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PEUEH3UNA
Ha paboyyto nporpammy o aucuynnianHe "“MaTemaTmka'
ans cneynanbHocTen 31.02.01 JleuebHoe aeno, 34.02.01 CecTpUHCKOEe €eno

Pabouast nporpamma obuieobpasoBaTe/lbHON Y4eOHON ANCUUNINHBI «MaTemaTuKa»
npefHasHaveHa ana cneyuanobHocter 31.02.01 JleyebHoe pgeno, 34.02.01 CecTpuHCKoe
[leno cocTaB/ieHa Ha OCHOBe TpeboBaHUI K pe3y/ibTaTaM OCBOEHMSA YUYeOHON AMCLUNNHBI,
npegcTtasneHHbIX B PIFOC COO, a TakKe Ha OCHOBE XapaKTepUCTUKWU NaHUPYeMblX
pe3ynbTatoB  LYXOBHO-HPAaBCTBEHHOrO  pasBUTMA, BOCNUTaHMA WU coumanmsauunu
obyuyaroLmxcs.

Mporpamma Mo MaTtemMaTuKe OTpaXkaeT OCHOBHble Tpe6oBaHMa PIrOC COO K
JIMYHOCTHbIM, MeTanpeAMEeTHbIM M NPeAMETHbIM pe3y/ibTaTaM 0CBOeHUS 06pa3oBaTe/lbHbIX
nporpamm.

B nporpamMmme OTpaeHbl: Uenn W 3a4ayM  OCBOEHMUA AUCUUNAWHbLI;  MECTO
ancunnanHel B cTpyktype CrO, o6nactb npumeHeHna paboyert nporpamMmmbl, pesynbraTbl
OCBOEHUSA AUCUMMNHBI N KOIMYECTBO YaCOB Ha OCBOEHME MPorpaMmbl AUCUUNINHBI.

Pabouas nporpamma npegnonaraet pacrnpejeneHvie TeM U n3yyeHme matepuana no
pasgenam.

Bce pasgenbl paboyeid nporpamMmbl HanpaefieHbl Ha (OPMMPOBAHME 3HAHUI U
YMEHW, B MOMHOW Mepe oTBe4valoT TpeboBaHMAM K pe3ynbTaTaM OCBOEHUA Y4ebHOW
ancunnnunHel B cooteetcTeun ¢ rocC COO.

Ko/nnyecTBo TeOpeTMYECKMX 3aHATU U NpakKTU4ecKUX paboT COOTBETCTBYET
TpeboBaHUAM y4eb6HOro nnaHa.

KOHTpONb 1 oueHKa pe3yibTaToB OCBOEHWS YH4EeOHOM ANCLUUNINHBI OCYLLECTBNAIOTCS
B (DOpMe KOHTPO/IbHOW paboThbl U 3K3aMeHa.

CopfepxaHue n3naraemoro martepuana COOTBETCTBYET COBPEMEHHbIM
npeAcTaBneHNsM B 061acT maTeMaTUKW, WCMNOMb3YeTCAa HayuHbldi noaxod. J[aHHas
nporpamma MnoAroTOB/IEHA Ha XOpPOLIEM METOAMYECKOM YpPOBHE, C YY4ETOM TpebGOBaHWUM
®rocC Cro v moxeT 6bITb UCNO/b30BaHa B y4eO6HOM MpoLecce.

--07 H. B. YepHoycoBa, K.N.H. [AOUEHT Kaeapbl MaTEMATUKN U
>enojaBaHna UHCTUTYTa MaTeMaTUKKN, eCTeCTBO3HaHUA U TeXHUKK ET'Y nwm.



PELEH3UNA
Ha pabo4ylo nporpammy rno aucuynnianHe “*MaTemaTmka'

nns cneymanbHocten 31.02.01 Jleve6Hoe aeno, 34.02.01 CecTpUHCKOE Aeno

Mporpamma no y4yebHOW AucumnanHe «MaTemaTuKa» COCTaB/leHa Ha OCHOBe
TpeboBaHWI K pe3ynbTataM OCBOEHMSA Yy4ebHOM AUCUUNAMHBI, NpeAcTaB/ieHHbIX B PTOC
COO, a TakKkKe Ha OCHOBe XapaKTePUCTUKW TMaHUPYeMbIX pPe3yNnbTaToB [AYXOBHO-
HPaBCTBEHHOIO pPa3BUTKA, BOCMUTAHUA U coLmanmnsayum obyyaroLmnxcs.

Mporpamma MNo MatemMaTuMKe OTpaXkaeT OCHOBHble Tpe6oBaHus ProC COO kK
NIMYHOCTHbLIM, MeTanpeaMEeTHbIM 1 NpPegMEeTHbIM pe3y/ibTaTamM 0CBOEHUA 06pa3oBaTe/ibHbIX
nporpaMm. B nporpamme no maremMaTtuke y4TeHbl WAEM W MOMOXKeHUA «KoHLuenuun
pasBUTUSA MaTeMaTnyeckoro obpasoBaHus B Poccuinickon degepaumm».

MporpammMa coaepXXUT BCe HEOOX0AMMble pa3fensi.

B noscHUTenbHOW 3anucke OTMeyaeTcss 006LLeo6pa3oBaTeNbHbIA  XapaKTep
ANcUMnAnHbl «MaTeMaTuka», BKYaroLWw el B ce6s 6a30Bble 3HAHUA MO LWKONIbHOMY KypcCy.

[aHHas paboyas nporpamma BMoJsiHe fOoCTaTO4YHA MO 06bLEMY, BK/tOYaeT B cebsi Bce
OCHOBHbIE AMAaKTUYECKMEe eanHNLbI ancumnanHbl. CoaepxkaHne TeM U3/10XKEHO NOAPO6HO,
NAaKOHWYHO U SICHO. YPOBEHb OCBOEHUA AUAAKTUYECKUX eAMHUL, YH4eOHOW AMCUUNINHBI,
TeMaTMYeCKUi NnaH, cogepxaHue yyebHoro matepuana cootseTcteytoT ®rOC COO.

YCcnoBusa peanusaumnm y4eobHom ancumnanHbl otTeevaroT TpeboBaHuam dIrocC.

NH(popmaynoHHoe o6ecneyeHne 0OyYeHUS COAEPXUT rMepevyeHb OCHOBHbIX W
AONONMHUTENbHBIX UCTOYHMKOB, MIHTEpPHET-pecypchbl Mo y4ebHOW AnCUUNINHE.

®dopMbl U MeTOAbl KOHTPONSA M OLEHKN OCBamMBaeMblX 3HaHWUWA, YMEHUA U HaBbIKOB
obyyarowmxca 4ocTaTOYHbl A4/19 KaYeCTBEHHOWN OLEHKN pe3ynbTaToB 06y4YeHus.

Pabouyasi nporpamma AucuuMnanHbl «MaTemaTuKa» MOXET OblTb MCNONb30BaHa B

o6pasoBaTean0M npoLecce.

npeacefaTent LMKNOBOW KOMUCCUEH MAaTEMATUYECKUX U
HbIX. yYeBHbIX ANCLUNANH
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1. HOACHUTEJIBHAA 3AIINCKA

1.1 MecTo AUCHHIINHBI B CTPYKTYpe OCHOBHOI 00pa30oBaTe/IbHOI NPOrpaMmbl

ObmeobpazoBaTenbHas yuebHas aucuuiuinHa «MartemaTtuka» SIBISIETCsS O0sS3aTeNIbHOM YacThIO
001meobpa3oBaTeIbHOrO LIMKJIA OCHOBHOH 0OpasoBaTenbHOM mporpammsl CITO.

[Iporpamma mo ydeOHOU nucuuruiHe «MaTeMaTHKa» COCTaBJIeHA Ha OCHOBEe TpPeOOBaHMIA K
pesyJbTaTaM OCBOEHHUsI yueOHOW aucuuruimHbl, npencrasieHHsix B @T'OC COO, a Takke Ha OCHOBE
XapPAKTePUCTUKHN TUJIAHUPYEMBIX Pe3YyJIbTATOB JYXOBHO-HPAaBCTBEHHOTO PAa3BUTHUSA, BOCIHUTAHUS U
COIMAITU3ALUU 00y YAIOIIUXCSI.

IIporpamma mo marematuke oTrpaskaeT ocHOBHble TpebOoaHusi ®I'OC COO Kk JUYHOCTHBIM,
MeTanpeaMETHBIM U TIPEAMETHBIM Pe3yJIbTaTaM OCBOCHUS 00Pa30BATENbHBIX TPOTPAMM.

B nmporpammMe mno wmaremarwke y4TeHBI wuaen © nonoxkeHus «KoHuenuuu pasBUTHS
MaTeMaTHYeCKOoro oOpasoBanus B Poccuiickoii enepaunmn». B COOTBETCTBUYU ¢ HA3BaHHEM KOHIICTILIVIH,
MaTeMaTHYeCKoe OOpa3oBaHWE JOJDKHO, B YaCTHOCTH, NPEIOCTABISATh KAKIAOMY OOyYaKOIEMYCs
BO3MOYKHOCTB JIOCTHKEHUS yPOBHS MATEMATHYECKUX 3HAHUN, HEOOXOIMMOTO JJIs aJIbHEHIIEeH yCIeHOMI
*KU3HU B oOmecTBe. IMEHHO Ha peleHre 3TOH 3a/1a4u HalleJieHa MporpamMma 1o MaTeMaTHKe.

B snoxy uugposoit Tparchopmariu Bcex cdep deaoBeuecKkon AesiTeIbHOCTH HEBO3MOXKHO CTaTh
00pa3oBaHHBIM COBPEMEHHBIM YeJIOBEKOM Oe3 0a30BOi MaTeMaTH4eckoil moaroToBku. OTHOBPEMEHHO C
pacmuperueM chep IpUMEHEHUsT MATEMAaTUKH B COBPEMEHHOM 00IIecTBe BCE 00JIee BaKHBIM CTAHOBHUTCS
MaTeMaTUYECKUI CTUJIb MBILIUJICHUS, TMPOSIBISIIOIIUNICS B ONPEASIEHHBIX yYMCTBEHHBIX HaBbIKax. B
MPOLIECCE M3YUEHUsT MAaTEMATHUKU B apceHas] MPUEMOB M METOAOB MBIILICHHS Y€JIOBEKAa €CTECTBEHHBIM
00pa3oM BKIIIOHAIOTCS WHAYKOHS W JeNyKOus, OOOOIIeHWe W KOHKPETH3alus, aHaJu3 U CHHTE3,
KJIacCupuKaus W CcucTeMarm3anusi, adctparupoBaHue u aHanorus. OOBEKTHl MaTeMaTUYECKUX
YMO3aKJIFOUEHUHN, TpaBUja HX KOHCTPYHUPOBAHHUS PACKPBIBAIOT MEXAHU3M JIOTHUECKUX TOCTPOCHHH,
CNocOOCTBYIOT BhIpaOOTKe yMeHHsI (POPMYTHPOBATh, 0OOCHOBBIBATD U JJOKA3bIBATH CYKIECHUS, TEM CAMBIM
Pa3BHBAIOT JIOTHYECKOE MBbIIJIeHHe. MareMaTuke TPHHAIICKUT Beaymas pojib B (HOpMHpPOBAHUU
ANrOPUTMUYECKOH KOMIIOHEHThl MBIIUICHHS] M BOCIHUTAHUM YMEHUM JEHCTBOBATH IO 3aJaHHBIM
anropuTMaM, COBEPIICHCTBOBATh M3BECTHBIC M KOHCTPYHPOBATh HOBbIE. B mpolecce pemeHus 3anad —
OCHOBHOH y4eOHOH NeATeNbHOCTH Ha YPOKaX MATEeMATHUKH — Pa3BUBAIOTCS TBOPYECKAs W MPUKIIATHAS
CTOpOHBI MbIlieHUs1. OOy4YeHne MaTeMaTHKe MaéT BO3MOXKHOCTH Pa3BHBATH Y OOYUYAKOIIUXCS TOYHYIO,
palMOHAIPHY0 W HMH(POPMATUBHYIO pedub, yMeHHe OTOHMpaTh HauOojiee MOIXOMSIINE S3bIKOBBIE,
CUMBOJIMYECKHUE, TpaduIecKrue CPEeICTBA U BBIPAKECHUS CYXKICHUI M HATJSITHOTO MX MPEACTABIICHUS.
HeoOxonuMbIM KOMIOHEHTOM OOIeH KyJbTypbl B COBPEMEHHOM TOJIKOBAHWH SIBJISIETCS oOIee
3HAKOMCTBO C METONAMHU TO3HAHUSA JEHCTBUTENBbHOCTH, TNPEICTABJIEHHE O TMPEAMETE U METONE
MATEMAaTHKH, €r0 OTJIMYMS OT METONOB €CTEeCTBEHHBIX W T'YMAaHUTAapHBIX HayK, 00 OCOOEHHOCTSIX
MPUMEHEHHSI MATEMATUKHU JIJISl PEIISHUS] HAYYHBIX U MPUKJIATHBIX 3a1a4. Takum 00pa3oM, MaTeMaTH4eCKOe
oOpa3oBaHHe BHOCUT CBOW BKJ1aJ B (POPMUPOBAHUE OOIIEH KyJIbTYPhI YEJIOBEKA.

N3yueHne maTreMaTWKH CIOCOOCTBYET OSCTETHYECKOMY BOCIHTAHUIO YEJIOBEKA, MOHUMAHUIO
KPAcOThI M U3SIIECTBA MATEMATUYECKUX PACCY KIEHUM, BOCIIPUSITHIO T€OMETPUIECKUX (hOPM, YCBOSHUIO
UJeH CUMMETPUH.

1.2 Iletn n3y4eHUsi AUCHUIIMHBI

[IpropureTHBIMHU LIETSIMUA OOYUYEHHST MAaTEMaTHKE Ha 0a30BOM yPOBHE SIBIISTFOTCSI:

- dbopMHUpOBaHHE  LEHTPAIBHBIX  MAaTEMATUYECKHX  MOHATHH  (YUCIO,  BEJIHYHHA,
reoMeTpuyeckas Gurypa, mepeMeHHasi, BEpOSITHOCTb, (PYHKIHs), 00eCIeYNBAOIINX MPEEMCTBEHHOCTD U
NEePCIEKTUBHOCTh MATEMATHIECKOTO 00pa30BaHUsl O0YUYArOIIUXCS,

- noaBeneHue 00yYaroIIMXCsl HA JOCTYITHOM Uil HUX YPOBHE K OCO3HAHHUIO B3aMMOCBSI3U
MaTeMaTHKH M OKPY KAIOLIEro MHUpa, TOHUMaHNEe MAaTEMAaTHKU KaK YaCTH OOIIeH KyJIbTYPhl UEJIOBEUECTBa;

- pa3BUTHE  HMHTEJUIEKTYaJIbHbIX M  TBOPUECKHUX  CHOcOOHOCTel  oOyuarommxcs,
NO3HABATENBHON AaKTHUBHOCTH, HCCJIEAOBATENIbCKUX YMEHUH, KPUTHYHOCTH MBILIUICHUS, HHTEpeca K
U3yUYEHUIO MAaTEMATHKH;



- ¢dopmupoBanne (PyHKIIMOHATBHONH MAaTeMaTHUYECKOW IPaMOTHOCTH: YMEHHUS PaclO3HABAThH
MaTeMaTHYECKHUE AaCTEeKThl B PEANbHBIX JKU3HEHHBIX CUTYalMAX W TMPH H3YYEHUH OPYTUX Y4YEOHBIX
NPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (POPMYJIIPOBATH UX HA SI3BIKE MATEMATHKH U
CO37]aBaTb MATEMAaTUYECKUE MOJENH, MPUMEHITb OCBOCHHBIM MAaTEMAaTUYECKUH anmapaTr s pelleHus
MPaKTUKO-OPUEHTUPOBAHHBIX 3a7a4, UHTEPIIPETUPOBATh U OLIEHUBATH MTOJYYEHHBIE PE3YJIbTAThI.

