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MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMe cpeaHero oOiiero oOpa3oBaHws,
MOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECTeUYnBACT MHCTPYMEHTAJIbHYIO 0a3y IS
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOpOHBI, (hopMUpyeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUJICHUE O0YYaloMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JucHuIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliudecsi OBJIa/IeBaroOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOro aHaih3a 3aKja/IbIBaeT
OCHOBY JJIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAaMU (PU3UKH, XUMHUH, OHUOJIOTHH,
MTOHMMAaHUSI OCHOBHBIX TCHICHIIMHA Pa3BUTHS SKOHOMUKH U OOIIECTBEHHOMN KU3HU,
MO3BOJISIET OPHCHTHPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX M KOMIIBIOTEPHBIX
TEXHOJOTHIX, YBEPECHHO HCIIONB30BaTh UX /IS JajbHEHUIIero oOpa3oBaHUsA U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTUMHU KOHCTPYKIMSIMHU alreOpbl M MaTeMaTHYeCKOro aHalni3a pa3BUBaET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PAcCyKIaTh JEAYKTUBHO, HMCIOJIb30BAThH
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIJICHUE.

B xoxe usydenusi yuyebHOro Kypca «Anrebpa v Havajla MaTeMaTHYECKOTO
aHanu3a» oOydYaroUIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJILHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAIllUH,
WHTEPHIpPETAlUd  TIOJYYCHHBIX  pEIIeHWH, 3HAKOMSATCS €  MIpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOJAE, HaykKe U HCKYCCTBE, C
BBIJAIONTUMUCS MaTEMaTHYECKUMH OTKPBITHSMHU U UX aBTOPaMH.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBHBIM BOCIUTATENIBHBIM MOTEHIIUAIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUI
(GbOpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NEeATEeTLHOCTH, TpeOyIomed MPOJAOIKUTEIBPHOW KOHIIGHTpPAIMd BHUMAHUSA,
CaMOCTOATEIbHOCTH, aKKYPAaTHOCTH U OTBETCTBEHHOCTH 3a MOJIyYeHHBINA pe3yJIbTarT.

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

B cTpykType yuebHOTO Kypca «Anredpa 1 Hadaia MaTeMaTHIECKOTO aHATTH3a»
BBIJIEJICHBl  CIEAYIOLIUE COJAEp)KaTeIbHO-MeToanYeckue JuHuu: «Yucna u
BbIYMCIICHUS», «DYyHKIIMU U Tpadukn», «YpaBHEHHUs U HepaBeHCTBa», «Hauaina
MaTEeMaTUYeCKOro aHanu3a», «MHoXecTBa U JIoTMKa». Bce OCHOBHbIE
COJIEPKATENbHO-METOANUECKUE JIMHUM HW3Yy4aloTCs Ha MPOTSHKEHUHU JABYX JIET



00y4eHHs Ha YPOBHE CpeIHEro o01ero oopa3zoBaHmsl, ECTECTBEHHO JOMOIHSS APYyT
Jpyra ¥ IOCTENEHHO HACHIIIAasCh HOBBIMH TEMaMu U pasaenamu. JlaHHbIN yaeOHbIi
KypC SBJISI€TCS WHTErPATHBHBIM, IOCKOJIbKY OOBEOUHSAET B cebde cojaepaHue
HECKOJIbKMX MaTeMaTHYeCKHX AUCLMIUIMH, TaKMX KakK anredpa, TPUTOHOMETpUS,
MaTeMaTUYECKUI aHAJIN3, TEOPUS MHOXKECTB, MaTEMaTHUYECKast JIOruKa u npyrue. [1o
Mepe TOro Kak oOyvaroliyecs OBJa/eBaloT BcE Ooiee MIMPOKUM MaTEMATHYECKUM
anmapaToM, y HUX MOCJIEI0BATEIIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTb MAaTEMaTUYECKYyI0 MOJECIb PEAIbHOW CHUTYyallMd, NPUMEHATH 3HaHUS,
IOJIy4YEHHBIE MPU H3YYEHMM Y4e€OHOro Kypca, Uil PEIICHHS CaMOCTOSTENIBHO
c(OpMyJIMPOBAHHON MaTeMAaTUYECKOM 3a/Jayu, a 3aTEM HHTEPIPETUPOBATH CBOM
OTBET.

CopepxarenpbHO-MeTOAUMYECKas JMHUA «YUucina ¥ BBIYMCICHHS» 3aBEpLIACT
(GbopMUpOBaHKE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aTo Ha ypPOBHE OCHOBHOIO o011ero oopazosanus. Ha ypoBHe cpeanero oOuiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
pPAlMOHAJIBHBIX BBIYMCICHUM, BKIIIOYAIOIMIMX B €0 MCHOJIb30BAaHUE Pa3IMYHBIX
dbopM 3amucu YHUCla, YMEHUE JenaTb NPUKUAKY, BBINOJIHATH MPUOIMKEHHBIE
BBIUMCJICHHS], OLIEHUBATh YHUCIIOBBIE BBIpaXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMbIe OOYYaroIIMMCsT MHOKECTBAa HaTypajlbHbIX, IEJbIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YKCENT  JIONOJIHAKOTCS  MHOYKECTBOM
KOMILJIEKCHBIX 4Hhceld. B  KaXaoM M3 53THX MHOXECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My creuu(puyecKkue 3aJaud U ONepaluu: JeJIeHHE Haledo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXECTBE LEJbIX 4YHUCeN, 0coOble CBOMCTBA
palMoHaNbHBIX M HUPPaIMOHATbHBIX YKCeN, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICUEHUE KOPHS HATypaJlbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEll.
bnarogapss mocienoBaTeNbHOMY paCIIMPEHUI0 Kpyra HCIOJIb3YEMBIX YHUCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMM MX NPUMEHEHUS I PELICHUs PAa3IMYHbIX 3a/1a4
bopMupyeTcsi IpeACTaBI€HUE O €IUHCTBE MATEMAaTUKU KaK Hayku U €€ pojiH B
IOCTPOEHNUU MOJIEIEN PEAJbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHuE U
KOHKpETHU3aIusl.

JIunust «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS HA MPOTSHKEHUU BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXJOM
paznene IIporpaMMbl IpPENyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3anad. B
pesynbraTe OOydaroluecss OBJIAJAEBAIOT Pa3jIMYHBIMM METOAAMM  PELICHMS
pallMOHANbHBIX, HPPALMOHAIBHBIX, TOKA3aTeNbHbIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUYECKUX YpPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TakKke 3ajady,
coepkamux mapaMerpsl. lloydeHHbIE yMEHHsS IIMPOKO HCIOJIb3YIOTCA MpPH
UCCIIEIOBaHUH (PYHKIUI C MOMOIIBIO MPOU3BOJHOM, MPU PEHICHUH MPUKIaJIHbIX
3a/lay ¥ 3a7a4 Ha HAXOXKJIEHUE HAaMOOJBIINX U HAUMEHBIIUX 3HAYEHUN (PYHKIUU.



Jannast copep:karenbHasi TMHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacuéTtel 1o  (Qopmyrnam, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UppaIMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUH, a TAKXKE BBIPAXKCHUM,
coJlepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHuio anredpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeNIIIee pa3BUTHE AITOPUTMHUUYECKOTO U a0CTPAKTHOTO
MBIIUICHUST 00yJarommxcs, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PacCykKICHUH,
paboThl C CHUMBOJBHBIMH (oOpMamH, TPEACTABICHUS 3aKOHOMEPHOCTEH u
3aBUCUMOCTEH B BUJIC PABEHCTB U HEPaBEHCTB. AJreOpa npennaraet 3G PeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS TMPAKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3ajad,
HAIJISIIHO JIGMOHCTPUPYET CBOM BO3ZMOXHOCTH KaK S3bIKa HAYKH.

CopepxxarenpHo-MeTOoIMYeckass JUHUS «DyHKIUM U TpaduKku» TECHO
NEeperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTerneHHOoH,
MOKa3aTeJIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUMU 7Sl pelleHus 3a1ad U3 APYruX y4eOHBIX
IPEIMETOB U PEATIbHON U3HU TECHO CBS3aHO KAK C MAaTEMaTHYECKUM aHAJIU30M,
TaK M C PEIIeHHWEM YpaBHEHHMH M HepaBeHCTB. [Ipum 3TOM OosbllloE BHUMaHUE
yaensercs GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpMyJIaMu 3aBUCHMOCTH MEXKIY
pa3IMYHBIMU BEJIIMYMHAMH, HCCIEIOBATh TOJy4YeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi coJiepKaTeIbHON JIMHUU HaIleJIeH Ha Pa3BUTHE YMEHUN U
HABBIKOB, MO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEJIMUMHAMH B Pa3IUYHON
dbopme: aHATUTHYECKOM, Tpadudeckor U ciioBecHO. Ero n3yueHnne crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUS, CIOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIMH, UCIIOIb30BAHUIO AHAIIOTUH.

CopepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaius3ay IO3BOJISIET
CYLIECTBEHHO PAaCIIUPUTh KPYT KaK MaTeMaTHUYECKHX, TaK U MPUKIAJHBIX 3a/ad,
JIOCTYITHBIX OO0YYaromMMCs, TaK KaK y HUX TMOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpa@uky  CIOXKHBIX (GYHKIMMA, OMPEAeNsaTh WX HauOONbIINE W HAUMEHBIITUE
3HAYEHHUA, BBIYUCIATH MUIOMAanu (Guryp u oObEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpolueccoB. JlaHHas coaepkarenbHas JHHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell pealbHbIX CUTYyaluH,
MO3BOJISIET HAXOIUTh HAWJTYUIIIEE PEIICHUE B MPUKIIAHBIX, B TOM YUCIIE COLIUAIBHO-
PKOHOMHYECKHMX, 3a/a4ax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaJIn3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-JIOTMYECKOTO U KPEaTUBHOTO
MBIIUICHUS, (QOPMUPOBAHUIO YMEHHMH paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yyaroniuecs y3HatoT O BbIJAIOLINXCS
pe3ynbTaTtax, MOJYyYCHHBIX B XOJI€ Pa3BUTHUS MaTEeMaTHKU KaK HAyKH, U 00 HX
aBTOpax.



CopeprkaTenbHO-MEeTOANYeCKass TUHUS «MHOXKeCTBa M JIOTHKA)» BKIIOUACT B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMAaTHYECKOW JIOTUKH. TeopeTHKo-
MHOKECTBEHHBIC MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIPHOM MaTEeMATHKHU
U TpeaiaraloT HauOoliee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIONINI BCe pa3feibl
MaTeMaTUKM M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
JTUCIUIUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomy BaxxHO [aTh
BO3MOXKHOCTh OOyYarmeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTHUKHU U HCIIOJIb30BATh €T0 ISl BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM TPU3HAKOM MaTE€MaTUKH KakK HayKd CJIeAyeT MpU3HaTh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJAOBAHHE ONPEIETEHHBIM
mpaBujaM  TOCTPOCHHSI  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJEMEHTaMU
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUYECKOTO MBIIIICHUS
0Oy4Jaronmuxcs, Mo3BOJIIET UM CTPOUTH CBOM PACCY>KJIEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHPOBAHUS, KOTOPHIE TPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyallui, WCCIEAOBAHMS OSTUX MOJIeNIeH C TOMOINIBIO afmapara airedopbl H
MaTEMaTUYECKOr0 aHalin3a, WHTEPIpPETAlMH MOJYyYEHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KAKIIBIN M3 Pa37eiOB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepHall
y4eOHOTO Kypca IIMPOKO HCIIONB3YETCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUH  pPEAbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOJIOMATeIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe M  KOHKPETHU3UPOBATh  IMPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOIIECCe U3yUEHHUS BCeX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTEeMaTUYECKOTO aHATTU3a.

Ha wu3yuenue yueOHOro Kypca «AnreOpa ¥ Hadajla MaTeMaTHYE€CKOTO
ananuza» orBoautcs 306 yacos: B 10 kinacce — 136 vacos (4 vaca B Heaento), B 11
kiacce — 170 yacoB (5 4acoB B HEJEIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucia ¥ BLIYHCIEHHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSITUYHBIC JPOOH, IPOIICHTHI,
OeckoHeuHble Tnepuoanyeckue npodu. IIpumeHeHue npoOeit U IPOLEHTOB IS
pellIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHanbHBIE W UPpALMOHAIBHBIE YHCIIA.
Apudmernueckne  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCIa U €ro cBoicTBa. [IpubnmxEéHHbIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJKA U OLICHKA PEe3yJIbTaTa BHIUYHMCICHUH.

Crenenpr C 1enabIM  nokasareneMmM. bunom Hprlotona. Hcmoin3oBaHue
noAXo e (GOpMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ panvoOHAJIBHBIM IOKa3aTeaeM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHbIE U HATypaJIbHbIE
JorapupMsl.

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHbIE TMpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIBHBIC YpaBHEHHUSI M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPaBEHCTB. MHOrowieHbl OT OJHOW TepeMeHHOW. JleleHne MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTKOM. Teopema be3zy. MHOrousieHb!I ¢ 1IebIMU KO3 PUIIUEHTaMHU.
Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BEIPAXKCHUM, COACPKAIIMX CTCTICHU M KOPHHU.

HppanmonaabHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHL. OcHOBHBIC METO/IbI perieHus

Jorapu(pMUYECKUX YpaBHEHHI.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIpAXKEHUN. Pelienre TpuroHoMeTpuyeCKuX ypaBHEHU M.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHU. OnpenenuTens MaTPUILLI 2 X2, €ro TEOMETPUYECKUM CMBICI U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs JJI1 PEUICHUS CUCTEMBbI
JUHEWHBIX ypaBHEHHI. PelieHne NpUKIAagHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTpOCHHOW MOAENH € TOMOIIBIO MaTPHIL
Y OIIPENIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTYallMd C IMOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIprMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3aj1a4 U 3a/1a4 U3 pa3IMYHbIX 00JaCTel HaAyKU U peaibHOM KU3HU.

DOyHKUMH U TPaPUKHU

Oynkuusa, crnocoOsl 3amanus GyHKIUH. B3anMmHO oOpaTHBIe (QYHKIHU.
Komno3zummss @yukuuii. I'papuk  yHkmu. DneMmeHTapHble MNpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OO6unacTh ompeneneHuss U MHOKECTBO 3HaueHud Gynkumu. Hymu yskium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MUHUMYMBI
dbyukiuu. Haubonbiiee 1 HauMeHbIlee 3HaueHUs (DYHKIIUU Ha POMEKYTKE.

JluneiiHas, KBaapaTH4YHas U JAPOOHO-IMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCJIEJOBAaHKUE U IOCTPOCHUE UX IPa(pUKOB.

