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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 IPYroi 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 (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VYyebHblli Kypc anreOpsl M Havajl MaTeMaTHUYECKOro aHallh3a 3aKjIa/IbIBaeT
OCHOBY JJIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAaMU (PU3UKH, XUMHUHU, OHUOJIOTHUH,
MMOHMMAHUS OCHOBHBIX TCHICHIIMA Pa3BUTHS SKOHOMUKH U OOIIECTBEHHOM KU3HU,
MO3BOJISIET OPHCHTHPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi oBiaJieHHe aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTUMHU KOHCTPYKIMSIMHU alreOpbl M MaTeMaTH4YeCKOro aHalv3a pa3BUBaET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO WHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, MCIOJIb30BAThH
0000IIeHNE W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpMUpPYET
KpEaTUBHOE U KPUTHUUECKOE MBIIIJICHUE.

B xoxe u3ydenusi yuebHOro Kypca «Anrebpa v Havajla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
WHTEPNIpPETAllUd  TIOJIYYCHHBIX  pEIIeHW#, 3HAKOMSATCS €  MIpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIJIAIONTUMUCS MaTEMaTHYECKUMH OTKPBITHSMHU U UX aBTOPaMH.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBbHBIM BOCIUTATENIBHBIM MOTEHIIMAIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOUIUI
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
NEeATEeILHOCTH, TpeOyIomed MPOJAOIKUTEIBbHOW KOHIIEHTpAIMd BHUMAHUSA,
CaMOCTOATENbHOCTH, aKKYPATHOCTH U OTBETCTBEHHOCTH 32 MOJIyYeHHBIN pe3yJIbTaT.

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

B cTpykType yuebHOTO Kypca «Anredpa 1 Hadajia 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 001ero oopa3oBaHusl, ECTECTBEHHO JOMOIHSS APYyT
Jpyra ¥ MOCTENEHHO HAChIIasiCh HOBBIMH TeMaMu U pasfenamu. JlaHHbIi yueOHbIi
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 MaTeMAaTUYECKOM 3a/Jayu, a 3aTEM HHTEPIPETUPOBATH CBOM
OTBET.

CopepxarenpbHO-MeTOAUMYECKas JMHUA «YUHuCina ¥ BBIYMCICHHS» 3aBEpLIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aTo Ha ypOBHE OCHOBHOIO o011ero oopazosanus. Ha ypoBHe cpeanero oOuiero
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 BBIpAXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYYaroIIMMCs MHOYKECTBAa HaTypajibHbIX, ILEJbIX,
palMOHAIBHBIX W JCHCTBUTENBHBIX  YKCENT  JIONOJHAIOTCS  MHOKECTBOM
KOMIIEKCHBIX 4Hnceld. B  KakaoM M3 3THX MHOXECTB pPacCMAaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUYecKue 3aJaud U ONepaluu: JeJIeHHE 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 paCIIMPEHUIO Kpyra HCIOJIb3YEMBIX YHUCEN U
3HAKOMCTBY C BO3MOXXHOCTSMM HX NPUMEHEHUS I PELICHUs PAa3IUYHbIX 3a/1a4
dbopMupyeTcsi IpeACTaBI€HUE O €IUHCTBE MATeMAaTUKU KaK Hayku U €€ pojiH B
IOCTPOECHNUU MOJIEIEW PEAJbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IeHuE U
KOHKpETHU3aIusl.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS HA MPOTSKEHUU BCErO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHHUs, MOCKOJIBbKY B KaXKJOM
paznene IIporpamMMbl IpPETyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3axad. B
pesysnbraTe OoOydarolmuecss OBJIAJAEBAIOT Pa3jIMYHBIMM METOAAMM  PEIICHMS
pallMOHANbHBIX, HPPALMOHANBHBIX, TOKA3aTeNbHbIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUYECKUX YPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TakKke 3ajady,
coepxkalux mapaMerpsl. lloydeHHbIE yMEHHsS IIMPOKO HCIOJIB3YIOTCA MpPH
UCCIIeIOBaHUM (PYHKIUI C MOMOIIBIO MMPOU3BOJHOM, MPU PEHICHUH MPUKIaJIHbIX
3a/lay ¥ 3a7]a4 Ha HAXOXKJEHUE HAaMOOJbIINX U HAUMEHBIIUX 3HAYEHUN (PYHKIUU.



Jlannast copep:karenbHas JTMHUS BKIIIOYAeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacu€Ttel 1o  (opmynam, mpeoOpa3oBaHus  PaLUOHAIBHBIX,
UppaIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHUH, a TAKXKE BBIPAXKCHUM,
coJlepKallluX cTerneHu W Jiorapudmbl. brarogaps u3ydeHuio anredpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUYECKOTO U aOCTPAKTHOTO
MBIIIICHUS 00y4aromuxcs, (OPMHUPYIOTCS HABBIKM JCTYKTHBHBIX PacCyKICHUH,
paboThl C CHUMBOJBHBIMH (OpMamH, TPEACTABICHUS 3aKOHOMEPHOCTEH u
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npeniaraet 3GPeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS TMPAKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HAIJISIIHO JIGMOHCTPUPYET CBOM BO3ZMOXHOCTH KakK S3bIKa HAYKH.

CopepxxarenpHo-MeTOIMYecKass JUHUS «DyHKIIUUM U TpaduKku» TECHO
NEPEIuIeTaeTCsd C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbBKY B KaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. V3ydeHue CTerneHHOoH,
MOKa3aTeJIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUMU 7S pelleHus 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 3aBUCHMOCTH MEXKIY
pa3IMYHBIMM BEJIIMYMHAMU, HCCIENOBATh TOJy4YCHHbIE (GYHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTeIpHON JIMHUU HAIlEJIEH Ha Pa3BUTHE YMEHUN U
HAaBBIKOB, IO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEIMYMHAMH B Pa3IUUHON
dbopme: aHATUTHYECKOM, Tpadudeckor U ciioBecHO. Ero n3yuenne crnocoOCTByeT
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 OO0YyYaromMMCs, TaK KaK y HUX TMOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpa@uky  CIOXKHBIX (YHKIMMA, OMPEAeNsaTh WX HauOOJIbIINE W HAUMEHBIITUE
3HAUEHHUA, BBIYUCIATH MUIOMAAu (GuUryp u oO0bEMBI T€, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpoleccoB. JlaHHas coaepkarenbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJEeNel pealbHbIX CUTyaluH,
MO3BOJIIET HAXOIUTh HAUJTYUIIIEE PEIICHUE B MPUKIIATHBIX, B TOM YUCIIE€ COLUAIBHO-
PKOHOMHYECKHMX, 3a/a4ax. 3HAKOMCTBO C OCHOBAaMHM MaTEMaTHYECKOIO aHaJIn3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMaIbHO-IOTHYECKOTO U KPEaTUBHOTO
MBIILJICHUS, (OPMUPOBAHUIO YMEHHMHM paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yUaronyecs y3HatoT O BBIJAIOLINXCS
pe3ynbTaTtax, MOJYyYCHHBIX B XOJI€ Pa3BUTHUS MaTEeMaTHKU KaK HAyKH, U 00 WX
aBTOpax.



CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKECTBa M JIOTHKA)» BKIIOUYACT B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIPHOM MaTEeMAaTHKHU
U TpejiaraloT HauOoliee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIONINI BCE pa3feibl
MaTeMaTUKU M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
TUCIUIUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarImeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U HCIIOJIb30BATh €T0 ISl BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM TPU3HAKOM MaTE€MaTUKU KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJAOBAHHE ONPEIETEHHBIM
IpaBWJaM  TOCTPOCHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  JJIEMEHTaMHU
MaTEMaTUYECKONW JIOTUKH CIIOCOOCTBYET PAa3BUTHIO JIOTHUYECKOTO MBIILIICHUS
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 MOJICITHPOBAHUS, KOTOpPHIE TPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyallui, WCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOINIBIO afmapara airedopbl u
MaTEMaTUYECKOr0 aHalln3a, WHTEPIpPETAlMH TMOJYyYEHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOKIIBIN M3 Pa37eiOB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepHal
y49eOHOTO Kypca IIMPOKO HCIIONB3YETCs I pelieHus MPUKIaaHbIX 3amad. [Ipu
pElIEHUN  pEabHBIX  NPAKTUYECKUX  3aj7ad  oOydaroniuecss  pa3BUBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaxXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe M  KOHKPETHU3UPOBATh  MPOOJIEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3aaad
OpraHu3yeTcs B Ipollecce U3y4eHHs BceX TeM y4eOHOTo Kypca «Anredpa u Hayana
MaTEeMaTUYECKOTO aHATTU3a.

Ha wu3yuenue yueOHOro Kypca «AnreOpa M Hadajga MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble mnepuoanueckue npoou. [IpumeHeHue apoOelt W MPOIICHTOB st
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEIBLHOTO YHCIia U €ro cBoicTBa. [IpubnmxEéHHbIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenpr C 1ensIM  HokazareneMm. buHom Hprorona. HMcnosib3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH U €T0 CBOWCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEILICHUS 1EJIBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3zy. MHOrouieHs!I ¢ 11e1bIMU KO3 UIIUEHTaMU.
Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAKEHUN, COACPIKAIINX CTETICHN U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.

[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.

Jlorapudmmueckue ypaBHCHHUSI. OcHOBHBIC METO/IbI pericHus
JorapuMHUYECKUX YPaBHCHHM.

OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemenne cucrem JMHEMHBIX ypaBHEHHMHW. Marpuna CUCTEMBbl JMHEHHBIX
ypaBHeHUl. OnpenenuTenb MaTPUILbI 2 X2, €ro TEOMETPUYECKUM CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs A1 PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHWI. PelleHWe NpUKIAgHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. McciaenoBanne NOCTPOCHHOW MOJENIN C MMOMOLIBIO MAaTPHII
Y OIIPENICIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd 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

Oynkuusa, crnocoOsl 3amanus ¢GyHKIUH. B3anmHO oOpaTHBIe (QYHKIHU.
Komnosumuss ¢ynkuuidt. I'padux QyHkmmmn. DiaemeHTapHbIe NpeoOpa3oBaHUs
rpadukoB GyHKIIHIA.

OO6unacTh ompeneneHuss U MHOKeCTBO 3HaueHud (ynkumu. Hymu yskium.
[IpomexxyTku 3HaKonocTosiHCTBA. YETHbIe 1 HeuéTHbIe GyHKuMH. [leproauyeckue
¢ynkuun. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
dbyukiuu. Hanbonbiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

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

CrenenHast pyHKIMS ¢ HATypajIbHBIM U IEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpaduk KOpHs N-0i CTENEHN KaK (yHKIMUHA 0OOpaTHOU CTENEeHU
C HaTypaJIbHBIM [T0KA3aTEJIEM.

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

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Havana maTremMaTH4ecKoro aHajimsa

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHWsl IOCJIEAOBATENLHOCTEH. MeTox
MaTeMaTUYeCKOM MHAYKIUH. MOHOTOHHBIE M OTPAaHUYEHHBIE TTOCIEA0BATEIILHOCTH.
HcTopusi BOZHUKHOBEHUS MAaTEeMaTHMUECKOTO aHalli3a KakK aHaiu3a OEeCKOHEYHO
MalbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoneyHo yObiBaroias
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO yOBIBAIOIIEH TeOMETpUYECKON
MPOTrPEeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucio €. @opmyiia CIOKHBIX
npoLeHTOB. Mcnonb30BaHWE MPOTPEecCUU Uil PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapaKTepa.



HemnpepriBable ¢GyHKIIMM W UX CBOWCTBA. TOUYkM paspbhiBa. ACHMITOTHI
rpaduxoB ¢yukiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

IlepBas u BrOpas npousBoaHble QyHKIUU. Onpenenenne, reOMeTpUYeCKU 1
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

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

MHoskecTBa M JIOTHKA

MHoOXecTBO, onepanvy HaJ MHOXECTBAMH M HMX CBOMCTBA. Jlnarpammsl
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIE YPAaBHEHMUS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, alropurMa EBkiuaa 1 penieHus
3a/1a4 B LIEJBIX YUCIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHn u3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

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

OTO0p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHS] CUCTEM M COBOKYIMHOCTEH palMOHAIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumMeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PELIEHUIO0 MaTEMAaTUYECKUX
3a]a4 U1 33/1a4 U3 Pa3IMuHbIX 00JacTell HAYKU U PEaIbHOM KU3HH, UHTEPIpEeTaLUs
MOJIyYEHHBIX PE3yJIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne Meronpl pelieHHs ypaBHEHHMM W HepaBeHCTB. ['paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPH PEUICHUU 3a7ad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpuMmeHeHre MPOU3BOJHONW K MCCIIEOBAaHUIO (PYHKIIMI HA MOHOTOHHOCTb U
sKkcTpeMyMmbl. HaxoxaeHre HanboapuIero 1 HAMMEHbILIEr0 3HAYEHUI HEeMPEPbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
IPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJlaHHOTO (HhOPMYJIOH WK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoX1eHHs TepBOOOPA3HBIX.

WuTerpain. ['eomeTpuueckuil cMbICI HHTETpasia. Beruucinenue onpenesréHHoro
uHTerpana no gopmyne Herotona-Jleionuna.

