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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpyeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4yeOHOro Kypca oOydaroniuecsi OBJIaJeBalOT
YHUBEPCAIbHBIM SI3IKOM COBPEMEHHON HayKu, KOTOpas (OpMYIUpYyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOM hopMe.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TEHJICHIINN Pa3BUTHUSI SKOHOMHUKH U OOIIIECTBEHHON KU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKUUU U PaCCyXAaTh JEAYKTHUBHO, HUCIOIb30BATh
000OIIeHNEe U KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHI0, (OpMHUpPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEPIIPETAllUd  TOJYYEHHBIX  pELIeHWH, 3HAaKOMSTCI C  IpUMepaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B MpPUPOJE, HAYKE U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyebHblli Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak 4Yepe3 Y4YeOHbId Marepuan, CrnocoOCTBYIOIIUN
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NEeATEeTbHOCTH, TpeOyIomed TMPOJAOIKUTEIPHOW KOHIIEHTpAIMd BHUMAHUSA,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe wmetomukum oOydeHus anreOpe M HayalaM MaTeMaTH4YeCKOro
aHallM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYeHHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIJICJICHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BbIUMCIEHU», « DYHKIMU U rpadukn», «YpaBHEHUSI U HepaBeHCTBay, «Hauana
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MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE
COJIEPKATENbHO-METOANYECKUE JIMHUM HW3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOmero oOpa3oBaHUs, €CTECTBEHHO OTOJHSIS
JpyT Ipyra W MOCTEIICHHO HACHIIAasICh HOBBIMH TEMaMH W pa3jaeiamMu. JlaHHBIHA
yU4eOHBIA KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
CoJep>)KaHUE HECKOJIBKMX MaTeMaTHUYeCKUX AMCLUMIUIMH, TaKHX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBarOT BcE Oosee
IMIMPOKUM MATEMAaTHYSCKUM allapaToM, Y HUX MOCJIeI0BaTeNIbHO (hopMupyeTcs u
COBEpIICHCTBYETCSI YMEHHE CTPOMTh MATEMaTHYECKYI0 MOJENb pealbHON
CUTyaIluH, MPUMEHATh 3HAHUS, TIOJYYEHHBIC TIPU M3YYCHHH Y4eOHOTO Kypca, AJis
peIeHUsI CaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
UHTEPIIPETUPOBATh CBOM OTBET.

CopeprkarenbHO-MEeTOAUMYECKass JTUHUS «Uucina ¥ BBIYUCICHUS 3aBEpIIacT
¢dbopMHpOBaHNE HABBIKOB MCTOIB30BAHUS JACUCTBUTEIBHBIX UHCEN, KOTOpOE OBLIO
HayaTo Ha YPOBHE OCHOBHOIr0 00111ero 00pa3zoBanusi. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHusg 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMIMX B CE0sl MCIOJIb30BAHUE PA3IUYHBIX
dbopMm 3amucu YHWCIa, yYMEHUE JenaTh MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIC BBIPAXKECHHs, paboTaTh C MAaTEeMAaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HAaTypaibHBIX, IIEIbIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YHUCEN  JIOMOJIHAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My creuu(puyecKkue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHIE ONEpalni, a TaKkKe
U3BJICUCHUE KOPHS HATYpaJbHOW CTENEHH HA MHOYKECTBE KOMIUIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPaCIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOXKHOCTSMH MX MPUMEHEHHS JUIS PEIICHUS Pa3iMYHbIX 33734
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaNbHOTO MUpA, HMIMPOKO HCIONB3YIOTCS 000O0IIeHHE U
KOHKpETH3aIHsl.

Jluaus «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCs Ha MPOTSHKEHUU BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0pa3oBaHUs, MOCKOJBKY B KaXXJIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pe3ynpTaTe OOyYaloOlIMecs OBJIAJCBAIOT PAa3IMYHBIMU METOJAMU  PEIICHHUs
paIMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUYECKUX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
colepKalmx mapameTphl. [lodydeHHBIE YMEHHS IIMPOKO HCIOJB3YIOTCS MPH
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UCCIIeIOBaHUH (DYHKIUN C TOMOIIBIO MPOU3BOJHOM, MPHU PELICHUH MPHUKIAIHBIX
3a]a4 W 3a7a4 Ha HaXOXKJEHHE HaWOOJBIINX M HaWUMEHBIINX 3HAYCHUH (DYHKIUH.
Jannast copep:karenbHas IMHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacdy€Thl MO  ¢opMysnaMm, MpeoOpa3oBaHUs  PALMOHAIBHBIX,
UppAIMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAKXKE BBIPAXKCHUH,
COJEpKalNX CTENEeHU U Jiorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
a0CTpaKTHOrO MBIILICHUSI OOy4YaroIuXxcs, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxlieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEPHOCTEW M 3aBUCHMOCTEH B BHJI€ PaBEHCTB W HEpaBEHCTB. Auredpa
npemyaraetT 3(QQEKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAHO JTEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIUM U TpapuKu» TECHO
NEeperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEILHOCTh U3YUEHU MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUYECKUX (DYHKIIMIA, UX CBOMCTB
U rpaduKoB, UCHOIb30BaHUE (PYHKUMN JUISl pelleHus 3ahad U3 APYTUX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3AHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C pEIIeHHWEeM YpaBHEHM M HepaBeHCTB. [Ipum 3TOM Oosbllloe BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEJIMYMHAMHU, HCCJIENIOBaTh IOJNYYEHHbIE (DYHKIMH, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeIbHON JTMHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BBIPAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznuuHoi dopme: aHaTUTHYECKOU, rpaduueckoi u cioBecHoU. Ero msydenue
CIIOCOOCTBYET ~Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHNIO M KOHKPETU3AIIUU, UCTIOJIH30BAHUIO aHAJIOTUH.

CopnepxarenpHass nuHuA «Hauvana MareMaTHyecKoro aHaliu3a IO3BOJISIET
CYILIECTBEHHO PACIIUPUTH KPYr KaK MAaTeMAaTHYECKUX, TaK U MPUKJIAJAHBIX 3a/ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CNOXHBIX (YHKLIMMA, OMpEeAeNsaTh HMX HauOONbIIME W HAUMEHbIIUE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUTYp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpPEHMsI TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNell peanbHbIX CUTYyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHYECKHX, 33/1a4ax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4YECKOTO
aHallM3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (OPMaTbHO-JIOTHUECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecs: y3HalT O
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BBIJIAIONUXCSI PE3ybTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHSA MAaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOKeCTBa | JIOTHKA)» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpeiaraloT Han0oJiee YHUBEPCATbHBIM SI3bIK, OOBEIUHSIONINN BCE pa3feibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MaTEeMaTHYCCKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKH U MCIOJIb30BATh €0 JJIsi BBIPAXKEHUSI CBOMX MBICIIECH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €U CTPOrOoCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
0OyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHIECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJICITUPOBAHMS, KOTOPHIC MPU3BAHbBI
croco0CcTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTYyallMi, WCCIACAOBAHMS D3TUX MOJENEH C TOMOIIBIO ammapara anreOpbl H
MaTEMaTH4YeCKOT0 aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KXKIIBIN U3 Pa3/eioB MPOTPaMMBbI, IOCKOJBKY BECh MaTepuall
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJIEMY.
JlestenbHOCTh 1O (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3aj1a4
OpraHU3yeTCs B IPOIIeCcCe U3yUeHHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTEMaTUYECKOrO aHaJTU3a».

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEeWCTBUTEILHOTO YHCIIa B €ro cBoicTBa. [IpubOmmkEéHHBIC BBIYMCICHUS, TTPAaBHUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

Crenenpr C 1enasIM  nokasareneMm. bunom Hprlotona. Hcmoin3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

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

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT€HC YHMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPABHEHHUUN U
HEpPaBEHCTB. MHOroOwIeHbl OT OJHOM TepeMeHHOW. JleleHrne MHOorowieHa Ha
MHOIOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIBIMU
ko3 unmentamu. Teopema Buera.

[IpeoOpazoBaHMs YHCIIOBBIX BEIPAXKCHUM, COACPKAIIMX CTCIICHU M KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TMOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3oBaHue BeIpaKE€HUM, CoepKAIIUX JTOTapUPMBbI.
Jlorapudpmuueckue YPaBHEHHH. OcHoBHBIE METO/bI peleHus

Jorapu(pMUYECKUX YpaBHEHUH.



OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIpAKEHUN. PellieHre TpUroHoMeTpuYeCKUX ypaBHEHUM.

Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHui. Onpenenurens MaTpULbl 2X2, €ro TIE€OMETPUYECKHM CMBICI U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYCHUS, IPUMECHEHUE ONPEICIUTENS Uil PEIICHMS
CUCTEMBI JIMHEWHBIX ypaBHEHUM. PelieHne NpUKIagHBIX 3aJad € IMOMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHHMU. lccrnenoBanme TMOCTPOEHHOM MOJENU C
IIOMOILBIO MaTPHUILL U OIPEIEITUTEIICH.

