OEAEPAJIBHOE ATEHTCTBO XEJTE3HO4OPOXHOIO TPAHCITOPTA
Eneukunin TeXHUKYM Kene3HOA0POXKHOro TpaHCnopTa -
(hmnman degepasbHOro rocy4apCTBEHHOMO 6HOMKETHOr0 06Pa30BaTE/IbHOI0 YUpPEeXAeHNS
BbICLLEro 06pa3oBaHNA «POCTOBCKUIA rOCYAapCTBEHHbIN YHUBEPCUTET MyTel COOOLLEHUA»

AOKYMEHT MOAMNCAH
BMNEKTPOHHOW NOAMNNCHIO

PABOYAA NMPOIMPAMMA
OELLI,EOEPA3OBATEI'IbHOI7I YUEBEHOW ANCUNTTMHDI
«MATEMATUNKA»

AN cneumasibHoCTel
08.02.0 CTponTenbCTBO U 3KCMyaTaums 34aHNIN U COOPYXKEHWIA
23.02.01 OpraHu3aumsa nepeBo30K 1 yrnpas/eHe Ha TpaHcnopTe (Mo Buaam)
23.02.04 TexHn4yeckas aKcnayaTauns NoAbLEMHO-TPAHCMOPTHBIX, CTPOUTENbHBIX,
[AOPOXKHbIX MaLUMH 1 060pyaoBaHMs (MO OTpacnam).
23.02.06 TexHMYeckas aKcnayarauma noaBMXHOINo CocTasa XenesHblX Aopor
23.02.08 CTponTenbCTBO XKeNesHbIX Aopor, NyTh 1 MYyTeBOe X035MCTBO

Ha 6a3e OCHOBHOro 06LLero 0bpasoBaHus

3

2026 T.



PEONEPANTBHOE ATEHTCTBO XXEJIESHOAOPOXHOIO TPAHCITOPTA
Eneukuii TEXHUKYM XeNne3HOA0POXHOro TpaHcnopTa -
(mnman deaepanbHOro rocyaapCTBEHHONO GHOKETHOrO 06PAa30BaTENNbHOIO YUPEXKAEHUS
BbICLLIEr0 06Pa30BaHMst «POCTOBCKUIA rOCYAapCTBEHHbIV YHUBEPCUTET NyTeld COOBLLEHNS»

PABOYAA NMPOIMPAMMA
OELLI,EOBPASOBATEHI:)HOVI YUEBHOW ANCUNTTMHDI
«MATEMATUKA»

A5 CreLnanbHOCTEN
08.02.01 CTponTenbCTBO U IKCNJyaTauns 34aHUA 1 COOPY>KEHWIA
23.02.01 OpraHu3auma nepeBo30K 1 yrpas/eHWe Ha TpaHcnopTe (Mo BMAam)
23.02.04 TexHuyeckas aKcnayaTaumsa NogbEMHO-TPAHCMOPTHBIX, CTPOUTENbHBIX,

[AOPOXKHBIX MalnH 1 060pyaoBaHMA (MO OTpacnam).

23.02.06 TexHMYecKas aKcnyarauma noaBMXHOIo CoCcTasa »XefesHbIX Aopor

23.02.08 CTpounTeNnbCTBO Xee3HbIX 4opor, MyTb U NyTEBOE X035MCTBO

38.02.03 OnepaunoHHasa AeAaTeNlbHOCTb B IOTUCTUKE

Ha 6a3e OCHOBHOI0 00L1Eero 06pasoBaHus

2026 T.



OLOOBPEHA YTBEPXXIOAIO
LIMK/IOBOM KOMMUCCMEN MaTeMaTUYeCKnX

7 006LLMX eCTeCTBEHHOHAYYHbIX 3awm.
YUeOHbIX
ameumnn
Mpeacen, .c. ToKapeBa
LLI

MpoTokon Ne 9 ot 18 masa 2026 T.

Paboyas nporpamma o6Lleobpa3oBaTe/ibHON yUYebHOM ANCUMNIUHBI «MaTemaTtmkay
coctaBneHa B cootBeTcTBUM ¢ PIOC cpegHero o6wero 06pa3oBaHMs U C YYETOM
(hefiepanbHO 06pa3oBaTe/IbHON NPOrpamMmMbl CPeAHEro 06LLEro 06pa3oBaHNA

Pa3paboTymK:
Tokapesa E.C. - npenogasatens ET)XXT - dmnunana PIYTIC

PeLeH3eHTbI:

H.H. MaHoBa -npenogasatens ETXKT - qunnana PIyTIC

H. B. UepHoycoBa, K.M.H., JOUeHT Kadepbl MaTeMaTuKu, NHPOPMATUKN, (DUUKN 1
METOAMKM 00y4YeHNs VIHCTUTYTa UMMPPOBbIX TEXHONOIMIA U MaTeMaTuKn EIY mm.
.A.ByHHa



PELLIEH3UNA
Ha pabouyto nporpammy
no o6uieobpasoBartesibHOM gucumnanHe “*MaTtemaTnka”

Paboyas nporpamma o6LLeo6pa3oBaTe/lbHOM YH4EOHON AncUUNIUHBLI «MaTemaTuKay»
cocTaB/leHa Ha OCHOBe TpeboBaHWI K pe3ynibTaTaM OCBOEHUA Y4ebHOM AUCUMMINHDI,
npeactasneHHbiXx B ®FOC COO, a Takke Ha OCHOBE XapaKTEPUCTUKU MNNaHUpyeMbIX
pe3ynbTaToB  [LYXOBHO-HPABCTBEHHOIO  Pa3BUTWSA, BOCMUTAHUA U coumanmsalmn
06yyaroLmMxcs.

[MporpaMma NO MaTemaTWKe OTpaXkaeT OCHOBHble Tpe6oBaHusi ®IrOC COO K
JMYHOCTHbIM, MeTanpeamMeTHbIM M MNPeAMETHbIM — pe3y/nbTaTaM  OCBOEHMS
06pazoBate/ibHbIX NMPOorpamm.

B nporpamme oOTpaXkKeHbl: UenM W 33fa4s  OCBOEHWUA AUCUMMNHBI,  MECTO
AVCUMNANHBI B CTPYKTYpe CIO, 0651acTb NpuMeHeHNs paboyeid nporpaMmbl, pesy/bTarbl
OCBOEHWSA AUCLMNIIMHBI U KOMIMYECTBO YacoOB Ha OCBOEHWE MPOorpamMmmbl AUCUMMIIHGI.

Pabouast nporpamMmMa npegnosiaraeT pacrnpefeneHne Tem U U3yyeHre matepuana no
pasgenam.

Bce pasgenbl pabodyeit mporpammbl HanpasieHbl Ha (hOPMUPOBaHME 3HAHWIA W©
YMEHWUA, B MOSIHOMN Mepe OTBeyarT TpeboBaHMAM K pe3y/nibTaTaM OCBOEHUS Y4eGHOWA
ancumnanHel B cootseTcTBum ¢ @IrOC COO.

KO/MM4ecTBO TEOPETUYECKMX 3aHATUA K MPaKTUYeCKUX paboT COOTBETCTBYET
Tpe60oBaHUSIM Y4eOHOro nJaHa.

KOHTPO/lb M OUeHKa  pe3y/nbTaToB  OCBOEHUMS  Y4YeOHOW  AUCLUNIUHBI
OCYLLIECTB/ISIKOTCA B (DOPME KOHTPO/IbHOW paboThbl U 3K3aMeHa.

Cofep>xaHne * m3fnaraemoro marepmasia  COOTBETCTBYET  COBPEMEHHbLIM
npeacTaBneHnMsamM B 06/1aCTV MaTeMaTUMKK, WCMO/Mb3YeTCA Hay4Hblil noaxod. JaHHas
nporpamMmma noAroToB/ieHa Ha XOPOLIEeM METOAUYECKOM YPOBHe, C YY4ETOM TpeboBaHWM
®IrOC CINO 1 MoXeT 6bITb UCMOMb30BaHa B y4eOHOM MpoLiecce.

PeueH3eHT. H. B. YepHoycoBa, K.M.H., JOUEHT Kadeapbl MaTeMaTuKK,
VH(OpMaTMKKL, (DU3NKN 11 METOAMKMN 00y4YeHUs VIHCTUTYTa LM(POBbLIX TEXHONOTUN 1
matematuku EI'Y um. U.A.ByHnHa

Mognucek

PaboTHMK oTaena KagpoB

(Mmoo, PacLLMGPOB”Y NMoAMmcK)
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PELLEH3NA
Ha pabouyro nporpamMmy no ob6LieobpazoBaTe/IbHON ANCUUMINHE MaTtemaTmnka'

Paboyasi nporpamma 06L1e06pa3oBaTe/ibHON Y4ebHO AncumnnanHbl «MaTtemaTmKay»
npefHa3HayeHa COCTaB/ieHa Ha OCHOBe TPebOBaHMIN K pe3y/nbTaTaM OCBOEHUS Y4eOHOA
ancumnnnHel, npeactasnieHHbIX B PFOC COO, a TakKe Ha OCHOBE XapaKTepUCTUKM
MNaHUPYeMbIX  pe3y/nbTaToB  [yXOBHO-HPABCTBEHHOrO  PasBWUTKA,  BOCMUTaHUA U
coumanmsanmmn oby4aroLmxcs.

[MporpaMmMa Mo MaTeMaTuKe OTpaXkaeT OCHOBHble Tpe6oBaHus PrOC COO K
JMYHOCTHbIM, MeTanpeaMeTHbIM W NpegMeTHbIM  pe3ynbTataM  OCBOEHWUA
06pasoBaTe/ibHbIX NPorpamm.

B nporpamme OTpaXKeHbl: LUeAM W 3a4ayM  OCBOEHUS AMCUMMNAUHBI, MECTO
AncumnanHel B cTpyktype CIr10O, o6nacte NpyMeHeHust paboyein nporpammbl, pesysnbTarhbl
OCBOEHUSA ANCUUNANHBI U KOMMYECTBO YaCcOB Ha OCBOEHWE NPOorpammbl AUCLUMNIIVHBI.

Pabouyas nporpamma npearonaraet pacrnpeieneHme TeM 1 n3yvyeHne matepuana rno
pasgenam.

Bce pasgenst paboyei mporpammbl HarpaefeHbl Ha (DOPMMPOBaHME 3HAHWIA ©
YMEHWA, B MOSIHOMN Mepe OTBeYarT TpeboBaHMAM K pe3ynbTaraM OCBOEHWUS Y4eOHOiA
ancumniavHel B cootseTcTBum ¢ dIrOC COO.

KonmMyecTBO TeOpeTMYeCKMX 3aHATMIA U MNPaKTUYeCKUX paboT COOTBETCTBYET
TpeboBaHMAM Yy4ebHOro nnaHa.

KOHTpONb M OueHKa  pe3ynbTaToB  OCBOEHWA  Y4eOHON  AUCLMMNJIVHBI
OCYLLECTBNAOTCS B JopMe KOHTPO/bHOM paboThbl U 3K3aMeHa.

CofiepxxaHue n3naraemoro marepuana  COOTBETCTBYeT COBpPeMeHHbIM
NpeacTaBneHnsaM B 06/1aCTW MaTeMaTUKW, WCMO/Mb3yeTCH Hay4yHbId noaxod. JaHHas
nporpamMmmMa noAroToB/ieHa Ha XOPOLLUEM METOAMYECKOM YPOBHE, C YYETOM TpeboBaHWiA
®roOC CI1O 1 MoXeT B6bITb MCNONb30BaHa B y4eOHOM npoLiecce.

H. B. YepHoycoBa, K.M.H. AOLEHT Kagenpbl MaTematuku W
[NaBaHNSA WMHCTUTYTa MaTeMaTuKW, eCTeCTBO3HaHWA U TeXHuku EN'Y



PELLEEH3A
Ha pabouyto nporpammy
no obuieobpasoBaTtesibHOM gucUMnAnHe “"MaTemaTnka”

MporpamMmma no Yy4yebHOM AucuMnIuMHe «MaremaTuka» COCTaB/ieHa Ha OCHOBe
TpeboBaHWIA K pe3ynbTaTaM OCBOEHWSt Y4eOHOM AWUCUMNMHLI, NpeAcTaBneHHbIX B POC
COO, a TaKke Ha OCHOBE XapaKTepuUCTUKM MaHUpPyemblX pesy/nbTaToB [AYXOBHO-
HPaBCTBEHHOIO Pa3BUTUS, BOCMIUTAHMS M COLMaIN3aLMM 06yYatoLLMXCS.

[MporpamMMa Mo MaTeMaTUKe OTpaXKaeT OCHOBHble TpebosaHnsas PrOC COO K
NNYHOCTHBLIM,  MeTanpeaMETHbIM W NpeaMETHbIM  pe3y/ibTaTaM  OCBOEHWS
06pa3oBaTe/ibHbIX MporpaMm. B nporpaMme no maTemMaTuvKe Y4YTeHbl UAEW W MOMOXKEHUS
«KoHUenuun pasBnuTns MaTeMaTUyYeCcKoro obpasoBaHusi B Poccuiickoii ®egepauui».

MporpaMma CofepXXuT BCe HEOOXOAMMbIE Pa3fesbl.

B nNosCHUTENbHOM  3anMcke OTMe4YaeTcs  00Lleobpa3oBaTe/ibHbIA  XapaKTep
AMcUMNInHBl «MaTtematuka», BKIHOYalolleil B cebs 6a30Bble 3HAHWA MO LUKO/IbHOMY
KypCy,

[aHHaa paboyasd nporpamma BrnosiHe JOCTaToO4Ha Mo 06bemy, BK/OYaeT B cebs Bce
OCHOBHble [AMAAKTUYECKME eAuHULbI  ANCUMNIUHBLL.  COAepXKaHWe TeM  M3/I0KEHO
NoApPO6HO, NAaKOHWYHO M ACHO. YPOBEHb OCBOEHUS AMAAKTUYECKUX eAuHUL, Y4eOHOM
AVCUMNIIMHBI, TEMaTUYeCKUA MNaH, cofdepXkaHue y4yebHOro martepuana COOTBETCTBYHOT
®rocC CoO.

Ycnosus peaninaumm yuebHoOM aucumnanHbl oTeevaroT TpebosaHmnam OIrOC.

NH(opMaumoHHoe o6ecrneyeHne 0OYy4YeHUS COAEPXKWUT MepevyeHb OCHOBHBLIX U
[OMNOMHUTENbHBIX UCTOYHMKOB, VIHTEPHET-PECYpCbl N0 YYeOHOW AUCUMMNIHE.

®opMbl U METOAbI KOHTPO/S M OLEHKN OCBaMBaeMbIX 3HaHWIA, YMEHWUIN N HaBbIKOB
06YyYaroLLMXCA AOCTaTOYHbI A8 Ka4eCTBEHHOM OLEHKM pe3y/ibTaToB 06y4YeHNs.

Paboyas nporpaMma AMCUMNIMHLI «MaTeMaTuka» MOXeT OblTb MCMO/Sb30BaHa B

o6paaoBaTean0M rnpotecce.

PeueH3eHT: H.H.lMaHoBa __cneumanuct no YMP ETXXT - dwmnnana PIYTIC
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1. HIOACHUTEJIbBHASA 3AIINCKA

1.1 MecTo AUCHHUIUIMHBI B CTPYKTYPe OCHOBHOI 00pa30BaTe/ibHOI NPOrpamMMbI

[Iporpamma mo MaTematuke yriayOJIeHHOTO YPOBHS Ui OOy4aroUmIuxcst pa3padoTaHa Ha OCHOBE
OI'OC COO ¢ y4eroM COBPEMEHHBIX MHUPOBBIX TPeOOBAaHHH, MPEOBABISEMBIX K MAaTEMATHYECKOMY
0o0pa3oBaHUIO, U TPAAULUN pOCCUICKOro oOpazoBaHus. Peannsanust mporpaMMbl MO MAaT€MaTHKE
o0ecrieunBaeT OBJIQACHNE KIIOUEBBIMUA KOMIIETEHIMSIMU, COCTABIISIOLUIMMUA OCHOBY IJISI CAMOPA3BUTHS U
HETIPEPBIBHOTO 00pPa30BaHMsl, LEJIOCTHOCTh OOIIEKYJIBTYPHOrO, JIMYHOCTHOTO M IO3HABATEIHHOTO
Pa3BUTHS JTMYHOCTH OOYYAOLITIXCS.

B mporpamme mno MareMaTHKe YuUTeHbl HIAEHM W TOJOXKEHUS KOHLENIMUH Pa3BUTHUS
MaTemMaTudeckoro obpasosanusi B Poccuiickoli @enepanun. Maremarudeckoe oOpa3OBaHHE TOJIKHO
pemats 3ana4dy obecrneueHus HeOOXOUMOro CTpaHe Yrciia 00yJaroIUXCsl, MATeMaTUIeCKasl MOATOTOBKA
KOTOPBIX OblIa OBl JOCTATOYHA ISl TPOACIDKEHHUT 0OPa30BAHUS MO PA3IMIHBIM HANPABJICHUSIM, BKIIFOYAs
NPEenoJaBaHNe MAaTeMAaTHKH, MaTeMaTU4YeCKHe HCCIeNoBaHHs, paboTy B cdepe HHPOPMALMOHHBIX
TEXHOJIOTUH M JIPYyTHX, a TaKXKe 00ECHeueHus sl KaKI0ro o0ydaromerocss BO3MOKHOCTH TOCTHKEHUS
MaTeMaTHIECKOH MOATOTOBKH B COOTBETCTBHH C HEOOXOOUMBIM €My ypoBHeM. Ha perneHue s3Tux 3amau
HalleJIeHa TporpaMMa II0 MaTeMaTuKe yriayOseHHoro ypoBHs. HeoOXomuMocTh MaTeMaTH4ecKOi
NOATOTOBKH ~ OOycioBlieHa  OOyCIIOBJIEHO  POCTOM  YHCJAa  CHELHANIbHOCTEH, CBSI3aHHBIX  C
HETIOCPEACTBEHHbIM TPUMEHEHHEM MaTeMaTHku (B cdepe 3KOHOMHKH, OW3HECe, TEeXHOJIOTHYECKHX
obnactsx, ryMaHuTapHbIX chepax). KonnmuecTBO 00y4YarOIuxcsi, Ak KOTOPBIX MAaTEMaTHKA CTAHOBUTCS
(dbyHIaMeHTOM O0pa30BaHMs, IUIAHUPYIOIINX 3aHIUMAThCS TBOPUYECKOW M MCCIIeNOBATENbCKON padoToi B
o0yactu MaTeMaTHKH, UHPOPMATHKH, (PU3NKH, SKOHOMHUKHU U B APYTHX 00JACTSX, YBEIMUUBAETCS, B TOM
quclie C y4eTOM OOyd4aroImuxcs, KOMy MaTeéMaThKa Hy)KHA Ui HCIOJB30BaHMUSA B Npodeccusix, He
CBSI3aHHBIX HETIOCPENCTBEHHO C HEll.

[IpuknagHast 3HAYMMOCTb MaTeMaTUKH OOYCJOBJIEHA TEM, 4YTO €€ MPEIMETOM  SBISIOTCS
byHOaMeHTaJbHbIE CTPYKTYpPbl HAIIEr0 MHpPA: TNPOCTPAHCTBEHHbIE (QOPMBI U  KOJIUYECTBEHHBIE
OTHOILIEHHS, (PYHKIMOHAIBHBIE 3aBUCHMOCTH M KaTErOPUM HEOMPEAETICHHOCTH, OT MPOCTEHIINX,
yCBAaMBAEMBbIX B HEMOCPEACTBEHHOM OIIBITE, O AOCTATOYHO CJIOXKHBIX, HEOOXOOUMBIX I Pa3BHTHUS
HAYYHBIX U TEXHOJOTHUYECKUX Uned. be3 KOHKPETHBIX MaTeMaTHUECKUX 3HAHHUH 3aTPyIHEHO MOHUMAaHNe
NPUHIHUIOB yCTPOHCTBA W HCIOJIb30BAHUSI COBPEMEHHOW TEXHHKH, BOCHPUSITHE M HHTEPIIPETALUS
pa3HOOOpa3HOH COLMANbHOW, 5SKOHOMHMYECKOH, TONUTHYECKOH wuHpopManmy, wManodpdekTuBHa
NOBCEIHEBHASI TPAKTHUECKas NesTeNbHOCTh. Bo MHoOrmx cdepax npodecCHOHANBHOW NesSTeNbHOCTH
TpeOYIOTCS YMEHUs BBINOJNHATH PAacyUeThbl, COCTABJSATH AJTOPUTMBI, MPUMEHATb (HOPMYJIbI, TPOBOAHTH
reOMEeTPUUYECKHE N3MEPEHNST M TIOCTPOSHHMS, YNTaTh, 00pabaThiBaTh, UHTEPIPETUPOBATH U MPEICTABIATD
uHpOpMauuo B BuAE TaOJIHL, AUArpaMM U TpadpuKOB, MOHUMATh BEPOSTHOCTHBIN XapaKTep CIy4aiHbIX
COOBITHIA.

OnHOBpEeMEHHO ¢ paciMpeHneM cdep MPUMEHEHHs MAaTeMAaTUKU B COBPEMEHHOM OOINECTBE BCE
0ojiee BaXXHBIM CTAHOBHUTCSI MATEMATHYECKUI CTUJIb MBIIUICHUS, TPOSBISIOIMNACA B ONPENETICHHBIX
YMCTBEHHBIX HaBBbIKaX. B mpomecce M3yueHHss MaTEeMAaTHKH B apCeHaN NMPUEMOB M METOJOB MBIIIJICHUS
YeJIOBEKA €CTECTBEHHBIM OOpPa30M BKJIFOUAIOTCS MHAYKLUS M JEAyKUUs, 00OOIIeHNne 1 KOHKPETH3ALHs,
aHaMM3 W CHHTE3, KiaccupuKamuss M cuUcTeMaTusanus, alcrtparupoBaHue U aHanorus. OOBEKTHI
MaTeMaTHYECKUX YMO3AKIIIOUEHHH, MPaBUia UX KOHCTPYHUPOBAHHS PACKPBIBAIOT MEXAHHM3M JIOTHYECKHX
MOCTPOCHMI, CIIOCOOCTBYIOT BBIpaOOTKE yMeHUs (opMmynupoBaTb, OOOCHOBBIBATH M JOKa3bIBATH
CYXKZI€HHUS, TeM caMbiM (POPMHUPYIOT JIOTHUECKUI CTHJIb MBIIUICHUS. Benyimas ponb NPUHAIIEKUT
MareMaTuke B (POPMHUPOBAHMM AJITOPUTMHUYECKOH KOMITOHEHTBI MBIIIJICHUS W BOCIHMTAHUH YMEHUH
IeMCTBOBATh MO 33JaHHBIM aJrOPUTMAaM, COBEPIIEHCTBOBATH M3BECTHBIE M KOHCTPYHMPOBATh HOBbIC. B
nporiecce peIeHus 3a1a4 - OCHOBBI JUJIsl OPraHU3aliy yUeOHOH AesITeTbHOCTH Ha YPOKaX MAaTEMaTHKH -
Pa3BUBAIOTCS TBOPYECKAs U MPUKJIIAJHAS CTOPOHBI MBIIIICHNUS.

OOyueHne mMaTeMaTHKe AaeT BO3MOXKHOCTh Pa3BUBATh y OOYYAIOIIUXCS TOYHYIO, PALIIOHAIBHYIO
u MHQOPMATHBHYIO pe4b, YMEHHE OTOMpaTh HamboJjiee MOAXOASIINE S3BIKOBBIC, CHMBOJMYECKUE,
rpadpuyueckre CpencTBa sl BBIPAKEHUS CYKICHUI M HATJISITHOTO UX MPECTABICHMS.



