MHUHHUCTEPCTBO ITPOCBEINEHUSA

POCCHUHCKOMH ®EJIEPAIINU

OEJEPAJIIBHOE 'OCYJAPCTBEHHOE BIO/JKETHOE OBPA30BATEJIBHOE
YYPEKJIEHUE BBICHIEI'O OBPA30BAHUSA

«JIMNELNKUNA TOCYJAPCTBEHHBIN NEJATOTMYECKAN YHUBEPCUTET
NUMEHM I1.II. CEMEHOBA-TAH-IHAHCKOI'O»
(JIT'ITY umenu ILII. CemenoBa-Tsau-Illanckoro)

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
Ha 3aceJaHhU Y YEeHOI'o Havansuauk YOI [IpopexTop no
coserta oT 29.08.2024 A7 A H. Benenuxuna ©OPa30BaTEIBHOM

L A.A. KoMkoB

PABOYAS IPOTPAMMA
(ID 551828)

yueOHOro npeamera «AJiredpa 1 Ha4ajaa MaTeMaTHYeCKOr0 aHAJIM3a.
Yriy0jeHHbI YPOBEHb

st ooyuarommxest 10 — 11 ximaccoB

Juneunk 2024
IHOSACHUTEJIBHAS 3AIIUCKA



Y4aeOHsplii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCS
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMME CpEIHEro oOuero odpa3oBaHus,
IOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIBHYIO 0a3y Iis
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYrol CTOPOHBI, (hopMUpyeT
JIOTHYECKOE M a0CTPAKTHOE MBIIUIEHUE O0yJaroIUXcs Ha YPOBHE, HEOOXOAUMOM
JUIsL OCBOE€HUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, HICTOPUH, CIIOBECHOCTU U IPYIHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaroliuecs OBJIAJEBAIOT
YHHUBEPCAJIbHBIM SA3BIKOM COBPEMEHHOH HaykH, KoTopas (pOopMyIHpyeT CBOU
JOCTHKEHHS B MaTeMaTu4deckoi hopme.

Y4eOHblii Kypc anreOppl U Hayal MAaTEMaTHYECKOTO aHadn3a 3aKJIaJbIBacT
OCHOBY I YCIEUIHOIO OBJIQJCHUsI 3aKOHaMU (U3MKH, XHUMHHU, OHOJIOTHUH,
NOHMMAaHHS OCHOBHBIX TEHJICHUIUH Pa3BUTUSI SKOHOMHUKHU U OOLIECTBEHHON YKU3HHU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCMOJb30BATh UX JUIS JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOMN XU3HU. B TO ke Bpemsl OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIHMSMHU anreOpsl M MaTEeMaTHUUECKOrO aHaju3a pa3BUBAET
YMEHHE HaXOAUTb 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, JOKa3bIBAThb
YTBEPKJICHUSI C TIOMOIIBIO MHIYKLIHUU U PacCyXJaTh JEAYKTHUBHO, HCIIOIb30BaTh
0000IlIEHHE W KOHKPETH3allhio, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone usyueHus yueOHOro kypca «Ainredbpa M Hayalla MaTeMaTH4YECKOrO
aHalln3a» 00y4YaroIluecs IMOIy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJAHBIX 33jad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAllUH,
WUHTEPHpPETAllMd  TOJYYEHHBIX  PEIIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITHSIMHU U UX aBTOPAMHU.

VYyeOHblld Kypc 00J1aaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUI
(GOpMHpPOBAaHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduky ydyeOHOM
NESTENIbHOCTH, TpeOyroleld MpPOJOJDKUTENbHON — KOHUEHTPAallMd — BHUMAaHMUS,
CaMOCTOATEJIBHOCTH, AKKypPaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIH
pe3yJibTar.

B ocHoBe Mmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTHYeCKOIo
aHaJln3a JICKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro Kkypca «Ainrebpa M Hadaja MaTeMaTH4YECKOTO
aHaJIM3a» BBIIEJIECHBI CIEAYIOLIUE COAECPKATEIBHO-METOAUYECKUE TUHUM: «YHucna
U BbIUMCIEHUD», « DyHKUUU U Tpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTeMaTHYeCKOro aHanmsa», «MHoxkecTBa U Joruka». Bce o0oCHOBHbIE
COJIEPKATEIIbHO-METOIMYECKUE JIMHUMA HW3Y4aloTCsd Ha MPOTSHDKEHHM JIBYX JIET



oOydeHHs Ha YpPOBHE CpeIHEro oOIero oO0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTETIEHHO HACHIIIAsSCh HOBBIMH T€MaMU U paszaenamu. JlaHHbIN
yU4eOHBId KypC SIBISIETCS MHTETPAaTUBHBIM, TIIOCKOJIBKY OOBEIUHSET B cebe
cofiepKaHWe HECKOJIbKMX MaTeMaTH4YeCKUX IUCIUIUIMH, TaKuX Kak anreopa,
TPUTOHOMETpPHS, MAaTeMaTHUECKUH aHaiu3, TEOpHs MHOXKECTB, MaTeMaTH4ecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMaTUYECKUM allapaToM, Yy HUX MOCJIEN0BaTeNIbHO (popmupyercs u
COBEPILIECHCTBYETCS yYMEHHE CTPOUTh MaTeMaTH4YeCKyl0 MOJelb pealbHON
CUTYyallud, MPUMEHSTh 3HAHUS, MOJy4YeHHbIE NPH U3YYEHUU y4eOHOTro Kypca, JJIs
peIIeHUs] CaMOCTOATENBHO C(HOPMYTUPOBAHHON MaTeMaTUYECKON 3a/1aul, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

ConepxarenpHO-MeTOIMYEeCKast JUHUS «Uucia W BBIYMCICHUS) 3aBEpIIacT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aToO Ha YpPOBHE OCHOBHOTO 0011ero oopazoBanusi. Ha ypoBHe cpenHero o0uiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoOHATbHBIX BBIYMCICHUM, BKIIOYAIOMINX B CEOSI MCIOIB30BAaHUE Pa3IHMUHBIX
dbopM 3ammcu ymcna, yMEHHUE JeNaTh NPUKHUIKY, BBINOJHATH MPHOIMHKEHHBIC
BBIUMCJICHUS], OLIEHUBATh YUCIIOBbIE BbIpAaXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYYaroIIMMCs MHOYKECTBAa HaTypajibHbIX, ILEJbIX,
palMioOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4HCel. B KakaoM H3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleUu(UYECKUue 3aJaud M OINEpaluu: JEeJIeHHUE Haleno,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHaNIbHBIX M UPPAMOHATIBHBIX YHCEN, apu(pMETUUECKHE ONepaliu, a TaKkKe
U3BJICYCHUE KOPHSA HATYpalbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHIO KpPyra HCHOJIB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOXKHOCTSMU MX NMPUMEHEHHS Ul PELICHUs pa3iMuHbIX 3ajad
dbopMupyeTcsi IpeACTaBI€HUE O €IUHCTBE MATeMAaTUKU KaK Hayku U €€ pojiH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MHpA, IIMPOKO HCIOJIB3YIOTCA 0000IIeHue u
KOHKPETH3aIHS.

