MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
MunucrepcrBo o0pazoBanus OpeHOyprckou odJiactu

Ynpasiaenue oOpazoBanusi aAMuHucTpanum r. Opendypra

MOAY "COLI Ne 24"

PACCMOTPEHO YTBEPXIEHO

[lemarornueckui COBET Jlupextop

[Tporokomn Ne 1

Hertspea M.B.
oT «30» 08 2024 r. [Ipukaz Ne 171

oT «30» 08 2024 .

PABOYAS ITIPOTPAMMA
(ID 3122725)

yueOHOro npeamera «AJiredpa 1 Ha4Yajaa MaTeMaTHYeCKOro aHAJIu3a.
Yriay0/eHHblil YPOBEHDb)

it ooyyarommxcs 10 — 11 kiaccos

OpenOypr, 2024



MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SIBISIETCA
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMME CpEIHEro oOuIero odpa3oBaHus,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0y4arolUXcs Ha YpPOBHE, HEOOXOIMMOM
JUIsL OCBOEHHUS MH(POPMATUKH, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U IPYIHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro Kypca oOydaroliuecs OBJIAJEBAIOT
YHHBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyIHpyeT cBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MaTEeMAaTUYECKOTO aHaIn3a 3aKja/bIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHUsI OCHOBHBIX TEHJICHLIMIA pPa3BUTUSI S3KOHOMUKHU U OOIIECTBEHHOM >KU3HHU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCHOJb30BATh MX JUISl JaJdbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHUHHOCTH, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKLUUU U PacCyXIaTh JEAYKTHUBHO, HCIOIb30BATh
0000lIeHNE U KOHKpETU3aluio, a0CTparupoBaHWE W aHAIOTHIO, (OpPMUDPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOTO
aHanu3a» oOydYaroUIMecs MOJY4YaroT HOBBIA OMBIT PEIICHHS MPUKIAAHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
VUHTEPHpPETAllMd  TOJYYEHHBIX  PEUICHWH, 3HAKOMATCA C  [pUMepamu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBLAAIOUIMMUCS MaTEMAaTUYECKUMU OTKPBITUSIMU U UX aBTOPaMH.

YyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOUIUI
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
JeATCIIbBHOCTH, TpeOyroleld MPOJOKUTEIbHOW  KOHIICHTpAIlMd  BHUMAaHUS,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTH4YeCKOIro
aHaJln3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro Kkypca «Ainrebpa M Hadajla MaTeMaTH4YECKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BbIUMCIEHUD», « DyHKUUU U Tpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTeMaTU4ecKoro aHainu3a», «MHo)kecTBa H JIoOTMKa». Bce OCHOBHBbIE



COJEPKATENbHO-METOANYECKUE JHHUM H3Y4aloTCsl Ha MNPOTSHKEHHH JBYX JIET
oOy4eHHsI Ha YpPOBHE CpeIHEro oOIero o0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
yu4eOHBIA KypC SIBISICTCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKHX AUCIMIUINH, TaKUX Kak anreodpa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
INIMPOKUM MATEMAaTHYCCKUM allapaToM, Y HUX MOCJIeI0BaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYECKYId MOJENb peaTbHON
CUTYaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU W3YYCHHH Y4eOHOTO Kypca, s
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOM 3aJau, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia U BBIYMCICHUS) 3aBEpIIAET
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHANbHBIX BBIUMCICHHUM, BKIIOYAIOMINX B C€OSl MCIOJIB30BAaHUE Pa3IMUHBIX
dopM 3amucu 4YMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBbIE BBIpAXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypalbHBIX, IIEIbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOTOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palroHANBHBIX M MUPPAIMOHATBHBIX YHCEeN, apu(METHIECKIE ONepalny, a TakkKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOXKHOCTSMU MX NMPUMEHEHHS Ul PELICHUs pa3iMuHBbIX 3ajad
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MUpA, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue M
KOHKPETH3aIHS.

Jluaust «YpaBHEHUsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEro oOuiero oOpa3oBaHMs, MOCKOJIBKY B KaXJI0M
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HpPPAaMOHAIbHBIX, TOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX ypAaBHEHUH, HEpPaBEHCTB W CHUCTEM, a TakXke 3ajad,
colepkaimx mnapamerpel. [lodydeHHble yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBAaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHON, TPU PEIICHUH TMPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannasi copep:karenbHasi JIMHUS BKIIOYAET B ce0s Takke (HOpMUPOBAHHE YMEHUI
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UPPALMOHAJIbHBIX M TPUTOHOMETPUYECKHUX BBIPAKEHHH, a TaKkKe BBIPAXKECHUH,
COJEpKaIlMX CTENEHU U JIorapupMbl. bnaronaps H3ydeHHMIO anre0panyeckoro
MaTepuansa NPOUCXOJHUT  JAJIbHEWIIEe  pa3BUTUE  AJITOPUTMHYECKOIO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxaeHuid, pabOTBl C  CHMBOJBHBIMH  (QopMamu, MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEM B BHJIE€ PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT d(pQPEKTUBHbIE HHCTPYMEHTBI JJIi PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEAMETOB U PEAIBHON KU3HU TECHO CBS3aHO KaK ¢ MaTEMaTUYECKUM AHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepKaTeIbHON JTUHUM HallEJIeH Ha pa3BUTHE YMEHUMN
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO M KOHKPETHU3AIIMH, UCTI0JIb30BAHUIO aHAJIOTHiA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MAaTEMAaTHYECKHUX, TAK M MPHUKJIAJHBIX 3a/ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLUMHA, ONpeAeNaTbh MX HauOONbIIME M HAUMEHbIINE
3HAYEHHUA, BBIYUCIATH MUIOMAaAu (GUryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpPEHMsl IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJUTh HAaWIydlllee peHIeHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAClO3HAaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O



BBIIAIOIIMXCSl pe3yNbTaTaX, IMOJMYYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH Kak
HAyKH, U 00 UX aBTOpPaXx.

