


HNOACHUTEJ/IBHASA 3AIIMCKA

VYueOHbli Kypc «Anrebpa v Hayaja MaTeMaTHYECKOrO aHAIN3ay SBJISAETCS OIHUM M3 HauOosee 3HAYMMBIX B
nporpaMMe cpenHero o01ero 00pa3oBaHus, MOCKOIbKY, C OJHOW CTOPOHBL, OH 00eCIeYrBaCT HHCTPYMEHTABHYIO
0azy I M3y4YEeHUs BCEX eCTECTBEHHO-HAYyYHBIX KypCOB, a C IPYTOi CTOPOHBI, GOPMHUPYET JIOTHYECKOe U
a0CTpaKkTHOE MBIIUIEHHE 00YJarOIMXCs Ha YPOBHE, HEOOXOAMMOM JUTS OCBOEHHSI HHPOPMATHKH,
00IIeCTBO3HAHNUS, UCTOPUH, CJIOBECHOCTH M JIPYTUX TUCLIHUIUIMH. B paMkax maHHOTO y4eOHOTO Kypca
00yuaroLIrecs OBJIaJIeBAI0T YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOI HayKH, KOTOpast hOpMYIUPYET CBOU
JOCTHYKEHHUS B MaTeMaTH4eckoil hopme.

VYueOHbli Kypc aiareOpsl 1 Hauall MATEMATHYECKOTO aHAITH3a 3aKJIa/IbIBACT OCHOBY JJIsl YCIICIIHOTO OBJIaICHHS
3aKoHaMH (DU3HKU, XUMHHU, OMOJIOTHUH, TIOHUMAaHHsI OCHOBHBIX TCHACHIIMIT Pa3BUTHS SKOHOMHUKH U OOIECTBEHHON
KH3HH, TO3BOJIICT OPUCHTUPOBATHCS B COBPEMEHHBIX IIU(DPOBBIX M KOMITBIOTEPHBIX TEXHOJIOTHUAX, YBEPEHHO
WCIIOJIb30BAaTh MX JUIS JallbHEHIIIero o0pa3oBaHus U B TIOBCEAHEBHOW JXU3HU. B TO ke BpeMs oBlajieHne
aOCTPaKTHBIMHU M JIOTHYECKH CTPOTMMH KOHCTPYKIIMAMH areOpbl 1 MaTeMaTH4eCcKOro aHalli3a Pa3BUBaeT yMEHHUE
HAXOHUTh 3aKOHOMEPHOCTH, 000CHOBBIBATH HCTUHHOCTb, JIOKA3bIBATh YTBEPIKICHUSI C TOMOIIBIO HHIYKI[HU H
paccyKaarh IeMyKTHBHO, HCIIOIb30BaTh 0000IICHHE U KOHKPETH3AIHI0, a0CTparupOBaHNe U aHAJIOTHUIO,
(bopMHEpyeT KpeaTHBHOE M KPUTHYECKOE MBIILICHHUE.

B xone n3yueHus yaeOHOro Kypca «Ajrebpa U Hayana MaTeMaTHYeCKOro aHaIn3a» 00yJaromrecs moixydamT
HOBBIH OIIBIT pellIeH s PUKIaJHbIX 33/1a4, CAMOCTOSTEIFHOTO TIOCTPOSHHUS MAaTEMAaTHYECKUX MOJIelel pealbHbIX
CHUTyaluii, HHTEPIPeTaluy NOJyYeHHbBIX PELICHHH, 3HAKOMSTCS C TIPEMEepaMy MaTeMaTHIeCKHX
3aKOHOMEPHOCTEH B IPHPOJIE, HAYKe U HCKYCCTBE, C BBIAIOIIMMHUCS MaTEMaTHYECKUMH OTKPBITUAMH H UX
ABTOPaMH.

VueOHbli Kypc 001a/1aeT 3HAYUTEIbHBIM BOCIUTATEILHBIM TOTEHI[ATIOM, KOTOPBIN Pean3yeTcsi Kak uepes
y4eOHBIH MaTepra, CiocOOCTBYIONIHH (HOPMUPOBAHHIO HAYIHOTO MUPOBO33PCHHS, TaK M Yepe3 CIeH(pHKyY
yueOHOIl IesaTebHOCTH, TPEOYIOIIEeH MPOIOIKUTEIFHO! KOHIICHTPAIIMH BHUMAHHUS, CAMOCTOSITEIbHOCTH,
AKKYPAaTHOCTU U OTBETCTBCHHOCTH 3a HOHy‘IeHHLIﬁ PE3YNbTAT.

B ocHoBe MeTonuKK 00y4YeHus anreOpe ¥ HavyaiaM MaTeMaTHYecKoro aHaln3a JICKHUT JeSTeIbHOCTHBIA TIPHHIIMIT
00y4eHus.

B ctpykrype yueOHOro Kypca «Anrebpa v Hauana MaTeMaTHYeCKOrO aHAIN3a» BBIICIICHBI CIISIYIOIIHE
CoepIKaTeNbHO-METOANIESCKHE TMHAA: «HHCTIa U BRIYUACICHU», «DYHKINH U TpapuKm», « YpaBHESHUSI U
HepaBeHCTBay, «Hauana MaTeMaTn4ecKoro aHanm3ay, « MHOXKECTBA U JIOTHKa». Bce OCHOBHbBIE COMlepIKaTEIbHO-
METOIMUYECKHUE JIMHUH N3Y4alOTCs HA MPOTSXKECHUH JIBYX JIET 00y4eHHsI Ha YPOBHE CPEJHETO 0011ero oopa3oBaHus,
€CTECTBEHHO JIOTIOJIHSS APYT JAPyra ¥ MOCTETIEHHO HACHIIAsCh HOBBIMH TEMaMHt U paszienamMu. JlaHHbIH yueOHbIH
KYypC SBJIACTCA UHTECTPATUBHBIM, IIOCKOJIbKY O6’be,Z[I/IH$IeT B ce6e COACPIKAHUEC HECCKOJIbKUX MAaTECMAaTHICCKUX
JUCLIMITIIINH, TaKHUX KaK aﬂre6pa, TPUTOHOMETPHH, MaTeMaTUYeCKUI aHaJin3, TCOPU MHOKCCTB, MaTCMAaTUICCKas
noruka u apyrue. [1o Mepe Toro kak o0y4aronuuecs OBIaaeBaroT Bcé boee MHPOKUM MaTeMaTHYSCKUM
anmnaparoM, y HUX MMOCJIEA0BATENbHO GOPMUPYETCS H COBEPILICHCTBYETCSI YMEHHE CTPOUTH MaTEMAaTHUYECKYIO
MOJIEIIb PeabHON CUTYAIlMH, IPUMEHSThH 3HAHUS, IOIyYCHHbIC TIPH H3YYCHUH YIeOHOTO Kypca, VIS PelieHHs
CaMOCTOATENBHO cHOPMYITUPOBAaHHON MaTeMaTHYECKOH 3a/1a4H, a 3aTeM HHTEPIIPETHPOBATh CBOM OTBET.
ConepxarenbHo-MeToqu4YecKas JuHus «Uncia v BhIYMCICHUs» 3aBepiuaeT popMUpOBaHKUE HABBIKOB
WCIIOJIb30BaHUs JICHCTBUTEBHBIX YHCEN, KOTOPOE OBLIO HAYaTO Ha YPOBHE OCHOBHOTO 0011Iero oOpazoBanus. Ha
YpOBHE cpenHero obmiero o0pa3oBaHus 0cod00oe BHUMaHHE yaemseTcs GOpMUPOBAHHUIO HABBIKOB PAaIlMOHATBHBIX
BBIYUCIICHUH, BKIFOYAOIIHX B Ce0sl HCIIOIB30BAHAE PA3IUIHBIX (DOPM 3aIFCH YUCIIa, YMCHHE IENaTh IPUKUJKY,
BEITTONTHSTH TTPUOIMKEHHBIC BEIYCICHHUS, OLICHIBATh YHCIIOBBIC BEIPKEHHS, pabOTaTh C MAaTEMATHIECKUMU
KOHCTaHTaMH. 3HAKOMBIE 00YJarONIIMCSl MHOXECTBA HATYyPaJbHBIX, IIENBIX, PALIMOHABHBIX U ICHCTBUTEIBHBIX
YHUCECII AOIOJHAKTCA MHOXKXECTBOM KOMIIUICKCHBIX YHUCECII. B KaXXJIOM M3 3TUX MHOXCCTB paCcCMaTPUBAIOTCSA
CBOMCTBEHHbIE eMy crelduuecKue 3a1a41 1 ONepalluy: IeJICHHe Halleslo, OIIePUPOBaHHe OCTaTKaMH Ha
MHOXKECTBE EJIbIX YHCell, 0COObIE CBOMCTBA PAlIMOHANBHBIX U HPPALIMOHAJIBHBIX YHCe, apudmMeTHuecKre
Oorcpanunu, a TaKKE€ U3BJICUCHUEC KOPH: HaTypaHLHOﬁ CTCIICHU HAa MHOKE€CTBE€ KOMIIVICKCHBIX YHCECII. Bnarouapﬂ
MOCTIEIOBATEIEHOMY PACIIUPEHHIO KPYTa HCIOIb3YEMBIX YHCET U 3HAKOMCTBY C BOBMOKHOCTSIMH UX TIPUMEHECHHS



JUTSL pEIICHHS Pa3IMYHbIX 32714 (POpMHUPYETCs MPECTABICHUE O SANHCTBE MaTEMATHKH KaK HAyKH U €€ POJIH B
MIOCTPOCHUU MOZETIEH pealbHOTO MUPa, IIUPOKO UCIIONB3YIOTCA 0000IIEHNE U KOHKPETH3aIHsl.

Jlunus «YpaBHEHUS U HEPABEHCTBA» PEAM3yETCs Ha MPOTSHKEHUH BCETO OOYUCHHS Ha YPOBHE CPEIHET0 O0IIEro
00pa3oBaHus, MOCKONBKY B Ka)XXJJ0M pasjeie IIporpaMMel IpeycMOTPEHO pelIeHHe COOTBETCTBYIOMUX 3aa4. B
pe3yabsrare 00yJaromuecs OBJIaAeBalOT Pa3INIHBIMU METOAMH PEIICHIUS PAlMOHANBHBIX, HPPAIlHOHATBHBIX,
MOKa3aTeIbHBIX, JOTapu(HMIUECKIX U TPUTOHOMETPUIECKUX YPaBHEHHIA, HEPAaBEHCTB M CHUCTEM, a TaKXKe 3a/1ad,
cozeprkaIux napaMeTpsl. IlomydeHHpIe YMEHUS MIMPOKO MCTIONB3YIOTCS IIPH HCCIIEIOBAHUH (DYHKITHIA C
MOMOILIBIO TPOU3BOJHOM, P PEIICHUH MPUKIATHBIX 3a/1a4 U 3a]1a4 Ha HAXO0XKI€HUE HAaUOOJIBIINX 1 HAUMEHBIIUX
3HaueHud QyHKIUU. JlaHHas comepIKaTeNbHasl JIMHUS BKIFOYaeT B ce0s Takke (GopMHUpOBaHHE YMEHUI BHIOIHSITH
pacuéTsl o opmynam, MpeodpazoBaHus PALlMOHATIBHBIX, UPPALIMOHAIBHBIX U TPUTOHOMETPUUYECKIX BBIPAKEHUM,
a TaKXKe BBIPAXKCHUH, COIEPIKAIIIX CTEIICHHU U JIoTapu(MEbI. birarogapst i3y4eHuIo anredpandeckoro MaTepuaa
MIPOMCXOANT NANbHEHIee pa3BUTHE AITOPUTMUIECKOTO U a0CTPAKTHOTO MBIIUICHHS 00yJarOIIHUXCS,
(opMUpPYIOTCSl HABBIKH ASTYKTHBHBIX PAcCYKICHUH, paOOTHI ¢ CHMBOJIBHBIMU (POPMaMH, IPEICTABICHIS
3aKOHOMEPHOCTEH U 3aBHCUMOCTEHN B BUJEC PaBEHCTB M HepaBeHCTB. AnreOpa npeasaraet 3pQexkTuBHbIe
WHCTPYMEHTHI JJIsl pEHICHUs IPAaKTUUECKUX U €CTECTBEHHO-HAYYHBIX 3a]1a4, HaIJISTHO JEMOHCTPUPYET CBOU
BO3MOXHOCTH KaK sI3bIKa HAYKH.

ConepxarenbHO-MeToAUECKast TUHUS « DYHKINU U rpadUKu» TECHO MEPerIeTaeTcsl ¢ JPYTUMH JTUHUSIMUA
y4eOHOT0 Kypca, OCKOJIbKY B KAKOM-TO CMBICIIE 3aaéT MOCIIeI0BAaTeNbHOCTh U3yUeHH MaTepHuana. M3ydenue
CTETICHHOM, TIOKa3aTeIbHOM, JIOTapU(PMHUIECKON ¥ TPUTOHOMETPUYCCKUX (DYHKIIUN, KX CBOHCTB U TPa(hUKOB,
HCTIONIb30BaHUE (DYHKIMIA IS PELICHNS 3a1a4 U3 APYTUX yIeOHBIX MIPEAMETOB U PEANTbHON KU3HU TECHO CBSA3aHO
KaK C MAaTEMaTHYECKUM aHAIII30M, TaK U C peICHHEM ypaBHEHUH U HepaBeHCTB. [Ipu aToM Gorbiioe BHIMAaHIE
yaensieTcst GOpMUPOBAHUIO YMEHHS BhIpaXXaTh (POPMYITaMU 3aBUCUMOCTH MEXIY pPa3TUYHbIMU BEJIHUYUHAMU,
HCCIIEZ0BaTh MOMy4YeHHbIe (DYHKIIMU, CTPOUTH UX TpapuKku. MaTtepual 3Toil cofepKaTelIbHOM JIMHAN HalleJIeH Ha
pa3BUTHE YMEHUN U HaBBIKOB, MIO3BOJISIONINX BhIPAXKaTh 3aBUCUMOCTH MEX]y BETHUYUHAMHU B Pa3IU4HON (opme:
aHAJIMTUYECKOH, rpaguyueckoi U cIoBecHOi. Ero u3yuenue cnocobcTByeT pa3BUTHIO AITOPUTMUIECKOTO
MBIIUICHHUS, CIIOCOOHOCTH K 000O0IIEHUIO M KOHKPETH3AIMH, UCTIOJIb30BAaHHIO aHATIOTHH.

