHX
JUCUMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroIIuecs OBJIaJIeBaloT
YHUBEPCAIBHBIM SI36IKOM COBPEMEHHON HayKd, KOTOpas (OpMyIUpyeT CBOU
JOCTIKEHUS B MATEMaTHIECKO opMme.

VYyeOublii Kypc anreOpsl M Hayajl MaTeMaTUYECKOro aHallh3a 3aKJaJlbIBaeT
OCHOBY JJIi YCHEUIHOTO OBJAJeHUsA 3aKoHaMu (U3UKH, XUMUHU, OHOJIOTHH,
MOHUMAHHSI OCHOBHBIX TCHJICHIIUHN Pa3BUTUSI dKOHOMUKHU U OOIIECTBEHHOMN JKU3HU,
MO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX HHU(PPOBBIX W KOMITBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIIOJIb30BaTh UX JUIsl JAJbHEHIIEro oOpa3oBaHUS U B
MOBCEAHEBHOM XH3HU. B TO ke Bpemsi oBiajieHHE aOCTPaKTHBIMU U JIOTHYECKHU
CTPOTUMH KOHCTPYKUMSIMU aireOpbl M MaTEMAaTHYECKOro aHaliu3a pa3BUBaET
YMEHHE HaXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTUHHOCTH, JOKa3bIBATh
YTBEPXKJICHUS C TIOMOIIBI0O MHIAYKIMUA U PACCyXAaTh NEAYKTUBHO, UCIOIH30BaTh
00001IeHNEe W KOHKPETU3allMio, a0CTparupoBaHWE M aHAJOTHI0, (HOpMHUpPYET
KpEaTUBHOE U KPUTUUECKOE MBIILJICHHE.

B xone u3yuenus ydeOHOro kypca «Asredpa U Hayajga MaTeMaTHYECKOTO
aHaiau3a» oOydYarolluecsl MOJIYy4YaroT HOBBIM OMBIT PEIICHUS MPUKIAAHBIX 3ajad,
CaMOCTOSITENIbHOTO MOCTPOEHUSI MAaTEMATHUYECKUX MOJENEH peallbHbIX CUTYallUi,
UHTEPNpETAllMd  TOJYYCHHBIX  pEHIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B MpHUpPOJE, HAyKe U HCKYCCTBE, C
BBIAIOITMMUCS MaTEMAaTHIECKUMH OTKPBITUSIMHU U UX aBTOPaMHU.

Y4ebuplii Kypc 00JaaeT 3HAYUTENHHBIM BOCIHUTATEIHLHBIM TMOTCHIIHAIOM,
KOTOpPBIN peanu3yercs Kak depe3 Y4eOHbId MaTepual, CHOCOOCTBYIOIIUN
(GbopMHpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHHS, TaK M 4epe3 creuuduky ydeOHOH
JEATeNIbHOCTH, TpeOylomed MNpOAOKUTEIbHON KOHIICHTpAallud BHUMAaHUS,
CaMOCTOSITENIbHOCTH, aKKypaTHOCTH M  OTBETCTBEHHOCTH 32 IOJYYEHHBIN
pe3yJibTar.

B ocHoBe wmetonmuku oOydeHus anreOpe W HadajiaM MaTEeMaTHYECKOTO
aHaJIM3a JISKUT ACSTEIbHOCTHBIN MPUHIIUIT 00YYEHUSI.

B crpykType yuebHOro kypca «Amnredbpa M Hayajga MaTeMaTH4YeCKOro
aHaJIM3a» BBIICJICHBI CIEIYIOIINE COJIepKAaTebHO-MeToquYecKue aunuu: «Hucna
U BBIUKCIEHUS», « DYHKIIMU U Tpadukn», «YpaBHEHHUS U HepaBeHCTBa», «Hauana
MaTEeMaTUYeCKOro aHamu3a», «MHoXecTBa M JIoTHMKa». Bce OCHOBHbBIE
COJIEPKATEIbHO-METOIUYECKUE JIMHUU HW3Y4YalOTCSd Ha MPOTSHKEHUHM JBYX JIET



oOy4eHUs: Ha YpPOBHE CpeaHero o0imero oOpa3oBaHMs, €CTECTBEHHO JOMOJHSS
JpyT Ipyra W MOCTEIICEHHO HACHIIIAsSCh HOBBIMH TEMaMU W pasjaenamu. J[aHHBIN
y4eOHBI KypC SBISETCS WHTETPATUBHBIM, IIOCKOJIBKY OOBEAMHSIET B cebe
colepKaHNUE HECKOJbKMX MAaTeMAaTHYECKUX JUCIUIUIMH, TaKWX Kak anreopa,
TPUTOHOMETPHSI, MATEMATHUYECKUI aHAJIN3, TEOPUS MHOXXECTB, MaTeMaTHYECKas
jgoruka u gapyrue. Ilo Mepe Toro kak oOywaromuecs OBIJIaJeBalOT BcE Oolee
INIMPOKUM MAaTEMaTHYECKUM aIlllapaToM, Y HUX MOCIeI0BaTeIbHO (popMuUpyeTcs 1
COBEPIIICHCTBYETCS yMEHHUE CTPOUTh MaTEMaTHYECKYyI0 MOJCIb pealbHOU
CUTYaI¥, MPUMEHSITHh 3HAHUS, MTOJYYECHHBIC MPU W3YUYEHUU y4eOHOTO Kypca, s
pEIIeHHsS] CaMOCTOSTEIBHO CHOPMYIUPOBAHHON MAaTEeMAaTHUYECKOM 3a/layu, a 3aTeM
WHTEPIPETUPOBATH CBOM OTBET.

ConeprkarenpbHO-MeTOIMYEeCKas JTHHHS «UWcia W BBIYMCICHUS) 3aBepIIacT
dbopMHUpOBaHNE HABBIKOB MCIOJB30BAHMS ACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAYaTo Ha YPOBHE OCHOBHOTO 00IIero oopasosanus. Ha ypoBHe cpennero oouiero
oOpazoBanusi 0co00e BHUMAaHHE yJensieTcs  (OPMUPOBAHUIO  HABBIKOB
paIOHATBHBIX BBIYUCIICHHUM, BKIIOYAIONIMX B Ce0S WCIOJB30BaHUE Pa3TUIHBIX
dbopM 3amucH YHCIa, YMEHHE JenaTh NPHKUIKY, BBITIOIHSATH MPUOIMKEHHbBIE
BBIYHCIICHUS, OIICHWBATh YWCJIOBBIC BBIPAKEHUSA, padOTaTh ¢ MaTeMaTHYECKUMU
KOHCTAHTAMHU. 3HAKOMbIE OOYyYalOIMMMCS MHOXECTBA HATYPAIbHBIX, IEJIBIX,
pallMOHAIIBHBIX U JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMILJIEKCHBIX YHCel. B  KakIoM H3 O3THX MHOXECTB pPacCMaTPHUBAIOTCS
CBOWMCTBEHHBIE €My cIHenu(pUyYecKue 3aJaud M OMNEpaluu: JeJICHHUE Haleo,
OTICpUPOBAHUE OCTAaTKAMU HAa MHOXECTBE IIEIBIX YHCEN, OCOOBIe CBOMCTBA
paIMOHAIBHBIX U UPPAMOHATBHBIX YKCEN, apu(pMETHUECKUE OTepallui, a TaKKe
W3BJICUCHUE KOPHSI HATypaJlbHOM CTEICHH Ha MHOYKECTBE KOMILJICKCHBIX YHCEIL.
bnaromapsi mocienoBaTenbHOMY pPACIIMPEHHUIO Kpyra HCHOJB3YEeMBbIX YHCENl WU
3HAKOMCTBY C BO3MOXXHOCTSIMH WX NMPUMEHEHHUS IS PEIICHUs Pa3IuvHbIX 3a1a4
dbopmupyeTCcs TpencTaBIeHne O €AMHCTBE MAaTEMAaTHUKH KaK HAyKH W €€ poJik B
MIOCTPOCHUU MOJICJICH pEaNbHOTO MHUpPA, HIMPOKO HCIOIB3YIOTCS O00O0OIICHHE U
KOHKpETH3aIHS.

Jluaus «YpaBHCHHS M HEPABEHCTBA» pPEATM3YETCS Ha MPOTSHKCHHH BCETO
oOydeHHsT Ha YpPOBHE CpEIHEro oO0Iero oOpa3oBaHMsI, MOCKOJIBKY B KaXKIOM
pazaene Ilporpammbl MpemxyCMOTPEHO pELICHHE COOTBETCTBYIONIMX 3ajad. B
pesyibpTaTe OOydYaromiecss OBJAJACBAIOT PA3JIMYHBIMU  METOJAMH  PEIICHUS
palioHaIbHBIX, HPPAIMOHATBHBIX, TOKA3aTENBHBIX, JIOTAPUPMUYECCKUX |
TPUTOHOMETPHYCCKUX YpaBHCHHM, HEPABEHCTB M CHCTEM, a TakXke 3ajad,
comepxkammx mapaMmerphl. [losydeHHBIE YMEHHS MIUPOKO HCIOJB3YIOTCS TpHU
UCCIIeIOBaHUM (DYHKIMI C TIOMOIIBIO MPOU3BOIHOM, TIPH PEIICHUH MPUKIATHBIX
3a/a4 ¥ 3a7a4 Ha HaXOXKJIEHUE HAaWOOJBIINX U HAMMEHBIINX 3HAYCHUH (QYHKIIHH.
JlanHas conmepkaTelibHasl IMHUS BKIIFOYACT B ceOs Takke (HOPMUPOBAHHE YMEHUN
BBITIOJIHATH ~ pacdy€Tel 10  QopMynaMm, MNpeoOpa3oBaHUs  PalMOHATIBHBIX,



UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUM, & TaKXKE BBIPAXKECHUU,
CoJiep)KalluX cTerneHu M Jjorapumel. braromaps usyueHuro anreOpanyeckoro
Marepuaga IPOUCXOAWT  JAJbHEWINEE  pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTPaKTHOTO MBILIUICHUS O0ydaromuxcs, GOPMUPYIOTCS HABBIKH JETyKTUBHBIX
paccykneHudd, pabOTBl ¢  CHUMBOJBHBIMH  (QopMamH,  MPEACTABICHUS
3aKOHOMEPHOCTEM M 3aBHCHUMOCTEH B BHJIE€ PAaBEHCTB U HEPABEHCTB. Ajredpa
npegiaraeT 3(pQEeKTUBHbIE HHCTPYMEHTBl JJI pPELIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 337a4, HAIJISAJHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
SI3bIKA HAYKHU.

