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INOACHUTEJIBHASA 3AIIMCKA

Y4aeOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCA
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero obpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOecreunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
U3YYEHUS! BCEX €CTECTBEHHO-HAyYHBIX KYpPCOB, a C JPYroil CTOpPOHBI, (popmupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U JPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOro Kypca oOydaromiuecs OBIIAJEBAIOT
YHUBEPCAIbHBIM SI3IKOM COBPEMEHHON HaykKu, KoTopas GOpMyJIUpyeT CBOU
JOCTHXKEHUSI B MaTEMaTHYECKO# opMme.

Y4eOHblif Kypc anreOpbl U Hayal MaTeMaTHYECKOTO aHajin3a 3aKJIaJbIBacT
OCHOBY [l YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHJICHIIMNA Pa3BUTHUSI SKOHOMUKHU U OOIIECTBEHHOM KU3HU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HUMPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJIb30BaTh UX JUIsl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMU ajireOpbl M MaTeMaTHYE€CKOrO aHajiu3a pa3BHBAET
yMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATh
YTBEPKIAECHUS C MOMOUIBI0O MHAYKIIMU U PACCYKIaTh NEAYKTUBHO, HUCIOJIb30BaTh
0000IlIEHHEe W KOHKPETH3allhio, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTUUECKOE MBIILICHHE.

B xone u3yuyeHusi yueOHOro kypca «AinredOpa v Hayalla MaTeMaTHYECKOTO
aHanM3a» OOyYarolIuecsl MOJTY4YaloT HOBBIA OMBIT PEIICHUs] MPHUKIAAHBIX 3a/ad,
CaMOCTOSITEJILHOTO TMOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEd peajbHbIX CUTYAIlUH,
WHTEpIIpEeTallui  TOJYYCHHBIX  PEIICHUM, 3HAKOMATCS C  IpUMepaMu
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIJIAIOIINMUCS MAaTEMATUYECKUMU OTKPBITUSMHU U UX aBTOPAMM.

VYuebHblli Kypc 00Ja7aeT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIHAIIOM,
KOTOpPBIN peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOIIUI
(GOpMHPOBAaHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4epe3 crneuuduky ydeOHO
JEATEIIbHOCTH, TpeOyroued MpOAOKUTEIbHON KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOSITENIbHOCTH, AKKYPATHOCTHU U OTBETCTBEHHOCTH 32 MOJYYEHHBIN pe3ybTar.

B ocHOBe MeToanKK 00ydeHust anreOpe 1 HayajlaM MaTeMaTUYECKOTo aHAIN3a
JICKUT JEATCIbHOCTHBINA MMPUHIIUI O0y4YCHUS.

B cTpykType yuebHOro kypca «Anredpa 1 Hayajia MaTeMaTHYECKOT0 aHATN3a»
BBIZICJICHBI  CIICAYIOIIME COAEpKATEIbHO-METOaUYecKue JinHuu: «Yucna u
BBIYHCIICHUS», «DyHKIMU U Tpadukn», «YpaBHEHHS U HEpaBeHCTBa», «Hauaia
MaTeMaTU4YecKoro aHanuza», «MHoxkecTBa U JIorMKa». Bce OCHOBHbIE
COJIEPKATEIbHO-METOIMYECKHE JIMHUM HW3YYaloTCid Ha MPOTSHKEHUM JBYX JIET



oOy4JeHus1 Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHusl, €CTECTBEHHO JOMOIHSIS IPYT
JpyTa ¥ TIOCTENEHHO HACHIIIAasICh HOBRIMH TEMaMU | pa3ziesiaMu. J[aHHbIN yaeOHbIi
KypC SIBIISIETCS WHTETPATHBHBIM, TOCKOJIBKY OOBEOUHSET B cebe conepikaHue
HECKOJBPKMX MaTeMAaTHYECKHX TUCIUILUINH, TaKUX Kak anreOpa, TPUTOHOMETPHS,
MaTEeMaTUYECKUIA aHAIIN3, TEOPHUS MHOXKECTB, MaTeMaThdeckas JJoruka u apyrue. [1o
Mepe TOro Kak 00ydJaroIuecs OBJIaJEBAIOT BCE OoJiee MUPOKUM MaTeMAaTHUECKUM
anmapaToM, y HUX TOCJIEIOBATEIILHO (POPMUPYETCS M COBEPIICHCTBYETCS YMCHHE
CTPOUTh MAaTEMaTUYECKYI0 MOJCIb PEATbHOW CHUTYyallH, MPUMEHATH 3HAHUS,
MOJIYYCHHBIC TIPU HM3YYCHHH YYEOHOTOo Kypca, JJIA PEHICHUS CaMOCTOSTEIHHO
chOpMyIMPOBAaHHOW MaTEMAaTHYECKOW 3a/Jadd, a 3aTeM HHTEPIPETUPOBATH CBOM
OTBET.

CopeprkarenbHO-METOAMYECKass JTUHUA «YUucina ¥ BBIYUCICHUS 3aBEpIIacT
dbopMHpOBaHUE HABBIKOB MCIOJB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero oo0iiero
oOpa3oBaHus 0co0O€ BHUMaHue  yaeisieTcss  (OPMUPOBAHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHM, BKIIIOYAIOMIMX B CEOSI MCIOJIb30BAHUE PA3IMYHBIX
dbopM 3amucu YHMCIa, YMEHUE JeiaTh MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BEIYHCIICHHSI, OIICHWBATh YHCJIOBBIC BBIPAKEHHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTAHTaMH. 3HAKOMbBIE OOyYaIOIMMMCS MHOXECTBA HATYPAIbHBIX, IIEJIBIX,
pallMOHANBHBIX U JCHCTBUTENBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMIUJIEKCHBIX 4hceld. B  KakaoM M3 53THUX MHOXECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My CIenu(pUIECKUe 3a7aud WU ONEepaluu: JeJICHHe Haleno,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
paIMOHAIBHBIX M UPPAINMOHATIBHBIX YUCEN, apU(PMETHICCKUE OTIEPAINH, a TaKKe
U3BJICUCHUE KOPHS HATypallbHOM CTENEHM HAa MHOMXECTBE KOMIUJIEKCHBIX YHCElL.
brnaronmapsi mocienoBaTenbHOMY PACIIUPEHUIO KPyra HCIOJIb3YEMBbIX YHUCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX NPUMEHEHUS I PEIICHUS Pa3INYHBIX 3a/1a4
dbopMHpyeTCs TPEICTABICHUE O SAMHCTBE MaTEMaTUKH KaK HayKH W €€ pOJIhd B
MOCTPOEHUU MOJIENICH PEeaJIbHOTO0 MHpa, IIUPOKO HCIOJIB3YIOTCS 0000IIeHHE |
KOHKpETHU3aIHsI.

Jluaust «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCs HA MPOTSHKEHUU BCETO
oOy4yeHHs Ha YpPOBHE CpPEIHEro oOIIero oOpa3oBaHUs, MOCKOJBKY B KaXXJIOM
pasnene IlporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbrare OOydYaromIuecss OBJAQJACBAIOT PA3IMYHBIMH METOJAMH  PEIICHUS
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPHYCCKUX YpPaBHCHHM, HEPABECHCTB M CHCTEM, a TakKXke 3ajad,
colepKalux MmapaMeTphl. [loydeHHBIE YMEHHS IIMHPOKO HCIIOJIB3YIOTCS TIPH
UCCIICTOBaHUH (DYHKIIMA C TIOMOIIBIO MTPOU3BOAHON, TP PEIICHUH TPHUKIIATHBIX
3a/1a4y ¥ 3a7]a4 Ha HAXOXKJECHUE HAMOOJBINNX U HAUMEHBITUX 3HAYCHUN (PYHKIUU.