ConeprxarenpHas iU «Havama MaTeMaTHIeCcKOro aHAIN3ay TO3BOJISIET CYIIECTBEHHO PACITUPUTH KPYT KaK
MaTeMaTHYECKUX, TaK M MPUKIaIHBIX 3a/1a4, JOCTYITHBIX 00yJaroIIMCsl, TaK KaK Y HUX MOSBISIETCSI BO3MOXKHOCTD
CTPOUTH rPpaUKU CIOKHBIX (PYHKIIUIA, OTPENENITh UX HAaHOObIINE M HAUMEHbBIITNE 3HAYCHUS, BBIYUCIIATh
Iomaau Guryp 1 06bEMBI TeJl, HAXOAUTh CKOPOCTU M YCKOPEHUS MporieccoB. JlaHHAs conepKaTeabHas JINHUS
OTKPBIBACT HOBLIC BO3SMOKHOCTU MOCTPOCHUA MATEMATUICCKUX MOI[eHeﬁ PpCaJIbHBIX CHTyaHHﬁ, IIO3BOJISACT
HAXOIUTh HAWITy4IIee PEIICHIE B IIPUKIIAAHBIX, B TOM YHCIIE CONNATEHO-3KOHOMUYECKUX, 3a/1adaX. 3HAKOMCTBO C
OCHOBaMHU MaT€MaTHIECKOTO aHaJi3a CIOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOTO, (POPMAaTBHO-TOTHIECKOTO U
KpPEaTUBHOTO MBIIIIICHUS, (POPMUPOBAHUIO YMEHUH PacIiO3HABATH MPOSBICHUS 3aKOHOB MaTEMAaTHKH B HayKe,
TeXHUKE U HcKyccTBe. OOyUaromuecs y3HalOT O BEIAAIOMINXCS PE3YIbTaTax, MOTYUYSCHHBIX B X0 Pa3BUTHU
MaTeMaTHKH KaK HayKd, 1 00 UX aBTopax.

ConeprkatenbHO-MeToAuYecKas TUHUS «MHOXKXECTBA U JOTHUKA» BKIIOYACT B CEOS 3IEMEHTHI TEOPHH MHOXKECTB U
MaTeMaTUYECCKOM JIOTUKH. TeOpeTHKO-MHO)KeCTBeHHLIe MpeaCTaBJICHU NPOHNU3BIBAIOT BECH KYypC IIKOJIbHOM
MaTeMaTHKH U TPeJIaraloT Hanbonee YHUBEPCaIbHBIN S3BIK, OOBEIHSIONINN BCE Pa3Ieibl MATEMATHKH U ¢€
MIPYIOKEHUH, OHU CBS3BIBAIOT Pa3HbIC MAaTEMATHUECKUE AUCIUIDIHHEI M UX MPUIOKCHUS B €INHOE IIEJOe.
[To3TOMY Ba)KHO aTh BOBMOKHOCTH O0YYAIOIIEMYCsI TIOHUMATh TEOPETHKO-MHOKECTBEHHBIH S3BIK COBPEMEHHON
MaTeMAaTHKH U HCIOTB30BaTh €r0 JUIS BRIPAKEHUS CBOUX MBICIEH. J|pyruM Ba)KHBIM IIPHU3HAKOM MaTEMaTHKH KaK
HayKH CJIEAYET MPH3HATH CBOWCTBEHHYIO €l CTPOrOCTh 000CHOBAHHH H CIIEAOBAHUE ONPEACIEHHBIM IIpaBHIaM
MOCTPOCHUS AOKA3aTENBCTB. 3HAKOMCTBO C JIEMEHTAMU MAaTeMaTHIECKO JIOTHKH CIIOCOOCTBYET pa3BUTHIO
JIOTHYECKOT'O MBIIIITICHUSA 06yqa}oumxcsl, IMO3BOJIACT UM CTPOUTH CBOU PACCYKICHHS Ha OCHOBC JIOTHYCCKUX
paBwWI, POPMUPYET HABHIKHA KPUTHICCKOTO MBIIUICHHS.

B y4ue6HOM Kypce «Anredpa 1 Hadaia MaTeMaTHIeCKOTO aHAN3ay MPUCYTCTBYIOT OCHOBEI MATEMATHIECKOTO
MOJETHPOBAHUS, KOTOPBIC MIPU3BaHBI CIIOCOOCTBOBATH (POPMUPOBAHHIO HABBIKOB IIOCTPOCHHS MOACTIECH pealbHBIX
CUTYaIUA, NCCIEAOBAHUS ITHX MOJIENIEH ¢ IIOMOIIBIO armapara aareOpbl 1 MaTeMaTHIeCKOrO aHAIN3a,
HHTEpIIpETaly [10JIy4YEHHbBIX PE3YAbTaToB. Takue 3afaHus BIUIETEHBI B K&Kl U3 pa3iesloB IPOrPaMMBl,
MTOCKOJIBKY BECh MaTepHall yaeOHOTO Kypca IHUPOKO UCTIONB3YeTCs IS pelIeHNs IPUKIAAHBIX 3a1ad. [Ipu
PELICHNH peanbHBIX MPAKTUIECKUX 3a7a4 00yJaroIuecs pa3BUBaOT HAOMIOAATEIbHOCTh, YMEHUE HAXOIUTh



3aKOHOMEPHOCTH, a0CTParupoBaThCs, UCIIOIb30BATh AHAIOTHIO, 00001aTh 1 KOHKPETU3UPOBATh IIPOOIIEMY.
JesTenpHOCTh 0 POPMHUPOBAHHIO HABBIKOB PELIEHHS IPUKIIaJHBIX 331a4 OpraHU3yeTcs B IIPOLEcce M3yUeHUs
BCEX TeM y4eOHOro Kypca «AnreOpa 1 Hagalla MaTeMaTHYECKOTO aHaJIN3ay.

Ha uzyuenue yuebHOro Kypca «Anredpa 1 Hayajga MaTeMaTHYECKOTO aHaIn3ay OTBOAUTCS 272 vaca: B 10 knacce
— 136 vacoB (4 yaca B Hezenro), B 11 kimacce — 136 gacoB (4 yaca B HeleIo).

COJAEPKAHUE OBYUYEHUA

10 KJIACC

Yucaa u BbIYMCTCHUS

Paronansapie uncna. OOBIKHOBEHHBIE U JECSTUYHBIC IPOOH, TPOIICHTHI, OECKOHEUHBIC TEPUOANICCKHE IPOOH.
[Tpumenenue npobeii ¥ MPOIICHTOB IS PEIICHUS MPUKITATHBIX 3a]1ad U3 Pa3IMYHBIX OTpaciield 3HaHUH 1
peanbHON KU3HH.

JelicTBUTeNbHBIE Ucia. PallnoHanbHble U UPPALMOHANIBHBIC YHCTa. ApHU(PMETHUECKHE ONIEepaIuH C
JeWCTBUTENBHBIMH YHCIaMu. MOy 1eHICTBUTEILHOTO YHCIIA U ero cBoiicTBa. IIpubmkEHHBIEC BBIYUCIICHUS,
MpaBuJia OKPYIVIEHUS, IPUKUAKA U OLIEHKA pe3y/bTaTa BHIUNCIEHUH.

Creriens ¢ nenpIM mokasareneM. burom Herorona. Mcmonp3oBanre monxomsimiei (POpMBI 3aIIACH IEHCTBUTEIBHBIX
YyCcell AJ1s pellieHus IPaKTHUECKUX 3a/1a4u U NPeICTaBIeHHs JaHHbIX.

ApudmeTHyecKuit KOpeHb HATYPaITLHOW CTEIICHH M €r0 CBOMCTBA.

CreneHb ¢ paliMoOHAIBHBIM IOKa3aTeNeM U e€ CBOICTBA, CTENEHb ¢ ACHCTBUTEIBHBIM OKA3aTEIEM.

Jlorapudwm uncna. CpoiictBa norapudma. JlecaTuuHbie U HaTypalbHbIE JIOTapU(PMBIL.

CuHyc, KOCUHYC, TAHI'€HC, KOTAHT€HC YUCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC U apKTaHTE€HC YHUCIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA

ToxmecTBa U TOXIECTBEHHEIE TIPeo0Opa3oBaHus. YpaBHEHHE, KOPEHb ypaBHEHHS. PaBHOCHIIBLHEIC ypaBHEHUS U
ypaBHeHus-ciencTBus. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OCHOBHBIEC METOIBI PEILICHUS IETBIX M JPOOHO-PAlMOHATIBHBIX YPaBHEHUI U HEPABEHCTB. MHOTOWIEHB! OT OJHOI
NepeMEHHOM. JleeHne MHOrowIeHa Ha MHOTO4JIEH ¢ ocTaTkoM. Teopema be3y. MHorousieHs! ¢ LieiasIMu

ko3¢ duunentamu. Teopema Buera.

[IpeoOpazoBaHUs YHCIOBBIX BEIPAKECHUH, CONEPIKAIIIX CTETIEHH U KOPHH.

Uppanmonansubie ypaBHeHUs.. OCHOBHbBIE METO/IbI PEILIEHHS UPPALMOHATIBHBIX YPAaBHEHHUH.

[Toxa3zarenbHble ypaBHEeHUS. OCHOBHbBIE METO/BI PELIEHHUS I0Ka3aTeNbHbIX YPaBHEHUH.

IIpeoOpazoBanue BEIpasKeHUH, COEPKALIUX JIOTAPHU(PMBL

Jlorapupmuueckue ypaBHeHHs.. OCHOBHBIE METOABI PELICHNUS JIOTAPUPMUIECKUX YPAaBHEHUH.

OcHoBHbIE TpuroHomeTrpudeckue Gopmyssl. [IpeodpazoBaHue TPUTOHOMETPUUECKUX BRIpaXeHUH. Pemenne
TPUTOHOMETPUUIECKUX YPaBHEHUI.

Pemenue cucrem TUHEHHBIX ypaBHEHUH. MaTpuiia cucTeMbl IMHEHHBIX ypaBHEeHUH. OTpeienuTe s MaTPHUIIBI
22, ero reoOMeTpUUECKUI CMBICII U CBOMCTBA, BBIYUCIEHUE €r0 3HAYCHHUs], IPUMEHEHUE ONPEAESTUTENs s
PELIEeHUs CUCTEMBI JIMHEMHBIX ypaBHEHUN. PelieHre mpukiiaHbIX 3a7a4d ¢ IOMOILIBIO CUCTEMBbI TMHEHHBIX
ypaBHeHu#. MccnenoBanre NOCTPOSHHON MOJIETH C MTOMOIIBI0 MAaTPHIL U OTIPEACITUTENECH.

ITocTpoenue maremMaTnyecKuX MOZAEIEHN pealbHOM CUTYyalluu C IIOMOIIBIO YpaBHEHUH U HepaBeHCTB. IIpumenenue
YpaBHEHUH M HEPABEHCTB K PEIICHUIO MAaTEMAaTHUECKUX 3a/1a4 U 331349 U3 PasInIHbIX 00IacTell HAyKH U pearbHON
KHU3HH.

@DyHKUMU U TPaPuKU

Oyukuws, criocoOsr 3aganus Gynkiun. Bzanmuao odparabie ¢pyHkm. Kommosumus gyrkmuii. [paduk hyHKIIH.
OneMeHTapHBIE Tpeodpa3oBaHus rpaduKoB GyHKIHH.

OO6nacTp onpeaencHNs 1 MHOXKECTBO 3HaueHUH GpyHkunu. Hymn ¢yrkumu. [IpoMexxyTKnu 3HAKOTIOCTOSTHCTBA.
Yérnsle 1 HeuéTHBIE (pyHKIMH. [lepuogmueckue pyHKIMH. [IpoMexyTKH MOHOTOHHOCTH (DyHKITUH. MaKCHMyMBI
U MUHUMYMBI (pyHKItmn. Hanbonpiee 1 HanMeHblee 3HaYeHUS QYHKIMH Ha IPOMEXKYTKE.

JluneitHas, KBagpaTUIHAS U APOOHO-THHEIHAS GYHKIMH. DIEMEHTapHOE NCCIICIOBAHHUE M TOCTPOCHUE UX

rpaguKoB.



CrerneHHast (PyHKIIHS C HATypaJIbHBIM U IENbIM MokasateneM. EE€ cBoiicTa u rpaduk. CBoiicTBa U rpaduk KOpHS
N-oii cTerneHu Kak QYHKIMHA OOpaTHOW CTENCHHU C HATYpaJbHBIM MOKA3aTeIeM.

INokazatenbHas u norapupmuueckas GyHKIMH, UX CBOMCTBA U rpaduxu. Mcnoas3zoBaHue rpadukoB GyHKIUN 11st
pelIeHUs YpaBHEHUN.

TpuroHomeTpuyeckas OKpY>KHOCTB, OTIpeIe/IeHIe TPUTOHOMETPHYECKIX (PYHKINI YHCIOBOTO apryMeHTa.
OyHKIMOHATIBHBIE 3aBUCUMOCTH B PEaJbHBIX MpoIieccax U ABICHUIX. [ paduku pearbHbIX 3aBUCHMOCTEH.
Havana maremaTnyeckoro anaausa

INocenoBarebHOCTH, CIIOCOOBI 3a/1aHUS MTOCIIEN0BATENFHOCTEH. MeTo MaTeMaTHYeCKON HHTYKIUH.
MOHOTOHHBIE U OIPaHUYEHHBIE TI0CIE0BATEILHOCTH. FICTOpUs BOSHUKHOBEHHS MAaTEMaTHYECKOIO aHAIN3a KaK
aHaM3a 6ECKOHEUHO MaJbIX.

ApupmeTrnyeckas U reoMeTpUUECcKasi Iporpeccur. beckoHeuHo yObIBaroIasi FreoMeTpudecKas porpeccusl.
CyMMa OeCKOHEYHO YOBIBAOIIEH reoMeTpUIeCcKOM porpeccuu. JIMHEHHBIN 1 SKCIOHEHIIMATBLHBIN pocT. YKCIo e.
dopmyna cI0XKHBIX NPOLEHTOB. Vcronb30BaHUe POrpeccuy ISl pellieH s peaslbHbIX 3a1a4 IPUKIJIAAHOIO
Xapakrepa.

HemnpepbiBHBIE (hyHKINY 1 HX cBOiicTBa. Toukn paspsiBa. ACUMOTOTH rpadukoB (yHKImiA. CBolcTBa QyHKIMIT
HEIPEPBIBHBIX HA OTpe3ke. MeTon HHTEpBAJIOB Ul pELLIEHHS HEPaBEHCTB. IIpuMeHeHne CBOMCTB HENIPEPBIBHBIX
(GYHKIMH AT peleHns 3a1ad.

