


MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYrod CTOPOHBI, (hopMUpYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliuecsi OBIJIaJIeBalOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

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

B xoxe u3ydenusi yuebHOro Kypca «Anrebpa v Havajla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
WHTEPNIpPETAllUd  TIOJYYCHHBIX  pEIIeHW#, 3HAaKOMSTCS €  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 MeToaunku oOydeHust 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 Tpadukn», «YpaBHEHHUs U HepaBeHCTBa», «Hauaina
MaTE€MaTUYeCKOro aHanu3a», «MHoXecTBa U JIoTMKa». Bce OCHOBHbIE
COZIePKATEIIbHO-METOIMUECKUE JIMHUM HW3YYalOTCSd Ha TPOTSHKEHUM JBYX JIET



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

CopepxarenpbHO-MeTOAUMYECKas JMHUA «YUHuCina ¥ BBIYMCICHHS» 3aBEpLIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aTo Ha ypOBHE OCHOBHOIO o011ero oopazosanus. Ha ypoBHe cpeanero o0uiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
pPalMOHAJIBHBIX BBIYMCICHUM, BKIIIOYAIOIIMX B CE€0s MCIOJIb30BAaHUE Pa3IMYHBIX
dopM 3amucu YHUCla, YMEHUE JenaTb NPUKUAKY, BBIIOJIHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIE 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 ONEepaluu: JeJIeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHaNbHBIX M HUpPPAIMOHATBHBIX YKCel, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICUEHUE KOPHS HATypaJlbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCElL.
bnarogapss mocienoBaTeNbHOMY paCIIMPEHUI0 KpPyra HCIOJIB3YEMBIX YHUCEN U
3HAKOMCTBY C BO3MOXXHOCTSMM HX NPUMEHEHUS I PELICHUs PAa3IUYHbIX 3a/1a4
dbopMupyeTcsi IpeACTaBI€HUE O €IUHCTBE MATeMAaTUKU KaK Hayku U €€ pojiH B
IOCTPOECHNUU MOJIEIEW PEAJbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IeHuE U
KOHKpETHU3aIusl.

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



Jlannast copep:karenbHas JTMHUS BKIIIOYAeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacu€Ttel 1o  (opmynam, mpeoOpa3oBaHus  PaLUOHAIBHBIX,
UppaIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, 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 JHHUS «DYyHKIUHM W TpaduKu» TECHO
NEpeIuIeTaeTCsd C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY 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-IOTMYECKOTO U KPEaTUBHOTO
MBIILJICHUS, (OPMUPOBAHUIO YMEHHMHM paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yUaronyecs y3HatoT O BBIJAIOLINXCS
pe3ynbTaTtax, MOJYyYCHHBIX B XOJI€ Pa3BUTHUS MaTEeMaTHKU KaK HAyKH, U 00 WX
aBTOpax.



CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKECTBa M JIOTHKA)» BKIIOUYACT B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMaTHYEeCKOW JIOTUKH. TeopeTHKO-
MHO>KECTBEHHBIC MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIPHOM MaTEeMAaTHKHU
U TIpe[yiaraloT Hambosee YHUBEPCATBHBIA S3BIK, OOBECTUHSIONMN BCE DPa3Iaeiibl
MaTeMaTHKd H €€ TPWIOKCHH, OHU CBS3BIBAIOT pa3HbIE MaTEMAaTHYECKHE
TUCIUIUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarImeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MAaTeMaTUKH W WCIIOJB30BaTh €T0 IS BBIPAKCHHSI CBOMX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MAaTEeMaTUKA KaK HayKd CIIeyeT TpU3HAThH
CBOMCTBEHHYIO € CTPOTOCTh OOOCHOBaHHMIA U CJICIOBAaHUE ONPEICIEHHBIM
IpaBWJaM  TOCTPOCHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  JJIEMEHTaMHU
MaTEMaTUYECKONW JIOTUKH CIIOCOOCTBYET PAa3BUTHIO JIOTHUYECKOTO MBIILIICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJIEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITMPOBAHUS, KOTOPHIE TMPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyallui, WCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOINIBIO afmapara airedopbl u
MaTEMaTUYECKOr0 aHalln3a, WHTEPIpPETAlMH TMOJYyYEHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOKIIBIN M3 Pa3eioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepHall
y49eOHOTO Kypca IIMPOKO HCIIONB3YETCs I pelieHus MPUKIaaHbIX 3amad. [Ipu
pElIEHUN  pEabHBIX  NPAKTUYECKUX  3aj7ad  oOydaroniuecss  pa3BUBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaxXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  aHAJIOTHIO, 0000IaTh M KOHKPETHU3HPOBATH  IMPOOJIEMY.
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
ananuza» otBoauTcsa B 10 kiacce — 136 yacoB (4 yaca B HEJENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7]a4 U3 PA3JIMUHbIX OTpaciel 3HAHUM U PeaTbHOM )KU3HM.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUIKA U OLICHKA PE3yJIbTaTa BHIYNCICHUMH.

Crenenpr C 1ensIM  HokazareneMm. buHom Hprorona. HMcnosib3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS 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, KOTAHI€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMeHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPAaBEHCTB. MHOTOWIEHb OT OJHOW TepeMeHHOM. JleneHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3zy. MHOrouieHs!I ¢ 11e1bIMU KO3 UIIUEHTaMU.
Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M 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 pericHus

JorapupMUUECKUX YpaBHECHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHU. OnpenenuTens MaTpUIIbl 2X2, ero TEOMETPUUECKHUI CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs A1 PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHWI. PelleHWe NpUKIAgHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTpOCHHOW MOAENH ¢ TOMOIIBIO MaTPHIL
Y OIIPENICIIUTEIIEH.

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

DyHKUMH U TPaPUKH

Oynkuusa, crnocoOsl 3amanus ¢GyHKIUH. B3anMHO oOpaTHBIE (QYHKIHU.
Komnosumuss ¢ynkuuidt. I'padux QyHkmmmn. DiaemeHTapHbIe NpeoOpa3oBaHUs
rpadukoB GyHKIIHIA.

OO6unacTh ompeneneHuss U MHOKeCTBO 3HaueHud (ynkumu. Hymu yskium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢byskuun. IIpoMexyTKn MOHOTOHHOCTH (PYHKUMU. MaKCUMyMbl U MHUHHMYMBI
dbyukiuu. Hanbonbiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

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

CrenenHast QpyHKIMS ¢ HATypajIbHBIM U 1I€JIbIM MoKa3areneM. E€ cBolicTBa u
rpaduk. ColicTBa U rpaduk KOpHs N-0i CTENEHU KaK GyHKIMUK OOpaTHOM CTENEHU
C HaTypaJIbHBIM [T0KA3aTEJIEM.

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

TpuroHomeTpuyeckass OKPYKHOCTb, OIPEACIICHHE TPUTOHOMETPUUYECKHUX
(yHKUMNA YUCIOBOTO apryMEHTA.

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

Havana maTremMaTH4ecKoro aHajimsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTUYeCKOM MHIYKIUH. MOHOTOHHBIE U OTPaHUYEHHbBIE MOCIEA0BATEIbHOCTH.
HcTopusi BOZHUKHOBEHUS MAaTEeMaTHMUECKOTO aHalli3a KakK aHaiu3a OEeCKOHEYHO
MalbIX.

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



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢ynkuuil. CBoiicTBa (QYHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuit CMBICI MPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy QyHKIHH.

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

MHoskecTBa M JIOTHKA

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

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

INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA 141 HAYAIJIA MATEMATHNYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBI YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUUA 00YUaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO YJIeHAa POCCUMCKOT0 O0IIEeCTBA, PEACTABICHUE O MATEeMaTHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUN, MPOLEIYP
IrpaXIaHCKOTOo  oOmiectBa  (BBIOOPBI, OHPOCHI WU JIpyroe), yMEHHUE
B3aMMOJICHCTBOBATh C COIMAJIbHBIMA HWHCTUTYTAMHU B COOTBETCTBHUM C HX
GyHKIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MMPOLUIOMY W HACTOSIIEMY POCCUUCKOW MAaTEMATHMKH, UEHHOCTHOE OTHOLIEHHE K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKONM MAaT€MaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE OTUX JOCTHKEHUNW B JAPYrHX HayKax, TEXHOJIOTusAX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOTO Hapoaa, chopMUPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHUS, 3TUYECKOTO IOBEJCHHUS, CBS3aHHOIO C IMPAKTUYECKUM



MPUMEHEHUEM JTOCTHKEHUN HAYKH U ACSTEIBHOCTHIO YIEHOTO, OCO3HAHUE JIMIHOTO
BKJIaJIa B IOCTPOEHNE YCTOMYMUBOTO OYyIIETO;

4) 3cTETUYECKOr0 BOCITUTAHMS S

ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKIIOYAs 3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, pEUICHUH, pacCy>KIeHUN, BOCTIPUUMYUBOCTD K
MaTEMaTHYECKUM aCTIeKTaM Pa3INIHBIX BUIOB HCKYCCTBA,;

5) pu3u4ecKoro BOCUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS MPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 310pOBOro 1 0€30MacHOro 0opasa KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 30pOBBIO (370pOBOE MHUTaHHE, COAJTAHCUPOBAHHBIA PEXUM 3aHATHU U
OTIIbIXa, PETyJsIpHas (U3UYecKas aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
TIPY 3aHATHAX CIIOPTUBHO-03/J0POBUTEIBLHON JIEATETLHOCTBIO;

6) Tpy10BOr0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPYyIy, OCO3HaHUE IIEHHOCTU TPYIOIIOOUs, HHTEpPEC K
pa3nmuuHbiM  cepam  TPOPECCUOHATIBHOW  JIEATEIIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMHA, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOD
Oynymeit mnpodeccud W peaau3oBbIBATH COOCTBEHHBIE JKM3HCHHBIC ILJIAHBI,
FOTOBHOCTh M CIHOCOOHOCTh K  MareMaTH4ecKoMy  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMaTHICCKON HANPaBICHHOCTH;

7) IKOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYphbl, TOHUMAaHHUE BIIMSHUS
COIMAJIbHO-?PKOHOMHUYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON U COIUATBHOM
Cpellbl, OCO3HAHHE TJIOOATILHOTO XapaKTepa dKOJOTUYECKUX MPOOIeM, OpUECHTAIIHS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl pelieHUs 3agad B 00JacTh
OKpYXalomel cpefpl, IUIAaHUPOBAaHUE TIOCTYNKOB M OIEGHKH WX BO3MOXHBIX
MOCIICICTBUUN JIJIL OKPYIKAIOLLIEN CPEbI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOH MPAKTUKH, TOHMMAaHUE MaTeMAaTHIECKOU
HayKH KaK cepbl 4eTOBEUCCKOM NeITEILHOCTH, ITAIMOB €€ Pa3BUTHS M 3HAUMMOCTH
JUTSL pa3BUTHUS [MBWIN3AINH, OBJIAJCHUE SI3bIKOM MaTEMaTUKH U MaTeMaTHUYeCKOU
KyJIbTYPOU KaK CPEeJICTBOM MTO3HAHUSI MUPA, TOTOBHOCTH OCYIIECTBIISATH TPOCKTHYIO
Y UCCJICIOBATEILCKYIO JISATCILHOCTh MHANBUAYAILHO U B TPYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS
ba3zoBble 1ornueckue aAefcTBU:



BBISIBIISIT M XAapaKTEPHU30BaTh CYIIECTBEHHbIE NPHU3HAKHM MaTEMaTUYECKHUX
OOBEKTOB, TIOHATWUH, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeTICHUs TIOHATHH, yCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIAacCU(pUKAIIUH,
OCHOBaHMsI /1711 0000IIIEHHS U CPABHEHMSI, KPUTEPUU MTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (popmMynupoBaTh U  MOPeoOpa3oBBIBaTh  CYXKICHHUS:
yTBEpAUTENIbHbBIC U OTPUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MTPOTUBOPEUHS
B (akrax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUHNIA;

JenaTh BBIBOABI C KCIOJB30BAHUEM 3aKOHOB JIOTHUKH, JIETYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTEIbCTBA MATEMATHYECKUX YTBEPKIACHUI
(mpsiMbIe ¥ OT MMPOTHUBHOTI0), BBICTpanBaTh apryMEHTALUIO, IPUBOJIUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJCHUS U BHIBOJIBI;

