I[MTPUHATO YTBEPXJIEHO
MEeIarOTMYECKUM COBETOM IIIKOJIbI npukazom MBOY r. Kepuu PK
(mpotokon ot 31.08.2023r. Nel18) «xoma Ne 13

31 aBrycra 2023r. Ne 327

Pabouas nporpamma

10 MaTeMaTHKe: ajiredpa ¥ HA4YaJIa MaTEMATHYECKOT0
aHaJIN3a
aasa 10-11 kaacca

MyHUIUNAJIBHOTO 0I/KETHOI0 00111e00Pa30BaATEIbHOIO

yupeKIeHUust
ropoaa Kepuu Pecnyosinku Kpbim
«Ixosa Ne 13»

r. Kepus 2023r.



MHNOACHUTEJBbHASA 3AIITUCKA

VYuebnblil Kypc «Anredpa U Hayajla MAaTEMaTUYECKOTO aHaIM3a» ABISETCS OJHUM U3 HauOolee
3HaYMMBIX B TPOTpaMMeE CpEIHETro o0mero o0pa3oBaHWs, IMOCKOJBKY, C OJHOW CTOPOHBI, OH
o0ecrieunBaeT MHCTPYMEHTaIbHYI0 0a3zy Ui M3Y4eHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C
IPYroil CTOPOHBI, (OPMHPYET JIOTHYECKOE W aOCTPaKTHOE MBINUICHHE OOyJaromMXCsi Ha YpOBHE,
HEOOXOJMMOM JUII OCBOCHHUS MH(POPMATUKH, OOIECTBO3HAHUS, MCTOPUH, CIOBECHOCTH M JIPYTUX
IUCLUITIMH. B paMkax 1aHHOTO y4eOHOro Kypca 00yJaronyecs OBIaACBalOT YHUBEPCATBHBIM SI3bIKOM
COBPEMEHHOM HayKH, KOTopasi GOpMYIHUPYET CBOU JIOCTHIKEHHUS B MaTeMaTHYeCKol opme.

VY4eOHbIii Kypc anreOpsl M Havajdl MaTeMaTHYeCKOTO aHaln3a 3aKiaIblBa€T OCHOBY JUIS
YCHEIIHOTO OBJIQJICHUS 3aKOHAMU (M3MKH, XUMHH, OMOJIOTHH, TIOHMMAaHHS OCHOBHBIX TEHICHIWHN
pa3BUTUS SKOHOMHMKHM M OOIIECTBEHHOM JXM3HM, IIO3BOJSIET OPHUEHTHPOBATHCS B COBPEMEHHBIX
U(PPOBBIX ¥ KOMIBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO HCIOJb30BaTh WX JUIS JTAJILHEHIIEro
00pa3oBaHus M B INOBCEAHEBHOHN >KM3HU. B TO e BpeMs oBiajeHHe aOCTPAaKTHBIMHU M JIOTHUECKH
CTPOTUMH KOHCTPYKIMSMHU anreOpsl M MaTeMaTWYeCKOro aHaju3a pa3BUBACT YMEHHE HaXOJUTh
3aKOHOMEPHOCTH, 00OCHOBBIBATH MCTHHHOCTH, JOKA3bIBaTh YTBEPXKAEHHS C IOMOINBI0 MHAYKIHMH U
paccykaatb JEAyKTHBHO, HCIIOJNB30BaTh OOOOIIEHWE UM KOHKpPETH3alMio, a0cTparupoBaHHE U
aHaJOTHI0, GOPMHUPYET KPEaTUBHOE U KPUTHYECKOE MBIIIUICHHE.

B xonme wu3ydyenus ydeOHOro Kypca «Anredpa ¥ Havaja MaTeMaTHYECKOTO aHaJIH3a»
00y4aroImyecs MOJTy4aroT HOBBIH OIBIT PENICHUs MPUKIAIHBIX 3aa4, CAMOCTOATEILHOTO MOCTPOCHHS
MaTeMaTUYECKUX MOJIENICH peabHbIX CUTYalluil, HHTEPIPETALUU MOJYYCHHBIX PEIICHUH, 3HAKOMSTCS
C MpUMepaMH MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MpPUpOJIE, HAyKe M MCKYCCTBE, C BBIAAIOLIMMUCS
MaTeMaTHYeCKUMH OTKPBITHSAMH U MX aBTOPAMHU.

VYueOHBIE Kypc oOONazaeT 3HAYUTENBHBIM  BOCIUTATENBHBIM  IOTEHIMATIOM, KOTOPBIH
peamu3yercss Kak uepe3 y4eOHBIi MaTepHual, CHocOOCTBYIOUMA (OPMUPOBAHHIO HAYYHOTO
MHPOBO33PEHUS, TaK U 4Yepe3 crenupuKy ydyeOHOW IesTeTbHOCTH, TPEOYIOIIEH MpOJOIKUTEIEHON
KOHIICHTPALlMd BHUMAHUS, CAMOCTOSTEIBHOCTH, aKKypaTHOCTH M OTBETCTBEHHOCTH 3a ITOJTyYCHHBIH
pe3yJbTar.

B ocHoBe Mertomauku oOydeHmsi anreOpe W HadalaM MaTeMaTHYeCKOTO aHaju3a JIeKHT
JESTeIbHOCTHBIM TPUHIUT 00y4eHUSI.

B crpykType ydeOHOro Kypca «Anrebpa ¥ Hayajla MaTeMaTHYECKOTO aHAJN3a» BBIICICHBI
CIIEAYIOLIHE COJEePIKATEIbHO-METOANYECKUE TMHNUN: «Hucaa u BeraucieHus», « DyHKImu u rpaduxmy,
«YpaBHEHUS W HepaBeHCTBay», «Hauama MaTemarndeckoro anammsa», «MHOXKeCTBa M JOTHKa». Bce
OCHOBHBIE COJIEPXKATEIFHO-METOAMYCCKHIE JIMHUU U3Yy4YaroTCsl Ha MPOTSDKEHUU JIBYX JIET OOyueHHs Ha
YpOBHE CpeaHero oO0mero oO0pa3oBaHMs, ECTECTBEHHO JOIONHSS IPyr Jpyra W IOCTENEHHO
HAChHINAsiCh HOBBIMH TeMaMH M pasjenamu. JlaHHbBIH y4eOHBIH Kypc SIBISICTCS HHTETPATHBHBIM,
MOCKOJIBKY 00BenuHSET B ceOe CoJepKaHWe HECKOJbKUX MAaTEeMAaTHYEeCKHUX JUCIMIUIMH, TAKUX Kak
anreOpa, TPUTOHOMETPHS, MAaTEeMAaTHYECKUH aHaIN3, TEOPUS MHOXKECTB, MaTeMaTH4YeCKas JIOTUKA H
npyrue. Ilo mepe Toro kak oOydaromrpecs OBJIAACBAIOT BCE OoJiee HIMPOKHM MaTeMaTHYECKUM
anmapaTtoM, y HHUX TIIOCJIEIOBAaTeIbHO (OPMUPYETCS W COBEPILCHCTBYETCS YMEHUE CTpPOUTH
MaTeMaTH4YeCKyl0 MOJENb PEaJbHOM CHUTyallld, NPUMEHSTH 3HAHUS, MOJy4YCHHBIC NPU H3yYCHUH
y4eOHOro Kypca, Ul peIIeHHs CaMOCTOSTENBbHO C(HOPMYIMPOBAHHOW MAaTEeMaTHUECKOW 3a1adu, a
3aTeM MHTEPIIPETHPOBATH CBOW OTBET.

ConepkaTenbHO-MeTOAMYECKass JTUHUS «Uncina M BBIYHCICHUS» 3aBepluacT (OPMUPOBAHHUE
HABBIKOB HCIOJIb30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOpOe OBUIO HAa4aTo HAa YPOBHE OCHOBHOTO
obmiero obpazoBanusi. Ha ypoBHe cpemHero oOmiero oOpa3oBaHHsl 0c000€ BHHMAaHUE YACHSETCS
(GOpPMUPOBAHMIO HABBHIKOB PAIMOHANBHBIX BBIYMCICHUH, BKJIIOYAIONIMX B ce0s HCIIOIB30BaHUE
pa3nu4uHBIX (HOPM 3aMUCH YHCIIa, YMEHUE JeNIaTh TPUKUJIKY, BBITOTHITH TPUOIMKEHHBIC BRIYUCICHHUS,
OLICHMBATh YHCIIOBBIC BBIpAKEHMS, paboTaTh C MaTeMaTHYECKUMH KOHCTaHTaMH. 3HAKOMBIC
00y4aromuMcsi MHOXECTBA HATypaJIbHBIX, IIENbIX, PAIUOHAIBHBIX W JEHCTBUTENBHBIX YHCEI
JONOJHSAIOTCSI MHOJKECTBOM KOMIUIEKCHBIX YHMCel. B KaXI0M M3 3THX MHOXKECTB pacCMaTpPHBAIOTCS
CBOWCTBEHHbIE €My CIeIM(PHUUECKUE 3a7auyl U ONEpalru: JeJIeHHe Haleso, ONIEPUPOBAHUE OCTATKAMHU
Ha MHOXXECTBE IIEJbIX 4YHCEN, OCOOBble CBOMCTBAa pAlMOHANBHBIX M HMPPAHOHAIBHBIX YHCEl,



apudmeTnyecKkrue orepanuu, a TaKKe H3BJICYEHHE KOPHS HaTypajdbHONW CTETEHH Ha MHOXECTBE
KOMIUIEKCHBIX uucell. biarogaps mociaenoBaTeNbHOMY PACIIMPEHHUIO Kpyra MCIHOJB3YEMBIX UUCEN U
3HAKOMCTBY C BO3MOXKHOCTSIMU HUX MPUMEHEHHs ISl pelIeHHs pa3iuyYHbIX 3aj1ad (hopmupyercs
MIPE/ICTABICHUE O €IMHCTBE MATEMAaTUKHM KaK HayKd M €€ POJM B MOCTPOEHUM MOJAENEH peaibHOIo
MHpa, IIMPOKO UCTIONB3YIOTCS 0000IIeHNE U KOHKPETHU3AIIHS.

JIunust «YpaBHEHHS U HEPABEHCTBA» PEaJM3yeTCsl HA MPOTSHKEHUU BCETO OOYUEHHS HA YpPOBHE
cpelHero oduero oopa3oBanus, MOCKOIBKY B Kaxa0M paszzeine [IporpaMMbl mpeaycMOTPEHO pelleHre
COOTBETCTBYIOLIMX 3ajau. B pe3ynbTare o0ydaromuecs OBiIa1eBalOT pa3IMyHbIMU METOJIAMH PEIICHUS
paloOHAIbHBIX, UPPALMOHATBHBIX, IOKA3aTENbHBIX, JOrapU(PMUUECKUX U TPUTOHOMETPUUECKUX
YpaBHEHUI, HEPABEHCTB U CHCTEM, a TAaKKe 3a]ad, coepxaliux napamerpsl. llonydeHHsle ymeHus
IIUPOKO HUCHOJB3YIOTCS TMPU HUCCIEN0BAaHUM (YHKIUN C TOMOINBIO MPOU3BOJHOM, MPHU pEIICHUU
NPUKIAJHBIX 3aa4 W 33724 Ha HAXOXKJACHHWE HAMOONBIIMX W HAMMEHBIINX 3HAYCHUH (¢ YHKIHH.
JlanHast cofep xaTenbHas JMHUS BKJIIOYaeT B ce0s Takke (OpMUPOBAHUE YMEHHM BBITIOIHATH PacyEThl
no ¢opmynaMm, mpeoOpa3oBaHUs PALMOHAIBHBIX, HWPPAIMOHAIBHBIX W TPUTOHOMETPUYECKHUX
BBIPQXKEHHUH, a TaKKe BBIPAXKCHUI, COIEp)KaluX CTereHH W Jorapudmel. braromaps H3ydeHHIO
anreOpanyecKoro MaTepuaa MPOUCXOIUT AalbHeHIee pa3BUTHE ANTOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIUICHUST 00y4aromuxcs, (GOpMHUPYIOTCS HaBBIKM JAEIYKTHBHBIX pACCyXICHHH, palbOThl ¢
CUMBOJIbHBIMH (pOpMaMH, Mpe/CTaBICHUsS 3aKOHOMEPHOCTEH M 3aBHCHUMOCTEH B BHJI€ PAaBEHCTB U
HepaBeHCTB. Anrebpa mpennaraeT 3((eKTHUBHbIE WHCTPYMEHTBI ISl PEIICHUS MPAKTHUYECKUX U
€CTEeCTBEHHO-HAYYHbIX 3a/1a4, HaIJISIIHO IEMOHCTPUPYET CBOU BO3MOKHOCTH KaK SI3bIKA HAYKH.

