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INOACHUTEJIBHASA 3AIINCKA

Y4aeOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCA
OJHUM M3 HauboJiee 3HAUMMBIX B IPOrpaMMe€ CpeJHEro oOiero oOpa3oBaHMS,
IOCKOJIBKY, C OJJHOW CTOpPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIBHYIO 0a3y Iis
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpyeT
JIOTHYECKOE U a0CTPAKTHOE MBIIUIEHUE O0YydaroIUXCs Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOCHUS MHGOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U JPYTHX
JUCIMIUIMH. B paMkax paHHOro y4yeOHOro kypca oOydaroliuecs OBJIAJEBAIOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOM HayKH, KoTopas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MAaTEeMaTH4IeCcKoi (hopme.

VY4eOHblll Kypc anreOpsl U Hadajdl MaTeMaTUYeCKOI'0 aHaJM3a 3aKJaJlbIBaeT
OCHOBY JJI YCIEUIHOIO OBJIQJICHUs] 3aKOHaMU (U3MKH, XHUMHUH, OHOJIOTHUH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUH pa3BUTUSI SKOHOMHUKH U OOIIIECTBEHHON JKU3HH,
MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX /IS JajbHEHWIIEero oOpa3oBaHUsA U B
MOBCEIHEBHOM XKM3HH. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpsl M MaTEMaTHYECKOro aHaji3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, JOKa3bIBAThb
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JEAYKTUBHO, MCIOJIB30BATh
0000IlIeHHEe W KOHKPETH3allhl0, a0CTparupoBaHUE M aHAIOTUI0, (OPMHUPYET
KpPEaTUBHOE U KPUTHUYECKOE MBIIIUICHHUE.

B xone uzyuyenus yueOHoOro kypca «Ainrebpa u Hadaja MaTeMaTH4YE€CKOIO
aHalln3a» 00ydYarolluecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAllUH,
UHTEPIIPETAllud  TOJYYCHHBIX  PEUICHHWH, 3HAKOMSTCA C  MpUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

VY4eOHbIil Kypc o0nanaeT 3HAYMTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUI
(GbOpMHPOBAaHUIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4epe3 crneuuduxky ydeOHOi
JESATENIbHOCTH, TpeOyIoleld MPOJOIKUTEbHONM  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOSITENIBHOCTH, ~aKKypaTHOCTHU M  OTBETCTBEHHOCTH 3a  IIOJIyYEHHBIH
pe3yJibTar.

B ocHoBe Mmetoauku oOyueHus aiareOpe M HayajlaM MaTeMaTH4eCKOTro
aHaln3a JEKUT ACSITeNbHOCTHBIN MPUHITUI 00yUIEeHHUSI.
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B crpykrype yueOHOoro kypca «Aurebpa M Hadajga MaTeMaTH4ECKOIrO
aHaJIM3a» BBIIEIICHBI CIEAYIOLIME COACPKATEIBbHO-METOANYECKUE TuHUM: «YHucna
Y BbIUKCIEHUD», « DyHKINU U rpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauaia
MaTE€MaTU4YeCcKOro aHanu3a», «MHo)kecTBa U JIoTHKa». Bce OCHOBHbIE
COJIEP>KATEIIbHO-METOIMUECKUE JIMHUM HW3Y4aroTCsd Ha NPOTSHKEHUHM [JBYX JIET
oOyueHHusi Ha ypOBHE CpEIHEro OOIero oOpa3oBaHUs, €CTECTBEHHO JOIOJIHSIS
JIpYyr Apyra U MOCTENEHHO HAChIAsACh HOBBIMM T€MaMH W pasjenaMu. JlaHHBIHA
y4eOHBIH KypC SIBISIETCS MHTETPAaTUBHBIM, IIOCKOJBKY OOBEIUHSIET B cebe
COJIEp)KaHUE HECKOJIbKUX MAaTeMAaTHUYECKHX JUCUUIUIMH, TaKhX Kak anreopa,
TPUTOHOMETPHSI, MAaTEMATUYECKUN aHAIW3, TEOPUS MHOXKECTB, MaTeMaTHYeCKas
jgoruka u apyrue. Ilo Mepe Toro kak oOyuaromiuecs OBJaAeBalOT Bc€ Oosee
MIMPOKUM MATEMAaTUYECKUM allapaToM, Y HUX MOCJIeNI0BaTeNIbHO (popMupyeTcs u
COBEPILEHCTBYETCS YMEHHE CTPOMTh MaTEeMaTHYECKYI0 MOJENb pPEabHON
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE IPU U3YYEHUU y4yeOHOro Kypca, JUis
pELICHUsI CaMOCTOSITENILHO CHOPMYIMPOBAHHOW MaTEMaTUYECKOM 3a/1auu, a 3aTeM
WUHTEPIPETUPOBATH CBOM OTBET.

CopepxarenpbHO-MeTOAUYECKas: JMHUA «YUucna ¥ BBIYMCICHHS» 3aBEpLIACT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4aToO Ha YpPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero oouero
oOpa3oBaHusi oco0oe BHUMaHHE yzAensercs  (OpPMHUPOBAHHIO  HAaBBIKOB
pPalMOHAJIBHBIX BBIYMCICHUM, BKIIIOYAIOIIMX B €0 MCHOJIb30BAaHUE Pa3IMYHBIX
dopM 3amucu YHUCla, YMEHUE JenaTb NPUKUAKY, BBINOJIHATH MPUOIMKEHHBIE
BBIYMCIICHUS], OLICHMBATh YUCJIOBBIE BBIPAXKEHUS, pabOTaThb ¢ MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYYarolmIMMCsl MHOXKECTBAa HaTypajibHbIX, IEJbIX,
PAaUMOHAIBHBIX W JCHCTBUTENBHBIX  YHCENI  JIONOJHAKOTCS  MHOYKECTBOM
KOMILJIEKCHBIX 4Hhceld. B  KaXaoM M3 53THX MHOXECTB PpPacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My crnenupuyueckre 3aJadyd W OIepaluu: JeJeHHe Halelo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHUCEN, 0coOble CBOMCTBA
palMoHaNbHBIX M HUpPPalMOHATbHBIX YKCeN, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICUEHNE KOPHS HAaTypaJlbHOM CTEIIEHH HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL.
bnaronapss mocnenoBaTenbHOMY PACIIUPEHUIO KPYyra HCIOJIb3YEMbIX YHCEN U
3HAKOMCTBY C BO3MOXXHOCTSMHM UX MPUMEHEHHUS JJIA PELICHUs Pa3IUYHbIX 3a/1a4
dbopMupyeTcsi MpeCTaBICHUE O €IUHCTBE MATEMAaTUKU KaK HayKu U €€ pojiH B
MOCTPOCHUU MOJIEJEeH peaJbHOTO MHUpA, IMIMPOKO HCIOJIB3YIOTCA 0000IeHue |
KOHKpEeTH3aIHsl.

JIunus «YpaBHEHUS M HEPABEHCTBA» PEAJTU3YETCs HA MPOTSHKEHUU BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0Opa3oBaHUs, MOCKOJBKY B KaXIOM
paznene IIporpaMMbl IpPELyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3axad. B
pe3ynpTaTe OOYy4alolUecsl OBJIAJEBAIOT PAa3IMYHBIMU METOJAAMU  PELICHHUS



pallMOHANbHBIX, HPPALMOHANBHBIX, TOKA3aTeNbHbIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUUECKUX YPABHEHUIN, HEPABEHCTB M CHCTEM, a TaKXKe 3ajady,
cojepKalux mapaMerpsl. lloydeHHbIE yMEHHS IIMPOKO HCIOJIB3YIOTCA MpPH
UCCIIEIOBaHUM (YHKIUI C TOMOIIBIO MPOU3BOJHOM, MPU PEHICHUH TPHUKIAJIHBIX
3a/lay ¥ 3a7]a4 Ha HAXOXKJCHUE HAauOOJBIINX U HAUMEHBIIUX 3HAYCHUN (QYHKIUU.
JlanHasi conepxkaTesbHasi IMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmyrnam, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKECHHM, a TAaKXKe BBIPAKECHUU,
COJIEpKaINX CTENEeHU U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuajia  MPOUCXOJIWUT  JajbHEWIEEe  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTpaKTHOrO MBIILICHUSI O0y4YaroImuXxcs, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxaeHudd, pabOTl ¢  CHUMBOJBHBIMH  (QopMamu,  MIpPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEH B BHJIE PAaBEHCTB U HEPABEHCTB. AnreOpa
npegiaraeT d(pQPEKTUBHbIE HWHCTPYMEHTBl JJIsi PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXXHOCTH KaK
A3bIKA HAYKH.

CopepxarenpHo-MeToauueckass JMHUA «DyHKIMH W TpaQUKU» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33Ja€T MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. V3ydeHue CTerneHHoH,
NO0Ka3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLNM, UX CBOICTB
U rpaMKOB, UCIOJIb30BAaHUE (PYHKUMU N7 pelIeHUs 3a1ad U3 APYIuX y4eOHBIX
IPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KaK C MAaTEMaTUYECKUM aHAJIU30M,
TaK M C pEIIeHHWEeM YpaBHEHM M HepaBeHCTB. [Ipum 3TOM OosblllIoE BHUMaHUE
ynensiercs: (popMHpOBaHUIO YMEHHUS BbIpaKaTh (OpMyJamMH 3aBUCUMOCTU MEXITY
pa3IMYHBIMM BEJIMYMHAMHU, HCCJIENOBaTh IONY4YEHHbIE (DYHKIIMH, CTPOUTH HX
rpaduku. Matepuan 3Toil cojiepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUI
Y HAaBBIKOB, IMO3BOJSIOIIMX BbIpaXaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B
paznu4Hoil dopme: aHaTUTHYECKOU, Tpaduueckor u cioBecHO. Ero m3yuenwue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHHUS, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenpHasg nuHUs «Havama mMareMaTrM4yeckoro aHajau3a» MO3BOJSET
CYLIECTBEHHO PAaCIIUPHUTh KPYT KaK MaTeMaTHUYECKHX, TaK U MPUKIAJHBIX 3a/ad,
JOCTYMHBIX OOYyYaroIIUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduKky  CIOXKHBIX (YHKIMA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAUEHHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpoleccoB. JlaHHas coaepkarenbHas JHMHHUS OTKPHIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNell peanbHbIX CUTYyaluH,
MO3BOJISIET HAXOJIWTh HAWIIydllee pEIIeHUE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHMUYECKHX, 33J1a4ax. 3HAKOMCTBO C OCHOBaMH MAaT€MaTHYE€CKOTrO
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aHajgu3a CIIOCOOCTBYET pa3BUTHIO aOCTPakTHOTro, (OpPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOIO MBIIIJIEHUS, (OPMHUPOBAHUIO YMEHHUN paclio3HaBaTh MPOSBICHUS
3aKOHOB MaTeMaTHKHA B HayKe, TEXHUKE W HMCKyccTBe. OOydaroniuecs: y3HalT O
BBIJIAIONTUXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTUKH Kak
HayKH, 1 00 UX aBTOpax.