CrenenHast pyHKIMS ¢ HATypajIbHBIM U IIEJIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa 1 rpaduk KOpHs n-0i CTENEHU KaK (yHKIUKU 0OOpaTHOM CTENEeHU
C HaTypaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHass u jorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIHMA 71 pelIeHUs YpaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEICHUE TPUTOHOMETPUUECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTH B PpEAIBHBIX MPOLECCAX M SBJICHUSX.
['paduixu peasnbHBIX 3aBUCUMOCTEH.

Havana maTremMaTH4ecKoro aHajimsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTUYeCKOM MHIYKIUHU. MOHOTOHHBIE U OTpaHUYEHHbIE MOCTIEA0BATEIbHOCTH.
HcTopusi BOZHMKHOBEHHUS MATEMaTHMUECKOIO aHaIM3a Kak aHaiu3a OECKOHEYHO
MalbIX.

Apudmerrueckas U reoMeTpuuecKas rnporpeccuu. beckoneuHno yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH TreOMETpUYECKON
MIPOTrPECCUU. JINHENHBIA U 3KCIIOHEHIHAIBHBINA POCT. Yucio €. @opmyiia CI0KHBIX
NpoLEeHTOB. Mcrnonb30BaHWE MPOTPEcCUU JUIsl PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapaKTepa.



HempepriBHble ¢GyHKIIMM W WX CBOWCTBA. TOuykM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWS HEPABEHCTB. l[IpuMeHeHHne CBOWCTB HENMPEPBIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble QyHKIUU. Onpenenenne, reOMeTpUIeCKui u
buznyecKkuiit CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  snmemeHTapHbX  ¢yHkiuil.  [IpousBogHass ~ CyMMBI,
IPOU3BENIEHUS, YaCTHOTO U KOMIIO3UIIMH (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOX€eCTBO, Onepanuy HaJX MHOXECTBAMH W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PEIIEHUU 3a1ad U3 IPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JIOKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHble u nensle yncia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHbiliee oOiiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa s pemeHus
3a/1ay B LEJbIX YHCIIAX.

KoMmmnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMHU
yrcnamu. M300pakeHue KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau n-o¥i cTeneHu M3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS] (PU3NUYECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHHS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPABHEHMI U HEPABEHCTB. PABHOCHIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIEACTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHMH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS I[OKa3aTeIbHBIX U  JIOTapU(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

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

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMHU.



[IpumMeHeHne ypaBHEHHIA, CUCTEM U HEPABEHCTB K PELIEHUI0 MaTEMAaTHUYECKHUX
3aJ1a4 ¥ 3a/1a4y U3 pa3lInyHbIX 00JIacTe HAYKH U PEAIbHOM XKU3HU, UHTEPIPETALS
IIOJIyYEHHBIX PE3YJIbTATOB.

DOyHKUMH U TPaPUKHU

I'paduk xommoszunuu ¢GyHkIUd. ['eoMmerpuyueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKIINH, UX CBOMCTBA U TPAPHUKH.

['padrueckne MeTonbl pellleHUs ypaBHEHUW M HepaBeHCTB. I 'paduueckue
METO/bI PEILLICHHS 3a]1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAHUS MPOIECCOB U
3aBHCHMOCTEH, KOTOpPBhIE€ BO3HUKAIOT MPH PEIICHUU 3a7a4 U3 APYTUX YIEOHBIX
MPEIMETOB U PEATBHOMN KU3HMU.

Havana MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
sKkcTpeMyMmbl. HaxoxaeHre HanboabuIero 1 HAMMEHbILIEr0 3HaYeHUI HEeMPEPbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpyumeHeHne NPOU3BOJHON [JIsi HAXOXKJEHUS HAWIYUIIero penieHus B
IPUKIAJAHBIX 3aJadax, JUIsl OIpPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJIaHHOTO (HhOPMYJION WK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIUH. [IpaBuna HaxoxaeHus epBOOOPa3HbIX.

HNuterpain. ['eoMeTpruueckuil CMbICI MHTETpAIa. Beraucienue onpeaenéHHoro
uHTerpana no gpopmyne Herotona-Jleionuna.

[TpumeHeHre uWHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHuuaibHbIX ypaBHEHUN. MaTtemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOIECCOB € MOMOLIbI0 U depeHIaTIbHbIX
YpaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUM, MPOLEIYP
IrpaXJIaHCKOTOo  oOmiectBa  (BBIOOpPBI, ONPOCBI W JIpyroe), yMEHHE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHUCKOM T'PakIaHCKOW HIACHTUYHOCTH, YBOKCHUS K
MPONJIOMY M HACTOSIIIEMY POCCHMCKOW MaTEMaTHUKH, IIEHHOCTHOE OTHOIICHHE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusAX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHE JTYXOBHBIX IIEHHOCTEH POCCHHCKOro Hapoja, ChOPpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIa/ia B TIOCTPOCHHUE YCTOWUHMBOTO OYIyIIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOYAs OSCTETHKY MAaTeMaTUYeCKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELIEHUH, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3uYecKoro BOCIUTAHMS:

chOpPMHPOBAHHOCTh, yMEHHS TPUMEHSATh MaTEMaTUYeCKUe 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryispHas (U3NYecKass aKTHBHOCTH), (PU3NUECKOE COBEPIIICHCTBOBAHHE
MIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIBLHOM JIESITEILHOCTBIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYJOIIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mpodeccnrt ¥ Ppeaqru30BBIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUHU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATTbHO-IKOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMCHEHHE MaTEeMAaTHYEeCKUX 3HAHUW IS pelieHus 3ajad B 00J1acTH
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAaKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTH
JUISL pa3BUTHUS IMBUWIM3AIIMM, OBJIaJICHUE SI3IKOM MaTEMaTUKU U MaTeMaTU4YeCKOU
KYJbTYpOU KaK CpeJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

ba3oBble JJornyeckue 1eMcTBU:

BBISBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKKH MaTEMaTHUUYECKUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIHPOBAThH
OTpeIeNICHHUs MIOHITUH, YCTaHABINBATh CYIIECTBEHHBIN MPHU3HAK KiIacCcH(pUKaIuy,
OCHOBAHUS JIJIs1 000OIIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  NPeoOpPa3oOBBIBATH  CYXKIACHUSA:
YTBEPAUTEIbHbBIC U OTPUIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (akTax, JaHHBIX, HAOIIOJACHUSAX W YTBEPXKICHHIX, MpeajiaraTb KPUTESPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTENU W POTUBOPEYUH;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbI€ U OT NPOTUBHOTO), BHICTPAUBATh ApryMEHTALINUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMoco0 peleHuss y4eOHOM 3amaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HANOOJIee TOAXOISAIINN C YUETOM CaMOCTOSATEIIHLHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJNUTH CAMOCTOSTENBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIICJOBAHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTUYeCKOTro 00bEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHST U BBIBOJBI IO pe3yJIbTaTaMm
OPOBEAEHHOIO  HAONIONEHUS, WCCIENOBaHUS, OLIEHHWBATh  JOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLEcCa, a TaKkKe BBIABUTATD
MIPE/IOJIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIOBUSX.

Pabora c nunopmanueii:

BBISBJIATH Je(UUUTH MHPOPMALUH, JaHHBIX, HECOOXOAUMBIX JUIsl OTBETA Ha
BOMIPOC | JUTSI pEIICHUS 3a/1a4H;

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

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEACTABIATh €€ B Pa3M4HbIX (Popmax,
WJLTIOCTPUPOBATH TpaUUECKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (HOPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMHU U
LEJISIMU OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHUS IO XOJIy pEUIEHUs 3aJayu,
KOMMEHTHPOBATH MOJYyYECHHBIN pPE3yJIbTaT;

B X0JI¢ OOCYXXJIEHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAEMOIl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIAThL CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapy>KUBaTh Pa3jIM4Me€ M CXOACTBO MO3UIMUN, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IpOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
NpEe3eHTALUN U OCOOEHHOCTEN ayIuTOPUH.

PerynsiTuBHbBIC YHHBeEpCaJbHbIe Y4eOHbIe 1eHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUS C
Y4ETOM MUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHUN ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SDMOIMOHAJILHbBI HHTEJJIEKT:

BJaJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
cnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTUYeCKOM 3a/1aui;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH IIPHU PEIICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JAESATEIbHOCTH, HAXOUTh OLLUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMAaTh M MCIOJb30BATh MPEUMYILECTBA KOMAHIHOM U WHAMBUAYAJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenesTh
BU/IBI pabOT, I0rOBApUBATHCS, 00CYXKAATh MPOIIECC U pe3yabTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CyXaeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHATH CBOIO YaCTh PAOOTHI U KOOPJUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TIO KpUTEPHUsM, CGHOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATDBI

K koniy obOyuenuss B 10 kjacce 0OydyarOIIMIiCSd TOJYYUT CIECAYIOIINE
MpPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATU3ay:

Yuciia ¥ BBIYUCTICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: paAIMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATLHOE YHCIO0, MHOXECTBA
PaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIIBHOTO YUCIIA;

OPUMEHSATh JPOOM ¥ TPOLEHTHI JUIsl PEIICHHWS TPUKIATHBIX 3a7ad H3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MIPUMEHSITH MPUOTUKEHHBIC BEIYMCIICHUS, PABUIIa OKPYTIICHUS, TPUKUAKY U
OLICHKY p€3yJbTaTa BEIYMCICHUM;



CBOOOZIHO OMEpUPOBATH TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCITOJIB30BaTh MOAXOAANIYIO (DOpMY 3aIlMCH AEHCTBUTENBHBIX YUCEN IS PELICHUS
NPaKTUYECKUX 3a]a4 U MPEACTABICHUS JaHHbBIX;

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

CBOOOJIHO OIEPUPOBATH MOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CBOOOZHO OIEPUPOBATh MOHATUSAMU: JIOTapu(pM UHCIA, JECATUYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

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

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

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEpPUPOBATh MOHATUAMU: TOXKJECTBO, YPABHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHUS-CIIECJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX yPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JMJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM INEepeMEHHOH,
MHOTOWIEH € UEIbIMHA KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JI€JICHUE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y u teopemy Buera mis
pelIeHus 3a1ay;

CBOOOIHO ONEpUpOBAaTh MOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOMCTBA ompenenuress 2 X 2 g BBIYMCIECHHS €ro 3HayeHwus,
OPUMEHATh ONPEAEIUTENN JUIsl PELIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHBIE CUTYallUN C NOMOIIBIO CHCTEMBI JIMHEWHBIX YPaBHEHUN,
UCCJIEIOBATh IMOCTPOEHHBIE MOJEIM C IOMOIIBIO MAaTpUIl W OIPEAEIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKCHU;

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAKEHUN, COJIEPIKAIINX CTEIEHH C
palMOHAIBHBIM ITOKA3aTeNIEM;

UCIT0JIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
JorapuMuyecKkre ypaBHEHUs, HAXOAUTh UX PELICHHS C IOMOILBIO PABHOCUIIbHBIX
NEPEXOJ0B MJIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOopMyIIbl IS TPeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HeoOXoaumble  (OpPMyJbl  JUIsl  PEIICHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajreopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBATh MOHATUAMM: (PYHKIMS, CIIOCOOBI 3a1aHus (pyHKUUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMOo3umus GyHKuH, Trpaduk QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTh ONPEAEICHUS U MHOKECTBO
3HaYeHUHN QPYHKINU, HYJIU QYHKINH, IPOMEXYTKH 3HAKOIOCTOSIHCTBA,

CBOOOJHO ONEpUpPOBaTh MOHATUSAMU: UETHBIE W HEYETHbIE (DYHKIMH,
NEepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUAMU: CTENEHHAs! (PYHKIMS C HATypajIbHBIM U
HeabIM TOKa3zareneM, Ipapuk CTENeHHOW (YHKUMHU C HATypajlbHbIM U LEJIBIM
nokasaresieM, rpaduk KOpHsS N-Oi CTENeHH Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHbIM 0OKa3aTeJEM;

ONEpUPOBATh TOHATUSAMU: JIMHEHWHAas, KBaJpaTU4Has U ApOOHO-IMHEWHas
(GYHKIMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U IOCTPOEHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKa3aTellbHas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOIb30BATh MX TIpaQUKUA [JIs1 PEIICHUS
YPaBHEHHU;

CBOOO/IHO ONEpUPOBATh TMOHATUSMHU: TPUTOHOMETPUUECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PeaIbHON
KU3HU, BBIpAXXaTh (HOPMyJIaMH 3aBUCUMOCTH MEX/y BEIMYMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJTHO OMNEPHUPOBATH MOHATHAMU: apumeTHUecKass U TeOMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIN POCT, (POPMYJIa CIOKHBIX MPOLIEHTOB, UMETh NMPEACTABICHUE O
KOHCTAaHTE;

UCITIOJIB30BaTh IPOTPECCUM JJII PEIIEHUs peajbHBIX 3a7ad IMPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENFHOCTD, CIIOCOOBI 3aJaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOTHO ONIEPUPOBATH MOHATUSIMU: HEMPEPHIBHBIE (PYHKIIUU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QPyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHUEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3KeE,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (PYHKIIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OIEpPUPOBATH MOHATUSIMHU: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, MIPOU3BEACHUS, YaCTHOTO U KOMITO3UIIUU
IBYX (YHKIUH, 3HATH MPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKHI CMBICI TNPOU3BOIHON IS
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  MOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH armapar Jjisl ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX PEAMETOB;

CBOOOJHO OIEpPHPOBATh TMOHATHUSMU: OIpEAeTCHHE, TeopeMa, YpaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, TOKA3aTEIbCTBO, PABHOCHIIBHEIC
ypaBHEHUS U HEPABEHCTBA.

