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PEUEH3UNA

Ha pabouyyto nporpammy no gucumnanHe "MaTemaTuka' agnsa cneynanbHocTen
08.02.01 CTpouTenbCTBO M 3KcNyaTayums 34aHuUin U COOPYXEHWNIA;
23.02.08 CTpouTeNbCTBO Xesle3HbIX A4OPOr, NYTb N NyTeBOe X03SNCTBO;
23.02.01 OpraHunsauna nepeBo30K W ynpas/ieHUe Ha TpaHcnopTe (Mo Bugam);
23.02.04 TexHuyeckaa akcnnyartayma nNoAbeMHO-TPAHCNOPTHbIX, CTPOUTENbHbIX,
LOPOXHbIX MawWwuH 1 obopyaoBaHnAa (Mo oTpacsiam).

Paboyas nporpamma ob6uweobpa3oBaTe/ibHONW YY4eOHON AUCUUNANHBI «MaTemaTuka»

npefHasHavyeHa gna cneymansHoctelr 08.02.01 CTpoUTeNnbCTBO W 3KCMayaTauma 3faHui u
coopy>XeHuin, 23.02.08 CTpoMTENbCTBO >XENe3HbIX [A0OpOr, NyTb U MNYyTeBOe XO03S8MCTBO,
23.02.01 OpraHusauuna nepeso30K W ynpassieHWe Ha TpaHcnopTte (no Bugam), 23.02.04
TexHunyeckaa akcnayatauma NOABLEMHO-TPAHCMNOPTHLIX, CTPOUTENbHLIX, [AOPOXHbIX
mMawnH u obopygoBaHua (Mo oTpacndam) cocTaB/ieHa Ha OCHOBe TpeboBaHWW K
pe3ynbTaTaM OCBOEHUA y4yeOHOW AMCUUNNUHLI, NpeacTaBneHHbIX B PFOC COO, a Takxe
Ha OCHOBE XapaKTepUCTUKW MNNaHUPYEMbIX pPe3ynbTaToOB AYXOBHO-HPaBCTBEHHOTO
pasBUTUA, BOCNUTaAHMUA U coumanmnsaumm odydarLwmnxces.

MporpammMa no MaTeMaTUKe OTpakaeT OCHOBHble Tpe6oBaHuMas PrOC COO K
NNYHOCTHbIM, mMeTanpegMeTHbIM 7 npegmMeTHbIM pesynbTaTam 0CBOEHUSA
obpasoBaTe/lbHbIX NPOrpamm.

B nporpamme oOTpaxeHbl: LUenM W 3ajayM  OCBOEHUA AUCLMUMNAWHLI; MecTo
AncuMnAnHbl B cTpyKType CMO, ob6nacte NpuMeHeHUs paboyeil nporpammbl, pe3ynbTaThl
OCBOEHUSA AUCUMUNMUHBI U KOIMYECTBO YacOB Ha OCBOeHWEe Mporpammbl AUCLUMINHBI.

Pabouyas nporpamma npefnonaraet pacnpejeneHve TeM M U3y4yeHWe matepuana no
pasgenam.

Bce pasgenbl pabouyeld nporpaMmbl HanpaBieHbl Ha (QOpMUPOBaHWE 3HaAHWUIA W
YMeHWn, B MONHOW Mepe OTBeyalT Tpeb6OBaHUAM K pe3y/nbTaTaM OCBOeHUS Yy4deOHOW
AvcumnnuHel B cootBetcteum ¢ ®roC COO.

KonnyecTtBo TeOpeTUYeCKMX 3aHATMIA W NpaKTUYeCcKUX paboT COOTBETCTBYET
TpeboBaHUAM Yy4ebHOro nnaHa.

KoHTponb M  OUeHKa  pe3ynbTaTOB  OCBOEHWUA  Y4YeOHOW  AMCLUNAUHDI
OCYLLeCcTBNAKTCA B POPME KOHTPONbHOW paboTbl M 3K3aMeHa.

CopepxxaHue n3naraemoro maTepuana COOTBETCTBYET COBPEMEHHbLIM
npeacTtaBneHnsM B 06n1acTM  MaTeMaTUKW, WCMNONb3yeTCs Hay4Hbld nogxoph. [aHHas
nporpamMmma nNOArOTOBJ/IEHA HAa XOpPOLWeEM MeTOAMYECKOM YpPOBHe, C y4€TOM TpebGoBaHWUM

M MOXeT 6bITb UCMONb30BaHa B y4eOHOM Mpouecce.
VHCTUTYT

PeLeH3eHT: H. B. UYepHoycoBa, K.N.H. [AOUEHT Kadeapbl MaTeMaTuku W
npenogaBaHnNa WHCTUTYTa MaTeMaTUKW, eCTeCTBO3HAHWA U TeXHUKU ENY



PEUEH3WNA
Ha pabouyl nporpammy no guncumnamHe "“"MaTtemaTuka' Anga cneynanbHOCTEN
08.02.01 CTpouTenbCTBO M 3KcnnyaTaunsa 3gaHnUin 1 COOPY>XKEHWUNA;
23.02.08 CTpoOUTEeNbCTBO XEeJlIe3HbIX 4OPOr, NYyTb M NYTeBOE X03AUCTBO;
23.02.01 OpraHu3aumnsa nNepeBo30K M ynpas/ieHNe Ha TpaHcnopTe (No BUAam);
23.02.04 TexHn4yeckasa akcnayatauna NoAbEMHO-TPAHCMNOPTHbLIX, CTPOUTE/IbHbIX,
AOPOXHbIX MawWnH 1 obopyaoBaHuA (Mo oTpac/siam).

Mporpamma no YyuyebHOW AucumnanHe «MaTemaTuKa» COCTaB/leHAa Ha OCHOBe
TpeboBaHMA K pe3ynbTataM OCBOEHWUS YUYeOHOW AMCLUNIUHbLI, NpeAcTaBieHHbIX B ®TOC
COO, a Takxe Ha OCHOBe XapakKTepuUCTUKM MNNaHUPYeMblX pPe3ynbTaToB [YXOBHO-
HPaBCTBEHHOr0 pa3BUTUA, BOCNMUTAHUA U coumanmnsaumm oby4darmwmnxcs.

Mporpamma Mo MaTemaTWKe OTpaXaeT OCHOBHble TpeboBaHua d®rocC COO kK
NNYHOCTHbIM, mMeTanpegMeTHbIM 7 npeaMeTHbIM pesynbTatam 0OCBOEHMA
o6pa3oBaTenbHbIX NMporpamMm. B nporpamme no mMatemaTuke y4TeHbl WAEU U NONOXKEHMUA
«KoHuenunn pasBuTnUa MaTeMaTnyeckoro obpasoBaHus B Poccuiickoin depepaymmn».

MporpamMmma COAepPXUT BCE HEOOXO4MMble pasfefbl.

B noAcHuUTenbHOW 3anucke OTMevaeTcsd o6uleobpa3oBaTebHbI  XapakTep
OMCUUNANHBI «MaTemaTuka», BKAlYallweh B cebd 6a30Bble 3HAHUA MO LIKONbHOMY
Kypcy.

[aHHasa paboyasa nporpamma BMoJiHE fOCTaTOYHa No 06bemMy, BK/OYaeT B cebs Bce
OCHOBHble [AuAaKTU4YeCKue eAWHUUbLI AucumnnvHel. CofepxaHue TeM  U3/I0XKEHO
NoApo6HO, NAKOHMYHO M ACHO. YPOBEHb OCBOEHUS [AUAAKTUYECKUX efuHUL, ydyebHOM
OVCLUUNNUHBI, TeMaTUYeCKUN nnaH, cofepxaHue y4ye6HOro martepuana COOTBETCTBYIOT
®rocC CoO0.

Ycnosusa peanusaummn yye6HoW AUCUUNANHBLI 0TBeYaloT TpeboBaHuam ®rocC.

MHdpopmaunoHHoe obecneyeHne o06y4YeHUA COLEPXUT MepeyeHb OCHOBHbLIX W
[JOMONMHUTENbHBIX UCTOYHUKOB, VIHTepHeT-pecypcbl N0 y4eOHOW AUCLUNVHE.

®OopMbl U METOAbl KOHTPONA U OLEHKU OCBamMBaeMblX 3HaHWN, YMEHWUW W HaBblIKOB
obyyvarolmxca 4OCTaTOYHbl A4NA Ka4eCTBEHHOW OLEHKW pe3y/ibTaToB 00y4YeHUs.

Pabouad nporpamma -gucumuinHbl «MaTtemaTuka» MOXeT ObiTb MCMO/Mb30BaHa B

obpa3oBaTeslbHOM

PeueHseHT: H.H.M *)r~cneymanncTt no YMP ETXT - dununana Pryric
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1. HOACHUTEJIBHAA 3AIINCKA

1.1 MecTo AUCHHIINHBI B CTPYKTYpe OCHOBHOI 00pa30oBaTe/IbHOI NPOrpaMmbl

OObmeobpazoBarenpHas y4deOHast AMCUMIUIMHA «MaTeMaTnka» sIBISIeTCs OO0sI3aTeNIbHON YacTbiO
001meobpa3oBaTeIbHOrO LIMKJIA OCHOBHOH 0OpasoBaTenbHOM mporpammsl CITO.

[Iporpamma mo ydeOHOU nucuuruiHe «MaTeMaTHKa» COCTAaBJIeHA Ha OCHOBe TpeOOBaHUN K
pesyJbTaTaM OCBOEHHUsI yueOHOW aucuuruimHbl, npencrasieHHsix B @T'OC COO, a Takke Ha OCHOBE
XapaKTEPUCTUKN TUIAHUPYEMBIX PE3yJIbTATOB JyXOBHO-HPABCTBEHHOTO PpA3BHUTHUS, BOCHHUTAHUS W
commanu3anuu obyuaromuxcsa. B coorsercteum ¢ ®I'OC COO maremaTuka siBjsieTcst 0Os3aTeNbHOM
OUCIMIUTMHON Ha TaHHOM YpOBHE 00pa30BaHM.

IIporpamma no marematuke oTpakaeT ocHOBHble TpeOoanuss PI'OC COO K JUYHOCTHBIM,
METaINpPEeIMETHBIM U IPEAMETHBIM Pe3yJIbTaTaM OCBOEHHs 00Pa30BaTEbHBIX POTPAMM.

B nmporpamme mno wMartematuke yuTeHBl wHAeM U nojoxeHus «KoHuenumu —pasBuTus
MaTeMaTH4ecKoro odpasosanusi B Poccuiickoii @enepanuny. B cOOTBETCTBUM ¢ Ha3BaHHEM KOHIETIHH
MaTeMaTHYecKoe OOpa3oBaHHE MOJDKHO, B YACTHOCTH, pellaTh 3amady oOecrnedeHus: HeoOXOAMMOTo
CTpaHe 4YMcia OOyHaroIIMXCs, MaTeMaTH4decKasl MOArOTOBKAa KOTOPBIX IOCTATOYHA MJISI MPOAOJIKEHHS
00pa3oBaHUs MO PA3JIMYHBIM HANPABJICHHUSAM, BKJIIOYAsl MPEMONABaHHE MATEMAaTHKH, MaTeMaTHUYECKHe
uccienoanusi, padboTy B cdepe MHPOPMALMOHHBIX TEXHOJOTHH U APYTUX, a Takke oOecredeHus st
KQXIOro 00y4aromerocss BO3MOKHOCTH JOCTHIKEHHS] MaTEMAaTUYeCKOH TMOATOTOBKU B COOTBETCTBUH C
HEOOXOIUMBIM €My ypoBHeM. IMEHHO Ha pelleHHe 3THX 3a/a4 HalleJieHa MporpaMma Mo MaTeMaTHKe
YTy ONEHHOTO YPOBHSL.

B snoxy uugpoBoii Tparchopmariu Bcex chep 4eIoBeuecKOon NesITeNbHOCTH HEBO3MOKHO CTaTh
00pa3oBaHHBIM COBPEMEHHBIM HYEJIOBEKOM 03 XOpOoIedl MaTeMaTH4eCKOH MOATOTOBKU. JTO
OOyCIIOBJIEHO T€M, YTO B HAIIM JHU PACTET YHCIO CIELHATbHOCTEH, CBSI3aHHBIX C HEMOCPEICTBEHHBIM
NPUMEHEHHEM MAaTEMAaTHKH: U B cpepe SKOHOMUKH, U B OM3HECE, U B TEXHOJIOTHIECKUX O0JIACTsX, U TaXkKe
B TyMaHHUTapHbIX cepax. Takum oOpazoM, Kpyr oOyHarOIIUXCs, AT KOTOPBIX MaT€MaTHKa CTAHOBUTCS
3HAYUMBIM TpeaMeToM, (QyHAaMeHTOM o0pa30BaHUs, CYLIECTBEHHO paciuupsiercs. B Hero Bxomsar He
TONBKO OOydaroImuecs, IJIAHUPYIOIIUE 3aHUMAThCsl TBOPYECKOH U HCCIENOBATENbCKONW paboTOl B
oOyacTu MareMaTukd, WHPOPMATUKU, (PU3MKH, SKOHOMHUKA M B APYTHUX OONACTAX, HO M Te, KOMY
MaTeMaTHKa Hy’ KHa JUJIsl HCIIOJIb30BAHMSA B MPO(ECCUIX, HE CBSI3aHHBIX HETTOCPEICTBEHHO C HEH.

[IpuknagHas 3HAYMMOCTH MaTeMaTUKU OOYCIOBJIEHAa TeM, 4YTO €€ MPEeIMETOM  SIBJISIOTCS
byHIaMeHTal bHbIE CTPYKTYpPbl HAILIEr0 MHpPA. TNPOCTPAHCTBEHHbIE (OPMBI U  KOJIUYECTBEHHBIE
OTHOILIEHUs], (YHKIMOHAJIbHBIE 3aBHCUMOCTH M KAaTErOpUH HEOMPEACTEHHOCTH, OT MPOCTEHIINX,
yCBAaMBAEMbIX B HEMOCPEACTBEHHOM OIIBITE, O AOCTATOYHO CJIOXHBIX, HEOOXOOUMBIX Ul Pa3BHTHUS
HAYYHBIX U TEXHOJOTHYECKUX UIel. be3 KOHKPeTHBIX MaTeMaTHYeCKUX 3HAHUN 3aTPyJHEHO MOHNMaHHUe
NPUHIUIIOB yCTPOWCTBA W HCIOJB30BAHUS COBPEMEHHOW TEXHHKH, BOCHPUSATHE M HHTEPIIPETALUS
pa3sHOOOpa3HOH COLMANBHOW, SKOHOMHUYECKOH, TIONUTHYECKOW uHpopManny, ManodpeKTuBHA
NOBCEIHEBHASI TPAKTUYECKas NEsTeNbHOCTh. Bo MHOrmx cdepax mpopecCHOHATBHON esTebHOCTH
TpeOYIOTCSI YMEHUs BBIMOJHATh PAcU&Thl, COCTABJSATh AJTOPUTMBI, NMPUMEHATh (HOPMYJIbI, MPOBOAHTH
reOMETPHUYECKUE U3MEPEHHS U TIOCTPOSHHMSI, YNTaTh, 00pabaThiBaTh, HHTEPIPETUPOBATH U MPEACTABISATD
uHpOpPMALUIO B BUAE TaONHL, AUArpamMM U TpadukoB, MOHUMATh BEPOSITHOCTHBIN XapakTep CIIy4alHbIX
COOBITHIA.

OnHOBpEeMEHHO C pacIIupeHueM cdep MPUMEHEHUsST MAaTeMaTUKH B COBPEMEHHOM OOILIECTBE BCE
0ojiee BaXXHBIM CTAHOBHUTCSI MATEMATHUYECKUI CTHIJIb MBILUICHUS, TPOSBISIFOIIUNACS B OIpPEETEHHBIX
YMCTBEHHBIX HaBBIKaX. B mponecce m3y4deHHss MaTeMaTUKH B apCeHal] MPUEMOB U METOAOB MBIIILICHHS
YeJIOBEKa €CTECTBEHHBIM O0pa30M BKJIFOYAIOTCS WHAYKIUS U JEAyKUUs, 00O0IIeHHe M KOHKPETH3ALHA,
aHaMM3 W CHHTE3, KJaccHpUKalus M CHUCTeMaTu3alus, aOcrtparupoBaHue U aHanorus. OObeKTbHI
MaTeMaTHYECKUX YMO3AKIIOUEHHH, MPaBUjIa UX KOHCTPYHUPOBAHMS PACKPBIBAIOT MEXAHU3M JIOTHYECKHX
MOCTPOEHHH, CIIOCOOCTBYIOT BBIPaOOTKE yMeEHHUs (popMynupoBaTh, OOOCHOBBIBATH M IOKa3bIBAThH
CYKICHHUS, TeM caMbIM (DOPMHUPYIOT JIOTHUECKHH CTHJIb MBIIUJICHHUSA. Benymias ponb NpUHAAIEKUT
MareMaTHke B (POPMHUPOBAHHH AITOPUTMUYECKOH KOMIIOHEHTBI MBIIIJICHUS M BOCIUTAHUHM YMEHUH
IefCTBOBATh MO 33JaHHBIM aJrOPUTMaM, COBEPIIEHCTBOBATH M3BECTHBIE M KOHCTPYHPOBaTh HOBbIC. B
nporecce peLIeHHs 3a1a4 — OCHOBBI JJISl OPTraHU3aluu YUeOHOH eATENbHOCTH Ha YPOKAaxX MaTeMaTHKU —
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Pa3BUBAIOTCS TBOPUYECKAsi U MPUKJIAJHA CTOPOHBI MBILIJICHUS.

OOby4eHne mMaTeMaTUKe OaéT BO3MOXKHOCTh Pa3BUBATh y OOYYAIOIIUXCS TOYHYIO, PALIIOHAIBHYIO
U MHQOPMATHBHYI pe4b, YMEHHE OTOMpaTh HauOoJjiee MOAXOASALINE S3BIKOBBIE, CHMBOJHYECKHUE,
rpadpuyuecKkre CpencTBa sl BBIPAXKEHUS CYKIEHUIN U HATrJSITHOTO UX MPEACTABICHMUS.

HeoOxoauMbIM KOMIIOHEHTOM OOIIEel KyJbTypbl B COBPEMEHHOM TOJIKOBAHHH SIBJISIETCS OOIIee
3HAKOMCTBO C METOAAMH NO3HAHUSA JEHCTBUTEIBbHOCTH, NPEACTABIEHHE O MpeaMeTe U METOne
MaTeMaTHKH, €ro OTJIMYMUAX OT METONOB €CTECTBEHHbIX M TYMAHHUTAPHBIX HAyK, 00 OCOOEHHOCTSX
NPUMEHEHHsT MAaTeMaTHKW JUId PELICHUs HAay4YHbIX ¢ MNPUKJIAAHBIX 3amad.  Takum  oOpasom,
MareMaTHueckoe 00pa3oBaHHe BHOCHT CBOM BKJIaJ B (POPMHUPOBAHHE OOIIEH KYJbTYPBhI UEIOBEKA.

UzydyeHne MareMaTHKH CIOCOOCTBYET 3CTETHYECKOMY BOCIUTAHHIO YEJIOBEKA, MOHMMAHHIO
KPacoThl M U3ALIECTBA MATEMATHYECKUX PACCYKIECHUH, BOCIIPUSITHIO FEOMETPHIECKUX (POPM, YCBOSHHIO
U7eu CUMMETPHUU.

1.2 Heau u3y4yeHHs: AUCHHUILIHHBI

[MpuopuTeTHRIMU LENTAME OOYUYSHHSI MATEMATHKE Ha yTIyOJIEHHOM YPOBHE MPOAOIIKAIOT OCTABATHCA:

- (dbopMUpPOBaHNE MEHTPANTbHBIX MAaTEMATUYECKUX MOHSATUH (YUCJIO, BEJUYHHA, TeOMETPHYECKast
durypa, TIepeMeHHas, BEPOSTHOCTb, (YHKIMUS, MPOU3BOMHAS, WHTErpan), O00eCIeYNBAIOIIINX
MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATHUECKOTO O0pa30BaHMs 00y YO X CS,

- nonBefeHHe OOydYaroIUXCsl HA JOCTYIMHOM [JIi HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3H
MATEMATHKH U OKPYKAIOIIEro MHUpa, MOHUMAHMID MATeMAaTUKH KaKk dYacTh OOMmel KyJbTyphl
YeJIOBEUECTBA,

- pPa3BUTHE WHTEIJICKTYaIbHBIX U TBOPYECKUX CHOCOOHOCTEH OOyYaroluxcs, MO3HABATEbHOMN
AKTUBHOCTH, UCCJICIOBATENILCKUX YMEHHH, KPUTHYHOCTU MBIIUICHUS, WHTEpPeca K H3YUYEHUIO
MaTEMAaTHKH,

- dopmupoBanre (yHKIMOHATBHON MAaTeMaTHYeCKOW TPAaMOTHOCTH. YMEHHsI pPaclo3HaBaTh
MAaTEMAaTHYECKUE AaCMEKThl B PEANbHBIX JKU3HEHHBIX CHTYAlMsIX W TPH H3YYEHUH IPYTUX y4eOHBbIX
MPEIMETOB, MPOSIBIICHUS] 3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, (POPMYTMPOBATh MX HA SI3bIKE MATEMATHUKH
U CO3/1aBaTh MAaTEMATHUYECKHE MOJEJH, MPUMEHSITh OCBOSHHBIA MaTeMAaTUYECKUH ammapaT Ijisl PelIeHHs
MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4, MHTEPIPETUPOBATH U OLIEHUBATH MOJTYYCHHBIE PE3YJIbTATHI,

2. COAEPKAHUE YYEBHOH JUCIHUILINHBI «<MATEMATHKA»

Auaredpa 1 Ha4YaJIa MATEMATHYECKOI0 AHAJIN3A.
Yucaa v BbIYUCTICHUS.

