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MNOACHUTEJIBHASA 3AIINCKA

VYuebHblii Kypc «Anrebpa U Hayajla MAaTeMAaTHYECKOTO aHAIM3a» SIBISETCA
OJIHUM M3 Haubojee 3HAYUMBIX B IpOrpamMMme CpeIHero oO0uiero ooOpa3zoBaHUs,
MIOCKOJIbKY, C OJTHOM CTOPOHBI, OH OOECHeYnBAeT MHCTPYMEHTAIbHYIO 0a3y ass
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUJIEHUE OOYyYaIOMINXCS Ha YPOBHE, HEOOXOAUMOM
JUIsl OCBOEHHUS MH(OpMATUKU, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JPYTUX
JUCHUIUIMH. B pamkax paHHOro y4eOHOro Kypca oOydaroliuecs OBJaJeBaloOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HAayKH, KOTOpas (QOpMYyIUpYET CBOH
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VYyebnslii Kypc anreOpbl M Havyall MAaTEMAaTHUYECKOTO aHaIM3a 3aKja/iblBacT
OCHOBY JJIi YCHEIIHOrO OBJaJCHHUS 3aKOHAMU (U3UKU, XUMHH, OWOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHICHIUN Pa3BUTHUSI SKOHOMHKHU U OOIECTBEHHON JKU3HU,
MO3BOJIIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX IH(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO MCIONb30BaTh UX AJIs JajbHeHIIero oOpa3oBaHus U B
MOBCEHEBHOMN XU3HU. B TO ke Bpemsi oBiajeHue aOCTPAKTHBIMU U JIOTUYECKU
CTPOTUMHU KOHCTPYKIMSIMU aireOpbl M MaTeMaTHYeCKOTO aHallu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, JOKa3bIBAThH
YTBEPKACHUS C MOMOIIBIO MHAYKIIMH U pacCykKaaTh NEAYKTUBHO, HUCIIOJIb30BATh
00001IeHne W KOHKpETHU3alluio, a0CTparupoBaHWE U aHAJIOTHI0, (OpMHUpPYET
KpPEaTUBHOE U KPUTUUECKOE MBIIIICHHE.

B xone uzyuenus yueOHOro kypca «Anredpa M Hauyajga MaTeMaTHUYECKOIrO
aHaln3a» 00ydYaroliuecs MOJy4aroT HOBBIM OMBIT PEIICHUs MPUKIAJAHBIX 3a7ad,
CaMOCTOSITENIbHOTO TMOCTPOSHUSI MAaTEeMATUYECKUX MOJENEH pealbHBIX CUTYallHi,
UHTEPHpETAllU  TOJIYyYCHHBIX  pELIEHUuH, 3HAKOMATCS C  MpUMepaMu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEeW B TMpUPOJE, HAyKe U MCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITHSIMHU U UX aBTOPAMH.

VY4eOHblii Kypc 00danaeT 3HAYUTEIbHBIM BOCIUTATENBHBIM IOTEHIIHAIIOM,
KOTOpBIA peanu3yeTcss Kak uepe3 Yy4eOHbI Marepual, CIOCOOCTBYIOIINM
(GbOpMHPOBAHHIO HAYYHOT'O MHUPOBO33PEHMS, TaK M yepe3 crneuuuky ydeOHOH
NEeATEIbHOCTH, TpeOyroled NPOJOJDKUTEIPHOM KOHILIEHTPAlMM  BHUMAHMS,
CaMOCTOSITENIbHOCTH, aKKypPaTHOCTM ¥  OTBETCTBEHHOCTH 3a TOJYYCHHBIN
pe3yJbTart.

B ochHoBe wmeronuku oOydyeHusi anreOpe W HayajgaM MaTEeMaTU4YeCKOro
aHaJIK3a JICKUT JAeATEIbHOCTHBINA TPUHIUI O0yUEHHUS.

B crpykrype yueOHOro Kypca «Anrebpa M Hayajia MaTeMaTUYECKOIro
aHaJln3a» BbIAETICHBI CIEAYIOUINE COAEpKaTeIbHO-METOANYecKue TuHuM: «Yucna
U BBIYUCIICHUS», «DyHKINU U TpapuKn», «YpaBHEHUS U HepaBeHCTBa», «Havana
MaTEeMaTU4YeCcKoro aHamusa», «MHoxecTBa M JIoTHMKa». Bce OCHOBHbIE



COJIePKATETHbHO-METOIMYECKHE JIMHUU HW3YYalOTCS HA NPOTSDKEHUHM JBYX JIET
oOy4yeHUsT Ha YpPOBHE CpeaHero oOmero oOpa3oBaHMs, €CTECTBEHHO IOTOIHSS
Ipyr Apyra W MOCTENEHHO HACHIMASCh HOBBIMA TEeMaMU U pasjenamu. [laHHBIHA
yu4eOHBIA KypC SIBISIETCS HMHTETPATUBHBIM, TIIOCKOJIBKY OOBEequHSET B cebe
COJIep’)KaHWE HECKOJBKMX MAaTeMaTHYeCKHX IUCIUIUIMH, TaKuX Kak anrebpa,
TPUTOHOMETPHSI, MAaTeMaTHYECKUN aHaju3, TEOPHs MHOXKECTB, MaTeMaTHYecKas
agoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaAEeBalOT Bc€ Oosee
MIMPOKUM MATEMAaTUYECKUM aIapaToM, Y HUX TOCJIEI0BATEIbHO (OPMUPYETCS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MaTeMAaTHYECKyl0 MOJENb pPealbHOU
CUTYyalliu, IPUMEHATh 3HAHUS, TIOJyUYCHHBIC MTPU M3yYEeHUU Y4eOHOTO Kypca, s
pEIIEHHS] CAaMOCTOSATEIEHO C(HOPMYIMPOBAHHON MAaTEeMAaTUIECKOH 3a/1auH, a 3aTeM
WUHTEPIIPETUPOBATH CBOU OTBET.

CopepkarenpHO-MeTOIMYEeCKass JUHUS «Uuclia U BBIYUCICHHUS» 3aBepIIacT
¢bopMUpOBaHNE HABBIKOB MCIOJIH30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 001ero oopasoanus. Ha ypoBHe cpemnero o0miero
oOpa3oBaHusi 0coboe BHUMaHue ynensieTcs (OPMUPOBAHHIO  HABBIKOB
paIMOHATFHBIX BBIYMCICHHH, BKJIIOYAIONIMX B CE0s MCIOJIh30BAHUE Pa3TMYHBIX
dbopM 3amucu 4Ymcla, YMEHHE JAeNaTh NPUKHUIKY, BBHIMOJIHATH MPUOIMKEHHBIC
BBIUHCJICHHSI, OLIEHUBATh UYWCJIOBBIE BBIpAXEHHS, PabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMBIE OOYYarOIIUMCS MHOXECTBa HATypPaJbHBIX, IICIIBIX,
pallMOHANBHBIX ¥ JIEHCTBUTEIBHBIX  YHUCEN  JOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX YHCEN. B KaxJaoM #3 O3TUX MHOXECTB paccMaTpUBAIOTCSA
CBOMCTBEHHBIE €My crenuduueckue 3amadyd W OIepalyu: JIeJCHHE HaIemo,
OTIEpUPOBAHME OCTAaTKaMHW HAa MHOXKECTBE IICNIbIX YHCEeJd, OCOOBbIe CBOWCTBA
paIMOHANIBHBIX M MPPAIMOHATBHBIX YHCEN, apU(PMETHUSCKIE ONEPAIUH, 8 TAKKe
U3BJICUCHUE KOPHS HATYPaJbHOW CTENEHH HA MHOXKECTBE KOMIUIEKCHBIX YHCEI.
bnarogapsi mocienoBaTenbHOMY PACHIMPEHUIO Kpyra HCIOJBb3YEeMbIX YHUCENT U
3HAKOMCTBY C BO3MOKHOCTSIMH WX TPUMEHEHUS JIS PEIICHUs Pa3IuYHbIX 3a71ad
dopmupyeTcsi TpeACTaBICHHE O SAMHCTBE MATEMAaTHKH KaK HayKd W €€ poJiH B
MIOCTPOSHHH MOJIENICH PEaTbHOTO MHpPA, HIMPOKO HCIONB3YIOTCS 0000IIeHUEe U
KOHKPETHU3aIHS.

Jluaust «YpaBHEHHUSI U HEPABEHCTBA» pPEATU3yeTCs Ha MPOTSHIKECHUH BCETO
oOydeHHss Ha YpPOBHE CpEAHEro ooOmero oOpa3oBaHMS, MOCKOJBKY B KaKIOM
pazmene Ilporpammbl MPEemyCMOTPEHO pEUICHHE COOTBETCTBYIONIMX 33aad. B
pe3yibrare OOydYaroliuMecss OBIAIEBAIOT PA3IUYHBIMH METOJAMH  PEIICHHUS
palMoOHANbHBIX, HUPPAIMOHANBHBIX, IMOKA3aTeIbHBIX, JIOTAPUPMUYCCKUX |
TPUTOHOMETPHUYECKUX ypPaBHEHUW, HEPaBEHCTB W CHUCTEM, a TakkKe 3ajad,
colepkammx mapameTpbl. [lomydeHHBIE YMEHHUS IIUPOKO HCIOJNB3YIOTCS TIpU
UCCIIeIOBaHNH (YHKIUK C TIOMOIIBIO TPOU3BOTHOM, MPH PEIICHUN MPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJECHUE HauOOJBIINX U HAUMEHBIIUX 3HAYEHUN (YHKIIHU.
JlanHast copepkarenbHasi IMHUS BKIIOYAeT B ce0s Takke (OpMUPOBAHUE YMEHUMN
BBIMIOJHATH  pacu€rtel 1o  (QopmyiaMm, MpeoOpa3oBaHUS  pallMOHAIbHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKCHUM, a TAKXKE BBIPAKCHUU,
CoJlepKallluX CTeleHu M Jjorapudmbl. brarogaps u3yueHuro anreOpandecKkoro
Marepruajia  IPOUCXOAWT  JAJbHEUIIEEe  Pa3BUTHE  ANTOPUTMHYECKOTO U
aOCTPaKTHOTO MBIIUICHUS OOYy4aromuXxcs, (OPMUPYIOTCS HABBIKH JETyKTUBHBIX
paccyxaeHuil, pabOTl C  CHUMBOJIBHBIMM  (OpMaMu,  IpeACTaBICHUS
3aKOHOMEPHOCTEN M 3aBUCHUMOCTEHl B BHJIE€ PABEHCTB M HEPABEHCTB. Anredpa
npegiaraeT 3(QQPEKTUBHbIE HHCTPYMEHTBHl Ui PEIIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HAIJSAIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
SI3bIKA HAYKU.

ConepxarenpHo-MeTOoMYecKass JUHUS «DyHKIUM U TpaduKW» TECHO
nepernaeTaeTcs ¢ IPYTMMM JIMHUSAMU y4e€OHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a0aET MOCIEA0BATEIBHOCTh U3YUYEeHHs MaTepuaia. M3yueHne cTeneHHou,
MOKa3aTeIbHOM, JIOTApU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIHM, UX CBOWCTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUIMU 7S PEIICHHUs 3a7ad U3 APYrHX y4eOHbIX
IIPEIMETOB U PEAJIBHON KU3HHM TECHO CBA3aHO KaK ¢ MaTEMaTUYECKUM aHAIU30M,
TaK U C pELICHHEM ypaBHEHUN U HepaBeHCTB. lIpu 3TOM Oo0iblIOE BHUMaHME
ynensieTcs: GopMHpOBaHUIO YMEHHUS BBIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMH BEJIMYMHAMHU, HCCIENOBATh MOJIY4YEHHbIE (YHKIHH, CTPOUTHh HUX
rpaduku. Matepuan 3Toi cojiepKaTebHON JTMHUY HalleJIeH Ha pa3BUTHE YMEHUU
Y HABBIKOB, IIO3BOJIIIOIIMX BBIPAXKATh 3aBUCHUMOCTH MEXIy BEJIMYMHAMH B
paznuuHON (opMe: aHATUTUUYECKOM, rpaduyeckoi u cioBecHoi. Ero msyuenwue
CHOCOOCTBYET pa3BUTHIO aJTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIEHNIO M KOHKPETU3AINH, UCTIOTH30BAHUIO AaHAIOTHA.

