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HOACHUTEJIBHAS 3AIINCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OJIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oluiero oopa3zoBaHus,
MMOCKOJIbKY, C OJHOM CTOPOHBI, OH OOECIEeYMBaeT MHCTPYMEHTAIbHYIO 0a3y s
M3YUYEHHUsI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYrod CTOPOHBI, GOpPMUPYET
JIOTUYECKOE M a0CTPaKTHOE MBIIIJIEHHE O0yYaloluxcsi Ha YPOBHE, HEOOXOAUMOM
JUIS OCBOCHUSI UH(POPMATUKHU, OOIIIECTBO3HAHMS, UCTOPUH, CIIOBECHOCTU U JIPYTUX
qucuuIiuiiH. B pamMkax maHHoro ydeOHOro kKypca oOydaromuecsi OBJIaJeBaroT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHON HaykH, KoTopas (OpMyJUpyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VYueOHbIl Kypc anreOpbl M Hayajl MaTEMaTHYECKOTO aHaJIM3a 3aKJaJlbIBacT
OCHOBY [l YCHENIHOTO OBJAQJACHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHJCHIIMM Pa3BUTHUSI DKOHOMUKH U OOIIECCTBEHHOMN KU3HHU,
MO3BOJISIET OPUCHTHUPOBATHCSA B COBPEMEHHBIX ITM(MPOBBIX MU KOMIIBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO HCIIOIB30BaTh WX [JIs JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi oBiajicHUE aOCTPaKTHBIMU M JIOTHYECKH
CTPOTUMH KOHCTPYKIUSAMH aireOpbl MU MaTeMaTHUYeCKOro aHajdu3a pa3BUBACT
yMEHHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH, JOKa3bIBaTh
YTBEPKACHUS C TMOMOIIBI0 MHAYKIMH U PacCyX IaTh JAEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3aIMi0, a0CTparupoBaHHE W aHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUECKOE MBIILJICHUE.

B xone usyuenusi yueOHOro kypca «Aisrebpa ¥ Havajla MaTeMaTHYECKOIro
aHanu3a» OOydYarolivecs MOJy4aloT HOBBIM OIBIT PEIICHUsS NPUKIAIHBIX 3aj1ad,
CaMOCTOSITEJIbHOTO MOCTPOCHUSI MAaTEMaTUYECKUX MOJEJIEH pealbHbIX CHUTYallHi,
UHTEpPOpETAlMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCS C  IpUMEpamu
MaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMpUPOJAE, HAyKE U HUCKYCCTBE, C
BBLAAIOIIMMHUCS MaTEMaTUHYECKUMH OTKPBITUSIMU U UX aBTOPaMHU.

VY4eOHbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIHHBIM TOTEHIIUATIOM,
KOTOpBIN peanu3yeTcss Kak uepe3 ydeOHbI MmaTepualn, CHOCOOCTBYIOIIHMA
dbopMHUpOBaHUIO HAYYHOTO MHPOBO33PEHHUs, TaK M dYepe3 crenuduky ydeOHOi
JESATENBbHOCTH, TPEOYyIOMe MPOMOKUTENIbHON  KOHIEHTPAIlMK  BHHMAHUS,
CaMOCTOSITEJIbHOCTH, AKKYPATHOCTU Y OTBETCTBEHHOCTH 3a MOJTYy4YE€HHBIN pe3ybTarT.

B ocHoBe MeToamKu 00ydeHus anredpe u HayajlaM MaTeMaTUYECKOTO aHAIN3a
JIEKUT ACATETbHOCTHBIN MPUHIUIT 00yUEHHUSI.

B ctpykType yuebHOTrO Kypca «Anredpa u Hayaia MaTEMaTHYECKOT0 aHATN3a»
BBIJICJICHBl  CIIENIYIOLIUE COJAEpKaTelbHO-METOANYEeCKUe JuHuu: «Yucna wu
BBIYHCIICHUS», «DYHKIIMN U TpaQukn», «YpaBHCHHS W HEpaBeHCTBa», «Hauama
MareMaTH4ecKoro aHaiausa», «MHoxkecTBa U Joruka». Bce OCHOBHBIE



COZIePKATEIIbHO-METOIMUECKUE JIMHUU W3YYArOTCS Ha TPOTSHKEHUU JBYX JIET
0o0y4eHHUs Ha YPOBHE CpPEHEro 00IIero 00pa3oBaHus, €CTECTBEHHO JAOMOIHSS APYT
JpyTa ¥ MOCTENIEHHO HACHIIIAsICh HOBBIMUA TEMaMHU U pa3zenamMu. JlaHHbIH yueOHbIN
KypC SBJISETCS WHTETPATUBHBIM, ITOCKOJIBKY OOBEAMHSIET B cebe conepkaHue
HECKOJIbKMX MAaTeMaTHYECKUX TUCIUILUINH, TaKUX Kak ajareOpa, TPUTOHOMETpHSI,
MaTeMaTHYeCKUN aHAIIN3, TEOPHS MHOKECTB, MaTeMaTH4IeCcKas JIOTHKa u pyrue. [1o
Mepe TOro Kak 00ydJaromuecs OBIaJeBalOT BCE OoJiee MMPOKUM MAaTEMaTHIECKUM
amnmapaTroM, y HUX ITOCJIEI0BaTEIbHO POPMUPYETCS M COBEPIICHCTBYETCS YMCHHE
CTPOUTh MaTEMaTUYECKYI0 MOJIENb pPEalbHON CHUTyallud, NPUMEHATh 3HAHWUS,
NOJTyYCHHBIE TIPW WM3YyYCHUH YYCOHOTO Kypca, JUIA PEHICHUS CaMOCTOSTEIBHO
chOpMyIUPOBAaHHONW MaTeMaTHYECKOW 3a/laud, a 3aTeM HHTEPIPETUPOBATH CBOM
OTBET.

CopepikaTeIbHO-METOANYECKass JTMHUA «Uuciia M BBIYMCICHUS» 3aBEpIIacT
(bopMHUpOBaHUE HABBHIKOB HMCIIOJIB30BaHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOTO 001Iero oopazoBanusi. Ha ypoBHe cpemHero ooiero
oOpa3oBaHus 0co00O€¢ BHUMaHWE  yaeiseTcs  (OPMUPOBAHHMIO  HABBIKOB
paIMOHAJIHBIX BBIYMCIICHWH, BKIIOYAIOIIMX B CeOSl MCIIOJIB30BAHUE Pa3IMYHBIX
dopM 3amucu 4YHCIIa, YMEHHWE JCNaTh NPUKHIKY, BBITOJHATh NPHOIMKEHHBIC
BBIUUCIICHUS, OICHUBATh YHCIOBBIC BBIPAKECHUS, padOTaTh C MaTeMaTUYCCKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXECTBA HATYPaJIbHBIX, IEIBIX,
pallMOHANBHBIX W JCHCTBUTEIBHBIX  YHUCEN  JIONOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM H3 OTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIE €My cCIelupUIecKre 3a7add W OIepalHu: JeJCHHE Haledo,
ONIEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBbIE CBOWMCTBA
palMOHANBHBIX M MPPAIMOHAIBHBIX YUCEN, apu(METUICCKHE OTNEPAIliU, a TaAKKE
U3BJICUCHUE KOPHS HATypaIbHOW CTENEHW HAa MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mociieqoBaTeIbHOMY pPaCIIUPCHHIO Kpyra HUCIOJIB3YEeMBIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMH HX NMPUMCHCHHS JJISI PEIICHHUS PA3IMIHBIX 3a]ad
dbopmMupyeTcsi pecTaBIeHUE O €IMHCTBE MaTEeMaTHUKU KaK HAayKd U e€ poiid B
MOCTPOCHUU MOJIeNIE PEalIbHOTO0 MHpA, IIUPOKO HCIHOJB3YIOTCS 0000IICHHE |
KOHKpETH3aIHs.

Jluaus «YpaBHEHHSI M HEPABEHCTBA» peEaIM3yeTcsl Ha MPOTSIKEHUU BCETO
oOy4eHHsI Ha YPOBHE CpEIHEro OOIIero oOpa30BaHUs, IMOCKOJBKY B KaXIOM
pasnene IIporpaMMbl TIpeTyCMOTPEHO pelIeHHE COOTBETCTBYIOMIMX 3ajad. B
pe3ynbrate OOydJarIiuecs OBIAJNCBAIOT PA3TUYHBIMA METOJAaMHU  PEIICHUs
paIMOHANIBHBIX, HWPPAIMOHATBHBIX, TIOKA3aTeIbHBIX, JIOTApU(PMHUUECKUX U
TPUTOHOMETPUYECKUX YpaBHEHUW, HEPABEHCTB U CHCTEM, a TaKXKe 3ajad,
comepKamux mapaMeTphl. llomydeHHbIE YMEHHS IIUPOKO HCIOIB3YIOTCS TIPH
UCCIIeOBaHNH (DYHKIIMA C TIOMOIIBI0 TIPOU3BOJAHON, TPU PEIICHUN TMPUKIATHBIX
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3a/1a4y M 3a7a4 Ha HAaXOXKJEHUE HAauOOJBIIMX U HAUMEHBLIUX 3HAYCHUH (PyHKIUU.
JlanHasi conepkatesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUpPOBAHUE YMEHHM
BBINIOJHATh  pacu€Tel 10  QopMynaMm, MpeoOpa3oBaHHs  pPalUOHAIBHBIX,
UPpPALMOHANBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHMM, a TaKKe BBIPAXKEHUH,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3yyeHUIo anredpanyeckoro
MaTtepuaia IpOUCXOJUT JajbHelIIee pa3BUTHE AITOPUTMUYECKOTO U a0CTPAKTHOTO
MBIILJIEHUsT 00y4aromuxcs, GOpMHUPYIOTCS HABBIKM JEIYKTUBHBIX PACCYXIACHH,
paboThl C CHUMBOJBHBIMU (OpPMaMH, TMPEICTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEN B BUJIE€ PABEHCTB U HEpaBEHCTB. AnreOpa npeniaraer 3¢ peKTuBHbIe
UHCTPYMEHTBHI JUIsl pEHIeHUs] TMPAKTUYECKHMX M €CTeCTBEHHO-HAay4HbIX 3ajad,
HATJISTHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKA HAYKH.