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



[NTAHUPYEMBIE 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(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 O0IIECTBA, PEACTABICHUE O MATEMATUYECKUX
OCHOBAaX (DYHKIIMOHMpPOBAHUS pA3JIMYHBIX CTPYKTYp, SBICHUN, MPOIEAYp
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAUYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJIOTHAX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTI)KECHUN HAYKU U JAESATETbHOCTbIO YUEHOT0, OCO3HAHHE JINYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHU, pacCyKIE€HUM, BOCIPUUMUYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE MUTAHUE, COATAHCHPOBAHHBIA PEKUM 3aHITHUH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOoEeCCUOHANIBHOM  JESATEILHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSIKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON M COIMAIbHOM
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAYUMOCTHU
JUISL pa3BUTHUSL IUBUJIM3AIIMH, OBJIAJICHUE SI3bIKOM MAaTEMAaTHUKU U MAaTEeMaTUYECKOU
KYJbTYpOU KaK CpEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJornyeckue 1eMcTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeieNICHUs MIOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPHU3HAK KIacCU(pUKAIIH,
OCHOBAHUS JIJIs1 000OIIEHUS M CPAaBHEHHS, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;

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

BBISIBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (¢akTax, JaHHBIX, HAOJIOJACHUSAX M YTBEPKACHUAX, Ipeiiaratb KpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUI
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUs], BRLIOUPATh HarboJee MOAXOAAIIUN C YUETOM CaMOCTOSTEIIHLHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOopMHpOBaTH TMMOTE3Yy, apTyMEHTUPOBATH
CBOIO MO3MIINIO, MHEHUE;

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

CaMOCTOSITENILHO (pOpMyYIMpPOBaTh OOOOIIEHHS W BBIBOJBI IO pe3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEINOJIOKEHHUS O €TO PA3BUTHHU B HOBBIX YCIIOBHUSAX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH HHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIUIO PA3TUIHBIX BUOB U GOpPM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaThb MOSCHEHHUS IO XOJIy pEUIEHUs 3aJayu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIC YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOIMOHAJIBHbIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYeCKOM 3a/1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPH PEIICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI Pe3yNbTaTOB JESATEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
NESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenessTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U Pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJIHATH CBOIO YaCTh PA0OTHI U KOOPJAUHUPOBATH
CBOM JIUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYITHUPOBAHHBIM y4aCTHUKAMU
B3aMOJIENCTBHUS.

IMPEAMETHBIE PE3YJIBTATBI

K koniy ob0yuenuss B 10 kjacce 0OydarOIIMICAd TOJYYUT CICAYIOIIHNE
MPEAMETHBIE PE3YJIbTaThl TIO OTACJIBHBIM TeMaM pabouell mporpaMmbl yueOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTrO aHaTU3ay:

Yucsa v BBIYUCTICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO0, OCCKOHEYHAas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
paLMOHAIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIIBHOTO YUCIIA;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl PEIICHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MIPUMEHSTH NMPUOTUKEHHBIC BEIYMCIICHUS, PABUJIa OKPYTIICHUS, TPUKUAKY U
OLICHKY p€3yJIbTaTa BEIYNCICHUN;



CBOOOJIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

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

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

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

OIEpUPOBATh MOHATHIMH: APKCUHYC, apKKOCUHYC U apKTAHI'€HC YMCIIOBOTrO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh pPa3jIM4YHbIE METOJAbl PEIICHHs palUOHAIBHBIX MU JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UEIbIMHA KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JIEJICHUE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKOM, Teopemy be3y m teopemy Buera s
penieHus 3a1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
UCIIOJI30BaTh CBOMCTBA ompenenuTeNs 2 X 2 sl BBIYUCICHUS €ro 3HAYeHHS,
OPUMEHATh ONPEAEHUTENN JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX YypaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEWCTBHM C KOPHSIMHU [UJIsi MpeoOpa3oBaHUs
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUH, COJEPKAIINUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO ONEpUPOBATh MOHATUSMHU: HppalOHATIbHbIE, MOKa3aTelIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKCHMUIA;

CBOOOJHO ONEPUPOBATH IMOHSATUEM: TPUTOHOMETPUUECKOE ypaBHEHHE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, YpPAaBHEHMs, HEPAaBEHCTBA 1O YCIOBUIO 3a/ayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTAapHbIE MTPeoOpa3oBanus rpaduKoB QyHKIINIA;

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

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKIMHU C HATypajlbHbIM U LEJIbIM
nokasaresieM, rpaguk KOpHs N-Oi CTEeNeHW KakK (PYHKIMU OOpaTHOM CTENEHu C
HaTypaJIbHbIM I10Ka3aTeleM;

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

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA M rpaduKH, HCIOJIB30BATh MX TpaQUKHA IJIsl PEIICHUS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU PEIIeHUH 3aJay U3 APYrHMX y4EeOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4ecKOro aHaJIM3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEYHO yObIBaroIIasi reoMeTpruiecKas Iporpeccusi, TMHEHHBIN U
HKCMOHEHLIUAJIBHBIN POCT, (hOpMYJIa CIOKHBIX MPOLIEHTOB, UMETh NMPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIb30BaTh MPOTPECCUU JIsi PEIIEeHUs pealbHbIX 3aJad MPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOTHO ONEPUPOBATH MOHATUSMU: HEMPEPHIBHBIE PYHKIIUHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMOTOTHI rpaduka QyHKINH;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

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

BBIUUCIISATH MPOU3BOJHBIE CYMMBI, MTPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

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

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAeTCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, JOKA3aTeIbCTBO, PABHOCUIIHLHBIC
ypaBHEHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucaa v BBIYUCTICHUSA:

cBOOO/IHO ONEPUPOBATH MOHATUSMU: HATYPAJIBLHOE U LIEJI0€ YUCIIO, MHOKECTBA
HATypaJbHBIX U IIEJIBIX YHCEJI, UCIOJIb30BaTh MPU3HAKU JIETUMOCTH LIEIBIX YHUCET,
HOJ/l m HOK HarypanbHBIX 4yucen Mg pelieHus 3aAad, MPUMEHSTh alrOpUTM
EBknupa;

CcBOOOJHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMAYNIO, 3alUChIBATh
HATypaJbHbIC YMCIIA B PA3IMYHBIX MMO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

CBOOOIHO OINEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METHIECKHE OMEpalii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
jJorapuMUUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PAaBHOCHJIBHBIX TIEPEXOJIOB;

OCYHIECTBJISATh OTOOpP KOpPHEM TIpU PpEIIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CUCTEMbl U COBOKYITHOCTEH pallMOHAJIBHBIX, UPPAIMOHATBHBIX, MOKA3aTEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABEHCTB;

perarb palroOHaJIbHbIE, UppaloHalIbHBbIE, MOKa3aTEeJbHEIE,
jgorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coJiep>Kalle MOAYJIU U NapaMeTphl;

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

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIPDAKEHUS, YPAaBHEHHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCIIOBHIO 3aJayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
WHTEPIIPETUPOBATH MOJTYUCHHBIN pe3yJIbTar.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
MCCJICIOBAHUS 1 CBOMCTB KOMIO3UIIMU ABYX (DYHKITHIA;

CTPOUTH FEOMETPUYECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPIUHATHOU
MJI0CKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
MPOLIECCOB.

Havana maTeMaTH4ecKOro aHaJu3a:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
U SKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOJAHYIO JUISI HAXOXKJACHUS HAWJIY4Ilero pEuIeHus B
MPUKIIAJIHBIX, B TOM YHCJI€ COLMAIbHO-IPKOHOMHUYECKUX, 3a7a4ax, AJisl ONpeAeIeHus
CKOPOCTHU U YCKOPEHHUS TpoIiecca, 3aaHHOro GopMyIioi uin rpadukoM;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIE AIEMEHTAPHBIX (YHKUMHA M BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJICTBAMUA MaTeMaTHUYECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMMbl Bcero Kontpoaensie — IpakTiieckue o0pa3oBaTte/ibHbIC
padoThI padoTshI pecypenr
MHOXECTBO I€CTBUTEIIbHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oynkuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIBIM I10Ka3aTeIeM
3 ApudmeTrueckuil KOpeHb N-Oi CTENEHHU. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
YpaBHEHUS
5 Jlorapudpmuueckas GpyHKIUS. 18 1
Jlorapudmudeckue ypaBHEHUS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHH 10
HenpepsiBabie pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 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 GyHKIIHIA C ITOMOIIBEO 99 1
MIPOU3BOJIHOM
2 [TepBooOpasHas u HHTETpAI 12 1
3 I'paduku TPUrOHOMETPHUUECKUX (HYHKIIHA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 HppanuoHaibHbie, TOKa3aTeIbHbIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
KomriekcHbie gncia 10
HarypanbHble u niensie yncna 10
CucTeMBbl paroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOTapU(PMHUUECKUX 12 1
ypaBHEHUH
8 3amaqu ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HaHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Kontpoabubie IIpakruyeckue
n/n Bcero U3y4eHust o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoTshI
1 MHO3€eCTBO, Oonepaluy HaJl MHOKECTBAMH 1 1 MHOXeCTBO, ONepaIii HaJl MHO)KECTBAMH.
X CBOMCTBA (MDII) https://uchebnik.mos.ru/
N Huarpammer Ditnepa—Benna. (MOII)
2 rarpaMMebl Ditepa-Benna 1 :
Juarp p https://uchebnik.mos.ru/
3 [IpuMeHeHnne TeopeTHKO-MHOKECTBEHHOTO 1
amnmapara JJisl pelieHus 3a71a4
PanmonansHbie yncia. OOBIKHOBEHHBIC U
4 €CATUYHBIC IPOOH, ITPOLICHTHI, OECKOHEYHBIC 1 beckoneunpie nepuouicciue Apodu.
a AIPODH, 1ot ’ (MDII) https://uchebnik.mos.ru/
MEePUOIUYECKHE IPOOH
Pannonansueie yncna. OOBIKHOBEHHBIE U
5 JECSTHYHBIE TPOOH, MPOLIEHTHI, OECKOHEYHbBIE 1
NepUOANYECKHE TPOOH
5 [Ipumenenue nqpobeit 1 TPOUEHTOB IS 1
pelIeHHs TPUKIAJHbIX 3a7a4
- [Ipumenenne npoOeii ¥ MPOIIEHTOB IS 1
penieHus MPUKIAIHBIX 33124
HeiictBurenbHpie uncia. (MOIII)
[ericTtBurenbHble yncina. PaimonanbHbie U https://uchebnik.mos.ru/
8 1 . )
UppaloOHaIbHbIEC YUCIIa https://resh.edu.ru/subject/lesson/4730/mai
n/14907 7/
9 ApudmeTrdeckue oneparuu C 1 PannoHaibHble ¥ MPPAIMOHABHBIC YHCIIA.

HCﬁCTBHTGHBHLIMH qucJjiaMu

(MDBI) https://uchebnik.mos.ru/



https://uchebnik.mos.ru/
https://uchebnik.mos.ru/
https://uchebnik.mos.ru/
https://uchebnik.mos.ru/
https://resh.edu.ru/subject/lesson/4730/main/14907%207/
https://resh.edu.ru/subject/lesson/4730/main/14907%207/
https://uchebnik.mos.ru/

KoauuecTBO 4acoB

Ne Hara JJIeKTPOHHBbIE U(PPOBHIE
n/n Tema ypoka Bcero Konrpoapibie - Ipakririeckie U3Y4YeHUs o0pa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
10 Moynb A€HCTBUTEIBHOIO YUCIIA U €T0 1
CBOMCTBA
[TpuGnuxEHHbIE BEIYMCIICHUS, IPaBHUIIa
11 OKpPYIJICHUS, IPUKUKA U OLICHKA pe3ysbTaTa 1
BBIYKCIICHUI
12 OCHOBHBIE METO/IbI pemeHUm{ IEJBIX U APOOHO- 1 https://resh.edu.ru/subject/lesson/4728/
paLMOHAJIbHBIX YPAaBHEHUH U HEPABEHCTB
13 OcHOBHBIE METObI PEILIEHUS LENbIX U APOOHO- 1
palMOHaIbHBIX YPABHEHHUI U HEPABEHCTB
14 OCHOBHBIEC METO/IbI PEIICHUS LIEBIX U IPOOHO- 1
palMOHATILHBIX YPAaBHEHHUH U HEPABEHCTB
MHorowieHsl OT OJHON EpeMeHHOM. [lenenne
15 MHOTOWIEHA HA MHOT'OYJIEH C OCTaTKOM. 1
Teopema besy
16 MHorousieHsl ¢ LeIbIMH KO3 UITMEHTaMH. 1
Teopema Buera
17 Pemenue cucrem TMHEWHBIX YpPaBHEHHI https://resh.edu.ru/subject/lesson/3812/
18 Pewienne cucreM TUHENHBIX YpaBHEHUN
Marpuia cucTeMsl JINHEWHBIX YPaBHEHUM.
19 Onpenenurens MaTpUIbl 2%X2, €ro 1
TEOMETPUUYECKUN CMBICIT M CBOMCTBA;
BBIUNCJIEHUE €r0 3HAYECHUS
Onpenenurens MaTpuLbl 2X2, ero
20 TE€OMETPUUECKUN CMBICT U CBOMCTBA; 1

BBIYUCICHUC €TI0 3HAYCHUA



https://resh.edu.ru/subject/lesson/4728/
https://resh.edu.ru/subject/lesson/3812/

KoauuecTBO 4acoB

Ne Hara JJIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kounrpoabnsie IIpakruyeckue
n/n Bcero U3Y4YeHUs o0pa3oBaTe/ibHbIE pecypchbl
padoTbI padoThbI
21 [IpumeHeHne onpenenuTens s PeleHHs 1
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
99 Pemenue npuknaaHbpIxX 3a1a4 ¢ HIOMOIIbIO 1
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
23 Pemienne npukiiagHbIX 3a/1a4 ¢ HTOMOLIBIO 1
CHUCTEMBI JINHEWHBIX YPAaBHEHU
KontponbHas padota: "PanronanbHbie
24 ypaBHEHUs U HepaBeHCTBA. CUCTEMBI 1 1
JMHENUHBIX ypaBHEHUN"
CrenenHas QyHKIUS C HATYPaIbHBIM H
LeJbIM noka3areiieM. E€ cBoiicTBa u
OyHKIUS, CTIOCOOBI 3a/1aHus (PYHKITUH. rpaduk.
25 B3aumuo obpatubie pynkiuu. Kommosurus 1 https://resh.edu.ru/subject/lesson/5540/mai
GyHKumii n/1 59048/
B3aumuo o0paTHbie QYHKIUH.
https://uchebnik.mos.ru/
26 I'paduk pynkumun. dnemeHTapHbie 1
npeoOpazoBanus rpadukoB QyHKIUH
OO6nacTp ornpeeneHuss © MHOXKECTBO 3HAUCHHIH O6uacTh ONpeIeNICHUsI © MHOYXKECTBO
27 ¢ynkuuu. Hynu ¢pynkuuu. [IpomexyTku 3HaK 1 3HaYCHUH QyHKIHUH.
IIOCTOSIHCTBA https://uchebnik.mos.ru/
UETHbie 1 HEUETHBIC PYHKITUH.
28 [lepuonnyeckue pynkuuu. [Ipomexyrku 1