[IocTpoeHne MaTeMaTHYEeCKUX MOJENIEH pEeallbHOM CUTYyallMM C IOMOILBIO
YpaBHEHUN M HEpAaBEHCTB. [IprMeHEHHE ypaBHEHMII M HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JIacTed HAyKu WU pPEabHON
KU3HH.

DOyHKUMH U TPaPUuKH

OyHkius, crnocodbl 3amanus (QyHkiuu. B3auMHO o00parHbIe (QYHKIIHH.
Komno3zummss @yukuuii. I'papuk  yHkmu. DneMeHTapHble MpeoOpa3oBaHUs
rpaguKoB (QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymn QyHkium.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe pyHKIMU. [lepuonnyeckue
¢ynkun. IlpomMexxyTku MOHOTOHHOCTHM (PyHKUMH. MakCUMyMbl U MUHHUMYMBI
¢bynkunu. Hanbosnpiee 1 HauMeHbliee 3Ha4eHus1 QyHKIMHA Ha TPOMEXYTKE.

Jluneiinasi, kBagpaTU4Hasi W JIpOOHO-TMHEWHasT (DYHKUIMU. DIEeMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CreneHHasi (pyHKLHS C HATYpaJbHBIM U II€NIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (YHKIUKA OOpaTHOM
CTEINIEHU C HATYpaJIbHBIM [TOKA3aTeJIEM.

[TokazaTenbHass U jorapupmuyeckass (yHKLUHUHU, UX CBOWCTBA M Tpaduku.
Hcnonp3oBanue rpadukoB GyHKIHMA 71 pEIICHUs YpaBHEHUH.

TpuroHomeTpruyeckass OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(GyHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIIMOHAIbHBIE 3aBUCHMOCTHM B pEaJbHBIX MpOIEccaX | SBJICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHaJIn3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUsA IIOCJIENOBaTENLHOCTEH. MeTton
MaTeMaTUYEeCKON MHIYKIWU. MoOHOTOHHBIE U OTrpaHUYECHHbIC
nocye0BaTeIbHOCTU. MICTOpHsl BOSHMKHOBEHMSI MATEMaTHUYECKOTO aHalM3a Kak
aHanM3a OECKOHEYHO MaJbIX.

ApudmeTrnueckast 1 reOMETpHUECcKas mporpeccur. beckoHeuHo yObIBaromast
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
nporpeccuu. JIMHEMHbIA U SKCITOHEHIMAIBbHBIN pOCT. Hucno €. PopmyJia CIIOKHBIX
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MpOLEHTOB. VCronp30BaHWE MPOrpecCHM Ui PELIEHUS PEANbHBIX 3aJad
MPUKJIAJHOTO XapaKTEpa.

HempepeiBHble (GYyHKIIMM W WX CBOWCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpadukoB ¢yHkumii. CBolcTBa (QYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUISl PELICHHS HEPABEHCTB. lIprMEHEHHE CBOWCTB HENMPEPBIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpast mponsBoaHble GyHKIHH. OnpeneneHne, reOMETPUIECKUNA U
(bu3MYecKuil CMBICI TPOU3BOAHON. YpaBHEHUE KacaTeabHOU K Tpaduky QyHKIUU.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBI,
MIPOU3BEJICHUS, YACTHOTO U KOMITO3UIIMH (PYHKITUH.

MHo:xecTBa M JIOTHKA

MHOk€eCTBO, oOmepaluyi HajJ MHOXKECTBAMHW M WX CBOWCTBa. JlmarpaMmsl
Oiinepa—Benna. IlpumeHeHHEe TEOPETHKO-MHOXXECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJIbHBIX IIPOLIECCOB MU SBJICHUW, NPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOrO OOBEKTA, CIEICTBHE,
JI0Ka3aTeIbCTBO, PABHOCUJIBHBIE YPABHECHMUSL.

11 KUIACC

Yucaa v BIYMCICHUSA

Harypanbubie u nenble yncna. [[pumMeHeHrne NpU3HAKOB JIEIMMOCTH LIEJIbIX
yuces, HauOosbuii oOmuit nenurtens (manee — HOJ[) m HaumeHsblnee ooiee
kpatHoe (nanee — HOK), octaTkoB 1o Moaynto, anropurMa EBkinuaa asis pereHus
3a/1a4 B LEJIbIX YHUCIIAX.

Kowmrmnekcuble uucia. Anredpanueckass W TPUTOHOMETpHYECKass (POPMBI
3aMUCH KOMIUIEKCHOTO 4Hcia. ApudMeTHUECKHE OIepaluu ¢ KOMIUIEKCHBIMU
yuciaamMu. M3o0paxxeHne KOMIUIEKCHBIX YMCET Ha KOOPAWHATHOM IIJIOCKOCTH.
®opmyna Myaspa. Kopau N-oi creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCET IS PENICHHs (PU3UUECKUX U TEOMETPUUIECKUX 3a]1ad.

YpaBHeHMs U HEPABEHCTBA

CucteMa ¥ COBOKYIMHOCTh YpaBHEHUW M HEPaBEHCTB. PaBHOCHUIIbHBIC
CUCTEMBbI U CUCTEMBI-CIIC/ICTBUS. PaBHOCHIIbHBIC HEPABEHCTRA.

OT6op  KOpHEH  TPUTOHOMETPHYECKHMX  YPAaBHEHHH C  TOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PelieHrne TpuroHoMeTprU4eCKUX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS TIOKA3aTEeNbHBIX W  JIOTapU(PMUIECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.



OCHOBHBIE METOJbl PEIICHHS] CUCTEM M COBOKYIHOCTEH palMOHAJIBHBIX,
UPPAIMOHATIbHBIX, TIOKA3aTEIbHBIX U JIOTApU(PMHUECKUX YpaBHEHHIA.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpumMeHeHne  ypaBHEHMH, CHCTEM W  HEPAaBEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jady M3 pa3lIMyHbIX 00JiacTell HayKu U peasibHON
JKA3HU, UHTEPIIPETALNS [IOJYyYEHHBIX PE3YIIbTATOB.

DYyHKIUHN U TPAPUKH

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

Tpuronomerpuyeckue GyHKIINH, UX CBOMCTBA U IPaPUKH.

['padprueckre MeTonbl pelleHUs YpaBHEHHU M HeEpaBeHCTB. | 'paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMETPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEM, KOTOpbhIE€ BO3HUKAIOT MPHU PELICHUH 33Jad U3 APYTUX Y4eOHBIX
MPEIMETOB U PEATIBHOMN KU3HMU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

[IpumeHeHne Mpou3BOAHON K UCCIEI0BAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
3KcTpeMyMbl.  HaxoxneHue  HamOonblIero M HAUMEHbBLIEr0  3HauY€HUH
HEMPEePhIBHON (QYHKIIMU HA OTPE3KE.

[IpumMeHeHne TPOU3BOJHOM I HAXOXKACHUS HAWJIY4dllIEero pEIICHUS B
NPUKIAIHBIX 3a/adax, Uil ONPENCIIEHUS CKOPOCTH M YCKOPEHMS IpoLecca,
3aJlaHHOTO (HhOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIEpBOOOpa3HbIX. I[lepBooOpa3HbIe
arieMeHTapHbIX GyHKuui. [IpaBuna HaxoxaeHUS TEpBOOOPa3HBIX.

WNHrerpan. I'eomeTpuuecknii CMBICII VHTETpaJIa. Brruncnenne
onpenenéHHoro uHTerpana no popmyne Hetorona-Jleidnua.

[TpumeHeHrne MHTErpaja A HAXOXKICHHUS IUIOIMIAZeH MJIOCKUX (GUryp u
00BEMOB T€OMETPUIECCKUX TEIL.

