MWHHCTEPCTBO ITPOCBEIEHUS] POCCUIICKOM ®EJAEPALIUM
MunucrepeTso odpazosanus Opendyprexoi obsacTH

YnpagJjieHue 06pa3oBaHusi aAMHHHCTPAUMH ropoaa Opendypra

MOAY "T'umuazus Ne3"

PACCMOTPEHO COI'JTACOBAHO
Pykooautesns MO 3amMecTUTelNb JUPEKTOpa
yuuTeseil MaTeMaTHKHU no YBP

/ // MYHULIMNATTBH

/ Oauggéi?gggw@ - Tpyxanosa E.C.
T . TIpuxa3 Ne 01/11 -225

[Tpotokon N¢;
™
oT «29» asrycta 2024 r. oT «29» aprycra 2024 T.

' Yuxupuukos B.B.
[Tpuka3z No:01/11 -225
oT «29» aBrycra 2024 r.

PABOYAS TIPOTPAMMA
(ID 5423883)

yueOHOro npeamera «AJiredpa 1 Ha4ajaa MaTeMaTHYeCKOr0 aHAJIM3a.
Yriy0/eHHblil YPOBEHb)

1t ooydarommmxcs 10 — 11 kmaccoB

ropoa Open0Oypr 2024



IMNOACHUTEJIBHASA 3AIINCKA

Y4aeOHsplil Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCS
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMME€ CpPeJHEro oOIero oOpa3oBaHMs,
IOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECHEUYMBAET MHCTPYMEHTAJIbHYIO 0a3y s
U3YyYEHHUs BCEX €CTECTBEHHO-HAYUYHBIX KYpCOB, a C JIpyroi CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOy4YaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U IPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro Kypca oOydaromiuecs OBJIAJEBAIOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (OpMyIHpyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOM hopMe.

VY4eOHbIll Kypc anreOpbsl U Hadajdl MaTeMaTUYeCKOI'o aHaJM3a 3aKJaJlbIBaeT
OCHOBY [IJIl YCHENIHOTO OBJAaJCHUSA 3aKOHaMH (PU3UKU, XUMHUU, OHOJIOTHH,
NOHMMAaHHS OCHOBHBIX TEHJICHUUHN pa3BUTUSI SKOHOMHUKHU U OOLIECTBEHHOMN YKU3HHU,
MO3BOJIAIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOMN XU3HU. B TO ke Bpems oBiajieHHE aOCTPaKTHBIMU U JIOTHYECKHU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEeMaTHMUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTUHHOCTb, JOKa3bIBAThb
YTBEPKJIECHHS ¢ TIOMOIIBIO MHIAYKLIHUN U PacCyXIaTh JEAYKTHBHO, HCIIOJIb30BAThH
0000IlIeHHEe ¥ KOHKPETH3allhl0, a0CTparupoBaHUE M aHAJIOTHIO, (OPMHPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone uzyuenus yueGHOro kypca «Anredbpa M Hayajla MaTeMaTH4YECKOTO
aHalln3a» 00y4YaroIluecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJHBIX 3a]ad,
CaMOCTOATENLHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJIENIEH pealIbHbIX CHUTYalluH,
WHTEPHpPETAllUd  TOJYYCHHBIX  PEHIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAYKE U HCKYCCTBE, C
BBIAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSIMHU U UX aBTOpPaMH.

VY4eOHblil Kypc 00danaeT 3HAYUTENbHBIM BOCIHUTATENBHBIM MOTEHIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUMN
(GOpMHpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduky ydeOHO
NEeATEeTbHOCTH, TpeOyIomed TMPOJAOIKUTEIPHOW KOHIIEHTpAIMd BHUMAHUSA,
CaMOCTOATEJIBHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTM 3a IOJYYEHHBIN
pe3ynbTar.

B ocHoBe Mmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTHYeCKOIo
aHaJIn3a JIEKUT AESITEIbHOCTHBIN NPUHIUI 00yUYEHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIM3a» BBIIEJIEHBI CIEAYIOLIUE COAECPKATENBbHO-METOAUYECKUE TuHUMU: «Yucna
U BbIUUCIIEHU», «DyHKINU U rpadukm», «YpaBHEHUs U HEpaBeHCTBa», «Havana



MaTeMaTHYeCKOro aHanusa», «MHOXecTBa M JIOTMKa». Bce OCHOBHBIE
COJIEPKATENbHO-METOANYECKUE JIMHUM HW3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOmero oOpa3oBaHUs, €CTECTBEHHO OTOJHSIS
JpyT Ipyra W MOCTEIICHHO HACHIIIAsICh HOBBIMH TeMaMH W paszjaenamu. JlaHHBIN
y4eOHBI KypC SIBISICTCS WMHTETPATUBHBIM, IIOCKOJIBKY OOBeauHsET B cebe
CoJep>)KaHUE HECKOJIBKMX MaTeMaTHUYeCKUX AMCLUMIUIMH, TaKHX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka m apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBarOT BcE Oosee
IMIMPOKUM MATEMAaTHICCKUM aIlapaToM, Y HUX TOCJIeI0BATEIbHO POPMHUPYETCS U
COBEpIICHCTBYETCSI YMEHHE CTPOMTh MATEMaTHYECKYI0 MOJENb pealbHON
CUTYaIluH, IPUMEHATh 3HAHUS, MOJTYYCHHBIE TIPYU U3YYCHUU y4eOHOTO Kypca, IS
peIeHUsI CaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
UHTEPIIPETUPOBATh CBON OTBET.

CopeprkarenbHO-MEeTOAUMYECKass JTUHUS «Uucina ¥ BBIYUCICHUS 3aBEpIIacT
¢dbopMHpOBaHNE HABBIKOB MCTOIB30BAHUS JACUCTBUTEIBHBIX UHCEN, KOTOpOE OBLIO
HayaTo Ha YPOBHE OCHOBHOTr0 00111er0 00pa3oBanusi. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yHelsieTcss  (OPMUPOBAHUIO  HABBIKOB
paIMOHAIBHBIX BBIYMCIICHUM, BKIIIOYAIONIMX B CEOS MCIOJIb30BAHUE PA3IMYHBIX
dbopMm 3amucu YHWCIa, yYMEHUE JenaTh MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIC BBIPAXKECHHs, paboTaTh C MAaTEeMAaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIe OOYYaromIMMCsl MHOKECTBA HATypalbHBIX, IIENbIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YHUCEN  JIOMOJIHAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUuyYecKue 3aJaud M OIepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTAaTKAMH Ha MHOXECTBE IIENBIX YHCEN, OCOObIE CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHIE ONEpalni, a TaKkKe
U3BJICUCHHE KOPHSA HATypaJbHOM CTENEHH Ha MHOKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPaCIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOXKHOCTSIMH WX TPUMEHEHHS ISl PEIICHUS Pa3iMYHbIX 3a7ad
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MIOCTPOCHUN MOJIEJICH PEalbHOTO MUpa, IMIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKpETH3aIHsl.

