MHHHCTEPCTBO IPOCBEIIEHS POCCUICKON ®EIEPALIA
MHHHCTEPCTBO MPOCBeNeH s i HayKn YamypTekoii Peciy0nku
MyuuuunaiasHoe o6pasosanue "' MyHHINNATbHBIH OKPYT
Banesunckuii paiion Yamyprexoii PecnyOamxn'
MyHHIHIAILH0E Gl01KeTHOe 001eodpa3oBaTebHOE yIpeKaeHue
"BasesHHCKAs cpausia o6meobpasoBaTenbHas mioaa Ne2"
MBOY "Banesunckas cpeausisi mikoaa Ne 2"

PACCMOTPEHO COT'JTACOBAHO VTBEPXIEHO.
Ha 3acelaHHH . 3amecTHTENS AUPEKTOPA IO HHpeICTOB/{A
Nefaroruueckoro’ - . =: YBP /7
coseralIpukasNel4 ==~ i
oT 29 08.2024 ' ¢ %‘%{ :\
; JI. Branpicuna  1pHKasiy
oT «29»

_ PABOUAS TPOIPAMMA
¢ R Y DEuseey

yueGoro npeamera «AnreGpa H Hauajia MaTeMaTHIECKOTO aHaJIn3a.
YrayOieHHbIH yPOBEHbY

= mitst obyuatomuxces 10 — 11 kaccos

<.

noc. Baﬂesnﬁa, 2024 roa



MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBaloOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOro aHalih3a 3aKjia/IbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHUMAaHUsI OCHOBHBIX TEHJICHLIMIA pPa3BUTUSI 3KOHOMUKHU U OOIIECTBEHHOM KU3HU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTUMHU KOHCTPYKIMSIMHU aJreOpbl M MaTeMaTH4YeCKOro aHalv3a pa3BUBaET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHUHHOCTH, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKLIHUU U PacCyXJaTh JEAYKTHUBHO, HCIOJIb30BaTh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUDPYET
KpPEaTUBHOE U KPUTUUYECKOE MBILIJIEHUE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
WHTEpIpPETAlUN  TOJYYECHHBIX  PEHICHUM, 3HAKOMATCS C  IpUMEpaMu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBLAAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpPaMH.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBbHBIM BOCIUTATENIBHBIM MOTEHIIMAIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUMN
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NEeATEeTbHOCTH, TpeOyIomed TMPOJAOIKUTEIPHOW KOHIIEHTpAIMd BHUMAHUSA,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe Mmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTHYECKOTO
aHaJIH3a JISKUT JEATETHHOCTHBIN IPUHIIUI 00yUYEHUSI.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BbIUKCIEHUsD», « DyHKIMU U Tpadukny, «YpaBHEHUS U HepaBeHCTBay, «Hauaina
MaTeMaTU4YeCcKoro aHanu3a», «MHoXkecTBa U JIoOTMKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JHUHUM H3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
Jpyr Ipyra U MOCTETEHHO HACHIIIAsACh HOBBIMH T€MaMU U pa3nenaMu. J[aHHBIHI
y4eOHBI KypC SBISIETCA HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSET B cebe
coJlep)KaHMEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaAeBalOT Bc€ Oosee
HIMPOKUM MAaTEeMaTHYECKUM ammapaTroM, y HUX MOCJIeI0BaTeIbHO (HopMUpyeTcs u
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKyl0 MOJIeJh peaJbHOM
CUTYallUH, MPUMEHATh 3HAHUS, MOJYYCHHbIC MTPU U3YYEHUH Y4eOHOTO Kypca, JUis
peIIeHUsI CAaMOCTOSITETFHO CHOPMYIUPOBAHHON MAaTeMaTUYECKON 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111eT0 00pa3zoBanus. Ha ypoBHe cpeaHero o01iero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBBIE BBIpaXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypalbHBIX, IIEIbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My creuu(puyecKkue 3aJaud U ONepaluu: JeJIeHHe Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapss mocinenoBaTenbHOMY pacCHIMPEHUIO Kpyra HCIOJIb3YyeMbIX YHUCEN U
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3AIHSI.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte OoOydaromuecss OBIAAEBAIOT PAa3INMYHBIMH METOJAAMH  PEIICHHS
palMoHaNbHBIX, HpPPAaMOHAIbHBIX, TOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
colepkaimx mnapamerpel. [lodydeHHble yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCJEeIOBAHUM (DYHKIMI C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUHU MPUKIIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copepkarenbHas IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UppAIMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUHN, a TAKXKE BBIPAKCHHI,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QOopMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npemyaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCcKass JHHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUMU 7Sl pelleHUs 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (hOpMyJaMu 3aBHCUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeIbHON JTUHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznuyHoil dopme: aHaTUTHYECKOW, Tpaduueckor u cioBecHO. Ero m3yueHwue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPYTI KaK MAaT€MaTHYECKHMX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CNOXHBIX (YHKLUMMA, OMpEeAeNsiTh HX HauOONbIIMNE W HAUMEHBIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TmpoueccoB. JlaHHas coaepkareinbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CIocOOCTBYET pa3BUTHIO aOCTPakTHOTO, (OPMAbHO-JIOTHYECKOTO |
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAClO3HAaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O



BBIJIAIONTNXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEMaTUKHA Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOKeCTBa | JIOTHKA)» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIONINN BCE pa3/eibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MaTEeMaTHYCCKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKH U MCIOJIb30BATh €r0 JJisi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €U CTPOrOoCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO MBIILICHUS
0OyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHIECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJICIHPOBAHUS, KOTOpPHIE MPU3BAHbI
Ccroco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIENCH peanbHBIX
CUTyallWi, WCCIACAOBAHMS D3TUX MOJEIEH C TOMOIIBIO armapaTra aireOpbl H
MaTEMaTH4YeCKOT0 aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KAKIBIN U3 Pa3fIesioB MPOTPaMMBbI, IIOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M KOHKPETU3UPOBATh  MPOOJIEMY.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTcs B IPOIIeCcCe U3yUeHHUs BCeX TeM yueOHOTo Kypca « Anredpa u Hadasna
MaTEMaTUYECKOrO aHaJIU3a».

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



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 BHIUYMCICHUH.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

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 YHMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIBHBIC YpaBHEHMSI M ypaBHEHUs-CleACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOrOWJieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouwneHsl ¢  LEJIBIMHU
ko3 dunmenramu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIpAXKEHUH, COACPIKAIIMX CTETICHN U KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOJIbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI perieHus

Jorapu(pMUYECKUX YpaBHEHHIA.
OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MAaTpUllbl 2X2, €ro TreoMETPUYECKUH CMBICI W
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU 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.

