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MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMme cpeaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUYnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpyeT
JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE O0YyYaIoMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, 0OIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliuecsi OBJIaJIeBalOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VYyebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOro aHallu3a 3aKjIa/IbIBaeT
OCHOBY JJIi YCIICIIHOTO OBJIAJICHUS 3aKOHAaMU (PU3UKH, XUMHUH, OHUOJIOTHUH,
TTOHMMAaHUS OCHOBHBIX TCHICHIIMA Pa3BUTHS SKOHOMUKH W OOIIECTBEHHOMN KU3HU,
MO3BOJISIET OPHCHTHPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX IS JajbHEHIIero oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMHU M JIOTHYECKHU
CTPOTUMHU KOHCTPYKIMSIMHU alreOpbl M MaTeMaTH4YeCKOro aHalv3a pa3BUBAET
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBAThH
YTBEPKACHUS C TIOMOINBIO MHAYKIIMH U PAcCyKIaTh JEAYKTUBHO, HMCIOJIb30BAThH
0000IIeHNE W KOHKpETH3aluio, a0CTparupoBaHWE W aHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTHUUECKOE MBIIIJICHUE.

B xoxe usydenusi yuebHOro Kypca «Ainrebpa v Havajla MaTeMaTHYEeCKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIICH PEeaJbHbIX CUTYAIllUH,
WHTEPHIpETAllud  TIOJYYCHHBIX  pElIeHW#, 3HAKOMSATCS €  MIpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIJAIONTUMUCS MaTEMaTHYECKUMH OTKPBITHSMHU U UX aBTOpPaMH.

VYueOHbIll Kypc 007aJaeT 3HAUYUTENIbHBIM BOCIUTATENIBHBIM TOTEHIIUAIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbId MaTepuasl, CHOCOOCTBYIOUIUI
GbOpMHPOBAHHIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NeATEeIbHOCTH, TpeOyIomeld MPOAOIKUTEIBHON  KOHIEHTpAIlMM  BHUMAaHUS,
CaMOCTOATEIbHOCTH, aKKYPAaTHOCTH U OTBETCTBEHHOCTH 3a MOJIyYeHHBINA pe3yJIbTarT.

B ocHoBe MeToanku oOydeHust anreOpe U HayajlaM MaTeMaTUYeCKOro aHaIn3a
JICKUT IEATCTLHOCTHBIA TPUHITUT OO yICHHUS.

B cTpykType yuebHOTO Kypca «Anredpa 1 Hadajia MaTeMaTHIECKOTO aHATTN3a»
BBIJIEJICHB  CIEAYIOLUE COJAep)KaTeIbHO-MeToAndYeckue JuHuu: «Yucna u
BbIYMCIICHUS», «DYyHKIIMU U Tpaduku», «YpaBHEHHUs U HepaBeHCTBa», «Hauaina
MaTE€MaTUYeCKOro aHanu3a», «MHoXecTBa U JIoTMKay. Bce OCHOBHbIE
COZIEPKATEIIbHO-METOIMUECKUE JIMHUW W3YYalOTCSd Ha TPOTSHKEHUM JBYX JIET



00y4eHHs Ha YPOBHE CpPeIHEro o01ero oopa3oBaHmsl, ECTECTBEHHO JOMOIHSS APYyT
Jpyra ¥ IOCTENEHHO HACHIIIasiCh HOBBIMH TeMaMu U pasfenamu. JlaHHbIi yueOHbIi
KypC SBJSI€TCS WHTErPATHBHBIM, IOCKOJIbKY OOBEOUHSAET B cebde cojaepaHue
HECKOJIbKMX MaTeMaTHYeCKMX AUCLMIUIMH, TaKMX KakK anredpa, TPUTOHOMETpUS,
MaTeMaTUYECKUI aHAJIN3, TEOPUS MHOXKECTB, MaTeMaTHUYECKasi JIOruKa u npyrue. [1o
Mepe TOTo Kak oOyvarolyecs OBJa/eBaloT BcE Ooiee MIUPOKUM MaTEMATHYECKUM
anmapaToM, y HUX MOCJEI0BAaTENIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTb MAaTEMAaTUYECKYyI0 MOJCIb PEAIbHOW CUTYyallMd, NPUMEHATH 3HaHUS,
IOJlyYEHHBIE MPU H3YYEHMHM Y4e€OHOro Kypca, Ul PEIICHHS CaMOCTOSTENIBHO
c(OpMyJIMPOBAHHON MaTeMAaTUYECKOM 3a/Jayu, a 3aTEM HHTEPIPETUPOBATH CBOM
OTBET.

CopepxarenpbHO-MEeTOAUYECKasl JIMHUA «UHuCina M BBIYMCICHHS» 3aBEpLIACT
(GbopMUpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HA4aTo Ha ypPOBHE OCHOBHOIO o01ero oopazosanus. Ha ypoBHe cpeanero oOuiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
pPalMOHAJIBHBIX BBIYMCICHUM, BKIIIOYAIOMIMX B €0 MCHOJIb30BAaHUE Pa3IMYHBIX
dopM 3amucu YHuCla, yYMEHUE JenaTb NPUKUAKY, BBINOJIHATH MPUOIMKEHHBIE
BBIUMCJICHHS], OLIEHUBATh YHUCIIOBBIE BBIpaXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMbIe OOYYaroIIMMCsT MHOKECTBAa HaTypajibHbIX, IEJbIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YHCENT  JIONOJHAIOTCS  MHOYKECTBOM
KOMILIEKCHBIX 4Hhceld. B  KakaoM M3 3THX MHOXECTB pPacCMAaTPUBAIOTCS
CBOMCTBEHHbIE €My cleUu(pUYecKUue 3aJaud M ONEepaluu: JeJCHHE Halelo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXKECTBE LIEJBbIX 4YHCEN, 0coOble CBOMCTBA
palMoHaNbHBIX M HUpPPAIlMOHATBHBIX YKCeN, apu(pMETHUECKUE ONEpaluy, a TaKKe
U3BJICUEHUE KOPHS HATypaJlbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCElL.
bnarogapss mocienoBaTeNbHOMY paCIIMPEHUIO0 Kpyra HCIOJIB3YEMBIX YHUCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMHM HX MPUMEHEHUS I PELICHUs PAa3IMYHbIX 3a/1a4
dbopMupyeTcsi IpeCTaBI€HUE O €IUHCTBE MATEMAaTUKHU KaK HayKH U €€ poJiH B
IOCTPOEHNUU MOJIEIEN PEAJbHOTO MHpA, IIMPOKO HCIOJIB3YIOTCA 0000IeHuE U
KOHKpETHU3aIusl.

JIunus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS HA MPOTSKEHUU BCErO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHuUs, MOCKOJIbKY B KaXKJIOM
paznene IIporpamMMbl IpPELyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3anad. B
pesynpraTte OoOydaroluecss OBJIAJAEBAIOT Pa3jIMYHBIMM METOAAMM  PELICHMS
pallMOHANBHBIX, HPPALMOHAIBHBIX, TMOKA3aTENbHbIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUYECKUX YPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TakKke 3ajady,
colepkaux mapaMerpsl. lloslydeHHbIE yMEHHs IIMPOKO HCIOJIB3YIOTCA MpPH
UCCIIEIOBAaHUM (DYHKIUI C MOMOIIBIO MTPOU3BOJHOM, MPU PEHICHUH MPUKIaJIHbIX
3a/lay ¥ 3a7]a4 Ha HAXOXKJEHUE HAauOOJbIINX M HAUMEHBIIUX 3HAYEHUN (PYHKIUU.



Jannast copep:karenbHasi TMHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacuéTtel 1o  (Qopmynam, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UppaIMOHAIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKCHUH, a TAKXKE BBIPAXKCHUM,
coJlepKallluX CTerneHu W Jiorapudmbl. brarogaps uzydeHuio anredGpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUUECKOTO U a0CTPAKTHOTO
MBIIIICHUS 00y4aromuxcs, (OPMHUPYIOTCS HABBIKU ACTYKTHBHBIX PacCyKICHUH,
paboThl C CHMBOJBHBIMH (OpMamH, MPEACTABICHUS 3aKOHOMEPHOCTEH u
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. Anre0Opa npeniaraet 3GPpeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS MPAKTHUYECKUX U €CTECTBEHHO-HAYYHBIX 3ajad,
HAIJISIIHO JIGMOHCTPUPYET CBOM BO3ZMOXKHOCTH KaK S3bIKa HAYKH.

CopepxxarenpHo-MeTOIMYeckass JUHUS «DyHKIIUM U TpaduKku» TECHO
NEPEIUIETaeTC C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 337aET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. V3ydeHue CTerneHHoH,
MOKa3aTeNIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKUMU 7Sl pelIeHUs 3a1ad U3 APYruX y4eOHBIX
IPEIMETOB U PEATbHON U3HU TECHO CBS3AHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C PEIICHHWEM YpaBHEHHM M HepaBeHCTB. [Ipum 3TOM OoJibllIOE BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpPMyJaMu 3aBUCHMOCTH MEXKIY
pa3IMYHBIMM BEJIIMYMHAMH, HCCIENOBATh TMOJYyUYCHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTeIbHON JIMHUU HAIlEJIEH Ha Pa3BUTHE YMEHUM U
HABBIKOB, IO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEIMYMHAMH B Pa3IUUHON
dbopme: aHATUTHYECKOM, Tpadudeckor U ciioBecHOM. Ero n3yuenne crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUS, CIOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCIIOIb30BAHUIO AHAIIOTUH.