K xonmy obOyuyenus B 11 kjacce oOyyaromuics TOJYYUT CIEIYIOUTUE
npeIMeTHbIE Pe3yJbTaThl MO OTIEIBHBIM TeMaM paboueil mporpamMmbsl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucaa v BBIYUCICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPATIBLHOE U LIEJI0€ YUCIIO, MHOKECTBA
HATypPaJbHBIX U IIEJIBIX YHCEJI, UCTIOJIb30BaTh MPU3HAKHU JIETUMOCTH LIEIBIX YHUCET,
HOJ/l m HOK nHarypanbHBIX 4yucen I peuieHus 3aaad, MPUMEHSTh alrOpUTM
EBknupa;

cBOOOMHO OMEpUpPOBATh TMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HATypaJbHBIC YMCTIA B PA3IMYHBIX MIO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

CcBOOOIHO ONEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUECKOHN (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJHO OTEPUPOBATH MOHATHSIMH: HUPPAIIMOHAIBHEBIC, MMOKa3aTebHBIE U
jJorapuMUUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHJIBHBIX TIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXoammble  (HOPMYJIBI  IJII  PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMbl U COBOKYITHOCTEH pallMOHAJIBHBIX, UPPAIlMOHATIBHBIX, MOKA3aTEIbHBIX U
JorapupMUUYECKUX YPABHECHUN U HEPABEHCTB;

perarb pallOHAJIbHbIE, UppaloHalIbHBIE, MOKa3aTEeJbHBIE,
JorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPaBEHCTBA,
coJiepKalle MOAYJIU U NapaMeTphl;

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

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIPDAQKECHUS, YPAaBHEHHUS, HEPABEHCTBA U HX CHCTEMBbI MO YCIOBUIO 33/1ayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
WHTEPIIPETUPOBATH MOJTYUCHHBIN pe3yJIbTar.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIUHA C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH FEOMETPUYECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPIUHATHOU
MJI0CKOCTH;

CBOOOJTHO  OMEpPUPOBATH TMOHITHSAMHU: TpPaPUKA TPUTOHOMETPUUECKUX
dynxmii;

NPUMEHITh (GYHKIMU JIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
MPOLIECCOB.

Havana maTeMaTH4ecKOro aHajm3a:

WCITIOJI30BATh MPOU3BOIHYIO VISl UCCIIECOBAHUS (DYHKITMM HA MOHOTOHHOCTH
U SKCTPEMYMBI;

HaxOJUTh HAMOOJIbIlIee U HAUMEHbIIIEE 3HAUCHUS (DYHKIIMU HETIPEPHIBHON Ha
OTpE3KE;

WCIIOJIb30BaTh MNPOU3BOJAHYIO ISl HAXOXKACHUS HAWJIY4Ilero pEuIeHUus B
MPUKIIAJIHBIX, B TOM YHCJI€ COLMAIbHO-IKOHOMHUYECKUX, 3a7a4ax, AJisl ONpeAeIeHUs
CKOPOCTHU U YCKOPEHHUS MpoIiecca, 3adaHHOro GopMyIioi uin rpadukoM;



cBOOOZIHO OMEpUPOBATH TMOHATUSAMHU: TEPBOOOpA3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIIEMEHTApHBIX (YHKUIMNA ¥ BBIYHUCISATH
uHTerpan no gopmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IN THIOCKUX (GUTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHUYeCKOM MOJACITUPOBAHUM Ha TpUMeEpe
cocraBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[MAIbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeEM (undposBbie)
n/n NPOrpamMMbl Bcero Kontpoaensie — IpaxTiiecikue o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
MHOXECTBO 1€CTBUTEIBHBIX YUCEIL.
Muorowiensl. PanimonanbHbIle ypaBHEHHS U 4 0.5
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUI
) Oyukuuu U rpadpuku. CreneHHas QyHKIUS C 12 0.5
LIEJIBIM ITOKa3aTeIemM
3 ApudpmeTrueckuil KOpeHb N-Oi CTETNEHHU. 15 0.5
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pyHnkuus. [lokazarenbHble 10 0.5
ypaBHEHUS
5 Jlorapudpmuueckas GyHKIUS. 13 0.5
Jlorapudmuueckue ypaBHEHUS
6 Tpuronomerpuyeckue BeIpaXXeHUs U ” 0.5
ypaBHEHUS
7 [TocnenoBaTeIbHOCTH U TPOTPECCHU 10 0.5
HenpepsiBable pynkiuu. [IpouszBoanas 20 0.5
9 [ToBTOpeHmEe, 0000IIEHNE, CHCTEMATH3 AT 5 !
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 5 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n MPOrpaMMblI Bcero Konrpoabnpie  Ipakriieckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypeni
HccnenoBanue GyHKIHIA C TOMOIIBEO 24 1
MIPOU3BO/IHOM
2 [lepBooOpa3Has u uHTErpai 14 1
I'paduku TPUrOHOMETPHUECKUX (HYHKIIHHA. 14 !
Tpuronomerpuieckrue HepaBeHCTBA
4 WppanuoHaibHbie, TOKa3aTeIbHBIC U )8 1
norapupMHUECKre HEPaBEHCTBA
KommiekcHbie uncna 10 0.5
HatypanbHble u ensle uncia 12 0.5
CucTeMbl pallMOHATEHBIX, HPPAIIHOHATBHBIX
MOKa3aTeIbHBIX U JOrapu(pMUUECKuX 12 0.5
ypaBHEHUH
3ajauu ¢ mapameTpamu 20 0.5
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 36 |
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 7 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

MHO)KCCTBO, orecpanvn Hal
MHO>KECTBaMH U UX CBOMCTBa

Huarpammsl Ditniepa-Benna

[IpuMeHeHne TeOpEeTHKO-
MHO>KECTBEHHOTO anIapara sl PeleHHs
3a1a4y

PanmonanbHble yncna. OOBIKHOBEHHBIE U
JECSITUUHbIE IPOOH, POLIEHTHI,
OecKOHEYHbIE IEPUOANYECKHE JPOOH

Pannonansablie ynciaa. OOBIKHOBEHHEBIE U
JECATHUYHBIE TPOOH, MPOLICHTHI,
OecKOHEYHBIE TIEPUOANYECKHUE IPOOH
[Ipumenenue qpoOei U IPOIEHTOB TSt
pelIeHus TpUKIaaHbIX 3a0a4. CtapToBas
JIMarHOCTHKA.

[Ipumenenue qpoOei U IPOIEHTOB TSt
pelIeHNs TPUKJIIAIHBIX 3a/1a4

JleficTBUTeNbHBIE YKCIIa. PalloHaNbHbBIE U
HppaloHaIbHbIC YHCTIa

Apudmernueckre onepanum ¢
JeHCTBUTENIBHBIMU YHACITAMHU




10

Mopynp AE€MCTBUTEIBHOTO YHCIIA U €TI0
CBOMCTBA

11

12

13

[IpubnmxEHHBIE BBIYUCIICHUS, TIPaBUIIA
OKpYIJICHUS, IIPUKUKA U OLICHKA
pe3yJibTaTa BEIYMCIEHUN

OCHOBHBIE METO/IbI PEIIECHUS LEIbIX U
JIpOOHO-PALMOHANBHBIX YPAaBHEHUH U
HEPaBEHCTB

OCHOBHBIE METO/IbI PEIIECHHUS LEJbIX U

JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

14

OCHOBHBIE METO/IbI PEIIECHUS LIEIbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUH U
HEPaBEHCTB

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOTOUYJI€Ha HA MHOTOUJIEH C
octaTtkoM. Teopema besy

16

17

MHoOrousneHs! ¢ HeIbIMHA
koa¢p¢unuentamu. Teopema Buera

Pemenue cucreM JIMHEWHBIX ypaBHEHUN

18

19

20

Pemenne cucreM TMHENHBIX YpaBHEHUN

Marpuia cucTeMsl JINHEWHBIX YPAaBHEHUM.

Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKUN CMBICIT M CBOWCTBA;
BBIUMCJIEHUE €r0 3HaYCHUS

Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKUM CMBICI U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS




21

[Ipumenenue onpeaenuTens A perieHus
CHCTEMBbI JINHEHHBIX YPaBHEHU

22

23

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemenne npukiaaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

24

KonTtponsnast pabdora: "PanmonanbHbie
ypaBHEHHUs U HepaBeHcTBa. CrucreMsl
JMHENUHBIX ypaBHEHUN"

25

OyHKIHS, CIIOCOObI 3a1aHus (PYHKITUH.
B3anmuo obpatHbie QyHKINH.
Komnosunus ¢pyHknumit

26

27

I'padux GyHKIIMN. DIeMEeHTapHbIE
npeobpazoBanus rpadukoB QyHKIUN
OO6nacTb onpeneneHuss 1 MHOKECTBO
3HayeHud pynkuuu. Hynu ¢pyHkuum.
[TpomexyTKH 3HaK MOCTOSIHCTBA

28

UYeErHble 1 HEUETHBIE PYHKITUH.
[lepnoauueckue Gpynkunu. [Ipomexyrku
MOHOTOHHOCTH (DYHKIIMU

29

MakcuMyMbl 1 MUHUMYMBI (D YHKITHH.
HauOoinsmee 1 HanMeHblllee 3HAUYECHNUE
(GYHKIIMHM HAa IPOMEXKYTKE

30

31

JluneliHasi, KBagpaTU4Has U JPOOHO-
TuHeHas GyHKuun

DJeMeHTapHOe UCCIeI0BaHue U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKIUH




DJIeMEHTapHOE UCCIIEIOBAaHUE U

32 MOCTpoeHne TpauKOB ITUX PYHKITUH

13 Crenens c 1eJIbIM TTOKa3aresneM. bunom
Herorona

34 Crenens ¢ 1esbIM I0Ka3zareneM. buaom
HeroTona
Crenennast GyHKIUS C HATYPAITbHBIM H

35 HeJIBIM IMoka3aresieM. E€ cBolicTBa u
rpaduk

36 KonTtponbnast padora: "CreneHHas
¢ynkuus. E€ coiicTBa u rpagux"

7 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTEIEHU U €ro CBOKMCTBA

18 ApudpmeTnuecknii KOpeHb HaTypaJbHOU
CTEIEHHU U €ro CBOKCTBA

39 [TpeobpazoBaHust YHCIOBBIX BBIPAXKEHUH,
COJIEpXKAIINX CTETIEHU U KOPHU

40 [TpeoOpazoBaHs YHCIOBBIX BBIPAKECHUIA,
COJIepXKalINX CTETIEHU U KOPHU

A1 [IpeoOpazoBanHms YUCITOBBIX BHIPAKCHUH,
CoJIepXkKalInX CTETEHU U KOPHU
Uppanuronansueie ypaBHeHHs. OCHOBHBIE

42 METO/IbI PELIEHUS UPPALMOHAIBHBIX
ypaBHEHUU
Uppannonansueie ypaBHeHus. OCHOBHBIC

43 METOIbI PEIICHUS UPPAITUOHATTEHBIX

ypaBHEHUH




Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE

44 METO/IbI PEIICHUS UPPALUOHAIBHBIX
ypaBHEHUH

45 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUT
UPPALMOHATILHBIX YPABHEHUM

46 PaBHOCHIIbHBIE TTEPEXOBI B PEIICHUH
UPPALMOHATIBHBIX YPaBHEHHI

47 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUT
UPPALMOHATIBHBIX YPaBHEHHIA

43 PaBHOCHIIBHBIE TIEPEXO/IBI B PELLICHUU
UPpaLMOHATIbHBIX YPABHEHUM
CaoiicTBa U rpaduK KOpHSI n-Oi CTEHICHH

49 Kak (DyHKIIMM OOpaTHOMN CTENEeHH ¢
HaTypaJIbHbIM IOKa3aTeseM
CgoiicTBa u rpaduk KOpHs n-0i cTeneHu

50 KaK (QyHKIIMH OOpaTHOW CTETICHH C
HATypaJIbHBIM MOKa3aTeleM
KonTponbHas pabora: "CBoiicTa u

51 rpaduk KOpHS n-0il CTENeHu.
Wppannonanbubie ypaBHeHHS"

57 CremneHb ¢ paluOHAIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

53 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNeM U
€€ CBOICTBA

54 CremneHb ¢ paluOHAIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

55 [TokazaTenpHas GyHKIMS, €€ CBOWCTBA U

rpaduk




Hcnonb3oBanue rpaduka GyHKIUN A5

36 peluieHusi ypaBHEHUM !

57 Hcnonp3oBanue rpaduxa QyHKIHH 115 1
peueHus: ypaBHEHU I
[Toka3arenbHble ypaBHeHMs. OCHOBHBIE

58 METO/IbI PEIICHUS TOKa3aTeIbHBIX 1
YpaBHEHUU
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE

59 METO/IbI PELICHUS [T0KA3aTEeIbHbIX 1
YpaBHEHUU
[lokasarenbHble ypaBHEeHUs. OCHOBHbIE

60 METO/Ibl PEILIEHUS T0Ka3aTEIbHbBIX 1
YpaBHEHUU

61 Kontponbnas padota: "[lokazarenpHas |
¢yuknus. [lokasarenbHble ypaBHeHUS"

62 Jlorapudm umncna. CoiicTBa jgorapudpma 1

63 Jlorapudm yucna. CoiicTBa iorapugpma 1

64 Jlorapudm umncna. CoiicTBa jgorapudpma 1

65 JlecsiTuuHble U HaTypaJibHbIE JIOTapU(PMBI 1

66 JlecaTuuHbIe U HaTypaJIbHbIE JTOTapH(PMbI 1

67 [IpeoOpazoBanme BBIpaXKEHUH, 1
coJiepKalUX JOorapru(pmbl

68 [IpeoOpazoBanme BBIpaKEHUH, 1
COJIepXKaIIuX JorapudMbl

69 [IpeobpazoBanue BBIpAKEHUIH, )
coJiepKaIUX JOTapr(pMbI

70 Jlorapudmuueckas GhyHKIus, €€ CBOWCTBA |

u rpaduk




71

Jlorapudmuueckas pyHKIus, € CBOHCTBA
u rpadux

72

73

Hcnonp3oBanue rpaduxa QyHKIHH 115
peueHus: ypaBHEHU I

Hcnons3oBanue rpaduka QyHKIUN A5
peluieHusi ypaBHEHUM

74

Jlorapudmuueckue ypaBHEHUS.
OCHOBHBIE METO/IbI pEILICHUS
aorapu(pMUUECKUX YpaBHEHUH

75

Jlorapugmuueckue ypaBHEHUSI.
OCHOBHBIEC METO/IbI PEIICHUS
JOTapuPMHUECKUX yPaBHEHUIN

76

77

Jlorapugmuueckue ypaBHEHUS.
OcHOBHBIE METOIbI PELLICHUS
Jorapu(pMUUECKUX ypaBHEHHM

PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT
JorapupMHUUECKUX ypaBHEHUH

78

PaBHOCUIIBHBIE TIEPEXO/IbI B PELLIEHUU
Jorapu(pMUUECKUX ypaBHEHHM

79

PaBHOCHIIBHBIE TIEPEXO/IbI B PELLICHUT
norapu(MUUECKUX YpaBHEHUH.
KonTponbnas pabora:
"Jlorapupmuueckas ¢yHKIHUS.
Jlorapugmuueckue ypaBHeHUs"