@OyHkuuu U rpadpuku

@yHkus, crnocodbl 3agaHus (QyHKkIuU. B3auMHO oOpaTtHble (QYHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTkn MOHOTOHHOCTH (PYHKUMU. MaKCUMyMbl U MUHHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

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

CrenenHast GyHKIMS ¢ HATypajdbHBIM U 1I€JIbIM NOKa3zareneM. E€ cBolicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (QYHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHomeTpuyeckass OKPYKHOCTb, OIPEAEICHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

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

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl IOCIIEAOBaTENbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH MeOMETPUUYECKON
MPOrpecCrr. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Uncno e. @opmyia ClI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpaduxoB ¢yakiuil. CBoiicTBa (QyHKIMH HENpPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIEcKui U
buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOM K rpa@uKy (PyHKIHH.

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

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypanpHble n nensle yucina. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa s pemeHus
3a/1ay B LENbIX YHCIIAX.

Kommnekcuble uucia. Anredpavdeckass U TpUTOHOMETpuYeckas (OpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs1 PEIICHHs] PU3HUECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PellieHne TpUuroHoMEeTpuYecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UppaLMOHATBHBIX, TOKA3aTEIbHBIX U JOrapu(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 Pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxokaenue  HauOonblIero W HAaMMEHBLIErO0  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHs Mpolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

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

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

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOIIAAeH MiIockux ¢Guryp u
00BEMOB T€OMETPUUECKHUX TEIL.

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



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIE€HA  POCCHUHCKOro  OO0IIecTBa,  MPEACTAaBJICHUE O
MaTEeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NIaTPUHOTUHYECKOT0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOTUsX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HHI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (u3NYecKass aKTUBHOCTH), (PHU3NYECKOE COBEPIIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pa3uuHbIM  chepaM  NPOodEeCCUOHAIBHOM — JIESITEIBHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HAa TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa IKOJIOTUUECKUX MPpoOIieM, OpUCHTAIUS
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 HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypol Kak CpEICTBOM TIO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISIBJIAITh M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTEMaTUYECKHX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTh U  NPeoOpa3OBBIBaTh  CYXICHHUS:
YTBEPAUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, MpeiaraTb KPUTCPUU JJIs
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JenaTb BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHUKH, JIEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble ¥ OT NPOTUBHOTO), BHICTPAUBATh apryMEHTALIUIO, IPUBOJIUTH TPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

MPOBOJUTH CaMOCTOSITENIBHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENBLHO (POPMYJIHPOBATH OOOOIIEHUS M BBIBOJBI MO pPe3yJibTaTam
NPOBENEHHOTO  HAOJIOJIEHUs, HUCCIIEIOBAaHUS, OLIEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOILIECCA, A TAKKE BBIABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH Je(UUNTHI MHPOpPMALUU, JAHHBIX, HEOOXOAUMBIX JJI1 OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
(dbopM npeacTaBIEHNUS;

CTPYKTYPUpPOBAaTh MH(POpPMALIMIO, MPEICTABIATh €€ B pPa3IMYHbIX (PopMax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSATEIIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATH CYKACHUSI B COOTBETCTBUHU 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 IOJYyYECHHBIN pPE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

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

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTABJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1a4d, BEIOUPATh CIIOCOO pEIIeHUs C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATEILHON  pedJeKkcMr KaKk  OCO3HAHUS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIbCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOroBapuBaThCsA, OOCYXKJaTh TMPOIECC M Ppe3yJbTar padOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JACHCTBHS C JPYTMMHM YJE€HAMH KOMAaH]Ibl, OLICHUBATh
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy obOywenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
npeIMeTHbIe Pe3yJabTaThl MO OTAEIBHBIM TeMaM paboyeil mporpamMmbl yueOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

cBOOOJHO OIEpPUPOBaTh MOHATUSMU: palMOHATIbHOE YHCIO, OECKOHEYHas
nepuoanueckas ApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXKECTBa
pPALMOHAJIBHBIX U IEUCTBUTENIBHBIX YUCEN, MOAYJb ACHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHHUs NPUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOTKEHHBIC BIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CcBOOOZIHO OMEpUPOBATHh TOHATHUEM: CTEMEHb C IEJbIM [OKa3aTeseM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

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

CBOOOJTHO OIEPUPOBATH MMOHATUEM: CTEIIEHD C PALMOHAIBHBIM [TOKa3aTeNIEM;

CBOOOZHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

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

OIEpUpPOBaTh MOHATUAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

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

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypaBHEHWH, NPUMEHATh METOJ HWHTEPBAJOB I PELIEHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSAThH
JieJIeHre MHOTOWIEHAa Ha MHOTOYJIEH C OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPEACHUTENN JUIsl PELIEHUsT CUCTEMbl JIMHEWHBIX YpPaBHEHUU,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBHM C KOpHSIMHU Il MpeoOpa3oBaHUs
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE 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: TPUTOHOMETPHUUECKOE YpAaBHEHUE,
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 MOJEIIU C UCIIOJIb30BAaHUEM alllapaTa ajareopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QYyHKUUWA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEPUPOBATh MOHATUSAMU: OOJACTh OIpPENETCHUS U MHOXECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HauOOJblIEE W HaUMEHbIIEe 3HAaueHHEe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeIbIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMU C HATypajbHbIM U LEJIBIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HATypaJbHBIM MOKA3aTEeIIEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA M rpauKH, HMCIOJIB30BATh MX TpadUKU JJIs1 pEUIeHUs
YPaBHEHHU;

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

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEH MpHU PEIIeHUH 3a/lady U3 JPYruX y4eOHBIX MPEIMETOB U peanbHOU
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEZIOBATEIbHOCTEH, MOHOTOHHBIE M OTpPaHHYEHHBIC IOCIIEIOBATEIIbLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

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

cBOOOIHO OIEpUPOBaTh MOHATHEM: (YHKIUS, HETNpepbiBHAsS Ha OTpeE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

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

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUIM CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH anmapat Jijisl OUCaHUs pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAeTCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
YpaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenus B11 kjacce oOydYarouiuiics TOJYYUT CIIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

CBOOO/IHO ONEpUPOBaTh TMOHSATUSIMU: HATypalbHOE W LEJIOE YHCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK nHaTypasbHBIX 4Mcen s pelIeHus 3a1ay, IPUMEHSATh
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIC YMCIIA B Pa3IMUHBIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



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

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
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 PalMOHAIBHBIX, UPPAUUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKU€ 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, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBATh TOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopsl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

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

CTPOUTH TEOMETPUYECKHE oO0pa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

MCITIOJI30BATh MPOU3BOHYIO JIJIST UCCIIEOBAaHUS (DYHKIIUA HA MOHOTOHHOCTh
Y OKCTPEMYMBI;

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

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHsS Tpoliecca, 3aJaHHOro (QopMylion uim
rpaduKom;



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

HAXOJUTh IUIOUIA/IU TIOCKUX (PUTYp U 0OBEMBI TeJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIM3A.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumenoBaHnuepasieioB u
TEeMIIPOrpaMMBbl

