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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 oOydaroliuecsi OBIJIaJIeBalOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VYyebHblli Kypc anreOpsl M Havajl MaTeMaTHUYECKOro aHallh3a 3aKjIa/IbIBaeT
OCHOBY JJIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAaMU (PU3UKH, XUMHUHU, OHUOJIOTHUH,
MMOHMMAHUS OCHOBHBIX TCHICHIIMA Pa3BUTHS SKOHOMUKH U OOIIECTBEHHOM KU3HU,
MO3BOJISIET OPHCHTHPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi oBiaJieHHe aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTUMHU KOHCTPYKIMSIMHU alreOpbl M MaTeMaTH4YeCKOro aHalv3a pa3BUBaET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO WHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, MCIOJIb30BAThH
0000IIeHNE W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpMUpPYET
KpEaTUBHOE U KPUTHUUECKOE MBIIIJICHUE.

B xone usydenusi yuebHOro Kypca «Anrebpa ¥ Hayalla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
WHTEPNIpPETAllUd  TIOJIYYCHHBIX  pEIIeHW#, 3HAKOMSATCS €  MIpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIJIAIONTUMUCS MaTEMaTHYECKUMH OTKPBITHSMHU U UX aBTOPaMH.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBbHBIM BOCIUTATENIBHBIM MOTEHIIMAIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOUIUI
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
NEeATEeILHOCTH, TpeOyIomed MPOJAOIKUTEIBbHOW KOHIIEHTpAIMd BHUMAHUSA,
CaMOCTOATENbHOCTH, aKKYPATHOCTH U OTBETCTBEHHOCTH 32 MOJIyYeHHBIN pe3yJIbTaT.

B ocHoBe MeToanku oOydeHus anreOpe U HayajlaM MaTeMaTUYECKOro aHaIn3a
JICKUT EATCTHOCTHBINA MIPUHITUT OO yICHHUS.

B cTpykType yuebHOTO Kypca «Anredpa 1 Hadajia MaTeMaTHIECKOTO aHATTN3a»
BBIJIEJICHB  CIEAYIOLIUE COJAEp)KaTeIbHO-MeToAnYeckue JuHuM: «Yucna u
BbIYMCIICHUS», «DYHKIIMU U Tpaduku», «YpaBHEHHUs U HepaBeHCTBa», «Hauaina
MaTE€MaTUYeCKOro aHanu3a», «MHoXecTBa U JIoTMKa». Bce OCHOBHbIE
COZIePKATeIIbHO-METOIMUECKUE JIMHUUA HW3Y4alOTCd Ha MPOTSDKEHWH JIBYX JIET



oOydYeHHs Ha YPOBHE cpeiHero o0mero 00pa3oBaHus, €CTECTBEHHO JOTOTHSS APYT
Jpyra ¥ MOCTENEHHO HAChIIasiCh HOBBIMH TeMaMu U pasfenamu. JlaHHbIi yueOHbIi
KypC SBJISI€TCS WHTEIPATHBHBIM, IOCKOJIbKY OOBEOUHSET B celde coaepaHue
HECKOJIbKMX MaTeMaTHYeCKMX AUCLMIUIMH, TaKMX KakK anredpa, TPUTOHOMETpUS,
MaTeMaTUYECKUN aHaIu3, TEOPHUsSI MHOKECTB, MaTeMaTH4YecKas Joruka u ipyrue. [1o
Mepe TOro Kak 00ydJaroIuecs OBIIAJEBAIOT BCE OoJiee MUPOKUM MaTeMaTHYECKUM
anmapaToM, y HUX MOCJEI0BAaTENIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTh MaTEMaTHYECKYI0 MOJIEIb PEAJIbHON CUTyalluH, IPUMEHATh 3HAHUS,
NOJly4YEHHBIE MPU H3YYEHMHM Y4e€OHOro Kypca, Uil PEIICHUS CaMOCTOSITENIBHO
c(OopMyJIMPOBAHHON MaTeMAaTUYECKOM 3a/Jayu, a 3aTEM HHTEPIPETUPOBATH CBOM
OTBET.

CopepxarenpbHO-MeTOAUMYECKas JMHUA «YUHuCina ¥ BBIYMCICHHS» 3aBEpLIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aTo Ha YPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero oouiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
pPalMOHAJIBHBIX BBIYMCICHUM, BKIIIOYAIOIIMX B CE€0s MCIOJIb30BAaHUE Pa3IMYHBIX
dopM 3amucu YHUCla, YMEHUE JenaTb NPUKUAKY, BBIIOJIHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIE BBIpAXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYYaroIIMMCs MHOYKECTBAa HaTypajibHbIX, ILEJbIX,
palMOHAIBHBIX W JCHCTBUTENBHBIX  YKCENT  JIONOJHAIOTCS  MHOKECTBOM
KOMIIEKCHBIX 4Hnceld. B  KakaoM M3 3THX MHOXECTB pPacCMAaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUYecKue 3aJaud U ONEepaluu: JeJIeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHaNbHBIX M HUpPPAIMOHATBHBIX YKCel, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICUEHUE KOPHS HATypaJlbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCElL.
bnaronapsi mocnenoBaTenbHOMY PACIIUPEHUIO KPYyra HCIOJIb3YEMbIX YHUCEN U
3HaKOMCTBY C BO3MOXHOCTSMU MX MPUMEHEHHS Ul PELICHUS Pa3iMyuHbIX 33134
dbopMupyeTcsi IpeACTaBI€HUE O €IUHCTBE MATeMAaTUKU KaK Hayku U €€ pojiH B
MOCTPOEHUU MOJIENIEH PeallbHOr0 MHpa, IIMPOKO HCIOJb3YIOTCS 0000IIeHHE U
KOHKpETHU3aIusl.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS HA MPOTSKEHUU BCErO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHHUs, MOCKOJIBbKY B KaXKJOM
paznene IIporpamMMbl IpPETyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3axad. B
pe3ynbTaTe OoOydYaroulMecss OBJAACBAIOT PA3JIMYHBIMM METOJAMH  PELICHUS
pallMOHANbHBIX, HPPALMOHANBHBIX, TOKA3aTeNbHbIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coepxkalux mapaMerpsl. lloydeHHbIE yMEHHsS IIMPOKO HCIOJIB3YIOTCA MpPH
UCCIIeIOBaHUM (PYHKIUI C MOMOIIBIO MMPOU3BOJHOM, MPU PEHICHUH MPUKIaJIHbIX
3a/lay ¥ 3a7]a4 Ha HAXOXKJEHUE HAaMOOJbIINX U HAUMEHBIIUX 3HAYEHUN (PYHKIUU.