Jluaust «YpaBHEHHMSI W HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKECHHH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHHUs, MOCKOJIBbKY B KaXKJOM
paznene IlporpamMMmbl MpenycCMOTPEHO peLICHHE COOTBETCTBYIOMIMX 3afad. B
pesynbraTte oOydaromuecss OBIAAEBAIOT PAa3INMYHBIMH METOJAAMH  PEIICHUS
paloHaNIbHBIX, HWPPAIMOHATBHBIX, TOKA3aTENbHBIX, JOTAPUPMHUUECKHX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
colepkamx mnapametpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJb3YIOTCS MpH
UCCIIeIOBaHUM (PYHKIUI C MOMOIIBIO MMPOU3BOJHOM, MPU PEHICHUH MPUKIIaJIHBIX
3a]a4 W 3a7a4 Ha HaXOXKJIEHUE HauOOJBIINX M HAUMEHBIINX 3HAYCHUH (DYHKIINH.



Jlannast copep:karenbHas JTMHUS BKIIIOYAeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmymnam, mpeoOpa3oBaHus  PalMOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TAaKXKE BBIPAKECHUU,
coJlepKallluX CcTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
Marepuajia MPOUCXOJWUT  JajbHEWIEEe  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxaeHudd, pabOTBl ¢  CHUMBOJBHBIMU  (QoOpMamu,  MPECTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEPAaBEHCTB. Anre0Opa
npemyiaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7]a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKA HAYKH.

CopepxarenpHo-MeToauueckass JuHUAS «DyHKIMM W Tpa@UKW» TECHO
neperjeTaeTcs ¢ IPYyTMMH JIMHUSMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 33Ja€T MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTerneHHOoH,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUMU 7Sl pelleHUs 3aad U3 APYruX y4eOHBIX
IPEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHUE
ynensiercs: (popMHpOBaHUIO YMEHHUS BbIpakaThb (OpMyJamMH 3aBUCUMOCTH MEXKITY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. MaTtepuan 3Toi cojepKaTesIbHOW JIMHUN HalleJIeH Ha pa3BUTUE YMEHUM
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXKAaThb 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznu4Hoil dopme: aHATUTHYECKOW, Tpaduueckord u ciaoBecHoi. Ero m3yuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHHUS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHA.

CopepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPHUTh KPYyTI KaK MaT€MaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYIHBIX OOYyYaroIIUMCS, TaK KaK y HHUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduKu  CIOXHBIX (PYHKIMHN, OMPEAeNsITh WX HauOOJbIIMEe W HaUMEHBIINE
3HAUEHHUA, BBIYUCIATH MUIOMAAu (GUryp u oO0bEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpoleccoB. JlaHHas coaepkareinbHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJENEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOJAWTh HAWJIy4dllee pEHIeHUE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-?PKOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4€CKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTrO, (OPMaIbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAClO3HaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydarouuecs: y3HaIOT O
BBIJAIOLIUXCSl pE3ysbTaTaxX, IOJYYEHHBIX B XOJI€ Pa3BUTUS MATEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.



CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKECTBa M JIOTHKA)» BKIIOUYACT B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTEeMAaTHYECKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIPHOM MaTEeMAaTHKHU
U TpeasiaraloT Hau0oJiee YHUBEPCAJIbHBIM SI3bIK, OOBEIUHSAIONIMN BCE pa3Jieibl
MaTeMaTUKU M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
TUCIUIUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarImeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U HCIIOJIb30BATh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM TPU3HAKOM MaTE€MaTUKU KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJAOBAHHE ONPEIETEHHBIM
IpaBWJaM  TOCTPOCHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  JJIEMEHTaMHU
MaTEeMaTHYeCKONW JIOTUKH CIIOCOOCTBYET pPAa3BUTHIO JIOTHYECKOTO MBIIIICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJIEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITMPOBAHUS, KOTOpPHIE TMPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyallui, WCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOINIBIO afmapara airedopbl u
MaTEMaTUYECKOr0 aHalln3a, WHTEPIpPETAlMH TMOJYyYEHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOKIIBIN M3 Pa37eioB MPOTPaMMBI, ITOCKOJILKY BECh MaTepHal
y49eOHOTO Kypca IIMPOKO HCIIONB3YETCs I pelieHus MPUKIaaHbIX 3amad. [Ipu
pElIEHUN  pEabHBIX  NPAKTUYECKUX  3aj7ad  oOydaroniuecss  pa3BUBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaxXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000ImaTh M  KOHKPETHU3MPOBATh  MPOOJIEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3aaad
OpraHu3yeTcs B Ipollecce U3y4eHHs BceX TeM y4eOHOTo Kypca «Anredpa u Hayana
MaTEeMaTUYECKOTO aHATTU3a.

Ha wu3yuenue yueOHOro Kypca «AnreOpa M Hadajga MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble mnepuoanueckue npoou. [IpumeHeHue apoOelt W MPOIICHTOB st
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEIBLHOTO YHCIia U €ro cBoicTBa. [IpubnmxEéHHbIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXosAEeH (GOpMbI 3aMMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH U €T0 CBOWCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/JIbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUHN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOrOWJieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouwneHsl ¢  LEJIBIMHU
kodpdunmuentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BBIPAKEHUM, COACPIKAIIMX CTEIICHN U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.

[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.

Jlorapudmmueckue ypaBHCHHUSI. OcHOBHBIC METO/IbI pericHus
JorapuMHUYECKUX YPaBHCHHM.

OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemenne cucrem JMHEMHBIX ypaBHEHHMHW. Marpuna CUCTEMBbl JMHEHHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMU. lcciaegoBaHue TMOCTPOEHHOM MOJENHA C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

DOYyHKIUHN U TPAPUKH

@OyHkusA, crnocoObl 3amanus (QyHKIuM. B3auMHO o0OpaTHble (QYHKIMH.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HaKonocTosiHCTBA. YETHbIE M HeuéTHbIe pyHKuMH. [leproauyeckue
¢ynkuud. IIpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgpukoB GyHKIMMA 715 pelIeHUs] YpaBHEHUM.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOLECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauyaja MaTeMaTH4eCKOro aHaJIM3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJlaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoneuHo yObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOTrPEeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKJIATHOTO XapaKTepa.



