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HOACHHUTEJIBHAA 3AIIMCKA

VY4eOHslif Kypc «Anredpa U Hayana MaTeMaTUYECKOTO aHau3a» SBISETCS
OJIHMM M3 HamOoJiee 3HAUMMBIX B MpOTrpaMMe CpeHEro ooiiero oOpa3oBaHus,
MOCKOJIBKY, C OHON CTOPOHBI, OH 00ECIIEYMBAET HHCTPYMEHTAIBbHYIO 0a3y IS
U3YYCeHUS BCEX €CTECTBEHHO-HAyYHBIX KYpCOB, a C JApPYyrod CTOPOHHI,
bopMHpYET JIOTHUEeCKOe U a0CTPAKTHOE MBIIUICHHE O0y4YaroIINXCsS Ha YPOBHE,
HEOOXOJIMMOM [IJIi OCBOEHUS HH(DOPMATUKH, OOIIECTBO3HAHUS, HWCTOPHH,
CIIOBECHOCTM U JPYTUX JUCHUIUIMH. B pamkax paHHoro ydeOHOro Kypca
oOyuJarolecs: OBJIAJEBAIOT YHUBEPCAJIBHBIM SI3bIKOM COBPEMEHHOW HayKH,
KOTOpas (popMyJIUpyeT CBOU JOCTHKEHUS B MaTeMaTH4ecKoil popme.

Y4eOHbIi Kypc anredpbl 1 Haual MAaTEMAaTUYECKOTO aHalln3a 3aKJIabIBacT
OCHOBY Ul YCIIEUIHOTO OBJIAJICHUS 3aKOHAMM (DU3UKH, XUMHH, OHOJIOTHH,
MOHUMAaHHUS OCHOBHBIX TEHJCHIIMA pa3BUTHUA SKOHOMHKH U OOIIECTBEHHOM
KU3HU, TIO3BOJISIET OPUEHTUPOBATHCS B  COBPEMEHHBIX LHUQPPOBBIX U
KOMIIBIOTEPHBIX TEXHOJOTHIX, YBEPEHHO HCIOJB30BaTh MX AJIs AaJbHEHIIEro
oOpa3oBaHHsd M B TIOBCEAHEBHOM KH3HU. B TO XKe BpeMs OBiaJeHUE
aOCTpaKTHBIMU UM  JIOTUYECKH CTPOTUMHU KOHCTPYKIMSIMHU  alureOpbl U
MaTEMaTUYECKOr0 aHalh3a pa3BUBAET YMEHHE HAXOJWTh 3aKOHOMEPHOCTH,
00OCHOBBIBaTh HCTUHHOCTD, JOKA3bIBATh YTBEPKIACHHS C MMOMOIIBI0 WHAYKIIMU
U paccyXlaTb JEAyKTUBHO, HCIOJb30BaTh OOOOLIEHHME M KOHKPETHU3AIMIO,
abCTparupoBaHWE€ M AaHAJIOTHIO, (OPMHUPYET KpPEAaTUBHOE U KPHUTHYECKOE
MBIIIJICHHE.

B xone u3ydenust yueOHOro kypca «Anredpa u Hadajla MaTEMaTHYECKOTO
aHaJIM3a» 00yYaroUuIMecs MOJIy4YaroT HOBBIA ONBIT pEUIEHUS MPUKIIAIHBIX 3a7a4,
CaMOCTOSITEJILHOTO ~ MOCTPOCHMSI ~ MAaTeMAaTHMYECKUX  MoOJeNed  peajbHBIX
CUTyalluil, UHTEPIIPETALNN TOJTYYCHHBIX PEUICHUM, 3HAKOMSTCS C NMpUMEPaMU
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMpPUPOJE, HAYKE U HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMAaTUYECKUMH OTKPBITHUSIMHU U UX aBTOpPaMH.

VYuebnblil Kypc 001a/1a€T 3HAYUTENbHBIM BOCIIUTATENIbHBIM MOTEHIIUAJIOM,
KOTOPBI peaqu3yeTcss Kak dYepe3 y4eOHbI MaTepual, CIOCOOCTBYIOIIMMA
(GbOpMHPOBAHKIO HAYYHOT'O MHUPOBO33PEHUS, TaK U 4yepe3 cnelupuky ydyeOHOU
NeSITeNIbHOCTH, TpeOyIolle MNpOAOKUTENbHON KOHUEHTPAallMd BHHUMAaHUA,
CaMOCTOSITEIbHOCTH, AaKKypPaTHOCTM W OTBETCTBEHHOCTH 3a MOJyYECHHBIN
pe3yJbTar.

B ocHoBe Mertonuku oOydeHusi anredpe M HadalaM MaTeMaTHYEeCKOTO
aHaJIN3a JISKUT AEeSATEIbHOCTHBIN NPUHIIUIT O0YYEHUS.

B crpykrype yueOHOro kypca «Auredpa W Hadaja MaTEMaTHYECKOTO
aHalln3a» BBIJEJIEHbl CIEAYIOLIUE COAEPKATEIbHO-METOIUYECKUE JIMHUU:
«Yucna wu  BeluucneHus», «PyHKuMM U rpabuku», «YpaBHEHUS U
HEpaBeHCTBa», «Havana MaTeMaTnyeckoro aHannsza, «MHOKECTBA U JIOTHKA.
Bce oOcHOBHbBIE COAEpXKATEIbHO-METOAMYECKUE JIMHUM HW3Yy4aloTcsd Ha
MPOTSKEHUU JBYX JIET OOY4YEHHUsI Ha YPOBHE CpeAHEro o01iero oOpa3oBaHus,
€CTECTBEHHO JOMOJHIA APYT APyra U MOCTENIEHHO HACHIIAsICh HOBBIMU TEMaMU
U paznenamu. JlaHHBIN yueOHBIM Kypce SBISIETCS MHTETPATUBHBIM, MOCKOJIBKY
oObeauHsieT B ce0e coAep:KaHWe HECKOJbKUX MaTeMaTUYEeCKUX JAMCLMILINH,
TakKMX Kak anreOpa, TpPUTOHOMETPHUsS, MAaTEMaTUYECKUM aHalu3, TEOopHs
MHOKECTB, MaTemaruueckas Jjoruka u gpyrue. [lo wmepe Toro Kkak
oOy4aromnyecs: OBIaJeBalOT BCE€ 0oJiee MHUPOKUM MATEMATUYECKUM aImapaToM,
y HUX TOCJIEIOBATEIBHO (POPMUPYETCS U COBEPIICHCTBYETCS] YMEHUE CTPOUTH
MaTeMaTHYeCKyl0 MOJENb peaJbHOM  CUTyallud, TMPUMEHSATh 3HAHUS,



NOJyYEHHBIE MPH M3YyYEHUH Y4eOHOTO Kypca, AJsl PELIECHUS CaMOCTOSITEIHLHO
chOpMyIMPOBAHHON MaTEMaTUYECKOM 3aJaud, a 3aTeéM HWHTEPIpPETUPOBATH
CBOM OTBET.

ConepxarenbHo-MeTOAMYECKass  JUHMS  «Uucna W BBIYMCICHUS»
3aBepiaeT (GOpMHPOBAHUE HABBIKOB HCIOIb30BAHUS JIEHCTBUTEIBHBIX YHUCEN,
KOTOpOe OBLIIO HaYaTO Ha YPOBHE OCHOBHOTO 00Iero odpa3zoBanus. Ha ypoBHe
cpenHero oduiero oopasoBaHusi 0co00e BHUMAHHE YJeiseTcss (pOpMUPOBAHUIO
HABBIKOB PAallMOHAIBHBIX BBIYMCIICHUM, BKIIOYAIONIMX B ce€0s HCIOJIb30BAHHE
pa3nuuHbBIX (OpM 3amHucH 4YHCIA, YMEHHE JeNaTh NPUKHUIAKY, BBIMOIHITDH
npUOIKEHHBIC BBIYUCIICHHUS, OIICHUBATH YHCJIOBBIE BBIpAKEHUS, paboTaTh C
MaTeMaTHYeCKUMU KOHCTAHTaMHU. 3HAKOMbIE OOYYaloIIMMCS MHOXECTBa
HATYPaJIbHBIX, IIETBIX, PAIIHOHATBHBIX U JIEHCTBUTEIBHBIX YHUCEN JOTOIHIIOTCS
MHOXECTBOM  KOMIUIEKCHBIX 4Hcell. B KaxaoM U3 3THX MHOXECTB
paccMaTpUBAIOTCS CBOMCTBEHHBIE €My CHEIH(PHUUECKHE 3aJadd U ONepaluu:
JIeIeHHEe Hallello, ONEPUPOBAHHE OCTAaTKAaMH Ha MHOXECTBE IIENBIX YHCET,
0CcOoOBIE€ CBOMCTBA pallMOHAIBHBIX U UPPALMOHATBHBIX YKCEN, apuPMETHIECKUE
olepalyy, a TaKKe U3BJICUCHHE KOPHS HATypalbHON CTEIEHM Ha MHOXKECTBE
KOMIUICKCHBIX 4YHcel. braromaps mocienoBaTelIbHOMY PpAacIIMPEHUI0 Kpyra
UCIIOJIb3YEMBIX UYHCENI U 3HAKOMCTBY C BO3MOXXHOCTSIMHU MX HMPUMEHEHUS IJis
pemieHusl pa3iauuHbIX 3anad  (GOpMHUPYETCS TMPEICTaBICHHE O eIUHCTBE
MaTEeMaTUKH KaKk HAayKd U €€ poJid B MOCTPOCHUHU MOJIENIEH peaJbHOTr0 MUpA,
HIMPOKO KCIOJIb3YIOTCS 000011IeHNE 1 KOHKPETU3ALIUA.

JIluaust «YpaBHEHUsI U HEPABEHCTBA» peal3yeTcsl Ha MPOTSHKEHUU BCETro
oOy4eHHs Ha YPOBHE CPEIIHEr0o OOIIero o0pa3oBaHUs, MOCKOJIBKY B KaXKJIOM
pazaene IIporpammbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIOUIMX 3aiadu. B
pe3ynpTaTe OOydYaromuecs OBJAJACBAIOT PA3MMYHBIMU METOJAMH PEIICHUS
pallMOHAIBHBIX, HUPPALUOHAIBHBIX, I[TOKA3aTeNIbHbIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUUYECKUX ypaBHEHUH, HEPABEHCTB W CHUCTEM, a TaKkXke 3ajad,
coJiepKammx napamerpsl. [lomydeHHble YMEHUs MIMPOKO HCTHOIB3YIOTCS TMPH
UCCIIEJOBaHUM  (QYHKUMH C TIOMOILIBIO  IPOU3BOJHOM, NpPHU  pEIIECHUU
NPUKIATHBIX 3a/ad W 3a/Jad Ha HaxXOXKICHHE HAHOOJBIIUX M HAUMEHBIINX
3HaYeHW QyHKuH. [{aHHas comepkaTeNbHAas JTUHUS BKIIOYAET B CeOsl TaKxKe
dbopMHpOBaHWE YMEHHI BBITIOJNHATH Pacu€Thl 1Mo GopMmyiam, mpeoOpa3zoBaHus
palMOHANBHBIX, HMPPANMOHAIBHBIX M TPUTOHOMETPUYECKHX BBIPDAKEHUH, a
TaK)Ke BBIPAKEHUI, COJEPKAIUX CTEICHH U JIorapudMbl. biarogaps u3y4eHuro
anreOpandyeckoro  Marepualia  NPOMCXOIUT  JalbHEWIee  Pa3BUTHE
QITOPUTMHUYECKOT0 U a0CTPAKTHOTO MBIIUICHUS 00y4aromuxcs, GOpMUPYIOTCS
HABBIKU JIEAYKTHUBHBIX PAaCCYXKIEHUH, pabOThl C CHUMBOJBHBIMU (OpMaMH,
NPEJICTaBICHUS 3aKOHOMEPHOCTEH H 3aBUCUMOCTEH B BHUIEC pPABEHCTB U
HepaBeHCTB. Anrebpa mnpeayiaraet 3(pQeKTUBHbIE UHCTPYMEHTHI JJIsl pelIeHUs
NPAaKTHYECKUX U €CTECTBEHHO-HAYUHBIX 3aJ1a4, HAIJISIIHO JEMOHCTPUPYET CBOU
BO3MOXKHOCTH KaK SI3bIKa HAyKH.

ConepxxarenbHo-MeTouueckass JUHUS «DyHKIMH U TpadUKI» TECHO
NEepEeIyIeTaeTCs C APYTMMU JIMHUSAMHU y4eOHOro Kypca, IMOCKOJIbKY B KaKOM-TO
CMBICHE 3aMaéT TMOCJIeNOBAaTeNbHOCTh HW3Yy4YeHHS MaTepuana. M3ydenue
CTENIEHHOM, TOKa3aTeNbHOM, JOrapupMUYECKOH ¢ TPUTOHOMETPUUECKHUX
GbyHKIUNA, UX CBOMCTB M TpadUKOB, WCIONB30BaHWE (YHKIUNA I PEIICHUs
3a7a4 U3 IpYruX y4eOHBIX MPEAMETOB U PeaTbHON KU3HU TECHO CBSA3AHO KakK C
MaTEeMaTUYECKUM aHAJIU30M, TaK U C pelIeHUEM ypaBHEHUI U HepaBeHCTB. [Ipu
3TOM OOJIbIIIOE BHUMAaHHME YJeNIsAeTcs (POPMHUPOBAHUIO YMEHHUS BBIpaXaTh
dbopMyaMu 3aBUCHMOCTH MEXIy Ppa3IUYHBIMU BEIHMYMHAMH, HCCIEIOBATh



MoJIy4eHHbIC (PYHKITUHU, CTPOUTH UX Tpaduku. MaTepuain 3Toi coaepkarenbHON
JVHUAW HAlEJEH Ha pa3BUTHE YMEHUW M HABBIKOB, MO3BOJIAIOUIMX BbIPAXKaTh
3aBUCUMOCTH MEXJy BEJIMYMHAMU B pa3IM4HOW (opMe: aHATUTUUYECKOU,
rpaguyeckoii U cloBecHOM. Ero wu3ydyeHue CrnocoOCTBYET pPa3BUTHIO
ANTOPUTMUYECKOTO MBITIUICHUS, CIIOCOOHOCTH K 000OIIEHUIO 1 KOHKPETH3aIIUH,
VICIIOJIb30BaHUIO AHAJIOTHH.

ConepxatenbHas auHua «Hauana mMaTeMaTuuecKoro aHajanu3a» MO3BOJISIET
CYLIECTBEHHO pAaCIIUPUTh KPyr KAaK MaTEMaTU4YECKUX, TaK W MPUKIAJTHBIX
3a/1a4, JOCTYHHBIX OOy4YarolMMCs, TaK KaK y HUX MOSBJISIETCS BO3MOXHOCTH
CTpOUTh TpaduKH CIOXKHBIX (YHKIMHI, oONpenensTh HX HauOOJbIINE U
HAWMEHBIIIME 3HAYEHUS, BRIUYMCIIATE TUIOMAAn (GUTYp U O0BEMBI TEJ, HAXOIUTh
CKOPOCTH U YCKOpEHHs IporieccoB. [[aHHas copeprkaresbHasi TUHUSI OTKPHIBAET
HOBBIE BO3MOYXHOCTHM TIOCTPOEHHSI MAaTEMaTHYECKHX MOJEIEN pealbHbIX
CUTyallui, MO3BOJISIET HAXOJUTh HAWIydlllee PEUICHHUE B MPUKIAIHBIX, B TOM
YyuCJ€ COIMAIbHO-DKOHOMHUYECKUX, 3aj]adax. 3HAaKOMCTBO C OCHOBaMH
MaTEMaTUYECKOr0  aHaju3a  CIOCOOCTBYET  Pa3BUTHIO  aOCTPAaKTHOTO,
(bOpMaTEHO-JIOTHYECKOTO W KPEaTUBHOTO MBINUICHUS, (POPMHUPOBAHUIO YMEHUN
pacro3HaBaTh MPOSIBJICHUS 3aKOHOB MAaTeMaTHKHM B HayKe, TEXHHKE W
uckycctBe. O0ydaromuecs: y3HatOT O BBIJAIONIUXCS Pe3yJIbTaTax, MOJy4YeHHbIX
B XO0JI€ Pa3BUTHS MATEMATHKU KaK HayKH, U 00 UX aBTOpax.

ConepxkaTenbHO-MeTOANYECKas JTUHUS « MHOKECTBA U JIOTUKA» BKIIFOYAET
B ce0sl PJIEMEHTHI TEOPUU MHOXKECTB U MATEMAaTHYECKOM JIOTUKHU. TeopeTuko-
MHOXECTBEHHBIE TPEJCTABICHUS MPOHU3BIBAIOT BECh KypC IIKOJbHOMU
MaTeMaTUKU W TpeaiaraloT HauOojee YHUBEPCAIbHBIN S3bIK, O0BEIUHSIONTUN
BCE pa3feibl MAaTEeMaTUKU U €€ MPUJIOKEHUH, OHHU CBSI3bIBAIOT pPa3HbIC
MaTeMaTU4YeCKUe MUCIUIUIMHBI U UX MPUIOXKEHUS B eauHoe 1enoe. [loatomy
BAXHO JIaTb  BO3MOXKHOCTh  oOydaromiemycsi MOHUMAThb  TEOPETHKO-
MHOECTBEHHBIN $I3bIK COBPEMEHHOM MAaTEMAaTHMKU W HMCIHOJIb30BAaTh €ro s
BBIpAQXKEHUS CBOUX MbICIeH. J[pyruM BaKHBIM MNPU3HAKOM MATEMaTHKH Kak
HAyKW CJENyeT TMpU3HATh CBOMCTBEHHYIO €M CTPOrocTh OOOCHOBaHUN W
Clie/IOBaHUE  OMpEACICHHBIM  MpaBWIaM  MOCTPOCHHUS  JIOKA3aTEIbCTB.
3HAaKOMCTBO C 3JIEMEHTAaMH MaTeMaTHYECKOW JIOTMKH CIIOCOOCTBYET Pa3BUTHIO
JIOTUYECKOTO MBIINUICHUSI O0YydYaloIMuXCs, TO3BOJISIET WM CTPOUTH CBOH
paccykJeHusT Ha OCHOBE JIOTMUECKUX TMpaBwi, (QOpMHUPYET HaBBIKU
KPUTHYECKOTO MBIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMAaTHYECKOIO aHaJIM3a»
MPUCYTCTBYIOT OCHOBBI MaTEMATHUYECKOTO MOJIETUPOBAHUSI, KOTOPbIE MPU3BAHBI
CHocoOCTBOBaTh (HOPMHUPOBAHUIO HABBIKOB TMOCTPOCHHS MOJIENE peaabHBIX
CUTYallMii, MCCIEOBAHUS STUX MOJIENIEH C TOMOINBIO afmapaTra aiareopbl u
MaTeMaTU4YEeCKOr0 aHajdu3a, UHTEPIPETAMU TOJYYEHHBIX Pe3yiabTaToB. Takue
3alaHUsl BIUIETEHBl B KaXIblil M3 pPa3[eioB IPOrPAMMBI, MOCKOJIBKY BECH
Marepual y4eOHOTO Kypca IIMPOKO MCHOJIBb3YETCS IJI PEIICHUS MPUKIATHBIX
3amad. Ilpu pelleHnM peanbHBIX MPAKTHYECKUX 3a7ad  O0O0ydaroluecs
pa3BUBAIOT  HAOMIOAATENILHOCTh, YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
a0bCTparupoBaThCs, UCMOIB30BaTh AHAJIOTHIO, 0000IIATh U KOHKPETU3UPOBATH
npobnemy. JlesTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIIAIHBIX
3aJ1a4 OpraHU3yeTCs B MPOIIECCe U3YUCHHS BCEX TEM yueOHOTo Kypca «Anredpa
Y Hayajga MaTeMaTHYE€CKOTO aHAJIN3a.