ConepxarenbHo-MeTouueckass JUHUA «DYHKIUM U TpaduKu» TECHO
HEPEIJIETACTCA C JPYTMMM JIMHUSMU y4ye0OHOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3a1a€T MOCIEA0BATEILHOCTD U3yYeHUs MaTepuana. M3yyeHue cTeneHHoun,
MO0KAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUYECKUX (DYHKIIMM, UX CBOMCTB
U rpaduKoB, UCHOIb30BaHUE (DYHKUMN JJIS PEIIeHUs 3aJad U3 JPYIHX Y4eOHBIX
IIPEAMETOB U PEaIbHOM KU3HU TECHO CBA3AHO KAK C MaTEeMAaTHYECKUM aHAIU30M,
TaK U C pElICHHEM ypaBHEHUH M HepaBeHCTB. [Ipum 3TOoM Oonblioe BHMMaHHE
yaensercsa (OPMUPOBAHUIO YMEHHUS BBIpaXaTh (POPMYJaMU 3aBUCUMOCTH MEXIY
pa3MMYHBIMU BEJIMYMHAMH, HCCIENOBATh MONy4YeHHbIE (DYHKIIMHU, CTPOUTH HX
rpadguku. MaTepuan 3Tol coliepKaTeIbHON JIMHAK HaIleJIeH Ha Pa3BUTHE YMEHUN
YU HaBBIKOB, IIO3BOJIIOIIMX BBIPaXKaTb 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznuuHoi (dopMme: aHATUTUYECKOM, Tpaduyeckoil u ciioBecHo. Ero msyueHwue
CIIOCOOCTBYET Ppa3BUTHIO aJTOPUTMUYECKOTO MBIILUIEHUS, CHOCOOHOCTH K
0000I1IEHII0 M KOHKPETU3ALIMH, UCIIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenbHas nuHusa «Hauana MareMaTnyeckoro aHajin3ay IO3BOJISIET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MATEMaTUYECKUX, TaK U IPUKIAJHBIX 3a1ad,
JOCTYIHBIX OOyYaroIIMMCs, TaK KaK y HUX MOSBISIETCS BO3MOXXHOCTb CTPOMTH
rpa@uKy CIOXHBIX (YHKIMM, ONpeAeNniaTb UX HauOOJbIIME W HAaWMEHbIINE
3HAYECHHsI, BBIYHUCIATH IUIOMIAAU (UTYP B OOBEMBI TE, HaXOIUTh CKOPOCTH U
YCKOpeHHs IpoueccoB. JlaHHas coaepKaTenbHas JIMHUSA OTKPBIBAET HOBBIC
BO3MOJKHOCTH IIOCTPOCHUS MATEMATHUYECKUX MOJECIIEH pPEalbHbIX CUTYyallUH,
MO3BOJIIET HAXOJWTh HAWIYYIIEE pENIEHWE B MPUKIAAHBIX, B TOM YHCIIE
COLIMAJIBHO-D)KOHOMHYECKHUX, 3a/1adyaX. 3HAKOMCTBO C OCHOBAMU MaTEMaTUYECKOIO
aHallu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOrO, (POPMAIBbHO-JIOTUYECKOTO U
KpPEaTUBHOI'O MBIIIJICHUS, (POPMUPOBAHUIO YMEHMI paclo3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTUKHU B HayKe, TEXHHUKE M HCKyccTBe. OOyuaromuecs y3HAIOT O
BBIJAIOIINXCS PEe3yJIbTaTaX, IOJYYEHHBIX B XOJE€ PA3BUTHS MATEMATHUKHA Kak
HayKH, U 00 UX aBTOpax.

CopeprkarenbHO-MeTOAUMYECKasl TUHUSA «MHOXKeCTBa M JIOTMKa» BKIIIOYAET B
ceOsl 2JEMEHTbl TEOPUM MHOXXECTB M MaTeMaThyeckoil Joruku. Teoperuxo-
MHO>XECTBEHHBIC IIPEACTABICHUS [IPOHU3BIBAIOT BECh KYPC LIKOJIBHOW MaTEMAaTUKU
U TpeajaratoT HaumOoJiee YHUBEPCAIbHBIM SI3bIK, OOBEIMHAIOMIMI BCE pa3aenbl



MaTeMaTUKH H €€ TPWIOKEHUN, OHU CBS3BIBAIOT pa3HbIE MaTeMaTHYECKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [losTomy BaxkHO [aTh
BO3MOXXHOCTh OOYyYarIIeMyCss TOHUMAaTh TEOPETUKO-MHOKCCTBEHHBIN  SI3BIK
COBPEMEHHOW MaTEMAaTHUKH W HCIOJIL30BATh €r0 JUIS BBIPAKEHUS CBOUX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT MPHU3HAThH
CBOWCTBEHHYIO €W CTpOroctb OOOCHOBAaHUW U CIIEJJOBAaHUE OIPEACIEHHBIM
npaBuiaM  TMOCTPOCHMSI  JIOKa3aTelbcTB.  3HAKOMCTBO  C  3JEMEHTaMu
MaTEMaTHYECKOH JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIJICHUS
00ydJaronuxcsi, T03BOJISIET UM CTPOUTH CBOW PACCYKJICHUSI HA OCHOBE JIOTUYECKUX
npaBuil, POPMUPYET HABBIKH KPUTHUECKOTO MBIIIICHUS.

B yuebnom Kkypce «Anrebpa W Hayalla MaTeMaTUYECKOrO aHaJIU3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYE€CKOTO MOJICIMPOBAHMS, KOTOPBIE MPU3BAHbBI
CrocoOCTBOBAaTh (DOPMUPOBAHUIO HABBIKOB TOCTPOCHUSI MOJENeH pealbHbIX
CUTyalluid, HCCIIEIOBAHUS HTUX MOJICJIEM C MOMOIIbIO almapara ainredopbl U
MaTEMaTUYECKOTO aHajiu3a, WHTEPIpPETAlMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3a/1aHus BIUIETEHBI B KXK]IbIN U3 pa3/ieloB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOTO Kypca IIMPOKO HCIOJIB3YETCs IS PEIICHUS NPHUKIAAHBIX 3amad. [Ipu
pElICHNH  pPeabHBIX  TMPAKTHYECKUX  3amad  oOydJaromiuecss  pa3BHBAIOT
HAOJIFOTaTeNTbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIOJIb30BaTh  AHAJOTHI0, 0000maTh W  KOHKPETH3UPOBATh  MPOOJIEMy.
JlesTenbHOCTh 1O (OPMHUPOBAHHWIO HABBIKOB PEIICHHS TMPUKIAIHBIX 3aaad
OpraHU3yeTCs B MPOIIECCE U3YUEHUSI BCEX TEM YUueOHOro Kypca « Anredpa v Havasa
MaTEMaTUYECKOTO aHaTTN3ay.

Ha wusydenune yueOHOro Kkypca «AnreOpa ¥ Hadala MaTeMaTHYE€CKOTO
aHanuza» orBoautcs 272 4daca: B 10 knacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 Jaca B HEJIEINIO).



COJAEPKXAHUE OBYUYEHUA
10 KJTACC

Yuciia 1 BBIYUCTICHUSA

PaunonanpHpie uncna. OOBIKHOBEHHBIE U JECATUYHBIE JIPOOU, MPOLICHTHI,
OeckoHeuHbIe Tepuoanueckue Apoou. I[lpumeHenue npoOel W TPOIEHTOB IS
pelLIeHUs MPUKJIIAIHBIX 3a7a4 U3 PAa3JIMYHbIX OTPACied 3HAHUN U PEaJbHOM KU3HMU.

JelictBuTenbHblE 4ncia. PalnMOHalbHBIE W MPPALMOHANIBHBIE YHUCIIA.
Apudmernueckre  omepalMu ¢ JICWCTBUTENIbHBIMU  4YuclaMd.  Mojayiib
JNENUCTBUTEIBHOTO YHMCIIa U €ro cBoicTBa. [IpnOnkE€HHbIE BBIYMCICHMS, PABUIIA
OKpPYTJIEHMS], IPUKHUIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUN.

Crenenp ¢ uenbiM nokaszarenemM. buHom Hbrorona. Hcenonb3oBaHue
NOAXOAsIIENd POPMBI 3aMUCH AEHUCTBUTENbHBIX YUCEN IJIsl PELICHUS TPAKTUYECKHUX
3a]1a4 1 PEJCTaBICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypaIbHON CTETICHU U €r0 CBOWCTBA.

CreneHb C palMOHAIBHBIM II0KA3aTENEM MW €€ CBOMICTBA, CTENEHb C
JNENCTBUTENBHBIM IIOKA3aTEIIEM.

Jlorapudm wymucna. CpoiictBa norapu¢ma. [lecaTuyHble M HaTypajibHbIC
aorapu@Mel.

CrHyC, KOCHHYC, TaHI'€HC, KOTAHI'€HC YHWCJIOBOIO apryMeHTa. ApPKCUHYC,
apKKOCHHYC M apKTAaHIE€HC YUCJIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa W TOXIECTBEHHbIE IpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCHIIbHBIE ypaBHEHUS U ypaBHEHHUs-cieAcTBUsA. HepaBeHCTBO,
pelIeHre HEPAaBEHCTBA.

OCHOBHBIE METObI PEIICHUS LIENBIX U APOOHO-PAIIMOHATILHBIX YPABHEHUHN U
HEpPAaBEHCTB. MHOrowIieHbl OT OJHOW IepeMEHHOW. JleleHue MHOrowieHa Ha
MHOIO4YJIEH ¢ ocratkoM. Teopema be3dy. MHOrouwieHsl ¢  LEIbIMU
koddpunmentamu. Teopema Buera.

[TpeobpazoBaHusl YMCIOBBIX BBIPAXKEHUMN, COJEPIKAIIMX CTETIEHU U KOPHHU.

HppanumonanbHbie YpaBHEHHS. OcHOBHBIE METOBI peleHus
UPpALMOHATBHBIX YPAaBHEHUI.

[Toka3zarenbHble ypaBHEHHs. OCHOBHBIE METOJABI PEIICHUS IMOKAa3aTEIbHBIX

YPaBHEHHUM.

ITpeobpazoBaHue BbIpaXKEHUH, COJIEPIKALINX JOrapu(MBbI.

Jlorapudmuueckue YpaBHEHHUS. OcHOBHbIE METO/IbI pelieHus
Jorapu(MUUYECKUX YPABHEHHIA.

OCHOBHBIE TPUTOHOMETPHUUYECKHE bopMyIIbI. IIpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpPUroHOMETPUIECKUX YPABHEHU .



Pemenne cucreM nMHENMHBIX ypaBHEHMH. Marpuma CUCTEMBbI JIMHEHMHBIX
ypaBHeHHI. OrnpenenuTens MATpUlbl 2X2, €ro TIeOMETPUYECKHH CMBICI H
CBONCTBA, BBIUMCIICHUE €r0 3HAYEHUS, IPUMEHEHHUE OINPENCTUTENS I PEIICHUS
CHUCTEMBI JIMHEMHBIX YypaBHEHUU. PemeHue NpUKIAmHBIX 3aa4 C IOMOIIBIO
CHUCTEMBl JIMHEWHBIX ypaBHEHMH. lccinenoBaHne NOCTPOCHHOW MOJEIN €
IIOMOIBIO MATPHUIL] U ONIPEIEIUTEIIEH.

[locTpoeHne MareMaTUYECKUX MOJEJEN pealbHON CHUTyallMH C MOMOUIBIO
YPaBHEHUW U HEpaBEHCTB. lIpuMeHeHHe ypaBHEHHMH U HEPABEHCTB K PEILLICHUIO
MaTeMaTHYeCKUX 3aJad M 3aJad U3 pazIuYHbIX OOJacTedl HayKd M peajbHOU
KU3HH.

DyHKUMH U TPaPUKH

OyHKuMs, crnocoosl 3amaHus ¢GyHKIuU. B3aumHOo oOpaTHbIE (QYHKIIHMH.
Komnozuuust Qynkuuii. I'papuk  (yHkium. DinemeHTapHble MNpeoOpa3oBaHUs
rpadukoB QyHKINH.

OO6nactp ompeneneHuss 1 MHOKECTBO 3HaueHud (yukuuu. Hymu Qynkiuu.
[TpomexyTku 3HaKOnoOCcTOosTHCTBA. YETHBIE M HeU€éTHBIC QyHKIMU. [lepuoanueckue
¢ynkuuu. IIpoMexyTKun MOHOTOHHOCTHM (PYHKIUU. MaKCUMyMbl U MUHUMYMBI
¢ynxun. Haubomnbiiee u HanMeHblee 3Ha4eHUs (PyHKIIUN HA TIPOMEKYTKE.

Jluneitnasi, kBaapaTu4yHas W APOOHO-TMHEHHAs (QYHKIUH. DJIeMEHTapHOE
UCCJIEJIOBAaHHUE U IOCTPOCHUE UX I'PaUKOB.

CrenenHas (yHKIMS ¢ HATypajbHBIM U IIEJIbIM MOKa3areneM. E€ cBoiicTBa u
rpadguk. CpoiicTBa U rpaduK KOpHS N-OM CTENEHM Kak (QYyHKUUU OOpaTHOU
CTEIIEHU C HATypaJIbHbIM ITOKA3aTEIIEM.

[TokazarenbHast u norapudmudeckas (yHKIUUA, UX CBOWCTBA M Tpadukwy.
Hcnonb3oBanue rpaduxoB GyHKIMMA 15 pelICHUs] ypaBHEHUH.

