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INNOACHUTEJ/IBHAA 3AIIUCKA

YueOHBIM Kypc «Anredpa u Hadajga MATEeMATHYECKOrO aHAJM3a)» SBIISCTCS
OJTHUM M3 HAuOOJee 3HAYMMEBEIX B IPOIpaAMME CPEJHEr0 OOIero 00pa30BaHMSI,
MOCKOIBKY, ¢ OJHOU CTOPOHBI, OH 00ECICYMBACT MHCTPYMCHTAJIBHYO 0a3y i

M3YUYCHUS BCEX €CTECTBCHHO-HAYUYHEIX KYPCOB, 4 C JPYrOM CTOPOHBI, (POPMUPYET
JTOTUYECKOE M A0CTPAKTHOE MBIILICHHUE OOYYArOIIMUXCS HA YPOBHE, HCOOXOIHMMOM
IS OCBOEHUS MH(pOPMATHKH, 00IIECTBO3HAHMS, HCTOPUH, CIOBECHOCTH U JPYTHX
IUMCUMINIMH. B paMkax JaHHOTO y4deOHOro Kypca OOydaromuecs OBIA/ICBAIOT
YHUBEPCAIEHEIM  SI3BIKOM COBPEMCHHOM HAyKH, KOTOpas (QOpMyHPYET CBOHU
JOCTIDKCHHS B MATeMaTHUECKOI (popMme.

YueOHBIN Kypc anrcOpsl M HA4YAJI MATEMATHUYECKOIO aHAaIM3a 3aKJIa/IbIBACT
OCHOBY JIJIS YCICIIHOIO OBJIAJICHUS 3aKOHAMH (U3UKKU, XUMHH, OHOJIOTHH,
MOHUMAHUS OCHOBHBIX TEHCHIUU PA3BUTHSA SKOHOMHUKH U OOIIECTBEHHOMN JKW3HHU,
MO3BOJISICT OPHUEHTHPOBATHECS B COBPEMCHHEBIX IUMPPOBBIX M KOMIIBIOTEPHEIX
TEXHOJOTUSIX, YBEPEHHO HCIOJB30BATH MX IS JlAJBHEHUIIEr0 00pa30BaHUS U B
MOBCEJJHEBHOU JXU3HU. B TO e BpeMs OBIajeHue A0CTPAKTHBIMH M JIOTHUYECKH
CTPOTMMM KOHCTPYKIMSMU aIreOpbl M MATEeMATHYECKOTO aHAIM3a pPa3BUBACT
YMCHHUE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBEIBATH HCTUHHOCTH, JIOKA3BIBATH
YTBEPIKICHUS C ITOMOILBIO MHIYKLIMHU M PACCYKAATh JEIYKTHUBHO, HUCIIOIL30BAThH
0000IIIeHNEe M KOHKpPETH3alMi, aOCTparMpOBaHHE W AaHAIOTHIO, (Gopmupyer
KPEaTUBHOE U KPUTHUYECKOE MBIILJICHHUE.

B xone u3yuenus ydeOHOro kypca «Aiaredpa M Hayajga mMareMaTH4YECKOTO
aHaIu3a» O0ydaromuecs MOJY4YarT HOBBIM OIBIT PEIICHUS MPUKIATHBIX 3a7ad4,
CAMOCTOSTCIIBHOTO MOCTPOCHUS MATEMATUUCCKUX MOJECICH PCAIbHBIX CUTYAIUM,
MHTCPIIPETALIMM  IOJIYYCHHBIX  PCHICHUM, 3HAKOMATCA €  IIpUMEpaAMHU
MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOJE, HAYKE U HCKYCCTBE, C
BBIJAIOIIMMUCS MATEMATUYECKUMHU OTKPLITUAMHU M UX ABTOPAMHU.

YuyeOHBIM Kypc 00JIaJlaeT 3HAYUTEIbHBIM BOCIMTATEIBHBIM MOTCHIUAIOM,
KOTOPBIM peanu3yeTcs KakKk uepe3 Y4YeOHBIM MaTepuall, CIOCOOCTBYIOIIUM
(GOPMUPOBAHNIO HAYYHOTO MHPOBO33PECHHS, TAK M dYepe3 CICHU(PUKY ydeOHOM
NECATCIEHOCTH, TpeOyoomen NOpOJO/DKUTCIFHON KOHICHTPALMUM BHHUMAHMA,
CAMOCTOSITCIIBHOCTH, AKKYpPAaTHOCTH M  OTBETCTBEHHOCTH 3a ITOJIYYCHHBIN

pe3yIbTar.
B ocHOBe MeTOIMKM O00yueHHs aiaredpe M HadajlaM MaTeMaTH4YEeCKOIO

aHAIN3a JICKUT JEATCIbHOCTHBIN MPUHIIAI 00y4YeHUS.

B crpykrype yueOHOro kypca «AnredOpa W Hagama' MATEMATHYCCKOTO
AHAJIN3a» BBIJICICHBI CICAYIOIINUE COJICPIKATEABHO-MeTOuueckue’ muHum: «Yuca
M BBIYUCICHUMD), «DyHKIINN B rpaduKuy», «Y paBHCHUS W HEPABCHCTBAY, «Hauama
MATEMATUYECKOTO  aHamu3a», «MHOXECTBA .. W, . JOTHKA». - -Bc€  OCHOBHBIC



COJZIEPIKATEIBHO-METOUUYECKHE JIMHUM H3Y4YalOTCSd Ha MNPOTSHKECHUMM JBYX JIET
OOYYEHHSI HAa YPOBHE CPEJTHEr0 OOMmIero 00pa30BaHUSI, €CTECTBEHHO OIIOIHSS
IPYT JIpyra U IIOCTEIIEHHO HACBHIIASCh HOBBLIMH TeMaMH U paszjeiaamu. [[aHHBIM
yUCOHBIM KypC SBISCTCS MHTEIPATHBHEIM, IIOCKOJIBKY OOBEJUHSECT B cebe
COJICP)KAHUEC HECKOJBKMX MATCMATUYCCKUX JUCIUILUIMH, TAKUX KakK anreopa,
TPUTOHOMETPHS, MATCMATUUYCCKUM aHAINW3, TCOPUS MHOKECTB, MATCMATHUCCKAS
noruka u gapyrue. 1lo Mepe TOro kak oOy4arouuecs OBJIAJEBAOT BCE 0OOIee
IIUPOKUM MaTeMAaTUYECKHUM aIllapaToM, y HUX IOCJIEIOBATEILHO (GOPMHPYETCS U
COBEPIICHCTBYETCS yMEHHUE CTPOMTh MATEMATHYECKYH) MOJEIb peaJbHON
CUTyallMH, IIPUMEHITh 3HAHUS, MOJIYYCHHBIC IPU U3YYCHUH y4eOHOTO Kypca, JJIs
pelICHUs CAMOCTOSTEIBHO C(hOPMYIUPOBAHHON MAaTEeMAaTUUECKOM 3a/ja4H, a 3aTeM
MHTCPIIPETUPOBATE CBOM OTBET.

ComepKaTeIbHO-METOIMUECKAS JTMHUS «Yucaa M BBIYMCICHMS) 3aBEPILIACT
(GOpMHUpOBaHME HABLIKOB MCIIOJIB30BAHUS JIEHCTBUTENBHBEIX YHCEN, KOTOPOEe OBLIO
HA4YaTO HA YPOBHE OCHOBHOI'O 00I1Iero oopaszosanusi. Ha ypoBHe cpegHero ooiiero
0o0pazoBaHMsI 0OCO0OC BHUMAHHE yJjelsdeTcss  (OPMUPOBAHUIO  HABBIKOB
PALMOHATIBHEIX BBIUMCJICHUM, BKIKOYANOIMX B ce€0S MCHOJB30BAHUEC PATUYHBIX
¢opM 3amucu 4ucia, YMEHHUE JelIaTh IPUKUJIKY, BBIIOJIHSITH MPUOIMHKEHHBIC
BBIYMCJICHHUS, OILICHHUBATHL UMCJIOBBIC BEIPAKCHHUA, padOTATh ¢ MATEMATUYCCKUMU
KOHCTAHTAMH. 3HAKOMBIC OOYYaIOIIMMCS MHOXKECTBA HATYPAIbHBIX, IICIIBIX,
pPALlMOHANIBHBIX U JEUCTBUTEIBHBIX  YMCEN  JOMOJHSIOTCSI  MHOMXKECTBOM
KOMIIJICKCHBIX 4YMceld. B KaxIoM H3 HSTHX MHOXECTB pPacCMAaTPHBAIOTCS
CBOMCTBEHHBLIE €My CIICIU(pHYCCKHE 3aJadd U OIepaiuM: [eJICHHEe HaIello,
OIICpUPOBAHUE OCTATKAMM HA MHOMKECTBE IEJIBIX YHCEed, OCOOBIE CBOMCTBA
PALMOHAIEHEIX M UPPAIMOHATBHBEIX YHCEI, apU(PMETUUCCKHE OIECPAIIMH, a TAKKC
M3BJICUYCHUE KOPHS HATYPAIBHOM CTENEHM HA MHOYKECTBE KOMIIJICKCHBIX UHMCEIL
bnaromaps mnociaegoBaTEIBHOMY pPACIIMPEHUIO KPYra HCIOJIb3YEMBIX YHCEIT H
3HAKOMCTBY C BO3MOXHOCTSAMU HUX NPUMEHEHHUS JJIS PEIICHMs pPa3IUYHBIX 3aj1a4d
GopMupyeTcsl mMpeACTaBICHHE O SJHMHCTBE MATEMATHKH KAaK HAYKA M €€ POJIH B
MOCTPOCHUHU MOJIeIeH PeaIbHOr0 MHUpPA, MHUPOKO HCIIOJIB3YIHOTCS 0000IIeHHE U
KOHKPETH3AL[USL.

JluHus «YpaBHEHHMS U HEPABCHCTBA» PCANU3YETCSA HA MPOTIIKCHUU BCETO
OOyUEHHMSI HA YPOBHE CPEIHEr0 OO0mero 00pa30BaHUsS, ITOCKOJBKY B KaXKIOM
paszaene IIporpaMmbel IpenIycMOTPEHO pemIEHUE COOTBETCTBYIOIIMX 3ajad. B
pe3ynbTaTe OOydYaroluecs OBJIAJEBAIOT PA3JIMUYHBIMA  METOAAMM  PEIICHUS
pPAIMOHATBHEIX, HPPAIMOHAIBHBIX, IIOKA3aTENIbHBIX, JOTAapU(MUYECKUX U
TPUTOHOMETPHYECKUX YPABHEHUM, HEPABEHCTB U CHCIEM, .4, TdKKe 3ajad,
cojiepamux napameTrpbl. llomydeHHble yMEHUS IIUPOKO HUCHOMB3IYIOTCS ITpH
MCCIICOBAHUN (DYHKIIMH C ITOMOIIBIO IIPOU3BOIHON, MIPH PEUICHUI TP UKITATHBIX



3a/]ay U 3aJ]a4 Ha HaXO0)KJIEHHE HAMOOJIBIINX U HAUMEHBIIHNX 3HAYCHUN (DYHKIIUH.
JlanHas comeprkaTelIbHAS JIMHUS BKJIIOYAET B ceOd Takke (POpMHPOBAHHE YMEHHUI
BBEIMIOJTHATE  pacdyéTel 10 (opMylIaM, nOpecoOpa30OBaHUS  PallHOHAILHEIX,
UPPALIUOHAIIGHBIX M TPUTOHOMETPHYECKUX BBIPAXKCHUM, A TAKIKE BBIPAKCHUI,
COICPIKAIIUX CTCICHH M JIorapudMel. baaromaps m3ydeHHIO amreOpamdecKoro
MaTepuaga OPOUCXOJUT  JIAIbHECHUILIEE  PA3BUTHE  AJTOPUTMHUYECKOTO M
a0CTPAKTHOIO MEINUICHHS OOyJaroIIuXcs, (pOpMHUPYIOTCS HABLIKM J€/IYKTHBHEIX
paccy)XJaeHui, pabOTBI ¢  CHMBOJBHEIMH  (GOpMaMH,  IIpeJICTaBICHUS
3aKOHOMEPHOCTEH M 3aBHUCHMMOCTEM B BHJIE PABEHCTB M HEPABEHCTB. Ajredpa
npemiaracT A(PQEeKTUBHBIE WHCTPYMEHTBI JIJII PENICHUS MPAKTHYCCKUX U
€CTECTBEHHO-HAYUHBIX 3a/a4, HATJISAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
S3BIKA HAYKH.

ConepkaTenbHO-MeTOqMYecKass auHUS «DyHkmpM u  rpaduku» TECcHO
MepEeIUIeTAETCd C JPYTHUMHU JTUHHUSAMHU Y4eOHOTO Kypca, MOCKOJBKY B KaKOM-TO
CMBICIIC 3aJIA€T MOCIESIOBATEIBHOCTE U3YUCHUSA MaTepuana. M3ydeHue cTerneHHOM,
MOKA3aTeJIbHOM, JorapuPMUIecKOU U TPUTOHOMETPUYCSCKHX (DYHKIIHMH, MX CBOMUCTB

M Tpa]uKOB, UCIIOIL30BAHNE (DYHKIIUI IS PEIICHHS 3a7ad U3 JPYTUX Y4eOHBIX
MIPEAMETOB U PEATbHOM JXKHU3HU TECHO CBI3aHO KAK C MATEMATHYECKMM AHAJIM30M,
TAK U C PCIICHUEM YpaBHCHHN W HepaBeHCTB. IIpu 3TOM OOIBIIOE BHUMAaHUE
yaesaeTcss (POPMHUPOBAHUIO YMEHHS BBEIPAXKATE (POPMYyJIAMU 3aBUCHMOCTH MEKTY
pPa3IMYHLEIMM BEIMYMHAMH, HMCCJIEJOBATH IOJyYEHHEIE (DYHKIMH, CTPOUTH UX
rpaduxu. Matepuan 3TOH coepKaTeILHON THHUY HAIlCJICH Ha Pa3BUTHE YMCHUH
M HABBIKOB, IIO3BOJISIOIIMX BBIPAKATH 3aBUCHMOCTH MEXKAY BEIUMYHHAMH B
pa3IMyYHOM (OpMe: aHATIUTHYCCKOM, rpadudcckoil U cjaoBecHOU. Ero m3yduenue
CIIOCOOCTBYET PpA3BUTHUIO AJTOPUTMHYECKOTO MBIIIJICHUS, CIIOCOOHOCTH K
00O0O0IIECHNIO U KOHKPETH3AIMHU, UCIIOJIb30BAHUIO AHATIOT .

ConepxarenbHas auHuS «Hauanma mareMaTMyeckOro aHain3a MMO3BOJISCT
CYILIECTBEHHO PACHIMPUTh KPYyr KAK MATEMATUYECKMX, TAK U MPHUKIAJHBIX 3aj1ad,
JOCTYIIHBIX OOYYarIUMCS, TAK KaK Y HHUX IOSBISICTCS BO3MOKHOCTH CTPOHUTH
rpapuKy  CIIOKHBIX (DYHKIMH, ONpEelIATh HX HAWOOJbIINE M HAMMCHBIINE
3HAYCHUS, BEIYHCIATE IJIOMAJH (QHUTIYPp U OOBEMEI TEJ, HAXOIUTH CKOPOCTH H
YyCKOpeHHsI mporeccoB. JlaHHas comepkaTenbHAs JIMHUS OTKPEIBACT HOBEIC
BO3MOXXHOCTH TOCTPOCHMS MATEMATHUYCCKUX MOJICIICH peabHBIX CHUTYaILUM,
MO3BOJISCT HAXOAWUTh HAWJIy4YIIee pPEIICHHWE B MPHUKIAJHBIX, B TOM YHCIE
COLIMATIBHO-9KOHOMHUYECKHUX, 3a/]a4ax. 3HAKOMCTBO C OCHOBAMU MATEMATHYECKOIO
aHAIM3a CIIOCOOCTBYET PA3BUTHUIO aAOCTPAKTHOTO, (POPMATBHO-JIOTUUECKOTO U
KPEaTUBHOI'O MEINUICHUSA, (OPMUPOBAHUIO YMEHHH pPaCHO3HABATE,  IIPOSBICHUS
3aKOHOB MATEMATHUKM B HayKe, TEXHUKE U HCKyccTBE. OOyuaromuecs y3HaT O



BBIJAIOIIMXCS PE3ylabTaTaX, MOIYYEHHBIX B XOJI€ PAa3BUTHSA MATEMATHUKH Kak
HAyKH, 1 00 UX aBTOpax.

CopmepxaTeabHO-MeTOquUecKasd TUHUS «MHOXKeCTBa M JIOTHKA» BKIIFOYAET B
ce0s HSIEMEHTBI TECOPUM MHOXXECTB M MATEMATHUYECKOM JIOTHKH. TeOpeTHKO-
MHO)KCCTBCHHEIC ITPECTABICHUS MPOHU3EIBAIOT BECh KYPC IIKOIBHON MATEMATHKHU
M IIPEIIaraloT HauOOJee YHMBEPCAIBHBEIN S3BIK, OOBEUHSIONIMM BCE Pa3JICiIb
MATEMAaTUKH M €€ IPWIOKEHHH, OHHU CBS3BIBAIOT PA3HBIE MATEMATHYECKUE
TUCUUIUIMHBEI M MX IIPUIOKEHMS B eauHOe I1enoe. I[losTomMy BaKHO JaTh
BO3MOXHOCTb OOy4daromeMycsd MDOHHMATh TEOPETUKO-MHOKECTBEHHBIM $3BIK
COBPEMEHHOM MATEMATHKH W HUCHOJB30BATH €r0 IS BBIPAKEHUS CBOHUX MBICIICH.
JIpyruM B@XHBIM MPU3HAKOM MATEMATHMKH KAaK HAYKH CICAYET MPHU3HATH
CBOMCTBCHHYIO €M CTPOrOCTh OOOCHOBAHUN U CIICJJOBAHHEC OMNPEACICHHBIM
MpaBuJIaM  IIOCTPOCHMUSA  JIOKA3aTEIAbCTB.  3HAKOMCTBO € 3JIEMCHTAMH
MATEMATUYECKON JIOTUKH CIIOCOOCTBYET PA3BUTHIO JIOTHYECKOrO MBIILICHUS
O0yYarOIIMXCs, MO3BOJIIET UM CTPOUTH CBOM PACCYIKICHUS HA OCHOBE JIOTHYECKMX
paBuII, (GOPMHUPYET HABEIKH KPUTHUCCKOTO MBITIJICHHS.

B yueOHOM kypce «Anredpa M Hayajga MATEMATHYECKOTO AHAIM3a»
MPUCYTCTBYIOT OCHOBBI MATEMATHUUECKOTO MOJCIUPOBAHUSA, KOTOPBIC ITPH3BAHBI
CIIOCOOCTBOBATE (POPMHUPOBAHHMIO HABBEIKOB IOCTPOCHHUS MOJICICH pPeaJbHEIX
CUTYaAlluM, MCCICJOBAHUS JSTHUX MOJICIICH ¢ MNOMOILIO ammapara aiareOpbl U
MATEMATUYECKOTO aHAaIM3d, WHTEPIPETALUM MOJYUYSCHHBIX pPE3yJIbTATOB. Takue
3a/]JaHKUS BIJIETCHBI B KAXKIBIM U3 pa3leJI0B MPOrpaMME], MOCKOJIBKY BECh MaTEpHUa
yueOHOI0 Kypca IIHPOKO HCIOJIBL3YETCs IS pelleHUuS MpUKIaIHBIX 3agad. [lpu
pPEIICHUN  pealIbHBIX  MPAKTUYECKMX  3a7ad  OOy4yarIluecs  pa3BUBAIOT
HAOIO/IATCIBHOCTh, YMCHHE HAXOJAUTh 3aKOHOMECPHOCTH, a0CTparupOBaThCH,
MCIIOJIB30BATE  AHAJIOTUIO, 0000IaTh M KOHKPETU3UPOBATH  OPOOIEMY.
JlesTeneHOCTE 1O (OPMUPOBAHMIO HABBIKOB PCIICHHS IPHKIAIHBIX 3a/a4
OpPraHU3yeTCs B IIPOIIECCE U3YUEHUS BCeX TeM yueOHOT0 Kypca « Alreopa 1 Hayaia
MATEMATUYECKOTO aHAIM3a».

Ha wu3yuenue ydeOHOro kypca «Anredpa M Hayajga MATEMAaTHYECKOTO
aHanmuza» oreoaurcs 272 yvaca: B 10 kimacce — 136 gwacoB (4 yaca B Hezenwo), B 11
Kaacce — 136 gyacos (4 yaca B HEJZICIIO).



