MUHUCTEPCTBO MPOCBEINIEHUA POCCUICKOM ®EJIEPALIUU
JemaprameHT 00pa3oBaHusi M HAYKH XaHTbI-MaHCHIICKOr0 ABTOHOMHOTI'0
okpyra-lOrpsl
Yupasienue oopazoanust asMuHucTpannu CoBeTCKOro paiiona

MBOYCOIULI Ne 4 r. CoBerckuit

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
PykoBoautens HIMO 3amecTutelnb qupekTopa  JMpEeKTOp MIKOJIbI
YUYUTEIIeW MaTeMaTUKH, no YBP
(usukn, nrpopmaTHKH ITpuka3z Ne 571 ot «31» 08
2023 r.

npotokoin Ne 1 ot «31» 08
2023 r.

PABOYAASA ITPOI'PAMMA

(ID 2731085)

yueOHOro npeamera «AJiredpa 1 Ha4ajaa MaTeMaTH4eCKOro aHAJIu3a.
Yriy0/eHHblil YPOBEHDb)

1t o0ydaroruxcst 10 — 11 xmaccos

r. CoBerckmii 2023



INOACHUTEJIBHASA 3AIINCKA

Y4aeOHsplii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SIBIISAETCS
OJHUM M3 HauOoJsiee 3HAUMMBIX B IPOrpaMMe€ CpPeJHEro o0Iero oOpa3oBaHMs,
IOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECIEUMBAET MHCTPYMEHTAJIBHYIO 0a3y s
U3YyYEHHUs BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IpPYroil CTOPOHBI, (POpMHUPYET
JIOTUYECKOE U a0CTPAKTHOE MBILUIECHUE OOYYaIOIIMXCA Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MHGOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUHU, CIIOBECHOCTU U JPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro Kypca oOydaroliuecs OBJIAJEBAIOT
YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (popMyJIupyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOM popMe.

VY4eOHblll Kypc ainreOpsl U Hayajdl MaTeMaTUYeCKOI'0 aHaJM3a 3aKJaJlbIBaeT
OCHOBY [IJIi YCHEUIHOTO OBJAJCHUS 3aKOHaMH (PU3UKUA, XUMHUU, OHOJIOTHUH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIMI Pa3BUTUS SKOHOMHUKHU U OOLIECTBEHHON KU3HHU,
MO3BOJIAIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOIb30BaTh UX I JalbHEHIIEro oOpa3oBaHUs U B
MOBCEHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTeMaTHYEeCKOro aHajlu3a pPa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTb, JOKa3bIBATh
YTBEPXKACHUSI C MOMOILBIO MHAYKIMM U pacCy’kAaTh JEAyKTHBHO, HUCIOJIb30BATh
0000IlIeHHEe W KOHKPETH3allhl0, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTHUECKOE MBILICHHE.

B xone u3yuenus yueOHOro kypca «Aisredpa M Hayalla MaTeMaTH4YECKOTO
aHalM3a» OO0ydYarolluecs IMOJy4YaroT HOBBIM ONBIT PEIICHUs NMPHUKIAJAHBIX 3a]ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAalUH,
UHTEPHpPETallMd  TOJYYEHHBIX  pEUIeHUH, 3HAKOMATCA C  MpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAyKE U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMHA U UX aBTOPAMHU.

VY4eOHblil Kypc 00ianaeT 3HAYUTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOPBIM peanu3yeTcss Kak uYepe3 Y4eOHBbIM wmaTrepual, CrnocoOCTBYIOIIUN
(GOpMHpPOBAaHUIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduxky ydeOHOM
JEeSATENIbHOCTH, TpeOyIolel MpPOJOJKUTENbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOATEJBHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTHM 3a IOJYYEHHBIN
pe3ynbTar.

B ocHoBe Mmeroauku oOydeHus anreOpe M HayalaM MAaTEMaTH4YeCKOTro
aHaJIn3a JIEKUT AESITEIbHOCTHBIN NPUHIUI 00yUYEHHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIM3a» BbIIEJIEHBI CIEAYIOIIUE COAECPKATENbHO-METOAUYECKUE TuHUMU: «Yucna
U BBIYUCIICHU», «DyHKINU U rpadukm», «YpaBHEHUs U HepaBeHCTBa», «Hauana



MaTeMaTHYeCKOro aHanusa», «MHoxkecTBa ©  Joruka». Bce ocHOBHbIE
COJIEPKATENbHO-METOANYECKHE JHHUM H3Y4aroTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHs Ha YpPOBHE CpemHero oOImero oO0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT JIpyra W MOCTEIICHHO HACHIIIAsSCh HOBBHIMH TeMaMH W paszjaenamu. JaHHBIH
y4eOHBI KypC SBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJEp>)KaHUE HECKOJIBKMX MaTeMaTHUYeCKUX AMCLUMIUINH, TaKHX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBarOT Bcé Oosee
INIMPOKUM MATEMAaTHYCCKUM aIlllapaToM, Y HUX MOCJIEI0BaTeIbHO (hopMupyeTcs u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYECKYI0 MOJIEIb peabHOM
CUTYaIlNH, PUMEHATH 3HAHUS, TOJyYCHHBIC TIPH U3YYCHUH YYEOHOTO Kypca, IS
peIeHUsI CaMOCTOSITENTFHO C(HOPMYITHUPOBAHHON MAaTeMaTHYECKOW 3aJau, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

CopeprkarenbHO-MEeTOMYECKass JTUHUA «Uucina ¥ BBIYUCICHUS» 3aBEpIIacT
¢dbopMHpOBaHNE HABBIKOB MCIOIB30BAHUS JACUCTBUTEIBHBIX YHCEN, KOTOpOE OBLIO
Ha4yaToO Ha YPOBHE OCHOBHOTrO 00111ero oopa3zoBanusi. Ha ypoBHe cpeaHero oomiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeiusieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMOHAIBHBIX BBIYMCIICHUM, BKIIIOYAIONIMX B CEOS MCIOJIb30BAHUE PA3IMYHBIX
dbopMm 3amucu YHMCIa, yYMEHUE JenaTh MNPUKUAKY, BBIMOJHATH MPUOIMKEHHBIC
BBIYHCIICHHSI, OIICHHBATh UYHCJIOBBIC BBIPAKEHHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYyYarolIMMCS MHOXKECTBA HATypalbHbBIX, IIEIbIX,
palMOHAIBHBIX W JCUCTBUTEIBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4hceld. B KakaoM H3 53THUX MHOXECTB PacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My cleun(UyYecKue 3aJayd M OIepaluu: JeJIeHHe Haledo,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TaKkKe
W3BJICUCHHUE KOPHS HATYypaJIbHOM CTETIEHH HAa MHOYECTBE KOMIUJIEKCHBIX YHCEIL.
brnaronmapsi mocienoBaTenTbHOMY PACIIMPEHUIO KPYyra HCIONb3yEMBIX YHCET U
3HaKOMCTBY C BO3MOXXHOCTSMH MX MPUMEHEHHS JUIS PEUICHUS Pa3iINMyuHBbIX 33734
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH W € POJH B
MIOCTPOCHUN MOJIEJICH pEeaNbHOTO MHUpA, HIMPOKO HCIONB3YIOTCS 0000IIeHHEe U
KOHKpETH3aITHSI.

Jluaus «YpaBHEHHS M HEPABEHCTBA» pEATU3yeTCs HA MPOTHKEHUU BCETO
oOyuyeHHsT Ha YpPOBHE CpPEIHEro oOIero o0pa3oBaHUs, MOCKOJBKY B KaXIOM
pasnene IIporpaMMbl MpEeayCMOTPEHO pEIIeHHWE COOTBETCTBYIOIMX 3a1ad. B
pe3ynbraTe OOyYalolIMecsl OBJIAJCBAIOT PAa3jIMYHBIMM METOAAMH  PEIICHUS
paIMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3a1ad,
cofepKammx mapameTphl. [lodydeHHBIE yMEHHS IIHMPOKO HCIOJIB3YIOTCS MPH



UCCIIEOBAaHUM (PYHKIUI C TMOMOIIBIO MPOU3BOJHOM, MPHU PEUICHUH MPHUKIATHBIX
3a]a4 W 3a7]a4 Ha HaXOXKJEHHE HauOOJBIINX M HAWUMEHBIINX 3HAYCHUH (DyHKIUH.
Jannast copep:karenbHas JTMHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacy€Thl 1Mo  ¢opMyiaMm, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPALMOHATBHBIX W TPUTOHOMETPUUECKHX BBIPDAKEHHUM, a TaKKe BBIPAXKEHUH,
COJIEpKaINX CTENEeHU U JorapudMmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOIO U
a0CTpaKTHOrO MBIILICHUSI O0y4YaromuXxcsa, (GOPMUPYIOTCS HABBIKUA JIETyKTUBHBIX
paccyxlieHuid,  pabOTbl C  CHUMBOJIbHBIMU  (OpMaMH,  IPEACTABICHUS
3aKOHOMEPHOCTEW M 3aBUCHMOCTEM B BHJI€ PaBEHCTB W HepaBeHCTB. Auredpa
npemyaraeT 3(QQEKTUBHbIE HMHCTPYMEHTBHI JUISI PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAHO JTEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
S3bIKA HAYKH.