CopepxarenpHass nuHug «Hauana MareMaTHyeckoro aHaius3ay MO3BOJISIET
CYILIECTBEHHO PAaCIIUPUTh KPYT KaK MaTeMaTHUYECKHX, TaK U MPUKIAJHBIX 3a/ad,
JIOCTYITHBIX 0O0YYarolmuMcs, TaK KaK y HUX TMOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpa@uky  CIOXKHBIX (YHKIMMA, OMPEAeNsiaTh WX HauOONbIINE W HAUMEHBIITUE
3HAUEHUA, BBIYUCIATH MUIOManu (Guryp u oObEMBI T€, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpoleccoB. JlaHHas coaepkarenbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJIENel pealbHbIX CUTYyaluH,
MO3BOJIIET HAXOIUTh HAWJTYUIIIEE PEIICHUE B MPUKIIAJHBIX, B TOM YHCIIE COLIUAIBHO-
PKOHOMHYECKHMX, 3a/a4ax. 3HAKOMCTBO C OCHOBAMHM MaTEMaTHYECKOIO aHaJIn3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMaJIbHO-JIOTMYECKOTO U KPEaTUBHOTO
MBIIICHUS, (QOPMUPOBAHUIO YMEHHMM pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yyaronyecs y3HatoT O BBIJAIOLINXCS
pe3ynbTaTtax, MOJYyYCHHBIX B XOJI€ Pa3BUTHUS MaTEeMaTHKU KaK HAyKH, U 00 HX
aBTOpax.



CopeprkaTenbHO-METOANYECKast TUHUS «MHOXKeCTBa | JIOTHKA)» BKIIOUYACT B
ceOs1 DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMaTHYECKOW JIOTHKHU. TeopeTHKO-
MHOKECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIPHOM MaTEeMAaTHKHU
U TIpe[yiaraloT Hambojiee YHUBEPCAIBHBIA SI3BIK, OOBEIMHSIONINN BCE pa3/eibl
MaTeMaTHKd # €€ TPWIOKCHH, OHU CBS3BIBAIOT pa3HbIE MaTEeMAaTHYECKHE
JTUCIUIUIMHBL W WX TPWIOKEHUS B eauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOydYarmeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTeMaTUKH W WCIIOJIB30BaTh €T0 IS BBIPAKCHHSI CBOMX MBICIICH.
JpyruM BaXHBIM TPU3HAKOM MAaTEeMaTUKA KaK HayKd CIeJyeT TpU3HAThH
CBOMCTBEHHYIO € CTPOTOCTh OOOCHOBaHHMIA U CJICIOBAaHUEC ONPEICIEHHBIM
mpaBujaM  TOCTPOCHHSI  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJEMEHTaMH
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUYECKOTO MBIIIICHUS
00y4Jaronuxcs, Mo3BOJIIET UM CTPOUTH CBOM PACCY>KJEHUSI HAa OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKK KPUTHUECKOTO MBIIIJICHUS.

B yueObHOM Kkypce «AnreOpa W Hadajga MaTEMaTHYCCKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICIMPOBAHUS, KOTOpPHIE TPHU3BAHBI
criocoOCTBOBAaTh (DOPMUPOBAHUIO HABBIKOB TOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyallui, WCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOIIBIO afmapara ajiredopbl H
MaTEMaTUYECKOr0 aHalln3a, WHTEPIpPETAlMH TMOJYyYEHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KAKIIBIN M3 Pa37eioB MPOTPaMMEI, ITOCKOJIBKY BECh MaTepHal
y49eOHOTO Kypca IIMPOKO HCIIONB3YETCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pElIEHUN  pEabHBIX  NPAKTUYECKUX  3aj7ad  oOydaroniuecss  pa3BUBAIOT
HAOJIOMATEIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe M  KOHKPETHU3UPOBATh  MPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABHIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOIIECCE U3YyUEHHUS BCEX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTEeMaTUYECKOTO aHATTU3a.

Ha wu3yuenune yueOHOro Kypca «AnreOpa ¥ Hadajla MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 ximacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIENIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yuciia ¥ BBIYHCIEHHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JICCATHYHBIC JPOOH, IPOIICHTHI,
OeckoHeuHble mnepuoanueckue npoou. [IpumeHeHue apoOelt W TPOIICHTOB st
pelIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaTbHOM KU3HU.

JlelictBuTenpHble  yucia. PanuoHalbHBIE W UPpPALMOHAIIBHBIE YHCIA.
ApudmMernueckue  omepanmuy ¢ JCUCTBUTEIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEIBLHOTO YHCia U €ro cBoicTBa. [IpubmmxEéHHbIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJKA U OLICHKA PEe3yJIbTaTa BEIUYMCICHUH.

Crenenpr C 1ensIM HokazareneMmM. buHom Hpiotona. HMcnosib3oBaHue
noAXosAIEend (GOpMbI 3alMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTABIICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa jnorapupma. J[leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHMSI M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHUE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1IEBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUN U
HEpPaBEHCTB. MHOrOwWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema bezy. MHOrouieHs!I ¢ 11e1bIMU KO3 PUIIUEHTAMHU.
Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BBIPAKEHUN, COACPIKAIIMX CTETICHH U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YpaBHCHUM.
[IpeoOpa3zoBaHue BRIpaXKEHHM, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue ypaBHEHUH. OcHOBHBIC METO/IbI perieHus

Jorapu(PpMUUYECKUX YpaBHCHUH.
OcHOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpUuroHoMeTpUYECKUX YPaBHEHU M.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHUl. OnpenenuTens MaTpUIlbl 2 X2, €ro FTEOMETPUYECKUI CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs JJI1 PEUICHUS CUCTEMBbI
JVUHEWHBIX ypaBHEHMI. PelleHne NpUKIagHBIX 3aJad C IOMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTPOCHHOW MOAENH € TOMOIIBIO MaTPHIL
Y OIIPENEIIUTEIICH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJEN PEATbHOM CHUTYallMd C IMOMOIIBIO
YpaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HAyKU U peaibHOM KU3HU.

DyHKUMH U TPaPUKHU

Oynkuusg, crnocoOsl 3amanus GyHKIUH. B3aumHO o00paTHbBIe (QYHKIHH.
Komnosumus ¢ynkuuit. I'padux QyHkmun. DiaemeHTapHbIe MpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

OO6unacTh ompeneneHuss 1 MHOXKECTBO 3HaueHud (yukumu. Hymu yskium.
[IpomexxyTku 3HaKonocTossHCTBA. UETHbIE 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
byukiuu. [IpoMexxyTku MOHOTOHHOCTU (GYHKIMU. MakCUMymMbl U MUHHUMYMBbI
dbyukiuu. HaubonbIiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (PYHKIUU. DJIEMEHTapHOE
UCCJIEJOBaHUE U IOCTPOCHUE UX IPa(PUKOB.

CrenenHast pyHKIMS ¢ HATypaJdbHBIM U II€JIbIM NOKa3zareneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpaduK KOpHs n-0i CTENEHU KaK (yHKIMUK 0OpaTHOU CTENEHU
C HATypaJIbHBIM MOKA3aTEJIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs YpaBHEHUH.

TpuroHomeTpuyeckass OKPYKHOCTb, OIPEAEICHUE TPUTOHOMETPUUYECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAJIBHBIE 3aBUCMMOCTH B pEaJbHBIX MPOIECCaX U SBICHUSX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

Havana maTemMaTH4ecKoOro aHajmsa

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl IOCJIEAOBaTENbHOCTEH. MeTon
MaTeMaTU4YeCKOM MHAYKIUH. MOHOTOHHBIE U OTPaHUYEHHbBIE OCTIEA0BATEIbHOCTH.
HcTopusi BOZHMKHOBEHUS MAaTEeMaTHMYECKOTO aHalli3a Kak aHaiu3a OEeCKOHEYHO
MalbIX.

Apudmerrueckas U reoMeTpruUecKas nporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOUIEH reoMeTpUueCcKOon
MPOTrPEeCCUU. JINHENHBIA U 3KCIIOHEHIHAIBHBINA POCT. Yucio e. @opmyiia CI0KHBIX
NpoLEHTOB. Mcnonb30BaHWE MPOTPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKIIATHOTO XapakTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpaduxoB ¢yukiuii. CBoiicTBa (QyHKIMH HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble QyHKIUU. Onpenenesne, reOMeTpUIecKuil u
buznyecKuit CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeIbHOM K rpa@uKy (PyHKIHH.

[TpousBogubie  anmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMH W HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB M SBJICHUM, NPU PEIICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMAaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKa3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yuces, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oOiee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, anropurmMa EBkinuaa 1 penieHus
3a/1a4 B LIEJIBIX YUCIIAX.

KoMmmnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau n-o¥i creneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3HUYECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHHS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIECTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO0p  KOpHEH  TPUTOHOMETPHUYECKMX  YpPaBHEHHMM C  MOMOIIbIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAIIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumMeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PELIEHUIO0 MaTEMAaTUYECKUX
3a]a4 1 33/1a4 U3 Pa3IMuHbIX 00JacTell HAYKU U PeasbHOM KU3HH, UHTEPIPETAIUs
MOJIyYEHHBIX PE3yJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHKIUHA. ['eomerpuyeckue oOpa3bl ypaBHCHUH W
HEPaBEHCTB Ha KOOPJIMHATHOM ITUIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pellleHUs ypaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMpPHU PEUICHUHU 3aad U3 JPYTrUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havana MmaTeMaTH4€CKOr0 aHAJIN3a

[TpuMmeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMII HA MOHOTOHHOCTb U
sKkcTpeMyMmbl. HaxoxaeHre HanboapIIero 1 HAMMEHbILIEr0 3HaYeHUI HEeMPEPbIBHON
(yHKUIHH Ha OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEHIeHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs Mpolecca,
3aJIaHHOTO (HOPMYJIION M TpauKoOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoX1eHHs TepBOOOPA3HBIX.