Ha usyuenue ydeOHOro kypca «Anrebpa u Hadajla MaTeMaTH4YE€CKOIO
aHanm3ay oTBoauTcs 272 vaca: B 10 kmacce — 136 vacoB (4 4aca B HEJENI0), B
11 xnacce — 136 gacoB (4 yaca B HEJICIIO).



COIAEPKAHUE OBYUEHUA
10 KVIACC

Yucaa v BIYMCICHUS

PannonansHbie yncna. OObIKHOBEHHBIE U JAECATUYHbBIE APOOU, MPOLICHTHI,
OeckoHeuHble nepuoanydeckue Apoou. [Ipumenenue npoOeit u MPOIEHTOB IS
penieHns NPUKIAAHBIX 3a4a4 U3 PA3JIMYHBIX OTpaciell 3HAHUW WU pealbHOU
AKU3HH.

HelictBuTenpHbple 4Kcia. PanuoHanbHblE W UPPALMOHAIBHBIE YHCIIA.
Apudmernueckre onepanud C  JEUCTBUTENbHBIMU 4YHuciIaMud. Moaynb
JNEUCTBUTEIBHOTO 4HClIa U ero cBoiictBa. [lpuOamkEHHBIE BBIYUCICHHUS,
IpaBuiia OKPYIJIEHUS, MPUKUAKA U OLICHKA PE3yJIbTaTa BIYMCICHUMN.

Crenenp ¢ uenbiM mnokaszatenemM. bunom Herlotona. Hcnons3oBanue
noaxonsmed ¢GopMbl  3aUCH  JIEUCTBUTENBHBIX 4YHCENl JJis  pelieHus
MPAKTUYECKUX 33/1a4 U MPEJCTABICHUS TaHHBIX.

ApudmMeTnueckuii KOpeHb HATypaJIbHOM CTENEHU U €ro CBOICTBA.

CreneHp C palMOHAJIbHBIM IOKAa3aTeleM U €€ CBOWCTBA, CTENEHb C
JEACTBUTEIBHBIM MTOKA3aTEIIEM.

Jlorapudm uncna. CpoiicTBa jorapudma. JleciTHUHBIE U HATypaJbHbIE
Jorapudmel.

CuHyC, KOCHHYC, TAHI'€HC, KOTAHT'€HC YHCJIOBOI0 apryMeHTa. ApKCHHYC,
apPKKOCHHYC M ApKTaHT'€HC YMCJIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxxnecTBa M TOXAECTBEHHbIE NPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCHIIBHBIE YpaBHEHUs U ypaBHEHHUs-ClIeACTBUA. HepaBeHCTBO,
pelLIEHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PELIEHUS LIENbIX U IPOOHO-PALIMOHATIBHBIX YPABHEHUHN
Y HEPABEHCTB. MHOTOYJIEHBI OT OJHOW MEPEMEHHOM. JleneHrne MHOrowieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema be3dy. MHorouwiensl ¢ LeIbIMU
kod(ppunmuentamu. Teopema Buera.

[TpeoOpa3zoBanus YHCIOBBIX BRIPAXKECHUI, COJIEPKAIINX CTETICHH U KOPHHU.

HNppanuoHanbHble  YpaBHEHUSI. OCHOBHBIE =~ METOJbl  pELICHUS
MppalMOHAIBHBIX YPABHEHUMU.

[lokazarenbHble ypaBHEHUSA. OCHOBHBIE METOBI PEIICHHS ITOKA3aTEIbHBIX
yYpaBHEHUH.

[IpeoOpa3zoBaHue BbIpaXXEHUI, COAEPKALIUX JIOTAPUPMBIL.

Jlorapudmuueckue  ypaBHeHus.  OCHOBHBIE  METOJbl  pEIICHUSA
J0rapu(pMUYECKUX YPABHEHH.

OcHOBHBIE TPUTOHOMETPHUUYECKHE (bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKECHUI. Pemenne TPUTOHOMETPUUYECKUX
YpaBHECHUM.

Pemrenne cucrem NMHEHHBIX ypaBHEHHW. MaTpuiua CHUCTEMBI JTUHEWHBIX
ypaBHeHH. OnpenenuTens MaTpUllbl 2X2, €ro reéoOMETPUYECKUH CMBICT U
CBOWCTBA, BBIYMCICHHE €ro 3HAYCHHUS, IPUMEHCHUE OIPEACIUTENs s
pELIECHUs] CUCTEMBI JIMHEHHBIX YpaBHEHUM. PelieHne NpuKIagHbIX 3a7ad C
IIOMOIIBKD CUCTEMBI JIMHEWHBIX ypaBHeHUU. lccimenoBanne mnOCTPOEHHOU
MOJIENIH C IOMOILBIO MAaTPHULL U ONIPEACIIUTEIIEH.

[TocTpoeHne MareMaTHYECKUX MOJAENEH PEalbHOM CUTyalu C MOMOILBIO
YPAaBHEHUW U HEPABEHCTB. | [puMeHeHNe ypaBHEHUN U HEPABEHCTB K PELICHUIO



MaTeMaTHYeCKUX 33/Jay M 33/a4 U3 Pa3IMYHbIX 00JIacTell HayKU U peabHOU
KU3HH.

DyHKIUM U rpaguKn

OyHkus, cnocoObl 3agaHus (QyHkuu. B3aumHo oOpaTHble (QyHKIUU.
Komnoszunust ¢yukiuit. ['papuk dyHkuu. DieMeHTapHbIe MpeoOpa3oBaHUs
rpauKoB QyHKIIHA.

OO0nacth omnpeseNieHUss W MHOXKECTBO 3HaueHUd (yHkuuu. Hynm
bysakun. [IpomexxyTku 3HAKONMOCTOSTHCTBA. UETHBIE M HEYCTHBIC (YHKITHH.
[lepnonnueckue  @yHkuuu.  [IpoMeXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
Maxkcumymbl 1 MUHUMYMBI (pyHKUKMU. HanGomnbiiee M HauMeHbIlIee 3HAYSHUS
(yHKUMU HA TPOMEKYTKE.

Jluneiinas, KBaJpaTH4HAsA U IPOOHO-THHEWHAsA QYHKIHMU. DIIEMEHTapHOE
UCCJIEJOBAaHHE U TIOCTPOEHHUE UX I'paUKOB.

CrerneHHast pyHKIIMS C HAaTypaJIbHBIM U 1IEJIbIM MOKa3aTeneMm. E€ cBoiicTBa
u rpadpuk. CpoiicTBa U rpauk KOpHS N-0il CTENEHU KakK (PyHKIMU 0OpaTHOM
CTEIEHU C HATypaJIbHbIM MTOKA3aTEIIEM.

[TokazarenbHast u jorapudmudeckas QyHKIIUU, UX CBOMCTBA U TpadUKH.
Hcnonb3oBanue rpadgukoB GyHKIMMA 7151 pelIeHUs YPABHEHU.

TpuroHoMmerpuueckass OKpPYX HOCTb, ONPEAECICHUE TPUTOHOMETPUUECKUX
(yHKUMNA YUCIOBOIO apryMEeHTa.

QOYyHKIMOHAJIBHBIE 3aBUCUMOCTH B PEAJbHBIX MPOLECCAX U SBICHUSX.
['pacduku peanbHBIX 3aBUCUMOCTEH.

Havana MaTeMaTH4€CKOro aHAJIM3a

[TociemoBaTEeILHOCTH, CHOCOOBI 3aJaHMsS IOCICAOBATEIILHOCTEH. MeTox
MaTEeMaTU4YECKON UHAYKIUH. MOHOTOHHBIE U OrpaHUYCHHBIE
1ocJIe0BaTENbHOCTH. VICTOpUS BOBHUKHOBEHUSI MATEMATHYECKOI0 aHAJIN3a KaK
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckass M TreoMeTpuyeckas mporpeccud. beckoHedHO
yObIBatouas reomerpudeckas nporpeccus. Cymma OeCKOHEYHO yObIBarOLIeH
reOMETPUYECKO nporpeccuu. JIMHEeWHbIH U AKCIOHEHUIUANbHBIN pocT. Yucno
e. @opMyia CIIOXKHBIX MPOLIEHTOB. Vcronp30BaHue MPOrpeccuu AJIs peIleHUs
peabHBIX 33]a4 PUKIIATHOrO XapakTepa.

HenpepbiBHbIe (QYHKUMH M UX CBOMCTBA. TOYKH pa3pbiBa. ACHMIITOTHI
rpa¢pukoB QyHkiuil. CBoiicTBa (PyHKIMH HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB I PELIEHUs HEpaBeHCTB. [IpuMeHeHue CBOWCTB HENPEPBIBHBIX
GbyHKUMNA 1S peleHus 3a1ay.

IlepBas w BTC()%)aH npou3BojHbie  (GyHKIuU.  OnpenencHue,

u

F€OMETPUYECKUI W3WYECKMHA  CMBICT  IPOU3BOAHOW. Y paBHEHHE
KacaTelbHOU K rpaduKy QyHKIHUU.
[Ipon3BoiHBIE  BIEMEHTAPHBIX yHKkui.  IIpousBogHas  cyMMBl,

MIPOU3BEICHUS, YACTHOTO U KOMIIO3ULINU (DYHKIIHUM.

MHoxkecTBa U JIOTHKA

MHOk€eCTBO, Onepauvy HaJ, MHOXXECTBAMHU W HMX CBOMCTBA. Jlnarpammsbl
Oitnepa—Benna. IIpuMeHeHHE TEOPETUKO-MHOXKECTBEHHOIO ammnapara s
ONMCAaHUSl PEAIbHBIX IIPOLECCOB U SIBJIICHUM, NPU PEIICHUU 3a1a4 U3 JPYTUX
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeOpeMa, CBOMCTBO MAaTEMAaTHIECKOTO 00BEKTa, CIICJCTBHIE,
JI0KA3aTeNbCTBO, PABHOCUJIBHBIE YPABHEHMUSL.

11 KIIACC



Yucjia 1 BBIYMCICHUSA

Harypanbuble u nensle uncia. [IpuMeHeHHe MPU3HAKOB AEIMMOCTH
HEIbIX YHCeN, HauOombImuil oomuit nenurens (namee — HOJl) u HanmeHsblee
obmee kpatHoe (nanee — HOK), octatkoB o moayito, anroputma EBkinnaa st
pelieHus 3a7a4 B IEIbIX YUCIaX.

KommnekcHble uucna. AnreOpanyeckas W TpUTOHOMETpudecKkas (HhopMbl
3alMMCH KOMIUIEKCHOTO 4ucia. ApudMeTUdecKre Onepanu ¢ KOMILIEKCHBIMU
yuciaamu. M3o00pakeHne KOMILIEKCHBIX YHMCET Ha KOOPAMHATHOM IIOCKOCTH.
Oopmysia MyaBpa. KopHu n-oll CTEleHM U3 KOMIUIEKCHOIO 4YHCIA.
[IpyumeHeHne  KOMIUIEKCHBIX  YHCEN  JUIsl  pemeHus  (PU3NYECKHX U
Tr€OMETPUYECKUX 3a/1au.

YpaBHeHUS U HEPABEHCTBA

Cuctema M COBOKYIMHOCTh YpaBHEHUW W HEPaBEHCTB. PaBHOCUIIbHBIC
CUCTEMBI U CUCTEMBI-CIIEJICTBHSI. PABHOCHIIbHBIE HEPABEHCTBA.

OT6op KOpHEW TPUTOHOMETPUYECKUX YPAaBHEHHH C  TOMOIIBIO

TPUTOHOMETPUYECKOU OKPY>KHOCTH. Pemenune TPUTOHOMETPUYECKUX
HEPABEHCTB.

OCHOBHBIE METOJbI PEIICHHUS TOKAa3aTeIbHBIX U JIOTAPU(PMUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PELIEHUS CUCTEM M COBOKYIHOCTEN PalMOHAJIBHBIX,
UPPAMOHATBHBIX, TTOKA3aTEIBHBIX U JOTAPU(PMUIECKUX YPABHCHHM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMH.

[IpumeHeHne ypaBHEHHM, CHCTEM W  HEPABEHCTB K PEUICHUIO
MaTEeMaTUYECKUX 3aJad M 3a7a4 W3 pa3IMYHBIX 00JacTEel HAyKW U peaibHOM
YKWU3HH, NHTEPIPETALMS IOJTYyUYEHHBIX PE3YIbTATOB.

DOyHKUMU U TpadpuKu

I'padux xommoszunmu QyHkiui. ['eomerpudeckue oOpasbl ypaBHEHUN U
HEPABEHCTB Ha KOOPAUHATHOM IMJIOCKOCTH.

Tpuronomerpruueckne QyHKIIUU, UX CBOWCTBA U IPAPUKH.

['paduueckure MeToapl penieHusl ypaBHEHU U HepaBeHCTB. ['paduueckue
METO/Ibl PELIECHU 3a/1a4 C TapaMETPaMHU.

Hcnonp3oBanue rpapukoB (GYHKIUN [UIsI UCCIENOBAaHUS MPOIIECCOB U
3aBUCUMOCTEM, KOTOpPbhI€ BOZHUKAIOT MPHU PEUICHUU 3aJlay U3 JIPYTUX y4eOHBIX
MPEIMETOB U PEAIbHOM KU3HHU.

Hayana MaTeMaTH4eCKOro aHaIM3a

[IpumeHeHne npou3BOIHON K UCCIEAOBAHUIO (YHKIIMA HA MOHOTOHHOCTh
U dSKcTpemMyMmbl. HaxoxaeHue HauOONbIIEr0 W HAUMEHBIIEro 3HAYEHUU
HENpepbIBHON (QYHKIIMN HAa OTPE3KE.

[IpuMeHeHne MPOU3BOAHON ISl HAXOXKACHUS HAWIYUYLIEro PEIICHUS B
NPUKIIAHBIX 3a/adax, Uil ONPEACIICHUS CKOPOCTH M YCKOPEHHS Ipolecca,
3aJIaHHOTO (HOPMYJIIOH MU TpaPUKOM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO TNepBoOOpa3HbIX. [lepBooOpa3Hbie
areMEeHTapHbIX PyHKIMi. [IpaBuiia HaxX0XaeHUs EPBOOOPA3HBIX.

WNHurerpan.  I'eomeTpuyeckuid  CMBICI ~ MHTErpana.  BprunciieHue
ornpenenéHHoro uurerpana mo ¢gopmyne Hotorona-Jlenouuna.

[Ipumenenue uHTErpaiga A HAXOXKICHUS IUIOMAAeH MIIOCKUX GUryp u
00BEMOB T€OMETPUUECKUX TEII.

[Tpumeps! pemennid quddepeHunanbHbIX ypaBHEHU. Maremaruueckoe
MOJICJIMPOBAaHUE PEATBHBIX IPOLECCOB € MOMOIIBI0 Au(epeHInanbHbIX
YPaBHEHUM.



INDTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJITEBPA U, HAYAJIA MATEMATHUYECKOI'O  AHAJIM3A»
(YI'JIYBJIEHHBIM VYPOBEHbB) HA VYPOBHE CPEJAHEI'O OBIIET'O
OBPA30OBAHNMA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpax1aHCKOTO BOCIIUTAHMS:

chOpMHUPOBAHHOCTh  TPAXIAAHCKOM  TO3UIMU  OOydYaromerocs  Kak
aKTUBHOI'O M OTBETCTBEHHOI'O YJIEHA POCCUICKOTO 00IIeCTBa, IPEICTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (DYHKIITMOHUPOBAHUS PA3TUIHBIX CTPYKTYD, SIBJICHUH,
NpoIeAyp TPaKIAHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHI M JIPyroe), yMEeHHue
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMH B COOTBETCTBHUHM C HX
(GYHKIUSIMUA 1 HA3HAYCHUEM;

2) NIaTPHOTHYECKOI0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTh POCCUNUCKON TPAKTAHCKON UIEHTUIHOCTH, YBAKCHUS
K MPOUUIOMY U HACTOSIIIEMY POCCUMCKON MaT€MaTUKH, LIECHHOCTHOE OTHOILICHHE
K JOCTHMKEHUSIM POCCUHWCKHX MATEMaTUKOB M POCCUUCKOW MaTeMaTUYECKOU
IIKOJIbI, HUCIOJB30BAHUE ATUX JOCTHXKEHUN B JAPYTrUX HaAyKax, TEXHOJOTHSIX,
chepax IKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHUE JTyXOBHBIX LEHHOCTEU POCCUICKOTO Hapo/a,
c(hOpMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS, HSTUYECKOTO TMOBEJCHUS,
CBA3aHHOIO C IMPAaKTUYECKUM [PUMEHEHUEM JOCTHKEHUW HAyKH U
JEATENIbHOCThI0  YYEHOr0, OCO3HAaHWE JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOMYMBOTO OYyAyIIEro;

4) 3cTeTHYeCKOro BOCIIMTAHUS:

3CTETHYECKOC OTHOLICHHE K MHpY, BKIIFOYAs 3CTCTHKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj;ad, pelIeHu, paccyXIeHuu,
BOCIIPUUMYHUBOCTh K MATEMAaTUYECKUM aCIeKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) pu3uYeCcKOro BOCIIUTAHMS:

c(hOPMUPOBAHHOCTb YMEHHUS TPUMEHSTh MAaTeMaTUYECKUE 3HaHUS B
WHTEpecax 370pOBOTO ® Oe3omacHOro oOpaza KU3HU, OTBETCTBEHHOE
OTHOILIGHHE K CBOEMY 3/I0POBBLIO (3JI0pOBOE MHUTAHUE, c6anchnpOBaHH51p“1
PEXKUM 3aHATUN U OTIbIXA, perylisgpHas (U3UvecKas akKTUBHOCTD), GU3HUECKOE
COBEPIICHCTBOBAHUE npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIHHOM
JEATEIbHOCTBIO;

6) Tpy10BOT0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYAOJIOOUs, HUHTEpeC K
pasnuuHbIM _ cepaM  TIPO(YECCHOHAIBHOM  [ESTENbHOCTH, — CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKECHHUSIMHU, YMEHHE COBEpIIAaTh OCO3HAHHBIM BHIOOD
Oymymieii mpodeccuu W peaan30BBIBaTh COOCTBEHHBIC JKW3HEHHBIC TUIAHBI,
FOTOBHOCTh U  CHOCOOHOCTH K  MaTreMaTHYeCKOMY oOOpa3oBaHUIO U
caM000pa30BaHUI0 Ha MPOTSHKEHUM BCEW JKU3HU, TOTOBHOCTh K AKTHUBHOMY
YYacTHUIO B PEIICHUH IPAKTUYECKUX 3a/1a4 MAaTEMAaTUYE€CKON HAIIPABICHHOCTH;

7) 3KOJIOTUYe€CKOTr0 BOCTIUTAHUS:

chOpMHUPOBAHHOCTh AIKOJOTHYECKON KYJIbTYpbl, TOHUMAaHHE BIUSHUSA
COLIMATIbHO-D)KOHOMUYECKUX  MPOLECCOB HAa COCTOSIHUE NPUPOJHONM U
COLIMAJILHOM CpEeNlbl, OCO3HAaHHWE TJIOOAIBHOTO XapakTepa HSKOJOTHUUECKHUX
npo0JieM, OpUeHTallUs Ha TPUMEHEHNE MaTEMAaTUUECKUX 3HAHUM 1JI pelieHus



3aja4 B 00J1aCTH OKpY>KaloIlel Cpe/ibl, INIaHUPOBAHKE MOCTYIKOB M OLIEHKH HX
BO3MO>KHBIX MTOCIEACTBUM ISl OKPY KAIOLIEH cpebl;

8) HeHHOCTH HAYYHOI'0 NMO3HAHMA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKHM UM  OOIIECTBEHHOW MpPaKTUKH, NOHUMaHUE
MaTeMaTHUYECKON HayKH Kak c@epbl YeIOBEUECKOH AESITEIbHOCTH, ITAloOB €€
pa3BUTHS M 3HAYUMOCTH JUIS Pa3BUTUS LHUBWIM3ALUHU, OBIAJECHUE S3BIKOM
MaTEeMaTUKH U MaTeMaTUYeCKOM KyJbTYypOM Kak CpPEACTBOM MO3HAHUSA MHPA,
TOTOBHOCTh OCYILECTBJIATh NMPOECKTHYIO U HMCCIEAOBATEIbCKYIO NEATEIbHOCTh
WHIUBUYAJIGHO U B TPYyIIIE.

METANPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHHUBepcaJbHbIE yuyeOHbIE

neicTreust ba3oBble JJornyeckue 1eMcTBUA:

BBISIBIISATh M XapaKTEPU30BaTh CYIIECTBCHHBIC IPU3HAKH MaTeMaTHYECKHX
OOBEKTOB, TIOHSATHUH, OTHOIICHUH MEXIy TOHITHIMHU, (HOPMYIHPOBATH
OTIpEICIICHHUSI HOHSTHH, yCTaHaBJIUBATh CYLLIECTBEHHbIM  TPHU3HAK
KIaccu(uKanuy, OCHOBaHUSA Mg OOOOIIeHWs] W CpaBHEHUS, KPHUTEPUU
MIPOBOJIUMOTO aHAJIN3a;

BOCTIpUHUMATh,  (OPMYJIHPOBaTh ¥  NPEeOOpPa3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIE U OTPUIATENIbHBIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBIIBJIATHP ~ MaTeMaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3M W
MPOTUBOPEYHs B (paKTax, JaHHbIX, HAOMFOACHUAX U YTBEPKACHUSAX, IPE/Iararh
KPUTEPHUH JIJIs1 BBISIBIICHUS 3aKOHOMEPHOCTEHN U TIPOTHUBOPEUHIA;

JIeNnaTh BBIBOJABI C HMCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JCIYKTHUBHBIX H
WHYKTUBHBIX YMO3aKIIFOUCHHUH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

IPOBOIUTH CaMOCTOSITEIILHO JI0Ka3aTeIhCTBA MaTEeMaTUYECKUX
yTBEpXKJIeHUN (MpsSIMbIE W OT MPOTHMBHOIO), BBICTPaMBaTh apryMEHTAlIHIO,
MPUBOJUTh TIPUMEPBl U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY)KJIEHUS U BBIBOJIBI;

BBIOMpATh CrMOCOO pereHnst y4eOHOW 3a1aud (CpaBHUBATH HECKOJIBKO
BApUAHTOB peEIIeHUs, BBHIOMpATh HauOoJiee TOAXONAIMUA C  YIETOM
CaMOCTOSTEITLHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble nccienoBarejbcKkyue JeCTBUA:

WCITIOJIB30BaTh BOMPOCHI KaK HCCIICOBATEIHCKANA WHCTPYMEHT TMO3HAHUA,
dbopMyIMpoBaTh  BOMPOCHI, (UKCHPYIOIIUE MPOTHBOPEUHE, np06neMy,
yCTaHaBJIMBATh UCKOMOE U JaHHOE, ()OPMHUPOBATH THIOTE3Y, apTyMEHTHPOBATH
CBOIO MO3UIIMIO0, MHEHHE;

MIPOBOTUTH CaMOCTOSTEIILHO CIUTAaHWUPOBAHHBIN OKCIICPUMEHT,
WCCJICIOBAHUE TI0 YCTAHOBJICHHWIO OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa,
SBJICHUS, TPOIECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXIy OOBEKTaMH,
SIBIICHUSIMH, TIPOIIECCaAMU;

CaMOCTOATENIHHO (POpMyIIHpOBaTH 000OIIEHNS U BBIBOJIBI 110 pe3yJIbTaTaM
MIPOBEICHHOTO HAOJIOJCHUS, WCCIICAOBAaHMS, OIICHUBATh JIOCTOBEPHOCTH
MOJTYYSHHBIX PE3yJIhbTaTOB, BEIBOJOB U 000OIIECHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE Ppa3BUTHE MPOIECCa, & TAKKE BBIJBUTaTh
MIPENOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undgopmanmueii:

BBISIBIIATh JeUIUTHl WHOOPMAITUH, JaHHBIX, HCOOXOIUMBIX NJIsi OTBETA
Ha BOTIIPOC U JJIS PEIICHHUS 3a/1a4H;



BBIOWpaTh  WMHGOPMAIMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAJIM3UPOBATh, CHUCTEMATU3UPOBATH M HHTEPIPETHPOBATH HH(MOpPMAIUIO
Pa3TUYHBIX BUIOB B (OPM IIPEICTABIICHNUS,

CTPYKTYpHpOBaTh UH(POPMAIIHIO, IPEACTABIATH €€ B pa3IUYHBIX (hopmax,
WTIOCTPUPOBATh TpadUyuecKy;

OLICHUBATH HaJIEKHOCTD uH(popMaIuu o CaMOCTOSITEIILHO
c(OpMYyITUPOBAHHBIM KPUTEPHSIM.

KoMmMmyHHMKaTHBHBIE YHHBepcaJlbHbIE yueOHbIC

nercTreusg O0menue:

BOCHIPUHUMATh M (OpMYyIHUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBHSIMH U LEJISIMU OOLIEHUS, ICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOK TOUKY
3pEHUS B YCTHBIX U IUCbMEHHBIX TEKCTAX, 1aBATh MOSICHEHMSI 110 XOAY PELICHUS
3aJ1a4i, KOMMEHTUPOBATH IMOJTYUYEHHBII pe3yJIbTaT;

B X0JI€ 00CY>KIEHMsI 331aBaTh BOIIPOCHI MO CYIIECTBY 00CYXAaeMOM TEMBI,
npoOiemMbl, pelaeMoil 3a7aud, BbICKA3bIBaTh HWJIEW, HAIICJICHHbIE HA IOUCK
pEILICHMS], COIIOCTABIATh CBOM CYXKIEHUS C CYXKICHUSMH JIPYTMX YYaCTHUKOB
auanora, 0OHapy>KMBaTh Pa3JInuUe U CXOJCTBO MO3UIIMMI, B KOPPEKTHOU (opMme
(opMyJIMpOBATh Pa3HOIIACHS, CBOM BO3PAKEHMUSI,;

NPEACTaBIATh  pe3yJbTaThl  pELIEHUs  3aJauyd,  OSKCIEPUMEHTA,
UCCJIEIOBAHUS, MPOEKTA, CAMOCTOATENbHO BbIOMpATh (POpMAT BBICTYIUIEHUS C
y4€TOM 3a/1a4 NPEe3eHTAlUU U 0COOEHHOCTEN ay IUTOPUHU.

PerynsiTuBHbIe yYHHBepcajbHbIe yueOHbIE

nercrBuss CaMoOpraHM3anus:

COCTaBJIATH IJIaH, AJITOPUTM PEUICHUs 3a7a4u, BEIOUPATh CIOCO0 peleHus
C Yy4y€TOM UMEIOUIMXCA PECYpCOB U  COOCTBEHHBIX  BO3MOXKHOCTEM,
apryMEHTUPOBATh M KOPPEKTUPOBATh BAPUAHTHI PEIICHHH C y4ETOM HOBOU
uH(pOpMaLUu.

CaMOKOHTPOJIb, IMOLMOHAJIBLHBIN HHTE/JICKT:

BIIAJICTh HABBIKAMU  TIO3HABATENBHOW peIeKCHMM KaKk — OCO3HaHHUsI
COBEPIIAEMBIX JEHCTBUA W MBICIUTEIBHBIX IPOLECCOB, HMX PE3YJbTATOB,
BJIAJETh CHOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJS Mpoliecca M pe3yJbTara
pellIeHrss MaTeMaTUYECKOH 3a1a4u;

NpeIBUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh NpPH PpPELIECHUU
3aJlayd, BHOCUTb KOPPEKTHBbl B JESITEIBHOCTh Ha OCHOBE HOBBIX
00CTOATENBbCTB, JAaHHBIX, HAWJEHHBIX OIIMOOK, BBISBICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yjbTaTa UEIM U YCJIOBHUSAM, OOBSICHITH
IOPUYMUHBl JIOCTHOKEHHUS WM HEIOCTH)KEHHUS pe3yJbTaTOB JEATEIbHOCTH,
HAXOJUTh OMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eSITEILHOCTD:

NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHAHOW U
WHIUBUIYAJIbHOM palOThl MpU pEUlIeHUWH YYeOHBIX 3a/ay, NPUHUMATh LEJb
COBMECTHOM JI€ATEIbHOCTH, MJAHUPOBATh OPTaHU3ALMI0 COBMECTHOM pPaOOTHI,
pacnpezessiTh BUIBl paboT, J0roBapuBaThCs, 00CYKAaTh MPOLECC U PE3yIIbTaT
paboThl, 00001IaATh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (opMax pa6OTLI (oOcyxieHus, 0OMEH MHEHHUIA,
«MO3rOBBIE IUTYPMBD» UM WHBIE), BBIIOJHATH CBOK 4YacTb paldOTBl U
KOOPAMHUPOBATh CBOM JEHCTBHUS C JAPYTMMHU 4YI€HAMHU KOMAaHJbI, OLICHUBATbH
KauecTBO  CBOEr0  BKJaJAa B  OOMMH  MOPOAYKT IO  KPHUTEPUSM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aHUMOJICHCTBHUS.



HNPEAMETHBIE PE3YJIBTATDBI

K konmy oOydenust B 10 kijacce 0oOyd4aronuiuiicss MOJYYHUT CICAYIOIINAE
MPEeIMETHBIE PE3YJIbTATHI MO OTJAEIBHBIM TEMaM pabouel MporpaMMbl y4eOHOTO
Kypca «AnreOpa U Hayajga MaTeMaTUYECKOr0 aHAIN3ay:

Yucji1a ¥ BBIYUCICHUSA:

CBOOOJTHO OTEpUPOBATh MOHSATHUSMHU: PAMOHATIHLHOE YHCIIO, OECKOHEYHAs
nepuoandecKkas ApoOb, MPOUEHTHI, HWPPALMOHAIBHOE YHUCIO, MHOXECTBA
pPalMOHAIBHBIX U JEUCTBUTENIBHBIX YUCEN, MOAYJIb AEUCTBUTEIIBHOTO YHCIIA;

NPUMEHATH JIPOOM M HPOLEHTHI JUISl PELICHHS NPUKIAJHBIX 33134 M3
PAa3IMYHBIX OTpaciiell 3HAHUM U PeaTbHOU KU3HU;

NPUMEHSITh  TPUOMIKEHHBIE  BBIYMCIICHHUS, TpaBWia  OKPYIJICHHUS,
MIPUKUJKY U OLIEHKY PE3yJIbTaTa BEIYMCICHUM;

CBOOOJTHO OTEpUPOBATh MOHSATHUEM: CTEIEHb C LEJIbIM IOKa3aTelieM,
UCIOJIb30BaTh MOJXOAIIYI0 (QOpMy 3amuCH JIEUCTBUTENbHBIX YHCEN MJif
pelIeHus MPaKTUYECKUX 3a7a4 U MPE/ICTaBICHUS JaHHBIX;

CBOOOJHO ~ ONEPUPOBAaTH  MOHATHEM:  ApU(PMETUYECKHA  KOPEHb
HaTypaJibHOU CTEICHU;

CBOOOJIHO  OMNEpPUPOBaTh TMOHSATHUEM: CTEMEHb C  pPalMOHAIBHBIM
MOKA3aTeJIEM;

CBOOOJTHO OTEPHUPOBATH TOHATHAMU: JIorapudm uucia, JACCATUYHBIC U
HaTypaJbHbIC JIOTApUDMBIL;

CBOOOJIHO ONEPUPOBATH MOHATUSIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC
YHCIIOBOTO apryMEHTA;

ONEPUPOBATH IOHATUSMHU: APKCHUHYC, AapPKKOCUHYC W apKTaHIE€HC
YUCJIOBOTO apryMEHTA.

YpaBHeHUS U HEPAaBEHCTBA:

CBOOOJIHO  ONEpUpOBaTh  TOHATHUAMH:  TOXKJIECTBO,  YpaBHEHHE,
HEPABEHCTBO,  PAaBHOCWIBHBIE  yPaBHEHUS U YPABHECHUS-CIICIICTBUS,
PaBHOCHWIIbHBIE HEPABEHCTBA;

NPUMEHSTh Pa3jinYHble METOJBl PEIICHUS PAMOHAIBHBIX W JIPOOHO-
pallMOHANBHBIX YPABHEHUM, NPUMEHSATH METOJ HWHTEPBAJIOB Ui PEIICHUS
HEPABEHCTB;

CBOOOJIHO OTNEPUPOBATh MOHATUSMH: MHOTOWIEH OT OJHOU MEPEMEHHOM,
MHOTOWICH C MeIbIMH Kod(UIMeHTaMu, KOPHH MHOTOYJICHA, MPUMEHSThH
JICICHUE MHOTIOWJIeHa Ha MHOTOWIECH C OCTaTKoM, TeopeMy be3dy u teopemy
Buera s peumienus 3anay;

CBOOOJTHO OMEPUPOBATH MOHATHUAMM: CHCTEMa JIMHEWHBIX YpaBHEHUH,
MAaTpHIA, OMNPEICIUTENh MATPULBl 2 X 2 M €ro TeOMETPUYECKHM CMBICII,
MCIIOJIb30BaTh CBOMCTBA ONMpENENUTENss 2 X 2 NI BBIYMCICHUS €r0 3HAYEHUS,
MPUMEHATh ONPEACTUTENN JJIsi PEUICHHUS CUCTEMBl JIMHEWHBIX YPaBHEHHU,
MOJICIUPOBATh PpPEAIbHBIE CUTyallUM C TIOMOIIBIO CHUCTEMbI JIMHEUHBIX
YPAaBHEHUM, MCCIEA0BATh IIOCTPOCHHBIE MOJEIM C IOMOIIBIO MaTpULl H
OnpeAeauTeNeH, HHTEPITPETUPOBATH MOJYYEHHBIN PE3yIbTaT;

MCIIOJIb30BaTh CBOMCTBA JEHUCTBUH C KOPHAMH Ui OPeoOpa3soBaHus
BBIPAKEHHI;

BBINIOJIHATh  NMPEO0OpPa30BAHMSI UYMCIOBBIX BBIPAKEHUN, COJEpKAIIUX
CTEIEHU C PAllMOHAIBHBIM ITOKA3aTeIEM;

HCIOJIb30BaTh CBOMCTBA aorapuMoB JUISL npeodpa3zoBaHus
JorapuMUYECKUX BBIPAKEHUN;



CBOOOJIHO ONEPUPOBATh MOHATHAMH: UPPALMOHAIBHBIC, TOKA3aTeIbHbIE U
jJorapuMUYECKUe ypaBHEHUS, HAXOAUTh HX PEIIEHUS C TOMOUIBIO
PaBHOCUJIBHBIX MEPEXO0B UM OCYIIECTBIISIS MPOBEPKY KOPHEIA;

IPUMEHSTD OCHOBHBIE  TPUTOHOMETPHUYECKHE dopmynbl s
npeo0pa3zoBaHus TPUTOHOMETPUUECKUX BhIPAXKECHHUI;

CBOOO/IHO OMEpUPOBATH MOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHUE,
OPUMEHATh HEOO0XOoAMMBbIE (OPMYJBl ISl PEIICHUS OCHOBHBIX THIIOB
TPUTOHOMETPHUYECKUX YPaBHEHHUI,

MOJICTIMPOBATh pEalbHBIE CHUTyallMH Ha S3bIKEe anreOphl, COCTaBISATh
BBIPQXXCHUSI, YpPaBHEHHs, HEpPAaBEHCTBA IO YCJIOBUIO 3aJayd, HCCIEIO0BAThH
MOCTPOCHHBIE MOJIETU C UCIIOJIb30BAHUEM amapara aireOph.

DYyHKUMH U TPAPUKH:

CBOOOJIHO OMEpPUPOBATH TMOHATHSIMH: (QYHKIHS, CIOCOOBI 3aJaHMUs
byHKIUMA, B3aUMHO OOpaTHbIE (YHKIUU, KOMITO3HWIMS (yHKIMH, Tpadux
(yHKUMHU, BBIOJIHATH 3JIEMEHTapHbIE TPeoOpa3zoBaHus rpa@uKoB (HyHKIIHIA;

CBOOOIHO OMEPUPOBATH MOHATHIMH: 00JIACTh OMPEIEICHUS U MHOXKECTBO
3HaYeHUH PyHKUINU, HYJIU QYHKIMH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMHU: YETHBIE U HEUYETHBIE (PYHKIUH,
nepuoanyeckre pyHKINUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCHMYMBI
U MUHUMYMBbI (DYHKIIMW, HAUOOJbIIIEE U HaMMEHbIIee 3HaYeHue (YyHKIUM Ha
POMEXKYTKE;

CBOOO/IHO ONEPUPOBATH MOHATHAMU: CTENEHHAsI QYHKIUS C HATypaIbHBIM
U 1IeJIbIM TTOKa3aTesieM, TpaduK CTENeHHON (PYHKIIMU ¢ HATYpaIbHBIM U LIEJIbIM
nokaszateseM, Tpaduk KOpHS N-Oi CTeNeHU Kak (yHKIUU OOpaTHOM CTEHEHH C
HaTYpaJIbHBIM ITOKa3aTeleM;

OTNIepUPOBATh MOHITUSAMHM: JIMHEHHAs, KBaJpaTHuHasi U JPOOHO-THHEWHAs
(GYHKIMM, BBINOJHATH 3JEMEHTAPHOE HCCIEAOBAaHWE U IOCTPOCHHE HX
rpaduKos;

CBOOO/IHO ONEpPHPOBATh MOHATUSAMU: MOKA3aTeIbHAsI U JoraprupMUIecKas
GbyHKIUH, UX CBOMCTBA M rpaduKH, UCIOJIb30BaTh UX TpadUKH IS pEHICHUS
YPAaBHEHU;

CBOOO/IHO OMEPUPOBATH MOHITUSAMH: TPUTOHOMETPUYECKAs] OKPY>KHOCTD,
orpesieJIeHue TPUTOHOMETPUUECKUX (PYHKIMM YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh Tpadukd (QYHKIUN JUIsI HMCCIENOBAaHUSA TMPOIECCOB U
3aBHCHMOCTEH MPU pelIeHUH 3a/1a4 U3 APYTUX YIeOHBIX MPEIMETOB U peaTbHON
’KU3HU, BBIPAXKATh (POpMyJIaMH 3aBUCHUMOCTH MEXKITy BETUUMHAMU;

Hauaja maTeMaTH4ecKOro aHajau3a:

CBOOOJTHO OMEPUPOBATH MOHATUAMU: apudmeTruecKkas U reomeTprudeckas
nporpeccusi, 0eCKOHEYHO yOBbIBAIOIIasi TEOMETPUIECKasi MPOTPECCHS, TUHEHHBIN
U OKCIHOHEHIMAIbHBIA PpOCT, (opmysia CIOXKHBIX MPOIEHTOB, HWMETh
IPEJCTaBICHUE O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUM [UIsl PEIICHUs pealibHbIX 3aJad MPHUKIAIHOTO
XapakTepa;

CBOOOJIHO OMEPHUPOBATh MOHITHSIMH: IOCIEJOBATEILHOCTh, CIOCOOBI
3aJlaHus MOCTIEI0BATEIHHOCTEH, MOHOTOHHBIE U OrpaHUYCHHBIC
MIOCTICIOBATEIPHOCTH, TOHUMATh OCHOBBI 3apOKJICHUS MaTeMaTHYECKOTO
aHaJiM3a KaK aHaju3a 0ECKOHEYHO MaJlblX;

CBOOOJTHO OIEpUPOBATh MOHSATUSMU: HENPEPHIBHbIE (YHKIMU, TOYKH
pa3psiBa rpaduka GyHKIUN, aCUMITOTHI Ipaduka GyHKINH;

CBOOO/IHO ONEpUPOBATh MOHITHEM: (DYHKIUS, HETIPEPbIBHAS HAa OTPE3KeE,
IPUMEHATH CBOICTBA HEMIPEPHIBHBIX (QYHKIIMH JIJIs pelIeHus 3a/1a4;



CBOOOJTHO OIEPUPOBATH MOHITHSAMU: TEpBas M BTOpas MPOU3BOJHBIC
byHKIMYU, KacaTtenbHas K rpaduky GyHKIIUY;

BBIYUCIISAITH ~ MPOU3BOAHBIE  CYMMBI, IPOM3BEACHUSA, YAaCTHOTO W
KOMIO3UIIUU JIBYX (DYHKIMI, 3HATh TPOU3BOJIHBIC AJIEMEHTAPHBIX (PyHKIIHIA;

WCIOJI30BATh TEOMETPUIECCKUN U (DU3UUECKUI CMBICIT TTPOU3BOTHON IS
pelIeHus 3a1ay.