[Tpumepsl pemenuit auddepeHuuaibHbIX ypaBHEeHUM. MaTtemaruueckoe
MOJICIMPOBAHUE PEAIbHBIX IMPOLECCOB C TOMOLIBI  AU(depeHIIuaTbHBIX
YPaBHEHHUM.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLeIyp TpakJaHCKOro oOmecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMeHue
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHICKOW MAaTEMAaTHKH, EHHOCTHOE OTHOIIEHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCHUICKOTO Hapoaa, CPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHMS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs OSCTETHKY MAaTeMaTUYeCKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PELICHHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MAaTeMAaTHYECKHEe 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
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Oynymedr mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3oBaHHIO U
caM000pa30BaHWI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMAaTHYECKON HANPaBICHHOCTH;

7) IKOJIOTHYECKOT0 BOCIIUTAHMS

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHHUS
COIMAJTBHO-DPKOHOMHYECKHUX TIPOIECCOB HAa COCTOSHUE MPUPOTHON U COIUATBLHOM
Cpellbl, OCO3HAHHE TJI00ATILHOTO XapakTepa dKOJOTUYECKUX MPOOIeM, OpUESHTALIUS
Ha TPUMEHEHHE MAaTeMaTHUYeCKUX 3HaHWM [JIs peuieHust 3agad B 00J1acTu
OKpYXarolel cpespl, IJIAHUPOBAHUE TOCTYNKOB W OIIEHKA HMX BO3MOKHBIX
MTOCJICJICTBUM TSI OKPY KAIOIEH CPEJIbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKMW M OOIIECTBEHHOW  MPAKTUKH, TOHWMAaHUE
MaTEeMaTHYeCKOH HayKd Kak cdepbl YeIOBEUYECKOW JESITCIBHOCTH, ITAaloB €€
pa3BUTHS W 3HAYUMOCTH IS Pa3BUTHS ITUBUJIW3AIMH, OBJAJCHHE S3BIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOW KYJIbTypOH KakK CpPEJACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOECKTHYI0 U HCCIEIOBATEIBCKYIO JESITEIbHOCTh
WHUBUIyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIC Y4eOHbIe 1eiCTBUA

Bba3oBble Jornueckue aeicTBUs:

BBIABJIITD U XapAaKTEpU30BaTh CYILIECTBEHHBIC INPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TOHATUN, OTHOUIEHMH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTpeJEIeHHs OHATUN, YCTAHABIMBATh CYHUIECTBEHHBIN NMPU3HAK KiaccUu(UKaIuY,
OCHOBAaHMsI 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU ITPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTb U NpPeoOpa3oBBIBaTh  CYXKICHHUS:
yTBEpIUTENIbHbIE U OTPULIATENIbHbIC, €AMHUYHBIE, YACTHBIE U O0LINE, YCIOBHBIE;

BBIABIIATH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOPEYUs
B (pakTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEaraTb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUU;

Jle7aTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTMKHM, JEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIIOUEHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOATENIBHO J0KA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(mpsiMbIE€ M OT MPOTHUBHOTI0), BEICTpauBaTh apryMEHTALUIO, IPUBOJIUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJIEHUS U BHIBObI;
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BbIOMpaTh crmoco0 pelmieHuss ydeOHOW 3amayu  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PCIICHWS, BBHIOMpATh HaWOoJiee TMOAXOASAIMA ¢ yIETOM
CaMOCTOATENILHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCHl KaK HCCIEIOBATEIIbCKAM WHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHUE;

MIPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHHE
[0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTUYeCKOTo 00BEKTa, SIBICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAYy 00bEKTaMHU, SIBJICHUSMH, IPOLECCAMU;

CaMOCTOSITeNIbHO (OpMYyJIHpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, HWCCIENOBaHUS, OLEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHI;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOLIECCA, A TAKKE BBIABUIATH
MPEANOJI0KEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaumeii:

BBISIBIIATH Je(UIUTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOIIPOC U JJISI PEILICHUS 3a]1a4u;

BBIOMpaTh MH(POPMAINIO U3 UCTOYHUKOB Pa3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATH HHGPOPMAIUIO PA3TUYHBIX BUJIOB U
dbopmM TpeacTaBICHNUS,

CTPYKTYpPHpPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IUyHBIX (popmax,
WJUTIOCTPUPOBATH TpadUyuecky;

OLICHHBATh HaAEKHOCTD uH(popmaun 1o CaMOCTOSATENIbHO
c(OPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

OO0wmenne:

BOCIIPUHUMATh U OPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMM  OOIIEHUs], SCHO, TOYHO, I'PaMOTHO BbIpa)kaTh CBOIO TOYKY 3PEHHS B
YCTHBIX M IIMCBMEHHBIX TEKCTaX, aBaTh IOSCHEHUS II0 XOAY PELICHMs 3aJauH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha TOUCK
pelIeHnsl, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuanora, oOHapy»KMBaTh pa3jMuue U CXOACTBO MO3ULMN, B KOPPEKTHOH (opme
(opMyIMpPOBATH Pa3HOIIACHS, CBOM BO3PAKEHMS,;
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IIPEACTABIATh PE3YJIbTAThl PELICHU 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
IPE3CHTALUN U OCOOCHHOCTEN ayIUTOPUHU.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE TelCTBHUS

CamoopraHuzanms:

COCTaBJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATEIBbHON  pedyieKCMM  KaK  OCO3HAHMS
COBEPIIIAEMbIX JIEUCTBUI U MBICIHUTEIbHBIX MPOIECCOB, UX PE3yJIbTATOB, BJIAJIETh
crioco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara peIICHHUs
MaTeMaTUYECKOM 3a7auu;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh IIPH PEHICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHATH MPUUUHBI
JTOCTIDKCHHSI VUM HEIOCTHIKCHHS PE3YJIbTATOB JIEATCILHOCTH, HAXOAUTh OIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBmecTHas 1€ATEJIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYINECTBA KOMAHIHOW U WHAWBUAYAJILHOM
paboThl mpu pemeHun Y4eOHbIX 3a7ad, NPUHUMATH II€JIb COBMECTHOU
NEATEeLHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpenesiTh
BUIBl pabOT, JOrOBapUBaThCs, OOCYXJaTh TMPOLECC M Ppe3yJdbTaT padoOThI,
000011aTh MHEHHUS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYMNNOBBIX (opMax paboThl (0OCyXneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» H HWHBIC), BBHINOJHATH CBOIW 4YacTh pabOTBHl M
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJIEHAMH KOMAaHIbI, OIICHHBATh
KauyeCTBO CBOETO BKJAjJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
YY4aCTHUKAMU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy ob6yuenuss B 10 kJjacce 0Oy4YarOIIMICA TOJYYUT CIICAYIOIIHNE
MpEeIMETHbIE PE3yJIbTaThl MO OTACJIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havajla MaTEMaTUYECKOr0 aHaIU3a»:

Yuciaa v BBIYUCTCHUSA:
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cBOOOJHO OIEpPUPOBaTh MOHATHUSAMU: PAIMOHATBHOE YHCIO, OECKOHEYHas
nepuoAnyeckas ApoOb, TMPOIEHTHI, HWPPANUOHATBFHOE YHCIO, MHOXECTBA
PAlMOHAIIBHBIX U IEMCTBUTEIIBHBIX YUCET, MOLYJb ACHCTBUTENBHOTO YUCA;

OPUMEHATH JpOOM W MPOLEHTHl I PELICHUS MNPUKIAJHBIX 3a7ad W3
PA3JIMYHBIX OTPACIICH 3HAHUM U PEATIbHOU KU3HU;

NPUMEHSATH MPUOIMKEHHBIE BBIYMCIICHUS, TpaBUila OKPYTJICHUS, IPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHNN;

CBOOOIHO ONEpUPOBATH MOHATUEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCIIOJIb30BaTh MOAXOIAILYI0 (POPMY 3alUCU IEHCTBUTENBHBIX YNCEN AJISl PEIICHUs
IIPAKTUYECKUX 3a/1a4 U [IPEJCTABIICHUS JaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: ApUPMETHUECKUN KOPEHb HATypajabHOU
CTEIICHH;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: JorapupmM uHcHa, JECATUYHBIE U
HaTypaJbHbIE JIOTAPUDMBIL;

CBOOOJHO ONEPUPOBATh MOHATUSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHTE€HC
YUCIJIOBOTO apTyMEHTA;

OIIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHT€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJIHO OIEpPUPOBATh MOHATHSAMU: TOXKJIECTBO, YPABHEHUE, HEPABEHCTBO,
PABHOCWJIbHBIC YPABHEHUS U YPABHEHHUS-CIICICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATh pPAa3IMYHblE METOJbl PEIIEHUs PALUOHAIBHBIX MU JIPOOHO-
palMOHAJIBHBIX YPAaBHEHUM, IIPUMEHATH METOJ] HWHTEPBAJIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATUAMH: MHOTOYJIEH OT OJHOW MNEPEMEHHOM,
MHOTOUYJIEH ¢ IedbMH KO3 (ULIHMEeHTaMH, KOPHM MHOTOYJI€Ha, NPUMEHATH
JIeJIEHNEe MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u treopemy Buera
JUISl pELIEHUs 3a/1ay4;

CBOOOJHO ONEpPUPOBATH TMOHIATHSMHU: CHCTEMa JIMHEWHBIX ypaBHEHUIA,
MaTpula, ONPEACINUTENb MATPUIBI 2 X 2 W €ero TIeOMETPUYECKHU CMBICII,
UCITIOJI30BaTh CBOMICTBA ONpENENHTeNss 2 X 2 I BBIYMCIIEHHS €ro 3Ha4yeHus,
IIPUMEHATh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMbl JIMHEHMHBIX YpPaBHEHUHU,
MOJEIUPOBATh PEANBHBIE CUTYAIIMU C TTOMOIIBIO CUCTEMBI JINHEWHBIX YPABHEHHUI,
UCCIIE0BATh IMOCTPOEHHBIE MOJEIH C IMOMOLIBIO MaTpHI] U OINpEACTUTENEH,
MHTEPIIPETUPOBATH MTOJTYyYECHHBIM PE3YyJIbTaT;

