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PELUEH3UNA
Ha pabouyto nporpammy no auncunmnamHe "MATEMATUKA™
ANA cneunanbHOCTH
23.02.06 TexHu4yeckana akcnnyataunsa NOoABUXHOIO coCTaBa »esie3HblX opor

Pabouyast nporpamMmma o6uieo6pa3oBaTe/ibHOM YYEOHOW ANCUUNIUHBI «MaTemaTnkKa»
COCTaB/leHa Ha OCHOBe TpebOBaHWN K pe3y/nbTaTaM OCBOEHUS YYeOHOW AUCUUNAUHBI,
npeactasnieHHbIX B @TOC COO, a TakKe Ha OCHOBE XapaKTepUCTUKKU MNNaHUPYyeMbIX
pe3ynbTatoB  AYXOBHO-HPAaBCTBEHHOro  pPasBUTWUA, BOCMUTaHMA U couManmnsauum
obyyaroLmxcs.

Mporpamma MNo MaTteMaTMKe OTpaXkaeT OCHOBHble Tpe6oBaHua PdrOC COO K
JIMYHOCTHbIM, MeTanpeiMeTHbIM " npeaMeTHbIM pesynbTaram OCBOEHMSA
o6pa3oBaTe/ibHbIX MPOrpamm.

B nporpamme oOTpaxeHbl: LeAM W 334ayn  OCBOEHUA AUCUMMUHBI, MecTo
ancumnavHel B cTpyktype CIMO, obnactb npuMeHeHUs paboyeil nporpammbl, pe3ynbTaThbl
OCBOEHUSA AUCUMMINHBI U KONIMYECTBO YacOB Ha OCBOEHME MporpaMmbl AUCUMUMINHGI.

Pabouas nporpamma npegnosiaraeT pacnpegeneHve TeM W U3yyeHue martepuana no
pasgenam.

Bce pasgenbl pabodyeit nporpamMmbl HamnpasieHbl Ha (OPMUPOBAHME 3HAHWI U
YMEHWIA, B MNOMHOW Mepe OTBeYalT TpebOBaHMAM K pesy/nbTaTaM OCBOEHUA Y4eOHOW
avcumnnuHel B cootsetcteumn ¢ ®roC COO.

Konn4yectBo TeOpeTUYECKUX 3aHATUA U NpaKTUYecKUX paboT COOTBETCTBYET
TpeboBaHMAM YyU4ebHOro nnaHa.

KOHTponb ¥ OueHKa  pe3ynbTaTOB  OCBOEHMA  y4ebHOW  AUCUUNAMHBI
OCYLLECTB/IAKTCA B (DOPME KOHTPO/IbHON paboTbl 1 3K3aMeHa.

CopepxaHue n3naraemoro matepuana COOTBETCTBYET COBPEMEHHbIM
npeacTaBfieHNsIM B 06n1acTM  MaTeMaTUKW, WCNOMb3yeTCs Hay4Hblil nogxof. [aHHas
nporpamma MnoAroToB/IEHA Ha XOPOLWEM METOAUYECKOM YpPOBHe, C Y4ETOM TpeboBaHWi
®rocC Cro un moxet 6bITb UCMONb30BaHa B y4e6HOM npoLecce.

PeleH3eHT:

K.M.H., SOLEHT Kadeapb! b

(hM3MKN 1 METOAMKN 06YyY

LIMGPOBbIX TEXHOMOTMA U

EFY vm. N.A. ByHnHa H. B. YepHoycoBa



PEUEH3UNA
Ha pabouyt nporpammy no gucumnamHe "MATEMATUNKA™
ANA crneynanbHOCTH
23.02.06 TexHu4eckasa akcnnyartaumsa nNoABUXXHOI0O cocTaBa Xesie3HblX gopor

MporpamMma no Yy4yeb6HOW AaucumnanHe «MaTemaTuMKa» COCTaB/leHa Ha OCHOBE
TpeboBaHWI K pe3ysibTaTaM OCBOEHUS yY4eb6HOW AMCUUNAMHLI, npeacTaBneHHbIXx B PIOC
COO, a TakKXKe Ha OCHOBe XapakKTepuCTUKW MNAaHUPyeMbliX pe3ynbTaToB [AYXOBHO-
HPaBCTBEHHOr 0O pas3BMTUA, BOCMUTAHUA U colmanmnsaumm obyyaroumnxcs.

MporpammMa MO MaTemMaTUKe OTpaXxaeT OCHOBHble TpeboBaHus ProC COO k
NIMYHOCTHbIM, MeTanpesMeTHbIM 7 npeaMeTHbIM pe3ysibTatam OCBOEHMNS
obpasoBaTe/ibHbIX MporpamMm. B mporpamMmme no matemMaTuKe yUTeHbl UAeN N MONOXKEHUA
«KoHuenuuu pasBuTus matemMaTnyeckoro obpasoBaHus B Poccuiickoin degepauynm».

Mporpamma CofepXuT BCce HEOOXO4MMbIe pa3fjensl.

B noscHWTeNbHOW 3anncke OTMevaeTca ob6ueobpa3oBaTe/ibHbIA  XapakTep
amcumnanHel «MaTemaTuka», BKIOYallwein B cebs 6a3oBble 3HAHMA MO LUKOJIbHOMY
Kypcy.

[aHHada paboyas nporpamma BMoJsiHe JOCTaTO4YHA MO 06bemy, BKIOYaeT B cebs BCe
OCHOBHble AuAaKTU4eckue eAWHMUbLI AucuunavHel. CofepXXaHue Tem  U3M0XEHO
Nnogpo6bHO, NTaKOHWYHO W SCHO. YPOBEHb OCBOEHMA AMAAKTUYECKUX efnHUL, Yy4ebHOM
ANCLUUNNHBI, TEMaTUYeCKUA MnaH, CoAep)XaHue y4yebHOro marepuana COOTBETCTBYHOT
drocC Coo.

YcnoBusa peanunsaymmn y4ebHon gucumnanHbl oteevaroT TpeboaHusam droc.

NHpopmauynoHHoe obecrnevyeHne o060y4YeHUSA COLEPXMUT TMepevyeHb OCHOBHbLIX U
AOMNONHUTENbHBIX NCTOYHUKOB, VIHTEPHET-pecypcCbl Mo YyY4eO6HON AUCUUNINHE.

dopMbl 1 METOAbI KOHTPO/A U OLEHKN OCBaMBaeMbIX 3HAHWI, YMEHUIA U HaBbIKOB
obyyvaroLmxca oCTaTOUHbI 4151 KAYeCTBEHHOW OLEHKWN Pe3yibTaToB 00yUeHMs.

Pabouad nporpamma AucumnanHbl «MaTemaTvKa» MOXeT ObiTb WMCMNONb30BaHa B
obpasoBaTenbHOM MpoLiecce.

PeLeH3eHT:
Cneunanuct no YMP ETXT - dwununa H.H. lNaHoBa
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1. HOACHUTEJIBHAA 3AIINCKA

1.1 MecTo AUCHHIINHBI B CTPYKTYpe OCHOBHOI 00pa30oBaTe/IbHOI NPOrpaMmbl

ObwmeobpazoBarenpHast y4ueOHas AUCHUIUIMHA «MaTeMaTukay SIBISIETCsS O0s13aTeNbHONW YacThiO
001meobpa3oBaTeIbHOrO LIMKJIA OCHOBHOH 0OpasoBaTenbHOM mporpammsl CITO.

[Iporpamma mo ydeOHOU nucuuruiHe «MaTeMaTHKa» COCTAaBJIeHA Ha OCHOBe TpeOOBaHUN K
pesyJibTaTaM OCBOEHHUsI yueOHOW mucuuruimHbl, npencrapieHHbx B @I'OC COO, a Takke Ha OCHOBE
XapaKTEPUCTUKN TUIAHUPYEMBIX PE3yJIbTATOB JyXOBHO-HPABCTBEHHOTO PpA3BHUTHUS, BOCHHUTAHUS W
commanu3anuu obyuaromuxcsa. B coorsercteum ¢ ®I'OC COO maremaTuka siBjsieTcst 0Os3aTeNbHOM
OUCIMIUTMHON Ha TaHHOM YpOBHE 00pa30BaHM.

IIporpamma mo marematuke oTrpaskaeT ocHOBHble TpebOoaHusi ®I'OC COO Kk JUYHOCTHBIM,
METaINpPEeIMETHBIM U IPEAMETHBIM Pe3yJIbTaTaM OCBOEHHs 00Pa30BaTEbHBIX POTPAMM.

B nmporpamme mno wMartematuke yuTeHBl wHAeM U nojoxeHus «KoHuenumu —pasBuTus
MaTeMaTHYeCKOro oOpa3oBanusi B Poccuiickoii @eneparuim». B COOTBETCTBUU C Ha3BaHWEM KOHIIEMIIUU
MaTeMaTHYecKoe OOpa3oBaHHE MOJDKHO, B YACTHOCTH, pellaTh 3amady oOecrnedeHus: HeoOXOAMMOTo
CTpaHe 4YMcia OOyHaroIIMXCs, MaTeMaTH4decKasl MOArOTOBKAa KOTOPBIX IOCTATOYHA MJISI MPOAOJIKEHHS
00pa3oBaHUs MO PA3JIMYHBIM HAMPABJICHUSM, BKIIIOYAs MPENOJAaBaHHE MATEMATHKH, MAaTEMaTHUECKHE
uccienoanusi, padboTy B cdepe MHPOPMALMOHHBIX TEXHOJOTHH U APYTUX, a Takke oOecredeHus st
KQXIOro 00y4aromerocss BO3MOKHOCTH JOCTHIKEHHS] MaTEMAaTUYeCKOH TMOATOTOBKU B COOTBETCTBUH C
HEOOXOIUMBIM €My ypoBHeM. IMEHHO Ha pelleHHe 3THX 3a]ad HaleJeHa MporpaMma Mo MaTeMaTHKe
YTy ONEHHOTO YPOBHSL.

B snoxy uugpoBoii Tparchopmariu Bcex chep 4eIoBeuecKOon NesITeNbHOCTH HEBO3MOKHO CTaTh
00pa3oBaHHBIM COBPEMEHHBIM HYEJIOBEKOM 03 XOpOoIedl MaTeMaTH4eCKOH MOATOTOBKU. JTO
OOYyCIIOBJIEHO T€M, YTO B HAIIM JHU PACTET YHCIO CIELHATbHOCTEH, CBSI3AHHBIX C HEMOCPEICTBEHHBIM
NPUMEHEHHEM MAaTEMAaTHKH: U B cpepe SKOHOMUKH, U B OM3HECE, U B TEXHOJIOTHIECKUX O0JIACTsX, U TaXkKe
B ryMaHHUTapHbIX cepax. Takum oOpazom, Kpyr 0OyHarOIIUXCs, AJIT KOTOPhIX MaT€MAaTHKa CTAHOBUTCS
3HAYUMBIM TpeaMeToM, (QyHAaMeHTOM o0pa30BaHUs, CYLIECTBEHHO paciuupsiercs. B Hero Bxomsar He
TONBKO OOydaroImuecs, IJIAHUPYIOIIUE 3aHUMAThCsl TBOPYECKOH U HCCIENOBATENbCKONW paboTOl B
oOnactu MareMaTuku, WHPOPMATUKH, (PU3MKH, SKOHOMUKH M B APYTUX OONACTSIX, HO U T€, KOMY
MaTeMaTHKa Hy’ KHa JUJIsl HCIIOJIb30BAHMSA B MPO(ECCUIX, HE CBSI3aHHBIX HETTOCPEICTBEHHO C HEH.

[IpuknagHas 3HAYMMOCTH MaTeMaTUKU OOYCIOBJIEHAa TeM, 4YTO €€ MPEeIMETOM  SIBJISIOTCS
byHIaMeHTal bHbIE CTPYKTYpPbl HAILIEr0 MHpPA. TNPOCTPAHCTBEHHbIE (OPMBI U  KOJIUYECTBEHHBIE
OTHOILIEHUs], (YHKIMOHAJIbHBIE 3aBHCUMOCTH M KAaTErOPUH HEONPENENEHHOCTH, OT MPOCTEHIINX,
yCBAaMBAEMbIX B HEMOCPEACTBEHHOM OIIBITE, O AOCTATOYHO CJIOXHBIX, HEOOXOOUMBIX Ul Pa3BHTHUS
HAYYHBIX U TEXHOJOTHYECKUX UIel. be3 KOHKPeTHBIX MaTeMaTHYeCKUX 3HAHUN 3aTPyJHEHO MOHNMaHHUe
NPUHIUIIOB yCTPOWCTBA W HCIOJb30BAHUS COBPEMEHHOW TEXHHMKH, BOCIPHUSTHE WM HHTEPIIPETALS
pa3sHOOOpa3HOH COLMANBHOW, SKOHOMHUYECKOH, TIONUTHYECKOW uHpopManny, ManodpeKTuBHA
NOBCEIHEBHASI TPAKTUYECKas NEsTeNbHOCTh. Bo MHOrmx cdepax mpopecCHOHATBHON esTebHOCTH
TpeOYIOTCS YMEHUs BBINONHATh PACUEThI, COCTABIATH AJTOPUTMBI, NMPUMEHATh (HOPMYJIbI, MPOBOAHTH
reOMETPHUYECKUE U3MEPEHHS U TIOCTPOSHHMSI, YNTaTh, 00pabaThiBaTh, HHTEPIPETUPOBATH U MPEACTABISATD
uHpOpMaLUIO B BUAE TaONHL, AUarpamMM U rpadukoB, MOHUMATh BEPOSTHOCTHBIN XapakTep CIIydalHBbIX
COOBITHIA.

OnHOBpEeMEHHO C pacIIupeHueM cdep MPUMEHEHUsST MAaTeMaTUKH B COBPEMEHHOM OOILIECTBE BCE
0ojiee BaXXHBIM CTAHOBHUTCSI MATEMATHUYECKUI CTHIJIb MBILUICHUS, TPOSBISIFOIIUNACS B OIpPEETEHHBIX
YMCTBEHHBIX HaBbIKaX. B mpomecce m3ydeHHss MaTEMAaTUKH B apCEHAT MPUEMOB U METOIOB MBILICHUS
YeJIOBEKa €CTECTBEHHBIM O0pa30M BKJIFOYAIOTCS WHAYKIUS U JEAyKUUs, 00O0IIeHHe M KOHKPETH3ALHA,
aHaMM3 W CHHTE3, KJaccHpUKalus M CHUCTeMaTu3alus, aOcrtparupoBaHue U aHanorus. OObeKTbHI
MaTeMaTHYECKUX YMO3AKIIOUEHHH, MPaBUja UX KOHCTPYHUPOBAHHS PACKPHIBAIOT MEXAHU3M JIOTHIECKHX
MOCTPOEHHH, CIIOCOOCTBYIOT BBIPaOOTKE yMeEHHUs (popMynupoBaTh, OOOCHOBBIBATH M IOKa3bIBAThH
CYKICHHUS, TeM caMbIM (DOPMHUPYIOT JIOTHUECKHH CTHJIb MBIIUJICHHUSA. Benymias ponb NpUHAAIEKUT
MareMaTHke B (POPMHUPOBAHUHM AJITOPUTMUYECKOH KOMITOHEHTBI MBIIIJICHUS W BOCIIMTAHUH YMEHHUH
IefCTBOBATh MO 33JaHHBIM aJrOPUTMaM, COBEPIIEHCTBOBATH M3BECTHBIE M KOHCTPYHPOBaTh HOBbIC. B
nporecce peLIeHHs 3a1a4 — OCHOBBI JJISl OPTraHU3aluu YUeOHOH eATENbHOCTH Ha YPOKAaxX MaTeMaTHKU —

5



Pa3BUBAIOTCS TBOPUYECKAsi U MPUKJIAJHA CTOPOHBI MBILIJICHUS.

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

HeoOxoauMbIM KOMIIOHEHTOM OOIIEel KyJbTypbl B COBPEMEHHOM TOJKOBAHHMHM SIBJSIETCS OOIIee
3HAKOMCTBO C METOAAMH NO3HAHUSA JEHCTBUTEIBbHOCTH, NPEACTABIEHHE O MpeaMeTe U METOne
MaTeMaTHKH, €ro OTJIMYMUAX OT METONOB €CTECTBEHHbIX M TYMAHHUTAPHBIX HAyK, 00 OCOOEHHOCTSX
NPUMEHEHHsT MAaTeMaTHKH JUId pPELICHUs HAayYHbIX M NPUKIAAHBIX 3amad. TakuMm  oOpasom,
MareMaTHueckoe 00pa3oBaHHe BHOCHT CBOM BKJIaJ B (POPMHUPOBAHHE OOIIEH KYJbTYPBhI UEIOBEKA.

UzydyeHne MareMaTHKH CIOCOOCTBYET 3CTETHYECKOMY BOCIUTAHHIO YEJIOBEKA, MOHMMAHHIO
KPacoThl M U3ALIECTBA MATEMATHYECKHX PACCYKICHUH, BOCTIPUSITHIO T€OMETPHUECKUX (POPM, YCBOSHHIO
U7eu CUMMETPHUU.

1.2 Heau u3y4yeHHs: AUCHHUILIHHBI

[MpuopuTeTHRIMU LENTAME OOYUYSHHSI MATEMATHKE Ha yTIyOJIEHHOM YPOBHE MPOAOIIKAIOT OCTABATHCA:

- (dbopMUPOBaHUE MEHTPAIbHBIX MAaTEMATUYECKUX MOHATHH (YUCIO, BEIMYMHA, TeOMETPUYECKast
durypa, TmiepeMeHHas, BEPOSTHOCTb, (YHKIMUS, MPOU3BOMAHAS, WHTErpan), O0O0eCeYHBAIOIIINX
MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATHUECKOTO O0pa30BaHMs 00y YO X CS,

- nonBefeHHe OOydYaroIUXCsl HA JOCTYIMHOM [JIi HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3H
MATEMAaTHKH M OKPYKAIOIIEro MHUpa, MNOHMMAHUIO MAaTeMAaTUKH KaK 4YacTH OOmed KyJIbTypbl
YeJIOBEUECTBA,

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

- dopmupoBanre (yHKIUOHATBHON MAaTEeMaTHYeCKOH TIpPaMOTHOCTH.: YMEHHsI pPaclO3HaBaTh
MAaTEMAaTHYECKUE AaCMEKThl B PEANbHBIX JKU3HEHHBIX CHTYAlMsIX W TPH H3YYEHUH IPYTUX y4eOHBbIX
MPEIMETOB, MPOSIBIICHUS] 3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, (POPMYTMPOBATh MX HA SI3bIKE MATEMATHUKH
U CO3/1aBaTh MAaTEMATHUYECKHE MOJENH, MPUMEHITh OCBOCHHBIH MaTeMaTUYECKHUI ammapar JJisl pelieHHs
MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4, MHTEPIPETUPOBATH U OLIEHUBATH MOJTYYCHHBIE PE3YJIbTATHI,

2. COAEPKAHUE YYEBHOH JUCIHUILINHBI «<MATEMATHKA»

Aunre0pa 1 Ha4YaJIa MATEeMATHYECKOI0 AHAJIN3A.
Yucaa v BbIYUCTICHUS.

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

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

JeiicTBuTenbHbIC Yncaa. PalinoHanpHble 1 HPpaLMOHAJIBHBIE YHCaa. ApUpMETHUECKHE ONepaluu
C AEHCTBUTENBHBIMH YHCJIaMH. MOIyJb NEHCTBUTENBHOTO 4MCia M ero cBoiictsa. IlpuOmmkéHHbIE
BBIUNCJICHMS], ITpaBUjia OKPYIJIEHUs, IPUKKUJIKA U OLIEHKA Pe3yJIbTaTa BbIUHUCIEHUN.

