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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 xone usydenusi yuebHOro Kypca «Anrebpa ¥ Hayalla 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



oOydYeHHs Ha YPOBHE cpeiHero o0mero 00pa3oBaHus, €CTECTBEHHO JOTOTHSS APYT
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,
MaTeMaTUYECKUN aHaIu3, TEOPHUsSI MHOKECTB, MaTeMaTH4YecKas Joruka u ipyrue. [1o
Mepe TOro Kak 00ydJaroIuecs OBIIAJEBAIOT BCE OoJiee MUPOKUM MaTeMaTHYECKUM
anmapaToM, y HUX MOCJEI0BAaTENIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTh MaTEMaTHYECKYI0 MOJIEIb PEAJIbHON CUTyalluH, IPUMEHATh 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
HA4aToO Ha YPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero oouero
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.
bnaronapsi mocnenoBaTeIbHOMY PACIIUPEHUIO KpPYyra HCIOJIb3YEMbIX YHCEN U
3HaKOMCTBY C BO3MOXHOCTSMU MX MPUMEHEHHS Ul PELICHUS Pa3iMyuHbIX 33134
dbopMupyeTcsi IpeACTaBI€HUE O €IUHCTBE MATeMAaTUKU KaK Hayku U €€ pojiH B
MOCTPOEHUU MOJIENIEH PeallbHOr0 MHpa, IIMPOKO HCIOJb3YIOTCS 0000IIeHHE 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
pe3ynbTaTe OoOydYaroulMecss OBJAACBAIOT PA3JIMYHBIMM METOJAMH  PELICHUS
pallMOHANbHBIX, HPPALMOHANBHBIX, TOKA3aTeNbHbIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
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.



JlanHasi copepxaTenbHas JIMHUSA BKIIOYAET B ce0s Takke GOpMUPOBAHHE 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. O0yyaronyecs y3HatoT O BBIJAIOLINXCS
pe3ynbTaTtax, MOJYyYCHHBIX B XOJI€ Pa3BUTHUS MaTEeMaTHKU KaK HAyKH, U 00 WX
aBTOpax.



CopeprxarenbHO-MeTOIMYeCKass TUHUS «MHOXKECTBa M JIOTMKa» BKIIIOYAET B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIPHOM MaTEeMAaTHKHU
U TpejsiaraloT HauOoJiee YHUBEPCAJIbHBIM SI3bIK, OOBEIMHSIIONIMN BCE pa3Jiesibl
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 HCIOJIb30BATh €T0 JJIsi BBIPAKEHUS 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 JIOTHYECKOTO 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 MOJIECIMPOBAHUS, KOTOPHIC MPU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyallui, WCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOINIBIO afmapara airedopbl u
MaTEMaTUYECKOr0 aHalln3a, WHTEPIpPETAlMH TMOJYyYEHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOKIIBIN M3 Pa37eioB MPOTPaMMBbI, TOCKOJIbKY BECh MaTepHall
y49eOHOTO Kypca IIMPOKO HCIIONB3YETCs I pelieHus MPUKIaaHbIX 3amad. [Ipu
pElIEHUN  pEabHBIX  NPAKTUYECKUX  3aj7ad  oOydaroniuecss  pa3BUBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaxXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  aHAJIOTHIO, 0000IaTh M KOHKPETHU3HPOBATH  IPOOJIEMY.
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 OBYUYEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble Tnepuoanueckue apoou. IlpuMmeHeHue npoOeil U HPOLIEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEIBLHOTO YHCia U ero cBoicTBa. [IpubnmkéHHBIC BHIYUCICHUS, TTPAaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

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

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

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. MHOrousieHs!I ¢ 1es1bIMu KO3 PUIIUEHTaMU.
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 yYpaBHEHUHI. OcHOBHBIC METO/IbI pereHus

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cucreM JIMHEMHBIX YypaBHEHHMW. Marpuua CuUCTEMBbl JIMHEHMHBIX
ypaBHeHU. OnpenenuTens MaTpUIlbl 2X2, €ro FTEOMETPUYECKUM CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs A1 PEUICHUS CUCTEMBbI
JUHENHBIX ypaBHEHUMW. PelieHue mnpUKIaAHBIX 3aad C TOMOIIBIO CHCTEMbI
JMHENHBIX ypaBHeHUM. VccienoBanue nocTpoeHHOM MOJIENU C MTOMOIIbIO MaTPHIL
Y OIIPEACIIUTENEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
ypaBHeHUN U HepaBeHCTB. [IpuMeHeHHe ypaBHEHH W HEPaBEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HaAyKU U pealibHOM KU3HU.

DyHKUMH U TPaPUKH

Oynkuusg, crnocoOsl 3amanus (yHKIUU. B3auMmHO o00paTHBIE (QYHKIHH.
Komnosumuss ¢ynkuuidt. I'padux QyHkmmmn. DiaemeHTapHbIe NpeoOpa3oBaHUs
rpadukoB GyHKIIHIA.

OO6unacTh ompeneneHuss U MHOKeCTBO 3HaueHud (ynkumu. Hymu yskium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢yskuun. 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.

CreneHHas QyHKIMS ¢ HATypaldbHBIM U LEJNbIM TOKa3zareneM. 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 rpadukoB GyHKIMMA 71 peIICHUs YpaBHEHUH.

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

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

Havana maTremMaTH4ecKoro aHajimsa

ITocaenoBaTelbHOCTH, CHOCOOBI 3aaHUsl ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTUYeCKOM MHAYKIUH. MOHOTOHHBIE M OTPAaHUYEHHBIE TTOCIEA0BATEIILHOCTH.
HcTopusi BOZHUKHOBEHUS MAaTEeMaTHMUECKOTO aHalli3a KakK aHaiu3a OEeCKOHEYHO
MaJbIX.

Apudmernueckas U reoMeTpuuecKas rnporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMeTpUYecKon
MPOTrPEeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucio €. @opmyiia CIOKHBIX
npoLeHTOB. Mcnonb30BaHWE MPOTPEecCUU Uil PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapaKTepa.



HemnpepsiBHBIE (QYHKIIMM W WX CBOHWCTBA. TOYKHM pa3pbiBa. ACHMIITOTHI
rpaduxoB ¢yukiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOU K rpa@uKy (pyHKIHU.

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

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

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

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble u 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 LIEJIBIX YUCIAX.

KommnekcHble uucia. Anredpandeckas M TpUTOHOMETpUYeckas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs1 PEIICHHs] (PU3NYECKUX U TEOMETPUUECKUX 3a/1ay.

YpaBHeHHS U HEPABEHCTBA

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

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHUS] CUCTEM M COBOKYIHOCTEH palMOHAJIbHbIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumMeHeHre ypaBHEHHI, CACTEM M HEPABEHCTB K PELICHUIO0 MAaTEMATUYECKUX
3a]a4 1 33/1a4 U3 pa3iIMYHbIX 00JacTell HAYKU U peaibHON KU3HU, HHTEPIPETaLUs
MOJIyYEHHBIX PE3yJIbTATOB.

DOyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne mMeTonbl pelieHUs] ypaBHEHHM W HepaBeHCTB. ['paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT NMPHU PEUICHUM 3aad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Havana maTeMaTH4€CKOI0 aHAJIN3A

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

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
NPUKIAJAHBIX 3a]adax, JUIsl OIpENEIeHUs CKOPOCTH M YCKOPEHHMsS Ipolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WuTerpan. ['eomeTpryeckuil cMbICI HHTErpasia. Berauciienne onpenenéHHoro
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
YPaBHEHHU.



[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(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMErocs Kak akTUBHOTO H
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBAaX (DYHKIIMOHMpPOBAHUS pA3JIMYHBIX CTPYKTYp, SBICHUN, MPOIEAYp
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMaTHYECKOW IIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPaKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

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

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3I0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAaHHME IIEHHOCTH TPYAOJIIOOUs, HHTEpEC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTH HM  CIIOCOOHOCTh K  MaTeéMaTH4YeCcKOMy  OOpa3oBaHHWIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU 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 MPUPOJHON U COIMATBHOMN
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 HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeIOBEUSCKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAYNMOCTH
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

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

ba3oBble JJornyeckue 1eMcTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeIeIICHUs TIOHATUH, YCTaHABINBATh CYIIECTBEHHBIN MPU3HAK KilacCH(UKAIIUH,
OCHOBAHUS JiJIs1 000OIIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

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

BBISIBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUMS
B (akTax, JaHHBIX, HAOIIOJACHUSAX W YTBEPXKICHHIX, MpeajiaraTb KPUTESPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

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

MIPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUM
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS, BRIOUPATh HANOO0JIee TOAXOAIINN C YUETOM CaMOCTOSTEIHHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh THUIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OObEKTaMH, SBICHUSMH, MPOLIECCAMU;

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

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh M HHTEPIPETUPOBATH MHPOPMAIUIO PA3TNIHBIX BUOB U (OPM
IpECTaBICHNUS;

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

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHBIE y4eOHbIE JeHCTBUS

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,
KOMMEHTHPOBATH IOJYYEHHBIN PE3yJIbTAaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKUBaTh Pa3jIM4Me€ M CXOACTBO MO3UIIMMA, 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 YyHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:



COCTaBJIAITh IJIaH, aITOPUTM pELISHHs 33a/1a4M, BEIOUpATh CIIOCOO PEIICHHUS C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOIMOHAJILHbIN 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 TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYThH IIPH PELICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEJOCTUKEHUS Pe3ybTaTOB JCSTENIbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOW paboOThI, pacHpeneisiTh
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), BBITIOIHATH CBOIO YaCTh PA0OTHI U KOOPIUHUPOBATH
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
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTrO aHaTU3ay:

Yucsa v BBIYUCTICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoguyeckas JIpoOb, TPOIEHTHI, HUPPAIMOHATLHOE YHUCIO0, MHOXKECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

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

MIPUMEHSITH NPUOTNKEHHBIC BEIYMCIICHUS, PABUIIA OKPYTJICHUS, IPUKUIKY U
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



cBOOOZHO OMEpUpPOBATh MOHATUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEPUPOBATh MOHATHUEM: apU(PMETHUECKUNA KOPEHb HATypajbHOU
CTCIICHU;

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, KOTaHTE€HC
YHCIIOBOI'O apTyMEHTA;

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

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIEC YPAaBHEHUS U YPABHEHUS-CIICJCTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

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

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH C UEIbIMH KO3 PUIIMEHTaMU, KOPHU MHOTOWJIEHA, IPUMEHSTH JACJICHUE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y m teopemy Buera mis
penieHus 3a1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenuTens 2 X 2 g BBIYUCIEHHUS €ro 3HayeHus,
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;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUH, COJEPKAIINUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jgorapu(MUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHSTh OCHOBHBIE TPUTOHOMETpHUECKHUE POPMYIIBI I TPeoOpa30OBaHUS
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, ypaBHEHHUS, HEPABEHCTBAa II0 YCIOBHIO 3aJadd, 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,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB PyHKINH;

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

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

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LEeIbIM TOKa3zaTeneM, Ipa@uk CTENeHHOW (YHKUHUU C HATypajJbHbIM U LEJIBIM
nokasaresieM, rpaguk KOpHsS N-Oi CcTeneHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

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

CBOOOJHO ONEPUPOBATH MOHATUSMHU: IOKa3aTeNbHAs M JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

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

UCIONIb30BaTh rpaduku (YHKUMA JJI9  UCCIENOBAaHUS MPOLIECCOB U
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4ecKOro aHaJIM3a:

CBOOOJHO OMNEPUPOBATH MOHATHAMU: apuMeTHUecKass U TreoMeTphuecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIN POCT, (hOpMYJIa CIOKHBIX MPOLIEHTOB, UMETh NMPEACTABICHUE O
KOHCTAaHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOOHO OTIEPUPOBATH MOHITHIMHU: MOCIEI0BATENBHOCTD, CIIOCOOBI 3a/1aHuUs
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOTHO ONIEPUPOBATH MOHATUSIMU: HEMIPEPHIBHBIE (PYHKIIMU, TOUKH Pa3phbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINY;

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 QyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, MIPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

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

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpHpPOBaTh TMOHATHUSAMHU: MHOXECTBO, ONEpaldud  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar Jisi ONMCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAeTCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
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 ONIEPUPOBATH MOHATUSMU: HATYPAJIBLHOE U LIEJI0€ YUCIIO, MHOKECTBA
HATYpPaJbHBIX U 1IEJIBIX YUCEJI, UCIOJIb30BaTh MPU3HAKU JIETUMOCTH LIETBIX YUCET,
HOJ/l m HOK HarypanbHBIX 4yucen Mg pelieHus 3aAad, MPUMEHSTh alrOpUTM
EBknupa;

CcBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HATypaJbHbIC YMCIIA B PA3IMYHBIX MMO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

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

YpaBHeHUS U HEPABECHCTBA:



CBOOOJTHO OTEPHUPOBATH MOHATHUSIMHU: HUPPAIIMOHAIBHBIE, MOKA3aTeIIbHBIE U
jJorapuMUUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PAaBHOCHJIBHBIX TIEPEXOJIOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMEPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIbHBIE CUCTEMBI U CUCTEMBI-CIIEICTBHS, HAXOAUTh PELICHUS
CUCTEMbl U COBOKYITHOCTEH pallMOHAJIBHBIX, UPPAIMOHATBHBIX, MOKA3aTEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABEHCTB;

perarb palroOHaJIbHbIE, UppaloHalIbHBbIE, MOKa3aTEeJbHEIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  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
BBIPDAKECHHUS, YPAaBHEHHUS, HEPABEHCTBA U HX CHCTEMBbI MO YCIOBUIO 33/1ayH,
UCCJIENOBATh IOCTPOCHHBIE MOJIETM C HCIOJb30BaHUEM ammapara aiareOpsl,
WHTEPIIPETUPOBATH MOJTYUCHHBIN pe3yJIbTar.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH FEOMETPUYECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPIMHATHOM
MJI0CKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
MPOLIECCOB.