UCIIONIb30BaTh CBOWCTBA JIGHCTBUH C KOpPHSAMHU [UJIsl TpeoOpa3oBaHUsA
BBIPAKEHNH;
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BBITIOJTHATH MPE0OPa30BaHMS YHCIOBBIX BBIPAKEHUH, COIEPKAIINX CTEIEHU C
parroHaIbHBIM TTOKa3aTeNIeM;

UCIIOJIb30BATh CBOICTBa norapumMoB s npeodpazoBaHus
Jorapu(pMUYECKUX BBIPAKECHHUI;

CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: HUPpPAIMOHAIIbHBIC, IMOKa3aTeJbHbIC U
JorapuMUYECKHE YPaBHEHHUS, HAXOIUTh UX PEIICHUSI C TIOMOIILI0 PABHOCHUIIBHBIX
NEPEXO0/I0B MM OCYILECTBIISIS MPOBEPKY KOPHE;

MPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKHEe (HOpMYJIbI Uil MpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKCHHUI;

cBOOOIHO ONEpUpOBaTh IMOHITHEM: TPUTOHOMETPUUYECKOE YypaBHEHUE,
NPUMEHATh  HEoOXoawmble  (HOPMYJBI  JJII  PEIICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUCCKNX YPaBHECHUMH;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDOKEHUS, YpPAaBHEHMs, HEPAaBEHCTBA IO YCIOBUIO 3a/1aud, MCCIIEI0BATh
MOCTPOCHHBIE MOJICITU C MCIIOJIb30BAHUEM amapara aireOpsi.

DOyHkuuu U rpapuku:

CBOOOJHO OINEpPUPOBATh MOHATUAMU: (PYHKIUS, CIOCOOBI 3aaHUsl (PYHKIINH,
B3aMMHO OOpaTHble (QYHKIUU, KOoMMO3UIUs GYyHKUUNA, Tpaduk QyHKIUH,
BBITIOJTHATD JIEMEHTApHBIC MPeoOpa3oBaHus IpapuKoB (yHKIIHIA;

cBOOOIHO OIEpPHPOBATh MOHATHUSAMHU: 00JACTh OMPEACICHHUS W MHOKECTBO
3HauYeHUN (DYHKIMH, HYIH QYHKITAN, TIPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJTHO OMEpUpPOBaTh TMOHATUSMU: UYETHBIE U HEUETHbIE (DYHKIHH,
nepuonyeckue (PyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKITUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee M HauUMEHbIee 3HaYeHHe (QYHKIUH Ha
MIPOMEKYTKE;

CBOOOTHO OTIEPUPOBATH MOHATUSIMH: CTENICHHAS (DYHKIMSA C HATYypadbHBIM H
IeJIbIM TIOKa3aTeneM, rpaguk CTENmeHHOW (YHKIUU C HATypalbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpHsS N-OW CTemeHW Kak (yHKIHMH OOpaTHOW CTENEHH C
HATYpaJIbHBIM ITOKa3aTeleM;

OIepUpPOBaTh TOHATHSAMU: JIMHEHHAs, KBaJpaTHYHAs W JPOOHO-TMHCHHAS
(GYHKITUH, BBITIOTHATH dJIEMEHTAPHOE MCCIIEA0BAaHNE U MIOCTPOCHUE UX TPAPUKOB;

CBOOOJTHO OMEPUPOBATH TMOHATUSMU: TOKa3aTelIbHAas U JorapupMuyecKas
GyHKIIUMA, UX CBOWCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA IS PEIICHUS
YPaBHEHHUI;

CBOOOJHO ONEPHPOBATh TOHATHSIMH: TPUTOHOMETPUYECKAs OKPYKHOCTD,
OTIpEJICIICHNE TPUTOHOMETPUYECKUX (PYHKITUH YHCIIOBOTO apTyMEHTA,;

UCIIOJIb30BaTh rpaduku (GYHKIMA I WCCIENOBAHUS TIPOIECCOB M
3aBUCUMOCTEH TIPHU PENICHUH 3a/a4d U3 APYTHX y4eOHBIX MPEIMETOB M PEaTbHOMN
’KU3HU, BBIPAXKaTh (POPMYJIaMH 3aBUCUMOCTU MEXKIY BEIMUYUHAMU;
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Hauana MaTeMaTn4ecKoro aHajamu3sa:

CBOOOJTHO OMEPHUPOBATH TOHATHIMU: apuPMeTHUecKass W TeOMETpUYECKas
nporpeccusi, 06CKOHEYHO yOBIBAIOIAasi reOMETpUYEcKasi porpeccusi, TMHEUHbIA U
HKCIIOHEHIIUATIBLHBIN pOCT, GOopMya CIOKHBIX MPOLIEHTOB, UMETh MPECTaBICHUE
0 KOHCTaHTE;

MCIOJIb30BaTh MNPOTPECCUM I PELICHUS] PEATbHBIX 3a4a4 MPUKIATHOTO
Xapakrepa;

CBOOOJTHO OIEPUPOBATH MOHIATHIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEA0BATENBHOCTEH, MOHOTOHHBIE M OrPAHWUYEHHBIE IOCIEA0BATEIBbHOCTH,
MIOHMMATh OCHOBBI 3apOXKJIEHUS MAaTeMaTUYECKOro aHaju3a KaK aHaiu3a
OCCKOHEYHO MAJIBIX;

CBOOOJIHO OIEpUPOBATH MOHATUSMH: HEMPEphIBHbIE (YHKIUU, TOYKHU
paspeiBa rpaduka GyHKIIMHA, ACUMIITOTHI rpaduka QyHKIINY;

CBOOOJTHO OIEPUPOBATH MOHATUEM: (YHKIWS, HEMpEpbIBHAs HAa OTpE3Ke,
MPUMEHSITH CBOMCTBA HEMPEPHIBHBIX (PYHKIIMM 1JI pelIeHUs 3a/1a4;

CBOOOJIHO OIEpUPOBATH TMOHITUSIMHU: TIepBasi M BTOpas MPOU3BOIHbBIC
(GbyHKUIMH, KacaTellbHas K rpaduKy QyHKIUY;

BBIUUCIISITH MTPOU3BOJAHBIE CYMMBI, IIPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
NBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (DYHKITUH;

UCIIOJIB30BaTh T€OMETPUUECKUNA W (UBUYECKUM CMBICT TPOU3BOIHON IS
pelIeHus 3a1ay.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OMNEPUPOBATH  TMOHATUSIMHU: MHOXXECTBO,  ONEpali  Haj
MHOXECTBaMHU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJjisl ONUCAHUS PEaTbHBIX
MPOIIECCOB U SBJICHUH, IPU PEILICHUH 3aJ1a4 U3 IPYTUX YUCOHBIX MPEAMETOB;

CBOOOJTHO OMEPUPOBATH TMOHATUAMH: OIPEACIICHHEe, TEopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, TIOKA3aTEIbCTBO, PABHOCUIILHBIC
YpPaBHEHHUS U HEPABEHCTRBA.

K koniy obyuenuss B 11 kJjacce oOydyaronIuiics MOJYYUT CIECAYIOIINE
NpeAMETHbIE PEe3ybTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4EeOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATU3ay:

Yuciaa v BBIYUCTCHUSA:

CBOOOJIHO OMNEPUPOBAaTh TMOHATUSAMH: HaTypajJbHOE U IEJ0€ YHUCIIO,
MHOKECTBA HATYPAJIBbHBIX U IEIbIX YUCEN, UCIOJIb30BATh MPU3HAKHU JEITUMOCTH
uensix yncen, HOJ[ u HOK nHatypanbHbIX yncen I penieHus 3a1ad, IpUMEHSITh
anroput™m EBkina;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa IO MOJYJIO, 3alKChIBAThH
HaTypaJIbHBIE YHCIIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUHUCIICHHUS;
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CBOOOJIHO OMEpPUPOBATH MOHATHUSAMHU: KOMILJIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandecko u
TPUTOHOMETPUUYECKOH (hopMe, BBITIOIHATH apu(METHUECKHE ONepalil ¢ HUMHU U
U300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO OMNEPHUPOBATh MOHATHUIMHU: HPPALUOHAIBHBIE, MMOKa3aTEeJIbHbIE H
Jorapu(MHUUECKHe HEPAaBEHCTBA, HAXOAUTh WX PEHICHUS C  IOMOIIBIO
PaBHOCUJIBHBIX IIEPEXOJIOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUIEHUU TPUTOHOMETPUUECKOTO
YPaBHEHUS;

CBOOOJHO OINEpUPOBAaTh IMOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
NPUMEHITh  HEOOXOJIUMbIE  (QOPMYJBbI  JJIsI  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOIHO ONEpHUPOBATh MOHATHAMH: CUCTEMAa U COBOKYIHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBUSA, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PALlMOHAIBHBIX, UPPALHOHAIBHBIX, ITOKA3aTEIbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jgorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPaABEHCTBA,
coaepKalye MOAYJIU U apaMeTphl;

NPUMEHSTH TpaduuecKre METOAbI A PEIICHUs] YPaBHEHUI U HEPAaBEHCTB, a
TAKXKE 3a/71a4 C [MapameTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJ]1a4H,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara aireopsl,
WHTEPIIPETUPOBATH IMOJTYUYECHHBIN pE3yJIbTaT.