CopepxatenbHo-MeTonuyeckass JUHUS «DyHKIMH W TpaduKM» TECHO TMeperieTaeTes ¢
OPYTMMHU JIMHUSMHU Y4eOHOTO Kypca, MOCKOJBKY B KaKOM-TO CMBICIE 3alaéT IMOCJIe0BaTEIbHOCTD
WM3ydYeHHus  MaTepuana. V3yueHue  CTENEHHOHM,  TMOKa3aTeNnbHOM,  Jorapumuueckon  u
TPUTOHOMETPUUECKUX (YHKIMI, UX CBONCTB M TpaMKOB, UCIOJb30BaHUE (YHKUMN AJi peIIeHUs
3aa4 U3 APYruX Y4eOHBIX MPEIMETOB M PeallbHOM >KM3HHU TECHO CBSI3aHO KaK ¢ MaTeMaTHUYECKUM
aHaJIM30M, TaK M C pellleHHeM ypaBHEHHUH W HepaBeHCTB. [Ipu 3ToM Oonbllioe BHUMaHUE YAENISETCS
(hOpMUPOBAHHUIO yYMEHHUS BBIpakaTh (HOpPMYTaMH 3aBUCHMOCTH MEXKIY Pa3UYHBIMU BEIMYMHAMH,
UCCIIeIOBaTh MOTYYeHHbIE (QYHKIMH, CTPOUTh UX rpaduku. Matepuan 3Toi coaepikaTeabHON JTMHUN
HalleJIeH Ha pa3BUTHE YMEHHMM U HAaBBIKOB, MO3BOJSIOIIMX BbIpaXKaThb 3aBUCUMOCTH MEXIY
BEJIMYMHAMU B pa3IU4HON ¢opMe: aHAIUTUYECKOM, rpaduueckoid u cioBecHoi. Ero wusydenue
CHOCOOCTBYET Pa3BUTHIO AJTOPUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTHM K 0000OLIEHHI0O U
KOHKPETH3aIluH, UCII0JIb30BAHUIO aHAJIOTHil.

ConepxarenbHast JuHus «Hawyama wmaTeMaTtuyeckoro aHaiusza» I03BOJIIET CYIIECTBEHHO
pacIIMpUTh KPYT KaKk MaTeMaTHYECKHX, TaK U MPUKIIAJAHBIX 3a/1a4, TOCTYIHBIX 00y4YaoIUMCs, TaK Kak
y HUX TOSIBIISIETCSI BOBMOXKHOCTh CTPOUTH TpaUKH CIOKHBIX (DYHKIUH, ONpenesaTh UX HAauOOJbIINe
U HauMEHbIIHME 3HAYEHUS, BBIYUCIATH IUTOMAAu (GuUryp U oOBEMBI Ted, HAaXOAUTh CKOPOCTH U
yCKOpeHus IpoueccoB. JlaHHas copepxkaTeabHas IMHHUS OTKPBIBAET HOBbIE BO3MOKHOCTH MOCTPOEHUS
MaTEeMaTHYECKUX MOJIENe pealbHbIX CHUTYaluii, IMO3BOJISIET HAaXOAUTh HaWJIyulllee peIIeHHE B
IPUKIAIHBIX, B TOM YHCIIE COLHAJIbHO-DKOHOMUYECKUX, 3aJadyax. 3HAKOMCTBO C OCHOBAMH
MaTeMaTHYEeCKOTO aHajdn3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (OPMabHO-JIOTHYECKOTO H
KpPEaTUBHOT'O MBINUICHUS, (JOPMHUPOBAHUIO YMEHUH pacliO3HABATH MPOSIBIICHUS 3aKOHOB MaTEMaTHKHU B
HayKe, TeXHHKe U UcKyccTBe. OOydaromuecs y3HAIOT O BBIJAIOUIMXCS pe3y/ibTaTax, MOJYYEHHBIX B
XOZIe pPa3BUTHSA MAaTEeMaTUKU KaK HAyKH, 1 00 UX aBTOpax.

CopepxatenbHo-MeTOIUYECKass TUHUS «MHOXECTBa M JIOTMKa» BKJIIOYAET B Ce0S IJIEMEHTHI
TEOpPUH MHOXECTB U MaTEeMAaTHUYECKON JIOTMKU. TeopeTHKO-MHOKECTBEHHBIE IPE/ICTABICHUS
MIPOHU3BIBAIOT BECh KYpC LIKOJIbHONW MaTeMaTHUKW U TMpeAsiaraloT HamOoJee YHUBEPCAIbHBIN S3BIK,
OOBEAVHSIIOMIMKA BCE pa3felibl MaTeMaTUKU W e€ TPUIIOKEHUH, OHHU CBS3BIBAIOT pPa3HBIC
MaTeMaTHUYeCKHe TUCHUIUIMHBI WU WX MPWIOKEHHs B enuHoe 1enoe. [loaTromy BaxxHO [aTh
BO3MOYKHOCTh ~ OOydaromiemycss TOHHMaThb TEOPETUKO-MHOXKECTBEHHBIM  SI3BIK  COBPEMEHHOMU
MaTEeMaTHUKH U MCMIOJb30BaTh €r0 MAJS BBIPAKEHHUS CBOUX MbICHEH. JIpyruM Ba)KHBIM MPHU3HAKOM
MaTeMaTHKU KaK HayKH CJIEyeT MPU3HATh CBOMCTBEHHYIO €l CTPOrocTb 0OOCHOBAHUM U CI€J0BaHUE
OnpeNeaEHHBIM IPABUIIAM MOCTPOEHUS J10KAa3aTEIbCTB. 3HAKOMCTBO C 3JIEMEHTAMU MAaTeMaTH4ECKOM



JIOTHKH CIIOCOOCTBYET PAa3BUTHIO JIOTMYECKOTO MBIIUICHHS OOYYaroIIMXCs, MO3BOJSET MM CTPOHTH
CBOU PACCYXJICHUS HA OCHOBE JIOTUYECKUX MPABUI, (POPMUPYET HABBIKM KPUTUYECKOT'O MBIIIICHHS.

B yuebHOM Kypce «Anrebpa m Hadana MaTeMaTHYECKOTO aHAIN3a» MPHCYTCTBYIOT OCHOBBI
MaTEMaTHICCKOI0 MOJACIIMPOBAHUS, KOTOPLIC IPU3BAHBI CHOCO6CTBOBaTB q)OpMI/IpOBaHI/HO HAaBBIKOB
MOCTPOCHUSI MOJICNICH peanbHbIX CHTYAIMid, MCCIEJOBAaHHS ITHX MOJEJNEH C MOMOIIBIO ammapara
aJII‘e6pr U MAaTCMAaTUYCCKOro aHain3a, UHTCPHPCTAIHUU IMOJTYYCHHBIX PC3YJILTATOB. Takue 3aJaHusa
BIUICTEHBI B KaX/IBI M3 pa3eioB IMPOrpaMMBbl, TOCKOJIBKY BECh MaTepHal Y4eOHOro Kypca IIHPOKO
HUCIIOJIB3YCTCA JId PCHICHUA MNPUKIIAIHBIX 3aldad. HpI/I PCIICHHUKU PCAJIbHBIX IMPAKTUYCCKHUX 3aJa4
oOydJaromuecsi ~ pa3BUBAIOT  HAONIOAATENFHOCTh,  YMEHHE  HAXOAUTh  3aKOHOMEPHOCTH,
abcTparupoBaTbCsi, HCHOIB30BATh  AHAJOTHIO, 0000IIaTh M  KOHKPETH3UPOBATh HpodiIemy.
JlessTensHOCTh 10 (POPMHUPOBAHHIO HABBIKOB PELICHUS NMPHUKIAIHBIX 3a/1a4 OPraHU3YeTCs B Mpolecce
U3Y4YCHUS BCEX TEM y4eOHOro Kypca «Asredpa v Hayajia MaTeMaTUIECKOTO aHAJIH3a.

Ha u3ydenue yyeOHOro Kypca «AnreOpa v Hayajga MaTreMaTH4ecKOro aHaJIn3a» OTBOAUTCS 272
yaca: B 10 kiacce — 136 gacoB (4 gaca B Heneno), B 11 kitacce — 136 vacoB (4 yaca B HEJIENIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Yuciaa v BIYUCTICHUSA

Panmonaneupie uncina. OOBIKHOBEHHBIE M JECSATUYHBIE JApPOOU, TPOLEHTHI, OECKOHEUYHbIE
nepuonndeckue aApodu. IlpumeHenune npoOeil W MPOLEHTOB A pPEHICHUS NPHUKIATHBIX 3a1ad U3
pa3IMYHBIX OTpaciel 3HaHWW U peajibHOW KU3HHU.

JlelicTBuTenbHble yHcha. PanuoHanbHble W HMppalMOHAIBHBIE YWCHA. ApHpMETHYECKHE
omnepalvy C JEWCTBUTEIbHBIMU 4YHuCIaMU. MoAynab JEWCTBUTENBHOIO YHCIA U €ro CBOMCTBA.
[TpubnmxEHHbIE BHIYMCIEHUS, IPABUiIa OKPYIJIEHNS, IPUKHUIKA U OLIEHKA Pe3y/IbTaTa BbIUUCICHUM.

Crenenp ¢ uenbiM nokazateneM. bunom HproTona. Hcmonp3oBanue mnonxopsmiei (Gpopmbl
3aMMcU JEMCTBUTEIBHBIX YUCEIN JUIsl pELIEHUs TPAKTUUYECKUX 3a]a4 U IPEJICTaBICHUS JaHHbIX.

ApudmeTnueckuil KOpeHb HATypaIbHON CTETICHH U €r0 CBOMCTBA.

Crenenp C paluoOHaJIbHBIM IIOKa3aTeleM U €€ CBONCTBA, CTENEHb C JIEHCTBUTEIBHBIM
MOKa3aTeseM.

Jlorapudwm gucia. CoiicTBa norapudma. JlecITHUHbIC U HATYPAITBHBIC TOTaPUPMBL.

CuHyc, KOCHHYC, TaHI'€HC, KOTaHI'€HC 4YHMCIOBOIO AaprymMeHTa. ApPKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHMCIIOBOI'O apryMEeHTa.

YpaBHeHNsI M HEPABEHCTBA

ToxnaectBa W TOXAECTBEHHbIE IpeoOpa3oBaHMsA. YpaBHEHHE, KOpPEHb  YpaBHEHUS.
PaBHOCHUIIBHBIE YpaBHEHMSI U ypaBHEHUsA-CIeACTBUA. HepaBeHCTBO, pellieHe HEpaBEHCTBA.