Havana maTteMaTH4ecKOro aHajmsa:

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 TMPOIIecca, 3aJaHHOTO (GOpMYIIOi Uik TpaduKom;



CcBOOOZHO OMNEpUPOBATh TMOHATUSAMHU: TMEPBOOOpa3Has, OINpeaeaEHHbIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIE AIEMEHTAPHBIX (YHKUMHA M BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IN TIOCKUX (UTYp U 0OBEMBI TEJl C MOMOIIBIO HHTETpaIa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jiesioB U TeM JuaexkTpoHHbIe (HU(pPOBbHIE)
Kourpoububie IIpakTuyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTshI
MHOK€eCTBO AEHCTBUTEIBHBIX YHCEIL.
M .P
1 HOTOTICHEL TAHOHATLIILC yPABHEHIA 24 1 https://m.eds00.ru/HAK5BOWSG
1 HepaBeHcTBa. CHUCTEMBI TMHEMHBIX
YpaBHEHUN
O®yukuuu u rpapuku. CreneHHas
2 12 1 https://m.eds00.ru/D7Q8L6H1S
(GYHKIUS C LETBIM ITOKa3aTeseM
A i n-oii .
3 pH(METIHCCKHi Kopetb N-0lf cTencH 15 1 https://m.edsoo.ru/L3V7E4L5M
HppanuoHanpHble ypaBHEHUS
I1 .
4 oKasaTelbHas pyHKIHA 10 1 https://m.edsoo0.ru/F914Y5S9U
IToxazarenbHblEe ypaBHEHUS
JI .
5 OrapHMmIrecias QYK 18 1 https://m.edsoo.ru/N7HOF2B5C
Jlorapudmuueckre ypaBHeHUs
T
6 PHTOHOMCIPIHCCKHE BRIpicm 1 22 1 https://m.edsoo.ru/K7E4S705L
YpaBHEHHUS
[TocnenoBaTenbHOCTH U TPOTPECCUH 10 https://m.edso0.ru/\V7Q9M3S3lI
HenpepoiBuble pynkuuu. [IponzBoanas 20 https://m.edsoo.ru/M4N9R7U9B
IT , 0000 ,
9 OBTOPEHHE, 000 mervIe 5 2 https://m.edsoo.ru/H9R3J3V5Z
CUCTEMAaTH3alMsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10
. 136 10 0

I[TPOTPAMME



https://m.edsoo.ru/H4K5B0W8G
https://m.edsoo.ru/D7Q8L6H1S
https://m.edsoo.ru/L3V7E4L5M
https://m.edsoo.ru/F9I4Y5S9U
https://m.edsoo.ru/N7H0F2B5C
https://m.edsoo.ru/K7E4S7O5L
https://m.edsoo.ru/V7Q9M3S3I
https://m.edsoo.ru/M4N9R7U9B
https://m.edsoo.ru/H9R3J3V5Z

11 KJIACC

KoaunuyecTBO 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM deKkTpoHHbIe (LM (POBbLIE)
Konrpoabnbsie IIpakruuyeckue
n/n NPOrpaMmbl Bcero o0pa3oBaTesibHbIe pecypchl
padoThI padoThI
u o
1 CCHeHOBaHiIe (ymKuuii ¢ nomompIo 22 1 https://m.edsoo.ru/J804F4A4N
IPOM3BOTHOM
2 [TepBoobOpasHas u uHTErpal 12 1 https://m.edsoo.ru/A701V8N6B
r 78
3 PAGHII TPHTOHOMETPHNCCKIX (PYHKIIE 14 1 htps://m.eds00.ru/Z3Z5B800S
Tpuronomerpuveckne HepaBEHCTBA
"
4 PPATFOHAILERIC, TORAATCIBHRE 1 24 1 https://m.eds00.ru/O5X0F9S5I
norapuMuUecKre HEPaBEHCTBA
5 KommiekcHbie uncna 10 https://m.eds00.ru/G8D3L1V90
6 HarypanbHble U membie 9rcia 10 1 https://m.edsoo.ru/ISR513W11
CucreMsbl paliiOHaIbHBIX,
7 MPPALMOHATIBHBIX MIOKA3aTEIbHBIX U 12 1 https://m.edsoo.ru/H5K217Y9P
norapu(pMHUECKUX ypaBHEHHIMA
8 3amaun ¢ mapaMeTpamMu 16 1 https://m.edsoo.ru/VOF6U4J90
IT 600
9 OBTOPEIIE, OBODIIEHTE, 16 2 https://m.eds00.ru/E7SBLOGIK
cUCTeMaTH3aIHs 3HAHUH
OBILIEE KOJIMYECTBO YACOB I1O
- 136 10 0

I[TPOTPAMME



https://m.edsoo.ru/J8O4F4A4N
https://m.edsoo.ru/A7O1V8N6B
https://m.edsoo.ru/Z3Z5B8O0S
https://m.edsoo.ru/O5X0F9S5I
https://m.edsoo.ru/G8D3L1V9O
https://m.edsoo.ru/I5R5I3W1I
https://m.edsoo.ru/H5K2I7Y9P
https://m.edsoo.ru/V0F6U4J9O
https://m.edsoo.ru/E7S8L0G9K




HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
H3yUYeHH s

JIeKTPOHHBbIE U (pPOBbIE
o0pa3oBaTejibHbIE PeCypPChI

MHO03k€ecTBO, Onepauy Hal
MHO’KECTBaMH U MX CBOICTBa
Huarpammsl Ditniepa-Benna
[IpuMeHeHne TeopeTHKO-

MHOXXECTBCHHOT'O allllapara IJis
pEeLICHUA 3a1a4

https://m.edso0.ru/POX8P2G6S

https://m.edsoo.ru/P2W3Q9S5B

https://m.edsoo.ru/Y5X8U309G

PanuonansHEIC UKCIA.
OOBLIKHOBEHHBIE U JE€CITUYHBIE
JpoOH, TIPOLIEHTHI, 0ECKOHEUHBIE
HepUoIMYecKre 1poou

https://m.edsoo0.ru/U50201E8M

PanuonansHEIC YKCA.
OOBLIKHOBEHHBIE U JE€CITUYHBIE
JpoOH, TTPOLIEHTHI, 0ECKOHEUHBIE
MEPUOIUUECKHE TPOOH

https://m.edsoo.ru/D1X9K8L4B

[Tpumenenue apodeii u
IIPOLIEHTOB JUIS PELIECHUS
MPUKJIATHBIX 33]1a4

[Tpumenenue apodeii u
IPOLICHTOB IS PEIICHHS
MPUKJIATHBIX 33]1a4

https://m.edsoo.ru/D5U2X2C40

https://m.edsoo.ru/N2J4Z0L1U



https://m.edsoo.ru/P0X8P2G6S
https://m.edsoo.ru/P2W3Q9S5B
https://m.edsoo.ru/Y5X8U3O9G
https://m.edsoo.ru/U5O2O1E8M
https://m.edsoo.ru/D1X9K8L4B
https://m.edsoo.ru/D5U2X2C4O
https://m.edsoo.ru/N2J4Z0L1U

JlelicTBUTENIbHBIEC YHCIIA.
PanmonansHbie 1
HMppanyoHaJbHbIC YUCTIa

https://m.edsoo.ru/U8Y9R5C5V

10

11

Apudmernueckue onepanum ¢
JeCTBUTEIIbHBIMU YHACITAMHU

Monyinb 1eMCTBUTEIIHBHOTO YUCiIa
U €ro CBOICTBa

[TpuGnmxEHHBIC BEIYMCIICHHUSI,
IpaBujIa OKPYIJICHUS, IPUKHUIKA
U OLICHKA pe3yJbTaTa
BBIYHCIICHUI

https://m.edsoo.ru/U708K5P3C

https://m.edso00.ru/G6T811D9U

https://m.edso0.ru/K0Z3N6RIR

12

OCHOBHBIE METO/IbI pELICHUS
LEJIBIX U APOOHO-PAIMOHAIBHBIX
ypaBHEHU U HEPABEHCTB

https://m.eds00.ru/R5S8Q5T8M

13

OCHOBHBIE METO/IbI pEIICHUS
HEJIBIX U APOOHO-pAIMOHAIBHBIX
YpaBHEHUI U HEPABEHCTB

https://m.edsoo.ru/N6R2W7S4L

14

15

16

OCHOBHBIE METO/IbI PELICHUS
HEJBIX U APOOHO-pAIMOHAIBHBIX
YpaBHEHUI U HEPABEHCTB

MHorouieHsl 0T OJHON
nepemMeHHou. Jlenenue
MHOTO4JIEHAa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy
MHOrousIeHbI ¢ LETBIMU

koddunmentamu. Teopema
Buera

https://m.edsoo.ru/WOEQQ9B4F

https://m.edso0.ru/T4C7JON5Q

https://m.edsoo0.ru/H9Y109K3S



https://m.edsoo.ru/U8Y9R5C5V
https://m.edsoo.ru/U7O8K5P3C
https://m.edsoo.ru/G6T8I1D9U
https://m.edsoo.ru/K0Z3N6R9R
https://m.edsoo.ru/R5S8Q5T8M
https://m.edsoo.ru/N6R2W7S4L
https://m.edsoo.ru/W0E0Q9B4F
https://m.edsoo.ru/T4C7J0N5Q
https://m.edsoo.ru/H9Y1O9K3S

17

Pemrenue cucreM TMHEHHBIX
ypaBHEHUH

https://m.edsoo.ru/H1Z4L6X0W

18

19

20

21

22

Pemenne cucrteM TUHENHBIX
ypaBHEHU I

Marpuiia CUCTEMbI JTUHEUHBIX
ypaBHeHUM. Onpenenuresb
MaTpHIIbl 2%X2, ero
F€OMETPUYECKUI CMBICT U
CBOMCTBA; BEIYHCICHHUE €TO
3HAYCHUS

Onpenenuresb MaTPUIBI 2X2,
€ro reOMEeTPUUECKUM CMBICIT U
CBOMCTBA; BEIYHCIICHHUE €TO
3HAYCHUS

HpI/IMeHeHI/IC OIIPCACIINTECIIA I

PELICHUS CUCTEMBI JINHEWHBIX
yYpaBHEHUNU

Peienne npukiiagHeIxX 3a1a4 ¢
MIOMOILBIO CUCTEMBI JINHEWHBIX
yYpaBHEHUHU

https://m.edsoo.ru/T1B6D5U2N

https://m.edsoo.ru/J3P6L5Z4V

https://m.edsoo.ru/L2H218J8G

https://m.edsoo.ru/E7C4F601T

https://m.edso0.ru/N4C401N2W

23

Pemenune npuknaaHeix 3aaa4 ¢
ITOMOIITbIO CUCTEMBI JIMHEHHBIX
yYpaBHEHUN

https://m.edsoo.ru/B4B5W6C5H

24

KonTponbhas pabora:
"PanrioHanbHbIE YpaBHEHHS U
HepaBeHCTBA. CHUCTEMBI
JIMHEWHBIX YpaBHEHUN"

https://m.edsoo.ru/H6D1L7H7T



https://m.edsoo.ru/H1Z4L6X0W
https://m.edsoo.ru/T1B6D5U2N
https://m.edsoo.ru/J3P6L5Z4V
https://m.edsoo.ru/L2H2I8J8G
https://m.edsoo.ru/E7C4F6O1T
https://m.edsoo.ru/N4C4O1N2W
https://m.edsoo.ru/B4B5W6C5H
https://m.edsoo.ru/H6D1L7H7T

25

OyHKIHS, CIIOCOOBI 3aJaHUS
dbyakuun. B3anmao odpaTHbie
¢ynkuuu. Kommnosunus

byHKIMHA

https://m.edso0.ru/K6L1J3A2G

26

I'padux pynkumu.
DneMeHTapHbIe TPeoOpa30BaHUS

rpadukoB QyHKINN

https://m.edsoo.ru/A5Q8V7E1M

27

OO6nactb onpeneneHus u
MHOECTBO 3HAYCHHN ()yHKIIHU.
Hymu @ynkun. [pomexyTku
3HaK [TOCTOSIHCTBA

https://m.edsoo.ru/\V9K374D4Z

28

29

30

31

YérHble U HEUETHBIE (PYHKIINU.
[Mepuoanueckue GyHKINN.
IIpoMexkyTKM MOHOTOHHOCTH
byHKIUM

MakcuMymMbl U MUHUMYMBbI
¢ynkuuu. Haubonpiee u
HavMMeEHbIIIee 3HaUeHUE (PYHKITNU
Ha MPOMEKYTKE

JInHeinas, KBapaTudHas U
IpoOHO-TMHEWHas: (HYHKIIUU
DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHUE TPaUKOB ITHX
byHKIII

https://m.eds00.ru/R8Q205Y5T

https://m.edsoo.ru/MON7Y812G

https://m.edsoo.ru/VOE1D7H6M

https://m.edsoo.ru/EOG6Q5A7H

32

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpOEHNE TPaPUKOB ITHX

byHKIMHA

https://m.edsoo.ru/H9A5N8D6U



https://m.edsoo.ru/K6L1J3A2G
https://m.edsoo.ru/A5Q8V7E1M
https://m.edsoo.ru/V9K3Z4D4Z
https://m.edsoo.ru/R8Q2O5Y5T
https://m.edsoo.ru/M0N7Y8I2G
https://m.edsoo.ru/V0E1D7H6M
https://m.edsoo.ru/E0G6Q5A7H
https://m.edsoo.ru/H9A5N8D6U

33

CrereHn ¢ LEIBIM IT0Ka3aTEIEM.

bunom Herotona

https://m.edso0.ru/TAG1F6E7T

34

35

36

CrereHs ¢ LEIBIM IT0Ka3aTEIEM.

bunoMm HeroTona

CrenenHast GyHKIHS C
HaTypaJbHbIM U LIEJIBIM
nokaszareiieM. E€ cBoiicTBa n
rpaduk

KoHTtposbHas padoTa:
"Crenennas ¢pynkius. Eé
cBoiicTBa U rpaduk”

https://m.edsoo.ru/H814T5F2L

https://m.edsoo.ru/U3K6Y1B3G

https://m.edsoo.ru/Y2H3MOY1T

37

Apudmerndeckuii KOpeHb
HaTypaJbHOM CTETIEHH U €T0
CBOMCTBA

https://m.edsoo.ru/W410S2M5F

38

ApudpmeTnueckuii KopeHb
HaTypaJbHOM CTEIIEHU U €T0
CBOMCTBA

https://m.edsoo.ru/R5B4W2A2\W

39

40

41

[TpeoOpa3oBaHUs YUCITOBBIX
BBIPAKECHUM, COAECPIKALUX
CTEIIEHU U KOPHU
[IpeobpazoBaHus YUCITOBBIX
BBIPAKECHUM, COAECPIKALUX
CTEIIEHU U KOPHU
[IpeoOpazoBaHus YUCIOBBIX
BBIPAKECHUM, COAECPIKALUX
CTEIIEHU U KOPHU

https://m.edsoo.ru/I7F9E7COF

https://m.eds00.ru/S6Q3Z4A0A

https://m.edsoo0.ru/A0X3S8Q8W



https://m.edsoo.ru/T4G1F6E7T
https://m.edsoo.ru/H8I4T5F2L
https://m.edsoo.ru/U3K6Y1B3G
https://m.edsoo.ru/Y2H3M0Y1T
https://m.edsoo.ru/W4I0S2M5F
https://m.edsoo.ru/R5B4W2A2W
https://m.edsoo.ru/I7F9E7C0F
https://m.edsoo.ru/S6Q3Z4A0A
https://m.edsoo.ru/A0X3S8Q8W

42

WppanronaibHble ypaBHEHHUS.
OCHOBHBIE METO/IbI pELICHUS
UPPALMOHAJIBHBIX YPABHEHUN

https://m.edsoo.ru/A7T8G9X0I

43

HppanuonaibHble ypaBHEHMUS.
OcHOBHBIE METO/IbI PELLICHUS
UPPALMOHAIIBHBIX YPABHEHUN

https://m.edsoo.ru/P6N6Z9V8R

44

45

46

HppaunroHanbHble ypaBHEHHUS.
OcCHOBHBIE METO/IbI PELLICHUS
UPpPaLMOHATILHBIX YPABHEHUM

PaBHOCHIIBHBIE TTEPEXO/IBI B
PELICHUH UPPaLlMOHATIBHBIX
YpaBHEHUN

PaBHOCUIIBHBIE TIEpEXO/BI B
pELICHUH UPPaLMOHAIBHBIX
yYpaBHEHUHU

https://m.edsoo.ru/L9L1G1J71

https://m.edsoo.ru/V1G7S2L8E

https://m.edso00.ru/GOD3V7H3G

47

PaBHOCWIIBHBIE ITEPEXO/BI B
pEeLIEeHNN UPPALMOHAIIBHBIX
yYpaBHEHUHU

https://m.edsoo.ru/V1X2U1A6R

48

49

50

PaBHOCHIBHEBIE nepexoanl B
PEIICHNHU HPPATUOHAIBHBIX
ypaBHEHUU

CgoiicTBa u rpaduk KOpHs N-0if
CTETIeHU KaK (yHKIUU 0OpaTHOMH
CTETICHU C HATYPaJIbHBIM
nokasaresaeM

CgoiicTBa u rpaduk KOpHs N-0if
CTETIEHU KaK (yHKLIUU 0OpaTHOM

https://m.edsoo.ru/M5P0K4L0H

https://m.edsoo.ru/FOF4M1V2J]

https://m.edsoo.ru/P4H4G7EQU



https://m.edsoo.ru/A7T8G9X0I
https://m.edsoo.ru/P6N6Z9V8R
https://m.edsoo.ru/L9L1G1J7I
https://m.edsoo.ru/V1G7S2L8E
https://m.edsoo.ru/G0D3V7H3G
https://m.edsoo.ru/V1X2U1A6R
https://m.edsoo.ru/M5P0K4L0H
https://m.edsoo.ru/F0F4M1V2J
https://m.edsoo.ru/P4H4G7E0U