0.5

80

CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YHUCJIOBOTO apryMEHTa

81

CuHyC, KOCUHYC, TAHT'€HC U KOTAaHI€HC
YHUCJIOBOI'O apryMEHTa




ApKcUHYC, apKKOCUHYC U apKTaHI'€HC

82 YHCJIOBOT'O apryMeHTa

23 ApKcUHYC, apKKOCUHYC U apKTaHI'€HC
YHCJIOBOI'O apryMeHTa
Tpuronomerpruueckas OKpyKHOCTb,

84 ONnpeAeIiCHuE TPUTOHOMETPUYECKHUX
(yHKLUI YUCIOBOrO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,

85 OIpeEeIIEHNE TPUTOHOMETPUYECKHUX
(GyHKLUI YUCIOBOrO apryMeHTa

26 OCHOBHbIE TPUTOHOMETPUYECKUE
bopmybl

g7 OCHOBHBIE TPUTOHOMETPUYECKUE
bopMyIbl

28 OCHOBHBIE TPUTOHOMETPUYECKUE
bopMmyIbI

29 OCHOBHBIE TPUTOHOMETPUYECKUE
bopMyIbl

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPKEHUI

01 [IpeoOpazoBanue TPUTOHOMETPHUECKUX
BBIPAKECHUI

9 [IpeobpazoBaHre TPUTOHOMETPUIECKUX
BBIPKEHUI

93 [IpeobpazoBanue TPUTOHOMETPHUUECKUX
BBIPAKECHUI

94 Pemenune TpuroHoMeTpuuecKux

ypaBHEHUN




Pewienne TpuroHOMeTpU4ECKUX

95 .
YPaBHEHUU

96 Pewienne TpuroHOMeTpU4ECKUX
ypaBHEHUU

97 Penienne TpUroHOMETpUYECKUX
ypaBHEHUH

03 Pemenne TpuroHOMeTpUYECKUX
YpaBHEHUU

99 Pemienne TpuroHOMeTpUYECKNUX
ypaBHEHUI

100 Pemenune TpuroHoMeTpuuecKux
YpaBHEHUN
Pemenne TpuroHOMETpUYECKUX

101 ypaBHeHuil. KoHTposbHas padora:
"TpUrOHOMETPUUYECKUE BBIPAKECHUS U 05
TPUTOHOMETPUYECKHUE ypaBHEHUS"
[TocnenoBarenbHOCTH, CIOCOOBI 3aaHUS

102 [I0CJIEJOBATEIBHOCTEN. MeTo
MaTeMaTUYeCKON UHIYKIIUU
MOHOTOHHBIE Y OTPAaHUYEHHBIE

103 nocjaeaoBaTenbHOCTH. McTopus aHanu3a
OECKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccust

105 I'eomerpuueckas nporpeccus

106 BeckoneuHo yOpIBaro1asi reoMeTpudecKas
nporpeccust

107 Cymma 6ecKOHEYHO yOBbIBaIOIICH

TFE€OMETPUUECKOM MPOrpeccun




JIMHENHBIN U DKCIOHEHUMAIIBHBIN POCT.

108
Yucio e. Dopmyna ClI0KHBIX IPOLEHTOB

109 JIMHENHBIN ¥ DKCIOHEHUUAIIBHBIN POCT.
Yucno e. DopMya CI0KHBIX IPOLEHTOB
Hcnonb3oBaHue NpOrpeccuu 1is

110 pelIeHUs pealIbHBIX 3a7a4 MPUKIIATHOTO
Xapaxkrepa
Hcnonb3oBaHue Nporpeccuu s

11 pELIEHUS pealIbHbIX 3a7a4 IMPUKIIATHOTO 0.5
xapakrtepa. KontponbpHas pabora:
"[locnenoBarebHOCTH U TIporpeccuu’”

112 HenpeprsiBHbIe QyHKIINN U UX CBOICTBA

113 Touka pa3pbiBa. ACUMITOTHI IpaduKOB
byHKIMMA

114 CpoiicTBa (hyHKIMI HENPEPHIBHBIX HA
OTpe3Ke

115 CaolicTBa (yHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTto MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

17 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

119 [IpumeHeHne CBOMCTB HEMPEPBIBHBIX
GYHKIMH 1S pereHust 3a1a4

120 IIpuMeHeHre CBOMCTB HEPEPBIBHBIX

GYHKIUH 1S pereHust 3a1a4




epBasi U BTOpasi IPOU3BOIHbBIC KIAH

121 II YH

122 Onpenenenre, reOMETPUUECKUN CMBICIT
MIPOU3BOAHOMN
Onpeneneaue, GU3HUECKUN CMBICIT

123 ’
MIPOU3BOJHOM

124 YpaBHeHUEe KacaTeNbHON K TpaduKy
byHKITUN

125 YpaBHeHHe KacaTeabHOU K rpaduxy
byHKITUN

126 [TpousBoHBIE JIeMEHTAPHBIX (PYHKINN

127 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIIUN
[TpousBoHAs CYMMBI, TPOU3BEACHUS

128 ’ ’
YaCTHOTO ¥ KOMITO3UIIUU (HYHKITUI

129 [TpousBoiHas CyMMBbI, POU3BEACHHUS,
YaCTHOTO ¥ KOMITO3HIINA (hYHKITUH

130 [Ipou3BoHast CyMMBI, TPOU3BEICHUS,
YaCTHOTO ¥ KOMITO3HIINA (HYHKITUH
Peuienne TpuroHOMeTpUYECKUX

131 ypaBHeHuid. KoHTponbHas paboTa: 0.5
"IIpousBogHas"

132 [ToBTOpenwme, 0600IIEHNE,
cucTeMarusanus 3HaHuil: "YpaBHeHus"

133 [ToBTOpenwme, 0600MIIEHNE,
cucreMaru3anus 3HaHui: "OyHKkuun"
[ToBTOpenue, 060061IeHNE,

134 cucreMarusalus 3Hanuil. Utorosas 0.5

KOHTpOJIbHAs paboTa




[ToBTOpenue, 06001ICHNE,

135 cucremarusanus 3Haguii. Utorosas 1 0.5
KOHTpOJIbHAs padoTa
136 [ToBTOpeHwMe, 0606LueHI/UIe, 1
cHUCTeMaTU3alysl 3HAHHUI
OBIIEE KOJIMYECTBO YACOB I10 136 75

[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

[TpumeHeHne mpOU3BOTHON K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBbI

[TpumeHeHne mpOU3BOTHON K

UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaunuecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchI

[IpuMeHeHne nNpon3BOIHOM K
MCCIIeI0BaHMIO (DYHKIIMI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

[IprMeHeHne npon3BOIHOM K
MCCIIeI0BaHMIO (QYHKIIMI Ha
MOHOTOHHOCTB ¥ JKCTPEMYMBI
IIpuMeHeHne MpoU3BOIHON K
HCCIIeI0BaHMIO (DYHKIIHI Ha
MOHOTOHHOCTB ¥ JKCTPEMYMBI
IIpuMeHeHne Npon3BOIHON K
UCCIIeIOBaHMIO (PYHKIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnenne HanOoOJIbIIETO 1

HaMMCHBIICTO 3HAYCHU A HerepLIBHOﬁ

(GyHKIUHU HAa OTpe3Ke




Haxoxnenue HanbonbLIero u
HAUMEHBIIIETO 3HAYCHUS HEIPEPHIBHOM
(GYHKITMM Ha OTPE3Ke

Haxoxnenue HanOoJIbIIETO U
HAUMEHBIIIETO 3HAUYCHUS HETPEPHIBHOM
(GyHKIMHU HAa OTpe3Ke

10

11

12

Haxoxnenne HanOombIero u
HaVMEHBIIIETO 3HAYEHUS HENIPEPHIBHON
(GyHKIMU HAa OTpe3Ke

Haxoxnenne HanOombIero u
HAMMEHBIIETO 3HAUCHUS HEITPEPBIBHOM
(GYHKIIMM Ha OTpE3Ke

Haxoxnenune HanbompIero u
HaMMEHBIIIETO 3HAYEeHUS HEITPEPHIBHOM
(GYyHKLUU Ha OTpe3Ke

13

[IpumeneHnre npou3BOIHOM 1S
HAXOXKJICHUS HAWJTYUIIIErO PEIICHUS B
MPUKIIAJHBIX 3a/1a4ax

14

15

16

[Ipumenenre npou3BOIHOM IS
HAXOK/ICHUS HAWJTYUIIIEro PEIICHUS B
MIPUKJIAHBIX 33/1a4ax

[Ipumenenre npou3BOIHOM IS
HaXO0XIEHUS HAaUITy4lIEro pelieHus B
MPUKJIaAHBIX 3a7a4ax

[Ipumenenre npou3BOIHOM IS

HaXOXXIACHUA HAWJIYUIICTO PCHICHUS B
MPUKJIAAHBIX 3aaadax




[IpuMeHeHne npou3BOHOM IS

17 HaXO0XJCHUS HAaUJIY4YlIEro peiieHus B 1
IPUKIIAJHBIX 3a7a4ax
[IpuMeHeHne npon3BOAHON IS

13 OIIpe/IeNIEHUsI CKOPOCTH U YCKOPEHUS 1
npoiiecca, 3aJaHHOTr0 (OPMYIIOH UITH
rpagukoM
[IpuMeHeHne Npon3BOHON s

19 OIpeIeNIEHUs] CKOPOCTH U YCKOPEHUS |
nporiecca, 3aJaHHOTO (POPMYIIOH UITH
rpaduKom

20 Komnoszumus ¢pyHkimii 1

21 Komnoszumus ¢pyHkimii 1

22 Komnosunus Gyskmmit 1

23 Komnozumus GyHkimii 1
Komnozunus ¢pysaknuii. KontponabHas

24 pabora: "UccnenoBanue GyHKINM C 1
MTOMOIIIIO TTPOU3BOAHON"

)5 [TepBooOpazHasi, OCHOBHOE CBOMCTBO |
NepBOOOPA3HBIX
[TepBooOpa3HbIe 31eMEHTapHBIX

26 ¢ynkuuit. [IpaBuna Hax0XKIEHUS 1
epBOOOPA3HBIX
[TepBooOpa3HbIe 2IEMEHTAPHBIX

27 ¢dbyukuuii. [IpaBuna HaxoxAeHUS 1
epBOOOPA3HBIX

)3 Nurterpan. ['eomeTprudeckuii CMBICT 1

UHTETpaa




Boruncnenue onpeneiaéHHOro nHTerpaia

29 o ¢popmyne Herorona-JIeiOuuia

30 Boruncnenue onpenenéHHOro nHTerpaia
no ¢popmyne Hetorona-Jleitbauna

31 [TpumeHeHue uHTErpana ais
HaXO0XKJEHHUS IUIOIAAEH INIOCKUX (Uryp

3 [IpuMeHnenue nHTETpaNa s
HaXO0KJCHUS TUIOIAAeH TIIOCKUX (UTyp

33 [IpuMeHnenue nHTETpaNa s
HaXO0X/IeHUs IUIouaiel INIOCKUX QUryp
[TpumeHeHue uHTErpana as

34 HaXO0XJEHHUs 00BEMOB r€OMETPUUYECKUX
TeN

35 [Ipumeps! pemennii qudpepeHnnaIbHbIX
YpaBHEHUU

36 [Ipumeps! pemennii qudpepeHnnaIbHbIX
ypaBHEHU U
MaremaTnueckoe MOJEINPOBAHNE

37 pEAIBHBIX MTPOLIECCOB ¢ TOMOUIBIO
nudepeHIHaTbHBIX YpaBHEHUN

38 KonTtponbhas padora: "[leppooOpaszHas u
uHTerpan”

39 Tpuronomerpuueckue GyHKIIMH, UX
CBOIicTBa U rpadUKu

40 Tpuronomerpuyeckue GyHKINHU, UX
CBOWCTBA U IrpaduKu

A1 Tpuronomerpudeckue GyHKINHU, UX

CBOWCTBA U IrpaduKu




42

Tpuronomerpuyeckue GyHKINHU, UX
CBOWCTBA U rpaduKu

43

44

45

Tpuronomerpudeckue GyHKINU, UX
CBOWCTBA U TpaduKu

OT60p KOpHEH TPUTOHOMETPUUECKHUX
YpaBHEHUH C TOMOIILBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH

OT60p KOpHEIN TPUTOHOMETPHUUECKHUX
YpaBHEHUU C TOMOIIBIO
TPUTOHOMETPHYECKON OKPYKHOCTH

46

OT160p KOpHEH TPUTOHOMETPUUECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPHYECKON OKPYKHOCTH

47

48

49

OT160p KOpHEH TPUTOHOMETPUUECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUIECKON OKPYKHOCTH

Pelienne TpUroHOMETpUYECKUX
HEPaBEHCTB
Pemienne TpuroHOMETpUYECKUX
HEPaBEHCTB

50

51

52

Pemrenne TpuroHOMeTpUYECKNX
HEPABEHCTB

Pemenune TpuroHoMeTpruuecKux
HEPABEHCTB

KonTponbnas pabota: "I'paduku
TPUTOHOMETPUUYECKUX (PYHKIUH.
Tpuronomerpruueckue HepaBeHcTBA"




OCHOBHBIC MCTOJbI pCHICHUA

53 MOKa3aTeIbHbIX HEPABEHCTB

54 OCHOBHBIE METO/IbI pELICHUS
MOKa3aTeJIbHBIX HEPABCHCTB

55 OcHOBHBIE METOIbI PELLICHUS
MOKa3aTeIbHbIX HEPABEHCTB

56 OCHOBHBIE METO/IbI pELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

57 OCHOBHBIE METO/IbI pELICHUS
MOKa3aTeJIbHBIX HEPABCHCTB

53 OCHOBHBIE METO/IbI pELICHUS
Jorapu(pMUUECKUX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEIIECHUS
norapu(MUUECKIX HEPABEHCTB