JlanHasi copepxaTenbHas JIMHUSA BKIIOYAET B ce0s Takke GOpMUPOBAHHE YMEHUN
BBIMOJHATH  pacu€Ttel 1o  (opmynam, mpeoOpa3oBaHus  PaLUOHAIBHBIX,
UppaIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHUH, a TAKXKE BBIPAXKCHUM,
coJlepKallluX cTerneHu W Jiorapudmbl. brarogaps u3ydeHuio anredpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUYECKOTO U aOCTPAKTHOTO
MBIIIICHUS 00y4aromuxcs, (OPMHUPYIOTCS HABBIKM JCTYKTHBHBIX PacCyKICHUH,
paboThl C CHUMBOJBHBIMH (OpMamH, TPEACTABICHUS 3aKOHOMEPHOCTEH u
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npeniaraet 3GPeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS TMPAKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HAIJISIIHO JIGMOHCTPUPYET CBOM BO3ZMOXHOCTH KakK S3bIKa HAYKH.

CopepxxarenpHo-MeTOIMYecKass JUHUS «DyHKIIUUM U TpaduKku» TECHO
NEPEIuIeTaeTCsd C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbBKY B KaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. V3ydeHue CTerneHHOoH,
MOKa3aTeJIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUMU 7S pelleHus 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaK M C PEIIeHHWEM YpaBHEHHMA M HepaBeHCTB. [lpum 3TOM OosbllloE BHUMaHUE
yaensercs GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpMyJaMu 3aBUCHMOCTH MEXKIY
pa3IMYHBIMM BEJIIMYMHAMU, HCCIENOBATh TOJy4YCHHbIE (GYHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTeIpHON JIMHUU HAIlEJIEH Ha Pa3BUTHE YMEHUN U
HAaBBIKOB, IO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEIMYMHAMH B Pa3IUUHON
dbopme: aHATUTHYECKOM, Tpadudeckor U ciioBecHO. Ero n3yuenne crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBINIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCIIOIb30BAHUIO AHAIIOTUH.

CopepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYLIECTBEHHO PAaCIIUPHUTh KPYT KaK MAaTeMaTHUYECKHX, TaK U MPUKIAJHBIX 3a/ad,
JIOCTYITHBIX OO0YyYaromMMCs, TaK KaK y HUX TMOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpa@uky  CIOXKHBIX (YHKIMMA, OMPEAeNsaTh WX HauOOJIbIINE W HAUMEHBIITUE
3HAUEHHUA, BBIYUCIATH MUIOMAAu (GuUryp u oO0bEMBI T€, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpoleccoB. JlaHHas coaepkarenbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJEeNel pealbHbIX CUTyaluH,
MO3BOJIIET HAXOIUTh HAUJTYUIIIEE PEIICHUE B MPUKIIATHBIX, B TOM YUCIIE€ COLUAIBHO-
PKOHOMHYECKHMX, 3a/a4ax. 3HAKOMCTBO C OCHOBAaMHM MaTEMaTHYECKOIO aHaJIn3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-IOTMYECKOTO U KPEaTUBHOTO
MBIILJICHUS, (OPMUPOBAHUIO YMEHHMHM paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yyaronyecs y3HatoT O BBIJAIOLINXCS
pe3ynbTaTtax, MOJYyYCHHBIX B XOJI€ Pa3BUTHUS MaTEeMaTHKU KaK HAyKH, U 00 WX
aBTOpax.



CopeprxarenbHO-MeTOIMYeCKass TUHUS «MHOXKECTBa M JIOTMKa» BKIIIOYAET B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIPHOM MaTEeMAaTHKHU
U TpejiaraloT HauOoliee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIONINI BCE pa3feibl
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 ISl 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
MaTEMaTUYECKONW JIOTUKH CIIOCOOCTBYET PAa3BUTHIO JIOTHUYECKOTO MBIILIICHUS
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 MOJICITHPOBAHUS, KOTOpPHIE TPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyallui, WCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOINIBIO afmapara airedopbl u
MaTEMaTUYECKOr0 aHalln3a, WHTEPIpPETAlMH TMOJYyYEHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOKIIBIN M3 Pa37eiOB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepHal
y49eOHOTO Kypca IIMPOKO HCIIONB3YETCs I pelieHus MPUKIaaHbIX 3amad. [Ipu
pElIEHUN  pEabHBIX  NPAKTUYECKUX  3aj7ad  oOydaroniuecss  pa3BUBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaxXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe M  KOHKPETHU3UPOBATh  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 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

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.

Crenenpr C 1ensIM  HokazareneMm. buHom Hprorona. HMcnosib3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 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 YHCJIOBOIO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

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

OCHOBHBIE METO/IbI PEILICHUS 1EJIBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3zy. MHOrousieHs!I ¢ 1es1bIMu KO3 PUIIUEHTaMU.
Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAKEHUN, COACPIKAIINX CTETICHN U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

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

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cucreM JIMHEMHBIX YypaBHEHHMW. Marpuua CuUCTEMBbl JIMHEHMHBIX
ypaBHeHU. OnpenenuTens MaTpUIlbl 2X2, €ro FTEOMETPUYECKUM CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs A1 PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHWI. PelleHWe NpUKIAgHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTpOCHHOW MOAENH ¢ TOMOIIBIO MaTPHIL
Y OIIPEACIIUTENEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HaAyKU U pealibHOM KU3HU.

DyHKUMH U TPaPUKH

Oynkuus, crnocoOsl 3amanus GyHKIUU. B3aumHO o00paTHbBIe (QYHKIHH.
Komnosumuss ¢ynkuuidt. I'padux QyHkmmmn. DiaemeHTapHbIe NpeoOpa3oBaHUs
rpadukoB GyHKIIHIA.

OO6unacTh ompeneneHuss U MHOKeCTBO 3HaueHud (ynkumu. Hymu yskium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
byukiuu. IIpoMexxyTku MOHOTOHHOCTH (GYHKIUU. MakCUMyMbl U MUHHUMYMBbI
dbyukiuu. Hanbonbiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHasi W APOOHO-TMHEWHAs (PYHKIUU. DJIEMEHTapHOE
UCCIJIEJOBaHUE U IOCTPOCHUE UX IPa(pUKOB.

CrenenHast pyHKIMS ¢ HATypaJIbHBIM U 1€JbIM NOKa3zareneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpaduk KOpHs N-0i CTENEHN KaK (yHKIMUHA 0OOpaTHOU CTENEeHU
C HATypaJIbHBIM MOKA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 peIICHUs YpaBHEHUH.