CTEIIEHU C HaTypaJbHbIM
[I0Ka3aTeyIeM

51

KonTtponsnas pabora:

"CBoiicTBa u rpaduk KOpHS N-0if

creneHu. MppauvoHanbHbIe
ypaBHeHuUA"

https://m.edsoo.ru/S4L4W3Y5R

52

53

CreneHb ¢ paliMoOHaIbHBIM
OKa3aTeJIEM U €€ CBOMCTBA

CrerneHb ¢ pairOHaJIbHbBIM
rokKa3arejieM U €€ CBOMCTBA

https://m.edsoo.ru/O7U716 M9E

https://m.edsoo.ru/RON5V1A8V

54

Crenens ¢ pallMOHATIbLHBIM
IIOKa3aTeiieM U €€ CBOICTBa

https://m.edso0.ru/D1G9T5X4A

55

56

[TokazarenbHast QyHKINS, €€
CBOIicTBa U rpaduk
Hcnons3oBanue rpaduka
GYHKIUH IS peIIeHUS
yYpaBHEHUHU

https://m.edsoo.ru/N7K9X3D8T

https://m.edsoo.ru/E2W2R0MOD

57

Hcnons3oBanue rpaduka
(GYHKIMH JUIS] peLIeHUS]
YpaBHEHUNU

https://m.edsoo.ru/K7U0A502H

58

IToka3aTenbHbIE ypaBHEHUS.
OcHOBHBIE METO/IbI PELIEHUS
MTOKa3aTeJIbHBIX YPaBHEHUI

https://m.edsoo.ru/H1IW108A0F

59

IToka3arenbHbIe ypaBHEHUS.
OcHOBHBIE METO/IbI PELIEHUS
MTOKa3aTeJIbHBIX YPaBHEHUI

https://m.edso0.ru/SOD5H5N21



https://m.edsoo.ru/S4L4W3Y5R
https://m.edsoo.ru/O7U7I6M9E
https://m.edsoo.ru/R0N5V1A8V
https://m.edsoo.ru/D1G9T5X4A
https://m.edsoo.ru/N7K9X3D8T
https://m.edsoo.ru/E2W2R0M0D
https://m.edsoo.ru/K7U0A5Q2H
https://m.edsoo.ru/H1W1O8A0F
https://m.edsoo.ru/S0D5H5N2I

IToka3arenbHble ypaBHEHUS.

60 OCHOBHBIE METO/IbI PEIICHUS https://m.edsoo.ru/A1R9U6L90
MOKA3aTeIbHBIX YPAaBHCHHIM
KonTtponbnas pabora:

61 "TTokazarenpHast PYHKIIHSL. https://m.edsoo.ru/U4U216K7C
[TokazarenbHble ypaBHEHUS"
JI . Csoii

62 orapudm wucna. CpoiicTsa https://m.edsoo.ru/R3H3P7Z5W
norapudma
JI . Csoii

63 orapu¢u wncra. CeoiicTsa https://m.eds00.ru/X4RIXOW6K
norapudma
JI . Csomi

64 orapugm umcna. Ceotictsa https://m.edsoo.ru/D7J3Y8P2H
norapudma

65 JlecATIIHEIE i1 HATYPATLHBIC https://m.edsoo.ru/NOO6D3C8Z
aorapudmsl

66 JleCATHYHEIC H HATYpATIbHEIC https://m.edso0.ru/M0Y405A9B
norapudmsl
IIpeoOpa3oBanue a i,

67 PEODPASOBANHE BLIPLKCHHH https://m.edsoo.ru/W5C5L.0J9J
coJiepKanux Jorapudmol
IIpeo6 I

68 PEODPASOBAHUE BHIPAKCHIH, https://m.edso00.ru/T8O6UIVEX
COJIepXKaIIuX JorapudmMpl
IIpeo0 %

69 PEODPA3OBAHUE BLIPAKCHIH, https://m.edso0.ru/04J3K5L7G
CoJIeprKalIuX Jorapudmol
Jlora ecKa eé

70 vaI/I(bMI/I‘—I kas ymHicuu, https://m.edsoo.ru/V1B5J7P6R
cBOIicTBa U rpaduk
1 -

71 orapumrieckas ynxi, & hitps://m.eds00.ru/K7C7X5S3l

CBOMCTBa U rpadpuK



https://m.edsoo.ru/A1R9U6L9O
https://m.edsoo.ru/U4U2I6K7C
https://m.edsoo.ru/R3H3P7Z5W
https://m.edsoo.ru/X4R9X0W6K
https://m.edsoo.ru/D7J3Y8P2H
https://m.edsoo.ru/N0O6D3C8Z
https://m.edsoo.ru/M0Y4O5A9B
https://m.edsoo.ru/W5C5L0J9J
https://m.edsoo.ru/T8O6U9V6X
https://m.edsoo.ru/O4J3K5L7G
https://m.edsoo.ru/V1B5J7P6R
https://m.edsoo.ru/K7C7X5S3I

72

Ucnonb3oBanue rpaduka
GYHKIMY IS peIeHUs
ypaBHEHUH

https://m.eds00.ru/Z6A2Z6S0F

73

Hcnonb3oBanue rpaduka
(byHKUIMU 715 pelieHust
ypaBHEHUI

https://m.edsoo.ru/I3N1IN6A1P

74

75

76

Jlorapupmuueckue ypaBHEHHS.
OCHOBHBIEC METO/IbI PEIICHUS
JOTapuPpMHUECKUX yPaBHEHUI

Jlorapudmuueckue ypaBHEHUSI.
OcHOBHBIE METOIbI PEILICHUS
jorapu(pMUUECKUX ypaBHEHHMA

Jlorapudmuueckue ypaBHEHUSI.
OcHOBHBIE METO/BI PELLICHUS
Jorapu(pMHUUECKUX ypaBHEHUH

https://m.edso0.ru/C3A5D7A4F

https://m.edsoo.ru/I4A0Z2Y 60

https://m.edsoo.ru/H6M2C1L4C

77

PaBHOCUIIBHBIE TIEpEXO/IBI B
pelIeHnH JorapupMUUEcKux
yYpaBHEHUHU

https://m.eds00.ru/Z2C9V6C4N

78

79

80

PaBHOCUIIBHBIE TIEpEXO/IBI B
pelIeHNnH JorapupMUUECcKux
ypaBHEHUU

KonTtponbHas pabora:
"Jlorapudmuueckast pyHKIuS.
Jlorapudmuueckue ypaBHeHus"

CI/IHYC, KOCHUHYC, TAHI'CHC U
KOTAHT'CHC YHUCJIIOBOT'O apTryMCHTA

https://m.edsoo0.ru/ESC1K2X7B

https://m.edsoo.ru/X2F1R6F9R

https://m.edsoo.ru/H51612F2Z

81

CuHyC, KOCHHYC, TAHT€HC U
KOTaHT€HC YHUCIIOBOTO apryMeHTa

https://m.edsoo.ru/W8U1V3Y6L



https://m.edsoo.ru/Z6A2Z6S0F
https://m.edsoo.ru/I3N1N6A1P
https://m.edsoo.ru/C3A5D7A4F
https://m.edsoo.ru/I4A0Z2Y6O
https://m.edsoo.ru/H6M2C1L4C
https://m.edsoo.ru/Z2C9V6C4N
https://m.edsoo.ru/E8C1K2X7B
https://m.edsoo.ru/X2F1R6F9R
https://m.edsoo.ru/H5I6I2F2Z
https://m.edsoo.ru/W8U1V3Y6L

82

ApKcuHYC, apKKOCUHYC U
apKTaHI'€HC YHCIIOBOTO
apryMeHTa

https://m.edsoo.ru/P3M6W90Q20

83

ApKcUHYC, apKKOCUHYC U
apKTaHI€HC YHUCIIOBOIO
aprymeHra

https://m.edso0.ru/X3P6U9I8K

84

85

86

Tpuronomerpuueckas
OKPYXHOCTb, OIIpE/ICTICHHE
TPUTOHOMETPUICCKHUX (PYHKITHIHA
YHCJIOBOT'O apryMeHTa
Tpuronomerpuueckas
OKPYXHOCTB, OIIpe/IeJICHIE
TPUTOHOMETPUICCKHUX (PYHKITHIA
YHCIIOBOTO apryMeHTa
OCHOBHBIE TPUTOHOMETPUYECKUE

bopMmybl

https://m.edso0.ru/O1N9F4B7T

https://m.edsoo.ru/SOBOF105L

https://m.edsoo.ru/L7A0K3Z7T

87

OCHOBHbBIE TPUTOHOMETPUYECKUE
bopMmybI

https://m.eds00.ru/SOC3A6P9Z

88

89

OCHOBHBIC TPUTOHOMETPUYECKHUE
bopMyIbI
OCHOBHBIE TPUTOHOMETPUYECKHUE
bopmyIbI

https://m.edsoo.ru/T9L9J6L9R

https://m.edsoo.ru/K9A8H6J9Z

90

[Tpeobpa3zoBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHUI

https://m.edso0.ru/X90817N6B

91

[Tpeobpa3zoBanue
TPUTOHOMETPHUYECKUX
BBIPAXKEHUIN

https://m.edsoo0.ru/X4F8190Q5T



https://m.edsoo.ru/P3M6W9Q2O
https://m.edsoo.ru/X3P6U9I8K
https://m.edsoo.ru/O1N9F4B7T
https://m.edsoo.ru/S0B0F1O5L
https://m.edsoo.ru/L7A0K3Z7T
https://m.edsoo.ru/S0C3A6P9Z
https://m.edsoo.ru/T9L9J6L9R
https://m.edsoo.ru/K9A8H6J9Z
https://m.edsoo.ru/X9Q8I7N6B
https://m.edsoo.ru/X4F8I9Q5T

92

[IpeobpaszoBanue
TPUTOHOMETPUUYECKHX
BBIPAXKEHUM

https://m.edsoo.ru/A6J1IN1I8K

93

[IpeobpaszoBanue
TPUTOHOMETPUUYECKUX
BBIPAKCHUI

https://m.edso0.ru/02L.954M4J

94

95

Peuienne TpuroHOMeTpUYECKUX
ypaBHEHUI

Penienue TpUroHoMeTprUUECKUX
YpaBHEHUN

https://m.edsoo.ru/K2Y6M4N9A

https://m.edso0.ru/I3U0QI9F7X

96

Pemienne TpuroHOMeTpUYECKUX
ypaBHEHUI

https://m.edsoo.ru/B8G5N7Y9A

97

98

Peuienne TpuroHOMeTpUYECKUX
ypaBHEHUU

Peuienre TpUroHOMETpUYECKUX
yYpaBHEHUHU

https://m.edsoo.ru/E4AM9U4C7M

https://m.edsoo.ru/K3A90Q7T40Q

99

100

101

102

Pemienne TpuroHOMETpUYECKUX
ypaBHEHUU

Pemenue TpuronomeTpuyeCcKux
ypaBHEHUU

KonTtponbHas pabora:
"TpUroHOMETPUYECKUE
BBIPAXKECHUS U
TPUTOHOMETPUUECKHE
ypaBHeHUs"

HOCJ’ICI[OBaTCJIBHOCTI/I, CIIOCOOBI
3aJIaHKs II0CJIEIOBAaTEILHOCTEIA.

https://m.edsoo.ru/M0A2I15M30

https://m.edsoo.ru/P3S5X4D1N

https://m.edsoo.ru/U9WOW2P3H

https://m.edsoo.ru/U1Q9W3H4E



https://m.edsoo.ru/A6J1N1I8K
https://m.edsoo.ru/O2L9S4M4J
https://m.edsoo.ru/K2Y6M4N9A
https://m.edsoo.ru/I3U0Q9F7X
https://m.edsoo.ru/B8G5N7Y9A
https://m.edsoo.ru/E4M9U4C7M
https://m.edsoo.ru/K3A9Q7T4Q
https://m.edsoo.ru/M0A2I5M3O
https://m.edsoo.ru/P3S5X4D1N
https://m.edsoo.ru/U9W0W2P3H
https://m.edsoo.ru/U1Q9W3H4E

Merton maTemaTnueckoun
WHIYKIIUU

103

104

MoHoTOHHBIE B OIrpaHUYCHHBIC
IIOCJIEI0BATEIbHOCTH. McTOpus
aHanm3a OECKOHEYHO MaJIbIX

Apudmerndeckas nporpeccus

https://m.edsoo.ru/I1U4M3U1Q

https://m.edsoo.ru/H5G9X6EOK

105

['eomeTrpuueckas nporpeccust

https://m.edsoo0.ru/S7R0L1J8]

106

107

beckoneuno yOwiBarorias
reoOMETpUYECKasi MPOTrpeccus

CymMma 6eckOHEeuHO yObIBaroIei

FEOMETPUUECKON MPOTrPECCHH

https://m.edsoo.ru/I8J1U710A

https://m.edso0.ru/T3TOV6K5V

108

JIunelinplil 1

AKCHOHEHUIHAIBHBIN pocT. Yncio

e. @opmyIia CIOKHBIX
MPOLICHTOB

https://m.edsoo.ru/E6E2B9K1Z

109

JIugeiiHbpil 1

AKCHOHEHIHAIBHBIN pocT. Yncio

e. PopmyIia CIOKHBIX
IIPOLIEHTOB

https://m.edsoo.ru/T1M4W6U4N

110

111

112

Hcnons30BaHue Mporpeccuu uist

PEIICHMA pCaJIbHBIX 3a1a4
NPUKJIAJIHOTO XapakTepa

KonTponpHas padora:
"ITocnenoBaTeILHOCTU U
nporpeccun”

HenpepbiBHBIE QYHKITUU U UX
CBOMCTBA

https://m.edsoo.ru/Y6U4F209W

https://m.edsoo.ru/R1F6U9J90

https://m.eds00.ru/O6G0Q1N3C



https://m.edsoo.ru/I1U4M3U1Q
https://m.edsoo.ru/H5G9X6E0K
https://m.edsoo.ru/S7R0L1J8J
https://m.edsoo.ru/I8J1U7I0A
https://m.edsoo.ru/T3T0V6K5V
https://m.edsoo.ru/E6E2B9K1Z
https://m.edsoo.ru/T1M4W6U4N
https://m.edsoo.ru/Y6U4F2O9W
https://m.edsoo.ru/R1F6U9J9O
https://m.edsoo.ru/O6G0Q1N3C

Touka pa3pbiBa. ACUMITOTHI

113 g https://m.edsoo.ru/P7B3T3K2W
rpa¢gukoB QpyHKITHI
Croii N

114 BOWCTBA yHKIii https://m.edsoo.ru/E3A4J3B3T
HETIPEPBLIBHBIX HA OTPE3KE
Croii .

115 BOHCTBA yHKIuii https://m.eds00.ru/T8J5G6L8M
HEIPEPHIBHBIX HAa OTPE3KE
Merto epBajo

116 TONL METEPBATIOB 2T https://m.edso0.ru/A1Q0Q9J1Y
pEIICHUS HEPABEHCTB
M

117 CTOM MHTEPBATIOB LTt https://m.edsoo.ru/1I2A1EQW4Z
pGIIICHI/Ifl HepaBeHCTB
M

118 CTOM HMHTCPBATIOB Tt https://m.eds00.ru/S5L2G6A1N
pEIICHUS HEPABEHCTB
[IpuMeHeHne cBOMCTB

119 HETPEPHIBHBIX (QYHKITAN IS https://m.edsoo.ru/V9G7L1E1]
pelieHus 3aaaq
[IprMeHeHne cBOMCTB

120 HETPEPHIBHBIX QYHKIIUN JTsT https://m.eds00.ru/S9VAESNGE
penieHus 3a1a4
IT

121 CPBAT H BTOpas MPOUSBOHDIC https://m.eds00.ru/C3B7M4G9C
byHKIIUA
o o

122 TPEAICIICHHCE, FCOMUe ThrHECKIH https://m.edsoo.ru/14D1T3B0Y
CMBICTT POU3BOAHOMN
Omnpenenenne, GU3NIECKH

123 npezenenne, pu qu o https://m.edsoo.ru/JOV3D5K5R
CMBICJT HpOI/ISBOJIHOI/I
v .