60 OCHOBHBIE METO/IbI pEIICHUS
norapu(MUUECKIX HEPABEHCTB

61 OCHOBHBIE METO/IbI PELICHUS
JorapupMUUECKUX HEPABEHCTB

& OCHOBHBIE METO/IbI pEIICHUS
norapu(MUUECKIX HEPABEHCTB

63 OCHOBHBIE METO/IbI pELICHUS
HUPpAIMOHATFHBIX HEPABEHCTB

64 OCHOBHBIE METO/IbI pELICHUS
MPPALMOHATIBHBIX HEPABEHCTB

65 OCHOBHBIE METO/IbI PEIICHUS
UPpaLMOHATILHBIX HEPABEHCTB

66 OCHOBHBIE METO/IbI pELICHUS

UpPpALMOHATILHBIX HEPABEHCTB




OCHOBHBIC MCTOJbI pCHICHUA

67 UPPALMOHAIILHBIX HEPABEHCTB

68 OcCHOBHBIE METO/IbI PELLIEHUS
UPPALMOHATIbHBIX HEPABEHCTB

69 I'paduueckue MeTobl pelIeHus
MPPALMOHAIIbHBIX YPABHECHUN

70 I'paduueckue metozs! perieHus
VPPALMOHATIbHBIX YPABHEHUN

71 I'paduueckue metozs! perieHus
IIOKa3aTEJIbHBIX YPaBHEHUU

7 I'paduueckue MeTObl pelIeHus
IIOKa3aTelIbHbIX HEPABEHCTB

73 I'padmuueckue metozs! penieHus
norapu(MUUECKUX YpaBHEHUN

74 I'padmuueckue metozs! penieHus
norapu(MUUECKIX HEPABEHCTB

75 I'paduueckue MeTObI peLIeHus
J0rapupMHUECKUX HEPABEHCTB
I'padmuueckue metozs! peneHus

76 MOKa3aTeNbHBIX U JIOrapu(OMUYECKUX
YpaBHEHUU
['padmyeckue METOABI peLIeHHs

77 MOKa3aTeNbHBIX U JOrapu(PMUUYECKUX
ypaBHEHUU
I'paduueckue MeTo bl pereHus

78 NOKa3aTeIbHBIX U JIOTapu(HMUIECKUX

HEPaBEHCTB




79

I'paduueckue MeTo Bl pemeHus
MOKa3aTeIbHBIX U JIOTApU(PMUICCKUX
HEPaBEHCTB

80

KonTtponbnas pabora:
"UppanuoHaibHble, IOKa3aTelbHbIE U
JorapupMHUECKUE HEpaBeHCTBA"

81

82

83

KommiekcHbie uncna. AnreOpanueckas u
TpUTrOHOMETpHYeCcKasi pOpPMBI 3arcu
KOMIUIEKCHOT'O YHClIa

KommiekcHbie uncna. AnreOpanueckas u
TpUTOHOMETpHUEcKas (POPMBI 3aITUCH
KOMILJIEKCHOTO Yncia

ApudmeTndeckue oneparuu C
KOMIUIEKCHBIMU YHCIIAMU

84

85

86

ApudmeTrnueckue onepanuu c
KOMIIJIEKCHBIMHU YU CJIaMU

N300paxeHne KOMIJIEKCHBIX YHCEN Ha
KOOPJMHATHOM TIIOCKOCTH
N3o0paxeHne KOMIJIEKCHBIX YHUCET Ha
KOOPJMHATHOH TIIOCKOCTH

87

88

89

®opmyna Myaspa. KopHu n-oit cTenenun
13 KOMIUIEKCHOTO YHCIIa

®opmyna Myaspa. KopHu n-oii crenenu
13 KOMIUIEKCHOT'O YHCIIa

IIpuMeHeHre KOMIUIEKCHBIX YHMCEIT JUIst
peteHns (PU3NYECKUX U TeOMETPHUECKUX
3a1a4




[IpuMeHeHre KOMIUIEKCHBIX YUCEI JIJIs
petieHus GU3NUECKUX U F€OMETPHUUECKHUX

90 0.5
3amau. KonTpoapHas pabora:
"KomriekcHsie yucia'

91 Harypasbnsle u 1iensie yucna

92 HatypanbHble U 11enble ynciia

93 [IpuMeHeHne npru3HaKOB ACIUMOCTH
LIEJIBIX YHCENT

94 [IpuMeHeHne npru3HaKOB ACIUMOCTH
LIEJIBIX YHCEIT

95 [IpuMeHeHue MPU3HAKOB ACITUMOCTH
nensix uncen: HOA u HOK

96 [IpuMeHeHne npru3HAKOB ACITUMOCTH
nensix yucen: HOJl u HOK

97 [IpuMeHeHne NpU3HAKOB ACITUMOCTH
HEJIBIX YHCEJI: OCTATKU IO MOJIYIIIO

08 [IpuMeHeHne NpU3HAKOB ACIUMOCTH
LEJIbIX YHCEII: OCTATKU 110 MOJYJIIO

99 [IpuMeHeHne npru3HAKOB ACIUMOCTH
HEJIBIX YHCEII: OCTATKH 110 MOJTYITIO

100 [IpuMeHeHne npu3HaKoB AEIUMOCTH
HEJIBIX YHCEII: OCTATKH 110 MOJTYITIO
[IpuMeHeHne npu3HaKoB ACIUMOCTH

101 LEJIbIX YHCEI: aIrOpUT™M EBKIMaa st
pelIeHus 3a/1a4 B LENbIX YUCIaX
Anroput™m EBKnuaa i pemieHus 3aaad.

102 KonTtponbHas padora: "Teopust nenbix 0.5

gucen"




103

CucreMa 1 COBOKYITHOCTb ypaBHEHUI.
PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
CJIEAICTBUSA

104

CucreMa 1 COBOKYITHOCTb ypaBHEHUI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEACTBUSA

105

106

107

OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEW pallOHAIbHBIX
ypaBHEHUI

OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH MPPaLMOHATbHBIX
YpaBHEHUU

OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHbIX
ypaBHEHUU

108

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUU

109

110

111

OcHOBHBIE MCTOABI pCICHUA CUCTEM U
COBOKYITHOCTEH Jorapu(pMuuecKux
ypaBHEHUU

OCHOBHBIE METO/IbI PEILICHUSI CUCTEM U
COBOKYITHOCTEH JOTapu(PMUUECKUX
ypaBHEHUU

[IprmeHeHne CUCTEM K PELLIEHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a7a4 U3
Pa3TUYHBIX 00JIACTeH HAyKH U peallbHOM




JKU3HHU, UHTEPIIPETAIUS TOJTYYSHHBIX
pe3yJIbTaTOB

112

[IpuMeHeHne cUCTEM K PEILECHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3a]1a4 U3
pa3IMYHBIX 00JIaCTe HAYKH U pealIbHOM
JKU3HU, MHTEPIIPETALUs 10JIY4CHHBIX
pE3yJIbTaTOB

113

[IprMeHeHrne HEpAaBEHCTB K PELICHUIO
MaTEeMaTUYeCKUX 3a/1a4 U 3a]1a4 U3
pa3IuYHbIX 00JaCTe HayKH U pealibHOM
JKU3HH, MHTEPIIpETaLs ITOJTy4EeHHBIX
pE3yJIbTaTOB

114

115

[IpumeHeHre HepaBEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3ajay U 3a7ad u3
Pa3IUYHBIX 00JaCTe! HayKH U pealibHOM
YKU3HU, UTHTEPIPETaLUs OTy4YeHHBIX
pe3yiabraroB. KoHTponbsHas pabora:
"CucreMsl palluOHAJIbHBIX,
MPPALMOHATIBHBIX MOKA3aTEIbHBIX U
JorapupMHUECKUX ypaBHEHUN"

['eomeTpryeckue o6pa3bl ypaBHEHUN Ha
KOOpPJMHATHOM INIOCKOCTH

0.5

116

117

118

['eomeTpuueckue o6pa3sl ypaBHEHUHN Ha
KOOPJAMHATHOM IIOCKOCTH

ParmonanbHble ypaBHEHUS €
napameTpamu

PanyionanbHble HEpaBEHCTBA C
napaMeTpamu
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PanyonanbHbIE CUCTEMBI € ITApaMETPAMU

HppanmonanbHble ypaBHEHUS,

120 HEpaBEHCTBA C MapamMeTpamMmu

121 HppauroHanbHbIE CUCTEMBI C
napameTpamu

122 [TokazaTenbHbIe ypaBHEHUS, HEPABEHCTBA
C IapaMeTpaMu

123 [TokazarenbHbIE CUCTEMBI C TapaMeTpaMu

124 Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C ITapaMeTpamMu

125 Jlorapudmmuueckre CUCTEMEI C
napameTpamu

126 TpuroHomeTpruuecKue ypaBHEHHUS C
napameTpamu

127 TpuronomeTpuieckue ypaBHEHHUS C
napameTpamu

128 TpuroHomeTpuuecKrue HEPABEHCTBA C
napameTpamMmu

129 TpUroHOMETpUUECKHE CUCTEMBI C
napameTpamu
[TocTpoenue u uccienoBaHue

130 MaTEeMaTUYECKUX MOJIENEH pealbHbIX
CUTYalUi C IOMOIIBIO YPABHEHUN C
napameTpamu
[TocTpoenue u uccienoBaHue

131 MaTEeMaTUYECKNX MOJENIEN peanbHbIX

CUTYAaLUH C IIOMOLIBIO CUCTEM
YPaBHEHUH ¢ ITapamMeTpamu
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IToctpoenue u uccinenoBaHue
MaTeMaTUYECKUX MOJENIeN peaTbHbIX
CUTYalUi C IOMOIIBIO CUCTEM
YpaBHEHUI ¢ TapaMeTpaMu

133

IToctpoenue u uccinenoBaHue
MaTEMATUYCCKUX MOI[GJIefI PCAJIBbHBIX
CUTYaIlUi C IOMOIIBIO CUCTEM
YpaBHEHHUI ¢ TapaMeTpamMu

134

ITocTpoenue u uccinegoBaHue
MaTeMaTUYECKUX MOJENIEN peaIbHbIX
CUTYyalUi C IOMOULIBIO CUCTEM
YpaBHEHUH C TapaMeTPaMH.
KonTponbhas pabora: "3anaun ¢
napaMerpamu’

0.5

135

[ToBTOpenue, o6odIIEHNE,

cucTemarusanus 3HaHuil: "YpapHenus"

136

137

138

[ToBTOpenue, 06001IIECHNE,

cucTemarusanus 3HaHuil: "YpapHenus"

[ToBTOpenue, 06001IIEHNE,
cucTeMaTH3anus 3HaHuil: "Y paBHEHHUS.
Cucremsl ypaBHeHHN"

[ToBTOpenwme, 0600IIEHNE,
CUCTEMAaTH3alysl 3HaHUH: "Y paBHEHUS.
Cucremsl ypaBHeHHI"

139

[ToBTOpenme, 0600IIEHNE,
cucTeMaTu3alus 3HaHuii: "Y paBHEHN .
Cucrembl ypaBHEHUI"
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[ToBTOpeHnue, 06001ICHNE,

cucremaTtusanus 3Hanuil: "HepaBencrna'

141

142

[ToBTOpeHnue, 06001ICHNE,

cucreMarusaius 3Hanuii: "HepaBencrpa"

[ToBTOpEeHmE, 0600IICHNE,
cucremaTusanus 3Hanuil: "HepaBencrna'

143

[ToBTOpenue, 06001ICHNE,

cucrtemaTusanus 3Hanuii: "HepaBencrna'

144

145

146

[ToBTOpenue, 06001ICHNE,

cucreMaruzanus 3Hanuii: "HepaBencrpa"

[ToBTOpEHHE, 0000IICHUE,
cucrtemaTtusanus 3Hanuii: "IIpousBoanas
U €€ npuMeHeHue"

[ToBTOpenue, o6odIIEHNE,
cucreMartu3anus 3Hanuii: "[IponsBogHas
U €€ npuMeHeHue"

147

[ToBTOpenue, o6odIIEHNE,
cucremarusanus 3HaHuil: "[IponsBogHas
u e€ npumeHeHue"

148

149

150

[ToBTOpenwme, 0600IIEHNE,
cucreMarusanus 3HaHuii: "MHTerpan u
€ro npuMeHeHue"

[ToBTOpeHnue, 060061IeHNE,
cucreMaTu3anus 3HaHuil: "MHTerpan u
€ro npuMeHexue"

[ToBTOpeHnue, 060061IeHNE,
cucremarusanus 3HaHui: "UHTerpan u
ero npuMeHeHue"




[ToBTOpeHnue, 06001ICHNE,

151 . Y
cucTeMaTtu3alus 3HaHui: "OyHKIUHn

152 [ToBTOpeHnue, 06001ICHNE,
cucreMaruzanus 3HaHui: "OyHkuun"

153 [ToBTOpEeHmE, 0600IICHNE,
cucremaTusanus 3Hanuil: "OyHkuun"

154 [ToBTOpenue, 06001ICHNE,
cucreMaru3anus 3HaHui: "OyHkuun"

155 [ToBTOpenue, 06001ICHNE,
cucreMaruzanus 3HaHui: "OyHkuun"

156 [ToBTOpEHHE, 0000IICHUE,
cucreMaru3anus 3HaHui: "OyHkuun"

157 [ToBTOpenue, o6odIIEHNE,
cucreMaruzanus 3HaHui: "OyHkuun"

158 [ToBTOpenue, o6odIIEHKE,
cucreMaru3anus 3HaHui: "OyHkuun"

159 [ToBTOpenue, 06001IIEHNE,
cucreMarusanus 3HaHui: "OyHkuun"

160 [ToBTOpenue, o6odIIEHNE,
cucTeMaTu3aIus 3HaHui

161 [ToBTOpeHnue, 060061IeHNE,
cUcTeMaTH3aIus 3HaHUiI

162 [ToBTOpeHnue, 060061IeHNE,
CHCTEMATH3aLMs 3HAHUH

163 [ToBTOpenme, 0600IIECHNE,
cUCTEeMaTH3alus 3HaHUH

164 [ToBTOpenue, 060061ICHNE,

cUCTeMaTH3alus 3HaHUH




[ToBTOpeHnue, 06001ICHNE,

165 cucremarusanus 3Haguii. Utorosas 1 0.5
KOHTpOJIbHAs padoTa
[ToBTOpeHue, 06001ICHNE,

166 crcTeMaTu3anus 3Hanuii. toropas 1 0.5
KOHTpOJIbHAst paboTa

167 [ToBTOpCHHE, 0606H16HI:I€, !
cHCTeMaTU3alMsl 3HAHHUI

168 [ToBTOpEHHE, 0606H16HI:I€, |
cUcTeMaTh3alus 3HaHUI

169 [ToBTOpeHwMeE, 0606H16Hlfe, |
cHUCTeMaTU3alMsl 3HAHHUI

170 [ToBTOpEHwMe, O606H1€Hlile, |
cHUCTeMaTU3aIUsl 3HAHUI

OBHIEE KOJIMYECTBO HACOB I10O 170 5

I[TPOTPAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU TIPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUS OCHOBHOM
06pa30BaTeJ’IbHOI7I NnporpaMmmasl CpeaHET0 oﬁmero 06pa303a}mﬂ