TpuronomeTpuyeckass OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

QOYHKINOHAJIBHBIE 3aBUCMMOCTH B pEaJbHBIX MPOLECCaX U SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Havana maTremMaTH4ecKoro aHajimsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl ITOCNIEAOBATEIbHOCTEH. MeTon
MaTeMaTUYeCKOM MHAYKIUH. MOHOTOHHBIE M OTPAaHUYEHHBIE TTOCIEA0BATEIILHOCTH.
HcTopusi BOZHUKHOBEHUS MAaTEeMaTHMUECKOTO aHalli3a KakK aHaiu3a OEeCKOHEYHO
MalbIX.

Apudmernueckas U reoMeTpuuecKas rnporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOUIEH reoOMeTpUYeCKOn
MPOTrPEeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucio €. @opmyiia CIOKHBIX
npoLeHTOB. Mcnonb30BaHWE MPOTPEecCUU Uil PELIEHUs pealbHbIX —3a1ady
MPUKIIATHOTO XapakTepa.



HempepsiBHBIE (QYHKIIMM W WX CBOHWCTBA. TOYkHM pa3pbhiBa. ACHMOTOTHI
rpaduxoB ¢yukiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUIsl PEIICHUs HEpaBEeHCTB. l[IpuMeHeHue CBOICTB HEMpPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuit CMBICI POU3BOIHOMN. 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. IlpumeHeHHEe TEOPETHUKO-MHOXECTBEHHOTO —ammapara s
ONHCAHMS PEANbHBIX MPOLECCOB M SBJICHUW, NPU PEIICHUH 3a1ad W3 JPYrux
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYECKOIOo OOBEKTa, CIEACTBHE,
JI0Ka3aTeJIbCTBO, PABHOCHJIbHBIE YPABHEHHSI.

JIMYHOCTHBIE PE3YJIbTATbBI

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKM 00YYaIOIIEeTOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCUIMCKOI0 O0IIECTBA, PEACTABICHUE O MATEMaTHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJCHUN, MPOLEIYP
rpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONPOCHI W JIPyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMH 1 HA3HAYCHUEM;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUNCKON TPAXKTAHCKON HUIEHTUYHOCTU, YBAKECHHS K
MIPOLUIOMY U HACTOSIIEMY POCCUUCKOW MAaTEMATHMKH, EHHOCTHOE OTHOLIEHHE K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUNW B JAPYrHX HayKax, TEXHOJIOrusx, cdepax
SKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOTO Hapoaa, chopMUPOBAHHOCTH
HPABCTBEHHOTI'O CO3HAHUA, 3TUYECKOTO IMOBEJECHHUS, CBS3aHHOTO C MPAKTUUYECKUM
MIPUMEHECHUEM JOCTUKEHUN HAYKHU U ICATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIa/la B IOCTPOCHHUE YCTOMUHMBOTO OYIYIIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:



ACTETUYECKOE OTHOIIEHUWE K MHpPY, BKIIOUYAsl ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/]1a4, PEUICHHI, pacCy>KICHUI, BOCIPUUMYHBOCTD K
MaTeMaTUYECKUM acleKTaM pa3iInyHbIX BUJOB UCKYCCTBA;

5) pu3u4YeCcKOro BOCIMTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS MPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3/10pOBOT0 U 06€30MacHOr0 00pasa KU3HU, OTBETCTBEHHOE OTHOILICHUE K
CBOEMY 3JIOPOBbIO (3I0POBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHU U
OTIIbIXa, peryispHas (u3nvecKas aKTUBHOCTH), (U3UUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IICHHOCTH TPYAOIIOOUs, HHTEpEeC K
paznuuHbiM  chepam  MpodecCHOHANBHON  JIEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccur U peanu3oBbIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTreMaTH4ecKoMy  OOpa3oBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HAMPaBJICHHOCTH;

7) 3K0JI0TU4e€CKOIr0 BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYpPbl, TOHMUMAHUE BIUSHUS
COLIMAJIBHO-?PKOHOMHUYECKUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBHOM
Cpellbl, OCO3HAHHE TJI00ATIBHOIO XapaKTepa 3KOJOTMUECKUX MPo0OJieM, OpUEHTAIUS
HAa TPUMECHEHHE MATeMAaTHYEeCKUX 3HAHMM JUIsl pemieHus 3ajad B 00JacTu
OKpY’)Karolel Ccpelibl, IJIAHUPOBAHHE IIOCTYNKOB M OLEHKH HMX BO3MOYKHBIX
MOCIICICTBUU [T OKPY’KAIOLIEN CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW U OOIIECTBEHHOM MPAKTUKHU, TOHUMAaHUE MaTEeMaTUUECKON
HAYKHU KaK cepbl 4eTOBEYECKOM IeATeTbHOCTH, STANOB €€ Pa3BUTHS U 3HAUUMOCTH
JUISL pa3BUTHUS IMBUJIM3AIIMH, OBJIAJICHUE SI3BIKOM MaTEMAaTUKH U MaTeMaTHYECKOU
KYJBTYPOU KaK CpeJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISTH IPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYAIBbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble Jiornueckue JaeicTBuA:

BBISIBIIATH M XApPaKTEPU30BATh CYILECTBEHHBIE MPU3HAKHM MAaTEMATUYECKUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXAy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHNS TIOHATUN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;



BOCIPUHUMATH,  (GOpPMyIHMpoBaTh U  NpPeoOpa3oOBbIBATh  CYKICHUS:
yTBEpAUTENbHbIE U OTPULIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U ITPOTUBOPEUMS
B (hakTax, JAHHBIX, HAOIIONEHUSAX M YTBEP)KICHUSX, MPEAJaratb KpUTEPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUH;

JienaTh BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTHMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

IPOBOJNUTH CAMOCTOSATEIBHO J10KA3aTEIbCTBA MATEMATUUECKUX YTBEPKACHUN
(mpsiMbIE U OT MMPOTHUBHOTO), BBICTpauBaTh apryMEHTALMIO, IPUBOIUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJECHUS U BHIBOJIBI;

BbIOMpaTh cmoco0 pelmieHuss ydeOHOW 3amayu  (CpaBHUBATh HECKOJIBKO
BapHAHTOB PEILICHHUS, BHIOMpPATh HaUOOJIee MOAXOASIINN C yUETOM CaMOCTOSATEIHHO
BBIJICIICHHBIX KPUTEPUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKU WHCTPYMEHT IO3HAHUS,
GbopMynaMpoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpEUYUE,  MNpoOIIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO ITO3ULIAI0, MHECHHE;