WuTerpan. ['eomeTpudecKkuil cMbICIT HHTETpaia. Beruucinenue onpenenréHHoro
uHTerpana no gpopmyne Herotona-Jleionuna.

[TpumeHeHrne uHTErpajia A HaXOXKJIEHUS IUIOIafel MiIockux ¢Guryp u
00BEMOB T€OMETPUUECKHUX TEJL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOIECCOB € MOMOLIBI0 U depeHIanIbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaIaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 O0IIECTBA, PEACTABICHUE O MATEMATUYECKUX
OCHOBAaX (DYHKIIMOHMpPOBAHUS pA3JIMYHBIX CTPYKTYp, SBICHUN, MPOIEAYP
IpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHUEM;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHPOBAHHOCTh POCCUNCKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B APYrHX HayKax, TEXHOJIOTHsAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, TUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSTEIbHOCThIO YYEHOT0, 0CO3HAHUE JTMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYyIIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, PEUICHU, pacCyKJIeHUM, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3I0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE THUTAHHWE, COATAHCUPOBAHHBIA PEKUM 3aHITUH U
OTIIbIXa, pEryisipHas (u3NYecKass aKTHBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN JAEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NpodEeCCUOHANBHOM  JESATEILHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeanu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIE TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa30BaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUUM BCEU KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COI[MATTbHO-Y)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COLIMAIbHON
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MaTeMAaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeITOBEUSCKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUISL pa3BUTHUSL IUBUJIM3AIMH, OBJIAJICHUE SI3bIKOM MAaTEMAaTHUKU U MaTEeMaTUYECKOU
KYJBTYpOU KaK CPEJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYAIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJornyeckue AeMCTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYILECTBEHHbIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSATWUNA, OTHOIICHUN MEXJy MOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeIeNICHUs TIOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPHU3HAK KIacCU(pUKAIIH,
OCHOBAHUS JIJIs1 0000IIEHUS M CpaBHEHUSI, KpUTEPUH TTPOBOAMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJAUTEIbHBIC U OTPUIIATEIbHbIE, AMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (¢akTaxX, JaHHBIX, HAOIIOJCHUSAX W YTBEPXKICHHUSAX, IpeAJIaratb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMN;

JieJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUI
(IpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHHUS U BHIBOIBI;

BBIOMpATh CMoco0 peleHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUs], BRLIOUPATh HanboJIee MOAXOAAITUN C YYETOM CaMOCTOSTEIHHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBaTe/IbCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (HhOopMHpOBaTH TMIOTE3Yy, apryMEHTHUPOBAThH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIMpoBaTh OOOOLIEHUS] U BBIBOJBI 10 pe3ylbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOLlecca, a TaKkKe BBIABUTATH
MPEJIOJIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nundopmanueii:

BBISBJIATH JeUUUTH MHPOPMAIMK, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOTIPOC | TSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEJICTaBIATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHMBeEpPCaAJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (HOPMYITHPOBATH CY>KJIEHHUS B COOTBETCTBUU C YCIIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaTh IOSCHEHHUS IO XOJIy PEUIEHUs 3aJauyu,
KOMMEHTHPOBATH MOJYyYECHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXKJIEHUS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX IAE€MOIl TEMBI,
npoOsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIATh CBOM CYXKACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4he M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh Pa3HOIIACHS, CBOM BO3PAKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
NpEe3eHTAlUK U OCOOEHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUS C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BIAJCTh HABBIKAMHM  IIO3HABATENIbHOM  pedekcuM KaKk  OCO3HaHUS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEHICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI pPe3yNbTaTOB JESITEIbHOCTH, HAXOAUTh OLINOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
JeSTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pachpeleisaTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYX AATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpyNmoBbIX (opMax paboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BBIMOJIHATH CBOIO YaCTh PaOOThI U KOOPJUHUPOBATH
CBOM JICUCTBUS C IPYTHMH YIEHAMU KOMaH/bl, OLICHUBATh KAYE€CTBO CBOET0 BKJIAA
B OOmUNA TPOAYKT TO KpUTEPUSIM, CHOPMYIHUPOBAHHBIM yYaCTHUKAMU
B3aMOJIEUCTBHUS.

INPEAMETHBIE PE3YJIBTATDBI

K koniy obOyuenuss B 10 kjacce 0OyyarOIIMICAd TOJYYUT CIICAYIOIIHE
MPEAMETHBIE PE3yJIbTAThl TI0 OTACJIBHBIM TeMaM pabouell mporpamMmbl y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTrO aHaTUu3ay:

Yucsa v BBIYUCTCHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: paAlMOHATBLHOE YHUCJIO0, OCCKOHEYHAas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATLHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEUCTBUTEIIBHOTO YHCIIA,;

OPUMEHSATh JIPpOOM W TPOLEHTHI JUIsl DPEIICHUS TPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MIPUMEHSITH NMPUOTUKEHHBIC BEIYUCIICHUS, PABUJIa OKPYTIICHUS, TPUKUAKY U
OLICHKY p€3yJbTaTa BEIYMCICHUM;



CcBOOOZIHO OMEpUPOBATH MOHATHUEM: CTEMEHb C LENbIM TOKa3aTeleM,
UCIOJIB30BaTh MOAXOIALTYI0 (POPMY 3alKCU JEHCTBUTEIBHBIX YUCEI JIJIsl PEIICHUS
MPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JAHHbBIX;

CBOOO/IHO OIEpUPOBATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHON
CTCIICHU;

CBOOOJIHO OIEPUPOBATH MOHATUEM: CTEIIEHb C PALlMOHAIBHBIM [TOKA3aTENIEM;

CBOOOZIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapU(PM UHKCIa, JACCITHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAH['€HC, KOTAHIEHC
YHMCIIOBOI'O apTyMEHTA;

OIEpUPOBATh MOHATUAMU: APKCHHYC, APKKOCUHYC U apKTAHI€HC YUCIIOBOTO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS M YPABHEHHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh pPa3JU4YHbIE METOJAbl PEIICHHUS palUOHANIBHBIX M JAPOOHO-
palMOHAIBHBIX yPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUS
HEPAaBEHCTB;

cBOOO/IHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOH,
MHOTOWIEH € UEIbIMHA KO3 PUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JI€JICHUE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM, TeopeMy be3dy u Teopemy Buera nns
penieHus 3a1ay;

CBOOOJIHO ONEpUpOBaTh MOHATUSMHU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro T€OMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOMCTBA ompenenurens 2 X 2 g BBIYMCIECHHS €ro 3HayeHus,
OPUMEHATh ONPEACIUTENN [UIsl PELIEHUsT CUCTEMbl JIMHEWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYallUH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUM,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C IIOMOINBIO MaTpPUIl W OIPEAEIIHTEIEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBHM C KOPHSIMHU JJisi MpeoOpa3oBaHUs
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YHUCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCITI0JIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jgorapu(MUYECKUX BBIPAKEHMUI;

cBOOOIHO ONEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKa3aTelbHbIE U
JorapupMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOILBIO PABHOCHIIbHBIX
NIEPEXOJ0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKre GOopMyIIbl JUIsl TPeoOpa3oBaHus
TPUTOHOMETPHUUYECKHUX BBIPAXKECHHIA;

CBOOOJHO ONEpPUPOBATH IMOHATUEM: TPUTOHOMETPUUECKOE YpABHEHUE,
OPUMEHATh  HEOOXOAuMbIE (OpPMyJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUI];

MOJEJIMPOBaTh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHS, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jauyd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C MCIIOJIb30BAaHUEM allliapara aiareopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a1aHusl (QyHKLUH,
B3aMMHO OOpaTHble (QYHKIUH, KoMOo3umus GyHKUuH, Trpaduk QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB PyHKINH;

CBOOO/IHO OIEpPUPOBATh MOHATUAMU: OOJACTH OIpPENEICHUS] U MHOXXECTBO
3HaYeHUHN PYHKUNU, HYIH QYHKINH, TPOMEXKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpOBaTh IMOHATUSAMU: UETHBIE W HEYETHbIE (DYHKIMH,
NEePUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HauOOJIbllee M HauMEHblIee 3HaueHue (YHKIUH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs! (PYHKIMS C HaTypalbHbIM U
HeabIM TOKa3zareneM, Ipapuk CTeNeHHOW (YHKUHMHU C HATypajlbHbIM U LEJIbIM
nokasareyieM, rpaQuk KOpHsS N-Od CTENEeHH KakK (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpPUPOBATh TOHATUSAMU: JIMHEHWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U IOCTPOCHUE UX TPaPUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSMHU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA M rpauKH, HCHOJb30BaTh MX TpapUKH AJis PELICHUS
YPaBHEHHU;

CcBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHHEe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBaHUA MPOLECCOB H
3aBUCUMOCTEH MpH PEIICHUH 3a/lady U3 JPYrUX y4eOHBIX MPEIMETOB M pealbHON
KU3HU, BBIpAXXaTh (HOPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauaja maTeMaTH4ecKOro aHAJIM3a:

CBOOOJTHO OMNEPHUPOBATH MOHATHAMU: apu@MeTHUecKas M TIeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroOIIasi reOMeTpUUecKasi Mporpeccus, JMHEHHBIN 1
HKCMOHEHLIUAIBHBINA POCT, (POpMYJIa CIOKHBIX MPOLIEHTOB, UMETh NMPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh IPOIPECCUU ISl PEIIEHUs peajbHBbIX 3a4ad IPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIO0BATENBLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEI0BATEIbHOCTEH, MOHOTOHHBIE W OrpPaHMYEHHBIC IOCIEI0BATEILHOCTH,
MOHMMATh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOTHO ONIEPUPOBATH OHATUSMU: HEMPEPHIBHBIE PYHKIIMHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (YHKIUS, HEMpEpbIBHAS Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIIUH JJI PEIICHUS 3a/aY;

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

BBIUUCIISTh MIPOU3BOJIHBIE CYMMBI, MTPOU3BEACHUS, YaCTHOTO U KOMIIO3HUIIMH
IByX (YHKIUH, 3HATh MPOU3BOIHBIC AJIEMEHTAPHBIX (DYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKHI CMBICT MPOU3BOJHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpHpPOBaTh  TMOHATHUSMHU: MHOXKECTBO, ONEpaluu  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH armapar Jjisl ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yUYEeOHBIX MPEAMETOB;

CBOOOJHO OMNEpPHPOBaATh TMOHATHUSMU: OIpEAETCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, TOKA3aTEIbCTBO, PABHOCHIIbHBIC
ypaBHEHUS U HEPABEHCTBA.

K xonmy oOyuyenus B 11 kiacce oOyyaromuics TOJYYUT CIEIYIOUTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucaa v BBIYUCTCHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPAJIBLHOE U LIEJ0€ YUCII0, MHOXKECTBA
HATypaJbHBIX U IIEJIBIX YHCEJI, UCTIOJIb30BaTh MPU3HAKU JIETUMOCTH LIEIBIX YHUCET,
HOJ/l m HOK HarypanbHBIX 4yucen Mg pelmieHus 3aAad, MPUMEHSTh alrOpUTM
EBknupa;

cBOOOIHO OMEpUpOBATh IMOHATHEM OCTAaTKa [0 MOMYJIO, 3alHChIBATh
HATypaJbHbIC YMCIIA B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS,;

CBOOOIHO ONEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUICEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHUSIMHU: HUPPAIMOHAIBHBIE, MOKa3aTeIbHBIC H
JorapuMUYECKHe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PAaBHOCHJIbHBIX TIEPEXOJIOB;

OCYHIECTBJISTh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (HOPMYJIBI TSI PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIICCTBHS, HAXOAUTh PEIICHUS
CUCTEMbl U COBOKYITHOCTEH pallMOHAJIBHBIX, UPPAIMOHATIBHBIX, MOKA3aTEIbHBIX U
JorapuMUYECKUX YPaBHCHUIN U HEPABECHCTB;

pearb paloOHaJIbHbIE, UppaloHalIbHBbIE, MOKa3aTeJbHBIE,
jgorapuMUYecKre U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coJiep>Kalle MOAYJIU U NapaMeTphl;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TaKXK€ 3a/1a4 C MapaMeTpaMu;

MOJICIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIPDAQKEHUS, YPAaBHEHHUS, HEPABEHCTBA M HX CHCTEMBbI MO YCJIOBUIO 33/1a4H,
UCCJIEIOBATh IOCTPOEHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
WHTEPIIPETUPOBATH MOJTYUCHHBIN pe3yJIbTar.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTH FEOMETPUYECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPIUHATHOM
MJI0CKOCTH;

CBOOOJTHO ~ ONEPUPOBATH TMOHSTHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynxmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
MIPOLIECCOB.

Havana maTteMaTH4ecKOro aHajm3a:

MCITIOJI30BATh MPOU3BOIHYIO JIJISl UCCIICIOBAHUS (DYHKIIMA HA MOHOTOHHOCTh
U SKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIUU HEMPEPHIBHOU Ha
OTpE3KE;

UCIIOJIb30BaTh MPOU3BOAHYIO JJISI HAXOXKJACHUS HAWJIY4Ilero pEuIeHus B
MPUKIIAJIHBIX, B TOM YHCJI€ COLMAIbHO-PKOHOMHUUYECKUX, 3a7a4ax, JJisl ONpeaeIeHus
CKOPOCTHU U YCKOPEHHUS TpoIiecca, 3aaHHOro GopMyIioi uin rpadukoM;



cBOOOZIHO OMEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEePBOOOPAa3HBIC AIEMEHTAPHBIX (YHKUMHA M BBIYHUCIATH
uHTerpai no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU TIOCKUX (PUTYp ¥ 0OBEMBI TEJ C MOMOIIBIO HHTETPAIa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus nudpepeHnaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIe 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCcTBaMi MaTeMaTHIECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
KonTpoabubie IIpakTuuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
MHOXECTBO 1EHCTBUTEIBHBIX YHCEIL.
| MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBI TMHEMHBIX
ypaBHEHUH
) Oynkiun u rpapuku. CrenenHas GyHKIUs 12 | Bbu6moteka [JOK
C LIEJIBIM TTOKa3aTelieM https://m.edsoo.ru/1568aba3
Apudmernueckuit KOpeHb N-0il CTENEHN. bubmuoreka [IOK
3 15 1
WppanmoHansHbie ypaBHEHUS https://m.edsoo.ru/1568aba3
IToka3zarenbHas pyHkuus. [lokasarenbHble bubmuoreka [IOK
4 10 1
YpaBHEHUs https://m.edsoo.ru/f11c4afd
Jlorapudmuueckast GyHKIIHS. bubmuoreka [IOK
5 18 1
Jlorapudmuyeckue ypaBHEHHS https://m.edsoo.ru/f11c4afd
TpuroHomMeTpuueCcKe BbIpaXEHUS U bubmuoteka [IOK
6 22 1
ypaBHEHUS https://m.edsoo.ru/1568aba3
7 ITocnenoBaTeIbHOCTH U IIPOIPECCUH 10 1
but6mmorekxa [IOK
8 H B 20 1
elpepLIBIbIe pyHKi. TIporsBoHas https://m.edsoo.ru/f11c4atd
9 [ToBTOpeHue, 060061IeHNE, CUCTEMATH3AIUS 5 ,
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10
- 136 10 0

I[TPOTPAMME




11 KJIACC

KonuyectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
n/n NpOrpamMmbl Bcero Kontpoapmpie  Mpaxrueckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
| HccnenoBanne GyHKIHIA ¢ TOMOIIBIO 2 ) bubmmoreka [JOK
MIPOU3BOIHOM https://m.edsoo.ru/f11c4afd
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduku TpUTOHOMETPHUECKUX (HYHKIIHH. 14 1 Bbu6motreka [JOK
TpuronomeTpuuecKkre HEpaBeHCTBA https://m.edsoo.ru/f11c4afd
4 WppanmonanbeHble, OKa3aTeIbHbIE U 24 | Bbu6motreka [JOK
norapupMHUECKUE HEPABEHCTBA https://m.edsoo.ru/1568aba3
KommiekcHbie unucna 10 1
HarypanbHble 1 1enble ynucna 10 1
CucreMsbl parioHaIbHBIX
7 I/IppaI_II/IOHl;'IEHLIX HOKa3a”’[eJ'IBHBIX u 12 1 Bubmmorexa [OK
. https://m.edsoo.ru/1568aba3
JoTapu(PMUYECKUX YpaBHEHUM
8 3aza4yu ¢ mapaMmeTpamu 16 1
9 [ToBTOpeHue, 0600IIEHNE, CHCTEMATH3 AL 16 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 136 10 0

I[TPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoanuyecTBO 4acoB DJIeKTPOHHbIE
Ne HMara uugposbie
Tema ypoka Kontpoabusbie IlpakTnueckue
n/n Bceero H3yueHusi oOpa3oBaTejbHbIE
padoThI padoThI
pecypcbl

I'IABA 1. MHo:kecTBO J1eiicTBUTEJbHBIX Yuces. MHorouwienol. PanmonanbHble ypaBHeHHsl M HepaBeHcTBAa. CrcTeMbl JIMHEHHBIX
YPABHEHHIA.