COAEP) KAHUE OBYUEHUASA

10 KVNTACC

Yucyia 1 BLIYHCJIEHHSA

PanmonaneHbie unciaa. OOBIKHOBEHHEBIC M JCCATHUYHEIC JIPOOM, IIPOILICHTHI,
OCCKOHEUHBIC Nepuoguueckue apoou. IlpumeHenue npoOEH M MOPOLICHTOB IS
pPEIICHUS MPUKIIAHBIX 33/a4 M3 PA3IMYHLIX OTpAcjel 3HAHUM U PEATBHOHN KU3HH.

JleicTBUTENIBbHBIE uMcad. PanuoHaIbHBIE MW HPPALMOHANBHBIC YMCIA.
ApudpmMeTndeckue  omepanud ¢ JICUCTBHUTENBLHBIMH — unciaamMu.  Mogynb
JIEUCTBUTEIBHOTO YHUCJIA U €r0 cBOMCTBA. IIpuOmMKEHHBIC BBIUMCIICHUS, IIpABUIA
OKpPYTJICHUS, IIPUKHUIKA U OIL[CHKA pe3yJIbTATA BEIYHCICHUIM.

Crenenr ¢ 1elsIM 1OKazareneM. bunom Hrerotona. HMcenmons3oBanue
MOIXO/IAIIEH (DOPMEI 3AITUCH JICMCTBUTEIBHEIX YHUCEN JIJIS PEIICHUS ITPAKTHYSCKUX
3a71a4 U NPEACTABICHUS JAHHBIX.

Apudmernuecknii KOpeHb HATYPAJTbHOM CTEIIEHA U €TI0 CBOMCTRA.

CreneHb C palMOHANBHBIM IIOKA3aTeaeM W €€ CBOWCTBA, CTENEHb C
JIEMCTBUTEIBLHBIM ITOKA3ATEIICM.

Jlorapupm umcma. CpoicTBa jorapudma. JlecATHYHBIC M HATypaJabHEBIC
JOTapu(MEI.

CuHyC, KOCHMHYC, TAHI€HC, KOTAHI'€HC YUCIOBOTO aApPrymMeHTa. ApPKCHHYC,
APKKOCHUHYC M APKTAHI'€HC YMCIOBOI0 apTyMEHTA.

YpaBHeHHUs H HEpABEeHCTBA

ToxmecTBa M TOXAESCTBEHHBIC MPeOOpa30BaHUS. YpPAaBHEHHUE, KOPECHb
ypaBHEHMS. PaBHOCWIBHBIC ypaBHEHUS M YpaBHeHUs-clIe[cTBUSA. HepaBeHCTBO,
PEILICHUEC HEPABCHCTRA.

OCHOBHEIE METOJBI PEIICHUS IICTBIX U JIPOOHO-PALMOHAIEHEIX YPABHCHUM U
HepaBEeHCTB. MHOro4jeHsl OT OJHOM II€peMeHHOU. JlelmeHue MHOrodjgeHa Ha
MHOIOWIeH ¢ ocTtatkoM. Teopema be3y. MHOrouieHsl ¢  IEIBIMH
kodpumenTamu. Teopema Buera.

[IpeoOpazoBaHMs YMCIIOBEIX BEIPAKEHUN, COJIEPIKAIUX CTEIIEHU U KOPHU.

HUppannoHanbpHEBIC YPABHCHHSI. OCHOBHEBIE METOJIBI PCIICHUS

MPPALIUOHAIIEHEIX YPABHECHHUM.

[lokazatenbHeie ypaBHEeHHS. OCHOBHBIC METOJBI PEIICHMS ITOKA3aTECILHBIX
ypaBHECHUU.

[TpeoOpazoBaHue BEIpAXKCHUM, COIEPIKAIIUX JIOTAPHU(PMEL.

Jlorapupmuueckue ypPaBHEHMSI. OCHOBHEIEC METO,IbI peIICHUS
TOrapu(PMHUYCCKUX YPABHCHHUH.

OCHOBHEBIC TPUTOHOMETPHUUIECCKHE (G OpMyIbL [IpeoOpazoBanue
TPUTOHOMETPHUUYCCKUX BRIPAKECHUHN. PellleHrne TpUrOHOMETPUICCKUX. YPABHCHUIM.



Pemienue cucTteM JIMHEHWHBIX YpaBHEHUM. Marpuia CHCTEMBI JUHEHWHBIX
ypaBHeHuU. Ornpenenurens MATpULbl 2X2, ero TIeOMETPHUYECKHM CMBICI U
CBOMCTBA, BBIYHUCJICHUE €r0 3HAYECHHUS, IPUMEHCHUE OIPEICIAUTES IS PEIICHUS
CUCTEMBl JHUHEHHBIX YypaBHeHUM. PellleHuMe NOPUKIAJHBIX 337a4 C IIOMOIBIO
CUCTEMBI JIMHEHMHBIX YypaBHeHUM. VccnenmoBaHue IMOCTPOCHHOM MOJECIH C
MOMOIIIEI MATPUIL U OIIPEICTUTEICH.

[IocTpoeHrne MaTeMAaTHYECKMX MOJEICH PEaNbHOM CHUTYAIMH C ITOMOILBIO
YPABHEHUMU W HEPABEHCTB. lIpuMeHeHMe ypaBHEHMM M HEPABEHCTB K PEHICHUIO
MATEMATHYECKUX 3a7lad M 3a7a4 M3 PA3IUYHBIX O0JIACTEH HAYKM M PeaIbHOU
YKU3HU.

OYyHKIHU U rpaUKH

dyuknusg, crmocodsl 3amaHus (QyHKOHHA. B3amMmHO 00paTtHBIE (QYHKIIHH,
Kommnosunua ¢yuknuii. I'padux ¢QyHKIUH. DJeMeHTapHBIE NITPeOOpa30BaHMS
rpapuKoB (pYHKIIHH,

OO0macTe onpesencHus U MHOXKECTBO 3HadeHUM (QyHkmmu. Hymm ¢ynkimm.
[TpomexxyTku 3HaKOnOCTOSHCTBA. YUéTHREIE M HeuéTHRIe QyHKIMH. [leproguueckue
¢yakuu. [IpoMeXyTKm MOHOTOHHOCTH (PYHKIUH. MakCUMyMbl ¥ MHHHMYMBEI
¢yukuu. Hanbonsllee 1 HamMeHbINee 3HAUCHHUS (DYHKIIUHA HA ITPOMEXKYTKE.

JIunekHas, KBagpaTUYHas M JPOOHO-THHEHHAS (QYHKIMH. DJIEMEHTApHOE
MCCJICOBAHKE U MOCTPOCHUE X IPa(]UKOB.

CrenenHas (pYHKI[USA C HATYPAIBHEIM U IIENEIM ITOKa3aTeieM. E€ cBolicTBa u
rpadpux. CBoiicTBA W rpauMK KOpHI N-OM CTENCHU Kak (PYyHKIMH OOpaTHOU
CTEIICHHU C HATYpaJIbHBIM ITOKA3ATCIIEM.

[TokazatenpHas M1 jgorapudmuueckas (GYHKIHHA, WX CBONCTBA M Tpa(uKH.
Hcrmons3oBanue rpauKOB (PYHKIIUH 71 PEIICHUS YPABHCHHIA.

TpuronHomerpudeckas OKpPYIKXHOCTb, ONPEACICHUE TPUTOHOMETPHUUECKHX
(YHKIIMH YMCIIOBOIO apTryMEHTA.

DOYHKIIMOHAIBHEIE 3aBUCHUMOCTH B PEAJIbHBIX TMPOILECCAX U SIBICHUSIX.
['pacduky peambHBIX 3aBUCUMOCTEH.

Havyajia MaTeMATHYECKOr0 aHAJIN3A

[TocaenoBareIbHOCTH, CIHOCOOBI 3ajaHUs MOcIeoBaTeabHOCTel. MeTos
MAaTEMAaTUIECKOMN MHTYKI[AH. MOHOTOHHEIC 5 OrpaHUYCHHBIC
MOCJEJOBATCILHOCTH. VICcTOpUS BO3HMKHOBEHHS MATEMATHMYECKOrO AaHAIM3a Kak
aHaan3a OECKOHEYHO MaJlbIX.

ApudmeTndeckas ¥ TeOMETpHYCCKAS IIpOrpeccur. beckoHeUuHO yOBIBaroIas
reoMeTpudeckas nporpeccusd. CymMma OC€CKOHEUHO YOBIBAIOILECH INeOMETPHUYECKOU
nporpeccuu. JIMHEMHBIN U 3KCIIOHEHIUAILHBIN pocT. Unchno.¢., POpMyIa, CII0KHBIX
IpoIeHTOB. lMcnonb30oBaHHEe MpOrpeccuu. [ penieHus  peaibHbIX — 3a71a4d
MPUKIAJHOTO XapakTepa.



HenpepruiBHBIE (YHKIIMM M MX CBOMCTBA. TOYKM pa3peiBa. ACHMIITOTEI
rpapuxoB (yuxmuii. CBoiicTBa (QYHKIMM HENpPepBIBHBIX Ha OTpe3ke. Meton
MHTEPBAJIOB I pelieHuss HepaBeHCTB. [IpuMeHeHHe CBONCTB HENPEPHIBHBIX
(YHKIUI JJ7I9 peIleHns 3a/1a4.

[IepBas u BTOpas npou3BoaHEIe QyHKIHUU. OnpenencHrue, reOMSTPHUICCKUN U
(U3NIECKUN CMBICH IIPOU3BOIHOM. Y PaBHEHHE KACATCILHON K rpad UKy PpyHKINH.

[Ipou3BogHBIE  BJIEMEHTAPHBIX  (DYHKIHH. [Ipous3BogHass  CyMMEI,
IIPOU3BEICHUS, YACTHOTO U KOMITO3UIIMHU (DYHKITHIA.

MHoxecTBA H JIOTHKA

MHOXecTBO, OIlepalMy HAJ MHOMKECTBAMHM M HMX CBOMCTBA. JlpmarpamMmel
Ounepa—Benna. IIlpuMeHeHMEe TEOPETUKO-MHOXKXECTBEHHOI'O  ammapara  Jijis
ONMCAHUSA PEATBHBIX MPOICCCOB M SBJICHUM, MPU PEIICHUU 3a7ad U3 JPYTHX
yUEOHBIX IPEIMETOB.

OnpeneneHue, T€OpeMa, CBOMCTBO MATEMATHUYECKOrO OOBEKTA, CIC/ICTBHE,
OKA3aTeIILCTBO, PABHOCUJILHEIC YPABHEHUS.

11 KNTACC

Yucyia 1 BLIYHCIEHHSA

Harypanbueie u 1ensie uuciaa. [IpuMmeHeHHe MpU3HAKOB JICTIMMOCTH IIEJIBIX
yyucel, HAauOOJbmuK 00muu jgemutens (gamee — HOJl) m HammMeHbiiee oOmiee
kpatHOoe (manee — HOK), ocTaTkoB mo MOy IrO, anroputma EBKinnaa J1is pelieHus
3a71a4 B 1I€JbIX YHUCIAX.

KomvmmnekcHele umcna. AnreOpamdeckass M TPHTOHOMETpPHUCSCKAS (POPMEI
3aIMCH KOMIUICKCHOTO unciaa. ApudMeTHUecKHe OICpaluid ¢ KOMIUICKCHBIMHU
yruciaaMu. I300pakeHHEe KOMIUIEKCHBIX YHCEI Ha KOOPJHMHATHOM IIIOCKOCTH.
dopmyna Myaspa. Kopau n-oM cTENEHU M3 KOMILUIEKCHOTO umciaa. IlpumeHeHue
KOMILIEKCHEIX YHCe JJI peleHUs (PM3NYSCKUX U TeOMETPHUECKUX 3a]1ad.

YpaBHeHHUs H HEpABEeHCTBA

CucreMa W COBOKYIHOCTH YpaBHECHUM UM HEPABEHCTB. PaBHOCUIIBLHEIC
CUCTEMBI M CUCTEMBI-CJICICTBUS. PAaBHOCUIIEHEIC HEPABEHCTRA.

OT00Op  KOpPHEM  TPUTOHOMETPHUUCCKHUX  YPABHCHHUM C  MOMOIIBIO
TPUTOHOMETPHUUYECKON OKPY)KXHOCTH. PellieHrne TPUrOHOMETPHUUECKUX HEPABECHCTB.

OCHOBHBIC METOJIBI PCIICHUS IIOKA3aTCABHBIX W JIOTApU(PMHUICCKHX
HEPABECHCTB.

OCHOBHEBEIE METO/IbI PEIICHUS UPPAIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJIBI PEIICHMS CHUCTEM H COBOKYITHOCTEH o paljiOHAIEHBIX,
HPPAMOHATBHEIX, IOKA3ATEILHBIX U JTOrapU(pMHUYCCKUX: YPaBHEHIH:

Y paBHEHUS, HEPABCHCTBA M CUCTEMEI C ITAPpAMCTPAMHU.



[I[pumeHeHne  ypaBHEHMH, CHCTEM M HEPABEHCTB K  PEIICHUIO
MATEMATHYECKUX 3a7lad M 3a7a4 M3 PA3IUYHBIX O0JIACTEH HAYKM M PeaIbHOU
YKU3HU, UHTEPOpPETAIUs OJYYEHHBIX PE3YJIETATOB.

OYyHKIUL U rpaPUKH

['padux xommoszunuu ¢yHKIMA. ['eoMeTpuueckne 00pa3bl ypaBHCHHH U
HEPABCHCTB HA KOOPIUHATHON IIJIOCKOCTH.

TpuronoMmerpuueckue PyHKIIHMU, UX CBOMCTBA U I'papUKH.

['pacdmueckre MeTO/BI pelleHHs ypaBHEHWM M HepaBeHCTB. | 'paduueckue
METO/IBI PEeIICHUA 3a/]a4 C ITapaMeTPaAMHM.

Hcrnons3oBanne rpadukoB QYHKIUHA IS HCCICJOBAHUS MPOILECCOB U
3aBUCUMOCTEH, KOTOpPBIE€ BO3HUKAKOT MPU PEIICHMHU 3a7a4 U3 JPYTrUX yueOHBIX
MPEAMETOB U pCaJIbHOU JKH3HM.

Havyajia MaTeMATHYECKOr0 aHAJIH3A

[IpuMmeHeHnne NMpOM3BOIHON K MCCIICIOBAHUIO (DYHKIIMM HA MOHOTOHHOCTH H
SKCTpeMyMbl.  Haxoxxgenne  HaumOOIBIIEr0 M HAUMEHBIICTO  3HAYCHUH
HENPEPBIBHOM (DYHKIIMN HA OTPE3KE.

[I[pumeHeHHe NOPOM3BOAHONU [JII HAXOXKJCHMS HAWIY4IIETO peEIIeHUS B
OPUKIAJHBIX 3a7a4ax, s ONPEAe/ICHHUS CKOPOCTH M YCKOPEHMS IIpolecca,
3aJAHHOTO (POPMYJION MITH TPa(pHUKOM.

[lepBoOOpa3Hass, OCHOBHOE CBOMCTBO II€pBOOOpa3HbX. IlepBO0OOpa3HbIe
yeMeHTapHBIX (PyHKIMH. [TpaBuia HaxoxaeHus ImepBOOOpaA3HEIX.

NuTterpan. I'eomeTpuueckuii CMBIC]I MHTErpaa. Breraucnenue
onpe/ieIEHHOTO HHTerpana no gopmyne Herorona-Jleitbnua.

[IppMeHeHe WHTErpama IS HAXOXKJICHUS IIJIOMAJICH IUIOCKUX (QUTYp U
00BEMOB T€OMETPUUECCKUX TEIL

[Tpumeprr pemenuil auddepeHIMAILHEIX YpaBHEHUH. MaTteMaTHdeckoe
MOJICIMPOBAHNE pPCAJBHBEIX IIPOICCCOB € MOMOIILI U] dEpCHIINATLEHBIX
ypaBHECHUU.



I[NTAHUPYEMBDBIE PE3VYJIbTATblI OCBOEHHWA VYUYEBHOI'O KYPCA
«AJII'EBPA 14 HAYAJIA MATEMATHUYECKOI'O AHAJIM3A»
(YIJIYBJIEHHBIM VYPOBEHbL) HA VYPOBHE CPEJHEI'O OBLIEI'O
ObPA30BAHNA

JIMUHOCTHBLIE PE3YJIBTATDI

1) rpa:xaaHCcKOro BOCIIHTAHUS:

c(hOpMHUPOBAHHOCTE TPAXKTAHCKON MO3UIIMH 00YJAOIEer0ocsT KaK AaKTHBHOTO U
OTBETCTBEHHOrO0  4YjJieHa  POCCHMCKOr0  OO0ImlecTBa,  IMPEJCTABIACHHE O
MAaTEMAaTHYCCKUX OCHOBAX (PYHKIHOHUPOBAHMS PA3THUHEIX CTPYKTYD, SBICHUH,
OPOLECAYp TPaKTAHCKONO OOmiecTBa (BBIOOPEI, OMNPOCHI M APYro€), YMECHHE
B3aUMOJICUCTBOBAThL C COLMAJIBHBIMM MHCTUTYTAMH B COOTBETCTBHM C MX
(YHKIIUSIMH M Ha3HAYEHUEM;

2) NIATPHOTHYECKOT0 BOCIIHTAHUS:

c(hOpMHUPOBAHHOCTE POCCHICKOM T'PAKTAHCKON HJICHTUYHOCTH, YBAXKCHHS K
MPOMIJIOMY M HACTOSIIEMY POCCHMCKON MAaTEeMATHKH, IIEHHOCTHOE OTHOIIEHHUE K
JTOCTKCHUSAM POCCUUCKUX MATEMATHUKOB M POCCUUCKON MATEMATHUYECKOU IIKOJIEI,
MCIIOJIE30BAHUE ASTHUX JOCTHJKCHHM B JPYIrHMX HAyKaX, TEXHOJOTHSIX, cdepax
YKOHOMMKH;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIHTAHHUS:

OCO3HAHUE JYXOBHEIX IICHHOCTEH POCCHUCKOTO Hapoja, c(hOPMHUPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHMS, ITUYECKOTO IMOBEJICHMS, CBSA3AHHOIO C MPAKTHUYCCKHUM
MIPUMEHCHUEM JIOCTHMIKCHUM HAYKH W JESATCIABHOCTBIO YUYEHOTO, OCO3HAHUE
JUYHOTO BKJIA/a B IOCTPOCHUE YCTOMYHUBOTO OYIYILETO;

4) 3¢TeTHYeCKOr0 BOCIITHTAHUSI:

CTECTUUECKOEC OTHOMICHHE K MHpPY, BKIIOYAS SCTCTHUKY MATEMATHYCCKHUX
3aKOHOMEPHOCTENH, OOBEKTOB, 3a/1a4, PEIICHUN, PACCYKICHUNH, BOCIIPUUMUYHNBOCTE
K MATEMATHUYECKUM ACIIEKTAM Pa3JIMYHLIX BUJOB UCKYCCTBA;

S) pu3nyecKkoro BOCIUTAHUS:

c(hOpMUPOBAHHOCTE YMEHUS IIPUMEHSATH MaTeMAaTUYCCKHE 3HAHHS B
MHTEpecax 3JO0POBOro U 0€30MacHOTO 00pasa KU3HHU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JIOPOBBIO (3]I0pOBOE IUTAHME, COATAHCHUPOBAHHBIA PEKUM 3AHATHN U
OT/BIXA, PEryispHas (pU3nUecKass aKTUBHOCTE), (PU3NUECKOES COBEPIICHCTBOBAHNUC
IPU 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIBHOM JI€SITEIbHOCTHIO;

6) TPYA0BOr0 BOCIIHTAHUS:

rOTOBHOCTL K TPYyAy, OCO3HAHHE IICHHOCTH TPYAOHIOMs, «HUHTEPEC K
pa3MMUHBIM  cepaM  TIPOPECCUOHAIBLHOM ., ACITeIBHOCTH, /> CBI3AHHLIM  C
MATEMATUKON M €¢ MOPUIOKCHUSAMHM, YMEHMC COBEPIIATH OCO3HAHHEIM (BEIOOD
Oyaymied mnpodeccMd M PEaTU3OBEIBATEL - COOCTBEHHEIC  JKM3HCHHEIC ~ TIIAHEI,



FOTOBHOCTH M CIIOCOOHOCTR K  MATEMATHYECKOMY  OOpa30BaAaHUIO U
CaMOOOpPA30BAHUIO HA IMPOTIIKEHUM BCEM KU3HH, TOTOBHOCTH K AKTHBHOMY
YUYACTHUIO B PEIICHUM MPAKTUYCCKUX 3a/]a4 MATEMATUYSCKOM HAMPABICHHOCTH;

7) SKOJIOrH4€eCKOro BOCIIUTAHUS:

c()OPMHUPOBAHHOCTE  3KOJOTMYECKOM KYIBTYPhI, IIOHUMAaHHC BIIMSHUS
COIIMAJILHO-3KOHOMHUYECKUX ITPOI[ECCOB HA COCTOSHUE MPUPOTHON M COLMATILHOU
Cpe/lbl, OCO3HAHUE TJI00AJTBLHOI0 XapakTepa KOIOTHUECKUX IIPOOJIEM, OPUCHTALIUS
Ha NOpPUMEHEHHE MATEMATHYECKMX 3HAHMU IS peEIleHus 3a7ad B 00jacTu
OKPYIKAIOIEH cpejibl, IUIAHUPOBAHHE MOCTYNKOB M OILGHKH HX BO3MOXKHBIX
MOCJICJICTBHH JIJISI OKPYIKAIOIICH Cpe/Ibl;

8) ICHHOCTH HAYYHOr 0 MO3HAHHUS:

c(POpMHUPOBAHHOCTE MHPOBO33PCHHUS, COOTBETCTBYIOIIECTO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUSI HAYKM M OOICCTBEHHOM  IPAKTUKH, ITOHMMAHHUEC
MaTEeMaTH4YECKOH HayKd Kak cqepbl YeJIOBEUECKOM JIeATEILHOCTH, JTaloB eé
PA3BUTHS M 3HAYMMOCTH I PAa3BUTUS L[UBWUJIM3AIMH, OBIAJICHUE S3BIKOM
MATEMATUKM WU MATEeMATUYECKOM KyJIbTYpOM KaK CpeJCTBOM IO3HAHUS MMPA,
FOTOBHOCTE OCYIICCTBIISITE HNPOSKTHYIO U HCCIEAOBATEILCKYHO JIeSATCILHOCTD
MHJUBUJIYAILHO U B TPYIIIIE.