BBIOMpATh CNOCO0 pelieHus y4yeOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILIEHUs, BEIOMPATh HanOoJIee NOIXOIAIIUN C Y4ETOM CAMOCTOSITEIBHO
BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

UCIIOJIB30BaTh BOIIPOCHI KAaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
GopMyIMpoBaTh  BOMPOCH,  (PUKCHUPYIOIIME  MPOTHUBOpPEUYUE,  MpoOIIEeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO ITO3ULIAIO0, MHECHHE;

IIPOBOJUTH CaMOCTOSITENIBHO CIJITAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIEA0BAHUE
10 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTUYeCKOTo 00bEKTa, sIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIy 00bEKTaMHU, SIBJICHUSMH, IPOLECCAMU;

CaMOCTOSITeNIbHO (OpMYJIMpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysbTaTaM
OpOBEAEHHOIO  HAONIONECHUSA, WCCIENOBAaHUS, OLIEHHWBATh  JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA,

MPOTHO3UPOBATh BO3MOXXHOE pPa3BUTHE IMPOIECCa, a TAaKKe BbIIBUraTh
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ undpopmaumeii:

BBISBJIATH JeUUIUTHI HHPOpPMAIMK, JAaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOIIPOC U ISl pELICHUS 33]1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHPOPMALIMIO PA3JIMYHBIX BUIOB U (hOpM
IIPE/ICTABIICHHUS];

CTPYKTYpUpPOBaTh MHGOpPMaIMIO, MPEICTaBIsATh €€ B pa3IU4HbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKH;



OLICHUBATH HaJEXKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIEHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIE YHHMBeEpPCaJIbHbIE Y4eOHbI€ AeHCTBUS

OOmenne:

BOCIIPUHUMATh U (DOPMYJIUPOBATH CYKJACHUSI B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMHA OOIICHUS, SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3pPEHHS B YCTHBIX
W THCBMEHHBIX TEKCTax, JaBaTh IOSICHEHHS II0 XOJy pelIeHUus 3aJlaud,
KOMMEHTHPOBATH MMOJYyUYCHHBIN pe3yJIbTar;

B XOJIe¢ OOCYXJICHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaE€MOU TEMHI,
mpoOJeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
peIlIeHUsI, COMOCTABIAThL CBOU CYXICHUS C CYXKICHHSIMH IPYTUX YYaCTHUKOB
Jajora, oOHapy)KUBaTh Pa3lIMuue M CXOJICTBO TO3WIIMKM, B KOPPEKTHOH (opme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKEHHUS;

MPEACTABIATh PE3YIbTATHI PEUICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIEOBAHUS,
MPOEKTa, CAaMOCTOSITEILHO BBIOMpPATH (POpMAT BBICTYIUICHUS € Y4€TOM 3ajaad
MIpe3CHTAIM U OCOOCHHOCTEH ayIUTOPUH.

PeryasiTuBHbIE yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

COCTABJISITH ILJIaH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUHN ¢ yU€TOM HOBOUM MH(MOPMAIIUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH KaK  OCO3HAHMS
COBEpIIAEMBIX JCHCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJbTATOB, BIAJAECTh
crocobamMu CaMOIPOBEPKHU, CAMOKOHTPOJISI Tpollecca M pe3ysibTaTa PEIICHUS
MaTeMaTUYECKOM 3a4a4u;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MIPU PEIICHUU 3ajauH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIN U YCIOBUIM, OOBSICHATH TPUUHHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATCIbHOCTH, HAXOJUTh OIIHUOKY,
JaBaTh OIEHKY MIPHOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eITEJILHOCTD:

MOHMMATh M KCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAITbHOU
paboThl mMpU pelIeHHH Y4YeOHBbIX 3ajay, NPUHUMATh IeJb COBMECTHOM
JEeATEIIbHOCTH, IUIAHUPOBATh OPraHU3aIlMI0 COBMECTHOM pabOoThl, pacrpeneisTh
BU/JIBI pa0OT, IOTOBAPUBATHCS, 00CY AATh MPOIIECC U pe3yabTaT paboThl, 00001IaTh
MHEHUS HECKOJBKHUX JIIOJICH;



y4acTBOBaTh B TPyNMoOBHIX (opMax paboTwl (0OCyXmeHusi, 0OMEH MHEHUH,
«MO3TOBBIE MITYPMBD» U UHBIE), BBITIOIHATH CBOIO YaCTh PA0OTHI U KOOPIUHUPOBATH
CBOM JICUCTBHUS C APYTUMHU YIE€HAMU KOMaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIAJa
B OOmUHA TPOAYKT MO KpPUTEPUSIM, COHOPMYIHUPOBAHHBIM  yYaCTHUKAMU
B3aMOJICUCTBHUS.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koniy oOyuenuss B 10 kjacce 0Oy4yarOUIMICAd MOJYYUT CIEAYIOIIHE
npeaIMeTHbIe Pe3ybTaThl MO OTIEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havajla MaTeMaTUYECKOr0 aHaTU3a:

Yuciia 1 BbIYHCICHHSA:

CBOOOJHO OIEPUPOBATH MOHATHSAMU: PALMOHAIIBHOE YHCIIO, OECKOHEYHas
nepuoauyeckas JIpoOb, TPOUEHTHI, HPPALHOHAIBHOE YHCI0, MHOXECTBA
PAlMOHAIIBHBIX U ICMCTBUTENIBHBIX YUCET, MOLYJIb AEHCTBUTENBHOTO YUCIIA;

OPUMEHATHh JpOOM W MPOLEHTHl ISl pPELICHUs MPHUKIAJHBIX 3aJad U3
PAa3JIUYHBIX OTPACJIEH 3HAHUM U PEATIbHOU KU3HU;

IPUMEHSATH NMPUOIMKEHHBIE BBIYMCIICHUS, TPABUIIA OKPYTJIEHUS, IPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCICHUN;

CBOOOIHO ONEpUPOBATh IOHATUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BAaTh MOAXOIALLYI0 (OPMY 3allUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLIECHUS
IIPaKTUYECKUX 3a]a4 U NPEICTaBICHUS JAHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HaTypadbHOU
CTEIICHH;

cBOOO/IHO ONEPUPOBATH MOHATUEM: CTETIEHb C PallMOHAIbHBIM ITOKa3aTeleM;

CcBOOOZIHO ONEpUpPOBaTh MOHATHUAMHU: JIOTapU(PM uHncia, AECITHUYHBIE U
HaTypaJbHbIE JIOTAPUDMBIL;

CBOOOJHO OMNEPUPOBATH MOHATUSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHT'€HC
YUCIJIOBOTO apryMEHTa;

OIEPUPOBATH MOHATUAMM: APKCUHYC, APKKOCUHYC U ApKTAHTE€HC YHCIOBOIO
apryMeHTa.

YpaBHeHHS U HEPaABEHCTBA:

CBOOOJIHO OIEpPUPOBATH MOHITUSIMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PABHOCWJIbHBIE YPABHEHUS U YPABHEHHU-CIICICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATHh pPAa3IMYHbIE METOJbl pEIIeHUs PALUOHAIBHBIX M JIPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IIPUMEHSATH METOJ HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATUAMM: MHOTOYJIEH OT OJHOW MEpPEeMEHHOM,
MHOTOYJIEH C LEIbIMU KO3 PUIIEeHTaMU, KOPHU MHOTOYJICHA, TPUMEHSTD JIeJICHNE



MHOTOWIEHa Ha MHOIOWIEH C OCTaTKoM, Teopemy be3y m teopemy Buera mis
pelIeHMs 3a1ay;

CBOOOZIHO OMNEpUPOBATh TMOHATUSAMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpulla, ONpPENENUTENb MaTpULbl 2 X 2 U €ro TEeOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOWCTBA OMNpeAenuTens 2 X 2 Juisl BBIYMCIEHUS €ro 3HaueHus,
OPUMEHATH ONPEACTUTENN MJI1 PELICHUS CHUCTEMBbl JIMHEWHBIX ypaBHEHUH,
MOJICJIMPOBATh PEalbHBIC CUTYAIlMH C IOMOIIbIO CUCTEMBI JIMHEHHBIX YPaBHEHHIA,
UCCIIEIOBaTh IOCTPOCHHBIE MOJEIM C IOMOUIbI0 MaTpull U OIpEAeTIUTENEH,
UHTEPIIPETUPOBATH NOIYYECHHBIN pe3yNbTar;

UCIIOJIb30BaTh CBOMCTBA JIGHCTBUH C KOpPHSAMHU JUIsl IpeoOpa3oBaHUsA
BBIPAKEHU;

BBITIOJHSATH MpeoOpa30BaHMs YUCIOBBIX BBIPAKEHUH, COJAEPIKAIINX CTEIICHH C
palOHaIbHBIM IIOKA3aTENEM;

UCIIOJIb30BaTh CBOICTBa norapumMoB IS npeodpazoBaHus
Jorapu(pMHUECKUX BBIPAKECHUN;

CBOOOJHO ONEPHUPOBATh MOHATHSIMHU: HUPPALMOHAJIBHBIE, MMOKa3aTeJbHbIE U
JorapupMuUecKre ypaBHEHHUs, HAXOAUTh UX PEIICHUS C TTOMOIIBIO PABHOCHIIBHBIX
NEPEXO0JI0B WM OCYILECTBIISAS IPOBEPKY KOPHEI;

IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKHE (GOPMYJIbI JUIsl TPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKCHHUIA;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAuMble (OpPMYJbl JUIsl  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUI;

MOJIEJIMPOBaTh pealibHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIDAKEHUS, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBUIO 3a/Jaud, MCCIEI0BaTh
MOCTPOEHHBIE MOJIENH C UCIIOIb30BAHUEM alllapaTa aiareopsol.

DYyHKIUHN U TPAPUKHU:

CBOOOJTHO ONEPUPOBATh MOHITHUAMU: (PYHKITUS, CIOCOOBI 3aaHusl (PYHKITNH,
B3aMMHO O0OpaTHble (QYHKIUHU, KOMMO3MIMUSA (QYyHKUMNA, Trpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: OOJACTh OMPEAEICHUS U MHOXKECTBO
3HaYeHUHN QPYHKIMU, HYJIH QYHKIIUH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJHO OMNEpUPOBaTh MOHATHSAMM: UETHBIE M HEUYETHbIE (YyHKUUH,
nepuoanydeckre QyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAaKCUMyMBbI U
MUHUMYMBI (DyHKIIMK, HaumOoJblllee W HAWMEHbIIEE 3HAueHWE (YHKIUU Ha
IPOMEXKYTKE;

cBOOOIHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs (QYHKIUS C HATypaJbHBIM U
HENbIM TOKa3zaTeaeM, rpapuK CTENEeHHOW (PYHKIHMM C HATypaJbHbIM U LEJIbIM



nokasarenem, rpaguk KOpHs N-0il CTeneHH Kak (PyHKIHUU OOpaTHOW CTENEHHU C
HaATypaJIbHBIM IOKa3aTeleM;

ONEepPUPOBATh TOHATUSAMU: JHHEHHAs, KBaJpaTUUHas U JpOOHO-IHHEWHas
(YHKIMH, BBIIOJIHATE 3JIEMEHTAPHOE UCCIIEA0BAHUE U IOCTPOCHUE UX TPaPUKOB;

cBOOO/IHO ONEpUpOBATh MOHATHSMM: IOKa3zaTeiabHas U JorapupmMuyeckas
GYyHKIIMM, UX CBOMCTBA M TpaduKH, MCIONb30BaTh MX TpadUKHU ISl PELICHUS
YPaBHEHU;

CBOOO/IHO ONEpPUPOBATh TOHATUSMU: TPUTOHOMETPUYECKAs OKPYKHOCTb,
OIpe/ieNIEHNE TPUTOHOMETPUUECKUX (PYHKIUI YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpauku (yHKIUN JUId  HCCIEAOBAaHUSA IPOLIECCOB U
3aBHCHUMOCTEH TpU pelIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEAMETOB U peanbHOMN
KU3HU, BBIpAXXaTh (HOPMyIaMH 3aBUCUMOCTH MEXK/Ty BEIMIYMHAMY,

Hauaja mareMaTH4eCKOro aHAJIM3A:

cBOOOIHO ONEpUPOBATHh MOHATUSAMU: apuMeTnyeckas U TeoMeTpUdecKas
nporpeccusi, 06CKOHEUHO yOBIBaIOIAsi T€OMETPUUECKasi MPOTrPecCus, TUHEHHBIA U
AKCIMIOHEHIIUATBHBINA POCT, (POPMYIIa CIOKHBIX MPOIIEHTOB, UMETh MPEACTABICHHUE O
KOHCTAHTE;

UCIIOJIb30BaTh MPOIPECCUU JJIsl PEIICHUS peallbHbIX 3a/lad MPUKIATHOTO
XapakTepa,

cBOOO/IHO OMEPUPOBATH MOHATUSAMU: MOCIEOBATENIFHOCTD, CIIOCOOBI 3aTaHUS
MOCIIEIOBATEBHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEIOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXKACHMS MAaTeMaTUYeCKOro aHaju3a KakK aHajlu3a
OCCKOHEYHO MAJIBIX;

cBOOO/IHO ONEPUPOBATh MOHITUSIMU: HEMIPEPHIBHBIC (PYHKIIMH, TOUKU pa3pbiBa
rpaduka GyHKIMH, aCUMIITOTHI rpaduka PyHKIINY;

CBOOOMHO OIEpHpOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAS Ha OTpPE3Ke,
IPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH AJIsl pelIeHUs 3a1a4;

cBOOOIHO OIEpUpOBaTh TMOHATUSIMU: TIepBas W BTOpas IPOU3BOIHBIC
(GbyHKUMH, KacaTelbHas K rpaduKy QyHKIMY;

BBIUUCIISATH MPOU3BOJHBIE CYMMBI, TPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IBYX (YHKIUH, 3HATH MIPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BAaTh TEOMETPUUECKUN U (U3MYECKUN CMBICT MPOU3BOTHOM IS
peleHus 3a1au.

