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MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro kKypca oOydarouiudecsi OBIJIaJIeBalOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTopas (OopMyIupyeT cBOU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VYyebHblli Kypc anreOpsl M Havyajl MaTeMaTHUYECKOro aHallu3a 3aKjia/IbIBaeT
OCHOBY JJIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAMU (PU3UKH, XUMHUHU, OHUOJIOTHUH,
MMOHMMAaHUS OCHOBHBIX TCHICHIIMHA Pa3BUTHUS SKOHOMUKH U OOIIECTBEHHOM KU3HU,
MO3BOJISIET OPHCHTHPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX IS JajbHEHIIero oOpa3oBaHUsS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMHU M JIOTHYECKHU
CTPOTUMHU KOHCTPYKIMSIMHU alreOpbl M MaTeMaTH4YeCKOro aHalv3a pa3BUBaET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JEAYKTUBHO, MCIOJIb30BAThH
0000IIeHNE U KOHKpPETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpMUpPYET
KpEaTUBHOE U KPUTHUUECKOE MBIIIJICHUE.

B xone usydenusi yuebHOro Kypca «Anrebpa ¥ Hayalla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAllUH,
WHTEPIpPETAllUd  TIOJIYYCHHBIX  pEHIeHWH, 3HAKOMSTCS €  MIpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B TMpHUpOAE, HayKe U MCKYCCTBE, C
BBIJIAIONTUMUCS MaTEMaTHYECKUMH OTKPBITHSMHU U UX aBTOPaMH.

VYueOHbIll Kypc 001aJaeT 3HAYUTENIBbHBIM BOCIUTATENIBHBIM MOTEHIIUAIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUI
(GbOopMHpPOBAaHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NEeSATEeILHOCTH, TpeOyIomed MPOJAOIKUTEIBHOW KOHIEHTpAIMd BHUMAHUSA,
CaMOCTOATENbHOCTH, aKKYPATHOCTH U OTBETCTBEHHOCTH 32 MOJIyYeHHBIN pe3yJIbTarT.

B ocHoBe MeToanku oOydeHus anreOpe U HayajlaM MaTeMaTUYECKOro aHaIn3a
JICKUT EATCTHOCTHBINA MIPUHITUT OO yICHHUS.

B cTpykType yuebHOTO Kypca «Anredpa 1 Hadaia MaTeMaTHIECKOTO aHATTN3a»
BBIJIEJICHB  CIEAYIOLIUE COJAep)KaTeIbHO-MeToAnYeckue JuHuM: «Yucna u
BbIYMCIICHUS», «DYHKIIMU U Tpaduku», «YpaBHEHHUs U HepaBeHCTBa», «Hauaina
MaTE€MaTUYeCKOro aHanu3a», «MHoXecTBa U JIoTMKa». Bce OCHOBHbIE
COZIePKATeIIbHO-METOIMUECKUE JIMHUUA HW3Y4alOTCd Ha MPOTSDKEHWH JIBYX JIET



00y4yeHHs Ha YPOBHE CpPeIHEro o01ero oopa3oBaHmsl, ECTECTBEHHO JOMOIHSS APYyT
Jpyra ¥ MOCTENEHHO HACHIIIasCh HOBBIMH TeMaMU U pazaenamu. JlaHHbIN yaeOHbIi
KypC SBJSI€TCS WHTErPATHBHBIM, IOCKOJIbKY OOBEOUHSET B celde cojaepaHue
HECKOJIbKMX MaTeMaTHYeCKHX AUCLMIUIMH, TaKMX KakK anredpa, TPUTOHOMETpUS,
MaTeMaTU4YECKUI aHAJIN3, TEOPUS MHOXKECTB, MaTEMaTHUYECKasi JIOruKa u npyrue. [1o
Mepe TOro Kak oOyvarolyecs OBJa/eBaloT BcE Ooiee MIMPOKUM MaTEMATHYECKUM
anmapaToM, y HUX MOCJEI0BAaTENIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTb MAaTEMaTUYECKYyI0 MOJECIb PEAIbHOW CUTYyallMd, NPUMEHATH 3HaHUS,
NOJlyYEHHBbIE MPU H3YYEHMM Y4e€OHOro Kypca, Uil PEIICHHS CaMOCTOSTENIBHO
c(OopMyJIMPOBAHHON MaTeMAaTUYECKOM 3a/Jayu, a 3aTEM HHTEPIPETUPOBATH CBOM
OTBET.

CopepxarenpbHO-MeTOAUYECKas: JMHUA «YUucina ¥ BBIYMCICHHS» 3aBEpLIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HA4aTo Ha ypOBHE OCHOBHOIO o011ero oopazosanus. Ha ypoBHe cpeanero oOuiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
pPalMOHAJIBHBIX BBIYMCIICHUM, BKIIIOYAIOIIUX B €0 MCHOJIb30BAaHUE Pa3IMYHBIX
dopM 3amucu YHUCla, YMEHUE JenaTb NPUKUAKY, BBINOJIHATH MPUOIMKEHHBIE
BBIUMCJICHHS], OLIEHUBATh YHUCIIOBBIE BBIpAXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMbIe OOYYaroIIMMCs MHOKECTBA HaTypajibHbIX, IEJbIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YHCENT  JIONOJIHAIOTCS  MHOKECTBOM
KOMIUJIEKCHBIX 4Hnceld. B  KaXIoM M3 3THX MHOXECTB PpPacCMAaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puYecKue 3aJaud M OIepaluu: JEeJIeHHE Halelo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHUCEN, 0coOble CBOMCTBA
palMoHaNbHBIX M HUpPPaIMOHATBHBIX YKCeN, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICUEHUE KOPHS HATypaJlbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEll.
bnarogapss mocienoBaTeNbHOMY paCIIMPEHUIO Kpyra HCIOJIb3YEMBIX YHUCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMHM HX NPUMEHEHUS JJI1 PELICHUs PAa3IUYHbIX 3a/1a4
dbopMupyeTcsi IpeACTaBI€HUE O €IUHCTBE MATEMAaTUKHU KaK Haykd U €€ pojiH B
IOCTPOECHNUU MOJIEIEH PEAJbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IeHuE U
KOHKpETHU3aIusl.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS HA MPOTSKEHUU BCErO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHHUs, MOCKOJIbKY B KaXKJIOM
paznene IIporpaMMbl IpPELyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3anad. B
pesynbraTte OoOydaroluecss OBJIAJAEBAIOT Pa3jIMYHBIMM METOAAMM  PELICHMS
pallMOHANbHBIX, HPPALMOHANBHBIX, TOKA3aTeNbHbIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUYECKUX YpPABHEHMI, HEPABEHCTB M CHUCTEM, a Takke 3ajady,
coepkalux mapaMerpsl. lloslydeHHbIE yMEHHsS IIMPOKO HCIOJIb3YIOTCA MpPH
UCCIIeIOBaHUM (PYHKIUI C MOMOIIBIO MMPOU3BOJHOM, MPU PEHICHUH MPUKIaJIHbIX
3a/lay ¥ 3a7]a4 Ha HAXOXKJEHUE HAauOOJbIINX U HAUMEHBIIUX 3HAYEHUN (YHKIUU.



Jannast copep:karenbHasi TMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUMN
BBIMIOJHATH  pacuéTel 1o  (opmynam, TpeoOpa3oBaHUs  PpPalMOHAIBHBIX,
UppaIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHUH, a TAKXKE BBIPAXKCHUM,
coJlepKallluX CcTerneHu W Jiorapudmbl. brarogaps u3zydeHuio anredpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO
MBIIIICHUS 00y4aromuxcs, (OPMHUPYIOTCS HABBIKK ACTYKTHBHBIX PacCCYKICHUH,
paboTBl C CHUMBOJBHBIMH (OpMamu, TPEACTABICHUS 3aKOHOMEPHOCTEH u
3aBUCUMOCTEH B BUJIC PABEHCTB U HEPaBEHCTB. AnreOpa npeniaraet 3G PpeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS MPAKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3ajad,
HAIJISIIHO JIGMOHCTPUPYET CBOM BO3ZMOXHOCTH KaK S3bIKa HAYKH.

CopepxxarenpHo-MeTOoIMYeckass JUHUS «DyHKIIUHM U TpaduKu» TECHO
NEperuieTaeTcsd C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbBKY B KaKOM-TO
CMBICIIE 33JaET MOCIIE0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTerneHHOoH,
MOKa3aTeJIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUMU 7S pelleHus 3a1ad U3 APYruX y4eOHBIX
IPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KAK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosblllIoE BHUMaHUE
yaensercs GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpMyJaMu 3aBUCHMOCTH MEXKITY
pa3IMYHBIMM BEJIIMYUHAMU, HCCIENOBATh TMOJy4YeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTeIbHON JIMHUHU HAIlEJIEH Ha Pa3BUTHE YMEHUN U
HABBIKOB, IO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEIMYMHAMH B Pa3IUYHON
dbopme: aHATUTHYECKOM, Tpadudyeckor U ciioBecHOU. Ero n3yuenne crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCIIOIb30BAHUIO AHAIIOTUH.

CopnepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaiu3ay MO3BOJISIET
CYLIECTBEHHO PAaCIIUPHUTh KPYT KaK MaTeMaTHUYECKHX, TaK U MPUKIAJAHBIX 3a/ad,
JIOCTYITHBIX OO0YYarolmuMCcs, TaK KaK y HHUX TMOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpa@uky  CIOXKHBIX (YHKIMMA, OMPEAeNsaTh HMX HauOONbIINE W HAUMEHBIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAaAn (GuUryp u oO0bEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpoleccoB. JlaHHas coaepikarenbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJENel peanbHbIX CUTyaluH,
MO3BOJIIET HAXOIUTh HAUJTYUIIIEE PEIICHUE B MPUKIIAJHBIX, B TOM YUCIIE COLUAIBHO-
HPKOHOMHYECKHMX, 3a/a4ax. 3HAKOMCTBO C OCHOBAaMHM MaTEMaTHYECKOIO aHaJIN3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-IOTHYECKOTO U KPEaTUBHOTO
MBIIICHUSA, (OPMUPOBAHUIO YMEHHMHM paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yuaroniyecs y3HatoT O BBIJAIOLINXCS
pe3ynbTaTtax, MOJYyYCHHBIX B XOJI€ Pa3BUTHUS MaTEeMaTHKU KaK HAyKH, U 00 HX
aBTOpax.



CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKECTBa M JIOTHKA)» BKIIOUYACT B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MATEeMAaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIPHOM MaTeMAaTHKHU
U TpeasiaraloT HauOoliee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIONINI BCE pa3feibl
MaTeMaTUKM M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
JTUCIUIUIMHBL W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarmeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €T0 JIJIsi BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM TPU3HAKOM MaTEMaTUKH KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM M CJEJAOBAHHE ONPEIETEHHBIM
OpaBWJaM  TOCTPOCHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  JJIEMEHTaMHU
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET pPAa3BUTHIO JIOTHYECKOTO MBIIIICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJEHUSI Ha OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITMPOBAHUS, KOTOpPHIE TPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTyallui, WCCIEAOBAHMS O3TUX MOJIeNIieH C TOMOIIBIO afmapara airedpbl H
MaTEMaTUYECKOr0 aHalln3a, WHTEPIpPETAlMH TMOJYyYEHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOKIIBIN M3 Pa37eiioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepHall
y49eOHOTO Kypca IIMPOKO HCITONB3YeTCs I pelieHus MPUKIaaHBIX 3amad. [Ipu
pElIEHUN  pEabHBIX  NPAKTUYECKUX  3aj7ad  oOydaroniuecss  pa3BUBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe H  KOHKPETHU3UPOBATh  IMPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABHIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHu3yeTcs B IpoIlecce U3y4eHHs BceX TeM y4eOHOTo Kypca «Anredpa u Hayana
MaTEMaTUYECKOTO aHATTU3a.

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



YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Maremaruka. Anredpa v Hayana Maremarudeckoro ananusa; 10-11 kiacc.
bazoBslii 1 yrimyoaenHblil ypoau. Annmos LI A., Konsrun FO.M., TkaueBa
M.B., 12-¢ uznanue, 2024 roa, AkuponepHoe obiectBo «M3maTeabcTBo
«IIpocsemenue»



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yuciia ¥ BBIYHCIEHHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATHYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue npoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIMUHbIX OTpaciei 3HAHUIM U PeaJTbHOM )KU3HM.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOIO YHCIIa U €ro cBoicTBa. [IpubnmkEéHHbIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PE3yJIbTaTa BHIYNCICHUMN.

Crenenp C 1ensIM  HokazareneMmM. buHom Hpiotona. HMcnosib3oBaHue
noAXosend (GOpMbI 3aMUCH JECHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajabHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palnMoOHAJIBHBIM IOKa3zaTeleM H €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHble W HATypaJlbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTAaHT€HC YMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHHMSI M YpaBHEHMs-CIEeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EJIBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUUN U
HEpPaBEHCTB. MHOrowieHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3zy. MHOrousieHs!I ¢ 1es1bIMu KO3 PUIIUEHTaMU.
Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKCHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHust
UppaImoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpazoBaHue BRIpaXKEHHM, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pereHus

Jorapu(PMUUYECKUX YPaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKCHUH. PelieHne TPUroHoMeTpUYECKUX YpaBHEHU .



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuua CUCTEMBI JIMHEHMHBIX
ypaBHeHU. OnpenenuTens MaTPUILLI 2 X2, €ro TEOMETPUYECKUM CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs U1 PEUICHUs CHCTEMBbI
JVHEWHBIX ypaBHEHWI. PelleHWe NpUKIAagHBIX 3aJad C I[OMOLIBIO CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTpOCHHOW MOJAENH ¢ TOMOIIBIO MaTPHIL
Y OIIPENICIIUTEIIEH.

[TocTtpoeHne MaTeMaTHYECKUX MOJENEN PEATbHOM CHUTyallMd C IMOMOIIBIO
YpPaBHEHUII U HEpaBEHCTB. lIprMeHeHHe ypaBHEHUN M HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMYHbIX 00JaCTel HaAyKU U pealibHOM KU3HU.

DOyHKUMH U TPaPUKH

Oynkuus, crnocoObsl 3amganus ¢GyHKIUH. B3anmHO oOpaTHble (QyHKIUU.
Komno3zummss @yukiuii. I'papuk  (yHkmu. DneMeHTapHble MpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

OO6unacTh ompeneneHuss U MHOKeCTBO 3HaueHud ¢yukumu. Hymu yskium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
dbyukiuu. Haubonbiiee 1 HauMeHbIlee 3HaUeHUs (DYHKI[MU Ha POMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCIJIEJOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast pyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpaduk KOpHs N-0i CTENEHU KaK (yHKIMHA OOpaTHOU CTENEHU
C HaTypaJIbHBIM [TOKA3aTEJIEM.

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

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

QDOYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IMpOIECCaX W SBICHUSX.
['paduiku peasibHBIX 3aBUCUMOCTEH.

Havana maTemMaTH4ecKoro aHajimsa

ITocoenoBaTelbHOCTH, CHOCOOBI 3aJaHWsl IIOCJIEAOBATENLHOCTEH. MeTox
MaTeMaTU4eCKOM MHAYKIUH. MOHOTOHHBIE M OTPAaHUYEHHBIE TTOCIEA0BATEILHOCTH.
HcTopusi BOZHUKHOBEHUS MAaTEeMaTHMUECKOTO aHalli3a KakK aHaiu3a OEeCKOHEYHO
MaJbIX.

Apudmernueckas ¥ reoMeTpuueckas mporpeccuu. beckoneuHo yobiBaroias
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH IreOMETPpUYECKON
MPOTrPECCUU. JINHENHBIA U 3KCIIOHEHIHAIBHBINA POCT. Yucio e. @opmyiia CIOKHBIX
npoLEeHTOB. Mcrnonbs30BaHWE MPOTPEeccCUU Uil PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapaKTepa.



HemnpepriBable ¢GyHKIIMM W WX CBOWCTBA. TOuYkM paspbiBa. ACHMITOTHI
rpaduxoB ¢ynkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BrOpas npou3BoaHble QyHKIUU. Onpenenenne, reOMeTpUIeCKU U
buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIUH.

[IpousBogubie  snmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ cymMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UIMY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PEIMIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

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

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHble u nensle yncia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1ee
kpatHoe (nanee — HOK), octaTkoB 1o Moayiro, anropurmMa EBkinuaa 1 penieHus
3a/1a4 B LIEJIBIX YUCIIAX.

KommnekcHble uucia. Anredpanueckas M TpUTOHOMETpUYecKkas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrhdyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna MyaBpa. Kopau N-oii creneHr U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs1 PEIICHHs] (PU3NUYECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTb YPAaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIECTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PellieHne TpUuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpaLMOHATIBHBIX, TOKA3aTEIbHBIX U JOTaPU(PMUUYECKUX YPABHEHUM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TapaMETPaMU.



[IpumMeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PELICHUIO0 MaTEMAaTUYECKUX
3aJ1ay ¥ 3a/1a4y U3 pa3InyHbIX 00JIacTe HAYKH U PEAIbHOM XKU3HU, UHTEPIPETALMS
MOJIyYEHHBIX PE3yJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommosunuu ¢GyHkIuid. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB HAa KOOPJIMHATHOM ITIOCKOCTH.

TpuronomeTrpuyeckue QyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonb3oBanue rpagukoB (QYHKIUN IS HCCIENOBAHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMpPH PEUICHUU 3aady U3 JPYTrUX Y4EOHBIX
MPEIMETOB U PEATBHOMN KU3HHU.

Havasa MmaTeMaTH4€CKOro aHaJIN3a

[TpuMmeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
sKkcTpeMyMmbl. HaxoxaeHre HanboabuIero 1 HAMMEHbILIEro 3HaYEHUI HEeMPEPbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEIIeHUs B
NPUKIAJAHBIX 3aJadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJIaHHOTO (HOPMYIION WU TPaPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna Haxox1eHus nepBOOOPa3HbIX.

WuTerpan. ['eomeTprueckuil cMbICI HHTErpasia. Berauciienne onpenenéHHoro
uHTerpana no gpopmyne Herotona-Jleionuna.