ConepxaTeapHO-MeToANYeCKas JIMHUS «MHOXeCTBa U JIOTHKa» BKIIIOYACT B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MATEeMAaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC TMPEICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MaTEeMAaTHKHU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIONINN BCE pa3/eibl
MaTeMaTUKH MW €€ NPWIOKEHUM, OHU CBS3BIBAIOT pa3Hble MaTEMaTHYECKHE
JUCHUIUIMHBL W WX TPWIOKEHHS B eauHoe Ienoe. [loaTroMy BakHO jJaTh
BO3MOXKHOCTh OOy4YarImIeMyCs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMECHHOW MaTEMAaTHKH W HCIIOJIh30BaTh €TO Ui BBIPAKEHUS CBOMX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MaTEMaTUKH KaK HayKH CleAyeT IpU3HaATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJIOBAHHE ONPEIEIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTHYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIICHUS
0Oy4JaroIMXcs, TO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHICCKUX
npaBuil, GOPMUPYET HABBIKM KPUTHUYECKOTO MBIIICHHS.

B yueGHOM Kkypce «Anrebpa W Havalla MaTEMaTHUYECKOTO aHaJM3a
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITMPOBAHUS, KOTOPHIE MPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyaIllMi, WCCIACAOBAHMS O3THX MOJENEH C IOMOIIBIO afmapaTra aureOpbl |
MaTeMaTHYECKOr0 aHajau3a, HWHTEPIpETAIlud IOJyYCeHHBIX pe3yJIbTaToB. Takue
3aJTaHUs BIUICTCHBI B KAXK/IBIN U3 pa3/eiiOB MPOrpaMMBbI, TOCKOJIbKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIONB3YeTCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUM  pEAbHBIX  MPAKTHYECKUX  3a7ad  OOydJaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe M  KOHKPETU3UPOBATh  MPOOJIEMY.
JlesarenbHOCTh TI0 (OPMHUPOBAHHIO HABBIKOB PEIICHUS MPUKIAJIHBIX 3a1a4
OpraHU3yeTCs B MPOIIECCe U3yUEHUs BCEX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTEeMaTHYECKOTO aHATN3ay.

Ha wu3yuenune yueOHOTO Kypca «AnreOpa ¥ Hadajga MaTeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Yuciia 1 BbIYMCICHUS

Panmonaneupie umcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLIEHTHI,
OeckoHeuHble mepuoanueckue npodu. IlpumeHeHue apoOel M HPOLEHTOB IS
pelIeHus IPUKIaJHbIX 3a7a4 U3 Pa3JINYHbIX OTpAciiel 3HAHUW U PEANIbHOW KU3HH.

JleiicTBUTENBHBIE 4YHMCIA. PanuoHaJBHBIE W UPPALMOHAIBHBIE YHCIIA.
ApudmeTrnueckue  omepanuu € JCUCTBUTEIBHBIMH  4HCIaMd.  Moyib
JNEHUCTBUTEILHOTO YUCIA U €ro cBoicTBa. [IpuOnmkEHHbIE BBIYMCIICHMS, TIPABUIIA
OKPYIJICHHs], IPUKHUJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ 1nensIM nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
NOAXOASIIENH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEN JJISl PELICHUS TPAKTUYECKHUX
3aJ1a4y ¥ NpeCTaBICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HATYPaAJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHp C palUMOHAIBHBIM II0KAa3aTEIeM U €€ CBOWCTBA, CTENEHb C
JEHUCTBUTEIBHBIM I0KA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapu¢pma. JleciTuuHble W HATypaJibHbIE
Jorapu(Msl.

CHHYC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHUCJIOBOIO apryMeHTa. ApPKCUHYC,
ApPKKOCHHYC M apKTaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE NPeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIE ypaBHEHUsI M YypaBHEHHs-ciencTBUs. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METO/BI PEUICHHS LEIbIX U APOOHO-PALMOHANIBHBIX YpaBHEHUN U
HEpaBEHCTB. MHOroujeHsl OT OJHOW NepeMeHHOW. JleneHue MHOrousieHa Ha
MHOIO4JIeH C ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
koapurmentamu. Teopema Buera.

[TpeoOpa3oBaHus YHCIOBBIX BBIPAXKEHUN, COAEPKAIIMX CTEIEHU U KOPHH.

HppauroHansHble YpaBHEHHMUS. OcHOBHBIE METO/IbI penieHus
UPPALMOHATIBHBIX YPaBHEHUIA.

[Toka3zatenbHble ypaBHeHHs. OCHOBHBbIE METOJBl PEIICHUS IMOKA3aTEIbHBIX

YPaBHCHUM.

[IpeoOpa3zoBaHue BhIpaXKEHH, COACPIKAITUX JTOTAPU(DMBI.

Jlorapudmuueckue ypaBHEHHUSI. OcHOBHBIE METO/IbI perieHus
JorapupMHUYECKUX YPaBHCHHM.

OcHOBHBIE TPUTOHOMETPHUUECKHUE hopMyJIBL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cucrem JNMHEWHBIX ypaBHEHWM. MarTpuia CHUCTEMBbI JIMHEWHBIX
ypaBHeHHI. OnpenenuTens MATpULbl 2X2, €ro TeOMETPUYECKUN CMBICI U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENs ISl PELICHUS
CHUCTEMBl JIMHEMHBIX ypaBHEHUW. PelleHne NpuKIagHbIX 3aJlad C IOMOIIbIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. lcciaegoBaHWe TMOCTPOEHHOM MOJEIHA C
MTOMOIIBIO MaTPHI] U ONPEIEITUTEIIEH.

[TocTtpoeHne MaTeMaTHYECKUX MOJENEN PEATbHOM CHUTYallMd C IMOMOIIBIO
YPaBHEHUM W HEPaBEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 Pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
KU3HU.

DOyHKUMH U TPaPUKH

Oynkuusa, crnocoOsl 3amanus ¢GyHKIUH. B3anMmHO oOpaTHble (YHKIUU.
Komno3zummss @yukiuii. I'papuk  (yHkmu. DneMeHTapHble MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OO6nacTh ompeneneHuss U MHOKeCTBO 3HaueHud ¢ynkumu. Hymu yskium.
[TpoMexyTku 3HaKOnoCTOSTHCTBA. YETHBIE U HeuéTHble (pyHKIuH. [lepuoanueckue
byukiuu. [IpoMeXyTKM MOHOTOHHOCTH (YHKIMH. MakCUMyMbl U MHUHUMYMBI
dbyukiuu. Hanbonbinee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHasi W APOOHO-TMHEWHAs (QPYHKIUU. DJIEMEHTapHOE
UCCIJIEJOBAaHUE U IOCTPOCHUE UX IPa(PUKOB.

CrenenHast pyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3areneM. E€ cBoiicTBa U
rpaguk. CpoiicTBa U rpaduK KOpHS N-OW CTENEeHH Kak (YyHKUUH OOpaTHOU
CTENIEHU C HaTypaJbHBIM [MOKA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 pelieHUs ypaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUYECKUX
(yHKUIHNA YUCIOBOTO apryMEHTA.

QOYHKINOHAIBHBIE 3aBUCMMOCTH B pEAJbHBIX MPOLECCaX U SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauaja MaTeMaTH4eCKOro aHAJIM3a

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHWsl IIOCJIEAOBATENLHOCTEH. MeTox
MaTeMaTUYeCKON UHIYKIUU. MOHOTOHHBIE u OTPaHUYCHHBIC
NOCJIENOBATENBHOCTH. VICTOpHST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHajiu3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoneyHo yObIBaroias
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH TeOMETpUYECKON
IIPOIrpECCUU. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pOCT. Yucio €. Popmyiia CI0KHBIX
NpoLEeHTOB. Mcronb30BaHWE MPOTPEecCUU JUIsl PELIEHUs pealdbHbIX —3a1ady
MPUKIIATHOTO XapakTepa.
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HenpepoiBHble ¢GyHKIMM W UX CcBoWcTBAa. TOukM paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkumii. CBolcTBa (QPYHKIMA HEMPEphIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUISl PELICHHWs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
byHKIM 1715 perieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenne, reOMeTpUYeCKU 1
(¢u3nyecKuil CMbICI MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBogubie  smemeHTapHbiX  ¢yHknuil.  [IpousBogHass  cymMBI,
MIPOU3BENICHUS, YACTHOTO U KOMIO3UIINH (PYHKIIUHA.

MHokecTBa M JIOTHKA

MHOXeCTBO, OIlepallid HaJ MHOKECTBAMM M HUX CBOWCTBA. JlMarpammsl
Ouinepa—Benna. IIpumeHeHue TEOPETHKO-MHOMKECTBEHHOIO — ammapara Ui
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 331ad U3 JAPYTUX
y4€OHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIEC YPABHEHHS.

11 KVIACC

Yucsia ¥ BIYMCICHUS

Harypansnbie u nensle uncna. [IpumeHeHne NMpU3HAKOB JEIMMOCTH LIEJIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1ee
kpatHoe (nanee — HOK), octaTkoB 1o Moayiro, anropurMa EBkinuaa A penieHus
3aJ1a4 B LEJbIX YHACIAX.