CopepxxarenpHo-MeTOIMYecKass JHHUS «DYHKIUM U TpapuKu» TECHO
NEeperuieTaeTcs C APYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbKY B KAaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3yUEHUs MaTepurana. M3yueHue creneHHoun,
MOKa3aTeJIbHOM, JJOrapu(MUIECKON U TPUTOHOMETPUUECKUX (DYHKLIUNA, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIIUN JJIsi pelIeHus 3a7a4 U3 APYruX y4eOHBIX
IIPEAMETOB U PEAIBHON KU3HU TECHO CBSA3AHO KAK C MAaTEMATHYECKUM aHAIU30M,
TaK M C pEIIeHHWEeM YpaBHEHM M HepaBeHCTB. [Ipum 3TOM Oosbllloe BHUMaHUE
yaensercss GOPMUPOBAHUIO YMEHHUS BBIpaXKaTh (POPMYJIaMH 3aBUCUMOCTH MEKIY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TOJYyYEeHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeIbHON TUHUN HAIlEJIeH Ha Pa3BUTHUE YMEHHM
M HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznuuHoi ¢dopme: aHaATUTHYECKOM, rpaduyeckoi U ciioBecHOU. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHNIO M KOHKPETU3AIIUU, UCTIOJIH30BAHUIO aHAJIOTUH.

CopnepxarenpHas nuHuA «Hauana MareMaTHyeckoro aHalin3a MO3BOJISIET
CYILIECTBEHHO PACUIUPUTh KPYT KaK MaTeMaTHYeCKUX, TaK U MPUKIAJHBIX 3aj1ad,
JOCTYIHBIX O00Yy4YarolMMCs, TaK KaK y HUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHBIIUE
3HAYEHUsI, BBIYMCIATH IUIOMIAAM GUTyp U OOBEMBI TN, HAXOIUTh CKOPOCTU U
YCKOpEeHMsl TpolueccoB. JlaHHas cojlep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell peanbHbIX CUTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWEe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/la4ax. 3HAKOMCTBO C OCHOBaMH MAaT€MaTHY€CKOrO
aHall3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (OPMaTbHO-JIOTHUECKOTO U
KPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE U McKyccTBe. OOydaroniyecs: y3HaIT O



BBIJIAIONINXCSI pe3yJIbTaTaX, MOJYYEHHBIX B XOJE€ pa3BUTHS MaTEMAaTHKU Kak
HAyKU, U 00 UX aBTOpax.

CopeprxarenpbHO-MeTOAUYECKas TUHUS «MHOXKECTBa M JIOTMKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMATUKU
U TpeiaraloT Hambosee YHUBEPCAIbHBIM SI3bIK, OOBEIWHSIONIMN BCE pPa3/eibl
MaTeMaTUKU M €€ NPWIOKEHUH, OHU CBA3BIBAIOT pPa3Hble MaTEeMaTHYECKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe uenoe. [loaTomy BaxkHO 1aTh
BO3MOXKHOCTh OOy4arolmeMmycss IMOHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTeMaTUKH W UCIOJb30BaTh €r0 JJIsl BBIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbBIM TPU3HAKOM MAaTE€MaTUKH KaK HAayKH CJEAyeT MpU3HaATh
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
IpaBuWiaM  I[OCTPOCHMSI  JIOKa3aTeIbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHU
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBbIIICHUS
oOy4Jaronuxcs, N03BOJIIET UM CTPOUTH CBOM PACCY’KJIEHUS Ha OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKK KPUTUUYECKOTO MBIIICHHUS.

B yueOHOM Kypce «AnreOpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJEIHPOBAHUS, KOTOPbIE MPU3BAHBI
c1oco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJENECH peasbHBIX
CUTYyallUi, WCCIEAOBAHMS 3TUX MOJENEH C IMOMOUIbIO ammapara ajiredopbl U
MaTEMaTUYECKOr0 aHaliM3a, WHTEPHpPETAlMH MOJYyYEHHBIX pe3yibTaToB. Takue
3a/1aHUS BILUIETEHBI B KaXKbIi U3 pa3feoB IPOrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOTr0 Kypca IIMPOKO HCIIOJIB3YeTCs I pelieHus MPUKIaaHbIX 3anad. [lpu
pEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaromiuecss  pa3BHBAIOT
HAOJIOAATEeIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCsl,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETHU3UPOBATH  MpoOJieMy.
JlesitenbHOCTh MO (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3a1a4
OpraHu3yeTcsl B IpoLecce U3YyUEHHs BCEX TEM YUeOHOTo Kypca «Anredpa u Havyana
MaTEMaTUYECKOTO aHATN3ay.

Ha wu3ydenne yueOHOro kypca «AnreOpa M Hadajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 4aca B HeJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbsabie unciaa. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apoOGedt W MPOIEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPAciei 3HAHUHN U PealbHOM )KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepanMy € JCUCTBUTENIBHBIMU  4YHCIaMUA.  Moayiib
JIEUCTBUTENLHOTO YHMCJIAa U ero cBoMcTBa. [IpnOmmk€HHbIE BHIYMCIICHUS, TPABUIIA
OKpYTJICHUSI, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYMCICHUN.

Crenenp ¢ uenpiM mnokaszarenemM. buHoMm Hsrotona. Hcenmonbe3oBaHue
noAXosend (GOpMbI 3aMUCH JECHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a7a4 ¥ MPEJACTABICHUS JAHHBIX.

ApudmMeTrueckuii KOpeHb HaTypaJIbHON CTENEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapu¢pma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CHHyC, KOCHMHYC, TaHT€HC, KOTAaHT€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M apKTAaHT'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEeHUs. PaBHOCUIIbHBIE YpaBHEHUSI M ypaBHEHHs-CIEACTBUS. HepaBeHCTBO,
pEIIECHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS HENBIX U APOOHO-PAIIMOHATBHBIX YPAaBHCHUMN U
HEpPABEHCTB. MHOrOWwIeHbl OT OJIHOW MEepeMEHHOW. JlenmeHne MHoroujieHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3y. MHorowiensl ¢  LEJIBIMU
ko3 unmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUN, COIEPIKAIINX CTEIIEHN U KOPHH.

HNppaunonanbHbie YpaBHEHUS. OCHOBHBIE METO/IbI penieHus
UppaImoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[TpeoOpa3oBaHue BeIpaKE€HUM, CoepKALIUX JTOTapUPMBbI.

Jlorapudmuueckue YPaBHEHHUS. OcCHOBHBIE METO/IbI peLIeHMS
Jorapu(pmMHUECKUX YpaBHEHU.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMybI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellieHre TpUroHoOMETpUYECKUX YPaBHEHUM.



Pemenne cucrem JMHEMHBIX ypaBHEHHMW. Marpuua CUCTEMBbI JMHEHHBIX
ypaBHeHMil. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENs ISl PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWM. PellleHHe NpHUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMI. VcciaegoBaHue TMOCTPOEHHOM MOJENIUA C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3lIMyHbIX 00JIacTell HayKu U peasibHOMU
YKU3HU.

DOyHkuuu U rpadpuku

OyHkus, crnocoObl 3amanus (yHKIuMM. B3auMHO 0O0paTHblEe (YHKIMH.
Kommnosumms pynkiuii. I'paduk  QyHkimu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOmacth ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkum.
[IpomexxyTku 3HaKomocTossHCTBA. YETHbIe M HeuéTHbIe (pyHKuMH. [leproauyeckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKUIUMU. MaKCUMyMbl U MUHHUMYMBI
dbynkuuu. Hanbosbiiee u HauMeHblee 3HaueHus: QYHKIIMA Ha POMEXKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U I€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM cTeneHH Kak (GyHKIUU OOpaTHOU
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadpukoB GyHKUMIA 715 pelIeHUs] ypaBHEHUH.

