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1. MACIIOPT PABOYEM ITIPOT'PAMMBI YYEBHOM JUCIHHUIIINHBI
OVIIL.04 «KMaTeMaTHKa»

1.1. MecTO AUCHMILVIMHBI B CTPYKType OCHOBHOH NpodeccHoHATbHON 00pa3oBaTeIbHOM
NpPOrpaMMmbI:

OobmeoOpa3oBaTenbHas AMCHUIUIMHA —«MareMaTtuka» sBISeTCd 00sS3aTeIbHOM  4YacThIO
o0mieoOpa3oBarenbHOro 1uKiIa obpasoBarenbHoi mporpammbel CIIO B cootBerctBUuM ¢ PI'OC 1o
cnenuansHocTH 38.02.08 Toprosoe neno.

Pabouas mporpamma OVYIL.04 «Matemartuka» mpeaHa3HayeHa Ui YIIyOJIEHHOTO W3y4eHUs
npeaMera B MpoeCCHOHATBHBIX 00pa30BaTENBHBIX OPTaHU3AIMX, PEATH3YIONINX 00pa30BaTEIbHYIO
MporpaMMy CpeIHEro oOIIero 00pa3oBaHUsI B Mpeenax OCBOSHHUsS 00pa30oBaTEIBHOM MPOTPaMMBbI
cpennero npodeccronansHoro oopazoanus (OIT CITIO) Ha 6aze OCHOBHOTO 001IeT0 00pa3OBaHMS
NP MOJTOTOBKE CHEUAIMCTOB CPEIHETO 3BeHA 1o cnernuaibHoctu 38.02.08 Toprosoe aeno.

1.2. Heab 1 mu1aHnpyemble pe3yJabTaThl 0CBOECHHUSI TUCUUIIJIMHBI:
Hensavu gucoumnuael OYI1.04 «MatemaTrnkay SIBISIOTCS:

e (opmupoBaHUE MpEICTaBICHUN O MaTeMaTHUKE KaK YHHUBEPCAIbHOM SI3bIKE HAYKHU, CPEACTBE
MOJICTTUPOBAHUS SIBJICHHUI U TIPOIECCOB, 00 UESIX U METOJaX MAaTEMaTHKH;

® pa3BUTHE JIOTMUECKOTO MBINIJICHUS, MPOCTPAHCTBEHHOTO BOOOpAXEHUs, aJTOPUTMUUYECKON
KyJIbTYpbl, KPUTHYHOCTH MBIIUICHUS Ha ypOBHE, HeEoOXoAMMOM [y  Oymayrieit
po(hecCHOHATLHOM JISATEIIBHOCTH, a TAKXKE IMOCIICTYIONIET0 OOYICHHS B BBICIICH IITKOJIC;

® OBJIQJIcHHEC MATEMAaTUYECKUMH 3HAHUSMHU W YMCHHSIMH, HEOOXOIWMBIMH B TIOBCEIHEBHOM
KU3HU, JIJIS U3yUEHUS IIKOJbHBIX €CTeCTBEHHOHAYYHBIX TUCIUILUIMH Ha 0a30BOM YpOBHE, AJIs
MOJTy4eHUsT 00pa3oBaHUsi B OOJIACTSAX, HE TPeOYOMMX yriyOJeHHOW MaTeMaTHYeCKOU
IO/ITOTOBKH;

® BOCHHUTAaHHE CPEACTBAMU MATEMATUKU KYJIbTYpbl JMYHOCTH, IMOHUMAHUS 3HAYUMOCTH
MAaTeMaTHKU JJIsI HAYYHO-TE€XHUYECKOTO MPOTpecca, OTHOIICHUSI K MaTeMaTHKe KaK K 4acTu
o0IIeuesIOBeUeCKOil KyJNbTypbl 4Yepe3 3HAKOMCTBO C WCTOpUEW pa3BUTHUA MAaTEMaTHKH,
IBOJTIOIMEH MaTeMaTHUECKIX HIICH.

B cooTBeTcTBHM C TOCTaBICHHBIMU LENSIMH TPENOJaBaHWe TUCIUIUIMHBI peaan3yer
CIIeTyIOIINE 3a/1a4uu:

® OBJAJICHHE METOJaMH [O0Ka3aTelIbCTB W QJITOPUTMOB pEIICHUS; yYMEHHE HUX MPUMEHSTb,
MIPOBOANTH TOKA3aTEIbHBIC PACCYKIICHUS B XOJ€ PEIICHUS 3a/1aY;

® OBJIAJICHHE CTAaHJAPTHHIMM TPUEMaMH pEUICHUS PAIMOHAIBHBIX M HMpPpalUOHAIbHBIX,
MOKa3aTeIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPaBHEHH M HEPABEHCTB, UX CHCTEM;
KCIIO0JIb30BaHUE TOTOBBIX KOMITBIOTEPHBIX MPOrPaMM, B TOM YHUCIIE JUIsl IOMCKA MTyTH pELICHUs
Y WUTIOCTPALIUY PELIEHUs] YpaBHEHUIN 1 HEPaBEHCTB;

® OBJQJICHHE OCHOBHBIMU TMOHATHSIMH O TUIOCKUX U MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
¢urypax, uX OCHOBHBIX CBOMCTBAX;

e OBJAJICHWE HaBbIKAMU paclo3HaBaThb Ha 4YepTekax, MOJEISIX M B pEaJbHOM MHUDE
reoMeTpuueckue (Urypel; NpUMEHEHUE H3YyUYEHHBIX CBOICTB TeoMeTpudeckux Quryp u
(hopMyIT TSI pelIeHrs] TEOMETPHUSCKUX 3a4a4 U 3324 C MPAKTUYECKUM COJIEP:KaHUEM;

® OBJIaJICHUE HABBIKAMH HCIIOJIH30BAaHUSI TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM TPH PEHICHUH
3a1a4y



Wzyuenne puctumauasl  OYIL04  «Matematuka» B 00pa3oBaTelbHOM  mporpamme
obecrieunBaeT (OPMUPOBAHUE CIEAYIOMINUX PE3YTbTATOB!

JIMYHOCTHBIX:

e CchOpPMHPOBAHHOCTh TPEACTABICHUM O MaTeMaTUKE KaK YHHBEPCAIHHOM SI3BIKE HAYKH,
CPEACTBE MOJICTUPOBAHUS SIBJICHUI U IPOLIECCOB, UAEAX U METOJAaX MaTEMaTHKU;

® [IOHMMaHHUE 3HAYUMOCTH MaTEMATUKHU ISl HAYYHO-TEXHUUYECKOTO MPOTpecca;

e chopMHPOBAaHHOCTH OTHOIICHHS K MaTEMaTHKE KaK K YacTH OOINEYEIIOBEYECKOW KYIbTYPHI
yepes 3HaKOMCTBO C UCTOPUEH pa3BUTHUSI MATEMATUKH, IBOTIOLIMEN MAaTEMAaTUYECKUX UAEH;

® pa3BUTHE JIOTMYECKOIO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHMsI, aIrOPUTMUYECKOM
KyJIbTYpBl, KPUTHYHOCTH MBIIUJICHUSI HAa ypOBHE, HEOOXOoAMMOM g  Oymymien
po¢eCCHOHANBHON IEATETLHOCTH, JIJISl TPOIOJDKEHUS 00pa30BaHUsI U CaMOOOpa30BaHMS;

® OBJAJICHHE MaTEeMaTHYECKUMU 3HAHUSIMH U yMEHHSIMH, HEOOXOIWMBIMH B TIO BCEIHEBHOM
JKU3HHM, JJII OCBOCHHMS CMEXKHBIX €CTECTBEHHO-HAYUHbIX JUCHUIUIMH W JUCUUILIUH
MpoeCCHOHANIBHOTO THKJIA, JJIS TOJy4eHHUsT oOpa3oBaHHMS B 00JIACTAX, HE TPEOYIOIIMX
yIIIyOJIEHHON MaTeMaTUu4ecKOoi MOATOTOBKHY;

® TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMO00pa30BaHUIO0, HA MPOTSKEHUU
BCE JKM3HU,

® CO3HaTeNbHOE OTHOIIGHHWE K HEMpephIBHOMY OOpa30BaHMIO KaK YCIOBUIO YCHEUIHOM
npodeccrnoHanbHON U 0OIIECTBEHHON ACSITETLHOCTH;

® TOTOBHOCTh M CIIOCOOHOCTH K CAMOCTOSATEILHON TBOPUECKONU U OTBETCTBEHHOM JESATEIHHOCTH;

® TOTOBHOCTH K KOJUIEKTMBHOW paboTe, COTPYJHUYECTBY CO CBEPCTHUKAMU B 00pa3oBaTENbHOM,
OOIIECTBEHHO TMOJIE3HOHM, Yy4eOHO-MCCIeI0BATENbCKOM, MPOEKTHOM U JAPYTruX BHIAX
NEeSATeTbHOCTH;

® OTHOLIEHHE K MPO(ecCHOHAIBbHON [eATENbHOCTH KaK BO3MOXKHOCTH Y4YacTUs B PEUICHUH
JMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATBHBIX MTPOOIEM.

MeTanpeaMeTHbIX:

® yMEHHE CAMOCTOATEIHHO OMPEIENATh LENU ACSITEIbHOCTH U COCTABISATH TUIaHbI IEATEIbHOCTH;

® CaMOCTOSTEIbHO OCYIIECTBISATH, KOHTPOIUPOBATH U KOPPEKTUPOBATH ACITEIHLHOCTD;

® IICIIOJI30BAaTh BCE BO3MOXHBIC PECYPCHI AJIsl JOCTUKEHHSI IIOCTABICHHBIX LIeJIe U peann3aiuu
IUIAHOB JICATEIBHOCTH,

e BBIOMpATH YCHENIHBIC CTPATETUH B PA3JIMYHBIX CUTYyaIUsIX;

® YyYMEHHE TPOAYKTHUBHO OOMIATBCA ¥ B3aUMOJCHCTBOBATH B IPOIIECCE COBMECTHOM
NESTENbHOCTH, YYWUTHIBATh TMO3ULUU JAPYTUX YYACTHHKOB JEATENBHOCTH, 3 HEeKTHBHO
paspemats KOHQIHKTHL;

® BRBJAQJCHUC HaBBIKAMHU  II03HABATEIBHOW, y4EeOHO-HCCIICIOBATEILCKOW M MPOEKTHOM
JeSITeIbHOCTH, HABBIKAMU pa3peleHus mpooiem;

® CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIbHOMY IMOUCKY METOJIOB PEIICHHS MPAKTHYECKUX
3a/1a4, IPUMEHEHHUIO Pa3IMYHBIX METOI0B ITO3HAHMS;

® TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITENIbHOM WH(POPMAIIMOHHO -TI03HABATEIHHOM
ACATCIbHOCTH, BKJIOYas yMeHI/Ie OpI/IeHTI/IpOBaTBCH B pa3JII/I‘-IHI:IX HUCTOYHHUKAX HH(bOpMaHHH,
KPUTHYECKH OIEHWBATh W HWHTEPNPETUPOBATH HHGOPMAIHIO, MOTYyYaeMyI0 W3 Pa3IdIHBIX
UCTOYHUKOB;

L] BJIAICHUC S3BIKOBBIMHU CpCI[CTBaMI/II YMCHI/IG SICHO, JIOTMYHO M TOYHO H3Jj1ararb CBOIO TO‘-IKy
3peHusl, KCTIOIb30BaTh aJIEKBATHBIC SI3BIKOBBIE CPEJICTBA;



e BIIAJIcHHE HABBIKAMM MO3HABATEIHHOU pe(IeKCUU KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBUM U
MBICIIUTENBHBIX MPOILIECCOB, X PE3YJIBTATOB M OCHOBAHUI, TPaHMI] CBOETO 3HAHUS U HE3HAHUS,
HOBBIX MMO3HABATEIBHBIX 33/1a4 U CPEJICTB JIJIS UX TOCTHKCHUS;

® [IEeJICYCTPEMJIEHHOCTh B IMOMCKaX W MPHUHITHU pEIIeHUuH, cOOOpa3uTENbHOCTh M HUHTYHIIMS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUIA.

IIpeameTHbIX:

e c(OopMHPOBAHHOCTH NPEJCTABICHUA O MaTeMaTHKE KaK 4acTW MHUPOBOM KyJIbTYpbl U MECTE
MaTeMaTHK{ B COBPEMEHHOM ITMBUIIM3AIINH, CTIOCO0aX OMHMCAaHUS SIBICHUN pealbHOro MHpa Ha
MaTEMAaTHYECKOM SI3BIKE;

e chOopMHpPOBAaHHOCTH MPEJICTABICHUA O MaTeMaTUYECKUX TMOHATHSIX KaK BaKHEHMIIUX,
MaTeMAaTHYECKUX MOJIENAX, MO3BOJISIIOUIMX OINUCHIBATh M M3y4aThb pa3Hble NPOLECCHl U
SIBIICHUS;

e [IOHMMaHHUE BO3MOXXHOCTH aKCMOMATHYECKOT0 IOCTPOEHUSI MaTEMAaTUYECKUX TEOPHIA;

e BJAJCHHE METOJAAaMHU JI0Ka3aTEIbCTB M aJITOPUTMOB pELICHUS, YMEHHE HUX IPUMEHSTH,

MIPOBOJUTH
e JIOKa3aTelbHBIC PACCYKICHUS B XOJEC PEIICHUA 33124,
e - BIAJCHUE CTAHJAPTHBIMU IPUEMAMM PELICHUS PAalHOHAIBHBIX M HPPALMOHAIBHBIX,

MOKa3aTeJIbHBIX, CTENIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUI U HEPABEHCTB, UX CUCTEM;

® JICHOJIb30BAaHUE FOTOBBIX KOMIIBIOTEPHBIX IPOrPaMM, B TOM YHUCIIE ISl TIOMCKA MYTH PEIICHUS
Y WUTIOCTPALIUY PELIEHUS YPABHEHU U HEPABEHCTB;

e chOpPMHPOBAHHOCThH MPEICTABICHUI 00 OCHOBHBIX MOHATHUSAX MATEMAaTHYECKOTO aHAIIN3a M UX
CBOICTBaX, BIAJICHHE YMEHUEM XapaKTepH30BaTh MOBeAeHHE (YHKUIUN, HCMOIb30BaHUE
MOJYYEHHBIX 3HAHUM [JI1 ONMCAHUS M aHajdu3a peabHBIX 3aBUCHUMOCTEHN; BIIAJICHUE
OCHOBHBIMH TOHSTHSIMU O IUIOCKUX M TMPOCTPAHCTBEHHBIX T€OMETPUYECKH X (UTypax, HX
OCHOBHBIX CBOMCTBAX;

e copMHPOBAHHOCTH YMEHHUSI paclio3HABATh TeOMeTpUUYecKre (PUTYphl Ha YepTexax, MOJACIAX U
B PEabHOM MHUPE;

® [IpPUMEHEHHE U3yUYCHHBIX CBOWCTB T€OMETPUUYECKUX GUTYP U POPMYII AJIsl peIIeHus
reOMEeTPUYECKUX 3a/4a4 U 33/1a4 C MPAKTUYECKUM COJIEPKAaHUEM;

e chopMHpPOBAaHHOCTH MPEICTABICHUI O TpoIeccax U SBICHUSX, WMEIOIIUX BEPOSTHOCTHBIM
XapaKkTep, CTATUCTUICCKUX 3aKOHOMCPHOCTAX B PCAJIbBHOM MUPC, OCHOBHBIX IMOHATUAX
AJIEMEHTAPHOU TE€OPUHU BEPOSITHOCTEN;

e chopMHPOBAaHHOCTH YMEHHI HAXOJUTh U OIICHUBATH BEPOSITHOCTH HACTYIUICHUS COOBITHI B
MIPOCTEUIINX IIPAKTUYECKUX CUTYALUSAX U OCHOBHBIC XapaKTEPUCTUKH CIIy4alHbIX BEJIUYMH;

B pesynbrare ocBoenust yweOHou aucuumimabsl OVYIL04 «Marematnkay oOyvaromuecs
JIOJKHBI

Ymersn:

e  ONEpUPOBATH MOHITUSIMHU: ONPEJEICHNE, aKCHOMa, TEOpEMa, CIIeICTBUE, CBOMCTRO,
MPU3HAK, JO0KAa3aTelbCTBO, PaBHOCWIBHBIC (OPMYIUPOBKH; (GOPMYIHpPOBAaTh OOpaTHOE U
MPOTUBOMOJIOKHOE YTBEPKICHUE, MPUBOIUTH MPUMEPHl M KOHTPIPHUMEPHI, HCIOIb30BATh
METOJl MaTeMaTUYECKON HMHIYKIMH; MPOBOIUTH JTOKA3aTeIbHBIC PACCYXIEHUS MPU pPEUICHUH
3aj]1a4, OLEHUBATH JIOTHYECKYIO IPAaBUIIBHOCTD PACCYKACHUM;

e  OIEpUPOBATH MOHATHIMU: MHOXKECTBO, IIOJIMHOKECTBO, ONIEPAIIUH HAJl MHO)KECTBAMH; YMEHHE
WCTIOJIh30BATh TEOPETHKO-MHOKECTBEHHBIN amnmapar I OMHMCAaHUS PeajbHBIX INPOLECCOB H
MIPH PEUICHNUH 33134, B TOM YHCJIE U3 APYTUX YUEOHBIX MPEAMETOB;



OIIEepHPOBATH MOHATUAMU: Tpad, CBA3HBIN rpad, nepeBo, UMK, Tpad Ha MIOCKOCTH; 33aBaTh
1 ONUCHIBATh rpadbl pa3IMYHBIMH CIIOCOOAMU; HCTIONIb30BaTh rpadbl IPH PELICHUH  3a7ay;
CBOOOJHO ONEPUPOBATh MOHATHAMHU: COUETAHHE, NMEPECTAHOBKA, YHCIO COYETAHWH U YHCIO
MepecTaHoOBOK; OMHOM HBIOTOHA; PUMEHSITh KOMOWHATOpHBIE (AKTBl M PACCYKACHUS JUIS
peleHns 3a1a4;

ONEpUpPOBAaTh MOHATHAMH: HATYpaJbHOE 4YHCIO, IEJ0€ YHCIO, OCTaTOK II0 MOJIYIIO,
palMOHAIIFHOE YHWCIIO, HWPPALlUOHAIBHOE YHUCIO, MHOXXECTBA HATypalbHBIX, IEIbIX,
palMOHAIBHBIX, NEHCTBUTENBHBIX YHCEN; UCIOJIB30BaTh MPHU3HAKU JEITUMOCTH, HAaMMEHBIIHHA
oOImMi NenuTeNb U HauMeHblee ollnee KpaTHoe, anropuT™M EBKimuaa mpu pemeHuu 3aaad;
3HAaKOMCTBO C Pa3IMYHBIMH MTO3UIIMOHHBIMHU CUCTEMaMHU CUUCIICHHS,

OTIEPHPOBATH TOHATHAMU: CTENEHb C IIEJBIM ITOKa3aTelieM, KOpEeHb HATypajJbHON CTETeHH,
CTETIEHb C palMOHAJBHBIM TI0KA3aTeleM, CTENeHb C JCHCTBUTEIHHBIM (BEIIECTBEHHBIM)
MoKasaTesneM, JJorapudm 4rcia, CHHYC, KOCHHYC M TAHT€HC MPOU3BOJILHOTO YHCIIA;
ONEpUpPOBATh MHOHATHAMH: TOXKAECTBO, TOXKICCTBEHHOE MpeoOpa3oBaHUE, ypaBHEHHE,
HEpaBEHCTBO, CUCTEMa ypaBHEHUI U HEPAaBEHCTB, PABHOCWIBHOCTh YPAaBHEHUI, HEPABEHCTB U
CHCTEM, PallOHAJIbHbIC, UPPAaLMOHATBHBIC, MOKA3aTeNbHbIC, CTEIEHHbIC, JOorapu(pMHYECKue,
TPUTOHOMETPUYECKUE YpPAaBHECHUS, HEPAaBEHCTBA W CHCTEMBI; yMETh pellaTh YpaBHEHH,
HEPaBEHCTBA U CUCTEMBI C IIOMOLIbIO PAa3IMYHBIX IPHEMOB; pEIIaTh YPaBHEHUS, HEPABEHCTBA U
CHCTEMBI C MapaMeTpOM; NPUMEHITh YpaBHEHHsS, HEPABEHCTBA, UX CHCTEMBI JUIS PELICHHUs
MaTeMaTHYeCKUX 3aJad W 3aJad W3 pPA3IMYHBIX O0JacTeld HAyKHM W pEalbHOW >KHU3HH;
OTIEpPHPOBATH TMOHATUSAMHU: Tpaduk QyHKIUH, oOpaTHas (GyHKIUSA, KOMITO3UIHS (OYHKIIHIA,
nuHeWHas (yHKOWs, KBaJpaTUdHas (YHKIMS, CTENeHHas (QYHKIHMS C IIeJIbIM IOKa3aTeleM,
TPUTOHOMETpHUYecKne (hyHKIUH, OOpaTHbIE TPUTOHOMETPHUECKHE (QYHKIHH, TOKa3aTelbHas U
norapupmudeckas  QYHKUUH; yMEHHE CTPOUTh Tpapuku  (YHKUUH,  BBINOJIHATH
npeoOpa3zoBaHus rpaduKoB (GYHKIUI; yMEHHE UCIIOIb30BaTh rpaduKu (YyHKINH T U3yYCHUS
MPOIIECCOB M 3aBUCHMOCTEH MNpPH PELICHUH 3a/4ad U3 JPYIMX Yy4eOHBIX NpPEJAMETOB U U3
peanbHON KM3HM; BBIpaXKaTh (QOpPMyJIaMH 3aBUCUMOCTH MEXAYy BEJIWYMHAMHU; YMEHHE
CBOOOJTHO OINEPHUPOBATH TOHATHAMHU: YETHOCTh (PYHKUIWH, TEPUOAUYHOCTh (DYHKIHH,
OTPaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTh (DYHKIWH, dKCTpeMyM (YHKIMH, HauOOIbIIee U
HavMeHbIlee 3HaueHWA (QYHKIUM Ha TPOMEXKYTKE; YMEHHE IPOBOJHUTH HCCIEAOBaHNE
(GYHKIUM; yMEHHE HCIIONB30BaTh CBOMCTBA M Trpaduky (QYHKIHMHA A peIlICHHs YpaBHEHHH,
HEpaBeHCTB W 3ajlad C MapameTpaMu; U300pakaThb Ha KOOPAMHATHOW IJIOCKOCTH MHOKECTBA
pelIeHni ypaBHEHUI, HEPABEHCTB U X CUCTEM;

ONEpPUPOBATH  TOHATHIMH: MOCJIEI0BATEIbHOCTb, apupmeTHyeckas ~ Tporpeccus,
reoMeTpuyecKasl mporpeccusi, 0€CKOHEUYHO yObIBalomIasi reOMeTpUYecKas Nporpeccus; yMeTh
3aJaBaTh MOCIIEIOBATEIHLHOCTH, B TOM YHCIIE C IOMOIIBIO PEKYPPEHTHBIX (hOPMYII.

