MMWHHUCTEPCTBO IMPOCBEIIEHUS POCCUIICKOM ®EJEPAIINU
MunucrepcrBo o0pazoBanus CBepai0BCKOi 00J1acTH

I'bOY CO KIINA "ExarepuHOyprckuil Kaaerckui kopmyc'

PACCMOTPEHO COI'JTACOBAHO YTBEPX/IEHO
Ha 3aceganuu MO EHIl  3amecturenem Ilﬂpekmpd?og

A S mupexTopa 1o HMP ¢+ S '

{%// /'/ j 3 ’{‘i. .

Hemrunosa 1./1. HoggeeBa"@;ﬂi}”: L
[TpoTokon Nel
oT «28» aBrycra 2025r.
PABOYAS ITPOTPAMMA

y4eOHoro npeaMera «Ajredpa u HayajIa MaTeMaTHYECKOI0 AHAJIM3A.
Yriy0seHHbI YPOBEHb

st ooyuarommmxest 10 — 11 xmaccoB

CocraBurein:
Bacuibesa JI.C., yuntenb MaTeMaTUKH

r. Exarepunoypr 2025



MNOACHUTEJIBHASA 3AIIMCKA

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SIBISIETCA
OJHUM M3 HauboJiee 3HAUMMBIX B IPOrpaMMe€ CpeJHEro o0Iero oOpa3oBaHMs,
MTOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECTeUMBACT MHCTPYMEHTAJIbHYIO 0a3y IS
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYeET
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0y4arolUXcs Ha YpPOBHE, HEOOXOAMMOM
JUIsL OCBOEHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaromiuecs OBJIAJEBAIOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTopas (OopMyIHpyeT cBOU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOrO aHaIW3a 3aKja/(bIBacT
OCHOBY I YCIEUIHOIO OBJIQJICHUs] 3aKOHaMU (U3MKH, XHUMHUH, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIIECTBEHHOM JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX /IS JajbHEHWIIero oOpa3oBaHUs U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpsl M MaTEMaTHYECKOro aHajii3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JEAYKTUBHO, MCIOJB30BAThH
0000IIeHNE ¥ KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHI0, (OpMUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIICHUE.

B xone uzyuyenus yueOHoOro kypca «Ainrebpa m Hadaja MaTeMaTH4YE€CKOIO
aHanM3a» 00ydYarIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAILUH,
UHTEpPIIPETAllUd  TOJYYEHHBIX  pEUICHWH, 3HAaKOMSTCA C  [pUMEpaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B MpHUpPOJAE, HaykKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

YyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Y4eOHBbId MaTepuaj, CHOoCOOCTBYIOIIUI
(GbOopMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NESTEIbHOCTH, TpeOyIoleld MpOJOJKUTENbHONM  KOHIEHTpAud BHHUMAHUSA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IIOJyYCHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadajlaM MaTEeMaTHYECKOTO
aHaJln3a JIKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYEeHHUS.

B crpyktype yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YECKOrO
aHaJIKM3a» BbIJEJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BBIYUCIICHU», «DyHKIIMU U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Hauama
MaTeMaTHUYeCKOro aHanusa», «MHoxkecTBa u  Joruka». Bce ocHoBHbIE



COJIEPKaTEIbHO-METOIUYECKUE JIMHUU H3Y4alOTCS Ha MPOTSHKEHUHM ABYX JIET
oOyd4eHHs Ha YpPOBHE CpeIHEro oOImero oO0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
Jpyr Ipyra U MOCTETIEHHO HACHIIIAICh HOBBIMH T€MaMU U pasjnenaMu. J[aHHBIHI
yueOHBIA KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEeMAaTHUECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaAeBalOT Bc€ Oosee
IMIMPOKUM MATEMAaTHYCCKUM aIlliapaToM, Y HUX MOCJIeI0BaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pPEaTbHOM
CUTYyaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU U3YYCHHH y4eOHOTO Kypca, s
peIIeHUsI CaMOCTOSITETFHO CHOPMYIUPOBAHHON MaTeMaTHYECKON 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
Ha4yaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero o01iero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeiusieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMYHBIX
dopM 3amucu 4yMcia, YMEHHUE JeJaTh NPUKUJKY, BBIIOJHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIE BBIpaXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOMIMMCS MHOXKECTBAa HATypaibHBIX, IIEIbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud U ONepaluu: JeJIeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECCKHUE ONEpalny, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pacCHIMPEHUIO Kpyra HCIOJIb3YyeMbIX YHUCEN U
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTHKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue M
KOHKPETH3AIHSI.

JIuaust «YpaBHEHUsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEro oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IIporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbraTte OoOydaromuecss OBIAJAEBAIOT PAa3IMYHBIMH METOJAAMH  PEIICHHS
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
colepkaimx mnapametpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCS MpH
UCCIIeIOBAaHNH (DYHKIIUH C TIOMOIIBIO MPOU3BOJHOM, TPU PEIICHUH TPHUKIATHBIX



3a]a4 ¥ 337a4 Ha HAXOXKICHHE HAaWOOJBIINX U HAUMEHBIINX 3HAYCHUN (QYHKIUU.
Jannast copepkarenbHas JTUHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacu€Tel 1o  (opmymnam, mpeoOpa3oBaHUs  PalMOHAIBHBIX,
UPpPALMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHHM, a TaKkXKe BbIPAKECHUM,
coJlepKallluX CcTerneHu W Jiorapudmbel. brarogaps m3ydeHuio anredpandeckoro
MaTepuansa NPOUCXOJUT  JAJbHEWIEeEe  pa3BUTUE  AJTOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyxJieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEPAaBEHCTB. AnrebOpa
npemyaraeT 3(PQGEeKTUBHbIE HMHCTPYMEHTHI JUISl PEIICHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMUecKass JHHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIPHOCTh U3YUEHUs MaTepuana. M3ydenue cTreneHHoun,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpaMKOB, UCIOJIb30BAaHUE (PYHKUMU 7S pelIeHus 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BBIpaKaTh (hOpMyJaMu 3aBHCUMOCTH MEXKIY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Tol cofep aTeJIbHON JTMHUM HalleJIeH Ha Pa3BUTUE YMEHUM
M HaBBIKOB, IO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B
paznu4Hoil dopme: aHaTUTHYECKOU, Tpaduueckor u cioBecHO. Ero m3yuenwue
CIIOCOOCTBYET Ppa3BUTHUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyecKoro aHaliu3a» IO3BOJISIET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHX, TaK W MPUKIATHBIX 3a/1ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpaduKu  CIOXHBIX (PYHKIMH, OMPEAeNsITh WX HAuOOJbIIME W HaUMEHBIINE
3HAUEHHUA, BBIYUCIATH MO (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl IpoueccoB. JlaHHasg coaepkareinbHas JMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUS MAaTeMaTHYECKUX MOJENIEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4€CKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTpakTHOTO, (OPMAbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUW pPAClO3HABAaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaroluecs: y3HaT O



BBIIAIOIIMXCSL PE3yNibTaTaxX, IMOJTYYEHHBIX B XOJI€ Pa3BUTHs MaTEeMaTHKH Kak
HAyKH, 1 00 UX aBTOpPaX.

ConepxarenpHO-MeTOIMYecKas TUHUSA «MHOXECTBA U JIOTUKa» BKIIOYACT B
ce0sl IJIEMEHThl TEOPUUM MHOXKECTB M MAaTEMaTU4ECKOW JIOTMKH. TeopeTuko-
MHO’KECTBEHHBIE MTPEICTABICHUS IPOHU3BIBAIOT BECh KYPC IIKOJIbHOW MaTeMaTHUKU
U Tpe[iaraloT Hambosiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIONINN BCE pa3/eibl
MaTeMaTUKd M €€ TPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MaTEeMAaTUYECKUE
JUCHMIUIMHBL M MX MPWIOKEHUs B eAauHoe 1enoe. Ilosromy BaxHO nath
BO3MOXKHOCTh 00y4YaroIlieMycsi IMOHUMaThb TEOPETUKO-MHOKECTBEHHBIM S3BIK
COBPEMEHHOW MaTeMaTHKH U HCIOJIb30BaTh €r0 JJIs BBIPAXKEHHSI CBOMX MBICIIEH.
JpyruM BaXHbIM TPU3HAKOM MAaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYI0 €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
OpaBWjiaM  TOCTPOCHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHU
MaTEeMaTHYECKON JIOTMKM CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBILUICHHUS
00y4arouMXxcs, MO3BOJISIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hadajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOpPHIE MPU3BaHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJEIECH peasbHBIX
CUTyalluii, WCCIENOBaHUS OSTUX MOJENEH ¢ MOMONIbIO ammapata anreOpbl |
MaTEeMaTHYECKOTO aHalli3a, WHTEPIPETAllMd MOJyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHus BIUIETEHBI B KX/IbIM U3 pa3/ieoB IPOrpaMMbl, IOCKOJIbKY BECh MaTepHall
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIaIHbIX 3axad. llpu
pEIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydaroluecs  pa3BUBAIOT
HAOI0JaTeIbHOCTh, yYMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M KOHKPETU3UPOBATh  MPOOJIEMY.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHM3yeTcs B Ipolecce U3yUeHHs BCceX TeM y4eOHOro Kypca «AnreOpa 1 Havyaa
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHue yuyeOHOro kypca «AnreOpa M Hayaja MaTeMaTHYE€CKOTO
ananuza» orBoautcs 260 vacos: B 10 kiacce — 132 yaca (4 yaca B Hexento), B 11
kiacce — 128 yacoB (4 yaca B HeJIEIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSITHYHBIC JAPOOH, IPOILICHTHI,
OeckoHeuHble mnepuoanueckue npoou. [IpumeHeHue apoOelt W MPOIICHTOB ISt
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U peabHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckne  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMd.  MoOyib
JEWCTBUTEIBLHOTO YHCia U €ro cBoicTBa. [IpubnmxEéHHbIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXosend (GOpMbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOWCTRA.

CreneHb ¢ palMoOHAJIBHBIM IOKa3aTeleM W €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapu¢pma. JleciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCJIOBOIO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHMSI M YpaBHEHMs-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUN U
HEpPAaBEHCTB. MHOTOwWIeHbl OT OJHOW TepeMeHHOW. JleleHue MHOrowieHa Ha
MHOrO4JieH ¢ ocrtatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
kodpdunmnentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIOBBIX BRIPAKEHUN, COACPIKAIINX CTETICHN U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcCHOBHBIE METO/IbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YpaBHCHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHI, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METO/IbI pereHus

Jorapu(PpMUYECKUX YpaBHCHUH.
OcHoOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PelieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cucrem IMHEWHBIX YpaBHEHMH. Marpuiua CUCTEMBI JIMHEWHBIX
ypaBHeHMIl. OnpenenuTenb MaTpUllbl 2X2, €ro reoMEeTPUYECKUH CMBICI U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENS ISl PELICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpUKIAgHBIX 3a4a4 C I[OMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue MOCTPOEHHOM MOAENU C
MOMOILBIO MaTPHUIL U OIIPEIETUTENECH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpaBHEHUII W HEpPaBEHCTB. lIpuMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3IMyHbIX 00JIacTeld HAyKu U peasibHOU
KU3HU.

DOyHKIUHN U TPAPUKH

Oynkuusa, crnocoOsl 3amanus GyHKIUU. B3aumHO o00paTHbBIe (QYHKIHH.
Kommnosummst pyskiuii. I'paduk  QyHkum. DinemeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymn QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE U HeuéTHbIe pyHKUMU. [lepuoanueckue
byukiuu. [IpoMexxyTku MOHOTOHHOCTH (GYHKIUU. MakCUMyMbl U MUHUMYMBbI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (QPYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CreneHHas QyHKIMS ¢ HATypaJdbHBIM U LI€JIbIM TOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas GyHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIEHUs YpAaBHEHUH.

TpuroHomeTpuyeckass OKPY>KHOCTb, OIPENEIEHUEe TPUTOHOMETPUUYECKUX
(GYHKIMI YHUCIOBOTO apryMeHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maTemMaTH4ecKoOro aHajimsa

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUs ITOCJICAOBATEIbHOCTEH. MeTon
MaTeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHST BO3HUKHOBEHHSI MAaTEMATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuiecKas rnporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccusi. Cymma O0€CKOHEYHO YOBIBAIOIIEH MeOMETPUUYECKON
MPOTrPECCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno €. @opmyiia CI0KHBIX
NpoLeHTOB. Mcnonb30BaHWE MPOTPeccUMU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HemnpepsiBHble (GyHKIIME W WX CBOMCTBA. TOo4yku pa3pbiBa. ACHMMOTOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUH 1715 penieHus 3aaa4.

ITepBas u Bropas npou3BoaHble QyHKIUU. Onpenenenne, reOMeTpUIECKui u
buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeNbHOU K rpauKy GpyHKIHU.

[IpousBogubie  smemeHTapHbX  ¢yHkmuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIMY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOX€eCTBO, ONEepanMy HaJ MHOXECTBAMHU W KX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PEIICHUU 331ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

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

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oOiee
kpatHoe (nanee — HOK), ocTtaTkoB 1o Moayito, aropurmMa EBkinuaa 1 penieHus
3a/1a4 B LIEJIBIX YUCIAX.

KommnekcHble uucia. Anredpavueckass W TPUTOHOMETpUYECKas (QOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeThdyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHun u3 KOMIUIEKCHOrO uucia. [I[pumenenue
KOMILJIEKCHBIX YKCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYIHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO0p  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHMM C  MOMOIIbIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeHeHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3yIbTaTOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHkIUA. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPUKH.