HeoOxoauMbIM KOMIOHEHTOM OOLIel KyJbTypbl B COBPEMEHHOM TOJKOBAHHHM SIBJSIETCS OOIIee
3HAKOMCTBO C METOJaMHM TIO3HAHUS JEeHCTBUTENBHOCTH, MPEACTABICHHE O TPEAMETe U METOoIe
MaTeMaTUKH, €ro OTJIMYUAX OT METONOB €CTECTBEHHbIX M TYMAaHHUTAPHBIX HAYK, 00 OCOOEHHOCTSX
NPUMEHEHHs] MATEMAaTHKH JJIS1 PEIleHUs] HAyYHBIX M NMPUKJIAAHBIX 3a1a4. MaTemaTudeckoe oOpa3oBaHue
BHOCHT CBOH BKJIaJ B (popMHpOBaHUe OOLIEH KyIbTYphl YEJIOBEKA.

UsydyeHne MaTreMaTHKH CIOCOOCTBYET SCTETUYECKOMY BOCIUTAHHMIO YEJIOBEKA, MMOHMMAHHIO
KPacoThl M U3ALIECTBA MATEMATHYECKUX PACCYKACHUH, BOCTIPUSITHIO T€OMETPUIECKUX (HOPM, YCBOCHHIO
U/iIed CHMMETPHH.

1.2 Lean u3y4eHusi AUCHMILIHHBI

(hopMHUPOBaHKE LIEHTPATBHBIX MATEMATHYECKUX TIOHSATUH (YUCIIO0, BEJIMUHNHA, T€OMETPUIECKast
durypa, TmepeMeHHas, BEpPOSTHOCTb, (YHKUMS, TMNPOU3BOMHAS, WHTErpaj), OOeCTeUNBAIOIINX
NPEEMCTBEHHOCTh U NEPCNEKTUBHOCTh MaTEMAaTHYECKOr0 00pa3oBaHus 00yUaromuXCcs,

nojBeZicHue OOYy4aroIuXcss Ha MOCTYITHOM JJIi HUX YPOBHE K OCO3HAHHUIO B3aMMOCBS3U
MaTEMATHKH M OKPYJKAIOMEro MHUpa, TMOHUMAHHIO MAaTeMaTUKH KaK dYacTh OOImel KyJbTyphl
4€JI0BEYECTBa;

pPa3BUTHE MHTEJUICKTYAJbHBIX M TBOPUYECKUX CIIOCOOHOCTEN O0YyHaroIUXCcsl, MO3HABATEIBHON
AKTUBHOCTH, UCCJICJIOBATEILCKUX YMEHHH, KPUTHYHOCTU MBIIUICHUS, WHTEpPeca K H3YUYEHUIO
MaTeMaTHKH,

dbopmupoBanre (yHKIIMOHAIBHOW MAaTEMaTHYEeCKOH TPAaMOTHOCTH. yMEHUsI pPacro3HaBaTh
MAaTEMAaTHYeCKUE AaCMEeKThl B PEAbHBIX JKU3HEHHBIX CHTYAIUsIX W TMPU W3YYEHUU NPYTruxX yueOHBIX
MPEIMETOB, MPOSIBJICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, (POPMYTUPOBATh MX HA SI3bIKE MATEMATUKH
U CO3/1aBaTh MaTEeMATHUYECKHE MOJENH, MPUMEHSITh OCBOCHHBI MaTeMaTUYECKUH ammapar JUisl peIieHHs
MPAaKTUKO-OPHEHTUPOBAHHBIX 3a]1a4, MHTEPIPETUPOBATH M OLICHUBATH MOJTYYSHHBIE PE3YJIbTATHI.

2. COAEP KAHHUE YUEBHON JUCHUTLIMHBI «<MATEMATHKA»

Auaredpa 1 Ha4YaJIa MATEMATHYECKOI0 AHAJIN3A.
Yucaa u BbIYUCTICHUS.

Hatypanpuble u nenple uncna. IIlpuMeHeHne NPHU3HAKOB JEIMMOCTH LENbIX YHUCEN, HAaHOOIbIINHI
obmmit nenurens (nanee - HOJl) u Haumensinee odmiee kpatHoe (nanee -HOK), octaTkoB Mo MOy ito,
anroputMa EBkinna ans pemeHus 3ajay B LEJbIX YUCTAX.

Paunonanbabie uncnma. OOBIKHOBEHHbIE M JAECATHUHBIE JpoOM, MPOLEHTHI, OECKOHEYHbIE
nepuoguueckue apodu. Ilpumenenme npobell M TPOLEHTOB [JIsl PEINEHUs] NPUKIATHBIX 3a1a4 W3
Pa3JIMYHBIX OTPAC/IEel 3HAHUHN U PEabHON KU3HU.

JeiicTBuTenpHble yncia. PaninonanpHble 1 MppALMOHAJbHBIE YnCia. Apu(METHUECKUE ONepatuu
C AEeMCTBUTENbHBIMH YHCIaMH. MOIyJb NeHCTBUTENBHOrO 4YWCIa W ero cpoicTsa. llpubmimkéHHbIE
BBIUUCJIEHMS], [TpaBUila OKPYTJIEHUs, IPUKHUJIKA U OLIEHKA PEe3yJIbTaTa BbIUNCICHUN.

KommuiekcHble uncna. Anrebpanyeckas ¥ TPUTOHOMETpUYeCKast (OPMbI 3aMCH KOMITJIEKCHOTO
yrcna. ApupMeTHuecKne onepanuy ¢ KOMIUIEKCHBIMU duciaMu. M3o0paskeHne KOMIUIEKCHBIX YHCeN Ha
KOOpAMHATHOM Iockocth. ®opmyna Myaspa. KopHu n-oii creneHM M3 KOMILIEKCHOIO YHCIHA.
[IpMeHeHne KOMIUIEKCHBIX YUCEN IS peIleHus] (PU3MUECKUX U TeOMETPUIECKHX 3a/1a4.

Crenenb ¢ uenbiM nokaszareneMm. buaom Hetotona. Mcnonp3oBanue nmopxozsined GopMbl 3amucu
NENUCTBUTENBbHbIX YHCEe] AN pelleHMs NPaKTHYeCKMX 3a7ad U [PEeACTaBIEHUS  JJAHHBIX.
Apupmernueckuii KOpeHb HATYPATLHON CTETIEHH U €T0 CBOMCTBA.

CreneHp C palMOHaJbHBIM IIOKa3aTeleM W €€ CBOMCTBA, CTENEHb C JAE€HCTBUTENIbHBIM
nokasarenem. Jlorapudm uncia. Coiictea norapudma. JlecsTuuHble 1 HATY pajbHbIE JOraprU(pMBL

CuHyc, KOCHHYC, TAHI€HC, KOTAaHI'€HC YHCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC H
apKTaHTe€HC YMCJIOBOrO apryMeHTa.

lIpakmuyeckas padoma «Buemmonnenue apugmemuveckux onepayuii ¢ OelCMEUMENbHIMU U
KOMRAEKCHBIMU YUCAAMU, NPEOOPAZ06AHUS YUCTOBBIX GbIPANCEHUT»

lIpakmuyeckas paboma « Pewienue npukiaonsix 3a0ay Ha NPOYEHNbl»



llpakmuyeckas paboma «llpeobpazosanue payuoHanbuslX, UPPAYUOHANLHBIX, CHIENEHHBIX U
HOKA3AMEIbHBIX 8bIPANCE HUTLY

lIpakmuueckas paboma «lIpeodpazosanue 102apuphMuyecKux 6u1padiCeHui»

lIpakmuyeckas paboma « Beruucnenue aprkcunyca, apkkOCUHycd, QpKmManHseHcay.

YpaBHeHuUSs] M HEPABEHCTBA.

ToxnecTBa U TOXKIECTBEHHbIE IpeoOpa3oBaHus. Y paBHEHHE, KOPEHb ypaBHEHHs. PaBHOCUIIbHBIE
ypaBHEHUs U ypaBHEHUsA-cleACTBUsA. HepaBeHCTBO, pelieHne HepaBeHCTBA. OCHOBHbBIE METO/IbI peLIEHUS
LEeNbIX U JAPOOHO-PAIllMOHAJIBHBIX YPAaBHEHW W HEPaBeHCTB. MHOTOYIEHBI OT OXHOW TEPEeMEHHOIN.
Jlenenne MHOrO4WwIeHa HAa MHOrowieH ¢ oOcTaTtkoM. Teopema besy. MHoOrousnensl ¢ UeIbIMH
koadpdunmentamu. Teopema Buera. [IpeoOpa3oBanusi YUCIOBBIX BBIPAKEHUH, COMEPKALINX CTEIEHU W
kopHu. HppaunonanbHble ypaBHeHHs. (OCHOBHbIE METOAbl pPEIIEHUs MPPALMOHAIBHBIX YpPaBHEHUIL.
ITokazarenbHble ypaBHeHUs.. OCHOBHBIE METOBI PEIIEHHS TIOKA3aTeNbHbIX ypaBHeHUH. [IpeobpaszoBanne
BbIpakeHUH, copepykammx Jjorapudmel. Jlorapudpmudeckne ypasHeHus. OCHOBHbIE METOIbI PEIICHUS
JOrapuPpMHUUECKUX YPaBHEHUH.

OcHoBHBIE TpUrOHOMETpUYeckue ¢popmysl. [IpeoOpasoBaHre TPUTOHOMETPUUECKUX BbIPAKEHUI.
Pemenne TpUroHOMETPUYECKUX YPABHEHUI.

Pemenne cucteM JMHEHHBIX ypaBHEHHMH. Marpuna CHCTEMBI JIMHEHHBIX YPaBHEHMIL
Onpenenurenb MaTpULbl 2X2, €ro reOMETPUYECKHA CMBICT W CBOMCTBA, BBIYHMCIICHUE €r0 3HAYEHUS,
MIPUMEHEHNE ONMPENENUTENs U1 PELICHUs] CUCTEMBI JIMHEHHBIX YpaBHEHUN. Pelenue npukinaaHelx 3ana4d
C MOMOUIBK) CUCTEMBI JIMHEHHBIX ypaBHeHUI. Mccnenosanue NOCTPOCHHON MOJEIN C OMOIIBIO MaTPULL
U ONpeNeIUTENEeH.

IlocTpoeHne MaTeMaTUYECKUX MOJEIEH pPEaJlbHOW CUTyalluH C IOMOIIBI0 YpPAaBHEHUH U
HepaBeHCTB. [IpuMmeHeHne ypaBHEHUI M HEPABEHCTB K PELICHHUI0O MAaTEMaTHYECKHMX 3aAad M 3ajad u3
Pa3NIUYHBIX 00NACTE HAYKH U PEabHOM JKU3HU.

CucremMa M COBOKYNHOCTb YypaBHEHMH U HepaBeHCTB. PaBHOCHUIIbHbIE CHUCTEMBI U CHCTEMbI-
ciencTsusi. PABHOCHUIIBHBIE HEPABEHCTBA.

Otbop KOpHEHl TPUrOHOMETPHYECKHMX YPABHEHHWH C TIOMOLIBI0 TPUTOHOMETPHUUECKOM
OKPY>KHOCTU. Pelenne TpuroHoOMeTpU4eCKUX HEPaBEHCTB.

OCHOBHBIEC METOIBI PEIIECHHSI TOKA3aTENbHBIX H JIOrapu(pMUIECKIX HEPABEHCTB.

OcHOBHbIE METO/BI PELIEHUS] UPPALMOHATIbHBIX HEPABEHCTB.

OcHOBHbIE METOABl pEIIeHHUs CUCTEM U COBOKYIHOCTEH pallMOHAJbHbBIX, HPPALMOHAJbHBIX,
MOKa3aTeNbHBIX U JIOrapu(PMUIECKUX yPABHEHH.

VYpaBHEHUs], HEpABEHCTBA U CUCTEMBI C TaPaAMETPAMHU.

IIpumenenue ypaBHEHM, CUCTEM U HEPABEHCTB K PEIICHHUI0 MAaTEMAaTUYECKUX 3a/ad U 3a71ad u3
Pa3NUYHBIX O0NACTE HAYKH U PeabHOM JKU3HU, HHTEPIPETAHs MTOJYYSHHBIX Pe3yJIbTaTOB.

lIpakmuyeckas paboma « Beinoanenue mojcoecmeeHuvix npeoopazosaniii»

lIpakmuyeckas padoma « Pewienue yenvix u OpOOHO-PAYUOHANBHBIX YPAGHEHUT»

lIpakmuyeckas paboma « Pewienue yenvix u OpOOHO-PAYUOHANLHBIX HEPABEHCINE »

lIpakmuyeckas paboma «llpeobpazoeanus YUCIOBbIX BLIPANCEHUT, COOEPACAUWUX CMENeHu U
KOPHU »

IIpakmuyeckas paboma « Pewienue uppayuoHaibHuIX ypasHenuii»

lpakmuyeckas paboma « Peuienie nokasamenvHuix ypasHeHui »

lIpakmuyeckas paboma « Pewienue no2apughmuyeckux ypasHe i »

lIpakmuueckas paboma «lIpeodpazosanue mpueonomMempuyecKux 6upa;CeHui»

lIpakmuyeckas paboma « Peuienie mpueoHOMempu4eckux ypasHe i »

llpakmuyeckas paboma «Pewenue mpuconomempuueckux ypasuenuii u omoop KopHei ¢
HOMOUBIO MPULOHOMEMPUYECKOT OKPYIHCHOCHIU »

lpakmuyeckas padooma «llpumenenue onpedenumens ONsl pewieHUss CUCHEMbl JIUHETIHbIX
ypasuenuiy

IIpakmuyeckas paboma « Pewienue cucmem ypasHeHuil U HepaseHcme»

lIpakmuyeckas padoma « Pewienue mpueoHoOMempuyeckux HepaseHcme»

lIpakmuyeckas paboma « Pewieniue nokazamensHuix u 102ApUGYMUYECKUX HEPABEHCE »



DyHKIUH U rpaduKu.

Oyukuus, cnocodwl 3amanust ¢yHkuuu. BzanmHo oOpatHble gyHkiuu. Kommosumms ¢yHKIUA.
I'paduk pysKIHU. DneMeHTapHbIE Tpecdpa3zoBaHms rpaduKoB QyHKIIHH.

Obnactp ompeneneHuss W MHOXeCTBO 3HadeHMH ¢yHkumu. Hymm ¢ysxmmm. ITpomexyTku
3HAKOMOCTOSIHCTBA.  UéTHhle W HeuétHele ¢yHkuuu. Ilepuopmueckne ¢yHkumn. IIpomexyTku
MOHOTOHHOCTH (QYHKIMH. MakcuMyMbl 1 MEHUMYMBI pyHKIMH. Hanbosnpinee 1 HaMMeHblIee 3HAaYeHUs
(YHKIIMU Ha TPOMEKYTKE.

JluneliHast, KBanpaTW4Has W JApOOHO-NMHEHHas (QYHKIMU. DJIEMEHTapHOe HCCIeNOBaHUE U
MOCTPOEHUE UX IpaHKOB.

CrenenHas GyHKIHS C HATYpaJbHBIM U LIeNbIM nokas3aTeneM. E€ cBoticTBa u rpaduk. CsolicTBa
rpadpuK KOpHs N-OH CTeneHn Kak GyHKIMH 0OpaTHOM CTENEeH! C HATYyPAJIbHBIM MIOKA3aTEIeM.

ITokazatenbHast u Jorapudmuyeckas (yHKOUHM, HX CBOHCTBA M rpaduku. Mcnomp3oBaHue
rpadpukoB GyHKIWHA Ui peLIeHUs] yPaBHEHNUH.

TpuroHomerpudeckass OKpPY>KHOCTb, OINpPENENICHHE TPUTOHOMETPUYECKHX (DYyHKIUI YHCIOBOTO
apryMeHTa.

QOyHKUMOHANBHBIE 3aBUCHMOCTH B pPEANbHBIX NpoLeccax H sBICHUsX. [paduku peanbHBIX
3aBUCUMOCTEN.

I'padpuk kommosumuu QyHkuil. I'eomerpuueckne o0pa3bl ypaBHEHHMH W HEPAaBEHCTB Ha
KOOPAMHATHOMN MJIOCKOCTH.

Tpuronomerpudeckne QyHKINH, UX CBOMCTBA U rpadUKH.

I'paduueckue MeToabl pelneHus: ypaBHEHUH 1 HepaBeHCTB. | paduieckne METObI pelIeHus 3a1a4
C MapaMeTpamMu.

Hcnonp3oBanne rpadukoB QyHKIHMA IS UCCIEAOBAHUS MPOLECCOB M 3aBUCHUMOCTEH, KOTOpPBIE
BO3HHKAIOT MPH PEIIEHUH 3a7a4 U3 IPYTHX YIEOHBIX MPEIMETOB U PEaIbHON )KU3HU.

Ipaxmuueckas paboma «llocmpoenue 2paghuxoe ghynxyuiiy.
Ipaxmuueckas paboma «Ipeodpazosanus epaghuxos ghyuxyuii ».
Hauana MaTeMaTH4eCKOro aHAIU3A.

IMocnemoBaTeabHOCTH, CHOCOOBI 3aJaHUsS IOCIEOOBATENbHOCTEH. MeTom MareMaTUYeCKOi
UHAYKOUH. MOHOTOHHBIE M OTPaHUYEHHBIE IMOCIENOBATEIBHOCTH. LcTOpus  BO3HHMKHOBEHUS
MaTeMaTHIECKOTO aHAIN3a KaK aHAIN3a OECKOHEUHO MAJIbIX.

Apudmerndeckass U reomerpuueckas nporpeccud. beckoHedHO yObIBaromas reoMeTpuyecKast
nporpeccusi. Cymma OeckOHeUHO yOBIBarOIIed TeoMeTpudeckol mnporpeccuu. JIMHEHHBI W
SKCINOHEHUUANbHBIA pocT. Uncno e. PopMyia CIOKHBIX NpoueHTOB. Mcnonb3oBanue nporpeccuu st
peLIeHHsI peasibHbIX 3a7a4 MPUKIIATHOTO XapaKkTepa.

HenpepsiBHbie (yHKIMM M UX cBoicTBA. TOUkHM paspbiBa. ACHMNTOTHI TpadUKOB (HYHKIIHH.
CaotictBa (yHKIMIT HENpephIBHBIX HAa OTpe3ke. MeToA WHTEPBAJIOB Ui PELISHUS HEPaBEHCTB.
IIpnMeHeHue CBOMCTB HEMPEPbIBHBIX (YHKIIMHA AJIST PELICHHUS 3a/1a4.

ITepast u BTOpas npousBoaHble PpyHKIMN. OnpeneneHue, reOMeTpUIeCKnid U PU3NIECKUA CMBICIT
NPOM3BOIHON. YpaBHEHHE KacaTeIbHOH K rpaduky QyHKIHM.

IIponsBonHble >3neMeHTapHbIX (GyHKUMHA. IIpom3BOMHAS CYyMMBI, MPOHM3BEACHHUS, HYAaCTHOTO U
KOMITO3ULIUH (DY HKITHH.

[IpuMeHeHne TPOM3BOOHONW K HCCIEAOBAHMIO (YHKIMA Ha MOHOTOHHOCTb M 3KCTPEMYMBL
Haxosknenne HanOObIIero 1 HAMMEHBIIETO 3HAUEHUH HeTPEPBIBHON (PYHKIMH HA OTPE3Ke.

[IprMmeHeHne TPOU3BOAHON AJI HAXOXKASHHS HAWTYYIIEr0o PELICHUs B MPUKIAIHBIX 3a/1a4ax, IS
OTIpeNeJIeHNs] CKOPOCTH M YCKOPEHHS IpoLecca, 3aJaHHOro (popmMy ol uimn rpadukoM.

ITepBooOpas3Hast, OCHOBHOE CBOMCTBO mepBoOOpa3HbIX. [lepBooOpasHble 31eMEHTaPHBIX (DYHKIIHH.
[IpaBuia HAXOXKIEHUS TIEPBOOOPA3HBIX.

Hnrerpan. I'eomerpuuecknii cMmpica uHTErpaja. BerMucinenue onpenenéHHOro MHTerpaia Imo
b opmyie Hetorona—Jleiibauma.

[Ipumenenne wWHTErpana Uil HaxXOXKIEHWs Iulomaned Iuiockux ¢uryp u  0oOBEMOB
re€OMETPHUYECKUX Tell.



IIpumeprr pemennit  auddepeHUNaNbHBIX  YpaBHEHUH. MaTeMaTH4eckoe MOJEIHPOBaHNE
peasbHBIX MPOLIECCOB C MOMOIIBIO AuddepeHnanbHbIX ypaBHEHUH

lpakmuyeckas paboma « Beruucnenue npousco0HsIx »

llpakmuyeckas paboma «Pewenue 3a0ay Ha 2eoMempuyeckuil U  Qu3UYECKUli  CMbICI
NpOU3BOOHOI»

Ipaxmuveckas paboma « Hccreoosanue ynkyuu ¢ NOMOWBIO NPOU3EOOHOH »

Ipaxmuueckas paboma « Haxooicoerue HaudOnbule20 U HAUMEHbULe20 3HAYEHUTl (DYHKYUUY

Ilpaxmuveckas padoma «Hccneooeanue u nocmpoenue 2paguxos @QyHKyuu ¢ HOMOUBIO
NpOU3BOOHOI»

Ipaxmuueckas paboma «IlIpumenenue npou3600HOI NPpU peutenuy NPUKIAOHBIX 3a0ay»

lIpakmuyeckas paboma « Beruucnenue Heonpeoesénnuix uHmecpanoey

llpakmuyeckas paboma « Beruucinenie onpeoesénnuix unmeepanosy

llpakmuyeckas padoma « Beruucnenie onpeoesénnvix unmeepanosy
MHoxecTBa M JTIOTHKA.

MHOXeCTBO, oOlepalrdyd HaJd MHOXKECTBAaMH W UX CcBoiicTBa. Juarpammbl Jitnepa—BenHa.
IIpMeHeHne TEeOPETHKO-MHOKECTBEHHOIO armapara JJisl ONHCAHMS PEealbHBIX MPOLECCOB M SBJICHHH,
NPU PELICHUH 3a/1a4 U3 APYTUX YUeOHBIX PEAMETOB.

Onpenenenne, Teopema, CBOWCTBO MAaTeMaTHUECKOTO OOBEKTA, CJIEACTBUE, IOKA3aTeIbCTBO,
PaBHOCHJIbHBIC YPABHEHUS
lIpakmuueckas paboma « Beinoanenue onepayuii HAO MHOJICECTEAMU »

I'eomeTpus
IIpsiMbIe U NJI0CKOCTH B MPOCTPAHCTBE.

OCHOBHBIE TIOHATHSI CTepeoMeTpuH. Touka, mpsMasi, TUIOCKOCTb, MPOCTpaHCTBO. [loHsATHE 00
aKCHMOMAaTHYECKOM MOCTPOEHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHUH U CJIEICTBUS U3 HUX.

B3anMHOe pacrnojiockeHHe TMpsIMBIX B IPOCTPAaHCTBE. IEpEeceKaroliuecs, MapajielbHble U
cKkpemuBaromuecs mnpsmele. IlpusHaku ckpemuBaromuxcst nOpsAMbIX. llapannenpHOCTh NPSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: MapalljieNibHble NpPsIMble B MPOCTPAHCTBE, MapalljIeIbHOCTh TPEX MPSIMBIX,
NapajuIeNIbHOCTh MPAMOM U 1utockocTH. [lapaiensHoe W HEHTpaIbHOE MPOEKTHPOBAHUE, M300pakeHne
¢uryp. OCHOBHBIE CBOWCTBA MapajUIEILHOTO MPOEKTUpOBaHus. M3o0paxkenne Guryp B mapauiesIbHOM
NpPOEKUUU. YTJbl C COHAIpPAaBIEHHbIMM CTOPOHAMM, YrOJ MeEXJIy MpsSMbIMH B IPOCTPAHCTBE.
ITapannenbHOCT IIOCKOCTEW: MapajuleNibHblE IUIOCKOCTH, CBOMCTBA MapajlIeNbHBIX IJIOCKOCTEH.
[IpocTeiimue npocTpaHCTBEHHbIE (DHUIYpPBl HAa IUIOCKOCTH: TETPa’Ap, NapauleieNuIes], MOCTPOSHHE
CeYEeHUN.

