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HOACHUTEJIBHASA 3AIIMCKA

VYueOHbiii Kypc «Anredpa u Hayajga MaTEMaTHYECKOTO aHAJIN3ay» SBISICTCS
OJIHUM M3 Haubojee 3HAYMMBIX B MIpOrpamMMe CpeaHero oOluiero oopa3oBaHUs,
IIOCKOJIBKY, C OJJHOM CTOpPOHBI, OH 00ECIEeYMBAET MHCTPYMEHTAIbHYIO 0a3y i
U3Y4YCHHS] BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C JAPYrod CTOPOHBI, (popmMupyer
JIOTUYECKOE M a0CTPAaKTHOE MBIIUICHHE O0YYaIOIUXCsS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUSI MH(OPMATHKH, OOLIECTBO3HAHUSA, UCTOPUH, CIOBECHOCTU U APYTUX
JUCHUIUIMH. B pamMkax maHHOro ydeOHOro Kypca OOydaromiuecsi OBJIaJ€BarOT
YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHON HayKd, KoTopas (OpMyJIupyeT CBOU
JOCTHKEHUS B MaTeMaTH4eCcKon (opMme.

VY4eOHbIl Kypc anreOpsl U Hayajd MaTEMaTHYECKOro aHalu3a 3aKJIaJbIBaeT
OCHOBY [Jisi YCIHENIHOTO OBJIAJICHUs 3aKOHAMU (PU3UKH, XUMUHU, OHOJIOTrHUH,
MOHUMAaHUSI OCHOBHBIX TEHJCHIIMNA pa3BUTHUSI SKOHOMUKH U OOIIIECTBEHHOM KU3HHU,
MIO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX IU(MPOBBIX M KOMITHIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIIOJIb30BaTh UX Ul JajbHeWIero oOpa3oBaHHUs U B
MOBCEHEBHOM KU3HU. B TO ke BpeMs OBJlaJieHue aOCTPAKTHBIMH M JIOTMYECKH
CTPOTUMHU KOHCTPYKIMSIMU alreOpbl M MaTeMaTHYeCKOro aHalii3a pa3BUBAET
YMEHUE HAaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH, JOKAa3bIBATh
YTBEP)KIEHUS C MOMOUIbI0 MHAYKIUU U PACCYKIaTh AENYKTHBHO, UCIIOJIb30BaTh
000011IeHHEe W KOHKPETH3allMl0, a0CTparupoBaHUE M aHAJIOrUIo, (OPMHUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIILICHHE.

B xoxe usydenus yueObHOro Kypca «Anrebpa W Hadajla MaTeMaTHYECKOTO
aHanu3za» OOydarolIMecs MOJY4YaloT HOBBIA OMNBIT PElIeHHUs NPUKIAJHBIX 3a/ad,
CaMOCTOSITETILHOTO TIOCTPOEHUSI MaTEMaTUUYECKUX MOJIeIell peajbHbIX CHUTYyallui,
UHTEpPIpETAllMd  MOJYYECHHBIX  PEIIeHUH, 3HAKOMSATCS C  IpUMEpamu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE, HAYKE M HCKYCCTBE, C
BBIJJAIOIIUMUCS MAaTEMAaTUHYECKUMU OTKPBITUSMU U UX aBTOPaMHU.

VYyeOHbIll Kypc 00JafaeT 3HAYUTENbHBIM BOCIUTATEIBHBIM MOTEHIIMAJIOM,
KOTOpBIM peaqu3yeTcss Kak uepe3 ydeOHbI Marepual, CHoCOOCTBYIOIIHIMA
(OpMHUPOBAHUIO HAYYHOI'O MHMPOBO33PEHHS, TaKk M dYepe3 creuupuky ydeOHOM
NEeATeNbHOCTU, TpeOyromied MpOAOKUTEILHON  KOHIICHTpAIlMd  BHHUMAaHUS,
CaMOCTOSITEITLHOCTH, aKKYPAaTHOCTH U OTBETCTBEHHOCTH 3a MOJIYYeHHBIN pe3yJIbTarT.

B ocHoBe MeToauku o0ydeHus aaredpe u HayajiaM MaTeMaTUYECKOT0 aHAIH3a
JICKUT IEATEIbHOCTHBIA TPUHIUI OOyUYEHHUS.

B ctpykType yuebHOro kypca «Anredpa u Hayajia MaTeMaTH4eCKOro aHaJIU3a»
BBIJICJIEHBl  CIEAYIOIIHE COAEPKATEIbHO-METOANYECKUE JuHUU: «Yucima wu
BbIUMCIeHUs», «DyHKkun u rpadukny, «YpaBHeHUS W HepaBeHCTBay», «Hauama
MaTEMaTUYECKOro aHainu3a», «MHOXecTBa U Joruka». Bce OCHOBHbIE
COJIepKATeIbHO-METOIMYECKHE JIMHUM U3YYaloTCsd Ha MPOTSKEHUU JIBYX JIET



o0yueHus Ha YpOBHE CpeTHEro o01ero o0pa3oBaHusi, €CTECTBEHHO JOMOJIHSAS IPYT
Jpyra 1 MOCTENEHHO HACHIIAsICh HOBBIMU TEMaMH U pa3zaenamu. JJaHHbIi yueOHbIN
KypC SIBIISIETCSI MHTETPATHUBHBIM, TOCKOJIBbKY OOBEOWHSIET B cebe coaep:KaHue
HECKOJIbKUX MAaTEeMaTUYECKUX TUCHUIUIMH, TaKUX KakK anaredpa, TPUTOHOMETpPHS,
MaTeMaTUYeCKUI aHaIN3, TEOPUsI MHOXKECTB, MaTeMaTh4eckas Joruka u ngpyrue. [1o
Mepe TOro Kak o0ydaroliuecs OBJaJIeBatOT BCE 0oJiee MIUPOKUM MATEMaTUYECKUM
amnmapaToM, Y HUX TIOCJIEIOBATEIbHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MATEMaTHYECKYI0 MOJENb PEANTbHOW CHUTYyallud, NPUMEHSATHh 3HAHUS,
NOJy4YEHHbIE NPU H3YYEHUHM Y4eOHOro Kypca, JUIsl PEIICHUS CaMOCTOSTENbHO
chopMyIUPOBAHHON MaTeMaTUYECKOW 3aJaduu, a 3aTeM HHTEPIPETUPOBATH CBOM
OTBeT.

ConepxxarenbHo-MeToIM4ecKass JUHUS «Yucia U BBIYMCIECHUS» 3aBEpIIAcT
(dbopMupOBaHHE HABBIKOB HCIOIb30BAHMS JIEHCTBUTENBHBIX YUCEN, KOTOPOE OBLIO
HAYaTO Ha YPOBHE OCHOBHOI0 0011ero oopasoBanus. Ha ypoBHe cpenHero oo1miero
oOpa3oBaHus 0co0O€ BHUMaHue  yaensiercss (OPMUPOBAHMIO  HABBIKOB
pPAIMOHAJIBHBIX BBIYMCIICHHUM, BKJIIOYAIOMIMX B CEOsl HCIIOJIb30BAHUE PA3TUYHBIX
dopMm 3amucu 4Yucia, yMEHHE JeJaThb NPUKUIKY, BBIIOIHATH MPUOIMKEHHBIE
BBIUMCIICHHS, OIEHUBATh UYUCIIOBBIC BBIPAKEHHs, pabOTaTh C MaTEeMAaTHUYECKUMU
KOHCTAaHTaMHU. 3HAKOMbIe OOy4YalolmKUMCS MHOXKECTBA HATypaJIbHBIX, LENbIX,
palMOHANbHBIX M JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX dYHcel. B KakIoM M3 OSTUX MHOXECTB PacCMaTPHUBAIOTCS
CBOWMCTBEHHBIE €My CIenu(pUIECKue 3aJayd M OIepaluu: JeICHHE Halemo,
ONEpUPOBAHUE OCTATKAMM HAa MHOXECTBE IENbIX 4YHCEeT, OcoOble CBOMCTBA
PaIMOHAIIBHBIX U UPPANMOHATIBHBIX YHCEN, apu(METHIECKUE OMeparii, a TakKe
U3BJICUCHNE KOPHS HATypajbHOW CTEIEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEI.
bnaromapsi mociieoBaTenbHOMY PACHIMPEHHIO Kpyra HCHOIB3YEMBIX YHCEN H
3HAKOMCTBY C BO3MOXXHOCTSIMH WX MPUMEHEHHUS JJIS PElICHUs Pa3IudHbIX 3aj1a4
(dopmMupyeTcsi NpeACTaBlIeHNE O €IUHCTBE MAaTeMaTUKU KaK HayKd U €€ pojiH B
MOCTPOECHUU MOJIENe pealbHOTO MHpa, HIMPOKO HCIONIB3YIOTCA 0000I1IeHne u
KOHKPETHU3ALIHS.

Jluaust «YpaBHEHHsI M HEPABEHCTBA» pEATU3YyETCs HA MPOTSHXKEHUU BCETO
oOy4eHHsI Ha YPOBHE CpEIHEro oOIero oOpa3oBaHUs, MOCKOJBKY B KaKIOM
pasnene IlporpamMmbl MpenycCMOTPEHO pEIIEHHE COOTBETCTBYIOHIMX 3anad. B
pe3ynbTaTe OOydYaromIMecss OBJaJACBAIOT PaA3JIMYHBIMM METOJAMH  PEIICHUS
pallMOHANIBHBIX, HPPAIMOHAIBHBIX, TOKA3aTEJIbHBIX, JIOTapUPMHUYECKUX U
TPUTOHOMETPUYECKUX ypaBHEHUH, HEPAaBEHCTB M CHUCTEM, a TaKkKe 3ajad,
colepKammx mapamerpel. [lodydeHHBIE yMEHHS IIHUPOKO HCHOIB3YIOTCS MPHU
UCCIIeZIOBaHUH (YHKIUI C TIOMOINBIO MPOU3BOJHON, TIPU PEIICHUH MPHUKIATHBIX
3a/1a4y M 3a7]a4 Ha HaXOXKJeHUE HAaMOOJIbIINX U HAUMEHBIIUX 3HAYCHUIN (PYHKIUU.



JlanHas conepikarenbHasi JUHUS BKIIOYAEeT B ce0s Takke (OPMUPOBAHHE YMEHUMN
BBINOJHATh  pacy€rsl 1o  QopMynaMm, NpeoOpa3oBaHMs  PalMOHAIBHBIX,
UPpPALMOHANBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHHUN, a4 TAKKE BBIPAXKEHUMH,
collep)KallluX CTerneHu W Jiorapudmbel. brarogaps u3ydeHUIo anredpandyecKkoro
MaTepuaa IpOUCXOAUT ajbHelllee pa3BUTHE aITOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIIJIEHUST 00yYaromuxcs, (OpMHUPYIOTCS HaBBIKM AETYKTHBHBIX PacCy>KIEHUH,
paboThl C CHUMBOJBHBIMU (OpMaMH, TPEACTaBICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEN B BUJIE PABEHCTB M HEPaBEHCTB. AlreOpa npenaraer 3pQexkTuBHbIC
UHCTPYMEHTBI [UIsl pELIEHUs MPAKTUYECKMX M €CTECTBEHHO-HAY4HBIX 3ajady,
HATJIAIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKA HAYKH.

CopepxxarenbHo-MeToAuueckass JMHUA «DyHKIMM U TpaduKU» TECHO
HepervieTaeTcs ¢ APYTMMU JUHUSAMH Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a1a€T MOCIEN0BATEIBbHOCTD NU3YUeHUs MaTepuana. M3yuenue cTeneHHon,
NOKAa3aTeIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMH, UX CBOWCTB
U rpaduKOB, UCIOIb30BaHUE (DYHKIMM ISl pelIeHus 3aJad U3 JAPYTruX y4eOHbIX
PEAMETOB U PEANBHOMN KM3HHU TECHO CBSI3aHO KAaK C MAaTEMAaTHUYECKUM AHAIHM30M,
TaK U C pEIICHHEeM ypaBHEHUH M HepaBeHCTB. [Ipum 3TOM Oonblioe BHUMAaHHE
ynensiercs (OpMHUPOBAHUIO YMEHUS BbIpakaTh (OpMyIamMu 3aBUCHUMOCTU MEXIY
pPa3NIMYHBIMM BEJTMYMHAMH, KCCIEOBAaTh IOJYyYE€HHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Martepuan 5Toi cofiepKaTeIbHON TUHUYU HAIlEJICH HA Pa3BUTHE YMEHUM U
HAaBBIKOB, MO3BOJISIOIIHUX BBIPAXKATh 3aBUCUMOCTH MEX/1y BEIMYMHAMU B PA3TUUHON
dbopme: aHanuTUUYECKOH, Tpaduueckoit u cioBecHo. Ero nzyuenue crnocodocTByeT
Pa3BUTHIO aJTOPUTMHUYECKOTO MBIILIEHUS, CIIOCOOHOCTH K OOOOUIEHUI0 U
KOHKPETHU3aL1H, UCTIOIb30BAaHUIO aHAJIOT HIil.