['padrueckne mMeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PEILLICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMPH PEUICHUM 3aad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHAJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (YHKIMII HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxaenue  HauOoNbIIEro W HAaMMEHBUIETO0  3HAYEHUU
HEIMPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEIIeHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs Mpolecca,
3aJIaHHOTO (HOPMYJIOi MU TpauKoM.

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

WNurerpain. I'eomerpruueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mo ¢popmyne Hotorona-JleiiOuua.

[Ipumenenue wHTErpanga A HAXOXKICHUS IUIOMIAACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOLECCOB C MOMOLIBI0 U depeHIaTbHbIX
YPaBHEHUM.



INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOLETyp TPaKIaHCKOTo oOmecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GyHKUUSIMHU ¥ HA3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTUKEHHUSIM POCCUHUCKUX MAaTE€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAHUE HTUX JIOCTIDKEHHH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAaKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUM HAyKH U JIEITEIbHOCTBIO YYEHOTO, OCO3HAHUE
JIUMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOUYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMUHbIX BUJIOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHUSI TMPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEpecax 310pOBOTo U 0€30MacHOr0 00pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE THTAaHHWE, COATAHCUPOBAHHBIM PEKHUM 3aHITUH U
OTJIIbIXa, peryisipHas (u3nUecKasi aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYydy, OCO3HAaHWE IICHHOCTU TPYAOTIOOUs, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHANBHON  JCSITENIBHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKEHUHM BCEH JKU3HM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHUIO B PEIICHUU TPAKTUUECKUX 3a]1a4y MaTeMaTUYECKON HaMpPaBJICHHOCTH;



7) 3K0JI0rH4eCKOr0 BOCIIMTAHMSI:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKONM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMATbHO-?KOHOMHUYECKHUX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpeibl, 0OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY’)Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIEGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOW HayKH Kak c(epbl 4YeIoBEUeCKOW JesATEebHOCTH, 3TaroB €&
pa3BUTHUSI W 3HAYMMOCTH JUIS Pa3BUTHS [MBUJIM3AIMH, OBJIAJEHUE SI3BIKOM
MaTeMaTUKU U MaTeMaTUYeCKOM KyJIbTypOW KakK CpEJICTBOM MO3HAHHUS MHPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIUBUIYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble Jiornvyeckne 1eiicTBUA:

BBISIBJISAIT M XapaKTEPHU30BaTh CYIIECTBEHHBbIE NPHU3HAKH MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHUS J1s1 0000UICHUS U CPaBHEHUSI, KPUTEPUU ITPOBOJIUMOTO aHAJIHN3a;

BOCIIpUHUMATh,  (opMyIupoBaTh U  MOPeoOpPa3oBBIBaTh  CYXKICHHS:
YTBEPAMUTENbHBIE U OTPULATENbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIITH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IPOTUBOPEUHSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKIACHUSIX, TpeajiaraTb KPUTEPHUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JenaTb BBIBOABl C MCIOJb30BAHUEM 3aKOHOB JIOTHUKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHH 110 aHAJIOTUH;

IIPOBOJUTE CAMOCTOSITENIBHO JT0KA3aTENbCTBA MATEMATHUECKUX YTBEPKACHUIM
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, PUBOIUTH MPUMEPHI U
KOHTPHPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXAECHUS U BBIBOJIBI;

BBIOMpaTh Ccrnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOAAIMA ¢ y4ETOM
CaMOCTOATENIBHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBaregbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHI KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HaHUS,
bopMyaMpoBaTh  BONPOCHI,  (PUKCUPYIOUIME  MPOTUBOpEUUE,  MOpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MTO3ULIUI0, MHEHHE;



IIPOBOJIUTH CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIA YKCIIEPUMEHT, UCCIIEIOBAHNE
10 YCTAHOBJIEHHUIO OCOOEHHOCTEN MaTEMaTUYECKOT0 0OBEKTa, SIBJIICHUS, IIPOLIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00BbEKTAMH, SIBJICHUSIMHU, IIPOLIECCAMU;

CaMOCTOSITENILHO (POPMYIHPOBaTH OOOOIICHHUS U BBIBOJBI MO pe3yibTaTaM
NpOBEAEHHOTO  HAONIONCHHUSA, WCCIENOBAaHUS, OLEHHWBATh  JOCTOBEPHOCTH
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBAaTh BO3MOKHOE PAa3BUTHE IIPOLIECCA, A TaKKE BBIABUIATH
IPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ nunopmanmeii:

BBISIBJIATH JeUIUTHl HHPOPMAIUH, JAaHHBIX, HEOOXOAUMBIX Ui OTBETa Ha
BOIIPOC U ISl pEUICHUS 33/1a4H;

BbIOMpaTh UH(POPMALIMIO U3 UCTOYHUKOB PA3IUYHBIX TUIIOB, AHAJIU3UPOBATD,
CHUCTEeMaTHU3UpOBaTh M HHTEPIPETUPOBATh HMH(YOPMAIMIO DPA3NUYHBIX BUIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3IU4HbIX (popmax,
WLUTIOCTPUPOBATH IpapuuecKH;

OLICHMBATh HaAEKHOCTD uHbOopMauu 1o CaMOCTOATEIIBHO
c(OPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJIbHbIE y4eOHbIE 1eCTBUS

OO1enne:

BOCIIPUHUMATh U (JOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeasIMH OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIpaXXaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M MHCBMEHHBIX TEKCTax, JaBaTh MOSICHEHHWS MO XOJy PEIICHUS 3aJ1ayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN Pe3yJibTarT;

B X0Ji€ 0OCYXXJICHUS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXJIaeMON TEMBI,
npoOJieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIlCJICHHbIE Ha TOUCK
pEILICHUS, COIOCTAaBISATh CBOM CYXJACHUS C CYXKICHUSIMU JPYTUX YYaCTHHUKOB
Jajora, oOHapy)KUBaTh Pa3Wdue W CXOJCTBO MO3WIIHUKA, B KOPPEKTHOU (opme
bopMyIUpOBaThH pa3HOTIIACHS, CBOM BO3PAKEHUS;

MPEACTABIATh PE3YIbTATHI PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIEOBaHMUSI,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpPATh (POopMaT BBICTYIUICHUS € Y4€TOM 3ajaad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIC YyHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

COCTaBJISITh IJIaH, aJITOPUTM PELICHUS 3a/1auH, BEIOUpATh CIIOCOO pElIeHUs C
y4€TOM HMEIOIUXCS. PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJa/JeTh HABBIKAMU  [O3HABAaTEJbHOM  pediiekcuu Kak  OCO3HAHHUSA
COBEPLIAEMBIX JACHUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJIbTAaTOB, BIAACTh



croco0aMu CaMONPOBEPKH, CAMOKOHTpPOJI TMpoliecca M pe3ysbTara pPelieHUs
MaTeMaTUYEeCKOM 3a/1auu;

NpEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPHU PELICHUU 3a/1ayH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATEIBCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHITH MPUUUHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIEATEIIbHOCTH, HAXOUTh OIIMOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OMBITY.

CoBMecTHasi 1eATEIbHOCTD:

MOHUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaTIbHOM
paboThl TpU pEHIeHHH Y4YeOHBIX 3a7ad, MNPUHUMATh 1eJib COBMECTHOMU
NeSATEIbHOCTH, TJIAHUPOBATh OPTaHM3AIMI0O COBMECTHOW pabOThI, pacrpeneisiarh
BUIIBI pabOT, JIOTOBApWBATHCS, OOCYXHaTh TMPOIECC W pPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNMoBbIX (opMax paboThl (0OCyXaeHHsl, 0OOMEH MHEHUH,
«MO3TOBbIE IITYpPMbD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl H
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU UJIEHAMU KOMAaH/bI, OIICHUBATh
KauyeCTBO CBOETO BKJaJa B OOIIMHA MPOAYKT MO KPHUTEPUAM, CPOPMYIHMPOBAHHBIM
Y9aCTHHKAaMHU B3aUMOJICHCTBHSI.

HPEIMETHBIE PE3YJIbTATDBI

K xonmy oOyuyenuss B 10 kiacce oOydyaromuics TOJYYUT CIEIYIOLTUE
MPEAMETHBIC PE3YJIbTaThl IO OTACJIBHBIM TeMaM pabouell mporpaMmbl yueOHOTO
Kypca «Anredpa U Hauaja MaTeMaTHYECKOTO aHAIN3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAIBHOE YHCIIO, OECKOHEYHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO, MHOXECTBA
paLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOLYJIb AEHCTBUTEIBHOTO YUCIIA;

MPUMEHSTh JIpOOM W TPOLIEHTHI ISl PElIeHUs MPUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIICH 3HAHUN U pEAIbHOW KU3HU,

MPUMEHSTH MPUOIMKEHHBIC BBIYMCIICHUS, TTPABUJIAa OKPYTJICHUS, IPUKUIIKY H
OLICHKY p€3yJIbTaTa BEIYNCICHUN;

CBOOOJIHO ONEpPUPOBATh TOHSATHEM: CTENEHb C IeJbIM I[OKa3aTelieM,
WCIIOJIB30BaTh MOJIXOMSIIYI0 (POpMY 3anucH JEHCTBUTEIBHBIX YUCEN JJIS PEIICHUS
MMPAKTUYECKUX 3a7a4 U MTPEICTABICHUS JAHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HATypaIbHOU
CTEIICHU;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTEIICHb C PAIIMOHATIBHBIM MOKA3aTEJIEM;

CBOOOJIHO OIEpPUPOBATh MOHATHUSAMHU: JiIorapudM 4YHCIa, JECATHUYHBIC U
HaTypaJbHBIE JIOTapU(MBL;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHTEHC
YUCIIOBOTO apTyMEHTA;



OIEpUPOBATH MOHATUSAMU: APKCUHYC, aPKKOCUHYC M apKTAHT€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHITHSAMHU: TOXKJIECTBO, YPaBHEHUE, HEPABEHCTBO,
PaBHOCWJIbHBIE YPAaBHEHUS U YPABHEHHUS-CIIECICTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATHh pPAa3JIMYHblE METOJbl pEIICHUsS pPAlMOHAIBHBIX U JpOOHO-
palMOHAIbHBIX YpPaBHEHUH, NPUMEHATh METOJ HHTEPBAJIOB JJI1 pELICHUS
HEPaBEHCTB;

CBOOOJHO OIEpPUPOBATH MMOHATUAMH: MHOTOYIEH OT OJHOW MNEPEMEHHOM,
MHOTOUJIEH C IelbiMH Kod(h(UIMEeHTaMH, KOPHM MHOTOYJICHa, MIPUMEHATH
JIeJIEHNE MHOTOWJIEHAa Ha MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUISl pellieHus 3a/1a4;

CBOOOJHO ONEPUPOBATH TMOHATHSAMHU: CHCTEMAa JIMHEHHBIX YypaBHEHMIA,
MaTpuIa, ONPEACINUTENb MATPULBI 2 X 2 W €ro TEOMETPUYECKHNM CMBICI,
UCIIOJIB30BaTh CBOMCTBA ONpeenuTeNs 2 X 2 Juisl BBIYMCIEHHUS €r0 3HAYCHHS,
IPUMEHATh ONPEINCIUTENN JUIsl PELICHUS CUCTEMBl JIMHEHHBIX YypaBHEHUH,
MOJICJINPOBATh PEAJIbHBIE CUTYalluH C IIOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIEIOBATh IOCTPOEHHBIE MOJEIM C IOMOIIBIO MaTpUIl W OIpPEACIHUTENEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOWCTBA JIEHCTBUH C KOpHSAMHU JUIsl IpeoOpa3oBaHus
BBIPAKCHU;

BBINIOJIHATH MPE0OPa30BaHUs YHCIIOBBIX BBIPAKEHUH, COAEPKALMX CTENEHH C
palMOHAIBHBIM MTOKA3aTeNEM;

UCIIOJIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAXKECHUH;

cBOOO/IHO ONEpUPOBATH MOHATUSMU: HppalOHAIbHbIC, MOKa3aTelIbHbIE U
Jorapu(MUYECKHe YpaBHEHHUS, HAXOIUTh UX PEIICHHS C TOMOUIBI0 PABHOCUIIBHBIX
NEepPEeX0A0B WIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;

IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKHEe (GOpMYJIIbl JUIsl TPeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAKECHMI;

cBOOOZIHO ONepUpoBaTh MOHATHEM: TPUTOHOMETPUUYECKOE YypaBHEHUE,
OPUMEHATh  HeoOXxoaumble  (OPMYJIBl  JJIi  PELICHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPABHEHUMH;

MOJICJIMPOBATh pealibHble CHUTyalldd Ha S3bIKE€ alnreOpbl, COCTABIATH
BBIDAKEHHSI, YPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jadyd, HCCIEN0BATh
MOCTPOEHHBIE MOJIEJH C UCIIOIB30BAHUEM alllapaTa anreopsbl.