MHOKeCTBO JIeHCTBUTEIIBHBIX
ypcesl. MHOrO4JIeHH!.
PanuonanbHble ypaBHEHUS U
HEpPABEHCTBA.
CucTeMbUTHHEHHBIX ypPaBHEHUM
Oyukuun u rpaduku. CreneHHas
GYHKIMS C LIeIbIM ITOKa3aTeneM
Apudmernueckuil KOpeHb N-oi
CTEIICHU.
HppauronanbHbleypaBHEHUS

KoanuecTrBouacoB

Bcero

24

12

15

KonTposbHbIepadoThI

IIpakTnyeckuepadoTHI

JJIeKTPOHHbIE

(undposbie)
o0pa3oBaTe/ibHbIepecypChl

[TokazarenpHaspyHKIIHS.
[Toka3arenbHbIEypaBHEHHUS
JlorapudmuueckasipyHKIHs.
JlorapudmuueckreypaBHEeHUS

TpUroHOMETPHUYECKUEBBIPAKEHHS
U YpaBHEHUS

10

18

22

ITocaenoBaTenbHOCTH U
MIPOTPECCUH
HenpepbiBHBIED YHKIINH.
[IpousBoaHas

10

20

[ToBTOpenue, 06001ICHNE,
CUCTEMAaTHU3alUsI3HaHUN




OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

136

10



11 KJIACC

KosnyecTBouyacon JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u
n/m - TeMIpOrpamMMmbl Bcero KonrpoabHbiepagorsl  [IpakTudecknepadors (unposLic)
o0pa3oBaTeIbHbIEPeCyPChI
1 Uccnenosanue Q)yHKuI/H:”I c 29 1 0
TIOMOIIIBIO TIPOU3BOTHON
2 [lepBooOpa3Hast u MHTETpA 12 1 0
['paduiky TPUTOHOMETPHYECKHIX
3 byukuii. TpuroHomerpuueckue 14 1 0
HEPABCHCTBA
HppanuoHaibHbIe,
4 MOKa3aTeNbHbIE U 24 1 0
norapudMuuecKre HepaBeHCTBA
KomMrnekcHpieuuncia 10 0
HatypanbHble u 1ienbieuncia 10 0
Cuctembl paluoOHAIbHBIX,
-, UppaIMOHAITBLHBIX 12 1 0
NOKa3aTeIbHBIX U
JOTapU(PpMHUECKUX YPaBHEHUMN
8 3aaun ¢ mapaMeTpamu 16 1 0
9 [ToBTOpeHwme, O606IJ_IGHE/IC, 16 2 0
CUCTeMaTH3aII3HAHUT
OBIIEE KOJIMYECTBO YACOB I10 136 10 0
I[MTPOI'PAMME







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne KouanuecrBouyacos
Haraunsy JIeKTPOHHBbIeNU(PPOBHICOOPA30BA
n  Temaypoxka Be Kourpoubnbie  IIpakrnuyecku
YeHUus TeJbHbIePeCcypChl
/ ero  paboThI epaboThI
n
1 MHO03k€ecTBO, Onepauy Hal 1 0 0
MHOKECTBAMU U UX CBOMCTBA
2 HuarpammbiDitniepa-Benna 1 0 0
[IpuMeHeHne TeopeTHKO-
3 MHOYXECTBEHHOT'O arapara Jjs 1 0 0
petieHus 3aaa4y
PanumonansHble yncna.
4 OOBIKHOBEHHBIC U JICCITUIHBIC 1 0 0
JpoOH, TIPOLIEHTHI, 0ECKOHEUHBIE
MEPUOIUUECKHIE TPOOH
PannonaneHblie yncna.
5 OOBIKHOBEHHBIE U IECSITHIHBIC 1 0 0
JpoOu, TIPOLICHTHI, 0ECKOHEUHBIE
MePUOIUYECKHE TPOOH
5 [Tpumenenue apoOeii u NPOIIEHTOB 1 0 0
JUTSL pelLIeHUs PUKIIAIHBIX 3a/1a4
7 [Ipumenenue npoOeit U IPOIEHTOB 1 0 0
JUTSL pellieHUs PUKIIAIHBIX 3a/1a4
8 JlericTBUTEIBbHBIC YHCTIA. 1 0 0
PanmonansHbIe U




UppalOHaJIbHbIE YHCIIa

10

ApudmeTnueckue onepanuu c
JIEHCTBUTEIbHBIMU YU CIIAMU

Monyiib 1€MCTBUTEIBHOTO YUCTIA U
€ro CBOMCTBa

11

[TpuGnuxEHHbIC BEIYNCIICHUS,
IIpaBUjIa OKPYIJICHHUs, IPUKUIKA U
OLICHKA pe3yJIbTaTa BbIUMCICHUN

12

13

14

OCHOBHBIE METO/IbI pELICHUS
LEJBIX U APOOHO-pAIMOHAIBHBIX
YpaBHEHUH U HEPABEHCTB
OCHOBHBIE METO/IbI pELICHUS

HENBIX U APOOHO-PAlMOHATBHBIX
YpaBHEHUH U HEPABEHCTB
OCHOBHBIE METO/IbI pELICHUS

OCIIBIX U I[pO6HO'paI_II/IOHaJ'IBHBIX
ypaBHeHI/Iﬁ 1 HCPABCHCTB

15

MHoOroueHs! OT OJJHOMI
nepemMeHHou. Jlenenue
MHOTr'OYJIEHA HA MHOTOYJIEH C
ocratkoM. Teopemabesy

16

MHorouseHsl ¢ HeIbIMUA
koa¢ppunmentamu. Teopema Buera

17

18

PemenuecucreMnmHeiHbIX ypaBHE
HUU

PemenuecucreMnmHeiHbIX ypaBHE
HUU

19

Marpuiia CUCTEMBI TUHEUHBIX




20

ypaBHeHui. Onpenennurens
MaTpHIIbl 2%X2, €ro
T€OMETPUUYECKHI CMBICT U
CBOMCTBA; BBIUUCIICHUE €TI0
3HAYCHUS

Onpenenurens MaTpuLpl 2X2, ero
T€OMETPUYECKUI CMBICI U
CBOWCTBA; BBIYHCIICHHUE €TO
3HAYCHUS

21

[Ipumenenue onpenenutens s
peLIeHUs CUCTEMBI TMHEUHBIX
YpaBHEHUN

22

23

24

25

Pemenne npukiiagHeIx 3a1a4 ¢
ITOMOIIBIO CUCTEMBI JINHEWHBIX
ypaBHEHUU

Pemenue npuknaaHeix 3amau ¢
ITOMOUIBIO CUCTEMBI IMHEUHBIX
ypaBHEHUH

KonTponbhas pabota:
"PanrionanbHble ypaBHEHHS U
HEpaBEHCTBA.
CHuCTeMBUTMHEHHBIXYPaBHEHUN "