2. COJAEPKXAHWE YUYEFHOU JUCIHUILIAHBI <MATEMATHKA»

Auare0pa 1 Ha4YaJIa MATEeMATHYECKOI0 AaHAJIN3A.
Yucaa u BbIYUCTICHUS.

Harypaneneie u nenple ynucna. [IpusHaku 1eIMMOCTH LEIBIX YUCE.

Paunonaneabie uncna. OOBIKHOBEHHbIE M JECATHUYHbIC IpOOH, TPOLEHTHI, OECKOHEUHBbIE
nepuoguieckue apodbu. Apudmerndeckue omepanuu C PALUOHAIBHBIMU YHUCIIAMH, NPeoOpa30BaHUs
YHCIOBBIX BblpakeHUH. [IpuMmeHeHne npoOeil W TMPOLEHTOB ISl PEIIeHUs] NPUKIATHBIX 33734 W3
Pa3IMYHBIX OTPACIE 3HAHUN U PEAIbHON JKU3HU.

JeiicTBuTenbHbIE Yncaa. PalinoHanpHbIe 1 HPpAaLMOHAJIBHBIE YHCaa. ApUpMETHUECKHE OTepaluu
C AEUCTBUTENbHBIMU YHCTaMu. [IpnOmmkE€HHbIe BBIYUCICHNUS, IPABUJIA OKPYTJICHHS, IPUKUIKA U OLIEHKA
pesyJibrata BeruucaeHui. [IpoueHrsr.

Crenenp ¢ mnenpiM mnokaszareneMm. CranpmapTHas Qopma 3amucu  IeHCTBUTENBHOTO YHCHA.
Ucnonp3oBanue noaxopsuiei (opMbl 3aMTUCH ASHCTBUTENBHBIX YHUCEI IJIsl PEIIEHHS MPAKTHYECKUX 3a7a4
U MIPEACTABJICHUS TaHHBIX.

Crenenb ¢ palMOHAJIBHBIM MOKa3aTeaeM. CBOWCTBA CTETICHH.

Apudmernueckuii KOpeHb HaTypasibHOW cremeHu. JleicTBus ¢ apuMeTHIeCKMMU KOPHSIMHU
HATyPaJIbHON CTENEHU.

CuHycC, KOCUHYC U TAHT€HC YHCIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHI€HC YHCIOBOTO
apryMeHTa.

Jlorapudm uncna. JlecaTudHbIe U HATYPaJbHbIE JOrapU(PMBbI.

Ilpaxmuveckas  paboma  «llpeobpazosanue  payuoHaIbHbIX,  UPPAYUOHANLHBIX,  CHIENEHHbIX,
HOKA3aMeNbHBIX U N02APUPMUYECKUX GIPANCEHUT »

YpaBHeHUS U HEPABEHCTBA.
ToxnecTBa U TOXKIECTBEHHBIE TPEOOPa30OBAHMUS.
[IpeobpazoBanne BEIpAKEHHH, COAEPIKALINX JOTAPH(PMBL.
[IpeobpazoBanne BEIpAKEHHUH, COAEPIKALIUX CTETIEHHU C PALIMOHAIBHBIM ITOKA3aTeNEM.
IIpeobpazoBanne TPUTOHOMETPUIECKUX BbIpaKeHHH. OCHOBHBIE TPUTOHOMETPHUYECKUE (POPMYJIBI.
VYpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelneHne HepaBeHCTBa. MeToa UHTepBaJIoB.
Pemenne nensrx 1 ApoOHO-paLIMOHATBHBIX YPABHEHUH 1 HEPABEHCTB.
Pemenne nppaunoHanbHbIX YPABHEHHU U HEPABEHCTB.
Pemenune TpUroHOMETPpUYECKUX YPABHEHUI.
IIpumepb! TPUTOHOMETPUYECKUX HEPABEHCTB.
Iloka3arenpHble ypaBHEHHsI U HEPABEHCTBA.
Jlorapudmuueckue ypaBHEHHs 1 HEPABEHCTBA.
CucreMbl TUHENHBIX ypaBHEHUH. PerieHne MpUkIagHbIX 3a4a4 C MOMOIIBIO CUCTEMBI JTMHENHBIX
YPaBHEHHUH.
CucreMbl U COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUH U HEPABEHCTB.
IIpumenenue ypaBHEHM, CUCTEM U HEPABEHCTB K PELIEHHUIO MAaTEMAaTUYECKUX 3a7ad U 3a7ad u3
Pa3NUYHBIX 00JIACTE HAYKH U PEaTbHOM JKU3HHL.
lpakxmuyeckas paboma «Pewienue yenvix, OPOOHO-PAYUOHANBHBIX U UPPAYUOHATLHBIX YPAGHEHUN U
HEPABEHCME»
Ipakmuueckas padoma « Pewenue mpueonomempuyeckux ypasnenuii u Hepasencme
Ipakxmuyeckas paboma « Peutenue noxazamensnuix, 102apuehMuyeckux ypasHeHui U HepaseHcme»
DyHKIUH U ITPaQuKH.
OyHkuus, cnocodsl 3ananus Gpyskun. I'padux Gyskun. Bzanmuo odpatHblie pyHKIHMHU.



Obnactp ompeneneHuss W MHOXKeCTBO 3HadeHMid ¢yskiumu. Hymm ¢yskumu. [IpomexyTiku
3HAKOIMOCTOSIHCTBA. UETHBIE 1 HEUETHBIC (PYHKIIUH.

Oyukuus. Ilepuonuueckne QyHkumu. IIpomMekyTkm MOHOTOHHOCTH (PYHKUHMH. MakCHMyMbl H
MUHUMY MBI pyHKunn. Haubonbmee 1 HauMeHbInee 3HaUeHHE (PYHKIMU Ha TPOMEKYTKE.

CrenenHas QyHKIHS C HATYpAJIbHBIM U IIeJbIM MoKa3areneM. E€ coiicTa u rpaguk. CBoicTBa
rpadpuK KOPHS N-Oi CTETICHH.

TpuroHomerpudeckass OKPY>KHOCTb, OINpPENeeHHe TPUTOHOMETPUYECKHX (DYyHKIUI YHCIOBOTO
apryMeHTa.

TpuroHomerpudeckne PyHKINHU, UX CBOMCTBA U rpadUKH.

ITokazatenbHas u Jorapudmuyeckast QyHKIUHU, UX CBOWCTBA U IPadUKH.

Ucnonp3oBaane rpadukos GyHKIHHA Ui PELICHNS] YPABHEHUH W IMHEHHBIX CUCTEM.

Ucnonp3oBaane rpapukoB GyHKIUH I UCCIAENOBAHMS MPOLECCOB M 3aBHUCUMOCTEH, KOTOPBIE
BO3HUKAIOT MPH PEIIEHUH 337a4 U3 IPYTHX YIEOHBIX MPEIMETOB U PEabHON JKU3HH.

Hagana maTeMaTH4e€CKOro aHAJIHN3A.

IlocnenosarenbHOCTH, Croco0bI 3aAaHus MOCJIEI0BATEIbHOCTEM. MoOHOTOHHBIE
MOCJIEIOBATEIbHOCTH.

Apudmerndeckas U reomeTrpuueckas nporpeccud. beckoHeyHO yObIBaromas reoMeTpudeckast
nporpeccusi. Cymma OeckoHeuHO YyObIBaromeil reomeTpudeckoil mporpeccuu. Dopmysa CIOXKHBIX
npoueHtos. Mcnons3oBanue Nporpeccuy Iuisl peLIEHUs PealbHbIX 3a7a4 MPUKJIATHOIO XapaKkTepa.

HenpepsiBHbIe pyHKIMU. METO HHTEPBAJIOB AJIsl PELICHUST HEPABEHCTB.

[Ipoussoanas ¢pyskimu. ['eomerpudecknii 1 pU3MUECKUil CMbICT MPOU3BOIHOM.

IIpousBognble 3yeMeHTapHbIX (QyHKOMHA. DPOpMysBl HAXOXKICHHS MPOH3BOIHOW CyMMBI,
MPOM3BEACHUS 1 YACTHOTO (OyHKIIHH.

[IpuMeHeHne TPOM3BOAHONW K HCCIENOBAaHMIO (YHKIHMH HA MOHOTOHHOCTh U 3KCTPEMYMBI.
Haxoxnenne HaubobIIero 1 HAMMEHbIIEro 3HaUeHUs] PYHKLUU Ha OTPE3Ke.

IIpumenenne NpOU3BOAHON A HAXOXKACHUS HAWTYy4IIEro PeIIeHNs B IPUKJIAJHbIX 3aa4ax, 1Js
OTIPeNEeNIeHUs] CKOPOCTH MPOoLEecca, 3aAaHHOr0 (OpMyJION MK TpaduKoM.

ITepBoobpaznas. Tabnuua nepBooOpa3HBIX.

HHrerpan, ero reoMeTpuyueckuil 1 (U3MYECKUH CMBICH. Bbrducienue uHTerpaiga no gopmyie
Hetorona—Jletibanma.
lpakxmuyeckas padoma «llpumenenue Npou3sOOHOU K UCCICOOBAHUIO (DYHKYUI U NOCMPOEHUIO eé
epagpurar
Ipakxmuueckas paboma « Beruucienue HeoOnpeoenenHvIx uHmezpanos
Ipaxmuyeckas paboma « Beruucienue onpeoenennvix uHmezpanos»

MHoxecTBa H JTOTHKA.

MHokecTBO, onepaiuu Haa MHOXkecTBamu. Jluarpammel Diinepa—Benna. [I[puMenenne TeopeTuko-
MHOXECTBEHHOI'O ammnapara AJjsl ONUCAHUS PEealbHBIX MPOLIECCOB W SIBJICHUM, NMPHU PELICHUH 3aAa4 W3
APyTUX yU4eOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CleICTBHE, 10KA3aTEIbCTBO.

I'eomerpus
IIpsaMbie U NJI0CKOCTH B NIPOCTPAHCTBE.

OCHOBHbIE TIOHATHUSI CTepeoMeTpuu. Touka, mpsiMasi, TUIOCKOCTb, MpOCTpaHCcTBO. [loHsaTHE 00
AKCUOMAaTHYECKOM MOCTPOCHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3aumHOe pacnosnokeHue MNpsAMBIX B TMPOCTPAHCTBE. MEpPECEKAroluecs, MapajulejbHble U
CKpEILIUBAIOIIHECS NPAMBIE.

ITapannenbHOCTb NPSIMBIX U MJIOCKOCTEHN B IPOCTPAHCTBE: NMapaljiebHbIe IPSIMbIE B IPOCTPAHCTBE,
NapaJuIeIbHOCTh TPEX MNPSAMBIX, NAPAIENbHOCTh NPSIMOM W IMJIOCKOCTH. YTJbl C COHAIPAaBICHHBIMU
CTOPOHAMH, YTOJI MEKIY NPSMBIMH B IPOCTPAHCTBE.

ITapannenbHOCTE IUIOCKOCTEH: MapajuleNbHbIE TUIOCKOCTH, CBOMCTBA MAPaJUIEIbHBIX IIOCKOCTEH.
[Ipocreiimue npoCTpaHCTBEHHBIE (UTYPHI HA TUIOCKOCTH: TETPasap, KyO, mapajuiesenures, NoCTPOeHNe
CEYEeHUI.



IlepneHaUKyIApHOCTD NPSMOH M IUIOCKOCTH: MEPHNEHAUKYJSpHbIE MpsMble B IPOCTPAHCTBE,
IpsiMble NapalijiesibHble U MEePIeHIUKYJIspHbIe K MJIOCKOCTH, MPU3HAK MEPHEeHINUKYSIPHOCTH NPSMOMl U
IUIOCKOCTH, TeopeMa O MNPsSMOIl MeprNeHAUKYJISPHON IUIOCKOCTU. YTIIbI B MPOCTPAHCTBE: YIOJl MEXAY
MPsIMOH M IJIOCKOCTBIO, IBYIPAaHHBIN YIOJI, JIMHEHHBIN YIrOJ ABYTPAHHOIO YIJIa.

Ilepnennukyasip U HAKJIOHHbBIE. PACCTOSHUE OT TOUKH J10 TUIOCKOCTH, PACCTOSIHME OT MPSMOI 10
IUIOCKOCTH, MPOEKLUS (PUTyPhI HA MIIOCKOCTb.

IlepneHnuKyIApHOCTD IUIOCKOCTEN: MPU3HAK MEepIEeHANKYIAPHOCTH ABYX IlockocTell. Teopema o
TPEX HNEPIEHOUKY JISIPaAXx.

MHOrorpaHHHUKH.

IToHsiTHE MHOrOrpaHHHKa, OCHOBHBIE 3JIEMEHTbI MHOIOIPAaHHUKA, BBINMYKJble M HEBBIMYKJIbIE
MHOIOTrpaHHUKH, pa3BépTka MHOrorpanHuka. [Ipusma: n-yronbHas npusma, rpaHd U OCHOBaHUs [IPU3MBI,
npsiMasi M HAKJIOHHAs TPHU3MBL, OOKOBass MW TMIOJIHAs TOBEPXHOCTh mpu3Mbl. [lapamnenenunen,
MPSIMOYTOJIbHBIHN Mapasuiesnenunen 1 ero ceoicraa. [lupamuaa: n-yrojapHas nupamMuza, rpaHd U OCHOBaHUE
nUpaMubl, OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMHUIBL, TPABUJIbHAS U YCEUEHHAS TUPAMHIA. DJIEMEHTBI
NpU3MBbI ¥ TUpaMuabl. [IpaBuibHbIE MHOTOTPAaHHUKH: MTOHSATHE MPaBUIIbHOIO MHOTOIPAHHUKA, [TPaBUIIbHAS
npU3Ma M NpaBUIbHAS NMHPAMUIA, TPABUIIbHAS TPEYTOJIbHAS MUPAMUAA U MPAaBUJIBHBIN TeTpasap, KyO.
IIpencraBnenue O NpaBUIBHBIX MHOTOIPaHHUKAX: OKTadJp, AoAeKa’Ap U ukocasap. CeueHus npusMsl U
MHUPaMUIBL.

