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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYrod CTOPOHBI, (hopMUpYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliuecsi OBIJIaJIeBalOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (opMyiupyeT cBoOU
JOCTHKEHHSI B MAaTEeMaTH4IeCcKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HU,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEeMaTHYEeCKOro aHall3a pa3BUBAET
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, HMCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone uzyuenus yueOHOro kypca «Ainredbpa M Hayalla MaTeMaTH4YECKOrO
aHaM3a» 00ydYarIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEpPIIPETAllUd  TOJYYEHHBIX  pPEUICHWH, 3HAaKOMSTCA C  [pUMEpaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHbIii Kypc 00anaeT 3HAYUTEIHHBIM BOCIUTATENBHBIM ITOTEHIIAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHBId MaTepuaj, CHOoCOOCTBYIOIIUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NESATENIbHOCTH, TpeOyIoleld MPOJOKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOSITETbHOCTH, aKKyPAaTHOCTH U OTBETCTBEHHOCTH 32 TIOJYYEHHBIN PE3yNIbTaT.

B ocHOBe MeToaMKHN 00y4eHHs anredpe 1 HayajaaM MaTeMaTHIeCKOro aHalIn3a
JICKUT ACSITEbHOCTHBIN NMPUHIUI 00YUYCHHS.

B ctpykType yuebHoro kypca «Anredpa 1 Hauajaa MaTeMaTHYECKOTO aHAIHN3a
BBIIETICHBl  CIEAYIOLIUE COJAep)KaTeIbHO-MeToanYeckue JuHun: «Yucna u
BbIYMCIICHUS», «DYyHKIIMU U rpadukn», «YpaBHEHHUs U HepaBeHCTBa», «Hauaia
MaTEeMaTUYeCcKoro aHanu3a», «MHoXecTBa U JioTMKay. Bce 0OCHOBHbIE
COJIEPKATENbHO-METOANUECKUE JIMHUM HU3Yy4YaloTCs Ha MPOTSHDKEHUU JABYX JIET



00y4yeHHs Ha YPOBHE CpPEIHEro 001ero oopa3oBaHusl, ECTECTBEHHO JOMOIHSS APYyT
Jpyra ¥ MOCTENEHHO HACHIIIAasCh HOBBIMH TEMaMu U pasaenamu. JlaHHbII yaeOHbIi
KypC SBJISI€TCS WHTEIPATHBHBIM, IOCKOJIbKY OOBEOUHSET B celde coaepaHue
HECKOJIbKMX MaTeMaTHYeCKMX AUCLMIUIMH, TaKMX KakK anredpa, TPUTOHOMETpUS,
MaTeMaTU4YECKUI aHAJIN3, TEOPUS MHOXKECTB, MaTEMAaTHUYECKasi JIOruKa u npyrue. [1o
Mepe TOro Kak oOyvaroliyecs OBJa/eBaloT BcE Ooiee MIMPOKUM MaTEMATHYECKUM
anmapaToM, y HUX MOCJEI0BAaTENIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTb MAaTEMAaTUYECKYyI0 MOJCIb PEAIbHOW CHUTYyallud, INPUMEHATH 3HaHUS,
NOJly4YEHHBIE MPU H3YYEHMHM Y4e€OHOro Kypca, Uil PEIICHUS CaMOCTOSITENIBHO
c(OopMyJIMPOBAHHON MaTeMaTUYECKOW 3a/ayd, a 3aTeM HMHTEPIPETUPOBATH CBOU
OTBET.

CopepxarenpbHO-MeTOAUYECKas JMHUA «YUucina ¥ BBIYMCICHHS» 3aBEpLIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aTo Ha ypOBHE OCHOBHOIO o011ero oopazosanus. Ha ypoBHe cpeanero o0uiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
pPalMOHAJIBHBIX BBIYMCICHUM, BKIIIOYAIOIIMX B CE€0s MCIOJIb30BAaHUE Pa3IMYHBIX
dopM 3amucu YHUCla, YMEHUE JenaTb NPUKUAKY, BBIIOJIHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BbIpaXEHHS, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYyYaroIIMMCs MHOXKECTBAa HaTypajibHbIX, IEJbIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YKCENT  JIONOJIHAKOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4Hnceld. B  KaXaoM M3 53THX MHOXECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyecKue 3aJaud U ONepaluu: JeJeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHaNbHBIX M HUpPPAIMOHATBHBIX YKCel, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICUEHUE KOPHS HATypaJlbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCElL.
bnarogapss mocienoBaTeNbHOMY paCIIMPEHUI0 KpPyra HCIOJIB3YEMBIX YHUCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMHM HX MPUMEHEHUS I PELICHUs PAa3IUYHbIX 3a/1a4
dbopMupyeTcsi IpeACTaBICHUE O €IUHCTBE MATeMAaTUKU KaK Hayku U €€ pojiH B
IOCTPOECHUU MOJIEIEN PEaJbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IeHuE U
KOHKpETHU3aIusl.

JIuaus «YpaBHEHUS M HEPABEHCTBA» pEAJU3YETCs HA MPOTSKEHUU BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, TMOCKOJIBKY B KaXJOM
paznene IIporpamMMbl IpPETyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3axad. B
pesynbraTte OoOydaroluecss OBJIAJAEBAIOT Pa3jIMYHBIMM METOAAMM  PELICHHUS
palMOHAIbHBIX, HWPPALUOHAIbHBIX, IIOKA3aTEJIbHbIX, JIOTAPUPMHUUECKUX U
TPUTOHOMETPUYECKUX YPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TakKke 3ajady,
coepxkamux mapaMerpsl. llomydeHHbIE yMEHHsS IIMPOKO HCIOJIb3YIOTCA MpPH
UCCIIEIOBAaHUM (DYHKIUI C MOMOIIBIO MPOU3BOJHOM, MPU PEHICHUH MPUKIaJIHBIX
3a]a4 U 3a]a4 Ha HaXOKJEHUE HanOOJBIIMX U HAUMEHBUINX 3HAYEHUH (PyHKLUU.



Jlannast copep:karenbHas JTMHUS BKIIIOYAeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmymnam, mpeoOpa3oBaHus  PalMOHAIBHBIX,
UppaIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHUH, a TaKXKE BBIPAXKCHUM,
coJlepKallluX cTerneHu W Jiorapudmbl. brarogaps u3ydeHuio anredpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUYECKOTO U aOCTPAKTHOTO
MBIIUICHUST 00yJarommxcs, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PacCykKICHUH,
paboTBl C CHUMBOJIBHBIMH (OpMamu, WPEICTABICHUS 3aKOHOMEPHOCTEH u
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npeniaraet 3GPeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS MPAKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HarJIsiAHO IEMOHCTPHUPYET CBOU BO3MOKHOCTH KAK SI3bIKA HAYKH.

CopepxarenpHo-MeToauueckass JMHUAS «DyHKIMM W Tpa@UKW» TECHO
NEeperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. V3ydeHue CTerneHHOoH,
MOKa3aTeJIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpauKOB, UCIOJIb30BAaHUE (PYHKUMU NIJs peleHus 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaK M C PEIIeHHWEM YpaBHEHHMA M HepaBeHCTB. [lpum 3TOM OosbllloE BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpMyJaMu 3aBUCHMOCTU MEKIY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TOJyUYEeHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Matepuai 3Toil cofepkaTeaIbHON JIMHUM HAIlEJIeH Ha Pa3BUTHE YMEHUN U
HABBIKOB, MO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEIMUMHAMH B Pa3IUYHON
dbopme: aHATUTHYECKOM, Tpadudeckor U clioBecHOM. Ero n3yuenne crocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBINIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCIIOIb30BAHUIO AHAIIOTUH.

CopepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYLIECTBEHHO PAaCIIUPHUTh KPYT KaK MAaTeMaTHUYECKHX, TaK U MPUKIAJHBIX 3a/ad,
JIOCTYITHBIX OOYYalolmMMCs, TaK KaK y HUX TMOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpaduKky  CIOXKHBIX (YHKIHMA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAUEHHUA, BBIYUCIATH MIIOManu Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
yCKOpeHHsl TpolieccoB. JlaHHas coaepkarefnbHas JIMHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNel peanbHbIX CUTYyaluH,
MO3BOJIIET HAXOIUTh HAUITYUIIIEE PEIICHUE B MPUKIIAHBIX, B TOM YUCIIE COLIUAIBHO-
PKOHOMHYECKHMX, 3a/a4ax. 3HAKOMCTBO C OCHOBAaMHM MaTEMaTHYECKOIO aHaJIn3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-IOTMYECKOTO U KPEaTUBHOTO
MBIIICHUS, (OPMUPOBAHUIO YMEHHMM paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yUaronecs y3HaroT O BBIJAIOLINXCS
pe3ynbpTaTax, MOJIYYEHHBIX B XOJ€ pPa3BUTHS MaTeMaTHKW Kak HaykKh, U 00 HX
aBTOpAXx.



CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKECTBa M JIOTHKA)» BKIIOUYACT B
ceOsl DIIEMEHTHI TEOPUU MHOXKECTB M MATEeMaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIPHOM MaTEeMAaTHKHU
U TIpe[yiaraloT HambOosee YHUBEPCAIBHBIA S3BIK, OOBECTUHSIONINN BCE DPa3aeiibl
MaTeMaTHKd H €€ TPWIOKCHH, OHU CBS3BIBAIOT pa3HbIE MaTEMAaTHYECKHE
TUCIUIUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarImeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MAaTeMaTUKH W WCIIOJIb30BaTh €T0 IS BBIPAKCHHSI CBOMX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MAaTEeMaTUKA KaK HayKd CIIeyeT TpU3HAThH
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJIOBAHHE ONPEIEIEHHBIM
OpaBWJaM  TOCTPOCHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  JJIEMEHTaMHU
MaTEeMaTHYeCKONW JIOTUKH CIIOCOOCTBYET pPAa3BUTHIO JIOTHYECKOTO MBIIIICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJIEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITMPOBAHUS, KOTOPHIE TMPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyalluii, WCCIEAOBAHMS O3TUX MOJENeH C TOMOIIBIO afmapara airedopbl H
MaTEMaTUYECKOTO aHalin3a, WHTEPIPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KAKIIBIN M3 Pa37eiioB MPOTPaMMBI, ITOCKOJILKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIONB3YETCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaxXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTh M  KOHKPETHU3MPOBATh  IMPOOJIEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3aaad
OpraHu3yeTcs B Ipollecce U3y4eHHs BceX TeM y4eOHOTo Kypca «Anredpa u Hayana
MaTEMaTUYECKOTO aHaTTU3ay.