Jluauss «YpaBHEHUST U HEPABEHCTBa» pPEAU3YETCS Ha MPOTSDKCHUH BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0pa3oBaHUs, MOCKOJBKY B KaXXJIOM
pasnene IIporpaMMbl MPEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3amad. B
pe3ynpTaTe OOYyYalOlIUEeCs OBJIAJCBAIOT PA3IMYHBIMU METOJAMU  PEIICHUs
paIMOHAIBHBIX, HWPPAIMOHATIBHBIX, TOKA3aTEIbHBIX, JIOTAPUPMUYECKUX W
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
colepKalmx mapameTphl. [lodydeHHBIE YMEHHS IIMPOKO HCIOJB3YIOTCS MPH



UCCIIEIOBAaHUH (DYHKIUI C TMOMOIIBIO MPOU3BOJHOM, MPU PEHICHUH MPUKIATHBIX
3a]a4 W 3a7]a4 Ha HAXOXKJEHHE HaWOONBIINX M HaMMEHBIINX 3HAYECHUN (QYHKIIHH.
Jannast copep:karenbHas IMHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacdy€Thl MO  ¢opMysnaMm, MpeoOpa3oBaHUs  PALMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
COJEpKaIMX CTEMEHU U Jorapudmel. bmaronmaps uzydeHHIo aiaredGpanyeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
a0CTpaKTHOrO MBIILICHUSI OOy4YaroIuXxcs, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxlieHuid, paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEPHOCTEH M 3aBHCHMOCTEN B BHJIE€ PaBEHCTB U HEPABEHCTB. AJjredpa
npemyaraetT 3(QQEKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAHO JTEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIUM U TpapuKu» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSMHU y4e€OHOTO Kypca, IOCKOJIBKY B KAaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEILHOCTh U3YUEHU MaTepuana. M3ydeHue cTeneHHou,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTuX Y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3AHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C pEIIeHHWEeM YpaBHEHM M HepaBeHCTB. [Ipum 3TOM Oosbllloe BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (POpMyJaMu 3aBUCUMOCTH MEXIY
pa3sNTUYHBIMU BEJIMYMHAMH, WCCIIEOBATh TMOJyYEHHbIE (PYHKIIMH, CTPOUTh HX
rpaduku. Martepuan 3Toi coaep:KaTeIbHON JTMHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
M HaBBIKOB, IO3BOJISIIOIIMX BBIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznuuHoi dopme: aHaTUTUYECKOU, Tpaduyeckoi M cioBecHo. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHIO  aJTOPUTMUYECKOTO MBIIUIEHUSA, CIHOCOOHOCTH K
0000IIEHNIO M KOHKPETU3AIIUU, UCTIOJIH30BAHUIO aHAJIOTUH.

CopnepxarenpHass nuHuA «Hauvana MareMaTHyecKoro aHaliu3a IO3BOJISIET
CYILIECTBEHHO PACIIUPUTH KPYr KaK MAaTeMAaTHMUECKHX, TaK U MPUKIAJHBIX 3aj]1ad,
JOCTYIIHBIX 00ydYaromuMcs, TaKk KaK y HUX MOSABISETCS BO3MOXXHOCTb CTPOUTH
rpa@uky  CNOXHBIX (YHKLIMMA, OMpEeAeNsaTh HMX HauOONbIIME W HAUMEHbIIUE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUTYp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpEeHMsI TIpolueccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TOCTPOEHUSI MaTeMaTHYeCKUX MOJeNiedl peajbHbIX CHUTyallui,
MO3BOJIIET HAXOJWTh HAWIY4YIIEE pPEUIEHWE B TMPUKIAAHBIX, B TOM YHCIIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/1a4ax. 3HAKOMCTBO C OCHOBaMH MAaT€MaTHY€CKOrO
aHallM3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (OPMaTbHO-JIOTHUECKOTO U
KpPEaTHUBHOTO MBIIIICHUS, (OPMUPOBAHUIO YMEHMI PAaCIO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecs: y3HalT O



BBIJIAIONTNXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEMaTUKHA Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKeCTBa | JIOTHKA)» BKIIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
W TIpeiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIOMMNA BCE Pa3ieiibl
MaTeMaTUKH ¥ €€ TPWIOKEHUN, OHU CBS3BIBAIOT pa3HBIE MaTEMaTHYCCKHE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIIOJIb30BaTh €0 JIJISi BBIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKH CJeAyeT IpPU3HATh
CBOMCTBEHHYIO €U CTPOrOoCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
OOyYaroIIMXcsl, TIO3BOJISIET UM CTPOUTH CBOM PACCYKJICHHSI HA OCHOBE JIOTHYECKHUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJIEIHUPOBAHUS, KOTOpPHIE MPHU3BAHbI
croco0CcTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOEHUS MOJIETEH peaTbHBIX
CUTYyallMi, WCCIACAOBAHMS D3TUX MOJENEH C TOMOIIBIO ammapara anreOpbl H
MaTEMaTH4YeCKOT0 aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETCHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBbI, ITOCKOJIBKY BECh MaTepualn
y4eOHOTO Kypca IIMPOKO HMCIOJIb3YeTCs I pelieHUs MPUKIaAHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesitenbHOCTh 1O (OPMUPOBAHWIO HABBIKOB PEIICHUS TPHUKIAJHBIX 3a7ad
OpraHU3yeTCs B IPOIIeCcCe U3yUeHHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTEMaTUYECKOrO aHaJTU3a».

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobGelt W MPOIEHTOB IS
peLIEHUs NPUKIAAHBIX 3a7a4 U3 Pa3JINYHbIX OTpAciei 3HAaHUHN U PeaibHOM KU3HH.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepanMu ¢ JCUCTBUTENIBHBIMU  4YHCIaMd.  Moayib
JEUCTBUTEILHOTO YHCIa U ero cBoicTBa. [IpuOmmkE€HHbIE BHIYMCIICHUS, TTPABUIIA
OKpPYTJIEHUS, MPUKUIKA U OLICHKA PE3YJIbTaTa BbIUNCICHU.

Crenenp ¢ uenbiM mnokaszarenemM. buHoMm Herotona. Hcenmonbe3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a7a4 ¥ MPEJACTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHbp C palMOHAJbHBIM TIOKa3aTeIeM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCJIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI€HC YUCIIOBOTO apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIbHBIE YpaBHEHHMSI M ypaBHEHHUs-CleACTBUA. HepaBeHCTBO,
pEILICHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPABHEHHUUN U
HEpPABEHCTB. MHOroOWwIieHbl OT OJIHOW MepeMEHHOW. JleneHne MHOoroujieHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIbBIMUA
ko3 dunmenramu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BRIPAKEHUHN, COJIEPIKAIINUX CTENIEHU M KOPHHU.

HNppaunonanbHbie ypaBHEHUSI. OCHOBHBIE METO/IbI pelieHus
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[Tpeobpa3zoBanHue BbIpaX)EHH, COEPKALUX JOrapru(MBbI.

Jlorapupmuueckue YpaBHEHUS. OcHOBHBIE METO/BI peneHns
Jorapu(pMUYECKUX YpaBHEHUH.

OcHoBHbIE TPUTOHOMETPUYECKHUE bOopMyIIBL. [IpeobpaszoBanmue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, TPUMEHEHUE ONpPENEIUTENs sl pEelIeHUsS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEabHOM CHUTYallMd C IMOMOUIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

@OyHkuuu U rpadpuku

@®yHkus, crnocoObl 3amanus (yHKIuM. B3auMHO o0OpaTHble (YHKIMH.
Komnosumms gyskiuit. I'paduk  PyHkiuu. SiaemeHTapHbIe NpeoOpa3zoBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MHUHUMYMBI
dbynkuuu. Hanbosbiiiee  HauMeHblee 3HaueHus: QyHKIIMM Ha POMEXYTKE.

Jluneiinasi, KBaJpaTuyHash W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (PYHKIUKU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

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

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

(DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUs IOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckas rnporpeccu. beckoneuHo yobiBaromias
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH MeOMETPUYECKON
IIPOTrpeccruy. JINHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio e. Popmyia Cl0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrpeccUMy JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HenpeppiBHble (QYHKIMM W HMX CBOWCTBA. TOUKM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIEcKui U
buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOU K rpa@uKy (pyHKIHU.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

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

11 KITACC

Yucaa v BIYMCICHUSA

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB AECIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1uis pemeHus
3a/1ay B LENbIX YHCIIAX.