IlepBas u BTOpas mpousBoaHbIe GyHKIMH. OnpeneneHue, reoMeTpUIecKuil U (GU3HUECKHUM CMBICIT IPOU3BOAHOM.
YpaBHEHHE KacaTelIbHOH K TpaduKy (HyHKIIHU.

[IpomsBoxHbIe 2neMeHTapHBIX (GYHKIWHA. [[pon3BOIHAS CyMMBI, IIPON3BEICHHS, YACTHOTO M KOMITO3HIINU
(byHKIHN.

MHosKecTBa M JIOTHKA

MHoOXecTBO, oniepalii HajJl MHOKECTBaMU M WX cBoiicTBa. Juarpammel Ditnepa—Benna. [IlpuMeHeHne TEOPETUKO-
MHOXECTBEHHOIO aIliapara Jjs OIUCAHUs PEAIbHBIX [IPOLECCOB U SBJICHUM, IIPU PELICHUH 3a1ad U3 JPyruxX
y4eOHBIX IIPEAMETOB.

Omnpenenenue, TeopeMa, CBOHCTBO MAaTEMaTHIECKOTO 00BEKTa, CIICNCTBHE, JOKA3aTEeIbCTBO, PABHOCIIIBHEIE
YpaBHEHUSI.

11 KJIACC

Yucsia v BBIYMCICHUS

Harypansnslie u nesiple uncna. [IpuMeHeHne MpU3HAKOB ISITMMOCTH HENBIX YHCEN, HANOOMBIINI 00U NeTuTeNb
(manee — HOJI) u HaumeHsbInee obmiee kpatHoe (najee — HOK), octarkoB mo Mmonyimto, anroputma EBkiuaa st
peuicHus 3a/1a4 B HEJIbIX YUCIIaX.

KomriekcHble uncna. Anrebpanyeckasi © TPUTOHOMETpUYECcKask (POPMBI 3aIMUCH KOMITIEKCHOTO YHCIIa.
ApudmeTnyeckue oneparyy ¢ KOMIDICKCHBIME drciaMu. M300pakeHre KOMIDIEKCHBIX YHUCE Ha KOOPIMHATHOM
mnockoctu. @opmyna Myaspa. Kopau n-o#i cTeneHn 3 KOMIUIEKCHOTO drcia. [[puMeHeHne KOMIUIEKCHBIX YHCeN
IUTSL pelieHus PU3MISCKIX  TeOMETPHUISCKUX 3a/1a4d.

YpaBHeHNs 1 HEpaBEeHCTBA

Cucrema u COBOKYIIHOCTb ypaBHeHI/Iﬁ 1 HCPABCHCTB. PaBHOCUIIBHEIC CUCTEMBI U CHCTEMBbI-CJICACTBUA.
PaBHOCHIIbHBIE HEpABEHCTBA.

OT60p KOpHEW TPUTOHOMETPUIECKUX YPABHEHUH C MIOMOIIBIO TPUTOHOMETPUIECKON OKPY)KHOCTH. PereHue
TPUTOHOMETPUUECKUX HEPABEHCTB.

OCHOBHEIE METOJBI PEIICHNUS IOKA3aTENFHBIX U JIOTapH(PMUICCKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELLIEHHS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI pEHICHUSA CUCTEM U COBOKyHHOCTeﬁ pauOHAJIbHBIX, UpPAIIMOHAJIBHBIX, ITOKA3aTCIbHBIX U
norapu(MUYECKUX ypaBHEHHH.

ypaBHeHI/IH, HEPABCHCTBA U CUCTEMBI C IapaMeTpaMu.

HpI/IMeHeHI/Ie ypaBHeHHﬁ, CUCTEM M HCPABCHCTB K PECHICHUIO MATEMAaTUYCCKUX 3a/iaq 1 3aJa4 U3 pa3IMdHbIX
oOJacTeit HayKH U peaNbHOU JKU3HH, HHTEPIPETALNS ITOTYICHHBIX PE3yIIbTaTOB.

@DOyHKUMU ¥ TPaPuKU



I'padmk xomnozunmu ¢pyHknmii. ['eomerprueckre 0Opa3sl ypaBHEHHH M HEPAaBEHCTB Ha KOOPAWHATHON
TUTOCKOCTH.

Tpuronomerpruieckue GyHKIUH, HX CBOMCTBA U TPa(UKH.

I'padmueckue MeTonbl penieHus ypaBHEHUH 1 HepaBeHCTB. | paduueckre METo bl perIeH s 3a1a4 C
mapamMeTpamu.

HcnonszoBanue rpagukoB GYHKIHHA IS KCCISTOBAHIS MIPOIECCOB U 3aBUCUMOCTEH, KOTOPBIE BOSHUKAIOT MPU
peleHn  3a1a4 U3 APYTUX ydeOHBIX MPEAMETOB U PEATbHON JKU3HH.

Havana MaTeMaTH4ecKoro aHajn3a

[TpuMeHeHe TPOM3BOIHOM K HCCIIeIOBaHUIO (DYHKINI Ha MOHOTOHHOCTB M 9KCTpeMyMBbl. Haxoxenne
HanOOIBIIETO ¥ HAUMEHBIIIEro 3HaYeHHI HelpepbIBHON (yHKIIMM Ha OTpe3Ke.

[TpuMeHeHe TPOU3BOIHOM ISl HAXOXKICHHUS HAWTYUIIEeTo PelIeH s B IPUKIIAIHBIX 3a/1a4ax, Ul ONpeeIeHuUs
CKOPOCTH ¥ YCKOPEHHS MPOoIiecca, 3a1aHHOT0 (hOPMYITON HITH TPapHKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpasHbie aneMeHTapHbIX (GyHKIui. [IpaBuia
HaXOKJCHUS TIEPBOOOPA3HBIX.

Wnrerpan. ['eomerpryecknii cmpic nHTerpana. Berancnenne onpenenénnoro nHrerpana mo ¢popmyne HeroroHa-
Jletibuuma.

[MpumeHeHwe MHTErpaa A1 HaX0XKJIeHHUS TUIOIIaAeH IIOCKUX GUTYp U 00BEMOB T€OMETPHUYECKHX Tell.
ITpumeps! perenuii aupepeHnInaNbHbIX ypaBHEHHH. MaTeMaTHuecKoe MOJECTIUPOBAHUE PEAIBHBIX IIPOLIECCOB C
MTOMOIIBIO AP PEepeHIMATBLHBIX YPaBHESHHM.

[TIIIAHUPYEMBIE PE3VJIbTATBI OCBOEHI A YUEBHOI'O KYPCA «AJI'EBPA 1 HAUAJIA
MATEMATHUYECKOI'O AHAJIU3A» (YIJIYEJIEHHBIM YPOBEHb) HA YPOBHE CPEJHEI'O OBILET'O
OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxknancKoro BOCHUTAHUS:

c(hOpMHUPOBAHHOCTh TPAXKIAHCKON MTO3UIIMU 00YJAIOLIETOCs KaK aKTUBHOTO M OTBETCTBEHHOTO WICHA
poccuiickoro odmiecTBa, IpeCTaBICHUE 0 MAaTEMaTHUECKIX OCHOBAX (DYHKIIMOHUPOBAHHUS Pa3INIHBIX CTPYKTYP,
SBJICHUH, MIPOLIEYpP TPAXKJaHCKOTO 00IIecTBa (BBIOOPHI, OMIPOCHI U APYTOE), YMEHHE B3aHMOICHCTBOBATH C
COIMAJIBbHBIMHA HHCTUTYTaMH B COOTBETCTBHH C MX (DYHKIUSIMHU M Ha3HAYCHHUEM;

2) NaTPHOTHYECKOI0 BOCIUTAHUSI:

c(hOPMHUPOBAHHOCTD POCCHHCKON TPaXKJaHCKOW HICHTHIHOCTH, YBXEHHS K MTPOIIUIOMY U HACTOSIIEMY
POCCHICKOM MareMaTUKH, LICHHOCTHOE OTHOIIEHUE K IOCTHKEHUSM POCCUICKUX MaTeMaTUKOB U POCCUICKOM
MaTeMaTHYECKOM IIKOJIBI, MCTIOIB30BaHUE ATUX JOCTIXEHUH B APYTUX HayKaxX, TEXHOJIOTHAX, Chepax SIKOHOMUKH;
3) IYyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HaHHE {yXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapoa, c(hOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHM,
TUYECKOTO MOBEJCHHUS, CBA3aHHOIO C IPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUM HAyKU U JESITENbHOCTBIO
y4€HOTO, OCO3HAHHE JIMYHOTO BKJIaJa B IIOCTPOSHHE YCTOWIHNBOTO OyIIyIIero;

4) 3CTeTHYEeCKOr0 BOCIIUTAHMS S

3CTETHUYECKOE OTHOIICHUE K MUPY, BKIIIOUasi 3CTETHUKY MaTeMaTH4eCKUX 3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1a4,
pellIeHuil, paccykA€HUN, BOCOPUUMYHUBOCTh K MATEMATUUECKUM aCIIEKTaM Pa3IM4YHbIX BUIOB UCKYCCTBA;

5) ¢pusuyeckoro BocnuTaHuM:

c(OpPMHPOBAHHOCTH YMEHHS IPIMEHATh MaTeMaTHIeCKHe 3HaH!US B HHTEpEecax 3710poBOro 1 Oe30macHoro obpasa
’KM3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 30POBBIO (370pOBOE NMUTAHKE, COATAHCUPOBAHHBINH PEKUM 3aHATHIH
W OTABIXa, peryispHas Gu3ndecKkas akTHBHOCTh), (PU3MUECKOe COBEPIIEHCTBOBAHNE IIPH 3aHATHIX CIIOPTHBHO-
03I0pPOBUTEIILHOM [IEATENBHOCTBIO;

6) TPYA10BOTO BOCTIMTAHMSI:

TOTOBHOCTD K TPY/Y, OCO3HAHHE [IEHHOCTH TPYAOJIIO0HS, HHTEPEC K Pa3INUHBIM chepam MpodecCHOHATBHON
JIeSITEIEHOCTH, CBSI3aHHBIM C MaTEMATHKON U e€ MPUIIOKCHUSIMHE, YMEHHE COBEPILATh OCO3HAHHBII BBEIOOD
Oyny1ei npoeccnu n peaan3oBbIBaTh COOCTBEHHBIC XKU3HEHHBIE TUIAHBI, TOTOBHOCTH M CIOCOOHOCTH K
MaTeMaTH4ecKoMy 00pa30BaHHIO  caMO00Pa30BaHMIO Ha MPOTSHKEHUH BCEH KHU3HHU, TOTOBHOCTh K AKTHBHOMY
Y4acTHUIO B PELICHUU NIPAKTUYECKUX 3a1a4 MATEMAaTU4eCKOY HAIlPaBICHHOCTH;



7) 3KOJIOTHYECKOT0 BOCIIMTAHUS

c(hOopMUPOBAHHOCTH IKOJIOTHUECKON KYNBTYPbl, IOHUMAaHUE BIUSHUS COLHATBbHO-DKOHOMHUYECKHX MPOLIECCOB Ha
COCTOSTHHE TIPUPOIHOM U COIMATBHON CPEIbl, 0CO3HAHKE TIIO0AIEHOTO XapaKTepa KOIOTHIESCKUX podIieMm,
OpHUCHTAIHS Ha MPUMECHEHHE MaTeMaTHICeCKUX 3HAHUU JUTS PEIICHUS 33]a4 B 00JIaCTH OKPYXKAOIIECH CPEIIbI,
IIJJAHUPOBAHUE MTOCTYIKOB U OLIEHKH UX BO3MOYKHBIX ITOCJIEACTBUIN AJISl OKPYKAOLLEHN Cpelibl;

8) eHHOCTH HAYYHOTO MO3HAHHUS

¢(hOpMHPOBAaHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU H
0O0IIIeCTBCHHOM IPAKTUKH, TOHUMAHUE MAaTEMaTHUECKOM HAyKH KaK Cephl YSIIOBEUECKOM NIETETBHOCTH, dTAIOB
€€ pa3BUTHUS U 3HAYUMOCTH ISl pa3BUTHS IUBUIIN3ALIUH, OBJIAJICHNE S3bIKOM MaTeMaTUKU U MaTeMaTU4eCKOM
KyJBTYpOU Kak CPeJCTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYILIECTBIISATH POSKTHYIO M UCCIIEAOBATEIbCKYIO
JEeSTeNTbHOCTh UHIMBUAYAJILHO U B TPYIIIIE.

METANPEJIMETHBIE PE3YJIBTATBI

Ilo3naBaTenbHbIe YHUBEPCAJIbHbIE y4eOHbIe NelicTBUSA

Ba3zoBble noruyeckue geicTrBus:

BEISIBILATH M XapaKTEPU30BaTh CYIIECTBCHHBIE IPH3HAKA MaTEMAaTHIECKAX 00BEKTOB, TOHATHIA, OTHOIIICHUH
MEXIY MOHATUAMH, POPMYITHPOBATH OIPEIeIICHHS OHITHH, yCTAHABINBATE CYIIECTBEHHBIN MPH3HAK
KJacCU(HKALUK, OCHOBAHUS 7151 0000IEHHS U CpaBHEHUs, KpUTEPUH IPOBOUMOIO aHAJIHN3a;

BOCIIPUHUMATH, (POPMYIMPOBATH U MTPEOOPA30BBIBATH CYXKACHUS: YTBEPAUTEIbHBIE U OTPHUIIATENILHBIC,
€IMHUYHbIE, YaCTHBIE U 00IINe, YCIOBHEIE,

BEISIBILITH MaTeMaTHIECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3Y M IIPOTUBOPEUHS B (PaKTaX, TaHHBIX, HAOMIONECHUAX U
YTBEPKACHUSAX, IPeAaraTb KpUTEpUH ISl BHIIBICHUS 3aKOHOMEPHOCTEN 1 IPOTUBOPEUNH;

JieJ1aTh BBIBOZBI C HCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH, AEIYKTUBHBIX U HHIYKTUBHBIX YMO3aKIIIOUEHUH,
YMO3aKITIOUCHHH 110 aHAIOTHH;

MIPOBOJIUTH CAMOCTOSITETILHO JI0Ka3aTeIbCTBa MAaTEMAaTHIECKUX YTBEPKACHUN (IPSMBIE B OT TPOTHBHOTO),
BBICTPauBaTh apryMEHTALIUIO, IPUBOAUTH MPUMEPHI K KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CY)KIACHUS U
BBIBOJbI,

BEIOMpATh CIIOCO0 pelneHus yaeOHo! 3a1auu (CpaBHUBATh HECKOIBKO BAPHAHTOB PEUICHNUS, BEIOMpaTh Hanboee
MOJXOSIIUHN C Y4ETOM CaMOCTOSITENILHO BbIJIEIIEHHBIX KPUTEPUEB).

