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INOACHUTEJIBHASA 3AIIMCKA

Y4aeOHsplil Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCS
OJHUM M3 HauOoJiee 3HAUMMBIX B INPOTPAMME CPEIHEro oOIIero oOpa3oBaHus,
IOCKOJIBKY, C OJJHOW CTOpPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIBHYIO 0a3y Iis
U3YyYEHHUs BCEX €CTECTBEHHO-HAYUYHBIX KYpCOB, a C JIpyroi CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOy4YaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OPMATUKH, OOIIECTBO3HAHMSI, HCTOPHUH, CIOBECHOCTH U JAPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaroliuecs OBJIAJEBAIOT
YHHUBEPCAJIbHBIM SA3BIKOM COBPEMEHHOH HaykH, KoTopas (OpMyIHpyeT CBOHU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VY4eOHblll Kypc anreOpsl U Hadyajl MAaTeMaTHYECKOro aHaJlh3a 3aKJIa/IbIBaeT
OCHOBY [l YCHENIHOTO OBJaJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHUIUH Pa3BUTUSI SKOHOMHUKHU U OOLIECTBEHHON KU3HHU,
MO3BOJIAIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX Ui JalbHEHIIEro oOpa3oBaHUS U B
MOBCEJHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIHMSMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTUHHOCTb, JI0Ka3bIBAaTh
YTBEPKACHUS C MOMOILBIO MHAYKIMM U pacCykIaTh JEAYKTUBHO, HUCIOJIb30BAThH
0000IlIeHHE W KOHKPETH3allhi0, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone uzyueHus yueOHoOro kypca «Ainredbpa M Hayalla MaTeMaTH4YECKOrO
aHalin3a» 00ydYarolluecs IMOTy4aroT HOBBIM ONBIT PEIICHUs NPUKIAAHBIX 337ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAIlUH,
WHTEPHPETAllMd  TOJYYEHHBIX  PEIIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIIAIOIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

VY4eOHbIil Kypc o0nanaeT 3HAYMTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOUIUI
(GOpMHPOBAaHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4epe3 crneuuduky ydeOHO
JESTENIbHOCTH, TpeOyIoleld MPOJOJDKUTENIbHONM  KOHUEHTpAalMd BHUMAaHMS,
CaMOCTOATEJIBHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIH
pe3ynbTar.

B ocHoBe MeToauku OOydeHHs] anredpe W HadajlaM MaTeMaTH4eCcKOro
aHaJIK3a JICKUT AeATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykType yueOHOro Kypca «Ausrebpa M Hadaja MaTeMaTH4YE€CKOTrO
aHaJIM3a» BBIIEJICHBI CIEAYIOLIUE COACPKATENBHO-METOANYECKUE TUHUM: «YHucna
U BbIUMCIEHUD», « DyHKUUU U Tpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauana



MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE
COJEPKATENbHO-METOANYECKHE JHHUM HW3Y4alOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOmero oOpa3oBaHUs, €CTECTBEHHO OTOJHSIS
JpyT Ipyra W MOCTEIICHHO HACHIIIAsICh HOBBIMH TeMaMH W paszjaenamu. JlaHHBIN
yU4eOHBIA KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep’)KaHUE HECKOJIbKMX MaTeMaTHUYeCKUX JUCIMIUINH, TaKUX Kak anreodpa,
TPUTOHOMETPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka m apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBarOT BcE Oosee
INIMPOKUM MATEMAaTHYECCKUM aIlliapaToM, Y HUX MOCJIeI0BaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pEalbHOM
CUTYalluH, IPUMEHATh 3HAHUS, MOJTYYCHHbIE TPU U3YUYEHUU y4eOHOTrO Kypca, JUIs
peIIeHUsI CaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MaTeMaTHYECKON 3a7au, a 3aTeM
UHTEPIIPETUPOBATh CBOM OTBET.

CopeprkarenbHO-MeTOAMYeCKass JTUHUS «YUucina ¥ BBIYUCICHUS 3aBEpIIAcT
¢dbopMHpOBaHNE HABBIKOB MCTOIB30BAHUS JACUCTBUTEIBHBIX UHCEN, KOTOpOE OBLIO
HayaTo Ha YPOBHE OCHOBHOTr0 00111er0 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHusg 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMOHANBHBIX BBIYUCICHHUH, BKJIIOYAIONIMX B CEOSl MCIIONB30BAHUE PA3ITMYHBIX
dbopM 3amucu YHCIa, YMEHUE JenaTh MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIC BBIPAXKCHHs, pabOTaTh C MAaTEeMAaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypaibHBIX, IIEIbIX,
pallMOHANBHBIX U JCHCTBUTEIBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUuyYecKue 3aJaud M OIepaluu: JeJIeHHE Halenlo,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
palroHaIbHBIX M HUPPAIMOHATIBHBIX YHCeN, apu(METHIECKIE OMEpaliu, a TaKkKe
U3BJICUCHHE KOPHS HATypaJbHOM CTENEHW Ha MHOKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHHIO Kpyra HCIHOJB3YEMBIX 4YHCENl U
3HaKOMCTBY C BO3MOXXHOCTSMU MX MPUMEHEHHS IS PEUICHUS Pa3MUYHbIX 3a7ad
dbopMupyeTcsi TpeCTaBICHUE O €IUHCTBE MATeMAaTUKH KaKk HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue u
KOHKpETH3aIHsl.

Jluaus «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCs Ha MPOTSHKEHUU BCETO
oOy4yeHHsT Ha YpPOBHE CpPEIHEro OoO0IIero o0pa3oBaHMs, MOCKOJIBKY B KaXJIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pe3ynpTaTe OOy4alolIUecsl OBJIAJCBAIOT PA3IMYHBIMU METOJAMU PEIICHUs
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUUECKUX YypPAaBHEHHWI, HEpPaBEHCTB MW CHUCTEM, a TakXke 3ajad,
cofepKammx mapameTpol. [lodydeHHBIE YMEHHS IIHPOKO HCIOIB3YIOTCS MPH



UCCIeNOBaHNH (DYHKIMA C TIOMOIIBIO MTPOU3BOAHON, TIPU PEIICHUH MPUKIATHBIX
3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (DyHKLIUU.
Jlannast copepkarenbHas JIMHUS BKIIOYAeT B ceOs Takke (OpMUPOBAHUE YMEHUMN
BBINIOJIHATh ~ pacy€Thl 1O  ¢opMysnaM, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
COJEpKalNX CTENEeHU U Jiorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuajia  MPOUCXOAWUT  JaJbHEWIIEEe  pPa3BUTHE  AJNTOPUTMHYECKOTO U
a0CTpaKTHOrO MBIILICHUSI OOy4YaroIuXxcs, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxlieHuid, paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npemiaracT d(PQGEeKTUBHbIE WHCTPYMEHTBHI JUISl PCIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a1a4, HAIJSAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

CopepkarenbHo-MeToau4eckass JUHUA «DyHKIMM U TpaduKU» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX YYEOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBSI3aHO KaK C MAaTEMaTUYECKUM aHaJU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosbllIOE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJIaMU 3aBUCUMOCTH MEXIY
pa3IMYHBIMU BEJIIMYUHAMH, HCCIENOBATh TMOJy4YeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Marepuan 3Tol cofepKaTebHON JTMHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
M HaBBIKOB, IMIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznuuHoi dopme: aHaTUTUYECKOU, Tpaduyeckoi M cioBecHo. Ero msyuenue
CIIOCOOCTBYET ~Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxartenbHasg nuHus «Havana mMaTreMaTM4ecKOro aHajau3a» MO3BOJSET
CYLIECTBEHHO PACIIMPUTh KPYr KaK MAaTeMAaTHYECKUX, TaK U MPUKIAJHBIX 3a]ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMMA, ONpEeAeNsiTb HMX HauOONbIIME W HAUMEHbIIUE
3HAUEHUS, BBIYUCIATH MUIOMAAu (Guryp u oObEMBI TeJ, HAXOAUTh CKOPOCTH M
yCKOpeHHUsl TmporieccoB. JlaHHasi cojepkaTenbHas JIMHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNell peanbHbIX CUTYyaluH,
MO3BOJISIET HAXOJUTh HaWJIydlllee peEHIeHWe B TMPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHMUYECKHX, 3aJla4ax. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHY€CKOTrO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBITIUICHUS, (POPMUPOBAHUIO YMEHUN pPacClO3HaBaTh MPOSBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecs: y3HarT O



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

ConepxarenpHO-MeTOIMYecKas TUHUSA «MHOXECTBA U JIOTUKa» BKIIOYACT B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4eckoil Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpe[iaraioT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TMPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MaTEeMAaTUYECKUE
JUCUUIUIMHBL W WX TMPUIOXKEHUS B eauHoe 1enoe. [losTomy BaxkHO [aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYIO €U CTPOrOoCTh OOOCHOBAaHMM U CIIEIOBAHHE OIPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET pPa3BUTHUIO JIOTUYECKOTO MBIIICHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIE MPU3BAHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEIEH peasbHbIX
CUTyalluii, WCCJIEeNOBaHUS OSTHUX MOJENIed C MOMOIINBI0 amnmapara anreOpsl u
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KQX/IbIM U3 pa3/ieloB MIPOrpaMMbl, IOCKOJIbKY BECh MaTepHUal
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIAIHbIX 3axad. [lpu
pelIeHNH  peajbHBIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHu3yeTcs B IpoLecce U3YyUEHHs BCEX TeM Y4eOHOro Kypca «Anredpa v Havyana
MaTEeMaTHYECKOTO aHAITu3ay.

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pelIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIMYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HHU.

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

Crenenb ¢ wnensiM nokazareneMm. buHom HeroTtoHa. Hcnons3oBanue
noAXosAEeH (GOpMbI 3aMMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

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

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

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

YpaBHeHHS U HEPABEHCTBA

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

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPaBEHCTB. MHOrowieHbl OT OJHOM TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOIOWJIEH ¢ ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
ko3 dunmnentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

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

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



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

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

DyHKIUHN U TPAPUKH

Oynkuus, crnocoObl 3amanus ¢GyHKIUH. B3anmHO oOpaTHble (QYHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuud. IIpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIMU Ha TIPOMEXYTKE.

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

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

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

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

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

Havana maTremMaTH4ecKoOro aHajmsa

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

Apudmerrueckas U reoMeTpuUecKas rnporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MIPOrpeCcCrr. JINHENHBIN U SKCIOHEHIMATBHBINA POCT. Uncio €. @opmyna CI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpaduxoB ¢yukiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHMs HEPAaBEHCTB. l[IprMeHEHHME CBOWCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[TpousBogubie  anmemeHTapHbix  ¢GyHkiuil.  [IpousBognass ~ cyMMbl,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoOXecTBO, onepanvy HaJ MHOXECTBAMH M HMX CBOMCTBA. Jlnarpammsl
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXECTBEHHOTO —ammapara s
ONMCAHUs PEAJbHBIX IPOLECCOB W SBJICHUM, NPU DPEIICHUM 3a1ad U3 APYTHX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

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

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau n-oli cTeneHu M3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

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

OTOOp  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHMM C  MOMOIIbIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

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

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YyIbTaTOB.

DOyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

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

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpuMmeHeHre POU3BOJHON K MCCIEAOBAHNIO (YHKIMII HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
IPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJIaHHOTO (HOPMYJIOH M TpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoX1eHHs TepBOOOPA3HBIX.

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

[Ipumenenue wHTErpana ajis HAXOXKICHUS IUIOMIAACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKHUX TEIL.

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



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

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

2) NIaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUM B JAPYrHX HaAyKax, TEXHOJOrusAX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

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

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuYHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE MUTAHHWE, COATAHCUPOBAHHBIM PEKUM 3aHITUU U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMpodeCCHOHANBHOM  JCSATEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA MPOTSHKEHUU BCEU >KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00AIbHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOoM Kak CpEICTBOM TO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

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

BOCIIpUHUMATh,  (GOPMYJIUpPOBATH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

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

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

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



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (hOopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

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

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

Pabora c nnopmanueii:

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

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

CTPYKTYPUPOBAaTh MH(POpPMALIUIO, NPEJICTABIATh €€ B PA3NIMYHBIX (POpMax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

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

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIEI0BAaHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUsSI 3a/1a4d, BEIOUPATh CIIOCOO pEelIeHus C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh ~ HABBIKAMU  TO3HABATEIBHOM  peduiekcuM Kak  OCO3HaHMS
COBEPIIAEMBIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTH KOPPEKTHUBBI B JICATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENILCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUST PE3YJIbTaTOB JIESITEIIbHOCTH, HAXOUTh OIIMOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPraHU3aIlMI0 COBMECTHOW pPabOThI, pacmpeneisith
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNMoBbIX (opMax paboThl (0OCyXaeHHsl, 0OOMEH MHEHUH,
«MO3TOBbIE IITYpPMBI» W HWHBIE), BBINOJHATH 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.

HPEIMETHBIE PE3YJIBTATDBI

K xonimy oOyuenuss B 10 kiacceoOy4aromuics TOIYYUT CIEIYIONTUE
MpPEMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoauyeckass JIpoOb, TPOIEHTHI, HWPPAIHMOHATBFHOE YHCIO0, MHOXKECTBa
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

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

MPUMEHSTH MPUOIKEHHBIC BRIYUCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKUIKY H
OLICHKY p€3yJIbTaTa BEIYNCICHUM;



CBOOOJIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

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

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

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

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

YpaBHeHMs U HEPABEHCTBA:

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

OPUMEHATh pPa3jIUYHble METOAbl PEIICHHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

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

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
WCIIOJI30BaTh CBOMICTBA ompenenuTess 2 X 2 g BBIYUCIEHUS €ro 3HAYCHUS,
OPUMEHATh ONPEAEHUTENN JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX YypaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [JIsl TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUH, COJEPKAIINUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO ONEpUPOBATh MOHATHUAMU: HppaIMOHAIbHBIC, MOKa3aTelbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, YpPAaBHEHMs, HEPAaBEHCTBA IO YCIOBUIO 3a/Jayd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTapHbIE MTPeoOpa3oBanus rpaduKoB QPyHKINH;

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

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

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKIMHU C HATypajlbHbIM U LEJIbIM
nokasaresieM, rpauk KOpHsS N-Oi CTEeneHW Kak (PyHKIMH OOpaTHOW CTENEHU C
HaTypaJIbHbIM I10Ka3aTeleM;

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

CBOOOJHO ONEPUPOBATH MOHATUSMU: IOKa3aTelbHAas MU JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

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

UCIONIb30BaTh rpaduku (QYHKUMA Ui UCCIENOBAaHMUS IMPOLIECCOB U
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4ecKOro aHaJIM3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBarolasi TeoMeTprUuecKasl Iporpeccusi, TMHEHHBIN 1
HKCMOHEHLIUAJIBHBIA POCT, (POpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIENOBATENFHOCTD, CIIOCOOBI 3a/1aHuUs
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka QpyHKINK, aCHMIOTOTHI rpaduka QyHKINMY;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

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

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO U KOMITO3UIIUU
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOIHO  OMNEpHpPOBaTh  TMOHSATHUSMHU: MHOXECTBO, OINEpalluud  Hajl
MHO>KECTBaMU;

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

CBOOOJHO OIEpPHPOBATh TMOHATHUSMU: OIpEAeTICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, JOKA3aTEIbCTBO, PABHOCHIIHHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy o0ydyenuss B11 KJjacceoOy4yaromuics TMOJIYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeEMaTUYECKOr0 aHaJIU3a»:

Yucaa v BBIYMCIICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen s pelieHus 3a1ad, IPUMEHSATh
anroput™ EBKknuza;

cBOOOZIHO OMEpUpOBaTh MOHATHEM OCTaTKa IO MOJIYJI0, 3alUChIBAaTh
HaTypaJIbHbIE YMCIIa B Pa3IMUHbIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,

CBOOOIHO OINEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METHIECKUE OTepalii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



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

OCYHIECTBJISATH OTOOpP KOpPHEH TpH pEIICHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABEHCTB;

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

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M HX CHUCTEMBbI [0 YCIOBHUIO 33/a4H,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UIIMU JABYX (DYHKIIHIA;

CTPOUTH TEOMETpPUYECKHe oOpa3bl YypaBHEHHW M  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOr0 aHAIM3A:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

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



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIE AIEMEHTAPHBIX (YHKUMHA M BBIYUCIATH
uHTerpan no popmysne Horotona-JleliOnua;

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[MAIBHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCTBaMU MaTEMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINIAHUPOBAHHUE

10 KJIACC
KonunyecrBoyacos DJIeKTPOHHBIE
Ne HaumeHnoBaHuepa3ae0BUTEM NPOrpaMMbl (uudgposbie)
Kourposbublie | IIpakTuyeckue
n/n Bcero o0pa3oBare/bHbIE
padoThbI padoThbI
pecypchbl
MHOX€ECTBO NEUCTBUTEIBHBIX YHUCEIL.
1 MHorousnensl. PanimoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHHI
5 Oynkuuu u rpadpuku. CreneHHas QyHKIHS ¢ 12 1
LEJIBIM TOKa3aTelleM
3 Apudmerndeckuil KOpeHbN-0 CTENIEHH. 15 1
HppanmoHanpHble ypaBHEHUS
4 [TokazaTenpHas ¢pynkuus. [lokazarenpHbie 10 1
ypaBHEHMUSI
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuroHoMeTpuyeCKre BbIPAXKEHUS U 99 1
YpaBHEHMUSI
[TocnenoBaTenbHOCTH ¥ TPOTPECCHH 10
8 Henpepoisuble pynkuuu. [Iponssoanas 20 1
9 [ToBTOpenwue ,00001IeHNE ,CHCTEMATH3AIIHS 5 )
3HaHUN
OBIIEEKOJIMYECTBOYACOBIIOITPOI'PAMME 136 10 0




11 KUIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoubnbie IIpakTHyeckue
n/n NMpOrpamMmbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
1 HCCJIGI[OB&HI:I@ (GYHKIHI C TOMOIIBIO 29 1 BuGmorexa LOK
MIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1 bubnnorexa [JOK
3 I'paduxu TPUTOHOMETPHUYECKUX ()YHKIIHH. 14 1 BuGmorexa LIOK
Tpuronomerpuieckrue HepaBeHCTBA
4 UppanmonansHele, MOKa3aTENbHBIE U 24 1 BuGmorexa LOK
norapupMHUECKHe HEPABEHCTBA
5 KoMmnnexcHbie unciia 10 bu6nunorexa LIOK
6 Harypanbhblie u 1ienpie gyucia 10 bubmuoreka [IOK
CucreMsl palioHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX 12 1 bubmuoreka [IOK
ypaBHEHUH
8 3ama4u ¢ mapameTpamMmu 16 1 bubnmoreka [JOK
9 HOBTOPCHHC, 000011IeHHE, CHCTEMATH3AIINAS 16 5 BuGmorexa OK
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




INOYPOYHOE IIJIAHUPOBAHUE

10 KJIACC
Konu4yecTBo 4yacos i DJIeKTPOHHbIE
ara
Ne uudposbie
Tema ypoxka Konrpoabubie | Ilpakruyeckue | H3Yy4YeHH
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI b
pecypchbl
1 MHox€ecTBO, Onepaluy Hajl MHO>KECTBaMU 1
Y UX CBOWCTBA
2 Huarpammsl Ditniepa-Benna 1
3 [IprMeHeHne TeOPETUKO-MHOKECTBEHHOT O 1
anmnapara JJis peleHus 3aaad
Pammonaneueie yncna. OOBIKHOBEHHBIE U
4 JECSITUUHbIE TPOOH, IPOLIEHTHI, 1
beckoneunsle nepuoanyeckue Ipoou
Panmonaneueie yncna. OOBIKHOBEHHBIE U
5 JECSITUUHbIE TPOOH, IPOLIEHTHI, 1
beckoneunble nepuoanyeckue Apoou
6 [Tpumenenue apodeii u NPOLEHTOB IS 1
pelIeHus: MPUKIATHBIX 3a7a4
7 [Tpumenenue apoGei ¥ MPOLEHTOB ISt 1
pelIeHs TPUKIaJAHbIX 3a7a4
8 [elictBuTenbHble yncia. PaimonanbHbie U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTrnueckue onepanuu ¢ 1
JIEHCTBUTEIbHBIMU YU CIIAMU
10 Moaynb IeMCTBUTENHHOTO YHCTIA U €T0 1




CBOICTBa

11

[TpuOnmkEHHBIE BBIYUCIICHUS ,TIpaBUIIa
OKpYTJIEHUS, IPUKUIKA U OLICHKA
pe3yJibTaTa BbIYMCICHUI

12

OcCHOBHBIE METO/IbI PEIICHHUS LENbIX U
JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

13

OcHOBHBIE MCTOABI pCICHHUA LCJIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

14

OcHOBHBIE MCTOABI pCIICHHUA LCJIbIX U
IpOoOHO-pallMOHATIBFHBIX YPAaBHEHUH U
HEPABEHCTB

15

MHOrouyieHsl OT OAHOU NEPEMEHHOM.
JleneHneMHOrOWIEHaHAMHOT OJIEHC
ocratkoM.Teopema besy

16

MHorouieHbICIeNbIMUKOd Q) PUITIEHTaMU.
Teopema Buera

17

PemennecncreMIIMHEHBIX ypaBHEHU

18

PemenunecucreMIMHEMHbIX ypaBHEHU I

19

MartpunacucTeMbUIMHENHBIX YPABHEHU .
Ornpenenurens MaTpULbl 2X2, €ro
T€OMETPHUYECKHI CMBICIT Y CBOMCTBA;
BBIYMCIICHUEETO3HAYCHUS

20

Ornpenenurens MaTpULbl 2X2, €ro
reOMETPUYECKUCMBICINCBONCTBA;
BBIYMCIIEHHEETrO3HAYEHUS




21

[TpuMeHeHue onpeaenuTeNs Ui pelieHus
CHCTEMbI JINHEHHBIX YpPaBHEHUM

22

PemennenpukiIaIHpIX3a4a4CIIOMOLIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

23

PemennenpukitaIHpIX3a4a4CIIOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

24

KonTponbHaspabora:"PannonanbsHbie
ypaBHeHUsIMHEpaBeHCTBa. CHCTEMbl
JMHENUHBIX ypaBHEHUN"

25

D yHKIUA,CTIOCOObI3aTaHUSI D YHKITUH.
Bzaunmnaoo6paTtabieyHkunu. Komnosuims

byHKIMH

26

I'paduk PpyHkunu. dnemMeHTapHbIe
npeoOpa3oBaHUATpaPUKOBPYHKIUI

27

ObnacTbonpeeIeHUINMHOXKECTBO
3HayeHnipyHkuuu. Hynmupynkmm.
[TpomexyTKM3HAKIIOCTOSIHCTBA

28

UYErHble 1 HEUETHBIE PYHKITUH.
[Tepuoanueckueynkunu. I Ipomexyrku
MOHOTOHHOCTU(YHKIUN

29

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
HaubounpiieennanMeHblee3HaueHNIEe
(GYHKIMUHATIPOMEKYTKE

30

JluneliHas, kBaipaTHIHAAUPOOHO-
AvHeNHas QyHKIH

31

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTPOEHUETPAPUKOBITUX () YHKITHI




:‘)HeMeHTapHOC HCCICO0OBAaHUC U

32 .
noctpoeHuerpagpukoBITUXYyHKIUI

33 Crenens ¢ 1enbIM NokaszarenaeM. buaom
HeroToHa

34 CrenenbcuensiMnokasareneMm. bunom
HeroToHa
CrenenHas () yHKIMSICHATYPAIbHBIMHU

35 nenbiMnokasareneM. E€cBoiicTBan rpaduk

36 KonTponbnaspabora:"Crenennas
¢ynkuus. E€ coiicTBa u rpadux"

37 ApudpmeTnuecKUiKOpeHbHATYPAIbHOM
CTEIIEHHU U €ro CBOKMCTBA

38 ApudmernueckniikopeHbHaTypalbHOI
CTETEHU U €r0 CBOWCTBA

39 [TpeoOpa30BaHUSUNCIOBBIXBBIPAKEHHIH,
CoJIepKaliX CTENEHU U KOPHU

40 [TpeoOpa3oBaHUAYNCIIOBBIXBBIPAXKEHUH,
CoJIepKaliX CTENEHU U KOPHU

a1 [TpeoOpa30BaHUSUNCIOBBIXBBIPAKEHHIH,
COJIepKaliX CTENEHU U KOPHU
HppaunonansHbieypaBHeHUA. OCHOBHBIE

42 METO/IBIPEIIEHUNPPALIMOHAJIBHBIX
YPaBHEHU
HppaunonansabieypaBHeHUA. OCHOBHBIE

43 METO/IbIPEIICHUNPPALIMOHAIBHBIX

YpaBHEHUI




WppauuonansHbeleypaBHeHNUs. OCHOBHbBIE

44 METO/Ibl PEILIEHUS UPPALMOHATIBHBIX
YpaBHEHU

45 PaBHOCUIIBHBIENIEPEXOIBIBPELLIEHUN
UPPALMOHATILHBIX YPABHEHUM

46 PaBHOCHIIBHBIETIEPEXOIBIBPEILICHUH
UppaLMOHATIBLHBIX YpaBHEHUN

47 PaBHOCHIIbHBIETIEPEXOIBIBPEILICHUH
UppaLMOHATIBHBIX YPaBHEHUN

48 PaBHOCUIIbHBIENIEPEXOIBIBPELLIEHUN
UPPaLMOHATIbHBIX YPABHEHUM
CaolicTBaurpauKKOpHIN-ONCTENEHH KaK

49 (byHKLIMU 0OpaTHOH CTENEeHU ¢
HaTypaJbHbIMIIOKa3aTeleM
CoiicTBanrpauKKOpHsAN-oiicTeneHn Kak

50 (byHKLIMU 0OpaTHOH CTENeHU ¢
HaTypaJbHbIMIIOKa3aTeleM
KonTponbnasipabora:"CBoiicTBaurpapuk

o1 KOpHs N-oi crenenu. MppannoHansHbIe
ypaBHEHHA"

59 CreneHbCpalmoOHaIbHBIMIIOKA3aTEIEMU €€
CBOMCTBA

53 CreneHbcpallMOHAIBHBIMIIOKA3aTENIEMU €€
CBOMCTBA

54 CreneHbcpallMOHAIBHBIMIIOKA3aTEIEMU €€
CBOMCTBA

55 [TokazaTenpHasQyHKIHS,eECBOMCTBAN




rpadux

Hcnonb3oBanuerpaduxadyHKITUUIISA

56 . 1
pelIeHnus ypaBHEeHUN
57 Hcnonb3oBanuerpapuxkayHKIUUAISL 1
pelLeHNs ypaBHEHUH
[ToxazarenbHbleypaBHEHUSA.OCHOBHbIE
y
58 METO/IBI PEIICHUS TTOKA3aTEIbHBIX 1
YpaBHEHUI
[ToxazarenbHbleypaBHEHUSA.OCHOBHbIE
y
59 METO/IBI PEIICHUS TIOKA3aTEIbHBIX 1
YpaBHEHUI
[Toka3zarenbHbleypaBHeHUS.OCHOBHbBIE
60 METO/Ibl PEIICHUS] TOKA3aTEIbHbIX 1
YPaBHEHUM
61 KonTponbnasipabora:"IlokasaTenbHas 1
¢ynkuus.IlokasarenbHbleypaBHEHUS "
62 Jlorapudmuncina.CoiicTBanorapupma 1
63 Jlorapudmuncna.CoiicTBanorapupma 1
64 Jlorapudmuucna.CsoiicTBanorapupma 1
65 JecsTuuHblenHaTypaTbHBIEIOrapUPMbI 1
66 JlecaTuuHblenHATYypaIbHbIEIOrapu(Mbl 1
67 [TpeoOpa3oBaHUEBBIPAKEHHI,COIEPHKAIIUX 1
Jorapumbl
68 [TpeoOpa3oBaHUEBBIPAKEHHI,COIEPHKAIIUX 1
Jorapumbl
69 [IpeoOpazoBaHHEBBIPAKEHUN,COACPIKAIITUX 1

norapudmpl




Jlorapudmuueckasadynkuus,eécBoiictBan

70 rpadux

7 JlorapudmuueckasipyHkuus,e€cBoicTBan
rpaguk

79 Hcnonb3oBanuerpadurad yHKITUUIISA
peLICHUs ypaBHEHU I

73 I/IcnonbsoBaHHerpa(%mxa(bymcunmms{
pelIeHus ypaBHEHHHA
JlorapudmuueckueypaBaeHus. OCHOBHbIE

74 METOBI peIIeHUs JTorapu(hMUIECKUX
YpaBHEHUI
JlorapugmuueckueypaBHeHus. OCHOBHbIE

75 METO/bI pelIeHus JJorapu(PMUIECKUX
YPaBHEHUM
JlorapugmuueckueypaBHeHus. OCHOBHbIE

76 METO/bI pelIeHus Jorapu(PMUIECKUX
YPaBHEHUM

77 PaBHOCHIIbHBIETIEPEX O/IBIBPEILICHUH
Jorapu(pMHUUECKUX ypaBHEHUH

78 PaBHOCHIIBHBIETIEPEXO/IBIBPEIIEHUT
JOrapupMHUUECKUX ypaBHEHUI

79 KonTponbhasipabora:"Jlorapupmudeckas
¢ynkuus. Jlorapupmudeckue ypaBHeHUs"

80 CuHyC,KOCHHYC, TAHTEHCHKOTAaHT€HC
YHCIIOBOTO apTyMEHTa

81 CuHyc,KOCHHYC,TAHT€HCUKOTaHI€HC

YHCIIOBOTO apryMeHTa




ApKCUHYC,apKKOCUHYCHAPKTAaHT€HC

82 1
YHCIIOBOTO apryMEHTa

83 APKCHHYC,apKKOCUHYCHAPKTAHT€HC 1
YHCIOBOTO apryMeHTa
TpuronomeTpru4ecKasioKpy>KHOCTb,

84 OTpeICICHUETPUTOHOMETPHYCCKHIX 1
(GYHKIMIYHCIIOBOr0apryMeHTa
TpuroHoMeTpru4ecKkassoKpy>KHOCTb,

85 OTIpeIeNIEHUETPUTOHOMETPHUIECKIX 1
(GyHKIMIUKCI0BOrOapryMeHTa

86 OCHOBHBIETPUTOHOMETpUYECKHEPOPMYITHI 1

87 OCHOBHBIETPUTOHOMETPUYECKUEDOPMYJIBI 1

88 OCHOBHBIETPUTOHOMETpUYECKHE(POPMYITHI 1

89 OCHOBHBIETPUTOHOMETpUYECKHEDOPMYITBI 1

9 [TpeoOpa3oBaHUETPUTOHOMETPHUUECKUX 1
BBIpKEHHUI

o1 [Tpeobpa3oBaHUETPUTOHOMETPUUECKUX 1
BBIPAKCHU I

92 [TpeoOpa3oBaHUETPUTOHOMETPUIECKUX 1
BBIpKECHHUI

93 [TpeoOpa3oBaHUETPUTOHOMETPUUECKUX 1
BBIPKCHUH

94 PemenneTpuroHoMeTpuYeCKUX ypaBHEHHUM 1

95 PemenneTpuroHoMeTpu4eCKuX ypaBHEHU I 1

96 PerienneTpuroHoMeTpuYeCKUX ypaBHEHUN 1

97 PemennerpuroHoMeTpuIecKuX ypaBHEHU I 1




98

PemieHneTpuroHOMEeTpUYECKUX ypaBHEHU I

99 PemenneTpuroHoMeTpuueCcKUX ypaBHEHU N

100 PemenneTpuroHoMeTpuYeCKUX ypaBHEHHN
KonTponbhas pabota:

101 "TpUroHOMETPUYECKUEBBIPAKECHUSIU
TPUTOHOMETPUUYECKUEYpPaBHEHUA"
[TocnenoBarenbHOCTH,CIOCOOBI3aTaHHS

102 [ocjieqoBareIbpbHoCTell. MeTo
MaTeMaTUYECKONUHIYKITH
MOHOTOHHBIE M OTPAaHUYCHHBIC