KommnekcHble uucia. Anredpavueckass W TPUTOHOMETpUYECKas (QOpMBI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApupMeTHYEeCKHe omnepanuud C KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHON IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHu u3 KOMIUIEKCHOTO uucna. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucrteMa ¥ COBOKYIIHOCTb YPAaBHEHHWW W HEPABEHCTB. PaBHOCWIIBHBIE
CUCTEMBI U CUCTEMBI-CIIEICTBUA. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUUECKMX  YpPaBHEHHH C  TTOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PenieHrne TpuroHoMEeTpU4ECKUX HEPABEHCTB.

OCHOBHBIE METOABl PEIICHUS TOKA3aTEeNbHbIX U  JIOTapu(PMHUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHHMS] CUCTEM M COBOKYIHOCTEH palUOHaIbHBIX,
UPPALMOHAIBHBIX, TOKA3aTENbHbIX U JOTapU(PMUYECKUX YPABHEHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ApAMETPAMHU.



[Ipumenenne  ypaBHEHUMH, CHUCTEM M HEPABEHCTB K  PEILICHUIO
MaTEeMaTUYECKUX 3aJad M 3aJad U3 pa3IuuHbIX O0JIacTell HAayKu U peanbHOMN
JKA3HU, UHTEPIIPETALINS IOJYYEHHBIX PE3YyJIbTATOB.

DyHKIUHN U TPAPUKH

I'paduk xommoszunum GyHKIUA. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpuyeckue QyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padmyeckue MeTOABI pElIeHUsT ypaBHEHHUW W HepaBeHCTB. [paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMN I HCCIENOBAaHUS IPOIECCOB U
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMPH PEIICHUU 3a7ad U3 JAPYTUX Y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAaHUIO (YHKIMII HA MOHOTOHHOCTb U
3KcTpeMyMbl.  HaxokaeHue  HamOonblIero M HAUMEHbBLIEro  3HauY€HUM
HENpepbhIBHON (QYHKIIMU HAa OTPE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKICHUS HAWIY4dIEero pElICHUs B
NPUKIIAIHBIX 3a/Ja4dax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHMS Ipouecca,
3aJlaHHOTO (HOPMYJION MK TpauKoM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO miepBooOpa3HbIX. IlepBooOpa3Hbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoX1eHHs TepBOOOPA3HBIX.

WHurerpan. I'eomeTpuuecknii CMBICII VHTETpaIa. Brruncnenne
onpenenéHHoro uHTerpana no popmyne Hetorona-Jleionua.

[TpumeHeHne uHTErpajsa A HaXOXKIEHUS IUIOMAAe MiIockux ¢Guryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE PEANbHBIX IMPOLIECCOB C NOMOLIBI Au(depeHIruaIbHbIX
YPaBHEHUM.
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INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYEBHOI'O KVYPCA
«AJI'EBPA 141 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

Cc(pOpMUPOBAHHOCTH IPAKIAHCKON NMO3ULIMU 00YUYaOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHICKOro  00IecTBa,  NPEACTaBICHHE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYyHKUUSIMHA U Ha3HAUECHHUEM;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOIIIOMY U HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JIOCTM)KEHUH B JAPYIHMX HayKax, TEXHOJOTHAX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOT0 Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHHUs, dDTUYECKOIO IOBEICHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUHA HAyKHM M JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYLIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOLIEHUE K MMPY, BKIIOYAs OICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1ay, PEIICHHU, pacCyXI€HU, BOCIPUUMYUBOCTD
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOro U 06€30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE MHUTAHUE, COATAHCUPOBAHHBIA PEKUM 3aHITUN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPHU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  AESATENbHOCTH, CBA3AHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit npodeccuu U peaan30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
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TOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTU4yeckoMy  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 Ha TPOTSHKEHUU BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATTLHO-?KOHOMHUYECKUX IPOIIECCOB HA COCTOSHHUE MPUPOJHON U COIMATIBLHOM
Cpeibl, 0OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHWUW Ui pelieHusl 3a7ad B 00JacTu
OKpY’)Karouiel cpeibl, IJIAHUPOBAHUE IIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, T[OHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW IesATEebHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [IJI1 PAa3BUTHS ILUBUJIM3ALUM, OBJIAJCHUE S3BIKOM
MaTE€MaTUKHM W MaTeMaTUYeCKOW KyJIbTYpOH KakK CpEICTBOM IO3HAHUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue AecTBU:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKKM MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUN, OTHOIICHUN  MEXAy TMOHATHUSAMHU, (HOPMYJIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHNS U CPABHEHHUSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U MPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKICHUSX, MPeajaratb KPUTEPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMN;

JieJIaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble ¥ OT MPOTHUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 penieHus ydyeOHOW 3ajgauu  (CpaBHHMBATh HECKOJBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Yy4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).
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Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHI KaK MCCIENI0BAaTENbCKUIT HHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEW MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00BbEKTaMH, SBICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENIFHO (POpPMYIHpPOBaTH OOOOIIEHHS W BBIBOJBI MO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBAaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BHTHE IMPOLIECCa, a TaKKe BbIABUraTh
MPEATNOJI0KEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ nundopmanmueii:

BBISBJIATH JeUUUTH MHPOPMAIMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOIIPOC U JUIsI pEUICHUS 33]1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MH(OPMALMIO PA3IUYHBIX BHUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMAIMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHHBATh HaAEKHOCTD uH(popmaun o CaMOCTOSATEIIbHO
c(OPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCaAJIbHbIC Y4eOHbIE JeHCTBUSA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeNsiMM  OOIIEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IIMCBMEHHBIX TEKCTaX, aBaTh IOSCHEHUS II0 XOAY PELICHMs 3a1ayH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIAThL CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapy>KUBaTh Pa3jM4Me€ M CXOJCTBO IMO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

MIPEACTABIATh PE3YIBTAThl PEIICHUS 33J1a4d, SKCIIEPUMEHTA, UCCIEIOBAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3ajaay
NpEe3eHTALUK U OCOOEHHOCTEN ayIuTOPUH.

PerynsiTuBHBIC YHHBepcaJbHbIe y4eOHbIe NeiCTBUSA
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Camoopranusamnus:

COCTaBJIATh IIJIaH, ITOPUTM PELIEHUS 3a/1auM, BEIOUpATh CIIOCOO pELIeHUs C
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ YYETOM HOBOW MH(OPMAIIHH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIE€UCTBHI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pelIeHHs
MaTeMaTUYECKOM 3aJauH;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PEUICHUU 33]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBmecTHasI 1eATEIBHOCTD:

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXJaTh MpoOIecC MU pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNNoOBBIX (popMax palboThl (00CYXIEeHHs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpMbl» W HWHBIE), BBINOJHATH CBOI 4YacThb pabOTBl MU
KOOPJIMHUPOBAaTh CBOM JCHCTBUSA C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIMI MPOAYKT MO KPUTEpUSM, CHOPMYINPOBAHHBIM
YYaCTHUKaMU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kjacce 0OydyarOIIMICA TOJYYUT CIICAYIOIINE
MPEIMETHBIE PE3yJIbTAaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYeCKOTr0 aHaTUu3a:

Yucsa v BBIYUCTICHUSA:

CBOOOJIHO OIEPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCIO0, OCCKOHEYHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIUOHATLHOE YHCIO, MHOXKECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl DPEIICHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MIPUMEHSITH PUOTUKEHHBIC BEIYUCIICHUS, PABUJIA OKPYTJICHUS, IPUKUIKY U
OLICHKY p€3yJIbTaTa BEIYUCICHUM;
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CBOOOJTHO OMEPUPOBATH TMOHSTHEM: CTENEHb C 1EJbIM I[OKa3aTeseM,
UCII0JIb30BaTh MOAXOAANIYI0 (hOPMY 3aIMCU IEUCTBUTEIIBHBIX YHCEIT ISl PEIICHUS
NPAKTHYECKUX 3a71a4 U MPECTaBICHUS JaHHbIX;

cBOOOIHO OIEpPUPOBATh MOHATHEM: apUPMETHUECKUN KOPEHb HATypajbHOU
CTEIICHU;

CBOOOJTHO OIIEPUPOBATH MOHATHUEM: CTETICHb C PAIMOHAIBHBIM [TOKa3aTelIeM;

CBOOOJHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

cBOOOJIHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCHHYC, TAHT€HC, KOTaHTEHC
YHICJIOBOTO apTyMEHTA;

ONEepUPOBaTh MOHATUAMH: APKCUHYC, APKKOCUHYC U apKTAaHT'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHus U HEPaBeHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U YPaBHEHUS-CIICACTBHS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh pPAa3IMYHbIE METOJbl PEIIECHUS PALUOHAIBHBIX MU JIPOOHO-
paloHaNbHBIX YpPaBHEHHUH, NPUMEHSAThH METOJ, HWHTEPBAJIOB MJIs PEIICHUSA
HEPaBEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOYJIEH ¢ MLedbMH KO3 (UUIMEHTaMH, KOPHM MHOTO4YWIeHa, HPUMEHAThH
JIeIeHMe MHOTOWJIEHAa Ha MHOTOYJIEH C OCTaTKOM, Teopemy be3y u Teopemy Buera
JUTS pEeIICHUs 3a/1aY;

CBOOOMIHO OMNEpUpOBaTh TOHATUSAMHU: CHCTEMa JIMHEHHBIX ypaBHEHUH,
MaTpulla, ONpPENeNIUTEIh MaTpHULbl 2 X 2 U €ro TEeOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOWCTBA OmpeienuTens 2 X 2 1y BBIYUCIECHUS €ro 3HA4YeHHUs,
OPUMEHATH ONPEACTUTENN M PEIICHUS CHUCTEMBbl JIMHEWHBIX ypaBHEHUH,
MOJICJTUPOBATh PEANbHBIE CUTYAIMH C TIOMOIIBIO CUCTEMBI JTMHEHHBIX ypaBHEHUH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJEIM C MOMOUIbI0 MaTpUll U OIpeAeTuTENeH,
UHTEPIIPETUPOBATH MOJYYECHHBIN pe3yNbTar;

WCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMH [UIsi TNpeoOpa3oBaHMs
BBIPAKEHU;

BBITIOJHATH MpeoOpa30BaHMs YUCIOBBIX BRIPAKEHUH, COJEPIKAIINX CTETICHU C
palroHaIbHBIM TIOKa3aTeNeM;

UCII0JIb30BaTh CBONCTBA norapupmMoB TUIS1 npeoOpa3zoBaHus
Jorapu(pMHUECKUX BBIPAKCHU;

cBOOOMHO OMEpUPOBATh TOHATHSAMHU: HPPANMOHANBHBIE, TOKA3aTENbHBIE U
JorapupMuuecKre ypaBHEHHUs, HAXOAUTh UX PEIICHHS C TTOMOIIBIO PABHOCHIIBHBIX
NEPEXO0/I0B WM OCYILECTBIISIS MPOBEPKY KOPHE;



15

IPUMEHATh OCHOBHbIE TPUTOHOMETpHUUYECKHE (OPMYJIbI JUIsl TPE0Opa3OBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOJHO ONEPUPOBATH IMOHATHUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATH HEOOXOAuMbIe (GOpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBaTh pEaJlbHblE CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIDAKEHHSI, YpPaBHEHHUS, HEPAaBEHCTBA II0 YCIOBHIO 3aJadd, MCCIEI0BATh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHkuuu U rpapuku:

cBOOO/IHO ONEpPUPOBATh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUM, KoMMO3uLMs GyHKIUH, rpaduk GyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB QyHKIINIA;

CBOOOJHO OIEPUPOBATH MOHATUSIMH: OOJACTh OMPEAEICHUS U MHOXKECTBO
3HaYeHUHN PYHKUINU, HYJIH QYHKIMH, TPOMEXKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJIHO ONEpUPOBaTh MNOHATHSIMM: UETHBIE M HEUYETHbIE (YyHKUUH,
nepuoanyYeckre (QyHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (PYHKLIMH, MAaKCUMYyMbl U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHbIIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
LENbIM [OKa3aTeiaeM, rpapuK CTENEHHOW (PYHKIMM C HATypaJbHbIM U LEJIbIM
nokasareyieM, rpauk KOpHs N-Oi cTeneHW Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJbHBIM OKa3aTeJIEM;

ONEepUpOBaTh MOHATUSMU: JIMHEHHAs, KBaJpaTUyHas WU JPOOHO-IMHEIHas
(GYHKIMH, BBITOJHATH 3JIEMEHTApPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

cBOOOIHO ONEpHUpOBaTh MOHATHSMM: IOKa3aTelbHas M Jorapudmuueckas
(GyHKUMH, WX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA ISl PEIICHUS
YPaBHEHMU;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
orpesiesieHue TPUTOHOMETPUUECKHUX (YHKIMI YNCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (GYHKOUH JUIs  HMCCIEAOBaHUS TPOLIECCOB U
3aBUCUMOCTEN MpHU PEIICHUH 3aJay U3 APYrHuX y4eOHBIX MPEIMETOB U PEabHON
YKU3HH, BBIpAXKaTh (POPMYJIAMH 3aBUCUMOCTU MEXKY BEJIMYMHAMU;

Hauaja mareMaTH4ecKOro aHaJIM3a:

cBOOOIHO ONEpUPOBATh MOHATUSAMU: apudmMeThyeckas U TeoMeTpudecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCIIOHEHIUATBHBIN pOCT, (OpMya CIIOKHBIX MPOLIEHTOB, UMETh MPECTaBICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOIPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IPUKIATHOTO
XapakTepa;
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CBOOOJTHO OIEPUPOBATH MOHATHUIMU: MTOCJIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEA0BATENPHOCTEH, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEA0BATEIBbHOCTH,
IIOHMMAaTh OCHOBBI 3apOXKJICHUS MATEMaTHYECKOTO aHaldu3a KakK aHalau3a
OECKOHEUHO MaJIbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENpPEpPbIBHbIE (PYHKIUU, TOUYKH
paspbiBa rpaduka QyHKIIUHA, aCUMOTOTHI rpaduka GyHKIUH;

CBOOOJTHO OIEPUPOBATHh TMOHATHEM: (YHKIIWS, HEMPEPhIBHAS HAa OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 33714,

CBOOOJIHO OIEpUPOBATH TMOHITUSIMH: TIepBasi M BTOpasi MPOU3BOJHbBIC
byHKIUMYU, KacaTenbHas K rpaduky GyHKIUH;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOU3BEICHUS, YACTHOIO U KOMIO3ULIUH
IBYX (DYHKITMH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (DYHKITHI;

UCIIOJIB30BaTh TE€OMETPUUECKUA W (UBUYECKUM CMBICT TPOU3BOJHOM IS
pelieHus 3a1a4.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OINEPUPOBATH  MOHSTHSAMHU: MHOXKECTBO, OIEpaluud  Haj
MHOECTBaMU;

HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JjIsl ONMCAHUS PEATbHBIX
MPOLIECCOB U SIBJIICHUM, TP PEIICHUU 3a]1a4 U3 APYTUX yUYEOHBIX MPEIMETOB;

CBOOOJTHO OIEPUPOBATH IMOHATUAMHU: OIpEACNICHHe, TEeopeMa, ypaBHEHHE-
CJIEICTBHE, CBOMCTBO MAaTEMAaTHUYECKOTO O0OBEKTA, I0KA3aTeIbCTBO, PABHOCUIILHBIE
YPaBHEHHUS U HEPABEHCTBA.

K koniy obOyuenuss B 11 kJjacce 0OydyarOIIMICAd TOJYYUT CIECAYIOIIHE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTrO aHau3ay:

Yucsa v BBIYUCTICHUSA:

CBOOOJIHO OMNEPUPOBAaTh MOHATUSAMH: HaTypajJbHOE U IEJ0€ YHUCIO,
MHOKECTBA HATypaJbHbIX U LIEJIBIX YUCEN, UCIOJIb30BaTh MPU3HAKU JEIUMOCTU
uenbix yucen, HOJl u HOK HaTypalibHBIX 4McCen 1Sl pelIeHUs 3a1a4, IPUMEHSITh
anroput™m EBkinna;

CBOOOJIHO OIEpPUPOBATh TMOHATHEM OCTaTKa MO MOJYJI0, 3aluChIBaTh
HaTypaJIbHbIE YUCJIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOJTHO OTEpUPOBATh MOHATHUAMH: KOMILJIEKCHOE YHCIO M MHOXXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEACTABIATh KOMIUICKCHBIE UYMCa B alreOpanyeckod u
TPUTOHOMETPHUUECKON (popMe, BBITIOTHATH apu(PMETHUECKUE OMepalui ¢ HUMHU U
n300paxkaTh Ha KOOPJAUHATHOM MJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:
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CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: HUPPAIMOHAJIbHBIE, MMOKa3aTeJbHbIE U
jJorapuMUYECKHE€ HEpPaBEHCTBA, HAXOJUTh MX PEIICEHUS C TMOMOUIBIO
PAaBHOCHWJIBHBIX IIEPEXOJIOB;

OCYIIECTBISATH OTOOp KOpHEH TpH PEHICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOJTHO OIEpUPOBaTh IMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATH HEOOXOAuMble (OpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATh NOHATUSMHU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH H
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIECACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH pallMOHAJIBHBIX, NPPALMOHAIBHBIX, MOKA3aTENbHBIX U
Jorapu(pMUUECKUX YpaBHEHHU U HEPABEHCTB;

permarb palOHAJIbHBIE, UppaLMOHAJIBHBIE, ITOKA3aTEIIbHBIE,
jgorapupMUyUecKue M TPUTOHOMETPUYECKHWE YpaBHEHMs] U  HEPaBEHCTBA,
COJZIeprKalllie MOYJIM U IIapaMeTpBhl;

OPUMEHATH TpaduyecKue METOIbI JUIsl PELICHUS] YPaBHEHUM U HEPaBEHCTB, a
TaKXKe 3aJ1a4d ¢ IapaMeTpaMy;

MOJICJIMPOBATh peajbHbIE CUTyallMd Ha S3bIKE aureOpbl, COCTaBIATH
BBIDAKCHUSI, YPABHEHUWS, HEPABEHCTBA M MX CHCTEMBI II0 YCJIOBHUIO 3a/1ayH,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJENIN C HCIIOJIb30BAHUEM ammapara anreopsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN PE3yJIbTaT.

DOyHkuuu U rpapuku:

CTpOUTh TpadUKU KOMMO3UIMK (PYHKIUHA C MOMOILIBIO 3JIEMEHTApPHOIO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTh TIEOMETpUYECKHEe 00pa3bl ypaBHEHHMM U  HEpaBeHCTB Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaQUKA TPUTOHOMETPHUUECKHUX
dynxmi;

OPUMEHATh (QYHKIUM Ui MOJECIHUPOBAHMS U HCCIENOBAaHUS pEalIbHbIX
IIPOLIECCOB.