Ba3oBrbIe ucciaenoBarejabCcKue AeCTBHA:

HCTIOJIF30BATh BOTIPOCHI KaK MCCIIENOBATEIBLCKII HHCTPYMEHT TO3HAHMUS, (POPMYIHPOBATH BOIIPOCHI,
¢uKcupymome IpoTUBOPEUNE, IpoldieMy, yCcTaHABINBATh HCKOMOE U TaHHOE, ()OPMUPOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIUIO, MHEHHE;

MIPOBOJIUTH CAMOCTOSITETILHO CIJIAHMPOBAHHBINA IKCIIEPUMEHT, HCCIIEIOBAaHUE 10 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTHIECKOTO O0BEKTA, SIBIICHMUS, ITPOIIeCcCa, BELIBICHUIO 3aBHCUMOCTEH MEKIY 00BEKTaMH, SBICHHUSIMH,
IpoLeccamy;

CaMOCTOSITEIBHO (DOPMYIHPOBATh OOOOIICHNUS U BBIBOIBI 10 PE3yAbTaTaM IMPOBEIEHHOTO HAOIIONCHN,
HCCIIEIOBAHMUS], OI[CHUBATh JOCTOBEPHOCTD TOJIyYEHHBIX PE3Y/IBTaTOB, BBIBOIOB 1 00OOIICHHUIA;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIECCA, & TAKKE BBIIBUTATH MPEAIIONOKEHHUS O €r0 Pa3BUTHH B HOBBIX
YCIIOBUSIX.

Pa6ora ¢ undopmanmeii:

BBISIBILATE Ae(DUIIMTEI HH(DOpMALINK, JaHHBIX, HEOOXOMUMBIX JUTSI OTBETA Ha BOIIPOC M JJISl PELICHUS 3a1a4H;
BEIOMpATh MH(OOPMALIUIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAIN3UPOBATh, CHCTEMATH3UPOBATH U
HHTEPIIPETUPOBATh HHPOPMALIUIO PA3THIHBIX BHIOB M (DOPM IMIPEACTABICHHUS,

CTPYKTYpPHPOBaTh HH()OPMALINIO, IPEACTABIATH €€ B Pa3IMYHbBIX (OopMax, HILTIOCTPHPOBATh Tpadruiecku;
OIICHUBATH HAIEKHOCTH HH(POPMAIHH 10 CAMOCTOSATENFHO C(HOPMYIHUPOBAHHBIM KPHTCPHUSIM.

KoMMyHnKaTHBHbBIE YHUBEpPCAJIbHbIE YUeOHbIE TeHCTBUA
OO0menne:



BOCIIPHHUMATH U (POPMYITUPOBATH CYXKIICHHS B COOTBETCTBHUH C YCIOBUSIMHE U LIEJISIMU OOIICHMSI, SICHO, TOYHO,
IPaMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX, 1aBaTh MOSACHEHUS 10 X0y PEeLIeHUs
3aJla4u, KOMMEHTHPOBATH MOJy4YEHHBIH pe3yibTar;

B X0ZIe 00CY/I€HUS 3a]]aBaTh BOIIPOCHI TI0 CYLIECTBY 00CYyKAaeMOii TeMbl, TPOOIEMBI, pelracMoi 3a1au,
BBICKA3bIBaTh UICH, HAIIEJICHHBIE HA TIOMCK PEIICHHU, CONOCTABISATH CBOU CYXKACHHUS C CYKICHISIMU IPYTUX
YYaCTHUKOB IHAIIOTa, OOHAPYKUBATH Pa3INiKe U CXOICTBO ITO3UINH, B KOPPEKTHOU opMme PopMyIHpOBaTh
Pa3HOIIIACHS, CBOM BO3PAKEHHUS;

MIPEJCTABIIATh PE3yNbTaThl PEIICHUs 3a/1a4H, SKCIIEPUMEHTa, UCCIIEIOBaHMsI, IPOEKTa, CAMOCTOATEIbHO BHIOMPATh
(hopMaT BEICTYIUICHHS C YUETOM 3334 PE3ECHTAIUHN U OCOOCHHOCTEH ayTuTOPUH.

PeryisiTuBHBIE YHHBepPCAJIbHBIE YUeOHbIE TelicTBHS

Camoopranuzaunus:

COCTaBJIATH IUIAH, aJITOPUTM PELICHUS 3aJa4y, BEIOUPATh CIIOCO0 PEIICHHUS ¢ YIYETOM UMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BOBMOKHOCTEH, apTyMEHTHPOBATh 1 KOPPEKTHPOBATH BAPHAHTHI PEIICHUH ¢ yIETOM HOBOM
HH(pOPMAIIHY.

CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJVIEKT:

BJIaJIeTh HABBIKAMU MMO3HABATEIBHOM pe(ICKCHU KaK OCO3HAHHS COBEPIIIAEMBIX ACHCTBUN M MBICIIUTEIBHBIX
MPOIIECCOB, X PE3YIBTATOB, BIAAETh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS MPOIIecca M Pe3yiipTara
pEIICHUS MaTeMaTHIECKOM 3a a4,

MPEABUACTH TPYOAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PEIICHUH 3a1a9H, BHOCUTH KOPPEKTUBHI B IESATEIHHOCTD
Ha OCHOBE HOBBIX OOCTOSITETIHCTB, TAHHBIX, HAMJCHHBIX OIMIHOOK, BBIBICHHBIX TPYIHOCTEH;

OIICHUBATH COOTBETCTBUE PE3YIBTATA IIEIH U YCIOBHSM, OOBSACHITH IPUINHBI TOCTHKESHISI WITH HEIO CTIKEHUS
PE3YIBTATOB NESITENEHOCTH, HAXOMUTH OIIHOKY, JaBaTh OLIEHKY IIPHOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITeIbHOCTD:

MOHUMATh U KCIIOIB30BaTh MPEUMYIIIECTBA KOMAHIHOM U MHIMBUIYaIbHON pabOTHI P PELICHUH YUeOHBIX 3a11a4,
MPUHUMATH IeJTb COBMECTHOM JCATEIbHOCTH, TNIAHUPOBATh OPTraHU3AIHI0 COBMECTHOW PabOThI, paclpeneiaTh
BHJIBI Pa0OT, IOrOBapHBAThLCS, 00CYKIATh MPOIIECC U PE3yIIbTaT paboThl, 0000IIaTh MHEHUS HECKOJILKUX JIFONCH;
y4acTBOBATh B IPYMIOBBIX (opMax paboTsl (00Cyx IeHUs, 00OMEH MHEHHI, «MO3TOBBIE IITYPMbI» U UHbIC),
BEITIONTHSTH CBOIO YacTh pabOTHI M KOOPAWHUPOBATH CBOM JICHCTBUS C IPYTUMH WICHAMH KOMaH/IbI, OIICHUBATH
KaueCTBO CBOETO BKJIAAa B OOIIHIA IPOIAYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHEIM YIACTHUKAMH B3aUMONICHCTBUSL.

HNPEAMETHBIE PE3YJIBTATBI

K xoniry 06y4enus B 10 k1acce 00yqaronmicst MOIy4UT CIACAYIOMINE IPEIMETHBIE PE3YABTAaThl IO OTCIBHBIM
TeMaM paboueil MporpaMMel y4eOHOTO Kypca «Anredpa 1 Hauajla MaTeMaTHUECKOTO aHaIU3ay:

YucJia M BHIYMCIICHMS:

CBOOOIHO OTIEPHUPOBATH MOHATHSIMU: PAllMOHATIBHOE YHUCIIO0, OECKOHEUHAs epHouIecKas po0k, POLEHTEHI,
MPPAIOHANEHOE YHCII0, MHOJKECTBA PALIHOHANBHBIX M ICHCTBUTEIBHBIX YHCET, MOLY/Ib JeHCTBUTEIFHOTO YUCTa;
MIPUMEHSTH JPOOH U MPOLEHTHI YIS pelIeHNs IPUKIIaJHbIX 3a1ad U3 Pa3INdHBIX OTpacieil 3HaHWH 1 peaTbHOH
KH3HU;

MPUMEHATH NPHOMIKEHHBIC BEIYUCICHIS, TIPaBIJIa OKPYIVICHUS, IPUKUAKY U OLIEHKY pe3yJbTaTa BEIYUCICHUH;
CBOOOJHO ONEPUPOBATH MIOHITHUEM: CTETIEHD C LIEIBIM MOKa3aTeIIeM, HCTIOIb30BaTh OAXOIANIYI0 (POpMY 3amUCH
HeﬁCTBHTeJ’[bHLIX YHUCCJT IJIA pCIICHUA NPAKTUICCKUX 3a/lad U MPCACTABJICHUA JaHHBIX;

CBOOOIHO OTIEPHPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HaTypalbHON CTEICHH;

CBOOO/HO OTIEPUPOBATH ITOHATHEM: CTETIEHb C PALlOHAIBEHBIM MOKa3aTeleM;

CBOOO/HO OTIEPUPOBATH MOHATHAMU: JIOTapu(M YHUCIIa, IeCATHIHbIE 1 HaTypalbHbIE JIOTapH(pMBbI;

CBOOO/THO OTIEPUPOBATH MOHATHAMHU: CHHYC, KOCHHYC, TAHT€HC, KOTAHTeHC YHCIOBOTO apTyMEHTa;

OTIEpPHUPOBATh MOHATUSIMU: apKCHHYC, APKKOCHHYC U apKTAHT€HC YHCIOBOTO apryMEHTA.

YpaBHeHHs1 M HEpABeHCTBA:

CBOGO}IHO OICPHUPOBATH MOHATHUAMU: TOXKIECTBO, YPaBHCHUC, HEPABCHCTBO, paBHOCUJIbHBIC YPAaBHCHUA U
YPaBHEHUA-CIICCTBYUS, PABHOCHIIbHEIC HEPABCHCTBA,



IPUMEHATh Pa3lIUYHbIe METOMbI PELICHUS PALIMOHANBHBIX U JPOOHO-PAIIOHATIBHBIX YPAaBHEHUH, IPUMEHATh
METOJ] MHTEPBAJIOB AJIsl PELLIEHUS] HEPABEHCTB;

CBOOOIHO ONEPUPOBATH MOHATHSIMU: MHOTOUIEH OT OJHOM MepeMEHHON, MHOTOWIEH ¢ LeNbIMU K03 duienTamuy,
KOPHU MHOTOYJIEHA, IPUMEHATH JIe/IeHHe MHOTOYIEHA HA MHOTOUNIEH C OCTaTKoM, TeopeMy besy u Teopemy Buera
IS peIeHns 3a1ad;

CBOOOITHO OTIEPUPOBATH MOHATHIMHU: CUCTEMA JIMHEHHBIX YPaBHEHHA, MATPHIIA, ONIPEACITUTEIh> MATPHIILI 2 X 2 1
€ro TeOMETPUUYECKUH CMBICII, HCIIOJIb30BAaTh CBOMCTBA ONMPEAEIUTENS 2 X 2 Ul BBIYUCIIEHHS €r0 3HAYEHNUS,
IPUMEHSTh OIpeeIUTENH ISl pEILICHUs] CUCTEMBI JIMHEHHBIX ypaBHEHUI, MOAENIUPOBATH peasIbHbIE CUTYAIUHU C
MOMOMIBIO CHCTEMBI JIMHEHHBIX YPaBHEHUH, HCCIE0BATh IOCTPOCHHBIE MOJEIH € IIOMOILBI0 MAaTPHILl U
omnpeaenuTeneii, HHTEPIPETUPOBATh MOTYUCHHBINH Pe3yNbTar;

UCTIOJIb30BaTh CBOMCTBA AEHCTBUI ¢ KOPHAMHU ISl IPEOOPa30BAHUS BBIPAKEHUH;

BBITIOJIHATB IPE00Pa30BaHNUS YHCIOBBIX BBIPAXKEHHH, CONEPIKAINX CTEICHH C PAallMOHATIBHBIM [TOKA3aTeNeM;
HCTIONH30BaTh CBOMCTBA JIOTapH(MOB IS TPeoOpa30BaHm JIOTapH(YMIUECKUX BBIPAKCHUIT;

CBOOOJHO ONEPHPOBATH MOHATHAMU: HPPALOHATIBHBIE, IIOKa3aTeNbHbIE U JOTapU(pMIUECKie YpaBHEHHS,
HaXOJIUTh UX PEIICHUs C IOMOIbI0 PABHOCHIBHBIX IIEPEXO0B HIH OCYILECTBIISAS IPOBEPKY KOpHEi];

MPUMEHATh OCHOBHBIE TPUTOHOMETpUUIECKHE (OPMYIIBI AJIsl TPeoOPa30BaHUs TPUTOHOMETPHUECKHUX BBIPAKECHUH;
CBOOOJIHO OTIEPUPOBATH MOHATHEM: TPUTOHOMETPHUECKOE YPaBHEHHE, IPUMEHSITh HEOOXOAUMBIE (POPMYIIBI IS
PELICHUSI OCHOBHBIX THUIOB TPUTOHOMETPUIECKUX YPaBHEHUI;

MOJIEJIUPOBATh PeaIbHbIC CUTYallnH Ha A3bIKE anreOpbl, COCTABIATH BEIPAKEHHS, yPAaBHEHNS, HEPABCHCTBA T10
YCIOBHIO 33/1a49H, HCCIIE0BATh TOCTPOSHHBIE MOENH C HCIIOIF30BaHUEM aIlliapaTa anreOpsl.