JlanHasi comepxaTesbHas JIMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUMN
BBINIOJIHATh ~ pacy€Thl 1Mo  ¢opMysnaM, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPpPALMOHATIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHM, a TaKXKe BbIPAKECHUM,
COJIEpKaIlMX CTENEeHUu U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepHaia IpOUCXOIUT NadbHEHITIee PA3BUTHE AITOPUTMHYECKOTO U a0CTPAKTHOTO
MBIIUICHUS 00y4aromuxcs, (GOpMHUPYIOTCS HABBIKU JCAYKTHUBHBIX PacCy>KICHUMH,
paboThl C CHUMBOJIbHBIMU (OpMamu, TMPEICTABICHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEH B BUJIC PABEHCTB M HEPaBEHCTB. AnreOpa npennaraet 3G PpeKTuBHBIC
WHCTPYMEHTBI I pEHICHUs MPAaKTUYECKUX M €CTECTBEHHO-HAY4YHBIX 3ajady,
HarJIsiAHO IEMOHCTPUPYET CBOU BO3MOMKHOCTH KAaK SI3bIKA HAYKH.

CopepxarenbHo-MeToauueckass JuHUS «DyHKIMM U TpaQUKU» TECHO
NeperuieTaeTcs ¢ JAPYrMMU JIMHUSIMH Yy4eOHOTO Kypca, MOCKOJBKY B KaKOM-TO
CMBICJIE 331a€T MOCJIEN0BATEIBHOCTh U3YUCHUSI MaTepruana. M3yueHne cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIUU NIl pelIeHus 3aja4 U3 APYruX yueOHBIX
MPEIMETOB U PEAbHON KU3HU TECHO CBS3aHO KaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C pEIICHHWEeM YpaBHEHM U HepaBeHCTB. [Ipu 3TOM OoJbllIOE BHUMaHUE
yaensieTcss (GOPMUPOBAHUIO YMEHUSI BbIpakaTh (OpMYyJIaMH 3aBUCUMOCTU MEKITY
pa3IMUHBIMU BEJIMYMHAMH, HCCIEAOBATh MOJY4YEHHbIC (YHKIUU, CTPOUTH HX
rpaduku. Marepuan 3Toil coiep>KaTeIbHOM JTUHUY HAIICJICH Ha Pa3BUTHE YMEHUN U
HABBIKOB, MIO3BOJIAIOIINX BRIPAXKATh 3aBUCUMOCTH MEXIY BEJIMYMHAMHU B PA3TUIHON
dbopme: aHanuTHYECKOM, Tpaduyeckoi u cioBecHOU. Ero n3yuenue cnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETHU3AIUH, UCTIOIh30BaHUIO AaHAJIOTUH.

ConepxarenpHast nuHug «Hauana MareMaTuueckoro aHaim3ay MO3BOJISIET
CYIIIECTBEHHO PACUIUPHUTH KPYT KaK MaTeMaTUYECKHX, TaK U MPUKIAJAHBIX 3a/ad,
JIOCTYIHBIX OOYYalOIIMMCS, TaK KaK Yy HHUX TMOSBISETCS BO3MOXKHOCTh CTPOUTH
rpaduKu  CIOXHBIX (PYHKIMN, OMPEAENsITh WX HauOOJbIIME W HaUMEHBIINE
3HAUEHUS, BBIYUCIATH MUIOMAAun (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHHUsl TmpoleccoB. JlaHHas coaepKaTeiabHas JUHUSA OTKPBHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJIeNiel pealbHBIX CUTYyalluH,
MO3BOJISICT HAXOIUTh HAUJTYUIIIEE PEIICHUE B MPUKIIATHBIX, B TOM YHCIIE COLUATIBHO-
PKOHOMMYECKHUX, 3ajadyax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHYECKOIO aHaJIn3a
CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (OPMAIBHO-JTOTHIECKOTO M KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM pACIO3HABATh TMPOSBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBE. O0yUaronuecs y3HalT O BbIIAIOIINUXCS
pe3yJsibTatax, MOJYYEHHBIX B XOJE pPa3BUTHUS MaTE€MaTUKH KaK HAyKd, U 00 HX
aBTOpax.



CopepkarenbHO-MeTOAMYECKass TUHUS «MHOXKeCTBa U JIOTHKa» BKIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIONINN BCE pa3feibl
MaTeMaTUKH © e¢ TPWIOKEHUN, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCUUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aroleMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTHUKH W HCIIOJIh30BaTh €TO MJISi BBIPAYKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKM KaK HayKd CJeAyeT IpU3HATh
CBOMCTBEHHYI0 €U CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
npaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  BJEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO MBIILICHUS
0Oy4JaroIMXCs, TTO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHICCKUX
npaBui, POPMUPYET HABBIKK KPUTHIECCKOTO MBIIIJICHUS.

B yueObHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIEIMPOBAHUS, KOTOpPhIE MPHU3BAHbBI
CIocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peatbHBIX
CUTYyallWi, WCCIACAOBAHMS O3THX MOJENeH C TOMOIIBIO afmapara aureOpbl |
MaTEeMaTU4YeCKOTO aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KOK/IBIN U3 Pa3fiesioB MPOTpaMMBbI, MOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IHIMPOKO HMCIIOJIB3YETCs JJIA pelieHus] MpUKIaaHbIX 3anad. [lpu
pPEIICHUM  pPEATbHBIX  TPAKTHYECKUX  3a7ad  OOydJaromiuecss  pa3BHBAIOT
HAOJFIOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATh  MPOOJIEMY.
JesitenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTcs B MPOIIeCcCce U3yUeHUs BceX TeM yueOHOTo Kypca « Anredpa u Hadasna
MaTEeMaTHYECKOTO aHATU3ay.

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hayaja MaTeMaTH4YE€CKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



[UNIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJIT'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBII YPOBEHb) HA VYPOBHE CPEJIHEI'O OBIIEIO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpamaaHCcKOro BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIMK O00YyYaloOlErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOIrO OOIIEeCTBa, MPEICTaBIEHUE O MaTeMAaTUYECKHUX
OCHOBaX  (YHKIIMOHUPOBAHMSI  PA3IUYHBIX  CTPYKTYp, SBJICHHHA, IPOIEIYP
IPpaXIaHCKOT0 00111eCTBa (BEIOOPHI, OIIPOCHI U IPYTO€), YMEHUE B3aUMOEHCTBOBATH C
COIMATBHBIMI MHCTUTYTaMH B COOTBETCTBHH C UX (YYHKIUSIMHU ¥ HA3HAUCHUEM;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKOM T'PaKIAHCKOW HICHTUYHOCTH, YBAKECHHS K
MPOIUIOMY M HACTOAIIEMY POCCUICKOW MaTeMaTHUKH, IEHHOCTHOE OTHOILIECHHE K
JOCTHKEHUSAM POCCHMCKHX MATEMATHKOB U POCCHUHUCKOM MAaTEMATUYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE HJTHUX JIOCTHKEHUW B JPYruX HayKax, TEXHOJIOTHSIX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE JYXOBHBIX IIEHHOCTEW POCCHUHCKOro Hapoaa, cHOpMHUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUSA, ATUYECKOTO TMOBEJCHHUS, CBS3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JTOCTIDKCHUN HAYyKW U JIEITENbHOCTHI0 YYEHOTO, OCO3HAHUE JTMYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIIOUas OCTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1ay, PEIICHUH, pacCy ACHUI, BOCOPUMMYHBOCTh K
MaTeMaTUYECKUM acTIeKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puzuyecKoro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTh YMECHHS TMPUMEHATh MaTEMaTHYSCKUE 3HAHUS B MHTEpEcax
3I0pOBOTO M 0O€30IMacHOro o0Opasza >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO (3I0POBOC IHTAHHWE, COAJTAHCHPOBAHHBIM PEKHUM 3aHATUH M OT/bBIXa,
perynsipHas (Qusudeckas aKTUBHOCTH), (DU3UYECKOE COBEPIICHCTBOBAHHWE TIPH
3aHATHUSIX CIIOPTUBHO-030POBUTEIBHON JCATEIHHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/Y, OCO3HaAHUE ICHHOCTH TPYI0JIIO0US, UHTEPEC K Pa3INUHbIM
chepam mnpodecCHOHATBHOM JESTEIBPHOCTH, CBS3aHHBIM C MaTEeMaTUKOW U €
MPWIOKEHUSIMA, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp Oymymied mpodeccuu u
peanu30oBbIBaTh COOCTBEHHBIE >KM3HEHHBIC IIJIaHBI, TOTOBHOCTh M CIIOCOOHOCTH K