Ha wu3yuenune yueOHOTO Kypca «AnreOpa ¥ Hadajda MaTeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 4daca: B 10 kimacce — 136 dacoB (4 yaca B HEJIEIIO)



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yuciia 1 BbIYMCICHUS

PanmonaneHpie umncia. OOBIKHOBEHHBIE U JAECSITUYHBIE JPOOU, IMPOLIEHTHI,
OeckoHeuHble mepuoanueckue npodu. IlpumeneHue npodeil M MPOLEHTOB IS
pelIeHus NPUKIaJAHbIX 3a7a4 U3 Pa3JIMYHbIX OTpAciiel 3HAHUM U PEaNbHOW KU3HH.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepanMu ¢ JCUCTBUTENIBHBIMU  4YHCIaMd.  Moayib
JNEHCTBUTENLHOTO YKcia U ero cBoicTBa. [IpuOnmkEéHHbIE BBIYUCIECHUS, TTpaBUIia
OKpPYIJICHHMS, IPUKHUJIKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ uenbiM mnokaszarenemM. buHoMm Herotona. Hcenmonbe3oBaHue
NOAXOASIIEH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEIN JJIS1 PELICHUS TPAKTUYECKHUX
3aJ1a4y ¥ NpPeJCTAaBICHUS JaHHBIX.

ApudmeTnueckuili KOpeHb HaTypajJbHOW CTENEHH U €r0 CBOICTBA.

CreneHp C palUMOHAIBHBIM II0KAa3aTEIEM U €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CHHYyC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCUHYC,
ApPKKOCHHYC M apKTaHI€HC YUCJIOBOI'O apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE NPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE ypaBHEHUs M YpaBHEHMs-CleICTBHs. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METObI PEIICHUS LIENbIX U APOOHO-PAIMOHAJIBHBIX YPABHEHUN U
HEpaBEHCTB. MHOroujeHbl OT OJHOM mepeMeHHOW. JleneHue MHoOrouseHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3zy. MHOrousieHs!I ¢ 1e1bIMU KO3 PUIIUEHTAMU.
Teopema Buera.

[TpeoOpa3oBaHus YMCIOBBIX BHIPAXKEHUMN, COJEPIKAIIMX CTETIEHU U KOPHHU.

HppanuroHansHbie ypaBHEHHUS. OcHOBHbIE METO]IbI penieHus
UPPALMOHATBHBIX YPABHEHUIA.

[Toka3aTtenbHble ypaBHEHHS. OCHOBHBIE METOJBI PELICHUS IMOKA3aTEIbHBIX

YPaBHEHUM.

[Tpeobpa3zoBanHue BbIpaX)EHH, COEPKALUX JOrapru(MBbI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jorapu(pMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHUI. OnpenenuTens MaTPUILLI 2 X2, €ro TEOMETPUYECKUM CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs I PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHWI. PelleHWe NpUKIAgHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTpOCHHOW MOAENH ¢ TOMOIIBIO MaTPHIL
Y OIIPENICIIUTEIIEH.

[TocTpoeHne MaTEMaTUYECKUX MOJEIIEN PEalbHOM CHUTYyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HaAyKU U pealibHOM KU3HU.

DOyHKUMH U TPaPUKH

@OyHkus, crnocoObl 3amanus (QyHKIuM. B3auMHO o0OpaTHble (QYHKIHH.
Komno3zummss @ynkuuil. I'padpuk  QyHKImu. OneMeHTapHble NpeoOpa3oBaHUs
rpadukoB GyHKIIHIA.

OO6unacTh ompeneneHuss U MHOKeCTBO 3HaueHud (ynkumu. Hymu yskium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTKn MOHOTOHHOCTM (PYHKUMHU. MaKCUMyMbl U MHHUMYMBbI
¢bynkunu. Hanbospliee 1 HauMeHblIee 3HaYeHus1 QyHKIMKM HAa IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHash W ApOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa 1 rpaduk KOpHs N-0ii CTENEHU KaK (yHKIMKU 0OpaTHOM CTENEeHU
C HaTypaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 peIICHUs YpaBHEHUH.

TpuroHomeTpuyeckass OKPYKHOCTb, OIPEAEIEHUE TPUTOHOMETPUYECKHUX
(yHKUMNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpOIECCaX M SBICHUSX.
['paduiku peasbHBIX 3aBUCUMOCTEH.

Havana maTremMaTH4ecKoro aHajmsa

ITocienoBaTelIbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTUYeCKOM MHIAYKIUHU. MOHOTOHHBIE M OTPAaHUYEHHBIE TTOCIEOBATEIBHOCTH.
HcTopusi BOZHUKHOBEHUS MAaTEeMaTHMYECKOTO aHallM3a Kak aHanu3a OEeCKOHEYHO
MaJbIX.

Apudmernueckas U reoMeTpuuecKas rnporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEYHO yOBIBAIOIIEH IreOMEeTpUYECKON
IIpOrpeccruy. JINHEMHBIN U 3KCIIOHEHIMAIBHBIN poCcT. Yncio e. Popmyia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrPeccCUMU JUIsl PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapaKTepa.



HenpepriBHble (QYHKIMM W HMX CBOWCTBA. TOYKM pa3pbiBa. ACHMNTOTHI
rpaduxoB ¢yakiuii. CBoiicTBa (PyHKIMH HENpPEphHIBHBIX HAa OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
busznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky GyHKIHU.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPHU PELICHWH 3a4ad U3 JPYTUx
y4€OHBIX MPEIMETOB.

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



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaIOMIEeTocs KaKk aKTUBHOTO H
OTBETCTBEHHOTO YJIEHAa POCCUIMCKOI0 O0IIECTBA, PEACTABICHUE O MATEMaTHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUM, TMPOLEIYP
IpaXJIaHCKOTo  oOmiectBa  (BBIOOPBI, ONpPOCHI WU JIPyroe), yMEHHUE
B3aMMOJICHCTBOBATh C COI[MAJLHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C UX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM T'PakKTaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusax, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSI, STUUYECKOTO TMOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHUH, pacCy>KJIeHUMN, BOCIPUUMYUBOCTD K
MaTeMaTHYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESTEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTH4eCKOMYy  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHUE BIUSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karolel cpenpl, IJIAaHUPOBAHWE IIOCTYNKOB M OIICHKH HMX BO3MOXKHBIX
MOCJICICTBUM [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeIOBEUECKOM ACATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTHU
JUISL pa3BUTHUS IUBUJIM3ALIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MaTeMaTHYECKOU
KYJbTYpOU KaK CpEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICJICHHS] TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIIOUCHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh APryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 penieHus ydyeOHOW 3agauu  (CpaBHHMBATh HECKOJIBKO
BAapUAHTOB peIlEHUs, BEIOUpATh HauboJee MOIXOIAIUN C YYETOM CAMOCTOSITEIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEUHe,  Mpoliemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBIICHUSIMH, MPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IMPOLIECCa, a TAaKXKE BbIIBUTaTh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH HHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH HH(POPMALIMIO Pa3IMYHBIX BUOB U (hOpM
IIPE/ICTABIICHHUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHHBATh HaAEKHOCTD uH(popmaun o CaMOCTOSTENIbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJSIMA OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTax, JaBaTb MOSICHEHHS II0 XOHYy pELICHHs 3a/ayH,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapy>KMBaTh pa3iu4ve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTAlN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ YYETOM HOBOM HH(OPMALINH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUHU 3a7auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa LUEIH U YCIOBUAM, OOBACHITh IPHUUMUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh LEIb COBMECTHOU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenensTh
BU/JIBI pabOT, IOrOBApUBATHCS, 00CYKAATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD) U UHBIE), BHITOJIHATH CBOIO YacTh Pa0OTHl U KOOPAUHUPOBATH
CBOM JIUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT TO KpUTEpUsM, C(HOPMYIMPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIENCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K koniy ob6yuenuss B 10 kJjacce 0OydYarOIIMICAd TOJYYUT CIICAYIOIIHNE
MPEIMETHBIE PE3yJbTAaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHaTU3ay:

Yuciia ¥ BBIYUCTICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO0, OCCKOHEYHAas
nepuoguyeckasl JIpoOb, TPOIEHTHI, HWPPANMOHATFHOE YHCI0, MHOXKECTBA
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb JEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JPpOOM W TPOLEHTHI JUIsl PEIICHHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH NMPUOIMKEHHBIE BBIYUCIICHUS, TPABUJIA OKPYTJIICHUS, IPUKUIIKY U
OLICHKY P€3yJIbTaTa BEIYUCICHUM;



CBOOOJIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBaTh MOHATHUEM: apUPMETHUUECKUN KOPEHb HATypalbHON
CTEIICHH;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

cBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC
YUCJIOBOT0 apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHHUS-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

NPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH C UEIbIMH KO3(PPUIIMEHTaMU, KOPHU MHOTOWIEHA, IPUMEHSTH JeJICHNE
MHOTI'O4YJIEHA Ha MHOTOWIEH C OCTaTKOM, Teopemy be3dy m teopemy Buera mns
peleHns 3a1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
WCIIOJIb30BaTh CBOWCTBA ONPENENNTENA 2 X 2 JUId BBIUHACICHHUS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIIBHBIE CUTYAllMH C MOMOILIBIO CUCTEMbI JJUHEHUHBIX YPABHEHUH,
MCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHM C IOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pPE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAJILHBIM [T0KAa3aTelIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAXKEHUN;

cBOOOIHO OMEpUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIN OCYILECTBIISAA NPOBEPKY KOPHEM;



IPUMEHATH OCHOBHBIE TPUTOHOMETpUUYECKHE GOPMYIIbI IS TPEOoOpPa30BaAHUS
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jaud, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/aHusl QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUH, KOMIO3UUUs (QYHKUMA, Tpaduk QyHKIHH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NEePUOINYECKHE (PYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIUH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HEeIbIM TOKa3zaTeneM, Ipa@uk CTeNeHHOW (YHKUHMHU C HATypajJbHbIM M IEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMHU: IOKa3aTelbHAs MU JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHUH;

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpapuku (YHKUMA JJI  MCCIENOBAaHUA IMPOLECCOB H
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKass U TreoMeTpuuecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETpUUECKasi MPOrpecCUsl, TUHEUHBIN U
HKCMOHEHLIUATIBHBINA POCT, (POPMYJIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3aJad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMMU: MOCIEI0BATEILHOCTD, CIIOCOOBI 3a1aHuUs
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJIbIX;

CBOOOJIHO ONIEPUPOBATH MOHITHSIME: HETIPEPhIBHBIC (YHKITUH, TOYKH pa3phiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINY;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
NPUMEHSATH CBOMCTBA HETIPEPHIBHBIX (DYHKITUH JIJIs1 pEIICHsI 3a/1a4;

CBOOOJIHO OIEpPHpPOBATh TMOHATUSMHU: TIEpBas W BTOpas IPOU3BOIHBIC
dbyHKIMH, KacaTelbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBATH TMOHATHUSMHU: MHOXKECTBO, ONEpaluud  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CcBOOOIHO OIEpPHpPOBaATh TMOHATHUSMU: OIpeAeTeHHe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEILCTBO, PABHOCHIIbHEIC
ypaBHEHUS U HEPABEHCTBA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n MPOrpaMMbl Bcero Kontpoaensie — IpakTiieckue o0pa3oBaTe/bHbIE
padoThI padoTshI
pecypchbl
MHOXECTBO 1€MCTBUTEIIBHBIX YHCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1 https://myschool.edu.ru/
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oynkuuu u rpaduku. CreneHHas GyHKIIHS C 12 1 https://myschool.edu.ru/
EJIBIM [TOKa3aTeIeM
3 Apudmerndeckuit KopeHb N-0ii CTEIICHH. 15 1 https://myschool.edu.ru/
WppanmonainsHbie ypaBHEHUS
4 [MokasarenpHas GpyHkiws. [lokazaTenbHbIe 10 1 https://myschool.edu.ru/
YpaBHEHHS
5 Jlorapudpmuueckas GpyHKIUS. 18 1 https://myschool.edu.ru/
Jlorapudpmuueckue ypaBHEeHUS
6 TpuroHoMeTprUECKHE BBIPAXKECHUS U 29 1 https://myschool.edu.ru/
ypaBHEHHUS
7 ITocnenoBareabHOCTH U POTPECCUH 10 1 https://myschool.edu.ru/
8 HenpepriBabie pynkiuu. [IponsBoanas 20 1 https://myschool.edu.ru/
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 5 https://myschool.edu.ru/
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

JTEATEJBHOCTH YUYUTEJIS C YYETOM PABOYEN INPOT'PAMMBI BOCITUTAHUSI

— MaKCHUMaJIbHOE UCTIOJIb30BAaHUE BOCTIMTATEILHBIX BOBMOYKHOCTEH COoJiepkaHus yaeOHOTO TIpeaMeTa Juisi popMUpOBaHUS Y
OOy4YaroNIMXCsl POCCUUCKUX TPAJAUIIMOHHBIX JYXOBHO-HPABCTBEHHBIX M COIMOKYJIBTYPHBIX IEHHOCTEH, POCCHUUCKOIrO
HUCTOPUYECKOTO CO3HAHMS HAa OCHOBE MCTOPHUYECKOTO IMPOCBEIICHHS; MOJ00p COOTBETCTBYIOIIETO COACPIKAHUS YPOKOB,
3aJlaHui, BCTIOMOTATEIbHBIX MaTepUAJIOB, MPOOJIEMHBIX CUTYaAIlul I 00CYXKICHUM;

— y4€T LEJIEBbIX OPUEHTUPOB PE3YJIbTATOB BOCIIUTAHUS B ONPEACIICHUH BOCIIUTATEIbHBIX 33/1a4 YPOKOB, 3aHATHIA;

— BBIOOpP METO/IOB, METOAMK, TEXHOJOTHHA, OKa3bIBAIOIIUX BOCIIUTATEILHOE BO3JCHCTBHE HA TUYHOCTh B COOTBETCTBHH C
BOCITUTATEIBHBIM UJI€AJIOM, LIETBIO U 3a/1a4aMU BOCIIUTAHUSA, 11€JICBEIMU OPUEHTUPAMU PE3yJIbTaTOB BOCITUTAHUS;

— peai3aIuio MPUOPUTETA BOCITUTAHUS B YUEOHOH JCSITEIBHOCTH;

— MPUBJICYEHNE BHUMAHUS 00YJArONTUXCSI K IIEHHOCTHOMY acTeKTy N3y4aeMbIX Ha YPOKaxX MPEIMETOB, SIBJICHUHN 1 COOBITHH,
WHUIIMAPOBAHUE O0CYKIEHUMN, BEICKA3bIBAHUIM CBOETO MHEHHS, BHIPAOOTKH CBOETO JJUYHOCTHOTO OTHOIICHUS K U3y4aeMbIM
COOBITHSIM, SIBJICHUSIM, JIUIIAM;

— MPUMEHEHHUE HHTEPAKTUBHBIX (PopM ydeOHOW pabOThl - HHTEIUICKTYyaJIbHBIX, CTHUMYJIUPYIOIIMX IM03HABATEIHHYIO
MOTHBAIIAIO, WTPOBBIX METOJWK, IUCKYCCHH, JAIOMIMX BO3MOXKHOCTH TPHOOPECTH ONBIT BEICHUS KOHCTPYKTHBHOTO
JMasora; TPyNmoBold pabOThl, KOTOpass YYUT CTPOUTH OTHOIIEHUS W JCHCTBOBaTh B KOMaHJE, CIIOCOOCTBYET Pa3BUTHIO
KPUTHUYECKOTO MBIIICHUS;

— moOyXJeHue o0ydaromuxcsi coOJt0/IaTh HOPMBI TOBEICHUS, MPaBHUJia OOIICHHUS CO CBEPCTHHUKAMU U T€IaroraMu,
COOTBETCTBYIOIIME YKIaay 001ieo0pa3oBaTeIbHON OpraHu3aliy, yCTaHOBIICHUE I0OpOoKeIaTeIbHOM aTMOC(]ephl;

— OpraHm3alyio IedcTBa MOTHBHPOBAHHBIX OOYYArONTUXCS HaJl HEYCHEBAIOIIMMH OJHOKIACCHHKAMH, B TOM YHCIE C
0COOBIMH 00pa30BaTEIILHBIMU MOTPEOHOCTSIMU, JTAIOIIETO 00YYAIOIIUMCS COIMAIbHO 3HAYUMBIN OTBIT COTPYIHUYECTBA U
B3aMMHOM ITOMOIIIH;

— WHUIMUPOBAHUE M TOJIEPKKY HCCIEIOBATEIBCKON JESITEIIbHOCTH OOYYaIOMIMXCS, TUIAHUPOBAHUE M BBITIOJTHEHHE
WHIWBUTYATbHBIX W TPYIITOBBIX MMPOCKTOB BOCIIUTATEIIBHON HAIIPaBICHHOCTH.



IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuectBo yacos
Ne Jara
o/ Tema ypoka Beero Kontposbubie IIpakTuueckue u3yeHns
padoTshI padoThI
1 MHOXeCTBO, onepaluu HajJ MHOKECTBAMH 1 1
UX CBOMCTBA
2 Juarpammsl Diinepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
anmnapara J1Js pelieHus 3a1au
Panmonansubie yncna. OOBIKHOBEHHBIC U
4 JeCATUYHbIE APOOH, IPOLIEHTEHI, 1
OCCKOHEYHBIC TIEPUOAMYSCKHE APOOH
Panmonaneubie yncia. OObIKHOBEHHBIE U
5 JeCSITUUHBIE TPOOH, IPOLIEHTHI, 1
OECKOHEYHBIC TTEPUOINUECKHUE TPOOH.
BxoaHo# KOHTPOJIb
5 [Tpumenenue apobeii 1 IPOIEHTOB IS 1
pelieHus: NpUKIaaHbIX 3a7a4
; [Ipumenenue apobeii 1 NPOLEHTOB IS 1
peleHus: NpUKIaaHbIX 3a7a4
8 HeiicTBuTenbHble uncia. PanimonaabHbIe U 1
HWppalMOHAIIbHBIC YKCIia
9 Apudmerndeckre onepanuu ¢ 1
JEHCTBUTENbHBIMU YU CIIAMU
10 Mopaynp A€MCTBUTEIBHOTO YHCIIA U ET0 1

CBOWCTBA




11

[TpubnuxEHHbBIE BEIYUCIICHUS, TPABUIIA
OKpYTJICHUS, IPUKHJIKA U OLIEHKA pe3yIbTaTa
BBIYHCIICHUI

12

OCHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JPOOHO-PaLOHAJIBHBIX YPAaBHEHUHN U
HEPAaBEHCTB

