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IHHOACHUTEJIBHASA 3ATINCKA

VY4eOHbIii Kypc «AnreOpa W Havala MaTEeMAaTHYECKOTO aHAIM3a» SBISETCS OJHUM U3
HamOoJee 3HAYMMBIX B TIPOTpaMMe CpPEIHEro OOIIero oOpa3oBaHUs, TMOCKOJBKY, C OIHOU
CTOpPOHBI, OH OOECIeYMBAaeT WHCTPYMCHTAIBHYIO 0a3y i1 H3Y4YCHHS BCEX ECTECTBCHHO-
Hay4YHBIX KYpCOB, a C JPYrod CTOPOHBI, (POpPMHpYET JOTHYECKOE M aOCTPAKTHOE MBIIIICHUC
oOydaronuxcs Ha YpOBHE, HEOOXOIUMOM Il OCBOCHHS HH(POPMATHKH, OOIIECTBO3HAHUS,
HUCTOPUH, CIIOBECHOCTH W JPYTHX JUCHHMIUIMH. B paMkax maHHOTO ydeOHOro Kypca
oOydaroniuecs: OBJIQJICBAIOT  YHUBEPCAIBHBIM  SI3bIKOM  COBPEMEHHOH HAayKH, KOTopas
(hopMyIUpyeT CBOU IOCTIKEHUS B MaTeMaTHIECKOH (popme.

Y4eOHbIid Kypc anreOpbl W Havajdl MaTeMAaTHYSCKOTO aHAM3a 3aKJIaJbIBaCT OCHOBY JUIS
YCIICITHOTO OBJIAQJCHUS 3aKOHAMHU (U3UKH, XHMHH, OWOJIOTHH, IOHUMAaHHUS OCHOBHBIX
TEHJCHIIMA DPAa3BUTHS JKOHOMHUKH W OOIIECCTBEHHOW >KW3HH, IO3BOJISET OPUCHTHPOBATHCS B
COBPEMEHHBIX IU(MPOBBIX W KOMITBIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HCIOJIB30BaTh WX JUIS
nanpHeimero oOpa3oBaHMsl W B TOBCEIHEBHOW Ku3HM. B TO ke BpeMms oOBIajieHue
aOCTPaKTHBIMH M JIOTUYECKH CTPOTUMHU KOHCTPYKITUSMHU aireOphl H MaTEeMaTHYSCKOTO aHaIn3a
pa3BHBacT YMCHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH, JIOKa3bIBATH
YTBEPKICHHSI C MIOMOIIBIO HHIYKIIMA W PacCYXJIaTh JEAYKTUBHO, MCIIOJIB30BaTh 0000IICHNE 1
KOHKPETHU3allni0, a0CTparupoBaHWE M aHAIOTHIO, (OPMHPYET KPEaTHBHOE M KPUTHYECKOE
MBIIIIICHHE.

B xoxe wm3ydenus y4deOHOTO Kypca «AnreOpa W Hadala MaTEeMAaTHYECKOTO aHaJIH3ay
oOydJaromuecsi TMOJy4alOT HOBBIM OTBIT pEIICHHs TNPUKIAJHBIX 337ad, CaMOCTOSTEIHLHOTO
MOCTPOCHHSI MAaTEeMAaTUYECKUX MOJEICH pPealbHbIX CHUTYyalldil, WHTEPIPETAIlMH TOJYICHHBIX
peIIeHM, 3HAKOMSATCSI C MTPUMEPAMU MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B MPUpOJE, HAyKe U
HCKYCCTBE, C BBIIAIOIIUMUCS MATEMAaTHYECKUMH OTKPBITUSIMH U X aBTOPAMHU.

VY4eOHbIii Kypc o00JdamaeT 3HAYUTEIBHBIM BOCIHTATENLHBIM TIOTEHIIMAIOM, KOTOPBIH
peanu3yercss Kak dYepe3 y4deOHBIM MaTepual, CIOCOOCTBYIOIIUK (OPMHPOBAHUIO HAYYHOTO
MHUpPOBO33pDCHHUS, TaK MW dYepe3 crenuduky ydeOHOH  JeATENbHOCTH, TpeOyromein
MPOJOJDKUTEIPHON — KOHIEHTPAlMM ~ BHHMAaHUS, CaMOCTOSTEIBHOCTH, aKKypaTHOCTH U
OTBETCTBCHHOCTH 32 TOJTy4YCHHBIH pe3yJbTar.

B ocHoBe meromuku oOyudeHHs] anreOpe M HadallaM MaTeMaTHYECKOTO aHAIM3a JICKUT
JeSTETbHOCTHBIN MIPUHIIUT 00yYEHHUSI.

B crpykrype yueOHOTro Kypca «Anredpa U Havyajga MaTeMaTHYECKOTO aHAJIN32a» BBIJCICHBI
CIICAYIOIINE COJCPIKATEIBHO-METOJMUECKUE JTHHUU: «YUucia W BbIYHCICHUN», «DyHKIMH WU
rpadukny, «YpaBHEHHUS U HEPaBEHCTBa», «Havana MaTemMaTnyeckoro aHainu3a», « MHOKECTBA U
JoruKa». Bce OCHOBHBIE COJNEpKATEIbHO-METOANYCCKUE JHHUU M3Yy4aroTCs Ha MPOTSDKCHUH
JBYX JIeT OOy4YeHHs Ha YPOBHE CpPEIHEro oO0IIero oOpa3oBaHMs, €CTECTBEHHO IOMOJHSIS APYyr
Jpyra W TOCTEIICHHO HACHINIAsSCh HOBBIMH TEMaMHM W pasneiiaMu. JlaHHbIA y4eOHBIH Kypc
SBIISETCS WHTETPATUBHBIM, TOCKOJIbKY OOBeAMHSET B ce0e coJepKaHue HECKOJIbKHUX
MaTeMaTHYeCKUX JUCUHUILUINH, TaKMX Kak anreOpa, TPUTOHOMETPHs, MaTeMaTUYEeCKHI aHaIu3,
TEOpHUsT MHOJKECTB, MaTeMarudeckas Joruka u apyrue. [lo mepe Toro kak oOydaromuecs
OBJIaJieBalOT BCE Oojiee MMIUPOKHUM MATEMAaTUYECKUM allaparoM, y HHUX MOCJIeI0BaTebHO
(dbopMUpyeTCST U COBEPIICHCTBYETCS yMEHHE CTPOUTh MATEeMATUYECKYI0 MOJENb pealbHOMN
CUTYyaIlul, MPUMEHSATh 3HAHUS, MOJYYEHHBIE MPU H3y4EeHUH Y4eOHOTO Kypca, Uil PEIIeHUS
CaMOCTOSITENIbHO C(HOPMYIUPOBAHHOW MaTeMaTHYEeCKOW 3a7ayd, a 3aTeM HWHTEPIPETHPOBATH
CBOM OTBET.



COI[ep)KaTeHBHO-MGTOI[I/I‘-ICCKEISI JINMHUSA «Ywucia u BBIYNCIICHU S 3aBCpuIacT
(hopMHpOBaHHE HABBIKOB HCIOJIH30BAHUS JCHCTBUTEIBHBIX YHUCEN, KOTOpOE OBLJIO HAYaTo Ha
YPOBHE OCHOBHOTO 00mIero oOpasoBanus. Ha ypoBHe cpennero oOmero obpazoBanus ocoboe
BHUMAHHC YICIACTCA q)OpMI/IpOBaHI/IIO HAaBBIKOB pPallMOHAJIbHBIX BBI‘II/ICJIGHI/IP'I, BKIIHOYUAOIINX B
ce691 HCII0JIb30BAHUEC PA3JIMYHBIX (I)OpM 3aIlMCu 4rcia, YMCHHUEC ACJIAaTb NPUKUIKY, BBIIIOJIHATH
HpI/I6JII/I)KéHHI)IC BBIYUCJICHUSA, OUCHHUBATH YU CJIOBBIC BBIPAXKCHU S, pa6OTaTI> C MaTcMaTU4YC€CKUMHN
KOHCTAaHTaMH. 3HAKOMBIE 06yanOHIHMC$I MHOXCCTBAa HATYPAJIbHBIX, LECJIbIX, PAlUOHAJIBHBIX H
I[GﬁCTBI/ITCJIBHBIX quCeJI AOIIOJHAKTCA MHOXECTBOM KOMIIJIICKCHBIX YHCCII. B KaXXI0M H3 ITUX
MHO’KECTB pacCMaTPUBAIOTCSI CBOMCTBEHHBIC €My CIIeIIM(DUUICCKUE 3a/Ia9d M OTIEPALUU: JICTICHHUE
HaIeJIo, OINEPHPOBAHUE OCTAaTKAMH Ha MHOXKECTBE IICJIBIX YHCEI, OCOOBbIe CBOMCTBa
pallMOHAJIBHBIX W HPPAHOHAJIIBHBIX YHCECII, apI/I(bMeTI/ILICCKI/IG omnepanr, a TAKXKC H3BJICUCHUC
KOpHA H&TypﬂJ'IBHOfI CTCIICHU Ha MHOXECTBEC KOMIIJICKCHBIX quCeIl. Bnarozlapﬂ
MOCJICJIOBATEILHOMY ~ PAaCIIUPCHHUIO Kpyra HCIOJB3yeMBIX YHCEI W 3HAKOMCTBY C
BO3MOXHOCTAMHU UX IMMPUMCHCHUA JJId pCHICHUA PA3JIMYHBIX 3a1a4 Q)opMpreTcsl MnpeaAcCTaBJICHUC
0 €IMHCTBE MAaTEMAaTUKH KaK HAYKU U €€ POJIM B IIOCTPOCHUH MOJIENIEN peaJIbHOTO MUPA, IIUPOKO
HCTIOJB3YIOTCS 0000IIeHNe U KOHKPETH3aITH .

JIuaus «YpaBHEHHS U HEPABEHCTBA» pealM3yeTcs Ha MPOTSHKEHUM BCEro oOydeHus Ha
YpOBHE cpemHero oOmero oOpa3oBaHHS, IIOCKOJBKY B KaXIOM paszaerne [Iporpammsl
MPEYCMOTPEHO PEIIeHNe COOTBETCTBYIOMINX 3a1ad. B pe3ynbrare oOyJarommecs OBJIAJCBAOT
Pa3IMYHBIMA  MCTOAAMU  PCIICHUA  pallMOHAJIBHBIX, HppauOHaJIbHBIX, IIOKa3aTCJIbHbIX,
Jorapu(MUUECKUX U TPUTOHOMETPUUYECKUX YpPaBHEHM, HEPABEHCTB M CHCTEM, a TaKXke 3ajad,
cojepkauux napaMmerpsl. llogydeHHble yMEHUS HIMPOKO HCIOJIB3YIOTCS MPU HCCIETOBAHUU
(GYHKIHM ¢ TOMOIIbIO TPOU3BOIHOMN, MPH PEIICHUN MPUKIATHBIX 3a7a4 U 3a/1a4 Ha HaXO0KJIeHUE
HauOOJBIINX U HAUMEHBIINX 3HaueHuil QyHkiuu. [lanHas copepkarenbHas JTUHUS BKIIIOYAET B
cedst Takke (OpPMHUPOBAHWE YMEHHW BBITIOJHATH pacdy€Tsl 1Mo ¢opMyliaMm, MpeoOpa3oBaHUs
palMOHaIbHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHHM, a TakkKe BbIpaKEHUH,
coJlepKalluX CTerneHu u Jjorapudmel. braromaps wu3ydeHuro anredpandyeckoro marepuaia
MPOUCXOJUT  JajibHEHIee pa3BUTHE AJITOPUTMHUYECKOTO U aOCTPAaKTHOTO  MBIILUICHUS
oOyuaronuxcs, (GOpPMHUPYIOTCS HABBIKU JEAYKTUBHBIX PACCYXJAEHUH, pabOThl ¢ CUMBOJILHBIMU
(dbopmamu, mpencTaBiIeHHs 3aKOHOMEPHOCTEH U 3aBUCUMOCTEN B BHUJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3pQeKTUBHbIE HHCTPYMEHTHI Ui PEUICHHs IPAKTUYECKUX U €CTECTBEHHO-
HAy4YHBIX 33124, HATJISHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KakK S3bIKa HAyKH.

CopepxarenpHo-mMeToanueckass JuHUs «DyHKIUU U TpaduK» TECHO NEperieTaeTcs ¢
OPYTMMU  JIMHUSIMH ~ y4e0HOrOo  Kypca, TIOCKOJIbKY B  KakOM-TO  CMBICIE  3a/aéT
MOCJIEIOBATEIbHOCTh ~ M3YyUeHHUsi MaTepuana. M3ydeHwe  CTENeHHOW, MOKa3aTelbHOMH,
JIorapu(MUUECKON U TPUTOHOMETPUUYECKUX (QYHKIUH, UX CBOMCTB U TpaMKOB, UCTIOIH30BAHUE
GyHKIMM Ui pemieHus 3a1ad U3 JIPYruxX Y4eOHBIX MPEAMETOB U peajbHOW JKU3HU TECHO
CBSI3aHO KaK C MaTeMaTHYEeCKHM aHaJIN30M, TaK U C PelleHUEeM ypaBHEHHMI U HepaBeHCTB. [Ipu
3ToM OOJNbIIIOE BHHUMAaHWE yenseTcs (OPMUPOBAHUIO YMEHHs BbIpakaTh (GOpMyIaMH
3aBUCHUMOCTH MEXJy Pa3MYHbIMU BEIHMUYMHAMH, UCCIEA0BATh MOJIyuYeHHBbIE (PYHKIIUU, CTPOUTH
ux rpadukd. Marepuan STOW coJep)KaTENbHON JHHUM HalelleH Ha pa3BUTHE YMEHHHA U
HABBIKOB, IMO3BOJISIFOIIMX BBIPAXKATh 3aBUCHMOCTH MEXIY BEIWYMHAMH B DPA3IUYHON (opme:
aHaIMTUYeCKOW, rpaduueckod u crnoBecHOH. Ero wusydeHue crmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIOCOOHOCTH K  OOOOMIEHMIO W  KOHKPETH3alluH,
HCIIOJIb30BAHUIO aHAJIOTHIA.