Kommnekcuble uucia. Anredpandeckas U TpPUTOHOMETpUYECKas (POpPMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIIeHHs] PU3NUECKUX U TEOMETPUUYECKUX 3a/1ay.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PelieHne TpuroHoMeTpuYecKux HepaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHbBIX U JOTapU(IMUUYECKUX YPABHEHUI.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 Pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

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

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OINpPEAENICHHs CKOPOCTM M YCKOPEHHs MHpouecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

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

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

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOIIAAeH MiIockux ¢Guryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0  auddepeHIaTbHbIX
YPaBHCHUM.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOro  OO0IIecTBa,  MPEJCTAaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NIaTPUHOTUHYECKOT0 BOCITUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKaX, TEXHOJOrusXx, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KCHUNW HAyKu U JEATEJbHOCThIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PELICHHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESTEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
pa3muuHbIM  cdepaMm  NPOdEeCCHOHAIBHOM  JIESITEIbHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIlbl, OCO3HAHKE TJI00ATBHOTO XapaKTepa dKOJOTUUECKHUX MPOOIIeM, OpUCHTAITHS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICICTBUM [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM Kak CpEJICTBOM TIO3HAHHS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUIYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

BBISIBIIATh M XapaKTePHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHUS /7151 000OIICHYS U CPaBHEHMSI, KPUTEPUH MTPOBOAMMOTO aHAJIN3a,;

BOCIIpUHUMATh,  (opMymupoBaTh M TPEOOpPa3OBBIBATh  CYKJICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOJCHUSIX W YTBEPXKIACHUSX, Mpejiaratb KPUTECPUHU IJIs
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JECIyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

POBOJAUTH CAMOCTOSATEIBHO JTI0KA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKACHUN
(mpsiMBIE W OT MPOTHUBHOTO), BEICTPAUBATh aPTYMEHTAITNIO, IPUBOIUTEH PUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AECHUS U BBIBOJIbI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOSATEIILHO BBIJICTICHHBIX KPUTECPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENLHO (POPMYJIHPOBATH OOOOIICHHS M BBIBOJBI MO PE3yJbTaTam
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOILIECCA, A TAKKE BBIABUIATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBIABJIAITh AeUIMTH MHPOpPMAIINK, TaHHBIX, HEOOXOAUMBIX I OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB Pa3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpMAIINIO, MPEACTABISTL €€ B pas3luyHbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYITHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3a1auH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/ 00CYXXJIeHHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY O00CYX1aeMOMl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMynIupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, S3MOUMOHAJIbHBIN HHTEJLJIEKT:

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

MPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEUICHUU 3a7a4H,
BHOCUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTAaTOB JIESITEIbHOCTH, HAXOUTh OIIMOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl mpu pemeHur Y4eOHBIX 3a7ad, NTPUHUMATh I€JIb COBMECTHOU
NeSATEIbHOCTH, TJIAHUPOBATh OPTaHM3AIMI0 COBMECTHOW pabOThI, pacmpeneisirh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M Pe3yJabTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBbIE IITYPMBI» W HWHBIE), BBHINOJHATH CBOIO YacTh pabOThl U
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy obOywenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
MIPEIMETHBIC PE3YJIbTaThl IO OTACJIBHBIM TeMaM paboueill mporpaMmbl yueOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

cBOOOJHO OIEpPUPOBaTh MOHATUSMU: palMOHATIbHOE YHCIO, OECKOHEYHas
nepuoanyueckas JApoOb, TMPOIEHTHI, HPPALMOHATBHOE YHCIO, MHOXECTBA
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3alad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOTKEHHBIC BIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY PE3yJIbTaTa BBIUYNCIICHNN;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

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

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

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

OIEpUpPOBaTh MOHATUSIMH: APKCUHYC, apKKOCUHYC M apKTAHI'€HC YMCIIOBOTO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jM4YHbIE METOAbl PEIICHHS palUOHAIBHBIX U JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JieJieHe MHOTOWIEHAa Ha MHOTOYJIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISl peLIEHUs 3a/1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOMCTBA ompenaenuTens 2 X 2 sl BBIYMCICHUS €ro 3HA4YeHHs,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJIEJINPOBATh PEaJbHbIE CUTYallUH C OMOUIBIO CUCTEMBI JIMHEWHBIX YPABHEHUM,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IOMOIIBIO MaTpPUIl W OIpPEAEIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBHM € KOpHSIMHU [UJIsi MpeoOpa3oBaHUs
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKEHUN;

cBOOOJIHO OMNEpPUPOBATh MOHATUAMU: HppaIOHATIbHBIC, MOKAa3aTelIbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEpPUPOBATH IMOHSATUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO0 YCIOBUIO 3a/ayd, HCCIEN0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/aHusl QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QYyHKUUWA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE IPeo0pa3oBaHus rpauKoB PyHKIUT;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepPUOINYECKUE (PYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIIMU, MAKCUMYMbI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HeabIM TOKa3zareneM, rpapuk CcTeneHHOW (YHKUMHU C HATypalbHBIM U LEJIbIM
nokasaresieM, rpaguk KOpHs N-Oi CTeneHW Kak (PYHKIMU OOpaTHOM CTENeHu ¢
HaTypaJbHBIM I0Ka3aTeJIEM;

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

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U rpauKH, HMCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHUH;

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU PElIeHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PeaIbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIIasi T€OMETPUYECKAsl IPOTPECCHs], TMHEUHBIN U
HKCMOHEHLIUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3aJad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MTOCIEIOBATENLHOCTD, CIOCOOBI 3aJaHuUs
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OIEpUpPOBaTh IOHATUSIMHU: HENPEPbIBHbIE (DPYHKLUMU, TOYKHU
pa3pbiBa rpaduka pyHKINH, aCUMIOTOTHI rpaduka QyHKINH,

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 17151 peLIeHMs 3a/1a4;

CBOOO/IHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOJHBIE
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISTH MPOU3BOIHBIE CYMMBI, MMPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

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

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMH,

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CBOOOIHO OIEpPHpPOBaATh TMOHATUSMU: OIpeAeTeHHe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeIMeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM paboueil mporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOJIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1IEJ0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIMOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl 1 HOK naTypasibHBIX 4uMcen sl pelieHus 3a1a4, IPUMEHSTh
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandeckor u
TPUTOHOMETPUUECKOH (hopMe, BBIIIOJIHATH apu(PMETUUECKUE ONEpal ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHUSIMH: HUPPAIMOHAIBHEBIE, MMOKa3aTebHbIC U
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXoammble  (HOPMYIBI 1T PEIICHHWS] OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEU PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

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

MPUMEHSITH TpauuecKkrue METOJIbI /I PEIICHUSI YPaBHEHUM U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHBIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJ1a4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIOJIH30BAaHUEM alllapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYECHHBIN PE3YJIbTAT.