13

14

15

OCHOBHBIE METO/IbI PEIICHHS LETBIX U
JPOOHO-PaLOHAJIbHBIX YPAaBHEHUHN U
HEPaBEHCTB

OCHOBHBIE METObI PELICHUS LIEbIX 1
JIPpOOHO-pallMOHAIBHBIX YPaBHEHUHN U
HEpPaBEHCTB

MHOro4wieHsl OT OAHOW MEPEMEHHOM.
Jlenmenne MHOTOYJICHA HA MHOT'OWICH C
octaTtkoM. Teopema besy

16

MHorouieHs! ¢ 1eabMi K03PPUITUEHTaMH.
Teopema Buera

17
18

Pemenue cucrem JIMHENHBIX ypaBHEHUI

Pemrenne cucreM TMHEHHBIX YpaBHEHUN

19

Martpuna cucTeMsl JINHEWHBIX YPaBHEHUM.
Onpenenurens MaTpuLbl 2X2, ero
Ir€OMETPUUYECKHI CMBICIT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

20

21

Onpenenurens MaTPUIBI 2X2, €T0
F€OMETPUYECKHI CMBICT U CBOMCTBA;
BBIYMCIIEHHE €0 3HAUEHUS

[IpuMeHeHue onpenenuTens A peleHus
CUCTEMBI JINHEWHBIX YPaBHEHUU




22

Perrenue npukiagHbIX 3a/1a4 ¢ MOMOIIBIO
CHUCTEMbI JINHEHHBIX YpaBHEHU

23

24

25

Perrenue npukiagHbIX 3a/1a4 ¢ MOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU
Kontponbhas padota: "PanuronansHbie
ypaBHEHUS U HepaBeHCTBA. CHCTEMBI
JIMHEHHBIX YpaBHECHUN"

DyHKIMA, CTIOCOOBI 3aaHus (PYHKITHH.
Bzaumno obpatusie pynkiun. Kommnosumus
byHKIUH

26

I'padux pyHkmu. DeMeHTapHbIC
npeoOpa3oBanus TpaguKoB QyHKIHNA

27

28

29

OO6nacTh onpeneaeHus: © MHOXKECTBO
3HaueHu# Qynkuun. Hymu pyHKImm.
[IpomeKyTKH 3HAK OCTOSTHCTBA

YéETHble 1 HeYETHBIE PYHKIIHH.
[lepuonnueckue pynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKITMH

MakcumMyMbl U MUHUMYMBI () YHKIIUH.
HauOonpiiee 1 HauMeHblllee 3HaYCHUE
(GYHKITUN Ha IPOMEKYTKE

30

JluneiiHas, kBajpaTuyHas ¥ IpoOHO-
JTuHeHas pyHKIUN

31

32

DneMeHTapHOE HCCcieI0BaHuEe U TOCTPOEHUE
rpadukoB 3TuX QpyHKUNN
DneMeHTapHOE HccieI0BaHuEe U OCTPOEHUE
rpaduKoB 3TUX HYHKLIUI




CreneHs ¢ LICIBIM ITOKa3aTeneM. buaom

33 HeroTona

34 Crenens c 11eJIbIM TIOKa3ateneM. bunom
Herorona

35 CrenenHast GyHKIIUS C HATypalIbHBIM U
1enbIM nokazateneM. E€ cBoiicTBa u rpadux

36 Kontponsnas pabdora: "Crenennast QyHKIIHS.
E€ croiicTBa u rpadux"

37 Apudmernueckuii KOpeHb HATYPaTbHON
CTEIICHU U €ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HaTypaIbHOU
CTETeHU U €ro CBOWCTBA

39 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKCHHIA,
CoJIep KallMX CTENEHU U KOPHU

40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKCHHIA,
CoJIep KallMX CTENEeHU U KOPHU

41 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUIH,
COJIEpIKaIMX CTENEHU U KOPHU
WppanmonansHble ypaBHeHN. OCHOBHbIE

42 METO/Ibl PEeIIeHUs UPPALIMOHATIBHBIX
ypaBHEHUH
WppanmonansHble ypaBHeHN. OCHOBHbIE

43 METO/Ibl PEeIIeHUs UPPALMOHATIBHBIX
YpaBHEHUI
WppannonansHble ypaBHeHNUA. OCHOBHBIE

44 METO/bl PEIICHHS UPPALMOHATBHBIX

YpaBHEHUI




PaBHOCHIIBHBIE IIEPEXO/BI B PELICHUU

4 UppalMOHATIBHBIX YpaBHEHUI

46 PaBHOCHIIBHBIE TIEPEXO/BI B PELIEHUU
UppalMOHAIIbHBIX YpaBHEHUI

47 PaBHOCUIIBHBIE TIEpEXObI B PELICHUH
UppalMOHATIBHBIX YpaBHEHUI

48 PaBHOCHIIBHBIE IEPEXO/BI B PELIEHUU
UppalMOHATIBHBIX YpaBHEHUI
CoiicTBa 1 rpaduK KOpHS N-0i CTETIEHU KaK

49 (GYHKIIUU 00paTHOM CTENEHU C HATypaTbHBIM
[I0Ka3aresieM
CaoiicTBa 1 rpaduK KOpHS N-Oi CTETIEHU KaK

50 GyHKIIMU 00paTHOM CTENEHU C HaTypaIbHbIM
[I0Ka3aresieM
KonTponbnas pabora: "CBoiicTBa u rpaduk

51 KOpH# N-oi crenenu. MppannoHaibHble
ypaBHeHus"

59 CreneHb ¢ palluOHAJIBHBIM [TOKA3aTeNeM U €€
CBOMCTBA

53 CreneHb ¢ palluOHAJIBHBIM [TOKA3aTeNeM U €€
CBOMCTBA

54 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U €€
CBOMCTBA

55 [TokazarenbHas pyHKIMS, €€ CBOWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIMM 115

peuieHus: ypaBHEHU I




Hcnonb3oBanue rpaduka GyHKIMM 115

57 . 1
peleHys ypaBHEHUH
[Toka3zarenbHble ypaBHEeHUS. OCHOBHBIC

58 METOBI PEIICHUS TTOKa3aTeIbHbIX 1
YpaBHEHUU
IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE

59 METO/IbI PEIICHHS TTOKA3aTeIbHBIX 1
YpaBHEHUU
IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE

60 METO/IbI PEIICHHUS TOKa3aTeIbHBIX 1
ypaBHEHUH
Kontponbnas padota: "[lokazarensHas

61 ¢bynkus. [lokazaTenbHble ypaBHeHUS". 1
IHosyroaoBoii KOHTPOJIb

62 Jlorapudwm uucna. CoiicTa norapugpma 1

63 Jlorapudm uucna. ColicTBa jJorapudpma 1

64 Jlorapudm uucna. CpoiicTa norapupma 1

65 JlecATHUHBIE U HaTypaJibHbIE JTOTapH(pMbI 1

66 JlecATUYHBIE U HATypaJIbHBIE JTIOTapH(PMBI 1

67 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX 1
Jorapupmbl

68 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX 1
sorapupmbl

69 [TpeoOpa3oBanue BRIpaKEHNUH, COACPIKAIINX 1
Jorapu@msl

70 Jlorapudpmuueckas pyHkuus, €€ CBOWCTBA U 1

rpaduk




Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U

& rpaduk

7 Hcnons3oBanue rpaduka QyHKIIUU s
peLIeHusl ypaBHEHU I

73 Hcnons3oBanue rpaduka GyHKIUN 115
pelIeHNs] ypaBHEHUM
Jlorapudmuueckue ypaBueHusi. OCHOBHBIC

74 METO/bI PEIICHHS JIOTApUPMUUECKUX
ypaBHEHUH
Jlorapudmuueckue ypaBaeHus. OCHOBHBIE

75 METOBI peIIeHUs JIOTapu(PMUIECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

76 METOBI peIIeHUs JIOTapU(PMUIECKUX
YpaBHEHUU

77 PaBHOCHIIbHBIE TTEPEXO/Ibl B pEIICHUH
Jorapu(pMHUUECKUX ypaBHEHUN

78 PaBHOCHIIbHBIE TIEpEXObI B PELICHUH
Jorapu(PMUYECKUX YpaBHEHUM

79 Kontponbnas pabdota: "Jlorapupmuueckas
¢ynkus. Jlorapupmuueckue ypapHenus"

80 CuHyC, KOCUHYC, TAHT€HC U KOTAaHT'€HC
YHCIOBOTO apryMeHTa

81 CuHycC, KOCUHYC, TAHT€HC ¥ KOTAHT'€HC
YHCIIOBOTO apryMeHTa

82 ApPKCHHYC, apKKOCHHYC U apKTaHI€HC

YUCJIOBOTO apryMEHTa




ApKcHHYC, apKKOCUHYC U apKTaHI€HC

83 1
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckasi OKpy>KHOCTb,

84 oTpeJiesIeHUe TPUTOHOMETPUYECKHIX 1
(GYHKIMN 9UCIOBOTO apryMEeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

85 onpe/ielIeHUE TPUTOHOMETPUUECKHIX 1
(GYHKIMN 9UCIOBOTO apryMEeHTa

86 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

88 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

90 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAYKEHU I

01 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX 1
BBIPAKCHUI

92 [IpeoOpa3oBanre TPUTOHOMETPUUYECKUX 1
BBIpOKEHU I

93 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKCHUI

94 Pemenne TpuroHoMeTpUYECKUX YpaBHEHUN 1

95 Pemenne TpUroHoOMETpUUECKUX ypaBHEHUI 1

96 Pemrenne TpuroHOMETpHUECKUX YpaBHEHHUN 1

97 Pemrenne TpuroHoMeTpU4ECKUX YpaBHEHUN 1

98 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI 1

99 Pemrenne TpuroHOMETpHUECKUX YpaBHEHHUN 1

100 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1




Konrponsnas pabora:

101 "TpuroHoMeTpHUYECKUE BHIPAKCHUS U
TPUTOHOMETPUUYECKHE YpaBHEHUSA"
[TocnenoBaTenbHOCTH, CIIOCOOBI 3aaHUS

102 nocsenoBarenbHOCTeH. MeTos
MaTeMaTUYECKON MHIYKIIUU
MOHOTOHHBIE U OTPaHUYEHHBIE

103 moclie0BaTebHOCTH. VicTopus aHanm3a
0ECKOHEYHO MaJIbIX

104 Apudmerrdeckast Iporpeccus

105 I'eomeTpuueckas nmporpeccus

106 beckoneuHo yObIBaroIiasi reoMeTpruiecKas
nporpeccus

107 Cymma O0eCKOHEYHO yOBIBAIOIICH
reOMEeTPUUYECKOI Mporpeccuu

108 JIMHENHBIN ¥ SKCIOHEHIMAIIBHBIA POCT.
Hucno e. DopMyra CI0KHBIX MPOLEHTOB

109 JIMHENHBIN U DKCIIOHEHIUAIIBHBIN POCT.
Yucno e. Dopmyiia CIOKHBIX IPOLIEHTOB

110 Vcnonp30BaHue POTPECCHH IS PEIICHUS
peaNbHBIX 3a/1a4 MPUKJIAHOTO XapaKTepa

111 Kontponbnas padota: "[locinenoBarensHocTu
u nporpeccun”

112 HenpepbiBHBIE QYHKIIMU U UX CBOICTBA

113 Touka pa3pbiBa. ACUMITOTHI I'paUKOB
byHKIHIT

114 CaoiicTBa (DyHKIMI HETIPEpPHIBHBIX HA

OTpe3Ke




CpoiicTBa (hyHKIMH HETIPEPHIBHBIX HA

115
OTpe3Ke

116 MeTtoa HHTEPBAJIOB JUISI PEILICHHS
HEPaBEHCTB

117 Meton HHTEpPBAJIOB JUIsl peLLICHHS
HEpPaBEHCTB

118 MeTtoa HHTEPBAJIOB JUISI PEILICHHS
HEPaBEHCTB

119 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GYHKIUH 715 pereHust 3a1a4

120 IIpuMeHeHHe CBOWCTB HEMTPEPBIBHBIX
(GyHKUMH 1715 pelieHus 3a1a4

121 [lepBast 1 BTOpas Npou3BOIHBIC PYHKIIUU

122 Onpez[eneHHve, reOMETPUUECKUIN CMBICIT
MIPOU3BOIHOM

123 Onpez[eﬂeHHve, (bu3nuecKuil CMBICT
IIPOU3BOIHOM

124 VYpaBHeHHE KacaTelnbHON K rpaduKy
byHKIMHA

195 VYpaBHeHHEe KacaTeTbHOU K TpauKy
byHKIIUN

126 ITpon3BoiHbIE ANIEMEHTAPHBIX (PYHKIUN

127 [Ipou3BoiHbIE AEMEHTAPHBIX (PYHKINN

128 ITpousBoaHast CyMMBI, IPOU3BEICHHS,
YaCTHOT'O U KOMITO3UIIMU (QYHKIUN

129 [Tpou3BoaHAst CYMMBI, POU3BEICHIS,

YaCTHOTO ¥ KOMITO3ULIUU (YHKIUI




[IponsBoaHast CyMMBl, IPOU3BEICHMS,

130 ) 1
YaCTHOTO ¥ KOMITO3UIIMH (yHKIIUH
131 KonTponbnas padora: "[IpousBonnas” 1 1
132 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL 1
3HaHuii: "YpaBHeHus"
133 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHui: "Oynkun"
134 Hroroas koHTpobHAs paboTa
135 Wrorosas KoHTpoJIbHAsT paboTa
136 HOBToPeHHe, 000011IeHUE, CUCTEeMaTH3AIIHS 1
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3YJAbTATHI 0CBOEHHS OCHOBHOM
NpoBePsAIEMOro .
00pa3oBaTe/IbHOI MPOrpaMMBbl CpeHero o0mero 00pa3oBaHus
pe3yJbTara
1 Yucna v BBIYUCICHUS
11 OnepupoBaTh TOHATHSAMH: PAUOHAIBHOE W ACWCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAs! U IECATUYHAs JPOOb, IPOLIEHTHI
12 BeimonHaTe  apudmMeTHdyeckue  Omepandd ¢ PAlHOHATBHBIMH |
' JEHCTBUTEIILHBIMH YUCITAMA
13 BoinmonuaTe  npuOMMKEHHBIE — BBIYMCICHUS, HUCIONB3Yysd  IpaBuia
' OKpYTJICHUS, IeJIaTh IPUKUIKY U OLIEHKY PE3yJIbTaTa BRIYUCICHUN
OnepupoBaTh MOHATUSAMHU: CTENECHb C IEJIBIM MOKa3aTeIeM, CTaHapTHas
14 dopma 3amucu EHCTBUTENBHOTO YHCIIA, KOPEHb HATYpallbHOW CTETICHU;
' MCIIONIF30BATh MOJIXOAIIYI0 (DOPMY 3aIUCH JIEHCTBUTENBHBIX YUCEIN s
pelleHus MPaKTHYECKUX 3a7a4 U MPeCTaBIeHUs JaHHBIX
OnepupoBaTh NMOHATHUSMH: CHHYC, KOCHHYC M TaHTEHC IPOU3BOJIBHOTO
15 yrila; WCIMOJIb30BaTh 3alMCh MPOU3BOJBHOTO YIJIa 4epe3 oOpaTHBIC
TPUTOHOMETPHYECKHE (DYHKIINU
2 YpaBHEHUs 1 HEPABEHCTBA
OnepupoBaTh MOHATUAMH: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO, IIEJI0E,
2.1 palroHanbHOE, UppaloHaIbHOe ypaBHEHUE, HEpPaBEHCTBO,
TPUTOHOMETPUUYECKOE YpaBHEHNE
29 BrImoNTHATE  TIpeoOpa3oBaHUs TPUTOHOMETPHUSCKHUX BBIPAXKCHUH H
' pemaTh TPUTOHOMETPHYECKUE YPAaBHEHHS
BrimonHsaTe peoOpa3oBaHus MENbIX, PAIIMOHAIBHBIX H HPPAIIMOHATBHBIX
2.3 BBIDQXCHUH W pemaTh OCHOBHBIC THITBI IICJBIX, PAIMOHAIBHBIX H
UPPAIMOHATILHBIX YPaBHEHUI H HEPABCHCTB
54 [IpumeHsITh ypaBHEHUS W HEPABEHCTBA MJIS PEHICHUS MATeMaTHYECKUX
' 3a/1a4 U 3a]1a4 U3 Pa3NUYHBIX 00JIaCTe HAyKU U peaIbHOM KU3HH
MonenupoBaTh peajbHblE CUTyallMd Ha fA3bIKE aureOpbl, COCTaBIATH
2.5 BBIpQXXCHHS, YPABHEHHUS, HEPABEHCTBA 110 YCJIOBHIO 3a/1a4H, UCCIIEIOBATh
MIOCTPOCHHBIE MOJIENIN C MUCIIOIL30BAaHUEM arlIapara ajareopsl
3 DOyHKINUK U TpaPUKH




OnepupoBaTb MNOHATUSAMH: (YHKIHS, CIIOCOOBI 3akaHus (DYHKIUH,

3.1 00JacTh OmpeneNeHuss M MHOXKECTBO 3HAaueHUW (QYHKIUH, Tpaduk
GyHKIIMH, B3aUMHO 0OpaTHbIC PYHKITUN
3.2 OnepupoBath MOHATHSAMH: YETHOCTh M HEUYETHOCTh (QYHKIMH, HYIU
' (GYHKIINH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBathk rpaduku GyHKIUN A1 pEIICHUS] YPAaBHEHHI
34 Crpoutb W uuTarh Tpaduku JIUHEHHONW (QYHKUIUHM, KBaJpaTHUYHOU
' GbyHKIMH, cTeneHHON (QYHKIIUU C LIeTIbIM MTOKa3aTeaeM
Ucnonp3oBate rpaduku (GyHKUUN A8 HCCICIOBAHUS MPOLECCOB H
35 3aBHCUMOCTEH TpU PEUICHWH 3a]ad W3 JPYTUX Y4eOHBIX HPEIMETOB H
' peambHOW  JKM3HHW, BBIpaXaTh (QOPMYJIaMH  3aBHCHMOCTH  MEXKAY
BEJIMYUHAMU
4 Hauana marematnyeckoro anammsa
a1 OnepupoBaTh MOHSATHAMHU: IIOCIIEAOBATEILHOCTh, apupMETHUYECKass |
' reoMeTpHuuecKas Mporpeccun
OnepupoBaTh NOHATHSAMH: OECKOHEYHO YOBIBAarOIasi reoMETpUYecKast
4.2 mporpeccusi, CcyMma O€CKOHEUYHO  yOBIBAIOIIEH  TIeOMETPUUECKOU
POTPEeCcCUu
4.3 3anaBaTh MOCIEI0BATENBHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonb3oBaTh CBOMCTBAa MOCIEIOBATENIBHOCTEW W MPOTPECCH A
' pelleHus peaabHBIX 3a7a4 MPUKIATHOTO XapaKTepa
5 MHOXecTBa U JIOTUKa
5.1 OnepupoBaTh MOHATUSIMHU: MHOXKECTBO, OTIEpAIIUH HAJl MHOXKECTBAMU
Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIM —ammapar JUis  OIHCaHUs
5.2 peabHBIX TIPOIIECCOB U SBJICHUHN, IPY PEIICHUH 33/1a4 U3 IPYTUX yIeOHBIX
PeMETOB
5.3 OnepupoBaTh  MOHATUAMHU:  OINpEJAEICHUE, Teopema,  CIEJICTBUE,