DyHKIUHN U TPAPUKU:

CBOOOJIHO ONEpUPOBaTh MOHIATUAMU: (DYHKIIMS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO OOpaTHble (QYyHKIUMU, KoMmo3uIus GyHKIUNA, Tpaduk QyHKIUH,
BBITIOJIHATH dJIEMEHTapHbIC MTpeoOpazoBanus rpaduKoB PYHKITUN;

CBOOOJHO OIEPUPOBATH MOHATUSIMHU: OOJACTh OMPEEICHUS U MHOXKECTBO
3HaYE€HUN QYHKIMH, HYIH QYHKIUHU, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA;



CBOOOJTHO OMEpUpPOBATH TMOHATUAMH: UYETHBIE U HEUYETHbIE (YHKLHH,
nepuonyeckue (PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBbI U
MUHUMYMbI (DYHKIIMM, HaumOoJbllieeé M HauUMEHbIee 3HaueHue (YHKIUM Ha
IPOMEXKYTKE;

cBOOOIHO ONEpPUPOBATh MOHATUSAMU: CTENCHHAs] (PYHKIHMS C HATypaldbHBIM U
HeabIM TIoKa3zaTeneM, rpaguk CTeneHHOW (YHKUIHUU C HATypalbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpHs N-Oi CTemneHW Kak (DYHKIMU OOpaTHOM CTENeHu ¢
HATYpaJIbHBIM ITOKa3aTeleM;

ONEpUPOBATh TOHATUSAMU: JHHEHHAs, KBaJpaTUUHas U APOOHO-IHHEWHas
(GYHKIUH, BBITIOTHATE JIEMEHTApPHOE MCCIIEA0BAaHNE U MIOCTPOCHUE UX TPAPUKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: TOKa3aTeslbHAas MU JorapupmMuyeckas
GbyHKUIMHA, UX CBOMCTBA U rpaduKH, MCIOJIH30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHU;

CcBOOOIHO OMEpUPOBATH TOHATUSAMHU: TPUTOHOMETPUYECKAsT OKPYKHOCTB,
OIpeiesIeHue TPUTOHOMETPUUECKHUX (PYHKIUI YUCIOBOTO apryMEHTa;

UCIIONB30BaTh rpaduku (yHKOUH JUId  HMCCIEAOBAaHUS IPOLIECCOB U
3aBHUCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HHU, BBIpAXaTh (HOPMyJIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Hauajia MmaTeMaTH4ecKOro aHAJIM3a:

cBOOO/IHO ONEpUPOBATHh MOHATUSAMHU: apuMeTnyeckas U TeoMeTpUdecKas
nporpeccusi, 06CKOHEUHO yObIBalOIlasi T€OMETpUYECKask MPOTrpeccHsi, TMHEUHbIN U
HKCMOHEHIIUATIBHBIA POCT, (OpMyJia CIOKHBIX MPOIIEHTOB, UMETh MPECTABICHUE
O KOHCTaHTE;

UCTIONb30BaTh TMPOTPECCUU ISl PEIICHUs pealbHBIX 3a/ad MPUKIATHOTO
XapakTepa;

cBOOO/IHO ONEPUPOBATH MOHATUAMU: NTOCIEN0BATENLHOCTD, CIIOCOOBI 3a/JTaHUS
MOCIIEIOBATEIHHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
MOHMMATh OCHOBBI 3apOXKJACHHUS MAaTeMaTHYeCKOro aHajim3a Kak aHajiu3a
OCCKOHEYHO MaJIBIX;

CBOOOJIHO OMEpUpPOBaTh MOHATHUSIMHU: HENpEPbIBHbIE (DPYHKUUU, TOYKHU
paspsiBa rpaduka GyHKIHUH, aCUMIITOTHI Tpaduka QyHKIINY;

cBOOOHO OIEpHpOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAS Ha OTpPE3Ke,
MPUMEHSATH CBOMCTBA HETIPEPHIBHBIX (DYHKIUH 7S pEUICHMs 3a/1a4;

cBOOOJHO OIEpPUpPOBaTh TMOHATUSIMU: TIepBas U BTOpas MPOU3BOIHBIC
dbyHKIIMH, KacaTelbHas K Tpaduky QyHKINY;

BBIYUCTISATH MPOU3BOHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO W KOMIIO3HIINH
IBYX (YHKIUH, 3HATH MIPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUUECKUI MU (U3MYECKUN CMBICT MPOU3BOJHOM IS
peleHus 3aaau.



MHo:xecTBa M JIOTHKA:

CBOOOJHO  OMNEpPUPOBATH  MOHATUSIMU:  MHOXXECTBO,  ONEpaly  Haj
MHOKECTBaAMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar Jyisi OMUCaHUs PeabHbIX
MIPOIIECCOB U SBJICHUM, TIPY PEIICHUU 3a71a4 U3 APYTUX yUICOHBIX MTPEIMETOB;

CBOOOJTHO OMNEpPUPOBATH MOHATUAMHU: OIpE/AeNIeHHe, TEeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOIO O0OBEKTA, I0KA3aTEIbCTBO, PABHOCHIIbHbBIE
YpaBHEHUS U HEPABEHCTBA.

K koniy oOyuenuss B 11 kJjacce 0Oy4yarONIMICSd MOJYYUT CIEAYIOIIHE
MPEIMETHBIC PE3yJbTAaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOTr0 aHaTU3a:

Yuciaa 1 BBIYUCTCHUA:

CBOOOJIHO ONEpPUPOBaTh TMOHATUAMH: HATypallbHOE U II€J0€ YHUCJO,
MHOKECTBA HATypaJbHBIX U IEJBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKU JEITUMOCTHU
uenbix yucen, HOJl u HOK HaTypanibHBIX 4Kcen ISl pelIeHHs 3a1a4, IPUMEHSTh
anroput™ EBknupa;

CBOOOJTHO OMEPUPOBATH IMOHSATUEM OCTaTKa IO MOJIYJIO, 3alUChIBaTh
HaTypaJIbHBIC YKCJIA B PA3JIMYHBIX MTO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOO/IHO OMEPUPOBATH MOHSTUSMU: KOMIUIEKCHOE YMCJIO W MHOXECTBO
KOMILJIEKCHBIX YHUCEJI, MPEACTaBIATh KOMIUIEKCHBIE YMCa B alreOpanyeckoud u
TPUTOHOMETPUUECKOU (hOpMeE, BBIMOIHATH apu(PMETHUECKUE OIepaluu ¢ HUIMHU U
n300paxaTh Ha KOOPJUHATHOM MJIOCKOCTH.

YpaBHeHMS 1 HEPAaBEHCTBA:

CBOOOJIHO OMNEPHUPOBATH MOHITHUSMU: HUppaAlMOHAIBHBIC, MOKAa3aTebHbIE U
jJorapuMUUYECKHe HEpPaBEHCTBA, HAXOJUTh MX PEIICHUS C TOMOIIBIO
PaBHOCHJIbHBIX NIEPEXO/IOB;

OCYILIECTBJISITh OTOOp KOpPHEH TMpH pPEHICHUU TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOJTHO OIEpUPOBaTh TMOHSATHEM TPUTOHOMETPUUECKOE HEPABEHCTBRO,
OPUMEHATh  HeoOxoaumble  (HOPMYJIBI  JIJIi  PEIIEHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOO/IHO ONEPUPOBATh MOHSATUSIMHU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUN U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbl U CUCTEMBbI-CIICJICTBUS, HAXOAUTh PEIICHUS
CUCTEMbl U COBOKYITHOCTEW pallMOHAJIBHBIX, UPPAIMOHATIBHBIX, MOKA3aTENbHBIX U
JorapuMUYECKUX YPAaBHCHHUIN U HEPABECHCTB;

pemarb palvoHaJIbHbIE, UpparoHaibHBbIE, MoKa3aTebHEbIE,
JorapuMUUecKue U TPUTOHOMETPUYECKUE YpaBHEHUSI U  HEPABEHCTBA,
CoJieprKalllie MOIYJIM U TTapaMeTphl;

MPUMEHSTH TpaduuecKre MEeTOIbI JJI PEIICHUs] YpaBHEHUN W HEPaBEHCTB, a
TaKXke 3ajJlay ¢ napaMeTpamu;

MOJICIUPOBaTh pEaJbHbIE CHUTYallMM Ha S3bIKE aJlreOphl, COCTAaBJIATH
BBIpAXEHUSI, YpPaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBbI IO YCIOBHIO 3ajayH,



UCCJIEI0BaTh IOCTPOCHHBIE MOJIENM C HCIOJb30BAaHMEM allfapara ajireopsl,
MHTEPHPETUPOBATH MOJYUYECHHBIN pPe3yJIbTar.

DOyHkuuu U rpapuku:

CTpOUTHh TpaduKH KOMMO3UIMHU (YHKIHI C TOMOIIBI0 3JIEMEHTapHOTO
UCCJIEJOBaHMSI U CBOIMCTB KOMIIO3MILIUU ABYX (QYHKIUH;

CTPOUTb TIEOMETPUYECKHE 00pa3bl YpaBHEHHMM W  HEPaBEHCTB Ha
KOOPJUHATHOM TIOCKOCTH;

CBOOOJIHO OMEpPHpPOBaTh TMOHATUSAMHU: TpadUKH TPUTOHOMETPHUUECKHX
dyHKImi;

OPUMEHATh (QYHKIUM Ui MOJCIUPOBAHMS U HCCIENOBAHUS PEaJIbHBIX
IIPOLIECCOB.

Havana maTeMaTH4eCcKOro aHaIu3a:

UCITIOJIb30BATh MPOU3BOIHYIO JIJISl UCCIEOBAaHUSI (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaxXOJUTh HAOOJIbIIEe U HAMMEHBITIEE 3HAYCHHS (DYHKITMN HETIPEPHIBHOW Ha
OTpE3KE;

UCIIOJI30BaTh TMPOM3BOJHYIO [IJIi HAXOXKJICHUS HAWIYYIIero pEIICHHUS B
OPUKIAAHBIX, B TOM YHCIE COIUAIbHO-DKOHOMMYECKHX, 3ajJaudax, s
OTIpE/IETICHUS] CKOPOCTH W YCKOpPEHHWsS Tpolecca, 3aJaHHOTO (QOpMyJod WM
rpapuKoMm;

CBOOOJTHO  OMEPHUPOBATH MOHATHSIMHU: TEPBOOOpa3Hasi, ONpeneIEHHBIH
WHTErpajl, HAXOJWTHh IEPBOOOPA3HBIC AIEMEHTAPHBIX (DYHKIMH UM BBIYUCIATH
uHTerpai no gopmyne Hetorona-Jleionuna;

HAXOAWTh IJIOMAJN TNIOCKUX QUTYP U 0OBEMBI TET ¢ TOMOIIBIO HHTETpAIa;

UMETh TPEJCTaBICHHE O MaTeMAaTHYECKOM MOJCIMPOBAHUHM HA TMPUMEPE
coctaByieHust U PepeHITNAIbHBIX YPaBHEHUN;

pemaTh NMPUKIAIHbIC 337a4, B TOM YHUCJE COIMATbHO-PKOHOMUYECKOTO U
(bu3MYECKOTO XapaKTepa, CpeCTBAMU MAaTEMaTHIECKOTO aHaJIN3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounuecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapupie  Ipaxruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOX€ECTBO 1EHCTBUTEIIBHBIX YHCEIL.
1 MHorounensl. PaninoHnanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBI IMHEHHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUs C 12 1
LIEJIBIM ITOKa3aTeIeM
3 Apudmernueckuit KopeHb N-0if cTENeHN. 15 1
HppaumonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
YpaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
JlorapudmMuueckne ypaBHEHHs
6 Tpuronomerpruyeckue BoIpaxkeHUs U 29 1
YpaBHEHUS
7 ITocnenoBarenbHOCTH U POTPECCUH 9
8 HenpepriBabie pynkiuu. [IponsBoanas 20
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 132 10 0




11 KJIACC

KoanyectBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NMpoOrpamMmbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTesbHbIE
padoThI padoThI pecypenI
1 HccnenoBanne GyHKIHIA ¢ TOMOIIIBIO 29 1
MIPOU3BOIHOM
2 [TepBooOpasHast u HHTETpa 12 1
3 I'paduku TpUTOHOMETPHUECKUX (HYHKIIHH. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmoHansHbIe, TOKa3aTeIbHbIC U 24 1
norapuMUYECKHe HEPABCHCTBA
5 KommiekcHbie uncna 10
6 Harypanbhblie u 1ienpie yucia 10
CucreMsbl paliioHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ mapaMmeTpamu 16 1
9 [ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3 AL 3 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 128 10 0




IHOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Nen/m  Tema ypoka Konrpoabnbsie IIpakruuyeckue Aara tupposhie
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI pecypes!
1 MHo3k€ecTBO, Onepaliy HaJl MHO>KECTBaMU 1
U UX CBOMCTBA
2 Juarpammsbl Diinepa-Benna 1
3 [IpumeHeHne TeoOpEeTUKO-MHOKECTBEHHOTO 1
anmapara Jjs peleHus 3a1a4
Panmonanehbie yncna. OOBIKHOBEHHBIC U
4 JeCATUYHbIE ApOOH, IPOLIEHTEHI, 1
OecKOHEUYHbIE IEPUOANYECKHE APOoOU
Parmonanbshble uncia. OObIKHOBEHHBIE U
5 JieCATUYHbIE ApOOH, MPOLIEHTHI, 1
OecKOHEUYHbIE IEPUOANUECKUE APOOH
6 [Tpumenenue apoGeil ¥ NPOLEHTOB ISt 1
pelieHus: NpUKIaAHbIX 3a7a4
5 HeiicTBuTenbHble uncia. PanimonaabHbIe U 1
UppalMOHAJIbHBIE YKCIIa
3 Apudmerndeckre onepanum ¢ 1
NeHCTBUTENbHBIMU YUCIIaMU
9 Monyinb JEHCTBUTEIBHOIO YNCHIA U €T0 1
CBOICTBa
[TpuOnuxEHHBIE BBIYUCIIEHUS, TIPaBUIIa
10 OKPYTJICHHS, IPUKUIKA U OIICHKA 1
pe3ynbTaTa BhIYUCICHUN
1 OCHOBHBIE METO/BI PELLIEHUS LENBIX U 1

JIPpOOHO-paLlMOHANIBHBIX YPaBHEHUHN U




HEPABEHCTB

12

OcCHOBHBIE METOBI PELICHUS LENbIX U
JIPpOOHO-paLlMOHAIBHBIX YPaBHEHUHN U
HEPaBEHCTB

13

OCHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
IpoOHO-PallMOHATIBHBIX YPABHEHUH U
HEPaBCHCTB

14

15

16

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenre MHOro4JeHa Ha MHOTOUJIEH C
octatkoM. Teopema besy

MHorouseHsl ¢ HeabMu Ko3(hpuiineHTamu.
Teopema Buera

Pemenne cucrem TUHEHHBIX ypaBHeHI/Iﬁ

17

18

19

Pemenne cucreM TMHEHHBIX YpaBHEHUI

Marpuia cucTeMbl JINHEWHBIX YPAaBHEHUM.
Onpexnenurens MaTpULBI 2X2, €r0
re€OMETPUUYECKUI CMBICI U CBOMCTBA;
BBIYHCJICHUE €r0 3HAYCHUS

[IpuMeHeHne onpenenuTens A pereHus
CUCTEMBI JINHEWHBIX YPaBHEHUU

20

21

22

Pemenue npukiaaHbIX 3aa4 ¢ HTOMOIIbIO
CUCTEMBI JINHEWHBIX YPaBHEHHUN
Pemenue npukiaaHbIX 3aa4 ¢ HTOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU
KonTponbhas pabora: "PannonansHbie
ypaBHEHUs U HepaBeHCTBA. CHCTEMBI
JMHENHBIX YpaBHEHUN"

23

DyHKIUA, CTTOCOOBI 3aaHus (DYHKITHH.
B3anmuo obpatubie pyHkimn. Kommosumms

byHKIMHA

24

I'paduk Qynkmuu. nemeHTapHBIC
npeoOpa3zoBanus TpaduKoB GyHKIIHHA




OO6nacTh onpeneneHus] © MHOXKECTBO

25 3HadeHuil pyHkuuu. Hynu GyHkmm.
IIpoMexyTKH 3HaK IOCTOSIHCTBA
UéETHbIe 1 HEUETHBIC (PYHKITUH.

