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COJEP)KAHUE

OBILIASI XAPAKTEPUCTUKA PABOYEN ITPOI'PAMMBI YYEBHOM JUCLATIIVHBI
CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JUCIIUIIINHBI
YCJIOBUS PEAJTIU3ALIMM YUEBHOM JUCLIUIIINHBI

KOHTPOJIb 1 OLIEHKA PE3VJIPTATOB OCBOEHUS YUEFHOU JIUCIIUTIAHBI



1. OBIIASL XAPAKTEPUCTHUKA PABOYEW ITPOI'PAMMBI YYEBHOM
JUCHUIIVIMHBI (KYPCA) COO.01.04 MATEMATHUKA

1.1. MecTro aucuMmivHbl (Kypca) B CTPYKType OCHOBHOH mnpodeccHOHAJIbHOI
0o0pa3oBaTeJbHOM MPOrPAMMBI:

Hucrummuaa (kype) COO0O.01.04 Marematnka BXOJIUT B COCTaB JTUCHHUILIAH (KYypCOB)
00111e00pa30BaTEIPHOrO Y4eOHOT0 UKIIA (B paMKax MOJYYSHHUs CPETHET0 00IIero oOpa3oBaHus)
B IIpeleax OCHOBHOW mIpodecCHOHaIbHONW 00pa3oBaTeNbHOM MporpaMMbl, pazpabOTaHHON B
cootBercTBUU ¢ DenepaibHbIM TOCYJApCTBEHHBIM 00pa3oBaTeNbHBIM  CTaHAAPTOM IO
CIIEIUATILHOCTH cpenHero mpodeccuoHanbHoro obpaszoBanms 38.02.07 baHkoBckoe neino u
@enepalibHBIM ~ TOCYJIAPCTBEHHBIM ~ 00pa30BaTeNIbHBIM ~ CTaHIAPTOM  CPEAHEro  OOILIero
o0OpazoBaHwUs.

YpoBeHb OCBOCHUS JUCIHUILTUHBI (Kypca): yrIyOJIeHHBIH

1.2. Henu U miaHupyemble pe3y/ibTaTbl OCBOCHUS Y4eOHOM JUCHHUILIMHBI (Kypca),
OpHeHTalus Ha Oyayyr nNpodeccCuoHAIBHYIO 1eATeJIbHOCTD:

[MpuoputeTHpIMH LensIMH  OOy4YeHUsT MaTeMaTHKe Ha YIIyOJIEHHOM YpOBHE MpPOJOIDKAIOT
OCTaBaThCA:

(hopMUpOBaHUE IEHTPATLHBIX MAaTEMAaTHYCCKUX MOHATUH (YUCIIO, BEIMYMHA, T'€OMETPUYCCKAS
¢urypa, TepeMeHHas, BEPOATHOCTh, (YHKIUSA, TPOW3BOMHAS, WHTETPai), OOECIICUNBAIOIINX
HPEEeMCTBEHHOCTh M TIEPCIIEKTUBHOCTH MaTEMAaTHIECKOTO 00pa30BaHUsI 00YJaIOIINXCS;

nojBeicHUe OOydarouXcsi Ha JOCTYIIHOM Uil HHUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MAaTCMAaTHUKH U OKPYXKaromero Mupa, IOHMMaHUuI0 MaTEMAaTUKH KaK 4aCTU 061116171 KYJbTYpPhI HEJIOBCUCCTBA,

pa3BHTHE WHTEIUICKTYyalbHBIX W TBOPYECKHX CIOCOOHOCTEH 0Oyd4arommxcsi, IMO3HAaBaTEIbHON
AKTHBHOCTH, UCCJIEJOBATEIbCKUX YMEHHI, KpUTUYHOCTH MBIIIJICHUS, HHTEPeca K U3YYEHHIO MaTeMaTHKH;

bopmupoBanue GYHKIIMOHATLHON MaTeMaTHYeCKOU IPaMOTHOCTH: pacro3HaBaTh
MAaTEMATUYCCKHUEC aCIICKThI B pC€aJIbHBIX JKU3HCHHBIX CUTyallusaX ©W TIMPU HIYUYCHHUU APYTHUX
y4eOHBIX TPEIMETOB, MPOSBICHUS 3aBHCUMOCTEH M 3aKOHOMEPHOCTEH, (OPMYIHPOBATh MX Ha SI3BIKE
MaTeMAaTHKH U CO31aBaTh MaTeMaTHYECKHUE MO/ICIN, TPUMEHSITh OCBOCHHBII MaTEeMaTUYECKHH armapar Jist

pEeUICHUA TPAKTUKO-OPUCHTUPOBAHHBIX 3a/1a4, MHTCPIPETUPOBATE U OLICHHUBATH MMOJTYYCHHBIC PE3YJILTAThI.

1.2.1. B pe3ynpTaTe OCBOEHHMS y4eOHOH NHUCHUUIUIMHBI (Kypca) 0O0y4aroiuecs TOJIKHBI
OBJIAJIETh CIAEAYIOUIMMH JIUYHOCTHBIMM Pe3yJabTaTAMM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOU

IIPOrPaMMBIL:

B pesynbTate u3yueHuns- MaTeMaTHKHU Ha yPOBHE CPEAHET0 00I11ero 00pa3oBaHus y 00y4aromerocs
OyayT c(hOpMHUPOBAHBI CIIEAYIOIINE TMYHOCTHBIE PE3YIbTAThI:

1) rpaxmaHCKOro BOCHIUTAHUS:

c(OPMHUPOBAHHOCTh TPAKAAHCKOW MO3HMIUKM O00yYaroIIerocsi Kak akTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHUHCKOT0 OO0IIecTBa, MPEACTaBIEHHE O MaTeMaTHYeCKWX OCHOBaX (PyHKIMOHMPOBAHUS
Pa3IMYHBIX CTPYKTYP, ABICHUI, IPOLEYP IPaXXJAaHCKOTO 00IecTBa (BEIOOPHI, OIIPOCHI U APYToe), YMEHHE
B3aUMO/JIEHCTBOBATh C COUUAILHBIMA HHCTUTYTaMU B COOTBETCTBUH C X (QYHKIHMSIMHU U HA3HAYCHHUEM;

2) NaTpUOTHYECKOTO BOCITUTAHUS:

c(OPMHPOBAHHOCTh POCCUHCKOW TPaKAAHCKOW WICHTHYHOCTH, YBKEHHUS K TMPONLIIOMY U
HACTOALIEMY pPOCCHUICKOW MaTeMaTHKH, LEHHOCTHOE OTHOUIEHHE K JOCTHKEHHSM POCCHHCKHX



MaTE€MaTUKOB M POCCHMCKOM MAaTeMaTHMYECKOW WIKOJIbI, MCIOJb30BAHHUE ITUX INOCTHKEHHHA B JIPYrUX
HayKaX, TEXHOJOTHX, Cepax SKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOTO BOCITUTAHMS:

OCO3HaHWE ITYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja, cHOpMHPOBaHHOCTh HPAaBCTBEHHOTO
CO3HAHUs, ITUYECKOr0 TOBEICHHUS, CBSI3aHHOTO C MPAKTUYECKUM NPUMEHEHHEM IOCTHKEHUH HAyKU U
JISSATEIILHOCTBI0 YYEHOT0, 0CO3HAHUE JIMYHOTO BKJIAJIa B IIOCTPOCHHUE YCTOMYUBOTO Oy TyIIETO;

4) 3CTETUYECKOTO BOCTIMTAHUS:

3CTETUYECKOE OTHOLICHHWE K MHPY, BKIIOYAs SCTETUKY MaTEMaTHYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3aj1a4, pEIICHUH, PACCyKASHHH, BOCIPHUMYNBOCTD K MaTEMAaTHUECKUM aCIIEKTaM Pa3INIHBIX
BUJIOB UCKYCCTBA;

5) (¢u3HYECKOr0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH YMEHHUS NPUMEHSITh MaTeMaTHUYECKHWEe 3HAHHS B HMHTEpecax 3I0pOBOTO U
Oe3omacHoro oOpa3a JXW3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO (370pOBOE MHUTAHHE,
cOaJaHCUPOBAHHBIA PEXHUM 3aHATHH M OTHAbIXa, peryjspHas (U3MUecKas aKTUBHOCTH), (usndeckoe
COBCPUICHCTBOBAHUC ITPU 3aHATUAX CIIOPTUBHO- O3I[Op0BI/ITeJ'II)HOI\/'I JCATCIBHOCTBIO,

6) TpPyIOBOTO BOCITUTAHHUS:

TOTOBHOCTh K TPYIy, OCO3HaHWE IIEHHOCTH TPYyIONO0us, MHTEPEC K paszIndHbIM chepam
npodecCHOHANTBLHON AEATENLHOCTH, CBSI3aHHBIM C MATEMAaTHKOW U €€ TPUIIOKCHUSAMH, YMEHUE COBEPIIATD
OCO3HaHHBIM BBIOOp Oymymieidl mpodeccud U pealn30BbIBaTh COOCTBEHHBIC JKM3HCHHBIC —ILIaHBbI,
TOTOBHOCTh W CIIOCOOHOCTh K MaTeMaTHYECKOMY OOpa30BaHHUIO M CaMOOOPa30BaHUIO HA MPOTSHKCHHUU
BCEH U3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHUIO B PEIICHHH IMPAKTUYECKUX 33Ja4 MaTEeMaTHYECKOU
HaIpaBJICHHOCTH;

7) SKOJOTUYECKOTO BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH HKOJIOTUIECKON KYJIBTYPhI, TOHUMAHHE BIUSHUS COLUANTBHO- SKOHOMHYECKUX
MPOIIECCOB Ha COCTOSIHME TIPUPOAHOH W COIMAIIBHOW Cpelbl, OCO3HAHWE TJIO0ANBFHOIO XapakTepa
JOKOJIOTHYECKUX Hp06f[eM, OpUCHTAlUA Ha MPUMCHCHUC MATEMAaTUUCCKUX 3HAHUN JJid pCUICHHA 3a1a4 B
00J1aCTH OKPY)KAIOIICH Cpenbl, IIAaHUPOBAHUE TOCTYIIKOB M OIEHKA MX BO3MOXKHBIX TTOCJICICTBHMA IS
OKpY>Kalolllel Cpepbl;

8) IIEHHOCTH HAyYHOTO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHUS
HAyKM M OOIIECTBEHHOW NPAKTUKH, MMOHUMAaHUE MAaTEMaTHMUYSCKOW HayKd Kak c(epbl UYeIOBEYSCKOU
JIEATEIBHOCTH, 3TANOB €€ pPa3BUTUS U 3HAYUMOCTH IJIsl Pa3BUTUSL LIUBWIM3ALUHU, OBJIAACHHUE SI3BIKOM
MaTe€MaTUKU U MaTEMaTUYECKON KyJIbTypoll Kak CpelICTBOM IO3HAHUS MHUpPA, TOTOBHOCTh OCYIIECTBIIATH
IMMPOCKTHYIO U UCCIICA0BATCIILCKYIO ACATCIbHOCTD MHANBUAYAJIbHO 1 B I'PYIIIC.

1.2.2. B pe3ynpTaTe OCBOEHHS Y4eOHOH NUCHUIUIMHBI (Kypca) oOydaromuecs TOJIKHBI
OBJIAJIETh  CICAYIOUIMMH  MeTANpeIMEeTHBIMH _ Pe3VJbTATAMH  OCBOEHUS  OCHOBHOM

00pa3zoBaTenbHON MPOTPaMMBI, B T.4.:

Pecynamusnvle ynusepcanvuvie yuebHuvle oeticmeusi:

Y oOyuaromerocs OyayT chOpMHUPOBaHBI yMEHHUS CaMOOPTaHW3alMM KaK dYacTh
PETYISATHBHBIX YHUBEPCAIHHBIX YUEOHBIX JICHCTBHIA:

COCTaBJIATh IUJIaH, aJITOPUTM pELIEHUs 3a/adyd, BbIOMpaTh CHOCOO peuieHus ¢ y4€ToM
UMEIOLINXCA PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBAThH
BapHaHThI pELIeHUH ¢ y4€TOM HOBOM MH(DOpMALIUK.

VY obyuatomerocst 0yayT chopMHUPOBaHB YMEHHUS CAMOKOHTPOJIS KaK YaCTh PETYIISTUBHBIX
YHHUBEpPCAJIbHBIX Y4EOHBIX NEHCTBHI:



BJIa/IETh HAaBbIKaMU MO3HABATENbHOM pe(IeKCUU KaKk OCO3HAHMSI COBEPILIAEMBbIX JACHCTBUIMA
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3yIbTaTOB, BIAAETh CHOCOOAMH CaMOIIPOBEPKU,
CaMOKOHTPOJIS IIpOIIecca U pe3ysIbTaTa pelleHrs MaTeMaTHUeCKOH 3a1auu;

MpeIBUJIETh TPYAHOCTH, KOTOpPhIE MOTYT BO3HUKHYTh IPU PEUICHUM 3aJaud, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEILCTB, JAHHBIX, HAHJCHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yjbTaTa €U M YCIOBUSAM, OOBSACHATH TNPUUYHHBI
JOCTHKEHUS UM HEIOCTHIKEHUS PE3yIbTaTOB JESATEIIbHOCTH, HAXOAUTh OMIUOKY, TaBaTh OLICHKY
IpPUOOPETEHHOMY OIIBITY.

VY olyuaromierocst OyayT copMUpOBaHbl YMEHHSI COBMECTHOI J1eATEIbHOCTH:

MMOHUMATh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONW ¥ UHIUBUAYAIbHON pabOThI MpU
pelieHnr y4eOHbIX 3a/Jay, MPUHUMATh IeJIb COBMECTHON JEATEIbHOCTH, IUIaHUPOBATH
OpraHHU3aII0 COBMECTHOW paboThl, pacmpeleniarTb BUABI padoT, TOTOBapHBaThCs, OOCYKIATh
MPOLIECC U PE3YNIbTAT paboThl, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYMIOBLIX popmax paboThl (00CYyxkaAeHHs, OOMEH MHEHUH, «MO3TOBbBIC
HITYPMBD» ¥ HHBIE), BBIIIOJHSITH CBOIO YaCTh PA0OTHI U KOOPIMHUPOBATH CBOU JCHCTBUS C APYTUMU
YJIeHaMH KOMaH/[Ibl, OLIEHWBAaTh KayeCTBO CBOETO BKJIaJa B OOIIMKA MPOAYKT MO KPUTEPUSM,
c(hOpMyIIMPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUSI.

Ilo3nasamenvHule yHugepcaivhvie yueOHvle Oeticmeus.

VY obyuaromerocs OynyT chOpMUPOBaHBI CIEAYIOIIe 0a30BhIe JTOTHUECKHE NEHCTBHS KaK 4acTh
MO3HABATEIBHBIX YHUBEPCATBHBIX YUEOHBIX JCHCTBUIA:

BBIABIIATL U XapaKTCPHU30BATH CYHMICCTBEHHBIC IMPU3HAKKU MATEMAaTUUYCCKUX O6’I:-CKTOB, HOHHTI/Iﬁ,
OTHOIICHUH My MOHITHAMH, (HOPMYIHPOBATH OMPEIEICHNUS IOHATHI, YCTAHABIMBATH CYIICCTBEHHBIN
MPHU3HAK KIACCU(DUKAIIMH, OCHOBAHUS ISl OOOOIICHHS M CPABHEHUSI, KPUTEPHHU MIPOBOIMMOTO aHAJIN3a;

BOCIIPHHUMATh, (OPMYIHPOBaTh M TPeoOpa3oBHIBATH  CYKACHUS: YTBEPAUTENbHBIE U
OTpULATECIbHBIC, CAMHUYHBIC, YACTHBIC U O6H_[I/Ie, YCJIOBHBIC,

BBISIBJISITH MaTeMaTHIECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U POTUBOPEYHsI B (pAKTaX, TAHHBIX,
HaOJNIOICHUSIX ¥ YTBEPXKICHHSX, MpeIiararb KPUTEPHH Ui BBISBICHHS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYUIL;

ACIaTb BbBIBOJAbI C HUCHOJIB30OBAHUEM 3aKOHOB JIOTUMKH, ACAYKTUBHBIX W HWHIYKTHUBHBIX
YMO3aKJIIOUCHHI, yMO3aKITIOUCHHUI 110 aHATIOTHHL

HPOBOJMTH CAMOCTOSITENIBHO JIOKA3aTeIbCTBA MATEMATHUYECKUX YTBEP:KACHUN (IPSIMBIE U OT
MPOTHUBHOTO), BBICTPaWBATh ApTyMEHTAIMIO, MPHBOAWTH NPUMEPHl U KOHTPIPHUMEPHI, O0OOCHOBBIBATDH
COOCTBEHHBIE CYXJICHHUS U BHIBOJIBI;

BBIOMpATh CrOCOG perieHust y4eOHOW 3a1aun (CPaBHUBATh HECKOIBKO BAPHAHTOB DEIIECHHS,
BBIOMpATh HaHOOJIEE MOIXOISAIINI C YIETOM CAMOCTOSTEIILHO BIJICIICHHBIX KPUTEPHEB).

V obyuaromrerocst 0yayT cOpMHPOBaHBI ClieIyronne 6a30BbIe HCCISI0BATEILCKIE IEHCTBUS KaK
YacTh [MO3HABATENBHBIX YHUBEPCATIHHBIX YUEOHBIX JEHCTBUM:

UCIIONB30BaTh BOMPOCH KaK HCCIIEA0BATEIbCKUI HHCTPYMEHT MO3HAHUs, (OPMYIHPOBATH
BOIPOCHI, (PHKCHUPYIOLIHE MPOTUBOPEUHE, MPOOJIEMy, YCTAHABIMBATE HCKOMOE U JIaHHOE, ()OPMHPOBATH
TUIIOTE3Y, ApTYMEHTUPOBATH CBOIO MO3UIIMI0, MHEHHUE;

MPOBOJUTH CAMOCTOSITEIIBHO CIIAHMPOBAHHBINA 3KCIIEPUMEHT, MCCIIEI0BAHKE 110 YCTAHOBJICHUIO
OCOOCHHOCTEH MaTeMaTH4YeCKOro OOBEeKTa, SBICHUS, IMPOIECCA, BBIBICHUIO 3aBUCHMOCTEH MEXIY
00BbEKTaMu, SBICHUSIMH, TIPOLIECCAMU;



CaMOCTOSITEIbHO (POPMYIUPOBATh OO0OOIICHUSI ¥ BBIBOJBI IO pe3yjibTaTaM IPOBEAEHHOTO
HAOJFOICHHSI, HWCCICIOBAHUS, OIICHUBATh JOCTOBEPHOCTh TOJYYCHHBIX pE3yJbTaTOB, BBIBOAOB U
00001IEeHHNI;

MPOTHO3MPOBATh BO3MOXKHOE PAa3BHTHE MPOIECcca, a TAKXKE BBIIBUTATh MPEANOJIOKEHHS O €ro
Pa3BUTHU B HOBBIX YCIOBUSIX.

VY oOyuaromerocss OyayT copMUpOBaHB yMEHUs paboTarh ¢ MHQOpManuel Kak 4acThb
MO3HABATEILHBIX YHUBEPCATBHBIX YUCOHBIX JICHCTBHUI:

BBISIBIISITH Ie(OUIIUTHI HTHQOPMAIINH, TaHHBIX, HEOOXOIUMBIX JUIS OTBETa HA BOMPOC U JJIsl PEIICHUS
3aJ1a4u;

BBIOMPATH HHOOPMAIIHIO U3 UCTOUHUKOB PA3IMYHBIX THITOB, AHATU3UPOBATh, CHCTEMATH3UPOBATh
W MHTEPIPETHPOBATL MHPOPMAIIHIO PA3THYHBIX BUIOB U (OPM MPEACTABICHUS,;

CTPYKTYpUpOBaTh HH(GOPMAIINIO, MPEICTABIATE €€ B Pa3IMYHbIX (PopMax, HILTIOCTPUPOBATH
rpadpuIecKy;

OLIEHMBATh HAAEKHOCTH HHPOPMALIUH IO CAMOCTOSTETIBHO C(HOPMYITHPOBAHHBIM KPUTEPHSIM.

Kommynuxamusnule ynugepcanvhvie yuednvie 0elicmeusi:

Y oOyuaromierocst OyayT cpopMHpOBaHBI yMEHHUsS OOIICHHS KaK YacTh KOMMYHHKATHBHBIX
YHHUBEPCATBHBIX yUeOHBIX JeHCTBHNL:

BOCIIPHHUMATD ¥ ()OPMYJIUPOBATH CYXKICHHUS B COOTBETCTBHUH C YCIOBHIMHU U IICISAMH OOIICHHS,
sSICHO, TOYHO, I'PaMOTHO BBIPpAXATb CBOIO TOYKY 3pPCHHUA B YCTHBIX W NHUCBMCHHBIX TEKCTaxX, AdaBaTb
IMMOACHCHUA 110 X0y pCHICHUA 3aja4, KOMMCHTUPOBATH HOHy‘ICHHI)IP'I PE3yIbTAaT,

B X0Ji¢ 00CYKJICHHS 3a/1aBaTh BOMPOCHI MO CYNIECTBY 00CYXIAeMOil TeMbI, TPOOIEMBI, periacMon
3a]aud, BBICKa3bIBaTh WJICH, HAIICJICHHbIC HA TIOWUCK PEIICHUS, COIMOCTABIATh CBOU CYXKICHHS C
CYXIEHUSIMHU JIPYTHX YYACTHUKOB JMAJ0ra, OOHAPYKUBATh Pa3IMuUe U CXOACTBO MO3UIIUH, B KOPPEKTHON
(dhopMe GpopMyITUPOBATH Pa3HOTIIACHS, CBOU BO3PAIKEHIS,

MPEICTaBISITh  Pe3yJbTaThl PEIICHHs 3aJaud, OJKCICPUMEHTA, WCCICAOBAHUSA, MPOCKTA,
CaMOCTOSITETIbHO BBIOMPATh (GOPMAT BBICTYIUICHHS C y4ETOM 3a1ad MPE3CHTAMH U OCOOCHHOCTEH
ayJIUTOPHUH.

1.2.3. B pe3ynpTaTe OCBOEHHUsS y4eOHOH AMCHUUIUIMHBI (Kypca) oOydaromuecs TOJIKHBI
OBJIQ/ICTh CIENYIOIIMMHI NMPeIMEeTHBIMH pPe3yJbTaTaAMU OCBOCHHUS OCHOBHOH 00pa30BaTEIbHON

[IPOTrPaMMBI:

[IpenmerHble pe3yabTaThl OCBOCHUS (enepalbHOl paboyeld mporpaMMbl MO MaTeMaTHKe
MIPEJICTABJICHHI IO TOJ]aM 00yUeHUs B paMKaX OT/IEIbHBIX yU4eOHBIX KYPCOB B COOTBETCTBYIOIIUX pa3aeiax
HACTOSIIIEH MPOrpaMMBl.

K xoniy o0y4enus B 1 moiyroanu o0ydaroImuiicst HOXyduT CIEAYIONINE TPeIMETHBIC PE3yIbTaThI
M0 OTACIbHBIM TeMaM (ejepanbHOl pabouell mporpamMmbl yueOHOrO Kypca «Aazedpa u Hauana
MaAmemamuyecKo20 aHaau3a):

UYucna 1 BBIYUCIEHMUS:

cBOOO/IHO OTIEPUPOBATHh MOHATHSIMH: PAMOHAIFHOE YUCIIO0, OECKOHEYHAs IEPHOIYecKas Ipoob,
MPOLEHTHI, MUPPAMOHATBHOE YHCIIO, MHOXKECTBAa PAIlMOHAIBHBIX W JEHCTBUTENBHBIX YHUCEN, MOIYJb
JICCTBUTEIBHOTO YHCIIA;

MPUMEHSTB IpOOH ¥ MPOLEHTHI VIS peIleHHs NPUKIIaJHbIX 3a/1a4 U3 Pa3IMYHbIX OTpaciei 3HaHuH
Y peajbHOM KU3HU;

MIPUMEHATH MPHUOIMKEHHBIE BEIYHCICHN, MTPABIIIA OKPYTIICHHS, IPUKUAKY U OIEHKY pe3ysbTaTa
BBIYMCJICHHIA;

CBOOOJIHO ONEPHUPOBATH MOHITUEM: CTEIICHb C IIeJIbIM II0Ka3aTesIeM, UCIIOIb30BaTh MOAXOISIIYIO

(i)OpMy 3altucu JICI‘/'ICTBI/ITCIII)HBIX YUCCIT U1 pCUHICHUA MPaKTUYCCKUX 3a4a4 U MPEACTAaBJICHUA JaHHBIX,



CBOOOJIHO OIIEPUPOBATH MOHATHEM: apU(PMETHUECKUIH KOPEHb HATYpaJIbHOW CTEIICHHU;

CBOOOJHO ONEpPHPOBaTh MOHSATHEM: CTENEHb C palUOHAJIBHBIM IIOKa3aTeleM; CBOOOIHO
OTIEepUPOBATH MOHATUAMH: JIOTapU(M YUCIIa, JCCATHUHBIE U HATYPAIbHBIC JIOrapu(MbL;

CBOOOJHO ONEPUPOBATH OHATHSIMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC YHCIOBOIO apryMEHTa,;

OIIEPUPOBATH MOHATHAMHU: apKCUHYC, APKKOCHHYC U apKTaHI€HCUUCIIOBOTO apryMEHTA.

VYpaBHEHHS U HEPAaBEHCTBA!

CBOOOJHO ONEPUPOBATH TMOHATHUSIMH: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO, PaBHOCHIIbHBIC
YPaBHEHUS U yPaBHEHUS-CIIEICTBYSL, PABHOCHIIbHBIC HEPABEHCTBA;

MIPUMEHSTh Pa3IMYHbIC METOBI PEIICHHUS PAMOHAIBHBIX U IPOOHO-PALlMOHAIBHBIX ypaBHEHUII,
NPUMEHSATH METOJI HHTEPBAJIOB JUIS PELICHUS] HEPABEHCTB;

CBOOOJIHO OIEpUPOBATh MOHATHSIMU: MHOTOWIEH OT OJHOW MEpeMEHHOM, MHOTOYJICH C LEIBIMU
Ko3(purmeHTaMu, KOpHM MHOI'OWICHA, IPUMEHAThH JI€JIEHHE MHOI'OWICHa Ha MHOTOWIEH C OCTaTKOM,
teopemy besy u Teopemy Buera i perienus 3aaad;

CBOOOJIHO ONEPUPOBATh MOHSATHSMHU: CHCTEMAa JIMHEHHBIX YpaBHEHHH, MAaTPHIA, OTPEACIUTENh
MaTpUIbl 2 X 2 M €ro TeOMETPHYECKHI CMBICI, WCIOJNB30BaTh CBOWCTBA OMpelNeNuTens 2 X 2 Ui
BBIYMCIICHUS €T0 3HAYCHMs, NMPUMEHATh ONPENCIUTENH IJIs PEIICHUS CUCTEMbl JMHEHHBIX YpaBHEHHH,
MOJENIUPOBAaTh peajbHble CHUTYyallMd C TIOMOILBIO CHCTEMbl JIMHEHHBIX YypaBHEHUH, HCCIEA0BATh
MOCTPOCHHBIE MOJIEITU C TIOMOIIBIO MATPHUI] M ONIPeACTIUTENEH, HHTEPIPETUPOBATE OTYUYEHHBIH pe3ynbTar;

HCIIOJIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHSAMU 7Sl MPeoOpa30BaHus BRIPAXKEHUH;

BBINOJIHATH NMPE0OpPa30BaHUsl YUCIOBBIX BBIPRKEHUH, COOCPKALIMX CTENEHH C PaldOHATIbHBIM
MIOKAa3aTeneM;

WCTIOJIB30BaTh CBOMCTBA JIOrapu(MOB I peoOpa3oBaHus IOTapu(PMHUUECKIX BRIPAKEHUI,

CBOOOJIHO OMNEpUPOBATh TMOHITHUSAMH: HPpAlMOHATbHBIC, TIOKa3aTebHBIC U JIOTapUPMHYECKHE
YpaBHEHUS, HAXOIUTh MX PELICHHUS C IOMOLIbIO PABHOCUIIBHBIX MEPEXOI0B MIIM OCYIIECTBIISS IPOBEPKY
KOpHEH;

MPUMEHSITh OCHOBHBIC TPUTOHOMETPUIECKUE (bopMyIIBl JUIst npeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAIKCHHI;

CBOOOJHO ONIEPUPOBATH MOHATHEM: TPUTOHOMETPHUUECKOE YPaBHEHHE, IPUMEHITH HEOOX0AUMbIE
(bopMyJIBI IS peIIeHHsI OCHOBHBIX THIIOB TPUTOHOMETPHUYECKUX YPaBHEHH;

MOJIEJINPOBATh PEATbHBIC CUTYAIH Ha S3bIKE anreOphl, COCTABISTH BBIPAXKEHNS,

ypaBHEHHUS, HEPABEHCTBA [0 YCIOBUIO 3aJayd, WCCIEN0BaTh MOCTPOCHHBIE MOJEIH C
WCIIOJIb30BaHMEM allapaTa ajreOpsl.