J0Ka3aTcJIbCTBO




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Koxa
1 Hucna u BBIYUCICHUS
Pammonanbuele  ymcna. OOBIKHOBEHHBbIE M JECATHYHBIE ApoOM, MPOLEHTH,
OeCKOHEeuHble  MepHoJMuecKue  apodbu.  Apudmernyeckue  omepauud  C
1.1  pauuoHaIBHBIMHM YHCIAMH, IPeOOpa30BaHUS YUCIOBBIX BbIpaxKeHUH. IIpumenenue
ApoOell U MPOLIEHTOB JUIsSl pEelIeHUs] NPUKIAJHBIX 3373y U3 pa3IM4YHbIX OTpaciieit
3HaHUH U PEaJbHOM KU3HU
JlelicTBUTENbHBIE  YMcha.  PanuoHanmpHBlE W HppalMOHAJIbHBIE  YHCIA.
1.2  Apudmernueckue omnepanuu C JeHCTBUTENbHBIMH uHciaamu. [lpuGnmxéHHble
BBIUMCIICHUS], [TPaBUJIa OKPYTJICHUS, IPUKUKA U OLIEHKA Pe3yJIbTaTa BEIYUCIICHUH
Crenenp ¢ mensiM mokazareneM. CranmaptHas ¢Gopma 3arucu JIeHCTBHTEIHHOTO
1.3 uymcna. Mcnonp3oBanue moaxossimieil GopMbl 3alMCH JICHCTBUTEIBHBIX YHCET IS
peleHust MPaKTUYECKUX 3a7a4 U MPECTaBICHNS JaHHbBIX
14 Apudmernueckuili KOpeHb HaTypaibHOW cTeneHu. JleicTBus ¢ apudmMeTndecKumMu
' 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 TOXKAECTBEHHBIE MPeoOpa3oBaHUs
99 IIpeoOpazoBanue TPUTOHOMETPUUYECKUX BBIpa)KEHU. OcHOBHBIE
' TPUTOHOMETpHUECKUE (POPMYIIBI
53 VYpaBHeHHe, KOpeHb ypaBHeHus. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. MeTon
WHTEPBAIOB
2.4  Pemenue 1enbix U APOOHO-PALMOHATBHBIX YPABHEHUH U HEPABEHCTB
2.5 Pemrenne nppanoHanbHBIX YPAaBHEHUI U HEPABEHCTB
2.6  PemieHue TpUrOHOMETPUUECKUX YpaBHEHHM
97 [TpumMeHeHne ypaBHEHHIA U HEPABEHCTB K PEIICHUIO MAaTEMaTHUECKUX 3a/1a4 U 3a/1a4
' U3 PA3JIMYHBIX 00JIaCTeH HAYKU U peaslbHON KU3HH
3 OyHK1MU U Tpaduku
31 @Oynkius, cnocoObl 3amanus QyHkiuu. I'paduk ¢yHkumu. BzaumHO oOpaTHBIE
' GyHKIUH
3.9 O6mactp ompeneneHuss M MHOXECTBO 3HavueHWd Qynknuu. Hymm dyskmmm.

[IpoMexyTKH 3HAKOMOCTOSIHCTBA. YETHBIE M HEUETHBIE (PYHKUINU




CrenenHast QyHKIUS ¢ HATYpaJIbHBIM U IIETbIM MOKa3zareneM. EE cBoiicTBa u rpaduxk.

3.3 N .
CaoiicTBa 1 rpa@uK KOpHS N-Oi CTeNeHH
3.4 TpuroHnomeTpuyeckasi OKpyKHOCTb, OMPEIEICHHE TPUTOHOMETPUUECCKUX (PYHKIIHIA
' YHCIIOBOTO apryMeHTa
4 Havana marematuyeckoro ananusa
41 [TocnenoBarenpbHOCTH, CHOCOOBI 3alaHus MOcCienoBareabHOCTeH. MOHOTOHHBIE
' HOCIIEI0BATEILHOCTH
ApudmeTrnueckas UM TeoMeTpUuecKas Mmporpeccuu. beckoHeuHo yObIBaromias
49 | TEOMETpHYECKas MPOTPECCH. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETPUYECKON
' nporpeccuu. Dopmysa CIOXKHBIX TPOIEHTOB. VCIONb30BaHUE MPOTPECCHUU IS
pElICHUS pealTbHBIX 3a7a9 MPUKJIAIHOTO XapaKTepa
5 MHosxecTBa U JIOTUKA
MHoxecTBO, onepanuud Haj MHokecTBamH. Jluarpammbr Ditnepa — Benna.
5.1 | IlpuMmeHEHHE TEOPETUKO-MHOKECTBEHHOTO armapara JJjisi OIMUCAaHUS pPEaTbHBIX
MIPOLIECCOB U ABJICHUH, MPU PEUICHUH 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB
5.2 Ompenenenue, Teopema, CIeACTBUE, T0Ka3aTEIbCTBO




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaAHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpamMMbl CpeIHEero 001ero
o0pa3oBaHus

BnageHne Meromamm J0OKa3aTeNbCTB, AJITOPUTMaMHU pELICHMS 3a1ad;
yMmeHue (GopMyIHpOBaTh U OMNEPUPOBATH IMOHATHUAMHU: OIPE/ACICHHUE,
aKcuoma, TeopeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
paBHOCHIIbHBIE ()OPMYITHMPOBKH; IPUMEHSTh UX; YMEHHE (POPMYIUPOBATH
0o0paTHOE U MPOTHUBOIOJIOXKHOE YTBEPXKJIEHHUE, MPUBOAUTH IMPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BATH METOJ MaTeMaTUYECKONM WHIYKLHNH;
IIPOBOAMTH  JOKAa3aTEJIbHBIE PACCYXKACHWsS IIPpU PpEUICHUM 3aj1ad,
OLICHUBATh  JIOTUYECKYIO  IPABHIBHOCTb  PACCYXKACHUM; YMEHHE
OIIEpUPOBATH MOHATHAMH: MHOKECTBO, IOJMHOXECTBO, OIEPALUU Haj
MHOXXECTBAMHU; yMEHHUE MCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
anmapar JJis OIUCaHUs PEAIbHBIX IIPOLIECCOB U SBJICHUN U IIPU PELLIECHUU
3a7a4, B TOM 4HCI€ U3 JAPYruX Y4eOHBIX MPEIMETOB; YMEHHE
OTIepUpOBATh MOHATHAMU: Tpad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTh U OIHUCHIBaTh TIpadbl pa3IMuHBIMU

CHOCO6aMI/I; HCIIOJIB30BaTh l"paq)LI IIpH pCHICHUHN 3aJ1a4

YMeHue onepupoBaTh MOHATUSIMH: HATYypadbHOE YHCIIO, 1IETI0€ YHUCIIO,
CTETICHB C IEJIBIM MOKa3aTelieM, KOPSHb HAaTYypPaJIbHON CTENICHH, CTEIICHb
C palMOHANBHBIM  TOKAa3aTeleM, CTeNneHb C  JICHCTBUTEIHHBIM
mokaszarejeM, JiorapuM dUmWciIa, CHHYC, KOCHHYC U  TaHTEHC
MPOU3BOJIBHOTO YHUCIA, OCTATOK IO MOJIYJI0, pallOHaIbHOE YHCIIO,
HppalMoOHaIbHOE  YHCIO,  MHOXECTBAa  HATypalbHBIX,  IEJIBIX,
paloHaNbHBIX, JEHCTBUTENBHBIX YHCET; YMEHHE HCIIOIbh30BaTh
IMPpU3HAKHU JCIIMMOCTH, HauMeEHbIITNNI O6HIPII>i JACIINTCIIb 1 HAUMCHBIICC
oO1miee KkpaTHOE, aNropuT™M EBKIHIA MpU pelieHnu 3a1a4; 3HAKOMCTBO C
pPa3IMYHBIMA ~ TO3WIIMOHHBIMH ~ CHCTEMaMH  CYHCJICHHUS;  yMEHHE
BBIIOJIHATL BBIUMCIICHHUE 3HAUCHUU U Hp606pa3OBaHI/IH BBIpa)KeHI/II\/'I CcO
CTENeHsAMH M Jorapudpmamu, mpeoOpazoBaHus JPOOHO-pAIMOHATBHBIX
BLIpa)KeHPIﬁ; YMCHHC OIICPHUPOBATH MNOHATUAMU: TOCICAOBATCIIBHOCTD,

apudMeTHIECKas IPOTPECCHsI, TEOMETPHYUECKas TPOTrpeccus, 0ECKOHETHO




yObIBaloIasi ~ reoMeTpuyYeckass  Iporpeccus; yMEHHE  3a]aBaTb
MOCJIEI0BATEIBHOCTH, B TOM YHUCIIE C TIOMOIIBIO PEKYPPEHTHBIX (POPMYIL;
YMEHHUE ONEepUpPOBaTh MOHATHUAMM: KOMIUIEKCHOE YHCIIO, CONPSKEHHbIE
KOMILJIEKCHBIE YHCIIa, MOAYJIb M apIYMEHT KOMITJIEKCHOTO 4Hcia, popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpudeckas, TPMrOHOMETpHUecKas U
anreOpanyeckas); yMeTb NPOU3BOAMTH apU(PMETUUYECKHE ACUCTBUS C
KOMIUICKCHBIMU ~ YMCJIAM{; TNPUBOJUTH IMPUMEPBl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEpUPOBATH MOHATHAMU: MaTpuua 2x2 m 3x3,