MOHOTOHHOCTH ()YHKIIMU



https://resh.edu.ru/subject/lesson/5540/main/1%2059048/
https://resh.edu.ru/subject/lesson/5540/main/1%2059048/
https://uchebnik.mos.ru/
https://uchebnik.mos.ru/

KoauuecTBO 4acoB

Ne Hara JJIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontposbubie IIpakTuyeckue
n/n Bcero U3Y4YeHUs o0pa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
MakcuMyMbl 1 MUHUMYMBbI (PYHKIIMH.
29 Haubonbiiee 1 HauMeHblee 3HaUCHHE 1
(GYHKIIMHM Ha TPOMEKYTKE
30 Jluneiinasi, kBagpaTHuHas U ApoOHO-TMHEHAs 1
byHKIIIN
31 DEMEHTApHOE UCCIIEI0BAaHUE U TIOCTPOCHHE 1
rpaduKoB 3TUX QYHKIHUN
39 DJIEMEHTapHOE UCCIIEJOBAHUE U ITOCTPOEHUE 1
rpaduxoB 3Tux QyHKIUH
33 Crernens ¢ 1enbIM 1okaszareieMm. bunom 1 CTeneHsp ¢ LelbIM MOKa3aTeseM.
Herorona https://uchebnik.mos.ru/
34 Crenens C 1eNbIM TToKazareneM. buaom 1
Herorona
35 CrenenHast GyHKIUS C HATypaIbHBIM H IIETBIM 1
nokasaresneM. E€ cBoiicTBa u rpaduk
36 KonTponbHas pabora: "Crenennas QpyHKIuS. 1 1
E€ cBoiicTBa u rpadux"
ApudmeTrnueckuii KOpeHb HaTypaJbHON
37 ApudmeTnueckuiit KOpeHb HaTypaIbHOU 1 crenenu. https://uchebnik.mos.ru/
CTEIEHN U €ro CBOKCTBA https://resh.edu.ru/subject/lesson/5498/start
127254 2/
38 Apudmernueckuii KOpeHb HaTypaTbHON 1 CaoiicTBa 1 rpaduk KOpHS N-0i CTENEeHN
CTEIEHU U ero CBOKCTBA https://uchebnik.mos.ru/
39 [IpeoOpa3zoBaHMs YUCITOBBIX BHIPAKCHUH, 1

COACPpKAMNX CTCIICHU U KOPHU



https://uchebnik.mos.ru/
https://uchebnik.mos.ru/
https://resh.edu.ru/subject/lesson/5498/start/27254%202/
https://resh.edu.ru/subject/lesson/5498/start/27254%202/
https://uchebnik.mos.ru/

KoauuecTBO 4acoB

Ne Hara JJIeKTPOHHBbIE U(PPOBHIE
n/n Tema ypoka Bcero Konrpoapibie - Ipakririeckie U3Y4YeHUs o0pa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
40 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUH, 1
CoJIepsKalIiX CTENeHH U KOPHU
41 [IpeobpazoBaHust YUCIOBBIX BBIPAKEHHIH, 1
CoJIepKalliX CTEIEHU U KOPHU
WppannonansHsle ypaBHeHUs. OCHOBHBIE PeluieHHE HpPALHOHATLHEIX YPABHCHHI 1
42 METO/IbI PEIICHHS UPPALMOHAIBHBIX 1 HEPABEHCTE. . )
8 https://resh.edu.ru/subject/lesson/5569/mai
YpaBHCHHH n/15926 7/
WppannonansHble ypaBHeHUs1. OCHOBHBIE
43 METO/Ibl PEIICHUS HpPaAIlMOHATBHBIX 1
YpaBHEHUN
WppanmonansHslie ypaBHeHUs. OCHOBHBIE
44 METO/Ibl PEILIEHUS UPPALMOHATIBHBIX 1
ypaBHEHUU
45 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT 1
UppaIMOHATFHBIX YPaBHEHUN
46 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUN 1
UppaIMOHATBHBIX YPaBHEHUN
47 PaBHOCUIIBHBIE TTEPEXO/IbI B PEIICHUU 1
UppalMOHATILHBIX YPaBHEHUN
48 PaBHOCHITBHBIE TTEPEXO/IBI B PEIICHUN 1
UppaIMOHATBHBIX YPaBHEHUN
CgoiicTBa u rpaduk KOpHs N-0if cTENEeHN Kak
49 GbyHKIIMM 0OpaTHOM CTENEHU C HATypaIbHBIM 1

IMoKa3arcJjicM



https://resh.edu.ru/subject/lesson/5569/main/15926%207/
https://resh.edu.ru/subject/lesson/5569/main/15926%207/

KoauuecTBO 4acoB

Ne Hara JJIeKTPOHHBbIE U(PPOBHIE
n/n Tema ypoka Bcero Konrpoapibie - Ipakririeckie U3Y4YeHUs o0pa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
CgoiicTBa u rpaduK KOpHS N-0 CTENEHU KaK
50 GyHKIIMM 0OpaTHOM CTENEHU C HATypaIbHbIM 1
MoKasaresiem
KonTtponsnast padora: "CBolicTBa u rpapux
51 KOpHs N-oii cTenenu. MppanroHanbHbIe 1 1
ypaBHeHuUs"
59 CreneHsb ¢ pallMOHAJIBHBIM [TOKA3aTENEM U €€ 1
CBOMCTBA
53 CreneHb ¢ paluOHATBHBIM [TOKa3aTeIeM U eé 1
CBOMCTBA
54 CreneHsb ¢ palluOHAIBHBIM [TOKA3aTeNeM U €€ 1
CBOMCTBA
55 [TokazarenbHas pyHKIMS, €€ CBOMCTBA U 1
rpaduk
56 Ucnonb3oBanue rpaduka GyHKIUN AIs 1
pelIeHus] ypaBHEHUI
57 Hcnonws3oBanne rpaduka QyHKITUN JIs 1
pElIeHUs] ypaBHEHUI
58 [TokazarenbHbie ypaBHEeHUsA. OCHOBHbBIE 1
METO/Ibl PEeIIEHNUs TOKa3aTEeNbHbIX YPaBHEHUN
59 [loka3zarenbHble ypaBHEeHUs. OCHOBHBIE 1
METO/Ibl PEIICHUSI TOKA3aTeIbHbBIX YPABHEHUN
60 [TokazarenbHble ypaBHEeHUs. OCHOBHBIE 1

MCTO/JbI pCHICHUA TOKA3aTCIIbHBIX ypaBHeHI/Iﬁ




KoauuecTBO 4acoB

Ne Hara JJIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kounrpoabnsie IIpakruyeckue
n/n Bcero U3Y4YeHUs o0pa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
61 KontpoinbHas padora: "[lokazaTenpHas 1 1
¢dbynaknus. [TokazarenbHble ypaBHEHUS"
62  Jlorapu¢wm uucna. CpoiicTa norapugpma 1
63 Jlorapudwm yucna. CoiicTBa norapudpma 1
64  Jlorapu¢wm uncna. CpoiicTa sorapupma 1
65 JlecsTuunble U HATypallbHBIE TOTapU(PMBI 1
66  JlecsTuuHble U HATYpaIbHBIC JOTAPUPMBI 1
[IpeoOpa3oBanue BeIpaXKEHUH, COACPIKAILINX
67 ’ 1
J0rapuQMbI
68 [IpeoOpazoBanue BeIpaXKEHUH, COAECPIKAILINX 1
J0rapuQmbl
69 [Ipeo6pa3oBanue BbIpaxeHH, CopepKaIUX 1
aorapudmbl
70 Jlorapugmuueckas pyHKIuUs, €€ CBONCTBA U 1
rpaduk
71 Jlorapugmuueckas pyHKIUs, €€ CBONUCTBA U 1
rpaduk
79 Hcnonws3zoBanne rpaduka QyHKITUN JIs 1
peuieHust ypaBHEHU I
73 Hcnons3oBanue rpaduka QyHKIMM 115 1
peuieHust ypaBHEHU I
Jlorapugmuueckue ypaBHeHHUsl. OCHOBHBIE
74 METO/bI peIIeHHs Torapu(PMUIECKUX 1

YpaBHEHUU




KoauuecTBO 4acoB

Ne Hara JJIeKTPOHHBbIE U(PPOBHIE
n/n Tema ypoka Bcero Konrpoapibie - Ipakririeckie U3Y4YeHUs o0pa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Jlorapudmudeckue ypaBHeHusi. OCHOBHBIC
75 METO/Ibl PEIICHHSI JIOTapUPMUISCKUX 1
ypaBHEHU I
Jlorapudmuueckue ypaBaeHus. OCHOBHbBIE
76 METO/Ibl PEIICHHS JIOTapUPMUICCKUX 1
YpaBHEHUN
77 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT 1
norapu(pMHUECKUX YpaBHEHHMA
78 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUT 1
jorapu(pMUUECKUX YpaBHEHHIA
79 KonTponsnas padora: "Jlorapudpmuueckas 1 1
¢dbyukmus. Jlorapudgmudeckre ypaBHeHus"
80 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAaHTEHC 1
YHCIIOBOTO apryMeHTa
81 Cunyc, KOCUHYC, TAHT'€HC M KOTaHI€HC 1
YHICIIOBOTO apryMEHTa
82 APKCHHYC, apKKOCHHYC U apKTaHTEHC 1
YHCIOBOTO apryMeHTa
83 ApKCHHYC, apKKOCHHYC U apKTaHTEHC 1
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,
84 oTpeieIeHue TPUTOHOMETPHUECKUX (DYHKIUN 1

YHUCJIOBOTO apTyMCHTA




KoauuecTBO 4acoB

Ne Hara JJIeKTPOHHBbIE U(PPOBHIE
n/n Tema ypoka Bcero Konrpoapibie - Ipakririeckie U3Y4YeHUs o0pa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
TpuronomeTpuyueckast OKpyKHOCTb,
85 onpeieJICHuE TPUTOHOMETPUYECKHUX (DYHKITHI 1
YHCIIOBOTO apryMEHTa
86  OcHOBHBIE TPUTOHOMETPHUYECKUE (POPMYITBI 1
87 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 1
88  OcHoBHBIE TPUTOHOMETPHUYECKUE (HOPMYITBI 1
89 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 1
90 [IpeoOpa3zoBanue TPUTOHOMETPUIECKUX 1
BbIpaKEHUM
o1 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I
92 [IpeoOpazoBanue TPUTOHOMETPHUECKUX 1
BBIPAKECHUU
93 [IpeoOpazoBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHU
94 PemreHne TpuroHOMETpUYECKUX YpaBHEHUN 1
95 Pemenune TpUroHoMeTpUYECKUX ypaBHEHUI 1
96  Pemenne TPUTOHOMETPUIECKUX YPaBHEHUI 1
97 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1
98  Pemenne TPUTOHOMETPUIECKUX YPaBHEHUI 1
99 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1
100  PemeHne TPUTOHOMETPUYECKUX YPaBHEHHMA 1




KoauuecTBO 4acoB

Ne Hara JJIeKTPOHHBbIE U(PPOBHIE
n/n Tema ypoka Bcero Konrpoapibie - Ipakririeckie U3Y4YeHUs o0pa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
KoHTtpoinbHast padora: "Tpuronomerpudeckue
101  BeIpaXEHUS U TPUTOHOMETPHUUECKHUE 1 1
ypaBHEHUS"
[TocnenoBarenbHOCTH, CIOCOOBI 3aTaHUS
102 | mocienoBarenbHOCTER. MeTon 1
MaTeMaTUYECKON UHIYKIIUU
MoOHOTOHHBIE ¥ OTPaHUYCHHBIC
103 | mocnemoBatenbHOCTH. McTopus aHanm3a 1
OECKOHEYHO MaJIbIX
104 = Apudmerndeckas nmporpeccus
105 | T'eomerpudeckasi IpOTPECCHs
106 beckoneuHno yObIBaroIIasi TeOMETpUIECKast 1
porpeccust
107 Cymma 6eckOHEYHO yObIBaroIIei 1
T€OMETPUUYECKON MTPOTrPECCUU
108 JIMHEHBIN ¥ SKCNOHEHIMABHBIN pocT. Yncio 1
€. @opmyIia CIOKHBIX TPOLIEHTOB
109 JIMHENHBIN ¥ SKCHOHEHUMAIIbHBINA pocT. Yucio 1
e. @opmyIia CI0KHBIX MPOLIEHTOB
110 Hcnonp3oBanue nporpeccuu sl pelieHus 1
peaNbHBIX 3a/1a4 MPUKIIAJHOTO XapaKTepa
111 Kontponbnas padota: "[lociaenoBarenbHOCTH U 1 1
nporpeccun"
112  HenpepbiBHbIE GYHKINU U UX CBOICTBA 1




KoauuecTBO 4acoB

Ne Hara JJIeKTPOHHBbIE U(PPOBHIE
n/n Tema ypoka Bcero Konrpoapibie - Ipakririeckie U3Y4YeHUs o0pa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
113 Touka pa3pbiBa. ACUMITOTHI IpadUKOB 1
byHKIHHA
114  CsaoiicTBa (pyHKIMI HENPEPHIBHBIX HA OTPE3KE 1
115 | CsoiicTBa GyHKIIMIT HEIPEPHIBHBIX Ha OTPE3Ke 1
116  Metoxa UHTEPBAIOB /IS PEIICHUS HEPABEHCTB 1
117  Merton MHTEPBAJIOB /IS PEIICHUS HEPABEHCTB 1
118 Metoxa UHTEPBAIOB /IS PEIICHUS HEPABEHCTB 1
119 [IpumeHeHune CBOWCTB HENIPEPBIBHBIX (YHKLUI 1
JUISL peUIeHUs 3a1a4
120 [IpumMeHeHMne CBOWCTB HEMIPEPBIBHBIX (YHKLIUI 1
JUISL peLIeHus 3a1a4
121  TlepBas u BTOpast MpOU3BOJHBIEC ()YHKIIUA 1
122 Onpe):(eﬂeHHve, reOMETPUUECKUI CMBICT 1
IPOM3BOIHOM
123 OnpeneneHHve, (bU3HUYECKUN CMBICI 1
IPOM3BOIHOM
124  YpaBHeHHEe KacaTeNbHOU K rpaduKy QyHKIHH 1
125  VYpaBHeHue kacaTeslbHOM K rpaduKky QyHKIHH 1
126  [Ipowm3BoaHBIC AIIEMEHTAPHBIX (HYHKIIHI 1
127  TIpowm3BojaHbIE JIEMEHTAPHBIX (YHKIMUN 1
128 [IpousBogHast CYMMBI, IPOU3BENICHUS, 1
YaCTHOTO Y KOMITO3UIINH ()yHKIIHIA
129 [IpousBoaHast CyMMBI, IPOU3BEICHUS, 1