MHo:xecTBa U JIOTHKA:

CBOOOJTHO  OMEpUpOBaTh IMOHSATUSMU: MHOXKECTBO, OINEpaluy  Ha
MHOKECTBAMU;

WCIIOJIb30BaTh TE€OPETHUKO-MHOKECTBEHHBIM —ammapar Uil OINHUCAHUA
peaNbHBIX MPOIECCOB U SBJICHUM, NMPHU PEIICHUH 3aJad U3 JIPYTuX y4eOHBIX
MPEIMETOB;

CBOOOJIHO ONEPUPOBATH MOHATHSIMHU: OINpEAeTIeHHE, TeOpeMa, ypaBHEeHUe-
CIIE/ICTBHE,  CBOMCTBO  MAaTEMaTU4YECKOro  00bEKTa,  JI0Ka3aTeNIbCTBO,
PAaBHOCUJIbHBIE YPABHEHHS U HEPABEHCTBA.

K konmy oOyuenust B 11 kjiacce 0oOydYaromuiicss MOJYYHUT CICAYIOIINAE
MPEeIMETHBIE PE3YJIbTATHI MO OTJAEIBHBIM TEMaM paboue MporpaMMbl y4eOHOTO
Kypca «AnreOpa U Hayajga MaTeMaTUYECKOr0 aHAIN3ay:

Yucji1a ¥ BBIYUCICHUSA:

CBOOOJTHO OIEpPUPOBATh MOHATHUSMHU: HATYpPaIbHOE M IIEJI0€ YHCIIO,
MHOECTBA HATypaJIbHBIX U LEJbIX YUCEN, UCIIOIb30BaTh MPU3HAKHU JEITUMOCTH
uensix uncen, HOJ[ m HOK HaTypaibHBIX uMceNl s pELICHHs 3aaad,
MPUMEHATH anroputm EBKina;

CBOOOJHO ONEPUpPOBATh MOHATHEM OCTaTKa MO MOJYJIO, 3alUChIBaTh
HaTypaJIbHbIE YKCJIA B PA3JIMYHBIX O3UIMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOJTHO OIEPUPOBATH MOHITHSAMHU: KOMIUIEKCHOE YUCIO M MHO>KECTBO
KOMILJIEKCHBIX YUCEN, MPEACTABIATh KOMIUIEKCHBIE YKCia B alireOpanyeckon u
TPUTOHOMETPUUECKOU (DOpME, BBITIOTHATH apU(PMETHUECKUE OTIePaAllUd C HUMHU
Y N300pakaTh Ha KOOPJAUHATHOM MIIOCKOCTH.

YpaBHeHUs U HEpPaBeHCTBA:

CBOOOJTHO OMEPUPOBATH MOHATUSMU: UPPAMOHATBHBIC, TTOKAa3aTEIbHBIC U
jJorapuMUYECKUe HEPaBEHCTBA, HAXOJUTh MX pEHIEHUS ¢ TMOMOIIBIO
PaBHOCUJIbHBIX MIEPEXO/IOB;

OCYIIECTBJISATh OTOOpP KOpHEW TpHU PEIICHUH TPUTOHOMETPUIECKOTO
YPaBHEHUS;

CBOOOJTHO OINEPUPOBATH TMOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
NPUMEHSITh HeoOXoauMmble (GOpPMYJbl  JJIsI  PELICHHUS] OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKHUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUM
Y HEPABECHCTB, PABHOCWIIBHBIE CHUCTEMBl U CHUCTEMBI-CIICICTBUS, HAXOIAUTh
pelIeHusT CHUCTEMBI M COBOKYITHOCTEH pallMOHAIBHBIX, HPPALMOHAIBHBIX,
MOKA3aTeNbHBIX U JOrapu(MUUYECKUX YPABHEHHUIN U HEPABEHCTB;

pemarb palrOHaJIbHBIE, UppALMOHAJIbHBIE, MOKa3aTeJbHBIE,
Jorapu@mMuyYeckue U TPUTOHOMETPUYECKUE YpaBHEHHS U HEPaBEHCTRBA,
coJieprKalllie MOTYJIM U apamMeTPhl;

MPUMEHSTH Ipaduueckue METOIbI JIs PEIICHHs] YPABHEHU U HEPABEHCTB,
a TaK)Ke 3a7a4 C MapaMeTPaAMU;

MOJICJIMPOBAaTh pEAJbHbIE CHTyallMd HA S3bIKE aureOpbl, COCTaBIATh
BBIPQKCHUS, YPABHCHUS, HEPABEHCTBA M MX CHUCTEMBI II0 YCIOBHUIO 3aayH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENIM C HCIOJIb30BAaHHUEM anmapara aiareOpsl,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTaT.



DOyHKUMH U TPaPuUKH:

CTpOUThH TpadUKN KOMITO3HUIIMH (DYHKIHI C TIOMOIIBIO 3JIEMEHTAPHOTO
WCCJIEIOBAHUS U CBOWCTB KOMIO3UIIUMHU ABYX (DYHKIIHIA;

CTPOHMTH  T€OMETPUYECKHEe 00passl ypaBHCHWil ¥ HEPaBCHCTB Ha
KOOPJIMHATHOM TIIOCKOCTH;

CBOOOJHO ONEPUPOBATh MOHATHSAMH: TpaQuKu TPUTOHOMETPHUUCCKHUX
byHKIIHH;

OPUMEHATh (PYHKIUU AJI1 MOJICJIUPOBAHUS U MCCIIEIOBAHUS PEATbHBIX
IIPOLIECCOB.

Havana MaTeMaTH4eCKOro aHau3a:

WCIIOJIb30BaTh ~ MPOM3BOAHYIO  JUJII  HWCCENOBaHWS  (PYHKIIMM  Ha
MOHOTOHHOCTB U 3KCTPEMYMBI;

HAXOJUTh HAaMOOJIbIIIEe U HAUMEHbIIEE 3HAYCHUST (PYHKIIMU HEMPEPHIBHOM
Ha OTPE3KE;

WCIIOJIb30BAaTh MPOU3BOJHYIO ISl HAXOXICHHS HAWIYYIIETO PEIICHUS B
MPUKIAJHBIX, B TOM 4YHUCIE COLMAJIbHO-3KOHOMHUYECKHX, 3ajadax, JJis
ONPEJIENICHUs] CKOPOCTU WU YCKOPEHHS Ipoliecca, 3aAaHHOro (opMysiaol Hiu
rpadukom;

CBOOOJIHO OIEpUPOBATh TOHATHUSIMHU: TEPBOOOpa3Hasi, OMNpPEACIEHHBIM
WHTETpaj, HaXOAUTh MEPBOOOPA3HBIC AJIEMEHTAPHBIX (PYHKIMN U BBIYUCIATH
uHTerpan no gpopmyie Herotona-JIeibununa;

HaXOJWTh IUIOMIAAM TUIOCKUX QUryp U O0OBEMBI T C IOMOIIBIO
WHTErpana;

VMETh MPEJICTABICHUE O MAaT€MaTUYECKOM MOJCIMPOBAHUM Ha MPUMEPE
cocTaBiieHUs U PepeHIINaIbHBIX YPaBHEHUI;

peliaTh NPUKIIAIHbIE 3aa4l, B TOM YUCJIE COIMAIbBHO-9KOHOMHYECKOTO U
(u3HUecKoro xapakrepa, CpeCTBaMU MaTEMaTUYECKOIO aHaAIU3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC

n/
n

No

HaumenoBanue
pa3aesioB u TeM
MPOrpamMmmbl

KoaunuyecTBO 4acoB

B
cero

KouTtpoJbHbie
padoThbI

IIpakTuyeckune
padoThbI

DJIeKTPOHHbIE
(uu¢possbie) oOpa3oBaTeIbHbIE

pecypcsbl

MHOKecTBO
JIEHCTBUTEIIHLHBIX UHCE]L.
MHOTO4JICHEI.

Parmonanbubie
ypaBHEHUS U
HepaBeHCTBa. CHUCTEMBI

JIMHENHBIX YPABHEHUU

24

OyHKIUYU U
rpaduku. CreneHHas
(GYHKIHS C TIeTTBIM
IOKa3aTelieM

12

Apudmernueckuit
KOpPEHb N-0 CTENEHHU.

HppanmonaibHbie

YpaBHEHUS

15

Iloka3arenbHas
¢ynkuus. [lokasaTenbHble
ypaBHEHUS

10

Oh

Jlorapupmuueckast
(hyHKIHSA.

Jlorapudmuueckue

ypaBHEHUS

18

Tpuronomerpuueckne

22




BBIPAXKCHUA U YPABHCHUS

IlocienoBaTeIbHOCTH U
MPOrpeccuun

10

HenpepbiBHBIE QYHKIIUH.

[IpousBoHas 20

[ToBTOpeHue, o6o0IIEeH e,
cucTeMaTu3alus 3HaHu’

OBILEE KOJIMYECTBO

YACOB 10 [IPO’PAMME 136




11 KVIACC

Ne
n/
n

HaumeHoBaHue pa3jie/ioB
U TeM MPOorpamMmMbl

KoanuyecTBO 4acoB

KouTtpoJbHbie

Bcero
padoThbI

IIpakTuyeckue
padoTsbI

JyekTpoHHble (U(poBbLIE)
o0pa3oBaTe/IbHbIE pecypchl

Uccnenoanmne GhyHKINM ¢
IIOMOLIBIO TTPOU3BOIHOM

22 1

IlepBooOpasnas u
HUHTErpai

12 1

I'paduxm
TPUTOHOMETPHUIECCKUX
(hyHKIIUH.
Tpuronomerpudeckue
HEpaBEHCTBA

14 1

WppannonaibHele,
[IOKa3aTeIbHbIE U
norapumugeckue
HEpaBEHCTBA

24 1

KoMmekcHbie uncia

10 1

HarypanbHble u 1einbie
yucia

10 1

Cucrembl palluOHAJIbHBIX,
HPpaLMOHAIBHBIX
II0Ka3aTCJIbHBIX U
JorapupMHUUECKUX
YpaBHEHUI

12 1




3aa4yy ¢ mapaMeTpaMu 16 1
[ToBTOpenue, o6o0mEeHNE, 16 5
CUCTeMAaTH3aIus 3HaHUHN
BIIEE KOJIMYECTBO
OBl 136 10

YACOB II10 ITPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
N KoaunvecTBo yacos JIEKTPOHH
°
Har ble nu¢posBbIe
Tema ypoka KoHTpoJsbH IIpakTHyeck
B a o0pa3oBare/bHbIE

n/ ble padoThI ue padoTbl

i cero U3y4eHMs pecypchbl

MHo)ecTBO, onepanuu
HaJa MHO>XXECTBaAMU U UX
CBOMCTBA

Juarpammel Diinepa-
Benna

IIpumenenue
TEOPETUKO-
MHO>KECTBEHHOTO aIrapara
JUIsl pelleHus 3a1a4

PanmonanbHble
ypciia. OOBIKHOBEHHEIS
U IeCATUYHBIE APOOH,
MPOLICHTHI, 0ECKOHEUHBIE
nepuoInYecKue 1podu

PammmonansHabIe
yuciaa. OOBIKHOBEHHBIC
U JICCATUYHBIC TPOOH,
MPOIEHTHI, 0ECKOHEYHBIE
NEePUOIUYECKHE TPOOH

[Tpumenenue apobeit u
IPOLICHTOB ISl PEIICHUS
MPUKJIAIHBIX 337034




[Ipumenenue apobeii u
IIPOLICHTOB ISl PEILECHUS
IIPUKJIAAHBIX 33124

JleficTBUTEbHBIC YHCTIA.
PanmonansHbie U
HMppanoHaIbHbIC YHCTIa

Apudmernueckue onepauu
C IeHCTBUTEIBEHBIMH
YHCIIAMH

10

Moaynb AEHCTBUTEIBHOTO
YHciIa U ero CBOMCTBa

11

[TpubnmxEHHBIE BHIYUCICHUS,
HpaBuiia OKPYIJICHU,
IIPUKUIKA U OLICHKA
pe3yJibTaTa BEIYMCIECHUN

12

OCHOBHBIE METO/IBI PEIICHUS
LENBIX U APOOHO-
palMoHaIbHBIX YPABHCHHUN U
HEPABECHCTB

13

OcCHOBHBIE METOJIBI PEIICHUS
IEIBIX U IPOOHO-
palMOHAIBHBIX YPAaBHEHUHN U
HCPABEHCTB

14

OCHOBHBIE METO/IbI PEIICHHUSI
HEeJIBIX U IPOOHO-
palroHATbHBIX YPABHEHUN U
HEPABEHCTB




15

MHuoro4ieHs! OT OIHOHI
nepeMeHHoi. Jlenenue
MHOTOYJIEHA Ha MHOTOUJIEH C
octaTtkoM. Teopema bezy

16

MHoro4eHs! ¢ LeIbIMU
k03 unmenramu. Teopema
Buera

17

Pemrenue cucreM JIMHEHHBIX
YPaBHEHUU

18

Pemenue cucreM TMHEHHBIX
YpaBHEHUI

19

Marpuna cucTeMbl JINHEWHBIX
ypaBHeHui. OnpenennTens
MaTpHIIbl 2X2, ero
T€OMETPUYECKUM CMBICIT U
CBOICTBA; BBIYMCIICHUE €TO
3HAYEHUS

20

Onpenenurens MaTpuLpl 2x2,
€ro reOMETPUYECKHUI CMBICT U
CBOMCTBA; BEIYHCIICHHE €T0
3HAYCHUS

21

[IpuMeHeHue onpenenurens
JUISL PEILICHUS] CUCTEMBI
JIMHEHHBIX YpaBHEHUN

22

Pemenne NMPpUKIAAHBIX 3a1a4
C IIOMOIIIBIO CUCTCMbI




JIMHEWHBIX YPaBHEHUU

23

Pemenne npukiagHbeIx 3aaa4
C IOMOIIBIO CUCTEMBI
JIMHEWHBIX YpaBHCHUHN

24

KonTponsHas padora:
"PanmonanbHble ypaBHEHUS U
HepaBeHCTBA. CUCTEMBI
JIMHEUHBIX ypaBHEHUN"

25

OyHKIUS, CTIOCOOBI 3aJaHHS
¢dbyukun. BzanmHao
oOpatHble (PYHKITHH.
Kommnosurus ¢pyHkuuit

26

I'paduk pynkuun.
DneMeHTapHbIe
npeoOpa3zoBanus rpad)KoB
GbyHKIHHA

27

O6nacthb ornpeesieHus u
MHOX€ECTBO 3HAYCHUN
¢bynkuuu. Hynu @ynkuuu.
[IpomexyTku 3HaK
IIOCTOSIHCTBA

28

YETHbIC U HEUETHBIC
¢ynkuuu. [lepuonuueckue
¢bynkiuu. [IpomexxyTku
MOHOTOHHOCTH (yHKIIUH

29

MakcuMyMbl 1 MUHUMYMBI
¢dbyukaun. Hanbonpiiee u




HauMEHbIIIEe 3HAYECHHE
(yHKIMY Ha IPOMEKYTKE

30

JIuneiinas, kBaapaTU4yHas U
IpoOHO-THHEHHas PyHKIUN

31

DneMeHTapHOoe
UCCJIEJOBAHUE U TOCTPOEHHE
rpaduKOB 3TUX QYHKIUHI

32

DJieMeHTapHOe
UCCIIEIOBAaHUE U TTOCTPOCHHE
rpaduKoB STUX QYHKIHIA

33

CreneHsp ¢ 1ETBIM
rokasarejeM. buaom
Hrrotona

34

CreneHsb ¢ 1EIbIM
nokazarejieM. bunom
Hrrorona

35

Crenennas GyHKIUS C
HATYpPaJbHBIM U LEJIBIM
nokasaresieM. E€ cBolicTBa u

rpaduk

36

KonTponsHas pabora:
"Crenennas ¢pynkuus. Eé
cBoiicTBa u rpauk”

37

Apudmernueckuii KOpeHb
HaTypaJIbHOM CTEIIEHU U €0
CBOMCTBA




38

Apudmernueckuii KOpeHb
HaTypaJIbHOM CTEIIEHU U €0
CBOMCTBA

39

[IpeoOpazoBaHus YUCIOBBIX
BBIPAXKEHUI, COEPKALUX
CTETEeHU U KOPHU

40

[IpeobpazoBanus YHCIOBBIX
BBIPKEHUH, COMEPKAITUX
CTCIICHU U KOpHU

41

[IpeoOpazoBaHMs YHCITOBBIX
BBIPAXKEHUI, COJEPHKAIUX
CTEIIEHU U KOPHU

42

HppannonanbHbie
ypaBHeHUsA. OCHOBHbIE
METO/IbI PEIICHUS
UppalMOHAIbHBIX YPaBHEHUM

43

Hppannonansubie
ypaBHeHUsA. OCHOBHbIE
METO/bI PEIICHUS
UPPALMOHATILHBIX YPABHEHUN