TpuroHomeTpuyeckas OKPYKHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpoOIEccaXx M SBJICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauvaja MmaTeMaTH4ecKOro aHajaim3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHWsl IOCJIEAOBATEIBLHOCTEH. MeTox
MaTeMaTU4ECKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. MCTOpHsST BO3HUKHOBEHHS MaT€MAaTHYECKOrO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckas nmporpeccuu. beckoneuHo yObiBaroias
reoMmerpuueckas nporpeccusi. CyMMa 0€CKOHEYHO YyOBIBAIOIIEH reOMETPUUYECKON
IIPOrpecchu. JINHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncino e. PopmyJia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTPeccCUU Ul PELIEHUs pealbHbIX —3a1ay
MIPUKIIATHOTO XapaKTepa.



HenpepriBHble (QyHKIMM ¥ HX CBOWCTBAa. TOYKM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BrOpas npousBoaHble QyHKIMHU. OnpeeseHue, TeOMETPUIECKUN U
buznyecKuil CMBIC MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBogubie  snmemeHTapHbix  ¢yHkmuil.  I[IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOX€eCTBO, ONEpalMy HaJ MHOXECTBAMHU W HX CBOMCTBA. JlMarpammel
Ounnepa—Benna. [lpumeHeHHe TEOPETHMKO-MHOXKECTBEHHOTO — ammapara  Juis
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHMYECKOIO OOBEKTa, CIEACTBHE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yuciaa v BIYMCICHUSA

HatypaneHbie u nensie yucia. I[IpumeHenne npru3HakoB AECIUMOCTH ILIEJIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o MoayJto, aiiroputMma EBkiuaa s pereHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKass (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeThdyeckue Omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPAUMHATHOM IIOCKOCTH.
®opmyna Myapa. Kopau N-oii cTeneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs (PU3UYECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHUIIBHBIE
CUCTEMBI U CHUCTEMBI-CIIE/ICTBUSI. PaBHOCHIIbBHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHMM C  TMOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckKux HEpPaBeHCTB.

OCHOBHBIE METOJbI pPEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALUOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[Ipumenenne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PEIICHUIO
MaTEeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHON
JKA3HU, UHTEPIIPETALNS [IOJyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHKIUHA. ['eomerpuueckue oOpa3bl ypaBHCHUH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTtpuyeckue GyHKIINH, UX CBOWCTBA U TPadUKH.

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

Hcnonp3oBanue rpadukoB (yHKUMH I8 HCCIEIOBaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUHW 3aad U3 JIPYTrUx Y4eOHBIX
IIPEAMETOB U PEATbHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHaJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoxzaenue  HauOoJbIIEro W HAUMEHBIIETO0  3HAYEHUU
HEIMPEePbIBHON (DYHKIMU HA OTPE3KE.

[IpuMeHeHnEe NPOU3BOAHOM Ui HAXOXKICHUS HAWIY4dlIEero pPENICHUS B
NPUKIAJAHBIX 3ajadax, JUIsl OIpPEAENICHHs CKOPOCTM M YCKOPEHHMs Mpolecca,
3aJlaHHOTO (HOPMYJIION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuUH. [IpaBuna HaxoxaeHus epBOOOPa3HbIX.

WNuTterpai. I'eomerpuuecknit CMBICII VHTEerpaia. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyie Hetorona-JleiOuuna.

[TpumeHeHre uWHTErpaja s HAXOXKICHUS IUIOMAAECH IUJIOCKUX (QUIyp U
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEeHU. MartemaTuueckoe
MOJICJIMPOBAHUE peaJbHBIX MPOLECCOB C MOMOIIBI0 U depeHInanibHbIX
YPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaKJaHCKOro oOmiecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHUue
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHHE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHUKEHUW B JAPYrUX HayKax, TEXHOJOrusAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KCHUNW HayKM U JEATEJIbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs OSCTETUKY MaTEeMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyKI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pusnvyeckoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHE 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0e30MacHOro 00pas3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeli mnpodeccnrt W peann30BBIBATH COOCTBEHHBIC JKU3HCHHBIE TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKoMy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphl, ITIOHHUMAaHHE BJIUSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpYJ)Karolel cpenpbl, IJIAaHUPOBAHUE IIOCTYNIKOB M OIICHKH HX BO3MOXKHBIX
MOCJICICTBUIN JIJI OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOM  MPAKTUKH, IOHHMMaHUE
MaTeMaTHYECKOW HayKHd Kak cdepbl 4YeloBEUeCKOW IesATEeNbHOCTH, JTaroB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEJICTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HUCCIEIOBATEIbCKYIO JESATEIbHOCTh
WHJIMBUIYJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe J1eiiCTBUS

ba3oBble jornueckue aeiicTBU:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC NMPHU3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHI, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATHUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KiaccU(UKaIuy,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHMSI, KPUTEPUU MTPOBOAMMOTO aHAIIN3A,

BOCIIPUHUMATh,  (opMyIupoBaTh M  NPEOOpPa3OBBIBATH  CYKICHHS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBJIITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUIX, MpEIaraTb KPUTCPUU JIsI
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHYKTUBHBIX YMO3AKJIIOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIHCTBA MATEMATHUECKUX YTBEPKICHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAITUIO, PUBOIUTEH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKIACHUS U BHIBOJIbI;

BBIOMpaTh crnoco0 pemieHus ydeOHOW 3anauu  (CpaBHMBAaTh HECKOJBKO
BApUAHTOB  PEIICHUS, BBHIOMpATh HauOoJiee TMOAXOAAINMA ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCITIOJIB30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpEYHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
10 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBJICHHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXI1y 00bEeKTaMU, SIBJICHUSMU, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
OpOBEAEHHOIO  HAONIONEHHUS, HWCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE Pa3BUTHE IPOLIECCA, A TAKKE BbIABUIATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBIABJIATh AeUIMTH MHPOPMAILINK, TaHHBIX, HEOOXOAUMBIX I OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMpaTh MHPOPMAIINIO U3 UCTOYHUKOB PA3JIMUHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpHUpOBaTh WH(OpMAIINIO, MPEACTABISITh €€ B pa3luyHbIX ¢dopmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSATEIIBHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeasIMU  OOLIEHUS, SICHO, TOYHO, I'PAMOTHO BBIPAKAaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, JAaBaTh MOSACHEHUS MO XOAY PELICHUS 3a7auH,
KOMMEHTHPOBATH MOJYYEHHBIN pe3yJIbTarT;

B Xo/€ 00CYXXJIeHUS 3a/1aBaTh BOMPOCHI MO CYILIECTBY OOCYKIAEMOU TEMBI,
npoOJsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEILIEHHUs], COIMOCTABISTh CBOU CYXIEHUA C CYXKICHHSAMU JPYTHX YYAaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4Me€ M CXOACTBO MO3UILMUN, B KOPPEKTHOU (opme
(dbopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C Y4€TOM 3ajad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA



Camoopranusanus:

COCTaBJISATH IJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
Y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIEKT:

BJIQJICTh  HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJACTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Mpollecca M pe3yibTaTa perieHus
MaTeMaTUYeCKOM 3a/1au;

MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH PUYUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eAITEILHOCTD:

MOHMMATh M KCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUIYATbHOMN
paboThl mpu pemeHur Y4eOHbIX 3aJad, NPUHUMATh II€JIb COBMECTHOMU
NeSATETbHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUIbI pabOT, JOTOBapUBaThCs, OOCYXKIaTh TMPOIECC M Ppe3yJbTaT pPadOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyHMNoBBIX GopMax paboThl (00CykaeHMS, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMbD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JPYTMMHU YJI€HAMH KOMAaH[bI, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy obOyuyenuss B 10 kuacce oOydaromuiics MHOJYYUT CIEIYIOIINE
npeaIMeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa u Hauajla MaTEMaTUYECKOTO aHATIU3ay:

Yuciia ¥ BBIYUCTICHUSA:

CcBOOOJHO OINEpPUPOBaTh MOHATUAMM: PAIMOHATIBHOE YHCIIO, OECKOHEUHas
nepuoanyeckas ApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXECTBA
PaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOLYJIb JEUCTBUTEIIBHOTO YHCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUN U PEATIbHOMN KU3HU;

MPUMEHSTH MPUOTKEHHBIC BBIYUCIICHUS, TIpaBUiIa OKPYTICHUS, TPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOJHO OMEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJCTABIICHUS JaHHBIX;

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

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TaHI'€HC, KOTAHI'€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMM: APKCUHYC, aPKKOCHHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATUAMU: TOXKJECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPABHEHUS U YPABHEHUSA-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh Pa3jIU4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
pAlMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ] HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOIHO OIEpUpPOBaTh MOHATHUSMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSATH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

