MUHUCTEPCTBO MIPOCBEIEHUS POCCHIICKOM ®EJIEPAIINN
MunncTepeTBO 06pa3oBaHus H MOJIOAEKHOM mouTuKH CBepaioBCKoii
o0acTn
HemaprameHT o0pa3oBaHusi AIMUHUCTpanuu ropoga Exarepunbypra

MAQOY COII Nel0 ¢ yrory0ieHHBIM H3y4eHHeM OTAeJbHBIX IPeIMeTOB

YTBEPXIEHO

Kysnemnos A.B.
7 oT «26»

PABOYASI IIPOTPAMMA
(ID 5557748)

y4eOHOro npeamera «AJredpa u Ha4aja MaTEMAaTHYECKOr0 aHAJIH3A.
Yray6aeHHbli ypoBeHb)

Ut o0ydarormuxcst 10 — 11 xmaccos

Exarepunoypr 2024



MNOACHUTEJIBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMme cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECTeUMBACT MHCTPYMEHTAIBHYIO 0a3y IS
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaIoMIMXCcSd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUuCUUIUIMH. B pamkax maHHOro y4yeOHOro kKypca oOydarouiudecsi OBIJIaJIeBalOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOpas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VYyebHblli Kypc anreOpsl M Havajl MaTeMaTHUYECKOro aHallh3a 3aKjIa/IbIBaeT
OCHOBY JJI YCIEUIHOIO OBJIQJICHUs] 3aKOHaMU (U3MKH, XHUMHUH, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCHICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEeMaTHYECKOro aHajii3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JEAYKTUBHO, MCIOJIb30BATh
0000IIeHNE ¥ KOHKpPETH3aluio, a0CTparupoBaHWE U AaHAJIOTHI0, (OpMUpPYET
KpEaTUBHOE U KPUTUYECKOE MBIIICHUE.

B xone uzyuyenus yueOHOro kypca «Ainrebpa u Hadajla MaTeMaTH4YE€CKOIO
aHanM3a» 00ydYaroIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAILUH,
UHTEPIIPETAllUd  TOJYYCHHBIX  pPEUICHWH, 3HAaKOMSTCA C  [pUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpOJAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBHBIM BOCIUTATENIBHBIM MOTEHIIUATIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Y4eOHBbId MaTepuaj, CHOoCOOCTBYIOIIUI
(GbOopMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NESTEIbHOCTH, TpeOyroleld MpOJOJKUTEbHOM  KOHIEHTpAMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTM M OTBETCTBEHHOCTH 3a IIOJyYCHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe MW HadajlaM MaTEeMaTHYECKOTO
aHaJln3a JIKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIKM3a» BbIJICJICHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BBIYUCIICHU», «DyHKIINU U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Hauama
MaTeMaTHUYeCKoro aHanusa», «MHoxecTBa u  Joruka». Bce ocHoBHbIE
COJIEPKATEIbHO-METOANUECKUE JIMHUM HU3Yy4YaloTCs Ha MPOTSHDKEHUU JABYX JIET



oOy4eHHs Ha ypOBHE CpeaHEro oO0Iero oOpa3oBaHUs, €CTECTBEHHO IOTIOJHSS
Jpyr Opyra U MOCTENEHHO HACHIIIAsACh HOBBIMH T€MaMU U pasaenamMu. J[aHHBIHA
yU4eOHBIA KypC SIBISIETCS MHTETPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cebe
cofiepKaHWe HECKOJbKMX MaTeMaTH4eCKUX IUCIMIUIMH, TaKuX Kak anreodpa,
TPUTOHOMETpPHS, MAaTeMaTHUECKUH aHaiu3, TEOpHs MHOXKECTB, MaTeMaTH4ecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaAeBalOT Bc€ Oosee
HMIMPOKUM MATEMaTUYECKUM allapaToM, Y HUX MOCIeNI0BaTeNIbHO (popMupyeTcs u
COBEPILIECHCTBYETCS yYMEHHE CTPOUTh MAaTEeMaTH4YeCKyl0 MOJelb pealbHON
CUTYyallud, MPUMEHSTh 3HAHUS, MMOJy4YeHHbIE NPH U3YYEHUU y4eOHOTro Kypca, JJIs
pelIeHs] CaMOCTOATENBHO C(HOPMYITUPOBAHHON MaTEeMaTUYECKON 3a/1au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopepxarenpHO-MeTOIMYecKas: JUHUS «YUKcia W BBIYMCICHUS) 3aBEpIIacT
(bopMHUpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aToO Ha YPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero oouiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHAIbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IMUHBIX
dbopM 3amucu 4ymcna, yMEHHUE JeNaTh NPUKHUIKY, BBINOJHATH MPHOIMKEHHBIC
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBBIE BBIpAXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMbIe OOYYaroIIMMCs MHOYKECTBAa HaTypajibHbIX, ILEJbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4HCel. B KakIoM H3 OSTUX MHOXKECTB pPacCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUYecKue 3aJaud U ONEepaluu: [eJICHHE Halelo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJbIX 4YHUCEN, O0coOble CBOMCTBA
palMoHaNbHBIX M HUPPAIMOHATBHBIX YKCeN, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY PACHIMPEHUIO Kpyra HCIOJB3YEeMbIX YHCENl U
3HaKOMCTBY C BO3MOYKHOCTSMU MX MPUMEHEHHS Ul PELICHUsS Pa3iNyuHbIX 33134
dbopMupyeTcsi IpeACTaBI€HUE O €IUHCTBE MATeMAaTUKU KaK Hayku U €€ pojiH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MHUpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue M
KOHKPETH3AIHSI.

Jluaust «YpaBHEHHMSI W HEPABEHCTBA» pEaIU3yeTcs Ha MPOTSHKCHHH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHHUs, MOCKOJIBbKY B KaXJOM
paznene IlporpamMMbl MpenycCMOTPEHO pEeLIEHHE COOTBETCTBYIOIIMX 3afad. B
pe3ynpTaTe OOYyYalOlIUEeCs OBJAJCBAIOT PA3IMYHBIMH METOJAAMH  PEIICHHS
palMoHaIbHBIX, HUPPAIMOHATBHBIX, TIOKA3aTENbHBIX, JOTAPUPMHUUECKHX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
colepkaimx mnapametpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIB3YIOTCS MpH
UCCIIEIOBaHUM (DYHKIUI C MOMOIIBIO MMPOU3BOJHOM, MPU PEHICHUH MPUKIaJIHBIX
3a]a4 ¥ 3a7a4 Ha HaXOXKJIEHUE HaWOOJBIINX M HAUMEHBIINX 3HAYCHUH (DYHKIINH.
Jannasi copepkarenbHas JTUHUS BKIIOYaeT B ceOs Takke (OpPMUPOBAHUE YMEHUMN
BBIMOJHATH  pacu€rel 1o  (Qopmynam, mpeoOpa3oBaHUs  PaLUOHAIBHBIX,



VUPPALMOHAIIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAKKE BBIPAKEHUU,
COJEpKaIIMX CTENeHUu U Jiorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIEeEe  pa3BUTUE  AJTOPUTMUYECKOTO U
a0CTpaKTHOrO MBIILICHUSI O0y4YaroImuXxcs, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxJieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTEN M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB M HEPABEHCTB. Anre0Opa
npegiaraeT d(QQPEKTUBHBIE WHCTPYMEHTBI MJisi PELICHHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]]a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKA HAYKH.