103 nocyenoBareabHoCcTH. MicTopusiananusa
0eCKOHEYHOMAJIbIX

104 Apudmernueckasnporpeccus

105 I"'eomeTprueckasporpeccus

106 beckoneuHoyObIBaroasireoMeTpudecKas
nporpeccust

107 CymmabeckoHeYHOYObIBatOIIIEH
FEOMETPUUYECKOH IPOTPECCUU

108 JIMHENHBIN U SKCIOHEHIMAIBHBIN POCT.
Yucnoe.PopMyacioKHBIXIIPOLEHTOB

109 JIMHENHBIN U SKCIOHEHIUAIBHBIN POCT.
UYucnoe.®opMynacioKHBIXITPOLIEHTOB

110 Hcnonp30BaHUENPOrpecCUUAIIpeIieHUs
peasibHBIX 3a]1a4 MPUKJIAJHOTO XapaKTepa

11 KonTponbnas pabota:
"TTocenoBaTenbHOCTUUIIPOIPECCUH"

112 HenpepriBHBIC) YHKITMUUHUX CBOMCTBA




Toukapa3zpbiBa. ACUMOTOTHITPaUKOB

113 .
byHKIUH

114 CpoiicTBa yHKIIMITHETTPEPHIBHBIXHA
OTpe3Ke

115 CpoiicTBa yHKIIMITHETTPEPHIBHBIXHA
OTpe3Ke

116 MeTouHTEpBaOBAJISPEILICHUS] HEPAaBEHCTB

117 MeToauHTEPBATIOBAIAPEILIEHUS] HEPABEHCTB

118 MeToauHTEPBATIOBAIAPEILIEHUS] HEPABEHCTB

119 [TpuMeHeHnEe CBOMCTB HENPEPHIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

120 [IprMeHeHne CBOWCTB HEMPEPBIBHBIX
GyHKIMMA 715 pemieHust 3a1a4

121 [TepBas 1 BTOpas Npou3BOJHBIE PYHKIMU

122 Onpez[eneHI/Ive, rEOMETPUUYECKUNCMBICT
IIPOU3BOIHOM

123 OnpeﬂeneHHue, (bU3UIECKUTCMBICIT
IIPOU3BOIHOM

124 VYpaBHeHHe KacaTeIbHOU K rpaduKy
byHKIUN

15 YpaBHeHUe KacaTeNlbHOU K rpaduKy
byHKIUN

126 [Tpon3BoHBIC STIEMEHTAPHBIX (DYHKITUH

127 [Ipou3BoaHbIE IIEMEHTAPHBIX (DYHKLIUH




HpOI/I3BOI[HaH CYMMEI, ITPOU3BCACHUS,

128 YaCTHOTO ¥ KOMIO3ULIUU (HYHKIUI L
129 [TpousBoHAS CYMMBI, TPOU3BEACHHUS, 1
YaCTHOTO ¥ KOMITO3UIIUU (DYHKITUI
130 [TpousBoHAS CYMMBI, TPOU3BEACHHUS, 1
YaCTHOTO ¥ KOMITO3UIIUU (DYHKITUI
131 KontponbnaspaboTa:"[Ipon3soanas” 1 1
13 [ToBTOpEeHME,00001ICHNE,CHCTEMATH3AIIHSI 1
3HaHui: "YpaBHeHus"
133 [ToBTOpEeHue,0000111€HNE,CHCTEMATHU3AIIHS 1
3HaHuil: "OyHKUMK"
134 HToroBaskoHTpoIbHasspadboTa 1 1
135 HToroBasikoHTpobHasgpaboTa 1 1
136 HOBTOPGHI/I6,0606HICHI/I€,CI/ICTeMaTI/ISaHI/I$I 1
3HAHUH
OBIIEEKOJIMYECTBOYACOBIIO 136 10

[TPOIT'PAMME




11KJIACC

KosnuyectBo yacos DJIEeKTPOHHbIE
Ne ara ugposbie
n/n Tewa ypoxa Bceero Kontpoabubie  Ipaxrudeckue fll3y'{em/m :)Iﬁlt)bal;OBaTeﬂbele
padoThI padoThI pecypenI

IIpuMeHeHne Npon3BOIHOM K

1 UCCIIeIOBAaHHIO (PYHKIMIA Ha 1 bubnnorexa [JOK
MOHOTOHHOCTb U SKCTPEMYMBI
[IpuMeHeHne Npon3BOJHOM K

2 UCCIIeIOBAaHHIO (PYHKIMIA Ha 1 bubnnorexa [JOK
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI
[IpuMeHeHne NpOU3BOIHOM K

3 UCCIeIOBaHMIO (PYHKIIMH Ha 1 bu6mmoreka [IOK
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI
IIpuMeHeHne MPOU3BOJHON K

4 WCCIIEeIOBaHMIO (PYHKIIMH Ha 1 bubnnoreka [JOK
MOHOTOHHOCTB Y 3KCTPEMYMBbI
[IpuMeHeHne Mpon3BOJHOM K

5 UCCleIoBaHUI0 (PYHKIMH Ha 1 bubnuoreka [IOK
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI
[IpuMeHeHne Mpon3BOJHOM K

6 uccaeaoBaHuio PyHKIMN Ha 1 bubnuoteka [JOK
MOHOTOHHOCTb M 3KCTPEMYMBI
Haxoxxnenne HanOoIbIIero u

7 HaVMEHBIIIETO 3HAYEHUS HEMTPEPBIBHON 1 bubnnoreka [HOK
(GYHKIIMM Ha OTpe3Ke

8 Haxoxnenne HauOOJIBIIErO U 1 bu6mmoreka [JOK




HAaMMEHBIIETO 3HAYCHUST HETIPEPHIBHOM
(hyHKIIMH Ha OTpE3Ke

Haxoxnenne HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAUYCHUS HEPEPHIBHON
(GbyHKINU Ha OTpE3Ke

bubmuoreka [JOK

10

11

12

Haxoxnenune HanOompIIero u
HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GbyHKINU Ha OTpE3Ke

Haxoxnenune HauOOJIbIIEr0O U
HaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(GyHKIIUM Ha OTpe3Ke

Haxoxneaue HauOoJIbILIEro U

HAaUMEHBIIETO 3HAUCHUS HEMPEPHIBHOMN
(GyHKIIUM Ha OTpe3Ke

bubmuorexa [JOK

bubmuorexa [JOK

bubmuorexa [JOK

13

[IpuMeHeHne pOU3BOIHOM IS
HaXO0XCHHS HaWIY4Ilero peleHus B
MIPUKJIAJHBIX 33a]a4ax

bu6mmoreka [IOK

14

15

16

17

[IpumeneHnne npou3BOTHOM JUIs
HaxO0>KJICHUSI HAMJTYYIIETO PEIICHUs B
MPUKJIATHBIX 3a/1a4ax

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

[Ipumenenne npou3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3aIaHHOT0 GOPMYION UITN
rpaduxom

Komnozunus GyHkiuit

bu6mmorexa [IOK

bu6nmoreka [JOK

bubmuorexa [JOK

bu6mmoreka [JOK

18

Komnoszunus ¢pyHkimit

bu6mmoreka [IOK




19 Kommnosumus hyHkmmii bub6mmoreka [IOK
I'eomerpuueckue o0Opa3sl ypaBHEHUN HA

20 p N p yp bubmuorexa [JOK
KOOPJAMHATHOMN MJIOCKOCTH
I'eomerpuueckue oOpa3sl ypaBHEHUN Ha

21 p . p yp bu6mmoreka [IOK
KOOPJMHATHOMN TIJIOCKOCTH
Kourponsnas padora: "UccienoBanne

22 POTLHAA Bu6miorexa LIOK
(GyHKIUH C TOMOIIBIO TPOU3BOIHOM
IIepBooOpa3Has, OCHOBHOE CBOMCTBO

23 p p bubmuorexa [JOK
epBOOOPa3HBIX
I1epBooOpa3HbIE DIIEMEHTAPHBIX KIIUH.

24 P P P Pyn bubmuorexa [JOK
[IpaBuna HaXOXKIEHUS IEPBOOOPA3HBIX
IlepBooOpa3HbIE IIEMEHTAPHBIX KLU,

25 P P P Pyn bu6mmoreka [IOK
[IpaBuna HaXOXKIEHUS IEPBOOOPA3HBIX
Hurerpan. 'eomeTpuueckuii CMBICT

26 p p bu6mmoreka [IOK
WHTErpasa
Brruncnenue onpenenéHHoOro HTErpaia

27 p . p bu6mmoreka [IOK
o gopmyse Herotona-JleliGHuia
Brruncnenue onpeneaéHHOro HHTErpaia

28 P . p bu6mmoreka [IOK
o gopmysne HoroTona-JIeliOHuna
I[IpuMmenenne uHTErpaia I HaX 0K ICHUS

29 p . p bu6mmoreka [IOK
iouaiel IIoCKUxX Guryp
I[IpuMmenenne uaTErpaia I HaX 0K ACHUS

30 P . P bu6nmoreka [JOK
00BEMOB r€OMETPUYECKHX TEJ
ITpnmeps! pentennii nuddepeHITnaIbHBIX

31 pHuMep P bdep bu6mmorexa [IOK
YpaBHCHHIA
IIpumepsl pemenuii nuddepeHITnanbHBIX

32 PHMEp Vp bep bubnmoreka [JOK
YpaBHCHHIA
MareMaTHueckoe MOAEIUPOBAHNE

33 P bubmuorexa [JOK

PCAIBHBIX MMPOLCCCOB C MIOMOMIBIO




mudepeHIaTbHBIX YPaBHCHUH

KonrtponsHas padora: "[leppooOpaznas u

34 | bubnunotexa LIOK
MHTETpal
Tpuronomerpuveckue KIIUHU, UX

35 P . p byn ’ bubimoreka [JOK
CBOWCTBA U TpapuKu
Tpuronomerpuueckue GyHKIUH, UX

36 p . p by ’ Bbubanoreka LIOK
CBOWCTBA U TpapuKu
Tpuronomerpuueckue GyHKIUHU, UX

37 p . p by ’ bubnumoreka [IIOK
CBOWCTBA U TpapuKu
Tpuronomerpuveckue GyHKIUHU, UX

38 p . p by ’ bubmnoreka [JOK
CBOWCTBA U TpapuKu
Tpuronomerpuieckue KLU, UX

39 P . p ym ’ Bbubmunorexa LIOK
CBOWCTBA U TpapuKu
OTOOp KOPHEH TPUTOHOMETPUICCKHUX

40 YpaBHEHUM C TTOMOIIIBIO bubnuorexa [JOK
TPUTOHOMETPHUYECKOW OKPY>KHOCTH
OTOOp KOpHEH TPUTOHOMETPUICCKHUX

41 YPaBHEHUH C IIOMOILBIO bubnuoreka [IOK
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUIECKUX

42 YPaBHEHUH C IIOMOILBIO bubnuoreka [IOK
TPUTOHOMETPHUECKONW OKPY>KHOCTH
OT60p KOpHEN TPUTOHOMETPUUECKUX

43 YpaBHEHUH C TTOMOIIBIO bubnuoteka [JOK
TPUTOHOMETPHUYECKON OKPY>KHOCTH
Perrenne TpuroHOMETpHUECKUX

44 p p Bu6miorexa IIOK
HEPaBEHCTB
Perienue TpUroHOMETPHUECKUX

45 P P bubmuorexa [JOK

HCPABCHCTB




Pemenue TpuroHoMeTpruuecKux

46 bu6mmoreka [IOK
HEPaBEHCTB
Pemenne TpuroHoMeTprUYeCKUX

47 P P Bbubnumoreka [IOK
HEPABCHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUUYECCKUX (DYHKIIUMH. bubnuorexa [JOK
Tpuronomerpuyeckue HepaBeHCTBA"
OCHOBHBIC METOJIbI PEIICHUS

49 P bu6mmoreka [IOK
MOKa3aTeIbHbIX HEPABEHCTB
OCHOBHBIE METOBI PELICHUS

50 P Bu6moreka [IOK
MMOKa3aTeIbHBIX HEPABESHCTB
OCHOBHBIE METOJIbI PEILICHUS

51 P bubmuorexa [JOK
MMOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METOJIbI PEILICHUS

52 P bubmuorexa [JOK
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METOBI PEIICHUS

53 P Bu6moreka [IOK
norapuMUIECKUX HEPABEHCTB
OcHOBHBIE METOBI PELICHUS

54 P Bbubnuorexa [IOK
norapuMUYECKUX HEPABEHCTB
OcHOBHBIE METOBI PELICHUS

55 P bubmuorexa [JOK
norapuMHUYECKUX HEPABEHCTB
OCHOBHBIE METOBI PEIICHUS

56 P Bu6moreka [IOK
Jorapu(MUIECKUX HEPABEHCTB
OcHOBHBIE METOBI PELICHUS

57 P Bbubnuorexa [IOK
UppalMOHAILHBIX HEPABEHCTB
OCHOBHBIE METOBI PEIICHUS

58 p bubnmoreka [JOK
UppaIllMOHAILHBIX HEPABEHCTB
OCHOBHBIE METOBI PEIICHUS

59 P Bu6moreka [IOK

HMPPALMOHAJIBHBIX HEPABEHCTB




OcHOBHBIE MCTOJbI pCHICHUS

60 bu6mmoreka [IOK
UppaloOHAIbHBIX HEPABEHCTB
I'paduueckue MeToabl pelIeHNs

61 pad p N bubmuorexa [JOK
UppaIMOHAIBHBIX YPaBHEHHHA
I'padpuueckue MeTo bl peLIeHus

62 pag p N bu6mmoreka [IOK
UppaloOHAIbHBIX YPaBHEHHUH
I'paduueckue MeToabl pelIeHNs

63 pad p B bu6mmoreka [IOK
[I0Ka3aTeIbHbIX YpaBHEHUN
I'paduueckue MeToabl pelIeHNs

64 pad P bubmuorexa [JOK
MOKa3aTeJIbHBIX HEPABEHCTB
I'paduueckue MeTo bl peLIeHus