CumMeTpusi B IPOCTPAHCTBE. CUMMETPHUS OTHOCUTEJIBHO TOUKH, MPSMOM, MJIIOCKOCTH. DJIEMEHTBI
CUMMETPHUH B MUpaMHax, Napajuiesenunenax, npaBuibHbIX MHOIOTPAHHUKAX.

Brrucienne 51eMEHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHamu, yriael Ilnomanes OoxoBoi
MOBEPXHOCTH W TOJHOH NOBEPXHOCTH NPSMOH MPHU3MBI, IUIOLMIA[b OCHOBAHHH, TeopemMa O OOKOBOH
MMOBEPXHOCTH MPSAMON MPU3MBI. [Inowans OokoBoM MOBEPXHOCTH
U [TOBEPXHOCTH MPABIIIHON MHPAMHUBIL, TE€OpeMa O TuIoImany yceuéHuoi nupamubl. [Tonstre 06 oobéme.
O06béM upamMubl, TPU3MBL

ITonobubie Tena B mpoctpancTse. COOTHOLIEHHU MEXIY TUIOIIAASMU MOBEPXHOCTEH, 00BEMaMuU
NOJOOHBIX TEJI.
lpakmuyeckas paboma «Peutenue 3a0au na eviuucienue obdvema u NIOWAOU NOGEPXHOCMEN
MHO20SPAHHUKOBY
Tena sBpamenus.

Hunuaapudeckass  MOBEPXHOCTh,  00pasyromue  LUIMHIPUYECKOH  TNOBEPXHOCTH,  OCh
LWINHAPUYECKOH TOBEpXHOCTH. L{MiamHAp: OCHOBaHUS M OOKOBas MOBEPXHOCTb, O0Opasyromias M OCh,
TUIOIIAAb OOKOBOH M MOJHOH MOBEPXHOCTH.

KoHnnueckas moBepxHOCTh, 00pa3yroIIne KOHMUECKONW MMOBEPXHOCTH, OCh U BEPLINHA KOHUYECKOH
nosepxHocTH. KOHycC: OCHOBaHME W BepIIMHA, OOpas3yrolas U OChb, IJIOMAAb OOKOBOH WM TOJHOH
MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yomue U BbICOTa, OCHOBAHHUS M OOKOBasi TOBEPXHOCTb.

Cdepa u wap: neHTp, paguyc, IMaMeTp, IIIOAAb TOBEPXHOCTH cheprl. B3anMmHoe pacnonoxkenne
cdepbl U TUIOCKOCTH, KacaTellbHasl INIOCKOCTh K cdepe, riomanb chephl.

HzobpakeHne Te BpaleHus Ha TUIOCKOCTH. Pa3BépTka LIMIMHApPA 1 KOHYCa.

KomOunamuu Ten BpalleHWs U MHOTOTPAHHHKOB. MHOTOTPAaHHUK, OIMHCAHHBIA OKOJO chepsl,
cdepa, BIUCaAHHAS B MHOTOTPAHHUK, UJIH TEJIO BPAILEHHS.

[Tonsitue 06 o6véme. OcHOBHBIE cBOlCTBa 00BEMOB Ten. Teopema 00 00BEME MPSIMOYTOJIBHOTO
napajienenunena u ciuenacteus u3 He¢. O0bpém nmnmnHapa, konyca. O0béM mapa u riomanb chepsl.

ITonobubie Tena B mpoctpancTse. COOTHOLIEHNU MEXKIY IUIOIIANSAMH MOBEPXHOCTEH, 00bEMaMu
NOJOOHBIX TEJI.

Cevenns mwmHApa (Mapajuie]bHO W MEPIEHIUKYJSIPHO OCH), CEUYEHHUs KOHyca (IapajuielbHOe
OCHOBAHMIO U MIPOXOJIAIIEE Yepe3 BEPIINHY ), CCUCHHS IIapa.
lpakmuyeckas paboma «Pewenue 3a0au ma evryucienue obvema u NIOWAOU NOGEPXHOCMEN me
8payeHs. »

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE.

BexTop Ha nmiiockocTH U B mpocTpaHcTBe. CloKeHNe U BhIUUTAHHE BEKTOPOB. Y MHOKEHUE BEKTOpa

Ha 4ucio. PasnoskeHue BekTOpa MO TPEM HEKOMILIaHApHbIM BekTopaM. llpaBuno mnapanienenunena.



Pemenne 3ana4, CBI3aHHBIX C MPUMEHEHUEM IPaBUI AEHCTBUN ¢ BekTopamu. IIpsmoyronpHas cucrema
KoopauHatT B npoctpaHcTse. Koopaunatel Bexropa. IIpocreiimmne 3anaun B KOOpAUHATAX. YTOJI MEXIY
BekTopaMu. CKaisipHOEe NMPOU3BEAeHNE BEKTOPOB. BbIuncieHne yrios MexXay NpsIMbIMU U IJIOCKOCTSIMU.
KoopanHaTHO-BEKTOPHBIN METOA NPU PELIEHUH N€OMETPUUECKUX 3a1a4.

Ipakxmuyeckas paboma «lIpumenenue 6eKkmopos Kk peuteHuio 3a0ay .

BeposiTHOCTB M CTATHCTHKA
IIpencraBneHue JaHHBIX € MOMOLIbLIO TA0JIHI U AUATPAMM.

Cpennee apudpmernueckoe, MeAUaHa, HAMOOJbIEE U HAUMEHbIIIEEe 3HAUEHHs, pa3Max, JUCTICPCHS
U CTaHAAPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

Komo0unaropuxa.

KombOunatopHoe mnpaBwio ymHOxeHHs. IlepectaHoBkm u  (akropuan. Yucio coueTaHHi.
Tpeyronpauk [Tackans. @opmyina bnroma HeroTona.

Co0biTus. Teopusi BepoSITHOCTH.

Onepauuu  Hag COOBITUSIMU. TiepeceYeHrne, OOBEAMHEHHEe, TPOTHUBOIMOJIOXKHBIE COOBITHSI.
Huarpammer Ditnepa. @opMyia CIOKEHHUS] BEPOSITHOCTEH.

VYcnoBHAs BEPOATHOCTb. YMHOXKEHHE BepOSTHOCTEH. JlepeBO Cilay4allHOroO 3KCHIEPHUMEHTA.
®dopmyia NOJTHOW BepOSTHOCTH. HezaBrcuMble COOBITHSI.

CayuaiiHble BeJIMYHHBI.

CrnyyaifHble S5KCIIEPUMEHTHI (OTbITHI) U CIy4aiHbIe COOBITHA. DJIEMEHTapHbIE COOBITHS (MCXOMBI).
BepositHOCTB cityualiHOTO COOBITHS. BIM30CTh 4aCTOTHI U BEPOATHOCTU cOObITHHA. CiydaliHbIE OIBITHI C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITHSIMH. BeposATHOCTH COOBITHI B ONBITAX C PABHOBO3MOKHBIMHU
3JIEMEHTAPHBIMU COOBITHSIMH.

bunapHbIil cny4aiiHbIi OnBIT (MCTIBITAHKE), YerieX U Heyaada. HesaBucumele ucnbitanus. Cepust
HEe3aBHCHUMBbIX UCIIBITAHUHN A0 nepsoro ycnexa. Cepusi HE3aBUCUMBIX UCTIBITaHUN bepHy .

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHocTed. Jluarpamma pacnpeneneHus. Ilpumepst
pacrpeneneHuii, B TOM YHUCJIe, TEOMETPHYECKOe 1 OMHOMHAIIBHOE.

Hucnosble XapakTEPUCTUKH CIy4YalHBIX BEJIMYMH. MATEMAaTHYECKOE OXHMIAHWE, AUCIEPCHUs U
CcTaHAapTHOE OTKJIOHeHHe. [IpuMephl NpUMEHEeHUsT MaTEeMaTUYECKOrO 0XKMAAHMs, B TOM YHUCJIE B 3a7a4ax
U3 TOBCEOHEBHOW OKM3HH. MaremaTHueckoe OXWIaHue OWHAPHOH  CiydyaliHOH  BEJIMYHHBI.
Marematuueckoe OXMIAHHE CYyMMBI CIy4aiHBIX BEJIWYUH. MaTeMaTHu4ecKoe OKHUIAHWE U NUCIEePCUs
reoOMETPHUYECKOro U ONHOMHUAIBHOTO PaclpeneIeHNH.

3akoH OONBLIMX YHCEN W €ro pojb B Hayke, mpupope u obmectBe. BuiOOpouHBI MeTOn
UCCJIETIOBAHM.

[Ipumepsl HENPEPBIBHBIX CNyYalHbIX BeMUYUH. [IOHATHE O MIIOTHOCTH pacnpedeneHus. 3anaqy,
MPUBOASAIINE K HOPMAJIbHOMY pactpeaeneHuro. [IouAaTre 0 HOpMaJlbHOM pacHpeneIeHUN.
Ipakxmuueckas paboma « Pewenue 3a0au ¢ uchonws306anuem meopem 6eposimuocmeil. »

3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA MATEMATHUKHU

JIn4HOCTHBIE Pe3yJIbTATHI

JIMYHOCTHBIE pE3yJIbTaThl OCBOCHUSI MATEMATHKH IOJDKHBI OTPaKaTh FOTOBHOCTh U CIIOCOOHOCTH
00y4aroImuxcsi PyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEH MO3MIMEH JIMYHOCTH, CHUCTEMOM
LIEHHOCTHBIX OPHEHTALMH, MO3UTHBHBIX BHYTPEHHUX YOEKIEHHH, COOTBETCTBYIOIIMX TPATULIHOHHBIM
LIEHHOCTSIM POCCHICKOT0 O0INECTBA, pacCIIMPEeHNe )KU3HEHHOTO OITbITa U ONbITA ASSITEIBHOCTH B IIPOLIECCE
peanu3alyi OCHOBHBIX HAINIPAaBJIEHUN BOCIUTATEIbHON AEATEIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpakgaHCKOTrO BOCITUTAHUS:

cpOPMHUPOBAHHOCTh T'PAXKIAHCKOW MO3ULUH OOYYarOIIErocsi Kak aKTHUBHOTO M OTBETCTBEHHOTO
YJIeHA POCCHHCKOr0o OOIIECTBa, MPEACTABICHHE O MAaTeMaTHYECKUX OCHOBaX (PYHKIMOHMPOBAHUS
PA3NUYHBIX CTPYKTYP, SBJICHUMN, IPOLEAYP rPa’kaaHCKOro odiiecTsa (BbIOOPHI, ONPOCH! U APYTOe), yMEHNE
B3aUMOJIEHCTBOBATh C COLMAIbHBIMU HHCTUTYTaMH B COOTBETCTBUH C UX (YHKLMSMU 1 HA3HAYCHUEM,

2) maTpUOTUYECKOTO BOCTIUTAHHUS:

c(pOPMHPOBAHHOCTb POCCUICKON TIPa)XIMAaHCKOW WIEHTHYHOCTH, YBAKEHHS K NPOIUIOMY H
HACTOSILIEMY POCCHUNMCKOM MATE€MAaTHUKH, LEHHOCTHOE OTHOLIEHHWE K JOCTHXKEHUSIM POCCUICKHUX
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MAaTE€MaTUKOB M POCCHMCKOM MaTeMaTH4E€CKOHN IIKOJBI, HCHOJb30BAHUE 3TUX NOCTHXKEHUM B APYTIHX
HayKax, TEXHOJIOTUSX, cpepax IKOHOMHKHY,

3) IyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

OCO3HAHHME IyXOBHBIX LIEHHOCTEH POCCHHCKOTrO Hapoaa, Cc(hOPMHUPOBAHHOCTb HPABCTBEHHOTO
CO3HAHUS, STUYECKOTO TMOBENEHUs], CBA3aHHOTO C MPAKTUYECKUM NMPUMEHEHHEM IOCTHKCHUH HayKu |
AESITeIbHOCTBIO YYEHOT0, OCO3HAHME JINYHOTO BKJIaJa B IOCTPOEHHE YCTOHYHUBOTO Oy AyIIero;

4) 3CTETHYECKOTO BOCTIUTAHUS:

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

5) pusruecKkoro BOCIIUTAHUS:

c(OPMHPOBAHHOCTh YMEHHUsI NMPHUMEHSATh MaTeMaTHYeCKHe 3HAHWsA B HHTEpecax 3I0POBOTO U
6e3omacHoro obpasa >KM3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/IOPOBBIO (30OPOBOE MUTAHHUE,
cOamaHCUPOBAaHHBIA PEXUM 3aHSATHH M OTAbIXA, PEryJsipHas (puU3ndeckas aKTHUBHOCTH), (PU3MUIECKOe
COBEPIIEHCTBOBAHUE ITPH 3aHATHUSX CIIOPTUBHO-0370POBUTENIbHON ACATEIBHOCTHIO;

6) TPyZIOBOTO BOCITUTAHUS:

TOTOBHOCTb K TPYAy, OCO3HAHHE LEHHOCTH TPYAOMIOOWs, HMHTEpEC K pPa3JIU4HbIM chepam
npo¢eCCUOHATBHOHN 1EATENIbHOCTH, CBSI3aHHBIM C MATEMATHKON U €€ MPIJIOKEHUSIMU, YMEHHE COBEPIIATh
OCO3HaHHBIN BBIOOpP OyayIuel mpodeccuu U pearu3oBbIBaTh COOCTBEHHBIE KIM3HEHHBIE IAHbI, TOTOBHOCTh
U CroCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHUIO M CaMOOOPA30BAaHHIO HA MPOTSDKEHHH BCEH JKU3HH,
TOTOBHOCTb K aKTUBHOMY YHYACTHIO B PEIICHHH MPAKTUYECKHUX 33124 MAaTEMAaTUIECKOH HAIIPABJIEHHOCTH,

7) 3KOJOTMYECKOrO BOCITUTAHHUA:

cpOPMHPOBAHHOCTDH HKOJIOTUYECKOH KYJIbTYPbl, IOHUMAaHNE BIMSHUS COLUATbHO-3KOHOMUYECKHX
NPOIIECCOB HA COCTOSIHME TPUPONHOW M COLMANBHOW Cpenbl, OCO3HAaHHE TIJIOOAJBHOTO XapakTepa
SKOJIOTHYECKUX NPoOJIeM, OPHEHTAIs Ha PUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWH Ul PeLIeHHs 3a7ad B
00JacTu OKpY’KaKoLIeH Cpeabl, TUIAHUPOBAHUE MOCTYIIKOB M OLIEHKU MX BO3MOXKHBIX TMOCIEIACTBHHA IS
OKpY Karollei cpenspl,

8) EHHOCTH HAYYHOTrO MO3HAHUS:

cpOpMHPOBAHHOCTb MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOIIeCTBEHHOHN MPAKTUKH, TOHUMaHHE MAaTEMaTHUECKOH HAYKH KaK c(epbl 4eJIOBEUECKOH 1eATENIbHOCTH,
STAliOB €€ Pa3BUTHUS W 3HAYMMOCTH JJIsl PAa3BUTUS LHMBUJIM3ALMH, OBJIQACHHE S3BIKOM MAaTEMAaTHKU U
MaTeMaTHYECKON KyJbTYpOH Kak CPEeICTBOM IMO3HAHUS MHUPA, TOTOBHOCTh OCYIIECTBIISITH MPOEKTHYIO U
HCCIIEIOBATEIbCKYIO AeSITEIbHOCTh HHANBUIYJIBHO U B TPYTIIIE.