OyHKIHS, CIIOCOOBI 3aJaHUS

¢ynkunu. Bzaumao obpaTHbie
¢ynkunu. KomnosunusadyHkumii

26

I'paduk PpyHkunu. dnemMeHTapHbIe
npeoOpa3zoBanus TpadUKoB

byHKIII




27

OO6uacTh ornpeieNIeHus 1
MHO>KECTBO 3HaU€HUN (yHKIUH.
Hymu pynkmuu. [TpoMexyTku
3HAaK MMOCTOSIHCTBA

28

Ué&rHple 1 HEYETHBIE (PYHKITHUH.
[lepuonnyeckue pyHKIUU.
[TpoMeKyTKUMOHOTOHHOCTU (D YHKIT
uu

29

MaxkcuMyMbl 1 MUHUMYMBI
¢ynkunu. Haubonbmee u
HaMMEHbIIIee 3HAaYeHUE (PYHKIIH
Ha IPOMEXKYTKE

30

31

32

JInnelinas, kBagpaTuyHas U
IpoOHO-NMHENHas QYHKIUU
DeMeHTapHOe UCCIeI0BaHue U
HOCTPOEHHE TPAPUKOB ITUX
byHKIMI

DeMeHTapHOe UcCciel0BaHue U
HOCTPOEHHE TPAPUKOB ITUX
byHKIII

33

CrerneHb ¢ [edbIM IToKa3aTeIeM.
bunoMm Herorona

34

35

CrerneHn C LETBIM IT0Ka3aTEIEM.
bunoMm Herorona

CrenenHast GyHKITHUS C
HATypaJbHBIM U 1EJIbIM
nokasaresieM. E€cBoiicTBa u

rpaduk




36

KonTtponbnas padora: "CreneHnas
dbynaknus. E€ colicTtBa u rpadguk”

37

38

39

Apudmernueckuit KOpeHb
HAaTypaJIbHOM CTEIIEHU U €T0
CBOMCTBA

Apudmerndeckuii KOpeHb
HATypaJIbHOM CTETIEHU U €ro
CBOMCTBA

[TpeobpazoBaHus YHCIOBBIX

BBIPAXECHHH, COIEPIKALUX CTEIIEHU
U KOpHU

40

[IpeobpazoBanust YMCIOBBIX
BBIPKEHUI, COJIEPKAIUX CTCIICHU
U KOpHU

41

[TpeobpazoBaHus YHCIOBBIX
BBIPAXKEHUM, COJIEPHKAIUX CTEIICHU
Y KOpHUA

42

43

44

HppanmoHanbHble ypaBHEHUS.
OcCHOBHBIE METO/IbI PELLICHUS
UpPpalMOHATIbHBIX YPAaBHEHHM

WppanmonansHble ypaBHEHUS.
OcHOBHBIE METO/BI PELLIEHUS
UppalMOHATILHBIX YpaBHEHUN

WppanmonansHble ypaBHEHUS.
OcHOBHBIE METO/BI PELLIEHUS
UppalMOHATILHBIX YPaBHEHUN

45

PaBHOCHIIbHBIE TTIEpEXOBI B
peLIeHUH UPPALUOHATIBHBIX




ypaBHEHU I

46

47

48

PaBHOCHIIBHBIE IEPEXO/BI B
PCIICHNHU UPPALIUOHAIBHBIX
ypaBHEHUI

PaBHOCHIIBHBIE ITEPEXO/bI B
pELICHUH UPPaLMOHATIBHBIX
YpaBHEHUN

PaBHOCHIIBHBIE TTEPEXO/IBI B
pELICHUH UPPaLMOHATIBHBIX
YpaBHEHUN

49

CgoiicTBa u rpaduk KOpHS N-0if
CTETIeHU KaK (yHKIIUU 0OpaTHOM
CTEIICHHU C HATYpAJIbHBIM
nokKasaresieM

50

CaotlicTBa U rpaguK KOpHs N-oi
CTEeNeHM KakK (QyHKIMH 0OpaTHOU
CTETIEHU C HATYPaJIbHBIM
MIOKa3aTeseM

51

52

53

KonTtponbHnas pabora: "CBoiicTa u
rpaduk KopHs N-0i1 cTeneHu.
HppaunoHanbHbleypaBHEHUS "

Crenens ¢ pallMOHATbHBIM
IOKa3aTeJIEM U €€ CBONMCTBA

Crenens ¢ pallMOHATbHBIM
IOKa3aTeJIEM U €€ CBOMCTBA

54

CreneHb C paliMoOHaIbHBIM
IIOKa3aTejieM U €€ CBOICTBA

55

[Toxa3zaTenbHast QyHKIM, €€




CBOWCTBA U TpaduK

Hcnonb3oBanue rpaduka GpyHKIuu

%6 JUISl peLLICHUs] YPABHEHUHN

57 Hcnonb3oBanue rpaduka GpyHKIuu
JUIs PELIeHUs] ypaBHEHUI
IToka3arenbHble ypaBHEHHS.

58 = OcHOBHBIEC METO/IBI pEIICHUS
[OKa3aTeIbHbIX YpaBHEHUN
[Toka3arenbHble ypaBHEHHS.

59  OcHOBHBIE METO/IBI pEIICHUS
IIOKa3aTEJIbHBIX YPaBHEHHUU
[Toka3zarenbHbIC ypaBHEHHUS.

60  OcHOBHBIE METO/IbI pEIICHUS
ITOKa3aTeJIbHBIX YPaBHEHHUU
KonrtpomnsHas padora:

61 "Tloka3arenbHas QyHKIUA.
[ToxazarenbHble ypaBHEHUS'"

62 Jlorapudmuncna.
CaoiicTBanorapudma

63 Jlorapudmuncna.
CsaoiicTBanorapudma

64 Jlorapugmuucna.
CgoiicTBanorapugma

65 Hecatuunbie u
HaTypalbHbBIETOTapru (MBI

66 JlecsiTuunbie U
HaTypajbHbleIorapu(Msl

67  IlpeoOpa3zoBaHUEBBIPAKCHHIH,




COZePKALTUXIOTaAPHUPMBI

68

69

[IpeoOpazoBaHHEBBIPAKECHUA,
COZePKALTUXIOTaAPHUPMBI
Jlorapudmudeckas hpyHKIm, €€
CBOIicTBa U rpaduk

70

[IpeobpazoBaHneBbIpAKEHUH,
COJePIKALTUXIOTaAPHUPMBI

71

72

Jlorapudmuueckas pyHkius, e€
CBOWCTBA U TpapuK

Hcnonws3oBanue rpaduka GyHKIUU

JUTSI pEIIeHUs YpaBHEHUN

73

74

75

76

Ucnonp3oBanue rpaduka GpyHKIun

JUISl peIIEHUs] YPABHEHUHN

Jlorapugmuueckue ypaBHEHUs.
OcHOBHBIE METOIbI PELLIEHUS
Jorapu(pMUUECKUX ypaBHEHHUH

Jlorapugmuueckue ypaBHEHUS.
OcHOBHBIE METO/BI PELLICHUS
JorapupMHUUECKUX ypaBHEHUH

Jlorapudmuueckre ypaBHEHUSI.