[leprieHAUKYIAPHOCTE TPSIMON M TUIOCKOCTH: TNEPNECHAUKYJIAPHbIE TPSMble B IMPOCTPAHCTBE,
MpsIMBbIE TIAPAJUICNIbHBIE U MEPIECHIUKYJISIPHBIE K TUIOCKOCTH, MPU3HAK MEPIECHIUKYJISIPHOCTH MPSIMOM U
IUIOCKOCTH, T€OpeMa O MpsAMOM NepneHAUKYJIApHONH MmiIockocTu. OpTOroHajabHOE NPOEKTHPOBAHUE.
IlepneHnukyasip U HAKJIOHHBIE. PACCTOSIHME OT TOYKM [0 IUIOCKOCTH, PacCTOsHHME OT MpsSIMON 1o
IUIOCKOCTH, TpOoeKuusi (purypel Ha IUIOCKOCTh. [lepHeHONKYJSIPHOCTh IUIOCKOCTEH: MpH3HAK
NEePIEeHUKYJIAPHOCTU ABYX IUIOCKOCTeN. Teopema o Tpéx nepneHauKysipax.

Yrel B IPOCTPAHCTBE. YIOJ MEXAY MPsIMOM U IUIOCKOCTBIO, ABYTPAaHHBINA YrOJ, JUHEHHBIN yroi
AByrpaHHoro yrna. TpéxrpaHHblii U MHOrorpaHsble yribl. CBOMCTBa IUJIOCKMX YIJIOB MHOTOIPAHHOTO
yrna. CBoicTBa IJIOCKUX U JABYTPAHHBIX YIJIOB TPEXIPAHHOTO yria. TeopeMbl KOCUHYCOB U CUHYCOB ISt
TPEXTPAHHOIO yTIJIa.

Ipaxmuueckas paboma « Peutenue 3a0ay na vryucienue 00wéma u NI0WAOU NOBEPXHOCMEN NPUM »

Ipaxmuueckas paboma « Peutenue 3a0au Ha gvryucienue 00vémMa u NI0WAOU NOBEPXHOCMEN NUPAMUO
IIpaxmuueckasn paboma « Peutenue 3a0au HA HAXOMHCOEHUE SNIEMEHMO8 NPU3M U NUPAMUOY
lIpaxmuueckasn paboma «Peutenue 3a0au HQ npUMeHeHIe MeopemMvl 0 mpex nePReHOUKYIAPAX Y

MHOrorpaHHHKH.

Buael MHOrOrpaHHuKOB, pa3BEépTka MHOrorpaHHuka. Ilpusma: n-yronpHas mpusma, npsiMas U
HAKJIOHHAss TPU3MbI, OOKOBasi M TOJIHAs TOBEPXHOCTh Mpu3Mbl. llapajmenenunen, npsiMOyroJbHbBIN
napajuienenunes U ero cpouctsa. Kpartdaillume myTH Ha MOBEPXHOCTH MHOIOrpaHHUKA. Teopema
Oiinepa. IlpocrpancTeennas teopema Ilugaropa. Ilupamupma: n-yrompHash nupamuna, NpaBUIIbHAS U
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yceuéHHast nupamunel. CpoiicTBa pédep M OOKOBBIX TpaHeld NpaBWIbHON mnHpamunsl. [IpaBunbHBIC
MHOTOTPAaHHHKH: TPaBIJIbHAS MPU3Ma U MPaBHJIbHAS MHUPAMHIA, MIPABIIIbHAS TPEYTONbHAS MHUpaMuIa U
NpaBUIIBHBIN TeTpasnap, KyO. IlpeacraBnenne o mMpaBUIIBHBIX MHOTOTPAHHMKAX: OKTA3Ip, AOAEKA3Op U
HKOCA3P.

Beruncienne 5IeMEHTOB MHOTOTPAaHHUKOB: péOpa, amaroHamu, yriael. Ilnomans OoxoBoi
MOBEPXHOCTH U TIOJHOH MOBEPXHOCTH NPSMOW MPHU3MBI, IUIOLIA[b OCHOBAHHH, Teopema O OOKOBOH
MOBEPXHOCTH TMpPsAMOM mnpu3Mbl. Ilnomane OOKOBOW MOBEPXHOCTH W TMOBEPXHOCTU MPABHIBHOHN
MUPaAMUJIBL, TEOPEMa O TUIOINAAH YCEUEHHON MUPaMUIbI.

CuMMeTpusi B IPOCTPAHCTBE. DJIEMEHThI CHMMETPUH MPABUIBHBIX MHOTOTPAaHHUKOB. CUMMETpHS
B MPAaBWIbHOM MHOTOTPAHHUKE: CHMMETPHUS Mapajulelienueia, CUMMETPHUsl MPAaBHIBHBIX IPHU3M,
CUMMETpHsl TIPABWIbHOW mnupaMuibl. JIBIKEHHs B MpOCTpaHCTBE. JIBIDKEHHsS TPOCTPAHCTBA.
Otobpaxenus. [IBwkenuss u paseHcTBO ¢uryp. OOmme cpoiicTBa IBWXKEHMHA. Bunbl OBMKEHUIT:
napajuieNIbHbI NEPEeHOC, LEHTPANbHAS CUMMETPHS, 3€pPKajibHAs CHMMETPUS, MOBOPOT BOKPYT MPSIMOM.
[Ipeobpazosanus mopodusi. [Ipsimast u cdepa Diinepa.

lpakmuyeckas paboma «Pewenue 3a0au na ewviyucinenue o0vemMa u nioOwaou NOGEPXHOCMEN
MHO20CPAHHUKOB. »

BexTopsl H KOOPAMHATHI B IPOCTPAHCTBE.

[TonsiTHsA: BEKTOpP B NPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEAPHbIE, COHAIMPABJICHHBIE M MPOTHUBOIOJIOKHO HAIpPABICHHbIE BEKTOPHL. PaBEHCTBO BEKTOPOB.
JleicTBUS C BEKTOPAMHU: CJIOXKEHHE U BBIYUTAHHE BEKTOPOB, CYMMa HECKOJBKHX BEKTOPOB, YMHOXKEHHE
BekTOpa Ha 4yncno. CBOHCTBA clokeHUs1 BeKTOpoB. CBOWCTBA YMHOXEHHsI BEKTOpa Ha uucio. [lonarue
KOMILIaHapHbIE BEKTOpbI. [IpuM3HaK KOMIUTAHAPHOCTU TPEX BeKTOpoB. llpaBmio mnapamenenunena.
Teopema O pasnoXeHMH BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BekTopam. lIpsmoyroipHas cucrema
KoopauHaT B mpocTtpaHcTBe. KoopamaaTel BekTopa. CBSI3b MEXAy KOOPAMHATAMH BEKTOpa U
KOOPAMHATAMH TOYEK. YTOJ MeXay BekTopamu. CKasipHOE MPON3BEACHNE BEKTOPOB.

BexTtopel B mpoctpaHctBe. Omepaumu Han BeKTOpaMH. BekTOpHOE YMHOXEHHE BEKTOPOB.
CaoiicTBa BeKTOpHOrO yMHOXEHUs. [IpsiMoyronpHast cucreMa KOOpAMHAT B mpocTpancTee. KoopnuHatsl
BekTOpa. PasnokeHue BekTopa mo 0Oasmcy. KoopaMHATHO-BEKTOPHBIH METOA TPH  PELICHHUU
reOMETPHUYECKUX 3aa4.

Ipaxmuueckas paboma « Betnonnenue oelicmsuii HAO 8eKMopamu»

Tena spamenus.

[onsITHA: UMAMHAPUYECKAsK TIOBEPXHOCTh, KOHUYECKAasl MIOBEPXHOCTb, ChepryuecKasi MOBEPXHOCTD,
obOpasyromme moBepxHOocTeidl. Tena BpamieHUWs: LMIUHAP, KOHYC, YCEYEHHBIH KOHyC, cdepa, map.
Bs3aumuoe pacnonoxkerne cepbl U IUIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe. M3obpaxenue Ten
BpAaLeHNs Ha IIOCKOCTH. Pa3BépTka mumHapa u koHyca. Cummetpust cdepsl 1 mapa.

O6wvém. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 00bEME NPSIMOYTOIBHOTO
napajieNnenumnena u cieactsus u3 He€. OO0bEM NPSAMON M HAKJIOHHOW MPU3MBI, LIMJIUHIPA, THPAMHIbLI U
kKoHyca. OOBbEM mapa u [mapoBOro CerMeHTa.

KomOuHaum ten BpalneHHss U MHOTOrpaHHMKOB. lIpn3ma, BHHCaHHAas B ILIMUIMHAP, ONMHCAHHAsS
okojyio nmuHApa. Ilepeceuenne cepsl n mapa ¢ ruiockocTero. Kacanue mapa u cepbl IIOCKOCTHIO.
[ToHsiTHE MHOTOTPaHHMKA, OIHUCAHHOTO OKOJIO cdepbl, chepbl, BIMCAHHON B MHOTOTPAHHUK WIIH TEJO
BPALICHMS.

[Inomane mMOBEPXHOCTH LMIMHApPA, KOHyca, Iwiomanb cdepbl u e€ dyacredl. IlogoOume B
npoctpancTe. OTHOIIEHHE O0BEMOB, TUIOMAnel moBepxHOCTeH momoOHbIX ¢uryp. IIpeobOpasosanue
nonoOusi, romoteTust. Perenne 3a1a4 Ha TUIOCKOCTH € MUCTIOJIb30BAHUEM CTEPEOMETPUIECKUX METO/IOB.

ITocTpoeHue cedeHnii MHOTOTPAHHHMKOB W TEJ BPAIICHUS. CEUEHHs] UMIMHApPA (TapayjiebHO U
NEPIEHNKYJIIPHO OCH), CEUEHUs] KOHyca (MapajuiebHOE OCHOBAHMIO M MPOXOJIIEe Yepe3 BEpIINHY ),
CEUeHUs IIapa, METOIbl MOCTPOCHUS CEYEHUH: METOA CJIEOB, METOA BHYTPEHHETrO NPOEKTHPOBAHMS,
METOJ MEPEHOCA CEKYLIEeH MIOCKOCTH.

Ipaxmuueckas paboma « Peutenue 3a0au Ha gvryucienue 00véma u MIOWAOU YUIUHOPA»
Ipaxmuueckas paboma « Peutenue 3a0au Ha gvruucienue 00vémMa u NIOWAOU KOHYCa»
Ipaxmuueckas paboma « Peutenuie 3a0au Ha HAXOCOEHUE DNEMEHMO8 YUTUHOPA U KOHYCAY



BeposiTHOCTB M CTATHCTHKA

I'pad, ces3ubIl Tpad, myTtu B rpade: uukisl 1 nend. CreneHb (BaJeHTHOCTb) BEpPIIUHEBL 1 padbl
HAa IJIOCKOCTH. [lepeBbs.

CryyaifHble SKCTIEPUMEHTHI (OTIBITHI) U CIy4aiiHble COOBITHS. DJIeMEHTapHBIE COOBITHS (HMCXOIbI).
BepositHOCTh CityualiHOro cOOBITHSI. BIM30CTh YaCTOTHI U BEPOSTHOCTH COOBITHIA. Ciy4aliHbIe OMBITHI C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.

Onepauuu Haxg CcOOBITUSIMU:. TiepecedeHne, OObEeAMHEHHE, TMPOTHUBOMOIOXKHBIE COOBITHSI.
Huarpammel Ditnepa. DopMyia CIOKEHHUsST BEPOSITHOCTEH.

VYcnoBHas BEPOATHOCTb. YMHOXEHHE BEpOSTHOCTEH. JlepeBO ClaydalHOro 3KCHEPHUMEHTA.
®opmyna nosHON BepositHocTH. Dopmyna batieca. HesaBucumbie coObITHS.

bunapubIil cny4aiiHbli onbIT (MCTIBITAHUE), yereX U Heyaada. HezaBucumeble ucnbitanus. Cepust
HE3aBUCHMBIX HCINBITAHUN 10 mepBoro ycmexa. llepecraHoBku U daxtopman. Uucio coueTaHuid.
Tpeyrompauk [Tackans. @opmyina bnnoma HeroToHa.

Cepust He3aBUCHMBIX UcTIbITaHUH bepHyum. CiydaliHblii BBIOOP U3 KOHEUHONW COBOKYTTHOCTH.

Cnyualinas BenuumnHa. PacnpeneneHnue BeposiTHocTel. Jluarpamma pacnpepeneHus. Onepanuu
HaJ CciydaiiHbIMU BeauduHaMu. bunapHas cinydaiinasa seanuuHa. [IpuMepsl pacnpeneneHuii, B TOM YHUCe
reoMeTPUYECcKOe U OMHOMHUAIBHOE.

CoBMmecTHOE pacripenesieHue ABYX CIyYaiHbIX BEIHUYHH. He3aBucUMbIe ClIy4yalHbIE BEJIMUUHBIL.

MartemaTudeckoe OXHIOAHHE CIy4alHOW BeMMYHHBI (pacrpeneneHus). Ilpumepsl nmpumMeHeHUs
MaTeMaTHYeCKOTO OXXKHUIaHWsA (CTpaxoBaHME, JioTepes). Marematudeckoe OXHOaHHe OWHaApHOH
CIy4allHON BeNMM4YMHBL MareMaThyeckoe OXUAAHUE CYMMBI CIy4YalHbIX BEIWYUH. MartemMaTudeckoe
O’KHTaHUE TEOMETPUIECKOT0 M OMHOMHAIBHOTO PacIpeaeIeHHH.

Jlucriepcuss M CTaHAAPTHOE OTKJIOHEHHWE CIy4aiiHOH BenmuuuHbl (pacnpeneneHus). Jucnepcus
OnHapHOH ciydyaliHOH BeIMYMHBL MaTeMaTH4ecKoe OKHAAHWE MPOU3BEACHUS W OUCIIEPCHS CYyMMBI
HE3aBUCHMBIX CIy4YailHbIX BenuuuH. Jlucmepcuss M CTaHAAPTHOE OTKJIOHEHHE OMHOMHAaJIbHOTO
pacnpeneneHus. Jlucrnepcust U CTaHAAPTHOE OTKJIOHEHHE FEOMETPUUYECKOrO PaCpeneICHuUs.

Hepasencto Uebpnuéna. Teopema Uebbriména. Teopema bepnymmu. 3akoH OONMBIINX YHCE.
Bribopounslit MeTon uccnenosanuii. Beibopounsie xapakrepuctuku. OieHHBaHHE BEPOSTHOCTH COOBITHS
1o BEIOOPOYHBIM IaHHBIM. [IpoBepKa MpoCTEHIINX THIIOTE3 ¢ TOMOLIBIO H3YYEHHBIX PaCIpeaeIeHHH.

HenpepeiBuble  ciydaiinple  BenuuuHblL  IIpumepbl. @yHKIMS IUIOTHOCTH  BEPOSATHOCTHU
pacnpeneneHus. PaBHOMepHOe pacrpesesieHHe U ero CBoiicTBa. 3aaauun, NpUBOAALINE K OKA3aTEIbHOMY
pacmpeneneHuto. 3agaud, MNPUBOIALIME K HOpPMalbHOMY pacnpeaeneHuto. PyHKIUS IJIOTHOCTH
BEPOSITHOCTH TOKA3aTEJIBHOIO pachpeneieHus, (QyHKOUS IUIOTHOCTH BEPOSITHOCTH HOPMAaJbHOTO
pacnpeneneHus. @yHKLINS INIOTHOCTU U CBOMCTBA HOPMAJILHOTO PACTIPENEIeHUs.

ITocnenoBaTeNbHOCT ~ OAMHOYHBIX ~ HE3aBHCUMBIX  COOBITHH.  3amayd, MNPUBOASINUE K
pacnpenenenuto Ilyaccona.

KoBapmanus nByx cnyuaiitabix BenuunH. Koaddunuent nunelinoi xoppesinun. CoBMecTHbIE
HaOJrOIeHUsT NIByX BeNWYHH. BpiOopouHbIll KO3 UIMEHT Koppeisiiuu. Pasnuume mexay JTMHEHHON
CBSI3BIO M IPUYNHHO-CJIEICTBEHHOM CBA3BI0. JIMHEelHas perpeccusi, MeTO[ HAMMEHBbINNX KBAIPAaTOB.

lIpakmuyeckas paboma « Pewienue 3a0au ¢ UCRONb3068AHUEM MEOPEM EPOSMHOCIETN »

Ipaxmuveckas paboma « Peuteruie KoMOUHAMOPHBIX 30004 »

lIpakmuyeckas paboma « Haxooicoenue uucio8urx Xapakmepucmux CIyuyaiHou 6eudunsl »

3. INIAHUPYEMBIE PE3YJBTATBI OCBOEHUA MATEMATUKHU
JIN4HOCTHBIE Pe3yJabTATHI

B pesynprare n3ydeHuss MaTeMaTUKH Ha YPOBHE CpefHero odmero odpa3oBaHus y 0O0y4aromerocs
OyayT chOpMHUPOBAHBI CICAYIOIMHE THYHOCTHBIE PE3yJIbTATHI:

1) rpaskmaHCKOrO BOCHHTAHUS: CHOPMHUPOBAHHOCTh TIPAKIAHCKONW MO3ULUHU O0YyHaromerocs Kak
AKTHMBHOTO M OTBETCTBEHHOIO WJIEHa POCCHICKOro OOLIecTBa, MPEACTABICHHE O MaTeMaTHYeCKUX
OCHOBaX (PYHKLIMOHHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBICHUH, MPOLEAYyp TIPa)kIAHCKOro olliecTsa
(BBIOOpBI, OMPOCBI M APYroe), yMEeHHE B3aMMOJCHCTBOBATh C COLMAJBHBIMH HHCTUTYTaMH B
COOTBETCTBUH C MX (PYHKIHMAMHU U HA3HAYEHHEM,;
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2) MaTpUOTHYECKOTO BOCIHUTAHUS: C(OPMHUPOBAHHOCTh POCCUHCKON TPaXKAAHCKON MIEHTHYHOCTH,
YBAXKEHMsI K MPOLIJIOMY U HACTOSIIEMY pPOCCHUICKONM MAaTeMaTHKH, LEHHOCTHOE OTHOLIEHHE K
OOCTHXKECHUSIM POCCUNCKUX MAaT€MAaTHKOB U POCCUNHCKON MaT€MaTHYECKOM IIKOJIbI, UCMONb30BAHUE 3THX
IOCTWKEHUH B APYTUX HAyKax, TEXHOJOTHUSX, cpepax IKOHOMHKH,

3) OyXOBHO-HPABCTBEHHOTO BOCITUTAHUS. OCO3HAHUE JAYyXOBHBIX LIEHHOCTEH POCCHICKOrO Hapoza,
c(OPMHPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOrO IOBEACHUS, CBS3aHHOTO C TPAKTHUECKUM
MIPUMEHEHNEM JOCTHXKEHUI HAyKU U IE€ATEIbHOCTBIO YYEHOr 0, OCO3HAHNE JINYHOTO BKJIaZa B IOCTPOEHUE
yCTOWYUBOTO Oyaymiero,

4) SCTETHYECKOrO0 BOCIHUTAHMSA. JCTETUYECKOE OTHOIIEHHE K MHPY, BKIIOYas 3CTETHKY
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1ay, PELICHWH, PacCy’KOCHUH, BOCIPUUMYHUBOCTH K
MaTE€MaTHYECKUM aCIEKTaM Pa3JINYHbIX BUJIOB UCKYCCTBA,

5) ¢usnueckoro BocnuTaHus: cOPMHUPOBAHHOCTb YMEHHUSI MPUMEHITh MATEMATUIECKIE 3HAHUS B
UHTEpecax 310poBOro u Oe3omacHOro odpasa KU3HH, OTBETCTBEHHOE OTHOLICHHE K CBOEMY 3I0POBBIO
(3mopoBoe mnmHTaHWe, COANAHCHUPOBAHHBIA PEKUM 3aHATHH W OTHAbIXA, peryJjsipHas (Qusuueckas
aKTUBHOCTB), (PU3MYECKOE COBEPIIEHCTBOBAHHE TMpPH  3AHITHAX  CIIOPTUBHO-O3I0POBUTEIIBHOMN
NEeATEIbHOCTBIO,

6) TPyZIOBOrO BOCIUTAHHS. FOTOBHOCTb K TPYZAY, OCO3HAHHME LIEHHOCTH TPyAOIIOOWS, MHTEpEC K
pa3nmuyHbBIM  chepam  MpPOGECCHOHANBHONW AEATENbHOCTH, CBSI3aHHBIM C MAaTEeMAaTUKOH u  ee
NPUIIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HaHHBIN BbIOOp Oyaymeid npodeccun U pearn3oBBIBATH
COOCTBEHHBIE JKM3HEHHbIC IUIAHBI, TOTOBHOCTb M CIOCOOHOCTh K MaT€MaTHYeCKOMYy OOpa3OBaHUIO U
caMOOOpa30BaHUI0 HAa TPOTSDKEHWH BCEH JKU3HH, TOTOBHOCTh K AKTHBHOMY YYacTHIO B PELICHUU
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKON HAIlIPaBIEHHOCTH,

7) SKOJOTMYECKOrOo BOCTIUTAHHS: CHOPMHUPOBAHHOCTb HKOJIOTHYECKON KYJIBTYypbl, NOHUMAaHHE
BJIUSHUSL COLIMAJIBHO-3KOHOMHUYECKUX IPOLIECCOB HA COCTOSHHME NPUPOAHOW WM COLMAIBHOW CpeAwl,
OCO3HaHHWE TIJIODANBHOrO XapakTepa SKOJOTHMYeCKHMX npodjeM, OpHEeHTaluss Ha NPUMEHEHHe
MaTeMaTUYECKUX 3HAHUH JUJIA peLIeHHs 3a71a4d B O0JIACTH OKPY KAKOIIEeH CpeIbl, TNIAHMPOBAHNE ITOCTY ITKOB
Y OLICHKH UX BO3MOXHBIX ITOCJIEACTBUN JIs1 OKPY KAIOIIEH Cpeabl,

8) LEHHOCTH HAy4YHOTO TMO3HAHUA: CHOPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH M OOIIECTBEHHOW IPAKTHKH, MOHUMAaHHE MaTEeMaTHYEeCKOH
HayKH Kak c(epbl YeJOBEYECKOH MAEATENbHOCTH, STAllOB €€ Pa3BUTHS W 3HAYUMOCTH JJIsl Pa3BHUTHUS
LUBWJIN3ALUH, OBJIAJICHUE SI3bIKOM MATEMAaTUKH U MATEMAaTUYECKON KyJIbTYPOH KaK CPEeICTBOM MO3HAHUS
MHpa, TOTOBHOCTb OCYILLECTBJIATH NPOCKTHYK U MCCIENOBATEIbCKYIO AEATEIbHOCTh HHAUBUAYAJIBHO U B
rpymnrmne.