MaTeMaTHYeCKOMY 00Pa30BaHUIO U CAaMOOOPa30BaHUIO HA MPOTHKECHUHM BCEH KU3HH,
TOTOBHOCTH K aKTUBHOMY YYAaCTHIO B PELICHUU MPAKTUYECKUX 3a/1a4 MaTeMaTH4YEeCKOM
HaIPaBJICHHOCTH;

7) 3K0JI0TrH4€eCKOT0 BOCITUTAHUSI:

c(OPMHUPOBAHHOCTh  JKOJIOTUYECKOW  KYJIbTYphbl, TIMOHWUMAaHHUE  BIIUSHUS
COIMATBHO-PKOHOMHYECKUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIHMATBHOU
Cpelibl, 0OCO3HAaHUE I100aTBHOTO XapaKkTepa dK0JIOrMUYeCKUX Mpo0iieM, OpUeHTaIMs Ha
NpUMEHEHUE MAaTEeMaTUUEeCKUX 3HAHUM JUIsl pEIeHHs 3a/1a4 B 00JIaCTH OKpY Karolen
Cpenbl, TUIAHUPOBAHUE TOCTYIKOB M OIEHKHM WX BO3MOJKHBIX ITOCJICACTBUH IS
OKPYXarouen Cpepl;

8) neHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKW U OOIIECTBEHHOW MPAKTUKHU, TOHUMAaHUE MaTeMaTHYECKOM
HayK{ Kak c(epbl YeJTOBEUYECKON NEITEIbHOCTH, 3TAOB ¢ Pa3BUTH M 3HAYMMOCTH
JUTSL Pa3BHUTHs IUBHWIM3AIMHN, OBJIQJCHHUE S3BIKOM MAaTEMaTHKH W MaTeMaTHYECKOM
KyJIbTYpPOH KaK CpeJICTBOM MMO3HAHUSI MUPA, TOTOBHOCTh OCYIIIECTBIISATH MPOEKTHYIO U
MCCJIEI0OBATENBCKYIO IESITEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTebHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBbie j1ornueckue aeiicTBUA:

BBISIBISITH M XapaKTE€PU30BaTh CYIIECTBEHHBbIE NPHU3HAKM MaTE€MAaTHYECKHX
OOBEKTOB, MOHATHI, OTHOUICHUH MEXAy MOHATUSAMHU, (GOPMYIUPOBATH ONPEAEIICHUS
MOHSITUHM, YCTaHABIUBATh CYIECTBEHHBIA MPU3HAK KiacCU(UKAIMU, OCHOBAHMS JJIs
000011IeHHs U CPAaBHEHHUSI, KPUTEPUU TTPOBOJUMOTO aHAJIM3A;

BOCIIPUHUMAT, dbopmynupoBaTh M NpeoOpa3oBbIBATH  CYXKACHUS:
YTBEPAUTENbHBIE U OTPULIATENIbHBIE, €IUHUYHbIE, YACTHBIE U 00I1E, YCIOBHBIE;

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTUBOPEYHS B
(dakTax, NaHHBIX, HAONIOJEHUSAX W YTBEPKACHUSIX, Mpeyaratb KpPUTEpUH s
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JieNaTh BBIBOJBI C HCIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIFOUEHHUI 10 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITENIBHO JIOKA3aTEIbCTBA MATEMAaTUYECKHUX YTBEPKICHUN
(OpsiMble ¥ OT IPOTUBHOIO), BHICTPAUBATh APTYMEHTALIUIO, IPUBOAUTH NMPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBOJbL;

BBIOMPATH CIIOCO0 perieHus yueOHoM 3a1aun (CpaBHUBATH HECKOJIBKO BAPUAHTOB
pelieHus1, BBIOupaTh Haubosee MOoAXOIAIINN ¢ yUETOM CaMOCTOSATEIBHO BbIIETICHHBIX
KpUTEPHUEB).



Ba3oBble uccienoBarejabcKkue 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KAaK MCCIEIOBATEIbCKUNA WHCTPYMEHT TO3HAHUA,
(bopMyIUpOBaTh BOIPOCH], PUKCUPYIOIIUE IPOTUBOPEUHUE, MPOOIEMY, YCTaHABIUBATD
UCKOMOE€ W JaHHOe, (OPMHPOBATH THIOTE3Yy, apTyMEHTHUPOBATH CBOIO IO3HUIIHIO,
MHEHHUE;

MPOBOAUTH CAMOCTOSITEJIBHO CIJIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEA0OBAHUE TIO
YCTAHOBJICHUIO OCOOCHHOCTEW MaTeMaTUYecKoro OObEeKTa, SIBJICHHS, Mpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX Ty 00bEeKTaMU, SIBJICHUSMU, TIPOILIECCAMU;

CaMOCTOSTENIbHO (OPMYIHPOBAaTh OOOOIICHWS ¥ BBIBOJLI 110 pe3yJbTaTaM
MPOBEIEHHOT0 HAOJIIOACHUS, UCCIIEIOBAHMUSI, OLICHUBATh IOCTOBEPHOCTD MOJTYUYECHHBIX
PE3yNbTATOB, BHIBOJIOB M 0000IIEHNUI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IMPOLECCAa, a TaKXKe BbIABUTaTh
MPEIIOJIOAKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaumeii:

BBIABJIATh JAePUUUTH MHGOpPMAIUK, JAaHHBIX, HEOOXOAUMBIX Il OTBETa Ha
BOIIPOC U JJISI PELICHHS 33/1a4u;

BbIOMpATh WH(OPMAIMI0O U3 HMCTOYHUKOB PA3JIMYHBIX THUIOB, aHAIM3UPOBATH,
CHUCTEMaTU3UPOBATh U UHTEPIPETUPOBATH MHPOPMALINIO PA3TUYHBIX BUAOB U PopM
MPEICTaBIICHHUSI;

CTPYKTypHUpOBaTh HH(OpMaIMIO, MPEACTABIATh €€ B pa3IMYHbIX (opMax,
WJUTIOCTPUPOBATH TpapruecKy;

OIICHUBAThH HAAEKHOCTH MH(GOPMAITUH TT0 CAMOCTOATENIEHO CPOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMmyHnKkaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe AeiCTBUSA

OO0menne:

BOCIIPHHUMATh ¥ (DOPMYJTHUPOBATh CYXKICHHUS B COOTBETCTBHM C YCIOBUSMH U
IEIIMU OOIIEHNs, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PCHHS B YCTHBIX H
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XO/1y PEIICHUS 3a1a4l, KOMMEHTUPOBATh
MOJIyYEHHBIA PE3yJIbTAaT;

B X0JI¢ OOCYXXIEHHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAEMOUW TEMBI,
MpOoOJIEMBI, pelaeMoi 3a/1auu, BRICKa3bIBATh WJICH, HAIICJIICHHBIC HA MIOUCK pPEIICHUS,
COTIOCTaBIIATh CBOM CYXKACHHUS C CYXKICHHUSIMH JPYTUX YYaCTHUKOB JIMAJIOTA,
oOHapy>XUBaTh Pa3IN4Me U CXOJICTBO MO3UITUH, B KOPPEKTHOU (opMe GOpMyITHPOBATH
pa3HOIIIACHsI, CBOU BO3PAKEHUS;

IIPECTABIIATh PE3YNBTAThl PEIICHUS 3aadd, JKCIICPUMEHTA, HMCCICIOBAHUSA,
MIPOEKTa, CaMOCTOSATEIHLHO BHIOMpATh (opMaT BBICTYIUIGHHS C YYETOM 3ajad
MPE3EHTAIUA U OCOOEHHOCTEHN ayTUTOPHUH.



PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTaBJISITh IUIAH, aJITOPUTM PEIICHHS 3aayd, BHIOUpATh CIOCOO penieHus ¢
Y4ETOM HMMEIOIIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U
KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ yu€TOM HOBOI HH(OpMALIHH.

CaMOKOHTPOJIb, SMOIIMOHAJIBbHBIN HHTEJJIEKT:

BJIaICTh HaBbIKAMU MO3HABATEIHHON pedekcun KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUNA W MBICIUTEIBHBIX MPOLIECCOB, WX pE3YyJIbTAaTOB, BIAAETh CIIOCOOAMHU
CaMONPOBEPKH, CAMOKOHTPOJIA MPOLECCAa U PE3YJIbTaTa PEUICHUS MAaTeMATHYECKOU
3a/1auu;

NPEABUICTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh HpPH PEIICHUH 3aJauH,
BHOCUTH KOPPEKTUBBI B JICSITEIIbBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaWJIEHHBIX OMMUOOK, BBISIBIICHHBIX TPYIHOCTEH;

OLICHHBATh COOTBETCTBHUE PE3YJIbTATA LEIU U YCIOBUAM, OOBACHATH MPUUHHBI
JOCTH)KEHUSI WJIM HEJOCTHXKEHHSI Pe3yJbTaTOB JEATEIbHOCTH, HAXOJIUTh OIIUOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEJIbHOCTD:

MOHMMATh M HCMOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUAYaJbHOU
paboThI ITPU pEICHUH y4eOHBIX 3a7a4, IPUHUMATh LEJIb COBMECTHOM JIEATEIBbHOCTH,
IJIAHUPOBATh OPTraHHU3alMI0 COBMECTHOM pabOThl, pacupenensiTb BHIBI padoT,
JIOTOBApPUBATHCA, OOCYXIaTh MpOIIECC M PE3ysbTaT paboThl, 0000IaTh MHEHUS
HECKOJILKMX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (opMax paboThl (0OCYXkIAeHUs, OOMEH MHEHHI,
«MO3TOBBI€ HITYPMbD» U MHBIE), BBIMOJIHATH CBOIO YaCTh PabOThl U KOOPAHMHUPOBATH
CBOM JICHCTBUS C IPYTMMH YJI€HAMU KOMAaH]Ibl, OIICHUBATh KA4e€CTBO CBOETO BKJIAJA B
001U MPOAYKT MO KPUTEPUIM, CHOPMYITUPOBAHHBIM YYACTHUKAMH B3aMOICHCTBHSI.

HPEIMETHBIE PE3YJIBTATDI

K xonmy oOyuenuss B 10 kiacce oOyYaroIIMiiCS TMOJYyYUT CIIEIYIOIINUE
MpeMETHBIC PE3yJIbTAThI IO OTACIHLHBIM TEMaM padouei mporpaMmMbl yueOHOTO Kypca
«Anrebpa 1 HaYaJla MAaTEeMaTUYECKOTO aHATTN3ay:

Yucia v BBIYUCTICHUSA:

CBOOOJHO OTEPUPOBATh TOHATHUAMH: PAIMOHAIBHOE YHCIIO, OeCKOHEYHas
nepuoaudeckas  JapoOb, TMPOLEHTHI, HPPALMOHAIBHOEC  YHCJIO, MHOXECTBa
palMOHANIBHBIX U JICHCTBUTEIBHBIX YUCEI, MOAYJIb JEHCTBUTEILHOTO YUCIA,;

MPUMEHSTH IPOOH U TIPOLIEHTHI ISl PEIICHUS] PUKIIAIHBIX 3a71a4 U3 Pa3THIHbIX
OTpacier 3HaHUU U PEATbHOU JKU3HU;



MPUMEHSTh MPUOIMKEHHBIC BBHIYMCICHUS, MpPaBUia OKPYIJICHUS, TPUKHUAKY U
OLICHKY pe3yJbTara BEIYNCICHUM;

CBOOOJTHO  ONEPHUPOBATH IMOHATHEM: CTEMEHb C LEJIbIM IOKa3aTelieM,
MCIIOJIb30BaTh MOJIXOAIIYI0 (DOpMY 3allCH JACUCTBUTEIBHBIX YUCE ISl PELICHHUS
IIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX;

CcBOOOZIHO OMEpUPOBATH MOHATHEM: apu(PMETUYECKUl KOPEHb HaTypajbHOU
CTEIICHU;

CBOOOJTHO OIEPUPOBATH MOHATUEM: CTETICHb C PAIlMOHAIBHBIM [TOKa3aTeNIeM;

CBOOOZHO OMEpPUpPOBaTh MOHATHAMH: JorapudM dYHCla, JECATUYHBIE W
HaTypaJIbHbIE JIOTAPUPMBL;

CBOOOZIHO ONEpUPOBATH MOHATUSAMU: CHHYC, KOCHUHYC, TaHT€HC, KOTaHI'€HC
YHUCJIOBOTO apI'yMEHTAa;

OIIEPUPOBATh MOHATHUAMU: APKCUHYC, APKKOCHHYC M APKTAaHIE€HC 4YMCIIOBOTO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOZIHO ONEpUPOBATH MOHATUSMHU: TOXJECTBO, YpaBHEHHE, HEPABEHCTBO,
PABHOCWJIbHBIE YPABHEHUS U YPABHEHHU-CIIEICTBYUS, PABHOCUIIBHBIE HEPABEHCTBA,

MPUMEHATh PAa3IUYHbIE METOJbl pELIEHUS PAlUOHAIBHBIX U APOOHO-
PalMOHAIIBHBIX YPABHEHUH, IPUMEHATh METOJI UHTEPBAJIOB IS PEIIEHUS HEPABEHCTB;

CBOOOJHO OIEPUPOBATH MOHATUAMHM: MHOTOYJIEH OT OJHOM NEpPEeMEHHOM,
MHOTOYJIEH C LIEJIbIMU KO3(PUIMEeHTaMU, KOPHU MHOTOYJI€Ha, MPUMEHSATh JIEJICHHUE
MHOTI'O4JIEHa HA MHOTOWIEH € OCTaTKOM, TeopeMy besy u teopemy Buera s pemenus
3a/1ad;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUCTEMA JIMHEWHBIX YPABHEHUN, MaTpHIIA,
ONPENEIUTENIb MATPULIBI 2 X 2 U €r0 FTEOMETPUYECKHUN CMBICII, HCIIOJIb30BATh CBOMCTBA
onpenenuTes 2 X 2 1yisl BBIYUCIEHUS €ro 3HAaYECHMs], IPUMEHATh ONPEACIUTENN JJIs
pelIeHNs CUCTEMBI JIMHEWHBIX YPaBHEHUH, MOJIEIMPOBATH pEajbHbIE CHUTYyallMU C
ITIOMOUIBIO CHCTEMBI JTMHEWHBIX YPAaBHEHUM, MCCIENOBATh IOCTPOEHHBIE MOJEIN C
ITOMOUIBIO MaTPUI] ¥ ONPEEINUTENEH, MHTEPIIPETUPOBATH MMOJYUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BATh CBOMCTBA JCHCTBUI C KOPHSIMU JIJIs IPEOOPa30BaHUS BBIPAKCHUH;

BBITMOJIHATH MPEOOPA30BAHMS YUCIOBBIX BBIPAXEHHM, CONEPIKALIUX CTEHNEHH C
palMOHAIIBHBIM [TOKA3aTEeIEM;

UCIOJIb30BaTh CBOMCTBA JIOrapu(PMOB A mpeoOpa3zoBaHus JorapupMUuecKux
BBIPAKCHUN;

CBOOOZHO OMNEpPUpPOBaTh MOHATHSIMH: HPpPalMOHAIbHBIE, IOKa3aTEelbHbIE U
jgorapuMHUUEcKue ypaBHEHUS, HAXOJUTh WX PEIICHUS C MOMOIIBI0 PABHOCUIIBHBIX
MIEPEXO0/I0B WJIM OCYLIECTBIISASI IPOBEPKY KOPHEH;

OPUMEHSATh OCHOBHBIE TPUTOHOMETpHUUYECKHE (POPMYJbI ISl MPeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHNN;



CcBOOOZIHO  ONEpUpoOBaTh MOHATHEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHATh  HEoOXoAuMble  (OpMysdbl s  pEHIEHHs  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPABHEHMUI];

MOJIEJIMPOBATh PEAJIbHbIE CUTYallMU Ha SA3bIKE aJIr€Opbl, COCTABISATh BBIPAKEHNU,
YpaBHEHUS, HEPABEHCTBA I10 YCJIOBHIO 33J]a4H, UCCIIEA0BATh TOCTPOECHHBIE MOJEIIHU C
MCIIOJIb30BAaHUEM allapara ajreopsl.