CopnepxxarenpHas nuHuA «Hadana MareMarndeckoro aHaiau3a» IO3BOJISET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTU4ECKUX, TaK W NMPUKIAIHBIX 3a7ad,
JOCTYMHBIX OOYyYarOIKUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTH CTPOUTH
rpauky CIOXHBIX (PYHKIMHA, ONPENeNiaTb HMX HAWOOJIbIIME W HAaWMEHBIINE
3HAYEHUsI, BBIYUCIATH IUIOMIAAd (GUTYp U OOBEMBI TeJ, HaXOAUTh CKOPOCTH U
YCKOpPEHMsS IIpoleccoB. JlaHHas colep:KaresbHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH IIOCTPOEHUSI MaTeMaTH4ECKUX MOJENEH peajbHbIX CHUTYalUH,
IIO3BOJIIET HAXOAWTh HAWIyYIlee pEUIeHWEe B MPUKIAAHBIX, B TOM YHCIIE
COIIMAJIbHO-9)KOHOMHUYECKHUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBaMHU MaTe€MaTU4YeCKOIro
aHaJl3a CIOCOOCTBYET pa3BUTHIO AOCTPAKTHOrO, (OpMaibHO-JIOTMYECKOTO U
KpPEaTUBHOTO MBbIIICHUS, (OPMUPOBAHUIO YMEHHMH pacloO3HABaTh IPOSIBICHUSA
3aKOHOB MaTEMaTHKU B HayKe, TEXHMKE M HCKyccTBe. OOydaromuecs y3HaKT O



BBLAAIOLIMXCSl pe3ysbTaTaX, IOJYYEHHBIX B XOJ€ PAa3BUTHA MaTEMaTHKH Kak
HAyKH, U 00 UX aBTOpPaXx.

CopeprxarenbHO-MeTOANYECKasl TUHUSA «MHOXKeCTBa U JIOTHMKa» BKIIIOYAET B
ce0si DJIEMEHTbl TEOPUM MHOXKECTB W MATEMAaTHYECKOM JIOTMKUA. TeopeTHko-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KypC IIKOJIBHON MaTeMaTHKU
U TIpeiaraloT Han0oJiee YHUBEPCATbHBIM SI3BIK, OOBEIUHSIONINN BCE pa3eibl
MaTeMaTUKM M €€ MPWIOKEHUN, OHM CBS3bIBAIOT pa3HbIE MaTEMaTUYECKUE
JUCUUIUIMHBL W WX TMPWIOKEHUs B eauHoe 1enoe. [losTomy BaxkHO naTh
BO3MOXKHOCTh OOYy4aroleMycss TOHUMATh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOM MaTE€MaTWKH W HCIOJb30BaTh €ro JJi BbIPAKEHUS CBOMX MBICIIEH.
JlpyruM Ba)XHbIM [PU3HAKOM MAaTEMaTUKH KakK HayKd CJIeAyeT IpU3HATh
CBOMCTBEHHYIO €W CTpOrocTb OOOCHOBAaHWW U CIIEJOBAHUE OIPEACIEHHBIM
npaBujaM  MOCTPOCHMS  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  3JEMEHTaMHU
MaTEMaTUYECKOM JIOTUKH CIHOCOOCTBYET PAa3BUTHUIO JIOTMYECKOTO MBIILIECHUS
00y4aromuxcsi, TO3BOJSET UM CTPOUTH CBOM PACCYXJACHHUS Ha OCHOBE JIOTUYECKHX
npaBuil, GOPMUPYET HABBIKM KPUTUYECKOTO MBIIILICHUSI.

B yue6HOM Kkypce «Anrebpa u Hayajla MaTeMAaTUYECKOTO aHAIN3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYE€CKOTO MOJICTUPOBAHMS, KOTOPBIE MPU3BaHbI
crocoO0CTBOBaTh (HOPMHUPOBAHUIO HABBIKOB IOCTPOEHUS MOJENeN peabHBIX
CUTyallud, MCCIEJOBAaHUS JTUX MOJENeHd C IOMOIIBI0 ammnapara airedopsl u
MaTEMaTUYECKOro aHajM3a, MHTEpIpPETAlMd MOJYYEHHBIX pe3yJbTaToB. Takue
3a/1aHMsl BIUIETEHBI B KAXKIbIN U3 Pa3/ieJIOB IPOrPaMMBbl, TOCKOJIbKY BEChH MaTepHal
y4eOHOro Kypca HIMPOKO HCIOJIb3YeTCs JJIA peuieHus MpUKIaAHbIX 3anad. [lpu
pelIeHUH  pealbHbIX  NPAKTUYECKUX  3aJad  oOydyarolmuecs  pa3BUBAIOT
HAOJI0JaTEIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, abCcTparupoBaThes,
WCIIOJIb30BaTh  AHAJOTHI0, 0000maTh W  KOHKPETH3UPOBATh  MPOOJIEMY.
HestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB pEHICHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTCs B MpoIlecce U3yUYeHUsI BCEX TeM yueOHOro Kypca «Anredpa u Hayania
MaTEMaTUYECKOrO aHaJIU3a».

Ha wusyuyenme yueOHOro kypca «Anrebpa ¥ Hayana MaTeMaTUYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COJEPXKXAHHME OBYUYEHUA
10 KJTACC

Yucaa v BIYMCICHUSA

Pannonansubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOH, MPOIEHTHI,
OeckoHeuHble Mnepuoanueckue Apodu. [lpumenenue npoOeld W TPOLIEHTOB st
peLIEeHUs NPUKIAAHBIX 3a7a4 U3 Pa3JINYHbIX OTPACIEH 3HAHUW U PEaJIbHOM KU3HMU.

JelictBuTenpHble  4uciia. PanuoHanbHBIE W UPPAUMOHAIBHBIE YHUCITA.
ApudpmeTnueckue  onepaluu € JACUCTBUTEIbHBIMU  4YUCIaMHd.  Moayinb
JEUCTBUTEIHLHOTO YHUCHAa U ero cBoicTBa. [IpuOnmkE€HHbIE BHIYMCICHUS, TPAaBUIIa
OKpYTJICHHUS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ 1enbiM nokazareneM. buHoM Herotona. Hcnosb3oBanue
MOJXOAIICH (POPMBI 3aIUCH IEUCTBUTEIBHBIX YMCEN AJISl PEIICHUS TPAKTUYECKUX
3aJ1a4y ¥ NpPECTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOMCTBA.

CreneHp C palMOHAJBbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIBHBIM IOKA3aTEIJIEM.

Jlorapudm uymcma. CpoiictBa norapudma. JlecaTuuHble W HaTypasbHbIE
JoTapu(MBbI.

CuHyC, KOCHUHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC,
apKKOCUHYC M ApKTAaHIE€HC YMCJIOBOTO apryMEHTA.

YpaBHeHMs U HEpaBeHCTBA

ToxaecTBa © TOXKAECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCUIIBbHBIE YpaBHEHUSI W ypaBHEHHs-CleACTBUA. HepaBeHCTBO,
pELIECHNE HEPABEHCTBA.

OCHOBHBIE METO/bI PEHICHUSI LEbIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUH U
HEPABEHCTB. MHOrOWIEHbl OT OJHOW IIEpEMEHHOW. JleneHue MHOrowieHa Ha
MHOIO4YJIEH C ocTtatkoM. Teopema be3dy. MHorouneHsl ¢  LeNbIMH
kodpdunmnentamu. Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUMN, COIEPKAIIMX CTENIEHU U KOPHH.

HppauroHanbHble YpaBHEHMUSI. OcCHOBHBIE METO/IbI peLIeHus
UPPALMOHAJIBHBIX YPAaBHEHUM.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJIbl PEIICHUS IMOKA3aTEIbHBIX

YPaBHCHUU.

[IpeoOpa3zoBaHue BbIpaXXEHH, COAEPKALTUX JTOTapu(MBbI.

Jlorapupmuueckne YPaBHEHHS. OcHoOBHBIE METO/IbI peLIeHUs
Jorapu(pMUYECKIX ypaBHECHUH.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUECKUX BbIpaKeHUH. PelieHre TpuroHoMeTpuieckux ypaBHEHUH.



Pemienne cucreM nMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHUI. OnpenenuTenb MaTpuilbl 2X2, €ro TreoMETPUYECKUH CMBICI H
CBOMCTBA, BBIUMCIEHUE €r0 3HAUYCHHs, IPUMEHEHUE OINPEACIIUTENS I pPEeLIEHUs
CHUCTEMBl JIMHEMHBIX YypaBHEHUM. PelleHue NpUKIAIHBIX 33a[a4 C NOMOILIBIO
CHCTEMBl JIMHEMHBIX ypaBHeHUW. lccienoBaHue IIOCTPOEHHOW MOJEIU C
IIOMOILIBIO MATPHUI] U OTIPEIEIUTEIIEN.

[TocTpoeHne MaTeMaTUYECKUX MOJEJIEH PEANbHOM CHUTYyald C IOMOIIBIO
YpPaBHEHU W HEpaBEeHCTB. lIpuMeHeHHE ypaBHEHUN M HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3a7ady M 3aJad M3 pa3IMyHbIX O00JacTel HayKu M peanbHOU
KU3HU.

DOyHKIUN U TPAPUKH

Oynkuus, crnocoObl 3aganus (yHKIUU. B3aumHO o00paTHbIe (QYHKIHH.
Komnosunus ¢ynkuuit. 'padux dyHkmu. DnemeHTapHbIE MNpeoOpa3oBaHUs
rpa¢uKoB GYyHKIUH.

OObnacTh ompeneiaeHuss U MHOXECTBO 3HaueHUil Qynkuuu. Hymm Qyskumu.
[TpomexyTku 3HaKOMOCTOSHCTBA. YETHBIE U Heu€THBIe (yHKIUH. [lepuoanueckue
dbyaknun. [IpoMexyTkn MOHOTOHHOCTH (YHKIIUA. MakKCUMyMbl U MHHUMYMBI
¢dbynkuuu. Hanbospliiee 1 HauMeHblee 3HauyeHus: QyHKIIMY Ha IPOMEXKYTKE.

Jluneiinasi, KBaJpaThyHas W ApOOHO-TMHEWHas (QYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBaHHE U TOCTPOCHUE UX TPAPHUKOB.

CrenenHast QpyHKIMS C HATypalbHBIM U IEJbIM MOKa3zarenaeMm. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpaduK KOpHS N-OM CTENeHM Kak (PYHKIHUM OOpaTHOMU
CTEIEHU C HATYpPaJIbHBIM ITOKA3aTEJIEM.

[TokazatenbHast u Jjorapupmuyeckas (yHKIUHA, UX CBOWCTBA M Tpadukwu.
Hcnonp3oBanue rpadukoB GyHKIUN A peLICHUS] YpaBHEHUIA.

TpuronomeTpruyeckass OKpPYKHOCTb, OIPEACIIEHHE TPUTOHOMETPUYECKHUX
(GyHKUUNA YUCIOBOIO apryMEHTA.