CopepxarenbHo-MeToauueckass JUHUS «DyHKIMM U Tpa@uKU» TECHO
NEPEIuIeTaeTCsd C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3yUeHUsl MaTepurana. M3yduenue creneHHoun,
NO0Ka3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLNHM, UX CBOICTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIUU NIl pelieHus 3ajad U3 APYruxX yueOHBIX
IPEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosiblllIOE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (POpMyJaMu 3aBHCUMOCTH MEXKIY
pa3IMYHBIMM BEJIIMYUHAMH, HCCIENOBATh TMOJyUYeHHbIE (YHKIIUU, CTPOUTH HX
rpaduku. Marepuan 3Tol cofepKaTelIbHON JTMHUM HalleJIeH Ha Pa3BUTUE YMEHUM
Y HABBIKOB, IMO3BOJSIOIIMX BbIpAXaThb 3aBUCUMOCTH MEXKIy BEIUYMHAMU B
paznu4yHOi (opme: aHATUTHYECKOM, rpaduueckoid u cioBecHO. Ero u3yuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHUS, CIHOCOOHOCTH K
000OLIEHHUIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

CopnepxartenbHasg nuHUs «Havana mMaTreMaTM4ecKOro aHajau3a» MO3BOJSET
CYLIECTBEHHO PAaCIIUPUTh KPYT KaK MaTeMaTHUYECKHX, TaK U MPUKIAJHBIX 3a/ad,
JOCTYIIHBIX 0O0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXKHBIX (GYHKIMMA, OMPEAeNsATh HMX HauOONbIINE W HAUMEHBIIUE
3HAUEHUS, BBIYUCIATH MUIOMAAu (PUryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpoleccoB. JlaHHas coaepikarenbHas JHMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJEeNed pealbHbIX CUTyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHMUYECKHX, 33Jla4ax. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHYECKOTrO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTPaKTHOrO, (OPMaTbHO-JIOTHYECKOTO |
KPEaTUBHOIO MBIIUICHHS, (OPMUPOBAHUIO YMEHUN paclo3HaBaTh MPOSIBICHUS
3aKOHOB MaT€MaTHKW B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecsi y3HalT O
BBIJIAIOIINXCSI pe3yJIbTaTaX, MOJYYEHHBIX B XOJE€ PAa3BUTHS MATEMAaTHKU Kak
HayKH, U 00 UX aBTOpaXx.

CopepxxarenpbHO-MeTOANYECKasl TUHUSA «MHOKECTBa U JIOTHMKa» BKIIFOYAET B
ceOsi DJIEMEHTbl TEOPUU MHOXKECTB M MaTeMaTH4eCKOW JOruku. TeopeTuko-
MHO>KECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MATEMATUKU
U TpeiaraloT Hambosiee YHUBEPCAJIbHBIA SI3bIK, OOBEIUHSIOUINI BCE pa3/esibl



MaTeMaTHUKd M €€ MPWIOKEHHH, OHU CBS3bIBAIOT pa3HbIE MaTEeMaTHYECKHE
JTUCIUTUIMHBL W WX TPWIOKEHUs B eauHoe 1enoe. [losTomy BaxxHO 1aTh
BO3MOXXHOCTh OOydYaromiemycsi TMOHHUMaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHOW MaTEMaTUKHU U HCIIOJIb30BATh €T0 IJIsl BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM TPU3HAKOM MaTEMaTUKH Kak HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYI0 €U CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
IpaBWJiaM  TOCTPOCHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  JJIEMEHTaMHU
MaTEeMaTUYeCKOM JIOTUKH CIOCOOCTBYET pPAa3BUTHIO JIOTHUECKOTO MBIILICHUS
0Oy4Jaronuxcs, Mo3BOJIIET UM CTPOUTH CBOM PACCY>KJEHUSI HA OCHOBE JIOTHYECKUX
npaBuil, POPMUPYET HABBIKM KPUTHUECKOTO MBILIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hadajga MaTEMaTUYECKOTO aHAIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEITUPOBAHUS, KOTOPHIC MPU3BAHBI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IIOCTPOCHUS MOJEIEH peasbHBIX
CUTYyallui, WCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOINIBIO afmapara ajiredpbl u
MaTEeMaTHYECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJ]aHus BIUIETEHBI B KQXK/IBIM U3 pa3/ieloB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4e0HOro Kypca MIMPOKO HCIOJB3YETCs Al PelIeHUs NMPUKIATHBIX 3amad. [lpu
pelIEHUN  pEabHbIX  NPAKTUYECKUX  3aj]ad  oOydaroniuecss  pa3BUBAIOT
HAOJIOAATEIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHIO, 0000ImaTh U KOHKPETU3UPOBATH  MPOOJIEMY.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB PEIICHUS MPHUKIAIHBIX 3a7ad
OpraHM3yeTCs B IpOoLecce U3YyUEHHs BCEX TeM Y4eOHOro Kypca «AnreOpa u Hayana
MaTEMaTUYECKOTO aHATTU3a.

Ha wu3yuenue yueOHOro Kypca «AnreOpa M Hadajga MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIENIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSITHYHBIC JAPOOH, IPOILICHTHI,
OceckoHeuHble TNepuoanueckue apoou. IIpuMmeHeHue npoOeil U IPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U peabHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckne  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMd.  MoOyib
JeWCTBUTEIBLHOTO YHCia U ero cBoicTBa. [IpubnmkéHHBIC BBRIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXosend (GOpMbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMoOHAJIBHBIM IOKa3aTeleM W €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapu¢pma. JleciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCJIOBOrO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHMSI M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUN U
HEpPAaBEHCTB. MHOTOwWIeHbl OT OJHOW TepeMeHHOW. JleleHue MHOrowieHa Ha
MHOrO4JieH ¢ ocrtatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
kodpdunmnentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIOBBIX BRIPAKEHUM, COASPIKAIINX CTETICHN U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcCHOBHBIE METO/IbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YpaBHCHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHI, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METO/IbI pereHus

Jorapu(PpMUYECKUX YpaBHCHUH.
OcHoOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PelieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cucrem IMHEWHBIX YpaBHEHMH. MarTpuiua CHUCTEMBI JIMHEWHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENS ISl PELICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpUKIAgHBIX 3a4a4 C I[OMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. lcciaegoBaHue TMOCTPOEHHOM MOJENUA C
ITOMOIIBIO MATPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpaBHEHUII W HEpPaBEHCTB. lIpuMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3IMyHbIX 00JIacTeld HAyKu U peasibHOU
KU3HU.

DOYyHKIUHN U TPAPUKH

@OyHkus, crnocoObl 3amanus (QyHKIuM. B3auMHO o0OpaTHble (YHKIHH.
Kommnosummst pyskiuii. I'paduk  QyHkum. DinemeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymn QyHkum.
[IpomexxyTku 3HaKonocTosiHCTBA. UETHbIE 1 HeuéTHbIe QyHKuMH. [leproauyeckue
¢ynkuuu. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

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

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

[TokazatenbHast u jorapudmuyeckas GyHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgpukoB GyHKLIMIA 715 pelICHUs] YpaBHEHUM.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHUCIOBOTO apryMeHTa.

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

Hauyaja MaTeMaTH4eCKOro aHajn3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3alaHUSl IOCJIEAOBATEILHOCTEH. MeTox
MaTeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHST BO3HUKHOBEHHSI MAaTEMATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoneyHo yObiBaroias
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reOMETPUUECKON
MPOTrPECCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno €. @opmyiia CI0KHBIX
NpoLeHTOB. Mcnonb30BaHWE MPOTPeccUMU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKJIATHOTO XapaKTepa.