CopepxarenbHast nuHus «Hayana MareMaTHnyeckoro aHajnz3ay IO03BOJIAET
CYILLECTBEHHO PACIIMPUTh KPYTI KaK MAaTeMAaTHMYECKHX, TaK M MPUKIAIHBIX 3a7ad,
JOCTYIIHBIX OO0YyYaronmuMmcs, Tak KaK y HUX MOSBISETCS BO3MOXKHOCTh CTPOHUTH
rpaduKu CIOXKHBIX (DYHKUMNA, OMNpENeNnsiTh WX HauOONbIIME U HAUMEHbIINE
3HAYCHHSI, BBIYUCIATH IUIOMAAU (GUTYp U OOBEMBI TEl, HAXOAUTh CKOPOCTU U
yCKOpeHus TmporeccoB. JlaHHas copepkarenbHas JHHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH ITOCTPOCHHUS MaTEMAaTHYECKUX MOJIENEd pEalbHBbIX CHUTYyaluH,
NO3BOJISIET HAXOJUTh HAWTy4YlIee PEIICHUE B IPUKIIAAHBIX, B TOM YHCJIE COLIMAIBHO-
SKOHOMHMYECKHUX, 3aJadyax. 3HAKOMCTBO C OCHOBaMH MaTE€MaTHYECKOTO aHaIM3a
CIIOCOOCTBYET Pa3BUTHUIO aOCTPaKTHOTO, (OPMaTbHO-IOTMYECKOTO U KPEATUBHOTO
MBIIIJIEHUS,, (OPMUPOBAHUIO YMEHUW pACIO3HABATh IMPOSIBICHUS 3aKOHOB
MaTEMaTUKH B HAyKe, TEXHUKE U UCKycCTBE. OOyYarOIIMECs Y3HAIOT O BBIIAIOIIHUXCS
pe3ynbTaTax, NOJYYEHHBIX B XOJ€ pPa3BUTUS MaTEMaTUKU KaK HAYKH, U 00 HX
aBTOpax.



ConeprkaTenbHO-METOANYECKass TUHUS «MHOXECTBa M JIOTHKa)» BKIIIOYAET B
ceOst DJIEMEHTHl TEOPUU MHOXKECTB M MAaTeMAaTHYECKOW JIOTUKH. TeopeTHKo-
MHOKECTBEHHBIC ITPEACTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBHONH MaTeMaTHKHU
U TIpe[JiararoT Hawnboyiee YHHBEpPCaIbHBINA SI3BIK, OOBEAMHSIONIMA BCE pa3JIeibl
MaTEeMaTUKH U €€ TPWIOKEHUH, OHU CBSA3BIBAIOT pa3HbIE MaTeMaTHYECKUE
JTUCITUIUTMHBL W WX TPWIOKEHUS B eAuHoe I1enoe. I[lodToMy BaXHO 1aTh
BO3MOXHOCTh OOyYaromeMycss IOHHUMaTh TCOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BaTh €r0 JJIsi BBIPAKEHUS CBOMX MBICIIEH.
JpyruMm BaXHBIM TPU3HAKOM MaTEMaTUKH KaK HAyKd CJeayeT MpHU3HATh
CBOMCTBEHHYIO €M CTPOrocTb OOOCHOBAaHUM U CIE€OBAHHUE OMNpPeAeIEHHBIM
NpaBWJIaM  TOCTPOCHUS  JOKA3aTelbCTB.  3HAKOMCTBO C  JJICMEHTaMH
MaTEMaTUYECKON JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTHUECKOTO MBIILIICHUS
00yJaroIINXCs, TTO3BOJIIET UM CTPOUTH CBOM PACCYXKIEHUS HA OCHOBE JIOTHYECKUX
npaBwiI, GOPMUPYET HABBIKH KPUTHUECKOT'O MBITTUICHHS.

B yuebHOM Kkypce «AnreOpa M Hadajga MaTEMaTHYECKOTO aHAIHM3ay
NPUCYTCTBYIOT OCHOBBI MaT€MaTHYECKOI'0 MOJEITHUPOBAHUS, KOTOPHIE MPHU3BAHBI
crroco0CTBOBaTh (POPMHUPOBAHHMIO HABBIKOB IOCTPOSHHUS MOJEISH pPealbHBIX
CUTYyaIllMii, WCCIEAOBAHHUS DJTHX MOJENeH C TIOMOIIBIO ammapata anreOpsl U
MaTEeMaTUYECKOTO aHalin3a, WHTEPIPETAlUU IOMyYEeHHBIX pPEe3yJbTaToB. Takue
3a/1aHUs BIUIETEHBI B KXKIBIN U3 Pa3/IeloB MPOTPaMMBbI, TTOCKOJIbKY BECh MaTepHall
y4e0HOTO Kypca IIMPOKO HCIOJB3YeTCs I PElIeHHS NPHUKIAIHBIX 3amad. [lpu
pEIICHUHM  pEalbHBIX  NPAKTHYECKUX  3amad  oOydJaroIuecss  pa3BHBAIOT
HaOII0aTeNIbHOCTh, yYMEHHE HAaXOIWUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000IaTh HW  KOHKPETHU3MPOBATh  IPOOJIEMY.
JlestenpHOCTE 1O (OPMHUPOBAHUIO HABBIKOB PEIICHHUS MPUKIATHBIX 3a7ad
OpraHu3yeTCs B MPOIIECCE U3YyUEHHUS BCEX TeM yd4eOHOro Kypca «Anredpa 1 Hadasa
MaTeMaTUYECKOTO aHaTN3ay.

Ha wusydenne yueOHOro Kypca «AnreOpa W Hadajla MaTeMaTHYE€CKOTO
aHanuzay» oTBoauTcs 272 yaca: B 10 kiacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COJAEP XAHME OBYUYEHUA
10 KJIACC

Yucua 1 BBIYMCICHUSA

Panmonanbupie uyucia. OOBIKHOBEHHBIE U JECSITHYHBIE IPOOH, IMPOLIEHTHI,
OeckoHeuHble Mepuoanyeckue Apodu. [Ipumenenue apoOel M TPOLEHTOB IS
peuieHns NPUKIaAHbIX 3a7a4 U3 Pa3JIMYHbIX OTPACiIed 3HAHUN U PeAIbHOM KU3HU.

JlelictBuTenbHble 4ucaa. PanuoHanbHble W UPpPALMOHAIBHBIE  YHCIA.
Apudpmernueckue  omnepauud C  JEHCTBUTEIBHBIMU  yuciaamMu. Moayib
JNEHUCTBUTENBHOrO YKCla U ero cBoMcTBa. [IpuOaMKEHHbIE BHIYMCIICHUS, TIPABUIIA
OKpPYTJICHHUS, MPUKUIKA U OLIEHKA PE3YyJIbTaTa BbIUUCICHUM.

Crenenp ¢ uenbiM  nokazareneM. buHom Hprorona. Hcnonbs3oBaHue
noaxo el (popMbl 3aMUCH TEUCTBUTENBHBIX YHCEN JIJISl PEIICHHS IPAKTUYECKUX
3a/a4 U MPEJCTABICHUS JaHHBIX.

ApudmMernyeckuii KOpeHb HaTYpaJIbHOM CTENEHU U €ro CBOMCTBA.

CreneHp C palMOHAIBHBIM II0KAa3aTeleM U €€ CBOMCTBA, CTENEHb C
NIEUCTBUTEIILHBIM ITOKA3aTeIJICM.

Jlorapudpm uymcna. CpoiicTBa jorapudma. JlecsSTUuHbIE W HaTypalbHbIE
jorapuMsl.

CHHYC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHUCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCUHYC M APKTAaHI'€HC YMCIIOBOTO apTyMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnectBa W TOXKAECTBEHHBbIE IpPeoOpa3oBaHUsA. YpPaBHEHUE, KOPEHb
ypaBHeHMs. PaBHOCWIIBHBIE ypaBHEHMS W ypaBHEHHA-CIEACTBUA. HepaBeHCTBO,
pelIeHrne HEPABEHCTBA.

OCHOBHBIE METOJIbI PEIICHUS LIETBIX U APOOHO-PAIIMOHATILHBIX YpaBHEHUN U
HEpPaBEHCTB. MHOroujeHbl OT OJHOW IIEpEMEHHOW. JleneHne MHOrouwieHa Ha
MHOTO4JIeH ¢ ocTaTKOM. Teopema be3y. MHoOrowieHs! ¢ neiasiMu K03 QpUIeHTaMu.
Teopema Buera.

[IpeoOpa3zoBaHUs YUCITOBBIX BBIPAXKEHUH, COJIEPKAIIUX CTEIIEHN U KOPHHU.

WppanmonanbHbie YPaBHEHHS. OcHOBHBIE METO/BI peleHus
UPPALMOHAIBHBIX YPABHECHHM.

[TokazarenbHble ypaBHEHHMs. OCHOBHBIE METOJbI PELICHUS INOKA3aTEIbHBIX

YPaBHECHUM.

[IpeoOpazoBanue BeIpaXXEHH, COAEPKATUX JTOTAapU(MBI.

Jlorapudmudeckue ypaBHECHHUS. OcHOBHBIC METOJIBI pereHus
Jorapu(pMUICCKUX YPaBHCHHHM.

OcHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUECKHUX BBIPAKEHUM. PellIeHne TPUroHOMETPUIECKUX YPABHEHUM.



Pemienne cucrteM nMHENMHBIX ypaBHEHMH. Marpuma CUCTEMbI JIMHEHMHBIX
ypaBHeHUW. OnpeIeNnTeNb MATPULIBI 2 X2, €r0 TEOMETPUIYECKUN CMBICI U CBOWMCTBA,
BBIYMCIIEHUE €70 3HAYECHUS, MPUMEHEHUE OINPEHAEIUTENS Il PEUICHUsS CUCTEMBI
JUHEHWHBIX ypaBHEHUU. PemieHne NpHUKIAagHBIX 3aJad C MOMOUIBIO CHUCTEMBI
JIMHENHBIX ypaBHEeHU. McciienoBaHre MOCTPOCHHOM MOJEIN C MOMOIIBE0 MAaTPHII
Y ONIPEACTUTEIICH.

[TocTpoeHne mMaTeMaTHYECKUX MOJEIEN pPEaTbHOM CUTYyallMd C ITOMOILBIO
YPaBHEHUW M HEPABEHCTB. lIprMeHEHHE ypaBHEHHU U HEPABEHCTB K PELICHUIO
MaTeMaTHUYEeCKUX 3aJlay ¥ 3a7a4 U3 Pa3InuHbIX 00JIacTeil HAYKU U peaibHOM KU3HMU.

DYyHKIUN U TPaPUKHU

OyHKIus, crnocoObl 3amaHus (yHKIUU. B3aumHO oOpaTHble (YHKIMH.
Kommnozummst  pynkiuii. 'paduk  QyHKIuu. DneMeHTapHbIe MNpeoOpa3oBaHUs
rpadukoB QyHKIHH.

O6nactb onpeneneHuss 1 MHOKECTBO 3HaueHUM ¢yHKkumu. Hymu dyHKmm.
[TpomexyTku 3HaKomocTossHCTBa. YETHBIE M HeuéTHbIe PyHKIMU. [lepuoanueckue
¢bysakiuu. I[IpomMeXyTKM MOHOTOHHOCTH (PYHKIIMU. MaKCUMyMbl U MHUHUMYMBI
¢ynkuun. Hanbonpiiee u HanMeHbliee 3HaueHus (PyHKINN Ha IPOMEXKYTKE.

Jlunelinasi, kBajpaTU4Has U JOpOOHO-TUMHEWHAs (QYHKIUU. DJIEeMEHTapHOE
UCCJIeIOBAHUE U TOCTPOEHUE UX IpauKOB.

CrenenHas GyHKIHS ¢ HATypaJdbHBIM U IIENIBIM MoKa3aTeneM. E€ cBoiicTBa u
rpaduk. CBolicTBa 1 rpaduk KOpHs N-0i CTENEHU KaK (YHKIUU OOpaTHOW CTENEHU
C HATYPAJIbHBIM I10KA3aTEIIEM.

[TokazatenbHass u jorapupmuyeckas (YHKIHMHU, UX CBOWCTBA M TpaduKu.
Hcnonb3oBanue rpadukoB GyHKIHI 17151 PEIIeHNs YPaBHEHUH.

TpuroHoMerpryeckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUYECKUX
(yHKIMN YUCIOBOTO apryMEHTA.

QOyHKIMOHAJIBHBIE 3aBUCUMOCTH B pEaJbHBIX IMPOLECCAX U SBICHUSIX.
I'padmku peanbHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCKOro aHaIu3a

[TocnenoBaTenbHOCTH, CIMOCOOBI 3aJlaHus MOcCienoBaTeabHOCTe. Meroa
MaTeMaTH4YECKOM HHAYKIMHA. MOHOTOHHBIE U OTPAHUYEHHBIE MTOCIEA0BATEIbHOCTH.
Hcropusi BO3HUKHOBEHHMS MaTEMaTHYECKOI'O aHajlu3a Kak aHajin3a OECKOHEYHO
MaJbIX.