MHo03k€eCTBO, Onepauy HaJl MHOKECTBAMH
U UX CBOICTBa

Huarpammsl Ditniepa-Benna

[IpuMeHeHne TeopeTHKo-
MHO>KECTBEHHOTO anmapara Jjs PeIeHNs
3a1a4

Parmmmonanpusie yncia. OOBIKHOBEHHBIE U
JeCATUYHBIE IPOOU, TTPOIICHTHI,
OECKOHEUYHBIE MTEPUONUECKHUE TPOOH

PanmonanbHble yncna. OOBIKHOBEHHBIE U
JECSITUYHbIE TPOOH, IPOLIEHTHI,
OecKOHEYHbIE IEPUOANYECKHE JPOOH

[Ipumenenne qpoOeit U MPOIEHTOB IS
pelIeHus TPUKIATHBIX 3a7a4

[Ipumenenue qpoOei U IPOIEHTOB TSt
peLIeHUs TPUKJIIAIHbIX 3a/1a4

JleicTBuTeNnbHBIE YKclia. PaimonanbHbIC U
HMppanyoHaJbHbIC YHCTIa




ApudmeTnueckue onepanuu c

? JEHCTBUTENIbHBIMU YU CIIaMU
10 Monyib 1eMCTBUTEIBHOTO YUCIA U €ro
CBOMCTBa
[IpubnmxEHHBIE BBIYUCIICHUS, TIPaBUIIa
11 OKpYIJICHUS, IIPUKUKA U OLICHKA
pe3yJibTaTa BEIYMCIEHU
OCHOBHBIE METO/IbI PELLICHUS LENbIX U
12 IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB
OcHOBHBIE METO/IBI PELLIEHNUS LENbIX U
13 JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB
OcCHOBHBIE METO/IBI PELLIEHNUS LENbIX U
14 JPpOOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB
MHOrowieHsl OT OAHON NEPEMEHHOM.
15 Jlenenne MHOTOYJIEHA HA MHOTOWIEH C
octaTtkoM. Teopema besy
16 MHoOrouseHs! ¢ LeIbIMUA
koadunuentamu. Teopema Buera
17 Pewienne cucreM TUHENHBIX YPaBHEHUM.
18 Pemrenne cucreM TMHENHBIX YpaBHEHUM.
Marpuia cucTeMsl JINHEWHBIX YPAaBHEHUM.
19 Onpenenurens MaTpUILbl 2%X2, €ro

T€OMETPUYECKHI CMBICT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS




20

21

Onpenenuresib MaTPUILBI 2X2, €10
T€OMETPUYECKUI CMBICIT U CBOWCTBA; 1
BBIYHCIICHUE €T0 3HAYCHUS

[TpuMeHeHue onpeaenuTeNs 1 pelieHus
CHCTEMBbI JINHEHHBIX YPaBHEHU

22

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

23

24

25

26

Pemenue npuknaaHbIxX 3a/1a4 ¢ TOMOIIbIO
CHUCTEMBI JINHEWHBIX YPABHEHUI
KonTpoasHnas padora: ""PaunonanbHbie

YPaBHEeHHs U HepaBeHcTBa. CucTeMbl 1 1
JINHEeHHbIX YPaBHEeHUI."

FNABA 2. ®ynkuuu u rpadpukn. CreneHHas QyHKIUS ¢ HeJbIM IIOKa3aTeseM.

OyHKIHS, CIOCOOBI 3a/1aHus QYHKITUH.
B3anmuo obpaTHble QyHKIUH. 1
Komnozunus ¢pyHkimii.

I'padux GyHKIIUN. DIEeMEeHTapHbIE
npeoOpa3oBaHus rpagukoB GyHKIUN

27

OO6nacth ornpesesieHus] © MHOYKECTBO
3HaueHu# Gynkunu. Hynm pynkumn. 1
[TpoMexyTKH 3HaK MOCTOSIHCTBA

28

29

YérHble ¥ HeUETHBIE (PYHKIINU.
[Tepuoaunueckue pynkuuu. [pomexyrku 1
MOHOTOHHOCTH (pYHKIIMH

MaxkcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubosnbiiee u HanMeHblIee 3HAYCHUE 1
GYHKIIMM HAa IPOMEKYTKE




Jlunelinas, kBagpaTudHas U JPOOHO-

30 .
auHenHas QyHKIH

31 DIIEMEHTApHOE UCCIIEI0OBAaHUE U
MOCTpoeHne TpauKOB ATUX PYHKITUN

1 DJIeMEHTapHOE UCCIIEIOBAaHUE U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKIUH

1 Crenens ¢ nenslM nokasarenaem. buaom
Herorona

14 Crenens ¢ nenslM nokasarenaeMm. bunom
Hprorona
Crenennast GyHKIHUS C HATYPAJIbHBIM H

35 LIeJIbIM ITOKa3aTresneM. E€ cBoiicTBa U
rpaduk

36 KonTpoubnas padora: "Crenennas |
¢pynkuus. E€ cBoiicra u rpagpuk"

I''TABA 3.Apu¢pmerndeckuii KOpeHb n-0ii crenenu. UppannonanbHble ypaBHEHHS.

37 ApudmeTnueckuii KopeHb HaTypaJbHOU
CTEIIEHHU U €ro CBOMCTBA

13 Apudmernueckuil KOpeHb HaTypaTbHON
CTETIEHH U €r0 CBOMCTBA

39 [TpeoOpa3zoBaHs YHCIOBBIX BBIPAXKEHUH,
COJIEpKaliX CTENEHU U KOPHU

40 [TpeoOpa3zoBaHus YHCIOBBIX BBIPAXKEHUH,
CoJIepKalIiX CTENeHH U KOPHH

A1 [IpeoOpazoBaHust YUCIOBBIX BBIPAKEHHI,

COACPpKAUX CTCIICHU U KOPHU




42

43

44

HppaunonanbHbie ypaBHeHHs. OCHOBHBIE
MCTOJbI PCHICHUA UPpALUOHAIIbHBIX
ypaBHEHU U

UppanuonansHblie ypaBHeHUs. OCHOBHbBIE
METO/Ibl PEIICHUS UPPALIUOHATILHBIX
ypaBHEHU M

Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE

METO/IbI pEeIlIeHUs] UPPALIUOHAIBHBIX
YpaBHEHUN

45

46

47

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUHN
VUPPALMOHAJIBHBIX YPABHEHUN

PaBHOCHIIBHBIE ITEPEXO/BI B PELICHUU
VPPALMOHAJIBHBIX YPABHEHUN

PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT
UppalMOHATIBHBIX YpPaBHEHUN

48

49

50

51

PaBHOCWIIBHBIE ITEPEXO/IBI B pELICHUN
MPPALMOHAJIBHBIX YPABHEHUI

CoiicTBa u rpaduk KOpHs n-0i cTeneHu
Kak (yHKIIMM 0OpaTHOMW CTENEeHH ¢
HATYpaJIbHBIM ITOKa3aTelIeM

CoiicTBa u rpaduk KOpHs n-0if cTeneHu
Kak (PyHKIIMHU OOpaTHOMN CTENEHH ¢
HaTypaJIbHbIM I10Ka3aTeleM
KonTtpoubnas padora: "CBoiicTBa
rpa¢uk KOpHA N-0il CTeNeHH.
HppannonajibHbie ypaBHeHus "

I'TABA 4.1loka3arenbHas pynknus. [lokazarenbHble ypaBHEHUS.




5) CreneHsb ¢ pallMOHAIBHBIM [IOKA3aTeNeM U |
€€ CBOICTBA

53 CreneHsb ¢ pallMOHAIBHBIM [IOKA3aTeNeM U |
e€ CBOIICTBa

54 CreneHsp ¢ pallMOHAIBHBIM [IOKA3aTENEM U |
€€ CBOICTBA

55 [Toka3zarenbHas (pyHKIHMSA, €€ CBOWCTBA U 1
rpaduk

56 Hcnonb3oBanue rpaduka GyHKUNUN A7 1
pellIeHus] ypaBHEHUI

57 Hcnons3oBanue rpaduka QyHKIHH 115 |
peueHus: ypaBHEHU I
[ToxazarenbHble ypaBHEHUS. OCHOBHBIE

58 METO/Ibl PEIIEHUS TOKA3aTENbHbBIX 1
ypaBHEHUU
[ToxazarenbHble ypaBHEHUS. OCHOBHBIE

59 METO/Ibl PEIIEHUS TOKA3aTENbHbIX 1
yYpaBHEHUU
[Tokazarenbubie ypaBHeHUsS. OCHOBHbBIE

60 METO/IbI PEIICHUS MIOKA3aTEIbHbIX 1
YpaBHEHUN
KonTtpoabnas padora:

61 "Iloka3arejbHass QyHKIMS. 1 1
Iloka3aTenbHbIe ypaBHeHUs "'

I')TABA 5. Jlorapupmuyeckas pynkuus. Jlorapupmudeckne ypaBHeHuUsl.

62 Jlorapudm yucna. CpoiicTBa orapugpma 1

63 Jlorapu¢m yucna. CoiicTBa orapugpma 1

64 Jlorapugm umncna. CoiicTBa jJorapudpma 1




65 JlecaTHuHBIC U HATYPAJIbHBIC JTOTAPHUPMBbI
66 JlecaTu4HbIE U HATypaJIbHBIE JTOTapH(PMbI
67 [IpeoOpa3zoBanue BhIpaKEHUH,
CoJepKaIIUX JOTapr(pMbI
68 [IpeoOpa3zoBanue BhIpaKEHUH,
coJiepKalX JorapuQmbl
69 [Ipeo6pa3oBanue BbIpakeHUH,
COJep KAIINX JIOTapH(PMbI
Jlorapudmuueckast GpyHKIusA, €€ CBOMCTBA
70 ’
u rpaduk
Jlorapudmuueckast dpyHknusa, €€ cBoiicTBa
71 ’
u rpaduk
7 Hcnons3oBanue rpaduka QyHKIHH 115
peueHust ypaBHEHU I
7 Hcnonb3oBanue rpaduka GyHKIUN A7
peueHus: ypaBHEHU I
Jlorapugmuueckue ypaBHeHHUsl. OCHOBHBIE
74 METO/bI pelIeHus JJorapu(PMUIECKUX
yYpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
75 METO/Ibl PelIeHuUs JorapuGMUIECKUX
YpaBHEHUN
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
76 METO/Ibl PelIeHus JorapuGMUIECKUX
ypaBHEHUU
77 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUU

Jorapu(pMUUECKUX ypaBHEHHM




PaBHOCHIBEHEIC MNEPEXO0bl B pCICHUHA

8 norapupMHUECKUX YpaBHEHHMA
KonTpoasHnas padora:

79 "Jlorapugmudeckasi GyHKIUA.
Jlorapudpmuyeckne ypaBHeHus"

FNMABA 6. TpuroHoMmeTpu4ecKre BbIPaKeHUs U YPAaBHEHHS.