HempepsiBHbIe (GyHKIMH W WX CBOHCTBA. TOYkHM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUH 1715 penieHus 3aaa4.

ITepBas u Bropas npousBoaHble GyHKIMHU. OnpeeseHue, reOMeTpUUECKUi U
buznyecKkuii CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIIUH.

[IpousBogubie  smemeHTapHbX  ¢yHkmuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIMY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHoxecTBO, onepanvy HaJ MHOXECTBAMH M HMX CBOMCTBA. Jlmarpammsl
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO ammapara s
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIE YPAaBHEHMUS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oOiee
kpatHoe (nanee — HOK), octaTkoB 1o Moayiro, aropurMa EBkinuaa A penieHus
3a/1a4 B LIEJBIX YUCIAX.

KommnekcHble uucia. Anredpavueckass W TPUTOHOMETpUYECKas (QOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeThdyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHrn U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YKCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYIHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO0p  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHMH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeHeHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTEeMaTHUECKUX 3aJad M 3aJad U3 pazIuYHbIX o0JacTeld HayKd M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHkIUA. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPUKH.

['padrueckne MeTonpl pelieHUs ypaBHEHM W HepaBeHCTB. I 'paduueckue
METOJbI PEIICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMPH PEUICHUM 3aad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauana MaTeMaTH4eCcKOro aHajamn3a

[TpumeHeHre MpOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH HAa MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxaenue  HauOoNbIIEro W HAaMMEHBUIETO0  3HAYEHUU
HEIMPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEIIeHUs B
NPUKIAJAHBIX 3ajadax, Ui OINPENEIICHHMs CKOPOCTH M YCKOPEHMs Ipolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoMm.

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

WNurerpain. I'eomerpruueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uarerpaia mno ¢popmyne Hetorona-JleiOuua.

[Ipumenenue wHTErpajga I HAXOXKIACHUS ITUIOMIAJACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOLECCOB C MOMOLIBI0 U depeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMN 00yUJaOIMIerocs Kak akTUBHOTO H
OTBETCTBEHHOTO  4WJIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, ONPOCHI M JIPyroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKONW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMaTHYECKOW IIKOJIBI,
WCIIOJB30BaHUE OATUX JOCTHKEHUUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TOBEJICHUS, CBSI3aHHOTO C MPaKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, 0OOBEKTOB, 3aJa4, PEUICHUH, pacCykACHUI, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acClEeKTaM pa3IMuHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUMTAHMS:

chOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
HMHTEpecax 3I0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0OPOBBIO (3I0POBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYAOJIOOUs, HHTEpEC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JNESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeann3oBBIBATH COOCTBEHHBIC KU3HEHHBIE IUIAHBI,



TOTOBHOCTH M  CIHOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa30BaHHIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH KYJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX IMPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JlacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAaKTUKH, IOHHUMAaHUE
MaTeMaTHYECKOM HayKH KakK c]epbl 4YeIoBEUeCKOW JesATEebHOCTH, 3TaroB €&
Pa3BUTUS M 3HAYUMOCTH ISl PAa3BUTHS LMBUIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJCTBOM TO3HAHUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKKM MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KJacCU(UKaIUH,
OCHOBaHMSI 17151 0000IIEHHS U CPAaBHEHHSI, KPUTEPUHU TPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTHBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

BBIOMpaTh crnoco0 penieHus ydyeOHOW 3agauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoyiee TMOAXOASAIMK ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).



Bba3oBble ucciaenoBarenbCcKue 1eiCTBUA:

UCITIOJIB30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEeKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00BbEKTAMMU, SBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONIEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pa3BUTHE IMpPOILlECCa, a TaKKe BBIIBUraTh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBISIBIIATH A€(UUNTHI UHPOpPMALIMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UpOBaTh M HUHTEPIPETUPOBATh HHMOPMALMIO PA3JIUYHBIX BUIOB U
(dbopM npeacTaBIeHNUS;

CTPYKTYPUpPOBAaTh MH(POpPMALIUIO, MPEACTABIATh €€ B pa3IMyHbIX (Popmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLICHMBATh HaAEKHOCTD uHbOopMauu 1o CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBeEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUSA

Oo0menne:

BOCIPUHUMATh U (POPMYIHpPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh Pa3jM4Me U CXOJCTBO MO3UIIMMA, B KOPPEKTHOU (opme
(bopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHBIC YHHBepcaJbHbIe yueOHbIe NeiCTBUSA



Camoopranu3anus:

COCTaBJISATH ILJIaH, AITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pelIeHus ¢
y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OpMaLIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIaJICTh  HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pPelIeHHs
MaTeMaTUYECKOW 3aa4H;

MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUUUHBI
JIOCTHKEHUS I HEJIOCTHKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eTEILHOCTD:

MOHMMATh M KMCHOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieb COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTrOBapUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢GopMax padoThl (0OCykaeHusl, 0OMEH MHEHUH,
«MO3TOBbIE IITYpPMBD» W HWHBIE), BBHINOJHATH CBOIO YacTh pabOTHl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATh
Ka4eCTBO CBOET0 BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy oOydyenus B 10 kuacce oOyyaromuics TOJYYUT CIEIYIOUTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauaja MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEYHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HUPPAIMOHATLHOE YHUCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb AEHCTBUTEIIBHOTO YUCIIA;

MPUMEHSTh JIpOOM W TPOLIEHTHI ISl PElIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BRIYUCIICHUS, TIPaBUJIa OKPYTJICHUS, PUKUIKY U
OLICHKY P€3yJIbTaTa BEIYMCICHUM;



cBOOOZHO ONEpUpPOBaTh TOHATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
WCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCH IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U MPEACTaBICHUS JAHHbBIX;

CBOOO/IHO OIEPUPOBATh MOHATHUEM: apUPMETHUUECKUNA KOPEHb HATYpajbHOU
CTEIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIeM;

CBOOOIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, ICCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHIEHC
YUCIIOBOI'O apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIEC YPAaBHEHUS M YPABHEHUS-CIIEJCTBUS, PABHOCHIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIU4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX yPAaBHEHWI, NPHUMEHATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMA KO3(UIMEeHTaMu, KOPHU MHOTOWIEHA, MPUMEHAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

CBOOOIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro T€OMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOMCTBA ONpenenuTeNs 2 X 2 i BBIYUCIEHHUS €ro 3HayeHus,
OPUMEHATh ONPENEHUTENIN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX ypaBHEHUH,
MOJICJINPOBATh PEAJIbHbIE CUTYallu! C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOIINBIO MAaTpPUIl W OIPEACIIHUTEIEH,
MHTEPHPETUPOBATH MOJYYECHHBIN PE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UJIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIINUX CTETIEHU C
palMOHAIBHBIM [TOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAXKECHHI;

cBOOOJHO OMNEpUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUECKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NIEPEXOJ0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHSTh OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI AJIsl TpeoOpa3zoBaHus
TPUTOHOMETPUUECKUX BBIPAKECHHIA;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJIEJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDOKEHHSI, YpPaBHEHMs, HEPABEHCTBA II0 YCIOBHIO 3aJadd, MCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajireopsl.