MeTanpeameTHblie pe3y/abTaThl
B pesynprare n3ydeHuss MaTeMaTUKHM Ha YPOBHE CpefHero odmero odpa3oBaHus y 0O0y4aroLmerocs
OyayT chopMupoBaHBI TO3HABATEIBHBIE YHHBEPCANbHBbIE y4YeOHBIE MEWCTBHS, KOMMYHHKATHUBHBIC
yHHUBEpCaJIbHbIE y4eOHbIE NEHCTBUS, PEryJSITHBHBIE YHHBEpCAJbHbIE YueOHbIe NEHCTBHS, COBMECTHAs
IeSTeNbHOCTb.
Y obyuaromerocst OyayT copMupoBaHbl clienyrouiue 0a3oBble JOTHYECKHe NEHCTBUS KaK 4acTh
TIO3HABATEIbHBIX YHUBEPCANIbHBIX yU€OHbIX A€HCTBUIA:
BBIABJIATE W XapPAKTEPHU30BAThb CYLICCTBCHHBIC TIPU3HAKU MATECMATUYCCKUX O6"beKTOB,
MOHSATHH, OTHOIIEHWH MEXIy MOHATUAMY, (POPMYIHUPOBATH ONPENENeHHs NOHATHH, YCTAaHABJIUBATH
CYLIECTBEHHBI TNPU3HAK KJIACCH(PHUKAIMY, OCHOBAaHUsS Uil OOOOIIEHUS W CpPaBHEHMs, KPUTEPUU
IPOBOJMMOTO aHAH32,
BOCIIPHHUMATh, (POPMYJHPOBATH M MpPeoOPa3OBBIBATH CYXKACHUS. YTBEPAUTEIbHBIE U
OTpI/II_Inge.]'IbeIej CAUHUYHBIC, YaCTHBIC U O6H_II/Ie, YCJIOBHBIC,
BBIABJIATE MATEMATUYCCKHUE 3aKOHOMECPHOCTH, B3aUMOCBA3HM W TIPOTUBOPCUUNA B q)aKTaX,
JaHHBIX, Ha6J'II'OI[eHI/I$IX " YTBCPKACHUAX, MPEAJIAraTb KPUTCPUN AJISA BbIABJICHUA 3aKOHOMepHOCTeI>'I u
TPOTHBOPEY U,
ACIaTh BBIBOAbI C HCHOJB30BAHHUEM 3daKOHOB JIOTHKHU, ACAYKTUBHBIX W HWHAYKTHBHBIX
YMO3aKJIIOYSHHH, YMO3aKTIOYEeHHIT MO aHaJIOT U,
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NPOBOJNTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATHUECKUX YTBEPXKIEHUH (IIpsiMble M OT
MPOTHUBHOIO), BBICTPAUBATh APTYMEHTALMIO, MPUBOAUTH MPUMEPbl U KOHTPIPUMEPBI, OOOCHOBBIBATH
COOCTBEHHBIE CyK/I€HUsI U BbIBOBL,

BBIOMpATh CHOCO0 pemeHus y4eOHON 3amaun (CpaBHUBATh HECKOJBKO BAPUAHTOB PELICHI,
BBIOMpPATh HANOOJIEE MOAXOMSALIHIH C YIETOM CAMOCTOSATENBHO BBIICJICHHBIX KPUTEPHEB).

VY obyuaromerocs OyayT chopMUpoBaHbI clieayrolue 0a30Bble UCCIENOBATENBLCKUE ASHCTBUS KaK
4aCThb [T03HABATENBHbIX YHUBEPCAJbHbBIX YUEOHBIX IEHCTBUIA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIENOBATEIbCKHUI WHCTPYMEHT IMO3HAHHSA, (HOPMYJIHPOBATH
BOMPOCHI, (PUKCUPYIOLINE MPOTHBOPEUHE, MPOoOIeMy, YCTaHABINBATD UCKOMOE M JaHHOe, (POopMHUPOBATH
TUIOTE3Y, apTYMEHTHPOBATH CBOKO MO3ULIMIO, MHEHHE;

NPOBOAUTH  CAMOCTOSITETIPHO  CIUIAHMPOBAHHBIM ~ SKCIIEPUMEHT,  HCCIENOBAHHE  IIO
YCTAHOBJICHUIO OCOOEHHOCTEH  MaTeMaTH4ecKoro OOBEKTa, SBJECHUS, NPOIECCa, BBIIBICHUIO
3aBUCUMOCTEN Mex/y 0ObeKTaMHU, SBIEHUAMH, TIPOLIECCAMU;

CaMOCTOSITENIbHO (OpMyJTUpOBaTh OOOOIIEHHUST W BBIBOIBI IO PE3yJbTaTaM MPOBEIEHHOTO
HaOJFOIGHUS, HCCIEOBAHUS, OLIEHUBATh JOCTOBEPHOCTh IIOJYYEHHBIX pE3yJIbTATOB, BBIBOAOB U
0000LIeHui;

NPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE MPOLECCA, a TAK)KE BBIIBHIATh MPENIIONOKEHHS O €ro
Pa3BUTHH B HOBBIX YCJIOBHSIX.

Y obyyaromerocst Oyayt cdopmupoBanbl ymeHus padoTare ¢ wuHpOpMammed Kak dYacTb
TI03HABATE/IbHBIX YHUBEPCANIbHBIX YUeOHBIX AeHCTBHIL:

BBISBJIATH Ae(pUUUTHl HHOOPMALMY, AAHHBIX, HEOOXOAMMBIX IJisi OTBETa HAa BOMPOC WM MAJIS
peLIeH s 3a/1a4H,

BbIOMpaTh  MH(POpMAIMIO M3  HCTOYHUKOB  PA3JM4YHBIX  THUIIOB, AaHAJIU3UPOBATb,
CHUCTEMaTU3UPOBATh U MHTEPIIPETHPOBATh HHYOPMALIUIO PA3IMUHBIX BUAOB U (POPM MPENCTABIICHHS,

CTPYKTYPHUPOBaTh WH(POPMALHIO, MPEACTABIATE €€ B Pa3IMYHBIX (POpMax, WUIFOCTPHUPOBATH
rpaduueckwy;

OLIEHUBATh HA/ICKHOCTh HH(OPMALIMH MO CAMOCTOSTENBHO C(HOPMYITHPOBAHHBIM KPUTEPHUSIM.

Y obyuaromerocst OyayT cOpMUpPOBAaHbI YMeHHs OOINEHHs KaK 4YacTb KOMMYHUKATHBHBIX
YHUBEPCANIbHBIX yUEOHbIX AEHCTBUIA:

BOCIIPHHUMATh U (HOPMYJIUPOBATh CY)KICHHS B COOTBETCTBHH C YCJIOBUSIMH M LEJSIMU
O0IIeHH s, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOK TOYKY 3PEHHsI B YCTHBIX M MHUCbMEHHBIX TEKCTaX,
NaBaTh MOACHEHHs M0 X0y PEIIEHHs 3a1a4l, KOMMEHTHPOBATh MOJyYeHHbIN PE3yIbTaT,

B XO0ne OOCY>KAEHHS 3alaBaThb BOMPOCHI MO CYIIECTBY OOCYKHaeMOW TEMbI, MPOOIIEeMBl,
pelaeMol 3a/1a4H, BbICKa3bIBATh HIEH, HALIEIIEHHBIE Ha TOUCK PELIEHHs, COTTOCTABIISITh CBOH CYKICHHUS C
CYXXICHUSIMH JPYTHX VYaCTHUKOB Juayiora, OOHapyXMBaTh pa3JiMdMe W CXOJACTBO NO3HWLWH, B
KOPPEKTHOMH (popme popMyTHPOBATh PA3HOINACHUS, CBOH BO3PAKEHHST,

NPEACTABISITh PE3YJbTAThl PELICHUS 3a7add, SKCIEPUMEHTa, HCCIENOBaHMsA, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (hOpMAT BBICTYIUICHHSI C Y4Y€TOM 3aAad TNPe3eHTaUnHd M OCOOEHHOCTEH
ayIUTOPHUH.

Y ofyuatomerocss OyayT copMUpPOBAHBI YMEHUS CAMOOPTaHU3aLMU KaK YacTh PEryJIATUBHBIX
YHUBEPCAIbHBIX yUEOHbIX AEHCTBUIL:

COCTAaBJIATh IUJIaH, aJrOPUTM pELICHHs 3a7adH, BBIOMPATh CIOCOO pEIeHHs C y4YeToM
UMEOIINXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH BaPUAHTHI
peLIeHHi ¢ y4eTOM HOBOH MH(OpMaIuy.

Y ofyuaromerocs OyayT cpopMUpOBaHBI YMEHHST CAMOKOHTPOJISI KaK YacTh PEryJIATUBHBIX
YHHUBEPCAIbHBIX y4EOHbBIX NEHCTBHIA:

BJIaJIETh HABBIKAMH TO3HABATENbHON peIeKCHH KaK OCO3HAHUS COBEPINAEMbIX NEHCTBHH U
MBICJIUTENIbHBIX TPOLECCOB, HMX pPE3yJbTATOB, BJAAETh CINOCOOAMH CaMONPOBEPKU, CAMOKOHTPOJIS
npolecca U pe3ybTaTa PeIleHds MaTeMaTHIeCKOH 3a/1auH;

NpEenBUAETh TPYAHOCTH, KOTOPbIE MOTLYT BO3HHKHYTb MPH pPELICHWH 3a7a4yd, BHOCHTH
KOPPEKTHBBI B JIEATENIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, [aHHBIX, HAWAEHHBIX OLIUOOK,
BBISIBJICHHBIX TPYIHOCTEH;

12



OLIEHNBATh COOTBETCTBHE PE3yJIbTATAa LEJNU M YCIOBUSAM, OOBSICHATH MPUYUHBI TOCTHKECHUS
WA HEOCTHXKECHUS PE3yJIbTATOB AESITeIbHOCTH, HAXOAUTh OIIMOKY, AaBaTh OLEHKY MPHOOPETEHHOMY
OTIBITY.

Y obyuaromerocs OyayT cpopMUPOBaHbl yMEHHUs COBMECTHOM NEATENIbHOCTH:

NOHUMATh M HCIOJb30BATh MPEUMYIIECTBA KOMAHIHOW M WHAMBUAYAJIbHOH paboThl mpu
pemeHnn y4eOHBIX 3a/a4, MPUHUMATH LeJIb COBMECTHOH IESTENbHOCTH, TUIAHUPOBATH OPTaHU3ALIHIO
COBMECTHOH paloThI, pacmpenensiTb BUAbI pPadOT, AOroBapHUBATHCS, OOCYXKAATh IMPOLECC M Pe3yJbTaT
paboThl, 0600IIaTh MHEHHST HECKOIBKUX JIOAEH;

y4acTBOBaTh B TPyHmoBbIX (opmax padorsl (0OCykneHHs, OOMEH MHEHHH, "MO3rOBbIC
IITYypMBI" W WHBIE), BBIMOJHATH CBOK YacThb pabOThl U KOOPAMHUPOBATH CBOM JNEWUCTBHS C OPYyTUMHU
YJIeHAMH KOMaHIbl, OLICHWBaThb KayeCTBO CBOEr0 BKJaga B OOMUH MPOAYKT IO KPHUTEPHSIM,
copMyIHMPOBAHHBIM YHACTHUKAMH B3aUMOAECHCTBUS
IIpenmeTHbIe pe3yabTaThI
Yucsia v BbIYUCJICHHSA:

CBOOOJHO ONEPHUPOBATH MOHITHAMHU: PALMOHAIBHOE YHCIIO, OECKOHEYHAsI MEPUOIUIEcKas APo0b,
MIPOLIEHTH], HPPALMOHAIBHOE YHCJIO, MHOXKECTBA PALMOHAJIBHBIX U JEHCTBUTENBHBIX YHUCEN, MOAYJb
NeHCTBUTEJIPHOTO YHCJIA,

NPUMEHSTH JPOOU U MPOLIEHTHI JIs1 PEIIEHUs MPUKJIATHBIX 33729 U3 PA3JIMYHBIX OTPACiIel 3HAHHUM
Y peajibHON JKU3HU,

NPUMEHSTHh TPUOTMKEHHBIE BBIYUCIICHUS, TPABIJIA OKPYTIICHHS, MPUKUIKY U OLEHKY pe3yjbTaTa
BBIUUCJICHU,

CBOOOJHO ONEPHPOBATH MOHITHEM: CTENEHb C LENIbIM MOKa3aTeJIeM, HCIIOIb30BaTh MOIXOISIIY O
(dbopMy 3armucH JeHCTBUTENBHBIX YUCEI ISl PEIIEHHs MPAKTHYECKUX 3a7a4 U MPEICTABICHHS JaHHBIX;

CBOOOJTHO OMEPHPOBATH MOHATHEM: apU(METHUECKUI KOPEHb HATyPaJbHOMN CTENeHH,

CBOOOTHO OMEPHPOBATH MOHATHEM: CTENEHb C PALIMOHAIBHBIM TTOKA3aTENEM,

CBOOOJTHO OMEPHPOBATH MOHATHSIMHU: JIOTApU(PM YHCIa, AECATUYHbIC U HATYpaJIbHbIC JOrapu(pMsr,

CBOOOJTHO OMEPHPOBATH MOHITHSIMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC YHCIIOBOTO aPTYMEHTA,

ONEPUPOBATH MOHATUSMU: aPKCUHYC, aPKKOCHHYC U aPKTAHI€HC YHCIOBOTO apryMeEHTa.

CBOOOJHO OMEPUPOBAThH MOHATHUSMHU. HATYPAJIbHOE M LEJIO€ YHCIO, MHOKECTBA HATypPaJbHBIX H
LIeJIbIX YHCEI, UCTIONb30BaTh Mpu3Haku AenuMmocTu uenbix uncen, HOJl u HOK nHatypanpHbIX yucen s
peleHus 3a7a4, NPUMEHsTh aaroputM Esknuaa;

CBOOOJHO ONEpPUPOBATh MOHSITHEM OCTAaTKa IO MOJYJIO, 3aIHCHIBATH HATypaJbHbIE YHCJA B
Pa3JIMYHBIX MO3ULIMOHHBIX CUCTEMAax CUUCIIEHMUS,

CBOOOJHO ONEpPUPOBATH MOHITHAMHU. KOMIUIEKCHOE YHCJIO M MHOXXECTBO KOMIUIEKCHBIX YHCEI,
NPEACTABISTh KOMIUIEKCHBIE YHCIa B aireOpanyveckoil M TPUrOHOMETPUYECKOH (hopMe, BBIMOJIHATH
apupMeTHIeCKUe onepany ¢ HIMUA U U300pakaTh Ha KOOPAMHATHOH IJIOCKOCTH.

YpaBHeHHUSI M HEPABEHCTBA:

CBOOOJHO ONEpPUPOBATh TMOHSATHSIMU. TOXKIAECTBO, YPAaBHEHHE, HEPABEHCTBO, PABHOCUJIbHBIC
ypaBHEHUs U YPABHEHUs-CIIEICTBUS, PABHOCUJIbHbIE HEPABEHCTBA,

NPUMEHSTh PA3IMYHbIE METOABI PELICHUs PAlIMOHAIBHBIX M IPOOHO-pAIIIOHAIBHBIX YPAaBHEHUH,
MPUMEHATb METOJl UHTEPBAJIOB [IJIs pELIEHMs] HEPABEHCTB,

CBOOOJHO ONEPUPOBATH MOHATUSIMH. MHOTOWIEH OT OAHOH NMEpEeMEHHOH, MHOTOWJIEH C LIEIBIMU
ko3 prnmenTamMu, KOPHN MHOTOUJIEHA, NPUMEHSTh AEJIEHHe MHOTOWIEHA Ha MHOTOWIEH C OCTaTKOM,
teopemy besy u Teopemy Bueta nis pemenus 3anad,

CBOOOJHO OMNEpPUPOBATh NMOHATHSAMHE. CHCTEMa JIMHEHHBIX YPaBHEHUH, MaTpHLa, ONPEeNeIUTENb
MaTpuLbl 2 X 2 W ero reOMEeTpUYeCKUi CMBICJ, HUCMOJIBb30BaTh CBOWCTBA omnpeaenurens 2 X 2 nus
BBIUHCJIEHHS €r0 3HA4YeHUsi, MPUMEHSTh ONpEeNeNUTeNN sl PelleHns CUCTEMbl JIMHEHHBIX ypaBHEHUM,
MOJIEJIMPOBaTh peajbHble CUTyallMd C I[OMOLIbK0 CHCTEMbl JIMHEHHBIX YypaBHEHW, HCCIENOBaTh
MOCTPOEHHBbIE MOJEIN C MOMOILIBIO MATPULl U ONPEAEeNIUTeNeH, HHTEPHPETUPOBATh MOJYYECHHbIN
pe3yJbTar,

UCTIOJIB30BATh CBOHCTBA AEHCTBUIN C KOPHAMH JJIs MPeoOpa3oBaHUs BIPAKECHUI,
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BBIMOJIHATE NMPeoOPa30BaHMsl YHCIIOBBIX BBIPAKEHHMH, CONEPKAIIUX CTETNEHH C PAaLMOHAIBHBIM
noKasaresnem;

UCTIOJIB30BATh CBOHCTBA JIOrapu(pMOB il MpeoOpa3oBaHUs JOrapu(pMUIECKUX BbIPAKEHUH,

CBOOOJHO OIEPUPOBATH IMOHATUIMHU: HPPALMOHANbHBIC, TOKA3aTeNbHbIE M Jorapupmuyeckue
ypPaBHEHUs], HAXOIUTh UX PELICHUs C TIOMOLIBI0 PABHOCHIJIBHBIX MEPEXOI0B HIIM OCYLIECTBIISISI TPOBEPKY
KOpHEH;

PUMEHSTh OCHOBHBIE TPUTOHOMETPHUYECKHUE bopMy bl st npeoOpa3oBaHus
TPUTOHOMETPHUECKUX BbIPAKECHUI,

CBOOOJHO OMEPHPOBATH MOHATHEM: TPUTOHOMETPHUUECKOE YpaBHEHHE, MPUMEHITh HEOOXOANMbIE
(bOopMyJIBI IS pEIIeHUs] OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX YPaBHEHHI,

MOJIEIUPOBATh PEabHbIE CHTYyallud Ha SI3bIKE aireOpbl, COCTABIATH BBIPAXKCHHUS, yPaBHEHUS,
HEPaBEHCTBAa MO YCJIOBUIO 3a/1a4M, MCCIENOBATH IMOCTPOCHHBIE MOJAENH C HCIOJB30BAHHUEM arrapara
anreOpsl.

CBOOOJHO OIEPUPOBATH IMOHATUAMHU: HPPALMOHANbHBIC, TOKA3aTeNbHbIE W Jorapupmuyeckue
HEPABEHCTBA, HAXOIUTh UX PEIIEHHsI C TOMOIIbI PABHOCHIIBHBIX NIEPEXO/OB,;

OCYIIECTBJIATH OTOOP KOPHEH NMPH peIlieHUH TPUTOHOMETPUYECKOTO YPaBHEHNS,

CBOOOJHO OMEPUPOBATDH MOHATHEM TPUTOHOMETPHUECKOE HEPABEHCTBO, MPUMEHSITh HEOOXOANMBIE
(bopMyJIBI 1S pEIIEHUs] OCHOBHBIX TUITOB TPUTOHOMETPHUYECKUX HEPABEHCTB;

CBOOOJHO OMEPUPOBATH TMOHATHAMHU. CHCTEMA U COBOKYIHOCTb YPAaBHEHUH M HEPaBEHCTB,
PaBHOCHJIbHBIE CHUCTEMBI U CHCTEMBI-CJICACTBHS, HAXOAWUTh PEIICHUS CHCTEMbl U COBOKYITHOCTEH
PaLMOHATBHBIX, UPPALUOHATBHBIX, ITOKA3aTEIBHBIX 1 JIOrapU(PMHUUECKNIX YPABHEHHI U HEPABEHCTB,;

pemarb ~ panMOHANbHBIE,  HUPPALHOHANBHBIC,  IOKa3aTeNbHbIe,  JorapupMUUYecKHe U
TPUTOHOMETPHUECKUE YPABHEHHS M HEPABEHCTBA, COAEPIKALIIE MOIYJIH U ApaMeTPhL;

NPUMEHSTHh TpaduuecKue METOAbl ISl PEeIleHHs YpPaBHEHMH M HEPaBEHCTB, a TakXKe 3amad C
napamMeTpamu;

MOJIEIUPOBATh PeabHble CHTyallud Ha SI3bIKE aireOpbl, COCTABIATH BBIPAXKCHHUS, ypPaBHEHUS,
HEPaBEHCTBA M MX CHCTEMBI 110 YCIOBHIO 33[a4H, UCCIENOBATh MIOCTPOCHHBIE MOJIENN C UCTIOIb30BAHUEM
anmapara anreOpbl, HHTEPIPETUPOBATH MOy YEHHBIH Pe3yJIbTarT.

DyHKIUH U TPAPUKH:

cBOOOTHO OMEPUPOBATH MOHITHIAMU. (PYHKIUS, CIOCOOBI 3a0aHus (PYHKIUH, B3AUMHO OOpaTHBIC
byskmy, xoMmmo3unwsa (QYHKOWHA, rpaduk (QyHKIUH, BBINOJHATH 3JEMEHTapHbIE NpPeoOpa3oBaHUs
rpadpukoB pyHKIHIA;

CBOOOJHO OMEPHPOBATH MOHATHSIMH: O0JACTb ONpPENENeHUs] M MHOXKECTBO 3HAYCHUH (PYyHKLUH,
HYJIH Oy HKIIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJHO OMNEPUPOBATH MOHATHUSMHU. YETHBIE U HEYETHBIE (PYHKLUMH, NMEpUOnUYecKue (QPyHKLUH,
NPOMEXYTKH MOHOTOHHOCTH (PYHKLUMH, MAaKCUMyMbl M MHUHUMyMbl (yHKLHUH, HauOosbllee U
HaMMEHbIIIee 3HAaUeHUE (PyHKIIUN HAa IPOMEXKYTKE;

CBOOOJHO ONEPUPOBATDH MMOHATUSAMH: CTETIEHHAst PYHKIUS C HATYPAIBbHBIM U LIEJIBIM [TOKa3aTeNIeM,
rpaduk CTerneHHOH (PYHKLUMH C HATYpaJbHBIM U LEJbIM MOKa3aTeneM, rpaduk KOpHS N-Of CTENeHH Kak
(byHKIIMHU OOPATHOMN CTETIEHH C HATYPaJIbHBIM ITOKa3aTeleM,

ONEepPHPOBAThH MOHIATHAMU: JIMHEWHAs, KBaApaTHUHAs U OPOOHO-TMHEWHas (yHKIUH, BBITOJIHSTH
3JIEMEHTapHOE UCCIIEIOBAHNE U IIOCTPOCHUE UX IPaUKOB,;

CBOOOJHO OTEPUPOBATh MOHATHSIMH: TIOKa3aTeIbHAs U Jorapudmuieckas GyHKLIHUN, UX CBOHCTBA
U rpad MKy, UCTIONB30BaTh UX rPa(UKH AJIs PEIICHUs Y PaBHEHHUH,

CBOOOJHO  OMEpPUPOBATH MMOHATHUSMHU. TPUTOHOMETPHUYECKAsh OKPY)KHOCTb, OIpEIeseHUe
TPUTOHOMETPHUECKUX (PYHKIMH YHCIOBOTO apTYMEHTA,

UCTIONB30BaTh rpadpuku GyHKIUA U1 UCCIeNOBaHUS POLIECCOB U 3aBUCUMOCTEH MPH peIleHUH
3a1a4 U3 APYrux y4eOHBIX NMPEIMETOB M PEasIbHOMN JKU3HH, BbIpakaTh (GOPMYyJIaMU 3aBUCHMOCTH MEKAY
BEJIMYNHAMUY,

CTPOUTH TPaPUKH KOMITO3UIHMU (PYHKIHHA C TIOMOIIBIO 3JIEMEHTAPHOTO MCCIIEIOBAHUS M CBOICTB
KOMITO3UIIUH BYX (YHKLUH,

CTPOUTH TeoMeTpHuUecKre 00pa3bl ypaBHEHUH 1 HEPABEHCTB Ha KOOPIWHATHOM MJIOCKOCTH;
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CBOOOJIHO OMEPHPOBATH MOHATHAMHU: TPapUKH TPUTOHOMETPUUECKUX (DYHKIIHIA;

NPUMEHSTH QYHKLMH AJI1 MOACTUPOBAHMA U UCCIEIOBAHNS PEATbHBIX MPOLIECCOB.
Hauaja MaTeMaTH4YeCKOro AaHAIH3A:

CBOOOJHO OMNEpUPOBATh TMOHATHAMH. apuPMeTHdyeckas ¢ TeOMETPHYeCKas MPOrpeccus,
OeckoHeuHO yObIBarOIas TeOMETPHYECKAs! IPOrPECCHsl, TMHEHHBIA 1 SKCIIOHSHIIUABHBIN pPOCT, hopMyia
CJIOKHBIX TPOIIEHTOB, MMETh TPECTABIEHHE O KOHCTAHTE, HCIIOJNb30BATh MPOTPECCHH ISl PEIICHUs
peasbHbBIX 3a7a4 MPUKIIATHOTO XapaKkTepa,

cBOOOIHO ONePHUPOBATH MOHATHUSIMH: MOCJIEIOBATENBHOCTD, CHOCOOBI 3aaHus
NOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTrPAaHUYEHHBIE ITOCJIENOBATEIbHOCTH, IIOHUMATh OCHOBBI
3apOXKIEHNS MATEMAaTUUECKOTO aHAIN3A KaK aHAIN3a O€CKOHEYHO MaJbIX;

CBOOOJHO ONEPUPOBATDH MOHITUSAMH: HETIPEPbIBHBIE (PYHKLNH, TOUKH pa3pbiBa rpaduka QyHKINH,
acUMITOTHI rpaduka GyHKINY,

CBOOOJHO OMEpPHUPOBATh MOHATHEM: (YHKIHS, HENpPEPbIBHAs Ha OTpPe3Ke, NMPUMEHSTh CBOHCTBA
HeTIPEPBbIBHBIX (YHKLMIA AJIs PEIIeHUs 33124,

CBOOOJHO OMEPHPOBATH MOHATHUSIMH: IEPBasi U BTOPasi MPOWU3BOAHbIE (DYHKIMH, KacaTeJbHasl K
rpaduky QyHKIHIH;

BBIYUCIISATE IPOU3BOAHBIE CYMMBI, IPOM3BEICHHUS, YACTHOTO M KOMITO3ULIMU ABYX (PYHKIHH, 3HATH
MPOM3BOIHBIC JIEMEHTAPHBIX (PYHKLUH,

UCTIOJIB30BATh T€OMETPUYECKHIA U (PH3HMUECKUI CMBICT MPOU3BOAHOM ISl PELISHHS 3a1ad.