TpuroHoMmerpuueckass OKPY>KHOCTb, OIPEAECICHUE TPUTOHOMETPUUYECKUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

QOYyHKIMOHAIBHBIE 3aBUCMMOCTH B pEAJbHBIX IPOLECCAX W SBICHUSIX.
['paduku peanbHbIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHajamn3a

ITocaenoBaTeIbHOCTH, CIOCOOBI 3aJlaHUsl IOCJIEA0BATEILHOCTEH. MeTox
MaTeMaTU4eCKON WHyKIWH. MOHOTOHHBIE U OrpaHUYEHHbIE
IIOCJIEIOBATENBHOCTH. VICTOpHUS BO3HMKHOBEHHS MAaTeMaTHYECKOrO0 aHaNIM3a Kak
aHaM3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMmeTpuueckasi mporpeccu. beckoneuno yObiBaroias
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO yOBIBarOUIEl reoMeTpUYecKOon
IpOrpeccru. JIMHEWHBIN U SKCITOHEHIMAIBHBIN pocT. Yucio e. PopmyJia CI0KHBIX
npoueHToB. Mcmonb30BaHWE NPOTPEecCMU Uil PELICHMs peajbHbIX 3a1ad
MIPUKJIATHOTO XapaKTepa.



HenpepeiBHbIe (YHKIIMM W WX CBOMCTBA. TOYKHM pa3pbiBa. ACHMIITOTHI
rpadukoB QyHkumii. CBoiicTBa (YHKIIMA HENpPEphIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB [JIsi PEUICHHS HEpPaBEHCTB. lIpuMeHEHHE CBOWCTB HEMPEPBIBHBIX
GYHKIMHI 15 pereHus 3a1ad.

IlepBas u BTOpas npousBoaHble PpyHKIMU. OnpeneneHne, reOMETPUIECKUN 1
(dbu3HUecKuil CMBICT TPOU3BOJIHON. Y paBHEHHUE KacaTeIbHOU K TpaduKy QyHKIIUU.

[IpousBoanbie  aneMeHTapHbIX  (QyHKuuid.  I[IpousBoaHass ~ CyMMbl,
MPOU3BECHUS, YACTHOTO U KOMIO3ULIUK (PyHKIIHIA.

MHo:xecTBa U JIOTHKA

MHOX€eCTBO, OomepalMd HaJl MHOXECTBAMHU M KX CBOMCTBa. Jluarpammebl
Oiinnepa—Benna. IlpumeHeHHe TEOPETMKO-MHOMXECTBEHHOTO — amnmapara  JuJis
ONMCAHUs peaJbHbIX MPOLECCOB W SIBJICHUHM, MPHU PEUICHWU 3a1ad U3 JPYTUx
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBONCTBO MATEeMaTHYECKOTO OOBEKTa, CICACTBHE,
JI0KA3aTeNbCTBO, PABHOCUJIBHBIE YPABHECHMUS.

11 KJTACC

Yuciia 1 BBIYUCTICHUSA

Harypanbnbie u nensie yucna. [IpuMeHeHrne NPpU3HAKOB JEIMMOCTH LIEJBIX
yucen, HauOonpmuid obmui nenurens (ganee — HOJl) u Haumenblee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o Moay:to, anroputma EBkinaa s pemeHus
3a/1ay B LEJbIX YHUCIIaX.

Kommnekcuble wucna. Anredpavueckass U TPUTOHOMETpUYECKas (POpPMbI
3alMCH KOMIUIEKCHOTO 4Hciia. Apu(MeTHYEeCKHe OIlepauuyd ¢ KOMILUIEKCHBIMU
yrcnamMu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPJIMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau n-oii cTreneHu U3 KOMIUIEKCHOro yucia. [Ipumenenue
KOMIUJIEKCHBIX YMCEN JJIs PEIICHHs (PU3NYECKUX U TEOMETPUUECKUX 3a/1ay.

YpaBHeHMS U HEPABEHCTBA

CucreMa U COBOKYNHOCTb YpaBHEHUH W HEPABEHCTB. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSL. PABHOCUIIBHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPUUYECKOU OKPYKHOCTHU. PerieHne TpuroHoMeTpu4eCcKux HEPaBeHCTB.

OCHOBHBIE METOABI PELIECHUS IOKA3aTeJNbHbIX U  JIOrapUPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHHS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHUS] CUCTEM M COBOKYIHOCTEH palMOHAJIbHbIX,
UPpaLMOHATBHBIX, TOKA3aTEIbHbIX U JOTapU(PMUYECKUX YPABHEHUI.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IApaMETPaMU.



[IpumeHeHne  ypaBHEHMM, CUCTEM UM  HEPABEHCTB K  PEILICHUIO
MaTeMaTUYeCKUX 3aJad M 3aJad U3 pazIudHbIX o0jacTell HayKu M peajbHOU
YKW3HU, HUHTEPIIPETALMA ITOJTYYEHHBIX PE3YJIbTATOB.

DOyHKIUHN U TPAaPUKHU

I'paduk xommoszunuu Qynkumii. ['eomerpuueckue o0pas3bl ypaBHEHUN U
HEPABEHCTB HA KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U IPapUKU.

['padhuueckre meTonbl pelleHHs YpaBHEHHM M HepaBeHCTB. ['paduueckue
METO/bl PEIICHHUS 3a]1a4 C TapaMETPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IPOLECCOB U
3aBHCUMOCTEHM, KOTOpbIE€ BO3HUKAIOT NPU PELICHUM 3a1ad W3 JPYIMX Y4YeOHBIX
IIPEIMETOB U PEANIbHOU KU3HH.

Havana MaTeMaTH4eCKOro aHaJM3a

[TpumeHeHne MpoOU3BOAHON K MCCIENOBAHMIO (DYHKIMI HA MOHOTOHHOCTH U
3KCTpeMyMbl.  HaxoxaeHue  HamOONbIIEr0o M HAUMEHbBIIEro  3HAUYEeHUH
HENPEepbIBHON (QYHKIIUU HA OTPE3KE.

[IpuMeHeHne NPOU3BOJHOM I HAXO0XKACHUS HAWJIy4dlllero pEIICHUS B
INPUKIAIHBIX 33/1adax, Uil ONPEACIICHUS CKOPOCTH M YCKOPEHHMS Ipouecca,
3aJJaHHOTO (HOPMYJIIOH W TPpaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO TiepBOoOOpa3HbIX. I[lepBooOpasHbie
ayieMeHTapHbIX QyHKuui. [IpaBuna HaxoxaeHUs NepBOOOpa3HBIX.

WNurerpai. I'eomerpruueckuit CMBICII UHTErpaia. Brruncnenune
onpeaenéHHoro uurerpaia mno gopmyne Hetorona-JleitOnuna.

[IpumeHeHne uHTErpajga s HAXOXKICHUS IUIOIAZel IMIockux ¢Guryp u
00BEMOB reOMETPUUECKUX TEJL.

[Ipumepsr pemenuii auddepeHIanbHbIX ypaBHEHUNH. MaTtemaTtuueckoe
MOJICIMPOBAaHUE pEAJbHBIX MPOLIECCOB C TNOMOLIBI  Au(depeHInaIbHbIX
YPaBHEHH.



[NDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA VYUYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJBTATDBI

1) rpaxaaHCKOTrO BOCIIMTAHMSI:

c(hOpMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOI'O  WJI€HAa  POCCUUCKOTO  oOIlecTBa,  MPEJICTABICHUE O
MaTeMaTUYeCKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUU,
IpoLeayp TPpaKIAaHCKOro oOmecTBa (BbIOOPBI, OMPOCHI W JAPYroe), yMEHHue
B3aMMOJICHCTBOBaTh C COLMAJIbHBIMU HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSMUA 1 HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKOU TPAXTAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOILIOMY M HACTOSIIEMY POCCHICKOW MAaTe€MAaTHUKH, IIEHHOCTHOE OTHOILIEHHUE K
JOCTUKEHUSAM POCCUMCKUX MAaT€MaTUKOB U POCCUMCKON MaTEMaTUYECKOM IIKOJIbI,
UCIIOJb30BaHUE OTUX JOCTHKEHUW B JAPYrMX HayKax, TEXHOJIOTHAX, cdepax
HSKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HaHMWE JAYXOBHBIX LEHHOCTEH POCCUICKOro Hapoaa, CPOPMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHUA, dTUYECKOTO IOBEICHMS, CBA3aHHOIO C MPAKTHUYECKUM
NPUMEHEHUEM JOCTIDKCHUNW HAyKu U JEATENbHOCThIO YYE€HOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOLICHUE K MHpPY, BKIIOYAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1ay, PEIICHUH, pacCyKICHUI, BOCIPUUMYUBOCTh
K MaTeMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3n4ecKoOro BOCHUTAHUSA:

c(OPMHUPOBAHHOCTh yMEHUS TMPUMEHSATh MAaTeMAaTHUYeCKHEe 3HAHUA B
MHTEpecax 310pOBOro v 0€30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 30pOBbIO (3I0pPOBOE THUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHIATUH U
OTIbIXa, peryisipHas (Gu3nvecKas aKTUBHOCTH), (U3MUECKOE COBEPIIICHCTBOBAHUE
IIPU 3aHATUSAX CIOPTUBHO-03J0POBUTENBHOM €SI TETbHOCTHIO;

6) Tpy10BOTr0 BOCIIMTAHMS:

TOTOBHOCTh K TpYIy, OCO3HaHUE LIEHHOCTU TPYAOIIOOUs, HHTEpeC K
paziuuHbIM  chepaM  NpodEeCCUOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW U €€ NPWIOKECHUSIMU, YMEHHUE COBEpIIATh OCO3HAHHBIM BHIOOD
Oymymieit mpodeccun W pealn30BBIBAaTh COOCTBEHHBIC JKM3HCHHBIC ILJIAHBI,



FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYEeCKOMY  OOpa3oBaHUIO H
CcaMOOOpa30BaHUIO Ha TPOTSKEHWU BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HANPABIECHHOCTH;

7) 3K0JIOrn4eCKOro BOCIMTAHMS

c(OpPMHUPOBAHHOCTh  DKOJIOTHYECKOW KYJIbTYpPhl, TOHUMAHUEC BIIASHUS
COLUAIBHO-DKOHOMUYECKHUX IPOLIECCOB HA COCTOSIHUE NMPUPOJHOU U COLIMATIBHOU
cpenbl, OCO3HAHUE TII00AIBHOTO XapaKTepa IKOJIOTUYECKUX MPoOieM, OpUCHTAITUS
Ha TPUMEHEHHE MaTEMAaTHUUYECKUX 3HAHWN IS pelieHus 3a7ad B 00JacTu
OKpy>Karolllel cpenbl, IUIAHUPOBAHUE TMOCTYIIKOB U OILIEHKHM WX BO3MOKHBIX
MOCJICICTBUU JIJISI OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAYKW W OOIICCTBEHHOM  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYeCKOl HayKH Kak cdepbl 4YeIOBEYECKON MAesITeTbHOCTH, AITaloB €&
pa3BUTUS M 3HAYUMOCTH [IJI1 Pa3BUTUS LHUBUJIM3ALIMM, OBJIAJICHUE SI3BIKOM
MaTeMaTUKH W MaTeMaTU4YeCKOM KyJbTYpOHM KakK CpEICTBOM IIO3HAHUS MHPA,
FOTOBHOCTh OCYILIECTBIATh MNPOCKTHYID M MCCIEIOBATEIbCKYIO0 JEATEIbHOCTD
WHJMBUAYaJIbHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIE YHHBepPCAJIbHbIE YUeOHbIe NelCTBUS

ba3oBble jjornyeckue 1eicTBuA:

BBISIBJISIT M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKKM MaTEMaTUYECKHUX
OOBEKTOB, TMOHATUH, OTHOLIEHWA MEXAYy MOHATHAMH, (QOpPMYyIHpPOBATH
olpesieNieHUs MOHATUH, yCTaHAaBIMBATh CYLIECTBEHHBIN MPU3HAK KiacCU(pUKaLUY,
OCHOBaHUs AJ1s1 0000IEHUS U CPAaBHEHUS, KPUTEPUH POBOMMOTO aHAJIN3a;