CBOOOJIHO ONEpUPOBATHh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHMI,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 MU €ro T€OMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYALIMU C MIOMOIIBI CUCTEMBI JINHEWHBIX YPABHECHUM,
MCCIIEA0BAaTh IIOCTPOCHHBIE MOJEIHM C IIOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAKEHUH, COJEPIKAIINUX CTEIEHH C
palMOHAIILHBIM [T0KAa3aTelIeM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pmMHUECKUX BbIPAKEHUN;

cBOOOJIHO OMEpPUPOBATH MOHATHUSAMU: HPPALMOHANBHBIE, TOKAa3aTENbHbIE U
Jorapu(pMuUecKre ypaBHEHUS, HAXOJAUTh UX PEUICHHS C TIOMOIIBI0 PAaBHOCHIBHBIX
IIEPEXO0I0B WIIA OCYUIECTBIISAS POBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GopMyIIbl Il TPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAMMBbIE  (OpPMyJIbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEPUPOBATH NOHATUAMMU: (PYHKIIMS, CIIOCOOBI 3aaHUs (PYHKINH,
B3aUMHO 0OpaTHble (QPYHKIUHU, KOMHOO3ULMUSA (QyHKUMNA, rpaduk QyHKOUH,
BBINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN QYHKUNU, HYJIU PYHKIINH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJHO ONEpUPOBaTh IMOHATUSMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJiblIee M HauUMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs (QYHKIUS C HATYpaJbHBIM U
HeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMHU C HATypalbHbIM U ILEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi cTeneHH Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJIbHbIM I0OKa3aTeJeM;

ONEpUPOBATh TOHATUSAMU: JIMHEHWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIUH, BBIOJIHATE 3JIEMEHTAPHOE MCCIIEA0BaHUE U MIOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKAa3aTellbHAs U JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA U rpauKH, HMCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHUH;

CcBOOOJIHO ONEpUPOBATH TMOHATUSAMU: TPUTOHOMETPUUECKAS OKPY>KHOCTD,
OTpeJieieHHe TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YyHKUMA JJI1  MCCIENOBAaHUA TPOLECCOB H
3aBUCUMOCTEH MpH pElIeHUH 3aJlay U3 APYrUX y4EeOHBIX MPEIMETOB U PEaIbHON
KU3HH, BBIpAXXaTh (hOpMyIaMH 3aBUCUMOCTH MEX]y BEIMUYMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETPUYECKas MPOrPECCHs], TUHEUHBIN U
HKCMOHEHLIUATIBHBIA POCT, (OpMYJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU ISl PELIEHUs peajbHBbIX 3aJad MPUKIATHOTO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIOBATENFHOCTD, CIIOCOOBI 3aJTaHUS
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXKACHMS MAaTEMaTHYECKOTOo aHajh3a Kak aHaln3a
OECKOHEYHO MaJbIX;

CBOOOIHO OINEpUpPOBaTh IOHATUSIMHU: HENpPEPbIBHbIE (PYHKLUMU, TOYKHU
pa3pbiBa rpaduka QpyHKINK, aCUMIOTOTHI Tpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
IPUMEHATH CBOMCTBA HENIPEPHIBHBIX (QYHKIUI JIJIs pELIeHUs 3a/1a4;

CBOOOIHO OIIEpUpOBaTh MOHATUSIMU: TI€pBas U BTOpas IPOU3BOIHBIE
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOJHBIE CYMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (hYHKIUH, 3HATH IPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUUECKUM M (PU3UUECKHI CMBICT MPOU3BOJHON AJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh TMOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, TP PEIICHUH 33]a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

cBOOOMHO OIEpPHpPOBATh TMOHATHUSMU: OIpENeTeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIHLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOyuenus B 11 kjacce oOyyaromuics TOJYYHUT CIEIYIONIUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa v Hayajia MaTeMaTHYECKOTO aHATN3ay:

Yucsia v BBIYMCJICHUSA:

CBOOOZIHO OMEpUpOBaTh MOHATUSAMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHO’KECTBa HATypajbHBIX M IEJbIX YHUCEN, HUCIOJb30BaTh MPU3HAKU ACITUMOCTU
uenbix yucen, HOJl 1 HOK HaTypalibHBIX 4Mcen sl pelIeHus 3a1ay, IPUMEHSTh
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B PA3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOJIHO ONEpUPOBATH MOHATHUSMHU: KOMIUIEKCHOE YHCJIO U MHOXECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPUUECKOH (hopMe, BBIIOJIHATH apu(PMETUUECKUE ONEpal C HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJTHO OTIEPUPOBATH TOHATHSIMHU: HPPAIMOHAIBHBIE, MMOKa3aTeIbHBIC |
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PABHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJIATH OTOOpP KOpHEW MpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (OPMYJIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUSA, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYIHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUYECKUX YPABHEHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coAepKalye MOIYJIA U TapaMeTpPBhI;

MPUMEHSIThH TpauuecKre METOJIbI IJI PEIICHUsI YPaBHEHUM U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUSI, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBHUIO 3aJ1a4H,
UCCIIEIOBAaTh IMOCTPOEHHBIE MOJEIM C MCIIOJh30BaHUEM almapara aiareopsl,
MHTEPIPETUPOBATH OJTYUYECHHBIN PE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB  Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHkmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCJICAOBAHUS peabHbIX
ITPOIIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJI30BATh MPOU3BOIHYIO JIJIST UCCIEOBAHUS (DYHKIITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIlIee U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMH HEMPEPHIBHON Ha
OTPE3KE;

WCIMOJIb30BaTh MPOU3BOAHYIO Ui HAXOXKJICHHUS HAWIy4YIIEro pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COLUUAIbHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICTICHUS] CKOPOCTH W YCKOPEHHS Tpoliecca, 3aJaHHOT0 (OpMyJIONd WIu
rpaduKom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIIEMEHTAPHBIX (YHKUMNA U BBIYHUCISATH
uHTerpan no gopmyne Horotona-JleliOnuia;

HAXOJUTh IUIOLIA/IU THIOCKUX UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh TMpPEJCTaBIIEHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUN Ha TpUMEpE
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[MAIBHO-?KOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuyecrBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (LM POBbLIE)
n/n NPOrpamMMmsbl Bcero Konrpoarurie o0pa3oBaTe/bHbIE Pecypchl
padoThI
MHOXECTBO I€HCTBUTEIIBHBIX YHCEIL.
1 MHorounensl. PanimoHaabHbIe YpaBHEHHUS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
ypaBHEHUH
5 Oynkuun u rpaduku. CrenenHas GyHKIHS C 12
L[eJIbIM TIOKa3aTesIeM
3 Tpuronomerpruyeckue BelpakKeHUS U 29 1
ypaBHEHUs
4 [TocnenoBarenbHOCTH M MPOTPECCUN 10
5 HenpepsiBable pynkuuu. [IponszBoanas 20
6 Apudmernueckuit KopeHb N-0if cTENeHN. 15
HppanmonanbHble ypaBHEHUS
7 ITokazarenbHast pyHkuus. [lokazarenbHble 10
YpaBHEHHUS
3 Jlorapudpmuueckas pyHKIUS. 18
Jlorapudmuueckue ypaBHeHUsS
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 5 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 3




11 KJIACC

KoanuyecTBo 4acosB

Ne HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIE (LM (pPOBbLIE)
n/n MPOrpaMMbl Bcero Kontpoaipie odpa3oBaTeibHbIE PeCypChI
padoThI
1 I/ICCJIGI[OBaHI:Ie (GYHKITUH C TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHast u HHTETpa 12
3 I'paduku TPUTOHOMETPHUECKUX (YHKITHHA. 14 1
TpuroHomeTpruyeckue HEpaBEHCTBA
4 HppanuoHaibHbie, TOKa3aTeIbHBIC U 24
norapuMUIECKHe HEPABCHCTBA
5 KomriekcHsie yncna 10
6 Harypanbnble u 1iensie yucia 10
CucreMsl paliioHaIbHBIX, HPPALMOHATBHBIX
7 MOKa3aTeJIbHBIX U JIOrapu(PMUIECKUX 12
ypaBHEHUH
8 3ama4u ¢ mapameTpamMmu 16
9 HOBTOPGHI/IG, 0000I11IeHNEe, CUCTEMATH3AINS 16 1
3HAHUU
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 3







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne i/

Tema ypoka

Koan4yecTBo 4acoB

Bcero

KonTtposbHbie padoTsl

MHO)KGCTBO, Oorcpanru HaJQ MHOXCCTBAMU U UX

1 . 1
CBOICTBa

2 Huarpammsl Ditniepa-Benna 1

3 [IpumeHeHne TeoOpeTUKO-MHOKECTBEHHOT O 1
anmnapara JJis peleHus 3aaad
Pannonanbueie yncna. OObIKHOBEHHBIE U