HatypanpHeie u nenplie uncna. IlpuMeHeHne NPU3HAKOB JEIMMOCTH LENBIX YHCEI, HAUOOIbIINH
obmmit nenutens (nanee - HOJl) u naumensbinee odmiee kpatHoe (nanee -HOK), octatkoB mo Mony.io,
anroputMa EBkinna ans peweHus 3a7a4 B LENbIX YUCIAX.

Paunonaneabie uncna. OOBIKHOBEHHbIE M JIE€CATHUYHBbIE IpOOH, TPOLEHTHI, OECKOHEUHBbIE
nepuonuieckue apodu. Ilpumenenue npobeil W TMPOLEHTOB NSl PEIICHUS NPUKIATHBIX 3a7a4 W3
Pa3IMYHBIX OTPAC/IEC 3HAHUN U PEaIbHON JKU3HU.

JleiicTBuTeNnpHbIC YHCa. PalinoHa bHbIE M HPPALMOHANIBHBIE YHCHa. ApupMETHUECKHE ONepauu
C AEHCTBUTENBHBIMH YHCJIaMH. MOIyJb NEHCTBUTENBHOTO 4MCia M ero cBoiictsa. IlpuOmmkéHHbIE
BBIUNCJICHMS], ITpaBUjia OKPYIJIEHUs, IPUKKUJIKA U OLIEHKA Pe3yJIbTaTa BbIUHUCIEHUN.

KowmmuiekcHbie uncna. Anredpanyeckas U TPUTOHOMETpHUYeCKast (POPMbI 3aIMUCH KOMILIEKCHOTO
yrcna. ApupMeTHuecKue Onepanuy ¢ KOMIUIEKCHBIMU duciami. M300paskeHre KOMIUIEKCHBIX YHCEeN Ha
KOOpAMHATHOW miockocth. ®opmyna Myaspa. KopHu n-off CcTeneHn U3 KOMILIEKCHOIO YHCIHA.
IIpuMmeHeHne KOMIUIEKCHBIX YUCEN TSl peIueHus GU3MYECKUX 1 TeOMEeTPUIECKUX 3a1a.

Crenenn ¢ nenbiM nokaszaresieM. buaom HetoTona. Mcnonp3oBanne nomxoasimeit GopMel 3anvcu
NENUCTBUTENbHbIX 4WCel AN pelleHMs] NPakTHUeCKUX 3aJad W [PEACTaBIEHUS  JaHHBIX.
Apudmerndeckuil KOpeHb HATYPAJIbHON CTETIEHH U €r0 CBOMCTBA.

CreneHp C palMOHalNbHBIM IIOKa3aTeleM U €€ CBOMCTBA, CTENeHb C JeHCTBUTENbHBIM
nokasarenem. Jlorapudm uncia. Cpoiictea norapudma. JlecsTuuHble 1 HATY pajbHbIE JOrapU(pMBL



CuHyCc, KOCHHYC, TaHI€HC, KOTaHI'€HC YMCIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHUHYC U
APKTAaHI€HC YUCJIOBOrO apryMEeHTa.

lIpakmuyeckas padoma «Bueinonnenue apugmemuyeckux onepayuii ¢ OelcmMeUmMensHsIMU U
KOMRAEKCHBIMU YUCIAMU, NPEOOPAZ0BANUSL YUCTIOBbIX GbIPANCEHUT »

lIpakmuueckas paboma « Pewienue npukiaoHix 3a0a4 HA NPOYEHNbLY

lpakmuueckas paboma «llpeobpaszosanue payuoHanbHbIX, UPPAYUOHATLHBIX, CHIENEeHHbIX U
HOKA3aMeNbHbIX BbIPANCEHUT »

lIpakmuueckasn paboma «IIpeodpazosanue 102apupmMuueckux 6u1paiceHui»

lIpakmuueckas paboma « Beruucnenue aprcunyca, apkKoCUnyca, apkman2encay.

YpaBHEeHUS U HEPABEHCTBA.

ToxnecTBa U TOXKIECTBEHHbIE IIPeoOpa3oBaHusl. YpaBHEHUE, KOPEHb YpaBHEHUs. PaBHOCHIIbHBIE
ypaBHEHUs U ypaBHEHUs-cieACTBUsA. HepaBeHCTBO, pelieHne HepaBeHCTBa. OCHOBHBIE METObI PELIEHMUS
HEeNbIX U JAPOOHO-PAllMOHANILHBIX YPABHEHUH W HEPAaBEHCTB. MHOTOWIEHBI OT OHOW TEePEeMEHHOM.
Jlenenne MHOrO4WwieHa HAa MHOroudjeH ¢ ocrtatkoM. Teopema be3dy. MHOrounenel ¢ LEIbIMH
koadppunmentamu. Teopema Buera. IIpeoOpasoBaHus YUCIOBBIX BBIPAXKEHHUH, COAEPKAIIUX CTENEHU U
kopHu. Hppanuonanbuble ypaBHeHUs. OCHOBHBIE METOAbI pPELIEHUS HPPaLUOHAIBHBIX YpPaBHEHMH.
ITokazarenbHble ypaBHeHUs1. OCHOBHBIE METO/BI PEIISHHS TIOKA3aTeIbHbIX ypaBHeHH. [IpeoOpazoBanue
BbIpa)keHUH, comepykammx Jjorapudmel. Jlorapupmudeckne ypaBHeHUs. OCHOBHBIE METOABI PEIIEHHS
JOrapu(PpMHUUECKUX YPAaBHEHHH.

OcHoBHBbIE TpUroHOMeTpudeckue ¢popmysl. [IpeoOpasoBaHre TPUTOHOMETPHUECKUX BBIPAKEHHIH.
Pemenune TpUroHOMETPUYECKUX YPABHEHUI.

Pemenne cucteM JMHEHHBIX ypaBHEHHMH. MarTpuna CHCTEMbl JIMHEHHBIX YPaBHEHHI.
Omnpenenurens MaTpUIbl 2X2, €ro T€OMETPUUYECKUM CMBICT U CBOMCTBA, BBIUUCIEHUE €TI0 3HAYEHUS,
MIPUMEHEHHE ONPEACNNUTENS U1 PELICHUs] CUCTEMbI IMHEHHBIX YpaBHeHNN. Pemenne npukiagHelx 3ana4d
C MOMOUIBIO CUCTEMBI JTUHEHHBbIX ypaBHeHUH. MccnenoBanue noCTPOCHHON MOJEIN C MOMOIIBIO MAaTPHULL
U ONpPEETUTENEH.

IlocTpoenne MaTeMaTHYECKMX MOJEIEeH peaNlbHOM CUTyalMH C IOMOILIBIO YpPaBHEHUH U
HepaBeHCTB. [IpuMmeHeHne ypaBHEHUI M HEPABEHCTB K PELICHUI0 MATEMAaTUYECKUX 3a1ad U 33434 W3
pa3NuYHBIX 00J1aCTe HAYKH U PeasbHOM KU3HH.

CucremMa M COBOKYNHOCTb YypaBHEHHl U HEpaBEHCTB. PaBHOCHUJIbHBIE CHUCTEMBbI U CHCTEMBI-
cnencrsusi. PABHOCHUIIBHBIE HEPABEHCTBA.

Otbop KOpHEHl TPUTOHOMETPHYECKUX YPAaBHEHMH C TIOMOLIBIO TPUTOHOMETPHUYECKON
OKPY>KHOCTU. Pelienne TpUroHoOMeTpUYECKUX HEPaBEHCTB.

OCHOBHbBIE METO/IbI PEIIEHUS TOKA3aTENbHBIX H JIOTapu(PMUIECKIX HEPABEHCTB.

OcCHOBHBIE METOIbI PELIEHNS UPPALMOHAIbHBIX HEPABEHCTB.

OcHOBHBIE METOABI pELIeHHUs] CHUCTEM U COBOKYIHOCTEH pallMOHAJbHbBIX, HPPALMOHAJbHbIX,
MOKa3aTeNbHBIX U JIOTapU(PMUIECKUX Y PABHEHHH.

VYpaBHEHUs], HEPABEHCTBA U CUCTEMBI C TapaAMETPAMHU.

IIpumenenue ypaBHEHM, CUCTEM U HEPABEHCTB K PELICHUI0 MATEeMAaTHYECKUX 3a7a4 U 3a7ad U3
Pa3NUYHBIX 00JACTEH HAYKH U PEabHOM JKU3HH, HHTEPIPETALUs MOJYYSHHBIX Pe3yJIbTaTOB.

lIpakmuyeckas paboma « Beitnonnenue mojicoecmeennsix npeoopazosaniii»

lIpakmuueckas paboma « Pewienue yenvix u OpoOHO-PAYUOHANLHBIX YPAGHEHUT »

lpakmuyeckas padoma « Pewienue yenvix u OpOOHO-PAYUOHANHBIX HEPAGEHCHE

llpakmuueckas paboma «llpeodpazoeanus YUCIO6bIX BLIPANCEHUT, COOEPACAUUX CMENeHU U
KOPHU»

lIpakmuueckas paboma « Pewienue uppayuoHaibHbIX ypasHeHuil»

lIpakmuyeckas paboma « Pewienue nokazamensHvix ypasHenuii»

lpakmuyeckas paboma « Pewienue no2apughmuyeckux ypasHeHui»

lIpakmuueckas paboma «lIpeodpazosanue mpueoOHOMeMPUIECKUX GIPAICEHUT»

lpakmuyeckas paboma « Peuienue mpueoHoMempuyeckux ypasHe Hui»

llpakmuyeckas padboma «Pewenue mpuconomempuyeckux ypasHenuii u omoop kopmueti ¢
HOMOWBIO MPULOHOMEMPUYECKOT OKPYICHOCTIU »



llpakmuyeckas padooma «llpumenenue onpedenumens ONsl peuteHuss CUCIEMbl JTUHEHHBIX
ypasHenuiy

lIpakmuueckasn paboma « Pewenue cucmem ypasHeHuil u Hepasencme»

lpakmuueckas paboma « Pewieniue mpueoHomMempuyeckux HepaseHcme »

lIpakmuyeckas paboma « Pewienue nokazamensnvix u 102apUGYMUYECKUX Hepasencme »

DyHKIUH U TPaQUKH.

OyHkuus, cnocodsl 3amanust QyHKwH. B3anMHo oOpatHbele GpyHkumu. Komnosunms ¢yHKIHA.
I'paduk pysKEH. DneMeHTapHbIE peodpa3zoBaHus rpaguKoB QyHKIH.

Obnactp ompeneneHuss W MHOXeCTBO 3HadeHMd ¢ynkumu. Hymm ¢ysxoum. IlpomexyTku
3HAKOMOCTOSIHCTBA. UéTHhle W HeuéTHble (QyHkumu. Ilepmommyeckme ¢ynkumn. I[IpomexyTku
MOHOTOHHOCTH (PyHKIMH. MakcuMyMbl 1 MUHUMYMBI pyHKInu. Hanbonblnee 1 HaMMeHblIee 3HAYEHUS
(YHKIIMU Ha TPOMEXKYTKE.

JluneliHast, KBampaTW4Has W JApOOHO-IMHEHHas (QYHKIMU. DJIEMEHTapHOE HCCIeNOBaHUE U
MOCTPOCHUE UX rpauKoB.

CrenenHas QyHKIHS C HATYPAJbHBIM U IIeJbIM MoKa3areneM. E€ coiicTa u rpaguk. CoiicTBa u
rpadpuK KOpPHs n-oii CTeNeH:n Kak QyHKINH 0OPaTHOM CTETIEH! C HATY PAJIbHBIM ITOKA3aTENIEM.

ITokazatenbHast u Jorapudmuyeckass (yHKIUHM, UX CBOHCTBAa M Trpaduku. Mcnomp3oBaHue
rpadpukoB GpyHKIUI 11 peLIeHns] ypaBHEHHH.

TpuroHomerpuveckass OKpPY>KHOCTb, OINpeNeeHne TPUTOHOMETPUUYECKUX (PYHKUMH YHCIOBOTO
apryMeHra.

QOyHKUMOHANBHBIE 3aBUCHMOCTH B pPEAJbHBIX IPOLIECCAX U SBJIEHUAX. | 'paduku peaspbHBIX
3aBUCUMOCTEN.

I'padpuk kommosumuu ¢QyHkuil. I'eomerpuueckue oOpa3bl ypaBHEHHH W HEPABEHCTB Ha
KOOPAMHATHON MJIOCKOCTH.

TpuroHomerpudeckne PyHKINHU, UX CBOMCTBA U rpadUKH.

I'padmueckue MeTonbI pelieHns] ypaBHEHNH 1 HepaBeHCTB. | padudeckne METOABI peIIeHus 3a1a4
C MapaMeTpaMu.

Ucnonp3zoBanne rpadukoB GyHKIUH I UCCIAENOBAHHS MPOLECCOB M 3aBHUCUMOCTEH, KOTOPBIE
BO3HUKAIOT MPH PEIIEHUH 337a4 U3 APYTHX YIEOHBIX MPEIMETOB U PEabHON )KU3HH.

Ipaxmuueckas paboma «llocmpoenue epaghuros Qhynxyuiiy.
Ipaxmuueckas paboma «llpeobpazosanis epaghuxos (yuxyuii ».
Hauyana maTeMaTH4eCKOro aHAJIN3A.

IMocnemoBatenbHOCTH, CHOOCOOBI 3aJaHUsSl IOCJIEOOBATENbHOCTEH. MeTOm MaTeMaTU4YeCKOi
UHAYKOUH. MOHOTOHHBIE M OTPaHUYEHHBIC MOCIENOBATENBHOCTH. VIcTOpusST  BO3HMKHOBEHHS
MaTeMaTHYECKOTO aHAIN3a KaK aHaJIN3a OECKOHEUHO MAaJIbIX.

Apudmerndeckas U reomeTpuueckas mporpeccud. beckoHeyHO yObIBaromasi reoMeTpudeckast
nporpeccusi. Cymma OeCKOHEUHO yOBIBAIOIIEH TeOMETPUYEeCKOW mporpeccuu. JIMHeHHbId W
SKCINOHEHUUAIbHBIN pocT. Uncno e. PopMyna CI0XKHBIX NPOLEHTOB. Mcnonb30BaHue NMPOrpeccun AJis
peLIeHHsI peajbHbIX 3a7a9 MPUKIIATHOTO XapaKkTepa.

HenpepsiBHBIE (GYHKIMM M HX CBOWCTBA. TOUYKH pa3pbiBa. ACHUMITOTHI I'padUKOB (YHKIIHHA.
CpoiicTBa (yHKUMH HENpepbIBHBIX Ha OTpe3ke. MeTox HHTEpBAJIOB MJsl PELICHUS HEPaBEHCTB.
IIpumeHeHue CBOMCTB HEMPEPbIBHBIX (DYHKIIMHA AJIST pEIIEHUS 3a1a4.

ITepast u BTOpas nmpousBoaHble PpyHKUMU. OnpeneneHne, reOMETPUIECKUN U (PU3NIECKII CMBICT
NPOM3BOIHON. YpaBHEHNE KacaTeIbHOH K rpaduKy QyHKIHH.

IIpousBonnble 3MeMeHTapHbIX (GyHKIMNA. IIpom3BOMHAST CyMMBI, TPOHM3BEACHHUS, HYAaCTHOTO M
KOMITO3ULIUH (PyHKIIHH.

[IpuMeHeHre TPOM3BOAHONW K HCCIENOBAHHMIO (YHKIMH HA MOHOTOHHOCTh U 3KCTPEMYMBI.
Haxosknenre HauOOJbIIEro U HAMMEHBIIIETO 3HAUYEHUH HeMPEPBIBHON (DyHKIIMK HA OTPE3KeE.

[IprMeHeHne TPOU3BOAHON AUl HAXOXKISHHSI HAWTYYIIETrO PEIICHUs B IPUKIAIHBIX 3a/1a4ax, IS
OTIpeNeJIeHNs] CKOPOCTH M YCKOPEHHUS Iporecca, 3aaHHOro (popmMy ol uian rpadukom.

ITepBooOpas3Hast, OCHOBHOE CBOWCTBO mepBoodOpa3HbIX. [lepBooOpas3Hble 3JeMEHTAPHBIX (PYHKIIHA.
[IpaBua HaXOXKAEHUS TEPBOOOPA3HBIX.



Hnrerpan. I'eomerpuueckuil cMmpici HHTerpaja. BeruucieHue omnpenenéHHOro HHTErpaia Mo
dbopmyie Hetorona—Jletibnma.

[Ipumenenne wWHTErpasa Uil HAXOXIEHUS Iulomaned IUiockux ¢uryp u  00bEMOB
re€OMETPHUYECKUX Tell.

IIpumeprr pemennit  nauddepeHUMaNbHBIX  ypaBHEHHUH. MaTeMaTH4eckoe MOJEIHPOBAHNE
peasbHBIX MPOLIECCOB C MOMOIIBIO AuddepeHInanbHbIX ypaBHEHUH

lpaxmuyeckas paboma « Beruucienue npousso0HsIx »

llpakmuyeckas paboma «Pewenue 3a0ay HA 2eomMempuyeckuil U QuU3UYECKUli  CMbICI
HpOU3BOOHOI»

Ipaxmuueckas paboma « Hccreoosanue hynkyuu ¢ NOMOWwsI0 NPOUIBOOHOH »

Ipaxmuueckas paboma « Haxooicoerue Haudonsuie2o U HAUMEHbULE20 3HAYEHUTl PYHKYULUY

Ilpaxmuueckas paboma «Hccneooeanue u nocmpoenue 2paguxos @GyHkyuu ¢ NOMOUBIO
HpOU3BOOHOI»

Ipaxmuueckas paboma «lIpumenenue npou3eoOHOI Npu peuieHut NPUKIAOHBIX 3a0a4»

IIpaxmuyeckas paboma « Beruucnenue HeonpeoeIénnuix UHmMezpanoey

Ipakmuyeckas paboma « Beruucnenue onpeoesénHusix uHmecpanoe»

lpakmuyeckas paboma « Beruucnenue onpeoenénHusix uHmecpanos»

MHoxecTBa M JTOTHKA.

MHoOecTBO, oOmepauuyd Haag MHOXKECTBaMH M WX cBoictBa. [uarpammer Ditnepa—Benna.
IIpuMeHeHne TEOPETHKO-MHOKECTBEHHOIO armapara [Jisl ONHCAHHS PEeabHBbIX MPOLIECCOB U SIBICHHH,
NPU PEUICHUH 3a/1a4 U3 JPYTUX yUeOHBIX PEAMETOB.

Omnpenenenue, Teopema, CBOWCTBO MAaTEMaTHUECKOrO OOBEKTa, CJIEACTBHE, IOKAa3aTeNbCTBO,
PaBHOCHJIbHBIC YPaBHEHUS
lpaxmuyeckas paboma « Betnoanenue onepayuti HAO MHOJICECBAMU »

I'eomerpus
IIpsaMbie U NJI0CKOCTH B IPOCTPAHCTBE.

OCHOBHbIE TIOHATHUSI CTepeoMeTpuu. Touka, mpsiMasi, TUIOCKOCTb, MpOCTpaHcTBO. [loHsaTHE 00
aKCHOMAaTHYECKOM MOCTPOEHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3auMHOe pacnonokeHHe MpsIMBIX B MPOCTPAHCTBE. IEpPECEeKaloLIuecs, MapaielbHble U
ckpemuBaroimuecs npsmele. IlpusHaku ckpemuBaromuxcss npsaMbix. [lapannenbHOCT NPSMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE: MapalljiesibHble NpPsMble B MPOCTPAHCTBE, MapajuIebHOCTb TPEX MPSIMBIX,
NapajuIeIbHOCTh MPSIMOM M TIocKOoCcTH. [lapannenbHoe W LEHTPaIbHOE MPOCKTHPOBAHUE, U300pakeHUe
¢uryp. OCHOBHBIE CBOWCTBA MapajUICJIbHOTO MPOEKTHUpoBaHus. M3o0pakenune Guryp B mapajuiebHOM
NpOeKUMU. YTJIbl C COHAIpPABJICHHbBIMH CTOPOHAMHM, YTOJ MeXIy TMpPsSMbIMH B IPOCTPAHCTBE.
ITapannenbHOCTh MJIOCKOCTEW: MapajuleNbHblE IUIOCKOCTH, CBOMCTBA MAapajuIeNbHBIX IIOCKOCTEH.
IIpocreiimue npocTpaHCTBEHHbIE (UIYpbl HAa IUIOCKOCTH: TETPA’3Ip, MNapajuleNenunes, MOCTPOCHHE
CEYEeHUN.