KowmmekcHbie uncna. Anredpanueckas U TPUTOHOMETpHUYECKast (POPMbI 3aMCH KOMITJIEKCHOTO
yrcna. ApupMeTHuecKue Onepanuy ¢ KOMIUIEKCHBIMU duciami. M300paskeHre KOMIUIEKCHBIX YHCEeN Ha
KOOpAMHATHOW miockocth. ®opmyna Myaspa. KopHu n-off CcTeneHn U3 KOMILIEKCHOIO YHCIHA.
IIpuMmeHeHne KOMIUIEKCHBIX YHCEN IS peIeHus] PU3HMUECKUX U T€OMETPUIECKHX 3a/1aY.

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

CreneHp C palMOHaJbHBIM IIOKa3aTeleM U €€ CBOICTBA, CTEeNeHb C JAEeMCTBUTEIbHBIM
nokasarenem. Jlorapudm uncia. Cpoiictea norapudma. JlecsTuuHble 1 HATY pajbHbIE JOrapU(pMBL



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

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

lIpakmuueckas paboma « Pewienue npukiaoHix 3a0a4 HA NPOYEHNbLY

llpakmuueckas paboma «llpeobpazosanue payuoHAnvHbIX, UPPAYUOHANLHBIX, CMIENEHHBIX U
HOKA3aMeNbHbIX BbIPANCEHUT »

lIpakmuueckasn paboma «IIpeodpazosanue 102apupmMuueckux 6u1paiceHui»

lIpakmuueckas paboma « Beruucnenue aprcunyca, apkKoCUnyca, apkman2encay.

YpaBHEeHUS U HEPABEHCTBA.

ToxnecTBa U TOXKIECTBEHHbIE Pe0Opa3oBaHus. YpaBHEHHE, KOPEHb ypaBHEHHs. PaBHOCHIIbHBIC
ypaBHEHUs U ypaBHEHUs-cieACTBUsA. HepaBeHCTBO, pelieHne HepaBeHCTBa. OCHOBHBIE METObI PELIEHMUS
HEeNbIX U JAPOOHO-PAllMOHANILHBIX YPABHEHUH W HEPAaBEHCTB. MHOTOWIEHBI OT OHOW TEePEeMEHHOM.
Jlenenue MHOrOWIeHa HAa MHOrodjgeH ¢ ocrtatkoM. Teopema be3sy. MHoOrousneHsl ¢ LeIbIMH
koadppunmentamu. Teopema Buera. IIpeoOpasoBaHus YUCIOBBIX BBIPAXKEHHUH, COAEPKAIIUX CTENEHU U
kopHu. Hppanuonanbuble ypaBHeHUs. OCHOBHBIE METOAbI pPELIEHUS HPPaLUOHAIBHBIX YpPaBHEHMH.
ITokazarenbHble ypaBHeHUs1. OCHOBHBIE METOMBI PELICHUS TIOKA3aTENbHBIX YpaBHeHH. [IpeodpasoBanne
BbIpa)keHUH, comepykammx Jjorapudmel. Jlorapupmudeckne ypaBHeHUs. OCHOBHBIE METOABI PEIIEHHS
JOrapu(PpMHUUECKUX YPAaBHEHHH.

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

Pemenne cucteM JMHEHHBIX ypaBHEHMH. MaTpuua CHCTEMbl JIMHEHHBIX YPAaBHEHHI.
Omnpenenurens MaTpUIbl 2X2, €ro T€OMETPUUYECKUM CMBICT U CBOMCTBA, BBIUUCIEHUE €TI0 3HAYEHUS,
MIPUMEHEHHE ONPEACNNUTENS U1 PELICHUs] CUCTEMbI IMHEHHBIX YpaBHeHNN. Pemenne npukiagHelx 3ana4d
C MOMOUIBIO CUCTEMBI JIMHEHHBIX ypaBHeHUH. MccaenoBanue NoCTpPOSHHON MOJEIN C MOMOIIBIO MaTPULL
U ONpPEETUTENEH.

IlocTpoenne MaTeMaTHYECKMX MOJEIEeH peaNlbHOM CUTyalMH C IOMOILIBIO YpPaBHEHUH U
HepaBeHCTB. [IpuMmeHeHne ypaBHEHUI M HEPABEHCTB K PELICHUI0 MATEMAaTUYECKUX 3a1ad U 33434 W3
Pa3NUYHBIX 00JaCTE HAYKH U PEeATbHOM JKU3HH.

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

Otbop KOpHEHl TPUTOHOMETPHYECKUX YPAaBHEHMH C TIOMOLIBIO TPUTOHOMETPHUYECKON
OKpPY>KHOCTU. Pellenne TpuroHoOMeTpU4eCKUX HEPaBEHCTB.

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

OcCHOBHBIE METOIbI PELIEHNS UPPALMOHAIbHBIX HEPABEHCTB.

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

VYpaBHEHUs], HEPABEHCTBA U CUCTEMBI C TapaAMETPAMHU.

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

lIpakmuyeckas paboma « Betnonnenue mojicoecmeenusix npeoopazoeaniiiy

lIpakmuueckas paboma « Pewienue yenvix u OpoOHO-PAYUOHANLHBIX YPAGHEHUT »

lpakmuyeckas padoma « Pewienue yenvix u OpOOHO-PAYUOHANHBIX HEPAGEHCHE

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

lIpakmuueckas paboma « Pewienue uppayuoHaibHbIX ypasHeHuil»

lIpakmuyeckas paboma « Pewienue nokazamensHvix ypasHenuii»

lpakmuyeckas paboma « Pewienue no2apughmuyeckux ypasHeHui»

lIpakmuueckas paboma «lIpeodpazosanue mpueoOHOMeMPUIECKUX GIPAICEHUT»

lpakmuyeckas paboma « Peuienie mpueoHOMempuyeckux ypasHeHui»

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



llpakmuyeckas padooma «llpumenenue onpedenumens ONsl peuteHuss CUCIEMbl JTUHEHHBIX
ypasHenuiy

lIpakmuueckas paboma « Pewienue cucmem ypasHeHuil U HepaseHcme»

lpakmuueckas paboma « Pewieniue mpueoHomMempuyeckux HepaseHcme »

lIpakmuyeckas paboma « Pewienue nokazamensnvix u 102apUGYMUYECKUX Hepasencme »

DyHKIUH U TPaQUKH.

OyHkuus, cnocodsl 3amanus ¢yHkimH. B3anmHo oOpatHble QyHkiuu. Kommosuims ¢yHKIHH.
I'paduk pysKEH. DneMeHTapHbIE peodpa3zoBaHus rpaguKoB QyHKIH.

Obnactp ompeneneHuss W MHOXeCTBO 3HadeHMd ¢ynkumu. Hymm ¢ysxoum. IlpomexyTku
3HAKOMOCTOSIHCTBA. UéTHhle W HeuéTHble (QyHkumu. Ilepmommyeckme ¢ynkumn. I[IpomexyTku
MOHOTOHHOCTH (yHKIHH. MakCUMyMbl 1 MEHUMYMbI (QyHKIH. HanOomnpinee 1 HaMMeHbIee 3HAUYSHHS
(YHKIIMU Ha TPOMEXKYTKE.

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

CrenenHas GyHKIHS C HATYPAJIbHBIM U IIeJbIM Noka3areneM. E€ coiicTa u rpaguk. CBoiicTBa
rpadpuK KOpPHs n-oii CTeNeH:n Kak QyHKINH 0OPaTHOM CTETIEH! C HATY PAJIbHBIM ITOKA3aTENIEM.

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

TpuroHomerpudeckass OKpPY>KHOCTb, OINpPENeIeHHE TPUTOHOMETPUYECKHX (DYyHKIUI YHCIOBOTO
apryMeHra.

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

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

TpuroHomerpudeckne PyHKINHU, UX CBOMCTBA U rpadUKH.

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

Ucnonp3zoBanne rpadukoB GyHKIUH I UCCIAENOBAHHS MPOLECCOB M 3aBHUCUMOCTEH, KOTOPBIE
BO3HUKAIOT MPH PEIIEHUH 3a7a4 U3 IPYTHX YYEOHBIX MPEIMETOB U PEAbHON KU3HH.

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

IMocnemoBatenbHOCTH, CHOOCOOBI 3aJaHMUsl IMOCIIENOBATENbHOCTEH. MeTom MareMaTU4YecKOoi
UHAYKOUH. MOHOTOHHBIE M OTPaHUYEHHBIC MOCIENOBATENBHOCTH. VIcTOpusST  BO3HMKHOBEHHS
MaTeMaTHYECKOTO aHAIN3a KaK aHaJIN3a OECKOHEUHO MAaJIbIX.

Apudmerndeckas U reomeTpuueckas mporpeccud. beckoHeyHO yObIBaromasi reoMeTpudeckast
nporpeccusi. Cymma OeCKkOHeUHO yOBIBarOIIEed TeoMeTpudeckoil mporpeccuu. JIuHeHHbId wH
SKCINOHEHUUAIbHBIN pocT. Uncno e. PopMyna CI0XKHBIX NPOLEHTOB. Mcnonb30BaHue NMPOrpeccun AJis
peLIeHHsI peajbHbIX 3a7a9 MPUKIIATHOTO XapaKkTepa.

HenpepsiBHBIE (GYHKIMM M HX CBOWCTBA. TOUYKH pa3pbiBa. ACHUMITOTHI I'padUKOB (YHKIIHHA.
CpoiictBa (pyHKUMH HeNpephIBHBIX Ha OTpe3ke. MeTon HHTEPBAJOB ISl DPELICHHs HEPaBEHCTB.
IIpumeHeHue CBOMCTB HEMPEPbIBHBIX (DYHKIIMHA AJIST pEIIEHUS 3a1a4.

ITepast u BTOpas nmpousBoaHble PpyHKUMU. OnpeneneHne, reOMETPUIECKUN U (PU3NIECKII CMBICT
NPOM3BOIHON. YpaBHEHHE KacaTeIbHOH K rpaduky QyHKLIHH.

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

[IpuMeHeHre TPOM3BOAHONW K HCCIENOBAHHMIO (YHKIMH HA MOHOTOHHOCTh U 3KCTPEMYMBI.
Haxosknenne HanOObIIero 1 HAMMEHBIIETO 3HAUEHUH HeTPEPBIBHON (PYHKIMK HA OTPE3Ke.

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

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



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

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

IIpumeprr pemennii  auddepeHUUANbHBIX  ypaBHEHUH. MaTeMaTH4eCKOe MOJEIHPOBAaHNE
peasbHBIX MPOLIECCOB C MOMOIIBIO AuddepeHInanbHbIX ypaBHEHUH

lpaxmuyeckas paboma « Beruucienue npousso0HsIx »

llpakmuueckas paboma «Pewenue 3a0ay na 2eomMempuyeckuil U QuU3UYECKU CMbICT
HpOU3BOOHOI»

Ipaxmuueckas paboma « Hccreoosanue ghynkyuu ¢ NHOMOWbI0 HPOUIBOOHOH »

Ipaxmuueckas paboma « Haxooicoerue Haudonsuie2o U HAUMEHbULE20 3HAYEHUTl PYHKYULUY

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

Ipaxmuueckas paboma «lIpumenenue npouzeoOHOI Npu peuteHut NPUKIAOHBIX 3a0a4»

IIpaxmuyeckas paboma « Beruucnenue HeonpeoeIénnuix UHmMezpanoey

Ipakmuyeckas paboma « Beruucnenue onpeoesénHusix uHmecpanoe»

lpakmuyeckas paboma « Beruucnenue onpeoenénHusix uHmecpanos»

MHoxecTBa M JTOTHKA.

MHoOecTBO, oOmepauuyd HaJd MHOXKECTBAaMH M UX cBoicTBa. [luarpammer Ditnepa—Benna.
IIpuMeHeHne TEOPETHKO-MHOKECTBEHHOIO armapara [Jisl ONHCAHHS PEeabHBbIX MPOLIECCOB U SIBICHHH,
NPU PEUICHUH 3a/1a4 U3 JPYTUX yUeOHBIX PEAMETOB.

Omnpenenenue, Teopema, CBOWCTBO MAaTEMaTHUECKOTO OOBEKTA, CJIEACTBHE, IOKA3aTeIbCTBO,
PaBHOCHJIbHBIC YPaBHEHUS
lpaxmuyeckas paboma « Betnoanenue onepayuti HAO MHOJICECBAMU »

I'eomerpus
IIpsaMbie U NJI0CKOCTH B IPOCTPAHCTBE.

OcHOBHbIE TIOHATHUSI CTepeoMeTpuu. Touka, mpsiMasi, TUIOCKOCTh, MPOCTpaHCTBO. lloHsATHE 00
aKCHOMAaTHYECKOM MOCTPOEHUH CTEPEOMETPUH: aKCHOMbI CTEPEOMETPUHU U CIIEICTBUS U3 HUX.

B3auMHOe pacnonokeHHe MpsIMBIX B MPOCTPAHCTBE. IEpPECEeKaloLIuecs, MapaielbHble U
ckpeuuBaromuecs: npsimple. [Ipu3HaKM CKpeIMUBAIOLIUXCS TPSIMBbIX. llapanneapHOCTh TPSIMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE: MapalljieNibHble MpsMble B IMPOCTPAHCTBE, MapalljIeIbHOCTb TPEX MPSIMBIX,
NapajuIeIbHOCTh MPSIMOM M TIocKOoCcTH. [lapannenbHoe W LEHTPaIbHOE MPOCKTHPOBAHUE, U300pakeHUe
¢uryp. OCHOBHBIE CBOWCTBA MapajUICJIbHOTO MPOEKTHUpoBaHus. M3o0pakenune Guryp B mapajuiebHOM
NpOeKUMU. YTIbl C COHAIpPABIEHHBIMM CTOPOHAMM, YIoJ MEXIy TMpsSMbIMU B IPOCTPAHCTBE.
ITapannenbHOCTh MJIOCKOCTEW: MapajuleNbHblE IUIOCKOCTH, CBOMCTBA MAapajuIeNbHBIX IIOCKOCTEH.
IIpocreiimue npocTpaHCTBEHHbIE (UIYpbl HAa IUIOCKOCTH: TETPA’3Ip, MNapajuleNenunes, MOCTPOCHHE
CEYEeHUN.

[leprieHUKYIAPHOCTE TPSIMOM U TJIOCKOCTU: TEPIECHIUKYJSPHbIE TPSIMbIE B MPOCTPAHCTBE,
MpsIMbIE TIApPAJUIEIbHBIE U MEPIICHINKYJISIPHBIE K TUIOCKOCTH, MPU3HAK MEPIICHIUKYJIIPHOCTH TIPSIMOM U
IUIOCKOCTH, TeopemMa O MpsMOIl NepneHAUKYJApHONH MiockocTu. OpTOroHanbHOE MNPOEKTHPOBAHUE.
IlepnieHnMKyIAp M HAKJIOHHBIE. PACCTOSIHME OT TOYKHM [0 IUIOCKOCTH, PACCTOsIHME OT MpsAMOM [0
IUIOCKOCTH, TMpOoeKuusi (Gurypel Ha IUIOCKOCTh. [lepmeHAuKyJISIPHOCTh IUIOCKOCTEH: IMpH3HAK
NEePNEeHNKYJISIPHOCTU ABYX IUIOCKOCTe!. Teopema o TpéxX nepneHanKyasipax.

VYTIel B IPOCTPAHCTBE: YIOJ MEXAY MPsIMOM U IUNIOCKOCTBIO, ABYTPAaHHBIN YIOJl, TMHEHHBIA yroj
AByrpaHHoro yrna. TpéxrpaHHblii U MHOrorpaHsble yribl. CBOMCTBa MJIOCKUX YIJIOB MHOTOIPaHHOIO
yrua. CBolicTBa MJIOCKUX U JIBYIPAHHBIX YIJIOB TPEXTPAaHHOIO yriia. TeopeMbl KOCUHYCOB U CHHYCOB JJIsI
TPEXTPAHHOIO yIJIa.

Ipaxmuueckas paboma « Peutenue 3a0ay na evruucienue 00wéma u NI0WAOU NOGEPXHOCMEN NPUSM »
Ipaxmuueckas paboma « Peutenue 3a0au na evruucienue 00véma u niouaou NOGEPXHOCme NUPAMUO
Ipaxmuueckas paboma « Peutenue 3a0ay Ha HaxoxcOoeHue 371eMeHmMOo8 NpUsM u RUPAMUO »
Ipaxmuueckas paboma « Peutenue 3a0ay na npumeneniue meopemuvl 0 mpex nepneHOUK)IsAPaxX»

MHOrorpaHHHKH.



Buzapl MHOrorpaHHUKOB, pa3BépTka MHororpaHHuka. Ilpusma: n-yrojpHas npusma, npsMas u
HAKJIOHHAss TPU3MbI, OOKOBasi M TOJIHAS TOBEPXHOCTh Mpu3Mbl. llapannenenunen, npsiMOyroJibHBIN
napajuienenunen U ero cpoictsa. Kpardaiilipe myTH Ha NOBEPXHOCTM MHOrorpaHHuka. Teopema
Oiinepa. IlpoctpancTeenHass teopema I[Iudaropa. Ilupamupa: n-yronpHas nupaMuaa, NMpaBUJIbHAS U
yceuéHHass nupamunbl. CpoiicTBa pédep M OOKOBBIX TpaHei NpaBWIbHOW mnmpamunel. [IpaBriibHBIE
MHOIOTpaHHUKH: MPaBWJIbHAS MPU3Ma U MpaBUIIbHAs NMUPaMUIa, NPaBUJIbHAs TpeyToybHas Mupamuaa u
NpaBUIIBHBIN TeTpasnp, kyO. IlpeacraBieHne o MpaBUIIBHBIX MHOTOTPAHHUKAX: OKTA3[p, JOACKAdAP H
UKOCA3IP.

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

CumMeTpusi B IPOCTPAHCTBE. DJIEMEHTHI CHMMETPUHN NMPABUJIbHBIX MHOTOTPpaHHUKOB. CUMMeETpHs
B TMPaBWJIBHOM MHOTOIpaHHUKE. CHMMETpHUs Mapajjenenumnena, CUMMETPUsS NPaBUIBHBIX IPHU3M,
CUMMETpUsl NpPaBUJIbHOM nupamunbl. /JIBHokeHHUs B MpoCTpaHCTBe. JIBMKEHHS MPOCTPaHCTBA.
Otobpaxenusi. [IBmxenuss u paseHcTBO ¢uryp. OOmme cpoiicTBa IBWKEHMHA. Bunbl IBUKEHUIT:
napauleNibHbIM MEepeHOC, LIEHTpalibHas CUMMETPHS, 3€pKajbHas CUMMETPHUs, OBOPOT BOKPYT NPSIMOHM.
[Tpeobpazosanus mogodusi. [Ipsimast u cdepa Diinepa.

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

BekTopb! 1 KOOpAHHATHI B IPOCTPAHCTBE.