CopepxarenbHo-MeToandeckass JuHUA «DyHKIMM W TpaduKW» TECHO
NeperieTaeTcss ¢ JPYTUMU JIMHUSAMH Y4YEOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33J1a€T MOCJIEI0BATENbHOCTD U3yUeHHsI MaTepuaia. M3ydyeHue creneHHoi,
NOKa3aTeIbHOM, JIorapuMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITUI, UX CBOWCTB
U rpaduKOB, UCIOJIb30BaHHE (DYHKIMI ISl peuieHus 3afad U3 APYTuxX Y4eOHBIX
NPEIMETOB U PEAIbHOM >KM3HU TECHO CBSI3aHO KaK C MaTeMaTHUYECKUM aHAJIU30M,
TaK U C pEIICHHEM YpaBHEHUN W HepaBeHCTB. [Ipu 3TomM OGonbloe BHHUMaHHUE
ynensiercst GOpMHUpPOBAHUIO YMEHMSI BbIpakaThb (POpPMyIaMH 3aBUCHUMOCTU MEXKIY
pa3MYHBIMU BEJIMYMHAMH, HCCJIENOBaTh IMONY4YEHHbIE (DYHKLHH, CTPOUTh HX
rpaguku. Matepuan 3Tol cofepKaTelbHON JTMHUU HALeJIEH Ha Pa3BUTHE YMEHUH 1
HaBBIKOB, MIO3BOJISIFOIINX BBIPAYKaTh 3aBUCUMOCTH MEX/ly BEJIMUMHAMU B Pa3IMYHOM
dopme: aHanuTHYECKOM, Tpaduueckoil U cioBecHOM. Ero nzydeHnne cnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIECHUS, CIHOCOOHOCTH K OOOOIICHHIO U
KOHKPETHU3alU1, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHast nuHusA «Hadama MaremaTHueckoro aHajan3a» MO3BOJISET
CYLIECTBEHHO PacCIIUPUTh KPYr KaK MaTeMaTU4eCKHX, TaK M NPUKIaJHbIX 3ajad,
JOCTYNHBIX OOy4YarolUIUMCs, TaK KaK Y HHUX IOSBISETCS BO3MOXKHOCTb CTPOHTb
rpa@uku  CIOXKHBIX (QYHKIWNA, ONPENeNsiTh HMX HauOOJbIINE W HAUMEHBIIIHE
3HAYEeHMsI, BBIYMCIATH IUIOMAIU (GUIYp U OOBEMBI TEl, HAXOAUTh CKOPOCTH U
YCKOpEeHMsI IpoueccoB. JlaHHas conep)kareiapHas JMHUS OTKPBIBAET HOBBIC
BO3MOXHOCTH IIOCTPOEHUS MaTeMaTHYECKUX MOJENEel peajJbHbIX CHUTyaluH,
MIO3BOJISIET HAXOAUTh HAWITY4IIEe PEIICHUE B IPUKIIAIHBIX, B TOM YHCJIE COL[UAIBHO-
SKOHOMMYECKHUX, 3aJadyax. 3HaKOMCTBO C OCHOBAMHM MaTEMAaTHYECKOro aHaJin3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (OPMATBHO-IIOTUYECKOTO M KPEaTUBHOTO
MBIIJIEHUS, (OPMUPOBAHUIO YMEHHH paclo3HaBaThb IPOSBICHHS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHUKE U HCKyccTBE. O0ydaromuecs y3HatoT O BBLAAIOIIUXCS
pe3ynbTaTax, MOJYYEHHBIX B XOJE Pa3BUTHS MaTeMaTHUKUM KaK HaykKH, U 00 HX
aBTOpax.



ConepxaTenbHO-MeTOANYECKAsA JTMHUSA «MHOXKECTBA U JIOTMKA» BKIIIOYAET B
ce0sl DJIEMEHTbl TEOPUU MHOKECTB M MaTeMaTHYEeCKOW JIOTUKH. TeopeTHko-
MHOECTBEHHBIE MPEICTABICHUS IPOHU3BIBAIOT BECH KYpC IIKOJIBHOW MATEMAaTUKHU
U TpeasiaraloT HauboJsiee YHUBEpCAIbHBIM SI3bIK, OOBEIMHAIOUIMN BCE pa3leibl
MaTeMaTUKd M €€ NPWIOKEHUW, OHU CBSI3bIBAIOT pPa3HbIE MaTEMAaTUYECKHE
JUCLUUIUIMHBL W WX NpWIOXKEHHsa B eauHoe 1enoe. [lostomy BaxHO aaTh
BO3MOXHOCTh O0yYalolleMycsi MOHUMaTh TEOPETUKO-MHOXECTBEHHBIN  SI3bIK
COBPEMEHHOM MAaTEMAaTHKH M HCHOJIb30BAaTh €ro ISl BBIPAXKEHUS CBOMX MBICIIEH.
JlpyrumM BaXHBIM TPU3HAKOM MAaTEMaTUKM KaK HayKd CIENyeT NpU3HaTh
CBOMCTBEHHYI0 €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
npaBujaM  I[OCTPOEHUS  JOKA3aTEIbCTB.  3HAKOMCTBO € DJJEMEHTAMH
MaTEMaTUYECKOM JIOTMKM CIOCOOCTBYET pa3BUTHIO JIOTUYECKOTO MBILIICHUS
o0Oy4Jarommxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY’KJEHHUSI HA OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKU KPUTHUECKOTO MBIIILICHHUS.

B yuebnoM kypce «Anrebpa u Hadajla MaTEMaTHYECKOTO aHaJIA3a»
IPUCYTCTBYIOT OCHOBBI MAaTeMaTH4YECKOI'0 MOJEIMPOBAaHUS, KOTOPHIE IMPHU3BAHBI
CIIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHS MOJENEH peallbHbIX
CUTyalluid, WCCJIEAOBAHMS D3TUX MOJIeNIed C TIOMOUIBIO afmapara anredpbl H
MAaTE€MAaTHYECKOTO aHaliu3a, WHTEPIpPETAlHH TOJYYEHHBbIX pe3yJbTaToB. Takue
3a/1aHUs BILUIETEHBI B KQXIBIM U3 pa3/iesioB IPOrPAMMBI, HIOCKOJIbKY BECh MaTepHal
y4eOHOr0o Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3aaad. [lpu
pEIIEHUH  peabHbIX  MPAaKTHYECKUX  3ajJad  0oOydyaronuiuecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000IIaTh W  KOHKPETHU3UPOBATH  IpoOJeMy.
JlesiTenbHOCTh TO  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B POllecce U3YUYEHUs BCeX TeM yueOHOro Kypca «Anredpa u Havana
MaTE€MAaTHYECKOTO aHAIN3a.

Ha wusydenne yueGHOro Kkypca «AnreOpa uW Havala MaTeMaTHYECKOIrO
aHanm3ay» otBoauTcs 136 dacoB (4 yaca B HEJEINIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoanyeckue apoou. [Ipumenenue npoOeld M MPOLEHTOB IS
peLIEHUs TTPUKIIAJIHBIX 3a/1a4 U3 PA3JIMYHBIX OTPACIIEH 3HAHUU U PEAJIbHOM KU3HU.

JleucTtBuTenbHble uncna. PauuoHanbHBIE W HUPPALMOHANBHBIE YHUCIIA.
Apudmernyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMU  4YHCJIaMu.  Moayib
JIEWCTBUTEIILHOTO YHUCia U ero cBoicTBa. [IpubanxEHHbIE BBIUYUCICHUS, TTpaBUiia
OKpYTJICHUS, MPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenb C uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsiend GopMbl 3aMUCH ACHCTBUTEIBHBIX YUCEN JIJISl PEIICHUs TPAKTUUECKUX
3a7a4 U MPEJICTABICHUS JTaHHBIX.

Apudmerndyeckuii KOpeHb HATYPAILHOM CTENEHU U €T0 CBOMCTBA.

CreneHb C palMOHAJIBLHBIM IMOKa3aTeJIeM M €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudm umcna. CoiictBa norapudma. JlecaTuuHple W HaTypajbHbBIC
Jorapudmel.

CuHyc, KOCHMHYC, TaHT€HC, KOTAHT€HC YHCIIOBOI'O aprymMeHTa. ApPKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apIyMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxxmecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUs1. PaBHOCWIIBHBIE YpaBHEHHs U ypaBHEHUs-CIEACTBUSA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METOBI PEIICHUS LEJBIX U APOOHO-PAIMOHATIBHBIX YPaBHEHUHN U
HEPABEHCTB. MHOro4wiIeHbl OT OJHOW IEPEMEHHOW. JleneHne MHOrowieHa Ha
MHOTO4JIEH ¢ ocTaTKoM. Teopema besy. MHorowieHsl ¢ ebiMu Ko puimeHTamu.
Teopema Buera.

[IpeoOGpa3zoBaHys YUCIOBBIX BBIPAKEHUHN, COEPIKAIINX CTENICHU U KOPHHU.

HppaunonansHbie YpPaBHEHUS. OcHOBHBIE METOIbI pelIeHus
MPPALUOHAIBHBIX YPaBHCHUM.

[lokazarenbHble ypaBHeHHs. OCHOBHBIE METOJbl PELICHUS MOKAa3aTeIbHBIX

YPaBHEHHM.
[IpeoGpa3oBanre BEIPAKECHHMA, COACPIKAITUX JTOTAPU(PMBI.
Jlorapudmudeckue ypaBHEHHUSI. OcHOBHBIE METO/IbI perieHus

norapuMUYECKUX yPaBHCHUH.



OcHoBHBIE TPUTOHOMETPUUYECKUE (bopMyIbL. [IpeoGpazoBanue
TPUTOHOMETPUUYECKHUX BBIPAKECHUMN. PellieHre TpUroHoMeTpuYECKUX ypaBHEHUN.