Apudmernueckas 1 reoMmeTpuueckasl mporpeccuu. beckoneuHo yoObiBaroias
reoMmerpudeckas nporpeccus. Cymma 0eCKOHEYHO YOBIBAIOIIEH T€OMETPUYECKOMN
nporpeccud. JIMHEeWHbIA U SKCITOHEHIHAIBHBIA pOoCT. Yncio e. PopMyia CI0KHBIX
npoueHToB. Mcnonp30BaHWE TPOrPECCHMU I PELICHHWS pealbHbIX 3a1ad
IIPUKJIIATHOTO XapaKTepa.



HempepriBabie GyHKIIMM W WX CBOWCTBA. TOYKHM paspbiBa. ACHUMITOTHI
rpagukoB ¢yHkuuid. CBoHCTBa (YHKUMU HENpPEphIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHMS] HEpaBEHCTB. l[IprMeHEeHMe CBOWCTB HENPEPBIBHBIX
(YHKUMIA U1s1 pelieHus 3a1a4.

[lepBas u BTOpas npousBoaHbie GyHKIUU. Onpenenenre, reoMeTpuYeCKUil 1
(u3HYECKUl CMBICT MPOU3BOIHOM. Y paBHEHHE KacaTeNbHOU K rpaduKy (PyHKIIMH.

[IpousBoaHbIE  ANEMEHTApHBIX  (PYHKIUH. IIpousBogHass  CyMMBl,
POU3BEEHUS, YACTHOI'O U KOMIO3UIMU (DYHKLIUH.

MHoKecTBa M JIOTHKA

MHOXeCTBO, OIlepallid HaJ MHOXXECTBAMM M HX CBOWCTBA. Jluarpammsl
Oitnepa—Benna. IIpuMeHeHHE TEOPETUKO-MHOXKECTBEHHOIO ammapara i
ONMCAHMS pEANbHBIX MPOLECCOB M SBJICHHUH, NPH PELICHUHM 3aJad U3 JAPYTrux
y4€OHBIX MTPEAMETOB.

Omnpenenenue, TeopeMa, CBOHNCTBO MAaTEMaTUYECKOTO OOBEKTA, CIEACTBUE,
J0Ka3aTeIbCTBO, PABHOCHIIBHBIE YPABHECHHSI.

11 KJIACC

Yuciaa v BbIYMCTCHUS

Harypanbubie u nenble uncna. [I[puMeHeHrne NMpU3HAKOB JEIMMOCTU LEIbIX
gucen, HauOonpiui oOuui genurtens (mamee — HOJl) m HanmMenbiee ooOiiee
kpatHoe (nanee — HOK), ocrarkoB no moayito, anroputMa EBknnia s pemeHus
3a/1a4 B LENbIX YUCIAX.

Kowmrnekcubie uucna. AnreOpawueckass W TPUTOHOMETpHUYECKash (POPMBI
3alyUCcu KOMIUIEKCHOTO 4YHcia. ApudMeTrhdyeckue orepanud ¢ KOMIUIEKCHBIMU
yuciamMi. M300pakeHre KOMIUIEKCHBIX YHCET Ha KOOPAMHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oil creneHu u3 KOMIUIEKCHOro uucia. [Ipumenenue
KOMIUIEKCHBIX YMCEN JJIsl PelieHUs PU3NYECKUX U T€OMETPUYECKUX 3a1a4.

YpaBHeHUA U HEPABEHCTBA

CucreMa 1 COBOKYNHOCTh YPABHEHHUI U HEPABEHCTB. PABHOCUIIbHBIE CUCTEMBI
U CUCTEMBI-CIIEACTBHS. PABHOCHIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPHYECKHX  YpPaBHEHHH C  ITOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH. PellieHne TpuroHoMeTpuuecKuX HEPaBEHCTB.

OcCHOBHBIE METOABl PELIECHUS TOKA3aTEeNbHbIX U  JIOrapu(PMHUUECKUX
HEPaBEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPAMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METO/Ibl PEIICHHS] CUCTEM U COBOKYIHOCTEH paluOHAIbHBIX,
UPpALMOHAIBHBIX, MTOKA3aTEIbHBIX U JIOTapUDMHUUECKUX YPABHECHUM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMH.



[IpuMeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PELIEHUIO MaTEMAaTUYECKHUX
3a/1a4 U 3a/1a4 U3 PA3IMYHbIX 00JacTell HAYKH U PEAIbHOM KU3HH, HHTEPIIpETaIs
NOJIYYEHHBIX PE3YyJIbTATOB.

DOyHKUuM U rpapuxu

I'padpux xommosurmu Qyukmuii. ['eomerpudeckue o0pas3pl ypaBHEHUN U
HEPABEHCTB HA KOOPJAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue PyHKIIMN, UX CBOMCTBA U Ipa(UKH.

I'paduueckne meronpl pemieHus ypaBHEHHM W HepaBeHCTB. ['paduueckue
METO/IbI PELIEHUS 3a/1a4 C TapaMEeTPaMHU.

Ucnonw3oBanue rpadukoB GyHKIOUE Uil UCCIEIOBAHMS MPOIECCOB U
3aBUCUMOCTEM, KOTOpble BO3HHUKAIOT IMPU PEUICHUU 3aJady U3 APYTHX y4eOHBIX
IIPEAMETOB U PEAIIbHOM KU3HMU.

Havana maTeMaTH4eCcKOro aHaJIn3a

[IpumMeHeHre NMpOU3BOAHONW K HUCCIEAOBAHUIO (DYHKIIMII HA MOHOTOHHOCTb U
sKkcTpeMyMmbl. Haxoxnenre HanbobIero 1 HAMMEHbIIEro 3HaYeHU I HeNpepbIBHON
(GYHKIIMK HA OTpE3KeE.

[IpuMeHeHne NpPOU3BOJHON ISl HAXOXKIEHUS HAWIYYIIEro pELIeHUs B
NPUKIAIHBIX 3a/1adax, ISl ONPENENIEHHs CKOPOCTM M YCKOPEHHMs IpoOILEcca,
3a7aHHOTO (hOPMYJION UK TpaduKOM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO TiepBOOOpa3HbIX. [lepBooOpa3HbIe
aneMeHTapHbIX QpyHKImMH. [IpaBuna HaxoxaeHus TepBOOOPa3HbIX.

Nurerpain. I'eoMerprdeckuil CMbICI HHTETpaia. BerauciaeHue onpenei€HHoro
uHTerpana no gopmyne Hetotona-JIeionua.

[Ipumenenne uHTerpajia Al HAXOXKIEHUS IUIOMAJCH IJIOCKUX (GUryp H
00BEMOB T€OMETPUUECKHUX TEIL.

[Ipumepsl pemenunit auddepeHuuaibHbiX ypaBHEHUH. MaTteMaTtuyeckoe
MOJIETUPOBAHUE pPEATbHBIX TPOLIECCOB € TMOMOUIbI0 U depeHImaIbHbIX
YPaBHEHUM.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA VYUYEBHOI'O KVYPCA
«AJII'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJI3A»
(YTJIVBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMUA 00YUaAIOIIET0Cs KaK aKTUBHOTO H
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIMOHUPOBAHMSI PA3IUYHBIX CTPYKTYp, SBICHHM, MpoOLEAYyp
rpaXJaHCKOro  obOmiecTBa  (BBIOOpBI,  ONPOCHI W JPyroe), yMeHHUe
B3aMMOJICCTBOBaTh C COLMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHHM C HX
GYHKIUSMUA U HA3HAYCHHUEM;

2) NaTPUOTHYECKOI0 BOCIIUTAHMSA

c(hOpMHUPOBAHHOCTh POCCUHCKON Tpa)kIaHCKOW WMICHTUYHOCTH, YBAKEHUS K
MPOILIJIOMY M HACTOSIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOLIECHHE K
JOCTUKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOW MATEMATUYECKOU ILIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHKEHUUW B JAPYrHX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS :

OCO3HAHHME JTYXOBHBIX LIEHHOCTEH POCCUICKOr0 Hapoaa, CpOPMUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, dTUYECKOTO TMOBEICHUSI, CBA3AHHOI'O C MPAKTUYECKUM
NPUMEHEHUEM JOCTHKCHUN HAYKU U AEATEIbHOCTHIO YUEHOTO, OCO3HAHHE JIMYHOTO
BKJIaJ[a B IIOCTPOCHHE YCTOWIUBOTO OYAYILEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs O3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, pEIICHUH, PaCCyKIEHUN, BOCIPUUMYHUBOCTD K
MaTeMAaTUYECKUM acleKTaM Pa3nyHbIX BUIOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHUSA:

c(OpMHPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMaTHUYeCKHEe 3HAaHUS B
MHTEpecax 3/10pOBOro 1 0e30macHoro oopasa KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JI0POBBIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIA PEXKUM 3aHITUU U
OTJIbIXa, peryispHas (u3nueckass akTUBHOCTh), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-03J0POBUTEIBHON JIESITENBHOCTBIO;

6) TPy10BOIr0 BOCIUTAHMSI:

TOTOBHOCTh K TpYAY, OCO3HAHHWE IIEHHOCTH TPYHOIIOOUs, HHTEpec K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  AESATENIBHOCTH,  CBA3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mpodeccur U peaqn30BBIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMAaTHYEeCKOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0 HAa TMPOTSDKCHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIICHUN MTPAKTUICCKHUX 3a]1a4 MaTEMaTHICCKON HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS:

c(hOpMUPOBAHHOCTDh  DKOJIOTHYECKOH KYJIbTYpHl, IIOHUMAHHE BIIMSHUS
COIMAIIEHO-D)KOHOMHYECKUX TPOIIECCOB Ha COCTOSHUE TPUPOIHON M COIMATBHOU
Cpelbl, OCO3HAHME TJIOOAIBHOTO XapaKTepa dKOJIOTHISCKUX MPOOJIeM, OpUCHTAIIHS
HAa TIPUMEHEHHE MaTEeMaTHMYECKUX 3HAHMM JJI1 pelieHdus 3ada4 B 00J1acTH
OKpYyJ)Karoliel cpenpl, IUIAHUPOBAHHE IIOCTYIKOB M OICHKH HX BO3MOXKHBIX
TIOCIICIICTBUMN TSI OKPYKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PCHUS, COOTBETCTBYIOIIEI'O COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIIECTBEHHOM MPAKTUKH, TOHIMaHUE MaTEeMaTHIEeCKON
HAyKHU KakK cepbl 4eJTOBEUECKOU NeATESTHHOCTH, ATANOB €€ Pa3BUTHSI U 3HAYUMOCTH
JUISL Pa3BUTHUS 1IMBWIM3AIIMM, OBJIAJICHUE SI3BIKOM MaTEMaTUKH U MaTeMaTHYECKOU
KYJIbTYpOH KaK CPEJACTBOM MTO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISATH MPOEKTHYIO
U MICCIIETIOBATEIBCKYIO MEATEeIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/IbHBbIC YHHBEPCAJIbHbIEC YUeOHbIE 1elCTBUSA

basoBble JlornuecKkue aeficTBUA:

BBISIBISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE INMPU3HAKM MAaTEMaTUYECKHUX
OOBEKTOB, MOHATUN, OTHOIIEHMH MEXIy MOHATUAMH, (QOPMYIUPOBATH
OTIpeNeNICHUs] MOHATHH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PHUKAIUY,
OCHOBAHMSI /17151 0000ILEHHs U CPABHEHUS, KPUTEPUU ITPOBOJUMOI0 aHAIMN3;

BOCIIpUHUMATh,  (OPMYJIUPOBaTh U  INPEoOpa3oBbIBATH  CY)KJCHUS:
YTBEpAUTEIbHBIE U OTPULIATENbHBIE, EAMHUYHbIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJIITh MATEMAaTHYECKNE 3aKOHOMEPHOCTH, B3AUMOCBS3U U IPOTUBOPEUHNS
B (pakTax, JaHHBIX, HAOJIOJECHUAX U YTBEPXKACHUSX, MpearaTb KpUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUNI;

JienaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX W
WHIAYKTHBHBIX YMO3AKIIOUYECHUM, YMO3aKIIOUEHUHN 110 AHAJIOTUU;

IIPOBOJINTH CAMOCTOATENILHO J10KA3aTeNIbCTBA MATEMATUYECKUX YTBEPKICHUM
(psiMbI€ U OT NMPOTUBHOTI0), BBICTpauBaTh apryMEHTALUIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CY>KICHUS U BBHIBOJIBI;

BbIOMpaTh CMOCO0 pemeHus: y4dyeOHOW 3amadyu  (CpaBHUBATh HECKOIBKO
BapUAHTOB pelIEHUs, BRIOUpaTh HanboJee NOAXOJAUIUN C Y4ETOM CaMOCTOSITEIbHO
BBIJICJIEHHBIX KPUTEPUEB).

basoBble uccienoBare/bCKHe AeiCTBHUA:



UCTOJIb30BaTh BOMPOCHl KaK MCCIENOBATENbCKUM HHCTPYMEHT IO3HAHUS,
(opMynHpoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  MPOTHUBOPEYUE,  MPOOIIEMY,
yCTaHABJIMBATh MCKOMOE M JaHHOE, (hOpMHPOBATH TUIOTE3Yy, apryMEHTHPOBATH
CBOIO MTO3UIIMIO, MHEHHE;

IPOBOJUTH CaMOCTOATENIBHO CIUIAHUPOBAHHBIN JKCIIEPUMEHT, UCCIIEIOBAHNE
[0 YCTAHOBJIEHHUIO OCOOEHHOCTEN MAaTeMaTHYeCKOro 00beKTa, SBJICHUS, IpOLEecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1Yy 00bEKTaMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSATENHHO (OPMYITHPOBATH OOOOIIEHUS M BBIBOJBI IO pE3yJbTaTam
OpOBEAEHHOIO  HAONIONEHUS, HUCCIEIOBAaHMs, OLEHUBAaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOAOB U 000OIIEHUIA;

IPOrHO3UPOBATh BO3MOMKHOE pA3BUTHUE IIpollecca, a TakXKe BbIJIBUTATH
IPEIIOI0KEHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBUSX.