DOyHKUMH U TPapuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMHU: (PYHKIIHS, CIIOCOOBI 3a/1aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKUuH, rpaduk GyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PyHKIUIH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACThb ONPEEICHHUS U MHOKECTBO
3HaYeHUHN QPYHKUINHU, HYIH QYHKIMH, TPOMEXKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO OINEpUPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUU, TPOMEKYTKA MOHOTOHHOCTH (YHKUHU, MAKCUMYMBbI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHbIIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
HeabIM TOKa3zareneM, Ipapuk CTeNeHHOW (YHKUHMHU C HATypalbHbIM U ILEJIBIM
nokasaresieM, rpauk KOpHs N-Oi cTeneHW Kak (yHKUMH OOpaTHOW CTENEeHH C
HATypaJbHbIM I10Ka3aTeJEM;

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

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TMOKa3aTeslbHAas M JorapupmMuyeckas
(GyHKUMH, WX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA ISl PEIICHUS
YPaBHEHHU;

cBOOOZIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNEe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIONIb30BaTh rpapuku (YyHKIMA Ui UCCIENOBAaHMS MPOLIECCOB U
3aBUCUMOCTEN MpH PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEabHON
KU3HU, BBIpAXXaTh (HOpMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJTHO OMNEPHUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mporpeccus, TMHEHHbIA U
HKCMOHEHLUAJIBHBIA POCT, (OpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOOHO OMEPUPOBATH MOHATUSAMU: TIOCIEAOBATEIHLHOCTD, CIIOCOOBI 3aJaHUs
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYCHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMATh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka pyHKINN, aCUMIOTOTHI rpaduka QyHKINY;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAS Ha OTpE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKIIUH JJI PEIICHUS 3a]aY;

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

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MIPOU3BEACHUS, YaCTHOTO W KOMIIO3UIIUU
IByX (YHKIUH, 3HATH MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJHON IJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh  TMOHATHUSMH: MHOXECTBO, ONEpaldud  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONMCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPH PELICHUHU 33]1a4 U3 IPYTUX y4EeOHBIX MPEAMETOB;

cBOOOJHO OIEPHPOBATh TMOHATHUSMU: OIpEAeTICHHE, TeopeMa, YpaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO O0BEKTA, JOKA3aTEIIbCTBO, PABHOCUIIHHbBIE
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenuss B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHUYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

CBOOOZIHO ONEpUPOBaTh MOHATUSIMHU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M LEJbIX YHCEN, UCIOJIb30BATh MPU3HAKU JACITUMOCTU
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen s peleHus 3a1ay, IPUMEHSATh
anroput™ EBKknuza;

cBOOOZIHO OMEpUpOBaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3JIMUHbIX MO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,

CBOOOIHO OINEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUICEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METHIECKHE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUS U HEPABECHCTBA:



CBOOOJITHO OTEPHUPOBATH MOHATHIMHU: HUPPAIMOHAIBHBIC, MOKa3aTeIbHBIC U
jJorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PABHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/IHO OMEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXoammble  (HOPMYJIBI TSI PEMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CICACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUYECKUX YPABHEHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
gorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPaBEHCTBA,
coAepKalye MOIYJIU U apaMeTphI;

MPUMEHSIThH TpauuecKkrue METO/IbI JIJIsl PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDAKCHUSI, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3aJa4H,
UCCIIEIOBAaTh IMOCTPOEHHBIE MOJEIM C MCIIOJb30BaHUEM ammnapara aireOphl,
MHTEPIPETUPOBATH OJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTH TE€OMETpUYEeCKHe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJUHATHOM IIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynxmi;

NPUMEHITh (GYHKIMU JI1 MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa maTeMaTH4eCKOro aHAJIM3A:

WCITIOJIb30BATh MPOU3BOHYIO VISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHOU Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICNICHUs] CKOPOCTH W YCKOPEHHs Tpoliecca, 3aJaHHOro (OpMYyJIol WIn
rpadukom;



CBOOOZHO OMEpUPOBATH MOHATHSMHU: TEepBOOOpa3zHas, ONpeAeNEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpA3HBIC AIIEMEHTApHbIX (YHKIMHA M BBIYHUCISATH
uHTerpai no popmyne Herotona-JleliOnua;

HaXOJUTh IUIOLIA/IU TUIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TMpHUMEpe
coctaBieHus TudpepeHnaIbHBIX ypaBHEHUH;

pemiath MPHUKJIaJHbIe 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KUIIACC
KonuyectBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapupie  Ipaxruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOK€eCTBO IEMCTBUTENBHBIX YHUCEIL.
1 MHorounensl. PalinoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CUCTEMBI JIMHEUHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUs C 12 1
L[eJIbIM TIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0i CTEIICHHU. 15 1
HppauunonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
JlorapudmMuueckne ypaBHEHHs
6 TpuronomeTpruyeckue BeIpaxkeHUS U 29 1
YpaBHEHHUS
ITocnenoBareabHOCTH U POTPECCUH 10
Henpepeisable ynkuu. [IponszBoanas 20
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




11 KJIACC

KoanyectBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NMpoOrpamMmbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTesbHbIE
padoThI padoThI pecypenI
1 HccnenoBanmne GyHKIHIA ¢ TOMOIIIBIO 29 1
MIPOU3BOIHOM
2 [TepBooOpasHast u HHTETpa 12 1
3 I'paduku TpUTOHOMETPHUECKUX (HYHKIIHH. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmoHansHbIe, TOKa3aTeIbHbIC U 24 1
norapuMUYECKHe HEPABCHCTBA
5 KomriekcHbie yncna 10
6 Harypanbnblie u nienbie yucia 10
CucreMsbl paliioHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUU
8 3azauu ¢ mapameTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 AL 16 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara ugposBbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue fll3y'{em/m :)Iﬁl()l)al;OBaTeﬂbHLIe
padoThI padoThI pecypes:
1 MHOXeCTBO, Orepauy HajJ MHOKECTBAMHU 1
U UX CBOICTBA
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
anmapara JJis pelieHus 3a1a4
Panmonaneueie yncna. OOBIKHOBEHHBIC U
4 JECSITUUHBIE IPOOH, IPOLIEHTHI, 1
OecKOHEUYHBIE IEPUOINYECKHUE JPOOH
Panmonaneubie uncna. OOBIKHOBEHHBIC U
5 JECSITUUHbIE IPOOH, IPOLIEHTHI, 1
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH
6 [Tpumenenue apobeli U MPOIEHTOB AJIs 1
pelIeHs TPUKIaJHbIX 3a7a4
7 [Ipumenenue qpobeit ¥ MPOLEHTOB JIst 1
pelIeHs TPUKIaJHbIX 3a7a4
8 JleicTBuTenbHBIC YKclia. PaimonanbHbIC U 1
HppAIMOHATILHBIE YHCIIa
9 ApudmeTrndeckue oneparuu C 1
JIeMCTBUTEIbHBIMU YU CIIAMU
10 Moaynpe AeMCTBUTEIBLHOTO YHCIIA U €T0 1

CBOMCTBA




11

12

13

[TpuOnkEHHBIE BBIYMCIICHUS, TIPAaBUIIA
OKPYTIJICHUS, TPUKUIKA U OLICHKA
pe3yJibTaTa BEIYMCIECHUN

OcCHOBHBIE METOIbI PELICHUS LENbIX U
JIPpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

OCHOBHBIC MCTOJbI pCIICHHUA LCJIbIX U

JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

14

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

15

16

17

MHOrouaeHsl OT OJTHON IEPEMEHHOM.
Jlenenne MHOrouUI€Ha HA MHOTOUJIEH C
ocratkoM. Teopema besy