Pemienue cucrteM JMHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHUW. OnpenenuTenb MaTpULbl 2X2, €ro TEOMETPUUYECKUI CMBICI U CBOMCTBA,
BBIYMCJIEHUE €T0 3HAYEHUs, IPUMEHEHHUE OINPEACTUTENS IS PELICHUS] CUCTEMBbI
JMHEMHBIX ypaBHEHUU. PellleHue NpUKIAIHBIX 3a1a4 C IIOMOIUBID CUCTEMBI
JIMHENHBIX ypaBHeHUU. MccnenoBanue noCTpOCHHON MOJEIN ¢ IOMOLIBI0 MaTPUIL
U OIIpElEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJIENIEN pPEaJbHOM CUTyallid C MOMOIIbIO
YpaBHEHUH W HepaBeHCTB. [IpuMeHEHUE ypaBHEHUH W HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/1a4 U 33J1a4 U3 Pa3IMYHbIX 00JIacTel HAyKU U PeasIbHOM KU3HH.

DYyHKIUHN U TPaPUKHU

OyHKIMsA, crnocoObl 3agaHus (QyHkuu. B3auMmHO oOpaTHBIE (YHKIUU.
Komnosunust ¢yukiuit. I'papuk  dyHkuuu. DieMeHTapHble MpeoOpa3oBaHUs
rpadukoB GyHKIIHA.

OO6nactp ompeneneHUss ¥ MHOKECTBO 3HaueHuM ¢yHkuuu. Hynmu dynkumm.
[TpomesxyTku 3HakonocTossHCTBA. UETHbIe 1 Heu€THbIe QpyHKIMU. [lepuoanueckue
¢ysakiuu. ITIpomMexyTKM MOHOTOHHOCTH (PYHKIMH. MakCUMyMbl U MUHUMYMBI
¢ynkuun. Haubosbiiee 1 HauMeHblee 3HaueHusl (QyHKIUU HA IPOMEXKYTKE.

JIuneliHas, KBagpaTUyHasi M JpOOHO-IMHEHHass (QYHKUMU. DJIEeMEHTapHOE
UCCIIEZIOBAHNE U TIOCTPOEHUE UX TPaUKOB.

CrenenHast pyHKLHMSI C HaTypalbHBIM U LENbIM NoKa3zarenaeM. E€ cBoiicTBa u
rpa¢uk. CoiicTBa U rpauK KOpHs N-0i CTENEHHU KaK QYHKIUHU OOpaTHOM CTENIEHU
C HaTypaJIbHBIM [T0KA3aTEJIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, UX CBOWCTBA U TpadHKH.
Hcnons3oBanue rpadukoB GyHKIUH 1T pEIICHUS ypaBHEHUH.

TpuroHomerpuueckass OKPYKHOCTb, OIPENEICHUE TPUTOHOMETPUYECKUX
(YHKIMI YUCIIOBOTO apryMeHTa.

QOyHKIMOHAIBHBIE 3aBUCMMOCTH B pEaJbHBIX IIPOLIECCAaX U SBICHUSAX.
['paduku peanbHBIX 3aBUCUMOCTEH.

Hayana MmaTeMaTH4eCKOro aHaJau3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHUsA ITOCIENOBaTEILHOCTEH. MeTon
MaTeMaTH4eCKOM UHAYKIUHA. MOHOTOHHBIE U OTPAaHUYEHHBIE I10CIEI0BATEIBHOCTH.
HcToprss BO3HMKHOBEHHMS MAaTE€MaTHYECKOIO aHalM3a KaK aHajlIn3a OECKOHEUYHO
MaJIbIX.

Apudmernueckas U reoMeTpuyeckas mporpeccuu. beckoneuHo yoObiBaromias
reomeTpuyeckas nporpeccus. Cymma OeCKOHEUYHO yOBIBAIOILIEH TeOMETPHUECKOMN
MPOTrpeCcCr. JINHENHBIA U 3KCIIOHEHIHAIBHBIA POCT. Yucno e. @opmyna ClI0KHBIX



NpOLEHTOB. Hcrnonp30BaHWe MPOrpeccu Uil pPEUICHUs pealbHBIX 3aaad
IIPUKIIAAHOTO XapaKkTepa.

HenpepbiBHbIE (GyHKIMM W MX CBOMcCTBAa. Touku paspeiBa. ACHUMHOTOTHI
rpadgukoB QyHkiui. CBoCTBa (YyHKUMU HENpPEephIBHBIX Ha OTpe3ke. Metoj
VHTEPBAJIOB Ul DPELICHUS HEpaBeHCTB. lIpuMeHeHHE CBOMCTB HENPEPBIBHBIX
GyHKUMN 111 peieHus 3a1ay.

[lepBas u BTOpas npousBojHble PpyHkMK. OnpeneneHne, reOMeTPUIECKUN U
(u3MUecKHil CMBICT IPOU3BOJIHON. YpaBHEHUE KacaTeabHOU K TpaduKy (PyHKIIHH.

[IpousBoaHBIE  AJIEMEHTAPHBIX  (QPYHKUUH. [IpousBogHass  CymMBHI,
POU3BEICHHUS], YACTHOTO U KOMIIO3UIIUU (DYHKIIHM.

MHo:xecTBa H JIOTHMKA

MHoxecTBO, oOllepaliid HaJ MHOXKECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHE TEOPETHKO-MHOXECTBEHHOTO —amnmapara  Juis
ONMCAaHUS pPEaJbHBIX IIPOLECCOB W SBICHUW, NPU PELICHUM 3a1ad U3 APYTUX
y4eOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHYECKOro OOBEKTa, CIEACTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHHS.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA YYEBHOI'O KYPCA
«™AJITEBPA N HAYAJIA MATEMATHYECKOI'O AHAJIU3A»
(YIJYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBIIEIO
OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTb IPakKAAHCKOM MO3UIIMU 00YUaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, IPEACTABICHUE O MATEMAaTUYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, NPOLEIYP
TPOXKJIAHCKOTO  oOmiectBa  (BBIOOpHI, ONPOCHI W JIpyroe), yMeHHue
B3aUMOJICICTBOBATh C COLMAIBHBIMU HWHCTUTYyTAMU B COOTBETCTBUU C UX
GyHKIMSIMU U Ha3HAYCHUEM,;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON T'PAKIAHCKON MJACHTUYHOCTH, YBAKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUUCKON MaTeMaTHKH, IEHHOCTHOE OTHOIICHHE K
JOCTHXKEHUSIM POCCUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOMN IIKOJIBI,
UCIIOJIb30BaHUE JTUX JIOCTHIKCHUH B JIPyTMX HayKaxX, TEXHOJOTHsIX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Haponaa, cPOopMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
IPUMEHEHHEM TOCTUKEHUI HAYKU U IESITENBHOCTBIO YUYEHOT 0, OCO3HAHUE JTUYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTOMYMBOTO OYIyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAs 3CTETHKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, pacCyKIEeHNUH, BOCIPUUMUYHNBOCTH K
MaTE€MAaTHYECKUM aCHEKTaM Pa3IMYHbIX BUIOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOTO M 6€30macHOro oopasa KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pPOBBIO (3I0POBOE THTAaHHE, COAUTAHCHUPOBAHHBIM PEXKHM 3aHATHH H
OTIbIXa, PETyJspHas (u3nUecKas akKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10OBOT0 BOCIIMTAHMS

TOTOBHOCTh K TpPYIdy, OCO3HaHHE IIEHHOCTH TPYIOJIIOOMs, HWHTEpEeC K
paznuuHbIM  chepaM  MPOQPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD



Oynymiedt mpodeccud U peaau3oBbIBaTh COOCTBEHHBIC >KM3HECHHBIC IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTH4ecKoMy  OOpa3OBaHHIO |
caM000pa30BaHUI0 HA TPOTSHKEHUHW BCEH JKU3HM, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIICHUN MTPAKTUYECKUX 3a71a4 MaTeMaTHUECKON HAIIPaBICHHOCTH;

7) 3KOJIOTNY€eCKOT0 BOCIIMTAHMS

c(OPMHPOBAHHOCTh  JKOJIOTHMYECKOW KYJNBTYpPhl, TIOHUMAaHHWE BIUSHUS
COIMAITEHO-3KOHOMHYECKHUX TIPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMATBLHOM
Cpelbl, 0CO3HAHME TJIOOABHOTO XapakTepa dKOJIOTHISCKUX TTPOOIeM, OpUEHTAITUS
HAa TIPUMCHCHHEC MATEMAaTHYECKMX 3HAHWWA JUIsI penieHus 3agad B 00JacTu
OKpYyXaromeld cpejpl, TUIAHUPOBAHUE TIOCTYNIKOB M OIICHKM HMX BO3MOJKHBIX
TIOCIICJICTBUH JJISI OKPYIKAIOIICH CpEeIbI;

8) HeHHOCTH HAYYHOI0 MO3HAHUA:

c(OpPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIICCTBCHHOM MTPAKTUKH, TOHUMAaHHE MAaTEMaTHICCKOM
HAYKH Kak c(hepbl 4eI0BEUCCKOM NeATEIBHOCTH, ITAlOB €€ Pa3BUTHS U 3HAYUMOCTH
JUTSL Pa3BUTHS ITUBUIN3AIIAN, OBJIAJICHUEC S3BIKOM MAaTEMAaTHKH M MaTeMaTHYECKOM
KyJIbTYPOU KaK CPEJICTBOM MO3HAHUS MUPa, TOTOBHOCTB OCYIICCTBIIAThH MPOSKTHYIO
U UCCJICIOBATEIBCKYIO JACATEIIPHOCTh HHINBUAYAIBHO U B TPYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIE 1eHCTBHUS

ba3oBble jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKH MAaTEMAaTHYECKHUX
OOBEKTOB, TMOHATHHA, OTHONICHUH MEXIy MOHATUSAMHU, (HOPMYITUPOBATH
OTIpEJICIICHHS] TIOHSATUH, YCTaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIIPUHUMATh,  (OPMYIUPOBaTH W  NPEeoOpPa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIE U OOIINE, YCIOBHbIE;

BBISBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTHU, B3aUMOCBSI3U U NPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOIIOJCHUSIX W YTBEPXKACHUSIX, Mpejaratb KpUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JeJIaTh BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIFOUEHHUI IO aHAJIOTUU;

IPOBOAUTH CAMOCTOSITENIbHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 00OCHOBBIBATH COOCTBEHHBIE CY>K/IEHUS U BHIBOJIBI;
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BbIOMpaTh crnoco® pemeHus y4yeOHOM 3anauu  (CpaBHUBATh HECKOJBKO
BapUAHTOB peUICHUs, BEIOUpATh Haubosee MOAXOAAIUN C YYETOM CaMOCTOATENBHO
BbIJICJICHHBIX KPUTEPUEB).

ba3oBrble uccienoBare/ibCckue 1eicTBHA:

UCIIOJIb30BaTh BOIPOCHI KaK MCCIEJOBATEIbCKUNA HMHCTPYMEHT IO3HAHMUS,
GopMynHpoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHABJIMBATh MUCKOMOE M JaHHOE, (OpMHUpPOBATh THIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOSTENLHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
[0 YCTaHOBJIEHUIO OCOOEHHOCTEM MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEX1y 00BEKTaMHU, SIBICHUSIMU, IPOLIECCAMU;

CaMOCTOATENIBHO (POpPMYIHPOBaTH OOOOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  KCCIEOBaHUS, OLEHUBATh  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3yJIbTaTOB, BBIBOJOB U 0000IIECHHIA;

IPOrHO3UPOBATH BO3MOKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUTATH
NPEINOJIOKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBUSIX.

PabGora ¢ undgopmanmeii:

BBISBJIATH JAePUIUTH MHOOpPMAIUK, TaHHBIX, HEOOXOAMUMBIX JJIi OTBETa Ha
BOIIPOC U JUIS PELICHMS 3aa4H;

BBIOMpPATh MH(OPMALIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJIU3UPOBATH,
CUCTEMAaTU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALIMIO Pa3IMUHBIX BUA0B U (PopM
IIPEICTaBIICHUS;

CTPYKTYpUpPOBaTh HMH(OpPMALMIO, MPEICTaBIITh €€ B pa3Iu4HbIX (popmax,
WJUTFOCTPUPOBATH TPpaPUUCCKH;

OLICHMBATh HaJEKHOCTh uHpopMaLuu o CaMOCTOSATEIILHO
c(OpMyJIUPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIe IeCTBUS

OO1enne:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEJISIMH OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAa)KaTh CBOIO TOUKY 3PCHHS B YCTHBIX
W TIMCbMEHHBIX TEKCTaxX, JaBaTh TMOSICHEHUA TI0 XOAYy PpEIICHHS 3aJayu,
KOMMEHTHPOBATH MOJIYUCHHBIN Pe3yIbTarT;

B X07¢ OOCYXXJIEHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYK/IaeMON TEMBbI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAICJICHHBIC HA ITOWCK
pEIICHUs, COTMOCTABISATh CBOM CYXJACHUS C CYXICHUSMH APYTUX YYaCTHUKOB
auajnaora, oOHapy>KMBaTh Pa3IMYMe W CXOJCTBO IO3UIIMKA, B KOPPEKTHOU (dopme
dbopMyIHpPOBATh pa3HOTIACHS, CBOM BO3PAKCHHUSI;
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MIPEACTABIATh PE3YIbTATHl PEUICHUs 3a1a4d, JKCIIEPUMEHTA, UCCIICIOBAaHNUS,
IIPOEKTa, CaMOCTOATENBbHO BBIOMpPATh (pOopMaT BBICTYIUIEHHS C Y4Y€TOM 3aaad
IIPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PeryJsiTuBHBIE YHHBeEPCcAJIbHbIE YUeOHbIE AeiicTBUS

Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]ladyd, BEIOUPATh CIIOCOO PEIIeHUs C
y4€TOM UMEIOIINXCS PeCypCcOB B COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PELICHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIHOHATbHBI HHTEJJIEKT:

BIAJIETh  HABBIKAMHM  TIO3HABATENBHOW  pedIeKcCMu KaKk  OCO3HAHWUS
COBEPIIAEMbIX JICMCTBHA M MBICIIUTEIBHBIX MPOIECCOB, UX PE3yJbTATOB, BIAJACTh
crocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJIA TMpoIlecca U pe3yibTara perIeHHS
MaTeMaTUYeCKOW 3a/1auH;

NPEIBHICTh TPYIHOCTH, KOTOPHIC MOTYT BO3HUKHYTbH IPU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATCILHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JaHHBIX,
HaNJCHHBIX OIMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBHAM, OOBSICHITh PUINHBI
JOCTIKEHUS WM HEJOCTHIKCHHS PE3yJIbTaTOB JEATEIBHOCTH, HAXOJHWTh OLIUOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1€ATEJIbHOCTD:

NOHUMATh M HCIOJIB30BaTh MPEUMYIECTBA KOMAHIHONW U MHAMBHUAYaIbHOM
paboThl TpW pelIeHHH YYeOHBIX 3aJad, MOPUHUMATh IeJib COBMECTHOM
JESTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMIO COBMECTHOW pabOThI, paclpeiensTh
BU/JIBI pabOT, TOTOBApUBATHCS, 0OCYKIaTh MPOIIECC U PE3yIbTaT paboThl, 00001IaTh
MHEHHS HECKOJIbKUX JIFOICH;

y4acTBOBaTh B IPYNIOBHIX (GopMax paboThl (0OCYXIeHHS, 0OMEH MHCHHI,
«MO3TOBBIE IITYPMBD» U UHBIE), BHIMOIHATH CBOIO YaCTh PaOOThI U KOOPAUHUPOBATH
CBOM JICUCTBHSI C IPYTMMHU WICHAMH KOMaH/Ibl, OIICHUBATh KAY€CTBO CBOETO BKJIAJia
B 0OmUHA TPOAYKT TO KpUTEpHUsM, CGHOPMYITUPOBAHHBIM  YYaCTHHUKAMU
B3aUMOJICCTBHUSL.

HNPEAMETHBIE PE3YJIBTATDBI

K koniy oOyuenuss B 10 kiacce oOydaroIIMiiCs MOJYYUT CIEAYIOIIHE
MpeAMETHBIE PE3ybTaThl MO OTAEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa U Hayaja MaTeMaTUYeCKOTrO aHAJIN3ay:

Yncsia v BBIYHCTICHUSA:
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CBOOOJHO OIEpPUPOBATh MOHATHSIMH: PALMOHAIBHOE YHCIIO, OECKOHEYHas
nepuoguyeckas JpoOb, TMPOLEHTHl, HUPPALHUOHATBHOE YHUCIO, MHOMKECTBA
paLMOHANBHBIX U JEUCTBUTEIIBHBIX YHCEN, MOAYJIb AEHCTBUTEIBHOTO YUCTIA;

MPUMEHSTh JIPOOM W TPOLEHTHI JJISI PEUICHUsS MPUKIATHBIX 3aJa4 U3
PAa3JIMYHBIX OTPACJIEH 3HAHUMN U PEATbHOU )KU3HU,

NPUMEHATH NPUOTMKEHHBIE BBIUUCICHUS, IPABUIIA OKPYTJICHUS, IPUKUIKY U
OLICHKY p€3yJIbTaTa BEIYUCIICHUM;

CBOOOJHO ONEpUpPOBaTh TMOHATHEM: CTENEHb C IEJIbIM [OKa3aTeleM,
HCIIOJIB30BaTh MOAXOASANLYI0 (OPMY 3alUCU TIEUCTBUTENbHBIX YUCEN JIJIS PEIIEHUs
MPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: ApU(DMETHUECKHI KOPEHb HAaTypalbHOU
CTEICHU;

CBOOOJTHO ONEPUPOBATH MOHSATUEM: CTENIEHD C PAIIMOHATIBLHBIM ITOKa3aTeseM;

CBOOOJTHO OMNEpPUPOBATH MOHATUAMM: JIOrapu(dM uucia, AECITHUYHBIE WU
HATypaJIbHBIC JIOTaApU(PMBI;

CBOOOJTHO OMEPUPOBATH MOHATUSIMH: CHHYC, KOCMHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHATHUSAMU: APKCUHYC, apKKOCHHYC W apKTaHI€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: TOXKJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PaBHOCUJIbHBIC YPABHEHHUS U YPAaBHEHUS-CIIEACTBUS, PABHOCUJIbHBIC HEPABEHCTBA,

OPUMEHSTh Pa3IMYHbIE METOJbl pEIICHUs pPalMOHAIbHBIX W APOOHO-
pallMOHANBHBIX YPAaBHEHHM, MPUMEHSATh METOJ] HWHTEPBAJIOB JUISl PEIICHUS
HEPABEHCTB;

CBOOOJTHO OMNEPUPOBATH TMOHATUAMH: MHOTOYJIEH OT OJHOW IEepPEMEHHOM,
MHOTOWIEH C IEeIbIMU KOd(PUITMEHTaMU, KOPHU MHOTOUWICHA, IPUMEHSATD JIEJICHUE
MHOIO4WJIEHa Ha MHOIOWIEH C OCTaTKOM, TeopeMy be3dy um Teopemy Buera s
pelIeHus 3a1ay;