HemnpepriBHble GyHKIIMM W WX CBOMCTBA. TOYKH pa3pbiBa. ACHMMOTOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIMHU. OnpeesneHue, reOMeTpUUECKU U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoOXecTBO, onepanvy HaJ MHOXECTBAMH M HMX CBOMCTBA. Jlnarpammsl
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIE YPAaBHEHMUS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, alropurMa EBkiuaa 1 penieHus
3a/1a4 B LIEJBIX YUCIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHrn U3 KOMIUIEKCHOTO uucia. [Ipumenenune
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYNHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO0p  KOpHEH  TPUTOHOMETPHUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHS] CUCTEM M COBOKYIMHOCTEH palMOHAIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 Pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OJYyYEHHBIX PE3YIbTaTOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne Meronbl pelieHUs ypaBHEHHMM W HepaBeHCTB. ['paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPH PEUICHUU 3a7ad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpuMmeHeHre MPOU3BOJHON K MCCIIEOBAaHUIO (PYHKIIMII HA MOHOTOHHOCTb U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
IPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJlaHHOTO (HOPMYJION UK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[Ipumenenue wHTErpajga A HAXOXKIACHUS ITUIOMIAACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WJI€HAa  POCCHUHCKOro  oOmiecTBa,  MPEACTaBICHHE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAUYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM T'PakKTaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPONJIOMY M HACTOSIIIEMY POCCHMCKOW MaTEMaTHKH, IIEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapojaa, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUW HAayKH U JEATEeIbHOCThIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1ay, PEIICHH, pacCyXI€HU, BOCIPUUMUNUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATH MaTEMaTHYECKHE 3HAHUS B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pPOBOE THUTAHHWE, COATAHCHPOBAHHBIA PEKUM 3aHITHUH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIIHLHOM JESITEILHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOoEeCCUOHANIBHOM  JESATEILHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON M COIMAIbHOM
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTUS M 3HAYUMOCTH ISl PA3BUTHS UMUBUIM3ALMHU, OBJAJECHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble ornueckue aeiicTBUI:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILIEHNS U CPABHEHHUSI, KPUTEPUHU ITPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUIX W YTBEPXKICHUSAX, MPeajaratb KPUTEPHUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUIN
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOpMHpOBaATh TMIOTE3Y, apryMEHTHUPOBATh
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyYIMpOBaTh OOOOIIEHMS W BBIBOJBI IO pe3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOILIECCA, A TAKKE BBIABUIATH
IIPEATIOIOKEHNS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIeHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (pOPMYIHPOBATH CY>KIEHHUS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYLIECTBY 00CYX1aeMOil TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATEILHON  pedJeKCHMM KaK  OCO3HAHMS
COBEPIIAEMBIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUM 3a]1ayH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOJIUTh OIINOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
NeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacrpeacisiTh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNMoBbIX (opMax paboThl (0OCyXaeHHsl, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[bI, OLICHUBATh
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy obydyenuss B 10 kjacce oOyyaromuics TOJYYHUT CIETYIONTUE
MPEAMETHBIE PE3yJIbTaThl IO OTACJIBbHBIM T€MaM pabouyell mporpaMmbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTEIBHBIX YUCEI, MOAYJIb AEUCTBUTEIIBHOTO YHCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIKEHHBIC BRIYUCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKUIKY H
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOJHO OMNEpUPOBATH TMOHATHUEM: CTEMEHb C LENbIM IOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMMOHATUEM: CTEIIEHb C PALlMOHAIBHBIM [TOKA3aTeNIEM;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHCIIOBOI'O apTyMEHTA;

OIEpUPOBATh MOHATUAMH: APKCHUHYC, APKKOCHHYC M apKTaHIE€HC YHCIIOBOrO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M APOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSAThH
JieJIeHe MHOTOWIEHa Ha MHOTOYJIEH ¢ OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISl peLIEHUs 3a/1a4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOMCTBA ompenenurens 2 X 2 g BBIYMCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPEAEIUTENH [UIsl PELIEHUsT CUCTEMbl JIMHEWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEWCTBHM C KOpHSAMHU i1 NpeoOpa3zoBaHUs
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUH, COJEPKAIINUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO ONEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, TOKa3aTelbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHSATUEM: TPUTOHOMETPUYECKOE YpaBHEHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IIOCTPOEHHBIE MOJIEIIN C MCIIOJIb30BAHUEM allllapara aiareopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEPUPOBATh MOHATUSAMU: OOJACTH OIpPENEICHUS] U MHOXXECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKIMHU C HATypajlbHbIM U LEJIbIM
nokasaresieM, rpaguk KOpHs N-Oi CTEeNeHW KakK (PYHKIMH OOpaTHOM CTENEHU C
HATypaJbHbIM I10Ka3aTeJIEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA M rpauKH, HCHOJb30BaTh MX TpapUKH AJs PELICHUS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU PEIICHUH 3a/lady U3 APYTHuX y4eOHBIX MPEIMETOB M pealbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpruuecKasi Iporpeccusi, TMHEHHbIN U
HKCMOHEHLIUAJIBHBIA POCT, (POpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTpPaHMYEHHBIC IOCIIEIOBATEIBLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (YHKIUS, HEMpEpbIBHAS Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISTH MPOU3BOJHBIE CYMMBI, MTPOU3BEACHUSA, YaCTHOTO U KOMIIO3HUIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH armapar Jjisl OMUCaHUsI pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAeTCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEIbCTBO, PABHOCHIIbHBIC
YpaBHEHUS U HEPABEHCTBA.

K xoniy obydyenuss B 11 kiacce oOy4aromuics TOJYYUT CIIETYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

CBOOOIHO ONEpUpOBaTh MOHATUSAMHU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen s pelieHus 3a1ad, IPUMEHSATh
anroput™ EBKknuza;

CcBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B PA3JIMYHbIX MO3UIIMOHHBIX CUCTEMaX CUHUCIICHMUS;

CBOOOIHO OINEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATH OTOOpP KOpPHEM TMpH pEUICHUU TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIEIACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYecKre U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHEHHMS, HEPABEHCTBA M HMX CHUCTEMBI [0 YCIOBHUIO 3a1a4H,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETpPUYECKHEe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

UCITIOJIb30BATh MPOU3BOIHYIO JIJISl UCCIIEIOBAHUS (DYHKIIMA HA MOHOTOHHOCTh
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAJHBIX, B TOM 4YHUCIE€ COLUHUAIBHO-DKOHOMUYECKMX, 3ajJadax, s
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpadukom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU TIOCKUX (PUTYp M 0OBEMBI TEJ C MOMOIIBIO HHTETPaIa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCcTBaMi MaTeMaTHIECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

MHOXeCTBO JeHCTBUTEIBHBIX YHCEIL.
Muorowiensl. PanimonanbHble ypaBHEHHS U
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUU

Oyukuuu U rpadpuku. CreneHHas GyHKIMS C
L[eJIBIM TIOKa3aTesieM

Apudpmernueckuilt KOpeHb N-0i CTEIEHH.
HppaumnoHnanbHble ypaBHEHUS

[TokazarenpHas pynkuus. [lokazarensHbie
ypaBHEHUS

Jlorapudmuueckast pyHKIUS.
Jlorapudmuueckue ypaBHEHHS

TpuronomeTpruyeckue BbIpaXeHUs U
ypaBHEHUs

ITocnenoBaTenbHOCTH U IPOTPECCHH
HenpepsiBabie pynkuuu. [IponszBoanas

[ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3AIIHS
3HAHHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4acoB