DYyHKIUMN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3ZUIMK (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX (YHKIIMIA;

CTPOUTh T€OMETpUYECKHE O00pa3bl ypaBHEHWH W  HEPABEHCTB HA
KOOPJAWHATHOU IJIOCKOCTH;

CBOOOJTHO  OMEpPUPOBATH TOHITHSAMHU: TpPaQUKA TPUTOHOMETPHUCCKUX
(yHKmii;

OPUMEHATh (YHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
IIPOLIECCOB.

Havasa MmaTeMaTH4eCKOro aHaJIu3a:

UCIIOJIb30BaTh NMPOU3BOIHYIO JUISl UCCIEN0BaHMs (DYHKIIMM Ha MOHOTOHHOCTD
Y DKCTPEMYMBI;
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HAXOAWTh HauOoJbIllee U HAaUMEHbIIIee 3HaUeHUs (QYHKIIMN HENPEPHIBHON HA
OTpE3KE;

WCIIOJB30BaTh NPOU3BOAHYIO JUIA HAXOXKACHUS HAWIIY4dIlEero pElIeHus B
NPUKIAIHBIX, B TOM YHUCJIE€ COLUMAJIbHO-3KOHOMHYECKHX, 3aJadax, s
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHs TIpoliecca, 3alaHHOro (popmynol wiu
rpaduxom;

CBOOOJHO ONEpHUpPOBATh MOHATHSAMH: IE€pBOOOpa3Has, OMNpPEACIEHHBIN
WHTErpall, HAXOAWTh IEpPBOOOpA3HBIC AIEMEHTAPHBIX (DPYHKIMHA U BBIYUCIATH
uHTerpai no popmysie Herotona-JIeitonuna;

HAXOAUTh IJIOLIAAH IUIOCKUX (GUTYP U 00BEMBI TE ¢ TOMOUIBIO UHTETpaIa;

MMETh IPEACTABICHHE O MAaTEMAaTHYECKOM MOJEIMPOBAHMM HA INPUMEPE
cocTaBJICHUs TU(PPepeHIINATbHBIX YPaBHEHU;

pemaTh NMPUKIAAHBIE 33Ja4d, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKOIO H
($U3NYECKOTO XapaKTepa, CpeACTBAMU MAaTEMAaTUYECKOTO aHaIU3a.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHOXECTBO 1€HCTBUTEIIBHBIX YUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIbIM IT0Ka3aTeIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkums. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 TpuronomeTpuueckue BIpaXKEHUS U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCUH 10
HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3 AT 5 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0
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11 KJIACC

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

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne aTa udposbie
n/n Tema ypoka Bcero Kontpoaensie — IpakTiiecikue fI[Sy‘ICHPIH :)lﬁ[()l:ll;OBaTeJIbele
padoThI padoTshI pecypesI
1 MHOXeCTBO, Oneparuy HajJ MHOYKECTBAaMH 1
7 UX CBOMCTBa
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO 1
anmapara JJisl pelieHus 3a1a4
Panmonansabie ynciaa. OOBIKHOBEHHBIE U
4 JECATUYHBIC IPOOH, TTPOIICHTHI, 1
0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH
Parnnonansheie unciaa. OOBIKHOBEHHEIC U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1
OeCKOHEYHBIE TIEPUOANYECKHUE JPOOH
6 [Tpumenenue npoOeii ¥ IPOLIEHTOB ISt 1
pelieHus MPUKIAIHBIX 33124
7 [Tpumenenue apobeli U MPOIEHTOB AJIs 1
penieHus MPUKIAIHBIX 3324
8 JlelicTBUTeNIbHBIE YKCIIa. PallnoHalbHbBIE U 1
UppaIMoHaIbHbIC YHCIIA
9 ApudmeTnueckue ornepanuu c 1
JIEMCTBUTEIIbHEIMH YK CIIaMHU
10 Mopaynb AeiCTBUTENBHOTO YKCIIA U €r0 1
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CBOMCTBA

11

12

13

[TpuOnmkEHHBIE BBIYMCIICHUS, TIPAaBUIIa
OKPYTIJICHUS, TPUKUIKA U OLICHKA
pe3yJibTaTa BEIYMCIEHUN

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

OCHOBHBIE METO/IbI PELICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUH U
HEPABEHCTB

14

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpoOHO-pallMOHATIBPHBIX YPAaBHEHUH H
HEPaBCHCTB

15

16

17

MHOrouseHsl OT OJTHON IEPEMEHHOM.
Jlenenne MHOrouI€Ha HAa MHOTOUJIEH C
ocratkoM. Teopema besy

MHorousieHsl ¢ LeIbIMU KO3 QUITHEHTaMH.
Teopema Buera

Pemrenne cucreM TMHENHBIX YpaBHEHUN

18

19

20

Pemrenne cucreM TMHENHBIX YpaBHEHUI

Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHUM.
Omnpenenurens MaTpuLel 2xX2, ero
TEOMETPUUYECKUN CMBICIT Y CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

Onpenenurens MaTpulbl 2X2, ero
reOMETPUYECKUI CMBICT M CBOMCTBA;
BBIYUCIICHHE €r0 3HaUCHHs

21

[IpuMeHeHne onpenenuTens s PELIeHHs
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CHUCTEMBI JINHEWHBIX YPAaBHEHUI

22

23

Penienne nmpukinagHbIX 3a7a4 ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemmenue nmpukiaaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YpaBHEHU

24

Kontponbnas padora: "Pannonanbuble
ypaBHEHHUs U HepaBeHCTBA. CrcTeMsl
JIMHEWUHBIX YpaBHEHUI"

25

26

27

OyHKIWMS, CITOCOOBI 3a1aHUs () YHKITUH.

Bsanmuo obparnbie pynkiun. Kommosumms

byHKIII
I'paduk QyHkuuu. dnemMeHTapHbIe
npeoOpazoBanus rpadukoB QyHKIUH

OO6nacth ornpeAesieHus] © MHOYKECTBO

3HaueHud ¢pynkuuu. Hynu ¢yHkimm.
[TpomexyTKM 3HaK MOCTOSIHCTBA

28

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

29

30

31

MakcuMyMbl 1 MUHUMYMBbI (QYHKIIMH.
Haubonpiiee u HaumMeHbllIee 3HaYCHHE
(GYHKIIMHM Ha IPOMEKYTKE

JluneliHasi, KBagpaTU4Has U JpOOHO-
AvHeNHas QyHKIH

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHHE TPAPUKOB ITHX PYHKIUH

32

DIeMEeHTapHOE MCCIICIOBAHNE U
NocTpoeHue rpauKoB ATUX QYHKIUN
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CrerneHs c LETBIM TT0Ka3aTeaeM. buaom

33 HeroTona

34 Crenens c 1eJIbIM TTOKa3areneM. bunom
Herorona
CrenenHast GyHKIUS C HATypaIbHBIM U

35 LeJIBIM IMoKa3zareiieM. E€ cBolicTBa U
rpaduk

36 Kontpoinbhas padora: "CreneHHas
¢bynkuus. E€ cBoiictBa u rpaduk"

37 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIICHU U €ro CBOMCTBA

38 ApudmeTndeckuii KOpeHb HATypaJbHOU
CTETEeHH U ero CBOMCTBA

39 [IpeobpazoBaHus YMCIOBBIX BHIPAKECHUH,
COJIeprKalINX CTENeHH U KOPHH

40 [IpeobpazoBaHus YHCIOBBIX BHIPAKEHUH,
COJIEpXKAIINX CTETIEHU U KOPHU

41 [TpeoOpa3oBaHus YHCIOBBIX BBIPAKECHUI,
COJIepXkalINX CTENIEHU U KOPHU
Uppanmonanbusie ypaBHeHHs1. OCHOBHBIE

42 METO/IbI PEIICHUS UPPAITUOHATEHBIX
yYpaBHEHUHU
Uppanuronansueie ypaBHeHHs. OCHOBHBIE

43 METO/Ibl PEIIEHUsI UPPALIUOHATIBHBIX
ypaBHEHUU
Uppannonansueie ypaBHeHus. OCHOBHBIC

44 METO/IbI PEMICHHS UPPALlMOHATBHBIX

ypaBHEHUH
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PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