BOCIPUHUMATh,  (OopMyJIHMpoBaTb U  NIPeoOpa3oBBIBaTh  CYXKIACHHUS:
YTBEPAUTEIbHBIE U OTPULATENIbHbIE, €IMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U ITPOTUBOPEUMS
B (hakTax, JaHHBIX, HAOJIONECHUSAX U YTBEPXKACHUAX, MpeularaTb KPUTEPUHU IJis
BBISIBIICHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEUUH;

JienaTh BBIBOABl C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aK/IFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUU;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHUN
(psiMbIE€ U OT MPOTHUBHOTI0), BBICTpauBaTh apryMEHTALMIO, IPUBOIUTh IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJCHUS U BHIBOBI;

BbIOMpATh Ccrnocod pemeHuss y4eOHOW 3ajaud (CpaBHUBATh HECKOJBKO
BApUAHTOB  pEIIEHUs, BbIOMpaTh HaumboJiee MOAXOAAIMA € y4ETOM
CaMOCTOATEJIBHO BBIJIEJICHHBIX KPUTEPHUEB).



ba3oBble ucciaenoBareabcKue 1eHCTBUA:

WCII0JIB30BaTh BOIPOCHI KAaK HCCIIEI0BATEIbCKUM HHCTPYMEHT IO3HaHUS,
bopMyaMpoBaTH  BONPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUUE,  MOpodiieMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hopMHpOBaTh THMOTE3Y, apryMEHTHPOBATH
CBOIO MTO3ULINI0, MHEHUE;

IIPOBOJUTH CAMOCTOSITENIBHO CIIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIEA0BAHUE
10 YCTAHOBJIEHUIO OCOOEHHOCTEM MaTEMaTHUYECKOT0 0OBEKTa, SIBJICHUS, Ipoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MKy 00bEKTaMHU, SIBICHUSAMH, IPOLIECCAMU;

CaMOCTOSITENIbHO (POPMYTHPOBaTH OOOOIICHHSI U BBIBOJBI MO pe3yibTaTaM
OPOBEAEHHOIO  HAONIOACHHUSA, HCCIENOBAaHUS, OLIEHWBAaTh  JTOCTOBEPHOCTh
IIOJTyYEHHBIX PE3yJIbTaTOB, BBIBOJOB U 0000IIEHUI;

IIPOTHO3UPOBATh BO3MOKHOE pA3BUTHE IIPOLIECCA, a TaKKE BBIABUIATh
IPEANOI0KEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmanmeit:

BBISBJISITh JeUIUTH MHPOPMAIIUHU, JaHHBIX, HEOOXOIUMBIX JJIsi OTBETa Ha
BOIIPOC U I pEUICHUS 3aa4H;

BbIOMpATh MH(POPMALMIO U3 UCTOYHUKOB Pa3IMYHbIX TUIIOB, aHAJTU3UPOBATh,
CHUCTEeMATHU3UPOBaTh W WHTEPIPETHPOBATh WHGOPMAIMIO PA3IUYHBIX BHUAOB U
dbopM IpeaCcTaBICHNUS,

CTPYKTYypUpPOBaTh HMH(OPMALIMIO, MPEACTABIATh €€ B Pa3IMYHBIX (PopMmax,
WLITIOCTPUPOBATh IpaPUUECcKH;

OLICHUBATh HaAEKHOCTh uH(popmMaIun o CaMOCTOSITEJIbHO
chOpMyIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHbBIE YHUBepPcaJbHbIE Y4eOHbIe 1eiCTBUSA

OO0menue:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXJICHUS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIpaXXaTh CBOIO TOYKY 3pECHHUS B
YCTHBIX M THUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJYy PEIICHUS 3aJayH,
KOMMEHTHPOBATh MOJYUYCHHBIN PE3yJIbTarT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMON TEMBI,
npoOJieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBATh UJEH, HAICJCHHbIE Ha TOUCK
pElIeHUsl, COIMOCTABIATh CBOM CYXKACHUSA C CYXICHUSIMHU APYTUX YYaCTHUKOB
Jyajaora, oOHApYXKUBaTh Pa3lInuMe M CXOJICTBO IO3UIIMH, B KOPPEKTHOH (opme
bopMyIIMPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MPEACTABIATh PE3yJbTaThl PEIICHUS 3aJlau, SKCIIEPUMEHTA, UCCIeOBaHMUS,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpPATh (POopMAT BBICTYIUIEHUS C Y4€TOM 3ajad
MPE3CHTAIlUU U OCOOCHHOCTEH ay IUTOPHHU.

PeryasiTuBHbIC YHUBepCAJbHbIE YUeOHbIE [1eiicTBUSA



Camoopranusanus:

COCTaBJISITh ILJIaH, AJITCOPUTM PEILICHUS 3a/1a4u, BRIOUpATh CIOCOO pelIeHus C
y4€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C YYETOM HOBOW MH(pOpMAIIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

BJaJeTh  HABbIKAMU  IO3HABATEJIbHOM  pediekcud Kak  OCO3HaHHUSA
COBEPILIAEMbIX JCUCTBUI M MBICIHUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB, BIAJETh
cnoco0aMy CaMONPOBEPKH, CAaMOKOHTpPOJS TMpolecca M pe3yjbTaTa peleHus
MaTeMaTHUYEeCKOM 3a/1auu;

OpEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJauH,
BHOCUTBH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJEHHBIX OMIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIETIU U YCIOBUAM, OOBSICHATh IPUUHUHBI
JOCTHKCHHSI WJIM HEAOCTHUKCHHS PE3yIbTaTOB JCSTEIbHOCTH, HAXOUTh OILIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY OIIBITY.

CoBmecTHAs 1eATEJIbHOCTD:

NOHUMAaTh M HCIOJIb30BATh MPEUMYILECTBA KOMAHJAHOW U MHAMBUAYaJIbHOU
pa®oThl TpU pemieHHH y4eOHBIX 3a4ay, MNPUHUMATh LEdb COBMECTHOU
JeSITeNIbHOCTH, TUIAHUPOBATh OPTraHU3alMI0 COBMECTHOM pPalOThI, pacHpeneniTh
BUIBI paboOT, JOTOBAapWBATHCS, OOCYX JAaTh TMPOIECC W pe3yJabTaT padoTHI,
0000111aTh MHEHHSI HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B IpyHmnoBbIX (opmax paboThl (00CyxkAeHUs, OOMEH MHEHUH,
«MO3rOBbIE€ IITYpPMbl» W HWHBIE), BBIIOJHATH CBOK 4YacTb pabOTBl U
KOOPAMHHUPOBATh CBOM JCHCTBUS C JPYTUMHU WIEHAMU KOMAaH[bl, OLIEHUBATh
KauyecTBO CBOEro BKJaJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICUCTBHUSI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kjaacce oOyyaroliMiicss MOJYYUT CIIEIYIOIINAE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBbHBIM TeMaM paboyeil mporpaMmbl y4eOHOTO
Kypca «Anredpa u Havajla MAaTEMaTUYECKOr0 aHaTU3ay:

Yuciia ¥ BBIYUCTICHUSA:

CBOOOJTHO OTEpPUPOBATh MOHITHSAMH: PAIMOHAIBHOE YHCIIO, OCCKOHEYHAS
nepuoaudeckas JapoOb, TPOIEHTHI, HWPPAIUOHATBFHOE YHCIO0, MHOXKECTBA
paLMOHAIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb JEUCTBUTEIILHOTO YNCIIA,

OPUMEHSATh JpOoOM M TPOLEHTHI JUIsl PEIIeHUs] NPUKIAJAHBIX 3a/ad U3
pa3JIUYHBIX OTPACIIEN 3HAHUM U PEATIbHOU KU3HU;

MPUMEHSITH NMPUOTNKEHHBIC BEIYUCIICHUS, IPABUJIa OKPYTIJICHUS, IPUKUIKY U
OLICHKY PE3YJIbTaTa BBIYUCIICHUN;



cBOOOZHO ONEpUpOBaTh IOHATHEM: CTENEHb C IIeJIbIM I[OKa3aTeleM,
UCIOJIb30BaTh MOAXOIALIYI0 (POPMY 3alIUCU JEHCTBUTENBHBIX YUCEI JUJISl PEILICHUS
NPaKTUYECKUX 3a]a4 U MPEACTaBICHUS JAHHBIX;

cBOOOJHO OMEpPUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HATypajbHOU
CTEIICHH;

cBOOOHO ONEPUPOBATH MOHATUEM: CTEIIEHb C PALIMOHAIBHBIM I10Ka3aTeleM;

CBOOOZHO OIEpPUPOBaTh MOHATUSAMU: JIorapupM uHcIa, JECATHUYHBIE U
HaTypaJbHbIE JIOTApUDPMBIL;

cBOOOJHO OMEpPUPOBATh MOHITHSIMH: CHHYC, KOCHUHYC, TAHT€HC, KOTAHTECHC
YHUCJIOBOI'O apIyMEHTA;

OIEpUPOBATh MOHATHIMH: APKCUHYC, aPKKOCUHYC M apKTAaHI'€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

cBOOOZHO OMEpUPOBATH MOHITHSIMH: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh PA3JIMYHbIE METOJbl pPEIICHUs pPALMOHAIBHBIX U JApOOHO-
palMOHAIBHBIX ypPaBHEHWH, NPUMEHATh METOJ, HWHTEPBAJOB Uil pPELICHUS
HEPABEHCTB;

cBOOOZHO OIEpPUPOBATh MOHATUSMHU: MHOTOWIEH OT OJHOW MEPEMEHHOM,
MHOTOUWIEH C LEeIbIMH KO3(p(PUIUEHTAMH, KOPHU MHOIOYWIEHA, HPUMEHSATh
JICJICHHE MHOTOWIEHA HAa MHOTOYJIEH ¢ OCTaTKOM, TeopeMy besy u teopemy Buera
JUISl pELIEHUS 3a/1a4;

cBOOOZHO OMEpUpOBaTh MOHATUAMU: CHCTEMa JIMHEHHBIX YpaBHEHHIH,
MaTpulla, ONPENEIUTENb MaTpulbl 2 X 2 M €ro IeOMETPUYECKUN CMBICI,
VICIIOJIB30BaTh CBOMCTBA ONpEeNeNuTeNs 2 X 2 JuId BBIYUCIICHHUS €0 3HAa4YeHUS,
IPUMEHATh ONPENCIUTENN JUIsl PELIEHUS CUCTEMBbl JIMHEHHBIX YPaBHEHUH,
MOJENUPOBATh PEAIBHBIE CUTYAllMH C MOMOIIBIO CUCTEMBI JUHEWHBIX YPaBHEHUN,
UCCIIEN0BAaTh IIOCTPOCHHBIE MOJEIHM C IIOMOILIBIO MaTpPULl U ONPENEIUTEIIEH,
MHTEPIPETUPOBATH MIOJyYEHHBIN PE3YyJIbTaT;

UCIIOJb30BaTh CBOMCTBA JEHCTBUH C KOpHSAMHU JUIsl IpeoOpa3oBaHUsA
BBIPAKCHU;

BBIIIOJIHATH NMPE0OPa30BAHMS YHCIOBBIX BBIPAXKEHU, COAEPIKAILUX CTEIEHH C
palMOHAJIBHBIM [T0KA3aTEeIIEM;

UCII0JIb30BaTh CBOMCTBa jorapupmMoB U1t npeoOpa3oBaHUs
aorapu(pMUUYECKUX BbIPAKEHUH;

CBOOOJHO ONEPUPOBATH MOHATHSIMHU: HpPPALUMOHAIIbHBIE, MOKa3aTelbHbIE U
JorapuMuyecKre ypaBHEHUs, HAXOAUTh UX PEIICHHUS C TOMOIIbIO PAaBHOCUIIBHBIX
IIEPEXO0I0B WM OCYIIECTBIIAA IPOBEPKY KOPHEM;



MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYJIIBI JUTsl TpeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAKECHH;

CBOOOMHO OMNEpHpPOBaTh MOHATHEM: TPUTOHOMETPHUECKOE YpaBHEHHE,
OPUMEHSITh  HeoOxoammbie  (HOPMYJIBI Il PEIMICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPAaBHEHUM;

MOJIETTUPOBATh peajbHBIE CHUTyallMd Ha $3bIKE anreOpbl, COCTABIISTH
BBIDAKEHUSI, YpaBHEHHS, HEPAaBEHCTBA [0 YCJIOBHIO 3ajadd, HCCIEI0BaTh
MIOCTPOCHHBIE MOJIENN C MCIIOJIb30BAHUEM arapara anreopsbl.