QOYHKIMOHAIBHBIE 3aBUCHMOCTH B PEANBHBIX IPOLECCAX U SBICHUSX.
['paduku peabHbIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4ecKOro aHajan3a

[TocienoBaTenbHOCTH, CHOCOOBI 3amaHUsl IIOCJIEAOBATEILHOCTEH. MeTon
MaTeMaTH4ECKON UHIYKLIHH. MoOHOTOHHBIE " OTPaHUYECHHBIC
MOCJIEA0BATENBLHOCTU. VICTOpUS BO3ZHMKHOBEHUS MAaTEMaTUYECKOTO aHalIu3a Kak
aHalm3a OECKOHEUYHO MAaJIBbIX.

ApudmeTrnueckast 1 reOMETpHUEcKas Mporpeccuu. beckoHeuHo yObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOUIEH reoMEeTpHUECKOn
nporpeccuu. JIMHENHbIA U SKCIIOHEHIIMAIIBHBIN pocT. Yncno e. Dopmyia CII0KHBIX
NpoleHTOB. Mcrnosib30BaHWE TPOTrPEecCHH U PEIICHUS pealbHbIX —3aaad
IIPUKJIATHOTO XapakTepa.



HemnpepsiBHble GyHKIME W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpaduxoB ¢yHkiuii. CBolicTBa (QYHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meroa
VMHTEPBAJIOB [UIl PELICHUS HEPABEHCTB. l[IprMeHEeHHMe CBOWCTB HENPEPBIBHBIX
(GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BrOpas npousBoaHble GyHKIMU. Onpenenenne, reOMeTpUUECKUi U
(bu3znyecKuil CMBICT MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOU K rpa@uKy (QyHKIHH.

[TpousBogubie  anmeMeHTapHbiX  ¢yHkiui.  [IpousBomHas  cyMMBl,
IIPOU3BENIEHNUS, YACTHOTO U KOMITO3ULIUU (PYHKIIHIA.

MHoskecTBa M JIOTHKA

MHOXeCTBO, OIlepaly HaJ MHOXKECTBAMM M HMX CBOWCTBA. Jlnarpammsl
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXKECTBEHHOTO amnmapara s
ONMCAaHMs PEANBHBIX NPOLECCOB WM SABJICHWUM, IPU PELICHWM 3a7a4 W3 JAPYIuX
y4€OHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTEMaTHYECKOro OOBEKTa, CIEACTBHE,
JI0Ka3aTEIbCTBO, PABHOCHIIBHBIE YPAaBHEHMUS.

11 KJTACC

Yucaa v BIYMCICHUSA

Harypanbhbie u nensle yucna. [IpumeHeHne Npu3HAKOB NEIUMOCTH LIENBIX
yuces, HauOoybmuik oOuui nenutens (nanee — HOJl) m HamMeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o moay:nto, anroputma EBkinaa uist pemeHus
3a7a4 B LIEJIBIX YUCIIAX.

Komrmnekcaple uuncna. AnreOpanmdeckas W TPUTOHOMETpUYECKas (HOpMbI
3aMUCH KOMIUIEKCHOTO 4YHcia. Apu(MeTHYeCKHE OIepaludd ¢ KOMIUIEKCHBIMU
yucinamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHn u3 KOMIUIEKCHOTO uuchia. [Ipumenenue
KOMITJIEKCHBIX YMCETT IS PENICHHs] (PU3NUECKUX U TEOMETPUICCKUX 3a71a4.

YpaBHeHMs U HEPaBeHCTBA

CucrteMa ¥ COBOKYNIHOCTb YpPaBHEHHM M HEPABEHCTB. PaBHOCUIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO0op  KOpHEH  TPUTOHOMETPUYECKUX  YPAaBHEHHM C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PerieHre TpuroHoMeTpuIeCKuX HEPABEHCTB.

OCHOBHBIE METOJBl PEIICHUS TMOKAa3aTeNbHbIX U  JIOrapUPMUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJbI PEIICHUSI CUCTEM M COBOKYIHOCTEH palMOHAIbHBIX,
UPPAMOHATBHBIX, TOKA3aTEIBHBIX U JOTaPU(PMUUECKUX YPABHCHHM.

VYpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C TapaMETPaMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3aJad M 3aJad U3 PazIUYHbIX OO0JacTell HayKu MU peajbHOU
YKU3HH, HHTEPIPETALMS OJYyYEHHBIX PE3YyIbTaTOB.

DyHKUMH U TPaPUKH

I'paduk kommosunuu GyHkIUA. ['eoMerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronometpuyeckue GyHKIIUHN, UX CBOWCTBA U TPapUKH.

['padrueckne mMeronpl pelieHHs ypaBHEHHM M HepaBeHCTB. ['paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN JUIsi HMCCIEIOBAaHUS TMPOIECCOB U
3aBHCHMOCTEH, KOTOpPhIE€ BO3HUKAIOT MPH PEIICHUU 3aad U3 APYTUX y4eOHbIX
MPEIMETOB U PEAIBHOMN KU3HU.

Hauyaja MaTeMaTH4eCcKOro aHajn3a

[IpumeHeHre Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMII HA MOHOTOHHOCTh U
KCTpeMyMbl.  Haxokaenume  HamOONbIIET0O M HAMMEHbBLIET0  3HAYCHUU
HENpephIBHON (YHKIIMH Ha OTPE3KeE.

[IpumMeHeHrne NpPOM3BOMHOM ISl HAXOXKICHHS HAWIy4ylIero peleHus B
NPUKIAIHBIX 3aJadax, [JIsl ONpPEAEJTEHUS CKOPOCTH M YCKOPEHHUs Mpolecca,
3a1aHHOTO (DOPMYJION WU TpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHkuuid. [IpaBuna HaxoxaeHUS TEpBOOOPA3HBIX.

HNnTerpai. I'eomeTpuueckui CMBICII VHTErpala. Brruncnenne
onpeae€éHHoro uuTerpaia mno gpopmyne Herotona-JIeibnuna.

[IpumeHeHue wHTErpana s HAXOXKIEHUs IUIOWAAeH MIockux ¢Guryp u
00BEMOB reOMETPUUECKHX TEJL.

[Tpumepsr pemennii nuddepeHInanbHBIX ypaBHEHUH. MareMaTudeckoe
MOJICIMPOBAHUE PEANbHBIX IMPOLIECCOB C TOMOIIBI AuddepeHnaIbHbIX
YPaBHCHUU.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHI

JIMYHOCTHBIE PE3YJBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(OpPMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMKA 00YYaIOIerocsi Kak aKkTUBHOTO U
OTBETCTBEHHOTO  WJi€HAa  POCCHUHCKOr0  OOIIecTBa,  MpEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
NpoIeAYp TPaKIAHCKOro o0OIIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMeHHue
B3aMMOJIEUCTBOBATh C COLIMAIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUUM C HX
(GYHKIUSMU 1 Ha3HAUYCHUEM;

2) IaTPHMOTHYECKOr0 BOCIIUTAHMA:

c(hOpMUPOBAHHOCTh POCCUMUCKON TPa)KIAHCKOM HIEHTUYHOCTH, YBAXKEHUS K
MPOIIOMY M HACTOSILIEMY POCCHUHCKOW MAaTEMATHUKH, EHHOCTHOE OTHOIIECHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MAaTEMAaTUYECKOU IIKOJIBI,
UCIIONb30BaHUE DJTHUX JOCTIKEHHUH B JApPYTrUX HayKax, TEXHOJOTHsX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUIMCKOr0O Hapoja, chOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KCHUNM HAyKM M JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOIO BKJIa/Ia B MOCTPOCHHUE YCTOMUYHUBOTO OyAYyLIEro;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a7a4, PEUICHUH, pacCy ACHUI, BOCOPUUMYHUBOCTD
K MaTeMaTHYE€CKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3u4eCcKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTH4YeCKUE 3HAHUS B
MHTEpecax 3J10pOBOro U 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0pPOBBIO (3I0pOBOE MHUTaHWE, COATAaHCHUPOBAHHBIA PEKUM 3aHATUNA U
OTZIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PM3MUYECKOE COBEPLICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTBIO;

6) TPy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IIEHHOCTH TPYAOTIIO0Us, HHTEpec K
paznuuHbiM  chepam  MpodecCHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBHIOOP
Oynymei mnpodeccur U peann30BbIBATH COOCTBEHHBIE KU3HEHHbBIEC ILIAHBI,



TOTOBHOCTb U CHOCOOHOCTh K  MareMaTHMYeCcKOMy  OOpa3oBaHHMIO U
caM000Opa30BaHMI0O HA MPOTSHKEHWH BCEW JKU3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHYECKHUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH;

7) 3K0J10TMYeCKOr0 BOCTIMTAHHUS:

c(OpPMUPOBAHHOCTh  HKOJIOTMYECKON  KyJIbTYypbl, IOHMMAHHUE BIUSHUA
COLIMATIBHO-D)KOHOMHUYECKUX IPOLECCOB HA COCTOSIHUE MPUPOJHOW M COLUAIBHON
Cpelibl, 0CO3HaHKE II100AIBLHOI0 XapaKTepa SKOJIOTNYECKUX MPOoOieM, OpUEHTALMS
Ha TPUMEHEHHE MAaTeMaTHUYeCKUX 3HaHMM i1 peleHus 3axad B o0JacTu
OKpY)Karolled cpeapl, IUIAaHWPOBAHWE IIOCTYIIKOB M OLEHKHM HX BO3MOMKHBIX
HOCJIEACTBUM ISl OKPYIKAIOLIEH Cpebl;

8) neHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAayKd U OOIIECTBEHHOM  NPAKTUKW, IOHUMaHHE
MaTEMaTHYECKONM HayKM Kak c@epbl 4YeIOBEUECKOH MAESITENbHOCTH, ITaloB €€
pa3BUTHS M 3HAYUMOCTH JUIA pPa3BUTUS LMBWIN3ALMH, OBJIAJICHUE S3BIKOM
MaT€MaTUKM ¥ MaTeMaTU4YeCKOW KYJbTypOM KakK CpEACTBOM IIO3HAaHUA MHpA,
TOTOBHOCTh OCYILECTBIIATh IPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESITEIbHOCTD
WHAMBUYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

ba3oBble Jlornyeckue JeicTBus:

BBISIBISITh M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKKM MaTE€MaTHYECKHX
OOBEKTOB, IMOHATHHA, OTHOLIEHUH MEXAy MOHATHAMH, (OpPMYJIUPOBATH
oInpezesieHUs MOHATUM, YCTAaHABIIMBATh CYLIECTBEHHBIN MPU3HAK KiIaccu(UKaluH,
OCHOBaHUS AJi1 0000IIEHUS U CPAaBHEHUS, KPUTEPUH MPOBOUMOTO aHAJIH3a;

BOCIIPUHUMATh,  (OPMYyIUPOBaTb U  MPEoOpa3oBBIBATH  CYXKICHUS:
yTBEpIUTENbHbIE U OTPUIIATENbHbIE, €IUHIUYHbIEC, YACTHBIE U 00IIKE, YCIOBHEIE,

BBISBIIATH MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTHUBOPEYUS
B (pakTax, JaHHBIX, HAOIIOAECHUAX W YTBEPKACHUAX, IpeularaTb KpUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUMH;

JenaTh BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
VHIYKTUBHBIX YMO3aKJIFOUCHHM, YMO3aKJIIOUCHHH 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(mpsiMbIE€ U OT MMPOTUBHOI'0), BEICTPAaUBaTh apryMEHTALIMIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>K/ICHHUS U BBIBOIBL;

BbIOMpaTh crmoco0 pemieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BapMAHTOB  pELICHUs, BbIOMpaTh Hambojee  MOAXOAAIMH ¢ y4ETOM
CaMOCTOSITENIbHO BbIJICJIEHHBIX KPUTEPUEB).