[TpumeHeHne uWHTErpaja s HaXOXKJIEHUS IUIOIAfel MiIockux ¢uryp u
00BEMOB T€OMETPUUYECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOLECCOB € MOMOLIBI0 U depeHIanIbHbIX
YPaBHEHUM.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«™AJITEBPA "W HAYAJIA MATEMATHUYECKOI'O AHAJIM3A»
(YIJYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBIIEIO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHCKOTO 00IIEeCTBA, MPECTABICHUE O MATEMAaTHYECKIX
OCHOBaX (DYHKIIMOHMpPOBAHUS pA3JIMYHBIX CTPYKTYp, SBICHUN, MPOIEAYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTUHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE OATUX JOCTHKEHUU B JPYTrMX HayKaxX, TEXHOJOTrusX, cdepax
HSKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSTEIbHOCThIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIJla B IOCTPOEHUE YCTOMYMBOTO OYyIIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3uYecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAaHUSA B
HWHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3/I0OPOBBIO (3I0pOBOE THTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHITHH U
OTIIbIXa, PEryisipHas (U3NYecKask aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYJOIIO0Us, HWHTEpeC K
pa3uuHbIM  chepam  MPodEeCCHOHAIBHOM  ESTEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnr W Ppeanu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIE IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMy  OOpa30BaHHUIO U
caMOOOpa30BaHUI0 HAa TPOTSHKEHUU BCEU >KU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, 0OCO3HaHUE IrI100aIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIUS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOI'0 NMO3HAHMS

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUIS pa3BUTHUSL IUBUJIN3AIIMH, OBJIAJICHUE SI3BIKOM MaTeMAaTUKU U MAaTeMaTUYeCKOU
KYJbTYpOU KaK CPEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

ba3oBble JJornyecKkue 1eMCTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKKM MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUNA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeIeNICHHUs TIOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPHU3HAK KIacCU(pUKaIIy,
OCHOBAHUS JIJIs1 0000IIEHUS M CpaBHEHHUSI, KpUTESPUH IIPOBOIMMOTO aHAJIN3a;

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

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U MPOTUBOPEUHS
B (¢akTax, JaHHBIX, HAOIIOJACHUSAX W YTBEPXKICHHIX, MpeajiaraTb KPUTESPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMH;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUCHUH, YMO3aKIFOUEHUHN 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 peleHrus Yy4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee OAXOSAIINN C YUETOM CaMOCTOATEIIHHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciieioBaTe/IbCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOro 00bEeKTa, SIBJICHHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoLlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora ¢ nnpopmanmueii:

BBISIBJIATH Je(UUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PAa3IMYHBIX THIIOB, aHAM3UPOBATH,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (pOPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
M THCHbMEHHBIX TEKCTax, JaBaTb IMOSCHEHHS II0 XOAYy pELICHHs 3aJayu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIATh CBOM CYXACHUSA C CYXICHHUSAMHU APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3a1a4i, SKCIIEPUMEHTA, UCCIEA0BAaHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpaATh (opMmar BBICTYIUIGHHS C Y4€TOM 3ajad
NPE3eHTALUK U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe Y4eOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM MUMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpolecca U pe3yibTara peleHUs
MaTeMaTUYeCKOM 3aJ1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ]layH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJIEHHBIX OIINOOK, BBISIBJIEHHBIX TPYAHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3yNIbTaTOB AESTENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJb30BATh MPEUMYILECTBA KOMaHJAHOW W MHIWBUIYAIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pa0OT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNNoBbIX (opMax paboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMIOIHSATH CBOIO YaCTh PaOOTHI U KOOPJUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpPUTEPHUSM, COHOPMYIHPOBAHHBIM Yy4YaCTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kjacce 0OydyarOIIMICAd TOJYYUT CIICAYIOIIHE
MPEIMETHBIE PE3yJIbTAaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTrO aHaTU3a:

Yucsa v BBIYUCTICHUSA:

CBOOOJIHO OIEpUPOBATh MOHATUAMH: paAlMOHAIBLHOE YHCII0, OCCKOHEUYHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIBHOTO YUCIIA;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl DPEIICHHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUHN U PEATIbHOM KU3HU;

MIPUMEHSITH NMPUOTUKEHHBIC BEIYMCIICHUS, PABUJIa OKPYTIICHUS, TPUKUAKY U
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOJHO OMEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]1a4 U MPEJCTABICHUS JaHHbBIX;

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

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

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

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

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO ONEPUPOBATH MOHATUSAMM: TOXKJIECTBO, YpaBHEHHE, HEPaBEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPABHEHUS-CIIEJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OIEpUpPOBaTh IMOHATHUSAMHU: MHOTOWIEH OT OJHOM MEPEMEHHOM,
MHOTOWIEH € UEIbIMHA KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JI€JICHUE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y m teopemy Buera mis
peneHus 3a1ay;

CBOOOJIHO ONEpUpOBaTh MOHATUSAMHU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 g BBIYMCIECHHS €ro 3HayeHus,
OPUMEHATh ONPEAEIUTENN JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEaJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIEN0BATh IIOCTPOEHHBIE MOJEIM C IOMOINBIO MaTpULl U OIpEAEIIUTENEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUHN, COJEPIKAIINUX CTETIEHU C
palMOHAIBHBIM [TOKa3aTeNIEM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHMUI;

cBOOOJHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C OMOIIBIO PABHOCHIIbHBIX
NEPEXO0B WJIM OCYILIECTBIISASA IPOBEPKY KOPHEH;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMyIIbl IS TPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAUMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIPDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DyHKUMH U TPaPuKu:

CcBOOO/IHO ONEpPUPOBATh NOHATUAMU: (PYHKIHMSI, CIIOCOOBI 3a1aHusl (PYHKIMH,
B3aMMHO OOpaTHble (YHKIUH, KoMmo3umus GyHKUuH, rpaduk QyHKIUH,
BBINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIHUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PYHKUINU, HYIH QYHKIHH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUPOBaTh IMOHATUSAMU: YETHBIE U HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauUMEHbIIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

CcBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LEeIbIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKUHMU C HATypalbHbIM U LEJIbIM
nokasaresieM, rpaguk KOpHsS N-Oi cTeneHW Kak (yHKIHH OOpaTHOW CTENEeHH C
HATypaJbHBIM I10Ka3aTeJEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTAPHOE MCCIIEA0BAHNE U IIOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKAa3aTellbHAs U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HCIOJIb30BATh MX TIpaQUKUA ISl PEIICHUS
YPaBHEHHU;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJIeIeHNEe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBaHUA MPOLECCOB H
3aBUCUMOCTEN MpH PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEabHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHAJIN3a:

CBOOOJHO OMNEPUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUATIBHBIN POCT, (hOPMYJIa CIOKHBIX MPOLIEHTOB, UMETh NMPEACTABICHUE O
KOHCTAaHTE;

UCITIOJIB30BaTh IPOTPECCUM JUISl PELIEHUs peajbHBIX 3a4ad MPUKIATHOTO
XapakTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIOBATENFHOCTD, CIIOCOOBI 3aJTaHUS
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOTHO ONIEPUPOBATH OHATUSAMU: HEMPEPHIBHBIE PYHKIIMHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QPyHKINY;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIUH JJI PEIICHUS 3a/aY;

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

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMIIO3UIIUU
IByX (YHKIUH, 3HATH MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3MUECKHI CMBICT MPOU3BOJHON IS
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh TMOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4E€OHBIX MPEAMETOB;

cBOOOHO OMEpPHPOBaATh TMOHATHUSMU: OIpEAETICHHE, TeopeMa, YpaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, TOKA3aTEIbCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy ob0ydyenus B 11 kiacce oOyyaromuics TOJYYUT CIEIYIOUTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHUYECKOTO aHAIIA3ay:

Yucsa v BBIYUCTICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPAJIBbHOE U LEJI0€ YUCIIO, MHOKECTBA
HATYpaJIbHBIX U LEJIbIX YUCEJI, UCIIOJIb30BATh MPU3HAKU JIETMMOCTH LIEJIbIX YHCEl,
HOJ/l m HOK HaTypanbHBIX 4ucen Mg pelieHus 3aAad, MPUMEHSTh alrOpUTM
EBknupa;

cBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3JIMUHbIX MO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,

CBOOOIHO OINEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.



YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO ONEPHUPOBATh MOHATHSIMHU: HPPALMOHAIBHBIE, MMOKa3aTEeJIbHBIE U
Jorapu(MHUUECKHe HEPaBEHCTBA, HAXOAUTh WX PEUICHUS C  IOMOIIBIO
PABHOCHJIBHBIX IIEPEXOOB;

OCYILECTBIATh OTOOp KOpHEW MIpU pEHIEHUH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOJHO OINEpUPOBATh IOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOO/IHO ONEpPHUPOBATh MOHATUIMH: CUCTEMA U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPAMOHAIBHBIX, MIOKA3aTENbHBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

perarb palMOHAJIbHBIE, UppalMOHaJIbHBIE, II0Ka3aTEeIIbHBIE,
JorapuMUYECKHe W TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
CoJZIeprKallle MOYJIM U TapaMeTphl;

IPUMEHSATH TpaduuecKre METOAbI JAJI PEIICHHUs] YPABHEHUN W HEPABEHCTB, a
TaKXkKe 3a/1a4 ¢ apaMeTpaMy;

MOJIEJIMPOBaTh peEajlbHble CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAQKEHUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHIO 3a/1a4H,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BaHUEM ammnapara aiareOpsl,
UHTEPIIPETUPOBATH ITOJyYECHHBIN pE3yJIbTar.

DYyHKIUHN U TPAPUKHU:

CTpPOUTHh TpaduKU KOMMIO3UIMU (QYHKIUH C TOMOIIBIO 3JIEMEHTapHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIMIA;

CTPOUTbH F€OMETPUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPJAMHATHON
IIJIOCKOCTH;

CBOOOJIHO  OINEpUpPOBaTh MOHATUSAMU: TpaUKH  TPUTOHOMETPUUECKHUX
yHKUMH;

OPUMEHATh (YHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAaHUSA pPEaIbHbBIX
IIPOLIECCOB.