3HaTL:
MOHSTHUS: KOMIUIEKCHOE YHCIIO, COIpPSDKEHHBIE KOMIUIEKCHBIE YHUCIa, MOAYJIb M apryMeHT

KOMIUIEKCHOIO ~ 4Mcia, ¢Gopma  3aluCHd  KOMIUIEKCHBIX — 4ucen  (reoMerpuyeckas,
TPUTOHOMETpHUYECKass W anreOpandeckas); apupMeTHyeckue ACUCTBUS C KOMIUICKCHBIMH
YHCJIAMU; UCII0JIb30BAHUE KOMIUIEKCHBIX YHUCEIT;

MIOHATHUS: CpeJHee apru(MeTHIecKoe, MeIMana, 1 HaNMEHbIIee 3HAYCHHS, pa3Max, JUCIIEPCHs,
CTaH/IapTHOE OTKJIOHEHME ISl OMCAHMSI YUCIIOBBIX JAHHBIX;



(hOpMyIBI CIIOXKEHUS U YMHOXEHHS BEPOSTHOCTEH, (OPMYITy MOTHONH BEPOATHOCTH, (HOPMYITY
Bepuymnmn, koMOuHatopHble (GakThl W (QOPMYJIBI, ClydaiiHas BEJIMYWHA, paCIpPEICIICHUC
BEPOSITHOCTEM, MaTEMaTUYECKOe OXXUIAHUE, JUCIEePCUsT M CTaHAApTHOE OTKJIOHEHUE
CIy4yalHOW  BENWYWHBI, (QYHKIMH  pacnpelesieHuss ¢ IUIOTHOCTH  PaBHOMEPHOTO,
MOKa3aTEIbHOTO U HOPMAJIBHOTO PaCIpEeICHH; yMEHUE UCIIOIb30BAaTh CBOMCTBA N3YUEHHBIX
pacipeneNieHuid U PEeIIeHUs 3a/1a4; MOHATHUS: 3aKOH OOJBIINX YHCEJ, METOIbI BRIOOPOYHBIX
HCCIEIOBAHMH;

MOHATHUS: TOYKA, IMpsMas, IUIOCKOCTb, NPOCTPAHCTBO, OTPE3OK, Jy4, IUIOCKUWA Yrod,
JIBYTPaHHBIN YTOJI, TPEXTPAHHBIN YTOJ1, TEPECEKAOIINECS, MAaPAIUICTbHBIE U CKPEIIMBAOIINECS
NpsIMbIE, MAPAJUIEIbHOCTh W MEPHNEHIUKYJSPHOCTh MPSAMBIX M IJIOCKOCTEH, Yroa Mexay
MPSIMBIMH, YTOJI MEXKTYy TIPSIMOM M TUIOCKOCTBIO, YTOJI MKy TNIOCKOCTAMH; (haKThl U TEOPEMBI
IJJAHUMETPUU; @ MHOTOTPAHHUK, CE€YEHHME MHOTOIPAHHMKA, MPAaBUJIbHBI MHOIOTPaHHUK,
npu3Ma, nupamuaa, (Gurypa ¥ TMOBEPXHOCTh BpAIlICHUS, IWIMHIP, KOHYC, map, cdepa,
pa3BepTKa MOBEPXHOCTH, CEYEHUS KOHyCa W LUWIMHApA, NMapajuiebHble OCH, CEYEHHUE 1Iapa,
IJIOCKOCTh, Kacaromasicss chepsl, MWIMHIpPA, KOHYyca, MPSMOYTOJbHAas CHUCTEMa KOOPAMHAT,
BEKTOp, KOOPIUHATHl TOUYKH, KOOPJIUHATHI BEKTOpPA, CyMMa BEKTOPOB, MPOU3BEJACHUE BEKTOpa
Ha 4YHCJIO, pa3lIoKEHHE BEKTOpa 1O 0a3ucy, CKaJIsIpHOE TNPOU3BEACHUE, BEKTOPHOE
MPOU3BENICHUE, YTOJl MEXIYy BEKTOpamH; Marpuua 2 X 2 u 3 X 3,omnpeneiuTesb MaTpHIbL,
F€OMETPUYECKUN CMBICIT ONTPEACITUTENS.

Ocoboe 3HaueHWe JUCHUIUIMHA wMmeeT Tpu  (opmupoBanmu u  pasutun  OK.



Koa u
HAHMEHOBaHMHE
¢popmupyembIx
KOMIIeTeHIInii

IInanupyembie pe3yJbTaTbl OCBOCHHMS THCHUTIIHHBI

Oo0mue

JAucuunianHapHbie (MpeaIMeTHbIE)

OK 01. BeiOupats
CIOCOOBI peLIeHUS
3ama4y
npodeccrnoHaIbHOM
JEATeILHOCTH
MPUMEHUTEIHHO K
pa3IuIHBIM
KOHTEKCTaM;

B yacTtu Tpy10BOr0 BOCTIUTaHMUS:

- TOTOBHOCTh K TpPYAY, OCO3HAHHE IICHHOCTH MAacCTEpCTBa,
TPYIOTO0HE;

-TOTOBHOCTh K aKTHBHOW JIEATEIHBHOCTH TEXHOJIOTHYECKON U
COLIMATIbHOW HAMpaBIECHHOCTH, CIOCOOHOCTh HHHUIIMUPOBATH,
IUTAHAPOBAaTh W CaMOCTOSITEIBHO  BBITIONHATH  TaKylo
JeSITeNIbHOCTD;

- HWHTEpeC K pa3uuHbiM chepam MpodeccHOHATBHON
NeSITeNIbHOCTH,

OBnaneHre yHUBEPCATBHBIMU YYEOHBIMU MMO3HABATEIBHBIMU
NEUCTBUSIMU:

0a30BbIC JIOTHUECKUE JCHCTBHS:

- CaMOCTOATENbHO (HOPMYIHUPOBATh U aAKTyaIU3HPOBATh
npo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJMBaTh CYILIECTBEHHBIH MPHU3HAK WM OCHOBAHUS
JUTSL CpaBHEHWSI, KITacCU(UKAIUU U 0000IICHHS;

- ONpEeNeNATh IeNIU JAEATEeIbHOCTH, 33/1aBaTh MapaMmeTphbl U
KPUTEPUU UX TOCTHKCHHUS;

- BBIABIATH 3aKOHOMEPHOCTM W  NIPOTHUBOpEYHs] B
paccMaTpuBaeMbIX SIBIICHUSX;

- BHOCUTb KOPPEKTUBBl B JESATEIBHOCTb, OLEHUBATh
COOTBETCTBUE  pE3yJbTaTOB  IEJSIM, OIICHUBATh  PHUCKHU
MOCIIEZICTBUI 1eATEIbHOCTH;

- pa3BHBAaTh KpPEAaTUBHOE MBIIUICHHE TPH PEIICHUU
YKU3HEHHBIX TTPOOIIEM

0a30BBIC UCCIICIOBATEILCKUE ACHCTBHS:

- BJIaJeTh HaBbIKAMU  y4eOHO-UCCIIEOBATENLCKONH U
MIPOEKTHOM JIeATETHbHOCTH, HABBIKAMH Pa3pelIeHUs PooIIem;

- BBISIBJISITh MIPUYUHHO-CJIEICTBEHHBIE CBSI3U u
AKTyaJIM3UPOBATh 3a/1ayy, BBIIBUTaTh TUIIOTE3y €€ pEelICHHS,

-BIIAJIETh METOJaMHU JIOKA3aTeNbCTB, aITOPUTMAMU PEIICHUS
3a1a4; yMeHHe (OpPMYJIHPOBATH ONPEACICHUS, aKCHOMBI U
TEOpPEMBbI, MPUMEHATh WX, TPOBOIUTH JIOKAa3aTEIbHbIC
paccyXIeHHs B XO/€ PEIICHHS 3a]1a4;

- YMETh OIIEPUPOBATH TOHITUSMH: CTETIEHb YUCIA, JoTapupm
9rciia; yYMEHHWE BBINOJHATH BBIUMCICHHWE 3HAYCHUH U
npeoOpa30BaHuUs BBIPAKECHUI CO CTETICHSIMU U JoTapupmMamy,
npeoOpazoBaHus APOOHO-PAITMOHATIBHBIX BBIPAXKEHUH;

- yMeTb ONEepUpoBaTh IOHATHUSAMH:  pAIMOHAJbHBIE,
uppalroHalbHbIC, NoKa3aTesbHbIe, CTETICHHBIE,
norapuMUUECKHe, TPUTOHOMETPHYECKHE YpaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI;

- YMETh ONEpHUPOBaTh MOHATHUAMU: (QYHKIUS, HETIPEpPHIBHAS
GyHKIMSA, TNPOW3BOAHASA, TIEpBOOOpasHas, OIpeaeICHHBII
MHTErpajl; yMEHHE HaXOIUTh INPOU3BOIHBIC 3JIEMEHTAPHBIX
(GYHKIMNA, UCTIOJB3YsI CIPABOYHBIC MAaTEpUAIIbI; UCCIEAOBATH
B NpOCTEHIMX ciay4asx (YHKIUM Ha MOHOTOHHOCTB,
HAXOJUTh HaWOOJNbIINE W HAaUMMEHbIINE 3HAUCHUS (DyHKIH;
CTPOUTH Ipa)uK MHOTOWICHOB C MCIIOJIH30BAaHUEM amIapara
MaTeMaTUYeCKOTO aHalln3a; MPUMEHATh MPOU3BOAHYIO INPH
pemieHnu  3a7ad  Ha  JBIDKCHHWE; pemaTrbh  IPaKTHKO-
OPHEHTUPOBAHHBIC 3a/la4d Ha HAUOOJIbLINE UM HaWMEHbBIIHUE
3HAYEHH, Ha HAXOXK/JICHUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMETb ONEpUPOBATh MOHATUAMU: PALlUOHANbHAS (QYHKIIHS,
ToKa3aTebHas byHKIHS, CTETNeHHas byHKIMS,
aorapugmuyeckas GyHKLIUS, TPUTOHOMETpHUECKUe (PYHKIINH,
oOpaTHble (DYHKIIMH; YMEHHE CTPOUTHh TpauKh HU3YYECHHBIX
(GYyHKIMHA, UCTIONB30BaTh TpaUKU MPU W3YUYEHUH MPOILIECCOB
U 3aBUCHMOCTEH, NPU pEIICHUH 3a7ad U3 APYTHX Y4eOHBIX
OpPEeIMETOB M 33aJady M3 peaJbHOM JKM3HM; BBIpaXKaTh




HaXOIUTh apFYMeHTI)I JJIA OOKa3aTCJIIbCTBA CBOUX
YTBEPKJICHHIA, 33/1aBaTh MTAPAMETPhl M KPUTCPUH PEILICHHS,

- aHaJ'II/I3I/IpOBaTI) HOHy‘IGHHBIG B XO0I€ pemeHI/m 3aga4uu
pe3yJbTaThl, KPUTUYCCKH OIICHUBATh WX JOCTOBEPHOCTD,
HpOFHOSHpOBaTB N3MCHCHHC B HOBBIX YCJ'IOBI/IﬂX;

- yMeTh T[EPCHOCHTh 3HAHHWS B TO3HABATCIBHYIO U
HpaKTI/I‘-IeCKYIO O6J'IaCTI/I KUBHECACATCIIBHOCTH,

- yMeTh WHTETPUPOBATh 3HAHHUS W3 Pa3HBIX MPEIMETHBIX
obOJjacren;

- BBIBUTaThb HOBBIC HJCH, NpEIJIaraTh OPHUTHHAIBHBIC
IIoaxoabl u peHIeHI/ISI nu CHOCO6HOCTI) X HCIIOJb30BaHHA B
MO03HABATEIBHOM U COLMAILHON PAKTUKE

(dbopMyIaMu 3aBUCUMOCTH MEXK]Ty BETHUYNHAMMT;

- YMETh pellaTh TEKCTOBbIE 3aJjaud pa3HbIX TUIOB (B TOM
Yrcie Ha MPOICHTHI, JOJM W YacTH, Ha JIBUXKEHHE, padoTy,
CTOMMOCTh TOBapOB M YCIyT, HAJIOTH, 3aJayd H3 00JIacTH
yOpaBieHUs JHMYHBIMM M CeMEHHBbIMU  (puHaHCaMu);
COCTAaBIIAITh BBIPAXKCHUS, YPaBHEHHUsS, HEPAaBEHCTBA U HX
CUCTEMBI IO YCJIOBHMIO 3a/1a4d, HCCIENOBATH I10JYyYEHHOE
pelIeHe U OLEHUBATh MPABIONOJ00HOCTh PE3yIbTaTOB;

-yMeTh OIepupoOBaThH MOHSTHSIMU: cpenHee
apupMeTHuecKoe, MeIuaHa, HauOoJblllee W HaUMEHbIlee
3HA4YEHMs, pa3Max, JUCIEpPCUs, CTaHAAPTHOE OTKIOHEHHE
YHCIOBOr0 Habopa; yMEHHE H3BIEKaTh, MHTEPIPETUPOBATH
nH(pOopMalLnIo, IPEJICTABICHHYIO B Ta0INIaX, HA AMArpaMMax,
rpadukax, OTPakarollyl0 CBOMCTBA pEalbHBIX IMPOLECCOB U
SIBJICHUH; TIPEJCTABISATh NH()OPMAIIUIO ¢ TIOMOIIBIO TAOJIHII U
JyarpamMM; MCCIIEOBaTh CTaTUCTHUYECKHE JaHHbIE, B TOM
guciae C  TIPUMEHEHHEM  TpaHUuecKuX  METOIOB U
JJIEKTPOHHBIX CPENICTB;

- YMEThb ONIEpUPOBATH MOHATUSAMU: CIy4dailHBIH ONBIT U
cilydyaifHoe COOBITHE, BEpPOSITHOCTb CIY4YallHOTO COOBITHS;
YMEHHE BBIYHMCIATH BEPOATHOCTb C  HCIHOJB30BaHUEM
rpadMuecKuX METOJIOB; NMPUMEHATh (HOPMYJIbl CIOXKEHUS U
YMHOXKEHHUSI BEpPOSITHOCTEH, KOMOHWHATOpHBIE (aKThl |
¢dbopMyaBbl TpU pELIEHWH 337ay; OLEHHBATh BEPOSTHOCTH
peasbHbIX  COOBITHMI;  3HAKOMCTBO  CO  CIy4aillHBIMU
BEJIMYMHAMH; YMEHHUE IPUBOJUTH IIPUMEPHI MPOSBICHUS
3aKOHa OOJNBIIMX YHCENT B TPUPOJHBIX W OOIIECTBEHHBIX
SIBJICHUSX;

- YMETb ONEpUPOBATH MOHATUSIMH: TOUKA, IPAMasi, MJIOCKOCTb,
IIPOCTPAHCTBO,  JABYIPAHHBIM  Yroj,  CKPELIMBAIOLIUECS
MpsiMble, apaIeIbHOCTh U MEPIEHAUKYIISIPHOCTh MPSMBIX U
IUIOCKOCTEH, YToJl MEXKAY NPSMBIMH, YTOJ MEXAY NPSAMOM U
IJIOCKOCTBIO, YIOJI MEXAY IUIOCKOCTSIMH, PAacCTOSHHUE OT
TOYKM JO IUIOCKOCTH, PAaCCTOSSHUE MEXKIY NpPSIMbIMHU,
pPacCcTOsIHUE MEXKIY IJIOCKOCTSIMM; YMEHHUE HUCII0JIb30BATh MPU




pElIeHNH 3a/1a4 U3YYCHHBIC ()aKThl M TCOPEMBI INITAHUMETPHH;
YMEHHUE OIICHUBATh pa3Mepbl 00BEKTOB OKPYIKAIOIIECTO MHPA;

- YMETh OIEPUPOBAThH IMOHSATHUSIMHU: MHOTOTPAaHHUK, CCUCHHE
MHOTOTpaHHHKa, Ky0, MapaulejenuIe, npu3Ma, nTupaMua,
¢durypa ¥ MOBEPXHOCTHh BpAIICHUS, MMIJIUHAP, KOHYC, WIap,
cdepa, ceueHus: GUrypsl BpalCHUs, MIIOCKOCTh, KacAKOIIAsCs
chepbl, IWIMHAPA, KOHyCa, IUIOMIA[b IOBEPXHOCTH
MUPaMUJIbl, TMPU3MBI, KOHyCa, IWJIMHIpPA, TUIOMAAb chepsl,
00beM Ky0Oa, IPsIMOYTOJILHOTO TIapaJijIesIeTUIe1a, TUPAMHUIbI,
NpU3MbI, [WIMHIpPA, KOHyca, IIapa; yMEHHE H300pakaTh
MHOTOTPAaHHUKH W TIOBEPXHOCTH BPAIICHUS, WX CCUYCHUS OT
PYKH, C TIOMOIIBIO  YEPTEeXKHBIX HHCTPYMEHTOB U
ANIEKTPOHHBIX CPEJICTB; YMEHHUE PACIIO3HABATH CUMMETPHIO B

IIPOCTPAHCTBC, YMCHUC pacnno3HaBaTb IIpaBHUJIbHBIC
MHOT'OI'paHHUKU
-YMETb ONeprupoOBaThH IIOHATHUAMM JABMOKCHUC B

MpOCTpaHCTBE, MOMO0HBIE (UTYpBl B  TPOCTPAHCTBE;
HCIIOJIb30BAaTh OTHOLIEHWE IIIOLAJEH TIOBEPXHOCTEH U
00BEMOB TIOAOOHBIX (UTYP TIPU PEIICHUH 3a/1aY;

- YMETb BBIUUCIATH T€OMETPUUECKUE BETUUMHBI (AJIMHA, YTOJ,
IIomanab, O00beM, IUIOWAAb IOBEPXHOCTH), MCIOJb3YS
U3y4eHHbIE (GOPMYIIBI U METOIbI;

- YMETh ONEpUPOBATh MOHATHIMH: HPSIMOYTOJIbHAs CHUCTEMA
KOOpJAWHAT, KOOPAMHATBl TOYKH, BEKTOpP, KOOpAUHATHI
BEKTOPA, CKAISIPHOE IIPOU3BEIECHUE, YTOJI MEXIY BEKTOPAMHU,
CyMMa BEKTOPOB, IPOU3BEACHHUE BEKTOPA HA YNCIIO; HAXOIUTh
C TIOMOIIBI0O M3YyYEHHBIX (OPMYJIT KOOPIWHATHI CEPEIHHBI
OTpE3Ka, PACCTOSTHUE MEKIY JBYMS TOUKaMU;

-yMeTb BBIOUpPATh MOAXOASIIMNA M3YyUYEHHBIM METOJ JUIs
peleHus 3ajaud, pacro3HaBaTh MaTeMaThdyeckue (akThl U
MaTeMaTHYEeCKHE MOJEIU B NPUPOJHBIX M OOIECTBEHHBIX
SBJICHUSX, B HCKYCCTBE; YMEHHE NPUBOIAUTH IPUMEPHI
MaT€MAaTHYECKUX  OTKPBITUM  POCCHMCKOM M  MHUPOBOHU
MaTeMaTHYECKON HAyKH




OK 02.
Hcnons3oBarh
COBPEMEHHBIC
Cpe/cTBa MOUCKa,
aHajau3a u
WHTEpIpeTau
nH(popMaluu U
nH(pOPMaLIMOHHbBIE
TEXHOJIOTHH JIJIS
BBITIOJIHEHUS 337124
npodeccrnoHaTBHOM
NeSATEIbHOCTH;

B 005acTi IEHHOCTH HAyYHOTO TIO3HAHHUS:

- copMHPOBAaHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKd U OOIICCTBEHHOM
MPaKTHUKH, OCHOBaHHOTO Ha JHaJiore KYJBTYP,
CIOCOOCTBYIOIIETO OCO3HAHMIO CBOECTO MecTa B
MOJIUTKYJIBTYPHOM MHPE;

- COBEPIIECHCTBOBAHHUE SI3BIKOBOW U YUTATEIBCKOW KYJIBTYPHI
KaK CpeACTBa B3aMMOJEWUCTBUS MEXAY JIOJbMHU U IO3HAHUS
MHPA;

- OCO3HaHHE IIEHHOCTH HAy4YHOW AESTENIbHOCTH, TOTOBHOCTh
OCYILIECTBIISATh MIPOEKTHYIO u HCCJIEI0BATEIbCKYIO
NEeATEIbHOCTh MHAUBUAYAJIBHO U B TPYIIIE.