@OyHKIMK U TpaduKu:

CBOOOJIHO ONEPUPOBAThH MOHATHIMHU: (YHKIIHS, CIIOCOOBI 3a/1aHusl PYHKIIMK, B3aUMHO O0OpaTHBIC
GyHKIUY, KOMIO3UNUs QYHKIUHA, Tpaduk (YHKIWHU, BBHIIOTHATH DIEMEHTapHBIE MPeoOpa3zoBaHUsI
rpadukoB QyHKIHI;

CBOOOJHO ONEpPHPOBATh NOHATHAMHU: 00JACTh ONpeNesIeHHs] 1 MHOKECTBO 3HaYeHHH (DyHKIHH,
HyJH (QYHKIIMH, TPOMEKYTKH 3HAKOMIOCTOSIHCTBA;

CBOOOJTHO ONIEPUPOBATH MOHATHSIMU: YETHBIE W HEUETHBIE (PYHKIMH, EpHOANYEecKUue (QYHKIUH,
MPOMEXYTKHA MOHOTOHHOCTH ()YHKLIMH, MAKCUMYMBI 1 MUHUMYMBI (DYHKIIH, HAUOOJIbIIIee U HAUMEHBIIIee
3Ha4YeHue PyHKIMH Ha TPOMEXKYTKE;

CBOOOJTHO OTIEpPUPOBATH OHATHSIMU: CTETICHHAsI QYHKIIMS ¢ HATYpPaILHBIM U IIEJIBIM TTOKa3aTeleM,
rpaduK cTereHHOW (GYHKIIMU C HATYPaJbHBIM U IIEIIbIM ITOKa3aTelieM, TpapUK KOPHS N-OW CTENEeHH Kak
¢GbyHKIMM OOpaTHOM CTENEHH C HaTypalbHBIM IOKa3aTeIeM;

OIIEpPHUPOBATh MOHATUSAMM: JHHEHHAsA, KBaApaTHYHAs U APOOHO-TMHEHHAs (DYHKIMHU, BBIIOIHATH
2JIEMEHTapHOE UCCIIEIOBAHUE U TIOCTPOCHUE UX TPa(HKOB;



CBOOOJIHO OIEPUPOBATDH IMOHATHUAMU: [TOKa3aTeNNbHAs U jjorapupmMudeckas pyHKIHNH, UX CBOMCTBA
U TpaduKu, UCIIO30BaTh MX TPApUKH JIJIs PEIICHUS YPaBHCHHUIA;

CBOOOJIHO ONEPUPOBATH MOHATUSMHU: TPUTOHOMETPUYECKAS OKPYXKHOCThb, OIPEACICHHE
TPUTOHOMETPUIECKHX (PYHKIIMIA YHCIIOBOTO apTyMEHTa;

WCTONB30BaTh Tpadmkn (QyHKIUH 0T WCCIeNOBaHWS —TPOIECCOB M 3aBHCHMOCTEH TMpH
pEIICHUY 3a/1a4 U3 JPYTUX YICOHBIX MPESAMETOB U PealbHOMN JKU3HU, BBIPAXKATh (POPMYIaMH 3aBUCUMOCTH
MEXy BETUINHAMU;

Hagana MmaTeMaTudecKkoro aHaiamza:

CBOOOJTHO OIEPUPOBATH TMOHATHAMH: apu(DMETHUeCKass M TEeOMETPHUYECKas IPOTPECcCHs,
OCCKOHEYHO yOBIBAIOINAsI TEOMETPUYECKAsl POTPECCHsl, TUHEHHBIN U SKCIIOHCHIIMAIBHEIN pocT, (hopMmyia
CJIOKHBIX MPOILICHTOB, UMETh MPECTABICHUE O KOHCTAHTE;

HCTOJIb30BaTh MPOTPECCUM JIJI PEUIEHUS pealibHbIX 3aJlayu MPUKIIAHOIO XapaKTepa;

CBOOOJTHO OTIEPHPOBATH TOHATHSIMU: MOCJIEJOBATEIIFHOCTD, CIIOCOOBI 3aJlaHUs
MOCJICTOBATEIPHOCTEH, MOHOTOHHBIE M OlPAaHMYEHHBIC IIOCJIEIOBATEIHHOCTH, IOHHUMAaTh OCHOBBI
3apOXKIACHHUS MATEMAaTUYCCKOI0 aHAJIN3a KaK aHaIHu3a OCCKOHEUYHO MaJIbIX;

CBOOOJ/IHO OTIEpUPOBATh MOHATUSAMHU:  HENpPEphIBHBIE (YHKIIMH, TOYKH pa3pbiBa rpadmuka
(YHKIMH, aCUMIITOTHI TpaduKa (QyHKIIHH;

CBOOOJIHO OIEPUPOBATH MOHATHEM: (DYHKIIMS, HENPEPhIBHAs HAa OTPE3KEe, MPUMEHITh CBOHCTBA
HENPEPBIBHBIX (DYHKIIHMH JUIs PEIICHUS 3a/1a4;

CBOOOHO OTIEpUPOBATh MOHITHAMU: TIepBas M BTOpas MPOW3BOAHBIC (YHKIIMU, KacaTeldbHas K
rpaduky GyHKIHH;

BBIYUCIISATH MPOU3BOHBIEC CYMMBI, IIPOU3BEICHHUS, YaCTHOTO M KOMITO3UIIMH JABYX (YHKIIUMN, 3HATh
MIPOU3BOHBIC 3JICMCHTAPHBIX (DYHKITHUA;

WCIIONIF30BaTh TEOMETPHUECKUHN 1 (PU3MUECKUI CMBICI IPOMU3BOIHOM ISl pelIeHus 3a1a4.

MHoecTBa U JIOTHKa:

CBOOOJIHO OTIEPUPOBATH OHATUSIMH: MHOKECTBO, OTICpaI[MK HaJl MHOXKECTBAMU;

HCIIONIh30BaTh TEOPETUKO-MHOXKECTBCHHBIN ammapaT Ijis OMHCAHHUS pPEalbHBIX MPOIECCOB H
SIBIICHUH, TIPH PEIICHUH 33/1a4 U3 JPYTUX YYEOHBIX TPEAMETOB;

CBOOOJ/IHO OTIEpUPOBATh MOHATUSMU: ONpEJeNIEHUe, TeopeMa, ypaBHEHUe- CIEACTBHE, CBOHCTBO
MaTeMaTU4IECKOTO O0BEKTA, TOKA3aTEIhCTBO, PABHOCHIBLHEIE YPAaBHEHHUS U HEPABCHCTRA.

K koHIly 0o0y4eHHs BO 2-M MOJYrOAMH OOYYAIOIIUHACS TMOJYYHT CICIYIOIIUE MPEIMETHBIC
pe3ynbTaThl MO OTIENBHBIM TeMaM QeaepalibHOi pabodeil mporpaMMbl yueOHOTo Kypca «Anrebpa u
HadJajia MaTeMaTHYCCKOTO aHAIN3ay:

Yucia 1 BBIYUCIICHUS:

CBOOOJIHO ONEPUPOBATh MOHATHAMM: HATypajdbHOE U IEJI0€ YMCIIO, MHOXKECTBA HATYpaIbHBIX H
LEJIBbIX YUCEN, UCIOIb30BaTh NMpU3HAKU JenumocTd Henbix unced, HOJ u HOK HaTypanbHBIX uncen s
pelieHus 3a1a4, IpUMEHITh aroput™ EBkinna;

CBOOOJTHO OIEPHUPOBATH TOHATHEM OCTaTKa 0 MOJYJIO, 3allMCHIBATh HATypaJdbHBIE UYWCIa B
Pa3TUYIHBIX TTO3UITMNOHHBIX CUCTEMAaX CUHUCIICHUS;

CBOOOJ/IHO OIEPHUPOBATH MOHSATUSMHU: KOMILICKCHOE YHCIO U MHOMXECTBO KOMIUIEKCHBIX YHCEN,
MPEJICTABIATh KOMIUICKCHBIE YHUCIIAa B aireOpanveckodl W TPUTOHOMETPUYECKOW (opMe, BBIOIHATH
apudMeTUYECKUE ONepallii ¢ HUMH U N300pa)kaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHEHUS U HEPABEHCTBA!

CBOOOJ/IHO OIEPHPOBATH TMOHATHSIMH: HPPALNMOHAIBHBIC, MOKa3aTelbHbIE U JIOTapu(MUICCKHE
HEPaBEHCTBA, HAXOJUTh UX PEIICHUS C TOMOIIBIO PABHOCUIIBHBIX EPEX0JIOB;

OCYILIECTBJISTh OTOOpP KOpPHEW MNpH pPEIIeHWHd TPUTOHOMETPUYECKOI'O YpaBHEHHUS; CBOOOIHO

OIIE€pHUPOBATH MMOHATUEM TPUT'OHOMETPUUCCKOE HEPABCHCTBO, IPUMCHSATH



HeoOxoanMbIe (GOPMYJIBI IS PEIICHUS] OCHOBHBIX THIIOB TPUTOHOMETPHUYECKHX HEPABEHCTB;

CBOOOJHO OMNEpPHPOBATh MOHITHUSAMH: CHCTEMa M COBOKYHNHOCTH YPaBHEHMH W HEPaBEHCTB,
PaBHOCHJIBHBIE CHUCTEMBI W CHCTEMBI-CIEJCTBHS, HAaXOIHWTh PEHICHUS CHUCTEMBI WU COBOKYIMHOCTEH
panroOHaIbHBIX, HPPALMOHAIBHBIX, [I0KA3aTeIbHBIX U JIOrapu(MHUUECKIX YPABHEHUH 1 HEPABEHCTB;

pemaTb  palMOHANbHBIE,  HPPALMOHAIBHBIE,  IOKa3aTelbHble, JOTapuMHUUECKHE U
TPUTOHOMETPUYECKUE YPAaBHEHHUS M HEPABEHCTBA, COJIEp Kalie MOIYIIH U MapaMeTphl;

MPUMEHSTh TpadUuecKue METOIbl U pElIeHHS YpaBHEHHH W HEpaBEHCTB, a TaKkKe 3agad C
napameTpamu;

MOJIEJINPOBaTh peajbHble CUTYyallUd Ha S3bIKE aJIreOpbl, COCTABIATH BBIPAKEHUS, YPaBHEHHUS,
HEpaBEHCTBA U MX CHUCTEMBI M0 YCIIOBHUIO 3aJauH, HCCIEAOBATh MOCTPOSCHHBIE MOJIENH C UCIIOJIb30BaHUEM
amnmapara anreOpbl, HHTEPIPETHPOBATh MOyYSHHBINH Pe3yIbTar.

QOyHKINUN U TpaduKu:

CTPOUTH I'padMKN KOMIIO3UINHY (PYHKIMHA C IOMOLIBIO JIEMEHTAPHOI'O MCCIEIOBAaHUA M CBOWCTB
KOMITO3UIIMHY JBYX (YHKIIHIA;

CTPOUTH TEOMETPHUECKIE 00pa3bl ypaBHEHUH M HEPABEHCTB HA KOOPIUHATHON TJIOCKOCTH;

CBOOOJHO ONEPHPOBATh MOHATHUAMH: TpadUKH TPUTOHOMETPUUYECKUX (YHKUUH; HPUMEHSATh
GbYHKUIUM U1 MOAETUPOBAHUS U UCCIIEJOBAaHMUS PEaIbHBIX IPOLIECCOB.

Hauana maremaTnueckoro aHaausa:

WCTIONB30BaTh MIPOU3BOHYIO TS CCIIEOBaHUs (PYHKIIMH HA MOHOTOHHOCTD U 9KCTPEMYMBI;

HaXOIUTh HauOoJbIlIce ¥ HAUMEHbIIIee 3HaUeHUsI (PYHKLIMU HEPEPHIBHOM Ha OTPE3KeE;

HCIOJB30BaTh IPOU3BOAHYIO TSl HAXOXKIECHHSI HAWTYUIIErO PELIeHHUS B IPUKJIAAHBIX, B TOM YHCIIE
COLMAILHO-DKOHOMHYECKHUX, 3a/lauax, JUIsl ONpeJelieHHss CKOPOCTH M YCKOPEHHs Mpoliecca, 3a1aHHOTO
(hopmyJioii nik rpaduKoMm;

CBOOOJHO OIEPHUPOBaTh IMOHATHSMM: IEPBOOOpA3Hasi, ONpEACIEHHBIA HHTErpaj, HaxOIWTh
nepBo0Opa3HbIe AIEMEHTAPHBIX (PYHKINH M BRIYHCIATh HHTETpa 1o (hopmyire HetoTona-Jlelioama;

HAXOJUTh IUIOIIA/IN TUIOCKUX (PUTYP ¥ 0OBEMBI TEIT C MOMOIIBIO0 HHTETPaIa;

UMETh TMpPEJCTABIICHHE O MAaTeMaTUYEeCKOM MOJICIMPOBAHMM HA TPUMEpPE COCTaBIICHUS
nmud hepeHInanbHBIX YpaBHEHMUI,

pemaTh MpUKIaAHBIE 337a4d, B TOM YHCJIE COLMAIBHO-3KOHOMHYECKOT0 U (PU3UYECKOTrO
xXapakTepa, CpeACTBaAMH MaTeMaTHYECKOTO aHAIN3a.

[IpenMeTHBIE pe3ybTAaTHl MO OTHENBHBEIM TeMaM ydeOHoro kypca «l eomempusnyn. K xonmy 1
MOJTYTOTNST O0YUAIOIIHIACS HAYIUTCS:

CBO6OI[HO OICpUpoOBaTh OCHOBHBIMU IIOHATHAMU CTCPEOMETPUHN TIPpU PECIICHUM 3a1a4 U
IIPOBEICHUH MAaTEMAaTUUYECKUX PACCYKICHHH;

MIPUMEHATh aKCHOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX MPU PEUICHUN T€OMETPUIECKHX 33/1a4;

KJIACCU(UIMPOBATh B3aUMHOE pACIIONIOKEHHE TIPAMBIX B TIPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE;

CBO60)IHO OIEpHUPOBATH MMOHATUAMHU, CBA3AHHBIMU C YIJIaMU B IIPOCTPAHCTBE: MCXKIAY IIPAMBIMU B
MPOCTPAHCTBE, MEXYy NPAMOHN U INIOCKOCTHIO;

CBOOOJIHO OTIEPUPOBATH OHSATUSAMH, CBI3aHHBIMH C MHOTOTPaHHUKAMU;

cBOOO/IHO pacTiO3HaBaTh OCHOBHBIE BHIbI MHOTOTPAHHUKOB (TIPU3Ma, MHPaMH/IA, IPSIMOYTOJIbHBIH
nmapajuienenunen, Kyo);

KJIACCU(UIMPOBATh MHOTOTPAHHUKH, BHIOMpas OCHOBaHUS sl Kiaccu(ukanuu; CBOOOJHO
ONEPUPOBATH NOHITUSIMH, CBSI3aHHBIMU C CEUEHUEM MHOTOT'PAHHUKOB IJIOCKOCTBIO;

BBITIOJTHSA T TTApaJUIEIBbHOE, ICHTPATBHOE K OPTOTOHAILHOE MTPOSKTHPOBaHKE (PUTYD Ha TUIOCKOCTb,

BBITIOTHSTH N300pakeHns (GUTYp Ha TIOCKOCTH;
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CTPOUThH CEUYEHHUS] MHOTOI'DAaHHUKOB Pa3IMYHBIMM METOJaMHM, BBINOJHSITH (BBIHOCHBIE) IJIOCKUE
YepTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHU3Y;

BBIYUCIISITH TUIONIAAN MIOBEPXHOCTEH MHOTOTPaHHUKOB (TIpU3Ma, THPaMuAa), TeOMETPUIECKHUX Tell
¢ IpuMeHeHneM (HopMyIT;

CBOOOJHO OINEpUPOBaTh MOHATUSIMH: CHUMMETPHsI B IPOCTPAHCTBE, LEHTP, OCb MU IJIOCKOCTh
CUMMETPUH, LEHTP, OCh U INIOCKOCTh CHMMETPHHU (GUTYPHI;

CBOOOJHO  OMNEpUPOBATh  MNOHSATHAMH, COOTBETCTBYIOIIMMH  BEKTOpaM M KOOpAMHATAM B
IIPOCTPAHCTBE;

BBINOJIHATH JEHCTBUS HaJl BEKTOPAMU;

pemaTh 3a1a4M Ha JOKa3aTeIbCTBO MaTEMATUYECKUX OTHOIIEHUH M HAXO0KIEHHE T€OMETPUUECKUX
BEJIMYNH, TPUMEHSS1 U3BECTHBIE METO/IbI IPU PELLIEHUN MaTeMaTHYECKHX 3a/1a4 IOBBIIIEHHOTO U BEICOKOTO
YPOBHS CJIOKHOCTH;

IIPUMEHSTh NPOCTEHIINE MPOrPaMMHBIE CPEACTBA U JIEKTPOHHO- KOMMYHUKAIIMOHHBIE CUCTEMBI
MIPU pPEIIEeHUH CTEPEOMETPHUUECKUX 33/1a4;

W3BJICKaTh, IPEOOPa3OBbIBATh M MHTEPIPETHPOBATH  WHPOPMALUIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX (PUTypax, IPEACTABICHHYIO Ha YepTeXax U PUCYHKaX;

MIPUMEHSTH [T0JTyYeHHBIC 3HAHUS Ha TIPAKTHKE: CPAaBHUBATh U AHAJTU3UPOBATH PeajIbHbIC CUTYAIUH,
IMPUMCHATh HU3YYCHHBIC IOHATHUA B IPOLCCCC ITOUCKa PCHICHHUA MAaTCMAaTH4YCCKH C(l)OpMy.IIHpOBElHHOfI
HpO6HCMI)I, MOACIUPOBATE p€aIbHLIC CUTYAallMU Ha SA3BIKEC TCOMETPUH, UCCIICAO0BATh ITIOCTPOCHHBIC MOJACIIN
C HCIOJb30BAaHUEM I'€OMETPUYECKUX HOHATHH M TEOpeM, almapara aareOpbl, pelarh MPaKTUIeCKHe
3a[a4u, CBA3aHHbBIC C HAXOXKICHUEM IT'€OMETPUYECKUX BEJINYHH;

HUMETL NPCACTABICHUA 06 OCHOBHBIX JTallaX pasBUTUA T'COMETPUU KaK COCTaBHOM 4YacTH
(byHaaMeHTa pa3BUTHUS TEXHOJIOTHHA.

K koHIty 2 momyroaus 00yqaroniuiicss HayqIuTCs:

CBOOOJHO ONEpPUPOBAaTH IOHATHAMH, CBSI3aHHBIMM C LMIMHOPUYECKOM, KOHMYECKOH U
chepruecKoi MOBEPXHOCTAMH, O0BACHATH CITIOCOOBI TIOTYYCHHUS;

OIIEPUPOBATh TOHSATHSMH, CBSI3AHHBIMU C TEIaMHU BPAICHUS: HWIMHIPOM, KOHycoM, cdepoit u
I1apoM;

pacno3HaBaTh Tejla BpaleHus (MIHHIP, KOHYC, cdepa U map) U 00bSICHATH CIIOCOOB! OTYIEHHS
TeJ BpAIICHHUS;

KJ1accu(UIMPOBATh B3aUMHOE PACTIONOKEHHE Chephl U INTOCKOCTH;

BBIYUCIISITh BEJIMYMHBI 3JEMEHTOB MHOI'OIPDAaHHUKOB M TeJl BpalleHHs, OOBEMBI M IUIOIIAAN
MOBEPXHOCTEH MHOTOTPAaHHUKOB U TEJ BPALICHNUS, FEOMETPUUYECKHX TEJI C IPUMEHEHNEM (popmy;

CBO6OI[HO OINCpUpPOBATL IMOHATUAMHU, CBA3AHHBIMU C KOM6I/IHaHI/I$IMI/I TSI BpallCHUud U
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIUCAHHBIN B chepy M OMHMCaHHBIH OKOJIO cdepsl, cdepa, BIUcaHHAS B
MHOTOT'PaHHHUK WJIH TEJIO BPALLCHHUS;

BBIYUCIISTH COOTHOILICHHS MEKAY IJIOLIASIMA IOBEPXHOCTEH 1 00BEMaMu MOTOOHBIX TElT;

n300paxkatb M3ydaeMble (QUTYpbHI, BBHINOJHATH (BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PHCYHKOB
NPOCTHIX 00BEMHBIX QUTYDP: BHJ] CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHHUsI TNl BPalICHUS;

W3BJIEKaTh, HHTEPIIPETUPOBATH U NMPEOOPa30BbIBATh HHPOPMALIUIO GUTypax, IPEACTABICHHYIO Ha
yepTexax O MPOCTPAHCTBEHHBIX TEOMETPUUECKUX U PUCYHKAX;

cBOOO/IHO OTIEPHUPOBATH TOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJIHATE OII€palliyi HaJl BEKTOpaMU,

3aJ1aBaTh MJIOCKOCTh YPAaBHEHHEM B IEKapTOBOM CHCTEME KOOPAUHAT;

pemaTte reoOMETPUUYECKUE 3aJaud Ha BBIYMCIEHUE YIJIIOB MEXAY MNPSAMBIMH M IUIOCKOCTSMH,
BBIYUCJICHHEC paCCTOSIHI/Iﬁ OT TOYKH 0 IUIOCKOCTH, B LCJIOM, Ha MPUMECHCHUEC BEKTOPHO-KOOPANHATHOTO

MeTO/Ia TP PELICHUH;
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cBOOO/IHO OTIEPUPOBATH TTOHATUSIMH, CBSI3aHHBIMU C JIBUKEHHEM B ITPOCTPAHCTBE, 3HATH CBOIICTBA
JIBIDKCHUI,

BBITIOJHATh M300paKCHUSI MHOTOTPAHHUKOM W TEJ BpAIICHHS IPH MapajljIeIbHOM IEPEHOCE,
[EHTPATbHONH CHMMETPHH, 3€PKANBHON CHMMETPHUH, TPH MOBOPOTE BOKPYT TMPSIMOH, MpeoOpa3oBaHUS
oI00us;

CTPOUTHh CEUYCHHMS MHOTOTPAHHUKOB W TEJ BpAICHUSA: CEUYCHUS IWIMHApPA (MapaJuiebHO WU
MIEPIICHNKYJISIPHO OCH), CEUYCHHUS KOHYyca (MapajuiebHOS OCHOBAaHUIO M TPOXOJIAIICE Yepe3 BEPIIUHY),
CEYeHHS 1Iapa;

WCTIONB30BaTh  METOABl TOCTPOEHHUS CEYEHWi: METO CIIeZIOB, METOJ] BHYTPEHHETO
MIPOCKTUPOBAHMUS, METO/I IEPEHOCA CEKYIIEH TIOCKOCTH;

JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHMUS;

MIPUMEHATH TeoMeTpHyYecKue (haKThI IS PELICHHS CTEPEOMETPUUISCKIX 3a/1a, TPEATIOIararoIInX
HECKOJIbKO IIIar0B PEIEeHIs], €CIIH yCIIOBHSI IPUMEHEHHUST 33/IaHbl B IBHOUM M HESIBHOU (hopme;

pemiaTh 3a/1a4u Ha JOKa3aTeIhCTBO MATEMAaTUIECKUX OTHOLIEHUH 1 HAXOXKICHUE TEOMETPUICCKUX
BEJIMYUH;

MIPUMEHATH MMPOTPAMMHBIE CPEACTBA M AIEKTPOHHO-KOMMYHUKAITMOHHBIE CHCTEMBI TIPU PEIIeHUN
CTEepEeOMETPHYECKUX 3a/1aY;

MNPUMCHATH IIOJTYYCHHBIC 3HaHWA Ha IPAKTUKE: CpaBHUBATH, AHAJIM3HUPOBATL W OLCHUBATDH
pCaJIbHBIC CUTYyalluH, IPUMCHATh U3YUCHHBIC ITOHATUA, TCOPEMEI, CBOMCTBA B IMpoHeCcCe NMOMCKa pCUICHUA
MaTeMaTH4ecKd  C(OpPMyIMpPOBaHHOW  TPOOJIEMBI, MOJAETHPOBATH pEaTbHBIE CHUTYaIlMH Ha S3bIKE
TE€OMETPHH, UCCIIEIOBATH MOCTPOSHHBIE MOJIEIH C HCIIOJIb30BAHUEM T€OMETPUICCKAX TIOHATHI U TEOPEM,
amnmapara anreOphl, pelaTh MPAKTHUSCKUE 33/Ja41, CBSI3aHHBIC C HAX0XKICHUEM T€OMETPUICCKHUX BEJIMUNH;

HUMETL NPCACTABICHUA 06 OCHOBHBIX JTallaX pasBUTUA T'COMETPUU KaK COCTaBHOM YacTH
(dbyHIaMeHTa Pa3BUTHSI TEXHOJIOTHH.

[IpenmerHble pe3ynbTaThl MO OTHCIBHBIM TeMaMm ydeOHOro paszzuena «Bepoamnocms u
cmamucmuxay. K xoniy 1 monyroaust 00y4aroniuicss HayuInuTCs:

CBOOOJ/IHO OIEpPUPOBATH MOHATUAMU: Tpad, TUIOCKUH Tpad, CBA3HBIA rpad, mMyTh B rpade, Ienb,
LUK, JEPEBO, CTENEHb BEPIIHUHBI, JEPEBO CAYYANHOTO 3KCIIEPUMEHTA;

CBOOOJIHO ONEPUPOBATH TOHATUSMH: CIy4YalHBIH SKCIEPUMEHT (ONBIT), CIy4aliHOE COOBITHE,
3JIEeMEHTapHOE CIydaiiHOe COObITHE (3JIEMEHTAPHBIN NCXOM) CIIy4YaifHOTO OTbITA, HAXOJUTh BEPOSTHOCTH
COOBITHI B OIBITaX C PABHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU;

HaXoIuTh U (HOPMYIHPOBATH COOBITHA: MEepeceueHue, O0ObeANHEHNE TAaHHBIX COOBITHI, cOOBITHE,
MIPOTUBOIIOJIOKHOE JAHHOMY, MCIIOJIb30BaTh AUAarpaMMbl Ditepa, KOOPAWHATHYIO MPSAMYIO 7Sl peleHus
3aj1a4, MOJIb30BaThCc (POPMYIION CIIOKEHHUSI BEPOSITHOCTEH JJIsi BEPOSITHOCTEH JABYX M TpEX CIy4alHBIX
COOBITHIA;

ONEpUPOBaTh MOHATHAMHU: YCIOBHAs BEPOATHOCTb, YMHOXKEHHE BEpOSATHOCTEH, HE3aBHCHMBIE
COOBITHSI, JIEPEBO CIyYAWHOTO SKCIEPHUMEHTA, HaXOJHUTh BEPOSITHOCTH COOBITHH C MOMOIIBIO TpaBHiia
YMHOXCHHS, JAepEBa CIyJaiiHOTO OIbITa, UCII0JIb30BaTh (OPMYJIY TOJIHOH BeposSTHOCTH, hopMyiy balieca
NpY PELICHUH 3a]ad, ONPeessiTh He3aBUCUMOCTh COOBITHH 110 (OPMYJIE U 110 OpraHU3aluHu CIy4aiHOTrO
9KCIIEPUMEHTAa;

MPUMEHSTh W3yYeHHbIE KOMOMHATOPHBIC (OPMYIBI JUI MEPEUHCICHUS DIIEMEHTOB MHOXECTB,
AJIEMEHTAPHBIX COOBITUH CIy4alfHOTO OMBITa, PENICHHUS 3a/1a4 110 TEOPUH BEPOSTHOCTEH;

CBOOOJIHO ONEPUPOBATH NOHATUAMU: OMHAPHBIN CITy4allHBIN ONBIT (MCIBITAHUE), YCIIEX U HeyAaya,
HE3aBUCHUMBIE HCIBITAHUS, CEPUS UCTIBITAHUH, HAXOAUTH BEPOSITHOCTU COOBITHIA: B CEPUU MCIBITAHUH /10
NepBOro ycrexa, B CEpUU UCIBITAaHUA BepHyIutH, B OmbITE, CBA3aHHOM CO CIy4allHbIM BBEIOOpOM H3
KOHEYHOU COBOKYIIHOCTH;
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CBOOOJHO ONEpPHUPOBATH MOHATHUSAMM: CIy4aiiHas BEIWYMHA, pACIpeleleHHe BEPOSTHOCTEH,
auarpamMma paclpenaerieHus, OuHapHas cllydyaiiHasi BeJIMYMHA, T'€OMETpPHYECKOe, OWHOMHAIBLHOE
pacrpeeneHue.

K xoHIty 2 momyroaust 00yqaroniuiicss HayqIuTCs:

OIIEpHPOBATH MOHATUSIMH: COBMECTHOE PacIpeielIeHUe ABYX CIyYailHbIX BEJIHMYHH, HCIIOJIB30BATh
TaOJIMILy COBMECTHOTO paclpeesieHHs IBYX CIIyYailHbIX BEJIMYHH JUIS BBIICTICHUS paclpeieICHuUs KaXK 101
BEJIMYMHBI, ONPeIeTICHNs] He3aBUCUMOCTH CITyYaiHbIX BEJMYHUH;

CBOOOIHO OIEPUPOBATH IOHATHEM MAaTEMaTHYeCKOTO OXHIAHUS CIydalHOW BEIMYUHEI
(pactipeseneHus), IPUMEHATh CBOMCTBA MAaTEMAaTHYECKOTO OKHUIAHHS MPH PELICHHH 3a1ad, BEYHCIATH
MaTeMaTH4YecKoe OKUJaHne OMHOMHAIBHOTO U TEOMETPUUECKOTO PaCTIpe/ICICHUIA;

CBOOOJTHO OTIEPUPOBATh MOHATHIMHU: JUCTIEPCHUS, CTAHAAPTHOE OTKIIOHEHHE CITy4aiiHOH BEIMUMHBI,
HPUMEHSTH CBOHCTBA ANUCTIEPCHH CITyJaiiHOM BEITMYHMHBI (pacTpeaeeH s ) IpH peeHNH 3a/1a4, BEIYUCIATh
JMCIEPCHIO M CTaHIAPTHOE OTKJIOHEHHE TeOMETPUIECKOTO U OMHOMHUAIBHOTO PACTIpe/IeTICHUIH;

BBIUUCIISITH BEIOOPOYHBIE XapaKTEPUCTUKU MO JAHHOW BBIOOPKE M OLEHHBATH XapaKTEPUCTHUKU
TCHEPATbHOW COBOKYIHOCTH JaHHBIX TIO0 BBIOOPOYHBIM XapakTepucTukam. OLEeHHBATh BEPOSITHOCTH
COOBITHIT H  TPOBEPSATh TNPOCTEHINNE CTATUCTHYECKHE THUIOTE3bl, MONB3YSICh  H3YYCHHBIMHU
pacnpeneneHUIMH.