CBOOOJHO OMEpUPOBATh TOHATUSIMH: CHUCTEMa JIMHEHHBIX YpPaBHECHHH,
MaTpula, ONpPEAENIHUTENIb MATpullbl 2 X 2 U €ro TIeOMETPUYECKUU CMBICT,
MCIIOJIb30BaTh CBOMCTBA OMNpenenuTenss 2 X 2 s BBIUKCICHUS €r0 3HAYCHWS,
[IPUMEHATh ONPENCIUTENIA JUIsI PELICHUS CHUCTEMbl JIMHEHMHBIX YPaBHEHU,
MOJICJIMPOBATH PEAJBHBIE CUTYAllMH C TTOMOIIBIO CUCTEMbI JIMHEMHBIX YPaBHEHHU,
WCCIIEIOBATh IOCTPOCHHBIE MOJEIN C TMOMOIIBIO MATPULl U ONPEACITUTENEH,
MHTEPNPETUPOBATH NOJYUYECHHBIN PE3YJIbTAT;

UCIIOJIb30BAaTh CBOMCTBA JEWUCTBUM C KOPHSAMU JUIsi IpeoOpa3oBaHUs
BBIPAKCHUU;
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BBITIOJIHATH MMPEOOPA30BAHMS YNCIOBBIX BBIPAKEHHUH, COACPKAIINUX CTETICHU C
palMoOHANTBHBIM TIOKa3aTeNeM;

UCII0JIb30BaTh CBOIICTBa gorapupMoB JUTSI npeoOpa3zoBaHus
Jorapu()MUYECKUX BHIPAKEHUM;

CBOOOHO OMEpUPOBaTh MOHSATUSMHU: HPPAIMOHAIBHBIC, MOKA3aTEeNbHBIE U
JorapuMuUECKre ypaBHEHUS, HAXOAUTh UX PEIICHUS C TTIOMOIIBIO PaBHOCHIBHBIX
MIEPEXO0/I0B WU OCYIIECTBIISIS IPOBEPKY KOPHEA;

NPUMEHSATH OCHOBHBIE TPUTOHOMETpUYECKHe (PopMyIIsl amsi mpeoOpa3oBaHHs
TPUTOHOMETPUIECKUX BBIPAKECHUII,

CBOOOIHO ONEpUPOBATh TMOHATHEM: TPHUTOHOMETPUYECKOE ypaBHEHHE,
NPUMEHATh  HEoOXOoAWMble  (OPMYJBI JUIS  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPABHEHHUI;

MOJICIMPOBATh pEajbHBbIE CHTyallMM Ha S3bIKE aireOpbl, COCTaBISThH
BBIDQKCHUS, YpaBHEHHs, HEPAaBEHCTBA TI0 YCJIOBHIO 3aJa4d, HCCIECI0BAThH
MIOCTPOEHHBIC MOJIETN C MCIIOJIb30BaHUEM amapara aireOpsi.

DyHKIUM U TPaPUKH:

CBOOO/IHO ONEPUPOBATH MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a7aHus (QyHKIIHH,
B3aMMHO oOpaTHble (DYHKIMH, KOMMO3UIMS (YyHKIUH, rpaduk QyHKIUH,
BBITIOJTHS T AJIEMEHTApHBIE MPeoOpa3oBaHus rpa@uKoB HYyHKIINIA;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTH OMPENEICHUS U MHOYKECTBO
3HauYeHUN QYHKIHUH, HYJIH QYHKIIUU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OINEpUPOBATh TMOHATUSMU: UYETHBIE W HEUYETHbIE (YHKIINH,
nepuoaudeckue QyHKIHUU, MPOMEKYTKM MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMBI (DYHKITMH, HaAuWOOJIbIlIee W HAWMCHbIIIee 3HadeHHWe (QYHKIUMU Ha
IPOMEKYTKE;

CBOOOJTHO OTEPUPOBATH MOHATUAMH: CTeTIEHHAsT (DYHKIUS C HATYypaJbHBIM H
[EJBIM TOKa3aTeneM, Tpaduk CTENneHHONW (YHKIMU C HATYpPaJIbHBIM H IEJIBIM
nmokasareneM, rpaduK KOpHS N-0il CTEmeHW Kak (YHKIMH OOpPaTHOM CTENEeHH C
HaTypaJIbHbIM ITOKa3aTeseM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEHHas, KBaJpaTH4Has U JpOOHO-IMHEWHas
(YHKIMH, BBITIOIHATH 3JIEMEHTAPHOE UCCIIEI0BaHUE U TOCTPOCHUE UX IPaUKOB;

CcBOOO/IHO ONEpUPOBATh MOHATHUSMHU: IOKa3zaTelbHAas W JIOTapupMUUecKast
GyHKIIMK, WX CBOMCTBAa W TrpadUKH, HCMIONB30BAaTh UX TpaQUKUA [JIs PEIICHUS
YPaBHEHUN;

CBOOO/IHO OMEpUPOBATh MOHATUSAMHU: TPUTOHOMETPHUYECKAs OKPY>KHOCTb,
orpesiesieHue TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIIOBOTO apryMEHTAa;

UCTOJb30BaTh Tpaduku (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpHU PEHICHUH 3a7ad U3 JAPYTUX y4eOHBIX MPEIMETOB U peasbHOM
’KU3HU, BBIpaXKaTh (POpPMyJIaMU 3aBUCHUMOCTH MEX/y BETUYNHAMU;
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Hauyana maTeMaTH4eCKOro aHAIM3a:

CBOOOJHO OMNEpUpPOBATh MOHATHUSIMH: apuPMeTHUecKass U TeOMETpUYecKas
nporpeccusi, 06CKOHEUHO yObIBaroIlas reOMeTpUYecKas Mporpeccusi, JUHEHHbIN U
AKCIIOHEHIMAIBHBIN pOCT, (hOpMyJia CII0XKHBIX MPOLEHTOB, UMETh IIPEICTABICHUE O
KOHCTaHTE;

UCIIOJIb30BaTh NPOrPECCUM IJisi PEUIeHUs pealbHbIX 3ajad MPUKIATHOrO
XapakTepa;

CBOOOJIHO OIEPUPOBATH MOHATUSIMHU: TIOCIEIOBATENBHOCTb, CIIOCOOBI 3a1aHUS
MOCJIEIOBATENILHOCTE, MOHOTOHHBIE M OIpPAaHWYEHHBIE IOCIEJ0BATEIbLHOCTH,
NOHMMATh OCHOBBI 3apOKJICHMS MaTEMaTHYECKOrO aHajiu3a KaK aHaiau3a
OCCKOHEYHO MaJIbIX;

CBOOO/IHO ONIEPUPOBATH MOHITHAMH: HEMTPEPHIBHBIE (PYHKIINH, TOUYKH Pa3pbiBa
rpaduka GyHKIUH, ACUMIITOTHI rpaduka QyHKINH;

CBOOOJTHO OINEpPUPOBATH TOHSATHEM: (PYHKIMS, HENpEepbIBHAs Ha OTpeE3Ke,
NPUMEHSTh CBOMCTBA HEMIPEPHIBHBIX (DYHKIIWH JUTsI pEIICHUS 3a/1a4;

CBOOOJTHO OIEpUPOBATh TOHSATUSMM: TIEpBasi W BTOpas MPOU3BOIHBIC
GyHKIIMH, KacaTeiabHas K rpaduky GyHKINH;

BBIYUCIIATh TIPOU3BOAHBIC CYMMBI, TPOU3BEICHHUS, YACTHOTO M KOMIIO3HUIIHH
IBYX (DYHKIIHI, 3HATH IPOU3BOJIHBIE JIEMEHTAPHBIX (HYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUUYECKUM W (PU3HUECKUN CMBICT MPOU3BOIHOM IS
pelIeHus 3a1a4.

MHoxkecTBa U JIOTHKA:

CBOOOJHO  OMEpPUPOBaTh  TMOHATUAMH: MHOXECTBO, ONEpalMK  Haj
MHO>KECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJi ONMUCAHUS PEaIbHbBIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33124 U3 APYTUX YUEOHBIX NMPEAMETOB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMHU: OIpPEACIICHUE, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO 00BEKTA, I0KA3aTeIbCTBO, PABHOCUIIBHBIC
ypaBHEHUS U HEPABEHCTBA.

K konmy oOyuenuss B 11 kiacce oOy4arouiuiicss MOJMYYUT CIIETYIOIIHE
IpeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabouell mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hayajla MaTeMaTUYECKOTO aHAIN3a»:

Yuciia ¥ BHIYHCTICHUSA:

CcBOOO/IHO ONEPUPOBAThH MOHATUSAMU: HATYPATIBHOE U LIEJI0€ YUCIIO, MHOKECTBA
HATYpaJIbHBIX M LEJIbIX YHCEN, UCIOJIb30BaTh MPU3HAKH JEIUMOCTH LENbIX YHUCEl,
HOJl u HOK HarypanbHbIX 4HucCeN A pelieHusl 3ajad, MNPUMEHSTh aJIrOpPUTM
EBxnuna;

CBOOOIHO OMEpUpPOBAaTh MOHATHEM OCTAaTKa IO MOAYJIO, 3alHChIBATh
HaTypaJIbHbIC YUCIIa B PA3IMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHUS;
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CBOOOJTHO OMNEpUPOBATh MOHATUSAMU: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUJIEKCHBIX YHUCEN, MPEACTABISITh KOMIUIEKCHBIE YHUCIAa B anreOpandyeckoil u
TPUTOHOMETPUUYECKON (popMe, BBITOJIHIATH apuMETUUECKUE ONEpalui ¢ HUMU U
M300pakaTh HA KOOPJAUHATHOMN MIIOCKOCTH.