YaCTHOTO M KOMIIO3UIIUU (DYHKITHI




KoauuecTBO 4acoB

Ne Hara JJIeKTPOHHBbIE U(PPOBHIE
n/n Tema ypoka Bcero Konrpoapibie - Ipakririeckie U3Y4YeHUs o0pa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
130 [TpousBoHast CyMMBI, TPOU3BEACHNUS, 1
YaCTHOTO ¥ KOMIIO3ULIUU (PYHKIUI
131 | Kontponbnas pabota: "[IpousBogHas" 1 1
132 [ToBTOpeHnue, 060061IeHNE, cCUCTeMaTH3aIUs 1
3HaHui: "YpaBHeHuUs"
133 [ToBTOpenue, 0600IICHNE, CHCTEMATH3AIUS 1
3HaHui: "OyHkun"
134  Uroroas KoHTpoIbHas paboTa 1
135 HroroBas KOHTpOJIbHAS paboTa
136 HOBTOPGHI/I@, 000011IeHHEe, CHCTEMATU3aIU 1
3HAHWUHA
OBILIEE KOJIMYECTBO YACOB I1O 136 10 0

I[TPOTPAMME




11 KJIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE U (pPOoBbIE
n/n Tema ypoka Bcero Konrpoapusie Ipakruieckue U3Y4YeHUs oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
1 [TpuMeHeHne NPOU3BOJHOM K HCCIIEIOBAHUIO 1
(GyHKLIMH HA MOHOTOHHOCTb U SKCTPEMYMBI
) [TpumeneHre MpON3BOTHON K UCCIIETOBAHHIO 1
(GyHKLUH HA MOHOTOHHOCTb U SKCTPEMYMBI
3 [IpumeneHmne mpoN3BOTHON K UCCIIETOBAHHIO 1
(GyHKIMH HA MOHOTOHHOCTD U DKCTPEMYMBI
4 [IpumeHeHre NpoN3BOIHON K UCCIIETOBAHHIO 1
(GyHKLUH HA MOHOTOHHOCTb U SKCTPEMYMBI
5 [IpumMeHeHwe MPON3BOTHON K UCCIIEAOBAHUIO 1
(GyHKIMH HA MOHOTOHHOCTD U DKCTPEMYMBI
6 [TpumeneHwe MpON3BOTHON K UCCIIETOBAHHIO 1
(GyHKIMH HA MOHOTOHHOCTD U DKCTPEMYMBI
HaxoxeHre HanOobIIero 1 HAaMMEHbIIETO
7 3Ha4YeHHUs HeNPEePbIBHON (yHKIMM Ha 1
OTpe3Ke
Haxoxnenre HanboIbIIero 1 HAMMEHBIIETO
8 3HAa4YeHHUs HeNPEPhIBHON (YyHKIIMH Ha 1
OTpe3Ke
Haxoxnenre HanOoIbIIero 1 HANMEHBIIIETO
9 3HaueHUs! HEMPEPbIBHON PyHKIINU Ha 1
OTpe3Ke
Haxoxxnenrne HanOoIbIIero 1 HANMEHBIIIETO
10 3HAYCHUsI HEPEPHIBHOW (PYHKITMU Ha 1

OTpe3Ke




KoaudecTBO 9acoB

Ne Hara JIeKTPOHHBbIE NN (pPOBbIE
n/n Tema ypoka Bcero Kontpoapupie Tpakrueckue U3YYeHUs oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Haxoxnenrue HaubobI1ero 1 HaMMEHbIIETro
11 3HAYCHUsI HEIPEPHIBHOW (PYHKITMU Ha 1
OTpe3Ke
Haxoxaenre HanOoIbIIero 1 HANMEHBIIIETO
12 3HauUEHUs HEMPEPHIBHON PyHKIIUU HA 1
OTpe3Ke
[IpuMeHeHne npon3BOHON s
13 HAXO0X/ICHUS HAaWIY4YIlIEero peuieH s B 1
MPUKJIAHBIX 33/1a4ax
[Ipumenenue Mpou3BOIHON IS
14 HAaXO’KJICHUs HAWJIy4lIero PEIICHMs B 1
MPUKIIAIHBIX 33/1a4ax
[Ipumenenre npou3BOIHON IS
15 OIIpEEIIEHUSI CKOPOCTH U YCKOPEHUS 1
nporiecca, 3aIaHHOro GOpMyYIION WK
rpaduxom
[Ipumenenre npou3BOIHOM IS
16 OIIpEEIIEHUs] CKOPOCTH U YCKOPEHUS 1
mporiecca, 3aIaHHOro GopMyYIION WK
rpaduKkom
17 Kommnoszurus ¢pyHkImit
18 Komnozunus GpyHkmmit
19 Kommnoszurus ¢pyHkImit
20 ['eomeTpuyeckue 0Opa3bl ypaBHEHUN Ha 1

KOOPAMHATHOM IIOCKOCTH




KoaudecTBO 9acoB

Ne Hara JIeKTPOHHBbIE NN (pPOBbIE
n/n Tema ypoka Bcero Kontpoapupie Tpakrueckue U3YYeHUs oOpa3oBaTe/ibHbIE pecypchbl
padoTbI padoThbI
21 ['eomeTpuyeckre 0Opas3bl ypaBHEHUH Ha 1
KOOPJMHATHOM IJIOCKOCTH
99 KonTtponsHas padora: "Mccnenoanue 1 1
(GYHKIMH C TOMOIIBIO TPOU3BOIHON"
93 [TepBooOpa3Hasi, OCHOBHOE CBOWCTBO 1
epBOOOPA3HBIX
24 [TepBooOpa3Hblie 3n1eMeHTapHBIX QYHKIUH. 1
[IpaBuna HaXOXAEHUS IEPBOOOPAZHBIX
o5 [TepBoOOpa3HbIe 37IeMEHTAPHBIX (DYHKITUH. 1
[IpaBwmita HaX0XACHUS TEPBOOOPA3HBIX
26 Hurerpan. ['eomeTpuyeckuil CMbICTT 1
MHTETpaa
97 Brruucnenue onpenenéHHOro HHTErpaia mno 1
dbopmyne HeroroHa-Jleitbnuia
28 Boruncnenue onpeneaéHHOro HHTErpana mno 1
¢dopmyne Herorona-Jleitbuuia
29 [IpuMeHeHnne unTerpana sl HaXOXKIACHUS 1
TIoIIaied TIOCKuX Guryp
30 [IpuMeHeHnne unTerpana sl HaXOXKIACHUS 1
00BEMOB r€OMETPUIECKHIX TEI
31 [Ipumeps! pemennii AuddepeHnnaIbHbIX 1
ypaBHEHUH
32 [Tpumeps! perennit muddepeHraIbHbIX 1

YpaBHEHUU




KoaudecTBO 9acoB

Ne Hara JIeKTPOHHBbIE NN (pPOBbIE
Tema ypoka Kontpoabusbie IIpakTuyeckue
n/n Bcero U3YYeHUs oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Marematuueckoe MOACTUPOBAHNUE PEATTBHBIX
33 MIPOIIECCOB ¢ MOMOIIBIO AuddepeHIInaTbHBIX 1
ypaBHEHU I
34 KonTponbHas pabora: "[lepBoobpasnast u 1 1
uHrerpan"”
35 Tpuronomerpudeckue GyHKINHU, HX 1
CBOWCTBA U TpapuKu
36 Tpuronomerpuyeckue GyHKIUH, UX 1
CBOIiCcTBa U rpaduKu
37 Tpuronomerpudeckne GyHKINHU, HX 1
CBOICcTBa U rpaduKu
38 Tpuronomerpudeckne GyHKINU, HX 1
CBOICcTBa U rpaduKu
39 Tpuronomerpudeckue GyHKINHU, UX 1
CBOWCTBa U IrpaduKu
OT60p KOpHEHN TPUTOHOMETPUUECKHUX
40 YpaBHEHUH C TTIOMOIIHIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT60p KOpHEIN TPUTOHOMETPHUUECKHUX
41 YPaBHEHUH C TIOMOIIBIO 1
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHIX
42 YPaBHEHHUH C TIOMOIIIbIO 1

TPUTOHOMETPHUECKON OKPYKHOCTH




KoaudecTBO 9acoB

Ne Hara JIeKTPOHHBbIE NN (pPOBbIE
n/n Tema ypoka Bcero Kontpoapupie Tpakrueckue U3YYeHUs oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
OT60p KOpHEH TPUTOHOMETPUUECKHIX
43 ypaBHEHUH C TTIOMOIIBIO 1
TPUTOHOMETPHUECKON OKPYKHOCTH
44 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1
45 Pemienne TpuroHOMETpUYECKUX HEPABCHCTB 1
46 Pemienne TpUroHOMETPUYECKUX HEPABEHCTB 1
47 Pemienne TpuroHOMETpUYECKUX HEPABCHCTB 1
KontponbHas padota: "['paduku
48 TPUTOHOMETPHUECKUX (PYHKIIHA. 1 1
TpuronomeTrpuyeckue HepaBeHcTBa"
49 OCHOBHBIEC METO/IBI PEIICHUS 1
NOKa3aTeIbHBIX HEPAaBEHCTB
50 OCHOBHBIE METO/IbI peIlIeHUS 1
NOKa3aTeIbHBIX HEPAaBEHCTB
51 OCHOBHBIE METO/IbI peIlIeHUS 1
MOKa3aTeTbHBIX HEPABEHCTB
59 OCHOBHBIEC METO/IBI PETICHUS 1
MOKa3aTeIbHBIX HEPABEHCTB
53 OCHOBHBIE METO/IbI pEeIICHUS 1
norapu(pMUIECKIX HEPABEHCTB
54 OCHOBHBIE METO/IbI pEIICHUS 1
norapu(pMUUECKUX HEPABEHCTB
55 OcHOBHBIE METOIbI PELICHUS 1

Jorapu(pMUUECKUX HEPABEHCTB




KoaudecTBO 9acoB

Ne Hara JIeKTPOHHBbIE NN (pPOBbIE
n/n Tema ypoka Bcero Kontpoapupie Tpakrueckue U3YYeHUs oOpa3oBaTe/ibHbIE pecypchbl
padoTbI padoThbI
56 OcHOBHBIE METOIbI PELICHUS 1
jgorapu(pMUUECKUX HEPABEHCTB
57 OCHOBHBIE METO/IbI pELICHUS 1
HPpALMOHATLHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PELICHUS 1
HPpALMOHATIFHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI pELICHUS 1
UPpaALMOHATILHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI pELICHHUS 1
HPpALMOHATFHBIX HEPABEHCTB
61 I'padmuueckue MeToap! pemeHus 1
HUPPALMOHATBLHBIX YpaBHEHUN
62 I'padmuueckue MeTobI penieHus 1
MPPALMOHATIBHBIX YPaBHEHUN
63 I'paduueckue meToab! pemeHust 1
MOKa3aTeJIbHBIX YpaBHEHUM
64 I'paduueckue MeTobI peneHus 1
MOKa3aTeJIbHbIX HEPABEHCTB
65 I'paduueckue MeTobI pemeHus 1
norapu(pMHUECKUX YpaBHEHHMA
66 I'paduueckre MeToabI peIIeHHs 1
norapu(pMUIECKIX HEPABEHCTB
67 I'paduueckue MeTobl peneHus 1

Jorapu(pMHUUECKUX HEPABEHCTB




n/n

68

Tema ypoka

['padmyeckue MeToAbl peleHUs
MOKa3aTeNIbHbBIX U JIOrapu(OMUYECKUX
ypaBHEHU I

KoaudecTBO 9acoB

KoHnTpoJibHbIE
Bcero
padoThI

IIpakTuyeckue
padoThI

Jlara
U3ydeHust

JIeKTPOHHBbIE NN (pPOBbIE
o0pa3oBaTejbHbIE pecypchl

69

I'paduueckue MeTo b1 penIeHUs
IOKa3aTeIbHbIX U JIOrapu(PMUIECKUX
YpaBHEHUU

70

I'paduueckue MeTo b1 penIeHUs
MIOKa3aTeIbHBIX U JIOTapU(MUIECKUX
HEPaBEHCTB

71

72

73

I'paduueckue metoab! pemeHus
MOKa3aTeNbHbBIX U JTOrapu(PMUUECKUX
HEPABEHCTB

KonTtponbHas padota: "MppanuoHanbHele,
noKa3aresbHbIe U Jorapudmudeckue
HepaBeHcTBa"

KowmmnekcHeie uncna. AnreOpanueckas u

TpUrOHOMeTpHUUecKast pOpMBbI 3arucu
KOMIUIEKCHOTO YHCJIa

74

KowmmnekcHeie uncna. AnreOpanueckas u
TpUTrOHOMETpHUecKas (HOpMbI 3aITUCH
KOMILJIEKCHOT'O YHCIIa

75

76

ApudmeTrnueckue oneparuu c
KOMILIEKCHBIMHU YUCIIAMH
Apudmernueckue onepanum ¢
KOMILJICKCHBIMHU YUCIIAMH