1.2.4. B pe3ynbrate OCBOCHHUS YyYeOHOW JTUCIMILIMHBI OOydYarolmIuecs JO0/DKHBI OBJIAACTh
CIIeTYIOIIMMHU OOIHUMH U TPO(heCCHOHATHHBIMU KOMITETEHITHSIMH

OK 3. [ImaHnpOBaThH M peam30BBIBATE COOCTBEHHOE MPOPECCHOHATFHOE U JINYHOCTHOE Pa3BUTHE

IIK 1.2. OcymiecTBiIATh Oe3HAIMYHBIE TUTATEKH C HCIIOIB30BAaHUEM Pa3IUUHbIX (DOPM PacueTOB B
HallMOHAJIbHOW U THOCTPAHHOM BaJIIOTaX.

OpueHTanus Ha Oyaynryto npodecCHOHAIbHYIO IeSITeIbHOCTh 00ECIICYMBACTCS BLIOOPOM
TEM TEMAaTHUYECKOTo IUIaHa Kypca, BBIOOPOM METOJIOB TMPENOJaBaHUs U OICHKH DPE3yJbTaTOB
OCBOCHHS KypCa, BKIIOYAKIIUX (OPMHUPOBAHUE M OILEHKY MPAKTHUYECKOTO OIBbITa MPUMEHEHHS
3HAHUH W HaBBIKOB B YUYEOHBIX, YUEOHO-NIPOCKTHBIX W COLMAIBHO-TIPOCKTHBIX CHTYAIUIX
Oyny1eit mpodeccuoHaNbHON ASSITENFHOCTH.

2. TEMATUYECKOE ILUIAHUPOBAHUE W COJEPXAHUE VYYEBHOM
TV CHUILIMHBI (KYPCA)

2.1. O0beM yueOHOH ucHMIIMHBI (Kypca) U BUABI Y4e0HO0# padoThI
2.1.1 O6bem y4eOHOM TUCHUILIMHBI M BBl y4eOHOH padoThI (04HOM (popma)

Bun yuebHoit paboThl KomnmnuaectBo yacos
O6beM yueOHOM paboTHI (BCETO) 232
O6beM yueOHOU paboThl OOydYarOmUXCS BO B3aUMOJEUCTBUU C 232

npenojaaBaTeseM (BCero)

B TOM YHCIJIC:

JIEKIUU 116
MPAKTHYECKHE 3aHTUS (CEeMUHApBI, 1a00paTOPHbIE 3aHITHS) 116
nabopaTopHbie paboOThI He npenycmotpeno
WNHauBuyaIbHBIA TPOEKT He mpeaycmotrpen
CamocrositenpHas paboTta oOydarorierocs (Bcero) He mpenycmotpeno
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IIpoMexyTouHas aTTecTalus ‘ OK3aMeH

2.1.2. O0bem y4eOHOM AUCHHMILVIMHBI U BUAbI Y4eOHO#i padoThl (3a0uHas (popma)

Bun yuebno# paboThl KonunuecTBo uacoB
O0beM yueOHOM paboThI (BCETO) 232
O0beM y4yeOHOU paboThl O0OydYaIOMUXCS BO B3aUMOJCHUCTBUU C 24

npenojiaBaresieM (BCero)

B TOM YHCIJIC:

JIEKIIAU 14
MPAKTUYECKHE 3aHITUS (CEeMUHAPBL, Ta00paTOPHBIC 3aHSITHS) 10
nabopatopHbie pabOThI He npenycmoTpeno
NunuBuyanbHbINA TPOEKT He npenycmotpen
CamocTosTenbHas pabota o0yyaromierocs (BCero) 208
[IpomexyTouHas aTTecTanus DK3aMeH

2.2. TemaTn4yecKuil IJIaH M coJep:KaHue Y4eOHOM IMCUMILTUHBI (Kypca)

C0OO0.01.04 MaTemaTuka

HaunmenoBanue
pa3esioB U TeM

Coaep:xkanue yueOHOro MaTepuasia, JjadopaTopHble padoThl U NPAKTHYECKHE
3aHATHSA, CAMOCTOSATEbHAS padoTa 00y4yaloluXxcs, Kypcopasi padbora (IpoeKr),
AKTHBHbIE U HHTEPAKTUBHBbIE (DOPMBI 00YUEeHUSA

Pasnea 1. Anredpa u HayaIa MaTEeMATHYECKOI0 AaHAIU3A

Tema 1. Uncia n
BBLIYHCJICHHUS

Coaep:kaHue TeOpeTUYECKUX 3AHATHIA:

ParonansHblie uncina. OOBIKHOBEHHBIE U ICCSTUYHBIE APOOH, IPOLIEHTHI, OECKOHEUHbIE
nepuoguueckue 1poou. Ilpumenenune 1pobei 1 MPOLEHTOB IS PEIIeHUS IPUKIaTHBIX
3aj1a4 U3 pa3IMYHbIX OTpacieil 3HaHUN U peabHOU KU3HHU.

JelicTBuTenpHbIe Ynca. ParmoHansHbIe M HppaloHaIbHbIE YucTa. ApudmMeTnueckue
ONepaluy C JeHCTBUTEIBHBIMH 4YHcIaMH. MoIyib NeHCTBUTENBHOIO YHCIA U €ro
cBoiicTBa. [TpuGnmkEHHBIE BRIYHCICHUS, MPaBWiIa OKPYTJICHUS, TPUKUAKA U OLIEHKA
pe3ynbTara BEIYMCICHUM.

Cremnenp ¢ uLenbIM Ioka3areiaeM. bunom Hprorona. Mcrmonb3oBaHue TOAXOISIIEH
(GopMBI 3amuCH JCHCTBUTENBHBIX YHCEN ISl pEHICHHS MpPaKTUIEeCKUX 3aaad |
MpeICTaBICHUS TaHHBIX.

ApudmMeTnueckuii KOpeHs HATYPAILHOW CTETICHH U €r0 CBOMCTBA.

CremneHp ¢ palMoHAIBHBIM MMOKa3aTeleM M e€ CBOWCTBA, CTENEHb C JCHCTBUTEIHHBIM
TIOKa3aTeseM.

Jlorapudm umcia. CpoiicTBa jorapudma. JecsITHIHbIC W HATypalbHBIC JOTapU(PMBIL.
CuHyc, KOCHHYC, TAHT€HC, KOTAaHT'€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC,

APKKOCHHYC M @PKTAHT€HC YHCIOBOIO apryMeHTa.

Hatypansable u 1nensie yncna. [IpuMeHeHHe NPU3HAKOB AETMMOCTH IIEJIBIX YHCElI,
HanOopIHi 001muil nenmutens (nanee - HOJI) u HanMeHsbIIee oO1ee kpaTHOe (anee -
HOK), ocTaTkoB 1mo Moy:r0, anroputma EBkinaa uis perreHus 3a1a4 B IENbIX Yhclax.
KommekcHble umcia. AnreOpawdeckas W TPUTOHOMETpUYECKas (OPMBI 3arucu
KOMIUIEKCHOTO 4Hcia. ApH(METHYecKHe ONepaluyd ¢ KOMIUIEKCHBIMH YHCIIaMU.
N3o0pakeHne KOMIUIEKCHBIX YMCEN HAa KOOPJIUHATHOM miockocTu. Popmyna Myaspa.
KopHau n-oii crenenn u3 KoMIIeKCHOro yucia. [IpuMeHeHne KOMIUIEKCHBIX YUCel A
pemeHust GU3NIECKUX ¥ TEOMETPHUUECKUX 3a1ad.

Hatypansaple u nenbie uncna. [IpuMeHeHHe NMPU3HAKOB JACITMMOCTH ILEJNBIX YHCET,
HanOonpImid o0uuit nenurens (nanee - HOJl) u HanMmenbiee obmiee kpaTHoe (janee -
HOK), ocTaTkoB 1o Moy:ro, anroputMa EBkimaa i pemeHus 3a1a4 B HENbIX Yhciax.
KommnekcHsle uymcna. Anrebpamueckass W TPUTOHOMETpHYeckas (HOpMBI 3ammch
KOMIUIEKCHOTO 4YHcia. ApupMeTHdecKre OIepandyd C KOMIUIEKCHBIMH YHCIIaMU.
M300pakeHe KOMIDIEKCHBIX YHCe] Ha KOOPAWHATHOW 1utockoctH. Popmyna Myaspa.

14




KOpHI/I N-0ii CTEIEHM U3 KOMIUICKCHOTO YKCIIA. HpI/IMeHCHI/Ie KOMIUICKCHBIX YHCCII IJIA
peuicHusA (1)I/I3I/I‘ICCKI/IX 1 FrCOMECTPUYCCKUX 3a4a4.

ConepxaHue MPaKTHYECKHX 3aHATHI:

OmnpeneneHne MHOXXECTBA, K KOTOPOMY HPHHAIJICKHUT 4Yuciao. JleiicTBus ¢ ApoOsamu.
Brruncienue abCoMIOTHOM U OTHOCUTEIBHON HOTPELIHOCTH.

Pewenre 3aga4 ¢ Mcoap30BaHUEM JI0JIEH M MPOLIEHTOB. Pelenne 3a1a4 Ha cI0XKHbIE
TIPOLICHTHI.

Brrancnenue norapudmos. [IpeoOpazoBanre BEIpaXEHHUH, COAEPIKAIINX JOTapH(pMEL.
Brruncenue creneneii u kopaeid. [Ipeodpa3oBanue BEIpaKeHUH, COASPKALTIX CTETICHH
1 KOPHH.

Tema 2. DyHKUMHU U
rpauku

ConepaxaHue TeopeTHYeCKHX 3aHATHIA:

OyHKIMA, coco0s! 3amanus GyHknunu. B3anmuo obpatHbsie ¢yHkinu. Kommosumms
¢yaxunit. ['padpuk pyHKINH. DIeMeHTapHBIE TIPeo0pa3oBaHus TpapUKOB () YHKITHHA.
OOnacte ompeAencHUS © MHOXKECTBO 3HaueHWH GyHKIuH. Hymm QyHKINH.
[MpomexyTkn 3HaKomocTtosiHcTBa. U&THBIe M HeuéTHble (yHkuuu. Ilepuommueckne
¢ynkiun. [IpoMEeKYyTKM MOHOTOHHOCTH (QYHKIMH. MAaKCUMyMbl U MHHUMYMEI
¢ynkun. Hanbosplee 1 HanMeHblIee 3Ha4eHusT QYHKIMU Ha TIPOMEKYTKE.
JluneliHast, KBagpaTUYHAs M  JPOOHO-THHEHHAs ~ (QYHKIUH.  DJEMEHTapHOE
HCCIIeIOBAaHHUE U IOCTPOSHUE HX IpadHKOB.

CrenenHas (hyHKIMS ¢ HATYpaJIbHBIM U LIEJBIM TOKa3aresneM. EE cBolcTBa u rpaduk.
CpoiictBa u Tpaduk KOpHS n-off CTENEeHH KaK (YHKOHH OOpaTHOW CTENCHH C
HaTypaJbHbIM [IOKa3aTeJIeM.

[NokazatenpHas u jorapudmMudeckast GQyHKINH, HX CBOHCTBA U rpaduky.
Hcnonp3oBanue rpadmkoB GYHKINHN U PEIICHHS] YPaBHEHUI.

Tpuronomerpuueckass OKpYKHOCTb, OIPEAEICHHE TPUIOHOMETPUIECKUX (DYHKIUH
YHCIIOBOTO apryMEHTa.

OyHKIMOHANIBHBIE 3aBHCUMOCTH B pPEAIBHBIX Ipolleccax W sBIeHWsX. [ 'paduku
pEeabHBIX 3aBUCUMOCTEM.

I'paduk xomnozunuu yakuuii. [eomerpuyeckue oOpa3sl ypaBHEHHH M HEPABEHCTB Ha
KOOPAMHATHOM IJIOCKOCTH.

Tpuronomerpuueckne GpyHKINH, X CBOMCTBA U rPaUKH.

I'padmueckre MeTonsl pelmieHHss ypaBHEHHWH M HepaBeHCTB. | paduueckne METOIbI
peleHus 3a1a4 ¢ mapaMeTpaMu.

Hcnons3oBanne  rpagukoB  GYHKOMH AL HMCCIIENOBAHUS — IPOLECCOB U
3aBUCHMOCTEH, KOTOpbIE BO3HHMKAIOT IIPH PEIICHWH 3aJad W3 JAPYTUX Y4eOHBIX
MIPEAMETOB U peallbHOM XKU3HHU.

Coaep:kanue NPaKTHYECKUX 3aHATHIA:

UccrenoBanre nUHEWHOW, KBagpaTUYHOW (YHKIMH ¥ (QYHKOUH OOpaTHOMH
nponopuuoHanbHocTH. [locTpoeHne u uTeHne TpapukoB QyHKIUH.

Hccnenosanue CTENICHHOH, NIOKa3aTeNbHOM, sorapu(pMUIeCKOm u
TpuronoMerpuueckux Gynkuuii. [Tocrpoenue u urenue rpagukoB QyHKIHIA.

Tema 3. YpaBHeHUSs U
HepaBeHCTBA

Copep:xaHue TeopeTHYECKHUX 3aHATHIA:

ToxxgecTBa M TOXIECTBEHHBIE NpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb YpaBHEHMS.
PaBHOCHIIBHBIE ypaBHEHHMS U YypaBHEHHsI-CIeACTBHA. HepaBeHcTBO, pelieHue
HEpaBEeHCTBA.

OCHOBHBIE METOIBl pEIICHHUS IEeNBIX W JPOOHO-PAllMOHATBHBIX YpPaBHEHUH U
HepaBeHCTB. MHOTIOWIEHBI OT OJHOM NIepeMEHHOM. JleleHue MHOTOUJIeHa Ha MHOTOUJIEH
¢ ocratrkoM. Teopema besy. MHuorowreHsl ¢ mensiMu ko3¢ ¢unueHTamu. Teopema
Buera.

[IpeoOpa3oBaHus YUCITOBBIX BEIPAKECHHUH, COJCPIKAIINX CTCIICHH U KOPHH.
Hppannonaneusie  ypaBHeHHs. OCHOBHBIE METOABl PEIICHUS HPPAIMOHATBHBIX
YpaBHEHUH.

[Toxa3zaTenpHble ypaBHEeHH. OCHOBHBIE METOIBI PEIICHUS TTOKA3aTEIBHBIX YPAaBHEHHIA.
[Ipeobpa3oBanue BBIpaKEHUH, CONEPIKAIINX JTOTAPH(MBL.

Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METOABI PEIICHUS JIOTapUPMUIECKUX
YpaBHEHUH.

OcHOBHBIE TpUTOHOMETpUUecKUe (opMyibl. [IpeoOpazoBaHHE TPHUTOHOMETPUYECKHUX
BbIpakeHUH. PellieHue TpUroHoMeTpu4uecKiX ypaBHEHUH.

Pemenne cucteM JNMHEMHBIX ypaBHEHHW. MaTpuia CUCTEMBI JTHHEHHBIX ypaBHEHUH.
Onpenenurens MaTpULbl 2X2, €ro réOMETPUUECKUI CMBICT M CBOWCTBA, BHIYMCICHUE
€ro 3HayeHWs,, NPUMEHEHHE OMNpENeNUTENs] s PELIEHUS] CHCTEMbl JIMHEHHBIX
YpaBHEHUH.
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Pemenne mnpuknagHeIXx 3agad € MOMOINBIO CHCTEMBI JIMHEHHBIX YpaBHEHHH.
HccnenoBaHue NOCTPOSHHOM MOJIENIN C MOMOILBIO MaTPHIL U ONpeJeTUTeneH.
ITocTpoeHne MaTeMaTHUECKUX MOJENEH peaabHON CUTYaluH ¢ IOMOIIBIO YPaBHEHUH U
HepaBeHCTB. IIpuMeHeHue ypaBHEHHH U HEPaBEHCTB K PELICHUI0 MAaTeMaTHYECKHX
3aja4 1 3a/1a4 U3 pa3IMYHbIX 00J1acTel HAyKH U peabHON >KU3HH.

CucteMa M COBOKYNHOCTb YypaBHEHUIl U HepaBeHCTB. PaBHOCUIBHBIE CHCTEMBI U
CHCTEMBI-CIIE/ICTBHS. PaBHOCHIIBHBIC HEPABEHCTBA.

OT100p KOpHEH TPUTOHOMETPHUYECKUX YPABHEHWH C MOMOIIHI0 TPHUTOHOMETPHICCKOM
OKPYKHOCTH. PelieHne TpUroHoMeTpHIeCKHX HEPaBEHCTB.

OCHOBHBIE METOABI PEHICHHUsS MOKa3aTEIbHBIX W JIOTAPH(PMUUECKUX HEPABEHCTB.
OCHOBHBIE METOABI PELICHNUS UPPAIOHATIBHBIX HEPABEHCTB.

OCHOBHBIE ~ METOABI  pEIICHHA CHCTEM W  COBOKYIHOCTEH  palMOHAIbHBIX,
UppalUOHAIBHBIX, TOKA3aTEIbHBIX U JIOTAPU(YMUUECKUX yPaBHEHHH.

YpaBHEHUsI, HEpaBEHCTBA U CUCTEMBI C ITapaMeTPaMH.

IIpuMeHeHHE ypaBHEHUH, CHCTEM U HEPaBEHCTB K PEIIEHHI0 MaTeMaTHYeCKHUX 3a7a4 U
3aj1a4 U3 Pa3IMYHbIX 00J1acTell HAYKH U peasibHOM )KU3HH, HHTEPIIPETAaLUs NOITyUYSHHBIX
pe3yIbTaToB.

Cucrema u COBOKYITHOCTb ypaBHCHI/Iﬁ U HCEPaBCHCTB. PaBHOCHIIBHEBIE CHUCTEMBI U
CHCTEMBI-CIIe/ICTBHS. PaBHOCHIIbHBIC HEPABEHCTBA.

Ot16op KOpHEIl TPUTOHOMETPHUUYECKHX ypPaBHEHHH C ITOMOIIBIO TPUTOHOMETPHUYECKOM
OKPYKHOCTH. PellieHne TpUroHoMeTpryeckuX HEpaBeHCTB.

OCHOBHBIE METOABI PEHICHHUS II0KAa3aTEIbHBIX M JIOTapU(PMUYECKHUX HEPaBEHCTB.
OCHOBHBIE METOABI PELICHHUS UPPAIOHATIBHBIX HEPABEHCTB.

OCHOBHEIE MCTObI peuieHus CUCTCM u COBOKyHHOCTeI‘/II palOHAaJIbHBIX,
HppalUOHAJIBHBIX, TOKA3aTEIbHBIX U JIOrapu(MUYECKUX yPaBHEHHH.

ypaBHeHHﬂ, HCPABCHCTBA U CUCTEMEI C TapaMETpaMu.

HpI/IMeHeHI/Ie ypaBHeHI/II‘/II, CHUCTEM U HCPABCHCTB K PCIICHUIO MAaTCMATUYCCKUX 3a1a4 U
3aj1a4 U3 pa3IM4YHbIX 00JIacTeil HAYKH U pealibHOM )KU3HH, HHTEPIIPETALUs NOITyUYSHHBIX
pE3YNbTATOB.

Copep:xaHue NPaKTHYECKUX 3aHATHIL:

Pemenne anrebpanmdeckux ypaBHEHUH ¢ OTHOH HEH3BECTHOM.

Pemenne nmokazaTenbHBIX M JIOTapU(PMUIECKIX YPaBHEHHH.

Pemenne anreOpandecknx HEPABEHCTB ¢ OJHON HEU3BECTHOH METOIOM MHTEPBAJIOB.
Pemenne nmokaszaTenbHBIX M JIOTapUPMUIECKIX HEPABEHCTB.

N3o6pakeHne yrioB HAa €IMHUYHON OKPY>KHOCTH. BBIuncIeHe CHHYCOB, KOCHHYCOB,
TaHI€HCOB ¥ KOTAHT€HCOB YIJIOB € IOMOIIBIO €IUHUYHON OKPYKHOCTH.
[Ipeobpa3oBaHne TPUTOHOMETPUIECKHUX BBIPAXKECHUI.

Pemienue TpUroHOMETpUUECKUX YPAaBHEHUHN U HEPABEHCTB.

Pewenue cucreM JIMHENHBIX ypaBHEHUH C JBYMs U TPEMs HEU3BECTHbIMU. Pemienue
CUCTEM HEJIMHEIHBIX YPAaBHEHUMN.

Pelienue cucreM HEPaBEHCTB € OJIHOM HEU3BECTHOM.

Tema 4. Hauana
MAaTEMaTHYEeCKOI0
aHaJHM3a

Copep:xaHue TeopeTHYECKHUX 3AHATHIA:

[MocnenoBarenpHOCTH,  CMOCOOBI  3ajaHMs  TmocjejoBaTenbHOcTed.  Merton
MaTeMaTH4ecKoid WHAYKIMH. MOHOTOHHBIE M OIpaHWYEHHBIC IOCIEAOBATEIHLHOCTH.
Hcropust BOSHUKHOBEHHSI MaTEMaTHYECKOTO aHaJIn3a KaK aHali3a OECKOHEYHO MaJlbIX.
Apudmernueckass ¥ TeOMETpHYEecKas TNporpeccMd. beckoHeyHO yObIBaromas
reomerpuueckas nporpeccus. CyMma OECKOHEYHO YOBIBAIOIIEH TI'€OMETPHUYECKOM
nporpeccuu. JInHEHHBIA U 3KCITOHEHIHAIbHBIN pocT. Yucio e. @opmysa CI0KHbBIX
MIPOIIEHTOB. Vcronp30BaHNe MPOTPECCHH AJIS PELICHUS PeaibHBIX 3aad MPHUKIATHOTO
Xapakrepa.

HenpepeiBaple ¢yHKIMM W uX cBoiictBa. Touku paspsiBa. ACHMITOTHI IpaduKOB
¢yakunii. CBoicTBa (YHKIMII HENPEpHIBHBIX Ha OTpe3ke. MeTon MHTepBasioB IS
pemeHust HepaBeHCTB. IIpUMeHeHne CBOICTB HENPEepPHIBHBIX (YHKIUH I PELICHUS
3azad.

IlepBast n BTOpas mnpousBoAHble (QYHKIMU. OnpenesieHHe, TI'€OMETPUYECKHH |
(U3MYECKNI CMBICI IPOM3BOHON. Y paBHEHHE KacaTeNbHON K rpaduky GpyHKINH.
[IpousBonHble 3neMeHTapHBIX (QYHKIMA. [Ipom3BogHas CyMMbl, TNPOU3BENICHHS,
YaCTHOTO ¥ KOMITO3MLINK (DYHKITHH.

[lpumenenne mNPOM3BOAHOW K HCCIENOBaHMIO (GYHKIMA Ha MOHOTOHHOCTb U
sKcTpeMyMbl. HaxoxkneHue HanOOJbIIEro W HAMMEHBINETO 3HAYEHHH HeTpephIBHOM
(yHKINH Ha OTpE3Ke.
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[IpumeHenue MPOU3BOIHON ISl HAXOXKICHUS HAWIY4YLIEro PELICeHUs] B MPHUKIIAJHBIX
3a/auax, JUIs OMpPEICIICHUs] CKOPOCTH M YCKOPCHHUs MpOoIecca, 3aJaHHOTO (HopMymoi
i rpadu KOM.

IlepBooOpa3Has, 0CHOBHOE CBOMCTBO MepBooOpa3HbIX. [IepBo0OpasHEIC 3IEeMEHTaPHBIX
¢yuknumi. [IpaBuiia HAX0XKICHHUS TIEPBOOOPA3HBIX.

Hurerpan. I'eomerpuyeckuid CMbICI HHTErpaia. BpluucieHue onpeneaéHHOro
nHTerpaia no ¢popmyne Hetorona-JleitbHUIIA.

[IpuMenerne wHTErpana Ui HaXOXKICHHS IUIOINAACH IUIOCKUX (GUTYp U 00BEMOB
TEOMETPUYECKUX TEJL.

[pumepsr  pemeHuit  nupepeHNNaTbHBIX  YpaBHCHHM. MatemaTuueckoe
MOJIETMPOBAHME PeaJbHBIX IPOIECCOB C IMOMOMIBIO M depeHIHaATbHBIX YPaBHEHHI.

Copep:xaHue NPaKTHYECKUX 3aHATHIA:

HaxosxaeHue npenenos nocie 0BaTeaIbHOCTEN.

Haxosxnenue npenenoB GyHKIUH.

IMowuck npou3BomHBIX QyHKIMIA. [IONCK TOUKM MUHUMYMa U MaKCUMyMa (hyHKIIHH.
Ionck HanOOJIBIIEr0 M HAUMEHBIIETO 3HAYCHUST (PYHKIIUU HA OTPE3KE.

Tema 5. MHo:KecTBa U
JIOTHKA

Coaep:xkaHue TeOpeTUYECKUX 3aHATHIA:

MHO0kecTBO, OoTiepalliy HaJl MHOKECTBaMHU 1 MX cBoMcTBa. Jlnarpammel Ditnepa- Benna.
IIpumeHeHne TEOPETUKO-MHOXKECTBEHHOIO ammapara JJisi OIMCaHMUs peajibHbIX
MIPOIICCCOB U SABJICHUH, IPU PEUICHUH 3a/1a4 U3 APYTUX YICOHBIX MPEIMETOB.
Omnpenenenne, Teopema, CBOWCTBO MaTeMaTHYECKOro OOBEKTa, CIIEACTBHE,
JI0Ka3aTeNbCTBO, PABHOCHIIBHBIE YPABHEHHSL.

Coaep:kanue NPAKTHYECKUX 3aHATHIA:
Pemenne 3amau. Onepanuy HaJl MHOXXECTBAMHU.

Paspnen 2. 'eomerpust

Tema 6. Ilpsimble u
MJIOCKOCTH B
NMpoCTPaHCTBe.

Coaep:kaHue TeOpeTUYECKUX 3aHATHIA:

OCHOBHBIE IOHATHA CTEPEOMETPUH. TouKa, mpsiMasi, INIOCKOCTh, IPOCTPAHCTBO.
[TonsTHE 006 aKCHOMAaTHYECKOM MOCTPOCHHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHHI
U CIIC/ICTBUS U3 HUX.

B3aumHOe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: IIEPECEKAIOLINECS, TapaJlIIEIbHbIE
U CKpeIIMBaroecs npsamele. [Ipu3HaKy CKpelBarOIUXCs IPSIMBIX.
[TapannenbHOCTh NPSAMBIX U TNIOCKOCTEH B IMPOCTPAHCTRE: MapasuiesIbHbIE TIPSMBIC B
MPOCTPAHCTBE, MAPATIICIBHOCT TPEX MPSAMBIX, apAIJICIBHOCTD MPSMON H IIOCKOCTH.
[TapannenbHOe U IEHTPATBLHOE IPOCKTUPOBaHKE, 300paxeHune Guryp. OCHOBHBIE
CBOMCTBA Mapajie’bHOTO NPOeKTHpOoBaHus. M3o00paxkeHne Gpuryp B napauieabHON
MPOEKIUH. YTIIbI C COHANPABIEHHBIMI CTOPOHAMH, YTOI MEXy MPSIMBIMH B
npocTpaHncTie. [lapanneasHOCTh INIOCKOCTEN: MapaielbHbIE INIOCKOCTH, CBOMCTBA
MapauleNbHBIX IockocTer. [IpocTeiimie npocTpaHCTBEHHBIE (PUTYPHI HA TNIOCKOCTH:
TeTpa’Ip, HapajuielenuIe, IOCTPOCHUE CEYEHNH.

IepnennnKynApHOCTD MPSIMOM U MIIOCKOCTH: NEPHNEHAUKYIISIPHBIE IPSIMBIE B
HPOCTPAHCTBE, NMPSIMbIE MapajIeNIbHbIE U MIEPIEHANKYISAPHbIE K IIIOCKOCTH, IPU3HAK
NEPNEHIUKYJIIPHOCTU IPSIMOH U INIOCKOCTHU, TEOPEMA O MPSIMOM NEPIEHIUKYIIIPHOI
wiockocTH. OpToroHanbHOE MpoeKTUpoBaHue. [lepneHIuKyap U HaKJIIOHHBIE:
paccTosiHAE OT TOUKH J0 IIJIOCKOCTH, PACCTOSIHUE OT IPSIMOM [0 IJIOCKOCTH, TPOEKIIMS
(burypbl Ha MI0CKOCTh. [lepreHUKyIIpPHOCTh IIOCKOCTEI: MPU3HAK
MEPIEHANKYJIAPHOCTH ABYX IIocKocTell. TeopeMa o TpéxX nepneHIuKyIspax.