Pabora ¢ nngopmanueii:

BBISIBJISITh JeUIUTHl MHPOPMAIINH, JAaHHBIX, HEOOXOAMMBIX Uil OTBETa Ha
BOIIPOC U JJIsI pElICHUs 3a]1a4H;

BBIOMpATh UH(DOPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHATU3UPOBATh,
CHUCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HH(POPMAIUIO PA3INIHBIX BUJIOB U (hOpM
IpeICTaBIICHUS;

CTPYKTYPUPOBaTh HH(POPMALIUIO, TPEJCTABIATh €€ B Pa3IMUHBIX (PopMax,
WLTIOCTPUPOBATh Tpaduuecky;

OLICHHBATh HaAEKHOCTh uH(popMau 1o CaMOCTOSITEIIbHO
c(hOpMYIUPOBAHHBIM KPUTEPUSIM.

KoMMyHuUKaTHBHBbIE YHUBeEpPCAJIbHbIE Y4eOHbI€ JeCTBUS

OoO1mmenue:

BOCIIPUHUMATH U ()OPMYJIUPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBHAMU H
HEIsIMU OOIIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAa)KaTh CBOIO TOUKY 3pEHUS B YCTHBIX
U THCHbMEHHBIX TEKCTaX, JaBaTh TOSICHEHUS TI0 XOJy pelIleHus 3ajauyu,
KOMMEHTHUPOBATH MOJTYyUYCHHBIA pe3yJIbTarT;

B X0Jie OOCYXXJICHHS 3aJ]aBaTh BOIIPOCHI 10 CYIIECTBY OOCYKIaeMON TEMBI,
npoOJeMbl, pellaeMol 3ajayu, BBICKA3bIBaTh WJEH, HAICJICHHbIE Ha TOUCK
pelIeHus, COIMOCTaBJISITh CBOU CYXICHUS C CYXICHUAMHU APYTUX YYACTHHKOB
Jyajora, oOHapy>XMBaTh Pa3WdUe M CXOJICTBO TO3HUIIMHA, B KOPPEKTHOW (dopme
(bopMyIHPOBATh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

NPEACTaBIATh PE3YNbTAThl PEIICHUS 3a/lau, SKCIIEPUMEHTA, UCCIEAOBAHNUS,
MIPOEKTa, CAMOCTOSITEIBLHO BBIOMpPATh (QOpMaT BBICTYIUICHUS C Yy4€TOM 3ajad
IIPE3CHTAITMN 1 OCOOCHHOCTEH ayIMTOPHH.

PeryjsiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE JIeiiCTBUSA
Camoopranusanus:



COCTaBJIATH IJIaH, aJITOPUTM PELICHUs 3a/1a4i, BHIOMPATh CIIOCO0 PEIICHUS C
y4€TOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
U KOPPEKTHPOBATh BAPUAHTHI pEUIEHUH C Y4ETOM HOBOM MH(OpMaLUK.

CaMOKOHTPOJIb, SMOLMOHAJILHbI HHTEJJICKT:

BJQJ€Th  HABBIKAMM  TIO3HABAaTEIbHOM  pEeQUIeKCMHM KaK  OCO3HaHUS
COBEPIIAEMBIX JEUCTBUI U MBICIUTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAJETh
crnoco0aMu CaMOINpPOBEPKH, CAMOKOHTPOJISI MpoIlecca M Pe3ysibTara pelIeHUs
MaTeMaTHUYEeCKOM 3a/1auu;

IPEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3ZHUKHYTh IIPU PELIECHUU 3a/1auH,
BHOCUTbH KOPPEKTHUBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX,
HaWJICHHBIX OLIMOOK, BBISIBICHHBIX TPYIHOCTEIH;

OLIEHUBATh COOTBETCTBUE PE3yJbTaTa LIEIH U YCIOBUSAM, OOBSICHITH IPUUNHbI
JTOCTHKCHUS WM HEAOCTHXKCHUS PE3yJIbTaTOB AEATEIbHOCTH, HAXOAUTh OLINOKY,
JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMmecTHAasl 1eATEJIbHOCTD:

MOHUMATh M MCIOJIH30BaTh MPEUMYIECTBA KOMAaHIHON M WHJIUBHUIYaJIbHOU
paboThl mMpHU pelIeHHH Y4eOHbIX 3a]ay, [PUHUMATh LEIb COBMECTHOMU
NEeSATENbHOCTH, IJIAaHUPOBATh OPraHU3alMI0 COBMECTHOM pabOThl, pacrpenensiTh
BUJIBI pabOT, TOroBapUBaTHCs, 00CYKIaTh MPOIECC U pe3yJbTaT paboThl, 0000IIaTh
MHEHHS HECKOJILKHUX JIIOJICH;

y4acTBOBATh B IPYNIOBBIX QopMax paboTsl (00CYyXJeHHUs, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOIHATH CBOKO YaCTh PA0OTHI U KOOPJAUHUPOBATH
CBOM JICUCTBUS C IPYTMMHU WICHAMH KOMAaH]Ibl, OLICHUBATh KAYECTBO CBOETO BKJIaJa
B OOHmUMA TPOAYKT MO KpUTEpHUsM, CHOPMYITHPOBAHHBIM  yYaCTHUKAMHU
B3aHMOJICCTBHUSL.

HPEAMETHBIE PE3YJIBTATBI

K xoniy ob0yuenuss B 10 kijacce oOy4yaromUiiCs MOIYYUT CIEAYIOIINE
npeAMETHbIE Pe3yNbTaThl MO OTJEIbHBIM TeMaM pabouyed MporpaMmbl Y4eOHOTO
Kypca «Anredpa 1 Hauajga MaTeMaTHYECKOTO aHAIIU3a:

Yucia 1 BHIYMCICHUS

CBOOO/IHO OINEpPUPOBATHh MOHATUSAMH: pAlMOHAIBLHOE YHUCIO0, OECKOHEYHas
nepuoanyuecKas JpoOb, TMPOLEHTHI, HppaAlMOHAIBLHOE YHCJIO, MHOXECTBa
pPalMOHAJIBHBIX U ACHUCTBUTEIBHBIX YUCEN, MOIYJb JEHCTBUTEIBHOTO YUCIA;

NPUMEHSATh JpOOM W TPOIEHTHI JUIsl pEIIeHUs NPUKIAIHBIX 3a/1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEATIbHOM KU3HU,

MPUMEHATH NPUOINAKEHHBIE BRIUUCIICHMUS, TIPABUIa OKPYTJICHUS, TPUKUIKY U
OLIEHKY PE€3y/IbTaTa BbIYMCIICHUN;



CBOOOJIHO ONEPUPOBATh IOHATHEM: CTCICHb C IENBIM IIOKa3aTelleM,
UCIIOJIB30BaTh MOAXOAINYI0 (DOPMY 3aMKCH ACHUCTBUTEIBHBIX YHUCEN JJI PEIICHUS
MPAKTUYECKUX 3a/1a4 U IPEACTABIECHUS TaHHBIX;

CBOOOJIHO OIEPUPOBATH MOHATHEM: apu(PMETHUYECKUN KOpEHb HaTypallbHOU
CTCIICHHU,;

CBOOOJ/IHO ONEPUPOBATH MOHATHEM: CTEIICHb C PAIIMOHAJIBHBIM MOKA3aTeNIeM;

CBOOOJIHO OIEPUPOBATh IMOHATHSMU: JiorapudM 4YHcCTIa, JECATUYHBIC U
HaTypaJIbHBIC JIOTapU(PMBI;

CBOOOJIHO ONEPUPOBATh MOHATUSMH: CHHYC, KOCMHYC, TaHT€HC, KOTAHI'CHC
YUCIIOBOT'O apTyMEHTA;

ONEPUPOBATH MOHATUSIMU: APKCUHYC, APKKOCUHYC U APKTAHT€HC YMCIOBOIO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJIHO OINEpPUPOBATH MOHITUAMH: TOXIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCHUJIbHBIC YPABHEHUS U YPABHEHUSI-CIICACTBUS, PABHOCUJIbHBIE HEPABEHCTBA,;

NPUMEHATh pa3IMYHbIE METOABl PEIICHUS PAIUOHAIBHBIX H JAPOOHO-
pallMOHAIBHBIX YPAaBHECHUM, NPUMEHSATh METOJl HWHTEPBAJIOB Uil PEIICHUS
HEPABEHCTB;

CBOOOJIHO OIEPUPOBATh IMOHATHSAMU: MHOTOWICH OT OJHON IEePEeMEHHOM,
MHOT'OYJIEH C IEIbIMU KO3 PUIIMeHTaMHU, KOPHU MHOTOUYJIEHA, IPUMCHSITh JCICHUE
MHOIOWIEHAa Ha MHOTOWIEH C OCTaTkoM, TeopeMy be3dy m Teopemy Buera s
pelIeHus 3aaay;

CBOOOJIHO ONEpPUPOBATh TOHATUSIMHU: CHCTEMa JIMHEWHBIX YpaBHEHHIA,
MaTpuIia, ONpPEACIUTENb MaTpUllbl 2 X 2 W €ro TEOMETPUUYECKHUU CMBICH,
WCIIOJIb30BATh CBOWMCTBA ONPENEIUTENs 2 X 2 I BBIYMCICHHS €r0 3HAYCHUS,
MPUMEHSATh ONPEACTUTENIN ISl PEUICHUS CHCTEMbl JIMHEHHBIX YpPaBHEHU,
MOJICTIMPOBATh PEAJIbHBIE CUTYallUH C TTOMOIIBIO CUCTEMbI JIMHEUHBIX YPAaBHEHHUI,
HCCJIE0BATh TMOCTPOCHHBICE MOJEIA C IIOMOIINBIO MATPHUIl W OINPEAECITUTEIIEH,
VMHTEPIPETUPOBATH MOIYUYECHHBIN PE3YyJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUHA C KOpPHSAMH JiJI1 TpeoOpa3oBaHUs
BBIPKECHUM;

BBITIOJTHATH MPEe0OpPa30BaHMS YHMCIOBBIX BBIPAKEHUM, COJIEpKAIIUX CTETICHHU C
palMOHATBHBIM MOKA3aTEIIEM;

HCIIOJIL30BaTh CBOMCTBA norapudmoB TUTSE npeoOpa3oBaHus
Jorapu(pMUIECKUX BBIPAKCHHI;

CBOOOJIHO OMEPUPOBATH MOHSITUSIMU: HUppaAlMOHATbHbBIC, TOKa3aTelbHbIE U
Jorapu(pmMudecKre ypaBHEHHUs, HAXOAUTh UX PEIICHUS C TTOMOIIbIO PABHOCHIBHBIX
MEePEXO00B WIIN OCYLIECTBIISIS IPOBEPKY KOPHEN;



OPUMEHATH OCHOBHBIE TPUT'OHOMETpUYECKUE (POPMYIIBI AJi IpeoOpa3oBaHUs
TPUTOHOMETPUYECKHUX BBIPAKECHHUI;

CBOOOJHO ONEPUPOBATH TMOHSATUEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OPUMEHATh  HEoOXoauMble  (QOpMyJabl AJii  pPELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKHUX YPaBHEHUM;

MOJIETUPOBATh pE€albHbIE CHUTYallMM Ha S3bIKE aiareOpbl, COCTABIATH
BBIPAKEHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3aJlayd, HCCIEA0BATh
HOCTPOEHHBIE MOJIETH C UCIIOJIb30BAHKUEM amapaTa ajireOphl.