OCHOBHBIE METOJbl PEIICHUS LEeJbIX W JAPOOHO-pAllMOHATIBHBIX YPABHEHHH W HEPABEHCTB.
MHorouseHsl OT OJHOW NMepeMeHHOW. /leneHne MHOrowieHa Ha MHOTOWIEH C OCTaTKOM. Teopema
be3y. Muorounensl ¢ nensiMu ko3 dunuenramu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BHIPAXKEHUHN, COACPIKALINX CTEIICHH U KOPHH.

WppanuonansHbie ypaBHeHUs1. OCHOBHBIE METOIbI PEILICHUSI UPPALIMOHATILHBIX YPAaBHEHU.

IloxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELIEHMSI I0KA3aTEIbHBIX YPABHEHUM.

[Ipeobpa3oBanue BbIpaXxeHH, coepKaluX Jorapu@msl.

Jlorapugmuueckue ypaBHeHHss. OCHOBHBIE METO/IbI pEIIEHUS JIOrapu(MUUECKUX YPAaBHEHHUH.

OcHoBHble ~ TpuroHomerpuueckue  Qopmynsl. IlpeoOpazoBaHne  TPUTOHOMETPUUECKUX
BbIpaXEHU. Pelenre TpuroHoMeTpuuecKiX ypaBHEHUIA.

Pemienue cucteM JMHEHHBIX YypaBHEHUW. MaTpuia CHCTEMbl JIMHEHHBIX YpaBHEHUM.
Onpenenurens MaTpulbl 2X2, ero reOMETPUUECKUI CMBICI M CBOMCTBA, BBIYMCIECHUE €r0 3HAUEHUS,
MIPUMEHEHHE OIPEACNINUTENS I PEIICHUs] CUCTEMbl JUHEHHBIX ypaBHEHUH. PenreHune npukiagHbIX
3a/1a4 ¢ NMOMOIIBIO CUCTEMBI JIMHENHBIX ypaBHEHUN. VccnenoBanye NoCTpOCHHON MOJEINIH € IIOMOLIBIO
MATPHI] ¥ ONPEICITUTEIICH.

IlocTpoeHne MaTeMaTH4ECKUX MOJECJIEH peaJbHOM CUTyallMM C IIOMOIIBIO YPAaBHEHUU U
HepaBeHCTB. [IpuMeHeHNe ypaBHEHHI U HEPABEHCTB K PELICHUIO MATEMAaTHYECKUX 3a7ad U 3a7a4d U3
pa3MYHBIX 001acTel HAYKH U pPeanbHOM KU3HH.

DOyHKUUM U rpadpuku

Oynkys, cnocoOsl 3aganust GyHkuuu. Bzaumuo obpatHbie GpyHKimu. Kommosuus QyHKIHiA.
I'paduk pynkuum. DnemeHTapHbIe TpeoOpazoBanus rpaduKoB QyHKITHIA.

ObnacTe ompezneneHuss U MHOXKeCTBO 3HaueHWd ¢(yHkumu. Hymm ¢ynxuun. IlpomexyTtku
3HakonocTossHcTBa. UYérHele M Heu€THble ¢(yHkumu. Ilepmommueckue ¢ynkuuu. IIpomexyTkn
MOHOTOHHOCTH (QYyHKIMHU. MakcuMymbl W MUHUMYMbl QyHkiuu. HawmOomnpiiee u HaumeHbllee
3Ha4YeHUs (QPYHKLIUHU HAa IPOMEKYTKE.

Jluneiinas, KBagpaTuuHas W JIpOOHO-IMHEWHAas (YHKIHUH. DJIEMEHTapHOE HCCICAOBaHHE M
MOCTPOCHHE UX IPaUKOB.

CrenenHas QyHKIUS ¢ HaTypaldbHBIM U LIETbIM NOoKa3aTeneM. E€ cBoiicTBa u rpaduk. CBoicTBa
U rpaduK KOpHs N-0if cTeneHn Kak (yHKIHUN 0OpaTHON CTENEHH C HATypaJIbHBIM MIOKA3aTelIeM.

[lokazarenbHast u jorapugmuueckas (QyHKUIUH, UX CBoilcTBa M rpaduku. Mcmnonb3oBaHue
rpaduKoB (PYHKIMA 1JIs peLIeHns] ypaBHEHUH.



Tpuronomerpuueckasi OKPYXHOCTh, ONpPEEICHHUE TPUTOHOMETPUUYECKUX (DYHKIIMI YHCIOBOTO
apryMeHTa.

OYHKIIMOHAIBHBIC 3aBUCUMOCTH B pEaJbHBIX TMpoleccax W sBICHUSAX. | paduku peanbHbIX
3aBUCUMOCTEH.

Havaja MmaTeMaTH4eCKOI0 aHAJIM3a

[TociienoBaTeIbHOCTH, CIIOCOOBI 3aJlaHWs IOCJIEIOBATEILHOCTEH. MeToJ MaTeMaTHYeCKOM
MHAYKIIMM. MOHOTOHHBIE MW OTrpAaHWYEHHbIE MOCJEA0BaTeNbHOCTU. MCTOpUsST BO3HUKHOBEHHS
MaTeMaTHYECKOro aHaJIu3a Kak aHaiu3a OECKOHCYHO MaJIbIX.

ApudmMernueckas ¥ TeoMeTprUUecKasl mporpeccun. beckoHeuHo yObIBaroIas reoMeTpudecKas
mporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH TeOMETpUYecKOod mporpeccuu. JIMHEWHBI U
3KCHOHEHIMANIBbHBIN pocT. Yucno e. opmyna ciioKHbIX IPOLEHTOB. VMcnonb30BaHue nporpeccuu st
pELICHUS PeabHbIX 3aJ1a4 IPUKIAJHOTO XapaKTepa.

HenpepriBuble QyHkuuu u ux cBoiictBa. Touku pa3pbiBa. ACUMITOTHI I'padukoB (YHKIHI.
CpoiicTBa (YHKIIMI HENPEPHIBHBIX Ha OTpe3ke. MeToJ WHTEpPBAjOB IS PEHICHHS HEPABEHCTB.
[IpumeHeHre CBOMCTB HENIPEPHIBHBIX (DYHKIIUI JJ1s1 pelIeHHs 3a/1a4.

[lepBast u BrOpass mpousBoaHble (GyHKIMU. OmpenencHUe, TeOMETPHUSCKUH U (PU3NICCKUI
CMBICTT IPOM3BOAHON. YpaBHEHUE KacaTeNbHOU K rpaduKy QyHKIUU.

[TpousBoaHbIe d7eMEHTApHBIX (GYHKIUNA. [Ipon3BOgHAS CYMMBI, MPOU3BECHUS, YACTHOTO H
KOMITO3UIINH (PYHKIIUH.

MHo:xecTBa M JIOTHKA

MHoXecTBO, Omepaly HaJa MHOXECTBaMHU W HMX cBoicTBa. Jlumarpammel OJinepa—BenHa.
[IpuMeHeHrne TEOPETUKO-MHOKECTBEHHOTO anmnapara il ONMCaHMs pEealIbHbIX MPOLIECCOB U SBJICHUM,
MIPH PEIICHUN 33724 U3 IPYTUX Y4EOHBIX MPEIMETOB.

Ompenenenne, TeopeMa, CBOMCTBO MaTeMaTHMYECKOTrO OOBEKTa, CIIEICTBHUE, J0KA3aTEIhCTBO,
PaBHOCUJIBHBIE YPAaBHEHUS.

11 KJIACC

Ymucia v BbIYHMCTICHUS

Harypanbnble u nenble yncna. [IpumeHeHrne npru3HakoB AETUMOCTH LIEbIX YHCEN, HAanOOIbIIHI
obmuii nenmutens (manmee — HOJl) m mammenspmiee obmee kpatHoe (manee — HOK), ocratkoB mo
MOAYJII0, anroputMa EBKiMaa 11st perieHus 3a1ay B UEebIX YUCIIax.

KommnekcHbie uncna. Anredpanueckas U TpUroHoMeTpudeckas GopMbl 3alHCH KOMIUIEKCHOTO
yucaa. ApupMeTHUECKUe Onepauy ¢ KOMIUIEKCHBIME yrciamMu. M300paskeHre KOMIUIEKCHBIX YHCel
Ha KoopAauHaTHOW mockoctH. ®opmyna MyaBpa. KopHu N-oil cTeneHM U3 KOMIUIEKCHOTO YHCIIA.
[IpumMeHeHne KOMITJIEKCHBIX YHCEeN I pelieHus (PU3NYECKHX U TeOMETPUIECKUX 3a/ad.

YpaBHeHusI 4 HePaBeHCTBA

Cucrema M COBOKYIIHOCTb YPaBHEHMM M HEPABEHCTB. PaBHOCWIIBHBIE CHCTEMBI U CUCTEMBI-
ciencTBus. PaBHOCHIIbHBIE HEPABEHCTBA.

OTtbop KOpHEW TPUTOHOMETPUYECKUX YPABHCHHH C TIOMOINBID TPUTOHOMETPHUYECKON
OKPY’KHOCTH. Perienre TpuroHoMeTpu4eckux HEpaBEeHCTB.

OCHOBHBIE METO/IbI PEIICHHS TOKA3aTEIbHBIX U JIOTapU(PMUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELLIEHUS UPPALIMOHAIbHBIX HEPABEHCTB.

OCHOBHbBIE METOJIbl PELIEHUS CHUCTEM U COBOKYNHOCTEM palMOHAIbHBIX, WPPaLMOHAIIBHBIX,
MOKa3aTeNIbHBIX U JIOTapU(PMUIECKUX YPaBHEHHH.

VYpaBHEHHUSI, HEPABEHCTBA U CUCTEMBI C ITApaMETPaAMHU.

IIpuMmeHeHne ypaBHEHM, CUCTEM U HEPABEHCTB K PEIICHUIO MAaTEMATUYECKUX 3a7a4 U 3a]ad U3
pa3IUYHbIX 00JaCTe HAyKU U peasIbHOM JKU3HU, MHTEPIIPETALMS [TOJYY€HHBIX PE3yJIbTaTOB.

DOyHKUUM U rpapuKu

I'padux xommoszunmu ¢yHkuuil. ['eomeTpuyeckue oOpa3bl yYpaBHEHHH W HEPaBEHCTB Ha
KOOpJAMHATHOM TIOCKOCTH.

TpuronomeTrpuyeckue GyHKINU, UX CBOMCTBA U IPAPUKH.



I'paduueckne mMeTOmbl pelieHUsT YpaBHEHHMA W HEpaBEHCTB. [ 'paduueckre METOAbl PEIICHUS
3a/1a4 ¢ mapameTpamu.

Hcnonb3oBanue rpadukoB GyHKUMN A MCCIEI0BaHUS MIPOLECCOB U 3aBUCUMOCTEH, KOTOPbIE
BO3HHUKAIOT IPU PEUIEHUH 3a/1a4 U3 IPYIUX y4eOHBIX IPEAMETOB U peaIbHON KU3HHU.

Havajia MaTeMaTH4eCKOro aHaJIu3a

[lpumeHeHrne MPOW3BOAHON K HCCIECNOBaHMUIO (YHKIUH HAa MOHOTOHHOCTH M SKCTPEMYMBI.
HaxosxaeHne HauOoJbIIero 1 HAMMEHbIIET0 3HaYeHUH HeNIPephIBHOM (PyHKIMK Ha OTpe3Ke.