44

HppanmonansHbie
ypaBHeHUs1. OCHOBHBIE
METO/Ibl PEIICHUS
HWPPAIMOHATIBHBIX YPaBHCHUM

45

PaBHOCUIBHEIE nepexoanl B
PCIICHUM HPPAlOHAJIbHBIX




YpaBHEHUU

46

PaBHOCHIIbHBIE TTEpEXO/IbI B
peLIeHUU UPPALMOHATBHBIX
ypaBHEHUI

47

PaBHOCHIIBHBIE TIEPEXOIBI B
peLIeHUN NPPALMOHAIIBHBIX
YpaBHEHUU

48

PaBHOCMIIBHBIE IEPEXO/IBI B
pEeLIeHUU UPPALMOHATIBHBIX
YpaBHEHUU

49

CaoiicTBa U rpaguK KOpHs n-
Ol CTeTeHH KaK (PyHKLIUU
00paTHO CTETICHH C
HATypaJbHBIM ITOKa3aTelIeM

50

CoiicTBa u rpaduk KOpHS n-
Oli cTeneHu Kak (GpyHKIun
00paTHO CTETICHH C
HaTypaJbHBIM ITOKa3aTelleM

51

Kontponbnas pabota:
"CoiicTBa u rpadux
KOpPHSI N-O CTETEHH.
WppanmonanbHbie
ypaBHeHUs"

52

CreneHp ¢ pallMOHAIbHBIM
IOKa3aTelieM U €€ CBOMCTBaA

53

CremneHs ¢ parOHaJIbHBIM




IIOKa3aTeJIEM U €€ CBONMCTBA

54

CreneHb ¢ pallMOHAIbHBIM
IOKa3aTelieM U €€ CBOMCTBaA

55

[oxa3zatenbHast GpyHKIMS, €€
CBOMCTBa M rpaduk

56

Hcnonp3oBanue rpaduka
(GyHKIMU 715 peIIeHust
YpaBHEHUN

57

Hcnonp3oBanue rpaduka
(GYHKIMH U1 peleHns
YpaBHEHUU

58

IToxa3aTenbHble YPaBHCHUS.
OcHOBHBIE MCTOABI pCHICHUS
IMOKa3aTCIbHbIX ypaBHeHI/Iﬁ

59

[Toka3aTenbHbIE yPABHEHUS.
OCHOBHBIE MCTOABI pCIICHUS
II0Ka3aTeIbHbIX YpaBHEHUN

60

ITokasaTenbHbIE ypaBHEHUS.
OcHOBHBIE METOBI PEILICHUS
II0Ka3aTeJIbHbIX YPaBHEHUH

61

KonrponbHas pabora:
"TTokazarenpHast PYHKIIHSL.
IlokazarenbHble ypaBHEHU"

62

Jlorapudwm gucna. CBoiicTBa
norapudma

63

Jlorapugm uyucna. CoiicTa




norapudma

64

Jlorapudm yucna. CBoiicTBa
norapupma

65

JlecsiTHUHBIC U HATYPAIbHBIE
norapudmpl

66

JlecsiTHYHbBIE U HaTYpaJbHBIE
aorapumMbl

67

[IpeobpazoBanue
BBIPa)KEHUH, colepKamux
Jorapupmbl

68

[IpeobpazoBanme
BBIPAXKEHUI, COJIEPHKALIUX
aorapupmbl

69

[IpeobpazoBanue
BBIPAKEHUH, COJIEPKALLNX
norapudmsl

70

Jlorapudgmuueckast GpyHKIMs,
e€ cBoiicTBa U rpadux

71

Jlorapudmuueckas GyHKuus,
e€ cBoiicTBa u rpaduk

72

Hcnonp3oBanue rpaduka
(GYHKIMH U1 peleHns
YpaBHEHUU

73

Hcnonp3oBanue rpaduka
(GyHKIMU 715 pelIeHust
YpaBHEHUU




74

Jlorapudmuueckue
ypaBHeHUs1. OCHOBHBIE
METOJIbI PEIICHUS
JorapuGMUIECKIX
YpaBHEHUU

75

Jlorapudmuaeckre
ypaBHeHUs1. OCHOBHBIE
METO/IbI PEIICHUS
JorapupMUIEeCKIX
YPaBHEHUU

76

Jlorapugpmuueckue
ypaBHeHUsA. OCHOBHbIE
METO/bI PELICHUS
JorapuhMUIECKUX
YpaBHEHUN

77

PaBHOCHIBHEBIE epexoanl B
pelieHuu JIorapupMUIeCKIX
ypaBHEHUU

78

PaBHOCUIIBHBIE IEPEXOBI B
pelieHnH JorapuMUIECKuX
YPaBHEHUU

79

KonTponsHas padora:
"Jlorapudmuuaeckas
¢ynkuus. Jlorapupmudeckue
ypaBHeHHS"

80

CI/IHyc, KOCHHYC, TAHI'CHC U
KOTaHI'CHC YHMCJIO0BOI'O




aprymMeHTa

81

Cunyc, KOCHUHYC, TAHT€HC U
KOTaHI'€HC YHCIIOBOT'O
aprymeHra

82

ApKcuHyC, apKKOCUHYC U
apKTaHI'€HC YUCIIOBOTO
apryMeHTa

83

ApKCUHYC, apKKOCHHYC U
apKTaHT€HC YHUCIIOBOIO
apryMeHTa

84

Tpuronomerpuueckas
OKPY>KHOCTb, OIIPEJEIICHUE
TPUTOHOMETPHYECKUX
(YHKIMNA 4UCIOBOTO
apryMeHTa

85

Tpuronomerpuyeckas
OKpY’KHOCTb, OIIpE/ICIICHHE
TPUTOHOMETPUUYECKUX
(GYyHKIMH 4UCIOBOTO
apryMeHTa

86

OCHOBHEIE
TPUTOHOMETPHUUECKHE

(bopmyibl

87

OCHOBHBIE
TPUTOHOMETPHUUYECKHE

hopmybl




88

OCHOBHEIE
TPUTOHOMETPHUUECKHE

(bopmybI

89

OCHOBHEIE
TPUTOHOMETPUUECKHE

hopmybl

90

[IpeoGpazoBanue
TPUTOHOMETPUIECKIX
BBIPAKEHUI

91

[IpeobpazoBanme
TPUTOHOMETPUIECKUX
BBIPAKECHUN

92

[IpeobpazoBanue
TPUTOHOMETPUYECKUX
BBIPKCHUI

93

[IpeoGpazoBanue
TPUTOHOMETPUIECKIX
BBIPAKECHUN

94

Pemenune
TPUTOHOMETPUUYECKHX
YpaBHEHUU

95

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUI

96

Perenue
TPUTOHOMETPUYECKUX




YpaBHEHUU

Pemenune
97 TPUTOHOMETPUUECKUX
ypaBHEHUI

Pemenne
98 TPUTOHOMETPUUECKHUX
YpaBHEHUU

Pemenne
99 TPUTOHOMETPUUECKHUX
YpaBHEHUU

Pemenne
100 | TPUrOHOMETPHUYECKUX
ypaBHEHUI

KonrponbHas pabora:
"TpUroHOMETpUYECKHE
101 BBIPAKECHUS U
TPUTOHOMETPUYECKHE
ypaBHeHUS"

ITocnenoBaTeILHOCTH,
CII0CcOOBI 3aJaHUS

102 MOCJIe0OBAaTEILHOCTEH.
MeTtox MaTeMaTHIECKO
WHAYKIHH

103 MoOHOTOHHBIE K
OTrpaHUYEHHBIC
MOCJIE0BATEIHLHOCTH.
Hcropus ananmsa




OECKOHEUYHO MAJIbIX

104

Apudmernueckas
IIpOrpeccus

105

I'eomerprueckas mporpeccust

106

beckoneuno yObIBarommas
reoMeTpHUYecKas MPorpeccus

107

Cymma 6ecKOHEYHO
yOBIBAIOIIECH T€OMETPUIECCKOM
pOrpeccuu

108

JIunenHbI 1
AKCIIOHEHIIMAIbHBIN POCT.
Yucno e. PopMyna CIOKHBIX
MIPOLIEHTOB

109

JlunennbIi n
SKCIIOHEHLIMAJIbHBIN POCT.
Yucno e. DopMya CIOKHBIX
MIPOLIEHTOB

110

Hcnonws3oBanue nporpeccuu
JUISL PEIlieHUs] peaJbHbIX
3a/1a4 PUKJIIAJHOTO
Xapakrepa

111

Kontponbnas pabota:
"I[TocnenoBaTenbHOCTH U
nporpeccun”

112

HenpepoiBHble GyHKIIUN U UX
CBOMCTBA




113

Touka pa3pbiBa. ACUMITOTHI
rpaduxoB pyHKUINH

114

CsoiicTBa GyHKIMI
HENPEPBIBHBIX HA OTPE3KE

115

CoiicTBa GpyHKIMH
HETIPEPHIBHBIX Ha OTPE3Ke

116

Metoa uHTEpBaAJIOB 1JIA
pCH_IeHI/ISI HepaBeHCTB

117

Mertox UHTEPBAIOB IS
pellIeHUs] HEPABEHCTB

118

Metoa HHTEPBAJIOB IS
pelieHus HepaBEHCTB

119

[IpuMeHeHnEe CBOWCTB
HeNpepbIBHbIX QYHKIMHA 115
pemenus 3ana4y

120

[IpuMeHeHHE CBOWCTB
HEMPEPBIBHBIX PYHKIMH IS
peleHus 3ana4y

121

[IepBas u BTOpas
POHU3BOJIHBIC (PYHKIIUU

122

Omnpenenenue,
reOMETPUUYECKUN CMBICIT
MTPOU3BOJHOMN

123

Omnpenenenue, Gu3ndecKuii
CMBICJI TPOU3BOTHOM

124

YpaBHEHHE KacaTeIbHOU K




rpaduxy QyHKIHH

YpaBHeHHE KacaTeIbHOU K

125 rpaduky GyHKIUU

126 [Ipou3BoiHBIE HIIEMEHTAPHBIX
byHKINN

127 IIpon3BosHBIE 37I€MEHTAPHBIX
GbyHKIHHA

[IpousBoaHas CymMBl,
128 IIPOU3BEIEHUS, YACTHOTO U
KOMIO3UINH PYHKIMHA

[TpousBogHAs CYMMBI,
129 MPOU3BEEHNS, YACTHOTO U
KOMIO3UINH (PYHKIIHIA

[IpousBoaHast cymMBlI,
130 | mnpousBeneHHUs], HACTHOTO U
KOMITO3HITNH (QyHKITANA

Konrponbnas pabora:

131 "[IponsBonHas"

[ToBTOpenue, o6obIIeHNE,
132 cucTeMaTu3alus 3HaHuH:
"VpaBHeHnus"

[ToBTOpeHnue, 06001IeHNE,
133 CUCTEMATH3AIIAA SHAHUM:
"OyHKUn"

Htorosas KOHTPOJIbHasA

134 pabora




Hrorosast KOHTpoONIbHAS

135 1 1
pabora

136 [ToBTOpeHme, 0600IIEHNE, !
cucTeMaTu3alus 3HaHu!

OBILEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

136

10




11 KVIACC

Ne
n/
n

Tema ypoka

KoaunuyecTBO 4acoB

KonTtpouabsHubie

Bcero
padoThbI

IIpakTHyeckue
padoThbI

JlaTta
U3yYeHUs

JJIEKTPOHHBIE
nuppoBbIe
o0pa3oBare/ibHbIE

pecypcebl

[IpumeneHre TPOU3BOTHOM
K UCCIIeIOBaHUIO (PYHKITHI
Ha MOHOTOHHOCTH U
3KCTPEMYMBI

[IpuMeHeHne npon3BoIHON
K UCCIIEIOBAaHUIO (DYHKITHIA
Ha MOHOTOHHOCTb U
AKCTPEMYMBI

IIpuMeHeHne pou3BOIHON
K UCCIIEIOBAaHUIO (DyHKIMIA
Ha MOHOTOHHOCTb U
KCTPEMYMBI

IIpruMmeneHne npon3BOHON
K HCCIIeIOBaHUIO (DYHKITHI
Ha MOHOTOHHOCTb U
JKCTPEMYMBI

[IpumeHeHne nporu3BOIHON
K UCCJICIOBAaHUIO (DYHKITHIA
Ha MOHOTOHHOCTb U
OKCTPEMYMBI

[IprMmeHeHnre npou3BOIHON




K UCCIIeIOBaHUIO QYHKIUI
Ha MOHOTOHHOCTbH U
HKCTPEMYMBI

Haxoxnerne HanOoJIbIIErO
1 HAUMMCHBIICTO 3HAUYCHUS
HENPEePBIBHON (QYHKITUH HA
OTpe3Ke

Haxoxnenue HanOOJIbIIIETO
Y HAaUMEHBILIETO 3HAUYEHUS
HEeNpepbhIBHON (QYHKIUH HA
OTpe3Ke

Haxoxaenue HanOombIIero
¥ HAUMEHBIIIETO 3HAYCHHS
HeNpEepbIBHON (PYHKIIUH Ha
OTpe3Ke

10

Haxoxnerne HanOoJIbIIEro
1 HAMMCHBIICTO 3HAUYCHUS
HENPEPBIBHON (QYHKITUH HA
OTpe3Ke

11

Haxoxnenne HanOOJIBIIIETO
Y HAaUMEHBIIIETO 3HAYEHUS
HEeNpepbIBHON (QYHKINH HA
OTpe3Ke

12

Haxoxxaenre HanOOJIBIIETO
Y HaMMEHBIIIEr0 3HAYEHHS
HETNPEPBIBHON (YHKIUH HA
OTpe3Ke




13

IIpruMmeneHne npon3BOAHON
JUISL HAXOXKIACHUS
HaWJIy4llIero pelieHus B
IIPUKJIAJHBIX 3a7a4ax

14

[IprumeHeHre nporu3BOIHON
JUTST HAXOXKACHUS
HAWIYYILEero peuieHus B
IMMPUKIAAHBIX 3aga4dax

15

[IpuMeHeHne npon3BoOIHON
JUIsL OTIPEJICJIEHUS] CKOPOCTH
U YCKOpEHHMSI TIpoIiecca,
3aJaHHOTO (POPMYJIOH WK
rpaduxom

16

[IpuMeHeHne npon3BOIHON
JUIs OTIpEJIEJIEHUS] CKOPOCTH
U YCKOpEHHMs IIpolecca,
3aJaHHOTO (POPMYJIOH WK
rpadukom

17

Kommo3zwurus ¢pyHKIui

18

Kommnozumus pyHkumi

19

Kommo3zwurus ¢pyHKIui

20

['eomeTpuueckue o0pasbl
yYpaBHEHUH Ha
KOOPAMHATHOM IJIOCKOCTH

21

['eomeTpuyeckue 0Opassl
ypaBHEHUN Ha




KOOpHHH&THOfI IIIIOCKOCTHU

22

KonTponbhas pabota:
"UccnenoBanue GyHKIHNA C
MTOMONIBIO TPOU3BOTHOM"

23

[lepBooOpa3Hasi, OCHOBHOE
CBOMCTBO NIEPBOOOPA3HBIX

24

[TepBooOpa3HbIe
3IIEMEHTAPHBIX (QYHKIUH.
[paBuia HaXOKACHUS
epBOOOPA3HBIX

25

[lepBooOpazHbIe
AIIEMEHTAPHBIX (PYHKIIHUHA.
[IpaBuia HaXOXKICHUS
NEPBOOOPA3HBIX

26

Hurerpain.
['eomeTpuyeckuii CMbICT
MHTErpasia

27

Brruncnenue
ONpeIeIEHHOTO UHTErpaja
no popmyne HproToHa-
JleitOHMIIA

28

Brrancnenne
onpeAenéHHOr0 UHTErpaia
o ¢popmyne HproroHa-
JleitOHuIa

29

[IpuMeHeHue uHTErpana




JUIsL HAXOXKACHUS
IUIOIIa/Ied TUIOCKUX PUTyp

30

[IpumeHeHne nHTErpaia
JUTSL HAXOKIEHUSI 00BEMOB
FCOMETPHUYCCKUX TEJ

31

[Ipumeps! perieHuit
nuddepeHIMaTbHBIX
ypaBHEHUI

32

[Ipumepsl penieHuit
i depeHraTbHbIX
YPaBHEHUU

33

MaremaTtuueckoe
MOJICTTMPOBAHUE PEATbHBIX
MPOLIECCOB C TOMOUIBIO
QG hepeHITIaTBEHBIX
ypaBHEHUI

34

KonrtponbHas pabora:
"[TepBooOpazHas u
uHTerpan”

35

Tpuronomerpuueckue
(GYHKIMM, UX CBOWCTBA U
rpaduku

36

Tpuronomerpuyeckue
(GyHKLNH, X CBOICTBA U
rpaduku

37

Tpuronomerpuyeckue




(GyHKLUU, UX CBOICTBA U
rpaduku

38

Tpuronomerpuueckne
($yHKLINH, UX CBOICTBA U
rpaduku

39

Tpuronomerpuyeckue
(GyHKLUH, UX CBOICTBA U
rpaduku

40

Ot60p KOpHEH
TPUTOHOMETPUUIECKUX
YPaBHEHMH C IOMOIIBIO
TPUTOHOMETPUYECKON
OKPY>XHOCTHU

41

OTt60p KOpHEN
TPUTOHOMETPUUYECKUX
YPaBHEHMH C IOMOLIbIO
TPUTOHOMETPUYECKON
OKPYKHOCTH

42

OTt60p KOpHEN
TPUTOHOMETPUUYECKUX
YpPaBHEHUH C MOMOIIBIO
TPUTOHOMETPUUECKOU
OKPY’KHOCTHU

43

OT16op KOpHEi
TPUTOHOMETPUUECKHUX
YPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUECKON




OKpYKHOCTHU

44

Perenue
TPUTOHOMETPUYECKUX
HEPaBEHCTB

45

Permenne
TPUTOHOMETPUUYECKUX
HEPaBEHCTB

46

Pemenune
TPUTOHOMETPUUECKHUX
HEPaBEHCTB

47

Perenune
TPUTOHOMETPUYECKUX
HEPaBEHCTB

48

KonrponsHas padora:
"I"'paduku
TPUTOHOMETPUUYECKUX
(bYHKITHIH.
Tpuronomerpudeckue
HepaBeHCTBA"