124 PABHICHHE XacaTCIBHON K https://m.eds00.ru/Z5B1FAL 7P
rpaduxy GyHKIUN
v .

125 DaBHCHHC KacaTCilbHOM K https://m.edso0.ru/USD8N5PIK

rpaduKy QyHKIHH



https://m.edsoo.ru/P7B3T3K2W
https://m.edsoo.ru/E3A4J3B3T
https://m.edsoo.ru/T8J5G6L8M
https://m.edsoo.ru/A1Q0Q9J1Y
https://m.edsoo.ru/I2A1E0W4Z
https://m.edsoo.ru/S5L2G6A1N
https://m.edsoo.ru/V9G7L1E1J
https://m.edsoo.ru/S9V4E5N6E
https://m.edsoo.ru/C3B7M4G9C
https://m.edsoo.ru/I4D1T3B0Y
https://m.edsoo.ru/J0V3D5K5R
https://m.edsoo.ru/Z5B1F4L7P
https://m.edsoo.ru/U8D8N5P9K

[Ipon3BoIHBIE 3JIEMEHTAPHBIX

126 . 1 https://m.edso00.ru/G2J4D3N7B
byHKIHHA

127 HpOHBB(iHHHe DJICMCHTApHbIX 1 https://m.edso0.ru/1605U3U7X
byHKIII
[Tpon3BoiHAS CYMMBI,

128 MIPOU3BEICHHUS, YACTHOTO H 1 https://m.edsoo.ru/L3Q9U9S9X
KOMITO3UITUH (DYHKITHI
[Tpou3BoiHAS CyMMBI,

129 MIPOU3BEICHUS, YACTHOTO H 1 https://m.edsoo.ru/M3D2H9F6L
KOMITO3UITUH (DYHKITHI
[IponsBoHas cymmBl,

130 MIPOU3BEICHUS, YACTHOTO U 1 https://m.eds00.ru/P7GOUBU3P
KOMITO3UITUH (DYHKITHI

131 FOHTPOHBHM padora: 1 1 https://m.eds00.ru/TOW6X2C7S

[TpousBognas"

[ToBTOpenue, 06001IEHNE,

132 CUCTEMATHU3aIUA 3HAHUIL: 1 https://m.edsoo.ru/G8X3FOS9N
"VpaBHenus"
[ToBTOpenue, o6odIIEHNE,

133 CHCTEMAaTU3alMs 3HAHUM: 1 https://m.eds00.ru/X3D4V0X7C
"Oyakuun"

134 Hrorosast koHTpOIBHAS paboTa https://m.eds00.ru/X6Y51922W

135 Wrorosast KoHTpOJIbHAS paboTa https://m.eds00.ru/JOD7J5X0F

136 Hosropenue, 0606memje’ 1 https://m.eds00.ru/Z3N5H5S9Y
CHUCTEMaTH3alus 3HAaHUI

OBIIEE KOJIMYECTBO YACOB I1O 136 10

I[TPOTPAMME



https://m.edsoo.ru/G2J4D3N7B
https://m.edsoo.ru/I6O5U3U7X
https://m.edsoo.ru/L3Q9U9S9X
https://m.edsoo.ru/M3D2H9F6L
https://m.edsoo.ru/P7G0U6U3P
https://m.edsoo.ru/T0W6X2C7S
https://m.edsoo.ru/G8X3F0S9N
https://m.edsoo.ru/X3D4V0X7C
https://m.edsoo.ru/X6Y5I9Z2W
https://m.edsoo.ru/J0D7J5X0F
https://m.edsoo.ru/Z3N5H5S9Y

11 KJIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

JIeKTPOHHBbIE N (pPOBbIE
o0pa3oBaTejbHbIe pecypchl

[IpuMeHeHne nNpou3BOIHON K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb Y 3KCTPEMYMBbI
[TpumeHeHne Nponu3BOJHON K

UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBbI

[IpumeHeHne mpOU3BOTHON K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

[IprMeHeHne npon3BOIHON K
UCCIeIoBaHMI0 (PYHKIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

https://m.edsoo.ru/D4G4EO0QON

https://m.edso00.ru/S1A9Z10Q8E

https://m.edsoo0.ru/W9V406S6Z

https://m.edsoo.ru/E4K3Q0H3D

[IprMeHeHne npon3BOIHOM K
MCCIIeI0BaHMIO (QYHKIIMI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

https://m.edsoo.ru/P4P9P7H6A

IIpuMeHeHne Npou3BOIHON K
MCCIIeI0BaHMIO (DYHKIIHI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnenne HanOobIIero u
HaMMEHBIIETO 3HAYCHUS
HENpepbIBHON (PYHKIUU Ha
OTpe3Ke

https://m.edsoo.ru/H7P5C9U1S

https://m.edsoo.ru/U1K212W4Z



https://m.edsoo.ru/D4G4E0Q0N
https://m.edsoo.ru/S1A9Z1Q8E
https://m.edsoo.ru/W9V4O6S6Z
https://m.edsoo.ru/E4K3Q0H3D
https://m.edsoo.ru/P4P9P7H6A
https://m.edsoo.ru/H7P5C9U1S
https://m.edsoo.ru/U1K2I2W4Z

Haxoxxnenne HanOOIIBIIETO U
HaMMEHBIIIEr0 3HAYECHUS
HENPEePhIBHON (YHKIIUU HA
OTpe3Ke

https://m.edsoo.ru/E6H8S5K 41

Haxoxxnenne HanOOJIBIIETO U
HAUMEHBIIIETO 3HAYCHUS
HETPEPHIBHON (PYHKIIUU HA
OTpe3Ke

https://m.eds00.ru/R5Z7X0W9S

10

Haxoxnenue Hanbombiero u
HaMMEHBIIETO 3HAYCHUS
HETPEPHIBHON (PYHKIUU HA
oTpe3Ke

https://m.edsoo.ru/Z0W5EQS3U

11

Haxoxnenue Hanbombiero u
HAaUMEHBIIIETO 3HAUEHUS
HenpepbrIBHON (QYHKIIUU HA
OTpe3Ke

https://m.edso0.ru/A2Y205Y7W

12

13

14

Haxoxnenne HanOobIIero u
HAaUMEHBIIIETO 3HAUEHUS
HenpepbrIBHON (YHKIIUU HA
OTpe3Ke

[IpumeneHnre npou3BOIHON IS
HaXO0XJAEHUS HAWTYUYIIEro
peLICHUS B MPUKJIATHBIX
3aJ1agax

[Ipumenenre npou3BOIHOM 1S
HaxXO0XJAEHUS HAWTY4YLIETO
pEeLIeHUS B MPUKIIATHBIX
3aJ1a9ax

https://m.edso0.ru/NOM1F5G7K

https://m.edsoo.ru/U9D9VINOQ

https://m.eds00.ru/S1L9V4A6S



https://m.edsoo.ru/E6H8S5K4I
https://m.edsoo.ru/R5Z7X0W9S
https://m.edsoo.ru/Z0W5E0S3U
https://m.edsoo.ru/A2Y2Q5Y7W
https://m.edsoo.ru/N0M1F5G7K
https://m.edsoo.ru/U9D9V9N0Q
https://m.edsoo.ru/S1L9V4A6S

15

[IpuMeHeHne npon3BOHON 1S
orpeziesieHus: CKOPOCTH U
YCKOpEHUSs Ipolecca, 3aJaHHOTO
dbopmyoi uiu rpapuKoM

https://m.edsoo.ru/G5M1V7B5P

16

[IpuMeHeHne npon3BOHOM IS
OTIpeIeIeHUs] CKOPOCTH U
YCKOpEHUS Ipolecca, 3aIaHHOTO
dbopmynoit unu rpadpukom

https://m.edsoo.ru/U314B618N

17
18

Komrmozumus ¢pyHKIui

Komnosumus ¢pyHkimii

https://m.edsoo.ru/K4Z0D8I10W

https://m.edsoo.ru/H5V7H3Y1U

19

20

21

Komrmozumus ¢pyHKIui

['eomeTpuyeckue 06pasbl
YpaBHEHU HAa KOOPJAUHATHOU
IJIOCKOCTH

['eomerpuueckue oOpassl

YpaBHEHU Ha KOOPAUHATHOU
IIJIOCKOCTH

https://m.edsoo.ru/POALN9E2Z

https://m.edsoo.ru/KON5Z5L8M

https://m.edsoo.ru/Q7U3M8B5I

22

KonTponbHnas padora:
"UccnenoBanue GyHKIMIMA C
MOMOIIBIO TPOU3BOTHON"

https://m.edso0.ru/Z1V5I15Y0G

23

24

25

[TepBooOpa3Hasi, OCHOBHOE
CBOMCTBO EPBOOOPA3HBIX

[TepBooOpa3HbIe 31eMEHTapHBIX
¢ynkuuit. [IpaBuna
HaXOXKJICHUS TIEPBOOOPA3HBIX
[TepBooOpa3HbIe 31eMEHTapHBIX
¢ynkunii. [IpaBuna
HaXO0KJICHUS IePBOOOPA3HBIX

https://m.edso0.ru/G6P1P7Z4C

https://m.edso0.ru/G4P5E1L2S

https://m.eds00.ru/Q8M9D6D8M



https://m.edsoo.ru/G5M1V7B5P
https://m.edsoo.ru/U3I4B6I8N
https://m.edsoo.ru/K4Z0D8I0W
https://m.edsoo.ru/H5V7H3Y1U
https://m.edsoo.ru/P0A1N9E2Z
https://m.edsoo.ru/K0N5Z5L8M
https://m.edsoo.ru/Q7U3M8B5I
https://m.edsoo.ru/Z1V5I5Y0G
https://m.edsoo.ru/G6P1P7Z4C
https://m.edsoo.ru/G4P5E1L2S
https://m.edsoo.ru/Q8M9D6D8M

26

Hurerpai. I'eomerpuyeckuii
CMBICJI MHTErpaja

https://m.edsoo0.ru/J7Z3W3T1H

27

28

29

Brrunciienue onpenenéHHoro
uHTEeTpaa mo popmyse
Hrrotona-Jleiioanma
Beruucnenue onpenenéHHOTo
UHTErpaia no popmysie
Hprorona-JleiiOnuma
[TpumeHeHne UHTErpaa s
HAXOXKJICHUS TUIOIIAICH
IUIOCKUX GUTyp

https://m.edsoo0.ru/Q9M9P2I18W

https://m.edsoo.ru/TLTU9E4X8N

https://m.edso0.ru/T9W1Z24M6J

30

[IpumeHnenue nHTETpaNa s
HaXO0XJeHUs1 00BEMOB
T€OMETPUYECKUX TEI

https://m.edso0.ru/R8J8E1F8P

31

32

33

[Ipumeps! pemenuit
nudpepeHIaTbHBIX YpaBHEHUN

IIpumepsl pereHunit
g depeHIMaIbHbIX ypaBHEHUH

MaremaTtrueckoe
MOJICIUPOBAHHUE PEATIbHBIX
MPOIIECCOB C TOMOIIBIO
TuddepeHIMaIbHbIX ypaBHEHU]

https://m.edsoo.ru/U0D9U6GJ1E

https://m.edsoo.ru/A7ESL5H6G

https://m.edsoo0.ru/L8T9L8C7U

34

KonTponbhas pabota:
"TlepBooOpazHas 1 uHTErpa"

https://m.edsoo.ru/VIN6Z7D9F

35

36

Tpuronomerpudeckne QyHKIINH,
UX CBOMCTBA U rpapuKu
Tpuronomerpudeckue GyHKINH,
UX CBOMCTBA U rpaduku

https://m.edso0.ru/M5T6Q1R6W

https://m.edso0.ru/ROO2VIH7T



https://m.edsoo.ru/J7Z3W3T1H
https://m.edsoo.ru/Q9M9P2I8W
https://m.edsoo.ru/T1U9E4X8N
https://m.edsoo.ru/T9W1Z4M6J
https://m.edsoo.ru/R8J8E1F8P
https://m.edsoo.ru/U0D9U6J1E
https://m.edsoo.ru/A7E8L5H6G
https://m.edsoo.ru/L8T9L8C7U
https://m.edsoo.ru/V1N6Z7D9F
https://m.edsoo.ru/M5T6Q1R6W
https://m.edsoo.ru/R0O2V9H7T

37

Tpuronomerpuyeckue GyHKINH,
UX CBOMCTBA U rpapuku

https://m.edso0.ru/Q3Y7V4C5L

38

39

Tpuronomerpudeckue GyHKINH,
UX CBOWCTBA U rpaduku
Tpuronomerpuueckue QyHKIUH,
UX CBOMCTBa U rpaduku

https://m.edsoo.ru/R60473D1Z

https://m.edsoo.ru/Y3Q9I1F8K

40

OTt60p KOpHEH
TPUTOHOMETPHUYECKUX
YPaBHEHUI C TIOMOIIBIO
TPUTOHOMETPUIECKOM
OKPYXXHOCTH

https://m.eds00.ru/B0G4G3V3K

41

OTt60p KOpHEH
TPUTOHOMETPUUECKHUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON
OKPY>KHOCTH

https://m.edsoo.ru/COD3S5N0OR

42

43

44

OTt60p KOpHEH
TPUTOHOMETPUYECKUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON
OKPY>KHOCTH

OTt60p KOpHEH
TPUTOHOMETPUYECKUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH

PelieHne TpuroHOMETpUYECKUX
HEPABEHCTB

https://m.edsoo.ru/U203R2E1A

https://m.edsoo.ru/C4P3C7B7H

https://m.edsoo.ru/R2B0OX4R6W



https://m.edsoo.ru/Q3Y7V4C5L
https://m.edsoo.ru/R6O4Z3D1Z
https://m.edsoo.ru/Y3Q9I1F8K
https://m.edsoo.ru/B0G4G3V3K
https://m.edsoo.ru/C0D3S5N0R
https://m.edsoo.ru/U2O3R2E1A
https://m.edsoo.ru/C4P3C7B7H
https://m.edsoo.ru/R2B0X4R6W

Pewienne TpuroHOMeTpu4YECKUX

45 https://m.edsoo.ru/BOI9O0L5A
HEPABCHCTB
Pemenue 0

46 HICHHE TPHTOHOMCTPUHCCIHX https://m.edsoo.ru/I2R3SM9IN1IN
HEPABEHCTB
Penrenue Tpuronome e

47 R MeTpuHeciiX https://m.edsoo.ru/E7TR6N4R1M
HEPABCHCTB
KonTtponsnas pabora:
"I‘

48 paq)min TPUTOHOMCTPHHCCKHX https://m.edsoo.ru/Y8L6M9T2I
¢Gynkuui. TpuroHOMeTpuYeCcKIe
HepaBeHCTBA"
OCHOBHBIE METOIIBI PEILICHUS