20 CuHycC, KOCUHYC, TAHT'€HC U KOTAHI€HC
YHCIJIOBOT'O apryMeHTa

21 CuHycC, KOCUHYC, TAHT'€HC U KOTAHI€HC
YHCJIOBOT'O apryMeHTa

%) ApKcUHYC, apKKOCUHYC U apKTaHI€HC
YHCJIOBOI'O apryMeHTa

23 ApKCUHYC, apKKOCUHYC U apKTaHI'€HC
YHCIIOBOTO apryMeHTa
TpuronomeTrpuyeckas OKpyKHOCTb,

84 orpeziesieHue TPUrOHOMETPUUECKHUX
(GYHKIMI YHMCIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,

85 OIpEEIIEHNE TPUTOHOMETPUYECKHUX
(GYHKIMI YHCIOBOTO apryMeHTa

26 OCHOBHBIE TPUTOHOMETPUYECKUE
bopmybl

%7 OcCHOBHBIE TPUTOHOMETPUYECKUE
bopMyIibl

28 OCHOBHBIE TPUTOHOMETPUYECKUE
bopmybl

29 OCHOBHBIE TPUTOHOMETPUYECKUE

bopmybl




90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPAKECHUI

01 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPAXKECHUI

9 [Ipeobpa3oBaHne TPUrOHOMETPUUECKUX |
BBIPAKECHUI

93 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

94 Pemenune TpuroHoMeTpuuecKux 1
YpaBHEHUU

95 Pemenne TpuroHOMeTpUYECKNUX 1
YpaBHEHUH

96 Pemenune TpuroHoMeTpuuecKux 1
yYpaBHEHUU

97 Pelienre TpUroHOMETPUYECKUX |
YPaBHEHHUN

08 Pemienne TpuroHOMETpUYECKUX |
YpaBHEHUH

99 Pelienre TpUroHOMETPUYECKUX |
YPaBHEHHUN

100 Pemrenne TpuroHOMeTpUYECKUX )
yYpaBHEHUN
KonTtpoabnas padora:

101 "TpuronoMerpruyecKue BbIpaskeHUs 1 1 1
TPUIOHOMETpPHYECKHE YPaBHeHusn "

FNABA?. Ilocsie10BaTEeIbHOCTH U IIPOTPECCUU




IIOCHeHOBaTCHBHOCTH,CHOCO6BISaﬂaHHH

102 nociueaoBarenbHocTell. Meron 1
MaTeMaTUYECKON MHIYKLINU
MOHOTOHHBIE U OTPaHUYEHHBIE

103 nocjaeaoBaTeabHOCTH. VcTopus aHanuza 1
0ECKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccus 1

105 I'eometpuueckas nporpeccust 1

106 beckoneuyHo yObIBaroIasi reoMeTpruiecKast 1
nporpeccus

107 CyMMa OeckoHEUYHO yObIBaroIen |
FE€OMETPUUECKON MPOTrPECCUU

108 JIMHEHBIN U SKCIOHEHIIUATIbHBIA POCT. 1
Yucno e. Dopmyna cI0KHBIX IPOLEHTOB

109 JIMHENHBIN U DKCIOHEHIMAIIBHBIN POCT. 1
Yucno e. Dopmyna CI0KHBIX IPOLEHTOB

110 Hcnonp3oBanue mporpeccuu A pereHus |
peaJIbHBIX 3a/1a4 MPUKJIIAJHOTO XapaKTepa

11 KonTpoJsbHnas padora: 1 1
"IlocnenoBarebHOCTH M porpeccun’’

rNABA 8. HenpepsbiBHbIe pyHkuuu. Ilpoussoanas

112 HenpepoiBHbIE QYHKIINN U UX CBOICTBA 1

113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB |
byHKIHMA

114 CpoiicTBa (hyHKIMI HENPEPHIBHBIX HA )

OTPE3KE




CgoiicTBa (yHKIIMI HEMPEPHIBHBIX Ha

115
OTpe3Ke

116 Meton uHTEpBaAJIOB JUIsl pELLICHUS
HEPaBEHCTB

117 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

118 Metoa HHTEpBaIOB /s peIleHUs
HEPABEHCTB

119 [TprMeHeHnEe CBONCTB HENTPEPBHIBHBIX
(GyHKUUI 1715 pelieHus 3a1a4

120 [IprMeHeHne CBOMCTB HENPEPBIBHBIX
GYHKIUH U1 perieHus 3a1a4

121 [lepBast u BTOpas pou3BOIHbIE (PYHKINUU

122 Ornpezenenne, reOMETPUUECKUM CMBICTT
IIPOU3BOJHON

123 OnpeaeHeHHUe, (UBUYECKUN CMBICI
IIPOU3BOTHON

124 YpaBHeHUEe KacaTelIbHOU K rpaduKy
byHKIIIHN

125 VYpaBHeHMEe KacaTeIbHOU K rpapuxy
byHKIUA

126 [Tpou3BoHBIE AJIEMEHTAPHBIX (PYHKUINN

127 [IpousBoaHbIE AIIeMEHTAPHBIX (QYHKIUN

128 [TpousBoHasi CyMMBI, TPOU3BEACHNUS,
YaCTHOT'O ¥ KOMIO3UIIMU (DYHKIMH

129 [IpousBonHas CyMMbI, IPOU3BEACHMUS,

YaCTHOTO Y KOMITO3UIIMH (DYHKIIUNA




HpOI/ISBOILHaH CYMMEI, ITPOU3BCACHUA,

130 . 1
YaCTHOTO ¥ KOMITO3HUIIUU (HYHKITUI

131 KonTpoasnas padora: "I[IpouzBoanas" 1 1

132 [ToBTOpeHnue, 06001ICHNE, 1
cucTemarusanus 3HaHuil: "YpasHenus"

133 [ToBTOpEHmE, 0600IICHUE, |
cucreMarusanus 3HaHui: "OyHkuun"

134 Hrorosasi koHTpoOJIbHAsI padoTa 1 1

135 HTorosasi KOHTpPOJIbHAsSI padoTa 1 1

136 [ToBTOpeHwMeE, 0606meHlile, I
cHUCTEeMaTH3aIus 3SHAaHUH

OBILIEE KOJIMYECTBO YACOB I1O 136 10

[TPOT'PAMME




11 KJIACC

Ne i/

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
H3Y4YeHH S

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

rNABA1. UcciaenoBanue GyHKUMI ¢ IOMOIIBIO IIPOU3BOIHOM.

[IpuMeHeHne npou3BOIHOM K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[IpuMeHeHne npou3BOIHOM K
WCCJICIOBAaHMIO (YHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

IIpruMmeHeHne nporu3BOAHON K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

IIprMmeHeHne nporu3BOIHON K
UCCIIeIOBaHMIO (PYHKIIHI Ha
MOHOTOHHOCTb U 9KCTPEMYMBI
[IprMeHeHne npon3BOIHON K
UCCIIeIOBaHMIO (DYHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpuMeHeHne MpoOU3BOJHON K
MCCIIeI0BaHUIO (DYHKIIHI HA
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnenue HaHOOJIBIICTO U

HaVMEHBIIIETO 3HAYEHUS HENPEPBIBHON

(GYHKIIMHA HAa OTPE3Ke




10

Haxoxnenune HanOobIIero u
HaVMEHBIIIETO 3HAYCHUS HENIPEPBIBHON
(GyHKIMHU HAa OTpE3Ke

Haxoxnenne HanOOJIbIIEr0 U
HAaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(GYHKIIMHA Ha OTPE3Ke

Haxoxnenue HanbonbLero u

HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
GyHKIINN Ha OTpe3Ke

11

Haxoxxnenne HanOoIbIIETO 1
HAaWMEHBIIIETO 3HAYCHUST HEMTPEPHIBHON
(GyHKIMHU Ha OTpe3Ke

12

13

14

Haxoxxnenne HanOoIbIIETO 1
HAaMMEHBIIIETO 3HAYCHUS HEMTPEPHIBHOM
(GYHKIIMHM Ha OTpe3Ke

IIprMmeHeHne nporu3BOIHOMN ISt
HaXO0XJIEHUs HAaWIy4dlIEro pelueHus B
MPUKJIAJIHBIX 3aa49ax

IIprMmeHeHne nporu3BOIHOMN It
HaXO0XJIEHUs HAaWIy4dlIEero peluieHus B
MPUKJIAJHBIX 3aa4ax

15

[IpumeHeHre mporu3BOIHOMN ISt
OTIpEIeTICHUSI CKOPOCTH U YCKOPEHUS
mporiecca, 3alaHHoro GopMyJIon WiIH
rpadpukom

16

[IpumeHeHre mporu3BOIHOMN ISt
OTIpEIeTICHUSI CKOPOCTH U YCKOPEHUS




nporecca, 3a1aHHoro Gopmyoi nim
rpadukom

17 Kommo3zurus ¢hyHKImii

18 Komnosunus ¢pyHkuumit

19 Kommo3zurus ¢hyHKImii

20 I'eomerpuueckue oO6pa3bl ypaBHEHHI Ha
KOOPAMHATHOM IIOCKOCTH

)1 ['eomerpuueckue oOpas3bl ypaBHEHU Ha
KOOPJMHATHOM INIOCKOCTH

” KonTposbnas padora: "HUccienosanue
(yHKIHMI ¢ TOMOLILIO POU3BOAHOM "

FMABA2. IlepBooOpa3Hasi M1 HHTerpaJl.