ConepxarenbHas nuHusi «Hadana maTeMaTHYECKOTO aHAIM3a» MO3BOJISIET CYIIECTBEHHO
pacIIupUTh KPyr Kak MaTeMAaTHYECKUX, TaK M MPUKIAIHBIX 33734, JOCTYIHBIX 00YyJYarOIIHMCS,
TaK KakK y HHUX IMOSBISIETCS BO3MOKHOCTh CTPOUTH TPAPHKU CIOKHBIX (DYHKIIHH, OTIPEACIISATh UX
HauOOJBIINE U HAUMEHBIIINE 3HAYCHUS, BRIYUCIATh IIOMAan Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTHM W YCKOpEHHs IpoileccoB. JlaHHasi cojepikareiibHasi JIMHUS OTKPBIBAE€T HOBBIC
BO3MOKHOCTH TIOCTPOCHMSI MAaTEMaTUYECKHX MOJIEJICH pealbHBbIX CUTYyalluid, T[03BOJISET
HaxOJIUTh HaWJIy4ylllee pelIeHHWe B TPUKIATHBIX, B TOM YHUCJE COLHUAIBHO-PKOHOMUYECKHUX,
3ajayax. 3HAKOMCTBO C OCHOBaMHM MAaTE€MaTHUECKOIO aHajlu3a CHOCOOCTBYET pa3BUTHIO
abcTpakTHOTO, (HOPMATBLHO-JIOTHYECKOTO W KPEaTUBHOTO MEBIIUICHUS, (OPMHUPOBAHUIO YMEHUI
pacro3HaBaTh MPOSIBICHUS 3aKOHOB MaTEMAaTUKHU B HayKe, TEXHUKE U UcKyccTBe. OOyydaronuecs
Y3HAIOT O BBIIAIOIINXCS PE3yJbTarax, MOJyYeHHBIX B XOJI€ Pa3BUTHSA MaTEMAaTUKH KaK HayKW, U
00 ux aBTOpax.

ConepxkarenbHo-MeToANYECKass JHHUS «MHOXECTBA W JIOTMKAa» BKIIOYAeT B ce0s
AJIEMEHThl TEOPUM MHOXKECTB M MaTEMaTUYECKOW JIOTHMKUA. TeOopeTHKO-MHOKECTBEHHBIE
MPEACTABICHUS] TMPOHU3BIBAIOT BECh KypC NIKOJIBHOM MaTEMaTHKH W MpeJyiaraloT HamOoJliee
YHUBEPCAIBHBIN SI3bIK, OOBCAUHSIONNNA BCE pa3leibl MAaTEeMATHKA W €€ TPUIIOKCHHUH, OHH
CBSI3BIBAIOT Pa3HBIC MaTEMAaTHUECKHE NUCIIUIUIMHBI U UX TIPWIOKEHHS B equHoe 1enoe. [loatomy
BOXHO JIaTh BO3MOXXKHOCTH OOy4aromeMmycss MOHUMAaTh TEOPETHKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHON MaTEeMaTHKH M HCIIOJIb30BAaTh €r0 IS BBIPAXKEHHS CBOMX MbICIe. JIpyrum
BOKHBIM MPU3HAKOM MAaTEMAaTHKW KaK HAYKH CIEIyeT MPU3HATh CBOMCTBEHHYIO €M CTPOTOCTh
000CHOBaHMH M  CJI€JOBaHHE OINpEAeAEHHBIM TMpaBUJaM IOCTPOEHHUS JI0Ka3aTeIbCTB.
3HAaKOMCTBO C AJIEMEHTAaMH MaTeMaTU4YeCKOW JIOTUKU CIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO
MBIILIEHUST 00yYalOINXCsl, MO3BOJISIET UM CTPOUTh CBOU PACCYKJIECHHUS HAa OCHOBE JIOIMUECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUYECKOTO MBIIILICHUSI.

B yuebHoM Kkypce «Aunrebpa M Hadajga MaTEMAaTUYECKOTO aHajIM3a» MPUCYTCTBYIOT
OCHOBbI ~ MAaT€MaTH4YeCKOro  MOJEIMPOBAaHUS,  KOTOpbIE  MPU3BaHbl  CHOCOOCTBOBATH
(GOopMHUPOBAHHUIO HAaBBIKOB IOCTPOCHHS MOJENEeNd pealbHBIX CHUTYalMil, HCCIEAOBAHUS STUX
MoJiefiell C TOMOINbIO amnmapaTa aiareOpbl M MaTeMaTH4YecKOro aHalu3a, WHTepIpeTaluu
MOJIyYEHHBIX pe3ysbTaToB. Takue 3ajaHusi BIUIETEHBI B KaXIbIH W3 pa3/eioB MPOTpamMMbl,
MIOCKOJIbKY BECh MaTepuaj y4yeOHOIro Kypca HIMPOKO HCIOJIb3YETCs AJS PELISHUs! MPUKIATHBIX
3amau. Ilpu pemeHun peanpHBIX MPAKTUYECKUX 3a7ad  OOydarol(uecs  pa3BUBAIOT
HaOI0ATeNIbHOCTh, YMEHHUE HAaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIb30BaTh
aHaJIoTHI0, 0000IaTh M KOHKPETHU3UPOBaTh Mpoliemy. JlearenbHOCTh MO (POPMHUPOBAHUIO
HABBIKOB PEIICHUS MPUKIAIHBIX 33]1a4 OPraHU3yeTCsl B MPOLIECCe U3YYEHUS BCEX TEM Y4eOHOTO
Kypca «Anrebpa ¥ Hayana MaTeMaTHUYECKOTO aHAIIU3ay.

Ha u3yudenue yueOGHOro Kypca «Anredpa U Hauana MaTeMaTUYeCKOTO aHaJIn3a» OTBOIUTCS
272 4vaca: B 10 kmacce — 136 yacoB (4 yaca B Henmenmo), B 11 kmacce — 136 vacoB (4 vaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA

10 KJIACC

Yuciaa ¥ BEIYMCICHUS

Parmonanbubie uncina. OOBIKHOBEHHBIE W JIECSTUYHBIE JPOOHU, MPOIEHTHI, OECKOHEUHBIE
nepuoauueckue Apoou. I[Ipumenenne n1podeil 1 NPOLEHTOB /s PEIICHUs IPUKIAIHBIX 3a/1a4 U3
pa3IMYHBIX OTPaCiEll 3HAHUW U peajbHOW KU3HU.

JleiicTBuTenpHble uncia. PanmoHanbHble M HMppalMOHANIbHBIE uucia. Apudmernyeckue
OoInepaluyd C JCHCTBUTEIbHBIMU 4YHCIaMH. MOJyJsib NEHCTBUTEIBLHOIO YHUCIA U €r0 CBOMCTBA.
[TpubnmkEHHbIC BBIYMCICHUS, TpPABWJIA OKPYIJICHUS, TPHUKUAKA M OICHKAa pe3yibTaTta
BBIUHCIICHU.

Crenens ¢ nensiM noxasareneMm. bunom Hprotona. Mcnonb3oBanue noaxoasmiei Gpopmbl
3aMyucy JeMCTBUTENbHBIX YNCEN JUIsl pEIIeHNs TPAKTUUECKUX 3a/1a4 U IPEJCTABICHUS JaHHbIX.

Apudmernueckuil KOpeHb HaATypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp ¢ palMOHAIBHBIM IOKa3aTeleM M €€ CBONCTBA, CTENEHb C JAEWCTBUTEIbHBIM
IMOKa3aTeseM.

Jlorapudwm uncna. CoiictBa norapudma. JleciTuaHbIe U HATypaTbHBIC JIOTApU(PMBI.

CuHyc, KOCMHYC, TAHT€HC, KOTAaHT'€HC YHMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC U
ApPKTAaHI'€HC YHMCIIOBOTO apryMEHTA.

YpaBHeHUsS] M HEPABEHCTBA

ToxnectBa M TOXJECTBEHHbIE IMpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCWIIBHBIE ypaBHEHMS U YpaBHEHUA-CIIEACTBUsL. HepaBeHCTBO, pelieHne HepaBeHCTBA.

OcHOBHBIE METOIbl PEHICHUSI LENbIX U IPOOHO-pallMOHATbHBIX YPAaBHEHUN U HEPABEHCTB.
MHorounessl OT OJHOM NEpPEeMEHHOW. JleneHue MHOrodseHa Ha MHOTOWIEH € OCTaTKOM.
Teopema be3y. MHoroweHs! ¢ nensiMu ko3 dunuenramu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BIPAXKEHHH, COIEPKAITUX CTENIEHU U KOPHHU.

Wppaunonanbuble  ypaBHeHHs. (OCHOBHBIE METOABl  PELICHHUS  HMPPALMOHAIBHBIX
YpaBHEHUU.

[TokazarenbHble ypaBHeHUsA. OCHOBHBIE METO/IbI PELICHUS [T0KA3aTEIbHBIX YPABHEHUM.

[IpeoOpas3oBanue BhIpaKEHUH, COAEPIKALIUX JOTapu(MBI.

Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METOJBI pEIICHUS JOrapuMUYECKUX
YpaBHEHUU.

OcHoBHble TpHUroHoMeTpuueckue Qopmynsl. [IpeoOpa3oBaHne TPUTOHOMETPHUUECKHUX
BbIpakeHUil. Pernienne TpuroHoMeTpuyYeCcKux ypaBHEHUM.

Pemienne cucrem nMHEHHBIX ypaBHEHUM. MaTpuiia CUCTEMbl JMHEHHBIX YpaBHEHUM.
Onpenenurens MaTpulbl 2X2, €ro reOMETPUYECKHM CMBICI W CBOWCTBA, BBIYUCIEHHE €ro
3HAUYEHMs], IPUMEHEHUE ONPENCIIUTENS )i PEIICHNs CUCTEMbI JIMHEWHBIX ypaBHEeHM. Pelenue
MPUKIIAJHBIX 3a/1a4 C MOMOILBI CUCTEMBbI JIMHEMHBIX ypaBHEeHM. VccnenoBanue nocTpoeHHOU
MOJEIIH C TIOMOIIBIO MaTPHIL U ONIPEAETUTEIIEH.

[TocTpoeHne MaTeMaTH4YECKMX MOJENEH PEalbHOM CHUTyallud C MOMOIIBIO YPaBHEHHH U
HepaBeHCTB. [IprMeHeHHe ypaBHEHMII M HEPAaBEHCTB K PEIICHUI0 MaTeMaTUYeCKHX 3aJad u
3aJ]a4y U3 Pa3IMYHbIX 00JacTell HAyKH U peajbHOM KU3HU.

DyHKUUH U TPaPUKU

OyHKIMA, crnocoObl 3aaaHus (QyHKIMU. B3aumuHo oOpatHble QyHkiuu. Kommosunus
¢bynkuuit. I'paduk pyHkunu. DnemeHTapHbIe peodbpa3zoBaHus rpauKOB (PyHKIHMA.



OO6nactp ompeneneHuss ¥ MHOXKeCTBO 3HaueHu ¢yHkuuu. Hymn ¢yakmun. [Tpomexyrku
3HaKonocTostHCTBA. UETHbIe M HeuéTHhle QyHKIUH. [lepuogmueckue QyHKIuu. [IpomexyTku
MOHOTOHHOCTH (D)yHKIMH. MakCUMyMbl 1 MUHUMYMBI QyHKIMH. Hanbosnpiiee u HauMeHbIee
3Ha4YeHUs1 (PYHKIIUH HAa IPOMEKYTKE.

JluHelHasI, KBapaTUIHAS W APOOHO-TTMHEHHAST QYHKIIH. DIEMEHTAPHOE UCCIICIOBAHHUE H
MOCTPOCHUE UX TPaAPUKOB.

Crenennas QyHKIMSA C HAaTypaJbHBIM M IIEJBIM IMoKa3aTeneMm. E€ cBoiicTBa u rpaduk.
CaoiictBa 1 rpaduK KOpHA N-Oi CTemneHW Kak (PYHKIUHM OOpaTHOHM CTENEeHHW C HaTypalbHBIM
[I0Ka3aTeJIeM.

[Noxa3zaTtenpHast u norapupmMudeckas GyHKIHH, X CBOKWCTBa U rpaduku. Mcnonp3oBanne
rpadukoB PYHKUIUN 1JIs pelIeHUs] ypaBHEHHH.

Tpuronomerpuueckass OKpPYKHOCTb, OIPEICIIEHUE TPUTOHOMETPUUYECKUX (YHKIHM
YHCIIOBOTO apryMeHTa.

@OyHKIMOHAIbHBIE 3aBUCMOCTH B pealIbHbIX Mpolieccax U sABJIeHUsAX. ['paduku peanbHbIX
3aBUCHMOCTEH.

Hauyana maTemaTu4eckoro anajimnsa

IlocineqoBaTenbHOCTH, CIIOCOORI 3aJaHKs OCIIEA0BATEILHOCTEH. MeTo ] MaTeMaTHYEeCKOMH
UHAYKIUA. MOHOTOHHBIE M OTrpaHUWYEHHBbIE MOCIEA0BAaTeNbHOCTU. VcToprs BO3HHMKHOBEHUS
MaTeMaTHYeCKOro aHaIM3a KaK aHalln3a OECKOHEUYHO MalbIX.

Apudmernueckas W reoMeTpuueckas mporpeccud. beckoHeyHo — yObIBaromas
reoMerpuueckas nporpeccus. CyMMa OeCKOHEYHO YOBIBaroOIIed reOMeTpUUECKON MPOTrPEeCcCUU.
JIuHeWHBI1 M SKCHOHEHUHUAIbHBIM pocT. Yucino e. Dopmyna CIOKHBIX MPOLIEHTOB.
Hcnonp30BaHue Nporpeccuu JUisl pelIeHUs pealIbHbIX 3a7a4 IPUKIIAJHOTO XapaKTepa.