UCTIOJIB30BATh MPOTPECCHH ISl PELISHUS PEeAIbHBIX 3a1a4 MPHUKIATHOTO XapaKkTepa;

CBOOORHO ONePHUPOBATH TIOHATHUSIMH: NOCJIEIOBATENBHOCTD, CHOCOOBI 3aaHus
MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE M OrPAaHUYEHHBIE IIOCJIENOBATEIbHOCTH, IIOHUMATh OCHOBBI
3apOXKIEHNS MATEMAaTUIECKOTO aHAIN3a KaK aHAIN3a OECKOHEYHO MaJbIX;

CBOOOJHO ONEPUPOBATDH MMOHITUSAMU: HETIPEPbIBHBIE (PYHKLINH, TOUKH pa3pbiBa rpaduka QyHKINH,
acUMITOTHI rpaduka $yHKINY,

CBOOOJHO OMEpPUPOBATh MOHATHEM: (YHKLIHS, HEMpPEPbIBHAs Ha OTpPe3Ke, NMPUMEHSTh CBOHCTBA
HeTIPEPbIBHBIX (QYHKLMIA JJIs PEIIeHUs 3a/1aY,

CBOOOJHO OMEPHPOBATH MOHATHUSIMH: IEPBasi U BTOPasi MPOW3BOAHbIE (DYHKIMH, KacaTeJbHasl K
rpaduky QyHKIHUH;

BBIYUCIISITE IPOU3BOAHBIE CYMMBI, IPOM3BENCHNUS, YACTHOTO M KOMITO3ULIMU ABYX (PYHKIHH, 3HATH
MPOM3BOIHBIC 3JIEMEHTAPHBIX (PYHKLNH,

HCTIOJIB30BATh MT€OMETPUYECKHIA U (PH3HMUECKUI CMBICT MPOU3BOAHOM ISl PELISHHS 3a1ad.

UCTIOJIB30BATh MPOU3BOAHYO JIsl HCCIEAOBAaHUS (PYHKIIMH HA MOHOTOHHOCTD M 3KCTPEMY MBI,

HAXOIUTh HauOoJblIee 1 HAMMEHbIIee 3HaUeHHs! Py HKIIH HEMPEPBIBHON Ha OTPE3KE;

UCITIOJB30BATh MPOU3BOAHYIO JJISI HAXOXKIEHUS HAWIYYLIErO PEIIeHHs] B IMPHUKJIAAHBIX, B TOM
YHCIe COLMAIBPHO-DKOHOMHYECKUX, 3ajjadax, IUId OMpENeNeHHs] CKOPOCTH M YCKOPEHHs IpoLecca,
3a1aHHOTO (POPMYJIOH HITH rpaduKoM;

CBOOOJHO OINEPHPOBATh TOHATHAMHU. NEepBOOOpa3Hasi, ONPEACTEHHBbIH HWHTErpaj, HaxOOUTh
nepBOOOpa3HbIE JIEMEHTAPHBIX (PYHKIMN U BBIYUCISTH HHTErpai 1o Gopmyne Herorona—Jlelibanma,

HAXOIUTh IJIOMIATHU IIOCKUX (UTYyp 1 0OBEMBI T C TIOMOLIBIO HHTETPAIa,

UMETb TPEACTABICHHE O MATeMaTHUYeCKOM MOJEIUPOBAHUU HA TPUMEpPE COCTABICHHS
muddepeHINaTbHBIX YPaBHEHNH,

pemarb NPUKIAIHBIC 33a[a4d, B TOM YHCJIE COLHUAIBHO-3KOHOMHYECKOTO H (PU3NIECKOTO
XapakTepa, CpeiCTBAMI MAaTeMAaTHYECKOTrO aHAIIN3A.

MHnosxecTBA H JIOTHKA:

CBOOOJIHO OMEPHPOBATH MOHATHSIMH: MHOXKECTBO, OTIEPALIH HaJl MHOXKECTBAMH,

UCTIOJNB30BAaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar Uil ONMUCAHUS PEAbHBIX IMPOLECCOB H
SIBJIEHUH, TIPU PEIIeHNH 3a/1a4 U3 APYTUX YUEOHBIX PEAMETOB;

CBOOOHO OIEpUPOBATh MOHATUSAMU: OIpENeNIeHHe, TEOPEMa, YypaBHEHHE-CIEICTBHE, CBONHCTBO
MaTeMaTHIeCKOro 00BEKTa, JOKA3aTENbCTBO, PABHOCHIIbHBIE YPABHEHHUS H HEPABEHCTBA.

I'eomeTpus
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CBOOOJHO OMNEpPUPOBaTh OCHOBHBIMH TOHSATHSAMH CTE€PEOMETPHH TPU pEUICHHH 3amad |
NPOBEICHUN MaTEMATHYECKUX PACCYKICHUI,

NPUMEHSITh AKCHOMBI CTEPEOMETPHHU U CJIEICTBUS M3 HUX MIPH PELICHHH F€OMETPHUYECKUX 3a7ad,;

KJIacCU(UIPOBATh B3AMMHOE PACIOJOXKEHHE TPSIMBIX B IPOCTPAHCTBE, IIOCKOCTEH B
MPOCTPAHCTBE, MPSIMBIX U TUNIOCKOCTEH B POCTPAHCTBE;

CBOOOJHO OMEPUPOBATH MOHATUSIMH, CBSI3aHHBIMH C YTJIAMH B ITPOCTPAHCTBE. MEKAY MPSIMBIMHU B
MPOCTPAHCTBE, MEKAY MPSIMON U INIOCKOCTBIO;

CBOOOJIHO OMEPHPOBATH MOHSITHIIMHU, CBSI3AHHBIMH C MHOTOI'PaHHUKAMUY,

CBOOOJHO Pacro3HaBaTh OCHOBHBIE BUIbl MHOTOTPAHHUKOB (ITPU3Ma, MUPAMU/IA, IPSMOY TOJIBHBIHI
napajuienienumnen, Kyo);

KJIacCU(UIPOBATh MHOTOTPAHHHUKH, BBIOMpAsi OCHOBAHHUS IS KJIACCH(PUKAIHY;

CBOOOJHO OMEPHPOBATH MOHATHIMH, CBSI3aHHBIMH C CEUEHHEM MHOTOTPAHHHKOB MIOCKOCTHIO;

BBIOJIHATh TApaJJIeIbHOE, ILIEHTPAJbHOE M OPTOTOHAJBHOE NPOEKTHpPOBaHWUE (UIYp Ha
TUIOCKOCTb, BBITIOJHATD N300paXkeHus1 GUTYp Ha TIOCKOCTH,

CTPOHUTDH CEUEHHS MHOTOIPAHHHKOB PAa3JMYHBIMH METOAAMH, BBINOJHATH (BBIHOCHBIE) IUIOCKHE
YEepPTEIKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYDP: BU CBEPXY, COOKY, CHHU3Y;

BBIYUCIIATH TUIOLIA/IN MTOBEPXHOCTEH MHOTOIPAaHHHUKOB (TIPU3Ma, MUPAMHA), TEOMETPUUECKUX T
C IpUMEHeHHeM GopMy I,

CBOOOJHO OIEPUPOBATH IMOHATUAMH. CHUMMETPHUS B MNPOCTPAHCTBE, LEHTP, OChb U IUIOCKOCTH
CUMMETpPHH, LIEHTP, OCh U MJIOCKOCTb CUMMETPHH (PUTYPBI;

CBOOOJHO OMNEpUPOBaTh IOHATUSIMH, COOTBETCTBYIOIIMMHU BEKTOpaM H KOOPAMHATAM B
IIPOCTPAHCTBE;

BBINOJIHATH IEHCTBHS HA/l BEKTOPaMH;

perarh 3aJa41 Ha JOKa3aTeIbCTBO MATEMATHYECKIUX OTHOLIECHUH U HAXOXKIEHUE T€OMETPUIECKIX
BEJIMYMH, TNPUMEHsI H3BECTHbIE METOABl MPH PEHICHHH MaTeMaTHYeCKUX 3a7ad IOBBILIEHHOTO U
BBICOKOT'O YPOBHSI CJIOKHOCTH,

NPUMEHSTh MPOCTEUIINE MPOTPAMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHKALIMOHHbBIE CHCTEMBI
IPU PELICHUH CTEPEOMETPHUECKUX 3a7ad;

U3BJeKaTh, MpPeoOpa3oBBIBATE W HHTEPIPETHPOBATH HHPOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKuX pUrypax, mpeacTaBIeHHYI0 Ha YePTEKaxX U pPUCYHKAX;

NPUMEHSTh TOJy4YeHHblE 3HAHUS Ha TNPAKTUKE. CPAaBHUBATH W AaHAJIM3UPOBATH peaJIbHbIC
CUTyallliM, TPHUMEHATb W3yYEeHHBIE TIIOHATHA B IMPOLECCe IOMCKAa PEIICHHs MaTeMaTHYECKH
copMyIHPOBAHHON TPOOIEMBI, MOAETUPOBATH PEAbHBIE CUTYyallud HA SI3BIKE T€OMETPHH, UCCIIEIOBATh
MOCTPOEHHBIE MOJEIH C HCIHOJb30BAHWEM TE€OMETPHYECKHX TMOHATHH M TEOpeM, ammapara aireOpwl,
pewarh MpakTUYECKHe 3a7a9H, CBSI3aHHbIE C HAXOXKACHUEM reOMETPUIECKUX BEJTUYNH,

UMETb TMpPEACTaBleHNss 00 OCHOBHBIX 3Tamax pa3BUTHA T'€OMETPHUH KaK COCTaBHOH YaCTH
dbyHIaMeHTa pa3BUTHUS TEXHOJIOTHH.

CBOOOJHO OMEPHPOBATh TMOHATUSIMH, CBS3aHHBIMH C [HJIMHIPUYECKON, KOHUYECKOH W
cepriaeckoil MOBEPXHOCTSIMH, OOBSICHATD CIIOCOOBI TIOJTyYEHUS,

ONEePHPOBATh TOHSITHSIMHU, CBSI3aHHBIMH C TEJIAMH BPALIEHHs: LIWJIMHAPOM, KOHYCOM, chepoi u
I1apoM;

pacrio3HaBaTh TeNa BpameHus! (LMINHAP, KOHYC, chepa U map) u 0OBSICHITh CIIOCOObI MOy YeHUs
TEJ BpaIlEHUs,

KJIacCU(UIPOBATH B3AUMHOE PACIIONOKEHNE CPephl U TUIOCKOCTH;

BBIUUCIIATD BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W Te€J BpaleHus, OOBbEMBI M TUIOIIAIH
MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJI BPALIEHUs, TEOMETPUIECKHIX TEJl C MPUMEHEHHEM (OopMy I,

CBOOOJHO ONEpPUPOBATH TMOHSITHUSAMH, CBSI3AaHHBIMH C KOMOMHALMSMH TeNl BpalleHUs W
MHOTOIPaHHUKOB. MHOTOIPaHHHK, BIIMCAHHBINA B Cpepy M OMHMCAHHBIN OKOJIO ceprl, chepa, BIMCAHHAS B
MHOTOT'PaHHHK HJTH TEJIO BPAIIEHUS,

BBIUUCIISIT COOTHOLIEHHSI MEXKAY IUIOIIAASIMUA TOBEPXHOCTEH 1 00BbEMaMU TOAOOHBIX TET,

n300pakaTh HM3y4aeMble (DUIYpbl, BBINOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEKU W3 PHCYHKOB
MPOCTBIX O0BEMHBIX (PHUTYp: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TEJ BPAILECHUS,
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U3BJIEKATh, WHTEPIPETUPOBATE U MPeoOpa3oBbIBATH HWHPOPMALMIO O MNPOCTPAHCTBEHHBIX
reoMeTpryYecKkux (purypax, npeacTaBIeHHYIO Ha YePTekKaX U PUCYHKAX;

cBOOOTHO OMEPUPOBATH TOHATUEM BEKTOP B MPOCTPAHCTBE;

BBIMOJIHATH ONEPALMU HAJl BEKTOPAMHU,

3a7aBaTh MJIOCKOCTh YPAaBHEHUEM B 1€KaPTOBOW CUCTEME KOOPAUHAT,

pelaTb reOMETPUYECKHUE 3a7a4d Ha BBIUHMCICHHUE YIJIOB MEXAY MNPSIMBIMU U IUIOCKOCTSIMH,
BBIYUCJICHHE PACCTOSIHUM OT TOYKHM A0 IUIOCKOCTH, B LIEJIOM, HA MPUMEHEHUE BEKTOPHO-KOOPAUHATHOIO
METO/Ia MPU PELIECHUH,

cBOOOTHO ONEPUPOBATH MOHSATUSIMU, CBSI3AHHBIMU C JIBIXKEHHEM B MMPOCTPAHCTBE, 3HATH CBOMCTBA
JIBUKCHUM,

BBITIOJIHATh M300pakKeHsi MHOTOTPAHHUKOM U TeJ BpalleHUs MPU MapajUIeIbHOM MEPEeHOCe,
LEHTPAJbHOW CUMMETPHUH, 3€PKAJIbHOW CHMMETPUU, MPHU MOBOPOTE BOKPYT MPSMOMN, MpeoOpa3oBaHHS
Moa00us;

CTPOUTh CEYEHHUS MHOTOTPAHHUKOB W TeJl BpAalleHHs CEUeHUs LHWiuHApa (TapajuiebHO |
MEPIeHIUKYJISIPHO OCH), CEYeHHs KOHyca (MapajiieIbHOe OCHOBAHHUIO M MPOXOISINee Yepe3 BEepIINHY ),
CEUEeHHs 111apa,

WCMOJBb30BaTh  METOABl MNOCTPOCHUS CEUEHUH. METON  CJIeAOB, METOA  BHYTPEHHErO
MPOEKTUPOBAHUSA, METOJ MEPEHOCA CEKYLIEN MIIOCKOCTH,

JIOKa3bIBATb T€OMETPUUECKUE YTBEPKACHUS,

MPUMEHSATh TeOMeTpUudecKre GakThl I PEIISHUSI CTEPEOMETPUYECKUX 3a1ad, MPEATNOoIararux
HECKOJIBKO IIarOB PELISHHUs], €CJTH YCIOBUS MPUMEHEHHS 3a/1aHbI B SIBHOU U HESIBHOU (hopMme;

peluaTh 3aa41 Ha JOKA3aTeJIbCTBO MATEMAaTUIECKUX OTHOLICHUHN U HAXOXKACHUE F€OMETPUUECKUX
BEJIUYHH,

MIPUMEHSITh MPOrPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI MIPU PELIEHUN
CTEPEOMETPUUECKHUX 3a/1ay,

MPUMEHSTh TOJIyYEHHbIC 3HAHUS HAa IMPAKTUKE. CPaBHUBAThb, AHAJIU3UPOBATH M OLICHUBATH
peaJibHble CUTYaLUH, TPUMEHSITh U3yYEHHbIE OHIATHUSA, TEOPEMBI, CBOMCTBA B MPOLIECCE MOMCKA PELIECHUS
MaTeMaTH4eCKu C(POPMYJIUPOBAHHONH MPOONEMBbI, MONETUPOBATh pEalbHBIE CUTYallMd Ha S3BIKE
r€OMETPHUH, UCCIIEN0BATh NOCTPOECHHBIE MOJENIH C UCMHOJB30BAHUEM M€OMETPUYECKUX MOHATHI U TEOPEM,
anmapara anreOpbl, peliaTb NPAaKTHYECKHE 3a1adyH, CBS3aHHBIE C HAXOKIECHUEM T€OMETPUYECKUX
BEJIUYHH,

UMETh TPEACTaBJICHHS OO0 OCHOBHBIX JTamax pPa3BUTHS TEOMETPUHM KAaK COCTaBHOW 4YacTH
(dbyHIaMeHTa pa3BUTHS TEXHOJOTHH.
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4. CTPYKTYPA U COAEP)KAHUE YYEEHOUN JUCITATIINHBI

4.1 O0beM y4eOHOI AUCHUILTHHBI

Jna cnenmansHocTel: 08.02.01 CTpouTensCTBO U 3KCIUTyaTalMsl 31aHUH U COOpY KEHUM

23.02.08 CTpouTenbCTBO KeNe3HbIX JOPOT, MyTh U MyTEBOE XO35HCTBO

38.02.03 OnepainoHHas AesTENbHOCTD B JIOTUCTUKE

O0beM uacos

Bun yueoHoii padoTsl BCEro no B T.4. B 1-m B T.4. BO 2-M
Y4eOHOMY IJIAHY cemecTpe cemecTpe

O6wem OIT 2901 109 182
Bcero 217 85 132
TeopeTuyeckue 3aHATHA 131 59 72
[IpakTuueckue 3aHATHUS 86 26 60
HuauBuyanbHbId MPOEKT 36 12 24
ITpomMekyToUHas arTecTaius 24 0 24
CamocrosiTenbHast padora 14 12 2
[IpomexyTouHas aTTecTalus B nuddepeHInpoBaH 3K3aMeH
dbopme: HBII 3a4ET

s cneunansrocteii: 23.02.01 Opranusanus nepeBo3oK U yIpaBiIeHHe Ha TpaHCTIOpTE (110 BHIAM)
23.02.04 TexHuueckas SKCIIyaTalus MOABEMHO-TPAHCIIOPTHBIX, CTPOUTENBHBIX, TOPOKHBIX MAIIUH U

00opynoBaHus (110 OTPACIISIM)

23.02.06 TexHuueckasi SKCIIyaTalys MOABUKHOIO COCTABA XKEJNE3HBIX JOPOT

O0beM yacos

Bun yueoHoii padoThl BCEro no B T.4. B 1-m B T.4. BO 2-M

Y4eOHOMY IJIAHY cemecTpe cemecTpe
O6pem OIT 255 91 164
Bcero 217 85 132
Teoperuueckue 3aHsTHU 131 59 72
ITpakTuveckue 3aHsATUS 86 26 60
ITpomMekyToUHas arTecTaius 24 0 24
CamocrositenbHas pabora 14 12 2
[IpomexyTouHas aTTecTanus B nuddepeHInpoBaH 3K3aMeH
dhopme: HBII 3a4ET
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4.2 TemaTH4eCcKoOe IJIAHHPOBAHHE

Jna cnenmansHocTeil: 08.02.01 CTpouTensCTBO U 3KCIUTyaTalMsl 3MaHUH U COOPY KEHUH

23.02.08 CTpouTenbCTBO XKeNe3HbIX JOPOT, MyTh U MyTEBOE XO35HCTBO
38.02.03 OnepainoHHas AesITENbHOCTD B JIOTUCTUKE

YueOHas Harpyska (uac.)

Coaep:xxanue o0yueHust O6bem
Cp Teop. paxrT.
(HAaMMEeHOBaHHE Pa3ae/iOB H TeM) OII (uac.) Bcero
3AHATHS | 3aHSATUSA
1 cemecTp
Paszpea 1. Yncsa u BeIYHCIEHHS 26 2 24 14 10
Tema 1.1. JleficTBUTENBHBIC YHUCHTA. 2 - 2 2 -
Apudmerndeckre oneparuy ¢ AeHCTBUTEIbHBIMU
YHCJIAMU.
Tema 1.2. IIponieHTHI. 2 - 2 2 -
Tema 1.3. KommuiekcHble uncna. Apupmerndeckue 2 - 2 2 -
orepanuy ¢ KOMILIEKCHBIMU YUCJIaMU
IIpakTnueckoe 3ansiTue Nel «BbinosHeHue 2 - 2 - 2
apudmMeTHIECKHX ONepauui ¢
AeHCTBUTENbHBIMH U KOMILIEKCHBIMH YHCJIAMH,
npeodpa3oBaHMsl YHCJIOBBIX BBIPAJKEHHUID)
IIpakTueckoe 3ansTue Ne2 «Pemenue 2 - 2 - 2
NPHUKJAAHBIX 32124 HA POLEHTbI»
Tema 1.4. CteneHs C LeabIM, PallMOHAIBHBIM U 2 - 2 2 -
NeHCTBUTENbHBIM NoKa3aTensiMu. CBolcTBa
CTENeHH.
Tema 1.5. Apudmernueckuii KOpeHb HATY PATbHON 2 - 2 2 -
CTENEHU U €ro CBONUCTBA
IIpakTueckoe 3ansTue Ne3 «Ilpeodpa3oBanue 2 - 2 - 2
PALIMOHAJILHBIX, HPPALIHOHAJIbHBIX, CTeNEeHHbIX
U N0KA3ATeJbHBIX BbIPAKEHU I
Tewma 1.6. Jlorapudm uncna. Ceoiictsa sorapudma 2 - 2 2 -
[paxkTuueckoe 3anatue Ned «IIpeodpazoBanue 2 - 2 - 2
Jorapu(pMuIeCcKHX BbIpAKEeHHI»
Tema 1.7. CuHycC, KOCUHYC, TAHT€HC, KOTAHT€HC 2 - 2 2 -
YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHTe€HC YHMCJIOBOrO apryMEHTA.
IIpakTueckoe 3ansaTue NeS «Boruuciienue 2 - 2 - 2
APKCHHYCA, APKKOCHHYCA, APKTAHT€HCAY.
Pazgen 2 ®yHkuuu v rpaguku. 22 4 18 14 4
Tema 2.1 @yHk1Us1. DeMeHTapHbIe 4 2 2 2 -
npeobpaszoBanus rpadukoB GyHKUIUN
Tewma 2.2 JIunetinas, kBagpaTuiHas U 1poOHO- 2 - 2 2 -
JuHeHast QyHKIUU
Tema 2.3 CreneHHast QyHKIHS C HATYPAJIbHBIM U 2 - 2 2 -
11eJIbIM MokazaTresiem. E€ cBolicTBa v rpaduk.
Tewma 2.4 CoiicTBa 1 rpaduK KOPHsI -0l CTENEHM. 2 - 2 2 -
Tema 2.5 IlokazaTenbHast 1 jorapudmmudeckast 2 - 2 2 -
(YHKIIMH, MX CBOMCTBA M rPadHUKH.
IIpakTnueckoe 3ansaTue Ne6 «IloctpoeHue 2 - 2 - 2
rpagpukoB (PyHKIHI.
Tema 2.6 TpuroHoMmeTpHuuecKkasi OKpPy>KHOCTb, 4 2 2 2 -
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YueOHas Harpyska (gac.)