Hayaja MaTeMaTH4eCKOro aHajm3a:

UCIOJIb30BaTh NMPOU3BOIHYIO JUIsSl UCCIIE0BaHUs (DYHKIIMM Ha MOHOTOHHOCTD
Y DKCTPEMYMBI;

HaXOJUTh HauOOJbIIEe U HAMMEHBIIEE 3HAaUCHUS (DYHKIIMM HENPEPHIBHOW Ha
OTpE3Ke;

UCIIOB30BaTh MPOU3BOAHYIO JUIA HAXOXKACHUS HAWIIY4dIlero peleHus B
IIPUKIIAIHBIX, B TOM YKCJIE COLMAJIbHO-OKOHOMHUYECKUX, 3a7a4ax, AJIsl ONPEACICHUS
CKOPOCTHU M YCKOPEHHUS MpoIlecca, 3aJaHHOr0 (GopMysIon Uiu rpadukom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIEMEHTAPHBIX (YHKUMHA U BBIYHUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOUIA/IU TIOCKUX (GUTYp ¥ 0OBEMBI TEJ C TOMOIIBIO HHTETPaa,

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus nudpepeHInaIbHbIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMMbl Bcero Kontpoaensie — IpakTiieckue o0pa3oBaTte/ibHbIC
padoThI padoTshI pecypenr
MHOXECTBO I€CTBUTEIIbHBIX YUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIbIM IT0Ka3aTeIeM
3 ApudmeTrueckuil KOpeHb N-0i CTENEHHU. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
YpaBHEHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudpmuueckue ypaBHEHUS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
ypaBHEHUS
[TocnenoBaTeabHOCTH M IPOIPECCHH 10 1
HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHmEe, 0600IIEHNE, CHCTEMATH3 AL 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n MPOrpaMMblI Bcero Konrpoabnpie  Ipakruieckue odpa3oBaTebHbIE
padoThI padoTshI pecypeni
1 HccnenoBanue GyHKIHIA C TOMOIIBEO 99 1
MIPOU3BO/IHOM
2 [TepBooOpasHas 1 MHTETpAI 12 1
3 I'paduku TPUrOHOMETPUUECKUX (HYHKIIHA. 14 1
TpuroHomeTpruyecKkue HepaBEHCTBA
4 WppanuoHaibHbie, TOKa3aTeIbHBIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
5 KowmmiekcHbie uncna 10 1
6 HarypanbHble u nensie yncna 10
CucTeMBbl paroHATBHBIX, HPPANOHATEHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
ypaBHEHUH
8 3amaqu ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HaHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC
Koxn .
IIpoBepsiemble npeAMeTHbIE Pe3yJAbTATHI 0CBOEHHS OCHOBHOM
NpoBePsAIEMOro .
o0pa3oBaTe/IbHOI POrpaMMbl CpeHero o01ero 00pa3oBaHus
pe3yjabTara
1 Yuciia 1 BBIYUCIICHUS
11 OnepupoBaTb HOHATUSMM: pPALUOHAIBHOE U JEHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAsI U I€CATHUYHAs IpOOb, IPOLICHTHI
12 BeimonHATe  apudMeTHUecKue Omepanud ¢ PalUOHAIBHBIMH |
' JeHCTBUTEIIbHBIMU YHACITAMHU
13 BbimonuATe  npuOMMKEHHBIE  BBIYMCICHMS, HCIONb3YS  IpaBUIla
' OKPYTJICHUS, 1eIaTh MPUKUIKY U OLEHKY Pe3yJIbTaTa BEIYMCICHUI
OnepupoBaTh MOHATUSAMU: CTENEHb C IIEJIbIM IOKa3aTeleM, CTaHAapTHas
14 ¢dopma 3anucu EeHCTBUTENBHOTO YKCIA, KOPEHb HAaTypallbHOW CTENEHH;
' UCIOJIb30BaTh MOAXOAILYI0 (GOpPMY 3amMch ACHCTBUTEIbHBIX YUCEN IS
pelLIeHHs] IPAKTUYECKHUX 33134 U IPEJCTaBICHUS JaHHBIX
OnepupoBaTh NMOHATUSMH: CHHYC, KOCHHYC M TaHT€HC MPOU3BOJILHOTO
1.5 yIia; MCIOJIb30BaTh 3allUCh IPOU3BOJILHOTO YIja dYepe3 oOpaTHbIE
TPUTOHOMETpHUUYECKUE (PYHKIMH
2 VYpaBHEeHUS 1 HEpaBEHCTBA
OnepupoBaTh MOHATUAMHU: TOXIECTBO, ypaBHEHUE, HEPABEHCTBO, LIEJIOE,
2.1 panroHaIbHOE, UppalMOHATIBLHOE ypaBHEHHE, HEpaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE
59 BeimonHATe npeoOpa3oBaHUs TPUTOHOMETPHUUECKUX BBIPAXKEHUH H
' pelaTb TPUrOHOMETPUUYECKHE YPAaBHEHUS
BeImonHATE TpeoOpa3oBaHus HENbIX, PAMOHATBHBIX U HPPAIIHOHATEHBIX
2.3 BHIDQKEHUII W pemaTh OCHOBHBIC THITBI IIENIBIX, PALMOHAIBHBIX H
UppaIMOHATIFHBIX YPaBHEHHUI U HEPABEHCTB
24 [TpuMeHATh ypaBHEHUS UM HEPAaBEHCTBA JUISl PEIICHUS MaTeMaTHYeCKUX
' 3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTe HayKH U pealbHOM KU3HU
MogenupoBaTh peajbHble CHTyallUd Ha S3bIKe ajreOphl, COCTaBIAThH
2.5 BBIpQ)KEHUS, YpPaBHEHUS, HEPABEHCTBA 10 YCJIOBUIO 3aj[aud, UCCIIEI0BATh
MOCTPOCHHBIE MOJIENIM C UCIIOJIL30BAaHUEM arrapara aareopsl
3 OynHkmy 1 rpaduku
OnepupoBaTb MNOHATUSAMH: (YHKIMS, CIOCOOBI 3afaHus (YHKLUH,
3.1 o0nacTb OIpeneieHus] M MHOXECTBO 3HaueHUd (QyHKUuH, Tpaduk

(GyHKIMH, B3aUMHO 0OpaTHbIE (PYHKIIMH




OnepupoBaTb MOHATUSAMH: YETHOCTH M HEUETHOCTh (DYHKIMM, HYIH

32 GyHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBate rpaduky QyHKIMHA U1 pEeLIeHUs] ypaBHEHUN
34 Ctpouts W 4YHTaTh TpadUKU JHHCHHOW (YHKIUH, KBAJAPATHUUHOU
' GbyHKIMH, cTeneHHON (QYHKIIUU C LIEIbIM MToKa3aTesieM
Hcnonw3oBare rpaduku GyHKIME A7 UCCICIOBAHHS TIPOIECCOB U
35 3aBHCUMOCTEH TpU PEUICHWU 3ajad U3 JPYTUX Y4eOHBIX MPEAMETOB H
' peasibHOM  JKWM3HM, BbIpaXkarb (opMynamMu 3aBUCUMOCTH  MEXIY
BEJIMYUHAMU
4 Hayana maremaT4eckoro aHanmsa
41 OnepupoBaTh MNOHATUSIMU: IOCIEAOBATEIBHOCTh, apuMeTHuecKas Hu
' reoMeTpuYecKas Iporpeccuu
OnepupoBaTh TNOHATHAMH: OECKOHEYHO YOBIBAaroIias TreoMeTpuyecKas
4.2 mporpeccusi, CyMMa OECKOHEYHO  YOBIBAarOIIEH  TeOMETPHYECKOM
POrpeccuu
4.3 3amaBaTh MOCIEI0BATEIILHOCTH PA3IMYHBIMU CIIOCOOaMHU
44 Hcnonp30BaTh CBOWCTBA MOCIENOBATENLHOCTEH M MPOrPeccuil  yis
' pellleHus peaabHBIX 3a7a4 MPUKIATHOTO XapaKTepa
5 MHoXecTBa U JIOTHKa
5.1 OnepupoBaTh MOHATUSIMU: MHOXKECTBO, OTIEPAIIUH HAJl MHOKECTBAMU
Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIA —ammapar il  ONHCaHHA
5.2 peallbHBIX MPOIIECCOB U SBJICHUIA, IPU PEIICHUH 3a/1a4 U3 APYTUX yU4EOHBIX
PEIMETOB
5.3 OnepupoBaTh  TMOHSATHSAMHU:  ONpEJACICHHUE, TEeopeMa,  CIEICTBUE,
JI0Ka3aTeJIbCTBO
11 KIIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
NMpoBepsieMoro .
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero o0pa3zoBaHus
pe3yJbTara
1 Yucna v BEIYUCICHUS
OnepupoBaTh TOHSATHSAMH: HATypallbHOE, IEJIO€ YHCIIO; HCIOJIH30BaTh
11 MPU3HAKK JIEJIMMOCTH LEJIbIX YHCEeJ, Pa30KEHUWE 4YHucCia Ha MPOCThIE
MHOXHTEJH JUIS PEIICHUS 3a1a4
1.2 OnepupoBaTh MOHSATHEM: CTEIIEHB C PAIlMOHALHBIM MTOKa3aTeIeM
13 OnepupoBaTh MOHATUSMHE: JIOTApU(BM YUCIIA, TECITHYHBIE U HATYpAIbHbIC
' norapudme
2 VYpaBHeHUs 1 HEpaBEHCTBA




2.1

[IpuMeHATH CBOMCTBA CTEMEHM Ui MpeoOpa3oBaHUs BbIpAKEHUH,
OIEpUPOBATh TOHATUSAMU: IIOKA3aTCIIBHOE YPAaBHEHHE M HEPABEHCTBO;
pelaTe OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB

2.2

BeimonHATe mpeoOpa3oBaHusl BBIPAKEHUH, COJACPKALIMX JIOTapU(pMBL;
OTIEPHPOBATH MOHATUAMU: JIOTAPU(PMUUECKOE YPAaBHEHUE U HEPABEHCTBO;
penaTb OCHOBHBIE THIIbI JJOTApU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB

2.3

2.4

HaXO,Z[I/ITB pEeIICHUA HpOCTCfII.HHX TPUTOHOMCTPUYCCKHUX HEPABCHCTB

OnepupoBaTh MOHATUSMU: CUCTEMA JIMHEHHBIX YPAaBHEHUI U €€ pelIeHUE;
UCIONIb30BAaTh  CUCTEMY JIMHEWHBIX  YpaBHEHHMH Uil  peIICHUS
MPAKTUYECKUX 3a7a4

2.5

Haxomute  pemieHMss  OPOCTEHIIMX  CHCTEM W COBOKYIIHOCTEH
palMOHAIBHBIX YPABHEHUN U HEPABEHCTB

2.6

MogenupoBaTh peajbHble CHTyallUd Ha S3bIKE aiureOpbl, COCTaBIAThH
BBIPAKECHMSI, YPABHEHHUs, HEPABEHCTBA U CHUCTEMBI IO YCIIOBHUIO 3aJa4H,
UCCIIEI0BATh IIOCTPOCHHBIE MOJIEIH C UCIIOJIB30BAHUEM alllapara ajareopsl