MeTtanpeamMeTHbie pe3yJbTaThl

B pesynbrate OCBOSHHS MpOTrpamMMbl IO MaTeMaTHke y oOydaromerocss OyayT chOpMHUPOBAHbBI
MeTaINpPeAMETHBIE PE3yJIbTaThl, XaPAKTEPHU3YIOLINECS OBJIAJIEHUEM YHUBEPCAIbHBIMH MO3HABATEIbHBIMU
NEeUCTBUSIMHU, YHUBEPCAIbHBIMA KOMMYHHUKATHBHBIMU JEHCTBUSIMU U YHUBEPCAIBHBIMHU PETYJISTUBHBIMU
IEUCTBUSIMU.

I[lo3naBaTeIbHBIE YHHBEpPCAJbHBbIE YUeOHbIE JeHCTBHS

Bba3oBble Jornueckune gedcTBHA:

BBISIBJISITH M XaPAKTEPU30BATh CYINECTBEHHbIC MPU3HAKU MATEMAaTUYECKUX OOBEKTOB, MOHSTHH,
OTHOUICHWI MEKAY MOHSITHIMH, (POPMyTUPOBATH OMPECNICHHUS MOHSITHI, yCTAHABINBATD CYIeCTBEHHBIH
MPU3HAK KJIACCU(PUKALIUN, OCHOBAHUS JJisl OOOOIICHUS U CPABHEHMSI, KPUTEPUU MPOBOAUMOIO aHAH3A,

BOCIIPUHUMATh, (OPMYJIUPOBATb U  MPEOOPa3OBBIBATH  CYJKAEHUS: YTBEPAUTENIbHBIE W
OTpULIATENIbHbIEC, EAUHUYHBIE, YaCTHBIE 1 O0IIHUE, YCIOBHBIE,

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M MPOTUBOpPEUUs B (haKTaxX, MaHHBIX,
HAOJMIONIEHUSIX W YTBEPXKACHUSIX, TMPEANaraTb KPUTEPUU JUISI BBISIBJICHHS 3aKOHOMEPHOCTEH W
MIPOTUBOPEUNL,

JenaTh BBIBOABI C HCIMOJB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U HHIYKTHUBHBIX
YMO3aKJIFOUEHUM, YMO3aKJIIOUEHUH MO aHAJIOTHH,



MPOBOAUTH CAMOCTOSITEJIBHO [OKA3aTeJNbCTBA MATEMATHUYECKHX YTBEPIKIACHUI (IpsiMble W OT
MPOTHUBHOIO), BbICTPAUBATH APTryMEHTALMIO, MPUBOAUTH MPUMEPbl U KOHTPIPUMEPBL, OOOCHOBBIBATH
COOCTBEHHBIE CY KICHUS 1 BbIBOJIBI,

BbIOMpATh crnocod pemenus y4ueOHOM 3amaun (CPaBHHUBATh HECKOJIBKO BAPHAHTOB pELICHUS,
BBIOMPATh HaNOOJIee MOAXOMAIINI ¢ YI4ETOM CAMOCTOSATENLHO BbIICIEHHBIX KPUTEPHEB).

Ba3oBbie nccnenoBareibCKue AeHCTBHA:

UCMOJIB30BATh BOMPOCHI KaK HCCIEJOBATENbCKHI HHCTPYMEHT MO3HAHUS, (POPMYJIHPOBATH
BOMPOCHI, (PUKCUPYIOIHE MPOTHBOpeUre, nMpodjeMy, YCTaHABIMBATh HCKOMOE U JAaHHOE, (OpMHUpPOBATH
TUIIOTE3Y, ApTYMEHTHPOBATh CBOIO MO3ULIHIO, MHEHHE,

MPOBOAUTH CAMOCTOSITEIBHO CIUTAHMPOBAHHBIA 3KCIIEPUMEHT, HCCIEIOBAHHE MO YCTAHOBIICHUIO
0COOEHHOCTEl MaTeMaTHYeCKOro OObEeKTa, SIBJCHHUS, MPOLECCA, BBIIBICHHIO 3aBHCUMOCTEH MEKIY
o0BbeKTaMH, SIBIICHUSIMH, MIPOLIECCAMH,

CaMOCTOSATENIbHO  (popMyJIpoBaTh OOOOIIEHHUS M BBIBOABI MO PE3yJbTaTaM MPOBEIEHHOIO
HaOJIOZICHUs, WCCIIEOBAHMUS, OLIEHUBATh JOCTOBEPHOCTb TIOJYUYEHHBIX pe3yJbTAaTOB, BBIBOJOB U
00001IeHHI];

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMPOLIECCA, a TAKKE BbIIBUIATH MPEANOJOKEHHS O €ro
Pa3BUTHU B HOBBIX YCJIOBHUSIX.

Pabora ¢ undopmanueii:

BBISBJISITh Je(ULUNTHI MHPOPMALIMH, TAHHBIX, HEOOXOIUMBIX IS OTBETA HA BOIPOC M JIJIsI PELICHHsI
3a1a4m;

BBIOMPATh MHPOPMALIMIO U3 UCTOYHHUKOB PA3IMYHbIX THIIOB, AHAJIU3UPOBATh, CHCTEMATU3UPOBATH
U MHTEPIPETUPOBATh HHOOPMALIMIO PA3IMYHBIX BUIOB U (JOPM MpeCTaBICHHS,;

CTPYKTYPHPOBaTh HMHQPOPMALHMIO, MPEACTaBIATh €€ B pa3jiu4yHbIX (POpMax, HLIOCTPUPOBATH
rpadpuyecky;

OLIEHMBATh HAAEKHOCTh HMH(POPMALUH MO CAMOCTOSTENbHO C(HOPMYJIMPOBAHHBIM KPHUTEPHSIM,
chOpMYJTUPOBAHHBIM CAMOCTOSITEIIBHO.

KommyHHKaTHBHbBIE YHHBEPCAJIbHbIE yUeOHbIe AeficTBHS:

BOCIIPUHUMATh U (POPMYJUPOBATH CY>KAEHHUS] B COOTBETCTBUU C YCJIOBHSIMU M LENISIMH OOILEHHS,
SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOK) TOYKY 3pEHHs B YCTHBIX M MUCbMEHHBIX TEKCTaX, JaBaTb
MOSICHEHUS 110 XOAy PELIeHHUs 3a1a4i, KOMMEHTHPOBATD MOJyYE€HHbII Pe3yJbTaT;

B x011e 00CYKIEeHUS 3a/1aBaTh BOMPOCHI MO CYIIEeCTBY 00CYKIAaeMOM TeMBbI, TPOOJIEMBI, PeIIaeMOi
3a7a4d, BbICKA3bIBATh H/CH, HALCJNICHHbIE HAa TIOMCK PELICHHUS, COIMOCTABISITH CBOU CYXKACHHUS C
CYXKISHUSMU JPYTUX YYACTHUKOB JHajiora, 0OHApY KHBATh PA3IMUMe U CXOACTBO MO3ULIHIA, B KOPPEKTHOMH
dbopme hopMyTHPOBATH PA3HOTJIACHS, CBOU BO3PAKEHUS,

NPENCTABISTh PE3yJbTaThl PELICHHS 3aJaud, OKCIEPUMEHTA, KCCIIEAOBAHUS, TPOEKTA,
CaMOCTOATENIbHO BBIOMPATh (POPMAT BBICTYIUIEHHs] C Y4€TOM 3amad Npe3eHTauud H OCOOEHHOCTEH
ayIUTOPHH.

PerynsiTuBHBIE YHUBEPCAJIbHBIE Y4eOHbIE 1eHCTBHS

Camoopranu3auus:

COCTAaBJISITh IUIAH, aJTOPUTM pPELIeHHs 33[a4H, BBIOUPATh CIIOCO0 peIleH s ¢ Y4ETOM UMEIOLIIXCSI
pecypcoB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBaTh U KOPPEKTHPOBATh BAPUAHTHI PELICHUMN C
y4€TOM HOBOH HH(pOPMAIUH.

CaMOKOHTPOJIb, IMOLHMOHAILHbII HHTELIEKT:

BJIaZeTh HABBIKAMH IO3HABATENbHOW pedJieKCMH Kak OCO3HAHHUSI COBEpPLIAEMbIX NEHCTBUI U
MBICITUTEIBHBIX TPOLIECCOB, HX PE3yJbTaTOB, BIAAETh CIOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJIS
nporiecca 1 pe3yJibTaTa pPeLIeHns] MaTeMaTHYeCKON 3a1a4H,

NpeBUAETh TPYAHOCTH, KOTOPbIE MOI'YT BO3HUKHYTh MPH PELICHUH 33a7a4H, BHOCUTb KOPPEKTUBBI
B JEATEJIbHOCTb HA OCHOBE HOBBIX OOCTOSITENbCTB, MAHHBIX, HAMIEHHBIX OIIUOOK, BBISIBICHHBIX
TPYAHOCTEH;

OLIEHHBATh COOTBETCTBUE PE3yJIbTaTa LEH U YCJIOBHUSIM, OOBSICHATH MPUYMHBI JOCTHIKEHUS WITH
HEJOCTIIKEHUS Pe3yJIbTATOB AESTeIbHOCTH, HAXOOUTb OLIMOKY, 1aBaTh OLEHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEIbHOCTD:



MOHMMATh U UCTIOJIB30BATh MPEUMYLIECTBA KOMAHIHOW U HHIWBUAYIBbHOW padoThI MPU pELIeHUN
y4eOHbBIX 3a/1a4, MPUHUMATh LeJIb COBMECTHON AESTEIbHOCTH, TUIAHUPOBATh OPraHU3aLMI0 COBMECTHOM
paboThI, pacipenensiTh BUIbI padOT, TOTOBAPUBATLCS, 00OCY KAATh MPOLECC U pe3yibTaT padboTel, 06001maTh
MHEHHUSI HECKOJIbKHX JIFOJIEH;

y4acTBOBATh B TPYIIOBBIX opmax padoTsl (0OCykaeHHs, OOMEH MHEHUH, « MO3TOBBIE LITYPMbD»
U WHBIE), BBINOJHITH CBOKO YacTh pabOThl M KOOPAMHHUPOBATH CBOM NEHCTBUS C APYTUMH UJICHAMH
KOMAaHJIbl, OLICHUBATh Ka4eCTBO CBOETrO BKJA/na B OOMIMI MPOAYKT MO KPUTEPHUSIM, CHOPMYIHPOBAHHBIM
yYYaCTHUKAMH B3aMMOACHCTBHSI.

IIpeameTHbIe pe3yabTAThI

[IpenmveTHbIe pe3yabTaThl OCBOEHHS MPOrPaMMBI MO MaTeMaTHKE Ha 0a30BOM YPOBHE ITOJIKHBI
OTPa’KaTh:

Aunre0pa 1 Ha4YaJIa MATEeMATHYECKOI0 AaHAJIN3A

Yucaa u BbIYUCICHUSA

ONEePHPOBATH MOHATHSMH. PALIMOHAIBHOE U JEHCTBUTEIBHOE YUCIIO, OOBIKHOBEHHAS M IECATUYHAS
Opo0Ob, MPOLIEHTHI,

BBIMOJIHATH apUPMETHIECKHUE ONEPALINU C PALIMOHATBHBIMH U AEHCTBUTEIbHBIMHI YHCIIAMI;

BBIMOJIHATE NPUOMKEHHBIE BBIYUCIIEHUS, UCTIONB3YsI MPaBHIa OKPYTJCHUS, AEaTh MPUKUIKY U
OLIEHKY PE3yJIbTaTa BBIYUCICHUMH;

ONEepPHPOBATh TMOHATHSIMH. CTENEeHb C LEeNbIM [OKa3aTrejleM, CTaHgapTHas Qopma 3amucu
IeHCTBUTENILHOTO YWCIA, KOPEHb HATYPAJIbHOW CTENEeHM, WCIOJIb30BATh MOIXOASINYI0 (OpPMYy 3arucu
IEHCTBUTENbHBIX YUCEIT JIJIsl PEIEHHs] MPAKTHYECKHX 3aa4 U MPEICTaBICHHS JaHHBIX;

OTIEePHPOBATH MOHATUSIMH: CUHYC, KOCHHYC M TAHT'€HC MPOU3BOJILHOTO yTJIa, UCTIOIb30BATh 3aITUCh
MPOM3BOJILHOTO yTJIa Yepe3 OOpaTHbIE TPUTOHOMETPHUYECKUE (DY HKIIHH.

OTNEePHPOBATH MOHITHAMH: HATYPAIBbHOE, LIEJI0e YUCIIO, HCIIOIb30BaTh MPU3HAKH IEITMMOCTH IIEJTbIX
YHCeI, Pa3JIOKEHUE YUCIIa Ha TIPOCTBIE MHOYKUTEIH [T PELISHHS 3a71ad,;

ONEPHPOBATH MOHSITHEM: CTETIEHb C PAIIMOHAJBHBIM ITOKA3aTeleM,

OTIEePHPOBATH MOHATHSMU: JOrapu(pM drcia, 1eCATUYHbIE U HATYPaJIbHbIC JOrapu(pMbl.

YpaBHeHHUS] M HEPABEHCTBA:

ONEpPHPOBATh TOHATHUSAMHU. TOKAECTBO, VpPaBHEHHE, HEPABEHCTBO, IIEJIOE, PALMOHAIBHOE,
UpPPalMOHAIBHOE YPAaBHEHNE, HEPABEHCTBO, TPUTOHOMETPUIECKOE YPABHEHHE,

BBIMOJIHATH MPEOOPa30BaHMs TPUTOHOMETPHUECKUX BBIPAKEHUH M pellaTh TPUTOHOMETPHUECKUE
ypaBHEHUS,

BBIMOJIHATE MPeoOpa3oBaHus LENbIX, PALUOHANIBHBIX U WPPALMOHAIBHBIX BBIPAKEHHH M PEIlaTh
OCHOBHBIE THITBI LIEJIbIX, PALIHOHAJIBHBIX U UPPAIMOHAIBHBIX YPABHEHUH 1 HEPABEHCTB,

NPUMEHSTh YPABHEHHUS U HEPABEHCTBA [Tl PELICHUST MATEMATHYECKHX 3a71a4 U 337149 U3 PA3ITMUHBIX
o0JacTeil HayKu U peajbHOM JKU3HY,

MOJIEIUPOBATh peaslbHbIe CHTYallMd Ha sI3bIKE anreOpbl, COCTABISTH BBIPAXKECHUS, YPaBHEHUS,
HEPaBEHCTBA IO YCJIOBUIO 3a/1a4M, MCCIENOBATH IOCTPOCHHBIE MOJAEIH C HMCIIOJNB30BAHHEM arnapara
anreOpsl.