DOyukuuu ¥ rpapuku:

CBOOOJTHO OTEpPUPOBATh MOHATUSAMU: (PYHKIUS, CITOCOOBI 3a/aHus (PYHKIUH,
B3aUMHO OOpaTHble (QYyHKIMM, KoMmo3uums GyHKIUH, rpaduk GyHKIUH,
BBITIOJIHATD dJIEMEHTapHbIE TpeoOpa3oBaHus rpaukoB (PyHKITUI;

CBOOOJHO OMEpPUPOBATH MOHATHSIMH: OOJIACTH OMPEACICHUS U MHOMXKECTBO
3HauYeHUN (QYHKIWH, HYJIH (QYHKITUU, TIPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOJTHO OMEPUPOBATH TMOHATUAMH: YETHBIE U HEYETHBIC (PYHKIUH,
nepuoanyeckue (PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIIMU, MAKCUMYMbI U
MUHAMYMBI (DYHKIMHM, HAWOOJbIIEE W HAMMEHBIIEE 3HA4YCHHWE (YHKIHH Ha
IPOMEKYTKE;

CBOOOJTHO OTEPUPOBATH MOHITHSAMU: CTENEHHAs (PYHKIUS C HATypaTbHBIM U
HeIbIM ToKa3areneM, rpapuk CTeNeHHOW (YHKIMH C HAaTypaJbHBIM M IIEJIBIM
nokasaresieM, rpauk KOpHsS N-od CTerneHW Kak (YHKIMH OOpaTHOM CTENeHH C
HaTYypaJIbHBIM ITOKa3aTeleM;

OTICpUPOBATh TOHATUSMU: JIMHEWHAs, KBaJgpaTWYHas W JIPOOHO-THHEHHAs
(GyHKIMU, BBITIOIHATH 3JIEMEHTAPHOE UCCIICIOBAHNUE U MTOCTPOEHUE UX rpadUKOB;

CBOOOJITHO ONEpPUPOBATH MOHATUSAMHU: IOKa3aTelbHAas W Jorapudmuueckas
GbyHKUMU, WX CBOMCTBA U TrpaduKH, MCIOJIH30BaThb MX TpaQUKU JJIS PEIICHHS
YPaBHEHU;

CcBOOOZHO ONEpUPOBATh MOHATHUAMU: TPUTOHOMETPUYECKAS OKPY>KHOCTD,
ompe/ieleHue TPUTOHOMETPUIECKUX (QYHKIIUNA YUCIOBOTO apTyMEHTa;

UCIOJIb30BaTh rpaduku (YHKIMA JJIsE  UCCIENOBAaHMS IPOILIECCOB U
3aBHCUMOCTEH TpU pPElICHUH 3aj7ad U3 IPYTHX Y4eOHBIX MPEAMETOB M peajbHOU
KU3HH, BRIpAXXaTh (JOPMYJTaMH 3aBUCUMOCTH MEXY BEIMUYNHAMU;

Hauajia MaTeMaTH4eCcKOIro aHAJIM3A:

CBOOOJTHO ONEPUPOBATH TOHATHUSMU: apu(pMETHUYECKas U TeoMeTpuuecKas
nporpeccusi, 0eCKOHEYHO yOBbIBaroIasi reoMeTpuueckasl mporpeccusi, TMHEHHBIN U
AKCIIOHEHIIMATBHBIA POCT, (POPMyJIa CIOKHBIX MPOIEHTOB, UMETh MPEICTaBICHHUE
0 KOHCTaHTE;

UCIIOJIb30BaTh MPOTPECCUM IS PEIIEHUs peajbHBIX 3aJad MPUKIATHOTO
XapakTepa;



cBOOOHO ONEPUPOBATH MOHITUSIMHU: ITOCIIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUs
MOCJIEI0OBATENIBHOCTEN, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIbHOCTH,
IIOHUMATh OCHOBBI 3apOXKIAEHHsS MATEMAaTH4YECKOrO0 aHajgu3a Kak aHalIu3a
OCCKOHEYHO MAaJIbIX;

CBOOOJTHO OIEPUPOBATh TOHATHIMHU: HEMPEPBIBHBIE (YHKIHUHA, TOYKH
paspsiBa rpaduka GyHKIINHA, ACUMIITOTHI rpaduka QyHKINY;

CBOOOJIHO OIEepupoBaTh MOHATHEM: (YHKIMS, HEMpepbiBHAs Ha OTPE3KeE,
MPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PDYHKIIUIM JIJIst pelIeHuUs 3a/ad4;

cBOOOZHO OMEpUpPOBaTh MOHATUSAMHU: TIEpBasi U BTOpas MPOU3BOJIHBIC
dbyHKIMH, KacatenbHas K rpaduky QyHKINY;

BBIYUCIIATh MPOU3BOJIHBIE CYMMBI, IPOU3BEIEHUS, YACTHOIO U KOMIO3ULIUU
NBYX (PYHKIMH, 3HATh TPOU3BOIHBIC DIIEMEHTAPHBIX (DYHKITUH;

UCIIOJIb30BaTh T€OMETPUYECKUI U (U3MYECKUN CMBICT MPOU3BOJHON ISt
penieHus 3aaad.

MHoxkecTBa U JIOTHKA:

CBOOOJTHO  ONEpUPOBAaTh  MOHATUSIMHU:  MHOXECTBO, OIEpaluu  HaJ
MHO>KECTBaMU;

UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aImapar AJis ONUCAHUS PEAIbHBIX
IIPOILIECCOB U SIBJICHUH, TP PEIICHUHU 33]1a4 U3 IPYTUX YUEOHBIX MPEIMETOB;

CBOOOZHO OIEpPUPOBATh MOHATUSAMU: OINpEAeNIEHUuEe, TeOpeMa, ypaBHEHHE-
CJIe/ICTBHE, CBOMCTBO MaTeMaTU4eCKOro 00beKTa, J0Ka3aTeIbCTBO, PAaBHOCUIIbHbBIE
YPaBHEHHMS U HEPABEHCTBA.

K xonny oOyuenus B 11 kuacce oOydyaromuiics MOJYYHT CIETYIOLIUE
MPEIMETHBIE PE3yJIbTaThl IO OTACIBbHBIM TeMaM paboyeil mporpaMmbl y4eOHOTO
Kypca «Anredpa u Havyajla MAaTEMaTUYECKOr0 aHaTU3ay:

Yucaa v BBIYMCICHUA:

CBOOOJTHO ONEpPUPOBATh TMOHATHSMHU: HATypaJbHOE M LEJIOE€ YHUCIIO,
MHO>KECTBA HATypPaJbHBIX M LEJIBIX YUCEN, MCIOJb30BaTh NMPU3HAKU JEIUMOCTU
uensix yncen, HOJl 1 HOK HaTypalilbHBIX 4Mcen JJIsl pelieHus 3a1ad, IPUMEHSTh
anroput™ EBknunaa;

CBOOOJTHO OIEPUPOBATH IOHATHEM OCTaTKa IO MOJIYJI0, 3alUChIBaTh
HaTypaJIbHBIC YKCJIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMaX CUHUCIICHUS;

CcBOOOZHO OMEPUPOBATH TMOHATUSAMHU: KOMILJIEKCHOE YHCIO M MHOMXECTBO
KOMITJIEKCHBIX YHWCEJ, MPEACTaBIATh KOMIUIEKCHBIE 4YMClia B anredpandecko u
TPUTOHOMETPUUECKOU (OpMe, BBIMOIHATh apuPMETHUECKUE ONepaluu ¢ HUIMU U
n300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHHS U HEPABEHCTBA:



CcBOOOZHO ONEpUpOBaTh MOHATHUAMHU: HPpalOHAIbHBIC, MOKa3aTelbHbIE U
jJorapuMUYECKUE€ HEpPaBEHCTBA, HAXOJUTh MX PEIICEHUS C TOMOIIBIO
PaBHOCHJIBHBIX ITEPEXOJIOB;

OCYLIECTBJIATH OTOOpP KOpPHEH NpH PpPELMIEHUH TPUTOHOMETPUYECKOrO
YPaBHEHHS;

CBOOOZHO ONEpUPOBaTh MOHATHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
OPUMEHATh  HeoOXxoaumble  (HOPMYJIbI  JIJIi  PEIICHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKNX HEPABEHCTB;

cBOOOJHO ONEpPHPOBATh MOHATUSIMHU: CHCTEMa M COBOKYIMHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUS, HAXOIAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW pAaIlMOHANIBHBIX, UPPALIMOHAJIBHBIX, [TOKA3aTEIbHBIX U
Jorapu(pMUYECKUX YPaBHEHUIN U HEPABEHCTB;

pemarb palOHAJIbHEIE, UppalMOHAJIbHBIE, IIOKa3aTEJbHBIE,
jgorapuMuyUecKue ¥ TPUTOHOMETPHYECKHE YpaBHEHUS W HEPAaBEHCTBA,
COZIepIKaIlle MOYJIM U TIapaMeTphl;

IPUMEHSTH TpaduuecKre MEeTOAbI A PEIIeHUs] YPaBHEHUN U HEPABEHCTB, a
TaKKe 3a]1a4y C IapaMeTpaMy;

MOJICJIMPOBAaTh pe€ajbHbIE CUTyallMd Ha S3bIKE anreOpbl, COCTABIIATH
BBIDAXCHUS, YPAaBHEHHUS, HEPABEHCTBA M MX CHCTEMBI IO YCIOBHIO 3aJa4H,
UCCIIEJIOBATh IIOCTPOCHHBIE MOJEIU C HCIIOJIb30BAHWEM ammaparta anreOpsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pe3yJIbTaT.

DyHKUUM U rpaQUuKu:

CTpOUTHh TpaduKH KOMMO3UIMH (YHKUMHA C TIOMOIIBIO 3JIEMEHTApHOTrO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU JBYX (DYHKIIHIA,

CTPOUTh TEOMETpUYECKHe o0pa3bl YpaBHEHMM U  HEPaBEeHCTB Ha
KOOPANHATHOM IIJIOCKOCTH;

CBOOOJHO  OMEpUpOBaTh MOHATUSMU: TpapUKU TPUTOHOMETPUUYECKUX
byHKIINH;

OPUMEHATh (QYHKIUWA I MOJETUPOBAHUS M UCCICNOBAHUS PEATbHBIX
IIPOIIECCOB.