DYyHKIUHN U TPAPUKHU:

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

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

CBOOOJTHO  OMEPUPOBATH TOHITHSAMHU: TpPapUKUd TPUTOHOMETPUUECKUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIlICe U HAUMEHbIIIEE 3HAUCHUS (DYHKIIMU HETPEPHIBHON Ha
OTPE3KE;

WCIMOJIb30BaTh MPOU3BOAHYIO [JII HAXOXKJICHHUS HAWIYYIIErO0 PEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoro (Gopmynoi wim
rpaduKom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEpBOOOpa3Has, ONpeAeTEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHOXECTBO 1€CTBUTEIIbHBIX YUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 5
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oynkuuu u rpaduku. CreneHHas GyHKIIHS C 12 1
LEJIbIM IT0Ka3aTeIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkums. [lokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHHS
5 Tpuronomerpruyeckue BoIpaXXeHUs U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHH 10
HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3 AT 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11 0




11 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 4
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpaI 12 1
3 I'padviku TPUrOHOMETPUUYECKUX (PYHKIIHIA. 1 1
TpuroHomeTpruyecKkue HEpaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHBIE U 24 1
norapuMUUEcKre HEPaBEHCTBA
KomriekcHbie ncia 10
HarypanbHble u nensie yucna 10
CucTeMBbl paroHaTBHBIX, HPPANUOHATEHBIX
7 MIOKa3aTeIbHBIX U JOrapu(PMUUECKUX 12 1
ypaBHEHUH
8 3amaqn ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3aIlUs 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 16 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoJbHbIe
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI
pecypchl
1 MHOX€eCTBO, OIepaluy HajJl MHOKECTBaAaMH 1 1 Hepens
HUX CBOMCTBA
. 1 Henensa
2 Huarpammsl Ditniepa-Benna
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO 1 Henens
ammapara Jijis pelIeHHs 3a1a4
Parmmonansubie unciaa. OOBIKHOBEHHBIC U
1 Henensa
4 JIECATUYHBIC IPOOU, TIPOLIEHTHI, OECKOHEUYHBIE
MEPUOIUUECKHE TIPOOH
PanmonansHbie yncna. OOBIKHOBEHHBIC U
2 Henens
5 JIECATUYHBIC IPOOU, TIPOLIEHTHI, OECKOHEUYHBIE
nepUOANYECKHUE JpooH
6 [Tpumenenue apobeli U MPOIEHTOB AJIs 2 "Heaens
pelIeHs TPUKIaJHbIX 3a7a4
2 Henens
7 BxojnHast koHTposibHas paboTa 1
8 JleicTBuTenbpHbIE Ynciia. PaimonanbabIe U 2 Henens
HUPpAIMOHATILHBIE YHCIIa
9 Apudmernueckre onepanum ¢ 3 Henens
JIEUCTBUTEIbHBIMU YU CIIAMH
10 Mopynb AeiCTBUTENBHOTO YHCIIA U €r0 3 Hexenst




CBOMCTBA

11

12

13

[TpuOnmkEHHBIE BBIYMCIICHUS, TIPAaBUIIa

OKpYIJICHUS, IPUKUJIKA U OLIEHKA pe3yJibTaTa

BBIYUCIICHUN

OCHOBHBIE METO/IbI PELICHUS LENbIX U
JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

OCHOBHBIE METOIbI PEIICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

3 Henensa

3 Henensa

4 uenens

14

OcHOBHBIE MCTOABI pCICHHUA LECJIBIX U
IpOoOHO-pallMOHATIBFHBIX YPABHEHUH U
HEPaBCHCTB

4 uenens

15

16

17

MHOrouseHsl OT OJTHON IEPEMEHHOM.
Jlenenne MHOTOUYJIEHa HA MHOTOYJIEH C
ocratkoM. Teopema besy

MHorousieHsl ¢ LeIbIMU KO3 QUITHEHTaMH.
Teopema Buera

Pemenne cucreM TMHENHBIX YpaBHEHUN

4 uenens

4 nenensd

5 "Henens

18

19

20

Pemenne cucreM TMHENHBIX YpaBHEHUN

Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHUM.
Onpenenurens MaTpULbl 2X2, €ro
TEOMETPUUYECKUN CMBICIT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

Ornpenennurens MaTpuLbl 2x2, €ro
TEOMETPUUYECKUN CMBICT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

5 Henens

5 Hepens

5 nenens

21

IIpuMeHeHne onpenenuTens s PELIeHHs

6 Hemens




CHUCTEMBI JINHEWHBIX YPAaBHEHUI

22

23

Penienne nmpukinaaHbIX 3a7a4 ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemmenne nmpukiaaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YpaBHEHUM

6 Henmens

6 Henmens

24

KontponbHast padora Ne 1 "Paunonanbabie
ypaBHEHHUs U HepaBeHCTBA. CrcTeMsl
JMHENUHBIX ypaBHEHUN"

6 Henens

25

26

27

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

I'paduk QyHkuuu. dnemMeHTapHbIe
npeoOpazoBanus rpadukoB QyHKIUH

OO6nacth onpeAesieHus] © MHOYKECTBO
3HayeHud pynkuuu. Hynu ¢pyHkuumu.
[TpomexyTKH 3HaK MOCTOSIHCTBA

7 Henens

7 Henens

7 "Henens

28

UYErHble 1 HEUETHBIE PYHKITUH.
[lepnoauueckue Gpynkunu. [Ipomexyrku
MOHOTOHHOCTH (pYHKIIMH

7 "Henens

29

30

31

MakcuMyMbl 1 MUHUMYMBbI (QYHKIIMH.
Haubonpiiee n HauMeHbllIee 3HaYEHHE
(GYHKIIMHY HAa IPOMEXKYTKE

JluneliHasi, KBaJpaTU4Has U JpOOHO-
AvHeNHas QyHKIH

DeMEeHTapHOEe UCCIIeI0BAaHUE U TOCTPOCHHE
rpaduKoB 3TUX QYHKIUN

8 Henens

8 Henens

8 Henens

32

DeMeHTapHOe UCCIIeI0BaHNE U IIOCTPOCHUE
rpadukoB 3TuX QyHKUINN

8 menens




CrerneHs c LETBIM TT0Ka3aTeaeM. buaom

9 Henens

33 HeroTona

34 Cremnens c 1eIbIM IT0Ka3aTeneM. bunom 9 Henens
Herorona

35 CreneHHas GyHKLHUS C HATYypaJIbHBIM U 9 Henens
1enbIM nokasareneM. E€ cBoiicTBa u rpaduk

36 KonTtponsnas padora Ne 2 "Crenennas 9 nenens
¢bynkuus. E€ cBoiicta u rpaduk"

37 Apudmerndeckuii KOpeHb HATYPATBHON 10 nenens
CTEIIEHU U €ro CBOMCTBA

38 ApudmeTnuecknii KOpeHb HaTypaIbHOU 10 nenens
CTEIIEHU U ero CBOMCTBa

39 [Ipeo6pa3oBaHus YUCIOBBIX BbIPAXKEHUH, 10 nenens
COJepKAIINX CTETIEHH U KOPHU

40 [Ipeo6pa3oBaHMs YUCIOBBIX BbIPAXKEHUH, 10 nenens
COJIepIKAIINX CTETIEHH U KOPHU

41 [TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH, 11 Henens
CoJIepKalUX CTENEH! U KOPHU
Uppanmonansusie ypaBaeHusi. OCHOBHBIE 11 Henens