OcHOBHBIE METO/BI PELLIEHUS
JOrapupMHUUECKUX ypaBHEHUI

77

PaBHOCHIIBHBIE TIEpEXO/IBI B
pelIeHnH JorapupMuuecKux
ypaBHEHUU

78

PaBHOCHIBHEBIE nepexoanl B
pelIeHnt JorapupMuuecKux
ypaBHEHU M




79

KonTtponsHas pabora:
"Jlorapudmuueckas ¢yHKIIHS.
Jlorapudmudeckue ypaBHeHHS"

80

81

82

CuHyc, KOCUHYC, TAHT€HC U
KOTAHT'€HC YHCIOBOTO apryMeHTa
CuHyc, KOCUHYC, TAaHTCHC
KOT@HT€HC YHCIIOBOTO apryMeHTa
ApKCHHYC, apKKOCHHYC U
apKTaHIeHC YUCIIOBOTO apryMeHTa

83

84

85

86

ApKcuHYC, apKKOCUHYC U
apKTaHI€HC YKCIOBOI0 apryMeHTa
Tpuronomerpuueckas
OKPYXHOCTB, OIIPENIETICHHUE
TPUTOHOMETPUUECKUX (PYHKIIMH
YHCIIOBOTO apr'yMEHTa

Tpuronomerpuueckas
OKPYXHOCTB, OIIPENIETICHHE
TPUTOHOMETPUUYECKUX (YHKLUH
YHCIIOBOTO apryMeHTa

OCHOBHBIETPUTOHOMETpHUUYECKHEDPO
PMYJIBI

87

OCHOBHBIETPUTOHOMETpHUUECKHEO
PMYJTBI

88

89

OcHOBHBIETPUTOHOMETpHUUYECKHEDPO
PMYyJIBI
OcHOBHBIETPUTOHOMETpHUUYECKHE(PO
PMYJIbI

90

[TpeoOpa3oBaHUETPUTOHOMETPUIEC




KMXBBIPA)KCHUI

91

92

ITpeoOpa3oBaHUETPUTOHOMETPUYEC
KMXBBIPA)KCHUI

[TpeoOpazoBaHUETPUTOHOMETPUYEC
KUXBBIpOKECHUI

93

[Ipeobpa3oBaHUETPUTOHOMETPHUYEC
KMXBBIPAXKCHUN

94

95

PemiennerpuronomMeTpuyecKuxypa
BHEHUI

PemenneTpuronomMeTpudecKuxypa
BHEHUH

96

97

98

Pemennerpuronomerpuyeckuxypa
BHEHHUN
Pemenuerpuronomerpuyeckuxypa
BHEHHUH
Pemenuerpuronomerpuyeckuxypa
BHEHU

99

10

10

Pemennerpuronomerpuyeckuxypa
BHEHUI

Pemenuerpuronomerpuyeckuxypa
BHEHUU

KonTtponbhas pabora:
"TpUroHOMETpUYECKUE
BBIPAXKECHUS U
TPUTOHOMETPUUECKHUE ypaBHEHUS"

10

ITocnenoBaTeNbHOCTH, CITOCOOBI
3aJaHusl IOCJIEA0BATEILHOCTEMN.
Metoa MmaTemMaTuuecKon




WHIYyKIUU

10

10

MOHOTOHHBIE U OTPaHUYEHHBIE
IIOCJIEI0OBATEIbHOCTH. McTopus
aHanm3a 0ECKOHEYHO MaJIbIX

ApudmeTnueckasnporpeccus

10

I'eomeTrpuueckasporpeccus

10

10

beckoHeuyHOYOBIBAIOIIASTEOMETPH
YeCKasIpOrpecCcus

CymMa 6eckOHEeuHO yObIBaroIei
reOMETPUYECKON IPOrPeCcCUu

10

JInHelHbI 1 DKCIOHEHIIUATIbHBIHI
poct. Uucno e. Dopmyiia CI0KHBIX
IIPOLIEHTOB

10

11

11

11

JIMHEWHBIN 1 SKCIOHEHITHATbHBII
poct. Uucno e. ®opmyiia CI0KHBIX
MPOLEHTOB

Hcnonp30BaHue Iporpeccuu s

PEeIICHMA pCaJIbHBIX 3a1a4
NPUKJIAJIHOTO XapakTepa

KonTponpHas padora:
"ITocnenoBaTeILHOCTH U
nporpeccun"

HenpepbiBHBIC QYHKITUN B HX
CBOMCTBaA

11

Touxka pa3pbiBa. ACUMIITOTHI
rpa¢gukoB QpyHKITHI




11 CoiicTBa (yHKIMH HETIPEPBIBHBIX

4 Ha OTpE3Ke

11 CoiicTBa (yHKINH HETIPEPBIBHBIX

5 Ha OTpE3Ke

11 MeToa UHTEpBAJIOB JJI PEIICHUS

6 HEPaBEHCTB

11 MeToa HHTEPBAJIOB ISl PEIICHUS

7 HEPaBEHCTB

11 MeTtoa UHTEPBAJIOB ISl PEILICHUS

8 HEPaBEHCTB

1 [IprmeHeHue CBOMCTB

9 HENPEPBIBHBIX PYHKIUN AJIs
peleHus 3a1a4

12 [IprMeHeHne cBOWMCTB

0 HENPEPBIBHBIX PYHKIUN AJIs
peleHus 3a1a4

12 = TlepBas u BTOpasi MpOU3BOTHBIE

1 byHKIUN

12 Onpenenenue,

) reOMETPHUIECKUHCMBICITTPOU3BOIH
on

12 Omnpenenenue,

3 (U3UIeCKUHCMBICIITTPOU3BOTHOM

12 YpaBHEeHHE KacaTeIbHOU K

4 rpaduxy GyHKINUN

12 VYpaBHeHUE KacaTeIbHOU K

5 rpaduky GyHKIIHIH

12 = IlpousBoaHBIEAIEMEHTAPHBIX(DYHK




6 1005071

12 [Tpon3BogHBIEIEMEHTAPHBIX PYHK 1 0

7 1805051

12 [Ipon3BoHAs CYyMMBI,

3 MIPOU3BEICHUS, YACTHOTO H 1 0
KOMITO3HITHU () YHKITHHA

12 [IponsBoHas cymMmBl,

9 MIPOU3BEICHHUS, YACTHOTO M 1 0
KOMIO3UIINHU (PYHKIIHIA

13 [IponsBoHas cymMmBl,

0 NPOM3BEACHUS, YACTHOTO U 1 0
KOMITO3UIUH (PYHKITHIA

13 = KontponbHaspabora: 1 1

1 "IIpousBoHas"