49 APLD https://m.eds00.ru/Q4S7I5X7N
II0KA3aTCJIIbHBIX HepaBeHCTB
OCHOBHBIE METOJIBI PEIICHUS

50 AAbLP https://m.edsoo.ru/FOK0Q9W2B
IIOKA3aTCJIIbHBIX HepaBeHCTB
OCHOBHBIE METO

51 AR pOITICHITE https://m.eds00.ru/Z1C9E8D7S
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METOIIBI PEIIEHNA

52 AbLP & https://m.edsoo.ru/S7P6D1HOV
IIOKA3aTCJIIbHBIX HepaBeHCTB
OCHOBHBIE METOJIBI PEIIEHUS

53 ABLP https://m.edsoo.ru/V3Y3F1Q2F
norapu(MUIECKIX HEPABEHCTB
OCHOBHBIE METO/IBI PEILIEHUS

54 ABLP https://m.edsoo0.ru/T3Z6W4U9X
norapupMHUUECKUX HEPABEHCTB
OCHOBHBIE METOIIBI PEIICHUS

55 AbLP https://m.edsoo.ru/R4AM0OG4Y 6B
norapu(pMUIECKIX HEPABEHCTB
OCHOBHBIE METOIBI PEILIEHUS

56 AP P https://m.eds00.ru/N8GIWSBIE
norapu(pMHUUECKUX HEPABEHCTB
OcHoO € METO elie

o7 HOBHDIC METOA! PEILICHITE https://m.edso00.ru/W1J6H3Z4V

UPPALMOHAILHBIX HEPABEHCTB



https://m.edsoo.ru/B0I9O0L5A
https://m.edsoo.ru/I2R3M9N1N
https://m.edsoo.ru/E7R6N4R1M
https://m.edsoo.ru/Y8L6M9T2I
https://m.edsoo.ru/Q4S7I5X7N
https://m.edsoo.ru/F0K0Q9W2B
https://m.edsoo.ru/Z1C9E8D7S
https://m.edsoo.ru/S7P6D1H0V
https://m.edsoo.ru/V3Y3F1Q2F
https://m.edsoo.ru/T3Z6W4U9X
https://m.edsoo.ru/R4M0G4Y6B
https://m.edsoo.ru/N8G9W8B1E
https://m.edsoo.ru/W1J6H3Z4V

58

OCHOBHBIC MCTOJbI pCHICHUSA
HppauoOHaJIbHBIX HCPABCHCTB

https://m.edsoo.ru/L2A5K7S9C

59

60

OcHOBHBIE METO/IbI PELLIEHUS
UPPALMOHAIBHBIX HEPABEHCTB
OcHOBHBIE METO/BI PEILICHUS
UPPALMOHAIBHBIX HEPABEHCTB

https://m.edso00.ru/Z1TOD3S3X

https://m.edsoo.ru/FOR8G7Y9N

61

I'paduueckue meToabl pemeHus
MPPALMOHATIBHBIX YPaBHEHUN

https://m.edsoo.ru/S4D9J0Y0OH

62

63

I'paduueckue metozs! perieHus
HUPPALMOHATLHBIX YpaBHEHUHN
['padmyeckue METOABI peLICHHS
MOKa3aTeJIbHbIX YPaBHEHU

https://m.edsoo.ru/H8BSMOD1R

https://m.edsoo.ru/F4G3F2H9W

64

I'paduueckue meToabl pemeHus
MOKa3aTeJIbHbIX HEPABEHCTB

https://m.edsoo.ru/AOR9WS8Q5Z

65

66

I'paduueckue meToab! pemeHus
norapu(MUUECKUX YpaBHEHUN
['padmyeckue METOABI pelIeHHs
norapu(pMUUECKUX HEPABEHCTB

https://m.edsoo.ru/U7X4F7Q4A

https://m.edsoo.ru/P7TM9G8T9B

67

I'paduyeckue MmeToab! pemeHust
norapu(MUIECKIX HEPABEHCTB

https://m.edso0.ru/B2C2T3K2J

68

69

I'paduueckue MeTo bl pereHus
MOKa3aTeNbHbIX U
Jorapu(pMUUECKUX ypaBHEHHM

I'paduueckue MeTo bl pereHus
NoKa3aTeIbHbIX U
JOrapupMHUUECKUX YpaBHEHUI

https://m.edso0.ru/ROT609B6F

https://m.edsoo.ru/E8F3N4G6Q



https://m.edsoo.ru/L2A5K7S9C
https://m.edsoo.ru/Z1T0D3S3X
https://m.edsoo.ru/F9R8G7Y9N
https://m.edsoo.ru/S4D9J0Y0H
https://m.edsoo.ru/H8B8M0D1R
https://m.edsoo.ru/F4G3F2H9W
https://m.edsoo.ru/A0R9W8Q5Z
https://m.edsoo.ru/U7X4F7Q4A
https://m.edsoo.ru/P7M9G8T9B
https://m.edsoo.ru/B2C2T3K2J
https://m.edsoo.ru/R0T6O9B6F
https://m.edsoo.ru/E8F3N4G6Q

70

I'paduueckue MeToBI pemeHus

IIOKa3aTCJIbHBIX U

Jorapu(pMUUECKUX HEPABEHCTB

https://m.edsoo.ru/W8C2J6C5H

71

I'paduueckue MeTo Bl pemeHus

IIOKa3aTCIbHBIX U

norapupMHUECKUX HEPABEHCTB

https://m.edso0.ru/B9J103M7K

72

KonrpomnsHas padora:
"UppanuoHanabHbIe,
NOKa3aTeIbHbBIC U
norapudmuueckue
HepaBeHcTBa"

https://m.edsoo.ru/H3H8K1L30

73

74

75

76

KommekcHsle uucna.
Anrebpanyeckas u
TPUTOHOMETpHUEcKast (pOpMbI
3aMMCcy KOMIUIEKCHOTO YHCiia

KommekcHsle uncna.
Anrebpanueckas u
TPUTOHOMETpHUYEcKast (pOpMbI
3aMMCU KOMIUIEKCHOTO YHciia

Apudmernueckre onepanum ¢
KOMIUIEKCHBIMU YK CIIaMU
ApudmeTnueckue ornepauu c
KOMIUIEKCHBIMU YK CIIaMU

https://m.edsoo.ru/U3K1W8R1H

https://m.edsoo.ru/ZON3D2E6R

https://m.edso0.ru/UOR3T7P3N

https://m.eds00.ru/J6Y6VIT40

77

N300pakeHre KOMIUIEKCHBIX
yucen Ha KOOPAUHATHON
MJIOCKOCTH

https://m.edsoo.ru/G3A1HIN2P



https://m.edsoo.ru/W8C2J6C5H
https://m.edsoo.ru/B9J1O3M7K
https://m.edsoo.ru/H3H8K1L3O
https://m.edsoo.ru/U3K1W8R1H
https://m.edsoo.ru/Z0N3D2E6R
https://m.edsoo.ru/U0R3T7P3N
https://m.edsoo.ru/J6Y6V9T4Q
https://m.edsoo.ru/G3A1H9N2P

78

N300parkeHne KOMIUIEKCHBIX
YHCeN Ha KOOPIHHATHOM
IUIOCKOCTH

https://m.edsoo.ru/L6J5W0A8M

79

®opmyna Myaspa. Kopau n-oi
CTEINEHU U3 KOMILIEKCHOTO
quciaa

https://m.edsoo.ru/B7A7H2C1G

80

81

82

®opmyna Myaspa. Kopau n-oit
CTEIEHU U3 KOMIUIEKCHOTO
yucia

HpI/IMeHCHI/Ie KOMIIIICKCHBIX
YUCCII IJIA PCHICHUA
q)HSquCKI/IX U IrCOMCTPHUYCCKHUX
3aaa4d

KonTponbnas pabota:
"KommuiekcHble yncia"

https://m.edso0.ru/S3N4M7H8S

https://m.edsoo.ru/B2G9C7F9A

https://m.edso0.ru/N9R7V6LOF

83
84

Harypanbnsle u niensie yucna

HaTypaJ'IBHBIe M LCJIBIC YHCIIa

https://m.edsoo.ru/V7T4W2X5X

https://m.edsoo.ru/KOC7K3B9Y

85

[IpuMeHeHne npru3HaKoB
JEJIMMOCTH LIETIBIX YUCEIT

https://m.edsoo.ru/B4A1T9D4Q

86

87

88

IIpumeHeHne MpU3HAKOB
JEJIMMOCTH LIETIBIX YUCEI

[IpuMeHeHnne npru3HaKoB
JIenruMOCTH 1eabix uncel: HOJJ
n HOK

IIpumeHeHne MpU3HAKOB

JenuMocTH 1enbix uucelr: HOJI
n HOK

https://m.edsoo.ru/E5I8F113G

https://m.eds00.ru/T3J8U4U5T

https://m.edsoo.ru/U2K4F2P2K



https://m.edsoo.ru/L6J5W0A8M
https://m.edsoo.ru/B7A7H2C1G
https://m.edsoo.ru/S3N4M7H8S
https://m.edsoo.ru/B2G9C7F9A
https://m.edsoo.ru/N9R7V6L0F
https://m.edsoo.ru/V7T4W2X5X
https://m.edsoo.ru/K0C7K3B9Y
https://m.edsoo.ru/B4A1T9D4Q
https://m.edsoo.ru/E5I8F1I3G
https://m.edsoo.ru/T3J8U4U5T
https://m.edsoo.ru/U2K4F2P2K

89

[IpuMeHeHue npru3HaKkoB
JEIMMOCTH LIEJIBIX YHACEN:
OCTaTKH 110 MOJYJIIO

https://m.edsoo.ru/C3U0V4B2M

90

[IpuMeHeHue npru3HaKkoB
JEJIMMOCTH LIEIIBIX YHACEN:
OCTaTKH 110 MOJYJIO

https://m.edso0.ru/C313J6Y 1l

91

92

93

[IpruMmeHeHue npu3HaKoB
JICJIMMOCTH IEJIBIX YUCEI:
anroput™ EBkimaa mis
pelieHus 3a/1a4 B UEJIbIX YUCIIax
KoHntponbHas padora: "Teopus
HebIX yucen"

Cucrema 1 COBOKYIHOCTh
ypaBHeHUH. PaBHOCUIIBHBIE
CUCTEMBI U CUCTEMBI-CIIEACTBUSA

https://m.edsoo.ru/KOFOL1D7Y

https://m.edsoo.ru/P8T9H7C5H

https://m.edsoo.ru/H6P6HIMA4I

94

CucreMa 1 COBOKYITHOCTh
ypaBHeHUH. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEACTBUSA

https://m.edsoo0.ru/Z7S317Y1U

95

96

97

OcCHOBHBIE METO/IbI PELLICHUS
CHUCTEM U COBOKYITHOCTEU
palMOHAIBHBIX YPaBHEHUHN

OcHOBHBIE METO/BI PELLIEHUS
CUCTEM U COBOKYITHOCTEU
VPPALMOHAIBHBIX YPABHEHUN

OcHOBHBIE METO/BI PELLIEHUS
CUCTEM U COBOKYITHOCTEU
[I0Ka3aTeJIbHBIX YPaBHEHUM

https://m.edsoo.ru/M8J5B4S8H

https://m.edso0.ru/C3H216D5T

https://m.edsoo.ru/I0Y6W4K3C



https://m.edsoo.ru/C3U0V4B2M
https://m.edsoo.ru/C3I3J6Y1I
https://m.edsoo.ru/K0F0L1D7Y
https://m.edsoo.ru/P8T9H7C5H
https://m.edsoo.ru/H6P6H9M4I
https://m.edsoo.ru/Z7S3I7Y1U
https://m.edsoo.ru/M8J5B4S8H
https://m.edsoo.ru/C3H2I6D5T
https://m.edsoo.ru/I0Y6W4K3C

98

OCHOBHBIC MCTOJbI pCHICHUSA
CHCTEM U COBOKynHOCTefI
IIOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

https://m.edso0.ru/S8W7K8Z8N

99

OCHOBHBIE METO/IbI PEIICHUS
CUCTEM U COBOKYITHOCTEU
JOrapupMHUECKUX yPaBHEHUI

https://m.eds00.ru/O6C6S7T8K

100

101

102

OCHOBHBIE METO/IbI pEILICHUS
CHUCTEM U COBOKYITHOCTEU
JOTapu(PMHUECKUX yPaBHEHUI

[Ipumenenue cucteM K
PELICHUI0 MaTeMaTHYECKUX
3aj1a4 ¥ 33/1a4 U3 Pa3IMYHbIX
oOracTell HayKu U pealibHOI
JKA3HU, UHTEPIIpETALU
MOJIYYCHHBIX PE3YJIbTAaTOB

[TpumeHeHue cucrem kK
PELICHUIO MaTEMAaTHYECKUX
3a]a4 ¥ 3a/1a4 U3 Pa3InIHbBIX
oOracTell HayKu U pealibHOI
JKA3HU, UHTEPIIpETALUA
MOJIYYCHHBIX PE3YJIbTAaTOB

https://m.edsoo.ru/R3C9Z8U9E

https://m.edsoo.ru/D0J4M5J5Z

https://m.edsoo0.ru/D5S5L.8Z6D

103

IIpuMeHeHne HepaBEHCTB K
PELICHUI0O MaTeEMaTHYECKUX
3aja4 1 3a]1a4 U3 Pa3IuuHbIX
oOractell HayKH U pealibHOI
YKU3HU, HHTEpIpeTalus
MIOJIyYEHHBIX PE3Yy/IbTaTOB

https://m.edsoo0.ru/Q8BOESN1L

104

Kontponbnas padoTa:
"CucreMbl pallHOHAIbHBIX,

https://m.eds00.ru/Z1V1S0C20



https://m.edsoo.ru/S8W7K8Z8N
https://m.edsoo.ru/O6C6S7T8K
https://m.edsoo.ru/R3C9Z8U9E
https://m.edsoo.ru/D0J4M5J5Z
https://m.edsoo.ru/D5S5L8Z6D
https://m.edsoo.ru/Q8B0E8N1L
https://m.edsoo.ru/Z1V1S0C2Q

UPPALMOHATIBHBIX
MOKa3aTeNbHbIX U
Jorapu(MUIECKUX yYpaBHEHUN"

PanuonanbHbIE ypaBHEHUS C

105 https://m.edso0.ru/C5T4V7Z11
rnapaMeTpamu
P

106 AHHOHATLHRIC HEPABEHCTRA ¢ https://m.edsoo.ru/P2N1T3U5V
rnapaMmeTpamu
P

107 AHHOHAIBHBIC CHCTCMDI € https://m.edsoo.ru/S3H8J5K4D
rnapameTpamu
"

108 PPAUHOHATLHRIC YPABHCHI, https://m.edso0.ru/K3J5H6X0V
HEPABEHCTBA C TTapaMeTPaMH
u

109 PPALHOHATLHBIC CHCTEMBI € https://m.edsoo.ru/T1IW6L4X6H
rnapameTpamu
11

110 ORA3ATCILHBIC YPABHEHIA, https://m.eds00.ru/J3T1U2T30
HepaBeHCTBa C napaMeTpaMI/I
11

111 OKA3ATCILHBIC CHCTEMBL © https://m.edsoo.ru/K5S9F0M80O
rapaMeTpaMmu
JI

112 OrapuGMIECKUE ypABHEHHA, https://m.edsoo.ru/LOY4V6T5B
HepaBeHCTBa C napaMeTpaMH
JI

113 OTapHOMIIECKHE CHCTEMDI C https://m.edsoo.ru/Z7F2J8C9M
rapaMeTpaMmu
T

114 PHTOHOMETpHHACCIHIE https://m.eds00.ru/NOIOD1P2U
YpaBHEHUS C ITapaMeTpamMu
T

115 PHTOHOMETPHHACCIHIE https://m.eds00.ru/A7K7EOB6)
HepaBeHCTBa C napaMeTpaMI/I
T

116 PHTOHOMETPHHACCIHIE CHCTEMDI https://m.edso0.ru/J4K4X703C

C ImapaMeTpaMu



https://m.edsoo.ru/C5T4V7Z1I
https://m.edsoo.ru/P2N1T3U5V
https://m.edsoo.ru/S3H8J5K4D
https://m.edsoo.ru/K3J5H6X0V
https://m.edsoo.ru/T1W6L4X6H
https://m.edsoo.ru/J3T1U2T3O
https://m.edsoo.ru/K5S9F0M8O
https://m.edsoo.ru/L0Y4V6T5B
https://m.edsoo.ru/Z7F2J8C9M
https://m.edsoo.ru/N0I0D1P2U
https://m.edsoo.ru/A7K7E0B6J
https://m.edsoo.ru/J4K4X7O3C

117

118

119

120

IToctpoenue u uccnegoBaHue
MaTeMaTUYECKUX MOJesen
pealbHbIX CUTYyallui C
MOMOIIbIO YPaBHEHUH C
napaMeTpamu