65 pag p . bu6mmoreka [IOK
Jorapu(pMUUECKUX ypaBHEHUN
I'paduueckue METOIbI pELICHNUS

66 pad P bubmmoreka [JOK
Jorapu(pMHUUECKUX HEPABEHCTB
I'paduueckue METOIbI pELICHNUS

67 pad P bubnuorexa [JOK
norapuMUYECKUX HEPABEHCTB
I'paduueckue MeTo bl peLIeHus

68 MOKa3aTeIbHBIX U JIOrapu(PMUIECKUX bubnuoreka [IOK
ypaBHEHUH
I'paduueckue MeTo bl peLIeHus

69 MOKa3aTeIbHBIX U JIOrapu(PMUIECKUX bubnuoreka [IOK
ypaBHEHUH
I'paduueckue METOIBI pELICHUS

70 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX bubnnoreka [JOK
HEPaBEHCTB
I'paduueckue METOIBI peIICHNUS

71 MOKa3aTeIbHBIX U JOrapu(pMUIEcKux bubnnorexa [JOK
HEPaBEHCTB
KontponbHas pabora: "UppaioHaibHele,

72 bubmuorexa [JOK

IIOKa3aTCJIbHBIC U JIOT apI/I(bMI/I‘-IeCKI/IC




HepaBeHCTBA"

KomrnekcHeie urcna. Anrebpandeckas u

73 TPUTOHOMETpHYECKasi POPMBI 3amucu bubmuorexa [IOK
KOMILJIEKCHOTO YHCIIa
KomrmiekcHbie uncina. Anredpanyeckas u

74 TpUTOHOMETpUYECKast (pOpMBbI 3amucu bubnuorexa [JOK
KOMILJIEKCHOTO YHCIIa
Apudmerrueckue ornepaium ¢

75 pu P bu6mmoreka [IOK
KOMIUIEKCHBIMU YHCIIaMU
Apudmernueckre onepamnnu ¢

76 puc P bu6mmoreka [IOK
KOMIUIEKCHBIMHU YHCIIaMHU
N300paxkeHre KOMITJIEKCHBIX YHCET Ha

77 P . bubmuorexa [JOK
KOOPAMHATHOH MJIOCKOCTH
N300paxkeHre KOMITJIEKCHBIX YHCET Ha

78 p . bu6mmoreka [IOK
KOOPJIUHATHOMN TUIOCKOCTH
®opmyiia Myaspa. KopHu N-oii crenenu

79 pMYy Yasp p bu6mmoreka [IOK
13 KOMIUIEKCHOTO YHCIIa
®opmyna Myaspa. KopHu n-oii ctenenu

80 Py yasp P bubmuorexa [JOK
13 KOMIUIEKCHOT'O YHCIIa
[TpuMeHeHre KOMIUIEKCHBIX YMCeN JUIs

81 pemeHust GU3NYECKUX U reOMEeTPUIECKUX bubnuoreka [IOK
3amaqy
KonTponbnas padota: "KomriekcHbie

82 F:' P bubanoreka [IOK
qrcia

83 HatypanbHble u 1ensle uncia bubnuorexa [IOK

84 Harypanbnblie u 1iensie yucia bubnuorexa [JOK
[TpumeHeHre TPU3HAKOB IETMMOCTH

85 P P bubmmoreka [JOK
EJTBIX YHCEIT

86 IIpumeHeHne MPU3HAKOB AETUMOCTU bubnuorexa [IOK




TOEJIbIX YUCECIT

87

88

[IpuMeHeHne NpU3HAKOB ACIUMOCTH
uensix yucen: HOJ u HOK

[IpuMeHeHne NMPU3HAKOB ACTUMOCTH
mensix yncen: HOJ u HOK

bubmuorexa [JOK

bu6mmoreka [IOK

89

[IpumeHeHne NpU3HAKOB AETUMOCTU
LEJIBIX YUCEII: OCTATKH I10 MOAYJIIO

bubmuorexa [JOK

90

91

92

[TpuMmeHeHne TPU3HAKOB ACTUMOCTH
EJTBIX YUCEI: OCTATKH [0 MOIYJTIO
[IpumeHeHne MpU3HAKOB AETUMOCTH
LEeNBIX YuCelN: aaroput™ EBkimuaa ms
pelIeHus 3a/1a4 B LIEJIbIX YHCIaxX
Kontposnbnas padota: "Teopust menbix
yucen"

bubmuorexa [JOK

bubmuorexa [JOK

bu6mmorexa [IOK

93

94

95

Cucrema ¥ COBOKYITHOCTh YpaBHEHHI.
PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-
CIIE/ICTBHS

Cucrema ¥ COBOKYITHOCTh YPaBHEHHI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEACTBUSA

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEN PAllMOHAJIBHBIX YPAaBHEHUN

bu6mmoreka [IOK

bu6nmoreka [JOK

bu6nmoreka [JOK

96

OCHOBHBIE METO/BI PELIEHUSI CUCTEM U
COBOKYITHOCTEW MppalMOHAIBHBIX
ypaBHEHUH

bu6mmorexa [IOK

97

98

OcHOBHEBIE METOJbI pCHICHUSA CUCTEM U
COBOKYITHOCTEM MOKAa3aTeIbHBIX
YpaBHEHUU

OcHoBHBIC MCETOJbI pCHICHUSA CUCTCM U
COBOKYHHOCTCﬁ MMOKa3aTCIBbHBIX

bu6mmorexa [IOK

bu6mmoreka [JOK




ypaBHEHUU

99

100

101

102

103

104

105

OCHOBHEBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(MUUECKUX
YpaBHEHUU

[IpumeHeHne CUCTEM K PELICHHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 U3
pa3IUYHbBIX 00JaCcTel HayKH U pealbHOMN
KU3HU, HHTEPIPETAUS OTYyYSCHHBIX
pe3yJIbTaToB

[IpuMeHeHne CUCTEM K PELICHHIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 13
pa3IMYHbBIX 00JaCTel HayKH U peallbHOMN
KU3HU, HTHTEPIPETALUS TOTYyYSCHHBIX
pe3yJIbTaToB

IIpuMeHeHNEe HEPABEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3a]a4 U 3a/1a4 U3
pa3nuyHbIX 001acTell HayKH U peanbHOM
KHU3HH, UHTEPIPEeTaLUs OTYyYEHHBIX
pe3yIbTaTOB

KontponbHas padora: "Cucremsl
paloHaIbHBIX, UPPALMOHAIBHBIX
MOKa3aTeIbHBIX U JIOrapu(PMUIECKUX
ypaBHeHUi"

PanunoHannHBIC YpaBHCHHU C ITapaMCTpaMn

bubmuoreka [JOK

bu6mmoreka [IOK

bubmuorexa [JOK

bubmuorexa [JOK

bu6nmoreka [JOK

bu6nmoreka [JOK

bubmuorexa [JOK

106

107

ParnmonansHble HEpaBEHCTBA C
rapaMeTpamu

PanmoHanbHBIE CHCTEMEI C ImapaMeTpaMmu

bu6mmoreka [IOK

bu6nmoreka [JOK




108

HppannoHnaibHbie ypaBHEHUA,
HEpaBEHCTBA C apaMeTpamMu

bu6mmoreka [IOK

109

110

111

HppanmoHaibHbIe CUCTEMBI C
rapameTpamu

[TokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

ITokasaTenbHbIE CUCTEMBI C TAPAMETPAMHU

bubmuorexa [JOK

bu6mmoreka [IOK

bubmuorexa [JOK

112

113

Jlorapudmuueckue ypaBHEHUS,
HEpPaBEHCTBA C MapaMeTpaMu
JlorapudMuuecKre CUCTEMBI C
napaMeTpamu

bubmuorexa [JOK

bubmuorexa [JOK

114

TpuroHomeTpudecKe ypaBHEHHUS C
rapameTpamu

bu6mmoreka [IOK

115

116

Tpuronomerpuueckrue HepaBeHCTBA C
napameTpamu

TpuronomeTpruyecKue CUCTEMBI C
napameTpamu

bu6mmoreka [IOK

bubmuorexa [JOK

117

[TocTtpoeHue u uccnenoBaHue
MaTeMaTUYECKUX MOJENEN pealbHbIX
CUTYallU| C OMOILBIO YPAaBHEHUH C
rnapameTpamu

bu6mmorexa [IOK

118

[TocTpoenue u uccnenoBaHue
MaTeMaTHYeCKUX MOJIeNeN peabHbIX
CUTYAalMi C IOMOIIBIO CUCTEM YPaBHEHUI
C MmapameTpaMu

bu6mmorexa [IOK

119

[TocTtpoenue u nccnenoBaHue
MaTeMaTHUYeCKUX MOJIEIEeH peaTbHbIX
CUTYyalllil C MOMOIIBIO CUCTEM YPaBHEHUM
C mapaMeTpamMu

bu6mmorexa [IOK

120

KontponbHas pabora: "3anaun ¢

bu6mmoreka [JOK




napamerpamu"

121

122

[ToBTOpeHue, 060061IeHNE,
cucTeMaru3anus 3HaHui: "YpaBHeHus"
[ToBTOpeHME, 0000IIECHNE,
cucrtemaTtusanus 3HaHui: "YpaBHenus"

bubmuorexa [JOK

bu6mmoreka [IOK

123

[ToBTOpeHue, 060061IeHNE,
cUCTeMaTH3alys 3HaHU|: "Y paBHEHUS.
Cucrtembl ypaBHeHHI"

bubmuorexa [JOK

124

125

126

[ToBTOpeHue, 060061IeHNE,
cuctemMaTtu3anus 3Hanuii: "HepaBencrpa"
[ToBTOpeHME, 0000MIIECHNE,
cuctemaTusanus 3Hanuii: "HepaBencrsa"
[ToBTOpeHue, 06001IEeHNE,
cuctemaTusanus 3Hanuii: "HepaBencrsa"

bubmuorexa [JOK

bubmuorexa [JOK

bu6mmorexa [IOK

127

128

129

130

[ToBTOpeHue, 0600IEeHNE,
cucreMmarusauus 3Hanui: "[IponsBoanas u
e€ npumeHeHue"

[ToBTOpenue, 060061IeHNE,
cucremaru3anus 3Hauuii: "TIpousBoaHas n
e€ npuMeHeHue"

[ToBTOpenue, 06001IeHNE,
cucremarusanus 3Hanuii: "[Ipon3Boanas u
e€ npumeHeHue"

[ToBTOpenue, 06001IEHNE,
cucteMarusanus 3HaHuii: "MHTerpan u ero
IpuMeHeHue"

bu6mmoreka [IOK

bu6nmoreka [JOK

bu6nmoreka [JOK

bubmuorexa [JOK

131

132

[ToBTOpenue, 0600MIIEHNE,
cucTeMaTu3amus 3HaHui: "OyHKmn"

[ToBTOpenue, 06001IeHNE,
cucTeMaTu3aius 3HaHui: "OyHkuun"

bu6mmorexa [IOK

bu6mmoreka [JOK




[ToBTOpEeHME, 0000MIECHNE,

133 o " 1 bubmmorexa LIOK
cucreMaru3anus 3HaHui: "D yHKIun

134 HToroBast KOHTpOJIbHAs paboTa 1 1 bubmuorexa [IOK

135 HroroBas koHTpObHAS paboTa 1 1 bubnuorexa [JOK
I1

136 OBTOPCHHC, O6O6meHI:Ie’ 1 Bbubanoreka LIOK
crcTeMaTH3alus 3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVI1 YYEHUKA

1. AusreOpa u Hayaja MaTeMaTudeckoro ananuza. 10-11 kmacchl: yueOHHK J1s
0011e00pa3oBaTeNIbHBIX Opranu3aluii: 6a3oBbiii yposess / I11..A. ATUMOB,
FO.M. Konsirun, M.B. Konsirun, M.B. TkauéBa u np. — Mocksa:
IIpocsemenne, 2023.

METOJUYECKHUE MATEPHAJIBI U1 YYUTEJIA

1. AnreOpa u Hauana MmaTemMaTudeckoro ananusa. 10-11 kimaccel: yueOHUK
U1 0011e00pa3zoBaTENbHBIX OpraHu3anuii: 0a30Bbii ypoBeHs / II1..A.
Amumos, FO.M. Konsirun, M.B. Kossirun, M.B. Tkauésa u np. — Mocksa:
[Ipocsemenne, 2023.

2. 3anmaum ¢ mapamerpamu. JIuHeitHbIC U KBaJpaTHBIC YPaBHEHHUS,
HEpaBEHCTBA, cUcTeMbI. YueOHoe nocodue./ B.B. JIokots / M: Apkru,
2022 r.

3. T'oroBumcs k EI'D. 3agaun ¢ mapamerpamu. pparmonansHbie
ypaBHEHUS, HEPABEHCTBA, CUCTEMBI, 3a/1auu ¢ MoysieM./ B.B. JIokoTs /
M: Apxkru, 2022.

4. EnuHbIi TOCYyIapCTBEHHBIN dKk3ameH: MaTtemaTtuka: Penetutop / Kouarun
B. B. u np. — M.: IIpocBemenue, 2020r.

5. Marematuka. TpeHUpOBOUHBIE TEMATHUECKUE 33aJJaHUSI C OTBETAMH ISt
noaroroBku k EI'D u k qpyrum opmam BBIITYCKHOTO U BCTYNIUTEIBHOTO
sk3ameHoB / coct. I'. Y. KoBanesa u np. — Bonrorpan: Yuurens, 2022 r.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. http://www.school-collection.edu.ru — emuHas KoJuUTeKIHsS [H(POBHIX
o0pa3oBaTeNbHBIX PECYPCOB.

2. http://www.ege.edu.ru/ Enunsiii I'ocynapcTBeHHBIH SK3aMeH

3. http://www.edu.ru/ - Poccuiickuii 00pa3oBaTeIbHBINA TOPTA



http://www.school-collection.edu.ru/
http://www.edu.ru/

4. http://www.school.edu.ru/ - Poccuiickuii 0011e00pa3oBaTeIbHbII MTOPTAI

5. http://window.edu.ru/ - EamHoe oKHO pgocTynma K 0Opa30BaTEIbHBIM
pecypcam

6. http://www.school-collection.edu.ru — eauHas KOJJICKIUSA LH(PPOBBIX
00pa30BaTEIILHBIX PECYPCOB.