KoaudecTBO 9acoB

Ne Hara JIeKTPOHHBbIE NN (pPOBbIE
n/n Tema ypoka Bcero Kontpoapupie Tpakrueckue U3YYeHUs oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
77 N3006paxeHne KOMIJIEKCHBIX YHCET Ha 1
KOOPJMHATHOM IJIOCKOCTH
78 N306paskeHne KOMIUIEKCHBIX YHCEI Ha 1
KOOPAMHATHOM IIOCKOCTH
79 ®opmyna Myaspa. KopHu N-oii ctenenu u3 1
KOMIUIEKCHOTO YHClIa
80 ®opmyna Myaspa. KopHu N-oii ctenenu u3 1
KOMIUIEKCHOTO YHClIa
[IpumeHeHne KOMIUIEKCHBIX YHCEI JUIs
81 pemeHust pU3MIECKUX U TEOMETPUICCKUAX 1
3a1a4y
KonTponbnas pabora: "KommnekcHbie
82 | 1 1
yucna
83 Harypanbnble u nensie yucna
84 Harypanbnbie u nenbie yncina 1
85 [IpuMeHeHne nprU3HAKOB JENMMOCTH LIEbIX 1
qrcen
86 [IpumeHeHne MpU3HAKOB AETUMOCTH ENIBIX 1
qrcen
87 [IpumeHeHne MpU3HAKOB AETUMOCTH LENbIX 1
gucen: HOJl m HOK
88 [IpuMeHeHne nprU3HaKOB JEIUMOCTH LIEbIX 1
gucen: HOJl u HOK
89 [TprMeHeHne TPU3HAKOB AETMMOCTH IIEJIbIX 1

YUCCII: OCTAaTKH 110 MOOYIIIO




KoaudecTBO 9acoB

Ne Hara JIeKTPOHHBbIE NN (pPOBbIE
n/n Tema ypoka Bcero Kontpoapupie Tpakrueckue U3YYeHUs oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
90 [TprMeHeHne TPU3HAKOB IETMMOCTH IIEJIbIX 1
YHCell: OCTaTKU [0 MOIYJIIO
[IpumeHeHre MPU3HAKOB AETUMOCTH IIENTBIX
91 YuCell: ATOpUTM EBKIIMIA AT pereHus 1
3a/1a4 B LIETIBIX YMCIaX
92 Kontponbnas padota: "Teopust menbix 1 1
yucen"
CucreMa 1 COBOKYMHOCTh ypaBHEHUH.
93 PaBHOCHMIIBHBIC CHCTEMBI M CUCTEMBbI- 1
CJIEJICTBUS
CucreMa 1 COBOKYITHOCTh ypaBHEHUH.
94 PaBHOCHIIBHBIE CHCTEMBI M CUCTEMBI- 1
CIIENICTBUS
95 OCHOBHBIE METOJIBI PEIICHUS CUCTEM U 1
COBOKYITHOCTEW pallOHAIbHBIX YPAaBHEHUIN
OCHOBHBIE METOJIBI PEIIEHUSI CUCTEM U
96 COBOKYITHOCTEH MppalMOHATBHBIX 1
ypaBHEHUH
97 OCHOBHBIE METOJIBI PEIIEHUSI CUCTEM U 1
COBOKYITHOCTEH MOKA3aTENbHBIX YPaBHEHUN
08 OCHOBHBIE METOIBI PEIICHUS CUCTEM U 1
COBOKYITHOCTEH TTOKa3aTeIbHBIX YPABHCHHIA
OCHOBHBIE METOJIBI PEIICHUSI CUCTEM U
99 COBOKYITHOCTEH JIOTapu(PMUIECKUX 1

ypaBHEHUH




n/n

100

Tema ypoka

OcCHOBHBIE METOJIbI PELICHUSI CUCTEM U
COBOKYITHOCTEH JorapupMuueckux
ypaBHEHU I

KoaudecTBO 9acoB

KoHnTpoJibHbIE

Bcero
padoThI

IIpakTuyeckue
padoThI

Jlara
U3ydeHust

JIeKTPOHHBbIE NN (pPOBbIE
o0pa3oBaTejbHbIE pecypchl

101

[IpuMeHeHne cuCTEM K PEIEHUIO
MaTeMaTUYECKUX 3a7a4 U 3a7a4 u3
pas3InYHbIX 001acTe HAYKU U peallbHOM
YKU3HU, MHTEPIIPETaLus I0Jy4YEHHBIX
pE3yJIbTaTOB

102

[IprMeHeHne cuCTeM K PELICHUIO
MaTeMaTUYECKUX 3a7a4 U 3a7a4 u3
pa3INYHbIX 00J1acTe HAYKU U peaslbHOM
JKU3HH, UHTEPIIpETaLs ITOJy4YECHHBIX
pe3ynbTaTOB

103

104

[IpumeHeHne HepaBeHCTB K PELICHUIO
MaTEMaTUUYECKUX 3a7a4 U 3a7a4 u3
pa3IMYHbIX 00J1acTe HAYKU U peaslbHOM
YKU3HU, UHTEpPIIPETaLus OJTy4YEHHBIX
pE3yJIbTaTOB

Kontponbnas padota: "Cucremsr
parroHaTbHBIX, UPPAIMOHATBEHBIX
MOKa3aTeIbHbBIX U JIOTapu(MUIECKUX
ypaBHeHHH"

105
106

PanmonaneHbIE ypaBHEHHS C TapaMeTpaMu

PannonanbHble HEpaBEHCTBA C TapaMeTpaMu

107

PanmonanpHble CUCTEMBI C TApaMeTpaMu




KoaudecTBO 9acoB

Ne Hara JIeKTPOHHBbIE NN (pPOBbIE
n/n Tema ypoka Bcero Kontpoapupie Tpakrueckue U3YYeHUs oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
108 HppanmonansHble ypaBHEHUS, HEPABEHCTBA 1
C mapameTpaMu
109 HppanmoHallbHbIE CHCTEMBI ¢ TapaMeTpaMu 1
110 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA C 1
napaMeTpamu
111 [Toka3aTenbHbIE CUCTEMBI C TAPAMETPAMU 1
112 Jlorapudmuueckue ypaBHEHUs, HEPAaBEHCTBA 1
C mapaMmeTpaMu
113 JlorapudmMudeckne CUCTEMBI ¢ TTapaMeTpamMu 1
114 TpuronomeTpuieckue ypaBHEHHUS C 1
napameTpamMu
115 TpuroHomeTpuuecKkue HEPaBEHCTBA C 1
napameTpamu
116 TpUroHoMeTpUUECKHE CUCTEMBI C 1
napameTpamu
IToctpoenue u uccnegoBaHue
117 MaTEeMaTUYECKUX MOJIEJICH peaTbHBIX 1
CUTYaIIMi C TOMOIIBIO YPAaBHEHUH C
napameTpamu
IToctpoenue u ucciegoBaHue
118 MaTEeMaTUYECKUX MOJIEJICH peaTbHBIX 1
CUTYAIIMH C TTOMOIIBI0 CUCTEM YPaBHEHUN C
napameTpamu
119 [Toctpoenue u uccnenoBaHue 1

MaTEMAaTHYCCKUX MOI[CJ'ICﬁ PCaIbHBIX




KoaudecTBO 9acoB

Ne Hara JIeKTPOHHBbIE NN (pPOBbIE
Tema ypoka Kontpoabusbie IIpakTuyeckue
n/n Bcero U3YYeHUs oOpa3oBaTe/ibHbIE pecypchbl
padoTbI padoThbI
CUTYalUi C MOMOIIBIO CUCTEM YPaBHEHHI ¢
napaMeTpamu
120 KonTponsHas padora: "3amgauu ¢ 1 1
napamerpamu”
121 [ToBTOpeHnue, 060061IeHNE, cUCTeMaTH3aIUs 1
3HaHui: "YpaBHeHus"
122 [ToBTOpenue, 060061IeHNE, cUCTEeMaTH3aIUs 1
3HaHui: "YpaBHeHus"
123 [ToBTrOpenue, o600IICHNE, CHCTEMATH3AIUS 1
3HaHuii: "YpaBHeHus. Cucrembl ypaBHeHUN"
124 [ToBTOpenue, 060061IeHNe, cUCTeMaTH3aIUs 1
3HaHuii: "HepaBencrtna"
125 [ToBTOpenue, 060061IeHNe, cUCTeMaTH3aIUs 1
3HaHui: "HepaBencrsa"
126 [ToBTOpeHue, 0600IIEHNE, CUCTEMATHU3AIIHS 1
3HaHuii: "HepaBencrtna"
127 [ToBTOpenue, 06001eHNe, cUCTEeMaTH3aIUs 1
3HaHui: "[IponsBoanas u €€ npuMeHeHue"
128 [ToBTOpenue, 06001eHNe, cUCTeMaTH3aIUs 1
3HaHui: "l[IponsBoanas u e€ npuMeHeHue"
129 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIIHS 1
3HaHui: "[IponsBonHas u e€ npumeHeHue"
130 [ToBTOpeHue, 06001IeHNE, CUCTEMAaTH3AIUS 1

3HaHui: "MHTerpan u ero npumeHenue"




KoaudecTBO 9acoB

Ne Hara JIeKTPOHHBbIE NN (pPOBbIE
n/n Tema ypoka Bcero Kontpoapupie Tpakrueckue U3YYeHUs oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
131 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AL 1
3HaHui: "OyHKIMN"
132 [ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3AIUS 1
3HaHui: "Oynkiun"
133 [ToBTOpeHnue, 060061IeHNE, cUCTeMaTH3aIUs 1
3HaHui: "Oynkiun"
134 Hroropas koHTpoOJbHAs paboTa
135 Hroroas xouTpoapHas pabora
136 HOBTOPGHHG, 00o011eHne, cucTeMaTu3aIus 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I1O 136 10 0

I[TPOT'PAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1
1.1
1.2
1.3

14

1.5

2.1

2.2

2.3

2.4

2.5

3.1

3.2

3.3
3.4

3.5

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOM NPOrPaMMBbl CpelHero 001ero o0pazoBaHus

Yucia ¥ BBIYUCIICHUS

OnepupoBaTh MNOHATUSMU: PAllMOHAIBHOE U JAEUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAs U I€CATHUYHAs! IpOOb, IPOLICHTHI

BemonHATe  apudmMeTHdeckue Oomepaluu ¢ PAalUOHAIBHBIMA U
JNEHUCTBUTEIbHBIMY YU CIIaAMU

BbimonHATe  OpuOMMKEHHBIE  BBIYMCICHMS, MCIOJIB3YS  MpaBUIIa
OKpYIJICHUS, J1e]aTh IPUKUIKY U OLICHKY PE3yJIbTaTa BHIYUCICHUN
OnepupoBarh NOHATUAMU: CTENIEHB C LIEJBIM I10Ka3aTeaeM, CTaHAapTHAs
¢dopma 3anmucH NEHCTBUTENBHOTO YHCIIA, KOPEHb HATYPaJbHON CTETICHHU;
HCIOJIb30BATh MOAXOAILYI0 (OPMY 3alHMCH ACUCTBUTEIbHBIX YMCEN IS
pelIeHNs IPaKTUYECKUX 3a]]a4 U IPEICTaBICHUS JaHHBIX

OnepupoBaTh NOHATUSMH: CUHYC, KOCUHYC U TaHIE€HC IPOU3BOJIBHOIO
yIJla; MCIOJIb30BaTh 3alllCh IIPOM3BOJIBHOIO yIyIa uepe3 oOpaTHbIE
TPUTOHOMETpUYECKHE (PYHKIIUU

VYpaBHEHHUsI U HEpABEHCTBA

OnepupoBarh NOHATUAMU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO, LIENOE,
palMOHAIBHOE, UPPaALMOHATIBHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YPABHEHHE

BoinmonHATe mpeoOpa3oBaHus TPUTOHOMETPUYECKUX BBIPAKEHUH U
pelaTbs TPHrOHOMETPUUYECKUE YPABHEHUS

BoinonHATE IpeoOpa3oBaHus LEIbIX, PAlMOHAIBHBIX U HPPAaLMOHATIBHBIX
BBIDOKEHUI M pEIIaTh OCHOBHBIE THIIBI LEJIBIX, PAlUOHAIBHBIX U
HpPpalMOHATIbHBIX YpaBHEHUI U HEPABEHCTB

[IpuMeHsTh ypaBHEHHS W HEPABEHCTBA JJISl PEILEHUS MaTeMaTHYeCKHX
3aJa4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HAyKu M peabHON KU3HU
MonenpoBaTh peajbHbIE CUTYallUM Ha sI3bIKE ainreOpbl, COCTaBIATH
BBIPAKEHUS, YPABHEHHUs, HEPABEHCTBA 10 YCIIOBHIO 33J1a4M, UCCIEA0BATh
MIOCTPOEHHBIE MOJIENH C MCIIOJIb30BaHUEM alIapara anreopbl

OyHKIUH U TpapUKH

OnepupoBaTh MOHATHAMM: (PYHKIHSA, CHOCOOBI 3adaHus (yHKIUH,
o0acTh OmpeleNeHuss U MHOXECTBO 3HaueHW (yHKIMH, Tpapux
(GbyHKIMH, B3aUMHO 0OpaTHbIE (QYHKITUI

OnepupoBaTh HOHATHUSAMM: YETHOCTH M HEUETHOCTh (YHKIMH, HYIU
(GYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA

Hcnonb3oBathk rpapuky GyHKIMHA U1 peleHns ypaBHEHUH

Crpouts u uuTaTh TrpauKu JHUHEHHOW (YHKIUHU, KBaJAPATHUHOMN
(GyHKINHU, CTENeHHON (PYHKIMHM C IIeTBIM MOKa3aTeneM

Hcnonb3oBarte rpapukd (QYHKIUH JUIsI MCCIENOBAaHUS TNPOLIECCOB U
3aBUCHUMOCTE NpU pEelIeHUU 33/ay U3 JPYIuX y4eOHBIX MPEIMETOB U



Kon
NpoBepPsIeMOro
pe3yjabTara

4.1

4.2

4.3
4.4

5.1
5.2

5.3

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON NPOTrPaMMBbI CpeHero o0mero 00pa3oBaHus

peanbHOM  JKM3HHU, BBIpaXaTh (OpPMyJaMH  3aBUCHMOCTH  MEXITY
BEJMYUHAMU

Hauana maremaTrnueckoro anajimsa

OnepupoBaTh MOHATUSAMU: IOCIEIOBATENLHOCTb, apupMeTHUYecKas u
reoMeTpHUYECcKast IPOrpecCuu