NPUMEHSTh CBOIMCTBAa CTENMEHW IS NMpeoOpa3oBaHUsl BHIPAKEHHUH, ONEPHPOBATH MOHSATHIMH:
MOKa3aTebHOE ypaBHEHHE M HEPABEHCTBO, pPELIaTb OCHOBHBIC THIIbI IOKA3aTENbHBIX ypPaBHEHUH U
HEPaBEHCTB;

BBIMOJIHATE NMPeoOpa30BaHUsl BBIPAKEHHH, CONEPIKAIIUX JOrapu(pMbl, OMEPUPOBATH MOHATHIMH:
JorapupMHUECKOe YPaBHEHHE U HEPABEHCTBO, PEIIaTh OCHOBHBIE THIIBI JIOTapH(PMUIECKHX YPaBHEHUN U
HEPaBEHCTB;

HAXOJIUTh PEIIEHUs MPOCTEHIITNX TPUTOHOMETPUIECKUX HEPABEHCTB,

OMIEPHPOBATH MOHATUSMH. CUCTEMA JIMHEHHBIX YPABHEHHH U €€ peIleHue, UCIOIb30BaTh CHCTEMY
JVHEHWHBIX YPAaBHEHUH [T PELICHUS MPAKTUIECKUX 337124,

HAXONIUTh PELICHUS NPOCTEHINNX CHUCTEM W COBOKYIHOCTEH pAalMOHANBHBIX YPaBHEHUH W
HEPABEHCTB;
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MOJIEIUPOBATh pEallbHbIe CHTYallMd Ha SI3bIKE anreOpbl, COCTABISTH BBIPAKCHUS, YPaBHEHUS,
HEPaBEHCTBA M CHUCTEMBI 0 YCJIOBHIO 3aayH, WUCCIENOBATh MOCTPOSHHBIE MOIENU C HCIOJIb30BAHHUEM
amnmapara anreOpsl.

DYHKIUH U TPaQUKH:

OMEepPUPOBATh MOHSATUSMHU. (YHKIUSA, CIOCOOBI 3amaHusi (YHKIUH, O0JacTb OMpeneieHus u
MHOKECTBO 3HaueHnH QyHKINH, rpaduk GpyHKUNH, B3aUMHO 00paTHbIe (PYHKIINY,

ONEPHPOBATh TOHATHSMH. YETHOCTb W HEYETHOCTb (YHKIMH, HYJIU (PYHKLUH, MPOMEXKYTKH
3HAKOIOCTOSIHCTBA,

UCTIONB30BaTh rpadukn QyHKIMIA 11 PELICHUs YPaBHEHHUH,

CTPOHTD U YNTaTh rpaduKu TMHEHHON (QYHKINH, KBAAPATHYHON (PYHKIIMH, CTETIEHHON (YHKIIMU C
LIEJIBIM MTOKa3aTeleM;

UCTIONB30BaTh Tpadpuku GyHKIUI 11 UCCIEAOBAHUS POLIECCOB U 3aBUCUMOCTEH MPH PELICHUH
3a1a4 U3 APYrux y4eOHBIX MPEIMETOB M PealbHON JKU3HU, BBIPAXKaThb (POPMyJIaMU 3aBUCHMOCTH MEKIY
BEJIMYMHAMH.

ONEePHPOBATh TOHATHSMU. TNEpUOIUYEcKast (PYHKLHUSA, MPOMEXKYTKH MOHOTOHHOCTH (PyHKIUH,
TOUKH 3KCTpeMyMa (QYHKUHMH, HauOoJbllee W HAaUMEHbIIee 3HA4YCHUS (YHKIMH Ha NPOMEXKYTKE,
UCTIOJIB30BATh UX JJISI HCCIIENOBAHUS (PYHKINH, 3alaHHON rpaduKomM;

OMEePHUPOBAThH MOHATUSAMH. TpaUKu MOKA3ATEIBHOH, JIOrapuPMUIECKOH U TPUTOHOMETPUIECKHX
byHKImHA, n300paXkaTb UX HAa KOOPAMHATHOW TUIOCKOCTH M HCHOJB30BATH Ul PEINCHHs yPaBHEHHWH U
HEPABEHCTB;

n300pakaTh HA KOOPAMHATHON IJIOCKOCTH IpapvKul IMHEHHBIX YPAaBHEHUN W UCTIOIB30BATh UX IS
peLIeHus] CUCTEMBI JINHEWHBIX YPABHEHMUI,

UCTONB30BaTh rpaduku (PYHKIMHA AJs1 MCCIEAOBAHUS NMPOLIECCOB M 3aBHCUMOCTEH M3 APYTUX
y4eOHBIX TUCLIUTUIHH.

Hauana MaTeMaTH4eCKOro aHAJIN3A:

OIIEPHPOBATH MOHATUSMH: TTOCIIEOBATEIBHOCTD, apHU(PMETHIECKAsT K T€OMETPUYECKast TPOTPECCHH;

ONEpPHPOBATh TMOHATUSAMHU. OECKOHEUHO yOBIBAIOINAs TIeOMETPUYECKas MPOrPEcCHs, CyMMa
OeckOoHEeYHO yOBbIBAIOIIEH reOMEeTPUIECKOM MPOrPeCcCHH,

3a/1aBaTh MOCIEIOBATEIbHOCTH PA3IMIHBIMH CIIOCOOaMU,

HCIIOJB30BAaTh CBOHCTBA MOCIENOBATEIBHOCTEH M MPOTPECCHH AJISI PEIIeHUs pPealbHbIX 3a1ad
NPUKJIATHOTO XapakTepa. ONMEPHPOBATH MOHSATHAMHU. HETPEepbIBHAS (PYHKIUS, MPOM3BOAHAS (DYHKIHH,
UCTIOJIB30BATh T€OMETPUUYECKHH U (PU3NIECKUN CMBICT TIPOM3BOJHOMN /ISl pEIIEHUs 3a1aY;

HAXOIUTh TMPOM3BOMIHBIE JJIEMEHTAPHBIX (PYHKIUH, BBIUUCIATH IPOU3BOAHBIE CyMMBI,
NPOM3BEACHNUS, YaCTHOTO (PyHKIIHUI,

UCITIOJB30BATh MPOU3BOAHYIO JJISI MCCIENOBAaHUS (PYHKLUMH HA MOHOTOHHOCTH U 3KCTPEMYMBI,
NPUMEHSTh PE3YJIbTAThl HCCIENOBAHMS K TOCTPOSHHIO IPaUKOB;

HCTIOJIB30BATh MPOU3BOAHYIO Ul HAXOXKICHHS HAMJTYYIIETrO PEIEHHsI B IPUKJIATIHBIX, B TOM YHCIIE
COLMAIbHO-YKOHOMHUYECKHUX, 3aa4aXx;

OTEePHPOBATH MOHATHSIMU: IEPBOOOPA3HAS U UHTETPAJI, TIOHUMATh FTEOMETPUICCKUN U PU3HUECKHI
CMBICJT HHTETpAaIa,;

HAXOIIUTh MEPBOOOPA3HBIE 3JIEMEHTAPHBIX (DY HKIUH, BEIYUCISATH HHTErpat no Gopmyne HeroTona—
JleitOnuua;

pearh NpUKJIagHbIe 3a71a4H, B TOM YHCIIE COLUAIbHO-3KOHOMHYECKOTO 1 (PH3HUYECKOTO XapakTepa,
CPeICTBAMH MAaTEMAaTHYECKOrO aHAN3a.

MHoxecTBa H JIOTHKA:

OTEePHPOBATH MOHATHSIMUA. MHOXECTBO, OTIEPAIMH HaJl MHOXKECTBAMI,

UCITIOJB30BAaTh TEOPETUKO-MHOXKECTBEHHBIN amnmapar Uil ONMUCAHUS PEANbHBIX MPOLECCOB U
SIBJICHUH, TPU PELICHNH 3a/1a4 U3 APYTUX YUeOHBIX PEAMETOB;

ONEePHUPOBATH MOHATHSIMU: ONPENEICHUE, TEOPEMa, CIIEACTBUE, TOKA3aTEIbCTBO.

I'eomeTrpus
ONEePHPOBATH MOHATHSAMU: TOUKA, MPSIMasi, TNIOCKOCTB;
NPUMEHSTh AKCHOMBI CTEPEOMETPHHU U CJIEICTBHUS M3 HUX MMPH PEIIEHNH F€OMETPUUECKUX 3a71ad,;
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OTNEPHPOBATH MOHATHSIMU: NTAPAIIIETIBHOCTD U MEPIIEHANKYJIIPHOCTD MPSIMBIX U TUIOCKOCTEHH;

KJIACCU(UIIUPOBATH B3AUMHOE PACIIOJIOKEHNE NPSMBIX H IIJIOCKOCTEH B MMPOCTPAHCTBE;

ONEePHPOBATH NOHATUSMH: IBYTPAHHBINA YTOJI, FPaHHU JBYTPAHHOTIO yTiia, peOpo AByTPaHHOTO yTJa,
JIMHENHBIN yIoJ JBYIPAHHOIO yIJIa, FPagyCHasi Mepa JByrPAHHOIO yIJIa,

ONEePHPOBATH MOHATHSIMH. MHOTOTPAHHUK, BBIMYKJIBIH U HEBBIMYKJIbI MHOTOTPAHHHK, 3JIEMEHTHI
MHOTOTPaHHHKA, MPABUIIBHBII MHOTOTPAHHUIK;

pacrio3HaBaTb OCHOBHBbIE BHJbl MHOTOTPAHHUKOB (ITUpaMUAa, TNPU3MA, MNPSIMOYTOJbHBINA
napajuienienumnen, Kyo);

KJIACCU(UIIUPOBATb MHOTOIPAHHHKH, BbIOMpAsh OCHOBAHUS IJIsI KJACCH(PHUKAUUU (BBIIYKIbIE H
HEBBIMYKJIbIE MHOTOTPAHHUKH, MPABHJIbHBIE MHOTOTPAHHHUKH, TPSIMbIE W HAKJIOHHBIE IPHU3MBI,
napauieNIeIIebl),

OTIEPHPOBATH MOHATHSIMU: CEKYIIast INIOCKOCTb, CEYEHHE MHOTOIPAaHHHUKOB;

OOBSICHATH IPUHLMITBI TOCTPOEHUS CEYEHUH, UCTIONB3YsI METOJ CIIENIOB,

CTPOHTDH CEUEHHsI MHOTOTPAHHUKOB METOAOM CJIEZIOB, BBINOJHATEH (BBIHOCHBIE) TUIOCKUE YEPTEIKHU
U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTYp: BUA CBEPXY, COOKY, HU3Y;

pewmatb 3aJadd Ha HAXOXIEHHE T€OMETPUYECKUX BEIMYMH MO 00pasmaM WM aJrOpUTMam,
NPUMEHSST U3BECTHBIC aHAJIUTHYECKNE METOJbI NMPH PELICHUH CTaHIAPTHBIX MAaTEeMAaTHYECKUX 3a7ad Ha
BBIUUCIIEHHE PACCTOSTHII MEXAY ABYMsI TOUKAMHU, OT TOUKH JIO MPSMOMN, OT TOUKH JI0 TUIOCKOCTH, MEXIY
CKPELINBAOIIUMHCS TPSIMBIMU,

pewmatb 3aJadd Ha HAXOXIEHHE TI'€OMETPUYECKUX BEIMYMH MO O0pasmaM HIH ajJrOpUTMam,
NPUMEHSS] U3BECTHBIC aHAJIUTHYECKHNE METOJbI NMPH PELICHUH CTAaHIAPTHBIX MAaTEeMAaTHYECKHX 3a7ad Ha
BBIUUCIIEHHE YIJIOB MEXIy CKPELIMBAIOIIUMUCS MPSAMBIMH, MEXAY MNPSIMON M IJIOCKOCTBIO, MEXIY
IUTOCKOCTSIMH, IBYT'PaHHBIX YTJIOB;

BBIUUCIATE OOBEMBI W IUIOLIAM MMOBEPXHOCTEH MHOTOIPAaHHUKOB (MpU3Ma, NHpPaMHIa) C
npUMeHeHneM (OpPMYJI, BBIUUCIATH COOTHOIICHUS MEXAY IUIOIAISIMH IOBEPXHOCTEH, OO0BEMamu
NMOJOOHBIX MHOTOTPAaHHHUKOB;

ONEePHPOBATH TMOHATUSMHU. CUMMETPHsI B NMPOCTPAHCTBE, LIEHTP, OChb U IUIOCKOCTb CHUMMETPUH,
LIEHTP, OCh U TUIOCKOCTb CUMMETPUH (PHUTYPHI;

U3BJIEKaTh, MNPeoOpa30OBBIBATH U HHTEPIPETHPOBATH HMH(POPMALMIO O MPOCTPAHCTBEHHBIX
reOMETPHUYECKUX (PUTYPaX, MPEICTABICHHYIO HA YePTEIKaxX U PUCYHKAX;

NPUMEHSTh T€OMETPHUECKUe (PaKThI U PELICHUs] CTEPEOMETPUUECKUX 3a1ad, MPEIIONararo X
HECKOJIBKO II1aroB PEeIleHHs, €CJIU YCIOBUS PUMEHEHUS 3a/1aHbl B SIBHOU (opMe;

NPUMEHSTh MPOCTEUIINE MPOTPAMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHUKAIIOHHBIE CHCTEMBI
IPU PEUICHUH CTEPEOMETPHUECKUX 3a71ad,;

NPUBOAUTE MPUMEPHl MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B NPHUPOAE M JKU3HH, PACIIO3HABATH
NPOSIBJICHNE 3aKOHOB F'€OMETPUH B HCKYCCTBE;

NPUMEHSTH TIOJTyYECHHBIC 3HAHUS HAa MPAKTHUKE. aHAIN3UPOBATDH PeajibHbIE CUTYallMH U MMPUMEHSTh
U3yUeHHbIE TIOHSATHS B IPOLIECCE TMOMCKA PEIISHHs MaTeMaTU4eCKU C(OPMYJIHPOBAHHON MPOOIIEMBI,
MOJIENIUPOBATh pEajbHbIE CUTYallMM Ha SI3bIKE TE€OMETPHUH, HCCIIENOBATh IOCTPOCHHBIE MOJAETH C
UCTIOJIB30BAHUEM M€OMETPHUECKUX MTOHATUH U TEOpEM, ammapara aareOpsl, perarb NPaKTHIeCKUe 3a1a4H,
CBSI3aHHBIE C HAXOXKIEHHEM IT'€OMETPHUECKUX BEITHYHH.