7. http://www.ege.edu.ru/ Enunbiii ['ocynapcTBEHHBIN DK3aMeH

8. http://www.edu.ru/ - Poccuiickuii 00pa3oBaTebHBINA TOPTAT

9. http://www.school.edu.ru/ - Poccuiickuii 001ieo0pa3zoBaTeIbHbII MOpTa

10. http://window.edu.ru/ - EpamHOoe OKHO nocTyma K 0OOpa30BaTEIbHBIM

pecypcam


http://www.school.edu.ru/
http://window.edu.ru/
http://www.school-collection.edu.ru/
http://www.edu.ru/
http://www.school.edu.ru/
http://window.edu.ru/


MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
MunucrepcTBo 00pazoBanusi KajuHuHrpaackou o6aacTu
IIpaBaAMHCKMHA MYHUIMNIAJIBbHBIA OKPYT

Cpennsist mkoJia . JloMmHoBO

PACCMOTPEHO COI'TACOBAHO YTBEPXJIEHO
PykoBoautens MO 3am. qupexropa o YBP  JIupexTop MmIKOJIbI
NBanosa M.B. I'puropsesa O.b TenstHuk IL.A.
[Tpukas Nel ot «30» 082024  TIporokon Ne 1 ot «30» [Tpuka3z Ne217
T. 082024 r. ot 30.082024 r.
PABOYASA ITPOI'PAMMA

(ID1452223)

yueOHOro npeamera «AJiredpa 1 Ha4ajaa MaTeMaTHYeCKOro aHaJIu3a.
Yriy0jeHHbI YPOBEHb

115t ooyuaromuxest 10- 11 kmaccon

n./lomnoBo 2024





INOACHUTEJIBHASA 3AIIMCKA

Y4aeOHsplil Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCS
OJHUM M3 HauOoJiee 3HAUMMBIX B INPOTPAMME CPEIHEro oOIIero oOpa3oBaHus,
IOCKOJIBKY, C OJJHOW CTOpPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIBHYIO 0a3y Iis
U3YyYEHHUs BCEX €CTECTBEHHO-HAYUYHBIX KYpCOB, a C JIpyroi CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOy4YaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OPMATUKH, OOIIECTBO3HAHMSI, HCTOPHUH, CIOBECHOCTH U JAPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaroliuecs OBJIAJEBAIOT
YHHUBEPCAJIbHBIM SA3BIKOM COBPEMEHHOH HaykH, KoTopas (OpMyIHpyeT CBOHU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VY4eOHblll Kypc anreOpsl U Hadyajl MAaTeMaTHYECKOro aHaJlh3a 3aKJIa/IbIBaeT
OCHOBY [l YCHENIHOTO OBJaJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHUIUH Pa3BUTUSI SKOHOMHUKHU U OOLIECTBEHHON KU3HHU,
MO3BOJIAIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX Ui JalbHEHIIEro oOpa3oBaHUS U B
MOBCEJHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIHMSMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTUHHOCTb, JI0Ka3bIBAaTh
YTBEPKACHUS C MOMOILBIO MHAYKIMM U pacCykIaTh JEAYKTUBHO, HUCIOJIb30BAThH
0000IlIeHHE W KOHKPETH3allhi0, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone uzyueHus yueOHoOro kypca «Ainredbpa M Hayalla MaTeMaTH4YECKOrO
aHalin3a» 00ydYarolluecs IMOTy4aroT HOBBIM ONBIT PEIICHUs NPUKIAAHBIX 337ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAIlUH,
WHTEPHPETAllMd  TOJYYEHHBIX  PEIIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIIAIOIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

VY4eOHbIil Kypc o0nanaeT 3HAYMTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOUIUI
(GOpMHPOBAaHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4epe3 crneuuduky ydeOHO
JESTENIbHOCTH, TpeOyIoleld MPOJOJDKUTENIbHONM  KOHUEHTpAalMd BHUMAaHMS,
CaMOCTOATEJIBHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIH
pe3ynbTar.

B ocHoBe MeToauku OOydeHHs] anredpe W HadajlaM MaTeMaTH4eCcKOro
aHaJIK3a JICKUT AeATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykType yueOHOro Kypca «Ausrebpa M Hadaja MaTeMaTH4YE€CKOTrO
aHaJIM3a» BBIIEJICHBI CIEAYIOLIUE COACPKATENBHO-METOANYECKUE TUHUM: «YHucna
U BbIUMCIEHUD», « DyHKUUU U Tpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauana





MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE
COJEPKATENbHO-METOANYECKHE JHHUM HW3Y4alOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOmero oOpa3oBaHUs, €CTECTBEHHO OTOJHSIS
JpyT Ipyra W MOCTEIICHHO HACHIIIAsICh HOBBIMH TeMaMH W paszjaenamu. JlaHHBIN
yU4eOHBIA KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep’)KaHUE HECKOJIbKMX MaTeMaTHUYeCKUX JUCIMIUINH, TaKUX Kak anreodpa,
TPUTOHOMETPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka m apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBarOT BcE Oosee
INIMPOKUM MATEMAaTHYECCKUM aIlliapaToM, Y HUX MOCJIeI0BaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pEalbHOM
CUTYalluH, IPUMEHATh 3HAHUS, MOJTYYCHHbIE TPU U3YUYEHUU y4eOHOTrO Kypca, JUIs
peIIeHUsI CaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MaTeMaTHYECKON 3a7au, a 3aTeM
UHTEPIIPETUPOBATh CBOM OTBET.

CopeprkarenbHO-MeTOAMYeCKass JTUHUS «YUucina ¥ BBIYUCICHUS 3aBEpIIAcT
¢dbopMHpOBaHNE HABBIKOB MCTOIB30BAHUS JACUCTBUTEIBHBIX UHCEN, KOTOpOE OBLIO
HayaTo Ha YPOBHE OCHOBHOTr0 00111er0 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHusg 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMOHANBHBIX BBIYUCICHHUH, BKJIIOYAIONIMX B CEOSl MCIIONB30BAHUE PA3ITMYHBIX
dbopM 3amucu YHCIa, YMEHUE JenaTh MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIC BBIPAXKCHHs, pabOTaTh C MAaTEeMAaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypaibHBIX, IIEIbIX,
pallMOHANBHBIX U JCHCTBUTEIBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUuyYecKue 3aJaud M OIepaluu: JeJIeHHE Halenlo,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
palroHaIbHBIX M HUPPAIMOHATIBHBIX YHCeN, apu(METHIECKIE OMEpaliu, a TaKkKe
U3BJICUCHHE KOPHS HATypaJbHOM CTENEHW Ha MHOKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHHIO Kpyra HCIHOJB3YEMBIX 4YHCENl U
3HaKOMCTBY C BO3MOXXHOCTSMU MX MPUMEHEHHS IS PEUICHUS Pa3MUYHbIX 3a7ad
dbopMupyeTcsi TpeCTaBICHUE O €IUHCTBE MATeMAaTUKH KaKk HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue u
KOHKpETH3aIHsl.

Jluaus «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCs Ha MPOTSHKEHUU BCETO
oOy4yeHHsT Ha YpPOBHE CpPEIHEro OoO0IIero o0pa3oBaHMs, MOCKOJIBKY B KaXJIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pe3ynpTaTe OOy4alolIUecsl OBJIAJCBAIOT PA3IMYHBIMU METOJAMU PEIICHUs
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUUECKUX YypPAaBHEHHWI, HEpPaBEHCTB MW CHUCTEM, a TakXke 3ajad,
cofepKammx mapameTpol. [lodydeHHBIE YMEHHS IIHPOKO HCIOIB3YIOTCS MPH





UCCIeNOBaHNH (DYHKIMA C TIOMOIIBIO MTPOU3BOAHON, TIPU PEIICHUH MPUKIATHBIX
3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (DyHKLIUU.
Jlannast copepkarenbHas JIMHUS BKIIOYAeT B ceOs Takke (OpMUPOBAHUE YMEHUMN
BBINIOJIHATh ~ pacy€Thl 1O  ¢opMysnaM, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
COJEpKalNX CTENEeHU U Jiorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuajia  MPOUCXOAWUT  JaJbHEWIIEEe  pPa3BUTHE  AJNTOPUTMHYECKOTO U
a0CTpaKTHOrO MBIILICHUSI OOy4YaroIuXxcs, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxlieHuid, paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npemiaracT d(PQGEeKTUBHbIE WHCTPYMEHTBHI JUISl PCIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a1a4, HAIJSAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

CopepkarenbHo-MeToau4eckass JUHUA «DyHKIMM U TpaduKU» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX YYEOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBSI3aHO KaK C MAaTEMaTUYECKUM aHaJU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosbllIOE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJIaMU 3aBUCUMOCTH MEXIY
pa3IMYHBIMU BEJIIMYUHAMH, HCCIENOBATh TMOJy4YeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Marepuan 3Tol cofepKaTebHON JTMHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
M HaBBIKOB, IMIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznuuHoi dopme: aHaTUTUYECKOU, Tpaduyeckoi M cioBecHo. Ero msyuenue
CIIOCOOCTBYET ~Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxartenbHasg nuHus «Havana mMaTreMaTM4ecKOro aHajau3a» MO3BOJSET
CYLIECTBEHHO PACIIMPUTh KPYr KaK MAaTeMAaTHYECKUX, TaK U MPUKIAJHBIX 3a]ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMMA, ONpEeAeNsiTb HMX HauOONbIIME W HAUMEHbIIUE
3HAUEHUS, BBIYUCIATH MUIOMAAu (Guryp u oObEMBI TeJ, HAXOAUTh CKOPOCTH M
yCKOpeHHUsl TmporieccoB. JlaHHasi cojepkaTenbHas JIMHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNell peanbHbIX CUTYyaluH,
MO3BOJISIET HAXOJUTh HaWJIydlllee peEHIeHWe B TMPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHMUYECKHX, 3aJla4ax. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHY€CKOTrO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBITIUICHUS, (POPMUPOBAHUIO YMEHUN pPacClO3HaBaTh MPOSBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecs: y3HarT O





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

ConepxarenpHO-MeTOIMYecKas TUHUSA «MHOXECTBA U JIOTUKa» BKIIOYACT B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4eckoil Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpe[iaraioT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TMPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MaTEeMAaTUYECKUE
JUCUUIUIMHBL W WX TMPUIOXKEHUS B eauHoe 1enoe. [losTomy BaxkHO [aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYIO €U CTPOrOoCTh OOOCHOBAaHMM U CIIEIOBAHHE OIPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET pPa3BUTHUIO JIOTUYECKOTO MBIIICHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIE MPU3BAHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEIEH peasbHbIX
CUTyalluii, WCCJIEeNOBaHUS OSTHUX MOJENIed C MOMOIINBI0 amnmapara anreOpsl u
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KQX/IbIM U3 pa3/ieloB MIPOrpaMMbl, IOCKOJIbKY BECh MaTepHUal
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIAIHbIX 3axad. [lpu
pelIeHNH  peajbHBIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHu3yeTcs B IpoLecce U3YyUEHHs BCEX TeM Y4eOHOro Kypca «Anredpa v Havyana
MaTEeMaTHYECKOTO aHAITu3ay.

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





COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pelIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIMYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HHU.

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

Crenenb ¢ wnensiM nokazareneMm. buHom HeroTtoHa. Hcnons3oBanue
noAXosAEeH (GOpMbI 3aMMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

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

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

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

YpaBHeHHS U HEPABEHCTBA

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

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPaBEHCTB. MHOrowieHbl OT OJHOM TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOIOWJIEH ¢ ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
ko3 dunmnentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

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

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





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

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

DyHKIUHN U TPAPUKH

Oynkuus, crnocoObl 3amanus ¢GyHKIUH. B3anmHO oOpaTHble (QYHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuud. IIpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIMU Ha TIPOMEXYTKE.

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

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

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

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

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

Havana maTremMaTH4ecKoOro aHajmsa

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

Apudmerrueckas U reoMeTpuUecKas rnporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MIPOrpeCcCrr. JINHENHBIN U SKCIOHEHIMATBHBINA POCT. Uncio €. @opmyna CI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.





HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpaduxoB ¢yukiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHMs HEPAaBEHCTB. l[IprMeHEHHME CBOWCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[TpousBogubie  anmemeHTapHbix  ¢GyHkiuil.  [IpousBognass ~ cyMMbl,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoOXecTBO, onepanvy HaJ MHOXECTBAMH M HMX CBOMCTBA. Jlnarpammsl
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXECTBEHHOTO —ammapara s
ONMCAHUs PEAJbHBIX IPOLECCOB W SBJICHUM, NPU DPEIICHUM 3a1ad U3 APYTHX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

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

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau n-oli cTeneHu M3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

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

OTOOp  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHMM C  MOMOIIbIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

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

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.





[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YyIbTaTOB.

DOyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

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

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpuMmeHeHre POU3BOJHON K MCCIEAOBAHNIO (YHKIMII HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
IPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJIaHHOTO (HOPMYJIOH M TpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoX1eHHs TepBOOOPA3HBIX.

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

[Ipumenenue wHTErpana ajis HAXOXKICHUS IUIOMIAACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKHUX TEIL.

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





[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

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

2) NIaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUM B JAPYrHX HaAyKax, TEXHOJOrusAX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

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

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuYHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE MUTAHHWE, COATAHCUPOBAHHBIM PEKUM 3aHITUU U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMpodeCCHOHANBHOM  JCSATEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,





TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA MPOTSHKEHUU BCEU >KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00AIbHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOoM Kak CpEICTBOM TO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

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

BOCIIpUHUMATh,  (GOPMYJIUpPOBATH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

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

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

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





ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (hOopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

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

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

Pabora c nnopmanueii:

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

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

CTPYKTYPUPOBAaTh MH(POpPMALIUIO, NPEJICTABIATh €€ B PA3NIMYHBIX (POpMax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

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

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIEI0BAaHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA





Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUsSI 3a/1a4d, BEIOUPATh CIIOCOO pEelIeHus C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh ~ HABBIKAMU  TO3HABATEIBHOM  peduiekcuM Kak  OCO3HaHMS
COBEPIIAEMBIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTH KOPPEKTHUBBI B JICATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENILCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUST PE3YJIbTaTOB JIESITEIIbHOCTH, HAXOUTh OIIMOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPraHU3aIlMI0 COBMECTHOW pPabOThI, pacmpeneisith
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNMoBbIX (opMax paboThl (0OCyXaeHHsl, 0OOMEH MHEHUH,
«MO3TOBbIE IITYpPMBI» W HWHBIE), BBINOJHATH 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.

HPEIMETHBIE PE3YJIBTATDBI

K xonimy oOyuenuss B 10 kiacceoOy4aromuics TOIYYUT CIEIYIONTUE
MpPEMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoauyeckass JIpoOb, TPOIEHTHI, HWPPAIHMOHATBFHOE YHCIO0, MHOXKECTBa
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

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

MPUMEHSTH MPUOIKEHHBIC BRIYUCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKUIKY H
OLICHKY p€3yJIbTaTa BEIYNCICHUM;





CBOOOJIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

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

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

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

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

YpaBHeHMs U HEPABEHCTBA:

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

OPUMEHATh pPa3jIUYHble METOAbl PEIICHHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

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

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
WCIIOJI30BaTh CBOMICTBA ompenenuTess 2 X 2 g BBIYUCIEHUS €ro 3HAYCHUS,
OPUMEHATh ONPEAEHUTENN JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX YypaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [JIsl TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUH, COJEPKAIINUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO ONEpUPOBATh MOHATHUAMU: HppaIMOHAIbHBIC, MOKa3aTelbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;





IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, YpPAaBHEHMs, HEPAaBEHCTBA IO YCIOBUIO 3a/Jayd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTapHbIE MTPeoOpa3oBanus rpaduKoB QPyHKINH;

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

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

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKIMHU C HATypajlbHbIM U LEJIbIM
nokasaresieM, rpauk KOpHsS N-Oi CTEeneHW Kak (PyHKIMH OOpaTHOW CTENEHU C
HaTypaJIbHbIM I10Ka3aTeleM;

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

CBOOOJHO ONEPUPOBATH MOHATUSMU: IOKa3aTelbHAas MU JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

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

UCIONIb30BaTh rpaduku (QYHKUMA Ui UCCIENOBAaHMUS IMPOLIECCOB U
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4ecKOro aHaJIM3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBarolasi TeoMeTprUuecKasl Iporpeccusi, TMHEHHBIN 1
HKCMOHEHLIUAJIBHBIA POCT, (POpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;





cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIENOBATENFHOCTD, CIIOCOOBI 3a/1aHuUs
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka QpyHKINK, aCHMIOTOTHI rpaduka QyHKINMY;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

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

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO U KOMITO3UIIUU
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOIHO  OMNEpHpPOBaTh  TMOHSATHUSMHU: MHOXECTBO, OINEpalluud  Hajl
MHO>KECTBaMU;

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

CBOOOJHO OIEpPHPOBATh TMOHATHUSMU: OIpEAeTICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, JOKA3aTEIbCTBO, PABHOCHIIHHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy o0ydyenuss B11 KJjacceoOy4yaromuics TMOJIYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeEMaTUYECKOr0 aHaJIU3a»:

Yucaa v BBIYMCIICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen s pelieHus 3a1ad, IPUMEHSATh
anroput™ EBKknuza;

cBOOOZIHO OMEpUpOBaTh MOHATHEM OCTaTKa IO MOJIYJI0, 3alUChIBAaTh
HaTypaJIbHbIE YMCIIa B Pa3IMUHbIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,

CBOOOIHO OINEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METHIECKUE OTepalii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:





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

OCYHIECTBJISATH OTOOpP KOpPHEH TpH pEIICHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABEHCTB;

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

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M HX CHUCTEMBbI [0 YCIOBHUIO 33/a4H,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UIIMU JABYX (DYHKIIHIA;

CTPOUTH TEOMETpPUYECKHe oOpa3bl YypaBHEHHW M  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOr0 aHAIM3A:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

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





cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIE AIEMEHTAPHBIX (YHKUMHA M BBIYUCIATH
uHTerpan no popmysne Horotona-JleliOnua;

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[MAIBHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCTBaMU MaTEMaTHUYECKOTO aHAIN3A.