HemnpepsiBHbie (YyHKIMM W WX CBOMCTBA. TOYKM paspbiBa. ACHUMITOTHI TpaduKoB
¢byakuumii. CoiicTBa (QYHKIIMI HEMPEPHIBHBIX Ha OTpe3ke. METo MHTEPBAJIOB ISl PEIICHUS
HepaBeHCTB. [I[puMeHeHHe CBOMCTB HEMPEPHIBHBIX (DYHKIIMKA 711 PEIICHUS 3a/1a4.

[lepBas u Bropas npousBoHble pyHKIUU. Onpenesenre, reoMeTpUYecKuil u pu3nuecKui
CMBICTT IPOU3BOAHON. YpaBHEHHUE KacaTelbHOU K rpaduky QyHKIUU.

[IpousBonubie anemenTapHbix GyHKuui. [IlponzBoaHas cyMMbl, MPOU3BEICHHUS, YACTHOTO
Y KOMIO3UINH (PYHKIUH.

MHokecTBa M JIOTHKA

MHOK€eCcTBO, OIepaly HaJl MHOKECTBaAaMU M UX cBoMcTBa. Jluarpammbl Jiinepa—BenHa.
[IpuMeHeHne TEOpPEeTUKO-MHOKECTBEHHOTO arapaTta JJig ONMCAHUS PEeabHbIX MIPOLECCOB U
SIBIICHUU, TIPU PELICHUH 3a/1a4 U3 APYrUX yUeOHBIX MPEIMETOB.

Onpenenenve, TeopeMa,  CBOHCTBO  MaTeMaTHMYeCKOTO  OOBEKTa,  CIEACTBHE,
JI0Ka3aTeJIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJA MATEMATHYECKOT'O AHAJIA3A» (YTJIYBJEHHBIM YPOBEHD) HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

JIMUHOCTHBIE PE3YJIbTATHI

1) rpa’aaHcKOro BOCIMTAHMS:

COPMHUPOBAHHOCTh T'PAKIAHCKOW TO3UIMH  OOydJaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIE€HA POCCHUUCKOrO OOIIECTBA, MPEICTABICHUE O MAaTEMaTHYECKHUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBICHHUH, MPOIEAYp TPaKIAHCKOTO OOIIeCTBa
(BBIOOPHI, OMPOCHI W JPYroe), yMEHHWE B3aMMOJCHCTBOBATH C COIHAIBLHBIMH WHCTUTYTAMH B
COOTBETCTBUU C UX PYHKIIMSIMU U HA3HAYCHHUEM;

2) NaTpMOTHYECKOTO0 BOCIIUTAHMS:

c(OpMHUPOBAHHOCTh POCCUNCKOM Ipa’kJaHCKOW MACHTUYHOCTH, YBRXKEHUS K IPOLUIOMY U
HACTOSIIEMY POCCHUICKOW MAaTEMaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCHICKHX
MAaTE€MaTUKOB M POCCHUMCKOW MAaTeMaTUYECKON WIKOJIbI, HUCIOJb30BAHUE ATHUX AOCTHKEHUU B
JIPYTUX HayKax, TEXHOJOTHIX, chepax SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOTO  Hapojaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO TOBEJCHHS, CBI3aHHOTO C MPAKTUUYECKUM MPUMEHEHHUEM
JTOCTIDKCHHM HAyKW M JCSATEIBHOCThIO Y4E€HOTO, OCO3HAHWE JMYHOTO BKJIAJa B TOCTPOCHHUE
YCTOMYHMBOTO OYAYIIETO;

4) 3cTeTM4YeCKOr0 BOCIIUTAHMS:

JCTETUYECKOE  OTHOLIEHHE K  MHpPY, BKJIIOYas  OCTETUKY  MAaTeMaTH4YECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, pEIICHUH, pacCyXICHUH, BOCIPUUMYUBOCTH K
MAaTeMAaTHYECKUM acCIeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

c(OpMUPOBAHHOCTh YMEHUS IPUMEHITh MAaTEMAaTUYECKHE 3HAHUSI B HHTEPECAX 3J0POBOTO
u 0e3omacHOro oOpasa JKU3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (310pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHITHIA U OT/AbIXA, perylsipHas (u3nueckas aKkTUBHOCTb),
(buznyecKoe COBEPIICHCTBOBAHME MPU 3aHATUSIX CIOPTUBHO-03/I0POBUTEIBHOM J€ATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYJly, OCO3HAHHE LIEHHOCTH TPYIOJII00US, HHTEPEC K pa3luyHbIM chepam
npodecCHOHANBHOM NEesTeNbHOCTH, CBSI3aHHBIM C MATeMAaTUKOW M e€ MPHIOKEHUSIMH, YMEHUE
COBepIIaTh OCO3HaHHBIA BBIOOp Oyaymiel mnpodeccun W PeaTU30BBIBATH COOCTBEHHBIC
KU3HEHHBIC IUIAHBl, TOTOBHOCTb M CIIOCOOHOCTH K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO Ha MPOTSHKEHUU BCEU KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEUICHUH
MPAaKTUYECKHX 33]1a4 MaTEMaTUYECKOW HaIlPaBJIECHHOCTH;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

cOPMUPOBAHHOCTh DKOJIOTHYECKOW KyIbTYphl, TOHHUMaHHE BIUSHUS COLMAIBHO-
SKOHOMHUYECKHX TIPOLIECCOB HA COCTOSIHME MPUPOJHOW W COLMAIBHOM Cpelibl, OCO3HAHHE
rII00ambHOTO  XapakTepa  OKOJIOTMYECKUX  MpoOieM, OpUeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU JUTS pelIeHus 3a1ad B 00JacTU OKpYXKAroliel cpeipl, MIaHUPOBAaHUE
MOCTYIKOB U OLICHKU UX BO3MOKHBIX MOCIEACTBUM JUIsl OKPYKAIOLIEH CPeibl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:

chOpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAYKA M OOIIECTBEHHOW MPaKTUKH, MOHUMAaHUE MATeMaTHYECKOW HAyKd Kak cgepbl



YEJIOBEYECKOM ACATEIIBHOCTH, TANOB €€ Pa3BUTHs M 3HAYMMOCTH Ul Pa3BUTHUS LUBUIIU3ALINM,
OBJIAJICHUE S3BIKOM MATEMAaTUKU U MAaTEMAaTUYECKOM KYJIbTYPOU KaK CPEICTBOM IO3HAHUSA MHUPA,
TOTOBHOCTb OCYILIECTBIIATh IPOEKTHYIO U MCCIIEOBATEIbCKYIO ACATENbHOCTh HHIANBUAYAIBHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI
Ilo3HaBaTeIbHBIE YHHBEPCAJIbHbIE YUeOHbIE el CTBHUS

Ba3oBble jornyeckue neicTBus:

BBIABJIATE W XAPAKTCPU30BATH CYHICCTBCHHLIC IIPHU3HAKKW MAaTEMATHYCCKHUX O6’I)€KTOB,
MOHATUH, OTHOWICHUA MEXIy TMOHATHAMH, (QOPMYIUPOBATH ONPEACICHUS TOHSATHMH,
yYCTaHABIWBATh CYIIECTBEHHBIM MPHU3HAK KiIacCU(PHUKAIMKA, OCHOBAaHUS i O0OOOIIEeHUS U
CpaBHCHHUSI, KpUTEPHUH TTPOBOJAMMOTO aHAIIN3A,

BOCIIPUHUMATh, (POPMYIHpPOBaTh U MPEOOpa3OBHIBATh CYKICHHS: YTBEpIUTENbHBIE U
OTPULATCIIBHBIC, CIMHUYHBIC, YACTHBIC U O6HII/IG, YCJIOBHBIC,

BBIABJIATE MAaTCMATHUYCCKUC 3aKOHOMCPHOCTHU, B3aMMOCBSA3W W IPOTUBOPCUUA B (baKTax,
JaHHBbIX, Ha6J'IIOJIeHI/I$IX n YTBCPKIACHUAX, npeajiaraTtb KpUTCPUU JJISA BBISIBJICHUA
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

ACIaTb BBIBOJbI C HCIIOJB30BAHWEM 3daKOHOB JIOTUKH, ACAYKTHBHBIX W HWHIAYKTHUBHBIX
YMO3aKJIIOYeHHUH, YMO3aKIIOUeHUH 10 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENILHO JI0Ka3aTeIbCTBA MAaTEMaTHUECKUX YTBEPKAECHUN (IpsiMble U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAllUI0, MPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/ICHUS U BBIBO/JIBI;

BBIOMpaTh Croco0 pemieHus y4eOHOW 3amaud (CpaBHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboyiee MOAXOMAUIUMH C Y4ETOM CaMOCTOSTENIBHO BBIJICTICHHBIX
KpUTEPHUEB).

Ba3oBble ncciaenoBarebCcKHe NeliCTBHA:

HCI0JIb30BaTh BOMPOCHI KaK UCCIIEeI0BATENIbCKUM MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOIPOCHL, (PUKCUpYIOIIKE MPOTUBOpEUYne, MNpobiIeMy, ycTaHABIMBAaTh HCKOMOE U JITAaHHOE,
(dbopMHUpOBaTh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHUE;

MPOBOJUTH  CAMOCTOSITENIbHO  CIJITAHUPOBAHHBIA  JKCIIEPUMEHT, HCCIEIOBaHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEM MaTeMaTH4eCKOro OOBEeKTa, SIBIICHHUS, IMPOLIECCa, BBISIBICHUIO
3aBUCHUMOCTEH MeXy 00beKTaMu, SIBJICHUSIMH, TPOLIECCaMMU;

CaMOCTOSITENILHO (OPMYIUPOBATH 000OIIEHHUS M BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS], UCCIEeI0OBAHUS, OIIECHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U
0000I11IeHMI;

MIPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE MpOIlecca, a TAKKe BBIABUTATh MPEINOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIIAATH IeUIIUTHI UHPOPMAIUH, JTAaHHBIX, HEOOXOAUMBIX JJIsi OTBETA Ha BOMPOC U AJIs
pelIeHus 3a/1a4H;

BBHIOMpaTh HMH(POpPMAIMIO W3 HCTOYHHKOB PAa3MYHBIX THUIIOB, aHAJIM3UPOBATh,
CUCTeMAaTU3UpPOBAaTh W HMHTEPHPETUPOBATH HMHOOPMALMIO pA3TUYHBIX BUAOB H  GopMm
MIpe/ICTaBJICHHUS;

CTPYKTYypUpOBaTh  WH(pOpMAIMIO, TMPEACTaBIsAT, €€ B  pa3nuuHbiXx  Qopmax,
WJUTIOCTPUPOBATH TpadUIeCKH;



OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOSITEIBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuUKaTHBHBIE YHHUBepcaJbHbIe YUeOHbIe AeiicTBUSA

Oo0menmne:

BOCIIpUHUMATb U q)OpMy.HHpOBaTI) CY)XACHHUA B COOTBCTCTBUU C YCIOBUAMH U LECIIIMU
O6HI€HI/I$I, SICHO, TOYHO, I'PAaMOTHO BbIpaXXaTb CBOIO TOYKY 3pCHHA B YCTHBIX M HNHWCBMCHHBLIX
TCKCTAaX, HAaBaTb IOACHCHHUA IO XOAYy PCIICHHUA 3aJadd, KOMMCHTHUPOBATH HOJ'Iy‘-ICHHI:IfI
pe3yJbTar;

B X0Ji¢ OOCYXJEHHUS 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYKIAaeMOW TEMBI, MPOOJIEMBI,
pCHIaCMOﬁ 3aaa4u, BBICKA3bIBAThb HACH, HALCJICHHBIC HA IMOUCK PCIICHHA, COIOCTABJIATH CBOU
CYXJEHHUS C CY)KICHHSIMHU JPYTUX YYaCTHUKOB Jauajora, oOHapyXMBaTh pa3jMuue U CXOJICTBO
TIO3UIIHIA, B KOPPEKTHOU hopMe GOpMyTHUPOBATH Pa3HOTIIACHS, CBOM BO3PAKEHHS,

NpCACTABIATE PE3YJIbTAaThl PCIICHUA 3aJadd, SKCIICPUMCHTA, HCCICAOBAHUA, ITPOCKTA,
CaMOCTOSITENIbHO  BbIOMpaTh (opmaT BBICTYIUIEHHS C Y4€TOM 3aJad [pPE3eHTaluu U
0COOEHHOCTEHN ayAUTOPUH.

PeryasiTuBHbIEe YyHUBeEpCcaibHbIEe YUeOHbIE 1eHCTBHS

Camoopranuszanms:

COCTaBIIATh IUIAH, AJITOPUTM pELIEHHUS 3aJayd, BBIOMpATh CIOCOO peleHHs C Y4ETOM
MMEIOIINXCA PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BAapUaHTHI PEIICHUH ¢ y4ETOM HOBOUM MH(POPMAIIHH.

CaMOKOHTPOJ1b, SMOLMOHAIbHBIN HHTEJJICKT:

BIIQJIETh HAaBbIKAMU MO3HABATEIbHON pedIeKCUuu KaKk OCO3HAHUS COBEPIIAEMbIX JEHCTBUN
U  MBICIUTENbHBIX TPOLECCOB, HX pe3ylIbTaTOB, BIAJAETh CHOCOOAMHU CaMOIPOBEPKH,
CaMOKOHTPOJISl IpOIiecca U pe3ysbTaTa PeleHusl MaTeMaTUYecKoil 3a1a4i;

MPEeIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IPH pPEUICHUH 33Ja4d, BHOCHUTH
KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWJACHHBIX OHIMOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yjlbTaTa WEIHM U YCJIOBHUSIM, OOBICHATH HPUYMHBI
JOCTHKEHHSI WJIM HEAOCTID)KEHUSI PE3yJIbTaTOB JEATEIbHOCTH, HAXOJUTh OIIMOKY, JaBaTh
OIICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1€ATEJBHOCTD:

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON U MHIUBUAYAIbHONW pabOThl IpU
pelieHnd y4eOHBIX 3a/ay, NPUHUMATh IIellb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHMU3aIMI0 COBMECTHOW paboThl, pacmpelensTh BUIbl paboT, JOroBapuBaThCS, 00CYKIAaTh
MIPOLIECC U Pe3yNbTaT paboThl, 0000IIaTh MHEHUS! HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B I'PYNNOBBIX GopMax paboThl (0OCyXJeHus, 0OMEH MHEHUMN, «MO3TOBBIE
IITYPMBI» M WHBIE), BBIIOJIHATH CBOIO YacTh pabOThl U KOOPAWHUPOBATH CBOM JEUCTBUS C
IPYTMMU 4YJI€HaMH KOMaHbl, OLIEHWBAaTh KayecTBO CBOEro BKIJaJa B OOMIMI TPOIYKT IO
KpUTEpUIM, cHOpPMYIHPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.



HNPEIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenus B 10 kuacce oOyyaromuiicsi MOJyYUT CIEAYIOUIME MpPEAMETHBIC
pe3yabTaThl O OTAEIBHBIM TeMaM palboueil mporpaMMbl y4eOHOro Kypca «AureOpa v Haudana
MaTeMaTHYECKOrO aHAIU3a»:

Yuciia ¥ BbIYMCTICHHA:

cBOOOJTHO OTIEPHPOBATH MOHATHAMU: PAIIHOHAIBHOE YHCII0, OECKOHEYHAs TIEPHOIMYECKAst
IpoOb, TPOIEHTHI, MPPANHOHAIBHOE YHUCIO, MHOXKECTBA PAIMOHAIBHBIX M JCHCTBHTEIHHBIX
qucesl, MOJIyJlb IEHCTBUTEIBHOIO YUCIIA;

MPUMEHSTH IPOOH U MPOLEHTHI [T PEIICHUS MPUKIAIHBIX 33]a4 U3 Pa3InYHBIX OTpaciieit
3HaHUH U PEATTLHOM KU3HU;

MPUMEHATh NPUONMKEHHBIE BBIUMCIICHUS, MPaBUJIa OKPYIJICHMS, NPUKUAKY U OLEHKY
pe3yJibTaTa BBIYUCICHHUI;

CBOOOJHO ONEPUPOBATH MOHATHUEM: CTENEHb C IIEJIbIM IIOKa3aTelieM, HCIO0JIb30BaTh
NOAXOAUIYI0 (OpMY 3alUCH JIEHCTBUTENBHBIX YMCEN JUISl PEHICHMs] MPAKTHYECKUX 3a4ad U
MIpE/ICTaBICHUS TaHHBIX;

CBOOOHO OTEpUPOBAThH MOHATHEM: apU(PMETUUECKUN KOPEHb HATYpaJbHOM CTENEHN;

CBOOOJHO ONEpPUPOBAThH MOHATHEM: CTENEHb C PAllMOHANBHBIM MOKa3aTeNeM;

CBOOOJHO ONEpUPOBATh MOHATHSAMU: JOrapudM dYHcla, AECATUYHBIE U HaTypaJlbHbIE
Jorapu(Mmsl;

CBOOOJHO ONEpUPOBATH MOHITHSIMH: CHHYC, KOCHHYC, TaHI'€HC, KOTAHI'€HC YHCJIOBOIO
apryMeHTa;

OTIEpUPOBATH NOHATHAMHU: aPKCUHYC, ADKKOCHHYC M ApPKTaHI'€HC YUCJIOBOTO APryMEHTA.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJTHO ~ ONEepUpoBaTb  MOHATHAMM:  TOXKIECTBO,  YPAaBHEHUE,  HEPAaBEHCTBO,
PaBHOCHWJIBHBIC YPABHEHUS U YPABHCHMS-CIICCTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

IPUMEHATh PaA3IMYHble METOJbl PELICHHs] PalUMOHAJIBHBIX M JPOOHO-pALMOHAIBHBIX
YPaBHEHHH, IPUMEHATHh METOJl UHTEPBAJIOB JUIsl PEILICHUs] HEPABECHCTB;

CcBOOOJIHO ONEpUPOBATh MOHATHSAMM: MHOTOYJIEH OT OJHOW NEPEeMEHHON, MHOIOWIEH C
LEeJBIMM  KO3(QQULIMEHTaMH, KOPHU MHOTOYJIEHA, IPUMEHSTh JeJIeHHe MHOrowIeHa Ha
MHOTOYIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera s penienus 3anay;

CBOOOJITHO OIEpUpOBaTh MOHATUAMHU: CUCTEMa JIMHEHHBIX YpaBHEHHMM, Marpuua,
ONpEACIUTENb MaTpulbl 2 X 2 W €ro IeOMETPUYECKHH CMBICI, MCIIONIb30BaTh CBOMCTBa
ONpeAenuTeNs 2 X 2 Juid BBIYUCIICHUS €r0 3HA4Y€HUs, IPUMEHATh ONPECIUTENN JUIsl PEILEHUS
CUCTEMbI JIMHEMHBIX YPAaBHEHHUH, MOJEIMPOBATh PEAIBHBIE CUTYallUM C IIOMOILBIO CHCTEMBI
JUHENHBIX YPAaBHEHMM, MHCCIENOBAaTh IIOCTPOEHHBIE MOJEIM C IOMOLIBI0 MAaTpUll U
ONPENEIIUTENEH, UHTEPIIPETUPOBATh MIOJIyYEHHBIN pPe3yNbTar;

UCIOJIb30BaTh CBOWCTBA JICHCTBUI C KOPHSIMU AJIs TpeoOpa30BaHMsl BEIPAKEHUI;

BBIMIOJIHATE ~ NPeoOpa3oBaHMsl  YHUCIOBBIX  BBIPDAKEHHH, COJAEpXKAIIMX CTENEHH C
palOHaIbHBIM [TOKA3aTENEM;

UCIOJb30BaTh  CBOMcTBa  jorapupmoB st mpeoOpa3oBaHHs — JOrapuPMUUIECKUX
BBIPAKEHUH;

CBOOOJTHO  OMNEepUpoBaTh  MOHATUAMHU:  HMppalMOHANbHbIE,  IOKa3aTelbHblE U
norapu(MUUECKUE ypaBHEHUS, HAXOIUTh UX PELICHUs C MOMOIIBIO PAaBHOCHIIBHBIX IEPEX0/I0B
WM OCYIIECTBIISAS IPOBEPKY KOPHEN;



IPUMEHSATH  OCHOBHBIE  TpUTOHOMeTpuuyeckne (GopmMynbl ansd  1peoOpa3oBaHUs
TPUTOHOMETPUYECKHUX BBIPAKEHHIA;

cBOOOJTHO OIEpPHPOBATH MOHATHEM: TPHUTOHOMETPHUYECKOE YypPaBHEHUE, IPHUMEHSTh
HE00X0AMMBbIE (POPMYIIBI IS PELICHHSI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKHX YpaBHEHUIA,

MOJICIUPOBATh pEATbHBIC CHUTYallMM Ha S3bIKE aireOpbl, COCTABJIATH BBIPAKCHUS,
YpaBHEHHsI, HEPAaBEHCTBA [0 YCJIOBUIO 33Ja4M, WCCIEAOBaTh MOCTPOCHHBIE MOJEIN C
WCIIOJIb30BAHMEM allliapara ajareOpsl.

DyHKIUHN U TPaQUKH:

CcBOOOJTHO OTIEPUPOBATH MOHATUSAMHU: (YHKIUS, CIIOCOOBI 3aMaHus (PYHKIHMH, B3aHMMHO
oOparHbple (QYHKIMH, KOMIO3UIMS (YyHKUWH, rpaduK (QYHKIUH, BBIIOJHATH 3JIEMEHTapHBIE
npeoOpa3oBaHusl rpa@UKOB PYHKIUI;

CBOOOJTHO OTEPUPOBATh MOHATUSMHU: OOJIACTH OMPENCNCHHS M MHOXKECTBO 3HAYCHUH
GbyHKIMY, HYTH QYHKIIUH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA,;

CBOOOJTHO OTIEPHPOBATH TOHATHAMU: YETHBIE W HEUETHBIE (DYHKIHMU, TEPUOIHUECKHUE
(GYHKIUH, TPOMEXKYTKH MOHOTOHHOCTH (YHKIIMH, MAKCUMyMbl M MHHAMYMBI (YHKIWH,
HanOoJIbIIIee U HaUMEHbIIIee 3HaYeHNEe (YHKIINU Ha TPOMEKYTKE;

CBOOOJTHO OTEPHPOBATH TOHATHSIMHU: CTENEHHAas (YHKIUS C HATYpadbHBIM M IENBIM
mokaszaTenieM, rpaduk creneHHON (YHKIMU C HATYpaIbHBIM M IENBIM TOKa3aTeleM, Trpaduk
KOPHS N-0¥ CTeTeH! KaK (QYHKIIMH 0OpaTHOM CTENEeHU C HaTypaJbHBIM TIOKa3aTeleM;

OTIEPHPOBATh TOHATHAMU: JIMHEWHAs, KBaJpaTUYHAs M JPOOHO-IWHEHHAs (YHKIWH,
BBITIOJTHATE DJIEMEHTAPHOE UCCIIEI0BAHIE U TIOCTPOCHUE UX IPapUKOB;

cBOOOJIHO ONEpHPOBATh MOHATUAMM: MOKa3zaTellbHas U Jorapudmuueckas (QyHKLIUHU, MX
CBOMCTBA U I'pauKu, UCIOJIb30BaTh UX I'paMKH JUI PELICHUs ypPaBHEHUH;

CBOOOJIHO ONEpUPOBaTh MOHATHSAMU: TPUTOHOMETPHUUECKAs] OKPYXHOCTb, OIpPENEIICHUE
TPUTOHOMETPUUYECKUX (PYHKIIUI YHUCIOBOTO apryMEHTa;

UCIOJb30BaTh Ipauku (QYHKIUM AT HUCCIENOBAaHUS IMPOLECCOB U 3aBUCUMOCTEH IpH
pellIeHNH 3ajad U3 JPYruX y4eOHbIX NPEAMETOB M peajlbHOW >KM3HM, BbIpakaTh (OpMyliaMu
3aBHCHUMOCTHU MEXy BEJIMUNHAMY;

Hayana MaTeMaTH4ecKoOro aHaan3a:

cBOOOJIHO OIEpPUPOBATh MOHATHUAMHU: apuUPMeTHdYecKas M IeoMeTpuYecKas IMpOrpeccus,
0eCKOHEUHO YOBbIBaIOLIasi FEOMETPHUUECKasl IPOrPECCHs, JIMHEHHBIN U SKCIIOHEHIMAIBHBIN POCT,
(bopMyIna CI0XKHBIX IPOLIEHTOB, UMETh IIPEJCTABICHNUE O KOHCTAHTE;

UCIOJIb30BaTh IPOrPECCUH JUI PELICHUs PeabHbIX 3a/1a4 IPUKIIAIHOTO XapaKTepa;

cBOOOJTHO  ONEpUpOBaTh MOHATUSAMH:  IOCJIEIOBATENBHOCTb,  CHOCOOBI  3aJaHUs
II0CJIeI0BATEIbHOCTEH, MOHOTOHHBIE 1 OIpaHUUYEHHBIE ITOCIIEA0BATEIILHOCTH, TOHUMATh OCHOBBI
3apOX/IEHUS] MAaTEMaTUYECKOTI0 aHaJIM3a KaK aHannu3a 0ECKOHEYHO MaJlbIX;

cBOOOJIHO ONEpPUPOBATh MOHATUSAMM: HENpPEpbIBHbIC (YHKLMHU, TOUYKH pa3pbiBa rpadpuka
(GYHKIMH, aCUMIITOTHI rpaduka GyHKINH;

cBOOOJIHO OINEpHpOBaTh MOHATHEM: (PYHKLHMS, HEMpepbIBHAsE Ha OTpE3Ke, MPUMEHSTh
CBOICTBA HETIPEPBIBHBIX (DYHKIMH U1 peLIeHns 3a1a4;

CBOOOJTHO ONepUpoBaTh IMOHATHUAMHU: IiepBas U BTOpas MPOU3BOJHbIE (YHKIUH,
KacaTeJbHast K rpaduky QyHKIUY;

BBIUUCIIATh MPOU3BOJHBIE CYMMBI, IPOU3BENEHHs, YacTHOTO M KOMIIO3UIMM JBYX
(byHKUUH, 3HATh TPOU3BOJIHBIE YIIEMEHTAPHBIX (PYHKIIUH;

UCIOJIb30BaTh T€OMETPUUYECKUI U (PU3UUECKUI CMBICT MPOU3BOJHOM ISl peleHHs 3a1au.