Hauyana MaTeMaTH4eCcKOro aHajamsa:

UCIT0JIB30BaTh MPOU3BOJHYIO JIJISl UCCIEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOoJbllIee U HAaMMEHbIIee 3HaAUCHUSI (PYHKIIMM HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJIB30BaTh MNPOWU3BOAHYIO I HAXOXKACHUS HAWIIY4dlIEro pEUICHUs B
NPUKIAIHBIX, B TOM YHUCJIE€ COLUMAJIbHO-JKOHOMHYECKHX, 3aJadax, I
OTNpENENICHUs] CKOPOCTH W YCKOpPEHHUsS Ipolecca, 3aJaHHOro (QopMysol WiH
rpadukom;
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CBOOOJHO OMNEpPUPOBATh MOHATHAMHU: IepBooOpasHas, OmNpeAeIEHHbIH
UHTETpaj, HaXOIUTh MNEPBOOOpPA3HbIC AJIEMEHTAPHBIX (YHKIMA U BBIYHCIATDH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOAMTD IJIOIIAN TIOCKUX (GUTYP U 0OBEMBI TE ¢ TOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIHPOBAHUU Ha TpHUMEpe
cocTaByieHus U depeHInalIbHBIX YPaBHEHUI;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COLHUATbHO-DKOHOMUYECKOTO H
(u3M4ecKoro xapakrepa, CpeJcTBaMiU MaTEMaTHUECKOr0 aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanyectBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Kontpoabubie IIpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
MHOXecTBO J1eHICTBUTENIBHBIX YHCEIL.
1 MHoOrouseHsl. PauHOHaanHeu ypaBHEHUS U 24 1 1 POII
HepaBeHCTBa. CUCTEMbI IMHEMHBIX
YpaBHEHUU
5 Oynkuuu U rpadpuku. CreneHHas GyHKIHS C 12 1 1 POII
LIEJIBIM [TOKa3aTeIeM
3 ApudmeTrueckuil KOpeHb N-Oi CTENEHHU. 15 1 1 POIL
HppaumonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1 1 POII
YpaBHEHHS
5 Jlorapudpmuueckas pyHKIUS. 18 1 1 POII
Jlorapudmuueckue ypaBHEHUS
6 Tpuronomerpuveckne BRIpaKEHUS U 2 1 ) POII
YpaBHEHHS
7 ITocnenoBarenbHOCTH U MPOTPECCUH 10 POII
8 HenpepriBabie pynkuu. [IponsBoanas 20 PoOII
IT , 0000 ,
9 OBTOPGHI/IC 00o011eHue, cucTeMaTH3anus 5 ) 0 POII
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 8
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11 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kontpoabusbie IIpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 I/ICCJ'Ie,HOBaHI:Ie GYHKIUH C TOMOIIBIO 29 1 5 POII
MIPOU3BOTHOM
2 [lepBooOpasHas 1 UHTETPAT 12 1 1 POIII
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 1 1 POII
Tpuronomerpuyeckue HepaBeHCTBA
4 UppanmonanbHeie, mokazaTeabHbIC U 24 1 9 POII
norapuMUUEcKre HEPaBEHCTBA
5) KomriekcHeie yncna 10 0 PoII
6 HarypanbHble u nensie yucna 10 1 POII
CucTeMBbl palroHATBHBIX, HPPAMUOHATBEHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1 0 PoII
YpaBHEHUU
8 3aza4yu ¢ napaMmeTpamu 16 1 0 POII
9 HOBTOPeHI/Ie, 000011IeHHEe, CUCTEMATH3AIUS 16 5 0 POII
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 7
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HOYPOYHOE IINTAHUPOBAHHUE

21

10 KJIACC
Koau4decTBo 4acoB DJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcbl
MHokecTBO, OIepaluy HaJl MHOKECTBAMU
1 Ll 8 patuH Han 1 0 0 POII
U UX CBOMCTBA
2 Huarpammsl Ditnepa-Benna 1 0 0 POIII
[TpumeHeHne TEOPETUKO-MHOKECTBEHHOTO
3 P P 1 0 0 POII
amnmapara JJisl pelieHus 3a1a4
PammonansHbie uncina. OOBIKHOBEHHEIE U
4 JIeCATUYHbIE JPOOU, MPOLIEHTHI, 1 0 0 POIII
OeCKOHEYHBIE TIEPUOANYECKHUE JPOOH
Pammmonansabie yncia. OOBIKHOBEHHEBIE U
5 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1 0 0 POIII
OeCKOHEYHBIE TIEPUOANYECKHUE JPOOH
ITpumenenue qpoOeii U MPOIEHTOB I
6 P P pott 1 0 0 POIII
petieHus MPUKIAIHBIX 33124
ITpumenenne npoOeii ¥ IPOLIEHTOB IS
7 P AP pott s 1 0 0 PRI
pelIeHs TPUKIaJAHbIX 3a7a4
elicTBUTEIbHEIE YHciia. PanioHalbHbIE U
8 A 1 0 0 POII
MppALMOHATIbHBIE YHCIIa
Apudmernueckue orneparmnm ¢
9 pucp pall 1 0 0 POIII
NEUCTBUTEILHBIMHI YN CIIAMU
Monayie 1eicTBUTENBHOTO YHCIIa U €T0
10 AYJIb I 1 0 0 POIII

CBOMCTBA
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11

[IpubnnxEHHBIE BBIYUCIICHUS, TIPaBUIIa
OKpYIJICHUS, IIPUKUKA U OLICHKA
pe3yJibTaTa BEIYMCIECHUN

POIII

12

13

14

OCHOBHBIC METOIbI PEIICHHS 1IEJIbIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METOIbI PEIICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

OCHOBHBIE METOIbI PEILICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

POIII

POIII

POIII

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOTOUYJIEHa HA MHOTOUJIEH C
ocratkoM. Teopema besy

POII

16

17

MHorouseHsb! ¢ 1eabIMU KO3 PUITMeHTaMHU.
Teopema Buera

Pemenue cucreM JIMHENHBIX ypaBHEHUN

POII

POIII

18

19

20

Pemrenne cucreM TMHENHBIX YpaBHEHUI

Marpuiia cucTeMsl JINHEWHBIX YPAaBHEHUM.
Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKHI CMBICIT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKUN CMBICI M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

POIII

POIII

POIII

21

[IpuMeHeHne onpeaeanTeNs I PEIICHUs
CUCTEMBI JINHEWHBIX YPAaBHEHUI

POIII
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22

23

24

Pemenue npuknaaHbIX 3a1a4 ¢ TOMOIIbIO
CHUCTEMBI JINHEWHBIX YPABHEHUI
Penienne nmpukinaaHbIX 3a7a4 ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
KonTtponshas pabora: "PanmonanbHbie

ypaBHEHMsI U HepaBeHCTBA. CUCTEMBI
JMHENUHBIX ypaBHEHUN"

POIII

POIII

POIII

25

OyHKIMS, CITOCOOBI 3a1aHus () YHKITUH.

Bsaunmuo obparnbie pynkiun. Kommosumms

byHKIMi

POIII

26

27

28

I'paduk dpyHkumu. DnemMeHTapHbIe
npeoOpa3oBanus rpapukoB GyHKIHUN

OO6nacTp onpeneneHuss 1 MHOKECTBO
3HayeHud pynkuuu. Hynu pyHkuumm.
IIpoMeKyTKH 3HAK ITIOCTOSTHCTBA

UYErHble 1 HEUETHBIE PYHKITUH.
[Tepuonuueckue GpyHkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

POIII

POIII

POIII

29

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
HauOospliiiee 1 HanMeHbIIIee 3HAUCHNE
(GYHKIIMHM Ha IPOMEXKYTKE

POl

30

31

Jluneiinas, kBagpaTudHas U JpOOHO-
TuHeHas GyHKuun

DeMeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHHE TPAPHUKOB ITUX PYHKLIUH

POl

POIII

32

DJIeMEHTapHOE UCCIIEIOBAHUE U
MOCTpoeHre TPaPUKOB ATUX PYHKITUN

POIII

33

Crenens ¢ OCJIBIM ITIOKAa3aTCIICM. bunom

POIII
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Hrrotona

CreneHn ¢ LIETBIM ITOKa3aTeleM. buaom

34 PolI
Hprotona
CrenenHasi QyHKIUS C HATYpaTbHBIM U

35 LEJIbIM TToKa3aresieM. E€ cBoiicTBa 1 PolI
rpadguk

36 KonTponpHas padora: "CreneHHas PO
¢dbyukmus. E€ croiictBa 1 rpaduk”
ApudMeTrndecKuii KOpeHb HaTypaabHOU

37 P op P POIII
CTEIEHU U €ro CBOKMCTBA
Apudmerndeckuit KOpeHb HATypaIbHOMN

38 P op P POIII
CTEIEHU U €ro CBOKMCTBA
[IpeoOpazoBaHust YHCIOBBIX BBIPAKEHUN

39 peodp P : POIII
COJIEpXKAIINX CTETIEHU U KOPHU
[TpeoOpa3oBaHUs YHCIOBBIX BBIPAKECHHIA

40 peobp P ’ POIII
COJIepXKalINX CTETIEHU U KOPHU
[IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUN

41 peodp P ’ POIII
COJIepXAaIINX CTETIEHU U KOPHU
HppaunonaneHble ypaBHeHNs. OCHOBHBIE

42 METO/IbI PELIEHUS UPPALMOHAIBHBIX POl
ypaBHEHUU
Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE

43 METO/bI PELICHUS UPPALMOHAIBHBIX POIII
ypaBHEHUU
Uppanmonanbusie ypaBHeHs1. OCHOBHBIE

44 METO/bI PEIICHUS UPPALMOHAIBHBIX POIII
ypaBHEHUI

45 PaBHOCHIIbHBIE TIEPEXOBI B PEIICHUH POII




25

UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIEHEIC MEPEXO0bl B pCICHUHA

46 - POII
UpPpALMOHATILHBIX YPABHEHHM
PaBHOCHIIBHBIE TTEPEXO/IbI B pELICHUU

47 P P POIII
UPPALMOHATBHBIX YpaBHEHUN
PaBHOCHIIBHBIE TTEPEXO/IbI B pELICHUU

48 P P POIII
HUPPALMOHATILHBIX YpaBHEHUN
CaoticTBa U rpaduK KOpHsI N-Oi CTENeHH

49 KaK (YHKIIMH OOpaTHOW CTETIEHH C POl
HATypaJIbHBIM IOKa3aTeleM
CgoiicTBa u rpaduk KOpHS N-0ii cTeneHn

50 KaK (yHKIIMH OOpaTHOW CTETICHH C POl
HATypaJIbHBIM MOKa3aTeleM
KonTponsHas pabora: "CBoiicTBa u rpaduk

ol KOpHs N-o¥ crenenu. MppannoHansHbie POIII
ypaBHeHUA"
CreneHs C palluOHAIBHBIM MTOKa3aTeIeM U