VYrisl B IPOCTPAHCTBE: Yroll MEXKAY NPSIMOM M IIIOCKOCTBIO, IBYTPAHHBIN YTOJI,
JIMHEWHBIN Yroa ABYrpaHHOrO yria. TpéXrpaHHslii 1 MHOrorpaHHble yribl. CBOWCTBa
IUIOCKUX YIJIOB MHOTOTPaHHOrO yria. CBONCTBA MIOCKUX U IBYTPAHHBIX YTIOB
TpéxrpanHoro yrina. TeopeMbl KOCHHYCOB U CUHYCOB AJIsl TPEXTPAHHOIO yria.

Copep:xaHue NPAKTHYECKUX 3aHATHIA:
Pemenve 3a1a4y Ha MOKCK yrila MEXAY MPSIMBIMU, TUIOCKOCTSIMH, TIPSIMOH 1
IUIOCKOCTBIO.

Tema 7.
MHoOrorpaHHuKH.

Copep:xaHue TeopeTHYECKHUX 3AHATHIA:

Bunbl MHOrOrpaHHUKOB, pa3BEPTKA MHOTOTpaHHUKa. [Ipu3mMa: n-yrospHas mpusma,
MpsiMasi ¥ HaKJIOHHASI TPU3MBI, OOKOBAs M MOJHAS OBEPXHOCTH MPU3MBI.
ITapannenenunen, npsAMOYTOJIbHBIN Napaienenunea u ero cBoiictea. Kparyaitine
ITyTH Ha TOBEPXHOCTH MHOTOTpaHHUKa. Teopema Ditnepa. IIpocTpaHcTBeHHAs TeopeMa
[udaropa. [lupamuaa: n-yronpHas mupaMuaa, TPaBUIbHAS M YCEUEHHAS THPAMHUIBL.
CaoiicTBa pédep M OOKOBBIX rpaHel paBHiIbHON nupamubl. [IpaBusbHbIE

17



MHOTOTPaHHMKH: IPaBUIbHAS MPU3Ma U IIPaBUIbHAA NUPAMUJIA, IPABUIbHAS
TpeyroJibHas NUpaMuia U IpaBUIIbHBINA TeTpasap, Ky0. [Ipencrasienne o npaBUIIbHBIX
MHOTOIPaHHUKAX: OKTa’Ap, NOACKA3Ip U UKOCAIP.

Brruncienue aeMeHTOB MHOTOTPaHHHUKOB: pEOpa, quaroHaiu, yrisl. [lnomans
0OKOBOIi TOBEPXHOCTH U MOJTHOH HOBEPXHOCTH NPSMOH ITPU3MBI, IUIOIIAb
OCHOBaHHUH, TeopemMa 0 OOKOBOW MTOBEPXHOCTH NPsAMO# npu3mbl. [Tiomians 60koBoi
MTOBEPXHOCTHU ¥ MOBEPXHOCTHU NMPABUIBHON MUPAMHUIBIL, TEOPEMA O MIIOIMIAIH
yCce4€HHOM NUpaMuabl.

CuMMeTpHst B IPOCTPAHCTBE. DIIEMEHTHI CHMMETPHH IIPaBUIBHBIX MHOTOTPAaHHHUKOB.
CuMMeTpHst B TPaBUIIBHOM MHOTOTPaHHHUKE: CHMMETPHSA HapauleNeuIe 1a,
CHUMMETPHs IPAaBUIBHBIX PU3M, CHMMETPHsI MPABUIBHOMN MUPaMUJIBIL.

Coaep:xaHue NPAKTHYECKUX 3AHATHIA:
Pemenne 3aa4 Ha TOMCK 00beMa ¥ IJIOIIAIH NOBEPXHOCTH MHOTOIPAHHUKOB.

Tema 8. Bexkropbl u
KOOP/AMHATHI B
NPOCTPaHCTBe.

ConepxxaHue TeopeTHYeCKHX 3aHATHIA:

IlonsaTHs: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOp, JJIMHA HEHYJIEBOI'O BEKTOPA,
BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABJIICHHBIE M IPOTUBOIOJIOXHO HAIIPABIICHHBIC
BEKTOpBL. PaBeHCTBO BEKTOpOB. JIEHCTBUS C BEKTOPAaMU: CIOKEHUE U BBHIYMTAHUE
BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOXKCHHE BeKTopa Ha uucio. CBoiicTBa
cloxkeHHst BekTopoB. CBolicTBa yMHOXKEHHS BekTopa Ha uucino. IloHsartue
KOMIUIaHApHBIE BEKTOphL. lIpu3Hak KoMIUIaHapHOCTH TpPEX BeKTOpoB. IIpaBuio
napajenenunesa. TeopemMa O pasloXEeHHMH BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopaM. lIpsiMoyronpHas cucrema KoopaMHAT B mpocTpaHcTBe.  KoopawHaTsl
BekTopa. CBA3b MeXIy KOOpAMHATAMH BEKTOPA M KOOPAMHATAMU TOYEK. YTOI MEKIY
BeKkTopamu. CKansipHOE NPOU3BEACHUE BEKTOPOB.

Bektopel B mpoctpancTBe. Omnepanyu Haj BEKTOpaMu. BekTopHOEe yMHOXEHUE
BeKTOpoB. CBOMCTBA BEKTOPHOIO0 YMHOXeHHUA. [IpsMoyroiapHas cucteMa KOOpIUHAT B
npocTpancTBe. KoopauHatsl Bektopa. Pasnoxenue BexTopa 1o 6asucy. Koopaunarao-
BEKTOPHBII METOJ| IPU PELICHUM I€OMETPUYECKUX 3a1ay.

Conepma}me NMPAKTUYICCKHUX 3aHSTHH:
Pemenue TJIAHUMCTPUYCCKUX U CTCPEOMETPHUUCCKHUX 3aJa4 NPpU NOMOIIN BEKTOPOB.

Tema 9. Tena
BpalleHusl.

Copep:xaHue TeOpeTHYECKHUX 3aHATHIA:

[MonsiTHsA: UMAMHAPHYECKas MOBEPXHOCTb, KOHMYECKas ITOBEPXHOCTb, cdepudeckas
MOBEPXHOCTh, OOpasylolye ToBepxHOcTel. Tenma BpalleHUs: UUIUHAP, KOHYC,
yCceu€HHBI KOHYyC, cdepa, map. B3ammHoe pacmonoxeHue cepsl U IDIOCKOCTH,
KacaTelmbHast IUIOCKOCTh K cdepe. M300pakeHue Tenm BpalleHHS HA IDIOCKOCTH.
Pa3BépTra nmnmHApa u KoHyca. CuMMeTpus chepsl 1 mapa.

O0BéM. OcHOBHBIE cBoiicTBa 00bEMOB Tenl. Teopema 00 00BEME MPSIMOYTOIBHOTO
mapajienenumnena u cieactsus u3 He€. OOBEM TpsSAMOW W HAKIOHHOM IPHU3MEL,
OWIMHAPA, TUPAMUIEL U KoHyca. OOBEM IIapa 1 MapoBOTO CETMEHTA.

KomOunanuu ten BpamieHHs M MHOTOTpaHHHMKOB. [Ipu3ma, BnMcaHHAas B LMJIMHAD,
oIMcaHHasi OKOJIO ILIMHApa. [lepeceuenne cdepsl U mapa ¢ miockocteio. Kacanue
mapa u cdepbl WIOCKOCThIO0. [ToHSITHE MHOrOrpaHHHMKa, OIHMCAHHOTO OKOJIO Cephl,
cepsl, BINCAaHHONH B MHOTOTPAHHHUK HJIH TEJIO BPAIICHUS.

[Inomanp MOBEpXHOCTH MUIUHPA, KOHYca, Tomaas chepsl u e€ yacteil. [lomobue B
mpoctpadcTBe. OTHOIIEHHE O0BEMOB, IUTOMIANEH MOBEPXHOCTEH MOTOOHBIX (UTYP.
[Ipeobpa3oBanne mOHOOWS, TOMOTETHS. PemeHwe 3amad Ha IDIOCKOCTH €
HCTIOJIB30BaHUEM CTEPEOMETPHUICCKAX METOHOB.

[MocTpoeHne cedeHW MHOTOTPAHHUKOB W Tell BPAIICHUS: CEUCHHS MWIHHIpA
(mapanienabHO M NMEPIICHIUKYISIPHO OCH), CEYEeHHs KOHyca (TapauieIbHOe OCHOBAHHIO
1 TIPOXO/IsIlIee Yepe3 BEPLIMHY), CEUSHHS I1apa, METO/IbI IOCTPOCHHUS CEYEHUI: METO
CIIEZIOB, METOJI BHYTPEHHETO MPOSKTHPOBAHUSI, METOJ] IEPEHOCA CEKYIIeH TNIOCKOCTH.

Copep:xaHue NPaKTHYECKUX 3aHATHIA:
Pemenne 3a1a4 Ha MOMCK 00BEMa U IUIOMIAIN IOBEPXHOCTH TeJl BPAIICHUSI.

Tema 10. /[BuskeHusi B
NMpPOCTPaHCTBe.

Copep:xaHue TeOpeTHYECKHUX 3aHATHIA:

JBwxenust nmpoctpancTBa. OToOpakeHus. J[BrkeHns U paBeHCTBO Guryp. O6mme
CBOMCTBa IBMKEHUI. BUlbl NBUKEHUIL: TapaJlIeNIbHbBIN IEPEHOC, LEHTPAIbHAS
CHMMETpHS, 3epKajbHas CAMMETPHS, IIOBOPOT BOKPYT mpsimoi. [Ipeobpa3oBanus
nogo6ust. [Ipsimas u cepa Diinepa.

Conepmalme NMPAKTUYCCKUX 3aHSATHH:
Pemenne 3ajaa4. Z[BI/I)KGHI/IH B ITPOCTPAHCTBE.

Pa3nen 3. BeposiTHOCTH M CTATHCTHKA
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Tema 11. Cnyuaiinbie
coObITHSL U
BePOSITHOCTH

Copep:xaHue TeOpeTHYECKHUX 3aHATHIA:

I'pad, cBsazublii rpad, myTu B rpade: nukisl 1 nenu. CreneHs (BaJIeHTHOCT) BEPLIMHBI.
I'pader Ha utockoctu. Jlepesssi.

CiyuaifHble SKCIIEpUMEHTHI (OIBITHI) M CITyYaiHbIe COOBITHS. DJIeMeHTapHbIe COOBITHS
(ucxonsl). BeposTHOCTB CilyyaliHOTO COOBITHS. bBIHM30CTH YacTOTHI U BEPOSTHOCTH
coObITnil. CityyaifHble OTBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU.
Omnepanuy HaJ COOBITHUSMHE: TIepeceueHre, 00beANHEHIE, IPOTHUBOIIOIOKHBIE COOBITHSI.
Huarpamwmsl Dittepa. DopmMyna cI0KeHUS BEPOITHOCTEH.

VciaoBHas  BEpPOSTHOCTb. YMHOXXEHUE  BeposTHOcTed. JlepeBo  ciydailHOro
skcniepuMmenTa. @opmyna mnoiaHod BeposTtHocTH. Popmyna baiieca. HesaBucumble
COOBITHSL.

BunapHBIf crmydadHBIE ONBIT (MCHBITAHHWE), yclmeX H Heygada. HesaBucHMBIC
ucnbiTanua. CepHs He3aBUCUMBIX HCIBITAaHUH A0 mepBoro ycmexa. llepecTaHOBKM U
¢axropuan. Yucno coueranuid. Tpeyronpuuk [lackans. @opmyna 6unoma HetoToHa.
Cepus He3zaBUCUMBIX HcHbITaHUM beprymin. CaydaliHbel BbIOOp M3 KOHEYHOI
COBOKYTIHOCTH.

Coaep:xkanue NPpaKTHYECKUX 3aHATHIA:

Pemenue 3a1a4 Mo NOUCKY OTHOCUTEILHON YaCTOTHI.

Pemrenue 3aa4 ¢ UCIOIB30BaHUEM KIIACCHUYECKOTO OTIPEJICIICHHUS BEPOSATHOCTH.
Pemmenne 3amad ¢ HCIIOTB30BAHAEM TEOPEM O BEPOSITHOCTSIX COOBITHIA.

[owck cpeJHUX YUCIIOBOTO psa.

Tema 12. Cayuaiinble
BEeJIMYHMHBI ¥ 3aK0H
00JIbIINX YHCET

Coaep:kaHue TeoOpeTUYECKUX 3AHATHIA:

CnyualiHas BenuuuHa. PacnpeneneHue BepoATHOcTeW. Jluarpamma pacnpeleneHus.
Onepauuy Haj ciy4alHbIMU BeIMunHaMu. buHapHas ciydaiiHas BennuuHa. [Ipumepst
pacIipeseneHuii, B TOM Yiciie TeOMETPHIECKOe M OMHOMHUAIIBHOE.

CoBMecTHOE paclipefeieHHe IBYX CIydyalHBIX BelW4uH. HezaBucHMBbIE CiiydaifHble
BEITMYUHEI.

MateMaTHueckoe OXHIaHHE CIydalHOW BenuuuHBl (pacmpeneneHus). [Ipumepsr
MIPUMEHEHHsI MaTeMaTHYeCKOT0 OXKUIAaHUA (CTpaxoBaHME, JoTepes). Maremarndeckoe
OXuJaHWe OWHApHOHM cioydyalHOU BeIWMYMHBIL. MaTeMaTHuecKoe OXHIaHUE CYMMBI
CIlydyallHBIX  BEJMYMH.  MaTeMaTHueckoe  OKHJAHHE  TEeOMETPUYECKOro |
OMHOMHAIBHOTO paclpeeIeHHUMH.

Jucnepcuss ¥ CTaHAAPTHOE OTKJIOHCHWE CIyYalfHOH BETMYHMHBI (pacIipeaeieHHs).
Hucriepcuss OMHApHOH  Cly4alilHOW  BENMWYMHBL. MareMaTHYecKoe  OXXKHIaHHe
MIPOU3BEACHUS U AUCIEPCHUS CyMMBI HE3aBUCHMBIX CITydallHbIX BennuuH. Jlucnepcus u
CTaH/apTHOE OTKIOHEHHE OMHOMHAIBHOTO pacipeaeneHus. Jucnepcus u cTaHiapTHOE
OTKJIOHEHHE T€OMETPHUECKOTO PACHIPEIEIICHHUS.

HepasenctBo Yebriméra. Teopema Yeoprména. Teopema beprymnn. 3akoH G0mbIIHX
ynced. BriOopouHBIi MeTon uMccienoBaHWN. BbpIOOpOUYHBIE  XapaKTEPUCTHKH.
OreHnBaHUE BEPOSATHOCTH COOBITHS IO BEIOOPOYHBIM JaHHBIM. [IpoBepka mpocTenmmx
THIIOTE3 C IOMOIIBIO H3YYEHHBIX paclpeieneHuil.

HemnpepeiBHble cinyualinble BequduHbl. [Ipumepbl. @yHKIMSA MIOTHOCTH BEPOSTHOCTU
pacnpenenenus. PaBHOMepHOeE pacnpeieIeHHe U €ro CBOWCTBA. 3aJjauu, IPUBOISIINE K
MOKa3aTeIbHOMY  pacHpefeleHUI0.  3ajadd, IMPUBOJAIIME K  HOPMAIBHOMY
pacnpenenenuto. OyHKIUS IUIOTHOCTH BEPOATHOCTH MOKA3aTEIBHOTO PACHPENENCHUs,
(YHKIMSA TIIIOTHOCTH BEPOATHOCTH HOPMAJIBHOTO pacnpenesieHus. OyHKINS IUIOTHOCTH
U CBOMCTBa HOPMAJIbHOTO paclpeaeIcHuUsI.

[ocnenoBaTelbHOCTE OAWHOYHBIX HE3aBUCHMBIX COOBITHH. 3ajaum, NPUBOASAIINE K
pacnpenenenuto Ilyaccona.

KoBapuamust nByx ciny4aiiHbIX BenndnH. KoapduuueHT TUHEHHOW KOPPEISIHH.
CoBMmecTHBIE HAOMIOAEHUS JBYX BEeIMYUH. BBHIOOPOUHBIN KOX(PQHUIHMEHT KOPPEIAINH.
Paznuune mMexay JIMHEHHOHN CBSA3BIO U NMPUYMHHO-CIIEICTBEHHOW CBs3bI0. JIMHElHas
perpeccusi, METOJI HAMMEHBIITNX KBaJAPaTOB.

Conepma}me NMPAKTUYCCKUX 3aHSATHH:

Pemenne 3aJla4y Ha UCIIOJIb30BAHHUEC 3aKOHa OOJIBIINX YHCEeIT
Pemenue 3a/1a4 € UCIOJIb30BAHUEM TECOPEMbI YeOnlmena.
Pemenue 3a/1a4 ¢ UCIOJIb30BAHUEM TECOPEMbI BepHyﬂJ’II/I.
Pemenne 3a/1a4 € MCIIOJIb30BAHUCM TCOPEMbI HyaCCOHa.

Pa3gen 4. Ponb MaTeMaTHKH B (QOPMHPOBAHMH NPO¢eCCHOHANBHBIX 3HAHUH

| Copep:xaHue TeOPeTHYECKHUX 3aHATHIA:
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Tema 13. 3nauenne 3HaueHUE MAaTEMAaTUKH B )KU3HU YelIoBeKa. MaTemMaTHKa KaK (bopMa MBIIJICHUS. 38.)13"114

MaTEMATHKHA B M3YYCHUS MAaTEMAaTHKH JUIS TOBBINICHUS OOIIEro KPYyro3opa, KyJIbTYPbl MBIIUICHUS,
npogeccuoHaNbHOI (hOopMUPOBAHUS HAYYHOTO MUPOBO33PCHHUSL.
JeSITeIbHOCTH M3yyeHnne maTeMaTHKH Kak CpPEJCTBAa HHTEJUIEKTYaJbHOTO Pa3BUTHS B YCIOBHUSX

MAacCOBOTO OOYYCHUS, BOCIHMTAHUS HHTCIUICKTYAJIbHOW KOPPEKTHOCTH, KPUTUYHOCTHU
MBIIUICHUS,  (OPMUpPOBaHHMS  CIHOCOOHOCTH  pa3inuyatb  OOOCHOBAHHBIE U
HEOOOCHOBAaHHBIE CYXICHHs, TpPUYyYSHHS K MPOJOIDKUTEIBHON  YMCTBEHHOU
JIEATEILHOCTH.

Ponb 1 MecTo MaTeMaTHKH B COBpeMEHHOM Mupe. [IpHHIINT MaTeMaTH3aui 3HaHus 1
TIPUHITUI TAPMOHUH (3CTETHIECKOT0 0TOOpa). JenyKuns u HHAYKIHS B MaTEeMaTHKE.
B3anmMocBs3p MaTeMaTHKH U OaHKOBCKOTO nena. [I[puMeHeHne MaTeMaTHIeCKuX 3HAaHUH
B mipodeccun.

Copep:xaHue NPaKTHYECKUX 3aHATHIA:

Penienne npukIaHbIX 33134 B 00JaCTH MPO(HECCHOHATBLHON ICATSIBHOCTH.

IIpumepnas memamuxa camocmosmenbHou pabomul 06y4AIOWUXC NO OUCYUNTIUHE:
[ToaroroBka K JEKIUSAM

[ToaroroBka K MPaKTUYECKUM 3aHATUSM

Pabota ¢ Bompocamu TEKyIero KOHTPOJIS 3HAaHUH MPH MOATOTOBKE K YYEOHBIM 3aHATHSIM
Pemenue 3amau mo o6pasity

Pabota B 351eKTpOHHON OMOINOTEYHON CHCTEME

CocraBiieHrnEe KOHCIIEKTOB IIEPBOMCTOYHUKOB U JPYroil ydeOHOM U HayuHOU TUTEpaTypsl
PaGora ¢ KoOHCTIEKTaMH.

2.3. Pacnpenesienue o0beMa JMCHMILIMHBI [0 pa3jejaM, TeMaM M BUAaM Y4eOHOI
padoThI

2.3.1. YueOHo-TeMaTH4YecKHil IUIaH 3aHATHI (0uHast popma 00yueHus)

OO0wmwmii VYueGHas pabora o0ydaromuxcs
o0beM BO B3aMMOJIEHCTBUH C CamocTosTens
Pazgen, Tema IMCUMIITTUHBI yueOHOI npernojaBaTeneM (4ac.) Has paboTa

paboTsI Jlexuuu IMpakTrueckne (aac.)

(uac.) 3aHSITHS
Pa3zoen 1. Anzebpa u navana mamemamuueckozo 92 46 46 _
ananusa
Tema 1. Yucna u BEIYUCIEHUS 20 10 10 -
Tema 2. @yHkunu 1 rpaduxu 20 10 10 -
Tema 3. YpaBHEHHUS U HEPABEHCTBA 20 10 10 -
Tema 4. Hauana MmaTeMaTu4eckoro aHaiausa 20 10 10 -
Tema 5. MHOXeCTBa U JIOTHKa 12 6 6 -
Paszoen 2. Teomempusn 91 46 45 -
Tema 6. IIpsMble 1 MIOCKOCTU B IPOCTPAHCTBE. 20 10 10 -
Tema 7. MHOrOrpaHHUKH. 20 10 10 -
Tema 8. BekTopsl U KOOPAMHATHI B IPOCTPAHCTBE. 20 10 10 -
Tema 9. Tena BpaieHus. 11 6 5 -
Tema 10. /IBmkeHHs B IPOCTPAHCTBE. 20 10 10 -
Pazoen 3. Bepoamnocms u cmamucmuka 40 20 20 -
Tema 11. Cnyqaiinple COOBITHST M BEpOSTHOCTH 20 10 10 -
Tema 12. CiryuaiiHble BETHYMHBI M 3aKOH OOJIBIITNX 20 10 10 )
grcen
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Pa3zoen 4. Ponb mamemamuxu 6 popmupoeanuu 8 4 4
npogeccuonanbHvIX 3HAHUI

Tema 13. 3HaueHnue MareMaTHKH B IpodeccroHaIbHOIM 8 4 4

JIeSITeIbHOCTU

Ix3amen 1 - 1 -
HTOIO: 232 116 116 0

2.3.2. Y4eOHO-TeMaTHYeCKUI NJIAH 3aHATHI (3a0uHast popma o0yueHus1)

OO0wmuit YyebHas paboTa o0ydaromuxcs
00BeEM BO BSaHMOHCﬁCTBHH C CamocTosTelnb
Pazgen, Tema IMCUMIIIUHBI yueOHoI npernojaBaTeseM (4ac.) Hasi paboTa

paboTsI Jlexuuu IMpakTuueckue (uac.)

(uac.) 3aHSTHS
Pa3zoen 1. Anzebpa u nauana mamemamuieckozo 92 6 4 82
ananusa
Tema 1. Yucna u BeIYUCIEHUSA 20 1 1 18
Tewma 2. @yHKnn u rpaduku 20 1 - 19
Tema 3. YpaBHeHUS U HEPABEHCTBA 20 1 1 18
Tema 4. Hauana MmaTeMaTu4ecKoro aHaiausa 20 2 1 17
Tema 5. MHOecCTBa U JIOTHUKA 12 1 1 10
Paszoen 2. Teomempusn 91 4 3 84
Tema 6. [IpsiMble U MIJIOCKOCTH B IPOCTPAHCTBE. 20 1 1 18
Tema 7. MHOrOrpaHHUKH. 20 1 1 18
Tema 8. BekTopsl 1 KOOPAMHATHI B IPOCTPAHCTBE. 20 1 1 18
Tema 9. Tena BpaiueHus. 11 1 - 10
Tema 10. /IBmkeHHs B IPOCTPAHCTBE. 20 - - 20
Pazoen 3. Bepoamnocms u cmamucmuxa 40 3 1 36
Tema 11. CriyuaitHpie  cOOBITHS W BEPOSTHOCTH 20 1 - 19
Tema 12. CrryuaiiHble BeTMYHHBI U 3aKOH OOJIBIINX 20 ) 1 17
qrcen
Pa3zoen 4. Ponb mamemamuxu é popmuposanuu 8 1 1 6
npogheccuonanbrbIX 3HAHUT
Tewma 13. 3HaueHne MaTeMaTHKH B IPOGHECCHOHATBHOM 8 1 1 6
JIeSITeIbHOCTH
Ok3amen 1 - 1 -

HTOr o: 232 14 10 208

2.4. Buasbl, ¢popMbl M MeTOAbl KOHTPOJS INJIAHUPYEMBIX Pe3yJbTATOB OCBOEHHS
y4eOHOil IMCIUILIHHBI (Kypca)

Texywuii KoHmMpoab ONpeNeNseT CTelNeHb KayecTBa YCBOEHHS H3Yy4EHHOTo Y4eOHOro
MaTepHala TeOpeTHYECKOro U MPaKTUUECKOro XapakTepa B xoje ooyueHus. Cucrema TeKyIero
KOHTPOJISl yCIIEBAEMOCTH TpeAycMaTpUBaeT pa3HooOpasHble MO (GOopME M COAEPIKaHUIO
KOHTPOJIbHBIE MEpOINPHUATHSA (KOHTPOJbHBIE TOYKHM), YUYHUTHIBAIOLINE BCE BHUJbI ayAUTOPHOW U
CaMOCTOSITENIbHON yueOHOM NesITeTbHOCTH 00yUaronerocs.

OCHOBHBIMH BUAAMH TEKYILETO KOHTPOJIS YCIIEBAEMOCTH CTYIEHTOB SBJISIOTCS:

- BXOJHOH KOHTPOJb - HEOOXOAMMBIA JJIsl YCIEIIHOTO IUIAHUPOBAHMUS M YIPaBIICHUS
y4eOHBIM MTPOIIECCOM;
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- TEeMaTHYECKU KOHTPOJIb (TI0 MaTeprajgaM U B 00beMe OHOU yIeOHOH TEMBI);

- pyOeXHBIH KOHTPOJL (B OOBEME pa3feiioB WX TPyNNI TEM 110 JUCIUILIMHE)
oOecreunBaroINi Ka4eCTBO U3YYEeHUsI CTYJAEHTaMH Y4eOHOTro MaTepuaia, yrpaBieHue yueOHOi
NESTEIIbHOCThIO CTYJIEHTOB U €€ KOPPEKTHPOBKY, a TaKKe CTUMYJIUPOBAHUE PETYISIPHOM,
[[eJICHAIIPaBICHHON pa0OThl CTYIEHTOB, AaKTUBU3ALMS MX [O3HABATEIbHOW N1EATEIbHOCTH;
orpeziefieHue YpOBHS OBJIAJICHUS CTYJACHTaMU HaBBIKAMU CAMOCTOATEIbHOW paboOThI, CO3/1aHuE
ycnoBuil st ux ¢opMupoBaHus. PyOexkHbIII KOHTPOJIb MOKET MPOBOJIUTHCS HECKOJIBKO pa3 B
CEMECTp, B BHJIE MPEABAPUTEIHLHOTO KOHTPOIIS (Mepes SK3aMeHOM) U / Wiu B (popMe UTOTOBOTO
KOHTPOJISI, HAMPABJICHHOI'O Ha BBISBICHUE CTEINEHHM OBJIAJCHMS CTYACHTAMHU CHCTEMOM 3HaHUH,
YMEHHM W HaBBIKOB, MOJIYYEHHBIX B MpPOIECCe HM3Y4YCHMs] y4eOHOW AUCIUIUIMHBI. MTOroBbIi
KOHTPOJIb OCYIIECTBIIACTCS B KOHIIE CEMECTpa U3yYeHHs Y4eOHOM TUCIUTUIUHEIL.

OcHoBHBIMU (pOpMaMH TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH CTYICHTOB SBIISIOTCS: YCTHBIN
OMpOC Ha JIEKLHUAX, MPAKTUYECKHMX M CEMUHAPCKHUX 3aHATHSAX, MPOBEPKA BHITOJHEHUS
MUCHhMEHHBIX JOMAITHHUX 3a/IaHUH, IPOBEJCHIE KOHTPOJIBHBIX PaboT, TeCTUpOBaHUE (TUCHMEHHOE
WIH KOMIIBIOTEPHOE), KOHTPOJb CAMOCTOATEIbHONW pabOThl CTYACHTOB (B MHUCHMEHHOW WIU
yCcTHOU dopMme) U T.A.

Ilpomesicymounas ~ ammecmayus  (KOHmponv)  OOy4aroOUMXcs 1O  JUCIUILINHE
o0OecrieunBaeT OIEHUBAHUE PE3yJIbTAaTOB Y4YeOHON JEeATENIbHOCTH CTYAEHTa 3a CeMecTp,
CIIy)KalllMi N7l ONpeleleHHs] YPOBHS KadyecTBa MOJATOTOBKU CTYACHTOB B COOTBETCTBUU C
tpeboBanusimu OI'OC COO u ®I'OC CIIO no cneunansHocTU. [IpoMexyTouHas arrecranus
OCYIIECTBIISIETCS. B KOHIIE CEMecTpa M 3aBepllaeT H3yuyeHUEe OTAETbHOM AUCHUIUIMHBI /
MEXIUCIUIUTMHAPHOTO Kypca / mpodeccruoHanbHOro Moayns. [Ipomexxyrounast arrecTtarus
peanusyetcs B popme 3adera / AuddepeHINPOBAHHOTO 3a4eTa / IK3aMeHa.