13 [ToBTOpenwue, 06001IEHNE,

5 CHUCTEeMaTH3alMsl 3HaHUI: 1 0
"VpaBHenus"

13 [ToBTOpenue, o6odIIEHKE,

3 CHCTeMaTH3aIns 3HAHMI: 1 0
"OyHkuun"

13

4 HToroBaskoHTposIbHasgpaboTa 1 1

13

5 HroropaskoHTpopHaspaboTa 1 1

13 [ToBTOpeHme, 0600MIEHNE, 1 0

6 cUcTeMaTu3alusI3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOIT'PAMME




11 KJIACC

Ne KosanyecrBoyacos
Haranzy JIeKTPOHHBbIeHU(POBHICOOPa30OBa
n  Temaypoka Be Konrpoubnbie  IIpakTuyeckue
YeHU A TeJIbHbIepPeCypChI
/ ero  padoTbl padoThI
n
[IpumMeHeHne TpoU3BOIHOM K
UCCIIeIOBAaHUIO (PYHKIMIA Ha 1 0 0
MOHOTOHHOCTH U OKCTPEMYMBI
[IpumMeHeHne TpoU3BOIHOM K
UCCIeIOBaHMIO (PYHKIIMH Ha 1 0 0
MOHOTOHHOCTb U SKCTPEMYMBI
[IpuMeHeHne Mpon3BOHOM K
UCCleIOBaHUIO (PYHKIMH Ha 1 0 0
MOHOTOHHOCTb U SKCTPEMYMBI
[IpuMeHeHne Mpon3BOHOM K
WCCIIEIOBAaHHIO (PYHKIMIA Ha 1 0 0
MOHOTOHHOCTH M SKCTPEMYMBI
[IpuMeHeHne Mpon3BOJHOM K
WCCIIeIOBAaHHUIO (PYHKIMIA Ha 1 0 0
MOHOTOHHOCTh B SKCTPEMYMBI
[IpuMeHeHne MpOU3BOJHON K
UCCIIeIOBaHUIO (PYHKIMH Ha 1 0 0
MOHOTOHHOCTh B 9KCTPEMYMBI
Haxoxxnenne HanOoJIbIIero u
HAaMMEHBIIETO 3HAYCHUS 1 0 0
HENpepbIBHON (PYHKIINHU HA




OTpe3Ke

10

11

12

13

Haxoxnenune HanOompIIero u
HAaMMEHBIIETO 3HAYCHUS
HEeNpepbIBHON (YHKIINU HA
OTpe3Ke

Haxoxnenune HanOombIIero u
HaMMEHbBIIETO 3HAYCHHS
HETpEepbIBHON (PYHKIINU HA
OTpe3Ke

Haxoxnaenue HaubombIero u
HAaUMEHBIIIETO 3HAUCHUS
HenpepbIBHON (DYHKIIUU HA
OTpe3Ke

Haxoxxnenne HaunOobIIero u
HAaUMEHBIIIETO 3HAYEHUS
HenpepbIBHON (GYHKLIMHU HA
OTpe3Ke

Haxoxxaenne HanOoIbIIErO U
HalMEHBIIETO 3HAYCHUS
HenpepbhIBHON (DYHKITUU HA
OTpe3Ke

[Tpumenenne npou3BOTHOM IS
Hax0JIeHUS HAWJTy4lIero
pelieHus B MpUKIAIHBIX 3aa4ax

14

[Ipumenenne npou3BOTHOM IS
HaxO0KJICHUS HAWJTY4IIeTro
perieHus B MPUKIIAIHBIX 3aadax

15

[Ipumenenne npou3BOIHOM IS




OTIpeIeNIEHUs] CKOPOCTH U
YCKOPEHHS Tpoliecca, 3aIaHHOTO
dhopmynoit uiu rpagukom

[IpuMeHeHne Npou3BOJHON IS
OIIpEIEJIEHUs] CKOPOCTH U

16 YCKOpEHHUS Ipoliecca, 3a1aHHOTO 1
dbopmyoit unu rpadpukoM

17 KommozutusdyHkmi

18 Komnozunusdyuxuit

19  KommnozunuspyHKuui
I'eomerpuueckue oOpassl

20 ypaBHEHU Ha KOOPJIWHATHOM 1
IJIOCKOCTH
I'eomeTpuueckue o6passl

21 YPaBHEHUI Ha KOOPANHATHOU 1
IJIOCKOCTH
KonTponsnas pabora:

22 "HccnenoBanue QyHKIHIA ¢ 1
TTOMOIIIBIO TTPOU3BOAHOM"
[TepBoobpaznas,

23 OCHOBHOECBOWMCTBOIIEPBOOOPA3HBI 1
X
ITepBooOpazHbIe H1eMEHTAPHBIX

24 ¢bynkuuit. [IpaBuia HaxXoxKAEHUSA 1
epBOOOPaA3HBIX
[TepBooOpasHbIe 3IEMEHTAPHBIX

25 ¢bynakuit. [IpaBuna HaXOXKICHUS 1

NEePBOOOPA3HBIX




26

Hurerpai.
['eomeTpuyeckuiicMbICIUHTETpajIa

27

28

29

Brrunciienue onpeneséHHOro
uHTerpaia no popmysne Herorona-
JleiitOHuma

Brruncnenue onpenenéHHOro

uHTerpana mo ¢popmyine Herotona-
Jleibuuna

[IpuMeHeHne uHTETpaIa IS
HAXO0XKIEHUS ILIOMIANEHN INIOCKUX

¢uryp

30

[IpuMeHeHne nHTErpasa U1
HaX0XJIeHUs 00BEMOB
F€OMETPUYECKUX TEI

31

32

33

[Ipumepsipemenniinupdepenima
JIbHBIXYPaBHEHUN
[Tpumepsipemenuiianddepennna
JIbHBIXYpaBHEHHH
MaremaTrnueckoe MOAECIMPOBAHUE
peabHBIX MPOLECCOB C MOMOILBIO
muddepeHIranbHbIX ypaBHEHUH

34

KonTponbnas pabora:
"[lepBoobpa3nas u unTerpan”

35

36

Tpuronomerpuueckue GyHKINH,
UX CBOWCTBA U rpaQuKu
Tpuronomerpuueckue GyHKINH,
UX CBOICTBa U rpaduku