” [lepBooOpa3Has, OCHOBHOE CBOICTBO
epBOOOPA3HBIX
[TepBoOOpa3HbIe IIEeMEHTAPHBIX

24 ¢bynkuuit. [IpaBuna HaxOXKAEHUS
epBOOOPA3HBIX
[TepBoOOpazHbIe IIeMEHTAPHBIX

25 ¢ynkuuit. [IpaBuna Hax0XKAEHUS
epBOOOPA3HBIX

26 WNHuTerpain. I'eoMeTpruiecKnii CMbICI
MHTETpaa

27 Brruucnenue onpenenéHHoro HHTerpana
no popmyne Herotona-Jleltonua

73 Brruncnenue onpenen€éHHOro nHTerpana

o popmyne Herotona-Jleliouuma




HpI/IMeHeHI/IC HHTErpaia ajd HaXO0XACHUA

29 . 1
TUIOINAACH TUIOCKUX (QUTYp
[TpuMeHeHne MHTErpaa A HaXOXKAECHUS

30 P P 1
00BEMOB reéOMETPUYECKHX TeI

31 [Tpumeps! pemennii mudepeHaITbHbIX |
ypaBHEHU I

1 [Tpumeps! pemienuii quddepeHnnanbHbIX |
ypaBHEHUI
MareMaTHuecKkoe MoJIeIMPOBaHUE

33 peabHBIX MPOIECCOB C MOMOIIBIO 1
muddepeHIMaTbHBIX YpaBHEHUI

34 Kourpoabnas padora: | |
"IlepBooOpa3Hasi u MHTerpau'

FMABA3. I'pa¢uku TpuroHoMmeTpu4YecKuX pyHkuuii. Tpuronomerpuyeckue HepaBeHCTBA.

35 Tpuronomerpudeckne QyHKINU, HX 1
CBOICcTBa U rpaduKu

16 Tpuronomerpudeckue GyHKINHU, UX |
CBOWCTBA U rpaduKu

37 Tpuronomerpudeckne GyHKINU, HX 1
CBOICcTBa U rpaduKu

18 Tpuronomerpudeckue GyHKINHU, UX |
CBOIicTBa U rpaduKu

39 Tpuronomerpuueckue GyHKIUHU, UX 1
CBOWCTBA U rpaduKu
OT160p KOpHEH TPUTOHOMETPUUECKHIX

40 YpaBHEHUH € MOMOIIBIO 1

TpHFOHOMCTpH‘-ICCKOfI OKPYKHOCTH




OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 YPaBHEHUH C TIOMOILBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

42 ypaBHEHUH € MOMOIIBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEN TPUTOHOMETPUUECKHUX

43 YpaBHEHUH C IOMOLIBIO 1
TPUTOHOMETPUYECKON OKPYKHOCTH

44 Pemenne TpuroHOMeTpU4ECKNUX |
HEPABEHCTB

45 Pemenune TpuroHoMeTpuuecKux 1
HEPABEHCTB

46 Pemenune TpuroHoMeTpuuecKux |
HEPABEHCTB

47 Pemienne TpuroHOMETpUYECKUX |
HEPABEHCTB
KonTpoubnas padora: "I'padguxkn

48 TPUTOHOMETPHYECKHUX (PYHKIUIA. 1 1
Tpuronomerpunuyeckne HepapeHcTBa'"

rMABA4. UppannoHajbHbIe, I0Ka3aTe/JlbHbIE H JIOrapH(pMHUYecKHe HepaBeHCTBA.

49 OcHOBHBIE METO/BI PELLIEHUS 1
MOKa3aTeIbHBIX HEPABEHCTB

50 OcHOBHBIE METO/IbI PELIEHUS |
MOKa3aTeIbHbIX HEPABEHCTB

51 OcHOBHBIE METO/BI PELLIEHUS |

MMOKAa3aTCJIbHBIX HCPABCHCTB




OCHOBHBIE MCTOJBI pCHICHUSA

32 MOKa3aTeIbHBIX HEPAaBEHCTB
53 OcHOBHBIE METOIbI PELICHUS
Jorapu(pMUUECKUX HEPABEHCTB
54 OCHOBHBIE METO/IbI pEIICHUS
norapupMHUECKUX HEPABEHCTB
55 OcHOBHBIE METOIbI PEIICHUS
norapupMHUECKUX HEPABEHCTB
56 OcHOBHBIE METOIbI PEILICHUS
jorapu(pMUUECKUX HEPABEHCTB
57 OCHOBHBIEC METO/IbI PEIICHUS
UppaMOHATILHBIX HEPABEHCTB
53 OcHOBHBIE METOIbI PEIICHUS
UppaIlMOHATIFHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI pEIICHUS
UppaIlMOHATIFHBIX HEPABEHCTB
60 OCHOBHBIEC METO/IbI PEIICHUS
UppaIMOHATHHBIX HEPABEHCTB
61 I'paduueckue MeTObI perIeHus
UPPAMOHATIBHBIX YPaBHEHHMA
6 ['paduueckue METO B! perIeHUS
UPpaIlMOHATILHBIX YPaBHEHHMA
63 ['padrueckue METO B! peIICHUS
MTOKa3aTeJIbHBIX YPaBHEHUI
64 I'paduueckue MeTo bl peneHus
MOKAa3aTeTbHBIX HEPABEHCTB
65 ['padrueckue METO B! peIeHuUS

JOrapupMHUECKUX ypaBHEHUI




66

67

['paduueckue METO bl peIICHUS
norapu(pMHUECKUX HEPABEHCTB

['padmyeckue METOABI peLICHHS
Jorapu(pMUUECKUX HEPABEHCTB

68

I'paduueckue MeTo Bl pemeHus
MOKA3aTebHBIX U JTOTapU(YMUIECKUX
ypaBHEHU U

69

70

71

I'paduueckue meToab! pemeHus
MOKa3aTeIbHBIX U JIOTapU(MUIECKUX
ypaBHEHU U

['padmyeckue METOABI peLICHHS
MOKAa3aTeNbHBIX U JTOTapu(HMUYECKUX
HEPABEHCTB

I'paduueckue MeTObI pelIeHus
NOKa3aTeIbHbIX U JIOTapu(PMUIECKUX
HEPABEHCTB

72

KonTpoJsbHnas padora:
"UppaunoHajibHble, NOKA3aTeJIbHbIE H
Jorapu¢muveckue HepaBeHcTBa'"

rNABA 5. K

OMILJICKCHBIC YHCJIa

73

74

75

KommuiekcHble uncna. AnreOpanueckas u
TpUTrOHOMETpHUecKas (hOpPMbI 3aITUCH
KOMIUIEKCHOTO YHCIIa

KommuiekcHbie uncna. Anrebpandeckas u
TpUTrOHOMETpHUecKas (OpPMBI 3aITUCH
KOMIUIEKCHOTO YHCIIa

Apudmernueckre onepanum ¢
KOMITJICKCHBIMHU YU CJIaMU




ApudmeTnueckue onepanuu c

76 KOMIUIEKCHBIMU YHCIIaMU !

77 N300paxeHne KOMIJIEKCHBIX YHCEN Ha |
KOOPJIMHATHOM MJIOCKOCTH

73 N300pakeHne KOMIIEKCHBIX YKCEN Ha |
KOOPAMHATHOW INIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii ctenenu 1
U3 KOMIUIEKCHOTO YHCJIa

20 ®opmyna Myaspa. KopHu n-oii ctenenu 1
13 KOMIUIEKCHOTO YHCIia
[IpumeHeHre KOMIUIEKCHBIX YHCEN JUIs

81 pemeHust pU3MIECKUX U TEOMETPUIECKUX 1
3a1a4y

%) KonTpoubnas padora: "KommiexkcHbie | 1
yucaa'

FNABA 6. HaTypaJjibHbI€ H LeJIbIe YhciIa.

83 HarypanbsHble 1 nesnble yucna 1

84 Harypanbnbie u nenbie yncina 1

25 [TpuMeHeHne NPU3HAKOB IETUMOCTH |
LEJIBIX YUCEIl

26 [TpyMeHeHre TPU3HAKOB IETUMOCTH |
LIEJIBIX YUCEN

%7 [TpyMeHeHre TPU3HAKOB IETUMOCTH |
uenbix yncen: HOJ[ u HOK

28 [IpumeHeHne NpU3HAKOB AETUMOCTU |

nenbix yncen: HOJ[ u HOK




89

90

HpI/IMeHeHI/IC IIPU3HAKOB JCIIMMOCTHU
OCJIBIX YUCECII: OCTATKU 10O MOIAYJIIO

HpI/IMeHeHI/IC IIPU3HAKOB JCIIMMOCTHU
HEJIBIX YUCEIL: OCTAaTKU 110 MOIAYJIIO

91

[IpumeHneHue NpU3HaKoB AETUMOCTU
LeJIbIX YuCell: anroput™ EBkinuaa s
pellIeHus 3a1a4 B LEJIbIX YnCIax

92

93

94

Kourpoabnas padora: "Teopus mesbix
yncea"

FMABA 7. CucTeMbl PAMOHAIBHBIX, HPPALMOHAJIbHBIX IOKA3aTeIbHBIX U JIOTapU(PMHUUECKUX YPABHEHUI

Cucrema U COBOKYITHOCTh YPaBHEHHUIA.
PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CIIC/ICTBHS

CucreMa 1 COBOKYITHOCTb ypaBHEHUH.