OyHKIMK U TpaduKu

3.1

OnepupoBaTh TMOHSATHAMHU: TEpHOAWYECKAas (QYHKIUS, TPOMEKYTKU
MOHOTOHHOCTH ()YHKIIMH, TOYKH IKCTpeMyMa (pyHKIMH, HauOOJbIIee U
HaMMEHbIIIee 3HaUeHUS (QYHKIIMH Ha IPOMEKYTKE; UCIIONIb30BaTh UX JUIS
ucciaen0BaHus QYHKIUH, 331aHHOH rpaduKoM

3.2

OnepupoBaTh NOHATUSAMHE: TPAaPUKH MMOKA3ATEIBHOM, TOrapuPMHUECKON 1
TPUTOHOMETPHUYECKUX (PYHKIMI; H300pakaTh WX Ha KOOPAWHATHOM
IJIOCKOCTH U MCIIOJIb30BATh JUUIS PELICHHs YPABHEHU U HEPABEHCTB

3.3

3.4

N3o00paxaTh Ha KOOPAMHATHOM TUIOCKOCTH TpaUKu JTHHEWHBIX
ypaBHeHHfI U HUCIOJIB30BAaTh HX I PCHICHUA CHCTCMbI JIMHEMHBIX
ypaBHEHUU

Hcnonb3oBate Tpapukd (QYHKIUN [ HMCCIEIOBaHUS IPOLECCOB H
3aBUCUMOCTEH U3 JPYruX y4eOHBIX JAUCIUILIIH

4.1

4.2

Hauana MmaTemMaTudyeckoro anainza

OnepupoBaTh MOHATUAMU: HENpepbIBHAas (QYHKIUSA, MPOU3BOJHAS
(GYHKIIMM; HCIONb30BaTh TIE€OMETPUYECKHM U (U3MUECKUH CMBICIT
IIPOU3BOJHOM JUIS pEeLIEHUs 3a1a4

Haxoaute IMPOU3BOAHBIC 9JICMCHTApPHBIX (bYHKHHﬁ, BBIYUCIATH
MMPOU3BOJAHBIC CYMMBI, IPOU3BCACHU S, HACTHOI'O (I)YHKI_II/Iﬁ

4.3

Hcnonp30BaTh  MPOM3BOAHYIO s HMcclelAoBaHHA  (QYHKIUMM  Ha
MOHOTOHHOCTbh M 3KCTPEMYMBbI, IPUMEHSATh PE3yJIbTaThl HUCCIEI0BAHUS K
MOCTPOCHHIO IPa(hUKOB

4.4

4.5

Hcmons30BaTh MMPOU3BOAHYIO JIA HAXOXKIACHUSA HAWJIYUYIICTO PCIICHUSA B
MPUKJIAAHBIX, B TOM YHCJIIC COONNAJIbHO-OKOHOMUYCCKHX, 3aadax

OHepI/IpOBaTL IOHATHUAMMUN nep13006pa3Ha51 U HUHTCrpajg; IIOHUMAThb
I‘eOMCTpI/I‘-IeCKI/Iﬁ )51 (I)I/IBI/I‘-ICCKI/II\/'I CMBICJI UHTCI'paJia




4.6

Haxomute mepBoOOpa3HbIe dJIEMEHTapHBIX  (DYHKUIWN, BBIYUCIATH
uHTerpai mo ¢popmyne Heiorona — JleliOnura

4.7

Pemats npukiaaHbie 3a1a4u, B TOM YHCJIE COLMATbHO-YKOHOMUYECKOTO 1
(u3nYecKoro xapakrepa, CpeJIcTBAMU MaTEMaTHYECKOTO aHAIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Koxa
1 Hucna u BBIYUCICHUS
Panmonanbhple  umcna. OOBIKHOBEHHbIE M JECATHYHBIE JpoOHM, MPOLIEHTHI,
OeCKOHEeuHble  MepUoJMuUecKue  Ipodu.  Apudmernyeckue  omepauuu  C
1.1  pauuoHaIBHBIMHM YHUCIAMH, IPEOOpPa30BAHUS YUCIOBBIX BbIpakeHHH. [Ipumenenue
AapoOeil U MPOLIEHTOB JUIsl pEelIeHUs NPUKIAJHBIX 33734 U3 Pa3jIM4HbIX OTpaciel
3HaHUH U pPEaJIbHOM KU3HU
JlelicTBUTENbHBIE  YMcha.  PanuoHanmbHBIE W HMppalMOHAJIbHBIE  YHCHA.
1.2  Apudmernueckue omnepanuu ¢ JeHCTBUTENbHBIMU uHciaamu. [lpuGnmxénHble
BBIUMCIICHUS], [TPABUJIa OKPYTJICHUS, IPUKU/IKA U OLIEHKA PE3yJIbTaTa BEIUMCIICHUH
Crenenp ¢ mensiM mokaszareneM. CranmaptHas ¢Gopma 3amuch JIeHCTBHTEIBHOTO
1.3  uymcna. Mcnonp3oBanue moaxossmield (GopMbl 3alIUCH JEHCTBUTEIBLHBIX YUCET IS
peleHusl MPaKTUYECKUX 33134 U IPEJCTaBICHUS JaHHBIX
14 Apudmernueckuii KOpeHb HaTypaJbHOM creneHH. J[eHcTBHsS ¢ apuMETHUECCKUMHU
' KOPHSIMH HAaTypaJIbHOW CTETICHU
15 CuHyc, KOCHMHYC M TAaHI€HC YHCIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHT€HC YUCIIOBOI'O apryMeHTa
2 VYpaBHEHUs U HEPABEHCTBA
2.1 ToxaecTBa U TOXKIECTBEHHBIE TIPe0Opa3OBaHUS
99 ITpeoOpa3oBanue TPUTOHOMETPHUUYECKUX BBIpQ)KEHUH. OcHOBHBIE
' TPUTOHOMETpHUECKUE (POpMYIIbI
93 VYpaBHeHHWe, KOpeHb ypaBHeHHs. HepaBeHCTBO, pemieHHe HepaBeHCTBAa. Meron
WHTEPBAJIOB
2.4  Pemenue 1enbIX U APOOHO-PALMOHATIBHBIX YPABHEHUI U HEPABEHCTB
2.5 Pemrenne nppatimoOHaNbHBIX YPaBHEHUN U HEPAaBEHCTB
2.6  Pemienue TpUrOHOMETPUUECKUX YpaBHEHHM
97 [TpumMeHeHne ypaBHEHHIA 1 HEPABEHCTB K PEIICHUIO MAaTEMaTHUECKUX 3a/1a4 U 3a/1a4
' U3 PA3JIMYHBIX 00JIaCTeH HAYKU U peaslbHON KU3HU
3 OyHKIMH U TpaduKu
31 @Oynkius, cnocoObl 3amanus QyHkiuu. I'paduk ¢yHkumu. BzammHO oOpaTHBIE
' byHKIMH
3.9 OO6nacTh ompeeneHuss U MHOXECTBO 3HaueHWd Qynkuuu. Hynmu QyHkumm.

[IpoMexyTkH 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKUINU




33 CrenenHast GyHKIHS ¢ HATYpPaJTbHBIM U IIEJIBIM MOKa3aTeneM. E€ cBoiicTBa u rpaduk.
' CgoiicTBa 1 rpaduK KOpHsI N-0i CTETICHU
3.4 Tpuronomerpuueckass OKpyXKHOCTb, ONpEAEICHUE TPUTOHOMETPHUYECKUX (DYHKITHIA
' YHCIIOBOTO apryMeHTa
4 Hauana maTemMaTueckoro aHaiunsa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHMs TOCIEAOBaTeNbHOCTEH. MOHOTOHHBIE
' [0CJIEI0BATELHOCTH
Apudmernueckass U reomeTrpuueckas mporpeccud. beckoHeuHo yObIBarolias
4o  TEOMETPHYECKas NMPOrpeccus. Cymma OeCKOHEYHO YyOBIBAIOLICH TE€OMETPUYECKOM
' nporpeccun. dopmyna CIIOKHBIX NPOIEHTOB. VICHOJIB30BaHWE NPOTPECCHUH IS
pelIeHHs peaabHbIX 33aa4 MPUKIIAJHOTO XapaKTepa
5 MHoxecTBa 1 JIOrMKa
MHoxecTBO, omepauuu HaJx MHoOXecTBamu. Jluarpammbsl Oiinepa — BenHa.
5.1 IIpumeHeHHEe TEOPETUKO-MHOXKECTBEHHOTO armnmapara JUisi OINHCAaHHs pPealbHbIX
IIPOLIECCOB U SIBJICHUH, P PEILICHUH 3aJjau U3 APYTUX Y4eOHBIX NIPEeIMETOB
5.2 Ompenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
11 KNIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Hucna v BBIYUCICHUS
11 Hartypanbhble u nenslie uncia. [lpu3Haku AeIMMOCTH HENbIX Yucel
1.2 CreneHsb ¢ palMoHaIbHBIM NOKa3aTesneM. CBOWCTBA CTENEHU
13 Jlorapudm uucna. /lecaTuynble U HaTypaibHbIe JOrapupMbl
2 VYpaBHEHUsI U HEPABEHCTBA
2.1 IIpeoOpa3oBaHue BBIPAXKEHHUH, COAECPIKALIMX JIOTApU(MBI
99 [IpeoOpa3oBanue BRIpaKEHHN, COACPIKAIINX CTENICHH C PAI[IOHATEHBIM
' MoKa3areyeM
2.3 [TpuMepbl TPUTOHOMETPHUECKUX HEPABEHCTB
2.4 [Toka3zaTenbHblE YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA
26 CucteMbl JHMHEHHBIX ypaBHEHUH. PerieHue NPUKIAAHBIX 3a7ad C IMOMOIIBIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucTeMbI 1 COBOKYITHOCTH PAallMOHAIBHBIX YPAaBHEHUN 1 HEPABEHCTB
)8 [IpumeHeHne ypaBHEHHMH, CHCTEM M HEPABEHCTB K PELICHHUI0O MaTeMaTHYEeCKHUX
' 3a]a4 ¥ 3a/1a4 U3 Pa3IMUHbIX 00JIacTel HAyKU U peabHON KU3HU
3 OyHKIMH U TpaduKu




Oynkius. [lepuoanyeckue ¢yaxmun. [TpomMexyTkM MOHOTOHHOCTH (DYHKITUH.