4 UpPpalMOHATILHBIX YPABHEHHIM

46 PaBHOCHIIBHBIE TTEPEXO/IbI B PELICHUHU
MPPALMOHATIBHBIX YPaBHEHUN

47 PaBHOCHIIbHBIE TTEPEXOBI B PELICHUH
UpPpaALMOHATILHBIX YPABHEHHIM

48 PaBHOCHIIBHBIE TTEPEXO/IbI B PELICHUU
UpPpaAlMOHATILHBIX YPABHEHHM
CgoiicTBa u rpaduk KOpHS N-0ii cTeneHn

49 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTejeM
CaoiicTBa U rpaduK KOpHsI N-Oi CTENEeHH

50 KaK (YHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTejeM
KonTponbnas pabota: "CpolicTBa u rpaduk

51 KOpHs N-ol crenenu. MppanroHanbHbie
ypaBHeHHUA"

59 CreneHsb ¢ pallMOHATBHBIM [TOKA3aTENEeM U
€€ CBOICTBA

53 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEeM U
€€ CBOICTBA

54 CreneHsb ¢ pallMOHAIBHBIM ITOKa3aTeIeM U
e€ CBOICTBA

55 [ToxazarenbHast pyHKILINS, €€ CBONWCTBA U
rpaduk

56 Ucnonb3oBanue rpaduka GyHKINUN TS

peueHust ypaBHEHU I
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Hcnons3oBanue rpaduka QyHKIHH 115

57 - 1
peleHNs ypaBHEHUH
[Tokazarenbubie ypaBHeHUsS. OCHOBHbBIE

58 METO/BI pEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHU I
[Toka3zarenbHble ypaBHeHMs. OCHOBHBIE

59 METO/Ibl PEIICHHSI TOKA3aTeIbHbIX 1
ypaBHEHU U
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE

60 METO/IbI PEIICHUs TOKa3aTEIbHbBIX 1
YpaBHEHUU

61 KonTtpomnpHas padora: "[lokazarensHas 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudm umncna. CoicTBa jJorapudpma 1

63 Jlorapudwm yucna. CoiicTa norapudpma 1

64 Jlorapu¢m yucna. CoiicTBa jorapugpma 1

65 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1

66 JlecaTHYHBIE U HATypaJIbHBIC JTOTapH(PMBI 1

67 [TpeoOpa3oBaHue BbIpaKEeHUH, COAEPIKAIINX 1
J0rapupmbl

68 [IpeobpazoBanne BEIpaKEHHIA, COACPIKAIIIX 1
Jorapupmbl

69 [TpeoOpa3oBanue BRIpAKESHHUN, COACPIKAIIIX 1
sorapu@msl

70 Jlorapugmuueckas pyHKIus, € CBOHCTBA U 1
rpadux

71 Jlorapudmuueckas pyHKUUA, €€ CBONCTBA U 1
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rpaduk

Hcnons3oBanue rpaduka QyHKIUN A5

72 peueHusl ypaBHEHU I

73 Hcnonbs3oBanue rpaduka GyHKIUN 1JIs
pelieHusi ypaBHEHUM
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

74 METO/BI pEIIeHUs JToTapu(HPMUIECKUX
ypaBHEHUH
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

75 METOBI pEIICHUS JIoTapu(HMUIECKUX
ypaBHEHUI
Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE

76 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
ypaBHEHUI

77 PaBHOCHIIBHBIE TIEPEXO/Ibl B PELICHUT
JorapupMHUUECKUX ypaBHEHUH

78 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILICHUT
norapu(MUUECKUX YpaBHEHUN

79 Konrtponsnas pabora: "Jlorapudpmuueckas
¢ynkus. Jlorapupmuueckue ypaBHeHus"

80 CuHyC, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCJIOBOT'O apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

82 ApKcuHYC, apKKOCUHYC U apKTaHT€HC
YKCIIOBOTO apryMeHTa

83 ApKcUHYC, apKKOCUHYC U apKTaHT€HC
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YHUCJIOBOT'O apryMeHTa

Tpuronomerpuyeckas OKpyKHOCTb,

84 OTpeieIeHue TPUTOHOMETPHUYECKUX 1
(GyHKIUI YUCIOBOTO apryMeHTa
TpuronomeTrpuyueckast OKpyKHOCTb,

85 OTpeIeTICHUE TPUTOHOMETPUUECKHUX 1
(GYHKIMIA 9UCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITHI 1

88 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITHI 1

90 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX 1
BBIpAXKEHUM

01 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

92 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

03 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

94 Pemienne TpuroHOMETpUYECKUX YPAaBHEHHUM 1

95 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

96 Pemnienne TpUrOHOMETPUYECKUX YPAaBHEHHHA 1

97 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUI 1

98 Pemienne TpUrOHOMETPUYECKUX YPaBHEHHIA 1

99 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUI 1

100 Pemenue TpuroHoMeTpuUECKUX ypaBHEHUI 1

28




KontponbHas pabora:

101 "TpUroHOMETPHUYECKUE BBIPAKESHUS U
TPUTOHOMETPUYECKUE YpaBHEHUS"
[TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS

102 nocjenoBaTenbHOCTEH. MeTon
MaTeMaTUYECKON MHIYKLINU
MOHOTOHHBIE U OTpPaHUYEHHBIE

103 MoCIIeI0BaTEIbHOCTH. VicTopus aHanmn3a
0OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccus

105 ['eomeTrpuueckas nporpeccust

106 beckoneyHo yObIBaroIasi reoMeTpruiecKast
nporpeccust

107 CyMMa OecKOHEYHO yOBIBaroIen
FEOMETPUUECKON MPOTrPECCHH

108 JIMHENHBIN ¥ YKCIOHEHIUAIIBHBIN POCT.
Yucno e. DopMyra CIOKHBIX MPOLEHTOB

109 JIMHENHBIN U DKCIIOHEHIMAIIBHBIN POCT.
Yucno e. DopmMyia CI0KHBIX TPOLIEHTOB

110 Hcnonp3oBaHne MPOTpeccHy IS PeIICHUS
pealbHBIX 3a/1a4 MPUKIAJHOTO XapaKTepa

111 Kontponbnas padota:
"[TocnemoBaTeIbHOCTH U TpOrpeccuu’”

112 HenpepbiBHbIE QYHKIINU U UX CBOICTBA

113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKINMA

114 CpoiicTBa (h)yHKIMI HENPEPHIBHBIX HA
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OTpe3Ke

CgoiicTBa GYHKIIUIA HETPEPHIBHBIX Ha

115
OTpe3Ke

116 Meton UHTEpBAJIOB JUIsl pELLICHUS
HEPaBEHCTB

117 MeToa HHTEpBAIOB JJIsl pEIICHUS
HEPaBEHCTB

118 MeTtoa HHTEpBaIOB JJIs peIeHUs
HEPaBEHCTB

119 [TprMeHeHnEe CBOWCTB HEMIPEPBHIBHBIX
(byHKUUH 1715 pelieHus 3a1a4

120 [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GYHKIUH U1 perieHust 3a1a4

121 [lepBast u BTOpas Mpou3BOIHbIE (PYHKINU

122 Ornpezenienne, reOMETPUUECKHI CMBICTT
IPOM3BOIHOM

123 OnpeaeHeHHUe, (bU3UYECKUN CMBICI
MIPOM3BOTHOM

124 YpaBHeHUe KacaTebHOU K TpapuKy
byHKIIIN

15 VYpaBHeHMEe KacaTeabHOU K rpaduky
byHKIIMHN

126 [Tpon3BoIHBIC NIEMEHTAPHBIX (PYHKIIUH

127 [Ipou3sBoaHbIE IIEeMEHTAPHBIX (PYHKIUN

128 [Tpou3BoHAS CYMMBI, TPOW3BEICHHS,
YaCTHOTO Y KOMITO3UIINH ()yHKITHIA

129 [IpousBonHas CyMMBbI, IPOU3BEACHMS,
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YaCTHOTO ¥ KOMITO3UIIMH ()yHKIIUNA

HpOI/ISBOILHaH CYMMEI, ITPOU3BCACHUA,

130 y 1
YaCTHOTO ¥ KOMITO3HUIIUU (HYHKITUI
131 Kontposbnas padora: "[IponsBognas” 1 1
132 [ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3aIUs 1
3HaHui: "YpaBHeHus"
133 [ToBTOpEHME, 0000IIEHUE, CHCTEMATH3 AL 1
3HaHui: "OyHkun"
134 Hroroas xouTpoapHas pabora
135 HroroBast kKoHTpoIbHAs paboTa 1 1
136 HOBTOP@HI/I@, 000011eHre, CUCTEeMaTU3aIIH 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME
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11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
nugposeie
o0pa3oBaTe/ibHbIE

pecypchl

[Ipumenenne npou3BOIHOM K
UCCIIeIOBaHHIO (PYHKIIHM Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI

[IpumeneHne Mponu3BOIHON K
UCCleI0BaHUIO (PYHKIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI
[IpuMeHeHne Npon3BOJHOM K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

[Ipumenenne npou3BOIHOM K
UCCIIEeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI
[IpuMeHeHne Mpon3BOJHOM K
UCCIIEIOBaHUIO (QYHKIIMM Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[Ipumenenre npou3BOIHON K
UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