DYyHKUUMN U TPAPUKU:

CBOOOJHO ONEpPUPOBATH MOHATHAMU: (PYHKIIMS, CIOCOOBI 3aaHusl (PYHKIIUH,
B3aMMHO OOpaTHble (DYHKIIMH, KOMMO3UIMUSA (QYHKUUH, Trpaduk QyHKIUH,
BBITIONTHATH dJIEMEHTapHbIE TPeoOpa3zoBaHus rPa@uKOB HYHKIIHIA;

CBOOOJHO OIEpPUPOBATh MOHATHUAMHU: OOJACTH OIMpPENETCHUS] U MHOXKECTBO
3HaUYCHUU PYHKIMH, HYIH QYHKIUHU, TPOMEXYTKU 3HAKOIIOCTOSIHCTBA;

CBOOOIHO ONEpUPOBaTh MOHATHSAMM: YETHbIE M HEUETHBbIE (yHKIHUH,
nepuoanyeckue QyHKIUHU, TPOMEXKYTKH MOHOTOHHOCTU (DYHKIIMU, MAKCUMYMBI U
MUHUMYMbI (YHKIUH, HauOonblllee M HaUMEHbLIee 3HauyeHHe (QYHKIUU Ha
IPOMEKYTKE;

CBOOO/IHO OINEpPUPOBATh MOHATUSAMU: CTENEHHAs] PYHKIMS C HATypaldbHBIM U
LEeJIbIM TOKa3aTeseM, rpauk CTEeNeHHOW (PYHKIMH C HATypajJbHBIM M LENbIM
nokasareneM, rpauk KOpHS N-OM CTelneHW Kak (YHKUUHU OOpaTHOW CTENEHH C
HaTypaJlbHBIM ITOKA3aTEIEM;

OlEepUpOBaTh MOHATHUSAMU: JIMHEHMHAs, KBaJpaTU4Has U JpOOHO-IMHEWHas
(YHKIH, BBIIOTHATH 3JIEMEHTAPHOE UCCIIEJOBaHUE U TOCTPOCHUE UX IPa(UKOB;

CBOOOHO OMEpUPOBATh MOHATHSAMH: IOKa3zaTelbHas U Jorapupmudeckas
(GyHKIMK, WX CBOMCTBAa U TrpauKH, HMCIOIb30BaTh MX TIpaQUKU ISl PELICHUS
YPaBHECHUMU;

CBOOOIHO OMNEpUPOBATH TOHATUSMHU: TPUTOHOMETPUUECKAs] OKPYXKHOCTbD,
orpeneneHNe TPUTOHOMETPHUUECKHUX (DYHKIMI YUCIOBOTO apryMEHTa;

UCNOIb30BaTh TIpaduku (QYHKOUH A7 MCCIEOBAaHUS IPOLIECCOB U
3aBUCHUMOCTEM NpU peUIeHUM 3aJad U3 JPYIHX Y4eOHBIX NMPEAMETOB U peaibHON
KHU3HU, BBIpaKaTh (HOpMyJIaMU 3aBUCUMOCTH MEXAY BETHUNHAMU;

Havajia MaTeMaTH4eCKOro aHaJmM3a:

CBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: apuMeTHdecKass U TeoMeTpudecKas
nporpeccusi, 6eCKOHEUHO yObIBaroIasi reOMETPUUECKasi IPOrpeccusl, JUHEHHBIN 1
AKCIIOHEHUMAJIBHBIN poCT, (pOpMyJia CIOKHBIX IPOLEHTOB, UMETh MPEJCTABIECHUE O
KOHCTaHTE;

UCIIOJIb30BaTh MPOrPECCHM JIA PEHICHUS pEealbHBIX 3a/ay MPUKIATHOTO
XapakTepa;



CBOOO/IHO ONEPUPOBATH MOHATUSMU: MOCIEOBATEILHOCTD, CIIOCOOBI 3a/1aHUS
IIOCJIEIOBATENBHOCTENM, MOHOTOHHBIE M OIPAaHWYEHHBIE IOCIENOBATEIBHOCTH,
NIOHUMATh OCHOBBI 3apOXIEHUSA MATEMAaTHYECKOrO0 AaHalau3a Kak aHaJIn3a
OECKOHEYHO MaJlbIX;

CBOOO/IHO ONEPUPOBATH MOHATUIMU: HETIPEphIBHbIEC (YHKIIUH, TOUKH pa3pblBa
rpaduka QyHKIHH, aCUMITOTHI rpaduka PyHKIUY;

CBOOOJTHO OIEpPUPOBATH MOHATHEM: (YHKILMS, HENpEpbIBHAs Ha OTPE3KE,
OPUMEHSATH CBOIMCTBA HENIPEPhIBHBIX (PYHKIMM ISl pelleHus 3a/1a4;

CBOOOJIHO OIEpUpPOBaTh MOHSATUSIMU: TIEpBasi U BTOpas MPOU3BOJHBIC
¢yHKIMHU, KacaTenbHas K rpaduky QyHKINH;

BBIYUCIIATh MTPOU3BOJHBIE CYMMBI, NPOU3BEAEHUS, YACTHOIO U KOMIIO3ULIUU
ABYX (YHKIIUH, 3HATh MPOU3BOIHBIC FIEMEHTAPHBIX (PYHKIINT;

UCTIOIb30BaTh TEOMETPUUECKHA M (PU3MUECKHl CMBICT MPOWU3BOTHON AJis
peuieHus 3aaad.

MHoKecTBAa H JIOTHKA:

CBOOOIHO  OIEpUpPOBaTh  TMOHATUSIMU:  MHOXKECTBO,  OMNEpaluu  Haj
MHOECTBAMU;

UCITOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN anmapar JJIsl OIUCAHUS PEATbHBIX
IPOLIECCOB U SIBJICHUM, IPU PEILIEHUH 3a]a4 U3 IPYTUX YUEOHBIX IPEIMETOB;

CBOOO/IHO OIEpUPOBaTh IMOHATUSAMU: OIpeNeTeHHe, TeopeMma, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTUYECKOI0 OOBEKTA, T0KA3aTEIbCTBO, PABHOCUIIbHbBIE
YPaBHEHHS U1 HEPABEHCTBA.

K xoHumy oOyuyenuss B 11 kuacce oOydaromuiics HOIYYUT CIEAYIOLIUE
OpeaMeTHbIE Pe3yibTaThl MO OTJACIBbHBIM TeMaM pabouell mporpaMMmbl y4eOHOTrO
Kypca «Anredpa 1 Hayajga MaTEMaTUYECKOr0 aHAIIU3a»:

Yucia 1 BHIYMCICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSMU: HATYPAJIbHOE U LIE0€ YUCIIO, MHOKECTBA
HATYyPAJIBbHBIX U LENBIX YUCEII, UCIIONb30BATh IPU3HAKU JACIMMOCTH LIEJIBIX YHCEI,
HOJ/l m HOK HaTypanbHBIX 4YMCeNl I PELICHUs 3a/ad, NPUMEHATHh ajJrOpUTM
EBxnuna;

CBOOOIHO OIEpUpOBaTh IOHATHEM OCTaTKa [0 MOAYJI0, 3aliChIBAaTh
HATypAJIbHBIE YNCIIA B PA3JIMYHBIX O3ULMOHHBIX CUCTEMAX CUNCIICHHUS;

CBOOOJHO ONEpUPOBATh MOHATUAMH: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTaBIATh KOMIUIEKCHbIE YHC]a B ajlreOpandyeckod H
TPUTOHOMETPUUYECKON (hopMe, BBIOJIHATh apu(METHUECKHE ONEepali ¢ HUMU U
MU300pakaTh HA KOOPJAWHATHOMN MIIOCKOCTH.

YpaBHeHUsS U HEPABEHCTBA:



CBOOOJTHO OMEPHUPOBATH TOHATHUSIMH: HPPAIMOHAIBHBIC, MOKA3aTEelbHBIE H
Jorapu(pMUUYECKUe HEPABEHCTBA, HAXOAUTh MX PELIEHUS C [OMOIIbIO
PAaBHOCHWJIBHBIX IIEPEXOJIOB;

OCYHIECTBJISATH OTOOpP KOpHEM TpU pEHIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS,

CBOOOJHO OINEpUPOBaTh MOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OpUMEHATh  HeoOxoaumble  (GOpMYJIbl  JUIsl  pEUIEHUST OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOIHO ONEPHUPOBATh MOHATUSAMHU: CUCTEMA U COBOKYITHOCTh YpaBHEHHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBHS, HAXOIUTh PEIICHUS
CHUCTEMBI 1 COBOKYITHOCTEW pAallMOHANBHBIX, UPPALHMOHAJIBHBIX, ITOKA3aTEIbHBIX U
jorapu(MUIECKUX YPABHCHUM U HEPABEHCTB;

pemarh palroOHaIbHEIE, VPPALMOHAIbHBIE, ITIOKA3aTEJbHBIE,
Jorapu(pMUYEcKue W TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPaBEHCTBA,
cozepKalye MOIYJIU U apaMeTpsbl;

NPUMEHSTH TpaduyecKre METObI I PElIeHUs YpaBHEHUN U HEPaBEHCTB, a
TaKKe 3a71a4 C napaMeTpamus;

MOJIETTUPOBATh pEalbHbIE CHUTYallMM Ha S3bIKE aiareOpbl, COCTABIATH
BBIDQKCHUS, YPAaBHEHHs, HEPABEHCTBA M HMX CHUCTEMBI II0 YCIOBUIO 33/a4H,
UCCIIEZIOBaTh MOCTPOCHHBIE MOJEIM C HCIOJb30BaHUWEM ammapaTta anreopsl,
VUHTEPIPETUPOBATH MTOTYYECHHBIA PE3YJIbTAT.

DYyHKIUHN U TPaPUKU:

CTPOUTh TpadUKU KOMIO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTApHOIrO
UCCJICIOBAHUS U CBOMCTB KOMITO3HUITUH IBYX (YHKIIUIA;

CTPOHTH TeoMeTprudeckue 00pa3bl ypaBHEHUHN U HEPABEHCTB HAa KOOPIMHATHON
IJIOCKOCTH;

CBOOOJTHO ~ OINEpPUPOBATH MOHATHUSMHU: TIpapUKH TPUTOHOMETPUUECKHUX
dynKumi;

NPUMEHATh (YHKIIUU I MOJCITUPOBAHMUS W WCCICIOBAHUS PEaTbHBIX
IIPOLIECCOB.

Hayvajia MmaTeMaTH4€CKOr0 aHAJIN3A:

UCTOJIb30BaTh MPOU3BOIHYIO JUISI UCCIIENO0BaHUS (PYHKIIUM HA MOHOTOHHOCTD
Y DKCTPEMYMBI;

HaXOJUTh HauOOJbIlIee U HAUMEHbIlIee 3HaUYeHUsl (YHKIIMU HEMIPEPHIBHON Ha
OTpE3KE;

UCITONIB30BAaTh NPOW3BOAHYIO JUIS HAXOXKACHUS HAWIy4dIllero pEUICHHs B
NIPUKJIAHBIX, B TOM YHCIIE COUMAIBbHO-DKOHOMHUYECKUX, 3a1a4ax, ISl ONPEIACIEHUs
CKOPOCTHU U YCKOPEHHUS Tpoliecca, 3aJaHHoro GopMyion win rpadukoM;



CBOOOIHO OMNEpUpOBaTh MOHATUSAMHU: IEPBOOOpaA3Has, OIpeneaEHHBIN
UHTErpaj, HAaXOAHWTh MEpBOOOpA3HbIE AIIEMEHTAPHBIX (PYHKIHMI M BBIYUCIATH
uHTerpai no ¢popmyne Hetorona-Jleitonuia;

HaXOJAMTh IUIOIIAIU TUIOCKUX PUTYyp U 00BEMBI T ¢ TOMOIIbIO HHTErpaa;