METANPE/IMETHBLIE PE3YJIBTATDI

[lo3HaBaTe/IbHbIC YHHBEPCAJIbHbIC YUeOHbIe IeliCTBHA

ba3oBble JIorHYecKHe NeHCTBHA:

BBISIBJISITH U XAPAKTEPU30BATH CYILECCTBEHHBIC MPU3HAKH MATEMATHUYECKUX
OOBEKTOB, TIOHSATHI, OTHOIICHUI MEXJy IIOHATUSMHU, (DPOPMYIHUPOBATH
ONPE/ICIICHUS ITOHATHI, YCTAHABINBATE CYILCCTBCHHEBIN IMPU3HAK KIACCH(PUKAIINN,
OCHOBAHUS JIJ1s1 0000ILEHHS M CPABHEHU S, KPUTCPUHU MIPOBOIMMOI0O AHAIIN3A,

BOCIIPUHUMATL,  (POPMyJIUPOBATE U IPEeOOpa30BBIBATL  CYXKICHUS:
yTBEPIUTEIbHBIC U OTPULIATEIILHBIC, SIMHUYHLIEC, YACTHBIC U OOIIIHE, YCIOBHEIC;

BBISIBJISITh MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aHUMOCBSI3H U IIPOTHUBOPCUHUS
B (pakTax, JAHHBIX, HAONIOJICHUSX M YTBCPKICHUAX, MPE/JIaraTb KPUTCPUH JJIS
BBISIBJICHU S 3AKOHOMEPHOCTEH M MPOTHUBOPECUHI;

JIeNaTh BBIBOJIBI C MCIIOJIB30BAHMEM 3aKOHOB JIOTHKH, JICJIYKTUBHBIX U
MHTy KTUBHBIX YMO3aKJIHOUCHUM, YMO3AKITFOUECHHI MO aHAJIOTHH;

MPOBOJIUTE CAMOCTOSTEIILHO JI0KA3aTeIbCTBA MATEMATUYECKUX YTBEPIKICHUU
(IpsiMble ¥ OT IIPOTUBHOIO), BEICTPAUBATE APTyMEHTALIMIO, IIPUBOIUTH IIPUMEPEI U
KOHTPIIPUMEPEI, 00OCHOBEIBATE COOCTBEHHEBIE CYXKIICHUS HiBEIBOIBL

BRIOMPATE CIIOCOO pEIICHUS Y4E€OHOMU . . 3aJaul -(CPABHUBATE -HECKOIBKO
BAPMAHTOB  PCIICHUS, BBIOMPATH  HAMOOICC - HOAXOMSILIAN - Ci- YHETOM
CAMOCTOSITCIIBHO BEIJICICHHBIX KPUTCPUCB ).



ba3oBble HcclIel0BaTe/IbCKHE IeHCTBHA:

MCIOJIE30BATE BOMPOCHl KAK HCCICIOBATCIIECKUM MHCTPYMEHT ITO3HAHMUS,
GOopMyTHpOBATE  BONPOCH, (PHUKCHPYIONIME  MOPOTHBOpEUHE, MOpoOIeMYy,
yCTAHABIIMBAThE MCKOMOE U JJaHHOE, (hOPMUPOBATH THIIOTE3y, APTYMCHTHPOBATH
CBOIO MO3UIINIO, MHCHUE;

NPOBOJIUTE CAMOCTOSTCILHO CINIAHUPOBAHHBIM SKCIIEPUMEHT, UCCIICIOBAHUE
10 YCTAHOBJIEHHUIO OCOOEHHOCTEM MATEMATUYECKOTO OOBEKTA, SBJICHUA, ITpOlecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXKIy 00BEKTAMU, SIBJICHUSIMHM, IIPOLISCCAMMU;

CAMOCTOSITCIILHO (hOPMYIHPOBATE OOOOIICHUS M BBIBOJIBI II0 PE3yJIETATaM
NpOBEEHHOIO  HAOMIOJEHHUS, MCCIEAOBAHHSA, OICHUBATH JOCTOBEPHOCTH
MMOJy4E€HHBIX PE3YyJILTATOB, BEIBOJIOB U O0OOOIICHMN;

MPOTHO3UPOBATE BO3MOKHOE pPAa3BUTHE MPOIECCd, d TAKKE BBIJIBHUTATH
MPEAIIOI0KECHUS O €r0 PA3BUTHH B HOBBIX YCIIOBUSIX.

Pabdora ¢ nH(popMaIHe:

BBEIBIISITE JICPUIINTEI MH(GOPMAIIUH, JAHHBEIX, HCOOXOJUMBIX IS OTBEeTa Ha
BOITPOC M JIJI8 PEIICHUS 3a]a4H;

BEIOMPATh MH(MOPMAIIUIO U3 HCTOYHUKOB PA3IMYHBIX THIIOB, AaHAIM3UPOBATH,
CUCTEMATH3UPOBATE W HHTCPHPCTHUPOBATH HH(MOPMAIMIO PA3IUYHBIX BHJIOB W
GOpM IIpeICcTaBICHUA,;

CTPYKTYPHUPOBAThL MH(OPMAIUIO, MPEJACTABIATE €€ B PA3IMUHEIX (opMax,
HILTIOCTPUPOBATE IpapUUecKu;

OLICHUBATh HAJIE)KHOCTD HH(pOpMaAIIH o CAMOCTOSITEIbHO
c(hOPMYITHPOBAHHEIM KPUTCPHSIM.

KoMMyHHKATHBHBbIC YHHBEPCAJIbHBbIC YUeOHbIE NeHCTBHA

Oo0menue:

BOCIIPMHUMATE U (DOPMYJIHPOBATE CY)K/ICHHUS B COOTBETCTBHU C YCIOBHSIMH H
[EeasIMU OOILEHMS, SICHO, TOYHO, I'PaMOTHO BBIPAKATh CBOK TOYKY 3pPEHHUS B
YCTHBIX M ITMCBMEHHBIX TEKCTaxX, JABATh MOSICHCHUS II0 XOJy PEIICHHUS 3ajjadl,
KOMMEHTHPOBATEL MOTYUYCHHBIN PEe3yNbTAaT;

B XO/¢ OOCYXJICHUS 3aJ]1aBaTh BOMPOCEHI IO CYILIECTBY OOCYXK/JJAE€MOU TEMBEI,
IpoOJIEeMBI, pPEIIACMOM 3aJ]auM, BBICKA3BIBATH WJCH, HAIICJICHHBIC HA ITOHMCK
PEILICHMS, COIMOCTABIATh CBOM CYKICHHMS C CYXKJICHUSAMHU JIPYTUX YYACTHHKOB
aUanora, OOHAPYKHMBAThL pa3IudMe M CXOJCTBO ITO3MI[MH, B KOPPEKTHON (Gopme
(GOpPMYIIMPOBATE PA3HOTIACHS, CBOU BO3PAKECHUS;

MPeACTABIATE Pe3yJIbTATEl PEHICHUS 3a]a4d, YKCICPUMEHTA, UCCIICIOBAHUS,
MIPOCKTA, CAMOCTOSATCILHO BEIOMPATHE (DOpPMAT BBEICTYIICHUS ©) YaETOM 3ajad
MPE3CHTALMA U OCOOCHHOCTEN Ay JUTOPUH.

PerysiTUBHbIE YHHBEPCAJIbHbIEC YUeOHBbIE 1eHCTBUSA



Camoopranu3anus:

COCTABJISITH IIAH, AITOPUTM PEIleHUS 3a7a4l, BRIOUPATEH CIIOCO0 PEIICHUS C
yU4ETOM UMEHOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, ApryMEHTUPOBATH
M KOPPSKTHPOBATH BAPHUAHTEI PEIICHUH ¢ YI4ETOM HOBOM HH(OPMAIHH.

CaMOKOHTPOJIb, YSMOIIHOHAJIBHBIH HHTELJIEKT:

BJIAJICTh HABBEIKAMHM  IIO3HABATCIEHOM  peICKCMM  KAaK  OCO3HAHMUS
COBEPIIACMBIX JIEHMCTBUN W MBICIMTEIBHBIX ITPOLECCOB, UX PE3yIbTATOB, BIAJIETh
CIIoco0aMu CaMOIIPOBEPKH, CAMOKOHTPOIS IIpOlecca U pe3ylibTaTa PEIICHUS
MATEMATUYECKOM 3a/Ja4uM;

OpeABUJICTh TPYJIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPU PCIICHUM 3a/a4H,
BHOCUTH KOPPEKTUBKI B JICATEIBHOCTE HA OCHOBE HOBBIX OOCTOSITEIILCTB, JAHHEIX,
HAWJICHHBIX OIIMOOK, BBISBICHHEIX TPYIHOCTCH;

OLICHUBATE COOTBETCTBUE PE3YJILTATA LEIU U YCIOBUAM, OOBACHATH MPUYINHEI
TOCTWIKEHUS MU HEJIOCTHIKCHUS PE3yJbTaTOB J€ATEILHOCTH, HAXOUTh OLIHNOKY,
J1aBATh OLICHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHASA 1€ITEILHOCTb:

MOHUMATh U HCIIOJIL30BAThH MPEUMYILECTBA KOMAHIHOW U WHIUBHUIYaJBHON
padOTBl IIpU pEIIeHUMH Y4YeOHBIX 3ajja4d, NOPUHMMATh L€db COBMECTHOU
NEATCIIEHOCTU, IIAHUPOBATH OPraHU3ALUKD COBMECTHOM palOTEI, paCHpEIeHsTh
BUJIEI paOOT, [JOTOBAPUBATLCSI, OOCYXKIATh MPOLECC M Pe3yabTar padoOTHI,
0000I1IaTE MHECHH ST HECKOJILKUX JTIOECH;

y4aCTBOBATEL B I'PYIMIOBEIX (POopMax pabOTEI (00CYKaeHUSI, OOMEH MHEHHI,
«MO3TOBBIC IITYPMBD» W HHBIC), BBIIOJHATH CBOK 4YacTh pabOTBI M
KOOPJMHUPOBATE CBOU JICUCTBMS C JAPYTMMH YJICHAMM KOMAH]IBI, OLICHUBATH
Ka4eCTBO CBOETO BKJIAJIa B OOIIMH IIPOAYKT IO KPUTECPHUAM, CHOPMYITHPOBAHHEIM
YUACTHUKAMH B3aUMOJICHCTBHUS.

INPE/IMETHBLIE PE3YJIBTATbI

K xonny oOyuenms B 10 kJjacce oOyyarOmuics MOOJIYYUT CIICIYIOIIUE
MPEAMETHBIC PE3yIAbTAThI 10 OT/ICIBHBIM TeMaM padOo4deH IIPOrpaMMbl yueOHOTO
Kypca «Anredpa 1 Hadyajia MATEMATHUCCKOTO aHATIN3a»:

Yucyia 1 BLIYHCTIEHHUS

CBOOO/THO ONEPpUPOBATE MOHATUAMHU: PAIHOHAIBHOEC YHUCIO, OECKOHEUHAs
nepuoauueckas Apo0b, MPOLEHThI, HPPALUOHAILHOE YHCJI0, MHOKECTBA
PALMOHATIBHEIX U JJEHCTBUTEIIBHBIX YHUCEII, MOIYJIb JECUCTBUTEIBHOTO YHCIIA;

OPUMEHSAThL JIpOOM M MPOLEHTHl [JI PCIICHUS MAPUKAAFHBIX: 33a7a4d U3
PA3JIMYHBIX OTpACICH 3HAHUN U PEATBHOU KHU3HM;

NPUMCHSATE MPUOIHKEHHEIC BEIMUCICHUSA, IIpABHAIA-OKPYLICHU, IIPHKHIKY 1
OLICHKY Pe3yJbTaTa BEIUMCICHUM;



CBOOO/JHO OIICpUPOBATH ITOHSATHEM: CTEIIEHh C ILEABIM ITOKAa3aTelIeM,
MCIIOIB30BATEh MOAXOAAIYI0 (DOPMY 3aIUCH JSHCTBUTCIBHEBIX YHUCEN JIJIS PEIICHUS
MPAKTUYECKUX 34]1a4 U IIPEJICTABICHUS JJAHHBIX ;

CBOOOTHO OIICPUPOBATH ITOHATHEM: apH(PMETHUYECKHUUA KOPEHb HATYPaJILHOM
CTCIICHU;

CBOOO/THO ONEpUPOBATE MOHATUEM: CTEIICHD C PAIMOHAIBHBIM ITOKA3ATCIIEM;

CBOOOJ/THO OIIEpUPOBATH ITOHATHSMU: JIOTApU(M 4YHUCHA, JECATHUYHBIC WU
HATypalbHBIE JTOTaApU(PMEL;

CBOOO/JHO ONEepHPOBATHL MOHSTHUSIMH: CHUHYC, KOCHHYC, TAHI€HC, KOTAHI'CHC
YHCJIOBOIO apryMEHTA;

OIIEpUPOBATH MOHSATUIMHU: APKCUHYC, APKKOCHUHYC U APKTAHICHC YHCJIOBOTO
ApTryMEHTA.

YpaBHeHHUSI H HEPABEHCTBA:

CBOOO/THO OINEPUPOBATH MOHSATHUIMHU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO,
PABHOCUJILHEIC YPABHCHUS M YPABHEHUA-CIICICTBUS, pABHOCUIBHBIC HEPABESHCTBA;

OPUMEHSTh PA3IWYHBIC METOBI PEIICHMS PAalUOHAIBHBIX U JIPOOHO-
PALMOHANILHEIX YPABHCHUM, MPUMEHSATH METOJ] HHTEPBAJIOB IS PCIICHUS
HEPABEHCTB;

CBOOOJHO OIICpUPOBATH MOHATHUSMU: MHOTOYICH OT OJHOM IEPEMEHHOH,
MHOTOWICH C IEJIBIMH KO3(DQUIMEHTAMH, KOPHM MHOTOYJICHA, IPUMCHATH
J€NeHUE MHOTOYWIEHA HA MHOTOYJIEH ¢ OCTAaTKOM, TeopeMy be3dy u Teopemy Bueta
JTIJISI pEILICHUS 3a]1a4;

CBOOOJIHO ONEepHUPOBATH IMOHSATHUSIMM: CHCTEMA JIMHEHWHBIX YpPaBHEHUM,
MATpUILA, ONpPEJCIUTE]Ib MATPULBEI 2 X 2 W €ro IeOMETPUYECKUU CMBICH,
MCITOJIE30BATh CBOMCTBA OMNPEICIUTEIIA 2 X 2 I8 BBEIUMCICHUS €r0 3HAYCHUS,
OIPUMECHATE OIPEACIUTCAN I PEHICHUS CHUCTEMBl JIMHCUHBIX YPaBHCHHIH,
MOJICIMPOBATEL PEATBHBIC CUTYAIlUU C ITOMOIIBI CUCTEMBI JUHEHHBIX YPaBHCHUM,
MCCJICOBATh IIOCTPOCHHBIE MOJEIN C TOMOIIBID MATPHUI] U OINPEICIUTEICH,
MHTEPIIPETUPOBATH ITOJIYYEHHBIN Pe3YJILTAT;

MCIIOJIb30BATH CBOMCTBA JIGMCTBUM C KOPHSMM [JII I[peO0Opa30BaAHUS
BBIPAKCHUM

BBIMTOJIHSTE MPEO0Pa30BAHMS YUCIIOBBIX BEIPAXKCHUM, COACPIKAIIUX CTCIICHU C
pPaLMOHAJILHEIM ITOKA3aTCIIEM;

MCIOJIE30BATh CBOHCTBA norapugMoB TIJIS Ipe0Opa30BaAHUS
TOrapu(PMHUYCCKUX BBIPAKCHUII;

CBOOO/THO OIlEpUPOBATH MOHATHUSAMH: HUPPALMOHAIBHBIC, MOKA3aTEIbHBIE U
norapupMHUYSCKHUC YPABHCHUS, HAXOTUTE UX PEIICHHS C JIOMOIIEIO PAaBHOCHIILHEBIX
MepPeX0/I0B UIH OCYILIECTBIIAS IIPOBEPKY KOPHEH;



IMPUMEHSTH OCHOBHEIE TPUTOHOMETPHUECKHE (POPMYIIBI JIJIs IIPe0Opa30OBaAHUS
TPUTOHOMETPHYECKUX BBIPAKCHUU;

CBOOO/JJHO ONIEpUPOBATH IOHATHEM: TPUTOHOMETPHUUCCKOE YypaBHEHHUE,
NPUMEHATE HEOOXOAUMEIE (OPMYILI IS PEIICHHUS OCHOBHEIX  THUIIOB
TPUTOHOMETPHUUYCCKUX YPABHCHHUIM;

MOJICIMPOBATh PCAIBHBIC CHUTYAllUM HA SA3BIKE alIreOphl, COCTABIIATH
BRIDAKCHUSI, YPABHEHUS, HEPABEHCTBA II0 YCJIOBHMIO 3aJa4yd, WCCICIOBATH
MOCTPOEHHBIE MOJIEIH C MCIOJIBL30BAHUEM arapara aareOphl.