42 METO/IBI pEIICHUS HPPAITMOHATBHBIX
yYpaBHEHUHU
HppaunonaneHbeie ypaBHeHNs. OCHOBHBIE 11 Henes

43 METO/Ibl PEIIEHUsI UPPALIUOHATIBHBIX
ypaBHEHUU
Uppanmonansuslie ypaBHeHus1. OCHOBHbIE 11 sexens

44 METO/IbI peIIeHUs] UPPALTUOHATBHBIX
ypaBHEHUU

45 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT 12 nenens




UPPALMOHAIIBHBIX YPABHEHUN

46 PaBHOCHIIbHBIE TTEPEXOBI B PELICHUH 12 uenens
UppaMOHATIBHBIX YPaBHEHUN
47 PaBHOCHIIbHBIE TTEPEXO/BI B PELICHUH 12 nenens
UpPpaAlMOHATILHBIX YPABHEHHIM
48 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT 12 nenens
UppaMOHATILHBIX YPaBHEHUN
CaoticTBa u rpaduK KOpHs N-Oi CTENEHH KaK
. 13 menens
49 GyHKIIMM 0OpaTHOM CTENEHU C HATypaIbHbIM
[O0Ka3aTeieM
CaoticTBa u rpaduK KOpHS N-Oi CTENEeHH KaK
. 13 menens
50 GbyHKIIMM 00paTHOI CTENEHH ¢ HATypaJIbHBIM
MoKazaresnem
KonTponsHas padora Ne 3 "CpolicTBa u
. 13 nenens
51 rpaduK KOpHs N-Oi CTETeHH.
HppanuonansHele ypaBHeHuU"
59 CreneHs C pallMOHATIBHBIM ITOKa3aTeeM U €€ 13 menmens
CBOMCTBA
53 CreneHb ¢ paliMOHAJILHBIM TIOKa3aTeneM U eé 14 nenens
CBOMCTBA
54 CreneHs ¢ pallMOHAIBHBIM MOKa3aTeIeM U eé 14 nenens
CBOMCTBA
55 [ToxazarenbHast pyHKILINS, €€ CBONWCTBA U 14 nenens
rpaduk
56 Hcnonp3oBanue rpaduka QyHKIUM 115 14 nenens
peleHns ypaBHeHUI
57 Hcnonb3oBanue rpaduka QyHKIUM 15 15 nenens

peleHus ypaBHeHUN




58 [loka3arenbHble ypaBHeHUs. OCHOBHbIE 1 15 nenens
METO/IbI PEIICHUS MOKA3aTEIbHBIX YPaBHEHHH
59 [loka3arenbHble ypaBHeHUs1. OCHOBHbBIE 1 15 nenens
METO/IbI pEIICHUS TOKA3aTEbHBIX YpaBHEHHHA
[TokazarenbHble ypaBHeHHsI. OCHOBHBIC
60 1 15 menens
METO/IbI PEIICHUS TOKA3aTEIbHBIX YPaBHEHHIH
61 KonTtponpnas padora Ne 4 "IlokazarenbHas 1 16 nenens
¢ynkuus. [TokazarenbHbie ypaBHeHUs"
. 16 nenens
62 Jlorapudm umncna. CBoiicTBa jJorapudpma 1
63 Jlorapudwm yucna. CoiicTa norapudpma 1 16 nenens
64 Jlorapudwm yucia. CBoiicTBa orapugma 1 16 menmenst
65 JecsaTruunble U HATypallbHbIE TOTapU(PMBI 1 17 nenens
66 JecsaTruunble U HATypallbHbIE TOTapU(PMBI 1 17 nenens
[IpeobpazoBanue BEIpAKEHHIA, COACPIKAIIIIX
67 ’ 1 17 nepens
aorapudmsl
[TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAIINX
68 ’ 1 17 wenens
J0rapuQpmbl
69 [Ipeo6pa3oBanue BbIpaxeHH, coaepKalux 1 18 nenens
J0rapuQmbl
Jlorapundmudaeckas KIS, €€ CBOMCTBA U
70 (bp ¢ byn ’ 1 18 menens
rpaduk
7 Jlorapugmuueckas pyHKIus, €€ CBOHCTBA U 1 18 nenens
rpadux
7 Hcnons3oBanue rpadpuka QyHKIUN A5 1 18
. Heems
pelIeHus ypaBHEHHHA
73 Hcnons3oBanue rpaduka GyHKIIUN 115 1 19 menmens




peuieHus ypaBHEHU I

74

75

76

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

METOBI pEIIeHUs JTorapu(HPMUIECKUX
ypaBHEHU I

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

METO/Ibl PeIIeHUs JTOrapuGMUIECKUX
ypaBHEHU M

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

METO/bI pellieHus JJorapu(PMUIECKUX
YpaBHEHUU

19 menens

19 menens

19 menens

77

PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUN
JOTapu(PMHUECKUX yPaBHEHUI

20 Henensa

78

79

PaBHOCHITBHBIE TTEPEXO/IBI B PEILICHUT
JOTapuPpMHUECKUX yPaBHEHUI

Konrtponsnas padora Ne 5

"Jlorapudmuueckast GpyHKIuUS.
Jlorapugmuueckue ypaBHeHUs"

20 Henensa

20 menens

80

CuHyc, KOCUHYC, TAHT'€HC U KOTAaHI€HC
YHUCJIOBOTO ApryMEHTa

20 menens

81

82

CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC
YHCIIOBOTO apryMEHTa

ApKcuHyC, apKKOCUHYC U apKTaHT€HC
YKCIIOBOTO apryMeHTa

21 uenens

21 "enens

83

ApKCUHYC, apKKOCHHYC U apKTaHT€HC
YHUCJIOBOTO ApryMEHTa

21 uwenens

84

Tpuronomerpuueckas OKpyKHOCTb,

orpezieieHue TPUTOHOMETPUUECKHUX (YHKIUI

YHUCJIOBOTO apryMEHTa

21 wenens




Tpuronomerpuyeckas OKpyKHOCTb,

85 ompeieJIeHuEe TPUTOHOMETPUUYECKHUX (DYHKITHI 1 22 nenens
YHCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUICCKUE (POPMYITBI 1 22 nenens

87 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1 22 nenens

88 OCHOBHBIE TPUTOHOMETPUICCKUE (POPMYITBI 1 22 nenens

89 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1 23 Henenst

90 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1 23 Henens
BBIpKEHU I

01 [TpeobpazoBaHre TPUTOHOMETPUIECKUX 1 23 Henens
BBIPAKECHUI

92 [TpeobpazoBaHre TPUTOHOMETPUIECKUX 1 23 Henenst
BBIPKEHU I

93 Hpeo6pa3033aHHe TPUTOHOMETPHUECKUX 1 24 Henens
BBIpOKEHU I

94 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1 24 nenens

95 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1 24 nenens

96 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN 1 24 menens

97 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1 25 Henens

98 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN 1 25 nenens

99 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUIN 1 25 Henens

100 Pemenune TpuroHoMeTpruueCcKUX ypaBHEHHUI 1 25 Henens
KonTtponbHas padora Ne 6

101 "TpUrOHOMETPUUYECKNE BBIPAKEHUS U 1 26 Henens
TPUTOHOMETPHUUYECKUE YpaBHEHHS"
[TocnenoBarenbHOCTH, CIOCOOBI 3aaHUS

102 1 26 "enens

nocJieroBarenbHOCTEN. MeTon




MaTeMaTUYECKON MHAYKLINU

MOHOTOHHEIE U OIrpaHUYCHHBIC

103 1ocJIe0BaTeNbHOCTU. McTopus ananusa 26 "enens
0OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccus 26 Henenst