26 [Tepuoanueckue ¢pynkiuu. [IpomexxyTku
MOHOTOHHOCTH (DYHKITHH
MaxkcuMyMbl 1 MUHUMYMBI (DyHKIIMH.

27 Haubonbiiee u HauMeHbllIee 3HaYCHHE
(GYHKLIMN Ha IPOMEXYTKE

28 Jluneitnasi, kBajpaTH4Has U APOOHO-
TMHEWHas QYHKIUH

29 DneMeHTapHOe UCCIIEJOBAaHNE U
MOCTpOeHHE TPadUKOB ITHUX QYHKIUN

30 DneMeHTapHOe UCCIIEJOBAaHNE U
ocTpoeHue rpadukoB STUX QyHKIUH

31 Crenens ¢ 1enbpIM MokasareneMm. bunom
Herorona

39 Crenens ¢ nensIM nokasareneMm. buaom
Herorona

33 CrenenHas GyHKLUS C HATYPAJIbHBIM U
1esbIM nokaszareneM. E€ cBoiicTBa u rpaduk

34 CrenenHast GyHKIUS C HAaTypalIbHBIM U
1enbIM TokazaTenieM. E€ cBoiicTBa u rpadux

35 Kontponsnas padora: "CreneHnas
¢bynkus. E€ croiictBa u rpaduk”

36 Apudmernueckuil KOpeHb HaTypaTbHON
CTETIEHU U €T0 CBOWCTBA

37 Apudmernueckuii KOpeHb HATYPATHHOU
CTEIICHH U €r0 CBOWCTBA
[IpeoOpa3oBaHus YUCIOBBIX BBIPAKCHUIA,

38 coJiepKalluX CTENIeHU U KOPHU




39

40

[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHM,
coJiepKalluX CTENEeHU U KOPHU
[Ipeo6pa3oBaHUs YUCIOBBIX BbIPAKECHHUI,
coJiepKalluX CTENEHU U KOPHU

41

Uppanmnonansusie ypaBHeHusi. OCHOBHBIE
METO/Ibl PEIICHUS UPPALMOHATBHBIX
ypaBHEHUU

42

43

44

WppanmonansHble ypaBHeHUs. OCHOBHbIE
MCTOABI pCHICHUS UPPALUOHATIbHBIX
YpaBHEHUU

Wppaumnonanbubie ypaBHeHUs1. OCHOBHBIE
METO/bl PEIICHHS UPPALMOHATBHBIX
YpaBHEHUU

PaBHOCUIIbHBIE TTIEpEXObl B PELICHUN
UppalMOHATIBHBIX YPaBHEHUI

45

PaBHOCHIIBHBIE IEPEXOBI B PELLICHUN
MPPALMOHAIIBHBIX YPABHEHUN

46

47

PaBHOCHIIBHBIE TIEPEXO/BI B PELICHUN
MPPALMOHAIIBHBIX YPABHEHUN

CBoiicTBa u rpaduk KOpHs N-0if cTeneHn
Kak (pyHKIIMM 0OpaTHOM CTETEeHH ¢
HaTypaJIbHBIM IOKa3aTelIeM

48

CaoiicTBa ¥ rpa@ K KOpHS N-Oi CTENeHU
Kak (pyHKIIMHM 0OpaTHOM CTETEeHH ¢
HaTypaJbHBIM ITOKa3aTeleM

49

KonTponbnas padora: "CsoiicTBa u rpaduk
KOpHs N-o¥ creneHu. MppanroHanbHbIe
ypaBHeHUA"

50

CTeﬂeHB C pa]_II/IOHaJ'IBHBIM I10Ka3aTcJICM U
€€ CBOMCTBA

o1

CTeﬂeHB C paI_II/IOHaJILHBIM I10Ka3aTcJICM U
€€ CBOICTBa




CrereHs ¢ PallMOHAJIBHBIM IMOKA34aTCJICM U

52 . 1
e€ cBoiicTBa

53 [TokazaTenpHas GyHKIHS, €€ CBOWCTBA U 1
rpaduk

54 Hcnonp3oBanue rpaduka QyHKIuM 1715 1
pelIeHusl ypaBHEHU I
[TokazarenbHbie ypaBHeHUSI. OCHOBHBIE

95 METO/Ibl PEIICHNUS [T0KA3aTEIbHBIX 1
YpaBHEHUU
[TokazarenbHbie ypaBHEeHUS. OCHOBHBIE

56 METO/IbI PEIICHHUS TOKa3aTeIbHBIX 1
ypaBHEHUH
[TokazarenbHbie ypaBHEeHUS. OCHOBHBIE

57 METO/IbI PEIICHHUS MTOKA3aTeIbHBIX 1
ypaBHEHUH
[TokasarenpHbIe ypaBHEeHUS. OCHOBHBIC

58 METO/IbI PEIICHUS TTOKA3aTeTHHBIX 1
YpaBHEHUH

59 KonTponbhas padora: "[lokazarensHast 1
¢bynkums. [lokazarensHble ypaBHEHUS "

60 Jlorapudm yucna. CpoiicTBa norapudpma 1

61 Jlorapudm uucna. CpoiicTBa norapupma 1

62 Jlorapudm uucna. CoiicTa jorapugpma 1

63 JlecATHYHBIC U HATypaJIbHBIE JIOTapH (MBI 1

64 JlecATUUHBIE U HATypaJIbHbIE JTOTapH(pMbI 1

65 [TpeoOpazoBaHMe BEIPpAKCHHH, COTEPIKANTUX 1
norapu@msl
IIpeoOpasoBanue BEIPAKEHNI, COLEPKALIAX

66 ’ 1
sorapudmbl

67 [IpeoOpa3oBaHue BBIpAKEHHH, COIEPIKALTIX 1

norapupmbl




Jlorapudpmuueckas pyHKuus, €€ CBOUCTBA U

o8 rpadux

69 Jlorapudmuueckas GyHKIUS, €€ CBONCTBA U
rpaduk

20 Hcnonp3oBanue rpaduka QyHKIuM 1715
peLIEHHS] ypaBHEHUI

71 Hcnons3oBanue rpaduka GyHKIUN 1715
pelieHusl ypaBHEHU N
Jlorapudmuueckue ypaBHeHnus. OCHOBHbIE

72 METO/IbI PEIICHUS JIOTApUPMUUECKUX
ypaBHEHUH
Jlorapudmuaeckue ypaBaeHus. OCHOBHBIE

73 METO/IbI PEIICHHS JIOTApUPMUUECKUX
ypaBHEHUH
Jlorapudmuueckue ypaBuenusi. OCHOBHBIE

74 METO/Ibl pelIeHUs Jorapu(PpMUUECKUX
YpaBHEHUU

75 PaBHOCUIIBHBIE TIEPEXOBI B PEUICHUH
JoTapu(PMUYECKUX YpaBHEHUM

76 PaBHOCUIIBHBIE TTIEPEXOBI B PEUICHUH
norapuMUYECKUX ypaBHEHUI

77 Kontponbnas pabdota: "Jlorapupmuueckas
¢byukus. Jlorapupmuueckue ypaBHenus"

78 Cunyc, KOCHHYC, TAHT€HC U KOTaHT'€HC
YHCIIOBOTO apryMeHTa

79 Cunyc, KOCUHYC, TAHT€HC U KOTaHT'€HC
YHCIIOBOTO apryMeHTa

80 ApKCUHYC, apKKOCHHYC U apKTaHT'€HC
YHCIIOBOTO apryMeHTa
ApPKCHHYC, apKKOCHHYC U apKTaHI€HC

81 YUCJIOBOTO apryMEHTa




Tpuronomerpuyeckas OKpyKHOCTb,

82 oTpeJiesIeHUe TPUTOHOMETPUYECKHIX 1
(GYHKINN 9MCIOBOTO apryMEHTa
Tpuronomerpudeckas OKpy>KHOCTb,

83 onpeielIeHuE TPUTOHOMETPUUECKHIX 1
(GYHKINN 9UCIOBOTO apryMEeHTa

84 OcCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYJIIBI 1

85 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

86 OcHOBHBIE TPUTOHOMETpPUYECKHE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

88 IIpeoOpa3oBaHue TPUrOHOMETPHUECKUX 1
BBIPAKEHU I

89 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX 1
BBIPA)KCHUI

90 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX 1
BBIpOKEHU I

o1 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKCHUI

92 Pemenuie TpUroHOMETpUUECKUX ypaBHEHUI 1

93 Pemenne TpUroHOMETpUYECKUX ypaBHEHUI 1

94 Pemrenne TpuroHoMeTpu4eCKuX ypaBHEHAN 1

95 Pemenne TpUroHoOMETpUUECKUX ypaBHEHUI 1

96 Perrenne TpUroHOMETpHUUECKUX YpaBHEHHUN 1

97 Pemrenne TpuroHoMeTpru4EeCKUX ypaBHEHUN 1
KonrtponbHas pabora:

98 "TpPUrOHOMETPUUECKNE BBIPAKEHUS U 1
TPUTOHOMETPUUYECKUE YpaBHEHUS"
ITocnenoBarenbHOCTH, CIOCOOBI 3a4aHUS

99 nocienoBaTelbHOCTEN. MeTon 1

MaTeMaTUYECKON MHIYKIIUU




MOHOTOHHBIC U OrpaHUYCHHBIC

100 nocneaoBareabHocTH. Mcropus ananm3a
0ECKOHEUHO MaJIbIX

101 Apudmerrdeckast Iporpeccus

102 I'eomerpuueckas nporpeccus

103 beckoneuyHo yObIBaroIiasi reoMeTpruiecKas
nporpeccus

104 CyMMa GeckoHEeYHO YOBIBarome
reOMEeTPUUYECKOI Mporpeccuu

105 JIMHENHBIN U SKCIOHEHIMAIIbHBIA POCT.
Hucno e. DopMyra CI0KHBIX POLEHTOB

106 Hcnonb30BaHue mpoOrpeccuu Ajs perieHus
pealIbHBIX 3a/1a4 MPUKJIAIHOTO XapaKTepa

107 Kontposnbnas pabora:
"IlocrenoBaTenbHOCTU U POrpeccun”

108 HenpepriBHble QYHKIIMN U UX CBOWCTBA

109 Touka pa3pbiBa. ACUMITOTHI IpadUKOB
byHKIUH

110 CaoiicTBa (QyHKIIMI HETIPEPHIBHBIX HA
OTpe3Ke

11 MeTos HHTEPBAJIOB JUIsl peILICHUS
HEPaBEHCTB

112 MeToa HHTEPBAJIOB JUISI pEILICHHS
HEPaBEHCTB

113 MeTto HHTEPBAIOB JUISI PETICHHSI
HEPaBEHCTB

114 MeTtoa HHTEPBAJIOB JUIsl pEILICHHS
HEPaBEHCTB

115 IIpuMeHeHne CBOMCTB HENPEPBIBHBIX
(GyHKUIMN 1715 pelieHus 3a1a4

116 [TepBas u BTOpas npou3BOAHBIC (DYHKIIMH




Onpenenenne, TeOMETPUIECKUI CMBICIT

117 . 1
MIPOU3BOIHOM
118 OnpeneneHHf, (bU3UYECKUN CMBICIT 1
MIPOU3BOTHOM
119 VYpaBHeHHE KacaTeIbHOU K TpauKy 1
byHKIIUU
120 VYpaBHeHHE KacaTeIbHOM K TpaduKy 1
byHKIIUN
121 [Ipou3BoIHBIE AIEMEHTAPHBIX (PYHKIINUN 1
122 [Ipon3BoIHbIE AIEMEHTAPHBIX (PYHKIIMMA
123 [IpousBoHAs CyMMBI, IPOU3BEACHHUS, 1
YaCTHOTO M KOMITO3ULIUU (YHKITUI
124 [Tpou3BoaHasi CyMMBI, TPOU3BEICHHS, 1
YaCTHOTO ¥ KOMITO3UIMH (QyHKIIUN
125 [Tpou3BoaHast CyMMBI, POU3BEICHHS, 1
9aCTHOTO ¥ KOMITO3UIIMH (yHKIIUH
126 KontponsHas padora: "[IpouszBoanas” 1 1
127 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 1
3HaHui: "YpaBHeHus"
198 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHui: "Oynkun"
129 HToroasi KOHTpOJIbHASA paboTa
130 WroroBas koHTpoJsibHasE paboTa 1 1
131 HOBTOPCHI/IC, 000011IeHNEe, CHCTEMATH3AINS 1
3HaHUU
132 HOBTOPGHHG, 000011IeHHEe, CUCTEMATH3 IS L
3HaHWUH
OBUIEE KOJIMYECTBO YACOB I10 132 10