UMETh IPEACTABICHHE O MAaTEMaTHYECKOM MOJEIMPOBAHUM Ha IIPUMEPE
cocTaBlieHHs U PepeHInaTIbHBIX YPaBHEHU;

pelarh NpUKIaJHble 3a7aud, B TOM YHUCJE COLMAIbHO-3KOHOMHUYECKOTO U
(u3nyeckoro xapakrepa, CpeACcTBaMH MaTEMaTUYECKOI'0 aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosan4vecTBo yacoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
n/n NMPOrpamMMmbl Bcero Konrporbiibie | IpakTireckire o0pa3oBaTe/bHbIE
padoThbI padoTsI pecypenI
MHOXeCTBO JEHCTBUTEIIBHBIX YUCEI.
1 MHorounensl. PaniionanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CHCTEMBI JIMHEHHBIX
ypaBHEHUH
9 Oynkiuu u rpaduxu. CreneHHas QyHKIUS ¢ 12 1
[eJIBIM TIOKa3aTeIeM
3 ApudmMernueckuii KOpeHb N-0il CTETICHHU. 15 1
HppanuroHanpHble ypaBHEHHUS
4 [TokazarenbHas ¢pynkuus. [lokazarenbHbie 10 1
ypaBHEHUS
5 Jlorapudmuaeckas Gyskims. 18 1
Jlorapudmuaeckue ypaBHeHUS
5 TpuroHoMeTpUUYECKUE BHIPAKCHHS U 29 1
ypaBHEHUS
7 [TocnenoBaTeTbHOCTH M MPOTPECCHH 10
8 HenpepriBable pynkun. [IponsBoanas 20
9 [ToBTOpeHue, 06001IeHNE, CHCTeMAaTH3alIUs 5 5
3HaHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HanmeHoBanue pa3iesioB U TeM (uu¢posbie)
n/n MPOrPaMMbI Bceero Koutpoabneie | Ipakruieckue o0pa3oBaTeJibHbIE
padoThI padoThbI pecypesi
1 HccnenoBanmne GyHKINN C TTOMOIIBIO 99 1
MIPOU3BOIHOM
2 ITepBooOpazHas U UHTETpa 12 1
3 ['paduku TpuroHOMETPUIECKUX (PYHKITUH. 14 1
TpuroHoMerpudecKre HepaBEHCTBA
4 HppanyoHanbHble, TOKa3aTeIbHbIC U 24 1
norapuMuUECKre HEPaBEHCTBA
5 KommuiekcHbie uncna 10
6 HatypaJibHbIe ¥ 1IebIe Yrciia 10
CucTeMBbI pallMOHATILHBIX, UPPAIIMOHATBHBIX
7 MOKa3aTeIbHBIX U JOTapU(PMHUUECKUX 12 1
YpaBHEHUH
8 3aauu ¢ mapameTpaMu 16 1
9 [ToBTOpeHue, 06001IeHNE, CHCTeMAaTH3aIIUs 16 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136 10 0







HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Kosan4vecTBo yacoB DJIeKTPOHHbIE
Nen/m | Tema ypoka KonTtpoabHbie wippoBbie
Bcero o0pa3oBaTe/ibHbIE
padoThbI pecypenr
1 [[MHOXkecTBO, onepalui HaJl MHOKECTBAMU 1
Y UX CBOMCTBa
2 Juarpammel Diinepa-Benna 1
3 [IpumeneHnre TeopeTUKO-MHOKECTBEHHOTO 1
anmaparta JiJisl pelieHus 3a1au
Panmonaneueie yncia. OOBIKHOBEHHBIE U
4 JECSITUYHBIE TPOOH, TPOLIEHTHI, 1
OCCKOHEUHBIC MTEPHOANICCKHEC IPOOH
Panmonanesueie yncna. OOBIKHOBEHHBIE U
5 JECSTHYHBIE TPOOH, IPOLIEHTHI, 1
OCCKOHEYHBIC TEPUOUUECKHUE TPOOH
5 [Tpumenenue npoOeil ¥ MPOIEHTOB ISt 1
pelieHust MpUKIaIHbIX 3a/1a4
7 [Tpumenenue apobeit ¥ TPOIEHTOB IS 1
pelIeHUs MPUKIAIHBIX 3a71a4
3 JenicTBuTenbHble yncia. PalimoHaasHbIe U 1
HppAIMOHAJILHBIE YHCIIa
9 ApudmeTrueckue oneparuu ¢ 1
NEHCTBUTENbHBIMU YHCIIAMU
10 Mopnynb IeMCTBUTENBHOTO YACIIA U €TI0 1

CBOMCTBA




11

[TpuGnmxEHHbIE BHIYMCIECHUS, PaBUia
OKPYIJICHMS, IPUKUIKA U OLICHKA
pe3ynbTaTa BEIYUCICHUN

12

OCHOBHBIE METOIbI PEILICHUS EJIBIX U
IpOOHO-pallMOHANILHBIX YpaBHEHUH U
HEPaBEHCTB

13

OCHOBHBIE METO/IbI PELLIEHUS LENIBIX U
IpOoOHO-PALIMOHATBHBIX YPABHEHUH U
HEPaBEHCTB

14

OCHOBHEBIE MCTOABI PCIICHHUA LCJIBIX U
IpoOHO-pallMOHATBHBIX YPAaBHEHUH U
HEPaBEHCTB

15

MHOro4jieHsl OT OTHOM MEPEMEHHOM.
JleneHre MHOTOYJICHA HA MHOTOYJICH C
octaTtkoM. Teopema besy

16

MHOro4JIeHb! ¢ HeNbIMU KO3 PHUIIHEeHTaMU.
Teopema Buera

17

Pemenne cucreM MMHENHBIX ypaBHEHUI

18

Pemenne cucreM NTMHENHBIX YpaBHEHUI

19

Martpuna cucTeMsbl JINHEWHBIX YPABHEHUN.
Onpenenuresb MaTPUIBI 2X2, €70
F€OMETPUUYECKUI CMBICT U CBOMCTBA;
BBIYMCIICHHE €0 3HAYCHUS

20

Onpenenurenb MaTpUIlbl 2X2, €ro
reOMETPHUYECKUIA CMBICT M CBOMCTBA;
BBIUNCJICHHUE €r0 3HAYECHUS

21

[IpumeneHne onpenennTens 1 peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHUN




22

Pemenne npukiiagHpIX 3a/1a4 ¢ TOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUN

23

Pelrenue npukiagHbIX 3a/1a4 ¢ TOMOILBIO
CUCTEMBI JINHEWHBIX YpaBHEHUN

24

Kontponbnas padota: "Panronansabie
ypaBHEHUs U HepaBeHCTBA. CUCTEMBI
JUHENHBIX ypaBHEHUN"

25

OyHKIMA, CIOCOOBI 3aJaHUS (PYHKIIUU.
B3aumno oOpatHbie GpyHkuu. Kommosuims

byHKUINN

26

I'paduk GyHknmu. InemMeHTapHBIC
npeoOpa3oBaHus rpagukoB GyHKIUI

27

OO0nacTp onpeneneHuss 1 MHOKECTBO
3HaueHull pynkuuu. Hymm QyHkimm.
[IpomMexyTKH 3HAK OCTOSIHCTBA

28

YéTHble 1 HeYETHBIE (PYHKIIHH.
[lepunonuueckue ¢pynkuu. [IpomexxyTku
MOHOTOHHOCTH (PYHKIIMH

29

MaxkcuMyMBbl © MUHUMYMBI () YHKITHH.
HauOonpiiee 1 HauMeHbllee 3HAYCHUE
(GyHKLMHU HAa IPOMEXYTKE

30

Jlunetlinasi, KBagpaTH4Has U IPOOHO-
JTUHeHast QyHKINUN

31

DneMeHTapHOe HCCIIe0BaHNE U IOCTPOCHHE
rpauKoB 3TUX QYHKLIUIH

32

DreMeHTapHOe UCCIIeI0BaHUE U IOCTPOEHHE
rpadukoB 3TUX QyHKIUH




CreneHb ¢ IEJIBIM ITOKa3aTeaeM. buanom

33 HeroToHa

34 Crenens ¢ nensIM nokasareaeM. buaom
Herorona

35 CrenenHas GyHKIMS C HATYpaIbHBIM U
1enbiM nokaszarenem. E€ cBoiicTBa u rpaduk

36 Konrponbnas padora: "Crenennas
¢bynknus. E€ cBoiicta u rpaduk”

37 ApubMeTHnueCcKril KOPeHb HATYpaJTbHOU
CTEIIEHU U €ro CBOMCTBA

38 Apudmernueckuil KOpeHb HATYPaJIbHON
CTETIEHH U €r0 CBOMCTBA

39 [IpeoOpazoBaHus YHCIOBBIX BHIPAKCHUH,
COJIeprKalINX CTENEHU U KOPHU

40 [IpeoOpa3oBaHus YUCIOBBIX BHIPAKCHUH,
CoJIepKalIX CTENIEHU U KOPHU

41 [IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUH,
COJIEprKalNX CTENEHU U KOPHU
WppanuonanbHele ypaBHeHUs. OCHOBHBIE

42 METO/Ibl PEIIEHNs UPPAaLOHAJIBHBIX
YpaBHEHUH
Wppanuonanbublie ypaBHeHUs1. OCHOBHbBIE

43 METO/Ibl pEIIEHNs UPPALIMOHAJIBHBIX
YpaBHEHUU
WppauronaneHbie ypaBHeHHs. OCHOBHBIE

44 METO/bI PEIICHHUS UPPALTMOHATBHBIX

ypaBHEHUH




PaBHOCHIIBHBIE IEPEXO/BI B pELIEHUN

45 UppaLMOHATILHBIX YPABHEHUN

46 PaBHOCHIIBHBIE TEPEXOBI B PELLIEHUN
UppaLMOHANILHBIX YPaBHEHHH

47 PaBHOCHUIIBHBIE TIEPEXObI B PEILICHUN
UpPaLMOHAIIbHBIX YpaBHEHUM

48 PaBHOCHWIIBHBIE TEPEXOBI B PELLIEHUN
UppalMOHANILHBIX YPaBHEHHH
CaoiicTBa 1 rpaduK KOpHsI N-0¥ CTeIeHN

49 KakK (QyHKIIMM OOpAaTHOU CTETNIeHHU C
HaTypaJIbHbIM ITOKa3aTelIeM
CaoiicTBa 1 rpauk KOpHs N-0i CTETIeHU

50 KakK (yHKIIMH OOPAaTHOW CTEIICHHU C
HaTypaJIbHBIM IOKa3aTeJIeM
Konrponbnas pabdora: "CBoiicTBa u rpadux

51 KOpHsI N-ol ctenenu. MppanuoHanbpHble
ypaBHEHUS"

59 CreneHb ¢ pallMOHAJIBLHBIM MTOKa3aTeIeM U
€€ CBOMCTBA

53 CreneHsp ¢ pallMOHAIBHBIM [IOKA3aTEIEM U
e€ CBOMCTBA

54 CreneHp ¢ pallMOHAJIBLHBIM [TOKA3aTeIEM U
€€ CBOMCTBA

55 ITokazarenbHas GyHKIMsA, €€ CBOMCTBA U
rpaduk

56 Hcnonp3oBanue rpaduka GyHKIIUN 115

penieHus: ypaBHEHUI




Hcnonp3oBanue rpaduka GyHKIIUU IS

57 . 1
peleHus ypaBHEeHUI
IToka3arenbHble ypaBHEeHUs. OCHOBHBIE

58 METO/IbI PEIICHUS MTOKa3aTeIbHBIX 1
ypaBHEHUH
[TokazaTenbHbie ypaBHeHUSI. OCHOBHBIE

59 METOJIbI PEIICHNUs TTOKa3aTeIbHbIX 1
YPaBHEHUI
IToka3arenbHble ypaBHeHUs. OCHOBHBIE

60 METOIBI PEIICHNUS TIOKa3aTeIbHBIX 1
ypaBHEHUH

61 Konrponsnas padora: "[lokazaTensHast 1
¢bynknus. [TokazaTenpHbie ypaBHEHUS"

62 Jlorapudwm uuncna. ColicTBa morapupma 1

63 Jlorapudwm uucna. ColicTBa Jorapugpma 1

64 Jlorapugm uucna. ColicTBa jorapugpma 1

65 JlecsTHUHBIE U HATYpaJIbHBIE JOTapUPMBbI 1

€CSATHYHBIC M HATYpPAIbHBIC JOTapu(pMBbI

66 1

67 [IpeoOpa3oBanue BBIPAKEHUN, COACPIKALIUX 1
sorapudmbl

68 [IpeoOpazoBaHue BBIpaXKEHUH, COIEPKAIINX 1
sorapupmMsl

69 [IpeoOpa3oBanue BBIPAKEHUN, COACPIKALIUX 1
sorapumsl

70 Jlorapudmuaeckas pynkums, e€ cBoicTBa 1 1
rpaduk

71 Jlorapudmuueckast GyHKIH, €€ CBOHCTBA U 1

rpaduk




Hcnonws3zoBanue rpaduka GyHKIUU A5

2 peneHus: ypaBHEHU

73 Hcnonb3oBanue rpaduka GyHKINUU 1715
pelIeHus ypaBHEHUI
Jlorapudmudeckue ypaBuenusi. OCHOBHBIE

74 METOBI PEHICHUS JIOTapu(HPMUISCKUX
ypaBHEHUH
Jlorapudmuueckue ypaBueHusi. OCHOBHbIE

75 METOBI PEIICHUS JIOTapUPMUISCKUX
ypaBHEHUH
Jlorapudmudeckue ypaBHeHusi. OCHOBHBIE

76 METO/bI peIIeHUs JIorapu(PMUIECKUX
ypaBHEHUH

= PaBHOCHITBHBIEC TIEPEXO/IBI B PEIICHUT
Jorapu(PpMUICCKUX YPaBHCHHMA

78 PaBHOCHIIBHBIE IEPEXO/IbI B PEIICHUN
Jorapu(MUUECKUX ypaBHEHHA

79 Kontponbnas padota: "Jlorapudmuueckas
¢bynkuus. Jlorapupmudeckne ypaBHeHUs "

80 CuHyc, KOCUHYC, TAHT'€HC M KOTaHI€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC ¥ KOTAHTEHC
YHCIIOBOTO apTyMEHTa