52 Tenenh ¢ p POIII
e€ cBolicTBa
CreneHsb ¢ pallMOHAIBHBIM MOKa3aTeIeM U

53 Jenenb e p POIII
e€ cBOlicTBa
CreneHs ¢ palluOHATIBHBIM ITOKa3aTeIeM 1

o4 . P POII
e€ cBolicTBa
IToka3arenpHast KIusl, €€ CBOMCTBA U

55 ymiias, POILI
rpadux
Ucnonb3oBanue rpaduka GyHKINUN TS

56 . POII
pelIeHus ypaBHEHUH
Hcnons3oBanue rpaduka KLU JUIS

57 pacuia dyH POIII

pellIeHNs] YpaBHEHUI
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[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

58 METO/Ibl PEIICHUS] TOKA3aTeIbHbIX 1 0 0 PolI
ypaBHEHU I
[Toka3arenbHble ypaBHeHMs. OCHOBHBIE

59 METO/Ibl PEIICHUS] TOKA3aTeIbHbIX 1 0 0 PolI
ypaBHEHU I
[Toka3arenbHble ypaBHeHMs. OCHOBHBIE

60 METO/Ibl PEIICHHSI ITOKA3aTeIbHbIX 1 0 1 POII
ypaBHEHUH

61 KoHntpoinbhas padora: "[lokazarenpHas 1 1 0 POII
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudwm yucia. CBoiicTBa torapugma 1 0 0 POII

63 Jlorapudm umncna. CoiicTBa jgorapudpma 1 0 0 POIII

64 Jlorapudwm gucia. CBoiicTBa Jlorapugma 1 0 0 POII

65 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1 0 0 POIII

66 JlecsiTuuHble U HaTypaJibHbIE JIOTapU(PMBI 1 0 0 POIII

67 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAIINX 1 0 0 POII
J0rapuQmbl

68 [IpeoOpazoBanue BEIpaKEHUA, COACPIKALIMX 1 0 0 POII
JorapupMbl

69 [TpeoOpa3oBanue BRIpAKESHHUN, COACPIKAIIIIX 1 0 1 PII
sorapudmbl

70 Jlorapugmuueckas pyHKIus, €€ CBOUCTBA U 1 0 0 POII
rpadux

7 Jlorapudmuueckas pyHKuUA, €€ CBOWCTBA U 1 0 0 POII
rpaduk

72 Hcnonb3oBanue rpaduka GyHKIIUN AJIs 1 0 0 PO
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peueHus ypaBHEHU I

Hcnons3oBanue rpadpuka QyHKIUU A5

73 . POIII
pelLeHNs ypaBHEHUH
Jlorapugmuueckue ypaBHeHus. OCHOBHBIE

74 METO/BI peIIeHUs Torapu(HMUIECKUX POIII
ypaBHEHUH
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

75 METOBI pEIICHUS JToTapu(HPMUIECKUX POIII
ypaBHEHUI
Jlorapugmuueckue ypaBHeHusl. OCHOBHbIE

76 METO/BI pEIICHUS JIoTapu(HPMUIECKUX POII
ypaBHEHUI
PaBHOCHIIBHBIE TEPEXO/IBI B PEIICHUN

77 . POIII
Jorapu(pMHUUECKUX ypaBHEHUH
PaBHOCUIIBHBIE TIEPEXO/IBI B PELLICHUT

78 P pe POIII
Jorapu(pMUUECKUX ypaBHEHHM

79 KonTponsHas pabora: "Jlorapudpmuueckas P3II
¢yukus. Jlorapupmuueckue ypaBHeHus"
CuHyC, KOCHHYC, TAHT€HC U KOTaHT€HC

80 ye, KOCHIYE, POIII
YHCIOBOTO apryMeHTa
CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC

81 ye, KOCHHYE, POIII
YHCIIOBOTO apryMeHTa
ApPKCHHYC, apKKOCUHYC ¥ apKTaHT€HC

82 PIECHIYE, AP yenap POIII
YHCIIOBOTO apryMeHTa
ApPKCHHYC, apKKOCHHYC U apKTaHT€HC

83 PIECHHYE, &b yenap POIII
YHMCJIOBOT'O apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb

84 P P PYAHOCTE, POIII

orpezesieHue TPUTOHOMETPUUECKHIX
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(GyHKIUI YUCIOBOTO apryMeHTa

TpuronomeTrpuyeckas OKpyKHOCTb,

85 OTpeieJICHUE TPUTOHOMETPHUUECKHUX 1 0 0 PoOII
(GYHKIIMH YUCIIOBOTO apryMEHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 0 0 POIII

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 0 0 POIII

88 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1 0 0 POl

89 OCHOBHBIEC TPUTOHOMETPUYECKHE (POPMYITBI 1 0 1 POIII

90 Hp606pa30138.HI/Ie TPUTOHOMETPHYECKHIX 1 0 0 PAII
BBIpOKECHU I

01 Hpeo6pa3033aHHe TPUTOHOMETPUUECKHUX 1 0 0 POII
BBIPKCHUI

92 Hpeo6pa3ouBaHHe TPUTOHOMETPHYECKHUX 1 0 0 POII
BBIPKCHUI

03 Hp606p2130338.HI/Ie TPUTOHOMETPHYECKHUX 1 0 0 POII
BBIpXEHUI

94 Pemienne TpuroHOMeTpUYECKUX YpaBHEHUM 1 0 0 PoII

95 Pemienne TpuroHoMeTpUUECKUX YpaBHEHUN 1 0 0 PolI

96 Pemienne TpuroHOMETpUYECKUX YpaBHEHUN 1 0 0 PO

97 Pemienne TpuroHoMeTpUUECKUX YpaBHEHUM 1 0 0 PolI

98 Pemenune TpuroHoMeTpuUeCcKUX ypaBHEHUI 1 0 0 POII

99 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1 0 1 POIII

100 Pemenune TpuroHoMeTpuUeCcKUX ypaBHEHUI 1 0 0 POII
KonTponbhas pabota:

101 "TpUroHOMETpHYECKUE BBIPAKECHUS U 1 1 0 PO
TPUTOHOMETPUYECKHE YpaBHEHUS"

102 ITocnenoBarenbHOCTH, CIIOCOOBI 3aJaHHUS 1 0 0 POIII
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rnocienoBareiibHocTel. Meton
MaTeMaTUYECKON MHIYKLINU

MOHOTOHHEIE U OIrpaHUYCHHBIC

103 MoCJIeI0OBaTeILHOCTH. MIcTOpus aHanu3a POII
OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccus PoOII

105 I'eomeTpuueckas mporpeccust POIII
BeckoHeyHO yOBIBArONIasi reoOMETpUYECKas

106 Y - P POII
porpeccust
CymMa OeckOHEYHO yOBIBaIOIIEH

107 Y O Y . POII
TEOMETPHYECKOHN MPOTPECCHH
JIMHEWHBII U YKCIOHEHIINATIbHBIA POCT.

108 i P POII
Yucno e. DopMyra CIOKHBIX MPOLUEHTOB
JInHeHBINA 1 SKCIOHEHIINAILHBII POCT.

109 t P POIII
Yucno e. Dopmyrna CI0KHBIX TPOIEHTOB
Hcnonp3oBanue Mporpeccuu Ui PEeUIeHUs

110 porp AP PRI
PEABHBIX 3a/1a4 MPUKIIAJHOTO XapaKkTepa
KourponsHas pabora:

111 -OHTP P . POIII

[TocnenoBaTenbHOCTH U IPOTPECCUH

112 HenpepbiBHbIE QYHKIINU U UX CBOICTBA POIII
Touka pa3peiBa. AcUMOTOTEI I'padUKOB

113 pasp rpad POII
byHKIMMA
CBoiicTBa KIIMHA HETIPEPLIBHBIX HA

114 Pymr pep PRI
OTpe3Ke
CaoiicTBa KUK HENIPEPHIBHBIX HA

115 Pynru pep PRI
OTpEe3Ke

116 MeToa UHTEpPBAJIOB JJIS PEIICHUS POIII
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HEPABEHCTB

MGTOI[ HHTCPBAJIOB JJIA pEIICHUS

117 POII
HEPaBEHCTB
Metoa nHTEPBAJIOB JJISL PEIICHUS

118 AL TP AP PRI
HEPABCHCTB
IIpuMenenue cBOMCTB HENIPEPHIBHBIX

119 puMeHe pep POII
GYHKIUH U1 pereHus 3a1a4
[IpuMeHeHne CBOIICTB HEIIPEPBIBHBIX

120 PHMEHE Pep PO
byHKIMH 15 perenust 3a1a4

121 [TepBas u BTOpasi MpOW3BOAHBIC (PYHKIIHH POIII
OmnpeaeneHue, reOMETPUIECKUH CMBICT

122 PEACIIEHHE P PO
MIPOM3BOTHOM
Omnpenenenne, GU3NIECKUNA CMBICT

123 penenene, ¢ PO
MIPOU3BOTHON
VYpaBHeHHUE KacaTeabHOU K Ipaduk

124 P paduicy PRI
byHKIUM
YpaBHeHne kacaTeJabHOU K rpaduk

125 P paduky PO
byHKIIUHN

126 [Ipou3sBoaHbIE AIIEeMEHTAPHBIX (DYHKIIUN POIII

127 [Tpou3BoHBIE JI€MEHTAPHBIX (PYHKINN POl
IIpousBoaHast CyMMBI, IPOU3BEICHN,

128 POMSBOAHAA Cy POHSBEACE PO
YaCTHOTO M KOMITO3UIIUU (DYHKITUI
[IpousBoaHAs CYMMBL, IIPOU3BEICHMUS

129 p pi\ YMMEBI, IIp gl i 5 POIII
YaCTHOTO ¥ KOMITO3HMIIMH (DYHKITHH
IIpousBoaHast CyMMBI, IPOU3BEICHN,

130 POHSBOAHAA €y POHSBEACE PRI
YaCTHOTO ¥ KOMIIO3UIIUU (DYHKITHI

131 KonTtponsnas padora: "[IponszBoanas” POIII
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[ToBTOpeHnue, 06001IeHNE, CHCTEMATH3aIUS