DOyHKUMU ¥ TPpaduKu:

CBOOOIHO ONIEPUPOBATH MOHATHIMU: (PYHKIHUS, CIOCOOBI 3a1aHuUs (DYHKITUY, B3AUMHO 00OpaTHbIE (DYHKIIMH,
KOMIIO3UIMS (PYHKIMH, rpaduK (yHKINY, BEITOIHSITE 3JIeMEHTapHbIE IpeoOpa3oBaHus Tpa(UKoB GyHKIHUI;
CBOOOIHO ONIEPHUPOBATH MOHATHSIMU: 00JaCTh ONPENCICHNUS K MHOXKECTBO 3HAYEHUH (YHKIUY, HyNU (YHKIIMH,
MIPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJHO ONEPUPOBATH MOHATHAMH: YETHBIE ¥ HEYETHBIE (PyHKINH, IepHogndecKkre (QYHKINH, TIPOMEXYTKH
MOHOTOHHOCTH (DyHKITHH, MaKCUMyMBI 1 MUHUMYMBI (DyHKITIH, HAaHOOIbIIIee ¥ HAaNMEHbIIIee 3HaYeHNE (DYHKIIUH
Ha MPOMEXYTKE;

CBOOOIHO OTIEPUPOBATH MOHATHAMU: CTETICHHAs! (DYHKIHS C HaTypaJIbHBIM M IIEIIBIM ITOKa3aTeieM, Tpaduk
CTETIEHHOH (DYHKIIM C HaTypaJIbHBIM U IIEJIBIM MTOKa3aTesieM, TpaduK KOpHS N-0i CTEeNeHH KaK (yHKIUU
00paTHOM CTENEeHN C HAaTypaJIbHBIM [TOKa3aTeIIeM;

OTIepUPOBAThH MOHATUAMU: JIMHEHHAs, KBaJpaTHIHAs U IPOOHO-THHEWHas (QyHKINH, BEITOTHATD IIEMEHTapHOE
HCCIIENI0BaHNE U TIOCTPOCHUE UX TPA(HKOB;

CBOOOHO OTIEPHPOBATh MOHATHAMU: TTOKa3aTeNbHas U JIorapuMudeckas QyHKINH, UX CBOHCTBA U rpaduk,
MCTIONB30BaTh MX rpa(yKy IS PELIeHNs YpaBHEHHH;

CBOOOIHO OTIEPUPOBATH MOHATHIMU: TPUTOHOMETPHUECKAsI OKPYKHOCTD, ONIPEeTICHUE TPUTOHOMETPUIECKUX
(YHKIMI 9UCIIOBOTO apTyMEHTa;

UCTIONIB30BATh IpauKy (GYHKIMHA AJISI HCCIIEIOBAHHS IIPOLIECCOB M 3aBUCHMOCTEH NPH PEIICHUH 33134 U3 IPYTHX
y4eOHBIX IPEAMETOB M PEANBHOI *KNU3HH, BRIpaXKaTh (POPMYIaMHU 3aBUCHMOCTH MEXKIY BEINIHHAMI;

Hauasia MaTeMaTH4eCKOro aHAIN3a:

CBOOOHO OTIEPUPOBATh MOHATHAMU: apu(MeTHIECKasi U TeOMeTpHUecKas IIporpeccusi, 0eCKOHEUHO yObIBaIOIas
reoMeTprdecKast porpeccHs, JIMHEHHBIN 1 SKCIIOHSHIMAIBHBIN POCT, POpMYITa CIOKHBIX IPOIEHTOB, HMETh
MPEACTaBICHUE O KOHCTAHTE;

WCTIONIB30BATh MPOTPECCUH ISl PEIICHNS pEealIbHBIX 33/1a4 IPUKIIQIHOTO XapaKkTepa;

CBOOOIHO OTIEPHUPOBATH MOHATHSMU: TIOCIIEIOBATEILHOCTD, CIIOCOOBI 3aJaHHUS TTOCIIEIOBATEIHHOCTEH,
MOHOTOHHBIE U OFPaHUYEHHBIE NTOCIIEI0BATEIbHOCTH, IOHUMATh OCHOBBI 3apOXK/ICHHS MaTEMAaTHYE€CKOrO aHAIN3a
Kak aHaJi3a OECKOHEUHO MaJIbIX;

CBOOOHO OTIEPUPOBATH MTOHATHAMU: HENPEPHIBHBIE (QYyHKIMN, TOUYKH pa3pbiBa Tpaduka GpyHKIMN, ACHMIITOTHI
rpaduka GyHKIUH,

CBOOOIHO OTIEPHUPOBATH MOHATHEM: (PYHKIINS, HEIPEPhIBHAS HA OTPe3Ke, IPUMEHSTh CBOMCTBA HEMPEPHIBHBIX
(GYHKIMI 1711 penieHns 3a1ad;

CBOOOIHO OTIEPHUPOBATH MOHATHSIMU: TIEPBAsi M BTOPasi MPON3BOAHbIC (DYHKIIMH, KacaTelnbHas K rpaduKy (QYHKINH;



BBIYUCIISITh IPOU3BOJHBIE CYMMBI, IPOM3BEACHUSA, YACTHOIO U KOMIO3HLIMH ABYX (PYHKIUH, 3HaTh MPOU3BOIHBIE
AIIEMEHTAPHBIX (DYHKIIHIA;

HCIOJIb30BaTh T€OMETPUUECKHN U (PU3UUECKHIA CMBICI TPOU3BOTHOMN TS pelIeHus 3a/1a4.

MHo:KecTBA U JIOTHKA:

CBOOOITHO OTIEPUPOBATH MOHATHIMU: MHOXKECTBO, OTIEpaIliy HaJl MHO)KECTBAMU;

HCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN arnapar JJs OMHCaHUs pealibHBIX MPOIECCOB U SIBICHUM, TIPH
pEIICHUY 3a/1ad U3 IPYTHX YICOHBIX MPEIMETOB;

CBOOOITHO OMEPUPOBATH MOHATHAMU: ONIPENEICHNE, TEOpEMa, ypaBHEHHE-CIIECTBUE, CBOMCTBO MaTeMaTHYEeCKOTO
00beKTa, J0Ka3aTebCTBO, PABHOCHIbLHBIC YPABHEHHUS U HEPABEHCTBA.

K koniy o6yuenus B 11 kiaacce oOydaroniniics MOIy4YHUT CIEAYIOUINE IPEIMETHBIE PE3YJIbTAThI MO OTACIBbHBIM
TeMaM paboueil mporpaMMbl yueOHOTO Kypca «Asredpa 1 Hayalla MaTeMaTHYeCcKOro aHaIU3ay:

Yucsa 1 BBIYUCICHUS

CBOOOIHO OTIEPHUPOBATH MOHATHAMHU: HATYPAIEHOE U LIEJIOE YHCIIO0, MHOKECTBA HaTYPAIbHBIX U IIENBIX YUCET,
WCIOJIB30BaTh NMpu3HaKy aenuMocTy nenbix uncen, HO u HOK HatypasibHBIX uncen Ui peLeHus 3a1ad,
MIPUMEHATH aroput™ EBxinza;

CcBOOOITHO OTIEPUPOBATH MMOHATHEM OCTATKa [0 MOAYIIIO, 3alIMCHIBATh HATYPaJIbHBIE YUCIIA B PA3TTUUHBIX
MO3ULIMOHHBIX CUCTEMAX CUUCIICHMUS,;

CBOOOITHO OMIEPUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCIIO U MHOXKECTBO KOMIUIEKCHBIX YUCEI, PEICTABIATh
KOMIIICKCHBIE YHCIIA B AITeOpandecKoil 1 TPUTOHOMETPIYECKOH (hopMe, BEITIONHATE apU(PMETHISCKUE OTICPAITIH
C HIMH ¥ U300pa’kaTh Ha KOOPIUHATHOH IIOCKOCTH.

YpaBHeHHs U HEPABEHCTBA:

CBOOOHO OTIEPHUPOBATH MMOHATHSMU: HPPAIHOHATIBHEIE, TIOKA3aTeNFHBIE U IOTapU(PMUIEeCKIE HEPaBEHCTBA,
HaxONTh WX PEIICHUS C TOMOUIBI0 PAaBHOCWIBHBIX [IEPEXOOB;

OCYHIECTBISATH OTOOP KOPHEH NP PElIeHHH TPUTOHOMETPHUECKOTO YPaBHEHUS;

CBOOOITHO OTIEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, IPUMEHATh HE0OXOAUMBIE (HOPMYITBI IS
pELIEeHUs] OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX HEPABEHCTB;

CBOOOIHO OTIEPHUPOBATH MOHATHSIMU: CHCTEMA H COBOKYITHOCTb YPaBHEHUI M HEPABCHCTB, PABHOCHIIBHEIC
CHUCTEMBI U CUCTEMBI-CIIEICTBUSI, HAXOAUTh PELICHUSI CUCTEMBI U COBOKYITHOCTEH palliOHaJIbHbIX,
HppanrOHANBHBIX, TIOKA3aTEIFHBIX U JIOTapH(PMUIECKUX YPAaBHEHIH 1 HEPABCHCTB;

peuiaTh pallioOHaJIbHbIC, UPPAITUOHAJIbHBIC, ITOKA3aTCJILHBIC, J'IOFapI/I(l)MI/I‘IeCKI/Ie 1 TPUTOHOMCTPUICCKHUEC
YPpaBHCHUA U HEPABCHCTBA, COACPIKAIIIUC MOAYIIHN U ITapaMETPhI;

MIPUMEHSATH rpadruecKrue METObI IS pElIeHUs] YPaBHEHUH 1 HEPABEHCTB, a TaKXkKe 3ajiad ¢ mapaMeTpamu;
MOZETMPOBATh peabHBIE CUTYalllH HAa SI3BIKE alireOphl, COCTABIATH BRIPAKCHUS, YPABHEHUS, HEPABEHCTBA U UX
CHCTEMBI 110 YCIIOBHUIO 3a/1a4H, UCCIEIOBATh IIOCTPOCHHEBIC MOAEIH C HCTIOIBF30BAHUEM arllapara anreOpHl,
WHTEPIPETUPOBATH MOTYUEHHBIH pe3yIbTar.

DOyHKUMU ¥ TPpadpuKu:

CTPOUTH rpaKu KOMIOZHUIIMK (PYHKITUI C TOMOIIBIO DIIEMEHTAPHOTO UCCIE0BAHUS U CBOMCTB KOMIIO3HUIINU
JBYX (DyHKITHIA;

CTPOUTH TeOMeTpUIecKre 00pa3bl ypaBHEHUI M HEPABEHCTB Ha KOOPUHATHON TIOCKOCTH;

CBOOOIHO OTIEPHUPOBATH MOHATHSIMU: TPaQUKH TPUTOHOMETPHICCKHUX (DYHKITUI;

MPUMEHATH PYHKINU IS MOIEIAPOBAHUS M UCCIECIOBAHUS PEATBHBIX MIPOLIECCOB.

Havajia MaTeMaTH4ecKOro aHAJIHu3a:

HCTIOJIB30BATh MIPOU3BOIHYIO IS HCCIIEIOBAHUS (DYHKIIMHA HA MOHOTOHHOCTD M 9KCTPEMYMBI;

HaXOJUTh HAaUOOIIbIIIee U HANMEHbIIIEE 3HAYCHUS ()YHKIIMH HETIPEPHIBHOM Ha OTPE3KE;

HCIOJIB30BAaTh MPOU3BOAHYIO U HAXO0XKACHUA HAWTYUIIETO PEIICHUA B IPUKIIAAHBIX, B TOM YHCJIC COIIUAJIBHO-
SKOHOMUYECKUX, 33/1a4ax, JJIsl ONPEIEICHUs] CKOPOCTH U YCKOPEHHSI ITpoIiecca, 3aJJaHHOTO (popMyInoit uimm
rpagpuKoM;

CBOOOIHO OTIEPHUPOBATH MOHATHSIMU: TIEPBOOOPA3HAsI, ONPEACIEHHBIN HHTETpaI, HAXOAUTH IIEPBOOOPA3HEIE
AIIEMEHTApHBIX (DYHKIMNA ¥ BEIYUCIIATE HHTETPal 1Mo hopmyine Hetorona-JleiiOnuma;

HaXOIUTh IUIOIIAAHN IINTIOCKHUX (1)1/1pr 1 00BEMEI TEJI C TMOMOIIBIO UHTETPpAJIA,



HUMETH NPECACTABICHUEC O MATEMATHUYCCKOM MOACITIUPOBAHUN HA ITPUMEPE COCTABIICHUA III/I(I)(bepCHIII/IaHLHBIX

YpaBHEHUN;

peuiaTh NpUKIAaAHbIC 3a1a49U, B TOM YUCJIC COUNAIBHO-9KOHOMUYECKOT'O 1 (1)PI31/I'—I€CKOFO XapaxkTepa, CpeaACcTBaMu

MaTreMaTH4YECKOro aHaInu3a.
TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC
KonnuectBo yacos DNEeKTpOHHBIE
Ne |HanmenoBaHue paszienoB U TEM (mudpoBsIe)
Kontponsneie | [IpakTuueckue
n/a MIPOTrPaMMBI Bcero o0OpasoBarebHbIC
paboThI paboThI
pecypcsl
MHOXECTBO JICHCTBUTEIIBHBIX
qricesl. MHOTOUJICHBI.
1 |PanmoHanbHBIC YpaBHCHHS U 24 1
HepaBeHCTBa. CUCTEMBI
NIMHENHBIX YPAaBHEHUN
OYHKINH U TPadUKH.
2  Crenennas GyHKIUSA C ETBIM 12 1
MoKazarenemM
ApudpmeTnieckuii KopeHb N-oi
3  |crenenu. MppanuoHansHbIe 15 1
YpaBHECHUS
4 [Toka3arenbHast (yHKITHS. 10 1
IToxa3arenpHbIE YpaBHEHUS
5 Jlorapupmuueckas GpyHKIUS. 18 1
Jlorapudmuueckre ypaBHEHUs
6 Tpuronomerpuueckue 292 1
BBIPAXXCHUSI U YPaBHEHUS
v IlocnenoBaTenbHOCTH U 10 1
MPOTPECCUU
8 HenpepbiBHble QyHKINH. 20 1
IIpousBonHas
9 [ToBropenue, o6o0IIeHHE, 5 2
CUCTeMAaTU3AINS 3HAHUN
OBILIEE KOJIMYECTBO YACOB 136 10
I1O ITPOI'’PAMME