IIPOBOJUTH CaMOCTOSITENIBHO CINIAHUPOBAHHBINA SKCIEPUMEHT, UCCIIEIOBaHUE
10 YCTAHOBJICHUIO OCOOCHHOCTEN MAaTeMaTHYeCKOro 0ObeKTa, SIBJICHUS, MpOoLEecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAYy 00bEKTaMU, SIBICHUSMU, IPOLECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJibTaTaM
OpOBEAEHHOIO  HAONIOACHUS, HCCIENOBAaHUS, OLIEHHWBATh  JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXXKHOE pPa3BUTHE IIPOLIECCa, & TaKKE BBIABUTATH
MPEANOJI0KEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nunopmanueii:

BBISBJIATH JeUIUTH MHPOPMAIMH, JaHHBIX, HEOOXOJUMBIX ISl OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALIMIO Pa3IMYHBIX BUIOB U (hOpM
IIPE/ICTABIICHHUS];

CTPYKTYpUpPOBaTh WMHGOPMALIMIO, MPEICTAaBIATh €€ B pa3lIMYHbIX (PopMmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HaAEKHOCTD uH(popmaIun () CaMOCTOSATENIbHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIC YHHBEpPCAJbHbIE Y4eOHbIE JeHCTBUS
OO0wmenne:



BOCIPUHUMATH U (DOPMYIHPOBAThH CYXJACHHUS B COOTBETCTBUU C YCIOBUSIMU U
LEIIMU OOLIEHUS, SICHO, TOYHO, IPAaMOTHO BBIPAXKaTh CBOKO TOUKY 3PEHHMS B YCTHBIX
U TIMCbMEHHBIX TEKCTax, JaBaTh NOSCHEHUS 10 XOJYy pELIeHUs 3a/Jayd,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHUS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAE€MOIl TEMBI,
npoOsieMbl, pemaeMol 3a7aud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOHCK
pELICHUs], COIMOCTABIATh CBOM CYXKIEHUS C CYXICHUAMH JPYIrUX YYaCTHUKOB
nuarnora, oOHapyKMBaTh pa3jiM4ve M CXOJCTBO MO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

MIPEACTABIATh PE3YIBTATHl PELICHUS 3a/1a4l, SKCIIEPUMEHTA, UCCIICIOBAHMUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaady
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUH.

PeryasiTuBHbIE YyHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Camoopranusanus:

COCTaBJISAThH IJIaH, AJITOPUTM PEIICHUS 3a/a4M, BBIOUPATH CIIOCOO PEIICHHUS C
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUHN C Y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIH UHTEJJIEKT:

BJIQJICTh ~ HaBBbIKAMU  TO3HABATEIBLHOM  peduiekcuM  Kak  OCO3HAHUS
COBEpIIAEMBIX JCHCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJAECTh
crioco0aMu CaMOINIPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara peIIeHHUs
MaTeMaTHUYECKOHN 3aJ1auM;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MIPU PEIICHUU 3ajauH,
BHOCUTH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBIACHATH MPUUUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOJUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY .

CoBMmecTHasl 1eITEJIbHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYAIbHOU
paboThl mpu pemeHun y4eOHbIX 3a7ad, NPUHUMATh I€JIb COBMECTHOU
JEATEIIbHOCTH, TUIAHUPOBATh OPraHU3aIlMI0 COBMECTHOM pabOThl, pacrpeneisiTh
BUJIBI pabOT, IOTOBAPUBATHCS, 00CYXAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B TPyNMoBHIX (GopMax paboTwl (0OCyXneHusi, 0OMEH MHEHUH,
«MO3TOBBIE MITYPMBD» U UHBIE), BBITIOTHATH CBOIO YaCTh PAOOTHI U KOOPJIUHUPOBATH
CBOM JICUCTBUS C APYTUMHU YJIE€HAMU KOMaH/IbI, OIIEHUBATh KA4ECTBO CBOETO BKJIA1a
B OOHMH TPOAYKT MO KpPUTEpPHUsIM, C(HOPMYIUPOBAHHBIM y4aCTHUKAMU
B3aUMOJCHUCTBUA.



INPEAMETHBIE PE3YJIBTATDBI

K koniy oOyuenuss B 10 kjacce 0Oy4yarOmIMICSd MOJYYUT CIEAYIOIIHE
npeaIMeTHbIe Pe3ybTaThl MO OTIEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOTr0 aHaTU3a»:

Yucaa 1 BBIYUCTCHUA:

CBOOOJTHO OIEPUPOBATH MOHATHSIMU: PAIMOHAIIBHOE YHCIO, OECKOHEYHas
nepuoAnyeckas ApoOb, TMPOIEHTHI, HWPPANMOHATBFHOE YHCIO, MHOXECTBa
PAlMOHAIIBHBIX U IEMCTBUTENIBHBIX YUCET, MOLYJb AEHCTBUTENBHOTO YUCA;

OPUMEHSATh JIpoOM M TPOLEHTHI JUIsl PEIIeHUs NPUKIAJAHBIX 3alad U3
PA3JIMYHBIX OTPACIICH 3HAHUM U PEATTbHOU KU3HU;

NPUMEHSATH MPUONIMKEHHBIE BBIUMCIICHUS, TPABUJIa OKPYTJICHUS, IPUKHUIKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHUN;

CBOOOJHO ONEPHUPOBATh MOHATHEM: CTENEHb C LEJIbIM I[OKa3aTeleM,
UCIIOJIb30BaTh MOAXOIALTYI0 (OPMY 3allUCU JEHCTBUTENBHBIX YUCEI [Tl PELLICHUS
IIPAKTUYECKUX 3a7a4 U IIPEICTABICHUS JaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: ApUPMETUUECKUN KOPEHb HATypaabHOU
CTEIICHH;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOOIHO ONEpPUpPOBaTh MOHATHUAMH: JIOTapU(PM UHKcaa, JECITHUYHBIE U
HaTypaJbHbIC JIOTApUDMBIL;

CBOOOJHO OMNEPUPOBATH MOHATUSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHTEHC
YUCJIOBOTO apryMEHTa;

OIEPUPOBATH MOHATUAMM: APKCUHYC, APKKOCUHYC U apKTAHT€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJIHO OIEPUPOBATH MOHITUSIMHU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPABHEHUS Y YPABHEHHUS-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh pPAa3IMYHbIE METOJbl pEIIEHUs PALUOHAIBHBIX MU JIPOOHO-
pallMOHAJIBHBIX YPAaBHEHWM, IIPUMEHATH METOJ HWHTEPBAIOB Ul PELICHUS
HEPABEHCTB;