132 o | 1 0 POII
3HaHUM: "YpaBHEHUA

133 HOBTOPC'I:II/IG, 06061_‘1‘16HI/IG, CHCTEMAaTH3alHs 1 0 POII
3HaHui: "OyHKIIUU

134 Wrorosas KoHTpOJbHAS paboTa POIII

135 Hrorosast KoHTpoOJIbHAS paboTa 1 1 POII

136 HOBTOPGHI/IG, 000011eHHEe, CHCTEMATH3aIIH 1 0 POII
3HAHHUH

OBUIEE KOJIMYECTBO YACOB I10
- 136 10

[NPOT'PAMME
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11 KJIACC
KosmyecTBo yacoB DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue fl[3yqemm :)Iﬁl?aiosaTeanble
padoThI padoThI pecypes:
[IpumMeHeHHe TpoU3BOIHOM K
1 UCCIeIOBaHMIO (PYHKIIMH Ha 1 0 0 POII
MOHOTOHHOCTb U SKCTPEMYMBI
[IpuMeHeHne Npon3BOHOM K
2 UCCIIeIOBAaHHIO (PYHKIMIA Ha 1 0 0 POIII
MOHOTOHHOCTb U SKCTPEMYMBI
[IpuMeHeHne Mpon3BOJHOM K
3 WCCIICIOBAHMIO (DYHKIIMI Ha 1 0 0 POII
MOHOTOHHOCTB M SKCTPEMYMBI
IIpuMeHeHne MpOU3BOJHON K
4 UCCcleIoBaHUI0 (PYHKIMHA Ha 1 0 0 POIII
MOHOTOHHOCTB M SKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
5 UCCIIeIOBaHUIO (PYHKIMHA Ha 1 0 0 POIII
MOHOTOHHOCTb U SKCTPEMYMBI
[IpuMeHeHne Mpou3BOHOM K
6 UCCIIeIOBaHUIO (PYHKIMHA Ha 1 0 1 POIII
MOHOTOHHOCTb U SKCTPEMYMBI
Haxoxnaenue HaubobI1ero u
7 HaMMEHBIIETO 3HAUEHUs HEeNPEePbIBHOMN 1 0 0 POII
(GyHKIIMHM Ha OTpE3Ke
8 Haxoxxnenne HanOobIIero u 1 0 0 POIII
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10

HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GbyHKIMN Ha OTpE3Ke

Haxoxnenune HanOombIIero u
HaMMEHBIIETO 3HAUYCHHS HETIPEPHIBHOM
(GbyHKINU Ha OTpE3Ke

Haxoxnenune HanOombIIero u
HaMMEHBIIETO 3HAUYCHHS HETTPEPBIBHOM
(bYHKIIMH Ha OTpe3Ke

POIII

POIII

11

Haxoxneaue HauOoJIbILIEro U
HAaUMEHBIIIET0 3HAUYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

POIII

12

Haxoxnenue HanOOJIBIIErO U
HAaUMEHBIIETO 3HAYCHUS HETPEPBHIBHON
(GyHKIIMM Ha OTpe3Ke

POIII

13

14

15

[Ipumenenne nponu3BOIHOM IS
HAXOXJCHUS HAUJTY4IIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne npou3BOIHOM IS
HAaXO0XJICHUS HAaUJTY4IlIEero pelieHus B
MPUKIAAHBIX 3a7a4ax

[Tpumenenne npou3BOTHOM IS
onpeIelIeHUs] CKOPOCTU U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIION UITH
rpaduKom

POIII

POIII

POIII

16

[Ipumenenne npou3BOTHOM IS
onpeIelIeHUs] CKOPOCTU U YCKOPEHUS
mpolecca, 3a1aHHOTO POPMYIIO UITN
rpaduKom

POIII
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17 Kommosurus ¢hyHKImit POIII

18 Kommnosumus hyHkmmii POII

19 Kommosurus ¢hyHKImit POIII
T'eoMmeTpuueckue oOpa3sl ypaBHEHUI HA

20 PHHACCKHE ODPashl yp PRI
KOOPJAMHATHOM TIJIOCKOCTH
T'eomeTpuueckue 0Opa3sl YpaBHEHM HA

21 PHHCCKHE 0Dpasbl yp POIII
KOOPJMHATHOMN TIJIOCKOCTH
KonrponsHaas padora: "Hccnenosanue

22 TPOTRHAT P AoBane POIII
(GYHKINH C TOMOMIBIO TPOU3BOIHOM
IIepBooOpa3Has, OCHOBHOE CBOMCTBO

23 PEOODP POII
epBOOOPa3HBIX
IlepBooOpa3HbIE dIIEMEHTAPHBIX KIIUHA.

24 PBOOOD PHBIX QYHKIL POII
[IpaBuia HaX0XA€HUS IEPBOOOPAZHBIX
IlepBooOpa3HbIE dIIEMEHTAPHBIX KIIAH.

25 pBOODP PHBIX (YHKIL PO
[TpaBwita HaX0XICHUS TIEPBOOOPA3HBIX
Hurerpan. I 'eomeTprnuecKkuii CMBICIT

26 P P POIII
WHTErpana
Brruncnenue onpenenéHHOro HHTErpaia

27 pest > P PRI
o ¢opmyne HeroTona-JleiiOuuna
Brruuciieaue onpeaeiEHHOro HHTeErpaia

28 pel ) P POIII
o gopmysne HoroTona-JleliOnuna
I[TpuMeHeHue uaTErpana I HaX0XKICHUS

29 P ! pana i A PRI
IoIaiel TUIOCKUX (PUTYp
I[IpuMeHeHne UHTErpaia Uil HAX0XKICHUS

30 pu rpasa i s POIII
00BEMOB reOMETPUUECKHX TEJ
IIpumeps! pemennii nuddepeHIInaIbHBIX

31 pHUMepsI p nuddepeHr PO

ypaBHEHUU
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[Tpumeps! pemennii qudQepeHIraIbHbIX

32 . POIII
ypaBHEHHH
MaremMaTHueCcKoe MOJICIIUPOBAHHE

33 peaTbHBIX MPOIIECCOB C MTOMOIIBIO PoOII
mudQepeHIranbHbIX ypaBHEHUH
KonTponbnas pabora: "[lepoobpasnas u

34 TPOIBHALD PBOCBP POIII
UHTETpal
Tpuronomerpuueckue KIIAU, UX

35 PETOHONETP by POIII
CBOWCTBA U TpapuKu
Tpuronomerpuieckue GyHKIUH, UX

36 - P by POIII
CBOWCTBA U TpapuKu
Tpuronomerpuieckue GyHKIUHU, UX

37 - P by POIII
CBOWCTBA U TpapuKu
Tpuronomerpuveckne KIIAU, UX

38 PrTOHONMETP by POIIT
CBOMCTBA U rpaduKu
Tpuronomerpuueckue GyHKIUH, UX

39 - P by POIII
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUH C IIOMOILBIO POIII
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

41 YPaBHEHUH C TOMOILBIO POl
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

42 YpaBHEHUH C TIOMOIIbIO POII
TPUTOHOMETPHYECKOW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

43 P KOPHEH TP P POIII

YPaBHEHUH C TIOMOLIBIO
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TPUTOHOMETPUUECKON OKPY’KHOCTH

Pemenne TPUT'OHOMETPHUYCCKUX

44 PoOII
HEpPaBEHCTB
Perienue TpUroHOMETpHUECKUX

45 POIII
HEPaBEHCTB
Perienue TpUroHOMETpHUUECKUX

46 POIII
HEPaBEHCTB
Pemenne TpuroHoMeTprUUECKUX

47 POIII
HEpPaBEHCTB
Konrponsnas padora: "['paduku

48 TPUTOHOMETPHUYECKUX (QYHKIIUH. POIII
Tpuronomerpuueckue HepaBeHCTBA"
OCHOBHBIE METOJIbI PETICHUS

49 POIII
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PEeILICHUS

50 POIII
MOKa3aTeJIbHBIX HEPABEHCTB
OCHOBHBIE METO/IBI PETICHUS

51 POIII
MOKa3aTeJIbHbIX HEPABEHCTB
OCHOBHBIE METOJIBI PETICHUS

52 POIII
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PEeILICHUS

53 POIII
Jorapu(pMHUUECKUX HEPABEHCTB
OCHOBHBIE METOJIBI PETICHUS

54 POIII
Jorapu(pMHUUECKUX HEPABEHCTB
OCHOBHBIE METOJIBI PETICHUS

55 POII
Jorapu()MUYECKIX HEPABEHCTB

56 OCHOBHBIE METOABI PELLIEHUS POII
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57

norapuMIUYECKUX HEPABEHCTB

OcCHOBHEBIE MCTOJbI pCHICHUS
HppaliOHAJIbHBIX HCPABECHCTB

POIII

58

OcHoBHBIC MCTOJbI PCHICHUSA
HppaluOHAJIbHBIX HCPABCHCTB

POIII

59

60

OcHoBHBIC MCTOJbI pCHICHUS
HppaluOHAJIbHBIX HCPABCHCTB

OCHOBHEBIE MCTO/bI PCIICHHA
HppalliOHAJIbHBIX HCPABCHCTB

POIII

POIII

61

I'paduueckue METObI PELICHNUS
HMPPALMOHAIIBHBIX YPABHEHUN

POIII

62

63

I'paduueckue MeTo bl peLIeHus
UppalMOHATIbHBIX YpaBHEHUI
I'paduueckue MeTo bl peleHus
[IOKA3aTeIbHBIX YPABHEHUM

POII

POIII

64

I'paduueckue MeToabI pelICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

POIII

65

66

I'padmyeckue MeToAbl perieHus
Jorapu(PMUYECKUX YpaBHEHUN
I'padmyeckue MeToabI perieHus
norapuMHUYECKUX HEPABEHCTB

POII

POIII

67

I'paduueckne MeTobI pEIICHHS
Jorapu(MHUIECKUX HEPABEHCTB

POl

68

I'paduueckue MeTOIbI peLIeHUs

MOKa3aTeIbHBIX U JorapupMUuecKux

ypaBHEHUU

POl

69

I'padmyeckue MeToAbI perieHUs

POIII
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70

71

MOKa3aTeIbHBIX U JIOTapu(YMUIECKUX
YpaBHEHUU

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JorapupMuIecKux
HEPaBEHCTB

I'padmueckue MeToabl pemeHus

IIOKAa3aTCJIIbHBIX U J'IOl"apI/Iq)MI/I‘ICCKI/IX
HCPABCHCTB

POIII

POIII

72

KonTponbhas padora: "UppannonanbHele,

MOKa3aTeabHbIe U JIoTapu(MuuecKue
HepaBeHCTBA"