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKol Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpe[iaraioT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3Hble MaTeMAaTHUYECKUE
JUCHUIUIMHBL W WX MPWIOKEHUS B eauHoe 1enoe. [losTomy BaxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U MCIIOJIb30BaTh €0 JIJIsi BBIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBAaHWUW W CJIEAOBAHHUE OMPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET pPa3BUTHUIO JIOTUYECKOTO MBIIICHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUYECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIE MPU3BAHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEJICH peaJbHbIX
CUTyalluii, WCCIENOBaHUS O3TUX MOJEJIEH C TMOMOIINBI0 ammapara aireOpsl u
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KQX/IbIM U3 pa3/ieloB MIPOrpaMMbl, IOCKOJIbKY BECh MaTepHUal
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIAIHbIX 3axad. [lpu
pelIEHNH  peajbHBIX  MPAaKTHMYECKUX  3afady  oOydaromuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCEX TeM Y4eOHOro Kypca «Anredpa 1 Hayana
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hadaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJCIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciei 3HAHUI U PeaTbHOM KU3HHU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenb ¢ wnenabiM  nokazareneM. buHom Heroorona. Hcnonp3oBanue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palnvoOHaJIBHBIM IIOKa3aTeleM W €€ CBOWMCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

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

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPaBEHCTB. MHOrowieHbl OT OJHOM TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOrOWJieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouwneHsl ¢  LEJIBIMHU
kodpdunmuentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

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

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKCHUH. PelieHne TpUroHoMeTpU4eCKUX YpaBHEHUH.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMIl. OnpenenuTenb MaTpUllbl 2X2, €ro TreOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCJIIEHUE €T0 3HAYEHHUS, NIPUMEHEHUE ONpPENEIUTENs sl pelIeHus
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
MOMOILBIO MaTPULL U OIPEETUTEINIEH.

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

DyHKIUHN U TPAPUKH

Oynkuus, crnocoOsl 3afanus ¢GyHKIUH. B3anmHo oOpaTHble (QYHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
byukiuu. IIpoMexxyTKu MOHOTOHHOCTH (GYHKIMU. MakCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIMU Ha TIPOMEXYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (QYHKIUU. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTEINIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

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

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

QOYHKIMOHAIBHBIE 3aBUCHMOCTM B pEAJbHBIX MPOLECCAX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maTremMaTH4ecKoOro aHajmsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJlaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NOCJIEOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHSI MAaT€MAaTHYECKOIO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOrpeccuu. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Uncno e. @opmyna CIOKHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpaduxoB ¢yukiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWS HEPABEHCTB. l[IprMeHEeHHMe CBOWCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIEcKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UIIMH (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

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

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputMa EBkiauaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpandeckas M TpUTOHOMETpUYeckas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIs1 PeIeHHs] (PU3NUECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

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

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKONU OKPYKHOCTHU. PerieHne TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHbBIX U JOTapU(PMUYECKUX YPABHEHUIA.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPH PEUICHUU 3a7ad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHUIO (PYHKIIMM HA MOHOTOHHOCTb U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

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

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

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

[Ipumenenue wHTErpana s HAXOXKIACHWS IUIOMAAEH TUIOCKUX (GUryp u
00BEMOB T€OMETPUUECKHUX TEIL.

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



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIE€HA  POCCHUHCKOro  oO0lIecTBa,  MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NIaTPUOTUHYECKOT0 BOCIIUTAHMS:

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

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

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

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

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

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (Gu3NYecKas aKTUBHOCTH), (PU3NYECKOE COBEPIIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pa3uuHbIM  chepaM  MPOdEeCCUOHAIBHOM  JIESITEIBHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



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

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, 0OCO3HaHUE IrI00ATIBHOTO XapaKTepa IKOJIOTUUECKUX MPoOIieM, OpUCHTAIUS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOM KyJIbTypoM Kak CpEICTBOM TIO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISIBJISITh M XapaKTEepU30BaTh CYIIECTBEHHbIC MPU3HAKKM MaTEMaTUUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBATH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSX, MpeiaraTb KpUTCpUU s
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble U OT NPOTUBHOTO), BHICTPAUBATh apryMEHTALIUIO, IPUBOIUTh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

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



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHI KaK HCCIEI0BATEIbCKUI MHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHUS U BBIBOJBI IO pe3ysbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPAa3BUTHE IIPOLIECCA, A TAKKE BBLABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI MHPOpPMALIUU, JAHHBIX, HEOOXOAUMBIX JJI1 OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

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

CTPYKTYpPUpPOBAaTh MH(POpPMALIMIO, MPEJICTABIATh €€ B Pa3IMYHbIX (PopMax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

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

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOJyieMbl, pemaeMol 3aJaud, BBICKA3blBaTh MWJIEM, HAICJICHHbIE Ha IOUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIECI0BAaHMUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 33/a4d, BEIOUpPATh CIIOCOO pElIeHUs C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MPU PEUICHUU 33]a4H,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUST PE3YJIbTATOB JIEATEIIbHOCTH, HAXOIUTh OIIHOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW pabOThI, pacrpeneisirb
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYkaeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JACHCTBHS C JPYTMMHM YJE€HAMH KOMAaHJbI, OLECHHUBAaTh
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy ob0ydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIONTUE
MPEAMETHBIE PE3yJIbTaThl M0 OTACIBbHBIM TeMaM paboueill mporpaMmbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIIBHOTO YUCIIA;

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

MPUMEHSTh MPUOTKEHHBIE BBIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

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

CBOOOJIHO OIIEPUPOBATH MMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

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

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

OIEpUPOBATh MOHATUAMH: APKCUHYC, aPKKOCUHYC M apKTAHIE€HC YHCIIOBOrO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIEC YPABHEHUS M YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX U JAPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

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

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

UCIIOJIb30BaTh CBOMCTBA JIEWCTBHM C KOPHSIMHU Il MpeoOpa3oBaHUs
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO ONEpUPOBATh MOHATUSMU: HppAlMOHAJIbHBIC, MOKa3aTeIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKCHMUIA;

CBOOOJHO ONEPUPOBATH IMOHSATUEM: TPUTOHOMETPHUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM allapara ainreopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB PyHKINH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTh ONPEAEICHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

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

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeIbIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMU C HATypajbHbIM U LEJIBIM
nokasaresieM, rpaguk KOpHs N-Oi CTEeneHW Kak (PYHKIMH OOpaTHOM CTENEHU C
HaTypaJIbHbIM I10Ka3aTeleM;

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

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA M rpadMKH, HMCIOJIB30BATh MX TpaQUKHU JJIs PEIICHHS
YPaBHEHHU;