4 JECSITUUHBIE TPOOH, TPOLIEHTHI, OECKOHEUHbBIE 1
MEPUOIUUECKHIE IPOOH
Pannonanbueie yncna. OObIKHOBEHHBIE U

5 JECATUYHBIC IPOOU, TTPOLICHTHI, OECKOHEYHBIC 1
NepPUOANYECKHE TPOOH

6 [Tpumenenue apoOeil ¥ MPOLIEHTOB VI PELICHUs 1
MPUKIIAIHBIX 3a7a4

; [Ipumenenne nqpobeii v NPOLEHTOB ISl peIlIeHUs 1
MPUKIAIHBIX 3a7a4

8 [elicrBuTenbHble yncia. PanmonanbHble U 1
UppalMoHaIbHbIC YHCIa

9 ApudmeTnueckre onepaluu ¢ 1eHCTBUTEIbHBIMU 1
qrCcIaMu

10 Moynbs A€HCTBUTEIBRHOIO YHCIIA U €70 CBOMCTBA 1
[IpubnuxEHHBIC BEIYUCIICHUS, TIPaBUIIa

11 OKpYIJIEHUs, IPUKHJIKA U OLIEHKA pe3yJbTara 1

BBIYHUCJIIEHUN




OcCHOBHBIE METO/IbI PELLIEHUS LENBIX U APOOHO-

12 palMOHaIbHBIX YPABHEHUN U HEPABEHCTB

13 OCHOBHBIEC METO/IbI PEIICHUS LIENBIX U IPOOHO-
PaLMOHAJIbHBIX YPAaBHEHUI U HEPABEHCTB

14 OCHOBHBIE METO/IbI PELLIEHU LIENbIX U IPOOHO-
palOHaIbHBIX YPABHEHUN U HEPABEHCTB

15 CrapToBast KOHTpOJbHAs paboTa
MHorousneHns! OT OHOHN NepeMeHHOu. JleneHue

16 MHOTO4JICHA Ha MHOT'OYJIEH ¢ OCTaTKoM. Teopema
bezy

17 MHorouieHsl ¢ LelbIMH KO3 UIIEHTaMH.
Teopema Buera

18 Pemenne cucreM IMHENHBIX YPaBHEHUN

19 Pemenue cucrem JIMHENHBIX YpaBHEHUI
Marpuna cucTteMsl JIMHEWHBIX YPaBHEHUI.

20 Onpenenurens MaTpULbl 2X2, €ro reOMETPUYECKUN
CMBICII M CBOMCTBA; BBIUMCIICHUE €r0 3HAYCHUS

21 Ornpenenurens MaTpUIlbl 2X2, €ro TeOMETPUUECKUN
CMBICIT U CBOMCTBA; BBIUMCIICHUE €r0 3HAYCHUS

99 [TpuMmeHeHne onpenenuTeNs Uil pEIIEHNs CUCTEMBI
JIMHEUHBIX YPaBHEHUN

93 Pemenue npuknaaHpIxX 3aa4 ¢ IOMOIIBIO CUCTEMBI
JIMHEUHBIX YPAaBHEHUN

24 Pemenne npukiaaHbIX 3a1a4 ¢ TOMOIIbIO CHCTEMBbI
JIMHENHBIX YPABHEHUN

o5 OyHK1us, criocoObl 3a1anus GyHKuu. BzanMHo
oOpartnble pyHkImu. Kommosuius GyHKIUi

26 I'paduk hyskmmm. DnemMeHTapHbIe TPEOOpPa30BaAHUS




rpaduKoB QyHKIUI

Oo0nacTe OmpeaAcCIICHNUA U MHOXKECTBO 3HAYCHUH

27 ¢ynkuuu. Hynu ¢ynkuuu. [IpomexxyTku 3HaK
MOCTOSIHCTBA

98 YérHble 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢dyskuuu. [IpoMexxyTKu MOHOTOHHOCTH (DYHKLIUU

29 MaxkcumyMmbl 1 MUHUMYMBI QyHKIH. Hanbomnbiee
U HauMeHbIllee 3HaueHHe QYHKIUU Ha IPOMEKYTKE

30 JluneliHasi, KBaapaTU4HAs M TPOOHO-TMHEWHAS
byHKIIUN

31 DJeMeHTapHOe UCCIIeI0BaHUE U IIOCTPOCHUE
rpaduxoB 3Tux GyHKUINUN

32 DJeMeHTapHOe UCCIIEIOBAaHKE U TIOCTPOCHUE
rpaduKoB 3TUX QYHKIIHNA

33 Crenens ¢ nensIM nokasarenem. buaom Herotona

34 Crenensb c 1eabpIM nokaszareneM. buaom Herotona

35 CrenenHast GyHKIUS C HATypaIbHBIM U II€JIBIM
nokazareneM. E€ cBolicTBa u rpaguk

36 Ob6o6maromuit ypok "Crenennast GpyHnkuus. E€
cBoiicTBa u rpapuk"

37 Cunyc, KOCHUHYC, TAHT€HC M KOTAaHTE€HC YUCIIOBOTO
apryMeHTa

38 CuHyc, KOCHHYC, TAHT€HC M KOTAaHTE€HC YUCIIOBOTO
apryMeHTa

39 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC YHCIOBOTO
apryMeHTa

40 APKCHHYC, apKKOCHHYC ¥ apKTaHTE€HC YHCIIOBOTO

apryMeHTa




TpuronomeTrpruyeckas OKpyKHOCTb, OIIPEIEICHHE

41 TPUTOHOMETPUYECCKUX (PYHKIIUN YHCIIOBOTO 1
aprymeHra
Tpuronomerpudeckas OKpy>KHOCTb, OIIpeIeIICHIE
42 TPUTOHOMETPHUECKUX (PYHKIIHI YUCIIOBOTO 1
apryMeHTa
43 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1
44 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1
45 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1
46 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1
47 [Ipeobpa3oBanne TPUrOHOMETPUUYECKUX BBIPAKEHUIN 1
48 [IpeoOpa3zoBaHKe TPUTOHOMETPUICCKUX BBIPAKESHUM 1
49 [Ipeobpa3oBanne TPUrOHOMETPUUYECKUX BBIPAKEHUIN 1
50 [IpeoOpa3zoBaHKe TPUTOHOMETPUICCKUX BBIPAKESHUM 1
o1 Pemenne TpuroHoMeTpruuecKUX ypaBHEHUI 1
52 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1
53 Pemienne TpuroHOMETpUYECKUX YpaBHEHUN 1
54 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1
55 Pemenne TpuroHoMeTpuuecKUX ypaBHEHUI 1
56 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1
57 Pemenne TpuroHoMeTpruuecKUX ypaBHEHUI 1
58 Kontponbnas padota 3a 1 moixyroaue 1
[TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS
59 nociueaoBarenbHocTell. MeTon MaTeMaTHUECKON 1
WHIYKIAH
60 MOHOTOHHBIE B OTPAaHUYICHHBIC 1

MOCJICA0BATCIBHOCTHU. I/ICTOpI/ISI aHaJIm3a




OECKOHEUYHO MAaJIbIX

61 Apudmerrdeckas mporpeccust

62 I'eomerpuueckas nporpeccust

63 BeckoneuHo yOpIBaromasi reoMeTpudecKas 1
nporpeccust

64 CyMMa 0eCKOHEUHO YOBIBAIOIIEH reOMETPUUSCKOM 1
pOrpeccun

65 JIMHENHBIN ¥ SKCHOHEHUMANIbHBIA pocT. Huco e. 1
DopMyIia CII0KHBIX IPOLIEHTOB

66 JIvuHeHbIN 1 SKCIOHEHIMANIbHBIN pocT. Yuco e. 1
PopMyIia CI0KHBIX IPOLIEHTOB

67 Vcnonb30BaHue NPOrpeccuu AJIs perieHus 1
peasbHbIX 3a]jau MPUKIIAJHOIO XapaKTepa

68 O6o6maromuii ypok "IlociieoBareTbHOCTH U 1
nporpeccun"

69 HenpepbiBHbIE QYHKIIMU U UX CBOICTBA 1

70 Touka pa3pbiBa. ACUMNITOTHI IrpadUKOB HyHKIMH 1

71 CaolicTBa (DyHKIIUI HETPEPHIBHBIX HA OTPE3KE 1

72 CaoiicTBa (hyHKIMI HEMPEPHIBHBIX HA OTPE3Ke 1

73 MeTtoa HHTEepBAJIOB JIJIsl pEIICHHS] HEPABEHCTB 1

74 MeTton MHTEPBAIIOB JUUIsl PELICHHSI HEPABEHCTB 1

75 MeTto1 MHTEPBAJIOB JIJIsl pELIEHHs] HEPABEHCTB 1

76 [IpumeHeHue CBOWMCTB HENPEPHIBHBIX (DYHKIMN IS 1
peleHus 3aaa4

77 [IprmMeHeHne CBOMCTB HENPEPHIBHBIX QYHKIUH JIJIs 1
peleHus 3aaau

78 [lepBast u BTOpas Mpou3BOIHbIE (PYHKIUU 1




Onpenenenue, reOMETPUYECKUNA CMBICIT

79 N 1
MIPOM3BOTHOM

80 Onpenenenne, GU3MUECKUNA CMBICI IPOU3BOIHON 1

81 VYpaBHeHuUe KacaTelbHOU K rpaduKy QyHKITUH 1

82 VYpaBHeHHE KacaTeIbHON K rpaduk HKI[AU 1

Yy @y
83 [Tpou3BogHBIC d7IEMEHTAPHBIX (DYHKITHI 1
84 IIpou3BoaHEbIE iIEMEHTAapHBIX (PYHKIIUNI 1
M