MHorousieHsl ¢ HeIbIMU KO3 UITMEHTaMH.
Teopema Buera

Pemenne cucreM TMHENHBIX YpaBHEHUN

18

19

20

Pemenue cucreM JIMHENHBIX ypaBHEHUI

Marpuiia CucTeMbl JINHEWHBIX YPAaBHEHU.
Omnpenenurens MaTpuLpl 2x2, ero
TEOMETPUUYECKUN CMBICIT M CBOWCTBA;
BBIUMCJICHUE €r0 3HAYCHUS

Ornpenennurens MaTpULbl 2X2, €ro
TEOMETPUUYECKHUN CMBICIT M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

21

[IpuMeHeHne onpenenuTens s PELIeHNs
CHUCTEMBI JINHEWHBIX YPAaBHEHUI




22

23

Penienne nmpukinagHbIX 3a7a4 ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemmenue nmpukiaaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

24

KonTtponsnast pabora: "PanuonanbHbie
ypaBHEHUs U HepaBeHCTBa. CrcTeMsl
JMHENHBIX ypaBHEHUN"

25

26

27

OyHKIMS, CIIOCOObI 3a1aHus (PYHKITIH.
Bsanmuo obparnbie pyakiun. Kommosumms
byHKIII

I'paduk Qynkuuu. dnemMeHTapHbIe
npeoOpazoBanus rpadukoB QyHKIUH

OO6nactb onpeaesieHus] 1 MHOYKECTBO

3HaueHud ¢pynkuuu. Hynu dyHkimm.
[TpoMexyTKH 3HAK TOCTOSIHCTBA

28

UYErHble 1 HEUETHBIE PYHKITUH.
[lepnoauueckue Gpynkuuu. [Ipomexyrku
MOHOTOHHOCTH (PYHKIIMH

29

30

31

MakcuMyMbl U MUHUMYMBI (DYHKITUH.
Haubonpiiee u HauMeHblllee 3HaYEHHE
(GYHKIIMHM Ha IPOMEKYTKE

JluneliHasi, KBagpaTU4Has U JPOOHO-
AuHeNHas QyHKIH

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHHE TPAPHUKOB ITHX PYHKLIUH

32

33

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpoeHne TpaPuKOB ATUX PYHKITUN

Cremnens ¢ LICJIBIM MOKa3aTeneM. buaom




Hrrotona

CrerneHs c LETBIM TTI0Ka3aTeaeM. buaom

34 HeroTona
Crenennast GyHKIHUS C HATYpPaJIbHBIM H

35 LIeJIbIM ITOKa3aresneM. E€ cBoiicTBa 1
rpaduk

36 KoHntponbhas padora: "CreneHHas
¢ynkuus. E€ coiicTBa u rpadux"

37 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTEIEHU U €ro CBOKMCTBA

38 Apudmerndeckuii KOpeHb HaTypaTbHOU
CTEIIEHU U €ro CBOKMCTBA

39 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH,
CoJIepXkKalIiX CTEIIEHU U KOPHU

40 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH,
COJIEpKalIiX CTENEHU U KOPHU

41 [Ipeo6pa3oBaHMs YUCIOBBIX BbIpAXKEHHH,
COJIEpIKalINX CTENEHU U KOPHU
HppanuoHnaneHble ypaBHeHUs1. OCHOBHBIE

42 METO/Ibl PEIIEHUS UPPALMOHAIIBHBIX
ypaBHEHUH
HppanumonaneHble ypaBHeHUs1. OCHOBHBIE

43 METO/Ibl PEIIEHUS UPPALMOHAIIBHBIX
YpaBHEHUN
UppanmonansHble ypaBHeHUss. OCHOBHbBIE

44 METO/IbI PEMICHUS UPPALMOHAIBHBIX
YpaBHEHUU

45 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUN




UPPALMOHATILHBIX YPaBHEHHM

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

40 VPPALMOHAIIBHBIX YPABHECHUN

47 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUT
UPPALMOHATILHBIX YPABHEHUM

48 PaBHOCWIIBHBIE NTEPEXOABI B PELICHUH
VPPALMOHAIIBHBIX YPABHECHUN
CgoiicTBa u rpaduk KOpHS N-0ii cTeneHn

49 KaK (yHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHBIM [10Ka3aTeleM
CgoiicTBa u rpaduk KOpHS N-0ii cTeNeHN

50 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTeseM
KonTponbnas pabora: "CoiicTBa u rpaduk

o1 KOpHs N-oi crenenu. MppannoHansHbie
ypaBHEeHUA"

59 CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTeNeM U
e€ CBOICTBA

53 CreneHsp ¢ palluOHATIBLHBIM [TOKA3aTeNeM U
e€ CBOICTBA

54 CreneHb ¢ pallMOHATILHBIM [T0Ka3aTeIeM U
€€ CBOICTBA

55 [Toxa3zatenbHast GpyHKIMS, €€ cBOICTBA U
rpadux

56 Hcnonk3oBanue rpadpuka QyHKIUN A5
peueHus: ypaBHEHU I

57 Hcnonk3oBanue rpadpuka QyHKIUN A5

peueHust ypaBHEHU I




IToxasaTensHBIE YpaBHCHHA. OCHOBHBIE

58 METO/IbI PEIICHUS MTOKA3aTEIbHBIX 1
ypaBHEHU I
[Toka3zarenbHble ypaBHEHMs. OCHOBHBIE

59 METO/Ibl PEIICHUSI TOKA3aTeIbHbIX 1
ypaBHEHU M

oKa3zaTenbHbIe ypaBHEHUSI. OCHOBHBIC

II O

60 METO/IbI PEIICHUs TOKa3aTENbHbBIX 1
YpaBHEHUN

61 KonTtpomnpHas pabdora: "[lokazarensHas 1
¢ynknus. [TokazarensHbie ypaBHeHus"
62 Jlorapudwm yucna. CoiicTBa norapudpma 1
63 Jlorapudm umncna. CBoicTBa jJorapudpma 1
orapu¢m uucna. CpoiicTa orapupma
64 JI C 1
65 JecsaTuunble U HATypallbHbIE TOTapU(PMBI 1
ECSITUYHBIE M HATYpaJIbHBIE JIOTApU (MBI
66 y 1
67 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAIINX 1
J0rapuQpmbl

68 [IpeoOpazoBanue BEIpAKEHHIA, COACPIKAIIIX 1
aorapudmsl

69 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAIINX 1
aorapu@msl

70 Jlorapugmuueckas pyHKIus, €€ CBOHCTBA U 1
rpadux

71 Jlorapudmuueckas pyHKUUA, €€ CBOWCTBA U 1
rpaduk

79 Hcnonb3oBanue rpaduka QyHKIMM 15 1

peleHns ypaBHeHUI




Hcnons3oBanue rpadpuka QyHKIUU A5

3 peueHusl ypaBHEHU I
Jlorapudpmudeckue ypaBHeHus1. OCHOBHBIC

74 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
ypaBHEHU M
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

75 METO/BI peIIeHUs Torapu(HPMUIECKUX
YpaBHEHUN
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

76 METOBI pEIICHUS JIoTapu(HMUIECKUX
ypaBHEHUI

77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUU
JOTapuPMHUECKUX yPaBHEHUI

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUU
Jorapu(pMUUECKUX ypaBHEHUIN