TEMATHYECKOE IINIAHUPOBAHHUE

10 KJIACC
KonunyecrBoyacos DJIeKTPOHHBIE
Ne HaumeHnoBaHuepa3ae0BUTEM NPOrpaMMbl (uudgposbie)
Kourposbublie | IIpakTuyeckue
n/n Bcero o0pa3oBare/bHbIE
padoThbI padoThbI
pecypchbl
MHOX€ECTBO NEUCTBUTEIBHBIX YHUCEIL.
1 MHorousnensl. PanimoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHHI
5 Oynkuuu u rpadpuku. CreneHHas QyHKIHS ¢ 12 1
LEJIBIM TOKa3aTelleM
3 Apudmerndeckuil KOpeHbN-0 CTENIEHH. 15 1
HppanmoHanpHble ypaBHEHUS
4 [TokazaTenpHas ¢pynkuus. [lokazarenpHbie 10 1
ypaBHEHMUSI
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuroHoMeTpuyeCKre BbIPAXKEHUS U 99 1
YpaBHEHMUSI
[TocnenoBaTenbHOCTH ¥ TPOTPECCHH 10
8 Henpepoisuble pynkuuu. [Iponssoanas 20 1
9 [ToBTOpenwue ,00001IeHNE ,CHCTEMATH3AIIHS 5 )
3HaHUN
OBIIEEKOJIMYECTBOYACOBIIOITPOI'PAMME 136 10 0






11 KUIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoubnbie IIpakTHyeckue
n/n NMpOrpamMmbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
1 HCCJIGI[OB&HI:I@ (GYHKIHI C TOMOIIBIO 29 1 BuGmorexa LOK
MIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1 bubnnorexa [JOK
3 I'paduxu TPUTOHOMETPHUYECKUX ()YHKIIHH. 14 1 BuGmorexa LIOK
Tpuronomerpuieckrue HepaBeHCTBA
4 UppanmonansHele, MOKa3aTENbHBIE U 24 1 BuGmorexa LOK
norapupMHUECKHe HEPABEHCTBA
5 KoMmnnexcHbie unciia 10 bu6nunorexa LIOK
6 Harypanbhblie u 1ienpie gyucia 10 bubmuoreka [IOK
CucreMsl palioHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX 12 1 bubmuoreka [IOK
ypaBHEHUH
8 3ama4u ¢ mapameTpamMmu 16 1 bubnmoreka [JOK
9 HOBTOPCHHC, 000011IeHHE, CHCTEMATH3AIINAS 16 5 BuGmorexa OK
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0






INOYPOYHOE IIJIAHUPOBAHUE

10 KJIACC
Konu4yecTBo 4yacos i DJIeKTPOHHbIE
ara
Ne uudposbie
Tema ypoxka Konrpoabubie | Ilpakruyeckue | H3Yy4YeHH
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI b
pecypchbl
1 MHox€ecTBO, Onepaluy Hajl MHO>KECTBaMU 1
Y UX CBOWCTBA
2 Huarpammsl Ditniepa-Benna 1
3 [IprMeHeHne TeOPETUKO-MHOKECTBEHHOT O 1
anmnapara JJis peleHus 3aaad
Pammonaneueie yncna. OOBIKHOBEHHBIE U
4 JECSITUUHbIE TPOOH, IPOLIEHTHI, 1
beckoneunsle nepuoanyeckue Ipoou
Panmonaneueie yncna. OOBIKHOBEHHBIE U
5 JECSITUUHbIE TPOOH, IPOLIEHTHI, 1
beckoneunble nepuoanyeckue Apoou
6 [Tpumenenue apodeii u NPOLEHTOB IS 1
pelIeHus: MPUKIATHBIX 3a7a4
7 [Tpumenenue apoGei ¥ MPOLEHTOB ISt 1
pelIeHs TPUKIaJAHbIX 3a7a4
8 [elictBuTenbHble yncia. PaimonanbHbie U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTrnueckue onepanuu ¢ 1
JIEHCTBUTEIbHBIMU YU CIIAMU
10 Moaynb IeMCTBUTENHHOTO YHCTIA U €T0 1






CBOICTBa

11

[TpuOnmkEHHBIE BBIYUCIICHUS ,TIpaBUIIa
OKpYTJIEHUS, IPUKUIKA U OLICHKA
pe3yJibTaTa BbIYMCICHUI

12

OcCHOBHBIE METO/IbI PEIICHHUS LENbIX U
JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

13

OcHOBHBIE MCTOABI pCICHHUA LCJIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

14

OcHOBHBIE MCTOABI pCIICHHUA LCJIbIX U
IpOoOHO-pallMOHATIBFHBIX YPAaBHEHUH U
HEPABEHCTB

15

MHOrouyieHsl OT OAHOU NEPEMEHHOM.
JleneHneMHOrOWIEHaHAMHOT OJIEHC
ocratkoM.Teopema besy

16

MHorouieHbICIeNbIMUKOd Q) PUITIEHTaMU.
Teopema Buera

17

PemennecncreMIIMHEHBIX ypaBHEHU

18

PemenunecucreMIMHEMHbIX ypaBHEHU I

19

MartpunacucTeMbUIMHENHBIX YPABHEHU .
Ornpenenurens MaTpULbl 2X2, €ro
T€OMETPHUYECKHI CMBICIT Y CBOMCTBA;
BBIYMCIICHUEETO3HAYCHUS

20

Ornpenenurens MaTpULbl 2X2, €ro
reOMETPUYECKUCMBICINCBONCTBA;
BBIYMCIIEHHEETrO3HAYEHUS






21

[TpuMeHeHue onpeaenuTeNs Ui pelieHus
CHCTEMbI JINHEHHBIX YpPaBHEHUM

22

PemennenpukiIaIHpIX3a4a4CIIOMOLIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

23

PemennenpukitaIHpIX3a4a4CIIOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

24

KonTponbHaspabora:"PannonanbsHbie
ypaBHeHUsIMHEpaBeHCTBa. CHCTEMbl
JMHENUHBIX ypaBHEHUN"

25

D yHKIUA,CTIOCOObI3aTaHUSI D YHKITUH.
Bzaunmnaoo6paTtabieyHkunu. Komnosuims

byHKIMH

26

I'paduk PpyHkunu. dnemMeHTapHbIe
npeoOpa3oBaHUATpaPUKOBPYHKIUI

27

ObnacTbonpeeIeHUINMHOXKECTBO
3HayeHnipyHkuuu. Hynmupynkmm.
[TpomexyTKM3HAKIIOCTOSIHCTBA

28

UYErHble 1 HEUETHBIE PYHKITUH.
[Tepuoanueckueynkunu. I Ipomexyrku
MOHOTOHHOCTU(YHKIUN

29

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
HaubounpiieennanMeHblee3HaueHNIEe
(GYHKIMUHATIPOMEKYTKE

30

JluneliHas, kBaipaTHIHAAUPOOHO-
AvHeNHas QyHKIH

31

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTPOEHUETPAPUKOBITUX () YHKITHI






:‘)HeMeHTapHOC HCCICO0OBAaHUC U

32 .
noctpoeHuerpagpukoBITUXYyHKIUI

33 Crenens ¢ 1enbIM NokaszarenaeM. buaom
HeroToHa

34 CrenenbcuensiMnokasareneMm. bunom
HeroToHa
CrenenHas () yHKIMSICHATYPAIbHBIMHU

35 nenbiMnokasareneM. E€cBoiicTBan rpaduk

36 KonTponbnaspabora:"Crenennas
¢ynkuus. E€ coiicTBa u rpadux"

37 ApudpmeTnuecKUiKOpeHbHATYPAIbHOM
CTEIIEHHU U €ro CBOKMCTBA

38 ApudmernueckniikopeHbHaTypalbHOI
CTETEHU U €r0 CBOWCTBA

39 [TpeoOpa30BaHUSUNCIOBBIXBBIPAKEHHIH,
CoJIepKaliX CTENEHU U KOPHU

40 [TpeoOpa3oBaHUAYNCIIOBBIXBBIPAXKEHUH,
CoJIepKaliX CTENEHU U KOPHU

a1 [TpeoOpa30BaHUSUNCIOBBIXBBIPAKEHHIH,
COJIepKaliX CTENEHU U KOPHU
HppaunonansHbieypaBHeHUA. OCHOBHBIE

42 METO/IBIPEIIEHUNPPALIMOHAJIBHBIX
YPaBHEHU
HppaunonansabieypaBHeHUA. OCHOBHBIE

43 METO/IbIPEIICHUNPPALIMOHAIBHBIX

YpaBHEHUI






WppauuonansHbeleypaBHeHNUs. OCHOBHbBIE

44 METO/Ibl PEILIEHUS UPPALMOHATIBHBIX
YpaBHEHU

45 PaBHOCUIIBHBIENIEPEXOIBIBPELLIEHUN
UPPALMOHATILHBIX YPABHEHUM

46 PaBHOCHIIBHBIETIEPEXOIBIBPEILICHUH
UppaLMOHATIBLHBIX YpaBHEHUN

47 PaBHOCHIIbHBIETIEPEXOIBIBPEILICHUH
UppaLMOHATIBHBIX YPaBHEHUN

48 PaBHOCUIIbHBIENIEPEXOIBIBPELLIEHUN
UPPaLMOHATIbHBIX YPABHEHUM
CaolicTBaurpauKKOpHIN-ONCTENEHH KaK

49 (byHKLIMU 0OpaTHOH CTENEeHU ¢
HaTypaJbHbIMIIOKa3aTeleM
CoiicTBanrpauKKOpHsAN-oiicTeneHn Kak

50 (byHKLIMU 0OpaTHOH CTENeHU ¢
HaTypaJbHbIMIIOKa3aTeleM
KonTponbnasipabora:"CBoiicTBaurpapuk

o1 KOpHs N-oi crenenu. MppannoHansHbIe
ypaBHEHHA"

59 CreneHbCpalmoOHaIbHBIMIIOKA3aTEIEMU €€
CBOMCTBA

53 CreneHbcpallMOHAIBHBIMIIOKA3aTENIEMU €€
CBOMCTBA

54 CreneHbcpallMOHAIBHBIMIIOKA3aTEIEMU €€
CBOMCTBA

55 [TokazaTenpHasQyHKIHS,eECBOMCTBAN






rpadux

Hcnonb3oBanuerpaduxadyHKITUUIISA

56 . 1
pelIeHnus ypaBHEeHUN
57 Hcnonb3oBanuerpapuxkayHKIUUAISL 1
pelLeHNs ypaBHEHUH
[ToxazarenbHbleypaBHEHUSA.OCHOBHbIE
y
58 METO/IBI PEIICHUS TTOKA3aTEIbHBIX 1
YpaBHEHUI
[ToxazarenbHbleypaBHEHUSA.OCHOBHbIE
y
59 METO/IBI PEIICHUS TIOKA3aTEIbHBIX 1
YpaBHEHUI
[Toka3zarenbHbleypaBHeHUS.OCHOBHbBIE
60 METO/Ibl PEIICHUS] TOKA3aTEIbHbIX 1
YPaBHEHUM
61 KonTponbnasipabora:"IlokasaTenbHas 1
¢ynkuus.IlokasarenbHbleypaBHEHUS "
62 Jlorapudmuncina.CoiicTBanorapupma 1
63 Jlorapudmuncna.CoiicTBanorapupma 1
64 Jlorapudmuucna.CsoiicTBanorapupma 1
65 JecsTuuHblenHaTypaTbHBIEIOrapUPMbI 1
66 JlecaTuuHblenHATYypaIbHbIEIOrapu(Mbl 1
67 [TpeoOpa3oBaHUEBBIPAKEHHI,COIEPHKAIIUX 1
Jorapumbl
68 [TpeoOpa3oBaHUEBBIPAKEHHI,COIEPHKAIIUX 1
Jorapumbl
69 [IpeoOpazoBaHHEBBIPAKEHUN,COACPIKAIITUX 1

norapudmpl






Jlorapudmuueckasadynkuus,eécBoiictBan

70 rpadux

7 JlorapudmuueckasipyHkuus,e€cBoicTBan
rpaguk

79 Hcnonb3oBanuerpadurad yHKITUUIISA
peLICHUs ypaBHEHU I

73 I/IcnonbsoBaHHerpa(%mxa(bymcunmms{
pelIeHus ypaBHEHHHA
JlorapudmuueckueypaBaeHus. OCHOBHbIE

74 METOBI peIIeHUs JTorapu(hMUIECKUX
YpaBHEHUI
JlorapugmuueckueypaBHeHus. OCHOBHbIE

75 METO/bI pelIeHus JJorapu(PMUIECKUX
YPaBHEHUM
JlorapugmuueckueypaBHeHus. OCHOBHbIE

76 METO/bI pelIeHus Jorapu(PMUIECKUX
YPaBHEHUM

77 PaBHOCHIIbHBIETIEPEX O/IBIBPEILICHUH
Jorapu(pMHUUECKUX ypaBHEHUH

78 PaBHOCHIIBHBIETIEPEXO/IBIBPEIIEHUT
JOrapupMHUUECKUX ypaBHEHUI

79 KonTponbhasipabora:"Jlorapupmudeckas
¢ynkuus. Jlorapupmudeckue ypaBHeHUs"

80 CuHyC,KOCHHYC, TAHTEHCHKOTAaHT€HC
YHCIIOBOTO apTyMEHTa

81 CuHyc,KOCHHYC,TAHT€HCUKOTaHI€HC

YHCIIOBOTO apryMeHTa






ApKCUHYC,apKKOCUHYCHAPKTAaHT€HC

82 1
YHCIIOBOTO apryMEHTa

83 APKCHHYC,apKKOCUHYCHAPKTAHT€HC 1
YHCIOBOTO apryMeHTa
TpuronomeTpru4ecKasioKpy>KHOCTb,

84 OTpeICICHUETPUTOHOMETPHYCCKHIX 1
(GYHKIMIYHCIIOBOr0apryMeHTa
TpuroHoMeTpru4ecKkassoKpy>KHOCTb,

85 OTIpeIeNIEHUETPUTOHOMETPHUIECKIX 1
(GyHKIMIUKCI0BOrOapryMeHTa

86 OCHOBHBIETPUTOHOMETpUYECKHEPOPMYITHI 1

87 OCHOBHBIETPUTOHOMETPUYECKUEDOPMYJIBI 1

88 OCHOBHBIETPUTOHOMETpUYECKHE(POPMYITHI 1

89 OCHOBHBIETPUTOHOMETpUYECKHEDOPMYITBI 1

9 [TpeoOpa3oBaHUETPUTOHOMETPHUUECKUX 1
BBIpKEHHUI

o1 [Tpeobpa3oBaHUETPUTOHOMETPUUECKUX 1
BBIPAKCHU I

92 [TpeoOpa3oBaHUETPUTOHOMETPUIECKUX 1
BBIpKECHHUI

93 [TpeoOpa3oBaHUETPUTOHOMETPUUECKUX 1
BBIPKCHUH

94 PemenneTpuroHoMeTpuYeCKUX ypaBHEHHUM 1

95 PemenneTpuroHoMeTpu4eCKuX ypaBHEHU I 1

96 PerienneTpuroHoMeTpuYeCKUX ypaBHEHUN 1

97 PemennerpuroHoMeTpuIecKuX ypaBHEHU I 1






98

PemieHneTpuroHOMEeTpUYECKUX ypaBHEHU I

99 PemenneTpuroHoMeTpuueCcKUX ypaBHEHU N

100 PemenneTpuroHoMeTpuYeCKUX ypaBHEHHN
KonTponbhas pabota:

101 "TpUroHOMETPUYECKUEBBIPAKECHUSIU
TPUTOHOMETPUUYECKUEYpPaBHEHUA"
[TocnenoBarenbHOCTH,CIOCOOBI3aTaHHS

102 [ocjieqoBareIbpbHoCTell. MeTo
MaTeMaTUYECKONUHIYKITH
MOHOTOHHBIE M OTPAaHUYCHHBIC