Ba3oBble nccienoBarebcKkue 1eiicTBUA:

UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH THUIMOTE3y, apTyMEHTHPOBATH
CBOIO TIO3HIINIO, MHECHUE;

IPOBOJAUTH CAMOCTOSTENIBHO CIUTAHUPOBAHHBIN AKCIEPUMEHT, UCCIICJOBAHHE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00beKTa, SIBJICHUSI, IpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SBICHUSMH, MPOIIECCAMU;

CaMOCTOSITENILHO (OPMYyTUPOBaTH OOOOIIEHUSI W BBIBOJBI MO pe3yibTaTaM
NPOBEAEHHOTO  HAONIOACHMS, WCCICAOBaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJOB U 0000ICHUI;

IPOTHO3UPOBATh BO3MOXHOE pa3BUTHE IMpoOLlecca, a TaKkKe BbIABUTATD
MPEJIMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undpopmanmeii:

BBISBJIATH Je(UIUTH MHPOPMAIIUH, JAHHBIX, HEOOXOIUMBIX NJIsi OTBETa HA
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh MH(POPMAILIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CUCTEeMAaTH3UPOBAaTh W WHTEPIPETHPOBATH WH(GOPMAIIMIO PA3TUYHBIX BHUAOB H
¢dbopM TpeCTaBICHNUS;

CTPYKTYypUpOBaTh HMH(OpPMAILIMIO, MPEACTABIATh €€ B PA3NUUYHBIX (opMax,
WLTIOCTPUPOBATH rpapuuecKH;

OIICHUBATH HaIEKHOCTD uHpOpMaIUn o CaMOCTOSITEIIEHO
c(hOpMYIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBIE YHUBeEpPCAJIbHbIE Y4eOHbIE AeiCTBUS

OoOmenmne:

BOCIIPMHUMATh U (GOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
1easIMu  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M TMHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAYy pEIICHUS 3a7ayd,
KOMMEHTHUPOBATH MOJTYYEHHBIN pe3ybTarT;

B X0JI€ OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAa€MOW TEMHI,
npoOJjieMbl, pelraeMoil 3ajayd, BBICKA3bIBATh HJEH, HalleJIEHHbIE Ha ITOMCK
pEelIeHUs, COIMOCTaBIISITh CBOU CYXIEHUS C CYXKICHUSIMU JPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO IMO3UIINNA, B KOPPEKTHOU (opme
bopMyIUpOBaTh PA3HOIIIACHS, CBOU BO3PAKECHUS;

MPECTABIATh PE3YJIbTAThl PELICHUs 3a/1aud, YKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpPATh (opMaT BBICTYIUIEHUS € Y4€TOM 3ajaad
MPE3EHTAIlUN U 0COOEHHOCTEH ayIUTOPHHU.

PerynsiTuBHbIE YHHBepcaJbHbIE Y4eOHbIe NeiCTBUSA



Camoopranusanmus:

COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIICHUs C
y4€TOM UMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHUPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHHUI ¢ y4ETOM HOBOM MH(OPMAIINH.

CaMOKOHTPOJIb, IMOIHOHAILHBIH HHTEJLIEKT:

BIAJCTh HABBIKAMHM  IIO3HABATENbHOW  pediekcmr KaKk  OCO3HAHUS
COBEPIIIAEMBIX JICHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIHTATOB, BIAJICThH
crocobaMy CaMOTIPOBEPKH, CaMOKOHTPOJS TMpollecca M pe3ysibTaTa PeIIeHUs
MaTeMaTHYeCKOH 3aa4u;

NPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH MPH PEIICHUH 3a/1a4H,
BHOCHUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JTAHHBIX,
HaWJIEHHBIX OIMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE Pe3ybTaTa IEeTU U YCIOBUAM, OOBSCHATH TPUUUHBI
JOCTHKCHUS WJIM HEJOCTHUKCHHSI Pe3yIbTaTOB JEATEIBHOCTH, HAXOIUTh OIIUOKY,
JaBaTh OIEHKY MIPHUOOPETEHHOMY OTIBITY.

CoBMmecTHAasI 1eATEJIbHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATbHON
paboTel TpH pemieHWH Y4eOHBIX 3a7ad, TNPUHAMATh IEJb COBMECTHOM
JeSITEIIbHOCTH, TUTAHUPOBATh OPTaHU3aIMI0 COBMECTHOW palOTHI, pachpenensiTh
BUIIBI paboOT, JIOrOBApUBATHCH, OOCYX IaTh TMPOIECC U PE3ydbTaT pabOoThI,
0000111aTh MHEHUS HECKOIBKHX JTIOAEH;

y4acCTBOBaTh B TPYIIOBBIX (hopmax paboThl (0OCykAeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYpMBI» H WHBIC), BBHINOTHATH CBOIO YacTh pabOThl U
KOOPAMHHUPOBATh CBOM JEHCTBUS C JAPYTUMHU YICHAMH KOMAaHIbI, OIICHUBATH
KaueCTBO CBOETO BKJAJa B OOIMIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
YY9aCTHUKAMHU B3aUMOJICHUCTBHSI.

INPEAMETHBIE PE3YJIBTATDBI

K koniy obOyuenuss B 10 kJjacce oOy4arOIIMICSd MOJYYUT CIIECAYIOIIHNE
IpeIMETHbIE PE3YJIbTaThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «Anrebpa u Hayajla MaTeMaTUYECKOTO aHATTN3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OIEpUPOBaTh MOHATUSIMU: PALMOHAIBHOE YHUCIO, OECKOHeYHas
nepuognyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHATILHOE YHCIO, MHOXECTBa
PALMOHANIBHBIX U AEHCTBUTENBHBIX YMCEI, MOAYJIb JEUCTBUTEIBHOIO YNCIIA;

OPUMEHATH JPoOW ¥ TIPOIEHTHI [JI PEIICHWS MNPUKIAIHBIX 3a7ad H3
Pa3IMYHBIX OTPACJIEN 3HAHUU U PEATTbHOU KU3HU;

NPUMEHSTH NPUOIKEHHBIE BBIUMCICHUS, IPABUIIA OKPYTIIEHUS, MPUKUIKY U
OLIEHKY pPE€3yJIbTaTa BIYUCICHU;



CBOOOZHO ONEpUPOBATh MOHITHEM: CTENEHb C LEJbIM IOKa3aTeleM,
UCIOJIB30BaTh MOAXOIAILYI0 (POPMY 3alUCH EHCTBUTEIBHBIX YUCEN TSl PEIICHUs
IIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX;

CBOOOJHO ONEpPUPOBATH MOHATHEM: APUPMETUUECKUN KOPEHb HATYpPaJIbHOU
CTEIICHU;

CBOOOJTHO OIIEPUPOBATH MOHATHEM: CTENEHb C PALlMOHAIBHBIM [TOKA3ATENIEM;

CBOOOMHO OINEPUPOBATh MOHATUSAMU: JorapudmM dHCIa, IECATUYHBIE H
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOOZHO ONEpPUPOBATh MOHITUSIMM: CUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC
YKMCIIOBOTO apTyMEHTA;

ONEepPUPOBATh NMOHATUAMH: APKCHHYC, aPKKOCUHYC M apKTaHI'€HC YHMCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOZHO ONEpPUPOBATH MOHATHAMH: TOXKAECTBO, YPAaBHEHUE, HEPABEHCTBO,
PABHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCHUIIBHBIE HEPABEHCTBA,

OPUMEHATHh pa3IMYHbIE METOJbl pPEIICHUsS pPAalMOHAIBHBIX U JApPOOHO-
palOHAJIBHBIX YPaBHEHWM, IPUMEHATH METOJ HWHTEPBAIOB Uil PELICHUs
HEPABEHCTB;

CBOOOZHO OINEpPUPOBATh MOHATUSMU: MHOIOYJIEH OT OJHOW NEPEMEHHOI,
MHOTOYJIEH C IedbMH KO3(h(dULIMEHTaMH, KOPHH MHOTOYJIEHAa, MPUMEHSThH
JI€JIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a/1a4;

CBOOOZHO ONEpUpPOBaTh MOHATHSAMM: CHUCTEMA JIMHEWHBIX YpaBHEHUI,
MaTpuLa, ONPENEIUTENb MATpULbl 2 X 2 U €ro IeOMETPUYECKUH CMBICI,
WCIIOJI30BaTh CBOMCTBA ONpENEHAUTENs 2 X 2 Juisl BBIYMCIEHUS €ro 3HAYCHUS,
IIPUMEHSTh ONPEACIIMTENN Ul PELICHHUs CUCTEMbl JIMHEHWHBIX YPAaBHEHMWU,
MOJEJINPOBATh PEAIBHBIE CUTYAallUH C IOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHEHUH,
UCCJIENOBATh IIOCTPOEHHBIE MOJEIM C IIOMOIUBID MAaTpUIl U ONPEIACIUTEIIEH,
WHTEPIIPETUPOBATH ITOJyYEHHBIN PE3yJIbTAT;

UCIIONIb30BAaTh CBOWCTBA JIEHCTBUH C KOPHSAMU JJs MpeoOpa3oBaHUS
BBIPAKEHNH;

BBINOJIHATH IPe0Opa30BaHUs YUCIOBBIX BBIPAXKEHUN, COJIEPIKAILMX CTEIIEHH C
palMOHAIBHBIM [TOKA3aTEIIEM;

UCIIOJIb30BaTh CBONCTBA aorapudmoB TUIS npeobpazoBaHus
Jorapu(pMUUECKUX BBIPAKECHUH;

CBOOOZHO ONEPUPOBATh NOHATUAMU: HpPPALMOHAJIbHBIC, [MOKA3aTEIbHbIE U
Jorapu(pMHUECKHEe YpPaBHEHUS, HAXOAUTh UX PELIECHUS C IIOMOIIbIO PaBHOCUIIBHBIX
NIEPEXO0B WIIA OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUECKUEe (HOPMYIIbI sl IPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOZHO OINEpPUPOBaTH TMOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OPUMEHATh HeoOXoaumble  (OpMyJbl  JUIsl  PEIIEHHs OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPAaBHEHMUI;

MOJICJIMPOBATh pealibHble CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
BBIPQXXEHUS, YypaBHEHHUS, HEPABEHCTBA IO YCJOBHMIO 3aJayH, MCCIEIOBATh
IOCTPOEHHBIE MOJIEIIN C MCIIOJIb30BAHUEM alllapara ajareopsl.