3.1 Makcumymbl 1 MUHUMYMBbl GyHKUIMHM. HawmOosblliee W HaWMEHbIIEe 3HAYEHUE
(GYHKIIMN Ha IPOMEKYTKE

3.2 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku

3.3 [TokazarenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH

3.4 Hcnonp3oBanue rpadukoB QyHKIHMHA A5 pelIeHus] ypaBHEHUI U TMHEHHBIX CHCTEM
Ucnonv3oBanue rpadukoB (QyHKUMHA Ui HCCIENOBAaHUS  MPOLECCOB U

3.5 3aBUCHUMOCTEH, KOTOpbI€ BO3HUKAIOT NMPHU PEUICHUH 3aad U3 JPYTuX Y4eOHBIX
IIPEAMETOB U PEaIbHOMN )KU3HU

4 Hauvana marematuuyeckoro ananusa

4.1 HenpepsiBable pyHKIIMU. MeTO MHTEPBAJIOB AJIsl PEIICHUS] HEPABEHCTB

4.2 [TpousBognas pyuakmuu. ['eomeTpuueckuii 1 GU3NUECKUI CMBICT TTPOU3BOIHOM

43 [Ipou3BonHbIe 3eMEHTapHBIX (pyHKUMNA. DOpMysbl HAXOXKIEHUS IPOU3BOIHOM

' CYMMBI, IPOU3BENICHUS U YACTHOTO (PYHKIIUI

[IpumeHeHne NPOM3BOAHONW K HCCIENOBAHUIO (PYHKIHMI HAa MOHOTOHHOCTH H

4.4 sKkcTpeMyMbl. HaxoxneHrne HanOobIIero ¥ HauMeHbIIero 3Ha4eHus PyHKIUU Ha
OTpe3Ke
[TpumeHeHne MPON3BOAHOM sl HAXO0XKICHUS HAUTYYIIIETO PEUICHHS B TPUKIIATHBIX

4.5 3aayax, s OMpeeNieHuss CKOPOCTH Mpollecca, 3aJaHHOro (opMysoi uiu
rpadgukom

4.6 [TepBoobOpasnas. Tabmuia mepBooOpa3HBIX

47 WuTerpan, ero reomeTpuueckuii u Gpu3nuecKuii CMbICI. BbrunciaeHne nuterpaia mo

dbopmyne HetoTona — JleitOuuiia




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIETO OBPA3BOBAHUSI

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeOOBaAHMS K MPEAMETHBIM pe3yJibTaTaM
0CBOEHHSI OCHOBHOI 00pa30BaTeIbHON NPOrPaMMBbI CpeIHEro
001ero oopazoBaHus

Bnangenue meronaMu J0Ka3aTeNbCTB, aITOPUTMAaMU PELLIEHUS 3a/ay;
yMmeHue (GOopMyJIMPOBAaTh U ONEPUPOBATH MOHATHIMU: ONpEAeTICHUE,
aKcuoma, Teopema, Cle[ICTBHE, CBOMCTBO, IIPU3HAK, J0KA3aTEIbCTBO,
paBHOCUIIbHBIE  (OPMYJIMPOBKHM;,  NPUMEHATH  UX;  yYMEHHUE
¢dbopmynHupoBaTh 00paTHOE ¥ MPOTHBOIIOJIOKHOE YTBEP)KICHUE,
MPUBOJIUTh TPUMEPHl W KOHTPIPUMEPHI, HCIONb30BATh METOJ
MaTeMaTH4eCKON UHAYKLNU; IIPOBOAUTD JI0Ka3aTeJIbHbIE
paccyXJeHHus TpH pEIIeHWH 3a7ad, OLEHUBATh JIOTUYECKYIO
[IPaBWIbHOCTh PAaCCYXJIECHUNH; YMEHUE ONEpUpOBaTh MOHITUIMMU:
MHOKECTBO, MOJMHOKECTBO, ONEPALUU HaJl MHOXECTBAMH, YMECHHE
UCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN amnmapar JUisl ONUCaHUs
pEaJIbHBIX NPOLIECCOB U SABJICHUM U NPU PELIEHUH 3aa4, B TOM YHCIE
U3 JAPYrux y4yeOHBIX MPEIMETOB; YMEHHUE ONEpUPOBATH MOHSTHUSIMU:
rpad, cBs3HBIA rpad, nepeBo, HMKI, rpad Ha IUIOCKOCTH; YMEHHE
3aJaBaTh U  OMNHUCBHIBaThb rpadbl  pa3IUYHBIMU  CHOCOOAMH;

HUCIIOJIB30BaTh l"pa(l)LI IIpU pCUICHUU 3aaa4

YMeHue onepupoBaTh NOHATUAMU: HATypalbHOE YHUCIIO, LIEJI0e YHUCIIO,
CTETIeHb C IEJBIM IOKa3aTeleM, KOpPEHb HaTypaJbHOH CTETeHH,
CTEIEHb C PALMOHAIBHBIM I10Ka3aTeJIeM, CTETIEHb C ACHCTBUTEIbHBIM
moKasareneM, JorapudM umciaa, CHHYC, KOCHHYC M TaHTEHC
MIPOU3BOJILHOTO YHMCIIA, OCTATOK MO MOJYIIO, PallMOHAIBbHOE YHCIIO,
HpparuoOHaJIbLHOC YHUCIJIO, MHOXECTBa HaTypaJIbHbIX, OCIIbIX,
palnMoHaNbHBIX, JCHCTBUTENBHBIX YHUCEN; YMEHHE HCIOJIb30BaTh
IIpHU3HAKU OACIIMMOCTH, HanMEHBIITNH O6HIPII>i JACJINTEIIb U HAUMCHBIIIEC
of1ee kpaTHOe, aropuT™ EBKinia npu penieHun 3a1a4; 3HaKOMCTBO
C Ppa3jIMYHBIMU TO3WLOWOHHBIMH CHUCTEMAMH CUUCIICHUSA, YMCHHC
BBINOJIHATH BBIYUCIICHNE 3HAYCHUN 1 TPeoOpa30BaHusl BBIPAXKEHUN CO
CTeMEeHsMM M Jorapupmamu,  mnpeoOpa3zoBaHus  ApoOHO-
palMoOHANBHBIX BBIPAKEHUH; yMEHHE ONEepHpPOBATH IMOHATHIMU:

IOCICJ0BAaTCIIBHOCTD, apI/I(l)MeTI/I‘IeCKaSI nporpeccusd, rcoMETpuICCKan




nporpeccusi, 06CKOHEYHO YOBIBAIOIIas T€OMETPUYECKasi IPOTrPECcCHs;
YMEHHUE 3aJaBaTh IOCJIEJOBATEIBHOCTH, B TOM YHCJIE C HOMOILBIO
PEKyppeHTHBIX  (opMys; yMEHHE ONepupoBaTh  MOHATHAMU:
KOMILIEKCHOE YHCII0, COMPSKEHHBIE KOMIUICKCHBIE YUCIIA, MOAYJIb U
apryMEHT KOMIUIEKCHOTO YncIa, (hopMa 3aMCH KOMIUIEKCHBIX YHCEI
(reoMeTpuyeckas, TPUTOHOMETpUYECKass U ajaredpandeckas); yMeTb
MIPOU3BOINTH apU(PMETHUECKUE JEHCTBUS C KOMIUIEKCHBIMH YHCIIaMU;
IPUBOAUTH TNPUMEPHl  HUCIOJIB30BAaHUS  KOMIUIEKCHBIX  YHCEl;
OIEpUpPOBATh MOHATUSAMHU: MaTpuma 2x2 u 3%3, onpeneauTelb

MaTpulbI, l"eOMeTpI/I‘ICCKI/Iﬁ CMBICJI OITPEACTIUTEIIA

YMeHue onepupoBaTh NOHATHAMU: PALlMOHAJIBHBIE, UPPALIMOHAJIBHEIE,
IIOKa3aTelbHBIE, CTEIICHHBIE, JorapupMHUECKHe,
TPUTOHOMETPUYECKHE YPAaBHEHUS M HEPABEHCTBA, WX CHCTEMBI,
YMEHHE OIEpPUPOBAaTh IOHATHUAMHU: TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YPaBHEHUH W
HEPABEHCTB, PaBHOCUJIIBHOCTb YpPAaBHEHHUM, HEPAaBEHCTB U CHUCTEM;
YMEHUE pellaTh YPaBHEHHMs, HEPABEHCTBA M CHUCTEMBI C IOMOLIBIO
Pa3IMYHBIX NPUEMOB; PEIIaTh YPABHEHUs, HEPABEHCTBA U CUCTEMBI C
[apaMeTpoM; MPUMEHSTh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBbI IS
peleHusl MaTeMaTHYeCKUX 3a/lad U 3a/1ad U3 Pa3IM4HbIX oOyacTen