[IpuMmeHeHre NPOU3BOAHON i HaXOXKJEHUS HAWIydllero pelieHus B INPUKIAJHBIX 3aJadax,
IUIs OTIPEJIeNIEHNs] CKOPOCTH U YCKOPEHHUs IpoLecca, 3aJaHHOro (hopMysioi uiu rpaduxom.

[lepBooOpaszHasi, OCHOBHOE CBOWMCTBO MepBOOOpa3HBIX. I[lepBOOOpa3HBIE AIEMEHTAPHBIX
¢ynkuuit. [IpaBuia HaxoX/1€HUS IEPBOOOPA3HBIX.

Nurerpan. I'eoMeTpudeckuii CMBICI MHTErpaia. BeluucieHne ompenenéHHOro MHTerpaia Io
¢dopmyne Heriorona-Jleitbuua.

[lpumeHenne wWHTErpaja s HAXOXKICHHUSA IUIOHIaAed TUIockux ¢uryp u  oObEMOB
IF€OMETPUYECKHX TEIL.

[lpumepsr pemennit  audQepeHnanbHpIX ypaBHEHHH. MaTemMaTndeckoe MOJSIUPOBaHUE
peasibHBIX MIPOLECCOB C MOMOIIBIO TU(PepeHINATBHBIX YPaBHEHUH.



IUIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA YYEBHOI'O KYPCA «AJI'EBPA 1 HAYUAJIA
MATEMATHYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHbB)
JIMUHOCTHBIE PE3YJIbTATHI

1) rpakIaHCKOr0 BOCIIUTAHMSA

c(OpPMUPOBAHHOCTH TPAXKIAHCKON MO3UIMM O0YYAIOLIETOCsl KaK aKTMBHOT'O U OTBETCTBEHHOTO
YJIeHa POCCHICKOTO OOIIECTBa, MPEJCTABICHUE O MAaTEMAaTHYECKMX OCHOBAaX (YHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBIEHUI, MpOLEIyp I'paKAaHCKOro o0IecTBa (BbIOOpPHI, ONPOCHI U JIPYroe),
YMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMH HHCTUTYTAMH B COOTBETCTBUU C UX (DYHKIUAMH H
Ha3HA4YCHHUEM;

2) IaTPpHOTHYECKOI0 BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh POCCUHCKON Tpa)KIaHCKOW HISCHTHYHOCTH, YBAXKECHHS K MPOILJIOMY U
HACTOSIIIEMY POCCHUUCKOM MaTE€MaTUKH, LEHHOCTHOE OTHOLIEHHE K JOCTHKEHHUSIM POCCUUCKUX
MAaT€MaTHUKOB M POCCUMCKON MaTeMaTHYE€CKOW IIKOJIbI, UCIIOIb30BAHUE ITUX JAOCTUKEHUN B JIPYrUX
HayKaX, TEXHOJIOTHSX, Cepax SIKOHOMHKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHHE JYXOBHBIX IIEHHOCTEH POCCHICKOr0 Hapojna, chOpMHUPOBAHHOCTH HPABCTBCHHOTO
CO3HAaHHUsI, ITUYECKOTO MOBEJICHUS, CBA3aHHOI'O C MPAKTUYECKUM IMPUMEHEHUEM JOCTHKEHUM HAyKU U
NeATeTbHOCTHIO YUEHOTO, OCO3HAHUE JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYHUBOTO OYAYIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIECHHE K MHpPY, BKIIOYAs ICTETUKY MaTEMaTHUYECKHX 3aKOHOMEPHOCTEM,
OOBEKTOB, 3a/lay, pELICHUH, pacCyKIeHUH, BOCHPUUMYHBOCTh K MAaTEMaTHYECKUM acleKTaM
Pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pu3nyecKkoro BOCIUTAHUA:

c(hOpMUPOBAHHOCTh YMEHHMsSI MPUMEHATh MaTEMaTUYECKHE 3HAHHUS B MHTEpEcax 370pOBOTO U
6e3omacHOro o0Opa3a >KU3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 30POBBIO (370pOBOE MUTAHUE,
cOaTaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXa, peryispHas (u3nyeckas aKTUBHOCTH), PU3NYECKOE
COBEPILIEHCTBOBAHUE NIPH 3aHATUAX CIIOPTUBHO-03/I0POBUTEILHOMN A€ TEIHHOCTbIO;

6) TPy10BOr0 BOCIMTAHUA:

TOTOBHOCTh K TPYAYy, OCO3HAHHME LEHHOCTH TPYAOIIOOHS, MHTEpEC K pa3inuyHbiM chepam
poeCCUOHATBHON JIEATETbHOCTH, CBS3aHHBIM C MAaTEeMaTHKOW U €€ TPWIOKCHUSIMHU, yMEHHE
COBepIIaTh OCO3HAHHBINM BBHIOOP Oymyied mpodeccuu U peann30BBIBATH COOCTBEHHBIE >KU3HEHHBIE
IJIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3OBaHHI0O W CamMOOOpa30BaHHMIO Ha
MPOTSDKEHUH BCEM KU3HU, TOTOBHOCTh K AKTUBHOMY YYAaCTHIO B PEHICHUH MPAKTHUUECKUX 3a]a4
MaTeMaTHYeCKOW HAIPABICHHOCTH;

7) 3K0JIOrHYeCKOro BOCIIMTAHUS:

c(OpPMUPOBAHHOCTh ~ DKOJIOTUYECKOM  KYyJIbTYphl, TMOHMMAaHHME  BIHUSHUSA  COIHMAJIbHO-
9KOHOMHYECKUX TPOIECCOB HA COCTOSTHUE MPUPOIHON U COIUAIBHOM CpeJbl, 0CO3HAHHE TTI00aTHHOTO
XapakTepa SKOJIOTMYECKUX MpoOsieM, OpHEeHTalus Ha TMPUMEHEHHWE MaTeMaTHYeCKUX 3HaHWM s
pelIeHus 3a7a4d B 00JIaCTH OKPYXKAIOIEH Cpe/Ibl, MJIaHUPOBAHUE TIOCTYITKOB M OIIEHKU UX BO3MOXKHBIX
MOCTECTBUI JJISI OKPYKAIOLIEH CPEJIbL;

8) HeHHOCTH HAYy4YHOI0 NO3HAHHUS:

c(OpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKW ¥ OOIIECTBEHHOW MPaKTUKW, MOHMMAHHE MaTEMaTHYEeCKOW HAyKH KakK cephl 4elOBeUeCKOU
NEeATEIbHOCTH, ITANOB €€ pa3BUTUS M 3HAYMMOCTHU JJIs Pa3BUTHUS LIMBUIIM3ALIMH, OBJIAJICHUE SI3BIKOM
MaTeMaTUKd W MaTEeMaTHYECKOM KyJIbTYpOM Kak CpEeACTBOM TO3HAaHUS MHpA, TOTOBHOCTh
OCYHIECTBJIATh NPOEKTHYIO M HCCIIEI0BATEIbCKYIO JEATEIbHOCTh MHANBUAYAIBHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIBTATbHI
ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

basoBble Jiornyeckue 1eicTBUA:

BBISBJISITH M XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEMaTHUYECKHX OOBEKTOB, MOHATHIH,
OTHONICHWH MEXIYy TOHATUSAMHU, (OPMYIUPOBATH OMPEICIICHUS IOHATHHA, YCTaHABIMBATH
CYLIECTBEHHBI MpHU3HAK KIAacCU(UKAIMKU, OCHOBAaHUSA NS OOOOIIEHUS W CpPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3A;



BOCIPUHUMATh, (OpMYyIUpOBaTH M MPeoOpa3oBBIBATh CYXKACHUSA: YTBEPAUTENbHBIE U
OTpHIIATENbHBIC, EANHUYHBIC, YACTHBIC U 00IINE, YCIOBHBIC;

BBISIBJISITH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHs B (PaKTax, TaHHBIX,
HAOJIFOJICHUSX W YTBEPXKICHUSAX, MpEAIarath KPUTEPUU IS BBISBICHHS 3aKOHOMEPHOCTEH U
MPOTUBOPEYUI;

JenaTh BBIBOJIBI C  HCHOJB30BAHMEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX W HWHIYKTHUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

MIPOBOJIUTh CAMOCTOSITEIILHO JI0KA3aTEIbCTBA MATEMATHUYECKUX YTBEPXKACHUH (MpsMble U OT
MIPOTUBHOT0), BBICTPANBAaTh apryMEHTAlLMI0, IPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, 00OCHOBHIBATH
COOCTBEHHBIE CYXKJICHUSI U BHIBOIBI,

BBIOMpaTh crmoco0 pemieHus yueOHOM 3ajauu (CpaBHUBATh HECKOJBKO BApUAHTOB PEIICHHS,
BBHIOMPATh HaNOOJIEE MOAXOASIINNA ¢ YUETOM CAMOCTOSITEIIbHO BBIICIICHHBIX KPUTEPUEB).

Ba3oBrble uccienoBarejlbCcKue NeiCTBUA:

WCIIOIB30BaTh BOIPOCHl KAaK HCCJIEAOBATEIILCKUN HWHCTPYMEHT IO3HAHUS, (OPMYITHPOBATH
BONPOCHL, (UKCHUPYIOIIME MPOTHBOpEYHe, NpoOJieMy, yCTaHABIUBaTh KMCKOMOE U JIaHHOE,
(hOopMHPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3UIINI0, MHEHUE;

MIPOBOJAUTH CAMOCTOSITENILHO CITITAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEIOBAaHUE MO0 YCTAHOBIICHUIO
O0COOEHHOCTEN MaTeMaTHYECKOTO OOBEKTa, SIBICHUS, MPOIECCa, BBISBICHUIO 3aBHCHUMOCTEH MEXITY
00BEKTaMU, SIBJICHUSIMH, MTPOLIECCAMU;

CaMOCTOSITENIbHO (OPMYTUPOBAaTh OO0OOIIEHHS W BBIBOJABI 1O pE3yibTaTaM MPOBEIEHHOTO
HAOJIIO/ICHUs, WCCJEIOBAHUs, OILIEHHWBATh JOCTOBEPHOCTh IMOJIYYCHHBIX PE3YNIbTAaTOB, BHIBOJOB U
000011eHHI];

MIPOTHO3UPOBATh BO3MOXHOE Pa3BUTHE MPOILECCA, a TAKXKE BBIABUTATh MPEIIOIOKEHUS O €ro
Pa3BUTHU B HOBBIX YCJIOBUSIX.

PabGora ¢ undopmanmeii:

BBISIBIIATH JEPUIIUTH MHGOPMAINH, JAaHHBIX, HEOOXOIUMBIX IJIi OTBETa HA BONPOC W A
peuieHus 3a1auu;

BRIOMpaTh ~ WHGOPMAIIMIO W3  WCTOYHHUKOB  PA3JMYHBIX  THIOB,  aHAJIM3WUPOBATH,
CUCTEeMATH3UPOBATh K UHTEPIPETUPOBATH HHPOPMAIUIO PA3TMYHBIX BUIO0B U (OPM IPEICTABICHHUS,

CTPYKTYpPUPOBaTh MH(POPMAIINIO, MPEACTABIATh €€ B pa3IMYHbIX (opMax, WLTIOCTPUPOBATH
rpau4ecKu;

OIICHUBATH HAJEKHOCTh MHPOPMAIIHH IT0 CAMOCTOSITEIBHO CHOPMYTUPOBAHHBIM KPUTEPUSIM.