IToHsATHA: BEKTOp B NPOCTPAHCTBE, HYJEBONH BEKTOp, AJMHA HEHYJIEBOI'O BEKTOpPAa, BEKTOPHI
KOJUIMHEapHbIE, COHAIPAaBJIEHHbIE U MPOTHUBOIIOJIOXKHO HAIPaBlIEHHbIE BEKTOpPbl. PaBeHCTBO BEKTOPOB.
JIeficTBUS C BEKTOPAMHU: CJIOKEHHE U BBIUUTAHUE BEKTOPOB, CYMMa HECKOJbKUX BEKTOPOB, YMHOXEHHE
BeKkTOpa Ha yucyuo. CBolicTBa ciokeHus BeKTopoB. CBOICTBAa YMHOXKEHUsI BeKTopa Ha uucio. Ilonstue
KOMIUTaHapHble BeKTOpbl. lIpu3Hak kommaHapHOCTH TpEX BekTopoB. llpaBuno mnapanienenunena.
Teopema 0 pas3nokeHMM BeKTOpa IO TPEM HEKOMILIaHapHbIM BekTopaMm. IlpsMoyrospHas cucrema
KoopauHat B mnpocTtpaHcTBe. Koopaunatel BekTopa. CBs3b MeXAy KOOpPAHWHATaMHM BeKTOpa U
KOOpAMHATaMM TOUEK. YToi Mexay BekTopamu. CkansgpHOe POU3BeIeHE BEKTOPOB.

Bexropel B mpoctpaHcTtBe. Ormnepanuu Haj BekTOpaMu. BekTopHOe yMHO)XEHHE BEKTOPOB.
CaoiicTBa BeKTOpHOro yMHOeHus. [IpsMoyronpHas cucteMa KOOpAUHAT B npocTpaHcTBe. KoopauHaTel
BekTOopa. PasnokeHue BekTopa mo 0Oasucy. KoopAaMHATHO-BEKTOPHBIH METOA TMPH  PEIIeHUH
reOMeTpUYECKHX 3a/1ad.

Ipaxmuueckas paboma « Beinonnenue Oeiicmeuii HaO 6eKMoOpamu»

Tena spamenus.

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

O6bém. OcHoBHbIE cBOiWicTBAa 00BEMOB Ten. Teopema 00 o0O0bEéME mNPSMOYTOJNBHOTO
napajiesnenrnena u cieactsus u3 Heé. OObEM npsiMON M HAKJIOHHOH MPHU3MBI, LIWJIHHAPA, MUPAMUAABI U
KoHyca. OOBbEM 1mapa 1 [mapoBOro CerMeHTa.

KomOunamum ten BpalneHuss U MHOTOrpaHHUKOB. [Ipu3ma, BmUCaHHAas B LIMUIMHAP, ONMHCAHHAS
okono nmiuHApa. [lepeceuenne chepsl u mapa ¢ mockocTero. Kacanne mapa u cepbl TUIOCKOCTBIO.
[ToHsiTHE MHOTOTrpaHHMKA, OMHUCAHHOTO OKOJIO cepbl, cepbl, BIIMCAHHON B MHOTOIPAaHHHK HJIM TEJO
BpallleHus.

[Inomane mMOBEPXHOCTH WHJIMHAPA, KOHyca, Iuiomanb cdepbl u e€ dacteil. [lomobme B
npoctpancTBe. OTHOmEHHEe OOBEMOB, TUIOMIaned moBepxHOCTeH monoOHBIX ¢uryp. IIpeobpasosanue
nonoOusi, romoteTusi. Perenne 3a1a4 Ha TUIOCKOCTH € MCTIOJIb30BAHUEM CTEPEOMETPUIECKUX METOIOB.

ITocTpoeHue cevyeHHWit MHOTOTPAaHHHMKOB W TEJ BPAIICHHUS. CEUEHHUs] MMIMHApPA (TapajjiebHO U
MEPIeHIUKYJISIPHO OCH), CEYeHHs KOHyca (MapajijieIbHOe OCHOBAHUIO M TMPOXOSINee Yepe3 BEPIIVHY ),
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CEYeHMs IIapa, METOABbl NMOCTPOEHUS CEUYECHHUI: METOHA CJIEeNOB, METOJ BHYTPEHHErO NMPOEKTUPOBAHUS,

METOJ MEePEeHOCa CEeKy e MIOCKOCTH.

Ipaxmuueckas paboma « Peutenue 3a0au na vruucienue 00wéma u NI0WAOU YunuHOpa»

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

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

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

CrnyvaifHble SKCIIEPUMEHTHI (OTIBITHI) U CIy4aiHbIe COOBITHA. DJIEMEHTapHbIE COOBITHS (MCXOMBI).
BepositHOCTB cityualiHOTO COOBITHS. BIM30CTh 4aCTOTHI U BEPOATHOCTU cOObITHIA. CiydaliHbIE OIBITHI C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHAMH.

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

VYcnoBHAs BEPOATHOCTb. YMHOXXEHHE BEpOSITHOCTEH. JlepeBO Cily4allHOro 3KCHIEPHUMEHTA.
®Dopmyna nosHoM BepositHocTH. Dopmyia batieca. HesaBucumbie coObITHS.

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

Cepust He3aBUCHMBIX UcTbITaHNN beprynmm. CiydaliHelii BBIOOP M3 KOHEUHOW COBOKYITHOCTH.

Cnyualinas BenuuuHa. PacnpeneneHnue BeposiTHOcTeil. Jluarpamma pacnpepeneHus. Onepauuu
HaJ Cly4alHbIMU BelMuuHaMu. buHapHas cinydaiiHaa senuuuHa. [Ipumepsl pacnpeneneHuii, B TOM YHUCe
reoMeTpHUYECKOe U ONHOMHUAIBHOE.

CoBmecTHOE pacmpenesieHue AByX CIydaiHbIX BeIndnH. He3aBrucuMble CiydailHble BEIMUNHBIL.

MaremaTudeckoe OXKMIOAHHE CIy4alHOW BenWumHbI (pacrpeneneHus). Ilpumepbl npruMeHeHUs
MaTEMAaTHYECKOrO OXKHMIaHUsl (CTpaxoBaHue, JioTepes). MareMaTudeckoe OXKHOaHue OWHAPHOM
CIy4alHON BeNM4YUHBL MaTeMaTH4eckoe OXUAAHUE CYMMBI CIy4YalHbBIX BEJIWYUMH. MaTeMaTudeckoe
O’KUIaHUE TEOMETPUIECKOTO M OMHOMHAIBHOTO PaCIpeIeIeHHN.

Jlucriepcusi U CTaHZAPTHOE OTKJIOHEHWE CIy4aiiHOW BenuuuHbl (pacnpenenenus). Jucmepcus
OnHApHOH CiydalfHOH BeIMYMHBI MaTeMaTHYeCKOe OKUJAHUE MPOHM3BENEHHUs W AMCIEPCUS CYMMBI
HE3aBUCHUMBIX CIy4YalHbIX BeJWYMH. JluCmepcuss M CTaHAAPTHOE OTKJIOHEHHEe OWHOMHAIBHOTO
pacmpeneneHus. Jlucrnepcus U CTaAHAAPTHOE OTKJIOHEHHE FEOMETPUUYECKOTrO PacipeiesIeHuUs.

Hepasencto Yebbimiéna. Teopema UeObnnéra. Teopema bepuyman. 3akoH OONbIIMX YHCE.
Bri6opounslit MeTon uccnenosanuii. Beibopounbie xapakrepuctuku. OnieHUBaHNE BEPOSTHOCTH COOBITHS
1o BEIOOPOYHBIM TaHHBIM. [IpoBepKa MpOCTEHIINX MUITOTE3 ¢ TOMOLIBIO H3YUEHHBIX PACIPEACICHHN.

HenpepeiBuble cnydaiinple  BenuuuHbl  Ilpumeppl.  @yHKuMS IUIOTHOCTHM — BEPOSATHOCTHU
pacnpeneneHus. PaBHOMepHOe pacripesiesieHHe U ero CBONWCTBA. 3a/lauy, NPUBOASIINE K TOKA3aTeIbHOMY
pacmpesneneHuio. 3agaud, MPUBOISIIME K HOpMalbHOMY pacnpeaeneHuto. @OyHKIUSA IJIOTHOCTH
BEPOSITHOCTH TIOKA3aTEJIbHOIO pachpenesieHus, (QYHKIHUA IUIOTHOCTH BEPOATHOCTH HOPMAJBHOTO
pacnpeneneHus. @yHKIMS NIOTHOCTU U CBOMCTBA HOPMAJIBHOTO PAaCpeeIeHusI.

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

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

lIpakmuyeckas paboma « Peuwtenie 3a0au ¢ UCRONb3068AHUEM MEOPEM EPOSIMHOCIETN »

Ipaxmuueckas paboma « Peutenue xomMOuHamopHuix 3a0ay »

lpaxmuyeckas paboma « Haxooicoenue uuciosuix Xapakxmepucmur CryyaiiHoi 6e1uyunb1»

3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA MATEMATHUKHU

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

1) rpaskaaHCKOro BOCIUTAHUS:

cpOPMHPOBAHHOCTh T'PAXKIAHCKOW MO3ULUH OOYYarOIIErocss Kak aKTHUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHHCKOrO OOINEeCTBa, MPEACTABIEHHE O MAaTeMaTHYEeCKUX OCHOBaX (PYHKIIMOHMPOBAHUS
Pa3NMUYHBIX CTPYKTYp, SBJICHUH, MpPOLENyp TIpakmaHCKoro obmectsa (BBIOOPBI, OMPOCHl M IPyTOE),
yMEHHE B3aMMOJACHCTBOBATh C COLMAJIBHBIMH HMHCTHUTYyTaAMH B COOTBETCTBHM C WX (QYHKIMAMH U
Ha3HAuYEHHUEM;

2) IATPHOTHYECKOT0 BOCIIUTAHHUS:

c(pOPMHPOBAHHOCTb POCCUICKON Tpa)KMaHCKOW MIASHTHMYHOCTH, YBAKEHUS K TNPOLUIOMY U
HACTOSIIEMY POCCHICKONW MaTeMaTHKH, LEHHOCTHOE OTHOIIEHHE K JOCTHXKEHUSM POCCHHUCKHX
MAaTE€MaTUKOB M POCCHHMCKOM MaTeMaTHU4E€CKOHN IIKOJBI, HCHOJb30BAHUE 3TUX NOCTHXKEHUM B APYTIHX
HAyKax, TEXHOJIOTUSX, cpepax IKOHOMHKH;

3) NyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

OCO3HAHHME IYyXOBHBIX LIEHHOCTEH POCCHHCKOTO Hapoaa, Cc(hOPMHUPOBAHHOCTb HPABCTBEHHOTO
CO3HAHUS, STUYECKOTO TMOBENEHUs], CBS3aHHOTO C MPAKTUYECKUM NPUMEHEHHUEM IOCTHKEHUH HayKu |
AESITeIbHOCTBIO YYEHOT0, OCO3HAHME JINYHOTO BKJIAA B MOCTPOSHHUE YCTOMYMBOrO Oy AyIIero;

4) 3¢TeTHYECKOT0 BOCITUTAHHS:

3CTETUYECKOE OTHOIIEHHE K MHPY, BKJIIOYAs 3CTETHKY MAaTeMAaTUYECKHX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3a/1a4, PEIICHUH, PACCyKIEHUH, BOCIIPUUMYHBOCTh K MATEMATHYECKIM aCIEKTaM Pa3IMIHbIX
BUJIOB UCKYCCTBA,

5) puznueckoro BocnUTAHUSA:

c(pOPMHPOBAHHOCTh YMEHHUsI NMPHUMEHSATh MaTeMaTHYeCKHe 3HAHWsA B HHTEpecax 3I0pOBOTO U
6e3omacHoro obpasa >KM3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/IOPOBBIO (30OPOBOE MUTAHHUE,
cOamaHCUPOBAaHHBIA PEXUM 3aHSITHH M OTAbIXA, pPeryisipHas (u3ndeckas aKTHBHOCTB), (PU3NUECKOe
COBEPIIEHCTBOBAHUE MTPH 3aHATHUSIX CIIOPTUBHO-0370POBUTENBHON AEATEIBHOCTHIO;

6) TPyAOBOr0 BOCIIUTAHUSI:

TOTOBHOCTb K TPYAy, OCO3HAHHE LEHHOCTH TPYAONMIOOWs, HMHTEPEC K pPa3JU4HbIM chepam
npo¢eCCUOHATTBHOHN 1eATENIbHOCTH, CBS3aHHBIM C MATEMATHKON U €€ MPUIIOXKEHUSIMH, YMEHHUE COBEPIIATh
OCO3HaHHBI BBIOOP Oyayimei mnpodeccuu W Peasu30BBIBATE COOCTBEHHBIC JKH3HEHHBIC IUIAHBI,
TOTOBHOCTb U CHOCOOHOCTh K MAaTeMaTHYECKOMY OOPa3OBAaHUIO M CaMOOOPA30BAHHMIO HA IMPOTSKEHUH
BCEH JKM3HHM, TOTOBHOCTb K AKTUBHOMY YYacCTHIO B PELICHHWH MPAKTHYECKHX 3a/1a4 MaTeMaTHUECKOM
HAIPaBJICHHOCTHY,

7) 3K0JIOrHYeCKOro BOCTIMTAHUS:

cpOpPMHPOBAHHOCTD HKOJIOTUYECKOH KYJbTYpPbl, IOHUMAaHNE BIMSHUS COLUATbHO-3KOHOMUYECKHX
NPOIIECCOB HA COCTOSIHME TNPUPONHOW M COLMAIBHOW Cpenbl, OCO3HAHHE TIJIOOAJBHOTO XapakTepa
SKOJIOTMYECKHX NPoOJIeM, OPHEHTALMS HA IPUMEHEHHE MAaTeMAaTUYeCKUX 3HAHWH Ul PELIeHHs 3a7ad B
00JacTu OKpY’KaIoLIeH Cpeabl, TUIAHUPOBAHUE MOCTYIKOB M OLIEHKU MX BO3MOXKHBIX TMOCIEIACTBHHA IS
OKpY Karollei cpenspl,

8) HeHHOCTH HAYYHOTI'0 MO3HAHUS:

c(pOPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY VPOBHIO Pa3BUTHS
HayKH W OOIIECTBEHHOW NPAKTHUKH, TMOHUMAHHE MAaTEMaTHYECKOW HAayKH KakK cQepbl UYeNOBEUECKOM
OESITETbHOCTH, STANoOB €€ PasBUTHS M 3HAYMMOCTH JUIA PA3BUTHS LMBUJIM3ALNHU, OBJIQJACHUE S3BIKOM
MaTeMaTHKH U MaTeMaTHYECKOHW KYJIbTYpPOH KakK CPEICTBOM NMO3HAHUS MHUPA, TOTOBHOCTH OCYLIECTBIISITH
MPOEKTHYIO U HCCIIEIOBATENbCKYIO IATENbHOCT HHAUBUAYAIBHO U B TPYIIIIE.
MeTtanpeaMeTHbIe pe3yJabTaThI
B pesynbraTte u3yueHuss MaTEeMAaTHKU Ha YPOBHE CpeaHEro olinero oopasosanus y odydaroierocs OyayT
chOpMHUpPOBaHbI  TO3HABATENbHBIE  YHUBEPCAJbHble  yueOHbIE  NEHCTBHs, KOMMYHHUKATHBHBIC
yHHUBEpCAJIbHbIE y4eOHBIE NEHCTBUS, PEryJSITHBHBIE YHUBEPCAJbHbIE y4ueOHBbIC NEHCTBUS, COBMECTHAs
IeSITeTbHOCTb.

Ilo3HaBaTebHBIE YHHBePCAJbHbIE YUeOHbIE AelCTBHS
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ba3osble JornyecKkue 1eHCTBHSA:

BBIABJIATD M XapaKTEPH30BaTh CYIIECTBEHHBIE NMPU3HAKA MATEMATHYECKUX OOBEKTOB, MOHATHUMH,
OTHOIIEHUH MEXIy MOHATHAMH, (POPMYJIMPOBATH ONPENEICHUS IOHATHH, YCTAaHABJINBATh CYIIECTBEHHBIN
NPU3HAK KJIaCCU()HUKALUU, OCHOBAHHUS [Tt 0O0OIIEHNS 1 CPABHEHUS, KPUTEPUH MMPOBOIUMOTO aHAIIN3A,

BOCIIPUHUMATh, (HOpMYyJTUpOBaTH U  NPEOoOpa3OBBIBATH  CYXKACHHUS. YTBEPOUTEIbHBIE |
OTpHLATENbHbIC, €MIUHUYHBIC, YACTHBIC U OOIIHUE, YCIOBHBIE,

BBIBJIITh MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOpPEUHs B (aKTax, NaHHBIX,
HaOJIFOMEHUSAX W YTBEPXKICHUSX, IMpeIiaraTb KPUTEPUH JJIsl  BBIABJICHHS 3aKOHOMEPHOCTEH W
MIPOTUBOPEUNL,

7enaTh BBIBOABI C HCIOJNB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX W WHAYKTUBHBIX
YMO3aKJIIOUEHHH, YMO3AKITFOUSHHH 1O aHAJIOTHH;

NPOBOIUTH CAMOCTOSITEJIPHO JIOKA3aTEJIbCTBA MATEMATHYECKHX YTBEPXKACHUH (MpsiMble W OT
NPOTHBHOIO), BBICTPAMBATh APTYMEHTALMIO, NMPHBOAUTH NMPUMEPBl U KOHTPIPHUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE CYK/I€HUS 1 BHIBOJIBI,

BbIOMpATh crnocod pemenus y4ueOHOW 3amaun (CPaBHMUBATh HECKOJIBKO BAPHAHTOB PEILEHHUS,
BBIOMPATh HANOOJIEEe MOAXOMSALINHA C YIETOM CAMOCTOATENBHO BBIICICHHBIX KPUTEPHEB).

Ba3oBbie nccnenoBarebCcKue AeHCTBHSA:

UCTIOJNB30BAaTh BOMPOCHI KaK HMCCIENOBATENIbCKHA WHCTPYMEHT TIIO3HAHUS, (HOPMYJIHPOBAThH
BOMPOCHI, (PUKCUPYIOLINE MPOTHBOPEUHE, MPoOsieMy, YCTaHABJINBATh UCKOMOE M JaHHOE, (POpMHUPOBATH
THITOTE3Y, apTyMEHTHPOBATh CBOKO TIO3UIIUI0, MHEHHE,

NPOBOIUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, HUCCIIEIOBAHUE MO YCTAHOBICHHIO
0CcOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SIBJICHHUS, NPOIECCa, BBIABICHHIO 3aBUCHMOCTEH MEXIy
O00BEKTaMH, SIBJICHUSIMH, TIPOLIECCAMU,

CaMOCTOSITENIbHO  (hOPMyJIMPOBAaTh OOOOINEHUS M BBIBOABI IO PE3YJbTAaTaM MPOBEAEHHOTO
HaOJIFOICHNs, WCCIEOBAHUS, OLEHHBATh JOCTOBEPHOCTh IIONYYEHHBIX pE3YJIbTATOB, BBIBOIOB H
00001IeHHI];

NPOTHO3UPOBATh BO3MOKHOE PA3BHTHE IMPOLECCA, A TAKXKEe BBIABUTATH IMPEIIOJOXKEHUS O €ro
Pa3BUTHH B HOBBIX YCJIOBUSIX.

Pabora ¢ undopmanueii:

BBIABJIATh e(PUIUTH MHGOPMAIMH, AAHHBIX, HEOOXOAMMBIX MJsi OTBETa Ha BOIPOC W IS
pelIeHHs 3a1a4Y;

BbIOMpPATh UH(POPMAIMIO U3 UCTOYHHKOB PA3JIMYHBIX THIIOB, aHAIU3UPOBATh, CHCTEMATH3UPOBATD
U MHTEPIIPETUPOBATH HHPOPMALIMIO PA3IMYHBIX BUAOB U (POPM MPEICTABICHHUS,

CTPYKTypHUPOBaTh HH(POPMALIMIO, TPEACTABIATh €€ B Pa3IMYHBIX (HOpMax, WLIFOCTPHUPOBATH
rpadpuyecky;

OLIEHUBATh HAIEKHOCTh NH(POPMALIHH MO CAMOCTOSITENILHO C(hOPMYITHMPOBAHHBIM KPUTEPHSIM.