MHoKecTBAa M JIOTHKA:



cBOOOJTHO OTIEPHPOBATH MOHATHIMHU: MHOXKECTBO, OTIEpAIIMU HaJl MHOKECTBAMH;

HCIIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Ul ONMCAHUS PEAIbHBIX IIPOLECCOB
U SIBJICHUH, IPU PELICHUH 33134 U3 JPYTruX y4eOHBIX MPEIMETOB;

CBOOOZHO ONIEpPHPOBATh IMOHATUSIMU: OIPEICICHUE, TEOpEMa, YpaBHEHHE-CIICICTBHUE,
CBOMCTBO MAaTeMaTH4YeCKOro OObBEKTa, JI0Ka3aTelbCTBO, PABHOCUJIBHBIE YpaBHEHUS W
HEPABCHCTBA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
MHOK€ECTBO AEHCTBUTEIBHBIX YHACEIL.
1 MHorounensl. PannoHanbHble YpaBHEHHS U 24 1 0
HepaBeHcTBa. CHCTEMBI IMHEHMHBIX
yYpaBHEHUU
9 Oynkuuu u rpadpuku. CreneHHas GyHKINS C 12 1 0
L[eIBIM TIOKa3aTesIeM
3 ApubmMeTnuecknii KOpeHb N-0if CTETIECHHU. 15 1 0
HppanunonanbHble ypaBHEHUS
I1 T
4 okazarenbHas QyHkius. [lokazarenbHbie 10 1 0
YpaBHEHUS
J .
5 orapudmudeckas GyHKIUS 18 1 0
Jlorapudmuueckue ypaBHEHUS
T e €CKHe e
5 PUTOHOMETPUYECKUE BBIPAXKEHUS U 99 1 0
ypaBHEHUS
[TocnenoBaTenbHOCTH U IPOTPECCHH 10 1
HenpepriBubie ¢pyukiuu. [IpousBoanas 20 0
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 5 1 0
3HAaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 9 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero H3yUYeHus odpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
1 MHo0kecTBO, Oniepaliy HaJl MHOKECTBAMU 1 0 0
M UX CBOMCTBA 01.09.2025
2 O -B 1 0 0
Juarpammsl Dittepa-Benna 02.09.2025
[IpuMeHeHHe TeOPETUKO-MHOKECTBEHHOTO
3 1 0 0
anmapara JJIsl peleHus 3a1a4 02.09.2025
Pammonansubie ynciaa. OOBIKHOBEHHBIE U
4 o 1 0 0
JECATUYHBIC IPOOU, TTPOIICHTHI, 05.09.2025
OCCKOHEYHBIC MEPUOANIECKUE APOOH
Panmonansubie ynciaa. OOBIKHOBEHHBIE U
5 JECATUYHBIC IPOOU, TTPOIICHTHI, 1 0 0 08.09.2025
OCCKOHEYHBIC MTEPUONUECKHIE TPOOH
[Ipumenenue npoOeii U MPOLIEHTOB IS
6 1 0 0
pelieHus MPUKIaIHBIX 3a7a4 09.09.2025
[Ipumenenue npoOeii ¥ IPOLIEHTOB IS
7 1 0 0
penieHus MPUKIAAHBIX 3a71a4 09.09.2025
JlelicTBuTenbHBIC Yncia. PanimoHanpHbIe U
8 1 0 0
MppalOHAJIbHBIE YUCIIa 12.09.2025
9 Apudmernueckue omneparuu ¢ 1 0 0
e CTBUTEILHBEIMHI YHCIIAMHU 15.09.2025
10 Moaynb AeMCTBUTEIBLHOTO YHCIIA U €r0 1 0 0




CBOICTBa

16.09.2025

11

[TpuGnmxEHHbIE BEIYMCIICHUS, TPaBHIIa
OKpPYIVICHMS, IPUKUJKA U OLICHKA
pe3yJbTaTa BEIYMCICHUM

16.09.2025

12

OCHOBHBIE MCTOABI PCIICHUSA LCJIbIX U
JPOOHO-PANMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

19.09.2025

13

OCHOBHEBIE MCTOABI PCIICHUS TCJIbIX U
JTpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPABEHCTB

22.09.2025

14

OCHOBHEBIE MCTOABI PECIICHUSA TCIIbIX U
IpOOHO-palIMOHATIFHBIX YPABHEHUH U
HEPABEHCTB

23.09.2025

15

MHOro4ieHsl OT OJHON NEPEMEHHOM.
JleneHne MHOTOYJIEHA HA MHOTOYJICH C
octatkom. Teopema bezy

23.09.2025

16

MHoTrOouJIeHBI ¢ IETBIMA K0P PUITISHTAMH.
Teopema Buera

26.09.2025

17

Pemenue cucteM JTMHEMHBIX YpaBHEHUI

29.09.2025

18

Pemenne cucreM JIMHEHMHBIX ypaBHeHI/Iﬁ

30.09.2025

19

Martpuiia CUCTeMbl TUHEHHBIX YPaBHEHHI.
Onpenenurens MaTpuLbl 2X2, €ro
F€OMETPUUECKHI CMBICI U CBOMCTBA;
BBIYMCJIEHUE €r0 3HaYEHUs

30.09.2025

20

Omnpenenurens MaTpuLpl 2X2, ero
TE€OMETPUYECKUN CMBICIT U CBOMCTBA;

03.10.2025




BBIYHCIICHHUEC €I'0 3HAYCHHUA

21

[IpuMeHeHue onpenennuTens Uil peeHus
CUCTEMBI JINHEWHBIX YPABHEHUI

06.10.2025

22

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHU

07.10.2025

23

Pemrenne npukiiagHeIX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

07.10.2025

24

KonTponsnas pabora: "Pannonanbnele
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX ypaBHEHUN"

10.10.2025

25

OyHKIHMSA, CTTOCOOBI 3aaHus (DYHKIIUH.
B3aumHo o6paTHbIEe QYHKIHH.
Komno3unus ¢pyHkumii

13.10.2025

26

I'padux dyakumun. DnemeHTapHbBIC
npeobpazoBaHus rpaduKoB GyHKITUN

14.10.2025

27

OO0nacTh onpeneneHuss © MHOXKECTBO
3HaueHni ¢yHkuu. Hynmu Gysakmmm.
[TpoMexyTKH 3HAK MOCTOSTHCTBA

14.10.2025

28

UETHbie 1 HEUETHBIC (PYHKITHH.
[Tepuoanueckue dpynkiuu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIUU

17.10.2025

29

MaxkcuMyMbl 1 MUHUMYMBI (DYHKLIHH.
HauOoubliee u HauMeHblIee 3HAUYCHHUE
(GYHKLIUU Ha IPOMEXKYTKE

20.10.2025

30

JIuHeitHas, KBapaTHUHAs U JPOOHO-
JTUHeWHas QYHKIUH

21.10.2025

31

DreMeHTapHOe UCCIeIOBaHUE U
MOCTPOEHHE I'PaUKOB ITUX PYHKIHHA

21.10.2025




DNeMeHTapHOE UCCIIEIOBAaHUE U

32
MOCTPOEHHE I'PaUKOB STHX PYHKIHI 24.10.2025
33 CreneHb ¢ 1eTbIM MIOKa3aTesneM. bunom
HproTona 27.10.2025
34 CreneHb ¢ 1eTbIM MOKa3aTeneM. bunom
HproTona 28.10.2025
CrenenHas GyHKIHS ¢ HATYPAIBHBIM U
35 LeabpIM NnokazareneM. E€ cBoiicTBa 1 31102025
rpaduk
36 Kontponsnas pabora: "Crenennas
¢byukuus. E€ cBoiictBa u rpaduk” 10.11.2025
37 Apudmernueckuil KOpeHb HaTypaIbHOU
CTENIEHU U €r0 CBOMCTBA 11.11.2025
38 ApubMeTnuecKnii KOpeHb HATypaTbHOM
CTETEeHU U €ro CBOMCTBA 11.11.2025
[IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
39
COJIEpXKaIUX CTETICHU U KOPHHU 14.11.2025
[IpeoOpa3oBaHus YUCIOBBIX BBIPAKECHHIH,
40
COJIEpXKaIUX CTETICHU U KOPHHU 17.11.2025
[IpeoOpa3oBaHMs YUCIOBBIX BBIPAKECHHIH,
41
COJIepKaIuX CTEIICHU U KOPHHU 18.11.2025
Wppanmonansueie ypaBHeHus. OCHOBHbBIE
42
METO/IbI p?I_HGHI/I}I UPpalMOHATIBHBIX 18.11.2025
ypaBHEHUM
Uppanmonansueie ypaBHeHus. OCHOBHbBIE
43
METO/IbI p?I_HeHI/I}I HppallMOHATBEHBIX 91.11.2025
ypaBHEHUH
44 Wppanmonansuele ypaBHeHUs. OCHOBHbBIE




MCTOJbI PCIICHUA UPPALUMOHATIBHBIX
YpaBHEHUU

24.11.2025

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN

45 HppalMOHAJIbHBIX YPAaBHEHUM 25.11.2025
46 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT
HppalMOHAIIbHBIX YPAaBHEHUM 25.11.2025
47 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
HppalMOHAIIbHBIX YPaBHEHUM 28.11.2025
48 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
HppalMOHANIbHBIX YPaBHEHHM 01.12.2025
CpoiicTBa u rpaduK KOpHs N-Oi CTeNeHH
49 KaK (yHKIIMM 0OpaTHOW CTENEHH ¢ 02.12.2025
HaTYpaJIbHBIM ITOKa3aTeIIeM
CaoiicTBa u rpaduK KOpHs N-0#1 CTETICHN
50 KakK (YHKIIMH OOpaTHOU CTETICHH C 02.12.2025
HaTypaJbHbBIM I10Ka3aTelleM
KonTtponbHas padota: "CsoiicTBa u rpadux
51 KOpHS n-OI/I”CTel'IeHI/I. HppanmonaibHbie 05.12.2025
YpaBHEHHUS
59 CreneHp ¢ pallMOHAJIbHBIM IIOKa3aTeIeM U
e€ cBolicTBa 08.12.2025
53 CreneHb ¢ palMOHAIBHBIM MOKa3aTeIeM U
e€ cBolicTBa 09.12.2025
54 CreneHb ¢ palMOHAIBHBIM MIOKa3aTeIeM U
e€ CBOMCTBa 09.12.2025
55 IToxa3zaTtenbHast GpyHKIHMA, €€ cBOICTBA U
rpaduk 12.12.2025
56 Hcnonb3oBanue rpaduka GyHKIUN 715




peuieHus ypaBHEHU I

15.12.2025

Hcnons3oBanue rpaduka GyHKIUN A5

57
pelieHus: ypaBHECHU I 16.12.2025
[Tokazarenbublie ypaBHeHUs. OCHOBHbBIE
58 METOIbI prIeHI/IFI MOKa3aTeIbHBIX 16.12.2025
ypaBHEHUH
[Toka3zarenbubie ypaBHeHUs. OCHOBHbBIE
59 METOIBI p?HIeHI/ISI MOKa3aTeIbHBIX 19 12,2025
ypaBHEHHHA
[Toxa3atenpHbIe ypaBHEeHUS. OCHOBHEIE
60 METOTBI p?HIeHI/ISI MOKa3aTeIbHBIX 99 12 2025
YpaBHEHHHA
61 Kontponbnas pabora: "[lokazarenpHas
¢bynaknus. [TokazarensHbie ypaBHEHUS" 23.12.2025
62 J . Cpoii
orapudm uncna. CoiicTBa Jorapupma 93.12.2025
63 JI . CBoif
orapudm uucna. CoiicTa jorapupma 96.12.2025
64 JI . CBoif
orapudm uucna. CoiicTa jorapupma 99.12.2025
65
JlecsiTuuHbIe U HATYpAIbHBIEC JTOTAPU(PMBI 30.12.2025
66
JlecsiTuuHbIe U HATYpaJIbHBIEC JTOTAPUPMBI 30.12.2025
67 IIpeobpa3oBaHue BbIpaKEHUIH,
coJiepKaluX JOTapu (MBI 12.01.2026
68 IIpeoOpa3oBaHue BBIpaKEHUIH,
coJiepKaluX JOTapu (Ml 13.01.2026




[IpeoOpa3oBanme BEIpa)KEHUH,

69 coJiepKanux jgorapudmet 13.01.2026
70 Jlorapudmuueckast QyHKIH, €€ CBOWCTBA

U TpaduK 16.01.2026
71 Jlorapudmuueckas QyHKIH, €€ CBOWCTBA

U TpaduK 19.01.2026
79 Hcnonb3zoBanue rpaijKa byHKIUAU IS

pelieHus ypaBHECHU I 20.01.2026
73 Hcnonb3zoBanue rpa:bHKa byHKIUAN IS

perieHus: ypaBHEHHI 20.01.2026

Jlorapudmuuaeckue ypaBHeHus. OCHOBHBIE
74 METO /bl p?HIeHI/ISI JorapupMuuecKux 93.01.2026

YpaBHEHHHA

Jlorapudmuueckue ypaBHeHus. OCHOBHBIC
75 1;4;::1?:; E;mem/m JoTapu(HhMHUIECKIX 96.01.2026

Jlorapudmuueckue ypaBHeHus. OCHOBHBIC
76 METO/IbI p?I_HGHI/I}I JoTapu(PMHUIECKHIX 97 01.2026

ypaBHEHUI
77 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUU

Jorapu(pMUUECKUX ypaBHEHHIA 27.01.2026
78 PaBHOCHIIBHBIE TIEPEXO/Ibl B PELICHUU

Jnorapu(pMUYECKUX ypaBHEHHIA 30.01.2026
79 KontponbHas padota: "Jlorapudmudeckas

¢ynkuus. Jlorapudpmuueckne ypaBHeHUs" 02.02.2026
80 CuHyc, KOCHHYC, TAHT'€HC ¥ KOTAHT'€HC

YHCIIOBOTO apryMeHTa 03.02.2026
81 CuHyc, KOCHHYC, TAHT'€HC ¥ KOTAHT'€HC




YUCJIOBOI'O apryMeHTa

03.02.2026

ApKCUHYC, apDKKOCUHYC U apKTaHI'€HC

82

YHUCJIOBOTO apryMeHTa 06.02.2026
83 ApKCUHYC, apKKOCHHYC ¥ apKTaHTCHC

YHUCJIOBOTO apryMeHTa 09.02.2026

TpuronomeTpuyeckas OKpYy>KHOCTb,
84 OHpCI[eJ'[UeHI/IC TPUTOHOMETPHUECKUX 10.02.2026

(yHKIHMI YHMCIOBOrO apryMeHTa

TpuronomeTpuyeckas OKpYy>KHOCTb,
85 onpenenveHHe TPUTOHOMETPHUECKUX 10.02.2026

(yHKIIHMI 4UCIOBOTrO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYIIBI 13.02.2026
87 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJITBI 16.02.2026
88 O

CHOBHBIEC TPUTOHOMETPUYECKHE (POPMYIIBI 17.02.2026

89 OcHOBHBIE TPUTOHOMETPUYECKUE HOPMYIIBI 17.02.2026
90 [IpeoOpazoBaHrEe TPUTOHOMETPHUIECKUX

BBIpOKCHUI 20.02.2026
o1 [IpeoOpa3oBaHuEe TPUTOHOMETPHUIECKUX

BBIpOKCHUI 24.02.2026
92 [IpeoOpa3oBaHuEe TPUTOHOMETPHUIECKUX

BBIPAKEHUIN 24.02.2026
93 [IpeoOpazoBaHme TPUTOHOMETPUUECKUX

BBIpaKEHUI 27.02.2026
94 Pemenne TpuroHOMeTpHUYECKUX YpaBHEHHIA




02.03.2026

P .
95 eIIeHNe TPUTOHOMETPUYECKUX YpaBHEHHH 03.03.2026
P .
96 eIIeHNe TPUTOHOMETPUYECKUX YpaBHEHHH 03.03.2026
7 P 7
9 eIIeHNe TPUTOHOMETPUYECKUX YpaBHEHHH 06.03.2026
P .
98 eIIeHNe TPUTOHOMETPUYECKUX YpaBHEHHH 10.03.2026
p .
99 eIIeHNe TPUTOHOMETPHYECKUX YpaBHEHHH 10.03.2026
100 Perienne TpUroHOMETPHUYECKUX YpaBHEHHUN
13.03.2026
KonTtponbHas padoTa:
101 Tpuronomerpuueckune BblpameHI'/'m u 16.03.2026
TPUTOHOMETPHUYECKHE YPaBHCHHS
[TocnenoBaTeabHOCTH, CIIOCOOBI 331aHUS
102 HOCJ‘IG,Z[OBaTCJ'ILIiOCTCI/I. Mertox 17.03.2026
MaTeMaTUYEeCKON UHIYKIUH
MOHOTOHHBIE ¥ OTPAHUYCHHBIC
103 rmocjenaoBarebHOCTH. McTopus ananu3a 17.03.2026
0ECKOHEYHO MaJIbIX
104 ApudmMernueckast Iporpeccus 90.03.2026
105 I'eomerpuueckas nmporpeccust 30.03.2026
106 beckoHeuHO yObIBaroIasi reoMeTpuyecKas
porpeccus 31.03.2026




CymMma 6eckOHEUHO yOBIBAOIICH

107 Tr€OMETPUYECKON IPOTPECCHH 31.03.2026
108 JIMHENHBIN ¥ SKCIIOHEHIMAIIbHBIA POCT.

Uucno e. @opmysia CIOKHBIX MPOIEHTOB 03.04.2026
109 JIMHENHBIN ¥ SKCIIOHEHIMATIbHBIA POCT.