KoMMmyHnKaTHBHBIE YyHUBEPCAJIbHbIE y4eOHbIe 1eliCTBUSA

Oo0uenne:

BOCIIPUHUMATH U (DOPMYIIUPOBATH CYKIICHHUS B COOTBETCTBHHU C YCJIOBUSMU U LETISIMU OOIICHHUS,
SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO TOUYKY 3pPEHHS B YCTHBIX U MHCbMEHHBIX TEKCTaX, /JaBaTb
MOSICHEHHUSI 110 XOJly PEIIeHUs 3a/1a4yi, KOMMEHTHUPOBATh MOJYYCHHBIN PE3yIIbTaT;

B X0J€ OOCYXIEHHsS 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXTaeMOW TeMbI, MPOOJIEMBI,
pemiaeMoil 3aauM, BBICKA3bIBaTh WJEW, HAIEJICHHbIE HA IIOUCK PEIIEHUs, COIMOCTaBJISATh CBOU
CYXKJCHMSI C CYXKICHHSIMH APYTUX Y4YaCTHUKOB JAHaliora, OOHApYXUBaTh pa3iMuue U CXOJICTBO
MO3UIUH, B KOPPEKTHOH opMe (OpMyIIMPOBATh PA3HOTIACHS, CBOM BO3PAKEHUS;

MPEJICTaBIATh PE3yNbTaThl pEIICHHUS 3a/ayd, OSKCIepUMEHTa, WCCIIEeIOBaHUs, TMPOEKTa,
CaMOCTOSITEIILHO BBIOMpATh (opMaT BBICTYIUICHUS C YYETOM 3a/ad MPEe3eHTAIMH M OCOOEHHOCTEH
ayJTUTOPHH.

PeryasitTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eHCTBUS

Camoopranuszauus:

COCTaBIISITh IUIAH, AQJITOPUTM pEIICHHUS 3a/layd, BBIOMPATh CIOCOO peIIeHUs C Y4ETOM
UMEIOIUXCS PECYypcOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBaTh U KOPPEKTUPOBATH
BapHaHThI pELICHUH ¢ y4ETOM HOBOW MH(OPMALIHH.

CaMOKOHTPOJIb, IMOIIHOHAJIbHBIH HHTEJICKT:

BJIQJICTh HABBIKAMM ITO3HABATEIBHOU PE(IECKCHH KaK OCO3HAHUS COBEPIIAEMBIX JIEUCTBUI U
MBICIIUTENBHBIX MPOIECCOB, MX PE3ylbTaTOB, BIaJE€Th CHOCOOAMU CaMOIMPOBEPKH, CAMOKOHTPOIIS
rpoiiecca 1 pe3yibTaTa pelieHrus MaTeMaTHueCKOM 3a1aum;



MPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH TIPH PEIICHUH 3a/Ja4d, BHOCHTH
KOPPEKTHUBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, NAHHBIX, HAWIEHHBIX OIIUOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LEIH U YCIOBUSAM, OOBSCHATh TPUUUHBI TOCTHKCHUS WU
HEJIOCTH)KCHHSI PE3YJIBTaTOB JACSATEIBHOCTH, HAXOIUTh OIIMOKY, JaBaTh OIEHKY MNPUOOPETEHHOMY
OTIBITY.

CoBMecTHAas AeATEIbLHOCTD:

MOHMMATh W HCIIOJIB30BATh NPEUMYIIECTBA KOMAHJAHOW WM WHAWBUAYAJILHOW pabOThI TpH
pelieHny yaeOHbIX 3aj]a4, IPUHUMATh 11eJIb COBMECTHOW JIEATEIbHOCTH, TJIAHUPOBATh OPraHU3AIMIO
COBMECTHOUM pabOTHI, pactpeiessiTh BUIBI padoT, JOrOBApUBATLCS, OOCYKIaTh MPOIECC H PE3YJIbTAT
paboThl, 0000111aTh MHEHHUS HECKOJIBKUX JIFOICH;

y4acTBOBaTh B TPYHIOBBIX (opmax paboTsl (0O0CYXKIeHHs, OOMEH MHEHHH, «MO3TOBBIC
IITYPMBD» ¥ UHBIC), BBIMOJIHATH CBOIO YacTh PabOThl U KOOPAMHHUPOBATH CBOM JACUCTBUS C APYTUMU
YJIeHAaMU KOMAaHJbI, OIICHMBAaTh KA4yeCTBO CBOEro BKJIaJla B OOIMIA TPOAYKT IO KPHUTEPUSIM,
c(hOpMyITHUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

INPEJIMETHBIE PE3YJIBTATbI

K xoniy o6ydyenus B 10 kj1acce oOydaronIuiics MOIyquT CACAYIOIINE PEIMETHBIC Pe3yIbTaTh
M0 OT/ICJIbHBIM TeMaM pabouell mporpaMmbl yueOHOTO Kypca «Anredpa M Hadajla MaTeMaTHYECKOTO
aHaJIn3a:

Yucaa v BHIYHCIIEHUS:

CBOOOJIHO ONEPHPOBATH TOHATUSAMH: PAIMOHAIBHOE 4YHCIO0, OCCKOHEYHAs TEPHOIUYCCKas
Ipo0Ob, MPOIEHTHI, HPPAMMOHAIBHOE YHCIO, MHOXKECTBA PAIMOHATIBHBIX M JICUCTBUTEIBHBIX UYHCEN,
MOJYJIb ICHCTBUTEIBHOTO YHCIA;

MPUMEHSITh APOOHW W TPOIEHTHI ISl PEIICHUS TPHUKIATHBIX 3a7ad M3 Pa3IMYHBIX OTpaciiei
3HAHUW U pEeAIbHOW JKU3HU;

MPUMCHSITh TMPUONMKEHHBIC BBIYMCICHUS, TpaBUiIa OKPYIJICHHS, TNPUKUIKY U OICHKY
pe3ynbTaTa BEIUUCICHUN;

CBOOOIHO OMEpPUPOBATH TOHATHEM: CTENEHh C IEJbIM IIOKa3aTejeM, HCII0JIb30BaTh
noaxonAnryto GopMy 3amucH ACHCTBUTENBHBIX YHCEN Ui pEIICHUS MPAKTUYeCKUX 3aaad u
MIpEACTaBICHUS JaHHBIX;

CcBOOOIHO OTEpUPOBATH MOHATHEM: apU(PMETUYECKUN KOPEHb HATYPabHOUW CTENEHU;

CBOOOJIHO OTIEPUPOBATH MOHATHEM: CTETIEHB C PAIIMOHAILHBIM TTOKA3aTelIeM;

CBOOOZHO OMEpUPOBATH TMOHATUSAMHU: Jorapudm Yuclia, [AecATUYHBIE U HATypajbHBIC
J0Tapu(PMBbL;

CBOOOZHO OMEpPUPOBATh TOHSATUSMU: CHUHYC, KOCHHYC, TaHT€HC, KOTAaHT€HC YHCIIOBOTO
apryMeHTa;

ONepUpPOBATH MOHATUSIMU: APKCUHYC, APKKOCUHYC M apKTaHT'€HC YHUCIOBOTO apryMeHTa.

YpaBHeHUs1 M HEpaBeHCTBA:

CBOOOZHO OMEpUPOBATH MOHATHSIMHU: TOXIECTBO, ypaBHEHHE, HEPABEHCTBO, PaBHOCHUIILHBIC
YpaBHEHUS U YPAaBHEHUS-CIIC/ICTBUS, PABHOCWIbHBIE HEPABEHCTBA;

MPUMEHSITh PA3TUYHBIC METObI PEIICHUS PAIIMOHATIBHBIX U IPOOHO-PAIIOHATBHBIX YPAaBHEHHH,
MPUMEHSTh METOJI HHTEPBAJIOB ISl PEIICHUSI HEPABEHCTB;

CBOOOIHO OMEPUPOBATH MOHITHIMHI: MHOTOWIEH OT OAHON MEPEMEHHOM, MHOTOUWICH C LEJIbIMU
Kod(purmeHTaMu, KOPHA MHOTOUJICHA, IPUMEHATH J€JICHUE MHOTOWIEHA HA MHOTOWIEH C OCTATKOM,
teopemy besy u reopemy Buera aiis penienus 3anay;

CBOOOJIHO OMEPUPOBATHh MOHATHUSIMU: CHCTEMa JMHEHHBIX YpaBHEHUM, MATpPHUIIA, ONPEICITUTEIb
MaTpullbl 2 X 2 U €ro reOMEeTPUYECKHI CMBICI, UCIOJIb30BaTh CBOMCTBA ompeaenutens 2 X 2 s
BBIYMCIICHHS €70 3HAYEHHUS], IPUMEHSTh ONPEICIIUTENH sl PEIICHUS] CUCTEMBI JIMHEWHBIX YPAaBHEHUH,
MOJICJIMPOBATh peajbHbIE CUTYallUd C TOMOIIBIO CUCTEMbI JIMHEHHBIX YpaBHEHUM, HCCIEAOBATh
MOCTPOEHHBIE MOJICJIM C TOMOIIBIO MaTPUI] W ONpEACTUTENCH, HUHTEPIPETUPOBATH IMOTYYECHHBIN
pe3ynbTart;

WCIIOIh30BaTh CBOMCTBA JICUCTBHI C KOPHAMM JIJIsI TPeoOpa30BaHUsI BBIPAKEHUH;
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BBINOJIHATH MIPE0Opa30BaHMs YUCIIOBBIX BBIPAXKEHUH, COAEPKALINX CTENEHHU C PallMOHAIbHBIM
rokaszaTesnem;

HCIOJIb30BaTh CBOMCTBA Jorapu(MoB i IpeoOpa3oBaHus Jorapu(MUIecKux BbIpaXKEeHUH;

CBOOOJTHO ONEPUPOBATh MOHSATHIMH: MPPALUOHAIBHBIE, MMOKA3aTeNbHbIC U JOrapu(PMHUECKUE
YpaBHEHHUs, HAXOAMThb HX PELICHHS C IOMOIIBIO PABHOCWIBHBIX IE€PEXOJOB MM OCYLIECTBIASA
IIPOBEPKY KOPHEW;

IIPUMEHSTh OCHOBHbIE  TPUTOHOMETPUYECKUE bopmynbl  ans npeoOpa3oBaHus
TPUTOHOMETPUYECKHUX BBIPAKCHHIA;

CBOOOJHO  ONEpPUpPOBATH  IMOHATHEM:  TPUTOHOMETPUYECKOE  YypaBHEHHE, IPUMEHSTbH
HE00X0AUMBbIe (HOPMYITBI ISl PEIIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPAaBHEHUH;

MOJICIMPOBaTh pealibHble CUTYallMd Ha s3bIKE alreOpbl, COCTABIATH BBIPAKEHUs, YpaBHEHMUS,
HEPaBEHCTBA 10 YCJIOBHUIO 33J]a4d, UCCIIENOBATh MIOCTPOCHHBIE MOJICH C MCIOJIH30BAHUEM amrapara
anreopshl.