MHokecTBa H JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh  TMOHATHUSMHU: MHOXKECTBO, OMEpaluu  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH armapar Jjisl OMUCaHUs! pealbHbBIX
IPOLIECCOB U SIBJICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB;



CcBOOOJIHO OIEpPHPOBATh TMOHATUSMU: OIpEAeTeHHE, TEeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHUYECKOTO 00BEKTa, T0KA3aTEIbCTBO, PABHOCHIIbHBIE
YpaBHEHUS U HEPABEHCTBA.



TEMATHYECKOE IINTAHUPOBAHHUE

[TPOTPAMME

10 KUIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Kourpoububle IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsl
MHO0XeCTBO IECTBUTENIbHBIX YNCET.
M .P
1 HOTOHICHBL. FaIOHAIbHbIC }:paBHeHm 24 1 https://m.eds00.ru/91ZKXD884
1 HepaBeHcTBa. CHUCTEMBI TMHEMHBIX
ypaBHEHUI
O .C
2 YHKUHH 1 rpaguich. CTeneHKas pyHKis 12 1 https://m.eds00.ru/91ZKXD884
C LeJIBbIM [TOKa3aTeNeM
A 7 N-o .
3 PHOMETHHECKHI KOpeits I1-Off cTereri 15 1 https://m.eds00.ru/91ZKXD884
HppauronanbHble ypaBHEHHS
I1 !
4 oxasarebias pyniis. Hokasareibiible 10 1 https://m.eds00.ru/91ZKXD884
ypaBHEHUS
Jlorapugmuueckas QyHKIUS.
5 18 1 https://m.eds00.ru/91ZKXD884
Jlorapudmuueckue ypaBHEeHUs
T
6 PHFOHOMCTPHTCCIHE BhpAKCHIL 1 22 1 https://m.eds00.ru/91ZKXD884
YpaBHEHUS
[TocnenoBaTenbHOCTH ¥ IPOIPECCHH 10 https://m.eds00.ru/91ZKXD884
Henpepsisuble pynkuuu. [IponzBoanas 20 https://m.edso00.ru/91ZKXD884
IT 6006
9 OBTOPEHHE, OOODIICHAE, 5 2 https://m.eds00.ru/91ZKXD884
CUCTeMaTH3alusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10
- 136 10 0



https://m.edsoo.ru/91ZKXD884
https://m.edsoo.ru/91ZKXD884
https://m.edsoo.ru/91ZKXD884
https://m.edsoo.ru/91ZKXD884
https://m.edsoo.ru/91ZKXD884
https://m.edsoo.ru/91ZKXD884
https://m.edsoo.ru/91ZKXD884
https://m.edsoo.ru/91ZKXD884
https://m.edsoo.ru/91ZKXD884

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/n

Tema ypoka

KoanuyecTBO 4acos

Be
ero

KoHTpoJibHbIe
padoThI

IIpakTHYecku
e padoThl

Jlara
U3y4yeHus

Jlara
no

dakrty

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYPChI

MHo3kecTBO, onepanuu
HaJl MHOYKECTBAMH U X
CBOICTBA

02.09

https://m.edso00.ru/91ZKXD884

Huarpammsl Ditnepa-
Benna

[TprMmeHeHue TeopeTHKo-
MHO>KE€CTBEHHOTO
amnmapara JJisl peeHus
3a1a4y

PannonansHbIE YnCIa.
OOBIKHOBEHHBIE U
JECSTHYHBIE TPOOH,
MPOLIEHTHI, OECKOHEYHBIE
MIEPUOIUUECKHE TPOOH

ParmonansHbIe Ynca.
OOBIKHOBEHHBIE U
JeCATUYHBIC po0H,
NPOIICHTHI, OECKOHECUHBIE
MEPUOIUIECKHE TPOOH
[Ipumenenue apooeit u
MPOIICHTOB IS PELICHHUS
NPUKJIAIHBIX 37189

04.09

04.09

07.09

09.09

11.09

https://m.edsoo.ru/6 A75109KA

https://m.edsoo0.ru/F99Z2682PX

https://m.edsoo.ru/LTS2XKI12C

https://m.edsoo.ru/SEDOB3EK2

https://m.edsoo.ru/OEPEO5IWI



https://m.edsoo.ru/91ZKXD884
https://m.edsoo.ru/6A75109KA
https://m.edsoo.ru/F99Z682PX
https://m.edsoo.ru/LTS2XKI2C
https://m.edsoo.ru/3EDOB3EK2
https://m.edsoo.ru/0EPEO5IWI

[Tpumenenue apoodeii u
HPOLCHTOB ISl PELICHUS
HPHUKIIATHBIX 3334

11.09

https://m.edsoo.ru/NVFYZJHRP

JlelicTBUTENbHBIEC YHCIIA.
Panuonansubie 1
MppalrOHaJIbHbIC YUCIIA

14.09

https://m.edsoo0.ru/P7VKRZOSG

10

11

12

13

14

Apudmernueckue
OTIEpALINH C
JNEUCTBUTCILHBIMU
YHCIIAMH

Monayns
JIEMCTBUTEIBHOIO YHCIA
1 €T0 CBOICTBA

[TpubmmxEéHHbIC
BBIUKCJICHHUS], TTPaBUIIa
OKpPYTJICHUS, IPUKHJIKA U
OIICHKA pe3ynbTaTa
BBIUMCIICHUM

OCHOBHBIE METO/IbI
pelIeHus EeNbIX U
JTPOOHO-PAIIMOHATBHBIX
YpaBHEHUI U HEPABEHCTB

OCHOBHBIC METOJIBI
pELICHHUS TEJBIX U
JTPOOHO-PAIIMOHATBHBIX
YpaBHEHHIA U HEPABCHCTB

OCHOBHBIE METOIBI
peIIeHus LENbIX U

16.09

18.09

18.09

21.09

23.09

25.09

https://m.edsoo.ru/BE6MRUCVWY

https://m.edsoo.ru/PULBAZVIW

https://m.edsoo.ru/SRFTXG6E3

https://m.edsoo.ru/CM8WFBMJ8

https://m.edsoo.ru/YE28LQQJ2

https://m.edso0.ru/Z395M64DM



https://m.edsoo.ru/NVFYZJHRP
https://m.edsoo.ru/P7VKRZOSG
https://m.edsoo.ru/B6MRUCVWY
https://m.edsoo.ru/PUL6AZVJW
https://m.edsoo.ru/8RFTXG6E3
https://m.edsoo.ru/CM8WFBMJ8
https://m.edsoo.ru/YE28LQQJ2
https://m.edsoo.ru/Z395M64DM

JTPOOHO-PAMOHATBHBIX
ypaBHEHUI U HEPABEHCTB

15

MHorouieHsl OT OJHON
nepeMeHHoiu. Jlenenue
MHOTO4ICHA Ha
MHOT'O4JIEH C OCTAaTKOM.
Teopema bezy

25.09

16

17

18

MHOro4JIeHbI ¢ LETBIMU
KOd(pQUITUECHTAMH.
Teopema Buera
Pemenue cucrem
JIMHEUHBIX YpaBHEHUN

Pemenue cucrem
JIMHEUHBIX YpaBHEHUN

28.09

30.09

02.10

https://m.edsoo.ru/PBIEYHJZF

https://m.edsoo.ru/1E183555U

https://m.edsoo.ru/ICEJDO5GK

19

20

21

Marpuna cuctemsl
JIMHENHBIX YPaBHEHUM.
Ornpenenurens MaTPHUILBI
2X2, ero
T€OMETPUUYECKHUI CMBICT
Y CBOMCTBA; BIYUCIICHUE
€ro 3Ha4YCHUS

Ornpenenurens MaTPHUILBI
2X2, ero
TE€OMETPUUECKUN CMBICTT
U CBOMCTBA; BEIYUCICHUE
€ro 3HaYeHUs

IIpumenenne
OIPEIEIUTENS IS

02.10

05.10

07.10

https://m.edsoo.ru/BAM2QCKWF

https://m.edso0.ru/SAMZUEKYQJ

https://m.edsoo0.ru/9P3E3FF4Z



https://m.edsoo.ru/PBIEYHJZF
https://m.edsoo.ru/1E183555U
https://m.edsoo.ru/ICEJDO5GK
https://m.edsoo.ru/BAM2QCKWF
https://m.edsoo.ru/3MZUEKYQJ
https://m.edsoo.ru/9P3E3FF4Z

pelIeHUsI CUCTEMBI
JIMHEWHBIX YpaBHEHUMN

22

Pemenne npukitaHbIx
3a/1a4 C IIOMOILBIO
CHCTEMBI JINHENHBIX
ypaBHEHU I

09.10

https://m.edsoo.ru/IKJE16E2L

23

24

25

26

27

Peuienue npukiiaaHbix
3a/1a4 ¢ IIOMOILBIO
CHCTEMBI JIMHEHHBIX
ypaBHEHUI

KonTponbnas padota Nel
no teme "ParnuoHanbpHbBIE
ypaBHEHUS U
HepaBeHCTBA. CUCTEMBI
JUHEHHBIX ypaBHEHUN"

OYHKIHS, CIIOCOOBI
3aJaHus QYHKIMH.
B3aumHo oOpaTHBIE
byakuun. Kommnoszumus
byHKIMMA

I'padux pyHKIMY.
DnemMeHTapHbIe
npeoOpa3oBaHUs
rpadukoB QyHKUINN
OO6nacTp ornpeneneHus u
MHOYECTBO 3HaUCHHH
byukun. Hynu
¢byukun. [IpomexyTku
3HAK MTOCTOSIHCTBA

09.10

12.10

14.10

16.10

16.10

https://m.edsoo.ru/A9H81W33G

https://m.edsoo.ru/OHOPJ57VZ

https://m.edsoo.ru/1XYSI5M28

https://m.edsoo.ru/7JGTFZZY A

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



https://m.edsoo.ru/IKJE16E2L
https://m.edsoo.ru/A9H81W33G
https://m.edsoo.ru/0HOPJ57VZ
https://m.edsoo.ru/1XYSI5M28
https://m.edsoo.ru/7JGTFZZYA
https://m.edsoo.ru/VU0HQS0CV

28

29

30

YETHBIC 1 HEUETHBIC
GyHKIIHH.
[Tepuoauueckue
byakuun. [IpomexyTku
MOHOTOHHOCTH ()YHKIIUH

MakcuMyMmsl 1
MUHHUMYMBbI QyHKIIAH.
Haubonariee u
HauMeEHbIIIEe 3HAYEHHE
byHKIIUN Ha
IPOMEKYTKE