CBOOOJHO OMNEpPUPOBATH MOHATUAMH: MHOTOYJIEH OT OJHOW MEepPeMEHHOM,
MHOTOYJIEH C LEIbIMU KO3 PUIIEHTaM1, KOPHU MHOTOYJICHA, TPUMEHSATD JICJICHNE
MHOI'OYJICHA Ha MHOI'OWIEH C OCTaTKoM, Teopemy be3dy m teopemy Buera mus
peleHns 3a1ay;

CBOOOJHO ONEPUPOBATH TMOHITUSMHU: CHCTEMa JIMHEHHBIX YypaBHEHHI,
MaTpuLa, ONPEACIUTENIb MATPULI 2 X 2 W €ro TEOMETPUYECKHN CMBICI,
MCITOJI30BaTh CBOMCTBA ONpENENHuTeNss 2 X 2 Juid BBIYMCIEHHS €ro 3HayeHus,
IIPUMEHATh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMbl JIMHEHMHBIX YPaBHEHWH,



MOJICIIUPOBATH PEATbHBIC CUTYAIlUX C TIOMOIILI0 CHCTEMBI INHEWHBIX YPAaBHEHUH,
WCCJIEIOBATh TOCTPOSHHBIE MOJEIN C TOMOINBI0 MaTPUIl U OMPEICIHUTEINEH,
WHTEPIPETUPOBATH TIOJYUYCHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMs
BBIPAKCHUMU,

BBITIOJTHATH MPE0OPa30BaHUS YHCIIOBBIX BRIPAXKEHUH, COIEPIKAIINX CTETICHH C
paIMOHAIBHBIM TTOKA3aTeNIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jgorapu(pMUYECKUX BBIPAKECHUI;

CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: HUPpPAIMOHAIIBHBIC, MOKa3aTeJbHbIC U
JorapuMUYECKHE YPaBHEHHUS, HAXOIUTh X PEIICHHS C TIOMOIILI0 PABHOCHUIIBLHBIX
MIEPEXO0B WM OCYIIECTBIISS MPOBEPKY KOPHEH;

MPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYJIbI Uil MpeoOpa3oBaHUs
TPUTOHOMETPUUECKHUX BBIPAKCHHUI;

CBOOOJHO OMEPUPOBATH IMOHATHEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
NPUMEHATh  HeoOXoammble  (HOPMYJBI I PEIICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKNX YPaBHEHUM;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDOKEHUS, YpPAaBHEHMs, HEPAaBEHCTBA IO YCIOBUIO 3a/laud, MCCIEI0BATh
MTOCTPOEHHBIE MOJIEIH C UCIIOIh30BAaHUEM aIlliapaTta anareopshl.

DOyHkuuu U rpapuku:

CBOOOJTHO OINEpPUPOBATh MOHITUAMU: (DYHKIIHUS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO OOpaTHble (QYHKIUU, KoMmo3uIus GyHKIUNA, Trpaduk QyHKIUH,
BBITIOJTHSTH dJIEMEHTApHBIC MPeoOpa3zoBaHus IpapuKoOB (yHKIIHIA;

CBOOOJHO OIEPUPOBATH MOHATHSIMH: OOJACTh OMPEICICHUS U MHOYXKECTBO
3HauYeHUN (DYHKIWH, HYJIH (PYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OMEpUpPOBaATh TMOHATUSMU: UYETHBIE U HEUETHbIE (DYHKIHH,
nepuonyeckue (PyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKITUU, MAKCUMYMBI U
MUHAMYMBI (DYHKITMH, HauOoJblliee W HaWMEHbIee 3Ha4YeHWe (YHKIWH Ha
MIPOMEKYTKE;

CBOOOJHO OTNEPUPOBATH MOHATHSIMH: CTENIEHHAs (DYHKIMSA C HATYpaIbHBIM H
HeIbIM TIOKa3zareneM, rpaguk CTeneHHOW (GYHKIHMU C HATypalbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpHsS N-OW CTEmeHW Kak (yHKIMH OOpaTHOM CTENEHH C
HaTypaJbHBIM IOKa3aTeJIeM;

OIepUpOBaTh TOHATHSAMU: JIMHEWHAs, KBaJapaTHYHas W JPOOHO-TMHCHHAS
(GyHKIIUU, BBITIOJHATH 3JIEMEHTAPHOE UCCIIEAOBAHKE U MTOCTPOCHUE UX TPadUKOB;

CBOOOJTHO OMEPUPOBATH TMOHATUSMU: TIOKa3aTelIbHAss U JorapupMudecKas
GyHKIIUKA, UX CBOWCTBA U TpaduKH, HUCIOIH30BaTh WX TpaQuKUA IS PEIICHUS
YPaBHEHHI;



CBOOOJTHO OMEPHPOBATH TMOHITHUSAMHU: TPUTOHOMETPUYECKAS OKPYKHOCTD,
OTIpEJICICHNE TPUTOHOMETPUIECKUX (PYHKITUH YHCIIOBOTO apTyMEHTA,;

UCIIOJIB30BaTh rpaduku (YHKIMA I WCCIEIOBAHUS TIPOIECCOB M
3aBUCUMOCTEH MpH pEIICHUH 3aJlady U3 JPYrHuX y4eOHBIX MPEIMETOB U peaibHON
YKU3HH, BBIpAXXaTh (POPMYJIAMH 3aBUCUMOCTU MEXKIy BEIMYNHAMU;

Havana maTeMaTH4eCcKOro aHaJm3a:

CBOOOJTHO OMEPHUPOBATH TOHATHIMU: apu(PMeTHUecKass W TeOMEeTpUYeCKas
nporpeccusi, 0e6CKOHEYHO yObIBaroIIasi reoMeTpuuecKasi Mporpeccus, TMHEHHBIA U
HKCIIOHEHIIUATIBLHBIN pocT, (hopMyia CII0KHBIX IPOLIEHTOB, UMETh MPEJCTABICHUE O
KOHCTaHTE;

WCITOJIB30BaTh MPOTPECCUU IS PEIICHUS peajbHBIX 3aJad IMPUKIATHOTO
XapaKTepa;

CBOOOJTHO OIEPUPOBATH MOHIATHIMU: MTOCJIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEIOBATEILHOCTEH, MOHOTOHHBIE M OTpPAaHUYCHHBIC TOCIEI0BATEIBHOCTH,
MOHMUMATh OCHOBBI 3apOXKIACHUS MAaTEMaTHYECKOrOo aHalM3a KakK aHaim3a
OCCKOHEYHO MAJIBIX;