85 [TpousBogHAs CYMMBI, IPOU3BEACHUS, YACTHOTO U 1
KOMIO3UIINH (PYHKIIHIA

86 [IpousBoHAS CyMMBI, IPOW3BEICHHS, YACTHOTO U 1
KOMIO3UIINHU (PYHKIIHIA

87 [IpousBoHAS CyMMBI, IIPOW3BEICHHS, YACTHOTO U 1
KOMITO3UINH (PYHKIIHIA

88 O6o6maromuii ypok: "I[IponsBoanas” 1

89 ApudpmeTnuecknii KOpeHb HaTypajJbHOU CTENEHH U 1
€r0 CBOMCTBA

90 ApudmeTndeckuii KOpeHb HaTypaJbHOU CTEICHH U 1
€r0 CBOMCTBA

01 [TpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH, 1
COJIepIKalINX CTENeHH U KOPHH
IIpeoOpa3zoBaHUs YHUCIOBBIX BBIPAXKEHUI

92 ’ 1
COJICPIKAIINX CTCTICHH U KOPHH

03 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHHM, 1
COJICPIKANINX CTCTICHH U KOPHH

04 Uppannonansueie ypaBHeHUs. OCHOBHBIE METOIBI 1
pelleHus UPPAIMOHATIBHBIX YPaBHEHHMA

95 UppanmonansHblie ypaBHeHUs. OCHOBHbBIE METObI 1




pELICHUS UPPAUMOHAJIBHBIX YPABHEHHI

Uppanmonansubie ypaBHeHUs. OCHOBHbBIE METObI

% pelIeHHs UPPALIMOHAIBHBIX YPaBHEHHH

97 PaBHOCHIIBHBIE ITEPEXObI B PEILICHUH
UppaLMOHATIBHBIX YPAaBHEHUN

08 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
UpPPaALMOHATILHBIX YPaBHEHUN

99 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUU
UpPPAMOHATIBHBIX YPaBHECHUN

100 PaBHOCHIIBHBIE TEPEXO/IBI B PEIICHUN
UppaLMOHATIBHBIX YPAaBHEHUN
CgoiicTBa u rpaduk KOpHS N-0i CTENEHN KaK

101 ($yHKIMM 0OpaTHOM CTENEHH C HATypPaIbHBIM
HIOKa3aTeeM
CgoiicTBa u rpaduk KOpHS N-0ii CTENEHN KaK

102 (GyHKIIUM 00paTHOH CTENEHU C HaTypalbHbIM
HOKazaTeseM

103 Ob6o6maromuit ypok "CsolicTBa 1 rpaduk KOpHs N-
oii crenenu. MppanuoHaibHble ypaBHeHUs"

104 CreneHp ¢ palOHAILHBIM TIOKa3aTeleM U e
CBOMCTBA

105 CreneHp ¢ parOHAILHBIM TIOKa3aTeleM U e
CBOMCTBA

106 CreneHb ¢ paliMOHAJILHBIM TIOKa3aTeneM U e
CBOMCTBA

107 [ToxazarenbHast pyHKIMS, €€ CBOWCTBA U TpaduK

108 Hcnonp3oBanue rpaduka QyHKIUM U1 PELICHUs

ypaBHEHUU




Hcnonp3oBanue rpaduka QyHKIUH I PEHICHUS

109 _ 1
ypaBHEHUH

110 [Toka3arenbHble ypaBHEeHUS. OCHOBHBIE METO/IbI 1
pelIeHMs TOKa3aTeNIbHBIX YPaBHEHUI

111 [Toka3zarenbHble ypaBHEeHUs. OCHOBHBIE METO/bI 1
peLIeHUs TOKa3aTeIbHbIX YPaBHEHUN

112 [TokasarenbHble ypaBHEeHUS. OCHOBHBIE METO/IbI 1
peLIeHHs TOKa3aTeIbHbIX YPaBHEHUN

113 O6o6maromuii ypok "llokazarenbHast QyHKIUS. 1
[TokazarenbHble ypaBHEHUS"

114 Jlorapudwm yucna. CoiicTa norapudpma 1

115 Jlorapudm umncna. CBoiicTBa Jorapudpma 1

116 Jlorapudwm yucna. CoiicTa norapudpma 1

117 JlecATHYHBIE U HATYpAIbHBIC JTOTapH(PMBI 1

118 JlecaTuuHbIe U HaTypaJIbHbIE JOrapHU(pMbI 1

119 [IpeobpazoBanue BEIpAKEHHIA, COACPIKAIIIX 1
norapudmbl

120 [IpeoOpazoBanne BEIpAKEHHNA, COACPIKAIIX 1
aorapudmsl

121 [TpeoOpa3oBaHue BbIpaKEeHUH, COAEPIKAIINX 1
norapudmbl

122 Jlorapudmuueckas GyHKUUsA, €€ CBONCTBA U rpapuK

123 Jlorapudmmueckas GyHkIus, €€ CBOWCTBA U rpaduK

124 Hcnonp3oBanue rpaduka GyHKIUU A peIICHUS 1
ypaBHEHHHA

125 Hcnonp3oBanue rpaduka GyHKIUU OIS peIICHUS 1

ypaBHEHUU




Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METO/IbI

126 pelieHus JorapuMUIECKUX ypaBHEHUN 1

127 Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METO/IbI 1
petieHust JorapupMUUECKUX ypaBHEHUN

128 Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE METO/IbI 1
pelieHus JorapuMUYECKUX ypaBHEHUN

129 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT 1
Jorapu(pMHUECKUX YpaBHEHHMA

130 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT 1
JOTapuPMHUECKUX YPaBHEHUI

131 O606maromuit ypok "Jlorapudmuueckas ¢hyHKIUS. 1
Jlorapudmuueckue ypaBHeHus"

132 [ToBTOpenue, o6o0IICHNE, CUCTEeMATH3AIMS 3HAHUA: 1
"VpaBHeHus"

133 [ToBTOpenue, o6o0IICHNE, CUCTEMATH3AIMS 3HAHUHA: 1
"OyHKIIN"

134 HToroBas KOHTpOJIbHAsA paboTa

135 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATH3AIIMS 3HAHUN

136 [ToBTOpeHue, 06001IeHNE, cCUCTEeMAaTH3aIUs 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




11 KJIACC

KoanyecTBo 4acoB

Ne i/ Tema ypoka
Bcero KonTtpoJsbHbie padoTsl

1 [TprMeHeHne NPOU3BOJHOM K HCCIIEIOBAHUIO 1
($yHKUIMH HA MOHOTOHHOCTB U OKCTPEMYMBI

5 [TprMeHeHne NPOU3BOJHOM K HCCIIEIOBAHUIO 1
(GYHKUIMH HA MOHOTOHHOCTb U SKCTPEMYMBI

3 [Ipumenenue npou3BOIHON K UCCIIET0BAHUIO 1
(GyHKIMH HA MOHOTOHHOCTD U OKCTPEMYMBI

4 [TpuMeHeHre NPOU3BOJHOM K HCCIIEI0OBAHUIO 1
(GyHKIMH HA MOHOTOHHOCTD U OKCTPEMYMBI

5 [TpuMeHeHre NPOU3BOJHOM K HCCIIEI0BAHUIO 1
(GYHKUIMI HA MOHOTOHHOCTb U SKCTPEMYMBI

5 [Ipumenenue npor3BOIHON K UCCIIET0BAHUIO 1
(GyHKIIMI HA MOHOTOHHOCTb M 3KCTPEMYMBI