YpaBHeHUs M HEPABEHCTBA:

CBOOOJHO OMNEpUPOBATh MOHATUAMH: HUPpPAIMOHAJBHbBIE, MOKA3aTEJIbHbIE U
JorapuMUYECKUe HEPABEHCTBA, HAXOAUTh WX PELIEHUS C  IOMOIIbIO
PAaBHOCHJIBHBIX IEPEXO/IOB;

OCYUIECTBJISITh OTOOp KOPHEW TMpU PpPElIEHUU TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOJTHO OIEpUPOBATh TMOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HE0OXoauMble  (OpMyJbl IS pPEIICHUs] OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHHUU U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUSA, HAXOIUTh PEIICHUS
CUCTEMBl U COBOKYITHOCTEH pallMOHAJIBbHBIX, UPPALIMOHAJIBHBIX, [TOKA3aTEIbHBIX U
norapuMUYECKUX YPABHEHHUM U HEPABEHCTB;

pemarb palroOHaJbHEbIE, VppalMOHAJIbHBIE, MOKa3aTebHBIE,
norapuMUYecKue U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPaBEHCTBA,
coepKalye MOAYJIA U IIapaMeTphl;

OPUMEHSTH rpaduyecKue METOIbI IJIsl PEIIeHUs YpaBHEHUN M HEPaBEHCTB, a
TaKXe 3a7a4 C IapaMeTpaMu;

MOJIETUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBISATH
BBIDA)XCHMS, YPAaBHEHHUs, HEPABEHCTBA M MX CHUCTEMBbI II0 YCJIOBUIO 3aJayH,
UCCJIEIOBATh TOCTPOCHHBIE MOJENM C HCIOJBb30BAHUEM armapara anreopsl,
UHTEPIIPETUPOBATH NIOJIyUYECHHBIN PE3YJIbTaT.

DOyHKUNM U TPAPUKH:

CTpOUTh TpadUKH KOMIO3ZUIMK (PYHKIIUH C TOMOIIBIO BJIEMEHTAPHOTO
MCCJIEIOBAHUS M CBOWCTB KOMIIO3HITUH JABYX (DYHKIIHIA,

CTPOUTH FT€OMETPUUECKHE 00pa3bl ypaBHEHUN U HEPABEHCTB Ha KOOPAUHATHOM
IIJIOCKOCTH;

CBOOOJTHO  ONEpPUPOBATh MOHIATHAMHU: TpapUKd TPUTOHOMETPHUECKHUX
dyHKIM;

OPUMEHATh (PYHKUUM [JIs MOJCIMPOBAHUS M HCCIEIOBAHUS PEATbHBIX
IIPOLIECCOB.

HayaJjia MmaTeMaTH4Y€CKOr0 aHAJIU3A:

UCTIOJIb30BaTh MPOU3BOAHYIO JUIsl UCCIEA0BaHMs (DYHKIIMM HA MOHOTOHHOCTD
U OKCTPEMYMBI;
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HaXOJUTh HaOOJbIlIEE U HAMMEHBIIEE 3HAaUeHHs (DYHKIIMN HENPEPBIBHOW Ha
OTpE3KE;

WCIIOIB30BaTh NPOWU3BOAHYIO JUIS HAXOXKACHUS HAWIy4dllIer0 pELICHHs B
IIPUKJIAIHBIX, B TOM YHCJIE COL[MAJIbHO-D)KOHOMUYECKHUX, 3a7a4ax, JJIsl ONPEACICHUS
CKOPOCTH U YCKOPEHMsI Mpoliecca, 3aJaHHOro (hOpMyJI0i Win rpauKkoMm;

CBOOOJHO ONEpUpPOBaTH TMOHATUSIMH: TMEPBOOOpa3Has, ONpeneIEHHBIM
MHTErpaj, HaXOAWTh IEpPBOOOpA3HbIE HIIEMEHTAPHBIX (DYHKUMH M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuia;

HAXOJUTh IUIOMIA/IN IJIOCKUX QUTYP U OOBEMBI TEJ C TOMOUIBIO MHTErpaa;

UMETh MPEICTABIECHUE O MATEMAaTHYECKOM MOJIEIMPOBAHUUA Ha IpPUMEpE
cocTaBlieHUs TudPpepeHInaTbHBIX YPaBHEHUN;

pelmaTh NpUKIaJHbIE 3a1a4d, B TOM YHUCJE COLUAIBHO-IKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAJIN3A.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxririeckire o0pa3oBaTe/bHbIEC
padoTsbI padoThI pecypest
MHOK€eCTBO AENCTBUTEIBHBIX YHUCEIL.
1 MHorounensl. PanimoHanbHble ypaBHEHHUS U 24 1
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
YpaBHEHUU
9 Oyuknuu u rpadpuku. CreneHHas QyHKIUS C 12 1
L[eJIbIM TTOKa3aTeNeM
3 Apudmerndeckuii KOpeHb N-0if CTENIEHHU. 15 1
HppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pyuknus. [TokazarenbHbie 10 1
YpaBHEHHUS
5 Jlorapudmudeckas GyHKIIHS. 18 1
Jlorapudmuueckre ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXXEHUs U 99 1
ypaBHEHUS
[TocnenoBaTenbHOCTH U IPOrPECCUU 10
HenpepriBubie ¢pynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHnue, 06001IeHNE, CCTeMaTH3alUs 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0
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CIIOCObbI OHEHKHMN JOCTHUXEHUS YYAUHIUMUCH
IIVIAHUPYEMBIX PE3YJIbTATOB

Yuurenb OLEHHWBAaeT 3HAHMA M YMEHHUS YYalUXCS C Y4YETOM UX
WHIMBHUIYJILHBIX OCOOCHHOCTEH.

1. Comepxxanne M 00BeM MarTepHuana, TMOAJIEKAIIETO TPOBEPKE,
ompezaensaercs nporpamMmoi. Ilpu mpoBepke yCBOEHHMs Marepuana HYKHO
BBISIBJIATh IOJIHOTY, TPOYHOCTh YCBOCHHS YYAIIUMHCS TEOPHUH W YMEHUS
NPUMEHATH €€ Ha TMPaKTHUKE B 3HAKOMBIX M HE3HAKOMBIX CUTYaIIHSIX.

2. OcHOBHBIMH (pOpMaM¥ MPOBEPKH 3HAHUNA W YMEHHUN y4aIIUXCs 1O
MaTeMaTHKe SBISIOTCS MUChMEHHAsi KOHTPOJIbHAas paboTa W YCTHBIN OMpoc.

[Tpu orieHKE MUCHMEHHBIX M YCTHBIX OTBETOB YUUTENh B TIEPBYIO OUEPEIb
YUUTHIBAET MMOKA3aHHbBIE yUAIIUMHCS 3HAHUS U yMeHHsI. OIIeHKa 3aBUCUT TaKXkKe
OT HAJIMYMS ¥ XapaKTepa MOrPelrHOCTeH, TOMYIIICHHBIX YIaliMUICS.

3. Cpean moOrpemrHocTe  BBIACHAIOTCS  OwubOKU U Hedouemsl.
Ioepewinocms cUnTaeTCSl OIIMOKOW, €CIIM OHA CBHJIETEIILCTBYET O TOM, UTO
YUYEHUK HE OBIAJe]l OCHOBHBIMH 3HAHUSIMH, YMEHUSMH, YKa3aHHBIMH B
porpamme.

K nedouemam OTHOCATCS TOTPELIHOCTH, CBUJETEIBCTBYIOUIHNE O
HEOCTaTOYHO MOJHOM WM HEJIOCTaTOYHO IPOYHOM YCBOEHHU OCHOBHBIX
3HaHUN U YMEHMH WM 00 OTCYTCTBUM 3HAHWM, HE CUMTAIOIIUXCS B IpOrpaMMme
OCHOBHBIMU. Henouetamu Taxke CUMTAIOTCS: MOTPEIIHOCTH, KOTOpbIE HE
IPUBEIN K UCKAXKEHHUIO CMBICIIA MTOJIyYEHHOT'O YYEHHUKOM 3a/1aHUs WK criocola
€r0 BBINIOJIHEHUS; HEaKKypaTHas 3al1Ch; HEOPEKHOE BHIIIOJTHEHHUE YepTexKa.

I'panuna Mexay omumOKaMu M HEJOYETaMM SBISIETCS B HEKOTOPOil
cTeneHn yciioBHOW. [Ipu ogHuX 00CTOSATENbCTBAaX AOMYIIEHHAs Yy4yalllUMHCA
HOrPELIHOCTh MOXKET PACCMAaTPUBATHCS YUUTENIEM KaK OLINOKa, B APYyroe BpeMs
U TP IPYTUX 00CTOSTENBCTBAX — KaK HEJ0YeT.

4. 3agaHus U1s1 yCTHOTO U MUCbMEHHOTO OMPOCa YYalIuXCcs COCTOAT U3
TEOPETUUECKUX BOIIPOCOB U 3aJau.

OTBeT Ha TEOPETUYECKHH BOMPOC CUMUTAETCS O€3yNMpEeyHbIM, €CIU IO
CBOEMY COJEP>KAaHUIO TOJHOCTBIO COOTBETCTBYET BOINPOCY, COJEPKUT BCE
HEOOXOJMMbIE TeopeTHUecKre (akThl s OOOCHOBAaHHBIE BBIBOABL, a €r0
U3JI0’KEHUE M MHUChbMEHHAsl 3allUCh MaTeMaTHMYECKHW I'PaMOTHBI U OTJIMYAIOTCS
MOCIIEI0BATENBHOCTHIO U aKKYPATHOCTBIO.

Pemenne 3amaum cumrtaercss Oe3ympeyHbIM, €CJIM MPaBUIBHO BbIOpaH
crnoco0  pemieHds, caMoO pEHIeHHE COMPOBOXKAACTCA  HEOOXOIUMBIMU
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O0OBSICHEHUSIMH, BEPHO BBINIOJIHEHBI HYXXHBIE BBIYUCICHUS U MpPeoOpa3oBaHusl,
MOJIyY€H BEPHBIN OTBET, MOCIEA0BATEIHLHO U aKKyPATHO 3alIMCAHO PEIICHUE.

5. OneHka OTBETa y4alllerocss Ipy YCTHOM WM MUCBMEHHOM OIpOCe
MIPOBOJIUTCS TIO MATUOATUILHOM CHCTEME, T. €. 32 OTBET BBICTABJISETCS OJIHA U3
orMeToK: 1 (m10x0), 2  (HEYJOBIETBOPUTEILHO), 3 (YIOBJIETBOPUTENIHHO), 4
(xopor1i0), 5 (OTJIMYHO).