Uucno e. Dopmysia CIO0KHBIX MPOIEHTOB 06.04.2026
110 Hcnonb3oBanue mporpeccuu A peueHus

peanbHBIX 3a/1a4 MPUKIAJTHOTO XapaKTepa 07.04.2026
111 KonTtponbHas padoTa:

"[locnenoBaTebHOCTU U TTpOrpeccuu’” 07.04.2026
112 HenpepriBHbIE (QYHKIINHN 1 UX CBOMCTBA 10.04.2026
113 Touka pa3pbiBa. ACUMIITOTHI I'paKOB

byHKINNA 13.04.2026
114 CaoiicTBa (h)yHKITUH HETIPEPHIBHBIX Ha

OTpE3Ke 14.04.2026
115 CaoiicTBa (hyHKIIMH HENIPEPHIBHBIX Ha

OTpE3Ke 14.04.2026
116 MeTto1 MHTEPBAJIOB 7S PEIICHHUS

HEPaBEHCTB 17.04.2026
117 MeTto1 UHTEPBAJIOB 7S PEIICHHUS

HEPaBCHCTB 20.04.2026
118 MeTto1 UHTEPBAJIOB JIJIs1 PEIICHHUS

HEPaBEHCTB 21.04.2026
119 [IpumeHeHre CBONCTB HEMPEPHIBHBIX

GyHKIMI 1715 pereHus 3a1a4 21.04.2026
120 [IpumeHeHre CBONCTB HEMPEPHIBHBIX

GyHKIM 1715 pereHus 3a1a4 24.04.2026




121

[lepBas u BTOpas Mpon3BoAHBIEC GYHKIUU

27.04.2026

122 Ornpenenenue, reOMETPUUECKUN CMBICTT

IIPOU3BOIHOM 28.04.2026
123 Onpenenenne, GU3MYECKUN CMBICIT

IIPOU3BOIHOM 28.04.2026
124 VYpaBHeHHE KacaTelbHON K rpaduKy

GbyHKITHH 08.05.2026
125 VYpaBHeHME KacaTeabHOU K rpaduky

GyHKITIH 11.05.2026
126 [Ipon3BoaHBIE IIEeMEHTAPHBIX (QYHKIIUH 12.05.2026
127 [IpousBoiHbIE 37I€eMEHTAPHBIX PYHKLINN 12.05.2026
128 [IponsBoaHAs CYyMMBI, IIPOU3BEICHHS,

YaCTHOTO ¥ KOMITO3HUIIMK (PYHKITHI 12.05.2026
129 [IponsBoHAst CyMMBI, IIPOU3BEICHHS,

YaCTHOTO ¥ KOMITO3HUIIMK (PYHKITHI 15.05.2026
130 [IponsBoHAs CyMMBI, IIPOU3BEICHHS,

YaCTHOTO ¥ KOMITO3HUIIMK (PYHKITHI 18.05.2026
131 Kountponsnas padora: "[Ipoussoanas” 10.05.2026
132 [ToBTOpEeHue, 0000IICHNE, CUCTEMATU3AIUS

3HaHui: "YpaBHeHus" 19.05.2026
133 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs

3HaHui: "OyHkunn" 22.05.2026
134 HToroas koHTpoJbHasA paboTa

25.05.2026




135

HTorosas KoHTpoJbHAs padoTa

26.05.2026

136 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 1 0
3HAHUH 26.05.2026

OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME




MPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHHA OCHOBHOM
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOro .
00pa3oBaTe/IbHOI MPOrpaMMBbl CpeIHEro 0o1ero 06pa3oBaHus
pe3yJbTaTa
1 Yucna v BBIYKCICHUS
11 OnepupoBaTh TOHATHSAMH: pPANMOHATBHOE U JICHCTBUTENBHOE YHCIIO,
' OOBIKHOBEHHAsI U JIECSITUUHAs APOOb, TPOLIEHTHI
12 BemonHaTe  apudmeTndyeckue — Onepanuu € PAalMOHATIBHBIMH U
' JeWCTBUTELHBIMU YHCIIaAMHU
13 BEIMonHATE TpUOIMKEHHBIC BEIYUCIICHHS, UCTIONB3YS TIPAaBUIIa OKPYTIICHUS,
' JIeTaTh MPUKHUIKY U OTICHKY pe3ysIbTaTa BIYMCICHHUH
OmnepupoBaTh NMOHATHSIMH: CTEIEHb C IIETBIM IOKa3aTelieM, CTaHIapTHas
14 ¢dopma 3amucH JEWCTBUTENFHOTO 4YHCIA, KOPEHb HATYPAIbHOUM CTEIeHH,
' UCIOJb30BaTh MOAXOAIYI0 (OPMY 3aIUCH JEHCTBUTEIbHBIX YUCEN IS
peleHus MPaKTUYECKUX 3a1a4 U IPEICTaBICHUS JaHHBIX
OmnepupoBaTh NOHATUAMU: CUHYC, KOCUHYC U TaHT€HC IIPOU3BOJIBHOTO YIJIa;
1.5 WCTIONb30BaTh  3allMCh  MPOMU3BOJBHOTO  yrja  4epe3  oOpaTHbIC
TPUTOHOMETPUYECKHE (PYHKLIUU
2 VYpaBHEHUs U HEPAaBEHCTBA
OnepupoBaTh MOHATUAMHU: TOXAECTBO, YpaBHEHHUE, HEPABEHCTBO, LIEJIOE,
2.1 palMoHabHOE, UppalnoHalbHOE ypaBHEHHUE, HEpPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE
59 BbInonHATE peoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUHM M pelaTh
' TPUTOHOMETPUUYECKHE YPaBHEHUS
BbimonHaTe npeoOpa3zoBaHus LENbIX, PALMOHAIBHBIX U HPPALMOHAIBHBIX
2.3 BBIPQKEHUI M peliaTh OCHOBHBIE THUIIBI LENBIX, PALHOHAIBHBIX H
UppalOHAIbHBIX YPAaBHEHUH U HEPABEHCTB
54 [IpuMeHsATh ypaBHEHHMS M HEPAaBEHCTBA JUIS PELICHHs MaTeMaTHYeCKUX
' 3aJa4 M 3a/1a4 U3 pa3InyHbIX 00JIacTel HayKu U pealbHOU )KU3HU
MojenupoBaTh peajbHble CHTyalldd Ha S3bIKe aireOpbl, COCTaBIAThH
2.5 BBIPQ)KEHUS, YPaBHEHUs, HEPaBEHCTBA IO YCIOBHUIO 33Jaud, UCCIEN0BaTh
MIOCTPOEHHBIE MOJIENH C UCIOJIb30BAaHUEM ammapara ajireopbl
3 OyHKIMH U TpadUKH
OmnepupoBaTh MOHATUSAMU: (QYHKIHS, COCOOBI 3aaHusl QyHKLINHU, 00JacTh
3.1 ONpENeNeHNusT W MHOXKECTBO 3HaueHWd QyHKIUH, rpaduk ¢yHKIUH,

B3aMMHO 00paTHbIe (QyHKIIUU




OnepupoBaTh NOHATHAMH: UYETHOCTH M HEUETHOCTh (YHKLUWHU, HYIH

32 (GyHKIMHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduki QyHKIMIA U1 pELICHUs ypaBHEHUN
3.4 CtpouTth U unTaTh rpauKu TUHEHHOW (QYHKUIWHU, KBaIpaTUIHON (QyHKINH,
CTETIEHHON (DYHKITUH C [EJIBIM MTOKa3aTeIeM
Wcnonp3oBate rpaduku (QyHKOMNA JUIS  WCCIICIOBAHUS TIPOIECCOB U
3.5 3aBHCUMOCTEH TpHU peIIeHUH 3a7ad W3 JAPYIHX YYEOHBIX IMPEIMETOB U
peanbHOM )KU3HH, BBIpaXKaTh (POpMyIaMu 3aBHCUMOCTH MEKIY BETHUYNHAMHU
4 Hauana matemaTnyeckoro aHanusa
41 OnepupoBaTh MOHATUSAMH: TIOCIEAOBATEIBHOCT, apu(MeTHUecKass W
' reoMeTpUIecKast POTrpeccuu
49 OnepupoBaTb NOHATUAMU: OECKOHEUHO YObIBalOIlas TIeoMeTpudecKas
' porpeccus, CyMMa OECKOHEYHO YOBIBAIOIIEH T€OMETPUYECKON IPOTPECCUH
4.3 3amaBaTh MOCJIEIOBATENHFHOCTHA PA3IMYHBIMH CTIOCOOaMH
44 Hcnonp3oBare CBOWCTBA IMOCJHENOBATEIBHOCTEN M MPOTPECCUd s
' pelIeHus pearbHBIX 33249 MPUKIAIHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
5.1 OmnepupoBaTh MOHATUSMH: MHOKECTBO, OTMIEPAIlUN HAJI MHOYKECTBAMHU
Hcnonp3oBaTh  TEOPETHMKO-MHOXKECTBEHHBIM — ammapaT Uil ONMCAHUs
5.2 peanbHBIX TPOIIECCOB U SIBJICHUH, NMPU PEUICHUHN 3a7a49 U3 JPYTUX y4eOHBIX
IPEIMETOB
5.3 OnepupoBaTb  MOHATUSAMHU:  ONpEAEICHUE,  Teopema,  CIEACTBUE,

J0Ka3aTcJIbCTBO




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

Kox
1 Yucna v BIYKCICHUS
Pammonanbupie  ymciaa. OOBIKHOBEHHBIE U JECATUYHBIE JIpOOHM, TPOLIEHTHI,
11 OeCcKOHEUHbIE MepuoIndeckre Apoou. ApupmMeTHuecKue onepanuy ¢ paroHaIbHBIMU
' qucliaMu, IpeoOpa30BaHus YUCIOBBIX BeIpakeHU. [Ipumenenne npo6eil 1 mporeHToB
JUISL pEUIEHUs] MPUKJIAIHBIX 337a4 U3 Pa3IMYHbIX OTPACiel 3HAaHUW U PEabHOW KU3HU
JeiicTBuTenpHble yncna. PalinoHanbHble U HppalMoOHalIbHbIE Yucia. ApudmeTnyeckue
1.2 | omepaumu c AeHCTBUTENBHBIMH 4YHCIaMH. [IpuONMKEHHbIE BBHIYHMCICHUS, TpaBUIIA
OKpPYTJICHUS, MPUKUJIKA U OLIEHKA pe3yabTaTa BHIYMCICHUN
Cremniens ¢ menbiM nokaszareneM. CtanmapTHas (Gopma 3armucu JeHCTBUTETLHOTO YHCIIA.
1.3 | Hcnonp3oBaHue MOAXOISMIEH (OPMBI 3aIMCH JACHCTBUTEIBHBIX YWCEI JJIS PEIICHUS
MPaKTUYECKUX 337a4 U IPECTaBICHUS JaHHbBIX
14 Apudmernueckuil KOpeHb HaTypaJbHOM cTeneHu. JleHcTBUsS ¢ apumeTHuecKuMu
' KOPHSIMH HATypaJbHOW CTEIICHU
15 CuHyC, KOCMHYC W TaHI€HC YHCIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YHACIIOBOTO apryMeHTa
2 VYpaBHEHHs 1 HEpAaBCHCTBA
2.1 TosxmecTBa v TOXKACCTBEHHBIC MPEOOPa30BaAHUS
99 IIpeoOpa3oBaHKe TPUTOHOMETPUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
' bopMyIs
53 VYpaBHeHHME, KOpeHb YypaBHEHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBA. Meron
UHTEPBAJIOB
2.4 | Pemenue nensix U ApoOHO-PALIMOHATIBHBIX YPABHEHUH 1 HEPABEHCTB
2.5 | Pemenue uppannoHaIbHbIX YPAaBHEHUH 1 HEPABEHCTB
2.6 | Pemenue TpUroHOMETPUYECKUX YpaBHEHUN
57 [IpumeHeHNe ypaBHEHUI U HEPABEHCTB K PELICHUIO MATEMaTUYECKUX 3aJa4 U 3a/1a4 U3
' pa3IUyHbIX 00JacTell HayKHU U peanbHOM KU3HU
3 OyHKIMH U TpadUKH
31 Oynkius, crnocobbl 3amanus ¢yHkuumu. I'paduk QyHxnumu. BzaumHO oOpaTHBIE
' byHKIMH
3.2 OOnacte ompeneneHduss W MHOXKECTBO 3HaueHuH QyHkuuu. Hymum QyHkunum.
' ITpoMexxyTKH 3HAKOMOCTOSIHCTBA. UETHBIE 1 HEUETHBIE (DYHKIIUH
33 CreneHHas QYHKIUS ¢ HATYpaJbHBIM M LEJbIM Moka3areneM. E€ cBoiicTBa u rpaduk.
' CoiicTBa u rpaduk KopHs N-0ii cTeneHn
3.4 | TpuroHomeTpuueckasi OKPY)XHOCTb, OIpEIEICHUE TPUTOHOMETPUUECKUX (YHKIIMHA