JIunetinas,
KBaJpaTU4yHas U JPOOHO-
TuHeHas QyHKIun

19.10

21.10

23.10

https://m.edsoo.ru/NTM7RJIGX4

https://m.edso0.ru/ZOMNG672NG

https://m.edsoo.ru/BZDF8VYZT

31

DeMeHTapHOe
UCCIIIOBaHHUE U
HOCTPOEHHE TpapUKOB
TUX QYHKUIUH

23.10

https://m.edso00.ru/CP7UKTI1V

32

DeMeHTapHOe
UCCIIEIOBaHUE U
MOCTpOoeHne rpauKoB
TUX QYHKUIUH

06.11

https://m.edsoo.ru/NAJFF14CO

33

34

CrereHs ¢ UebIM
nokasarejieM. buHom
Hrrotona

CrerneHn ¢ LETBIM
nokaszareiieM. bunom
Hrrotona

06.11

09.11

https://m.edso00.ru/2ST9QM2GO

https://m.edsoo.ru/K6XLQ4UJX



https://m.edsoo.ru/NTM7RJGX4
https://m.edsoo.ru/Z0MN672NG
https://m.edsoo.ru/BZDF8VYZT
https://m.edsoo.ru/CP7UKTI1V
https://m.edsoo.ru/NAJFF14CO
https://m.edsoo.ru/2ST9QM2GO
https://m.edsoo.ru/K6XLQ4UJX

35

Crenennast GyHKIUSA C
HATypaJbHBIM H IIEJIBIM
nokasareinem. E¢
CBOMCTBA U Irpaduk

11.11

https://m.edso0.ru/072LC5R6V

36

Kontponsnast padora Ne
2 no teme "CreneHHas
¢dbynakuus. E€ cBolicTBa n
rpaguk"

13.11

https://m.edso0.ru/431WRJ3Y 2

37

Apudmernaeckuit
KOPEHb HaTypaJIbHON
CTEIIEHU U €ro CBOKWCTBA

13.11

https://m.edsoo.ru/VEMYOB1CV

38

39

40

41

42

Apudmernaeckuit
KOpPEHb HaTypaJIbHON
CTEIICHU U €ro CBOMCTBA

[IpeobpazoBanms
YHCIIOBBIX BBIPAXKEHUI,
COJIepIKalINX CTENCHHU U
KOPHU
[TpeobpazoBanus
YHCIIOBBIX BBIPAXKEHUIA,
COJIepIKalINX CTENEHH U
KOPHU
[TpeobpazoBanus
YHCIIOBBIX BBIPAKCHHIA,
COJIepIKaIINX CTENCHU U
KOpHU
UppanuonanbHbie
ypaBHeHUs. OCHOBHbBIE
METO/IbI PEIICHUS

l6.11

18.11

20.11

20.11

23.11

https://m.edsoo.ru/BANSPUZEB

https://m.edsoo.ru/VR15USBDE

https://m.edsoo.ru/PRR3BH17H

https://m.edsoo.ru/GMO7CPCQG

https://m.edsoo.ru/DHW5QA79M



https://m.edsoo.ru/072LC5R6V
https://m.edsoo.ru/431WRJ3Y2
https://m.edsoo.ru/VEMYOB1CV
https://m.edsoo.ru/B4NSPUZEB
https://m.edsoo.ru/VR15USBDE
https://m.edsoo.ru/PRR3BH17H
https://m.edsoo.ru/GMO7CPCQG
https://m.edsoo.ru/DHW5QA79M

HPPALIMOHATIBHBIX
ypaBHEHUH

43

HppaunonaibHbie
ypaBHeHUs. OCHOBHbIE
METO/Ibl PEIICHUS
UPPALMOHATBHBIX
ypaBHEHUH

25.11

https://m.edso0.ru/DN896TF02

44

HppaunonaibHbie
ypaBHeHUs. OCHOBHbIE
METO/Ibl PEILICHUS
MPpaLMOHATIbHBIX
YpaBHEHUN

27.11

https://m.edsoo.ru/1X40FNHPA

45

PaBHOCHIBHEBIE
MEepEX0/bl B PELICHUN
MppalOHAIIbHBIX
ypaBHEHUI

27.11

https://m.edsoo.ru/0O2VV516B4

46

47

48

PaBHOCHIBHBIE
MepeX0bl B PEIICHUU
HMppalOHAIbHBIX
ypaBHEHUU

PaBHOCHIBHBIE
MepeX0bl B PEIICHUU
HMppalOHAIbHBIX
ypaBHEHUU

PaBHOCHIBHBIE
MEpEXO0/bl B PEILICHUU
HMppalvOHAITBHBIX
ypaBHEHUU

30.11

02.12

04.12

https://m.edsoo.ru/RPXZVEMHT

https://m.edso0.ru/261843DBS

https://m.eds00.ru/O87ZL0E2K



https://m.edsoo.ru/DN896TF02
https://m.edsoo.ru/1X40FNHPA
https://m.edsoo.ru/O2VV5I6B4
https://m.edsoo.ru/RPXZVFMHT
https://m.edsoo.ru/261843DBS
https://m.edsoo.ru/O87ZL0E2K

CgoiicTBa u rpaduk
KOPHSI N-0ii CTENICHN KaK
byHKIIMM 00paTHOM 1 04.12 https://m.eds00.ru/8JLO4FGQ9
CTEIICHHU C HATYPAIbHBIM
HoKazaTeJeM

CgoiicTBa u rpadux
KOPHsI N-0ii CTETIEHU KaK
byHKIMH 00paTHOU 1 07.12 https://m.edsoo.ru/JQHAUMLOM

CTCIICHU C HATYpaJIbHbIM
IIOKa3aTcJjIEM

KonTtponsHast pabora Ne
3 o teme " CBoiicTBa U

rpaguK KopHs n-oft 1 1 03.12 https://m.eds00.ru/01A6HO8VZ

CTEIIECHHU.
HppaunonanbHble
ypaBHeHuUA"

Cremnens ¢
paroHaIbHBIM
rmokazartejieM U e€
CBOMCTBa

1 1112 https://m.edsoo.ru/3PMBUKOGP

Crernensb ¢
paroHaIbHBIM
rmokazartejieM U e€
CBOlCTBA

1 1112 https://m.edsoo.ru/HFJIPEPWL

Creress ¢

aIMOHA
PAIOHAIILHBIM 1 14.12 https://m.edsoo.ru/HDVG5NJ1T

IOKa3aTeJIEM U €€
CBOMCTBA



https://m.edsoo.ru/8JLO4FGQ9
https://m.edsoo.ru/JQHAUMLOM
https://m.edsoo.ru/01A6HO8VZ
https://m.edsoo.ru/3PMBUK0GP
https://m.edsoo.ru/HFJPEPWL9
https://m.edsoo.ru/HDVG5NJ1T

55

IlokazarenpHas
byHKIIMS, €€ CBOMCTBA U

rpadguk

16.12

https://m.edso0.ru/T7TGPDUVRM

56

Hcnonb3oBanue rpaduka
(byHKUIMU 1715 peIieHus
ypaBHEHUU

18.12

https://m.edsoo.ru/NI1171IBM

57

58

59

60

61

Hcnons3oBanue rpaduka
(byHKUIMU 1715 peIieHus
ypaBHEHUI

[loka3aTenbHbie
ypaBHeHUsA. OCHOBHbIE
METO/bl PELICHUS
IIOKa3aTCJIbHBIX
ypaBHEHUI

[loka3aTenbHbie
ypaBHeHUsA. OCHOBHbIE
METO/IbI PEILIECHUS
IIOKa3aTCJIbHBIX
ypaBHEHUU

ITokazarenbHbIe
ypaBHeHUsA. OCHOBHbIE
MCTO/Ibl PCUHICHUA
IIOKa3aTCJIbHBIX
ypaBHEHUU

KontponbHas pabora Ne
4 no Teme
"TTokxazarenbHast

GbyHKIHS.

18.12

21.12

23.12

25.12

25.12

https://m.edsoo.ru/9PE3YWZ25

https://m.edsoo.ru/NXLINJSWM

https://m.edsoo.ru/AITA6IMG1X

https://m.edsoo.ru/YWT7H8GT7

https://m.edsoo.ru/HNIC60AKS



https://m.edsoo.ru/T7GPDUVRM
https://m.edsoo.ru/NII171IBM
https://m.edsoo.ru/9PE3YWZ25
https://m.edsoo.ru/NXLINJ5WM
https://m.edsoo.ru/1TA6IMG1X
https://m.edsoo.ru/YWT7H8GT7
https://m.edsoo.ru/HNIC6OAK8

ITokazarenbHbIe
ypaBHEeHUS"

62

63

Jlorapudwm yucna.

CgoiicTBa norapudma

Jlorapudm yucina.

CgoiicTBa siorapudma

28.12

30.12

https://m.edsoo.ru/E2G7K9QW6

https://m.edsoo.ru/I92RS5MOM

64

Jlorapudwm yucna.

CgoiicTBa siorapudma

11.01

https://m.edsoo.ru/EMCQ4R3B7

65

66

67

68

JecsTuuHble U
HaTypaJbHbIC
J0TapupMbl

JlecaTUYHBIE U
HaTypaJbHbIE
J0TapupMbl

[IpeobpazoBanue
BBIPAKECHUH,
coJiepKalIx
Jorapupmbl
[Ipeo6pa3zoBanue
BBIPAKECHUH,
coJiepKalIX
J0rapupmbl

13.01

15.01

15.01

18.01

https://m.edsoo.ru/NBUG10GSP

https://m.edsoo.ru/EMWTCSPQY

https://m.edsoo.ru/OQFOWHEX5

https://m.edsoo.ru/LXMJ44QAU

69

[Ipeo6paszoBanue
BBIPAKECHUH,
CoJIepIKalINX
JorapupMbl

20.01

https://m.edsoo.ru/EP6U39XNM



https://m.edsoo.ru/E2G7K9QW6
https://m.edsoo.ru/I92RS5MOM
https://m.edsoo.ru/EMCQ4R3B7
https://m.edsoo.ru/NBUG10GSP
https://m.edsoo.ru/EMWTCSPQY
https://m.edsoo.ru/OQF9WHEX5
https://m.edsoo.ru/LXMJ44QAU
https://m.edsoo.ru/EP6U39XNM

70

Jlorapudmmueckas
byHKIMs, €€ CBOWCTBA U

rpadguk

22.01

https://m.eds00.ru/8TW3GXDH6

71

Jlorapudmmueckas
¢byHnkuus, e€ cBONCTBA U

rpaduk

22.01

https://m.edsoo.ru/KYG9CA4S4F

72

73

74

75

76

77

Hcnons3oBanue rpaduka
(byHKUIMU 1715 peIieHus
ypaBHEHUI

Hcnonb3oBanue rpapuka
(byHKLIMU 1715 peleHus
YpaBHEHUN

Jlorapugmuueckue
ypaBHeHHUs. OCHOBHBIE
METO/Ibl PEILICHUS
J0rapupMHUUECKUX
yYpaBHEHUU

Jlorapudmuueckue
ypaBHeHUsA. OCHOBHbIE
METO/IbI PEILIECHUS
norapuGMUUECKUX
ypaBHEHUH

Jlorapudmuueckue
ypaBHeHUsA. OCHOBHbIE
METO/IbI PEIICHUS
norapuMUIECKUX
ypaBHEHUU

PaBHOCHMIBHEIE
MEepEeX0bl B PELICHUU

25.01

27.01

29.01

29.01

01.02

03.02

https://m.edsoo.ru/V8LWTS50G

https://m.edsoo.ru/5CIKV1ZUF

https://m.edsoo.ru/STONRDYGS

https://m.edsoo.ru/22FDXMI4S

https://m.edsoo.ru/Z2GEE63I1

https://m.edsoo.ru/9WDPQWD14



https://m.edsoo.ru/8TW3GXDH6
https://m.edsoo.ru/KYG9C4S4F
https://m.edsoo.ru/V8LWTS50G
https://m.edsoo.ru/5CIKV1ZUF
https://m.edsoo.ru/STONRDYGS
https://m.edsoo.ru/22FDXMI4S
https://m.edsoo.ru/Z2GEE63I1
https://m.edsoo.ru/9WDPQWD14

norapuGMUIECKUX
ypaBHEHUH

78

PaBHOCHITBHBIE
MepeX0/Ibl B pEUICHUU
norapuGMUIEeCKUX
ypaBHEHUU

05.02

https://m.eds00.ru/OVYGSNTLD

79

KonTtponbnas padora No
5 o Teme
"Jlorapudmuueckas
byHKIHS.
Jlorapudmuueckue
ypaBHeHuUs"