DOyHKUUM U Tpaduku:

CBOOOZHO OINEpPUPOBaTh MOHATHUAMM: (PYHKIHS, CHOCOOBI 3aJaHus (YHKIMH,
B3aMMHO OOpaTHbIe (PYHKIIMH, KOMIIO3ULIUA (GYHKIHUH, TpaduK (PYHKIIMH, BHIIOJIHAT
aJIeMEHTapHbIe MpeoOpa3zoBaHus rpaduKoB (YHKIIHI;

CBOOOZIHO OIEpPUPOBaTh MOHATUSAMU: OONACTh OMNPEICIIEHUS U MHOMXECTBO
3HaYeHUHN PYHKUMH, HYJIU PYHKIIUH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOZIHO ONEpUPOBaTh MNOHATUAMM: UETHbIE W HEYETHbIE (PYHKIIHH,
MEePUOINYECKHE (DYHKIIMH, MPOMEXKYTKM MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBI (YHKIMHM, HauOoJblllee W HAaUMEHbIIee 3HaueHUWEe (QYHKUUH Ha
IIPOMEKYTKE;

CcBOOOIHO ONEpUpOBaTh MOHATUSAMM: CTENEHHas (PYHKUHUS C HATYpaJbHBIM U
LEIbIM [OKa3aTeleM, IpauK CTENEHHON (QYHKUMU C HaTypaldbHbIM U ULEIbIM
nokasareseM, Trpaduk KOpHA N-Oi CTeneHW Kak (yHKUUU OOpaTHOW CTENEHU C
HaTypaJIbHbIM MOKA3aTeeM;

ONEepUpPOBaTh MOHATUSMM: JIMHEWHas, KBaJpaTHUYHas U JpOOHO-TUHEHHas
(GyHKIUY, BBITIOJHATE 3JIEMEHTApPHOE MCCIIEA0BAHNE U MIOCTPOEHUE UX TPAPUKOB;

CBOOOJHO OINEpUPOBAaTh MOHATHAMU: I[IOKa3aTelbHAas M Jorapugmuueckas
GyHKIMHM, MX CBOWcTBa U rpaduKH, UCHOJIb30BaTh UX TIpapUKU Jis pELIeHUs
YPaBHEHHI;

CBOOOZIHO OMNEpUPOBATH TMOHATUSIMHU: TPUTOHOMETPHUYECKAs] OKPYKHOCTD,
oTpesiesieHue TPUTOHOMETPUUECKUX (YHKIUI YMCIOBOTO apryMEHTa;

UCTONB30BaTh Tpaduku  (QyHKIUNA [JIsE  MCCIENOBAaHMS  MPOIECCOB U
3aBUCUMOCTE TMpHU PELICHUU 3aJad HU3 JIPYTUX Y4YEOHBIX MPEIMETOB M peanbHOU
’KU3HU, BBIpaXXaTh (JOpMyJIaMU 3aBUCUMOCTH MEX]y BEIMUMHAMU;

Havana mareMaTH4ecKOro aHaju3a:

CBOOOJHO OIEPUPOBATH MOHATUAMM: apudmeTHdeckass U TeoMeTpuYecKas
nporpeccusi, 0€CKOHEYHO YOBbIBaIOIIAsi F€OMETPUYECKAsl MPOrpeccHsi, JTUHEUHBIN U
AKCIIOHEHIUATBHBIN POCT, (OopMylia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAaHTE;

HCIIOJIB30BaTh IMPOTPECCUU JJIA PELIEHUS pEealbHbIX 3aJad IPHUKIAJIHOIO
XapakTepa;

CBOOOJHO OMEPUPOBATH MOHATHUAMHU: IOCIEIOBATEIBLHOCTb, CIOCOOBI 3aJaHus
IIOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE W OrPAHMYEHHBIE IIOCJIEI0BATEIbHOCTH,



ITIOHUMATh OCHOBBI 3aPO’KJICHUS MAaTEMAaTUYECKOTO aHAIM3a KaK aHaian3a 0ECKOHEYHO
MaJblX;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: HEMPEPbIBHbIE (DYHKIIMHM, TOUYKH pa3pbiBa
rpaduka QyHKINH, aCUMIOTOTHI Tpaduka QPyHKINH;

CBOOOJHO OIEPUPOBATh IMOHATHEM: (YHKIMS, HEMPEphbIBHAS Ha OTpPE3Ke,
MIPUMEHSATH CBOMCTBA HETIPEPHIBHBIX (DYHKITUHN JJISl pEIICHUS 3a/1a4;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: TIEpBasi U BTOpas MPOU3BOAHbIC (YHKIIUH,
KacaTenbHas K rpaduky GyHKIUH;

BBIYUCIISITH TPOU3BO/IHBIE CYMMBI, TPOU3BEICHUS, YACTHOTO Y KOMITO3UIUHU IBYX
(GyHKIHIA, 3HATH MPOU3BOIHBIC JIEMEHTAPHBIX (YHKITHIA;

UCIIOJIb30BaTh TE€OMETPUUECKU U (U3MUYECKU CMBICT MPOU3BOJAHON ISt
pelIeHus 3a1ay.

MHoxecTBa U JIOTUKA:

CBOOOJIHO OTNEPUPOBATH MOHATUSIMU: MHOKECTBO, ONEpAllMK HaJl MHOXKECTBAMU;

HCMOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM armapar JJisl ONMHCAHUS PEaIbHBIX
MIPOIIECCOB U ABJICHUM, TIPU PELICHUH 3a]1a4 U3 JPYTUX YUeOHBIX MPEIMETOB;

CBOOOJTHO OIEpUPOBATh MOHATUSIMU: OIpEACIIeHUe, TeopeMa, YpaBHEHUE-
CJIEICTBHE, CBOMCTBO MaTE€MaTHYECKOTrO OOBEKTa, J0KAa3aTeIbCTBO, PABHOCUIIbHBIC
YPaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuenuss B 11 kiacce oOyYaroImMiics TMOJYYUT CIIEIYIOIINUE
MpEAMETHBIC PE3YJIbTAThI IO OT/ICTIBLHBIM TEMaM pabouel MporpaMMbl Y4eOHOTO Kypca
«Anrebpa 1 HayaJla MaTEeMaTUYECKOTO aHATTN3ay:

Yucia v BBIYMCICHUSA:

CBOOOJHO ONEpPUPOBATh MOHATUSIMU: HATYPAJTbHOE U LEI0€ YUCIIO, MHOXKECTBA
HaTypaJbHBIX WM IEJIbIX YUCEJ, UCIOJb30BATh MPU3HAKUA JIEIMMOCTH UEJBbIX YHCEIL,
HOJl u HOK HaTypaibHBIX 4uceNnl Uil PElIeHUs 3adad, MNPUMEHSATH AITOPUTM
EBxnuna;

CBOOOJHO OMEpPUPOBATH TMOHATUEM OCTaTKa MO MOJAYJII0, 3aIlUChIBATh
HATYpAJIbHBIE YMCJIA B PA3JIUYHBIX MTO3UIIMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOJTHO OMEpPUPOBATH TMOHSATHUSMU: KOMILJIEKCHOE YHCIO M MHOXKECTBO
KOMILJIEKCHBIX YHCEN, TMPEJCTaBIATh KOMIUICKCHBIE YHCJIa B alreOpandeckoud
TPUTOHOMETPHUYECKON (PopMe, BBIMOJHATh apU(METHUYECKUE OINEpalu C HUMH M
M300pakaTh Ha KOOPJAMHATHOM MJIOCKOCTH.