KomMyHHKAaTHBHBIE YHHBepPCAJIbHbIE YUeOHbIEe e CTBHA:

BOCIIPUHUMATh B (OPMYJIUPOBATH CY>KACHUS B COOTBETCTBHH C YCJIOBUSMHU H LEISAMU OOIIEHHUS,
SICHO, TOYHO, TPAMOTHO BBIPAKaThb CBOK TOYKY 3PEHHUS B YCTHBIX M IHCBMEHHBIX TEKCTaX, IaBaTh
MOSICHEHMSI 110 XOJy PELICHUs 3a7]a4i, KOMMEHTHPOBATh IOJyUYE€HHBIN Pe3yJIbTaT;

B Xoze 00CYKIeHHs 3a1aBaTh BOMPOCHI IO CYINECTBY 00CYKAaeMOM TeMbI, MPOoOJIeMBl, perraeMoin
3aa4M, BBICKA3bIBATh MWIEH, HALICJICHHbIE HAa TIOMCK pEIIeHHs, COMOCTABISATh CBOM CYXKICHUS C
CY>KICHUSIMH JPYTHX YYaCTHUKOB Juayiora, OOHapy»XMBaTh pa3JM4u€ U CXOACTBO TIO3MLMUH, B
KOPPEeKTHOH popme popMyIHpOBATh PA3HOTIIACHS, CBOM BO3PAKEHUS,

NPEACTABISITh PE3YJIbTaThbl PEIIEeHUs] 3aJayd, HKCIEPUMEHTa, UCCIENOBAHMSA, MPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (pOpMAT BBHICTYIUICHHSI C YYETOM 3a1a4 MPEe3eHTAUUH U OCOOEHHOCTEH
ay IUTOPHH.

PeryasiTuBHbIe YHHBepCAJIbHbIE YUeOHbIE A€l CTBHS

Camoopranmn3aumus:

COCTABJIATH IUIAH, AITOPUTM PELICHUS 3aa4H, BBIOUPATh CIIOCO0 PELICHUs ¢ YUETOM UMEIOIUXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATb M KOPPEKTUPOBATh BAPUAHTHI PEIIEHUI C
y4E€TOM HOBOH HH(pOPMAIUH.
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CaMOKOHTPOJIb:

BJIAJIETh HABBIKAMU IIO3HABATEJIBbHONW peQIeKCHH KaK OCO3HAHUS COBEPIIAEMBbIX ACHCTBUH U
MBICIUTENIBHBIX TPOLECCOB, HMX pPE3yJbTATOB, BIANETh CHOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJIS
IpolLecca U pe3ysbpTaTa peleHns MaTeMaTUIeCKON 3a0a4H,

MpeIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTb IIPU PEIIEHUH 3a]]a4l, BHOCUTh KOPPEKTUBBI
B JESTEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, NAHHBIX, HAHIEHHBIX OIINOOK, BBISIBICHHBIX
TPYAHOCTEH;

OLICHUBATh COOTBETCTBHE PE3yJIbTaTa LIEIH U YCJIOBHIM, OOBACHITh NPUUUHBI JOCTHIKEHUS WU
HEIOCTIKEHUS PE3YJIbTATOB AESATEIbHOCTH, HAXOIUTh OIIHOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIIBITY .

CoBmecTHas1 1eSITeIbHOCTD:

MOHUMATh U UCTIOJIB30BATh MPEUMYLIECTBA KOMAHIHON U HHAUBUIY AJTbHON pabOThI MPH PEeLISHIN
y4eOHBIX 3a/1a4, MPUHUMATh LI€JIb COBMECTHOH NEATENIbHOCTH, TUIAHNPOBATh OPTaHU3ALUI0 COBMECTHOMN
paboThl, pacmpenensTh BUABI PabOT, IOrOBAapHUBATBHCS, OOCYXKIAThb MpOLEcC U pe3yspTaT paboThl,
00001maTh MHEHHST HECKOJIBKUX JIFOJIEH; Y4aCTBOBATh B IPYIIIOBBIX (hopMax padoThl (00CykneHus, 0OMeH
MHEHHH, «MO3TOBBIE INTYPMBD) W HHBIE), BBIIOJIHITH CBOK 4acTb pabOThl M KOOPAMHUPOBATH CBOH
OENCTBUS C IPYTHMH YWIEHAMH KOMAaH[bL, OLIEHHWBATh KA4€CTBO CBOETO BKJIAZa B OOIIUH MPOOYKT IO
KPUTEPHsIM, CPOPMYITHPOBAHHBIM YHACTHUKAMH B3aMMOACHCTBUS.

IIpenmeTHEBIE pe3yJIbTATHI

Yucsia v BbIYUCJICHHS

CBOOOJHO ONEPHPOBATH MOHATHAMHU: PALMOHAIBHOE YHCIIO, OECKOHEUHAs TIepUOAUYEcKast 1poOb,
MPOLICHTB], MUPPALUOHAIBHOE YHUCJIO, MHOXKECTBA PALMOHAJIBHBIX W ACHCTBUTEIBHBIX YHCEN, MOAYJb
NeHCTBUTEJILHOIO YHCJIA,

NPUMEHSTH JPOOU U MPOLIEHTHI AJIs1 PEIIEHUs MPUKJIAAHBIX 337a9 U3 PA3JIMUHBIX OTpaciel 3HaHUHI
Y peajbHOMU JKU3HU,

NPUMEHSTh MPUOMKEHHBIC BBIYUCICHUS, TPABUIIA OKPYTJICHHUS, IPUKHUIKY U OLIEHKY pe3yJibTara
BBIUMCJICHU,

CBOOOJHO ONEPHPOBATH MOHSITHEM: CTEIEHb C IIEJIBIM TOKa3aTeNeM, UCIOJb30BaTh MOIXOASALIYIO
(dbopMy 3anmmcu JeHCTBUTENBHBIX YUCEI ISl PEIIEHHs MPAKTHUECKUX 3a7a4 U NPEICTABICHHS JaHHBIX;

CBOOOJTHO OMEPHPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HaTyPaIbHOM CTETEHH,

CBOOOJIHO OMEPHPOBATH MOHSITHEM: CTENEHb C PAIIMOHAIBHBIM ITOKA3aTelNeM,

CBOOOJTHO OMEPHPOBATH MOHATHSIMU: JIOTapH(PM YHCIa, AECATUUHbIC U HATypaJIbHbIC JOrapu(msr,

CBOOOJTHO OMEPHPOBATH MOHATHSIMU: CHHYC, KOCHHYC, TAHI€HC, KOTAHT€HC YHCIIOBOTO apTyMEHTA;

ONEePUPOBATH MOHATUSAMU. APKCUHYC, aDKKOCUHYC U aPKTAHI€HC YHCIOBOrO apryMEHTA.

CBOOOJHO OMEPUPOBAThH MOHITUSMH. HATYPaJbHOE U IIEJIO€ YMCIIO, MHOXKECTBA HATYPAJIbHBIX U
LIEJIBbIX YHCeJ, UCTONb30BaTh Npu3Haku aenuMocty nenbix uucen, HOJ u HOK naTypanbHbIX uncen nms
peuieHus 3aa4, NPUMEHATb anroputMm Esknuna;

CBOOOJHO ONEpPUPOBATh MOHSITHEM OCTATKa IO MOIYJIFO, 3aMUCHIBATh HATypaJbHbIE YUCIA B
Pa3INYHBIX MO3ULMOHHBIX CUCTEMAaX CUMCIICHHS],

CBOOOJHO OMEpPUPOBATh MOHITHAMHU. KOMIUIEKCHOE YHCJIO M MHOXKECTBO KOMIUIEKCHBIX YHCE,
NPEACTABISTh KOMIUIEKCHBIE YHCIAa B aireOpanyvecKkoil M TPUTOHOMETPUYECKOH (opMe, BBIMOJIHATH
apupMeTHUeCKHe Onepariy ¢ HUIMU 1 U300pakaTh Ha KOOPIWHATHON IIOCKOCTH.

YpaBHeHHUS] M HEPABEHCTBA:

CBOOOJHO ONEpUpPOBaTh IOHSATHSAMU. TOXKIAECTBO, YpPaBHEHUE, HEPABEHCTBO, PAaBHOCHJIbHBIC
YPaBHEHHUsI U YPaBHEHUsI-CJIEACTBUs, PABHOCUJIbHBIE HEPABEHCTBA,

NPUMEHSTh PA3JIMYHbIE METOABI PELICHHUS PAllMOHAIBHBIX M IPOOHO-PALIOHANBHBIX YPaBHEHUH,
MIPUMEHATh METOJ UHTEPBAJIOB 17151 PEIIEHUs HEPABEHCTB,

CBOOOJHO OMNEpPUPOBATh MOHATUSMH. MHOTOWIEH OT OOHOH NMEpeMeHHOH, MHOTOWIEH C LEJbIMU
ko3 punmeHTamMn, KOPHU MHOTOUJICHA, NPUMEHSTh AEJIEHHe MHOTOWIeHA Ha MHOTOWIEH C OCTAaTKOM,
TeopeMy besy u Teopemy Buera s pernenus 3aaauy,

CBOOOJHO OMNEpUPOBaTh NMOHATUSMH. CHCTEMAa JIMHEHHBIX YPaBHEHUH, MaTpHLa, ONPeNeHTeNb
MaTpuLbl 2 X 2 W €ro reOMEeTPUYEeCKUN CMBICJ, MCMOJb30BAaTh CBOMCTBA omnpeaenurens 2 X 2 nus
BBIYMCJICHHs] €r0 3HAYEHUs, IPUMEHSTh ONPEACIUTENH sl PELIEHUs] CUCTEMBbI JIMHEHHBIX yPAaBHEHUH,
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MOJIEIUPOBATh PEANbHbIE CUTYallMH C TOMOINBIO CHCTEMbl JIMHEHHBIX YPaBHEHUH, WCCIEAOBAThH
MOCTPOEHHBIE MOZENH C TIOMOINBI0 MATPHIl M OINpeNeNuTeNiel, WHTePIPETHPOBATh IOJNYyYEHHBIN
pe3yJbTar;

HCTIOJIB30BATh CBONCTBA AEHCTBUIN C KOPHAMH JJIs MPeoOpa3oBaHMs BIPAKEHUH,

BBIMOJIHATh NMPeoOPa30BaHMUs YHCIIOBBIX BBIPAKEHUH, CONEPKAIUX CTEMEHH C PAlMOHAIbHBIM
HIOKa3aTesneM,

UCTIOJIB30BATh CBOHCTBA JIOrapru(pMOB il MpeoOpa3oBaHusl JOrapu(pMUUIECKUX BbIPAKEHUH,

CBOOOJHO OMEPUPOBATH IMOHATUSMHU. HPPALMOHANBHBIC, IMOKA3aTeNbHbIE W JorapudMudeckue
ypPaBHEHUS], HAXOIUTh UX PELICHUS C TIOMOIIBI0 PABHOCHIIBHBIX MEPEXOJ0B MIIH OCYLIECTBIISISI TPOBEPKY
KOpHEH;

NPUMEHSTh OCHOBHBIE TPUTOHOMETPHUECKHUE bopmy bl ISt npeoOpa3oBaHUs
TPUTOHOMETPHUECKUX BbIPAKECHUH,

CBOOOJHO OMEPHPOBATH MOHATHEM: TPUTOHOMETPHUYECKOE YPAaBHEHHE, IPUMEHITh HEOOXOAUMBbIE
(bopMyJIBI AJIsT pEIIeHUsS] OCHOBHBIX THIIOB TPUTOHOMETPHUYECKUX YPAaBHEHUH,

MOJIENIUPOBATh PEabHbIE CHTYallUd Ha SI3BbIKE alreOpbl, COCTABJIATb BBIPAKEHUS, ypPaBHEHHUS,
HEepPaBEHCTBA 110 YCJOBUIO 3aJa4M, HCCIIENOBATh MOCTPOEHHBIE MOJENH C HCIIOJNB30BAHHUEM alapara
anreOpsl.

CBOOOJHO OMEPUPOBATH IMOHATUSMHU: HPPALHMOHANBHBIC, IMOKA3aTeNbHbIE W JorapudMuyeckne
HEPaBEHCTBA, HAXOJUTh UX PEIIEHHsI C TOMOIIBIO PABHOCUIIBHBIX MEPEXO/IOB,

OCYIIECTBJISATH OTOOP KOPHEH NMPU PeIIeHUH TPUTOHOMETPUIECKOTO YPABHEHNS,

CBOOOJHO OMEPUPOBATH MOHATHEM TPUTOHOMETPHUECKOE HEPABEHCTBO, MPUMEHSTh HEOOXOAUMBIE
(bopMyJIBI IS pEIIEHUs] OCHOBHBIX THIIOB TPHTOHOMETPHUYECKUX HEPABEHCTB;

CBOOOJHO OMEPUPOBATH TMOHSATHSIMHU. CHCTEMA U COBOKYIHOCTb YPaBHEHHMH M HEPaBEHCTB,
PaBHOCHJIbHBIE CHUCTEMBI U CHCTEMBI-CIICICTBHS, HAXOIWUTh PEIICHUS CHCTEMbl U COBOKYIHOCTEH
PALMOHAIBHBIX, HPPALUOHAIBHBIX, TOKA3aTENbHBIX U JIOTAPUPMHUUECKUX YPABHEHUN 1 HEPABEHCTB,

pemwatb ~ pauMOHAJIbHBIE,  HPPALMOHANBHBIE,  IOKa3aTeNbHbIE,  JorapupMu4eckue |
TPUTOHOMETPHUECKHE YPABHEHHS M HEPABEHCTBA, COAEPIKAIINE MOAYJIH U TApaMETPHI;

NPUMEHSTh TpaduuecKue METOAbl ISl PEeLIeHHWs YPaBHEHWH M HEPaBEHCTB, a TaKXke 3aaad ¢
napamMeTpamu;

MOJIENIUPOBATh PEabHble CHTYallUd Ha SI3BbIKE alreOpbl, COCTABJATb BBIPAKEHUS, ypPaBHEHHUS,
HEePaBEHCTBA U UX CHUCTEMBI IO YCIOBHUIO 3a/1a4H, HCCIEA0BATh TOCTPOSHHBIE MOMIENH C HCIOIb30BAHIUEM
amnrapara anreOpbl, HHTEPIPETUPOBATH ITOJyUYEHHBIH Pe3yJIbTarT.

DYHKIUH U TPaQUKH:

CBOOOJTHO OMEPHUPOBATH MOHATUSAMU: (PYHKLMS, CIIOCOOBI 3aaHus QYHKIMH, B3aUMHO OOpaTHbIE
byHKIMM, KOMMO3unMs (QYHKOHWHA, Tpaguk (QyHKUIUH, BBITOJHATH 3JEMEHTApHBIE NPEeoOpa3OBaHMS
rpadpukoB GpyHKIUH,

CBOOOJHO OMEPHPOBATH MOHATHSIMH: O0JACTh OINpPENENEHHs] 1 MHOXKECTBO 3HAUEHHUH (DyHKIHH,
HYJIH (pyHKIIUH, TPOMEKYTKH 3HAKOMIOCTOSIHCTBA,

CBOOOJHO OMNEPUPOBATH MOHITUSMHU: YETHBIE U HEUETHBIC (PYHKUWU, epuogudeckue (pyHKIUH,
NPOMEXYTKH MOHOTOHHOCTHM (PYHKLHH, MaKCUMyMbl H MHUHHUMyMbl (QYHKIHH, HauOosbinee W
HaNMEHbLIIee 3HaYeHNe (PyHKLIUN HA IPOMEKYTKE;

CBOOOJHO ONEPUPOBATDH MOHIATUSAMU: CTEMIEHHAst (PYHKIHSI C HATYPAJbHBIM U LEIBIM MOKA3aTeJIeM,
rpaduk CTerneHHOH (PYHKIMH C HATYpaJbHBIM U LEJIBbIM IOKa3aTeneM, rpaduk KOpHs N-OH CTENEHU Kak
byHKIMH 0OpaTHOW CTETIEHH C HATyPaJbHBIM ITOKa3aTeNeM;

ONEePHPOBATH MOHITHAMU: JIMHEHHAs, KBaApaTUUHAs U IpOOHO-IMHEHHass (YHKLNH, BBITOJHATDH
3JIEMEHTapHOE HCCIEN0BAHNE U MOCTPOEHHUE X TPa(UKOB;

CBOOOJHO OMEPUPOBATh MOHATUSMH: TIOKa3aTeIbHAS U JIorapudMudeckas GyHKLNH, UX CBOHCTBA
U rpad MKy, UCTIONB30BATh UX IPadUKH AJIs PELICHUS YPaBHEHUH,

CBOOOJHO  ONEPUPOBATH MMOHATUSMH. TPUTOHOMETPHYECKAs OKPYJKHOCTb, OIpeIeNieHHe
TPUTOHOMETPHUECKUX (YHKLMH YMCIOBOTO apTYMEHTA,
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UCTIONB30BaTh Tpadpuku GyHKUIUA IS NCCIENOBAHUS MPOLIECCOB U 3aBUCUMOCTEH MPH PEIIeHUH
3a1a4 U3 APYrux y4eOHBIX MPEIMETOB M PeajbHON JKU3HH, BBIPAXKaTh (POPMyTaMu 3aBUCHIMOCTH MEKAY
BEJIMYMHAMUY,

CTPOUTD TpapuKH KOMITO3UINH (HYHKIHH C TIOMOLIBIO 3JIEMEHTAPHOTO MCCIICIOBAHUS M CBOMCTB
KOMITO3ULIMH JIBYX (PYHKLHUH;

CTPOHTH TeoMeTpHyecKre 00pas3bl ypaBHEHUH 1 HEPABEHCTB HA KOOPAWHATHON IIOCKOCTH,;

CBOOOJHO OMEPHUPOBATH MOHATHIMU: TPapUKH TPUTOHOMETPHUECKUX (YHKIIHH;

NPUMEHSTH QYHKIUH IJ11 MOAETUPOBAHMS U UCCIIEIOBAHNUS PEAIbHBIX IPOLIECCOB.

Hauaja MaTeMaTH4eCKOro aHAJIH3A:

CBOOOJHO ONEpUPOBATh TMOHATHSIMU. apuMeTHdecKkas U TIeoOMeTpUYecKas MPOrPecCHs,
OeckoHeuHO yObIBarOIAs T€OMETPHUYECKAs POTPECCHs], TMHEHHBIH U SKCIIOHEHLUAIBHBIA POCT, hopMyJia
CJIOKHBIX TPOIIEHTOB, MMETb NPECTABIEHHE O KOHCTAHTE, HCIIOJIb30BaTh MPOTPECCHH ISl PEIICHUs
peasbHBIX 3a7a4 MPUKIIATHOTO XapaKkTepa,

CBOOOIHO OIEePHPOBATH TIOHATHUSIMH: MOCJIEIOBATEIbHOCTD, CHOCOOBI 3aIaHus
MOCJIEIOBATENIbHOCTEH, MOHOTOHHBIE M OrPAaHUYEHHBbIE IOCIIENOBATEIbHOCTH, IIOHUMATh OCHOBBI
3apOXKICHNS MATEMAaTUUECKOTO aHAIN3a KaK aHAIN3a O€CKOHEYHO MaJIbIX;

CBOOOJTHO ONEPUPOBATH MTOHITUSMU: HETIPEPbIBHBIC (PyHKLUH, TOUKU pa3pbiBa rpaduka GpyHKIUH,
acUMITOTHI rpaduka QyHKIHH,

CBOOOJHO ONEpPHPOBATH MOHATHEM: (YHKIHS, HETPEpbIBHAs Ha OTPe3Ke, NMPUMEHSTh CBOICTBA
HETIPEPbIBHBIX (YHKIMIA JJIs PEIICHUs 33124,

CBOOOJTHO ONEPHPOBATH MOHATHSIMH: IEPBasi U BTOpasi MPOU3BOAHBbIC (YHKIMH, KacaTelbHas K
rpaduky QyHKIHH;

BBIUUCIISITh IPOU3BOJHBIE CYMMBI, IPOU3BENEHUS, YACTHOTO M KOMITO3UIIMU ABYX (PYHKLMUH, 3HATDH
MPOM3BOMIHBIC JIEMEHTAPHBIX (PYHKLINI;

HCTIOJIB30BATh T€OMETPUIECKHIA U (PU3UUECKUI CMBICI MPOU3BOAHON [Tl PELICHUS 3a1ad.