49

OCHOBHBIE MCTOBI

PCIICHHUA IMOKAa3aTCIbHBIX

HCPABCHCTB

50

OCHOBHBIE METOLI

PELICHUA ITOKAa3aTCIIbHBIX

HEPaBEHCTB

51

OCHOBHBIE MCTOJbI




pELIEHUs TTOKa3aTEIbHbIX
HEPaBEHCTB

52

OCHOBHEBIE METOIBI
peuIeHus MoKa3aTeIbHbIX
HEPABCHCTB

53

OCHOBHBIE METOIBI
peLICHHS
JorapupMUUECKUX
HEPaBEHCTB

54

OcHOBHBIE METOBI
pelieHus
Jorapu(GMUUECKIX
HEPaBEHCTB

55

OCHOBHEBIE METOIBI
perieHus
JorapupMUIEeCKUX
HEPABEHCTB

56

OCHOBHBIE METOIBI
pelieHus
JorapupMUUECKUX
HEPaBEHCTB

57

OCHOBHBIE METOIEI
pEIICHUS NPPAITMOHATBHBIX
HEPaBEHCTB

58

OCHOBHBIE METOIBI
pelIeHUs] UPPAIMOHATIBHBIX




HCPABCHCTB

59

OCHOBHBIE METOIBI
pelIeHUs] UPPAITUOHATBHBIX
HEPaBEHCTB

60

OCHOBHBIE METOIBI
PEIICHUS UPPAITMOHABHBIX
HEPaBEHCTB

61

I'paduueckue MeTo bl
peleHus: UpPALMOHAIBHBIX
YpaBHEHUU

62

['padpraeckue meTo b1
pelIeHUs] UppalMOHATBHBIX
ypaBHEHUI

63

I'paduueckue MeTo b1
peneHus oKa3aTeIbHbIX
YPaBHEHUU

64

['padpraeckue meTo b1
PCIICHUSA IMOKA3aTCIbHBIX
HEPABCHCTB

65

I'paduueckue MeTo bl
peLeHus
JorapuGMUUecKux
YpaBHEHUU

66

['paduyeckue MeToabI
pelieHus
JorapuHMUUECKIX




HCPABCHCTB

67

['padraeckue meTomp!
pelIeHHS
JorapupMUIECKIX
HEPaBEHCTB

68

I'paduueckue MeTopl
pEILIEHNUs IOKa3aTENIbHbIX U
JorapupMUUECKUX
YPaBHEHUU

69

['padmyeckre MeTObI
PEIICHHA MMOKA3aTCIbHBIX U
norapupMUIECKUX
ypaBHEHUI

70

['padpraeckue meTo b1
pelIeHus MoKa3aTeIbHbIX U
norapuMUIECKUX
HEPABEHCTB

71

I'paduueckue meToant
pelleHus TOKa3aTEeNbHbBIX U
JorapupMUUECKUX
HEPABEHCTB

72

KonrtponbHas pabora:
"UppanmoHalibHbIe,
IIOKa3aTCJIbHBIC 1
JorapupmMuUecKue
HepaBeHCTBa"




73

KomrekcHplie uucna.
Anrebpanyeckast u
TPUTOHOMETPHUECKAS
dbopMBI 3amrcH
KOMIUIEKCHOTO YHCJIa

74

KomnekcHsie uncina.
AnrebOpanueckas u
TPUTOHOMETPUYECKAS
dbopmbI 3anHcu
KOMILJICKCHOTO YHCIIa

75

Apudmernueckue
olepaiyu ¢
KOMILJIEKCHBIMH YUCIIaMH

76

Apupmernyeckne
OTIepaIH C
KOMILJICKCHBIMH YUCIIAMH

77

N3o0paxkenune
KOMIIJIECKCHBIX YHUCEII Ha
KOOPJIMHATHOM IIIOCKOCTH

78

NzoOpaxkenue
KOMILIEKCHBIX YHCET Ha
KOOPAMHATHOM IJTIOCKOCTH

79

®opmyna Myaspa. Kopau
n-OW CTENEHHU U3
KOMILJIEKCHOT'O YHCIIa

80

®opmyna Myaspa. Kopau
Nn-OW CTENEHHU U3




KOMILIICKCHOI'O 4HCJia

81

[Ipumenenue
KOMIIJIEKCHBIX YHMCEII JUIs
peueHus GU3NYECKUX U
reOMETPUUYECKUX 3a/1a4

82

KonTponbHas padora:
"KommiekcHbie uncia"

83

Hatypanbhble u 1emnbie
yucna

84

Harypasbasle u nensie
quclia

85

[TpuMmeHeHre mpU3HAKOB
JEIIMMOCTH LIEJIbIX YUCEe

86

[IpumeHeHne MpU3HAKOB
JIEITMMOCTH LIEJIBIX YUCET

87

[Ipumenenue npu3HaKkoB
JETUMOCTH LIENbIX YHCEIL:

HOJT u HOK

88

[IpuMeHeHne MpU3HAKOB
JEITMMOCTH LIEJIBIX YUCE:
HOI n HOK

&9

[Ipumenenue npu3HaKkoB
JETUMOCTH LIENbIX YHCEIL:
OCTaTKH 10 MOJYJIIO

90

IIpuMeHeHue pU3HAKOB
JEJIMMOCTH LIEJIBIX YHACEN:




OCTAaTKH 110 MOYJIHO

91

[IpuMeHeHne MpU3HAKOB
JIEITMMOCTH LIEJIBIX YUCE:
anroput™ EBknnna ais
peleHus 3a1a4d B LEIbIX
qucIax

92

KonTponsHas padora:
"Teopust uenbix ynucen"

93

Cucrema ¥ COBOKYITHOCTh
ypaBHeHUH. PaBHOCUIIBbHBIE
CHCTEMBI U CUCTEMBI-
CIIEJICTBUSA

94

Cucrema 1 COBOKYITHOCTh
ypaBHeHU. PaBHOCHUIIBHBIE
CUCTEMBI U CUCTEMBI-
CIIEJCTBHSA

95

OCHOBHBIE METOIBI
pCIIIEHUs CUCTEM U
COBOKYITHOCTEM
palroHATbHBIX YPAaBHEHHIA

96

OCHOBHBIE METO/IbI
peleHus CUCTEM U
COBOKYITHOCTEMN
MPPpalMOHAIBHBIX
YPaBHEHUU

97

OCHOBHBIE METOBI
pCIICHUS CUCTEM U




COBOKYITHOCTEMN
IIOKAa3aTeJIbHbIX YPAaBHEHUI

98

OCHOBHEBIE METOIBI
pELIEHUs CUCTEM U
COBOKYITHOCTEH
IIOKAa3aTeJIbHBIX YPAaBHEHUI

99

OCHOBHBIE METO/IbI
pELIEHUs] CUCTEM U
COBOKYITHOCTEM
norapupMUIECKUX
ypaBHEHUI

100

OCHOBHBIE METO/IbI
peIicHuA CUCTEM U
COBOKYITHOCTEM
JorapupMUIECKIX
YpaBHEHUU

101

[IprumeHeHue cucTeM K
PEIICHUIO MaTEeMaTHIECKIX
3a/1a4 ¥ 3a/1a4 U3
pa3IuYHBIX obsacTen
HAYKHU U PeallbHOM JKU3HU,
UHTEpIpeTanus
MOJIYYEHHBIX PE3YyIbTaTOB

102

[IpumeHneHue cucTeM K
PELIEHUI0 MATEMaTHUYECKUX
3a/1a4 ¥ 3a7a4 U3
pa3TUYHBIX 00JIacTel




HayKH U PEaJIbHOM JKU3HH,
UHTEpHpeTanus
MIOJTyYEHHBIX PE3yJIbTaTOB

103

[IprMeHeHre HEpaBEHCTB K
PEIICHUIO MaTeMaTHIECKIX
3a]a4 U 3a7a4 u3
pa3IUYHBIX 00JacTeH
HAYKH U peallbHOM KU3HU,
HHTEpIpeTanus
IMMOJIYYCHHBIX PC3YyJIbTATOB

104

KonTponbhas pabota:
"CucTeMbl palliOHAIbHBIX,
MPPAIMOHATBHBIX
NIOKa3aTeIbHbBIX U
JTOTapUPMUIECKIX
ypaBHEeHH"

105

PannonaneHble ypaBHEHUS
C ImapaMeTpaMu

106

PanmonanbHbie
HEpaBEHCTBA C
napaMmeTpamu

107

PanmoHanbHBIE CUCTEMEI C
napameTpamu

108

HppanmoHaibHble
yYpaBHEHUS, HEPABEHCTBA C
napameTpamMu




109

HppanunoHaabHble CUCTEMbI
C IapaMeTpaMu

110

[Toka3zarenbHble
ypaBHEHUS, HEPABEHCTBA C
napamMeTpamMu

111

Iloka3zaTenbHbBIE CUCTEMEI C
napamMeTpamMu

112

Jlorapugpmuueckue
YpaBHEHUs1, HEPABEHCTBA C
napameTpamu

113

Jlorapupmuueckue
CUCTEMBI C TapaMeTpaMu

114

Tpuronomerpuueckue
yYpaBHEHHUS € TapaMeTpaMu

115

Tpuronomerpuueckne
HEPaBEHCTBA C
napaMeTpamu

116

Tpuronomerpudeckue
CHCTEMBI C ITapaMeTpaMu

117

[Toctpoenue u
UCCIIEIOBaHUE
MaTeMaTUYECKUX MOJeIen
peanbHBIX CUTYyaIUH C
MIOMOUIBbIO YPAaBHEHUH C
napaMmeTpamu

118

[Toctpoenue u




UCCIIEIOBAaHHE
MaTEeMaTHYECKUX MOJEIIen
pEAIbHBIX CUTYaLUH C
IIOMOUIBIO CUCTEM
YPaBHEHUH € ITapamMeTpamu

119

[Toctpoenue u
UCCIIEIOBaHHE
MaTeMaTUYeCKUX Moelen
peanbHBIX CUTYyaIUH C
MOMOUIBIO CUCTEM
YpaBHEHUH C MapaMeTpamu

120

KonTponbHas padora:
"3anaum ¢ mapamerpamu’

121

[ToBTOpeHnue, 06001IeHNE,
cUCTeMaTH3aInsI 3HaHUH:
"VpaBHeHus"

122

[ToBTOpenue, 0600IIEHNE,
CHCTeMaTu3aIusl 3HAHHMH:
"VpaBHenus"

123

[ToBTOpenue, 06001ICHNE,
cUCTEeMaTH3aIHs 3HAHUIA:
"VpaBuenus. CucteMbl
ypaBHEHUH"

124

[ToBTOpenwue, 06001IEeHNE,
cucTeMaTH3aInsI 3HaHUH:
"HepaBencraa"




125

[ToBTOpenue, 06001IEHNE,
CHCTEMATHU3aIlUs 3HAHMI:
"Hepasencraa"

126

[ToBTOpenue, 0600IIECHNE,
cHUCTeMaTU3alus 3HaHU:
"Hepasenctna"

127

[ToBTOpenue, 06001ICHNE,
CHCTeMaTH3alus 3HaHUI:
"[Ipon3BogHas u e€
npUMeHeHue"

128

[ToBTOpenue, 060061IeHNE,
CHCTEeMAaTH3aIlus 3HAHUI:
"IIponsBoaHas u eé
npuMeHeHue"

129

[ToBTOpenue, 0600IIECHNE,
CHCTEeMaTHU3allus 3HAaHUI:
"IIpousBoaHas u €€
npuMeHeHue"

130

[ToBTOpenue, o6odIIEHUE,
CUCTEMAaTH3alMsl 3HAHWUM:
"NHTerpain u ero
npuMeHeHue"

131

[ToBTOpeHnue, 060061IeHNE,
cUCTeMAaTH3aInsI 3HaHUH:
"OyHKIun"

132

[ToBTOpeHnue, 060061ICHNE,
CHUCTEMAaTU3alis 3HaHUH:




"OyHkun"

[ToBTOpenue, 0600IIEHNE,

133 cucTeMaTu3alus 3HaHuH: 1
"OyHKIMK"

134 Hrorosast KOHTpOJIbHAS { i
pabora

135 HToroBasi KOHTpOIbHAS i )
pabota

136 [ToBTOpenue, 06001ICHNE, {
cUCTEMATHU3aIUs 3HAHUHI

OBILIEE KOJIMYECTBO
136 10

YACOB I10 [IPOTPAMME







MPOBEPSIEMBIE TPEBOBAHUSI K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBHOM ITPOI'PAMMBI

10 KITACC

Koa nposepsiemoro

pe3yJabTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
oOpa3oBaTe 0011ero 00pa3zoBaHus

Yucia 1 BEIYUCIECHUS

1.1

OnepupoBaTh NOHATHSMH: PALMOHAIBHOE M JIEHCTBUTEIIBHOE YUCIIO,
OOBIKH MPOILIEHTHI

1.2

BrimonasaTe apudMeTHndecKue oneparyu ¢ pairuoHaaIbHBIMU U
JIENCTBUTENHHBIM

1.3

BoinonusaTe npuOmmkEéHHbIE BBIUMCICHUS, UCTIONB3YS MpaBUiia
OKpYTJICHUS, pPe3yIbTaTa BIYUCICHHI

14

OHepI/IpOBaTI) MOHATHUAMU: CTCIICHDb C LECJIBIM IMOKAa3aTCJIEM, CTaHAapTHA
(I)O qucia, KOpCHb HaTypaJ'ILHOI\/’I CTCIICHU; HUCIIOJIb30BATh MOAXOASALIYIO (I)OpM
3aIi pCUHICHUA MPAKTUYCCKUX 3aa4 U MPEACTABIICHUA JaHHBIX

1.5

OnepupoBatb MOHATUSAMMU: CHHYC, KOCHHYC U
TaHT€HC IIPOU3BOJILHOTO MMPOU3BOJIBHOTO yIJja Yepes
o0paTHbIe TPUTOHOMETPUYECKUE PYHKIIUU

YpaBHEHHUs U HEPABEHCTBA

2.1

OHepI/IpOBaTB IOHATHUAMU: TOXKIACCTBO, YpaBHCHHUE, HCPABECHCTBO,
ejIoc, ypaBHCHUC, HCPABCHCTBO, TPUT'OHOMETPHUICCKOC YPABHCHUC

22

BrImonHATs peoOpa3oBaHusl TPUTOHOMETPHUYECKUX BBIPAXKEHUH U
peuaTh TpUur

2.3

BrImonHATE TipeoOpa3oBaHuUs MEIbIX, PAIIUOHATLHBIX H
VPPALMOHAIBHBIX Bbl TUIBI LIENbIX, PAIIMOHAIBHBIX U UPPALIMOHAIBHBIX
YpaBHEHUM U HEPABEHCTB

24

[IpuMeHATH ypaBHEHHUs U HEPABEHCTBA JUIS PEIICHUs] MATEMaTHYECKUX
3a/1a4 ¥ HAyKU U PEAIbHOMN KU3HU

25

MOI[G.]'II/IpOBaTB PCaJIbHBIC CUTYalluU Ha A3BIKC anre6pLI, COCTaBJIATH
BBIPpAXXCHHU YCJIOBHUIO 3aa4U, UCCIICAOBATh ITOCTPOCHHBIC MOACIIN C
HCITIOJIb30BAHHUEM allliap

OyHKIMU U Tpaduku

3.1

OmnepupoBaTh NOHATHAMH: (DYHKIHS, CIIOCOOBI 3aaHUs (DyHKIUH,
obnact 3Ha4YeHUH QyHKUUH, rpaduK GYyHKIUH, B3AUMHO OOpaTHbIC (PYHKIIUH

32

OnepupoBaTh MOHATUAMU: YETHOCTb U HEUETHOCTD (DYHKIMH, HYIIH
GbyHKIWH,




33 Hcnonw3oBatk rpaduku GyHKINN ISl pelIeHUs YPaBHEHHMA
34 Crpoutb u yuTath rpaduku JUHEHHON (QYHKIUH, KBAaIpaTHUYHOU
' (byHKIIUY, TOKa3aTeseM
3.5 Hcnonw3oBarh rpaduku GYHKIHMA I UCCIEIOBAHUS MPOIECCOB U
3aBUCHM
JIPYTUX YY4EOHBIX MMPEIMETOB M PEATbHOM JKU3HH, BEIPAXKATh GOPMYTIaMHU 3aBUC
4 Hauana matemaTnueckoro anaimsa
4.1 OnepupoBath NOHATUAMU: TOCIEI0BATEIILHOCTD, apU(PMETHUECKAs U TEOMETPU
42 OnepupoBarh NOHATUAMU: OECKOHEYHO YOBIBarollass reoMeTpuyeckas mpo
' yOBIBaIOIIEH reOMETPUIECKOi porpeccun
4.3 3anaBath MOCIEA0BATEIHLHOCTH PA3IMYHBIMU CIIOCOOAMU
44 Hcnonp30BaTh CBOMCTBA MOCIEA0BATENBHOCTEN U MPOrPecCHil JUIsl pelieHus
' Xapakrepa
5 MHoOkecTBa U JIOTUKa
5.1 OnepupoBaTh NOHATUSIMU: MHOKECTBO, OTIEPAIIMX HAJlI MHOYKECTBAMH
59 Hcnonb30BaTh TEOPETHUKO-MHOKECTBEHHBIN ammnapar Jjisi OMMCAHUS peajibHbI
' pelieHnu 3a1a4 u3 APYyruX y9eOHbIX MPEIMETOB
53 OnepupoBaTh NOHATUSIMU: ONIPEIEIECHUE, TEOPEMA, CIIEICTBUE, JOKA3ATEIbCTBO
11 KIIACC
Kon .
IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHsI OCHOBHOM
NPOBEPsIeMOro
T o0pa3oBareib 0011ero 00pa3oBaHusA
1 Yucna 1 BBIYACICHUS
L1 OnepupoBaTh MOHATHSAMH: HaTypajbHOE, 1I€JI0€ YHCIIO; UCIIOJIb30BAaTh MPU3H
pa3iioKEeHUE YKciia Ha IPOCThIE MHOKUTENH AJI pEIIeHUs 3a/1a4
1.2 OrnepupoBaTh NOHATHEM: CTENIEHb C PAIIMOHAIBLHBIM MTOKa3aTeJIeM
1.3 OnepupoBaTh NOHATUAMHU: JIOTapuM dncia, JeCITUUHbIE U HaTypalbHbIE JIOTap
2 YpaBHEHHUsI U HEPABEHCTBA
71 [IpuMeHATh CBOWCTBA CTEMECHM JUIsl MPEeoOpa30oBaHUsI BBHIPAKECHHM, ONIEPHPOBA
’ ypaBHEHHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE TUIIBI TOKA3ATEIbHBIX YPAaBHEHUI
BemonHsaTe  mpeoOpa3oBaHUS — BBIPAKCHHI,  COJCPXKAIMUX  JIOTApU(MBL;
22 JorapuMuuecKoe ypaBHEHHE W HEPAaBEHCTBO; pPEIIaTb OCHOBHBIC THUIIBI
HEPaBEHCTB
23 Haxonutp penieHust npoCcTeUIInX TPUTOHOMETPUYECKUX HEPABEHCTB