OYyHKIHHA U rpaQUKH:

CBOOOTHO ONICPHPOBATH IMOHATUSIMH: (PYHKIIUS, CIIOCOOBI 3aaHUs (DYHKIUH,
B3aUMHO OOpaTHble (OYHKIIMHM, KOMIIO3MIMS (GYHKIUHA, Tpaduk QYHKIUH,
BEITIOJTHSATE 3JICMCHTAPHEIC IMPe00pa30BaHUs TPaAPUKOB (hYHKIHH;

CBOOO/THO ONEPpUPOBATH ITOHATHUAMHU: OOJACTH ONPEACJICHMS U MHOKECTBO
3HAYCHUN (PYHKIIUH, HYJIH (PYHKIIMU, IPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJHO OINEPUPOBATL TMOHATUSIMH: UYETHBIE W HEYETHBIC (DYHKIUH,
MepUOUUECKHE (PYHKIMU, IPOMEKYTKH MOHOTOHHOCTH (DYHKI[HMH, MAKCUMYMEI U
MHUHUMYMEI (YHKIMHA, HAWOONbIIES M HAaMMCHBINCE 3HAYCHHE (YHKIUMHU Ha
IPOMEKYTKE;

CBOOOJTHO OIEpHPOBATH MOHSATHSAMH: CTCICHHAS (DYHKIUSA ¢ HATYPAILHBIM U
[EJIBIM TOKa3aTesieM, I'pa@UK CTENEHHOM (PYHKIIMM ¢ HATYPaJbHBIM M IICJIBIM
mokaszaresjaeM, IpauK KOpHSA N-OM CTEINEeHHM KaKk (PYHKIMH OOpaTHOM CTEIICHH C
HATYPAJIbHBIM ITOKA3ATEICM;

OIEpUPOBATH IOHATHSAMH: JIMHEHHAsI, KBaJpaTH4YHAS M JIPOOHO-THHEHHAS
(YHKIIUH, BEIIOJHSATE 3JICMEHTAPHOE MCCIICOBAHNC M ITOCTPOCHUE UX TPA(PHUKOB;

CBOOOTHO ONEPpUPOBATH MOHATHUSIMH: IOKA3aTCIbHAS W JIOTApHU(PMHUCCKAS
(YHKIIMH, MX CBOMCTBA U Tpa(MKH, HCIIONL30BATH MX TpapUKH IS pEIICHHA
YPaBHCHUM;

CBOOO/IHO OIIEPUPOBATL IMOHATUSMM: TPUTOHOMETPHUUECKAS OKPYKHOCTD,
OIIpeJieIeHHE TPUTOHOMETPUYIECKUX (DYHKI[MA YHUCIIOBOTO ApIyMEHTA;

MCIIONL30BaTh Tpapuky QYHKIOUNA UII  HCCICAOBAHUS TIPOIECCCOB U
3aBUCUMOCTEH IPU PEIICHUM 3a]a4 U3 JPYTUX YUYCOHBIX MPEIMETOB U PEaAIbHON
KU3HH, BEIpAXKATh (POPMYJIAMHU 3aBUCHMOCTH MEXK/TY BEIMYNHAMHU;

Havajia MaTeMAaTH4YeCKOro aHAJIM3a:

CBOOOJTHO OIIEPHPOBATL ITOHATHAMMU: apU(pMETHUECKas W TeOMETpHUECKas
mporpeccusi, 0eCKOHEYHO yOBIBAIOMIAS F€OMETPHUUECKAS MPOTPecCusl, THHEUHBIN U
YKCIIOHCHIIHAIBHEIN pOCT, (DOpMYyIa CIOKHEIX IIPOIEHTOB, HUMETh IIPE/ICTABIICHHE
O KOHCTAHTE;

MCIIOJIb30BATE MPOTPECCUM JJIST pPEIICHUS  pedJIbHBIX 3a/1a4 TIPUKITATHOTO
XapakTepa;



CBOOOJTHO OIIEPUPOBATH MOHATUSIMHU: ITOCIEI0BATEIBHOCTD, CIIOCOORI 3aJaHUS
MOCJIeJOBATCILHOCTE, MOHOTOHHBIE W OrpPaHUYCHHBIC MOCICAOBATEILHOCTH,
MOHHUMATh OCHOBBI 3apOXKICHUS MATEMATHYECKOTO aHAIM3a Kak aHaau3a
OEeCKOHEUYHO MaJbIX;

CBOOO/THO OIICPUPOBATH MOHATUSIMH: HEOPCPHIBHEIC (YHKIMH, TOYKH
paspeiBa rpaduka pyHKIINM, aCUMIITOTEI rpaduka QyHKIINHY;

CBOOOJTHO OIIEPHUPOBATH IIOHSATHEM: (YHKIMS, HEIpepbIBHAS HAa OTPE3KE,
MIPUMEHSTH CBOMCTBA HEMIPEPHIBHEIX (DYHKIIMH JJIs PEIICHUS 3a/1a4;

CBOOO/JJHO OIEpHUPOBATH IIOHATHSMM: TIEpBas W BTOpas MOPOM3BOHEIC
(YHKIIMHU, KacaTeIbHaA K TpapuKy (PYHKIIUH;

BBIUUCJIATh IPOU3BOJHBIC CYMMBI, ITPOU3BE/ICHUS, YACTHOTO U KOMITO3UI[MH
IBYX (DYHKIIUH, 3HATH IIPOU3BOIHEIC AIICMECHTAPHEBIX (DYHKIIHIH;

MCIIOJIb30BATE TCOMCTPUYCCKHH M (PU3UUCCKHUU CMBICII TPOU3BOTHON JIJIS
peIIeHUs 3a]au4.

MHo:kecTBA M JIOTHKA:

CBOOOJHO  OIIEPUPOBATHL  IMOHATHMSIMH:  MHOXXECTBO, OIE€pallMM  HAaj
MHOJKECTBAMH;

MCIOJIE30BATE TECOPETHKO-MHOXKECTBEHHEIN anIiapat JJIs ONMCAHUS pealbHBIX
MPOILECCOB U SBICHUM, TPU PEILICHUH 3a7]a4 U3 PYTUX YUICOHBIX MPEIMETOB;

CBOOO/JHO ONECPUPOBATHL IMOHSATHUAMM: OMNpPEICICHUE, TEOPEMa, ypaBHCHHE-
CIECTBUE, CBOUCTBO MATEMATHYECKOTO O0OBEKTA, JJOKA3ATEILCTBO, PABHOCUIBHBIC
YPABHEHMS 1 HEPABCHCTRA.

K xonny oOyuenms B 11 kJjacce oOyyarOmuics MOOJIYYUT CIICIYIOIIUE
MPEAMETHBIC PE3yIbTAThI 110 OT/ICIBHBIM TeMaM padO4dei IIPOrpaMMbl YueOHOTO
Kypca «Anredpa 1 Hadyajia MATEMATHUCCKOTO aHATIN3a»:

Yucyia 1 BLIYHCTIEHHUS

CBOOO/JHO ONECPUPOBATH MOHSATHUIMH: HATYPAILHOE U IIEJIOC YHUC]IO,
MHO)KECTBA HATYPAJILHBIX M ILEIBIX YHUCE]I, UCIOJL30BATh MPU3HAKUA JIETUMOCTH
nenbix yncena, HOJI u HOK HatypanbHBEIX 4yncen AJIs pelieHMs 3a7a4d, IPUMEHSTh
anroput™Mm EBKIHA;

CBOOO/THO OINEpUPOBATH IMOHATUEM OCTATKA II0 MOJYJIIO0, 3aMUCHIBATH
HATYPAJIbHBIC YMCJIA B PA3IUYHEIX MTO3UIUOHHBIX CUCTEMAaX CUHUCIICHUA;

CBOOO/JHO ONEPHUPOBATE MOHATHUAMH: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIIJIEKCHBIX YHCEN, IPEJCTABIATh KOMIUIEKCHBIE YMCIAa B aJIreOpanyecKoOr M
TPUTOHOMETPHUYCCKOH (hOpMe, BEIIIOIHATEL apu(pMETHUCCKHE OIEPAI[UH ¢ HUMH U
M300paKaTh HA KOOPJUHATHOMN IJIOCKOCTH.

YpaBHeHHUs U HEPABEHCTBA:



CBOOO/THO OIIEpUPOBATH MOHATHUSAMH: HUPPALUOHAIBHBIC, MOKA3aTEIbHBIE U
norapu(PMHUYCCKUE HEPABEHCTBA, HAXOAWTh WX PEIICHHS C  ITOMOIIBIO
PABHOCUJILHBIX MEPEXOJI0B;

OCYILICCTBIATE OTOOpP KOpHEH IIpU PEIICHUM TPUTOHOMETPHUYECKOTO
yPABHCHHUS;

CBOOO/JHO OIIEpUPOBATHL IIOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
MPUMEHSITE HEO0OXOauMEIe (OPMYIBl IS PEIIEHUST OCHOBHBEIX  THIIOB
TPUTOHOMETPHUUYECKUX HEPABEHCTB;

CBOOO/THO OIIEpUPOBATH MOHATHUIMHU: CUCTEMA M COBOKYITHOCTH YPABHEHUU U
HEPABEHCTB, PABHOCWIBHBIC CUCTEMBI U CHUCTEMBI-CIIC/ICTBUS, HAXOUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH pPAlIMOHANBHBIX, UPPALMOHAIBHBIX, TOKA3ATECIbHBIX M
TOrapu(pMUYCCKUX YPABHCHUH 1 HCPABCHCTB;

peIIaTh paLMOHAJIBHEIE, UPPaLMOHAIILHEIC, MOKA3aTEIbHEIC,
norapuMUUecKue W TPUTOHOMETPUYECKHME YpaBHEHHS M  HEPABEHCTBA,
cOJIepKaIue MOIYJIU U TapAMETPHI;

NPUMCHSTE TpaduuecKre METOEI IS PEIlcHUS YPaBHCHUH W HEPaBCHCTB, a
TAK)KE 3a]1a4 C IMapaMeTpaMu;

MOJICIMPOBATh PCABHBIC CHUTYAllUM HA S3BIKE€ alIreOphl, COCTABIISATH
BRIDAKCHUS, YPABHCHHMS, HEPABCHCTBA M HX CHUCTEMBI IO YCIOBHIO 3a]]auH,
MCCJICOBATh ITOCTPOCHHBIE MOJICIM C MCIIOJL30BAHMEM ammapara aiarcOpshl,
MHTEPIIPETUPOBATH ITOJIYYECHHBIM Pe3yJIbTAaT.

OYyHKIHHA U rpaUKH:

CTPOUTH TpPAMUKUA KOMIIO3UIMH (YHKIHHA C IIOMOIIBI 3JICMECHTAPHOTO
MCCIICIOBAHUS M CBOMCTB KOMIIO3UIIUH JIBYX (DYHKIIHH;

CTPOUTHL TCOMETPHYECKHE O0pa3sl ypPABHEHHMM W  HCPABCHCTB HA
KOOPJMHATHOM ILIIOCKOCTH

CBOOOJTHO OIICPHPOBATL IIOHATHSAMH: TpapUKH TPUTOHOMETPHYCCKHX
byHK1Mi;

NPUMCHATE (DYHKIMU IS MOJICIMPOBAHHMS M HCCJICJOBAHUS PEATLHEIX
IPOIECCOB.

Havajia MaTeMaTH4YeCKOro aHAJIM3a:

MCITOJIE30BATE IIPOU3BOIHYIO /I UCCICIOBAHNS (PYHKIIMA HA MOHOTOHHOCTE
M SKCTPEMYMBEI;

HaxXOJUTh HAWOOJbIIee U HAUMEHBINCe 3HaYeHUS (DYHKIIMH HENPEPLIBHON HA
OTPE3KE;

MCIIOJIBE30BATE MPOM3BOJHYIO IS HAXOXKICHUS HAMIYUYIIErO peIieHUS B
OPUKIAAHBIX, B TOM UYMCIE COLMAIBHO-3KOHOMHUMCCKUX,,  3aja4dax, JJIs
OIIpEJICIICHUS. CKOPOCTH U YCKOPEHHS IIPOIEcca, 3agaHHoro GhOopMyaod HIn

rpapuKOM;



CBOOOJIHO ONepHPOBATH IIOHSATUSIMU: MEPBOOOpA3HAS, OIIpPEICIEHHBIN
MHTETPpaJl, HAXOJUTH IIEPBOOOpA3HBIC 3JIEMCHTAPHBIX (DYHKIHH M BBEIYHUCIATH
uHTerpan mo ¢gopmyne Herorona-Jleibumna;

HAXOIUTh IJIOIIA/TH INIOCKUX (pUTyp M 00BEMEI TEJI C ITOMOIIBIO HHTSIPAJIA;

NMETE IIPEICTABICHUE O MATCMATUYCCKOM MOJCIMPOBAHUU HA MPUMEPE
cOCTaBJICHUS U] DEPCHIINANBEHEIX YPABHCHUI ;

pelllaTh MPUKIAJHBIC 3a]]a4yM, B TOM YHUCJIE COLMAIBbHO-3KOHOMHYECKOTO H
(U3UIECKOro XapakTepa, CpeJICTBAMI MATEMATHYECKOrO aHAJIH3A.



TEMATHYECKOE INTAHUPOBAHHUE

10 KVTACC
Ko/inyecTBO 4acoB JJIeKTPOHHbIE
Ne HanMeHOBaHHE pa3/ie/IOB H TeM (mugpoBbIe)
n/n IpOrpaMMbI Bceero Kontpoanibie | Ipakrutecikue oOpa3oBarTe/ibHbIE
padoThI padoThI
pecypcsl

MHOKeCTBO IEHCTBUTEIRHBIX YACE.

Mmuorounensl. PaninonansHeie ypaBHEHUA U "4 {

HEepaBeHCTBA. CHUCTEMEI JTUHEMHBIX

ypPaBHEHUH

Oyukuym u rpadpuku. CrenenHas ) yHKIus ¢ " i

IIEJTEIM TTOKA3aTeIeM

Apu(pmeTnuecknii KOPEHb N-OW CTEIEHH. 5 i

HppanmonansHeie ypaBHEHU S

[Tokaszarensnasa Qpyuknua. [Tokazarensueie 10 (

VpaBHEHUSA

Jlorapudvmueckas yHKIHS. 2 i

Jlorapu(pvmueckne ypaBHEHNUA

Tpuronomerpuueckne BEIPAKEHUS U 0y i

YPaBHEHU A

[TocnemoBarensHOCTH U IPOTPECCHUU 10 |

HenpepeiBueie pynkumm. [TpomsBognas 20 1

[ToBTOpEeHue, 0600mIEHUE, CHCTEMATH3 AU A s ,

3HAHWM
OBIIEE KOJIMUECTBO HACOB ITO [TPOTPAMME 136 10 0




11 KUTIACC

Ko/inyecTBO 4acoB JJIEKTPOHHbIE
Ne HanMeHOBaHHE pa3/ie/IOB H TeM | (mugpoBsbIe)
/1 IpOrpaMMbI Bcero KontpoarHbie | IpakTuteckue oOpa3oBare/ibHbIEC
padoTbI padoThI
pecypcsl

HccnenoBanue ) yHKINM C TOMOIIBIO 5 i

IPOU3BOTHOU

[TeprooOpaznas u uHTErpas 12 |

['padpukut TpuronoMeTpmIeCcKux (PyHKIIUM. 14 {

Tpuronomerpuueckie HEpaBEHCTBA

Hppanmonansaeie, mOKa3aTeNbHBIE U 4 i

noTapu(pMIIECKIE HEPABEHCTBA

KoMrIuiek CHeIe yucna 10 1

HarypanesHeie u nensie uncia 10 |

CHCTEMBI pAMOHALHBIX, UPPAIlMOH AJTbHBIX

NOKA3aTENbHBIX U TOTapU(PMUIECKIX 12 |

ypaBHEHUH

3amauu ¢ mapaMeTrpamMu 16 1

[ToBTOpenue, 0000mIEHNE, CHCTEMATH3 AT 16 )

3HAHUH
OBILIHEE KOJITMYECTBO HACOB I10O ITPO'PAMME 136 10 0




AOKYMEHT MNOANMUCAH
SNEKTPOHHOW NMOANMMUCLIO

Ceprudpukar: 342EABDOF45156ADT74273AETCSFODOAB

Bnapeneu: Tokapesa TateAHa Hukonaesua, MYHWMLWMNANBHOE
BHOMKETHOE OBLEOBPA3OBATENBHOE
YYPEXOEHWME CPEOHAA OBLIEOEPA3OBATENLHARA

BNIEFAim A Kl A4 TAKAFD HIA B/ T Al TAMSMIASAm & o ——

Heuncrentened: c 02.06.2025 no 26.08.2026



INOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KoJIH4ecTRBO YacoR JIeKTPOHHbIE
Ne ara nudpoBbIe
Tema ypoxka Konrpoasnbie | IlpakrHueckne
/1 Bceero H3Y4YeHHs1  oOpa3oBaTe/IbHbBIE
padoThI padoThI
pecypchl

MHoxecTBO, Onepai HaJ MHOKECTBAMUA
M UX CBOMCTBA

2 Juarpammer Jinepa-Benna |

A [Tpumenenme T€0pEeTUKO-MHOKECTBEHHOTO i
ammapara JJis penieHus 3aaad
Pammonaneaeie uriciaa. OOBIKHOBEHHEIE H

4 IECATUYHEIEC TPOOH, TPOIIEHTHI, |
OECKOHEYHEIE TePHOINIECKHE TPOOH
Parmonaneaeie unciaa. OOBIKHOBEHHEIE H

5 DECATUYHEBIEC TPOOH, TPOIIEHTHI, |
OECKOHEYHEIE TePHOTNIECKHE TPOOH

Q [Tpumenenne npoOeit 1 MPOIIEHTOB T i
pElIEeHNs NPUKJIAIHEIX 3a0ad

. [Tpumenenne npoOeit 1 MPOIIEHTOB T i
pElIEeHNs NPUKJIAIHEIX 3a0ad

. JlelicTBUTENBHEIC yncaa. PalimoHansHBIC B i
UppaLNOHATBHEIE UNCIIA

9 Apu(pmernueckue onepanum ¢ i
IEHCTBUTEARHBIMHA YHCJIAMH

10 Monayne IEUCTBUTENBHOTO YHUCIA U €TO {

CBOMCTBA




11

[TprOnmkEHHBIE BEITUCTCHUS, TPABHIIA
OKPYTJIEHUA, NPUKUIKA U OLIEHKA
pE3YILTATA BEIYUCIECHUU

12

13

OCHOBHEIE METOBI PEUIEHNA LETIBIX U
apoOHO-PAITMOHATEHBEIX YPABHEHUH U
HEPABEHCTB

OCHOBHBIE METOJBI PENIEHNA LEIBIX U
apoOHO-PALIMOHATEHEIX YPABHEHUN U
HEPABEHCTB

14

OCHOBHEBEIE METOIBI PENIEHN LEIBIX 1
apoOHO-PAITMOHATEHBEIX YPABHEHUH U
HEPABEHCTB

15

16

MHOro4neHsl 0T OQHON TEPEMEHHOU.
Jlenenyre MHOTOYJIEHA HA MHOTOUYJICH C
ocratkom. Teopema besy

MHuorouneHs! ¢ easIMu KO3 (ppurmenTamu.

Teopema Buera

17

Pemenune cucrem MMHEHHBIX YPABHEHUM

18

19

Pemienue cucrem MMHEHHBIX YPABHEHUN

Marpuna CUCTEMBI IMHENHBIX YPABHEHUH.
Onpenenurens MATPULBL 2X2, €ro
r€OMETPUUECKUH CMBICI U CBOWCTBA;
BBIYUCJICHHUE €T0 3HAUCHUA

20

Onpenemrens MAaTPULBL 2X2, €10
r€OMETPUUECKHUH CMBICI ¥ CBOMUCTBA;
BEIYHCJICHHE €70 3HAYECHH A

21

[Tpumenenne onpenenuTens s peneHus
CUCTEMBI JIMHEMHBIX YPABHEHUU




22

Pemenue npukmagHeIX 3a0a9 ¢ TOMOTIBIO
CUCTEMBI JIMHEMHBIX YPABHEHUU

23

Pemenue npuknagHeIx 3a0a4 ¢ MOMOIIIBIO
CUCTEMEI JIMHEVHBIX YPABHEHUU

24

KonrponpHasg padora: "PanmoHansHbeIe
ypaBHEHUS U HEpPaBEeHCTBA. CHCTEMEI
JTMHEUHBIX YPABHEHUH "

25

Dyukimsa, crocoOb! 3a7aHns () YHKIIMH.
Bzaumuo obparusre Gpyuakrmm. Kommosuims

(pynKIITH

26

27

I'paduk pynkumn. SnemMeHTapHEIE
mpeoOpazoBanus rpadukoB QyHKIIA

O0macTe ompeneneHus U MHOKECTBO

3naueHnit pynkuy. Hynmu ¢ yakmm.
[TpomekyTKHM 3HAK MOCTOSHCTBA

28

Yérnunie 1 HEYETHBIE (PYHKIMH.
[lepnommueckue pyukmuu. [Ipomexyrkn
MOHOTOHHOCTH (DYHKITUH

29

30

MakcuMyMEl 1 MUHUMYMEI () YHKITHH.
HaulOosnpmiee n HanMeHbIIee 3HaA9€HUE
(pyHKLIMH HA TPOMEKYTKE

Jluneitnas, kBagpaTuaHas 1 ApoOHO-
TUHEWHAA (PYHKINH

31

DIEMEHTAPHOE UCCIEN0BAHUE U
MOCTPOEHUE TPAPUKOB ATUX (PYHKIHI

32

33

DIEMEHTAPHOE UCCIEN0BAHUE U
MOCTPOEHUE TPAPUKOB ATUX (PYHKIHI

CremneHp C ILIEIBEIM MOKa3areineM. buHom

A TR R R




HeroTona

CremneHp C ILIEIBEIM MOKa3areineM. buHom

5 HeroTona
CrenenHasn (PyHKIUS C HATYPAIBHEIM U
35 EJIBIM moKaszareaeM. E€ cBoiicTBa 1
rpaguk
26 Konrponsnas padora: "Crenennas
(pyukimsa. E€ croiicTtea u rpadux”
7 Apu(pmeTnueckuil KOPEHbs HATYPAITBHOH
CTEMEHU U €TO CBOMCTBA
18 Apu(pmeTnueckuil KOPEHbs HATYPAITBHOH
CTEMEHU U €TO CBOMCTBA
39 [IpeoOpa3zoBanus YUCIOBEIX BEIPAKEHHH,
COIEpKANX CTENEHU U KOPHU
40 [TpeoOpa3zoBaHUs YUCIOBBIX BRIPAKECHHH,
COIEpPKANX CTENEHU U KOPHHU
41 [TpeoOpa3zoBaHUs YUCIOBBIX BRIPAKECHHH,
COIEpPKANX CTENEHU U KOPHHU
HNppammonansusie ypapHeHUs. OCHOBHBIE
42 METO/IBI PEMIEHUA UPPAIHOHATBHBIX
yPABHEHUH
Hppanmnonaneueie ypapHeHus. OCHOBHEBIE
43 METO/IBI PEMIEHUA UPPAITHOHATBHBIX
yPABHEHUH
HNppanmnonansueie ypapHeHus. OCHOBHBIE  AOKMEHT T fi':f-:l'!.-ll'iﬁ CAH
44 METOJBI PEMIEHUA UPPALMOHAIBHEIX :
yPABHEHUH :
45 PaBHOCHIIBHEIE MEPEXOOBI B PENIEHUH |