Coaep:xxanue o0yueHust O6bem
(HauMeHOBaHMe Pa3eJioB U TeM) OII (uac.) cp Bcero Teop. Tpaxr.
3AHATHS | 3aHSATUSA
OTIpeNeIeHne TPUTOHOMETPUUYECKUX (DYHKIIHH
YHCJIOBOTO apryMeHTa.
Tema 2.7 Tpuronomerpudeckue QyHKINH, UX 2 - 2 2 -
CBOICTBA M rpadvKM.
IIpakTnueckoe 3ansTue Ne7 «Ilpeobpazosanus 2 - 2 - 2
rpagpukoB (PyHKIHI.
Pazaen 3. Ilpsimbie U IJIOCKOCTH B 20 2 18 14 4
MPOCTPAHCTBE.
Tema 3.1. B3auMHOe pacnoso:xeHue NpsiMbIX B 2 - 2 2 -
IIPOCTPAHCTBE.
Tema 3.2. ITapannenpHOCTb NPAMBIX U IUNIOCKOCTEN 2 - 2 2 -
B mpocTpaHcTBe. [lapannensbHOCTh MIOCKOCTEH.
Tema 3.3 IlepneHAuKy IIPHOCTL NPSIMOA U 2 - 2 2 -
MJIOCKOCTH
Tema 3.4 llepneHIUKY ISP M HAKJIOHHBIE 2 - 2 2 -
Tewma 3.5 IlepneHIUKYASPHOCTD IIOCKOCTEMN 2 - 2 2 -
[pakTuueckoe 3anaTue Ne§ «Pemenne 3axa4 Ha 2 - 2 - 2
onpejejeHHe B3AMMHOI0 PACHOJIOKEHHS ABYX
MJI0CKOCTEN»
Tema 3.6 Teopema o Tp€x NepneHAUKYIsApax. Y IJIbl 4 2 2 2 -
B [IPOCTPAHCTBE.
Tewma 3.7 IlapannenpHoe, LEHTPAJIBHOE, 2 - 2 2 -
OpPTOrOHAJIbHOE NMPOEKTUPOBAHUE
[pakTuueckoe 3anaTue Ne9 «Pemenne 3axa4 Ha 2 - 2 - 2
NpHUMeHeHHe TeopeMbl 0 Tpex
NepneHANuKYJIsIPax»
Paznen 4. MHOXKeCTBA H JIOTHKA 6 2 4 2 2
Tema 4.1 MHOeCTBO, Onepanuu Hajg 4 2 2 2 -
MHOxecTBaMu. Jlnarpammsbl Ditiepa—BenHa.
IIpakTnueckoe 3ansaTue Nel0 «BbinosiHeHue 2 - 2 - 2
onepauuid HAJ MHOKECTBAMHU)
Pasznen S. BepoSiTHOCTb M CTATHCTHKA 23 2 21 15 6
Tema 5.1 I'pad. CnyuaiiHble SKCIIEPUMEHTHI U 2 - 2 2 -
ciydaiiHble COOBITH. BepOosSTHOCTD Clly4aiftHOTO
coObITHS
Tema 5.2 @opmyia CIOKEHHs BEPOSATHOCTEM. 2 - 2 2 -
YMHOXk€eHHe BeposiTHOCTe. PopmyJia OIHON
BeposiTHOCTH. Popmyiia baiieca.
[paxkTuueckoe 3anaTue Nell «Pemenue 3aga4 ¢ 2 - 2 - 2
HCNOJIb30BAHHEM TeOpeM BepOsSITHOCTe»
Tewma 5.3 IlepecranoBku u pakropuan. Uucno 2 - 2 2 -
COYETAHMM.
Tema 5.4 @opmyna bunoma HeroToHa. 2 - 2 2 -
Tpeyronpnauk [lackans
IIpakTnueckoe 3ansTue Nel2 «Pemenue 2 - 2 - 2
KOMOHHATOPHBIX 32121
Tema 5.5 Cnyualiinas Benuunza. Onepanuu Haj 4 2 2 2 -

CIy4ailHbIMU BeMurHaMu. buHapHas ciyvaiiHas
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YueOHas Harpyska (gac.)

Coaep:xxanue o0yueHust O6bem
(HauMeHOBaHMe Pa3eJioB U TeM) OII (uac.) cp Bcero Teop. Tpaxr.
3aHATHS | 3AHATHSA

BEJINYMHA
Tema 5.6 MaTteMaTnueckoe O:kMIaHUE, JUCTIEPCUsT 2 - 2 2 -
Y CTaHJAPTHOE OTKJIOHEHHUE CAYYAHON BEJIUYHUHbI
IpaxkTuueckoe 3anaTue Nel3 «Haxoxaenue 2 - 2 - 2
YHCJI0BbIX XAPAKTEPUCTHK CJIYYaAHHOH
BeJIHYHHBI»
Tema 5.7 Hepasenctso Uebpnuéna. Teopema 2 - 2 2 -
Uebbrména. Teopema beprymu. 3akoH 6onbimmx
quCes
Tema 5.8 HenpepreiBHbIE CIy4YaliHble BEJIUYHHBIL. 1 - 1 1 -
JnddepeHrpoBaHHbBIN 3a4ET
WHauBUAYAJBbHBIN HPOEKT 12 12 - - -

Bcero uacos B 1-m cemecTpe 109 24 85 59 26
Pa3znen 6 MHoOrorpaHHuKH 16 - 16 10 6
Tema 6.1. Bunbl Mmuororpannukos. IIpencrasnenne 2 - 2 2 -
O MPABWJIbHBIX MHOTOrpaHHUKax. CUMMETPHS B
MIPOCTPAHCTBE.
Tema 6.2 IIpusma. D1eMeHTbI IPU3MBI. 2 - 2 2 -
[Tapannenenunen U ero CBOWCTBA
Tewma 6.3 ITnomans OOKOBOH MOBEPXHOCTH U 2 - 2 2 -
MIOJHON NOBEPXHOCTH MPSIMON MPU3MBIL.
[pakTuueckoe 3anaTue Nel4 «Pemenue 3agau 2 - 2 - 2
Ha BbIYHCJIeHHe 00béMa U nuomagu
MOBEPXHOCTEH MPU3M»
Tema 6.4 Ilupamuaa u yceu€HHasi nupamMuaa. 2 - 2 2 -
Tema 6.5 ITnomans 6GOKOBOH MOBEPXHOCTH U 2 - 2 2 -
MOBEPXHOCTHU MPABUIBHON MUPAMUIBI.
[pakTuueckoe 3anaTue NelS «Pemenue 3agau 2 - 2 - 2
Ha BbIYHCJIeHHe 00béMa U nuomagu
MOBEPXHOCTEN MUPAMHI»
[pakTuueckoe 3anaTue Nel6 «Pemenue 3agau 2 - 2 - 2
HA HAXOKJEHHE 3JIEMEHTOB NMPHU3M H NHPAMHI
Pasznen 7 Tena Bpamenus 16 - 16 10 6
Tema 7.1 Humuanp. [Tnomaas OOKOBOM U OTHOM 2 - 2 2 -
nosepxHocTU. O0BEM muHApa. PazeépTka
uunuHApa. CeueHust MUIMHIpa
[pakTuueckoe 3anaTue Nel7 «Pemenue 3agau 2 - 2 - 2
HA BbIUHCJeHHE 00bEMa H IJIOIAAH HUJIHHAPA»
Tewma 7.2 Konyc. [Tnomanes OOKOBOW 1 OJTHON 2 - 2 2 -
noBepxHocTH. O0BEM KOHYca. Pa3BépTka KOHyCa
Tema 7.3 Ceuenust koHyca. Y CeUEHHBIN KOHYC 2 - 2 2 -
Tema 7.4 Cdepa u map. [Tnomaar moBepXHOCTH 2 - 2 2 -
chepbl. O6béM mmapa. CeveHus mmapa.
IpakTuueckoe 3anaTue Nel8 «Pemenue 3agau 2 - 2 - 2
HA BbIYNC/JIeHHe 00bEMa U II0IAH KOHYCA)
Tema 7.5 KomOuHanmu Ten BpalieHus U 3 - 2 2 -

MHOI'OI'PaHHHUKOB.
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YueOHas Harpyska (gac.)

Coaep:xxanue o0yueHust O6bem
(HauMeHOBaHMe Pa3eJioB U TeM) OII (uac.) cp Bcero Teop. Tpaxr.
3AHATHS | 3aHSATUSA
[pakTuueckoe 3anaTue Nel9 «Pemenue 3agau 2 - 2 - 2
HA HAXOKJCHHE 3JICMEHTOB LHJIHHAPA H KOHYCa»
Paszpea 8. Hauasa MaTeMAaTHY€CKOr0 AHAJIN3A 38 2 36 18 18
Tema 8.1 ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHHS 2 - 2 2 -
nocjenoBaTeIbHOCTeH. AprudmMernieckas u
reoMeTpuyeckas nporpeccuu. Henpepsisabie
(YHKILIMU U WX CBOWMCTBA
Tewma 8.2 IlpousBOHBIE 2IE€MEHTAPHBIX (PYHKIIHIA. 2 - 2 2 -
Tema 8.3 'eomerpuueckuii 1 GU3HUECKHI CMBICT 2 - 2 2 -
MIPOU3BOAHOM.
IIpakTnueckoe 3ansaTue Ne20 «Bprunciaenue 2 - 2 - 2
MPOU3BOAHBIX>»
[paxkTuueckoe 3anaTue Ne2l «Pemenue 3agau 2 - 2 - 2
HA reOMeTPHYEeCKHI U (PU3HYECKHH CMBICJI
MPOU3BOTHOIN
Tema 8.4 IIpumeHeHne MPOU3BOAHON K 3 1 2 2 -
UCCIIETOBAHMIO (DYHKIIMI HA MOHOTOHHOCTb U
5KCTPEMYMBL.
Tema 8.5 Haxoxxnenue HauboIbIIEro u 2 - 2 2 -
HAMMEHBIIETO 3HAYeHUs] PYHKLINU Ha OTPE3Ke
[pakTuueckoe 3anaTue Ne22 «Uccaenopanue 2 - 2 - 2
(GYHKUNM ¢ IOMOIIBI0 TPOU3BOAHON
IpakTuueckoe 3anaTue Ne23 «Haxoxaenue 2 - 2 - 2
HAUO0OJIbIIEro H HAMMEHbIero 3HaYeHui
byskuun»
[IpakTuueckoe 3anaTue Ne24 «Ucciaenopanue u 2 - 2 - 2
nocrpoeHue rpapukos GyHKUIHHU € TOMOIIBIO
MPOU3BOTHOIN
Tema 8.6 IIpuMeHeHne NPOU3BOAHON IS 2 - 2 2 -
HaXOX/I€HUsl HAaWTyYIIero peleHus] B IPUKJIaIHbIX
3a4a4ax.
IIpakTnueckoe 3ansaTue Ne25 «Illpumenenne 2 - 2 - 2
NPOU3BOAHOM NPH pelieHNH NPUKJIATHBIX
3agau»
Tewma 8.7 IlepBoobpasnas. Tabmuna 2 - 2 2 -
nepBOOOPA3HBIX.
Tema 8.8 MHTErpas, ero reOMeTpUYECKUil CMBICIL. 2 - 2 2 -
BrruaucneHue onpeneneHHoro HHTerpana mno
dhopmyne Hetotona—Jleiibauna.
IIpakTueckoe 3anssTue Ne26 «Borunciaenue 2 - 2 - 2
HeoNnpeaAeJ¢HHbIX HHTEIPAJIOB))
IIpakTnueckoe 3ansTue Ne27 «Bprunciaenue 2 - 2 - 2
onpeaeJéHHbIX HHTErpajaoB»
Tema 8.9 IIpumeHeHne nHTErpana Ajisg HaX0XKICHUs 3 1 2 2 -
iomanei mwiockux Guryp u o0pEMOB
reoMeTpudeckux Ten. [lpumepsl pemenuii
muddepeHInaIbHBIX YPaBHEHUN
MpakTnueckoe 3anaTue Ne28 «llpumenenue 2 2 - 2
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YueOHas Harpyska (gac.)

Coaep:xxanue o0yueHust O6bem
(HauMeHOBaHMe Pa3eJioB U TeM) OII (uac.) cp Bcero Teop. Tpaxr.
3AHATHS | 3aHSATUSA
HHTErpaJjioB NpHU pelieHHH NPUKJIAJIHBIX 32824»
Pasznen 9 YpaBHeHUs U HEPABEHCTBA 56 - 56 28 28
Tema 9.1 ToxxnecTsa U TOXKIECTBEHHBIE 2 - 2 2 -
npeoOpa3oBaHMsl BIPAKECHUH.
IpakTuueckoe 3anaTue Ne29 «BoinosHeHue 2 - 2 - 2
TOK/AeCTBEHHBIX NMPeodpa3oBaHUil»
Tema 9.2 YpaBHeHUe, KOPEHb YPABHEHUSI. 2 - 2 2 -
HepaseHcTBo, pemenne HepaBeHCTBAa. OCHOBHBIE
METOABI PEIIEHUS LEJbIX U IPOOHO-PALIIOHABHBIX
YpPaBHEHUN Y HEPABEHCTB.
[paxkTuueckoe 3anaTue Ne30 «Pemenue mesbix 2 - 2 - 2
U APOOHO-PALIHOHAJIBHbBIX YPABHEHMII»
[paxkTuueckoe 3anaTue Ne31 «Pemenue mesbix 2 - 2 - 2
U APOOHO-PALIHOHATBHBIX HEPABEHCTB»
Tema 9.3 IIpeobpa3oBaHUsl YHCIOBBIX BEIPAKEHHHH, 2 - 2 2 -
COZIEep KALINX CTENIEHH U KOPHU
IIpakTnueckoe 3ansaTue Ne32 «IlpeodpaszoBanus 2 - 2 - 2
YHCJI0BbIX BbIPAKEHHUH, COAEP/KALHUX CTCNEHH H
KOpPHI»
Tema 9.4 MppaumoHajdbHbIX YPaBHEHHI 2 - 2 2 -
IIpakTnueckoe 3ansaTue Ne33 «Pemenue 2 - 2 - 2
HPPALHOHAJIBHBIX YPABHEHHII»
Tema 9.5 I1okazaTesnbHbIC YPABHEHUS 2 - 2 2 -
IIpakTnueckoe 3ansTue Ne34 «Pemenue 2 - 2 - 2
NMOKA3ATEJIbHBIX YPABHEHHUI
Tema 9.6 [IpeobpazoBaHne BbIpaKEHHH, 2 - 2 2 -
coziep KalIuX JorapudMbl
Tewma 9.7 Jlorapudmrdeckue ypaBHEHUS 2 - 2 2 -
IIpakTnueckoe 3ansaTue Ne3S «Pemenue 2 - 2 - 2
Jorapu(pmMuuecKux ypaBHeHHI»
Tema 9.8 OcHOBHBIE TPUTOHOMETPUYECKUE 2 - 2 2 -
bopmysl. [IpeobpazoBaHie TPUTOHOMETPUIECKIX
BBIPAKEHHI1
IIpakTnueckoe 3ansaTue Ne36 «IllpeodpazoBanue 2 - 2 - 2
TPUTOHOMETPUYECKHX BbIPAKEHH I
Tema 9.9 Pemenne TpUroHOMETPUYECKUX 2 - 2 2 -
ypaBHEHHI. PelneHne TpUroHoMeTpU4eCKuX
HEPaBEHCTB
IIpakTnueckoe 3ansaTue Ne37 «Pemenue 2 - 2 - 2
TPUTOHOMETPHUYECKUX YPABHEHUIH»
IIpakTnueckoe 3ansaTue Ne38 «Pemenue 2 - 2 - 2
TPUIrOHOMETPHYECKHUX YPABHEHHI H 0TOOPp
KOpPHeH ¢ NOMOIIbI0 TPHTOHOMETPUYEeCKOH
OKPY’KHOCTH»
Tema 9.10 Pemenue cuctem TMHEMHBIX YPABHEHUI. 2 - 2 2 -
Matpuiia CUCTEMbI JIMHEHHBIX YPaBHEHUH
IIpakTnueckoe 3ansaTue Ne39 «llpumenenne 2 - 2 - 2

onpeacJuTe A AJs pellleHusA CHCTEMbI
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YueOHas Harpyska (gac.)

Coaep:xxanue o0yueHust O6bem
(HauMeHOBaHMe Pa3eJioB U TeM) OII (uac.) cp Bcero Teop. Tpaxr.
3aHSATHS | 3AHATHSA
JIMHEHHBIX YPABHEHHUI
Tema 9.11 Cuctema 1 COBOKYITHOCTb YpaBHEHUI U 2 - 2 2 -
HEPAaBEHCTB
[IpakTuueckoe 3anaTue Ne40 «Pemenue cucrem 2 - 2 - 2
YPABHEHHI H HEPABEHCTB»
IIpakTnueckoe 3ansTue Ne4l «Pemenue 2 - 2 - 2
TPHIOHOMETPHYECKUX HEPABEHCTB)
Tema 9.12 OcHOBHBIE METOABI pELICHUS 2 - 2 2 -
NIOKA3aTEJbHBIX U JIOrapu(pMHUIECKUX HEPABEHCTB.
IIpakTnueckoe 3ansTue Ne42 «Pemenue 2 - 2 - 2
NMOKA3aTEJbHBIX H JT0rapu(pMHUYeCcKHX
HEPABEHCTB»
Tema 9.13 OcHOBHBIE METOABI peLIECHUS 2 - 2 2 -
HUPPALMOHAJIBHBIX HEPABEHCTB
Tema 9.14 YpaBHeHus1, HEpaBEHCTBA U CUCTEMBI C 2 - 2 2 -
napameTpamu
Pa3znen 10 BexkTope!l 1 KOOPpAHHATHI B 8 - 8 6 2
NMPOCTPAHCTBE
Tema 10.1 Bexrop B npoctpaHcTse. JlefcTBHS HAl 2 - 2 2 -
BEKTOpaMH
Tema 10.2 IlonsiTne KOMIIIaHAPHBIE BEKTOPHIL. 2 - 2 2 -
IIpasuno napamnenenunena. Pasnoxxenune sexkropa
0 TPEM HEKOMIUIAHAPHBIM BEKTOPaM.
IIpakTuueckoe 3anaTue Ne43 «BoinmosiHeHue 2 - 2 - 2
AeiCTBUI HAl BEKTOPAMH)
Tema 10.3 IlpsamoyronbHas cucremMa KOOPAUHAT B 2 - 2 2 -
npoctpaHcTBe. CBsI3b MEXIy KOOPAUHATAMU
BEKTOpa U KoopAuHaTaMu Touek. KoopaunatHo-
BEKTOPHBIN METOJ IPU PELIEHUH F€OMETPUIECKHUX
3a1a4.
HNHauBHAYAJBbHBIN HPOEKT 36 24 - - -
Ipomerxcymounas ammecmayus 24 - - -
Bcero uacos B 2—Mm cemecTpe 182 26 132 72 60
Bcero 291 50 255 131 86
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s cneunansrocteii: 23.02.01 Opranusanus nepeBo3oK U yIpaBiIeHHe Ha TpaHCTIOpTE (110 BHIAM)

23.02.04 TexHu4eckas SKCIIyaTalus NOABEMHO-TPAHCIIOPTHBIX, CTPOUTENBHBIX, TOPOKHBIX MAaIIUH U

00opynoBaHus (110 OTPACIISIM)

23.02.06 TexHuueckasi SKCIIyaTalys MOJBUKHOIO COCTABA XKEJIE3HBIX JOPOr

YueOHas Harpyska (uac.)

Coaep:xanue o0yueHust O6bem CP Teop. Ipar.
(HAaMMEeHOBaHHeE Pa3aeJiOB H TeM) OII (uac.) Bcero
3AHATHS | 3aHSATUSA
1 cemecTp
Paszpea 1. Uncsia u BeIYHCIEHHS 26 2 24 14 10
Tema 1.1. JleficTBUTENBHBIC YHUCHTA. 2 - 2 2 -
Apudmerndeckre oneparum ¢ AeHCTBUTESIbHBIMU
YHCJIAMU.
Tema 1.2. IIponieHTHI. 2 - 2 2 -
Tema 1.3. KommuiekcHele uncna. Apupmerndeckue 2 - 2 2 -
orepanuy ¢ KOMIIEKCHBIMH YUCJIaMU
IIpakTnueckoe 3ansiTue Nel «BbinosHeHue 2 - 2 - 2
apudmMeTHIECKHX ONepauui ¢
AeHCTBUTENbHBIMH U KOMILIEKCHBIMH YHCJIAMH,
npeodpa3oBaHMsl YHCJIOBBIX BBIPAJKEHHUID)
IIpakTnueckoe 3ansTue Ne2 «Pemenue 2 - 2 - 2
NPHUKJAAHBIX 32124 HA POLEHTbI»
Tema 1.4. CteneHs C LeabIM, PallMOHAIBHBIM U 2 - 2 2 -
NeHCTBUTENbHBIM NoKa3aTensiMu. CBolcTBa
CTENeHH.
Tema 1.5. Apudmernueckuii KOpeHb HATY PATbHON 2 - 2 2 -
CTENEHU U €ro CBONUCTBA
IIpakTueckoe 3ansTue Ne3 «Ilpeodpa3oBanue 2 - 2 - 2
PALIMOHAJILHBIX, HPPALIHOHAJIbHBIX, CTeNeHHbIX
U N0KA3ATeJbHBIX BbIPAKEHUI»
Tewma 1.6. Jlorapudm uncna. Ceoiictsa sorapudma 2 - 2 2 -
[paxkTuueckoe 3anatue Ned «IIpeodpazoBanue 2 - 2 - 2
Jorapu(pMuIeCcKHX BbIpAKEeHHI»
Tema 1.7. CuHycC, KOCUHYC, TAHT€HC, KOTAHT€HC 2 - 2 2 -
YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHTe€HC YHMCJIOBOrO apryMEHTA.
IIpakTueckoe 3ansaTue NeS «Boruuciienue 2 - 2 - 2
APKCHHYCA, APKKOCHHYCA, APKTAHI€HCA».
Pazgen 2 ®yHkuuu v rpaguku. 20 2 18 14 4
Tema 2.1 @yHk1Us1. DeMeHTapHbIe 2 - 2 2 -
npeobpaszoBanus rpadhukoB GyHKUIUN
Tewma 2.2 JIunetinas, kBagpaTuiHas U 1poOHO- 2 - 2 2 -
JuHeHast QyHKIUU
Tema 2.3 CrenenHast QyHKIHS C HATYPaJIbHBIM U 2 - 2 2 -
LejbiM rmokasareneMm. E€ cBolicTBa u rpaduk.
Tema 2.4 CoiicTBa u rpaduK KOPHsI -0l CTENEHH. 2 - 2 2 -
Tema 2.5 IlokazaTenbHast 1 jorapudmmudaeckast 2 - 2 2 -
(YHKIIMH, MX CBOMCTBA M rPadHUKH.
IIpakTnueckoe 3ansaTue Ne6 «IloctpoeHue 2 - 2 - 2
rpagpukoB (PyHKIHI.
Tema 2.6 TpuroHoMmeTpHuuecKkasi OKpPy>KHOCTb, 4 2 2 2 -

25




YueOHas Harpyska (gac.)