PaBHOCHUIBHEIE CHCTEMBI M CUCTEMBI-
CIICOACTBUA

95

OcCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW pallOHAIbHBIX
ypaBHEHUU

96

97

98

OcHOBHBIE MCTOABI pCHICHUA CUCTEM U
COBOKYITHOCTEMN UppaImOHaIbHbBIX
ypaBHEHUU

OCHOBHBIE METO/IbI PEILICHUSI CHCTEM U
COBOKYITHOCTEM NOKA3aTEIbHBIX
ypaBHEHUU

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH IMOKa3aTEIbHbIX
YpaBHEHUU




99

100

101

102

103

104

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

OCHOBHBIE METOJIbI PEILICHUSI CUCTEM U
COBOKYITHOCTEH Jorapu(pMuueckux
ypaBHEHUH

[IpuMeHeHne cucTeM K pereHuIo
MaTeMaTHYeCKUX 3a7a4 U 3aa4 u3
pa3IM4YHbIX 00JacTel HayKH U peabHOM
YKU3HU, MTHTEPIPETALUs OTy4YEeHHBIX
pe3yIbTaTOB

[IprMeHeHne CUCTEM K PELIEHUIO
MaTeMaTUYECKUX 3a7a4 U 3a7a4 u3
pasInYHbIX 00J1acTel HAayKU U peaslbHOM
JKU3HU, UHTEPIIPETALUS NIOJTy4EHHBIX
pe3ynbTaToOB

[IpumeHeHre HepaBeHCTB K PELICHUIO
MaTeMaTUYECKUX 3a7a4 U 3a7a4 u3
pa3InYHbIX 001acTe HAYKU U pealbHOM
YKU3HU, MTHTEPIIPETaLUs OJy4YEHHBIX
pE3yJIbTaTOB

KonTpoubnas padora: "Cucremsl
PALHOHAJIBbHBIX, HPPALHOHAJIbHBIX
NMOKA3aTeJbHbIX U JIOrapu(pmMuvecKux
ypaBHeHHi"

105

PannonanbHble ypaBHEHHUS C
napaMeTpamu

rn

ABA 8. 3agaum ¢ napameTrpamm.




PaHI/IOHaHBHBIe HEpPaBCHCTBA C

106
napaMeTrpamu

107 ParimonanbHbIE CUCTEMBI C TapaMeTpaMu

108 Hppanuonaibuble ypaBHEHMS,
HEPaBEHCTBA C IIapaMeTpaMu

109 HppauroHanbHbIe CUCTEMBI C
napameTpamu

110 [lokazarenbHble ypaBHEHUS, HEPABEHCTBA
C mapameTpaMmu

111 IToka3aTenbHbIE CUCTEMBI C TAPAMETPAMU

112 Jlorapudmuueckue ypaBHEHUs,
HEpaBEHCTBA C ITapaMeTpamMu

113 Jlorapudmuueckre CUCTEMEI C
napaMeTpamu

114 TpuroHomeTpruuecKue ypaBHEHHUS C
napaMeTpamu

115 TpuroHomeTpuuecKkue HEPABEHCTBA C
napameTpamu

116 TpuronomeTpuiecKkmue CUCTEMBI C
napaMeTpamu
[TocTpoenue u uccienoBanue

117 MaTEeMaTUYECKUX MOJIEJIEH peaTbHbIX
CUTYallMil C TOMOIIBIO YPABHEHUH C
napaMeTpamu
[TocTpoenue u uccienoBanue

118 MaTEeMaTUYECKUX MOJIENEH pealbHbIX

CUTyalMi C MOMOUIIBIO CHCTEM YPABHEHUN
C mapamMeTpaMu




119

120

121

[Toctpoenue u uccieaoBanue
MaTEeMaTUYECKUX MOJIEJIEH pealbHbIX
CUTYyalUi C IOMOLIBIO CUCTEM YPABHEHUN
C mapameTpamu
KonTpoasHnas padora: "3agauu ¢
napamerpamu'
IHoBTOpPEHue, 00001IeHNE,
CHCTEMATH3ALMS 3HAHUIA:
"YpaBHenus"
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[ToBTOpenue, 060061ICHNE,
cucTemarusanus 3HaHuil: "Ypapuenus"

[ToBTOpEHHE, 0000IICHUE,
cUCTeMaTH3alus 3HaHUH: "Y paBHEHUS.
Cucremsl ypaBHeHUN"

[ToBTOpenue, 06001IIEHNE,
cucremarusanus 3HaHuii: "HepaseHcrsa'
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[ToBTOpenue, o6odIIEHNE,

cucreMartuzaius 3Hanuii: "HepaBencrpa"

126

127

128

[ToBTOpenue, 06001IIEHNE,

cucreMaruzanus 3Hanui: "HepaBencrpa"

[ToBTOpenue, 060061IeHNE,
cucremaTtu3anus 3Hanuil: "[IpousBoaHas
U €€ npumMeHeHue"

[ToBTOpenwme, 0600IIEHNE,
cucremaTtusanus 3Hanuil: "IIpousBoaHast
U €€ npumMeHeHue"




[ToBTOpEHHE, 0600IIECHNE,

129 cucremarusanus 3HaHuil: "IIponsBogHas 1
u e€ npumeHeHue"
[ToBTOpEHME, 0000IICHNE,

130 cucremaTusanus 3Hanuii: "Murerpan u 1
ero npumeHenue"

131 [ToBTOpeHnue, 06001ICHNE, I
cucreMarusanus 3HaHuil: "OyHkuun"

132 [ToBTOpenue, 06001ICHNE, 1
cucreMaruzanus 3HaHui: "Oyakuun"

133 [ToBTOpEHHE, 0000IICHUE, |
cucreMaru3anus 3HaHuil: "OyHkuun"

134 Wrorosas koHTpoJsibHasA paboTa 1 1

135 HToroBas KOHTpoOJIbHAsA paboTa 1 1

136 [ToBTOpenue, 06001IIEHNE, |
CHCTeMaTu3alys 3HaHUH

OBIIEE KOJIMYECTBO YACOB 110 136 10

INPOI'PAMME







YYEBHO-METOJIUYECKOE OBECIIEYEHHUE OBPA30OBATEJLHOTO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

Yuebuuk «MaremaTuka: anrebpa u Hayajla MaTeMaTUYECKOr0 aHalln3a, reoMeTpusi. Anredpa u
Hayayia Maremaruueckoro anaimsa. 10-11 knaccei», aBropst LI.A. Anmumos, FO.M. Konsirun u

Ap.
Mocksa, u3z. «IIpocemmenue», 2020; ba3oBbiii 1 yriayOieHHBIH YPOBHHU.

METOANYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

Y4eOHuk «Maremaruka: anredpa 1 Hadyajga MaTeMaTHIeCKOro aHaIn3a, reoMeTpus. Anredpa u
Hayaja Marematuuyeckoro ananuza. 10-11 kmacce», aBropsl [II.A. Anmumos, FO.M. Konsirun u ap
Mocksa, u3zg. «IIpocsemenne», 2020;.ba3zoBblii 1 yriryOJeHHBIH YPOBHHU.

Pasznuynsie cOopHukH 3aaa4 a7 noarotoBku kK EI'D 6a30Boro u yriay0i1eHHOTO ypOBHSL.
Y4eOHuk «Maremaruka: anredpa 1 Hadyajga MaTeMaTHIeCKOro aHaIu3a, reoMeTpus. Anredpa u
Hayaja MareMmarudeckoro ananu3sa. 10-11 kmaccer», aBTopsl M AL Ilparycesuy, K.M. Cton6oB u
A.H. I'onoBuH.

Mockga, uza. «IIpocsemenuey», 2019YrnydneHHbIi ypOBEHB.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. [Topran quctanuuonHoro ooyuyenus (do2.rcokoit.ru). MHTepakTUBHBIE KYpPChI IO OCHOBHBIM
npeMeTaM IIKOJIbHOW MPOTrpaMMbl;

2. Poccuiickas anexTpoHHas 1mkona (resh.edu.ru). Buneoypoku u TpeHaxkepsl 10 BceM y4eOHbIM
npeaMeram;

3. MockoBckast anekTpoHHas mkosia (uchebnik.mos.ru/catalogue). Bugeoypoku u cuenapun
YPOKOB;

4. Tlopran UnaTepuer ypok (interneturok.ru). bubnmnoreka BUACOYPOKOB MO MIKOIHHOM
poTrpamMme;

5. Ilopran Sxnacc (yaklass.ru). Buneoypoku u TpeHa)kepsr,

6. [Tnomanka O6pazoBarensHOro nentpa «Cupuye» (edu.sirius.online);

7. IlopTan moAroToBKH 00yUaroIIMXCs K TOCyIapCTBEHHON UTOroBoi artectanuu “Peury ET'D”
(ege.sdamgia.ru); Cratl pan.

8. DnexTpoHHbIe yueOHUKHN U3aaTenscTBa “TlpocBemenne” (media.prosv.ru);

9.- OTKpbITbIN 6aHK 3aaaHMIA Mo MaTemaTke www.fipi.ru

10. - desepanbHbIil LEHTP TECTUPOBAHUA WWW.rustest.ru

11.ITopran Yun.py. Buneoypoku u TpeHaxepsl.
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