YUCJIOBOIO apryMeHTa

4 Hauana maTemarnueckoro anainmnsa
41 [TocnenoBarenbHOCTH, CMOCOOBI 3aJaHus  MOCIeAOBaTeIbHOCTEH. MOHOTOHHBIC
' [OCJIEI0BATENBHOCTH
Apudmernueckass W TeOMETpPHYECKas TPOTPecCHH. beckoHeYHO yObIBaromias
4o | TEOMETPHYECKas NPOrpeccHs. Cymma O€CKOHEYHO YOBIBAIOIEH TIE€OMETPUYECKON
' nporpeccun. Dopmyia CIOXKHBIX MPOLEHTOB. VICIONB30BaHUE MPOTPECCUU IS
pelICHHs pealIbHBIX 3a]1a4 MPUKIAHOTO XapaKTepa
5 MHoxecTBa 1 JIOTUKa
MHoxecTBO, omepanuu HajJ MHOXecTBaMu. Jluarpammer Oinepa — Benna.
5.1 | TlpuMeHEHHE TEOPETHKO-MHOKECTBCHHOTO ammapara JUisi OINHCAHHS PEaTbHBIX
MIPOIIECCOB W SIBJICHUH, PU PEIICHHUH 3a/1a4 U3 IPYTUX YU4COHBIX MMPEIMETOB
5.2 Ompenenenue, Teopema, CIeJACTBUE, J0Ka3aTEIHCTBO

IMPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBHOM MPOT'PAMMBI CPEJTHEI'O
OBILIETI'O OBPA3OBAHUSA

Kon

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM Pe3yJ1bTATAM OCBOECHHS

MPOBEPAEMOro OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeHero o0uero
TpeOOBaAHUSA o0pa3oBaHus

Bnagenue MeromaMu JOKa3aTeNbCTB, aIrOPUTMAMHU pEUICHHS 3a/ad;
yMeHHe (GOpPMYIUPOBATH M ONEPUPOBATh MOHATUSMHU: OIPENEICHUE,
akcuoma, TeopeMa, CIIeJICTBHE, CBOICTBO, NpU3HAK, J10Ka3aTeIbCTBO,
paBHOCHIIbHBIE (DOPMYIUPOBKHU; MPUMEHATh UX; YMEHUE (OpPMYIUPOBATH
oOpaTHOE M MPOTUBOIOJIOKHOE YTBEPKJIEHUE, NMPUBOAUTH HPHUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTUYECKON HHIYKIUU;

IMPOBOAUTDL AOKA3aTCIbHBIC PACCYKICHUS IIPU PCUICHUHA 3a1a4, OLICHNBATDH

1 JIOTUYCCKYHO IpaBUIIBHOCTb paccyn(z[eHHﬁ; YMCHUC OIICPHUPOBATDH

HOHATUSIMH: MHOXXECTBO, MOJMHOKECTBO, ONEpallMy HaJl MHOXECTBAMHU;
YMEHHE  HCMOJb30BAaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juis
OTIMCAHUS PEANBHBIX MPOLECCOB U SIBJICHUN U IIPU PEIICHUU 3a7ad, B TOM
qucie U3 APYrUX yuyeOHBIX NMPEeIMETOB; YMEHHE ONEePUPOBATH MOHATUAMHU:
rpad, cBs3HBIN rpad, 1epeBo, LUK, rpad Ha IUIOCKOCTH; YMEHHE 3a/1aBaTh
U OINUCHIBAThH Tpadbl Pa3IMYHBIMU CHOCOOAMU; MCIOJIB30BaTh rpadbl MpH

peUICHUN 3a4a4

YmMmenue ONCpUpOBaTh IMOHATHAMH: HATYpaJIbHOC YHCJIO, HEJI0C YUCIIO,

CTCIICHb C LCJIbIM IOKA3aTCJICM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHD C




palMOHANIBHBIM TOKa3aTeNieM, CTENEHb C JCUCTBUTENIbHBIM MOKAa3aTeIeM,
norapudmM dYHCIA, CHHYC, KOCHHYC M TAaHIE€HC MPOU3BOJIHHOTO YHUCIA,
OCTaTOK [0 MOJYJI0, PalUOHAIBHOE YHCIIO, HUPPALMOHAIBHOE YHCIIO,
MHOECTBAa HATYpPaJbHBIX, IEIbIX, PAIMOHAIBHBIX, JACHUCTBUTEIBHBIX
YHUCEJ; yMEHUE UCTIOIB30BaTh MPU3HAKH JEIMMOCTH, HAUMEHBIIHN 00U
JIENUTENIb W HauMeHblee oOIliee KparHoe, anroput™ EBkiuga npu
pelieHnn 3aJa4; 3HAKOMCTBO C Pa3jINYHBIMHU MO3WIIUOHHBIMU CHUCTEMaMH
CUHCJICHHSI; YMEHHE BBITIOJIHATh BBIUMCICHUE 3HAUCHUHM U MPeoOpa3oBaHus
BBIPQKEHUN CO CTEMEHsSMU M Jorapudmamu, npeoOpazoBaHusi APOOHO-
pallMOHANBHBIX  BBIPQKECHUH; yMEHHE  ONEPUPOBATH  TMOHATHUIMH:
MOCJIE0BATEeNILHOCTh, apu(dMeTHdecKkass Mporpeccus, TeoMeTpuUIecKast
nporpeccusi, OECKOHEUHO YOBIBaIOllas TreoMeTphYecKas IpPOrPecCusi;
YyMEHHUE 3a/JaBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE C TOMOIIBIO
PEKYPPEHTHBIX (HOPMYJ; YMEHUE ONEPUPOBATH MOHATHSIMU: KOMIUIEKCHOE
YUCJIO, COMPSDKEHHBIE KOMIUICKCHBIE YHCIIa, MOAYIh U apryMEHT
KOMIUIEKCHOTO  4mclia, ¢dopMa  3aluCH  KOMIUICKCHBIX  YHCEIN
(reoMeTpuyeckas, TpPUTOHOMETpUYECKass U aireOpanyeckas), yMETh
MPOU3BOJIUTE apU(PMETHUECKUE JEHCTBUS C KOMIUIEKCHBIMU YHCIIAMU;
MPUBOJIUTH MPUMEPHI HCIOIb30BaHUS KOMIUIEKCHBIX UYHCEI; ONEPUPOBAThH
NOHATUSAMM:  MaTpuua 2xX2 wu  3%3, onpenenuTeab  MaTpUIIbL,

FEOMETPUYECKUI CMBICIT OTIpEACTUTENS

VYmenune OIICpHUPOBATh IOHATHAMHU: pPalUMOHAJIBHBIC, HWPpPALlMOHAIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, JIOFapI/I(i)MI/I‘leCKI/IC, TPUTOHOMETPUYECCKHUC
YpaBHCHHSA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHE OIICPpHUPOBATH
IOHATUAMU: TOXKACCTBO, TOXIACCTBEHHOC npeo6pa30BaHHe, YpaBHCHUCE,
HCPAaBCHCTBO, CHUCTCMaA ypaBHCHI/Iﬁ H HCPABCHCTB, PABHOCHJIBbHOCTDH
ypaBHeHHfI, HCpaBCHCTB W CHUCTECM, YMCHHC pPCUIATb YPaBHCHMUA,
HCPpaBCHCTBA MW CHCTCMblI C IIOMOLIbIO PA3JIMYHBIX HpI/IéMOB; peuiaThb
YpaBHCHHA, HCEPABCHCTBA W CHCTEMbBI C IAapaMCTPOM; TIPHUMCHIATH
YpaBHCHHA, HEPABCHCTBA, WX CHUCTCMBbI JId PCHICHUA MATCMATUUYCCKHUX

3ala4 U 3a1a4 U3 pa3JINIHbIX obnacreit HAYyKU U peanLHoﬁ KHU3HHU

YMeHue omnepupoBaTh HOHATUSAMM: (DYHKIMS, YETHOCTb (YHKILHUH,
HNEepUOMYHOCTh (DYHKIIMH, OTPAHWYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh
GyHKLIUHU, SKCTpeMyM (DYHKIMHM, HauOoJbllIee W HAaUMEHbIIEe 3HAuYCHHS
(GYHKIMU Ha MPOMEXKYTKE, HempepbIBHAs (PYHKLIMS, aCUMITOTHI Tpaduka

¢GyHKIMHU, TepBas ¥ BTOpasl MPOU3BOAHAS (DYHKIIMH, T€OMETPHUECKUIN U




(u3MUeCKUii CMBICI TPOW3BOJHOM, MEpBoOOpa3Has, ONpPEIeIEHHBII
WHTETpai; yMEHHWE HAXOIUTh AaCUMMTOTHI Tpaduka (QyHKIWU; yMEHUE
BBIYUCHATh  MPOU3BOAHBIE  CYMMBI, TPOU3BEJEHHUSA, YAaCTHOTO U
KOMITO3UIMK (DYHKIMH, HAaXOIWTh ypaBHEHHE KacaTelbHOU K Trpaduky
(YHKIMKM; YMEHUE HAXOJIUTh NPOU3BOJHBIC 3JIEMEHTAPHBIX (YHKIIHIA,
YMEHHE HCIIOJIb30BaTh IPOM3BOJHYIO JIJISI UCCICAOBAHUS (DYHKIIUH,
HaXOJWTh HAWOOJBIINE W HAMMCHBIINE 3HAYCHUS (YHKIUH; CTPOUTH
rpauKy MHOTOYICHOB C HMCIOJIb30BaHHMEM armapara MaTeMaTHYeCKOTO
aHajM3a; TPUMEHSATH TPOU3ZBOJHYIO IS HAXOXJEHUS HaWUTy4IIero
pelieHuss B MPUKIAIHBIX, B TOM YHCJE COIMATbHO-IKOHOMUYECKUX U
(dbu3uYecKkux 3amayax; HaXOJUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO
WHTETpaJia; MPUBOJUTH TMPUMEPhl MATEMATHYECKOTO MOJCIUPOBAHUS C

noMo1Ibio U depeHnnaIbHbIX YpaBHEHUN

YMmenue onepupoBath NOHIATUSIMU: Tpaduk GyHKIUHU, oOpaTHast QyHKIHS,
KoMro3uuus GYHKIUM, JuHeWHas (yHKIUSA, KBajpaTU4Has (QyHKIuS,
panoHanpHas (QYHKIOUS, CTEreHHas (QYHKIUS, TPUTOHOMETPUIECKHE
¢dbyHKIIMM, OOpaTHBIE TPUTOHOMETpPUYECKHE (PYHKIIUH, TOKa3aTelbHAs W
norapupmMuueckas (QyHKIMH; YMEHUE CTPOUTh TpaduKu H3YYCHHBIX
GbyHKUIMA,  BBIIOJHATH  TNpeoOpazoBaHusi  rpadukoB  (DYHKIIHH,
WCIOJIb30BaTh I'pauKu A7 U3y4eHUS MPOLECCOB U 3aBUCUMOCTEH, MpHU
pelIeHnH 3ajad M3 JAPYruxX Yy4eOHBIX NPEeIMETOB U 3ajad U3 peaibHOU
KU3HU; BBIpaXaTh (GopMyJaMH 3aBUCUMOCTH MEXIY BEIMYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U Ipaduku (QYHKUIUN A pelieHus ypaBHEHUH,
HEPaBeHCTB M 3aJjau C MapaMeTpaMu; H300paxkaTh Ha KOOPIMHATHOI

IIIIOCKOCTHU MHOXXCCTBaA pCI_HeHI/Iﬁ ypaBHCHHfI, HEPABCHCTB U UX CUCTEM

YMeHue peuiaThb TCKCTOBBLIC 3aJlda4Md PAa3HBIX THUIIOB (B TOM 4YHCIIC Ha
IMPOOCHTBI, AOJHU W YaCTH, HAa ABUIKCHHUC, pa60Ty, CTOMMOCTb TOBApOB U
yCIyr, HAJIOTH, 3aJa4u U3 obnactu YIIpaBJICHUA JIMYHBIMH U CEMEHUHBIMU
(I)I/IHchaMI/I); COCTaBJISITh BBIPAKCHUS, YPABHCHUSA, HCPABCHCTBA W HUX
CUCTCMbBI II0 YCJIOBHIO 3aJia4yuv, HCCICAOBATH IIOJIYYCHHOC pPCHICHUC U
OIICHUBAThb HpaBI[OHOI[O6HOCTB pe3yIbTaTOB;, YMCHUC MOACIUPOBATH
pCAJIbHBIC CHUTyallUM Ha A3BIKEC MATCMATHKU; COCTABJISITbH BbIPAKCHUS,
YpaBHCHHA, HCPABCHCTBA U NX CUCTCMEI 11O YCJIOBUIO 3a1a4d, UCCIICAOBATH
IMOCTPOCHHBIC MOACIHN C HUCIIOJJB30BaAHHUEM arrapara anre6pLI,