Bcero

24

12

15

10

18

22

10
20

136

KoHTpoJbHbIe
padoTshI

10

IIpakTH4eckue
padoThI

JIeKTPOHHbIE
(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchl



11 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB M TeM
NporpamMmbl

HccnenoBanue QyHKIMI ¢ TOMOIIBIO
MPOU3BOIHOMN

[lepBooOpa3Has u uHTErpai

I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA.
Tpuronomerpruyeckue HepaBeHCTBA

UppanmonansHble, MOKa3aTENbHbBIE U
norapuMUUecKre HePaBeHCTBA

KommnekcHeie uncna

HatypanbHble u 11ebie uncna

CucTeMBbl palroHaTBHBIX, HPPAMUOHATBHBIX
MOKa3aTeIbHBIX U JIOTapU(PMHISCKUX
ypaBHEHUH

3ana4yu ¢ napameTpamu

[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HAHUU

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

KoanuecTBo 4acoB

Bcero

22

12

14

24

10
10

12

16

16

136

KonTpoabHbie
padoTshI

10

IpakTuyeckue
padoThI

DJIeKTPOHHbIE
(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchbl






HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne
Tema ypoka
n/n
1 [[MHOkeCTBO, OnI€palii Ha/l MHOYKECTBAMHU
Y UX CBOWCTBA
2 Huarpammsl Ditniepa-Benna
3 IIpuMeHeHne TeOpETUKO-MHOKECTBEHHOTO
anapara Juis peleHus 3a1a4
Panronanenele uncina. OOBIKHOBEHHBIE U
4 JIeCATUYHbIE JPOOU, MPOLIEHTHI,
OecKOHEYHbIE IEPUOANYECKHE JPOOH
Pannonanehele uncina. OOBIKHOBEHHBIE U
5 JIeCATUYHbIE JPOOU, IPOLIEHTHI,
OeCKOHEUHbIEe IEPUOIUUECKUE IPOOH
6 [Tpumenenue apobeli U MPOLEHTOB 1JIs
pelIeHUs TPUKIaJIHbIX 3a71a4
7 [Tpumenenue apoOei U MPOLIEHTOB IS
pELIeHUs TPUKIaJIHbIX 3a71a4
8 [elictBuTenbHble yncia. PanmonansHble U
VppalOHaJIbHbIE YHCIIa
9 ApudmeTnueckue onepauu c
JIEHCTBUTEIIbHBIMU YU CIIAMH
10 Moaynb AEMCTBUTEIBHOTO YUCIIA U €70

CBOMCTBA

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl



11

12

13

14

15

16

17
18

19

20

21

[TpuOnm>xEHHBIE BBIYMCIICHUS, IIPaBUIIa
OKpPYIJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BBIYUCICHUN

OcHOBHEBIE MCTOJbI pCICHUA LCIIbIX U
JIPOOHO-PANMOHAIBHBIX YPABHEHUN U
HEPABEHCTB

OCHOBHBIE METO/IbI PEIICHHS LEIIBIX U
IpOoOHO-pallMOHATIBFHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METOIbI PEIICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

MHoro4JieHbl OT OJIHOM TEPEMEHHOM.
Jlenenne MHOro4JIeHa Ha MHOT'OUJIEH C
octaTtkoM. Teopema besy

MHorouseHsb ¢ eabIMA K0P PUITMEHTAMH.
Teopema Buera

Pemenue cucreM TMHENHBIX YPaBHEHUI
Pemrenne cucreM TMHENHBIX YpaBHEHUI
Martpuna CUCTEMBI IMHEWHBIX YPABHEHU.
Ornpenennurens MaTpULbl 2X2, €ro
T€OMETPUYECKHI CMBICIT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

IIpuMeHeHne onpenenuTes s PEIeHUs
CUCTEMBI JINHEWHBIX YPaBHEHUI



22

23

24

25

26

27

28

29

30

31

32

33

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU
Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI

KoHntpoinbhas pabdota: "PanronanbHbie
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JMHENUHBIX ypaBHEHUN"

OyHKIMS, CIIOCOOBI 3a/1aHus HYHKIUH.
B3anmuo oOpatnble pynkunu. Komnosunus
byHKIMI

['padux GyHKIIUN. DIEeMEHTapHBIC
npeoOpazoBanus rpapukoB GyHKINUN
OO6nacTp onpeneneHuss 1 MHOKECTBO
3HaueHu# QpyHkuuu. Hynu ¢pyHkum.
[TpoMexyTKH 3HaK OCTOSIHCTBA

YérHble U HEUETHBIE (PYHKIIUU.
[Tepuonuueckue Gpynkuuu. [Ipomexyrku
MOHOTOHHOCTH (DYHKIIMU

MakcuMyMbl 1 MUHUMYMBbI (PYHKIIMH.
Haubosnpiiee u HanMeHblIee 3HAYCHUE
(GYHKLINN Ha TPOMEKYTKE

Jlunelinas, kBagpaTudHas u IpoOHO-
TuHeHas GyHKuun

DJIeMEHTapHOE HCCIIEJOBAaHUE U
MOCTpoeHne TpaPUKOB ATUX PYHKITUN

DeMeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKIUH

CreneHn ¢ LIETIBIM ITIOKa3aTeneM. buaom



34

35

36

37

38

39

40

41

42

43

44

45

Hrrotona

CreneHn ¢ LIETBIM ITIOKa3aTeneM. buaom
Hrrotona

CrenenHast GyHKIUS C HATypaIbHBIM U
LEJILIM IToKa3aTeseM. E€ cBolicTBa U
rpaduk

KonTponbhas pabota: "Crenennas
¢bynkmus. E€ cBoiicta u rpaduk"
ApudmeTnueckuii KOpeHb HaTypaJbHOU
CTEIICHU U €ro CBOMCTBA
ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTEIEHU U €ro CBOMCTBA

[IpeoOpazoBaHus YUCITOBBIX BHIPAKEHUH,
COAEpKAIIMX CTENIEHU U KOPHU

[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
COJIepKaIIMX CTENIEHU U KOPHU
[TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH,
COZIEpKAIIUX CTEIIEHU U KOPHU
UppanmonansHble ypaBHeHUs. OCHOBHbBIE
METO/1bI PEMICHHS UPPALOHATBHBIX
yYpaBHEHUN

HppaunonaneHbeie ypaBHeHNs. OCHOBHBIE
METO/1bI PEMICHHS UPPALOHATBHBIX
ypaBHEHUU

Wppaunonansubie ypaBHeHUsl. OCHOBHBIE
METO/Ibl PEIICHUS] UpPAlMOHAIBHBIX
ypaBHEHUH