YpaBHeHUS U HEPAaBEHCTBA:

CBOOOJTHO OMEPUPOBATH TMOHSATHUSAMH: HPPAIMOHAIBHBIE, TOKa3aTeIbHbIE U
norapupMUIECKre HEPaBEHCTBA, HAXOJAUTh WX PEIICHUS ¢ TTIOMOIILI0 PABHOCHIIBHBIX
IIEPEXO0/IOB;

OCYILIECTBIISATH OTOOP KOPHEH MPHU PEIIEHNH TPUTOHOMETPUUECKOTO YPaBHECHHUS;



CBOOOZIHO OMEpPUPOBaTH TOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoauMble  (GOpMysbl s  pEHIEHHs  OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABECHCTB;

CcBOOOZHO OMEpUPOBATH MOHATUSMHU: CHCTEMA U COBOKYIMHOCTh ypaBHEHUU U
HEPaBEHCTB, PAaBHOCWJIbHBIE CHCTEMBI U CHCTEMBI-CIEACTBHS, HAXOJUTh PEIICHHS
CUCTEMBl M COBOKYIHOCTEH palMOHAIbHBIX, UPPALMOHAIBHBIX, MOKA3aTEIbHBIX H
Jorapu(pMUUECKUX YpaBHEHUM U HEPABEHCTB;

pelaTh palMoHAIbHbBIE, HUPPALMOHAIIBHBIE, [TOKA3aTEIbHbIE, JIOTAPUPMUIECKUE
U TPUTOHOMETPHYECKHE YpPaBHEHUSI W HEPABEHCTBA, COJEp)KAIUE€ MOIYJIH H
napameTpsbl;

OPUMEHATh IpadUyecKue METOJbl JUIsl pEUIeHHs] YpaBHEHUM U HEPAaBEHCTB, a
TaKKe 3a/1a4 ¢ IapaMeTPaMy;

MOJIEIMPOBATh PEAJIbHbIE CUTYallUU Ha A3bIKE aIre0pbl, COCTABIATH BBIPAKECHHUS,
YpaBHEHUS, HEPaBEHCTBA M MX CHUCTEMBl IO YCJIOBHUIO 3aJaud, HCCIEAOBAThH
MIOCTPOEHHBIE MOJIEIN C KMCIOJB30BAHMEM ammnapara anreOpbl, UHTEPIPETUPOBATH
IIOJIyYEHHBIA PE3YNIbTAT.

DOyHKUUMA U Tpaduku:

CTPOUTh TpadUKU KOMIIO3UIMK (PYHKIMI € TMOMOUIBIO 3JIEMEHTAPHOTO
MCCJIEIOBAHMS U CBOMCTB KOMIIO3UIMU JABYX ()YHKIIMIA;

CTPOUTH F€OMETPUYECKHUE 00pa3bl YpAaBHEHUN U HEPABEHCTB HA KOOPJIUHATHON
IIJIOCKOCTH;

CcBOOO/IHO ONEPUPOBATH MOHATUSAMU: IpaUKU TPUTOHOMETPUUECKUX (YHKIIH;

NPUMEHATh (YHKUMW [ MOJEIUPOBAHMS W HCCIEIOBAaHUS peajbHBIX
ITPOLIECCOB.

Havana mareMaTH4ecKOro aHajau3a:

UCIIOJIb30BaTh MPOU3BOJHYIO JJIsl MCClEA0BaHUs (YHKIIMU HA MOHOTOHHOCTb U
DKCTPEMYMBI;

HaxoJIUTh HauOoJblllee ¥ HAaUMEHbLIEE 3HAYEHUs (PYHKIUU HENPEPHIBHOW Ha
OTpE3KE;

UCIIOJIB30BaTh IPOU3BOAHYIO JUISI HAXOXKIEHUS HAWIy4YIIEero peEIIeHus B
MIPUKJIAAHBIX, B TOM YHUCJIE COLHAIBHO-DKOHOMHYECKHUX, 3a7a4ax, A1 ONpEACIICHUS
CKOPOCTHU U YCKOPEHHUS MpoIIecca, 3aJaHHOTO (GOopMYIION UiIH rpaduKoM;

CBOOO/THO ONEpPUPOBATH MOHATUAMHU: IIEPBOOOPA3HAsl, ONPEICIEHHBIA UHTETPAI,
HaxXOJIUTh MEpPBOOOPA3HbIE AJIEMEHTAPHBIX (PYHKUUNA W BBIYUCISATH HHTErpaji Io
dbopmyne Hrrotona-Jleibnuia,

HAXOAUTh IJIOIIAAN IIOCKUX (GUTYp U 00BEMBI TEJI C TOMOIIBIO HHTETpaa;

UMETh TMpPEACTaBICHUE O MAaTeMaTH4YeCKOM MOJECIUPOBAHUM Ha NpUMeEpe
cocTaBiieHus TudepeHInanbHbIX YPaBHEHHUI;



peuiaTth IPUKIAIHBIC 3aJladv, B TOM YHCJIC COOUAIIBHO-9KOHOMHYCCKOTO H
(I)I/IBI/I‘IGCKOFO XapakTepa, CpcaACTBaAMHU MATEMATHYCCKOI'O aHAJIN3a.



COILEPKXAHUE OBYUYEHUASA
10 KITACC

Yuciaa 1 BBIYUCTCHUSA

Pannonansupie uynciaa. OOBIKHOBEHHBbIE U JACCATHUYHBIC JPOOH, MPOIEHTHI,
OeckoHeuHble Tepuoanyeckue Apodbu. Ilpumenenue npoOGell W MPOLEHTOB s
peleHns NPUKIAAHBIX 3a4a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUM U PEANIbHOM KU3HH.

JlelicTBUTENBHBIE 4KClIA. PanuoHanbHbIE W UppAlMOHAIBHBIE  YHCIA.
Apudmernueckre  omepaluud ¢ JEHCTBUTENBHBIMM  uyuciaMud.  Mojyib
NEeUCTBUTEIBHOTO YHMCIa U €ro cBoWcTBa. [Ipubnnk€HHBIC BBIUMCICHUS, MpPaBUiIa
OKpYTIJICHUS, IPUKHUIKA U OLIEHKA PE3YJIbTAaTa BHIYNCICHUMN.

Crenens ¢ nenbIM 1moka3areaeM. burnom Herorona. Mcrionb3oBaHue ITOAXO0AAIIEH
dbopmbl 3amucu JACHCTBUTEIBHBIX YMCEN I PEIICHUS MPaKTUYECKUX 3aj1ady u
MIPEJICTABJICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €r0 CBOICTBA.

CreneHb ¢ palnMOHAJIBbHBIM IIOKA3aTeeM U €€ CBOWMCTBA, CTENEHb C
JNEUCTBUTEIBHBIM II0KA3aTEIIEM.

Jlorapudm umcna. CoiicTBa sorapudma. JlecaTuuHble W HATypaJbHbIC
norapu@Msl.

CuHyc, KOCHHYC, TaHI€HC, KOTAHI€HC YHUCJIOBOTO apryMeHTa. ApKCHHYC,
aPKKOCUHYC M apKTAaHI'E€HC YMCJIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxxnecTBa v TOXKAECTBEHHBIE TPeoOpa3oBaHus. Y paBHEHHE, KOPEHb YPABHECHHSI.
PaBHOCUIBHBIE ypaBHEHHSI W YpaBHEHUS-CIEICTBUS. HepaBeHCTBO, pemieHue
HEpPABEHCTBA.

OcCHOBHBIE METOJbI PEHICHUs IEIbIX U APOOHO-pPAlMOHATIBHBIX YPAaBHEHUM WU
HEpPaBEHCTB. MHOIrO4YJIECHBI OT OJIHOM TMEpeMEHHOW. JleieHne MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorowiens! ¢ nenbiMu KodhGUImeHTamu.
Teopema Buera.