7 HaxosxneHne HanOobIIero 1 HAMMEHBIIETO 1
3HauEHUs HEMPEPHIBHON (PYHKIIMU HA OTPE3Ke

3 Haxosxnenne HanOobIIero 1 HAaMMEHBIIETO 1
3HAYeHUs HEMPEePbIBHON (PYHKIMU HAa OTpE3Ke

9 Haxoxzaenne HaubobII1ero 1 HAUMEHBILIETO 1
3HauEHUs HEMPEPBHIBHON (PYHKIIMM HA OTPE3Ke

10 Haxoxxnenne HanOobIIero 1 HAMMEHbBIIETO 1
3HAYeHUs HEMPEPbIBHON (PYHKIIUHU HA OTpE3Ke

1 Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO 1
3HAYeHUs HEMPEPbIBHON (PYHKIIUHU HA OTpE3Ke

12 Haxoxnenve HanbobIero 1 HAMMEHbIIEro 1

3HAYEHUS HETIPEPHIBHOM (DYHKIIMU HA OTpe3Ke




[IpumeneHre npou3BOIHOM [l HAXOKACHUS

13 HaWJIy4llero peleHys B IPUKIaAHbIX 3aa4ax

14 [IpumeHeHnre npOU3BOIHON JIJIsI HAXOXKIACHUS
HAWIy4ILEero peleHus B IPUKIIAIHbIX 3a1a4ax
[IpuMeHeHne MpOU3BOIHOM ISl ONpeIeIeHUs

15 CKOPOCTH U YCKOPEHUS IIpoLecca, 3aJaHHOT0
dbopmyIioit wim rpagukoM
[IpuMeHeHne pOU3BOIHOM JIJIsl ONpeIeIeHUs

16 CKOPOCTH U YCKOPEHUS IIpoLecca, 3aJaHHOTO
dbopmyoii unu rpadpukom

17 Kommozumus ¢pyHKIui

18 Komnoszumus ¢pyHKImii

19 Kommozumus ¢pyHKIui

20 ['eomeTpuyeckue 00pa3bl ypaBHEHUN Ha
KOOPAMHATHOW INIOCKOCTH

21 ['eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOpPJMHATHOM INIOCKOCTH

22 CraproBas KOHTpOJIbHAs paboTa

93 [TepBooOpazHasi, OCHOBHOE CBOMCTBO
epBOOOPA3HBIX

24 [TepBooOpasuble snemenTapHbiX GyHKUIUN. [IpaBuia
HaXO0’KEHUS IepPBOOOPA3HBIX

o5 [TepBooOpa3zHble aeMeHTapHbIX GyHKIM. [IpaBuna
HaXO0X/IEHUS epBOOOPa3HbBIX

26 Hurerpain. I'eomeTpuyeckuii CMbICI MHTETpaja

97 Brraucnenue onpenen€éHHOro HHTErpaia 1mno

dbopmyne Herotona-Jleitoaua




Boruncnenue onpeenéHHOro MHTErpaa 1o

28 dbopmyne Herotona-Jleitoaua

29 [IpumeneHne nHTErpaia 1 HaXOXKACHUS
IUIOINAACH TUIOCKUX (UTYp

30 [TpuMeHeHHe UHTErpana A HaXOXKAEHUS 00bEMOB
reOMETPUUECKUX Tell

31 [Ipumeps! pemenuii tuddepeHnanTbHbIX
ypaBHEHUU

32 [Tpumeps! pemennii mudpepeHraITbHbIX
YpaBHEHUU
MaremaTHuecKkoe MOJICIIMPOBAHUE PeaIbHBIX

33 MIPOIIECCOB C MOMOIIBIO AU dHepeHIInATbLHBIX
ypaBHEHUU

34 O6o6maromuii ypok "IlepBoobpaszHast u uaTETrpat”

35 Tpuronomerpuieckue GyHKINHU, UX CBOICTBA U
rpaduku

36 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U
rpaduxu

37 Tpuronomerpuueckue GyHKIMH, UX CBONCTBA U
rpaduku

38 Tpuronomerpuyeckue GyHKINHU, UX CBOICTBA U
rpaduku

39 Tpuronomerpuyeckue GyHKINHU, UX CBOICTBA U
rpaduxu

40 OT60p KOpHEHN TPUTOHOMETPUUECKHUX YPAaBHEHUH C
MIOMOIIBIO TPUTOHOMETPUIECKOH OKPYKHOCTH

41 OT100p KOpHEH TPUTOHOMETPUUECKUX YPaBHEHUH C

ITOMOILBIO TPUTOHOMETPUYECKON OKPYKHOCTH




OT60p KOpHEN TPUTOHOMETPUUECKUX YPABHEHUH C

42 IIOMOILBIO TPUTOHOMETPUYECKOIH OKPYKHOCTH 1

43 OT060p KOpHEN TPUTOHOMETPUUECKUX YPABHEHUH C 1
MOMOIIBIO TPUTOHOMETPUIECKOH OKPYKHOCTH

44 Pemenre TpuroHoMeTprUYECKUX HEPABEHCTB 1

45 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1

46 Pemenre TpuroHoMeTprUYECKUX HEPABEHCTB 1

47 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1
O606maromuit ypok "['paduku

48 TPUTOHOMETPHUUECKUX (PYHKITHIA. 1
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/1bI pELLICHUs T0Ka3aTeNbHbIX 1
HEPaBEHCTB

50 OCHOBHBIEC METO/IbI PEIICHUS TOKA3aTEIbHBIX 1
HEPaBEHCTB

51 OCHOBHBIE METO/IbI pEIIEHUS TOKA3aTEeIbHBIX 1
HEPaBEHCTB

59 OCHOBHBIE METO/IbI pEIIEHUS TOKA3aTEeIbHBIX 1
HEPaBEHCTB

53 OcHOBHBIE METO/IbI PEILLIEHNUs Jorapu(PMUIECKUX 1
HEPaBEHCTB

54 OCHOBHBIE METO/IbI pelIeHUs JJorapu(PMUIECKUX 1
HEPaBEHCTB

55 OCHOBHBIE METO/IbI pelIeHUs Jorapu(PMUIECKUX 1
HEPaBEHCTB

56 OcHOBHBIE METO/IbI PEIIEHUs JTOrapu(PMUIECKUX 1

HEpPaBEHCTB




OcCHOBHBIE METO/IbI PELLIEHUSI HPPALMOHATIBHBIX

S7
HEPaBEHCTB

58 OcCHOBHBIE METO/IbI PELLIEHUSI UPPALIMOHATIBHBIX
HEPABEHCTB

59 OCHOBHBIE METO/IbI PELLICHUS] UPPALITOHAIBHBIX
HEPaBEHCTB

60 KonTpomnpHas padota 3a 1 momyroaue

61 ['paduueckue MeTO bl PELICHUs UPPALMOHATIBHBIX
YpaBHEHUU

62 ['paduueckue MeTo bl PELICHUs UPPALMOHATIBHBIX
ypaBHEHUU

63 I'paduueckue meTob! pereHus NoKa3aTeIbHbIX
YpaBHEHUU

64 I'paduueckue MeTO bl pELIeHUs TOKA3aTeNbHbIX
HEPABEHCTB

65 I'paduueckue MeTo bl pelIeHUs J0rapuPMUUECKUX
yYpaBHEHUU

66 I'padmuueckue meTos! penieHus JorapupMuIecKux
HEPABEHCTB

67 I'padrueckue MeTo bl pelIeHus JOrapuPpMUIECKIX
HEPABEHCTB

68 I'padrueckue MeTO bl peLIeHUs TOKa3aTeNbHbIX U
JOrapupMHUUECKUX YpaBHEHUI

69 ['padmyeckue METOABI peLIeHHs TOKA3aTeIbHBIX U
Jorapu(pMHUUECKUX YpaBHEHHM

70 I'paduueckue MeToIbl peleHHs TOKa3aTeIbHbIX U
JorapupMHUUECKUX HEPABEHCTB

71 ['padmyeckue METOABI peLICHHS TOKA3aTeIbHBIX U




norapupMHUECKUX HEPABEHCTB

O6o6matomuii ypok "HpparnmoHaibHblie,

72 noKa3arteJbHbIe U JorapudMuieckue HepaBeHcTBa" 1
KomruiekcHbie uncia. Anredpandeckas u