PaBHOCHIIBHBIE ITEPEXO/BI B PELICHUU



46

47

48

49

50

51

52

53

54

55

56

S7

UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCWIIBHBIE NTEPEXOABI B PELICHUH
UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIIbHBIE TTEPEXObI B PEIICHUH
UpPpaAlMOHATILHBIX YPaBHEHHM

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU
VUPPALMOHAIBHBIX YPABHEHUN

CaoiicTBa U rpaduK KOpHs N-Oi CTEHeHH
Kak (yHKIIMH 00paTHOW CTETIEHH C
HaTypaJIbHbIM I10Ka3aTeleM

CaoticTBa u rpaduK KOpHs N-Oi CTEHeHH
KaK (YHKIIMH OOpaTHOW CTEIICHH C
HaATypaJIbHbIM ITOKa3aTeleM

KonTponbnas pabota: "CsolicTBa u rpapuk
KOpHsI N-ol creneHu. MppanmonanbHele
ypaBHeHHUA"

CrerneHb ¢ pallMOHATIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNEM U
€€ CBOICTBA

[TokazaTenpHas GyHKIMS, €€ CBOWCTBA U
rpaduk

Hcnons3oBanue rpaduka QyHKIUN s
pelIeHusl ypaBHEHU I

Hcnonp3oBanue rpaduka QyHKINM 115
peLIeHUs ypaBHEHU I



58

59

60

61

62
63
64
65
66

67

68

69

70

71

72

[TokazaTtenbHbie ypaBHeHUs1. OCHOBHBIE
METO/IbI PEIICHUs TOKA3aTEIbHbBIX
ypaBHEHUH

[TokazaTtenbHbie ypaBHeHUs1. OCHOBHBIE
MCTOJbI pCHICHUA ITOKA3aTCIIbHBIX
ypaBHEHUI

[loka3zaTenbHblie ypaBHeHUs1. OCHOBHBIE
MCTOJbI pCHICHUA ITOKA3aTCIIbHBIX
ypaBHEHUI

KoHntpoinbhas padora: "[lokazarenpHas
¢byuknus. [TokasarensHble ypaBHeHUA"

Jlorapudm ymncna. CBoicTBa jJorapudpma
Jlorapudwm yucna. CoiicTBa norapudpma
Jlorapu¢m yucna. CoiicTBa iorapugpma
JlecATUYHBIE U HATypaJIbHBIC JTOTapH (MBI
JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI
[TpeoOpa3zoBanre BbIpaXeHU, CoepKaLUX
aorapudmsl

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAILINX
Jorapupmbl

[IpeoOpa3zoBanue BbIpaXeHH, coepKalux
Jorapupmbl

Jlorapudmuueckas pyHkuus, e€ cBOWCTBA U
rpaduk

Jlorapugmuueckas pyHKIus, €€ CBOHCTBA U
rpadux

Hcnonb3oBanue rpaduka GyHKIIUN 115
penieHusl ypaBHEHUI

N T



73

74

75

76

77

78

79

80

81

82

83

84

Hcnons3oBanue rpaduka QyHKIUN s
pelIeHHs ypaBHECHUI

Jlorapugmuueckue ypaBHeHus1. OCHOBHBIE
METO/bI peIIeHUs JTorapu(HMUIECKUX
ypaBHEHU I

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
METO/IbI PEIICHUS JOrapu(PMUUECKUX
ypaBHEHUI

Jlorapugmuueckue ypaBHeHusl. OCHOBHBIE
METO/bI pellieHus JJorapu(PMUIECKUX
yYpaBHEHUU

PaBHOCUIIBHBIE TIEPEXO/IBI B PELLICHUU
Jorapu(pMHUUECKUX ypaBHEHUH
PaBHOCUIIBHBIE TIEPEXO/IBI B PEILICHUT
norapu(MUUECKUX YpaBHEHUN
Konrtponbnas pabora: "Jlorapudmuueckas
¢ynkuus. Jlorapupmudeckue ypaBHeHUs"
CuHycC, KOCUHYC, TAHT'€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

ApKcuHYC, apKKOCUHYC U apKTaHT€HC
YKCIIOBOTO apryMeHTa

ApKCUHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,
OIpeEIIEHNE TPUTOHOMETPUIECKHUX
(YHKLUI YUCIOBOIO apryMeHTa



85

86
87
88
89

90

91

92

93

94
95
96
97
98
99
100

101

102

TpuronomeTrpuueckas OKpyKHOCTb,
ornpezesieHue TPUTOHOMETPUUECKHIX
(GyHKIIMI YHUCIOBOTO apryMeHTa

OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI
OcHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI
OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI
OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI

[IpeoOpazoBanme TPUTOHOMETPUUECKUX
BBIPAKECHUI

[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

[IpeoOpazoBanre TPUTOHOMETPUUECKUX
BBIPAKECHUI

Pelenue TpUroHOMETPUYECKUX YPABHEHUN
Pemenne TpuroHOMETpUYECKUX YpaBHEHUN
Pemenne TpuroHOMETpUYECKUX YpaBHEHUN
PelieHne TpUroHOMETPUYECKUX YPaBHEHUN
Pemenne TpuroHOMeTpUYECKUX YpaBHEHUN
PelieHne TpUroHOMETPUYECKUX YPaBHEHUN
Pemenne TpuroHOMeTpUYECKUX YpaBHEHUN

KonrponbHas pabora:
"TpUTrOHOMETPUUYECKNE BBIPAKEHUS U
TPUTOHOMETPUYECKHUE ypaBHEHUA"

ITocnenoBaTenbLHOCTH, CIIOCOOBI 3aJaHUs
rnocienoBareiibHocTel. Meton

N T T

e



103

104
105

106

107

108

109

110

111

112

113

114

115

116

MaTeMaTUYECKON MHIYKLINU

MOHOTOHHBIC M OTpPaHUYCHHBIC
MoCIIeI0BaTeNbHOCTH. VicTopus aHanm3a
OECKOHEUYHO MAaJIBIX

Apudmerndeckas mporpeccus
['eomeTpuyeckas nporpeccust

beckoHneuyHo yObIBaroIasi reoMeTpruiecKast
nporpeccust

CymMma 0eckOHEYHO yObIBarolIei
reOMETPUYECKON IPOrPECCUu

JIMHENHBIN ¥ YKCIOHEHUMAIIBHBIN POCT.
Yucno e. DopMyra CIOKHBIX MPOLEHTOB

JIMHENHBIN U DKCIIOHEHIMAIIBHBIN POCT.
Yucno e. DopMyna CIOKHBIX ITPOLEHTOB

Hcnonp3oBaHue Mporpeccuu ist perieHus
pealbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

KonTponbhas pabota:
"ITocnenoBaTenbHOCTH U TIporpeccun’”

HenpepbiBHbIE QYHKIIUN U UX CBOMCTBA
Touka pa3pbiBa. ACUMITOTHI IpadUKOB
byHKIMMA