OnepupoBaTh MOHATUAMHU: CHCTEMa JIMHEHHBIX ypaBHEHUN U €€ pelieHHe; UCH

24 ypaBHEHUH IS pEeHICHUs TPAKTUYECKHUX 3a/1a4
2.5 Haxomuts pemenus NpocTeUINX CUCTEM U COBOKYITHOCTEH palliOHAIbHBIX YpaB
6 MonenupoBaTh peanbHbIE CUTYallUd Ha SI3bIKE anreOphl, COCTABNIATH BHIPAKEH
' CHCTEMBI 110 YCJIOBHIO 3aJ1a4H, UCCJIEIOBATh MMOCTPOCHHBIE MOJIENN C UCTIOIH30Ba
3 OyHKIUN U TpaduKu
OnepupoBaTh TOHATHSAMU: TepUOAMYECKas (DYHKIUSA, TPOMEXKYTKH MOH
3.1 IKCTpeMyMa (PYHKIHH, HanOOJIbIllee U HAaNMEHbINee 3HAYCHUS (QYHKIIUU HA TIPO
uccienoBanus QyHKIUU, 3aJaHHOU rpaduKkoM
39 OnepupoBath MOHATHIME: TPaQUKU MOKA3ATEIHLHOM, JTOTapu(OMUICCKON U
' n300paxaTh UX Ha KOOPJAWHATHON TUIOCKOCTH U MCIOJB30BATh AJIs PEIICHUs ypa
13 N300paxaTh Ha KOOPAMHATHOMN MIIOCKOCTU T'padUKK TUHEHHBIX YPaBHEHHUH U
' CHCTEMBI JINHEHHBIX YPaBHEHUI
14 Hcnonp3oBathk Tpaduku (yHKIHA IS MCCICIOBAHUS IPOILIECCOB W 3aBHCH
' JUCLATUINH
4 Hauana maTemMaTH4eCKOro aHalIn3a
41 OniepupoBaTh MOHATHAMU: HEMPEPBIBHAS (PYHKITWS, TPOU3BOAHAS QYHKIIUH;
(du3uUecKuii CMbICT MPOU3BOIHOM JUTS peIICHHS 3aa4
49 HaxoauThs mpon3BoAHbIE SJIEMEHTAPHBIX (PYHKIIHH, BEIYUCISATH MPOU3BOIHEIE CY
' byHKIHI
43 Hcrnonb30BaTh MPOM3BOAHYIO /IS UCCICAOBAHKS (PYHKIIMA HA MOHOTOHHOCT
) Pe3yNBTAThI HCCIISIOBAHUS K IOCTPOCHHUIO rpauKoB
44 Hcnonp30BaTh NpOU3BOHYIO JUISl HAXOXKICHHS HAWTYYIIETO PELICHUs B PUKIIA
' 9KOHOMHMYECKHX, 3aJa4dax
45 OrnepupoBaTh MOHATHSIMH: TIEPBOOOpa3Has W WHTETpaj; MOHUMATh Te€OMETPH
' UHTETpaa
4.6 HaxomuTh mepBooOpa3Hbie AIeMEHTAPHBIX (DYHKIIHIA, BEIYUCISITH HHTETPa 1Mo ¢
47 Pemats npuknaaHbie 3aa4u, B TOM YHUCIIE COIUATBHO-9KOHOMUYECKOT0 U HU3HUY

MAaTEMAaTHYCCKOI'O aHaJIn3a




HHPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna 1 BBIYUCIEHUS
Paunonanbupie uncna. OOBIKHOBEHHbIE M JECSATHYHBIE JApOOU, TPOLIEHTHI,
OECKOHEUHble  TepUoJUuUecKue  Jpodbu.  ApudpmeTnyeckue  omepanud  C
1.1 palMOHAIBHBIMU YUCIIAMH, NTPE0OPa30BAHUs YUCIIOBBIX BbhIpakeHUH. [Ipumenenne
npoOeil ¥ MPOLIEHTOB JJISl PEeIICHHs] MPUKIAJAHBIX 33/1a4 U3 Pa3IMYHBIX OTpacieil
3HAHUM U pEeAIbHOM JKU3HU
HelictBuTenbHble  4yKcia.  PalMOHalbHBIE W HpPpPAUMOHAIBHBIE  YHCIA.
1.2 Apudmernueckue omnepanuu € ACHCTBUTEIbHBIMM uHciaaMu. [IpuOmmxéHHble
BBIUMCJICHMS], [TpaBUJIa OKPYTJICHUS, IPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIUMCICHUN
Crenenp ¢ nenbiM nokasaresneM. CranzpaptHas ¢opma 3alMcH JeHCTBUTEIBHOTO
1.3 yucna. Mcnonb3oBanue moaxossuiei GopmMbl 3amucu ACHCTBUTEIBHBIX YHUCET IS
pEILIEeHUs IPAKTUYECKUX 3a7a4 U MPEJCTABICHUS JaHHbBIX
1.4 ApudmeTnueckuii KOpeHb HaTypajibHOU cTeneHu. JlefcTBUs ¢ apupMeTHIeCKUMU
' KOPHSIMHM HaTypaJIbHOM CTETIEHU
L5 CuHyC, KOCMHYC M TaHI'€HC 4YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YHUCIIOBOIO apryMeHTa
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 ToxnecTBa U TOXKIECTBEHHbIE TPeoOpa3oBaHUs
29 [IpeoGpazoBanme TPUTOHOMETPUUYECKUX BBIpaKCHU. OCHOBHbIE
’ TPUTOHOMETpUYECKHE (HOPMYJIBI
)3 YpaBHeHHE, KOpeHb ypaBHEHUS. HepaBeHCTBO, pelnieHue HepaBeHCTBA. MeTton
VUHTEPBAJIOB
24 Pemenne nensix u 1poOHO-pallMOHAIBHBIX YPaBHEHUN U HEPABEHCTB
25 Pemienne nppanuoHaIBHBIX YPAaBHEHU U HEPABEHCTB
2.6 PelieHne TpUroHOMETPUYECKUX YpaBHEHUM
27 [Ipumenenne ypaBHEHUN M HEPaBEHCTB K PEIICHUIO MaTeMaTHYECKHX 3ajad U
' 3aJa4 U3 pa3IMUHBIX 00JacTel HAyKU U peabHON JKU3HU
3 @OyHKIUN U TpapuKu
31 OyHk1Ms, cnocobsl 3ananus QyHkuuu. 'papuk ¢ynxiuu. BzaumHo oOpaTHble

byHKIUN




32 Ob6nactp ompeneneHUss ¥ MHOXKECTBO 3HaueHMH (yHkuuu. Hymm ¢yHkuuu.
' [TpomMexyTku 3HAKOMOCTOAHCTBA. YETHBIC U HEUETHBIE (YHKIIUU
13 Crenennas (yHKUMS C HATypaJbHBIM M IEJNbIM IOKa3zareraeMm. EE cBoiicTBa u
’ rpaduk. CoiicTBa 1 rpaduK KOPHS /1-OW CTETICHH
34 Tpuronomerpuieckasi OKpy>KHOCTb, OIIPEACTICHIE TPUTOHOMETPUIECKUX (PYyHKITHI
' YHCIIOBOTO apryMeHTa
4 Hauana MmaTemaTuueckoro aHanmsa
41 [locnenoBarenpHOCTH, CIIOCOOBI 3aJaHUsl IOCIIENOBATENbHOCTEH. MOHOTOHHBIE
' HIOCJIEI0BATEIbHOCTH
ApudmeTnueckas M TeoMeTpuueckas mporpeccu. beckoHeuHo yObIBaromias
reoMerpuueckas nporpeccus. Cymma O€CKOHEYHO YOBIBaIOLEH IeOMETpUUYECKOM
42 nporpeccuu. dopmyna CIOXHBIX MPOLEHTOB. lcrosb30BaHNE NPOrpeccuu s
pelIeHns peallbHbIX 3aJa4 MPUKIAIHOTO XapaKkTepa
5 MHoOXecCTBa 1 JIOTMKa
MHoxecTBO, omnepauud HaJa MHOxecTBamu. J[luarpammbr Oiinepa — Benna.
5.1 [IpuMeHeHrne TEeOpPEeTUKO-MHOKECTBEHHOTO afmapara s OINUCAaHUS pealbHbIX
IPOIIECCOB U SIBJICHUH, IPH PEIICHUHN 3a7a4 U3 IPYTUX YIeOHBIX MIPEIMETOB
52 Omnpenenenue, Teopema, CiIeICTBUE, JOKA3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEeHT CO/IePKAHUA
1 Uucna u BEIYUCICHHS
1.1 Hatypanbnbie u nensie yrcina. [I[pu3Haku 1eTMMOCTH HEeNbIX YHCE
1.2 CreneHs ¢ pallioOHAIBHBIM MOKa3atenaeM. CBOWMCTBA CTETICHU
1.3 Jlorapudm uucna. /lecsaTuynble U HaTypajibHbIE JOrapH(pMBbI
2 YpaBHEHHUs 1 HEpAaBEHCTBA
2.1 [TpeoOpa3oBaHue BBIPAKEHUN, COACPIKALIMX JIOTapUPMBbI
) [IpeoOpa3oBaHue BbIpaXEHU, COEpKALIUX CTENIEHU C pallMOHAIbLHBIM
' HoKa3aTesieM
23 [TpuMepbI TPUTOHOMETPHUECKUX HEPABEHCTB
24 [TokazarenbHbIE YpaBHEHUSI M1 HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHs 1 HEPABEHCTBA
26 CucteMbl JITMHEHHBIX ypaBHEHMH. PelieHne mpuKiIagHBIX 334a4 C MOMOILBIO
' CHUCTEMBI JINHEHHBIX YPaBHEHU
2.7 CucTeMbl ¥ COBOKYITHOCTH PAallMOHATIHHBIX YPAaBHEHUI U HEPABEHCTB




IIpuMeHeHne ypaBHEHUHN, CUCTEM U HEPABEHCTB K PELICHUI0 MAaTEMAaTHYECKUX

28 3ajiad M 3a]1a4 U3 Pa3INdHbIX 00JIaCTel HAyKU U peallbHON )KU3HU
3 OyHKIUU U TpaduKu
@Oynkus. [lepuognueckue ¢pyHkuuu. [IpoMexyTkn MOHOTOHHOCTH (DYHKITUH.
3.1 MaxkcuMyMbl 1 MUHUMYMBI (yHKIMU. Hanbosbliee 1 HaMMeHblIee 3HaueHue
(GYHKIIMM Ha IPOMEXKYTKE
32 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U Tpaduku
33 [TokazarenbHas u norapudmMuveckas GyHKIMH, X CBOWCTBA U Tpaduku
14 Hcnonb3oBanue rpa¢ukoB (QyHKIMH A pelleHUs] ypaBHEHUHA M JIMHEHHBIX
' CHCTEM
Ucnons3zoBanue rpadukoB GYHKIUNA 1T UCCIEJAOBAHHMS TIPOLIECCOB U
35 3aBUCUMOCTEH, KOTOpBIE BO3HUKAIOT MPH PEIICHUH 33jau U3 APYTHX Y4eOHbBIX
IIPEIMETOB U PEAIBHOM KU3HU
4 Havana maTemMaTn4yeckoro aHanusa
4.1 HemnpepsiBable hyHKIIMN. MeTO MHTEPBAIOB 71l PEIICHUS HEPABEHCTB
49 [TpousBognass  ¢ynkuuu. ['eomerpuueckuid U (U3MYECKUE  CMBICH
' MTPOU3BOTHOM
43 [TpounzBoHbIE AJIEMEHTaPHBIX GYHKITHH. @opMybl  HAXOXKICHHS
' MPOM3BOTHON CYMMBI, IPOU3BEICHHS U YACTHOTO (PYHKIIUI
[TpuMeHeHne TPOU3BOJHON K HCCIENIOBaHUIO (YHKIMHA HA MOHOTOHHOCTh H
44 sKcTpeMyMbl. HaxoxeHne HanOobIIero 1 HaMMeHbIIEro 3HaueHHs! (PyHKIUH
Ha OTpe3Ke
[IpuMeHeHne TPOM3BOMHOM MJII HAXOXKICHWS HAWIYy4YIIEro pEIIECHUS B
4.5 NPUKIAAHBIX 3a7a4ax, Ui ONpPEACIICHHs CKOpPOCTH Ipolecca, 3aJaHHOI0
bopmyoit unu rpadukom
4.6 [TepBooOpaznas. Tabmuia nepBooOpa3HBIX
47 Wurerpan, ero reomerpudeckuili u ¢u3MUeCKHid CcMbICI. Bpruucnenue

uHTerpana no popmyne Herotona — JleitOnuna




MPOBEPSIEMBIE HA EI'D 1O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJHETO OBIIEI'O OBPA3BOBAHUS

Kon
nposepst
eMOoro
TpedoBa
HHUS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTe/IbHON MPOrpaMMbl CpeHero 00uero 00pa3oBaHus

Brnanenne meronamu 0Ka3aTeIbCTB, alTOPUTMAMH PEIICHUS 3a7ady; YMEHUE
GopMyIHpOBaTE W ONMEPHPOBATH MOHATHUSAMH: OIPEICICHUE, AaKCHOMa,
TEOpeMa, CIIEJCTBUE, CBOWCTBO, TMPHU3HAK, JIOKA3aTEIBCTBO, PAaBHOCHIIbHBIC
(GopMyIMpPOBKH; TPUMEHSTh HX; yMeHHEe (OpMyIHpoBaTh OOpaTHOE U
IPOTUBOIIOJIOKHOE YTBEP)KACHUE, MPUBOIUTH MPUMEPHI U KOHTPIPHMEPHI,
HCTIONIB30BaTh METO]] MATEMAaTHUECKON MHIYKIUH; IIPOBOIUTH JJOKa3aTeIbHbIC
paccyXIeHHs TpU pEIIeHUH 3ajad, OIECHWBATh JOTMYECKYI0 MPaBUIBHOCTH
paccyXIeHuH; yMEHUe OIIEpPUPOBATH TOHSATHSMH: MHOX€ECTBO,
NOJMHOYKECTBO, OIEpaldd HaJ MHOXECTBAMH; YMEHHE HCIIOJIb30BaTh
TEOPETHKO-MHOKECTBEHHBIN armapar Uil OMHCaHHs PeaJbHBIX MPOLECCOB U
SIBJICHUI W TIPW PEUICHUH 3a7a4, B TOM YHCIIE U3 APYTUX YUeOHBIX MPEIMETOB;
YMEHHE ONEepUPOBATh MOHATHAMHU: rpad, CBA3HBINA rpad, 1epeBo, LUK, rpad
Ha IUIOCKOCTH; YMEHHME 3a/JaBaTb M ONMKCHIBATh TIpadbl pa3IuIHBIMU
croco0aMu; MCTIOIB30BaTh rpadbl MPU PEIICHUH 3a71a4

YMeHue omnepupoBaTh MOHATHSAMH: HATypaJlbHOE YMCIIO, LEJI0E YHUCIIO,
CTENEHb C LIEJBbIM IOKAa3aTeJIeM, KOPEHb HATypajbHOW CTENEHHU, CTENEHb C
palMOHATIBHBIM TIOKa3aTelieM, CTENEeHb C JIeHCTBUTENbHBIM IOKa3aTeleM,
jgorapum 4mcia, CHHyC, KOCHHYC U TaHI'€HC MPOU3BOJIBHOTO YHCIIa, OCTATOK
[0 MOJYJII0, PalMOHAIBHOE YHCIO, HPPALMOHAIBHOE YHCIO, MHOXECTBA
HaTYpPaJIbHbIX, ILEJbIX, PAlUOHAIBHBIX, JCHCTBUTEIBHBIX YHCEN, YMEHHE
UCIIONb30BaTh MPU3HAKM JAEIMMOCTH, HAUMEHbIIMH OOIMH JenuTens u
HauMeHblllee o0llee KpaTHOe, alroputM EBkiMIa mnpu penieHud 3ajad;
3HAKOMCTBO C Pa3JIMYHBIMHU MO3ULMOHHBIMU CUCTEMaMH CUMCIICHUS; YMEHHE
BBIMOJIHATh BBIYUCICHHE 3HAYEHUH U MpeoOpa3oBaHUsl BBIPAXXEHUH CO
CTENEHSIMH U Jorapudmamu, mnpeodpazoBaHus APOOHO-PALMOHATBHBIX
BBIPQXXEHHUI; yMEHHME OINEepUupoBaThb MNOHATUAMU: TOCIEI0BATEIBHOCTD,
apudMeTHUecKasi MPOTrpecchsi, TeOMETpUYecKasi Iporpeccus, OeCKOHEYHO
yObIBaroas reoMeTpuuecKas IIPOrpeccus; yMEHHE 3a]1aBaTh
HOCJIEI0BATENbHOCTH, B TOM YHCJIE C IOMOLIBIO PEKYPPEHTHBIX (OPMYI;




YMEHHE ONEepUPOBATh NOHATHUAMU: KOMIUIEKCHOE YHCJIO, COINpPSHKEHHBIE
KOMIUIEKCHBIE YHWCJIA, MOAYJIb W apryMEHT KOMIUIEKCHOTo 4Yucia, (opma
3allMCH KOMIUJIEKCHBIX 4YMCel (reoMeTpudeckas, TPUTOHOMETpPUYECKAs WU
anreOpanyeckasl); yMeTb IPOM3BOAUTH apU(PMETHUYECKHE JEHUCTBHS C
KOMIUIEKCHBIMH ~ 4YMCJIaMH;  NPUBOAMTH  IPUMEPHl  HCIIOJIb30BAHUSA
KOMIUIEKCHBIX YHCEJI; ONEpUpOBATh MOHATHSAMM: MaTpuma 2x2 u 3x%3,
OIPEAEIINTENb MAaTPULIbl, TEOMETPUUECKHI CMBICII ONPEACIUTEINS

YMeHHne omnepupoBaTh TMOHATHSAMHU: PpalMOHAJIbHbBIE, WPPALMOHAJIBHEIE,
MOKa3aTeNlbHbIE, CTENEHHbIe, JOrapuMUUYECKUe, TPUTOHOMETPHUUECKHE
YPaBHEHHS U HEPABEHCTBA, UX CUCTEMBI; YMEHHE ONEPUPOBATH MOHATHIMMU:
TOKJECTBO, TOXKJECTBEHHOE INpeoO0pa3oBaHUe, YpaBHEHUE, HEPaBEHCTBO,
CHUCTEMa ypaBHEHUN M HEPABEHCTB, PABHOCWIBHOCTh YPaBHEHUI, HEPABEHCTB
U CHCTEM; YMEHHUE pellaTh YpaBHEHMsI, HEPaBEHCTBA U CUCTEMBI C ITOMOLIbIO
pa3iIMuYHBIX IPUEMOB; pellaTh YpPaBHEHUs, HEPABEHCTBA M CHCTEMBI C
IapaMeTpoM; IPUMEHATh YPAaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JUJISl PELIEHUS
MaTeMaTHYeCKUX 3aJad U 3a/1a4 U3 pa3IU4HbIX 00JacTeil HAyKH M peajbHOU
KU3HU

YMeHue omnepupoBaTh MOHATUSAMH:  (QYHKUUS, UYETHOCTb  (PYHKIUH,
NEPUOUYHOCTh  (DYHKIIMHM, OrPaHUYCHHOCTh (YHKIHUH, MOHOTOHHOCTBH
byHKIMHA, 3KCTpeMyM (QYHKIHUHA, HAuOOJbIIee W HAWMEHbIEe 3HAYCHUS
(GYHKIMM Ha TPOMEXKYTKE, HempepbhiBHAsS (DYHKIUSA, acCHUMOTOTHI Tpaduka
¢yHKUIMM, TepBas W BTOpas MPOU3BOAHAS (YHKIMH, T'€OMETPHUECKUI U
(bU3uUeCKnil CMBICI POU3BOIHOM, TEPBOOOPa3Hast, ONPeICIEHHbI HHTETPAI;
YMEHHE HAaXOIUTh AaCUMNTOTHl Tpaduka (QYHKIUH; YMEHHE BBIYHCIATH
MMPOU3BOAHBIC CYMMBbI, IPOU3BCACHUA, YaCTHOTO W KOMIIO3WLHUH (1)YHKIII/H\/JI,
HAXOJIUTh ypaBHEHHE KacaTeNbHOW K Trpaduky (yHKIMH; YMEHHE HAXOAUTh
NPOM3BOJIHBIC AIEMEHTAPHBIX (PYHKIUIT; YMEHHE HCIIOIB30BATh MPOU3BOIHYIO
Ui UcclenoBaHus (YHKIMWA, HAaXOIWTh HAWOONbIINE W HAMMEHBIIHE
3HaueHUs (PyHKIOWN; CTPOUTH TpadUKd MHOTOWICHOB C WCIIOIH30BAHHECM
arrapara MaTeMaTUYCCKOTO aHalinu3a, MNPpUMCHATHL IIPOU3BOAHYIO  JJIA
HAXOXKJCHUS HAWTYYIIETO PEUICHUs B MIPUKIIAJHBIX, B TOM YHCJIE COIUAILHO-
OKOHOMHYECKUX M (U3MYECKHX 3ajauax; HAaXOAHWTh IUIOMIATH H OOBEMBI
Guryp c NOMOILBIO HMHTErpaja; MPUBOIUTH IPHUMEPHl MaTEMaTHYECKOIO
MOJIEJIMPOBAHMSI C IOMOIIBIO AU (HepeHIInaIBHBIX YPaBHEHHH