Pezynomamor oceéoenuss oucyuniumsl JOCTUTAIOTCA 32 CUYET MCMOJIB30BAaHUS B IpOIECCe
0oOydeHHUs] aKTUBHBIX M WHTEPAKTUBHBIX METOJOB W TEXHOJOTUH (OpPMHpPOBAHUS 3aJaHHBIX
pe3yIbTaTOB OOYUYECHHSI Y CTYICHTOB.

2.5. Ucnonb30BaHue B Mpoiecce 00y4eHNsI aKTHBHBIX U HHTEPAKTHBHBIX METO/I0B H
TeXHOJIOTHiI1 (POPMHPOBAHNS Pe3yJbTATOB 00y4eHHUs

BkiroueHne B ydeOHBI TIpolLleCC AKTHBHBIX M HMHTEPAKTHBHBIX METOAOB OOy4YeHHs
AKTHBHM3MPYET IO3HABATEIFHYIO0 aKTUBHOCTh CTYACHTOB, YCWJIMBACT UX MHTEPEC U MOTHBAIHIO,
pa3sBUBAET CIIOCOOHOCTh K CaMOCTOSATENILHOMY OOy4YeHMI0O M o0ecreduBaeT 0Oojee IOJIHOE
ycBoeHue HH(opManuu (ecii IpH JIEKIMOHHOH 1o/1aue Marepuana ycBauBaercs He Oonee 20%,
uH(opMaluu, To B 1es10Boi urpe — 10 90%).

AKTUBHOE M MHTEPAaKTHBHOE OOy4YeHHE TMpearoyiaraeT oOydeHHe, IOTPYKEHHOE B
oOI1eHne, KOTOpPOE COXpaHseT KOHEUHYI0 IeJlb M OCHOBHOE COJIEp)KaHHE IMpeaMera, HO
BUJIOM3MEHSET (OPMBI M TPHEMBI BEICHUS 3aHATHA. K HayyHO-METOJMYECKMM OCHOBaM, Ha
KOTOPBIX 0a3upyeTcsi aKTUBHOE U UHTEPAKTUBHOE OOYUYEHHE OTHOCATCS OOyYCHHE Yepe3 ONbIT U
COTPYIHHYECTBO, Y4YeT pa3jiMyhii B CTWISX TO3HAHMSA, HCIIOJIB30BAHUE IIOMCKOBBIX,
UCCIIEI0BATEIbCKUX U UTPOBBIX METOJIOB.

WuTepakTtuBHOE OO0ydYeHHEe Kak ocobas (opma oOpraHM3alMd  IO3HaBaTEbHOU
JIeATEILHOCTH 00ECIIeYnBaeT BOBJICYCHHOCTh BCEX CTYACHTOB B 00Opa3oBaTeNbHBINA Ipolecc,
CO3JaeT YCJIOBHSA Ui OOMEHa, B3aUMHOro OOOTalleHWs 3HAHUSAMH, HJIESIMH, CIIOCOOaMH
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JESTEIbHOCTH, CIIOCOOCTBYET YCTAHOBJICHUIO SMOIIMOHAJIBHBIX KOHTAKTOB MEXIY CTYJEHTaMH,
npuydaer paboTarh B KOMaHJE, CHUMAeT HEPBHYIO HArpy3Ky, MOMOTaeT HUCIBITaTh YYyBCTBO
3alUIIEHHOCTH, B3aUMOIIOHUMAHUS U COOCTBEHHON YCIIEUTHOCTH.

K MeTonaM akTHBHOTO U HHTEPAKTUBHOTO O0yUYEHUS] OTHOCSTCS:

Hzposvie mexnonozuu: nenoBasi Urpa, CIOKETHO - pojieBasi Urpa, UMUTALIMOHHBIE UTPBHI,
UTPOBBIE 3aHATHS HA MOJIETISIX (MCKYCCTBEHHAsl 00pa3oBaTesibHas cpefia, KOMIIbIOTEPHBIE €TIOBbIE
UTPBI), CTAXKUPOBKA (C BHIOJHEHUEM WU 0€3 BBIIOJIHEHUS JOKHOCTHOM POJIM), AEUCTBUA IO
WHCTPYKIUU (QJITOPUTMY)

Cumyayuonmusili ananu3: aHalu3 KOHKPETHBIX CHUTYyalMil, pelIeHHE CUTYaTUBHBIX U
MIPOU3BOJICTBEHHBIX 3a/1a4, KEHC-TeXHOJOTUHN (WJUTIOCTpaTHUBHbIE y4eOHbIE CUTYallMH, KEUCHI C
dbopmupoBanneM U 0e3 QopMupoBaHUS MPOOJIEMbI, NPHUKIAAHBIC YIPWKHEHHS), pPa3zdoop
WHIUJCHTOB U3 IPAKTUKHU, 0ACKET-METO U T.1.

Depucmuueckue MexHONO2UU 2eHepUPOB8aHus uodeu: «MO3TOBOW IITYpM», CHHEKTHKA,
accoruanuu (metadopsl)

Tpenune-memoOost: COUATHHO-TICUXOJIOTHUYECKUNA TPEHUHT, TPEHUHT JIEJIOBOTO OOIICHMUS,
MICUXOTEXHUYECKUE UTPBI

Ilpobnemnoe obyuenue: akTUBHBIC (MPOOJIEMHBIC) JICKIIMM M CEMHHAPHI, JICKIHH-
JTUCKYCCUM, TEPEeKPeCTHbIe AMCKYCCUU, TEMaTHYeCKHe ITUCKYCCHM: KPYIJIBIA CTON, Mpecc-
KOH(epeHIUs / HaydyHO-TIpaKTh4Yeckas KoHpepeHus, 1e0aTol

IIpoexmnoe obyuenue: pa3paboTKa TBOPYECKOTO WHAMBUAYAIBHOTO WM TPYIIOBOTO
MPOEKTa, HCCIEAOBATENbCKUE TMPOEKTHI, MH(POPMAIMOHHBIE MPOEKTHI, TBOPYECKUE IPOEKTHI,
COLIMATIbHO-OPUEHTUPOBAHHBIE MTPOEKTHI, HTPOBOE MPOSKTUPOBAHUE

Komanonoe ob6yuyenue: pabota B MaJbIX TPYIINAax, UHTEPBbIO, pab0Ta «IPYIIIIbI SKCIIEPTOB)

Tecmosvie mexnonocuu o6Oyuenus (MIOMUMO KOHTPOJS TECTHl BBHIMOTHSIOT TaKKe
JTUArHOCTHYECKYIO, 00YJaroIlylo, OpraHU3yIOIIYI0, Pa3BUBAIOIIYIO Y4eOHbIe ()YHKITHH): TECTHI C
OJIHO3HAYHBIM BBIOOPOM OTBETA, TECT C MHOTO3HAYHBIM OTBETOM, TECTHI Ha JIOMOJHEHHUE, TECTHI
nepekpectHoro Bbibopa, MACTAK-texHonorus (MeTOA AaKTUBHOTO COIIMOJIOTHYECKOTO
TECTUPOBAHUS, aHATTN3a U KOHTPOJIS)

2.6. 3apauu, ypoBHH, BUJbI H (POPMBI CAMOCTOATEILHOH PA0OTHI M epevYeHb Y4eOHO-
METOIHYECKOro odecredeHust VI CaMOCTOSATeIbHOI padoThl 00y4arOIINXCH

CamocrosarenbHass paboTa CTYAEHTOB  SBISETCS  00sA3aTENbHBIM  KOMIIOHEHTOM
00pa30BaTeNLHOTO MPOoLecca, TaK Kak OHa CIIOCOOCTBYET 0oJiee IITy00KOMY OCBOCHHUIO H3ydaeMOon
JMCLUIUIMHBL, 00€CTIeunBaeT 3aKperieHHEe MOTy4aeMbIX Ha JIEKIIMOHHBIX 3aHATUAX 3HAaHUN ITyTeM
nproOpeTeHNs] HAaBBIKOB OCMBICICHHS M PACHIMPEHHMS HX COJEp)KaHHs, HABBIKOB pEIICHUS
aKTyaJbHBIX NMPAKTHUYECKUX 3a/1a4, HAyYHO-HUCCIIEJ0BATEIbCKONW NEATeNbHOCTH, MOATOTOBKU K
CEeMMHAPCKHUM U NMPaKTHUYECKUM 3aHATHUSAM, CAa4ye 3a4€TOB M SK3aMEHOB, 00ecrieurBasi TeM CaMbIM
(bopmHpoBaHUE pPe3yIbTaTOB O0yUYCHHUS.

CamocrodarenbHass pa0oTa CTYIEHTOB SIBIISICTCSI COBOKYIHOCTBIO ayAWTOPHBIX U
BHEAYAUTOPHBIX 3aHATHH M paboT, 00ecHneunBaIOIUX YCHEIIHOE OCBOEGHUE 00pazoBaTeIbHOM
IporpaMMBbl cpeHero oomiero oopa3oBaHusl.
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B pamkax ocBoeHHs OCHOBHOW mNpod)ecCHOHATBHOW 00pa3oBaTEeIbHON MPOTPAMMBI
CpeIHero MnpoQecCHOHANIBHOrO O00pa30BaHUA CaMOCTOATENbHas paboTa o0OydaromIMXCs
HaIpaBJieHa Ha PElIeHUE CIEeAYIOMNX 3a1ay:

- 3aKperyieHue W pacHIMpeHUe 3HAHWUN, YMEHUH, MOJIyYeHHBIX CTYACHTaMHU BO BpeMs
JICKIMOHHBIX U MPAKTUYECKUX 3aHATUH, (OPMUPOBAHUE HA UX OCHOBE YCTOMYUBBIX CTEPEOTHUIIOB
YMCTBEHHON U (U3NYECKON NEATEILHOCTH;

- mpuoOpeTeHue JOMOJIHUTENBHBIX 3HAaHMM W  HAaBBIKOB 1O JUCHUIUIMHAM,
MEXIUCUUIUTMHAPHBIM KOMILIEKCaM, PO ECCHOHATBHBIM MOIYJISIM, IPAKTUYECKOMY 00YUYEHHIO;

- (QopmupoBaHMe U pa3BUTHE 3HAHUW M HABBIKOB, CBS3aHHBIX C HAy4YHO-
HCCJIEIOBATENIBLCKOM 1eATeIbHOCTHIO, HABBIKOB CAMOOPTraHU3aIl1H;

- (opMupoOBaHHE CaMOCTOSITEILHOCTH MBIIUIEHUS, CIOCOOHOCTH K CaMOpPa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAaMOpPEaTU3alllu;

- BbIpabOTKa HaBBIKOB 3(()EKTHUBHONW  CaMOCTOSATENBHON  MpodecCHOHANbHON
MPAKTUYECKON M Y4eOHO-HCCIIeI0BATENbCKON JesITeIbHOCTH

YPOBHU CaMOCTOSTENBbHON pabOThl 00YJaIOIIHUXCS:

1. CamocrosarenbHas pabora mo o6pasiy (HU3KHUH YPOBEHb CaMOCTOSITEIHHOCTH) —
MpeJoyiaraeT HEeMOCPEICTBEHHBIM MEPEeHOC U3BECTHOTO CIOcO0a pelIeHUs B aHAIOTHMYHYIO
cutyanuio. Pabora BBIMONHSIOTCS HA OCHOBE AJITOPUTMOB, paHee MPOJEMOHCTPHUPOBAHHBIX
npenojaBaTesieM W ONPOOOBAHHBIX CTYACHTAaMU IPU BBHIMOJHEHUHM MPEABIAYIINX 33JaHUM.
BocnpousBenenue anroputMoB  CocOOCTBYeT (OPMHpPOBAHUIO YMEHUH U HABBHIKOB,
3alIOMUHAHHIO CIIOCOO0B CAaMOCTOSITEIbHOM PabOThl B KOHKPETHBIX CUTYAIIHSIX.

2. CamocrosiTenbHas paboTa — peKOHCTPYKIIHS (IOPOTOBBINA YPOBEHb CAMOCTOSATEIHHOCTH )
MpEIoyiaraeT OCMBICIICHHBI MEepPEeHOC 3HAaHUW M YMEHHM B THUIOBBIC CHUTYallMH, YYUT
AQHAIM3UPOBATh COOBITHSA, SBIEHUS, (DAaKTHI, CO3/AET YCJOBHsS JAJSl Pa3BUTHS MBICIUTEIbHON
AKTUBHOCTH 00YYaromuxcs, OpMHUPYIOT MPUEMbI U METO/IbI TO3HABATEIHHON ACSITETHHOCTH.

3. CamocrostensHas  pabota —  wucclenoBaHue  (NMPOJBUHYTHIH  YpOBEHBb
CaMOCTOSITENILHOCTH) - OCHOBaHa Ha TOCTOSIHHOM IIOMCKE HOBBIX pelleHui, 00001eHnn u
CHUCTEMaTH3alliu TOJYYECHHbIX 3HAaHUM, MX TNEPEHOCE B WHbIE HECTAHJAPTHBIE CUTyallud M
HampaBlieHa Ha (POPMHUPOBAHUE U PA3BUTHE TBOPUECKOU NESTEIBHOCTH 00YYArOIINXCS.

CtpykTypa  caMOCTOSTENbHOW  paboOTBl  BKJIIOYAaeT TP  OCHOBHBIX  3Tama:
HOJrOTOBUTENILHBIN (OPUEHTUPOBOUHBIN ), NCIIOTHUTENIBHBIA M KOHTPOJIBHO-AUAarHOCTHYECKHi. B
paMKax YyKa3aHHBIX 3TaloB IMOCJEI0BATEIbHO BBIIOJIHIIOTCS CIEAYIOUIMe yuyeOHble NeiCcTBUA:
aHamu3 y4yeOHOro 33JaHus U CPOKOB €ro BBIIOJHEHHUS, MOUCK CHOCOOOB M CPEACTB €ro
BBITOJIHEHUS; TJIAHWPOBAHME XOJa BBIMOJHEHUS 3aJlaHUsl U TPOTHO3MPOBAHUE BO3MOXKHBIX
3aTpyAHEHUI; IPOBEPKaA, OIICHKA U CAMOOLIEHKA IOJIyYE€HHBIX PE3yIbTaTOB.

CamocrosrenbHas pabora

Ne Bug CozepxaHue caMOCTOATEIHHONU PabOThI IIpumepnoe

/Il | CaMOCTOSITEIBHOM BpeMs

paboTs!

1. [HoaroroBka k CaMocrosiTenbHass paboTa MO MOATOTOBKE K JIGKIUU HeoOxomuma it | 20 MUHYT
JIEKIAN MOBTOPEHHSI N3YYEHHOT'O paHee MaTepralia, IIOCKOIbKY N3ydeHHe JTF000M
(TeopeTHYecKOMy | ITUCIMIUTMHBI CTPOUTCS HA ITOCIIE0BATEIFHOM OCBOSHHH Pa3eiiOB H TEM,
3aHHTI/HO) KaxKJiasd U3 KOTOPBIX TaK WJIM MHAYC CBA3aHa C NPECABIAYIIIUMU. HOBTOMy
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YPOBEHb OCBOCHHSI KOHKPETHOW IUCHUIUIMHBL ¥ (OPMHPOBAHUS
COOTBETCTBYIOIIUX PE3yJIbTaTOB OOYYCHHUS HANPSAMYIO CBSI3aH C TEM,
HACKOJBKO CTYOCHT OPHMEHTHPOBAaH HA IONyYCHHE Ha JIEKIHIX HOBBIX
3HAHUHU, TOMOJTHSIOUIUX YK€ UMEIOLIUECS 10 JaHHOM TUCIUTUINHE.

IToxaroroska x
MIPAKTUICCKOMY
(ceMuHApCKOMY)
3aHATHIO

CamocrositenpHasi  pabora  oOydaromuxcs IO  TOATOTOBKE K
MPaKTHYECKOMY 3aHATHUIO TIPEJIoiaraeT OCMBICICHUE LEU U 3a]a4d ero
MPOBEICHUS, OBJIAJICHNE HABBIKAMH AHAINTHYECKOW M HAydHO —
MCCJIEJ0BATEIbCKON JAESTEIBHOCTH.

CaMmocrosiTenbHas TOATOTOBKA K MPAKTHYECKOMY (CEeMHUHApCKOMY)
3aHATHUIO HAIpaBJieHa Ha:

- pa3BUTHE HaBBIKOB pabOTHI ¢ HAYYHOH W MHOM JTUTEPaTypOii;

- (¢opMupoBaHUE HABBIKOB (OPMYJIHPOBKH 3aJaydl / BBISIBICHUS
mpoOJIeMbl U YMEHUSI UX aHAIN3UPOBATh, BBIACIATH COCTaBHBIC YaCTH,
OTIPEIETIATh STAlbl PEHIeHHs 3a1a4u / mpoOIeMbl;

- IOWCK ¥ aHAJIN3 JAOTOJHUTEIBHOM HH(OPMALINH, TO3BOJIIOIIEH TTyOxKe
pa3oOparbCsi B OTHEIBHBIX BOMNpOCax TeMbl WM C(HOPMUPOBATH
LIEJIOCTHOE TIPEJICTABICHHE TI0 TTpobieme;

- BBIpaOOTKY yMeHHUsS (GOPMYJIMpOBaTh 3aJadyd IOUCKA HH(pOpMAIHH,
OTIPEETATh HEOOXOJMMbIE HCTOYHUKH HHPOPMAINH U X aKTYaJIbHOCTb,
CTPYKTYpPHUpOBaTh IOJydaeMylo HHGOpPMAIMIO, BBIAENAS Hauboiee
3HAYUMYIO 4acTh, OLICHUBATh MPAKTHYECKYIO 3HAUUMOCTh M O(OPMIISATH
pe3yNbTaThl OUCKA;

- (hopMHpOBaHNE W Pa3BUTHE HABBIKOB I'PAMOTHOTO H3JIOKCHUSI CBOMX
MBICJICH B YCTHOW ¥ TNHUCHhMCHHOW (opMe C HCIOJIb30BAHUEM
COBPEMEHHOH HAay4yHOH mNpo)ecCHOHATBHOW TEPMUHONOTHH, IS
MOJTOTOBKH COOCTBEHHOI'O BRICTYIUICHHUS 110 00CYKJaeMbIM BOIIPOCAM;

- (opMHpOBaHHE HaBBIKA apI'yMEHTHPOBAHHOTO BEICHHS JUCKYCCHH IO
o0cyxaaeMoi mpobieme.

PabGota Ha mpakTHYEeCKOM 3aHATHM HalpaBlIeHa B TOM YHCIIE Ha
M3MEHEHHE CTYJICHTOM caMoro cebsi. JlaHHbII pe3ysbTaT OueHb BaXKeH,
TIOCKOJIbKY OH oOecrieunBaeT (OPMUPOBAHHE IEJIOTO Psijia Pe3yIbTaToB
00y4eHus1, HanpuMep, CIOCOOHOCTD:

- OpraHH30BBIBaTh COOCTBEHHYIO JESTEILHOCTb, BBIOMPATh THIIOBBIC
METOAbI U CIIOCOOBI BBIIOJIHEHUS HpO(beCCI/IOHaJ'II)HI)IX 3aJa4, OLICHUBATh
uX 3QPEKTHBHOCTH U KA4ECTBO;

- CaMOCTOSITEIbHO ONpeNeNsATh 3a/aud  NpO(ecCHOHAIPHOTO |
JUYHOCTHOTO Ppa3BUTHS, 3aHUMAThCS CaMOO0Opa30BaHHEM, OCO3HAHHO
IUIAaHWPOBATH ITOBHIIICHNE KBATH(DHUKALINY;

- OCYIIECTBIJIATH MOHMCK U HCIIOIB30BaHHE MH(MOPMAIMH, HEOOXOAMMOM
it 93((GEKTUBHOIO  BBIIOJHEHHS  NMPO(QECcCCHOHANbHBIX  3ajad,

mpodeccnoHaTLHOTO M TMYHOCTHOTO PA3BUTHS U T.I1.

30-60
MHHYT

ITonroroBka k
KOJUIOKBUYMY

KomnokBuym mpenctaBisieT co60il KOUIEKTUBHOE OOCYXKIIEHHE pa3zieia
JUCLUUILIMHBL Ha OCHOBE CaMOCTOSITEIBHOTO HM3YYEHHs 3TOTO pasjena
cryneHTtamu. [10roToBKa K KOJJIOKBUYMY OCYIIECTBISIETCSI HA OCHOBE
HepeyHsi BOIIPOCOB, IIOATOTOBJICHHOTO IIPEIoJaBaTesieM, OTBETHl Ha
KOTOPbIC HeO6XOJlI/IMO TMOJIYYUTh IPU U3YYCHUU ONPCACTICHHOTO IEPCUHA
HayYHBIX MCTOYHUKOB. CTyJIEHTaM BO HEOOXOANMO O3HAKOMHTHCS CO
CHeHI/IaI[BHOI\/’I J'IHTCpaTypOI\/’I, BBIIIKCATh M3 HEC OTBETHI HA BOIIPOCHI,
KOTOpBIE OyayT 00CyXAaThcs Ha KOJUIOKBHYME, c(hOPMYIUPOBATH CBOE
MHEHHE 110 Ka)KIOMY U3 BOIIPOCOB.

30-60
MUHYT

IToaroToBka k
KOHTPOJIbHOU

CaMocTosTenbHas IOoJAroTOBKA K KOHTpOJIBHOﬁ pa60Te BKJIIOYAET B ceOs:

2 Jaca
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(IpoBepOYHOI) - HM3y4YeHHE KOHCIICKTOB JICKLHUH, PacKPHIBAIOIIMX MaTepual, 3HaHUE
pabote KOTOPOT'O IIPOBEPSIETCS] KOHTPOJILHOM paboToii;

- MOBTOPEHHE y4eOHOro MarepHalia, MOJyYeHHOI'O IPH HMOATOTOBKE K
CEeMUHAPCKHM, [TPAaKTHYECKUM 3aHSATHIM M BO BPEMsI UX MPOBEJCHUS;

- I3y4eHHUE JOTIOIHUTEIBHON JIUTEPATypHhl, B KOTOPOH KOHKPETH3HPYETCS
CoJIeprKaHue MPOBEPSIEMBIX 3HAHUH;

- HIOBTOpPEHUE / BOCCTaHOBJICHHE aIITOPUTMOB, paHee
MPOJIEMOHCTPUPOBAHHEIX  IIpErojaBaTeseM U ONpoOOBaHHBIX
CTYJCHTaMHU IIPH BBITOJHECHUH 33 1aHNI Ha IPAKTHYECKUX 3aHATHIX;

- COCTaBJICHHE B MBICIEHHOH (opMe OTBETOB Ha MOCTAaBJICHHBIE B
KOHTPOJIBHOI paboTe BOIIPOCHL

5. [Toaroroska x CamocrosiTesnibHas IOATOTOBKa K 3adyeTy JOJDKHA OCyHIecTBIsAThCs B | 3,5 —4 yaca
3a4eTy TEUYEHHE BCETO CEMECTpa, B TOM UHCIIE, B pPaMKaX IOJIrOTOBKH K
JICKIMOHHBIM W TPAaKTUYECKUM 3aHATHSM, a TaK)Ke MOJTOTOBKH K
KOJUIOKBUYMY M KOHTPOJIBHOH paboTe, €ClIM OHH IIPELyCMOTPCHBI
IpenojaaBaTeneM

IToaroroBka BKJIIOYAET B ceOs, B TOM UHCIIE, OYEPEIHYIO MPOPaOOTKY
BCEro JICKIMOHHOTO Marepuaja, MaTepualioB, IOJATOTOBICHHBIX K
MPaKTHIECKUM (CEMHHApCKMM) 3aHATHAM B TEUCHHE CEMecTpa W
MOJIYYSHHBIX BO BpeMsl NPAaKTUYECKHX 3aHATHH (B paMKax JOKJIaJOB
JIPYTHX CTYICHTOB, BO BpEMs «KPYIJIBIX CTOJIOB», JHUCKYCCHM,
0oOCYXJEeHUSI W OCMBICICHHs MaTepHuaja); COOTHECEHHE JIaHHOU
nH(pOopManuH ¢ BOIIPOCaMH K 3a4€Ty, B CIIy4ae HelocTaTka HH(OPMALIHH,
HIOMCKa OTBETOB B PEKOMEH/I0BaHHOH MperoaaBaresieM y4eOHoH, yueOHo-
METOINYECKON U UHOU JIUTEpaTypeE.

Pexomenayercs nenaTh KpaTkue 3anucu s GopMUpOBaHMs B CO3HAHUU
YETKOW JIOTMYECKOH CXeMbl OTBeTa Ha Bompoc. HakaHyHe 3auera

HeO6XO]II/IMO TIOBTOPUTH OTBETHI, HE UCIIOJIB3Y 3allUCH.

6. IToxroroBska k CamocTosiTenbHasi IOArOTOBKA K 9K3aMEHY CX0Ka C MOATOTOBKOM 16 — 24 gaca
9K3aMeHY K 3a4ery, HO O00beM y4eOHOro MaTepHaga, KOTOPbIH HE0O0XOAUMO
MOJITOTOBUTH K 9K3aMEHY (BOCCTAHOBUTH B IAMSTH, BHOBb OCMBICITUTD H
MOHATh), 3HAYUTEIHHO OoJbIne. BaxHO CHOPMHPOBATH IEIOCTHOE
MpeJCTaBICHAE O COACPKAaHHMH OTBeTa Ha KaXKIBIA BOIPOC, YUTO
MperoJiaracT 3HaHue Pa3HbIX HAYYHBIX MOJXO0JIOB K CYITHOCTH TOTO WIIH
WHOTO SBJICHUS, WM TIPOLIECCa, YMEHHE OIPENENATh U aHAU3UPOBAThH
(hakTopBl UX OMpeeNAIomue U T.11.

Jnst 3TOro pexoMeHjyercs NEpBOHAYAbLHO B TedyeHue | - 2 JHEeH,
momobpaTh M3 Pa3HBIX HCTOYHUKOB MaTephasl, HEOOXOJMMBIN IS
Pa3BEepHYTOr0 OTBETA Ha KAXKABII BOMPOC, U3JI0KHB €ro B BUJIE KPATKOTO
KOHCIIEKTa. 3aTeM MO NaMsITH BOCCTAHOBUTH COJIEpXKAHUE KaXKIOTo
OTBETAa.

@opMbI CaMOCTOATENIBHOW pabOThl O0YYaOUIMXCSA JJsl OBJIQJACHUS, 3aKpEIUICHUS U
cUcTeMaTH3alluy 3HaHUH U GOPMHUPOBAHUS YMEHHIA:

- pabota B OJEKTPOHHOM OMOIMOTEUHOH cHCTEeMe, COCTaBlIE€HHE KOHCIIEKTOB
NEPBOMCTOUYHUKOB U APYroi yueOHOW U HAy4HOMU JIUTEpaTyphl, paboTa ¢ KOHCIIEKTaMHU

- o0paboTka TekcTa (KOHCHEKTa, y4eOHWKa, NEpBOMCTOYHHUKA, JOMOJHUTEIHHON
JUTEPATypBl, Ay JUO U BUJEO3AIKCEN)
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- TIOBTOPHAs paboTa ¢ y4eOHBIM MaTEpHATIOM: COCTABJICHHUE IJIaHA, COCTABIICHUE TAOJINIL
JUIL CHCTEMAaTH3allii y4eOHOro marepuasa, OTBET Ha KOHTPOJBbHBIC BOIPOCHI, 3allOJIHEHHE
paboueii TeTpaay U T.II.

- aHaNUTU4ecKass 00paboTKa TekcTa (AaHHOTUPOBAHKE, PelieH3UpOBaHue, pedepupoBaHue,
KOHCIICKT-aHaJIU3 | JIp.),

- paboTa Cc TecTaMH U BOIIPOCAMH JJIsi CAMOTIPOBEPKH

- paboTa C HOpMaTHBHO — IIPABOBBIMU JIOKyMEHTAMHU

- HamMcaHue pedepara, ycce

- MOJITOTOBKA KYPCOBOW pabOTHI

- COCTaBJICHUE CIIOBAPSI 110 TUCIUILINHE

- pa3paboTKa MHIUBUAYAILHOTO WM TPYIIIOBOTO MPOEKTA

- BBITIOJIHEHHUE MTPAKTHYECKOTO 3a1aHus (Keiica)

- MOMCK MH(OPMAIIMH TI0 33]aHHBIM TIapaMeTpam

- MOATOTOBKA MYJIbTHMEIHMA COOOIICHHWH / JOKJIAJOB K BBICTYIUICHHIO Ha CEMHHApPE
(koH(pepeHIN ), MaTepUaIOB-TIPE3ECHTAIUN 1 T.I1.

- IOCTPOCHHE CBOIHOM (0000IIAOIIEH ) TAOIHITBI

- pelleHHe 3aj1a4y ¥ YIpaKHEHUH 110 00pasiry

- pellicHHE BapUaTHUBHBIX 33]1a4

- BBITMIOJTHEHUE PACUETHBIX U rpaduyeckux padoT

- peIlICHHE CUTYAIlMOHHBIX 33124

- MOJITOTOBKA K JICJIOBBIM / POJICBBIM HI'PaM

- TPOCKTHPOBAaHWE W  MOJICJIMPOBAHUE PA3JIUYHBIX BHUJOB M KOMIIOHCHTOB
npoeCCUOHATIBHOMN JIeITETLHOCTH

- T.1.