IToctpoenue u uccnegoBaHue
MaTeMaTUYECKUX MOJIeNen
pealbHbIX CUTYyallui C
MOMOIIbIO CUCTEM YPaBHEHUH C
napaMeTpamu

ITocTpoenue u uccinegoBaHue
MaTeMaTUYECKUX MOJIeNen
pealbHBIX CUTYyallui C
MOMOILIBIO CUCTEM YPaBHEHHI C
napameTpamu

KonTponbHnas pabora: "3agauu c
napaMmerpamu’

https://m.edso0.ru/O4M3H30Q6D

https://m.edsoo.ru/D6G2V3W5H

https://m.edso00.ru/B8C6W7G9T

https://m.edso0.ru/A4D3F8S9T

121

122

123

[ToBTOpenue, o6odIIEHNE,
CUCTEeMaTH3aIs 3HAHW:
"VpaBuenus"

[ToBTOpenue, 06001ICHNE,
CUCTEeMAaTH3aIs 3HAHWI:
"VpaBHeHns"

[ToBTOpenue, 06001ICHNE,
cucTeMaTH3alys 3HaHMM:
"VpaBHenus. CucteMbl
ypaBHEHUI"

https://m.edsoo.ru/V1A1A2M5F

https://m.eds00.ru/C3L9S7X8K

https://m.eds00.ru/O4R8T8V1Z



https://m.edsoo.ru/O4M3H3Q6D
https://m.edsoo.ru/D6G2V3W5H
https://m.edsoo.ru/B8C6W7G9T
https://m.edsoo.ru/A4D3F8S9T
https://m.edsoo.ru/V1A1A2M5F
https://m.edsoo.ru/C3L9S7X8K
https://m.edsoo.ru/O4R8T8V1Z

124

[ToBTOpenue, 06001ICHNE,
cUCTeMaTH3allus 3HaHU:
"Hepasencrna"

https://m.edsoo.ru/L1E5P1A6T

125

[ToBTOpenue, 06001ICHNE,
cUCTeMaTH3aIs 3HAHWI:
"HepaBencrBa"

https://m.edsoo.ru/D3N7G5F3Q

126

127

128

129

130

[ToBTOpEHHE, 0000IICHUE,
CHCTEMAaTH3aIus 3HAaHUH
"HepaBenctpa"

[ToBTOpEHME, 0000IICHUE,
CHCTeMaTH3allys 3HAHMIA:
"[IpousBoaHas U €&
npuMeHeHue"

[ToBTOpenue, 06001IEHNE,
cucTeMaTH3alys 3HaHUM:
"ITponsBogHas u eé
npuMeHeHune"

[ToBTOpenue, 06001IEHNE,
cucTeMaTH3alys 3HaHUM:
"ITponsBoaHas u eé
npuMeHeHue"

[ToBTOpenwme, 0600IIEHNE,
cUcTeMaTH3alys 3HAaHHM:
"MHTerpa u ero npuMeHeHue"

https://m.edso0.ru/C6X2P0X9N

https://m.edsoo.ru/I4AW0G7K4T

https://m.edsoo.ru/J8X0V1T5P

https://m.edsoo.ru/\W7M6B6K1G

https://m.edsoo.ru/B4H6U7V4R

131

[ToBTOpenwme, 0600IIEHNE,
CHCTeMAaTH3aIus 3HaHUH
"®yHkuun"

https://m.edsoo.ru/L7Z9N4A7I



https://m.edsoo.ru/L1E5P1A6T
https://m.edsoo.ru/D3N7G5F3Q
https://m.edsoo.ru/C6X2P0X9N
https://m.edsoo.ru/I4W0G7K4T
https://m.edsoo.ru/J8X0V1T5P
https://m.edsoo.ru/W7M6B6K1G
https://m.edsoo.ru/B4H6U7V4R
https://m.edsoo.ru/L7Z9N4A7I

[ToBTOpenue, 06001ICHNE,

132 cucTeMaTu3aus 3HaHWil: 1 https://m.edsoo.ru/Z8K1P1H60
"®yHkuun"
[ToBTOpenue, 06001ICHNE,

133 CHUCTEMaTH3allusl 3HAHHH: 1 https://m.eds00.ru/D5X7D4S6U
"Oyakuun"

134 HroroBast KoHTpoIbHAs paboTa 1 https://m.edsoo.ru/H4K1B5U2S

135 HroroBast KoHTpoIbHAs paboTa https://m.edso00.ru/L2R9Y1Q0C

136 Hosropenme, 0606meHIiIe’ 1 https://m.edsoo.ru/R6ASL3AGR
CHUCTEMaTH3aIus 3HAaHUI

OBULIEE KOJIMYECTBO YACOB I1O 136 10

I[TPOTPAMME



https://m.edsoo.ru/Z8K1P1H6O
https://m.edsoo.ru/D5X7D4S6U
https://m.edsoo.ru/H4K1B5U2S
https://m.edsoo.ru/L2R9Y1Q0C
https://m.edsoo.ru/R6A8L3A6R

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KIIACC
Koxn .
IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 001ero 0opa3oBaHusA
pe3yJbTara
1 Yucna u BBIYUCIECHUSA
11 OnepupoBaTh MOHATUSMM: pPAlMOHAIBHOE M JEHCTBUTEIBHOE YMCIIO,
' OOBIKHOBEHHAs! U JECATUYHAs APOOb, IPOLIEHTHI
12 BeimonHATe  apu@MeTHUecKue Omepalud ¢ PalUOHAIBHBIMH |
' JEeHCTBUTENIbHBIMU YU CIIaAMU
13 BbimonuATe  npuOAMKEHHBIE  BBIYMCICHMS, HCIONb3YS  IpaBUIla
' OKpYIJICHUS, J1eN1aTh NPUKUAKY U OLIEHKY Pe3yJIbTaTa BbIUMCIICHUI
OnepupoBaTh MOHATUSAMU: CTENEHb C LEJIBIM MOKa3aTeseM, CTaHJapTHas
14 ¢dopMa 3anucu AEUCTBUTEIBHOIO YKCia, KOPEHb HATYpajlbHOW CTEINEHU;
' UCIOJIb30BaTh MOAXOAILYI0 (GOpPMY 3amMch ACHCTBUTEIbHBIX YHCEN IS
pelLIeHHs] TPAKTUYECKHX 3a/1a4 U IPECTABICHUS JAHHBIX
OnepupoBaTh MOHATUSIMH: CHHYC, KOCUHYC M TaHI'€HC IPOU3BOJIBHOIO
1.5 yIJa; WCIOJIb30BaTh 3allMCh MPOU3BOJILHOTO YyIja dYepe3 oOpaTHbIC
TPUTOHOMETpHUECKHE (PYHKINU
2 VYpaBHEeHUS 1 HEpaBEHCTBA
OnepupoBaTh MOHATUSAMU: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO, LIEJIOE,
2.1 panroHaIbHOE, MppalMOHaIbHOE YPaBHEHHUE, HEPABEHCTBO,
TPUTOHOMETPUUECKOE YPaBHEHUE
59 BemonHATe mpeoOpa3oBaHUs TPUTOHOMETPUUECKHUX BBIPAXKEHUM U
' pelaTh TPUTOHOMETPUYECKUE YPaBHEHUS
BeinonHATe mpeoOpa3oBaHus LENbIX, PAMOHANBHBIX U UPPAllMOHATBHBIX
2.3 BBIPQXEHUI M pelaTh OCHOBHBIE THIBl IEJbIX, PAlUOHAJIBHBIX H
UPPALMOHATIbHBIX YPaBHEHUI U HEPABEHCTB
54 [TpuMeHATh ypaBHEHUS M HEPAaBEHCTBA JUIS PEIICHUS MaTeMaTHYeCKUX
' 3aj1a4 M 3a/1a4 U3 Pa3IM4HbIX 00JIacTel HAyKu U peabHOU )KU3HU
MonenupoBaTh peajbHblE CUTyallUd Ha s3bIKe aureOpbl, COCTaBIATH
2.5 BBIpa)KEHUS, ypaBHEHUS, HEPABEHCTBA 110 YCIOBUIO 3ajlaud, UCCIIEI0BATh
MOCTPOCHHBIE MOJIENIU C MCIIOJIb30BAaHUEM arrapara aareopsl
3 OynHkmy 1 rpaduku




OnepupoBaTb MOHATUSAMH: (YHKIHS, CIIOCOOBI 3aJaHus (DYHKIUH,

3.1 00sacTh OmpeAeNeHuss M MHOXKECTBO 3HAaueHUW (QYHKIUH, Tpaduk
(GbyHKIHMH, B3aMMHO 00paTHbIC PYHKITUN
3.2 OnepupoBaTh MOHATUSAMH: YETHOCTh M HEYETHOCTh (DYHKIHMH, HYIH
' (byHKINHU, TPOMEXKYTKH 3HAKOMIOCTOSTHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN A1 pEIICHUST ypaBHEHHUI
34 Crpoutb W uuTath TpauKH JIUHEHHOW (QYHKUUHM, KBaJpaTHUIHON
' GbyHKIMH, cTeneHHON (QYHKIIUU C LIEIbIM MToKa3aTesieM
Hcnonb3oBare Tpapuku (QYHKIUH IS HMCCIEJOBAHUS NPOLECCOB HU
35 3aBHCUMOCTEH TpU PELICHUH 3aad U3 JPYTHX Y4eOHBIX HPEIMETOB H
' peambHOM JKM3HHU, BBIpaXaTh (opMylaMH  3aBHCUMOCTH  MEXKIY
BEJIMYUHAMU
4 Hauana marematnyeckoro aHammsa
41 OnepupoBaTh MOHATHSIMHU: IOCIEIOBATEIBLHOCTD, apUPMETHUYECKass |
' reoMeTpUYecKas Iporpeccuu
OnepupoBaTh TNOHATHAMH: OECKOHEYHO YOBIBAaroIasi reoMeTpUYecKast
4.2 mporpeccusi, CyMMa OECKOHEYHO  YOBIBAarOIIEH  T'eOMETPHYECKOM
IIPOrpeccuu
4.3 3aaBaTh MOCIEA0BATEIHHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonp30Barh CBOMCTBA MOCIEIOBATEIIBHOCTEM W MIPOTPECCH s
' pelleHus peaabHBIX 3a7a4 MPUKIATHOTO XapaKTepa
5 MHokecTBa U JIOTHKa
5.1 OnepupoBaTh MOHATUSMU: MHOXKECTBO, OTIEPAIIUHN HAJl MHOXKECTBAMU
Hcronp30BaTh  TEOPETUKO-MHOXKECTBEHHBIA —ammapar Uil  ONHCaHHSA
5.2 peabHBIX MPOIIECCOB U SIBICHUH, TIPU PEIICHUH 3a/1a4 M3 JPYTUX YIeOHBIX
PEMETOB
5.3 OnepupoBaTb  MOHATHAMU:  ONpEJEICHUE, Teopema,  CIEICTBUE,
JI0Ka3aTeJNbCTBO
11 KJIACC
Kon N
IIpoBepsiemble npeAMeTHbIE Pe3yJAbTAThI 0CBOCHHS OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeHero 001ero oopa3oBaHust
pe3yJabTara
1 Uucna u BBIYUCTIECHUS
OnepupoBaTh MOHATHAMU: HATypallbHOE, LIEJI0E YHCIIO; MCIOJIb30BaTh
1.1 MPU3HAKK JIETMMOCTH LENbIX YHCEN, Pa3JIoKeHHE YhciIa Ha TPOCThIC
MHOHTEJH JUTS PEIICHUS 3a1a4
1.2 OnepupoBaTh MOHATHEM: CTEIIEHB C PAIlMOHAIFHBIM MTOKa3aTeIeM




1.3

OnepupoBaTh MOHATUSAMHU: JOTapU(pM YUCIIA, JECATUIHbIE U HATypaJIbHbIC
JorapudMbl

2.1

YpaBHEHMS U HEPABEHCTBA
[IpuMeHsATH CBOMCTBa CTENEHM [UId IIpeoOpa3oBaHUs BbIPAXKEHUH,

ONCpHUpOBATh IOHATUAMMU: IIOKA3aTCIbHOC YPABHCHUC MW HEPABCHCTBO,
p€miaTb OCHOBHBIC THUIIBI ITIOKAa3aTCIIbHBIX ypaBHeHI/Iﬁ U HCPaBCHCTB

2.2

BeimonHATe mpeoOpa3oBaHusl BBIPAKECHUH, COJACPKALIMX JIOTapU(pMBL;
ONEepUPOBATH MOHATUSAMU: JIOTApU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO;
peliaTe OCHOBHBIE TUIIBI JJOrapU(PMUUECKUX YPaBHEHHUM U HEPABEHCTB

2.3

2.4

2.5

Haxonuts penieHust npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB

OnepupoBaTh MOHATUSMU: CUCTEMA JMHEHHBIX YPaBHEHUM U €€ pelICHUE;
UCIONIb30BAaTh  CUCTEMY JIMHEWHBIX  YpaBHEHMH Uil  peIICHUS
MPAKTUYECKUX 3a7a4

Haxomute  pemieHMss  OpPOCTEHIIMX  CHCTEM M COBOKYIHOCTEH
palOHaIbHBIX YPABHEHUN U HEPABEHCTB

2.6

3.1

MonenupoBaTh peajbHBIC CHUTyallUd Ha S3BIKE alreOphl, COCTABIATH
BBIPAXKEHHUSI, YPABHEHHUsI, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHUIO 3aJayH,
MCCIIEIOBATh TIOCTPOCHHBIE MOJIEIIH C UCTIOIH30BAHUEM alllapara ajareOpsl

OyHkuuu u rpaguku
OnepupoBaTh TMOHSATHAMHU: TEpHOAWYECKAas (QYHKIUS, TPOMEKYTKU
MOHOTOHHOCTH ()YHKIIMH, TOUKHM IKCTpeMyMa (PyHKIMH, HauOojbllee U

HauMeHbIlee 3Ha4eHHs] QYHKIMU Ha TPOMEXKYTKE; UCIOIb30BaTh UX AJIS
uccienoBanus QyHKINU, 3aJaHHOU TrpaduKkoM

3.2

OnepupoBaTh NOHATUIAMU: FpaUKH MOKA3aTEIBHON, TOTapUPMUUECKON U
TPUTOHOMETPUUECKUX (PYHKIMN; u300paxaTb HX Ha KOOPAWHATHOU
IUIOCKOCTH Y UCIIOJIb30BATh I PEILICHUS] yPaBHEHUI U HEPABEHCTB

3.3

3.4

N300paxarb Ha KOOPAMHATHOM IUIOCKOCTH TpaQUKd JTUHEHHBIX
YpaBHEHHUH W UCHOJB30BaTh HMX Ul PEIICHUS CUCTEMbl JIMHEWHBIX
ypaBHEHUU

Hcnonb3oBate Tpapuku (QYHKIUH JUIsI HMCCIENOBAaHUS NPOLIECCOB U
3aBHUCUMOCTEH U3 IpYruX y4eOHBIX IUCLHUIUINH

Hauama MaTeMaTH4eCKOro aHajan3a

4.1

4.2

4.3

OnepupoBaTh TOHATUSIMH: HENpPEphIBHAS  (PYHKIUSA, TMPOU3BOIHAS
(GYHKIIMM, WMCHOJB30BaTh TEOMETPUUYECKUA ©  (PU3HUECKUH CMBICI
MPOU3BOAHON JIJTA PELICHHS 3a/1a4

HaxomuTh  TpOM3BOJHBIE  DJIEMEHTApHBIX  (YHKIHMH,  BBIYUCIATH
MIPOU3BOIHBIC CYMMBI, IIPOU3BEICHHS, YACTHOTO (DYHKITUI

Hcnonb30BaTh  MPOM3BOJAHYIO Ui HCCleNOBaHUS — (QyHKIMM  Ha
MOHOTOHHOCTb U 9KCTPEMYMBI, IPUMEHATh PE3yJbTaThl UCCIEIOBAHUS K
MOCTPOCHHIO IPa(hUKOB