I[TPOI'PAMME




11 KJIACC

Ne i/

Tema ypoka

[Ipumenenne npou3BOIHON K
UCCIIeIOBaHMIO (PYHKIIHM Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K
UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaunuecTBO 4acoB

Bcero

KonTpoJibHbIE
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHus

JJIeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTB M 9KCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
uccaeaoBaHuio PyHKINH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[Ipumenenne npou3BOIHON K
UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI
[Ipumenenne npou3BOIHOM K
UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTB M 3KCTPEMYMBI

Haxoxnenue HanOOJIBIIETO U
HAaUMEHBIIIETO 3HAUCHUS HEMPEPHIBHOMN
(GyHKIIMU Ha OTpe3Ke

Haxoxnenue HauOOoJIbIIETO U
HAaUMEHBIIIETO 3HAYCHUS HEIPEPHIBHON
(GbyHKIIMH Ha OTpe3Ke

Haxoxneaue HauOOoJIbIIErO U




HaVMEHBILIETO 3HAYEHUS HENIPEPBIBHOU
(GyHKINU Ha OTpE3Ke

10

11

12

Haxoxxaenne HanOoIbIIEro U
HAaWMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(YHKIIUM HAa OTPE3Ke

Haxoxxaenne HauOoJIbIIEro 1
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHON
(GyHKINU Ha OTpE3Ke

Haxoxxaenne HauOoJIbIIEro U
HAaUMEHBIIIET0 3HAUYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

13

[Ipumenenne nporu3BOIHOMN ISt
HaxO0>KJICHUSI HAMJTYYILEro PEIIeHUs B
MPUKIIATHBIX 3a/1a4ax

14

15

16

17

[IpuMeHeHne Npon3BOHON IS
HaXO0XCHHS HAaWIYy4Ilero peleHus B
MPUKJIAHBIX 3a]ja4ax

[Ipumenenne nponu3BOIHOM IS
ONPEAEIICHUsI CKOPOCTH H YCKOPEHUS
npoiiecca, 3aaHHOTO (GOPMYIION UK
rpaduxkom

[Ipumenenre npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOT0 (GOPMYIION UITH
rpaduxom

Komnozunus GyHkiumit

18
19

Komnoszunus ¢yHkimit

Komnozunus GyHkiumit

20

['eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOPJMHATHOM IIOCKOCTH

21

I'eomerpuueckue oOpa3bl ypaBHEHUN Ha




KOOPAMHATHOM TIOCKOCTH

Kontponbnas padota: "UccnenoBanue

22 (GYHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

93 [TepBooOpasHas, OCHOBHOE CBOMCTBO
epBOOOPa3HBIX

24 [TepBooOpasHbIie 3NIeMEHTAPHBIX (HYHKITUH.
[IpaBuia HaX0XKICHHUS IEPBOOOPAZHBIX

o5 [TepBooOpazHbie 3NeMEHTaPHBIX (QYHKIUH.
[IpaBuiia HaxOX/1€HNS IEPBOOOPA3HBIX

26 Huterpan. ['eomeTpudeckuii CMbICT
UHTErpaia

97 Beruucnenue onpenenéHHoro HHTerpana
no opmyne Herorona-JleliOnuma

98 Brruncnenue onpenenéHHOro HHTerpaia
o gopmyne HoroTona-JleiiOnuma

29 [TpumMeHeHMe UHTErpana A HaXOXKACHUS
IO ! TIOCKUX GUryp

30 [IpumeHeHue uHTerpana i HaXoXACHUS
00BEMOB reOMETPUUECKHX TEJ

31 [Tpumeps! pemeHuit quddepeHInaIbHbIX
ypaBHEHUH

39 [Ipumeps! pemenuit quddepeHnInaITbHbIX
ypaBHEHUH
MaremaTrnueckoe MOAEITMPOBAHNE

33 PEATBHBIX MPOIIECCOB C MTOMOIIIBIO
mudpepeHIaTbHBIX YpaBHEHUM

34 KonrtponsHas padora: "[leppooOpazHas u
uHTerpan

35 Tpuronomerpuueckue GyHKIUH, UX

CBOWCTBA U TpapuKu




36

Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U TpapuKu

37

38

Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu
Tpuronomerpuyueckue GyHKINH, HX
CBOIiCTBa U rpaduku

39

Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

40

41

42

OTb60p KOpHEH TPUTOHOMETPUICCKIX
YPaBHEHUH € TOMOLIBIO
TPUTOHOMETPHUECKOM OKPYKHOCTH

OT100p KOpHEH TPUTOHOMETPUUYECKUX
YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

43

OT60p KOpHEN TPUTOHOMETPUUECKUX
YPaBHEHUH € TOMOUIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH

44

45

46

Pemrenne TpuroHoMeTpu4eCKuX
HEPaBEHCTB
PelreHne TpUroHOMETpUYECKUX
HEPaBEHCTB
Pemrenne TpuroHoMeTpu4eCKux
HEPaBEHCTB

47

Pemrenne TpuroHoMeTpu4ecKux
HEPABCHCTB

48

KonrponsHas padora: "['paduku
TPUTOHOMETPHUYECKUX (PYHKIIUH.
Tpuronomerpuyeckue HepaBeHCTBA"




OcHoBHBIC MCTOJbI pCHICHUS

49 MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOBI PELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHbIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METOBI PELICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METOBI PEIICHUS
norapuMUIECKUX HEPABEHCTB

54 OcHOBHBIE METOBI PELICHUS
norapuMUUECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PEIICHUS
norapuMUIECKUX HEPABEHCTB

56 OcHOBHBIE METOBI PELICHUS
Jorapu(MUIECKUX HEPABEHCTB

57 OcHOBHBIE METOBI PELICHUS
HppallMOHANILHBIX HEPABEHCTB

58 OCHOBHBIE METOBI PEIICHUS
HPPAaIMOHAIILHBIX HEPABCHCTB

59 OCHOBHBIE METOBI PELICHUS
HPPAIMOHAILHBIX HEPABCHCTB

50 OCHOBHBIE METOBI PELICHUS
UppallMOHAILHBIX HEPABEHCTB

61 I'padmyueckue MeTOABI pelIeHUS
HPPAIMOHATILHBIX YPaBHEHUI

62 I'padmyeckue MeToAbI perieHus
UppalMOHATIBHBIX YpaBHEHUI

63 I'padmueckue MeToAbI perieHUs

[I0KA3aTENIbHBIX YPAaBHEHUM




64

I'padmyueckue MeToAbI pelieHUs
MOKa3aTeIbHBIX HEPABEHCTB

65

66

I'padmueckue MeToabI perieHUs
norapu()MUYECKUX ypaBHEHUI

I'padmueckue MeToabl pemeHus
JorapuMUUECKUX HEPABEHCTB

67

I'padmueckue MeToAbI pelieHUs
norapuMUIECKUX HEPABEHCTB

68

69

70

I'padmyeckue MeToAbI pemicHUs
[IOKa3aTeIbHBIX U JOrapu(pMUUECcKux
YpaBHEHUU

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JOTapU(PMHUUECKUX
YpaBHEHUU

I'padmyeckue MeToAbI perieHus
MOKa3aTeIbHBIX U Jorapu(PMUUECKUX
HEPaBEHCTB

71

I'padnueckue MeToabl pereHus
MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUuX
HEPaBEHCTB

72

73

74

KonTponbhas padora: "UppatnonanbsHele,
MOKa3aTeIbHbIE U JIOTapUPMUUECKHE
HEpaBeHCTBA"

KommniekcHble uncna. Anredpandeckas u
TPUTOHOMETpHUYECKast (pOpMBI 3arucu
KOMIIJIEKCHOTO YHUCIIa

KommniekcHble uncna. Anredpandeckas u
TPUTOHOMETpHUECKasi POPMBI 3arucu
KOMILIEKCHOT'O YHCIIa

75

Apudmerndeckue orneparuu ¢
KOMIIJICKCHBIMHA YU CJIaMHU




Apudmernueckre onepaum ¢

76 KOMIUICKCHBIMU YU CIIaMHU

77 N300pakeHre KOMIUIEKCHBIX YUCell Ha
KOOPJAMHATHOM IIJIOCKOCTH

78 N300pakeHre KOMIUIEKCHBIX YUCell Ha
KOOP/AMHATHOH MJI0CKOCTH

79 ®opmyna Myaspa. KopHu N-o#1 creneHu us3
KOMILJIEKCHOT'O YHUCIIa
®opmyna Myaspa. Kopau N-oii ctenenu u3

80 KOMITJIEKCHOT'O YuCIIa
[IpuMeHeHre KOMIUIEKCHBIX YMCEeN JUIs

81 pemeHust GU3MIECKUX M TeOMETPUIECKUX
3ajau

82 KontponbHas padora: "KomiuiekcHbie
gucia"

83 HarypanbHble 1 1ienbie yncia

84 HatypanbHble u nensle uncia

85 [IpumMeHeHne TPU3HAKOB 1ETUMOCTH
LEJIBIX YnCell

86 [TpumMeHeHre TPU3HAKOB IETMMOCTH
LEJIBIX YUCEel

87 [IpuMeHeHne TPU3HAKOB JIETUMOCTH
uensix yucen: HOJ u HOK

88 [TpumMeHeHne NPU3HAKOB IETMMOCTH
uensix yucen: HOJ u HOK

89 [TpumeHeHre TPU3HAKOB IETMMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOAYJIIO

90 [TpumeHeHne TPU3HAKOB IETUMOCTH

LEJIBIX YUCCJI: OCTATKH 110 MOIYJIIO




91

[Ipumenenne npu3HAKOB AETUMOCTH
LIEJIBIX YKCEN: aNroput™ EBknuaa mis
pelIeHus 3a/1a4 B EJIbIX YACIaX

92

93

KonTponpHas padora: "Teopus menbix
gyucen"

CucreMa 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CIICJICTBUS

94

95

Cucrema n COBOKYIIHOCTb ypaBHeHPIfI.
PaBHOCHIIBHEIC CHCTEMBI I CHCTEMBI-
CICACTBUA

OCHOBHEBIE MCTOJbI PCIICHHA CUCTEM U
COBOKynHOCTeﬁ pairuOHAJIbHBIX ypaBHeHI/Iﬁ

96

OCHOBHBIE METO/BI PELIEHUSI CUCTEM U
COBOKYITHOCTEW MppaliOHAIBHBIX
ypaBHEHUN

97

98

99

100

OcHOBHBIE MCTO/JbI pCHICHUA CUCTEM U
COBOKYITHOCTEM MOKA3aTeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEM MOKAa3aTeIbHBIX
YpaBHEHUI

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(hMUUIECKUX
ypaBHEHUH

OCHOBHBIE METOJIbI PEIICHHSI CUCTEM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUH

101

[IpumeHeHne CUCTEM K PEIICHUIO
MaTeMaTHYeCKUX 3aa4 U 3a7a4 u3




pa3nuyHbIX 007acTeil HAyKH U pealbHOM
KU3HU, HHTEPIIPETALUs I10JY4EHHBIX
pE3yJIbTaTOB

HpI/IMeHeHI/Ie CHUCTCM K PCUICHUIO
MAaTCMAaTHYCCKUX 3aJa4 M 3aJa4 U3

102 pa3nuyHbIX 001acTeil HAYKH U peabHOM
AKHU3HU, UHTEPIPETALUs OTYyYEHHBIX
pe3yabTaToB
[IpumeHeHre HEPaBEHCTB K PEIICHUIO
MaTeMaTHUYECKUX 3aa4 U 3a7a4 u3

103 pa3nuyHbIX 001acTeil HAYKH U peabHOM
KU3HU, UHTEPIPETaLns OTYyYeHHBIX
pe3yabTaToB
KonrtponsHas padora: "Cucremsl

104 panMoHaIbHBIX, UPPALIMOHATBHBIX
MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX
ypaBHeHUi"

105 PanvonaneHbIE ypaBHEHMS ¢ MapaMeTpaMu

106 ParmonanbHble HEpaBEHCTBA C
napameTpamu

107 PanmonaneHble cucTEMBI C MapaMeTpaMu

108 HppaumnoHnanbHble ypaBHEHMS,
HEpaBEeHCTBA C apaMeTpamMu

109 HppannoHanbHble CUCTEMBI C
napameTpamu

110 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHBIE CUCTEMBI C TTapaMETPaMHU

112 Jlorapudmuueckue ypaBHEHUS,

HEPAaBEHCTBA € IapaMeTpamMu




113 Jlorapudmuyueckue CUCTEMBI ¢
napameTpamu

114 TpUroHomMeTpUIeCKre YpaBHEHHUS C
rapameTpamu

Tpuronomerpruyeckue HepaBeHCTBA C
rnapameTpamu

115

116 TpUroHoMeTpUIECKUE CUCTEMBI C
rapameTpamu

[TocTpoeHue u uccnenoBaHue
117 MaTeMaTUYeCKUX MOJIEICH peaTbHbIX
CUTYallUil C MOMOILBIO YPAaBHEHUH C

napameTpamu

ITocTpoenue u ucciegoBanue
118 MaTE€MaTHYECKUX MOJEIEHN peaabHbIX
CUTYyalMil C IOMOUIBIO CUCTEM YPABHEHUN