HAYKHU U PEIbHOMN KU3HU

YMeHue onepupoBaTh MOHATHAMH: (YHKIUS, YETHOCTh (YHKIIUH,
NEPUOUMYHOCTD (PYHKIMH, OTPAHUYEHHOCTb (PYHKI[MH, MOHOTOHHOCTh
GyHKIMM, SKCTpeMyM (GYHKIUHM, HauOosplliee W HauMEHbIEe
3HaYeHUs (QYHKIUKM Ha TPOMEXKYTKE, HENpepblBHAs (QYyHKLUA,
acUMNTOTHl rpaduka (yHKIUH, MepBas U BTOpas IMPOU3BOAHAL
(GyHKINK, TEOMETpUYECKH M (U3UYECKUH CMBICT MPOU3BOIHOM,
nepBooOpaszHas, ONpENeNEHHBIM MHTErpajg; YMEHUE HaXOAMTh
acUMITOTHl rpaduka (YHKIMH; YMEHUE BBIYMCIATH NPOU3BOIHBIC
CYMMBI, TPOU3BEACHHUS, YACTHOTO U KOMITO3ULINN (PYHKIIMHA, HAX OJUTh
ypaBHEHHME KacaTelbHOW K Tpaduky (YHKIMH; YMEHHE HaXOJIUTh
MIPOM3BOJIHBIE JJIEMEHTApHBIX (PYHKIMHA; YyMEHHE HCIOIb30BaTh
MIPOU3BOIHYIO JJISl UCCIIEIOBAHUS (DYHKIIHMI, HAXOAUTH HAUOOIbIINE U
HauMEHbIINE 3HaYeHUs] (PYHKUUN; CTPOUTH IpaQUKd MHOTOUWIEHOB C
HCIIOJIb30BAaHUEM alllapaTa MaTeMAaTHUYECKOIO aHalIu3a; NPUMEHSTH
MPOM3BOJHYIO  JJIi  HAaxOXXICHHsS  HAWIy4llero peleHuss B

MPUKIIAAHBIX, B TOM YUCJIC COMUAJIIbBHO-OKOHOMHUYCCKUX U (I)I/ISI/I‘-ICCKI/IX




3ajjauax; HaxXOJHWTh IUIOMAAM W OO0BEMBI (UTYp C TOMOIIBIO
MHTErpaja; MpUBOIUTH IPUMEPHl MAaTEMaTHYECKOTO MOJICITMPOBAHMS

¢ moMoIb0 udepeHHaTBEHBIX YpaBHEHUN

YMeHue omnepupoBaTh NOHATUSAMH: rpaduk QyHkKIuHM, oOparHas
byHKIys, KoMno3uuus GyHKIui, muHeHas GyHKIus, KBagpaTHIHAs
¢byHkuus,  panuoHanbHas ~— (QYHKIMA,  CTENEHHas  (QyHKUUS,
TPUTOHOMETpHYECKHEe (YHKIUH, OOpaTHBIC TPUTOHOMETPUUYECKUE
(GyHKIMHK, TIOKa3aTenbHas W Jorapugmuueckas (yHKUIUU; yMEHUE
CTPOUTH IpadyKy M3y4IEHHBIX (QYHKIIUH, BBITOIHITH PEOOpa3oBaHUs
rpaduKoB  (QYHKIUH, HWCHOIB30BATh TpaQuUKH UIS  H3YYEHUS
MPOLIECCOB U 3aBUCUMOCTEH, ITPH PEIICHUH 3a/1a4 U3 JPYrHX y4eOHBIX
NPEeIMETOB W 3a7ad W3 peabHOW KHU3HH; BBIpaXKaTh (GOpMyIaMu
3aBUCHMOCTH MEXJy BEIMYMHAMH; HCIOJIb30BaTh CBOMCTBA H
rpaduku QYHKIUHA U1 pelIeHns] YpaBHEHUH, HEPAaBEHCTB | 3ajay C
napameTpamu; H300paxarh Ha KOOPIMHATHOW TUIOCKOCTH MHOKECTBA

peI_HeHI/Iﬁ ypaBHeHHﬁ, HCPAaBCHCTB U UX CUCTEM

YMeHue peuath TEKCTOBBIE 3aJlaud Pa3HbIX TUIOB (B TOM YHCIE Ha
MIPOLIEHTHI, JOJU U YaCTH, Ha IBUKEHUE, padOTy, CTOUMOCTh TOBapOB
U yCIyr, HajorH, 3aJadyd W3 O0JaCTH YNPABJICHUS JHYHBIMU U
CeMEeMHbIMU (UHAHCAMH); COCTABIIATH BBIPAXKEHUS, YPABHEHMS,
HEPABEHCTBA U HMX CHUCTEMBI II0 YCIOBHUIO 3a7a4d, HUCCIECN0BATH
MOJy4YEHHOE PELICHNE U OLICHUBATh MPABAONOJ00HOCTh PE3yIbTATOB;
YMEHHE MOJEJINPOBATh PEaJbHbIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH;
COCTABJISAITh BBIPAYKEHUs, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI 110
YCIOBUIO  3aJa4yd, HCCIENOBaTb  IIOCTPOCHHBIE  MOJEIU  C
HCIIOJIB30BAHUEM anmapara anreopsl, MHTEPIPETUPOBATH

HOJ'Iy‘IGHHBIfI pe3yibTart

YMeHue omnepupoBaTh IMOHATHSAMHU: CpeAHee apu(pMETHUYECKOE,
MearaHa, Haubosblllee 1 HAaUMEHbIIIee 3HaYeHHs, pa3Max, AUCIIEepCHs,
CTaHJApTHOE OTKJIOHEHHE YHMCIOBOIO HAbOpa; YMEHHME H3BIIEKaTh,
MHTEPIPETUPOBATh UHPOPMAIUIO, IPEJICTABICHHYIO B TaO/IUIIax, Ha
auarpammax, rpadukax, OTpaKalollyl0 CBOMCTBa  pealbHBIX
MPOLIECCOB U SIBJICHMI; MPEICTaBIsATh HH(OPMALHUIO C TOMOILBIO
TaONUI] U JUarpamMM; MCCIIEA0BaTh CTaTHUCTUYECKUE JIaHHBIE, B TOM
ylyciie ¢ MNPUMEHEHHEM TIpaHuecKuX METOJO0B U AJIEKTPOHHBIX
CpeAcTB; rpadUYecku HCCIE0BaTh COBMECTHBIC HAOMIONEHUS C

ITOMOIIBIO JUArpaMM PacCEUBAHMS U JINHEWHON PErpeccuu




YMeHue onepupoBaTh MOHATUAMM: CIYYaHHBIM ONBIT U CIIy4ailiHOE
COOBITHE, BEPOATHOCTh CIIy4allHOIO COOBITHS; YMEHHUE BBIYHMCIATH
BEPOSITHOCTh C UCHOJIB30BAHUEM I'PahUUECKUX METOJIOB; MPUMEHATH
(OpMyIIBI CIIOKEHUS U YMHOXKEHUSI BEPOATHOCTEH, (POpMyITy MOJHOM
BeposTHOCTH, (opmyny bepuymmm, koMOuHaTOpHBIE (GAKTHI W
(GopMyJbl; OLEHUBATh BEPOSTHOCTH pEAbHBIX COOBITHH; yMEHHUE
ONIEpUPOBATh IOHATHAMU: CIIydaliHas BEJIIMYWHA, PaCIpPEACIICHHUE
BEPOATHOCTEM,  MAaTEMAaTU4YECKOE  OXUAAHME,  JUCHEPCHA U
CTaHJApTHOE  OTKJIIOHEHHE CIlyJyallHOH  BeNWYHMHBI, (QYHKIUH
pacrnpefelieHuss U IUIOTHOCTHM PaBHOMEPHOIO, ITOKA3aTelIbHOIO U
HOPMAJIBHOTO PacIpeleseHuld; yMEHHE HCIIOIb30BaTh CBOMCTBA
U3YYECHHBIX DACHPENEICHUN [UIsl PELIEeHUs 3aJad; 3HAKOMCTBO C
MOHATUSIMM:  3aKOH  OOJIBIIMX YHCEN, METOJbl BbIOOPOYHBIX
UCCIIEIOBaHM; YMEHUE NPUBOIUTH IIPUMEPHI INPOSIBICHUS 3aKOHA
OOJIBIIINX YHCEN B MPUPOTHBIX U OOUICCTBEHHBIX SBICHHSX; YMEHHE
OIIEpUPOBaTh IOHATUSAMHU: COYETAHUE, IIEPECTAHOBKA, YHUCIO
COYETaHWH, YHCIO TMEepecTaHoBOK; OwHOM HploTOHA; yMmeHue
IPUMEHATh KOMOMHATOpHBIE (DAKTBI U PACCYKACHUS Ul PEIICHUS
3a/la4; OLICHUBATh BEPOSATHOCTU PEATbHBIX COOBITUH; COCTaBIAThH
BEPOSITHOCTHYIO MOJEIb W  HMHTEPIPETUPOBATH  IOJYYECHHBIN

pe3ynbTar

YMeHue onepupoBaTh NOHATHUAMM: TOYKa, MpsAMas, IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, Jy4Y, BEIMYMHA YIJa, IUIOCKHHA yrod,
JBYT'PAaHHBIN YroJ, TPEXTPAaHHBIN YroJl, CKpEIlMBAIOLINECs MPSMBIE,
NapajuieIbHOCTh U MEPIEHANKYISIPHOCTD MPSIMBIX U INIOCKOCTEH, Yo
MEXY NMPSMBIMH, YTOJI MEXAY NMPSMOM U MJIOCKOCTBIO, YTOJl MEXIY
IUIOCKOCTSIMH, PAacCTOSIHUE OT TOYKU A0 IUIOCKOCTH, PAacCTOSHUE
MEXNYy MpSAMBIMH, PpACCTOSHHE MEXKIAY IUIOCKOCTSIMHM; YMEHHE
UCIOJIb30BaTh MPHU PEIIEHUHU 3a/lad U3ydyeHHbIe (aKThl U TEOPEMBI
TUTAHUMETPHUH; YMEHUE OLIEHUBATh Pa3Mepbl 00bEKTOB OKPYKAIOLIETO
MHUpa;  CTPOUTh  MaTeMaTHYeCKHe  MOJEIM C  IOMOUIbIO
TE€OMETPUUECKUX TMOHATUH W BEIMYHMH, pellaTh CBS3aHHbIE C HUMHU