HaxoxnaeHnue HaHOOJIBIICTO U

HaAMMCHBIICTO 3HAYCHU A HerepBIBHOﬁ

(GyHKINN Ha OTpe3Ke
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Haxoxxnenrne HanOoIIbIIIero u
HAMMEHBIIETO 3HAYCHUST HETIPEPHIBHOM
(GyHKIIMH Ha OTpE3Ke

Haxoxaenne HauOoIbInero u
HAaUMEHBIIIETO 3HAUCHUS HEPEPHIBHON

(GyHKINU Ha OTpE3Ke

10

11

Haxoxxaenne HanOoJIbIIEro 1
HAaUMEHBIIIET0 3HAUYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

Haxoxnenne HanOoIbIIEro U
HAaWMEHBIIIETO 3HAYCHUS HETPEPHIBHON

GbyHKINU Ha OTpE3Ke

12

13

14

Haxoxnaenue HaubombIero u
HAaUMEHBIIETO 3HAUCHUS HEMPEPHIBHOMN
(GyHKIIUM Ha OTpe3Ke

[Ipumenenne nporu3BOIHOM IS
HAax0>KJICHUsI HAMJIYYILEro perieHus B
MPUKJIAHBIX 3a/1a4ax

[IpuMeHeHne Mpou3BOJHON [
HAXOXJCHUS HAUJTY4IIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

15

16

[Ipumenenne nponu3BOIHOM IS
ONPEACIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3aIaHHOT0 GOPMYION UITN
rpaduKom

[Tpumenenne npou3BOTHOM IS
ONpPEACIICHUSI CKOPOCTH U YCKOPEHUS
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rporecca, 3a1aHHOTro GopMYJIOi UTH

rpadgukom

17 Kommosurus ¢hyHKImit

18 Kommnosumus hyHkmmii

19 Komnozunus pyHKuumi

20 ['eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOPJIUHATHOMN TIOCKOCTH

21 I'eomeTpuueckue o0pas3sl ypaBHEHUN Ha
KOOPJIUHATHON TUIOCKOCTH

99 KonTponbnas padora: "UccnenoBanue
(GyHKIUH C TOMOIIBIO TPOU3BOIHON"

23 [TepBooOpazHas, OCHOBHOE CBOHCTBO
MepBOOOPA3HBIX

24 [TepBooOpazubie AeMEHTAPHBIX (YHKIIUA.
[IpaBuiia Hax0X/1€HNS IEPBOOOPA3HBIX

o5 IlepBooOpazHbIe 1eMEHTAPHBIX ()YHKIHH.
[TpaBuia HaX0XIEHHS IEPBOOOPA3HBIX

26 NHurerpai. I'eoMeTpU4eCKUN CMBICI
UHTErpajia

97 Beruucnenue onpenenéHHoro HHTerpaa
o gopmysne HoroTona-JIeiiOnuna

28 Brruucnienue onpeaenéHHOro MHTErpana
o gopmyne HeroTona-JleiiOuuma

29 [TpumeHeHne MHTETpaa A1l HaX OXKACHUS
TJI0IA e TIIIOCKUX PUTyp

30 [TpumeHeHHe UHTErpana A HaXOXKACHUS
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00BEMOB reOMETPUYECKHX TEJ

[Tpumeps! pemennii qudQepeHraIbHbIX

31 .
ypaBHEHHHA

39 [Tpumeps permerunit nuddepeHImanIbHbIX
ypaBHEHUU
MaremaTrnueckoe MOAECIMPOBAHUE

33 PEATBHBIX MPOLIECCOB C MTOMOIIBIO
mudQepeHIranbHbIX ypaBHEHUH

34 Konrponbnas padota: "[lepBoobpazHas u
uHTerpan’

35 Tpuronomerpuyeckue QyHKINH, UX
CBOICTBa U TpaduKu

36 Tpuronomerpudeckue GyHKIUH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuueckre GyHKIUH, UX
CBOICTBA U TpaduKu

38 Tpuronomerpudeckne GyHKIUH, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBA U TpaduKH
OT100p KOpHEH TPUTOHOMETPUIECKUX

40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKUX

41 YPaBHEHUH € TOMOILBIO

TPUTOHOMETPUYECKON OKPYKHOCTH
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OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 YpaBHEHHUH C TTIOMOIIIBIO
TPUTOHOMETPUUYECKOH OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUECKHX

43 YpaBHEHUH C TOMOILbIO
TPUTOHOMETPHUECKON OKPY>KHOCTH

a4 Pemenne TpuroHoMeTpHUECKUX
HEPaBEHCTB

45 Perrenne TpUroHOMETpHUUECKUX
HEPaBEHCTB

16 Pemenne TpuroHoMeTprUUECKUX
HEpPaBEHCTB

47 Pemenne TpuroHoMeTprUUECKUX
HEPaBEHCTB
Kontpomnsnas pabdora: "['paduku

48 TPUTOHOMETPUUECKUX (QYHKIIUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHbBIE METO/IbI PEeILICHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEeILICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

52 OCHOBHBIE METO/IbI PEeILICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IBI PETICHUS
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Jorapu(MUUECKUX HEPABEHCTB

OcHoBHBIC MCTOJbI pCHICHUS

>4 norapuMUYECKUX HEPABEHCTB
55 OCHOBHBIC METOJIbI PEIICHUS
JorapupMHUUECKUX HEPABEHCTB
56 OCHOBHBIE METOBI PELICHUS
norapuMUYECKUX HEPABEHCTB
57 OCHOBHBIE METOJIbI PEILICHUS
UppaIMOHAILHBIX HEPABEHCTB
58 OCHOBHBIE METOJIbI PEILICHUS
UppaIMOHAILHBIX HEPABEHCTB
59 OCHOBHBIE METOBI PEIICHUS
HPPaIlMOHATILHBIX HEPABEHCTB
60 OCHOBHBIE METOJIbI PEILICHUS
UppaIMOHAILHBIX HEPABEHCTB
61 I'padmyueckue MeTOABI pelIcHUS
UPPAIMOHATLHBIX YPaBHESHUI
62 I'padmueckue MeToAbI penieHus
UppaIMOHAILHBIX YPAaBHEHHMA
63 I'padmyeckue MeToAbI pemieHus
MOKa3aTeIbHBIX YPaBHCHUN
64 I'padmyueckue MeTOBI pelIeHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'padmyeckue MeToAbl penieHus
Jorapu(pMHUUECKUX YPaBHCHHUI
66 I'padmyueckue MeTOABI pemIcHUS
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67

Jorapu(MUUECKUX HEPABEHCTB

I'padmueckue MeToABI perieHUsS
norapuMUYECKUX HEPABEHCTB

68

69

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JorapupMUIecKux
YpaBHEHUU

I'padmyeckue MeToAbI pelicHUs
MOKAa3aTeIbHBIX U JOrapu(PMHIECKUX

YpaBHEHUU

70

71

72

I'padmueckue MeToabl pemeHus
MOKAa3aTeIbHBIX U JOTapU(PMHUUECKUX
HEPaBEHCTB

I'paduueckue MeTo bl peLIeHus
MOKa3aTeIbHBIX U JIOrapu(PMUIECKUX
HEpPaBEHCTB

KonTponbhas padota: "UppatmonanbHele,
MOKa3aTeibHbIE U JIoTapupMUUecKue

HepaBeHCTBa"

73

74

KommnekcHble uncna. Anrebpandeckas u
TpUTrOHOMETpHUECKasi POPMBI 3arucu
KOMIIJIEKCHOTO YHCIIa

KommiekcHele uncna. AnreOpandeckas u
TPUTOHOMETpHUEcKas (popMbl 3arucu

KOMIIJICKCHOT'O YHCJia

75

76

Apudmernueckre onepaum ¢
KOMIUIEKCHBIMU YHCJIaMHU

Apudmerndeckre onepaum ¢
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KOMIIJICKCHBIMHU YHCJIaMH

N300pakeHre KOMITJIEKCHBIX YHCET Ha

" KOOPJAMHATHOW INIOCKOCTH

78 N300paxeHne KOMITJIEKCHBIX YHCET Ha
KOOPJIUHATHOMN TIOCKOCTH

79 ®opmyna Myaspa. KopHu N-oi crenenu
13 KOMILJIEKCHOT'O YHUCIIa

80 ®opmyna Myaspa. KopHu n-oii ctenenu
13 KOMITJIEKCHOTO YHUCIIa
[IpumeHeHne KOMIUIEKCHBIX YHCEI JUIS

81 penieHust GU3NIECKUX U T€OMETPHUCCKHUX
3aa4y

82 KonTponbnast padora: "KomiuiekcHbie
yucna"

83 HarypanbHble u nensle yucna

84 HatypanbHble u 1ienble uncia

85 [IpuMmeHeHne MPU3HAKOB AETUMOCTH
LEJTBIX YUCEeIl

86 [IpuMmeHeHne MPU3HAKOB AETUMOCTH
L[EJTBIX YUCEIl

87 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH
nensix gucen: HOJl u HOK