103 nocyenoBareabHoCcTH. MicTopusiananusa
0eCKOHEYHOMAJIbIX

104 Apudmernueckasnporpeccus

105 I"'eomeTprueckasporpeccus

106 beckoneuHoyObIBaroasireoMeTpudecKas
nporpeccust

107 CymmabeckoHeYHOYObIBatOIIIEH
FEOMETPUUYECKOH IPOTPECCUU

108 JIMHENHBIN U SKCIOHEHIMAIBHBIN POCT.
Yucnoe.PopMyacioKHBIXIIPOLEHTOB

109 JIMHENHBIN U SKCIOHEHIUAIBHBIN POCT.
UYucnoe.®opMynacioKHBIXITPOLIEHTOB

110 Hcnonp30BaHUENPOrpecCUUAIIpeIieHUs
peasibHBIX 3a]1a4 MPUKJIAJHOTO XapaKTepa

11 KonTponbnas pabota:
"TTocenoBaTenbHOCTUUIIPOIPECCUH"

112 HenpepriBHBIC) YHKITMUUHUX CBOMCTBA






Toukapa3zpbiBa. ACUMOTOTHITPaUKOB

113 .
byHKIUH

114 CpoiicTBa yHKIIMITHETTPEPHIBHBIXHA
OTpe3Ke

115 CpoiicTBa yHKIIMITHETTPEPHIBHBIXHA
OTpe3Ke

116 MeTouHTEpBaOBAJISPEILICHUS] HEPAaBEHCTB

117 MeToauHTEPBATIOBAIAPEILIEHUS] HEPABEHCTB

118 MeToauHTEPBATIOBAIAPEILIEHUS] HEPABEHCTB

119 [TpuMeHeHnEe CBOMCTB HENPEPHIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

120 [IprMeHeHne CBOWCTB HEMPEPBIBHBIX
GyHKIMMA 715 pemieHust 3a1a4

121 [TepBas 1 BTOpas Npou3BOJHBIE PYHKIMU

122 Onpez[eneHI/Ive, rEOMETPUUYECKUNCMBICT
IIPOU3BOIHOM

123 OnpeﬂeneHHue, (bU3UIECKUTCMBICIT
IIPOU3BOIHOM

124 VYpaBHeHHe KacaTeIbHOU K rpaduKy
byHKIUN

15 YpaBHeHUe KacaTeNlbHOU K rpaduKy
byHKIUN

126 [Tpon3BoHBIC STIEMEHTAPHBIX (DYHKITUH

127 [Ipou3BoaHbIE IIEMEHTAPHBIX (DYHKLIUH






HpOI/I3BOI[HaH CYMMEI, ITPOU3BCACHUS,

128 YaCTHOTO ¥ KOMIO3ULIUU (HYHKIUI L
129 [TpousBoHAS CYMMBI, TPOU3BEACHHUS, 1
YaCTHOTO ¥ KOMITO3UIIUU (DYHKITUI
130 [TpousBoHAS CYMMBI, TPOU3BEACHHUS, 1
YaCTHOTO ¥ KOMITO3UIIUU (DYHKITUI
131 KontponbnaspaboTa:"[Ipon3soanas” 1 1
13 [ToBTOpEeHME,00001ICHNE,CHCTEMATH3AIIHSI 1
3HaHui: "YpaBHeHus"
133 [ToBTOpEeHue,0000111€HNE,CHCTEMATHU3AIIHS 1
3HaHuil: "OyHKUMK"
134 HToroBaskoHTpoIbHasspadboTa 1 1
135 HToroBasikoHTpobHasgpaboTa 1 1
136 HOBTOPGHI/I6,0606HICHI/I€,CI/ICTeMaTI/ISaHI/I$I 1
3HAHUH
OBIIEEKOJIMYECTBOYACOBIIO 136 10

[TPOIT'PAMME






11KJIACC

KosnuyectBo yacos DJIEeKTPOHHbIE
Ne ara ugposbie
n/n Tewa ypoxa Bceero Kontpoabubie  Ipaxrudeckue fll3y'{em/m :)Iﬁlt)bal;OBaTeﬂbele
padoThI padoThI pecypenI

IIpuMeHeHne Npon3BOIHOM K

1 UCCIIeIOBAaHHIO (PYHKIMIA Ha 1 bubnnorexa [JOK
MOHOTOHHOCTb U SKCTPEMYMBI
[IpuMeHeHne Npon3BOJHOM K

2 UCCIIeIOBAaHHIO (PYHKIMIA Ha 1 bubnnorexa [JOK
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI
[IpuMeHeHne NpOU3BOIHOM K

3 UCCIeIOBaHMIO (PYHKIIMH Ha 1 bu6mmoreka [IOK
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI
IIpuMeHeHne MPOU3BOJHON K

4 WCCIIEeIOBaHMIO (PYHKIIMH Ha 1 bubnnoreka [JOK
MOHOTOHHOCTB Y 3KCTPEMYMBbI
[IpuMeHeHne Mpon3BOJHOM K

5 UCCleIoBaHUI0 (PYHKIMH Ha 1 bubnuoreka [IOK
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI
[IpuMeHeHne Mpon3BOJHOM K

6 uccaeaoBaHuio PyHKIMN Ha 1 bubnuoteka [JOK
MOHOTOHHOCTb M 3KCTPEMYMBI
Haxoxxnenne HanOoIbIIero u

7 HaVMEHBIIIETO 3HAYEHUS HEMTPEPBIBHON 1 bubnnoreka [HOK
(GYHKIIMM Ha OTpe3Ke

8 Haxoxnenne HauOOJIBIIErO U 1 bu6mmoreka [JOK






HAaMMEHBIIETO 3HAYCHUST HETIPEPHIBHOM
(hyHKIIMH Ha OTpE3Ke

Haxoxnenne HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAUYCHUS HEPEPHIBHON
(GbyHKINU Ha OTpE3Ke

bubmuoreka [JOK

10

11

12

Haxoxnenune HanOompIIero u
HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GbyHKINU Ha OTpE3Ke

Haxoxnenune HauOOJIbIIEr0O U
HaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(GyHKIIUM Ha OTpe3Ke

Haxoxneaue HauOoJIbILIEro U

HAaUMEHBIIETO 3HAUCHUS HEMPEPHIBHOMN
(GyHKIIUM Ha OTpe3Ke

bubmuorexa [JOK

bubmuorexa [JOK

bubmuorexa [JOK

13

[IpuMeHeHne pOU3BOIHOM IS
HaXO0XCHHS HaWIY4Ilero peleHus B
MIPUKJIAJHBIX 33a]a4ax

bu6mmoreka [IOK

14

15

16

17

[IpumeneHnne npou3BOTHOM JUIs
HaxO0>KJICHUSI HAMJTYYIIETO PEIICHUs B
MPUKJIATHBIX 3a/1a4ax

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

[Ipumenenne npou3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3aIaHHOT0 GOPMYION UITN
rpaduxom

Komnozunus GyHkiuit

bu6mmorexa [IOK

bu6nmoreka [JOK

bubmuorexa [JOK

bu6mmoreka [JOK

18

Komnoszunus ¢pyHkimit

bu6mmoreka [IOK






19 Kommnosumus hyHkmmii bub6mmoreka [IOK
I'eomerpuueckue o0Opa3sl ypaBHEHUN HA

20 p N p yp bubmuorexa [JOK
KOOPJAMHATHOMN MJIOCKOCTH
I'eomerpuueckue oOpa3sl ypaBHEHUN Ha

21 p . p yp bu6mmoreka [IOK
KOOPJMHATHOMN TIJIOCKOCTH
Kourponsnas padora: "UccienoBanne

22 POTLHAA Bu6miorexa LIOK
(GyHKIUH C TOMOIIBIO TPOU3BOIHOM
IIepBooOpa3Has, OCHOBHOE CBOMCTBO

23 p p bubmuorexa [JOK
epBOOOPa3HBIX
I1epBooOpa3HbIE DIIEMEHTAPHBIX KIIUH.

24 P P P Pyn bubmuorexa [JOK
[IpaBuna HaXOXKIEHUS IEPBOOOPA3HBIX
IlepBooOpa3HbIE IIEMEHTAPHBIX KLU,

25 P P P Pyn bu6mmoreka [IOK
[IpaBuna HaXOXKIEHUS IEPBOOOPA3HBIX
Hurerpan. 'eomeTpuueckuii CMBICT

26 p p bu6mmoreka [IOK
WHTErpasa
Brruncnenue onpenenéHHoOro HTErpaia

27 p . p bu6mmoreka [IOK
o gopmyse Herotona-JleliGHuia
Brruncnenue onpeneaéHHOro HHTErpaia

28 P . p bu6mmoreka [IOK
o gopmysne HoroTona-JIeliOHuna
I[IpuMmenenne uHTErpaia I HaX 0K ICHUS

29 p . p bu6mmoreka [IOK
iouaiel IIoCKUxX Guryp
I[IpuMmenenne uaTErpaia I HaX 0K ACHUS

30 P . P bu6nmoreka [JOK
00BEMOB r€OMETPUYECKHX TEJ
ITpnmeps! pentennii nuddepeHITnaIbHBIX

31 pHuMep P bdep bu6mmorexa [IOK
YpaBHCHHIA
IIpumepsl pemenuii nuddepeHITnanbHBIX

32 PHMEp Vp bep bubnmoreka [JOK
YpaBHCHHIA
MareMaTHueckoe MOAEIUPOBAHNE

33 P bubmuorexa [JOK

PCAIBHBIX MMPOLCCCOB C MIOMOMIBIO






mudepeHIaTbHBIX YPaBHCHUH

KonrtponsHas padora: "[leppooOpaznas u

34 | bubnunotexa LIOK
MHTETpal
Tpuronomerpuveckue KIIUHU, UX

35 P . p byn ’ bubimoreka [JOK
CBOWCTBA U TpapuKu
Tpuronomerpuueckue GyHKIUH, UX

36 p . p by ’ Bbubanoreka LIOK
CBOWCTBA U TpapuKu
Tpuronomerpuueckue GyHKIUHU, UX

37 p . p by ’ bubnumoreka [IIOK
CBOWCTBA U TpapuKu
Tpuronomerpuveckue GyHKIUHU, UX

38 p . p by ’ bubmnoreka [JOK
CBOWCTBA U TpapuKu
Tpuronomerpuieckue KLU, UX

39 P . p ym ’ Bbubmunorexa LIOK
CBOWCTBA U TpapuKu
OTOOp KOPHEH TPUTOHOMETPUICCKHUX

40 YpaBHEHUM C TTOMOIIIBIO bubnuorexa [JOK
TPUTOHOMETPHUYECKOW OKPY>KHOCTH
OTOOp KOpHEH TPUTOHOMETPUICCKHUX

41 YPaBHEHUH C IIOMOILBIO bubnuoreka [IOK
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUIECKUX

42 YPaBHEHUH C IIOMOILBIO bubnuoreka [IOK
TPUTOHOMETPHUECKONW OKPY>KHOCTH
OT60p KOpHEN TPUTOHOMETPUUECKUX

43 YpaBHEHUH C TTOMOIIBIO bubnuoteka [JOK
TPUTOHOMETPHUYECKON OKPY>KHOCTH
Perrenne TpuroHOMETpHUECKUX

44 p p Bu6miorexa IIOK
HEPaBEHCTB
Perienue TpUroHOMETPHUECKUX

45 P P bubmuorexa [JOK

HCPABCHCTB






Pemenue TpuroHoMeTpruuecKux

46 bu6mmoreka [IOK
HEPaBEHCTB
Pemenne TpuroHoMeTprUYeCKUX

47 P P Bbubnumoreka [IOK
HEPABCHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUUYECCKUX (DYHKIIUMH. bubnuorexa [JOK
Tpuronomerpuyeckue HepaBeHCTBA"
OCHOBHBIC METOJIbI PEIICHUS

49 P bu6mmoreka [IOK
MOKa3aTeIbHbIX HEPABEHCTB
OCHOBHBIE METOBI PELICHUS

50 P Bu6moreka [IOK
MMOKa3aTeIbHBIX HEPABESHCTB
OCHOBHBIE METOJIbI PEILICHUS

51 P bubmuorexa [JOK
MMOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METOJIbI PEILICHUS

52 P bubmuorexa [JOK
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METOBI PEIICHUS

53 P Bu6moreka [IOK
norapuMUIECKUX HEPABEHCTB
OcHOBHBIE METOBI PELICHUS

54 P Bbubnuorexa [IOK
norapuMUYECKUX HEPABEHCTB
OcHOBHBIE METOBI PELICHUS

55 P bubmuorexa [JOK
norapuMHUYECKUX HEPABEHCTB
OCHOBHBIE METOBI PEIICHUS

56 P Bu6moreka [IOK
Jorapu(MUIECKUX HEPABEHCTB
OcHOBHBIE METOBI PELICHUS

57 P Bbubnuorexa [IOK
UppalMOHAILHBIX HEPABEHCTB
OCHOBHBIE METOBI PEIICHUS

58 p bubnmoreka [JOK
UppaIllMOHAILHBIX HEPABEHCTB
OCHOBHBIE METOBI PEIICHUS

59 P Bu6moreka [IOK

HMPPALMOHAJIBHBIX HEPABEHCTB






OcHOBHBIE MCTOJbI pCHICHUS

60 bu6mmoreka [IOK
UppaloOHAIbHBIX HEPABEHCTB
I'paduueckue MeToabl pelIeHNs

61 pad p N bubmuorexa [JOK
UppaIMOHAIBHBIX YPaBHEHHHA
I'padpuueckue MeTo bl peLIeHus