Havana MmaTeMaTH4eCcKOro anajamsa:

UCTIOJIb30BaTh MPOU3BOIHYIO JUIsl UCCIIEN0BaHMs (DYHKIMHU HA MOHOTOHHOCTD
Y DKCTPEMYMBI;

HAXOJUTh HANOOJIbIIEe U HAMMEHBIIIEE 3HAUCHHS (DYHKIIMU HETPEPHIBHOW Ha
OTpE3KE;

WCIIOJb30BaTh MNPOU3BOAHYIO JUISI HAXOXKIACHUS HAWIIY4YIIEro pELICHHS B
NPUKIAIHBIX, B TOM 4YHMCJIE€ COLUMAJIbHO-D)KOHOMHYECKMX, 3aJadax, s
onpesieNieHUus] CKOPOCTH M YCKOPEHHUs Ipolecca, 3aJaHHOro (opMysol wiu
rpaguKoMm;



cBOOOZHO ONEepUpOBaTh TMOHATUSAMHU: IEpBOOOpa3Has, ONpeAeaEéHHbIN
WHTETpall, HAXOJIWUTh TEPBOOOpA3HBIC AIIEMEHTAPHBIX (YHKIMUHA M BBIYHCIATH
uHTerpain no popmyne Hetotona-Jleitouua;

HAXOAMTH IJIOLIAAN TUIOCKUX GUTYP U 0OBEMBI TEJT C TOMOIIBIO HHTETPANIa;

UMETh TPEJCTABICHHE O MaTeMAaTUYECKOM MOJCIMPOBAHUHM HA TMPUMEPE
coctaByieHus nudhepeHITnaTbHBIX YPAaBHEHHUI;

pemaTh MPUKIAJHbIE 33Ja4d, B TOM YHCJIEC COLUATBHO-DKOHOMHUYECKOTO M
($u3NYECKOro XapakTepa, CpeCTBAMU MaTEeMaTHIECKOTO aHaIN3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KoanuyectBo 4yacos DJIEKTPOHHBIE
Ne HaunmeHoBaHMe pasjgesioB M TeM (uu¢posbie)
n/n NpoOrpamMmbl Bcero KO%TPOJH’H Hpaécanec o0pa3oBaTejbHbIe
ble padoThI KHe padoThl pecypebl
1 JlericTBUTENbHBIE YUCTA. 14 1
2 CreneHnHast GyHKITUS 18 1
3 [TokazarenpHast PyHKIHS. 13 1
4 Jlorapudmmaeckas QyHKIUSA. 20 1
5 TpuronomeTpuueckue GOpMYJIbI 27 1
6 TpUroHOMETPUYECKHE YPABHEHUS 18 1
7 [ToBTOpEHME, 5 o0obmIeHME, 3+ 18 )
CUCTeMaTH3alus 3HAaHUH
OBLIEE KOJIMYECTBO YACOB 1o 136 g 0

I[TPOT'PAMME



11 KUIACC

KoanuyectBo 4yacos DJIEKTPOHHBIE
No HaumenoBanue a3leJioB U TeM ugposbie
n/n NpoOrpamMmbl P Bcero Konrpoann lipaxTaec f)%p(zl:sposaTeJ)]mee
bIe padoThI KHe padoThl pecypenl
1 I/ICCJIC,Z[OBEIHI/IG GYHKIIUH € MOMOIIBIO 29 1
MIPOU3BOHOM
2 [TepBooOpa3Hast 1 HHTETpAIl 12 1
3 I'paduku TpUrOHOMETPHUUECKUX (DYHKITHIA. 14 1
TpuronomeTpuueckue HEpPaBEHCTBA
4 Uppanmonanbhuple, MoOKa3aTeIbHBIE U 24 1
Jorapu(pMHIECKHIE HEPABEHCTBA
5 KommiekcHbie uncia 10 1
6 HarypanbHble u menpie uyncia 10 1
Cucremsl palnoHaIbHbIX,
7 HpPalMOHAIBHBIX MOKa3aTeJIbHbIX u 12 1
aorapu(pMUYECKUX ypaBHEHHM
8 3ajauu ¢ mapameTpamMmu 16 1
9 [ToBTOpEHME, 5 o0obmIeHME, 16 )
CUCTeMaTH3alus 3HAaHUH
OBLIEE KOJIMYECTBO YACOB 1O 136 10 0

I[TPOTPAMME






INHOYPOYHOE IIVIAHUPOBAHHUE

10 KJTIACC
No
B Tema ypoka
n/n yp
1 [ToBTOopenue kypca anreOpsl OCHOBHOM
LIKOJIBI.
P [ToBTOpeHne Kypca anreOpbl OCHOBHOM
LIKOJIBI.
3 [ToBTopenue kypca anreOpsl OCHOBHOM
LIKOJIBI.
4 [ToBTopenne Kypca anreOpsl OCHOBHOM
LIKOJIBI.
5 [ToBTOpeHue kypca anreOpsl OCHOBHOM
LIKOJIBI.
6 [ToBTopenue Kkypca anreOpsl OCHOBHOM
LIKOJIBI.
7 [ToBTOpeHre Kypca anreOpbl OCHOBHOM
LIKOJIBI.
8 BBoagHasi KOHTpoJIbHAsA padoTa
9 Llenbie U palMoHAJIbHBIE YKCIIA
10 IMousgaTne nelicTBUTENLHOTO YHCIA
11 beckoneuHo yObIBaroImias reoMeTpuieckas
nporpeccust
12 Beckoneuno yObIBaromas reoMerpuyeckast
porpeccust
13 ApudmeTndeckuii  KOpeHb HATypaJIbHOU
CTENIEHU
14 ApudmeTnueckuii KOpPEHb HaTypalbHON
CTENEHU
15 Apudmerndeckuii KOpPEHb HATypaJIbHOM

CTCIICHHU

KoanuyecTBO 4acoB

Bcero

—_—

KonTpoJibHbIe
padoThI

IIpakTHYecKkue
padoThI

Jlara
U3yYeHUs

DJICKTPOHHBIE

uugposbie

o0pa3oBaTe/bHbIE

pecypcsbl



16

17

18

19

20

21

22

23

24

25

26
27
28
29
30
31
32
33
34
35
36

CreneHb C panuoHaJIbHbIM u
HCﬁCTBHTCHBHBIM II0Ka3aTC/IsIMU

Crenenb c palOHAIbHBIM u
JeMCTBUTENBHBIM MOKA3aTEIIMU
CrernieHp c panroHAIBHBIM "

I[CﬁCTBHTCJ'II)HBIM IIoKa3aTeiIaMu

[Tpaktukym. Pemenne 3amanuii EI'D mno
TeMe «/leMCTBUTEIIbHBIE YHCIIA»

[Ipaktukym. Pemenue 3amanuit EI'D mno
TeMe «JlercTBUTEIbHBIC YHCIIay

[Ipaktukym. Pemenue 3amanuii EI'D mo
TeMe «JleCTBUTEIbHBIC YNCTIay

KonTpoabnas padora Nel
«JleCTBUTENBHBIE YUCIIAY

Crenennast (QyHKIusi, €€ CBOWCTBA W
rpaduk

Crenennass (QyHKUHMsA, €€ CBOWCTBa U
rpaduk

CrenenHast (yHKIHs, €€ CBOHCTBA U
rpaduk

B3anmMHo oOpaTHbie PyHKITUH

B3anmHo oOpaTHbie PyHKITUH

PaBHOCWIIBHBIC YpaBHEHHS

PaBHOCWIIBHBIC YpaBHEHHS

PaBHOCHIIBHBIE HEPABEHCTBA.

PaBHOCHITbHBIEC HEPABEHCTBA

HppanmoHallbHbIC ypaBHEHUS

HppannoHanbHble ypaBHEHHS

HppanroHanbHbIE YpaBHCHHS

HppanvoHanbHbIE YpaBHCHHS

HppanuoHanbHbIE HEPABESHCTBA

U VA G U U GG VG GG WY



37
38
39

40

41

42

43
44
45
46
47
48

49

50

51
52
53

54
55
56
57

58
59

HppanmoHanbHble HEPABEHCTBA

WppannonanbHble HepaBeHCTBA

[ToaroroBka Kk KOHTPOJIBHOM padoTe.

KonTpoasnass pabora Ne 2 «CrenenHas
byHKIHS

[TokazaTenpHast (yHKIHS, €€ CBOMCTBA |
rpaduk.

[oka3zaTenpHast QyHKIHMS, €€ CBOMCTBa M
rpaduk.

[Toka3aTenbHble ypaBHEHUS.

[Toka3aTenbHble ypaBHEHUS.

[Toka3aTenbHble ypaBHEHHS.

[TokazarenbHble HEPABEHCTBA.

[TokazarenbHblE HEPABEHCTBA.

[TokazarenbHblE HEPABEHCTBA.

CuctemMbl TOKa3aTeNbHBIX ypaBHEHUH U
HEpaBEHCTB.

CucreMbl TMOKa3aTeNbHBIX YpaBHEHUH U
HEPaBEHCTB.

CuctemMbl TOKa3aTelNbHBIX ypaBHEHUH U
HEpaBEHCTB.

[ToaroToBka K KOHTPOIBHOM paboTe.

KounTtpoabnasn paborta Ne 3
«ITokazaTenpHass GyHKITUD)

Jlorapudmsl

Jlorapugmsl

CgoiicTBa orapugmon

CsoiicTBa norapuMoB
CgoiicTBa JiorapudgmMoB
JlecaTUYHBIC U HATYpPAIBHBIC JTOTapU(PMBI.

S Y W I\ G U Y
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60
61

62

63

64
65
66
67
68
69
70
71
72

73

74
75
76

71

78
79

80

JlecsaTHuHbIC U HATYPAJIbHBIC TOTAPH(MBIL.

JlecsaTHUHBIC U HATYPAIBHBIC JIOTAPH(PMBIL.
Jlorapudmuueckas GyHKIUsS, ee CBOHCTBa
1 rpaduk
Jlorapudmuueckas QyHKIHs, ee CBOHCTBA
U rpaduK
[ToaroToBka K KOHTPOIBHOM paboTe.
IHonyrogoBasi KOHTpPoOJIbHAsA PaboTa
Jlorapugmuyeckue ypaBHEHHS
Jlorapudmuueckue ypaBHEeHUs
Jlorapudmuueckue ypaBHEHUs
Jlorapudmmueckrue HepaBeHCTBA
Jlorapudmudeckue HepaBEeHCTBA
Jlorapudmudeckue HepaBEeHCTBA
Jlorapudmryueckre HepaBeHCTBA

Jlorapugmmyeckue ypaBHEHHS "
HEepaBeHCTBA

Panuannas mepa yria
[ToBOpOT TOUKM BOKPYT Hauajga KOOPAUHAT
[ToBOpOT TOUKM BOKpYT Hauajga KOOPAUHAT

Onpenenenne  CUHyca, KOCHHyca U
TaHreHCa.

OmnpeneneHue  cuHyca, KOCHHyca U
TaHIeHCa.

3HaKH CHHYCa, KOCMHYCa U TaHI'CHCA.

3aBHCUMOCTh MCKAY CUHYCOM, KOCUHYCOM,

TAHICHCOM OJJHOI'0 U TOT'O K€ yTIJia

—_—

PN U N U U N N e



81

82
83
84

85

86
87
88
89
90

91

92

93
94

95

96

97

98
99

100

101
102

3aBUCHUMOCTb MEXKY CUHYCOM, KOCUHYCOM,

TAHI'CHCOM OJIHOI'O H TOI'O XK€ yI'Jjia

TpuroHomeTpuyecKue TOKAECTBA
TpuronomeTpuyecKkue TOXKAECTBA
TpuroHomeTpuyecKue TOXKAECTBA
CuHyc, KOCUHYC U TaHT€HC yTJIOB

o u-a
DOopMyJIbI CIIOKEHUS
DopMmyJIbl CI0KEHUS
DopmyJibl CI0KEHUS

CuHyC, KOCHHYC U TaHT€HC JBOMHOTO yria

CuHyC, KOCHHYC U TaHTE€HC JBOMHOTO yria

CI/IHYC, KOCHMHYC W TAHI'CHC ITIOJIOBHHHOT'O

yria

CuHyc, KOCUHYC U TaHT€HC MOJIOBUHHOIO

yriaa
@opMyJIbl IPUBEIECHUS
@opMyJIbl IPUBEICHUS

CymMMa M pa3sHOCTh CHHYCOB.
Pa3HOCTh KOCUHYCOB.

CymMMa ¥ pa3HOCTh CHHYCOB.
Pa3HOCTb KOCUHYCOB.

CymMMa M pa3sHOCTb CHHYCOB.
Pa3HOCTh KOCUHYCOB.

Tpuronomerpuyeckue GopMyJibl

Cymma u
Cymma u

Cymma u

[ToaroroBka Kk KOHTPOJIBHOM padoTe.