HPPATUOHATLHEIX YPABHEHUH

PaBHOCHIIEHEIE TEPEXOAEI B PEIIEHUH

40 UPPALUOHAILHEIX YPABHEHUH
47 PaBHoCHNBHEBIE TEPEXONEI B PELLIEHUHN
UPPALUOHAILHEIX YPABHEHUH
48 PaBHOCHIIBHEIE MEPEXOOBI B PENIEHUH
HUPPAHOHAILHEIX YPABHEHUH
CBoiicTBa 1 rpapuK KOPHA N-01 CTEMEHN
49 KaK (PYHKIIMM 0OpAaTHOM CTETEeHH C
HATYPATbHEIM ITOKA3ATEIEM
CBoucTBa U rpa)vK KOPHA N-OM CTEMEHN
50 KaK (PYHKI[MM 0OPAaTHOM CTEHEHH C
HAaTYPAIbHEIM ITOKA3aTEIEM
Konrponsnas padora: "CpoiicTa u rpaduk
51 KOpH:A n-0u creneHu. MppannonaisHeie
yPABHEHU S
59 CreneHs ¢ paluoOHaIBEHBIM ITOKA3aTEIEM U
e€ CBOICTBA
53 CreneHs ¢ paluoOHaIBEHBIM ITOKA3aTEIEM U
e€ CBOICTBA
54 Crenens C panOHATEHBIM MOKA3ATENEM U
e€ CBOMICTBA
55 [Tokazarensnasa (pyHkius, €€ CBOMCTBA U
rpaguk
s6 | Menomsonamae rpagmxa dymamm
pEeIIEeHNsA YPaBHEHUH 15156AD7427
57 Hcnone3oBanme rpaduka QyHKImMH s :

pelIeHNsA YPABHEHUI




[Tokazarensusie ypaBaenmusa. OCHOBHEIE

58 METO/IBI PEMIEHUA ITOKA3aTENBHBIX 1
yPABHEHUH
[Tokaszarensurie ypaBueHusa. OCHOBHEIE
59 METOMBI PEIIEHUS MOKA3aTEIbHEIX 1
yPABHEHUH
[Tokazarensurie ypaBaeHusa. OCHOBHEBIE
60 METOBI PEMIEHUA ITOKA3aTEIBHEIX 1
yPABHEHUH
61 Konrponsnas pabora: "ITokazarensHad i
(pyuakmms. [lokazarensneie ypaBHEHUS "
62 Jorapu¢m gucna. CoiictBa norapudma |
63 Jlorapu¢m gucna. Coucrea norapudma |
64 Jorapu¢m gucna. Ceoucrea norapudma |
65 JlecAaTuuHEIE M HATYPATBHEIE JTOTAPU(PMEL |
66 JlecaTnuHbIE M HATYPAIBHBIE TOTApU(PMEL |
67 [TpeoOpa3zoBanue BEIPAKEHUH, COIEPIKATITIX {
norapu()MeI
6 [TpeoOpa3zoBanue BEIPKEHUN, COMEPIKATITIX i
norapu()MeI
60 [IpeoOpa3zoBanue BEIPAKEHUH, COIEPIKATITIX i
norapu()MeI
70 Jlorapu¢muueckas QpyHkumsa, €€ CBOUCTBA U {
rpaduk
-1 HDI‘;qu) MHUECKas () YHKIMS, €€ CBOMCTBA 1 i e '|1:HT A ”'_.'“ A
rpa@Hk |
Hcrnomp3oBanue rpadguka QyHKIMY 11 '
72 | |

pELIEHNS YPABHEHUH




Hcnoms3oBanme rpaduka QyHKIMN 115

73 pPELIEHNS YPABHEHUHN
Jorapudmuueckue ypaBHenus. OCHOBHBIE
74 METOJBI PEMIEHUS JTOTaPU(PMIIECKIX
yPABHEHUH
Jlorapu¢muueckue ypaBuenusa. OCHOBHEBIE
75 METOIBI PEMIEHUS TOTAPU(PMUIECKUX
yPABHEHUH
Jlorapudmmueckue ypaBuenusa. OCHOBHBIE
76 METOBI PELIEHUA JTOTAPU(PMITTECKIX
yPABHEHUH
- PaBHOCHIBHBIE TEPEXOOEI B PEILIEHUN
norapu(p)MUIECKUX YPABHEHUMI
o PaBHOCHIBHBIE TEPEXOOEI B PEILIEHUN
norapu(p)MUIECKUX YPABHEHUM
. Konrponsaas padora: "Jlorapudpmmueckas
’ ¢pyukys. Jlorapudvmueckne ypapuenus"
20 CuHYC, KOCUHYC, TAHTEHC U KOTAHTE€HC
U CI0BOTO apPTyMEHTA
o1 CuHYC, KOCUHYC, TAHTEHC U KOTAHTE€HC
U CI0BOTO apPTyMEHTA
29 APKCHHYC, aDKKOCHHYC U APKTAHTE€HC
Y CI0BOTO aPTyMEHTA
23 APKCHHYC, aDKKOCHUHYC U APKTAHTE€HC
HHUCI0BOTO apryMCHTA [IOKYMEHT NMOAMNWCAH
Tpuronomerpuueckas OKpyKHOCTE, - F -
84 OMPENEIIEHUE TPUTOHOMETPHIECKHUX |

(pyHKLIMH 4MCITIOBOTO apryMEHTa
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Tpuronomerpuueckas OKpyKHOCTE,

85 OMPENEIIEHUE TPUTOHOMETPHIECKHUX |
()YHKIMI 4MCITIOBOTO aApryMEHTA
86 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYJIEL |
87 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYJIIBI |
88 (OCHOBHEIE€ TPUTOHOMETPUYECKUE (POPMYJIIEL |
89 OCHOBHEIE€ TPUTOHOMETPHUECKUE (DOPMYJIBI |
00 [IpeoOpazoBanme TPUTOHOMETPHIECKUX i
BEIPAKECHUU
01 [IpeoOpazoBanme TPUTOHOMETPHIECKUX i
BEIPAKECHUU
92 [IpeoOpazoBanme TPUTOHOMETPHIECKHUX i
BBRIPAKEHUN
03 [IpeoOpazoBanme TPUTOHOMETPUIECKHUX i
BBEIPAKEHUM
94 Pemenne TpUroHOMETPHIECKUX YPABHEHHHN |
95 Pemenne TpUrOHOMETPHIECKUX YPABHEHHH |
96 Pemenne TpUroHOMETPUYECKUX YPABHEHUH |
97 Pemenne TpUroHOMETPHIECKNX YPABHEHHH |
98 Pemenne TpUroHOMETPHIECKUX YPABHEHHI |
99 Pemenue TpUroHOMETPHIECKUX YPABHEHNUN |
100 Pemienne TpUroHOMETPHIECKUX YPABHEHUI |
KonrponpHas pabora:
101 "TpuroHoMeTpHUUIECKNE BEIPAKEHU U | NOKYMEHT NOONWCAH
TPUTOHOMETPHUECKHE YPABH —T ANEK |.- :-:. ) ~|—|-:E; .| |-:.';r' INUCLIO
- [TocrnenoBarensHOCTH, CIIOCOORI 3a1aHNA i :

nmocnenoBareapHocren. Meron




MATEMATUUECKON MHAYKINU

MOHOTOHHEIE H OIrPaHUMYCHHEIC

103 nocnenosarensHocTH. McTopusa anamsa
0ECKOHEYHO MAJIEIX

104 Apu(dmernueckas mporpeccus

105 I'eomerpuueckas mporpeccus

106 beckoneuno yOrIBaronias reoMeTpuaecKas
pOrpeccus

07 CyMma 0eCKOHEUHO YOBRIBAIOTIICH
r€OMETPUUECKOHN MTPOTPECCUM

108 JInHENHBIN ¥ SKCITOH EHIIUAIBLHBINA POCT.
Hucno e. Dopmyna CI0KHBIX TPOLIEHTOB

00 JIMHENHBIN U SKCITOH EHIMAJTBHBIN POCT.

) Yucno e. DopmMyna CI0KHBIX TPOLIEHTOB

110 Hcnonp3oBanue mporpeccuu aas pemeHus
pEanbHBIX 387144 OPUKJIATHOTO XapaKkTepa

11 KonTrponsHasg padora:
"[TocnemoBarensHOCTH U NPOTPECCUH "

112 HemnpepeiBHBIE (PYHKIIMK M UX CBOMCTBA

113 Touka pazpeiBa. AcumnroTs rpadukoB
(pyHKITH

(14 CBOMCTBA () YHKI[UM HEMIPEPEIBHEIX HA
OTpEe3Ke

115 CrouicTBa (PYHKIIMIT HEMIPEPHIBHBIX HA
orpeske ONEKTPORHOY NOLNACHIO

116 Meron nHTEpPBANOB IS PEIIEHUS . | o

HEPABEHCTB

He
- i
-




Meron nHTEpBANTOB AJIS PEIIEHUS

117
HEPABEHCTB
118 Meron nHTEpPBANOB IS PEIIEHUS
HEPABEHCTB
119 [Ipumenenne CBONMCTB HENPEPBIBHBIX
(pyHKLMH 11 pemeHus 3anad
120 [IpuMmeneHne CBONMCTB HENPEPBIBHBIX
(pYHKIMI OJ1 PEMIEHUA 3a0a4
121 [lepBas 1 Bropas nmpon3BOIHEIE (PYHKIINN
179 OmnpeneneHune, TEOMETPUUECKAN CMBICT
MPOU3BOIHON
173 Onpenenenue, PU3NIECKUA CMBICI
IPOU3BOIHOU
194 VYpaBHeHue kacareabpHOM K rpauky
(pynKIIIH
195 VYpaBHeHue kacareabpHOM K rpauky
(pyHKIIIH
126 [Tpon3BOHBIE STEMEHTAPHBIX (DYHKIINH
127 [Tpou3BOHEBIE STEMEHTAPHBIX (PYHKIIAM
198 [TpousBogHas CyMMEL, TPOM3BEACHHUS,
JACTHOTO M KOMIMO3UIIMU (PYHKITUH
129 [TpousBogHas CyMMEL, TPOM3BEACHHUS,
JACTHOTO M KOMIMO3UIIMU (PYHKITUH
130 [TpomsBogHAas CyMMEL, MPON3BEACHMUS,
4aCTHOrO ¥ KOMITO3HMIIMN (PYHKIIHIA B EKTRORHGA NGITMOLI0
131 Konrponenas pabora: "TIpoussoguas” o100ApTA2T
132 [ToBTOpenue, 0000mIEHNE, CHCTEMATH3 AN o




3HaHuM: "YpaBHeHUA"

[ToBTOpenue, 0000mIEHNE, CHCTEMATH3 AN

133 3HaHui: "OyHkipm" !
134 [ToBTOpenue, 0000mIEHNE, CHCTEMATH3 AN i
3HaHui: "OyHkipm"
135 HToroas kOHTpOJbHASA padoTa 1
136 [ToBTO Femae, 0000mIeHne, CUCTEMAaTH3 AU i
JHAHUH
OBUIEE KOJIMYECTBO YACOB ITO 136

[TPOI'PAMME

OOKYMEHT NOOANMAUCAH

INEKTPOHHOW NOONWUCEIO




11 KUTIACC

Ne
n/n

Tema ypoka

KoanyecTBO yacoB

KoHTpo/ILHBIE

Beero
padoThl

IlpakTHueckHe
padoThl

Hara
H3Y4eHHs

DIeKTPOHHBbIE
nudppoBbIe
o0pa3oBare/IbHbIC

pecypcsl

[Ipumenenrie mpou3BOTHOM K
HCCIETOBAHUIO (DYHKIMH HA
MOHOTOHHOCTE U 3KCTPEMYMEI

[Tpumenenne mponu3BOTHOM K
HCCIIETOBAHNIO (PYHKIIMH HA
MOHOTOHHOCTE U 5KCTPEMYMEI

[Ipumenenie mpou3BOTHOM K
HCCIETOBAHNIO (PYHKIMH HA
MOHOTOHHOCTB U SKCTPEMYMBI

[Ipumenenrie mpou3BOTHOM K
VCCIETOBAHNIO (PYHKIIMH HA
MOHOTOHHOCTE U 3KCTPEMYMEI

[Ipumenenre mpon3BOTHOM K
HCCIIETOBAHNIO (PYHKIIMH HA
MOHOTOHHOCTE U SKCTPEMYMEL

[Ipumenenrie mpou3BOTHOM K
HCCIETOBAHUIO (DYHKIMH HA
MOHOTOHHOCTE U 3KCTPEMYMEI

Haxox nenue vandoIbIiero u

HAUMEHBIIETO 3HAYEHUA HENPEPBIBHON

() YHKIIMHM HA OTPE3KE
Haxox neaue HanOOIbIIero u

i m Eam Ak sk ek a-md




HAMMEHBIIETO 3HAYEHU HEMPEPEIBHON
() YHKIIMH HA OTPE3KE

Haxox nenue manboapiero u
HAUMEHBIIETO 3HAUCHUS HETPEPLIBHON

() YHKIIMY HA OTPE3KE

10

Haxox neaue HanOoOIbIEro u
HAWUMEHBIIET0 3HAUCHU S HETPEPLIBHON

(P YHKIIMH HA OTPE3KE

11

Haxox neaue vanbompImero u
HAUMEHBIIETO 3HAUCHU S HETPEPLIBHON

() YHKIIMH HA OTPE3KE

12

13

Haxox nenue vandoIbIiero u
HAUMEHBIIEr0 3HAYEHU HETPEPBIBHOM
() YHKIIMHM HA OTPE3KE

[Ipumenenne mpou3BOTHON Iis
HAXOKICHUS HAWJIYUIIEr0 PEMIEHUS B
OPUKIATHBIX 331a9aX

14

[Ipumenenune mpou3BOTHON IUis
HAXO0KICHHU HAWIYUIIErO PEIIEHUS B
OPUKIATHBIX 331a9aX

15

[Ipumenenune npou3BOTHON 1A
ONPENEAECHUS CKOPOCTH U YCKOPEHU A
IpPOLECCa, 3aTaHHOTO (POPMYIION MU
rpadgukom

16

[Tpumenenne mponu3BOTHOM 1
ONPEIENeHU CKOPOCTH U YCKOPEHUA
IpOIECCa, 3a0aHHOTO (POPMYION WU
rpagpukom

NOKYMEHT NOArincCAH
1 Tan'

KT PORROQA TTOLNTHMCBH




17

Kommozuiusa GyHKIml

18 Kommozunusa QpyHKIuH

19 Kommosuiisa GyHKIA

50 ['eomeTpuyeckue 00pa3sl YpaBHEHWH HA
KOOPIOUHATHOMN IIOCKOCTH

"1 ['eomeTpuueckue 00pa3sl YpaBHEHWH HA
KOOPOUHATHOMN IIOCKOCTH

5 KonTtpompHas padora: "HccmenoBanme
(P YHKIMU € MOMONIBIO MPOU3BOIHON"

53 [TepooOpaznas, OCHOBHOE CBOMCTBO
IEPBO0OPA3HEIX

o [TepBo0OpazHbIe SIEMEHTAPHBIX () YHKITHIH.
[TpaBusia HaAX OKIECHUA TIEPBOOOPAZHBIX

”s [TepBo0OpazHbIe IEMEHTAPHBIX (PYHKITHIA.
[Tpasnia HaX OKAECHUS TIEPBOOOPAZHBIX

a6 HNnrerpan. I'eomeTpudecKuil CMBICIT
MHTEerpana
Brraucnenue onpenen€HHoro HHTErpaa

27 .
mo (popmyne Herorona-Jleibauma
Brruncnenue onpenenéHHoro nHTerpaa

28 .
o (popmyne Herotona-Jleibaura

19 [Tpumenenue nHTErpana ajid Hax 0 KICHUA
MIOMIAAEH IO CKUX (PUryp

20 [Tpumenenne naTErpana ajia Hax 0 KICHUA
00BEMOB TEOMETPUIECKHUX TEJT TR PORHOM 'fi-'\'f;‘!.__.llf A

a1 [Tpumepsr pemennit qudepeHnnanbHbIX | | |

YPABHEHUU

He
i
&




[Tpumepst pemennit qudepeHtinanbHbBIX

32 .
ypaBHEHUU
Maremarnueckoe MOIETHPOBAHNE
33 PEATBHEBIX IIPOLECCOB C MOMOIIEIO
nu(pepeHManbHEIX YPABHEHUIN
24 Kontpompnas padora: "[lepsooOpaznas n
UHTETpan’
15 Tpuronomerpuueckne QyHKIIMHN, UX
CBOMCTBA U rpapuku
26 Tpuronomerpuueckue QyHKIMH, UX
CBOMCTBA U rpapuku
7 Tpuronomerpuueckue QyHKIMH, UX
CBOMCTBA U rpapuku
13 Tpuronomerpuueckue QyHKIMH, UX
CBOMCTBA U rpapuku
39 Tpuronomerpuueckue QyHKIMH, UX
CBOMCTBA U rpapuKku
OT0Op KOPHEH TPUTOHOMETPHIECKHUX
40 YPABHEHUH C MTOMOIIBIO
TPUTOHOMETPHUIECKOH OKPYKHOCTH
OT0Op KOPHEN TPUTOHOMETPHIECKHUX
41 YPABHEHHUH € MOMOMIBIO
TPUTOHOMETPHUIECKOHN OKPYKHOCTH
OT0Op KOPHEN TPUTOHOMETPHIECKHUX
42 YPAaBHEHUH C MOMOMIEIO NOKYMEHT MOAMVCAH
s SNEKTPOHHOW NOOANMCEID
TPUTOHOMETPHUIECKOHN OKPYKHOCTH . o
r 1
43 OT10Op KOpHEH TPUTOHOMETPHYECKUX |

YPABHEHHUH € ITOMOMILIO

A TR R R




TPUTOHOMETPHUIECKOHN OKPYKHOCTH

Pemenune TpuronoMeTpruYECKUX

44
HEPABEHCTB
45 Pemenue TpuroHOMETPUUECKUX
HEPABEHCTB
46 Pemienne TpuroOHOMETPHUECKHX
HEPABEHCTB
47 Pemenue TpUroOHOMETPHUECKUX
HEPABEHCTB
Kontpompnas padora: "['padmkn
48 TPUTOHOMETPUIECKUX (DYHKI[HI.
Tpuronomerpuueckue HepaBeHCTBA"
49 OCHOBHEIE€ METOIBI PELICHUA
MOKA3aTEIbHBIX HEPABEHCTB
5) OCHOBHEIE METOBI PEIIEHUA
MOKA3aTEIbHBIX HEPABEHCTB
51 OCHOBHEIE METOBI PEIIEHUA
MOKA3aTEIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IBI PEIIEHUS
MOKA3aTEIbHBIX HEPABEHCTB
53 OCHOBHBIE METO/IBI PELIEHUSA
n0rapu(ph)MUIECKUX HEPABECHCTB
54 OCHOBHBIE METOBI PELIEHUSA
n0rapu(ph)MUIECKUX HEPABECHCTB
s5 | Ocnosie verox pemens
a0orapu(PMUIECKUX HEPABEHCTB 15156AD7427
56 OCHOBHBIE METO/IBI PEMLIEHUA ;