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

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU PEIICHUH 3a/ay U3 APYruX y4EeOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4ecKOro aHaJIM3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpruecKasi Iporpeccusi, TMHEHHBIN U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUU JIsi PEIIEeHUs pealbHbIX 3aJad MPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEI0BATEIbHOCTEH, MOHOTOHHBIE M OrPAHUYEHHBIC IOCJIEJOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

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

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

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

BBIUUCIISTH MPOU3BOJHBIE CYMMBI, MIPOU3BEACHUS, YaCTHOTO U KOMITO3UIIUU
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

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

MHokecTBa M JIOTHKA:

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

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

CBOOOJHO OIEpPHPOBATh TMOHATHUSMU: OIpEAeTICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEIbCTBO, PABHOCHIIbHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuenus B11 kjacce oOydYarouiuiics TOJYYUT CIIEIYIONTUE
npeIMeTHbIE Pe3yJbTaThl MO OTIEIBHBIM TeMaM padoueil mporpamMmsl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
nenbix yucen, HOJl n HOK naTypaibHBIX uMcen s pelieHus 3a1ay, IPUMEHSTh
anroput™ EBKknuza;

CcBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMUHbIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,

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

YpaBHeHMs U HEPABECHCTBA:



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

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HEoOXoammble  (HOPMYIBI  IJIi  PEIMICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKUX YPAaBHCHHUIN U HEPABECHCTB;

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

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXE 3aJ71a4 C MapamMeTpamu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TpapuKu:

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

CTPOUTH TE€OMETpPUYECKHEe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHITHSAMHU: TpPaPUKAd TPUTOHOMETPHUUECKUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIlIEe U HAUMEHbIIIEE 3HAUCHUS (DYHKIIMU HETIPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpadukom;



cBOOOJIHO OMEpUpOBaTh MOHATUSMHU: [EPBOOOpa3Has, ONpeAeHEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIE AIEMEHTAPHBIX (YHKUMHA M BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHnaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[MAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumenoBaHnuepasieioB u
TEeMIIPOrpaMMBbl

MHOKECTBO JCHCTBUTEIBLHBIX
qucell. MHOTOWICHEI.
PanmonansHbie ypaBHEHHS U
HEpaBEHCTBA.
CucTeMbUTHHEHHBIX ypPaBHEHUM
Oyukuun U rpaduku. CreneHHas
GYHKIMS C LIeIbIM ITOKa3aTeneM
Apudmerndeckuii KOpeHb N-0i
CTEIICHH.
HppauronanbHbleypaBHEHUS

KoanuecTrBouacoB

Bcero

24

12

15

KonTposbHbIepadoThI

IIpakTnyeckuepadoTHI

JJIeKTPOHHbIE

(undposbie)
o0pa3oBaTe/ibHbIepecypChl

[TokazarenpHaspyHKIIHS.
[Toka3arenbHbIEypaBHEHHUS

JlorapudmuueckasipyHKIHs.
JlorapudmuueckreypaBHEeHUS

TpHUroHOMETpUYECKUEBBIPAKECHHUS
U YpaBHEHUS

10

18

22

ITocienoBaTeIbHOCTH U
MIPOTPECCUH
HenpepbiBHBIED YHKIINH.
[TpounsBogHas
[ToBTOpenue, 060061ICHNE,
CHCTEMAaTHU3alMI3HAHUH

10

20




OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

136

10



11 KJIACC

N HanvenoBanuepas1e1os u KosnyecTBouyacon JJIeKTPOHHbIE
n/n TEMIIPOrpaMMBbl Bcero Konrpoabnsiepadorsl  IIpakTuuecknepadorhbl (nepposrIc)
o0pa3oBaTeIbHbIEPeCyPChI
1 Uccnenosanue Q)yHKuI/H:”I c 29 1
MIOMOIIBIO TIPOM3BOTHON
2 [TepBooOpasHast u HHTETpA 12 1
['paduiky TPUTOHOMETPHYECKHIX
3 byukuii. TpuroHomerpuueckue 14 1
HEPABCHCTBA
HppanuoHaibHbIe,
4 MOKa3aTeJIbHBIC U 24 1
Jorapu(pMHUUECKUEC HEPABEHCTBA
5 KomMrnekcHbieuncia 10
6 HatypanbHble u 1ienbieuncia 10
Cuctembl paluoOHAIbHBIX,
; UppaIMOHAITBLHBIX 12 1
NOKa3aTeIbHBIX U
JOTapU(PMHUECKUX YpaBHEHUH
8 3amaun ¢ mapaMeTpamu 16 1
9 [ToBTOpEHwMe, o606merle, 16 2
CUCTeMaTH3aII3HAHUT
OBIIEE KOJIMYECTBO YACOB I10 136 10 0
I[MTPOI'PAMME







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne KouanuecrBouyacos
Haraunsy eKTPOHHBbIeNU(POBHICOOPa3OBA
n  Temaypoxka Be Kourpoubnbie  IIpakrnuyecku
YeHUus TeJbHbIEPeCypChl
/ ero  paboThI epaboThI
n
1 MHO03k€ecTBO, Onepauy Hal 1
MHOKECTBAMU U UX CBOMCTBA
2 HuarpammbiDitiepa-Benna 1
[IpuMeHeHne TeopeTHKO-
3 MHOYXECTBEHHOTO anrapara Jjis 1
pelieHus 3a1a4y
PannonaneHble ynca.
4 OOBIKHOBEHHBIE U IECSITHYHbBIC 1
JpoOH, TIPOLIEHTHI, 0ECKOHEUHBIE
MEPUOIUUECKHIE TPOOH
PannonaneHblie yncna.
5 OOBIKHOBEHHBIE U IECSITHYHbBIC 1
JpoOH, TIPOLICHTHI, 0ECKOHEUHBIE
MEPUOIUUECKHE TPOOH
6 [Tpumenenue 1po6eit u MPoLEHTOB 1
JUTSL pelLIeHUs PUKIIAIHBIX 3a/1a4
7 [Tpumenenue apobeli U MPOIIEHTOB 1
JUTSL pellieHUs PUKIIAIHBIX 3a/1a4
8 JlelicTBUTENbHBIEC YHCIIA. 1
Panmonancueie u