DyHKUMH U TPaPuKu:

CBOOOZHO ONEPUPOBATH MOHATUAMU: (QYHKIUS, CIOCOOBI 3aaHusl QYyHKIUH,
B3aMMHO OOpaTHble (GYHKIUH, KOMOO3UIMSA (yHKUMHA, TpapuK QyHKIHH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPeoOpa3oBanHus rpaduKoB PyHKINIH;

CBOOOZHO ONEpPUPOBATh NMOHATUSAMM: OOJIACTH OINPEAEICHUS U MHOMXECTBO
3HaYeHUN PYHKIMH, HYyJIU QYHKIUH, TIPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOZHO OMNEpUPOBATH TMOHATUSAMHU: UYETHBIE W HEYETHbIE (YHKIUH,
nepuoanueckre QyHKINU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMbl (DyHKIMM, HaumOoJblllee M HaUMEHbIlee 3HaueHue (yHKUMU Ha
IPOMEXKYTKE;

CBOOOJHO ONEpPUPOBATh NOHIATUSAMMU: CTENEHHAs (YHKIUS C HATYPAJIbHBIM U
LENbIM TOKa3zaTeiaeM, rpapuK CTENeHHOW (YHKIMH C HATYpPaJbHBIM U LEJIbIM
nokasaresnemM, rpa@uk KOpHS n-0il CTeNeHM Kak (PYHKIHMHM OOpaTHOM CTENeHU ¢
HaTypaJIbHbIM [10Ka3aTeleM;

OIEpUpPOBaTh MOHATUSAMM: JIMHEHHAs, KBaJpaTu4yHas U JpOOHO-TMHEWHas
(YHKIMH, BBIIOJHATh 3JIEMEHTAPHOE UCCIIET0BAHUE U IOCTPOEHUE UX TPaPUKOB;

CBOOOZHO OIEpPUPOBATh MOHATUSMU: IOKa3aTelbHas M Jorapudmuueckas
(GyHKIIMM, UX CBOMCTBa M TpauKd, UCHOIb30BaTh UX TpaUKu A pEIIeHUs
YPaBHECHUM;

CBOOOZHO ONEpPUPOBAaTh MOHSATUSIMM: TPUTOHOMETPUYECKAs OKPYKHOCTD,
orpeziesieHue TPUTOHOMETPUUECKUX (DYHKIIUN YUCIOBOTO apryMEHTa;

UCIIONB30BaTh rpaduku (YyHKUMH JUIs  HCCIEAOBAHUA TPOIECCOB H
3aBHCHMOCTEH NpU pelIeHUH 3a7ad U3 JPYruX y4eOHBIX MPEAMETOB M peajbHOU
KU3HU, BBIpAXXaTh (HOPMYJIaMH 3aBUCUMOCTU MEX]ly BEIMUMHAMY;

Hauaja maTeMaTH4eCKOI0 aHAJIM3a:

CBOOOZHO OMEpUPOBaTh MOHATHIMH: apuUPpMETHUECKas U TeOMETpHUYecKas
nporpeccusi, 06CKOHEUHO yOBbIBAIOIIasi T€OMETpUYECKasi MPOrpeccHsi, TMHEUHBIN 1
HKCIIOHEHLIMAJIBHBIA POCT, (POpMyJia CIOKHBIX IPOLEHTOB, UMETh IIPE/ICTABICHHUE
0 KOHCTaHTE;

UCIOJIb30BaTh IPOIPECCUU AJI PEIICHUs pEeabHbIX 3ajad MPUKIIATHOTO
Xapakrepa;



CBOOOJHO OMEPUPOBATH MOHATHIMHU: TOCIEI0BATENBHOCTD, CIIOCOOBI 3aaHUS
NOCJIEOBATEIBHOCTEH, MOHOTOHHBIE M OIPAaHWYEHHBIE IOCJIEJO0BATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOKIEHUS MATEMATHYECKOrO0 aHalh3a KaKk aHajau3a
OECKOHEUHO MaJbIX;

CBOOOJIHO OMEpUPOBATh TOHSATHSMU: HEMpPEPbIBHbIE (YHKIHMH, TOYKH
pa3pbiBa rpaduka QyHKIIMH, aCUMIOTOTHI rpaduka QyHKIIHNH;

CBOOOZHO OMEpUPOBaTh MOHATHEM: (DYHKLHS, HENpPEphIBHAs Ha OTPE3KE,
MPUMEHSTH CBOMCTBA HENIPEPHIBHBIX QYHKIUN SISl pELISHUs 3a]1ay;

CBOOOJIHO OINEpUpOBaTh TMOHSATHUSIMHU: TIepBasg U BTOpask IPOU3BOIHbBIC
byHKIMY, KacaTenbHas K rpaduky GyHKIUU;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOU3BE/ICHHS, YaCTHOTO U KOMIO3UIIMU
NBYX (DYHKIUH, 3HATH TPOU3BOAHBIC AIIEMEHTAPHBIX (PYHKITUN;

UCIIOJIb30BaTh T€OMETPUYECKUN M (DU3UYECKUN CMBICI MPOU3BOJIHON ISt
pelIeHus 3a1ay.

MHokecTBa M JIOTHKA:

CBOOOJHO  OMEpPUPOBAaTh TMOHATHUSMU: MHOXKECTBO, ONEpalUUd  HaJ
MHOXECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnapar sl ONUCAHUs PEaIbHbIX
MPOLIECCOB U SIBJICHUM, IPU PELICHUH 3aJ1a4 U3 APYTUX yYeOHbIX MPEAMETOB;

CBOOOJHO OMNEpPUPOBATh MOHATUSMU: OIpEAENICHUE, TeOpeMa, ypaBHEHHE-
CJIEJICTBUE, CBOIICTBO MaTeMAaTUYECKOTO 00BEKTA, JOKA3aTEIbCTBO, PABHOCUIILHBIE
YPaBHEHUS U HEPABEHCTBA.

K konmy obOyuenuss B 11 kJjacce oOydaroIIUiics MOJYYUT CIICAYIOIIHNE
IpEeAMETHbIE PE3YJIbTaThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayana MaTeMaTHYECKOrO aHAIIA3ay:

Yuciia ¥ BIYMCICHUSA:

CBOOOJTHO ONEpPUPOBATH MOHATHSAMHU: HATypaJbHOE M LEJO€ YHCIIO,
MHOECTBA HATypaJbHbIX W LIEJBIX YUCEJ, UCIOJIb30BaTh MPU3HAKU JEIUMOCTU
uensix yncen, HOJl u HOK HaTypanbHBIX 4McCel A peleHus 3aa4, IPUMEHATh
anroput™m EBkinna;

CBOOOZHO OIEpPUpPOBaTh TMOHSATHEM OCTaTka IO MOJIYJI0, 3alUChIBATh
HaTypaJIbHbIE YHCJIA B PA3JTMYHBIX TO3UI[MOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJIHO OMNEPUPOBATH MOHATUSIMHU: KOMIUIEKCHOE YHMCIO M MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEACTaBIATh KOMIUICKCHBIE YWClia B aireOpanmdeckol u
TPUTOHOMETPHUUECKOU (hOpME, BBHITIONHATH apU(PMETHICCKUE ONEpaIllui ¢ HUMU U
U300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOZHO OMEpUPOBATh MOHATUSIMH: HpPpALUOHATIbHBIC, MOKa3aTeIbHbIE U
jgorapu(MHUUECKHe HEpPAaBEHCTBA, HAXOAUTh UX PELIEHUS C  TOMOIIBIO
PaBHOCHUJIbHBIX MEPEXOJIOB;

OCYHIECTBJISAITh OTOOpP KOpHEH TMpU pEIIeHUWH TPUTOHOMETPUUYECKOTO
YpaBHEHMUS;

CBOOOJHO ONEPUPOBATH IOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHSATh  HeoOXoawmbie  (HOpPMyNBI T PENICHHWs] OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OTEPUPOBATH MOHATUAMH: CUCTEMAa U COBOKYIMHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI U CUCTEMBI-CIIECIACTBUS, HAXOAUTh PELICHUS
CHCTEMBI U COBOKYITHOCTEUW PAllMOHAIBHBIX, UPPALHOHAIBHBIX, [TOKA3aTEIbHBIX U
JorapuMUYECKUX YpaBHECHUIN 1 HEPABCHCTB;

perarb palOHAIIbHBIE, UppAaLMOHAJIbHBIE, MOKa3aTeJbHBIE,
jJorapupMuUyecKrie U  TPUTOHOMETPUUECKHME YpaBHEHHMS M  HEpPABEHCTBA,
cozepIKaIKe MOYJIU U TapaMeTphI;

MPUMEHSTH TpaduuecKre METObI ) PEIICHNs] YPaBHEHUH M HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ IapaMeTpaMy;

MOJICIMPOBAaTh peajbHblEe CUTyalldd Ha S3bIKE alredpbl, COCTaBJIATh
BBIPDAKEHUS, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBl IO YCIIOBHUIO 3aJadyd,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENM C HCIOJb30BAHUEM ammapara aireOpsl,
VHTEPIPETUPOBATH MTOJTYUYECHHBIN PE3YJIbTAT.

DyHKUMM U TPaPuKu:

CTpOUTh Tpaduku KOMIO3UMUMK (GYHKUUA C TMOMOIIBIO 3JIEMEHTAPHOTO
UCCJIEIOBAHMS U CBOMCTB KOMIO3UIIUU ABYX (DYHKIIHIA;

CTPOUTh TEOMETPUYECKHEe 00pa3bl YypaBHEHHMH M  HEPaBEHCTB Ha
KOOPJIMHATHOM IIOCKOCTH;

CBOOOJTHO  OMEepUpOBaTh MOHATUSMU: TpadUKH TPUTOHOMETPUUYECKHUX
byHKIU;

OpUMEHATh GYHKIUUA IS MOJCIMPOBAHUS W HWCCIEAOBAHHUS pPeaTbHBIX
IIPOLIECCOB.

Hauana MaTeMaTH4eCKOro aHaJIM3a:

UCITI0JIb30BaTh MPOU3BOHYIO JIJISl UCCIIEOBAaHUS (PYHKIIMA HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HAXOJUTh HAMOOJbIICE U HAMMEHBIIIEE 3HAYCHHS (DYHKITMU HETPEPHIBHOW Ha
OTpE3KE;

UCIIOJIb30BaTh MNPOU3BOAHYIO JUISI HAXOXKACHUS HAWJIY4IlIEr0 PELICHUs B
NPUKIAIHBIX, B TOM YHUCJIE COLUMAIBHO-JKOHOMHYECKHX, 3aJadax, i
OTpeNeseHUs CKOPOCTH M YCKOpPEHHUs IMpollecca, 3aJaHHOro (opMmysol wiu
rpaduxom;



CBOOOZHO OMepUpoBaTh TMOHATUAMHU: TepBOOOpa3Hasi, OMPEACIEHHBIH
UHTETpall, HaXOAWUTh NEPBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKIMA U BBIYUCIATH
uHTerpan no gopmyne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IN THIOCKUX (GUTYp U 0OBEMBI TEll C MOMOUIbIO HHTETPaa;

UMETh MpEeJCTaBIeHNEe O MaTeMaTHYeCKOM MOJACITUPOBAHUM Ha TpUMEpe
cocTaBiieHus AU PepeHnanbHbIX YpaBHEHUN;

pemiath MpUKJIaJHbIe 3a7a4d, B TOM YHUCIE COLUATbHO-DKOHOMUYECKOTO U
¢u3nUecKoro xapakrepa, CpeICTBAMUA MaTEMaTHIECKOTO aHAIN3A.