37

Tpuronomerpuyeckue GyHKIHH,




UX CBOICTBa U rpaduku

38

39

Tpuronomerpuueckue GyHKIIH,
UX CBOICTBa U rpaduku

Tpuronomerpuyeckue GyHKIHH,
UX CBOWCTBA U rpaduku

40

OT10op KOpHEi
TPUTOHOMETPUYECKUX YPAaBHEHUU
C MOMOIIBIO TPUTOHOMETPHICCKON
OKPY>KHOCTH

41

OT10op KOpHE
TPUTOHOMETPUUECKHUX ypaBHEHUN
C IIOMOIIBIO TPUTOHOMETPUYECKON
OKPY>KHOCTH

42

OT160p KOpHEN
TPUTOHOMETPUUECKHUX ypaBHEHUN
C TIOMOIIBIO TPUTOHOMETPUYECKON
OKPYKHOCTH

43

44

45

OT10op KOpHEi
TPUTOHOMETPUUECKHUX ypaBHEHUN
C TIOMOIIBIO TPUTOHOMETPHUYECKON
OKPYKHOCTH

PCI_HCHI/IeTpI/II‘OHOMeTpI/I‘-IeCKI/IXHC
PaBCHCTB

PCI_HCHI/IeTpI/II‘OHOMeTpI/I‘-IeCKI/IXHC
PaBCHCTB

46

PeIHeHI/IeTpI/IFOHOMeTpI/I‘-IeCKI/IXHe
pPaBEHCTB

47

PeH_IeHI/IeTpI/II‘OHOMeTpI/I‘-IeCKI/IXHG




PaBEHCTB

48

49

50

Kontponbnas padota: "['paduku
TPUTOHOMETPUYECKHUX (DYHKIIHIA.
TpuroHomeTpuYeCKUEHEPABEHCTB
a

"

OCHOBHEBIE MCTOJbI pCHICHUS
IIOKAa3aTCJIbHbIX HCPABCHCTB

OCHOBHEBIE MCTO/bI PCIICHHA
IIOKAa3aTCJIbHbIX HCPABCHCTB

o1

52

53

OcHoBHBIE MCTOJbI pCHICHUS
IMOKa3aTCJIbHBIX HCPABCHCTB

OCHOBHEBIE MCTO/bI PCIICHHA
MOKa3aTCJIbHBIX HEPABCHCTB
OcHOBHBIE MCTOJbI pCHICHUSA
J'IOFapI/I(l)MI/I‘leCKI/IX HCPaAaBCHCTB

54

55

56

OCHOBHBIE METO/TbI pEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

OcHoBHbBIE METObI PCHICHUS
J'IOFapI/I(l)MI/I‘leCKI/IX HCPaAaBCHCTB
OcHOBHBIE MCTOJbI pCHICHUS
JIOFapI/Iq)MI/I‘{CCKI/IX HCPABCHCTB

57

58

OcHOBHBIE MCTOJbI pCHICHUS
HppaiuOHAJIBHBIX HCPABCHCTB

OcHoBHBIC MCTOJbI pCHICHUS
HppalluOHAJILHBIX HCPABCHCTB

59

OcCHOBHBIE METOBI PEIICHUS
HMPPALMOHAIIBHBIX HEPABEHCTB

60

OcHOBHBIE MCTOJbI pCUHICHUSA




HMPPALMOHAIIbHBIX HEPABEHCTB

61

62

I'padmueckue MeToabl pemeHus
UppalMOHAIIbHBIX YpaBHEHUI

I'padmueckue MeToabl pemeHus
UppalMOHATIBHBIX YpaBHEHUI

63

I'padmueckue MeToAbI pelieHUs
II0KA3aTENIbHBIX YPAaBHEHUI

64

65

I'padmueckue MeToabl pemeHus
MOKa3aTEeIbHBIX HEPABEHCTB

I'pacdmueckue MeToabl pemeHus
norapu()MUUECKUX ypaBHEHUI

66

67

68

I'padmyeckue MeToabI pemicHUs
Jorapu(MHUIECKUX HEPABEHCTB
I'padmyeckue MeToAbI penieHus
Jorapu(MUIECKUX HEPABEHCTB
I'padmueckue MeToAbI perieHus
MOKa3aTeNbHBIX U
norapu(MUYECKUX ypaBHEHUI

69

I'padnueckue MeToabl pereHus
MOKa3aTeIbHBIX U
Jorapu(pMUUECKUX ypaBHEHUN

70

71

I'paduueckne MeToabI peIICHHS
MMOKa3aTeNbHBIX U
Jorapu(MUIECKUX HEPABEHCTB

I'paduueckue MeTOIbI peLIeHUs
II0KAa3aTeNbHBIX U
Jorapu(pMUUECKUX HEPABEHCTB

72

KonrponsHas pabora:




"UppanmoHanbpHele,
MoKa3areiabHbIe U
norapudMudeckue HepaBeHcTBa"

73

KommnekcHeie uncia.
Aunrebpanueckas u
TpUTrOHOMETpHYeCKast (popMBI
3aMnMcy KOMIUIEKCHOTO YHClia

74

KommiekcHble uncia.
AnreOpanyeckas u
TpUTOHOMETpHUIECKast GOpMBI
3aIIMCU KOMIUIEKCHOTO YHClia

75

76

ApudmeTrueckue ornepaium ¢
KOMIUIEKCHBIMU YHCIIaMU
Apudmernueckue oneparum ¢
KOMIUJIEKCHBIMU YU CJIaMHU

77

N3o0pakeHne KOMIIJIEKCHBIX
YHUCeN Ha KOOPAVMHATHOU
IJIOCKOCTH

78

79

80

N3o0pakeHne KOMIJIEKCHBIX
YHUCeN Ha KOOPANHATHOU
IIJIOCKOCTH

®opmyna Myaspa. Kopau n-oi
CTENEHU U3 KOMIUIEKCHOTO YKCIIa
®opmyna Myaspa. Kopau n-oit
CTENEHU U3 KOMIUIEKCHOTO YKCIIa

81

[IpuMeHeHne KOMIUIEKCHBIX
quceN s pemeHus] PU3nIeCcKuX
U TEOMETPUYECKUX 3a/1a4




82

KonTtponsHaspaboTa:
"KommiexkcHpleuncia"

83
84

HarypanbHble u nensleyucna

HaTypaJ'IBHI)IC n ngeiibieyuciia

85

86

87

IIpuMeHeHne pu3HaKOB
JECIIMMOCTH LIETIBbIX YUCEI
IIpumeHeHne MpU3HaKoB
JEJIMMOCTH LIEJIBIX YUCEI
[IpuMeHeHne npu3HaKoB

JenumocTu nenbix uncena: HOJ u
HOK

88

[IpuMeHeHne npu3HaKoB
nenumoctH nenbix yucen: HOJl u
HOK

89

90

91

92

[IpuMeHeHne npu3HaKoB
JEIIMMOCTH LIEJIBIX YUCEN: OCTATKH
10 MOZYJIIO

IIpuMeHeHne NpU3HAKOB
JEIMMOCTH LIEIIBIX YUCEN: OCTaTKU
10 MOZYJIIO

IIpuMeHeHne pU3HAKOB
JEIMMOCTH LIEJIBIX YUCEN:
anroput™ EBkiuaa niis pelenus
3a/1a4 B LEJIBIX YUCIIAX

Kontponbras padota: "Teopust
LeJbIX yncen”