I0Tapu(PMHUIECKUX HEPABEHCTB




OCHOBHBIE METO/IBI PEIIEHUS

o7 UPPALMOHAIBHEIX HEPABEHCTB
5 OCHOBHBIE METOBI PELIEHUSA
U PPALMOHAIBHEIX HEPABEHCTB
50 OCHOBHBIE METO/IBI PELIEHUSA
U PPALMOHAIBHEIX HEPABEHCTB
60 OCHOBHBIE METO/IBI PEILIEHUA
U PPAIMOHATBHEIX HEPABEHCTB
61 I'paduueckue meroasl pemeHmns
U PPAMOHAIBHEIX YPABHEHUHN
6> I'paduueckme meToael pemenns
U PPAMOHAIBHEIX YPABHEHUHN
63 I'paduueckue meronsl pemieHus
MOKA3aTENbHBIX YPABHEHUH
64 I'paduueckne meToasl pemeHns
MOKA3aTEILHBIX HEPABEHCTB
65 I'paduueckne meToasl pemeHns
norapu()MUIECKUX YPABHEHUU
66 I'paduueckie MeToasl peneHns
norapu()MUIECKUX HEPABEHCTB
7 I'paduueckue meronsl pemeHmns
n0rapu(ph)MUIECKUX HEPABECHCTB
I'paduueckue meronsl pemeHmns
68 MOKA3aTEIBHBIX U JIOTAPU(PMUIECKNX
ypaserni
I'paduueckne meToasl pemeHns :
69 MOKA3aTEIbHBIX U JIOTAPU(PMHUIECKUX |

ypPaBHEHUU




70

I'paduueckie Mmeroasl pemeHns
MOKA3aTEABHBIX U JIOTAPU(PMUIECKHUX
HEPABEHCTB

71

72

I'paduueckue meronsl pemieHus
MOKA3aTEIBHBIX U JTOTAPU(PMUIECKHUX
HEPABEHCTB

KonTtpompHas padora: "HppanmonaisHeIe,
MOKA3aTEIBHEIE U JIOTAPU(PMUUECKNE
HEpaBeHcTBa'

73

KommnekcHeie uncna. Anredpanueckas u
TPUTOHOMETPHIECKAs (POPMEI 3aITHCH
KOMIUIEKCHOTO 4HCJIa

74

75

KommnekcHsie uncna. Anredpanaeckas u
TPUTOHOMETPHUUECKAS (POPMEI 3aTTUCH
KOMIUJIEKCHOTO 4HCJIa

Apu(pmernaeckue onepanum ¢
KOMILIEK CHBIMH YUCIIAMHU

76

Apu(pmernueckue onepanum ¢
KOMILIEK CHBIMUA YHUCIIAMHU

77

78

N300pakeHne KOMIUTIEKCHBIX YUCEIT Ha
KOOPOUHATHOM IUIOCKOCTH

N300pakeHne KOMIUTIEKCHBIX YHACEIT Ha
KOOPIUHATHOH ILUIOCKOCTH

79

dopmyna Myaspa. Kopuu n-ou crenenu
113 KOMIIZIEKCHOTO YHCIA

80

81

dopmyna Myaspa. Kopuu n-ou crenenu
113 KOMIIZIEKCHOTO YHCIA

HPHME‘-'HE‘THHE KOMIUICKCHEBIX HHCCII IJIA

A TR R R




pemenus (PU3NIeCKUX U TEOMETPHUIECKHUX
3amadq

KonTtpompHasa padora: "KomiiekcHeie

82 y
qucIa
83 HarypaneHeie u nemsie uncna
84 Harypaneneie u niemsie uncna
o5 [Ipumenenne npu3HaKkoB AEIUMOCTH
I[EIBIX YHCEI
26 [Ipumenenne npu3HaKoB IEIUMOCTH
I[EIBIX YHCEI
27 [Ipumenenne npu3HaKoB IEIUMOCTH
neasrx uncen: HOJl u HOK
2g [Ipumenenne npu3HAKOB AETUMOCTH
neasrx uncen: HOJl u HOK
29 [Ipumenenne npu3HAKOB AETUMOCTH
LEBIX YHCEII: OCTATKH IO MOIYITIO
00 [Ipumenenne npu3HAKOB AETUMOCTH
LEBIX YHCE: OCTATKA IO MOIYITIO
[Iprumenenne npu3HaKkoB IEITUMOCTH
91 LEIBIX guCen: anroputm EBkmmaa mis
peleHus 3a1a9 B LENBIX YACIAX
92 KonTtponpnasa padora: "Teopus membsix
gucen”
Cucrema U COBOKYIMHOCTE YPABHEHUH.
93 PaBHOCHIBEHBIE CUCTEMBI M CUCTEMEI- B EKTRORHGA NGITMOLI0
CIEICTBUSA 15156AD7427
04 Cucrema u COBOKYITHOCTh YPABHEHHH. | ;

PaBHOCHILHEIE CHCTEMEI 1 CHCTEMEI-




CIEeICTBUA

95

OCHOBHEIE MCTOOEI PCHICHHA CUCTCM H

COBOKYITHOCTEH PAIlMOHATBHBIX YPABHEHUH

96

97

OCHOBHBIE METOAEI PELICHUA CUCTEM U
COBOKYIHOCTEN UPPALMOHATbHBIX
YPABHEHUU

OCHOBHBIE METOABI PELIEHUA CUCTEM U
COBOKYITHOCTEH MOKA3aTEIBHBIX
YPABHEHHUU

98

99

OCHOBHBIE METOAEI PEHIEHUA CUCTEM U
COBOKYITHOCTEHN MOKA3aTENbHBIX
YPABHEHUM

OCHOBHBIE METOABI PELIEHUA CUCTEM U
COBOKYITHOCTEHN JTOTapH(PMITd ECKIX
YPABHEHHUU

100

OCHOBHBIE METOABI PEUIEHUA CUCTEM U
COBOKYITHOCTEH JIOTapH(PMIT ECKIX
YPABHEHHUU

101

[Ipumenenne CUCTEM K PEHIEHHTIO
MAaTEMATHYECKHUX 3a0a4 U 33149 U3
pa3IMIHEIX 00J1ACTEN HAYKH U PEaTbHOM
’KW3HUA, HTHTEPHPETAIMA MTOIYIEHHBIX
pE3yILTATOB

102

[Ipumenenue cucrem K peneHUro
MAaTEMAaTHUECKUX 3a7a4 U 3a/1a4 U3
pa3MIHEIX 00JTACTEH HAYKH B peaTbHOM
KU3HU, UHTEPIIPETAIMA HOTyIEHHBIX
pe3yIbTaTOB




[Iprumenenne HeEpaBEHCTB K PELIEHHIO
MaTeMaTHYeCKUX 3a1ad v 3a7ad u3

103 pPa3IMIHEIX 00JTACTEH HAYKH M PeaTbHOM
KU3HU, UTHTEPIIPETALMA TOTYyIEHHBIX
pe3yIbTaTOB
KonTtpompnasa padora: "Cucremsl
104 panMOHATBEHBIX,, UPPAIMOHAILHBIX
MOKA3aTEABHBIX U JIOTAPU(PMUIECKHUX
ypaBHEHMM"
105 PannonaneHele ypaBHEHUS € TapaMETPaMHU
106 PanmonansHBIE HEPABEHCTBA C
napaMeTpaMu
107 PanmmonanbHBIE CUCTEMBI C TAPAMETPAMU
108 HppannonansHeie ypaBHEHUS,
HEPABEHCTBA C MapaMeTpaMu
00 HppanmnonanbHbIE CHCTEMEL C
’ napaMeTpaMu
110 [TokazarensHblE ypaBHEHUS, HEPABEHCTBA C
napaMeTpaMu
111 [TokazarensHbIE CHCTEMEI C TAPAMETPAMUA
119 Jlorapu(muueckue ypaBHEHUA,
HEPABEHCTBA C MapaMeTpaMu
113 Jlorapu(pmmuaeckne CUCTEMEI €
napaMeTpaMu
114 | pHTOHOMETpITECKIE ypaRHCHILA C NERTPORHOA NOBACHIO
napaMeTpaMu - b74
115 Tpuronomerpuueckue HEpaBEHCTBA C :

mapaMeTpamu




116

Tpuronomerpuueckune CUCTEMEI €
napaMeTpaMu

117

118

[Tocrpoenne u uccnegoBanmue
MATEMATHUECKUX MOJIEJIEN PEATIBHBIX
CUTYAIIH C MOMOIIBI0 YPABHEHUH C
napamMeTrpamMu

[Tocrpoenne u uccnegoBanmue
MATEMATHUECKUX MOJIEJIEN PEATIBHBIX
CUTYAIAM C MOMOMIBIO CHCTEM YPABHEHU U
C mapaMerpamMu

119

[TocTrpoenne u nccnengoBanmue
MATEMATHYECKUX MOJEIEH PEATEHBIX
CUTYAIlH C MOMOMIBI0 CHCTEM YPABHEHU U
C mapamMeTpaMu

120

121

KonTtponpHasg pabora: "3amaum c
napamerpamu’

[ToTrOopenue, 0000mIEHNE,
cucTeMaTu3anus 3HaHui: "YpaBHeHus "

122

[ToTrOpenue, 0000meHNE,
cucTeMaTu3anus 3HaHui: "YpaBHeHus "

123

[ToTrOpenue, 0000meHNE,
CHCTeMaTHU3aIs 3HaHU: Y paBHEHUA.
CucreMel ypaBHEHUN "

124

[TorOpenue, 0000mIEHNE,
CUCTEMATH3AIMA 3HAHUM: " HepaBeHCTBA

"
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125

[TorOpenue, 0000mIEHNE,
cucremaru3anusa 3Hanu: "Hepasencrsa'
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[ToTrOopenue, 0000mIEHNE,

]
He
i
&




cucremarn3anusa 3Hanu: 'Hepasencrsa"
[ToTrOpenue, 0000meHNE,
127 cucremarn3anusa 3Hanuu: "[IpomsBognas u |
e€ mpuMmeHenue"
[TorOpenue, 0O00mIeHNE,
128 cucremarn3annsa 3HaHuu: ' [IpousBognas u 1
e€ mpumenenue"
[ToTOpenue, 0600mIeHNE,
129 cucremarn3annsa 3Hanuu: "[IpomsBogHas u |
eé mpumeHeHue"
[ToTrOopenue, 0000mIEHNE,
130 cucremarn3anusa 3Hanui: "' Murerpan u ero 1
npUMeHeHne"
131 [ToTOpenue, 0600mIEeHNE, i
cucremarn3annsa 3HaHuH: " OyHkium"
13 [TorOpenue, 0O00mIeHNE, i
cucreMmarn3anns 3HaHuH: " OyHkium"
133 [TorOpenue, 0000mIEHNE, i
cucremaruianus 3HaHnu: " OyHknun"
134 Hroroas koHTpobHAA padoTa 1 1
135 HToroas koHTpobHAA padoTa 1 1
136 [ToBTOpenwue, uﬁﬂﬁmemje, i
CHCTeMaTH3alMI 3HAHHHI
OBILIEE KOJIMYECTBO HACOB ITO 136 0
[TPOTPAMME
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AOKYMEHT MNOANMUCAH
SNEKTPOHHOW NMOANMMUCLIO
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INPOBEPAEMBLIE TPEBOBAHUA K PE3YJIBbTATAM OCBOEHUA
OCHOBHOU OBPA3OBATEJBHOU IPOI'PAMMBI

10 KVNTACC

Kon
IPOBepPSEeMOI0
pe3yJibTaTa

1

ITpoBepsieMble npeIMeTHbIE Pe3yJIbTAThLI 0CBOCHHS OCHOBHOH
00pa30BaTe/ILHOH IPOrpaMMBbI Cpe/IHero o01ero od0pazoBaHUA

Yucna ¥ BEITHCIEHHU

1.1

OnepupoBark MOHATUAMM: PAlMOHATBHOE MW JIEHCTBUTEIBRHOE UHCIIO,
OOBIKHOBEHHAA U IECATUIHASA APOOb, MPOIEHTEI

1.2

BeimommuATte  apu(pmernueckue  onmepanMud ¢ PAUOHAIBHBIMH U
OEUCTBUTENbHBIMA YUCIAMH

1.3

BeImomHATE MpuOMMKEHHEIE BEIYUCICHN A, UCITOJIB3Y: NPAaBUIa OKPYTJICHHUA,
IEIaTh NPUKUAKY U OLIEHKY PE3YILTATA BEIUUCICHHUU

1.4

OnepupoBare MOHATHUAMU: CTEMEHL C ILEABIM IMOKA3aTeneM, CTaHOapTHAas
opma 3amicH IEUCTBUTEIBHOTO YUCIA, KOPEHb HATYPAIBHOM CTEHEHW,
MCHOJIB30BATh MOAXOMANIYVI0O (POPMY 3aMMCH JEHCTBUTEIBHBIX YHUCEN IS
pelIeHNA NPAKTUIECKNX 34144 U MPEACTABICHUSA TaHHBIX

1.5

OnepupoBars DOHATHAMH: CHHYC, KOCHHYC U TAHT€HC MPOU3BOJIBHOTO YIIIA;
UCIIOJIL30BATh  3aMUCh  OPOWU3BOJBHOTO  yrja  d4epe3  oOparHeie
TPUTOHOMETPHUUYECKHE () YHKITUH

2.1

VYpaBHEHU U HEPABEHCTBA

OnepupoBare MOHATHSAMU: TOXKAECTBO, YPABHEHWE, HEPABEHCTBO, IIETIOE,
paIoHanEHOE, MNPPAIOHATHHOE ypaBHEHHUE, HEPABEHCTRBO,
TPUTOHOMETPUYECKOE YPABHEHUE

2.2

BrInmoHATE peodpazoBaHuA TPUTOHOMETPUUECKUX BEIPAKEHUM M PELIATEH

TPUTOHOMETPUYECKHE YPABHEHU A

2.3

2.4

BeimomHATe mpeoOpa3zoBaHMA LENBIX, PAIUOHATBHBIX W HUPPAIOHATEHBIX
BBIDAKEHUM M PpEmarb OCHOBHBIE THIBI IENBIX, PAIMOHAIBHEIX U
UPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB

[IpumenaTs ypaBHEHHUs W HEPABEHCTBA [JIA PEMIEHUA MaTEMaTHUYECKUX
34744 ¥ 3a7a4 U3 PA3TAYHBIX 007aCTEed HAYKU U PEATBHOM KU3HU

2.5

MopemipoBare peanpHBIE CUTyalMd Ha A3BIKE aIreOpel, COCTaBIATH
BBIPAKEHWs, YPABHEHWA, HEPABEHCTBA I10 YCIOBHIO 3aadd, HCCIENOBATH
HOCTPOCHHEIE MOAEIH C UCIIOIB30BAHUEM annapara aareOpel

3.1

Oyukuyn 1 rpaguku

P . o ] | A rR RN EE R 2R R EmEm — - i =]

OnepupoBare MOHATUAMM: (PYHKHHSA, CIOCOOE! 3amanis (PYHKIIH, 00IaCTh
ONMPENENEHNA W MHOKECTBO 3HAYCHUMN ~{PYHKIINI, [ TPAPUK - (P YHKIIA, |



B3aUMHO 0OparHbIe (PyHKIIMN

OnepupoBare HOHATHAMU: YETHOCTE W HEYETHOCTL (PYHKIIUM, HYJIHU

52 () YHKIIMH, TPOMEKYTKH 3HAKOTOCTOSHCTBA
3.3 Hcnons3oBars rpaduky (pyHKUMN 1A PEMICHUS YPABHEHUM
34 Ctpours ¥ 4uTaTh rpa)uK TUHEMHON (PYHKIMH, KBAOPATUUHOMN () YHKIIMH,
CTENEHHOM (DYHKIMH C [EIBIM ITOKA3aTEIEeM
Hcnone3oBare rpauku (pyHKIMHA O WUCCIENOBAHUA MPOLECCOB U
3.5 3aBUCUMOCTEM TIPU PEIIEHUM 3a1a4 W3 APYTUX YIEOHBIX MTPEOMETOB H
peaTbHOM KU3HU, BEIPAKATE (POPMYIaAMU 3aBUCUMOCTH MEKITY BEMUUNHAMHA
4 Hagana maTeMaTn4eckoro anaamsa
41 OnepupoBare NOHATHAMHU: MOOCIENOBATEIBHOCTE, apu(METHUECKAA U
' reOMETPUUECKAS TPOTPECCHI
49 OnepupoBars MNOHATHAMM: OECKOHEYHO YOBIBAOMIAA TEOMETPUYECKAL
' Oporpeccus, CyMmMa OECKOHEUHO yOBIBAIOMIEN TEOMETPUUECKON NPOTPECCUH
4.3 3amaBaTh MOCIENOBATEIBLHOCTH PA3MMIHBIMU CIOCO0aMu
44 Mcnonp30Bare CBOMCTBA ITOCIENOBATENBHOCTEM W INPOTPECCHM  UIA
' pelIeHNsA PEATBHEBIX 3a0a4 MPUKIATHOTO XapakTepa
R MmnoxkecTBa 1 10oruka
5.1 OnepupoBars MOHATUAMA: MHOKECTBO, OIEPAIINH HAZl MHOKECTBAMHU
HMcnmonp30Bare TEOPETUKO-MHOKECTBEHHBIM — ammaparT s ONHUCAHUA
5.2 pEATBHBIX MPOLECCOB U ABJICHUN, TP PEIIEHUH 3aa4 U3 APYTUX y4eOHBIX
IpPEIMETOB
5 3 OnepupoBare  NOHATHAMM:  OOPENEIIEHHUE,  TEOpEMa,  CIENCTBHE,
DOKA3aTENTbCTBO
11 KIIACC
Kon
IIpoBepsieMmble NpeIMeTHbIE Ppe3YJIbTAThHI 0CBOeHHSI 0CHOBHOM
IPOBEepPsIEeMOI0 .
00pa30BaTE/ILHOM POrpaMMsbI Cpe/IHero o0Iero o00pasoBaHUA
pe3yjibTaTa
1 Hucna v BEIUMCIEHUA
OnepupoBare NOHATHAMH. HATYPAIBRHOE, LEIOE YHCIO, HWCIOJB30BAThH
1.1 OPU3HAKA OEIUMOCTH IEABIX YHCEN, PAa3I0KEHUE YHNCIa HA MPOCTHIE
MHOKHUTEIN JJIA PEIIEHNA 3a0a4
1.2 OnepupoBars DOHATHEM: CTEIIEHD C PAIMOHAIBHEIM MOKA3ATEIEM
(3 OnepupoBare MOHATHUAMU: JIOTAPU(PM 9HCIIa, JECATUIHEIE U HATYPAIbHEIC
' norapu(pmel
2 VpaBHEHUA 1 HEPABEHCTBA
2.1 [I[ppMeHATs CBOWMCTBA CTEMEHW LA FHPEOOPA3OBAHMS || BEIPAIKEHIIT,




OIEPUPOBATE IOHATHAMHU: IIOKA3aTEIbHOE YPaBHEHHUE W HEPABEHCTBO;
pelars OCHOBHBIE THUIIBI ITOKA3ATEIBHEIX YPABHEHUN U HEPABEHCTB

2.2

BeimomHaTe mpeoOpa3oBaHUsA BBIPAKEHUH, COIEPKANIUX JTOTAPU(PMEL;
ONEPUPOBATE MOHATUAMU: JOTAPU(PMUUIECKOE YPABHEHUE M HEPABEHCTBO;
pelars OCHOBHBIE TUIIBI IOTAPU()MUUECKUX YPABHEHUH U HEPABEHCTB

2.3

HaxomuTte pemennsa npocTeNmnx TPUTOHOMETPHUECKUX HEPABEHCTB

2.4

OmnepupoBars MOHATHUAMU: CUCTEMA JUHEMHBIX YPABHEHUN U €€ PEILEHUE,
HNCHOIB30BATE CUCTEMY JIMHEHHEIX YPABHEHUHN JJI PEIICHUA MPAKTHYECKUX
3amag

2.5

Haxomute pemenns npoCTENNX CUCTEM U COBOKYIMHOCTEH PAlMOHATBEHBIX
YPABHEHUHM U HEPABEHCTB

2.6

MopemipoBare peanpHBIE CHUTyallMM Ha A3BIKE aIreOpel, COCTABIATH
BBIPA)KCHMA, YPABHEHW:A, HEPABEHCTBA M CHUCTEMBI IT0 YCIOBHUIO 3aJaud,
MCCIEOO0BATE MOCTPOEHHBIE MOJEIN C MCIOIB30BAHUEM ammapara aareOps

Oyukuun u rpaguku

3.1

OnepupoBare MNOHATHAMHU: TEPUOAWYECKAA (PYHKIUA, MPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOUKH SKCTpemMyMa (PyHKIMH, HaunOoIbliee u
HAMMEHBIIEE 3HAYECHUA (DYHKIIMM HA HNPOMEKYTKE, UCHONB30BATH MX LA
HCCaenoBanua (pyHKIIMH, 3a1aHHON TPpA(PUKOM

3.2

3.3

OmnepupoBare MOHATUAMM: TpaUKH MOKA3aTEIBHOH, JIOTAPU(PMUIECKON U
TPUTOHOMETPUYECKUX (PyHKIMN; wu300paxkare HUX HA KOOPOAUHATHOU
MJIOCKOCTH M UCHOIB30BATE IS PEIEHU YPABHEHUN U HEPABEHCTB