[lepeuenpr y4eOHO-METOAMUYECKOTO OOecTeueHus: sl CaMOCTOSITENBHONH  paboThI
00y4aromuXxcs: METOANYECKHUE yKa3aHUsl MO0 CaMOCTOSITENbHON padoTe CTYIEHTOB; ydeOHas U
MeTouYecKas JIuTeparypa B OubnuoTeke u 3neKTpoHHOI O6ubnmnorexe Kosiemka; oTBeeHHOE
JUTSI CaMOCTOSITEIbHON pabOThI BpeMs 3aHSITHI B KOMIBIOTEPHBIX Kiaccax Komemxka, BKiIrodas
paboTy €O CHEelUalM3UpPOBAaHHBIM MPOTPAMMHBIM oOecredeHreM, HH(POPMAIMOHHBIMU
CIIPaBOYHBIMU CHUCTEMAMM.
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3. VCJOBUS PEAJM3ALIMA YYEBHON JUCIHMUILTAHBI
(KYPCA)

3.1. TpeGoBaHus K MUHMMYMY MAaTEPUAJIbHO-TEXHUYECKOT0 00ecredeHus

Peanmuzarus yueOnoit mucuumumnsl (kypca) COO.01.04 MartemaTtuka TpeOyeT HaIU4Hs
CHEIHATBHBIX YYCOHBIX TOMEIICHUH I MPOBEACHUS BCEX BUIOB 3aHATUH, B T.4. YYCOHBIX
ayJIUTOPUN JJIsl TIPOBEACHUS TEOPETUYCCKUX 3aHATHH (JIEKIMH) W TPAKTHUYECKUX 3aHATHIM,
TPYINIIOBBIX M WHAWBUAYAIBHBIX KOHCYJIbTAIUH, MOMEIIECHUH U TMPOBEACHUS J1aOOPaTOPHBIX
paboT, TEKYIIero KOHTPOJISI W TIPOMEKYTOYHOH aTTECTAllud, COOTBETCTBYIOIIUM OO0pa3oMm
OCHAIIICHHBIC TIOMEIIEHUS ISl CAMOCTOSTEIILHOW PabOThI CTYICHTOB.

Y4eOHbIe TTOMEIICHUS JOJDKHBI OBITh OCHAIICHBI BCEM HEOOXOIUMBIM 000pYyIO0BaHUEM:
pabouue MecTa MperoiaBaTelis, 00yJYalomuXcs, TeXHHUECKUE U UHBIE CPEJICTBA O0yUCHUSI.

[TepevyeHr KaOMHETOB W/ TaOOPATOPUI M/WUIIM MAaCTEPCKUX W/WJIU MHBIX TOMEIIEHUH,
TpeOyIOMMXCs A1 OCBOCHUS AUCIUILIUHBI (Kypca):

Ne HanmeHoBaHue nmoMereHus

1. | KaObuner ™aremMaTuku, TPUKIATHOW MaTEMaTHKH, CTAaTUCTHUKH, WH(POPMATUKH U

MH(OPMaLMOHHBIX TEXHOJIOTHH B IPOPECCUOHAIBHON 1€ATEIbHOCTH

2. | JJaboparopusi WHGOPMATHKH, BBIYHCIUTEIBHONH TEXHUKH M TEXHHUYECKUX CPEJICTB
06y‘I€HI/I$I, I/IH(i)OpMaIII/IOHHI)IX N KOMMYHUKAIIXMOHHBIX TeXHOHOFHfI, JOKYMCHTAIIUOHHOT'O
obecrieyeHnss B TPO(PECCHOHANBHON JEATEIBHOCTH W KOMIBIOTEPHOH 00paboTKu
JOKYMEHTOB

3. | Merognueckuii KaOMHET

UuraneHblii 3a1 (KaOMHET AJI CaMOCTOSITENIbHOM paboThI)

5. | bubmmorexka

3.2. UndopmanuonHoe odecrneyenne 00yueHust
3.2.1. IlepeyeHb peKOMeH/yeMbIX Y4eOHbIX U31aHUH, 10NOJIHUTEJIbHOMI JIUTEepaTyphl,
uHpopmannoHHbix MHTEpHET-pecypcoB

OCHOBHBIE HCTOYHUKH

1. Kosnos B.B., Hukutun A.A., benmonocoB B.C., Mansiies A.A. np. Maremaruka:
aqreOpa W Hayaja MaTEMaTUYeCKOro aHaiu3a, TeoMeTpus: yueOHuk st 11 kmacca
o0uieo0pa3oBaTeabHbIX Opranu3annid. bazoBelil U yrnyOn€HHbI ypoBHHM / oA penakuueid B.B.
Koznosa, A.A. Hukutuna. — Mocksa: U3mparensctBo «lIpocBemenuey, 2020. — 376 ¢. — ISBN
978-5-533-01649-0. — Tekcr: AJIEKTPOHHBIMN. — URL: https://pycckoe-
cioBo.pd/listing/2019/16300/index.html

JlonoTHUTEeIbHbIE HCTOYHUKH

1. boromonos, H. B. Matemaruka. Yrioy6nennsiii ypoBeHs. 10 - 11 kiaccel: yaeOHUK
Iu1s cpeHero odrero oopasosanus / H. B. boromornos, I1. M. Camoiinenko. — 5-e u3j., mepepad.
u on. — Mocksa: M3natensctBo FOpaiit, 2022. — 399 c. — (Hapoanoe npocsemnienune). — [SBN
978-5-534-15610-2. — Texkcr: anexktponHbIi // O6pazoBaTenpHas maatdopma FOpait [caiT]. —
URL.: https://urait.ru/bcode/509196
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https://русское-слово.рф/listing/2019/16300/index.html
https://русское-слово.рф/listing/2019/16300/index.html
https://urait.ru/bcode/509196

2. boromonos, H. B. Maremaruka. Anrebpa u Hayana aHaiau3a. ba3oBbeiii ypoBeHb: 10 -

11 xmaccel: yuyeOHHMK myia cpeaHero obmiero odpasoBanust / H. B. boromonoB. — Mockaa:
NznarensctBo FOpaiit, 2022. — 241 ¢. — (OGmeoOpa3oBarenbHbIil 1uki1). — ISBN 978-5-534-
16084-0. — TekcT: anexrponHslid // OOpa3zoBarenbHas miatgopma Opaiit [caiit]. — URL:

https://urait.ru/bcode/530391
3. boromonoB, H. B. Maremaruka: y4eOHUK i CpeaHero mnpodecCHOHATBHOTO

obpazosanus / H. B. boromornos, I1. . Camoiinenko. — 5-e u31., nepepad. u gomn. — Mockaa:
NznarensctBo FOpaiit, 2022. — 401 ¢. — (Ilpodeccronansroe oopazosanue). — ISBN 978-5-
534-07878-7. — Texcr: anektponHbIi // O6pazoBarenbHas miardgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/511565

CnpaBoyHo-0ubanorpagpuyeckue, nepuoanvecKue H3AaAHUSA, B T.4. POCCHIICKHE

JKypPHAJIbI:

1. Kypnan «Martematuyeckas Teopusi Urp u ee mnpuioxkeHus» [caiir]. — URL:
https://elibrary.ru/title_about_new.asp?id=30671

2. Kypnan «lIpuxknagnas npuckperHas wmarematuka»  [caiit]. —  URL:
https://elibrary.ru/title_about_new.asp?id=28159

3. KypHan «9kOHOMHUYECKUH >KypHAJ BBICIIEH IIKOJIBI SKOHOMUKMW» [caiT]. — URL:

https://elibrary.ru/title_about_new.asp?id=9280

HNudopmannonnsie pecypenl ceru UnTepHer
1. https://ig.hse.ru/mathematics - HY BIIID Hayuno-o6pa3zoBaTenbhblii moptan [Q

3.2.2. IlepeyeHb CcOBpeMEeHHBIX 0a3 JaHHBIX, JHLIEH3MOHHOE NPOrPaMMHOE
o0ecnieyenue

Cospemennvie npogpeccuonanvhvie 0a3bl OAHHBIX U UHOOPMAYUOHHBIE CHPABOUHbBLE
cucmemvl  (UHPOPMAYUOHHBIE — MEXHONO2UU),  UCNONb3YeMOe  NpU  OCYUeCMmENeHUl
0bpazosamenbHO20 npoyecca no OUCYUNIUHE:

- HWudopmanmonnas copaBouHas cucrema u  06a3a  jgaHHbIX  «[TAPAHT»
http://www.garant.ru/ (1oCTyI MO HapoJto) (0Te4eCTBEHHOE POU3BOJICTBO)

- Crynendyeckuil  uMHpOpMallMOHHO-CIIpaBouHbI  moprtan  "['apanT-OGpa3zoBanue"
https://edu.garant.ru/ (mocTym cBOOOHBIN) (CBOOOIHO PaCIPOCTPAHIEMOE);

- Hayunas onextpoHHas  Oubmmoreka — ©6a3a  gmanHeix eLIBRARY.RU
https://elibrary.ru/defaultx.asp (moctym cBOOOIHBI);

- LentpanpHas 6a3a maHHBIX Poccrara - https://www.gks.ru/dbscripts/cbsd/ (moctym
CBOOOAHBIN) (CBOOOIHO pacpocTpaHsIeMoe);

- Scopus — enuHas 6a3a JaHHBIX PEIICH3UPYEMON HayUYHOU JINTepaTypbl. WWW.SCOpUS.com
(ocTyn cBOOOIHEIH);

ﬂuueH&’uOHHOQ u c600600HO pacnpocmpaniemoe npocpammHoe 06€Cl’l€'-t€Hu€, 6 m.y.
omevyecnmeerHHoco npouseodcmea, ucnojivzyemoe npu ocywecmeleruu 06pa30€am€ﬂb7—l020
npoyecca no ()MCL}MI’UZUH&'
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- Microsoft Windows (umieH3u0HHOE).

- OdwucHpii maker nporpamm MicrosoftOffice, Briroyaromuii TEKCTOBBIM pPeIaKTOP
MicrosoftWord, »snekrponnyro Tabmuiy MicrosoftExcel, mporpammy mjis TOATOTOBKH
npesentanuii MicrosoftPowerPoint, 6paysep InternetExplorer (uiieH3n0OHHOE).

- Ilporpammusnii mnpoaykr 1C: Ilpeanpustie (JIMIIEH3MOHHOE, OTEYECTBEHHOE
MIPOM3BOJICTBO)

- [Iporpammublie npoaykThl cemeiictBa Corel (JIMIIEH3UOHHOE).

OcobenHocmu  yueOHo-memoouueckoeo obecneyerus Ol AUy C OSPAHUYEHHBIMU
B03MOACHOCMAMU 300P08bS U UHBAIUOOS

CTyneHThl C OrpaHMYCHHBIMH BO3MOKHOCTSMH 3JI0POBbS, B OTJIHYHE OT OCTAJIbHBIX
CTYJICHTOB, HIMCIOT CBOM CHEIU(PUICCKUE OCOOCHHOCTH BOCIIPHATHS U IEPepadOTKH MaTepHaa.
[ToxGop u pa3paboTka y4eOHBIX MAaTEPHUATIOB JJIi TAKUX CTYJICHTOB MPOHM3BOIUTCS C y4ETOM
pa3InYHBIX POPM HPEAOCTABICHHS JaHHOTO MaTepUaa TaK, YTOObl HHBAJIHIBI C HAPYIICHUSIMU
cllyXxa TOoJy4dald WHQPOPMALUMIO BH3YaIbHO, C HAPYUNICHUSMH 3pPCHHS - ayJIUaJIbHO.
[IpenycMoTpeHo B ciiydae HEOOXOJUMOCTH CO3/IaHHE TEKCTOBOW BEPCHUU JIFOOOT0 HETEKCTOBOTO
KOHTEHTa Ui €ro BO3MOXKHOTO INPEoOpa3oBaHHs B aJIbTEPHATHBHBbIC (OPMBI, yI0OHBIC s
pa3IMYHBIX II0JIb30BATENCH, albTCPHATUBHYIO BEPCUI0 MEIMAa-KOHTCHTA, MPEIyCMOTPEHBI
BO3MOXXHOCTh MAacCIITAOMPOBAaHUS TEKCTa M M300pakeHUi 0e3 MoTepu KayecTBa M JOCTYITHOCTh
yIIpaBJICHUS] KOHTEHTOM C KJIaBHATYPBI.
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4. KOHTPOJIb M OIEHKA PE3YJbTATOB OCBOEHUS YYEBHOW
JTACIHATIIAHBI (KYPCA)
KOHTpOJ'II-: N OLCHKa pE3YyJIbTaTOB OCBOCHMH:A y‘IC6HOI>i JUCHUIINIMHBI OCYIICCTBIIACTCA

ImpenoaaBaTcJIEM B IMIPOLECCE ITPOBEACHUA 3aH5ITI/II71, BBITTOJTHECHU A O6yLIaIOH_[I/IMI/IC${ KOHTPOJIbHBIX

n CaMOCTOATCIIbHBIX pa60T, HMHAWNBUAYAJIIbHBIX BaﬂaHHﬁ, IMPOXOXKACHUA TECTUPOBaHUA, CAAYN

J9K3aMCHa.

4.1. Pe3yabTarhbl, KpUTEPUHU U OLEHOYHbIE CPEACTBA Uil NMPOBEJeHUs TEKYILIero u

NMPOMEKYTOYHOIO KOHTPOJISI OCBOEHHMSI JAMCUMILUIMHBI M (OPMHPOBAHHMS pe3yJIbTATOB

o0y4eHust
4.1.1.

Kpurepun

OILICHUBAHUA

pe3yJbTaToB

OCBOCHUA

JIUCUUILIMHBI M

(hopMupoBaHusi pe3yJibTATOB O0y4YeHHs] NPH MPOBeIeHUH TeKYLIero M NMpPOMe:KYyTOYHOI0

KOHTPOJISt

1. ba3oBblIil 3HAHUEBBIN YPOBEHb OCBOEHUS y4eOHOTrO MaTepuaa - HOPOTrOBBIN

2. YMeHHE WCIIOJIb30BaTh TCOPCTUUCCKUEC 3HAHUA U YMCHUSA IIPpU BbIIIOJIHCHUHN

HpO(l)eCCI/IOHaJ'IbeIX 3agay4 - MMOBBIIIEHHBIN

3. YpoBeHb riy0oKoit chopMUPOBAHHOCTH PE3YABTATOB O0YUECHHS — IPOABUHYTHIH

KommoneHnts! HpI/ISHaKI/I YPOBHS OCBOCHUA PE3YJIbTATOB 06y‘IeHI/I${
pe3yJIbTaToB IMOPOTOBBII MOBBIIECHHBIN MIPOJABUHYTHIN
oOyueHus 1o
MYCLIAIIIINHE
SHaHusa CryneHt feMoHCTpHupyeT 3HaHue- | CTyIOeHT IeMOHCTPUPYET CryneHT MoXeT
3HaKOMCTBO, 3HAHHUE-KOIIHIO: aHAJIUTHYECKHUE 3HAHUS: CaMOCTOSATENIBHO
y3HaeT 00BEKTEHI, IBJICHUS U YBEpEHHO BOCIIPOHM3BOIUT U W3BIICKATh HOBBIE
MOHSTHS, HAXOIUT B HUX MOHUMAET TIOTy4YCHHbBIE 3HAHUS U3
pa3u4us, IpOosIBISICT 3HAHUE 3HAHUS, OTHOCHT MX K TOHM WM | OKPYXKAFOIIET0 MUPA,
MCTOYHHKOB IOJTYy4EHHs UHOM Ki1accu(UKAIMOHHON TBOPYECKH UX
HHPOPMALINH, MOKET TPYIIIE, CAMOCTOSITEEHO HCTIOJIB30BAaTh JIJIs
OCYILECTBIIATH CAMOCTOSITEIIEHO CHCTEeMaTH3UPYET HX, TPUHATHS PELIICHUN B
PEPOYKTUBHBIC IEHCTBHSI HAJT YCTaHABJINBACT B3aHMMOCBSI3H HOBBIX U
3HAaHUSMH ITyTEM MEXITy HUMH, TIPOTYKTHBHO HECTaHIAPTHBIX
CaMOCTOSTENIEHOTO NPUMEHSIET B 3HAKOMBIX CUTYyAIIHsX.
BOCTIPOW3BEJICHUS U IPIMEHEHHS | CHUTYallHsX.
HHQOPMALUH.
VMeHus CryneHT yMmeeT KOppEeKTHO CryneHrt ymeet CryneHTt ymeet
BBITIOJTHATH MPEITICaHHBIC CaMOCTOSITEIIFHO BBITTOHSATH CaMOCTOSITEITFHO
JICHCTBUS 110 MHCTPYKIIHH, JeHCTBUS (IPUEMBI, BBIMOJTHSATH JCHCTBUS,
AITOPUTMY B H3BECTHOM OIepaIuru) MO PEIICHUIO CBsI3aHHBIC C
CUTYyaIll{, CAMOCTOSITEIHHO HECTaHIAPTHBIX 3a/1a4, pemeHneM
BBIMOJTHSCT JEHCTBUS 110 TpeOyIomMX BEIOOpa Ha HCCIICIOBATEIBCKUX
PEIIEeHNIO TUIIOBBIX 3a/1a4, OCHOBE KOMOWHAIMN 3a/1a4, IEMOHCTPUPYET
TpeOYIOMIIX BBIOOPA U3 YHCIIA N3BECTHBIX METOJIOB, B TBOpPYECKOE
M3BECTHBIX METO/IOB, B HeTpeacKa3yeMo HCTIOJIE30BaHHE
MpesIcKa3yeMo U3MeHsoLecs HU3MEHSIIOIEHCS CUTyaluu YMEHUH (TEeXHOJIOTHIA)
CUTyaIuu
NmeTs CTyneHT JeMOHCTPHUPYET CTyneHT JeMOHCTPUPYET CTyIeHT ToToB
IIPaKTHYECKHIA TOTOBHOCTB K PELICHHIO TOTOBHOCTH K peniaTh NpakTHYeCKHue
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OIIBIT

y4eOHBIX,
yueOHo-
MPOCKTHBIX
COLIMAIIBHO-
MPOCKTHBIX

CUTyaluiIXx

INPpUMCHCHUSA B

OTPaHUIEHHOTO KOJIMYECTBA
HETUIIUYHBIX 3a/1a4 IPU yCIOBUU
OKa3aHUsl EMy METOINYECKOU
MOMOIIY (HampuMep, TOCTaHOBKA
YTOUYHSFOILIUX BOIIPOCOB), @ TAKXKE
M | He roToB pelaTh NpakTH4ecKHue 3a]1a4 NOBBIIICHHOM
3aJa4y NOBBIIICHHOH CIOKHOCTH
U TpUHAMATH MIPUHUMATh
npodeccrnoHaNbHBIEe U
yIpaBIeHYECKUE PEIICHUS B
YCIJIOBUSIX HETIOIHOM YCIIOBUSIX HETIOJIHOM
OIpeNIeNeHHOCTH, IpU
HEJJOCTATOTHOM HEIOCTaTOYHOM
JIOKYMEHTaJIbHOM, HOPMATUBHOM | JOKYMEHTAJIBHOM,

U MCTOANUYCCKOM 00eCTICUCHHH. HOpPMaTUBHOM U

CaMOCTOSTETEHOMY PEIICHHUIO
OTPaHUYEHHOT0 KOJUYECTBA
HETHUIWYHBIX 33734, HO
HCIBITBIBACT TPYAHOCTHU IIPU
peIIeHUH TPaKTHIECKUX

CJIOKHOCTH, ITO3BOJIAIOIINUX

npo¢eCCHOHATIbHEIE U
yIpaBJIEHYECKUE PEIICHHS B

OIPCACIICHHOCTHU, IMPpU

METOIMYECKOM O0ECIIEYEHUH.

CJIO’)KHOCTH,

MpUHUMAaTh

HEIOJTHOM

METOIMYECKOM
o0ecIieueHuu.

yIpaBJIeHYECKUe

HEAOCTATOYHOM

HOpPMAaTUBHOM U

3aJ1a9M TTOBBIIIICHHON

HCTHUIIOBBIC 3a1a4H,

mpo¢eCCHOHATBHEIE U

PELICHUS B YCIOBHAX

OTIPEIEICHHOCTH, IIPU

JAOKYMEHTAJIbHOM,

4.1.2. ®opMbI KOHTPOJISI Pe3yJbTATOB OCBOEHHSI IMCUHMILIUHBI U (opMHUpoOBaHMS

JIMIHOCTHBIX, METANIPEAMETHBIX U MPEAMETHBIX PE3YJAbTATOB IIPU MPOBCACHUUN TEKYLICI0 U

MPOMEKYTOYHOT'0 KOHTPOJIsA

cBOOOJTHO OMNEpHPOBAaTh IMOHATHEM: CTEHEHb C IENbIM IOKa3aTeseM,
WCHOJIBb30BaTh TOAXOMAILYI0 (OPMY 3alUCH AEHCTBUTENBHBIX YHCEN UL
pelIeHns NPAaKTHYECKHX 3a/]a4 ¥ IIPE/ICTaBIIEH s JaHHbIX;

cBOOOJTHO ONEPHPOBAaTh MOHATHEM: apU(pMETHUECKHII KOPEHb HATYpaIbHOM
CTENEHN;

CBOOOJTHO OIIEPHPOBATh TTOHATUEM: CTENCHb C PAIlOHAIBHBIM MOKa3aTeNeM;
CcBOOOJTHO ONEpPUPOBATH TOHATUAMHK: JIOTapu(pM dYHCIA, JACCATHYHBIE WU
HaTypaJbHbIE JIOTapH MBI,
CBOOOJTHO OTIEPHUPOBATH MNOHATHAMHU: CHHYC, KOCHHYC, TaHI€HC,
KOTaHI'€HC YHCIJIOBOTO apryMeHTa;

ONEpHpPOBATh MOHATHAMH: aPKCHHYC, apDKKOCHHYC M apKTaHI'€HC YHCJIOBOTO
apryMeHTa.

VYpaBHeHMs U HEPABEHCTBA:

cBOOOJTHO ONEPHPOBATH TOHATHUSMH: TOXKIECTBO, ypaBHEHHE, HEPABEHCTBO,
PaBHOCHIIbHBIE ~ yPaBHEHUS M

YpaBHCHUA-CICACTBUS, PaBHOCHJIbHBIC

HaunmenoBanue JlecKpHIITOPBI pe3yJbTaTa 00y4eHHUs DopMBbI KOHTPOJIS
pe3yJbTaTa Texymero -
o0y4enust g
= 3
g 7
=
IIpenmerHbie B pesynbrare ocBoeHHs yueOHOM IUCHMIUIMHBI (Kypca) oOydaromimecs | - BBIIOJHEHHE MPAKTHYECKUX
Ppe3yIbTaThl JIOJDKHBI OBJIAf€Th CIEAYIOIIMMH HpPEIMETHBIMH DPe3ylbTaTaMU OCBOEHHS | paboT;
H3y4eHUsI OCHOBHOH 00pa30BaTeNbHON IPOrPAMMBI: - IpOBepKa pabounx
IIpenmerHble pe3ynbTaThl OCBOEHHUs (enepalbHON pabouei mporpaMMbl MO | TeTpaaei
MaTeMaTHKe IPEACTaBICHBI IO roJaM OOy4eHHs B pPaMKaX OTJEIbHBIX | - TeMaTHYECKHE JUCKYCCHU
y4eOHBIX KypCOB B COOTBETCTBYIOIIHX Pa3fiellax HACTOAIIEH IPOrPaMMBL. - peleHne 3a1a4d 1
K xonmy oOyuenust B 1 moiayroamu OOyYalOIIMICS MOJYYHUT CIEAYIOLUIME | YNPaKHEHUH 1o oOpasily
IpeIMETHbIE PEe3yIbTaThl 10 OTACABHBIM TeMaM (eaepaabHONH paboueil | - YCTHBIH OMPOC HA JTEKIHsX /
mporpaMMbl  y4eOHOTO Kypca «Anrebpa M Hadana MaTeMaTHYECKOro | MPaKTUYECKHUX 3aHATHAX
aHaIU3a»: - TeMaTHYECKHE IUCKYCCHU
Yucna ¥ BRIYUCICHUS: - pabota ¢ TecTaMu U
CBOOOJHO OINEPUPOBATh MOHATUSAMH: DPAlMOHANBHOE 4YUCIO, OECKOHEUHas | BOIPOCAMH AT
nepuoandeckast IpoOb, MPOLEHTHI, UPPALHOHAIBHOE YHCIO, MHOXKECTBA | CaMOIPOBEPKH
PaLHOHAIBHBIX U JeHCTBUTENBHBIX YUCEIl, MOLYNIb JeHICTBUTENBHOTO YHUCIA; | - IPOBEPKA KOHCIIEKTOB
NPUMEHATh JPOOH M TPOLEHTHl JMUIS pelleHHs HPUKIAIHBIX 3aJad M3 | - TePMUHOJIOTMYECKUIl
Pa3IMUHBIX OTpaciel 3HaHUH U peabHOM KU3HHU; JIUKTaHT &
MIPUMEHSTH IPUONTVDKEHHbIE BEIYHUCIICHHS, IPaBIJIa OKPYTJICHHS, IPUKHUAKY U §
OLICHKY pe3yJIbTaTa BBIYUCIICHUI; &
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HEPaBEHCTBA;
NPUMEHATh Ppa3IWYHbIe METOAbI PEIICHUS pPalUOHAIBHBIX H ApOOHO-
PaLMOHANIBHBIX YPAaBHEHMIl, NMPUMEHSATH METOA HHTEPBATOB JUIS PEIICHHS
HEPaBEeHCTB;

CBOOOJIHO ONEPHUPOBATH IOHATHSAMH: MHOTOWIEH OT OJHOH IepEeMEHHOM,
MHOTOWICH C LEIbIMH KOd({QUIueHTaMu, KOPHH MHOTOWICHA, NPHMEHSITh
JleTIeHHe MHOTOWICHa Ha MHOTOWICH C OCTaTKOM, TeopeMy besy u teopemy
Buera mns perenus 3agad;

CBOOOJIHO ONEpPHPOBaTh MOHATHAMHU: CHCTE€Ma JIMHEHHBIX YyPaBHEHUIA,
MaTpHUIa, ONpPEeIeIUTeNhb MATPHIB 2 X 2 U €ro IeOMeTPUYECKUH CMEICI,
HCTIONB30BaTh CBOMCTBA ONMpEefenuTeNs 2 X 2 IS BBIYHCIICHUS €T0 3HAUCHHS,
MPUMEHATh ONPEIENUTeNH IS PEIICHUsS CHCTEMBI JTHHEIHBIX ypaBHEHUIA,
MOZIENIMPOBATh PEANbHBIC CUTYyallUH C MOMOIIBIO CHCTEMBI JIMHEHHBIX
YPpaBHEHHH, HCCIEAOBAaTh MOCTPOSHHBIE MOJENH C IOMONIBI0 MATpUIl U
oIpeieIuTeNeH, HHTePIPETHPOBATH IIOTyUESHHBIH Pe3ylIbTaT;

HCTIONB30BaTh CBOWCTBA JEUCTBHMH C KOPHSAMH Ui IpeoOpa3oBaHUS
BBIPAYKECHUIA;

BBITIOJIHATE IPe0Opa30BaHMs YHCIIOBBIX BEIPAKCHHUH, COIEPIKAIIUX CTEIICHH C
PAaIMOHATIBHBIM IT0KA3aTelIeM;

HCII0JIb30BaTh CBOICTBa norapu¢pmMoB Ui npeobpa3oBaHus
JI0Tapr()MHIECKUX BBIPAKCHUH;

CBOOOJHO OIEpPHPOBaTh IOHATHSIMHU: HPPALMOHAIEHEIE, T0Ka3aTeIbHbIE U
norapuMUUECKUe YpaBHEHHUs, HAXOAUTh HX peUIeHHs C I[IOMOLIBIO
PABHOCHIILHBIX IIEPEXOJI0B UIIH OCYIIECTBIISAS IPOBEPKY KOPHEI;

HPHMEHATh OCHOBHbIC TPUTOHOMETPHYECKUE (hOPMYJIBI [JIs IIPe0dpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKSHHI;

CBOOOJHO ONEPHPOBATh IOHATHEM: TPUTOHOMETPUUECKOE ypaBHEHHE,
HPUMEHATh HeoOXoaumbie (OPMyNbl JUIS PEIICHHS OCHOBHBIX THIIOB
TPUTOHOMETPUUECKUX YPaBHEHHUI;

MOZIEIHPOBATh pealbHble CHUTyallMUd Ha s3bIKE aiureOpbl, COCTaBILATh
BBIPA)KEHUS,

ypaBHEHHMs, HEPABEHCTBA 110 YCJIOBHIO 3alauH, HCCIENOBATH IOCTPOCHHBIE
MOJIEJIH C HCIOJIb30BaHHUEM allllaparta aareOphl.