[TpeobpazoBaHMs YMCIOBBIX BHIPAXKEHUM, COACPIKAIINX CTETICHU U KOPHHU.

Uppanuonansubie ypaBHeHUsI. OCHOBHBIE METOJIbI PEUICHUS UPPALMOHAIBHBIX
YpaBHEHUM.

[TokazarenbHbie ypaBHEHUsA. OCHOBHBIE METOJbI PEMIEHUS IMOKa3aTEIbHBIX
YpPaBHEHUM.

[IpeoOpazoBaHue BbIpaKeHU, COAEpKALUX JTOTapu(MBbI.

Jlorapudmuueckue ypaBHeHus. OCHOBHBIE METOBI PEIICHUS JIOTapU(PMUIECKUX
YpaBHEHUN.



OcHOBHBIC TPUTOHOMETPHICCKHUE (hOpMYIIBL. [IpeobpazoBanme
TPUTOHOMETPUYECKUX BBIpAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPABHEHUM.

Pemienne cucrem JMHENMHBIX ypaBHEHUW. Marpuia CHCTEMBI JIMHEWHBIX
ypaBHeHUI. OnpeeuTeNlb MAaTPUIIBl 2X2, €ro TEOMETPUUYECKUIM CMBICI U CBOWCTBA,
BBIYMCIICHHE €r0 3HAYEHHMs, MPUMEHEHUE ONPEACHUTENS ISl PEUIEHUS CUCTEMBI
JIMHENHBIX YpaBHEHMN. Penenne npukiaaHpix 3a/1a4 ¢ TOMOIIBIO CUCTEMBbI IMHEMHBIX
ypaBHeHHil. HccinenoBaHne TIOCTPOCHHOW MOJAEIM C  I[OMOUIBIO MAaTpull |
OIPEICITUTEIICH.

[TocTtpoeHne MaTeMaTUYECKHMX MOJEIEH PEabHOM CHUTYallud C IOMOIIBIO
YPaBHEHUN U HEPaBEHCTB. l[IpuMeHEHME ypaBHEHHMM M HEPABEHCTB K PELICHHIO
MaTeMaTUYeCKHX 3aJ1a4 M 3aj1a4 U3 Pa3IMuHbIX 00JIacTel HAYKU U PEAIbHOM KU3HHU.

DOyHKUUM U TpaduKku

OyHKIUsA, crnocodbl 3amanus (QyHKIuH. B3aumMHO oOpaTHbIE (QYHKIIUU.
Komnosunms ¢ynkuuid. ['padux  dyHkuuu. DnemeHTapHble TpeoOpa3zoBaHUs
rpa@uKoB (QyHKIHA.

OO6nactb ompeneneHUss U MHOXKECTBO 3HaueHUM QyHkiuu. Hymu dyHkumm.
[IpomexxyTku 3HakonocTtossHCTBA. UETHbIe U Heu€THbie pyHkiuu. [lepuomnueckue
¢byukiuu. IIpoMeXyTKM MOHOTOHHOCTH (PYHKUIMH. MaKCUMyMbl U MUHHUMYMBI
¢dbyukiuu. Hanbomnbiee u HauMeHbIIee 3HaueHUs (DYHKITUU Ha POMEKYTKE.

Jlunelinasi, KBajpaTu4yHas M JpOOHO-TMHEWHAs (QYHKIUU. DJIEMEHTapHOE
MCCJIEIOBAHKE U TTOCTPOCHUE UX TPadUKOB.

CrenenHast QyHKIMs C HaTypaJdbHBIM U LIETBIM Moka3ateiem. EE cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHS N-Oi cTENeHU Kak PyHKIUU 0OpaTHOM CTENEHH C
HaTypaJbHbIM MOKa3aTeJeM.

[TokazatenpHass u Jnorapudmuueckass (GyHKIHUHA, UX CBOWCTBA M TpapuUKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs ypaBHEHUH.

TpuronoMerpuueckass OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUUECKHUX
(yHKUMIA YUCIOBOIO apryMeHTa.

OyHKIIMOHAIBHBIE 3aBUCUMOCTH B peajbHbIX IpoIleccax U sBjieHusx. I'paduku
pEAIbHBIX 3aBUCUMOCTEMN.

Hauajna MaTeMaTH4eCcKOro aHajan3a

ITocimenoBaTenbHOCTH, CHOCOOBI 3aJaHMs  ITOCIEIOBaTeabHOCTEH. MeTton
MaTeMaTUYeCKOM MHIYKIIMU. MOHOTOHHBIE W OTPaHUUYEHHBIC MOCJIEI0BATEILHOCTH.
Hcropusi BO3HMKHOBEHHMS MAaTEMaTHYECKOTO aHajin3a Kak aHajdu3a OeCKOHEYHO
MaJIbIX.

Apudmernueckass U reoMeTpuyeckas mporpeccur. beckoHedHo yObIBaromas
reomerpuyeckas mnporpeccusi. CymMma OECKOHEYHO YOBIBAIOIIEH reoMeTpHYecKon
rporpeccuy. JIMHENMHBIN U SKCIIOHEHIMAIBHBIN pocT. Hucno e. PopMyna CIOKHBIX



IIPOLEHTOB. Mcnoyib30BaHNE MPOTPECCUN IS PEILIEHUS] PEATBHBIX 33/1a4 PUKIATHOTO
Xapakrepa.

HenpepriBHbIE QYHKIIMU U UX CBOMCTBA. TOUKH pa3pbiBa. ACUMOTOTHI Ipa)uKOB
¢bynkuii. CBoiicTBa (YHKIMI HEMPEpPHIBHBIX Ha OTpe3ke. MeToa MHTEpBAaJIOB IS
pelieHus: HepaBeHCTB. [IprMeHeHne CBOMCTB HEMPEPBIBHBIX (MYHKIUHM JIJIs peiieHUs
3az1ay.

[lepBas u BTOpast npousBojHble (pyHKUMU. OnpeneseHue, reOMETpUIECKUil U
(¢u3nyecKkuii CMBIC IPOU3BOIHOM. Y paBHEHUE KacaTeIbHOU K rpa@uKy (QpyHKIHH.

[IpousBoaubie dneMeHTapHbIX GyHKIHH. [Ipon3BogHas cymMmMbl, TpOU3BEACHMUS,
YaCTHOTO ¥ KOMIO3UIUU (PYHKLIUH.

MHoKecTBa M JIOTMKA

MHO0X€eCTBO, OIlepaliy HaJl MHO>KECTBAMU M UX CBOMCTBA. J{narpammel Dilsiepa—
Benna. [IpumeHenne TeopeTuKO-MHOKECTBEHHOTO arnapara JJis OIIMCaHus peaJIbHBIX
MIPOLIECCOB U ABJICHUM, TPU PELICHUU 3a]1a4 U3 APYTUX yUY€OHBIX IPEAMETOB.

OnpeneneHue, TeopeMa, CBOWCTBO MaTEMaTHYECKOTO OOBEKTa, CIIEICTBUE,
J0Ka3aTeIbCTBO, PABHOCUJIBHBIC YPABHEHUS.

11 KUIACC

Yucaa 1 BBIYUCTCHUSA

Harypanbubie u nensie yucna. lIpuMeHeHHE NPU3HAKOB JETMMOCTH ILEIBIX
qyucesn, Hanoosbiuii 0o1wmii nenurens (nanee — HOJl) u HauMeHblIiee o01iee KpaTHoe
(mamee — HOK), octaTkoB mo monyimio, anroputMa EBkiuma ayis pemieHus 3a1ad B
LEJIbIX YUCTIaX.