OBnaseHne YHUBEPCAIBLHBIMH YUYCOHBIMU IT03HABATEIHLHBIMU
NEUCTBUSIMMU:

pabota ¢ nH(pOpMAITHEH:

- BJIAJICTh HABBIKAMH MOJY4YeHHUS] UH(DOPMAIIMK U3 UCTOUYHUKOB
Pa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBIISAThH MOUCK, aHATH3,
CUCTEMAaTHU3AIMI0 U WHTEPIPETANIO HHGOPMALIUU Pa3IHUHBIX
BHJIOB U (DOPM TIIPE/ICTABIICHHUS;

- co3laBaTh TEKCThl B PAa3NUYHBIX (opMarax C Yy4eToM
Ha3HauYeHHs WHOOpPMAIMU W 1EJEBOM ayJIuTOpWHU, BBHIOUpAs
ONTUMAJIBHYIO (POpPMY MPENCTaBICHUS U BU3YaIH3alUy;

- OIEHUBATh JIOCTOBEPHOCTH, JICTUTHMHOCTh MH(POpPMAIUH, €
COOTBETCTBUE IIPABOBBIM M MOPAIbHO-3TUYECKUM HOPMaM;

- HCII0JIL30BAaTh CpeiacTBa MH(pOpPMaIMOHHBIX u
KOMMYHHKAIIMOHHBIX TEXHOJIOTMM B PEIIEHUH KOTHUTHUBHBIX,
KOMMYHHUKATUBHBIX i OpraHU3aIMOHHBIX 3aJa4 c
coOII0IEHNEM TpeOoBaHUi 3PrOHOMUKH, TEXHUKHU
0€30MacCHOCTH, THUTHEHBI, PECypcocOepexeHus, MPaBOBBIX M
ATUYECKHX HOPM, HOPM HUH(OPMAIIMOHHOW O€30MacHOCTH;

- BJIAJCTh HABBIKAMH PACIIO3HABAHUA M 3alIUTHI HH(GOPMAINH,
nH(OPMaIIMOHHON 6€30MaCHOCTH JTUYHOCTH

- YMETb ONEpUpPOBATh MOHITUSIMM: pallMOHATIbHAS (YHKIUS,
noKa3aTesbHast byHKIMA, CTETeHHas byHKIMS,
norapudmmudeckas GyHKIUS, TPUTOHOMETpHUYECKUe (PYHKIINH,
oOpaTHble (DYHKIUHM;, YMEHHE CTPOUTH I'pauKH H3YYEHHBIX
(GYHKIMNA, UCTIONB30BaTh TpadUKU NMPU W3YYEHUH TPOIECCOB
U 3aBUCHUMOCTEH, NMpH pEelIeHUuHU 3a7ad U3 JPYrux Y4eOHBIX
NpeIMETOB M 33Jady M3 pPEaJbHOM JKU3HU; BBIPAXKATh
(opMynaMu 3aBUCUMOCTH MEX]ly BETMUUHAMU;

-yMETh OIIepUpOBATH HOHSTUSMU: TOKJIECTBO,
TOXIECTBEHHOE IpeoOpa3oBaHMUEe, YpPaBHEHUE, HEPAaBEHCTBO,
CUCTEMAa ypaBHEHHH UM  HEPABEHCTB, pPAaBHOCHIBHOCTb
YPaBHEHMH, HEpaBEHCTB M  CHUCTEM, pallOHAJIbHbIE,
UppalMOHAIIbHBIE, MOKa3aTelbHbIE, CTEIICHHBIE,
JorapupmMuyUecKue, TPUTOHOMETPHUUYECKHUE YpaBHEHHS,
HEpaBeHCTBA U CHUCTEMbl; yMETh pelllaTh YypaBHEHUS,
HEpaBEHCTBA U CUCTEMbI C MOMOILIBIO PAa3IMYHBIX MPUEMOB;
pelath ypaBHEHHsI, HEPAaBEHCTBA U CUCTEMBI C IIapaMeTPOM;
IPUMEHATh YpPAaBHEHMs, HEPABEHCTBA, WX CHUCTEMBl IS
pelleHrns MaTeMaTU4ecKUX 3aJad W 3aJad M3 pa3IMYHbIX
o0JacTeil HayKu M peanbHOH KU3HH,

- YMeTb CBOOOJHO OINEpPUPOBaTh MOHSITUSIMM: JBHIKEHUE,
napajyieIbHbli MEePEeHOC, CUMMETPHsl Ha IUIOCKOCTH U B
IPOCTPAaHCTBE,  MOBOPOT,  IpeoOpa3oBaHuMe  MOJ00MS,
noJo0Hble  (UrypBl; yMeTh pacro3HaBaThb paBHbIE U
MoI00HbIE (UTYpHI, B TOM 4YHCJIE B NPUPOJE, HUCKYCCTBE,
apXUTEKType;  yMEThb  HCIOJIb30BaTh  TI'€OMETPHUYECKHUE
OTHOIIECHUS, HAaXOIUThb F€OMETPUUYECKUE BEIMYMHBI (IJIMHA,
yroi, miom@aab, o0bEM) HpU pPELICHUM 3aJad U3 JPYrux
y4€OHBIX MPEIMETOB U U3 PEATILHOM KU3ZHU




2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JAUCIUILIAHBI

2.1. O6beM y4eOHON AMCUMIIUHBI U BUABI YUeOHOH padoThl

Bua y4eoHoii padoThI O6bem yacoB

O6bem 00pa3oBaTeIbHOI IPOrpaMMbl Y4eOHOH TUCUMIIIUHBI 296

B TOM YHUCJIC:

TEOpETHYECKOE 00yUCHIE 182

nabopaTopHbIe pabOTHI -

MPaKTUYECKHUE 3aHITUS 106

WH/IMBUY aJIbHBIN MIPOEKT (Oa/mem) HET

KOHTpOJIbHAs paboTta -

Koncynpranus 4

IIpome:kyTouHas aTTecTanus (AK3aMeH) 4




2.2. TemaTH4eCKUH NJIAH M cOJepP:KaHUe YUeOHOM IMCUMILINHBI

HaunmenoBanue Coaeprxanue yueOHOro Mmarepuasa u GopMbl OPraHU3anMH J1esITeTbHOCTH O0bem DopmMupyeMbI
pa3iesioB U TeM o0yyarommxcs B Yacax e
KOMIIeTCHIIUH
1 2 3 4
OcnogHoe codepicanue
Pa3nea 1. IlloBTopeHue Kypca MaTeMaTHKH OCHOBHO# IIKOJIbI 24
Tema 1.1 Coaep:xxanue yueOHOro MaTepuaJia 4
Lens u 3amaun Teoperuyeckoe o0yueHue 2
MaTeMaTHKH MpU Iens 1 3a1a41 MaTeMaTUKN IIPU OCBOCHHUHU CIIEIIUAIBHOCTH.
OCBOCHHMH ba3oBble 3HaHMA M YMEHHs IO MaTeMaTHKe B MPO(ECCHOHATLHON U B TOBCEHEBHOM
CHEIUAIBHOCTH. Yncaa | nesTeIbHOCTH.
Y BBIYUCIICHUS JleWicTBUS HaJ| MOJIOKUTEILHBIMU M OTPUIIATEIbHBIMH YHCIAMU, C OOBIKHOBEHHBIMU U
JEeCATUYHBIMU JPOOSIMHU.
JleWicTBUs co cTeneHsIMU, OPMYJIBI COKPALICHHOTO YMHOXEHHUS
B ToM umnciie, NPAKTHYECKHUX 3aHATHH 2
[Ipaktnueckoe 3ansatue. Tect « Bxoasammii KOHTPOIb 3HAHUK»
Tema 1.2 Coaep:xkanue yu4eGHOro MaTepuaia 6 OK 01, OK 02
[IpoueHTHBIE
— Teopernueckoe o0yueHue ) 4
g — MpocTtble I‘IpOL\I:EHTbI, pa3Hble cnocobbl X BbluMCAEeHUA. JIMHENHble, KBagpaTHbIe,
HEPABEHCTBA APOBHO-NMHENHbIE YPaBHEHNA N HEPAaBEHCTBA
B ToM 4nciie, NpaKTHYECKUX 3aHATHI 2
[IpakTuueckoe 3ansatue: Penienue npumMepos
Tema 1.3. Coaepxanue y4eOHOro MmaTepuaJia 6
[IpouenTtHbIE TeopeTnueckoe odyuenue 4
BBIUHCJICHUS B [IprMeHeHne IPOLEHTOB NPU pelIeHHe SKOHOMMUYECKUX 3ada4
Ipo(eCCHOHATEHBIX B Tom unciie, NPAKTHYECKHUX 3aHATHH 2
3a7a49ax [IpakTrueckoe 3aHsTue. BoluncieHre NpoleHTOB.
Tewma 1.4 Coaep:xkaHue y4eOHOro MaTepuaJia 8
Pemenne 3anay. TeopeTnueckoe odyueHue 4




BxoaHOI KOHTPOJIb

Borunicnenuss u npeoOpa3oBaHusl. YpaBHEHUS M HepaBeHCTBA. l'eomerpusi Ha
IJIOCKOCTH

B ToM umnciie, NPAKTHYECKHUX 3aHATHH 4
[IpakTrueckoe 3aHsATUE. Y PaBHEHUS.
Pa3nea 2. IIpsiMble M IIOCKOCTH B IpocTpaHcTBe. KoopanHaThl M BEeKTOPHI B NIPOCTPAHCTBE 38
Tema 2.1. OcHOBHBIE Coaep:xxanue yueOHOro MaTepuaJia 6
HOHATHUS TeopeTnueckoe odyuenue 4
CTEPEOMETPUH. IIpenmer crepeomerpun. OCHOBHbIE TMOHATHS (TOYKa, MpsMasi, IJIOCKOCTb,
Pacnonoxenue npsAMBIX | mpocTpaHcTBO).  OCHOBHBIE ~ akCHMOMBI  cTepeoMeTpuu.  Ilepecekarommect,
Y TUIOCKOCTEN napajulefibHble M CKpEIMBAIOIIMECs TMpsIMble. YTIOJd MeXAy MpsMbIMH B
npoctpancTee. llepnenaukynsapHocTs npsAMbIX. OCHOBHBIE INPOCTPAaHCTBEHHBIE
burypsl
B ToM 4nciie, NPaKTHYECKUX 3aHATHH 2
[IpakTuueckoe 3anarue. Pemenue 3agau
Tema 2.2. Coaep:xaHue yueOHOro MaTepuaJia 6
Hapannenbﬂocn: Teopernueckoe o0y4eHune 4
IPAMBIX, MPAMOU M | TapannensHble npsiMast U wiockocTs. Onpenenctue. [Ipusnak. CBoicTBa.
TTOCKOCTH, TIIOCKOCTEH | TTapannensuble muockoctu. Onpenenenue. [pusnak. CoiicTsa.
Terpasap u ero oanementsl. [lapamnenenunen u ero snemeHTsl. CBOMCTBa OK 01, OK 02
IIPOTUBOIOJIOXKHBIX T'paHell U nuaroHanei napamenenumnena. [loctpoeHre 0CHOBHBIX
CEYCHUM
B Tom unciie, npaKTHYECKUX 3aHATHH 2
[IpakTrueckoe 3ansatue. Pemenue 3anaq
Tema 2.3. Coaepxanue y4eOHOro MaTepuaJia 4
IlepnenaukynsapHocts | TeopeTnueckoe o0ydeHuUe 2
HPSAMBIX, IPSIMOM U [lepniennukynspusle mnpsmble. [lapamuienbHble psMble, NEPHEHAUKYJAPHBIE K
IUIOCKOCTH, IJIOCKOCTEN | TuIocKOCTH. [IpHU3HaK neprneHauKyIsIpHOCTH NPSIMOU M IMIJIOCKOCTH
B ToM 4nciie, NPaKTHYECKUX 3aHATHH 2
[IpakTuueckoe 3anarue. Pemenue 3agau
Tema 2.4. Coaepixanue yueOHOro MaTepuasa 4
Hepnernuicynsp Teopernueckoe o0yueHue 2

HakJIOHHas. Teopema o
TpeX MEepPIEeHANKYIIIpax

[lepnenaukynsp u HakiIoHHas. Teopema O Tpex MEPHEHAMKYJISpax. YTOJI MEXITY
IIPSIMOM U TUIOCKOCTBIO.




VYroa Mexnay miIockocTsAMU. [lepnenauKynsipHbIe IIOCKOCTH.
PaccTosiHMs B IPOCTPAHCTBE

B ToM umnciie, NPAKTHYECKHUX 3aHATHH 2
[IpakTHueckoe 3aHATHE. YTOI MEXAY IUIOCKOCTIMM.
Tema 2.5. Koopaunatel | Conep:kanue yueOHOro MaTepuaJia 6
Y BEKTOPHI B Teopernueckoe o0yuenue 4
IIPOCTPAHCTBE JlexapToBbl KOOpIMHATBl B IPOCTpaHCTBE. BexTopsl B mpoctpaHcTBe. CllOKEHUE U
BBIUMTAHUE BEKTOPOB. YMHO)KEHHE BEKTOpa Ha 4uciio. CKajlgpHOE NpPOU3BEJIECHUE
BeKTOpOB. [TpocTeiimue 3agaun B KOopaAuHaTax
B Tom unciie, npaKTHYECKUX 3aHATHH 2
[IpakTuueckoe 3anatue. Pemenne 3agau
Tema 2.6. IIpsimble u Coaep:xxanue yueOHOro MaTepuaJia 6
IUIOCKOCTH B Teopernyeckoe o0yuenue 4
IPaKTUYCCKHX 3a4a4ax | B3anmHOe pacnosokeHwe NpsAMbIX B IpocTpaHcTBe. llapamnensHocTs mpsmMoil u
IUIOCKOCTH, MapajUIeIbHOCTh  IJIOCKOCTEH, MNEPHEHAUKYISPHOCTh IJIOCKOCTEH.
PacnionoxeHne mpsMbIX M IUIOCKOCTEH B OKpy’KaroleM Mupe (TIpHUpone,
apXUTEKTYype, TEXHUKE). PelieHne npakTuKo-OpueHTUPOBAHHBIX 3a4a4
B ToM umnciie, NPAKTHYECKHUX 3aHATHH 2
[IpakTrueckoe 3ansatue. Pemenue 3anaq
Tema 2.7 Pemenne | Conep:kanue yueOHOro MaTepuajia 6
3aaad. [Ipsimbie u | TeopeTrnueckoe o0y4yeHue 4
IUIOCKOCTH, PacrniosioskeHne IpsiMBIX M IUIOCKOCTEW B IpOCTpaHCTBE. [lepneHauKyIspHOCTh U
KOOPJHMHATEI U BEKTOPHI | MAapaJUIebHOCTh MPAMBIX M IUIOCKOCTEH. JleKkapTOBbl KOOPAMHATHI B MPOCTPAHCTBE.
B IIPOCTPAHCTBE BexTops! B nipocTpaHcTBe. ClIOKEHHE U BBIYUTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpA
Ha yncyo. KooparHaTel BEKTOpa
B ToM 4nciie, NPaKTHYECKUX 3aHATHH 2
[IpakTnueckoe 3ansatue. KourponpHas pabora
Paznen 3. OcHoBbI TpUroHomerpun. Tpuronomerpuyeckue GpyHKINU 40
Tema 3.1 Coaep:xxanue yueOHOro MaTepuaJia 6
Tpuronomerpuyeckue | Teopermueckoe o0ydeHuHe 4 OK 01. OK 02
byHKIMHA Pannannas mepa yrna. IToBopoT ToukM BOKpYr Hayana kKoopauHart. OmnpeneneHue ’

ITPOU3BOJIBHOT'O YyTJIA,
qucia

CHHYCa, KOCHMHYCA4, TAHT'CHCAa W KOTAHI'CHCA. 3HaKu CHHYCa, KOCHUHYCA, TaHI'CHCA U
KOTAaHI'CHCA 11O YCTBCPTAM. 3aBHCHUMOCTh MCXKIY CHHYCOM, KOCMHYCOM, TAHTCHCOM H




KOTAaHI'CHCOM OJIHOT'O M TOTI'O K€ yTIJjia

B ToM unciie, NpakKTHYeCKUX 3aHATHI 2
[TpakTrueckoe 3ansTue. Pabota ¢ TPUTOHOMETPHYECKON OKPYKHOCTHIO

Tema 3.2 OcHOBHBIE Coaep:xkaHue y4eOHOro MaTepuaJia 8

TPUTOHOMETPUUECKHE TeopeTnueckoe odyuenue 6

TOXIECTBA Tpuronomerpuueckue TOXIECTBA. [Ipeobpa3oBanus MIPOCTEUIINX
TPUTOHOMETPUUYECKUX BbIpaxkeHHi. CHHYC, KOCUHYC, TAHT€HC U KOTAaHI'€HC YIJIOB O U
- a
B ToM 4nciie, NPaKTHYECKUX 3aHATHH 2
[IpakTrueckoe 3ansTue. TpUrOHOMETPUYECKHE TOXKAECTBA.

Tewma 3.3 Coaep:xaHue y4eOHOro MaTepuaJia 6

Tpuronomerpuueckue | Teopernyeckoe 00yueHne 4

(GyHnkuuy, ux coiictBa | O6macTh ONPENCICHUS W MHOXKCCTBO 3HAUCHUN TPHUTOHOMETPHUYECKHUX (YHKIIHUIA.

U rpaduxu YETHOCTD, HEUETHOCTH, TEPUOTUIHOCTD TPUTOHOMETpUYECKUX GyHKIHH. CBOCTBA 1
rpaduku QyHKIUH y = cos X, Yy = sin X, y = tg X, y = ctg X. Cxarue u pacTsKeHue
rpauKOB TPUTOHOMETPUIECKUX (PYHKITUH.

[TpeoOpazoBanue rpaUKOB TPUTOHOMETPUUECKUX (PYHKIUI
B ToM umnciie, NPAKTHYECKHUX 3aHATHH 2
[Tpaktuyeckoe 3anstue. [loctpoenue rpaukos.

Tema 3.4 O6paTHble Coaepxxanue yueOHOro MaTepuaJa 4

TPUTOHOMETPHUUECKHE TeopeTuueckoe odyuenue 2

byHKIIU OO6patHble TpuroHoMmerpuyeckue GyHkimu. Mx cBolicTBa U rpaduku.

B Tom unciie, npaKTHYeCKUX 3aHATHH 2
[IpakTrueckoe 3ansTue. Pemenue npuMepos.

Tema 3.5 Coaepxanue yueOHOro MaTepuaJia 10

Tpuronomerpuyeckue | Teopernueckoe o0ydyeHuUe 8

YpaBHEHUS U VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHUE tg X = a, ctg X = a. Pemenue

HEPABEHCTBA TPUTOHOMETPUUECKHUX ypaBHEHUI OCHOBHBIX THUIIOB: npocTeimume
TPUTOHOMETPUYECKHE yPAaBHEHHsA, CBONAINIMECS K KBAJpaTHBIM, pelIacMble
Pa3I0KEHUEM Ha MHOXKUTEIH, OTHOPOIHBIE.