KonTpoabsnas paGora
«Tpuronomerpudeckue GopMysD

YpaBHeHue cosx = a
YpaBHeHue cosx = a

Neq
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104
105
106
107
108
109
110
111
112
113
114

115

116
117
118

119

120

121

122

123

124

125

YpaBHeHue cosx = a

YpaBHeHue sin x = a

YpaBHeHue sin x = a

YpaBHeHue sin x = a

YpaBHEHUE 12 X = a

YpaBHeHue g x = a

PewieHne TpUroHOMETPUYECKUX YPAaBHEHUN

Pemienue TpuroHOMETPUYECKUX YPABHEHUN

Pemenne TpuroHoOMeTpUYECKUX YpaBHEHHI

Pemienue TpuroHOMETPUYECKUX YPABHEHU

Pemienne TpuroHOMETpUYECKUX YpaBHEHUI

Peuienne TpuroHoMeTpUUECKUX YpaBHEHUM

[Ipumepsr peLIeHus MPOCTENIINX
TPUTOHOMETPUUYECKUX HEPABEHCTB.

[Ipumepsr peLIeHus MPOCTENIINX
TPUTOHOMETPUUECKUX HEPABEHCTB.

[ToaroToBKa K KOHTPOJIBHOM padoTe.

Kontpoabnasn paborta Ne 5
«TpUrOHOMETPUUECKHE YPABHEHUSD)

[ToBTOpeHmEe, 0000ICHHE, CHCTEMATH3AIUS
3HAHUU

[ToBTOpeHue, 0600IIeHNEe, CUCTEMATH3AIIS
3HaHUI

[ToBTOpeHmEe, 0000ICHNE, CUCTEMATH3AIUS
3HAHUU

[ToBTOpEeHME, 0000IMIEHNE, CHCTEMAaTH3AIINS
3HaHUI

[ToBTOpenue, 06o0IICHNE, CUCTEMATH3AIUS
3HaHUI

[ToBTOpEHME, 0000MIEHNE, CHCTEMAaTH3AIIUS
3HAHUH

[ToBTOpeHue, 0600IIeHHEe, CUCTEMATH3AIIS
3HAHUH

U VA VU VA G VA A R G U G SN
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126

127

128

129

130

131

132

133

134
135
136

[ToBTOpeHue, 0600IIeHNHEe, CUCTEMATH3AIIS
3HAHUHN

[ToBTOpenue, o6o0IICHNE, CUCTEMATH3AIUS
3HAaHUHU

[ToBTOpEeHME, 0000IMIEHNE, CHCTEMAaTH3AIINS
3HAaHUH

[ToBTOpenue, 06o0IICHNE, CUCTEMATH3AIUS
3HAaHUHU

[ToBTOpeHmEe, 0000IICHHE, CHCTEMATH3AIUS
3HAHUH

[ToBTOpeHue, 0600IIeHNHEe, CUCTEMATH3AIIS
3HAHUHN

[ToBTOpeHmEe, 0000ICHNE, CUCTEMATH3AIUS
3HAHUN

[ToBTOpEeHME, 0000IMIEHNE, CHCTEMAaTH3AIINS
3HAHUH

[ToBTOpenue, 06o0IICHNE, CUCTEMATH3AIUS
3HAaHUHU

HNTorosasi KOHTpoJIbHas paboTa

[ToBTOpEHwUeE, 0000111eHHE,
cHUCTEMAaTH3aIusl 3HAHUI

OBIIEE KOJIMYECTBO YACOB 10
I[TPO'PAMME

136

8 (5
TEMATHUUYCCKUX
+3 AKP)



11 KUIACC

Ne
n/n

10

11

Tema ypoka

IIpumenenue IIPOU3BOJHOM K
HCCIIEI0BAaHUIO byHKIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

[Ipumenenue MPOU3BOJIHOMN K
HUCCIIEIOBAHUIO byHKIHI Ha
MOHOTOHHOCTB M 9KCTPEMYMBI

IIpumenenue IIPOU3BOHOM K
HCCIIEI0BAaHUIO byHKIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

[Ipumenenue IIPOU3BOHOMN K
HCCIIEIOBAaHUIO byHKIMI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

[Ipumenenue MIPOU3BOJAHOU K
HCCIIEI0BAaHUIO byHKIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

[Ipumenenue IIPOU3BOHOMN K
HCCIIEIOBAaHUIO byHKIII Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

Haxoxnenue HarOOJIBIIIETO u

HAaWMEHBIIETO 3HAYCHHUS HETIPEPBHIBHON
(byHKIIMM Ha OTpe3Ke

Haxoxnenue HauOOJIBIIIETO u
HAaWMEHBIIIETO 3HAUEHUS HETPEpPBIBHOMN
(GyHKITUY Ha OTpE3Ke

Haxoxnenue HarOOIBIIIETO u
HAaWMEHBIIETO 3HAYCHUS HETIPEPBHIBHON
(byHKIIUM Ha OTpe3Ke

Haxoxneane HanOOJIBIIIErO 51
HAaMMCHBIIETO 3HAYCHUS HENPEPHIBHOU
(YHKITUH Ha OTPE3Ke

Haxoxnenue HanOOIBIIETO Hu

KoanuyecTBO 4acoB

Bcer

KonTpoiasn
ble padoThI

IIpakTHuyec
KHe padoThl

Jlara
U3yYeHUs

DJICKTPOHHBIE
uugposbie
o0pa3oBaTe/bHbIE

pecypcsbl



12

13

14

15

16

17
18
19

20

21

22

23

24

25

HAaUMEHBIIETO 3HAUEHUS HEMpPEepBIBHOM
(GyHKIIUU Ha OTpe3Ke

Haxoxnenne HanOONbIIErO u
HAaWMEHBIIIETO 3HAUEHUS HETNPEpPBIBHOMN
(GyHKITUY Ha OTpE3Ke

[Ipumenenue MIPOU3BOIHOM st
HaxOXXJICHUS HAWJydIllero pEIICHHUs B
MIPUKIAAHBIX 3a7adax

[Ipumenenue MIPOU3BOJIHOMN s
HaxOXXJICHUS HAWJy4dllero pelIeHUus B
MPUKJIAAHBIX 3a7a4ax

[Ipumenenue IIPOU3BOAHON U
OTIpENICTICHUsI CKOPOCTH M YCKOPEHUS
nporiecca, 3aJaHHOTO  (OpMyJIOW  WIH
rpadukom

[Ipumenenue MIPOU3BOJIHOMN Jing: |
ONpENETCHUs CKOPOCTU M YCKOpPEHUs
mpouecca, 3agaHHoro (Qopmynoi  uUIU
rpagukomM

Kommosumus GyHKmit

Kommosumus GyHKImit

Kommno3umus GyHKIui

['eomeTpuueckre 0O6pa3pl ypaBHEHHH Ha
KOOPJAUHATHOH IJIOCKOCTH

I'eomerpuueckue 0Opasbl ypaBHEHHN Ha
KOOPJMHATHOM MJIOCKOCTH

Kontponbnast paborta: "HccnenoBanue
(GYHKITUH ¢ TOMOIIBIO TTPOU3BOTHON"

IlepBooOpa3Hasi, OCHOBHOE CBOWCTBO
epBOOOPA3HBIX

[TepBooOpasubie DJIEMEHTAPHBIX
(byHKIMA. IIpaBuna HaXO0XKICHUS
MepBOOOPA3HBIX

[TepBoobpazubie 3JIeMEHTapHBIX
byHKIMA. [IpaBuna HaXO0XKJACHUS

IepBOOOPa3HBIX

[ S —y



26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

HNuterpan. I'eomMeTpuyeckul  CMBICH
MHTErpana

Brruncnenue ONPEAETEHHOTO
uHTerpaga 1mo  Qopmyne  HproToHa-
JleiiOnuIa

Brraucnenune OTIPENIeIEHHOTO

uHTerpaia mo  ¢opmyne  Hprotona-
JletiouuIa

IIpumenenue MHTErpaja JUIs
HaXO0XKJICHHS TUIOIIAJIeH TUIOCKUX QUryp
[Ipumenenue HHTETpalla U

HaXOXJICHUS OOBEMOB T'€OMETPHUCCKHX
TEN

[Ipumepsr peLIeHn
mudepeHIMaTbHBIX YPaBHCHUH

[Ipumepsr penieHuin
UG hepeHIMATBFHBIX YPaBHEHUIH

MartemaTrueckoe MOJIETTUPOBaHUE
peaNbHBIX  MPOLECCOB €  IMOMOUIBIO
nuddepeHIManbHbIX YPaBHCHUN

Konrtponsnast padora: "[lepBooOpa3Has
u unarerpan”

TpuronomeTrpuyeckue (QYHKIHH, UX
CBOIcTBa U rpaduKu

TpuronomeTrpuyeckue (QYHKIHH, UX
CBOICTBa U TpaduKu

TpuronomeTpudeckue (QYHKIHH, WX
CBOWCTBA U TpaduKH

TpuroHnomeTtpuyeckue (QYHKIHH, UX
CBOICcTBa U TpaduKu

Tpuronomerpudyeckue (QYHKIHH, UX
CBOICTBA U TpaduKH

OTO60p KOpHEH TPUTOHOMETPUYECKUX
ypaBHEHUH c MOMOUIBIO
TPUTOHOMETPUUYECKOI OKPY>KHOCTH

Otbop KOpHEH TPUTOHOMETPUUECKUX



42

43

44

45

46

47

48

49

50

51

52

53

54

55

56
57

ypaBHEHUIA c TIOMOIIBIO
TPUTOHOMETPUYECKOH OKPYKHOCTH

OT00op KOpHEH TPUTOHOMETPUUYECKUX
yYpaBHEHUN c IIOMOIIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH

OTO60op KOpHEH TPUTOHOMETPHUYECCKUX

ypaBHEHUH c MOMOUIBIO
TPUTOHOMETPUUYECKOIN OKPY>KHOCTH

Pewenne TPUTOHOMETPUIECKUX
HEPaBEHCTB

Pemenne TPUTOHOMETPUUECKUX
HEPABEHCTB

Pemenue TPUTOHOMETPHUECKHUX
HEPaBEHCTB

Pemenne TPUTOHOMETPUUECKUX
HEPABEHCTB

Kontponpnass ~ pabora: "I'padukn
TPUTOHOMETPUUYECKUX byHKIU.
TpuroHoMmeTpruuecKkre HepaBeHCTBA"

OcCHOBHEIE METOAbI peuicHu-d
IIOKa3aTCJIbHBIX HCPABCHCTB

OcHoBHBIE METO/IbI pelieHus
MOKa3aTeIbHBIX HEPABEHCTB

OcHoBHbIE METO/IbI pelieHus
MOKa3aTeIbHBIX HEPABEHCTB

OCHOBHEIE METOAbI pemicHuAd
IIOKa3aTCJIbHBIX HCPABCHCTB

OcHoBHbIE METO/IbI pelieHus
Jorapu(pMUIECKUX HEPABEHCTB

OcCHOBHEIE METOAbI peuicHu-d
Jorapu(pMHUIECKUX HEPABEHCTB

OcHoBHBIE METO/IbI pelieHus
JorapupMUYECKUX HEPABEHCTB

OcCHOBHEIE METOAbI peuicHu-d

Jorapu(pMHUIECKUX HEPABEHCTB
OcHOBHBIE METO/IbI peleHus



58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

HppalliOHAJIbHbBIX HCPABCHCTB

OcHOBHBIE METObI pereHHs
UppalroHaIbHBIX HEPABEHCTB

OcHoBHEBIE METOJIBI pemnieHus
MppaLMOHAIFHBIX HEPABEHCTB

OcHOBHBIE METObI pereHus
UppaloHATbHBIX HEPABEHCTB

I'paduueckue METOBI peeHus
MppaIMOHAIEHBIX YPaBHEHHHA

I'paduyeckne METOJIBI peuieHus
UpPpaLMOHAIBHBIX YPaBHEHHH

I'paduueckue METOBI pemeHus
MOKa3aTeIbHBIX yPaBHECHUN

I'paduueckne METOJIBI pemieHus
MIOKa3aTeNIbHBIX HEPABEHCTB

I'paduueckue METO/IbI pelieHus
JOrapupMHYECKUX YPaBHEHUI

I'paduueckne METOJIBI pemieHus
norapu(pMHUYECKUX HEPABEHCTB

I'paduyeckne METOJIBI peuieHus
norapu(pMUYECKHX HEPABEHCTB

I'paduueckue METOBI peeHus

MOKA3aTeNbHBIX M JIOTapUPMHUECKUX
ypaBHECHUH

I'paduueckue METO/bI pereHus
MOKa3aTeIbHBIX M JOTapUPMHUUECKHX
YpaBHEHUH

I'padmuueckue METO/bI peuieHus
MOKa3aTeIbHBIX M JOrapu(PMUUECKHX
HEPABEHCTB

I'paduueckue METObI peleHus
MOKa3aTeIbHBIX M JIOrapU(pMHUECKUX
HEpPaBEHCTB

KonTponsHas pa0ora:
"UppaunoHalbHble, IOKa3aTeIbHbIE U
ngorapu(pMHUECKHE HEpaBeHCTBRA"