105 I'eomerpuueckas nporpeccust 27 nenenst

106 beckoneuyHo yObIBaroIasi reoMeTpruiecKast 27 nenenst
nporpeccus

107 CyMMa OeckOHEYHO yObIBaroIen 27 Henmens
reoMeTPUUECKON porpeccun

108 JIMHENHBIN ¥ YKCIOHEHUMAIIBHBIN POCT. 27 Henens
Yucno e. DopMyra ClI0KHBIX MPOLEHTOB

109 JIMHEHBIN U SKCIOHEHIIMAIbHBIN POCT. 28 Henens
Yucno e. DopmMyiia CI0KHBIX IPOLIEHTOB

110 Hcnonp30oBaHne MPOTpeccHy IS PEIICHUS 28 Heens
peaybHBIX 33a]a4 MPUKIIaJHOTO XapaKTepa

111 'I'<OHTp0J'II>Ha${ paborta Ne 7 ) 28 Henens

[TocnenoBaTeIbHOCTH U TIPOTPECCHH

112 HenpepbiBHbIE PYHKIIUN U UX CBOMCTBA 28 "enens

113 Touka pa3pbiBa. ACUMNTOTHI IpaUKOB 29 Henens
byHKIMMA

114 CaoiicTBa (h)yHKIIMH HENPEPHIBHBIX HA 29 Henens
oTpe3Ke

115 CpoiicTBa (hyHKIMHA HEMPEPHIBHBIX HA 29 Henens
oTpe3Ke

116 MeTtoa HHTEepBAIOB JIJIsl pEIICHHS] HEPABEHCTB 29 Henens

117 MeTto MHTEPBAIIOB JIJIsl PELIEHHSI HEPABEHCTB 30 nenens




118 MeToa HHTEpBAIOB JJIs pEIICHUS] HEPABEHCTB 30 nenens

119 HpI/IMerHI/IC CBOMCTB HETPEPHIBHBIX 30 Hexens
(GyHKUMHT 1715 pelieHus 3a1a4

120 HpI/IMerHI/IC CBOWCTB HEMPEPBIBHBIX 30 Hexens
(GYHKIMIA 1715 perenHus 3a1a4d

121 [lepBas u BTOpast npou3BOIHbIEC GYHKIIUU 31 nenens

122 OHpe,I[CJ'ICHI/IvC, reOMETPUUECKUI CMBICIT 31 nenens
HPOU3BOAHON

123 OnpeneneHHve, (U3HYECKUN CMBICIT 31 Henmenst
HPOU3BOAHON

124 VYpaBHeHME KacaTeabHOU K rpapuky 31 nenens
byHKUIUM

125 YpaBHeHUE KacaTelbHOU K rpaduKy 32 Henes
byHKIIUN

126 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIMHA 32 menens

127 [Tpon3BoiHBIE 3NIEMEHTAPHBIX PYHKLUI 32 "enens

128 [Tpou3BoiHas CyMMBI, HpOI/ISBeI[eI:II/ISI, 32 Henes
YaCTHOT'O M KOMIIO3UIIMU (YHKIUH

129 [TpousBoiHAS CyMMBI, IPOU3BEIACHHS, 33 Henmens
YaCTHOTO ¥ KOMITO3UIINH ()yHKIIHIA

130 [Tpou3BoiHAs CyMMBI, TPOU3BEICHHUS, 33 Henens
YaCTHOT'O M KOMIIO3UIIMHU (PYHKIUH

131 Konrtponsnas padora Ne 8 "[IponsBognas” 33 Henens

132 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS 33 Hemens
3HaHuil: "YpaBHEHH"

133 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs 34 nenens

3HaHui: "OyHKuun"




134 [Ipomexyrounas arrecranus (Mrorosas 1 1 34 nenens
KOHTPOJIbHast pabora)
135 [Ipomexyrounas arrecranus (Mrorosas 1 1 34 nenens
KOHTPOJIbHAsE paboTa)
136 HOBTOPGHI/IC, 000011IeHHEe, CHCTEMATH3aIIHS 1 34 nenens
3HAHHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 11




11 KJIACC

KoJsun4yecTBOo 4acoB JIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoka Bcero KonTpoabHbie U3YYCHUS oOpa3oBaTe/ibHbIE
padoThI pecypes:
1 [IpuMeHeHne MPON3BOIHOMN K UCCIIEI0BAHUIO 1 Henens
(GyHKIIMI HA MOHOTOHHOCTh M 9KCTPEMYMBbI
5 [IpuMeHeHne MPON3BOIHOMN K UCCIIEN0BAHUIO 1 menens
(GyHKIIMI HA MOHOTOHHOCTh M 9KCTPEMYMBI
3 [IpuMeHeHne MPON3BOIHOMN K UCCIIEN0BAHUIO 1 Henensa
(GyHKIIUH HA MOHOTOHHOCTB Ml 9KCTPEMYMBI
4 [IpuMeHeHne Npon3BOIHOMN K UCCIEA0BAHUIO 1 Henens
(GbyHKIIMI HA MOHOTOHHOCTh M 9KCTPEMYMBI
5 [IpuMeHeHne MpoON3BOTHOM K UCCIIETOBAHUIO 2 Henens
(GbyHKIIUI HA MOHOTOHHOCTB M 9KCTPEMYMBI
6 [IpuMeHeHne MPON3BOIHOM K UCCIIET0BAHUIO 2 Hepens
(yHKIIMI HA MOHOTOHHOCTB U 9KCTPEMYMBI
Haxoxaenne HauOombIIero 1 HANMEHBIIIETO
7 3HaYEHUS HeMPEPHIBHOM (PyHKIINU Ha 2 Henei
OTpE3Ke
Haxoxaenne HanuOobIIero 1 HANMEHbBIIIETO
8 3HAYEHUS HETMPEPHIBHOM (PYHKIINU HA 2 eI
OTpE3Ke
Haxosxnenne HanOobIIero 1 HAMMEHBIIIETO
9 3HAYCHHS HEMPEPHIBHON (PYHKITUU Ha 3 menens
OTpE3Ke
10 Haxoxnenue HanOOJIBIIET0 U HAUMEHBIIIETO 3 Henens




3HA4YEHUs1 HeTPEPhIBHOHN (pyHKIIMH Ha
OTpe3Ke

11

12

13

BxonHoii koHTpOJib. TpeHnpoBoUHOE
mepomnpusitae B popme KP no marepuanam
EI'D (mpoduis)

TpenupoBouHoe meponpusTue B hpopme KP
o matepuanam EI'D (mpodwuib)

TpenupoBouynoe meponpusitue B popme KP
o marepuanam EI'D (mpodub)

3 Hemens

3 genens

4 wenensa

14

[IpumeneHne npou3BOTHOM 1Sl HAXO0XKACHUS
HAWJIYYIIErO PEMICHUS B TPUKIAIHBIX
3a1auax

4 wenensa

15

16

17

[Ipumenenue npou3BOIHOMN ISt
ONPEACIICHUSI CKOPOCTH U YCKOPEHUS
npoiiecca, 3aaHHOTO (GOPMYIION UK
rpaduxom

[Ipumenenne npou3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
npoiiecca, 3aaHHOTO (GOPMYIION UK
rpaduxom

Komnozunus GyHkiumit

4 genens

4 genens

5 Henens

18

19

20

Kowmnozunus ¢pyHkimit
Komnozunus GyHkiumit

I'eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPJAMHATHOM ITUIOCKOCTH

5 Henens

5 Henens

5 Henens

21

I'eomeTpuueckue o6pas3sl ypaBHEHUH Ha
KOOPJMHATHOM TIOCKOCTH

6 uemens




99 Konrponsnas padora Ne 1 "Mccnenoanue 6 Henens
(GYHKIHHA ¢ TOMOIIBIO TPOU3BOTHOM"

93 IlepBooOpasHasi, OCHOBHOE CBOMCTBO 6 Henens
1€pBOOOPA3HBIX

24 [TepBooOpazHble 3eMeHTapHbIX (QYHKIUH. 6 Henmens
IIpaBuia HaX0XICHHSI IEPBOOOPA3HBIX

o5 [TepBooOpasHbIie 3NeMEHTAPHBIX (HYHKITUH. 7 Henenst
[IpaBuia HaX0XKICHHSI IEPBOOOPA3HBIX