OnepupoBarh NOHATUAMU: OECKOHEYHO YOBIBAIOIIAs TeOMeTpuYecKast
mporpeccusi, cymMmMa OECKOHEYHO YOBIBAIOMIEH TIeOMETPUYECKOMH
MIPOrpeccuu

3a/maBarh MOCIEAOBATEIHLHOCTH PA3IMYHBIMU CIIOCOOAMHU

Hcnonb30Barh CBOMCTBA MOCIEAOBATEIBHOCTE WM IMPOrPECCUN VIS
pelIeHUs pealibHbIX 3aa4 MPUKIAJIHOTO XapaKTepa

MHoXxecTBa U JIOTUKA

OnepupoBarh MOHATUSAMHI: MHOXECTBO, OTIEpPAIH HAJl MHOXKECTBAMH
Hcmonb3oBarts TCOpGTHKO-MHO)KGCTBGHHLIfI amnrmapar ajid OIIMCaHHuA
peaNIbHBIX MPOIIECCOB U SBJICHUM, PU PEIICHUH 3a/1a4 U3 APYTUX yU4EOHBIX
IIPEAMETOB

OnepupoBaTh  MHOHATUSMHU:  OMNpENEICHHE, TeopeMa,  CIENCTBUE,
JTOKA3aTeIbCTBO



11 KIIACC

Kon
NpoBepPsIEMOro
pe3yJbTara

1
1.1

1.2
13
2
2.1

2.2

2.3
2.4

2.5

2.6

3.1

3.2

3.3

3.4

4.1

4.2

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/ibHOI MPOrpaMMBbI Cpe/IHero 001ero 00pa3oBaHus

Yucna v BBIYUCICHUS

OnepupoBaTh NOHATHUAMHU: HATYPAIBHOE, LIEJIOE YUCIIO; HCIOJIb30BaTh
IIPU3HAKK JIEJIMMOCTH LENbIX YMCEJ, PA3JIOKEHHWE UHUCIIa Ha IPOCThIE
MHOKHTENH JUIsl PELICHUs 33134

OnepupoBarh MOHATHEM: CTEIIEHD C PALlMOHAIBHBIM [10KA3aTEIEM
OnepupoBaTh NOHATUAMMU: JOrapu(pM UKcia, AeCATUUYHbIE U HaTypajbHbIe
J0rapuQmol

YpaBHEHMSI U HEPABEHCTBA

[IpumensTh cBoiicTBa cTeneHu g MNpeoOpa3oBaHUsl BBIPAKEHUI,
OIlIEpUPOBATh IOHATUSAMU: I10KA3aTEJIBHOE YpPaBHEHUE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI I0KA3aTEIbHBIX YPABHEHUH U HEPABEHCTB
BeimonHATe 1peoOpa3oBaHusl BBIPAKECHUH, COICPKALIMX JIOTapU(pMBL;
OIIEpPUPOBATH MOHATUAMU: JOrapU(PMHUUECKOE YpaBHEHHE U HEPABEHCTBO;
peaTh OCHOBHBIE THITBI JIOTApU(PMHUUECKUX YPAaBHEHUI U HEPABEHCTB
HaxonuTs perieHns NpocTeNIuX TPUTOHOMETPUYECKMX HEPABEHCTB
OnepupoBarh NOHATHAMH: CUCTEMA JIMHEWHBIX YPAaBHEHUH U €€ pelleHue;
HCIOJIb30BAaTh  CUCTEMY JIMHEWHBIX  YpaBHEHHH JUId  pEIICHUs
MIPaKTUYECKUX 3aj1a4

Haxomute  pemieHuss NpoCTEHIIMX CHUCTEM M COBOKYIHOCTEH
paloOHaIbHBIX YPABHEHUM U HEPABEHCTB

MogenupoBaTh peajibHble CUTyallUd Ha S3bIKe ajareOphl, COCTaBIAThH
BBIPAKEHUS, YPaBHEHUsI, HEPABEHCTBA U CHUCTEMBI 0 YCIOBHUIO 3aJayu,
HCCIIeI0BaTh OCTPOSHHbIE MOJEIH C UCIIOIb30BAHUEM alapara ajareopsl
OyHKIMH U TpaduKu

OnepupoBaTh MOHATUAMHU: MepuoanYeckas (QyHKIUS, NPOMEKYTKH
MOHOTOHHOCTH (YHKIIMH, TOUKH 3KCTpeMyMma (pyHKUIMHU, HauOoJblIee U
HauMEeHblIee 3HaueHUs! QYHKIIMU Ha IPOMEXKYTKE; MCI0JIb30BaTh UX IS
HCCIEeT0BaHMs (PYHKIIMH, 3aJaHHON rpaduxkom

OnepupoBarh NOHIATUSIMHU: TpadUKH TOKa3aTEIbHOM, JorapupMuyeckon u
TPUTOHOMETpUYECKUX (DYHKIMI; u300pakaTb MX Ha KOOPAMHATHOU
IJIOCKOCTH M UCIIOJIb30BATH IS PEIICHUs] ypaBHEHUIN 1 HEPaBEHCTB
N300paxkaTh Ha KOOPAMHATHOM IUIOCKOCTH TIpadUKH JTHUHEHHBIX
YpaBHEHMH W HUCHONB30BaTh UX [UIsl PELIEHHUS CUCTEMbl JHMHEHHBIX
yYpaBHEHUH

Ucnons3zoBark Tpadhuku (YHKOWN I UCCIENOBAHUS TIPOILECCOB H
3aBUCUMOCTEH 13 JPYruX y4yeOHBIX TUCIHUILIHNH

Hagana maTemMaTnyeckoro ananmsa

OnepupoBaTh TOHATUAMHU: HeNpepbiBHAas (QYHKIUS, [POU3BOAHAS
(GyHKIUHY; MCMOJb30BaTh TIE€OMETPUYECKHM U (U3HUECKUH CMBICTT
IIPOU3BOIHOM JUIsl PEIIECHUS 3a1a4

Haxomuth  npoM3BOAHBIE  AJIEMEHTApHBIX  (YHKIMM,  BBIYUCIATH
MIPOU3BO/IHBIE CYMMBI, IIPOU3BEICHHS, YACTHOTO (DYHKLIUI



Kon
NpoBepPsIeMOro
pe3yjabTara

4.3
4.4
4.5
4.6

4.7

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON NPOTrPaMMBbI CpeHero o0mero 00pa3oBaHus

Hcnonp30BaTh  MPOM3BOAHYIO ISl HCCiIeNOBaHUS  (QYyHKIMHM  Ha
MOHOTOHHOCTb U 3KCTPEMYMBI, IIPUMEHATH PE3YyJIbTaThl UCCIEIOBAHUS K
MOCTPOSHHIO TPpahuKOB

Hcnonp30BaTh MPOU3BOAHYIO AJI HAXOXKICHHS HAWIIYUIIETO PELICHHS B
IIPUKJIAJHBIX, B TOM YHUCJIE COLUAIBHO-I)KOHOMUYECKHX, 3a1a4ax
OmnepupoBaTh NOHATHSAMM: HEpBOOOpa3Has M MHTErpajl; MOHUMATh
TeOMETPUYCCKUH B (PU3UUYECKHI CMBICI HHTETpaja

Haxomaute mnepBooOpa3Hble 3/€MEHTApHBIX  (YHKLUMH, BBIYUCIATH
uHTerpai no gopmyne Herotona — Jleitbnumna

Pemarts npuknanHele 3a1a4y, B TOM YUCJIE COLMATIBbHO-3KOHOMHUYECKOTO U
¢bu3HUecKOro xapakTepa, CpeICTBAMU MaTEMAaTUYECKOTO aHATIM3a



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA
1 Yucna v BBIYMCIECHUS
11 Panuonanenele  uucna. OOBIKHOBEHHbIE M JECSTUYHbIE JPOOM, IPOLEHTHI,
OECKOHEUHBIE  TEpUOJMYECKHEe  JIpodu.  ApudMeTHuecKkue  omepamuu ¢
paLMOHATIBHBIMU YUCIIAMH, IIPe0Opa30BaHUsl YMCIIOBBIX BbIpaXkeHUH. [IpumeHeHune
npoOeil M MPOLIEHTOB JUIsl PElICHUs] NMPUKIAJHBIX 3a7ad U3 Pa3InYHbIX OTpaciei
3HAHUW U peaJbHOU KU3HU
1.2 JenictBuTenpHble  uyMcia.  PanyoHanbHbIE W UPPALMOHAIBHBIE  YHCIIA.
Apudmerndeckue omnepanuuu ¢ JeMcTBUTENbHBIMU uHciaamu. [lpuGnmxénnble
BBIUMCJICHMS], [IPaBUJIa OKPYTJICHUS, IPUKHJIKA U OLIEHKA pe3yJIbTaTa BIUYMCICHUN
1.3  Crenenp c uenbiM nokasarteneMm. CrangapTHas (opMma 3amucu ACHCTBUTEIBHOIO
yrcna. Vcnonp3oBanne moaxosmend (GopMbl 3alUCH JIEHCTBUTENBHBIX YUCEN IS
pELIEeHUs IPAKTUYECKUX 3a1a4 U MPEICTABICHUS JAHHbIX
1.4  Apudmerndeckuii KOpeHb HaTypalbHOW cTereHu. [leiicTBUs ¢ apuMETHISCKUMU
KOPHSIMHM HaTypaJlbHON CTEIICHH
15 CuHyc, KOCMHYC W TaHT€HC YHCJIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHUHYC,
apKTaHI€HC YHUCIOBOIO apryMeHTa
2 VYpaBHEeHUs U HEPABEHCTBA
2.1 TosxmecTBa U TOXIECTBEHHBIC MPEOOpa30BaHUS
2.2 [TpeoOpa3oBanue TPUTOHOMETPUYECKHUX BBIPAKCHUM. OcHoBHbIE
TPUTOHOMETpHUECKHUE (HOPMYJIIbI
2.3  VYpaBHeHHEe, KOpeHb YypaBHEHHUs. HepaBeHCTBO, pelieHHe HepaBeHCTBa. Mertoa
UHTEPBAJIOB
2.4  PemeHue 1eNbIX U JpOOHO-pAllMOHATIBHBIX YPAaBHEHUI U HEPABEHCTB
2.5 Pemenne nppaninOHAIBHBIX YPaBHEHU U HEPABEHCTB
2.6  PemeHue TpPUrOHOMETPUYECKUX YPaBHEHUI
2.7 [IpumeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTEMaTHUECKUX 3a/1ad U 3a]a4
U3 PA3IUYHBIX 00J1aCTel HAYKU M peabHON KU3HU
3 OyHKIMH U TpaduKu
3.1 @yukuus, cnocodsl 3amganus ¢yHkuuu. I'padux Qynkumu. B3aumHo oOparHble
byHKIIIN
3.2  OOnacte ompeneneHuss W MHOXeCTBO 3HaueHWH ¢yHkmmu. Hymm  QyHknwm.
[TpomexyTKH 3HaKONOCTOSHCTBA. YETHBIE U HEUETHBIE PYHKIIUU
3.3 Crenennas GyHKIUS ¢ HATYpaJbHBIM H IIEJIBIM TOKa3zareseM. E€ cBoiicTBa u rpaduk.
CoiicTBa u rpaduk KopHs N-0ii cTeneHu
3.4  TpuroHomerpudyeckass OKPY>KHOCTb, ONpEICICHNE TPUTOHOMETPHUYECKUX (DYHKITHIA
YKCIIOBOTO apryMeHTa
4 Havana maremaTnieckoro aHanusa
4.1 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHMs  IOCIEIOBaTEIbHOCTEH. MOHOTOHHBIE
MOCIIE0BATEIbHOCTH
4.2 Apudmernueckass U TeoMeTpUyecKas Mporpeccu. beckoHeuHo yObIBaromias