UppalOHaJIbHbIE YHCIIa

10

ApudmeTnueckue onepanuu c
JIEHCTBUTEIbHBIMU YU CIIAMU

Monyiib 1€MCTBUTEIBHOTO YUCTIA U
€ro CBOMCTBa

11

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

12

13

14

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

OCHOBHBIE METO/IbI pELICHUS
LENBIX U APOOHO-PALMOHATBHBIX
YpaBHEHUH U HEPABEHCTB

OCHOBHBIE METO/IbI peILICHUS
LEJBIX ¥ JPOOHO-pallMOHATIBHBIX
yYpaBHEHH U HEPABEHCTB

15

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

16

MHorouseHs! ¢ HeIbIMUA
koa¢p¢unmentamu. Teopema Buera

17

18

PemenuecucreMnmHeiHbIX ypaBHE
HUU

PemenuecucreMnmHeiHbIX ypaBHE
HUN

19

Marpuiia cucTeMsbl JTUHEHHBIX




20

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

Ornpenenurens MaTpUIlbl 2X2, ero
TCOMETPHYCCKHUIA CMBICIT U
CBOMCTBA; BBIYHUCIIEHHE €TI0
3HAYEHHS

21

[Ipumenenue onpenenutens s
peLIeHUs CUCTEMBI TMHEUHBIX
YpaBHEHUN

22

23

24

25

Pemenne npukiiagHeIx 3a1a4 ¢
IIOMOILBIO CUCTEMBI JINHEWHBIX
ypaBHEHUI

Pemenue npuknaaHeix 3amau ¢
ITOMOUIBIO CUCTEMBI IMHEUHBIX
ypaBHEHUH

KonTponbhas pabota:
"PanrioHanbHble ypaBHEHHS U
HEpaBEHCTBA.
CucreMblUTMHEHHBIXypaBHEHU"

OyHKI1US, CIIOCOObI 3aJaHUs
¢ynkunu. Bzaumao obpaTHbie
¢ynkunu. KomnosunusadyHkumii

26

I'paduk PpyHkunu. dnemMeHTapHbIe
npeoOpa3zoBaHus rpaduKoB

byHKIMI




27

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

28

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

29

MaxkcuMyMbl 1 MUHUMYMBI
¢ynkunu. Haubonbmee u
HaMMEHbIIIEe 3HaYeHUE (PYHKIIH
Ha IPOMEXKYTKE

30

31

32

JInnelinas, kBagpaTuyHas U
IpoOHO-THHEHHAs QYHKIHH
DJeMeHTapHOe UcCiel0BaHue U
HOCTPOEHHE TPAPUKOB ITUX
byHKIMI

DeMeHTapHOe UcCciel0BaHue U
HOCTPOEHHE TPAPUKOB ITUX
byHKIMI

33

CremneHs C IeIbIM ITI0Ka3aTEIEM.
bunom Herorona

34

35

CreneHs ¢ 11eJIBIM TTOKa3aTeIeM.
bunom HeroToHa

CrenenHast GyHKITHUS C
HaTypaJbHbIM U LIEJIBIM
nokazarenieM. E€cBoiicTBa u

rpadux




36

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

37

38

39

Apudmernueckuit KOpeHb
HAaTypaJIbHOM CTEIIEHU U €T0
CBOMCTBA

Apudmerndeckuii KOpeHb
HATypaJIbHOM CTETIEHU U ero
CBOMCTBA

[TpeobpazoBaHus YHCIOBBIX
BBIPAXECHHH, COIEPIKALUX CTEIIEHU
U KOpHU

40

[IpeobpazoBanust YMCIOBBIX
BBIPKEHUI, COJIEPKAIUX CTCIICHU
U KOpHH

41

[IpeobpazoBanust YMCIOBBIX
BBIPAXKEHUM, COJIEPHKAIUX CTEIICHU
Y KOpHUA

42

43

44

HppanmoHanbHble ypaBHEHUS.
OcCHOBHBIE METO/IbI PELLIEHUS
UPpalMOHATIbHBIX YPAaBHEHHM

HppaunoHanbHble ypaBHEHUS.
OcHOBHBIE METO/BI PELLICHUS
UppalMOHATIBLHBIX YpaBHEHUN

WppanmonansHble ypaBHEHUS.
OcHOBHBIE METO/BI PELLIEHUS
UppalMOHATILHBIX YPaBHEHUN

45

PaBHOCHIIBHEIC Nnepexoanul B
PEIICHHUHU NPPpAllMOHAIbHBIX




ypaBHEHU I

46

47

48

PaBHOCHIIBHBIE IEPEXO/BI B
PCIICHNHU UPPALIUOHAIBHBIX
ypaBHEHUI

PaBHOCHIIbHBIE TTEPEXO/BI B
pelIeHNuU UpPALMOHATBHBIX
ypaBHEHUH

PaBHOCHIIBHBIE ITEPEXO/BI B
pELICHUH UPPaLMOHATIBHBIX
YpaBHEHUN

49

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

50

CgoiicTBa u rpaduk KOpHS N-0if
CTEeNeHM KakK (QyHKIMH 0OpaTHOU
CTETIEHU C HATYPaJIbHBIM
MIOKa3aTeseM

o1

52

53

KonTtponbHnas pabora: "CBoiicTa u
rpaduk KopHs N-0i1 cTEneHu.
WppaunonanbupieypaBHeHUS "

Crenens ¢ pallMOHAIbHBIM
IIOKa3aTeJIEM U €€ CBOMCTBA

Crenens ¢ pallMOHATbHBIM
IOKa3aTeJIEM U €€ CBOMCTBA

54

55

CreneHb C paliMoOHaIbHBIM
IIOKa3aTejieM U €€ CBOICTBA

[ToxazaTenpHast QyHKIM, €€




CBOWCTBA U TpaduK

Hcnonb3oBanue rpaduka GpyHKIuu

o6 JUISl peLLICHUs] YPABHEHUHN

57 Hcnonb3oBanue rpaduka GpyHKIuu
JUIs PELIeHUs] ypaBHEHUI
IToka3arenbHble ypaBHEHUS.

58 = OcHOBHbIE METO/IbI PEIICHHUS
[IOKa3aTeIbHbIX YPaBHEHUN
[Toka3arenbHble ypaBHEHHS.

59 = OcHOBHBIE METOIBI PEIICHUS
IIOKa3aTEJIbHBIX YPaBHEHHUU
[Toka3zarenbHbIC ypaBHEHHUS.