Kommnekchsle uncna. Anredpandeckas U TpUroHOMeTpuyeckasi (hOpMbl 3aMucu
KOMIUIEKCHOTO 4Hciia. ApudMETUYECKUE OMepali ¢ KOMIUIEKCHBIMH YHCJIaMHU.
N3o0pakeHre KOMIUIEKCHBIX YUCEN Ha KOOpAUHATHOM miiockocT. @opmyna Myaspa.
Kopnu n-o#i cTenenn u3 KOMIJIEKCHOTO yucia. [ [puMeHeHne KOMIUIEKCHBIX YUCEN IS
perieHus: GU3NUECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHMs U HEPABEHCTBA

CucreMa U COBOKYMHOCTh YpPaBHEHUM M HEPABEHCTB. PABHOCHIIBHBIE CUCTEMBI U
CUCTEMBI-CIIEJCTBUS. PABHOCHIIbHBIE HEPABEHCTBA.

OTt60p KOpHEHN TPUTOHOMETPUYECKUX  YPABHECHUU Cc IIOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PellieHre TpPUroHoMETpUYECKUX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHUS MTOKA3aTEIbHBIX U JIOTAPU(PMHUUIECKUX HEPABCHCTB.

OCHOBHBIE METOJIbI PEIICHUSI UPPAIIMOHATBLHBIX HEPABEHCTB.

OcHOBHBIE METOABI PEIICHUS CHCTEM W COBOKYIMHOCTEH palMOHAJIbHBIX,
HUPpALMOHATBHBIX, TTOKA3aTEeIbHBIX U JOTapU(MUYECKUX YPABHEHHM.

YpaBHEHMS, HEPABEHCTBA U CUCTEMBI C IapaMETPaAMHU.



[IpuMeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHHI0 MAaT€MAaTHUYECKHX
3aja4 M 3a7a4 U3 Pa3InyHbIX 00JacTed HayKu U pealbHOM KU3HU, UHTEpPIIpETaLus
[IOJIyYEHHBIX PE3YyJIbTaTOB.

DYyHKIUHU U TPAPUKHU

I'padpuk xommosunuu ¢yskuuid. ['eomerpuyeckue oOpa3pl ypaBHEHHH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue pyHKINH, UX CBOMCTBA U TPapUKH.

['padnueckue MeTOAbl pEIICHUS YypaBHEHUH M HEpPaBEHCTB. ['paduueckue
METO/IbI PEIICHMS 3a/1a4 C TapaMETPaMH.

Hcnionp3oBanne rpadukoB (GYHKIMH I8 HCCIEAOBaHUS TIPOLECCOB U
3aBHCHUMOCTEH, KOTOpbIE BO3HUKAIOT IpPU PEIIEHUU 3aJady W3 JAPYTruX Y4eOHBIX
IIPEAMETOB U PEANBHOM KU3HMU.

Hayana mareMaTH4ecKOro aHaIu3a

[IpuMeHeHre TpPOW3BOJHOM K HMCCIENOBAHHMIO (PYHKUMHA HAa MOHOTOHHOCTHh U
sKkcTpeMyMmbl. HaxoxaeHrne HauOOJbIIEro U HAMMEHBIIET0 3HAYEHU HENpPEepPhIBHOM
(GyHKIMH Ha OTpE3KE.

[IppuMeHeHrne NpPOM3BOJHOM JUIsl HAXOXKICHUS HAWIyYIIEro pEIICHHUs B
MIPUKJIAIHBIX 3a7a4ax, AJIsl ONPEACIEHUS CKOPOCTH U YCKOPEHUS MpoLiecca, 3aJaHHOTO
(bopmyoii unm rpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TmiepBOOOpa3HbIX. IlepBooOpasHbie
anieMeHTapHbIX QpyHkunid. [IpaBunia HaxoXeHUs IepBOOOPa3HBIX.

HNurerpan. I'eomerpuyuecknii CMbICI MHTErpaia. BeruncieHrne onpeaenéHHoro
uHTerpana no gpopmyne Hetotona-Jleionuna.

[IpuMeHeHre HHTerpaia A HaX0XASHHS TUI0IAAeH MI0CKuX GUryp u o0bEMOB
r€OMETPUYECKUX TEJL.

[Ipumepsr pemenuit  auddepeHMaNbHBIX ypaBHeHHH. MaremaTtudeckoe
MOJIETTUPOBAHUE PEaIbHBIX MPOLIECCOB C MOMOIIBIO U hepeHIINATBHBIX YPaBHEHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB M TeM Koan4ectso (undposbie)
NpOrpamMmbl 4ACOB odpa3oBaTe/ibHbIE
pecypchl
MHOXECTBO JICHCTBUTEIIBHBIX
yucell. MHOTOUYJICHEL. https://resh.edu.ru/ ;

1 PanmonanbsHbie ypaBHEHHS U 24 https:/fipi.ru ;
HepaBeHCTBA. CHCTEMBbI IMHEHHBIX https://educont.
ypaBHEHUH
Oyuknuu 1 rpadpukn. CTeneHHas https://r?s_h dury ;

2 (YHKIUS C IIETBIM MTOKa3aTeIeM 12 https://fipt.ru ;
Apudmernueckuii KOpeHb N-0it https://resh.edu.ru/ ;

3 creneHu. MppanuoHaabHbIe 15 https://fipi.ru ;
YpaBHEHUSA https://educont.
MokasaTebHas dyHKIA. https://resh.edu.ru/ ;

4 10 https://fipi.ru ;
[TokazarenbHble ypaBHEHUS httos://educont.
Jorapndmiraeckas byHKis. https://resh.edu.ru/ ;

> Jlorapudmudeckue ypaBHEHUS 18 %ﬂi

ps: :
TpuroHOMeTpHUYECKUE BBIPAKEHHS https://vesh.edu.nu/

6 22 https:/fipi.ru ;

1 YpasHeHuA https://educont.
https://resh.edu.ru/ ;
IlociemoBaTenbHOCTHU U .

7 10 https://fipi.ru ;
fporpeccHi https://educont.
HempephiHbIe hyHKIIL, https://resh.edu.ru/ ;

8 Mpomssomas 20 https://fipi.ru ;

https://educont.
https://resh.edu.ru/ ;

9 [ToBTOpeHue, 06061IeHNE, 5 hitos://fipi.ry -
CUCTEMaTH3aIUs 3HAHUH ARps./IpLA

https://educont.
OBIIEE KOJIMYECTBO YACOB I1O 136
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11 KJIACC

JIeKTPOHHBbIE
Ne HaumeHoBaHue pa3jiesioB U TeM Kol1ecTso (undpoBbie)
n/n MPOrpamMmbl oOpa3oBaTeJibHbIE
JacoB
pecypchl
1 HccnenoBanue GyHKINM ¢ 29 https://resh.edu.ru/ ;
MMOMOULIBIO TPOU3BOTHOM https://fipi.ru ; https://educont.
https://resh.edu.ru/ ;
2 IT o 12
CpBOODPAsHAL 1 HHTErpat https://fipi.ru ; https://educont.
r
3| et Tomencmmenme g Dtesireshedu
YHKUHH. P p https://fipi.ru ; https://educont.
HEPABCHCTBA
4 Hppanuonaibuble, IOKa3aTeIbHbIE 24 https://resh.edu.ru/ ;
U Jorapu(hMUIECKre HEPaBeHCTBA https:/fipi.ru ; https://educont.
https://resh.edu.ru/ ;
5 K 10
OMILICKCHRIC JHCTa https://fipi.ru ; https://educont.
6 HarypaibHble U LI€JIbIEe YUCia 10 https://vesh.edu.ru/ ;
P t https://fipi.ru ; https://educont.
C
7 HHCJ erzgzgzziagzziz;enbﬂmx u 12 https://vesh.edu.ru/ ;
ppat . https://fipi.ru ; https://educont.
norapu(MUUECKUX YpaBHEHUN
8 3aaH © HADAMETDAMI 16 https://resh.edu.ru/ ;
a p p https://fipi.ru ; https://educont.
9 [ToBTOpenue, o6odIIEHNE, 16 https://resh.edu.ru/ ;
cucTeMaTHu3alus 3HaHui https://fipi.ru ; https://educont.
OBIIEE KOJIMYECTBO YACOB I1O 136
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