DyHKUMY U rpaduKu:

CBOOOIHO ONEPUPOBATH MOHATUSAMHU: (QYHKIMS, CIOCOOBI 3a1aHusl (PYHKLIUH,
B3aUMHO OOpaTHbIe (YHKLUUH, KOMHO3ULUS (QYHKUUH, rpaduk (GyHKLIUH,
BBINOJIHATH AJIEMEHTapHbIe NPeoOpa3oBaHus rpaduKoB GyHKUMI;

CBOOOJHO ONEpPHPOBATh MOHATHUSMHU: OONACTb ONpEAEeTCHHS U MHOXKECTBO
3Ha4YCHUN (DYHKUUH, Hy/TH (YHKIHH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA;
CBOOOJHO ONEPUPOBATH MOHSTHAMH: 4YETHbIC W HEYETHBIC (YHKIHUH,
nepuoAnveckue  (YHKIMH, TPOMEXYTKH MOHOTOHHOCTH  (DyHKuuH,
MaKCHMYMbI ¥ MHHHMYMBI (YHKIUH, HaHOOIIbIIIee 1 HAUMEHbIIIee 3HAUCHUE
(yHKIIMM HAa TPOMEXKYTKE;

CBOOOJIHO OTIEPHPOBATH MOHATHSAMU: CTETICHHAs GbyHKIHUA C
HATypalbHBIM M LENbIM IOKa3aTeneM, IrpadHK CTeNeHHOH (QYHKIHU C
HATypaJlbHBIM U LEIbIM IIOKa3aTenaeM, IpaduK KOpHA N-OH CTENeHH Kak
(yHKIMM 00paTHOI CTENEHH ¢ HATYpaJIbHBIM I10Ka3aTeNeM;

onepupoBaTh MOHATHSAMH: JMHEHHAs, KBaJpaTH4YHAas M APOOHO-NHHEHHas
(yHKIUM, BBINONHATH 3JIE€MEHTAPHOE HCCIEHOBAHHE U IOCTPOCHHE HX
rpaduKoB;

CBOOOJHO ONEPUPOBATH MOHATHSAMH: IOKa3aTelbHas M Jorapudmmuueckas
(yHKIMH, MX CBOWCTBA U TPadHKH, UCIOIB30BATh UX IPAQUKH LIS PEIICHUS
YpaBHEHHUII;

CBOOOZHO OIEPHPOBATh MOHATHAMU: TPHTOHOMETPHUECKAs OKPYKHOCTb,
ompeieIeHAe TPHTOHOMETPHYECKHX (DYHKITHI YHCIOBOTO apIyMEHTa;
HCTIONB30BaTh TIpadukd GYHKIOMI I HCCIENOBAHHS IIPOLECCOB U
3aBHCHMOCTEH IIpU DEIICHHM 3afad M3 JAPYruX Y4eOHBIX INPeIMETOB U
peaNbHON KU3HH, BBIPAXKaTh (POPMyTaMU 3aBHCHMOCTH MEXIY BEIHNINHAMU;
Havana MaTeMaTH4YeCKOTo aHAIH3a:

CBOOOJHO OIEPUPOBATH MOHATUSAMH: apH(pMeTHUecKas M TeoMeTpHYecKast
mporpeccusi, OECKOHEYHO YyObIBarolas TIeOMETpUYecKas MpOrpeccHs,
JIMHEHHBI M 3KCHOHEHIHMANBHBIA POCT, (OpMyNa CIOKHBIX IPOIEHTOB,
HMeTb NIPeCcTaBIeHHE O KOHCTAHTE;

HCTIONB30BaTh IPOTPECCHU JUIS DEIIeHHs pPealbHBIX 3a]ad IPUKIAJHOTO
XapaxTepa;
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CBOOOIHO OIIEPHPOBATH MOHATUIMH: IIOCIEOBATEIFHOCTD, CIIOCOOBI 3aJaHHs
MIOCIIEI0BATEILHOCTEH, MOHOTOHHBIE H OrpaHUYCHHEIE TTOCIIC0BATENFHOCTH,
MIOHMMATh OCHOBBI 3apOXKJICHHS MAaTeMAaTHYeCKOTO aHalli3a Kak aHalu3a
OECKOHEYHO MAJIBbIX;

CBOOOJIHO OTIEPHPOBATH ITOHATUSIMH: HETIPepHIBHBIC GbyHKIHH,
TOYKHM pa3pbiBa rpaduka QyHKINK, aCHMITOTH rpaduka QyHKIum;
CBOOOJHO OIEpHUPOBATh IOHATHEM: (DYHKIHUS, HEHpephIBHAas Ha OTpeE3Ke,
IIPUMEHSATH CBOICTBA HENIPEPHIBHBIX (PyHKINMIT s pelIeHus 3a1ad;
CBOOOJHO OIEpUpPOBATh MOHATHSAMHU: MepBas U BTOpas HPOU3BOJHBIC
¢yHKIMH, KacaTenbHas K rpaduKy QyHKIHHN;

BBIYUCIIATH NIPOU3BOIHEIE CYMMBI, IIPOU3BECHHS, YACTHOTO ¥ KOMIIO3HUIHU
IBYX (QyHKIUH, 3HATH IPOU3BOJHBIC HIIEMEHTAPHBIX (DYHKIHH;

HCTIONB30BaTh T'€OMETPHYECKHI M (U3MYECKHI CMBICI MPOU3BOTHOM JUISL
penreHus 3ajfad.

MHOXecTBa U JIOTHUKA:

CBOOOJHO  ONEpPHPOBaTh  IMOHATHAMH: MHOXECTBO, OIEpallud  HaJ
MHOXECTBaMH;

HCTIONB30BaTh TEOPETUKO-MHOXKECTBCHHBIN alIapaT JUlsl OIHCAHHs PealbHBIX
MIPOLIECCOB ¥ SABJICHHI, IIPH PEIICHUH 3a1a4 U3 APYruX y4eOHBIX IPEAMETOB;
CBOOOJIHO OIEPHUPOBATH INOHATHSAMHM: OIPEAeNICHHE, TeopeMa, ypaBHEHHe-
CIICICTBHE, CBOWCTBO  MAaTeMaTHYeCKOro OOBEKTa, JOKa3aTelbCTBO,
PaBHOCWIIbHBIE YPaBHEHUS I HEPaBEHCTBA.

K xoHIly 00y4eHus: BO 2-M HOJIYyroAnu 0Oy4arOIIUICS MOTYyYHUT CIEAYIOLIHE
MpeIMEeTHbIC pPe3yJbTaThl 10 OTACIbHBIM TeMaM (eaepanbHOll paboueit
nmporpamMMmbl  yueOHOro Kypca «Auredpa M Hadana MaTeMaTHYECKOro
aHaIu3a»:

Yucrna ¥ BBIYUCIICHUS:

CBOOOJIHO OIIEPUPOBATH MOHATHAMH: HATypaIbHOE U LI€JI0€ YHCII0, MHOXKECTBA
HATYpaJIbHBIX U LENBIX YHCEJ, UCIOJIB30BATh NPU3HAKH IEIMMOCTH LEbIX
yucen, HOJl u HOK HatypanbHbIX 4Mcen I pelieHus 3a1ad, NPUMEHSATh
anroput™ EBkimpa;

CBOOOJHO OIEPUPOBATh MOHATHEM OCTaTKa IO MOJAYNIO, 3alUCHIBATh
HATypaJlbHblE YUCTIA B PA3IMYHBIX TO3ULUOHHBIX CHCTEMAX CUUCICHHUS;
CBOOOJHO ONEPHPOBATH MOHATHAMM: KOMIIIEKCHOE YHCIO U MHOXKECTBO
KOMIIIEKCHBIX YHCEl, IPEACTABILITH KOMILUIEKCHBIE YHCTIa B alredpandeckoit
U TPUTOHOMETPUUECKOH (opMe, BHIMOIHATH apU(METHUECKUE ONMEepanun ¢
HHMH U U300pa’kaTh Ha KOOPAUHATHOH IJIOCKOCTH.

VYpaBHEHHs U HEpaBEHCTBA!

CBOOOJHO ONEPHPOBATh IMOHATUSMH: HPpalMOHATbHbIE, MOKa3aTelbHbIE U
norapuMHUYECKUEe HEPABEHCTBA, HAXOAUTh UX pEIICHHS C I[OMOLIBIO
PaBHOCHIIBHBIX TI€PEXO0/I0B;

OCYIIECTBIATh OTOOpP KOpHEH TIpU pPEIIeHHH TPUTOHOMETPUUECKOro
ypaBHEHMSI; CBOOOJHO ONEPUPOBATh IOHSATHEM TPUTOHOMETPUUECKOE
HEepaBeHCTBO, IPHMEHSTh

HEoOXOAUMBIE (hopMyb UL peleHust OCHOBHBIX TUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJHO ONEPHPOBATH MOHATUSAMH: CUCTEMA M COBOKYIHOCTh ypaBHEHUH U
HEePaBeHCTB, PABHOCHJIbHBIE CHCTEMBl M CHCTEMBI-CICACTBUS, HAXOAUTH
pelIeHus] CUCTEeMBI U COBOKYIHOCTEH paIlMOHANIbHBIX, HPPAIMOHANbHBIX,
OKa3aTeIbHBIX U JOrapH()MUIECKUX YPaBHEHUH U HEPABEHCTB,

pemiaTsb palMoHasbHbIe, UppalUoHANIbHBIE, HOKa3aTeNbHbIe,
norapuMHUUECKUe U TPUTOHOMETPHUUYECKHE YPABHEHHS U HEPAaBEHCTBA,
cozeprKalye MOIYIIH U TapaMeTphl;

MIPUMEHATH TpadudecKue METOAB! AT PEIICHNs ypaBHEHUIl 1 HEPaBEHCTB, a
TaKOKe 337124 ¢ IapaMeTPaMu;

MOZEIHPOBATh pealbHble CHTYyallHd Ha s3bIKE anreOpbl, COCTABITH
BBIPA)KCHUS, YPAaBHEHHUs], HEPABEHCTBA U HX CHCTEMBI IO YCIOBHIO 3aJauH,
HCCIIeI0BAaTh IIOCTPOCHHBIC MOJENH C HCIIONB30BAHHEM allapaTra anredpsl,
HHTEPIIPETUPOBATH IOIYYCHHBIH pe3ybTar.

DyHKIMY U rpaduKu:

CTPOHTH TIpaUKH KOMIO3UIUHM (YHKIUH C IOMOIIBIO 3IEMEHTapHOTO
HCCIICJOBAaHHUS U CBOMCTB KOMIO3HUIIMH JBYX (DYHKLIHIA;

CTPOHTh TeOMEeTpUUecKHe o00pa3bl ypaBHEHMH M  HEPaBeHCTB Ha
KOOpAMHATHOI MIIOCKOCTH;

CBOOOJHO ONEPHPOBATh IOHATHAMH: TpadUKH TPUTOHOMETPUUECKUX
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¢$yHKUMA; TpUMEHATh (QYHKOUHM JUIL MOJCIMPOBAHMS U HCCICIOBAHUS
peabHBIX IPOIIECCOB.

Havana MaTeMaTHYeCKOTO aHaIH3a:

HCTIONB30BaTh IPOU3BOAHYIO A MCCIEA0BAaHUS (PyHKIINH HA MOHOTOHHOCTh
1 OKCTPEMYMEI;

HaXOJUTh HaHOOJbIIee U HANMEHbIIee 3HAaUCHNs (DYHKIIHU HETIPEPHIBHON Ha
OTpE3KE;

HCTIONB30BaTh MPOM3BOJHYIO Ui HAXOXKAEHUS HAWIYdIIeTrO PEIICHUS B
NPUKIAJHBIX, B TOM 4YHCIE COIMAIbHO-D)KOHOMHYECKHX, 3aJadax, ULt
OIIpe/IeTIeHNs] CKOPOCTH U YCKOPEHHMsI IIpolecca, 3aJaHHOro (GopMyoil uimm
rpauKoM;

CBOOOJHO OIEpPHUPOBATh IOHATHAMH: II€PBOOOpa3Hasl, OIpPEeNeIEHHBII
HHTErpaj, HaXOJUTh IePBOOOPA3HEIE dIEMEHTAPHBIX (QYHKIUH U BHIUHCIATH
uHTerpan no ¢popmyine Herorona-Jleiibnnma;

HaXOJUTh IO ! INIOCKUX GUTYp U 0OBEMBI TEN C MOMOIIBIO HHTErpaa;
HMeTh IPEJCTaBIeHHe O MATeMAaTHYeCKOM MOJEIMPOBAHUH Ha IIpHUMepe
cocTtaBieHus Ju(pGepeHIHaIbHBIX YPaBHEHHIA,

peniaTh NpUKIaJHBIC 33/ladd, B TOM YHCIIE COIMAIbHO-)KOHOMHYECKOTO H
(u3IYecKoro XapakTepa, CpeICTBaMH MaTeMAaTHIECKOTO aHAJIN3a.
pEAMETHBIE pe3y IbTaThI 110 OTASIBHBIM TeMaM yaeOHOro Kypca «I'eoMeTpus».
K xoHIy 1 momyroaust o6ydaromuiicst HayInuTCs:

CBOOOIHO OIIEPHPOBATH OCHOBHBIMH ITOHATHSMH CTEPEOMETPUH IIPH PEIICHUN
3a71a4 U NIPOBEICHHN MAaTEMaTHYECKHX PACCYKICHUIA;

MPUMEHATh AKCHOMBI CTEPEOMETPUH U CIICACTBUS M3 HHUX IPH DPEIICHUU
reOMETPHYECKHX 3a/1ad;

KJIacCU(UIUPOBATh B3aUMHOE DPACIONOXKEHHE IPAMBIX B IIPOCTPAHCTBE,
IUIOCKOCTEH B IIPOCTPAHCTBE, MPSIMBIX H IJIOCKOCTEH B IPOCTPaHCTBE;
CBOOOJIHO OIEPUPOBATH MOHATHAMH, CBSI3aHHBIMU C YIJIaMU B IIPOCTPAHCTBE:
MEX[Iy OPSMBIMH B IPOCTPAHCTBE, MEXKLY IIPAMOM H IIIOCKOCTBIO;

CBOOOJIHO ONEPUPOBATH OHATUSIMHY, CBSI3aHHBIMH C MHOTOIDAaHHUKAMH;
CBOOOJHO pACIO3HABAaTh OCHOBHbIE BHIBI MHOIOTPAaHHHMKOB (IIpHU3Ma,
MUpaMua, MPSIMOYTOJIbHbIN Napaenenumen, Kyo0);

KJIacCU(pUUUPOBATh ~ MHOTOTPAaHHMKH,  BBIOMpas  OCHOBaHHMSA UL
KIaccu(uKanuy; CBOOOAHO ONEPUPOBATh IIOHATUSMH, CBSI3aHHBIMU C
ceyeHHeM MHOTOTPaHHUKOB IIIOCKOCTHIO;

BBIMOJIHATD MApajIelbHOe, LEHTPATbHOEe U OPTOrOHANIbHOE MPOSKTHPOBAHHE
¢uryp Ha MIOCKOCTb, BHIIOIHATH N300paxkeHHs QUTyp Ha IIIOCKOCTH;
CTPOHTH CEUYEHHS] MHOTOTPAHHHMKOB PA3IMYHBIMH METOJAMH, BBINOIHSITH
(BBIHOCHBIE) TUIOCKUE YEPTEKH U3 PUCYHKOB IMPOCTHIX 00BEMHBIX (DUTYp: BUI
CBepXy, COOKY, CHU3Y;

BBIYUCIIATH IIOLMIAAU HOBEPXHOCTEH MHOTOTPaHHHKOB (IIPH3Ma, MHPAMUAA),
TEOMETPHYECKHUX TeJl C IPUMEHEHHEM (HopMyIT;

CBOOOJIHO OTEPHPOBATH MOHATUSIMHI: CHMMETPHSI B IPOCTPAHCTBE, LIEHTP, OCh
U IJIOCKOCTh CHMMETPUH, LIEHTP, OCh U IIOCKOCTh CHMMETPUH (UTYPEI;
CBOOOJHO  ONEPUPOBATH HOHATHUSIMH, COOTBETCTBYIOIIMMH  BEKTOpPaM U
KOOpAHHATaM B IPOCTPAHCTBE;

BBIMOJIHATD AEHCTBHA HaJl BEKTOPAMH;

pemiaTh 3aaud  Ha JOKAa3aTeNbCTBO MAaTEMAaTHYECKHX OTHOIICHUH U
HaXOXKIEHHE TeOMETPUUECKUX BEJIHMYMH, IPUMEHSS U3BECTHBIC METOIBI IIPU
pelIeHnH MaTeMaTHYeCKHX 3a[ad IOBBIIIEHHOTO M BBICOKOTO YPOBHS
CII0)KHOCTH;

OPUMEHATh TpOCTeilllie HpOrpaMMHBIE CPEICTBA U JJIEKTPOHHO-
KOMMYHHKAI[HOHHbIE CHCTEMBI IIPY PEIICHUH CTEPEOMETPHIECKUX 3a1ad;
U3BIIEKATh, IPEOOPA3OBBIBATE M HHTEPIPETHPOBATh  HH(OPMAIUIO O
MPOCTPAaHCTBEHHBIX T'EOMETPHUYECKHX (UTrypax, MpPeACTaBICHHYI0 Ha
gepTexax U PHCYHKAX;

MIPUMEHATH IOTy4YeHHbIC 3HAHUS Ha MPAKTHKE: CPAaBHUBATh M aHAIHM3UPOBATh
peanbHbIe CHTYallH, IPHMEHITh U3ydeHHbIC MOHATHS B IPOLECCE IOUCKA
pelIeHnsl MaTeMaTHYeCKH C()OPMYIUPOBAHHON MPOOIEMBI, MOAEIHPOBATH
peanbHBIE CHTyallHd Ha S3bIKE TE€OMETPHH, HCCIENOBaTh IOCTPOCHHEIE
MOZIENIH C HCHONIb30BAaHHEM I'€OMETPHYECKHX MOHATHI M TeopeM, ammapara
anreOpsl, pemIaTh INPaKTUYECKHE 3aJadl, CBS3aHHBIE C HAXOXKACHHEM
TeOMETPHIECKHX BEIUYUH;

UMeTb MPEICTAaBICHUs] 00 OCHOBHBIX JTalaX pa3BUTHUS TEOMETPHH Kak
COCTaBHOM YacTH (hyH/IaMEHTa Pa3BUTHSI TEXHOJIOTHIA.
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K xoHIy 2 momyroaust o0yJaromuiicst HayquTcs:

CBOOOJHO ONEPHPOBATh MOHATHSAMH, CBS3AHHBIMH C IMIMHIPHYIECKOH,
KOHHYECKOH H  Cc(epuuecKoil IOBEPXHOCTSIMH, OOBICHATH CHOCOOBI
TIOJTyqeHUS;

OIepHpoBaTh MOHATUSAMH, CBS3aHHBIMH C TEJAMH BPAIICHUS: IIIHHIPOM,
KOHYCOM, cepoil U mmapomM;

pacro3HaBaTh Tela BpalieHus (IMINHAP, KOHYC, cdepa H map) U 0OBICHATH
CI0COOBI HOYUCHHS Tell BPAIICHUS;

KIIacCU(UIINPOBATH B3aHMHOE PACIIONOKEHNE CHephl U IMIIOCKOCTH;
BBIYUCIIATH BEIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB H TEJl BPAIIEHNUS, 00BEMBI
U TIOmAAM IOBEPXHOCTEH MHOTOTPAHHUKOB M Tl  BPAIICHUSA,
TeOMETPHIECKHX TeJl ¢ IpUMeHeHneM Gopmyir;

CBOOOJHO ONEPHPOBATh MOHATHSAMH, CBSI3AHHBIMH C KOMOHHAIUSMH Tel
BpallleHUss ¥ MHOTOTPAaHHHMKOB: MHOTOTPaHHHK, BIIHCaHHBIA B cdepy U
OIMCaHHBIA OKOJO cdepsl, chepa, BIUCAHHAS B MHOTOTPAHHUK MU TEIO
BpAICHHUS;

BBEIYUCIIATh COOTHOIICHHS MEXAYy IUIONIAAsIMH IIOBEpXHOCTEH U oObEMaMu
MO00HBIX TEIT;

N300paXkaTh H3ydaeMble (PUTYPEI, BHITOIHATE (BBIHOCHBIE) INIOCKHE YEePTEXH
13 PHCYHKOB IIPOCTHIX 00BEMHBIX (PUTYp: BUZ CBEPXY, COOKY, CHU3Y, CTPOUTH
CEeUCHHS Tl BpaIlleHHs;

H3BJICKaTh, HHTEPIIPETUPOBATh U MPeoOpPa30BEIBaTh HH(OPMALHIO GUrypax,
[PEeJCTaBICHHYI0 HAa YepTeXaX O MPOCTPAHCTBEHHBIX I'€OMETPHUYECKHX H
PHCYHKaX;

CBOOOJIHO ONEPHPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;

BBIMOJIHATH OIEPaluH HaJl BEKTOPAMH;

3a/1aBaTh IJIOCKOCTh YPAaBHEHHEM B I€KapTOBOM CHCTEME KOOPAHHAT;
peliaTh reoMeTpUYECKHe 3a1audl Ha BBIYUCICHHUE YITIOB MEXKIY IPSMBIMU U
IUIOCKOCTSIMH, BHIYHUCIIEHHE PACCTOSHUI OT TOUKH 0 IUIOCKOCTH, B IIE€JIOM, Ha
[IPUMEHEHHE BEKTOPHO-KOOPJUHATHOIO METO1a IIPH PELICHUH;

CBOOOJHO ONEPHPOBATh IOHATUAMM, CBS3aHHBIMU C JBIDKCHHEM B
MPOCTPAHCTBE, 3HATH CBOMCTBA JBHKECHUH;

BBIIOJIHATh ~ M300pa)KeHHS MHOTOTPAaHHHKOM M Tl BpallleHHs IIpu
MapajulelIbHOM ~ TEPEHOCE,  LEHTPAIbHOH  CHUMMETpUM,  3epKaJbHOU
CUMMETPHH, IPU [TOBOPOTE BOKPYT MPSIMOM, peoOpa3oBaHus Mogo0us;
CTPOHTH CEUEHHs] MHOTOTPAHHHKOB M Tl BpALICHMS: CEUEHHUs LUIMHApPA
(mapaanenabHO M MEPIEHIUKYISIPHO OCH), CEYEHUs] KOHyca (IapajienbHoe
OCHOBAHHMIO U MPOXOAIIEe Yepe3 BEPIINHY), CEUSHHs IIapa;

HCTIONB30BaTh METOAbl IOCTPOCHHUS CEUeHHWi: METON CIIeJOB, MeETO[
BHYTPEHHETO IIPOEKTUPOBAHHS, METOJ IEPEHOCA CEKYIIEH IIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUECKUE YTBEPIKACHUS;

MIPUMEHATh FeoMeTpuueckue (paKThl 17T PeIIeHHs CTePEOMETPHUECKHX 3a/1a4,
MpeIIoIaraloluX HECKOIBKO IIaroB PEIICHUs], €CIU YCIOBUS IPUMEHEHUS
3a/IaHbI B SIBHOW U HESIBHOM (opme;

pemiaTh 3amaud Ha JJOKAa3aTeNbCTBO MATEMAaTHYECKHX OTHOIICHUH U
HaXOXKIEHHE TeOMETPUUECKUX BEIIMIUH;

IPUMEHATh HPOrpaMMHBIE CPEACTBA U DIEKTPOHHO-KOMMYHHUKAI[HOHHbIE
CHCTEMBI IIPY PEIIeHUH CTePEOMETPUIECKUX 3a/1ad;

MIPUMEHATH NIOTy4YeHHbIC 3HAHUS Ha IPAKTUKE: CPAaBHUBATD, aHAIU3UPOBATh U
OLICHUBATh PeallbHbIC CUTYalluH, IPUMEHATh U3y4YeHHBIC IOHATHS, TEOPEMBI,
cBOifcTBa B Ipoliecce MOUCKA PEIIeHHsT MaTeMaTH4ecKu chopMyIHpOBaHHOM
mpoOIeMbl, MOJETUPOBATh pEalbHbIC CHTYAallMd HA S3bIKE TEOMETPHH,
HCCIIeIOBATh IIOCTPOCHHBIE MOJENH C HCIIONB30BAHHEM I'€OMETPUYECKUX
NOHATHH U TEOpeM, amlmapara aiareOpbl, pelaTh NPAaKTHIEeCKHe 3aJadH,
CBSI3aHHBIC C HAXOXKICHHEM T'€OMETPHIECKUX BEIIMUNH,

UMeTb MPEICTAaBICHUs] 00 OCHOBHBIX JTalaX pa3BUTHS TEOMETPHH Kak
COCTaBHOM yacTH (hyHIaMEHTa Pa3BUTHS TEXHOJIOTHIA.

IIpenMerHble pe3ynabTaThl IO OTAENBHBIM TeMaM y4eOHOro paszena
«BeposiTHocTh M cratuctukay. K koHny 1 momyromus oOydarommiics
HAy4YHUTCSA:

CBOOOIHO ONEPHPOBATh MOHATHAMH: Tpad), IIockuii rpad, cBs3HbIM rpad,
myTh B rpade, Lemb, UK, IePeBO, CTENEeHb BEPIIMHEL, IEPEBO CIyIaifHOro
9KCIICPHMEHTA;

CBOOOIHO OINEPUPOBATh MOHATUSIMHU: CIYYaiHBIA 3KCHEPUMEHT (OIBIT),
cilyyaiiHOe COOBITHE, PIEMEHTapHOE CIIy4ailHOe COOBITHE (IJIEMEHTapHBIN
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HCXOJ) CIyJaiHOTO OIbITa, HAXOAWUTH BEPOSTHOCTH COOBITHH B OIBITaX C
PaBHOBO3MOKHBIMH JJIEMEHTAPHBIMHU COOBITHAMU;

HaXOJIUTh U (OPMYIUPOBATH COOBITHS: IEepeceucHIe, 00bEANHEHNE TaHHBIX
COOBITHI, COOBITHE, IPOTUBOIIOIOKHOE JAHHOMY, HCIIONB30BaTh JUArPaMMBI
Oiinepa, KOOPAMHATHYIO NPSAMYIO IS pEHICHUs 3a4ad, MOJIb30BaThCs
opMynoil cloXKeHHS BEpOATHOCTEH Ui BEPOSTHOCTEH [BYX H Tpex
CITy4aifHBIX COOBITHI;

ONepHpoBaTh  INOHATHSAMH:  YCIIOBHAas  BEPOSATHOCTb,  yYMHOXCHHE
BEpPOSITHOCTEH, HE3aBUCHUMBIC COOBITHS, IEPEBO CIy4allHOTO DKCIIEPHMEHTA,
HaXOJHUTh BEPOSTHOCTH COOBITHH C NMOMOIIBIO MIPaBHJIa yMHOXKEHUS, iepeBa
CITy4aifHOTO OIBITa, HCIOIb30BaTh (POPMYITy IIOITHON BEPOSTHOCTH, (HOPMYITY
Baifeca mpu pemreHMu 3ajad, ONPENENATh HE3aBUCHMOCTb COOBITHH IO
(hopMyIie ¥ O OpraHU3aIMH CIyJ4aiHOTO YKCIICPHMEHTA;

MPUMEHATh HU3y4CHHbIE KOMOHMHATOpHBIE (OPMYNBI IS IEepEUUCICHUS]
JJIEMEHTOB MHOXKECTB, 2JIEMEHTAPHBIX COOBITHI CITy4aifHOTO OIIBITA, PEIICHUS
3a71a4 110 TEOPHH BEPOSTHOCTEH;

CBOOOJHO OHEpHUPOBATh IIOHATUAMH: OWHAPHBIH  CIy4alHBIH  OIBIT
(UcHbITaHKeE), yCIIeX U HeyAaua, He3aBUCHMbIe HCIIBITaHNs, CePHs HCIIBITAHUIH,
HaXOJUTh BEPOSTHOCTH COOBITHIL: B CEpHH MCIBITAHUI JI0 TIEPBOTO ycIiexa, B
CepHU UCTBITaHUN BepHyIUTH, B OIBITE, CBA3aHHOM CO CIy4aifHBIM BHIOOpPOM
13 KOHEYHOH COBOKYITHOCTH;

CBOOOIHO ONEpHpOBaTh MOHATHAMU: CIy4aifHas BEIMYMHA, PaclpeleeHue
BEPOSITHOCTEH, IMarpaMma pacnpeeneHus, OuHapHas ciiy4daliHas BEIWYMHA,
reoMeTpHyecKoe, 0HHOMUAIBLHOE pacpeeleHue.

K koHIy 2 nomyroust 00y4aroluicss Hay4uTcs:

OIepHpoBaTh IOHATHAMM: COBMECTHOE DAacIpesielieHHe ABYX CIydalHbIX
BEJIMYMH, MCIOIb30BaTh TAOIHIy COBMECTHOIO paclpeielieHus [BYX
CIIy4aifHBIX BEIMYUH ULl BBIAENEHUS PACHPENEeNCHHUs KaXIOH BEIMYUHBI,
oIpeieNIeHNs] He3aBUCUMOCTH CIIy4aiiHbIX BEJIMUUH;

CBOOOIHO OIEPHPOBAThH IMOHATHEM MATEMAaTHYECKOTO OXKUAAHMS CIydailHOU
BEIMYMHBI  (pacrpelesneHus), IPUMEHATh CBOMCTBA MaTEMaTHYECKOro
OXXMAAHUS IPH PElIeHUH 3a[ad, BBIUUCIATH MAaTEeMAaTHYECKOE OXKHIAHHE
OMHOMHAJIBHOTO U T€OMETPUUECKOT0 PaCIpeeIeHUM;

CBOOOHO ONEPHPOBATh MOHATHAMMU: AUCIEPCHUS], CTAHIAPTHOE OTKIOHEHHE
CIOy4ailHOW BEJNMYMHBI, TIPUMEHSATH CBOWCTBA JUCIEPCUM  CIydaiHOH
BEJIMYMHBI (paclpeiefeHys1) IPY PEICHUH 331a4, BBIUUCIATH JUCIIEPCUIO U
CTaHJApTHOE  OTKJIOHEHHE  TIEOMETPUYECKOr0 U OMHOMHAIBHOTO
pacnpeneneHuii;

BBIYUCIIATH BEIOOPOUHbIE XapaKTEPUCTHKHU IO JAHHOU BHIOOPKE U OLIEHHBATh
XapaKTepUCTUKH TeHEepalbHOW COBOKYMHOCTH JaHHBIX II0 BBIOOPOUHBIM
xapakTepucTukaM. OIIEHUBAaTh BEPOSTHOCTH COOBITUHI U IIPOBEpsTh
MpOCTEHIINe  CTATHCTUYECKHE  THUIOTE3bl, MONIb3YSICh  HU3YUYEHHBIMHU
pacrpeeneHusIMH.