26 NHuterpai. I'eoMeTpu4ecKnuid CMBICI 7 Henens
UHTETpaja

97 Beruucnienue onpenenéHHOro HHTErpaa 1o 7 Henens
dbopmyne Hetotona-Jleitouuia

28 Beruucnenue onpenenéHHoro MHTerpaia 1o 7 Henend
dbopmyiie Hetorona-Jlelioamma

29 [TpumeHeHne UHTErpaa A HaXOXKIACHUS 8 Henens
iouaiel IIOCKUX Guryp

30 [TpumMeHeHMe UHTErpana A HaXOXKACHUS 8 Henens
00BbEMOB IreOMETPUYECKHX TeT

31 [Ipumeps! pemienuit AudpepeHnrnaIbHbIX 8 Henens
YpaBHEHUU

39 [Tpumeps! pemenuit quddepeHIraIbHbIX 8 Henens
YpaBHEHUI
MaremMaTHueCKoe MOJICIMPOBAHUE PEATTbHBIX

9 Henens

33 MIPOIIECCOB C MOMOILBIO AU (PepeHIIHaTbHBIX
ypaBHEHUH

34 Kontponbras padora Ne 2 "IlepBooOpaznas 9 Henens
u uHTerpan”

35 Tpuronomerpuyeckue GyHKINH, UX 9 Henens




CBOWCTBA U TpapuKu

36 Tpuronomerpuyeckue GyHKINH, UX 9 Henens
CBOWCTBA U TpapuKu
37 Tpuronomerpuyeckue GyHKINU, UX 10 nenens
CBOICTBa U TpaduKu
38 Tpuronomerpuueckue GyHKIUH, UX 10 nenens
CBOWCTBA U TpaduKH
39 Tpuronomerpuyeckue GyHKINH, UX 10 Henens
CBOWCTBA U TpapuKu
OT60p KOpHEI TPUTOHOMETPHUUECKHIX 10
. Hezaens
40 yYpaBHEHUH C IIOMOIIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
41 TpenupoBoynoe Meponpusitue B hopme 11 Henens
EI'D (6aza)
OT60p KOpHEN TPUTOHOMETPUUYECKUX 1
. Hesens
42 YpaBHEHUH C IOMOIIbIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUIECKUX 1
. Hesens
43 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKONW OKPY>KHOCTH
11 nenens
44 Perienue TpUroHOMETPHUUECKUX HEPABEHCTB
12 "Henens
45 Perienue TpUroHOMETPHUECKUX HEPABEHCTB
12 "Henens
46 Pemrenne TpUrOHOMETPHUECKUX HEPABEHCTB
12 Henens
47 Pemrenne TpuroHoMeTpUYECKUX HEPABEHCTB




KonTtponsHas padora Ne 3 "I'paduku

o 12 nenens

48 TPUTOHOMETPUYECKUX (DYHKIIUM.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PELICHHUS MOKAa3aTEIbHBIX 13 nenens
HEPABCHCTB

50 OCHOBHBIE METO/IbI PEIIECHHUS IMOKAa3aTEIbHBIX 13 Henens
HEPaBCHCTB

51 OCHOBHBIE METO/IbI PEIIECHHUS IMOKA3aTEIbHBIX 13 nenens
HEPaBCHCTB

59 OCHOBHBIE METO/IbI pEUICHUS MOKa3aTEIbHBIX 13 nenens
HEPABCHCTB

53 OCHOBHBIE METO/IbI pEIICHUS 14 nenens
Jorapu(MUIECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI pEIICHUS 14 uenens
norapuMUYECKUX HEPABEHCTB

55 OCHOBHBIE METO/IBI pEIICHUS 14 uenens
Jorapu(MUIECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pEUICHUS 14 nenens
norapuMUYECKUX HEPABEHCTB

57 OCHOBHBIE METO/TbI pEIICHUS 15 nepens
UppaIllMOHATIFHBIX HEPABEHCTB

58 OCHOBHBIE METO/TBI pEIICHUS 15 nenens
HPPAIMOHATILHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEUICHUS 15 nenens
HppaIlMOHATIFHBIX HEPABEHCTB

60 OCHOBHBIE METOBI PEIICHUS 15 wenens
UppaIllMOHATIFHBIX HEPABEHCTB

61 I'padnyeckue MeToabl pemeHus 16 nenmens




HMPPALMOHAIIBHBIX YPABHEHUN

62

63

I'padmueckue MeToabl pemeHus
UppalMOHATIbHBIX YpaBHEHUI

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX YPaBHEHUI

16 meneins

16 menens

64

I'padmyeckue MeToAbI pelicHUs
MOKa3aTeIbHBIX HEPABEHCTB

16 uepneins

65

66

I'paduyeckue MeToabI penieHus
JorapupMUUECKUX YpaBHECHUN

I'padmyeckue MeToabl pemeHus
norapuMUUECKUX HEPABEHCTB

17 uenens

17 uenens

67

68

69

70

I'padmyeckue MeToabI pemieHUs
norapuMUIECKUX HEPABEHCTB

I'padmyeckue MeToabl pemeHus
MIOKAa3aTeIbHBIX U JOrapu(PMUUECKUX
YpaBHEHUU

I'paduueckue MeTo bl peLIeHus
MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX
ypaBHEHUH

I'paduueckue MeToabI peIICHUS
MOKa3aTeIbHBIX U JorapuPMUIECKUX
HEPABEHCTB

17 wenens

17 wenens

18 menens

18 menens

71

I'padryeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JOrapu(pMUIecKux
HEPABEHCTB

18 nenens

72

KonrtponsHas padora Ne 4
"UppatmonainbHble, MOKa3aTeabHbIe U
norapudmuueckre HepaBeHcTna"

18 nenens




KommiekcHbie uncna. Anredpandeckas u

19 nenens
73 TPUTOHOMETpUYECKast GOPMBI 3aIUCH
KOMIIJIEKCHOTO YHUCIIa
KommiekcHbie uncna. Anredpandeckas u
74 TPUTOHOMETpHYECKasi (POPMBI 3arucu 19 nenens
KOMILJIEKCHOTO YHCIIa
75 Apudmerrueckue ornepaium ¢ 19 nenens
KOMIUIEKCHBIMHU YHCIIaMHU
ApudmeTrrueckue orneparum ¢
76 pu p 19 menens
KOMIUIEKCHBIMU YHCIIAMHU
77 N300paskeHre KOMIUIEKCHBIX YMCell Ha 20 Henens
KOOPJAMHATHOW INIOCKOCTH
N300paxkeHre KOMITJIEKCHBIX YHCET Ha
78 N 20 Henens
KOOPAMHATHOH MJIOCKOCTH
79 ®opmyna Myaspa. Kopau n-oii crenenu us3 20 menens
KOMIIJIEKCHOTO YHCIIa
®opmyna Myaspa. Kopau N-oi1 ctenenu us
80 PMY yaep P 20 menens
KOMIIUIEKCHOTO YHCIIa
[TpuMeHeHre KOMIUIEKCHBIX YMCeN JUIs
21 wenens
81 peuieHns GU3NYECKUX U T€OMETPUUECKUX
3ajaq
KonTponbnas padora Ne 5 "KomruiekcHbie
82 I?‘ P 21 nenens
qucia
21 "enens
83 HatypanbHble u ensle uncia
84 Harypanbnblie u 1iensie gyucia 21 Henmens
[IpuMeHeHne TPU3HAKOB JIETUMOCTH LIENTBIX
85 p p 22 Henens