POIII

73

KommiekcHpie uncna. Anredpandeckas u
TPUTOHOMETpHUECcKast (OpMbI 3arucu
KOMIUIEKCHOT'O YHCIIa

POIII

74

75

KommnnekcHble uncna. Anrebpandeckas u
TPUTOHOMETpHUEcKast (popMbI 3arucu
KOMIIJIEKCHOTO YUCIIa

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YU CJIaMU

POIII

POIII

76

Apudmerrueckue ornepaum ¢
KOMIIJIEKCHBIMHU YU CJIaMU

POl

77

78

N3o0pakeHne KOMIUJIEKCHBIX Ynces Ha
KOOPJMHATHOM TIOCKOCTH

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHUCCJI Ha
KOOpI[HHaTHOﬁ IIIIOCKOCTH

POl

POIII

79

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

POIII

80

®opmyna Myaspa. Kopau n-oit ctenenu

POIII




39

13 KOMIIUICKCHOI'O 4HCJjia

HpI/IMeHCHI/Ie KOMIIJICKCHBIX YHUCCJI OJId

81 perieHust GU3NIECKUX U TEOMETPHUIESCKUX PoOII
3a1a4
KourpoabHas padora: "KoMmmaekcHbie

82 P P PAILLI
qHCia

83 HarypanbHble u 1epie uncia POII

84 HarypanbHble u niensle yucna POII
I[IpuMeHeHNe IPU3HAKOB IEIMMOCTH

85 P P POII
LIEJIBIX YHCEN
I[IpuMmeHnenne NPU3HAKOB JEIMMOCTH

86 P P PO
LIETBIX YHACET

87 [TpuMmeHeHne MPU3HAKOB AETUMOCTH POII
nenbix yucen: HOJl u HOK

88 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH POII
nensix yucen: HOJl u HOK
[IpuMeHeHNEe IPU3HAKOB IETMMOCTH

89 P P PO
LEJBIX YUCEIN: OCTATKH 110 MOIYJIIO
[IpuMeHeHne IPU3HAKOB IETMMOCTH

90 P P PO
LETBIX YUCEI: OCTATKH [0 MOIYJIIO
[TpuMeHEeHHEe TPU3HAKOB JISTUMOCTH

91 LEJIBIX YKCeN: anroput™ EBknuaa mis POIII
pelIeHUs 3a/1a9 B IEJIBIX YHCIax
KonTtponsHag pabora: "Teopus Heabix

92 P P P POIII
qUCeNn
CucreMa 1 COBOKYIIHOCTHh YPaBHEHHUH.

03 y P POII

PaBHOCHIBHBIE CHCTEMBI U CHCTEMBI-
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94

95

CICOCTBUA

CucreMa 1 COBOKYITHOCTb YPaBHEHUU.
PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS

OcHoBHBIC MCTOJbI pCHICHUA CUCTCM U

COBOKYITHOCTEH pallMOHAIbHBIX YpaBHEHUN

POIII

POIII

96

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEN MPpPALMOHATIbHBIX
YpaBHEHUU

POIII

97

98

99

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHbBIX
YpaBHEHUU

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEMH ITOKa3aTEIbHbIX
ypaBHEHUH

OcHOBHBIE MCTO/IbI pCHICHUA CUCTEM U

COBOKYIIHOCTEH JIorapu(MU4eCcKux
ypaBHEHUH

POII

POIII

POIII

100

OcHOBHBIE MCTO/IbI pCHICHUA CUCTEM U
COBOKYITHOCTEH Jorapu(pMUIecKux
YpaBHEHUI

POl

101

[IpuMeHeHne cucTeM K pEeIEHUIO
MaTeMaTHYeCKHUX 3a/1a4 U 33]1a4 U3
pa3IMYHbIX 00JacTei HayKH U pealbHOMN
YKU3HH, HHTEPIIPETALUS TOJTYYEHHBIX
pe3yiabTaToB

POl

102

[IpumeHeHne CUCTEM K PEIICHUIO
MaTeMaTHYeCKUX 3ajad U 3a7a4 u3

POIII
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pa3nuyHbIX 001acTeil HAYKH U peabHOM
KU3HU, HHTEPIIPETALUs II0JY4YEHHBIX
pE3yJIbTaTOB

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

103 pa3IUYHBIX 00JaCTeH HAyKH U peaIbHOMN POII
KU3HU, HHTEPIPETAIUS TIOTYICHHBIX
pe3yIbTaToB
KonTponbnas pabota: "Cucrembl

aIMOHATILHBIX, UPPANMOHATBEHBIX

104 P > PP POIII
MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHHH"

105 PanmonanbHbIe ypaBHEHHUs ¢ TapaMeTpaMu POIII
PanvoHaneHbIE HEPABEHCTBA C

106 P POIII
napameTpamu

107 PanvoHaneHbIE CUCTEMBI € ITapaMeTpaMu POIII
WppatmonansHble ypaBHEHUS

108 PP P ’ POIII
HEpaBEHCTBA C TapaMeTpamMu
HppanunoHalibHbIE CUCTEMBI C

109 PP POIII
napamMeTpamu
[TokazarenpHbIC ypaBHEHUS, HEPABEHCTBA C

110 P > HEP POIII
napamMeTpamu

111 IlokazareabHbIE CUCTEMBI C TApaMeTpaMu POIII
JlorapupmMuueckre ypaBHEHUS

112 p¢ P ’ POIII
HEpaBEHCTBA C TTapaMeTpaMu
JlorapupmMmuueckne CUCTEMBI C

113 pi POIII
napameTpamu

114 TpuronomeTpuueckre ypaBHEHHUSI C PO
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115

napameTpamu

TpuronomeTrpruyeckue HepaBeHCTBA C
napameTpamu

POIII

116

TpUroHomMeTpu4eCcKue CUCTEMBI C
rapameTpamu

POIII

117

[ToctpoeHue u uccnenoBaHue
MaTeMaTHUYECKUX MOJIENIEN peabHbIX
CUTYyalUi C IOMOLIBbIO YPABHEHUH C
rapameTpamu

POIII

118

119

120

HOCTpOCHI/IC Hn UCCIICIOBAHUC
MATEMAaTHUYCCKUX MOI[GJIGﬁ PCATIBbHBIX

CUTYalMi C IOMOLIBbIO CUCTEM YPAaBHEHUI

C mapaMeTpamMu

HOCTpOCHI/Ie N UCCIICOOBAHUC
MaTeMaTHYEeCKUX MoJeIIei PCAIBbHBIX

CUTYAalMil C IOMOLIBIO CUCTEM YPABHEHUN

C nmapaMeTpamMu

KonTtponbHas pabora: "3anaun ¢
napaMerpamu’

POIII

POIII

POIII

121

[ToBTOpenue, o6o0mEeH e,
cucTtemMaTusanus 3HaHuil: "YpaBHeHus "

POl

122

123

[ToBTOpenue, o6o0mEH e,
cucTtemMaTusanus 3HaHui: "YpaBHeHus "
[ToBTOpenue, 060061IeHNE,
cUCTeMaTu3alus 3HaHuii: "Y paBHEHUSI.
Cucremsl ypaBHeHUI"

POl

POIII

124

[ToBTOpenue, o600IIEHNE,
cucreMaTtu3aius 3Hanuii: "HepaBencrea"

POIII
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[ToBTOpenue, 060061IeHNE,

125 . 1 0 POII
cucteMaTtu3aius 3Hanuii: "HepaBencraa"

126 [ToBTOpEHME, 0606H_ICHI:IC, 1 0 POIII
cuctemaTtusanusa 3Hanuii: "HepaBencrsa"
[ToBTOpenue, 060061IeHNE,

127 cucteMaTtu3anus 3Hanuii: "[Ipon3BoaHas u 1 0 POII
e€ mpuMeHeHue"
[ToBTOpenue, 06001IEeHNE,

128 cucremarusauus 3HaHuii: "IIponsBogHas u 1 0 POIII
e€ mpuMeHeHue"
[ToBTOpeHme, 06001IEHNE,

129 cucremarusauus 3HaHuii: "[IponsBoanas u 1 0 POIII
e€ npuMeHeHue"
[ToBTOpenue, 06001IeHNE,

130 cucTeMarusanus 3HaHui: "MHTerpan u ero 1 0 POIII
npuMeHenue"

131 [ToBTOpEHuUE, 06o6meHIfe, 1 0 POII
cucTeMaTu3anus 3HaHui: "OyHkuun"

132 [ToBTOpeHwue, 0606meHI:Ie, 1 0 POIII
cucrtemaTtusanus 3Hanuil: "OyHkuun"

133 [ToBTOpEHwUe, 06061ueH1fe, 1 0 POII
cucrtemaTtusanus 3Hanuil: "OyHkuun"

134 HToroBast KOHTpOJIbHAs paboTa POIII

135 HroroBast KOHTpOJIbHAS paboTa POIII

136 [ToBTOpEHwUe, O606H.leHIfe, 1 0 POII
CUCTEMaTHU3aIlUs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I1O 136 10

I[TPOIT'PAMME




44

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Marematuka: anredpa 1 Hayajla MaTeMaTUYECKOro aHanu3a, reomerpus. 10-11
kiacc. bazossiii n yrnyonenusiil yposau. (LLL.A. Amumos, KO.M. Konsrun, M.B.

TkaueBa u ap.) [Ipocsemienue

METOIANYECKHUE MATEPHUAJIbBI VI YUUTEJIA
Metonunueckoe ocodue st yuutens noj penakiueit JI.O. Pocnosoii.

Matematuka( yriyoseHHbIi ypoBeHb) MHCTUTYT 00pasoBanus 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU
HUHTEPHET

POII
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