CBOOOTHO ONIEPHPOBATH OHATUAMU: HEMIPEPBIBHBIC (PYHKITUH, TOYKU Pa3pbiBa
rpaduka GyHKIMH, aCUMIITOTHI rpaduka QyHKINY;

CBOOOJTHO OIEPUPOBATH TMOHATUEM: (YHKIWS, HEMpEpbIBHAs HAa OTpE3Ke,
MIPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJIS PEIICHUS 3a71aY;

CBOOOJHO OIEPUPOBATh IOHATHSIMH: TIEpBas W BTOpas TMPOU3BOIHEIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIYHCIIATh MTPOU3BOJAHBIC CYMMBbI, TPOU3BEACHUS, YACTHOTO U KOMITO3UIINH
NBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIB30BaTh TEOMETPUUECKUA W (UBUYECKUM CMBICT TPOU3BOJHON IS
peIIeHUS 3a1a4.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO ~ OMNEPUPOBATH  MOHATUSIMHU: MHOXXECTBO,  ONEpali  Haj
MHOXECTBaAMU;

HCITOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jisi ONMCAHUS PeaTbHBIX
MPOIIECCOB U SBJICHUM, TIPY PEIICHUH 3a71a4 U3 APYTUX yUISOHBIX MPEIMETOB;

CBOOOJTHO OIEPUPOBATH MOHATUAMH: OIpEACIICHHe, TEeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, IOKA3aTEIbCTBO, PABHOCUIILHBIC
ypaBHCHUS U HEPABCHCTBA.



TEMATHYECKOE IIJNTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMmsbl Bcero Konrpoausie | - Ipaxtireckue o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypebi
MHOXECTBO IEUCTBUTEIIBHBIX YHCEIL.
1 MHorounensl. PaninoHaabHbIe ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBI IMHEHHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUS C 12 1
L[eJIbIM TIOKa3aTesIeM
3 ApudpmeTnueckuii KOpeHb N-0W CTEIEHH. 15 1
HppaumonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
YpaBHEHUS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHHS
6 Tpuronomerpuyeckue BoIpaXXeHUs U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCUU 10 1
HenpepsiBable pynkiuu. [IponszBoanas 20 1
9 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AL 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




HOYPOYHOE IINTAHUPOBAHUE

10 KIIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabnbie | IlpakTuyeckue
n/n Bcero u3ydyeHus | oOpa3oBaTe/IbHbIE
padoThI padoThbI
pecypchl
1 MHO)€eCTBO, ONepay HaJl 1
MHO>KECTBAMH U HX CBOMCTBA
2 Huarpammsl Diinepa-Benna 1
[IpumeneHune TeopeTUKo-
3 MHO>KE€CTBEHHOI'0 ammapara Jjisi perieHus 1
3aja4
Parmonanpubie ynciaa. OOBIKHOBEHHEIC U
4 JeCSITUUHBIE TPOOH, TIPOLIEHTHI, 1
OecKkOHEeYHbIE IEPUOANYECKUE APOOH
Panmonansubie unciaa. OOBIKHOBEHHBIE U
5 JeCSITUUHBIE TPOOH, TIPOLIEHTHI, 1
OecKOHEYHbIE IEPUOANYECKUE APOOH
6 [Ipumenenue apobeii u NPOLEHTOB IS 1
penieHust TPUKIATHBIX 3a7a9
5 [Ipumenenue apobeii u IPOIEHTOB IS 1
penieHust TPUKIATHBIX 3a7a9
8 JleficTBUTENbHBIC YKCla. PaliioHaabHbIE 1
HppalMOHAIIbHBIE YHCIIa
9 Apudmernieckre onepanuu ¢ 1

JIeCTBUTEIIbHBIMU YN CIaMHU




10

Mopnynp AEMCTBUTEIBLHOTO YHUCIIA U €r0
CBOMCTBA

11

[TpubnuxEHHbBIE BEIYUCIICHUS, TPABUIIA
OKPYIJICHMS, IPUKUIKA U OLICHKA
pe3yJibTaTta BEIYMCIEHUN

12

OCHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JPOOHO-PaLMOHAJIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

13

OCHOBHBIE METO/Ibl PELLICHHS LIEbIX U
JNPOOHO-PaLMOHAJIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

14

OcCHOBHBIE METOBI PELICHUS LENbIX U
JIpOOHO-pallMOHANIBHBIX YPaBHEHUN U
HEPaBEHCTB

15

MHOrouieHsl OT OAHON NEPEMEHHOM.
Jlenenre MHOrO4JIeHa Ha MHOTOUJIEH C
ocratkoM. Teopema besy

16

MHOrouseHb! ¢ HeTbIMHA
koa¢pdunmentamu. Teopema Bueta

17

Pemrenne cucreM TMHEHHBIX YpaBHEHUN

18

Pemenue cucrem JIMHEHHBIX ypaBHEHUI

19

Martpuna cucTeMsl JIMHEWHBIX YPaBHEHUMN.

Onpenenurens MaTPUIBI 2X2, €T0
F€OMETPUUYECKHUI CMBICI U CBOICTBA;
BBIUHCIIEHHUE €T0 3HAUECHUS

20

Omnpenenurens MaTpULbl 2X2, €ro
reOMETPHUECKUIT CMBICT U CBOMCTBA;
BBIYMCIICHUC €I'0 3HAYCHUA




21

[Ipumenenue onpeaenuTens A perieHus
CHUCTEMbI JINHEHHBIX YpaBHEHU

22

Pemrenne npukiiagHbIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

23

Pemenne npukianHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

24

KontposbHas padota: "PanronanbHbie
ypaBHEHUs U HepaBeHCTBA. CUCTEMBI
JIMHEWHBIX ypaBHEHUN"

25

OyHKIMS, CIOCOOBI 3aJaHUST (PYHKIIHH.
B3aumno oOpaTHble GYHKITHH.
Komnosurus ¢yHkimit

26

I'padux GpyHKINU. DIEeMEHTapHbIC
npeoOpa3oBaHus rpagukoB GyHKIMN

27

OO6macthb ornpeesieHust © MHOXECTBO
3HaueHul pyHkuuu. Hynu pyHkumm.
[IpoMexyTkH 3HaK OCTOSTHCTBA

28

YETHble U HEYETHBIE PYHKIIMHU.
[lepuoanueckue pynkuuu. [Ipomexyrku
MOHOTOHHOCTH (PYHKIIMH

29

MakcuMyMBbl U MUHUMYMBI (DYHKIIHH.
HauOossiiee 1 HanMeHbIlIee 3HAUEHNE
(GYHKIIMM Ha IPOMEXKYTKE