Yucna v BEIUUCICHUS

1.1

OnepupoBaTh MOHATUSMHU: PALMOHAIBHOE U JEWCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAs! U JECATHUYHAs APOOb, IPOLIEHTHI

1.2

1.3

BeimonHATe  apudMeTndeckue  Omepanud ¢ palMoOHAIBHBIMH U
JIEHCTBUTEIIHBIMU YU CIIAMU

BreinonHaTs HpI/I6J'II/I)KéHHBIe BBIYMCIICHUA, HCIIOJIb3Ys IIpaBuJjIa
OKpYTJICHU:, ACJIaTh IPUKUIKY U OLCHKY pE3yJibTaTa BBIYMCIICHHI

1.4

OnepupoBaTh MOHATUSAMU: CTENEHb C LIEJBIM MOKa3aTeseM, CTaHJapTHas
¢dopMa 3ammucH JEMCTBUTEIBHOIO YMCIIa, KOPEHb HAaTypallbHON CTENEHH;
UCIMOJIb30BaTh HNOAXOAILYI0 (OPMY 3alIUCH JIEHCTBUTENbHBIX YUCEN JUIs
peLICHUs IPAKTUYECKUX 3a]1a4 U IPEICTaBICHUs JaHHbIX

1.5

OnepupoBaTh MOHATUSIMHU: CHHYC, KOCUHYC U TaHTE€HC IPOU3BOJIBHOIO
yIyia; MCIOJIb30BaTh 3allUCh IPOU3BOJIBHOTO YyIyla uepe3 oOpaTHbIE
TPUTOHOMETpHYECKHE (PyHKIUU

2.1

YpaBHEHHUS 1 HEPABEHCTBA

OnepupoBaTh MOHATUSMHU: TOXKJIECTBO, YPABHEHUE, HEPABEHCTBO, LIEIIOE,
palMOHAIIBHOE, HMppaLMOHAIIBHOE YpaBHEHHE, HEPAaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE

2.2

BrimonHATe peo6pa3oBaHys TPUTOHOMETPUYECKHUX BBIPAKEHUH U peliaTh
TPUTOHOMETPUYECKHE YPABHEHUS

2.3

24

BeinonHATe mpeobpa3zoBaHus LENbIX, PAllMOHATIBHBIX U UPPALUOHATBHBIX
BBIDOKEHMM M peIIaTh OCHOBHBIE THIBI LEIbIX, PAlMOHAIBHBIX U
MPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB

HpI/IMeHHTL YpaBHCHUA W HCPABCHCTBA I PCHICHUA MATCMATHYCCKUX
3aaa4 "1 3a/1a4 U3 pas3JIMIHbIX oOacreit HAayKHU U peaﬂLHOﬁ KHU3HHU

2.5

MopenupoBaTh peajbHbIE CUTyallMd Ha S3bIKE alreOphl, COCTABISITH
BBIPAXKEHHUSI, YPABHEHU I, HEPABEHCTBA M0 YCIOBUIO 3a/1a4M, UCCIIEI0BATh
MOCTPOCHHBIE MOJEIU C HCIIOIH30BAHUEM arapara anreopsl

OyHKIMU U TpaduKu




OnepupoBaTh NOHATHIMU: (PYHKITHS, CTIOCOOBI 3a1aHus (PYHKIMH, 007aCcTh

3.1 OTpeNeeHUsT U MHOXECTBO 3HaueHWW (yHkiuu, rpadux GyHKIHH,
B3aUMHO OoOpaTHbIC (PYHKITUH
10 OnepupoBaTh MOHATUSAMHU: YETHOCTHh M HEUYETHOCTh (YHKIUU, HYIH
' (byHKINHT, TPOMEXYTKH 3HAKOMIOCTOSTHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN A1 pEIICHUST ypaBHEHUI
34 CtpouTth 1 YUTaTh rpauKu TMHEHHON (PYHKIMU, KBAIPATHIHON PYHKITUH,
' CTereHHON (YHKIMH C LEJIbIM MoKa3aTelieM
Hcnonb3oBare Tpaduku (GYHKUMNA U1 WCCIEAOBAHHS IPOLIECCOB U
35 3aBHCUMOCTEH NpU pEIICHUH 3a/a4 M3 JPYruX Y4eOHBIX NPEJAMETOB H
' peanbHOM JKM3HHU, BBIpaXaTh (OpPMYyJIaMHU 3aBUCUMOCTH  MEXIY
BEJIMYUHAMU
4 Hauana marematnyeckoro aHammsa
41 OnepupoBaTh NOHATHSAMH: TIOCIEIOBATEILHOCTh, apu(mMeTHueckas Hu
' reoMeTpUYecKas Iporpeccuu
OnepupoBaTh MOHATHUSAMH: OECKOHEUHO YyOBIBAaIOMIasi TeOMETpHYECKast
4.2 mporpeccusi, CcymMMa OCGCKOHEYHO  YOBIBAIONICH  reoMeTpUYecKOon
pOTpPeCcCuu
4.3 3anaBaTh MOCIEA0BATENBHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonb30Barh CBOMCTBA TMOCIENOBATEIBHOCTEW M IMPOrPECCUU IS
' pellleHus peaabHBIX 3a7a4 MPUKIATHOTO XapaKTepa
5 MHoOXecTBa U JIOTHKa
5.1 OnepupoBaTh MOHATUSIMU: MHOXKECTBO, OTIEPAIIUHN HAJl MHOXKECTBAMU
Hcronp30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapaTr sl ONHCaHHS
5.2 peabHBIX TPOIIECCOB U SBJICHUHN, TPH PEIICHUH 33J1a4 U3 APYTHX YICOHBIX
PEMETOB
53 OnepupoBaTb  HOHATHSAMM:  OIpEJeNIieHHe, Teopema,  CIE/ICTBUE,
' JI0Ka3aTeIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJAbTAThI 0CBOCHHS OCHOBHOM
NpOBePsIEMOro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 001ero oopa3oBaHusA
pe3yJabTara
1 Uucna u BBIYUCTIECHUS
OnepupoBaTh NOHATUSAMH: HaTypalbHOE, II€JI0€ YWCIO; HCIOJIb30BaTh
1.1 MPHU3HAKK JETUMOCTH IEJBIX YHUCElNl, pPa3loKEeHUE YHClia Ha TPOCThIC
MHOXHTEJH JUIS PEIICHNUS 3a1a4
1.2 OnepupoBaTh MOHATHEM: CTEIIEHb C PAlMOHAIBLHBIM MTOKA3aTeIeM




1.3

OnepupoBaTh MOHSATUSMU: JIOTapU(M YHCIIa, TeCATUIHBIC U HATYpaJIbHbIC
JorapudMpl

2.1

YpaBHEHMS U HEPABEHCTBA
[TpumeHsaTh CBOMCTBA CTENEHM JUIsl NpeoOpa3oBaHUs BbIpaKEHUIA,

OIICpHUpOBATh IMOHATHAMM: II0KA3aTCIBHOC YpPaBHCHHUC M HEPABCHCTBO,
p€miaTb OCHOBHBIC THUIIBI ITIOKAa3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPaBCHCTB

2.2

BeimonHATe mpeoOpazoBaHMs BBIPAKEHHUH, COAEpKALIUX JIorapu(MBI;
ONEepUPOBATH MOHATUSAMU: JIOTApU(PMUYECKOE ypaBHEHUE U HEPABEHCTBO;
peliaTe OCHOBHBIE TUIIBI JJOrapU(PMUUECKUX YPaBHEHHUM U HEPABEHCTB

2.3
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2.5

Haxonuts penieHust npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB

OnepupoBaTh MOHATUSMU: CUCTEMA JIMHEHHBIX ypaBHEHU U €€ pelIeHue;
UCIIONIb30BAaTh  CUCTEMY  JIMHEHHBIX  ypaBHEHUH AN pelleHus
MPAKTUYECKUX 3a7a4

Haxomute  pemieHuss  IPOCTEMIIMX  CUCTEM W COBOKYIHOCTEH
palOHaIbHBIX YPABHEHUN U HEPABEHCTB

2.6

3.1

MopenupoBaTh peajbHbIE CUTYyallMd Ha S3bIKE aireOpbl, COCTaBIATH
BBIPAXKEHHUSI, YPABHEHUSI, HEPABEHCTBA U CHUCTEMBI 110 YCJIIOBHUIO 3aJayH,
MCCJIE0BATh TOCTPOECHHBIE MOJIENH C UCIOJIb30BAaHUEM allapara aareopsl

OyHkuuu u rpaguku
OnepupoBaTh TOHATHAMH: TepUOAMYECKass (DYHKIHS, TPOMEKYTKU
MOHOTOHHOCTH (DYHKIIMM, TOUYKH 3KCTpeMyMa (YHKLIHH, HauOojbllee U

HalMEHblIIee 3HaueHUs! (PYHKIIMN Ha MPOMEXKYTKE; MCIIOJIb30BaTh UX IS
uccienoBaHus QyHKIMH, 3aJaHHOM rpaduKoM

3.2

OnepupoBaTh NOHATUAMU: TpaQUKU MOKA3aTENbHOM, JorapuGMUIecKoi u
TPUTOHOMETPUUECKUX (YHKIMM; H300pakaTh HMX Ha KOOPAMHATHOU
IUIOCKOCTH Y UCIIOJIb30BATh ISl PEILICHUS] yPaBHEHUI U HEPABEHCTB

33

34

N300paxaTb Ha KOOpJMHATHOM IIJIOCKOCTHM TpaUKU  JTUHEHHBIX
YpaBHEHUH W HCIIOJIb30BAaTh HX JJI PEIIEHUS CUCTEMbl JIMHEWHBIX
ypaBHEHUU

Hcnonb3oBate rpaduku (GYHKUMN U1 HCCIEAOBAaHHUS IPOLIECCOB U
3aBHCUMOCTEH U3 IPYruxX y4eOHBIX IUCLHUILUINH

Hauama MaTeMaTH4eCKOro aHajan3a

4.1

4.2

4.3

OnepupoBaTh MOHATHSAMH: HEMpEpbIBHAS  (DYHKIUSA, MPOU3BOIHAS
(YHKIIMM, WCIMOJIb30BAaTh TEOMETPUUYECKHH W (PU3WYECKUA CMBICI
MPOU3BOAHON JIJTA PELICHHS 3a/1a4

HaxomuTh  mpoOW3BOAHBIE  DIEMEHTAPHBIX  (PYHKIMHA,  BBIYUCIATH
MIPOU3BOIHBIC CYMMBI, IIPOU3BEICHHS, YACTHOTO (DYHKITUI

Hcnonb30BaTh  MPOU3BOAHYIO JUISL  UCCIEAOBaHUSA  (QYHKIMM  Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI, IPUMEHATh Pe3yJIbTaThl UCCIEIOBAHUS K
MOCTPOCHHIO IPa(hUKOB




Hcmons30BaTh MNPOU3BOAHYIO IAJId HAXOXKACHUSA HAWITYYIICTO PCIICHHSA B

44 MPUKIAIHBIX, B TOM YHCJIE COI[HAIIbHO-DKOHOMUYECKHX, 3a7auax

45 OnepupoBaTh MOHATUSAMH: TEpPBOOOpasHass W MHTErpayl; IOHUMATH
' reOMETPUYECKU U (PU3MUYECKHI CMBICIT HHTETpaja

46 Haxomuts mnepBooOpa3Hble 3J€MEHTAapHBIX  (YHKIUH, BBIYUCIATDH
' uHTerpai mo ¢popmyne Herorona — JleliOnuna

47 Pemate npukiagHbie 3a1a41, B TOM YHCJIE COLMATBHO-3KOHOMUYECKOTO

(1)I/I3I/I‘ICCKOFO XapaxkTepa, Cpe€aACTBaMH MaTEMaTHYCCKOI'O aHaIn3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Kon
1 Uucna 1 BIYUCIICHUS
Panmonanbhple  uyucna. OOBIKHOBEHHBIE W JECATUYHBIE JApPOOM, IPOLIEHTHI,
OeCKOHEeuHble  Iepuoguveckue  Apobdu.  Apudmernyeckue  Omepauuud  C
1.1  panuoHaNbHBIMH YMCIaMH, IPeoOpa3oBaHUS YHCIIOBBIX BbIpakeHHH. IIpumeHenue
npoOell U MPOLIEHTOB AJIS PELIeHUs NMPHUKIAIHBIX 3a/ad M3 Pa3JIMYHbIX OTpacieil
3HaHUH U PEaJIbHOM KU3HU
JlelicTBuTenbHble  yucha.  PanuoHanbHble M UppalMOHAIbHBIE  YHUCIA.
1.2 Apudmernueckue omnepauuud C ACHCTBUTENbHBIMU uHciaamu. [IpuGnuxénnble
BBIUMCIICHUS], [TPABUJIA OKPYTJICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYUCIICHUH
Crenenp ¢ menbiM mokazareneMm. CranmapTHas (opma 3amucu J1eHCTBUTEIBHOTO
1.3 yucna. Mcnonp3oBanue noaxonsuiel popmel 3amucH JIEHCTBUTEIBHBIX YUCEN IS
peleHusl MPaKTUYECKUX 33134 U IPEJCTaBICHUS JaHHBIX
14 Apudmernueckuii KOpeHb HaTypalbHOU cTeneHu. JleiicTBus ¢ apupMeTHUECCKUMU
' KOPHSIMH HaTypaJIbHOW CTEIEHU
15 CuHyC, KOCMHYC M TaHI€HC 4YHCIIOBOIO apryMeHTa. ApKCHHYC, AapKKOCHHYC,
apKTaHI€HC YNCIOBOIO apryMeHTa
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 ToxnecTBa U TOXKJIECTBEHHbIE TPe0Opa30oBaHuUs
29 ITpeoOpa3oBanue TPUTOHOMETPUUECKHUX BBIPAKCHUM. OcHoBHbIE
’ TPUTOHOMETpHUECKUE (POPMYJIbI
)3 VYpaBHeHue, KOpeHb YypaBHeHMs. HepaBeHCTBO, pelieHue HepaBeHCTBA. MeToj
HUHTEPBAJIOB
2.4  Pemenue Henblx U JpOOHO-pallMOHATIBHBIX YPaBHEHUN 1 HEPABEHCTB
2.5 Pemrenne nppalimoHaNbHBIX YpaBHEHUH U HEPAaBEHCTB
2.6  Pemenue TpUroHOMETPUYECKUX ypaBHEHUN
27 [IpumeneHne ypaBHEHHI U HEPABEHCTB K PEIICHUIO MAaTEMAaTUYECKUX 3a]ad U 3aJa4
’ U3 PA3JIMYHBIX 00JIaCTe! HAYKU U peaslbHON KU3HH
3 OyHKIMH U TpaduKu
31 @Oynkius, cnocoObl 3amanus ¢yHkuuu. ['paduk ¢yHkuumu. BzaumHO oOpaTHBIE
' GyHKIUHU
39 OO6nacTh ompeneneHus W MHOXKECTBO 3HaueHUM ¢yHkuuu. Hymu QyHkumm.