CoiicTBa (hyHKIIMH HENPEPHIBHBIX HA
OTpe3Ke

CoiicTBa (hyHKIIMIA HEMPEPHIBHBIX HA
OTpe3Ke

MeTton MHTEpPBAIOB ISl PEIICHUS
HEPABCHCTB



MCTO[[ HHTCPBAJIOB JIA pCIICHUSA

117
HEPaBEHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

119 [TpumeHeHnEe CBONCTB HEMPEPBIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

120 IIpuMeHeHne CBOMCTB HENPEPBIBHBIX
(byHKUUH 1715 peleHus 3a1a4

121 [lepBast 1 BTOpast NpoU3BOIHBIC (PYHKIIUU

122 OnpeneneHue, reOMETPUIECKUNA CMBICI
MPOU3BOIHOM

123 Onpenenenne, GU3NIECKUN CMBICIT
MIPOU3BOAHOMN

124 YpaBHeHUe KacaTelIbHOU K rpaduKy
byHKIUN

195 YpaBHeHUe KacaTelIbHOU K rpaduKy
byHKIIMHN

126 [Tpon3BoIHBIE NIEMEHTAPHBIX (PYHKIUI

127 [Tpon3BoiHBIE 3NIEMEHTAPHBIX (GYHKLIUI

128 [TpousBoHasi CyMMBI, TPOU3BEACHNUS,
YaCTHOTO ¥ KOMITO3UIINH () yHKITHIA

129 [Tpon3BogHast CyMMBI, TPOU3BEAEHNUS,
YaCTHOTO Y KOMITO3UIINH () yHKITHIA

130 ITpon3BoHas CyMMBI, IPOU3BEAEHNUS,
YaCTHOT'O M KOMIIO3UIIMU (PYHKIUH

131 Kontponbnas padora: "[IpousBognas”

132 [ToBTOpeHue, 06001eHNe, CUCTEMATH3AIUS



133

134
135

136

3HaHui: "YpaBHeHus"

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A
3HaHui: "OyHkun"

HroroBasi KOHTpOJIbHAs paboTa
HToroBast KOHTpOJIbHAS paboTa

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

136

10



11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

IIpuMeneHne MPOU3BOTHON K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

IIpuMeneHne MPOU3BOTHON K
UCCIIeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

IIpuMeneHne MPOU3BOTHON K
WCCIIEeIOBaHMIO (PYHKIIHMH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[Ipumenenne npou3BOIHON K
UCCIIeIOBaHHIO (PYHKIIHH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
UCCIIeIOBaHUIO (PYHKIMHA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Mpou3BOHOM K
uccaeaoBaHuio GpyHKIUI Ha
MOHOTOHHOCTb U SKCTPEMYMBI

Haxoxmenne HanOoJIBIIETO U

HaVMEHBIIIETO 3HAYEHUS HENTPEPBIBHON

(GyHKIIMHM Ha OTpE3Ke

Haxoxneaue HauOOoJIbILIErO U




HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKLIMU Ha OTpe3Ke

Haxoxnenne HauOOJIBIIErO U
HAaUMEHBIIIETO 3HAUYCHUS HEPEPHIBHON
(GbyHKIMU Ha OTpe3Ke

10

Haxoxnenne HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAYCHUS HETPEPHIBHON
(GbyHKINK Ha OTpE3Ke

11

Haxoxnenune HanOobIIero u
HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHON
(GbyHKINU Ha OTpE3Ke

12

Haxoxxaenue HarOoIbIIero u
HaMMEHBLIEr0 3HaYEeHUs HEIIPEPhIBHOM
(GyHKIIMM Ha OTpe3Ke

13

[Ipumenenne npou3BOIHOM IS
HAaXO0XJICHUS HAaUJTy4IlIEro pelieHus B
MPUKJIAAHBIX 3a7a4ax

14

[Ipumenenne nponu3BOIHOM IS
HAaXO0XJCHUS HAaUJTy4IlIEro pelieHus B
MPUKIAIHBIX 3a7a4ax

15

[Tpumenenne npou3BOTHOM IS
onpeIelIeHUs] CKOPOCTU U YCKOPEHUS
mpolecca, 3aIaHHOT0 GOPMYIIOH UITN
rpaduKom

16

[IpuMeHeHne Mpon3BOHON IS
OIIpEJICJIEHUS] CKOPOCTH U YCKOPEHUS
npoiiecca, 3alaHHOTro (OPMYIION HITH
rpaduKom




17 Kommosurus ¢hyHKImit

18 Komnozunus GyHkiumit

19 Kommnosumus hyHkmmii

20 I'eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

91 I'eomerpuueckue oOpa3bl ypaBHEHUI Ha
KOOPJAMHATHOM INIOCKOCTH

99 Kontponbnas padota: "UccnenoBanue
(GyHKIHUH ¢ TOMOIIBIO TPOU3BOTHON"

93 [TepBooOpazHas, OCHOBHOE CBOHCTBO
MepBOOOPA3HBIX

24 [TepBooOpazubie AeMEHTAPHBIX (YHKIIUM.
[IpaBuiia Hax0X/1€HNS IEPBOOOPA3HBIX

o5 [TepBooOpazubie AeMEHTAPHBIX (YHKIIHA.
[IpaBuiia Hax0X/1€HNS IEPBOOOPAZHBIX

%6 NHurerpai. I'eoMeTpu4eCKUN CMBICI
WHTErpana

97 Brruucnenue onpenenéHHOro MHTerpana
o ¢opmyne HeroTona-JleiiOuuna

28 Brruucnenue onpenenéHHoro HHTerpana
o gopmysne HoroTona-JleliOnuna

29 [IpuMeneHnne uHTETpaIa ISl HAXOXKIACHUS
MJI0IA e TIIIOCKUX PUTyp

30 [IpuMeHeHue uHTETpaa sl HaXOXKIACHUS
00BEMOB r€OMETPUIECKHX TEI

31 [Tpumeps! pemeruit nuddepeHImarIbHbIX

YpaBHEHUH




[Tpumeps! pemennii qudQepeHraIbHbIX

32 .
yYpaBHEHHH
MaremaTruueckoe MOAECIMPOBAHUE

33 PEATBHBIX MPOLIECCOB C MTOMOIIBIO
mudQepeHIranbHbIX ypaBHEHUH

34 KonTponbnas pabora: "[lepBoobpasnas u
uHTerpan”

35 Tpuronomerpuveckue GyHKIUHU, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuieckue GyHKIUHU, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuieckne GyHKIUH, UX
CBOMCTBA U rpaduKu

38 Tpuronomerpuieckne GyHKIUH, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpuueckue GyHKIUU, UX
CBOICTBA U TpaduKu
OT100p KOpHEH TPUTOHOMETPUIECKUX

40 YpaBHEHUH C TOMOLIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

42 YpaBHEHU C IOMOIIbIO
TPUTOHOMETPHYECKOW OKPYKHOCTH

43 OT60p KOpHEHN TPUTOHOMETPUUECKHUX

YpPaBHEHUH € TOMOUIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemrenne TpuroHOMeTpU4ECKUX