OIIPCACIINTCIIb MAaTPHIIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh NOHATHUAMU: palMOHAIbHBIC, MpPPALMOHAJIbHbIC,
[OKa3aTelbHbIE, CTENEHHbIE, Jorapu(pmMuueckue, TPUTOHOMETPUUECKHE
YPaBHEHHS W HEPABEHCTBA, HUX CHUCTEMBI; YMEHHE OIEPHUPOBATH
MOHATUSMH: TOKIECTBO, TOXICCTBEHHOE MPeoOpa3oBaHMe, YpaBHEHUE,
HEPAaBEHCTBO, CUCTEMAa YPABHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTH
YpPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE peuiaTb YypaBHEHUS,
HEPAaBEHCTBA M CHUCTEMBI C IIOMOILIBIO PAa3JINYHBIX IPUEMOB; peEIIATh
YPAaBHEHUs, HEPABEHCTBA M CHUCTEMBI C MapaMeTpoOM; INPHUMEHSITh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUISA PELICHHUS MATEeMaTHYECKUX

3a/1a4 U 3a/1a4 U3 pa3IM4YHbIX 00JacTell HayKu U pealbHOM KU3HU

YMeHue omnepupoBath MOHATHUAMHU: (YHKIUSA, YETHOCTh (YHKIUH,
HNEPUOJIMYHOCTh (YHKLHHU, OrPaHMYEHHOCTh (DYHKIMM, MOHOTOHHOCTb
GyHKIMH, S3KCTpeMyM (DYyHKIIMHU, HauOOJIbllIee U HAUMEHbIIIEe 3HAUEHUS
(GyHKLIMU Ha IPOMEXKYTKE, HelIpepbIBHAS (YHKIIMS, aCUMIITOTHI rpaduka
GbyHKIIMY, TiepBasi ¥ BTOpasi Mpou3BoAHAsA (DYHKIMH, T€OMETPUUECKUN 1
¢u3nueckuif CMBIC TPOM3BOJIHON, IepBooOpa3Has, ONpeneTEHHbINH
UHTETpall; YMEHHE HAXOAWTh aCUMITOTHI rpaduka (QyHKIUM; YyMEHHE
BBIUNCIIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIO3UIMN (PYHKIMHA, HAXOJUTh YpaBHEHHE KacaTeJIbHOU K rpauky
(GyHKLIMY; YMEHHME HaXOIUTh MPOU3BOAHBIE AJIEMEHTAPHBIX (YHKIIMH;
YMEHHME HCIIONIb30BaTh IPOU3BOAHYIO MJI HCCIeNoBaHUS (YHKIHH,
HAXOJUTh HauMOOJbIINE W HaMMEHbIIWE 3HaueHHs (DYHKIHH; CTpPOUTH
rpa¢MKd MHOTOWIEHOB C HCIOJIb30BAHUEM allapara MaTeMaTH4eCKOro
aHaJIM3a; INPUMEHATh NIPOU3BOAHYIO I HAXOXKICHUS HaWIydIlero
peIIeHUs B NPHUKIAJHBIX, B TOM 4YHCIE COLUAJIBHO-D)KOHOMUYECKUX H

buznyecKuX 3a1a4ax; HAXOAUTH TUIOMIAN U 00BEMBI (PUTYP C TTOMOIIBIO




HHTErpaia; MpuBOAUTH INPHUMEPbl MATEMATHYCCKOI'0O MOACIIMPOBAHUA C

noMoIIbI0 AU epeHInanbHbIX ypaBHEHUH

YMeHue omepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOOpaTHas
GyHKIMA, KOMOO3UIMA (GYHKIWHA, JTUHEHHAs (QYHKIHS, KBaJpaTHYHAs
byHKuus, paloHaIbHas byHKLU, CTEIICHHast byHKIu,
TPUTOHOMETpUYECKHE (QYHKIHMH, OOpaTHbIE TPUTOHOMETPUUYECKUE
¢yHkuMu, moOKazarenbHas M Jorapupmuueckas (YHKIHH; YMEHHE
CTpOUTHh TpaduKy HM3Yy4eHHBIX (PYHKUIMH, BBIOIHATH MpeoOpa3oBaHUsA
rpaduKoB YHKIUH, HCIIOIB30BATh I'PaUKH IS H3yISHHUS MTPOIIECCOB H
3aBUCHMOCTEH, NIPU PEUICHUH 33/1a4 U3 JPYTUX YYEOHBIX MPEIMETOB U
3a[a4 U3 pealbHOM )KU3HM; BBIpAXKaTh (POPMYITaAMU 3aBUCUMOCTU MEXKILY
BEJINYMHAMU; HCTIOJIB30BaTh CBOMCTBA U rpaduku pyHKIUH IS peleHns
yYpaBHEHMIA, HEpPaBEHCTB M 3aJad C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOH INIOCKOCTH MHOXKECTBA PEIICHHUI YpaBHECHHUH, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud PAa3HBIX TUIIOB (B TOM YHUCIIE Ha
HPOLIEHTHI, 10JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOMMOCTh TOBapoOB U
YCIIyT, HAJIOTH, 331a4¥ U3 00JIaCTH yNpaBICHUS JIUYHBIMU U CEMEUHBIMU
(¢uHaHCAMM); COCTABIATh BBIPAXKEHUS, YPAaBHEHMs, HEPaBEHCTBA U MX
CHUCTEMBI IO YCIOBHMIO 3aJa4d, MCCIEAOBATH IIOJyYEHHOE DPEIICHUE U
OLIEHUBATh MPaBJONOJ00HOCTh pE3yJIbTATOB; YMEHHE MOJAEIHPOBATH
peanbpHble CUTYallUH HA SI3BIKE MATEMAaTHMKH; COCTaBIIATH BBIPAXKECHUS,
YpaBHEHUs, HEPABEHCTBA M WX CHUCTEMBbl II0 YCJIOBHIO 33JayH,
HCCIIEI0BATh IIOCTPOCHHBIE MOJENH C MCIOIB30BAaHUEM amIapara

anreOpbl, HHTEPIIPETUPOBATD MOJYYSHHBIH pe3yabTar

YMeHne onepupoBaTh MOHITHSAMU: CpeiHee apuPMeTHIecKoe, MeuaHa,
HauOoJIbIlIee ¥ HAUMEHbIIIee 3HAYCHHUS, pa3Max, TUCTIEPCHUsl, CTAHAPTHOE
OTKJIOHCHHE YHCIIOBOTO Habopa; yMEHHE M3BIIEKAaTh, HHTEPIIPETUPOBATH
uH(pOpMaIIHIO, TTPEJCTABICHHYIO B TAOMUIaX, HA JUarpaMmax, rpagukax,
OTpaXXarollyl0 CBOMCTBA pEAIbHBIX MPOLECCOB U SIBIICHUI; TPEACTABIATh
uH(pOpMAIIMI0O C TIOMOMIBIO TaONUIl H JAWarpaMM; HCCIEI0BaTh
CTATUCTUYECKUE JTaHHBIC, B TOM YHCJIE C NMPUMEHEHHUEM TpadHuuecKux
METOAO0B N BHGKTpOHHLIX CpCI[CTB; Fpa(I)I/I‘ICCKI/I HCCJICO0BATH COBMCCTHBIC
HaONIOZICHUST C TIOMOINBIO JUarpaMM pacCEeMBaHHUS W JIMHCHHOU

perpeccun




VYMenue onepupoBaTh MOHATUAMM: CIyYalHBIM ONBIT WU Cly4ailHOE
COOBITHE, BEPOSITHOCTh CIIYYalHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOSITHOCTh C HCIIOJIB30BAaHUEM TpapUUEeCKUX METOJOB; MPUMEHSThH
(GOpMyIBI CIIOKEHUSI U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IOTHON
BeposATHOCTH, popMyiry bepHymin, koMOuHAaTOpHBIC (DAKTHI I GOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEANbHBIX COOBITUI; YMEHHE OIEepUpPOBATH
NOHATUSIMH: CIy4daliHasi BEJIMYWHA, pacIlpeleiecHue BEPOSITHOCTEH,
MaTEeMaTHYECKOE OXHIaHWEe, JUCICPCHs] M CTaHAApTHOE OTKIIOHCHHE
CIIyyallHOW  BEJNIMYMHBI, (YHKIMH PACHpEleNieHUs] H  IUIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEIbHOTO W HOPMAJBHOTO paclpe/eieHui;
YMEHHUE HCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX pACIPEACICHUN s
pelIeHHs 33Ja4;, 3HAKOMCTBO C TIOHATHSMH: 3aKOH OOJBIINX YHCEI,
METO/IbI BBIOOPOYHBIX HCCIICIOBAHUIN; yYMEHUE IMPUBOJIUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBINMX YHCEN B MPHUPOJIHBIX M OONICCTBEHHBIX
SIBIICHHUSX; YMEHHUE ONIEPUPOBATh MOHATHSIMH: COUETaHUE, TICPECTaHOBKA,
YHUCIIO COYETAaHWM, YUCIIO TEpPecTaHOBOK; OMHOM HpIOTOHA; ymeHwme
MPUMEHSTh KOMOMHATOPHBIE (PAKTHI M PACCYXKACHUS TSI PEIICHUs 3a7a4;
OIICHUBATh  BEPOSTHOCTH  PEATBHBIX  COOBITHIA, COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOHy‘IGHHBII’I pe3yibTaT

YMeHue onepupoBaTh MNOHATUAMM: TOYKa, INpsAMas, IIJIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEIWYMHA YyIJa, IUIOCKUH Yroi,
JBYIPaHHBIA YToJl, TPEXI'PAaHHBIA yroj, CKpEIIMBAIOLIMECS MpsMbIE,
NapajuIeIbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY NPSAMBIMH, Yrojl MEXKIY HpPSIMOH M IJIOCKOCTBIO, YrOJl MEXIY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKU JIO TJIOCKOCTH, PACCTOSTHUE MEXITY
IPSIMBIMU, PACCTOSIHUE MEXAY IUIOCKOCTSIMHU; YMEHHE UCIIOJIb30BaTh IIPH
pellleHnn 3a7ad M3yuyeHHbIe (DaKThl U TEOPEMBbl IUIAHUMETPHH; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYKAIOLIET0 MHpPa; CTPOUTH
MaTeMaTUYeCKUe MOJENIM C TOMOIIbI0 T'€OMETPUUYECKUX MOHITHH H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3aa9U