62 pag p N bu6mmoreka [IOK
UppaloOHAIbHBIX YPaBHEHHUH
I'paduueckue MeToabl pelIeHNs

63 pad p B bu6mmoreka [IOK
[I0Ka3aTeIbHbIX YpaBHEHUN
I'paduueckue MeToabl pelIeHNs

64 pad P bubmuorexa [JOK
MOKa3aTeJIbHBIX HEPABEHCTB
I'paduueckue MeTo bl peLIeHus

65 pag p . bu6mmoreka [IOK
Jorapu(pMUUECKUX ypaBHEHUN
I'paduueckue METOIbI pELICHNUS

66 pad P bubmmoreka [JOK
Jorapu(pMHUUECKUX HEPABEHCTB
I'paduueckue METOIbI pELICHNUS

67 pad P bubnuorexa [JOK
norapuMUYECKUX HEPABEHCTB
I'paduueckue MeTo bl peLIeHus

68 MOKa3aTeIbHBIX U JIOrapu(PMUIECKUX bubnuoreka [IOK
ypaBHEHUH
I'paduueckue MeTo bl peLIeHus

69 MOKa3aTeIbHBIX U JIOrapu(PMUIECKUX bubnuoreka [IOK
ypaBHEHUH
I'paduueckue METOIBI pELICHUS

70 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX bubnnoreka [JOK
HEPaBEHCTB
I'paduueckue METOIBI peIICHNUS

71 MOKa3aTeIbHBIX U JOrapu(pMUIEcKux bubnnorexa [JOK
HEPaBEHCTB
KontponbHas pabora: "UppaioHaibHele,

72 bubmuorexa [JOK

IIOKa3aTCJIbHBIC U JIOT apI/I(bMI/I‘-IeCKI/IC






HepaBeHCTBA"

KomrnekcHeie urcna. Anrebpandeckas u

73 TPUTOHOMETpHYECKasi POPMBI 3amucu bubmuorexa [IOK
KOMILJIEKCHOTO YHCIIa
KomrmiekcHbie uncina. Anredpanyeckas u

74 TpUTOHOMETpUYECKast (pOpMBbI 3amucu bubnuorexa [JOK
KOMILJIEKCHOTO YHCIIa
Apudmerrueckue ornepaium ¢

75 pu P bu6mmoreka [IOK
KOMIUIEKCHBIMU YHCIIaMU
Apudmernueckre onepamnnu ¢

76 puc P bu6mmoreka [IOK
KOMIUIEKCHBIMHU YHCIIaMHU
N300paxkeHre KOMITJIEKCHBIX YHCET Ha

77 P . bubmuorexa [JOK
KOOPAMHATHOH MJIOCKOCTH
N300paxkeHre KOMITJIEKCHBIX YHCET Ha

78 p . bu6mmoreka [IOK
KOOPJIUHATHOMN TUIOCKOCTH
®opmyiia Myaspa. KopHu N-oii crenenu

79 pMYy Yasp p bu6mmoreka [IOK
13 KOMIUIEKCHOTO YHCIIa
®opmyna Myaspa. KopHu n-oii ctenenu

80 Py yasp P bubmuorexa [JOK
13 KOMIUIEKCHOT'O YHCIIa
[TpuMeHeHre KOMIUIEKCHBIX YMCeN JUIs

81 pemeHust GU3NYECKUX U reOMEeTPUIECKUX bubnuoreka [IOK
3amaqy
KonTponbnas padota: "KomriekcHbie

82 F:' P bubanoreka [IOK
qrcia

83 HatypanbHble u 1ensle uncia bubnuorexa [IOK

84 Harypanbnblie u 1iensie yucia bubnuorexa [JOK
[TpumeHeHre TPU3HAKOB IETMMOCTH

85 P P bubmmoreka [JOK
EJTBIX YHCEIT

86 IIpumeHeHne MPU3HAKOB AETUMOCTU bubnuorexa [IOK






TOEJIbIX YUCECIT

87

88

[IpuMeHeHne NpU3HAKOB ACIUMOCTH
uensix yucen: HOJ u HOK

[IpuMeHeHne NMPU3HAKOB ACTUMOCTH
mensix yncen: HOJ u HOK

bubmuorexa [JOK

bu6mmoreka [IOK

89

[IpumeHeHne NpU3HAKOB AETUMOCTU
LEJIBIX YUCEII: OCTATKH I10 MOAYJIIO

bubmuorexa [JOK

90

91

92

[TpuMmeHeHne TPU3HAKOB ACTUMOCTH
EJTBIX YUCEI: OCTATKH [0 MOIYJTIO
[IpumeHeHne MpU3HAKOB AETUMOCTH
LEeNBIX YuCelN: aaroput™ EBkimuaa ms
pelIeHus 3a/1a4 B LIEJIbIX YHCIaxX
Kontposnbnas padota: "Teopust menbix
yucen"

bubmuorexa [JOK

bubmuorexa [JOK

bu6mmorexa [IOK

93

94

95

Cucrema ¥ COBOKYITHOCTh YpaBHEHHI.
PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-
CIIE/ICTBHS

Cucrema ¥ COBOKYITHOCTh YPaBHEHHI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEACTBUSA

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEN PAllMOHAJIBHBIX YPAaBHEHUN

bu6mmoreka [IOK

bu6nmoreka [JOK

bu6nmoreka [JOK

96

OCHOBHBIE METO/BI PELIEHUSI CUCTEM U
COBOKYITHOCTEW MppalMOHAIBHBIX
ypaBHEHUH

bu6mmorexa [IOK

97

98

OcHOBHEBIE METOJbI pCHICHUSA CUCTEM U
COBOKYITHOCTEM MOKAa3aTeIbHBIX
YpaBHEHUU

OcHoBHBIC MCETOJbI pCHICHUSA CUCTCM U
COBOKYHHOCTCﬁ MMOKa3aTCIBbHBIX

bu6mmorexa [IOK

bu6mmoreka [JOK






ypaBHEHUU

99

100

101

102

103

104

105

OCHOBHEBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(MUUECKUX
YpaBHEHUU

[IpumeHeHne CUCTEM K PELICHHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 U3
pa3IUYHbBIX 00JaCcTel HayKH U pealbHOMN
KU3HU, HHTEPIPETAUS OTYyYSCHHBIX
pe3yJIbTaToB

[IpuMeHeHne CUCTEM K PELICHHIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 13
pa3IMYHbBIX 00JaCTel HayKH U peallbHOMN
KU3HU, HTHTEPIPETALUS TOTYyYSCHHBIX
pe3yJIbTaToB

IIpuMeHeHNEe HEPABEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3a]a4 U 3a/1a4 U3
pa3nuyHbIX 001acTell HayKH U peanbHOM
KHU3HH, UHTEPIPEeTaLUs OTYyYEHHBIX
pe3yIbTaTOB

KontponbHas padora: "Cucremsl
paloHaIbHBIX, UPPALMOHAIBHBIX
MOKa3aTeIbHBIX U JIOrapu(PMUIECKUX
ypaBHeHUi"

PanunoHannHBIC YpaBHCHHU C ITapaMCTpaMn

bubmuoreka [JOK

bu6mmoreka [IOK

bubmuorexa [JOK

bubmuorexa [JOK

bu6nmoreka [JOK

bu6nmoreka [JOK

bubmuorexa [JOK

106

107

ParnmonansHble HEpaBEHCTBA C
rapaMeTpamu

PanmoHanbHBIE CHCTEMEI C ImapaMeTpaMmu

bu6mmoreka [IOK

bu6nmoreka [JOK






108

HppannoHnaibHbie ypaBHEHUA,
HEpaBEHCTBA C apaMeTpamMu

bu6mmoreka [IOK

109

110

111

HppanmoHaibHbIe CUCTEMBI C
rapameTpamu

[TokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

ITokasaTenbHbIE CUCTEMBI C TAPAMETPAMHU

bubmuorexa [JOK

bu6mmoreka [IOK

bubmuorexa [JOK

112

113

Jlorapudmuueckue ypaBHEHUS,
HEpPaBEHCTBA C MapaMeTpaMu
JlorapudMuuecKre CUCTEMBI C
napaMeTpamu

bubmuorexa [JOK

bubmuorexa [JOK

114

TpuroHomeTpudecKe ypaBHEHHUS C
rapameTpamu

bu6mmoreka [IOK

115

116

Tpuronomerpuueckrue HepaBeHCTBA C
napameTpamu

TpuronomeTpruyecKue CUCTEMBI C
napameTpamu

bu6mmoreka [IOK

bubmuorexa [JOK

117

[TocTtpoeHue u uccnenoBaHue
MaTeMaTUYECKUX MOJENEN pealbHbIX
CUTYallU| C OMOILBIO YPAaBHEHUH C
rnapameTpamu

bu6mmorexa [IOK

118

[TocTpoenue u uccnenoBaHue
MaTeMaTHYeCKUX MOJIeNeN peabHbIX
CUTYAalMi C IOMOIIBIO CUCTEM YPaBHEHUI
C MmapameTpaMu

bu6mmorexa [IOK

119

[TocTtpoenue u nccnenoBaHue
MaTeMaTHUYeCKUX MOJIEIEeH peaTbHbIX
CUTYyalllil C MOMOIIBIO CUCTEM YPaBHEHUM
C mapaMeTpamMu

bu6mmorexa [IOK

120

KontponbHas pabora: "3anaun ¢

bu6mmoreka [JOK






napamerpamu"

121

122

[ToBTOpeHue, 060061IeHNE,
cucTeMaru3anus 3HaHui: "YpaBHeHus"
[ToBTOpeHME, 0000IIECHNE,
cucrtemaTtusanus 3HaHui: "YpaBHenus"

bubmuorexa [JOK

bu6mmoreka [IOK

123

[ToBTOpeHue, 060061IeHNE,
cUCTeMaTH3alys 3HaHU|: "Y paBHEHUS.
Cucrtembl ypaBHeHHI"

bubmuorexa [JOK

124

125

126

[ToBTOpeHue, 060061IeHNE,
cuctemMaTtu3anus 3Hanuii: "HepaBencrpa"
[ToBTOpeHME, 0000MIIECHNE,
cuctemaTusanus 3Hanuii: "HepaBencrsa"
[ToBTOpeHue, 06001IEeHNE,
cuctemaTusanus 3Hanuii: "HepaBencrsa"

bubmuorexa [JOK

bubmuorexa [JOK

bu6mmorexa [IOK

127

128

129

130

[ToBTOpeHue, 0600IEeHNE,
cucreMmarusauus 3Hanui: "[IponsBoanas u
e€ npumeHeHue"

[ToBTOpenue, 060061IeHNE,
cucremaru3anus 3Hauuii: "TIpousBoaHas n
e€ npuMeHeHue"

[ToBTOpenue, 06001IeHNE,
cucremarusanus 3Hanuii: "[Ipon3Boanas u
e€ npumeHeHue"

[ToBTOpenue, 06001IEHNE,
cucteMarusanus 3HaHuii: "MHTerpan u ero
IpuMeHeHue"

bu6mmoreka [IOK

bu6nmoreka [JOK

bu6nmoreka [JOK

bubmuorexa [JOK

131

132

[ToBTOpenue, 0600MIIEHNE,
cucTeMaTu3amus 3HaHui: "OyHKmn"

[ToBTOpenue, 06001IeHNE,
cucTeMaTu3aius 3HaHui: "OyHkuun"

bu6mmorexa [IOK

bu6mmoreka [JOK






[ToBTOpEeHME, 0000MIECHNE,

133 o " 1 bubmmorexa LIOK
cucreMaru3anus 3HaHui: "D yHKIun

134 HToroBast KOHTpOJIbHAs paboTa 1 1 bubmuorexa [IOK

135 HroroBas koHTpObHAS paboTa 1 1 bubnuorexa [JOK
I1

136 OBTOPCHHC, O6O6meHI:Ie’ 1 Bbubanoreka LIOK
crcTeMaTH3alus 3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME






YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVI1 YYEHUKA

1. AusreOpa u Hayaja MaTeMaTudeckoro ananuza. 10-11 kmacchl: yueOHHK J1s
0011e00pa3oBaTeNIbHBIX Opranu3aluii: 6a3oBbiii yposess / I11..A. ATUMOB,
FO.M. Konsirun, M.B. Konsirun, M.B. TkauéBa u np. — Mocksa:
IIpocsemenne, 2023.

METOJUYECKHUE MATEPHAJIBI U1 YYUTEJIA

1. AnreOpa u Hauana MmaTemMaTudeckoro ananusa. 10-11 kimaccel: yueOHUK
U1 0011e00pa3zoBaTENbHBIX OpraHu3anuii: 0a30Bbii ypoBeHs / II1..A.
Amumos, FO.M. Konsirun, M.B. Kossirun, M.B. Tkauésa u np. — Mocksa:
[Ipocsemenne, 2023.

2. 3anmaum ¢ mapamerpamu. JIuHeitHbIC U KBaJpaTHBIC YPaBHEHHUS,
HEpaBEHCTBA, cUcTeMbI. YueOHoe nocodue./ B.B. JIokots / M: Apkru,
2022 r.

3. T'oroBumcs k EI'D. 3agaun ¢ mapamerpamu. pparmonansHbie
ypaBHEHUS, HEPABEHCTBA, CUCTEMBI, 3a/1auu ¢ MoysieM./ B.B. JIokoTs /
M: Apxkru, 2022.

4. EnuHbIi TOCYyIapCTBEHHBIN dKk3ameH: MaTtemaTtuka: Penetutop / Kouarun
B. B. u np. — M.: IIpocBemenue, 2020r.

5. Marematuka. TpeHUpOBOUHBIE TEMATHUECKUE 33aJJaHUSI C OTBETAMH ISt
noaroroBku k EI'D u k qpyrum opmam BBIITYCKHOTO U BCTYNIUTEIBHOTO
sk3ameHoB / coct. I'. Y. KoBanesa u np. — Bonrorpan: Yuurens, 2022 r.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. http://www.school-collection.edu.ru — emuHas KoJuUTeKIHsS [H(POBHIX
o0pa3oBaTeNbHBIX PECYPCOB.

2. http://www.ege.edu.ru/ Enunsiii I'ocynapcTBeHHBIH SK3aMeH

3. http://www.edu.ru/ - Poccuiickuii 00pa3oBaTeIbHBINA TOPTA




http://www.school-collection.edu.ru/

http://www.edu.ru/



4. http://www.school.edu.ru/ - Poccuiickuii 0011e00pa3oBaTeIbHbII MTOPTAI

5. http://window.edu.ru/ - EamHoe oKHO pgocTynma K 0Opa30BaTEIbHBIM
pecypcam

6. http://www.school-collection.edu.ru — eauHas KOJJICKIUSA LH(PPOBBIX
00pa30BaTEIILHBIX PECYPCOB.

7. http://www.ege.edu.ru/ Enunbiii ['ocynapcTBEHHBIN DK3aMeH

8. http://www.edu.ru/ - Poccuiickuii 00pa3oBaTebHBINA TOPTAT

9. http://www.school.edu.ru/ - Poccuiickuii 001ieo0pa3zoBaTeIbHbII MOpTa

10. http://window.edu.ru/ - EpamHOoe OKHO nocTyma K 0OOpa30BaTEIbHBIM

pecypcam



http://www.school.edu.ru/

http://window.edu.ru/

http://www.school-collection.edu.ru/

http://www.edu.ru/

http://www.school.edu.ru/

http://window.edu.ru/