TEMATHYECKOE ITNTAHUPOBAHUE

10 KUIACC
Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrpoaeupie  Tpakriteckue o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypcsl
MHO0XecTBO IeHCTBUTEILHEBIX YHUCE.
1 MHorounensl. PanioHanbHbIe ypaBHEHUS U 24 ]
HepaBeHCTBA. CHCTEMBI IMHENHBIX
YpaBHEHUHU
) Oynaknuu 1 rpaduku. CreneHHas QyHKINS C 2 |
LEJIbIM [T0KA3aTENEM
3 Apudmernueckuii KOpeHb N-0il CTEIICHH. 15 1
HNppauuoHanbHbie ypaBHEHUS
4 [oxazatensHas pynkius. [TokazaTenbHble 10 1
ypaBHEHUS
5 Jlorapudmudaeckast GyHKIHS. 18 |
Jlorapudmuueckue ypaBHEHUS
6 TpuronomeTpuueckre BIpaXKeHUs U ” |
YpaBHEHUSA
7 ITocnenoBaTenbHOCTH U IPOTPECCUU 10 1
8 HenpepwiBabie pynkiuu. [Tpoussognas 20 1
9 [ToBTOpeHnue, 06001IeHNE, CHCTEeMaTH3aIUs 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 136 10 0




11 KJIACC

Kosaun4yecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpaMmblI Bcero Kontpoabubie  Tpakrueckue o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
| HccnenoBanue GyHKINHA ¢ TTOMOIIBIO ” |
MIPOU3BOTHOM
2 [TepBooOpasnas u UHTETpa 12 1
3 ['paduiku TpuroHOMETpHUECKUX (PYHKITHH. 14 1
TpuronomeTpuyecKkrue HEpaBeHCTBA
4 HppanuonansHble, OKa3aTEIbHbBIE U 24 |
JorapudMuyuecKre HepaBeHCTBA
KommuiekcHbie uncna 10 1
Harypanbhbie u menbie yncia 10 1
CucreMbl paliioHaIbHBIX, UPPALUOHATBHBIX
7 NOKa3aTeIbHBIX U JIOTapu(MUIECKUX 12 1
ypaBHEHUU
8 3amauu ¢ mapameTpamu 16 1
9 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 16 )
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJTACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

KonTpouabHsbie

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
HU3yUeHust

JJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcebl

MHOk€ecTBO, Onepaluy HaJl MHOKECTBAMU
U UX CBOICTBa

Huarpammsl Jitnepa-Benna

IIpuMeHEeHNnE TEOPETUKO-MHOKECTBEHHOTO
anmnapara JJs peleHus 3aaa4

Panmonansabie yncna. OOBLIKHOBEHHBIE U
JECATUYHBIC TPOOH, TIPOIICHTHI,
OeCKOHEUYHBIC IEPUOANIECKHE JPOOH

Panmonansabie yncna. OOBLIKHOBEHHEIE U
JECATUYHBIC IPOOH, TTPOIICHTHI,
OCCKOHEYHBIC TTEPUOINUECKHIE TPOoOH

[Tpumenenue qpobeii v IPOIEHTOB TS
peLIEHHS TPUKIIAIHBIX 3a/1a4

[Ipumenenue npoOeii U MPOLIEHTOB IS
peH_IeHI/I}I HpI/IKJIa,Z[HBIX 3a1a4

JeiicTBuTenbHbIe yncia. PaimonaabHbIC U
HWppaIMOHATIbHBIE YHCIIa

Apudmernueckre onepanum ¢
JeCTBUTENLHBIMU YHCIIaAMHU

10

Monaynb IeMCTBUTENBHOTO YUCTIA U €T0
CBOICTBa




11

[TpuGnuxEHHbBIE BEIYMCIICHUS, TPaBHUIIA
OKpYTJICHUS, IPUKHJIKA U OLICHKA
pe3yJibTaTa BhIYUCICHNAN

12

OCHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
IpoOHO-pallMOHATIBHBIX YPABHEHUH U
HEPABEHCTB

13

OCHOBHBIC METO/BI PEIICHHS IIEITBIX U
IpoOHO-pallMOHATIBHBIX YPABHEHUH U
HEPABEHCTB

14

OcHOBHBIE METObI PEIICHUS LENbIX U
IpOOHO-pallMOHAIBHBIX YPaBHEHUHN U
HEPaBEHCTB

15

MHOro4wieHsl OT OAHON NEPEMEHHOM.
JleneHre MHOTOYJICHA HA MHOTOWICH C
octatkoM. Teopema besy

16

MHOTOo4JIEHBI C HEeNbIMA KO PHUIIHMEHTaAMH.
Teopema Buera

17

Pemienue cucrem TMHEHHBIX YpaBHEHHI

18

PemreHne cucreM TUHEHHBIX YpaBHEHUN

19

Martpuua cucTeMsl JINHEWHBIX YPAaBHEHUM.
Onpenenurens MaTPUILI 2X2, €T0
T€OMETPUUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHUE €TI0 3HAYCHUS

20

Onpenenurenb MaTpUIBI 2X2, €10
T€OMETPUUYECKHI CMBICI U CBOMCTBA;
BBIYMCJICHHE €0 3HAUCHHS

21

[IpumeneHnue onpeaenuTens Il pelieHus
CHUCTEMBbI IMHEHHBIX YPaBHEHU




22

Perrenue npukiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBbI IMHEHUHBIX YPaBHEHUI

23

Pemrenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI

24

Kontponbras padota: "PanronanbHbie
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JIMHEHNHBIX YpaBHEHUN"

25

DyHKIUA, CTIOCOOBI 3a1aHus (PYHKITUH.
B3anmuo obpatabie pyHkimn. Kommosumms

byHKIHI

26

I'padux pyHkIMU. DeMEeHTapHbIe
npeoOpa3oBaHus TpapuKOB (HyHKIIHIHA

27

OOmacTp onpeneneHns 1 MHOXKECTBO
3HayeHui pyHkuuu. Hynu ¢pyHkuuu.
ITpomexyTKH 3HAaK MOCTOSTHCTBA

28

UETHbie 1 HEUETHBIC PYHKITUH.
[Tepuonnueckue ¢pynknuu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIMH

29

MaxkcuMyMbl 1 MUHUMYMBI (DYHKITHH.
Haubonbiiee 1 HanMeHbIlee 3HAYCHHUE
GyHKIIMH Ha IPOMEKYTKE

30

Jlunelinas, KBaJpaTu4yHas U IPOOHO-
TUHEWHas QYHKIIUU

31

DJIEeMEHTapHOE UCCIEOBAHUE U
MOCTpOEHHE TPaUKOB ITUX (QYHKIUN

32

DJIEeMEHTapHOE UCCIEOBAHUE U
MMOCTPOCHUE TPAPUKOB ITUX HYHKIIUHA

33

CrereHs ¢ OCJIBIM ITIOKA3aTCIICM. bunom




Hrrotona

CreneHsb ¢ LIETBIM ITOKa3aTeeM. buaom

34 Hprorona
CrenenHast GyHKIUS C HATypalIbHBIM U

35 eneIM nokasareneM. E€ cBolicTBa u
rpaduk

36 Konrtponsnas padora: "CreneHnas
¢dbynkums. E€ cBoiictBa u rpaduk"

37 Apudmernueckuil KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOMCTBA

18 Apudmerndeckuii KOpeHb HATypaTbHOMN
CTENIEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHUH,
coJiepKalluX CTENEeHU U KOPHU

40 [TpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHH,
coJiepKalluX CTENEHU U KOPHU

A1 [IpeoOpazoBaHus YUCIOBBIX BHIPAKCHUH,
coJiepKallluX CTEIEHU U KOPHU
Uppaunonansubie ypaBHeHus1. OCHOBHBIE

42 METO/BbI PELIECHNS UPPALMOHAIBHBIX
YpaBHEHUI
Uppaunonansubie ypaBHeHus1. OCHOBHBIE

43 METO/bI PEIICHUS UPPALMOHATBHBIX
YpaBHEHUU
Uppannonanbasie ypaBHeHUA. OCHOBHBIE

44 METO/IbI PEIICHUS HPPALMOHAIBHBIX
YpaBHEHUU

45 PaBHOCUITBHBIE TIEPEXO/IBI B PEIICHUU




UPPALMOHAIIBHBIX YPABHEHUU

PaBHOCUIIbHBIE TIEPEXOIbl B PELICHUT

46 HPPALMOHATIbHBIX YPaBHEHUM

47 PaBHOCUIIbHBIE TIEPEXOIbl B PELICHUHT
MppalMOHANIbHBIX YpaBHEHUN

43 PaBHOCHIIbHBIE TIEPEXO/IbI B PELICHUU
HPPALMOHATIbHBIX YPaBHEHUM
CgoiicTBa 1 rpadvK KOPHSI N-0¥ CTETICHU

49 KaK (yHKIIH OOpaTHOW CTETICHH C
HaTypaJbHBIM MTOKa3aTelieM
CaoiicTBa 1 rpadK KOPHSI N-0¥ CTETICHU

50 KakK (QyHKIIMH 0OpaTHOM CTEIEeHHU C
HaTypaJIbHBIM MOKa3aTelleM
KonrtponsHas padora: "CBoiicTBa u rpagux

51 KOpHsI n-0H creneHu. MppanuoHaabHbIe
ypaBHEHUA"

57 CreneHb ¢ pallMOHAIBHBIM MOKa3aTeIeM U
e€ CBOICTBA

53 CreneHb ¢ palMOHAIbLHBIM MTOKA3aTENeM U
e€ CBOICTBA

54 CreneHsb ¢ pallMOHAIBLHBIM MTOKA3aTENeM U
e€ CBOICTBa

55 [Toka3zarenbHast QyHKIHS, €€ CBOMCTBA U
rpadux

56 Hcnons3oBanne rpaduka GyHKIUN 115
pelLIeHNs] YpaBHEHUM

57 Hcnons3oBanue rpaduka GyHKIUN 115

pelLIeHHs] YpaBHEHUI




IlokazarenbHble ypaBHEHUSA. OCHOBHBIE

58 METO/IbI PEIICHUS MOKa3aTEIbHbBIX 1
ypaBHEHUI
[Toka3zarenbHble ypaBHEeHUS. OCHOBHBIE

59 METO/BbI PEILIECHUS TIOKA3aTEIbHBIX 1
YpaBHEHUU
[TokazarenbHble ypaBHEHUS. OCHOBHbBIE

60 METO/]Ibl PEIICHNUS [T0KA3aTEIbHBIX 1
YpaBHEHUU

61 Kontponbnas pabdota: "[lokazarenpHas |
¢bynkuwms. [TokazarensHble ypaBHEHUS"

62 Jlorapudm uucna. CoiicTa Jorapugpma 1

63 Jlorapudm uncna. CBoiicTBa morapupma 1

64 Jlorapudm uucna. CoiicTa Jorapugpma 1

65 JlecaTuuHble U HATypaJbHbIE JOTapuUpMbI 1

66 JlecsaTruHbIC U HaTYpaJIbHBIC JTOTAPU(MBI 1

67 [TpeoOpa3oBaHue BBIpAXKEHUN, COACPIKAIINX 1
Jorapupmbl

68 [IpeobOpazoBanme BBIpAXEHNUN, COAECPKAIIIX |
sorapudmpl

69 [IpeoOpa3oBanue BBIpAXKEHUN, COACPIKAIINX 1
sorapudmpl

70 Jlorapudmuueckas pyHKIus, €€ CBOHCTBA U )
rpadux

71 Jlorapudmudaeckas GpyHkmus, e€ CBOMCTBA U 1
rpaduk

7 Hcnonb3oBanue rpaduka QyHKIUH 115 )

peLIeHUs ypaBHEHUI




Hcnonb3oBanue rpaduka QyHKIUM 115

73 .
pelieHns ypaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

74 METO/IbI PEIICHUS Jorapu(PMHIECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBaeHusi. OCHOBHBIC

75 METO/bI PEIICHHUS JIOTApUPMUUECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBaeHusi. OCHOBHBIC

76 METO/bI PEIICHHUS JIOTapUPMUUECKUX
YpaBHEHUI

77 PaBHOCHIIbHBIE TIEPEXO/IbI B PELICHUU
Jorapu(MUUECKUX ypaBHEHUN

73 PaBHOCHIIbHBIE TIEPEXO/IbI B PELICHUU
norapuMUYECKUX ypaBHEHUN

79 Kontponbnas padota: "Jlorapudpmuueckas
dbynakums. Jlorapudpmuaeckue ypaBHeHus"

20 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCJIOBOI'O apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YHUCJIOBOI'O apryMEHTa

%) ApKcUHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

23 ApKcHUHYC, apKKOCUHYC U apKTAHT'€HC
YHUCJIOBOI'O apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

84 OIIpeeIEHUE TPUTOHOMETPUUECKHUX

(GYHKIMN YUCIOBOTO apryMeHTa




TpuronomeTrpuueckas OKpyXHOCTb,

85 ONpPEACIICHUE TPUTOHOMETPUUECKHUX 1
(GyHKIIUI YKCIOBOrO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

87 OcCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

89 OcCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI 1

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKCHUI

01 [Ipeo6pa3oBaHre TPUTOHOMETPUUYECKUX 1
BBIPAKCHUI

9 [Ipeo6pa3oBaHre TPUTOHOMETPUUYECKUX 1
BBIPAKCHU I

93 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKCHUIN

94 Pemienue TpuroHOMETpUYECKUX YpaBHEHUI 1

95 Pemienue TpuroHOMETpUYECKUX YpaBHEHUI 1

96 Pemenue TpUroHOMETPUUECKUX ypaBHEHUI 1

97 Pemienue TpuroHOMETpUYECKUX YpaBHEHUI 1

98 Pemenne TpUroHOMETpUUECKUX ypaBHEHUI 1

99 Pemienue TpuroHoMeTpUYECKUX YpaBHEHU 1

100 Pemenne TpUroHOMETPUUECKUX ypaBHEHUI 1
Kontponbnas pabora:

101 "TpUroHOMETPUYECKUE BHIPAKECHUS U 1
TPUTOHOMETPUYECKNE YpaBHEHUS"

102 [TocnenoBarenbHOCTH, CLIOCOOBI 3aAaHUS 1

nocienoBaTelsHoCTER. MeTon




MaTeMaTUYECKON MHIYKIIUU

MOHOTOHHBIE U OI'paHUYCHHBIC

103 nocJyenoBaTeabHOCTH. McTopus ananmza
OECKOHEYHO MaJIbIX

104 Apudmerndeckast Iporpeccus

105 I'eomeTprueckas nporpeccus

106 beckoneuyHo yObIBaroiasi reoMeTpruiecKast
nporpeccus

107 CymMma 6eckoHeuHO yObIBaroIei
reOMEeTPUUYECKOI Mporpeccuu

108 JIMHENHBIN ¥ DKCIOHEHUUAIIBHBIN POCT.
Yucno e. Dopmyra CI0KHBIX IPOLIEHTOB

109 JIMHENHBIN U SKCIOHEHIIUAJIBHBIN POCT.
Yucno e. DopMyna CI0KHBIX MPOILEHTOB

110 Hcnonp30BaHne IpOrpeccuy Ajsl peleHus
pealIbHBIX 3a/1a4 MPUKJIAHOTO XapaKTepa

11 Konrponsnas padora:
"IlocenoBaTeIbHOCTH U IPOTPECCUU "

112 HenpepsiBHbIC DYHKITNN U UX CBOMCTBA

113 Touka pa3pbiBa. ACHMITOTHI IpaUKOB
byHKIII

114 CgoiicTBa GyHKIIUIA HEPEPHIBHBIX Ha
OTpE3Ke

115 CgoiicTBa HyHKIIUIA HEPEPHIBHBIX Ha
OTpe3Ke

116 Meroa uHTEpBaJIOB ISl pELICHUs

HEPABEHCTB




MGTOI[ HWHTCPBAJIOB JIS1 pCIICHUS

117
HEPaBEHCTB

118 MeTo MHTEPBAJIOB JUIsl PELICHHUS
HEPABEHCTB

119 [IpumeneHne cBOMCTB HEMPEPHIBHBIX
GbyHKIUH 1715 peneHus 3aaa4

120 IIpuMeHeHnEe CBOMCTB HENPEPBIBHBIX
GbyHKIUHN 1715 peneHus 3aaa4

121 [lepBast u BTOpas NpoU3BOIHBIC PYHKIUU

122 Onpenenenue, reOMETPUUECKUNA CMBICIT
MPOU3BOAHOMN

123 Onpenenenue, GU3NIECKUN CMBICIT
MPOU3BOAHOMN

124 VYpaBHeHUE KacaTeIbHOU K rpaduKy
byHKITII

125 VYpaBHeHUE KacaTeIbHOU K rpaduKy
byHKIIN

126 [Tpon3BoHBIE ANIEMEHTAPHBIX (QYHKIUN

127 [Tpon3BoHBIC S7IEMEHTAPHBIX (DYHKITHI

128 IIponsBoHas CyMMBI, IPOU3BEACHMUS,
YaCTHOT'O ¥ KOMITO3UIMU (DyHKIIUN

129 [Ipou3BoaHast CyMMBI, IPOU3BEACHMUS,
YaCTHOT'O ¥ KOMITO3UIMU (yHKIIUN

130 [Ipou3BoHast CyMMBl, IPOU3BEACHMUS,
YaCTHOTO M KOMITO3ULIUU (YHKITUI

131 Konrponsnas padora: "[IpousBoanas”

132 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIIH




3HaHui: "YpaBHeHus"
133 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 1
3HaHui: "Oynkiun"
134 HroroBast koHTpOIBHAs paboTa 1 1
135 HToroBast KOHTpOJIbHAs paboTa 1 1
136 HOBTOPGHI/IG, 000011IeHHEe, CUCTEMATH3 AU 1
3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KonTposbHbIe

Bcero
padoThI

IIpakTnyeckue
padoThI

JlaTa
H3yUYeHust

JJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IprMmeHeHne nporu3BOIHON K
uccie0BaHuI0 QYHKINI Ha
MOHOTOHHOCTH U C-)KCTpeMyMBI

[IprMmeHeHne nporu3BOIHON K
HCCie0BaHI0 QYHKINI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBI

IIpuMeHeHne Npou3BOIHON K
WCCJICIOBAaHUIO (PYHKIIMI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

IIpuMeHeHne Npou3BOIHON K
WCCJICIOBAaHUIO (PYHKIIMI Ha
MOHOTOHHOCTb Y 3KCTPEMYMBbI

[IprMmeHeHue nporu3BOIHON K
UCCIIeIOBaHNIO (PYHKIMHA Ha
MOHOTOHHOCTb Y 3KCTPEMYMBbI

[IprMeHeHue nporu3BOIHON K
HCCIe0BaHNI0 (DYHKINI Ha
MOHOTOHHOCTB ¥ IKCTPEMYMBI

Haxoxnenue HanbonpLUiero u

HAaUMEHBIIIETO 3HAUEHUs HEMPEPHIBHOMN

GYHKIIMH Ha OTpE3Ke

Haxoxnenue HanbonpLuero u




HaVMEHBIIIETO 3HAYCHUS HENIPEPBIBHOU
GYHKIIMH Ha OTpE3Ke

Haxoxnenue HanOoOJIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOMN
(GyHKIMU Ha OTpe3Ke

10

Haxoxnenne HanbobIero u
HAaUMEHBIIIETO 3HAUCHUS HEPEPHIBHON
(GyHKINHU Ha OTpe3Ke

11

Haxoxnenne HanbobIIero u
HAaUMEHBIIIETO 3HAUCHUS HEPEPHIBHON
GYHKIIMH Ha OTpE3Ke

12

Haxoxnenue HanOoOJIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHON
GyHKIIMH Ha OTpe3Ke

13

[Ipumenenre npou3BOIHON IS
HaXO0XIEHUS HAaWIy4dlIEro pelieHus B
MPUKJIAJHBIX 3aJa4ax

14

[IpumeHeHue nporu3BOIHOMN ISt
HaXOXICHUA HaI/IJIqu_IeI‘O pemeHmI B
HpI/IKJIa,Z[HBIX 3aga4dyax

15

[IpuMmeHeHnre nporu3BOIHOM ISt
OTIpeIeTICHUSI CKOPOCTH M YCKOPEHUS
npoiiecca, 3a1aHHOT0 (GOPMYIION UITH
rpadpukom

16

[IprMmeHeHue nporu3BOIHOMN ISt
OTIpeIeTICHUSI CKOPOCTH M YCKOPEHUS
npoiiecca, 3a1aHHOT0 (GOPMYIION UITH
rpagukoM




17 Komnosunus ¢pynkunit

18 Kommnosumus dhyHkmmii

19 Komnosunus ¢pynkunit

20 I'eomerpuueckue 0O6pa3bl ypaBHEHHH Ha
KOOPAMHATHOW INIOCKOCTH

)1 I'eomerpuueckue 00pa3sl ypaBHEHH HA
KOOPAMHATHOW IJIOCKOCTH

” KonTtponsHas pabdora: "Mccnenoanue
(yHKIMIH C TOMOIIBIO TPOU3BOAHOM"

” [TepBooOpasHasi, OCHOBHOE CBOMCTBO
epBOOOPA3HBIX

24 [TepBooOpasHbIe AIeMEHTAPHBIX (YHKIIHA.
[IpaBuna Hax0XAEHUS IEPBOOOPAZHBIX

)5 [lepBooOpa3HbIe IMeMEHTApHBIX (PYHKITHIA.
[IpaBuna Hax0XJIEHHS IEPBOOOPA3HBIX

%6 Hurerpan. ['eomeTpuyeckuii cMbICI
UHTErpaia

7 Boruncnenue onpenenéHHOro nHTErpaia
o ¢popmyne Herorona-JleitOnuia

73 Brruucnenue onpenenéHHoro HHTerpaina
no ¢popmyne Hetorona-Jleitbuuma

29 [IpumeHeHnue nHTErpana st HaXOXKIACHUS
TUTOMIAIeH TUIOCKUX QUryp

30 [IpumeHneHue nHTErpana st HaXOXKIACHUS
00BEMOB reOMETPUYECKHUX TEI

31 [Tpumeps! pemenunii udepeHamTbHbIX

ypaBHEHUN




[Tpumeps! pemenunit mudepeHamTbHbIX

32 o
ypaBHEHHUI
MareMaTHuecKoe MOJICIIUPOBAHUE

33 peaIbHBIX MPOILIECCOB C MOMOIIbIO
Qg depeHIraIbHbIX ypaBHeHUN

34 Kontponbnas padoTta: "[lepBoodpazHas u
uHrerpan"

35 Tpuronomerpuueckue GyHKIINHI, UX
CBOICTBa U Tpaduku

36 TpuronomeTrpuueckue QyHKINH, UX
CBOWCTBA U IrpaduKu

37 Tpuronomerpuueckue GyHKIINH, UX
CBOICTBa U Tpaduku

18 TpuronomeTrpuueckue GyHKINH, UX
CBOICTBa U Tpaduku

39 TpuronomeTrpuueckue QyHKINH, UX
CBOWCTBA U rpaduKu
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH € TOMOUIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 YpaBHEHUH € TOMOUIBIO
TPUTOHOMETPHUECKOH OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHIX

42 YPaBHEHUH C IOMOILLBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH

43 OT160p KOpHEH TPUTOHOMETPUYECKUX

YPaBHEHUH C IOMOILLBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenne TpuroHoMeTpruuecKux