IlepneHauKyIAPHOCTD NPAMONH U IUIOCKOCTH: MEPHEHIUKYJSIPHbIE NpsMble B MPOCTPAHCTBE,
IpsiMble NapalijieNibHble U MEePNeHIUKYJISpHbIE K MJIOCKOCTH, MPU3HAK MEPHEeHINKYJSIPHOCTH NPSMOM U
IUIOCKOCTH, TeopemMa O MpsMOIl NepneHAUKYJApHONH MiockocTu. OpTOroHanbHOE MNPOEKTHPOBAHUE.
IlepnieHnuKyIsAp M HAKJIOHHBIE. PACCTOSIHME OT TOYKH [0 IUIOCKOCTH, PAacCTOsIHME OT MpsAMOM 10
IUIOCKOCTH, TMpOoeKuusi (Gurypel Ha IUIOCKOCTh. [lepmeHAuKyJISIPHOCTh IUIOCKOCTEH: IMpH3HAK
NEePNEeHNKYJISIPHOCTU ABYX IUIOCKOCTe!. Teopema o TpéxX nepneHanKyasipax.

Yrel B IPOCTPAHCTBE: YIOJ MEXAY MPsIMOM U IUIOCKOCTBIO, IBYTPAHHBINA YIOJ, JTUHEHHBIN yroJ
AByrpaHHoro yrna. TpéxrpaHHblii U MHOrorpaHsble yribl. CBOMCTBa MJIOCKUX YIJIOB MHOTOIPaHHOIO
yrua. CBolicTBa MJIOCKUX U JIBYIPAHHBIX YIJIOB TPEXTPAaHHOIO yriia. TeopeMbl KOCUHYCOB U CHHYCOB JJIsI
TPEXTPAHHOIO yIJIa.

Ipaxmuueckas paboma « Peutenue 3a0ay na evruucienue 00wéma u RI0WAOU NOGEPXHOCMEN NPU3M »

Ipaxmuueckas paboma « Peutenue 3a0au na evruucienue 00véma u niouaou NOGEPXHOCme NUPAMUO

Ipaxmuueckas paboma « Peutenue 3a0ay Ha HaxoxcOoeHue 371eMeHmMOo8 NpUsM u RUPAMUO »

Ipakxmuueckas paboma « Peutenue 3a0au na npumenenue meopemst 0 mpex nepneHOUKyIspax»
MHOrorpaHHHKH.



Buzapl MHOrorpaHHUKOB, pa3BépTka MHororpaHHuka. Ilpusma: n-yrojpHas npusma, npsMas u
HAKJIOHHAss TPU3MbI, OOKOBasi M TOJIHAS TOBEPXHOCTh Mpu3Mbl. llapannenenunen, npsiMOyroJibHBIN
napajuienenunen U ero cpoictsa. Kparuaililnpe myTH Ha NOBEPXHOCTH MHOrOrpaHHuKa. Teopema
Oiinepa. IlpoctpancTeenHass teopema I[Iudaropa. Ilupamupa: n-yronpHas nupaMuaa, NMpaBUJIbHAS U
yceuéHHass nupamunbl. CpoiicTBa pédep M OOKOBBIX TpaHei NpaBWIbHOW mnmpamunel. [IpaBriibHBIE
MHOTOTPaHHUKHU: MpaBUJIbHAS MPU3Ma U MPaBUJIbHAS MUpPaMKa, NIPaBUIIbHAS TPEYTojbHasl NMUpaMuaa U
NpaBUIIBHBIN TeTpasnp, kyO. IlpeacraBieHne o MpaBUIIBHBIX MHOTOTPAHHUKAX: OKTA3[p, JOACKAdAP H
HUKOCA3IP.

Brrucienne 5neMEHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHamu, yriael Ilnomans OokxoBoi
MOBEPXHOCTH U TOJHOH MOBEPXHOCTH NPSMOW MPHU3MBI, IUIOLMIA[b OCHOBAaHMN, TeopeMa O OOKOBOH
MOBEPXHOCTU TNpsAMON mnpu3Mmel. Ilnomans OOKOBOH MOBEPXHOCTH U TOBEPXHOCTH TMPABUIBHOM
MUPaMUJIbL, TEOpEMa O IUIOLIAN YCeUEHHON MUPaMUIBL.

CumMeTpusi B IPOCTPAHCTBE. DJIEMEHTbl CUMMETPUHN MPABUIBHBIX MHOTOrpaHHUKOB. CHMMeTpUst
B TMPaBWJIBHOM MHOTOIpaHHUKE. CHMMETpHUs Mapajjenenumnena, CUMMETPUsS NPaBUIBHBIX IPHU3M,
CUMMETpUsl NpPaBUJIbHOM nupamunbl. /JIBHokeHHUs B MpoCTpaHCTBe. JIBMKEHHS MPOCTPaHCTBA.
Otobpaxenusi. [IBmxeHuss u paseHCTBO ¢uryp. OOmme cBoiicTBa ABIIKEHWH. Buabl IBHXKEHUH:
napauleNibHbIM MEepeHOC, LIEHTpalibHas CUMMETPHS, 3€pKajbHas CUMMETPHUs, OBOPOT BOKPYT NPSIMOHM.
[Tpeobpazosanus mogodusi. [Ipsimast u cdepa Diinepa.

lIpakmuyeckas paboma «Pewenue 3a0au na ewviuucnenue odvema u niowyaou NoGepxXHocmeli
MHO2OCPAHHUKOB. »

BekTopb! 1 KOOpAHHATHI B IPOCTPAHCTBE.

IToHsATHA: BEKTOp B NPOCTPAHCTBE, HYJEBONH BEKTOp, AJMHA HEHYJIEBOI'O BEKTOpPAa, BEKTOPHI
KOJUIMHEapHbIe, COHAIpPAaBJIEHHbIE U MPOTHBOIOJIOXKHO HaIPaBJIeHHblE BEKTOpPbl. PaBEeHCTBO BEKTOPOB.
JIeficTBUS C BEKTOPAMHU: CJIOKEHHE U BBIUUTAHUE BEKTOPOB, CYMMa HECKOJbKUX BEKTOPOB, YMHOXEHHE
BeKkTOpa Ha yucyuo. CBolicTBa ciokeHus BeKTopoB. CBOICTBAa YMHOXKEHUsI BeKTopa Ha uucio. Ilonstue
KOMIUIaHapHble BeKTOpbl. lIpu3Hak KoOMIUIaHAPHOCTH TpPEX BekTOopoB. llpaBuio mnapanienenunena.
Teopema 0 pas3nokeHMM BeKTOpa IO TPEM HEKOMILIaHapHbIM BekTopaMm. IlpsMoyrospHas cucrema
KoopauHat B mnpocTtpaHcTBe. Koopaunatel BekTopa. CBs3b MeXAy KOOpPAHWHATaMHM BeKTOpa U
KOOpAMHATaMM TOUEK. YToJ Mexxay BekTopaMmu. CkaisipHOe IPOU3BEIeHNE BEKTOPOB.

Bexropel B mpoctpaHcTtBe. Ormnepanuu Haj BekTOpaMu. BekTopHOe yMHO)XEHHE BEKTOPOB.
CaoiicTBa BeKTOpHOro yMHOeHus. [IpsMoyronpHas cucteMa KOOpAUHAT B npocTpaHcTBe. KoopauHaTel
BekTopa. PasnokeHue BekTopa mo 0Oasmcy. KoopaumHATHO-BEKTOPHBIH METOA TPH  pEIIeHUH
reOMeTpUYECKHX 3a/1ad.

Ipaxmuueckas paboma « Beinonnenue Oeiicmeuii HaO 6eKMoOpamu»

Tena spamenus.

[MonsiTHsA: UMAMHAPUYECKAsK TIOBEPXHOCTh, KOHUYECKasl MOBEPXHOCTD, ChepryecKasi TOBEPXHOCTb,
obOpasyromue noepxHocTeil. Tema BpaleHus: HUJIUHAP, KOHYC, YCEYEHHBIH KOHYC, cdepa, map.
B3aumnoe pacnonoxkenne cepbl U IUIOCKOCTH, KacaTesbHas IUIOCKOCTh K chepe. M3obpakenue ten
BpAaLEHNs Ha IIOCKOCTH. Pa3BépTka umnmHapa u koHyca. CummeTpust cepsl U mapa.

O6bém. OcHoBHbIE cBOiWicTBa 00BEMOB Ten. Teopema 00 o00BEME NPSMOYTOJIBHOTO
napajiesnenrnena u cieactsus u3 Heé. OObEM npsiMON M HAKJIOHHOH MPHU3MBI, LIWJIHHAPA, MUPAMUAABI U
KoHyca. OOBbEM 1mapa 1 [mapoBOro CerMeHTa.

KomOunamum ten BpalneHuss U MHOTOrpaHHUKOB. [Ipu3ma, BmUCaHHAas B LIMUIMHAP, ONMHCAHHAS
okosyo mmiuHpa. [lepeceuenne chepsl u mapa ¢ riockocTero. Kacanmne mapa u cdepbl TIOCKOCTBIO.
[ToHsiTHE MHOTOTrpaHHMKA, OMHUCAHHOTO OKOJIO cepbl, cepbl, BIIMCAHHON B MHOTOIPAaHHHK HJIM TEJO
BpallleHus.

[Inomane mMOBEPXHOCTH WHJIMHAPA, KOHyca, Iuiomanb cdepbl u e€ dacteil. [lomobme B
npoctparcTBe. OTHOWmEHHEe OO0BEMOB, TUIOMIAaned moBepxHOCTeH momoOHBIX ¢uryp. IIpeobOpasopanue
nonoOusi, romoteTusi. Perenne 3a1a4 Ha TUIOCKOCTH € MCTIOJIb30BAHUEM CTEPEOMETPUIECKUX METOIOB.

ITocTpoeHue cevyeHHWit MHOTOTPAaHHHMKOB W TEJ BPAIICHHUS. CEUEHHUs] MMIMHApPA (TapajjiebHO U
NEePIEeHIUKYJIIPHO OCH), CEUeHHsI KOHyca (TMapauieIbHOE OCHOBAHMIO M MPOXOJSINee Yepe3 BEPIIUHY ),



CEYeHMs IIapa, METOABbl NMOCTPOEHUS CEUYECHHUI: METOHA CJIEeNOB, METOJ BHYTPEHHErO NMPOEKTUPOBAHUS,

METOJ MEePEeHOCa CEeKy e MIOCKOCTH.

Ipaxmuueckas paboma « Peutenue 3a0ay na evruucienue 00wéma u nIOWAOU YUlIuHOpay

Ipaxmuueckas paboma « Peutenue 3a0au na evruucienue 00wéma u NIOwWAOU KOHYCa»

Ipaxmuueckas paboma « Peutenue 3a0au na HaxodcoeHue 21eMeHmos YuauHopa u KOHycay
BeposiTHOCTB M CTATHCTHKA

I'pad, ces3ubiii rpad, nmytu B rpade: nukibl U nenu. CTeneHb (BaJIEHTHOCTh) BepinuHbI [ padbl
HAa MJIOCKOCTH. [lepeBbs.

CrnyvaifHble SKCIIEPUMEHTHI (OTIBITHI) U CIy4aiHbIe COOBITHA. DJIEMEHTapHbIE COOBITHS (MCXOMBI).
BepositTHOCTB citydaliHOTO COOBITHSI. BIM30CTh YaCTOTHI U BEPOATHOCTH cOOBITHH. Ciy4aifHble ONBITHI C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHAMH.

Onepauuu  Hag COOBITUSIMU:. TiepecedeHrne, OOBbEAMHEHHE, TPOTHUBOIMOJIOXKHBIE COOBITHSI.
Juarpammel Jiinepa. @opmyJia CIOKEHUs BEPOATHOCTEM.

VYcnoBHAs BEPOATHOCTb. YMHOXEHHE BEpOSTHOCTEH. JlepeBO CiaydallHOro SKCIEPHMEHTA.
®Dopmyna nosHoM BepositHocTH. Dopmyia batieca. HesaBucumbie coObITHS.

bunapHsIil ciny4aifHbIi onbIT (MCTIBITAHKE), YerieX U Heyaada. HesaBucumele ucnbitanus. Cepust
HE3aBUCHMBIX HCIBITAHUH 10 mepBoro ycrexa. llepecraHoBku W (aktopman. Yucio couyeTaHuid.
Tpeyronpauk ITackans. @opmyna buroma HeroToHa.

Cepust He3aBUCHMBIX UcTbITaHNN beprynmm. CiydaliHelii BBIOOP M3 KOHEUHOW COBOKYITHOCTH.

Cnyualinas BenuuuHa. PacnpeneneHnue BeposiTHOcTeil. Jluarpamma pacnpepeneHus. Onepauuu
HaJ ciydyaiHbIMU BennuuHaMu. bunapHas cinydaitnasa BenuuuHa. [Ipumepsl pacnpeneneHuii, B TOM YHUCe
reoMeTpHUYECKOe U ONHOMHUAIBHOE.

CoBmecTHOE pacmpenesieHue AByX CIydaiHbIX BeIndnH. He3aBrucuMble CiydailHble BEIMUNHBIL.

MaremaTudeckoe OXKMIOAHHE CIy4alHOW BenWumHbI (pacrpeneneHus). Ilpumepbl npruMeHeHUs
MaTEMAaTHYECKOrO OKHMIAHUsl (CTpaxoBaHue, JioTepes). MaremMaTudeckoe OXKHIAHUE OWHAPHOU
CIy4alHON BeNM4YUHBL MaTeMaTH4eckoe OXUAAHUE CYMMBI CIy4YalHbBIX BEJIWYUMH. MaTeMaTudeckoe
O’KUIaHUE TEOMETPUIECKOTO M OMHOMHAIBHOTO PaCIpeIeIeHHN.

Jlucriepcuss U CTaHZAPTHOE OTKJIOHEHUE CIy4YailHOH BenuuuHbI (pacrpeneneHus ). Jlucrepcus
OnHApHOH CiydalfHOH BeIMYMHBI MaTeMaTHYeCKOe OKUJAHUE MPOHM3BENEHHUs W AMCIEPCUS CYMMBI
HE3aBUCHUMBIX CIy4YalHbIX BeJWYMH. JluCmepcuss M CTaHAAPTHOE OTKJIOHEHHEe OWHOMHAIBHOTO
pacmpeneneHus. Jlucrnepcus U CTaHAAPTHOE OTKJIOHEHHE FEOMETPUUECKOrO PACIIPEAEIICHHUS.

Hepasencto Yebbimiéna. Teopema UeObnnéra. Teopema bepuyman. 3akoH OONbIIMX YHCE.
Bri6opounslit MeTon uccnenosanuii. Beibopounbie xapakrepuctuku. OnieHUBaHNE BEPOSTHOCTH COOBITHS
110 BEIOOPOUYHBIM TaHHBIM. [IpoBepKa MpoCTEHIINX MMIIOTE3 ¢ MOMOIIBIO H3YUEHHBIX PACIIPEASIICHH.

HenpepeiBuble cnydaiinple  BenuuuHbl  Ilpumeppl.  @yHKuMS IUIOTHOCTHM — BEPOSATHOCTHU
pacnpeneneHus. PaBHOMepHOe paclipesiefieHHe U ero CBOMCTBA. 3a/lauy, NPUBOSIINE K TOKa3aTENbHOMY
pacmpeneneHuIo. 3afaud, MPUBOISIIME K HOpMaJbHOMY pacnpeaeneHuto. PDyHKIuUsS MIOTHOCTH
BEPOSITHOCTH TIOKA3aTEJIbHOIO pachpenesieHus, (QYHKIHUA IUIOTHOCTH BEPOATHOCTH HOPMAJBHOTO
pacnpeneneHus. @yHKIMS NIOTHOCTU U CBOMCTBA HOPMAJIBHOTO PAaCpeeIeHusI.

[TocnenoBaTenpbHOCT  OAMHOYHBIX  HE3aBHUCUMBIX  COOBITMH. 3amayd, MNPUBOASINUE K
pacnpenenenuro Ilyaccona.

KoBapmauus nByx cnyuaiieix BennuuH. Koadduiment nuHeiHoi koppemsimun. CoBMeCTHBIE
HaOJFOIEHNsT IByX BeNWYHH. BbIOOpOUHBIH KO3(pPUIMEHT Koppemsuuu. Pazmuuue Mexny JHHEHHOM
CBSI3BI0 M IPUYMHHO-CJIECTBEHHON CBA3BIO. JIMHElHas perpeccus, METOA HAMMEHBIINX KBAPAaTOB.

lIpakmuyeckas paboma « Peuwtenie 3a0au ¢ UCRONb3068AHUEM MEOPEM EPOSIMHOCIETN »

Ipaxmuueckas paboma « Peutenue xomMOuHamopHuix 3a0ay »

lpaxmuyeckas paboma « Haxooicoenue uuciosuix Xapakxmepucmux CIyyaiinoi 6eauyunsl »

3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA MATEMATHUKHU

JINYHOCTHBIE Pe3yJIbTATHI
JIM4HOCTHBIE pe3yJIbTaThl OCBOSHHUSI MATEMATHUKH JIOJKHBI OTPAXKaTh TOTOBHOCTb U CIIOCOOHOCTH
00y4aroIuxcsi PyKOBOACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEH MO3MIMEH JIMYHOCTH, CHUCTEMOM
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LIEHHOCTHBIX OPHEHTAINH, MO3UTHBHBIX BHYTPEHHUX YOEKICHUH, COOTBETCTBYIOIINUX TPAAHLIMOHHBIM
LIEHHOCTSIM POCCHICKOro 0OIIecTBa, pacIIMPEeHHE S>KU3HEHHOrO OMNbITA W OIbITa JEATENIbHOCTH B
npoIiecce peain3alii OCHOBHBIX HANPABJIEHUH BOCIIUTATEbHON NEATEIBHOCTH, B TOM YHCIIE B YaCTH!

1) rpaskaaHCKOro BOCIUTAHUS:

c(pOPMHPOBAHHOCTD IPAKIAHCKON MO3ULIUH 00YYAIOIIEerocsi KAk aKTHBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUICKOTO O0IIECTBa, MPEACTABICHHE O MAaTEMATHIECKUX OCHOBaX (PyHKIIMOHHPOBAHUS
PA3NIUYHBIX CTPYKTYP, SBJICHUH, IPOLEAYP ITPAKIAHCKOTro o0mecTsa (BEIOOPHI, ONPOCH! U APYTOE),
yMEHHE B3aUMOJIEHICTBOBATh C COLMAIbHBIMA HHCTUTYTaMH B COOTBETCTBUH C UX (QYHKIHMSIMU U
Ha3HAuYEHHUEM;

2) IATPHOTHYECKOT0 BOCIIUTAHHUS:

cpOpPMHPOBAHHOCTb POCCHICKOM IpakIaHCKOW WACHTHYHOCTH, YBAXKEHHUS K MPOLLIOMY H
HACTOSIIEMY POCCHICKON MaTEMAaTHKH, IEHHOCTHOE OTHOIIEHHE K JOCTIIKEHHSIM POCCHICKHIX
MaTE€MaTUKOB U POCCUHCKON MaTeMaTHYECKON IIKOJIbI, UCIONb30BAHUE STUX TOCTUKEHUN B IPYIUX
HAyKax, TEXHOJIOTUSX, Cpepax IKOHOMHKHY,

3) NyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

OCO3HAHME TYXOBHBIX LIEGHHOCTEH POCCHIICKOTO Hapoaa, CPOPMHUPOBAHHOCTb HPABCTBEHHOTO
CO3HAHUS, STUYECKOTO MOBENEHHS, CBA3aHHOTO C MPAKTHUECKUM MPUMEHEHHUEM JOCTI)KEHUI HAyKH U
AESITeTIbHOCTBIO YYEHOT0, OCO3HAHME JINYHOTO BKJIaJa B IOCTPOEHHE YCTOMYNBOTO OyAyIIero;

4) 3¢TeTHYECKOT0 BOCITUTAHHS:

3CTETUYECKOE OTHOLICHNE K MUPY, BKJIIOUYAs 3CTETHUKY MAaTEMaTHUYECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 33144, PELICHHH, PACCyKIEHUH, BOCIPUUMYHBOCTh K MATEMATUYECKUM aCIIEKTaM Pa3IMUHBIX
BUJIOB UCKYCCTBA,

5) puznueckoro BocnUTAHUSA:

c(pOpPMHPOBAHHOCTb YMEHUsI IPIMEHATh MAaTEMAaTHYECKHIE 3HAHUS B MHTEPECcax 37J0POBOTO U
6e3omacHoro o0pasa *KU3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3[JOPOBBIO (3I0POBOE MUTAHHE,
cOamaHCHPOBaHHBIN PEKUM 3aHSATHHA U OTHBIXA, PETyJIsipHas pU3HUeCcKast AKTUBHOCTD), (PU3NIECKOe
COBEPIIEHCTBOBAHUE MTPH 3aHATHUSIX CIIOPTUBHO-0370POBUTENBHON AEATEIBHOCTHIO;

6) TPyAOBOr0 BOCIIUTAHUSI:

TOTOBHOCTD K TPY/ly, OCO3HAHHE LIEHHOCTH TPYIOIIO0US, HHTEPEC K Pa3IMIHBIM chepam
npo¢eCCHOHATBHOMN 1A TENIbHOCTH, CBA3aHHBIM C MATEMATUKON U €€ MPUJIOKEHUSIMH, YMEHUE COBEPIIATh
OCO3HaHHBIN BEIOODP OyayiIel mpodeccuu 1 peaTn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TJIAHBI,
TOTOBHOCTD U CIIOCOOHOCTb K MATEMAaTHYECKOMY OOpPa30BaHHIO H CAMOOOPA30BAHUIO HA MPOTSKEHUH
BCEH JKU3HHU, TOTOBHOCTh K AaKTUBHOMY YYaCTHIO B PEIIEHUH NMPAKTHYECKHIX 3a/1a4 MaTEMAaTHIECKOH
HAIPaBJICHHOCTHY,

7) 3K0JIOrHYeCKOro BOCTIMTAHUS:

c(pOpPMHPOBAHHOCTD IKOJOTHUECKON KYJIBTYPbl, IOHUMaHHE BJIUSHHS COLIMATBHO-3KOHOMUYECKHX
NPOILIECCOB HA COCTOSIHUE MPUPOTHON U COLMATIBHOMN Cpelbl, OCO3HAHME TII00aIbHOIO XapakTepa
JKOJIOTHYECKHX MPOoOIeM, OpUEHTAlHs Ha MPUMEHEHHE MAaTEeMAaTHIECKUX 3HAHUH JJTsI peIleHs 3a1a4 B
o0JacTu OKpy>Karo1eli cpenpl, IUIAHUPOBAHHUE MOCTYIIKOB U OLIEHKH UX BO3MOJKHBIX MTOCIENCTBUH ISt
OKpY Karollei cpenspl,

8) HeHHOCTH HAYYHOTI'0 MO3HAHUS:

c(pOpMHPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOIIErO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKH U OOINECTBEHHO! MPAKTUKH, TOHUMAaHNE MaTEMaTHYECKOH HayKU Kak chpepbl YeTOBEUECKON
AESITEIbHOCTH, 3TAIOB €€ PA3BUTHUS M 3HAYMMOCTH ISl PA3BUTHS LIUBIIIM3ALIUH, OBJIAJICHUE SI3BIKOM
MaTeMaTHKH 1 MATEMAaTHIECKON KyJIbTYPOH KaK CPEICTBOM MO3HAHUS MHPA, TOTOBHOCTb OCYIIECTBIIATD
MPOEKTHYIO U HCCIIEIOBATENbCKYIO IATENbHOCT HHAUBUAYAIBHO U B TPYIIIIE.