79 KonTponasnas pabora: "Jlorapudmuueckas
¢yukuus. Jlorapupmuueckue ypaBHeHus"

80 CuHyC, KOCHHYC, TAHT€HC U KOTAHT€HC
YHUCJIOBOI'O apryMeHTa

81 CuHyC, KOCHHYC, TAHT€HC U KOTaHT€HC
YHCJIOBOT'O apryMeHTa

82 ApKCUHYC, apKKOCHHYC U apKTaHT'€HC
YHCIIOBOTO apryMeHTa

83 ApKcuHYC, apKKOCUHYC U apKTaHT€HC
YKCIIOBOTO apryMeHTa
TpuronomeTrpuyeckas OKpyXHOCTb,

84 OIIpEEIIEHNE TPUTOHOMETPUUECKHUX

(GYHKLUI YUCIOBOTO apryMeHTa




TpuronomeTrpuyeckas OKpyKHOCTb,

85 oTpeieIeHue TPUTOHOMETPHUYECKUX 1
(GyHKIUI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAXKEHUM

o1 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIPAXKEHUM

92 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

03 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAXCHUI

94 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUN 1

95 PemeHne TpuroHOMETpUYECKUX YpaBHEHUN 1

96 Pemenune TpUroHoOMeTpUUECKUX ypaBHEHUI 1

97 PemeHne TpuroHOMETpUYECKUX YpaBHEHUN 1

98 Pemenune TpUroHoOMeTpUUECKUX ypaBHEHUI 1

99 Pemnienne TpUrOHOMETPUYECKUX YPaBHEHHHA 1

100 Pemenne TpUroHOMeTpUUECKUX ypaBHEHUI 1
KonTponbhas pabota:

101 "TpUrOHOMETPUYECKHUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKNE YpaBHEHUS"

102 [TocnemoBaTenbHOCTH, CIIOCOOBI 3aTaHUS 1

ocienoBareibHocTel. Meton




MaTeMaTH4YeCKOM HHAYKOUH

MoHoTOHHBIE B OrpaHUYCHHBIC

103 MoCJIeIOBaTeILHOCTH. MIcTOpus aHamu3a
0OECKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccus

105 ['eomeTpuyeckas nporpeccus

106 BeckoneuHo yOpIBaromasi reoMeTpudecKas
nporpeccust

107 CymMma 6eckoHeuHO yObIBaroIei
FE€OMETPUUECKOM MPOTrPECCUU

108 JIMHEHBIN U SKCIOHEHIIMAIBHBIN POCT.
Yucno e. Dopmyiia CI0KHBIX IPOLEHTOB

109 JIMHENHBIN ¥ YKCIOHEHUMAIIBHBIN POCT.
Yucno e. DopMyra CIOKHBIX MPOLUEHTOB

110 Vcnonb30BaHue MPOrpeccuu AJIs perieHus
peayIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 KonrtpomnbHas padora:
"ITocenoBaTenbHOCTH U MpOrpeccun”

112 HenpepbiBHble QyHKIIUU 1 UX CBOWCTBA

113 Touka pa3pbiBa. ACUMIOTOTHI IpadUKOB
byHKIMI

114 CaoiicTBa (QyHKIMIT HEIPEPHIBHBIX Ha
OTpe3Ke

115 CaotiicTBa (DyHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTtoa HHTEepBaJIOB JJIs pEIIeHUs

HCPAaBCHCTB




MGTOI[ HHTCPBAJIOB JJIA pEIICHUSA

117
HEPaBEHCTB
MeTto MHTEpBaIOB ISl pEIICHUS

118
HEPABEHCTB

119 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
GYHKIMH 1S pereHust 3a1a4

120 [IprMmeHeHre CBOMCTB HENPEPHIBHBIX
GYHKIUH U1 pereHus 3a1a4

121 [lepBasi u BTOpas Mpou3BOIHbIE (PYHKINU

122 Onpenenenue, reOMETPUIECKUI CMBICI
MIPOU3BOIHOMN

123 Omnpenenenue, GU3NYECKUN CMBICT
MIPOU3BOIHOM

124 YpaBHeHUE KacaTeNbHOU K TpapuKy
byHKIIMN

15 VYpaBHeHMEe KacaTeIbHOU K rpadpuky
byHKIUM

126 [Tpon3BoIHBIE 7IEMEHTAPHBIX (HYHKLUI

127 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIMIMA

128 [Tpou3BoiHAs CyMMBI, TPOU3BECHHUS,
YaCTHOTO U KOMITO3UIIMH (DYHKIIMH

129 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOT'O M KOMIIO3UIIMU (YHKIUH

130 [Tpou3BoHAS CYMMBI, TPOW3BEICHHUS,
YaCTHOTO Y KOMITO3UIINH () yHKITHIA

131 KonTtponsnas padora: "[IponszBoanas”

132 [ToBTOpeHME, 0000IEHNE, CHCTEMATH3AITUS




3HaHuii: "YpaBHeHus"

[ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3aIUs

133 - 1
3HaHui: "OyHKIMN"
134 Wrorosas KoHTpOJbHAS paboTa 1 1
135 HroroBast koHTpoOIbHAs paboTa 1 1
136 HOBTOE)CHI/IC, 000011IeHNE, CHCTEMATH3AINS 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

IIpuMeHeHne NpoOU3BOJHON K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K
UCCIeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb U SKCTPEMYMBI

[Ipumenenne npou3BOIHON K
WCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
UCCleIoBaHUI0 (PYHKIMH Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio PyHKINN Ha
MOHOTOHHOCTb U SKCTPEMYMBI

HaxoxnaeHnue HaHOOJIBIIETO U

HaVMEHBIIIETO 3HAYEHUS HENTPEPBIBHON

(GYHKIIMHM Ha OTpe3Ke

HaxoxnaeHnue HanOOJIBIIETO U




HAMMEHBIIETO 3HAYCHUS HETPEPHIBHOMN
(GbyHKINU Ha OTpe3Ke

Haxoxxnenrne HanOoIIbIIIero u
HAMMEHBIIETO 3HAYCHHUST HETIPEPHIBHOM
(GyHKIIMH Ha OTpe3Ke

10

Haxoxneaue HauOoJIbILIErO U
HAaWMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

11

12

13

14

Haxoxnenne HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAYCHUS HETPEPHIBHON
GbyHKINU Ha OTpE3Ke

Haxoxnenune HanOombIIero u
HaVMEHBIIIETO 3HAYEHUS HEIIPEPBIBHON
(GbyHKINK Ha OTpE3Ke

[IpuMeHeHne MpOU3BOTHOM ISt
HAXO0XJICHUS HAWITYYILEro PeleHus B
MIPUKJIAIHBIX 3a7a49ax

[IpuMeHeHne Mpou3BOJHON [
HaXO0XACHNS HaWIYy4IlIEro peleHus B
MIPUKJIAIHBIX 3a7ja4ax

15

[IpuMeHeHne Mpou3BOJHON [
OIIpEJIEJIEHUS] CKOPOCTH U YCKOPEHUS
npolecca, 3alaHHOro (opMyJon Ui
rpaduKom

16

[Ipumenenne npou3BOHOM IS
ompeJieJICHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOTO (GOPMYIION UITH
rpaduxom




17

Kommnosumus ¢hyHkmmii

18 Komnozumus GyHkimit

19 Kommnosumus hyHkmmii

20 ['eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPJIUHATHOMN TUIOCKOCTH