30

Jluneiinas, KBaJpaTu4Has ¥ JIpoOHO-
TUHEWHas QyHKIUH

31

DneMeHTapHOE MCCIICIOBAHUE U
ocTpoeHHe rpauKoB ITHUX QYHKIUN




DeMeHTapHOE UCCIIeIOBAHUE U

32 .
OCTpoeHue rpaduKoB ATUX QYHKIUH

33 Crenens c 11e71bIM MIOKa3aTeneM. bunom
Hprorona

34 CreneHb c 1eNIbIM MoKa3zaTesneM. buaom
Hprorona
CrenenHast GyHKIIUS C HATypaIbHBIM U

35 eJbIM nokasareiieM. E€ cBolicTBa U
rpaduk

36 KonTponbnas pabora: "Crenennas
¢bynkus. E€ croiicTBa u rpaduk”

37 Apudmernaeckuii KOpeHb HATYPaTbHON
CTEIICHU U €ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HaTypaibHOU
CTEIEHU U €ro CBOMCTBA

39 [Ipeobpa3oBaHUs YUCIOBBIX BBIPAKECHHH,
coJiepKalluX CTENEeHU U KOPHU

40 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHHIH,
coJiepKalluX CTENEHU U KOPHU

41 [IpeoOpazoBaHus YUCITOBBIX BHIPAKCHUH,
coJiepKaluX CTENIeHU U KOPHU
Hppaumnonansusie ypaBHeHUs. OCHOBHBIE

42 METO/IbI PEIICHHS UPPAITMOHATBHBIX
YpaBHEHUI
Uppanmonanbubie ypaBHeHUsI. OCHOBHBIE

43 METO/bl PEIICHHS UPPALMOHATBHBIX

YpaBHEHUU




WppanmonansHblie ypaBHeHUs. OCHOBHbIE

44 METO/IbI PEIICHHS UPPAITMOHATBHBIX
ypaBHEHU

45 PaBHOCHIIBHBIE IEPEXO/BI B PELIEHUU
UppalMOHAIBHBIX YPaBHEHHHA

46 PaBHOCHIIBHBIE IEPEXOBI B PELIEHUU
UppaMOHABHBIX YPaBHEHHHA

47 PaBHOCUIIBHBIE TIEPEXObI B PEUICHUH
UppalMOHATIBHBIX YPaBHEHUI

48 PaBHOCUIIBHBIE TIEPEXObl B PELHICHUH
UppalMOHATIBHBIX YPaBHEHUI
CoiicTBa u rpaduk KOpHS N-0if CTETIeHN

49 KaK (QYHKIIMH OOpaTHOW CTETICHH C
HaTypaJbHBIM ITOKa3aTeleM
CaoiicTBa ¥ rpa@uK KOpHs N-O CTENEeHU

50 Kak (QyHKIIMM OOpaTHOM CTETeHHU C
HaTypaJIbHBIM MOKa3aTesleM
Kontponbnas padota: "CsoiicTBa u

o1 rpaduk KOpHs N-0i cTeneHu.
WppanmonansHbie ypaBHeHNA"

59 CreneHsp ¢ palMoOHaJIbHBIM IIOKA3aTENEM U
€€ CBOICTBA

53 CreneHsp ¢ palMoOHaJIbHBIM NIOKA3aTENEM U
e€ CBOICTBA

54 CreneHb ¢ palMOHaJIbHBIM MTOKA3aTeNeM U
e€ CBOICTBA

55 [TokazarenbHas pyHKUMS, €€ CBOWCTBA U

rpaduk




Hcnons3oBanue rpaduka QyHKIIUU s

56 . 1
peleHys ypaBHEHUH

57 Hcnons3oBanue rpaduka QyHKIUN s 1
peLIeHusl ypaBHEHU I
IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE

58 METOBI PEIICHUS TTOKa3aTeIbHbIX 1
YpaBHEHUH
IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE

59 METO/IbI PEIICHHUs TOKA3aTeIbHbBIX 1
YpaBHEHUU
[Toka3zarenbHble ypaBHEeHUs. OCHOBHBIE

60 METO/IbI PEIICHHUs TOKa3aTeIbHbBIX 1
ypaBHEHUH

61 KonrtponsHas padora: "[lokazaTenbHast 1
¢ynkuus. [TokazarenbHble ypaBHeHUS"

62 Jlorapudwm uncna. CoiicTBa jorapudma 1

63 Jlorapudm uncna. CoiicTBa jorapudma 1

64 Jlorapudm uncna. CoiicTBa jorapudma 1

65 JlecsiTuuHBIE U HATYpaJibHbIE JTOTapUPMBbI 1

66 JlecATUUHBIE U HATypaJIbHbIE JTOTapH(PMbI 1

67 [IpeobOpazoBaHme BRIpAXKEHUH, 1
COZIepKALIHX JIOTapU(MBI

68 [IpeobOpazoBanHue BBIpAXKEHUH, 1
coJieprKaIiuX JorapudmMbl

69 IIpeoOpa3oBaHue BBIpAKEHHIH, 1

COJIepKALIHX JIOTapU(PMBI




Jlorapudmuueckas GpyHKIus, e€ cBOicTBa

70
U rpaduk

7 Jlorapudmuueckas GpyHKIms, e€ cBoiicTBa
u rpadux

79 Hcnons3oBanue rpaduka GyHKIIUN 715
pelIeHusl ypaBHEHUN

73 Hcnonb3oBanue rpaduka GyHKIMU 115
peleHys ypaBHEHUH
Jlorapudmuueckue ypaBHEHHS.

74 OCHOBHBIE METO/IbI PEUICHUS
Jorapu(pMUUECKUX ypaBHEHUN
Jlorapudmuueckue ypaBHEHHS.

75 OcCHOBHBIE METO/BI PELLICHUS
Jorapu(pMHUUECKUX ypaBHEHUN
Jlorapudmuueckue ypaBHEHHS.

76 OCHOBHBIE METOJIbI PETICHUS
JoTapu(PMUYECKUX YpaBHEHUM

77 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH
Jorapu(PMUYECKUX YpaBHEHUM

78 PaBHOCHIIbHBIE TEPEXO/IbI B pEILICHUH
Jorapu(pMHUUECKUX YpaBHEHUN
KonrtponsHas pabora:

79 "Jlorapudmuyeckast pyHKIUS.
Jlorapudmuueckue ypaBHeHHs"