UCTIOJIB30BATh MPOTPECCHH TS PELICHHS PEATbHBIX 33/1a4 MPUKIAIHOTO XapaKkTepa;

CBOOOIHO OIePHPOBATH TIOHATHUSIMH: MOCJIEIOBATEIbHOCTD, CHOCOOBI 3aIaHMs
MOCJIEIOBATENIbHOCTEH, MOHOTOHHBIE M OrPAaHUYEHHBbIE ITOCIIENOBATEIbHOCTH, IIOHUMATh OCHOBBI
3apOXKIEHNS MATEMAaTUUECKOTO aHAIN3a KaK aHAIN3a OECKOHEYHO MaJbIX;

CBOOOJTHO ONEPUPOBATH MTOHITUSAMU: HETIPEpPbIBHBIC (PyHKLUH, TOUKU pa3pbiBa rpaduka GpyHKIUH,
acUMITOTHI rpaduka QyHKIHH,

CBOOOJHO OMEpPHUPOBATH MOHATHEM: (YHKIMS, HENpPEpbIBHAs HA OTPe3Ke, IMPUMEHSTh CBOICTBA
HETIPEPbIBHBIX (DYHKIMIA JJIs PEIICHUs 33124,

CBOOOJHO ONEPHPOBATH MOHATHSIMH: IEPBasi U BTOpasi MPOU3BOAHBbIC (YHKIMH, KacaTelbHas K
rpaduky QyHKIHH;

BBIYUCIISITh IPOU3BOJHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO M KOMITO3UIIMU ABYX (PYHKLMH, 3HATDH
MPOM3BOJIHBIC JIEMEHTAPHBIX (PYHKLNI;

UCTIOJIB30BATh MT€OMETPUIECKHIA U (PU3UUECKUI CMBICI MPOU3BOAHOM [Tl PELICHUs 3a1ad.

UCTIOJIB30BATh MPOU3BOAHYO ISl HCCIEAOBAHUS (PYHKLIMH HA MOHOTOHHOCTD M 3KCTPEMYMBI,

HAXOIUTh HauOOoJIblIee 1 HAMMEHbIee 3HAUeHHs! (Y HKIIMH HENMPEPBIBHON Ha OTPE3KE;

UCTIOJB30BaTh MPOU3BOAHYIO JJISI HAXOXIEHUS HAWIYYLIEr0 PELIeHHs] B NMPUKIAIHBIX, B TOM
YHCIe COLUATBbHO-OKOHOMHYECKUX, 3ajadax, IJIsl ONpENeNeHHs CKOPOCTH M YCKOPEeHHs Ipolecca,
3a1aHHOTO (hOPMYJIOH K TPaPUKOM;

CBOOOJHO OMNEPHPOBATH MOHITHAMHU. TEpBOOOpa3HAsl, ONPENeNEHHBI HHTErpas, HaXOAWTb
nepBOOOPA3HbIE IEMEHTAPHBIX QYHKIMH U BEIMUCIATH HHTErpas o Gopmyne Hetorona—JleitOnmma,;

HAXOIUTh IJIOMIATHU IIOCKUX (UTyp 1 00BEMBI TEJ C TIOMOLIBIO HHTETPAaa,

UMETb TPEACTABICHHE O MaTeMaTHUYeCKOM MOJENMPOBAHMM Ha TPUMEPE COCTaBJICHUS
muddepeHanbHbIX YpaBHEHNH,

pewmarb NPUKIAIHbIE 3a1a4d, B TOM YHCJE COLHAIbHO-3KOHOMHYECKOTO M (PU3NIECKOTrO
XapakTepa, CpeICTBAMU MAaTEMAaTHYECKOTO aHAJIN3A.

MHnosxecTBa H JIOTHKA:

CBOOOJHO OMEPHPOBATH MOHATHSIMUA: MHOXECTBO, OTIEPALIMH HAJl MHOXKECTBAMH,
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UCTIOJB30BAaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar Uil ONMUCAHUS PEAbHBIX IMPOLECCOB H
SIBJIEHUH, IPU PELICHUH 337144 U3 APYTUX YUEeOHBIX PEAMETOB;

CBOOOJHO OIEPHUPOBATH MOHITHUAMH. ONpEAENICHHe, TeOpeMa, YPaBHEHHE-CIIENCTBUE, CBOWCTBO
MaTeMaTHYECKOro 00OBEKTA, JOKA3aTENbCTBO, PABHOCHIIbHBIE YPABHEHUS] M HEPABEHCTBA.

I'eomerpus

CBOOOJHO OMNEPUPOBaTh OCHOBHBIMH TOHSTHSIMH CTE€PEOMETPUM TPH pEUIeHWH 3ajad U
MPOBENEHUN MATEMATUIECKUX PACCy KIEHHIA;

NPUMEHSTh aKCHOMBI CTEPEOMETPHHU U CIIEICTBUS M3 HUX MPH PELICHUH T€OMETPHUYECKHIX 3a7a4,

KJIacCU(pUIIUPOBATh B3AUMHOE PACIIOJOKEHHE TMPSIMBIX B IPOCTPAHCTBE, IIOCKOCTEH B
MPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE;

CBOOOJHO OMEPUPOBATH MOHATUSIMH, CBSI3AaHHBIMHU C YIJIAMH B MPOCTPAHCTBE. MEKAY MPSIMBIMHU B
MPOCTPAHCTBE, MEXKY MPSIMOH H MJIOCKOCTBIO;

CBOOOJIHO OMEPHPOBATH MOHSITHSIMHU, CBSI3AHHBIMHI C MHOTOIPaHHUKAMU,

CBOOOJHO pacro3HaBaTh OCHOBHBIC BUbl MHOTOIPAHHUKOB (ITPU3Ma, MUPAMU/IA, TIPSMOY TOJIbHBIHI
napajuienienumnen, Kyo);

KJIaCCU(UIIUPOBATH MHOTOTPAHHHUKH, BBIOMpPAsi OCHOBAHUS IS KJIaCCH(PHUKALNY;

CBOOOJHO OMEPHPOBATH MOHATHIMH, CBSI3AaHHBIMH C CEUEHHEM MHOTOIPAaHHHKOB MIOCKOCTHIO;

BBIIOJIHATh TApAJJIEIbHOE, ILIEHTPaJbHOE M OPTOTOHAJbHOE TPOEKTHpOBaHUE (uryp Ha
TUIOCKOCTbD, BBITIOJHATD N300paXkeHust GUTYp Ha MIIOCKOCTH,;

CTPOHUTDH CEUEHUS MHOTOIPAaHHHKOB PAa3IMYHBIMH METONIAMH, BBINOJHITH (BBIHOCHBIE) TIOCKHE
YEepPTEIKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD: BUI CBEPXY, COOKY, CHHU3Y;

BBIYUCIIATH TUIOLIAIN TOBEPXHOCTEH MHOTOTPAHHUKOB (MPU3Ma, MUPaMHIA), TEOMETPHUYECKIX TeJ
C IpUMEHeHHeEM HOopMy T,

CBOOOJHO OMEPUPOBATH IMOHATHUAMH. CHUMMETPHUSl B MPOCTPAHCTBE, LIEHTP, OChb U ILIOCKOCTH
CUMMETPHH, LIEHTP, OCh U TNIOCKOCTh CUMMETPHH (UTY PBI,

CBOOOJHO OMNEPUPOBaTh MOHSATHUSIMH, COOTBETCTBYIOLIMMH BEKTOpaM H KOOpIWHATAM B
NPOCTPAHCTBE;

BBIMOJIHATD EHCTBHS HaJl BEKTOPAMH,

pearhb 3aJa41 Ha JOKa3aTeIbCTBO MATEMATHYECKIX OTHOIICHHUH U HAXOXKIEHHE FreOMETPUIECKUX
BEJIMYMH, TNPUMEHssI H3BECTHbIE METOMAbl MpPH PEIICHHH MaTeMaTHYeCKHUX 3ajad IOBBILIEHHOTO U
BBICOKOTO YPOBHSI CJIOKHOCTH,

NPUMEHSTh MPOCTEUIINE MPOTPAMMHBIE CPENCTBA U 3JIEKTPOHHO-KOMMYHUKAIIHOHHBIE CHCTEMBI
IPU PELICHUH CTEPEOMETPHUECKUX 3a71ad,;

U3BJIEKaTh, MpeoOpa3oBbIBATH W HHTEPIPETUPOBATH HHPOPMALMID O NPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (PUrypax, MPeACTaBICHHYIO Ha YePTeKax U PUCYHKAX;

NPUMEHSTHh TOJlyYeHHblE 3HAHUS HAa TNPAKTUKE. CPAaBHUBATb W AHAJIM3HPOBATH pEaJbHbIE
CUTyalld, TPHMEHATb W3yYEeHHBbIE TIIOHSATHUS B IMPOLECCe IOMCKA PELICHUsS MaTeMaTHYeCKH
chopMyIHPOBAHHON MPOOIEMBI, MOAETHPOBATh PEAbHBIE CUTYALUU Ha SI3bIKE T€OMETPUH, UCCIIEOBATh
MOCTPOEHHBIE MOJEIH C HCIOJB30BAHHEM TE€OMETPUYECKHX TOHSATHH W TEeOopeM, ammapara aareOpsl,
pelarh MPaKTHYECKHE 337a9H, CBA3aHHbIE C HAXOXKICHUEM reOMETPUIECKHUX BEJTUYNH,

UMETb TMpeACTaBlieHHs OO0 OCHOBHBIX 3Tamax pasBUTHA T'€OMETPHUH KakK COCTaBHOH YacTH
byHIaMeHTa pa3BUTHS TEXHOJIOTHHA.

CBOOOJHO OMNEPHPOBATh MOHATHUSIMH, CBS3aHHBIMH C LWIMHAPUYECKOH, KOHUYECKOH U
cepruiIecKoil MOBEPXHOCTSIMH, OOBSICHATD CIIOCOOBI TIOJTyYEHUS,

ONEePHPOBATH TOHSATHSMH, CBSI3AHHBIMH C TEJAMH BPALICHUS. LIMJIMHAPOM, KOHYCOM, chepoil u
Iapowm,

pacrio3HaBaTh TeNa BpaweHus (HMINHAP, KOHYC, cdepa U map) U OOBSICHATb CIIOCOOBI MOy YSHHS
TEJI BpaIlEeHUs,

KJIaCCU(UIIUPOBATH B3AUMHOE PACIIOIOKEHNE C(PEephI U MIIOCKOCTH;

BBIYUCIIATD BEJUYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TeJ BpalleHHs, OOBEMbI M TUIOIIAAH
MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJI BPALIEHHS, TEOMETPUYECKHX TEJ C MPUMEHEHHEM (OpMYy I,
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CBOOOJHO ONEpUPOBaTh TMOHSITHSAMHU, CBSI3aHHBIMH C KOMOWHALMSAMH TeJl BpAIleHUs W
MHOTOIPAaHHUKOB. MHOTOIPAHHUK, BIMCAHHBIN B chepy M OMMCAHHBINA OKOJIO ceprl, cepa, BIHCAHHAS B
MHOTOT'PAHHHK HMJTH TEJIO BPAIIEHUS,

BBIYUCIISITE COOTHOLIEHHSI MEXKAY TUIOIIAASIMUA MOBEPXHOCTEH 1 00bEMaMu IOAOOHBIX TElT;

n300pakaTh HM3y4daeMmble (PUIyphl, BBITOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEKU M3 PHCYHKOB
NPOCTBIX O0BEMHBIX (PUTYpP: BUI CBEPXY, COOKY, CHH3Y, CTPOUTH CEUEHUS TEJ BPAILECHUS,

U3BJIEKaTh, WHTEPIPETHPOBATb M MNPeoOpa3oBbIBaTH HHPOPMALMIO O NPOCTPAHCTBEHHBIX
reoMeTpHUYecKuX PUrypax, MPeACTaBICHHYIO Ha YePTeIKax U PUCYHKAX;

CBOOOJTHO ONEPHPOBATH MOHSITHEM BEKTOP B IPOCTPAHCTBE;

BBIMOJIHATD OTNEPALIUN HA/l BEKTOPAMHU,

3a/1aBaTh IJIOCKOCTh YPAaBHEHHEM B IEKAPTOBOM CUCTEME KOOPMHAT;

pemarb reOMEeTPHUYECKHE 3alaud Ha BBIUHCJICHUE YTJOB MEXKAY NPSMBIMH H IIOCKOCTSIMH,
BBIUUCIIEHHE PACCTOSHUN OT TOYKH IO IJIOCKOCTH, B LIEJIOM, Ha MPUMEHEHHE BEKTOPHO-KOOPAUHATHOTO
METOAa MPH PELICHUY,

CBOOOJTHO ONEPUPOBATh MOHSITHIMY, CB3aHHBIMHU C ABIDKEHHEM B IIPOCTPAHCTBE, 3HATH CBOHCTBA
JIBKCHUI,

BBIMOJIHATD M300pa’KEHUsT MHOTOIPAHHUKOM U Tell BPAIEHHs NPU MapajuieIbHOM IEePEeHOCe,
LEHTPAJIbHOW CHUMMETPHUH, 3€PKAJbHOH CHUMMETPHH, NPH MOBOPOTE BOKPYT MPsIMOH, NpeoOpasoBaHUs
moao0us;

CTPOHUTH CEUEHUs] MHOTOIPAaHHMKOB M TeJ BpAIlEHHs: CEeUeHHs UUIMHApa (MapajuiebHO U
MEPIeHIUKYJISIPHO OCH), CEYeHHs KOHyca (MapajijieIbHOe OCHOBAHUIO M MPOXOJSINee Yepe3 BEPIIVHY ),
CEeUeHMsI 11apa,

UCTONB30BATh  METOABl  MOCTPOEHUS CEYEHWIH: METOA  CJIEAOB, METOJ  BHYTPEHHEro
MPOEKTHUPOBAHUS, METO]] TIEPEHOCA CEKYIEH IIIOCKOCTH;

TOKa3bIBATh FT€OMETPUIECKHE YTBEPKACHNUS,

NPUMEHSTh T€OMETpHUECKUe (PAKTBI ISl PELICHUS] CTEPEOMETPHUECKUX 3a1ad, MPEIoIararomnx
HECKOJIbKO II1aroB PEIIeHHsI, €CJIN YCIOBUS PUMEHEHHs 3aJaHbl B SIBHOH U HESBHOM (opMe;

pearhb 3a7Ja41 Ha JOKa3aTeIbCTBO MATEMATHYECKIX OTHOIICHHWHA U HAXOXKIEHHE FreOMETPHUIECKUX
BEJINYNH,

NPUMEHSTH MPOrPAMMHBIE CPEACTBA U 3JEKTPOHHO-KOMMYHHKAILIMOHHBIE CUCTEMBI TIPU PEIICHUH
CTEPEOMETPHUIECKHX 3a11aY;

NPUMEHSTh IOJlyYeHHbIE 3HAHMS HAa TPAKTHKE. CPABHMBATH, AHAJIM3HPOBATb W OLEHHUBATH
peasbHble CUTYallH, TPUMEHSITh N3yUeHHbIE TIOHSITHSI, TEOPEMBI, CBOWCTBA B MPOLIECCE NMOMCKA PEIICHUS
MaTeMaTH4ecKu C(HOPMYJTUPOBAHHON NPOOJIEMBbI, MOAEIHPOBATH pealbHbIE CUTYallMHd Ha S3bIKe
re€OMETPHH, UCCIIEAOBATh IOCTPOCHHBIE MOJIEH C UCIIOJIB30BAHUEM T'€OMETPHUYECKUX MOHITHH U TEOpEM,
ammapara anreOpbl, pelaTh NPAKTHYECKHE 3a7a4ud, CBS3aHHBIE C HAXOXKICHHEM TIeOMETPHYECKUX
BEJINYNH,

UMETb TMpPEeNCTaBleHHs] 00 OCHOBHBIX 3Tamax pasBUTHA T'€OMETPHUH KaK COCTaBHOH YacTH
byHIaMeHTa pa3BUTHS TEXHOJIOTHHA.

JIN4HOCTHBIE Pe3yabTATBI PeaJIH3ALUH NPOrPAMMBI BOCTIHTAHUS

1) IposiBasromuil ¥ JEMOHCTPUPYIOIIHMNA YBaXKEHUE K JIFOASM TPy, OCO3HAKOIIUHN IIEHHOCTD
coocrenHoro Tpyma. Crpemsmmiics K (QOPMHPOBAHHIO B CETEBOM Cpefe JUYHOCTHO W
po¢eCCHOHATBHOTO KOHCTPYKTHBHOTO «IU(POBOTO ClIeaay

2)  Oco3HaKUIMI MPHOPUTETHYIO [EHHOCTh JIMYHOCTU YEJIOBEKA, YBAKAIOIIUNA COOCTBEHHYIO U
YyKYI0 YHUKAJIBHOCTD B Pa3JIMYHBIX CUTYaLMsX, BO BCeX (POpPMax U BUAAX IEATEIbHOCTH.