05.02

https://m.edsoo.ru/ISPXC5ZEA

80

81

82

83

CuHyc, KOCUHYC, TAaHI'€HC
Y KOTaHT€HC YHCIOBOI0
aprymeHra

CuHyc, KOCHHYC, TAHT'€HC
Y KOTaHI'€HC YHCI0BOIO
apryMeHTa

ApKcuHyC, apKKOCUHYC U
apKTaHT€HC YHCIIOBOTO
aprymeHra

ApKCUHYC, apKKOCHUHYC U
apKTaHT€HC YHCIIOBOTO
aprymeHra

08.02

10.02

12.02

12.02

https://m.edsoo.ru/YAGEE8VC3

https://m.edsoo.ru/FOW5Q8FFL

https://m.edsoo.ru/A20WOVOPY

https://m.edsoo.ru/9A0XNXSJO

84

Tpuronomerpuueckas
OKPY’KHOCTb,
OIIpezieIICHUE
TPUTOHOMETPUYECKUX

15.02

https://m.edsoo.ru/YA3IXPQ1JL



https://m.edsoo.ru/0VYGSNTLD
https://m.edsoo.ru/I8PXC5ZEA
https://m.edsoo.ru/YAGEE8VC3
https://m.edsoo.ru/F9W5Q8FFL
https://m.edsoo.ru/A20WOV0PY
https://m.edsoo.ru/9A0XNXSJ0
https://m.edsoo.ru/YA3XPQ1JL

(GyHKUINH YUCIOBOTO
aprymeHTa

85

Tpuronomerpuueckas
OKPY’KHOCTb,
OIpezeIeHue
TPUTOHOMETPUYECKUX
(GyHKLUH YUCIOBOTO
apryMmeHra

17.02

https://m.edsoo.ru/7TEBAMGFBR

86

OCHOBHBIE
TPUTOHOMETPHUYCCKHE

bopmybl

19.02

https://m.edsoo.ru/7G41UGG6B

87

88

89

OCHOBHBIE
TPUTOHOMETPHUYCCKHE
bopmybl

OCHOBHBIE
TPUTOHOMETPHYECKHE
bopMmybl

OcHOBHBIC
TPUTOHOMETPHYECKHE

bopMmybl

19.02

22.02

24.02

https://m.edsoo.ru/JB8BG5ATI

https://m.edsoo.ru/C5YUBTBTC

https://m.eds00.ru/6GNQGH5MV

90

[Ipeo6paszoBanue
TPUTOHOMETPUYECKHUX
BBIPAKECHUI

26.02

https://m.edsoo.ru/U9M91UJVJ

91

[Tpeobpa3zoBanue
TPUTOHOMETPUUECKUX
BBIPAKEHUI

26.02

https://m.edsoo.ru/MEB4SJ2PW



https://m.edsoo.ru/7EBAMGFBR
https://m.edsoo.ru/7G41UGG6B
https://m.edsoo.ru/JB8BG5ATI
https://m.edsoo.ru/C5YUBTBTC
https://m.edsoo.ru/6GNQGH5MV
https://m.edsoo.ru/U9M91UJVJ
https://m.edsoo.ru/MEB4SJ2PW

92

[IpeobpaszoBanue
TPUTOHOMETPUUYECKHX
BBIPAXKEHUI

01.03

https://m.edsoo.ru/RONAIF49S

93

[IpeobpaszoBanue
TPUTOHOMETPUUYECKUX
BBIPAKCHUM

03.03

https://m.edsoo.ru/6EH5SHHHY

94

95

96

Pemenue
TPUTOHOMETPUUIECKUX
ypaBHEHUI

Pemenue
TPUTOHOMETPUUECKHUX
YpaBHEHUN

Pemenue

TPUTOHOMETPUUYECKHX
YpaBHEHUN

05.03

05.03

10.03

https://m.edsoo.ru/LGDUR382T

https://m.edsoo.ru/PQLVEZ6JE

https://m.edso00.ru/QOK5GFZ7H

97

Pemenne
TPUTOHOMETPUYECKUX
yYpaBHEHUHU

12.03

https://m.edsoo.ru/YR05D8PZ5

98

99

100

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUU

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHUU

Pemenue

TPUTOHOMETPUYECKUX
YpaBHEHUNU

12.03

15.03

17.03

https://m.edsoo.ru/ITUSPKNSQT

https://m.edsoo.ru/U7NBWCNDW

https://m.edsoo.ru/89ZKWG015



https://m.edsoo.ru/R9NAIF49S
https://m.edsoo.ru/6EH5SHHHY
https://m.edsoo.ru/LGDUR382T
https://m.edsoo.ru/PQLVEZ6JE
https://m.edsoo.ru/QOK5GFZ7H
https://m.edsoo.ru/YR05D8PZ5
https://m.edsoo.ru/1U5PKNSQT
https://m.edsoo.ru/U7NBWCNDW
https://m.edsoo.ru/89ZKWG015

101

102

103

104

KontponsHast pabora Ne
6 o Teme
"TpuroHomeTpuyecKue
BBIPAXKCHUS U
TPUTOHOMETPHYECKHE
ypaBHeHHUA"

ITocnemoBaTeIbHOCTH,
CIoCOOBI 3aJaHuUs
MMOCJICIOBATEILHOCTEH.
Metoa MaTeMaTHYECKOH
WHIYKIIUU
MoHOTOHHBIE U
OTpaHUYCHHBIE
MMOCJICIOBATEILHOCTH.
Uctopus ananuza
OECKOHEYHO MAaJIbIX

Apudmernueckas
nporpeccus

19.03

19.03

22.03

24.03

https://m.edsoo.ru/IF11SN760Q

https://m.edsoo.ru/5VMC7JBEV

https://m.edsoo.ru/ZV4AYOVRL

https://m.edso0.ru/50RW02V1E

105

106

107

108

I'eomerpuueckas
Mporpeccust

beckoneuHo yosiBaromiast
reoMeTpudecKas
nporpeccust

Cymma 6eCKOHEYHO
yObIBaromIeit
reOMETPUYECKOMN
MIPOTPECCUH

JInneniHbIl 1
SKCIIOHEHITUAIIbHBIN

26.03

26.03

05.04

07.04

https://m.edsoo.ru/ED20JQZ24

https://m.edsoo.ru/VG377T8EY

https://m.edso0.ru/TY1S3DAPL

https://m.edsoo.ru/UM1H7BTW2



https://m.edsoo.ru/IF11SN76Q
https://m.edsoo.ru/5VMC7JBEV
https://m.edsoo.ru/ZV4AYOVRL
https://m.edsoo.ru/50RW02V1E
https://m.edsoo.ru/ED2OJQZ24
https://m.edsoo.ru/VG377T8EY
https://m.edsoo.ru/TY1S3DAPL
https://m.edsoo.ru/UM1H7BTW2

poct. Hucio e. Popmyiia
CJIOHBIX MPOIIEHTOB

109

JIMHEeWHBIN 1
SKCITOHCHIIMATLHBIN
poct. Hucno e. ®opmyna
CJIO’KHBIX IPOLIEHTOB

09.04

https://m.edsoo.ru/CEY72CW58

110

Hcnons3oBanne
MPOTPECCUU IS
pelIeHus peaibHbIX
3a/1a4 MPUKJIIATHOTO
xXapaxkrepa

09.04

https://m.edsoo.ru/ARPHBD4Y1

111

112

113

KonTponbnas padorta Ne
7 o Teme
"[locnenoBaTenbHOCTH U
nporpeccun"

HenpepoiBHble pyHKIINN
U UX CBOMCTBA

Touka pa3psbIBa.
AcumnToTsl rpadukoB

byHKIMI

12.04

14.04

16.04

https://m.edsoo0.ru/SQWRKXOHP

https://m.edsoo.ru/MCC5N1579

https://m.edso0.ru/BXCP9CRNV

114

CaoiicTBa QyHKIMI
HETIPEPHIBHBIX Ha
OTpe3Ke

16.04

https://m.edso0.ru/DP10ESGVN

115

116

CaoiicTBa QyHKIMI
HETIPEPHIBHBIX Ha
OTpe3Ke

Merton HHTCPBAJIOB IJIA
peICHUS HCPABCHCTB

19.04

21.04

https://m.eds00.ru/CCXH3TPSB

https://m.edsoo.ru/A364LEWCO



https://m.edsoo.ru/CEY72CW58
https://m.edsoo.ru/ARPHBD4Y1
https://m.edsoo.ru/8QWRKXOHP
https://m.edsoo.ru/MCC5N1579
https://m.edsoo.ru/BXCP9CRNV
https://m.edsoo.ru/DP10ESGVN
https://m.edsoo.ru/CCXH3TPSB
https://m.edsoo.ru/A364LEWC0

117

Mertox UHTEPBAIOB HJIst
pELICHUs] HEPABEHCTB

23.04

https://m.edsoo.ru/RVODQWS5SP

118

119

120

Metox UHTEPBATIOB AJIst
pELICHUS] HEPABEHCTB

[IprumeHeHue cBOMCTB
HENPEPBIBHBIX (PYHKUINN
JUISL pEeIIeHuUs 3a1a4

[IprumeHeHue cBOMCTB
HENPEPBIBHBIX (PYHKUIUN
JUISL pEIICHUs 33124

23.04

26.04

28.04

https://m.edsoo.ru/LRMHAKVYF

https://m.edsoo.ru/VAMMSCCCD

https://m.edsoo.ru/ZR5Z207R4

121

IIepBas u BTOpas
POU3BOJIHBIC (PYHKIIUU

30.04

https://m.edso0.ru/TQJHPC7B3

122

123

124

Onpenenenue,
F€OMETPUUYECKUN CMBICIT
MIPOU3BOIHOMN

Onpenenenue,
buznYeCKuit CMBICT
MIPOU3BOJHOMN
YpaBHEHHE KacaTeIbHOMN

K rpaduky GyHKIIUU

30.04

03.05

05.05

https://m.edsoo0.ru/1YSJQ5NXT

https://m.edso0.ru/5707NISYJ

https://m.edsoo.ru/NNA3B1850

125

126

127

YpaBHEHHE KacaTeIbHON
K rpaduky GyHKIUU
IIpousBoaHbIe
AIIEMEHTAPHBIX (PYHKIIUH
[IponsBoaHBIE
AIIEMEHTAPHBIX (QYHKIIUH

07.05

07.05

10.05

https://m.edsoo.ru/2MS8V364A

https://m.eds00.ru/9CG66EOL3

https://m.eds00.ru/OX3T1IGG2



https://m.edsoo.ru/RVQDQW5SP
https://m.edsoo.ru/LRMHAKVYF
https://m.edsoo.ru/VAMMSCCCD
https://m.edsoo.ru/ZR5Z2O7R4
https://m.edsoo.ru/TQJHPC7B3
https://m.edsoo.ru/1YSJQ5NXT
https://m.edsoo.ru/5707NISYJ
https://m.edsoo.ru/NNA3B185O
https://m.edsoo.ru/2MS8V364A
https://m.edsoo.ru/9CG66E0L3
https://m.edsoo.ru/OX3T1IGG2

128

[IpousBoHas cymMmBl,
IPOU3BEACHUS, YACTHOTO
Y KOMITO3UIIMU (QYyHKIUH

12.05

https://m.edso0.ru/H13R9OF8T

129

[IpousBoHas cymmBl,
POU3BEACHUS, YACTHOTO
¥ KOMITO3UIMH (DYHKIUN

14.05

https://m.edso0.ru/CIXJYCL4P

130

131

132

[Ipon3BoHAs CYyMMBI,
MIPOU3BEJICHHUS, YACTHOTO
¥ KOMIO3UIHH (PyHKIIAN
KoHnTtposbhas pabora No
8 mo Teme
"[IpousBognas"

[ToBTOpEHHE,
0000111eHHE,

CUCTCMAaTHU3alusia 3HAHMI:

"VpaBHenus"

14.05

17.05

19.05

https://m.edsoo.ru/401LVJEZL

https://m.edsoo.ru/72752YHQ9

https://m.edsoo.ru/PCOMVZEMH

133

IToBTOpEHME,
0000111EHHE,

CHCTeMaTHU3alus 3HaHUH

"q)}’HKI_[I/II/I"