ONEpPHPOBATh TOHATHAMHU. LIJIUHAPHYECKAass IMOBEPXHOCTb, OOpasyroomue LHIMHAPUIECKOM
MOBEPXHOCTH, LJIMHIAP, KOHUYECKash IMOBEPXHOCTb, O0pa3yroIIHe KOHWYECKOH MOBEPXHOCTH, KOHYC,
cepuueckast MOBEPXHOCTb,

pacrio3HaBaTh TeNa BpalleHus (LUIMHAP, KOHYC, cdepa H map);

OOBSICHATH CLIOCOOBI IOy YEHHUS TEJ BPALLICHNUS,

KJIaCCU(UITUPOBATH B3AUMHOE PACTIOIOKEHNE C(PEephI U MIIOCKOCTH;

ONEePHPOBATH MOHSATHSIMHU: LIAPOBOH CETMEHT, OCHOBAHHUE CETMEHTA, BBICOTA CETMEHTA, IapOBOM
CJIOH, OCHOBaHHE MIAPOBOTO CJIOS, BBICOTA IAPOBOTO CJIOS, LITAPOBOH CEKTOD;

BBIUUCIATE OOBEMBI W IUIOLIATM TIOBEPXHOCTEH TeN BpAIICHUS, TEOMETPUYECKHX Tel C
npUMeHEeHHeM (HOpMY T,
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OTIEePHPOBATH MOHATUSIMHI: MHOTOIPAHHHK, BIIMCAHHBIHN B C(pepy 1 OMUCAHHBINH OKOJIO cepsl, chepa,
BITMCAHHAS] B MHOTOTPAHHUK WJIH TEJIO BPAILECHHS,

BBIUUCIIATE COOTHOIIEGHUS MEXKAY IUIOLMIAAsIMH MOBEPXHOCTEH U 00BEMaMU MOJOOHBIX TET,
n300pakaTh U3y4aeMble GUTYPBI OT PYKH U C IPUMEHEHHEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB,;

BBIMOJIHATD (BBIHOCHBIC) TUIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP: BUI CBEPXY,
cOOKy, CHH3Y, CTPOUTb CEUECHHUS TeJl BPALLICHNUS,

U3BJIEKaTh, MHTEPIPETHPOBATh M TNPEoOpPa3OBbIBATE HHPOPMALMIO O MPOCTPAHCTBEHHBIX
reOMETPHUYECKUX (PUTYpPax, MPEICTABICHHYIO HA YePTEIKaX U PUCYHKAX;

ONEPHPOBATH MOHSITHEM BEKTOP B MPOCTPAHCTBE;

BBIMOJIHATD JEHCTBUS CJIOKEHHSI BEKTOPOB, BBIYUTAHHS BEKTOPOB M YMHOXKEHHS BEKTOPA HA YUCIIO,
OOBSICHATH, KAKUMHU CBOHCTBAMH OHHU O0JIAAAKOT;

NPUMEHSTH MTPABHIJIO NTApAJIISNIETHIIENA,

ONEePHPOBATh MOHATHSIMH: JIEKAPTOBBI KOOPAHMHATBHI B MPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJ MEKAY BEKTOPAMH, CKAJSIPHOE MPOU3BEEHHE BEKTOPOB,
KOJUTMHEAPHbIE U KOMILIAaHAPHBIE BEKTOPBI,

HAXOIUTh CYyMMYy BEKTOPOB M TIPOMU3BENEHHE BEKTOPAa HA YHCIO, YroJ MEXIY BEKTOPaMH,
CKaJSIPHOE MIPOM3BEICHHUE, PACKJIAABIBATG BEKTOP MO ABYM HEKOJUTMHEAPHBIM BEKTOPAM;

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

NPUMEHSTh T€OMETPHUECKUe (PaKThl U PELICHNUs] CTEPEOMETPUUECKUX 3a1ad, MPEIIONararo X
HECKOJIbKO II1aroB PEeIleHHs, €CJIU YCIOBUS IPUMEHEHUS 3a/1aHbl B SIBHOU (opMe;

pewarhb MpOCTEHIINE FreOMETPHUUECKUE 3a1a4H HAa IPUMEHEHHE BEKTOPHO-KOOPAMHATHOT'O METO/A,

pelarhb 3aJa41 Ha JOKa3aTeJIbCTBO MATEMATUIECKIX OTHOLICHUH U HAXOXKIEHHE FeOMETPUIECKIX
BEIMYUH N0 00pas3laM MM ajJropuTMaM, MPUMEHSS HU3BECTHBIE METOABI NMPU PEIIEHHH CTaHAAPTHBIX
MaTeMaTHYECKUX 3a/ad,;

NPUMEHSTh MPOCTEUIINE MPOTPAMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHUKAIIHOHHBIE CHCTEMBI
IPU PEUICHUH CTEPEOMETPHUECKUX 3a71ad,;

NPUBOAUTE MPUMEPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B NPUPOAE M JKU3HM, PACIIO3HABATH
NPOSIBJICHHE 3aKOHOB F'€OMETPUH B HCKYCCTBE;

NPUMEHSTH TIOJyYEeHHbIC 3HAHUS HAa MPAKTHUKE. aHAIN3UPOBATH PeaibHbIE CUTYallMH U MPUMEHSTh
U3yUYeHHbIE TIOHSATHSI B IPOLIECCE TMOMCKA PEIIeHHs MaTeMaTU4eCKH C(HOPMYJIUPOBAHHOH MPOOIIEMBI,
MOJIENIUPOBATh pEajbHbIE CUTYallMM Ha SI3bIKE TE€OMETPHH, HCCIIENOBATh IOCTPOCHHBIE MOJAETH C
HCTIOJIB30BAHUEM M€OMETPHUECKUX MTOHATUH 1 TEOpEM, amrmapara anreOpsl, perarb NPaKkTHIeCKUe 3a1a4H,
CBSI3aHHBIE C HAXOXKIEHIEM T'€OMETPUIECKUX BEITMUHH.

BeposiTHOCTB U CTATHCTHKA

YUTATh U CTPOUTD TAOJHLIbI U TUATPAMMBI,

ONEepPHPOBATh TMOHATHSMH. CpenHee apu(MeTHdyeckoe, MeAHaHa, HauOoJbllee, HaUMEHbIIEe
3HAYEHHE, pa3MaxX MaCCHBA YHCIIOBBIX TaHHBIX;

OTEePHUPOBATH MOHITHAMU: CIYHYaHHBIN SKCIEPUMEHT (OIBIT) U CIy4YaifHOE COOBITHE, JIEMEHTAPHOE
coOpITHE (3JIEMEHTApHBI MCXOA) CIY4allHOrO OIBITAa, HAXOAWTb BEPOSITHOCTU B OIBITaX C
PaBHOBO3MOJKHBIMH CIIyYaiHbIMH COOBITHUSIMH, HAaXOIWUTb M CPaBHUBATh BEPOATHOCTH COOBITHH B
U3yUEHHBIX CITy4alHBIX SKCIIEPUMEHTAX,

HAXOAUTh U (POPMYJIUPOBATH COOBITHS: TIEpecedeHre U OObETMHEHNE TaHHBIX COOBITHH, COOBITHE,
MPOTHBOMOJIOXKHOE TAHHOMY COOBITHIO, TOJIB30BATHCS AMArpaMMmaMu Jijepa U (GOpMyJIOH CIOKEHUs
BEPOSITHOCTEH MPU PELICHNUH 3a/1a4,

OTIEePHPOBATH MOHITUSMU: yCIOBHASI BEPOSITHOCTD, HE3aBUCUMbBIE COOBITHS, HAXOAUTD BEPOSTHOCTH
C TIOMOLIBIO TMPABUJIa YMHOKEHHSI, C TIOMOLIBIO JIEPEBa CIyYaiHOTO OIBITA,

NPUMEHITh KOMOMHATOPHOE MPABIIIO YMHOXKEHUS TP PEIIEHUH 3a/ad,;

ONEePHPOBATH TMOHATUSMHU. HCIBITAHUE, HE3aBUCHMBIE HCIIBITAHUS, CEPUSl WUCTIBITAHHUN, YCIEeX |
HeyJaya, HaXOAWTb BEPOSITHOCTH COOBITMH B CEPUU HE3aBHCHUMBIX HCIIBITAHUI 1O MEPBOTrO yCIexa,
HAXOJIUTh BEPOSITHOCTH COOBITHI B CEpUU UCTIBITAHHUH bepHy ;)

OMEpPHPOBATh TOHATUSMH. CiIydalHas BEIMYMHA, PACIPEIENICHHE BEPOSTHOCTEH, AuarpaMmma
pacnpeneneHus.
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CPaBHUBATh BEPOATHOCTU 3HAYECHUI CIIy4aiiHON BEIMYMHBI [0 PACIPENETICHUIO HIN C MOMOLIBIO
AUarpamm,

ONEePUPOBATH MOHATUEM MATEMAaTHYECKOrO OXXUAAHUS, NPUBOAUTH NMPUMEPBI, KaK MPUMEHSETCA
MaTEMaTU4YeCKOe O’KHJAHUE CIy4YalHOU BENMYMHBI HaXOAWTh MAaTEMaTU4YECKOE OKUOAHUE MO AAHHOMY
PaCIpEeneNICHNUIO;

UMETh NPEICTABJIEHNE O 3aKOHE OOJIBIINX YNCET,

HUMETh NPEACTABIECHUE O HOPMAJIbHOM PACIPENCICHUM.

JIn4HOCTHBIE Pe3yabTATBI PeaJH3aALUH NPOrPAMMBI BOCTIHTAHUS

1)  IIposiBastomui U AEMOHCTPUPYIOIIMIA YBAKEHUE K JIFOJASIM TPy, OCO3HAKOIIUHN IIEHHOCTD
coocrenHoro Tpyna. Crpemsmmiics K (OPMHPOBAHHUIO B CETEBOH Cpeae JIMYHOCTHO W
po¢eCCHOHATBHOTO KOHCTPYKTHBHOTO «IU(POBOTO CIIeaay

2)  Oco3HAKIMI MPUOPUTETHYIO [IEHHOCTh JIMYHOCTU Y€JIOBEKA, YBAKAIOIIUIA COOCTBEHHYIO U
YKy YHUKAJIBHOCTD B PA3JINYHBIX CUTYaIUsAX, BO BceX (popMax M BUAX NEATEIbHOCTH.

3) CnocoOHbIN MpH B3aMMONEHCTBUH C APYTHMH JIFOJbMH JOCTUTaTh TOCTABJIEHHBIX LIEJEH,
CTpeMsInuiicss K (POPMHUPOBAHHIO B CTPOHMTEIBHOM OTPACIM MU CHUCTEME >KHJIHIIHO-KOMMYHAJIBHOTO
XO03sIICTBA JINYHOCTHOT'O POCTa KakK npodeccruonaia

4)  CnocoOHbIil cTaBUTh mepen coOol 1enu Ui peleHus] BO3SHUKAIIMUX MPodecCHOHANbHBIX
3ama4, MoaOHWpaTh CIOCOOBI PELICHHST W CPEACTBa PAa3BUTHUS, B TOM YHCIE C HCIOJIb30BAHUEM
UH(POPMALMOHHBIX TEXHOJIOTHN

5)  CnocoOHbIil UCKaTh U HAXOOUTH HEOOXOMMMYIO MH(POPMALMIO HCIONB3Ys Pa3HOOOpa3HbIE
TEXHOJIOTUU €€ TOWCKA, IJIsl PELICHHs BO3ZHUKAKOMINX B MPOLECCe MPOU3BOACTBEHHOU NEATEIBHOCTH
npoOJIeM MPH CTPOUTETBCTBE M SKCILTyaTallud OOBbEKTOB KaIIMTAIBHOTO CTPOUTEIBCTBA

6)  CnocoOHBIN BBIABUraTh albTEPHATHBHBIC BAPUAHTHI JEHCTBUN C LIENBIO BHIPAOOTKH HOBBIX
ONTUMAJIbHBIX AJTOPUTMOB; MO3ULHOHUPYIOIHUI ceOst B CETH KaK Pe3yJIbTATUBHBIA U MPUBJIEKATEIbHBIN
YYaCTHUK TPYAOBBIX OTHOLIEHUH

7) llpuHMMarOmMUi ¥ MOHUMAKOIIUNA IeM U 33aa4d COIHAIBbHO-3KOHOMHUYECKOTO Pa3BUTHS
pEeruoHa, TOTOBBIH paboTaTh Ha UX TOCTHXKEHHE, CTPEMSIIIUICS K MOBBIICHUIO KOHKYPEHTOCIIOCOOHOCTH
Jlunenikoit obmacTy B HALIMOHAJIBHOM 1 MUPOBOM MaciuTadax

8) Crpemsimuiics K CaMOpPa3BUTHIO M CaMOCOBEPIICHCTBOBAHUIO, MOTHBUPOBAHHBIA K
O0y4YeHHI0, TPUHUMAOLINA aKTHBHOE Y4YacTHE B COLMAIbHO-3HAYMMOM NEATENbHOCTH HA MECTHOM U
PErMOHAILHOM YPOBHSX

9)  CrnocoOHblii cTaBUTH Tiepes coOOoi esu Mo/ BOSHUKAKIINE KU3HEHHbIE 3a0a91, TTOJ0NPaTh
CrocoObl peIIeHus] W CPEACTBAa PAa3BUTHs, B TOM YHCIE C HCIOJB30BAaHHEM LU(QPOBBIX CPEICTB;
CONEHCTBYIOIINIA MMOANEPIKAHUIO MTPECTUKA CBOSH TIpodheCcCH 1 00pa30BaTEIbHON OpraHU3aANH

10) ToroBblii kK MPoheCCHOHANBHON KOHKYPEHIUH M KOHCTPYKTHBHOM PEakIiy Ha KPUTHKY

11) VYwmeromwuii aHATU3UPOBATH PA0OUYI0 CUTYALUIO, OCYLISCTBISIOIUNA TEKYITUH U UTOTOBBIN
KOHTPOJIb, OLICHKY U KOPPEKIHIO COOCTBEHHOH EATENIbHOCTH, HECY LM OTBETCTBEHHOCTD 32 PE3YJIbTAThI
cBOei paboThI

12) CopeiicTBytomuii GOPMUPOBAHUIO TMOJOKHUTEILHOrO 00pasa W MOANEPIKAHUIO MPECTHKA
cBoeli mpodeccuu