Coaep:xxanue o0yueHust O6bem
(HauMeHOBaHMe Pa3eJioB U TeM) OII (uac.) cp Bcero Teop. Tpaxr.
3AHATHS | 3aHSATUSA
OTIpeNeIeHne TPUTOHOMETPUUYECKUX (DYHKIIHH
YHCJIOBOTO apryMeHTa.
Tema 2.7 Tpuronomerpudeckue QyHKINH, UX 2 - 2 2 -
CBOICTBA M rpadvKM.
IIpakTnueckoe 3ansTue Ne7 «Ilpeobpazosanus 2 - 2 - 2
rpagpukoB (PyHKIHI.
Pazaen 3. Ilpsimbie U IJIOCKOCTH B 20 2 18 14 4
MPOCTPAHCTBE.
Tema 3.1. B3auMHOe pacnoso:xeHue NpsiMbIX B 2 - 2 2 -
IIPOCTPAHCTBE.
Tema 3.2. ITapannenpHOCTb NPAMBIX U IUNIOCKOCTEN 2 - 2 2 -
B mpocTpaHcTBe. [lapannensbHOCTh MIOCKOCTEH.
Tema 3.3 IlepneHAuKy IIPHOCTL NPSIMOA U 2 - 2 2 -
MJIOCKOCTH
Tema 3.4 llepneHIUKY ISP M HAKJIOHHBIE 2 - 2 2 -
Tewma 3.5 IlepneHIUKYASPHOCTD IIOCKOCTEMN 2 - 2 2 -
[pakTuueckoe 3anaTue Ne§ «Pemenne 3axa4 Ha 2 - 2 - 2
onpejejeHHe B3AMMHOI0 PACHOJIOKEHHS ABYX
MJI0CKOCTEN»
Tema 3.6 Teopema o Tp€x NepneHAUKYIsApax. Y IJIbl 4 2 2 2 -
B [IPOCTPAHCTBE.
Tewma 3.7 IlapannenpHoe, LEHTPAJIBHOE, 2 - 2 2 -
OpPTOrOHAJIbHOE NMPOEKTUPOBAHUE
[pakTuueckoe 3anaTue Ne9 «Pemenne 3axa4 Ha 2 - 2 - 2
NpHUMeHeHHe TeopeMbl 0 Tpex
NepneHANuKYJIsIPax»
Paznen 4. MHOXKeCTBA H JIOTHKA 4 - 4 2 2
Tema 4.1 MHOeCTBO, Onepanuu Hajg 2 - 2 2 -
MHOxecTBaMu. Jlnarpammsbl Ditiepa—BenHa.
IIpakTnueckoe 3ansaTue Nel0 «BbinosiHeHue 2 - 2 - 2
onepauuid HAJ MHOKECTBAMHU)
Pasznen S. BepoSiTHOCTb M CTATHCTHKA 21 - 21 15 6
Tema 5.1 I'pad. CnyuaiiHble SKCIIEPUMEHTHI U 2 - 2 2 -
ciydaiiHble COOBITH. BepOosSTHOCTD Clly4aiftHOTO
coObITHS
Tema 5.2 @opmyia CIOKEHHs BEPOSATHOCTEM. 2 - 2 2 -
YMHOXk€eHHe BeposiTHOCTe. PopmyJia OIHON
BeposiTHOCTH. Popmyiia baiieca.
[paxkTuueckoe 3anaTue Nell «Pemenue 3aga4 ¢ 2 - 2 - 2
HCNOJIb30BAHHEM TeOpeM BepOsSITHOCTe»
Tewma 5.3 IlepecranoBku u pakropuan. Uucno 2 - 2 2 -
COYETAHMM.
Tema 5.4 @opmyna bunoma HeroToHa. 2 - 2 2 -
Tpeyronpnauk [lackans
IIpakTnueckoe 3ansTue Nel2 «Pemenue 2 - 2 - 2
KOMOHHATOPHBIX 32121
Tema 5.5 Cnyualiinas Benuunza. Onepanuu Haj 2 - 2 2 -

CIy4ailHbIMU BeMurHaMu. buHapHas ciyvaiiHas
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YueOHas Harpyska (gac.)

Coaep:xxanue o0yueHust O6bem
(HauMeHOBaHMe Pa3eJioB U TeM) OII (uac.) cp Bcero Teop. Tpaxr.
3aHATHS | 3AHATHSA

BEJINYMHA
Tema 5.6 MaTteMaTnueckoe O:kMIaHUE, JUCTIEPCUsT 2 - 2 2 -
Y CTaHJAPTHOE OTKJIOHEHHUE CAYYAHON BEJIUYHUHbI
IpaxkTuueckoe 3anaTue Nel3 «Haxoxaenue 2 - 2 - 2
YHCJI0BbIX XAPAKTEPUCTHK CJIYYaAHHOH
BeJIHYHHBI»
Tema 5.7 Hepasenctso Uebpnuéna. Teopema 2 - 2 2 -
Uebbrména. Teopema beprymu. 3akoH 6onbimmx
quCes
Tema 5.8 HenpepreiBHbIE CIy4YaliHble BEJIUYHHBIL. 1 - 1 1 -
JnddepeHrpoBaHHbBIN 3a4ET

Bcero uyacos B 1-m cemecTpe 91 6 85 59 26
Paszagen 6 MHororpanHuku 18 2 16 10 6
Tema 6.1. Bunbl Mmuororpannukos. IIpencrasnenne 3 1 2 2 -
O MPABWJIbHBIX MHOTOrpaHHUKax. CUMMETPHS B
MIPOCTPAHCTBE.
Tema 6.2 IIpusma. D1eMeHTbI IPU3MBI. 2 - 2 2 -
[Tapannenenunen U €ero CBOWCTBA
Tewma 6.3 ITnomans OOKOBOH MOBEPXHOCTH U 2 - 2 2 -
MIOJHON NOBEPXHOCTH MPSIMON MPU3MBIL.
[pakTuueckoe 3anaTue Nel4 «Pemenue 3agau 2 - 2 - 2
HA BbIYHCJIeHHE 00bEMa U 10 aau
MOBEPXHOCTEH NMPU3M»
Tema 6.4 Ilupamuaa u yceu€HHasi nupamMuaa. 2 - 2 2 -
Tema 6.5 ITnomans OOKOBOM MOBEPXHOCTU U 2 - 2 2 -
MOBEPXHOCTHU MPABUJIbHON MUPAMUIbL.
[pakTuueckoe 3anaTue NelS «Pemenue 3agau 2 - 2 - 2
HA BbIYHCJIEHHE 00bEMa U 10 aau
MOBEPXHOCTEN MUPAMHI»
[pakTuueckoe 3anaTue Nel6 «Pemenue 3agau 2 - 2 - 2
HA HAXOKJEHHE 3JIEMEHTOB NMPHU3M H HPAMHI
Pasznen 7 Tena Bpamenus 16 - 16 10 6
Tema 7.1 Humuanp. [Tnomaas OOKOBOM U OTHOM 2 - 2 2 -
noepxHocT. O0BEM muHApa. PazeépTka
uunuHApa. CeueHust MUIMHIpa
[pakTuueckoe 3anaTue Nel7 «Pemenue 3aga4 2 - 2 - 2
HA BbIUHCJIeHHE 00bEMa H VIO AT HUJIHHAPA»
Tewma 7.2 Konyc. [Tnomanes OOKOBOW 1 OJTHON 2 - 2 2 -
noBepxHocTH. O0BEM KOHYca. Pa3BépTka KOHycCa
Tema 7.3 Ceuenust koHyca. Y CeUEHHBIN KOHYC 2 - 2 2 -
Tema 7.4 Cdepa u map. [Tnomaar moBepXHOCTH 2 - 2 2 -
chepol. O0bémM mapa. Ceuenust mapa.
IpakTuueckoe 3anaTue Nel8 «Pemenue 3agau 2 - 2 - 2
HA BbIYHCJIeHHE 00bEMa M IUIOIAAH KOHYCA)
Tema 7.5 KomOuHamu Ten BpalieHus U 3 1 2 2 -
MHOTOT'PAHHHUKOB.
IpakTnueckoe 3auaTne Nel9 «Pemenne 3aga4 2 - 2 - 2
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Coaepxanue o0yueHust
(HaMMEeHOBaHHE Pa3aeJiOB H TeM)

Oobem
OII (uac.)

Cp

YueOHas Harpyska (gac.)

Bcero

Teop.
3AHATHS

IIpakr.
3aHATHS

HA HAXOKJACHHUE DJICMECHTOB HUJIHHAPA U KOHYCa»

Paszaen 8. Hauana MmaTeMaTHYeCKOro aHAJIN3A

38

36

18

18

Tema 8.1 ITocenoBaTenbHOCTH, CLIOCOOBI 3aIaHHS
MOCJIEIOBATEIbHOCTEH. ApudpMeTHiecKas u
reoMerpudeckas nporpeccun. HenpepoiBHbie
(YHKLIMU U WX CBOWMCTBA

2

2

Tewma 8.2 IIpousBOHBIC HIEMEHTAPHBIX (PYHKIIHIA

(9%

[\®)

[\®)

Tema 8.3 'eomerpuueckuii 1 GU3HUECKHI CMBICT
MIPOU3BOAHOM.

IIpakTnueckoe 3ansaTue Ne20 «Bprunciaenue
NMPON3BOAHBIX»

IIpakTnueckoe 3ansTue Ne21 «Pemenue 3aaa4
HA reOMeTPHYEeCKHI U (PU3HYECKHH CMBICJI
NPOU3BOTHOM»

Tema 8.4 IIpumeHeHne MPOU3BOAHON K
UCCIIEIOBAHMIO (DYHKIIMI HA MOHOTOHHOCTb U
S3KCTPEMYMBL.

Tema 8.5 Haxoxxnenue Hauboabiero u
HaMMEHbIIEro 3HaUeHHUsT (PYHKIIMHM Ha OTPE3Ke

IIpakTnueckoe 3ansaTue Ne22 «Mccienopanue
(GyHKIHY ¢ MOMONIBI0 NPOU3BOIHON»

IpakTuueckoe 3anaTue Ne23 «Haxoxaenue
HAHO0O0JIbIIEr0o H HAHMEHbIIEro 3HAYEeHHH
byskun»

IIpakTnueckoe 3ansTue Ne24 «Mcciaenosanue u
nocTpoeHye rpapukos GyHKUIHHU € TOMOIIBIO
MPOU3BOTHOIN

Tema 8.6 IIpumMeHeHHe NPOU3BOAHON At
HaxOXACHUs HAMJTyULIEro PEeeHHs] B MPUKJIaAHbIX
3a7a49ax.

IIpakTnueckoe 3ansaTue Ne25 «Illpumenenne
NMPOM3BOAHOH NPH PELIeHHHU MPHKJIAAHBIX
3agaw

Tewma 8.7 IlepBoobpasnas. Tabmumna
epBOOOPa3HbIX.

Tema 8.8 MHTErpas, ero reOMeTpUYECKUil CMBICIL.
BrruucneHue onpeneneHHoro HHTerpana mno
dbopmynie Hetorona—Jleiibauma.

IIpakTueckoe 3anssTue Ne26 «Borunciaenue
HeoNnpeaAeJ¢HHbIX HHTEIPAJIOB)

IIpakTnueckoe 3ansTue Ne27 «Bprunciaenue
onpeaeJéHHbIX HHTErpajaoB»

Tema 8.9 IIpuMeHeHre UHTETpaa 1Sl HAXOXKICHUS
omanei mwiockux Guryp u o0pEMOB
reoMeTpudeckux Ten. [lpumepsl pemenuii
nuddhepeHINATBHBIX YPaBHEHUH

IIpakTnueckoe 3ansaTue Ne28 «Illpumenenne
HHTErpaAJIoB NPH PELIeHHH NPHKJIAAHBIX 322>
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YueOHas Harpyska (gac.)

Coaep:xxanue o0yueHust O6bem
(HauMeHOBaHMe Pa3eJioB U TeM) OII (uac.) cp Bcero Teop. Tpaxr.
3AHATHS | 3aHSATUSA
Pazaen 9 YpaBHeHHSI M HEPABEHCTBA 58 2 56 28 28
Tema 9.1 ToxxnecTsa U TOXKIECTBEHHBIE 2 - 2 2 -
npeoOpa3oBaHMsl BIPAKECHUH.
IpaxkTuueckoe 3anaTue Ne29 «BoinosHeHue 2 - 2 - 2
TOK/AeCTBEHHBIX NMPeodpa3oBaHUil»
Tema 9.2 YpaBHeHue, KOPEHb YPABHEHUSL. 3 1 2 2 -
HepageHcTBo, pemenne HepaBeHCcTBa. OCHOBHbIE
METOABI PEIIEHUS LEJbIX U IPOOHO-PALIIOHABHBIX
YpPaBHEHUM U HEPABEHCTB.
[paxkTuueckoe 3anaTue Ne30 «Pemenue mesbix 2 - 2 - 2
U APOOHO-PALIHOHAJIBHbBIX YPABHEHMII»
[paxkTuueckoe 3anaTue Ne31 «Pemenue mesbix 2 - 2 - 2
U APO0HO-PALIHOHAIBHBIX HEPABEHCTB»
Tema 9.3 IIpeobpa3oBaHUsl YHCIOBBIX BEIPAKEHHHH, 2 - 2 2 -
COZIEep KALINX CTENIEHH U KOPHU
IIpakTnueckoe 3ansaTue Ne32 «IlpeodpaszoBanus 2 - 2 - 2
YHCJI0BbIX BbIPAKEHHUH, COAEP/KALHUX CTCNEHH H
KOPHI»
Tema 9.4 MppaumoHajdbHbIX YPaBHEHHI 2 - 2 2 -
IIpakTnueckoe 3ansaTue Ne33 «Pemenue 2 - 2 - 2
HPPALHOHAJIBHBIX YPABHEHHII»
Tema 9.5 I1okazaTesnbHbIC YPABHEHUS 2 - 2 2 -
IIpakTnueckoe 3ansaTue Ne34 «Pemenue 2 - 2 - 2
NMOKA3aTeJbHBIX YPABHEHHUID)
Tema 9.6 [IpeobpazoBaHne BbIpaKEHHH, 2 - 2 2 -
COZIePIKALINX JIorapruMbl
Tema 9.7 JlorapudMudeckrie ypaBHEHHUs 2 - 2 2 -
IIpakTnueckoe 3ansaTue Ne3S «Pemenue 2 - 2 - 2
Jorapu(pmMuuecKux ypaBHeHHI»
Tema 9.8 OcHOBHBIE TPUTOHOMETPUYECKUE 2 - 2 2 -
bopmysl. [IpeobpazoBaHie TPUTOHOMETPUIECKIX
BBIPAKEHHI1
IIpakTnueckoe 3ansaTue Ne36 «IllpeodpazoBanue 2 - 2 - 2
TPUTOHOMETPUYECKHX BbIPAKEHH I
Tema 9.9 Pemenne TpUroHOMETPUYECKUX 2 - 2 2 -
ypaBHEHHI. PelneHne TpUroHoMeTpU4eCKuX
HEPAaBEHCTB
IIpakTnueckoe 3ansaTue Ne37 «Pemenue 2 - 2 - 2
TPUTOHOMETPHUYECKUX YPABHEHUIH»
IIpakTnueckoe 3ansaTue Ne38 «Pemenue 2 - 2 - 2
TPUIrOHOMETPHYECKHUX YPABHEHHI H 0TOOPp
KOpPHEH ¢ NOMOIbI0 TPHTOHOMETPUYEeCKOH
OKPY’KHOCTH»
Tema 9.10 Pemenue cuctem TMHEMHBIX YPABHEHUI. 2 - 2 2 -
Marpuua CUCTEMBbI JIMHEHHBIX YPaBHEHUI
IIpakTnueckoe 3ansaTue Ne39 «llpumenenne 2 - 2 - 2

omnpeneJinuTeIsl AJI pelleHUus1 CUCTEeMbI
JIMHEHHBIX YPABHEHHUI
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YueOHas Harpyska (gac.)

Coaep:xxanue o0yueHust O6bem
(HauMeHOBaHMe Pa3eJioB U TeM) OII (uac.) cp Bcero Teop. Tpaxr.
3aHSATHS | 3AHATHSA
Tema 9.11 Cuctema 1 COBOKYITHOCTb YpaBHEHU U 2 - 2 2 -
HEPAaBEHCTB
[IpakTuueckoe 3anaTue Ned0 «Pemenue cucrem 2 - 2 - 2
YPABHEHHI H HEPABEHCTB)»
IIpakTnueckoe 3ansTue Ne4l «Pemenue 2 - 2 - 2
TPHTOHOMETPHYECKUX HEPABEHCTB)
Tema 9.12 OcHOBHBIE METOABI pELIECHUS 2 - 2 2 -
NIOKA3aTEJbHBIX U JIOrapu(pMHUIECKUX HEPABEHCTB.
IIpakTnueckoe 3ansTue Ne42 «Pemenue 2 - 2 - 2
NMOKA3aTEJbHBIX H J0rapuMHUYeCKHX
HEPABEHCTB»
Tema 9.13 OcHOBHBIE METOABI pELIECHUS 2 - 2 2 -
VUPPaLMOHAJIBHBIX HEPABEHCTB
Tema 9.14 YpaBHeHus1, HEpaBEHCTBA U CUCTEMBI C 3 1 2 2 -
napameTpamu
Pa3znen 10 BexkTope!l 1 KOOPpAHHATHI B 8 - 8 6 2
NMPOCTPAHCTBE
Tema 10.1 Bexrop B npoctpaHcTse. JleficTBHS HAl 2 - 2 2 -
BEKTOpaMH
Tema 10.2 IlonsiTne KOMIIIaHAPHBIE BEKTOPHIL. 2 - 2 2 -
IIpasuno napamnenenunena. Pasnoxxenune sexkropa
0 TPEM HEKOMIUIAHAPHBIM BEKTOPaM.
IpakTuueckoe 3anaTue Ne43 «BoinmosHeHue 2 - 2 - 2
AeiCTBUI HAl BEKTOPAMH)
Tema 10.3 IlpsamoyronbHas cucremMa KOOPAUHAT B 2 - 2 2 -
npoctpaHcTBe. CBsI3b MEXIy KOOpPAUHATAMU
BEKTOpa U KoopAuHaTaMu Todek. KoopaunatHo-
BEKTOPHBIN METOJ IPU PELIEHUH F€OMETPUIECKHUX
3a1a4.
Ipomerxcymounas ammecmayus 24 - - -
Bcero 1acos B 2—M cemecTpe 164 8 132 72 60
Bcero 255 14 217 131 86
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4.3 Tembl HHANBHAYAJIBbHBIX POEKTOB

B Teuenne 1 xypca xaxapiM OOy4YarOLIMMCS BBITIOJHIETCS MHAMBHIYAJIbHBIA MPOEKT MO OIHOHN
WIA HECKOJBKUM IUCIMIUIMHAM, B paMKax y4eOHOro BPEMEHH, CIIELHAIBHO OTBEICHHOTO y4eOHBIM
wiaHoM (PenepanbHelii TOCYIapCTBEHHBIM 00pa30BaTENbHBIN CTAHAAPT CPEeAHEro (IOJHOro) obImero
o0Opa3oBaHus, yTBEPKAEHHBIN nprkazoM MunoOpHayku Poccun ot 17 anpenst 2012 . Ne 413).

TeMbl HHAUBUAYAJIbHBIX IPOE€KTOB

1. MaremaTtnka U HCKYCCTBO.

2. MaremaTuka B HayKe U TEXHUKE

3. Maremartuka 1 Criopt

4. MaremaTtuka B HHQOPMALIMOHHBIX TEXHOJIOTHSX

5. MHOrorpaHHuKH B F€OMETPUH, IPUPOJIE, APXUTEKTYPE U UCKYCCTBE

6. Benukue ydeHnble MaTeMaTUKHU

7. Hcropust OTKPBITHS KOMIUIEKCHBIX YUCEN U UX IPUMEHEHUE

8. MatemaTHKU U UX OTKPBITH B rofbl Bennkoit OTeuecTBeHHON BOHHBI
9. IIpakTueckoe npuMeHeHUe NPOLEHTOB

10. Kpenurs! 1 npOLEHTHI B )KU3HU COBPEMEHHOTO Y€JIOBEKA

I1. TpuroHoMeTpHs U HCTOPUS YEJIOBEYECTBA.

12. Pa3Butne TpUroHOMETpUHN KaK HAyKU

13.  3HaxoMoe U Heu3BecTHOE uucio I1u

14. IIpaBunbHBIE U IOy TPABUIBHBIE MHOTOTDAHHUKH.

15. MaremaTtuka B HHQOPMALIMOHHBIX TEXHOJIOTHIX

16. Benukue MatemMaTUKu APEBHOCTH

17. Anrebpa JOTHKH U JIOTHYECKHEe OCHOBBI KOMITBIOTEPA

18. Kak yunnuce MmaTeMaTuke 1€TH B POLIJIBIE BpEMEHA

19. [IpumMeHeHe MaTEMaTHYECKOTO ammnapaTta il pemeHus 3aaa4 o Qu3nke
20. MaremaTtuueckue 3aja4u O Bpene KypeHust

5. YCJOBUS PEAJIM3ALIMA ITIPOTPAMMBI YYEBHON TUCLUTIIIVHBI

5.1 MaTepuajibHO-TeXHHYecKoOe o0ecneyeHHne

Peammzaumss y4eOHOH AMCLMIUIMHBI OCYIIECTBIsieTCss B ydeOHOM kaOuHere «Martemaruka.
IlpuknanHas MaTeMaTHKa.
B cocraB yueOHO-METOOMYECKOTO M MAaTEPHAIBHO-TEXHHYECKOrO0 OOECIEeUeHHs IPOrpamMMbl
yqe6H91?1 NUCLIUILINHBI « MaTeMaTHKa» BXOIT,
MOCA/I0YHbIE MECTA MO KOJIMYECTBY 00yHaIOLITHXCS,
pabouee MeCTO IpenoaaBaTeds;
MY JIbTUMEIUIHBINA TPOEKTOP;
UHTEPAKTUBHAS TOCKA,
KOMILIEKT y4eOHO-HArJSAHBIX TOCOOUH;
KOMILJIEKT y4eOHO-METOINYECKON TOKY MEHTALIUN.

5.2 UudopmanuonHoe odecniedeHne 00ydeHust

Jns peanusanuy mporpamMmbl B OMONMHOTEUHBIH (POHI BXOAAT yueOHUKH, YUeOHO-METOIMUECKUE
komruiekTrl (YMK), obecnieunBaromire ocBoeHHe yueOHOM AUCHUIUTUHBI « MaTeMaTuKay .
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6. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHHS YUYEBHOI

JUCLMILIMHBI

KOHTpOJ'Ib " OLCHKAa PE3YJIbTATOB OCBOCHUA AUCHUIUIMHBI OCYIICCTBIIAKOTCA MPCIOAABATCIIEM B
npouecce MnpoOBCACHUA TMPAKTHICCKUX 3aH$ITPII>'I, OLCHKU OTB€TOB HAa KOHTPOJIBHBIC BOIPOCHI, a4 TAKKE

BBITNTOJIHEHUA O6yLIaI-OH_II/IMI/IC$I WHAWUBUAYAJIbHBIX SaHaHHfI.