91 I'eomerpuueckue oOpa3bl ypaBHEHUI Ha
KOOPJAMHATHOW INIOCKOCTH

99 Kontponbnas padota: "MccnenoBanue
(GyHKIHUH ¢ TOMOIIBIO TPOU3BOTHON"

93 [lepBooOpazHas, OCHOBHOE CBONCTBO
MepBOOOPA3HBIX

24 [TepBooOpasHbIe 37IeMEHTAPHBIX (HYHKITUH.
[IpaBuia HaxOX/1€HNS IEPBOOOPA3HBIX

o5 [TepBooOpazHbie 3NeMEHTapHBIX (QYHKIUH.
[IpaBuiia HaXOXA€HUS IEPBOOOPAZHBIX

26 NHuterpai. I'eoMeTpu4ecKnid CMBICI
WHTErpata

97 Beruucnenue onpenenéHHoro HHTerpana
o gopmysne HoroTona-JIeliOHuna

28 Brruncnenue onpenenéHHOro nHTerpaia
o gopmyne HeroTona-JleiiOnuna

29 [IpumeHeHue nuHTerpana i HaXoXACHUS
IoIaiel TUIOCKUX (PUTYP

30 [IpumeHneHue nuHTerpana g HaXOXKACHUS
00BEMOB reOMETPUUECKHX TEJ

31 [Tpumeps! pemenuii quddepeHInaTbHbIX

ypaBHEHUH




[Tpumeps permenuit 1uddepeHImaTbHbIX

32 .
ypaBHEHHH
MaremMaTHueCcKoe MOJICIIUPOBAHHE

33 peabHBIX MPOIIECCOB C MTOMOIIBIO
mudepeHIaTbHBIX YPaBHCHUM

34 KonTponbnas pabota: "[lepBoobpasnas u
uHTerpan”

35 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuieckue GyHKIUHU, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuueckne GyHKIUH, UX
CBOWCTBA U TpapuKu

38 Tpuronomerpuieckue GyHKIUHU, UX
CBOWCTBA U TpapuKu

39 Tpuronomerpuueckne GyHKIUH, UX
CBOICTBA U TpaduKu
OT60p KOpHEHN TPUTOHOMETPUUYECKUX

40 YpaBHEHUH C TTOMOIIIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEN TPUTOHOMETPUUECKUX

41 YPAaBHEHUH € TOMOILBIO
TPUTOHOMETPHUYECKOW OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKOW OKPY>KHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHUX

YPaBHEHUH C TIOMOIIBIO




TPUTOHOMETPHYECKON OKPY>KHOCTH

Pemrenne TpuroHOMeTpU4ECKUX

44
HEpPaBEHCTB

45 Perienue TpUroHOMETpHUECKUX
HEPaBEHCTB

46 Perienue TpUroHoMeTpHUUECKUX
HEpPaBEHCTB

47 Perrenne TpUroHOMETpUYECKUX
HEpPaBEHCTB
Konrponsnas padora: "['paduku

48 TPUTOHOMETPHUYECKUX (QYHKIIUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHbBIE METO/1bI PEeLLICHUS
[OKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHbBIE METO/IbI PEeLLICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

51 OCHOBHBIE METOJIbI PETICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEeILICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

53 OCHOBHBIE METOJIBI PEIICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

54 OCHOBHBIE METOJIBI PETICHUS
Jorapu(MHUIECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEeILICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METOJIBI PETICHUS

JIOFapI/I(I)MI/I‘{CCKI/IX HCPABCHCTB




OcCHOBHEBIE MCTOJbI pCHICHUS

> UPPALMOHAILHBIX HEPABEHCTB
58 OCHOBHBIE METO/IBI PEIICHHS
UpPPaLMOHAILHBIX HEPABEHCTB
59 OCHOBHBIEC METO/IbI PEILICHHS
UPPALMOHALHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEIICHHS
UpPPaLMOHAIILHBIX HEPABEHCTB
61 I'paduaeckue MeToABI peLIeHUs
UppaLMOHAIBHBIX YPaBHEHHI
62 I'paduyeckue METOIBI peLICHUS
UPPaLMOHABHBIX YPaBHEHHUI
63 I'paduyeckue MeToAbI penIeHUs
MIOKa3aTeNIbHBIX YPaBHCHHUN
64 I'paduyeckue MeToAbI peLIeHUs
MOKa3aTeNIbHBIX HEPABEHCTB
65 I'padmyeckne METOIBI pEeLICHUS
Jorapu(PMUYECKUX YpaBHEHUM
66 I'padmaeckue MeToAbI penIeHUs
Jorapu()MUYECKIX HEPABEHCTB
67 I'paduyeckne METOIBI pEeLICHUS
Jorapu()MUYECKIX HEPABEHCTB
I'paduyeckne METOIBI pEeLICHUS
68 MOKa3aTeIbHBIX U JIOTapU(YMUIECKIX
YpaBHEHUI
I'padmyeckue MeTOABI peLIeHUs
69 MOKa3aTeIbHBIX U JIOTapU(YMUIECKIX

YpaBHEHUI




70

71

72

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
HEPaBEHCTB

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U Jorapu(pMuuecKux
HEPaBEHCTB

KonrponsHas pabdora: "UpparnoHanbHeie,
noKa3aTesbHble U Jorapudmuyeckue
HepaBeHCTBA"

73

KomruiekcHele yncna. Anredpandeckas u
TPUTOHOMETpHUYECKask POPMBI 3aIuch
KOMIIJIEKCHOTO YHCIIa

74

75

76

KomriekcHele uncna. AnreOpandeckas u
TPUTOHOMETpHYECKasi POPMBI 3aruch
KOMIIJIEKCHOTO YHCIIa

Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YHCIIaMHU
Apudmerrueckue onepaum ¢
KOMIUIEKCHBIMU YHCIIaMHU

77

78

79

N3o0pakeHne KOMIUJIEKCHBIX YnCel Ha
KOOPJAMHATHOM TNIOCKOCTH

N300paxkeHre KOMITJIEKCHBIX YHCET Ha
KOOPJMHATHOM MJIOCKOCTH

®opmyna Myaspa. Kopuu N-oii ctenenun
13 KOMIUIEKCHOTO YHClia

80

81

®opmyna Myaspa. Kopuu N-oii ctenenun
13 KOMITJIEKCHOTO YHUCIIa

HpI/IMCHCHI/IC KOMIIJICKCHBIX YU CCJI OJId




penieHns U3NIEeCKUX U TeOMETPUIECKUX
3a1a4

Kontponbnas padota: "KomrmiekcHbie

82 "
qucna

83 HarypanbHble 1 1ienpie yncia

84 HarypanbHble u 1ienple yucia

85 [TpuMmeHeHHEe TPU3HAKOB ICTUMOCTH
HEJIBIX YHCEeIT

86 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
HEJIBIX YHCEeIT

87 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
menbix yncen: HOJD u HOK

88 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH
uensix yucen: HOJl u HOK

89 [IpumeHeHne MpU3HAKOB AETUMOCTH
EJIBIX YHCEI: OCTATKH 110 MOJIYIIIO

90 [IpuMmeHeHne MPU3HAKOB AETUMOCTH
LEJBIX YUCEI: OCTATKH 110 MOIYJIIO
[TpuMeHEeHHE TPU3HAKOB JICTUMOCTH

91 EJIBIX YHCEIT: AITOpUTM EBKiMaa s
peleHwst 3a/1a49 B IeITBIX YUCIIaX

92 Kontponbnas pabota: "Teopust menbix
yucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCUIIbHBIE CHCTEMBI H CUCTEMBI-
CIIEJICTBUS

04 CucremMa 1 COBOKYITHOCTh YpaBHEHHII.

PaBHOCHUIbHEIE CUCTEMBI M CUCTEMBI-




CICACTBUA

95 OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YpaBHEHUN

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
96 COBOKYITHOCTEH MpPaLMOHATBHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
97 COBOKYITHOCTEM MOKA3aTEIbHbBIX
YpaBHEHUU