11 KJIACC




KonunyectBo yacos DJIEKTPOHHBIE
Ne | HaumeHnoBaHue pasnenoB U (mmudpoBsie)
Koutponsubie | Ilpaktuueckue
n/m TEM IIPOrpaMMBbl Bcero o0Opa3oBaTesIbHbIE
paboThI paboThI
pecypchl
1 Uccnenosanue (bYHKI_[I/I? c 29 1
MOMOIIBIO TIPOU3BOIAHOM
2  [lepsooOpa3sHas ¥ UHTErpPa 12 1
['padukn
TPUTOHOMETPHUECKHUX
3  (pyHKIH. 14 1
Tpuronomerpudeckue
HEPaBEHCTBA
HppanuonanbHsle,
4  [OKasaTenbHbie U 24 1
morapudmugeckue
HEPaBEHCTBA
5 |KoMIIeKCHBIE YnCIIa 10
6 Harypanbubie u nenbie ynciaa | 10
CucreMsbl palliOHAIBHBIX,
7 MPPAlHOHAILHBIX 12 1
MOKa3aTeNbHbIX U
nmorapupMUUECKUX ypaBHEHUI
8 Bamaum ¢ mapameTrpamu 16 1
9 [ToBTOpeHue, 0606II.ICHI§6, 16 )
cCHCTEeMaTn3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB 136 10 0
I1O ITPOI'’PAMME
MNOYPOUHOE IINIAHUPOBAHUE
10 KUIACC
KonuuectBo yacos DNEeKTpOHHBIE
Ne [ara U poBsIe
Tema ypoxka KontponeHsele | [Ipaktuyeckue
n/m Bcero U3ydeHus | oOpaszoBarelbHBIC
paboThI paboTHI
pecypcsl
1 MHOXKECTBO, OTIepaIuu Haz 1
MHOYKECTBAMH M X CBOWCTBA
2 Jluarpammsl Diinepa-Benna 1
3 [TpumMeHeHne TeOpPETUKO- 1
MHOKECTBEHHOTO arapara Jiist




/o

Tema ypoka

KomnuecTtBO Yacos

Bcero

KonTtponbubie

paboThI

[IpakTnueckue

paboThI

Jlara

HU3YUYCHUA

DIEKTPOHHBIE
nudpoBbie

06p330BaTeJ'II>HI)Ie

pecypcsl

PE€UICHUA 3ada4

PamimoHanbHEIC YKCIA.
OOBIKHOBCHHBIC U JECATUIHBIC
pOOH, IPOLICHTHI,
OCCKOHEUYHBIC IEPUOTUYECKUE
npoobu

PammoHanbHEIC YKCIA.
OOBIKHOBCHHEBIC U JECATUIHBIC
pOOH, TIPOLICHTHI,
OCCKOHEYHBIC ITIEPUOTUYECKUE
npobu

[Mpumenenue apodeit u
MPOIICHTOB JIJISl PEILICHUS
MPUKJIATHBIX 33]1a4

[Ipumenenue apodeit u
MPOLIEHTOB JUIS PELICHUS
MPUKIAJIHBIX 3a0a4

JleliCTBUTEIbHBIC YHCIIA.
PaunonaneHble U
MppalMOHAIBHBIE YHCIIA

Apudmernueckre onepanum ¢
NEeNCTBUTENbHBIMH YUCIIaMU

10

Mopnyinb 1eMCTBUTEIBHOTO
qHCciIa U €r0 CBOMCTBA

11

[TpubnukEHHBIE BEIYMCICHHUS,
[paBUjIa OKPYIVIEHUS, IPUKUIKA
M OLICHKA pe3yabTrara
BBIYMCIICHUI

12

OCHOBHBIE METO/IbI PELICHUS
LEBIX U APOOHO-
palMOHAIBHBIX YPAaBHEHHUN U
HEPABEHCTB

13

OCHOBHBIE METOBI PEIICHUS
LENBIX U APOOHO-
pallMOHAJIBHBIX YPAaBHEHUH U
HEpPaBEHCTB

14

OCHOBHBIE METOBI PEIICHUS
LEJIBIX ¥ JPOOHO-
pallMOHAJIBHBIX YPAaBHEHUH U
HEpPaBEHCTB

15

MBHOTrOWIEHBI OT OJHOMI
rnepeMeHHou. JleneHne
MHOro4jJeHa Ha MHOT'OUJIEH C




/o

Tema ypoka

KomnuecTtBO Yacos

Bcero

KonTtponbubie

paboThI

[IpakTnueckue

paboThI

Jlara

HU3YUYCHUA

DIEKTPOHHBIE
nudpoBbie

06p330BaTeJ'II>HI)Ie

pecypcsl

octarkoM. Teopema besy

16

MHOTOYJICHBI C TIETBIMU
koappunmrenramu. Teopema
Buera

17

Pentenue cucreM TUHEMHBIX
YpaBHEHUH

18

Pentenue cucteM THHEMHBIX
YpaBHEHUH

19

Marpuiia CUCTEMbI TUHEHHBIX
ypaBHeHUl. Onpenenureinb
MaTpHIIbI 2X2, €To
FEOMETPUYECKUN CMBICT U
CBOICTBA; BRIYMCIICHHUE €0
BHAYCHUS

20

Onpenenurens MaTpULbl 2x2,
€ro TeOMETPUYECKUNA CMBICI U
CBOMCTBA; BEIYUCIICHUE €TO
3HAYEHUS

21

[Ipumenenue onpenennTens
JUISL pEILIEHUS] CHCTEMBI
ITMHENHBIX YpaBHECHUN

22

Pemienue nmpukiIaaHbIxX 3a/1a4 ¢
MOMOILBIO CUCTEMBI TMHEHMHBIX
YpaBHEHUH

23

Pemenue nmpukiagHelX 3a1a4 ¢
ITOMOILBIO CUCTEMBI JIMHEUHBIX
YpaBHEHUH

24

KontponsHas padora:
"PanmonanbHble ypaBHEHUS U
HepaBeHcTBa. CHUCTEMBI
MMHEHHBIX ypaBHEHUN"

25

DyHKIHSA, CIOCOOBI 3a/1aHUS
¢byukun. Bzaumuo obparHbie
¢dynkuuu. Kommnosumms

byHKIINN

26

I'paduk pyHKINH.
ONeMEHTapHbIe
npeoOpa3oBaHus rpaduKoB

byHKIINN

27

OO6nacTb onpeneneHus u
MHO>KECTBO 3HAYEHUI

¢byukiun. Hynn gyHkumn.

HpOMC)KYTKI/I 3HaK IIOCTOAHCTBA




/o

Tema ypoka

KomnuecTtBO Yacos

Bcero

KonTtponbubie

paboThI

[IpakTnueckue

paboThI

Jlara

HU3YUYCHUA

DIEKTPOHHBIE
nudpoBbie

06p330BaTeJ'II>HI)Ie

pecypcsl

28

YérHbple 1 HeYETHBIC (DYHKITUU.
[Mepuognueckue GyHKITUH.
[TpomekyTKM MOHOTOHHOCTH

byHKITII

29

MaxkcuMyMbl 1 MUHUMYMBI
¢bynkuuu. Haubonbinee u
HaMMeEHbIIIee 3HaYCHUE
(GYHKIMU Ha IPOMEKYTKE

30

JInneiiHas, kBaapaTU4Has U
npoOHO-IMHEeHHas QYHKINH

31

DJIeMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHUE rPahUKOB ITHX

byHKIHA

32

JeMeHTapHOe UCCIIeI0BaHue U
MOCTPOEHHUE rPah)uKOB ITHX

byHKIHI

33

CTteneHsb ¢ 1LeIbIM [TOKA3aTeIeEM.
bunom Herorona

34

CTteneHsb ¢ 1eIbIM MTOKA3aTeIeEM.
burom Herorona

35

CreneHHast GyHKIHS C
HATypaJIbHBIM U LEIbIM
noka3areneM. E€ cBolicTBa 1

rpaduk

36

KonTponbHas paboTa:
"CrenenHnas ¢pynkuus. E€
cBoiicTBa U rpaduk"

37

Apudmernueckuit KOpeHb
HaTypaJabHOU CTEIIEHU U €T0
CBOICTBA

38

ApudpmeTrueckuii KOpeHb
HaTypaJIbHOM CTENEHU U €ro
CBOMCTBA

39

[Mpeobpa3oBaHuUs YHUCTOBBIX
BBIPAYKEHU, COAEPIKAITUX
CTEIICHU U KOPHU

40

[TpeobpazoBaHms YUCTOBBIX
BBIPXKEHHH, COMEPKAIIIX
CTCIICHU U KOPpHHA

41

[TpeobpazoBaHms YUCITOBBIX
BBIPXKEHHH, COMEPIKAIIIX
CTCIICHU U KOPpHHA




/o

Tema ypoka

KomnuecTtBO Yacos

Bcero

KonTtponbubie

paboThI

[IpakTnueckue

paboThI

Jlara

HU3YUYCHUA

DIEKTPOHHBIE
nudpoBbie

06p330BaTeJ'II>HI)Ie

pecypcsl

42

WppatmoHalibHble ypaBHEHHS.
OCHOBHBIE METOBI PEIICHUS
MppalMOHANIbHBIX YpaBHEHUN

43

HppauuroHalbHbIE ypaBHEHMUS.
OCHOBHBIE METOZIBI PELICHUS
MPPALMOHAIIBHBIX YPAaBHEHUU

44

HppauuroHabHbIE ypaBHEHMUS.
OCHOBHBIE METO/IBI PELICHUS
MPPALMOHAIIBHBIX YPaBHEHUU

45

PaBHOCHIIBHBIE TTEPEXO/IBI B
pelIeHNU UppalOHaIbHbIX
YpaBHEHUH

46

PaBHOCHIIBHBIC Iepexoabl B
PELICHUH UppalMOHATbHBIX
YpaBHEHUI

47

PaBHOCHIIBHBIE TTEPEXO/IBI B
PELICHUH UppaliOHATbHBIX
YpaBHEHUH

48

PaBHOCHIIBHBIE ITEPEXO/IBI B
PELICHNH UppaLMOHAIBHBIX
YpaBHEHUH

49

CaoiicTBa 1 rpauk KOpHs n-ou
CTeINeHH Kak (pyHKIUn
0OpaTHOM CTETEeHHU ¢
HaTypaJbHbIM [TOKa3areneM

50

CaoiicTBa 1 rpaduk KOpHs n-ou
CTEINeHH Kak (pyHKIUn
0OpaTHOM CTETEeHHU C
HaTypaJbHbIM [TOKa3aTeiaeM

51

KoHTponbHas paboTa:
"CBolicTBa ¥ rpa@uK KOpHS n-
oii crenienu. MpparoHaibHble
ypaBHeHUs"

52

CreneHb ¢ paluoOHaIbHBIM
mokKas3aTrejeM U €€ CBOMCTBA

53

CreneHb ¢ paluOHaIbHBIM
mokKasaTrejeM U €€ CBOMCTBA

54

CreneHb ¢ paluoOHaIbHBIM
mokKas3aTrejeM U €€ CBOMCTBA

55

[MokazarensHas QyHKIHA, €€
CBOMCTBA U TpaduK

56

Hcnonb3oBanue rpaduka




KonunuecTBo yacos DIEKTPOHHBIE
Ne [Hara nudpoBbie
Tema ypoka Kontponbheie | [IpakTuueckue
n/m Bcero u3ydeHus | oOpazoBareibHbIC
paboThI paboThI
pecypebl
(byHKLIUY 715 peIeHust
ypaBHEHUI
Hcnonb3oBanue rpapuka
57  |byHKIMH 11 peIcHAs 1
YpaBHEHUH
IToka3aresbHble ypaBHEHHUS.
58 OcHOBHBIC METO/IBI PEIICHUS 1
[OKa3aTeJIbHbIX YPaBHEHUI
IToka3arenbHbIC ypaBHEHUS.
59  OcHOBHBIC METOIBI PEIICHUS 1
[TOKa3aTeJIbHbIX YPaBHEHUN
IToka3aresbHble ypaBHEHUS.
60 (OCHOBHBIC METO/IBI PEIICHUS 1
[OKa3aTeJIbHbIX YPaBHEHUI
KonTponbHas pabota:
61 ['Tloka3arenbHast GyHKITUS. 1 1
[Toka3arenbHble ypaBHEHUS"
62 Jlorapugm gncna. CBoiicTBa 1
morapugma
63 Jlorapudm uncia. CBoiicTBa 1
norapudma
64 Jlorapudm uncia. CBoiicTBa 1
norapudma
65 JlecsTUYHBIE U HATypaJlbHbIE 1
morapudmbl
66 JlecsTUYHBIE U HATypaJlbHbIE 1
morapudmbl
67 [TpeoOpa3oBaHue BbIpaKEHUH, 1
CoZIeprKaIIUX JorapruMbI
68 [TpeoOpa3oBaHue BbIpaKEHUH, 1
CoZIeprKaIIUX JorapruMbI
69 [TpeobpazoBaHue BHIpAKECHUH, 1
COZIEpIKaIIUX JIorapru (MBI
70 Jlorapupmuyeckas GyHKIus, €€ 1
CBOMCTBaA U TpaduK
el Jlorapupmuyeckas GyHKIMs, €€ 1
CBOMCTBaA U TpaduK
Vcnonb3oBanue rpapuka
72 (yHKIUM U pEeIICHHS 1
YpaBHEHUHI
73 Wcnons3oBanue rpaduka 1

(bYHKUIMU 1S peIeHust




/o

Tema ypoka

KomnuecTtBO Yacos

Bcero

KonTtponbubie

paboThI

[IpakTnueckue

paboThI

Jlara

HU3YUYCHUA

DIEKTPOHHBIE
nudpoBbie

06p330BaTeJ'II>HI)Ie

pecypcsl

YpaBHEHUH

74

Jlorapudmuyeckue ypaBHEHHS.
OCHOBHBIEC METO/IbI PEIICHHUS
norapu(MUYECKUX ypaBHEHUI

75

Jlorapudmuyeckue ypaBHEHHS.
OCHOBHBIE METO/IbI PEIICHHS
morapu(pMUUECKUX YpaBHEHUM

76

JlorapumMuyeckre ypaBHEHUSI.
OCHOBHBIE METOBI PEIICHUS
nmorapuMUUecKUX ypaBHEHUN

77

PaBHOCHIIBHBIC Iepexoabl B
peleHuu JorapupMUIeCcKux
YpaBHEHUI

78

PaBHOCHIIBHBIC Iepexoabl B
peleHuu JorapupMUIECKuX
YpaBHEHUH

79

KontponwsHas padora:
"Jlorapudmudeckast QyHKITHSL.
Jlorapupmuyeckue ypaBHeHus"

80

CuHyc, KOCUHYC, TAHT€HC U
KOTAQHT'€HC YHCIIOBOI'O
apryMeHTa

81

CuHyC, KOCUHYC, TAHT€HC U
KOTQHI'€HC YHCIIOBOI'O
apryMeHTa

82

ApPKCUHYC, apKKOCUHYC U
ApPKTaHT€HC YUCJIOBOTO
apryMeHTa

83

APKCHHYC, apKKOCUHYC H
APKTAaHI'€HC YHCIIOBOTO
aprymeHTa

84

Tpuronomerpuueckas
OKPY’KHOCTb, OIIPEIEIIEHNE
TPUTOHOMETPUUECKHUX (PYHKIIHIA
YHCIIOBOTO apryMeHTa