93

CucreMa 1 COBOKYITHOCTb
ypaBHeHUM. PaBHOCUITbHBIE




CHUCTEMBI U CUCTCMbI-CIICACTBHUA

94

95

96

Cucrema v COBOKYITHOCTh
ypaBHeHUI. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEACTBUS

OcCHOBHEBIE MCTOJbI pCHICHUS
CUCTEM U COBOKyrIHOCTCﬁ
pairOHAJIbHBIX ypaBHeHI/Iﬁ

OcHOBHBIE METOBI PELICHUS
CUCTEM U COBOKYITHOCTEH
UppalMOHANIBHBIX YPaBHEHUI

97

OcHOBHBIE METO/BI PELLICHUS
CUCTEM U COBOKYITHOCTEH
IIOKa3aTeIbHBIX YPABHEHUI

98

99

10

OcCHOBHBIE METO/BI PELLICHUS
CUCTEM U COBOKYITHOCTEH
ITOKA3aTENIbHBIX YPABHEHUI

OCHOBHBIE METO/IbI pEUIECHUS
CUCTEM U COBOKYIHOCTEN
Jorapu(PMUYECKUX YpaBHEHUM

OcHoBHBIC MCTObI pCHICHUSA

CHCTEM U COBOKYITHOCTEN
Jorapu(pMHUUECKUX YpaBHEHUN

10

[IpuMeHeHne cucTeM K pEeIEHUIO
MaTeMaTU4YeCKUX 3a1a4 U 3aJa4
U3 PA3JIMYHBIX 00JIacTel HAYKU U
peanbHON JKU3HU, UHTEPIIpETaLUs
IIOJIyYEHHBIX PE3YJILTATOB

10

[IpumeHeHne cucTeM K pelieHuo




MaTeMaTUYeCKHUX 3a/1a4 U 3aJ1a4y
U3 pa3aNyHbIX 00JacTel HayKu U
peasIbHOM JKU3HU, UHTEPIIPETALIUS
MOJIYYEHHBIX PE3yJIbTaTOB

IIpuMeHeHre HEpaBEHCTB K
PELICHUIO0 MaTEMAaTUYECKUX 3a/1a4

10 Y 3aJ1a4 U3 Pa3IMIHbIX 00JIacTei

3 HAYKU U peallbHOU )KU3HH,
WHTEPIpPETAIHS OTYyICHHBIX
pe3yIbTaToB
Kontposnbnas pabora: "Cucrtemsi

10 = paunMOHAaJBHBIX, HPPALUOHATBHBIX

4 MOKa3aTeIbHBIX U
Jorapu(pMUUECKUX ypaBHEHUN"

10 = PammonanbHBICypaBHEHHUS C

5 napameTpamu

10 PannonansHbIeHEpaBEHCTBA C

6 napameTpamu

10 PanmoHanbHBIECHCTEMEI C

7 napameTpamu

10 HppanmonanbHpie ypaBHEHHS,

8 HEpaBEHCTBA C TTapaMeTpaMu

10 = HppaunoHaJbHBIECHCTEMBI C

9 napameTpamu

11 IlokazarenbHblE ypaBHEHUS,

0 HEpaBEHCTBa C apaMeTpamMu

11 IToka3aTenbHBIECHUCTEMBI C

1 rnapameTpamMmu




11

Jlorapudmuueckue ypaBHEHUS,
HEepaBEHCTBA C MapaMeTpaMu

11

11

JlorapudmuaeckrecucTemMsl ¢
napameTpamu
TpuronoMeTpudeCKHCypaBHEHHUS
C mapameTpaMu

11

TpUroHOMETPUYECKUEHEPABEHCTB
a ¢ mapaMeTrpamu

11

11

11

11

12

TpUroHOMETPUUYECKUECUCTEMBI C
rapameTpamu

ITocTpoenue u ucciegoBanue
MaTEMaTUYECKUX MOJENEH
peanbHBIX CUTYALUH C IIOMOIIBIO
YPaBHEHHUH € ITapaMeTpamu

ITocTpoenue u uccienoBanue
MaTEMaTHYECKUX MOJENEH
pEAJIbHBIX CUTYallUi C TIOMOILBIO
CHCTEM YPaBHEHHUH C
napameTpamu

ITocTpoenue u uccienoBanue
MaTEMaTHYECKUX MOJENEN
pEaJIbHBIX CUTYalU C TIOMOILBIO
CUCTEM YPaBHEHHUH C
napameTpamu

KonrtponbHas pabdora: "3anaun ¢
napaMmerpamu”

12

[ToBTOpeHmE, 0600MIECHNE,
cucTeMaTu3alis 3HaHHUH:




"VpaBHeHus"

[ToBTOpeHME, 0000IIECHNE,

;2 CHCTEeMaTH3alus 3HAHHI:
"VpaBHeHus"
[ToBTOpeHME, 0000IIECHNE,

12 CUCTEMAaTHU3aNI SHAHUN:

3 "VpaBHeHus.
CucremplypaBHEeHUN"

12 [ToBTOpeHME, 0000IIECHNE,

4 cUCTeMaTu3alus 3HAHHMH:
"HepaBenctna"

12 [ToBTOpeHue, 06001EeHNE,

5 cUCTeMaTu3alis 3HAHHMH:
"Hepasencrsa"

12 [ToBTOpenue, 0600IIEHNE,

6 CHCTEMaTH3aInsI 3HAaHWH:
"HepaBencrsa"

12 [ToBTOpenue, 060061IeHNE,

; CHCTEMaTH3aINsI 3HAaHWH:
"[Ipon3BoaHas n €€ npumeHeHue"

12 [ToBTOpenue, 060061IeHNE,

3 cUCTeMaTHu3alus 3HAHHH:
"IIpon3BojHas u €€ npuMeHeHue"

12 [ToBTOpenue, 060061IeHNE,

9 cUCTeMaTHu3alus 3HAHHH:
"IIpon3BoHas u €€ npuMeHeHue"

13 [ToBTOpeHmE, 0600MIECHNE,

0 CUCTEMATH3ANA SHAHUN:




"NHTerpan u ero npuMeHeHue"

[ToBTOpeHME, 0000IIECHNE,

13 .

1 CHCTEMATH3allHs 3HAHMIA: 1 0
"OyHkuun"

13 [ToBTOpeHME, 0000IIECHNE,

5 CUCTEMAaTHU3aNI SHAHUN: 1 0
"OyHKuMKn"

13 [ToBTOpeHME, 0000IIECHNE,

3 CUCTEMAaTH3alU SHAHUN: 1 0
"OyHKuMKn"

13

4 HroroBasikoHTpoibHasipaboTa 1 1

13

5 HTorosasikoHTpobHasspaboTa 1 1

13 [ToBTOpenue, 06001IeHNE, 1 0

6 CHUCTeMaTH3alusI3HAHNH

OBUIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