14



4. CTPYKTYPA Y COJAEP)KAHUE YYEBHOM TUCIUILINHBI

4.1 O0bem y4eOHOI NUCHUIIJIHHBI

Oo0bem yacoB
Bun yueOHoii padoThl BCEro mno B T.4. B 1-m B T.4. BO 2-M

Y4eOHOMY IJIAHY cemecTpe cemecTpe
Ob6mwem OI1 152 68 84
Bcero 134 68 66
Teopernueckue 3aHsITUs 110 62 48
[IpakTUueckue 3aHATHS 24 6 18
IlpomexyToynass  arrectauuss B 18 Kontponpnas Dx3aMeH
dbopwme: pabota

4.2 TemaTnueckoe NJIAHUPOBAHHE

ConepxraHue 00y4yeHHs Oo6bem Yuefuas narpyska (dac.)
(HauMeHOBaHNE Pa3esiOB H TeM) OII (uac.)| Bcero Teop. | Ipakr.
3AHSITHS | 3AHATHS
I cemecTp
Pasznea 1. Yncsia v BeIYHCIAEHHS 22 22 20 2
Tema 1.1. JlefictBurenpHble yncna. ApudmeTnueckne 2 2 2 -
orepauuy ¢ AeiCTBUTENbHBIMY YHCIaMU
Tema 1.2. ITponieHTHI 2 2 2 -
Tema 1.3. Crenens c uenbiM nokasareneMm. CtaHaapTHas 2 2 2 -
¢dbopma 3anmucu IeHCTBUTEIBHOTO YUCIIA.
Tema 1.4. CteneHb ¢ paluOHAIBHBIM ITOKA3aTEIEM. 2 2 2 -
CaolicTBa CTENEHH.
Tema 1.5. Apudpmernueckuii KOpeHb HATY PATbHON 2 2 2 -
creneHu. JleiicTBus ¢ apupMETHIECKUMHU KOPHIMH
HATyPaJbHON CTEMEHU.
Tema 1.6. Jlorapudm umcna. 2 2 2 -
Tema 1.7. TIpeoOpa3zoBaHue BbIpAKESHUH, CONEPKALTNX 2 2 2 -
JorapuMbl.
IIpakTnueckoe 3ansaTue Nel «Ilpeoopa3oBanue 2 2 - 2
PALIMOHAJILHBIX, HPPALIMOHAJIbLHBIX, CTeNeHHbIX,
NMOKA3ATEIbHBIX H JOrapu(pMHYECKHX BbIPAKEHHI»
Tema 1.7. CuHyC, KOCUHYC W TAHT€HC YHCJIOBOTO 2 2 2 -
aprymeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI'€HC
YHCJIOBOTO apryMEHTA.
Tema 1.8 OCHOBHBIE TPUTOHOMETPUUIECKHE (POPMYJIBL. 2 2 2 -
[IpeobpazoBaHne TPUTOHOMETPHUUECKUX BBIPAKCHHUN
Tewma 1.9 ToxkaecTBa U TOKIECTBEHHBIC TTPeoOpa3OBaHUs 2 2 2 -
Pasznen 2 ®ynkuuu u rpadgpuku. 12 12 12 0
Tema 2.1 @yHkuus, ciocods 3ananus pyHkunn. CBoHCTBA 2 2 2 -
byHKIMH
Tema 2.2 CreneHnast GyHKIHS C HATYPAIbHBIM U LETIBIM 2 2 2 -
nokasaresneM. E€ cBolicTBa u rpaduk.
Tewma 2.3 CpolicTBa u rpadK KOPHSI N-Oii CTETICHH. 2 2 2 -
Tema 2.4 ITokazatenbHast 1 jorapudmuyeckast GpyHKIUH, 2 2 2 -
UX CBOMCTBA U rpadyuKH.
Tema 2.5 TpuroHoMmerpuueckas OKpPY>KHOCTb, 2 2 2 -
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Conep:xaHue 00yueHHs Oobem Yuebnan narpysxa (1ac.)
(HauMeHOBaHNE Pa3eJiOB H TeM) OII (uac.)| Bcero Teop. | Mpaxr.
3aHATHS |3aHATHS
oTpenesieHue TPUTOHOMETPHUECKUX (QYHKIMH YHCIOBOTO
apryMeHTa.
Tema 2.6 Tpuronomerpudeckne GyHKIIH, UX CBOWCTBA U 2 2 2 -
rpadpuku.
Pasznen 3. Illpsimble U NJI0CKOCTH B MPOCTPAHCTBE. 8 8 8 0
Tema 3.1. BzaumHoe pacnoso:xeHue NpsiMbIX B 2 2 2 -
IIPOCTPAHCTBE.
Tema 3.2. [lapanienbHOCTD NPSMBIX U IJIOCKOCTEN B 2 2 2 -
npoctpaHcTse. IleprneHauky asspHOCTD NPSAMON U
IJIOCKOCTH
Tema 3.3. [lapanyiebHOCTh MIOCKOCTEM. 2 2 2 -
Tema 3.4 IlepneHIUKY ISP M HAKJIOHHBIE 2 2 1 -
Tema 3.5 IlepneHIuKy AIpPHOCTD MJIOCKOCTEMN 2 2 1 -
Pasznen 4. MHOKeCTBA H JIOTHKA 2 2 2 0
Tema 4.1 MHOXeCTBO, Onepaluy HaJ MHOXXECTBAMU. 2 2 2 -
Juarpammsl Ditnepa—Benna.
Pazgen S. BeposiTHOCTBb M CTATHCTHKA 12 12 10 2
Tema 5.1 IlpencraBieHre qJaHHBIX ¢ TOMOIIBIO TAOJIUI U 2 2 2 -
auarpamm.
Tema 5.2 KombunaToprka. OCHOBHBIE IOHSTHS 2 2 2 -
Tema 5.3 @opmyna buaoma Hetotona. TpeyronbHuk 2 2 2 -
ITackans.
Tema 5.4 Cobbitusi. Teopusi BEpOSITHOCTH. 2 2 2 -
[pakTuueckoe 3anaTue Ne2 «PemeHue 3axa4 ¢ 2 2 - 2
HCNOJIb30BAHHEM TeopeM BepOsiITHOCTeil.»
Tema 5.5 Cnyualinble BenuuuHbl. Yucnosele 2 2 2 -
XapaKTePUCTUKHU CIIy4YaiHbIX BEJIHUUH.
Pasznen 6 MHOrorpaHHuKu 12 12 10 2
Tema 6.1. Ilonsitue muororpannuka. Ilpusma. 2 2 2 -
[Tapannenenunesn u ero CBoicTBa
Tema 6.2 ITnomanb GOKOBOM MOBEPXHOCTH U MOJTHON 2 2 2 -
MIOBEPXHOCTH NPsIMON Npu3Mbl. OOBEM NPU3MBL
Tema 6.3 Ilupamuna u yceu€HHast nupamuia. JIeMEeHTbI 2 2 2 -
MUPaMUJBL
Tema 6.4 ITnomans OOKOBOH MOBEPXHOCTH U TOBEPXHOCTH 2 2 2 -
npaBWIbHON nupamuabl. O0BEM MUPAMHUJIBL
[pakTuueckoe 3anaTue Ne3«Pemenne 3aga4 Ha 2 2 - 2
BbIYHCJIeHHe 00beMa U MJIOIAH TOBEePXHOCTeH
MHOTOTPAHHHKOB»
Tema 6.5 IIpencrasnenue 0 NpaBUIBHBIX MHOIOTPAHHUKAX 2 2 2 -
Cummerpus B mpoctpancTse. [logoOHbIe Tena B
IIPOCTPAHCTBE.
Bceero uacos B 1-m cemecTpe 68 68 62 6
I1 cemecTp
Pasznen 7 Tena Bpamennus 12 12 10 2
Tema 7.1 Hunmuanp. [Tnomans OOKOBOM U OTHOM 2 2 2 -
nosepxHocTu. O0BéM HumuHApa. Pa3pépTka mumHApa.
CeueHust HIWIMHIPA
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Conep:xaHue 00yueHHus Oobem Yuebnan narpysxa (1ac.)
(HauMeHOBaHNE Pa3e/iOB H TeM) OII (uac.)| Bcero Teop. | Mpaxr.
3aHATHS |3aHATHS
Tema 7.2 Konyc. ITinomans O0kOBOW U OJTHON 2 2 2 -
nosepxHocTH. OOBEM KOHYCA.
Tema 7.3 Ceuenus koHyca. Y Ceu€HHBIN KOHYC 2 2 2 -
Tema 7.4 Cepa u map. ITnomans moBepXHOCTH ChepbL. 2 2 2 -
O06bém mapa. Cevenust mapa.
Tema 7.5 KomOuHaImu TeJ1 BpalleHUs: © MHOTOTPAHHHUKOB 2 2 2 -
[paxkTuueckoe 3anaTue Ned «Pemenue 3axa4 Ha 2 2 2
BbIYHCJIeHHe 00beMa U MJIOIAAH MOBEPXHOCTEH TeJ
BpAllleHHS.»
Pasznen 8. Hauana maTeMaTH4eCKOr0 aHAJIHM3A 24 24 16 8
Tema 8.1 IMociaenoBaTeabHOCTH, CLIOCOOBI 3aaHHS 2 2 2 -
MOCJIEIOBATEIbHOCTEM.
Tema 8.2 ITpousBonHas ¢pynkuuu. [Iponssoanbie 2 2 2 -
3JIEMEHTAPHBIX (PYHKIIHIA.
IIpakTueckoe 3ansaTue NeS «Boruuciienue 2 2 - 2
NMPOU3BOAHON PyHKIHI»
Tema 8.3 I'eomerprueckuii 1 GU3MUECKUIT CMBICT 2 2 2 -
MIPOU3BOAHOM.
Tema 8.4 IIpuMeHneHue NPOU3BOAHON K UCCIEIOBAHUIO 2 2 2 -
(byHKUMHA HA MOHOTOHHOCTb M SKCTPEMYMBL.
Tema 8.5 HaxoxxneHrne HanOONbIIero 1 HAUMEHBIIETO 2 2 2 -
3HaueHHs! QYHKIMH HA OTPE3Ke
IIpakTnyeckoe 3ansaTue Ne6 «IIpumenenue 2 2 - 2
NPOM3BOAHOH K HCCJEI0BAHUI0 (DYHKIIHH H
NMOCTPOEHHUI0 €€ rpadpuxa»
Tema 8.6 IlepBoobpasnas. Tabmuia nepBooOpa3HBIX. 2 2 2 -
Tema 8.7 MHTErpa, ero reoMeTpudeckuii U Pu3ndecKuit 2 2 2 -
CMBICIL
IIpakTueckoe 3ansaTue Ne7 «Boruuciienue 2 2 - 2
HeompeaeaéHHbIX HHTErpajaoBy»
Tema 8.8 Beruncnenue uarerpana no gopmyie HeroTona— 2 2 2 -
JleiiOHMIa
IIpakTyeckoe 3ansaTue Ne8 «Buruuciienue 2 2 - 2
onpeaeéHHbIX HHTErpaJjioB»
Pa3zgen 9 YpaBHeHUs1 1 HEPABEHCTBA 24 24 18 6
Tema 9.1 YpaBHeHHE, KOPEHb YPABHEHHUSI. 2 2 2 -
Tema 9.2 HepaBeHCTBO, peLieHne HepaBeHCTBA. MeTon 2 2 2 -
UHTEPBAJIOB.
Tema 9.3 Pemenue 1enbix 1 ApoOHO-pALIMOHATBHBIX 2 2 2 -
YpPaBHEHUN 1 HEPABEHCTB.
Tema 9.4 Pemienue nuppaliOHaNbHBIX YPaBHEHUN U 2 2 2 -
HEPAaBEHCTB.
IIpakTnueckoe 3ansaTue Ne9 «Pemenue neabix, IpooHo- 2 2 - 2
PALIMOHAJILHBIX H HPPALHOHAJILHBIX YPABHEHUH H
HepABEHCTB»
Tema 9.5 Penienue TPUrOHOMETPUYECKUX YPABHEHUI. 2 2 2 -
Tema 9.6 [IpumMepbl TPUTOHOMETPUUECKUX HEPABEHCTB. 2 2 2 -
IIpakTueckoe 3ansaTue Nel0 «Pemenne 2 2 - 2
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Conep:xaHue 00yueHHs Oobem Yuebnan narpysxa (1ac.)
(HauMeHOBaHNE Pa3eJiOB H TeM) OII (uac.)| Bcero Teop. | Mpaxr.
3aHATHS |3aHATHS
TPUTOHOMETPHYECKHX YPABHEHHI H HEPABEHCTB)»
Tema 9.7 I1okaszatenbHble YpaBHEHUsS] 1 HEPABEHCTBA. 2 2 2 -
Tewma 9.8 JlorapudMudeckre ypaBHEHUS] U HEPABEHCTBA 2 2 2 -
IIpakTnueckoe 3ansaTue Nell «Pemenne 2 2 - 2
NMOKAa3aTeJIbHBIX, JJOrapH(PMHIECKUX YPABHEHHH H
HEPaBEHCTB
Tema 9.9. Cuctempl U COBOKYITHOCTH PallMOHAJbHbIX 2 2 2 -
ypPaBHEHUN 1 HEPABEHCTB.
Pasznen 10 BekTopbl H KOOPpAHHATHI B IPOCTPAHCTBE 6 6 4 2
Tema 10.1. BekTOop Ha MJIOCKOCTH U B IPOCTPAHCTBE. 2 2 2 -
IIpakTnueckoe 3ansaTue Nel2 «IIlpumeHeHne BeKTOpoB 2 2 2
K PelIeHHI0 322D
Tema 10.2 Pemenue 3ana4, CBI3aHHBIX C IPUMEHEHUEM 2 2 2 -
MPABWJI JIEUCTBUM C BEKTOPAMM.
Ipomesicymounan ammecmayus 18
Bcero uacos B 2—m cemecTpe 84 66 48 18
Bcero 152 134 110 24

4.3 TeMmbl HHAUBHAYAJIBHBIX IPOEKTOB

B Teuenue 1 xypca kaxabIM 00y YarOIIUMCsI BBITTOJIHSAETCSI MHAWBUAY AJIbHBINA MPOEKT 110 OTHON HITH
HECKOJIbKUM TUCLHIUIMHAM, B paMKaxX yueOHOro BPEMEHH, CIELHUAIbHO OTBEIEHHOIO YUeOHBIM MIAHOM

(DenepanbHblii  TOCYNApPCTBEHHBIA  OOpa30OBaTEIbHBIN

TemMbl HHAUBHAYAJIBbHBIX IPOEKTOB
MaremaTrka U HCKYCCTBO.
Benukue yueHble MaTeMaTUKU
[Iponopunu ¥ OpOLIEHTHI B MEAULIUHE.

MenuivHa U TEOMETPHSI.

e A e

9.  MareMaTuk DHUJep U €ro HayYHbIC TPY b
10.  JlexapT u ero MaTeMaTU4ECKUE TPY b
11. CoBpeMeHHbIE OTKPBITHS B 00JaCTH MaTEMAaTUKH

MartemaTudeckast CTaTUCTHKA, eé POJib B MEAULIUHE.