C mapaMeTpamMu

ITocTpoeHue u ucciaenoBaHue
119 MaTeMaTUYECKUX MOJENEH peaabHbIX
CUTYalMil C IOMOLIBIO CUCTEM YPAaBHEHUM

C mapaMeTpamMu

KontponbHas pabora: "3anaun ¢

120 .
napameTpamu

121 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3 AL

3HaHui: "YpaBHeHUS"

[ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3 AL
122 3HaHui: "YpaBHeHus. Cuctemsl
ypaBHeHUH"

123 [ToBTrOpenue, 00001IEHNE, CUCTEMATH3AIIS
3HaHui: "HepaBeHncrna"

124 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AT

3HaHui: "[Ipon3Boanas u €€ npuMeHeHue"




125 [ToBTrOpenue, 00001IEHNE, CUCTEMATH3AIIS 1
3HaHui: "MHTErpan u ero npumeHenue"
126 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHui: "Oynkun"
127 Hrorosas koHTposbHas paboTa
128 Hrorosast kKoHTpoOIIbHAsI paboTa
OBUIEE KOJIMYECTBO YACOB I10 128 10

I[TPOT'PAMME




IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOMU OBPA30OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kon .
IIpoBepsieMble peAMeTHBIE Pe3YJIbTAThl 0CBOCHHS OCHOBHOM
NpoBepsieMOro .
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yJabTara
1 Yucna u BIYUCIIECHUSA
11 OnepupoBaTb MNOHATHUSAMH: pPALMOHATIBHOE W JICHCTBUTENBHOE YHCIIO,
' OOBIKHOBEHHAsSI U AECATHYHAS IPOOb, IPOIICHTHI
12 BeimonuATe  apudmernyeckue  omepanuM € PalUMOHAIBHBIMM U
' JeCTBUTEIIBHBIMU YHCIIAMHU
13 BBIonHATE TpUOIMKEHHBIC BBIYMCIICHHS, UCTIONB3YS MPaBUIIa OKPYTIICHUS,
' JeNaTh MPUKUIKY U OIICHKY pe3yJIbTaTa BEIYMCICHHHA
OnepupoBaTh NOHSATHSMH: CTEIEHb C IIEJBIM IOKa3aTelleM, CTaHIapTHAS
14 dopma 3ammcu ACWCTBUTEIHHOTO YHCIA, KOPEHb HATYPAIbHOW CTENCHH;
' UCTIOJIB30BaTh MOAXOAIIYI0 (OPMY 3aIHCH JCHCTBUTEIBHBIX YUCEIN JUISA
peLIeHHs MPAKTUYECKHX 33/1a4 U IPEACTABICHUS JAHHBIX
OnepupoBaTh MOHATUAMHU: CHHYC, KOCUHYC U TAHT€HC IIPOU3BOJIBHOTO YIJIa;
1.5 WCIIOJIb30BaTh  3allUChb  NPOU3BOJIBHOTO  yrjaa  4yepe3  oOpaTHbIe
TPUTOHOMETPHUYECKUE (DYHKIHH
2 VYpaBHEHUs U HEpAaBEHCTBA
OnepupoBaTh MOHATHAMHU: TOXIECTBO, ypaBHEHHE, HEPAaBEHCTBO, IIEJIOE,
2.1 pannoHaIbHOE, MppaoHaILHOE ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPHUYECKOE YpaBHEHUE
29 BeimonHATe TpeoOpa3oBaHusl TPUTOHOMETPUIECKUX BBIPAKEHUH M peIaTh
' TPUTOHOMETPHUYECKUE YPABHEHHS
BeinonuaTe mpeoOpa3oBaHusl LENbIX, PALMOHAIBHBIX U HppallMOHAIBHBIX
2.3 BBID@KEHUI M pemaTh OCHOBHbIE THUIBI LENbIX, PAaUOHAIBHBIX MU
UppalMOHAJIbHBIX YPaBHEHUI U HEPABEHCTB
24 [IpuMeHSTh ypaBHEHHS M HEPaBEHCTBA JUIA PEUICHHS MaTeMaTHYECKUX
' 3ajiay ¥ 3a/1a4 U3 Pa3IM4HbIX 00JIacTel HAyKu U peabHOU )KU3HU
MogenupoBaTh peajbHBIE CUTYallil Ha S3bIKE anreOpbl, COCTaBIIAThH
2.5 BBIPOKEHUS, YPaBHEHUS, HEPABEHCTBA IO YCIOBHIO 3aJlaud, MCCIEIOBAThH
MOCTPOCHHBIE MOJIENIN C MCIIOJIF30BAHUEM arlapara aureOpsl
3 OyHKIMK U TpaduKu
OnepupoBaTh MOHATUAMU: (YHKIIHS, CIIOCOOBI 3aJaHusl QYHKIIMH, 00JIacTh
3.1 ONpeNeieHuss W MHOXKECTBO 3HAaYeHMHd (QyHKIuHM, rpaduk ¢GyHKIUH,
B3aUMHO 0OpaTHbIe QYHKIUU
3.9 OnepupoBaTh TOHATHSAMH: YETHOCTh M HEYETHOCTh (QYHKIWH, HYIH
' GYHKINH, TPOMEXKYTKH 3HAKOMTOCTOSTHCTBA
3.3 Hcnonb3oBath rpaduku QyHKIMNA 111 peLIeHus] ypaBHEHUH




CrtpouTth U yuTaTh rpaduKy TUHEHHOW (PYHKLINHU, KBaAPATHUHOW (PYHKIIUH,

34 CTETICHHOW ()YHKITUH C IIEJTBIM TTOKa3aTelieM
Hcnonw3oBarh rpaduku (QyHKUMNA Ui HCCIENOBaHHS IPOIECCOB U
3.5 3aBHCHUMOCTEH MpH pEIIeHUWH 3aJad M3 JIPYrHX Y4eOHBbIX NpPEIMETOB U
peasibHOM JKHU3HU, BBIpaXaTh (POpMyIaMH 3aBUCMOCTU MEX]y BETMYMHAMHU
4 Hauana MmaremaTnueckoro aHajinsa
41 OnepupoBaTh TOHATUSMHU: MOCIEAOBATEIHHOCTh, apudmernueckas u
' reoMeTpUYecKasi MpOrpeccuu
49 OnepupoBaTb TOHATUAMHU: OECKOHEYHO YyOBIBaromiasi TeoMeTpuyecKas
' nporpeccusi, cyMmMa 6eCKOHEYHO yObIBaroIIe reOMeTpHUIeCKON IPOTrpeCcCHu
4.3 3aaBaTh OCIEAOBATEIHFHOCTH PA3IMIHBIMU CIIOCOOaMU
44 Ucnonp30oBarh CBOHCTBAa MOCJIEAOBATEIBHOCTEM M MPOrpPeccCUid st
' pellleHus peajbHBIX 3a7a4 MPUKIAHOTO XapaKkTepa
5 MHokecTBa U JIOTHKA
5.1 OrnepupoBaTh NOHITHSAMU: MHOXKECTBO, ONIEpAI[UU HaJl MHOYKECTBAMHU
Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar JJig  ONHCaHUs
5.2 pealbHBIX MPOIIECCOB U SBICHUH, MIPHU PEIICHUU 3a/1a4 U3 APYTUX Y4eOHBIX
MPEeIMETOB
5.3 OnepupoBaTh  MOHATUAMH:  ONpEIEIECHUE,  Teopema,  CIEICTBHE,
JIOKa3aTeJIbCTBO
11 KIIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMoOro .
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeHero 061ero oopa3oBanusi
pe3yabTara
1 Yucna v BEIYUCICHUS
OrnepupoBaTh TMOHATHSMH: HATypaJbHOE, IE€J0€ YHCIIO; HCIOJIb30BaTh
11 MPU3HAKU JEIUMOCTH LEJIBIX YHUCEJ, Pa3JIOKEHUE YHCIa Ha MPOCThIE
MHOKHUTENH JIJISl PeIICHUs 3a7a4
1.2 OnepupoBaTh MOHATHEM: CTEIIEHD C PAllMOHAIIBHBIM [TOKa3aTeIeM
13 OnepupoBaTh MOHATHSIMH: JOrapudM 4Yucia, AECITUYHBIE M HATypalbHbBIE
' sorapuMbl
2 VYpaBHEeHUS 1 HEpaBEeHCTBA
[IpuMmeHsITH  CBOWMCTBA CTENMEHHU [UISI TNPeoOpa3oBaHUs  BBIPAKEHUI,
2.1 ONEpUPOBATh TMOHATUSAMH: TOKA3aTEIbHOE YPaBHEHHWE W HEPaBEHCTBO;
pemiaTb OCHOBHBIE THIIBI TOKAa3aTEIbHBIX YPABHEHUI U HEPABEHCTB
BremonHsATe mpeoOpa3oBaHUs BBIPAKEHUH, COAEpKAIIMX JorapuMel;
2.2 OTepUPOBATh TOHATUSAMU: JIOTApU(PMUYIECKOE ypaBHEHHUE U HEPaBEHCTBO;
peliaTe OCHOBHBIE THIIBI JOTapU(PMHUUECKUX YPAaBHEHHU U HEPABEHCTB
2.3 Haxonutp pemeHust mpoCcTeUIuX TPUTOHOMETPUIECKUX HEPABEHCTB




OnepupoBaTh NOHATUSIMU: CUCTEMA JIMHEHHBIX YPAaBHEHUN M €€ PEILEHUE;

2.4 UCIIOJIb30BaTh CUCTEMY JIMHEHHBIX YpaBHEHUI AJIS PELICHUs MPAKTHUYECKUX
3a1aq
55 HaxonuTe petieHns npocTelnx CUCTEM U COBOKYITHOCTEH pallMOHAIbHBIX
' YpaBHEHHH U HEPaBEHCTB
MogenupoBaTh peajbHbIE CUTYallMd Ha S3bIKE anreOpbl, COCTaBIIAThH
2.6 BBIP)KEHUS, YPABHEHUS, HEPAaBEHCTBA M CHCTEMBI 10 YCIOBHUIO 3aJauH,
UCCIIEI0BAaTh [TOCTPOEHHBIE MOJIENH C MCII0JIb30BAaHUEM alrapara ajreopbl
3 OyHkmy U rpaduku
OnepupoBaTh IMOHATUAMH: IepHOAMYECKass (DYHKIUSA, HTPOMEKYTKH
31 MOHOTOHHOCTH (YHKLUHU, TOYKH HKCTpeMyMa (yHKIMM, HauOosbliee U
' HaMMEHbIIIee 3HAa4eHUs (PYHKIMHM HA TMPOMEXKYTKE; UCIOJIB30BATh UX JUIA
uccrneoBaHus (QyHKIMH, 3aJaHHON rpaduKoM
OnepupoBaTh NOHATUAMM: I'papUKU MMOKA3aTeIbHON, JOrapupMHUUECKON U
3.2 TPUTOHOMETPUYECKUX (PYHKIMH; H300pakaTh HMX Ha KOOPIWHATHOU
IUIOCKOCTH M UCIOJIb30BATh JJIs pEIICHUS] YpaBHEHHUH U HEPaBEeHCTB
33 N300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH Tpa(pUKH JIMHEHHBIX ypaBHEHUH
' U MCII0JIb30BaTh UX Ul PELICHUs CUCTEMbI JIMHEHHBIX YpaBHEHUN
3.4 Hcnonb3oBare rpadukn (GyHKOMHA OIS WCCIEAOBAHHUS IPOLECCOB |
' 3aBUCUMOCTEH U3 JPYruX y4eOHBIX AUCIUILTIH
4 Hauana maremMaTHueckoro aHajinza
OnepupoBaTh MOHATUSMU: HETIPEphIBHAS (DYHKIHS, TPOM3BOIHAS (QYHKIIUH;
4.1 UCIIOJIb30BaTh F€OMETPUYECKUM M (DU3MUECKUN CMBICI MPOU3BOAHON IS
peleHus 3aaa4
49 HaxomuTe  MpOW3BOAHBIE  DJEMEHTAapHBIX  (DYHKIUH,  BBIYHCIATH
' MIPOM3BOJIHBIE CYMMBI, IPOU3BEICHHSI, YACTHOTO (PYHKIINH
Hcnonb3oBaTe  NMPOU3BOAHYIO Ul MCCIENOBaHMA  (YHKIMH  Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMBI, MPUMEHATh PE3yJIbTaThl HCCIEAOBAHUS K
MOCTPOCHUIO TPpaUKOB
44 Mcnonb30BaTh MPOU3BOJAHYIO JJIS HAXOXKAECHUS HAWIYYIIEro pelieHus B
' NPUKJIAJHBIX, B TOM YHCJE COLMATbHO-3KOHOMUYECKHUX, 3aauax
45 OnepupoBaTh TOHATUSIMH: TEpPBOOOpa3Has ¥ WHTErpajl;, IOHUMATh
' reoMeTpUUYECKUN U (PU3NYECKUI CMBICIT UHTErpajia
46 Haxonuthk nepBooOpa3Hble 3J€MEHTapHbBIX (YHKLINH, BBIYUCISATh HHTETPa
' no ¢opmyine Hetorona — JleiiOHuna
47 Pemate mpukiasHbIe 3a/1a4d, B TOM YUCIIE COMHMATBHO-3KOHOMUYECKOTO U