73

74

75

76

71

78

79

80

81

82

83
84

85

86

87

88

89
90

KommiekcHble umcna. AnreOpandeckas
U TpUTOHOMETpUUYecKass (OpMbl 3alKcH
KOMILIEKCHOTO YHcia

KommiekcHbie yncna. AnreOpandeckas
U TPUTOHOMETpHUUYEcKass (OpPMBI 3alHCU
KOMIUIEKCHOTO YHClia

Apudmernueckue oTieparuu c
KOMILUIEKCHBIMU YHCIIaAMHU
Apudmernueckue orepanuu C

KOMIIJICKCHBIMH YK CJIaMH

N300pakeHne KOMIUICKCHBIX YHUCEN Ha
KOOPJAMHATHOM TIJIOCKOCTH

N300pakeHne KOMIUICKCHBIX 4YHCEN Ha
KOOP/AMHATHOH MJIOCKOCTH

@®opmyna Myaspa. Kopuu n-oit
CTENEHH U3 KOMILJIEKCHOTO Yncia

®opmyna  Myaspa. KopHu  n-oi
CTENEHU U3 KOMIUIEKCHOTO YHcia

[IpruMeHeHre KOMIUIEKCHBIX YMCEN JJIsSt
penieHnuss GU3NYECKUX U TEOMETPHUECKHX
3a7a4

Kontponbnas pabora: "KomrekcHbie
gucna"

Harypanbsble u nienbie yucna
HarypanbHbie 1 1ienble ynucna

HpI/IMeHeHI/Ie IMPU3HAKOB  JCJIMMOCTU
O CIIBIX YHCCII

IIpuMeHeHrEe TPU3HAKOB JAEIUMOCTHU
LIEJIBIX YUCEI

[IpuMeHeHHe TPU3HAKOB JACIUMOCTH
nensix uncen: HOJ u HOK

[IpuMeHeHrne TPUZHAKOB JACIUMOCTHU
nenbix yrcen: HOJl u HOK

[IppuMeHeHHEe TPU3HAKOB JAEIUMOCTH
LEJBIX YUCEN: OCTATKH 110 MOJLYJIIO

HpI/IMeHeHI/Ie IIPU3HAKOB  JCIIMMOCTH



91

92

93

94

95

96

97

98

99

100

101

102

OCJIbIX YHUCCJI: OCTATKH 110 MOAYJIIO

[IpumeHeHnne npU3HAKOB JEIMMOCTH
LenblX uucen: anroputM EBkinmpa s
pellIeHus 3a1a4 B LEJIbIX YUCIaX

Kontponbnas pabota: "Teopust membix
yucen"

Cucrema M COBOKYNHOCTb YpPaBHEHUI.
PaBHOCWIIBHBIE CHUCTEMBI M  CUCTEMBI-
CJIEJICTBUS

Cucrema U COBOKYIHOCTb YpaBHEHUH.
PaBHOCUIIBHBIE CHUCTEMBI M CUCTEMBI-
CJIEJICTBUS

OCHOBHBIE METOJIbl PEUICHUsI CUCTEM M
COBOKYITHOCTEW pallMOHANbHBIX YPaBHEHUN

OcHOBHBIE MCTOABI PCUICHUA CUCTEM U

COBOKYITHOCTEM HppalOHAIIBHBIX
ypaBHECHUH

OCHOBHBIE METOJIbl PEUICHUsI CUCTEM M
COBOKYITHOCTEM MOKa3aTeJIbHBIX
ypaBHECHUI

OCHOBHBIE METOJIbl PELICHUSI CUCTEM U
COBOKYITHOCTEM MOKa3aTeJIbHbIX
ypaBHEHUH

OCHOBHBIE METOJIbl PEUICHUsI CUCTEM M
COBOKYITHOCTEM JorapupMUIECKUX
ypaBHECHUI

OCHOBHBIE METOJIbl PEUICHUsI CUCTEM M
COBOKYITHOCTEM JorapupMUUECcKUX
YpaBHECHUH

[IpuMeHeHHE cHUCTEM K  PEIICHHIO
MaTeMaTHYeCKUX 3aad W 3a4ad U3
pa3IuyYHbIX o0JlacTell HayKHM M peajabHOU
KU3HM,  MHTEpIpeTanus  IOJIYYEHHBIX
pe3yNbTaToB

IIpumeHeHne cUCTEM K  PELICHHIO

MaTeMaTHYeCKHX 3afad M 3aJad  u3
pa3IUYHBIX 00NacTeil HayKH M peajbHOU



103

104

105

106

107

108

109

110

111

112

113

114

115

116
117

KU3HU,  HMHTEpPOpETanus  MOTyYeHHBIX
pE3yNbTaToOB

[IpuMeHeHHEe HEpPAaBEHCTB K DPEILICHUIO
MaTeMaTU4eCKUX 3a7ad H 3a4ad U3
pa3nuyHBIX oOJacTeil HayKd W pealbHOM
KU3HM,  MHTEpIpeTanus  IOJIYyYEHHBIX
pe3yabTaTOB

KontponpHast  pabora: "CucrteMbl
paloHaIbHbIX, UPpaALMOHATILHBIX
MOKa3aTeIbHBIX WU JOrapu(PpMHUECKUX
ypaBHEHUI"

PaunonansHbie YpaBHEHHUS c
rnapamerpamu

PanmonanpHbie HEPABEHCTBA c
napameTpamu

PaunonansHbie CUCTEMBI c
rnapamerpamu

WppaunonanbHbie YpaBHEHU,
HEpaBEHCTBa C MapamMeTpaMu

HppauronaibHbie CHUCTEMBI c
rnapamMeTpamu

ITokaszarenbHble ypaBHEHUS,
HEpaBEHCTBA C lTapaMeTpaMu

[TokazaTenbHble CUCTEMBI c
rnapamMeTpamu

Jlorapudmmueckue ypaBHEHUS,
HEpaBEHCTBA C NMapaMeTpaMu

Jlorapudmuueckue CUCTEMBI c
napameTpamu

Tpuronomerpuueckue ypaBHEHHUS C
napaMmeTpamMu

TpuroHomeTpruyeckue HEpPaBEHCTBA C
napaMmeTpamMu

TpuroHomeTpuyeckue  CUCTEMBI  C
napameTpamu

ITocTpoenue u HCCIE0OBaHNE



118

119

120

121

122

123

124

125

126

127

128

129

130

MaTeMaTHYECKUX  MOJENEH  pealbHBIX
CUTyallUd C IIOMOLIBIO YPaBHEHUU C
napaMeTpamMmu

[Toctpoenue u HCCIIEI0BAHUE
MaTeMaTHYECKUX  MOJENEH  pealbHBIX
CUTyalUil ¢ MOMOUIBIO CUCTEM YyPaBHEHUU
C mapaMeTpaMu

IToctpoenue u HUCCIIEIOBaHNE
MaTeMaTHYEeCKUX  MOJENed  peaJbHBIX
CUTyallMil ¢ TTIOMOIIBIO CUCTEM YpaBHEHUU
C mapamMeTpaMu

KonrponsHast pabora: "3amaum ¢
napamerpamu"

[ToBTOpeHwue, o0o0mieHue,
cucTeMartu3aius 3HaHui: "YpaBHeHHs"

[ToBTOpeHue, 0000111eHHE,
cucTemaTusanus 3HaHui: "YpaBHeHus"

[ToBTOpeHwue, o0o0mieHue,
cUCTeMaTu3alMsi 3HaHui: "YpaBHEHUS.
Cucremsl ypaBHeHUI"

[ToBTOpEHME, 0000111eHNE,
cucteMaTtusanms 3Hanmii: "HepaBenctsa'

[ToBTOpenue, o0o0mieHue,
cucreMaru3aius 3Hanuii: "HepaBenctna"

[ToBTOpEHME, 0000111eHNE,
cucteMaTtu3anms 3Hanuii: "HepaBenctsa'

[ToBTOpeHwue, 0000111eHHE,

cuctemarusanus 3Hanuii: "IlpousBogHas u
eé npuMeHeHue"

[ToBTOpeHwue, o0o0mieHue,
cucremarusauus 3Hanuii: "IIpousBogHas u
e€ mpumeHeHue"

[ToBTOpEHwue, 0000111eHHE,
cuctemaruzanus 3Hanuii: "IIpousBogHas u
eé npuMeHeHue"

[ToBTOpenue, o0o0mienue,
cucreMaru3anus 3Hanui: "MHTerpan u ero



131

132

133

134
135

136

npuMeHeHue"

[ToBTOpenue, o0o01ieHue,
cucrtemaTuzans 3HaHui: "OyHkun"

[ToBTOpEHME, 0000111eHNE,
cucTteMaTu3anus 3Hanui: "OyHkoun"

[ToBTOpenue, o0o0mienue,

cucrtemaTuzanus 3HaHui: "OyHkun"
HroroBas koHTpoOsIbHAs paboTa
HroroBas koHTposIbHAs paboTa

[ToBTOpeHwue, o0o0mieHue,
CHCTEeMAaTH3aIis 3HaHUH

OBIIEE  KOJIMYECTBO  YACOB  IIO
ITPOTPAMME

136
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YYEBHO-METOJINYECKOE OBECIIEYEHUME
OBPA3OBATEJIbBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI VIS YHEHUKA

Martemaruka: anrebpa W Hayajlla MaTeMaTHYE€CKOrO aHajan3a, T'€OMETpPHUS.
Anrebpa W Havasla MaTemMaTHdeckoro anammsa, 10-11 kmaccel: 0a30BbI U
yrayOnennsiii yposau: yueOnuk / II.A. Amumos, FO.M. Konsarun u np. — 11 —e
u3a., - Mocksa : [Ipocsemenune, 2023. — 463.

METOANYECKHUE MATEPUAJIBI JISA YUUTEJA

Marematuka: anrebpa W Hayajga MaTEMaTHYECKOTO aHaiu3a, TeOMETpPHS.
Anrebpa u Havala maTemMaTHdeckoro anammsa, 10-11 xmaccel: 0a30BbI U
yrayonennsiii ypoBuu: yueOnuk / II.A. Amumos, FO.M. Konsrun u np. — 11 —e
u3a., - Mocksa : [Ipocemenune, 2023. — 463.

Anre0Opa ¥ Hadajga MaTEMaTHYECKOTO aHaMM3a. J(MIakTHIeCKue MaTepHalbl
k yueOnuky III. A. Anumona u ap. 10 knacc: yue6. [locobue mist oOmieo6paszonar.
opranu3anuii:0a3oBeii U yryOneHHbid  ypoBHu/M.W.IlaGytun  u  ap.-
M.:IIpocsemenne,2015
Anrebpa W Hauajga MaTEMaTHYECKOTO aHamn3a. J(MIakTHYecKue MaTephaibl K
yueonuky . A. Anmumona u ap. 11 knacc: yue6. [Tocobue st obmeoOpa3oBar.
opraHm3anuii:0a3oBpii U yruryOneHHbii  ypoHu/M.W.IlaGytun  u  ap.-
M.:ITpocsemienue,2015
Anre0Opa 1 Havasla MaTeMaTHYECKOTO aHanm3a. MeTonuueckue pexomenaanuu. 10
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