TCOMETPHUICCKAsA MNPOrpeCCus. CYMMa OCCKOHEYHO YGLIBaIOHle/'I FeOMeTquCCKOﬁ



Kon

5.1

5.2

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
nporpeccuu. PopmMmyna CIOXKHBIX HPOLEHTOB. Vcmonap30BaHUE MPOTPecCUM JUIst
pELICHUS peANIbHBIX 3a7a4 IPUKIIAJHOTO XapaKTepa
MHoxecTBa U JIOTUKA
MHOXeCcTBO, oOIepaluyu HaJl MHOKecTBaMH. Jlumarpammbl Oinepa — Benna.
[IpuMeHeHre TEOpPEeTHUKO-MHOKECTBEHHOTO ammapara i ONUCAHUSA peabHBIX
MIPOLIECCOB U SIBJICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTHX YUeOHBIX MPEIMETOB
Onpenenenue, Teopema, CieICTBUE, 10Ka3aTEIbCTBO
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3.1
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4.4
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IIpoBepsieMblii 3J1eMEHT COAEP/KAHUA
Hucna 1 BBIYUCICHUS
Hatypanbnble u nensie uncina. [Ipu3Haky 1enMMOCTH LEIBbIX YHACE
Crenens ¢ pallMOHAIBHBIM MOKa3aTeraeM. CBONWCTBA CTEIIEHU
Jlorapudm umcna. JlecaTuuHble U HATypaJIbHbIE JTOrapHUPpMbI
YpaBHEHHUs U HEPABEHCTBA
IIpeoOpa3oBaHue BBIPAXKEHUH, COACPIKALIMX JIOTapU(HMBI
IIpeoOpa3oBaHue BbIpaXEHUH, COAECPIKAIIUX CTENEHH C PAl[MOHAIBHBIM
[I0Ka3aTesemM
IIpumepbl TPUTOHOMETPUYECKUX HEPABEHCTB
IlokasaTenbHble ypaBHEHUS U HEPABEHCTBA
Jlorapudmuueckue ypaBHEHHs 1 HEpaBEHCTBA
CucreMbl JMHEWHBIX ypaBHeHUU. PelieHue mNpuKIagHbIX 3a7ad C IOMOLIBIO
CUCTEMBI JINHEHHBIX YpaBHEHUN
CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUI U HEPABEHCTB
[IpuMeHeHHEe ypaBHEHHH, CHCTEM M HEPABEHCTB K DPEIICHUI0 MaTeMaTHYECKHX
3aJa4 M 3a/1a4 U3 Pa3IM4YHbIX 00JIacTel HAyKU M peabHOU KU3HU
OyHKIMH U TpapuKH
Oynkuus. Ilepuoanueckue QyHkuuu. I[IpomMeKyTkKM MOHOTOHHOCTH (DYHKIMH.
MaxkcumymMbl 1 MHHUMYMBI QyHKIuu. HawmOosnpinee W HauMeHbIee 3HAYCHHE
(GYHKLIMU Ha IPOMEXYTKE
Tpuronomerpuieckne GyHKINHU, UX CBOMCTBA U rpaduku
IToka3zarenbHas u orapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKH
Hcnonb3oBanue rpadukoB (pyHKIIHIA TSl peNICHHS yPAaBHEHUH U JIMHCWHBIX CHCTEM
Hcnonb3oBanue rpadukoB (QYHKUUH Ui MCCIEAOBaHMS  MPOLECCOB U
3aBUCHMOCTEH, KOTOpblE€ BO3HUKAIOT NPHU PEHIEHUH 3aJad U3 JPYTUX y4eOHBIX
IIPEAMETOB U peaIbHOM JKU3HU
Havana maTremaTnyeckoro aHanusa
HenpepriBable GyHKIIMU. MeTo1 HHTEPBAIOB JJIs1 pELICHHS] HEPAaBEHCTB
ITpousBonnas ¢pynkuuu. ['eomerprueckuii 1 GuU3NIECKUi CMBICI TPOU3BOIHOM
[IponsBonHble 3eMEHTapHBIX (PyHKUMNA. DOpMyIbl HAXOXKJIEHUS MPOU3BOIHON
CYMMBI, IPOU3BENIEHUS U YaCTHOTO (hYHKLIUI
[IpumeHeHne NPOM3BOAHOM K HCCIENOBaHUIO (PYHKIHMH Ha MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxxaeHne HaubobIero 1 HauMEHbIIEro 3HaueHus (PyHKIMM Ha
OTpe3Ke
IIpuMeHeHre TPOU3BOAHOM IJI HAX0XKACHUS HAUITy4dIIero peLEeHuUs B IPUKIIAIHBIX
3ajjayax, s OINpeAesieHUuss CKOPOCTH Ipoliecca, 3aJaHHOro (opMysnod win
rpaduKom
ITepBooOpaznas. Tabmuiia nepBooOpa3HBIX
WuTerpan, ero reomeTpudeckuii 1 pu3nyecKkuil cMbICI. Beiuncienue naTerpaiia mno
¢dbopmyne Hetotona — JleitOHura



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

Kon
NpoBePsSIeMOro
TpeOoOBaHUS

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

Bnanenue MeronamMu J0Ka3aTeNbCTB, AITOPUTMaMHU pELIEHUS 3ajady;
yMeHue GopMyIMpoBaTh U OMNEPUPOBATh IMOHATUSAMHU: ONpEAEICHHUE,
aKCUOMa, TeOpeMa, CIIEACTBUE, CBOICTBO, IpPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHATh UX; YMEHUE (POpPMYIUpOBaATH
0o0paTHOE M IPOTUBOMNOJIOKHOE YTBEP)KIACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BATH METOJ MaTeMaTUYeCKOW WHAYKIHH;
IIPOBOAMTH JIOKA3aTEJIbHBIE pACCYXKACHHMsS TIpU pEUIeHUH 3ajad,
OLICHUBATh  JIOTMYECKYK IPAaBUIBHOCTb  PACCYXKIEHHH; yMEHHE
ONEpUPOBATH MOHATHSIMH: MHOKECTBO, IMOIMHOXECTBO, ONEpPAllMU Haj
MHOXECTBaMH; yMEHHUE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmnapar JJis ONMCAHUS PeaJIbHBIX MTPOLIECCOB U SBJICHUH U PU PELICHUU
3ajjay, B TOM 4YHCIIEé M3 JpPYruxX Yy4eOHBIX IPEeIMETOB; YyMEHHE
ONepupoOBaTh NOHATUIMU: Ipad, CBA3HBIN Tpad, 1epeBo, UK, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaTh M OINHUCHIBATh Tpadbl pasIUYHBIMU

crocobamu; UCIIONIb30BaTh rpadbl MpU PelIeHUH 3aa4

YMeHue onepupoBaTh MOHSTUSMM: HATYpalbHOE YHCIIO, LIEJI0€ YHUCIIO,
CTENEHb C LEIBIM I10Ka3aTeNIeM, KOPEHb HAaTYypaJIbHOM CTENEHH, CTEIIEHb
C palMOHANbHBIM  [IOKa3aTeleM, CTeNeHb C  JeHCTBUTEIbHBIM
mokaszarejaeM, JiorapugMm ymcia, CHHYC, KOCHHYC U  TaHIE€HC
IIPOM3BOJIBHOTO YHUCIA, OCTATOK II0 MOJYJO, PalMOHAJIbHOE YHCIIO,
UppAllMOHATIBHOE  YHUCJIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
pallMOHAIbHBIX, JEHCTBUTENBHBIX YHCEI; YMEHHE HCIIOJIb30BaTh
MPU3HAKU JEIUMOCTH, HAUMEHBIIUN OOUIMI NeIuTeNh U HauMeHbIIIee
o01iee kpaTHOe, anroput™M EBKIIMAa npH peleHny 3aaay; 3HaKOMCTBO C
pPa3IMYHBIMM  TO3ULIMOHHBIMH  CHUCTEMAaMH  CYHCIIEHUS; YMEHHE
BBINOJIHATh BBIYMCIICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUU CO
CTeNeHs MU U JorapudmMamu, npeoOpa3zoBaHHs IPOOHO-pAlMOHATBHBIX

BBIpa)KeHHfI; YMCHHE OICPpHUPOBATH MNMOHATUAMHU: TOCICAOBATCIIbHOCTD,




Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

apudMeTHIecKasi Iporpeccusi, reOMeTpUuUIEcKasi Iporpeccusi, 0ECKOHEYHO
yObIBaroIiasi  reoMETpUYecKas  MpOTpPeccusi; yMEHUE  3aJ]1aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TTIOMOIIBIO PEeKYPPEHTHBIX (hopMYyIT;
YMEHHUE OINEpUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, COMPSKEHHBIE
KOMILIEKCHBIC YHCIIa, MOYJIb U apI'yMEHT KOMILIEKCHOTO 4HCIia, (oopMa
3aMUCH KOMIUJIEKCHBIX 4ucell (TeoMeTpudecKkas, TPUTOHOMETpUYeCcKas U
anreOpanyveckas); yMeTb IPOHM3BOIUTH apHU(PMETHUYCCKUE IEHCTBHS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHI  HCIOJIB30BAHUA
KOMIUIEKCHBIX YMCEN; ONEPUPOBATh MOHATUAMU: MaTtpuma 2xX2 m 3x3,

ONpeCaAC/IMTCIIb MATPHUILIbI, I‘GOMeTpI/I‘IeCKI/If/'I CMBICJI OTTPCACIINTECIIA

YMmenune OIICpHUPOBATH INOHATUAMHU: pPAOVOHAIBHBIC, WPpalWMOHAJILHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCEPABCHCTBA, HNX CUCTEMbI, YMCHHC OIICPHUPOBATH
HOHATHUAMU:. TOXICCTBO, TOXIACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHHEC,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/Iﬁ U HCPABCHCTB, PAaBHOCUJIIBHOCTbH
ypaBHeHHﬁ, HEpaBCHCTB W CUCTECM, YMCHHC PpCUIATb YpPABHCHU,
HCPAaBCHCTBA M CHUCTCMbI C IIOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; pemaTtb
YpaBHCHHA, HCEPAaBCHCTBA MW CHCTCMbI C IapaMCTPOM; IMPHUMCHATH
YpaBHCHU, HEPABCHCTBA, UX CHUCTCMbI IJId PCHICHUSA MATECMATUUYCCKHUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1aCTe HayKu U pealbHOM KU3HU

YMeHue omnepupoBarth MOHATUSAMHU: (yHKUUSA, YETHOCTh (YHKIUH,
HNEPUOJIMYHOCTh (YHKIIMU, OrpaHMYEHHOCTh (PYHKIUH, MOHOTOHHOCTb
GyHKIMH, dKCTpeMyM (DyHKIMHU, HAaHOOJIbIlIee U HaUMEHbIIIee 3HAUECHUs
(GyHKLIMU Ha IPOMEXYTKE, HelIpepbIBHAS (YHKILMS, aCUMIITOTHI rpaduka
(GyHKIMM, 11epBasi U BTOpasi MPoU3BOIHAs (QYHKIUU, TE€OMETPUUECKUNA U
¢u3nyeckuif CMBICI TPOM3BOJIHOW, INepBOOOpa3Has, ONpeAeIEHHbIN
MHTETpall; YMEHHE HAXOAUTh AaCUMITOTHI rpaduka (QyHKIUH;, YMEHHE
BBIUMCIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIO3UIIMN (PYHKIMH, HAXOJUTh YpaBHEHHE KacaTelbHOW K rpaduxy
(GyHKIMY; YMEHHE HaXOAUTh MPOU3BOAHBIE AJIEMEHTAPHBIX (DYHKIIMIA;
YMEHHE HCIONb30BaTh MPOU3BOAHYIO UIA HcCCeloBaHUS (QYyHKIUH,
HaXOJUTh HaWOOJbIINE W HAMMEHBIIWE 3HaueHUs (DYHKIUI; CTPOUTH

r*pa(bmm MHOTI'OYJICHOB C HMCIIOJIB30BAHUCM aIlrnapara MaréMaTu4cCKOro




Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

aHajgu3a;, MPUMEHATH MPOU3BOAHYIO Il HAXOXKACHHUS HAMIYYIIETO
pelIeHusl B MPUKIAJHBIX, B TOM YHUCJE COLHUATbHO-DPKOHOMHYECKUX U
bU3HYEeCKUX 3a/1a4aX; HAaXOAUTh TIOMAIH U 00bEMBI (PUTYP C TIOMOIIBIO
WHTErpajia; MPUBOJIUTH MPUMEPHl MAaTEMaTHYECKOTO MOJCIMPOBAHUS C

MOMOIIBI0 Au(depeHITnaTbHBIX YPaBHECHUI

VYMeHue omnepupoBarh MNOHATHAMM: rpaduk (yHKUMH, oOOpaTHas
byHKIMsA, KOMIO3UIMA (YHKUUN, JTUHEWHas (QYHKIUS, KBaJpaTU4YHAsS
byHKIHS, panmoHanbHas byHKIIHS, CTeIeHHas byHKIIHS,
TPUTOHOMETpHYECKHE (YHKIUH, OOpaTHbIE TPUTOHOMETPHUYECKHE
byHKLIMM, MOKa3zaTesnbHas M Jiorapupmuueckas (yHKIMM; YyMEHUE
CTpoUTh TpauKH U3yYeHHBIX (YHKIWH, BBIIOIHITH MPeoOpa3OBaHUS
rpaduKoB (PYHKIUH, HCIOIb30BATh I'PAPUKH JUIsl U3YUYEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPH PELICHWHU 3a[ad U3 APYIHX y4eOHBIX NMPEIMETOB U
3ajJjay U3 peaslbHOM JKM3HU; BbIpaXaTh (GOpPMYyJIaMU 3aBUCUMOCTH MEXTY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA M TpaMKu (QYHKIUHA IS peIICHHS
YpaBHEHMH, HEpaBEHCTB M 3ajady C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPABEHCTB

U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3a7aud Pa3HbIX TUIIOB (B TOM 4YHCIE Ha
HPOLIEHTHI, I0JIM M YacTH, Ha JIBUXKEHHE, paboTy, CTOUMOCTb TOBApOB U
YCIIYT, HAJIOTH, 33Ja4u U3 00JIaCTH yNpPaBICHUS JIUYHBIMU U CEMEWHBIMU
(¢uHaHCAMM); COCTABIATH BBIPAKEHUS, YPAaBHEHMs, HEPaBEHCTBA U MX
CHUCTEMBI II0 YCIOBHMIO 3aJa4d, MCCIEAOBATh IIOJYyYEHHOE DPELICHUE H
OLIEHUBATh MPaBJIONOJ00HOCTh PEe3yJIbTaTOB; YMEHHME MOJEIUPOBAThH
peaNbHbBIE CUTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBIATH BBIPAKCHMS,
YpPaBHEHUs, HEPABEHCTBA W MX CHUCTEMBbl II0 YCJIOBHIO 33JayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJEIHM C MCIONb30BAaHUEM aIllapara

anreOpbl, UHTEPIPETUPOBATH MOJyYSHHBIH pe3yabTar

YMeHue oneprupoBaTh MOHATUSAMU: CpeAHee apudmMeTndeckoe, MeIuaHa,
HanOoJIbIIIee M HANMEHBIIIEE 3HAUCHUS, Pa3Max, TUCIIEPCHsl, CTAHIapTHOE
OTKJIOHEHHE YUCIIOBOTO HaOOpa; yMEHHE U3BIIEKAaTh, HHTEPIPETUPOBATH
nH(opMaIrio, MPEJACTABICHHYIO B TA0IHIIAX, HA TUarpaMmax, rpadukax,