[Ipocreiinme TPUrOHOMETPUYECKHNE HEPABEHCTBA
B ToM unciie, NpaKTHYeCKUX 3aHATHI 2

HpaKTquCKoe 3aHaTue. Pemenue IMPpUMCPOB.




Tema 3.6 Pemenue | Conep:kanue yueGHOro MaTepuaja 6
3a/1a4. OcHoBbl | TeopeTnueckoe oGyuenmne 4
TPUTOHOMETPHUH. [Ipeobpa3oBanue TPUTOHOMETPUUYECKUX BhIpAXKEHUMN. Perienre TpuroHoMeTpuyecKkux
TpHUroHOMEeTpUYECKUE | ypaBHEHUU U HEPABEHCTB B TOM YHCIIE C HCIOIH30BAHIEM CBOMCTB (DYHKITUI
GyHKIMH B ToM umciie, NPAKTHYECKUX 3aHATHI 2
[IpakTrueckoe 3ansTue. Penienue npuMepos.
ITpaktuyeckoe 3anstue. KonTposbpHas pabota
Pasnen 4. [IpousBoaHas u neppoodpa3Has QyHKINH 92
Tema 4.1 [lonsiTue Coaep:xaHue y4eOHOro MaTepuaJia 6
IPOU3BOHOM. TeopeTuueckoe odyueHue 4
®opmyJiel U IpaBUiIa [Tpupamenue aprymenTa. Ilpupamenue ¢pyHkuuu. 3agaduu, OpUBOAALINE K MOHATUIO
g hepeHIMPOBAHUS npou3BoAgHON. OrmpenesieHne MPOU3BOAHOU. AJNTOPUTM OTBICKAHUS TPOU3BOIHOM.
Dopmynsl quddepennuponanus. [IpaBuna quddepeHrpoBaHus
B Tom unciie, npaKTHYeCKUX 3aHATHH 2
[IpakTrueckoe 3ansTue. Penienue npuMepos.
Tema 4.2 Ilonsatue o Coaeprxanue yueOHOTro MaTepuaJia 6
HCIPCPLIBHOCTH Teoperuueckoe o0yueHue
(yHxumn. Meron [Tonstue HenpepbiBHON GyHKIMU. CBONCTBA HenpepbIBHONH (QYHKUIUU. CBsI3b MEXIY
MHTCPBAIIOB HETPEPBIBHOCTHIO U AU PepeHInpyeMOCcThIO (YHKIIMH B TOYKE. AJTOPUTM PEIICHUS
HEPABEHCTB METOJ0M MHTEPBAJIOB OK 01, OK 02
B Tom unciie, npaKTHYeCKUX 3aHATHH 2
[IpakTrueckoe 3ansTue. Penienue npuMepos.
Tema 4.3 Coaepxanue yueOHOIro MaTepuaJia 6
I'eomerpuueckuii u Teopernueckoe o0yueHue 4
(bU3HYEeCKU CMBICI ['eomerpuyecknii CMBICT TPOM3BOAHOW (GYHKIMM — YIJIOBOH Kod(duimeHT
IIPOU3BOJHON KacaTenpHOW K rpaduky (QyHKIUM B TOYKE. YpaBHEHHE KacaTeIbHOM K rpaduky
(GyHKIMU. ANTOPUTM COCTaBJIEHHS YpaBHEHMs KacaTelIbHON K rpaduky (QyHKIUU
y=1(x)
B ToM umnciie, NPAKTHYECKHUX 3aHATHH 2
[IpakTrueckoe 3anstue. Pelienne npuMepos.
Tema 4.4 Coaepxanue yueOHOro MaTepuaJa 8
MOHOTOHHOCTh TeopeTuueckoe odyuenue 6

byukun. Touku

Bospacranne u yObiBaHMe (YHKIMM, COOTBETCTBHE BO3pACTaHUs U yObIBaHUS




JKCTpEMyMa GyHKIMM 3HAKy NPOM3BOAHON. 3aJauM Ha MakKCUMyM M MHHHMYM. AJTOPUTM
uccienoBaHus PYHKIIMH U TOCTPOCHHUS ee TpadrKa ¢ TOMOIIbIO MPOU3BOAHOMN
B ToM umnciie, NPAKTHYECKHUX 3aHATHH 2
[IpakTrueckoe 3ansTue. Penienue npuMepos.
Tema 4.5 Coaeprxanue yueOHOIro MaTepuaJia 12
Hccnenosanue Teopernueckoe o0yuenue 10
(GyHkumii 1 moctpoenue | MccnenoBanne GpyHKIIMA HA MOHOTOHHOCTD M ITOCTPOCHUE IPaIKOB
rpaduKoB B ToM yuciie, NPAKTHYECKUX 3aHATHH 2
[TpakTuueckoe 3anatue. Pemienue npumMepos.
Tema 4.6 Haubonsmee | Coaep:kanue yueGHOro MaTepuajia 6
U HalMEHbIIIee TeopeTuueckoe odyueHue 4
3Ha4YCHUS QYyHKIIUH Haxoxxnenne HamOOJBIIEr0O W HAWMEHBINETO 3HAYCHUW (QYHKIUNA, TOCTPOCHUE
rpaMKOB C UCMOJIb30BAHUEM allllapaTa MaTEMAaTHYECKOTI0 aHaJIHM3a
B ToM umnciie, NPAKTHYECKHUX 3aHATHH 2
[IpakTrueckoe 3ansTue. Penienue npuMepos.
Tema 4.7 Haxoxnenne | Coaep:kanue yueOHOro MaTepuaJa 6
ONTUMAJILHOTO TeopeTuueckoe odyuenue 4
pesyJibTaTa ¢ momMouero | HanMensliee u Haubosblee 3Ha4eHne GyHKIuu
IPOU3BOJIHON B B ToM unciie, NPAKTHYECKUX 3aAHATHI 2
IIPaKTUYCCKMX 3aMa49ax | [Ipaktudeckoe 3aHsATHe. Pemenue npumepos.
Tema 4.8 Conep:xxaHue y4eOHOro MaTepuaJia 14
[TepBooOpa3zHas Teopernueckoe o0yueHue 10
byukuuu. [IpaBuna O3HakoMIJICHHE C TIOHSATHEM HHTETpajga W mnepBooOpaszHod mis GyHKkumn y=f(X).
HaXO0XKICHUS Pemenne 3amay Ha CBS3b IEPBOOOPA3HON M €€ MPOU3BOAHOM, BBHIYMCICHUE
epBOOOPa3HBIX nepBooOpazHor uisi maHHOW (yHkuu. Tabmuma dopmyn s HaXOXACHUS
nepBooOpa3HbIX. M3ydyeHue npaBuiia BEIYUCICHHS IEPBOOOPA3HOM
B ToM umnciie, NPAKTHYECKHUX 3aHATHH 4
[IpakTrueckoe 3anstue. Penienne npumMepos.
Tema 4.9 [1nomane Coaep:xaHue y4eOHOro MaTepuaJia 14
KPUBOJIMHENHOMN Teoperuueckoe o0yueHue 10

tpanenun. Popmya
Herorona — JleitOaumna

3ajaud, NPUBOIAUIME K TOHSATHIO OIPEAENICHHOIO HMHTErpajsa — O BBIYUCICHUU
IJIONIAAM  KPUBOJMHEWHON Tpaneuuu. [loHsTne onpeaenéHHOro MHTErpana.
['eomeTpuueckuii u (GU3NYECKUH CMBICI OMpeNelIeHHOro wuHrerpanga. dopmyna




Herorona — JleiiOuumna.
Penrenue 3a1ay Ha MPUMEHEHUE UHTETPaia il BEIYUCICHUS (PU3NUCCKUX BEITUYUH U
Iomanei

B ToM unciie, NpaKTHYeCKUX 3aHATHI 4
IIpakTrueckoe 3anstue. Penienne npuMepos.
Tema 4.10 Pemenue Coaep:xkaHue y4eOHOro MaTepuaJia 14
3anay. IIponsBognas u | Teopernueckoe odyyenue 10
nepBooOpazHas @®opmynbl u npaBwia quddepenupoBanus. McciaenoBanne QyHKIUNA C TOMOMIIBIO
(GyHKUIMU. npou3BoHON. Hanbombiee 1 HauMeHblIee 3HaYeHUs! (PYHKLUH.
Brruncnenue nepBooopasHoi. [IlpuMenenne nepBooOpa3Hoii
B ToM 4nciie, NPaKTHYECKUX 3aHATHH 4
[IpakTrueckoe 3anstue. Penienne npuMepos.
Pasznen S. MHOrOrpaHHHMKH M TeJla BpallleHHsl 28
Tema 5.1 Ilpusma, Coaepxanue yueOHOro MaTepuaJia 6
napajienenunes, kyo, | Teopermueckoe o0yueHue 4
UPAMHJIA U UX ITpusma (HakjOHHas, mpsMas, NpaBuwibHasg) U e€ sneMeHTsl. [lapamnenenunen.
CEUYeHHUs CpoiictBa mpsimoyronpHoro mapamienenunena. Ky6. Ilupamuna u e€ s1eMeHTHI.
[IpaBunbpHas nupamua
B ToM unciie, NpaKTHYeCKUX 3aHATHI 2
[IpakTnueckoe 3aHaTue. PemeHne npuMepos.
Tema 5.2 [IpaBunbubie | Coaep:kanue yueOHOro MaTepuajia 6
MHOT'OI'PAaHHUKU B TeopeTnueckoe odyuenue 4 OK 01. OK 02
JKA3HU [Inomane [IOBEPXHOCTHU MHOT'OI'PaHHUKOB. IIpocreitmme KOMOUHAINH ’
MHOT'OIPAaHHHMKOB. BpIUunCleHHne 53J€MEHTOB MNPOCTPAaHCTBEHHBbIX ¢uryp (péodpa,
JauaroHanu, yrisl). [TpaBuiibHble MHOTOIpaHHUKU
B ToM unciie, NPaKTHYeCKUX 3aHATHI 2
IIpakTrueckoe 3anstue. Penienne npumMepos.
Tewma 5.3 Conep:kanue y4e0HOro MaTepuaJa 6
[umuuap, konyc, map | TeopeTuueckoe odyueHue 4

U UX CCUCHUA

[Munuuap, xonyc, chepa u map. OCHOBHBIE CBOMCTBA MPSIMOT0 KPyroBOro LMIMHIPA,
IOpSMOT0 KpYroBoro KoHyca. M3oOpakeHue Ten BpallleHUs Ha IUIOCKOCTH.
[IpencraBnenne 06 yceuéHHoM konyce. CeueHHs KoHyca (IapaieIbHOe OCHOBAHUIO
U T[pOXOAsIee 4epe3 BepUIMHY), CEYeHMs [MIMHIpa (mapajulelbHO U




NEPIEeHIUKYISIPHO OCH), ceUeHUsIX Iapa. Pa3BépTka nuauHapa U KoHyca

B ToM unciie, NpaKTHYeCKUX 3aHATHI 2
IIpakTrueckoe 3anstue. Penienne npuMepos.
Tema 5.4 O0beMEbI 1 Coaep:xkaHue y4eOHOro MaTepuaJia 6
IUIOIIAN TeopeTnueckoe odyuenue 4
IIOBEPXHOCTEH TeI O0wem mpsiMoyroipHOTO Mapauienenumeaa. Oovpem kyda. OObeMbl IPSIMOM TPU3MBI
u uaneapa. O0bemsl nupamMuasl U Konyca. O0bem mapa
B Tom unciie, npaKTHYeCKUX 3aHATHH 2
IIpakTuueckoe 3anatue. Pemenue npuMepos.
Tewma 5.5 Pemenue Conep:xxanue yueOHOro MaTepuaJia 4
3a1a4. MHOrorpaHHUKHU
1 TelIa BPAIICHHS Teoperuueckoe o0yueHue 2
OOBeMbl ¥ IUIOMIAIN TOBEPXHOCTH MHOTOIPAHHHUKOB U T€JI BPAIICHUS
B ToM umnciie, NPAKTHYECKHUX 3aHATHH 2
[IpakTrueckoe 3ansTue. Penienne npuMepos.
Pa3nes 6. Ctenenn u kopuu. CTeneHHasi, NOKa3aTeJbHasi M Jjorapupmuyeckasi GyHKuuu 46
Tema 6.1 Crenennas Coaep:xxanue yueOHOro MaTepuaJia 8
(GyHkys, ee cBoiicTBa. | Teopernuyeckoe odyueHune 4
IIpeobpaszoBanue [ToHATHE KOpHS N-OM CTENMEHU M3 JEHCTBUTENbHOro umcna. Dynkumm y = Vx ux
BBIDQ)KCHHUH C KOPHAMH | cBoiictBa 1 rpaduku. CBoiicTBa KOpHS n-oit cremeHu. [IpeoOpa3oBanue
n-o¥ CTENeHn UPPaLMOHAIIBHBIX BhIPAXKEHHM
B ToM 4nciie, NPaKTHYECKUX 3aHATHH 4
IIpakTrueckoe 3anstue. Penienne npumMepos.
Tema 6.2 CBoiicTBa Coaep:xkaHue y4eOHOro MaTepuaJia 6 OK 01. OK 02
CTEIICHHU C Teopernueckoe odyuenue 4 ’
palMOHAIBHBIM U [ToHATHE cTeMEHW C palMOHAIBHBIM MoKa3aTeneM. CreneHHble (YHKIHMH, WX
JIEUCTBUTEIIbHBIM CBOMCTBA U rpauKu
NIOKa3aTeJIsIMU B Tom unciie, npaKTH4YeCKUX 3aHATHH 2
IIpakTuueckoe 3anarue. Pemenue npuMepos.
Tema 6.3 Pemenue Coaepikanue yueOHOro MaTepuasa 8
MppalOHAIbHBIX TeopeTuueckoe odyueHue 4
ypaBHEHUN PaBHOCHJIBHOCTE MPPALIMOHAJIBHBIX YPABHEHUN. METOIbI MX pEIICHUS
B ToM unciie, NpaKTHYeCKUX 3aHATHI 4

IIpakTrueckoe 3anstue. Penienne npuMepos.
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Tema 6.4 Coaep:xxanue yueOHOro MaTepuaJia 8
[Toka3arenpHas Teoperuyeckoe o0yueHue 4
(GyHKkuus, ee cBoiictBa. | CTemeHb ¢  NPOM3BOJBHBIM  JICHCTBHTENBHBIM  TOKazarenaeM. OrmpeaereHue
ITokazarenbHble Noka3aTteqbHOH (YHKIMM ¥ ee CBOWcTBAa. 3HAKOMCTBO C IPUMEHEHUEM
ypaBHEHUS U Moka3zaTenbHOM  (QyHKIMH. PerieHne TmoOKa3aTeNbHBIX YpaBHEHUN  METOI0M
HEpPaBEHCTBA yYpaBHUBAaHMs  IIOKa3aTeled,  METOJOM  BBEIEHUS  HOBOM  IIEPEMEHHOMN,
(YHKIIMOHAJILHO-TpapUUECKUM METOOM. PelieHne noka3aTreabHbIX HEPABEHCTB
B ToM unciie, NpaKTHYeCKUX 3aHATHI 4
IIpakTrueckoe 3anstue. Penienne npumMepos.
Tema 6.5 Jlorapudm Coaep:xaHue y4eOHOro MaTepuaJia 6
yucia. CBoicTBa TeopeTnueckoe odyuenue 2
JorapugpmMoB Jlorapudm uyucna. CoricTa sorapudmoB. Onepanms JorapuMUPOBaHUS
B ToM 4nciie, NPaKTHYECKUX 3aHATHH 4
[IpakTrueckoe 3anstue. Penienne npuMepos.
Tema 6.6 Coaep:xkaHue y4eOHOro MaTepuaJia 6
Jlorapudmmueckas Teoperuueckoe o0yueHue 2
¢GyHkiys, ee cBoiictBa. | Jlorapudmudeckass QyHKIMS H ee cBoiicTBa. IloHsATHE JIOrapu(MHUECKOTO
Jlorapupmuueckue ypaBHeHus. Ormepaisi NOTEHUUPOBAaHUSA. TpH OCHOBHBIX METOJA pELICHUS
YpaBHEHUS, JorapupMHUUECKUX YPaBHEHUM: (byHKIMOHATBHO-TpapUIECKHA, METO]
HEpPaBEHCTBA MMOTEHIIMPOBAHMUS, METOJl BBEACHUS HOBOM mnepemeHHOW. Jlorapudmudaeckue
HEpaBEHCTBA
B ToM umnciie, NPAKTHYECKHUX 3aHATHH 4
[IpakTrueckoe 3ansTue. Penienne npuMepos.
Tewma 6.7 Pemenue Coaep:xaHue y4eOHOro MaTepuaJia 4
3agad. CreneHHas, TeopeTuueckoe odyuenue 2
NOKa3aTelbHas U CrenenHasi, nokaszarenabHas U Jorapudmuueckas Gynkuuu. Pemenue ypaBHeHUH
norapupMuyecKas B ToM 4nciie, NPAKTHYECKUX 3aHATHH 2
(yHskmn [IpakTrueckoe 3anstue. Pemenue npuMepos.
Pa3nes 7. DjieMeHTBI TEOPUHM BEePOSITHOCTEH M MAaTeMAaTHYEeCKOH CTaATHCTHKH 20
Tema 7.1 CoObiTHeE, Coaep:xkaHue y4eOHOro MaTepuaJia 4
BEPOATHOCTH COOBITHA. | TeopeTnyeckoe odyyeHue 2 OICO1, 0K 02

Cnoxenue u
YMHOKEHHUE

CoBMecCTHBIC 1 HECOBMECTHBIE COOBITHSI. TE€OpeMBbI 0 BEPOATHOCTH CYMMBI COOBITHH.
VYcioBHas BEpOSITHOCTb. 3aBUCHUMBbIE M He3aBUCHMbIE coOblTusi. Teopembl o
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BEPOSITHOCTEN BEPOSITHOCTH NPOU3BEACHUSI COOBITUI
B ToM unciie, NpaKTHYeCKUX 3aHATHI 2
IIpakTrueckoe 3anstue. Penienne npuMepos.
Tema 7.2 BepositHocTh | Coep:kaHue y4eOHOT0 MaTepuaja 4
B mpodeccoHaNbHBIX | TeopeTnueckoe odyueHue 2
3aayax OTHOCHTEeNbHAS YacTOTa COOBITHS, CBOWCTBO €€ ycTOMYMBOCTH. CTaTHCTHYECKOe
omnpenaeneHue BeposiTHOCTU. OlleHKa BEPOSITHOCTU COOBITHS
B Tom unciie, npaKTHYeCKUX 3aHATHH 2
[IpakTnueckoe 3aHsiTue. Penienue npuMepos.
Tema 7.3 luckpetHas Coaep:xxanue yueOHOro MaTepuaJia 4
Cly4daiiHas BEJIMYHHA, Teoperuyeckoe o0yueHue 2
3aKOH €€ Buppl ciyyaiinbix BennurH. OnpeeneHrne TUCKPETHON Cy4ailHON BeJIMYUHbBL. 3aKOH
pacupenenesus pacnpenesieHns] AMCKPETHOM CIIyYallHOW BEJIMYMHBI. E€ 4nCiIOBbIe XapaKTEPUCTUKHU
B ToM umnciie, NPAKTHYECKHUX 3aHATHH 2
[IpakTrueckoe 3ansTue. Penienue npuMepos.
Tema 7.4 3apauun Coaep:xaHue yueOHOro MaTepuaJia 4
MaTEMaTHYECKON Teopernueckoe o0yuenue 2
CTaTUCTHUKH. [lepBuuHas o00paboTKa CTATHUCTUYECKUX JIaHHBIX. YHWCIOBBIE XapaKTEPUCTUKH
(cpennee apudmermueckoe, MeauaHa, pa3max, aucrepcus). Pabora ¢ Tabmumnamw,
rpadukamMu, IuarpaMmmamMmu
B Tom unciie, npaKTH4YeCKUX 3aHATHH 2
[IpakTrueckoe 3anstue. Penienue npuMepos.
Tema 7.5 DnemeHTsI Coaepxanue yueOHOTro MaTepuaJia 4
TEOPHH BEPOATHOCTEH U [ Tegpernueckoe 00ydenue 2
MaTeMaTHICCKOn Buabsl coOBITHI, BepOATHOCTh COOBITHH. CIOKEHHE M YMHOKEHHME BEPOSTHOCTEH.
CTaTHCTHKH JlucKpeTHast ~ ciydaiiHas  BeJIMYMHA, 3aKOH €€  paclpeleleHus.  3agauu
MaTEMaTUYECKON CTaTUCTHKH
B ToM umnciie, NPAKTHYECKHUX 3aHATHH 2
[IpakTrueckoe 3ansTue. Penienue npuMepos.
KoucyabTanus 4
JK3aMeH 4
Bcero: 296
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3. OCOBEHHOCTHU PEAJ/IM3AIMU JUCHUIIJIMHBI B OTHOWEHUWU JIUII U3
YUCJIA UTHBAJIMIOB " JINL C OT'PAHUYEHHBIMHU BO3MOXKHOCTAMU
310POBbs

OOyuatomyiecss ¢ OTpaHUYCHHBIMUA BO3MOXKHOCTSIMHU 3/I0POBBSI, B OTIMYUE OT OCTAIBHBIX
o0yyaromuxcs, HMMEIT CBOM crHenuduyeckue OCOOEHHOCTH BOCHpPHATUSA, MepepaboTKH
MaTepuana.