60 OCHOBHBIE METO/IbI PELICHUS
IIOKa3aTeJIbHBIX YPaBHEHHUU
KonrponsHas pabora:

61 "Tloka3arenbHas QyHKIUA.
[ToxazarenbHble ypaBHEHUS'"

62 Jlorapudmuncna.
CaoiicTBanorapudma

63 Jlorapudmuncna.
CaoiicTBanorapudma

64 Jlorapugmuucna.
CgoiicTBanorapugma

65 Hecatuunbie u
HaTypalbHbBIETOTapru (MBI

66 JlecsiTuunablie U
HaTypalbHbBIETOTapru (MBI

67  IIpeoOpa3oBaHuEBBIpa)KEHU,




COZePKALTUXIOTaAPHUPMBI

68

69

[IpeoOpazoBaHHEBBIPAKECHUA,
COZePKALTUXIOTaAPHUPMBI
[IpeoOpazoBaHHEBBIPAKECHUH,
CoJIepKalINXIIOrapuPMbl

70

Jlorapudmuueckas QyHKIms, eé
CBOWCTBA U TpauK

71

72

Jlorapudmuueckas pyHkius, e€
CBOWCTBA U TpapuK

Hcnonws3oBanue rpaduka GyHKIUU

JUTSI pEIIeHUs YpaBHEHUN

73

74

75

76

Ucnonp3oBanue rpaduka GpyHKIun

JUISl pEeILIEHUs] YPABHEHUI

Jlorapugmuueckue ypaBHEHUs.
OcHOBHBIE METO/IbI PELLIEHUS
Jorapu(pMUUECKUX ypaBHEHHUH

Jlorapugmuueckue ypaBHEHUS.
OcHOBHBIE METO/BI PELLICHUS
JorapupMHUUECKUX ypaBHEHUH

Jlorapudmuueckre ypaBHEHUSI.

OcCHOBHBIE METO/BI PELLIEHUS
JorapupMHUUECKUX ypaBHEHUH

77

PaBHOCHIIBHBIE TIEpEXO/IBI B
pelIeHnH JorapupMuuecKux
ypaBHEHUU

78

PaBHOCUIIBHBIE TIEPEXO/BI B
pelIeHnH JorapupMuuecKux
ypaBHEHUU




79

KonTtponsHas pabora:
"Jlorapudmuueckas ¢yHKIIHS.
Jlorapudmudeckue ypaBHeHHS"

80

81

82

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

83

84

85

86

ApKcuHYC, apKKOCUHYC U
apKTaHI'€HC YUCJIOBOTO apryMeHTa
Tpuronomerpuueckas
OKPYKHOCTb, OIIpE/ICTICHHUE
TPUTOHOMETPHUYECKHUX (PYHKIUH
YHCJIOBOT'O apryMeHTa

Tpuronomerpuueckas
OKPYXHOCTB, OIIPENIETICHHE
TPUTOHOMETPUUYECKUX (YHKLUH
YHCIIOBOTO apryMeHTa

OCHOBHBIETPUTOHOMETpHUUYECKHEDO
PMYJIBI

87

OCHOBHBIETPUTOHOMETpUUECKHEO
PMYITBI

88

89

OcHOBHBIETPUTOHOMETpHUUYECKHEDPO
PMYIIBI
OcCHOBHBIETPUTOHOMETpHUUYECKHEDPO
PMyJIBI

90

[TpeobpazoBaHUETPUTOHOMETPUYEC




KMXBBIPA)KCHUI

[TpeoOpazoBaHUETPUTOHOMETPUYEC

o1 KMXBBIPA)KCHUI

92 [TpeoOpazoBaHUETPUTOHOMETPUYEC
KUXBBIpOKECHUI

93 [Ipeobpa3oBaHUETPUTOHOMETPHUYEC
KMXBBIPA)KCHUI

94 PemenneTpuronomMeTpudeckuxypa
BHEHUU

95 PemenneTpuronomMeTpudecKuxypa
BHEHMI

96 Pemennerpuronomerpuyeckuxypa
BHEHUU

97 PemenneTpuronomMeTpudecKkuxypa
BHEHUU

08 Pemenunerpuronomerpuyeckuxypa
BHEHUU

99 Pemennerpuronomerpuyeckuxypa
BHEHUU

10 = PemeHHeTpUroHOMETPHUECKUXYpa

0 BHEHMI
KonrtpomnsHas padora:

10 "TpUroHOMETpUYECKUE

1 BBIPAXKECHUS U
TPUTOHOMETPUUECKHUE ypaBHEHUS"

10 ITocnenoBaTeIbHOCTH, CITOCOOEI

5 3a/laHusl IOCIIEA0BATEIbHOCTEN.

Metoa maTeMaTuuecKom




WHIYyKIUU

MOHOTOHHEIE U OIpaHNU4YCHHBIC

;0 IIOCJIEI0OBATEIbHOCTH. McTopus
aHanm3a 0ECKOHEYHO MaJIbIX

10

4 ApudmeTnueckasnporpeccus

10

5 I'eomerpuueckasmporpeccus

10 = beckoHe4HOYOBIBaIOLIASITEOMETPU

6 YECKasTIPOTPECcCHst

10 = Cymma GeckoHeuHO yObIBarOLIEH

7 FEOMETPHUECKON MPOTrPECCHH

10 JIMHENHBIN U YKCIIOHEHIMAIbHBIN

8 poct. Yucno e. @opmyiia CIOKHBIX
MIPOLIEHTOB

10 JIMHENHBIN U YKCTIOHEHIIMAIbHBIN

9 poct. Yncno e. @opmyia CIOKHBIX
IIPOIICHTOB

11 Vcnonb30BaHue Nporpeccuu Jyis

0 peIIeHus peabHBIX 3a/1a4
NPUKJIIQJHOTO XapaKTepa

11 KonrtpomnsHas padora:

1 "IlocnenoBaTenbHOCTH U
nporpeccun"