(I)I/I3I/I‘ICCI(OTO XapaxkTepa, CpCACTBAMA MATEMATUYCCKOT'O aHaJIn3a




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

IIpoBepsieMblii 3JIeMeHT COAePKAHUA

Kox
1 Yucna v BBIYKCICHUS
Panuonanenple  4yncna.  OOBIKHOBEHHBIE M JECATUYHbIE JIpOOH, IMPOLIEHTHI,
11 OECKOHEUHBIE MEPUOANYECKHE IPOOH. ApHU(PMETHIECKHE OTEpallU C PAIIHOHATILHBIMU
' qucIaMu, IpeoOpa3oBaHus YUCIOBBIX BhIpakeHUH. [IprMenenue npobeii u mporeHToB
JUISl peIIeHUs] IPUKIIAIHBIX 3aJ1a4 U3 Pa3IMuHbIX OTpaciiell 3HaHUI U peasIbHOM KU3HU
JeiicTBuTenpHble yncia. PanoHanbHble U MppallMOHaIbHbIE YUcia. ApupMeTHIecKrue
1.2  omepaumu ¢ ACUCTBUTEIBHBIMH uucCIaMH. [IpuOmmkEéHHBIE BBIYHCICHHS, IpaBUIIa
OKpYIJIEHUS, IPUKUJIKA U OLIEHKA pe3yJIbTaTa BHIYUCICHUN
Crenensb ¢ 1enbiM nokaszareneM. CTangapTHast popma 3anucy AeHCTBUTENBHOIO YHCIIA.
1.3 = Hcnonw3oBanue noaxonsuieid (opmbl 3aUCH JAEHCTBUTENBHBIX YUCET JUIS PELICHUS
NPAaKTUYECKHX 3a/1a4 U IPEeACTaBICHUS JaHHBIX
14 Apudmernueckuii KOpeHb HATypalbHOHW cTerneHu. JleWcTBUS ¢ apupMETHIECKUMU
' KOpPHSIMU HaTypaJlbHOW CTETIEHU
15 CuHyC, KOCHMHYC W TaHI€HC YHCJIOBOrO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHI€HC YHUCIOBOIO apryMeHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1  ToxnaecTBa M TOXJIECTBEHHBIC TIPEOOPa30BaHUS
29 ITpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpaxeHUH. OCHOBHBIE TPUTOHOMETPHUECKUE
' bopmysl
53 VYpaBHeHHe, KopeHb ypaBHeHHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meroa
' HUHTEPBAIOB
2.4  Pemenue 1enbix U ApoOHO-PAIMOHATBHBIX YPABHEHNH 1 HEPABEHCTB
2.5  Pemenue uppanvoHaIbHBIX YPaBHEHUH U HEPABEHCTB
2.6  Pemenue TpUTOHOMETPUYECKUX YpaBHEHHHA
57 [TpuMeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTEMaTHYECKHX 3a]1a4 U 3a/1a4 U3
' Pa3INYHBIX 00J1aCTe HAYKU U pealibHOM KU3HU
3 DOyHKINUA U TpaPUKH
31 Oynkius, crnocodbl 3amanus ¢yHkuuu. I'paduk Qynkinun. BzaumHo oOparHbIE
' GyHKIUHA
3.9 OO6nactp ompenesNeHUss W MHOXECTBO 3HaueHWH Qynkuun. Hymu ¢yHkumu.
' [IpomexxyTkH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE (PYHKIIUU
33 Crenennas (yHKIMSI C HaTypallbHBIM U TIENIBbIM TTOKa3aTeneM. E€ cBoiicTBa u rpaduk.

CaolicTBa U rpaguK KOpHsI N-Oi CTENEeHH




3.4 Tpuronomerpudeckas OKpPYKHOCTb, ONpEICICHHE TPUTOHOMETPUYECKUX (YHKIUN
' YHCIIOBOTO apryMEHTa
4 Hauana marematnyeckoro aHnaamsa
41 [locnenoBareabHOCTH, CIOCOOBI 3aJaHUS  IOCIENOBATEIBHOCTEH. MOHOTOHHBIE
' I0CJIEI0BATEILHOCTH
ApudmeTrnueckass U reoMeTpuueckas mporpeccuu. beckoHeuHo yObIBaromas
4o  TEOMETpHYECKad MPOrpecCHs. Cymma OECKOHEYHO YOBIBAIOLICH TIeOMETPUYECKON
' nporpeccuu. Popmyna CIOXKHBIX HpOLEHTOB. lcmonb30BaHue mporpeccuu ams
pelIeHus peabHbIX 3a/1a4 IPUKIIAJIHOTO XapakTepa
5 MHokecTBa 1 JIOTHKA
MHoxecTBO, omepauuu HajJ MHOXecTBamMu. [luarpammbl Oiinepa — Benna.
5.1 IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOTO ammapara Jjsi ONHMCaHUS peajbHBIX
MIPOLIECCOB U SIBJICHUH, NIPHU PEUICHUH 3a/1a4 U3 IPYTHX YUeOHBIX MPEIMETOB
5.2 Ornpenenenne, Teopema, CleACTBUE, J0Ka3aTeIbCTBO
11 KJIACC
Kona IIpoBepsieMbIi 3JIeMEHT COAEPKAHUS
1 Yucna v BIYKCICHUS
11 Hatypanbnbie u uensie uncna. [Ipu3Haku JeMMOCTH LIETIBIX YHCe
1.2 CrerneHb ¢ pallnoHaIbHBIM ITOKa3areaeM. CBOWCTBA CTEIEHU
13 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIE JOrapu(MbI
2 VYpaBHeHUs 1 HEpaBEHCTBA
2.1 [TpeoOpa3oBaHue BbIpAXKEHUH, COAEPIKAIIMX JIOTapU(PMBI
2.2 [IpeobpazoBanne BEIpaKEHHIA, COACPIKALINX CTETICHH C PAIlMOHAIBHBIM MTOKa3aTeIeM
2.3 [Tpumepsl TPUTOHOMETPHUUECKUX HEPABEHCTB
24 [Toxa3aTenpHBIC YpaBHEHUS 1 HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA
26 CucTeMbl TMHEHHBIX ypaBHEHUH. Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO CHCTEMBI
' JIMHEUHBIX YPaBHEHUN
2.7 CuHcTeMbl ¥ COBOKYITHOCTH PAaIlOHABHBIX YPABHCHHI U HEPABEHCTB
)8 [IpumeHenne ypaBHEHH, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMaTHUYECKHUX 3a/1a4
' W 3a]1a4 U3 pa3IMuHbIX 00acTel HAyKH U pealbHOM KU3HU
3 OyHKIMH U TpaduKu
Oyukmus. [lepuonnyeckue ¢GyHkuu. [IpoMEXKyTKH MOHOTOHHOCTH (YHKITUH.
3.1 MakcumMymMbl 1 MUHUMYMBI GyHKIUU. HauOomnpiliee W HauMEHbIEe 3HAUYCHUE
GYHKIIMH HAa IPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U TpaduKu
3.3 [TokazarenbHas u Jorapudmudeckas GYHKINN, IX CBOMCTBA U TpadUKH
3.4 Ucnonb3oBanue rpadhukoB GyHKIUN I pelIeHUs] YpaBHEHUI 1 THHEHHBIX CUCTEM




Hcnonb3oBanue rpadukoB GyHKIMIA TSI HCCTIETOBAHUS MTPOILIECCOB U 3aBUCUMOCTEH,

3.5 KOTOpbIE BO3HHKAIOT NpPU pEIIEHUH 3a7ad W3 JPYIHX YUYeOHBIX INPEIMETOB H
peanbHOU JKU3HU
4 Havana mareMaTnyeckoro aHaamsa
4.1 HenpepsiBabie pyHKInu. MeTo ] MHTEPBAJIOB AJIsl PEIICHUS] HEPABEHCTB
4.2 [TpousBoanas ¢pyHkuuu. ['eomerpuuecknii 1 PU3NUECKUA CMBICI POU3BOTHON
43 [IpousBoanbie sneMeHTapHBIX GyHKUUHA. DOpMyIbl HAXOXKIEHHUS MPOU3BOJHON
' CYMMBI, IPOU3BEIEHUS U YACTHOIO (QyHKIIMUH
[IpumeneHnne TPOM3BOMHONW K UCCIEAOBAaHHIO (YHKIMH HAa MOHOTOHHOCTb U
4.4 9KCTpeMyMbl. HaxokeHne HaumOOoNbIIEr0 W HAaMMEHBIIEro 3HAa4eHUs (YHKIUU Ha
OTpE3Ke
[TpuMeHeHrne NTPOU3BOJHON I HAXOXKICHUS HAWIYyYIIEro PELICHHs B MPUKIIATHBIX
4.5 3ajjayax, Uil ONpEAENeHHUs CKOPOCTH Ipoliecca, 3aJaHHOro (opMyaod WM
rpaduKom
4.6 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX
4.7 WuTerpan, ero reoMeTpuuecKiii U (GU3NIECKHU CMBICI. BhIUMCIeHHe WHTErpaja 1Mo

dbopmysne Hetotona — JleiiOuuma




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMpPoBePSIEMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTCJIbCTB, AJTOpUTMaMK PCIICHHUA 3a/a4,
yMeHue (GOopMyJIUpPOBaTh M ONEPUPOBATh MOHATHUAMHU: OIpPENEICHHE,
aKkcuoma, TeopeMa, CIEeACTBHE, CBOICTBO, IpPU3HAK, J10Ka3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHSATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHIYKIUY;
MMPOBOAWTL AO0KA3aTCIbHBIC PACCYXACHUA IIPHU PCUICHUHA 3a1a4, OUCHUBATDH
JIOTUYECKYI0  TMPAaBUJIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU: MHOXKXCECTBO, IMOAMHOXCCTBO, OIICpallMi HaJ MHOXKCCTBAMMU,
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
OImrucCaHusd p€ajibHbIX MPOUCCCOB U SIBJIEHUU U Ipu pCUICHUMN 3a1a4, B TOM
qHclie U3 IPYTUX Y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATh MOHATHIMHU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHUE 3a7aBaTh
U OMHCHIBATh Tpadbl pa3IuYHBIMU CIIOCOOAMM; HCIIONB30BaTh Tpadbl MpU

pelIeHUH 33124

YMeHue onepupoBaTh MOHITHSIMH: HATypaJbHOE YHUCIO, LEJI0€ YHUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNIeM, KOPEHb HaTYPAJIbHOM CTENEHH, CTENEHD C
paloHaIbHBIM IIOKAa3aTeJIeM, CTENEHb C JEWCTBUTEIbHBIM MOKA3aTEIIEM,
JorapupmM UuCla, CHUHYC, KOCHHYC M TaHT€HC MPOM3BOJBHOIO YHUCIA,
OCTaTOK M0 MOAYJI0, PAalMOHAJIbHOE YHUCIIO, WPPALUOHAIBHOE YHCIIO,
MHOKECTBA HATypaJbHbIX, LEJbIX, PALHUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCel; YMEHHE UCIIONb30BaTh MPU3HAKU ACTMMOCTH, HAUMEHbBIINH 001Iuii
JIenuTenb W HauMeHbllee oOuiee KpaTHoe, ainroputMm EBkiamaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C PAa3JIMYHBIMHM MO3MIIMOHHBIMH CHCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHATH BBIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIPQKEHUI CO CTeneHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
palMoOHaJIbHBIX  BBIPAKEHUH; yMEHUE  ONEpUpOBaTh  MOHATUSMHU:

nocCiaeca0BaTCIabHOCTD, apI/I(I)MCTI/I‘-ICCKaSI nporpeccust, reoMCeTpruICCKas




mporpeccusi, OECKOHEYHO YOBIBalomias TreoMETpUYecKas IPOTPECcCHs;
YMEHHUE 3a/laBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCI€ C IOMOIIbIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONIEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, CONPSDKEHHBIE KOMIUICEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIGKCHOTO  4ucia, (opmMa  3amucH  KOMIUIGKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MIPOU3BOJUTh apU(PMETHUCCKHE JEHCTBHUS C KOMIUICKCHBIMU YHCJIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YUCEN; ONEPUPOBATH
NOHATUSIMHU:  MaTpuna 2X2 u  3%3, omnpeneiauTenb  MaTpUIbL,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIIMTECIIA

YMenue ONCprUpOBaTh MOHATHUAMH: PpPALUOHAIBHBIC, HWPpalUOHAIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTECMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXACCTBCHHOC Hp606paSOBaHHC, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/IfI N HCPABCHCTB, PaBHOCHUJIIBHOCTH
ypaBHeHHﬁ, HEpaBCHCTB W CHUCTECM, YMCHHUC PpCIIaATb YpPAaBHCHUA,
HCPAaBCHCTBA W CUCTEMBI C IIOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMbBI C IIApaMCTPOM; TPHUMCHITH
YpaBHCHHUA, HEPABCHCTBA, MX CHUCTCMbI IJId PCIICHHUA MATCMAaTHUYCCKHUX

3aJiad ¥ 3aaa4 M3 pa3JINdIHbIX obnacreit HAayKHU U peaﬂbHOﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHAMM: (DYyHKIMS, YETHOCTh (YHKIMH,
NePUOANYHOCTh (QYHKIIMH, OrPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTH
GbyHKLIMH, KCTpeMyM (QyHKIUHM, HauOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAs (PYHKIMs, aCUMITOTHI rpaduka
¢byHKLMU, TiepBas U BTOpas MPOU3BOAHAs (DYHKIMM, T€OMETPHUUECKUN U
¢u3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeIEHHbIN
MHTETpajl; YMEHHME HaxXOAWThb AaCHUMINTOTHI Tpaduka (GYHKUUH; yMEHHE
BBIUMCISATh  NPOMU3BOJAHBIE  CYMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMIO3UIMN (YHKIMH, HaXOAUTh ypaBHEHHE KacaTellbHOW K rpaduky
GyHKIMM; YMEHHE HaxOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIMIA;
YMEHHE HCIIONB30BaTh MPOU3BOAHYIO [UIA HCCIEAO0BaHUS (DYHKIIHIA,
HaXOJUTh HAuOOJIbIIME M HAUMEHbIIWE 3HAuYeHUs QYHKIHM; CTPOUTh
rpaduKd MHOTOYIEHOB C HCIIOJIb30BAaHUEM armnapaTa MaTeMaTH4ecKoro
aHaIM3a; MPHUMEHSTh MPOU3BOJAHYIO JJIS HAXOXKICHHUS HAWIydlIero
pellleHusT B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-DKOHOMHUYECKUX H

bu3MYecKUX 3a/1adax; HAXOJIUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