MeTtanpeaMeTHbIe pe3yJabTaThI

B pesysbrare nzydeHust MaTEMaTHKH Ha YPOBHE CpenHero odiiero odpazoBanus y odydaroierocs OyayT
c(OopMHUPOBaHbI MO3HABATEIbHBIE YHUBEPCAIbHbIC YUeOHbIE 1EHCTBUS, KOMMYHHUKATHBHBIE
yHHUBEpCaIbHbIC YueOHbIC NEHCTBUS, PEryJIITHBHBIC yHUBEPCAIbHBIE YIEOHBIE IEHCTBHS, COBMECTHAS
IeSITeTbHOCTb.

Ilo3HaBaTebHBIE YyHHBePCAJIbHbIE YUeOHbIE el CTBUSA
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ba3oBbie ornueckue AeicTBUA:

BBIABJIITh M XapaKTEPU30BATh CYIIECTBEHHbIC MPU3HAKH MAaTEMAaTHUECKUX OOBEKTOB, TIOHSATHI,
OTHOIIEHUH MEXy MOHATUSAMH, (OPMYIJIUPOBATH ONPENEICHUS TOHSITHIHA, YCTAHABINBATH CYLIIECTBEHHBIN
NPU3HAK KJIaCCU()HUKALUU, OCHOBAHHUS [Tt 0O0OIIEHNS 1 CPABHEHUS, KPUTEPUH MMPOBOIUMOTO aHAIIN3A,
BOCIIPUHHUMATh, (POPMYJIUPOBATh U PEOOPA3OBBIBAT CYXKICHUS: YTBEPAUTEIbHBIE H OTPHIATEIIbHBIE,
€AMHUYHBIE, YaCTHBIE 1 O0IINE, YCIOBHBIC,

BBIABJIITD MATEMATUYECKIE 3aKOHOMEPHOCTH, B3AUMOCBSI3H U IPOTUBOPEUHS B (haKTax, JaHHBIX,
HaOJIFOICHUSX U YTBEPIKACHUSX, MIPEIJIaraTb KPUTEPUU AJISI BBISIBJICHUSI 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNL,

JeNaTh BBIBOJBI C HCIIOJIb30BAHIEM 3aKOHOB JIOTHKH, 1€AYKTUBHBIX H HHIYKTHBHBIX YMO3aKIIOYECHHUH,
YMO3AaKJIFOUEHUI MO aHAJIOTUH;

MPOBOJUTH CAMOCTOATENBHO TOKA3aTeIbCTBA MATEMATHUECKUX YTBEPIKACHHH (TIPSMBbIE U OT
MPOTHBHOT'O), BEICTPAUBATh apTy MEHTALIUIO, IPUBOANTL PUMEPBI U KOHTPIIPUMEPBI, 00OCHOBBIBATH
COOCTBEHHBIE CYK/I€HUS 1 BHIBOJIBI,

BBIOMpATH CrIOCO0 pereHus yueOHOH 3a1a4un (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIIEHMSI, BLIOUPATh
HanboJee MOAXOISIIUN C YUETOM CAMOCTOSITENIbHO BBIIEIEHHBIX KPUTEPHER).

Ba3oBbie nccnenoBaTeIbCKHE 1EHCTBUSA:

HCTIOJIB30BATh BOIIPOCHI KaK UCCIIEAOBATENIbCKUN HHCTPYMEHT NO3HAHUS, (POPMYJIUPOBATH BONPOCHI,
¢buKcHpyrOLIMe TPOTUBOPEYHE, TPOOIEMY, YCTAHABINBATE HCKOMOE U JaHHOE, (POPMUPOBATh TUIIOTE3Y,
apryMEHTHPOBAThH CBOIO MMO3ULIHIO, MHEHHE,

MPOBOJUTH CAMOCTOSATENBHO CIIJIAHWPOBAHHBIN SKCIIEPUMEHT, UCCIIEIOBAHIE IO YCTAHOBIICHHIO
0CcOOEHHOCTE MaTEMAaTHIECKOTrO OOBEKTA, SIBJICHHS, IPOIIECCA, BBISIBICHUIO 3aBUCHIMOCTEN MEXKIY
O00BEKTaMH, SIBJICHUSIMH, TIPOLIECCAMU,

CaMOCTOSITENILHO (hopMyTupoBaTh 0OOOMIEHNUS 1 BBIBOMBI IO PE3yJIbTaTaM MPOBENEHHOTO HAOOACHMS,
HCCIIEIOBAHMS, OLIGHUBATh JOCTOBEPHOCTD MOJIYUYEHHBIX PE3YJIBTATOB, BEIBOAOB U 0000LICHHI;
MPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOLIECCA, & TAKXKE BBIABUIATh MPEATOIOKEHHS O €r0 Pa3BUTHH B
HOBBIX YCJIOBUSIX.

Pabora ¢ undopmanueii:

BBIABJIATD NeUIUTH HHOPMALINH, JAHHBIX, HEOOXOIUMBIX JIJIsl OTBETA HAa BOIIPOC U JUISI PEILEHHS
3a/a4m;

BBIOMpPATh HH(POPMALIUIO M3 HCTOYHUKOB PAa3JINYHBIX THIIOB, aHAJTM3UPOBATh, CUCTEMATH3UPOBATh U
UHTEPIPETHPOBATH HHPOPMALIUIO PA3TUYHBIX BUIOB U (POPM MPEICTABICHUS,

CTPYKTYPHPOBATh HH(POPMALIUIO, MPENCTABIATE €€ B PA3INYHBIX (POPMAax, HILTIOCTPUPOBATH rpaUIecK;
OLIEHUBATh HAAEKHOCTh HHYOPMALIMH IO CAMOCTOSITENIbHO C(HOPMYJIUPOBAHHBIM KPUTEPUSIM.
KomMyHHKaTHBHBIE YyHUBeEPCAJIbHbIE YUeOHbIe 1eHCTBHA:

BOCIIPUHUMATh U (POPMYJIIHPOBATH CY>KACHUS B COOTBETCTBUU C YCIOBHSIMH U LEISIMHU OOILIEHMUS, SICHO,
TOYHO, TPAMOTHO BBbIPa’KaTh CBOKO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX, 1aBaTh MMOSICHEHUS
10 XOAy PEeLICHHUs 3a1a4H, KOMMEHTHPOBATh MOJIyYeHHBIH Pe3yJIbTaT;

B XO/1€ OOCY K/I€HUS 3a/1aBaTh BOIPOCHI TIO CYLIECTBY 00CYKAaeMOM TeMbI, TPOOIEMBI, perraeMoi
3a/1a4M, BbICKA3bIBATh UIECH, HALIEJICHHbIE Ha MTOMCK PEIIEHHsI, COTTOCTABIISITh CBOH CY KACHUS C
CY’KICHHUSIMU IPYTUX YYaCTHUKOB AHaiora, 0OHapy KUBaTh pa3jMyle U CXOICTBO MO3ULHH, B
KOPPEeKTHOH (popme hopMyIHpOBATh Pa3HOIIIACHS, CBOU BO3PAKECHUS,

NPEACTABISITh PE3YJIbTAThI PELICHHS 3aa9H, SKCIIEPUMEHTA, HCCIEOBAHMUS, POEKTA, CAMOCTOSTEIBHO
BbIOMpPATh (OPMAT BBICTYILICHHS C YIETOM 3a7a4 NMPE3CHTAIUN 1 OCOOCHHOCTEH ay IUTOPHHL.
PeryasiTuBHBIE yHHBepCAJIbHbIE YUeOHbIE AeHCTBHS

Camoopranmn3auus:

COCTABJIATH TUIAH, AJITOPUTM PELISHHS 33Ja4H, BBIOMPATh CIIOCOO PEIICHUS ¢ YUETOM MMEIOLIIXCS
pecypcoB M COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTUPOBATh U KOPPEKTUPOBATh BAPHUAHTHI PELICHHI C
y4E€TOM HOBOH HH(pOpPMAIUH.

CaMOKOHTPOJIb:
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BJIAJIETh HABBIKAMH [TO3HABATELHON pedIeKCHN KaK OCO3HAHHUS COBEPIIAEMBIX ACHCTBUI U
MBICJIUTENBHBIX TPOLIECCOB, UX PE3YJIBTATOB, BIaETh CIOCOOAMHU CAMOIIPOBEPKH, CAMOKOHTPOJIS
nporiecca 1 pe3yJbTaTa peleHus] MaTeMaTHIeCKON 3a/1a4H;

NPEABUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPH PELICHUH 3a/1a4H, BHOCUTh KOPPEKTUBBI B
IESITeIbHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAWIECHHBIX OLUIMOOK, BbISIBICHHBIX
TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LIEJIU U YCIOBHSIM, OOBSICHATD IPUYHHBI JOCTHKEHHS UITH
HEIOCTIKEHUS PE3YJIbTATOB AEATEIBHOCTH, HAXOUTh OIINOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OTIBITY .
CoBmecTHas1 1eITeJILHOCTD:

MOHUMATh U UCIIOJIb30BaTh MPEHMYIIECTBA KOMAHIHOW U MHAUBUY AJIbHOH pabOThI IIPH peIleHuN
y4eOHBIX 33a7a4, MPUHUMATBH 11eJIb COBMECTHOM AESITEIbHOCTH, TUNIAHUPOBATh OPTaHU3ALII0 COBMECTHOMN
paboTsl, pactpenensaTs BUAbI padoT, JOroBapuBaThCs, OOCYKAATh MPOLECC U Pe3yabTaT paboThl,
00001maTh MHEHHUST HECKOJIBKUX JIFOJIEH; Y4aCTBOBATh B TPYIIOBBIX (hopMax paboTel (00Cy kKaeHHs, OOMeH
MHEHHH, < MO3TOBBIE IITYPMbD) U HHBIE), BBITOJHITH CBOKO YacTh PadOThl U KOOPIUHUPOBATH CBOH
OEeNCTBUSA C IPYTUMH YJICHAMH KOMaH/bl, OIICHUBATh KAU€CTBO CBOETO BKJIaAa B OOLIUI MPOAYKT MO
KPUTEPHsIM, CPOPMYITHPOBAHHBIM YHACTHUKAMH B3aMMOACHCTBUSI.

IIpeameTHEBIC pe3yJIbTATHI

Yucsa ¥ BbIYUCJICHHSA:

CBOOOITHO OMEPHUPOBATH MOHATHIMHI: PALIMOHAIBHOE YUCIIO, OECKOHEUHAs! IepUOANYIEcKasi 1poOb,
MIPOLICHTBI, UPPALUOHATIBHOE YHUCJIO, MHOXKECTBA PALIMOHANBHBIX U NEHCTBUTENBHBIX YHCEII, MO JIb
NeHCTBUTEJILHOIO YHCJIA,

NPUMEHSTh POOU U MPOLIEHTHI ISl PEIIEHHSI MPHUKJIAAHBIX 33124 U3 Pa3IMYHbIX OTpacieil 3HaHuH U
peabHON JKU3HU,

NPUMEHSTh NPUOIIKEHHbBIE BBIYUCIIEHHS, TTPABHJIA OKPYTJICHHSI, IPUKUIKY U OLIEHKY pe3yJibTara
BBIUUCJICHU,

CBOOOIIHO OMEPHPOBATH MOHSATHEM: CTETEHD C LIEJIBIM [TOKA3aTeNIeM, HCIIOIb30BATh MOAXOIAIIYIO (hopMy
3aMUCH NEHCTBUTEIBHBIX YUCEN [JIs1 PELIECHUs MPAKTUYECKUX 3a0a4 U NPEACTABICHUS NaHHBIX,
CBOOOIIHO OMEPHPOBATH MOHATHEM: apU(METHUECKUI KOPEHb HATyPaJbHOH CTENeHHY,

CBOOOITHO OMEPHPOBATH MOHATHEM: CTENEHb C PALIMOHAIBHBIM ITOKA3aTENEM,

CBOOOIIHO OMEPHPOBATH MOHATHSIMHE: JIOTapU(pM YHCIIA, AECATUIHBIC U HATYPaJIbHbIE JOrapru(MBI,
CBOOOITHO OMEPHPOBATH MOHATHSIMH: CHHYC, KOCHHYC, TAHI€HC, KOTAHT€HC YHCIIOBOTO apTyMEHTA;
ONEePUPOBATH MOHATUAMU: APKCUHYC, aPKKOCUHYC U aPKTAHI€HC YUCJIOBOIO apryMEHTA.

CBOOOITHO OMEPHPOBATH MOHATHSIMH: HATYPAIBbHOE H LEJIO€ YHCIIO, MHOXKECTBA HATYPAJIbHBIX H LENbIX
4HCell, UCTOIb30BaTh NpU3HaKkU AenuMocTH nenbix uyncen, HOJ u HOK HaTypanpHBIX uncen s
peuieHus 3aa4, NPUMEHATb anroputMm Esknuna;

CBOOOIIHO OMEPHPOBATH MOHATHEM OCTATKA 110 MOAYJIIO, 3aIMUChIBATh HATYPAJIbHBIC YHCIIA B PA3ITUYHBIX
MO3ULIMOHHBIX CUCTEMAaX CUUCIICHHUS],

CBOOOIIHO OMEPHPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIIO M MHOKECTBO KOMITJIEKCHBIX YHCEI,
NPEACTABISTh KOMIUIEKCHBIC YHCIIA B ANreOpandeckoi 1 TPUTOHOMETPHUYECKON (pOopMe, BBITOJIHATh
apupMeTHIeCKHe onepaniy ¢ HUIMUA 1 H300pakaTh Ha KOOPAWHATHOHN IJIOCKOCTH.

YpaBHEeHHUS M HEPABEHCTBA:

CBOOOITHO OMEPHPOBATH MOHATHSIMH: TOKAECTBO, YPABHEHHE, HEPABEHCTBO, PABHOCUJIBHBIE YPABHEHHS U
YPaBHEHHUsI-CIIEACTBUs, PABHOCUJIbHBIE HEPABEHCTBA,

NPUMEHSTh Pa3IMYHbIE METObI PELICHHUS PALIMOHAJIBHBIX U IPOOHO-PAIMOHANIBHBIX Y PAaBHEHHH,
MIPUMEHATh METOJ, UHTEPBAJIOB 17151 PEIIEHUs HEPABEHCTB,

CBOOOIIHO OMEPHPOBATH MOHATHSIMHA: MHOTOWIEH OT OHOH NepeMEHHOH, MHOTOUWIEH C LIEJIBbIMH

K03 punmreHTamMu, KOPHN MHOTOUWICHA, MPUMEHSTh [I€JIEHHE MHOTOYWIEHA HA MHOTOUIEH C OCTATKOM,
TeopeMy besy u Teopemy Buera nis pernenus 3aaady,

CBOOOIIHO OMEPHPOBATH MOHATHSIMH: CUCTEMA JINHEHHBIX YPaBHEHUH, MaTPULA, ONPEACTIUTETb MATPHULIbI
2 X2 ¥ ero reOMeTPUYECKUN CMBICII, UCIOIB30BATh CBOMCTBA OMpPEeNeauTeNs 2 X 2 AJisl BBIYUCICHUS €ro
3HA4YEHUs1, IPUMEHSTh ONPEACIUTENHN U1l PEIIECHHs] CHCTEMbI JIMHEHHBIX YPaBHEHUH, MOJEINPOBATh
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peasbHbIe CUTYALUHU C MOMOIIBIO CUCTEMBI JTMHEHHBIX YPAaBHEHHH, HCCIE0BATh MOCTPOSHHbBIE MOJIENH C
MIOMOIIBIO MaTPHI] U ONIPENENIUTENEH, HHTEPIIPETUPOBATD MOJYUYSHHBIH PE3yJIbTaT;

HCTIOJIB30BATh CBOWCTBA EHCTBUIN C KOPHIMH JJISl TPEoOpa30BaHUsI BBIPAKECHUH,

BBIMOJIHATE MPE0OPa3OBaHMS YMCIOBBIX BBIPAKEHUH, COAEPIKALTNX CTEMEHH C PALlMOHATBHBIM
IIOKa3aTesneM,

HCTIOJIB30BaTh CBOHCTBA JIOTapu(pMOB 1Jisl peoOpa3oBaHusl IOrapu(pMUIECKUX BBIPAKESHUT;

CBOOOITHO OMEPHPOBATH MOHATUSIME: HPPALIOHAJIbHBIE, TIOKA3aTENIbHBIC 1 JIOrapu(pMUUECKUE YPABHEHUS,
HAXOJIUTh UX PEIIECHUS C TOMOIIBIO PABHOCHIBHBIX NIEPEXOIOB HITH OCYLIECTBIISISI POBEPKY KOPHEH,
NPUMEHSTh OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYJIBI TSI TPeoOpa3oBaHUsl TPUTOHOMETPUIECKHX
BBIPAKECHMUIA,

CcBOOOIIHO OMEPUPOBATH MOHSATHEM: TPUTOHOMETPUUIECKOE YPABHEHUE, TPUMEHSITh HEOOXOAMBbIE
(bopMyJIBI AJIst pEIIeHUsS] OCHOBHBIX THITIOB TPUTOHOMETPHUYECKUX YPABHEHUI,

MOJIEIUPOBATh PEAbHBIE CUTYALIUN Ha SI3BIKE alTeOphl, COCTABISATD BRIPAYKEHHSI, YPABHEHHU,
HEePaBEHCTBA IO YCJIOBHIO 337a4H, UCCIENOBATh IOCTPOSHHBIE MOJIEIH C HCIIOJIb30BAHUEM aIllapara
anreOpsl.

CBOOOITHO OMEPHPOBATH MOHATHSIMH: HPPALOHAJIBHBIE, TOKA3aTENIbHBIE U JIOrapupMIIecKue
HEPaBEHCTBA, HAXOJUTh UX PEIIEHHsI C TOMOIIBIO PABHOCUJIBHBIX MEPEXO/IOB,

OCYIIECTBIISATH OTOOP KOPHEH NPH PEIIeHUH TPUTOHOMETPHUECKOTO YPABHEHHUS,

CBOOOIIHO OMEPHPOBATH MOHATHEM TPUTOHOMETPUIECKOE HEPABEHCTBO, IPUMEHSITh HEOOXOAUMBIE
(bopMyJIBI SISt pEIIEHUs] OCHOBHBIX THIIOB TPHTOHOMETPHUYECKUX HEPABEHCTB;

CBOOOITHO OMEPHPOBATH MOHATHSIMH: CUCTEMa M COBOKYITHOCTb YPAaBHEHUI U HEPABEHCTB, PABHOCHIIbHBIE
CHUCTEMBI U CUCTEMBI-CJIEICTBHUS, HAXOAUTD PELICHUs] CHCTEMBI U COBOKYITHOCTEH PallMOHAIBHBIX,
UpPPalMOHANBHBIX, TOKA3aTEIbHBIX U JIOTAPUPMHUUECKUX YPABHEHUI U HEPABEHCTB,

pelarh pauuOHAIbHBIE, HPPALOHAIBHBIC, IOKA3aTeNIbHbIE, IOTapU(MUIECKHE H TPUTOHOMETPHUYECKHE
ypPaBHEHUS U HEPABEHCTBA, COAEPIKALINE MOYJIN 1 NapaMETPHL;

NPUMEHSTh rpaduIecKue METObI Ul PELICHUs] YPAaBHEHUH 1 HEPABEHCTB, a TAKXKE 3a/1a4 C
napamMeTpamu;

MOJIEIUPOBATh PEATbHBIE CUTYALIUU Ha S3BIKE alTeOpbl, COCTABIISATD BBIPAXKEHHSI, YPABHEHHU,
HEePaBEHCTBA U UX CHUCTEMBI 110 YCJIOBUIO 33/1a4H, UCCIIE0BATh IIOCTPOSHHBIE MOZIENHN C UCTIONBb30BAHNEM
amnrapara anreOpbl, HHTEPIPETUPOBATH ITOJyUYEHHBIH Pe3yJIbTarT.