UHTEPIPETUPOBATH MOJYYESHHBINH pe3ysIbTaT

YmMmenue ONCpUpPOBATH TMOHATHAMU: CPCIAHCC apI/I(I)MCTI/I‘-ICCKOG, MEIHaHa,




HauOOJbIlIee U HAUMEHBIIICE 3HAYCHUS, pa3Max, JUCIEPCHUs, CTAaHAAPTHOE
OTKJIOHEHUE YHUCIIOBOTO Ha0opa; YMEHHE H3BJICKaTh, WHTEPIPETUPOBATH
nH(pOpMaIIHIO, TIPEACTABICHHYIO B TAOMUIAX, HA qUarpammax, rpadukax,
OTPaXKaIoIIYI0 CBOMCTBA PEaJbHBIX MPOLECCOB M SBJICHUM; MPEACTABIATh
UHPOPMAIIMI0O C TOMOMNIBI0 TAOMUI] W JUarpaMM; HCCJIEI0BATh
CTAaTHCTUYECKUE JIaHHBIC, B TOM YHCJIC C TPUMEHEHUEM TpauuecKux
METOJIOB U 3JIEKTPOHHBIX CPEACTB; TpahuuecKu MCCiieI0BaTh COBMECTHBIC

HAOJII0JIEHHSI C TIOMOILBIO TUarpaMM pacCceMBaHUs U JIMHEHHOM perpeccuu

YMeHHne onepupoBaTh IOHATHAMH: CIy4alHBIA OIBIT M CllydalHOE
cOObITHE, BEpOSITHOCTh CIy4alHOTO COOBITHS;, YMEHHE BBIYHUCIATH
BEPOSITHOCTh C HCIIOJIb30BAHMEM TpaUUecKMX METOJIOB; NPUMEHSTh
(GopMyINbl CIOXKEHUS U YMHOXKEHHS BEposiTHOCTEH, (opMyny IOJHON
BEpOSITHOCTH, (hopmyny bepHymiu, komOuHaTopHble (PaKTHl U (HOPMYIIBI;
OIICHUBAaTh BEPOATHOCTH pEaJbHBIX COOBITHI; yMEHHE OINepUpOBaTh
MOHATUSMM:  Cly4aiiHas BEJIUYMHA, pAaCIpeleleHHe BEpPOSTHOCTEMH,
MaTeMaTH4eCcKoe OXKUAAaHWe, JAUCIEpPCHs W CTaHJApTHOE OTKJIOHEHHE
CllyyailHOM  BeJIMYMHBI, (QYHKUUM pacOpefeieHus U IUIOTHOCTH
PaBHOMEPHOTO, MTOKA3aTeIbHOIO0 U HOPMAJIBHOTO PACIpECIICHU; YMEHUE
HCIIOJIB30BATh CBOMCTBA M3YYCHHBIX PACIPEICIICHUN Ul PELICHHS 3a/1ad;
3HaKOMCTBO C MOHSATUSAMH: 3aKOH OOJIBLIMX YHCEN, METOJbl BBIOOPOYHBIX
HCCIIEIOBAaHUN; YMEHHE NPHUBOJUTH MPHUMEPBI IPOSBICHUSA 3aKOHA
OONBIIMX YHMCET B MPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX; YMEHHE
OIIEpUPOBATh MOHATUSAMHU: COYETAHUE, NEPECTAHOBKA, YUCIIO COYETAHUH,
YUCIO  IEepPecTaHOBOK; OumHOM  HploTOHa;  ymeHHe  NPUMEHATh
KOMOMHATOpHbIE (aKThbl U PACCYXKACHUS Ul pEIIeHUs 3a]ad; OLEHUBATh
BEPOSATHOCTH PEAIbHBIX COOBITHI; COCTaBIIATh BEPOSTHOCTHYIO MOJIENb U

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘IGHHBIfI pe3yibTar

YMeHue OIICPHUPOBATH HNOHATHUAMU: TOYKa, IpsMmas, IIJIOCKOCTbD,
IMPOCTPAHCTBO, OTPE30K, JIYY, BCIIMYUHA YIJIa, IUIOCKHI yrou, ,Z[ByrpaHHbIﬁ
yroi, TpéXl"paHHHﬁ YroJi, CKpCuBaromuecsa MmMpsAaMbIC, MTapaJlJICIIbHOCTh U
MNEPNCHAUKYIAPHOCTb IIPAMBIX H HHOCKOCTeﬁ, yroia McCxay IIPAMbIMU,
yroia Mexay HpHMOﬁ U TIUIOCKOCTBKO, YIroJl MCKAY IINIOCKOCTAMU,
pacCTosIsHUE OT TOYKH OO0 INIOCKOCTH, PACCTOAHUC MCKIAY IPSIMBIMH,
pacCTosIHUEC MCXKAY INNIOCKOCTAMU, YMCHHUC HCIIOJIB30BAThH IIpU PCIICHUUN
3ala4 U3Yy4YCHHBIC (I)aKTBI U TCOPCMBI ITUIAHUMCTPUH; YMCHHUC OLICHUBATH

PasMEphbI 00BEKTOB OKpyXaromero mupa; CTPOUTb MATEMATUYCCKHC




MoJCI C IOMOHIBKO TCOMCTPHUYCCKUX MOHATHI U BCJIMYMH, pCllaTb

CBA3aHHbIC C HUMHU MMPAKTHUYCCKUC 3aa9U
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YMeHue omnepupoBaTh MOHATUAMU: IUIOMIAAL (GUTYpBl, 00BEM (GUrYypHI,
MHOTOTPAaHHHK, MPAaBUJIBHBI MHOTOIPAaHHHUK, CEYEHHE MHOTOTPAaHHHKA,
KyO, Mapajuielienumes, Ipu3Ma, nupamuia, (Gurypa ©u TMOBEPXHOCTH
BpAIllCHUs, IWIMHAP, KOHyC, mmap, cdepa, miomanb chepbl, MUIOMaIb
MIOBEPXHOCTH NHPAMUJIbI, TMPHU3MBI, KOHYyca, IMJIUHApPa, O00BEM KyOa,
NPSMOYTOJIBHOTO —TMapajuleyIeNnIeia, NUPAaMUAbl, TPU3MBI, WIMHIPA,
KOHyca, IIapa, pa3BépPTKa MOBEPXHOCTH, CEUEHHS KOHyca W LWJIMHIPA,
napajyielbHble OCH WJIM OCHOBAHMIO, CEUCHHE IIapa, IUIOCKOCTb,
Kacaromasicsi cdepsl, WIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
MHOTOTpaHHUKA, W300pakaTh MHOTOTPAHHUKH, (PUTYPHI M TMOBEPXHOCTH
BpaIlleHNs, X CEUYEHHS, B TOM YHCIIE C MIOMOMIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHUE TMPHUMEHSTh CBOWCTBA T€OMETPUYECKUX (UTYD, CaMOCTOSTEIHHO
(bopMyITHpOBaTh OIpEeNICHHU U3ydaeMbIX (GUTYp, BBIBUTATh THIIOTE3BI O
CBOWMCTBAaX M TMpPH3HAKAX TE€OMETPUYECKUX (UTYp, OOOCHOBHIBATH WU
OTpOBEpraTh HWX; YyMEHHE MPOBOJAUTH KiIacCH(PUKaUIO QHUryp 110
pa3IMYHBIM TpPU3HAKaM, BBIMOJIHATH HEOOXOIUMBIE JIOTIOTHUTEIBHBIC

MOCTPOCHHS
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YMeHHe omnepupoBaTh TOHSATHUSIMH: JBIDKEHHE B  IPOCTPAHCTBE,
napaJuieNIbHBIA TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUE MOA00MS, TMOAOOHBIE (QUTYpBI; yMEHHE
pacro3HaBaTh paBHbIE W TMOAOOHBIC (UTYpPHI, B TOM YHCIE B TPUPOJE,
UCKYCCTBE, apXUTEKTYPE; UCIOJIB30BaTh T€OMETPUYCCKHE OTHOLICHHS TIPU
pellIeHUH 3alla4; HaXOJUTh TEOMETPHUYECKHE BEIMYUHBI (JUTMHA, YTOJI,
II0IaAb, 00BEM) NIPU PEIICHUU 3a/1a4 U3 JPYTUX YUYEOHBIX MPEIMETOB U
U3 peallbHOW KHM3HH, YMCHHE BBIUYUCIATH T'C€OMETPHYCCKUE BEIUYHHBI
(muHA, yroi, ImiIoOmIaab, OOBEM, IUIOMAJb TOBEPXHOCTH), HCIIOJIB3YS
U3y4CHHBIC (OPMYJIBI M METOJIbl, B TOM YHCIIC: IJIOMIAAb MOBEPXHOCTH
nUpaMubl, MPU3MBI, KOHYCa, HWJIMHIpA, MJomaas cdepsl; o0bEM Kyoa,
OPSAMOYTOJbHOTO TMapasuieNenunena, MTUPaMUAbl, MNPU3MBbI, TUIHHIPA,

KOHYCa, mapa; YMCHHUEC HAXOAUTb OTHOIICHHUE 00BEMOB HOI[O6HBIX (1)I/Il"yp

12

YMmenue ONICPpUPOBATH NOHATUAMU: NPAMOYIOJIbHAA CHCTCMaAa KOOPAHHAT,
BCKTOpP, KOOpAWHATBI TOYKH, KOOPAWHATHI BCKTOpA, CyMMa BCKTOPOB,
NPOU3BCACHUC BCKTOPAa Ha YUCIO, PA3JIOKCHUC BCKTOpa II0 6a3Hcy,

CKaJIIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBCIACHUC, YIOJ MCKIAY




BCKTOpaMH; YMCHUC HCIIOJIb30BATh BCKTOpHBIﬁ u KOOpI[HHElTHBIfI MECTOL

I PpCIICHUA TrCOMCTPHUYCCKUX 3a/lad U 3aJia4 JPpYTrux y‘-Ie6HLIX npeaAMCTOB
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YMeHue BRIOUpATh MOAXOIAIINA METOT I PEIICHHS 3a]a9i; TOHUMaHUE
3HAYUMOCTH MATEMATHKUd B W3YyYCHUH TPUPOTHBIX H OOIIECTBEHHBIX
IPOLECCOB U SIBJICHUH; YMEHHE pacllO3HaBaTh IPOSIBICHUE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHE MPUBOJUTH MTPUMEPHI MATEMATUUYECKUX

OTKPBITHM POCCUICKON U MUPOBOW MAaTeMAaTHYECKOW HAYKH




HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMbBIX HA EI'D I1O
MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMEHT COJEePKAHMS
1 Yuciia ¥ BEIYMCIIEHUS
11 Harypaneublie u nensie uyncna. [Ipu3Haky qenuMoCTy HEIbIX YUCE
12 Panmonanenapie  uncina. OOBIKHOBEHHBIE U JIGCATUYHBIC JPOOH, TPOLCHTHI,
' 0eCKOHEUHBIC IEPHUOTUIECKUE TPOOH
13 Apudmernueckuil KOpeHb HaTypalbHOU cTeneHu. JeHcTBUs ¢ apupMETHUECKUMHU
' KOPHSIMH HATYPaTbHOU CTETICHH
14 Crenens ¢ 1enbpIM nokaszarenaeMm. CTENeHb ¢ pallMOHaIbHBIM Moka3areneM. CBolcTBa
. CTCTICHH
15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHTEHC YMCIIOBOTO apryMEeHTa
1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl
JleiictButenbHple  4Hucia. Apudmerndeckue omepanuud ¢ JCHCTBUTEITbHBIMU
1.7 yucnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBUIa OKPYIJICHUS, PUKHUJIKA U OIICHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeoOpazoBanye BHIPAKEHUN
1.9 KomruiekcHbie yncia
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenble u ApoOHO-paIIOHATbHBIC YPaBHEHHS
2.2 HppaunoHaibHbIe ypaBHEHHS
2.3 TpUroHOMETPUUECKUE YPABHEHUS
2.4 [TokazarenbHbie U JOrapuMUIECKIE YpaBHEHUS
2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppauroHaibHbIe HEPABEHCTBA
2.7 [TokazarenbHbIe U TorapupMUIecKie HEPAaBEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTeMbl U COBOKYITHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHMsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 Martpuiia cuCTeMbl JTMHEWHBIX ypaBHEHUH. OTnpeeTuTeNb MaTPHIIBI
3 ®yukuuy 1 rpahuKu




Oynkiys, cnocoObl 3anaHust ¢yHkiuuu. I'paduk ¢ynkuuu. Bzanmuo oOpaTHbIE

3 ¢ynkuuu. Yérneie n HeuétHeie Gynkuuu. [lepuoanueckue GyHKIHHA
OOnacte ompesneneHuss W MHOXKECTBO 3HadeHWH ¢yHkiuu. Hymun ¢yHKIuu.
39 [IpoMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIuH. HanOompliee ¥ HavMEHbIIEEe 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 CreneHHasi (QyHKIUS C HATypajdbHBIM M LEJNbIM MOKa3areneMm. EE cBoiicTBa u
. rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHknuil. CsoiicTBa  (QyHKIMH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUs OCIEN0BATEILHOCTEN
3.8 ApudpmeTrrueckas ¥ reoMeTprudeckas mporpeccu. @opmyiia CII0KHBIX MPOIIEHTOB
4 Hauyasa MmaTeMaTH9IecKoro aHaamu3a
4.1 [IpousBonnas ¢pynkuuu. [IpousBoaHbIE F€eMEHTAPHBIX PYHKIMN
[IpuMeHeHre TPOW3BOAHOM K HCCICAOBaHWIO (YHKIIMH HAa MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. HaxoskaeHne HauOoJbIIero ¥ HauMEHbIEro 3HaYeHUs (YHKIUHM Ha
OTpe3Ke
4.3 [TepBooOpasnast. Murerpain
S MHoecTBa U JIOTHKA
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OmnucarenbpHas CTATHCTHKA
6.2 BeposrHocTs
6.3 Kom6unaropuka
7 Teomerpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAIICHHs
7.5 KoopauHats! 1 BEKTOPBI




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

Maremaruka: anredpa v Hauajaa aHaiIu3a, reomeTpus. Airedpa u Havana anaimsa. [11LA.

Amumos, FO.M. Kossarun u np.
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