6. Yyutenb MOXET MOBBICUTH OTMETKY 3a OPUTHMHAJIBHBIM OTBET Ha
BOIIPOC WJIM OPUTHMHAIBHOE pEIICHUE 3aJadyd, KOTOpPhIE CBUICTEILCTBYIOT O
BBICOKOM MAaTeMaTH4YE€CKOM Pa3BUTUHU y4alIeToCs; 3a pelieHue 060Jiee CI0XKHOMI
3a/1aud WM OTBET Ha 00Jiee CJIOKHBIA BOIPOC, MPEIJIOKEHHBIE YydaleMycs
JOTIOJTHUTEIIBHO TIOCJI€ BBITIOJIHCHUS UM 3aJaHUH.

Kpurepun ommbok

K rpyObIM OIIMOKAM OTHOCSTCS OIIMOKH, KOTOpbIE OOHApyKUBAIOT
HE3HaHUue yJarumucs GopmyJl, MPaBuil, OCHOBHBIX CBOMCTB, TEOPEM U HEYMEHUE
X TPUMEHSTH, HE3HAHWE TPUEMOB pEIIeHUS 3aJa4, PacCCMAaTPUBACMBIX B
y4eOHHMKAX, a TaK)Ke BBIYUCIUTEIbHBIC OIIMOKH, €CIIM OHM HE SBISIIOTCS
OITMCKOM;

K wHerpyObIM ommOKaM OTHOCSITCS: MOTEpsl KOPHS WJIA COXpPaHEHHE B
OTBETE€ TOCTOPOHHEIr0 KOpHS; OTOpachiBaHue 0e3 O0BSICHEHUH OJHOTO U3 HUX U
paBHO3HAYHBIE UM;

K HEJl0oueTaM OTHOCSTCS: HepalMOHAJIbHOE pEeIlIeHHUe, OIUCKH,
HEJ0CTATOYHOCTh MJIM OTCYTCTBUE MOSICHEHUI, 000CHOBAHUM B pEIICHUSIX

OreHKa yCTHBIX OTBETOB YYallIUXCS

OTBET OLICHUBACTCSI OMMEMKOU «J», €CIIN YUCHUK:

MIOJTHO PACKPBUI COJEpkKaHHEe MaTepuana B 00beMe, MpeayCMOTPEHHOM
IPOrpaMMON U yUeOHUKOM, HU3TIOKUIT MaTepral TPaMOTHBIM SI3BIKOM B
OTpENCICHHOW  JIOTUYECKOM  TMOCIEAOBATENBHOCTH, TOYHO  HCHOJIB3YS
MaTeMaTU4eCKyl0 TEPMHUHOJIOTMI0O W CHUMBOJIUKY; TIPABUJIBHO BBIITOJIHUII
PUCYHKH, YEpTEeXH, TpadUKd, COIMYyTCTBYIOUIME OTBETY; IIOKa3aJl yYMEHHE
WJUTIOCTPUPOBATh TEOPETUYECKUE TMOJOKEHUS KOHKPETHBIMH IPUMEpPAMH,
MIPUMEHSTh UX B HOBOW CHUTyallMd IPH BHIIOJTHEHUU MPAKTHUUYECKOTO 3aJaHUS;
MIPOJIEMOHCTPUPOBAJI YCBOCHUE PAHEE M3YUEHHBIX COIMYTCTBYIOIIMX BOIPOCOB,
c(hOpPMHPOBAHHOCTh U YCTOMYUBOCTH MCIIOIB3YEMBIX TIPH OTPAOOTKE YMEHHUH U
HABBIKOB; OTBEYAJ CaMOCTOSITENIPHO 0€3 HaBOJSAIIUX BOIPOCOB YUUTEIS.
Bo3M0kHBI 071HA - IB€ HETOUYHOCTH MPU OCBELIEHUH BTOPOCTENEHHBIX BOIIPOCOB
WJIU B BBIKJIAJIKaX, KOTOPHIE YUEHUK JIETKO MCIIPABUII 110 3aMEYAHUIO YUUTES.
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OTBeT OlLIEHUBAETCS OTMETKOU «4», €CJIU OH yJOBIIETBOPSET B OCHOBHOM
TpEOOBAaHUSAM  Ha OLIEHKY «5», HO MIPU ATOM HMMEET OJIMH U3 HEIOCTAaTKOB: B
W3JI0KEHUHU JTOMYIIEHBI HE0OobINe TPOOEIbl, HE UCKA3UBIITNE MATEMAaTUYECKOE
COJIep’)KaHME OTBETA; JONYyIICHbl OJUH — JBa HEAO0YeTa IPH OCBEIICHUU
OCHOBHOTO COJIepKaHUsI OTBETA, WCIPABJICHHBICE [0 3aMEUAHUIO YUUTEINS;
JOMyIIeHbl OmuOKa Wik ©Oojiee JIByX HEJOYETOB TMPU  OCBELICHUU
BTOPOCTETNIEHHBIX BOIMPOCOB WJIM B BBIKJIAJIKaX, JIETKO HCIPABICHHBIC IIO0
3aMEYaHUI0 YUUTEIIS.

Ormetrka «3» CTaBUTCA B CIEAYIONMIUX CIOydasX: HEMOJHO WIH
HEIOCJIeI0BaTeIbHO PACKPBITO COJEpKaHUE MaTepuana, HO MOKa3aHo oOlee
NMOHUMAHHUE BOMPOCA M TPOJEMOHCTPUPOBAHBI YMEHHUS, JIOCTATOYHBIC JIJIsI
JadbHEUIIEro  YCBOGHHSI  MPOTPAaMMHOTO  MaTepuasia  (OmpejesieHHBIC
«TpeOoBanusiMU K MaTeMaTHYECKOW TOJIOTOBKE YYaIllUXCA»); HUMETUCH
3aTpyAHEHUS WU IOMYIIECHBI OIITMOKU B ONIPE/IeJICHUN TTOHSATUH, UCTIOJIb30BAHUH
MaTEeMaTHYEeCKON TEPMHUHOJIOTHH, YePTEkKaxX, BhIKIAIKAX, UCIIPABIICHHbBIE TTOCIIE
HECKOJIbKUX HAaBOJAIIMX BOMPOCOB YUMTENS, YYCHHUK HE CIPaBWICS C
NPUMEHECHHEM TEOPUM B HOBOM CUTYallMM TPU BBITIOTHEHUU TMPAKTHYECKOTO
3aJlaHus, HO BBITIOJTHUII 3aJaHusl 0053aT€TIbHOTO YPOBHS CJIOKHOCTH IO JaHHOM
TeME; MPU 3HAHUM TEOPETHYECKOr0 MaTepHuasia BBIABICHA HEIOCTaTOYHAs
c(hOpMHPOBAHHOCTH OCHOBHBIX YMEHHUW U HABBIKOB.

OtmeTKa «2» CTaBUTCS B CIEIYIOUIUX CIIy4asX: HE PAaCKPHITO OCHOBHOE
coliepkaHre y4eOHOTO Marepuaia; oOHapy>KEHO He3HaHWE WIIM HETIOHUMAaHHE
YYCHUKOM OOJbIIeH Wi HauboJiee BaXKHOM YacTH Y4eOHOTro MaTepHala;
JOMyIIeHbl OMMOKKM B  OMNPEACIICHUHU TOHSATUH, TPU HUCIHOJIb30BAaHUU
MaTEMaTUYECKOM TEPMUHOJIOTHH, B PHUCYHKaX, 4YepTekax Wi Tpadukax, B
BBIKJIQ/IKaX, KOTOPbIE HE UCIPABIICHBI MTOCJIE HECKOJIBKUX HABOMSIIIUX BOIIPOCOB
YUUTETIS.

Oyenka nucomenHvlx pabom yyawuxca  OTMeTKa «5» CTaBUTCS, €CIH:
paboTa BBIMOIHEHA MOTHOCTHIO; B IOTUYECKUX PACCYKICHUSX U 00OCHOBAaHUU
pElIeHHs] HET MPOOENIoB U OMMOOK; B PEIICHUH HET MAaTEeMAaTHYECKUX OMIMOOK
(BO3MO’KHA OJIHA HETOYHOCTb, OINKCKA, HE SIBJIAIONIASICA CJIEACTBUEM HE3HAHUS
WM HEIOHUMAaHUs y4eOHOro Matepuasna).

OtMmeTKa «4» CTaBUTCS, SCIIH:

paboTa BBHITIOJHEHA TOJHOCTHIO, HO OOOCHOBAHUSI IIIArOB PEIICHUS
HEJIOCTaTOYHBI (eciu yMeHHWe OOOCHOBBIBATH PACCYXKICHUS HE SBISIOCH
CIEUUAIbHBIM OOBEKTOM IPOBEPKH); JOMYIEHA OJlHa OLIMOKa WU JBa-TPH
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HeJoYeTa B BBIKJIAJKAX, PUCYHKaxX, 4epTekax WU rpadukax (eciu 3TH BUIBI
paboThI HE SIBISUIUCH CIIEUATBHBIM O0OBEKTOM MTPOBEPKH ).

OtMmeTKa «3» CTaBUTCS, CCIIH:

JonmyuieHbl 0ojiee ogHOM OomMOKM uiau Oosee JBYX-TpeX HEIOYETOB B
BBIKJIaJIKaX, YepTekax WU rpadukax, HO yJalIuiics BIaJeeT 00sS3aTeIbHBIMU
YMEHUSMHU 110 IIPOBEPSEMOM TEME.

OTMeTKa «2)» CTaBUTCS, CCIIH:

JIOTYIIEHbl CYIIECTBEHHBIC OINMOKM, TOKa3aBIIMe, YTO YyYalluics He
BJIaJIeeT 00s3aTeIHbHBIMU YMEHHUSIMU TI0 JAaHHOW TeME B MOJIHOM Mepe.