21.05

https://m.edso0.ru/RI36 TWPAT

134

HTtorosast KOHTpOJIbHASA
paborta

21.05

https://m.edsoo.ru/7LME3ZN27

135

136

HToroBast KOHTpONbHAS
pabota

IToBTOpeHue,
000011IeHME,
CUCTeMAaTH3aIHsl 3HAHHHA

24.05

26.05

https://m.edsoo.ru/Y1L9K7609

https://m.edsoo.ru/FF21A8SJZ



https://m.edsoo.ru/H13R9OF8T
https://m.edsoo.ru/CIXJYCL4P
https://m.edsoo.ru/401LVJEZL
https://m.edsoo.ru/72752YHQ9
https://m.edsoo.ru/PCOMVZEMH
https://m.edsoo.ru/RI36TWPAT
https://m.edsoo.ru/7LME3ZN27
https://m.edsoo.ru/Y1L9K76O9
https://m.edsoo.ru/FF21A8SJZ

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

13

10



IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Koxa .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NPOBePSIEMOr0 .
00pa3oBaTe/IbHOI MPOrpaMMBbl CpeHero o01ero 00pa3oBaHus
pe3yJabTara
1 Yucna v BBIYUCICHUS
11 OnepupoBaTh MOHATUSAMH: pPalMOHAIBHOE M JACHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAsI U IECATHYHAs! IpOOb, IPOLICHTHI
12 BomonuaTte  apupmeTnyeckue  ONnepauud ¢ palUOHAIBHBIMHA |
' JeCTBUTEIIHBIMU YHACITAMHU
13 BbimonHATe  npuONMKEHHBIE — BBIUMCIEHUS,  MCIOJB3YS  IpaBUiIa
' OKPYTJICHUS, JIeNaTh MPUKUAKY U OLICHKY Pe3yJIbTaTa BEIYUCICHHUH
OnepupoBaTh MOHATUAMU: CTENIEHb C LIEJIBIM IOKa3aTesleM, CTaHAapTHas
14 dopma 3anucu AeHCTBUTENBHOTO YMCIa, KOPEHb HATypalbHOM CTENeHHU;
' UCIOJIb30BaTh NOAXOAILYI0 (OPMY 3alIUCH JIEHCTBUTEIBHBIX YMCEN JUIs
pelLIeHHs MPAKTUYECKHX 3a/1a4 U IPEACTaBICHUS JaHHBIX
OnepupoBaTh MOHATUSMH: CHHYC, KOCHHYC M TAHTCHC HPOM3BOJIBHOTO
1.5 yIila; MCIOJIb30BaTh 3alllCh IPOU3BOJIBHOTO yIyla uepe3 oOpaTHbIe
TPUTOHOMETpHUUECKHE (DYHKIMH
2 VYpaBHeHUs U HEpaBEHCTBA
OnepupoBaTh MOHATUAMU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO, LIEJIOE,
2.1 panroHaIbHOE, UppanroHaIbHOe ypaBHEHUE, HEpPaBEHCTBO,
TPUTOHOMETPHUUYECKOE YpaBHEHNE
99 BeinonHsATe mpeobpa3zoBaHusi TPUTOHOMETPUUYECKHUX BBIPAXKEHUH U pelaTh
' TPUTOHOMETPUUYECKUE YPABHEHUS
BrImonHATE peoOpazoBaHus METBIX, PAIHOHAIBHBIX U UPPAIIHOHATBHBIX
2.3 BBIDQKEHUII W pemaTh OCHOBHBIC THIIBI MENbIX, PAIMOHAIBHBIX U
UppaIMOHATFHBIX YPaBHEHUI U HEPABEHCTB
94 [TpuMeHATh ypaBHEHUS W HEPABEHCTBA JJS PELICHUS MaTeMaTHYeCKHX
' 3a/1a4 U 3a/1a4 U3 pa3InyHbIX 00J1acTeil HayKu U peaibHON KU3HU
MonenupoBaTh pealbHble CUTYyallud Ha SI3bIKE ajreOphl, COCTaBIAThH
2.5 BBIPQ)KEHUS], YPAaBHEHMs, HEPABEHCTBA 110 YCJIOBUIO 33/1a4M, UCCIIEI0BATh
MOCTPOCHHbIE MOJIENIM C UCIIOJIb30BAaHUEM arlrapara ajareopsl
3 OyHKIMY 1 TpadUKu
OnepupoBaTh NOHATHIMU: (PYHKIUS, CIIOCOOBI 3a7jaHNs (PYHKIIUH, 00J1aCcTh
3.1 OnpesieNieHuss U MHOXKECTBO 3HAueHUN QyHKUMH, Trpaduk QyHKIUH,

B3aMMHO OOpaTHbIE PYHKIIMU




OnepupoBaTh MOHATUSAMH: UYETHOCTh W HEUYETHOCTh (DYHKIHMM, HYIH

32 (GyHKIMH, TPOMEKYTKH 3HAKOIOCTOSIHCTBA
3.3 Hcnonp3oBatk rpaduku QyHKIUI U pelieHUs ypaBHEHHUN
3.4 CtpouTth 1 ynTaTh rpaduKu JIMHEMHON (PYHKITUHU, KBAAPATUIHON (HYHKIIUH,
CTeNeHHON (YHKIMH C LENbIM MoKa3aTelieM
Ucnonb3oBate rpaduku (QyHKIMNA IS UCCIICOBAHHS TIPOIECCOB H
35 3aBHCUMOCTEH TpU PELICHUM 3a/a4 M3 APYruX y4eOHBIX NMPEIMETOB M
' pealbHOM  JKHU3HH, BbIpaXaThb (GOpMyllaMHU  3aBHCHUMOCTH  MEXIY
BEJIMYUHAMU
4 Hauana matemaTndeckoro aHaausa
41 OnepupoBaTh MOHSATHSAMH: I[OCIIEAOBATEIBLHOCTh, apupMeTHyecKas u
' reoMeTpHuuecKas Mporpeccuu
OnepupoBaTh MOHATUSMH: OECKOHEYHO YyOBIBAaIOIIAsi TeOMETpUYECKast
4.2 nporpeccusi, CymMMma OECKOHEYHO  yOBIBAIOUICH  T'€OMETPHUYECKOU
POrPeccuu
4.3 3amaBaTh MOCIE0BATEIIbHOCTH PA3IMYHBIMH CIIOCOOaMH
44 Hcnonp30BaTh CBOICTBAa TMOCIENIOBATENIbHOCTEM U Mporpeccuid s
' pelleHus peaabHBIX 3a7a4 MPUKIATHOTO XapaKTepa
5 MHoOXecTBa U JIOTUKa
5.1 OnepupoBaTh MOHATUSMHU: MHOXKECTBO, OTIEPAIIUH HAJl MHOXKECTBAMU
Hcnonp30BaTh TEOPETHKO-MHOKECTBEHHBIN —ammapar Ui  OMHCaHUs
5.2 pealbHBIX MPOIIECCOB U SBICHU, IPU PELICHUH 337124 U3 IPYTUX y4eOHbBIX
IPEeIMETOB
53 OnepupoBaTh  TOHSATHSIMHU:  ONpEICICHHE, TEopeMma,  CIEICTBUE,

J0Ka3aTcCJIbCTBO

IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC
IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
Kon
1 Yucna 1 BBIYUCIEHUS
Panmonanpupie uyncna. OOBIKHOBEHHbIE U JIECATHUYHBIE JpOOH, MPOIEHTHI,
OecKOHEYHble  Iepuoguveckue  ApoOu.  ApupMeTHUecKHe  Olepaluu  C
1.1  pauuoHaJBHBIMHM YHCIaMH, NPeoOpa3oBaHMs YMCIOBBIX BbIpakeHUHU. [IpumeHenue
napo0eit U MPOLIEHTOB JJISl PELIeHUs NPHUKIAJHBIX 3a/1a4 M3 Pa3JIMYHbIX OTpaciieit
3HaHUH U PEaIbHON KU3HU
HevictBuTenbHble  4yucia.  PanuoHanbHble W UppAlMOHAIBHBIE  YHCTA.
1.2  Apudmerndeckne omnepanuu C JIEHCTBUTENBHBIMHA dWCIaMu. [IpuOamkEéHHBIE

BBIYMCIICHMS], IPABUIIA OKPYTJIEHUS, IPUKUKA U OLIEHKA pe3yNbTaTa BBIYACICHUN




Crenenp ¢ nenbiM mnokazateneMm. CranmapTHas (opma 3amucu JIeHCTBHTEIHHOTO

1.3  uucna. Mcnonb3oBanue noaxopsmend (GopMmbl 3alucu JEHCTBUTENbHBIX YHCEN IS
pelIeHrs MPaKTUYECKUX 3a/1a4 U MPEJCTaBICHUS JaHHBIX
14 Apudmerndyeckuii KOpeHb HAaTypaJIbHOW cTemeHu. JeHcTBus ¢ apudmMeTnyeckuMu
' KOPHSIMH HATypalIbHON CTEIICHU
15 CuHyc, KOCMHYC U TaHT€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHTe€HC YKCIOBOIrO apryMeHTa
2 VYpaBHEeHUs U HEPABEHCTBA
2.1  ToxzaecTBa U TOXKICCTBECHHBIC TIPeOOpa3OBaHUS
59 [Ipeo6pa3zoBanue TPUTOHOMETPHUUECKUX BBIPAXKCHHIH. OcHoBHbIE
' TPUTOHOMETPHYECKHE (HOPMYIIbI
53 VYpaBHeHue, KOpeHb YypaBHEHMs. HepaBeHCTBO, peleHue HepaBeHCTBA. MeToj
' HUHTEPBAJIOB
2.4  Pemenue uenbix U JpoOHO-pallMOHAIBHBIX YPAaBHEHUH  HEPABEHCTB
2.5 Pemenne nppalimOHaNbHBIX YPaBHEHUN U HEPAaBEHCTB
2.6  Pemenue TpUrOHOMETPUUYECKUX YPaBHEHHIA
57 [Ipumenenne ypaBHEHHI U HEPABEHCTB K PEIICHUIO MAaTEMAaTHUUECKUX 3a/1ad U 3a]1a4
' U3 pa3iNyHbIX 00JacTel HAyKH U peasibHOM KU3HU
3 OyHKIMH U TpaPuKH
31 Oyukuus, crnocodbl 3amanus QyHkuuu. ['paduk ¢dyHxinuu. BzaumHo oOpaTHbIE
' byHKIMH
3.9 OOnacTh ompeneNieHuss W MHOXKECTBO 3HaueHWd ¢yHkinuu. Hymu QyHkmmm.
' [TpomexxyTku 3HaKOMOCTOSTHCTBA. YETHBIE ¥ HEUETHBIE (YHKIIUH
33 Crenennas ¢GyHKIUS ¢ HATYpaJbHBIM U IIEJIbIM TTOKa3aTesneM. E€ cBolicTBa u rpaduk.
' CaoiicTBa ¥ rpa@uK KOpHs N-Oi CTENEeHU
34 TpuronomeTpuyeckasi OKpY>KHOCTb, ONpeAeNieHue TPUTOHOMETPHUUECKHUX (DYHKIIHIA
' YHUCJIOBOT'O apryMEeHTa
4 Havana marematnueckoro aHanusa
41 [TocnegoBarenbHOCTH, CIMOCOOBI 3afaHMsl TOCIeAOBaTeNbHOCTEH. MOHOTOHHBIE
' MOCJIeI0BATETbHOCTH
ApudmeTrnueckas W TeoMeTpHueckas Tmporpeccud. beckoHeyHO yObIBaromias
49 | TEOMETpHYECKas MPOTPECCHi. Cymma OeckOHEYHO YyObIBaroIIell IreoMeTpHuecKon
' nporpeccuu. Dopmyna CIO0XKHBIX MNPOLEHTOB. Mcronb30BaHME TPOrpecCHH ISt
pelIeHus: pealibHbIX 3a]a4 MPUKIATHOTO XapaKTepa
5 MHOXeCTBa U JIOTHKA
MHoxecTBO, omepanuMd HaJ MHOXecTBaMu. Jluarpammbl Oiinepa — BenHa.
5.1  IlpumeHeHHE TEOPETUKO-MHOXKECTBEHHOTO arapara JJis OIHCaHUs peabHBIX
MIPOIIECCOB U SIBJICHUH, MPU PEIICHHUH 3a7a4 U3 IPYTUX yIeOHBIX MPEAMETOB
5.2  Ompenenenue, TeopemMa, cIeICTBUE, JOKA3aTEIbCTBO