CTaHaapT

CpenHero

MHOrorpaHHUKHU B T€OMETPUH, IPUPOAE, APXUTEKTYPE U UCKYCCTBE

HCTOpI/Iﬂ MOSIBJIEHHUSI 1 OCHOBHBIE MOHSATHS MaTeMaTHUYECKOH CTATUCTUKHU

MaTteMaTH4eCcKHe TOJIOBOJIOMKI B UIpbL. CYITHOCTD, SHAYCHUE U BUBI

12, Eaunuusl usMepeHus JJIMHBI B Pa3HBIX CTPAHAX U B PA3HOE BpEMs
13.  EcTb 14 )XU3HBb B KAMHE WJIH CUMMETPHUsI KPUCTAJIJIOB

14.  2Kusas npupoaa u CHMMETPHUs
15. MaremaTuyeckue KpUBbIE
16. MaremaTuka B neAUaTPUN

17.  "3onoroe cedeHue" — kpacoTa U rapMOHMsI B MAaTEMaTHUECKUX pacyérax

18. BommeOHas cuia TPeyroJbHBIX YHUCET

19. T'eomerpuueckue UTPYIIKU — (HIEKCATOHBI U (PIEKCOPHI

20. Yucna ®udboHayyu

(momHOTO)
oOpa3oBaHus, yTBep KIeHHbIH nprkazoM MuHoOpHayku Poccun ot 17 anpens 2012 r. Ne 413).

o01ero
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5. YCJOBUS PEAJIN3AIINN ITIPOTPAMMBI YYEBHOM TUCIIUILINHBI

5.1 MaTepuaJibHO-TeXHHYeCKoe o0ecrnieyeHHe

Peammzaums y4eOHOH AMCLUMIUIMHBI OCYINECTBIIETCS B ydeOHOM KabmHere «Martemaruka.
IIpuknanHas MaTemMaTHuKay.

B cocraB yueOHO-METOOUUECKOTO W MAaTE€PHAIbHO-TEXHUYECKOTrO O0eCHeueHHst MpOorpamMmbl
yueOHOI nuctuIuinHbl «MaTeMaThKa» BXOJIST:

—  TIOCaIOYHBIE MECTA 10 KOJMYECTBY O0YUArOIIUXCS;

—  pabouee MeCTO MpernogaBaTeds,

—  MyJbTUMEIUNHBIN IPOEKTOD,

—  HHTEpPaKTHBHAs JOCKA,

—  KOMIUIEKT yueOHO-HAIIAHBIX TOCOOUI,

—  KOMIUIEKT YueOHO-METOUIECKOH JOKY MEHTALIUH.

5.2 UndopmannonHoe odecnieueHne 00y deHust

Jlns peanu3aiiyl mporpamMmbl B OMOTHOTEYHBIH (DOHM BXOAAT YIEOHUKH, YUeOHO-METOIUYECKUE
koMmiuiekThl (YMK), obecnieunBarorre ocBoeHue yueOHON TUCHUTITHHBI « MaTeMaTHKay.
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6. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHHUS YUEBHOI

JUCIHUATUINHBI

KOHTpO.]'Ib " OLCHKa PE3YJbTATOB OCBOCHHA AUCHUIIIMHBI OCYLICCTBIIAIOTCA MPENOgaBaTCICM B
nmpouecce NpoOBCACHUA MPAKTHYCCKUX 3aH$ITI/II\/'Ij OLICHKH OTBCTOB HAa KOHTPOJIBHBIE BOIIPOCHI, 4 TAKXKE

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

MeToabl KOHPOJIsI

HCCIIEIOBATh B MPOCTEHIINX Cly4asX (yHKIUH HA MOHOTOHHOCTb, HAXOIUTh
HanOOJIbIINE U HAMMEHbIINE 3HaYeHUs1 QYHKLHI, CTPOUTH rpaduku
MHOTOYJIEHOB C HCIIOJIb30BAHNEM allapaTa MaTeMaTUIeCKOTro aHaIIN3a,
NPUMEHSTh MPOU3BOIHYIO MPH PEIIEHUH 3a/1a4 HA ABHIKEHHE, PEIlaTh MPAKTHKO-
OPUEHTHUPOBAHHBIC 33J]a41 HAa HANOOJbINNE M HANMEHbINNE 3HAUCHUS, Ha
HAXOXKIEHHE MyTH, CKOPOCTH U yCKOPEHUS,

5) yMeHHe onepupoBaTh MOHATHIME: palliOHajbHAas QYHKIH, TOKa3aTeIbHAs
byHKIMs, cTeneHHas QyHKIHsL, Jorapupmuydeckas GyHKIHs,
TPUTOHOMETpUUECKHe QyHKIUH, OOpaTHbIe QYHKIUH, YMEHHE CTPOUTh rPpadUKH
U3yUYeHHBIX (PYHKLNH, UCTIONB30BaTh rpa(puKu MPU U3yUEHUH ITPOLIECCOB U
3aBHUCHMOCTEH, TIPU PELICHNUH 3a7a4 U3 APYTUX yUeOHBIX IPEIMETOB U 3a7a4 U3
peanbHOMN KU3HH, BBIPAXKATh (POPMYJIaMHU 3aBUCUMOCTH MEXKAY BEJINYHHAMU,

6) yMEHHUE pelaTh TEKCTOBbIE 3aJa4H Pa3HBIX TUIOB (B TOM YHCJIE HA TPOLICHTHI,
IOJIM U 9aCTH, Ha ABW)KEHHUE, paboTy, CTOMMOCTb TOBapOB U YCJIYT, HAJIOTH,
3ama4n U3 00JIACTH YNIPaBJICHUS JTMYHBIMU U CEMEHHBIMU (pUHAHCAMN),
COCTaBJISITh BBIPAXKECHHSI, YPABHEHHSI, HEPABEHCTBA M MX CHCTEMBI IO YCIOBHIO
3a7a4uu, UCCIIEN0BATh MOJTyYEeHHOE PelIeHNe 1 OLIEHUBATh MPAaBIONOJ00HOCTD
PEe3yJIbTaTOB,;

7) yMeHHUE ONeprupoBaTh MOHATUSIMU: CpeaHee apupMeTHIECKOe, METUaHa,
HanOoJblllee U HAMMEHbLIIEe 3HAYSHHS, Pa3Max, TUCIIEPCHsl, CTAHAAPTHOE
OTKJIOHEHHE YHCIIOBOr0O Ha0Opa;, yMEHHE U3BIIEKATh, HHTEPIPETHPOBATD
UH(POPMALUIO, TPEACTABIEHHYIO B TaOJMUIAX, HA AUarpaMMax, rpapukax,
OTPAKAIOLIYIO CBOMCTBA PEaJbHBIX MTPOLIECCOB U SIBJICHUH, PEICTABIATD
UH(POPMALHIO ¢ MOMOIIBIO TAaOJUI] U AUArpaMM; UCCIIEIOBATh CTATUCTHYECKUE

U OLIEHKH
Pe3yabTaThl 00yyeHus
pe3yJbTATOB

o0yueHust
1)BnafeHne MeToiaM1 1OKa3aTeNbCTB, AJITOPUTMAMH PELISHHS 3a/1a4; YMEHHE Ouenka
(bopMyTUPOBATH ONPEEIICHUS, AKCHOMBI U TEOPEMBI, IPUMEHATD UX, IPOBOAUTDL | MEPEUNCICHHBIX
J0Ka3aTeJIbHbIe PacCyXAEHUs B XO/€ PEeLIeHUs 3a/1a4; Pe3yJIbTaTOB
2) yMeHHe OIepUpOBaTh MOHATUSAMH: CTETIEHb YNCIIA, JIOTapu(M Yucia, yMEeHne oOyueHwust npu
BBIMOJIHATDH BBIYUCIICHUE 3HAUYECHUI U peoOpa3oBaHMs BBIPAXKEHHUN CO CTENICHSIMH | BBITOJIHEHUN
u norapudmamu, nmpeodpa3oBaHus APOOHO-PAIOHAIBHBIX BBIPAKEHUH, 3a7aHui Ha
3) yMeHHue oneprupoBaTh NOHATUSIMH: PALlHOHAIbHBIE, HPPALIHOHAIbHBIE, MPaKTHYECKUX
NOKa3aTeNbHbIC, CTEIIEHHBIE, IOrapu(pMUIECKIE, TPUTOHOMETPHUECKUE 3aHATHUSIX, TEKYLLEM
ypaBHEHUs] U HEPABEHCTBA, UX CUCTEMBI, u pyOeskHOM
4) yMeHue OnepupoBaTh MOHATUAMU: (PYHKIIHSA, HEMPEPBIBHAS (PYyHKIHA, KOHTPOJIE - YCTHBIN
NPOM3BOIHAS, TIEPBOOOPA3HAs, ONPENEICHHBI HHTETPAJT, Yy MEHNE HAXOIUTh orpoc,
MPOM3BOMIHBIC IEMEHTAPHBIX (PYHKIHH, UCTIONb3Ys CIIPABOYHbIE MATEPUATIBI, TECTUPOBaHUE,

peleHne 3aaady.
Ouenka B pamkax
MIPOMEKY TOUHON
aTTeCTALHH:
KOHTPOJIbHAS
pabota, FK3aMeH.
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TaHHBIE, B TOM YHCJIE C MPUMEHEHUEM rpaduIecKuX METOAOB U 3JIEKTPOHHBIX
CPEncTs,;

8) yMeHHe onepupoBaTh MOHATHIMHE: CIIy4YaiHbIN ONBIT U CIy4YaiiHOe COOBITHE,
BEPOSITHOCTD CIIy4alfHOrO COOBITHS, YMEHNE BBIYUCISATD BEPOSITHOCTD C
HCTIOJIB30BAHNEM TPapUUECKUX METOIOB;, TPUMEHSTH (POPMYJIBI CIIOKEHHS U
YMHOXEHHSI BEPOSTHOCTEH, KOMOMHATOPHBIE (PaKThI U (POPMYJIbI ITPH PEIIECHUH
3a/1a4; OLICHUBATh BEPOSTHOCTH PEATBbHBIX COOBITHH, 3HAKOMCTBO CO CJIy4alHBIMU
BEJIMYMHAMHU; YMEHHUE PUBOAUTH PUMEPHI IIPOSIBICHHUS 3aKOHA OOJIBIINX YHCEI
B TIPUPOAHBIX U OOIIECTBEHHBIX SBJICHUSIX;

9) yMeHHe OneprupoBaTh MOHATUSIMU: TOUKA, MPsIMast, TUIOCKOCTb, IIPOCTPAHCTBO,
JIBYTPaHHBINA yIroJl, CKPELHUBAIOINECS MPSIMbIE, TAPAJIIETIbBHOCTD U
NEePNEeHIUKYISIPHOCTD MPSIMBIX U IJIOCKOCTEH, YT Ol MEXIY NMPSAMBIMH, YTOJ
MEXKAY NPSAMON U IUIOCKOCTBIO, YIOJI MEKAY MIOCKOCTSIMU, PACCTOSIHUE OT TOYKH
10 TJIOCKOCTH, PACCTOSTHUE MEXKAY NPSIMBIMH, PACCTOSTHUE MEXAY MIIOCKOCTSMY,
yYMEHHE UCTIOIb30BATh MPH PEIIEHUH 3a/1a4 U3YYECHHbIE (DaKThI H TEOPEMBI
TUTAHUMETPUH;, YMEHHE OLICHUBATh Pa3Mepbl 0ObEKTOB OKPYIKAIOLIETr0 MUPA;

10) ymeHHe onepupoBaTh MOHITHSIMH: MHOTOTPAHHUK, CEU€HHUEe MHOTOTPAHHHKA,
Ky©0, mapauenenunen, mpusMa, nupaMmuaa, Gurypa u moBEPXHOCTb BPALICHHS,
LWINHAP, KOHYC, map, chepa, cedeHus GUrypsl BpaleHus1, TNIOCKOCTb,
Kacaromasics cheppl, UUINHAPA, KOHYCA, IJIOLIAalb TOBEPXHOCTH MUPAMUIBI,
MPU3MBI, KOHYCa, HIJIHHAPA, TUIOIaab chepbl, 00beM KyOa, MPsIMOYTrOJIbHOTO
napajuieNenuIena, NupaMubl, MPU3MBL, HWIHHIAPA, KOHYCA, 11apa; YMEHHE
n300pakaTh MHOTOIPAaHHHUKH M TOBEPXHOCTH BPAIEHUS], UX CEUSHHS OT PYKH, C
MOMOLIbIO YePTEKHBIX UHCTPYMEHTOB U 3JIEKTPOHHBIX CPENCTB; yMEHUE
pacno3HaBaTb CUMMETPHIO B IPOCTPAHCTBE, YMEHUE PACTIO3HABATD IPABUJIbHBIE
MHOTOTPaHHUKH;

11) ymeHHe onepupoBaTh MOHATHIMH: JBH)KEHHE B IPOCTPAHCTBE, NOAOOHBIE
¢burypsl B mpoCTPaHCTBE; UCTIOIB30BATh OTHOIICHHE TUIOIIAACH MOBEPXHOCTEH U
00BeMOB OJOOHBIX (PUTYp NPU PELISHUU 3a7ad,;

12) yMeHHe BBIYUCIIATD TEOMETPHUIECKIE BETMUMHBI (IMHA, YTOJI, TUIOLIA b,
00BeM, TUIOIIAAb TIOBEPXHOCTH ), UCTIOJB3Y s U3YYEHHbIE (POPMYJIBI U METOMBI,

13) ymeH#e onepupoBaTh MOHITHAMHU: MPSIMOYTOJIbHAS CHCTEMa KOOPIUHAT,
KOOPIHMHATBI TOYKH, BEKTOP, KOOPAUHATBI BEKTOPA, CKAJSIPHOE MPOU3BEACHUE,
yroJl MEKAY BEKTOPaMHU, CyMMa BEKTOPOB, IPOU3BEAEHUE BEKTOPA HA YUCJIO,
HAXOIIUTh C MOMOLIBIO H3YYEHHBIX (POPMYJT KOOPANHATHI CEPEANHBI OTPE3Ka,
paccTOosiHUE MeXy ABYMsI TOUKAMHU,;

14) yMeHue BBIOMpPATh MOOXOISAIINN W3yYEHHBIA METOA IJIsl PEIleHUs 3a7ayd,
pacrio3HaBaTh MaTeMaTu4deckre (pakThbl 1 MATEMATUYECKHE MOIENIH B IPUPOIHBIX
U OOINECTBEHHBIX SIBJICHUSAX, B HCKYCCTBE, YMEHHE MPHUBOAUTH IPUMEPHI
MAaTE€MaTHYE€CKUX OTKPBITHI POCCUHCKON M MUPOBONH MaTeMaTH4YECKON HayKH.
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