Hcmonbs30BaTh MPOU3BOAHYIO I HAXOXKIACHUSA HAWITYYIICTO PCIICHUSA B

44 MPUKIIAIHBIX, B TOM YHCJIE COI[MAIbHO-DKOHOMUYECKHX, 3a7adax

45 OnepupoBaTh MOHATUSMH: TMEpPBOOOpa3Hasi ¥ HWHTErpal;, IOHUMATh
' reOMETPUYECKU U (PU3MUYECKHI CMBICIT HHTETpajia

46 Haxomuts mnepBooOpa3Hble 3JIEMEHTapHbIX  (QYHKUIUN, BBIYUCIATH
' uHTerpai mo ¢popmyne Herorona — JleliOnua

47 Pemate npukiagHbie 3a1a41, B TOM YHCIIE COIMATBHO-D)KOHOMUYECKOTO U

(1)I/I3I/I‘ICCKOFO XapaxkTepa, Cpe€aCTBaM MaTEMaTUYCCKOI'O aHaIn3a




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Koxa
1 Hucna u BIYUCICHUS
Pammonanbhple  umcna. OOBIKHOBEHHbIE M JE€CATHYHBIE ApoOHM, MPOLIEHTHI,
OeCKOHEeuHble  MepUoJUuYecKue  apodu.  Apudmernyeckue  Oomepauud  C
1.1  pauuoHaIBHBIMHM YHCIAMH, IPEOOPa30BaHUS YUCIOBBIX BbIpaxkeHUU. IIpumeHnenue
ApoOeil U MPOLIEHTOB JUIsl pEelIeHUs NPUKIAJHBIX 33734 U3 Pa3IM4HbIX OTpaciel
3HaHUH U PEaJbHOM KU3HU
JlelicTBUTeNnbHBIE  yMchaa.  PanMoHanpHblE W HMppalMOHAlbHBIE  YHCIA.
1.2  Apudmernueckue omnepanuu C JeHCTBUTENbHBIMH uHciaamu. [lpuGnmxéHHble
BBIUMCIICHUS], [TPaBUJIa OKPYTJICHUS, IPUKUKA U OLIEHKA Pe3yJIbTaTa BEIYUCIICHUH
Crenenp ¢ mensiM mokaszareneM. CranmaptHas ¢Gopma 3amucu JIeHCTBHTEIBHOTO
1.3  uymcna. Mcnonp3oBanue moaxosmierd (GopMbl 3alTUCH JEHCTBUTEIBHBIX YUCET LIS
peleHusl MPaKTUYECKUX 33134 U IPEJCTaBICHUS JaHHBIX
14 Apudmernueckuii KOpeHb HATypaJbHOM creneHH. J[eHCTBHsS ¢ apuMETHUECKUMHU
' KOPHSIMH HAaTypaJIbHOW CTETICHU
15 CuHyc, KOCHMHYC M TaHIEHC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTAHT€HC YUCIIOBOI'O apryMeHTa
2 VYpaBHEHUS U HEPABEHCTBA
2.1 ToxaecTBa U TOXKAECTBEHHBIE MPeoOpa3oBaHUs
99 ITpeoOpa3oBanue TPUTOHOMETPHUYECKUX BBIpQXEHUH. OcHOBHBIE
' TPUTOHOMETpHUECKUE (POPMYJIbI
93 VYpaBHeHHWe, KOpeHb ypaBHeHHs. HepaBeHCTBO, pemieHHe HepaBeHCTBAa. Meron
WHTEPBAIOB
2.4  Pemenue 1enbix U ApoOHO-PALMOHATBHBIX YPABHEHUH U HEPABEHCTB
2.5 Pemenne nppaiiMOHaNbHBIX YPaBHEHUN U HEPAaBEHCTB
2.6  PemieHue TpUrOHOMETPUYECKUX YpaBHEHHM
97 [TpumeHeHne ypaBHEHHM 1 HEPABEHCTB K PEIICHUI0 MAaTEeMAaTHUECKUX 3a/1a4 U 33124
' U3 PA3JIMYHBIX 00JIaCTeH HAYKU U peaslbHON KU3HH
3 OyHKIMH U TpaduKu
31 Oynkius, cnocoObl 3amanus QyHkiuu. I'paduk ¢yHkumu. BzaumHO oOpaTHBIE
' GyHKIUH
3.9 Ob6nacTh ompeneneHuss U MHOXECTBO 3HaueHWd ¢yHkuu. Hymu ¢yHknum.

[IpoMexyTkH 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PyHKUINU




33 CrenenHast QyHKIUS ¢ HATYpaJIbHBIM U IIETbIM MOKa3zareneM. EE cBoiicTBa u rpaduxk.
' CgoiicTBa 1 rpaduK KOpHsI N-0i CTETICHN
3.4 Tpuronomerpuieckass OKpYyXKHOCTb, ONpEAEICHUE TPUTOHOMETPHUYECKUX (PYHKIUI
' YHCIIOBOTO apryMeHTa
4 Hauana maTremMaTiueckoro aHaiunsa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHHs IOCIEAOBAaTENbHOCTEH. MOHOTOHHBIE
' [OCJIEI0BATELHOCTH
Apudmernueckass U reomMeTpuueckas Imporpeccud. beckoHeuHO yObIBarowias
4o  TEOMETPHYECKas NMPOrpeccus. CymMa OecKOHEYHO YOBIBAIOLICH TE€OMETPUYECKOM
' nporpeccun. Dopmyna CIOXKHBIX NPOLEHTOB. VICMONb30BaHWE MPOTPECCHH LIS
pelIeHus peaabHbIX 33a4 MPUKIAJIHOTO XapaKTepa
5 MHoxecTBa 1 JIOrMKa
MHoxecTBO, onepanuud HajJ MHokecTBamH. Jluarpammbr Ditnepa — Benna.
5.1 IIpumeHeHHEe TEOPETUKO-MHOXKECTBEHHOTO armmapara JUisi ONHCAaHHs pPealbHbIX
IIPOLIECCOB U SIBJICHUH, P PEILICHUH 33]a4 U3 APYTUX YUeOHBIX [IPEIMETOB
5.2 Ompenenenue, Teopema, CIeACTBUE, T0Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Hucna 1 BBIYUCICHUS
11 Hartypanbhblie u nenslie uncia. [lpu3Haku AeIMMOCTH LENbIX Yucel
1.2 CreneHsb ¢ paluoHaJIbHBIM MTOKa3areneM. CBOWCTBA CTENEHH
13 Jlorapudm uucna. /lecaTuynble U HaTypaibHbIE JOrapupMbl
2 VYpaBHEHUsI U HEPABEHCTBA
2.1 [IpeoOpa3oBaHue BBIPAXKEHHUH, COACPIKALIMX JIOTApU(MBI
99 [IpeoOpa3oBanue BRIpAKESHHN, COACPIKAIINX CTENCHH C PAI[IOHAIEHBIM
' MoKa3areyeM
2.3 [TpumMepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 IToka3zaTenbHblE YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI 1 HEPABEHCTBA
26 Cuctembl JNHMHEHHBIX ypaBHEHUH. PerleHue NPUKIAAHBIX 337ady C IOMOIIBIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucTeMbl 1 COBOKYITHOCTH PAIlMOHATBHBIX YPABHEHUH W HEPABEHCTB
)8 [IpumeHeHne ypaBHEHMH, CHCTEM M HEPABEHCTB K PELICHHUI0 MaTeMaTHYEeCKHUX
' 3a]a4 ¥ 3a/1a4 U3 Pa3IMUHbIX 00JIacTel HAyKU U peabHON KU3HU
3 OyHKIMH U TpaduKu




Oynkius. [lepuoanyeckue (yHkiuu. [TpomMeXyTkM MOHOTOHHOCTH (DYHKITHH.

3.1 Makcumymbl 1 MUHUMYMBbl ¢GyHKIUH. HamOosblliee W HavMEHbIlIee 3HAYEHUE
(GYHKIIUM Ha IPOMEKYTKE

3.2 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku

3.3 [TokazaTenpHas u orapudmudeckas QyHKIIUN, UX CBOUCTBA U rpaduKu

3.4 Hcnonp3oBanue rpadukoB GyHKIHMHA A5 pelieHus] ypaBHEHUN 1 JIMHEHHBIX CUCTEM
Ucnons3oBanue rpadukoB (GyHKUMHA Ui HCCIEOBAaHUS  MPOILECCOB U

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

4 Hauvana marematuuyeckoro ananusa

4.1 HenpepoiBable pyHKIIMN. METOA HHTEPBAIOB /IS pEIICHUS] HEPABEHCTB

4.2 [TpousBognas pyukmuu. ['eomeTpuueckuii 1 GU3NUECKUI CMBICT TPOU3BOIHON

43 [Ipon3BonHbIe 37eMEHTApHBIX (PyHKUMNA. DOpMysbl HAXOXKIEHUS IPOU3BOIHOM

' CYMMBI, IIPOU3BENICHUS U YACTHOTO (PYHKIIUI

[IpumeHeHne NPOM3BOAHONW K HCCIENOBAHUIO (PYHKIHMI HAa MOHOTOHHOCTH H

4.4 sKkcTpeMyMbl. HaxoxneHre HanOobIIero ¥ HauMeHbIIero 3Ha4eHus pyHKIUU Ha
OTpe3Ke
[IpumeneHne MpoN3BOAHON ISl HAX0XK/IEHUS! HAUTYYILIETO PEIIeHHs] B MPUKIATHBIX

4.5 3alayax, A ONpeAeNieHUuss CKOPOCTH TMpoliecca, 3aJaHHOro (HOopMymnod win
rpadgukom

4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX

47 WuTerpan, ero reomeTpuueckuii u Gpu3nuecKuii CMbICI. BelunciaeHne nuTerpaia mo

dbopmyne HetoTona — JleitOuuiia




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 ONEPUPOBATh IMOHATUAMU: ONpPEAEICHHUE,
aKCUOMa, TeOpeMa, CIIEACTBUE, CBOICTBO, IpPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHATh UX; YMEHUE (POpPMYIUpOBaATH
0o0paTHOE M IPOTUBOIMOJIOKHOE YTBEP)KICHHUE, MPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, HCHOJIb30BATH METOJA MAaTEeMaTUYECKONH HWHIYKIHHU;
IIPOBOAMTH JIOKA3aTEJIbHBIE pACCYXKACHHMsS TIpU pEUIeHUH 3ajad,
OLICHUBATh  JIOTMYECKYK IPAaBUIBHOCTb  PACCYXKIEHHH; yMEHHE
OIEpUpPOBATh MOHATHSIMH: MHOKECTBO, IOAMHOXECTBO, ONEpPallMU Haj
MHOXECTBaMH; yMEHHUE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmnapar JJis ONKMCAHUS PealIbHbIX MIPOLIECCOB U SBJICHUHN U NPU PEUICHUH
3ajjay, B TOM 4YHCIIEé M3 JpPYruxX Yy4eOHBIX IPEeIMETOB; YyMEHHE
ONepUpOBaTh MOHATUSIMU: Ipad, CBA3HBIN Ipad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaTh M OINHUCHIBATh Tpadbl pasIUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a1a4

YMeHue onepupoBaTh MOHSTUSMM: HATYpalbHOE YHCIIO, LIEJI0€ YHUCIIO,
CTENEHb C LEIBIM [10Ka3aTeNIeEM, KOPEHb HATYpaJIbHOM CTENEHH, CTEIEHb
C palMOHANbHBIM  MOKa3aTeleM, CTeNeHb C JAeMCTBUTEIbHBIM
mokaszarejaeM, JiorapugMm ymcia, CHHYC, KOCHHYC U  TaHIE€HC
IIPOM3BOJIBHOTO YHUCIA, OCTATOK IO MOJIYJIO, PalMOHAIbHOE YHCIIO,
UppAllMOHATIBHOE  YHUCJIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
pallOHAIbHBIX, JEHCTBUTENBHBIX YHCEI; YMEHHE HCIIONIb30BaTh
MPU3HAKU JEIUMOCTH, HAUMEHBIIUN OOUIMI NeIuTeNh U HauMeHbIIIee
oOriee kpaTHOe, anroput™M EBKIIMIa MpH perieHuy 3ajad; 3HAaKOMCTBO €
pPa3IMYHBIMM  TO3ULIMOHHBIMH  CHUCTEMAaMH  CYHCIIEHUS; YMEHHE
BBINOJIHATh BBIYMCIICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUU CO
CTeNeHs MU U Jorapudmamu, npeoOpa3zoBaHUs JPOOHO-pAIMOHATBHBIX

BBIpa)KeHHfI; YMCHHE OICPpHUPOBATH MNMOHATUAMHU: TOCICAOBATCIIbHOCTD,




apudMeTrIecKas MPOrpeccusi, FeOMETpUUIECKast Porpeccusi, 0ECKOHEYHO
yObIBatolasi  reoMeTpudeckas  IMpOrpeccus; yMEHHWE  3a7aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TTIOMOIIBIO PEKYPPEHTHBIX GOpMYIT,
YMEHHUE OIEepUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIE
KOMILIEKCHBIC YHCIIa, MOYJIb M apI'YMEHT KOMILJIEKCHOTO YKciia, popma
3aMUCH KOMIUJIEKCHBIX Yucel (TeoMeTpudecKkas, TPUTOHOMETpUYecKas U
anreOpanyveckas); yMeThb IPOHU3BOAUTH apU(PMETHUYECKUE IEHCTBHUS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHl  HCIOJIH30BAHUA
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATh MOHATUAMHU: MaTpuia 2x2 u 3x3,

ONpeCaAC/IMTECIIb MATPHUILIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OTIPCACIINTECIIA

YMenue OIICpHUPOBATh INOHATUAMHU: pPAOVOHAIIBHBIC, WPpallMOHAJIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘ICCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCEPABCHCTBA, HX CUCTEMBI; YMCHHC OIICPHUPOBATH
HNOHATHUAMU. TOXICCTBO, TOXIACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHHEC,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/IfI U HCPABCHCTB, PAaBHOCUJIIBHOCTbH
ypaBHeHHﬁ, HEpaBCHCTB MW CHUCTCM, YMCHHUC pCLIIATb YPABHCHUA,
HCPAaBCHCTBA M CHUCTCMbI C IIOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; pemaTtb
YpaBHCHU, HEPABCHCTBA W CHCTCMBI C IIAapaMETPOM; IIPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCIICHUA MATEMATUUYCCKHX