44
HEPaBEHCTB

45 Perienue TpUroHoMeTpHUUECKUX
HEpPaBEHCTB

46 Perienue TpUroHoMeTpHUUECKUX
HEPaBEHCTB

47 Perrenne TpUroHOMETpHUYECKUX
HEPaBEHCTB
Konrpomnsnas padora: "['paduku

48 TPUTOHOMETPHUYECKUX (QYHKIIUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEeILICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEeILICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

51 OCHOBHBIE METOJIbI PEIICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

59 OCHOBHBIE METOJIbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEeILICHUS
Jorapu(MUYECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEeILICHUS
norapu(pMUUECKUX HEPABEHCTB

55 OCHOBHBIE METOJIBI PETICHUS
Jorapu(pMUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/TbI pEIICHUS




norapuMUYECKUX HEPABEHCTB

OcHoBHBIC MCTOJbI pCHICHUS

> UppanoHaIbHBIX HEPABEHCTB
58 OcHOBHbIE METOBI PELICHUS
UppalMOHANIbHBIX HEPABEHCTB
59 OcHOBHbBIE METOABI PELICHUS
UppalMOHANILHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
MppaMOHATLHBIX HEPABEHCTB
61 I'paduueckue METOIbI pELICHUS
UppaIMOHAIBHBIX YPaBHEHHHA
62 I'padmyeckue MeToabl pemeHus
UppalMOHATIBHBIX YpaBHEHUI
63 I'paduueckue MeTo bl peleHus
MOKa3aTeIbHBIX YPABHEHUIM
64 I'paduueckue METOIBI peIICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue METOIBI pELICHUS
JoTapu(PMUYECKUX YpaBHEHUM
66 I'paduueckue MeTOIbI peLICHUs
norapu(pMUUECKUX HEPABEHCTB
67 I'paduueckue MeTO bl peLIeHUs
norapu(pMUUECKUX HEPABEHCTB
I'paduueckue METOIBI pEIICHUS
68 MOKa3aTeIbHBIX U JIOTapU(YMUIECKIX
ypaBHEHUU
69 I'paduueckne MeTOaBI PEeIICHHS




MOKa3aTeIbHBIX U JOTapu(PMHISCKUX
ypaBHEHUU

70

I'padmyeckue MeToAbI pelieHUs
MOKa3aTeIbHBIX U Jorapu(pMUIECKUX
HEPABCHCTB

71

I'padmyeckue MeToAbI perieHUs
MMOKAa3aTeIbHBIX U JIOrapu(PMHIECKUX
HEPABCHCTB

72

Kontponbnas padota: "HpparnmoHalibHbIe,
[I0Ka3aTeIbHbIE U JIOTApU(PMUUECKHE
HepaBeHCTBa"

73

KowmriekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHUecKas (popMbl 3arucu
KOMILJIEKCHOTO YHUCIIa

74

KommnnekcHble uncna. Anrebpandeckas u
TpUTrOHOMETpHUecKasi pOPMBI 3aucu
KOMIIJIEKCHOTO YHUCIIa

75

Apudmernueckue onepanum ¢
KOMIUJIEKCHBIMU YU CJIaMHU

76

ApudmeTrrueckue ornepaum ¢
KOMIIJIEKCHBIMHU YU CJIaMU

77

N3o0pakeHne KOMIUJIEKCHBIX YHCes Ha
KOOPJMHATHOM TIOCKOCTH

78

I/I306pa)KeHI/IC KOMIIJICKCHBIX YHUCCJI Ha
KOOpI[I/IHaTHOﬁ IIIIOCKOCTH

79

®opmyna Myaspa. Kopuu N-oii ctenenun
13 KOMIUIEKCHOTO YHClIa

80

®opmyna Myaspa. Kopuu N-oii ctenenu




M3 KOMIIICKCHOI'O 4uCJjia

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YMCCJI OJIA

81 pemeHust GU3NYECKUX ¥ reOMETPUIECKUX
3a1a4

82 Kontponbnas padota: "KomrmiekcHbie
gucna"

83 HatypanbHble u 1ienbie uncna

84 HatypanbHble u Lienble uncia

85 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
IIEJTBIX YUCEIT

86 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJBIX YUCEIl

87 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH
nenbix yncen: HOJl u HOK

a8 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH
nensix yucen: HOJl u HOK

89 [TpuMmeHeHne MPU3HAKOB AETUMOCTH
LEJTBIX YUCEJI: OCTATKH 110 MOJIYITIO

90 [IpuMmeHeHne MPU3HAKOB AETUMOCTH
L[EJTBIX YUCEI: OCTATKH [0 MOIYJIIO
[TpuMeHEeHHEe TPU3HAKOB JICTUMOCTH

91 LETBIX YUCEI: anropuT™ EBkimnaa s
pelIeHus 3a/1a4 B LIEJIbIX YHCITaX

92 Kontponbras pabota: "Teopust menbix
yucen"

93 CucremMa ¥ COBOKYITHOCTh YPaBHEHHIA.

PaBHOCHIIBHEIC CHCTEMBI M CHCTEMBI-




CICOCTBUA

Cucrema 1 COBOKYITHOCTh ypaBHEHUII.
94 PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CIICACTBUSA

95 OCHOBHBIE METOZBI PELIECHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YPAaBHECHUI

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
96 COBOKYITHOCTEH MppaLMOHATbHbBIX
ypaBHEHUH

OCHOBHBIE METOBI PELIEHUS CUCTEM U
97 COBOKYTIHOCTEH IMOKa3aTeJIbHbIX
ypaBHEHUH

OCHOBHBIE METO/BI PELIEHUSI CUCTEM U
98 COBOKYITHOCTEH ITOKAa3aTEIbHbIX
ypaBHEHUH

OCHOBHBIE METOJIbI PEIICHHSI CUCTEM U
99 COBOKYITHOCTEH JIOTapu(hMUIECKUX
ypaBHEHUH

OCHOBHBIEC METO/IbI PEIICHHS CHCTEM U
100 COBOKYITHOCTEH JIoTapu(HMUIECKAX
YpaBHEHUI

[IpuMeHeHne cucTeM K pEeIEHUIO
MaTeMaTHYeCKUX 3aja4 U 3a7a4 u3

101 pa3IMYHbIX 00JacTei HayKH U pealbHOMN
KU3HU, HHTEPIPETALUs OTyYEeHHBIX
pE3yJIbTaTOB

[IpumeHeHne cUCTEM K PEIICHUIO
MaTeMaTHYeCKUX 3aa4 U 3a7a4 u3

102




pa3nuyHbIX 001acTeil HAYKH U peabHOM
YKU3HU, MTHTEPIPETALUs [0JTyYCHHBIX
pE3yJIbTaTOB