IIpuMeHeHne TPOU3BOAHON JJIs HAXOKACHUS HAWIYYILErO PELICHUS B IPUKIIAIHBIX

4.5 3a/auax, JUIA OMNPEACIICHHs CKOPOCTH TpOIecca, 3aJaHHOTO (GOPMYIOH WIH
rpadgukom
4.6 [TepBoobOpasnas. Tabnuia nmepBooOpa3HBIX

4.7

HuTerpai, ero reomerpuyeckuii 1 pusnyeckuii cMpIci. Beranciaenue naTerpaia mo

dbopmyne HetoTona — JleiitOauia

MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATaM OCBOECHUS
OCHOBHOI1 00pa30BaTeJIbHOI POrpaMMBbI CpeiHero 0o11ero
oOpa3zoBaHus

Bnanenne MeronamMm JOKa3aTeNbCTB, AITOPUTMaMHU pELICHUS 3a1ady;
yMmeHue (GOpMyIHpOBAaTh WU ONEPUPOBATH IOHATHAMHU: ONpEACICHHUE,
aKcuoma, TEOpeMa, CIIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
pPaBHOCHIIbHBIE (POPMYIIUPOBKH; IPUMEHSTH UX; YMEHUE (POPMYITUPOBATH
00paTHOE W HPOTUBOMNOJIOXKHOE YTBEPXKJIEHHUE, MPUBOIAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIb30BATH METOJ MaTEeMaTUYECKOM WHIYKLHH;
IIPOBOAMTH  JOKA3aTEJIbHBIE pACCYKICHUS IpU PpELICHUM 3anad,
OLICHUBATh  JIOTUYECKYIO  IPABHIBHOCTb  PACCYXACHUH; yMEHHE
OIEPUPOBATH MOHATUAMHU: MHOXECTBO, IIOJAMHOXECTBO, OIEPALMMU HaJ
MHOXECTBAMH; YMEHWE MCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
armapar JJis OIIMCaHUs PEaJIbHBIX IIPOLIECCOB U SBJIICHUN U IIPU PELICHUU
3aJa4, B TOM 4HCI€ M3 JAPYyruX Y4eOHBIX MPEIMETOB; YMEHHE
OIIEepUpOBATH MOHATHAMU: Tpad, CBA3HBIN rpad, n1epeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTh U OIHUCHIBaTh TIpadbl pa3IMuHbIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHNH 3a/1a4

YMmenune OIICPpHUPOBATE NOHATUAMU: HATYPAJIBHOC YMUCIIO, LECJIIOC YHCIIO,
CTCIICHb C LCJIBIM IMOKa3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHDb
C panroHaJIbHbIM IIOKa3aTeiieMm, CTCIICHb C JIefICTBHTeHBHBIM
IIOKa3aTecjieMm, J'IOl“apI/I(I)M quciia, CHUHYC, KOCUHYC W  TaHI'CHC
IMPOU3BOJIBHOI'0 4YHCJId, OCTATOK IIO MOAYJIO, palrMOHAJIBHOC YHCIIO,
HppannoOHaJIbHOC qucCio, MHOXCECTBAa HAaTypaJbHbIX, OCIbIX,

pannoOHAIbBHBIX, )Iel\/’ICTBI/ITCJ'H)HI)IX YHUCCII, YMCHHUE  HUCIOJb30BaTh




MPU3HAKU JIETMMOCTH, HAMMEHBIITNN OOIWN NEeTUTEh U HaUMEHbIIIEE
olmiee kpaTHOE, aNropuT™M EBKIHIA MPU pelIeHny 3a/1a4; 3HAKOMCTBO C
Pa3IMYHBIMM ~ TO3WIUOHHBIMH ~ CHCTEMaMH  CYUHCICHHUS, yMCHHE
BBHITIOJTHATh BBIUMCIICHHE 3HAYCHUH W MPEeoOpa3oBaHUsl BBIPAKEHUU CO
CTENeHAMH M Jorapudmamu, npeoOpazoBaHus JPOOHO-pAIMOHATBHBIX
BBIPOKECHHM; yMEHHE ONEPUPOBATH TMOHATUSIMH: MOCIIEI0BATEIHLHOCTD,
apudMeTHIecKasi Iporpeccusi, reoMeTpuUIecKas Iporpeccusi, 06CKOHEYHO
yObIBaroIasi  reOMETpUYecKas  MpOTPeccusi; yMEHUE  3aJ]1aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TTIOMOIIBIO PEeKYPPEHTHBIX (hopMyIT;
YMEHHUE OINEepUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, CONMPSKEHHBIE
KOMILIEKCHBIC YHCIIa, MOYJIb M apI'yMEHT KOMILJIEKCHOTO YHucia, hopma
3aMUCcH KOMIUJIEKCHBIX Yucel (TeoMeTpudecKas, TPUTOHOMETpUYEeCKas U
anreOpanyeckas); yMETb MHPOU3BOAHUTH aph(pMETHUECKUe ACUCTBUS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPUBOJUTH TPUMEPHI  HCIOJIH30BAHUSA
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATh MOHATUSIMU: MaTpuua 2x2 u 3x3,

OnpeCaACIMTCIIb MATPHILIbI, FGOMCTpI/I‘ICCKHﬁ CMBICJI OTTPCACIINTECIIA

YMmenune OIICpHUPOBATH INOHATUAMHU: pPAlVOHAIIBHBIC, WPpalOHAJILHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCEPABCHCTBA, HWX CUCTEMBI; YMCHHC OIICPUPOBATH
HNOHATHUAMU. TOXICCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHUC,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/IfI U HCPABCHCTB, PAaBHOCUJIIBHOCTH
ypaBHeHHfI, HCpPaBCHCTB W CUCTECM, YMCHHC pCUIATb YpPAaBHCHU,
HCPAaBCHCTBA M CHUCTCMbI C IOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; pemaTtb
YpaBHCHUA, HEPABCHCTBA W CHCTCMBI C IApaMCTPOM; TIIPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCIICHUA MAaTEMATUUYCCKHX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKHU U peanLHoﬁ KHU3HU

VYMeHue omnepupoBaTh MOHATUSAMH: (QYHKLUSA, UYETHOCTb (DYHKLUH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (YHKIUU, MOHOTOHHOCTb
byHKLIMH, SKCTpeMyM (DyHKIMH, HauOoJIbIllee M HaUMEHbIIee 3HaYeHUs
(GyHKIIMM Ha MPOMEXYTKE, HepepbIiBHAs (PYHKIINS, aCUMITOTHI Tpaduka
¢byHKIMY, IepBas U BTOpas NPOU3BOJIHAs (PYHKIMH, T€OMETPUUECKUI U
¢bu3nyecKkuil CMBICT TPOU3BOAHON, NepBooOpa3Hasi, OINpeaAeaEHHbIN
MHTETpajl; YMEHUE HAaXOAUTh ACHUMOTOTHI Tpaduka (YHKIHU; yMEHHE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YAaCTHOTO H
KOMITO3UIIUHN (DYHKIMH, HAXOIUTh ypaBHEHHE KacaTeNbHOU K rpaduky

(GYHKIIMM; YMEHUE HaXOJAWUTh MPOU3BOJHBIE AJIEMEHTApHbBIX (DYHKIHIA;




YMEHHE WCIIOJIb30BaTh IPOU3BOJHYIO ISl HCCICIOBaHUS (YHKIIHH,
HAXOJUTh HAWOOINBIINE W HAUMEHBINME 3HAYCHUS (YHKIMI; CTPOUTH
rpadMKd MHOTOWICHOB C UCIIOJI30BAHUEM arlliapata MaTeMaTHYECKOTO
aHaIM3a; TPUMEHITh MTPOU3BOJHYIO IS HAXOXKICHUS HAWITYYIIEro
pelieHusT B NMPHUKIAIHBIX, B TOM YHCJIE COLUAIBHO-YKOHOMUYECKUX U
bu3HYeCKUX 3a7a4axX; HAXOAUTh TUIOMIAN U 00BEMBI PUTYp C TTOMOIIIBIO
WHTErpajia; MPUBOIUTh MPUMEPbl MaTEMAaTHYECKOTO MOJCIUPOBAHUS C

OMOIIIbI0 T PepeHIINATBHBIX YPaBHEHUN

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GyHKIMA, KOMOO3UIMs (YHKIUHA, JTUHEeHHas (YHKIUS, KBaJpaTHYHAs
byHKLu, paroHaibHast byHKuus, CTENIeHHast byHKIu,
TPUTOHOMETpHUYECKUE  (YHKIHMH, OOpaTHbIE TPUTOHOMETPHYECKUE
¢yHKIMM, TOKaszarenbHas © Jorapupmuueckas (yHKIHH;, YMEHHUE
CTpOUTHh TpaduKy HM3y4eHHBIX (DYHKIMH, BBINOIHATH MPE0oOpa3OBaHUS
rpaduKoB (QPYHKINH, HCIIOIB30BATH TPAPHUKH ISl HU3YYEHUS TPOIECCOB U
3aBUCHMOCTEH, NIPU PEUICHUH 33/1a4 U3 JPYTUX YYEOHBIX IPEIMETOB M
3a71a4 U3 peaIbHOM JKM3HU; BBIPAXKaTh (POpPMylIaMU 3aBUCUMOCTH MEXITY
BEJIMYMHAMU; UCTIOJIB30BaTh CBOMCTBA M Ipaduku GyHKIUI 415 pereHus
yYpaBHEHHIA, HEPaBEHCTB M 3aJady C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOH INIOCKOCTH MHOXECTBA PEIICHUH YpaBHEHH, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3a7aud Pa3HbIX TUIIOB (B TOM 4YHCIE Ha
HPOLIEHTHI, 0JIM M YacTH, Ha JIBUXKEHHE, paboTy, CTOUMOCTh TOBApPOB U
YCIIYT, HAJIOTH, 33J1a4u U3 00JIaCTH YNpPaBICHUS JIUYHBIMU U CEMEWHBIMU
(¢uHaHCAMM); COCTABIATh BBIPAXKEHUS, YPAaBHEHMs, HEPaBEHCTBA U MX
CHUCTEMBI IO YCIOBHMIO 3aJa4d, MCCIEAOBATH IIOJYyYEHHOE DPELICHUE H
OLIEHUBATh MPaBIONON00HOCTh pE3yJabTaTOB; YMEHHE MOJAEIMPOBATH
peaNbHbBIE CUTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBIATH BBIPAKCHMS,
YpPaBHEHUs, HEPABEHCTBA W WX CHUCTEMBbI II0 YCJIOBHIO 33JayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJEIHM C MCIONb30BAaHUEM aIlapara

anreOpbl, UHTEPIPETUPOBATH MOJyYSHHBIH pe3yabTar

YMeHue oneprupoBaTh NOHATUAMU: CpeaHee apudmeTuyeckoe, MeIMaHa,
HauOoJIpIIIee U HAaMMEHbIlIee 3HAYCHUS, pa3Max, JUCTIePCHsl, CTaHAaPTHOE
OTKJIOHEHHE YUCIIOBOTO Ha0Opa; yMEHUE U3BIIEKAaTh, HHTEPIPETUPOBATD
UH(OpMaLIHIO, IPEJICTABICHHYIO B TAOJIMIIAaX, HA JUarpaMmax, rpadukax,

OTpaXXarollyt0 CBOMCTBA pEAIbHBIX MPOIIECCOB U SIBJICHUI; TPEJCTABIIAThH




uHpOpMaIMi0 ¢ TOMOIIBI0 TaONWII W JAWarpaMM; HCCIIEeI0BaTh
CTAaTHCTUYECKUE JTaHHBIC, B TOM YHCIIE C MPUMEHEHUEM TpadUuUyecKuX
METOJIOB M JJICKTPOHHBIX CPEJICTB; TpaMueCKH NCCIIeI0BATh COBMECTHBIC
HAOJIIOJIEHUsT C T[IOMOIIBIO JAMAarpaMM pacCeUBaHUs U JIMHEHHOU

perpeccuu

YMeHue onepupoBaTh MOHSATHSMH: CIYyYaWHBIA OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITHS; YMCHHE BBIYUCIIATH
BEPOATHOCTh C HCIIOJIb30BaHHEM TIpaUyecKUX METO/OB; MPUMEHSThH
(GOpMYIBI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IMOITHON
BeposTHOCTH, popMyny bepHymin, komOuHAaTOpHBIC (PAKTHI M GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OINEPHUPOBATH
MNOHATUSIMM: CIlydailHasi BENWYHMHA, pacHpelesieHue BEpOSITHOCTE,
MaTEeMaTHYECKOe OXHUIAHWEe, JHUCICPCHs] M CTaHJAPTHOE OTKIIOHCHHE
CIy4ailHOH BEJIMYMHBI, (YHKIHH pacHpeleNeHuss U IUIOTHOCTH
PaBHOMEPHOTO, IIOKA3aTeIbHOI0 W HOPMAIBHOTO PACIPEICICHHIA,
YMEHHE HCIIOJIb30BaTh CBOMCTBA M3YyYEHHBIX paCHpeleIeHuid Ui
pelIeHusT 3a7ad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METOJIbI BBIOOPOUYHBIX HCCIEIOBAHUMN; YMEHHE NPUBOJUTH MPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBINMX YHCEN B MPHUPOJIHBIX M OOMICCTBEHHBIX
SBIICHUSX; YMEHUE ONIEPUPOBATH MOHATUSMU: COUETAaHUE, IEPECTAHOBKA,
YUCJIO COYETAHWW, YHUCIO TEPeCTaHOBOK, OMHOM HpIOTOHA; ymeHue
MPUMEHSTh KOMOMHATOPHBIE (PAKTHI U PACCYKACHUSI sl PEIICHUs 3a/1a4;
OIICHUBATH BEPOSTHOCTH  PEAIBHBIX  COOBITHH; COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'IyLIeHHHﬁ pe3yibTarT