ITon6op u pa3zpaboTka yd4eOHBIX MaTE€pHUaroOB JOJDKHBI MPOU3BOAMTCA C YYETOM TOTO,
YTOOBI TPEAOCTABIATH JTOT MaTepual B pa3IMYHBIX (OopMax Tak, YTOOBI HWHBAIUABI C
HapyIIEHUSIMHU CITyXa MOoJy4alu HH(GOpMaIUo BU3yallbHO, C HAPYIIEHUSIMH 3pEHUS — ay TUAJIbHO
(HampuMep, C  WCIOJIB30BaHHUEM  IPOTPAMM-CHHTE3aTOpPOB peYH) WIM C  TIOMOIIBIO
TUGIOMH(POPMALIMOHHBIX YCTPOMCTB.

Bri6op cpenctB m MeTofoB 0OydeHHsS] OCYMIECTBISIETCS CaMUM mpenogaBatersiM. [Ipu
3TOM B 00pa3oBaTEIbHOM IPOLECCE PEKOMEHIYETCsl MCIOJIb30BAaHUE COLMAIbHO-aKTUBHBIX W
pedIEKCUBHBIX METOJOB OOYYEHHS, TEXHOJOTMI COLMOKYJIbTYPHOW peadMIMTAlUU C IIENIbIO
OKa3aHMs MOMOUIM B YCTAaHOBJIEHHWU IMOJHOLEHHBIX MEXJIMYHOCTHBIX OTHOIIEHUH C JpyruMu
00yJarOMMUMHUCS, CO3TaHUU KOM(OPTHOTO TICHXOJIOTHYECKOTO KIIMMAaTa B CTYIEHYECKOH rpyTIe.

CornacHo TpeOOBaHUAM, YCTaHOBIEHHBIM MHHOOpHayku Poccuu k mopsiiky peanuszanuu
00pa30BaTEeNbHONW JIEATENIFHOCTH B OTHOIICHWH WHBAIWAOB M JIMIl C OTPAHWYCHHBIMU
BO3MOXHOCTSIMH 3/I0pOBbsI, HEOOXOIUMO UMETh B BUY, UTO:

1) vHBaMIMABI U WA C OTPAaHUYECHHBIMH BO3MOXKHOCTSIMU 3JIOPOBbBSI 110 3PEHHUI0 UMEIOT
IpaBO NPUCYTCTBOBATh HAa 3aHATHSX BMECTE C ACCUCTEHTOM, OKa3bIBAIOIIUM OOydYarolemycs
HEO0OXOAMMYIO TTIOMOIIIb.

2) MHBAJUABI U JIHMIA C OFPAaHMYEHHBIMH BO3MOXKHOCTSMH 370POBBS IO CIIyXy HMMEIOT
NpaBO Ha MCIIOJIb30BaHHNE 3BYKOYCHIIMBAIOIIEH anmapaTyphl.

[Tpu mpoBeneHUH MPOMEXYTOYHOM aTTeCTallMM MO JUCHUIUIMHE 0OecreunBaeTcsl COO0IeHUE
CJICIYIOUINX O0INX TpeOOBaHUIA:

- TpOBelIeHHE aTTeCcTallud JUIs MHBAJUAOB B OJHOM ayJUTOPHUM COBMECTHO C
0o0y4JaIuMuUCs, HE SBISIIOIIMMUCA HWHBAIMJAMHU, €CIM 3TO HE CO3AAeT TPYAHOCTEH s
MHBAJIUI0B ¥ UHBIX 00YyYarOIUXCsl IPU MPOXOXKAECHUHU FOCY1apCTBEHHONW UTOTOBOW aTTEeCTalUH;

- MIPUCYTCTBHE B ayJUTOPUN ACCHUCTEHTA (aCCUCTEHTOB), OKA3BIBAIOMIETO O0YUYAIOIIAMCS
UHBAJIMAAM HEOOXOAMMYIO0 TEXHHUYECKYI0 IIOMOIIb C Y4Ye€TOM UX MHIMBHIYaJIbHBIX
ocobeHHOCTeH (3aHATh pabodee MeCTO, MEepPEeIBUTATHCS, NMPOYUTATh M OGOPMHUTH 3aJaHHE,
o01IaThCsl ¢ IK3aMEHATOPOM);

- TI0JIb30BaHUE HEOOXOAWMBIMU OOYYAIOUIMMCS MHBAJIHIAM TEXHUYECKUMHU CPEICTBAMHU
IpY IPOXOKACHUU aTTECTALMU C YUETOM MX MHIUBUAYaIbHBIX OCOOCHHOCTEH;

- obecrieueHne BO3MOXKHOCTH OECIIPETATCTBEHHOTO IOCTyIa 00YyJaOIIIXCsl MHBAJUIOB B
ayIUTOpUH, TyaJleTHblE M Jpyrue IOMEIIEHHUs, a TakXke WX MpeOblBaHUA B YyKa3aHHBIX
MIOMEIICHUSX.

ITo nmuceMeHHOMY 3asBJIEHUIO OOYyYalOIIErocs HMHBAIMJA MPOJOJIKHMTEIBHOCTh CIauu
00yJaromuMcsi THBAJTUIOM 3K3aMEHA MOXKET OBITh YBEJTMYEHA 110 OTHOIICHHIO K YCTAHOBJICHHOU
HPOIOJKUTEIBHOCTH €0 Cauu:

- POJIOIDKUATENBHOCTD CAaY dK3aMeHa, MTPOBOJIMMOTO B MUCbMEHHOH (opme, - He Ooiee
yeM Ha 90 MuHyT;

- IPOJIOJIKUTEIBHOCTD MOATOTOBKU 00Y4YaIOLIerocs K OTBETY Ha SK3aMeHe, IPOBOJUMOM
B YCTHOU ¢opme, - He Oosee ueM Ha 20 MUHYT;

B 3aBUCHMMOCTHM OT MHIMBHIYaJbHBIX OCOOEHHOCTEH OOYyYaromuXcs C OrPaHUYCHHBIMU
BO3MOXHOCTSIMM 3/I0POBbsl OpraHu3alys 00ecleYrBaET BHIIOJIHEHUE CIEAYIOIUX TpeOOBaHUN
IpY TIPOBEJICHUH aTTECTAIUHU:

a) IS CIICTIBIX:

- 3aJJaHNS ¥ WHBIE MaTepUaJIbl U CAaYH dSK3aMeHa O(QOPMIISIOTCS pelbe(HO-TOUCUHBIM
mpudToM bpaiins wim B BUIE 3JIEKTPOHHOTO T0KYMEHTA, IOCTYITHOTO C IIOMOLIbIO KOMIIBIOTEPA
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CO CIEUHATM3UPOBAHHBIM TPOTPAMMHBIM OOCCIICUCHHEM [JIsl CIICTbIX, JIMOO 3a4UTHIBAIOTCS
ACCUCTEHTOM;

- MUCHMEHHBIC 33JIaHUS BBITOJHAIOTCS 00yJarommMucs Ha Oymare peiabeHO-TOUCIHBIM
mpud oM bpaiins uim Ha KOMIIBIOTEPE CO CIEIUATU3UPOBAHHBIM ITPOTPAMMHBIM O00€CTIeUeHUEM
TSI CJICTIBIX, TUOO HAIUKTOBBIBAIOTCS ACCUCTEHTY;

- mpu HEoOXOAUMOCTH OOYy4YalOIIUMCSl TPEJOCTABISETCS KOMIUIEKT MHChbMEHHBIX
MPUHAJICKHOCTEN U OyMara Juisi miuchMa pesibepHO-TOUeUHBIM HIpudTOoM bpaitis, kommbsloTep
CO CIIEIUANTU3UPOBAHHBIM MTPOTPAMMHBIM 00ECTIEYeHUEM TS CIIETIBIX;

0) M1 c1aboBUASIINX:

- 337aHMsI ¥ WMHBIE MaTepuajbl JUIsl Clayd 3K3aMeHa O(pOPMIISIIOTCS YBEIUYECHHBIM
mpugTom;

- obecreuynBaeTCs MHIMBUIyallbHOE paBHOMEpHOE ocBenieHne He meHee 300 JoKc;

- IpU HEOOXOIUMOCTH OOYYarOUTUMCS MPEJOCTABISICTCS YBEIHMUMUBAIONIEE YCTPONCTBO,
JIOTTYCKAeTCs UCTIOIh30BaHUE YBETUUHUBAIOIIUX YCTPONUCTB, HIMEIOIIUXCS Y 00yJaroImuXCs;

B) JUTSI TIIYXUX M CJIA0OCIIBIIIAIINX, C TSHKEIIBIMU HAPYIICHUSAMH PEYH:

- of0ecrieunBaeTcs HalW4yhe 3BYKOYCHJIMBAIOLIEH  ammapartypbl  KOJJIEKTHUBHOTO
MOJIb30BAaHUS, TPH HEOOXOIUMOCTH OOYYAOIIUMCS TPEIOCTABISACTCS 3BYKOYCHIMBAIOIIAS
anmnapartypa UHAUBHIYATbHOTO TIOJIB30BaAHUS;

- 110 MIX YKEJIAHUIO UCTIBITAHUS TIPOBOJISATCS B TUCBMEHHOU (hopMme;

r) JAId JMI0 C HapyUIeHUSMH OMOPHO-ABUTaTENbHOrO ammapaTta  (TSHKeIbIMU
HApYIICHUSIMA JIBUTATCIBHBIX (DYHKIMA BEPXHUX KOHEYHOCTEH WIIM OTCYTCTBHEM BEPXHHX
KOHCYHOCTEH ):

- TIMCbMEHHBIC 3aJlaHWs  BBIMOJHAIOTCS OOY4YaIOIIMMHUCS Ha KOMIIBIOTEPE CO
CIEIMAM3UPOBAHHBIM IPOTPAMMHBIM 00€CTIEYCHHEM UM HaTUKTOBBIBAIOTCS ACCUCTEHTY;

- 110 WX YKEJIAHUIO UCTIBITAaHUS TIPOBOJSATCS B YCTHOH (hopMe.

O HeoOxomumocTH obOecriedeHHs CIeMaIbHBIX YCIOBUM A MPOBEIEHUSI aTTECTAIUU
o0ydJaromuiics TOMKEH COOOIUTh MUCBMEHHO HE To3aHee, 4eM 3a 10 gHe mo Havana
arrecraund. K 3asBieHHI0 TpWiIaraloTcs JOKYMEHTBI, MOJATBEP)KIAIOIIUE Halu4yhe Yy
oOydarorerocss WHANBUAYATbHBIX OCOOEHHOCTEH (TPU OTCYTCTBUM YKa3aHHBIX TOKYMEHTOB B
OpTaHU3AIINH ).

4. BATAHUA JJII TIPAKTUYECKHUX 3AHATHIA

[To nucuMIUIMHEE PEyCMOTPEHBI IPAKTUYECKUE 3aHATHUS C UCIIOJIb30BAHUEM aKTUBHBIX U
UHTEPAKTUBHBIX ()OpM TPOBEICHMs 3aHATUH (pa300opa KOHKPETHBIX CHUTYyalMid, TPYIIOBBIX
JMCKYCCHIl) B COUETAaHUU C BHEAYAUTOPHOU paboTOl 11 (OPMHUPOBAHUS U YMEHUI U HABBIKOB
oOyyJaronmxcs.

HaumeHoBaHMe pa3iesioB U TeM IMpakTnyeckune 3aHATHS
AMCUUILTAHBI
1 2
Paznen 1. IloBropenme Kypca wmaremaTuku | PemeHue nmpuMepoB u 3a1a4.
OCHOBHOM IIKOJIBI CaMocTosTeIbHBIC U KOHTPOJIBHBIE PAOOTHI.

NunuBuayaneHble 3a1aHus. TeCThL.

Paznen 2 [IpsiMble 1 TNIOCKOCTH B MTPOCTpaHCTBE. | Perienue npumepos u 3aaay.

KoopaunaTsl 1 BEKTOpBI B IPOCTPAHCTBE CamocTosTenbHbIE U KOHTPOJIBHBIE Pa0OTHI.
WuauBuayansHble 3a1aHusl. TecTsl.

Pa3znen 3. OCHOBBI TPUTOHOMETPUHU. Pemenue npumepoB u 3aaau.

Tpuronomerpuueckue GyHKIUU CamocTosTenbHbIe U KOHTPOJIbHbIE Pa0OTHI.
NunuBuayaneHble 3a1aHus. TeCThl.

Paznen 4. IlpousBoaHas u nepBooOpaszHas Pewrenue nmpumepos u 3anad.

¢yHkuuu. MuTerpai. CamocrosTenbHbIe U KOHTPOJIbHBIE Pa0OTHI.
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WNupuBunyansHele 3aganus. TecTsl.

Pazgen 5. MHOrorpaHHUKH U Tella BpaleHUs Pewrenue nmpumepos u 3anad.
CamocTosTenbHbIE U KOHTPOJIbHBIE PAa0OTHI.
NunuBuayaneHble 3a1aHus. TeCThI.

Paznen 6. Crenenun u kopHu. CteneHHas, Pemenue npumepoB u 3a1ay.

noKa3aTeNnbHas U jorapudmudeckas GyHKIAN CaMocTosiTeIbHBIC M KOHTPOJIBHBIE PAOOTHI.
NunuBuayanpHble 3a1anus. TecThl.

Pa3znen 7. DnemeHThI TEOpUM BEPOATHOCTEN U Pewrenue nmpumepos u 3amad.

MaTE€MaTHYECKOU CTaTUCTUKHU CaMocTosTeNbHbIE U KOHTPOJIBHBIE PAOOTHI.

NunuBuayaneHble 3a1aHus. TeCThI.

5. YCJOBUS PEAJIM3AIIAU ITIPOTPAMMBI YYEFHOM JJUCHUILINHBI

5.1. [as peanusanmu MNporpamMMmbl JUCHHUILUIHMHBI MPEIYyCMOTPEHBI: KaOWHET
COLMANTbHO-TYMAaHUTAPHBIX JUCUUIUINH, YydeOHas ayauTopus [UIsi TPOBEIACHHS 3aHATUU
JEKIMOHHOTO THUMA, 3aHSATHA CEMHUHApCKOro THIA, TPYNIOBBIX U  HWHAWBHIYaJIbHBIX
KOHCYJIbTAIli, TEKYIIEro KOHTPOJS U MPOMEXKYTOYHOH aTTecTallid, OCHAIeHHas HabopoMm
JIEMOHCTPAIIMOHHOTO 00OPYIOBaHUS M YYeOHO-HATJISITHBIMU TIOCOOHMSMHU; ydeOHasT ayIuTOpHs
JUIST  TEKyIIeTO KOHTPOJsI W TPOMEXKYTOYHOM  aTTecTallud, OCHAIIeHHas HabopoM
JEMOHCTPALIMOHHOTO  00OpYyJOBaHUS M  Y4eOHO-HAIVSIAHBIMM — mocoOusMu; OubOImoTeka,
YUTAIBHBIM 321 C BBIXOJOM B HMHTEPHET; MOMEIUICHUE AJS XpaHEHUS U MPOPUIaKTHIECKOTO
00cIy)XKMBaHUsI y4eOHOTO OOOpYyJOBaHMs; AaKTOBBIM 3all; MOMEIICHHUE JII CaMOCTOSITEIIbHOU
paboTsl, ocHameHHbie B cooTBeTcTBHH ¢ OIT CITO no cnenmansaoctu 38.02.08 Toprosoe aeno.

5.2. UudopmanmonHoe odecrieyeHne peaau3auuu NPporpaMmbl

Jlia peanuzanuu nporpaMMbl OMOIMOTeUHbIN (OHI YHUBEPCUTETa UMEET JIEKTPOHHBIE
oOpa3oBaTenbHble M WH(GOPMAIMOHHBIE PECYpPChl, PEKOMEHIyeMbIe Il HCIOJIb30BaHHUS B
00pa3oBaTebHOM IpoILIecCe.

OcHoBHasi IMTepaTypa

5.2.1. DyIeKTpOHHBIE H3IaHUS

1. Maremaruka: anredpa 1 Hauaa MaTeMaTHYECKOTO aHAIIN3a, reoMeTpust. [ eomeTpusi.
10-11 kmaccsl [Tekct] : yueOHUK: 0a30BbIi 1 yriayOseHHbli ypoBHU / JI. C. Atanacsh, B. @ by-
Ty30B, C. b. Kagommes [u ap.]. - Mocksa : [Ipocsemenue, 2025. - 287 c. : mi. ; 70x90/16. -
(MTI'Y - mikone). - ISBN 978-5-09-120159-8 5 ak3.

2. Marematuka: anredpa 1 Hadajsa MaTeMaTHYECKOTO aHAIIN3a, TeoMeTpus. | eomeTpusi:
10-11 knaccel: 6a30BbIi 1 yriayOnéHHbIi ypoBHY : yueOHuk / JI. C. AtanacsH, B. @. Byrtysos, C.
b. Kagomues [u ap.]. — 12-e uzn. — Mocksa : [Ipoceemenue, 2024. — 288 ¢. — ISBN 978-5-
09-112137-7. — TekcT : 31€KTPOHHBIN // DNEeKTpOHHBIN pecypc L poBoil 00pa3oBaTEIbHOM
cpenst CITO PROFo6pasoBanue : [caiiT]. — URL: https://profspo.ru/books/132455

5.2.2. DiIeKTpOHHBIE pecypcehl

1. Hayunas snexktponHas 6ubnanorexka eLIBRARY.RU https://elibrary.ru/

2. DnekTtpoHHas OubmuoTteunas cucrema HOpaiit MznmarenscTtBo IOpaitt https://biblio-
online.ru/

3. [Tnardopma «bubmmokomruiekratop» http://www.bibliocomplectator.ru/

5.2.3. JlonoJiHUTEIbHbIE HCTOYHUKM:
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1. AnexkcanmpoB, A. JI. Maremaruka: anre6pa ¥ Haudaja MaTEMaTHYECKOTO aHaU3a,
reometpus. ['eometpus 10 kiace [Tekcr] : yueOHUK 11t 0011€00pa30BaTeIbHBIX OpraHU3aIHi :
yray6iennbiit yposeHsb / A.JI. Bepuep, B.M. Peokuk. - 4-¢ u3a., MUHUCTEPCTBO TPOCBEIICHUS
Poccwuiickoit @enepanuu. - Mocksa : [Ipocsemenue, 2020. - 271 c. : un. ; 70x90/16. - ISBN 978-
5-09-075902-1 (200 5k3.)

2. Anexkcanapos, A. JI. Matemaruka: anreOpa U Hayalla MaTeMaTUYECKOTO aHAIIN3a,
reomerpust. ['eomerpus 11 kmacc [Teker] : yaeOHUK a1 001Ie00pa30BaTEIbHBIX OPraHU3aNN:
yray6nennsiit ypoBeHsb / A.JI. Bepuep, B.M. Peokuk. - 5-e u3a., MUHUCTEpCTBO MPOCBEIICHUS
Poccwuiickoit @enepanuu. - Mockga : [Ipocsemenune, 2020. - 272 ¢. : wi. ; 70x90/16. - ISBN 978-
5-09-074444-7 (200 5k3.)