3aJlad ¥ 3aaa4 M3 pa3JINIHbIX obnacreit HAayYKH U peaanoﬁ KHN3HU

VYMeHue onepupoBaTh MOHATUAMH: (QYHKUUS, UYETHOCTb (DYHKLUH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHMYEHHOCTh (DYHKIUH, MOHOTOHHOCTH
byHKLIMH, SKCTpeMyM (DyHKIMM, HauOoJbIllee M HaUMEHbIIee 3HaYeHUs
(GYHKIIMM Ha IPOMEXYTKE, HeTpepbIBHAs (DYHKIIKS, aCUMITOTHI rpaduka
GbyHKLUY, TIepBas U BTOpas NPOU3BOJHAs (DYHKIMH, T€OMETPUUECKUI U
¢u3nyecKkuil CMBICT TPOU3BOAHON, IepBOOOpa3Hasi, ONpeAeIEHHBIN
MHTETpajl; yMEHUE HaXOAWThb aCHUMOTOTHI Tpaduka (YyHKIMU; yMEHHE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOTO H
KOMIO3UIIUHN (DYHKIMI, HAXOAUTh YpaBHEHHE KacaTelbHOW K rpaduky
(GyHKIIMM; YMEHUE HaXOAWUTh MPOU3BOJHBIE AJIEMEHTApHBIX (DYHKIUH;
YMEHHUE HCIIOJIb30BaTh IPOU3BOAHYIO JUISI MCCIENOBaHUS (YHKLUH,
HaXOJUTh HaWOOJBIINE W HAaUMEHBIINE 3HAYeHUs (QYHKIMI; CTPOUTH
rpaduKd MHOTOWIEHOB C MCIOJIb30BAHUEM amIapara MaTeMaTH4YeCcKOro
aHaM3a; MPUMEHSTh NPOU3BOJAHYIO MJI HAXOXKICHHUS HaWIydIlero
pellieHus] B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-DKOHOMUYECKUX H

bu3HYeCcKUX 3aa4ax; HaXOJUTh TJIOMAIH U 00bEMBI (PUTYP C TIOMOIIIBIO




HHTCErpaia; MpuBOAUTh HNPUMEPLI MAaTEMATHYCCKOTO MOACIHMPOBAHUA C

noMOILbI0 AU epeHInanbHbIX ypaBHEHUH

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMA, KOMOO3UIMS (GYHKIHMHA, JTUHEHHAs (QYHKIHS, KBaJpaTHYHAs
byHKLuS, paroHaibHast byHKLu, CTENeHHast byHKIu,
TPUTOHOMETpHUYECKHe (YHKIMH, OOpaTHblE TPUTOHOMETPHUYCCKHE
¢GyHKUIMM, TOKaszaTenbHas H Jorapupmuueckas (yHKIUH; YMEHUE
CTpOUTHh TpadUKyM HM3Y4EHHBIX (DYHKIMH, BBITOIHATH MpeoOpa3oBaHUS
rpaduKoB GYHKUUH, UCTIOIB30BATh IPaUKH IS U3yYCHUS MTPOIIECCOB U
3aBUCHMOCTEH, MPU PEUICHUH 33a/1a4 U3 JPYTUX y4eOHBIX MPEIMETOB U
3a71a4u U3 peaIbHOM JKM3HU; BBIPAXKaTh (POPMyJIaMU 3aBUCUMOCTH MEXIY
BEJINYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpaduKu QyHKIMH IS pelIeHUs
YpaBHEHHIA, HEPaBEHCTB M 3aJa4y C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHO INIOCKOCTH MHOXECTBA PEIICHUH YpaBHEHHI, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3aJaud pPa3HbIX TUIIOB (B TOM 4YHCIE Ha
HPOLIEHTHI, J0JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBapOB U
YCIIyT, HAJIOTH, 3aJ1a4d U3 00JIACTH YIPaBIICHUS JIUYHBIMH M CEMEHHBIMU
(duHaHCAMM); COCTABIATH BBIPAXKEHUS, YPAaBHEHMsI, HEpaBEHCTBA M HUX
CHUCTEMBI II0 YCIOBHMIO 3aJa4d, MCCIEAOBATh IIOJYyYEHHOE DPELICHUE H
OLIEHUBATh MPaBIONONO00HOCTh pE3yJIbTaTOB; YMEHHE MOJAEIMPOBATH
peaNbHbIE CUTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBJIATH BBIPAXKCHMS,
YpaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl II0 YCJIOBHUIO 33JayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJENHM C HCIOIb30BAaHUEM arIapara

anreOpbl, UHTEPIPETUPOBATh MOJyYSHHBIH pe3yabTar

YMeHne onepupoBaTh MOHITHSIMU: Cpe/lHee apuPMeTHIeCcCKoe, MeuaHa,
HauOoJIbIlIee ¥ HAUMEHbIIIEe 3HAYCHUS, pa3Max, TUCTIEPCHUs, CTAaHJapPTHOE
OTKJIOHEHHE YMCIIOBOTO Habopa; yMEHHE M3BIIEKaTh, HHTEPIIPETUPOBATH
uH(pOpMaIIKIO, TIPEJCTABICHHYIO B TAOMUIaX, HA JUarpaMmax, rpagukax,
OTpakarollyt0 CBOMCTBA pEAIbHBIX MPOIECCOB U SIBIICHUI; TPEACTABIATh
uH(pOpMAILIMI0O C TIOMOIIBIO Ta0NHMIl ¥ JAWarpaMM; HCCIIEIOBATh
CTATUCTUYECKUE JTaHHBIC, B TOM YHCJIE C NMPUMEHEHHEM TpaPUIeCKUX
METOJIOB U JIEKTPOHHBIX CPEJCTB; TpaUIECKH UCCIEIOBATh COBMECTHBIE
HAaONIOZICHUST C TIOMOINBIO JHUarpaMM pacCEeMBaHUS W JIMHEHHOU

perpeccuun




YMeHue omnepupoBaTh MOHSATHSMH: CIYYaWHBIM OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITUS; YMEHHE BBIYUCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHHEM TpapUUECKUX METOJOB; MPUMEHSTH
(GOpMyIbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IOITHON
BeposATHOCTH, popMyiry bepHymin, komOuHAaTOpHBIC (DAKTHI 1 GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OINEPHUPOBATH
NOHATUSIMH: CIy4aiiHasi BeJIMYWHA, pPacIlpelesieHue BEpPOSTHOCTEH,
MaTEeMAaTHYECKOE OXHUJIAHWEe, JHUCIEPCHs M CTaHAApTHOE OTKIIOHCHHE
CIIy4allHOW BEJNIMYMHBI, (YHKIMH pACHpelesieHus] H  IUIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEJIbHOTO W HOPMAJIBHOTO pacIpeesieHuil;
YMEHHE HCIIOJb30BaTh CBOWCTBA M3YYCHHBIX paCHpeACICHHNA s
pelIleHusT 3a7ad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METO/IbI BBIOOPOYHBIX HCCIICIOBAHUIN; yYMEHHUE IPUBOJIUTH IPUMEPHI
MIPOSIBIICHUST 3aKOHA OOJBINNX YHCEN B MPHUPOJIHBIX M OONICCTBEHHBIX
SIBJICHHSIX; YMEHUE ONEPUPOBATh TOHATHIMH: COUCTAHUE, TICPECTaHOBKA,
YHCII0O COYCTAHMA, YUCIIO TEPEeCTaHOBOK; OWHOM HpIOTOHA; yMmeHHE
IPUMEHATh KOMOMHATOPHBIC (DaKThI U PACCYKICHHUS ISl PEIICHUS 3a]1a4;
OIICHUBATh  BEPOSTHOCTH  PEANBHBIX  COOBITHIA, COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘IGHHBIfI pe3yibTar

YMeHue omnepupoBaTh IMOHATHSAMHU: TOYKA, MpsiMas, IUIOCKOCTb,
IPOCTPAaHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKHHM yrodi,
JBYTPaHHBIA YroJl, TPEXIPaHHBIA yroj, CKpEIIMBAIOLIMECS MpsMbIE,
NapajuIeIbHOCTh U MEPHEHAUKYISPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY NPSAMBIMH, Yrojl MEXKIY HPSIMOH M IJIOCKOCTBIO, YTOJl MEXKIY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO0 MJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMU, PACCTOSIHUE MEXKIY IUIOCKOCTSIMH; YMEHHE UCII0JIb30BaTh IIPH
pellleHnH 3a7ad M3yuyeHHble (DaKThl M TEOPEMBbl IUIAHUMETPHH; YMEHHE
OLIEHUBATb pa3Mepbl OOBEKTOB OKPY)KAIOLIET0 MHUPA; CTPOUTH
MaTeMaTUYeCKUe MOJENIM C TOMOIIbI0 T'€OMETPUYECKHUX MOHITHUH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9YN
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YMeHue onepupoBaTh MOHATUSMU: TUIOMATL QUTYpPHI, 00BEM (QUTYPHI,
MHOTI'OIrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CEYCHHUEC MHOI'OI'paHHHKA,
KyO, Mmapannenenumnen, Mpu3Ma, Nupamuaa, (Gurypa U MOBEPXHOCTH
BpalieHus, MWIMHIP, KOHYyC, map, chepa, miomanb cepsl, IUIONab
MOBEPXHOCTH MHPAMUbI, MPU3MBI, KOHYycCa, MUIUHIApPA, 00bEM Kyoda,

MMpAMOYTOJIBHOI'O IMapauICiICIiuneaa, mUupaMuabl, MpPU3Mbl, OUJIHHIpPA,




KOHYyCa, IIapa, pa3BEPTKAa MOBEPXHOCTU, CEUYECHHsI KOHYCa W IWJIMHJPA,
NapajuleJbHblE OCH WJIM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicss ceppl, IMIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOT'OTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalICHUs, UX CEYEHHUs, B TOM YHCJIE C TOMOIIBIO 3JIEKTPOHHBIX CPE/CTB;
YMEHHUE NMPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
dbopMynupoBaTh ONpeAeaeHUs U3y4aeMbIX (GUTYp, BBIABUTATh TUIIOTE3bI
0 CBOMCTBax M MPHU3HAKaX F€OMETPUUECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
OmpoBepraTh MUX; YMEHHE MPOBOAUTH Kiaccudukamuio Guryp 1o
pa3IMYHBIM TPHU3HAKAM, BBIIOJIHATH HEOOXOIAMMBIE IOMOJHHUTEIbHbIC

IMOCTPOCHUA
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YMeHue onepupoBaTh IMOHSATHSMHU: JIBIDKEHHE B IMPOCTPAHCTBE,
NapauIeIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MOAOOMS, MOAO0OHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHUCIIC B TPHUPOJIE,
UCKYCCTBE, apXHTEKType; HCIOJIbh30BaTh T'€OMETPUYCCKUE OTHOIICHHUSI
MIPH PEIICHHH 33/1a4; HAaXOJUTh TEOMETPUICCKUE BETHUNHBI (JTHHA, YTOJI,
IOIab, 00BEM) IPU PEIICHUH 3a/1a4 U3 IPYTUX Y4EeOHBIX IPEIMETOB H
U3 pealbHOW JXKU3HW; YMEHHE BBIYUCIATH T'€OMETPHUYCCKUE BEITMUUHBI
(MHA, yroi, IUIOIaib, OOBEM, IJIONIAh TOBEPXHOCTH), UCHOJIb3Ys
W3YYCeHHBIC (POPMYIIBI U METOJBI, B TOM YHCJIC: IIIONIAh TOBEPXHOCTH
MUpPaMUIbI, TPU3MBI, KOHYCa, HWIMHIPA, TUIOmaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO  TApAJIICIICNUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (bI/Il"yp
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YMeHHe onepupoBaTh NOHATUAMU: NPAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CyMMa BEKTOPOB,
NPOM3BEJCHUE BEKTOpa Ha YHCIO, PAa3JIoKEHHE BEKTopa Mo Oaswucy,
CKaJsIPHOE TPOM3BEICHHUE, BEKTOPHOE IIPOU3BEICHHUE, YIOJI MEXKIY
BEKTOPAaMH; YMEHHUE HCIIOIb30BATh BEKTOPHBIA U KOOPAMHATHBIA METOJ
JUISL pelIeHHs] TeOMETPUYECKMX 3aJad M 3aJad JAPYTUx y4eOHbIX

npeaMecToOB
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VYMeHne BbIOWpATh TMOAXOMAIIMNA METOJ JUIS PEIICHUsS 3a]add;
MNOHMMaHUE 3HAYMMOCTH MATEMAaTUKA B M3YYEHHUH IMPUPOIAHBIX U
OOIIIECTBEHHBIX TPOIIECCOB W  SIBJICHWW; yMEHHWE paclo3HaBaTh

MMPOSABJICHUC 3dKOHOB MAaTCMATUKHU B HCKYCCTBC, YMCHHC INPUBOAUTH




MpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCUMCKOMW M  MHUPOBOM

MaTeMaTU4YeCKON HayKu




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Yucna u BBIYHCIICHUS

11 Harypanbhblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel

12 Paunonaneubie uuciaa. OOBIKHOBEHHBIE M JECATUYHBIE JPOOH, TPOIEHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH

13 Apudmernieckuil KOpeHb HaTypalbHOH creneHu. JefdcTBus ¢ apuMeTHIeCKUMU
' KOPHSIMH HAaTypAJIbHOM CTEIIEHU

14 Crenenp ¢ menbiM mokazateneM. CTenmeHb C PpalMOHAIBHBIM ITOKA3aTeeM.
' CBolicTBa CTENEHU

15 CuHyc, KOCHHYC W TaHTEHC YHWCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHbie U HATypaIbHbIE JOrapu(MbI

JleficTBuTenbHbIe 4Mcia. Apu(METHYECKHE ONEpalud C JeHCTBUTEIbHBIMU
17 yucnamu. [IpuOnmkEHHBIE BBIYMCICHUS, NpPaBWIIA OKPYIVICHHS, NPHKHIKA U
OIICHKA PE3yJIbTaTa BbIYMCICHHI

1.8 [IpeoOpa3oBanue BeIpaKEHUN

1.9 KowmmnekcHeie yncna
2 VpaBHEHHS M HEPABEHCTBA

2.1 Llenbie U qPOOHO-pAIHOHAIBHBIE YPABHEHUS

2.2 WppatmonanbHble ypaBHEHUS

2.3 Tpuronomerpuueckue ypaBHEHUS

2.4 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHUS

2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA

2.6 HppannoHajibHble HEpaBEHCTBA

2.7 [Toka3zaTenbHble U JOrapuPMHUUECKHE HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 Cuctembl ¥ COBOKYITHOCTH YPaBHCHUI M HEPABEHCTB

210  VYpaBHeHWs, HEPABEHCTBA U CUCTEMBI C TApaAMETPAMU

2.11 Marpwuia cucTeMbl THHEHHBIX ypaBHEHHA. OTpeieuTe b MaTPUIIBI
3 OyHKIWH U TpaduKH




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

3 ¢ynkuuu. YétHeie u Heu€THBIe QyHKIMU. [lepuoauueckue GpyHKIHHN
OOnacte ompeneneHus: U MHOXKECTBO 3HaueHuil ¢ynkumu. Hymu QyHKImm.
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. CBoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKH
36 Touku paspeiBa. AcumntoTsl rpadukoB ¢ynkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIIEOBATEIILHOCTEH
3.8 Apudmerndaeckas u reomeTprueckas nporpeccun. @opmyia CI0KHBIX MTPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 [TpousBonnas ¢pynkiuu. [IpousBoiHbIE 371eMEHTAPHBIX (PYHKIIHIA
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (YHKUMHA Ha MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEHbIIEro 3HaueHUs! GYHKLIUU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuaTerpan
5 MHoecTBa 1 JIOTUKA
5.1 MHoOxecTBO, onepaiuu HajJ MHOKecTBamMH. J{narpammel Ditepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTucTUKA
6.1 OmnucatesnbpHas CTATHCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 ®Durypsl Ha IIOCKOCTH
7.2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BpalleHUs
7.5 Koopaunats! 1 BEKTOpBI




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

* MaTemaruka. Anrebpa v Hadajia MaTeMaTU4eckoro aHanusa, 10 kimacc/
Mep3snsak A.I'., Homuposckuii [I.A., [Tonaxos B.M.; nox penakuuei
[Toponbckoro B.E., O61iecTBO ¢ orpaHiYeHHON OTBETCTBEHHOCTHIO
N3narensckuii ieaTp « BEHTAHA-I'PA®y»; AkiimonepHoe o0IIeCTBO
«3narensctBO «lIpocBemienue»

* Maremaruka. Anredpa v Hayaia MaTeMaTHYeCKOro aHainusa, 11 kmacc/
Mep3znsak A.I'., Homupockuii [[.A., [Tonsakos B.M.; noa penakuuei
[Togonsckoro B.E., O611ecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
Mznarensckuit nentp « BEHTAHA-I'PA®y; AkiinoHepHoe 00111eCTBO

«3narensctBO «lIpocBenieHne»

METOANYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

https://edsoo.ru/mr-matematika/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

O6pazoBarenbHas miatdopma "Yuu.py"

Oo6pazoBatenpHas miardopma "SAxmace"

Poccuiickast 351IeKTpOHHAs IIKOJIa