VYMeHue onepupoBaTh IOHATUSMHU: TOYKa, IpsMas, IUIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKHHM yrodi,
JBYIPaHHBIA YroJl, TPEXIPaHHBIA YTOJ, CKpEIIMBAIOLIMecs INpsSMBIE,
NapajuIeIbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY NPSAMBIMH, YroJl MEXKIY IPSIMOM M IJIOCKOCTBIO, YIOJ MEXAY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO TJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMHU, PACCTOSIHUE MEXAY IUIOCKOCTSIMH; YMEHHE HUCII0JIb30BATh IIPH
pellleHnn 3a7ady M3yuyeHHble (DaKThl U TEOPEMBbl IUIAHUMETPUH; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYKAIOLIET0 MHpPa; CTPOUTH
MaTeMaTHYeCKUe MOJENIM C TOMOIIbI0 T'€OMETPUUYECKUX MOHITHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTHUYCCKUC 3a1a9UN
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YMeHue onepupoBaTh MOHATHUSAMH: TUIONIAAb (PUTYPHI, 00BEM (UTYDHI,
MHOTI'OI'paHHUK, HpaBI/IHLHBIﬁ MHOTI'OrpaHHUK, CCYCHHUC MHOI'OI'paHHHKA,
Ky0, mapajienenunen, NpusMa, nupamuaa, (GuUrypa M IMOBEPXHOCTD
BpallleHUs, NUIMHAP, KOHYC, Imap, cdepa, miomans chepsl, MIonaib
MOBEPXHOCTH TMHPAMUJbI, MPHU3MbI, KOHYCa, IMIMHApPA, 00bEM KyOa,
NPSIMOYTOJIBHOTO TapaUleNieNuIlela, MTUPAMUIBL, TPU3MBL, MUIWHAPA,
KOHYyCa, I1apa, pa3BépTka MOBEPXHOCTH, CEUYCHUS KOHYCa W IMIMHIPA,
napajjieNibHble OCH HJIM OCHOBAaHMIO, CEUYEHHE IIapa, IJIOCKOCTbD,
Kacaromasicsi cepbl, IHINHIPA, KOHYCa; YMEHHE CTPOUTh CEUCHHE
MHOT'OTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BPAICHUS, X CCUCHHSI, B TOM YHUCIIE C TOMOIIBIO DIICKTPOHHBIX CPEIICTB;
YMEHHE IIPUMEHSTh CBONCTBA Fr€OMETPUUECKUX (UTYpP, CAMOCTOSITEILHO
(bopMyITHPOBAThH ONPEACICHHS U3y4aeMbIX (UTyp, BBIIIBUTATh TUIIOTE3bI
0 CBOMCTBax W MPHU3HAKAX F€OMETPUYECKUX (PHUTYp, 0OOCHOBHIBATH WIIH
ONpoBepraTh MX; yMEHHUE MPOBOAMUTH Kiaccupukanuo ¢GUryp 1o
Pa3jIMuYHbIM HpPHU3HAKAM, BBIIIOJHATD H€O6XOI(I/IMI>IG JOIIOJIHUTCIIBHBIC

IMOCTPOCHUA

11

YMeHue onepupoBaTh IMOHSATHSMHU: JBIJKEHHE B TPOCTPAHCTBE,
MapauIeIbHBIA TIEPEHOC, CHMMETPHSI Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MOAOOHS, MMOAO0OHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHBIC W MOAOO0HBIC (UTYPHI, B TOM YHUCIIC B TIPHUPOJIE,
UCKYCCTBE, apXUTEKType; HCIIOJIb30BaTh T'€OMETPUUYECKUE OTHOIICHUS
TIPH PEIICHAH 33/1a4; HAXOUTh TEOMETPUICCKUE BETMUNHBI (JTHHA, YTOJI,
Io0MIaib, 00BEM) MPU PElIeHUH 33/1a4 U3 APYTUX YUEOHBIX IPEIMETOB U
U3 pealbHOW JXKWU3HW; YMEHUE BBIYUCIATH T'€OMETPHUYECKHAE BEITHUUHBI
(nmvHA, yTON, MJOMAAb, O00BEM, MJIOMIAAb TMOBEPXHOCTH), WCHOIB3YS
W3YYCeHHBIE (POPMYJIBI U METOJBI, B TOM YHCJIC: IUIONIAh TOBEPXHOCTH
MUpPaMUIbI, TPU3MBI, KOHYCa, HWIMHIPA, TUIOmaas cdepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO  TApAJIICIICNUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[06HBIX (I)I/Il“yp

12

YMenue OIICPpHUPOBATH IMOHATHAMU: MIPAMOYT'OJIbHAA CUCTEMA KOOPAHUHAT,
BCKTOpP, KOOPAWHATHEI TOYKH, KOOPAWHATBI BCKTOpa, CymMMa BCKTOPOB,
MNPOU3BCACHUC BCKTOPAa HA YHCJIO, PA3JIOKCHUC BCKTOpPaA IO 633Hcy,
CKaJIIpHOC TMPOU3BECACHUEC, BEKTOPHOC IMPOU3SBCACHHUE, YIOJl MECKIAY

BCKTOpaMU; YMCHUC HUCIIOJIb30BATb BeKTOpHBIﬁ n KOOp,[[I/IHaTHI:Jﬁ METOJ
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JUIsL pelIeHHs] TEeOMETPUYECKMX 3aJad M 3adad APYTux y4eOHBIX

MPEIMETOB

YMmenue BbIOMpATh TMOAXOMAMIMHA METOA JJIsl PpeIHICHUs 3a/1a4H;
IIOHVMMAHHE 3HAYMMOCTH MATEMaTUKH B M3YYEHUU IPUPOJHBIX U
OOIIECTBEHHBIX ~NIPOIECCOB UM  SBJIICHUH; YMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMAaTHKU B MCKYCCTBE, YMEHHUE IPUBOAMTH
IIpUMEPBl  MATEMaTU4YECKUX OTKPBITMM POCCUHCKOM UM  MHUPOBOU

MaTeMaTH4YeCKOM HayKu

INEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA EI'D

11O MATEMATUKE

Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS
1 Yucna ¥ BEIYHCIICHUS

11 Harypanbublie u nensie yrcina. [Ipu3Haku 1eIMMOCTH HENbIX YHCeT

12 Panmonaneupie uncna. OOBIKHOBEHHBIE M JECATHYHBIE JApOOU, MPOLIEHTHI,
' OecKOHEUYHbIE IEPUOANYECKUE APOOH

13 ApudmeTnueckuii KOpeHb HATYpaIbHOU cTeneHu. JlefcTBus ¢ apupMeTHIeCKUMHU
' KOpHSIMHU HAaTypaJIbHOM CTENEHU

14 Crenenb ¢ uenbiM mnokaszatesneM. CTeNeHb C palMOHAIBHBIM TOKA3aTEIEM.
. CBoiicTBa cTeneHU

15 CuHyC, KOCHHYC M TaHIT€HC 4YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
' apKTaHT€HC YHCIOBOI0 apryMeHTa

1.6 Jlorapudm yncna. JlecaTuyHble U HaTypajabHbIE JOrapu(Mbl

JleficTBuTenbHbIE 4YHClIAa. ApuUMETHYECKHE oOmepanuu ¢ JeWCTBUTEIbHBIMU
1.7 yucinamu. [lpuOnuxEHHBIE BBIUMCICHUS, TpaBUJa OKPYIJICHHS, NPHUKUIKA U
OLICHKA PE3yJIbTaTa BHIYUCICHUI

1.8 [IpeoOpa3oBanue BbIpaxkeHUI

1.9 KommnnekcHbie yucna
2 VYpaBHEHUs U HEPABEHCTBA

21 [enbie 1 TpOOHO-paIMOHATBHBIC YPABHEHHS

2.2 HppatoHansHble YpaBHEHHsI

2.3 Tpuronomerpuyeckue ypaBHEHMs




2.4

[Toka3zaTenbHbIE U JOTapUPMHUUECKUE YPABHECHHS

2.5 Llenbie U qPOOHO-pAIOHAIBHBIEC HEPABCHCTBA
2.6 WpparnmonanbHble HEpaBeHCTBA
2.7 [TokazaTenbHbIE U JOrapuPMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuueckre HepaBeHCTBA
2.9 CucreMsbl ¥ COBOKYITHOCTH YpaBHEHUI 1 HEPABEHCTB
2.10 VYpaBHEeHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. ONpeaeanuTeab MaTpUILIbI
3 OyHKIMH U TpadUKH
31 OyHKIUA, crocooOsl 3amanus GyHkuuu. ['paduk GyHkiuu. BzaumHo oOpaTHbIE
- ¢ynkuuu. Yérneie u HeuéTHbIe GyHKIMU. [lepuoanueckue GyHKIHMN
Ob6nacth ompenenaeHuss U MHOXKECTBO 3HaueHW Qynkuuud. Hymu dyHKuumu.
32 [IpomMexxyTku  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLIWH.
' Maxkcumymbl 1 MHUHUMYMBI QyHKIuH. Hambosbliee w1 HauMeHbIIee 3HaUCHHE
(GYHKIIMN Ha IPOMEKYTKE
33 Crenennas ¢yHKIMS C HaTypalbHBIM M LI€TbIM MoKazareieMm. EE cBolicTBa u
' rpaduk. CBoiicTBa u rpaduk KOpHs N-0ii CTENEHH
3.4 Tpuronomerpuyeckue QyHKINU, UX CBOMCTBA U TpaQUKu
3.5 [TokazarenbHas u norapudmuueckas GyHKINU, UX CBOMCTBA U TpaduKH
36 Touku paspbiBa. AcumntoTsl rpaduxoB ¢yHkuuid. CpoiicTBa (QyHKUUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmernueckas u reomeTpudeckas nporpeccuu. @opmysa cI0KHbIX IPOLEHTOB
4 Havana marematnueckoro ananusa
4.1 [IpousBonnas ¢pyHkiuu. [IponsBoiHbIE 371€MEHTAPHBIX (PYHKIIMMA
[IpumeneHune Npou3BONHON K HCCIeNOBaHHIO (YHKIUH Ha MOHOTOHHOCTb H
4.2 sKcTpeMyMbl. Haxox/1eHre HanOoIbIIero 1 HAaMMEeHbIIEro 3HaueHUs! GYHKIUU Ha
OTpE3Ke
4.3 IlepBooGpasnas. Murerpain
5 MHoxecTBa 1 JIOTHKa
5.1 MHo3ecTBO, onepaluy HaJl MHOKeCcTBaMu. J{narpammel Oitniepa — BenHa
52 Jloruka
6 BeposTHOCTE U cTaTuCTUKA
6.1 OnmcarenbHas CTaTUCTHKA




6.2 BeposTHOCTD
6.3 KombOunaropuka
7 Ceomerpust
7.1 @urypsl Ha IIO0CKOCTH
7.2 [IpsiMble U TJIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHHKA
1.4 Tena u MOBEPXHOCTH BpAILICHUS
7.5 Koopaunatsl 1 BEKTOpBI
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METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA
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v

Pewy BIMP: matemaTtuKa https://math7-vpr.sdamgia.ru/,
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