3) CnocoOHbIll MpH B3aMMONEHCTBUH C APYTHMH JIFOJbMH JOCTUTATh TOCTABJIEHHBIX LIENEH,
cTpeMsiInuiicss K (OPMHUPOBAHHIO B CTPOHMTEIBHOM OTPACIM MU CHUCTEME >KHJIHIIHO-KOMMYHAJIBHOTO
XO03sIICTBA JINYHOCTHOT'O POCTa Kak nmpodeccruoHaia

4)  CnocoOHbIil cTaBUThH mepen coOOol Henu s PelieHns] BOSHUKAIMNX MPodheCcCHOHATBHBIX
3ama4, MomOHWparh CIOCOOBI PELIEHHST W CPEACTBa Pa3BUTHS, B TOM YHCIE C HCIOJIb30BAHHUEM
UH(POPMALMOHHBIX TEXHOJIOTHH
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5)  CnocoOHbIl UCKaTh U HAXOOUTH HEOOXOAMMYIO MH(pOPMALMIO HCIONB3Ys Pa3HOOOpa3HbIE
TEXHOJIOTHU €€ TOWCKA, IJIsl PELICHHs BO3HUKAIOLIMX B MPOLECCe NMPOU3BOACTBEHHON NEATEIbHOCTH
npoOJIeM MPH CTPOUTETBCTBE M SKCILTyaTallud OOBbEKTOB KaIIUTAIBHOTO CTPOUTEIBCTBA

6)  CnocoOHBIN BBIABUIaTh aJbTEPHATHBHBIC BAPUAHTHI JEHCTBUN C LIENbIO BHIPAOOTKH HOBBIX
ONTUMAJIbHBIX AJTOPUTMOB;, MO3ULHOHUPYIOIUI ceOsl B CETH KaK Pe3yJbTaTUBHBINA M MPUBJIEKATEIbHBIN
YYaCTHUK TPYJAOBBIX OTHOIIEHUHN

7)  IlpuHMMarOmMUi ¥ MOHUMAKOIIUNA IENd W 33aa4d COIUANTBbHO-3KOHOMHUYECKOTO Pa3BUTHS
pEerroHa, TOTOBBIH paboTaTh HAa UX TOCTHXKEHHE, CTPEMSIIIUICS K MOBBIIICHUIO KOHKYPEHTOCIIOCOOHOCTH
Jlunenikoit obacTy B HALIMOHAIBPHOM M MHPOBOM MaciITadax

8)  Crpemsimuiics K CaMOPa3BUTHI0 M CaMOCOBEPIICHCTBOBAHUIO, MOTHBUPOBAHHBIA K
O0y4YeHHI0, TPUHUMAIOLINA aKTHBHOE Y4YacTHE B COLMAJIbHO-3HAYMMOH NEATEJbHOCTH HAa MECTHOM U
pPErHOHANBHOM YPOBHSIX

9)  CrnocoOHblii cTaBUTE Tiepen coOOoi e MO BOSHUKAKOIIHE JKU3HEHHbIE 331a4H, TOA0UpPaTh
CrocoOBbl peIIeHus] W CPEACTBAa PAa3BUTHs, B TOM YHCIE C HCIOJb30BAaHHEM LU(QPOBBIX CPEICTB;
CONEHCTBYIOIINIA MMOANEPKAHUIO MTPECTUKA CBOSH TIPpodheCcCHu U 00pa3oBaTEIbHON OpraHU3aAINH

10) ToroBblii K MPOEeCCHOHANBHON KOHKYPEHIUN 1 KOHCTPYKTHBHOH PEaKIIH Ha KPUTHKY

11) VYwmeromwuii aHATU3UPOBATH PA0OUYI0 CUTYALUIO, OCYLISCTBISIOMUNA TEKYITUH U UTOTOBBIN
KOHTPOJTb, OLICHKY U KOPPEKIIHIO0 COOCTBEHHOH IEATENIbHOCTH, HECY LM OTBETCTBEHHOCTD 32 PE3YJIbTATHI
cBOei paboThI

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

4. CTPYKTYPA U COAEPKAHUE YUEFHOU JUCITUILINHBI

4.1 O6beM y4eOHOM THCIHTLTHHbI

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

Y4eOHOMY IJIAHY cemMecTpe cemecTpe
O6bem OI1 267 97 170
Bcero 217 85 132
TeopeTnyeckue 3aHsATHs 131 59 72
[IpakTHueckue 3aHATHS 86 26 60
CamocTosTeapHas paboTa 14 6 8
HWHavBuayaibHbI OPOCKT 12 6 6
ITpomMeskyToUHAs arTecTalus 24 0 24
ITpomexyTouHas aTTecTanus B nuddhepeHInpPOBaH 3K3aMeH
dhopme: HBII 3a4ET

4.2 TemaTnueckoe NJIAHUPOBAHHE

Conep:xaHue 00yueHHs Oobem Yuebnas narpysxa (1ac.)
(HauMeHOBaHNE Pa31eJiOB H TeM) OII (uac.) CPC Bcero Teop. Hpaxr.
3aHATHSA | 3AHATHS
1 cemecTp

Paszgen 1. UYncyia u BeIMuCIeHUs 27 1 26 18 10
Tema 1.1. JleficTBUTENBHBIC YHACHTA. 2 - 2 2 -
ApudpmMeTndeckue onepannu ¢ 1eHCTBUTETbHBIMU
YUCJIAMH.
Tema 1.2. ITponieHTHI. 2 2 2 -
Tema 1.3. KomnnekcHbie unca. 3 1 2 2 -
ApudpmMeTndeckre onepanuy ¢ KOMILIEKCHBIME
YUCIAMHA
IpakTuueckoe 3ausaTue Nel «BpinmoiHeHue 2 - 2 - 2
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YueOHasn Harpy3ka (uac.)

Copep:xanue o0y4eHHs Oo0bem
(HaI/IMeHOEaHI/Ie pasn};.nos U TeM) OII (uac.) CPC Bcero Teop. | Ipaxr.
3AHATHS | 3aHATHSA
apudpmMeTHIECKHX onepaLMi ¢
AeHCTBUTEIbHBIMH H KOMILJIEKCHBIMHU
YHCJAMHU, IPeodPa30BaAHHUA YHUCJIOBBIX
BbIPAKEHHID)
IIpakTnuyeckoe 3ansaTue Ne2 «Pemenue 2 - 2 - 2
NPHUKJATHBIX 32124 HA POLIEHTHI»
Tewma 1.4. CteneHs C LeabIM U PaLlMOHANBHBIM 2 - 2 2 -
nokasareseM. CBoiCTBa CTENEHM.
Tema 1.5. ApupmeTnueckuii KOPeHb HATY PATbHON 2 - 2 2 -
CTENEHU U €ro CBONMCTBA
Tema 1.6. Ctenensb ¢ palOHAIBHBIM ITOKA3aTEIEM 2 - 2 2 -
u e€ cpoiicTBa. CTeneHb ¢ AeCTBUTENbHBIM
NoKa3aresieM
IIpakTnuyeckoe 3ansTue Ne3 «IlpeodpaszoBanue 2 - 2 - 2
PALIMOHAJILHBIX, HPPALHOHAJIbHBIX, CTeMEeHHBIX
U NMOKA3ATeJbHbIX BhIPAJKEHHUID)
Tewma 1.7. Jlorapugm uncna. CoiicTBa 2 - 2 2 -
norapudma
[paxkTuueckoe 3anaTue Ned «IlIpeobpazoBanue 2 - 2 - 2
Jorapu(pMudecKNX BhIPAMEHH I
Tema 1.8. Cunyc, KOCUHYC, TAHT€HC, KOTAHT€HC 2 - 2 2 -
YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
APKTaHT€HC YMCJIOBOr0 apryMeHTa.
IIpakTnyeckoe 3aussTue NeS «Boruncienue 2 - 2 - 2
APKCHHYCA, APKKOCHHYCA, APKTAHI €HCAY.
Pazaen 2 @yHkumu v rpaguku. 15 1 14 10 4
Tema 2.1 @yHkuus. DneMeHTapHbIE 3 1 2 2 -
npeodpa3oBanus rpa@uKkoB GyHKIMH
Tema 2.2 Jlunetinas, kBaapaTu4Has u JpoOHO- 2 - 2 2 -
JuHeHHas QyHKIUI
Tema 2.3 Crenennast QyHKIHS C HATYPAJbHBIM U 2 - 2 2 -
1IeJIbIM MoKasareneM. E€ cBoiicTBa u rpaduk.
Tewma 2.4 ITokazaTenpHast v JorapuQmMuuecKas 2 - 2 2 -
(YHKIMH, MX CBOHCTBA U TpaduKH.
IIpakTnueckoe 3ansaTue Ne6 «IlocTpoenne 2 - 2 - 2
rpa¢gukos pyHKIHI».
Tema 2.5 Tpuronomerpudeckue QyHKIUH, UX 2 - 2 2 -
CBOWCTBA M rpaduKH.
IIpakTnueckoe 3ansaTue Ne7 «Ilpeobpazosanus 2 - 2 - 2
rpa¢gukos pyHKIHI».
Pazaen 3. Ilpsimbie U JIOCKOCTH B 18 2 16 12 4
MPOCTPAHCTBE.
Tema 3.1. BzauMHoe pacnosnoxeHue npsiMbIX B 2 - 2 2 -
IIPOCTPAHCTBE.
Tema 3.2. IlapanneapHOCTE NPSIMBIX U TUIOCKOCTEN 2 - 2 2 -
B npocTpaHcTse. [lapannenbHoe 1 LeHTpajIbHOe
IIPOEKTUPOBAHMUE.
Tewma 3.3 IlepneHaUKYISAPHOCTh NPAMOM U 2 - 2 2 -
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YueOHasn Harpy3ka (uac.)

Coaepxanue 00yyeHHs Oo0bem
(HaI/IMeHOEaHI/Ie pasn};.nos U TeM) OII (uac.) CPC Bcero Teop. | Ipaxr.
3AHATHS | 3aHATHSA

m1ockocTu. OpToroHajpHOE MPOEKTHPOBAHUE
Tema 3.4 Ilepnenaukyasip U HAKJIOHHBIE 2 - 2 2 -
Tema 3.5 TlepneHaANKY IIPHOCTD IIOCKOCTEH 2 - 2 2 -
[paxkTuueckoe 3anaTue Ne8 «Pemenne 3axau 2 - 2 - 2
HA ompeaesieHHe B3AHMHOI0 PACIIOJIOKEHUS
ABYX IJIOCKOCTE»
Tema 3.6 Teopema 0 Tp€X NepNEHAUKYIAPaX. 4 2 2 2 -
Yrbl B IPOCTPAHCTBE.
[pakTuueckoe 3anaTue Ne9 «Pemenne 3axa4 2 - 2 - 2
HA IPUMEHEeHHe TeopeMbl 0 Tpex
NnepneHANuKYJIsIpax»
Pa3znen 4. MHoKeCTBA H JIOTHKA 5 1 4 2 2
Tema 4.1 MHOXkeCTBO, ONepaLy Hajg 3 1 2 2 -
MHOxecTBaMu. Jlnarpammel Ditnepa—Benna.
IIpakTnuyeckoe 3ansaTue Nel0 «BoinonHenune 2 - 2 - 2
onepanyuid HAJl MHOXKECTBAMHU»
Pazaen S. BeposiTHOCTD M CTATHCTHKA 30 1 30 17 6
Tema 5.1 I'pad. 2 - 2 2 -
Tema 5.2 Cnyualinble 5KCIIEpUMEHTBI U 2 - 2 2 -
ciyuaiiHble cOObITHA. BeposTHOCTD Ci1y4aiiHOro
coObITHs
Tema 5.3 @opmyia CIIOKEHHS] BEPOSATHOCTEM. 2 - 2 2 -
YMHOxkeHue BeposiTHOCTeN. Popmyia mOoNTHON
BeposATHOCTH. DopmyJia baiteca.
[pakTuueckoe 3anaTue Nell «Pemenue 3agau 2 - 2 - 2
€ HCNOJb30BAHHEM TEOPEM BepPOSITHOCTEI))
Tewma 5.4 IlepecranoBku u paktopuan. Yucio 2 - 2 2 -
couetanuii. @opmyia buHoMa HeroToHa.
Tpeyroapnuk ITackans
IIpakTnueckoe 3ansTue Nel2 «Pemenue 2 - 2 - 2
KOMOHHATOPHBIX 32/12»
Tema 5.5 Cnyuaiinas Bennuusa. Onepanuu Hax 2 - 2 2 -
CJIy4aiiHbIMU BEJIUYUHAMU.
Tema 5.6 bunapHas caydaiiHasi BeJIU4HHA 2 - 2 2 -
Tema 5.7 MaTeMaTtuyeckoe O:XkMIaHUE, TUCTIEPCUsT 3 1 2 2 -
Y CTAaHJAPTHOE OTKJIOHEHHUE CAYYAHON BEJIUYHUHbI
[paxkTuueckoe 3anaTue Nel3 «Haxoxaenune 2 - 2 - 2
YHCJI0BbIX XAPAKTEPUCTHK CJIYYaAHHOH
BeJIMYUHbI»
Tema 5.8 HepasenctBo Uebpnuéna. Teopema 2 - 2 2 -
UebbImména
Tema 5.9 Teopema bepryumu. 3akoH OOIBIIUX 2 - 2 2 -
quceln
Tema 5.10 HenpepbIBHBIE Cily4ailHbIE BETUYNUHBIL. 1 - 1 1 -
JuddepenunpoBanHHbIi 3a4€T

Bcero uacos B 1-mM cemecTpe 97 6 85 59 26
Pa3znen 6 MHoOrorpasHuxku 20 2 18 12 6

21



YueOHasn Harpy3ka (uac.)

Coaepxanue 00yyeHHs Oo0bem
(HaI/IMeHOEaHI/Ie pasn};.nos U TeM) OII (uac.) CPC Bcero Teop. | Ipaxr.
3aHATHS | 3AHATHSA
Tema 6.1. Buabl MHOTOIrpaHHUKOB 2 - 2 2 -
Tewma 6.2 Ilpuzma. DneMeHTbI IPU3MBL. 2 - 2 2 -
Tema 6.3 Tlapannenenunen U ero CBOMCTBA 2 - 2 2 -
Tema 6.4 ITnomans OOKOBOW MOBEPXHOCTH U 3 1 2 2 -
MIOJHON NOBEPXHOCTHU NPSIMON MPU3MBIL.
[pakTuueckoe 3anaTue Nel4 «Pemenue 3agau 2 - 2 - 2
HA BbIYHCJIEHHE 00bEMa U TUIomaau
MOBEPXHOCTEH MPU3M»
Tema 6.5 Ilupamuna u yceu€éHHass nupaMuza. 2 - 2 2 -
[Tnomane 60KOBOH MOBEPXHOCTH U TOBEPXHOCTH
MPABUJILHON TUPAMHIbL.
[pakTuueckoe 3anaTue NelS «Pemenue 3agau 2 - 2 - 2
HA BbIYHCJIEHHE 00bEMa U TUIoImaau
MOBEPXHOCTEN MUPAMHI»
Tema 6.6 IIpeacrasienue 0 NpaBUIBHBIX 3 1 2 2 -
MHOrorpanHukax. CUMMeTpus B IPOCTPAHCTBE.
[pakTuueckoe 3anaTue Nel6 «Pemenue 3aana4 2 - 2 - 2
HAa HAXO0KJEHHE YJIeMEHTOB MPU3M H HPAMUI»
Paznen 7 Tena Bpamenus 24 2 22 14 6
Tema 7.1 Humuanp. [Tnomaas OOKOBOM U TOTHOM 3 1 2 2 -
noepxHocTh. OOBéM nuuHapa. PaseépTia
LUAJTUHAPA
Tema 7.2 Ceuenusi UIMHApA 2 - 2 2 -
[pakTuueckoe 3anaTue Nel7 «Pemenue 3agau 2 - 2 - 2
HA BbIYHCJIEHHE 00bEMa U TUIoImaau
HHJIHHAPA»
Tewma 7.3 Konyc. ITnomanb 60KOBOM U MOTHON 3 1 2 2 -
nosepxHocTu. O0béM KOHYCa. Pa3BépTKa KOHyca
Tema 7.4 Ceuennst KoHyca. Y CEUEHHBIN KOHYC 2 - 2 2 -
Tema 7.5. Chepa u map. ITnomans moBepxHOCTH 2 - 2 2 -
chepbl. O6béM 11apa. CedeHus mmapa.
[pakTuueckoe 3anaTue Nel8 «Pemenue 3agau 2 - 2 - 2
HA BbIYHCJIeHHE 00bEMA M IUIOIIAAH KOHYCA)
Tema 7.6 Tonsitue 06 06béme. OCHOBHBIE 2 - 2 2 -
cBoiicTBa 00béMOB Tes. KomOuHanmu ten
BpAIIEHUS] 1 MHOTOTPAHHHUKOB.
[pakTuueckoe 3anaTue Nel9 «Pemenue 3agau 2 - 2 - 2
HA HAXOKICHHE JICMEHTOB HHJIMHAPA U
KOHYCa»
Paszpen 8. Hauajia MaTeMaTH4€CKOr0 AHAJIN3A 34 2 32 14 18
Tema 8.1 ITocaenoBaTenbHOCTH, CLIOCOOBI 3aaHUS 2 - 2 2 -
MOCJIEIOBATENBHOCTEH. ApudpMeTHIeCcKas 1
F€OMETPUYECKAS] TPOTPECCHUU.
Tema 8.2 [Ipon3BOAHbIE HIEMEHTAPHBIX (YHKIIHH. 2 - 2 2 -
I'eomerpuuecknii 1 GU3MUECKUI CMBICT
MIPOU3BOAHOMN.
IIpakTnueckoe 3ansaTue Ne20 «Bpruncienue 2 - 2 - 2

MPOHU3BOAHBIX»
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YueOHasn Harpy3ka (uac.)

Conep:xaHue 00yueHust O6bem CPC Teop. Ipaxr.
(HauMeHOBaHNE Pa3Ae/iOB H TeM) OII (uac.) Bcero
3AHATHS | 3aHATHSA
HpaxkTuueckoe 3anaTue Ne2l «Pemenue 3agau 2 - 2 - 2
HA reoMeTpH4YeCKUi U PU3HIECKHH CMbICJI
MPOH3BOTHOIN
Tema 8.3 IIpumMeHeHne NPOU3BOAHON K 2 - 2 2 -
UCCIIEIOBAHMIO (DYHKIIMI HA MOHOTOHHOCTb U
S3KCTPEMYMBL.
Tema 8.4 HaxoxneHnne HanOopIero u 2 - 2 2 -
HAMMEHBLIErO 3HAYCeHUs] QYHKLMU Ha OTPE3Ke
[pakTuueckoe 3anaTue Ne22 «MccaenoBanue 2 - 2 - 2
(GyHKIUM ¢ TOMOIIBIO TPOU3BOAHOM)
HpaxkTuueckoe 3anaTue Ne23 «Haxoxaenmne 2 - 2 - 2
HAUO0O0JIbIIEro H HAMMEHbIIero 3HaYeHui
byHKIHN»
[pakTuueckoe 3anaTue Ne24 «Ucciaenopanue u 2 - 2 - 2
nocTpoeHye rpapukos GyHKUHH ¢ MOMOMbIO
MPOU3BOTHON
IIpakTnuyeckoe 3ansaTue Ne2S «Illpumenenue 2 - 2 - 2
NPOU3BOAHON NPH pelieHNH NPUKJIATHBIX
3aga4u»
Tewma 8.5 IlepBooOpasnast. Tabnuna 2 - 2 2 -
1epBOOOPA3HBIX.
Tema 8.6 MHTErpas, ero reOMeTpU4eCKUil CMBICI. 3 1 2 2 -
Brruncnenue onpeneneHHOro nHTerpaa no
dhopmyne Hetotona—JleiibHuna.
IIpakTnuyeckoe 3ansaTHe Ne26 «Bpruncienune 2 - 2 - 2
HeoNnpeAeJ¢HHbIX HHTEIPAJIOB)
IIpakTnueckoe 3ansaTue Ne27 «Bpruuncienune 2 - 2 - 2
onpeaeJéHHbIX HHTErpajaoB»
IIpakTnuyeckoe 3ansaTue Ne28 «llpumenenue 2 - 2 - 2
HHTErpajioB NpH pelieHUH NPUKJIATHBIX
3aga4y»
Tema 8.7 IIpumepel perenuit 3 1 2 2 -
muddepeHraIbHbIX YPaBHEHUH
Pa3znen 9 YpasHeHus1 H HepaBeHCTBA 56 2 54 26 28
Tema 9.1 ToxxnecTsa U TOXIECTBEHHBIE 2 - 2 2 -
npeoOpa3oBaHus BEIPAKEHHUH. Y paBHEHHE, KOPEHb
ypasHeHus1. HepaBeHCTBO, peleHne HepaBeHCTBa.
IIpakTnuyeckoe 3ansaTue Ne29 «BpinosHeHnue 2 - 2 - 2
TOK/AeCTBEHHBIX Npeodpa3oBaHHi»
Tema 9.2 OcHOBHBIE METO/IBI PELIEHHUS LENbIX U 2 - 2 - -
IpoOHO-pallMOHAJIPHBIX YPABHEHHH U HEPABEHCTB.
HpaxkTuueckoe 3anaTne Ne30 «Pemenue mesbix 2 - 2 - 2
U ApO0HO-PALIHOHAJILHBIX YPABHEHHI»
[pakTuueckoe 3anaTue Ne31 «Pemenue mesbix 2 - 2 - 2
U ApOOHO-PALIMOHAJBHBIX HEPABEHCTB»
Tema 9.3 IIpeoOpazoBaHms YUCIOBBIX 3 1 2 2 -
BBIPAKCHU, COAEPKAIUX CTENEHU U KOPHU
IpakTHueckoe 3anaTne Ne32 2 - 2 - 2
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YueOHasn Harpy3ka (uac.)