DyHKIUH U TPaPUKHU:

CBOOOJIHO ONEPUPOBATH MOHATUAMM: (PYHKLUS, CTIOCOOBI 3a7jaHus (PYHKIIMHU, B3aUMHO OOpaTHbIE
GbyHKIMH, KOMIO3UIMA (QYHKIMHA, TpaduK (YHKIHUH, BBIIOJIHITH JJIEMEHTapHBIE IpeoOpa3oBaHUs
rpadukoB QyHKINH;

CBOOOJTHO OTIEPHPOBATH MOHSATHIMH: 00JIACTh OINPEEICHUS] 1 MHOXKECTBO 3HAUYCHUH (DyHKIIHH,
HYIM QYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OTIEPUPOBATH MOHATUSAMU: YETHBIE M HEUETHBIE (DYHKITUH, TIEpUOINUECKUe (DYHKITHH,
MIPOMEXYTKM MOHOTOHHOCTH (DYHKIIMM, MaKCUMyMbl W MHUHUMYMBI (YHKLUUH, HauOoJbllee WU
HaMMEHBIIIee 3HaYCHNE (PYHKIIUH HA TIPOMEKYTKE;

CBOOOJTHO ONEpPHPOBATh TMOHATHAMM: CTEHEeHHas (QYHKUUS C HaTypaJbHBIM U IIeJbIM
nokaszatesnieM, rpaduk cTerneHHON (QYHKIMH ¢ HATypaJIbHBIM H IIEITBIM ITOKa3aTesieM, TpapuK KOpHs N-
Oli CTeneH! Kak GyHKIUN 0OpaTHOM CTENEeHN C HaTypajbHBIM OKA3aTeNIeM;

OTIEpPHPOBATH MOHATUSIMU: JINHEIHAS, KBaApATHYHAS ¥ APOOHO-INHEHHAS (PYHKIIUH, BBITOIHATH
3JIEMEHTAapHOE HCCIIeI0OBaHNUE U TOCTPOEHHE UX I'pauKOB;

CBOOOJTHO OIEPHPOBATH MOHATHUSAMH: TIOKa3aTeNbHas W JorapupmMudeckas QYHKIUH, WX
CBOWCTBA U IpaMKu, UCIIOIB30BATh UX TPapUKH JUIsl pellieHUs ypaBHEHUH;

CBOOOJTHO OMEPUPOBATh TOHATHSIMH: TPUTOHOMETPHUYECKAs OKPY)KHOCTh, ONpeIesieHUe
TPUTOHOMETPUYECKHX (PYHKIIUI YHCIOBOTO apryMeHTa;

WCTIOJH30BaTh TpaduKu (GYHKIIUH IS UCCIIETOBAHMS MPOIIECCOB U 3aBHCUMOCTEH TIPU PEIICHUN
3a1a4 U3 JAPYruX Y4eOHBIX IMPEIMETOB M peallbHOW JKHU3HM, BBIpaXKaTh (HOpMyJamMH 3aBHCHUMOCTH
MEX]y BeIMUMHAMU;

Hayana MaTeMaTH4eCKOro aHajm3a:

CBOOOJHO ONEpPHPOBATH IOHATHAMM: apuU(pMeTHdeckas U TeOMETpUYecKas Mporpeccus,
OeCKOHEUHO YObIBaroIlas reoMeTpudeckas MpOrpeccusi, JIMHEHHbIM M SKCIOHEHUHMAIBHBIA POCT,
(bopMyIna CI0XKHBIX MPOLIEHTOB, UMETh IPEJICTABICHUE O KOHCTAHTE;

MCIOJIb30BATh MPOTPECCUH [T PELICHHS PEeaIbHbBIX 3ajau MPUKIATHOTO XapaKTepa,;

CBOOOJHO  ONEpPUPOBaTh  MOHATUSAMM:  IIOCIENOBATENIBHOCTh,  CIIOCOOBI  3a/aHUs
MOCTIeI0BAaTEIbHOCTEH, MOHOTOHHBIE W OTPAaHMYCHHBIC IIOCJIEIOBATEIBHOCTH, MOHUMATh OCHOBBI
3apOXK/IEHUS] MATEMaTUYECKOTO aHAJIM3a KaK aHaIu3a O€CKOHEUYHO MaJlbIX;

CBOOOJTHO OIEPHUPOBATH MOHATUSAMHU: HENpPEpBHIBHBIE (QYHKUIWH, TOYKM pa3pbiBa rpaduka
(G yHKIMH, aCUMIITOTHI rpaduka (yHKIINH;

CBOOOJTHO OTIEpUPOBATH MOHATHEM: (YHKIIWS, HETPEPbIBHAS HA OTpe3Ke, MIPUMEHSITh CBOMCTBA
HeNpepbIBHBIX (QYHKIMH AJIs pelIeHus 3a1ay;

CBOOOJTHO OTIEPHPOBATH MOHATUSAMHU: MEPBast U BTOpasi MPOU3BOJHBIC (PYHKIIUH, KacaTelbHas K
rpaduky GyHKIUY;

BBIYUCIIATh MPOU3BOJHBIE CYMMBI, IPOU3BEIEHUS, YaCTHOTO M KOMIIO3WIMH JABYX (YHKIHWH,
3HATh POU3BOHBIE FTEMEHTAPHBIX (DYHKIIMIA;

MCTIOJIH30BATh TE€OMETPUUYECKUH U (PU3UIECKUI CMBICIT IIPOU3BOAHOM JUIsl pEILICHHS 3a1a4.

MHoskecTBa U JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHATHSIMH: MHOXKECTBO, OTIEPAIIMY HaJl MHOKECTBAMHU;
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HCMOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapaT JJjisi OMUCAHUs PEaJbHbIX MPOIECCOB U
SIBIICHUH, TIPU PEUICHUH 3a/1a4 U3 APYTrUX YIeOHBIX MPEIMETOB;

CBOOOJIHO ONEPUPOBATHh MOHATHSIMU: OINpEEICHUE, TEOpeMa, YpaBHEHHUE-CIICICTBUE, CBOMCTBO
MaTeMaTHIeCKOro 00BEKTa, I0KA3aTeTLCTBO, PABHOCHIIHHBIC YPABHEHHS H HEPABEHCTBA.

K xoniy o6ydyenus B 11 kj1acce oOy4aroniuiics MoayduT CIEAYIOIIHE TPEAMETHBIC Pe3yIbTaThl
0 OTJENBHBIM TeMaM pabodell mporpaMMbl ydeOHOro Kypca «Anrebpa W Hadalla MaTeMaTHIECKOTO
aHaJIn3a:

Yuciaa v BHIYHCIEHUS:

CBOOOJIHO OIEPUPOBATH MOHIATHAMU: HATYypaJbHOE M 1IEJI0€ YHCII0, MHOXKECTBA HATypaJbHBIX U
LETBIX YUCEJ, UCTOIb30BaTh npu3Haku aenumoctu neinbix yucen, HOJ u HOK narypanbHbIX yucen
JUISL pelIeHus 3a7a4, IPUMEHITh anroput™ EBkinna;

CBOOOJIHO OIEPUPOBATH IMOHSATHEM OCTAaTKa IO MOJYJIO, 3alMCHIBATh HATypajbHbIE YHUCIAa B
Pa3IMYHBIX MMO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJIHO OMEPUPOBATH MOHITHUSIMU: KOMIUIEKCHOE YUCIO M MHOXECTBO KOMILIEKCHBIX YHCEI,
MPEACTABIATh KOMIIEKCHBIC YHCJIa B aJIreOpandecKo M TPUTOHOMETPUYECKON (opMe, BBITOIHITH
apudmeTHUECKHE OmepaIy ¢ HUMU ¥ H300paKaTh HA KOOPIUHATHON TUIOCKOCTH.

YpaBHeHMsI M HEPABEHCTBA:

CBOOOJIHO OIEPUPOBATH TMOHATUSMH: UPPAMOHATIBHBIC, TTOKA3aTeJIbHBIE M JIOTapU(PMUUIECKHE
HEPABEHCTBA, HAXOAUTh X PEIICHUS C OMOIIbI0 PABHOCHIBHBIX MIEPEXO0/IOB;

OCYIIECTBIISITH OTOOP KOPHEH NMPH PEIICHUH TPUTOHOMETPUUIECKOTO YPABHEHHUS;

CBOOOAHO  OMEpUPOBATH TOHATHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO, MPUMEHATH
HE00X0ouMBbIe (POPMYIIBI IS PEIICHUSI OCHOBHBIX THIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOZHO OMEpPUPOBATH MOHATHUSMU: CUCTEMA M COBOKYIHOCTH YpaBHEHHH U HEPaBEHCTB,
PaBHOCWJIBHBIE CUCTEMBI UM CHUCTEMBI-CIIC/ICTBUS, HAXOAUTh PEIICHUS CUCTEMbl U COBOKYIHOCTEH
paloHaIbHBIX, HPPALMOHABHBIX, TOKAa3aTENbHBIX U TOTapU(MUIECKUX YpaBHEHUN 1 HEPABEHCTB;

pemaTrh  palMoHAJIbHBIE, HPpPAIMOHANIBHBIE,  TOKa3aTelbHbIE, JIoTapumuUecKkue |
TPUTOHOMETPUUECKUE YPABHEHHS M HEPABEHCTBA, COIEpKAINE MOJIYJIA U TapaMeTphL;

MPUMEHATHh TpadUUuecKre METOJbI I pEeIIeHUs YpaBHECHUH W HEPaBEHCTB, a TAKXKe 3a7ad C
napamMeTpamus;

MOJICIMPOBATh pPEabHBIC CUTYaIlMU Ha SI3BIKE anreOphl, COCTABIATH BHIPAKEHUS, YpPaBHEHUS,
HEpAaBEHCTBA M HX CHUCTEMbI [0 YCJIOBHIO 3aJayd, WCCIENOBaTh IIOCTPOEHHBIE MOJEINA C
WCIIOIB30BAHUEM armapara ajareOpbl, HHTEPIPETHPOBATh MOTYYCHHBIN pe3yiIbTarT.

DYyHKUUH U TPapUKu:

CTPOUTH rpadUKH KOMIO3UIIUU (PYHKITUN C TIOMOIIBIO AJIEMEHTAPHOTO UCCIICIOBAHUS M CBOMCTB
KOMITO3UIUH IBYX (DYHKIIHIA;

CTPOUTH TEOMETPUUECKHE 00pa3bl YpaBHEHUI U HEPABEHCTB HA KOOPAMHATHOM IJTIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: TPAPUKH TPUTOHOMETPHUECKUX (DYHKIIUM;

MPUMEHATH (PYHKITMU I MOJCITUPOBAHMS M UCCIICIOBAHHUS PEATHHBIX MPOIIECCOB.