YHUCCJI




HpI/IMeHeHI/Ie MMPU3HAKOB ACIMMOCTHU LICIIBIX

86 22 Henens
qHCce
[TpuMeHeHnEe MTPU3HAKOB JAETUMOCTH IIENIBIX

87 22 Henens
gucen: HOJl u HOK
[TpuMeHeHre TPU3HAKOB JICTMMOCTH TIEITBIX

88 22 Henens
yucen: HOJl u HOK

89 [IpumeHeHne NpU3HAKOB AETUMOCTHU LENbIX 23 Henens
YHCEN: OCTATKU 110 MO0

90 [IpumeHeHne NpU3HAKOB AETUMOCTH LENbIX 23 "Henens
YHCEI: OCTATKH 10 MOIYITIO
[TpuMeHeHre TPU3HAKOB JICTTMMOCTH TISITBIX

23 Henens

91 qucen: anroput™ EBKimna uist pereHust
3aja4 B IEJIBIX YUCIIaX

92 KonTponbnas padora Ne 6 "Teopust mensix 23 Hepnens
yucen"
Cucrema 1 COBOKYITHOCTh YpaBHEHHI.

93 PaBHOCHIIbHBIE CUCTEMBI M CUCTEMBI- 24 Henens
CIICJICTBUS
Cucrema ¥ COBOKYITHOCTh YPaBHEHHI.

94 PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI- 24 Henens
CIICJICTBUS
OCHOBHBIE METOBI PEUICHUSI CUCTEM U

95 . . 24 nenens
COBOKYITHOCTEH pallMOHAIBHBIX YpaBHEHUN
OCHOBHBIE METOBI PEIICHUS CUCTEM U

96 COBOKYITHOCTEH UPPAITIOHATBLHBIX 24 nenens
ypaBHEHUH
OCHOBHBIE METOBI PEIICHUS CUCTEM U

97 25 Henens

COBOKYITHOCTEW IMOKA3aTEIbHBIX YPABHEHUI




OcHoBHBIC MCTOJbI pCHICHUA CUCTCM U

98 . . 25 "enens
COBOKYITHOCTEH ITOKa3aTeNIbHBIX YPaBHEHHH
OCHOBHBIE METOBI PEUICHUSI CUCTEM U
. 25 "Henens
99 COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUU
OCHOBHBIE METOJIbI PEIICHHSI CUCTEM U
. 25 Henens
100 COBOKYITHOCTEH JIorapu(MUUECKUX
YpaBHEHUU
[IpoGusIii sx3amen B hpopme EI'D (6a3za
101 p Gop ( ’ 26 Henens
podunb)
[Tpo6usrii 5x3amen B popme EI'D (6aza
102 P $op (Gaa, 26 Hemens
poduIIH)
[TpuMeHeHre HEPAaBEHCTB K PEIICHHIO
MaTeMaTHYECKHX 3a7a4 U 3a1a4 U3
103 Pa3IUYHBIX 00JIaCTEH HAYKH M peaTbHON 26 Hemens
KU3HU, HHTEPIIPETAIUS TIOTYICHHBIX
pe3yIbTaToB
Kontponsnas padora Ne 7 "Cucremsl
aIMOHATILHBIX, UPPANMOHATEHBIX
104 P - MIPP 26 Henens
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
ypaBHEHH"
105 PanmonanbHbIe ypaBHEHHUs ¢ TapaMeTpaMu 27 Henens
27 "Henensd
106 PanmonanbHbple HEpaBEHCTBA ¢ TapaMeTpaMHu
27 "Henensd
107 ParmonanbsHbIE CHCTEMBI C TapamMeTpaMu
108 HpparnmonansHble ypaBHEHUS, HEPABEHCTBA 27 Henens

C nmapaMeTpamMu




109 HppannoHaibHbIe CHCTEMBI C TapaMeTpaMu 28 Henens
[Toka3zaTenbHbIC YpaBHEHUS, HEPABEHCTBA C

110 P > HEP 28 nenens
napameTpamu

111 ITokazaTenbHBIE CHCTEMBI C TApaAMETPAMHU 28 nenens
Jlorapudmudeckue ypaBHEeHUs, HEPaBEHCTBA

112 pud yp - HEp 28 Henens
C mapameTpaMu

29 Henens

113 Jlorapudmudeckue CUCTEMBI ¢ ITapaMeTpaMu

114 TpuroHomerpuveckue ypaBHEHUS C 29 Henens
napameTpamu
TpUroHoMeTprU4YECKrEe HEPABEHCTBA C

115 P P P 29 "Henmens
napameTpamu
TpuroHoMeTpuvecKre CHCTEMBI C

116 29 "Henens
napameTpamu
[TocTpoenue u uccienoBaHue
MaTEeMaTHYECKUX MOJIENeN peabHbIX

117 . p . 30 nenens
CUTYaIU# C TOMOIIBI0 YPaBHEHUH C
napameTpamu
[TocTpoenue u uccienoBaHmue
MaTEeMaTHYECKUX MOJIENeN peaTbHbIX

118 . p . 30 nenens
CUTYaIUH C OMOIIBI0 CUCTEM YPaBHEHHH C
napameTpamu
[TocTtpoenue u nccnenoBaHue
MaTEeMaTHYECKUX MOJIENeN peabHbIX

119 . p . 30 uenens
CUTYaIUH C OMOIIBI0 CUCTEM YPaBHEHHI C
napameTpamu
Kontponbras padota Ne 8 "3amgauu ¢

120 R p 30 Henens

napamerpamu’




[ToBTOpeHME, 06001IeHNE, CHCTEMAaTH3aIUs

121 . " " 31 nenens
3HaHUU: "YpaBHEHUS
122 [ToBTOpeHMEe, 06001IeHNE, CHCTEMAaTH3aIlUs 31 "enens
3HaHui: "YpaBHeHus"
123 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3 AL 31 nenens
3HaHuii: "YpaBHeHus. CuctemMbl ypaBHEHUR"
124 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIHS 31 nenens
3HaHuii: "HepaBencrna"
[ToBTOpeHME, 00600IIEHNE, CHCTEMATH3 AU
125 . " " 32 nenens
3HaHui: "HepaBeHncrBa
[ToBTOpeHnue, 060061IeHNe, cUCTeMaTH3allus
126 - " 32 Henens
3HaHuii: "HepaBeHcTBa
127 [ToBTOpeHME, 006001IEHNE, CHCTEMATH3AIUS 32
. N HeeIs
3HaHuii: "[IponsBoanas u e€ npumeHeHue"
128 [ToBTOpeHue, 0600IIEHNE, CUCTEMATU3AIIHS 32
. R HeeIs
3HaHuii: "[IponsBoanas u e€ npuMeHeHue"
129 [ToBTOpeHue, 06001IeHNE, CUCTeMaTH3aIlUs 33 Hepenst
3HaHui: "[IponsBoaHas u e€ npuMeHeHue"
130 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIIHS 33 Henens
3HaHui: "VIHTerpan u ero npumeHenue"
131 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 33 Hepenst
3HaHuil: "OyHkuun"
132 [ToBTOpeHme, 06001IeHNE, CUCTEMaTH3aIlUs 33 Hepens
3HaHui: "dyHknun"
133 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 34 uenens
3HaHui: "Oyakun"
34 Henens
134 Hrorosast koHTpoIpHAs paboTa




34 wenens

135 Hrorosas koHTpoabHas paboTa 1 1
136 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 1 34 uenens
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 16







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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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