DyHKIUHN U rPaQUKH:

CBOOOITHO OMEPHPOBATH MOHATHAMH: (PYHKIIHSI, CIIOCOOBI 3a1aHus1 (PyHKIHNH, B3aUMHO OOpaTHbIE
byHKIMH, KOMITO3UIHS (QyHKIMHA, Tpaguk (yHKINY, BBIIOIHATD 3JIEMEHTapHbIE IPeoOpa30oBaHuUs
rpadpukoB GpyHKIUH,

CBOOOIIHO OMEPHPOBATH MOHATHSIMHE: 00JIaCTh ONpPEAETICHUSI U MHOXKECTBO 3HAYCHUH (PYHKIUH, HYJIH
(bYHKIMH, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOIIHO OMEPHPOBATH MOHATHIMHE: YETHBIE U HEUETHBIE (PYHKIMU, TIEPUOANUYECKHE (yHKIIHIH,
MPOMEKYTKH MOHOTOHHOCTH (DY HKIIUH, MAKCUMyMbl 1 MUHUMYMBI (pyHKIIUH, HAaOOJIbIIee 1
HaNMEHbLIIee 3HaYeHNe (PyHKLUN HA TIPOMEKYTKE;

CBOOOIIHO OMEPHPOBATH MOHATHSIMH: CTeTIeHHAs! PyHKIUS C HATYPaJbHBIM U LEJbIM MTOKA3aTeleM,
rpaduk creneHHOH (PYHKLINU C HATyPaJIbHBIM H LIEJIbIM NTOKa3aTesieM, TpaguK KOPHsI N-Oi CTETIEHU Kak
byHKIMM 0OpaTHOW CTETIEHH C HATYPaJbHBIM ITOKa3aTeleM,

OMEePHPOBATH NOHATUSIMH. JJMHEHHAsI, KBaApaTHUHAs U APOOHO-THHENHHAs (pyHKLIUH, BBITOIHATD
3JIEMEHTapHOE HCCIEA0BAHNE U MOCTPOEHHUE X TPa(UKOB;

CBOOOITHO OMEPHPOBATH MOHATHIMH: MTOKa3aTeNbHasA U lorapudmMudeckas QyHKINH, UX CBOWCTBA
rpadpuKH, UCMIOIB30BATh UX IPAPUKH IS PEIIEHHs] YPAaBHEHHIA;

CBOOOITHO OMEPHPOBATH MOHSATHSIME: TPUTOHOMETPUYECKAst OKPY KHOCTb, OIIPEIeICHUE
TPUTOHOMETPHUECKUX (YHKLMH YMCIOBOTO apTYMEHTA,

UCTIONB30BaTh Tpaduky QYHKIHMHA A UCCIETOBaHUS IPOLIECCOB U 3aBUCUMOCTEH MPH PEeLISHUH 33134 U3
OPyTUX yu4eOHBIX MPEAMETOB U PEaJbHOMN JKU3HH, BBIPAXKATh (POPMYJIaMH 3aBUCIMOCTH MEXKIY
BEJIMYMHAMUY,
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CTPOUTD Ipa KU KOMITO3UIHNU (PYHKLUH C MOMOIIBIO 3JIEMEHTAPHOTO HCCIICJOBAHUS 1 CBOICTB
KOMITO3ULIMH JIBYX (PYHKLHUH;

CTPOHTD reoMeTpHUecKue 00pa3bl ypaBHEHHH U HEPABEHCTB Ha KOOPAWHATHOH TIOCKOCTH;

CBOOOIIHO OMEPHPOBATH MOHATHAMHU: IPpadUKN TPUTOHOMETPUUECKUX (YHKIIHIA;

NPUMEHSTh QPYHKIUH I MOAEIUPOBAHMSI U UCCIIEIOBAHUS PEATBHBIX MPOLIECCOB.

Hauyana MaTeMaTH4eCKOro aHAIN3A:

CBOOOIHO OMEPUPOBATH TOHATUSAMH. apUPMETHUECKass W TEeOMETPUYeCKash MPOrpeccHs, OeCKOHEUHO
yOBIBarOIIAsl FrEOMETPUYECKast MPOTPECCHs], JINHEHHBIM U 3KCIOHEHLIUAIBHBIH POCT, (OpMyJia CIOKHBIX
NPOIIEHTOB, UMETh MPECTABJIICHNE O KOHCTAHTE; UCTIOIb30BATh IPOTPECCUH ISl PELICHUS PEabHBIX 3a7a4
MPUKJIQTHOTO XapaKkTepa,

CBOOOIHO OMEPUPOBATH IMOHATUSMH: TOCIEIOBATENBHOCTb, CIIOCOOBI 3aJaHUS TOCIEIOBATEIbHOCTEH,
MOHOTOHHBIE U OTPaHHYEHHBIE MTOCIIEIOBATEIBHOCTH, IIOHIMATh OCHOBBI 3apPOXKIEHHS] MATEMATHIECKOTO
aHaM3a Kak aHan3a OECKOHEYHO MaJIbIX;

CBOOOIHO OMEpPUPOBATh MOHSTHAMU. HENMpPEpbIBHBIE (YHKIMM, TOYKH paspeiBa rpaduka (yHKLHH,
acUMITOTHI rpaduka QyHKIHH,

CBOOOIHO OMEpUpPOBAaTh MOHATHEM: (YHKLIMS, HENpepbIBHAs Ha OTpPe3Ke, MNPHUMEHSATb CBOWCTBA
HETIPEPbIBHBIX (DYHKIMIA JJIs PEIICHUs 33124,

CBOOOITHO OMEPHPOBATH MOHATHSIMH: NEPBasi M BTOPasi MPOU3BOIHBIC (PYHKLNH, KacaTeslbHas K rpaduky
byHKLIMY,

BBIUUCIISITD MPOU3BOAHBIE CYMMBI, NMPOMU3BENEHHs, YaCTHOIO M KOMIIO3ULMHU IBYX (PyHKIUH, 3HAThH
MPOM3BOMIHBIC JIEMEHTAPHBIX (PYHKLINI;

HCTIOJIB30BATh TE€OMETPUUIECKHIA U (PU3UUECKUI CMBICT MPOU3BOAHON UL PELICHHS 3a1a4.

UCTIONIB30BATh MPOTPECCUH JUIS PELICHUS PEaIbHBIX 3a1a4 MPUKIAIHOTO XapaKkTepa;

CBOOOIIHO OMEPHPOBATH MOHATHSIMH: MTOCIENOBATEIBHOCTD, CIIOCOOBI 33JaHUS TIOCIIEOBATENbHOCTEMH,
MOHOTOHHBIE H OTPAaHUYEHHBIE TIOCIIEOBATENIbHOCTH, IIOHUMATh OCHOBBI 3aPOKACHUST MATEMATHIECKOTO
aHaM3a Kak aHan3a OECKOHEYHO MaJIbIX;

CBOOOITHO OMEPHPOBATH MOHATHSIMH: HENPEPbIBHbIE (DYHKIIUHU, TOUYKH pa3pbiBa rpaduka QyHKIHH,
acUMITOTHI rpaduka QyHKIHH,

CBOOOITHO OMEPHPOBATH MOHATHEM: (YHKIHS, HETIPEPbIBHAS HA OTPE3Ke, MPUMEHSTh CBOICTBA
HETIPEPbIBHBIX (DYHKIMIA JJIs pEIIeHUs 3a0a4,

CBOOOIIHO OMEPHPOBATH MOHATHIMH: MIEPBasi U BTOPast MPOM3BOAHBIE (PYHKLNH, KacaTesbHas K rpaduKy
by HKLMM;

BBIUUCIISITH IPOU3BOJHBIE CYMMBI, TPOU3BEIACHMUS, YACTHOTO M KOMIIO3ULIMH BYX (PYHKLMUH, 3HATDH
NPOM3BOIHBIC 3JIEMEHTAPHBIX (PYHKLN;

UCIIOJIB30BATh T€OMETPUUYECKHIH U (PU3NIECKUN CMBICT IIPOU3BOJHOMN JJIs pEIIEHHS 3a1ad.

UCTIOJIB30BATh MPOU3BOIHYIO AJISl HCCIEOBAHUS (PYHKIIMA HA MOHOTOHHOCTD M 3KCTPEMY MBI,

HAXOIUTh HaNOOJIbIee U HAMMEHbIIee 3HAUeHHs! )y HKIIUHM HEMPEPBIBHON Ha OTPE3KE;

UCTIOJIB30BATh MPOU3BOIHYIO JJIST HAXOXKACHUS] HAWJTY YIIETO PELISHHsI B TPUKJIAAHBIX, B TOM YHCIIE
COLMAbHO-3KOHOMHUYECKHUX, 3a7a4ax, AJIsl ONPeAeSeHHst CKOPOCTU U YCKOPEHHS MPOLIECCa, 3a1laHHOTO
bopmy ol mim rpagUKoM;

CBOOOIIHO OMEPHPOBATH MOHATHSIMHE: MIEPBOOOPA3HAS, ONPEACNEHHBINA HHTErPall, HAXOAUTD
nepBOOOPA3HbIE IEMEHTAPHBIX QYHKIMH U BEIMUCIATH HHTErpas o Gopmyne Hetorona—JleitOnmma,;
HAXOIUTh IUIOLIAIN TUNIOCKUX (GUryp 1 0OBEMBI TEJ C TOMOLIBIO HHTErpaa,;

UMETb MPEICTABICHNE O MATEMATHUECKOM MOJIEIMPOBAHUH HA TIPUMEPE COCTABIICHHSI
nuddepeHINaTbHBIX YPaBHEHUIH,

pelwarb NPUKJIAAHBIE 330a4d, B TOM YHCJIE COLMAIBHO-3KOHOMHYECKOTO M (PU3MYECKOrO XapakTepa,
CPeICTBAMH MaTEMAaTHYECKOrO aHATN3a.

MHoKecTBA U JIOTHKA:
CBO6OI[HO OHepI/IpOBaTb IIOHATUAMMU . MHO)KGCTBO, OHepaLII/II/I Hang MHO)KGCTBaMI/I;
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UCTIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN armapar AJisl OMUCAHUS PEaJIbHBIX IPOLIECCOB U SIBJICHUH, MPH
pelIeHNH 3a7a4 U3 IPYTHX y4eOHBIX MPEIMETOB,

CBOOOITHO OMEPHPOBATH MOHATHIMHU: ONPENCICHNE, TEOPEMa, YPaBHEHNE-CIIEACTBHE, CBOMCTBO
MaTeMaTHYECKOro 00BEKTA, JOKA3aTEIbCTBO, PABHOCHIIbHBIE Y PABHEHUSI M HEPABEHCTBA.

I'eomerpus

CBOOOITHO OMEPHPOBATH OCHOBHBIMH ITOHSTUSMH CTEPEOMETPHHU MPU PELICHUH 3a/1a4 U TIPOBEIEHUH
MaTeMaTHYECKUX PacCy KICHU,

NPUMEHSITh aKCHOMBI CTEPEOMETPHHU U CIIEICTBUS M3 HUX MPH PEIICHHH T'€OMETPHUYECKUX 3a71a4,
KJIaCCU(UIIUPOBATh B3AUMHOE PACIIONIOKEHHE MPSMBIX B POCTPAHCTBE, IUIOCKOCTEH B MPOCTPAHCTBE,
NPSMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;

CBOOOIIHO OMEPHPOBATH MOHATHSIMH, CBSI3AHHBIMH C YIJIAMH B POCTPAHCTBE: MEXKY MPSIMBIMH B
MPOCTPAHCTBE, MEXKY MPSIMOH H MJIOCKOCTBIO;

CBOOOIIHO OMEPHUPOBATH MOHATHUSIMH, CBSI3aHHBIMU C MHOTOTPAaHHUKAMH,

CBOOOITHO PACMO3HABATh OCHOBHBIE BHbI MHOTOIPAHHHUKOB (TIPHU3Ma, MUPAMUAA, TPSMOY TOJIbHBIHI
napajuienienumnen, Kyo);

KJIacCU(UIIUPOBATh MHOTOTPAHHHUKH, BHIOUPAst OCHOBAHMS JJISl KITACCHU(UKALIHH;

CBOOOIIHO OMEPHPOBATH MOHATHSIMH, CBSI3aHHBIMH C CEUEHHEM MHOTOTPAHHHKOB IIJIOCKOCTHIO;
BBIMOJIHATD MapauIeIbHOE, LIEHTPAIBHOE U OPTOrOHAIIbHOE POEKTHPOBAaHUE (PUTYP HA TUIOCKOCTb,
BBIMOJIHATD H300paXeHUs1 PUTYP Ha MIIOCKOCTH,

CTPOHTD CEUEHHs] MHOTOTPAHHUKOB PA3JIMIHBIMH METOAAMH, BBITOJIHITH (BBIHOCHBIE) TUIOCKHE YEPTEKU
U3 PUCYHKOB MPOCTBIX O0BEMHBIX (PUTYp: BUI CBEPXY, COOKY, CHU3Y,

BBIYUCIIATH TUIOLIAIN TIOBEPXHOCTEH MHOTOTPaHHUKOB (TIPHU3Ma, MUPAMUIA), TEOMETPUUIECKHX TEJI C
npuUMeHeHHeM (HOpMY T,

CBOOOITHO OMEPHPOBATH MOHATHSIMI: CHUMMETPHSI B TPOCTPAHCTBE, LIEHTP, OCh U INIOCKOCTh CUMMETPUH,
LIEHTP, OCh U TUIOCKOCTb CHMMETPUH (PHUTYPHI;

CBOOOIIHO OMEPHPOBATH MOHATHIMH, COOTBETCTBYIOLIUMH BEKTOPaM M KOOPAUHATAM B IIPOCTPAHCTBE;
BBIMOJIHATD IEHCTBHS HA/l BEKTOPaMU,

pelarh 3a7ja41 Ha JOKa3aTelbCTBO MATEMATUYECKUX OTHOLICHUH M HAXOXKISHHE T€OMETPHUECKUX
BEJIMYMH, TPUMEHSIS] U3BECTHBIC METO/IbI ITPH PELICHIH MAaTEMAaTHUECKUX 3371a4 NOBBIIIEHHOTO U
BBICOKOTO YPOBHSI CJIOKHOCTH,

NPUMEHSTh MPOCTEHIIIIE MPOTPAMMHBIE CPEACTBA U SJIEKTPOHHO-KOMMYHHUKALIMOHHBIE CUCTEMBI TIPU
PELIEHUH CTEPEOMETPUIECKUX 3a/1aY;

U3BJIEKaTh, MPeOOPa3OBLIBATH U HHTEPIPETUPOBATE HHPOPMALIHIO O MPOCTPAHCTBEHHBIX
reoMeTprUYecKuX PUrypax, MpeaCTaBICHHYIO Ha YePTeKax U PUCYHKAX;

NPUMEHSTH MTOJyUYeHHbIE 3HAHUS HAa MPAKTUKE: CPABHUBATh M AHAJIM3UPOBATh PEAIbHBIE CUTYALINH,
NPUMEHSTh U3YYECHHBIE TIOHSATHSI B MIPOLIECCE TIOMCKA PEIIEHHs] MATEMAaTUIECKH C(OPMYITHPOBAHHOM
npoOJIeMBI, MOZIEITMPOBATh PEANIbHBIE CUTYAINH Ha SI3bIKE T€OMETPHH, UCCIIE0BATh MOCTPOSHHBIE
MOJIENIN C UCTIOJIb30BAHUEM I€OMETPUIECKIX MOHITHI U TEOpEM, anmnapara aareOpsl, peraThb
NPAaKTUYECKHE 3a7a4H, CBA3aHHBIC C HAXOXKIEHUEM F€OMETPHUUECKUX BEIIMYHNH,

UMETb MPEICTABICHNU 00 OCHOBHBIX 3TalaxX Pa3BUTHSA F€OMETPHH KaK COCTABHOW 4acTu (pyHAaMeHTa
Pa3BUTHS TEXHOJOTHUH.

CBOOOIIHO OMEPHPOBATH MOHATHSIMH, CBSI3AHHBIMH C IIFJTMHAPHUECKON, KOHUIECKOH 1 chepudecKkoit
MIOBEPXHOCTSIMH, OOBSACHSTH CITOCOOBI MOy YSHHS,

OTEePHPOBATH NMOHATHUSIMH, CBSI3aHHBIMH C T€JIAMH BPAILEHHS: LIUIMHAPOM, KOHYCOM, cpepoii U mapom;
pacro3HaBaTh Tesa BpalleHus (LIIHHAP, KOHYC, cdepa 1 map) u 00BSICHATb CIIOCOOBI Oy YESHHUS TEJ
BPALEHHS;

KJIACCU(UIIUPOBATh B3AUMHOE PACIIONOKEHNE C(Pephl U TNIOCKOCTH;

BBIYUCIISAITh BETUYHUHBI 3JIEMEHTOB MHOTOIPDAHHUKOB H TEJ BPALIEHHsI, 00BEMBI U TUIOIIAHN TOBEPXHOCTEH
MHOTOTPAaHHHUKOB U TEJ BPAILEHHs], FTEOMETPUIECKHX TEJ C IPUMEHEHHEM (HOopMYy T,

CBOOOITHO OMEPHPOBATH MOHATHIMH, CBSI3aHHBIMH ¢ KOMOWHALMAMH TeJl BPAIIEHUS! 1 MHOTOTPAHHUKOB:
MHOTOT'PaHHHK, BIIUCAHHBIN B chepy U OMMCaHHBII OKOJIO chepbl, chepa, BOIUCAHHAS B MHOTOTPAHHUK
WJIH TEJIO BPAILECHHS,
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BBIYUCIISITE COOTHOIIEHHS MEXY TUIOIIAISIMHA MOBEPXHOCTEH 1 00bEMaMU OJOOHBIX TET,
n300pakaTh U3y4aeMble (PUTYPBI, BBIMOIHATE (BBIHOCHBIE) IUIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX
00BEMHBIX QUTYp: BUA CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHUS TEJl BPAIECHUS,

U3BJIEKaTh, HHTEPIPETHPOBATD U NMPe0OPa30BhIBATE HHYOPMAIIUIO O ITPOCTPAHCTBEHHBIX
reoMeTpHUYeCcKUX (PUTypax, MPEACTABICHHYIO Ha YePTEIKax U PUCYHKAX;

CBOOOIIHO OMEPHPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBIMOJIHATD ONEPALUH HAJl BEKTOPaAMU,

3a/1aBaTh IUIOCKOCTb YPABHEHHEM B IEKAPTOBOW CUCTEME KOOPAHMHAT;

pelarh reOMeTpUYECKHe 3a/1a4H Ha BBIYHCICHHUE YTJIOB MEXY MPSIMBIMH U TUIOCKOCTSIMH, BBIYHCIICHUE
PaCCTOSIHUHN OT TOYKH JI0 TUIOCKOCTH, B LIEJIOM, Ha MPUMEHEHHE BEKTOPHO-KOOPAUHATHOTO METOIA TIPU
peLIeHHH;

CBOOOIIHO OMEPHPOBATH MOHATHSIMH, CBSI3AHHBIMH C IBIJKEHHEM B IPOCTPAHCTBE, 3HATH CBOWCTBA
JIBKCHUI,

BBIMOJIHATDH H300PaKEHNsI MHOTOIPAaHHUKOM H TEJl BPALIeHUs IPU NapajIeIbHOM IIepeHOCe,
LEHTPAIbHOW CUMMETPHH, 3€PKAITbHONH CHMMETPHUH, TPH ITOBOPOTE BOKPYT MPSIMOH, Mpeodpa3zoBaHus
moao0us;

CTPOHTD CEUEHHs] MHOTOTPAHHUKOB U TEJ BPALICHUS: CEUSHHSI LMIMHAPA (T1apajuieIbHO U

MEPIeHIUKY JISIPHO OCH), CEUeHUsT KOHyca (TapajuielbHOe OCHOBAHUIO U MIPOXOSINEe Yepe3 BEPIIUHY ),
CEeUeHMsI 11apa,

HCIIOJIB30BATh METO/IbI TOCTPOSHHSI CEYEHUH: METOJ] CJIEIOB, METOJ] BHYTPEHHETO NPOEKTHPOBAHMS,
METOJ MEPEHOCA CEKYLIeH MIOCKOCTH,;

TOKa3bIBATh T€OMETPUIECKHUE YTBEPIKACHNUS,

NPUMEHSITh F€OMETPUIECKHE (PaKThI JIsl PEIIEHUS] CTEPEOMETPHUYECKUX 3a1a4, MPEIoarariinx
HECKOJIbKO II1aroB PEIleHHsI, €CJIU YCIOBUS IPUMEHEHHs 3aJaHbl B SIBHOH U HESBHOM (opMe;

pelarh 3a7ja41 Ha JOKa3aTelbCTBO MATEMATHYECKUX OTHOLICHUH U HAXOXKIEHHE T€OMETPHUECKUX
BEJINYHH;

NPUMEHSITh MPOrPAMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMY HUKAITHOHHBIE CUCTEMBI ITPH PEIEHUH
CTEPEOMETPHUIECKHX 3a11aY;

NPUMEHSTh [TOJyUYeHHbIE 3HAHUS Ha MPAKTHUKE: CPABHUBATh, AaHAIN3UPOBATD M OLICHUBATh PEAIbHbIE
CUTYyaLMH, TPUMEHSTh U3yUSHHBIE TIOHSTHSI, TEOPEMBI, CBOHCTBA B MPOLIECCE TIONUCKA PEIIECHUS
MaTeMaTHYeCKH CPOPMYITMPOBAHHON MPOOIEMBI, MOJEINPOBATh PEAIbHBIE CUTYaLUN Ha S3BIKE
reOMETPHH, UCCIIENOBATh MOCTPOSHHBIE MOJIEIIH C UCIIOJIb30BAHIEM I'€OMETPHUUECKUX MTOHATHH U TEOPEM,
amnmapara anreOpbl, peImaTh NPaKTHYECKUE 3a1a4H, CBSI3aHHBIE C HAXOKACHUEM I€OMETPUIECKIX
BEJINYHH;

UMETb MPEICTABICHNU 00 OCHOBHBIX 3TalaxX Pa3BUTHA F€OMETPHH KaK COCTABHOW 4acTu (pyHAaMeHTa
Pa3BUTUS TEXHOJOTHH.