44
HEPABEHCTB

45 Pemenne TpuroHoMeTpruuecKux
HEPABEHCTB

46 Peuienne TpuroHOMETpUYECKUX
HEPABEHCTB

47 Pemenne TpuroHoMeTpruuecKux
HEPABEHCTB
KontponpHas padora: "I"paduku

48 TPUTOHOMETPUICCKUX (QYHKITAM.
Tpuronomerpuyeckre HepaBeHCTBA"

49 OCHOBHBIE MCTObI pCHICHUA
MOKAa3aTCJIbHbIX HCPABCHCTB

50 OCHOBHBIE MCTObI pCHICHUA
MOKa3aTCJIbHbIX HCPABCHCTB

51 OcHOBHBIE METO/IbI PELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

52 OCHOBHBIE MCTObI pCIICHUA
MOKa3aTCJIbHbIX HCPABCHCTB

53 OcHOBHBIE METO/IbI PELICHUS
norapu(pMHUECKUX HEPABEHCTB

54 OcHOBHBIE METOIbI PELICHUS
Jgorapu(pMUUECKUX HEPABEHCTB

55 OCHOBHBIE MCTObI pCHICHUA
norapu(pMHUECKUX HEPABEHCTB

56 OcHOBHBIE METOIbI PELICHUS

norapu(pMHUECKUX HEPABEHCTB




OcHOBHBIC MCTObI pCIICHUA

o7 UppalMOHATILHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI pEILICHUS
UppalMOHATILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATILHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATILHBIX HEPABEHCTB
61 I'paduueckue MeTOIBI peLICHUS
UppalMOHATBHBIX YPAaBHEHHH
2 I'papmueckue MeTobl peLIeHUs
UppalMOHAIBHBIX YPaBHEHUH
63 I'paduueckue MEeTOIBI peLICHUS
[I0Ka3aTEJIbHBIX YPAaBHEHUM
64 I'paduueckue METOIBI peLICHUS
NOKa3aTeJIbHBIX HEPAaBEHCTB
65 I'padnueckue MeTo1bl pelIeHUs
JOrapu(pMHUUECKUX ypaBHEHUN
66 I'paduueckue MeTOIBI peLICHUS
Jorapu(pMHUECKUX HEPABEHCTB
67 I'padmueckue MeTobl pelIeHUs
J0rapu(pMHUUECKUX HEPABEHCTB
I'papuueckue MeTo bl peLIeHUs
68 MOKa3aTEeNbHBIX U JIOTAPUPMUUIECKUX
ypaBHEHUU
I'paduueckue MeTo bl pemeHus
69 MOKa3aTeNbHBIX U JIOTAPUPMUUIECKUX

ypaBHEHUU




70

I'paduueckue MeTo bl pemeHus
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
HEPaBEHCTB

71

I'paduueckue MeTo Bl peneHus
MOKA3aTeNbHBIX U JOTapu(PMHUUECKUX
HEPABEHCTB

72

KontponpHas padota: "MppanmoHanbHeie,
noKaszareJbHbIe U JJorapudmMudeckue
HepaBeHcTBA"

73

Kommiekcubie uncna. Anredpandeckas u
TpUTrOHOMETpHUecKas (OpPMBI 3aITUCU
KOMIUIEKCHOTO YHCIIa

74

KommiekcHbie uncna. Anredpandeckas u
TpUTrOHOMETpHUecKas (hOpPMBI 3aITUCU
KOMIUIEKCHOTO YHCIIa

75

Apudmernueckre onepanuu ¢
KOMILJICKCHBIMHU YUCIIAMHU

76

Apudmerndeckue onepauu ¢
KOMIIJICKCHBIMH YU CJIaMHU

77

N3obpaxeHne KOMIJIEKCHBIX YHCEIT Ha
KOOPAMHATHOW IJIOCKOCTH

78

N300pakeHne KOMIUIEKCHBIX YUCel Ha
KOOPAMHATHOW INIOCKOCTH

79

®opmyna Myaspa. KopHu n-oii ctenenun
U3 KOMIUIEKCHOTO YKClia

80

®opmyna Myaspa. KopHu n-oit ctenenun
U3 KOMIUIEKCHOTO YHCIIa

81

HpI/IMeHeHI/Ie KOMITJICKCHBIX YHUCCII JIA




penieHus GU3NIECKUX U T€OMETPUIECKIX
3a71a4

KonTtponsHas padora: "KomriuiekcHble

82 |
yucia

83 Harypanbnbie u 1enbie yncia

84 Harypanbnble u 1iensle ynucia

85 [Ipumenenue Npu3HaKkoB AETUMOCTH
LEJBIX YUCell

26 [IpuMeHeHne nprU3HAKOB JEIUMOCTH
LEJBIX YUCell

%7 [IpuMeHeHne npru3HAKOB JEIUMOCTH
uensix yrcen: HOJl u HOK

28 [Ipumenenue Npu3HaKkoOB AETUMOCTH
nensix uncen: HO u HOK

29 [IpuMeHeHne nprU3HaKOB JEIUMOCTH
LEJBIX YUCEeI: OCTaTKH [0 MOAYJIIO

90 [IpuMeHeHne nprU3HAKOB JEIUMOCTH
LEJIBbIX YHCEJI: OCTATKU [0 MOJIYJIIO
[IpumeHneHnue NpuU3HaKOB AETUMOCTH

91 LEJbIX YHCcell: aroput™ EBkiuaa aist
pelIeHus 3a/1a4 B LIeJIbIX YnciIax

9 KontponbHas padota: "Teopus membrx
yucen"
CucreMa 1 COBOKYITHOCTb YpaBHEHUH.

93 PaBHOCHIIBHBIE CHUCTEMBI M CUCTEMBI-
CJIeICTBUS

94 CucreMa 1 COBOKYITHOCTb YPaBHEHUU.

PaBHOCHIBHBIC CHCTEMBI I CHCTEMBI-




CIICACTBUA

95 OcCHOBHBIE METO/IBI PEILIEHUS CUCTEM H
COBOKYITHOCTEY pallMOHAIbHBIX YPABHEHUN

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
96 COBOKYITHOCTEH UpparmoOHaIbHbIX
ypaBHEHUU

OCHOBHBIE MCTObI pCIICHUA CUCTCM U
97 COBOKYITHOCTEH MOKAa3aTeIbHBIX
ypaBHEHUU

OcHOBHEBIE MCTOBI pCIICHUA CUCTCM U
98 COBOKYITHOCTEH MOKa3aTeIbHbIX
ypaBHEHUU

OCHOBHBIE METO/IbI PELLICHUS] CUCTEM U
99 COBOKYITHOCTEH JIoTapu(pMUIECKIX
ypaBHEHUU

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
100 COBOKYITHOCTEH JIOTapu(PMUIECKUX
ypaBHEHUU

[IpuMeHeHne cucTeM K pelIeHUuI0
MaTeMaTUYEeCKUX 3a7a4 U 3a7a4 13

101 pa3IUYHBIX 00JIaCTEH HAYKU U PEaTbHOU
YKU3HU, UHTEPIIPETALUs MOTy4YEeHHBIX
pe3yNbTaToB

[IprMeHeHrne CUCTEM K PEIICHUIO
MaTeMaTUYEeCKUX 3a7a4 U 3a7a4 13

102 pa3IMYHBIX 00JIaCTEeH HAYKU U PEaTbHOU
YKU3HU, UHTEPIPETALUs OTy4EeHHBIX
pe3yNbTaToB




[IpumeHeHre HepaBEHCTB K PELICHUIO
MaTeMaTHUYeCKUX 3a]a4 U 3a/1a4 U3

103 pa3IMYHBIX 00JIaCTEeH HAYKU U PEaTbHOU
YKU3HHU, HHTEPIIPETALUs OJTYYEHHBIX
pe3yabTaToOB
KonTtponsHas padora: "Cucremsl

104 palroOHAIBHBIX, UPPALUOHATBHBIX
MOKa3aTeNbHBIX U JOrapu(pMUIEcKux
ypaBHeHUI"

105 PaunonanbHbIe ypaBHEHMS C IapaMeTpaMu

106 PanmonanbHble HEpaBEHCTBA C
napameTpamu

107 PanmonanbHble CUCTEMBI C MapamMeTpaMu

108 Hppanuonaibuble ypaBHEHUS,
HEPABEHCTBA C ITapaMeTpaMHu

109 HppannoHalibHbIE CUCTEMBI C
napameTpamu

110 [lokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napaMeTpamu

111 [TokazaTenbHbIE CUCTEMBI C TAPAMETPAMU

112 Jlorapudmuueckre ypaBHEHUS,
HEpaBEHCTBA C [TapaMeTpamMu

113 JlorapugpmMuuecKue CUCTEMBI C
napaMeTpamu

114 Tpuronomerprueckue ypaBHEHHs C
napameTpamu

115 TpuroHomeTpruuecKue HEPABEHCTBA C

napameTpamu




116

TpUroHOMETPUYECKUE CUCTEMBI C
napaMeTpamu

117

[Toctpoenue u uccnenoBaHue
MaTEMaTUYECKUX MOJENIEN PeaIbHBIX
CUTYyalUi C IOMOUIBIO YPABHEHUH C
napaMeTpamu

118

[TocTpoeHnue u uccienoBaHue
MaTEMaTUYECKUX MOJENIEN PeaIbHbIX
CUTYyalU# C IOMOULIBIO CUCTEM YPaBHEHUN
C IapaMeTpaMu

119

[TocTpoeHnue u uccienoBaHue
MaTEMAaTHYECKUX MOJENIEH PEAIbHBIX
CUTYyalU# C IIOMOLIBIO CUCTEM YPaBHEHUN
C IapaMeTpaMu

120

KoHnTtponbHast pabota: "3amauu ¢
napamerpamu"

121

[ToBTOpenue, 06001ICHNE,
cuctemMaTu3anus 3Hanuii: "YpaBHenus"

122

[ToBTOpenue, 060061ICHNE,
cucTeMaTusanus 3HaHuii: "YpaBHeHus"

123

[ToBTOpEeHmE, 0600IIECHNE,
cucTemMaTu3alus 3HaHuil: "YpaBHEHHUS.
Cucrembl ypaBHEHUI"

124

[ToBTOpEeHme, 0600IIECHNE,
cucrtemaTtusanus 3Hanuii: "HepaBenctpa"

125

[ToBTOpeHnue, 06001ICHNE,
cucreMarusanus 3Hanuii: "HepaBencrna"

126

[ToBTOpEeHme, 0600IIEHNE,




cucreMarusanus 3Hanuii: "HepaBencrsa"

[ToBTOpeHue, o6odIIEeHNE,

127 cucremarusanus 3Hanuil: "[IponsBogHas u 1
e€ npuMeHeHue"
[ToBTOpeHue, o6obIIEeHNE,
128 cucremaTtusanus 3Hanuii: "[IpousBoanas u 1
€€ nmpuMeHeHue"
[ToBTOpeHue, o6odIIEeHNE,
129 cucremaTtusanus 3Hanuil: "[IponsBoanas u 1
€€ nmpuMeHeHue"
[ToBTOpeHnue, 060061ICHNE,
130 cucremarusanus 3HaHuil: "MuTerpan u ero 1
npuMeHeHue"
131 [ToBTOpeHnue, 06001ICHNE, 1
cucreMaruzanus 3HaHuil: "OyHkuun"
132 [ToBTOpeHue, o6odIIEHNE, 1
cucremaTusanus 3Hanuil: "OyHkuun"
133 [ToBTOpenue, 060061ICHNE, 1
cucreMaru3anus 3HaHui: "OyHkunn"
134 Hrorosast KoHTpOJBbHASA paboTa 1 1
135 Hroroas koHTpoabHAs paboTa 1 1
136 [ToBTOpeHnue, 06001ICHNE, 1
cucTeMaTu3aIus 3HaHui
OBHIEE KOJIMYECTBO YACOB I10 136 10

ITPOTPAMME







YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

Marematuka: aredpa U Hayajga MaTEMaTUUECKOTO aHalli3a, reoMeTpusi. Anredpa
¥ Hauaja Marematudeckoro aHanu3za. 10-11 kmaccel : yue0. ais
0011e00pa3oBaTeIbHBIX OPraHnu3alui : 6a30BbIN U YIIIyO. ypOBHHU /

[I.A.AnumoB u ap. - M. [Ipocsenienne

METOAUYECKUE MATEPUAJIBI JIJISA YYUTEJIA

MaremaTrka: anredpa 1 Hayajla MaTeMaTUYECKOTo aHallu3a, reoMeTpus. Anredpa
U Hayaja MateMaTudeckoro ananusa. 10-11 kmaccsl : yueb. ms
0011e00pa3oBaTeIbHBIX OPraHnu3alui : 6a30BbIN U YIIIyOJ. ypOBHHU /

[II.A.AnumoB u ap. - M. [Ipocsenienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

bubmoteka IIOK
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