IIpoBepsiemble TpeOOBaHMUS K PEAMETHBIM Pe3yJIbTaTaM OCBOSHHSI OCHOBHOH
0o0pa3oBaTeNbHOM MPOrpaMMBbl CpeaHero odIero odpa3oBaHus

Mertoae! KOHTPOIIA U
OLICHKH PE€3yJIbTaTOB

oOy4eHust
Brnanenue MeTomamu MOKa3aTeNbCTB, alllTOPUTMAMK pelleHus 3anad; ymenue | OrieHka
(bOpMyTHPOBATh U OMEPUPOBATH MOHATUSIME. ONPENEIeHHE, aKCHOMA, TEOPEMA, | TEPEUHCIEHHBIX
CJIEICTBUE, CBOJCTBO, NPU3HAK, JIOKA3aTeNIbCTBO, PaBHOCHIIbHBIE | PE3YJIbTATOB O0YUYEHUSI
(bOpMYJTHUPOBKH, MPUMEHSITh UX;, yMeHHe (QOpMyIupoBaTh OOpaTHOE W |MpU BBINOJHEHUH
MPOTHBOIOJIOXKHOE yTBEPXKACHHE, MPUBOIUTH MPUMEPHI U KOHTPIPUMEPSI, | 3aJaHHIT Ha
UCTIOJIb30BATh METOJ MaTeMaTHYECKOW WHIYKIMU, MPOBOAUTDH NOKA3aTebHbIE | MPAKTHIECKUX

pacCyKaeHHss NPU pEIleHUH 3ajad, OLEHHUBATH JIOTHYECKYIO MPAaBHIbHOCTh
pacCy>KIeHHi; YMEHUE ONePHPOBATh MOHATUSIMH: MHOXECTBO, ITOJIMHOMKECTBO,
omepalvd  HAaX  MHOXECTBAMH, YMEHHE  HCIIOJNb30BaThb  TEOPETHKO-
MHOKECTBEHHBIH ammapar Uil ONUCAHHS PEaIbHBbIX MPOLIECCOB U SIBICHUH H
NpU PEUICHUH 3a7a4, B TOM YUCJIE W3 APYTUX yUeOHBIX MPEIMETOB, YMEHHE
ONepHpPOBaTh TMOHATHAMU: Trpad, CBsA3HBIA Tpad, AepeBo, IMKI, rpad Ha
IUTIOCKOCTH, YMEHHE 337aBaTh U ONHUCBHIBATH Tpadbl Pa3IUYHBIMU CIIOCOOAMH,
UCTIONB30BaTh rpadbl P pEIIEHNH 3a1a4

YMeHHe oneprupoBaTh MOHATHUSIMU. HATYPaIbHOE YUCIIO, LEJI0e YNUCIIO, CTETIEHb
C LeJbIM IOKas3aTejleM, KOPEeHb HATypaJbHOH CTENeHH, CTelneHb C
paLMOHABHBIM TIOKa3aTeNeM, CTENeHb C JEeHCTBUTEIBHBIM IIOKA3aTeNeM,
aorapuM 4HCIa, CHHYC, KOCHHYC M TAHM€HC IPOU3BOJBHOTO YUCI]A, OCTATOK
0 MOAYJIO, PALMOHAIBHOE YHCJIO, HPPALHOHAIBHOE HUHCIO, MHOXECTBA
HATypPaJbHBIX, LEJNbIX, PALMUOHAJBHBIX, IEHCTBUTENBHBIX YHCEN;, YMEHHUE
UCTIONB30BaTh MPHU3HAKH JETUMOCTH, HAUMEHBIOUH OOIMHA JenuTeNb W
HanMeHblIee ofmee KpaTHOe, airoputM EBkinpa npu peumeHnd 3anad;
3HAKOMCTBO C Pa3MYHBIMU IMO3ULMOHHBIMH CHCTEMaMH CUUCIICHUS, YMEHHE
BBIMOJIHATh BBIMUCIEHHE 3HAYEHWH M TNpeoOpa3oBaHUs BBIPAXKECHUH CO
CTeTeHSIMH W Jorapupmamu, mnpeoOpa3oBaHusi JpOOHO-pAIIIOHATBHBIX
BBIPA)KEHUI, yMEHHE OINEepUpOoBaTh IOHATUSMHU. IIOCIEIOBATEIBHOCTD,
apupmMeTHUecKasi TPOTPEeCcCUsi, TeOMETPUYeCKas MporpeccHs, OECKOHEUHO
yObIBaroIas reOMeTpUYeCKast nporpeccus, yMEHUe 3a7aBaTh

3aHATUSAX, TEKyLIeM H
pyOeKHOM KOHTpPOJIE -
YCTHBIN ompoc,
TECTHPOBAHUE,
CaMOCTOSITeNIbHAS
pabora.

Ouenka B  pamkax
MIPOMEKY TOUHON
aTTecTaluu:

i depeHTpPOBaHHBI
1 3a4€T, SK3aMEH.
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MOCJIEIOBATEIPHOCTH, B TOM YHCJIE€ C TIOMOINBI PEKYPPEHTHBIX (POPMYIT,
YMEHHE ONEepUPOBATb MNOHATUSMH. KOMIUIEKCHOE YHCIO, CONPSKCHHBIE
KOMILJIEKCHBIE YHCIIa, MOAYJIb M apTYMEHT KOMIUIEKCHOTO YHucia, popma 3amucu
KOMILIEKCHBIX qucen (reomerpuyeckas, TPUTOHOMETPUYECKAs 51
anreOpandeckasi); yMeTb MNPOM3BOAUTH apudmernueckne IEHCTBUS C
KOMIUIEKCHBIMU YHUCIaMU, IPUBOIUTD MPUMEPHI UCIOIb30BAHUS KOMITJIEKCHBIX
YHUCeJI, ONEpPUPOBaTh MOHATHSAMU. MaTpuua 2 X 2 m 3 x 3, omnpenenuresns
MaTpPULbL, FEOMETPUUECKUI CMBICI ONPEAESITUTENS

YMeHue onepupoBaTb IOHATUSMH.  pPaLMOHAJbHBIE, HpPPALUOHAIbHBIE,
NOKa3aTeNbHbIE, CTEMEHHbIe, JorapupMUUECKUe, TPUTOHOMETPHUYECKHUE
YPaBHEHHsI MU HEPABEHCTBA, UX CUCTEMBI, YMEHHE ONEpPUPOBATb MOHATUSIMU:
TOXKAECTBO, TOXAECTBEHHOE IpeoOpa3oBaHME, YypPAaBHEHUE, HEPABEHCTBO,
CHUCTEMa YPAaBHEHUI U HEPABEHCTB, PABHOCWJIBHOCTb YPABHEHUH, HEPABEHCTB U
CHUCTEM, YMEHHE pellaTb yPABHEHUs, HEPABEHCTBA U CUCTEMBI C IOMOILBIO
pPa3sIUYHBIX MPUEMOB, pellaTb YpPaBHEHUs, HEPAaBEHCTBA U CHUCTEMBI C
nnapamMeTpoM; NPHUMEHTb YPABHEHUs, HEPABEHCTBA, UX CUCTEMBI I PELICHUs
MaTeMaTUYECKUX 3a7a4 U 3a/1a4 U3 Pa3JIMYHbIX O0NacTed HAyKH W pPeajbHOM
JKA3HU

YMeHne  onepupoBaTh  MOHATHSAMHU.  (PyHKIUS, UYETHOCTb  (PYHKIHH,
NePUOIUYHOCTh  (PYHKLUUH, OrPaHHYCHHOCTb (PYHKIUH, MOHOTOHHOCTB
GyHKIUH, SKCTpeMyM (QYHKUOWH, HAuOONblee W HAUMEHbINEe 3HAYCHUS
(YHKIIMM Ha TPOMEXYTKE, HempepbiBHas (PYHKUMS, ACHUMITOTHI rpaduka
¢yHKIMH, TiepBas M BTOpas NPOM3BOAHAS (PYHKUUH, TEOMETPHUYECKHH WU
(u3nUIeCKHii CMBICT MMPOU3BOIHON, MepBOOOpa3Hasi, ONpPEAEIeHHbII HHTETPa,
YMEHHE HAaXOAWThb AaCHUMITOTHI rpaduka (yHKIUM, yMEHHE BbIUUCIATD
NPOM3BOJHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMIIO3WULUH (PyHKLUH,
HAXOIUTh ypaBHEHHE KacaTeNbHOH K rpaduky (QyHKUMHU, yMEHHE HaxXOIUTh
MPOM3BOIHBIEC 3JIEMEHTAPHBIX (YHKIHIA;, YMEHHE HCIIOJIb30BaTh MPOU3BOIHYIO
IUTA UCCIIeIOBaHUs (QYHKIMHA, HAXOAUTh HAaNOOJBIINE U HAUMEHbIINE 3HAUCHUS
byHKIMHA; CTPOUTH TpauKd MHOTOWIEHOB C HCIOJIb30BAHHUEM arapaTa
MAaTeMaTHYECKOTO aHaIN3a;, MPHUMEHSITh MPOU3BOAHYIO ISl HAXOXKIEHUS
HAWJIYYIIero pEeUIeHHs B TNPUKIAIHBIX, B TOM 4YHCIE COLHAJbHO-
SKOHOMHYECKHUX U (PU3MUECKHX 3a/1a4ax;, HAXOAHTh IUIOMAaN U 00beMbl Quryp
C TMOMOINBI  UWHTErpaja;, NPUBOIUTH  NPUMEPbl  MATEeMaTHYECKOTO
MOJIEIUPOBAHUS ¢ TOMOIIbIO 1 hepeHnaNbHBIX YPaBHEHUH

YMeHne onepupoBaTh MOHATUSAMHU. Tpaduk GyHKuMH, oOpaTHas (QyHKLUS,
KoMro3uiusi  (pyHKuui, JuHeWHas (yHKUMS, KBaApaTHyHas (QyHKIHS,
paunoHanmbHast QyHKIMS, CTeNeHHas (PyHKLINSA, TPUTOHOMETPUIECKUe (PyHKINH,
oOpaTHbIe TPUTOHOMETPHUECKHUE byHKIHH, NOKa3aTebHas u
aorapudpmmuyeckast GyHKUNN, YMEHHE CTPOUTh rpapuKu M3YUEHHBbIX (YHKIHH,
BBIMOJIHATE Npeo0pazoBaHust rpaduKkoB (YHKIMNA, UCIIONB30BaTh Ipadpuke 1JIst
U3yUEHHUs] TPOLIECCOB W 3aBUCHUMOCTEH, MpPHU pELIeHHH 3a7ad U3 APYTUX
y4eOHBIX MPEeIMEeTOB M 3aJa4 W3 PEeaNbHOW JKU3HH, BBIPAKaTh (OpMyIaMu
3aBHCHMOCTH MEXJy BEJIMYMHAMH, HCIIONB30BaTh CBOWCTBA W rpaduku
(GyHKUMH 151 pelieHuss YpPaBHEHWH, HEPABEHCTB U 3a7ad C IMapamMeTpamu,
n300pakaTh Ha KOOPAMHATHOW IJIOCKOCTH MHOXKECTBA PEIIEHUH ypaBHEHH,
HEPaBEHCTB U UX CUCTEM

YMeHHe permaTh TEKCTOBbIE 3a/1a4H Pa3HbIX THUIOB (B TOM YHCJIE€ HA MPOLIECHTHI,
IOJM M YacTH, Ha ABIDKEHHUE, pabOTy, CTOMMOCTb TOBAapOB M YCIYT, HAJIOTH,
3amaun U3 OOJNaCTH yIpaBJIEHUs JHYHBIMH WU CEeMEWHBIMH (prHaHCAMM);
COCTaBJISITh BBIPAXKCHUS], YPABHEHUs], HEPABEHCTBA U UX CHCTEMBI 1O YCJIOBHIO
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3a/1a4M, MCCIENOBATh MOJYYEHHOE PELICHHE M OLEHUBATH MPaBIONONOOHOCTD
pe3ysNbTaTOB, YMEHHE MOJEIUPOBaTb peajbHble CUTyallud Ha  sI3bIKe
MaTeMaTHKH, COCTAaBJIATh BbIPAKEHUS, YPaBHEHUs], HEPABEHCTBA U UX CUCTEMBbI
[0 YCJIOBHIO 3a/layy, UCCJIEAOBATh MOCTPOEHHBbIE MOJEIN C HCMOJIb30BAHUEM
anmapara anreOpbl, HHTEPIPETUPOBATH MTOJyYEHHBIH Pe3yIbTaT

YMeHHne OmnepupoBaTb MOHATHSIMHU. CpeaHee apupMETHUECKOe, MeIHaHa,
HanOosplllee M HAMMEHbIIEEe 3HAYCHUs, pa3Max, IHUCIEPCHs, CTaHAAPTHOE
OTKJIOHEHHE YHUCIIOBOrO Habopa, yMEHHe W3BJIEKaTb, HHTEPIPETUPOBATH
UHpOPMALIMIO, TPENCTaBICHHYI0 B Ta0nMuax, Ha AuarpamMmax, rpadukax,
OTPAKAIOIIYI CBOWCTBA pEAJbHBIX NPOLECCOB M SIBICHUN; MNPEICTABISTH
UH(POPMALIUIO C TIOMOLIBIO TAONUI M AMArpaMM; HCCIENOBATh CTATUCTHYECKUE
JaHHbIE, B TOM YHCJIE C IPUMEHEHHEM IpaMIeCKHX METOIOB M 3JIEKTPOHHBIX
CpencTs, rpadpuyuecKu HCCIeNOBaTh COBMECTHbIE HAONIOAEHUS C IOMOIIBIO
JUarpaMm pacCenBaHUs U JIUHEHMHON perpeccuu

YMeHHne OnepupoBaTh MOHATHUSAMH: CIYYaiHbI OMBIT M CIy4aiiHOEe cOObITHE,
BEPOSITHOCTh CJIy4YaHHOTO COOBITHS; YMEHHE BBIYHCISTH BEPOSTHOCTH C
UCITIOJNIB30BAHUEM TpPapUUECKUX METONIOB, MPHUMEHSTh (OPMYJIbI CIOXKECHUS H
YMHOXEHHUsI BEpPOSATHOCTEH, (OpMyJly TIOJNHOH BEpOSTHOCTH, (HopMyy
bepuymm, komOuHaTopHble (akTel U (HOPMYJIBL, OLEHHBATH BEPOSITHOCTU
peasbHBIX COOBITHIA; YMEHHE ONEpUPOBATh MOHATHSMH: ClydaiiHas BENWYHHA,
pacrpeneneHue BEPOSTHOCTEH, MaTeMaTHYeCKOe OKUIAHUE, IUCIepCHs U
CTaHIAPTHOE OTKJIOHEHHE CIy4aifHOH BEJMYMHBIL, (PYHKLMHU paclpeneieHus H
IUIOTHOCTH PAaBHOMEPHOTO, MOKA3aTebHOTO M HOPMAJBHOTO PACHpEeneIeHuis;
YMEHHE HCIIONIb30BaTh CBOMCTBA M3YYEHHBIX PACIpPENeNCHUN Uil pPEeLICHHUs
3a/1a4; 3HAKOMCTBO C TIOHSTHSIMU: 3aKOH OOJIBIINX YHCEJN, METOMBI BBIOOPOYHBIX
UCCIIEIOBAHMI;, YMEHHE NPUBOAUTH IMPHUMEPHI NMPOSBIEHHUS 3aKOHA OOJBIINX
Yrcesl B NPUPOAHBIX W OOIIECTBEHHBIX SIBICHHAX, YMEHHE OINEPUPOBATH
NOHATHSIMHM.  COUYETAHHME, IIePECTAHOBKA, YHCIO  COYETAHUH,  YHUCIO
nepecTaHoBOK; OMHOM HproTOHA, yMEHHE MPUMEHSITh KOMOMHATOPHBIE (DAKTHI U
pacCcy>KoeHHus sl pEeIIeHUs 3a/1ad;, OLEHHWBAaTb BEPOATHOCTH PEANbHBIX
COOBITHH, COCTaBISITb BEPOSITHOCTHYIO MOJAEIb H  HMHTEPIPETUPOBATH
MIOJIy YeHHBIH Pe3yJIbTaT

YMeHne onepupoBaTh MOHATUAMU. TOUYKA, MPsiMasi, INIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JIy4, BEJIMYNUHA YIJja, IJIOCKUHI yroJl, ABYIPaHHbIN yIroJl, TPEXTPAHHBIN
yroJ, CKPEUIMBAKOIINECS MNpsMble, NapaJIENbHOCTh U MNEPHEHOUKYISIPHOCTD
NPsIMBIX W TUIOCKOCTEH, YroJ MEXAy NPSIMBIMHM, YIOJd MEXAy MNpsSIMOH U
IUIOCKOCTBIO, YIOJl MEXKAY IUIOCKOCTSIMH, PACCTOSHUE OT TOYKH 10 IUIOCKOCTH,
pPacCTOsTHUE MEXAY MPsIMBIMH, PACCTOSIHUE MEXAY IJIOCKOCTSIMHU, YMEHHE
UCTIONB30BAaTh TMPH pEIleHHH 3a]ad  Uu3y4deHHble (aKTbl U TEOpEeMBI
IUIAHUMETPHUH, YMEHHE OLICHHUBATh Pa3Mepbl OOBEKTOB OKPYIKAIOIIEro MHUPA;
CTPOUTh MAaTEMAaTHYECKHE MOJENHM C MOMOILIBI0 NeOMETPUUYECKUX MOHATUH U
BEJINYUH, PELIaTh CBA3aHHbIE C HUMU MPAKTUYECKUE 3a1a4U

YMeHHne OmepupoBaTh NOHATHSIMU: IUlOmanb (Guryps,, oOveMm Qurypsi,
MHOTOTPaHHHK, IMPAaBHJIbHBI MHOTOTPAHHUK, CEUE€HHE MHOTOIPaHHUKA, KyO,
napajieNienunes, Npu3Ma, NUpaMuaa, (GUrypa U TOBEPXHOCTb BpAIUEHHUS,
LIUINHAP, KOHyC, map, cdepa, miomanb cdeprl, IUIOLMAAb MOBEPXHOCTH
NUPaMUIBL, TPHU3MBI, KOHyCa, LHJIUHAPA, OO0BbeM Kyba, NpsSMOYTOIbHOTO
napajieNienurnena, MTUpaMuabL, TPU3MBL, [IJIUHAPA, KOHYCa, IIapa, pa3BepTka
MOBEPXHOCTH, CE€YEHMs KOHyca U IIWJIMHIAPA, MapajuieibHble OCH WM
OCHOBAaHHIO, CEUEHHe MIapa, IUIOCKOCTb, Kacaromascs cQepel, LUINHAPA,
KOHyCa, yMEHHE CTPOUTb CEUEHHEe  MHOTOrpaHHHMKA,  H300paXkarhb
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MHOTOTPAaHHHUKH, (PUTYPBI U MOBEPXHOCTH BPALIEHUS, UX CEUCHHS, B TOM YHCIIE
C TOMOLIBK JJIEKTPOHHBIX CPEACTB, YMEHHE MPUMEHATb CBOWCTBA
reOMETPUUYECKUX (PUTYp, CAMOCTOSATENBHO (OPMYJIHPOBATH ONPEACITICHHS
u3ydaeMmblXx (QUTYp, BBIABUraTb THIOTE3bl O CBOHCTBAX M TMPU3HAKAX
reoMerpuueckux (Guryp, OOOCHOBBIBATH WJIM ONPOBEPraTh WX, YMEHHUE
NPOBOIUTH KJIACCHPUKAIMIO (PUTyp TO Pa3IUYHBIM TPU3HAKAM, BBITOJIHSTH
HEOOXOIMMbIE TONOJTHHUTENbHBIE TOCTPOSHHS

VYMeHue onepupoBaTh MOHITUSMHE: ABHKEHHE B MPOCTPAHCTBE, Mapasuie/IbHbII
MEepeHoC, CUMMETPUST Ha IUIOCKOCTH M B MPOCTPAHCTBE, IMOBOPOT,
npeoOpa3oBanue nopodus, MogoOHbIe (PUTYPBL, YMEHHE PAaCIIO3HABATb PABHbIC
U nopoOHble (UIYypbL, B TOM YHCIE B MPHPOAE, UCKYCCTBE, aAPXUTEKTYpE;
UCIOJIb30BATh TEOMETPUYECKHE OTHOLICHHS MPU PELIeHHH 3a7ad4;, HaXOIUTh
reOMETPUUYECKHE BEJMYMHBI (AJMHA, YroJ, IJIomanb, oObeM) MpPH perueHUH
3ama4 M3 JPYrUX Y4eOHbIX MPEIMETOB U M3 PeajbHOH »KU3HH, YMEHHE
BBIYHC/SITh [EOMETPUYECKUE BEIWYHMHBI (IJIMHA, YTOJ, IUIOLIaab, O0beMm,
IUTOLIAb TIOBEPXHOCTH), MCIIONIB3Ysl HU3Y4YeHHbIE (POPMYJIBI U METOIbI, B TOM
YHCIe. IUIOWA[b MOBEPXHOCTH MUPAMHIbL, MPHU3MbI, KOHyCa, LIMJIHHAPA,
iomanb chepur; 00beM KyOa, IPSMOYTOJILHOTO NapajuieNenunea, TUPaMUIBL,
NpU3MbI, LUJIHHAPA, KOHYCa, MIapa; YMEHHE HAaXOIWTh OTHOLIEHHE O0BEMOB
no00HBIX QUTyp

YMeHue omnepupoBaTh IMOHATUSAMU: MPSMOYTOJIbHAs CHUCTEMa KOOpJUHAT,
BEKTOP, KOOpAMHATBI TOUYKHM, KOOPAMHATBI BEKTOpa, CyMMa BEKTOpOB,
NPOM3BEICHNE BEKTOPa Ha YHCIIO, PA3JIOKEHHE BEKTOpa 1Mo 0a3ucy, CKaJspHOe
IpOU3BE/IeHNE, BEKTOPHOE MPOU3BEIEHHE, YIroj MEXKAy BEKTOpaMH, yMEeHHue
UCIIOJIb30BaTh  BEKTOPHBIH W KOOPAMHATHBIA  METOA  Ajd  pelleHus
reOMETPUUYECKUX 3a7a4 U 3a/1a4 APYTUX YUeOHbIX PEAMETOB

YMeHue BbrIOMpPATh TOAXOASINUNA METOA MJI pPeUIeHHs 3a1add;, MOHNMaHUE
3HAYUMOCTH MAaTeMATHUKH B M3YYEHUHU TMPUPOIHBIX U OOIECTBEHHBIX MPOLIECCOB
U SABJICHUN, YMEHHE pacCloO3HaBaTb IMPOSBJICHUE 3aKOHOB MAaTEMAaTHUKU B
HUCKYCCTBE, YMEHHE IPUBOAUTH NPUMEPbl MAaTEMATUYECKUX OTKPBITHI
POCCUNCKON U MUPOBOW MaTEMAaTUUECKON HAyKHU
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/lonoJiTHeHUs1 U U3MeHeHus K padoyeii nporpamme Ha 2026-2027 yueOHblii roj

JlononaHeHus U U3MEHEHUs K padoueil mporpamme Ha 2026-2027 yueOHBIA TOJ MO

00111c00pa30BaTEILHON YUeOHOH AUCIUIIMHE «MaTeMaThKay.

B pabGouyto nmporpaMmy BHECEHBI CIEAYIOIINE U3MEHEHUS
1. BuHeceHbl N3BMEHEHHS B CIIMCOK TEM MHIUBHUIY ATbHBIX TPOEKTOB,

2. BHeceHbl U3MEHEHUS B CIIMCOK JIUTEPATYPHI.

JlonoaHEeHUsT U U3MEHEHUS K paboueil mporpamme oOCyXAeHbl Ha 3aceganun [[K

MATCMATHYCCKHUX U O6H.[I/IX CCTCCTBCHHOHAYYHBIX THUCHMIIINH.

[TpoTokos Ne OT«__ » 2026 .

[Ipencenarens 1K /Tokapesa E.C./
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