OTpAXKAOUIYHO CBOMCTBa PCAIBHBIX MMPOLECCOB U HBHCHHﬁ; MMpEaACTaBJIATh




Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

MHPOpPMALIMI0O € T[OMOIIbIO TaONMIl W JuarpamM; HCCIel10BaTh
CTaTUCTHYECKUE JIaHHBIC, B TOM YHCIE C NPUMEHEHHEM TpapUuecKux
METO/0B U IEKTPOHHBIX CPE/ICTB; IpadMueCKU UCCIIE0BATh COBMECTHBIE
HAOJIIOJICHUsI C T[IOMOIIBIO JuarpaMM pPAacCeMBaHUA M JIMHEHHOU

perpeccuu

YMeHue onepupoBaTh MOHSATHUSMH: CIYyYaWHBIM OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITHS; YMCHHE BBIYUCIIATH
BEPOATHOCTh C HCIIOJIb30BAaHHEM TIpaUyecKuX METO/OB; MPUMEHSThH
(GOpMyJIBI CIIOKCHHUS U YMHOXEHHUS BEPOSTHOCTEH, (HOpMYIy IMOITHOU
BepoATHOCTH, (hopmyny bepHysin, koMOMHATOpHBIE GaKThl U HOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEABHBIX COOBITHH; YMEHHUE OIEPHUPOBATH
MOHATUSIMM: CIlydailHasi BENWYHMHA, paCHpeesieHue BEpPOSITHOCTE,
MaTeMaTU4YeCcKoe OXKHJJIAHHE, JUCIEPCUsI W CTaHAApTHOE OTKIOHEHHE
CIy4ailHOH BeNMYMHBI, (QYHKIMM pacOpelesieHus U IIJIOTHOCTU
PaBHOMEPHOr0, IIOKA3aTeIbHOIO W HOPMAJIBbHOIO paCIHpeieIeHMUI;
YMEHHE HCIIOJIb30BaTh CBOICTBA M3YyYEHHBIX paCHpelNeIeHuid Ui
pelieHus: 3aaavy; 3HAKOMCTBO C TOHSTHSMHU: 3aKOH OOJIBIIMX YHCET,
METO/bl BBIOOPOYHBIX HCCIICIOBAHUN;, yYMEHHE MPUBOIUTH MPUMEPHI
MPOSIBIICHUSI 3aKOHA OOJBIIUX YHCEN B MPUPOJIHBIX M OOIIECTBEHHBIX
SIBJICHHSIX; YMEHHUE OTIEPUPOBATH MOHITUSIMU: COYETAHHE, TIEPECTAHOBKA,
YHCIIO COYETaHW, YUCIO MEepecTaHOBOK; OWMHOM HploTOHA; ymeHwme
MPUMEHATh KOMOUHATOPHBIC (DAKTHI U PACCYXKICHUS TSl pEIICHUs 3a/1a4;
OIICHUBATh BEPOSITHOCTH peanbHBIX COOBITHIA; COCTAaBJISITh

BEPOSITHOCTHYIO MOJIEIb M MHTEPIPETUPOBATH NOJYYEHHBIA PE3YNIbTAT

YMeHne omnepupoBaTh IOHATHUAMM: TOYKa, NpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIUIa, I[IOCKUH  yrol,
JBYI'PAaHHBI yroJI, TPEXTPAHHBIM Yroj, CKPEIIMBAOIINECS MpPSMBIE,
MapaJUIEIbHOCTh U NEPHEHIUKYIISIPHOCTD MPSAMBIX U IIJIOCKOCTEH, yroi
MEXIY MPSAMBIMH, YroJl MEXAY IPSIMOM M IIJIOCKOCTBIO, YTOJI MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKM JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
MPSIMBIMH, PACCTOSIHUE MEXKy TUIOCKOCTSMH; YMEHHUE UCII0JIb30BaTh IIPH
pelIeHNH 3a7a4y U3y4eHHbIe (aKThl U TEOPEMbl IUIAHUMETPHH; YMEHUE

OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpPA; CTPOUTH
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IIpoBepsiemble TPeOGOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

10

MAaTEMAaTUYCCKHUE MOJCIN C IIOMOINBKO TI'€COMECTPUUCCKHUX MMOHATHHA H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU ITPAKTHUYCCKUC 3aa4n

YMeHne onepupoBaTh MOHATUAMU: IUIOWAAb GUTYpBl, 00BEM (Urypsl,
MHOI'OIPAHHUK, MPABWIbHBI MHOTOIPDAaHHHK, CEYEHWE MHOIOIPaHHHUKA,
Ky0, mapamienenumnen, OpusMa, NUpamuaa, (urypa m IMOBEPXHOCTD
BpallleHus, UWINHIAP, KOHYC, Iap, cdepa, miomanas chepsl, MIomaib
MOBEPXHOCTH THPAMUIBI, MPU3MBI, KOHYCa, WHJIUHIApA, 00bEM Kyoa,
MPSMOYTOJIBHOTO TapajuleNieNuIela, TUpaMuabl, TPU3MBbI, LWJIAH]IPA,
KOHYCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYEHUs1 KOHyCa M LIWJIMHJIpA,
napajuyieJbHble OCH WJIA OCHOBAHHUIO, CEYEHHE WIapa, IIOCKOCTD,
Kacaromasicss ceppl, IWIMHAPA, KOHYCa; YMEHHE CTPOUTh CEUEHHE
MHOTOTpaHHHKA, H300pakaTh MHOTOTPAHHHUKHU, (PUTYPHI U MOBEPXHOCTH
BpallleHUs1, UX CEYEHHUs, B TOM YHCJIE C IOMOIIBIO AIEKTPOHHBIX CPE/ICTB;
YMEHHE MPUMEHSTh CBOMCTBA r€OMETPHUUECKHUX (UTYDP, CAMOCTOSITENEHO
(GopMyIMpOBaTh ONpEAEIEHUS U3ydaeMbIX (DUTYp, BBIABUTaTh TUIIOTE3bI
O CBOMCTBax W MpHU3HAKaX reOMEeTpUYEecKuX (Quryp, o00CHOBHIBATH WM
ONpoBepraTh HMX; yMEHHE TMPOBOAMUTH Kiaccuukamuo ¢Guryp 1o
pa3IMYHBIM TNPU3HAKAM, BBIIOJHATH HEOOXOAMMBIE JIOMOJHUTENbHbIE

MOCTPOEHUS

11

YMeHue onepupoBaTh MOHATUSMHU: JBW)KEHHE B IPOCTPAHCTBE,
napajIeNbHBIA TEPEHOC, CHMMETPHS Ha TUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHHe NOJ00Ms, NOAOOHbIE (GUIYpBl; yMEHHE
pacrio3HaBaTh paBHbIE U MOJOOHBIE (QHUTYPHI, B TOM YHCJIE B MPHUPOJIE,
UCKYCCTBE, apXMTEKType; HCIOJIb30BaTh I'€OMETPUYECKUE OTHOILIEHHS
NIPY PEIICHHUH 3a]1a9; HAXOAUTh TeOMETPUIECKNE BEIMIMHEI (JUTMHA, YTOJI,
IoIaab, 00BEM) IPU PELICHUH 33/1a4 U3 IPYTUX y4eOHbIX IPEIMETOB U
U3 pEANbHOW KM3HM, YMEHHE BBIUUCISATH T€OMETPUYECKHE BEITMYHHBI
(uMHa, yrois, IUIOIAAb, OOBEM, IJIOMIAAb MOBEPXHOCTH), HCHOJB3YS
n3ydeHHbIe (POPMYIBI U METOMBI, B TOM YHUCIE: TUIOMAIb TOBEPXHOCTH
NUpaMUIbl, TPU3MBI, KOHYCa, [IMIMHIpA, MJIoMmaab chepbl; 00bEM KyOa,
NPSIMOYTOJIFHOTO TTApaJIIeTIeNTuTela, MUPAMHIBI, TPH3MBL, IHIIHHIIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HO,Z[O6HBIX (I)I/Il" Yp




Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

12

VYmMmenue OIICPHUPOBATH IMOHATHAMU: MIPAMOYI'OJIbHAsA CUCTEMA KOOPAHWHAT,
BCKTOpP, KOOPAWHATBHI TOYKH, KOOPAWHATHBI BCKTOpA, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOpPAa Ha YHCIO, PA3JIOXKCHHUC BEKTOpPaA IIO0 6a31/1cy,
CKaJIIpHOC IMPOU3ZBCACHUC, BCKTOPHOC IMPOU3IBCACHHUC, YIOJ MCKIAY
BEKTOpaMHi; YMECHHUEC HUCII0JIb30BaTh BCKTOpHBIfI u KOOpI[I/IHaTHHﬁ METOJ

g pCHICHUA TCOMCTPHUYCCKUX 3adad W 3aJad JpYyrux yT-Ie6HbIX

npeaMETOB

13

YMmeHue BpIOMpAaTh MOAXONAIIMI METOA MJs peUleHHs 3ajauu;
MOHUMAaHHWE 3HAYUMOCTH MATEMaTUKH B M3YYCHUH TMPUPOJIHBIX H
OOILIIECTBEHHBIX MPOILIECCOB M  SBJICHUW; YMEHHE pPAaclO3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMAaTUKH B HUCKYCCTBE, YMEHUE NPHUBOIHUTH
MpUMEpPbl MAaTEMATHYECKUX OTKPBITUH POCCHUMCKOM U  MHUPOBOM

MaTE€MaTU4eCKON HayKu




HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA

EI'2 1O MATEMATHUKE
Kon IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS
1 Yucia v BEIYUCIEHUS
1.1 HarypasnbHblie u nienbie uncia. [Ipu3Haku AeTMMOCTH HENbIX YHCEIT
12 Panmonanbupie yncna. OOBIKHOBEHHBIE W JIECATHYHBIC JIPOOH, MPOIEHTHI,
' OCCKOHEYHBIC MTEPUONUCCKHUE TPOOH
13 Apudmerndeckuii  KOpeHb ~ HaTypaJlbHOW  cremeHu.  JledictBus ¢
' apupMETUIECKIMU KOPHIMHU HATYPaIbHOW CTENICHN
14 Crenenp ¢ nensiM mokaszareneM. CTENeHb C PAalMOHAIBHBIM ITOKA3aTesIeM.
' CBoiicTBa cTENEHU
15 CuHyC, KOCHHYC M TaHT€HC YHCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC,
' ApKTaHTEHC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. [lecaTnyHbIe U HATYPAIbHBIC JTOTapHUPMBI
JleficTBuTenpHbIE YKCIa. ApH(QMETHYECKHE ONepaluu C JeHCTBHTEIbHBIMU
1.7 yrcnamu. [IpuOnmKkEHHbIE BBIYUCICHHS, MPaBHIa OKPYIJICHUS, MPUKHUIKA U
OLICHKA PE3YJIbTaTa BIUUCICHUI
1.8 [peobpazoBaHue BIPAKEHUI
1.9 KommiekcHbie uncna
2 YpaBHEHUS U HEpPAaBEHCTBA
21 Llenbie u 1poOHO-paAIIIOHANIbHBIE YPaBHEHUS
2.2 HppaiiioHanbHbIe ypaBHEHHSI
2.3 Tpuronomerpudeckue ypaBHEHUs
2.4 [Toka3zarenbHble U TOrapupMUUECKHE YpaBHEHUS
2.5 Lenbie n 1poOHO-parOHANBHBIE HEPAaBEHCTBA
2.6 HWpparroHaisHble HEPaBEHCTBA
2.7 [Moka3aTesbHBIE U JIOrapu(MUUECKHE HEPABEHCTBA
2.8 TpuronomeTrpuyeckrue HepaBeHCTBA
2.9 CucTeMbl M COBOKYITHOCTH YPaBHEHHIA H HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuiia cucTeMbl JMHEHHBIX YpaBHEeHUH. OnpeaenuTenb MaTPULbI
3 OyHKIMY U TpadUKU




Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

dyHK1U, crocoosl 3ananus yHkiuu. ['padux pyakuun. Bzaumao obpatHbie

- ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuu. [lepuogmueckue GpyHKINHN
Ob6nactp ompeneneHuss ¥ MHOXKECTBO 3HadeHWW (yHkiuu. Hymn ¢yHkuum.
3.9 [IpomexxyTkn 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIHH.
' Maxkcumymbl 1 MUHUMYMBI pyHKIKMK. Hanbonbliee 1 HanMeHbllee 3HaUCHUE
(GYHKIIMHY Ha IPOMEKYTKE
33 Crenennas QyHKIMS ¢ HaTypaJbHBIM U LEJNbIM IMOKa3zareneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHS N-0i cTeneHn
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U rpapuKu
3.5 [TokazaTenpHas u orapudmudeckas QyHKIIMH, KX CBOWCTBA U IpauKu
36 Touku paspeiBa. AcumnToTrsl TpadukoB ¢yHknuid. CpolicTBa (DYHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 TlocienoBaTeabHOCTH, CLIOCOOBI 3aJaHUs OCIEN0BAaTEIbHOCTEN
38 Apudmerndeckass W TeoMmeTpuyeckas mnporpeccun. Popmyna CIIOXKHBIX
' IPOIICHTOB
4 Hayana maTemarnueckoro aHaiusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE HIeMEHTAPHBIX (DYHKITHNA
[IpumeHeHne MPOM3BOMHONW K MCCIENOBAaHHUIO (PYHKIMI HA MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHre HanOobIIero ¥ HAaMMEHBIIEero 3HaYeHUs (PyHKIUN
Ha OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
) MHoecTBa U JIOTHKA
5.1 MHoxecTBO, onepanuu HajJ MHOXKecTBaMu. J{narpamMmel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmcaresibHas CTATUCTUKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 TCeomerpus
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpaIlICHHS
7.5 KoopaunaTsl 1 BEKTOpBI




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. MaremaTuka: anreOpa ¥ Havajga MaTEeMaTHYECKOTrO aHanm3a, reomeTpus. Anrebpa u
Hayayia MmaTeMatuyeckoro ananuza Anumos LI A., Komsrun FO.M., Tkauea M.B. u apyrue
10-11 Axumonepnoe o6miectBo «M3marenbcTBo «IIpocBenieHmney

2. Marematuka: anreOpa ¥ Hadaja MaTEeMaTHYECKOrO aHaiu3a, reomeTpus. 'eomerpus
Aranacsn JI.C., byry3oB B.®., Kagomues C.b. u npyrue 10-11 AknuonepHoe o01ecTBo

«3marenscTBO «lIpocBemenue»

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1. https://resh.edu.ru - odpunmanbHbIi calT «Poccuiickas JIEKTPOHHAS LIKOJIa»
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