Havyana maTeMaTH4eCKOro aHajm3a:

WCIIOIh30BaTh MMPOM3BOAHYIO JIJIS UCCIIEOBAaHUS (DYHKIIMM HA MOHOTOHHOCTD U SKCTPEMYMBI;

HAXOJUTh HAUOOJIbIIICE U HAUMEHBIIICE 3HAYCHIS (PYHKIIMUA HEMIPEPHIBHON HA OTPE3KE;

KCTOJIb30BaTh MPOU3BOJHYIO JJIsI HAXOXKIACHUS HAWJIY4IlEero pPeuieHUsl B MPUKIAIHBIX, B TOM
YUCJIE COUMAIBHO-3KOHOMUYECKHUX, 3aJayax, I ONPEIEICHHUs] CKOPOCTH M YCKOPEHHs Ipolecca,
3a1aHHOTO (POPMYJION WK rpaduKOM;

CBOOOIHO OIEPHPOBATh MOHITHSIMH: TEPBOOOpa3Hasi, ONpeAeAEHHBIA HHTErpan, HaXOJHTh
nepBooOpa3HbIC AEMEHTAPHBIX (QYHKITUH W BEIYUCIIATH HHTETpas 1o ¢popmyine HetoTona-JlelOHua;

HAXOJUTh IUIOMAIN IIOCKUX (GUTYP U 00BEMBI TEJI C IOMOIIBIO0 HHTETPAIIA;

UMETh TMPEJCTaBICHUE O MaTEeMaTHUYEeCKOM MOJICIMPOBAHMU HA MPUMEPE COCTABIICHUS
mudhepeHINATBHBIX YPaBHCHHIA,

pemath TOpUKIagHbBIE 3a7adyd, B TOM 4YHCIE COLMUAIbHO-d’KOHOMUYECKOTO M (DU3HUECKOTO
XapakTepa, CpeICTBAMH MAaTEMATUYECKOTO aHAIN3A.
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TEMATHYECKOE IIVTIAHUPOBAHUE

10 KJIACC
KosnuyecTBo yacos DJIEeKTPOHHbBIE
Ne HanmeHoBanue pa3iesioB U TeM (undposbie)
Konrpoabusie | IlpakTnuyeckue
n/n NPOrpamMMmbl Bcero 5 6 o0pa3oBaTe/bHbIE
padoThI padoTbI pecypes
MHOXeCTBO IeHCTBUTEIIHLHBIX YHCEII.
1 MHorounensl. PanyionanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEHHBIX
YpaBHEHUH
2 @Oynknyun u rpaduku. CreneHHas QyHKIUS C 12 1
LIEJIbIM TIOKA3aTENEM
3 ApudmeTrueckuil KOpeHb N-0i CTENEHH. 15 1
HppanyuoHanbHble ypaBHEHUS
4 [TokazarenbHas ¢pynkuus. [lokasarenbHble 10 1
YpaBHEHUS
5 Jlorapudmuaeckast GyHKITHS. 18 1
Jlorapudmuueckue ypaBHEHHUs
6 TpUroHOMEeTpUUYECKHUE BBIPAXKEHUS U 29 1
YpaBHEHUs
7 [TociienoBaTeIbHOCTH M MPOTPECCHH 10 1
8 HenpepsiBabie pynknum. [IponsBoaHas 20 1
9 [ToBTOpeHme, 0600IIEHNEe, CUCTEMATH3AITHS 5 5
3HAHUHI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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11 KJIACC

KosnnyecTBo yacos DJIEeKTPOHHBIE
Ne HaunmeHnoBanue pa3iesioB U TeM Kontponbubie | TIpakriecke (undposbie)
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI pecypeb
1 I/Iccnez[OBaHICIe (GYHKIHA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2. [lepBooOpa3Hast u HHTETpAT 12 1
3. I'padviku TPUrOHOMETPUUECKUX (PYHKIIUMA. 14 1
TpuroHoMeTpuyECKUEe HEPABEHCTBA
4 WppanuoHanbHble, TOKa3aTENbHbBIE U 24 1
' JorapupMHUECKUe HEPABEHCTBA
5. KomuiekcHble uncia 10 1
6 HatypanbsHble u 11e51bIe Yrciia 10 1
CucreMsl paliMOHaIbHBIX, NPPALMOHAIBHBIX
7. MOKa3aTeIbHBIX U JOrapu(PpMUUECKUX 12 1
YpaBHEHUN
8. 3aiauu ¢ napameTpaMu 16 1
9 HOBTOPGHI/IG, 000011IeHNe, CUCTEMATU3AIHS 16 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10
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MYHUIUITAJIBHOE BIO/’KETHOE OBIIEOBPA30OBATEJIBHOE YYPE/KIAEHUE
I'OPOJA KEPYM PECIIYBJIMKH KPBIM «IIIKOJIA Ne 13»

COI'JTACOBAHO YTBEPXIEHO:
3am.nupekTopa o YBP Hupexrop MBOY r.Kepuu PK
MBOY r. Kepun PK «Illkona Ne 13» «IIxoma Ne 13»

Mumoxunna C.A. Menemmnkosa H.A.
«31» aBrycra 2023r. [Ipuxaz Ne 344

«31» aBrycra 2023r.

KAJIEHJAPHO-TEMATHYECKOE
IIVTAHUPOBAHUE

1o MaTeMaTHKe: ajiredpa 1 Hayajia MaTeMaTHYeCKOr0 aHAJIU3a
Ha 2023/2024 y4eOHbIii roa

[IpeameTHas 06acTh: MaTeMaTHKa U HHQOPMATHKA
Kaace: 10

KomnuuecTBo yacoB: Bcero 136 vaca; B Hemelro 4 yaca,
[InanupoBaHWe COCTaBICHO Ha OCHOBE pabodeil mporpamMmbl MO MaTeMaTuke: anrebpa ¥ Hadaga

Marematrueckoro aHanmza g 10-11 kmaccoB OCHOBHOTO 001Iero oOpa3oBaHUs B COOTBETCTBUHU C
@®OII (mpuka3z Ne 327 ot 31.08.2023r.)

Paccmotpeno Ha 3aceganuu [1IMO
ITpoToxon Ne 1 ot 31.08.2023r.
PykoBoautens [LIMO

bo6pos P.B.

r. Kepus 2023



Ne Koppekru-
ypoxa Pasznen nporpammbl/Tema  ypoka Jlata | poBka Jatsl
1o MIPOBEICHUS

TUIaHy ypoka

1. MHOXECTBO, OnepaIuy HajJ MHOKECTBAMHU U MX CBOMCTBA 4.09

2. Jumarpammsl Diinepa-Benna 5.09

3. [TpumeHeHne TeOpETUKO-MHOKECTBEHHOTO anmnapara sl pereHus 6.09
3a1ad

4, Panmonanehbie uncna. OOBIKHOBEHHBIC U IECATUYHBIE TPOOH, 209
MIPOLIEHTHI, OECKOHEUHBIC TIEPHONIECKHE APOOH '

5. Parmonansheie unciaa. OOBIKHOBEHHBIE U IECSITUYHBIE IPOOH, 11.09
MIPOIICHTHI, OECKOHEYHBIC NTEPHUONIECKHUE TPOOH '

6. [Tpumenenue qpoOeli ¥ MPOLICHTOB IS PEeIICHUS MPUKIIATHBIX 3a/1a4 12.09

7. [Tpumenenue qpoOeli ¥ MPOLIEHTOB IS PEIISHHUS MPUKIIATHBIX 3a/1a4 13.09

8. JlelicTBuTenpHble uncna. PalinoHanbHble U HPPAIIMOHANIbHBIE YHCIIa 14.09

9. ApugpmeTrueckue oneparyy ¢ I1eHCTBUTEIbHBIMUA YHCIAMU 18.09

10. Moyib JeCTBUTEIBHOTO YHCTIA U €T0 CBOMCTBA 19.09

11. [TpubmkEHHBIC BRIYUCIICHUS, TIPABUJIA OKPYTJICHHS, TPUKUIKA 20.09
OIICHKA pe3yNIbTaTa BRIYUCICHUN

12. OCHOBHBIE METOIbI PEIICHUS LENbIX U APOOHO-PAITMOHATIEHBIX 21.09
ypaBHECHUH ¥ HEPABEHCTB

13. OCHOBHBIE METO/IbI PEILIEHUS LENIbIX U APOOHO-PAIUOHATILHBIX 25.09
ypaBHEHUH 1 HEPABEHCTB

14. OCHOBHBIE METOIBI PEIICHUS IENBIX U APOOHO-PAITMOHATIEHBIX 26.09
ypaBHEHUH 1 HEPABEHCTB

15. MHorowieHsl OT OAHON IepeMeHHOM. JleJieHre MHOTro4YJIeHa Ha 27.09
MHOTOWIEH C OcTaTKOM. Teopema besy '

16. MHorowieHsl ¢ nenbiMu Kodpdummentamu. Teopema Buera 28.09

17. Pemenue cucreM TMHEWHBIX ypaBHEHHM 2.10

18. Pemenue cucreM TMHEWHBIX ypaBHEHHM 3.10

19. Martpuna cucTeMbl JIMHEWHBIX YpaBHEHHN. ONpenennTesb MaTpULbI
2x2, ero TeOMETPUUYECKUN CMBICT M CBOMCTBA; BBIYMCICHUE €TO 4.10
3HAYEHUs

20. Onpenenutens MaTPUIBL 2X2, €ro TEOMETPUYECKUN CMBICT U 510
CBOWCTBA; BHIYHCIICHUE €T0 3HAYCHHUS

21. [TpumeHeHne onpeaeIUTeNsl ISl PENICHUST CUCTEMbI JTHHCHHBIX 910
ypaBHEHUN

22. Pemenne npukiaaHbIX 334 ¢ TOMOIIBIO CHCTEMbI TIMHEHHBIX 10.10
ypaBHEHHH

23. Pemrenne nmpukiragHbIX 3329 C TIOMOIIBIO CUCTEMBI TMHEWHBIX 11.10
ypaBHEHUI

24, Konrtponsnas pabdora: "PanmonanbHeie ypaBHEHHSI U HEPABEHCTBA. 1210
CucrteMbl TUHEUHBIX YpaBHECHMIT" '

25. dyHKIWsA, crtocoObl 3amanus Gyaknun. B3anmHo oOpaTtHbIe QYHKITHU. 16.10
Kommosurus ¢yHKImii '

26. I'padux pynkumu. SnemeHTapHble peoOdpa3oBaHus rpauKoB 1710
byHKIMI '

217. OO6nacTb onpeneneHuss 1 MHOKECTBO 3HaueHUH pyHkuuu. Hynu 18.10
¢dyrakun. [TpoMexyTKH 3HAK MMOCTOSHCTBA '

28. Ue&rabie u Heu€THbie QyHKIMU. [leproguyeckne GpyHKIINM. 19.10
[IpomMexyTKH MOHOTOHHOCTH (DYHKITHH '

29. Maxkcumymbl 1 MUHUMYMBI hyHKIIMH. Hanbospliiee 1 HauMeHblee 23.10
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3Ha4YeHHe (PYHKIIMU HAa IPOMEKYTKE

30. JluHeliHas1, KBaJlpaTU4Has M TpOOHO-THHEHHAs PYHKITH 24.10

31. DJeMeHTapHOe UCCIIeIOBaHHUE U MIOCTpoeHHe rpadukoB 3Tux ¢pyHknui | 25.10

32. DJIeMEHTapHOE UCCIIeIOBAaHUE M ITOCTpOCHHE TpadukoB dTuX GyHKImi | 26.10

33. CreneHs ¢ 1ieibIM nokasareiieM. buanom Herotona 7.11

34. CrereHs ¢ 1edbIM IToKa3zareiaeM. buaom HeroTtona 8.11

35. CreneHHas QyHKIUS C HATYpaJIbHBIM U LIENbIM MTOoKa3aTeneM. Eé 911
CBOWCTBA M rpauK '

36. Konrtponsnas padora: "Crenennas ¢pynkuus. E€ cBoiictBa u rpaguk” | 13.11

37. ApupmMeTruecknii KOpeHb HATYPaJbHOI CTENIEHH U €0 CBOICTBA 14.11

38. ApubMeTnuecKii KOpeHb HATYPAIBHOW CTETICHH M €T0 CBOMCTBA 15.11

39. [IpeoOpa3zoBaHus YHCIOBBIX BBIPAKEHHUH, COJIEPKAIIMX CTETIEHN U 16.11
KOPHHU

40. [IpeoOpa3oBaHuUs YUCIOBBIX BBIPAKECHUH, COACPIKAIINX CTEIICHA U 20.11
KOPHHU

41. [IpeoOpa3oBaHus YUCIIOBBIX BBIPAXKEHUH, COAECPIKALIMX CTEEHU U 2111
KOPHHU

42. Wppaumonansabie ypaBHeHUs. OCHOBHBIE METO/IBI PEIICHHUS 29 11
UppaloOHAIBHBIX YpaBHEHUN

43. Uppaunonanbabie ypaBHeHUs. OCHOBHbBIE METO/IbI PELICHHUS 2311
UppalMOHAJIbHBIX YPaBHEHUN

44, Hppaunonansable ypaBHeHUs. OCHOBHBIE METO/Ibl PELICHHUS 2711
UppalMoOHAIBHBIX YpaBHECHUN