Copep:xanue o0y4eHHs Oo0bem
(HaI/IMeHOEaHI/Ie pasn};.nos U TeM) OII (uac.) CPC Bcero Teop. | Ipaxr.
3aHSATHS | 3AHATHSA
«IIpeoOpa3oBaHus YHCIOBBIX BBIPAKEHHH,
COAEP’KAIUX CTENEHU H KOPHH»
IIpakTnuyeckoe 3ansaTue Ne33 «Pemenue 2 - 2 - 2
HPPALHOHAJBbHBIX YPABHEHUID)
Tema 9.4 I1okazatesbHbIC YPABHEHUS 2 - 2 2 -
HpaxkTuueckoe 3anaTue Ne34 «Pemenne 2 - 2 - 2
NMOKAa3aTEJIbHbIX YPABHEHHI»
Tema 9.5 IIpeobpazoBaHme BbIpasKEHU, 2 - 2 2 -
COZIePIKALTUX JIOTapH(PMBbI
Tewma 9.6 JlorapudMudeckne ypaBHEHUs 2 - 2 2 -
IIpakTnuyeckoe 3ansaTue Ne3S «Pemenue 2 - 2 - 2
Jorapu(pmMuuecKux ypaBHeHHUi»
Tema 9.7 OcHOBHBIE TPUTOHOMETPUYECKUE 2 - 2 2 -
dopmybl. [IpeoOpasoBanue
TPUTOHOMETPUYECKHUX BBIPAKEHUMN
IIpakTnuyeckoe 3ansaTue Ne36 2 - 2 - 2
«IIpeobpa3oBaHue TPUTOHOMETPHYECKHX
BbIPAKEHHI»
Tema 9.8 PemeHne TpUroHOMETPUYECKUX 3 1 2 2 -
YPaBHEHHUI.
IIpakTnuyeckoe 3ansaTue Ne37 «Pemenue 2 B 2 B 2
TPHITOHOMETPHYECKHUX YPABHEHHID)
IIpakTnueckoe 3ansTue Ne38 «Pemenue 2 - 2 - 2
TPUTOHOMETPHYECKHUX YPABHEHHH H 0TOOP
KOpPHeH ¢ NOMOIbI0 TPHTOHOMETPHYECKOH
OKPYKHOCTHD)
Tema 9.9 Pemenune cucteM JUHEHHBIX YPABHEHU. 2 - 2 2 -
Martpuna cCuCTEeMbl JIMHEHHBIX YPaBHEHUI
IIpakTnuyeckoe 3ansaTue Ne39 «llpumenenue 2 - 2 - 2
onpeaeauTes AJsl pelIeHHs] CHCTEMBI
JIUHEHHBIX YPaBHEHU»
HpaxkTuueckoe 3anaTue Ne40 «Pemenue 2 - 2 - 2
CHCTEM YPABHEHHH M HEPABEHCTB)
Tema 9.10 Pemenne TpUroHOMETPUUECKHUX 2 - 2 2
HEPAaBEHCTB
paxkTuueckoe 3anaTue Ne4l «Pemenne 2 - 2 - 2
TPHTOHOMETPHYECKUX HEPABEHCTB)
Tema 9.11 OcHOBHBIE METOABI peLIEHUS 2 - 2 2 -
NIOKA3aTEIbHBIX U JIOTapu(MUIECKHX HEPABEHCTB.
paxkTuueckoe 3anaTue Ne42 «Pemenue 2 - 2 - 2
NMOKA3aTEJbHBIX H JOTapH(PMHYECKHX
HEPaABEHCTB»
Tema 9.12 OcHOBHBIE METOABI pELIECHUS 2 - 2 2 -
UPPaLMOHAJIbHBIX HEPABEHCTB
Tema 9.13 YpaBHeHus1, HEPaBEHCTBA U CUCTEMBI C 2 - 2 2 -
napameTpamu
Pasznen 10 BekTope!l 1 KOOPAUHATHLI B 8 - 8 6 2

NMPOCTPAHCTBE
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Conep:xaHue 00yueHHs Oobem Yuebnas narpysxa (1ac.)
(HauMeHoOBaHMe Pa3/1eJIoB U TeM) OII (uac.) CPC Bcero Teop. | Ipaxr.
3AHATHS | 3aHATHSA

Tema 10.1 Bektop B mpoctpaHcTBe. JleficTBUA HAal 2 - 2 2 -
BEKTOpPaMHU
Tema 10.2 IlonsTHe KOMIIaHAPHBIE BEKTOPHIL. 2 - 2 2 -
[IpaBuno napannenenunena. Pa3jgokeHue BeKTopa
110 TPEM HEKOMILIAHAPHBIM BEKTOPaM.
[pakTuueckoe 3anaTue Ned3 «BoimoiHeHue 2 - 2 - 2
AefCTBUI HAX BEKTOPAM M)
Tema 10.3 IlpsamoyronbHas cucremMa KOOpAUHAT B 2 - 2 2 -
npocTtpaHcTBe. CBsI3b MEXIY KOOpPAUHATAMU
BEKTOpAa U KOOPJAMHATAMH TOYEK
Huoueuoyaivuslit npoexm 12 - - -
Ipomesxncymounan ammecmayus 24 - - -
Bcero uacos B 2—Mm cemecTpe 170 8 132 72 60
Bcero 267 14 217 131 86

4.3 TeMmbl HHAUBHAYAJIBHBIX IPOEKTOB

B Teuenne 1 xypca KaxkabM OOyYarOIIUMCS BBITOJHSIETCS MHIUBHIYAJIBHBIA MPOEKT MO OTHOH
WIA HECKOJbKUM IUCIMIUIMHAM, B paMkax y4eOHOro BPEMEHH, CIELHAIbHO OTBEICHHOTO y4eOHBIM
wiaHoM (DenepanbHblii TOCYAapCTBEHHBIH 00Pa30BaTENbHBIH CTAHAAPT CpenHero (MOJHOro) obmiero
o0Opa3oBaHus, yTBepKAEHHBIN nprukazoM MuHoOpHayku Poccun ot 17 anpenst 2012 . Ne 413).

TemMbl HHAUBHAYAJBbHBIX IPOEKTOB
MaremaTuka U UCKYCCTBO.
MaremMaTuka B HayKe U TEXHHUKE
JKeHIuHbBI-MaTeMaTUKU

Benukue YYCHBIC MAaTEMATUKHU

3HaKOMOe U HeH3BeCTHOe Yucyo [1u

e A e

— O
o -

. IlpakTHueckoe NpUMEHEHHE MPOLICHTOB

— =
N —

. TpuroHomMeTpusi U UCTOPUSI YEIOBEYECTBA.
. 3HaKOMOe€ 1 Heu3BecTHoe uucio I1u

—
[V, I S OS]

. Jlenta Mebuyca u e€ CBOWCTBA.
. Kpussie BTOporo nopsinka

—
R0 - N

. Benukue maTemaTuku APEBHOCTU

DN —
S O

. HpaBI/IJ'IbeIe U NOJYTIPaBUJIbHBIC MHOT'OT'PaAHHHUKH.

. Maremaruka B ”H)OPMALIMOHHBIX TEXHOJIOTHIX

. Anre6pa JIOTUKHA U JIOTUYCCKHUE OCHOBBI KOMITBIOTECPA
. Kak YUUIUCh MATEMATHUKE JCTU B MPOLJILIC BpEMEHA

Hctopust OTKpBITHS KOMILUIEKCHBIX YUCEN U UX TPUMEHEHUE
MatemaTHKH U UX OTKPBITUS B rofbl Bennkoit OTeuecTBEHHON BONHHBI

. Kpenuts! v NpOLIEHTHI B )KU3HU COBPEMEHHOTO 4€JIOBEKA

MHOrorpaHHUKH B F€OMETPUH, IPUPOAE, APXUTEKTYPE U UCKYCCTBE

HCTOpI/Iﬂ MOSIBJIEHUSI 1 OCHOBHBIE MOHATHS MaTeMaTHYECKOM CTATUCTUKHU
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5. YCJIOBUA PEATN3ALINM MPOTPAMMbI YYEEHOW ANCLIAMNHBI

5.1 MaTepuanbHO-TeXHNYECKOe obecneveHune

Peanusauma yuyeb6HON AUCUMNAMHBI OCYLLECTBASETCA B Y4yeOHOM KabuHeTe «MartemaTuka.
MpuknagHasa maTemaTuka».

B coctaB yuyeb6HO-METOAMYECKOTO W MaTepuasbHO-TEXHUYECKOro obecneyeHns nporpammbl
yuyebHON ancumnnmHbl «MatemaTuKa» BXOAAT:

- rocafjo4Hble MecTa Mo KoJIMYecTBy 0byyaroLimnxces;

- pabouee mecTo npenogasartesns;

- MyNbTUMeLWUWAHbINA NPOEKTOP;

- WHTepaKTMBHasA [OCKa,;

- KOMMJEKT y4ebHO-HarnaaHbIX Nocobuii;

- KOMMEKT y4yebHO-MeTOANYECKOW AOKYMeHTaLun.
5.2 NHopmaymoHHoe obecrniedeHne obyveHUs

[ns peanusaymm nporpammbl B 6MGIMOTEUYHbIN POHA BXOAAT YUYEOHUKM, Y4eBHO-METOANYECKME
KomnnekTbl (YMK), o6ecneunBaroLe 0CBOEHUE YUEOHON ANCUNNANHBI «MaTemMaTuKa».

MeyaTHbIe U3jaHNA
1 bawmakoB M.N. MatemaTuka: y4deb. An8 CTYAEHTOB Y4pexaeHWi cpef.npod.obpasoBaHus/
M.M.bawmakoB. - 2-e mn3a. - M. O6pasoBaTenbHO-U3gaTeNbCKUiA LEHTP «AKagemusa», 2024 - 288c.
ISBN 978-5-0054-2706-9
2. bawmakoB M.N. MatemaTuka. 3agayHmk: y4ye6. nocobue ANA  CTYAEHTOB  YUpeXxAeHui
cpea.npog.obpasosaHns/ M.M.bawmakos. - 2-e u3g., cTep. - M. O6pa3oBaTenbHO-N34aTeNbCKUIA LLEHTP
«Akagemua», 2024 - 432c. ISBN 978-5-0054-2831-8
3. boromonos, H. B. MartemaTuka : y4ebHUK [18 CpefHero npodeccmoHanbHoro obpasoBaHus /
H. B. boromonos, . . CamoitneHko. — 5-e u3a., nepepab. u gon. — Mocksa : Mi3gaTenbcTBO HOpaiiT,
2024. — 401 c. — (MpodpeccnoHanbHoe o6bpasosaHune). — ISBN 978-5-534-07878-7. — Tekct
3NeKTPOHHbLIN // O6pa3oBaTenbHaa nnatdopma KO paiiT [cainT]. — URL: https://urait.ru/bcode/536607
4. [opogeesa, A. B. Martematnka : y4yebHUK [ONnd CcpegHero npogeccnoHanbsHoro obpasosaHus /
A. B. fopoeeBa. — 3-e u3g., nepepab. n gon. — Mocksa : W3gaTenscTtBo KOpaiit, 2024. — 400 ¢. —
(MpotheccmoHanbHoe o6pasoBaHue). — ISBN 978-5-534-15555-6. — TeKkCT : 3MeKTPOHHbIA [/
O6pasoBaTtenbHas nnatopma KOpait [caiiT]. — URL: https://urait.ru/bcode/537121.
5. Bacunbes, A. A. Teopus BEPOATHOCTEN M MaTeMaTMUecKas CTaTUCTUKA : YY4EOHUK N NPaKTUKYM ANs

cpeaHero npogeccuoHanbHOro obpasoBaHusa / A. A. BacunbeB. — 2-e u3f., ucnp. u gon. — Mocksa :
WN3patenbctBo HOpait, 2024. — 224 ¢. — (MpodgeccnoHanbHoe o6pasoBaHue). — ISBN 978-5-534-
16717-7. — TekCT  : aNeKTPOHHbIA // O6pasosatenbHas nnatopma HOpant  [cainT]. — URL:

https://urait.ru/bcode/539468
JononHnTensHasa nutepartypa
6. boromonos, H. B. TlpakTuyeckue 3aHATUA N0 MaTtemaTuke : yyebHoe nocobue Ana cpefHero

npodgeccuoHanbHoro o6pasosaHusa / H. B. boromonos. — 11-e wu3g., nepepab. n gon. — Mocksa :
WN3patenbctBo HOpait, 2024. — 571 ¢. — (MpodgeccnoHanbHoe o6pasoBaHue). — ISBN 978-5-534-
18419-8. — TeKCT : aNeKTPOHHbIA // Ob6pasosatenbHas nnatopma HOpant  [cainT]. — URL:

https://urait.ru/bcode/534966
7. boromonoe, H.B. Marematnka. 3agaunm C PpeLWIEHUsIMKU . yyebHOe nocobue [Ana CpegHero

npodgeccuoHanbHoro o6pasosaHus / H. B. boromonos. — 2-e wu3d., wucnp. u  gon. — Mocksa :
WN3patenbctBo HOpaiit,2024. — 755 ¢. — (MpodeccnoHanbHoe o6pasoBaHue). — ISBN 978-5-534-
16211-0. — TekCT : aNeKTPOHHbIA // O6pasoBatenbHas nnatopma HOpant  [cainT]. — URL:

https://urait.ru/bcode/544899

8. Kpemep, H. L. MaTematuka gns  Konnegxkewn :  ydyebHoe nocobue ANA  CpeaHero
npogeccuoHanbHoro o6pasosaHuns/ H. L. Kpemep, O. . KoHcTaHTUHOBa, M. H. ®puamaH ; nof
pepakuunein H. L. Kpemepa. — 12-e n3g., nepepab. n gon. — Mocksa : M3gatenbcteo KOpaliit, 2024. —
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408 c¢. — (MpodeccnoHanbHoe obpasoBaHue). — ISBN 978-5-534-17852-4. — TeKCT : 3NIeKTPOHHbINA //
O6pa3oBatenbHasa nnatdopma KOpaiT [cainT]. — URL: https://urait.ru/bcode/536272

9. Kyuep, T.M. Martematuka. TecTbl : yyebHOe nMocobue pJna cpefHero npogeccMoHasbHOro
ob6pasoBaHua / T. M. Kyuyep. — 2-e u3g., ucnp. m gon. — MockBa : M3pgaTencTBo HOpait, 2024. —
541 c¢. — (MpodeccnoHanbHoe obpasoBaHue). — ISBN 978-5-534-10555-1. — TeKCT : 3/1eKTPOHHbINA //
O6pasoBaTtenbHas nnatopma KOpait [caiiT]. — URL: https://urait.ru/bcode/537754.

10. WarwnH, B. /1. Martematnyeckuii aHanu3. ba3oBble MOHATMA : y4yebHOe nocobue ANA CpefHero
npodgeccuoHanbHoro o6bpasosaHusa / B. Jl. LWaruH, A. B. CokonoB. — Mocksa : W3gatenscTBo HOpair,
2024. — 245 c. — (MpodeccnoHanbHoe o6pasoBaHue). — ISBN 978-5-9916-9072-0. — Tekct
3NeKTPOHHbLIN // O6pa3oBaTenbHasa nnatdopma KO paiT [cainT]. — URL: https://urait.ru/bcode/538330.

11. Wwunayes, B. C. Marematmka : y4eb6HMK W NpakTUKyM [0S CPefHero npogecCcroHanbHOro

ob6pasoaHua / B. C. LUunayes ; nog pepgakumein A. H. TuxoHoBa. — 8-e u3fg., nepepab. u pgon. —
MockBsa : N3paTenscTBo KOpanT, 2024. — 447 ¢. — (MpodeccmoHanbHoe obpasoBaHme). — ISBN 978-5-
534-13405-6. — TeKcT : 3NeKTPOHHbIA // O6pa3oBatenbHad nnatgopma HOpant [caint]. — URL:

https://urait.ru/bcode/536591.
12. OanuHrep, B. A. MaTematunka: TPUrOHOMETPUYECKME YPaBHEHUA N HepaBEHCTBA : yue6HOe nocobue

ANA  cpegHero npogeccnoHanbHoro o6pasosaHusa / B. A. JanuHrep. — 2-e u3f., ucnp. u gon. —
Mocksa : M3pgaTenbcTBo KOpaliit, 2024. — 136 ¢c. — (MpodeccnoHanbHoe obpasoBaHne). — ISBN 978-5-
534-08453-5. — TekcT : 3aneKTpOHHbIA // O6pasosatenbHas nnatpopma HOpait [canT]. — URL:

https://urait.ru/bcode/539634
13. OanuHrep, B. A. MaremaTtuka: forapumMmuyeckne ypaBHeHUs U HepaBeHCTBa : yuebHoe nocobue

ANA  cpefHero npogeccnoHansHoro o6pasosaHua / B. A. JanuHrep. — 2-e u3f., ucnp. u gon. —
Mocksa : M3pgaTenscTBo HOpanT, 2024. — 176 ¢. — (MpodeccmoHanbHoe obpasoBaHme). — ISBN 978-5-
534-05316-6. — TeKcT : 3NeKTpOHHbIA // O6pa3oBatenbHad nnatgopma HOpaint [caint]. — URL:

https://urait.ru/bcode/539463

14. boromonos, H. B. TeomeTpus : yuyeb6Hoe nocobue ans cpefHero npodeccroHansHoro o6pasosanHus /
H. B. boromonos. — MockBa : W3gatenbctBo Hpait, 2024. — 108 c. — (MpodeccnoHanbHoe
obpasoBaHue). — ISBN 978-5-534-09528-9. — TeKcCT : aneKTpoHHbIA // Obpa3oBaTenbHas nnatpopma
FOpaiT [caiT]. — URL: https://urait.ru/bcode/536961

MNHpopmaynoHHbIe pecypcbl
- 3bC «IPRbooks»
- 36C «lOPANT»

6. KOHTPO/Ib 1 OLLEHKA PE3Y/IbTATOB OCBOEHWUSA YYEBHOW
AVNCLUMNHDI

KOHTpPONb U oleHKa pe3ynbTaTOB OCBOEHUS AUCLMNAMHBLI OCYLLECTBASKOTCS NpenojaBaTeneM B
npouecce NpoBeAeHNs MPaKTUYECKUX 3aHSTUIA, OLEHKM OTBETOB Ha KOHTPO/bHbIE BOMPOCHI, a TaKxke
BbINOHEHNS 06YYaLWNMUCA UHANBUAYANbHbBIX 3aaHWiA.