82 ApKCHHYC, apKKOCHHYC ¥ apKTaHT'€HC
YHCIIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCHUHYC U apKTaHT€HC

YHUCJIOBOT'O apryMEeHTa




Tpuronomerpudeckast OKpyKHOCTb,

84 oTpeJieIeHue TPUTOHOMETPHYECKUX 1
(GyHKLUI YUCIOBOTO apryMeHTa
Tpuronomerpuyeckasi OKpy>KHOCTb,

85 ompeieNIeHue TPUTOHOMETPUUECKUX 1
(GYHKIMI YHUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUICCKHUE (POPMYJIBI 1

89 OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYIIBI 1

90 [IpeoGpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

o1 [Ipeobpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIpAKCHU I

92 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKEHUI

03 [Ipeobpa3oBanue TPUTOHOMETPUUYECKUX 1
BBIPAKCHUI

94 Pemienue TpuroHOMETPUUECKUX YPABHEHU I 1

95 Pemmennie TpUroHOMeTpHUUECKUX YpaBHEHHI 1

96 Pemrenne TpuroHOMETpHUUECKUX YPaBHEHUN 1

97 Pemenne TpUroHOMETPUYECKUX YPABHEHUN 1

98 Pemennie TpUroHOMETpUUECKUX YPABHEHHM 1

99 Pemenre TpuroHoMeTpUYECKUX YpaBHEHUH 1

100 Pemrenne TpuroHOMETpHUECKUX YPaBHEHUN 1




KonTponbhas pabora:

101 "TpuroHomMeTpuyeCKre BbIPAKEHUS U
TPUTOHOMETPUYECKHE ypaBHEHUSA"
[TocnenoBarenbHOCTH, CIOCOOBI 3a1aHUS

102 IIOCJIEIOBATEILHOCTEN. MeTon
MaTeMaTHYEeCKON HHIYKIIUN
MOHOTOHHBIE U OTPaHUYEHHBIE

103 nocienoBarenbHocTu. Mctopust ananuza
OECKOHEYHO MaJIbIX

104 ApudmeTrueckas mporpeccus

105 ['eomeTpuueckas nporpeccus

106 beckoHeuHo yObIBarolast reoMeTpudeckas
nporpeccus

107 CymMa GeCcKOHEUHO yOBIBaIOIIEH
r€OMETPUUYECKON MTPOTrPeECCUn

108 JIMHENHBIN U DKCIIOHEHIUAJIBHBIA POCT.
Yucno e. Dopmyra CI0KHBIX IPOICHTOB

109 JIMHENHBIN U SKCIOHEHIUAJIBHBIA POCT.
Hucno e. Dopmyna CI0KHBIX MPOLEHTOB

110 Hcnonp30BaHuE NPOTPECCUU IS PELICHUS
peaNbHbIX 3a/1a4 MPUKIAJTHOTO XapaKkTepa

111 Kontponbnas paboTa:
"[TocnenoBaTeIbHOCTH U IPOrpecCuu’

112 HenpepbiBHbIE PYHKIIUHN U MX CBOWCTBA

113 Touka pa3pbiBa. ACUMIOTOTHI I'pauKoB
byHKINN

114 CaoiicTBa (PyHKIINI HETIPEPHIBHBIX HA

OTPEC3KC




CaoiicTBa QyHKIIMI HEMIPEPHIBHBIX HA

115
OTpe3Ke

116 MeToa MHTEpBaOB ISl pELICHUS
HEPABEHCTB

117 MeTo MHTEpPBAJIOB JJIsl pEeLICHUS
HEPABEHCTB

118 MeTto MHTEpBaJIOB ISl pELICHUS
HEPABEHCTB

119 [IpumeHeHre CBOMCTB HEMPEPHIBHBIX
GyHKIMM 15 peteHus 3aaa4

120 IIpumeHeHne CBOMCTB HENPEPBIBHBIX
GbyHKUUH JUIs peleHus 3a1a4

121 [lepBas u BTOpas mpou3BOAHBIC (DYHKITMH

122 OHpC}IeJ'ICHI/If?, T€OMETPUUECKHUI CMBICIT
IIPOU3BOJHON

123 OHpeI[eJ'IeHI/If:, (uznyeckuit CMbICT
MIPOU3BOTHOM

124 VYpaBHeHUE KacaTeabHOU K rpaduky
byHKIIH

125 VYpaBHeHUE KacaTeabHOU K rpaduky
byHKINN

126 [Tpou3BoHBIE dTIEMEHTAPHBIX (PYHKINI

127 [Tpou3BogHBIE 3TIEMEHTAPHBIX (PYHKLIUI

128 IIponsBogHast CyMMBI, IPOU3BENEHNUS,
YaCTHOT'O U KOMIIO3ULIMU (QYHKIUI

129 IIpousBogHast CyMMBI, IPOU3BEIEHNUS,

YaCTHOTO ¥ KOMITO3UIIMU (yHKIUH




[TponsBoaHasi CyMMBbI, TPOU3BEACHHUS,

130 . 1
JaCTHOTO Y KOMITO3HIINH () YHKITUI
131 Konrponsnas padota: "[IpouszBoanas” 1 1
132 [ToBTOpenue, 0000IICHNE, CUCTEMATU3AIIHS 1
3HaHuii: "YpaBHeHUA"
133 [ToBTOpeHme, 00001IeHNE, CHCTEMAaTH3AIINS 1
3HaHui: "OyHKIMH"
134 HroroBast koHTpoIbHAs paboTa 1 1
135 HroroBas KoHTpoJIbHAs paboTa 1 1
136 HOBTOE)CHI/IG, 0000111eHE, CHCTEMATH3ALINS 1
3HaHUM
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136 10




11 KJIACC

Ne i/

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KonTpoabHbie
padoThbI

DJIEKTPOHHBIE
uugpoBbIe
o0pa3oBaTe/ibHbIE

pecypcbl

[IpumeneHne npou3BOIHOM K
WCCIIEIOBAaHUIO (PYHKIIUI HA MOHOTOHHOCTb
U DKCTPEMYMBI

[IpumeHeHnue nporu3BOIHON K
HccleoBaHuI0 (DYHKIMI HA MOHOTOHHOCTD
U SKCTPEMYMBI

[IpumeHeHne MpoU3BOAHON K
UCCIIEZIOBAaHUIO (PYHKIIMI HA MOHOTOHHOCTb
U DKCTPEMYMBI

[IpumeneHne npou3BOIHOM K
UCCIIEZIOBAaHUIO (DYHKIIUI HA MOHOTOHHOCTD
U DKCTPEMYMBI

[IpumeHeHre nponu3BOIHON K
Hccie0oBaHuIo (PyHKIMI HA MOHOTOHHOCTD
U SKCTPEMYMBI

[IpumeHeHne Npou3BOAHON K
UCCIIEIOBAaHUIO (PYHKIIUI HA MOHOTOHHOCTb
U DKCTPEMYMBI

Haxoxneune HanOopIIero u
HaUMEHBIIIETO 3HAYEHUsI HETIPEPHIBHOU
(hyHKIIMM Ha OTpEe3Ke




Haxoxnenne HanOOJIBIIETO U
HAaWMEHBIIIETO 3HAYCHUS HENIPEPHIBHON
(GyHKIUU Ha OTpe3Ke

Haxoxxaenue HauGombIero u
HauMEHBUIET0 3HaYeHUsI HEPEPBIBHOMN
(yHKIIMM Ha OTpe3Ke

10

Haxoxnenue HauOoOJIBbILIETO U
HAaWMEHBIIIETO 3HAYCHUSI HEMPEPHIBHON
(YHKITMHM Ha OTpE3Ke

11

Haxoxnenne HanOOJIBIIETO U
HaUMEHBIIIETO 3HAYEHUS HETIPEPHIBHOU
(GyHKLIUU Ha OTpe3Ke

12

Haxoxnenne HanOoIbIIero u
HaMMEHBIIETO 3HAUYCHHS HETTPEPHIBHOM
(GyHKINU Ha OTpe3Ke

13

[IpumeneHne nporu3BOIHOMN ISt
HaXO0JICHUsI HAWJIYYILEro peuieHus B
MPUKIaAHBIX 3a7a4ax

14

[IpumeneHne npou3BOAHOM s
HaXO0X/IECHHs HaWIY4IlEero peleHus B
MIPUKJIAIHBIX 3a1a4ax

15

[IpumeHeHue nporu3BOIHOMN A1t
OTIPEJICTICHUSI CKOPOCTH M YCKOPECHHS
rpoiiecca, 3aJaHHoro GOpMYIION UITH
rpaukom

16

[IpuMeHeHue nporu3BOIHON A1t
OTIPEJICTICHUSI CKOPOCTH M YCKOPECHHS




nporiecca, 3alaHHoro (opMyInoi uiu
rpaduxkom

17 Kommosurus ¢yHKImii

18 Kommnosurus ¢yHkimii

19 Kommnozumust pyHKImiz

20 I'eomerprueckue oOpa3bl ypaBHEHUH Ha
KOOPJIUHATHOM TNIOCKOCTH

21 I'eomeTpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJMHATHOM MIOCKOCTH

99 Konrtponsnas pabdota: "UccnenoBanue
(GyHKLIUH ¢ TOMOIIBIO TPOU3BOIHON"

93 [lepBooOpa3Hasi, OCHOBHOE CBOHCTBO
MepBOOOPaA3HBIX

24 [lepBooOpasHbIie 35IeMEeHTaPHBIX (YHKITHH.
[IpaBuna HaX0XkIEHUS IEPBOOOPA3HBIX

25 [TepBooOpasHbIe A1eMEHTAPHBIX (YHKIIUHN.
[paBuia HaXOXKISHHUS TIEPBOOOPA3HBIX

26 Nurerpai. I eomeTpudeckuii CMbICIT
WHTETpana

97 Berunciienue onpeaenéHHOTo HHTETpaia 1o
dhopmyne Herotona-Jleiitoaua

08 Beruncnenue onpeaenéHHOTo HHTETpaa 1o
¢dbopmyne Hetorona-Jleiibania

29 [TpuMmeHeHre uHTerpaa s HaX0XKACHUS
IJIOIAIeH TIIIOCKUX (PUTYp

30 [TpuMeHeHne HTerpaia Ui HAaXOXKICHUS

00BEMOB T€OMETPUYECKHX TETl




[Ipumeps pemenuit AuddepeHInaITbHbIX

31 .
ypaBHEHHI

39 [pumeps! pemennii AuddepeHmraIbHbIX
ypaBHEHUI
MartemaTrueckoe MOJeIMpOBaHHE

33 PEaNBHBIX MTPOIIECCOB C MTOMOIIBIO
Qg depeHIanbHbIX ypaBHEHUH

34 Kontpoinbnas padota: "[lepBooOpasnas u
uHTerpan”

35 Tpuronomerpuieckne QyHKIINH, UX
CBOWCTBA U TpauKu

36 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U TpaduKu

37 Tpuronomerpuveckune GyHKINH, UX
CBOWCTBA U TpauKu

38 Tpuronomerpuyeckue GyHKINU, UX
cBOiicTBa U rpaduku

39 Tpuronomerpuieckne QyHKIUH, UX
CBOWiCTBa 1 TpaduKu
OT160p KOpHEH TPUTOHOMETPUUYECKUX

40 ypaBHEHUH C TTIOMOIILIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OTb60p KOpHEH TPUTOHOMETPHUIECKHIX

41 YPaBHEHUH C IOMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 YPaBHEHUH C MOMOILIBIO

TPUTOHOMETPUUECKON OKPYKHOCTH




OT60p KOpHEHN TPUTOHOMETPUUECKHIX

43 YPaBHEHUH C MOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

44 Penienue TpUroHoMeTpHUECKUX
HEpPaBEHCTB

45 Pemrenne TpUroHOMETPHUECKUX
HEPaBEHCTB

46 Penienue TpUroHoMeTpHUECKUX
HEpPaBEHCTB

47 Penrenne TpUroHOMETPHUECKUX
HEPaBEHCTB
Konrtponsnas padota: "['paduku

48 TPUTOHOMETPUYECKUX (PYHKITUH.
TpuroHomerpuueckue HepaBeHCTBA"

49 OCHOBHBIE METO/BI PELLIEHUS
MoKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEILICHHS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEILICHHS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEILICHUS
norapupMHUUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEILICHHS
J0rapu(pMUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEILICHUS

norapuMUUECKUX HEPABEHCTB




OCHOBHEBIE MCTOIBI pCHICHUSA

5 JorapuMHUYECKUX HEPABEHCTB
57 OCHOBHBIE METO/IbI PEeILICHUS
UppaLMOHAILHBIX HEPABEHCTB
58 OCHOBHBIE METO/IBI PEIICHHS
MppaloOHATLHBIX HEPABEHCTB
59 OCHOBHbBIE METO/IbI PEILICHUS
UppaLMOHAILHBIX HEPABEHCTB
50 OCHOBHBIE METO/IBI PEIICHHS
MppaoOHATEHBIX HEPABEHCTB
61 I'paduueckue MeTOIbI peLICHHS
UppalnoHaIbHBIX YpaBHEHUN
62 I'paduyeckne METOABI pemeHns
MppaIoOHAIEHBIX YPaBHECHHI
63 I'padmueckue METOIBI peICHHS
MIOKa3aTeNIbHBIX YPaBHEHUI
64 I'padudaeckne METOIBI peICHHS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue METOIBI peLICHHS
J0rapupMHUECKUX ypaBHEHUI
66 I'padugeckne METOABI penIeHUs
norapu(MUUECKUX HEPABEHCTB
67 I'padmueckue METOIBI peICHHS
norapupMHUUECKUX HEPABEHCTB
I'paduyeckne METOABI pelIeHus
68 MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX

YpaBHEHUI




69

I'paduueckue MeTO bl pemieHus
MOKa3aTEeIbHBIX U JIOTaPU(YMUIECKUX
YpaBHEHUI

70

I'paduueckue MeTo b1 pemieHus
MOKAa3aTeIbHBIX U JOTapU(PMUUECKUX
HEPaBEHCTB

71

I'paduueckue METOBI pemeHuUs
MOKA3aTeIbHBIX U JOTaPHUPMUUECKIX
HEPaBEHCTB

72

KonTponbhas pabora: "UppanuonanbHeie,
MoKa3aTeNbHbIE U JOrapuPpMHUECKUE
HepaBeHCTBa"

73

Komrmnekcusie yncna. AnreOpanydeckast u
TpUTrOHOMETpHUYecKas (popMbl 3aITUCH
KOMIUIEKCHOTO YHCIIa

74

KommnnekcHble uncna. Anredpandeckas u
TpUTOHOMETpUYecKast (pOpMBI 3arnucu
KOMILIEKCHOT'O YHcia

75

ApudmeTnueckue oneparuu c
KOMIIZICKCHBIMHU YK CJIaMH

76

ApudpmeTrueckue onepanuu ¢
KOMIUIEKCHBIMU YHCJIaMU

77

N3o0pakeHne KOMIUJIEKCHBIX YHCEN Ha
KOOPJAMHATHOM IIOCKOCTH

78

I/I3o6pa>1<eHHe KOMIIJICKCHBIX YHUCCJI Ha
KOOpI[HH&THOﬁ IIJIIOCKOCTHU

79

®opmyna Myaspa. Kopau N-oii crenenu u3
KOMIUIEKCHOTO YHcia




®opmyna Myaspa. Kopau n-oii crenenu u3

80 KOMIUICKCHOTO YHCJIa
[TpuMeHeHrne KOMIUIEKCHBIX YUCEI TS

81 penieHuss GU3NIECKUX U TEOMETPUICCKUX
3a1a4y

82 KonTponbhast padora: "KomiuiekcHsie
guciaa"

83 HatypanbHble u 1ienbie yncna

84 HatypanbHble u 1emnble yucna

85 [TpuMmeHeHne TPU3HAKOB IETUMOCTH TIEJTBIX
qucen

86 [IpumeHneHne MpU3HAKOB AETUMOCTHU LEbIX
qucen

87 [TpumeHeHre TPU3HAKOB JICITUMOCTH IIEITBIX
gucen: HOJl u HOK

88 [TpumeHeHre TPU3HAKOB IETUMOCTH IIEJIBIX
gucen: HOJl u HOK

89 [TpumeHeHHe TPU3HAKOB JCITUMOCTH IIEITBIX
YHCell: OCTATKU TI0 MOIYITIO

90 [IpumeHeHne MPU3HAKOB AETUMOCTHU ENbIX
YHCeJl: OCTaTKU IO MOJAYIIIO
[TpuMmeHeHne TPU3HAKOB IETUMOCTH TIEJTBIX

91 qrcen: anroput™ EBKimIa s penieHus
3a/1a4 B LIETBIX YMCIaX

92 KontponbHast padota: "Teopus menbix

gucen"”




93

Cucrema 1 COBOKYITHOCTh YPaBHEHUM.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEJICTBUS

94

Cucrema 1 COBOKYITHOCTh YpPaBHEHUI.
PaBHOCHIBHBIE CHCTEMEBI I CHCTEMBI-
CIICZICTBHUS

95

OCHOBHBIE METO/IbI PEILIEHUS CUCTEM U
COBOKYITHOCTEH PallMOHAJIBHBIX YPAaBHEHUI

96

OCHOBHBIE METO/IBI PEIICHUS CUCTEM U
COBOKYITHOCTE UPPALMOHATBHBIX
YpaBHEHUI

97

OcCHOBHBIE METObI pCHICHUS CUCTCM U
COBOKYHHOCTeﬁ IIOKa3aTCJIIbHBIX ypaBHeHI/Iﬁ

98

OcHOBHEBIE MCTOABI pCHICHUSA CUCTEM U
COBOKYITHOCTEW ITOKA3aTEIbHBIX YPAaBHEHUI

99

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMUUECKUX
YpaBHEHUI

100

OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
COBOKYITHOCTEH JTIorapu(MUIEeCKUX
yYpaBHEHUIN

101

[IpuMeHeHne cUCTEM K PEIICHUIO
MaTeMaTUYECKUX 3a1a4 U 3a/1a4 U3
pa3nuyHbIX 00JacTei HAYKH U PeaTbHOM
YKU3HU, MHTEPIPETalys I0Jy4EeHHBIX
pe3yJIbTaTOB

102

[IpuMeHeHre cUCTEM K PEIICHUIO
MaTeMaTHYECKHUX 3a/a4 U 3a/1a4 13




pa3IUYHbIX 00JacTel HayKH U peaslbHOM
JKU3HM, HHTEPIIPETALUS OJTYICHHBIX
pe3ynbTaToB

HpI/IMCHeHI/Ie HCPABCHCTB K PCHICHHIO
MaTe€MaTHYCCKHUX 3aJJad U 3aJa4 U3

103 pa3nu4YHBIX 001acTel HAYKH U peabHOM
KHU3HH, UHTEPIPETALNS TOTYIEHHBIX
pe3yiIbTaToB
Kontposnbnas padota: "Cuctemsr

104 palMOHaIbHBIX, HPPALIMOHAIBHBIX
MOKa3aTeIbHBIX U JIOTapU(PMUIECKIX
ypaBHEHuUi"

105 PanmonansHbIe ypaBHEHHS C TapaMeTpaMu

106 PanmonanbHbie HEpaBEHCTBA C
napaMeTpaMu

107 PanmonanbeHble cucTeMBl ¢ TapaMeTpamMu

108 WppanmonansHble ypaBHEHUS, HEPAaBEHCTBA
C apamMeTpaMu

109 HppannoHanbHbIe CHCTEMBI C TApaMeTpaMu

110 Iloka3zarenbHble ypaBHEHUsI, HEPABEHCTBA C
napamMeTpamMu

111 [TokazarenbHbIE CUCTEMBI C TAPAMETPAMHU

112 Jlorapudmudeckne ypaBHEHUS,
HEPaBEHCTBA C TapaMeTpamMu

113 Jlorapudmuueckre CUCTEMBI C
rnapamMeTpamMu

114 Tpuronomerpuveckre ypaBHEHUS C

napameTpamMu




115

TpuronomeTpuyeckre HepaBeHCTBA C
napameTpamMu

116

TpUroHOMEeTpUUECKUE CUCTEMBI C
napamMeTpamMu

117

[TocTpoenue u ucciegoBaHue
MaTeMaTHYECKUX MOJIENIeH pealbHbIX
CUTYyallWi C IIOMOIIBI YPAaBHEHUM C
napamMeTpamMu

118

IlocTpoenue u ucciegoBaHue
MaTeMaTHYECKUX MOJIEIEHN peabHbIX
CUTYAaILM C IIOMOLIBIO CUCTEM YPAaBHEHUH C
rapamMeTpamu

119

[TocTpoeHnue u uccienoBaHue
MaTeMaTHYECKUX MOJIEIEH peaTbHbIX
CUTYalllil C MOMOILBIO CUCTEM YPaBHEHUM C
rnapameTpaMu

120

KontponbHas padota: "3anaum ¢
napamerpamu"

121

[ToBTOpenue, 0600IIEHNEe, CUCTEMATH3ATIHS
3HaHMi: "YpaBHEHUS"

122

[ToBTOpenue, 06001IeHNE, CHCTEMAaTU3alUs
3HaHuii: "YpaBHeHusa"

123

[ToBTOpenue, 0600IIEHNEe, CUCTEMATU3AIIHS
3HaHui: "YpaBHenus. CucteMbl
ypaBHEHuUi"

124

[ToBTOpenue, 06061IeHNE, CCTEeMaTU3aLus
3HaHuii: "HepaBencrna"




[ToBTOpEeHmE, 0000IIEHNE, CUCTEMATH3ATIHS

125 - " 1
3HaHui: "HepaBeHcTBa

126 [ToBTOpeHwue, 06001IeHNE, CCTEeMAaTHU3aIIUs 1
3HaHuii: "HepaBencrna"

127 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3ATIHS 1
3HaHui: "[IpousBonHas u e€ npumeHeHue"

128 [ToBTOpenue, 06001IeHNE, CHCTEMaTU3aLUs 1
3HaHuii: "[IpousBogHas u e€ npumeneHue"

129 [ToBTOpenue, 0600IIEHNEe, CUCTEMATH3AIHS 1
3HaHuii: "[IpousBonHas u e€ npuMeHeHue"

130 [ToBTOpenue, 06001IeHNE, CHCTEMAaTU3aIIUS 1
3HaHui: "MHTErpan u ero npumeHeHue"

131 [ToBTOpenue, 0600IIEHNEe, CUCTEMATH3ATIHS 1
3HaHui: "OyHKIUH"

132 [ToBTOpenwue, 06001IeHNE, CHCTEMAaTU3aIUs 1
3HaHui: "OyHkUn"

133 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3ATIHS 1
3HaHui: "OyHkIn"

134 HTorosast KOHTpOJIbHAs paboTa

135 Hroroas koHTposIbHAs paboTa 1 1

136 HOBTOPCHI/IC, 0000111eHEe, CHCTEMATH3aINS 1
3HAHUU

OBILIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 136 10







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

* Marematuka: anrebpa v Hauajga MaTeMaTHYECKOro aHaIN3a, FTeOMETPHSI.
Anre0pa u Hadana MaTeMaTUYeCKOro aHanmza (B 2 yactsx), 10 kmacce/ HYacts 1:
Mopakosuu A.I"., Cemenos I1.B.; Yacte 2: MopakoBuu A.I'. u npyrue; mnoj
penakuueit Mopakosuya A.I'., O0111ecTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
«11OLl MHEMO3UNHA»

* Maremaruka: anredpa 1 Hayajaa MaTeMaTHYE€CKOrO aHaIu3a, FTeOMETPHUSL.
AnreOpa u Havajla MaTeMaTu4deckoro aHanmsa (B 2 yactsx), 11 kmacc/ Yacts 1:
Mopakouu A.I"., Cemenos I1.B.; Yacte 2: MopakoBuu A.I'. u 1pyrue; mnoj
penakuueit Mopakosuya A.I'., O0111eCTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO

«A01] MHEMO3WHA»

METOANYECKHUE MATEPUAJIBI J1JIS1 YUUTEJISA

1. Peanuzamms tpedoBanuit ®I'OC cpennero odiiero oopa3oBaHus :
Meroaudeckoe mocodue g yuurens / [JI. O. Pocnosa, E. E. Anekceera, E. B.
byuko]; mox pex. JI. O. PocnoBoii. — M.: ®I'BHY «HcTutyT cTpareruu
pa3BuTUs 00pa3oBaHus», 2023

2.

* Maremaruka: anredpa 1 Hayajaa MaTeMaTHYE€CKOTO aHalu3a, FTeOMETPHUSL.

Anre0pa u Hauana MaTeMaTU4YecKoro aHanusa (B 2 yactsx), 10 kmacce/ Hacts 1:



Mopakosuu A.I'., Cemenos I1.B.; Hacte 2: Mopakosuu A.l'. u npyrue; noxg
penakuueit Mopakosuya A.I'., O0111eCTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
«110I] MHEMO3HMHA»

* Maremaruka: anredpa 1 Hayajaa MaTeMaTHYECKOTO aHAJIN3a, T€OMETPHS.
Anre0pa u Hadaja MaTeMaTU4YeCKOro aHanmmsa (B 2 yactsx), 11 kmacce/ Yacts 1:
Mopakosuu A.T"., Cemenos I1.B.; Hacts 2: Mopakosuu A.I'. u npyrue; noj
penakuueit Mopakosuya A.I'., O06111eCTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO

«1011 MHEMO3HWHA »

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bubmnorexa IJOK