11 HenpepoiBHble QyHKIIUN U UX

2 CBOMCTBa

11 Touka pa3pbsiBa. ACUMITOTHI

3 rpaduKoB QYHKITHIA




11 CoiicTBa (yHKIMH HETIPEPBIBHBIX

4 Ha OTpE3Ke

11 CoiicTBa (yHKINH HETIPEPBIBHBIX

) Ha OTpE3Ke

11 MeToa UHTEpBAJIOB JJI PEIICHUS

6 HEPaBEHCTB

11 MeTtoa UHTEPBAJIOB ISl PEILIEHUS

7 HEPaBEHCTB

11 MeTtoa UHTEPBAJIOB ISl PEILICHUS

8 HEPaBEHCTB

1 [TpumeHeHHe CBOHCTB

9 HENpepbIBHbIX (QYHKIMHA AJ15
peleHus 3a1a4

12 [IpuMeHeHne cBOMCTB

0 HENpepbIBHBIX QYHKIMHA A1
peleHus 3a1a4

12 = TlepBas u BTOpasi MpOU3BOTHBIE

1 byHKIUN

12 Onpenenenue,

) reOMEeTPHUYECKUHCMBICITTPOU3BOIH
on

12 Omnpenenenue,

3 (bU3UUeCKUNHCMBICIITTPOU3BOIHOM

12 YpaBHEeHHE KacaTeIbHOU K

4 rpaduxy GyHKINUN

12 VYpaBHeHUE KacaTeIbHOU K

5 rpaduxy pyHKIHUN

12 = IlpousBojHBIEAIEMEHTAPHBIX(YHK




6 805071

12 [Tpon3BogHBIEIEMEHTAPHBIX PYHK

7 1805051 1

12 [Tpou3sBoHas CyMMBlI,

3 IPOM3BEACHUS, YACTHOTO U 1
KOMIIO3ULIUH (DYHKIIHI

12 [IpousBoHas cymMmBl,

9 IPOM3BEACHUS, YACTHOTO U 1
KOMITO3ULIUH (DYHKIIMI

13 [IponsBoHas cymMmBl,

0 MIPOMU3BEJEHHUS, YACTHOTO U 1

KOMITO3UIUH (PYHKITHIA

13 KoHTtponbHaspabora:

1 "I[IpousBognas" 1

13 [ToBTOpEHHE, 0000IICHUE,

5 cUCTEeMaTH3aIus 3HAHHH: 1
"VpaBHenus"

13 [ToBTOpenue, o6odIIEHKE,

3 CUCTEeMaTH3alMs 3HAHUH: 1
"OyHKkuun"

13

4 HroroBaskoHTponbHasgpadboTa 1

13

5 HroropaskoHTpopHaspaboTa 1

13 [ToBTOpeHme, 0600MIEHNE, 1

6 cUcTeMaTH3alusI3HaHUI

OBLIEE KOJIMYECTBO YACOB I10 136

[TPO'PAMME




11 KJIACC

Ne KosanyecrBoyacos
Haranzy iIeKTPOHHBbIeHU(POoBHICOOPa30Ba
n  Temaypoka Be Kourpoububle  IIpakTuyeckue
YeHHU S TeJbHbIEPECYPChl

/ ero  padoTbl padoThI
n

[Ipumenenne npou3BOHON K

UCCIIeIOBAaHUIO (PYHKIMIA Ha 1

MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

[IpumeneHne Mponu3BOIHON K

UCCIeIOBaHMIO (PYHKIIMH Ha 1

MOHOTOHHOCTB ¥ 3KCTPEMYMBbI

[IpuMeHeHne Npon3BOJHOM K

UCCIeIOBaHMIO (PYHKIIMH Ha 1

MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpuMeHeHne Mpon3BOHOM K

UCCIIEIOBaHHIO (PYHKIIMM Ha 1

MOHOTOHHOCTb M 3KCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K

UCCIIEIOBaHUIO (PYHKIMM Ha 1

MOHOTOHHOCTb M 3KCTPEMYMBI

IIpuMeHeHne MPOU3BOJHON K

UCCIIeIOBaHUIO (PYHKIMH Ha 1

MOHOTOHHOCTb M 3KCTPEMYMBI

Haxoxxnenne HanOoJIbIIero u

HAaUMEHBIIIETO 3HAUEHUS 1

HeNpepbIBHON (YHKIUU HA




OTpe3Ke

10

11

12

13

Haxoxnenune HanOompIIero u
HAaMMEHBIIETO 3HAYCHUS
HEeNpepbIBHON (YHKIINU HA
OTpe3Ke

Haxoxnenune HanOombIIero u
HaMMEHBIIETO 3HAYCHHS
HEeNpepbIBHON (YHKIINU HA
OTpe3Ke

Haxoxnaenue HaubombIero u
HAaUMEHBIIIETO 3HAUCHUS
HenpepbIBHON (DYHKIIUU HA
OTpe3Ke

Haxoxxaenue HanOoIbIIero u
HaMMEHBLIETO 3HAYECHUs
HenpepbIBHON (GYHKLIMHU HA
OTpe3Ke

Haxoxxnenne HaunOobIIero u
HAaUMEHBIIIETO 3HAYEHUS
HenpepbIBHON (GYHKLIUHU HA
OTpe3Ke

[IpuMeHeHne Mpou3BOHON [
HaXO0XACHNS HaWIyqIlEero
pelIeHns B IPUKJIAIHBIX 3a7a4ax

14

[Ipumenenne npou3BOTHOM IS
HaxO0KJICHUS HAWJTY4IIeTro
perieHus B MPUKIIAIHBIX 3aa9ax

15

[Ipumenenne npou3BOIHOM JUIs




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

[IpuMeHeHne Npou3BOJHON IS
OIIpEIEJIEHUs] CKOPOCTH U

16 YCKOpEHHUS Ipoliecca, 3a1aHHOTO
dhopmymoit uim rpagukom

17 Kommozumusdyakmit

18 Komnozunusdyuxuit

19  KommnozunuspyHkuui
I'eomerpuueckue oOpassl

20 ypaBHEHU Ha KOOPJIWHATHOM
TUIOCKOCTH
I'eomeTrpuueckue o6passl

21 ypaBHEHU Ha KOOPJIWHATHOM
IJIOCKOCTH
KonTponbhas pabora:

22 "UccnenoBanue QyHKIHI C
TTOMOIIIBIO TTPOU3BOAHOM"
[TepBooOpaznas,

23 OCHOBHOECBOWMCTBOIIEPBOOOPA3HBI
X
ITepBooOpazHbIe H1eMEHTAPHBIX

24 ¢bynkuuit. [IpaBuia HaxXoxKAEHUSA
epBOOOPaA3HBIX
ITepBooOpazHbIe HIeMEHTAPHBIX