3. Maremaruka: anredpa v Hadaga MaTeMaTHUECKOTO aHAIN3a, TeoMeTpus. Anredpa u
Hayvaja MaTeMatudeckoro ananuza. 10-11 kiaccel: 6a30BbIN U YIITyOJIEHHBIN YPOBHU : yUeOHUK /
. A. Amumos, 10. M. Konsrun, M. B. Tkauésa [u ap.]. — 12-e uzn. — Mocksa : [Ipocsere-
Hue, 2024. — 464 c. — ISBN 978-5-09-112136-0. — TekcT : 351eKTpOHHBIN // DIEKTPOHHBIN
pecypc mmdpoBoii obpazoBarensHOU cpeasl CIIO PROFoOpazoanme : [caiiT]. — URL:
https://profspo.ru/books/132452

4. Mep3nak, A. I'. Maremaruka. ['eomerpusi: 10 xnacc: yriyOnéHHBIH ypOBEHb :
yueOHuk / A. I'. Mep3snsk, [. A. Homuposckuii, B. M. [Tonskos ; mox penakiueit B. E. [Togomns-
ckoro. — 8-e m3a. — Mockaa : [Ipoceemenne, 2024. — 272 ¢. — ISBN 978-5-09-112260-2. —
Tekct : 31eKTpOHHBIM // DNEeKTpoHHBIH pecypc LudpoBoi obpazoBatenbHOM cpenbl CIIO
PROFo6pa3oBanwue : [caiiT]. — URL: https://profspo.ru/books/143859

5. Mepsnsak, A. I'. Marematuka. ['eomerpusi: 11 kmacc: yriayOn€HHBIN YpOBEHb :
yuebnuk / A. I'. Mep3msk, 1. A. Homupogsckuii, B. M. ITonsikoB ; non pegakmueii B. E. [Togomns-
ckoro. — 8-e u3a. — Mockga : [Ipocsemienne, 2024. — 256 ¢. — ISBN 978-5-09-112261-9. —
TekcT : INeKTPOHHBIA // DIEKTPOHHBIA pecypc mudpoBoii obpazoBatenbHOi cpeast CITIO
PROFob6pa3zoBanue : [caiit]. — URL: https://profspo.ru/books/143860

5.3. O0s13aTesibHOE MPOrPAMMHOeE o0ecreyeHune
1. Astra Linux Special Edition «Cmonenck», «Opem»; PenOC ; OC "Anbt Pabouas cranuus" 10;

OC "Anbt Ob6pazoBanue” 10.
2. MoiiO¢puc Crangaptasii 2, MoitOduc O6pazoBanue, P7-Ocduc IlpodeccuonanbHsli,
MoiiO¢uc Crannaptasiit 3, MoitOduc IIpodeccnonanshbrii 3
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6. ®OH/1 OHEHOYHBbIX CPE,Z[CT? JJs1 IPOBEJAEHUSA TEKYIIEI'O
KOHTPOJIA U ITPOMEXYTOYHOU ATTECTAIUUA ITO JTUCHUITVIMHE
OYVIL. 04 «MaTeMaTHKa»

6.1.ITIACIIOPT ®OH/IA OHEHOYHbBIX CPEACTB IO JUCIHUIIJIMHE

@DOH/I OIIEHOUHBIX CpPEACTB IMpeJHa3HAueH A KOHTPOJS U OLIEHKH 00pa3oBaTeIbHBIX
JOCTHKEHUM 0O0ydarommxcs, OCBOMBIIMX Hporpammy yueOHod aucuumiauasl OVYII1.04
«Matematuka» 38.02.08 cnenunanbHoctu «ToproBoe aeno»

@DoHJ| OLIEHOYHBIX CPEACTB pa3paboTaH B cooTBeTcTBUU ¢ TpeboBanusimu ®I'OC COO,
@I'OC CIIO u paboueit mporpammoit nucuumianasl OVYIL. 04 «Matematuka.

B pesynbrare ocBOCHUS y4eOHOW AUCHUTUIMHBI 00YYArOIIUICS TOIHKEH:

Ymersn:

e  ONEpHUPOBATH MOHATHAMU: OTIPENIEIIEHUE, aKCHOMa, TeOpeMa, CIIEJICTBHE, CBOMCTBO,
MIPU3HAK, JOKA3aTeIbCTBO, PABHOCUIIbHBIE (DOPMYIUPOBKU; (GOPMYIMPOBATh OOpaTHOE U
MIPOTHBOIIOJIOKHOE YTBEPKACHUE, PUBOIUTH TPUMEPHI B KOHTPIIPUMEPHI, UCIIOTIH30BATh
METOJ] MaTeMaTH4YeCKOW HHIYKIUH; IPOBOAUThH J0KA3aTEeNIbHBIE PACCYKICHUS MpU
peIlIeHNH 33124, OIEHUBATH JIOTHYECKYIO PAaBUIIBHOCTD PACCYKIACHUH;

e  ONEpPUPOBAThH MOHATHAMHU: MHOXKECTBO, MOJMHOXECTBO, ONEpallUU HaJl MHOXKECTBaMH;
YMEHHE HCIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIN ammapar Uil ONMUCAHUS PEeaTbHBIX
IPOLIECCOB U NIPU PELICHUH 33/1a4, B TOM YHCIIE U3 APYTUX YUEOHBIX MPEAMETOB;

e  ONEpHUPOBATH MOHATUSAMU: Tpad, CBA3HBIA Tpad, AepeBo, MUKI, rpad Ha IUIOCKOCTH,
3aJaBaTh M ONMUCBHIBATh TIpadbl Pa3IMYHBIMU CIIOCOOAMHU; MCIIONB30BaTh Tpadsl MpH
peleHnn  3ajad;

e CcBOOOJHO oOmepupoBaTh MOHATHSIMU: COUETaHHWE, NEPECTAHOBKA, YMCIIO COYETAaHUH U
YHCIIO TIePECTaHOBOK; OWMHOM HpIOTOHA; TpPUMEHSATh KOMOWHATOpHBIE (aKTHl H
paccyKIeHUs AJIs pelIeHus 3a1ay;

e  ONEpUPOBaTH MOHATHAMH: HATYpPaJbHOE YHCIO, LEJ0E YHUCIO, OCTAaTOK 10 MOIYJIIO,
palMoOHAIBHOE YHCJIO, HMPPALMOHAIBHOE YHUCIO, MHOXECTBA HATypaJbHBIX, LEJBIX,
palMoOHANbHBIX, JCHCTBUTENIBHBIX YHCEN; HCHOJb30BAaTh MPHU3HAKH  JIEITMMOCTH,
HalMEHBIIMKA OO AeIuTeNb U HaUMEHblIee 00Iee KpaTHoe, anroput™M EBkinmnnaa npu
peILIeHNH 33a1a4; 3HAKOMCTBO C PA3JINYHBIMH MTO3UIIMOHHBIMH CUCTEMaMHU CUUCIICHHUS,

e  ONEpHUpPOBaTh NOHATUSAMM: CTENEHb C LEJNbIM II0Ka3aTeleM, KOpeHb HATypalbHOIl
CTENIEHHU, CTENEHb C palMOHAJBHBIM IIOKa3aTelieM, CTENeHb C JIeHCTBHUTEIbHBIM
(BEIIECTBEHHBIM) TIOKa3arejieM, Jorapudm 4YHuciIa, CHHYC, KOCHHYC ¥ TaHIEHC
IPOM3BOJILHOTO YHCIIA;

e  ONEpHUPOBaTh MNOHATHAMM: TOXKIECTBO, TOXKJIECTBEHHOE NpeoOpa3oBaHME, YpaBHEHHE,
HEpaBEHCTBO, CHCTEMa YpaBHEHMH W HEPAaBEHCTB, PaBHOCWIBHOCTb YpaBHEHUIA,
HEPaBEHCTB U CHUCTEM, PAllMOHAJIbHbIE, UPPALMOHAIbHbIE, TIOKAa3aTeIbHbIEC, CTEIICHHbIC,
JorapupMUUECKUE, TPUTOHOMETPUYECKHE ypaBHEHMS, HEPAaBEHCTBA U CHUCTEMBI; YMETh
pelaTh ypaBHEHMsI, HEPABEHCTBA U CUCTEMBI C TIOMOLIBIO PA3IMYHBIX IPUEMOB; pEIIaTh
yYpaBHEHHs, HEPaBEHCTBA M CHUCTEMbl C MapaMeTpoM; IMPHMEHATh YpaBHEHUS,
HEPaBEHCTBA, UX CUCTEMBI JUI PELICHUs MaTeMaTHYeCKHX 3a/1a4 U 3a]a4 U3 pa3IuyHbIX
oOnacTeil HayKM W pEaNbHOM >KU3HHU; ONEPUPOBATH HMOHATHAMH: Tpaduk (QyHKIUH,
obpatHass (yHKIMSA, KOMIO3WIMSA (YHKIMH, JWHEWHas GyHKOWUS, KBaJpaTHYHAs
dyHKUUMs, creneHHas (QyHKIHS ¢ LENbIM [TOKa3aTeJIeM, TPUTOHOMETpUYecKre (QyHKINH,
oOpaTHbIE TpPUTOHOMETpHUYECKHE (YHKIMHU, TIOKa3aTeNbHAs W Jiorapudmudeckas
(GyHKUMU; yMEHUE CTPOUTH TpaduKku (YHKUUH, BBITOTHATH MPeoOpazoBaHus rpaduKoB
(GyHKUMI; UCTIONIb30BaTh rpaduku (QyHKIMHA U1 U3y4eHUs MPOLECCOB U 3aBUCHUMOCTEN
IpY PEUICHUH 337a4 U3 JPYIHX Y4eOHBIX MPEIMETOB U U3 PEalbHOM KU3HU; BHIPAXKATDH
(GopMynaMu 3aBHCHUMOCTH MEXJAy BEIMYMHAMHU; YMEHHME CBOOOJHO ONEpPUPOBATH
HNOHATHSAMH: YETHOCTh (DYHKIIMHU, IEPHOAUYHOCTh (DYHKIIMH, OTPaHUYEHHOCTh (PYHKIUH,
MOHOTOHHOCTb (DYHKLIMH, 3KCTpeMyM (YHKIMH, HauOOJIbIIee U HaUMEHbIIEEe 3HAUCHMUS
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(GYHKIMM Ha TPOMEXKYTKE; YMEHHE IMPOBOAUTH HCCIENOBaHUE (QYHKIUH; yMEHHE
UCIIOJIb30BaTh CBOMCTBA U rpaduku (QyHKUUI A pelieHus ypaBHEHUM, HEpaBEHCTB U
3aa4d ¢ mapaMeTpaMu; M300pakaTh Ha KOOPIMHATHOW TUIOCKOCTH MHOXKECTBA PEIICHUI
yYpaBHEHHI, HEPAaBEHCTB U UX CUCTEM;

e ONEpHpPOBATh TOHATHSIMH: TIOCIEJOBATEIBHOCTh, apUMeTHdecKas Mporpeccus,
reoMeTpuyueckas mporpeccusi, OECKOHEYHO YObIBalOIlas I'e€OMETpHUEecKas MpOrpeccus;
YMETb 3371aBaTh MOCIEI0BATEIFHOCTH, B TOM YHCIIE C TOMOIIBIO PEKYPPEHTHBIX (OPMYI.

3HaTh:

e  MOHSATHS: KOMIUIEKCHOE YHCIIO, CONPSKEHHbIE KOMIUIEKCHBIE YHCIIA, MOIYJIb U apTyMEHT
KOMIUIEKCHOTO 4ucia, (opMa 3amucud KOMIUIEKCHBIX 4Hcen (TeoMeTpuyeckas,
TPUTOHOMETpHUUECKas U anredpandeckas); apupmMeTHUecKue IeUCTBUS C KOMIUIEKCHBIMU
YK CJIaMH; UCTI0Ib30BAHNE KOMIUIEKCHBIX YHCEIT;

® TIOHATHS: cpeAHee apudmMeTHueckoe, MeaUaHa, W HaMMEHbIIEe 3HAYCHHS, pa3Max,
JCTIepCusl, CTAHJAPTHOE OTKJIOHEHUE JJIs1 ONMCAHUS YUCIIOBBIX IaHHBIX;

e (opMyJBl CIIOKEHHSI U YMHOXEHMS BEpOSTHOCTEH, (POpMyIly MOJHONH BEpPOSITHOCTH,
dopmyny beprymnn, komOuHaTOpHBIE (AaKTBl M (QOPMYIBI; ClydaiiHas BeJIHMYUHA,
pacripesielieHue BEpOsITHOCTEH, MaTEeMaTUUECKOE OXHJIaHHe, TUCIIEPCHS U CTaHAApTHOE
OTKJIOHEHHE CIIy4aHOM BeNIMYMHBL, (QYHKIMM pacupeleleHus M IUIOTHOCTH
PaBHOMEPHOTO, MTOKA3aTEIbHOIO U HOPMAJILHOTO paclipe/leIeHuil; yMEHUe HCII0JIb30BaTh
CBOICTBa M3yYEHHBIX paclpeesieHui MJis peIIeHUs 3a/ay; MOHSTHUS: 3aKOH OOJBIINX
Yrcesl, METO bl BBIOOPOYHBIX UCCIIETOBaHUIA;

® [IOHATHUS: TOYKA, MpsAMAas, IUIOCKOCTb, IPOCTPAHCTBO, OTPE30K, JIyd, IIOCKMH YToJl,
JBYTpaHHBIA  yroJ, TPEXIPaHHbIM Yroj, MepeceKaroluecs, MapajljielibHble U
CKpELIUBAIOIIMECs] NpsAMble, MapauIeIbHOCTh M MEPHEHIUKYJISIPHOCTh MPSIMBIX U
IUIOCKOCTEM, yroi MeXIy MPSMBIMH, YIoJd MEXIY MPSMOM M IIIOCKOCTHIO, YIOJ MEXITY
IUIOCKOCTSIMH; GakThl M TeopeMbl IJIAHUMETPUHU; @ MHOTOTPAHHUK, CEYECHUE
MHOTOTpAaHHHMKA, TPAaBWIBHBI MHOTOTPaHHWK, TpU3Ma, TNHpamuga, ¢urypa #
MOBEPXHOCTh BpAIllCHMs, LWIMHAP, KOHYyC, IIap, cdepa, pa3BepTKa IOBEPXHOCTH,
CeueHMs KOHyca W ULWIMHApA, NapajyiebHble OCH, CEYEHHE IIapa, IUIOCKOCTb,
Kacatomascs cepsl, WIMHAPA, KOHYyCa, MPSMOYTojibHasl cUCTeMa KOOpAHWHAT, BEKTOp,
KOOpAMHATHI TOUYKH, KOOPJAMHATHl BEKTOPA, CYMMa BEKTOPOB, IIPOM3BE/ICHUE BEKTOpA Ha
YHCIIO, pa3jokKEeHHWe BEKTOpa Mo 0a3ucy, CKaJsIpHOE IPOU3BEJCHHUE, BEKTOPHOE
IIPOU3BENIEHUE, YTOJI MEXAy BEKTOpaMu; MaTpuia 2 X 2 u 3 X 3,0MpeneauTesb MaTpULIbl,
TreOMETPUYECKUI CMBICIT OIIPEIEITUTEIS.

OCBOUTH 0O0IIME KOMIIETEHIINU:

Kon HanMeHoBanue 00X KOMIIETECHINHA

OK 01. Bribupate cnocoObl pemeHust 3aaad  Npo(ecCHOHANBHOM  1eSTeNbHOCTH,
IPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM

OK 02. Hcnonb30BaTh COBPEMEHHBIE CpEACTBA IOMCKA, aHAIW3a M HMHTEpHpETaluu
uHpopMaM W HMHGOOPMALMOHHBIC TEXHOJIOTHM JUIS BBIOJHEHUS 3a/1ad
poheCCUOHATILHOMN IEATEIbHOCTH;

6.2. IEPEYEHb KOHTPOJIMPYIOIUX MEPOIIPUATHI /IS TIPOBEJIEHUSI
TEKYIIEIO KOHTPOJISI U MIPOMEXYTOUYHOM ATTECTAIIAU

[TepedyeHb KOHTPOIUPYIOMUX MEPOMPHUATHN IS TMPOBEACHHS TEKYIEro KOHTPOJIS IO
mucuummrnae OVYIIL.04 «MaremaTtuka:
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Tekymuii KOHTPOJIb
Homep I Y P o
aKTH4YecKHne OpMHpPOBaHHeE
ceMecTpa | TectupoBaHue Onpoc P Hoxaan pMHP
3aJaHuA noprdoJino
1 + + + +
2 + + + +
[lepeueHb KOHTPONUPYIOIIUX MEPONPUITHIA AN TMPOBEACHUA MPOMEKYTOUHOM
arrecrarmu o pucruimmmae OVYII1.04 «MartemaTukay:
IIpomeskyTOUHAs aTTecTALMS
Homep I
OMEKYTOYHOe
cemecTpa Kypcosas padora P y Mud. 3ager JIK3aMeH
TeCTHUPOBaHHUE
2 +

6.3. PE3YJIbTATbBI OCBOEHUA JNCHUIIJIMHBI

Pesynomameol 00yuenus

Kpumepuu OUEHKU

Memoowt ouenku

Ymern:

pelaTh NPUKIAIHBIE 3a/1a49H B
obnactu mpodeccuoHaNbHOM
IEATEILHOCTH.

- IEMOHCTpauus 3HaHUI 1
YMEHHI BBITIOJIHATH
Tpebyemble pacueThl U
COCTaBIISATH HEOOXOIMMBIE
JIOKYMEHTEI.

Tekymui KOHTPOJIb B
dbopMe oLeHKH
pe3yIbTATOB
NPaKTUYECKUX 3aHATUH.
IIpomexyTOUHBIN
KOHTpPOJIb B (hopme
KOHTPOJIbHOM paboThI,
KOJIJIOKBUYMa,
MHAUBHUYaTbHOTO
3aJJaHHUS.

3HaTh:

- 3HAYE€HUE MAaTEMATHUKH B
npoeCCUOHATBLHON IEATEIBHOCTH U
nipu ocBoenuu [MI1CC3

- OCHOBHBIE MaTEMAaTUYECKHE
METO/Ibl pEIICHUS TPUKIAIHBIX
3a/1a4 B 00J1aCTH MPOQeCCHOHATBHON
NEeSITEIbHOCTH; - OCHOBHBIE TTOHSTHS
U METOJbI MAaTEMaTHUECKOT O
aHann3a, JMCKPETHOM MaTEMATHKH,
TUHEHHOHN anreOphl, TEOPUN
KOMIUIEKCHBIX YHCEI, TEOPUHU
BEPOATHOCTEN U MaTEMaTUYECKON
CTaTUCTUKH OCHOBBI HHTETPAJILHOTO
u 1udpepeHnanbHOro HCYUCICHUSI.

- IEMOHCTpalus 3HaHUI 1
yMeHI/Iﬁ BBIITIOJIHATH
Tpebyemble pacueThl U
COCTAaBJIATH HCOGXOI[I/IMI:IG
I[OKYMGHTI)I.

Tekymuii KOHTPOJIb B
¢dbopMe oLeHKH
pE3yJIbTaTOB
MIPaKTUYECKUX 3aHIATUM.
IIpomexyTOUHBIN
KOHTpPOJIb B (popme
KOHTPOJIbHOM paboThI,
KOJUIOKBHYMa,
MHAWBHUYaTbHOTO
3aJaHusl.

6.4. OIMCAHWE ITOKA3ATEJENA U KPUTEPUEB OLIEHUBAHUSI
KOMIIETEHIIUHM HA PA3JIMYHBIX DTAITAX UX ®OPMHUPOBAHMUSI,
OINNCAHUME LHIKAJI OUEHUBAHUS.
Texkymuii KOHTPOJIb 3HAHWI TPEICTABIAET COOOW KOHTPOJIL OCBOCHUS MPOTPAMMHOIO

Marepuana y4eOHOH JHUCIMIUIMHBI,

C IEIbI0

CBOCBPEMEHHOH KOppeKuuu oO0yueHus,

AaKTHUBU3ALMM CaMOCTOSITEIbHON pabOThl U MPOBEPKU YPOBHS 3HAHUM U YMEHUHN 00yyaroumxcs,

c(OPMHPOBAHHOCTH KOMITETEHIIUH.
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IIpome:xxyToyHast arrectaumMs 10 JUCLHUIUIMHE TO3BOJISIET  OLICHUTh  CTEIICHb
BBIPR)XEHHOCTH (C(OPMUPOBAHHOCTH) 00pa30BaTEIbHBIX PE3YIbTATOB:
HaumenoBanue pa3iesion
Tun KOHTPOJIBLHOIO 321aHUSA
AUCHUTIITHHBI
1 2
Pa3znen 1.IloBTOpeHue kypca Bomnpocs! k 3x3ameny | Borpocsl k TectupoBanue,
MATeMaTHKH OCHOBHOM HIKOJIbI YCTHOMY JOKJIAJ
onpocy
[IpakTnueckue
3a/laHus
Paznean 2. [Ipsimble U mi1ockocTu | Borpocs! k 3x3ameny | Bompocs! k TectupoBanue,
B npocrpancree. Koopaunarel YCTHOMY JIOKJIaJ
1 BEKTOPBI B IPOCTPAHCTBE ornpocy
[IpakTrueckue
3aJaHus
Paspnen 3. OcHOBBI Bomnpocs! k 3x3ameny | Bompocs! k TectupoBanue,
TPUTOHOMETPHH. YCTHOMY JOKJIaJ
Tpuronomerpuyeckue ornpocy
bynxuun [IpakTrnueckue
3a/laHus
Pa3nea 4. IlpounsBognas n Bomnpoce! k 3x3ameny | Bompocs! k Tectuposanue,
nepsoo0pasHasi pyHKIMH YCTHOMY JTOKJIa]]
ornpocy
[IpakTnueckue
3a/laHus
Pazgen S. MHOrorpaHHMKY 1 Bomnpocs! k 3x3ameny | Bonpocs! k TectupoBanue,
Teja BpallleHUus YCTHOMY JIOKJIAJ
orpocy
IIpakTnueckue
3a1aHUs
Pa3nes 6. CTeneHn u KOpHH. Bompocsl k 3x3ameny | Bonpocs! k TectupoBanue,
Crenennas, nokasarejbHas U YCTHOMY JTOKJIa]
Jorapupmuyeckasi QyHKIUHHU onpocy
[IpakTrueckue
3a/laHus
Pa3nen 7. DieMeHTHI TEOpHH Bomnpocs! k 3x3ameny | Bonpocs! k TectupoBanue,
BEpPOATHOCTEH U YCTHOMY JOKJIaJ
MaTeMaTH4Y€eCKON CTATHCTUKHU orpocy
IIpakTnueckue
3a1aHUs

6.4.1. KOMIVIEKT OHEHOYHBIX CPEACTB JJIAA TEKYIHEI'O KOHTPOJISA

Texymuit KOHTPOJIb 3HAHUM TIPENICTABIACT COO0M KOHTPOJb OCBOCHHS IPOTPAMMHOTO
MaTepuaiga ydeOHOW JUCHUIUIMHBI, C 1EJbI0 CBOEBPEMEHHOW KOPPEKIMH OOy4eHHs,
AKTHBU3AIMH CAMOCTOSITEILHON padOThl M MPOBEPKH YPOBHS 3HAHUNM U YMEHUN O0yJaronIuxcs,
c(OpPMUPOBAHHOCTH KOMIIETCHUUH. Pe3ynbTaThl TEKYIEro KOHTPOJS 3aHOCATCA B JKypHaJbl
y4eOHBIX 3aHSATUH.