73 TPUTOHOMETpUYECKast (POPMBI 3aITUCH 1
KOMIUIEKCHOT'O YHCJIa
KommuiekcHbie uncna. Anredpandeckas u

74 TPUTOHOMETpUYECKast (DOPMBI 3aITUCH 1
KOMIUIEKCHOTO YHCIIa

75 Apudmerndeckre onepanu ¢ KOMILTICKCHBIMU 1
YHCIIaMH

76 ApudmeTndeckue onepanuu ¢ KOMIIEKCHBIMU 1
YHCIIaMU

77 N306pakeHne KOMIJIEKCHBIX YMCE Ha 1
KOOPJMHATHOM TIIOCKOCTU

78 N3006pakeHne KOMIJIEKCHBIX YHCE Ha 1
KOOPAMHATHOM IIOCKOCTH

79 ®opmyna Myaspa. Kopuu N-oii ctenenu u3 1
KOMILJIEKCHOT'O YHCIIa

80 ®opmyna Myaspa. KopHu N-oii ctenenu u3 1
KOMILJIEKCHOT'O YHCIIa

81 [TpuMeHeHre KOMIUIEKCHBIX YUCET IS PEIICHHS 1
(U3NIECKUX U TEOMETPHUYECKHX 33124

82 O6o6mmaromuit ypok "KomriekcHsie uncna' 1

83 HarypanbHble  1eibie Jrcia 1

84 HarypanbHble 1 nensle yucia 1

85 [TpuMeHeHrne PU3HAKOB JIETUMOCTH TIEITBIX YUCET 1




86 [IpumeHeHne NpU3HAKOB AETUMOCTHU LENbIX YUCEI

87 [IpumeHeHne NPU3HAKOB ICIIMMOCTH IIEIIBIX YHCEIT:
HO/Zl u HOK

88 [IpumeHeHne NPU3HAKOB IETUMOCTH IIETIBIX YHCET:
HO/l u HOK

89 [IpumeHeHre MPU3HAKOB AETMMOCTH LEJBIX YHCEIT:
OCTaTKH 110 MOAYJIIO

90 [IpumeHeHne MPU3HAKOB IETUMOCTH IIEIIBIX YUCE:
OCTaTKH 110 MOAYJIO
[IpumeHeHrne MPU3HAKOB IETUMOCTH IIETBIX YUCE:

91 anroput™ EBKiMaa amst pereHus 3a1a4 B LENbIX
qHcIax

92 O6o6maromuii ypok "Teopus nenbix aucen"

03 Cucrema U COBOKYITHOCTh YPaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI  CUCTEMBI-CIICJICTBHS

04 Cucrtema U COBOKYITHOCTh YPaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-CIIEICTBHS

95 OCHOBHBIEC METOJIBI PEIICHUS CUCTEM U
COBOKYITHOCTEM pallMOHAJIbHBIX YPABHEHUHN

96 OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYIHOCTEN UppallMOHATbHBIX YPaBHEHUH

97 OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U
COBOKYIHOCTEH TIOKa3aTeNbHbIX YPaBHEHUH

08 OCHOBHBIEC METO/IBI PEIICHUS CUCTEM U
COBOKYITHOCTEM MOKa3aTeIbHbIX YPABHEHUI

99 OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMUUIECKUX YpaBHEHUI

100 OCHOBHBIEC METOJIBI PEIICHHS CUCTEM U




COBOKYITHOCTEH JIOTapu(PMUIECKUX YPAaBHEHUI

[TpuMeHeHHe cucTeM K pelIeHUI0 MaTeMaTUYECKIX
3aja4 U 33/1a4 U3 pa3IM4HbIX 00IacTel HayKu U

101 peanbHON )KU3HU, HHTEPIIPETAIUS TTOJTyYEeHHBIX
pe3ynbTaToB
[IpuMeHeHHe cucTeM K peIIeHUI0 MaTeMaTHYECKUX

102 3ajlay ¥ 3aJla4 U3 Pa3IM4HbIX 00JIacTel HAyKU U
pearbHON )KU3HH, HHTEPIIPETAIUS TTOTyYeHHBIX
pe3ybTaToB
[TprMeHeHNEe HEpaBEHCTB K PELICHUIO

103 MaTeMaTHUYECKUX 3aJa4 1 3a/1a4 U3 Pa3IMYHbIX
obracTeil HayKu U peanbHOMN KU3HH,
MHTEPIpETaNrs NOTYYCHHBIX Pe3yJIbTaTOB
O6o6maromuii ypok "CucTeMbl paliliOHaIbHBIX,

104 HUPPALMOHATILHBIX ITOKA3aTEIbHBIX U
JorapupMHUUECKUX ypaBHEHUN"

105 PannonaneHbIE ypaBHEHMS C TapaMeTpaMu

106 PannonanbHbIe HEpaBEeHCTBaA ¢ TapaMeTpaMu

107 PanronanbHbIE CUCTEMBI € TApaMETPAMU

108 WppanmonansHbie ypaBHEHHUS, HEPAaBEHCTBA C
napameTpamu

109 HppanmoHanbHble CUCTEMBI C TApaMETPaMu

110 [Toka3zarenpHBIC ypaBHEHHS, HEPABEHCTBA C
napameTpamu

111 [loka3arenpHble CUCTEMBI C TApAaMETPAMU

112 Jlorapudmuueckue ypaBHEHHs, HEPAaBEHCTBA C
napameTpamu

113 Jlorapudmuueckne cUCTEMBI C TapaMeTpaMu




114

TpuronomeTpruyeckue ypaBHEHHS C IapaMeTpaMu

115 TpuronomeTprdeckue HEPABEHCTBA C TTapaMeTPaMu

116 TpUroHomeTpu4eCcKre CUCTEMBI € ITapaMeTpamMu
[TocTpoenue u ucciae0BaHNe MaTEMAaTUYECKIX

117 MOJIEJIEH PEAIBHBIX CUTYALMM C IIOMOLIBIO
YPaBHEHUH € ITapamMeTpamu
[TocTpoeHue U HccieJOBaHNE MATEMATHIESCKIX

118 MoJieJIel peallbHbIX CUTYallUi C TIOMOIIBIO CUCTEM
YPaBHEHUH ¢ TapamMeTpamu
[TocTpoeHue U HccieJOBaHNE MATEMATUICCKIX

119 MoJieJIel peallbHbIX CUTYallUi C TIOMOIIBIO CUCTEM
YpaBHEHHMIA C ITapaMeTpaMu

120 O6o6maromuii ypok "3amaun ¢ mapamerpamu”

121 [ToBTOpeHue, 0000IIeHUE, CUCTEMAaTH3AIIHS 3HAHUI:
"VpaBHeHus"

122 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 3HAHU:
"VpaBHeHus"

123 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHU:
"VpaHenus. CucteMbl ypaBHEeHUN"

124 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 3HAHU:
"HepaBencrsa"

125 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 3HAHU:
"HepaBencraa"

126 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3aIIHsI 3HAHUM:
"Hepasencrna"

127 [ToBTOpeHnue, 06001IeHNe, CCTeMAaTU3allks 3HAHUN:
"IIponsBonHas u €€ npuMeHeHue"

128 [ToBTOpeHME, 0000IEHNE, CHCTEMATH3AIUS 3HAHUH:




"IIpon3BojHas u €€ npuMeHeHue"

[ToBTOpEeHME, 0000IIEHUE, CHCTEMATH3aIIUsI 3HAHUI:

129 " . " 1
IIpousBoaHas u €€ npuMeHEHNE

130 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 3HAHU: 1
"UnTerpain u ero npuMeHeHue"
[ToBTOpenue, 06o0IIEeHNE, CUCTEMATH3AIMS 3HAHUHA:

131 "OyHkuun" 1
[ToBTOpeHue, 006001IeHNE, CHCTEMATH3AIUS 3HAHU:

132 "OyHkun" 1
[ToBTOpeHue, 006001IeHNE, CUCTEMATH3AIUS 3HAHU:

133 "OyHkuun" 1

134 Hroroas xouTpoapHas pabora

135 IToBTOpEHME, 0000IIEHNE, CUCTEMATHU3aIIMs 3HAHUH

136 [ToBTOpEeHue, 06001IeHNE, CHCTEMAaTH3aIUsl 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» Maremaruka: anredpa u Hadajga MaTeMaTHIECKOTO aHAJIN3a, TEOMETPHSI.
Anrebpa v HadaJila MaTeMaTUYeCcKoro anaiausa (B 2 yactax), 11 kimacc/ Yacts 1:
Mopakosuu A.I'., CemenoB I1.B.; Hacte 2: MopakoBuu A.I'. 1 n1pyrue; noj
penakuueit Mopakosuda A.I'., OO1IECTBO C OTpaHUYEHHON OTBETCTBEHHOCTHIO

«1010 MHEMO3HWHA»

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