WHTETpana; MPUBOAUTH MPUMEPhl MAaTEMaTHYECKOIO0 MOJAEIUPOBAaHUS C

NOMOILEI0 AU epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIMH, oOpaTHas (yHKINS,
KOMITO3ULMST (DYHKUMH, JTUHEWHas QYHKIHUS, KBagpaTHYHAs (QYHKIHSA,
paunvoHanmbHass (QYHKUUS, CTENeHHass (QYHKUUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTeJabHAs M
jgorapupmuueckas (yHKIUH; YMEHHE CTPOUTh TpapuKH HM3yYEHHBIX
GyHKUIMA,  BBINOJHATH  TpeoOpa3oBaHus  TpadukoB  (QYHKIIUH,
UCTIOJIB30BaTh TPa(GUKH Uil U3Y4EHHs MPOLECCOB M 3aBUCHUMOCTEH, MPHU
pEUIeHUH 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 33/1a4 M3 pealbHON
KU3HH; BBIpaKaTh (OpMyJIaMH 3aBUCHUMOCTH MEXAY BEIWYHMHAMU;
UCIIONIb30BaTh CBOWMCTBA W TpaduKku (PYHKUMH Ui pelleHHs ypaBHEHHIH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOKCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapoOB U
yCIIyT, HaJIOTH, 3a/1a4i U3 00JacCTH yIpaBJIeHUs JIUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISITb BBIPAKEHUSI, YPABHEHMs, HEPABEHCTBA U HUX
CUCTEMBI IO YCIIOBUIO 3aJa4yd, HUCCIIEN0BATh IIOJYyYEHHOE pCIICHUE U
OLICHMBATh IPABAONOAOOHOCTh pPE3YJIbTAaTOB;, YMEHHUE MOJEIUPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33J1a4M, UCCIIEIOBATh
IIOCTPOCHHbIE  MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATUSMU: cpelHee apupMeTH4ecKoe, MeAuaHa,
HauOoJbIlIee U HaUMEHbIIIEEe 3HAUEHUs, pa3Max, JUCIepCus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHe HU3BIEeKaTh, MHTEPIPETUPOBATH
uH(pOpMalLnIo, NMPEACTABICHHYIO0 B TabIUIaxX, Ha Juarpammax, rpadukax,
OTpaXKarOIYI0 CBOWCTBA PEAJIbHBIX IPOLECCOB U SIBJICHUH; NPEACTABIATh
MHQOpPMALMI0 C TOMOIIBIO TabauIl W  JAuMarpaMM; HUCCIEl0BaTh
CTaTUCTHYECKUE IaHHBIE, B TOM YHUCJIE C TNPUMEHEHHEM TIpadUUYecKux
METOJIOB U AJIEKTPOHHBIX CPENCTB; rpaUyeCcKu HCCIeA0BATh COBMECTHbIE

Ha6J'IIOI[eHI/I$I C IIOMOUIBIO JUarpaMm pacCC€ruBaHUA U JIMHEHOM perpeccun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE

COOBITHE, BEpPOSITHOCTh CIy4YalHOTO COOBITHS; YMEHHE BBIUUCIATH




BEPOSITHOCTh C HCIOJIB30BaHHEM TpaUIECKHX METOJ0OB;, HPUMEHSThH
GOpMyIbI CIOXKEHHSI U YMHOXXEHUS BEPOSITHOCTEH, (HOpMyIly IMOJIHOM
BeposTHOCTH, hopmyny bepHymm, koMOuHaTOpHbIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATBHBIX COOBITHI; YMEHHE OIEPUPOBATH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pACIpeelieHHe BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXHJaHWEe, IUCIEPCUS U CTaHJAPTHOE OTKIOHEHUE
CIIyuallHOW  BENMYMHBI, (QYHKIHHA  pacupelesieHHss W TUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIHFHOTO M HOPMAJIBLHOTO paclpeieiieHUui; yMEHUE
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIIPEICICHUN JJIs pEIIeHUs 3a/1ad,
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOUHBIX
UCCIIC/IOBAHMIA, YMEHHE TPUBOJIUTH MPHUMEPHl TPOSIBICHUS 3aKOHA
OONBIIUX YHUCENl B MPHUPOJHBIX U OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSMHU: COUYETAHUE, NMEPECTAHOBKA, YHUCIO COYCTAHUH,
YHUCII0  TIEPeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOMHATOPHBIC (aKThl U PACCYKACHUS Ul PEIICHUS 33a]ad; OlCHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTh BEPOSITHOCTHYIO MOJICb U

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘lGHHLIﬁ pe3yiibTat

YMeHHe omnepupoBarb IOHATHUAMHU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEJIMYUHA yIJa, IUVIOCKUN YroJj, JBYIPaHHbBIN
yroJi, TpEXIPaHHBIM Yroj, CKpPEeLMBAIOIIMECS IPSIMbIE, NapalIeIbHOCTh U
NEPHNCHAUKYIIAPHOCTh IPAMBIX H HHOCKOCTefI, yrojia MeEXAay IpsIMbIMH,
Yroa MEXAy INpsAMOM U IUIOCKOCTBIO, YroJI MEXAY IUIOCKOCTSAMH,
paccTostHUE OT TOYKM [0 IUIOCKOCTH, PAaCcCTOSTHUE MEXAY NPSIMBIMH,
pacCTOSIHUE MEXKIY IIJIOCKOCTSMH; YMEHHME HUCIIONb30BaTh IIPU PEILIECHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTH4ecKue
MOACIN C IOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIMYMH, pCIIaThb

CBA3aHHBIC C HUMHU ITPAKTHYICCKUC 3a1a4Un
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YMeHue omnepupoBaTh MOHATHAMH: IUIOMIANb (GUTYpBI, 00bEM (QUTYDHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCYCHHME MHOI'OI'paHHHKA,
KyO, mapajienenumnen, MNpu3Ma, NUpaMuaa, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, Mmiomanb chepsl, III0maIb
MOBEPXHOCTH MHUPAMHIBI, TPU3MBI, KOHyca, LUIMHApPA, OO0BEM KyOa,
MNPSAMOYTOJILHOTO MapajulesieNuIea, MUPaMUIbl, TPU3MBL, UUIMHAPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS] KOHyCa W IHIUHAPA,

napaujiCJbHbIE OCHM HWJIM OCHOBAHWIO, CCYCHHEC IIapa, IIJIOCKOCTb,




Kacaromasicss cdepbl, IWIMHIpPA, KOHyCa; YMEHHE CTPOUTb CEueHHue
MHOTOTpaHHHKa, U300paXkaTb MHOTOI'PAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHSATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynUpoBaTh ONpeAeNeHUs] U3ydaeMbIX (PUTyp, BBIIBUTaTh TUIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX TI'€OMETPHUYECKUX (UTyp, OOOCHOBBIBATH WIIH
OmnpoBepraTh MX; yMEHHE NPOBOAMUTH KiaccupuKanuioo Guryp Imo
pa3IMyYHbIM IPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIC

IMOCTPOCHUA
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YMeHue onepupoBaTh TOHSATHSMH: JIBIDKCHHE B  IPOCTPAHCTBE,
MapajuIebHBIA MEPEHOC, CUMMETPHsI Ha TUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPHI; YMEHHE
pacro3HaBaTh paBHbIC M IMOAOOHBIC (UTYPHl, B TOM YHCJIE B TPHPOJE,
HCKYCCTBE, apXUTEKTYPE; MCIIOJIb30BaTh T€OMETPUUYCCKIE OTHOILICHHS TIPU
peIICHUN 3a]la4; HAXOJUTh T'C€OMETPHYCCKHE BEIMYMHBI (IJIMHA, YTOJI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH T€OMETPUYCCKUE BEITUYUHBI
(MHA, yroj, IUIOMIAAb, OOBEM, IUIOMIANb TOBEPXHOCTH), HCIOIB3YsI
W3YYCHHBIE (OPMYIBI U METOABI, B TOM YHCIE: IUIONAJb TOBEPXHOCTH
nUpaMUIbl, TPU3MBI, KOHYCa, IWJIMHIApA, TUionaas chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO — TIApaJUICNICITUIeIa, TUPAMUIBI, TPU3MBI, I[THIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUE 00BEMOB HOI[O6HBIX (bI/Il"yp

12
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YMmenue ONCpUPOBATH NOHATUAMU: MIPAMOYT'OJIbHAA CHUCTCMaAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 633I/IC}7,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IMPOU3BCIACHUC, YIroJl MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIb30BATb BCKTOpHLIﬁ u KOOpZ[HHaTHLIﬁ METOA

JJI pCHICHUA TrCOMCTPHUICCKUX 3ada4 U 3aJia4 JpYyTUX y‘~I€6HBIX npeaMcToOB

YMmenue BLI6I/IpaTI> HO)IXO)IHH_II/Iﬁ METOA AJIst pCIICHUA 3a/la4r; IOHUMAaHHC
SHAYUMOCTH MATEMATUKH B HU3YYCHHU MPUPOJHBIX U 06H1€CTBGHHBIX
nponeccoB u HBHCHHﬁ; YMCHHUC pacCiio3HaBaTb IPOSABJICHUC 3aKOHOB
MAaTE€MAaTUKHU B UCKYCCTBE, YMCHHUEC IMPUBOJUTH MPUMEPLI MATEMATUICCKUX

OTKPBITUI POCCUICKON U MUPOBOW MaTeMaTUYECKOU HAYKH




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iepP:KAHUSA
1 UYucia v BBIYUCICHHS

11 Hatypanbhblie u nenbie yncina. [Ipu3Haku JeTUMOCTH LENbIX YHCel

12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernueckuil KOpeHb HATYpaIbHOU cTerneHu. JleHCTBUS ¢ apupMEeTHUIECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU

14 Crernens ¢ 1enbiM nokaszarenaeM. CTeneHb ¢ pallMOHaNIbHbIM IoKa3aTesieM. CBolicTBa
' CTETICHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTaHIeHC YMCIIOBOTO apryMEeHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapudMbl

JlefictBuTenpHble 4HCa. Apu(METHYECKHE ONepalud C  JeHCTBHTEILHBIMH
17 yucnamu. [IpuOnvkEHHbIE BBIYMCIICHHS, TPAaBUIIA OKPYTIICHHS, IPUKUIKA U OI[CHKA
pe3yJibTaTa BEIYMCIIECHUN

1.8 [IpeobpazoBanue BeIpaKEHHIA

1.9 KommnekcHeie uncna
2 VpaBHEHHS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHALHbIE YPABHEHHSI

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuroHomerpuieckue ypaBHeHUs

2.4 [Toka3zarenbHble U TOrapupMUUYECKHe YpaBHEHUS

2.5 Llenbie U 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 HppanunoHaibHble HEpaBEeHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB

2.10  VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C IAPAMETPAMH

2.11 Marpwuiia cucTeMbl TMHEWHBIX YpaBHEHUH. OnpeeTnTe b MaTPHUIIBI
3 OyHKIMH U TpaduKH




Oynkuus, cnocoObl 3amanHus ¢yHkuuu. I'padux ¢ynkuuu. B3anmuo oOpaTHBIE

3 ¢ynkuuu. YétHeie 1 HeuéTHbIe pyHKuuu. [lepuognueckue GpyHKIM
OO6nactp ompeneneHuss M MHOXECTBO 3HadeHMH ¢yHkuuu. Hymm ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMYMBl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNHU HAa IPOMEXYTKE
33 CreneHHas (QyHKLIMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oka3zatenpHast u norapudmudeckas GyHKIIHMH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHknmii. CBolcTBa  (YHKUIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBareabHOCTH, CLIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckas 1 reoMmeTpudeckas mporpeccur. @opmyia CII0KHBIX MPOLIEHTOB
4 Hayana maTemaruueckoro aHaiusa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIC S€eMEHTAPHBIX (YHKIIUN
[IpumeHeHHe MPOU3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHrne HaubosblIero 1 HauMEHbIIEro 3HaueHus: QyHKIMU Ha
oTpe3Ke
4.3 ITepBooOpaznas. MuaTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamMu. J{uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTUCTHKA
6.1 OmucarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KomOunatopuka
7 Ceomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHnats! 1 BEKTOpHI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

*  Maremaruka. Anrebpa v Hayaia MaTeMAaTHYECKOTO aHAJN3a;
yrayonennoe odydenne. 10 kinace/ Mepsmsik A.T'., Homupockuii JI.A.,
[TonskoB B.M.; mox penakuumeit [logonsckoro B.E., AkiinonepHoe o0111ecTBoO
«3narensctBo «IIpocBemienue»

o MaremaTtuka. AnreOpa v Hayalla MATEMAaTUYECKOTO aHAJIU3a,
yriayoneHHoe odydenue. 11 kimacc/ Mepansk A.I'., Homuporckuii J[.A.,
[TonsixoB B.M.; mox penakuueii [Togonsckoro B.E. AkinonepHoe o0iecTBo

«3marensctBO «lIpocBemienre»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Odunmaneueiii caiit EI'D http://www.ege.edu.ru/
Marepuansl EI'D u 'MA http://www.fipi.ru/

SKnacc. [TomropyHkmonampHas mudposas cucrema https://www.yaklass.ru/

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://mathege.ru oTkpbITHIIT OaHK 3aaHUI 10 MaTEMaTHKE
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