@DOopMBI TEKYIIETO KOHTPOJIS 3HAHUI:

- onpoc (yCTHBIN);
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- TECTUPOBAHUE;
- BBITNIOJIHEHUE NPAKTHYECKUX 3aJjaHUH;
- HaIllUCAaHUE JI0KJIAI0B.

IIpopaboTka KOHCHEKTa JIEKIUH U y4eOHO! JTUTEepaTyphbl OCYILECTBIIAETCS CTYJACHTaMH B
TE€YEHHE BCEro MepHoa OCBOCHMSI TUCIUIUIMHBI I10CJIE€ U3YUEHUSI HOBOM TEMBI.

3ammra NpPaKTUYECKUX padoT MO THUMAaM KOHTPOJIBHBIX 3aJaHUNl MPOU3BOAMTCS
CTYJIEHTOM B JIEHb MX BBIMIOJIHEHUS B COOTBETCTBUU C MJIAHOM-TPAPHUKOM.

[IperonaBaTens MpoBepseT MPaBUIBHOCTh  BBIMOJHEHHS  MNPAKTHYECKUX  paboT
CTYJIEHTOM, KOHTPOJUpPYET 3HAHHE CTYJIEHTOM NPOHAEHHOIO MaTepuana C [OMOLIbIO
KOHTPOJIbHBIX BOIIPOCOB UM TECTUPOBAHUS.

Bomnpocs! 1J151 TeKyLero KOHTPoJisi 3HaHui (YCTHBIH 01poc)

1. Matpuipl, JeicTBUS HaJl MaTpULIAMHU.

2. Onpenenurenu 1-ro, 2-ro, 3-ro nopsakos. [IpaBuio TpeyronbHUKOB.

3. Onpenenurenu n-ro nopsiaka. Teopema Jlammaca.

4. O6paTHas MaTpula. AITOPUTM HaXOKIEHUs 00paTHONW MaTpHIIbI.

5. Panr marpunpl. AJNrOpUTM BBIYMCIICHHS paHra MaTpPULbl C IOMOIIBIO 3JIEMEHTapHbIX
npeoOpa3oBaHU.

6. Cucrema JnMHENHHBIX ypaBHeHuH. Meron oOpaTtHoi MmaTpulbl. @opmyinbl Kpamepa. Meron
I'aycca.

7. BEeKTOpBI U ONlepaliy HaJl HUMU.

8. IIpoekuust BEKTOpa Ha OCh U €€ CBOWCTBA.

9. lexapToBa npsIMOYTroJibHas cuctemMa koopauHat. [lonsipHas cuctema KOopAuHaT.

10. CkanspHoe, BEKTOPHOE U CMEIIAHHOE MPOU3BEICHHS BEKTOPOB.

11. Ilpenen ¢pynkuuu B Touke. OCHOBHBIE TEOPEMBI O TPE/EIIax.

12. Tlpenen pyHKIUM MpH X, cTpeMsLIeMcs K 0ECKOHEUHOCTH. 3aMedaTelibHble peensl. Yucno
e.

13. HempepsIBHOCTh (PYHKIIMKM B TOYKE W Ha MPOMEXKYTKe. Touka HEMpPEepBIBHOCTH (PYHKITUU.
Touka paspeiBa ¢(yHkiuu. CBoiicTBa HempepblBHBIX ¢GyHKIMHA. [lpupamenue aprymeHnTa.
[Tpupamenue GyHKIHN.

14. IlpousBoanas Gpyukuuu. Juddepennuan pynkuuu. I'eoMmeTpudeckuii CMbICT POU3BOJHOM.
MexaHW4eCKHUl CMBICIT IPOU3BOTHOM.

15. Tabnuma npousBoaHbIX. [Tonarue cnoxHoi ¢pyHkuuu. [Ipon3BoaHas Cl0XHONU (QyHKIHH.

16. Cxema uccnenoanusi ¢pyuknuu. O0macTs onpenenacHuss GyHKIHH. MHOXECTBO 3HAYCHUN
¢yHkuuu. YeTHOCTh U HedeTHOCTh ¢yHkimu. Hynu ¢ynkiun. IIpoMexyTKu 3HaAKOMOCTOSIHCTBA
¢yHkuuu. Bospactanume u  yOblBaHME (YHKLIMH, @PAaBWIO HAXOXKICHHUS MPOMEXKYTKOB
MOHOTOHHOCTH. TOYKH 3KCTpeMyMa (QyHKIMH, TIPABUIIO HAXO0XKJICHHS SKCTPEMYMOB (DYHKIINH.
17. TIlpousBoaHble BBICIIMX MOPAAKOB. @DU3MYECKHII CMBICI BTOPOHM IMPOU3BOJHOM.
HccnenoBanue QyHKIMH ¢ TOMOIIBIO BTOPOI MPOU3BOAHOM.

18. IlepBooOpasnas. HeompeneneHuwiii wHTErpai. OCHOBHBIE CBOMCTBAa HEOIPEACICHHOTO
MHTETpasa.

19. Tabnuiia HeonpeAeIeHHBIX HHTETPAJIOB.

20. Meronpl MHTErpUPOBaHUSA: METOJ, HENOCPEACTBEHHOIO MHTETPUPOBAHMS; METOJ 3aMEHBI
HEpEeMEHHOH (METOA MOJICTAHOBKHN); METOJl MHTEIPUPOBAHUS 10 YACTAM.

21. Onmnpenenennbiii uHterpan. lloHarne wuHTErpasbHONM CyMMbl. JlocTarodyHoe yciaoBHE
CYIIECTBOBAHUS OMPEICICHHOTO MHTETpaja (HHTETPUPYEMOCTH (HYHKIIIH ).

22. OcHOBHBIE CBOICTBa OINpPENEIECHHOIO HHTErpana. ['eoMeTpuuecKkuil CMbICI ONPEAEIEHHOTO
MHTETpaIa.
23. Metoapl BBIYMCICHUS OIpeneseHHbIX uHTerpaioB. ®opmyna Herorona-JleiOnuna. 24.
['eomerpuueckue u GpU3NUECKHUE IPUIIOKEHUS ONPEEICHHOIO MHTErpaa.
25. @yHKINUN HECKOJIBKMX NIEPEMEHHBIX. YacTHBIE IPOU3BOAHBIE.
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26. Ilomstme  muddepeHnmanpHOoro  ypaBHeHus. OOmee W YacTHOE  pEIICHHE
nuddepeHranbHOro ypaBHeHus. Unterpanbable kpuBble. 3agada Ko,

27. 3amaun, npuBoAALIe K AU(PepeHIINaTHHBIM YPaBHEHUSIM.

28. Metozp! perienus 1uddepeHIaabHbIX ypaBHEHHH.

29. Ilondarue uncnoBoro psaa. CXoIuMOCTb U PACXOIUMOCTb YUCIIOBBIX PSIIOB.

30. HeoO6xoaumpbiit mpu3Hak cxonuMoctu psaa. [Ipusnak cpasuenus. [Ipusnak lanambepa.

31. IlonsTue 3nakouepeayrouierocs psna. Ilpusnak cxonumoctu Jleibuuua.

32. AGcontoTHas M yCIIOBHAs CXOAUMOCTb 3HAKOTIEPEMEHHOTO PsiJia.

33. ®dynkuuoHanbHble pAnbl. CreneHHble psAapl. OO0MacTh CXOOUMOCTU CTEHNEHHOIO psja.
Paznoxenue sanemeHTapHbIX QYHKIMN B psag MakiopeHa.

34. Tlonsatue coObiTus. JlocTOBEpHBIC, HEBO3MOXXHBIC, COBMECTHBIC, HECOBMECTHBIC,
IPOTUBONOJIOXKHBIE cOObITHA. Kitaccuueckoe onpeseneHne BEpOsITHOCTH.

35. Teopema crnoxeHnust BeposiTHOCTeH. TeopeMa yMHOKEHHSI BEPOSITHOCTEH.

36. CnyuvaiiHass BennuuHa. JIMCKpeTHas W HENpPEpBbIBHAs ClydalHblE BEJIWYMHBL. 3aKOH
pacrpeneneHusi TUCKPETHOW CIy4YaiHOW BenndwHBL. VHTerpanpHas (QyHKIHS pacmpeesieHHs
HEIIPEPBIBHOW CIIy4allHON BEJIMYUHBI.

37. MareMaTu4ecKkoe 0KUJaHUe TUCKPETHON CIIy4ailHOMN BEJINYMHBI.

38.0TknOHEHNE ciaydyallHOM BenWYMHBL. Jlucmepcusi NUCKPETHOW CiIy4aliHONM BEJIMYUHBI.
Cpennee KBaJipaTUYHOE OTKIIOHEHHUE.

IIpumepHas TeMaTHKA JOKJIA10B
. AITOpUTMBI U3BJICYEHUSI KOPHS N-U CTEINEHHU.
. AIrOpUTMBI pelIeHNs TOKA3aTeNbHbIX YPABHEHUHM U HEPABEHCTB.
. BexTopsl B mpocTpaHcTBE
. Bce 3aranku u npumenenue byTteuiku Kineiina.
. eomeTpuyeckue GopMbl B UCKYCCTBE.
. F'eomeTpus Jlo6aueBCKOro Kak MpUMep aKCHOMAaTHIECKOM TEOPHH.
. I'pads1 1 ux ucnonp3oBaHue
. I'padbl ¥ ux mpuMeHEeHHEe B apXUTEKTYpe.
. EcTb 1 pusnueckuit cMbICT B TPOU3BOIHOM U ITEPBOOOPA3HON?
10. 3aragxu 1{ukIouIbL.
11. 3aramounsie rpaduku
12. 3aragounslii Mup ¢paxTanos
13. 3amaun MeXaHUYECKOTO MTPOUCXOKICHHSI (TEOMETPHSI MacC, SKCTPEMaJIbHBIC 3a/1a4H ).
14. 3nakoMcTBO ¢ Tpadamu
15. UaTerpain u ero npuMeHEeHHUE B )KU3HU YEJIOBEKa.
16. Ucnonb3oBanue U puMeHeHHe (g pepeHInanbHbIX YpaBHEHUH.
17. Ucnosib30BaHUE MATPUIL PHU PEIICHUU YKOHOMHUYECKUX 3a/1a4.
18. UccnenoBanue neHThl MEOMyca 1 €€ CBOMCTB: TOMOIOTHYECKUN Kyphe3 WU YAUBUTEIbHOE
OTKPBITHE B MUPE HAyKH?
19. KommuiekcHbIE Uncia U UX pojib B MaTEMaTHKE
20. Jluct Mebuyca - yIuBUTEIbHBIN O0BEKT UCCIEIOBAHUS.
21. Jlorapudmuueckast GyHKIUS U €€ IPUMEHEHUE B )KU3HU YEJIOBEKA.
22. Marudeckue KBaapaThbl
23. Maremaruka B apxurekrype. IlnaronoBsl Tesna. CHMMETpHS U TApMOHMSI OKPYIKaIOLLETO
MHpa.
24. MareMaTuka Ha IIaXMaTHOM JOCKe.
25. MaTteMaTnueckas JIOTUKA U €€ TOCTHKECHUS.
26. MaremaTn4ecKkue paccyKIeHHUs U J0Ka3aTelbCTBa B MATEMAaTHUKE.
27. Matpuna u ee IpuMeHEHHUE.
28. MatpuyHas anreOpa B 5JKOHOMHKE.
29. MeTtoa MaTeMaTHYE€CKOM MHIIYKIIUU U €r0 MPUMEHEHHE.

O N N B~ WK =

O
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30. Metoab! penieHust UrpOBbIX 3aad.

IIpuMepHbIH NepedyeHb NPAKTHYECKHUX 3aJaHHUH 110 JUCHUILIMHE

Tect nmo pasgeny «Aaredpa»

1. Haiitu: tga, ecim sina = _?4; 180° < a < 270°

3. Haiit 3HaueHne BeIpaxkeHus: tg2a - ctga — sin3a,nmpua = 30°
-3

-1

-0

-2

2sin30°-cos0°
4. Beluncauty: ——————

tg300-sin60°

o r—tNID—‘N

5. Haiinute Haubosblliee 1 HAMMEHbIIEE 3HaU€HNE BbIpaXeHus: |2 — 3cosa|
-[135]

- (-155)

-[-5:-1]

- [-o051]

6. Haiinure 3HaueHne BeipakeHus: cos36° + sin?18°

-sin?18°

-cos?18°

-sin2a

-1

-3 1 5
a4 -az a6
7. YIIPOCTUTBH BBIPAKEHUE T —T
alz a6
-ad
-a
1
- as

-0

2 4
a3-as a3
8. YIIpoCTUTH BBIpAKEHUE < " _1>

a3-a5 az-aé
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9. VkaxuTe IPOMEXKYTOK, COflepKalliii KopeHb ypaBHeHus 3475 = 81

- (-1; 0]
- (053]
-(3;4]
- (4;+00)

10.Pemmte HepaBeHcTBO logr (3x +2 ) <=logz (x—1)

-(-2/3; + )
- (-0;-2/3]
-[-1,5;-2/3]

- pEIICHU HET

11. Ykaxure NpoMeKyTOK, KOTOPOMY MPHUHAJICKUT KOpeHb ypaBHeHUs logs (4 — X ) + loga x =

1
-(3;-1)
-(0:2)
12:3]
-[48]

12. HaiiuTe 4nciao 1enbiX OTpULIATENbHBIX PEellIeHni HepaBeHeTBa lg (x +5) <=2 —1g2

-1
-0
-2
- (-3)

13. YKakuTe IpOMEKyTOK, COAEpKaIMi KOpeHb ypaBHeHus 4°% -8 = 64

- (- 005 -3]
-(3;-2]
-(-2:0]
- (053]

14. Haiinute kopHu ypaBHeHus: x + 1 =+ —=3x + 25.

-3

-(-3u8)

-3

-8

15. ®ynkuus y = log 4 (x — 6) aBnsercs:
-BO3pacTarolen

- yObIBarommen

16. Cpasuure: log os 5 nlogos 12

->

- <

17. Pemute ypaBHeHue: logs x = 2.

-3

-36

- 64

-6

18. Pemmre ypaBHenue: logs (x - 3) = 2.
-28

-25

-2

-5

19. Pemnte ypaBHeHHE Zsinz . cosz —-1=0.
- g +nmn,n€z

-m+4mn,n € Z
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—§+nn,nEZ
—§+nn,nEZ

20. Pemrure HepaBeHCTBO 81 > 9174%
- (=0;0,75)

- (0,75;+00)

- (—0;-0,25)

- (—0,25;4+00)

21. Pemiennem ypaBHeHuUs

%+zwx62

COS(X + 3'71.) =0 ABJIACTCA:

2akkez

E+;ark,kez
2

_a+2ak,kez

1+tg’a

1+ctg’a
22. Pe3ynpTaToM yNpOLIEHUs BbIPAKEHUA ABJIACTCA:
-0

_lga
_l+ga
_tgla
23. llenTpanbHblii yroj, ONMPANOLIMIICA HaA Ayry, JUIMHA KOTOPOTO paBHA pPaaUyCy
OKPY’KHOCTH, HA3bIBAETCS YIJIOM B ... PaHaH.
-1
-0
-2
-6
24. YcTaHOBUTB COOTBETCTBHS (POPMYJI CIIOKEHHUS TPUTOHOMETPHUYSCKUX (PYHKITHIA:
1) cos(a - f) a) sin« -cos f - cosa -sin B
2) cos(a + /%) 6) sin & -cos ff +cosa -sin 5
3) sin(a + f) g) COS¥ -cos - sine -sin
4) sin(az - f) r) Cos& -cos f +sina -sin S
- 1)-r, 2)-8, 3)-0, 4)-a
- 1)-a, 2)-r, 3)-0, 4)-a
- 1)-r, 2)-8, 3)-a, 4)-0
- 1)-r, 2)-a, 3)-0, 4)-B
25. YcTaHOBUTH COOTBETCTBUE MEIKAY BBIPAKEHUSIMHU U PE3YJIbTAaTAMMU:

. 1T
sin —
) 6 a)l

2 sin? 6) \/5
7 ‘\/§

3) 3 ) 2
257 1
tg— -~
4) 4 T) 2

- 1)-a, 2)-B, 3)-6, 4)-r
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- 1)-r, 2)-B, 3)-a, 4)-0
- 1)-a, 2)-8, 3)-1, 4)-0
- 1)-1, 2)-8, 3)-0, 4)-a

26. PacniosnioxuTe B IIopsiike BozpacTanus: V6, 330 u V10.
- ¥10,Y6, /30

- ¥6,3/30,V10

+3/30,V10,V6

- ¥/6,¥10,%/30

27. Haiinute xopeHb ypaBHeHus (Vo) 0=4*
-0

-2

-4

-5

28. Berunciure cos 120°-tg315°.
-(-1,5)

-4

-0

-2

29. Boruucnure log,7 + log,3 — log, %.
-0

-3

-4

-2

30. Beruucnute sin 210°+tg225°.

-3

-2

-0,5

-0,2

Tect mo pasaeay «I'eomerpusp»

1. Kakue u3 crienyronmx yTBepKIAeHUH BEPHBI?

- IIpou3BeICHIEM HEHYJICBOrO BEKTOPA 3 Ha YHCII0 K HA3BIBAETCS TAKOM BEKTOP b, UTO |E| = |k| -
ld|.

- JI1000i1 BEKTOp MOXHO Pa3IOkKHUTh MO ABYM APYTHUM HEKOJIMHEAPHBIM BEKTOpPaM.

- B paBHOOenmpeHHOW Tpamenuu BEKTOPHI, COAEP)KAllMe OCHOBAaHMS, COHANPABICHBI C
BEKTOPOM, COJEPKALIUM CPETHIOIO JINHUIO.

- Ecim @a=x47+ y;J, B = X1 + y,J,TO KOOPAMHATEI BEKTOpa d — B PaBHBI {X; — ¥1; X3 — V2 }.

2. Kakue u3 cneayomux yTBEpKICHUN BEpHBI?

- Ecnu BekTOpbl MPOTHBOIOJIOXKHO HANpaBieHbl, TO JUIMHA BEKTOpPAa CYMMBI PaBHAa MOIYIIIO
Pa3HOCTH JIMH 3THUX BEKTOPOB.

-ABCD- napamnenorpamm. Torzaa cripaBeanBoO paBeHCTBO BD = AD+ CD.

- B uersipexyronsanke ABCD  AB = DC, touka K- cepenuna AB. ITpsmas DK nepecekaer
npsimyto BC B Touke N. Torna He ABIISIOTCS KOJUIMHEAPHBIMU BEKTOPBI BKuDA.

- A(-3;-1); B(2;-4). Torma nyuaa otpe3ka AB= 15.

3. Kakue u3 ciaenyonmx yTBepKACHUNH BEpHBbI?

-U3 Bextopos MN; PQ; MP; QP; NM; AB sBJISIIOTCS IPOTHBOIOJIOKHBIMH BeKTOPHI PQ 1 QP.