M300paxaTs Ha KOOPIUHATHOM MIO0CKOCTU TPa(UKH IMHENHBIX YPABHEHUH
M UCTOIB30BATh UX IJI PEILEHUS CUCTEMBI TUHEHHBIX YPABHEHUN

34

HMcnone3oBare rpaduku (pyHKIMHA i UCCIENOBAHUSA MPOLIECCOB U
3aBUCUMOCTEN U3 APYIUX YUECOHBIX TUCIIUIINH

4.1

Hagana mareMarnuecKkoro aHaamsa

OnepupoBars MOHATUAMMI: HEOPEPHIBHAA ()YHKIMA, MPOU3BOAHAA (DYHKIINH;
MCITOJIb30BATh T€OMETPUYECKUH U (PU3UYECKUHM CMBICI MPOU3BOIHOM LA
pelieHus 3agad

4.2

Haxomutse OPON3BOTHEIE SIIEMEHTAPHBIX () yHKIIMH, BLIUHCIIATE
MPOM3BOJHEIE CYMMEI, IPOU3BEAECHUS, YACTHOTO () YHKITUH

4.3

4.4

Hcnmonp3oBare  MPOM3BOAHYIO 1ML UCCAEAOBAHUA  (DYHKIMM  HA
MOHOTOHHOCTE W SKCTPEMYMEI, MPUMEHATL PE3YILTATH UCCIETOBAHUA K
NOCTPOEHUIO TPA(PUKOB

HMcnonp30Bare mpOM3BOAHYIO ISl HAXOKACHUSA HAWIYYIIEr0 PENICHUS B
MPUKJIAIHEIX, B TOM YHCJIE COLUMAILHO-3KOHOMUYECKHUX, 3a1a9ax

4.5

OnepupoBare MOHATHAMH: MEPBOOOpasHaA W UHTECPAld; MOHUMATE
reOMETPHUECKUH U (PU3NUECKUH CMEICT MHTErpaid

4.6

Haxomute nmepBooOpa3sHeie 3neMEeHTAPHBIX (DYHKIIN, BEIYUCISTE HHTErPAT
no ¢popmyne HeroTona — Jlenbnuna




4.7

Pemars mpukiamHeie 3a7add, B TOM YUCIE CONMATBHO-YKOHOMHUECKOTO U
(PU3UIECKOr 0 XapakTepa, CPeICTBAMI MATEMATUYECKOTO aHATH3a



INPOBEPAEMBLIE QJIEMEHTDBI COJIEPKAHUSA

10 KNIACC

IIpoBepsieMbIH 3JIeMEHT CO/IepPKAHHA

Kon
1 Yucna u BEIMUCIEHNA
Pammionamsueie  uncrna.  OOBIKHOBEHHBIE W OECATUYHEIE  ApOOM, MPOIEHTHI,
(1 OECKOHEUHBIE MEPUOINIECKUE APOON. Apu(PMETHIECKIE ONIEPALIMN € PATUOHAILHBIMHA
' UM CIaMu, TIpeoOpazoBaHus YMCIOBEIX BEIpaxkeHuil. [Ipumenenue npo0eit u mporeHToB
IJI PENIEHUA NPUKJIATHBIX 33144 U3 PA3IUYHBIX OTPACIEH 3HAHUN U PEATBHON KU3HU
JleyicTBuTensHbIE uncaa. PanimonansHeIe U MPPALMOHAIBHEIE Yucaa. Apu(pMeTnaeckue
1.2 oOmepanuvuyd € OCUCTBUTEIbHBIMM wucnamu. [IpuOimk€HHEBIE BBIYMCICHUA, MOPABUIA
OKPYTJIEHU S, NPUKUIKA U OLIEHKA PE3YyJIbTATa BEIYM CIEHUH
Crenens ¢ nensiM nmokasarenem. Cranpapraas popma 3anucu JEUCTBUTEIEHOT O YUCIA.
1.3 Hcnonp3oBanne nmomxomamied (POPMEI 3aMUCH AEHMCTBUTEIBHBIX UUCEN IS PELIEHUS
MPaKTUIECKUX 3a7a4d U IPEACTABICHUS JAaHHBIX
[ 4 Apu(mernaecknii KOpPeHb HATypPaJIbHOU CremeHu. JlerncTBua ¢ apumerngeckumm
! KOPHSAMH HATYPATEHOH CTEIEHN
[ 5 CuHyC, KOCMHYC W TAaHIE€HC 4YHCIOBOTO apryMeHTd. ApPKCHHYC, AapKKOCHHYC,
5 APKTAHTEHC YMCIOBOTO ApPTyMEHTA
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 ToxknecTBa u TOXIOECTBEHHEIE MPEOOpa30BAHNA
55 [TpeoOpazoBanme TPUTOHOMETPHUYECKUX BRIPAKEHUH. OCHOBHBIE TPUTOHOMETPHIECKHE
| dopmyil
53 YpaBHeHUE, KOpEHb YypaBHEHHA. HepaBeHCTBO, pemieHue HepaBeHCTBA. MeTon
' MHTEPBAJIOB
2.4 | PemeHue nemsix U ApoOHO-pAIMOHATBHEIX YPABHEHUI U HEPABEHCTB
2.5 | Pemenne nppauyOHAIBHEIX YPABHEHUN U HEPABEHCTB
2.6 | PemeHne TpUTOHOMETPUYECKUX YPABHEHUM
5 [Tppmenenue ypaBHEHMI U HEPABEHCTB K PEIIEHUIO MATEMATHUECKUX 34744 U 347049 U3
' pa3IU4YHBEIX 00IACTEN HAYKU U PEATbHON KU3HU
3 Oy u rpadpukn
3 Oynkuua, cnocodOwr 3amanusa (pynkumun. I'padmk Qynkumm. B3aumuo oOparHeie
! pysKIIHH
39 OOmacte ompeneneHus W MHOKECTBO 3HadeHnd (Pyuximn. “Hymn“ ¢yHkimm.
' [TpomexyTkn 3HAKOMOCTOAHCTBA. YETHRIE M- HEUETHEIE (PYHKIH
3.3 CreneHHas (pyHKOMA ¢ HATYPAIBHBEIM M 1€J6IM nokd3areent. Eé cronerBa u rpamk.




CoiicTBa 1 rpapuK KOPHA n-01 CTEMEHN
24 Tpuronomerpudeckas OKpPyKHOCTh, ONPENEICHUE TPUTOHOMETPUYECKNX (DYHKIMMN
' qHCJIOBOTO ApTyMEHTa
4 Hagana maremaTnaecKkoro anaausa
A1 [TocnemoBarempHOCTH, CIOCOOBI 3amadHuA IociaenoBareapHOCTEH. MOHOTOHHEBIE
' MO CJIeIOBATEILHOCTH
Apu(mernueckas W TEOMETpUUECKAs mporpeccun. beckonedHo yObBaromias
4o | TCOMETPHHUECKAT MPOTPECCHS. Cymma OeCKkOHEUHO YOBIBAIOMIEH TEOMETPHUUECKOM
' nporpeccun. Dopmyna CIOKHBIX MPOUEHTOB. Hcmons3oBaHne nporpeccuu miis
PENIEHUS pPeATbHBIX 3a0a4 MPUKIATHOTO XapaKkTepa
R MmnosxkecTBa 1 10TUKA
MuoxkecrBo, omepanuu Han MHOkecTBamu. Jlmarpammer Ounepa — Benna.
5.1 [Ipumenenne TEOPETUKO-MHOKECTBEHHOIO amnmapara i ONHCAHMA PEaTbHBIX
MPOLIECCOB U ABJICHUH, IMPU PEMIEHNUH 3a1a9 U3 APYTUX YUeOHBIX OPEIMETOB
5.2 Onpenenenue, Teopema, CIeICTBUE, JOKA3ATEIBCTBO
11 KNIACC
Kon IIpoBepsieMbIH 3JIeMEHT CO/IePKAHHSA
1 Yucna v BEIUUCIICHNA
1.1 Harypamsnsie u uensie uncna. [Ipusnaky 1enmmMocTy 1esx gucen
1.2 CreneHs ¢ paoHANBLHEIM MTOKazareneM. CBOMCTBA CTENEHHU
1.3 Jlorapum gncna. /lecarnunsie U HATYPAITLHBIE TOTAPU() MBI
2 YpaBHeHUs 1 HEPABEHCTBA
2.1 [TpeoOpazoBanue BEIpakEHNM, COAEPKANINX JIOTAPH( MEI
2.2 [TpeoOpazoBanue BEIpakE€HUM, CONEPKANINX CTEIEHN C PAIIMOHATBHBIM MOKA3aTEIEM
2.3 [TpuMmepsl TPUTOHOMETPHUYECKIX HEPABEHCTB
2.4 [TokaszarensHBIC YPABHEHNA U HEPABEHCTBA
2.5 Jlorapumuueckue ypaBHEH!S 1 HEPABEHCTBA
) 6 CucTeMBl IMHEVMHBIX YPAaBHEHUH. Penienne npukiIaaHeIX 3a1ad ¢ MOMOIIBEI0 CHCTEMEI
* JMUHENHBIX YPABHEHUH
2.7 CucTeMBl 1 COBOKYITHOCTH PAIMOHAIBHEIX YPABHEHUN U HEPABEHCTB
5 g [Ipumenenue ypaBHEHUH, CUCTEM U HEPABEHCTB K PENICHUIO MATEMATUIECKUX 3a7ad
* M 337149 U3 Pa3IMUHBIX 001aCTEeN HAYKH U PEATEHOMN KU3HU
3 Oyukunm u rpadpuku
Oyukumsa. Ileppognueckue ¢yHkmuu. IIpomexyTku, MOHOTOHHOCTH, (PyHKUNU.
3.1 MakcumymMel ¥ MUHUMYMBL  (pyHKIUH. - Hanbonsmee ''w  HauMeHb1ee ) 3HaueHIE
(yHKIIMK HA TPOMEKYTKE
3.2 Tpuronomerpuueckune GyHKIMH, UX CBOUCTBA U TPapUKH




3.3

[TokazarensHaa n norapudviraeckas () yHKIMHI, UX CBOMCTBA U TPpA(UKI

3.4 Hcnonep3oBanne rpaukoB (PyHKIMN 11 PEMIEHUA YPABHEHUN M TUHENHBIX CUCTEM
Hcnons3oBanne rpaukoB (DYHKIMM 71 UCCIET0BAHUS MPOIIECCOB U 3aBUCUMOCTEH,
3.5 KOTOPBIE BO3HMKAKOT IPH PENICHWH 3a0ad W3 APYruX YUeOHBIX NPEOMETOB U
peaANbHON KU3HU
4 Hagana maremaTnaeCcKkoro aHaiamsa
4.1 HenpepriBubie (pyHkiuu. MeTon HHTEPBANOB A1l PEMIEHUA HEPABEHCTB
4.2 [TpomzBomnas pyukuuu. I'eomerpruaeckl 1 PU3NIECKUN CMBICIT TPOU3BOTHOU
43 [TpouzBogneie sneMeHTApHBIX (PyHKIMI. DOPMYIEI HAXOKIACHWUS IMPOU3BOTHOM
* CYMMBI, IIPOU3BEAECHUA U YACTHOTO (PyHKIIMI
[Ipumenenne nPOU3BOAHOM K UCCIEAOBAHMIO (PYHKIMU HAa MOHOTOHHOCTE M
4.4 SKCTpeMyMEl. Haxoxnenne HanOONBIIETO M HAMMEHBIIETO 3HAYECHUA (PYHKIIMHU HA
OTpE3Ke
[Tppmenenne npou3BOAHON I HAXOKIACHHUSA HAWIYUYIIETO PEUIEHHUS B NMPHUKIIATHBIX
4.5 3amadax, OA  ONpEemeneHus CKOPOCTH TPOIEecca, 3amaHHoro (Gopmynon Wiu
rpagpukom
4.6 [TepBooOpasznas. Tabmiria mepBooOpa3HBIX
47 HMurerpan, ero reomerpudecknii 1 (PU3NUECKAN CMBICI. Beruncienne uHTerpana mo

¢popmyne Herorona — JlenOnuma



INIPOBEPAEMBIE HA EI'D 1O MATEMATHUKE TPEBOBAHHUA K
PE3YJBTATAM OCBOEHUS OCHOBHOUN OFPA30BATEJBLHOH
IIPOI'PAMMBbLI CPE/THEI'O OBHIETI'O OBPA3OBAHUA

Kon
NpoBepsIeMOro
TpeOoOBaHHSA

IIpoBepsiemble TpeOOBaHHS K NPeAMeTHLIM pPe3y/JIbTATAM O0CBOCHHS
OCHOBHOI1 00pa30BaTeILHOM MPOrpaMMbI CpelHEro 001ero
00pa3oBaHHUA

Bnamenune w»eromamMm QOKA34TENbCTB, JITOPUTMAMH PENIEHUS 3a1ad;
yMeHue (pOpMyIMPOBATE W OHNEPHUPOBATH IMOHATHAMU:. ONPENEICHHE,
aKCMOMa, TEOpema, CIENCTBUE, CBOWMCTBO, IIPHU3HAK, JOKA3aTEIbCTBO,
PaBHOCUIBHEIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHHE (POPMYyIHpPOBATEH
00parHo€ M TMPOTHUBOMOJOKHOE YTBEPKIACHHUE, HNPUBOAUTH HPUMEPHEL U
KOHTPIIPUMEPEL, MCIIOAB30BATE METOJ MATEMATHYCCKONM WHIYKIWU;
MPOBOOUTE JOKA3aTEIbHBIE PACCYKICHUA MPH PEIICHUH 33144, OIIEHUBATh
JOTUYECKYI0  NPAaBWIBHOCTE  PACCYKIEHWUI; YMEHHE OINEPUPOBATEH
MOHATUAMH: MHOKECTBO, IMOAMHOKECTBO, OIEPAIUA HAL MHOKECTBAMU,
YMEHHE HWCMOJB30BATh TEOPETUKO-MHOKECTBEHHBIM  ammapar I
OMMCAHUS PEATBHBIX MPOIECCOB U ABJIECHUM U MPU PEUIEHUH 34444, B TOM
YUCIE U3 OPYIUX YUEOHBIX HPEIMETOB; YMEHUE OMEPHUPOBATH MOHATHIMU:
rpad, cBA3HEIM rpad, IEPEBO, UK, rpad) HA ITIOCKOCTH; YMEHHUE 3aaBATh
1 OMMCHIBATE Tpa(bl pa3IMIHBIMI COCO0AMHI; MCIOJIB30BATE TPadsl mpu

PELIEHNH 3a1a4

YMeHue onepupoBaTh HNOHATUAMM: HATYPAIBHOE YHCIO, LEI0E YUCIIO,
CTEMEHD C IEABIM MOKA3ATENeM, KOPEHb HATYPAIBHONU CTEMEHU, CTEMEHB C
PAllMOHATEHBIM MOKA3aTENEM, CTENEHb C NEHUCTBUTEIBHEIM ITOKA3ATEIEM,
porapu)M UYMCIA, CHUHYC, KOCMHYC M TAaHTE€HC IPOW3BOJIBHOTO 4YHUCIHA,
OCTATOK IO MOAYIIO, PAIMOHAIEHOE YHCIO, UPPAINOHAIBHOE UYHCIIO,
MHOKECTBA HATYPANbHBIX, NEJIBIX, PAlHUOHAIBHEIX, JEHCTBUTEIbHBIX
4N CEJT; YMEHHE UCTOMB30BATh NPU3HAKN JEIMMOCTH, HAMMEHBIITUHN 001
OEeJIUTENIF W HAaWMEHbHee olmiee kparHoe, ayroputm EBximpa npu
PELIEHNH 3a7a4; 3HAKOMCTBO C PAa3JIMYHBIMHU MO3UIIMOHHBIMA CHUCTEMAMM
CUMCJIEHWS; YMEHHUE BBIITOJHATH BEIUUCIEHUE 3HAYEHUN U ITPe0o0pa3zoBaHms
BBIPAKEHUM CO CTENEHAMU M JOorapu(MamMuympeodpasoBaHus TpPOOHO-
pPAllMOHATEHBIX  BBIPAKEHUI - YMEHHE /CLOTEPUPOBATE /5 TIOHATHIMU:

IMOCJIEAOBATENBLHOCTE, apupmernueckag ' 'Tporpecens,’  reoMeTpruIecKas |



nporpeccusi, OeckOHEUuHO yOwrIBaromias TEOMETPUYECKAA [MMPOTPECCHS;
YMEHHME 3a1aBaTh MNOCAEAOBATEALHOCTH, B TOM YHCIE C MOMOMIBIO
PEKYPPEHTHEIX (POPMYI; YMEHHUE ONMEPUPOBATEL MOHATUAMM: KOMILIEKCHOE
UHCN0, COMPSKEHHBIE KOMILIEKCHBIE UHCAA, MOIYIR M ApPryMEHT
KOMILIEKCHOTO  4uciaa, (popma  3amucu  KOMIUIEKCHBIX — YHCETN
(reoMeTpudeckas, TPUTOHOMETPUUECKAA M anreOpandeckas); yMETh
OPOU3BOIUTE APU(PMETUUECKUE OEHUCTBUA C KOMIUIEKCHBIMU UMCIIAMU;
OPUBOIUTE MMPUMEPHE UCHOIB30BAHUSA KOMITJIEKCHBIX UMCEN; OMEPUPOBATEH
OOHATUAMM: Marpuna 2x2  wu  3%X3, OonpemenuTens  MaTPHIIHL,

r€OMETPUYECKHM CMBICII OITPENEINTENLL

YMEHHE OmepupOBaTh ITOHATHUAMM: PAUOHAIBHBIE, WPPALUOHAIBHEIE,
MOKA3aTEIbLHBIE, CTENEHHBIE, JOTAPU(PIMUIECKUE, TPUTOHOMETPUYECKHE
YPaBHEHUsI W HEPABEHCIBA, WX CHCTEMBI, YMEHHUE OIIEPUPOBATH
NOHATHUAMHU: TOXKIECTBO, TOXKAECTBEHHOE IpeoOpa3zoBaHME, YpPaBHEHHE,
HEPABEHCTBO, CHCTEMAa YPABHEHUW MW HEPABEHCTB, PAaBHOCHILHOCTH
VpPaBHEHWH, HEPABEHCTB W CHUCTEM; YMEHHE pemarbk ypaBHEHM,
HEPABEHCTBA M CHUCTEMEI C IMOMOIIBI PAa3JIMYHBIX IPUEMOB; PELIATH
YpPaBHEHUs, HEPABEHCTBA W CHUCTEMBI C IlapaMeTpoM; HNPUMEHATH
YPaBHEHUs, HEPABEHCTBA, MX CHUCTEMBI U1 PEUIEHUs MaTeMaTHYeCKUX

347149 U 334144 U3 PA3IUUHBEIX 00IaCcTel HAYKH U PEATEHON KHU3HU

YMEHHE ONEepUpPOBATH IMOHATHAMM: (DYHKIOMSA, 4YETHOCTE (DYHKIMH,
NEPUOIUYHOCTh (DYHKIIUHA, OTPAHUYEHHOCTH (PYHKIIMH, MOHOTOHHOCTB
(pyHKIMH, SKCTPEMYyM (PYHKIHMH, HAUOOIBIIEEC U HAUMEHBIIEE 3HAUCHUA