88 [IpuMmeHeHne MPU3HAKOB AETUMOCTH
uensix yucen: HOJ u HOK

89 [TpuMeHEeHHEe TPU3HAKOB JISTUMOCTH

HEJBIX YMCEJI: OCTATKH 110 MOJIYITIO
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90

91

IIpuMeHeHMe NPU3HAKOB 1€TUMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOAYJIO
[IpumeHeHne NpU3HAKOB AETUMOCTU
LeNbIX YUCeII: aNroput™ EBkimnaa s

pelICHU 3a4a4 B LCJIbIX YHUCJIaX

92

93

Kontposbnas pabota: "Teopus menbix
yucen"

Cucrema ¥ COBOKYITHOCTh YpaBHEHHI.
PaBHOCHIIBHBIE CHCTEMBI H CUCTEMBI-

CICACTBUA

94

95

96

Cucrema n COBOKYITHOCTb ypaBHeHHﬁ.
PaBHOCHIBHBIE CUCTEMBI U CUCTEMbI-
CIICACTBHUA

OCHOBHEBIE MCTO/bI PCIICHHA CUCTEM U

COBOKyrIHOCTGﬁ pairuOHAJIbHBIX ypaBHeHI/Iﬁ

OCHOBHBIE METObI PELIEHUSI CUCTEM U
COBOKYITHOCTEN MPpALlMOHATIBLHBIX

YpaBHEHUU

97

98

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYIHOCTEH MOKa3aTeIbHbIX
YpaBHEHUH

OCHOBHBIE METO/IbI PEUIEHUS CUCTEM U
COBOKYITHOCTEM MOKa3aTeIbHBIX

YpaBHEHUI

99

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(hMU4IeCcKux
ypaBHEHUH
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100

101

OcCHOBHBIE METObI PELICHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(pMUUECKUX
YpaBHEHUU

[IpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3a]a4 U3
pa3nuyHbIX 001acTeil HAYKH U peabHOM
YKU3HU, HHTEPIIPETALUs II0JY4CHHBIX

pE3yJIbTaTOB

102

103

[IpuMeHeHne CUCTEM K PELICHHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 U3
pa3IUYHBIX 00JaCcTel HayKH U peallbHOMN
KHU3HU, HHTEPIPETAUS TOTYyYECHHBIX
pe3yNbTaToB

[IprMeHeHre HEPAaBEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a/1a4 U 3a]a4 U3
pa3IMYHbIX 00JacTel HayKH U peaslbHON
YKWU3HM, HHTEPIIPETALUs TOJTYICHHBIX

pe3yJbTaToB

104

Kontponbnas pabora: "Cucremsi
pallnOHAJIBHBIX, UPpPALIMOHATIBHBIX
MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX

ypaBHEHH"

105

106

PanunoHannHBIC YpaBHCHHUA C [TapaMCTpaMn

ParnmonansHble HEpaBEHCTBA C
rnapaMeTpamu

107
108

PanmoHanbHBIE CHCTEMEI C ImapaMeTpaMmu

HppaumnoHanbHble ypaBHEHMS,
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HCpaBCHCTBA C ImapaMEeTpaMu

109 HppanmoHaibHbIe CUCTEMBI C
rapameTpamu

110 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazarenbHbIE CUCTEMBI C TAPAMETPAMU

112 Jlorapudmuueckue ypaBHEeHUS,
HEPaBEHCTBA C MapaMeTpaMu

113 Jlorapudmuueckue CUCTEMBI C
napameTpamu

114 TpuroHomeTpudecKe ypaBHEHHUS C
rapameTpamu

115 TpuronomeTpruyeckue HepaBeHCTBA C
napameTpamu

116 TpuroHomMeTpru4ecKue CUCTEMBI €
rapameTpamu

[TocTtpoenue u uccnenoBanue
117 MAaTeMaTUYECKUX MOJEIEN PealbHbIX
CUTYallUi C IOMOILBIO YPAaBHEHUH C

napameTpamu

HOCTpOGHI/IC N UCCIICOOBAHUC

118 MaTeMaTU4YeCKUX MoAeIeH PCAIBbHBIX
chyauHﬁ C IIOMOIIIbIO CUCTEM ypaBHCHI/Iﬁ

C rmapamMeTpamMu

119 [TocTtpoenue u nccnenoBaHue

MATEMAaTHUYICCKUX Moneneﬁ PEATBbHBIX




CUTYaIU# C MOMOIIBIO CUCTEM YPaBHEHHI
C mapameTpaMu

Kontponsnas pabdora: "3anaun ¢

120 .
napameTpamu

121 [ToBTOpEeHME, 0000IIECHNE,
cucrtemaTusanus 3HaHuil: "YpaBHeHnus"

122 [ToBTOpeHue, 060061IeHNE,
cucTeMarusanus 3HaHui: "YpaBHenus"
[ToBTOpeHME, 0000IIECHNE,

123 cucTeMaTu3anus 3HaHuil: "YpaBHEHHUS.
Cucremsl ypaBHeHUI"

124 [ToBTOpeHME, 0000IIECHNE,
cuctemaTusanus 3Hanuii: "HepaBencrsa"

125 [ToBTOpeHue, 0600IEeHNE,
cuctemMaTtu3anus 3Hanuii: "HepaBencrpa"

126 [ToBTOpenue, 06001IeHNE,
cucreMmarnsanus 3HaHui: "HepaseHncraa"
[ToBTOpenue, 0600IIEHNE,

127 cuctemaTtusanus 3Hanuii: "[IponsBogHas u
e€ npuMeHeHue"
[ToBTOpenue, 06001IeHNE,

128 cucteMaTtuzanus 3Hanuii: "[IponsBoaHas u
e€ npumeHeHue"
[ToBTOpenue, 06001IeHNE,

129 cucteMaTtu3anus 3Hanuii: "[IponsBogHas u

e€ npumeHeHue"
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[ToBTOpeHME, 00001IECHNE,

130 cucTeMaTu3anus 3Hanuii: "MHTerpai u ero 1
npuMeHeHue"

131 [ToBTOpeHue, 060061IeHNE, 1
cucTeMaTu3aius 3Hanuii: "Oynxkuun"

132 [ToBTOpEeHME, 0000IIECHNE, 1
cucrtemaTtusanus 3Hanuii: "OyHkuun"

133 [ToBTOpeHme, 06001IIeHNE, 1
cucTeMaTu3anus 3Hanui: "OyHkun"

134 Hroroas koHTpoIbHAs paboTa 1 1

135 HroroBast koHTpoIbHAs paboTa 1 1

136 [ToBTOpEHME, 06061ueHI:Ie, 1
CUCTEMAaTH3aIHsI 3HAHUHA

OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

«Anrebpa ¥ Ha4YaJi0 MaTEeMaTHYECKOTO aHalu3a. YTIyOJeHHbIH ypoBeHb». A.l'. Mep3isk,
J.A. Homuposckuii. M: Tlpocsemenue, 2023, 2024r.

METOJJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Martemaruka: anrebpa ¥ Hayajlla MaTeMaTHYeCKOro aHaln3a, reoMerpus. Anredpa u
Hayaja MareMmaTudeckoro aHammsa. 10 kmacc [yrryOJIeHHBIH YpPOBEHB|: METOIUYECKOE
nocobue mis yuutens / E.B.byuko, A. I'. Mepznsik, B. b. Ilononckuii, M. C. Skup. —M.
:BenTana-I'pad

2. Maremaruka: ajrebpa M Hayaja MaTeMaTHYECKOro aHaln3a, reoMerpus. Anredpa u
Hayajla MareMarudeckoro aHanm3a. 11 kmacc [yrimyOJeHHBIH YPOBEHB|: METOIUYECKOE
nocobue st yaurens / E.B.bynko, A. I'. Mep3msik, B. b. Ilononckuii, M. C. Skup. —M.
:Benrtana-I'pad

3. Maremaruka: anreOpa U Hadajga MaTeMaTH4eCKOro aHanusa, reomerpus. ['eomerpus. 10
KJlacc [yriyOlleHHBIH ypOBeHb|: MeToauueckoe nocobue g yuutens / E.B.bymko, A. T
Mepsmsik, B. b. [Tononckuit, M. C. Sxup. —M. :Bentana-I'pad

4. Matemartuka: anreOpa U Havaja MaTeMaTH4YeCKOro aHaiau3a, reomerpus. ['eomerpus. 11
KJIacc [yriyOJieHHBIH YypOBEHB|: MeTonuueckoe mocooue st yuurens / E.B.byuxo, A. T.
Mepsnsik, B. B. Ilononckuii, M. C. Sxup. —M. :Benrana-I'pad

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1. www. edu - "Poccuiickoe obpasoBaHune" ®enepanbHbiii nopTan.

2. www.school.edu - "Poccuiickmnin obweobpasoBaTesbHbI nopTan"
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