MPAKTUYCCKHUE 3a]a4r
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YMeHue onepupoBaTh MOHATHAMHU: TUIOIIAb GUTYpBL, 00bEM PUTYpHI,
MHOT'OTpaHHUK, IIPABUJIBHBIN MHOT'OTpaHHUK, CEUEHUe
MHOTOTpaHHHKa, Ky0, Mapajienenurnes, npusma, nupamMmuaa, Gurypa u

MOBEPXHOCTh BpallleHHs, LWINHAP, KOHYyc, Iap, cdepa, iomaib
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12

13

cheppl, IJIOMIATL MOBEPXHOCTH MUPAMUABI, TPU3MBL, KOHYCa,
IMHApa, o00BEM Ky0a, MNPAMOYTOJBHOrO Iapajulelenunena,
NApaMUbl, T[PU3MBI, LWIMHApPA, KOHYyCa, IIapa, pa3BEPTKa
IIOBEPXHOCTHU, CEYEHUS KOHYCA U LIWJINHAPA, TAPAJJICIIBHBIE OCH WU
OCHOBAHHWIO, CEYEHHE Imapa, IUIOCKOCTh, Kacaromascs chepsl,
LWIMHIpA, KOHYCAa; YMEHHE CTPOUTb CEUEHHUE MHOIOIPAHHMKA,
n300pakaTh MHOTOTPaHHUKH, (PUTYPBI U MIOBEPXHOCTH BpAILIEHUS, UX
CCUEHUS, B TOM YMCJIE C IIOMOILIbIO JJIEKTPOHHBIX CPEACTB; YMCHHE
NPUMEHSATh CBOWCTBA TE€OMETPUYECKHX (PUTYp, CaMOCTOSTEIHHO
(GbopMyIMpOBaTh ONpEAENCHHUs H3ydaeMblX (Uryp, BBIABUIaTbh
THIOTE3bl O CBOWCTBAX W MpPHU3HAKAX TE€OMETPHUYECKUX (uryp,
O00OCHOBBIBATb ~ WJIM  ONpPOBEPraTh MUX; YMEHHE IPOBOJIUTH
Kiaccuukanuioo (GUryp 1O PA3NAYHBIM TPU3HAKAM, BBIOIHATH

H606XOI[I/IMBIG JOINOJHUTCIIBHBIC ITOCTPOCHUA

YMeHue onepupoBaTh IMOHATHUSMHU: JBH)KEHHE B MPOCTPAHCTBE,
napajuieNIbHbINA IEPEHOC, CHMMETPHSI Ha TNIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue NOAO0MS, MOAOOHBIE (UTYpHI, yMEHHUE
pacro3HaBaTh paBHbIE M MMOJ00HBIC (QUTYPHI, B TOM YHUCIIE B IPUPOJIC,
HCKYCCTBE, apXUTEKTYPE; UCIIOJIb30BaTh TEOMETPUIECKUE OTHOIICHUS
IIPU PELICHUH 3a]ay; HaXOJAUTh T€OMETPUUYECKHE BEIUUUHBI (JIUIMHA,
yroJ, TJIomaab, 00bEM) MIPU PEIICHUH 3a/ad U3 JIPYruX y4eOHBIX
IpeIMETOB M M3  peaJlbHOM  JKM3HM; YMEHHE  BBIUUCIATH
reOMETPHYECKUE BETMYMHBI (JIJTUHA, YTOJI, IJIO0MIA b, 00BEM, TUTOMIAIb
MOBEPXHOCTHU), MCIOJIB3YsI M3yYeHHbIE (OPMYIBI U METONbl, B TOM
quciie: IUIOMIaAbh TOBEPXHOCTH THPAMUMABL, TIPHU3MBI, KOHYCA,
HWIMHIAPA, Iulom@aas cdepsl; 00bEM Kyba, MNPsIMOYTOJIBHOTO
napajuiesenuresa, MUpaMUIbl, TPU3MBL, IHIMHIPA, KOHYyCa, IIapa;
yYMEHHE HaXOJUTh OTHOIIEHHE 0OBEMOB MOI00HBIX (QUTYP

YMeHHe omnepupoBaTh TMOHATHSAMM: MNPSIMOYTrOJbHas CHCTEMA
KOOp/IMHAT, BEKTOP, KOOPAMHATHI TOYKH, KOOPAHMHATHI BEKTOpA,
CyMMa BEKTOpOB, NPOM3BEIEHHE BEKTOpa Ha YHCIO, PA3JIOKEHHE
BEKTOpa TO 0a3ucy, CKaJsIpHOE MPOU3BEICHHE, BEKTOPHOE
MPOU3BEICHNE, YroJd MEXIY BEKTOpaMH; YMEHHE HCIOIb30BATh
BEKTOPHBIA W KOOPAWHATHBIM METOJ ISl PEIICHHSI T€OMETPUIECKUX

3aJa4 ¥ 3a/1a4 JPYruX y4eOHbIX IPeMETOB

YMmenue BBI6I/IpaTL MNOAXOIAIIUM MeToxd JJIst pelICHUus 3a1avu;

IIOHUMAaHHWEC 3HAYUMOCTH MAaTEMATUKW B HU3YUYCHHUH IMPUPOIAHBIX U




OOIIIECTBEHHBIX TPOIIECCOB U SBJICHHI; yMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MaTE€MAaTHKU B MCKYCCTBE, YMEHHE IPUBOIUTH
IIpUMEPBl MATEMAaTUYECKUX OTKPBITMM pPOCCUHCKOM M MHUPOBOU

MaTeMaTHIeCKOMI HAayKH




HHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA

EI'2 1O MATEMATHUKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEePKAHMS
1 Yucna v BBIYKCICHUS
1.1 Hatypanbhslie u nensie yncna. [Ipu3Haku JeTUMOCTH LENbIX YHCel
12 Panmonanbupie yncna. OOBIKHOBEHHBIE W JIECATHYHBIC JIPOOH, MPOIIECHTHI,
' OCCKOHEYHBIC MTEPUOUUECKHUE TPOOH
13 Apudmernueckuii  KOpeHb  HaTypaJbHOW  cremeHu.  JledctBus ¢
' apu(MeTHYECKUMH KOPHIMHU HaTypalbHOM CTeNeHn
14 Crenenp ¢ nensiM mnokaszareieM. CTeneHb € PalMOHAIbHBIM I10Ka3aTeeM.
' CBolicTBa CTENICHU
15 CuHyc, KOCHHYC M TaHI€HC YHMCIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIC JOrapu(MbI
JeiicTBuTenpHble uncna. ApupMeTHYecKUe omepanuu ¢ JAeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOnmKkEHHbIE BBIYUCICHHS, MPaBHJIa OKPYIJICHUS, MPUKHUIKA U
OLICHKA PE3YJIbTaTa BHIYUCICHUI
1.8 [IpeobOpazoBanue BeIpaKEHHIA
1.9 KommexcHble uncna
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 Llenbie u 1poOHO-paAIIIOHAIbHBIE YPaBHEHUS
2.2 HppaunonanbHble ypaBHEHUS
2.3 Tpuronomerpuieckue ypaBHEHUs
2.4 [Toka3zarenbHble U TOrapupMUUECKHe ypaBHEHUS
2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 WppanmonanbHble HEpaBeHCTBA
2.7 [TokxazarenbHble U TorapuPMUUECKHE HEPABEHCTBA
2.8 TpuronomeTpruveckrne HepaBEHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH yPaBHEHU M HEPABEHCTB
2.10 YpaBHEHHUsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpamMu
2.11 Matpuna cucTeMsl JIMHEWHBIX ypaBHeHUN. ONpenennTens MaTpHULIbL
3 OyHKIUYU U TpapUKu
31 OyHK1MS, criocoos! 3ananus GyHkuuu. ['padux GpyHkiun. Bzaumuo oopaTHble

¢ynkuuu. YétHeie 1 HeuéTHbIe pyHKuuu. [lepnoguueckue GpyHKINHI




Ob6nactp ompeneneHuss ¥ MHOXKECTBO 3HadeHWd (yHkiuu. Hymn ¢yHkuum.

[TpoMexyTKH 3HAKONOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTU (DYHKIIHU.

32 MakcumyMbl 1 MUHUMYMBI QyHKIIMUA. Hanbosblliee 1 HauMeHbIIee 3HaYCHUE
(GyHKINU Ha TPOMEKYTKE
33 CrenenHast QyHKIMS ¢ HATYpajdbHBIM U IIeJBIM IOKa3aTeneM. E€ cBolicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHS N-0i cTEreHN
3.4 Tpuronomerpudeckue GyHKINH, UX CBOWCTBA U rpaduKu
3.5 [oka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcuMnToTHl rpadukoB ¢yHknuid. CBoHCTBa (GYHKUIHUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATEILHOCTEMN
38 Apudmerndeckas W TeoMmeTpudeckas nporpeccuu. Dopmyna  CIIOKHBIX
' IPOIICHTOB
4 Hauaya maTreMaTH4eCcKOro aHajin3a
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIE FI€MEHTAPHBIX (PYHKIIUN
[TpuMeHeHHe TIPOM3BOTHON K HMCCICIOBaHUIO (DYHKIMHA HAa MOHOTOHHOCTH H
4.2 aKcTpeMyMbl. HaxoxkieHre HauOoJIbIIero 1 HAMMEHBIIIETO 3HAYCHUST (PYHKIIUU
Ha OTpe3Ke
4.3 [TepBooOpasnast. MaTErpan
) MHOXecTBa U JIOTUKa
5.1 MHOXecTBO, ornepaiuu HajJ MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepositTHOCTB
6.3 KomOunatopuka
7 TCeomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMbIe ¥ TITIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHUKU
7.4 Tena v MOBEpXHOCTH BpalllCHUS
7.5 Koopaunaatsl 1 BEKTOPHI

AOOKYMEHT NMOANMCAH
SGNEKTPOHHOW MOAMNNCLIO
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