10

YMeHue onepupoBaTh MOHATUAMU: IUIOWANb QUTYpBl, 00BEM (UTypHI,
MHOTOTPaHHHK, NPAaBUIbHBI MHOTOTPAHHHK, CEYEHHE MHOTOTPAHHHUKA,
KyO, mapamienenunen, NOpusMa, NUpaMuaa, (Gurypa U MOBEPXHOCTD
BpaIlleH!s, MWIMHIP, KOHYC, Iap, cdepa, IUIOmaab cdepsl, IIOIaIs
MOBEPXHOCTH TMHUPAMUIBI, MPU3MBI, KOHYCa, HIUHIpA, 00BEM KyoOa,

NPSIMOYTOJIBHOTO Tapajieenunena, MUpaMuabl, MPU3MBbl, UWIMHIpA,




KOHycCa, IIapa, pa3BEéPTKa MOBEPXHOCTH, CECUCHUS KOHYCa M LUIMHIpA,
IapaJuleJbHbIE OCH WJIM OCHOBAHHUIO, CEYEHHME 1Iapa, IUIOCKOCTb,
Kacaromasicsi cepbl, IUIMHAPA, KOHYca; YMEHHE CTPOUTh CEUeHHE
MHOTOTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpAILCHUs, X CEYCHHUs, B TOM YHCJIE C IOMOILBIO MIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (HUTYP, CAMOCTOSATEIBHO
(bopMynupoBaTh ONpEAEICHUs U3ydaeMbIX (Uryp, BbIIBUTaTh FMIIOTE3bI
0 CBOICTBax M MpPHU3HAKaX r€OMETPUUECKUX (HUTYp, 0OOCHOBBIBATH WIIH
olnpoBepraTb MX; yMEHHE IPOBOAMUTH Kiaccupukanuo ¢Guryp mno
pa3MYHBIM TIPU3HAKAM, BBHIMOIHATE HEOOXOIMMEBIE OMOIHUTEIbHBIC

IMOCTPOCHUA
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YMeHHe OmnepupoBaTh IOHITHUSMHU: JIBUKCHHE B MPOCTPAHCTBE,
napauIeIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MMOAOOMS, MMOA0OHBIE (UTYpBI, yMEHHE
pacrno3HaBaTh paBHbIC W TMOJO0HBIC (QUTYPHI, B TOM YHCJIC B TIPHUPOJIC,
UCKYCCTBE, ApXHUTEKTYpE; HUCIOIB30BATh I'€OMETPUYECKUE OTHOILICHHUS
TIPH PEIICHHUH 33/1a4; HAXOJUTh TEOMETPUICCKUE BETMUNHBI (JTHHA, YTOJI,
I0MIa/1b, 00BEM) MPH PEIICHUH 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB U
U3 PEeaTbHOW XWU3HW; YMCHUE BBIUYUCISITH T€OMETPHUCCKHUE BEITHYMHBI
(IvHA, YToJ, MJOomAaAb, O00BEM, IJIOLIAAb TMOBEPXHOCTH), HCHOIB3YS
U3YYCeHHBIC (POPMYIIBI U METOJBI, B TOM YHCJIC: IUIONIAh MOBEPXHOCTH
MUpPaMUJIbI, TPU3MBI, KOHYCa, HWIMHIPA, TUIOmaas cepsl; 00béM Kyoa,
NPSIMOYTOJTBHOTO  TTApAJIICIIEUIIe[a, MUPAMUIBI, TPU3MBI, [WIHHIPA,

KOHYCa, 1l1apa; YMCHHUC HAXOAUTb OTHOLICHHUE 00BEMOB HOI(O6HBIX (I)I/Il“yp
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YMeHue oNepupoBaTh MOHATUAMHU: IPSIMOYTOJIbHAs CUCTEMAa KOOPAUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATBHI BEKTOpPA, CyMMa BEKTOPOB,
NPOM3BEACHUE BEKTOpa Ha 4YHCIO, pa3sIoKEHHE BeKTopa Mo Oasmucy,
CKaJsIPHOE TPOM3BEICHHE, BEKTOPHOE IIPOM3BEACHHE, YIOJl MEKIY
BEKTOPAaMHU; YMEHHUE HCIIOIb30BATh BEKTOPHBIA U KOOPIAUHATHBIA METOJ
JUIsL pelIeHHUs TeOMETPUYECKHX 3aJad M 3aJad JAPYTux y4eOHBIX

npeamMcToOB
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YMeHne BbIOMpATh TMOAXOMSANIMNA METOJ JUIS PEIICHUS 3a1adH;
MOHMMAaHWE 3HAYMMOCTH MATEMaTHKd B W3YUYEHUU MPHPOJHBIX U
OOIIIECTBEHHBIX TMPOIIECCOB W  SIBJICHWUH; yMEHHWE pacro3HaBaTh

MMPOSBJICHUC 3dKOHOB MAaTCMATUKHW B HCKYCCTBC, YMCHHC HIPUBOAUTH




MpUMEpPbl MAaTEMATHYECKUX OTKPBITUH POCCHMCKOW W  MHUPOBOM

MaTEeMaTU4YeCKON HayKu




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATUKE

Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Yucna u BBIYHCIICHUS

11 Harypanbhblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel

12 Paunonaneubie uuciaa. OOBIKHOBEHHBIE M JIECATUYHBIE JIpOOU, TIPOLIEHTHI,
' OeCKOHEUHBIE TIEPUOUUECKUE IPOOH

13 Apudmernueckuii KOpeHb HaTypallbHOW cTeneHu. J[eficTBus ¢ apuMeTHIECKUMHU
' KOPHSIMH HAaTypaJIbHOW CTETICHU

14 Crenenp ¢ menbiM mokazateneM. CTenmeHb C PpalMOHAIBHBIM ITOKA3aTeeM.
' CBoiicTBa cTeNIeHU

15 CuHyc, KOCHHYC W TaHTEHC YHWCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHTE€HC YMCIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHbie U HATypaIbHbIE JOrapu(MbI

JlelicTBUTenbHbIE uucia. ApupMeTuyeckre omnepanuu ¢ JAeHCTBUTEIbHBIMU
17 yucnamu. [lpuOmmkéHHbIe BBIUMCICHHS, IMpaBWia OKPYIVICHUS, NPUKHAKA H
OIIEHKA Pe3yJIbTaTa BbIYMUCICHHI

1.8 [TpeoOpazoBanue BeIpaKEHUN

1.9 KowmmnekcHeie yncna
2 VpaBHEHHS M HEPABEHCTBA

2.1 Llenbie U qPOOHO-pAIHOHAIBHBIE YPABHEHUS

2.2 WppatnmonanbHble ypaBHEHUS

2.3 Tpuronomerpuieckrue ypaBHEHUS

2.4 [Toka3zaTenbHbIE U JOrapuPMHUUECKIE YPABHEHHS

2.5 Lenbie u 1poOHO-paAIIMOHAIbHBIE HEPABEHCTBA

2.6 HppannoHaibHble HEpaBEHCTBA

2.7 [Toka3zaTenbHble U JOrapuPMHUUECKHE HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 Cuctembl 1 COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB

2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu

2.11 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. ONpeaeanuTenb MaTpUILLbI
3 OyHKIMH U TpaduKH




Oynkius, crocodsl 3axanus GyHkuuu. ['padpuk ¢yHkuuu. BzaumHO oOparHbIe

3 ¢ynkuuu. Yétneie U Heu€THBIe QyHKIMU. [lepuoauueckue GyHKIUHN
OO6nacte ompeneneHus: U MHOXKECTBO 3HaueHW ¢yHkumu. Hymu QyHKmm.
3. [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHMH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE
(GYHKLIMU Ha IPOMEXYTKE
33 CreneHHass (yHKUUS C HaTypaJbHBIM M IIeJIbIM IOKa3areneM. EE cBolicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
3.4 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKINN, KX CBOHCTBA U TpaduKH
36 Toukm paspeiBa. Acumnrtorsl rpadukoB ¢yHkuuid. CpoiicTBa (QYyHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIIEOBATEIILHOCTEH
3.8 Apudmerndaeckas u reomeTprueckas nporpeccun. @opmyia CI0KHBIX MTPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 ITpousBonHas ¢pyHkuuu. [Ipon3BoaHbIe 2IeMEHTApHBIX (QYHKIIMN
[IpuMeHeHre TPOU3BOMHOM K HCCIENOBaHUIO (YHKUMHA HAa MOHOTOHHOCTH M
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEHbIIEr0 3HaueHUs (PYHKLUU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoecTBa 1 JIOTUKA
5.1 MHoxecTBO, ornepaiuu HajJ MHOKecTBaMH. J{uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTUKA
6.1 OmucatesnbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 ®Durypsl Ha IIOCKOCTH
1.2 [Ipsimble ¥ TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEpXHOCTH BpaIeHUS
7.5 KoopauHats! 1 BEKTOPHI




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

MaremaTuka: anredpa U Hayajga MaTeMaTHYECKOIO aHAJIN3a, TEOMETPHS.
Anrebpa 1 Havasla MaTeMaTuueckoro ananusa, 10-11 kmaccsl/ Anumos I11LA.,
Komsrun FO.M., TkaueBa M.B. u ap., AO «M3natenbctBO «IIpocBemnieHney

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

https://myschool.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/

https://edu.skysmart.ru/
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