JIn4HOCTHBIE Pe3yJbTATBI PeAJIH3ALUH NPOTrPAMMBI BOCTIHTAHUS

1)  IlposBnsromuii ¥ AEMOHCTPUPYIOIIUN YBAKEHHE K JIIOASM TPYJa, OCO3HAOIIUI [EHHOCTD
coocrenHoro Tpyma. Crpemsmmiics K (QOPMHPOBAHHIO B CETEBOM Cpefe JUYHOCTHO W
npo¢eCCHOHATBHOTO KOHCTPYKTHBHOTO «IU(POBOTO ClIeaay

2)  Oco3HarUIMI TPHOPUTETHYIO [IEHHOCTh JJMYHOCTU YEJIOBEKA, YBAXKAKOUINN COOCTBEHHYIO U
YKy YHUKAJIBHOCTD B Pa3JIMYHBIX CUTYalMsX, BO BCeX (POpPMax U BUAAX IEATEILHOCTH.

3) CnocolOHbIfl MPH B3aMMONEHCTBUH C APYTHMH JIFOJbMH JOCTUTaTh TOCTABJIEHHBIX LIENEH,
cTpeMsInuiicss K (OPMHUPOBAHHIO B CTPOHMTEIBHOM OTPACIM MU CHUCTEME >KHJIHIIHO-KOMMYHAJIBHOTO
XO03sIICTBA JINYHOCTHOT'O POCTa Kak nmpodeccruonaa

4)  CnocoOHbIH cTaBUTh mepen coOOM LenH Ui PeLIeHHs] BOSHUKAIOIINX MPO(eCCHOHATBHBIX
3ama4, MoxOHWparh CIOCOOBI PELICHHST W CPEACTBa PAa3BUTHS, B TOM YHCIE C HCIOJIb30BAHHUEM
UH(POPMALMOHHBIX TEXHOJOTHH

5)  CnocobHblil UCKaTh U HAXOAWUTH HEOOXOAMMYIO WH(pOPMALMIO HCIONB3YST Pa3sHOOOpa3HbIE
TEXHOJIOTUU €€ TOWCKA, IJIsl PELICHHUs BO3HUKAIOLIMX B MPOLECCE NMPOU3BOACTBEHHONH NESATEIbHOCTH
npoOJIEM MPH CTPOUTETBCTBE M SKCILTyaTallu OOBbEKTOB KaIIUTAIBHOTO CTPOUTEIbCTBA
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6)  CnocoOHBIN BBIABUIaTh aIbTEPHATHBHBIC BAPUAHTHI JEHCTBHI C LETBIO BBIPAOOTKH HOBBIX
ONTUMAJIbHBIX AJTOPUTMOB;, MO3ULHOHUPYIOIUI ceOsl B CETH KaK Pe3yJbTaTUBHBINA M MPUBJIEKATEIbHBIN
YYaCTHUK TPYAOBBIX OTHOLIEHUHN

7)  IllpuHMMarOmMUH ¥ MOHUMAKOINUNA IEM W 33aa4d COIHATBbHO-3KOHOMHUYECKOTO Pa3BUTHS
pEeruoHa, TOTOBBIH paboTaTh HAa UX NOCTHIKEHHE, CTPEMSIIIUNCS K MOBBIIIEHUIO KOHKYPEHTOCIOCOOHOCTH
Jlunenikoit obacTy B HALIMOHAIBPHOM M MHPOBOM MaciITadax

8)  Crpemsimuiics K CaMOPa3BUTHIO M CaMOCOBEPIICHCTBOBAHUIO, MOTHBUPOBAHHBIA K
O0y4YeHHI0, TPUHUMAOLINA aKTHBHOE Y4YacTHE B COLMAIbHO-3HAYMMOH NEATEJbHOCTH HAa MECTHOM U
PErMOHAILHOM YPOBHSX

9)  CrnocoOHblii cTaBUTE Tiepen coOOoi e MO BOSHUKAKOIIHE JKU3HEHHbIE 3a1a4H, TOA0UpaTh
CrocoObl peIIeHus] W CPEACTBAa PAa3BUTHs, B TOM YHCIE C HCIOJB30BAaHHEM LU(QPOBBIX CPEICTB;
CONEHCTBYIOIINIA MOAEPIKAHUIO MTPECTUIKA CBOSH ITpod)eccru U 00pa3oBaTeIbHOM OpraHU3auu

10) ToroBblii kK MPoheCCHOHANBHON KOHKYPEHIIUN 1 KOHCTPYKTHBHOH PEaKIIH Ha KPUTHKY

11) VYwmeromwuii aHATU3UPOBATH PA0OUYYI0 CUTYALUIO, OCYLISCTBISIOIUNA TEKYITUH U UTOTOBBIN
KOHTPOJIb, OLICHKY U KOPPEKIHIO0 COOCTBEHHOH EATENIbHOCTH, HECY LM OTBETCTBEHHOCTD 32 PE3Y JIbTAThI
cBOei paboThI

12) CopeiicTBytomuii (GOPMUPOBAHUIO TMOJOKHUTEILHOTO 00pasa U MOANEPIKAHUIO MPECTHIKA
cBoeli mpodeccuu

4. CTPYKTYPA U COAEPKAHUE YUEFHOU JUCITUILINHBI

4.1 O0bemM y4eOHOil AUCHUTIIHHbBI

Oo0bem yacoB
Bun yueOHoii padoThI BCEro mo B T.4. B 1-m B T.4. BO 2-M

y4e0OHOMY IJIAHY cemecTpe cemecTpe
O6bem OI1 280 102 178
Bcero 256 102 154
Teopernueckre 3aHsTHUS 170 76 94
IIpakTuyeckue 3aHsATUS 86 26 60
Koncynpraimu 12 0 12
ITpomMeskyToUHAs arTecTalus 12 0 12
ITpomexxyTouHas aTTecTanus B nuddhepeHInpPOoBaH 3K3aMeH
dhopme: HBII 3a4ET

4.2 TemaTnueckoe NJIAHUPOBAHHE

Conep:xanue 00yueHust Oobem Yuebnan narpysxa (1ac.)
(HAUMEeHOBaHNE Pa31eJiOB H TeM) OII (uac.)| Bcero Teop. | Mpaxr.
3aHATHS |3aHATHS
1 cemecTp

Pazgen 1. YUucaa u Bo1uucjieHust 28 28 18 10
Tema 1.1. JleticTBurenpHble yucna. Apudpmernieckue 2 2 2 -
ONepalny C JeHCTBUTEIbHBIMU YHCJIAMH.
Tema 1.2. ITponieHTHI. 2 2 2 -
Tema 1.3. KommniekcHele uncna. Apudpmerndeckie 2 2 2 -
ONepaly ¢ KOMIUIEKCHBIMH YHCIaMU
IIpakTuueckoe 3anaTue Nel «BbinosiHeHne 2 2 - 2
apudMeTHIECKHX ONePALMH C AefiCTBUTEIbHBIMH U
KOMILIEKCHBIMH YHCJIAMH, Peo0pa3oBaHus YHCJIOBbBIX
BbIPAKEHHH»
[pakTuueckoe 3anaTne Ne2 «Pemenne NpUKJIATHBIX 2 2 - 2
32724 HA MPOLEHThI»
Tema 1.4. CreneHs C LieJbIM [TOKa3aTeIeM. 2 2 2 -
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YuebHas Harpy3ka (1ac.)

Coaep:xxanue o0yueHust O6bem
(HAaUMEeHOBaHNE Pa3ae/ioOB H TeM) OII (uac.)| Bcero Teop. | Mpaxr.
3AHSITHSI |3aHATHS
Tema 1.5. Crenens ¢ palOHATBHBIM ITOKA3aTEIEM. 2 2 2 -
CBoiicTBa CTENEHH.
Tema 1.6. Apudpmernueckuii KOPEHb HATY PAITBHON CTENEHH 2 2 2 -
1 €ro CBOWCTBA
Tema 1.7. Crenensb ¢ paOHAIBHBIM ITOKA3aTEIEM U €€ 2 2 2 -
cBoiictBa. CteneHb ¢ AeWCTBUTEIbHBIM MTOKA3aTeNeM
IIpakTnuyeckoe 3ansaTue Ne3 «IlpeodpaszoBanue 2 2 - 2
PALIMOHAJILHBIX, HPPALIHOHAJIbHBIX, CTENIEHHBIX H
NMOKA3ATEJIbHBIX BbIPAXKEHHI»
Tewma 1.8. Jlorapudwm uncna. CoiicTsa sorapudma 2 2 2 -
[paxkTuueckoe 3anaTue Ned «IlpeodpazoBanue 2 2 - 2
Jorapu(pMuIeCcKHX BhIPAMEHHI»
Tema 1.9. Cunyc, KOCHHYC, TAHT€HC, KOTAHTE€HC YHCJIOBOTO 2 2 2 -
aprymeHnTta. ApKCHUHYC, apKKOCHHYC, apKTaHI'€HC
YHUCJIOBOI'O apryMEHTA.
IIpakTnueckoe 3ansTue NeS «BbluncieHue apkcuHyca, 2 2 - 2
APKKOCHHYCA, APKTAHTEHCA».
Pazaen 2 @yHkuMu ¥ rpaguku. 18 18 14 4
Tema 2.1 @yskums. DIeMEeHTapHbIEC TPEOOPa3OBAHUS 2 2 2 -
rpadukoB GyHKUUN
Tema 2.2 Jlunetinas, kBaapaTu4Has U JpoOHO-TUHEHHAsS 2 2 2 -
G yHKIUH
Tema 2.3 CreneHnast QyHKLHSI C HATYPAJIbHBIM U LEITBIM 2 2 2 -
nokasareneM. E¢ cBoiicTBa u rpaduk.
Tewma 2.4 CpoiicTBa u rpadvK KOPHs N-Oi CTENEHH. 2 2 2 -
Tema 2.5 IlokazaTtenbHast 1 Jorapudmuyeckas pyHKINH, 2 2 2 -
UX CBOHCTBA U IpadyKH.
IIpakTnueckoe 3ansaTue Ne6 «Ilocrpoenne rpaguxosn 2 2 - 2
dyHKuMI».
Tema 2.6 Tpuronomerpuueckasi OKpPy>kKHOCTBD, 2 2 2 -
oTpeneeHrne TPUTOHOMETPHUECKUX (QYHKIHH YHCIOBOTO
apryMeHTa.
Tema 2.7 Tpuronomerpudeckue GyHKINH, UX CBOWCTBA U 2 2 2 -
rpaduKu.
IIpakTnueckoe 3ansaTue Ne7 «Ilpeobpazosanus 2 2 - 2
rpa¢gukos pyHKIHI».
Paszpen 3. IlpsiMble U NJIOCKOCTH B MPOCTPAHCTBE. 22 22 18 4
Tema 3.1. B3auMHoe pacnosnoxeHue npsiMbIX B 2 2 2 -
IIPOCTPAHCTBE.
Tema 3.2. [TapannenbHOCTb OPSMBIX U IJIOCKOCTEN B 2 2 2 -
IIPOCTPAHCTBE.
Tewma 3.3. IlapanienbHOE U HEHTPAIbHOE MPOEKTUPOBAHUE. 2 2 2 -
Tema 3.4 IlapanneapHOCTb MJIOCKOCTEN. 2 2 2 -
Tewma 3.5 IlepneHaUKyASIPHOCTD NPSAMOM U MJIOCKOCTH 2 2 2 -
Tema 3.6 OpTOroHaNIbHOE MPOCSKTHPOBAHUE 2 2 2 -
Tema 3.7 IlepneHauKkyasip U HAKJIOHHBIE 2 2 2 -
Tema 3.8 IlepneHANKYIIPHOCTD MIOCKOCTEH 2 2 2 -
IpakTuueckoe 3anaTue Ne§ «Pemenne 3axa4 Ha 2 2 - 2
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Conep:xkanue 00yueHust Oobem Yuebnan narpysxa (1ac.)
(HAaUMEeHOBaHNE Pa3ae/ioOB H TeM) OII (uac.)| Bcero Teop. | Mpaxr.
3AHSITHSI |3aHATHS

onpeaeJieHHe B3AHMHOI0 PACIIOJIOKEHHUS ABYX
MJI0CKOCTEN»
Tema 3.9 Teopema 0 Tp€x nepneHANKYIApax. YTIbl B 2 2 2 -
IPOCTPAHCTBE.
[pakTuueckoe 3anaTue Ne9 «Pemenne 3axa4 Ha 2 2 - 2
NpHMeHeHHe TeopeMbl 0 TpexX MeprneHANKYJIspax»
Pasznen 4. MHoOKeCTBA H JIOTHKA 4 4 2 2
Tema 4.1 MHOXkeCTBO, ONepaliii HaJ MHOXKECTBAMMU. 2 2 2 -
Juarpammel Ditnepa—Benna.
[pakTuueckoe 3anaTue Nel0 «BoimosiHeHHe onepanuii 2 2 - 2
HA/l MHOKECTBAMM
Paszaen S. BeposiTHOCTb M CTATHCTHKA 30 30 24 6
Tema 5.1 I'pad. 2 2 2 -
Tema 5.2 CnyualiHble 5KCIIEPUMEHTHI U ClTy4yaliHble 2 2 2 -
coObITusi. BeposTHOCTD CltydaitHOro COOBITHS
Tema 5.3 @opmyJia CIOKEHUS BEPOSITHOCTENH. Y MHOKEHUE 2 2 2 -
BEPOSITHOCTEM.
Tema 5.4 @opmyia moJHON BEpOATHOCTH. DPopMya 2 2 2 -
batieca.
[pakTuueckoe 3anaTue Nell «Pemenue 3axa4 ¢ 2 2 - 2
HCNOJIb30BAHHEM TeOpeM BeposiTHOCTel»
Tewma 5.5 IlepecranoBku u dakropuan. Yucio coueTaHui. 2 2 2 -
Tema 5.6 @opmyna 6maoma Hetotona. Tpeyroipauk 2 2 2 -
ITackans
IpakTnueckoe 3ansTue Nel2 «Pemenue 2 2 - 2
KOMOHMHATOPHBIX 3a824»
Tema 5.7 Cnyuaiinas BennuuHa. Onepanuu Hax 2 2 2 -
CJIy4aiiHbIMU BEJIUYHUHAMU.
Tema 5.8 bunapHas caydaiiHas BEJIUYMHA 2 2 2 -
Tema 5.9 MateMaTtuyeckoe O:kMIaHUe, JUCTIEPCUs U 2 2 2 -
CTaHAAPTHOE OTKJOHEHUE CJIYyYaiiHONW BEJINYUHBI
[pakTuueckoe 3anaTue Nel3 «HaxoxaeHne 4YHCI0BBIX 2 2 - 2
XAPAKTEPUCTHK CJIYYAHHOH BEJIUYHHBD)
Tewma 5.10 HepaBenctBo Uebnnuéna. Teopema UebObléna 2 2 2 -
Tema 5.11 Teopema bepHyyu. 3akoH OOJNBITUX YHCEIT 2 2 2 -
Tema 5.12 HenpepbIBHBIE Cily4aiiHbIE BEIUYHUHBIL. 2 2 2 -
JuddeperunpoBanHbIii 3a4€T