25 ¢bynkuuid. [IpaBuia HaxXoXKAEHUSA

NepPBOOOPA3HBIX




26

Hurerpai.
['eomeTpuyeckuiicMbICIUHTETpajIa

27

28

29

Brrunciienue onpeneséHHOro
uHTerpaia no popmysne Herorona-
JleiitOHuma

Brruncnenue onpenenéHHOro
uHTerpana no gopmyne Horotona-
JleiitOHuma

[Ipumenenue uHTErpana Juis
HAXO0XACHUS IJIOMIAAEH TIIOCKUX

¢uryp

30

[IpuMeHeHne nHTErpasa U1
HaX0XJIeHUs 00BEMOB
TFEOMETPUUYECKUX TEI

31

32

33

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

34

KonTponbhas pabora:
"[lepBoobOpa3nas u unTerpan”

35

36

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

37

Tpuronomerpuyeckue GyHKIHH,




UX CBOICTBa U rpaduku

38

39

Tpuronomerpuueckue GyHKIIH,
UX CBOICTBa U rpaduku

Tpuronomerpuyeckue GyHKIHH,
UX CBOWCTBA U rpaduku

40

OT10op KOpHEi
TPUTOHOMETPUYECKUX YPAaBHEHUU
C IOMOIIIBIO TPUTOHOMETPHIECKOMN
OKPY>KHOCTH

41

OT10op KOpHE
TPUTOHOMETPUUECKHUX ypaBHEHUN
C IIOMOIIBIO TPUTOHOMETPUYECKON
OKPY>KHOCTH

42

OT10op KOpHEH
TPUTOHOMETPUUECKUX ypaBHEHUN
C TIOMOIIBIO TPUTOHOMETPUYECKON
OKPYKHOCTH

43

44

45

OT10op KOpHEi
TPUTOHOMETPUUECKHUX ypaBHEHUN
C TIOMOIIBIO TPUTOHOMETPUYECKON
OKPYKHOCTH

PeI_HeHHeTpHFOHOMeTqueCKHXHe
PaBCHCTB

PCI_HCHI/IeTpI/IFOHOMCTpI/I‘-ICCKI/IXHC
PaBCHCTB

46

47

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

PCI_HCHI/IeTpI/II‘OHOMeTpI/I‘-ICCKI/IXHe




PaBEHCTB

Kontponbnas padota: "['paduku
TPUTOHOMETPUYECKHUX (DYHKIIHIA.

48 TpuroHomeTpuiyecKkrueHEpaBEHCTB
a"

49 OcHOBHbIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PETLICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

59 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PETLICHUS
norapu()MUUYECKUX HEPABEHCTB

54 OCHOBHBIE METO/IBI PETICHUS
Jorapu(MUIECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEeILICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IBI PETICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

57 OCHOBHBIE METO/IBI PETICHUS
UppaIMOHATFHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI PEeILICHUS
UppaloHaIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IBI PETICHUS
UppaloHaIbHBIX HEPABEHCTB

60  OcHOBHBIC METOMBI PEIICHUS




HMPPALMOHAIIbHBIX HEPABEHCTB

I'padmueckue MeToabl pemeHus

61 UPPaIMOHATILHBIX YPaBHEHUI
62 I'padmueckue MeToabl pemeHus
UppalMOHATIBHBIX YpaBHEHUI
63 I'paduueckue METOIbI PELICHHUS
II0Ka3aTEeNIbHBIX YPABHEHUM
64 I'padmueckue MeToabl pemeHus
MMOKa3aTeIbHBIX HEPABEHCTB
65 I'pacdmueckue MeToabl pemeHus
norapu()MUUECKUX ypaBHEHUI
66 I'padmyeckue MeToabI pemicHUs
norapuMUIECKUX HEPABEHCTB
67 I'padmueckue MeToabl pemeHus
norapuMUIECKUX HEPABEHCTB
I'padmueckue MeToAbI perieHus
68 MOKa3aTeNbHBIX U
norapu(MUYECKUX ypaBHEHUI
I'padmyueckue MeTOABI perIeHUS
69 MOKAa3aTeIbHBIX U
norapuMUYECKUX ypaBHEHUI
I'padmyueckue MeTOABI pelicHUS
70  ToOKa3aTeNbHBIX U
Jorapu(MUIECKUX HEPABEHCTB
I'padmyeckue MeToAbI perieHus
71 MOKa3aTeNbHBIX U
Jorapu(MUIECKUX HEPABEHCTB
72 Konrponsnas pabora:




"UppanmoHanbpHele,
MoKa3areiabHbIe U
norapudMudeckue HepaBeHcTBa"

73

KommnekcHeie uncia.
Aunrebpanueckas u
TpUTrOHOMETpHYeCKast (popMBI
3aMnMucy KOMIUIEKCHOTO YHciia

74

KommiekcHble uncia.
AnreOpanyeckas u
TpUTOHOMETpHUIECKast GOpMBI
3aIIMCU KOMIUIEKCHOT'O YHClia

75

76

ApudmeTrueckue ornepaium ¢
KOMILUIEKCHBIMH YHCTIAaMU

ApudmeTrueckue orneparum ¢
KOMIUIEKCHBIMU YHCIIAMHU

77

N3o0pakeHne KOMIIJIEKCHBIX
YHUCeN Ha KOOPAVMHATHOU
IJIOCKOCTH

78

79

80

N3o0pakeHne KOMIJIEKCHBIX
YHUCeN Ha KOOPAMHATHOU
IIJIOCKOCTH

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

81

[IpuMeHeHne KOMIUIEKCHBIX
YUCEJ JIJISl PeIIeHUs PU3NIECKUX
Y TEOMETPUYECKUX 3a]1a4




KonTtponsHaspaboTa:

82 \ "
KomriekcHpieuncia

83 = HarypanbHble u Lenbleyucia

84 HarypanbHble u 1ienpleuucina

85 IIpuMeHeHne pu3HaKOB
JETUMOCTH LIEJIbIX YHCEIT

86 [IpumeHeHue MpuU3HaKoOB
JIEIMMOCTH LIEJIBIX YHCe
[IpuMeHeHne npu3HaKoB

87 JenumocTu nenbix uncena: HOJ u
HOK
[IpuMeHeHne npu3HaKoB

88  memumoctu nensix uucer: HOJ u
HOK
[IpuMeHeHne pu3HaKoB

89 JIEJIUMOCTH IEJIBIX YUCEII: OCTATKH
0 MOJTYJTFO
[IpumeHeHne MpU3HAKOB

90  meTMMOCTH HENBIX YHCeI: OCTaTKU
0 MOJTYJTFO
[IpumeHeHne MpU3HAKOB

o1 JENMMOCTH LIEJIBIX YHCE:
anroput™ EBKimaa 11 pemeHus
3a/1a4 B LIEJIBIX YMCIIaxX