[IpoMexyTkH 3HAaKOMOCTOSIHCTBA. YETHBIE M HEUETHBIE (PYHKUINU




33 CrenenHast GyHKLUS C HATYpaJbHBIM M LENbIM MoKa3aTeneM. E€ cBoiicTBa u rpaduxk.
' CgoiicTBa 1 rpadK KOPHSI 1-0¥ CTETICHU
34 TpuronomeTpuyeckass OKpY>KHOCTb, OMpEACIIEHUE TPUTOHOMETPUUCCKHUX (YHKITHIA
' YHCIIOBOTO apryMeHTa
4 Havana marematnueckoro anaiansa
41 [TocnenoBarenbHOCTH, CIMOCOOBI 3aJaHWs IOCIEAOBATEIbHOCTEH. MOHOTOHHBIE
’ HOCJIEI0BATELHOCTH
ApudmeTrnueckas U TreoMeTpuueckas mporpeccud. beckoHeuHo yObIBaromias
4 | TEOMETpHieCKas MPOrpeccus. Cymma OecKOHEYHO YOBIBAarOIIEH TI'€OMETPHUECKOM
' nporpeccuu. @opmyia CIOXKHBIX IpoLeHTOB. lcnonb3oBaHue mnporpeccuu Jis
pelIeHus pealibHbIX 3aJ1a4 MPUKIIAIHOTO XapaKTepa
5 MHoXxecTBa U JIOTHKA
MHoOXecTBO, olepanMd Hajg MHOxecTBaMu. Jlmarpammbl Oiiiepa — BenHa.
5.1 [IpuMeHeHne TEOPETHUKO-MHOKECTBEHHOTO ammapara JJjisi ONMUCAaHUs pEeabHBIX
MIPOLIECCOB U ABJICHUH, PU PEUICHUH 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB
5.2 Ompenenenue, Teopema, CIeACTBUE, 10KA3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna v BBIYUCTICHUS
1.1 Harypanbnslie u nensie yncna. [Ipu3Haku Je1MMOCTH HETbIX YUCEI
1.2 Crenens ¢ pallioHAIBHBIM MOKa3aTeraeM. CBONWCTBA CTEIICHU
1.3 Jlorapudm yucna. JlecaTuynbie U HaTypajabHbIC JOTapU(OMbI
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 [Ipeobpa3oBaHue BbIpaXXeHUH, COAEepPKAIIUX TOTapUPMBI
5 [IpeobOpazoBanme BeIpaXEHUN, COIEPKAIINX CTETIEHU C PAIlMOHAIBHBIM
' MoKa3areyeM
2.3 [IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [TokazaTenbHbIE ypaBHEHUSI U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI 1 HEPABEHCTBA
’ 6 Cucrembl JMHEHHBIX ypaBHEHUM. PereHue NpuUKIafHBIX 337a4 C MOMOIIBIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucTtemMbl ¥ COBOKYITHOCTH PallMOHAIBHBIX YPAaBHEHUH 1 HEPABEHCTB
)38 [IpuMeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PEIICHUIO MAaTEMAaTUYECKUX 3a7a4
' Y 337124 U3 pa3yHbIX 00JacTell HAyKH U pealbHOM KU3HU
3 OyHKIMY U TpaduKu




Oynkius. Ilepuognueckue QyHKIuU. IIpoMexyTKH MOHOTOHHOCTH (DYHKIMH.

3.1 Makcumymbl 1 MUHUMYMBI (pyHKIuu. HaumOomblliee ¥ HauMeEHbIIEE 3HAYCHHE
(GYHKIIMN Ha IPOMEKYTKE

3.2 Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U rpaduku

33 [TokazaTenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH

34 Hcnonp3oBanue rpadukoB QyHKIU Ui pelIeHUs] ypaBHEHUH U TMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB GYHKIUM A0S UCCIENOBaHMUS  MPOIECCOB U

3.5 3aBUCHMOCTEH, KOTOpble BO3HHMKAIOT MPU PEIIEHUHU 3a7ad U3 APYTUX Y4eOHBIX
IIPEAMETOB U PEaIbHOMN JKU3HU

4 Havana marematnueckoro anaiansa

4.1 HenpepwiBable GhyHKIIMU. MeTo1 HHTEPBAJIOB JIJIsl PEIICHIS] HEPABEHCTB

4.2 [IpousBonnas ¢pynkiuu. ['eomerpuueckuii U GU3NYECKUN CMBICIT IPOU3BOIHOM

43 [TpousBoaHbie 37eMeHTapHBIX (yHKIUNA. DPOpPMyISBI HAXOXKACHUS IMPOU3BOIHOM

' CYMMBI, IPOU3BEACHUSI U YACTHOTO (PYHKIIHI

[Ipumenenne mTPOU3BOJHONW K HCCIEAOBAHUIO (YHKIUH HAa MOHOTOHHOCTh H

4.4 sKkcTpeMyMbl. HaxoxaeHrne HanbobIilero 1 HaMMEHbIIero 3HaueHus (QYHKIUU Ha
OTpe3Ke
[IpuMeHeHne npou3BOAHON AJI1 HAXOKAECHUS HAWTYUILIETrO PEIICHUS B IPUKIIAIHBIX

4.5 3aa4yax, A1 OMNpENENIeHHs CKOPOCTH TMpollecca, 3aJaHHOTO (OpMyNoN WiH
rpadgukom

4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX

47 WuTerpan, ero reoMmeTpudeckuii U pusnueckuii cMpici. Beruucnenue naterpaia mno

dbopmyne HetoTona — JleitOuuiia




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJbHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMpoBePsSIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Bnanenue MeronamMum J0Ka3aTeNIbCTB, AITOPUTMAMHU PELICHUS 3ajady;
yMeHue (GopMyIMpoBaTh U ONEPUPOBATh IMOHATUAMU: ONpEAEICHHUE,
aKCUOMa, TeopeMa, CIIEACTBUE, CBOICTBO, IpPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHATh UX; YMEHUE (POPMYIUPOBATH
0o0paTHOE M IPOTUBOIMOJIOKHOE YTBEP)KIACHHUE, MPUBOJAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCHOJIb30BATH METOJA MaTEeMaTUYeCKOH WHIYKIHHU;
IIPOBOAMTH JIOKA3aTEJIbHBIE PpACCYXKACHHMS TIpU pEUIeHUH 3aj]ad,
OLICHUBATh  JIOTMYECKYK MPAaBUIBHOCTb  PACCYXKIEHHH; yMEHHE
ONEpUpPOBATh MOHATHSIMH: MHOKECTBO, IOJAMHOYXECTBO, OINEpPALlUU Haj
MHOXECTBaMH; yMEHHE HCIOJb30BaTh TEOPETUKO-MHOKECTBECHHBIN
anmnapar AJis ONMCAHUS PealIbHBIX MIPOLIECCOB U SBJICHUHN U NPU PELICHUU
3ajja4, B TOM 4YHCIIEé M3 JpPYruxX Yy4eOHBIX TMPeIMETOB; YyMEHHE
ONepupoOBaTh MOHATUSIMU: I'pad, CBA3HBIN rpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJlaBaTb M ONHUCHIBATh TIpadbl pasIUuYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a/1a4

YMeHue onepupoBaTh NOHSTUSMM: HATYpalbHOE YHCIIO, LIEJI0€ YHUCIIO,
CTENEHb C LEIBIM [10Ka3aTeNIeEM, KOPEHb HATYpaJIbHON CTENIEHH, CTEIIEHb
C palMOHANbHBIM  MOKa3aTeleM, CTeNeHb C JAeMCTBUTEIbHBIM
mokaszarejaeM, JorapugMm ymcia, CHUHYC, KOCHHYC U  TaHIE€HC
IIPOM3BOJIBHOTO YHUCIA, OCTATOK IO MOJIYJIO, palMOHAIbHOE YHCIIO,
UppAllMOHATIBHOE  YHUCIIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
paloOHaIbHBIX, JEHCTBUTENBHBIX YHCEI; YMEHHE MHCIIONb30BaTh
NPU3HAKU JEIUMOCTH, HAUMEHBIIUI OOUIMI NeIUTeNh U HauMEeHbIIee
o01iee kpaTHOe, anroput™M EBKiIMIa npu perieHuy 3ajad; 3HAaKOMCTBO ¢
pa3IMYHBIMM  TO3ULIMOHHBIMH  CHUCTEMAaMH  CYHCIICHUS; YMEHHE
BBITOJIHATh BBIYMCICHHE 3HAYCHUH U MpeoOpa3oBaHMs BBIPAKEHUU CO
CTeNeHs MU U Jorapudmamu, npeoOpa3zoBaHUs JPOOHO-pAIMOHATBHBIX

BBIpa)KeHHfI; YMCHHE OIICPpHUPOBATH MNMOHATUAMHU: TOCICAOBATCIIbHOCTD,




apudmeTnyecKkas mporpeccusi, reoMeTpuieckas mporpeccusi, 0eCKOHEUYHO
yObIBarolasi ~ reoMeTpudeckas  I[porpeccus; yMEHHE  3a7aBaThb
MOCJIE0BATEIHHOCTH, B TOM YHCIIE C TTOMOIIbIO PEKYPPEHTHBIX (OPMYIL;
YMEHHUE OINEepUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, CONPSKEHHBIE
KOMIUIEKCHBIE YUCIIa, MOAYJIb U apr'yMEHT KOMILJIEKCHOTO 4Kcia, (opma
3aMUCcH KOMIUJIEKCHBIX Yucell (TeoMeTpudecKas, TPUTOHOMETpUYeCcKas U
anrebpanyeckas); yMeTb HPOU3BOAUTH apupMETHUYECKHE IEHCTBUS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHl  HCIOJIB30BAHUA
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATh MOHATUAMHU: MaTpuia 2x2 u 3x3,

ONpeCaAC/IMTCIIb MATPHUIIbI, FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OTIPCACIINTECIIA

YMmenune OIICpHUPOBATH INOHATUAMHU: pPAOVOHAIBHBIC, WPpalWOHAJILHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘ICCKI/Ie, TPUTOHOMCETPHUYCCKHEC
YpaBHCHHUA W HCEPABCHCTBA, HX CHUCTEMBI;, YMCHHC OICPHUPOBATH
INOHATHUAMU:. TOXICCTBO, TOXIACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHHEC,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/IfI U HCPABCHCTB, PAaBHOCUJIIBLHOCTbH
ypaBHeHHﬁ, HEpaBCHCTB MW CHUCTCM, YMCHHUC pCLIIATb YPABHCHUA,
HCPAaBCHCTBA M CHUCTCMbI C IIOMOMIBIO PAa3JIAYHBIX HpI/IéMOB; pemiaTtb
YpaBHCHUA, HEPABCHCTBA W CHCTCMBI C IIapaMETPOM; IMIPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCIICHUA MATEMATUUCCKHX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAaYKH U peaanoﬁ KHU3HU

VYMeHue onepupoBaTh MOHATUAMH: (QYHKUUS, UYETHOCTb (DYHKLUH,
NEePUOANYHOCTh (PYHKIIUH, OTPAHUYEHHOCTh (DYHKIUH, MOHOTOHHOCTH
byHKLIMH, SKCTpeMyM (DyHKIMM, HauOoJbIllee ¥ HaUMEHbIIee 3HaYeHUs
(GYHKIIMHM Ha MPOMEXYTKE, HeTpepbIBHAs (DYHKIIKS, aCUMOTOTHI rpaduka
¢byHKLMY, TIepBas U BTOpas NPOU3BOJIHAs (DYHKIMH, T€OMETPUUYECKUI U
¢u3nyecKkuil CMBICT TPOU3BOAHOM, IepBooOpa3Hasi, ONpeAeIEHHBIN
MHTETpajl; yMEHUE HaXOAWThb ACHUMOTOTHI Tpaduka (yHKIMU; yMEHHE
BBIUMCISATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOTO H
KOMITO3UIIUHN (PYHKIMI, HAXOAUTh YpaBHEHHE KacaTelIbHOW K rpaduky
(GYHKIIMM; YMEHUE HaXOJAWUTh MPOU3BOJIHBIE AJIEMEHTApHBIX (DYHKIUA;
YMEHHUE HCIIOJIb30BaTh IPOU3BOAHYIO JUISI MCCIENOBaHUS (YHKLUH,
HaXOJUTh HaWOOJNbIINE W HAaUMEHBIINE 3HAYeHUS (QYHKIMI; CTPOUTH
rpaduKd MHOTOWJIEHOB C MCIOJIb30BAHUEM amiapara MaTeMaTH4YeCKOro
aHaM3a; MPUMEHSTh NPOU3BOJAHYIO JI HAXOXKICHHUS HaWIydIlero
pellieHus] B NPUKIAJAHBIX, B TOM YHCIE COLUAIBHO-DKOHOMUYECKUX H

bU3MYeCKUX 3aa4ax; HaXOJUTh TIOMAIH U 00bEMBI (PUTYP C TIOMOIIIBIO




HHTErpaina; MpuBOAUTE HNPHUMEPbI MATEMATHUYCCKOI'O0O MOACIIMPOBAHUA C

OMOIIIbI0 T PEepeHIInATBHBIX YPaBHEHUN

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMA, KOMOO3UIMS (GYHKIUHA, JTUHEHHas (QYHKIHS, KBaJpaTHYHAs
byHKIu, paroHaibHast byHKuu, CTEIIeHHast byHKIHA,
TPUTOHOMETpHUYECKHEe (GYHKIMH, OOpaTHbIE TPUTOHOMETPHUYCCKHE
¢yHKuMu, TMOKaszarenbHas M Jorapupmuueckas (yHKIHH; yMEHUE
CTpOUTHh TpaduKy HM3Y4eHHBIX (DYHKUIMH, BBITOIHATH MpeoOpa3oBaHUS
rpaduKoB PYHKIUH, UCTIOIB30BATh IPpaUKH IS U3yYSHUS MTPOLIECCOB U
3aBUCHMOCTEH, NIPU PEUICHUH 3a/1a4 U3 JPYTUX y4eOHBIX MPEIMETOB U
3a7a4 U3 peaIbHOM JKM3HU; BBIPAXaTh (POpPMylIaMi 3aBUCUMOCTH MEXIY
BEJINYMHAMU; MCIIOJIb30BaTh CBOMCTBA U rpaduku QyHKIMH IS peleHUs
YpaBHEHHIA, HEpPaBEHCTB M 3aJad C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOH INIOCKOCTH MHOXECTBA PEIICHUH YpaBHEHHI, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3a7aud Pa3HbIX TUIIOB (B TOM 4YHCIE Ha
HPOLIEHTHI, J0JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBapOB U
YCITyT, HAJIOTH, 33J1a4d U3 00JIACTH YIPaBIICHUS JIUYHBIMH M CEMEHHBIMU
(¢uHaHCAMM); COCTABIATH BBIPAXKEHUS, YPAaBHEHMs, HEpaBEHCTBA M HUX
CHUCTEMBI II0 YCIOBHMIO 3aJa4d, MCCIEAOBATh IIOJYyYEHHOE DPEIICHUE H
OLIEHUBATh MPaBIONON00HOCTh pE3yabTaTOB; YMEHHE MOJAEIHPOBATH
peaNbHBIE CUTyallud Ha S3BIKE MATEMAaTHKH; COCTAaBJIATH BBIPAXKCHMS,
YpaBHEHUs, HEPABEHCTBA W MX CHUCTEMBbl II0 YCJIOBHUIO 33Jayy,
HCCIIE0BATh IIOCTPOCHHBIE MOJENHM C HCIOIb30BAaHUEM alIapara