MeranpenmetHsie
pe3yNbTaThl
0o0y4eHust

B pesynbrare ocBoeHHs YueOHOM OUCHMIUIMHBI (Kypca) oOydarommecs
JOJDKHBI ~ OBNAJETh  CICAYIOI[MMH  MeTalpeAMETHBIMH  pe3ylbTaTaMU
OCBOEHHSI OCHOBHOH 00pa30BaTeIbHOM NPOrpaMmBbl, B T.4.:

PerynsaTuBHbIe yHHBEpCaIbHbIE ydeOHbIE JSHCTBHA:

VY obyuaromerocst Oyayr chOpMHUpPOBaHBI YMEHHS CaMOOPTaHH3ALMU Kak
YacTh PEryIATUBHBIX YHUBEPCAIbHBIX YUEOHBIX JEHCTBHIA:

COCTaBILITh IIaH, AITOPUTM pPELIeHUs 3aJa4, BEIOUPATh CIIOCO0 PelIeHHs ¢
y4€TOM  MMEIOUIMXCS  PEeCypcoB M COOCTBEHHBIX  BO3MOKHOCTEH,
apryMEHTHPOBaTh U KOPPEKTHPOBATh BApHUAHTHI pELICHUI ¢ yu€TOM HOBOI
uHpOpMALIUH.

VY oOyuaromierocst OyayT copMHUPOBaHBI YMEHUSI CAMOKOHTPOJISL KaK 4acTh
PEryISITHBHBIX YHHBEPCATbHBIX yI€OHBIX AEHCTBHUIA:

BIafeTh HABHIKAMU  IIO3HABATENbHOH peduexcuHm Kak  OCO3HAHUS
COBEpIIAEMBIX HEHCTBHH M MBICIUTEIBHBIX IIPOLECCOB, UX DPE3yIbTATOB,
BIaJeTh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIEcca H Pe3yabTara
pelIeHns: MaTeMaTHIeCKOH 3a1a4H;

IpeIBHACTh TPYAHOCTH, KOTOPbIE MOTYT BOSHHKHYTh IIPH PEIICHUH 3aJadH,
BHOCHUTb KOPPEKTHBHI B IESITENHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB,
JIaHHBIX, HAHIEHHBIX OMIMOOK, BEIIBICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHE PE3YNIbTaTa LEIU U YCIOBHUAM, OOBACHATD IPUIHHBI
JOCTIDKCHHSI WM HEIOCTIDKEHUS Pe3ylbTaToOB JAEATEIbHOCTH, HAXOIWUTb
omKOKy, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY.
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VY obyuaromerocst OyayT chopMHPOBaHBI yMEHHSI COBMECTHOH EATEILHOCTH:
MOHMMATh U HCIOIb30BaTh IPEUMYIIECTBA KOMAHAHOH M MHANUBUIYaIbHON
paboTEl TpU pelIeHHH Y4eOHBIX 3afad, NPUHUMATh IIelb COBMECTHOMH
JIeATeNbHOCTH,  IUIAHUPOBaTh  OPraHH3allMI0  COBMECTHOH  paboTEhI,
pacnpenensiTb BUIBI pa0dOT, JOrOBapUBATHCS, OOCYXKIATh IPOLECC H
pe3yabTaT paboTsl, 0000IIaTh MHEHHSI HECKOIBKUX TIOACH;

Yy4acTBOBaTh B IPYNIOBBIX (opMax paboTel (0OCYKASHUs, OOMEH MHEHUIA,
«MO3TOBBIE IITYPMBI» ¥ HHBIE), BBIIONHATH CBOIO 4YacThb pabOTHl U
KOOPAMHUPOBATH CBOU JEHCTBUS C JPYTHMH WICHAMU KOMaHBI, OLCHHBATh
Ka4ecTBO CBOET0 BKJIaJa B OOMUH NPOAYKT IO  KPHTEPUSM,
chopMyINPOBAHHBIM YIaCTHUKAMH B3aHMOJCHCTBHSL.

Io3HaBaTenbHBIE YHUBEPCAIbHBIE YUCOHBIC NEHCTBUS:

VY obyuaroierocs OyayT copMHUPOBaHBI CIENYIOIIUE 0a30BbIE JTOTHUECKHE
JIEUCTBHS KaK YacTh II03HABATENILHBIX YHUBEPCAIBHBIX yIeOHBIX AelicTBHIl:
BEIBIIITh U XapaKTepPH30BaTh CYIIECTBEHHBIC MPU3HAKH MaTeMaTHUECKHX
00BEKTOB, MOHATHI, OTHONICHHH MEXAy IOHATUSAMH, (GOPMYIHPOBATH
ONpe/ielIeHHs]  ITOHATHH,  yCTaHABIMBAaTh  CYHIECTBEHHBIH  NPU3HAK
KIacCU(pUKALY, OCHOBAaHUS [IUIsI OOOOWIEHHS M CpaBHEHUS, KPHUTCPHU
IIPOBOZMMOTO aHAIN3a;

BOCIPHHHMMATh,  (QOpPMyIHpPOBaTh M IPeoOpa3’oBBIBATE  CYXKACHHUS:
YIBEpAUTENbHBIE ¥ OTPHLATEIbHBIE, €IVHHYHBIC, YacTHBlE M OOLIue,
YCIIOBHBIE;

BBISIBIIAITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS
B (haKTax, JaHHBIX, HAOIIOACHHUAX M YTBEPHKICHUSX, IpEIaraTb KPUTEPUU
JUIS BBISIBJICHUS] 3aKOHOMEPHOCTEH U IPOTUBOPEUNIA;

JieNaTh BBIBOABI C HCIOJB30BAHMEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aK/IIOUCHHH, YMO3aK/IIOUCHHUH 110 aHAJIOTHY;

HPOBOJUTH CAMOCTOSATEIIBHO J0KA3aTEIbCTBA MATEMATHYECKHX YTBEPIKACHHI
(mpsiMble M OT TNPOTHUBHOIO), BBICTPAHBATh AaPIyMEHTALHIO, IPUBOIUTH
IPUMEPHl M KOHTPIPHMEpPBI, OOOCHOBBIBATH COOCTBCHHBIC CYXKICHUS U
BBIBOJIBL;

BbIOMpaTh crnoco0 pemieHus y4eOHOW 3ajaud (CpaBHUBATh HECKOIBKO
BAPUAHTOB pEIICHHUS, BBIOUpATh Hauboyiee NOAXONAIMI C  y4yéToM
CaMOCTOSTEIIBHO BBIICICHHBIX KPUTEPUEB).

Y oOyuwatomerocs  Oyayt  chopmupoBaHbl  cieaymooume — 0a3oBbe
HCCIICZIOBATENBCKIE ACHCTBUS KaK 4acTh MO3HABATEIBHBIX YHHBEPCAIBHBIX
y4eOHBIX JISUCTBHH:

HCHOB30BaTh BOIPOCH KAaK HCCIENOBATENbCKUII MHCTPYMEHT IIO3HAHUS,
(hopMymHpoBaTh  BOHPOCHI, (HKCHUPYIOIIHE HPOTHBOpEYHE, MpodiIeMy,
yCTaHAaBIMBaTh ~ MCKOMOE W JaHHOe,  (OPMHPOBaTh  THIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UINIO, MHEHHE;

MPOBOJIUTH CAMOCTOSTEIBHO CITAHUPOBAHHBII SKCIIEPUMEHT, MCCIICIOBaHIE
[0 YCTaHOBJCHHIO OCOOCHHOCTEH MaTEeMaTHYECKOTro OOBEKTa, SBICHUS,
[pOIIecCca, BBISIBICHHIO 3aBHCHMOCTEH MEXKIY OOBEKTaMH, SBICHUSIMH,
poLeccamu;

CaMOCTOSATENIBHO (HOPMyIHPOBATh OOOOIICHNST W BBIBOJABI IO PE3yNbTaTaM
MPOBEAEHHOTO HAOMIONCHNUS, HCCIICOBAHNUs, OLCHUBATh JOCTOBEPHOCTH
MOJYYEHHBIX PE3yJIbTaTOB, BBIBOJOB U 0000IIEHNU;

[IPOTHO3MPOBATh BO3MOXKHOE DPAa3BUTHE MPOIECCa, a TAKKe BBIABUIaTh
HPEATIONOKEHHUS O €ro Pa3BUTUH B HOBBIX YCIIOBHSX.

VY obyuaromerocs Oynyr  cdopmMHpoBaHbl  yMeHHs ~ paboTaTh C
nHpopMaIel Kak dYacTh II03HABATENIbHBIX YHHBEPCAJIBHBIX Y4eOHBIX
JEHCTBHIA:

BBUBIIATH NeUUNTHI HH(OPMALIK, TaHHBIX, HEOOXOAMMBIX Ul OTBETa Ha
BOIPOC U IS PEIICHNUS 3a1a4H;

BBIOMPATh MH(DOPMALHIO M3 HCTOYHHKOB Pa3INYHBIX TUIIOB, aHAIN3UPOBATD,
CHCTEMaTH3HPOBATh ¥ HHTEPIPETUPOBATH HH()OPMALIHIO PA3IHYHbIX BUAOB U
dbopm npencrasneHus;

CTPYKTYypUPOBaTh MH(OPMALHUIO, NPEACTABIATE €€ B pasiIM4YHBIX (opMmax,
WLTIOCTPUPOBATH TpahUuECKH;

OLICHUBATD Haa&KHOCTh nHpopMaIn o CaMOCTOSTEIIBHO
cOopMyINPOBAHHBIM KPUTEPHUSIM.

KOMMyHHKaTHBHbIC yHHBEPCAIbHBIC y4COHBIC ICHCTBHUSL:

VY oOyuatomerocst Oyayr copMHpOBaHBI yMEHHS OOIICHHMS KaK 4YacTb
KOMMYHHKATHBHBIX YHUBEPCAIbHBIX YUCOHBIX ICHCTBHUIA:
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BOCHPHHUMATE ¥ (OPMYIHPOBATH CYXK/ICHHS B COOTBETCTBUH C YCIOBUSIMH U
LeTIMH OOIIEHUs], ICHO, TOYHO, TPaMOTHO BBIPaXKaTh CBOIO TOUKY 3PCHUS B
YCTHBIX U INCEMEHHBIX TEKCTaX, JaBaTh IIOSCHEHUSI 10 X0y PEIICHNU 3a1a4H,
KOMMEHTHPOBATh IOIyYCHHBIH Pe3yIbTaT;

B X0Jie 00CYXJEeHHs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYKHAeMOIl TeMBI,
po0OJIeMbl, peraeMol 3aJ1aud, BHICKAa3bIBAaTh WJCH, HAIlelIeHHBIE Ha IIOHCK
pELIEHNs, CONOCTABIIATh CBOU CYKAEHUS C CYXKICHUSAMU APYTUX y4aCTHUKOB
quanora, oOHApyXKUBAaTh Pa3lIUUNe M CXOACTBO IO3UIUH, B KOPPEKTHOU
hopme GopMyIHPOBATE PA3HOINACHUS, CBOU BO3PAKEHUS;

MIPEACTABIIATh PE3YJIbTAThl PELICHUS 3314, SKCIIEPUMEHTA, UCCIIENA0BAHMA,
MIPOEKTa, CAMOCTOATEIEHO BEIOUPATh (pOPMAT BEICTYILUICHUS C YIETOM 3a]ad
Ipe3eHTaluy 1 0COOCHHOCTEl ay IUTOPUH.

JInaHnocTHBIE
pe3ynbTaThl
00y4eHust

B pesynbrare ocBoeHHs Y4eOHON qUCHMIUIMHBI (Kypca) oOydarommecs
JIOJDKHBI OBNIAJETh CICAYIOIIUMHU JIMYHOCTHBIMH Pe3ylIbTaTaMH OCBOCHHS
OCHOBHOH 00pa30BaTeIbHON IPOrPAMMBIL:

B pe3ynbrare H3ydeHHs© MaTeMaTHKd Ha YpPOBHE CpPEIHEro oO0Imero
obpasoBaHust y oOydaromerocss OyayT cQOpPMHPOBaHBI — ClELYIONINE
JIMYHOCTHBIE PE3yIbTaThL:

1) rpaskTaHCKOTO BOCIIUTAHHUS:

c(hOpMUPOBAHHOCTH TPAKAAHCKOH ITO3UIUH 00yJaIONmerocsi Kak akTHBHOTO U
OTBETCTBEHHOI'O WICHAa POCCHHCKOrO O0OINecTBa, IPEICTaBICHHE O
MaTeMaTHYEeCKHX OCHOBAaX (YHKIMOHUPOBAHWS DA3NIMYHBIX CTPYKTYP,
SIBJICHU, MPOLIEAYP IPaKAaHCKOro 001IecTBa (BBIOOPHI, OIPOCHI U APYroe),
YMEHHUE B3aUMOJIeICTBOBATE C COLMAILHBIMUA HHCTUTYTAMH B COOTBETCTBUH C
nX QyHKIUSIMH U Ha3HAYCHHEM;

2) maTpUOTUYECKOTO BOCIIUTAHHS:

c(hOPMHUPOBAHHOCTh POCCUICKOM IPaXkKTaHCKOW MJICHTHYHOCTH, YBAXKCHUS K
IIPOIIIOMY H HACTOSIIIEMY POCCHICKON MaTeMaTHKH, [IEGHHOCTHOE OTHOLIICHHE
K ITOCTI)KEHUSIM POCCHHCKHX MAaTEMaTHKOB M POCCHHCKOH MaTeMaTHYeCKOi
IIKOJIBI, HCIIOIB30BAaHUE dTHX JOCTIDKEHHH B IPYTUX HayKaX, TEXHOJIOTHSX,
chepax SKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOI'O BOCIIHTAHHS:

OCO3HAaHHE TyXOBHBIX LIEHHOCTEH poccuiickoro Hapona, cOpMHPOBaHHOCTh
HPaBCTBEHHOTO  CO3HAHMS, JTHYECKOrO MOBENCHHUS, CBS3aHHOTO C
MIPaKTHYECKHM IPUMEHEHNEM JIOCTIDKEHHI HayKH H AESITENbHOCTBIO yIEHOTO,
OCO3HAHHE JIMYHOT'O BKJIaJa B IOCTPOSHHE YCTOHIUBOTO OyayIIero;

4) 5CTEeTHYECKOr0 BOCITUTAHUS:

ICTETHYECKOE OTHOIICHHE K MHUpPY, BKJIOYAs ICTETHKY MaTeMaTHUECKHX
3aKOHOMEpHOCTeH,  OOBeKTOB,  3ajad,  pElIeHHH,  pacCyXIeHU,
BOCIPHUMYMBOCTG K MaTeMaTHYECKHM aclleKTaM pa3InYHbIX BHUJIOB
HCKYCCTBa;

5) ¢m3nUecKoro BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh YMEHHSI IPUMEHSITh MaTeMaTHYecKWe 3HAaHUi B
HHTEpecax 3/0pOBOr0 M 0Oe3omacHOro obpasa >KH3HH, OTBETCTBEHHOE
OTHOIICHHE K CBOEMY 3/I0POBBIO (370pOBOE MHTAHHE, COATAHCHPOBAHHBIN
PeXHM 3aHATHII M OTAbIXa, perymsipHas Qusnueckas aKTHBHOCTB),
¢usmyeckoe COBEPIIIEHCTBOBAHUE npu 3QHATUSAX CIIOPTHUBHO-
037I0POBHUTENBHOI ACATEIBHOCTHIO;

6) TPYZAOBOTO BOCIMTAHUSI:

TOTOBHOCTb K TPYyAy, OCO3HAaHHE IEHHOCTH TPYIOIIO0Us, HHTEpeC K
pasnu4HBIM cdepaM HPOo(EeCCHOHANBHON AESTENBHOCTH, CBS3aHHBIM C
MaTEMAaTHKOM U €€ MPUIOKEHUSIMU, YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOD
Oyaymielt mpod)eccur U peanr30BbIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
TOTOBHOCTh W  CIHOCOOHOCTh K MaTEMaTH4eCKOMy OOpa3OBaHHIO U
caM000pa30BaHUIO HAa MPOTSHKEHUH BCEH JKH3HM, TOTOBHOCTh K aKTHBHOMY
Y4aCTHIO B pPEIICHHM  MNPAaKTHYECKMX  3aJad  MaTeMaTHYeCKOW
HAaIpaBICHHOCTH;

7) 9KOJIOTHYECKOTO BOCITUTAHMUSL:

c(OPMHUPOBAHHOCTh ~ DKOJIOTMYECKON  KyNbTYPBl, MHOHHUMAaHHE BIMSHUS
COLMANBHO- SKOHOMUYECKHX MPOLECCOB HAa COCTOSHHE MNPHPOAHOH 1
COLMANBHOM Cpe/ibl, OCO3HAHHE TII00AIBHOrO0 XapaKkTepa AKOJOTHYECKUX
mpobsieM, OpHEHTAIMsT HAa TNPUMEHEHHE MAaTeMAaTHYCCKUX 3HAHMH ist
peleHns 3aa4 B 00JIaCTH OKPYIXKAIOIIEH CPEIbl, ITTAHUPOBAHHE MOCTYIKOB
OLICHKU UX BO3MOXKHBIX MOCJIC/ICTBHIT JUIsl OKPY’KAIOIICH Cpe/bl;

8) LIEHHOCTH HaYYHOT'O TIO3HAHUSL:
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c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO DPa3BUTHS HAyKH X OONIECTBCHHOW MPAKTHKH, IIOHHMaHHE
MaTeMaTH4YecKoil HayKH Kak cepbl 4eIoBe4ecKol NesTeNbHOCTH, ITAIoB e&
Pa3BUTUS U 3HAUYMMOCTH JUIS Pa3BUTHS LUBIIIM3AIMH, OBJIAJICHHE S3BIKOM
MaTeMaTHKH U MaTeMaTHIECKON KyJIbTypol KaK CPEeACTBOM IIO3HAHUS MHPA,
TOTOBHOCTb OCYILECTBIISATh IPOEKTHYIO M UCCIIEI0BATENBCKYIO JESITEIbHOCTh
HMHIUBUIYalIbHO U B TPyIMIIE.

O6mume n B pesymbrare OCBOCHHS Y4eOHOH IUCIMIUIMHBI OOYYalOIIHECsS IOJDKHBI
npodeccHOHANIbHbIE | OBIAIETh CICAYIOIMMH OOIUMU U IPO(ECCHOHANBHBIMH KOMIECTCHIIUSIMH:
KOMIIETEHLIUU OK 3. IlnanupoBaTh M pealn30BLIBATh COOCTBEHHOE MPOGECCHOHANIBHOE U
JINYHOCTHOE Pa3BUTHE

MK 1.2. OcymectBisATh Oe3HaNMYHbIE IUIATEXKH C HCIIOIG30BAaHHUEM
Ppa3nUYHBIX (OPM pacyeToB B HAMOHAILHON U HHOCTPAHHOU BaIIIOTaXx.

4.1.3. Iloxa3zareau u KPpUTEPUH OUNECHUBAHUA TEKYIIEIr0 KOHTPOJISA YCIIEBAEMOCTH H

HpOMC)KyTO‘lHOﬁ aTTeCTAallMM 110 UTOraM OCBOCHHUSA TUCHHUITJIMHBI (Kypca)

DK3aMeH M0 KypcCy SBJISIETCS] UTOTOBOM OLIEHKOM pabOThI CTYAEHTA 3a IO/l U BKIIIOYAET B ce0s

OLICHKY TCOPCTUUCCKHX 3HaHMUI CTYACHTA, pa3BUTUC TBOPYCCKOIO0 U aHAJIMTUYCCKOI'O MBIIIJICHUS,

NpUOOpETEHNE HAaBBIKOB CAMOCTOATENIHHON PadOThI, YMEHHE CHHTE3UPOBAThH MOIYYCHHBIC 3HAHUS U

NPUMEHATh MX K PEUICHUIO MPAKTUYECKUX 3a7ad, YpPOBEHb C(HOPMHUPOBAHHOCTH pPE3YJIbTATOB

06y‘-ICHI/I$I. OHGHKa, BbICTaBJII€Masd CTYACHTY B XOI€ HpOMe)KYTOHHOﬁ aTTeCTalu, SBIICTCA

COBOKYHHOI\/JI W YUYUTBIBACT MPCALIAYIINEC OLICHKU €TO 3HAHUH T10 IlaHHOfI AUCHUIUIMHE, ITOJTYUYCHHBIC B

XOAC TCKYILICTO U MPOMEIKYTOUHOI'O KOHTPOJIA.

[Ipu mpoBeneHUM TEKYIIETO KOHTPOJIA M MPOMEKYTOUYHOM aTTECTalUy IO JUCLUILIMHE B

paMKax TpaIlI/IIII/IOHHOI\/JI IOKaJIbl OCHWBAHUA IIPUMCHAIOTCA CICAYIOIINEC KPUTCPHUU:

Orenka

Kpurepuu BbICTaBICHUS OLICHKH

OTIIMYHO

(3auTeHO)

CTyEHT JEMOHCTPHPYET BCECTOPOHHEE, CHCTEMaTH4eCKOe U
ri1y0oKoe 3HaHue y4eOHOro mMaTepuaia, TOUHO, YeTKO U KOHKPETHO
OTBCYACT HA BOMPOCHI, MOXKET AO0KA3ATh U NPOUJIIOCTPUPOBATE CBOU
pacCyxaACHUs MPAKTUICCKUMU ITpUMEpaMHu, ITPHU OTBETC HA BOIIPOCHI
paccykaaer, ONnupasch Ha 3HaHUS, IOJyYEeHHBIE Kak B paMKax
JaHHOT'O KypcCa, TaK U MPHU U3YUCHUU APYTUX CMCKHBIX JUCHOUILIINH,
YMEET CBO60]1HO BBIIIOJIHATH MPAKTUYCCKUC 3alaHusd,
IIPEAYCMOTPEHHBIE ~ IIPOrpamMMoOM, B  TOM  YHCIE,  pelaer
HECTAaHJApPTHBIC 3a1a4u, B [ICJIOM OTBCTELI FHY6OKI/IC, 000CHOBaHHEBIE U

3aKOHYEHHEIC;

Xopomo
(3auTeHO)

B CBOMX OTBETaXx Ha BOMNPOCHl CTYIAEHT YETKO (OpMYyJIHUpYyeT
ONpENENCHUsI U MOXKET IOKa3aTh B3aMMOCBA3b PA3IMYHBIX YacTeH
IpPOIIEHHOrO0 B paMKax JaHHOrO Y4eOHOro Kypca Marepuaia,
CTYJEHT IEMOHCTPUPYET CIIOCOOHOCTDH K Pa3MBbIIIIJICHHUIO, IPH OTBETE
Ha BOIPOCHI PACCYXKAAECT, OMMUPASICh HA IIOJYyYEHHBIE B PAMKaX
JAHHOTO Kypca 3HaHMUs, JIETKO pelaeT TUIOBBIE 331a4H, CIIOCOOEH K
CaMOCTOSITEIbHOMY MOIOJIHEHUIO 1 0OHOBJIEHUIO 3HAHUN U YMEHUH B

X0J1€ abHEH e yueOHOoM 1 MpodheCCHOHATBHOM eATeTbHOCTH

Y 10BIIETBOPUTEIIHHO
(3auTeHO)

CTYACHT O6H3py>I(I/IBaeT B ICJIOM NIPaBUJIIBHOC TIOHMMAaHUE OCHOBHBIX

BOIIPOCOB TMPOTPAMMHOTO MaTepuajia, MOXKET JaTh ONpeaeTIcHUs

OCHOBHBIX TIOHSITHI, TPOUIEHHBIX B paMKax y4eOHOT0 Kypca, OJTHAKO
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U3NIaraeT UX HEJAOCTATOYHO YETKO W / WIM HE B TOJTHOM OOBeMe,
MPEIyCMOTPCHHOM  y4eOHBIM  MaTEpHaJOM  JIEKIIMOHHBIX U
MPAKTUYECKUX 3aHATUN, HE MOXKET BBIBECTM 3aKOHOMEPHOCTH U
CBSI3aTh BOEIMHO Pa3HbIE YACTH Kypca; JIOIMYCKAET OTAEIbHBIE
OIIMOKM B OTBETE W MPHU BBHIMOTHCHUH 33/IaHUHN, PEIICHUE THITOBBIX
3aJla4 MOXET BBI3BIBATH 3aTPyJHEHHUE, TP ITOM CTYACHT 00Oamaer
HEOOXOAUMBIMH 3HAHUSIMU JIJI UX YCTpPaHEHUs MOJI PYKOBOACTBOM
IIpEenoiaBaress

HeynoBneTBopuTenbHO | 3HAHUA CTYACHTAa OOpPBIBOYHBI, HE TOKPBIBAIOT BCETO IPEIMETA,
(He 3a4TeHO) CKOpee 3ay4eHBbl, YEM IOHATHI U, KaK CIEICTBUE, CTYJEHT HE MOXKET
OOBSCHUTH CBSA3EH B paMKax M3JI0)KEHHOT'O MaTepuaa, 1aTh TOUHBIX
ONpENEICHUN IIOHATUM, NIPOWIECHHBIX B paMKax Kypca, JIaer
paciibiBUaThie (OPMYJIUPOBKH, HE BIIAJICET B JOJDKHOM CTENEHU
TEPMUHOJIOTHEH M TNPUEMaMM pEUICHUS THUIIOBBIX 3a]a4; OLICHKA
«HEYJOBJICTBOPUTEIILHO», KAaK IIPaBUJIO, CTaBUTCA CTYACHTAM,
KOTOpbIE HE MOTYT MPOAOKUTH OOy4YEHHME WM HPUCTYNUTh K
npo(eCCHOHATIBHON AeATeNbHOCTH 10 okoHuaHuu Komnemxa 0e3

JOITOJIHUTECIIbHBIX 3aHATHM 10 COOTBGTCTBYIOHIeﬁ JUCIHHMITIIIMHE

4.1.4. OneHouHble cpeacrea mo AUCHUIUVIMHE IMPEACTABJCHBI B paMKax ®oHpa
OLHCHOYHBIX CPEACTB, ABJIAIOIICIOCs NMPUJTOKEHUEM K HacTosIel paﬁoqeﬁ nmporpamMmme.

4.2. Oco0eHHOCTH NPOBe/IeHUsI TeKyleil ¥ MPOMeKYTOYHOM aTTecTalu AJs JUI ¢
OrpPaHNYEeHHBIMHM BO3MOKHOCTSIMH 310POBbSI U HHBAJIN/I0B

JUIsl OCYIIECTBIIEHUS MPOLEAYP TEKYILEro KOHTPOJIS YCIIEBAEMOCTU U IPOMEKYTOUHON
aTTeCcTallli YKa3aHHbBIX 00yYaroInXcs cO31at0TCs (POHIBI OLIEHOYHBIX CPEJICTB, a1alITHPOBAHHbBIE
JUISL MHBAJIM/IOB U JIMI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/J0POBBSI M MO3BOJISIOIINE OLIEHUTH
JOCTHKEHHE MMU 3allJIaHUPOBAaHHBIX B OCHOBHOM 00pa3oBaTENbHON MPOrpaMMe pe3ylbTaToB
o0OydeHHss U YpOBEHb C(HOPMHUPOBAHHOCTH BCEX pPE3yJbTAaTOB OOYYEHMsI, 3asBICHHBIX B
00pa3oBaTesIbHOI MporpamMmme.

Takue oLeHOUHBIE CPEICTBA CO3JAOTCA IO MEPEe HEOOXOIUMOCTH € Y4ETOM pa3IMYHbIX
Ho3onorui. [Ipn mpoBeneHMH TEKyIleW M MPOMEXYTOYHOM aTTeCTallMy Il YKa3aHHBIX JIUI]
IPEelyCMOTPEHO BKJIIOUEHUE B YUEOHBIN IpoIecc pa3InyHbIX MOCPEAHUKOB, BKIKOYasi ThIOTOPOB
Y YIIOJHOMOYEHHBIX T10 JiejlaM WHBaIuA0B. dopMa MpoBeIeHUs TeKyIIeH aTTecTalluu AJIs JIUL] C
OTpaHUYEHHBIMU BO3MOXKHOCTSIMH 37I0pPOBbSi M HHBAJIUAOB YCTAHABIUBAETCS C YYETOM
MHAUBUAYAJIbHBIX NCUX0(pHU3NUecKrX ocoOeHHOCTeH (YCTHO, MUCHbMEHHO Ha Oymare, MUCbMEHHO
Ha KOMIIbIOTEepe, B ¢opMe TecTUpoBaHUA U T.I.). [Ipu HEOOXOAMMOCTH TakuM CTyIEHTaM
o0ecreunBarOTCsl COOTBETCTBYIOIINE YCIOBUS MPOBEICHUS 3aHATUN U aTTECTallii, B TOM YHCIIE
IPEOCTABIIAETCS JOTOJIHUTEIBHOE BPEMS /7S IOATOTOBKU OTBETA HA 3a4€Te MM SK3aMEHE.
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