MeToabl KOHPONA 1

PesynbTaTbl 06y4eHUs OLeHKWN pe3ynbTaToB
o0by4yeHus

1) ymeHVe onepupoBaTb NOHATUAMM: ONpejesieHne, akcMoma, Teopema, OueHka
cnencTBue, CBOMCTBO, NPU3HaK, [0Ka3aTeNbCTBO, PABHOCU/IbHbIE MepeymncneHHbIX
(hOPMY/IMPOBKN; YMeHNe (POPMyIMpoBaTb 06paTHOE M MPOTUBOMOIOXKHOE pe3ynbTaToB 00yYeHus
YTBEpPXAEeHME, MPUBOLUTL NMPUMEPLI U KOHTPMNPUMEpPbI, UCMO/b30BaTb METO/ npu BbIMO/THEHUY
MaTemMaTu4ecKon UHAYKLUUN; NPOBOANTL LOKa3aTe/lbHble PacCyXAeHUs npu 3afiaHuii Ha
peLleHnn 3afay, OLeHMBaTb IOTMYECKYH NPaBUIbHOCTb PACCYXAEeHWU; NMpakTUYecKnx

3aHATUAX, TEKYLWEM WU
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2) yMeHHe OnepupoBaTh MOHITUAMHI: MHOXKECTBO, IIOAMHOYKECTBO, ONEPaLuN
HaJ MHOXKE€CTBAMH, YMEHHUE UCIIONb30BaTh TEOPETUKO-MHOXKECTBEHHbIN
anmnapar AJisl ONMCAHUS PEAbHBIX MIPOLIECCOB U SIBJICHUN U NPU PELICHUU
3a/1a4, B TOM YHCJIE U3 IPYTHX YYEOHBIX MPEIMETOB,;

3) yMeHHue onepupoBaTh MOHATUSAME: rpad), CBSI3HBIN rpad, AepeBo, LMK,
rpad Ha IUIOCKOCTH, YMEHHE 3a7aBaTh U OMUCHIBATH rpadbl Pa3INIHBIMH
croco0amu; HCMOB30BaTh Ipadpl IPU PELICHUH 3a1aY;

4) ymenue cBOOOTHO ONEPUPOBATH MOHITUSIMHU: COUYETAHHE, TIEPECTAHOBKA,
YHCIIO COYETAHUH, YICIIO EPECTaHOBOK;, OMHOM HploTOHA; yMeHne
NPUMEHSITh KOMOMHATOPHBIE (DAKTBI U PACCYIKICHUS U PEILeHHs 3a/1ad,;

5) yMeH#He onepupoBaTh MOHATHSIMH: HATYPaIbHOE YUCIIO, LIEJIOE YHCIIO,
OCTaTOK MO MOJYJII0, PALIMOHAJIBHOE YHUCJIO, UPPALOHAIIBHOE YHUCIIO,
MHO’KECTBA HAaTyPaJIbHBIX, LIEJbIX, PALIHOHAIBHBIX, 1EHCTBUTEIbHBIX YHCET,
YMEHHE UCTIONb30BATh NPU3HAKH IEIMMOCTH, HAUMEHBIIUH OOLIHit
JEeNUTENb 1 HAUMeHbIIee o0l1ee KpaTHoe, anroputM EBkinaa npu pemeHnu
3a/1a4; 3HAKOMCTBO C Pa3JIMYHbIMU [TO3ULUOHHBIMU CUCTEMAMU CUHCIICHMUS,

6) yMeHre cBOOOTHO OMEePUPOBATH MOHSITUSIME. CTETIEHD C LIETBIM
MOKa3aTesieM, KOPeHb HaTyPaJIbHOU CTEMEHH, CTENEHb C PAlIMOHAIbHBIM
MOKa3aTejieM, CTeNeHb ¢ AeHCTBUTENbHBIM (BEIIECTBEHHBIM ) ITOKA3aTEIIEM,
norapudm 4ucia, CHHyC, KOCHHYC U TAHTE€HC MPOU3BOJILHOTO YHCIIA;

7) yMeHHUE ONepUPOBATh MOHATUSAMH: TOXKIECTBO, TOKASCTBEHHOE
npeoOpasoBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMa YPABHEHUH U
HEPABCHCTB, PABHOCHUJIbHOCTb ypaBHeHHfI, HEPABCHCTB U CUCTEM,
paluOHAJBHBIC, UPPALIUOHAJIBHBIC, MTOKA3aTCJIBHBIC, CTCIICHHBIC,
JorapupMHUECKUE, TPUTOHOMETPHUYECKIE YPABHEHHS, HEPABEHCTBA U
CUCTEMbI, YMCHHUEC PCIIATh YPABHCHUA, HCPABEHCTBA U CUCTEMBbI C ITIOMOIIBIO
Pa3JIMYHBIX IPUEMOB, PECIIATh YPABHCHUS, HCPABCHCTBA U CUCTEMBI C
napamMeTpoM, NMPUMEHATL YPAaBHCHUSA, HEPABECHCTBA, UX CUCTEMbI IJIA
pPEICHUA MATEMAaTHYCCKUX 3ada4 U 3ada4 U3 PA3JIMYHbIX O6HaCTeI>'I HAayKH U
peabHOMN JKU3HU,

8) ymeH#e cBOOOHO OMEepHpPOBATh MOHATHAMHE: rpaduk PyHKIMHU, oOpaTHAs
byHKIHS, KOMITO3ULHs (pyHKIUH, TMHEHHas QyHKIHS, KBagpaTHIHASI
byHKIMS, cTeneHHast PYyHKIHS C LEeJbIM MTOKa3aTeneM, TPUTOHOMETPHIECKHE
byHKIMH, 0OpaTHBIE TPUTOHOMETPHUYECKHE (PYHKINY, TOKa3aTeIbHAs U
Jorapudpmmuueckasi pyHKINU, yMEHHE CTPOUTD IpadUKu (yHKIIHHA, BBITOIHSITH
npeoOpa3oBaHus rpa@uKoOB PyHKINT;

yYMEHHE UCTIONb30BaTh rpaduku QyHKIMHA A U3YUEHHS ITPOLIECCOB U
3aBHUCHMOCTEH TPH PEIICHUH 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB U U3
peanbHOH JKU3HHU, BRIpAKaTh (POpMysIaMH 3aBICUMOCTH MEKAY BETMYHHAMUY,

yMeHHe CBOOOTHO OMEPHUPOBATH MOHSATUSIMU. Y€THOCTb (DY HKIIUH,
MEPUOANYHOCTh (PYHKIMU, OTPAaHHYEHHOCTD (PYHKITUH, MOHOTOHHOCTD
byHKUIMH, SKCTpeMyM PyHKIMH, HaubOoIbIee U HANMEHbIIIee 3HAYCHUS
(YHKIMK Ha MPOMEKYTKE, YMEHUE POBOIUTD UCCIIEAOBaHNUEe (Y HKIINY,

yMEHHE UCIIOIb30BATh CBONCTBA U Tpaduky GyHKIHMHA A5 peLIeHUs
ypaBHEHUI, HEPABEHCTB U 3371a4 C MapaMeTpamMu; U300pakaTb Ha
KOOPAMHATHON MJIOCKOCTU MHOKECTBA PELICHUI YPABHEHU, HEPABEHCTB U
UX CUCTEM,

9) ymeHue cBOOOIHO ONEPUPOBATH MOHATUSIMU: TTOCJIEA0BATEIBHOCTD,
apupMeTHIeCcKas MPOrPeCcCHsi, FeOMETPHUECKas IPOrpeccHsi, 0ECKOHEUHO

pyOeKHOM KOHTpPOJiE -
YCTHBIN ompoc,
TECTHPOBAHUE,
CaMOCTOSITENTbHAS
pabora.

Ouenka B  pamkax
MIPOMEKY TOUHON
aTTeCTalUU:

i pepeHIPOBAHHBIN
3a4€T, S3K3aMEH.
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yOBIBarOINAs TEOMETPHUYECKAs MPOTPECCHST, YMEHUE 3a/1aBaTh
MOCJIEIOBATEIBHOCTH, B TOM YHCIIE C TOMOIIBIO PEKYPPEHTHBIX (HOPMYJI,

10) ymeHHe onepupoBaTh MOHATHSIMU: HETIPEPbIBHOCTD (DY HKIIMH, ACHMITTOTHI
rpaduka QyHKUNY, IepBasi U BTOpast MPOU3BOIHAS (pyHKIUH,
reOMEeTPUYECKUN U (PU3MIECKUH CMBICI MPOU3BOIHOM, MepBOOOpasHasi,
OTIpeNeICHHbIA HHTETPaJ, yMEHUE HAXOAUTb aCUMIITOTHI rpaduka (pyHKIHY;
YMEHHE BbIYHUCISTh POU3BOAHBIE CYMMBI, TPOU3BEACHUS, YACTHOTO U
KOMITO3ULIUH (PyHKIUH, HAXOIUTh yPAaBHEHHE KacaTeJbHON K rpaduky
($YHKIMY; YMEHHE HCIIONIBb30BATh MPOU3BOIHYIO JUIsl HCCIENOBaHUS (YHKIIHIA,
IUTL HAXOJKACHUST HAWJTYYIIero PEIeHUs] B IPUKJIATHBIX, B TOM YHCIIE
COLMAIbHO-3KOHOMHUYECKUX U (PU3UUECKUX 3aauax, AJIsl ONpeaesICHHs
CKOPOCTH M yCKOPEHHMSI;, HAXOIUTh IJIOMAaIu U 00BbeMbI PHUTYP C TOMOIIBIO
UHTErpaja; MPUBOAUTH IPUMEPHl MATEMATHUECKOTO MOJICITMPOBAHUS C
NOMOIIBI0 U} PepeHIInaTbHBIX YPaBHEHHIA,

11) ymeH#He OnepupoBaTh MOHSITHSIMU, KOMILIEKCHOE YUCIIO, COTPSIKEHHBIE
KOMILIEKCHBIE YHCITa, MOAYJIb U apI'YMEHT KOMILIEKCHOTO Yucia, popma
3aMKUCH KOMITJIEKCHBIX YHCeN (reOMeTpUYecKasi, TPUTOHOMETPUYECKast U
anaredpandeckasi), yMeTb IPOU3BOAUTH apU(PMETHIECKIE ASHCTBUS C
KOMILJIEKCHBIMHU YUCJIAMU;, TIPUBOIUTD IPUMEPDI UCTIOIb30BAHMUS
KOMILIEKCHBIX YHCETT,

12) ymerne cBOOOIHO ONEPUPOBATH MOHITHSIMU: CpEAHEe apuPMETHIECKOE,
MenuaHa, HanOoubliee U HAMMEHbIIee 3HAYCHUSI, pa3Max, TUCIIEPCHs,
CTaH/IapTHOE OTKJIOHEHHE JJIsl OMUCAHMsI UNCIIOBBIX AAHHBIX, yMEHHE
UCCJIeNIOBAaTh CTATUCTUYECKHE JaHHbIE, B TOM YHCJIe C IPUMEHEHHEM
rpapuUecKuX METOIOB U 3JIEKTPOHHBIX CPEACTB; IpapUuecKy UCCIe0BATh
COBMECTHBIE HAOIIOIEHHSI C TIOMOLIBIO IUArpaMM PacCEeUBaHMSI U JIMHEHHON
perpeccuy;

13) yMeHHne HaXOUTh BEPOSTHOCTH COOBITHI C HCIIOJIb30BAHNEM
rpadpuuecKuX METOAOB; MPUMEHSTh JUIsl PELICHUs 3a1a4 (POpMYJIbI CIOKEHHUS
U YMHOXXEHHSI BEPOSITHOCTEH, POpMyITy TIOJTHOH BEpOSTHOCTH, (HOpMyITy
bepnysum, komOnHaTOpHBIE PaKkThl 1 HOPMYJIBL, OLIEHUBATH BEPOSTHOCTH
peasbHBIX COOBITHI, YMEHHE OTIEPUPOBATh MOHATHIAMHU: CITydaiiHast
BEJIMYMHA, PACTIPEACICHIE BEPOSITHOCTEH, MATEMaTHYECKOE OXKUIAHUE,
IUCTIEPCHS U CTAHAAPTHOE OTKJIOHEHHE CITyYaiHON BETMYUHBL, PYHKLIUN
pacrnpeneneHus v MIOTHOCTH PABHOMEPHOTO, TIOKA3aTeIbHOTO U
HOPMAJIBHOTO PacIpenesieH i, yMEHNE HCIIONIb30BATh CBOMCTBA M3YYEHHBIX
pacnpeneneHuil st peleHns 3aa4; 3HAKOMCTBO C TIOHSATHSIMH: 3aKOH
OOJBIINX YHCEN, METOMBI BHIOOPOUHBIX HCCIENOBAHUN, YMEHHE IPUBOIUTD
NPUMEPHI MMPOSIBIICHUS 3aKOHA OOJBIINX YHCEN B TPUPOIHBIX U
00I1IeCTBEHHBIX SIBICHUSX;

14) ymerne cBOOOIHO ONEPUPOBATH MOHATHIMU: TOYKA, MPSIMasi, TNIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIyd, MJIOCKUH YTOJ, ABYTPAHHBIN YIOJI, TPEXT PaHHBIN
yTOJI, IEPECEKAIOIUECS, APAJIICIIBHBIE U CKPEIUBAIOIINECS IIPSIMBIE,
napajii€JIbHOCTE U NEPINEHAUKYTIAPHOCTD MPAMBIX U HJ'IOCKOCTGfI, YIOJI MEXOY
MPSIMBIMH, YTOJI MEXKAY NMPSMOHN U MJIOCKOCTBIO, YTOJI MEKAY INIOCKOCTSIMU,
YMEHUE UCTIOJIB30BAaTh MPU PCIICHUHA 3ada41 U3YYICHHBIC (I)aKTbI " TCOPEMBI
MJIAHUMETPUN, YMECHUE OLICHUBATL PA3MEPLI OOBEKTOB B OKpYy’Karouem

MHpPE; YMEHHUE OIIEPUPOBATh ITOHATUSIMU. MHOTOTPaHHUK, CEUCHUE
MHOTOTPaHHHKA, MPAaBUJIbHBII MHOTOTPAHHUK, NTPU3Ma, TUpamMuaa, gurypa u
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MOBEPXHOCTD BPALICHHUS, [IFJIMHIP, KOHYC, 11ap, chepa, pa3zBepTka
MOBEPXHOCTH, CEYEHUSI KOHYCA U LMJIMHAPA, MApaJICIbHbIE OCH WU
OCHOBAHHMIO, CEUEHHE 11apa, MIIOCKOCTh, Kacarmasics chepsl, LHIHHAPA,
KOHYyCa, YMEHHE CTPOUTDH CEUYEHHE MHOTOTPaHHHKA, H300pakaTh
MHOTOTPAaHHHKH, (PUTYPBI U IOBEPXHOCTH BPAIICHUS, UX CEYCHUS, B TOM
YHUCJIe C MOMOUIBIO 3JI€KTPOHHBIX CPEACTB, YMEHUE IPUMEHATh CBOWCTBA
reOMETPHUYECKUX (PUTYP, CAMOCTOSTENLHO (POPMYJITMPOBATD ONPENEICHUS
U3y4daeMbIX (PUTYp, BBIIABUTATH TUIIOTE3bI O CBOHCTBAX M MPHU3HAKAX
reoMeTpuUuecKux Gpuryp, 0OOCHOBBIBATH MITH OMPOBEPTATh HX, YMEHHUE
MPOBOIUTH KJacCH(PHUKALNIO GUTYP TIO PA3JIUYHBIM IPU3HAKAM, BBITTOJHSTH
HEOOXOIMMBIE TOTIOJTHUTENNbHbIE TOCTPOSHHS,

15) ymerne cBOOOIHO ONEPUPOBATH MOHATHIMH: TUIOIIAAb (PUTYPBI, 00BEM
(burypbl, BeIMYNHA yTJa, PACCTOSHUE OT TOYKH 10 TUNIOCKOCTH, PACCTOSTHUE
MEXKIY MPSIMbIMH, PACCTOSTHIE MEXIY IIOCKOCTSIMH, IJIOMAans chepsl,
TUTIOIIAAb MOBEPXHOCTH MUPAMHIBL, IPU3MBI, KOHYCA, MIUHAPA, 00beM
Ky0a, MPsIMOYTOJILHOTO MapaieNenuIena, MipaMuabl, TPU3MbI, LIUJIHHAPA,
KOHyca, 11apa; yMEHHE HAXOIUTh OTHOIIEHHE 00BbEMOB MOAO0HBIX QUTYD;

16) ymeHue cBOOOIHO ONIEPUPOBATH MOHATUSMU. ABHKEHUE, TapaJlIeTbHBIN
NePEHOC, CHMMETPHS Ha TUIOCKOCTH U B TPOCTPAHCTBE, IIOBOPOT,
npeodpas3oBanue noxpodusi, mogodHbIE GUTYPBI, YMEHHE PAcIiO3HABATD
paBHBIE U TOAOOHBIE (PUTYPEL, B TOM YHCIIE B IPUPOJIE, UCKYCCTBE,
APXUTEKTypPe; YMEHHUE UCIIOIb30BATh FEOMETPHUYECKUE OTHOIIEHUS], HAXOIUTh
reOMETPHUYECKUE BETUUNHBI (JUTHA, YOI, TUIOMAaAb, O0BEM) IPH PEIICHUH
3a1a4 U3 APyrux yueOHbIX IPEAMETOB U U3 PEabHOM KU3HH,

17) ymerne cBOOOIHO OMEPUPOBATH MOHATHSIMH: MPSIMOYTOJIbHASL CHCTEMA
KOOPAMHAT, BEKTOP, KOOPAWHATHI TOUKH, KOOPAUHATHI BEKTOPA, CYMMa
BEKTOPOB, IPOU3BEICHNE BEKTOPA HA YUCJIO, PA3JIOKEHUE BEKTOPA IO
6asucy, cKaJsIpHOE MPOU3BEIEHNE, BEKTOPHOE MPOU3BENEHHE, YTOI MEXIY
BEKTOPAMH, YMEHHE UCIIOJIb30BaTh BEKTOPHBIA U KOOPAUHATHBINA METO IS
peLIeHHs TEOMETPUYECKUX 3a/1a4 U 3a/1a4 JPYTUX yUeOHBIX MPEAMETOB,
ONEePUPOBATH MOHATUAMU: MAaTpULa 2X2 U 3X3, ONPEAENTUTENb MATPULLBL,
F€OMETPUYECKHUI CMBICI ONPENEIUTENs,

18) ymMeHHne MOIeTupOBaTh peaibHble CUTYaLUH Ha SI3bIKE MATEMATUKH,
COCTABJISITh BBIPAXKEHMUs, YPABHEHHUs], HEPABEHCTBA U UX CUCTEMBI 10 yCIIOBUIO
337444, UCCIEAOBATh MOCTPOSHHBIE MOAENH C UCIOJIBb30BAHUEM armapara
anreOpbl, HHTEPIIPETUPOBATH MTOJyUYEHHBIH PE3yJIbTaT; CTPOUTD
MaTE€MaTU4YeCKUe MOJENH C IOMOLIBI0 T€OMETPUUECKUX MMOHATUN U BEJIUYUH,
peuaTe CBI3aHHbIE C HUMU NPAKTUYECKUE 3a]]a4H, COCTABIIATh
BEPOSITHOCTHYIO MOJI€JIb U HHTEPIPETUPOBATh NOJYUYECHHBINH PE3yIbTaT,
peuaTe NpUKJIaaHble 33Ja4l CPEICTBAMHU MaTEMATUYECKOT O aHAIN3a, B TOM
YHCIie COLMAIbHO-3KOHOMUYECKOT0 B (PU3NYECKOTO XapaKkTepa;

19) ymenue BbIOWpATh TMOAXOAAIIUMN METON [IJIsl pPEIIeHUs 3a7adqu,
MOHUMAHHE 3HAYMMOCTH MATEMAaTUKH B  HW3YYEHUU NPUPOAHBIX U
OOIIECTBEHHBIX MPOLIECCOB M SIBICHHUI, YMEHHE DPACIO3HABATH NPOSIBICHUE
3aKOHOB MaT€éMaTUKM B HUCKYCCTBE, YMEHHE MPUBOAUTL IPUMEPHI
MAaTE€MaTUYECKUX OTKPBITMM POCCUMCKOH M MHPOBOM MaT€MaTUYECKOU
HaYyKH..
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