anreOpbl, UHTEPIPETUPOBATDH MOJYYEHHBIH pe3yabTar

YMeHne onepupoBaTh MOHIATHSIMU: Cpe/lHee apuPMeTHIecKoe, MeuaHa,
HauOoJIbIlIee ¥ HAUMEHbIIIEe 3HAUCHUS, pa3Max, TUCTIEPCHUsl, CTAaHJapPTHOE
OTKJIOHCHHE YHCIIOBOTO HabOpa; yMEHHE M3BIIEKaTh, HHTEPIIPETUPOBATH
uH(pOpMAaIIHIO, IPEJCTABICHHYIO B TAOMUIAX, HA JUarpaMmax, rpagukax,
OTpaXkarollyt0 CBOMCTBA pEAIbHBIX MPOIECCOB U SIBIICHUI; TPEACTABIATh
uH(pOpMAILIMI0O C TIOMOIIbIO Ta0NHWII ¥ JAWarpaMM; HCCIIEIOBATh
CTATUCTUYECKUE JAaHHBIC, B TOM YHCJIE€ C NMPUMEHEHHEM TpaPUIeCKUX
METOJIOB U JIEKTPOHHBIX CPEJICTB; TpaUIECKH UCCIETOBATh COBMECTHBIC
HAONIOZICHUSI C TIOMOINBIO JHUarpaMM pacCEeMBaHHUS W JIMHEHHOU

perpeccun




YMeHue omnepupoBaTh MOHIATHUSMH: CIYYaWHBIA OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIYYaWHOTO COOBITUS; YMCHHE BBIYUCIIATH
BEPOSITHOCTh C HCIIOJIb30BAaHUEM TpapUUECKUX METOJOB; MPUMEHSThH
(GOpMyITbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IOITHON
BeposATHOCTH, popMyny bepHymin, komOuHaTOpHBIC (PAKTHI ¥ GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OINEPHUPOBATH
NOHATUSIMH: CIIy4aiiHasi BeJIMYWHA, pPacIlpelesieHue BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXHUIAaHWEe, JHUCIEPCHs M CTaHAapTHOE OTKIIOHCHHE
CIIydallHOW BEJNIMYHMHBI, (YHKIMH PAclpenesieHus] H  IUIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEJIbHOTO W HOPMAJIBHOTO pacIpe/esieHuil;
YMEHHUE HCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX paCHpEACICHHNA IS
pelIeHus 3a7ad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METO/bI BBIOOPOYHBIX HCCIICIOBAHUIN; yYMEHUE TMPUBOJIUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBINMUX YHCEN B MPHUPOJIHBIX M OOMICCTBEHHBIX
SIBJICHHSIX; YMEHUE ONEPUPOBAThH OHATHSIMH: COUYCTAHHE, TICPECTAHOBKA,
YHUCII0O COYCTAHWA, YUCIIO TEPEeCTaHOBOK; OWMHOM HpIOTOHA; yMmeHWHE
NPUMEHSITh KOMOMHATOPHBIC (DaKThI U PACCYKIACHHUS ISl PEIICHUS 3a]1a4;
OIICHUBATh  BEPOSTHOCTH  PEANBHBIX  COOBITHIA, COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'IyLIeHHHﬁ pe3yibTarT

YMeHue onepupoBaTh IOHATHUAMH: TOYKa, IpsAMas, IUIOCKOCTD,
IPOCTPAaHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKHHM yrodi,
JBYIPaHHBIA YroJl, TPEXIPaHHBIA yroj, CKpEIIMBAIOLIMECS MpsAMbIE,
NapajuIeIbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY NPSAMBIMH, Yrojl MEXKIY HPSIMOH M IJIOCKOCTBIO, YTOJl MEXKIY
IUIOCKOCTSIMHU, PAaCCTOSIHUE OT TOYKU JIO0 MJIOCKOCTH, PACCTOSIHUE MEXTY
IPSIMBIMU, PACCTOSIHUE MEXKIY IUIOCKOCTSMH; YMEHHE UCII0JIb30BaTh IIPH
pellleHnn 3a7ad U3yuyeHHble (DaKThl U TEOPEMBbl IUIAHUMETPHH; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPY)KAIOLIETO MHPA; CTPOMTH
MaTeMaTHYeCKUe MOJENIHM C TOMOIIbI0 T'€OMETPUUYECKUX MOHITHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9YUN
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YMeHue onepupoBaTh MOHATUSMU: TUIOMATL QUTYpPHI, 00BEM (QUTYPHI,
MHOI'OIrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CEYCHHUEC MHOI'OI'paHHHKA,
KyO, Mmapannenenumnesn, Mpu3Ma, Nupamuaa, (Gurypa u MOBEPXHOCTH
BpalieHus, MWINHIP, KOHYC, map, cdepa, miomanb chepsl, IUIONIaab
MOBEPXHOCTH MHPAMUIbI, MPU3MBI, KOHYyCa, MUIUHApPA, 00bEM Kyoda,

MMpAMOYTOJIBHOI'O MapauiCiiCniuneaa, mupaMuibl, MpPU3Mbl, OUJIHHIpPA,




KOHYCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEUYECHUsI KOHYCAa M LIWJIMHJPA,
napajuleJibHblE OCH WM OCHOBAHMIO, CEYEHHE 1Iapa, IUIOCKOCTb,
Kacaromasicss ceppl, IMIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOT'OTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalCHUs, UX CEYEHUs, B TOM YHCJIE C TOMOIIBIO 3JIEKTPOHHBIX CPE/CTB;
YMEHHUE NMPUMEHSATh CBOHCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
dbopMynupoBaTh ONpeAeaeHUs U3y4aeMbIX (GUTYp, BBIIBUTATh TUIIOTE3bI
0 CBOMCTBax M MpPHU3HAKaX F€OMETPUYECKUX (HUTYp, 0OOCHOBBIBATH WIIH
OmpoBepraTh MUX; YMEHUE MPOBOAUTH Kiaccuukamuio Guryp 1mo
pa3IMYHBIM TPHU3HAKAM, BBINIOJIHATH HEOOXOIAMMBIE IOMOJHHUTEIbHbIC

IMOCTPOCHUA
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YMeHue onepupoBaTh IMOHSATHSMHU: JIBIDKEHHE B IMPOCTPAHCTBE,
NapauIeIbHBIA TIEPEHOC, CHMMETPHSI Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MOAOOMS, MOAOOHBIE (UTYpBI, yMeHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHUCIIC B TPHUPOJIE,
UCKYCCTBE, apXHUTEKType; HCIOJIb30BATh T€OMETPUYCCKUE OTHOIICHHUSI
MIPH PEIICHHUH 33/1a4; HAXOUTh TEOMETPUICCKUE BETMUNHBI (JJTHHA, YTOJI,
IOIab, 00BEM) IPU PEIICHUH 3a/1a4 U3 IPYTUX Y4EeOHBIX PEIMETOB
U3 pealbHOW JXKWU3HW; YMEHUE BBIYUCIATH T€OMETPHUCCKUE BEITHUUHBI
(nmuHA, yroJ, MiolmaAb, O00BEM, MIOMAAb MOBEPXHOCTH), HCIONB3YS
W3YYCHHBIE (POPMYIIBI U METOJbI, B TOM YHCJIC: IIONIAh TOBEPXHOCTH
MUPaMUJIbI, TPU3MBI, KOHYCA, HWIMHIPA, TUIOMaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO TApAJIICIICNUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUEC 00BEMOB HOI[O6HBIX (I)I/Il"yp
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YMeHHe onepupoBaTh NOHATUAMU: NPAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpa Ha YHCIO, PA3JIoKEHHE BEKTopa Mo Oasucy,
CKaJsIPHOE TPOM3BEICHHUE, BEKTOPHOE IPOU3BEICHHUE, YIOJI MEXKIY
BEKTOPAaMH; YMEHHUE HCIIOIb30BATh BEKTOPHBIA U KOOPIAUHATHBIA METOJ
JUIsL pelIeHHs] TeOMETPUYECKMX 3ajad M 3adad APYTux y4eOHbIX

npeamMeToOB
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VYMeHne BbIOWpATh TMOAXOMAIIMNA METOJ JUIS PEIICHUsS 3a]add;
INOHMMaHUE 3HAYMMOCTH MATEMAaTUKA B M3YYEHUH IMPUPOIAHBIX U
OOIIIECTBEHHBIX TPOIIECCOB W  SIBJICHWUH; yMEHHWE pacro3HaBaTh

MMPOABJICHUC 3dKOHOB MAaTCMATUKHW B HCKYCCTBC, YMCHHC IPUBOIAUTH




NpUMEpPbl MAaTEMATHYECKHX OTKPBITUA POCCHMCKOM W  MHUPOBOM

MaTEeMaTU4YeCKON HayKu




INIEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

Kox

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

Yucia 1 BEIUMCIIEHUS

1.1 Hatypanbnble u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET
12 Paunonaneupie uuciaa. OOBIKHOBEHHbIE M JECATUYHBIE JPOOH, TPOIEHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH
13 Apudmernieckuil KOpeHb HATypaIbHOM creneHu. JeicTBus ¢ apudMeTHaecKuMu
' KOPHSIMHU HaTypajIbHOU CTEIIEHU
L4 Crenenp ¢ uenbiM mokazareieM. CTeNeHb C pPaLMOHAIBHBIM IOKa3aTEJIEM.
' CBolicTBa CTENEHU
L5 CuHyC, KOCHHYC M TaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHUHYC,
' apKTAHT'€HC YUCJIOBOIO apryMeHTa
1.6 Jlorapudm umcna. JlecaTu4HbIe U HATypaJIbHbIE JTOrapH(pMbI
JlelicTBuTenbHble uucia. ApudpMmeruyeckue onepanuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOmkE€HHBIE BBIYMCICHUS, NpaBUJIa OKPYIJIEHUS, NPUKHIKA U
OIIEHKA Pe3yJIbTaTa BbIYMCICHHI
1.8 [Ipeobpa3oBanue BbIpaxkeHUI
1.9 KomrnekcHeie yncna
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 Llesbie ¥ APOOHO-PAIIMOHATBHBIC YPABHEHHSI
2.2 HppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpruyeckue ypaBHEHUS
24 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHUS
2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 HppaunoHanbHble HEPABEHCTBA
2.7 [Toka3zaTenbHble U JOrapuPMHUUECKUE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 Cucremsl 1 COBOKYITHOCTH YPaBHEHHUI W HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPAaBEHCTBA M CHCTEMBI C TTapaMeTpamMu
2.11 Marpuia cucteMsl TMHEHHBIX ypaBHEeHUH. Onpenenurens MaTpUIbl
3 OyHKIMH U TpaduKu




Oynkius, crocodsl 3amanus GyHkuuu. ['padpuk ¢yHkuuu. BzaumHo oOparHbIe

> ¢ynkuuu. Yéthneie u Heu€THbIe QyHKIMU. [lepuoauueckue GyHKIUMN
OO6nacte ompeneneHus: U MHOXECTBO 3HaueHWH ¢yHkuuu. Hymu (yHKmm.
39 [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLIUH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee m HauMeHblIee 3Hau€HHE
(GYHKLIMU Ha IPOMEXYTKE
13 CreneHHass (yHKUUS C HaTypajbHbIM M LEJbIM Ioka3zateneM. EE€ cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpadK KOPHS n-OW CTETICHH
34 Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINU, X CBOHCTBA U TpaduKH
36 Toukm paspeiBa. AcumnrTorsl rpadukoB ¢ynkuuid. CpoiicTBa (YHKUIHWH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmerndeckas u reomeTprueckas nporpeccun. @opmysia CI0KHBIX MTPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pynkuuu. [Ipon3BoaHbIe 31eMEHTApHBIX QYHKIUHA
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (YHKUMNA Ha MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEHbIIEro 3HaueHUs! GyHKLUU Ha
OTpe3Ke
4.3 [lepBooGpasnas. MuTterpain
5 MHoecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OmnucarenbHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 ['eomerpust
7.1 @durypsl Ha IIOCKOCTH
72 [IpsiMble U MJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena u moBepXHOCTH BpaIIeHUsS
1.5 KoopauHaTs! ¥ BEKTOPEI




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Amumos 1. A., Konsrun FO. M. u n1p. MaTeMartuka: anredpa v Hadasa
MaTEMaTUYECKOIo aHaan3a, reoMeTpusi. Airedpa v Hayajga MaTEMaTUYECKOTO
ananu3a 10-11 kiacchl: yueOHUK U1 00111e00pa30BaTEIbHBIX YUPEKICHUIN:

0a30Bbl U yriyosneHHbI ypoBHU. M.: [IpocBenienue, 2024

METOANYECKUE MATEPHUAJIBI JIUISA YUUTEJIA

H. E. ®énoposa, M. B. TkauéBa. MaTematuka: anrebpa u Havasna
MaremaTuieckoro ananusa, 10-11 kmaccel. MeToanueckue peKoOMEHIAMN K
yueoHuky III. A. Anumona, FO. M. Kosnsiruna,

H. E. ®énoposoii u ap. M: [Ipocsemienune, 2023.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
1. Poccuiickas anekTponHas nmikosna https://resh.edu.ru

2. ludposoit oOpazoBarenbHbIil KOHTEHT https://educont.ru
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