80 Cunyc, KOCUHYC, TAHT€HC M KOTAHTeHC
YHCIIOBOTO apryMeHTa

81 Cunyc, KOCUHYC, TAHT€HC M KOTAaHTeHC

YHCIIOBOTO apryMeHTa




ApKCcHHYC, apKKOCUHYC U apKTaHI€HC

82 YHCIOBOTO apryMeHTa

83 APKCHHYC, apDKKOCHHYC U apKTaHT€HC
YKCJIOBOIO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

84 OIIpeieJIEHUE TPUTOHOMETPUUECKHUX
(GYHKIMN 9MCIOBOTO apryMEeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

85 oIpeJieJIeHue TPUTOHOMETPUUYECKHIX
(GyHKIWH 9MCIOBOTO apryMEHTa

86 OCHOBHbBIE TPUTOHOMETPUYECKHE
dhopMyIibI

87 OCHOBHBIE TPUTOHOMETPUYECKHE
bopMmyIbI

88 OCHOBHBIE TPUTOHOMETPUYECKHE
(bopMyJIbI

89 OCHOBHbBIE TPUTOHOMETPUUECKHE
(bopMyIibI

90 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

01 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX
BBIPAKCHUIN

92 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX
BBIPA)KCHU I

03 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX

BBIPAKCHUI




Pemrenne TpuroHOMeTpU4ECKUX

94 .
ypaBHEHHI

95 Pemenne TpuroHoMeTpudeCcKuX
YpaBHEHUU

9 Pemenne TpuroHoMeTpruuecKux
YpaBHEHUU

97 Pemenne TpuroHoMeTpruuecKux
ypaBHEHUH

08 Pemenue TpuroHOMeTpUYeCKHX
ypaBHEHUH

99 Pemenue TpuroHOMeTpUYECKHX
YpaBHEHUU

100 Pemenne TpuroHoMeTpruuecKux
YpaBHEHUU
KonTponpHas pabora:

101 "TpPUrOHOMETPUUECKNE BBIPAKEHUS U
TPUTOHOMETPUYECKHE YpaBHEHUA"
[TocnenoBarenbHOCTH, CIOCOOBI 3a1aHUS

102 nocJeoBaTeabHoCTeR. MeTon
MaTeMaTHYeCKON MHAYKIIUU
MOHOTOHHBIE B OTPaHUYCHHBIC

103 nocienoBarenbHOCTH. McTopus ananuza
OECKOHEYHO MaJbIX

104 Apudmernueckas mporpeccus

105 I'eomerpuueckas nporpeccus

106 beckoneuno yoOpIBaroriast

reoMCTpHUYICCKas MPOrpeCCud




CymMma 6eckoHeuHO yObIBaroImei

107 r€OMETPUYECKON TPOTrPECCUU

108 JIMHEHBIN U YKCIIOHEHIMAIbHBIA POCT.
Hucno e. Dopmyna CI0KHBIX POLEHTOB

109 JIMHEHBIN ¥ YKCTIOHEHIIMAIbHBIA POCT.
Hucno e. DopMyna CI0KHBIX IPOLEHTOB
Hcnons3oBanue nporpeccuu Jiist

110 pelIeHUs pealIbHBIX 3a1a4 MPUKIIATHOTO
XapakTepa

111 KonTponbHas pabora:
"[locnenoBarenbHOCTH U Iporpeccun’

112 HenpepbiBHBIE QYHKIIMU U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI TpaUKOB
byHKIMIA

114 CBoiicTBa (DyHKIMI HETIPEpHIBHBIX Ha
OTpE3Ke

115 CaoiicTBa (QyHKIIMI HETIPEPHIBHBIX HA
OTpE3Ke

116 MeTo MHTEpPBAJIOB JUIsl pEIICHUS
HEPAaBEHCTB

117 MeTo MHTEPBAJIOB JUIsl PEIICHHUS
HEPaBEHCTB

118 MeTto MHTEPBAJIOB JUIsl PEIICHHUS
HEPABEHCTB

119 [IpuMeHeHne CBOWCTB HEMPEPBIBHBIX

GyHKIUHN 1715 petieHus 3a1a4




IIpuMeHeHne CBOWCTB HENPEPBIBHBIX

120
GbyHKIUH 1715 petieHus 3a1a4y

121 [lepBast u BTOpas Npou3BOIHBIC PYHKIIUU

122 Onpenenenue, reOMETPUUECKUNA CMBICIT
MPOU3BOIHOMN

123 Omnpenenenue, GU3NISCKUN CMBICIT
MPOU3BOIHOMN

124 VYpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIIUN

125 VYpaBHeHHE KacaTeIbHOU K TpauKy
byHKIIIN

126 [Ipou3BoIHBIE AIEMEHTAPHBIX (PYHKIIUN

127 [Tpon3BoHBIC HIIEMEHTAPHBIX (QYHKINI

128 [Tpon3BoiHAS CYMMBI, TPOU3BEACHHSI,
YaCTHOTO ¥ KOMITO3HUIINU ()yHKITHI

129 [IpowusBoiHAsS CyMMBI, TPOU3BEACHHUS,
YaCTHOTO M KOMITO3UIIUU (YHKITUI

130 [IpousBoHAs CyMMBI, TPOU3BEACHHUS,
YaCTHOTO M KOMITO3UIIUU (YHKITUI

131 Kontponbnas padota: "[IponszBognas”

132 [ToBTOpeHue, 06061IeHNE,
cucTtemMaTusanus 3HaHuil: "YpaBHeHus "

133 [ToBTOpenue, 060061IeHNE,
cucTeMaTu3alus 3Hanui: "OyHkuun"

134 Hrorosast koHTpopHAs paboTa

135 HToroBasi KOHTpOJIbHASA paboTa




136

[ToBTOpenue, 060061IeHNE,
cUCTEMAaTH3aIUs 3HAHUM

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME

136

10




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Anrebpa n Hayasia Maremarndeckoro ananuza. 10-11 knaccel. YueOnuk. ba3oBsiii u
yrinyonenssiii yposau 2024 . [llabynun M.U., Tkauea M.B., Konsirun FO.M., ®enoposa H.E.,
Amumos [ILA.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Anrebpa n Hayasia MaremMarndeckoro ananmsa. 10-11 knaccel. YueOnuk. ba3oBsiii u
yray6nennsiii yposau 2024 . [1labynun M.U., Tkauesa M.B., Konsirun 10.M., ®enoposa H.E.,
Anumos IILA.

COOpHHUK TUIaKTHIECKHX MATEPHAIIOB K yUeOHUKY «AJredpa U Havajaa MaTeMaTHYeCKOTO aHaIH3a.
10-11 xnaccel. ba3oBblit 1 yrIyOJIeHHBIH YPOBHI»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET

http://www.uztest.ru

http://fcior.edu.ru
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