YMeHue onepupoBaTh MOHATUSIMH: Tpapuk (QyHKUMH, oOpaTHast (QYHKIHS,
KOMITO3UIMS  (pyHKIMA, JuHeHHas (QYHKOWSA, KBaapaTW4Has (QYHKIUS,
pauvoHanmbHas  (QyHKIUS, cTeneHHas (YHKIMS, TPUTOHOMETPUYECKHE
(GyHKUMH, OOpaTHbIE TPUTOHOMETpUYECKUE (YHKLMHM, IOKa3aTeslbHas |
norapudmuueckas QyHKUNU; YMEHUE CTPOUTH IpapuKy U3YUEHHBIX (QYHKIIHH,




BBITNOJIHATH NpeoOpa3zoBaHus rpadukoB pyHKINN, UCTIOIB30BaTh I'pauKH JIs
U3Yy4YEHUs MPOLECCOB M 3aBUCUMOCTEH, IPU PELIEHUM 3aJad W3 JPYyIrux
y4eOHBIX MPEeIMETOB U 3a/ad M3 PeajbHOM KHU3HH; BhIpakaTh (opMyiIamu
3aBUCUMOCTH MEXIy BEJIMYMHAMM; MCIIOJIb30BaTh CBOWCTBA U TIpaduKu
GyHKIMA I pellleHus ypaBHEHWN, HEPABEHCTB W 3a/lady C MapaMeTpaMu;
n300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH MHOXKECTBA PEUICHUN ypaBHEHMH,
HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3a/aud pa3HbIX THUIOB (B TOM YHUCIE Ha
IPOLEHTHI, AOJIU U YaCTH, Ha JBUKEHHE, pabOTy, CTOUMOCTbh TOBApOB U YCIYT,
HAJIOTH, 33Ja4d W3 OOJIACTH YNpPaBICHHUA JUYHBIMU U CEeMEWHBIMHU
(¢uHAHCAMM); COCTABIISATh BBIPAXKEHUS, YPABHEHUsS, HEPABEHCTBA U HX
CHUCTEMBI II0 YCIOBHUIO 3alayd, MCCIENOBATh IIOYyYCHHOE pEIICHUE U
OLICHMBATh  IPaBAONOAOOHOCTh  PE3YyJbTaTOB; YMEHHE MOJEIUPOBATH
pealbHBIE CHUTyallUH Ha S3bIKE MATEMaTUKH; COCTaBISATH BBIPAXKECHUS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI II0 YCIOBHUIO 3aJa4M, MCCIIEJ0BATh
IIOCTPOCHHbIE ~ MOJIEJIM  C  HCIHOJb30BAHWMEM  ammapara  aireopsl,
WHTEPIPETUPOBATH MTOITYYEHHBIN pe3ybTaT

YMeHue onepupoBaTh MOHATHAMU: CpelnHee apupMeTHdecKoe, MeauaHa,
HauOoJplllee M HaMMEHbIIEE 3HAUeHMs, pa3Max, AUCHEPCHUs, CTaHIapTHOE
OTKJIOHEHHE 4YMCIOBOTO HAOOpa; yMEHHE U3BIEKaTb, HHTEPIPETUPOBATH
UHPOPMALIMIO, TPEICTABICHHYI0 B Ta0NWIAX, Ha IuarpaMMax, rpadmukax,
OTpaKaIOIyI0 CBOMCTBA peajbHBIX IPOLECCOB U SIBIECHUH; NPEICTaBIIATH
UH(POPMALIUIO C TIOMOLIBIO TAOJIHUI ¥ TUarpaMM; UCCIIe0BaTh CTATUCTUYECKHE
JJAaHHBIE, B TOM YHUCJIE C IPUMEHEHHEM I'padUueCKUX METOJIOB M 3JIEKTPOHHBIX
CpeACTB; rpaUuecKd HCCIEeN0BaThb COBMECTHBIE HAONIONEHHS C IIOMOILIBIO

JMarpaMM pacCeUBaHUs U JINHEWHOU perpeccuu

YMeHue onepupoBaTh MOHATHSIMU: CIIy4allHBIM OMBIT U CIydalfHOE COOBITHE,
BEPOSTHOCTh CIy4ailHOrO COOBITHSI; YMEHHE BBIUUCIATH BEPOATHOCTH C
UCIIOJIb30BaHUEM TpapHUUECKUX METOJIOB; NIPUMEHATH (OPMYIIbI CIOXKEHUS U
YMHOXKEHUSI BEpOSATHOCTEH, (opMyly TONHOM BEpOSATHOCTH, (OpMYITy
bepnymnu, xomOuHaTopHble (akTbl U (OPMYJIbI; OIEHUBATh BEPOSITHOCTH
peanbHBIX COOBITHIA; YMEHHE ONEpUpOBaTh MOHATHAMHU: CIy4aifHas BeTMYMHA,
pacnpeielieHue BEpPOATHOCTEM, MaTeMaTHYECKOe O)KMIAHUE, IUCIEPCHS U
CTaHJApTHOE OTKJIOHEHME CITyyailHON BETMUYMHBI, (PYHKIUH paclpeaesieHus U
IUIOTHOCTH PABHOMEPHOI0, OKA3aTEIBHOIO U HOPMAJIBHOTO PACIpPEIEICHUN;
YMEHHE HCIOJIb30BaTh CBOWCTBA M3YUEHHBIX PACHpENeiICHUM A pELICHUs
3aJa4; 3HAKOMCTBO C TOHATHUSIMHM: 3aKOH OOJIBIIMX YHCEN, METO/bI
BBIOOPOYHBIX HCCJIEIOBAHUN; yMEHHE IPUBOAMTH IPUMEPHl IPOSABICHUS
3aKOHa OOJIBIIMX YHCEN B MPUPOAHBIX U OOIIECTBEHHBIX SIBICHUSAX; YMEHHE




ONEpPUPOBATh MOHATUSAMHU: COYETAHHME, IEPECTAHOBKA, YHUCIO COYETaHUU,
YHCIIO0 TMEePecTaHOBOK; OuHOM HbIOTOHA; yMEHHE MPUMEHATh KOMOMHATOPHBIE
bakThl M pacCyXIEeHUs AN peIleHUs 3a]ad; OLIEHUBATb BEPOATHOCTH
peaIbHBIX COOBITHI]; COCTaBIIAATh BEPOATHOCTHYIO MOJIETIb U
WHTEPIPETUPOBATH MTOJYYEHHBIN pe3yapTaT

YMeHue onepupoBaTh NOHATUAMM: TOUKA, IPAMast, IIJIOCKOCTh, IPOCTPAHCTBO,
OTpEe30K, JIyd, BEIMYMHA YyIVIA, IUIOCKUM yroi, JBYTPaHHBIA —yrodi,
TPEXTPAHHBIM  YroOJI, CKpPCIIMBAIOIIMECS IPsMBIE, NapaUICIIBHOCTE H
NEPNEHIUKYJIAPHOCTD MPSAMBIX M IUIOCKOCTEH, Yrojl MEXIy MNPSMBIMH, YIoJ
MEXIy NPSIMOHW M IUIOCKOCTBIO, YTOJl MEXAY IUIOCKOCTSMH, PacCTOSHUE OT
TOYKM [0 IUIOCKOCTH, PACCTOSHHE MEXAy INPAMBIMH, PACCTOSHUE MEXKIY
TUTOCKOCTSIMH; YMEHHE HCIIOB30BATh NPU PEIICHUH 33]ad H3y4YCHHbIC (haKThI
U TeopeMbl IUIAHUMETPHUM; YMEHHE OIICHHMBAaTh pa3Mepbl OOBEKTOB
OKpYXaloIlero MHpa; CTPOUTb MaTEMATUYECKHUE MOJENIH C IOMOIIBIO
TCOMETPUYECKUX TIOHATUM W BEJIMYMH, peUlaTb CBsS3aHHBIE C HUMH
IIPaKTUYECKHE 3a0a9U
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YMeHue omnepupoBaTh MOHATUAMU: IUIOWAAb (GUTYphl, 00BEM (GUTYpHI,
MHOTOTPaHHHK, TPaBHJIbHBIH MHOTOTPAaHHHK, CEYEHHUE MHOTOTPAaHHHKA, KyO,
napajulelenunes, Nnpu3Ma, nupamuaa, Gurypa u MOBEPXHOCTH BpAICHHS,
IWIMHIP, KOHYC, map, cdepa, momans cdepbl, IUIOMEAAb HOBEPXHOCTU
OUpaMHUIbl, TPU3MbI, KOHYCa, LWIMHApPA, 00bEM KyOa, MPsIMOYTOJIHHOTO
napaJulelienueaa, MIpaMuIbl, TPU3MBbl, WIHHIPA, KOHYCa, [1apa, pa3BEpTKa
HOBEPXHOCTH, CEYEHHMs KOHyca W IIWIMHIpPA, MapajjieIbHble OCH WU
OCHOBaHMIO, CCUCHME Iapa, IUIOCKOCThb, Kacaromasicst cdepbl, MINHIPA,
KOHyCa; yMEHHE CTPOUTb CEUEHHE MHOTOrpaHHMKa, HM300paxarb
MHOTOTPaHHHUKH, (UTYyphl U TIOBEPXHOCTH BpAILCHHS, UX CCUCHHS, B TOM
YHCIIe C TOMOINBIO 3JIEKTPOHHBIX CPEACTB; YMEHHE IPUMEHSTh CBOMCTBA
reOMEeTpUYECKuX (uryp, camocTosATeNbHO (HOpMYyITUPOBaTH ONpEACICHHUS
U3ydyaeMmbIX (Uryp, BBIIBUIaTh THIOTE3bl O CBOWCTBAX M IpH3HAKaX
reoOMeTpUYecKuX (Uryp, OOOCHOBBIBATH WM OIPOBEpPraTh HX; yMEHHE
HPOBOANTH KJIACCH(UKANNIO (UTYp 1O PA3IUYHBIM HpPU3HAKaM, BBIIOJIHATH
HEOOXOIMMBIE IOTIOTHUTEIIbHBIC TIOCTPOCHHUS
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YMeHue  onepwpoBaTh ~ IMOHATHUSAMHU:  JIBIDKEHHE B IPOCTPAHCTBE,
napajuleNbHBIA MMEePeHOC, CHMMETPHUS Ha IUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHWe MOA0OMs, TOMO0OHBIE (UTYPBI;, yMEHHE
pacrio3HaBaTh paBHbIE W MMONOOHBIE (DUTYpBI, B TOM YHCIE B TIPUPOJE,
UCKYCCTBE, apXUTEKType; HCIOIh30BaTh I'€OMETPUYCCKHE OTHOIICHHS IPH
pelIeHUH 3a7a4; HaXOAWTh TEOMETPUYECKHE BEJIIMYUHBI (IJIMHA, YTOI,
TUIOMIA/lb, 00BEM) MPHU PEUICHUH 33134 U3 APYTUX YYEOHBIX MPEAMETOB U U3




pearbHON JKW3HU; YMEHHWE BBIUMCIATH T€OMETPHUYECKHE BEIMYMHBI (IIMHA,
yroji, IJIOMmanb, OOBEM, IUIOMAAb IOBEPXHOCTH), HCIOJIb3Ys H3yUCHHBIE
dopMynBl M METOABI, B TOM 4YHCJE: IUIOIIAAb I[OBEPXHOCTH IMHPAMUIBI,
NpU3MBI, KOHYCa, HWIMHIPA, TUIOMans chepsl; 00bEM Kyba, MpsIMOYTOIEHOTO
napajielienumnea, THPaMHIbl, TIPU3MBI, WIMHApA, KOHyCa, IIapa; YMEHHE
HAXOJUTh OTHOIIEHUE 00BEMOB OJOOHBIX (UTYD
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YMeHue omnepupoBaTh MOHITUSIMH: TNPSIMOYTOJbHAs CHUCTEMa KOOPAMHAT,
BEKTOP, KOOpAMHATBHl TOYKHU, KOOPAMHATHI BEKTOpa, CyYMMa BEKTOPOB,
NPOM3BEACHUE BEKTOPA HA YHCIIO, Pa3I0KEHHE BEKTOpa 10 0a3ucy, CKaIsIpHOE
MPOM3BEICHNE, BEKTOPHOE MPOU3BEACHUE, YToJl MEXIy BEKTOpaMH; YMEHUE
UCIIONB30BAaTh  BEKTOPHBIH M  KOOPAMHATHBIM METOA JUIsl  peIICHUS
FeOMEeTPUUYECKUX 3aa4 U 3a7a4 APYTUX y4eOHbIX IPEIMETOB
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YMmenue BBI6I/IpaTI) HOI[XOI[SIIIII/Iﬁ MCTO IJid pCHICHUA 3agavdu; IMOHUMAHUC
SHAYUMOCTU MATCMATHKU B U3YUCHUH [PUPOAHBIX U 06I_I_ICCTBCHHLIX
mpoueccoB U ﬂBJ'IeHHﬁ; YMCHHUC pacCllO3HAaBaTb IIPOABJICHUEC 3aKOHOB
MAaTE€MAaTUKH B HUCKYCCTBE, YMCHHUC IPHUBOIWUTH HNPHUMEPLI MAaTEMATUUYCCKHX

OTKPBITHHA POCCUMCKON U MUPOBOM MaT€MaTHUYECKOW HAyKH




HNEPEYEHD 2JIEMEHTOB COILEP KAHUSA, ITPOBEPAEMBIX HA EI'D 110 MATEMATHUKE

Kon IIpoBepsieMblii 31eMeHT cofepKaHUs

1 Uucna v BEIYUCICHUS

1.1 HatypanbHble u nensie yncina. [Ipu3Haky enuMoCTy HEIbIX Yhcel

1.2 Paronansiele uncina. OObBIKHOBEHHBIE M IECSITUYHBIE IPOOH, POLIEHTHI, 0ECKOHEYHBIE TEPHOANYECKHE TPOOH

1.3 ApudmMeTnuecknii KOpeHb HATYpaIbHOM cTeneHu. [{eficTBrs ¢ apudMeTHIeCKUMU KOPHSIMHU HATyPaJIbHON CTETICHH
1.4 Crenens ¢ nensIM nokasareneM. CTENeHb ¢ palliOHAIBHBIM NToKa3areneM. CBOMCTBA CTENEHN

1.5 CurHyC, KOCHUHYC U TAaHT€HC YHMCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHI'€HC YHCJIOBOT0 apryMeHTa

1.6 Jlorapudwm yucna. JlecaTtnynbie U HATypaJIbHBIC JOrapUPMbI

JleiicTBuTenpHbIe Ynclia. ApH(QMETHUYECKHUE ONEepaly C JIEHCTBUTENbHBIMUA YnciaMu. [IpuOmmKkEHHbIC BBIYMCIICHUS,

17 MpaBUJjIa OKPYIJICHMs], IPUKUIKA U OLICHKA PE3yJIbTaTa BIYUCICHUI

1.8 [IpeoOpazoBanme BeIpaKCHUI

1.9 KommuiekcHsle uncia

2 YpaBHEHUs U HEPAaBEHCTBA
2.1 I{ensie 1 TpoOHO-paIIMOHATLHBIE YPaBHEHUS
2.2 HppauynoHainbHble ypaBHEHUS
2.3 TpuroHoMeTpruyeckre ypaBHEHUS
24 [TokazarenbHble U TIOrapu(pMUUECKHE YPaBHEHUS
2.5 Ienble 1 1poOHO-pallOHATBHBIE HEPABEHCTBA
2.6 WppannoHaiibHbIe HEPABEHCTBA

2.7 [Toka3zarenpHbIe U JTOTapruPMHUIECKIE HEPABSHCTBA




2.8

TpuroHomeTpruvecKue HEpaBECHCTBA

29 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB
2.10 YpaBHEHHUsI, HEPAaBEHCTBA U CUCTEMBI C lTapaMeTpaMu
2.11 Martpuna CUCTEMBI JIMHEWHBIX YpaBHEHUN. OnpeenuTenb MaTpULIbl
3 Oyukimn 1 rpadukn
OyHKIUA, crnocoObl 3amanus (QyHkiuu. ['paduk QyHkmuu. BzammHo oOpatHbie (QyHKIMU. YETHBIE W HEUYETHBIC
31 ¢yukiun. [lepnognueckue GpyHkunn
Ob6nacTh ompeneneHus W MHOXeCTBO 3HaueHW ¢GyHkuuu. Hymu ¢yskmun. IlpomexxyTku 3HAKONOCTOSHCTBA.
32 [TpomexxyTkr MOHOTOHHOCTH (pyHKIMH. MakcuMymbl 1 MUHUMYMBI (hyHKIMH. HanOombiiee 1 HauMeHbIIee 3HaYCHUE
(GYHKIMU Ha TPOMEXKYTKE
CrenenHast QyHKIHUS C HATYPaJIbHBIM H LENbIM MoKa3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpaduk KOpHS #1-Oi
33 CTENEHU
34 Tpuronomerpuyeckue QyHKIMH, UX CBOWCTBA U TpapUKu
3.5 ITokazarenbHas u Jorapudmuueckas QpyHKINU, UX CBOICTBA U rpaduKu
3.6 Touku paspsiBa. AcuMnToTsl rpadukoB ¢GyHkimid. CBoiicTBa GyHKINH, HETPEPBHIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTeabHOCTH, CIIOCOOLI 3aaHUs [TOCIIEN0BATENLHOCTEN
3.8 Apudmernueckas U reoMmeTpudeckas nporpeccuu. @opmya CI0KHBIX TPOLIEHTOB
4 Hauana maTremaTndeckoro aHajimsa
4.1 [TpousBoanas dyuxiuu. [Ipon3BoiHbIe 371eMEHTapHBIX QYHKIUN
[TpuMeHeHHe TPOU3BOIHON K UCCIeI0BaHNUIO (DYHKIMI HAa MOHOTOHHOCTB M 9KCTpeMyMbl. Haxox/ieHre HanOoIbIIero u
4.2 HAaWMEHBIIIETO 3HAYCHUS (YHKIIMHA HAa OTPE3KE
43 ITepBoobOpaznas. MuTerpan

MHoxecTBa U JIOTUKa




5.1

MHoOkecTBO, Onepalu HaJl MHOKecTBaMU. [narpammsl Diinepa — Benna

5.2 Jloruka
6 BeposiTHOCTB U cTaTuCcTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepostHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMbIe M TUIOCKOCTU B IPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena 1 MOBEPXHOCTH BPALICHUS
7.5 KoopnnHatel u BEKTOpPbI




YYEBHO-METO/JUYECKOE
OBECNEYEHUE OBPA3OBATEJILHOT'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET
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