[IpumeHeHre HEPABEHCTB K PELICHUIO
MaTeMaTHUUYECKUX 3aa4 U 3a7a4 u3

103 pasIUYHBIX 00JIacTel HAYKH U peaIbHON
KHU3HU, UHTEPIPETaLns OTYy4EHHBIX
pe3yibTaToB
Kontposnbnas pabora: "Cucrtemsi

104 palMoOHAIBHBIX, UPPALIMOHATIBHBIX
MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX
ypaBHeHUI"

105 PanvonaneHbIE ypaBHEHMS C TapaMeTpaMu

106 PanmonansHbIe HEpaBEHCTBA C
napamMeTpamu

107 PanmonaneHble cucTEMBI C MTapaMeTpaMu

108 HppauunoHnanbHble ypaBHEHMS,
HEpaBEHCTBA C MapamMeTpamu

109 HppanmoHanbHbIe CUCTEMBI C
napamMeTpamu

110 IToka3zaTenbHbIE YpaBHEHUS, HEPABEHCTBA C
napamMeTpamu

111 IlokazarenabHbIE CUCTEMBI C TApaMeTPaMu

112 Jlorapudmuueckue ypaBHEeHUS,
HEpaBEHCTBA C TTapaMeTpaMu

113 Jlorapugmuueckie CUCTEMBI C

napameTpamu




114 TpuroHomeTpuuecKe YpaBHEHHUS C
napaMeTpamMu

115 TpuroHomeTpruyeckue HEPaBEHCTBA C
napameTpamu

116 Tpuronomerpudeckue CUCTEMBI C
napameTpamu

[TocTpoeHue u ucciaea0BaHUE
117 MaTeMaTHYECKUX MOJIEICH peaabHbIX
CUTYALIMI C IOMOUIbIO YPABHEHUH C

napameTpamu

HOCTpOCHI/Ie Hn UCCIICIOBAHUC
118 MAaTEMATHYCCKHUX MO,Z[CJICI‘/'I PCaJIbHBIX
CI/ITyaI_II/Iﬁ C IIOMOIIBIO CUCTCM ypaBHeHI/Iﬁ

C nmapaMeTpamMu

HOCTpOCHI/Ie N UCCIICOOBAHUC
119 MaTeMaTHYECKUX MoJAeIIei PCAIBbHBIX
CI/ITyaI_II/Iﬁ C IIOMOIIIbIO CUCTEM ypaBHCHI/Iﬁ

C mapaMeTpamMu

KonTtponbHas pabora: "3anaun ¢

120 .
napameTpamu

121 [ToBTOpenue, o6o0mEeH e,

cUCTeMaTu3anus 3HaHui: "YpaBHeHus'

122 [ToBTOpenue, 0600MIIEHNE,

cucTtemMaTusanus 3HaHuil: "YpaBHeHHs'

[ToBTOpenue, 060061IeHNE,
123 CUCTEMaTH3alys 3HaHU|: "Y paBHEHUSI.
Cucrembl ypaBHeHHI"

124 [ToBTOpenue, 060061IeHNE,




cucremaru3anus 3HaHuii: "HepaBeHncrsa'

[ToBTOpeHue, 06001IeHNE,

125
cucteMaTtu3aius 3Hanuii: "HepaBencrpa"
IToBTOpeHue, 00001IIEHNE

126 ’ ’
cucrtemaTtusanus 3Hanuii: "HepaBencrsa"
IToBTOpeHuEe, 00001IIEHNE

b b

127 cucteMaTtu3anus 3Hanuii: "[Ipon3BoaHas u
e€ mpuMeHeHue"
[ToBTOpeHue, 06001meHNE,

128 cucteMaTtu3anus 3Hanuii: "[Ipon3BoaHas u
e€ nmpuMeHeHue"
[ToBTOpeHue, 06001mEeHNE,

129 cucremarusanus 3HaHuii: "[IponsBogHas u
e€ npumeHeHue"
[ToBTOpenue, 06001IEHNE,

130 cucremMarn3anus 3HaHuii: "MHTerpa u ero
npuMeHenue"

131 [ToBTOpenue, 0600IIEHNE,
cucTeMaTu3aus 3Hanui: "OyHkiun"

132 [ToBTOpeHue, 060061IeHNE,
cucTeMaTu3alus 3HaHui: "OyHkuun"

133 [ToBTOpenue, 060061IeHNE,
cucTeMaTu3anus 3Hanuii: "OyHkuun"

134 Hrorosast koHTpopHAs paboTa

135 HToroBasi KOHTpOJIbHASA paboTa

136 [ToBTOpeHME, 0600MIIEHNE,

cUCTeEMAaTH3alusd 3HaAaHUN




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

10







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaTemartuka: anredpa 1 Havajla MaTeMaTHYECKOTO aHaIN3a, FTEOMETPHSI.
Anrebpa 1 Havasla MaTeMaThueckoro ananusa, 10-11 kmaccsl/ Anumos I11LA.,
Konsarun 10.M., TkaueBa M.B. u npyrue, AKIiuoHepHOE 00I1IECTBO
«3narensctBo «IIpocBemenue»

* MaTreMaruka: anredpa v Hayajla MaTeMaTUYECKOTO aHaIN3a, FEOMETPHSL.
AnreOpa v HavaJla MaTeMaTUYECKOro aHanu3a (B 2 yactsx), 10 kmacc/
Mopakosuu A.I'., Cemenos I1.B., Anekcanapona JI.A., Mapnaxaesa E.JI.,
AkrnonepHoe obmectBo «M3aaTensctBo «IIpocBemienne»

* MaTeMaruka: anredpa u Hadajla MaTeMaTHISCKOTO aHAIN3a, TEOMETPHSI.
Anrebpa 1 HavaJla MaTeMaTUYECKOro aHanu3a (B 2 yactsx), 11 kmacc/
Mopakosuu A.I'., Cemenos I1.B., Anekcannposa JI.A., Mapnaxaesa E.JI.,
AxkmmonepHoe obuiectBo «M3narensctBo «lIpocBemenuey.
METOANYECKHUE MATEPUAJIBI JIJISA YUUTEJIA
Meroanueckue pekomennanuu K yaeouuky 1. A. Anumosa, FO. M.

Konsruna, H. E. ®énoposoii

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET
1. Enqunas xosutexius iu@poBeiX 00pa3oBaTeIbHBIX PECYPCOB:

http://schoolcollection.edu.ru/



2. 1C-ypox: https://urok.1c.ru/

3. bubnmmoTteka rudpoBoro oOpazoBaTEILHOTO KOHTEHTA!

https://m.edso00.ru/863f8b56.

4. Sl-xmacc: https://www.vaklass.ru/

5. Mos wkodna: https://myschool.edu.ru/

6. Pemry EI'D: https://math-ege.sdamgia.ru/

7. Poccwmiickas anekTpoHHas 1mkoja: https://resh.edu.ru/



https://urok.1c.ru/
https://m.edsoo.ru/863f8b56
https://www.yaklass.ru/
https://myschool.edu.ru/
https://math-ege.sdamgia.ru/
https://resh.edu.ru/