45. PaBHOCWIIBHBIE IEPEXO/BI B PEHICHUN UPPALIMOHAIIBHBIX YPABHEHUN 28.11

46. PaBHOCHIIbHBIE NTEpEXOIbl B PEILIEHUN UPPAIMOHAIBHBIX YPaBHEHUN 29.11

47. PaBHOCWIIBHBIE IEPEXO/IBI B PENICHUN UPPALMOHAIIBHBIX YPAaBHEHUI 30.11

48. PaBHOCHIIBHBIE TIEPEXO/IBI B PENICHUU UPPAIIMOHATIBHBIX YPaBHECHUI 4,12

49. CgoiicTBa 1 rpaduK KOpHsI N-0¥ CTENeHW Kak PyHKIIMH 0OpaTHOM 512
CTETICHU C HATYpaJIbHBIM MTOKa3aTelIeM

50. CoiicTBa u rpaduk KOpHS N-0if CTETIEHN KaK (yHKIIUK 0OpaTHOMN 6.12
CTEIIEHU C HaTypaJbHbIM [TOKa3aTelleM

51. Kontponsnas padota: "CBoiicTBa u rpaguk KOpHs N-0i CTENEHH. 712
UppaumonansHbie ypaBHeHHS " '

52. CreneHp ¢ pallMOHAIBHBIM IMOKa3aTeIeM U €€ CBOMCTBA 11.12

53. CreneHsb ¢ pallMOHAIBHBIM IMOKa3aTeIeM U €€ CBOMCTBA 12.12

54, Crenens ¢ pallMOHAJIBHBIM ITOKA3aTEJIEM U €€ CBOMCTBA 13.12

55. [TokazaTenpHas GyHKINA, €€ CBOWCTBA M rpaduk 14.12

56. Hcnonb3oBanue rpaduka GyHKIMU A7 pelIeHus] ypaBHEHHH 18.12

S7. Hcnonp3oBanue rpaduka GyHKIMU A7 pelIeHus] ypaBHEHHH 19.12

58. IloxazarenbHble ypaBHEHUSI. OCHOBHBIE METOABI PEILIECHUS 2012
MI0Ka3aTeJbHbIX YPaBHEHUH

59. Iloka3arenbHble ypaBHeHHs. OCHOBHBIE METO/IbI PELICHHUS 2112
MOKa3aTeNbHBIX YPaBHECHUN

60. [TokazarenpHble ypaBHEeHUS. OCHOBHBIC METO/BI PEIICHUS 25 12
MOKa3aTeJbHbIX YpaBHEHUN

61. Konrtponsnas padora: "[lokazatensHas pynkuus. [lokasarenbHble 26.12
ypaBHEHHS " '

62. Jlorapudm uncia. CoiicTBa jorapupma 27.12

63. Jlorapudm uncna. CoiicTBa jorapupma 28.12

64. Jlorapudm uncna. CoiicTBa jorapupma 9.01

65. JlecaTU4HbIE U HATypaJIbHBIE JIOTapU(PMBbI 10.01

66. JlecaTU4HbIE U HATypaJIbHBIE JIOTapHU(PMBbI 11.01

67. IIpeoOpa3oBaHne BBIPAKEHHIA, COACPIKALIMX JIOTapU(MBI 15.01




68. [IpeoOpa3oBaHue BBIPAKEHUH, COACPIKALIUX JIOTapU(MBI 16.01
69. [IpeoOpa3oBaHne BBIPAKEHHA, COACPIKALIIX JIOTAPU(MBI 17.01
70. Jlorapudmuueckas QyHkus, €€ cBONCTBA U rpapuk 18.01
71. Jlorapudmudeckas QyHKIus, €€ CBOHCTBA M rpauK 22.01
72. HcnonpzoBanue rpaduka QyHKINYU 1715 pelieHUs] ypaBHEHHH 23.01
73. Hcnonb3oBanue rpaduka GyHKIUU 1)1 pEHICHUST YPAaBHCHUI 24.01
74. Jlorapupmuueckue ypaBHeHUSI. OCHOBHBIC METOBI PEILICHUS 25 01
Jorapu(MUYECKUX YpaBHCHHUN '
75. Jlorapudmuueckue ypaBHeHus. OCHOBHBIE METOIbI PEIICHUS 2901
JorapupMHUECKUX YpaBHEHUI '
76. Jlorapudpmuueckue ypaBHeHUs. OCHOBHBIE METO/BI PEIICHUS 3001
Jorapu(MUIECKUX YpaBHEHUHN '
7. PaBHOCHIIbHBIE TIEPEXOIBI B PEIICHUH JIOTAPU(PMUICCKUX YPAaBHCHUMA 31.01
78. PaBHOCHIIbHBIE TIEPEXOIBI B PEIICHUH JIOTAPU(PMUIECKUX YPAaBHCHUA 1.02
79. KonTponbhas pabora: "Jlorapudmuueckas GyHKIus. 502
Jlorapudmuueckue ypaBHeHHs" '
80. CuHyC, KOCUHYC, TAHT'€HC U KOTAHI'€HC YHCJIOBOT0 apryMeHTa 6.02
81. CuHyc, KOCUHYC, TAHT'€HC U KOTAHI'€HC YHCJIOBOT0 apryMeHTa 7.02
82. ApPKCUHYC, apKKOCHHYC M apKTaHT'€HC YUCJIIOBOTO apryMeHTa 8.02
83. ApKCHHYC, apKKOCHHYC M apKTaHT€HC YHCIOBOTO apryMEHTa 12.02
84. TpuronomeTpudeckasi OKpyXHOCTb, OTIpe/IeIICHUE 13.02
TPUTOHOMETPUYECKHUX (PYHKIIUI YMCIOBOTO apryMeHTa '
85. TpuronomeTrpuveckas OKpy>KHOCTb, OTIpeIeIICHHIE 14.02
TPUTOHOMETPUYECKHUX (PYHKIIUI YMCIOBOIO apryMeHTa '
86. OCHOBHbBIE TPUTOHOMETPUUECKUE (HOPMYIIBI 15.02
87. OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI 19.02
88. OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 20.02
89. OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYITBI 21.02
90. [IpeoOpa3oBaHre TPUTOHOMETPUIECKUX BBIPAKCHUH 22.02
91. [Ipeobpa3oBaHye TPUTOHOMETPUUYECKUX BBIPAXKEHUHN 26.02
92. [IpeoOpa3oBaHre TPUTOHOMETPUIECKUX BBIPAKCHUH 27.02
93. [IpeoOpazoBaHre TPUTOHOMETPUUECKHUX BBIPAKCHHMA 28.02
94, PemieHne TpUroHOMETPUYECKUX YPaBHEHUM 29.02
95. Pemenne TpUroHoMeTpUUECKUX ypaBHEHUIN 4.03
96. Pemenne TpUroHOMETpUUECKUX YpaBHEHUI 5.03
97. Pemienne TpUroHOMETPUUECKUX YpaBHEHUI 6.03
98. Penienne TpUroHOMETpUUECKUX YpaBHEHUI 7.03
99. Pemienne TpUroHOMETpUUECKUX ypaBHEHUIN 11.03
100. Pemienne TpUroHOMETpUUECKUX ypaBHEHUI 12.03
101. KonTponbhas pabora: "TpuroHoMmeTpuyeckre BbIpaXeHus U 13.03
TPUTOHOMETPUUYECKHUE ypaBHEHUS" '
102. IocnenoBareabHOCTH, CIIOCOOBI 331aHNUS TIOCIIEJOBATEIbHOCTEH. 14.03
MeTto1 MaTEMaTHYECKON MHITYKIIMHU '
103. MOHOTOHHBIE U OTPaHUYEHHBIE MOCIIe0BaTeIbHOCTH. VicTopHst 25 03
aHayIM3a OECKOHEUHO MAJIbIX '
104. ApumeTrueckasi mporpeccust 26.03
105. ['eomeTrpuueckas mporpeccust 27.03
106. beckoHeYHO yOBIBarOIIasi FeOMETPUIECKAst POTPECCHS 28.03
107. Cymma 0eCKOHEYHO yOBIBAIOIICH ICOMETPHUISCKOMN IPOTPECCHH 1.04
108. JIMHENHBIN U 3KCIIOHEHIMAIBHBIN POCT. Hucio e. Popmyra CIoKHBIX 204
MIPOIICHTOB
109. JInHeMHbIN 1 SKCTIOHEHIMANIBHBIN pocT. Hucno e. @opmyna ClI0KHbBIX 3.04

IIPOLCHTOB




110.

Hcnons3oBanue nporpeccuu ajid pCuIiCcHud pCaJibHbIX 3aaa4

TIPUKJIATHOTO XapaKTepa 4.04
111. KonTponbnas pabora: "[locnenoBarensHOCTH U IpOrpeccuu’” 8.04
112. HenpepriBable QYHKIIMHN 1 UX CBOWCTBA 9.04
113. Touka pa3psiBa. ACUMIOTOTHI rpauKOB GyHKIUN 11.04
114. CBoiicTBa (DyHKIIMH HENIPEPHIBHBIX Ha OTPE3Ke 15.04
115. CBoiicTBa (DyHKIIMH HETIPEPHIBHBIX HA OTPE3KE 16.04
116. MeTo MHTEpPBAJIOB JIsl pELIEHHs] HEPABEHCTB 17.04
117. MeTo 1 MHTEpPBAJIOB JIsl pElIEHNs HEPaBEHCTB 18.04
118. MeTo MHTEpPBAJIOB JIsl pELIEHNs HEPaBEHCTB 22.04
119. [TpumeHeHnne CBONMCTB HENPEPHIBHBIX (Y YHKIMH JIJIS1 PEIICHHMS 3a7a4 23.04
120. [TpumeneHnne CBOWCTB HENPEPHIBHBIX () YHKIMH JIJIs1 PEIICHHMS 33724 24.04
121. IlepBas u BTopasi mpou3BoIHbIE (PYHKINUU 25.04
122. Ornpezenenyie, reOMeTPUYECKUI CMBICI IPOU3BOIHOM 27.04
123. Onpenenenue, GU3NUECKUN CMBICI IPOU3BOAHOM 29.04
124. YpaBHeHHe KacaTelbHOM K rpaduKy QyHKIMU 30.04
125. YpaBHeHHEe KacaTelbHOU K rpaduKy QyHKIMH 6.05
126. [Ipon3BoIHBIE 2JIEMEHTAPHBIX QYHKIUH 7.05
127. [Ipon3BoIHBIE dTIEMEHTAPHBIX (HYHKINH 8.05
128. [Ipown3sBoaHAs CyMMBI, TPOU3BEICHHS, YACTHOTO ¥ KOMIIO3HIINU 13.05
byHKIMI '
129. [IpousBoaHast CyMMBI, TPOU3BEICHUS, YACTHOTO M KOMIIO3ULIUU 1405
byHKIMIA '
130. [IpousBogHast CyMMBI, TPOU3BEICHUS, YACTHOTO U KOMITO3UIIUH 15.05
byHKIMI '
131. Konrtponsnas padora: "[IponszBonnas” 16.05
132. IToBTOpenue, 06001IeHNe, CcTeMaTH3anus 3HaHui: 'Y paBHeHUS " 20.05
133. IToBTOpenue, 06001IeHNe, CcTeMaTH3anus 3HaHui: "DOyHKImn" 21.05
134. HToroBast KOHTpOJIbHAs paboTa 22.05
135. Hrorosas koHTpospHas paboTa 23.05
136. [ToBTOpeHME, 0600IIEHNEe, CUCTEMATH3AIHS 3HAHUHA 24.05