92 Kontponbras padota: "Teopust
Lenbix yucen"

93 Cucrema 1 COBOKYITHOCTh

ypaBHeHUM. PaBHOCHITbHBIE




CHUCTEMBI U CUCTCMbI-CIICACTBHUA

94

95

96

Cucrema 1 COBOKYITHOCTh
ypaBHeHUI. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEACTBUS

OcHOBHBIE METOBI PELICHUS
CUCTEM U COBOKYITHOCTEM
paloHaIbHBIX YPaBHEHHI

OcHOBHBIE METOBI PELICHUS
CUCTEM U COBOKYITHOCTEH
UppalMOHANIBHBIX YPaBHEHUI

97

OcHOBHBIE METO/BI PELLICHUS
CUCTEM U COBOKYITHOCTEH
IIOKa3aTeIbHBIX YPABHEHUI

98

99

10

OcHOBHBIE METO/BI PELLICHUS
CUCTEM U COBOKYIHOCTEH
ITOKA3aTENIbHBIX YPABHEHUI

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

OcHoBHbBIE METOJbI PCHICHUS

CUCTEM U COBOKYITHOCTEH
Jorapu(pMHUUECKUX ypaBHEHUN

10

[IpuMeHeHne cuCTEM K pELIEHUIO
MaTeMaTU4YeCKUX 3a1a4 U 3aJa4
U3 PA3JIMYHBIX 00JIacTel HAYKU U
peanbHON JKU3HU, UHTEPIIpETaLUs
[IOJIyYEHHBIX PE3YJILTATOB

10

[IpuMeHeHne cucTeM K pEelIEHUIO




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

IIpuMeHeHre HEpaBEHCTB K
PELICHUIO0 MaTEMAaTUYECKUX 3a/1a4

10 Y 3aJ1a4 U3 Pa3IUIHBIX 00JacTei

3 HAyKH U pealibHOM JKU3HH,
WMHTEPIPETAIMS TOTYIeHHBIX
pe3yNbTaToB
Kontposnbnas pabora: "Cucrtemsi

10  panuoHaNBHBIX, HPPALIMOHATBHBIX

4 MOKa3aTeNbHBIX U
norapu(MUUECKUX ypaBHEHUI"

10 = PammonanbHBICypaBHEHHUS C

5) napameTpamu

10 PannonansHbIeHEpaBEHCTBA C

6 napameTpamu

10 PanmoHanbHBIECHCTEMEI C

7 napaMeTpamu

10 UppanmonanbHbie ypaBHEHHUS,

8 HEpaBEHCTBA C TTapaMeTpaMu

10 = HppauuoHagbHBIECHCTEMBI C

9 napameTpamu

11 IlokazarenbHblE ypaBHEHUS,

0 HEPaBEHCTBA C TapaMeTpaMHu

11 [TokazaTenbHBIECUCTEMBI C

1 rapameTpamu




11 = Jlorapudmuyeckue ypaBHEHHS,

2 HEPaBEHCTBA C apaMeTpaMu

11 JlorapupMrUUECKuECHCTEMBI C

3 napameTpamu

11 TpuronomeTpuueckrueypaBHEHH

4 C mapaMeTpaMu

11 TpUroHOMETPUYECKUEHEPABEHCTB

5 a C mapaMeTpamu

11 TpUroHOMETPUUYECKUECUCTEMBI C

6 napameTpamu
[Toctpoenue u uccienoBaHue

11 MaTeMaTHYEeCKUX MOJEIIEH

7 pEAbHBIX CUTYallUN C TIOMOIIIBIO
YPaBHEHUH C ITapaMeTpamu
[TocTpoenue u uccienoBaHue

11 | MATeMAaTHIecKuX Mojienei

3 peanbHBIX CUTYAIMH ¢ TOMOIIBIO
CHCTEM YpaBHEHUI ¢
napamMeTpamu
ITocTpoenue u uccienoBaHue

11 | MATeMAaTHIecKuX Mojenei

9 peanbHBIX CUTYAIMH ¢ TOMOIIBIO
CHCTEM YpaBHEHHII ¢
napameTpamu

12 KonrtponbHas pabdora: "3anaun ¢

0 napaMmerpamu”

12 [ToBTOpenue, o6o0mEeHNE,

1 cHCTEeMaTH3aInsI 3HAaHUH:




"VpaBHeHus"

[ToBTOpeHME, 0000IIECHNE,

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

12 CUCTEMAaTHU3aNI SHAHUN:

3 "YpaBHeHHS.
CucremplypaBHEeHUN"

12 [ToBTOpeHME, 0000IIECHNE,

4 cUCTeMaTu3alvs 3HAHMIA:
"HepaBenctna"

12 [ToBTOpeHue, 06001EeHNE,

5 cUCTeMaTu3alis 3HAHHMH:
"HepaBenctna"

12 [ToBTOpeHue, 06001IEeHNE,

6 cucTeMaTu3als 3HaHuH:
"HepaBencrsa"

12 [ToBTOpenue, 060061IeHNE,

; cucTeMaTu3alus 3HaHuH:
"[Ipon3BojHas u €€ npuMeHenue"

12 [ToBTOpenue, 060061IeHNE,

3 cUCTeMaTHu3alvs 3HAHHH:
"IIponsBonHas u €€ npuMeHeHue"

12 [ToBTOpenue, 060061IeHNE,

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

13 [ToBTOpenue, 0600MIIEHNE,

0 CHCTEMATH3AINS 3HAHWIA:




"NHuTerpan u ero npuMeHexue"

[ToBTOpeHME, 0000IIECHNE,

13 .
1 CHCTEMAaTHU3alMs 3HAHUM: 1
"OyHkuun"
13 [ToBTOpeHME, 0000IIECHNE,
5 CHUCTeMaTHh3alvs 3HAHHMH: 1
"®yukuun"
13 [ToBTOpeHME, 0000MIECHNE,
3 cUCTeMaTu3alis 3HAHHMH: 1
"OyHKuMKn"
13
4 HroroBasikoHTpoibHasipaboTa 1 1
13
5 HroroBaskoHTpoabHasIpadboTa 1 1
13 [ToBTOpeHME, 0000IIECHNE, 1
6 CUCTEMaTH3aIUA3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME







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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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