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
98 COBOKYITHOCTEH MOKa3aTeJIbHbIX
ypaBHEHUH

OcHoBHBIE MCTOJbI pCHICHUA CUCTEM U

99 COBOKYITHOCTEH JIOrapu(PMUUECKUX
ypaBHEHUH

OCHOBHBIEC METO/IbI PEIICHHSI CHCTEM U
100 COBOKYITHOCTEH JIOTapu(hMUIECKUX
YpaBHEHUU

IIpuMeHeHNEe CUCTEM K PELICHUIO
MaTeMaTHUYeCKUX 3ajad U 3a7a4 u3

101 pa3IMYHbIX 00JacTel HayKH U pealbHON
KU3HU, HHTEPIPETALUS TOTYyYECHHBIX
pe3yabTaTOB

[IpuMeHeHne cucTeM K pEelIEHUIO
MaTeMaTHYeCKUX 3a/1a4 U 3a/1a4 U3

102 pa3IMYHbIX 00JacTei HayKH U pealbHOMN
KU3HH, HHTEPIPETANS TTOTYICHHBIX
pe3yabTaTOB




[IpumeHeHne HEPaBEHCTB K PEIICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3aJ1a4 U3

103 pa3nuyHbIX 001acTeil HAYKH U peabHOM
KHU3HHU, UHTEPIPETALNS TOTYISHHBIX
pe3yIbTaToB
Kontposbnas padora: "Cuctemsl

104 panroHaTBHBIX, UPPALIMOHATIHHBIX
MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHHH"

105 PanmonansHble ypaBHEHHUS ¢ TapaMeTpaMu

106 PanmonansHble HEpABEHCTBA C
napameTpamu

107 PanyoHaneHbIE CUCTEMBI € ITapaMeTpaMu

108 WppaunoHanbHble ypaBHEHUS,
HEpaBEHCTBA C apamMeTpamMu

109 HppanmoHanbHbIe CUCTEMBI C
napamMeTpamu

110 IToka3zaTenbHblE YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 IlokazarenabHbIE CUCTEMBI C TapaMeTpaMu

112 Jlorapudmudeckue ypaBHeHUS,
HEPaBEHCTBA C ITapaMeTpaMu

113 Jlorapudmuueckue CUCTEMBI ¢
napameTpamu

114 Tpuronomerpuveckne ypaBHEHUS C
napamMeTpamu

115 Tpuronomerpuveckrne HepaBeHCTBA C

napameTpamu




116 Tpuronomerpudeckue CUCTEMBI C
napameTpamu

[Toctpoenue u ucciegoBaHue
117 MaTeMaTHYECKUX MOJIENeN peabHbIX
CUTYallUi C MOMOIIbIO YPAaBHEHUH C

napameTpamu

[TocTtpoeHue u uccnenoBaHue
118 MaTEeMaTHYECKUX MOJIENeN peabHbIX
CUTYaIU# C OMOIIBIO CUCTEM YPaBHEHHI

C mapameTpaMu

[TocTpoeHue u uccnenoBaHue
119 MaTEMATHYCCKHUX MOI{GJIGﬁ PCATIBbHBIX
CUTYaIUH C MOMOIIBIO CUCTEM YPaBHEHHI

C mapameTpaMu

KonTponbnas padora: "3anauu c

120 .
napameTpamu

121 [ToBTOpenue, 06001IeHNE,

cucTeMaTu3aIus 3HaHuii: "YpaBueHus"

[ToBTOpenue, 06001IeHNE,

122
cUCTeMaTu3auus 3HaHui: "YpaBHeHus"

[ToBTOpenue, o6o0IIEHNE,
123 CUCTEMaTHU3aIls 3HaHW: Y paBHEHUS.
Cucremsbl ypaBHeHUI"

124 [ToBTOpenue, o6o0mEH e,
cuctemaTtusanus 3Hannii: "HepaBencrsa"

[ToBTOpenue, 06061IeHNE,

125
cucremarusanus 3Hanui: "HepaseHncraa"

126 [ToBTOpenue, o600mEeHNE,




cuctemaTtusanus 3Hanuii: "HepaBencrtna"

[ToBTOpenue, 06001eHNE,

127 cucteMaTtu3anus 3Hanuii: "[Ipon3BoaHas u 1
e€ mpuMeHeHue"
[ToBTOpeHme, 06001IEHNE,

128 cucreMmarusauus 3Hanui: "IIponsBognas u 1
e€ npumeHeHue"
[ToBTOpeHme, 06001IEHNE,

129 cucremarusauus 3Hanuii: "[IponsBognas u 1
e€ npumeHeHue"
[ToBTOpeHuE, 0000MIICHNE,

130 cucTeMaTu3alus 3Hanuii: "MHTerpan u ero 1
npuMeHexnue"

131 [ToBTOpeHuEe, 0000MIIEHNE, 1
cucreMaTtu3anus 3HaHui: "OyHkuun"

132 [ToBTOpenue, o6o0IIEHNE, 1
cucTeMaTu3aus 3Hanuii: "OyHkiun"

133 [ToBTOpenue, 06001IeHNE, 1
cucTeMaTu3anus 3HaHui: "OyHkuun"

134 HToroBast KOHTpOJIbHASA paboTa

135 Hrorosas koHTpOIBHAs paboTa

136 [ToBTOpenue, 06061IeHNE, 1
CHCTEMATH3alMs 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 136 10

[TPOT'PAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaTtemaruka. Anrebpa v Hayajia MaTeMaTHIECKOT0 aHAIN3a; YTIIIyOJIeHHOE
obyuenue, 10 knacc/ Mepzmsik A.I'., Homuposckuii JI.A., [Tonskos B.M.; non
penakmueit [Togonbckoro B.E., O0miecTBO ¢ orpaHnyeHHON
orBeTcTBEHHOCThIO N3narenbckuii neHtp «BEHTAHA-T'PA®y;
AxnmonepHoe obuiectBo «M3narenbctBo «lIpocBemenue»

* Maremartuka. AnreOpa U Hayajia MaTeMaTHYECKOTO aHAIN3a; YIIIyOJIeHHOE
obyuenue, 11 knacc/ Mepamsik A.I'., Homuposckuii JI.A., [Tonskos B.M.; mon
penakuueit [Togonsckoro B.E., O6miecTBo ¢ orpaHuYeHHOM
oTBeTCcTBEHHOCThIO M3narenbckuii nuentp «BEHTAHA-TPA®y;
AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemienne»

» Maremaruka. ['eomeTpust; yrinyosienHoe o0ydenue, 10 kinace/ Mepsnsik AT,
Homwuposckuii [[.A., [TonskoB B.M.; nox penakuueit [logonsckoro B.E.,
OO011ecTBO ¢ OTPaHUYCHHOW OTBETCTBEHHOCTHIO M3 1aTeNbCKHM IICHTP
«BEHTAHA-I'PA®»; AxunonepHoe o61iectBo «3naTeascTBo
«IIpocsemieHue»

» Maremaruka. ['eomeTpusi; yrinyosenHoe o0ydenue, 11 kinace/ Mepsnsik AL,
Homwuposckuii [[.A., [TonsikoB B.M.; nox penakuueit [Togonsckoro B.E.,
OO611ecTBO ¢ OTPaHUYCHHONW OTBETCTBEHHOCTHIO M3 1aTeNbCKUM IIEHTP
«BEHTAHA-I'PA®y»; AxunonepHoe o61iecTBo «M31aTenbcTBo

«IIpocBemienue»



METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET
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