85

Tpuronomerpudeckas
OKPYKHOCTb, OIIPECIICHUE
TPUTOHOMETPUUYECKUX PYHKIIUN
YUCIIOBOIO apryMeHTa

86

OcCHOBHEIE
TPUTOHOMETpUUYECKUE (HOPMYITBI

87

OCHOBHEBIE




/o

Tema ypoka

KomnuecTtBO Yacos

Bcero

KonTtponbubie

paboThI

[IpakTnueckue

paboThI

Jlara

HU3YUYCHUA

DIEKTPOHHBIE
nudpoBbie

06p330BaTeJ'II>HI)Ie

pecypcsl

TPUTOHOMETpUYECKUE HOPMYIIbI

88

OCHOBHEBIE
TPUTOHOMETPUYCCKUE (OPMYITBI

89

OCHOBHEIE
TPUTOHOMETPUUYECKUE (POPMYITBI

90

[TpeobpazoBanue
TPUTOHOMETPUUYECKUX
BBIPAYKEHUM

91

[TpeoOpaszoBanue
TPUTOHOMETPUYECKUX
BBIPaKCHUI

92

[TpeobOpaszoBanue
TPUTOHOMETPUYECKUX
BBIPaKCHUI

93

[TpeobpaszoBanue
TPUTOHOMETPUUYECKUX
BBIPAYKEHUM

94

Pemenne TpUroHOMETpUYECKUX
YpaBHEHUH

95

Pemenne TpUroHOMETpUYECKUX
YpaBHEHUH

96

Pemienne TpuroHOMETpUIECKUX
YpaBHEHUH

97

Pemienne TpuroHOMETpUIECKUX
YpaBHEHUH

98

Pemienne TpuroHOMeTpUIECKUX
YpaBHEHUH

99

Perienne TpuroHOMETpUIECKUX
YpaBHEHUH

100

Pemenne TpUroHOMETpUYECKUX
YpaBHEHUN

101

KonrtponbsHas padora:
"TpuroHoMeTpuIecKue
BBIPKECHUS
TPUTOHOMETPUUYECKUE
ypaBHeHUs"

102

IMocnaenoBaTeIbHOCTH, CIIOCOORI
3aJIaHKS IIOCIICIOBATECIILHOCTEIA.
MeToa MaTeMaTU4eCKOM
WHIYKITAW

103

MOHOTOHHBIC U OrpaHUYCHHBIC
MOCJICIOBATCIbHOCTH. I/ICTOPI/I}I




/o

Tema ypoka

KomnuecTtBO Yacos

Bcero

KonTtponbubie

paboThI

[IpakTnueckue

paboThI

Jlara

HU3YUYCHUA

DIEKTPOHHBIE
nudpoBbie

06p330BaTeJ'II>HI)Ie

pecypcsl

aHaM3a OECKOHEYHO MaJIbIX

104

ApudmeTrrueckas mporpeccus

105

I'eomeTpuueckas nmporpeccus

106

beckoneuno yobIBaroIas
reoMeTpudecKas nporpeccus

107

Cymma O€CKOHEYHO
yOBIBAIOIIEH reOMETPUYECKOM
MPOrpeccuu

108

JIMHeHbIN 1
AKCIIOHEHMAJIBHBINA POCT.
Yucno e. Dopmyna CI0KHBIX
[MPOLIEHTOB

109

JIMHelHbIN 1
AKCIIOHEHIMAJIBHBINA POCT.
Yucno e. Dopmyna CI0KHBIX
[MPOLIEHTOB

110

HMcnonbp30BaHue IIporpeccuu
AJIA pCIICHUA pCAJIBHBIX 3a1a4
MPUKIIAAHOTO XapaKTepa

111

KontponsHas padora:
"ITocieoBaTeILHOCTH U
nporpeccun”

112

HenpepriBHble QYHKIIMH U UX
CBOMCTBa

113

Touka pa3pbiBa. ACUMITOTHI
rpaduKoB GyHKIUH

114

CBoiicTBa QyHKIHIT
HETPEPHIBHBIX HA OTPE3Ke

115

CBoiicTBa QyHKIHIT
HETPEPHIBHBIX HA OTPE3Ke

116

MCTO,Z[ HUHTCPBAJIOB JJIs1
PCUICHUA HCPABCHCTB

117

MeToa UHTEPBAJIOB IS
pEIICHNST HEPABEHCTB

118

Meton UHTEpPBAIIOB IS
pELIEHNsI HEPABEHCTB

119

[TpumeHeHne CBOICTB
HEMPEePBIBHBIX PYHKIUN A5
pemeHus 3a1a4

120

[IpuMeHeHnE CBOMCTB
HEeNpepbIBHBIX PYHKUIUN A5
pelIeHus 3a1a4d




KonunuecTBo yacos DIEKTPOHHBIE
Ne [Hara nudpoBbie
Tema ypoka Kontponbheie | [IpakTuueckue
n/m Bcero u3ydeHus | oOpazoBareibHbIC
paboThI paboThI
pecypcsl
121 [lepBast u BTopasi IpOU3BOIHBIE 1
GbyHKITII
192 Onpenenenue, FCOMprI/I‘ICCKI/Iﬁ 1
CMBICIT TIPOU3BOIHOM
123 Onpenenenue, (I)I/IBI:I‘-IGCKI/Iﬁ 1
CMBICJI IPOU3BOTHOM
'YpaBHEHUE KacaTeIbHOM K
124 1
rpaduky GyHKIHH
'YpaBHEHUE KacaTeIbHOM K
125 1
rpaduky GyHKIHH
126 [Ipon3BoaHBIE DIIEMEHTAPHBIX 1
1E1901207
197 [Tpou3BoaHBIE 2IEMEHTAPHBIX 1
byHKIHA
[IpousBoaHast CyMMBlI,
128 [mpousBeeHuUs, YACTHOTO U 1
KOMITO3ULIUU (DYHKIIHA
[Ipou3BonHass CymMBlI,
129 mnpousBeneHus, YACTHOTO U 1
KOMITO3ULIUU (YHKIIMH
[TpousBonHas CyMMBbl,
130 mpou3sBeneHus, YACTHOTO U 1
KOMITO3ULIUU (QYHKIIMH
131 'I'<0HTp0JILHa${ 1:'>'a60Ta: 1 1
[IpousBonHas
[ToBTOpenue, o600IIEHHE,
132 cucremaruzanys 3HaHMIA: 1
"VYpaBHeHus"
[ToBTOpenue, 06001ICHHE,
133 cucremaru3zaius 3HaHUH: 1
"OyHKIIn"
134 HroroBas KOHTpOJBHAs paboTa
135 HUrorosas KoHTpodbHas padora | 1 1
136 [ToBTOpeHue, O606IJ_ICHIEC, 1
crCcTeMaTh3alus 3HAaHUN
OBUIEE KOJIMYECTBO YACOB 136 10 0

I10 ITPOI'PAMME

11 KJIACC



/o

Tema ypoka

KomnuecTtBO 9acos

Bcero

KonTtponbubie

paboThI

[IpakTnueckue

paboThI

Jlara

HN3Y4YCHUA

DIIEKTPOHHBIE
nudpoBbie

06p330BaTeJ'II>HI)Ie

pecypcsl

[TpumeneHnue nporu3BOAHOM
K MCCIICIOBAaHUIO (DYHKITHIA
Ha MOHOTOHHOCTb U
OKCTPEMYMBI

[TpumeneHnue npou3BOAHOM
K MCCIICIOBAaHUIO (DYHKITHIA
Ha MOHOTOHHOCTb U
OKCTPEMYMBI

[IpuMeHeHne MPON3BOAHON
K UCCIIeIOBaHUIO (DyHKIIHUH
Ha MOHOTOHHOCTb U
OKCTPEMYMBbI

[IpuMeHeHne MPON3BOAHON
K HUCCIIeIOBaHUIO (DyHKIIUH
Ha MOHOTOHHOCTb U
OKCTPEMYMBI

[IpuMeHeHne MPON3BOAHON
K UCCIIeIOBAaHUIO (DyHKIIUH
Ha MOHOTOHHOCTb U
OKCTPEMYMBI

[IpumeneHne MpoN3BOAHON
K MCCIEeIOBaHUIO (QYHKIIMHA
Ha MOHOTOHHOCTb U
DKCTPEMYMBI

Haxoxnenue HaubobIIero
M HAaUMEHBIIIETO 3HAYCHUS
HenpepbIBHON (YHKIIUH Ha
OTpe3Ke

Haxoxnenue HaubosbIIero
M HAaUMEHBIIIETO 3HAYCHUS
HEenpepbIBHON (QYHKIIUH Ha
OTpe3Ke

Haxoxnenue HaubobIIero
M HAaNMEHBIIIETO 3HAYCHUS
HEeNpepbIBHON (YHKIIUH Ha
OTpe3Ke

10

Haxoxxaenue HanOOJIbIIIErO
M HAaUMEHBILIEr0O 3HAYEHUS
HenpepbIBHON (DYHKIIMH Ha
OTpE3Ke

11

Haxoxaenue HanOOJILIIIErO
M HaUMEHBIIIETO 3HAYECHUS
HenpepbIBHON (DYHKIIMH Ha




/o

Tema ypoka

KomnuecTtBO 9acos

Bcero

KonTtponbubie

paboThI

[IpakTnueckue

paboThI

Jlara

HN3Y4YCHUA

DIIEKTPOHHBIE
nudpoBbie

06p330BaTeJ'II>HI)Ie

pecypcsl

OTpe3Ke

12

HaxoxaeHue HaunOoIbIIETo
M HaMEHBIIIErO 3HAYCHUS
HEMpPEepbIBHON (QYHKIIUH HA
OTpe3Ke

13

[TpumeneHnue nporu3BOAHOM
TUTST HAXOXKIEHUS
HAWTYYILEro perieHus B
MPUKJIATHBIX 3a/1a9ax

14

[TpumeneHne MpoU3BOAHON
TUTST HAXOXKIEHUS
HAWTYYILEro perieHus B
MPUKIIATHBIX 3a/1a9ax

15

[Tpumenenne
MPOU3BOIHON IS
ONPEEICHUS] CKOPOCTH U
YCKOpEHHUS Ipoluecca,
3aJlaHHOTO (POPMYIION MK
rpaduxom

16

[IpumeHeHne
MPOU3BOIHON IS
OTIpe/ieNIEHUs] CKOPOCTU U
YCKOpEHHs ITpoLecca,
3aJlaHHOTO (POPMYIION MM
rpaduKomM

17

Kommnoszunus ¢pyHKIMii

18

Komno3zunus ¢pyHKIui

19

Komno3zunus ¢pyHKIui

20

l'eomeTpuueckue oOpa3bl
YpaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

21

l'eomeTpuueckue oOpa3sl
YpaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

22

KontponwsHas pabdora:
"UccnenoBanue GyHKITHH C
MOMOILBIO TPOU3BOAHON"

23

[TepBooOpa3Hasi, OCHOBHOE
CBOMCTBO MIEpBOOOPA3HBIX

24

[TepBooOpazubie
AIIEMEHTAPHBIX (PYHKITUH.
[TpaBuna HaXOXKACHUA




/o

Tema ypoka

KomnuecTtBO 9acos

Bcero

KonTtponbubie

paboThI

[IpakTnueckue

paboThI

Jlara

HN3Y4YCHUA

DIIEKTPOHHBIE
nudpoBbie

06p330BaTeJ'II>HI)Ie

pecypcsl

MepBOOOpa3HBIX

25

[lepBooOpazubie
AIIEMEHTAPHBIX (PYHKIUH.
[TpaBuna HaXOXKAECHUA
MepBOOOPa3HBIX

26

HuTterpan. ['eomerpuyeckuii
CMBICJI UHTErpaja

27

Brraucnenue
ONPENCIIEHHOTO UHTErpaia
o ¢opmyne HeroToHa-
JleiOnuIa

28

Brraucnenue
ONPENCIIEHHOTO UHTErpaia
no ¢opmyne HeroToHa-
JleiOnuIa

29

[IpuMeHeHne nHTErpaNa 1uist
HaXOKIEHUS IUI0IaaeH
TUIOCKUX (UTYp

30

[IpuMeHeHune UHTETpaia s
HAaX0XKIEHUS 00BEMOB
FEOMETPUUYECKHUX T

31

[Ipumeps! pereHnit
mddepeHnnaIbHbIX
YpaBHEHUH

32

[TpuMepsl pereHuit
g depeHInaIbHbIX
YpaBHEHUH

33

Maremarnueckoe
MOZEIMUPOBAHUE PEATIBHBIX
[IPOLIECCOB C IIOMOIIIBIO
muddepeHaIbHBIX
YpaBHEHUHI

34

KonrtponbsHas padora:
"ITepBooOpazHas u
nHTErpan”

35

Tpuronomerpuueckue
(GYHKIMH, UX CBONCTBA U
rpaduxu

36

Tpuronomerpuueckue
(GYHKIIMH, UX CBOMCTBA U
rpaduxu

37

Tpuronomerpuueckue




/o

Tema ypoka

KomnuecTtBO 9acos

Bcero

Kontponbueie | [IpakTuueckue

paboThI paboThI

Jlara

HN3Y4YCHUA

DIIEKTPOHHBIE
nudpoBbie

06p330BaTeJ'II>HI)Ie

pecypcsl

(bYHKIMH, UX CBOWCTBA U
rpaduKu

38

Tpuronomerpuueckne
(GyHKIMH, UX CBOMCTBA U
rpadguku

39

Tpuronomerpudeckne
(GyHKIMH, UX CBOMCTBA U
rpadguku

40

OT100p KOpHEH
TPUTOHOMETPUUYECKUX
YPaBHEHUH C IOMOLIBIO
TPUTOHOMETPUYECKOU
OKPY>KHOCTH

41

Ot60p KOpHEH
TPUTOHOMETPUIECKUX
YPaBHEHMH C IIOMOIIBIO
TPUTOHOMETPUYECKON
OKPYXHOCTH

42

O160p KOpHEH
TPUTOHOMETPUUYECKUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUYECKON
OKPY’KHOCTH

43

OT160p KOpHEN
TPUTOHOMETPUUYECKUX
YPaBHEHUH C IOMOIIBIO
TPUTOHOMETPUUYECKON
OKPY>KHOCTH

44

Pemenne
TPUTOHOMETPUUYECKUX
HEpPaBEHCTB

45

Perenue
TPUTOHOMETPUYECKUX
HEPaBEHCTB

46

Perenue
TPUTOHOMETPUYECKUX
HEpPaBEHCTB

47

Pemenne
TPUTOHOMETPUUYECKUX
HEPaBEHCTB

48

KonrtponbsHas pabora:
"I'paduxu

TPUTOHOMETPUYECKUX




/o

Tema ypoka

KomnuecTtBO 9acos

Bcero

KonTtponbubie

paboThI

[IpakTnueckue

paboThI

Jlara

HN3Y4YCHUA

DIIEKTPOHHBIE
nudpoBbie

06p330BaTeJ'II>HI)Ie

pecypcsl

(hYyHKIIHN.
Tpuronomerpudeckue
HepaBeHCTBA"