Bcero 1uacos B 1-m cemecTpe 102 102 76 26
Pa3zgen 6 MHOrorpaHHuKu 20 20 14 6
Tema 6.1. Buabl MHOrOrpaHHUKOB 2 2 2 -
Tewma 6.2 Ilpuszma. DneMeHTbI IPU3MBL. 2 2 2 -
Tema 6.3 Ilapannenenunen u ero CBONCTBA 2 2 2 -
Tewma 6.4 ITnomans OOKOBOM MOBEPXHOCTH U MOJTHON 2 2 2 -
MIOBEPXHOCTHU NPSIMON IPU3MBL
IpakTuueckoe 3anaTue Nel4 «Pemenue 3aa1a4 Ha 2 2 - 2
BbIYHCJIeHHe 00bEMA U MJIOIAY TOBEPXHOCTEH
NPHU3M»
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Conep:xkanue 00yueHust Oobem Yuebnan narpysxa (1ac.)
(HAaUMEeHOBaHNE Pa3ae/ioOB H TeM) OII (uac.)| Bcero Teop. | Mpaxr.
3AHSITHSI |3aHATHS
Tema 6.5 Ilupamuaa u yceu€HHasi NUpamMuaa. 2 2 2 -
Tema 6.6. ITnomanps OOKOBOI MOBEPXHOCTH U MOBEPXHOCTH 2 2 2 -
MIPaBUJIbHON NHpaMUIbL.
[pakTuueckoe 3anaTue NelS «Pemenue 3aga4 Ha 2 2 - 2
BbIYHCJIeHHe 00bEMA U MJIOIAY TOBEPXHOCTEH
NHPAMHUI»
Tema 6.7 IIpeacrasienue 0 NpaBUIBHBIX MHOTOTPAHHUKAX. 2 2 2 -
CumMeTpusi B IPOCTPAHCTBE.
[pakTuueckoe 3anaTue Nel6 «Pemenue 3aa1a4 Ha 2 2 - 2
HAXO0K/1eHHe 3JIeMEeHTOB NMPH3M U MHPAMHUI»
Pazgen 7 Tena Bpamenus 22 22 16 6
Tema 7.1 Humuanp. [Tnomaas GOKOBOM U MOHOM 2 2 2 -
nosepxHocTu. O0béM 1mHApa. PassépTia muanHapa
Tewma 7.2 CedeHust IUIIMHIPA 2 2 2 -
[pakTuueckoe 3anaTue Nel7 «Pemenue 3aaqa4 Ha 2 2 - 2
BbIYHC/IeHHe 00bEMA U MJIOMAIH IIHJIHHAPA»
Tewma 7.3 Konyc. ITnomanb 60KOBOW U MOTHON 2 2 2 -
nosepxHocTu. O6béM KoHyCca. Pa3BépTka KOHYCA
Tema 7.4 Ceuennst KOHyca 2 2 2 -
Tema 7.5 Yceu€HHbll KOHYC 2 2 2 -
Tema 7.6. Chepa u map. ITnomans moBepxHOCTH CHEPHI. 2 2 2 -
O6bém mapa. Ceuenus mwapa.
[pakTuueckoe 3anaTue Nel8 «Pemenue 3aaqa4 Ha 2 2 - 2
BbIYHCJIeHHe 00bEMA H MJIOMIATH KOHYCA»
Tema 7.7 Ionsitue 06 06béme. OCHOBHBIE CBOWCTBA 2 2 2 -
00BEMOB TeJI.
Tewma 7.8 KomOuHammu Te1 BpaIleHsl © MHOTOTPAHHUKOB. 2 2 2 -
[pakTuueckoe 3anaTue Nel9 «Pemenue 3aga4 Ha 2 2 - 2
HAXO0KJICHHE YJIEMEHTOB IHJIHHAPA H KOHYCa»
Paszpen 8. Hauaja MaTeMaTH4€CKOro aHAJIN3A 40 40 22 18
Tema 8.1 ITocaenoBaTenbHOCTH, CLIOCOOBI 3aMaHUS 2 2 2 -
nocjenoBaTeNnbHOCTeH. Aprudmernieckas u
r€OMETPUYECKasi MPOIPECCHH.
Tewma 8.2 HenpepoiBHbIe (DYHKIIUU M UX CBOWCTBA 2 2 2 -
Tewma 8.3 IIpon3BOHbIC IEMEHTAPHBIX (YHKIIHH. 2 2 2 -
Tema 8.4 'eomerpuueckuii 1 GU3MUECKUI CMBICT 2 2 2 -
MIPOU3BOJHOM.
IIpakTnueckoe 3ansaTue Ne20 «Boruncienune 2 2 - 2
MPOU3BOIHBIX»
[pakTuueckoe 3anaTue Ne2l «Pemenue 3aga4 Ha 2 2 - 2
reoMeTpHYeCKHI U (PU3HYECKHH CMBICJ MPOU3BOAHON»
Tema 8.5 IIpuMeHeHHne NPOU3BOAHON K UCCIETOBAHUIO 2 2 2 -
(bYHKIMHA HAa MOHOTOHHOCTb M HKCTPEMY MBI
Tema 8.6 HaxoxneHue HauOOJIbIIET0 U HAUMEHBIIETO 2 2 2 -
3HaueHHs PyHKIIMH HA OTPE3Ke
IIpakTnuyeckoe 3ansaTue Ne22 «Mcciaenopanue pyHKuuu 2 2 - 2
¢ MOMOIIBI0 NPOU3BOIHON»
HpaxkTuueckoe 3anaTue Ne23 «Haxoxaenue 2 2 - 2
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Conep:xkanue 00yueHust Oobem Yuebnan narpysxa (1ac.)
(HAaUMEeHOBaHNE Pa3ae/ioOB H TeM) OII (uac.)| Bcero Teop. | Mpaxr.
3AHSITHSI |3aHATHS
HAHOOJIbIIEr0 1 HAUMEHbIIEro 3HAYEHUI (PYHKIIUN»
[pakTuueckoe 3anaTue Ne24 «UcciaenoBanue u 2 2 - 2
nocTpoeHye rpapukos GyHKUHH ¢ MOMOMbIO
MPOU3BOAHON»
Tema 8.7 IIpuMeHeHHne NPOU3BOAHON JIs1 HAXOXKAEHUS 2 2 2 -
HAUJIy4ILIEro PelIeHNs B MIPUKIAAHBIX 3aa4ax.
IIpakTnuyeckoe 3ansaTue Ne2S «IlIpumenenue 2 2 - 2
NMPOU3BOAHON NPH pelieHHH NPUKJIATHBIX 321249»
Tewma 8.8 IlepBoobOpasnasi. Tabyuiia mepBOOOpPa3HBIX. 2 2 2 -
Tema 8.9 MHTerpai, ero reOMeTpU4eCKUil CMBICI. 2 2 2 -
Brruncnenue onpeneneHHOro HHTErpaia no popmyJie
HetotoHa—Jlelibanma.
IIpakTnuyeckoe 3ansaTHe Ne26 «Bpruncienune 2 2 - 2
HeoNnpeAeJ¢HHbIX HHTEIPAJIOB)
IIpakTnueckoe 3ansaTue Ne27 «Bpruuncienune 2 2 - 2
onpeaeJéHHBIX HHTErpajaoB»
Tema 8.10 Ilpumenenue unTerpana s HaXOXKACHUs 2 2 2 -
TUIOIIAAEH TIOCKUX (PUTYP U OOBEMOB reOMETPHIECKUX
TeJ
IIpakTnuyeckoe 3ansaTue Ne28 «IlIpumenenue 2 2 - 2
HHTErpaJjioB NpPH pelieHHH NPHKJIAJIHBIX 3a8a49»
Tema 8.11 Ilpumeps! pemennii auddepeHnnambHbIX 2 2 2 -
YPaBHEHUI
Pa3znen 9 YpaBHeHus1 H HepaBeHCTBA 62 62 34 28
Tema 9.1 ToxkmecTBa 1 TOXKAECTBEHHBIE IPEOOPA3OBAHUS 2 2 2 -
BBIPAXKCHUI.
IIpakTnuyeckoe 3ansaTue Ne29 «BpinonHenne 2 2 - 2
TOK/AeCTBEHHBIX Npeodpa3oBaHHi»
Tema 9.2 YpasHeHue, kopeHb ypaBHeHus. HepaseHCTBO, 2 2 2 -
pelLIeHNe HEPABEHCTRA.
Tema 9.3 OcHOBHBIE METOBI PEIICHHUS LEIbIX U APOOHO- 2 2 2 -
paLMOHAIbHBIX YPABHEHUI U HEPABEHCTB.
HpaxkTuueckoe 3anaTne Ne30 «Pemenue uesibix u 2 2 - 2
APOOHO-PALIMOHAJIBHBIX YPABHEHHUID)
MpaxkTuueckoe 3anaTne Ne31 «Pemenue uesibix u 2 2 - 2
APOOHO-PALIMOHAJIBHBIX HEPABEHCTB)»
Tema 9.4 [Ipeobpa3zoBaHHs YHCIOBBIX BBIPAKEHHIH, 2 2 2 -
COAEP KALINX CTENEHHU U KOPHU
IIpakTnueckoe 3ansaTue Ne32 «IlpeodpaszoBanus 2 2 - 2
YHCJI0BbIX BbIPAKEHHUH, COAEPKALUX CTENEHH H
KOPHH»
Tema 9.5 MppauuoHajJbHBIX YPaBHEHHI 2 2 2 -
IIpakTnuyeckoe 3ansaTue Ne33 «Pemenue 2 2 - 2
HPPALHOHAJBHBIX YPABHEHHI»
Tema 9.6 11oka3aTenbHble YpaBHEHUs 2 2 2 -
paxkTuueckoe 3anaTue Ne34 «Pemenue 2 2 - 2
NMOKA3ATEJIbHBIX YPABHEHHUI
Tema 9.7 IIpeobpa3oBarne BRIPAKEHHH, COAEPIKALTIX 2 2 2 -
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Conep:xkanue 00yueHust Oobem Yuebnan narpysxa (1ac.)
(HAaUMEeHOBaHNE Pa3ae/ioOB H TeM) OII (uac.)| Bcero Teop. | Mpaxr.
3aHATHS |3aHATHS
Jorapudmbl
Tewma 9.8 Jlorapudmuueckne ypaBHEHUs 2 2 2 -
IIpakTnuyeckoe 3ansaTue Ne3S «Pemenue 2 2 - 2
JorapupMuIeCKUX YPABHEHHI»
Tema 9.9 OcHOBHBIE TPUTOHOMETPHUYECKHE (hOPMY JIbI 2 2 2 -
Tema9.10 IIpeobpasoBaHne TPUTOHOMETPHUIECKUX 2 2 2 -
BBIPAXKCHUN
IIpakTnueckoe 3ansaTue Ne36 «IIpeodpazoBanue 2 2 - 2
TPHITOHOMETPHYECKHX BBIPAKEHHID)
Tema 9.11 PemeHnne TPUrOHOMETPUUECKUX YPABHEHHUIA. 2 2 2 -
IIpakTnueckoe 3ansaTue Ne37 «Pemenue 2 2 B 2
TPHTOHOMETPHYECKHUX YPABHEHHID)
IIpakTnueckoe 3ansaTue Ne38 «Pemenue 2 2 - 2
TPUTOHOMETPHYECKHUX YPABHEHHH H 0TOOp KOpHeH ¢
NMOMOIIbI) TPHTOHOMETPHYECKON OKPYKHOCTH
Tema 9.12 Pemenune cucrem JIMHEMHBIX YPABHEHU . 2 2 2 -
Marpuna CuCTeMbl JIMHEHHBIX YPaBHEHUI
IIpakTnuyeckoe 3ansaTue Ne39 «IlIpumenenue 2 2 - 2
omnpeaeauTes AJsl pelIeHHs] CHCTEMBbI JIUHEHHBIX
YpaBHEHHI»
Tema 9.13 Cucrema 1 COBOKYITHOCTb YpaBHEHUH U 2 2 2 -
HEPAaBEHCTB
[paxkTuueckoe 3anaTue Ne40 «Pemenue cucrem 2 2 - 2
YPABHEHHI M HEPABEHCTB)»
Tema 9.14 PemeHne TPUrOHOMETPUUECKUX HEPABEHCTB 2 2 2
HpaxkTuueckoe 3anaTue Ne4l «Pemenne 2 2 - 2
TPHITOHOMETPHYECKUX HEPABEHCTB)
Tema 9.15 OcHOBHBIE METOABI peLIEHHS MTOKAa3aTeNbHbIX U 2 2 2 -
JOrapupMHUECKUX HEPABEHCTB.
HpaxkTuueckoe 3anaTue Ne42 «Pemenue 2 2 - 2
NMOKA3ATEJbHBIX H JOTapH(PMHYECKHX HEPABEHCTB)»
Tema 9.16 OcHOBHBIE METOABI peLIEHUS] UPPALIMOHATIBHBIX 2 2 2 -
HEPAaBEHCTB
Tema 9.17 YpaBHeHus1, HEPaBEHCTBA U CUCTEMBI C 2 2 2 -
napameTpamu
Pazaen 10 BekTopbl U KOOPAMHATHI B NIPOCTPAHCTBE 10 10 8 2
Tema 10.1 Bektop B mpoctpaHcTBe. JleficTBUA HAl 2 2 2 -
BEKTOpaMH
Tema 10.2 Ilonsatue kommnnanapusie BekTopsl. [Ipasuio 2 2 2 -
napautenenunena. Paznoxxenue BekTopa no Tpém
HEKOMILIAHAPHBIM BEKTOPAM.
[pakTuueckoe 3anaTue Ne43 «BoimosiHeHue gecTBHI 2 2 - 2
HAJA BEKTOPAMM»
Tema 10.3 IlpsamoyronbHas cucrema KOOpAUHAT B 2 2 2 -
npoctpaHcTBe. CBsI3b MEXIy KOOPAUHATAMHU BEKTOpa U
KOOPJAMHATAMH TOYEK
Temal0.4 KoopanHaTHO-BEKTOPHBII METO NIPU PELICHUN 2 2 2 -
r€OMETPUYECKHX 3a7a4.
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Conep:xkanue 00yueHust Oobem Yuebnan narpysxa (1ac.)
Teop. | IIpakr.
(HauMeHOBaHMe pPa3JieJioB U TeM) OII (uac.)| Bcero
3aHATHS |3aHATHSA
Koncyaromavyuu 12 - - -
Ipomesicymounan ammecmayus 12 - - -
Bcero uacos B 2—M cemecTpe 178 154 94 60
Bcero 280 256 170 86

4.3 TeMmbl HHAUBHAYAJIBHBIX IPOEKTOB

B Teuenne 1 xypca KaxkabM OOyYAIOIUMCS BBIMOJHAETCS WHIWBUIYAJTBHBIA MPOEKT

O OOHOU

HWJIM HECKOJIbKUM AOUCHHILNIMHAM, B pPaMKax yqe6Horo BPEMCHH, CII€CUAJIbHO OTBCACHHOIO yLIe6HbIM
IIJIAaHOM

e U e

D = = e e e e e e = = \D
O W oo JONWnN PN~ WN— O

Tembl HHANBUAYAJIBHBIX IPOEKTOB

MaremMaTtuka U UCKYCCTBO.

MaremaTnka B HayKe U TEXHUKE

JKeHmnHbI-MaTeMaTUKH

MHOrorpaHHUKH B F€OMETPUH, IPUPOAE, APXUTEKTYPE U UCKYCCTBE
Benukue ydeHnble MaTeMaTUKHU

Hcropus nosiBiieHus: 1 OCHOBHBIE MTOHATHS MaTEMAaTHYECKOW CTATUCTUKHU
3HakoMoe U HeusBecTHoe uucio [1u

Hcropust OTKpBITHS KOMILUIEKCHBIX YUCEN U UX IPUMEHEHUE
MaremaTHKH U UX OTKPBITUA B rofbl Bennkoit OTeuecTBEHHON BOHHBI

. IlpakTnueckoe npuMeHeHne NPOLIEHTOB

. Kpenuts! 1 npoLieHTHI B )KU3HU COBPEMEHHOT0 YeJIOBeKa
. TpuroHomMeTpusi U UCTOPUSI HEJIOBEYECTBA.

. 3HaKoMoe U1 HensBecTHoe uncio [1u

. IlpaBunibHbIE U MONYIPABUIIbHBIE MHOTOTPAHHUKH.

. Jlenta Mebuyca u €€ CBOWCTBA.

. Kpussie BTOporo nopsinka

. Maremaruka B ”H)OPMALIMOHHBIX TEXHOJOTHIX

. Benukue MaTeMaTHKHU IPEBHOCTU

. Anre0pa JIOTMKH U JIOTHY€CKHE OCHOBBI KOMITBIOTEPA
. Kak yunnuch MmaTemaTuke feTH B IPOILIJIbIE BpeMeHa

5. YCJOBHS PEAJIN3AIINN ITPOTPAMMBI YYEBHOM TUCIIUIIINHBI

5.1 MaTepuaJibHO-TeXHHYeCKoe o0ecrneyeHHe

Peanmuzanus y4eOHON AUCHUILIUHBI OCYINECTBIsieTcss B y4eOHOM kaOuHeTe «MareMaTuka.
IIpuknanHas MmaTemMaTuKay.
B cocraB yueOHO-METOMUYECKOTO U MATEPHATbHO-TEXHUYECKOro OOeCmedYeHus MpPOorpaMMbl
yueOHOI nuctuIuinabl «MaTeMaThKa» BXOJIST:

—  IOCAJOYHBIE MECTA IO KOJIUYECTBY O0yHarOUXCS,
— pabodee MECTO IpenonaBaTes,

—  MyJbTUMEAUNHBIA NPOEKTOD,

—  HMHTEPaKTUBHAs TOCKa;

—  KOMIUIEKT yueOHO-HAIIAHBIX TOCOOUIA,

—  KOMIUIEKT YueOHO-METOIUIECKOH JOKY MEHTALIUH.
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5.2 VIH(hopmaLMoHHOe obecrneyeHne 0byyeHns

Ans peanu3saumm nporpaMMbl B 6MBIMOTEUHBIA (HOHA BXOAAT YYeOHUKU, YYebHO-MeTOAUYeCKNe
komnnekTbl (¥YMK), obecneumBaroLme 0CBOEHME y4e6HOW ANCUUNANHBI «MaTeMaTuka.
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A. B. OopodeeBa. — 3-e u3g., nepepab. u gon. — Mocksa : M3gatensctso KOpainT, 2024. — 400 ¢. —
(MpoteccmoHanbHoe o6pasoBaHme). — ISBN 978-5-534-15555-6. — TeKCT : 31eKTPOHHbIA //
O6pasoBaTenbHas nnatopma KOpaiiT [canT]. — URL: https://urait.ru/bcode/537121.
3. Bacunbes, A. A. Teopus BEPOATHOCTEN 1 MaTeMaTUYecKas CTaTUCTUKA : YYeOHUK N NPaKTUKYM A/1s
cpefHero npodeccnmoHanbHOro obpasosaHus / A. A. Bacunbe. — 2-e u3g., ucnp. n gon. — MocCKsa :
N3paTensctBo HOpaint, 2024. — 224 c. — (MpoeccnoHanbHoe o6pa3oBaHue). — ISBN 978-5-534-
16717-7. — TekCT : 3NeKTPOHHbIV // Obpa3oBatenpHas nnatpopma HOpant [caitT]. — URL:
https://urait.ru/bcode/539468

[JononHuTtensHaa nuTtepatypa

4. boromonos, H.B. TlpakTuyeckne 3aHATUA MO MaTeMaTuKe : y4yebHOe nocobuwe And cpefHero

npoeccroHanbHOro o6bpasosaHus / H. B. boromonos. — 11-e wu3pg., nepepab. u gon. — MoOCKBa :
W3patenbctBo HOpainT, 2024. — 571 c. — (podeccuoHanbHoe o6pasoBaHne). — ISBN 978-5-534-
18419-8. — TeKcT : 3NeKTPOHHbIN // ObpasoBaTenbHas nnatgopma HOpant [caiiT]. — URL:

https://urait.ru/bcode/534966
5 boromonos, H.B. Marematuka. 3afaynm C pewweHuamun : y4yebHoe mocobue Ana cpefHero

npogeccmoHanbHoro obpasosavusa / H. B. boromonos. — 2-e  u3g., wucnp. v gon. — Mocksa :
N3paTensctBo HOpainT,2024. — 755 ¢. — (MpodeccuoHanbHoe o6pa3oBaHme). — ISBN978-5-534-
16211-0. — TekcT : 3NeKTPOHHbIN // ObpasoBaTenbHas nnaTgopma HOpant [caiiT]. — URL:

https://urait.ru/bcode/544899

6. Kpemep, H.LWl. Matematuka fna  Konnemkel :  ydyebHoe nocobue AN cpefHero
npoeccroHanbHoro o6bpasosaHua / H. L. Kpemep, O. . KoHcTaHTMHOBa, M. H. ®puamaH ; nog
pegakumein H. L. Kpemepa. — 12-e n3g., nepepab. n gon. — Mocksa : i3gatensctBo HOpaiT, 2024, —
408 c. — (MpodeccmoHanbHoe obpasoBaHue). — ISBN 978-5-534-17852-4. — TeKCT : 3NeKTPOHHbIN //
O6pasoBaTenbHas nnatopma KOpaiT [cant]. — URL.: https://urait.ru/bcode/536272

7. Kyuep, T.IM. Marematuka. TecTbl : y4yebHOe nocobue Ana cpefHEro npogecCMoHanNbHOro
obpaszosaHus / T. M. Kyuep. — 2-e u3g., ucnp. n gon. — Mocksa : M3gatensctBo HOpaiit, 2024, —
541 ¢. — (MpodeccrnoHanbHoe obpazoBaHne). — ISBN 978-5-534-10555-1. — TeKCT : 3EKTPOHHbIRA //
O6pasoBaTenbHas nnatopma KOpaiT [canTt]. — URL: https://urait.ru/bcode/537754.

8. LWWaruH, B. Jl. Marematnyeckuin aHanm3. ba3oBble MOHATUA : yyebHOe nocobuwe AN CpPeaHero
npogeccroHanbHOro obpasosaHusa / B. J1. LWarnH, A. B. Cokonos. — Mocksa : Mi3gaTensctBo HOpair,
2024. — 245 c¢. — (MpowpeccmoHanbHoe o6pas3oBaHue). — ISBN 978-5-9916-9072-0. — TekcT
3NeKTPOHHBLIN // ObpasoBaTenbHaa nnathopma KOpanT [caint]. — URL.: https://urait.ru/bcode/538330.

9. LUWwvnayes, B. C. MaTemaTuka : y4YebHUK U NPaKTUKyM [0S CPefHero npodeccroHabHOro
obpasosaHus / B. C. LUunayes ; nopg pepakumend A. H. TuxoHoBa. — 8-e u3fg., nepepab. u gon. —
Mocksa : N3gatensctBo KOpaiit, 2024. — 447 ¢. — (MpoeccmoHanbHoe obpasoBaHue). — ISBN 978-5-
534-13405-6. — TekcT : aNeKTPOHHbIN // Ob6pasoBatenbHasa nnatgopma KOpait [caint]. — URL:
https://urait.ru/bcode/536591.

10. AanuHrep, B. A. MaTemaTuka: TPpUroHOMeTpUYeCKMe ypaBHEHUS U HepaBeHCTBa : y4ebHOe nocobre
Ona  cpefHero npodeccnoHanbHoro obpasosaHus / B. A. JanuHrep. — 2-e u3g., ucnp. u gon. —
Mocksa : N3gatenbctBo KOpaiiTt, 2024. — 136 c. — (MpodeccmoHanbHoe obpasoBaHue). — ISBN 978-5-
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534-08453-5. — Texkcr : anekrponnbiii // OOpasoBatenpHast miardopma FOpailit [caiit]. — URL:
https://urait.ru/bcode/539634
11. Hanmuurep, B. A. Maremaruka: jorapupMuvecKkie ypaBHEHHs U HEPABEHCTBA | y4eOHOe mocodue
i cpenHero mnpodeccruoHanpHoro obpasosanusi / B. A. Jlanunrep. — 2-e u3nm., uchp. U AOM. —
Mocksa : Uznatensctso FOpaiit, 2024. — 176 ¢. — (IIpodeccronanbuoe odpasosanue). — ISBN 978-5-
534-05316-6. — Texkcr : anekrponnbiii // OOpasoBatenpHas tuiatgopma HOpaiir [caiit]. — URL:
https://urait.ru/bcode/539463

12. boromonos, H. B. T'eometpus : yueOHOe mocobue uist cpenHero npodeccrnoHanbHOro odpasoBaHust /
H. B. boromonos. — Mocksa : HW3parensctBo FOpaiit, 2024. — 108 c. — (IIpodeccuonanapHoe
obpaszoBanue). — ISBN 978-5-534-09528-9. — Tekcr : snextpoHHbIit // OOpaszoBareapHas miatdhopma

FOpaiir [caiit]. — URL: https://urait.ru/bcode/536961

HNudopmaunonnbie pecypebl
-9ObC <<IPRb09ks»
- ObC «IOPAUT»

6. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHHUS YUEBHOI

JUCHUATUINHBI

KOHTpO.]'Ib " OLCHKa PE3YJbTATOB OCBOCHHA AUCHUILIMHBI OCYLICCTBIIAOTCA MPENOgaBaTCiIcM B
npouecce NpoOBCACHUA MPAKTHUYCCKUX 3aH$ITI/II\/'Ij OLICHKH OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI, 4 TAaKXKE

BBITTOJIHEHUA O6yLIaI-OH_II/IMI/IC$I WHAWBUAYAJIBHBIX SaHaHHfI.