Oyenxa mecmogulx pabom yuawuxcsi

OtmeTka «5» crtaBuUTCA, ecid: ydauiuiicss BbinmonHWI BepHo 90-100%
paboThI

OtmeTtka «4» cTaBUTCS, €ciau: ydamuica BepHO BbimonHui 70-89%
paboThI

Otmetka «3» cTaBUTCS, €CIM: ydamuics BepHO BbimosHUI 50-69%
paboThI

OtMeTKa «2» CTaBUTCS, €CIU: yJaiuiics BoIoaHWI MmeHee 50% paboThl

- HE YCBOWJI CYIIIECTBEHHYIO YacTh y4ueOHOro MaTepuana;

- JIOMyCKAeT 3HAYUTENIbHbIE OIIMOKU MpPU €ro H3JI0KEHUU CBOUMU
CJIOBaMU; - 3aTpyAHsETCS MOATBEPAUTb OTBET KOHKPETHBIMU IPUMEpPaMU;
cJ1a00 OTBEYaAET Ha JTOMOIHUTEIbHBIE BOIPOCHI.

Oyenka «2» cmagumcs, eciu y4awjuiics.

- IOYTH HE YCBOUJ Y4eOHBIM MaTepual;

- HE MOXET U3JI0KUTh €r0 CBOMMHU CJIOBAMHY;

- HE MOXET MOATBEPAUTH OTBET KOHKPETHBIMU ITPUMEpPaMU;

- HE OTBEYaeT Ha OOJBLIYI0 YacTh JONOJHUTEIbHBIX BOIPOCOB
YUUTEIS.

[IpumepHbIE HOPMBI OLICHOK BBIMOJTHEHHS YYaIUMHUCS TpapUuecKux
3aJJaHUll U MPaKTHUECKUX paboT Ommemka «5» cmasumcs, eciu y4aujuiics:

- TBOPYECKH IIAHUPYET BBIIOJIHEHUE PaOOTHI;

- CaMOCTOSITETIbHO M MOJIHOCTBIO MCIOJIB3YET 3HAHUS MPOTrPAMMHOI0
MaTepuaa;

- NPaBUIBHO U aKKYPAaTHO BBIMOJHSIET 3a/laHNUE;

- yMEET TMOJb30BaThCsl CHPABOYHOM JIUTEPATypOil, HarIsAHBIMU
nocoOusIMH, TPUOOPaMU U APYTUMU CPECTBAMH.

Ommemxka «4» cmasumcs, eciu y4auwuiics:

- MPABUJIBHO MJIAHUPYET BHITIOJHEHUE pabOTHI;
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- CaMOCTOSTEIIbHO MCIOIb3YET 3HAHUS MPOrPAaMMHOI0 MaTepHaa;

- B OCHOBHOM IPaBUJIbHO M AKKYPATHO BBIMIOJIHSET 3aJaHUE;

- YMEET IMOJIb30BATHCA CIPABOYHOM JIMTEPATYpPOM, HaIJIAIHBIMU
ocoOusIMH, IPUOOPAMU U APYTHUMH CPEJCTBAMMU.

Ommemxka «3» cmasumcs, eciu y4aujuucs.

- JIOMYCKAeT OMMOKY NP MJIaHUPOBAHUY BBIMIOTHEHUS paOOThI;

- HE MOXET CaMOCTOATEIBbHO HCIOJIb30BaTh 3HAYMUTEIBHYIO YacTb
3HAHUU IPOTrPaMMHOI0 MaTepraa;

- JIOIYCKAeT OMIMOKU ¥ HEAaKKypaTHO BBITIOIHSET 3aJJaHUE;

- 3aTPyNHSIETCSl  CaMOCTOATENBbHO  HCIIOJIb30BaTh  CIPABOYHYIO
JTUTEPaTypy, HAJIAIHbIE TOCOOUS, TPUOOPHI U IPYTUe CPEACTBA.

Ommemxka «2» cmagumcs, eciu y4aujulcs.

- HE MOJKET MPaBUWJIBHO CIJITAHUPOBATH BBIMOJHEHUE PAOOTHI;

- HE MOJKET MCIOJIb30BaTh 3HAHUS MPOTPAMMHOI0 MaTepHaa;

- JIOIyCKaeT rpyObie OIIMOKM U HEaKKypaTHO BBITIOJIHSET 3a/1aHHE;

- HE  MOXET  CaMOCTOATENBbHO  MCIOJb30BaTh  CIPABOYHYIO
JUTEPATypy, HATJIAIHbIE TOCOOUS, TPUOOPHI U IPyTUe CPEICTBA.

OneHuBaHue TECTa y4YalIuXcsl MPOU3BOJUTCS IO CIEIYIONIEH CUCTEME

«5» - mony4aroT yJaruecs, cripaBuBImecs ¢ padoroit 100 - 90 %j;

«4» - cTaBUTCS B TOM CJIy4ae, €CJIM BEpHbIE OTBETHI COCTaBIAOT 71 10 89
% OT 00111eT0 KOJIUYECTBA;

«3» - cootBeTcTBYeT pabote, coxepxamieit 50 — 70 % mnpaBUIBHBIX
OTBETOB.

«2» - coOoTBeTCTBYET pabore, coaepxamieit meHee 50 % mMpaBUIBHBIX
OTBETOB.
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJ1S1 YYEHUKA

1. Maremaruka. Anre6pa ¥ Havyajla MaTeMaTH4YeCKOro aHanusa, 11 kmacc/
Mep3nsk A.lI'., Homuposckuii J.A., Ilomonckuit B.b., Axup M.C.; mnog
penakuueit [logonsckoro B.E., O01iecTBO ¢ OrpaHUY€HHON OTBETCTBEHHOCTHIO
M3natensckuit  ueHtp «BEHTAHA-I'PA®»; AxkuuoHepHoe  0OIIECTBO
«M3parenscTBO «IIpocBenienue»

2. Marematuka: ajire0pa U Hayaja MaTeMaTUYECKOr0 aHaJIu3a, TeOMEeTpus,
11 kmacc/ Bepuep A.JL, Kapn A.Il., AkunonepHoe o6uiectBo «M3aaTenbeTBo
«IIpocBenieHue»

3. Marematuka: anrebpa U Havajla MaTEMaTUYECKOTO aHalin3a, TeOMETpusl,
11 xmacc/ Mopakosuu A.I'., CmupaoBa M.M., CemenoB I1.B., ObmectBo ¢
orpaHnyeHHoi oTBeTcTBeHHOCThIO « MOl MHEMO3NHA»

4. Marematuka: anrebpa ¥ Hadajla MaTEMaTHYECKOTO aHallu3a, TEOMETPHS.
Anrebpa u Hauajma matematuyeckoro ananmsa, 10-11 xkmaccel/ Anmumon 111.A.,
Komsarun HO.M., Tkauea M.B. wu gpyrue, AKIMOHEpHOE OOIIECTBO
«M3narensctBO «IIpocBemienne».

5. MaremaTuka: anrebpa U Hayajda MaTeMaTUYECKOTO aHajn3a, FEOMETPHSI.
AnreOpa u Hayana martemaTuueckoro ananusa, 11 kmacc/ Mypasun ['.K.,
Mypasuna O.B., OOGmiecTBO ¢ OrpaHUUYCHHOM OTBETCTBEHHOCTHIO «JIPODAY;
AxtumonepHoe ob6miectBo «M3narensctBo «IIpocBemienue.

6. MartemaTuka: anreOpa W Hayaja MaTeMaTHYEeCKOT0 aHajIn3a, TEOMETPHS.
AnreOpa u Havajia MaTeMaThyeckoro ananusa (B 2 gactax), 10-11 kmaccel/ YacThb
1: Mopakosuu A.I'., CemenoB I1.B.; Yacts 2: MopakoBuu A.I'. u apyrue; noa
penakmueit Mopakosuda A.I'., OGIIEeCTBO C OrpaHUYECHHON OTBETCTBEHHOCTHIO
«1OI] MHEMO3HMHAY.

7. MatemaTuka: anrebpa ¥ Hayaja MaTeMaTHYECKOTO aHaIM3a, T€OMETPHS.
Anrebpa u Hayaia martemaThueckoro aHamm3a (B 2 wactax), 11 xmacc/
Mopakosuu A.I'., CemenoB IL.B., Anekcannposa JI.A., Mapnaxaesa E.JI.,
AxmmonepHoe o6miectBo «M3narensctBo «IIpocsemienue.

8. MaremaTuka: anreOpa u Hadajga MaTEeMaTUYECKOTO aHajIn3a, TEOMETPHSI.
I'eometpusi, 10-11 xmacesl/ Atanacsu JI.C., bytry3zoB B.®., Kagomnes C.b. u
npyrue, AkuuonepHoe oduectBo «M3narensctBo «lIpocBemenuer.

METOANYECKHUE MATEPHUAJIbBI JISI YUUTEJIA
1. Marematuka. Anrebpa u Hadajga MaTeMaTHYeCcKOTo aHainm3a, 11 kmacc/
Mepsnsak A.l'., Homuposckuii J.A., Ilomonckuit B.b., SAxup M.C.; mnog
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penakuueit [logonsckoro B.E., O01iecTBO ¢ OrpaHUYE€HHON OTBETCTBEHHOCTHIO
M3natensckuit  uentp «BEHTAHA-I'PA®»; AxkuuoHepHoe 0OIIECTBO
«3narenscTBo «lIpocsemenuey.

2. Marematuka: anredpa u Hayajaa MaTEMaTHYECKOT 0 aHaJIu3a, TEOMETPHSL.
I'eomerpus, 11 xmacc/ CmupnoB B.A., CmupnoBa MN.M., OOGmectBOo C
OrpaHWYEHHON OTBETCTBEHHOCTHIO M3narenbckuii neHTp «BEHTAHA-I'PA®Dy;
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemnienue

IMUPPOBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCbI
CETU UHTEPHET
1. Poccuiickas snekTpoHHas mkosa https://resh.edu.ru/
2. MockoBcKast AJIeKTpoHHas mkosia hitps://www.mos.ru/city/projects/mesh/
3. Koncrpykrop pabounx nporpamm https://edsoo.ru/konstruktor-rabochih

programm/
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