(yHKIMM HA OPOMEKYTKE, HENPEPEIBHAA (PYHKIMA, ACUMITOTHEI rpaduka

(yHKIMH, EPBAA U BTOpasA MPOU3BOAHAA (PYHKIUH, TEOMETPHUYECKUH H
(pU3NYECKUIT CMBICI HOPOM3BOAHOM, NEPBOOOpa3HAsA, ONpPEIEACHHBIN
WHTErpaa;, yMEHHE HAXOOWTh ACUMNTOTHI Tpaduka (PYHKIUH; YMEHHE
BBIUUCIATE  IMPOM3BOIOHBIE  CYMMBI, IPOWU3BENEHHA, YACTHOTO U
KOMITO3UIWUNA (DYHKIIUM, HAXOOUTH YPABHEHUE KACATEINBRHOW K rpauky
(YHKIMH; YMEHHE HAXOAUTh MPOU3BOAHBIE HIEMEHTAPHBIX () YHKINI;
YMEHUE HCIIOJB30BATh MPOW3BOAHYI0 M HWCCIEIOBAHUA (DYHKIUM,
HAXOAUTE HAWMOOJBIINE W HAWMEHBIINE 3HAYEHUSA (DYHKIUHU; CTPOUTH
rpapuKi MHOTOWICHOB € HCIOJIB30BAHUEM AaImapara MaTeMaTHYECKOTO
aHamM3a; MPUMEHATH MPOM3BOIHYIO It ~HAXOKAEHI “ fTarmydmero
peIEHNsA B NPUKJIAIHEIX, B “TOM®4HCIE" CONNATLHO-YKOHOMUIECKIX "1

puzruecKnx 3amadax; HaXOAUTh TUIOMIATN H -00BEMEL (PHUTYP-C- HOMOIIBIO |




UHTETpajia; MPUBOOUTE IPUMEPBEl MATEMATHUECKOrO0 MOJEIUPOBAHHUSA C

HOMOIIBIO (P (EPEHIIMATBHBIX YPABHEHUH

YMeEHue OnepupoBares MOHATHAMU: rpapuk (PpyHKIMH, oOpaTtHas (PyHKIUA,
KOMIIO3UNUA (PyHKUMH, TuHENHAd (PYHKIUA, KBAApaTUuHas (yHKIMA,
paunoHanbHad (PYHKIMA, CTENEHHas (PYHKOUA, TPUTOHOMETPUUECKUE
(yHKIMY, OOpATHBEIE TPUTOHOMETPUYECKHE (PYHKIINM, MOKA3ATEIRHAA U
porapupmuaeckas (PYHKIAM;, YMEHHE CTPOUTH TpPAPUKU W3YUEHHBIX
()YyHKIMH,  BBEINOJHATE  OpeoOpaszoBanusas  rpa@ukoB  (PyHKIMH,
UCITOJIB30BATE TPAPHUKH IJIA U3YU4EHHUA OPOLECCOB M 3aBUCHMOCTEH, IPH
PELIEHUN 3aJad U3 APYTUX YUEOHBIX MPEOMETOB M 34744 M3 pPEATbHOU
JKU3HU; BBIPAXKATh (pPopmyramMu 3aBUCHUMOCTH MEXKAY BETMUMHAMU;
MCHONIB30BAaTh CBOWCTBA U TpaPuKH (PYHKUMH IS PENIEHUA yPaBHEHUM,
HEPABEHCTB M 3a1ad C IapaMmerpamu; H300paxkare Ha KOOPAMHATHOM

IUIOCKOCTH MHOJKECTBA PEIIEHWH YPABHEHUH, HEPABEHCTB M UX CHCTEM

YMEHHE pemars TEKCTOBBIE 3aJadM pPa3HbIX THUIIOB (B TOM YHCIE Ha
NPOLIEHTEI, JOIU M 49aCTH, HA ABHIKEHHE, padoTy, CTOMMOCTE TOBAPOB H
yCIIyT, HAIOTH, 3a1a4d W3 00IACTH YHNPaBIE€HUA JTUYHBIMH M CEMEHHBIMH
(ppHAHCAMM ); COCTABIIATH BEIPAKEHUA, YPABHEHH, HEPABEHCTBA WU HX
CUCTEMBI MO VYCJIOBHUIO 3aJadM, HMCCICOOBATEH IIOJYUECHHOE pPEIICHUE U
OLIEHMBATh MPaBAOMOAO00OHOCTE pPE3yAbTATOB; YMEHHME MOAEIUPOBATH
peasbHBIE CUTYAallMd Ha A3BIKE MAaTEMAaTUKWA; COCTAaBIATH BBIPAKEHU,
YPaBHEHWS, HEPABEHCTBA U UX CUCTEMEI I10 YCIOBHIO 3a1a4M, UCCIEN0BATH
OOCTPOEHHEIE MOJEIM €  MCHONB30BAHMEM  ammapara  anreOpsl,

MHTEPIPETUPOBATE NOTYIEHHBIN PE3YIbTAT

YMEHHE ONMEPUPOBATE MOHATHAMM: CpemHee apu()MEeTHIEeCKOe, MEOUaHa,
HAuOOIbIIIEE U HAMMEHBIIEE 3HAUEHUSA, pa3Max, IUCHEPCUs, CTAHIAPTHOE
OTKJIOHEHWE YHUCIIOBOTO HA0Opa; YMEHWE W3BIEKATh, UHTEPIPETUPOBATEH
MH(OpMAIIO, MPEACTABICHHYIO B TA0MMIIaX, HA OqUarpammax, rpadukax,
OTPAKAIONIYI0 CBOMCTBA PEANTBHBIX MPOLECCOB W ABICHUN; NPEICTABIATE
nHpOpMAITIIO € OOMOMIBIO TAOMMIT W OUarpaMM; HMCCIEOOBATH
CTaTUCTUYECKHE OAHHBIE, B TOM UHUCIE C OPUMEHEHUEM TIpa)UIeCKHUX
METOIOB M 3JIEKTPOHHBIX CPENICTB; Tpa(puiecKku UCCIen0BaTh COBMECTHBIE

HAOMIONEHNS C MOMOMIBI0 AUArPAMM PACCEUBAHUA M JIMHEHHOU PETPECCUHU

YMEHHE OmepUupoBaTh MMOHATHAMM: CJYYaUHBIW , OIBIT M . CAydalHOe

COOBITHE, BEPOATHOCTH CIYUYAWHOTO - COOBITHAY I YMEHUE - BRIYMCIIATE




BEPOATHOCTE C MCIIOJB30BAHUEM TIpapUuecKux METONOB;, HPHUMEHATH
(pOpPMYJIBI CHOKEHUS M YMHOKEHHA BEPOATHOCTEM, (POPMyny MOIHOU
BEpoATHOCTH, (popmyny bepnymm, komOuHaTopHBIE (PAKTEI U (POPMYIIEL,
OLIEHUBATh BEPOATHOCTH PEATBHBIX COOBITHI;, YMEHHE ONEepUPOBATH
OOHATUAMH: CIyJalHAasd BEIMUYWHA, pPACHOPEAECICHUE BEPOATHOCTEH,
MATE€MATHYECKOE OXUIAHUE, OUCHEPCHA M CTAHIAPTHOE OTKJIOHEHHE
CIy4auHOM  BEIWYWHEL, (YHKIMH  PACIPENEIECHUS W  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIBHOI0 1 HOPMAJILHOTO PACIIPENEICHUI; YMEHHE
MCITOJIE30BATE CBOMCTBA M3YYEHHEIX PACIPENEICHAN U1 PELIEHUS 3a7ad;
3HAKOMCTBO C HOHATHAMM: 3aKOH OOJBIMX YMCEN, METOABI BEIOOPOUHBIX
MNCCICNOBAHNM; YMEHHUE NPHUBOAUTE NPUMEPEI HOPOABICHHUA 3aKOHA
OOJBIMX YHCEn B NPUPOIHBIX M OONIECTBEHHBIX SBJICHUAX, YMEHHE
OIEPUPOBATE MOHATHUAMU. COYETAHUE, IMEPECTAHOBKA, YUCJIO COUETAHUM,
UUCIIO  TMEepecTaHoBOK; OumHom  HproroHa;  yMEHHME  OPUMEHATEH
KOMOMHATOPHEIE (PAKTHI M PACCYKIOECHUA IJIA PEHIEHUA 3a1a4; OLEHUBATH
BEPOATHOCTH PEATBHBIX COOBITHI; COCTABIATH BEPOATHOCTHYIO MOMEIL U

WHTEPIPETUPOBATE MOJIYYEHHBIN PE3yIbTAT

YMEHHE ONEPUPOBATH IMOHATHUAMH: TOUKA, MNpAMAasdg, IUIOCKOCTB,
NPOCTPAHCTBO, OTPE30K, JIyd, BEJIMIUHA YTJId, ILIOCKUU yTOJI, IBYTPAHHBIN
yIOJI, TPEXTPAHHEIN YTOJI, CKPENMBAOIIMECS NPAMBIC, NAPAIEIEHOCTE U
NEPIEHINKYSIPHOCTE TPAMBIX W IUIOCKOCTEH, YTOI MEKOY MNPIMBIMH,
YIOJI MEXKAY TMPAMOHM M IUIOCKOCTBIO, YTOJ MEXKAY IUI0CKOCTAMH,
pacCcTOAHHE OT TOYKM MO0 IJIOCKOCTH, PACCTOSHUE MEKAY MNPAMBIMH,
pacCTOAHHE MEXKAY IIOCKOCTAMM, YMEHHWE HUCMOJIB30BATEH IIPH PELIEHUH
3a0a9 U3y4EHHBIE (PAKTEI M TEOPEMBI IUIAHUMETPHUH; YMEHHE OIEHUBATh
pa3Mepel O0OBEKTOB OKPYKAIOMIET0O MHpPA; CTPOUTH MAaTEMAaTHUYECKUE
MOZEIN C HOMONIBK0 TEOMETPUUECKUX HOHATHMM M BEIWYWH, PEIATh

CBA3dAHHBIC C HUMH IPAKTHYCCKHUEC 3a1d4YH
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YMEHHE ONEpPUPOBATE MOHATHAMU: IUIOMIANb (PUrypel, 00BEM (PUTYPHL,
MHOTOTPAHHUK, NPABWIBHBEIH MHOTOTPAHHUK, CEUEHHE MHOTOTPAHHHUKA,
KyO, mapannenenunen, IIpu3Ma, nupamuaa, (urypa u HOBEPXHOCTH
BpalmeHuA, LIAIUHAP, KOHYC, map, cdepa, miom@ans c@epsl, MIOMAIb
NOBEPXHOCTH ITMPAMHMIBI, OPWU3MEBEI, KOHYyCA4, HWINHIpPA, OOBEM KyOa,
OPAMOYTOJIBHOTO TApaAIeNenunena, OUpaMIaL, “Hpr3vMe'C mumiHapa,
KOHyCa, Iapa, pa3Béprka MOBEPXHOCTH; 'CeUeHIS 'KoHycea i MmHinpa,

MapaJuiCJIbHBIC OCH HWJIM OCHOBAHHIO, -~ CCUHCHHC - HIdPa; IDIOCKOCTB, |




KacaromaAcsa c@epel, UUIMHApPA, KOHYCA, YMEHUE CTPOUTH CEYEHHE
MHOTOTPAaHHUKA, W300paxarb MHOTOTPAHHHUKH, (PUTYypeI M HOBEPXHOCTH
BPALICHUA, UX CEYECHU, B TOM YHCJIE C MOMOIIBIO AJIEKTPOHHBIX CPENCTB;
YMEHHE MPUMEHATE CBOHMCTBA TEOMETPHUUYECKUX (PUTYP, CAMOCTOATEIBHO
(GOpMyIMPOBATE OMPEAECIEHU U3YIAEMBIX (PUTYP, BEIIBUTATH TUIIOTE3BI O
CBOMCTBAX W MNPHU3HAKAX TE€OMETPUUECKHX (PUTYp, OOOCHOBBHIBATH WIH
OMpOBEpPrare WX, yMEHHE TMNPOBOAUTE Kiaccu(pukauuw (uryp 1mo
pa3JIMYHBIM HPU3HAKAM, BBINOIHATE HEOOXOZWUMBIE IOITOJHUTEILHBIE

IO CTPOEHU A
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YMeHue OnepupoBars MOHATUAMHA: OBUKEHHME B  OPOCTPAHCTBE,
NApAUIENBHBIN MMEPEHOC, CUMMETPUS HA MJIOCKOCTH M B MPOCTPAHCTBE,
OOBOPOT, MpeoOpaszoBanue mnoaodusA, nomoOHBIE (DUTYPBEI; yMEHUE
pacIo3HaBATh PABHBEIE U MONOOHEIE (PUTYPBI, B TOM UYWUCIE B OPUPOJIE,
HNCKYCCTBE, APXUTEKTYPE; UCHOIB30BATE TEOMETPHUYECKUE OTHOMIEHUS TTPH
pPELIEHNH 3a7a4; HAXOOWUTh TEOMETPUUECKUE BEMWUMHBL (IJIMHA, YTOI,
IUIOMIAdb, OOBEM) IIPHU PELICHUM 3a0ad U3 APYTUX yIEOHBIX MPEIMETOB U
U3 PEATbHOM JKWU3HM;, YMEHUE BBIYMCIATE TEOMETPHUECKUE BEITMIUHEI
(IMHA, YTOd, IUIOMAnb, OOBEM, MIOMIAAE MHOBEPXHOCTH), HCHOIBL3YA
W3y4EHHEIE (POPMyIBI M METOJBI, B TOM YHCIE: ILUIOMAAh HOBEPXHOCTH
OUPAMUIBL, TPU3MEBL, KOHYCA, IMJMHApA, momiaaes cdepsl; 00BEM KyOa,
OPSAMOYTOMBHOTO MApPATIENENUIENd, NTUPAMUIBL, MOPU3MEL, IWIMHAPA,

KOHYC4, 1apa; yMEHUE HAXOOUTh OTHOMIEHUE 00BEMOB MOTO00OHBIX (pUTYDP
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YMEHuEe OmepupoBaTh MOHATHAMH: MPAMOYTOJIbHAA CHCTEMA KOOPAWHAT,
BEKTOP, KOOPOMHATBEI TOUYKH, KOOPAMHATEI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BENEHUE BEKTOPA HA 4YHUCIO, PA3JIOKEHHUE BEKTOpa Io 0Oasucy,
CKaQ/LIPHOE IIPOM3BEICHUE, BEKTOPHOE MPOU3BEICHUE, YIOI MEKIY
BEKTOPAMH; YMEHHE HCIOJB30BATh BEKTOPHBIM M KOOPAWHATHBIM METOT

11 PELIEHN TEOMETPUUECKHUX 3a1a4 U 33149 APYTUX YIEOHBIX HPEIMETOB
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YMeHue BeIOMpATs MOAXOAAMINI METO i PELICHU 3a0aul; TOHMMAaHUE
3HAYUMOCTA MATEMATHUKW B W3VIEHUHU MPUPOAHBEIX U OONIECTBEHHBIX
OpPOIIECCOB W fABJIECHUM; yMEHHUE pACMO3HABATH IPOSABJICHHE 3aKOHOB
MAaT€MATUKU B UCKYCCTBE, YMEHHUE MPUBOIUTE OIPUMEPE MATEMATHY ECKUX

OTKPBITHM POCCHMCKON U MUPOBOM MATEMATHYECKON HAYKHU




INNEPEYEHD 9JIEMEHTOB COJAEPKAHUS, IIPOBEPAEMBbBIX HA EI'D
10O MATEMATHKE

Kon IIpoBepsieMblii YJIEMEHT COAepPKAHHSA
1 Hucna v BEIUMCIEHUA
1.1 Harypanbabie u niensie uncaa. [Ipu3Hakyu 1eamMOCTH 1ETbIX YU CEN
(9 PannonaneHeie uncna. OOBIKHOBEHHBIE M JECATUYHBEIE OpOOM, MPOIEHTHL,
* OECKOHEYHEIE MEPHOOUIECKUE Opo0dn
(3 Apu(pmMETHUECKHNT KOPEHb HATYPAJIBHOU CTENEHU. JleNCTBUA C apu(pMeTHIECKHMHU
* KOPHAMH HATYPAITBHOM CTEIEHU
[ 4 Crenens ¢ nenbiMm nmokaszareneMm. CTeneHs ¢ panuoHATBHBIM nmoka3zareneMm. CBOMCTBA
* CTETIEHN
|5 CuHyC, KOCMHYC M TAHT€HC UHUCIOBOTO aprymMeHra. ApPKCHHYC, ApKKOCHHYC,
* APKTAHT€HC YUCIOBOTO ApryMEHTa
1.6 Jlorapugm aucna. /lecaTuunsie u HATypaIbHBIE TOTAPU(PMEL
JleiictBurensHpie  uMcna. ApupMeTHdecKHe Omepauud ¢ JEeUCTBUTENbHBIMU
1.7 gucaamu. [Tpubmix€nHpIe BEIUMCICHUSA, TPABUIIA OKPYTJIEHNS, HPUKHUIKA U OI[CHKA
PE3yILTATA BEIUUCICHUN
1.8 [TpeoOpazoBanne BEIPAIKEHHIA
1.9 KomriekcHere gucia
2 VpasHeHus 1 HEpaBEHCTBA
2.1 [lensie u gpoOHO-paAMOHATEHEIE YPABHEHUA
2.2 UpparoHaibHEIC YPABHCHUS
2.3 Tpuronomerpnyeckue ypaBHEHU
24 [TokazarensHeIe U TOTApUPMIUUECKHUE YPABHEHUA
2.5 [{ensie u qpoOHO-paoOHaTLHEIE HEPABEHCTBA
2.6 HMppannoHaipHBEIE HEPABEHCTBA
2.7 [TokazaTensHbIE U TOTAPHUPMIISCKHE HEPABEHCTBA
2.8 Tpuronomerpuueckne HepaBeHCTBA
2.9 CUCTEMEBI 1 COBOKYITHOCTH YPABHEHWH U HEPABEHCTB
2.10 YpaBHEHN A, HEPABEHCTBA U CUCTEMEI C IMAPaAMETPaMA
2.11 Marpuna cucTemMel ITMHEHHEBIX yYpaBHEHUW. OnpeneauTens MaTpuilst
3 Oyakimn 1 rpaduKH




Oyukrmsa, cnocoObr 3amanus (yukruu. ['papux Qyakmum. BzanmHOo ﬂﬁpﬂTHhIEf.

> ¢yakuyu. YérHeie u Heu€THeIEe PyHKIMH. [leproanueckue yHKIMM
OOmacTe ompeneneHus W MHOKECTBO 3HadeHmil (yakumm. Hymm  QyHKIIN.
19 [TpomexkyTkn  3HAKOMOCTOAHCTBA. [IpoME)RyTKM  MOHOTOHHOCTH  (PYHKIIHMH.
* Makcumymer 1 MuaHUMYMBL (pyHKIMH. Haunboneniee W HamMmeHbInee 3HAYCHUE
() VHKITUM HA TTIPOMEKYTKE
13 Crenennas (yHKUMA C HATYpameHBIM M IIENBIM mokazarenem. EE cBoucrBa u
* rpadguk. CBouCTBa U TpapuK KOPHS 1-01 CTENECHU
3.4 Tpuronomerpuueckue QyHKIIUM, UX CBOMCTBA U rpapukn
3.5 [Tokazarensnasa u norapupmuueckas PyHKIMN, X CBOMCTBA U rpauKu
16 Toukun paspeiBa. Acumnrorer rpapukoB  ¢Qynkiud. CBoucTtBa  (PyHKIINH,
* HEIPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarensHOCTH, CIOCOORI 3a0aHUS ITOCIEN0BATENBLHOCTEN
3.8 Apu(pmernueckas ¥ reoMeTpuaeckas nmporpeccun. @opmyna CII0KHBIX IMPOIEHTOB
4 Hauana maremMaTn4eckoro anammsa
4.1 [TponzBognas pynkimu. [Ipon3BogHeIe 31EMEHTAPHEIX (PYHKIMN
[IpyumeHnenne nmpoU3BOOHOM K HCCIEOOBAHMIO (PYHKIMIT HA MOHOTOHHOCTE H
4.2 sxcTpeMyMbl. Haxoxaenne HanOOMpImero m HaMMEHBIIET0 3HAUYEHUS (DYHKIMHM Ha
OTpE3KE
4.3 [TepsooOpaznas. Uuterpan
S MHnoskecTBa 1 10rHUKa
3.1 MHuoxecTBO, onepanuu Hag MHOKeCcTBamMu. Jluarpammer Jinepa — Benna
5.2 Jloruka
6 BeposTHOCTE U CTATHCTHKA
6.1 OmnwucarenpHas CTATUCTHKA
6.2 BeposarHocTs
6.3 KomOunaTopuka
7 ['eomerpus
7.1 DuUrypsl Ha MIOCKOCTH
1.2 [Ipsamere 1 IUIOCKOCTH B MPOCTPAHCTBE
1.3 MHuororpanauku
1.4 Tema n moBepxHOCTH BpanieHus
1.5 KoopanHATE 1 BEKTOPEI




YYEBHO-METO/IUYECKOE OBECIHEYUEHUE
OBPA3OBATEJ/IBHOI'O ITPOUHECCA

OBGABATEJIBHBIE YYUEBHBIE MATEPUAJIBI JIJIAA YHEHUKA

METOJUYECKUE MATEPHUAJIBI /IJIA YUUTEJIA

IHHUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCbHI U PECYPCBI CETH

UHTEPHET



AOKYMEHT MNOANMCAH
SANEKTPOHHOW NOAMNMCLIO

Ceptudomkar: 342EABDOF45156ADT74273AETCSFODOAB

Bnaneneu: Tokapesa TaTeAHa Hukonaeewa, MYHWULWMATNBHOE

BOIPKETHOE OBWEOBPA3OBATENBHOE
YYPEXOEHWME CPEOHAA OBLWEOEPA3OBATENBHAA
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