Pe3yabTaThl 00yyeHHus

MeToabl KOHPOJISI H
OLICHKH Pe3yJIbTATOB

00y4eHust
1) ymeHue onepupoBaTh MOHATUSMH: ONPEAETICHNE, aKCHOMa, TeOpeMa, Onenka
CJIEZICTBHE, CBOHCTBO, MPU3HAK, TOKA3aTEJILCTBO, PABHOCUJIbHBIC NePEYHNCICHHBIX
bopMyHPOBKY; yMeHHEe (OPMYTHPOBATH OOPATHOE U IPOTUBOMOJIOKHOE pe3yJIbTaTOB O0y4YeHUs
YTBEPXKACHUE, TPUBOAHUTD IPUMEPBI U KOHTPIIPUMEPHI, HCIIOJIB30BATh METON npu BBITTOJIHEHUH
MaTeMaTHYECKOW UHAYKLUH;, TIPOBOANTD TOKA3aTEIbHbIE PACCY KISHHS MPH 3a1aHIH Ha
pelIeHNH 3a1a4, OLEHUBATD JIOTHYECKYIO NPABUIBHOCTD PACCY KIACHUN; MPAKTUYECKHX

2) yMeHHe OnepupoBaTh MOHITUIMHI: MHOXKECTBO, IOAMHOYKECTBO, ONEPaLIuN
HaJ MHOXKE€CTBAMH, YMEHHUE UCIIONIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
anmnapar AJisl ONMCAHUS PEaIbHBIX MIPOLIECCOB U SIBJICHUN U NPU PELICHUN
3a/1a4, B TOM YHCJIE U3 IPYTHX YYEOHBIX MPEIMETOB;

3) ymMeHHue onepupoBaTh MOHATUAME: rpad), CBSI3HBIN rpad, AepeBo, LMK,
rpad Ha IUIOCKOCTH, YMEHHE 3a7aBaTh U OMUCHIBATH rpadbl Pa3InIHBIMH
croco0amu; HCTONB30BaTh Ipadpl IPU PELICHUH 3a1aY;

4) ymeHue cBOOOHO ONEPUPOBATH MOHITUSIMHU: COUYETAHHE, TIEPECTAHOBKA,
YHCIIO COYETAHUH, YMCIIO MEPECTaHOBOK;, OMHOM HprOTOHA;, yMeHHe
NPUMEHSITh KOMOMHATOPHBIE (DAKTBI U PACCYIKICHUS Ul PEIlEHHs 3a/1ad,;

5) yMeH#He onepupoBaTh MOHATHSIMH: HATYPaIbHOE YUCIIO, LIEJIOE YHUCIIO,
OCTaTOK MO MOYJII0, PALIMOHAJIBHOE YHUCJIO, UPPALMOHAIBHOE YHUCIIO,
MHO>KECTBA HAaTyPaJIbHBIX, LIEJbIX, PALIMOHAIBHBIX, 1€HCTBUTEIbHBIX YHCEL,
YMEHHE UCTIONb30BATh MPU3HAKH EIMMOCTH, HAUMEHBIIUI OOLIHit
IEeNUTeNb 1 HAUMeHbIIee o0lee KpaTHoe, anroputM EBkinaa npu pemeHnu
3a/1a4; 3HAKOMCTBO C Pa3JIMYHbIMU [TO3ULUOHHBIMU CUCTEMAMU CUHCIICHMUS,

6) ymMeHre CBOOOTHO OMEePUPOBATH MOHSITUSIME: CTETIEHb C LIETbIM
MOKa3aTeNieM, KOPEHb HaTy pajbHOW CTENEHH, CTENEHD C PALMOHAJIbHBIM

3aHATUAX, TEKYIIEM H
pPyOeKHOM KOHTpPOJIE -
YCTHBIN ompoc,
TECTHPOBAHUE,
CaMOCTOSITENIbHAS
pabora.

Ouenka B  pamkax
MIPOMEKY TOUHOMN
aTTeCTalUu:

i epeHIMPOBAHHBIN
3a4€T, 3K3aMEH.
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moKasareJieM, CTCIICHb C I[efICTBPITeJIbeIM (BeH_IeCTBeHHbIM) IIOKa3aTEJIEM,
norapudm yucia, CHHyC, KOCHHYC U TAHTE€HC MPOU3BOJILHOTO YHCIIA;

7) yMEHHUE OnepupOBaTh MOHATUSAMH: TOXKIECTBO, TOKAESCTBEHHOE
npeoOpasoBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMa YPABHEHUH U
HEPABCHCTB, PABHOCHUJIbHOCTb ypaBHeHHfI, HEPABCHCTB U CUCTEM,
paluOHATBHBIC, UPPALIMOHAJIBHBIC, MTOKA3aTCJIBHBIC, CTCIICHHBIC,
JorapupMHUECKUE, TPUTOHOMETPHUYECKUE YPABHEHMSI, HEPABEHCTBA U
CUCTEMBI, YMCHHUEC PCIIATh YPABHCHUA, HCPABEHCTBA U CUCTEMBI C ITIOMOIIBIO
Pa3JIMYHBIX IPUEMOB, PECIIATh YPABHCHUS, HCPABCHCTBA U CUCTEMBI C
napamMeTpoM, NMMPUMEHATD YPAaBHCHUSA, HEPABCHCTBA, UX CUCTEMbI IJIA
PELICHUA MAaTEMAaTHYCCKUX 3ada4 U 3ada4 U3 pa3IMIHbIX O6HaCTeI>'I HAayYKHU U
peabHOMN JKU3HU,

8) ymeHue cBOOOTHO OMEePUPOBATH MOHATUAMU: Tpaduk QyHKIUU, OOpaTHAS
byHKIHS, KOMITO3ULHs (pyHKIUH, TMHEHHas QyHKIMS, KBaJpaTHIHASI
byHKIMS, cTeneHHast PYyHKIHS C LEeJIbIM MTOKa3aTeileM, TPUTOHOMETPHIECKHE
byHKIHH, 0OpaTHBIE TPUTOHOMETPHYECKHE (PYHKLINY, TOKa3aTeIbHAsT U
norapudpmmuyeckasi pyHKINU, yMEHHE CTPOUTD IpadUKu (yHKIIHHA, BBITOIHSITH
npeoOpas3oBaHus rpa@uKOB (yHKINT;

YMEHHE HCIIONIb30BaTh rpaduku GYHKIUN 11 H3YYEeHHUS IPOLIECCOB U
3aBHUCHMOCTEH MPH PEIIEHUH 3a1a4 U3 APYTHX YUeOHBIX MPEIMETOB U U3
peanbHOH JKU3HHU, BRIpAKaTh (POpMyJIaMH 3aBICUMOCTH MEKAY BETUYHHAMY,

yMeHHE CBOOOTHO OMEPUPOBATH MOHSITHSIMH: Y€THOCTb (DYHKIINH,
MEPUOANYHOCTh (PYHKIMU, OTPAHHYEHHOCTD (PYHKIIUH, MOHOTOHHOCTD
GyHKUIMH, SKCTpeMyM (pyHKIMH, HauOOJIbIIee U HANMEHbIIee 3HAYCHHUS
(YHKIMK HA MPOMEKYTKE, YMEHUE POBOIUTD UCCIIeAOBaHNEe (Y HKIINY,

YMEHHUE HCIIONIb30BaTh CBOMCTBA U rpaduku (PYyHKIMN IS pEIIeHUs
ypaBHEHUI, HEPABEHCTB U 3a71a4 C apaMeTpamMu; U300pakaTh Ha
KOOPAMHATHON MJIOCKOCTU MHOKECTBA PELICHUI YPABHEHU, HEPABEHCTB U
UX CUCTEM,;

9) ymeHue cBOOOIHO OMIEPUPOBATH MOHATUSIMU: TTOCJIEAOBATEIBHOCTD,
apupMeTHIECKas MPOrPECcCHsl, FEOMETPHUECKas IPOrPeccHsi, 0ECKOHEUHO
yOBIBarOIIAsl TEOMETPHUYECKAs MPOTPECCHST, YMEHUE 3a/1aBaTh
MOCJIEIOBATENBHOCTH, B TOM YHUCIIE C TOMOIIBIO PEKYPPEHTHBIX (HOPMYIT,

10) ymeHHe onepupoBaTh MOHATHSIMU: HETIPEPBIBHOCTD (PyHKIIUH, ACHMIITOTHI
rpaduka QyHKUNY, IepBasi U BTOpast MPOU3BOIHAS (PyHKIUH,
reOMeTPUYECKUN U (PU3MIECKUH CMBICI MPOU3BOIHOM, MepBOOOpasHasi,
OTIpPeNeICHHbIA HHTETPaJ, yMEHUE HAXOAUTh aCUMIITOTHI rpaduka (pyHKINY;
YMEHHE BbIYUCISATH POU3BOAHBIE CYMMBI, TPOU3BEACHUS, YACTHOTO U
KOMITO3ULIUH (PyHKIMH, HAXOIUTh yPaBHEHHE KacaTeJbHON K rpaduKy
(bYHKIMY; YMEHHE HCIIONIB30BATh MPOU3BOIHYIO ISl UCCIENOBaHUS (YHKIIHIA,
IUTL HAXOJKACHUST HAWITYYIIero PEIeHUs] B MPUKJIAHBIX, B TOM YHCIIE
COLMAbHO-3KOHOMHUYECKUX U (PU3NUECKUX 3a/1auax, AJisl ONpeaeIeHUs
CKOPOCTH M yCKOPEHHST;, HAXOIUTh IJIOMIATH U 00BEMBI (PUTYDP C TTIOMOIIBIO
UHTErpaja; MPUBOAUTH IPUMEPHl MATEMATHUECKOTO MOJIEITMPOBAHUS C
NOMOIIbI0 U} PepeHIInaTbHBIX YPaBHEHHIA,

11) ymeH#ue OnepupoBaTh MOHATHSIMU, KOMIUIEKCHOE YUCIIO, COMPSIKEHHbIE
KOMILJIEKCHBIE YUCJTa, MOAYJIb U apI'YMEHT KOMIUIEKCHOTO Yncia, popma
3aMKUCH KOMITJIEKCHBIX YHCeN (reOMeTpUYecKasi, TPUrOHOMETPUIECKast U
anaredpandeckasi), yMeTb IPOU3BOAUTH apU(METHIECKIE ASHCTBUS C
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KOMIUICKCHBIMUA YUCJIaMU, ITPUBOAUTE IPUMEPLI UCTIOJIBb30BAHUA
KOMIIJICKCHBIX YUCECJI,

12) ymerne cBOOOIHO ONEPUPOBATH MOHATHSIMU: CpEIHEe apuPMETHIECKOE,
MenuaHa, HanOosbliee U HANMEHbIIee 3HAYCHUS, pa3Max, THCIIEPCHs,
CTaH/IapTHOE OTKJIOHEHHE JJIsl OMUCAHMsI YUNCIIOBBIX JAHHBIX, yMEHHE
UCCJIeNIOBAaTh CTATUCTUYECKNE JaHHbIE, B TOM YUCIE C IPUMEHEHHEM
rpapuuecKuX METOIOB U 3JIEKTPOHHBIX CPEACTB; IpapUuecKu UCCIeI0BATh
COBMECTHBIE HAOIIOICHHSI C TIOMOLIBIO IUArpaMM PacCEeUBAHUSI U JIMHEHHON
perpeccuu;

13) yMeHHne HaXOUTh BEPOSATHOCTH COOBITHH C HCIIOJIB30BAHNEM
rpadpuuecKux METOAOB; MPUMEHSTH Ul PeLIeHUs 3a1a4 (POPMYJIbI CIOKESHHS
U YMHOXEHHSI BEPOSITHOCTEH, POpMyITy TIOJTHOH BEpOSTHOCTH, (HOpMyITy
Bbepnysum, komOnHaTOpHBIE PaKkThl 1 HOPMYJIBL, OLIEHUBATH BEPOSTHOCTH
peasbHBIX COOBITHI, YMEHHE OTIePUPOBAThH MOHATHIAMHU: CITydaiiHast
BEJIMYMHA, PACIIPEACICHIE BEPOSTHOCTEH, MATEMaTHUECKOE OKUIaHNUE,
OUCTIEPCHS U CTAHAAPTHOE OTKJIOHEHHE CITyYaitHON BETMYNHBL, (PYHKLIUU
pacrmpeneneHus 1 MIOTHOCTH PABHOMEPHOTO, TIOKA3aTeIbHOTO U
HOPMAJIBHOTO pacIpeneseH i, yMEHNE HCIIOJIb30BaTh CBOMCTBA H3YYEHHBIX
pacnpeneneHuil s peeHns 3aa4; 3HAKOMCTBO C TIOHSATHSIMH: 3aKOH
OOJBIINX YHCEN, METOMBI BHIOOPOUHBIX HCCIENOBAHNUN, YMEHHE TPUBOAUTD
NPUMEPHI MPOSIBIICHUS 3aKOHA OOJIBIINX YHCEN B TPUPOIHBIX U
00IIeCTBEHHBIX SIBICHUSX

14) ymeHue cBOOOIHO OMEPUPOBATH MOHATUSMU:. TOUKA, TIPSIMast, TIOCKOCTD,
MIPOCTPAHCTBO, OTPE30K, JIyd, MJIOCKUHN YTOJ, ABYTPAHHBINA IO, TPEXTPAHHBIA
yIOJ1, IEPECEKAIOINECS, NAPAJIICIIBHBIE H CKPEIUBAIOIINECS IIPSIMBIE,
napajiCJIbHOCTE U NEPINEHAUKYTIAPHOCTD MPAMBIX U HJ'IOCKOCTGfI, YIOJI MEXOY
MPSMBIMH, YTOJ MEXAY OPSIMOM U MJIOCKOCTBIO, YTOJ MEKAY MIOCKOCTSAMU,
YMECHUE UCTIOJIB30BAaTh MPU PCHICHUHA 3ada41 U3YUCHHBIC (I)aKTbI " TCOPEMBI
MJIAHUMETPUN, YMCHUEC OLICHUBATL PA3MEPLI OOBEKTOB B OKpYy2Karouem

MHpPE; YMEHHUE OIIEPUPOBATh ITOHATUSIMU. MHOTOTPaHHUK, CEUCHUE
MHOTOTPaHHHKA, MPABUJIBHBII MHOTOTPAHHHK, TPU3Ma, TUpamMuaa, gurypa u
MOBEPXHOCTD BPALICHUs, HHJIHHP, KOHYC, Iap, chepa, pa3sBepTKa
MOBEPXHOCTHU, CCUCHUA KOHYCa U NUIIMHPA, NMapajICIIbHBIC OCHU WA
OCHOBAHHIO, CEYEHHUE I1apa, INIOCKOCTh, KaCaroInasicss ceprl, LUIHHAPA,
KOHYCa, yMEHHE CTPOUTDb CEUE€HNE MHOTOTPAHHHKA, U300paKaTh
MHOTOTPaHHHUKH, (PUTYPBI U IOBEPXHOCTH BPALICHUS, HX CEYCHUS, B TOM
YHUCJIe C MOMOLIBIO 3JIEKTPOHHBIX CPEACTB, YMEHUE IPUMEHATh CBOMCTBA
reOMETPHUYECKUX (PUTYP, CAMOCTOSITENLHO (POPMYTITMPOBATDH ONPENETCHUS
HN3y4aCMbIX (I)I/Il"yp, BBIABUI'AaTh TNITIOTE3bI O CBOMCTBAX U MpU3HaKax
reoMeTpHUYeCKuX PUryp, 00OCHOBBIBATH MITH OMPOBEPTATh HX; YMEHHUE
MPOBOIUTH KJacCH(PHUKALUIO GUTYD MO PA3IUIHBIM IPU3HAKAM, BBITTOJIHSTH
HGO6XOI[I/IMbIe AOMOJIHUTECIBHBIC MOCTPOCHUS,

15) ymerne cBOOOIHO ONEPUPOBATH MOHATHIMH: TUIOIAAb GUTYPBI, 00beM
(burypbl, BeIMYNHA yTJa, PACCTOSHUE OT TOYKHU 0 TUNIOCKOCTH, PACCTOSTHUE
MEXIY TPSMBbIMH, PACCTOSTHIE MEXY IIIOCKOCTSMHU, IJIOMAans chepsl,
TUIOIIAAb MOBEPXHOCTH MUPAMHIBL, IPU3MBI, KOHYCa, MIUHAPA, 00beM
Ky0a, mPsIMOYTOJILHOTO MapaieNIenuIena, MupaMuabl, TPU3MbIL, LTUJIHHAPA,
KOHy(a, L1apa; yMEHHEe HAXOIUTh OTHOIIEHHE 00BbEMOB MOAO0HBIX QUTYD;

16) ymenne cBOOOIHO ONEPUPOBATH MOHATHAMH: JBIKEHUE, MApaJUIeIbHbINA
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NEePEHOC, CHMMETPHS Ha TUIOCKOCTH M B TPOCTPAHCTBE, IIOBOPOT,
npeoOpazoBanue nopodusi, mogodHbIE GUTYPBI, YMEHHE PacIIO3HABATD
paBHBIE U TOJOOHBIE (PUTYPEL, B TOM YHCIE B IPUPOJIE, UCKYCCTBE,
APXUTEKTypPe; YMEHHUE UCIIOIb30BATh FEOMETPHUECKNE OTHOLICHHUS, HAXOAUTD
reOMETPHUYECKHE BETMUNHBI (JIMHA, YOI, TUIOAaAb, 00BEM) IPH PEIICHUH
3a1a4 U3 APyrux yueOHbIX IPEAMETOB U U3 PEATbHOM KU3HH,

17) ymerne cBOOOIHO ONEPUPOBATH MOHATHIMH: MPSIMOYTOJIbHASI CHCTEMA
KOOPAHMHAT, BEKTOP, KOOPANHATHI TOYKH, KOOPAUHATBI BEKTOPA, CyMMa
BEKTOPOB, IPOU3BEICHNE BEKTOPA HA YUCJIO, PA3JIOKEHUE BEKTOPA IO
6asucy, cKaJsIpHOE MPOU3BEIEHNE, BEKTOPHOE MPOU3BENEHHE, YTOI MEXIY
BEKTOPAMH, YMEHHE UCIIOJIb30BaTh BEKTOPHBIA U KOOPAUHATHBIN METON IS
peLIeHHs FTeOMETPUYUECKUX 3a1a4 U 3a/1a4 JPyTHX yUeOHBIX IPEIMETOB,
ONEePUPOBATH MOHATUAMU: MAaTpULa 2X2 U 3X3, ONPEAENTUTENb MATPULIBL,
F€OMETPUYECKHUI CMBICI ONPENEIUTENs,

18) ymMeHHne MOIEeTUpPOBaTh peaibHbIe CUTYaLUH Ha SI3bIKE MATEMATUK;
COCTABJISITh BBIPAXKEHHUsI, YPABHEHHUs], HEPABEHCTBA U UX CUCTEMBI 10 yCIIOBUIO
3a7]a4M, UCCIEAOBATh NOCTPOSHHBIE MOJENH C UCIIOJIB30BAHKUEM arrapara
anreOpbl, HHTEPIIPETUPOBATD MTOJyUYEHHBIH PE3yJIbTaT; CTPOUTD
MaTE€MaTU4YeCKHe MOJEIHN C IOMOLIBI0 T€OMETPUUECKUX MMOHATUN U BEJINYUH,
peuaTe CBI3aHHbIE C HUMU NPAKTUYECKUE 3a7]a4H, COCTABJIATh
BEPOSITHOCTHYIO MOJZI€JIb U HHTEPIPETUPOBATh NOJTyYCHHBIA PE3ybTarT,
peuaTe NpUKJIaaHbIe 33Ja4l CPEICTBAMH MATEMATUYECKOT O aHAIN3a, B TOM
YHCIie COLMAIbHO-3KOHOMUYECKOT0 B (PU3MYECKOTO XapaKkTepa;

19) ymenue BbIOWpAThL MOAXOAAIIUN METON [IJIsl pPEIIeHUs 3a7adyu,
MOHMMAHUE 3HAYUMOCTM MATEMaTHKH B HW3YYEHUU MPUPOAHBIX U
OOIIECTBEHHBIX MPOLECCOB M SIBICHHUI, YMEHHE DPACIO3HABATH IPOSIBICHUE
3aKOHOB MAaT€MaTUKM B  HUCKYCCTBE, YMEHHE MPUBOAUTL IPUMEPHI
MAaTE€MaTUYECKUX OTKPBITMM POCCUMCKOH M MHPOBOM MaT€MaTHUYECKOU
HAYyKH..
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