49

OcHOBHBIC MCTOABI PCIICHUA
MOKa3aTCJIbHbIX HCPABCHCTB

50

OCHOBHBIE MECTOAbI PEIICHHUA
MOKAa3aTCJIbHbIX HCPABCHCTB

51

OCHOBHEBIE MCTOAbI PCHICHUS
MOKAa3aTCJIbHBIX HCPABCHCTB

52

OCHOBHBIE MCTOAbI PCHICHUS
MOKAa3aTCJIbHbIX HCPABCHCTB

53

OCHOBHEBIE METOBI
pelIeHus JIOrapu(pMUICCKH
X HCPaBEHCTB

54

OCHOBHbBIE METO/IbI
pemenus JorapuMUIecKu
X HEPaBEHCTB

55

OCHOBHEBIE METOBI
petieHust orapupMUIecKu
X HCPaBEHCTB

56

OCHOBHBIC METOBI
peleHust JIorapupMuIecKu
X HEpaBEHCTB

57

OcHOBHbBIC METOABI PCHICHUA
HppalrOHAIIBHBIX
HEPABCHCTB

58

OCHOBHBIE METOBI PEIICHUS
MppalXOHAIIBHBIX
HEpPaBEHCTB

59

OcHOBHbBIC METOAbI PCIICHUA
HppalrOHAIIBHBIX
HCPAaBCHCTB

60

OCHOBHEBIE METOABI PECIICHHUA
HppalrOHAIIBHBIX
HCPABCHCTB

61

[paduueckne MeTomb!
pElIeHHs] UppalliOHATbHBIX
YpaBHEHUH

62

I'padmyeckre METOIBI
pELIeHNS UpPallMOHAIBHBIX
YpaBHEHUN

63

[paduueckue MeTomp!




/o

Tema ypoka

KomnuecTtBO 9acos

Bcero

KonTtponbubie

paboThI paboThI

[IpakTnueckue

Jlara

HN3Y4YCHUA

DIIEKTPOHHBIE
nudpoBbie

06p330BaTeJ'II>HI)Ie

pecypcsl

peleHus
[MOKa3aTelIbHbIX YPABHEHUU

64

I'paduueckue meToabl
pElICHHs] TOKa3aTebHBIX H
€paBEHCTB

65

I'papuueckue MeTo bl
pemenus JorapuMUIecKH
X YpaBHEHUI

66

I'padmueckre MeTONBI
perieHust JorapuGMUIECKUX
HEPaBEHCTB

67

['paduueckre MeToIbI
peLeHns J0rapuPMHUIECKUX
HEpPaBEHCTB

68

I'paduueckue meToas
pELIECHUS TOKA3aTeJIbHbIX U
nmorapumMuuecKux
YpaBHEHUI

69

I'paduueckue meToms
PCHICHUA TTOKA3aTCIbHBIX U
nmorapuMuuecKux
YpaBHEHUH

70

I'paduueckre MeTO B!
peleHus NoKa3areabHbIX U
morapupmMHIECKUX
HEpaBEHCTB

71

I'paduueckue MeTO B!
peleHus NoKa3areabHbIX U
morapupmMHIECKUX
HEpaBEHCTB

72

KonrtponbsHas padora:
"HppainoHaibHbIE,
MoKa3aTelibHbIE U
morapugpmMuIecKue
HepaBeHCTBA"

73

KomrinekcHbie yncna.
AnreOpandeckas u
TPUTOHOMETPUYECKAS
dhopmBl 3arucu
KOMITJIEKCHOTO YHCTIa

74

KoMmmiekcHble yncia.
Anrebpandeckast u
TPUTOHOMETPHUYECKAS




/o

Tema ypoka

KomnuecTtBO 9acos

Bcero

KonTtponbubie

paboThI

[IpakTnueckue

paboThI

Jlara

HN3Y4YCHUA

DIIEKTPOHHBIE
nudpoBbie

06p330BaTCJ'II>HI)Ie

pecypcsl

(dhopMmBbl 3arucu
KOMIUIEKCHOTO YnCIIa

75

ApudmeTrueckue onepainuu
C KOMILJIEKCHBIMU YUCJIaMHU

76

Apudmernueckue onepanuu
C KOMIUICKCHBIMU YHCIIaMU

77

N300pakeHrne KOMITJIEKCHBIX
4KCes Ha KOOPJAUHATHOM
MUIOCKOCTH

78

N300paxeHre KOMILTEKCHBIX
YUCEeIl Ha KOOPAMHATHOMN
MJIOCKOCTH

79

®opmyna Myaspa. Kopuu n-
Ol CTEIIEHU U3
KOMIUIEKCHOTO Yucia

80

®opmyna Myaspa. Kopuu n-
OU CTEIIEHHU U3
KOMIUIEKCHOI'O YKCJIa

81

[MpuMeHeHHe KOMITJIEKCHBIX
YHCEIT ISl PELICHUS
(bu3nUecKux u
reOMETPHUCSCKHUX 3a/1a4

82

KontponsHas padora:
"KoMmmiiekcHbie uncia"

83

HarypanbsHble u nensie
qucia

84

HarypanbsHble u nensie
qucia

85

[IpuMeHeHNnE NPU3HAKOB
NENMMOCTH LIEJIBIX YUCET

86

[IprMeHeHHEe NPU3HAKOB
NENMMOCTH LIEJIBIX YUCET

87

[IpuMeHeHne MPU3HAKOB
ITeJIMMOCTH 11EJIBIX
urcen: HOJ nu HOK

88

[IpuMeHeHne MPU3HAKOB
NEJTMMOCTH LIEJIBIX
uncen: HOJ u HOK

89

[IpumeneHne npuU3HAKOB
NEeTUMOCTH LIETIBIX YHCEe:
OCTaTKH 110 MOAYIIIO

90

[IpumeneHne npuU3HAKOB




/o

Tema ypoka

KomnuecTtBO 9acos

Bcero

KonTtponbubie

paboThI

[IpakTnueckue

paboThI

Jlara

HN3Y4YCHUA

DIIEKTPOHHBIE
nudpoBbie

06p330BaTeJ'II>HI)Ie

pecypcsl

JCIINMOCTH L EJIbIX YHUCCIT:
OCTaTKu 110 MOAYJIIO

91

[IpuMeHeHne MPU3HAKOB
TEIMMOCTH I[CJIBIX YUCEI:
anroput™ EBkiuaa nis
pELIeHUS 3a/1a4 B LIEIbIX
YqpciIax

92

KonTponbnas pabora:
"Teopust LenbIx yncen"

93

Cucrema U COBOKYITHOCTh
ypaBHEHUH. PaBHOCUIIbHBIE
CUCTEMBbI U CUCTEMBbI-
CJIE/ICTBUS

94

Cucrema U COBOKYITHOCTh
ypaBHEHUH. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBbI-
CJIEICTBUS

95

OCHOBHBIE METO/IbI PELICHUS
CUCTEM U COBOKYITHOCTEH
panMOHAIBHBIX YPAaBHEHUI

96

OCHOBHBIE METO/IBI PELICHUS
CUCTEM U

COBOKYIIHOCTEW HppanuoHa
IIBHBIX YPaBHEHUHN

97

OCHOBHBIE METO/IBI PELICHUS
CHUCTEM U COBOKYITHOCTEH
[MOKa3aTeIIbHbIX YPAaBHEHUN

98

OCHOBHBIE METO/IbI pELICHUS
CUCTEM U COBOKYITHOCTEH
[MOKa3aTeJIbHbIX YPaBHEHUN

99

OCHOBHBIE MCTOABI PCIICHUA
CUCTEM U

COBOKYIHOCTEN Jiorapudmu
YECKUX YPAaBHEHHUU

100

OcCHOBHEBIE METOABI PECIICHHUA
CUCTEM U

COBOKYMHOCTEH Jiorapudmu
YECKUX YPAaBHEHHUU

101

[IpumeHeHne cucrem K
PELICHUI0 MaTEMaTHIECKUX
3a/1a4d ¥ 3a1a4 U3 pa3In4HbIX
obnacTell HayKH U peatbHON
PKWU3HH, HHTEpIIpETALUs




/o

Tema ypoka

KomnuecTtBO 9acos

Bcero

KonTtponbubie

paboThI

[IpakTnueckue

paboThI

Jlara

HN3Y4YCHUA

DIIEKTPOHHBIE
nudpoBbie

06p330BaTeJ'II>HI)Ie

pecypcsl

MOJIYYCHHBIX PE3YIbTaTOB

102

[IpuMeHeHHe cucreM K
PELICHUI0 MaTEMaTUYECKUX
3aJlad ¥ 3a7a4 U3 pazIu4HbIX
o0JacTeil HayKu 1 peabHOM
PKU3HU, UHTEpIIpETaLUs
[MOJIy4YEHHBIX PE3YIbTATOB

103

[TpuMeHeHHe HEpaBEHCTB K
PCHICHUTIO MATEMAaTHYCCKHUX
3aj1a4 U 3a/a4 U3 Pa3IHuHbIX
o0nacTeld HayKH U peatbHON
PKU3HH, HHTEPIIPETALIUS
MOJIYYCHHBIX PC3YyJIbTaTOB

104

KontponwsHas padora:
"CucTeMBbl palioOHaIbHBIX,
MppalMOHATBHBIX
MOKa3aTeIbHBIX U
nmorapumMuuecKux
ypaBHEeHUN"

105

ParoHanbHble ypaBHEHUS €
napaMmeTrpamu

106

PamnonanbpHbBIE
HEpPaBEHCTBA C
rmapaMeTpamMu

107

PannonasnbHbIE CHCTEMBI ©
napaMmeTrpamu

108

WppaunoHaibHble YpaBHEH
1, HEPaBEHCTBA C
napameTpamMu

109

WppatmoHalibHbIE CHCTEMBI
C ImapamMeTpaMu

110

[Toka3arenbHble ypaBHEHHUS,
HEpaBEeHCTBa C apaMeTpamMu

111

IToka3aTenbHbIE CUCTEMBI C
napaMmeTrpamu

112

Jlorapudmudeckue ypaBHEH
W, HEPaBEHCTBA C
napameTpamMu

113

JlorapuMuyeckrue CUCTEMbI
C mapameTpaMu

114

Tpuronomerpuueckue
YpaBHEHUS ¢ TapaMeTpaMu




/o

Tema ypoka

KomnuecTtBO 9acos

Bcero

KonTtponbubie

paboThI

[IpakTnueckue

paboThI

Jlara

HN3Y4YCHUA

DIIEKTPOHHBIE
nudpoBbie

06p330BaTeJ'II>HI)Ie

pecypcsl

115

Tpuronomerpuueckue
HEpaBEHCTBA C
rnapaMmeTrpamu

116

TpUroHOMETPUYECKHE CUCT
€MBbI C ITapaMeTpaMu

117

[Toctpoenue u
MCCIIEIOBAHNE
MaTeMaTU4EeCKUX MOJEeIeH
pEaNbHBIX CUTYALU C
MOMOIIbIO YPAaBHEHUN €
rapameTpamu

118

ITocTtpoenue u
MCCIIEIOBAaHNE
MaTeMaTU4YEeCKUX MOJEIeH
pEaNbHBIX CUTYALU C
MOMOILIBI0 CHCTEM
YPaBHEHUH C IapaMeTpaMu

119

ITocTtpoenue u
MCCIIEI0BAaHNE
MaTeMaTU4EeCKUX MOJEICH
pEeaNbHBIX CUTYALIU C
[TOMOILBIO CUCTEM
YpPaBHEHUM C mapaMeTpaMu

120

KonrtponbsHas padora:
"3anaun ¢ napamerpamu”

121

[ToBTOpenue, 06001ICHHE,
CHUCTEMaTH3alIs 3HAHUI:
"VpaBHenus"

122

[ToBTOpenue, o600IIEHHE,
cUCTEeMaTH3aIns 3HaAHHH:
"VYpaBHeHus"

123

[ToBTOpenue, o0o0IIEHNE,
CHUCTEMaTH3alus 3HaHUM:
"YpaBHenus. CucTemMbl
ypaBHEHU"

124

[ToBTOpenue, 0600IIEHHE,
cUCTEeMaTH3aIlius 3HaAHUH:
"Hepasencrsa"

125

[ToBTOpenue, o000IIEHNE,
crcTeMaTu3alus 3HaHUM:
"HepaBencrna"

126

[ToBTOpenue, o600IIECHHE,
cUCTEeMaTH3aIlis 3HaAHUH:




/o

Tema ypoka

KomnuecTtBO 9acos

Bcero

KonTtponbubie

paboThI

[IpakTnueckue

paboThI

Jlara

HN3Y4YCHUA

DIIEKTPOHHBIE
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06p330BaTeJ'II>HI)Ie

pecypcsl

"HepaBencrna"

127

[ToBTOpenwue, 0600IIECHNE,
CUCTeMaTH3alus 3HaHUH:
"[IpousBoaHas u eé
npuMeHeHue"

128

[ToBTOpenue, 06001ICHHE,
CHCTEMAaTH3alIMs 3HAHMI:
"[IpousBoaHas u e¢
npuMeHeHue"

129

[ToBTOpeHue, 0600IICHHE,
CHCTEMAaTH3alIMs 3HAHUI:
"[IpousBoaHas u eé
npuMeHeHue"

130

[ToBTOpeHue, 00600IICHHE,
CHCTEMAaTH3alIMs 3HAHMI
"WnTerpan u ero
npuMeHeHue"

131

[ToBTOpenue, 0600IIEeHNE,
CHUCTEMAaTH3alMsl 3HAHUI:
"OyHKIIn"

132

[ToBTOpenue, o600IIEHHE,
cUCTEeMaTH3aIns 3HaAHHH:
"OyHKIMN"

133

[ToBTOpenue, 06001ICHHE,
CHUCTEMaTH3aIIMs 3HAHUI:
"OyHKIIn"

134

HToroBast KOHTpOJIbHAS
pabora

135

HrtoroBast KOHTpOJIbHAS
pabora

136

[ToBTOpenue, 06001ICHHE,
cHCTEMAaTH3aIMs 3HAHUHI

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

136
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