- [ycte BekTop @ = %? — 3j. Torma ero KOOpAMHATHI a {% ; 3}.

- Bekrops! d 1 k - @ IPOTUBOMOIOKHO HANPaBICHBI, eciau K<0.
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- a{xq;y1); B{x;y,}. Torma ckansipHoe Mpou3BeIcHHE BEKTOPOB MOKHO BBIYUCIHUTH 1O GOpMyJie

d B =xX1y; — X2¥2-

4. JIBe MIOCKOCTH COBMAAAIOT, €CJIM OHU UMEIOT . . .

- IB€ OOIIMUX TOYKHU

- TpU OOIIUX TOYKH

- OZIHY OOIIYIO MPSAMYIO

- OJIHY OOIIYIO TOUYKY

5. Yrinom Mexy HaKJIOHHOW U INIOCKOCTBIO Ha3bIBAIOT. ..

- YTrOJI MEXIy HAKJIOHHOW U MEPIEHANKYISAPOM

- YTOJI MEKIy MPOEKLIHUEN U epIEeHIUKYIIPOM

- YIOJI MEKy HAKJIOHHOH U €€ IPOEeKIHen

- YTOJI MKy HAKJIOHHOM U IIPSIMOM B MJIOCKOCTH

6. Uepes ... IPOXOIUT €TUHCTBEHHAS TNIOCKOCTb,
- IB€ TOYKH

- TPYU HapajuieNIbHbIEC MPSIMBbIE

- TPU MONAPHO MEPECEKAOIINECS PSIMBbIE

- YETBIPE TOUYKHU

7. IlpsiMas mepecekaeT MIOCKOCTh, €CIIH NMPAMAst U INIOCKOCTb. . .
- HE UMEIOT HU OJIHOM OOIIeH TOUKH

- UIMEIOT JIB€ O0II1e TOUKU

- UIMEIOT TOJIBKO OJIHY OOIIYIO TOUKY

- UIMEIOT TPH OOIIUX TOUKU

8. He siBnsieTcst mpaBUJIbHBIM MHOTOTPAHHUKOM:

- IPaBWIbHBIA TETPAIP

- IpaBWJIbHAS IPU3Ma

- IPaBWIBHBIN AOJEKAdAP

- IPaBWJIBHBINA OKTAdIP

9. BepHoe yTBepKACHHE:

- BBIMMYKJIBIA MHOTOIPAHHHUK HA3bIBACTCS MPABWIBHBIM, €CJIM €TI0 TPAaHU SBIISIOTCS TPaBUIbHBIMU
MHOTOYTOJFHUKAMU C OJTHUM U TE€M K€ YHCIIOM CTOPOH M B KaXKJI0M BEpIIMHE MHOTOTPaHHUKA
CXOJIUTCSL OTHO U TO K€ YUCIJIO pedep

- IpaBWJIbHAs TPEYTOJIbHAS TUPaMU/Ia U MPaBUIIbHBIN TETpadip — 3TO OJTHO U TO Ke

- IIo1aAb OOKOBOM MOBEPXHOCTH MUPAMU/IBI PaBHA MPOU3BEICHHUIO IIEpUMETPAa OCHOBAHUS Ha
BBICOTY

10. BricoTa 60KOBOIi IpaHy IPABUILHON MUPAMU/IBI, IPOBEICHHAS U3 €€ BEPIINHBI, HA3bIBACTCS
- IMaroHaibIo

- MeJIHaHOu

- anoemoit

11. CBOICTBO MUpPaMU/IBI: €CJIM JIBE TPAHH MHUPAMUJIBI IEPIICHAUKYJISIPHBI OCHOBAHMIO, TO UX
JIMHUSL TIEpECeUeHus IBISETCS

- BBICOTOM TUPaMHUIbI

- anoeMoi mupamMuIbI

- paarycoM OKPY>KHOCTH, OTIMCAHHOM OKOJIO OCHOBaHUS

12. Ecnu 6okoBBIe pebpa mpu3MbI EPIIeHANKYISIPHBl OCHOBAHHUIO, TO TIPH3Ma SIBIISICTCS

- HAKJIOHHOU

- IPaBUWJIBHOU

- IpAMOU

- BBIITYKJIOU
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13. Y npusmsl 60koBBIE pedpa:

- paBHBI

- CHMMETPHUYHBI

- MapaJJIeIbHbBI U PaBHBI

- MapaJyIeIbHbI

14. Teno, cocrosiee U3 ABYX KPyroB U BCEX OTPE3KOB, COCTUHSIOINX TOUYKU KPYTOB
Ha3bIBACTCS:

- KOHYCOM

- apom

- IUJIUHAPOM

- cepoii

15. Otpe3ku, coeUHAIONINE TOYKH OKPYKHOCTEH KPYTroB, HA3bIBAIOTCS:
- TpaHSIMH IUJIHH]IPA

- 00pa3yomuMH IIHHIPA

- BBICOTaMH IIWJINHIPA

- IePIICHANKYISIpAaMH WIHHAPA

16. O6BeM KyOa co CTOpOHOM a = 3 ¢M paBeH
-S=18 cm2

-V =9 cm3

-V=27cMm3

-S=12cm2

17. O6bem Kyba co CTOpOHOM a = 5 ¢cM paBeH
-S=25cm2

-V=15cMm3

-V=125cm3

-S=75cm2

18. YV xyba Bce rpanu:

- IPSIMOYTOJIHUKHU

- KBaJpaThbl

- Tpamnenuu

- poMOBI

19. BricoTa nupamMuabl SBISETCS:

- OCBIO

- MEIUAHOU

- IEPIEHAUKYIISIPOM

- anoeMoit

20. Temno, cocrosiiee U3 IByX KPYroB M BCEX OTPE3KOB, COSTUHSIONINX TOUYKHA KPYyTOB
Ha3bIBACTCS:

- KOHYCOM

- mapom

- HWIMHAPOM

- cepoit

3aganus no pasaeny «Teopusi BepossTHOCTEi»
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1) buatnoHucT 8 pa3 crpenser no MuLIeHsM. BeposTHOCTh monajgaHus B MUIIEHb NPU OJHOM
BeicTpenie paBHa 0,65. Haligure BeposTHOCTH TOro, 4yTO OMATIIOHMCT NepBble 4 pas3a moman B
MHUIIIEHH, a OCJIEIHUE YEThIpe IpoMaxHyJics. Pe3yapTar OKpyriure 10 COThIX.

2) BeposTHOCTh TOTO, YTO HOBBII CKaHep MPOCIYyX HUT Oojblue roaa, paBHa 0,94. BepostHocTh
TOr0, YTO OH IMPOCIYKUT OoJblie ABYX JieT, paBHa 0,87. Haiinure BeposSTHOCTH TOTO, YTO OH
IPOCITYKUT MEHBIIIE ABYX JIET, HO O0JIbLIIe rofa.

3) KomGoit JI)koH momamaer B MyXy Ha CTE€HE C BeposTHOCThIO (0,7, e€cim CTpenser u3
IIPUCTPEIIIHHOTO peBoibBepa. Ecian J[PKOH cTpenseTr U3 HENPUCTPEISHHOIO PEBOJIBBEPA, TO OH
nonaaaeT B Myxy ¢ BepositHOocThiO 0,2. Ha crone nexur 10 peBoabBEpOB, U3 HUX TOJIBKO 5
npuctpensaable. KoBOoil /[)koH BUIUT Ha CTeHE MyXy, HayJlady XBaTaeT NEpBbIi MONaBLIIMHACS
PEBOJIBBEP U CTpENSET B MyXy. Haliiure BEpOSITHOCTh TOTO, YTO J[>KOH MPOMaxXHETCS.

4)Ilepen HayasioM QyTOONBHOrO MaT4a CyJ.ibsi OpOCAaeT MOHETKY, YTOOBI ONpEeAeIuTh, KaKkas U3
KoMaHJ Ha4yHET urpy ¢ MayoM. Komanna «buonor» urpaer Tpu MaTda ¢ pa3sHbIMU KOMaHAaMHU.
Haiinute BepodaTHOCTB TOTO, YTO B 3TUX Urpax «buosor» npourpaer xpedbuil poBHO OJUH pa3.

5) Ha pok-ectrBane BBICTYMAOT TPYHIBI — IO OJHOW OT Ka)JIOH W3 3asBICHHBIX CTpaH.
[Topsimox BBICTYIUIEHUS ompezensercsa kpeOuem. KakoBa BepOsATHOCTh TOro, YTO TpyImna u3
@®panuuu Oyner BbicTynaTth nocie rpynnsl u3 CIHA u nocne rpynmnel u3 Kananel? Pesynbrar
OKpPYIJIUTE 10 COTBIX.

6) Ilpu aptunnepuiickoil cTpenbOe aBTOMaTHYecKas cuUcTeMa JiejaeT BhIcTpen no uenu. Eciou
LIEJIb HE YHUYTO)KEHA, TO CUCTEMA JEJIaeT IOBTOPHBIN BBICTPEN. BBICTpEIBI MOBTOPSIOTCA 10 TEX
nop, MoKa Ienb He OyneT yHUYTOKeHa. BeposATHOCTh YHHYTOXKEHUS HEKOTOPOW WeNd MpH
nepBoM BeicTpene paBHa 0,2, a mpu kaxzaom nociuenyromeM — 0,9. CKOJIBKO BBICTPENOB
notpedyeTcst sl TOro, YTOOBI BEPOSATHOCTh YHUUTOXKEHHS 1esn Obu1a He meHee 0,957

7) UToOBI MpONTH B CIEAYIONIMIA KPYT COPeBHOBaHUM, QPyTOOIHHON KOMaHAE HYKHO HaOpaTh
XOTs1 ObI 7 OYKOB B JIByX Urpax. Ecim KomaHIa BBIMTPHIBAET, OHA MOJy4aeT 6 OYKOB, B Clydae
HU4be — 1 ouko, ecim npourpsiBaeT — 0 oukoB. HaliguTe BEpOATHOCTH TOrO, YTO KOMaHIE
yAAcTCs BBIMTHU B CIEAYIOUINM KpyTr copeBHOBaHMM. CuMTaliTe, 4YTO B KaXKJI0M UTPe BEPOSATHOCTH
BBIMTPBIIIA U TPOUTPHIIIA OXUHAKOBBI U paBHbI 0,4.

8) Ilo or3biBam nokymnareneit Mirops Mropesny onieHU HaAE€KHOCTD IBYX MHTEPHET-Mara3uHoB.
BeposiTHOCTH TOro, 4TO HY>XHBIM TOBap MOCTaBAT M3 marasuHa A, paBHa 0,81. BeposarHocThb
TOr0, YTO 3TOT TOBAp JA0CTaBAT M3 MarasuHa b, paBna 0,92. Urope Wropesuu 3akaszan ToBap
cpazy B oboux marazuHax. CumTasi, YTO MHTEpHET-MarasuHbl paboOTal0T HE3aBUCHMO JPYI OT
Jpyra, HalAUTE BEPOATHOCTb TOTO, YTO HU OJIMH Mara3uH He JOCTaBUT TOBap.

9) BeposATHOCTH TOTO, YTO HOBBIM MPUHTEP B TEUCHHUE TOJa MOCTYNUT B TAPAHTUHHBIA PEMOHT,
paBHa 0,072. B nHexoropoM ropoxe u3 1000 mpomaHHBIX HPUHTEPOB B TEYEHHE Toja B
TapaHTHIHYI0 MAacTEPCKy MOCTymuio 73 mryku. Ha CKOJMbKO OT/IMYaeTcs 4acToTa COOBITHS
«TapaHTUHHBIN PEMOHT» OT €r0 BEPOSITHOCTU B 3TOM ropoje?

3ananus no pasgeny «uCKpeTHAsE MATEMATHKA

1. MHano mHoxecTBoO E (1, 2, 3, 4). CocunTtaTh 4nCIO NEPECTAHOBOK U CTEHEPUPOBATH UX.

P,
Aggcg'
3. B doprenbsnHOM KpyKke 3aHUMAIOTCs 10 4enoBek, B KpyKKe XyI0KECTBEHHOTO clioBa — 15,
B BOKWIBHOM KpyXxke — 12, B doTokpyxkke — 20 denoBek. CKOJBKHMMH CIIOCOOAMH MOXKHO
COCTaBUTh Opuraay u3 4 4Tenos, 3 MUAHKUCTOB, MISATH MEBLOB U OJHOTO doTorpada?
4. lanbt 40 yucen. M3 aux 10 yucen kpatusl 3, 15 yucen kpaTHbl 2, 20 4yucesn HE KPAaTHBI HU 2,
HU 3. Ckonbko cpeau nqaHHbIX 40 uncen, KpaTHbIX 67
5. Andasut miemenu Mym60-FOm60 cocrout u3z 3 6ykB A, b, B. CnoBom siBisieTcst ro0ast
MOCIIEI0BATENBHOCTh U3 He Oosee ueM 4 OykB. CKONBKO CIIOB B clioBape miuemMeHun MymOo-
KOMm60?

2. HaiiTu 3HaueHHE BBIPAKEHUS:
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6. CnoBo — mo0ast KOHEYHas TOCIIEOBATEIBHOCTE OYKB pyccKoro ajndasurta. BwiacHuTe,
CKOJIBKO Pa3JIMYHBIX CIIOB MOKHO COCTaBUTh U3 CIIOBA «MaTEMaTUKa»?
7. Ha 6an B Cankr-IlerepOypr nmpuexana u3BecTHass MOJIHUIA KHATHHS PocToBckas. Hexoropeie
¢peiinuHbl, y3HaB 00 3TOM, KymUiu cebe Takue ke IMOABECKH, cepbr' M Kombua. M3 115
GpeiiH, MpUCyTCTBOBABIINUX Ha Oaiy, 31 Obla B TaKMX ke MoJIBecKax, 45 — B cepprax u 50 — B
Konblax. 36 (peiliuH HaZenu MOABECKH U Cepbru, 23 — HaJenu MOABECKHM W KOjblla, 27 —
KOJIbIIA U CEPhI'H. A CaMbIMU MOJHBIMU OKa3aJUCh 15 QpeitsinH, KOTOpbIe HAJeIN U TIOJIBECKH, U
CEpbIrH, U KOIbIIA, TAKUE )K€ KaK y KHATHHHU PocToBckoil. Ckonbko (peitinH He 3HaI0 0 Impuesie
KHsITUHA PocTOBCKOM?
8. BpImuIIUTE MHOXKECTBO YMOPSAOYCHHBIX Map M HAYEPTUTE OPHEHTHPOBAHHBLIN Trpad
OTHOIIICHUS, 3aIAHHOTO MAaTPHULICH:

a b ¢ d
1 1 U

KpuTepml H HIKaJ1a OCHUBAHUA (TCCTI/IPOBaHI/Ie)

Yucao NMpaBUJIbHBIX OTBETOB

Onenka

YpoBeHb
chopmMupoBaHHOCTH
YMEHHIl U 3HAHUH

90-100% npaBUIBbHBIX OTBETOB

OI.[GHKH. «OTJIHUYHO»

YMeHusa u 3HaHUSA

c(hopMUpPOBaHBI
YMeHus u 3HaHUS
70-89% npaBUIBHBIX OTBETOB  |OLIEHKA «XOPOLIO»
c(hOpMHUPOBAHBI
o YMeHus u 3HaHUS
51-69% npaBunbHbBIX 0TBETOB  |OLIEHKA «yI0BIETBOPUTEIHLHO)
c(hOpMHUPOBAHBI
Menee 51 % npaBuIbHBIX YMeHus v 3HaHUS HE
OreHKa «HEyAO0BIETBOPUTEIHHO
OTBETOB c(OpMHPOBAHBI
Kpurtepun n mkaja ouennBanus (YCTHbIH 0OIPoC)
Ouenka
«OTJIHYHO» «X0pouo» «YAOBJICTBOPHUTEJIBHO» | «HEYI0BJIETBOPUTEIbHO»

Tema packpriTa B
IIOJIHOM 00BEME,
BBICKa3bIBaHUS
CBsI3aHHBIC U
JIOTUYHBIE,
HCIIOJIb30BaHa
Hay4Has JIeKCHKa,
MMPUBCACHLL
npumMepbl. OTBETHI
JaHbl B ITIOJIHOM
o0BeMme.

Tema packpsiTa HE
B IIOJIHOM 00BEME,
BBICKa3bIBaHUS B
OCHOBHOM
CBSI3aHHBIE U
JIOTUYHEIE,
WCIIOJIb30BaHA
Hay4Has JICKCHKa,
MIPUBEICHbI
npuMepsl. OTBETHI
Ha BOMPOCHI JaHbI
HE B TIOJTHOM
o0BeMe.

Tema packpreiTa
HEJI0OCTATOYHO,
BBICKA3bIBaHUS
HECBA3aHHBIC N
Henornunsle. Hayunas
JIEKCHKA HE
UCIIOJIb30BaHa, He
HNPHUBEIECHEI IIPUMEDBIL.
OTBETHI Ha BOMIPOCHI
3aBUCAT OT OMOLIHU CO
CTOPOHBI
nmpenoaaBaTeiis.

Tema He packphITa.
Jloruka U3a0XeHus,
IIPUMEPBI, BEIBOJBI U
OTBETHI HA BOTIPOCHI
OTCYTCTBYIOT.
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KpuTtepun n mkaja oneHnBaHus (BbIIOJTHEHHE NPAKTHYECKUX 3aJAHNH)

Onenka
«OTJIMIHO» «XOPOII0» «YJI0BJIETBOPUTEJIBHO» | «HEYIOBJETBOPHUTEIbHO)
[To pemenunro 3agaum | [To pewennto | ITo pemenuro 3agaun gaH | 3agaya HE peleHa
aH MPaBWIbHBIN | 3aa41 JaH | YaCTUYHBI OTBET, HE | MOJHOCTHIO
OTBET Y | MPaBWJIbHBIN clieJiaH BBIBOJ

Pa3BEPHYTHIN BBIBOJ | OTBET,

HO HE
ClieJIaH BBIBOJ

Kpurepun u mxana oneHuBaHus (0KJIaAbI)

Onenka

Kpurtepun ouieHKH J10KJIa1a

«OTIHIHO»

1. CobGmronenue popManbHBIX TPEOOBAHMIA K JOKIIAILY

2. I'paMOTHOE U NIOJTHOE PACKPBITHE TEMBI;

3. CamocrostensHOCTH B paboTe  HAI  JOKJIAIOM
(ucmonp30BaHME AOKIAI0B U3 ceTH VHTepHeT 3anperaercs).

4. VYwmenue pabotatb ¢ y4eOHOU, NpodecCHOHATHHON
JIUTEPaTypPou.

5. Ymenue paboTaTh C IEPUOIUUYECKON JTUTEPATYPOH.

6. YMenue 0000MIaTh, A€IaTh BEIBOEL.

7. Ymenne opopMisTe Oubimorpaguueckue CrucoK K JOKIaay
B cootBercTBHEe C TpeboBanusmu ['OCT P 7.1. - 2003
«bubmmorpaduueckas 3amuce. bubnuorpadudeckoe onucaHue.
OO0u1me TpeOoBaHUS U MIPABUIIA COCTABICHUS.

8. Cobmonenue TpeboBaHUi K 0OPMIICHHUIO JOKIIAIA.
9.YMeHMe KpaTKO H3JIO0XHUTh OCHOBHBIE IOJOXEHUS JOKIajaa
MIPH €T0 3aIUTe.

10. MnmrocTparnus 3aluThl T0KIaJa NPe3eHTalUueH.

«XOpOLI0»

1. CobGmronenue popManbHBIX TPEOOBAHMIA K JOKIIAILY

2. I'paMOTHOE U NIOJTHOE PACKPBITHE TEMBI;

3. CamocrosTensHOCTH B paboTe  HAI  JOKJIAIOM
(ucmonp30BaHME AOKIAI0B U3 ceTH VHTepHeT 3amperaercs).

4. VYwmenue pabotatb ¢ y4eOHOU, NpodecCHOHATHLHON
JIUTEPaTypou.

5. Ymenue paboTaTh C IEPUOIUUYECKON JTUTEPATYPOH.

6. He nosHO 0000111€H U ClieaH BBIBO/L.

7. He Ttouno odopmien Oubamorpapuueckuii CIHCOK K
nokiany B coorBerctBue ¢ Tpeboanusimu ['OCT P 7.1.- 2003
«bubmmorpaduueckas 3amuck. bubmuorpadudeckoe onucaHue.
OO0u1re TpeOoBaHUS U IIPABUIIA COCTABICHUS.

8. He moytHO coOuro/IeHbI TpeOOBaHUs K O(OPMIICHHIO TOKIIA/Ia.
9. He yetrko chopMupoBaHbI KpaTKHMe€ OCHOBHBIE IOJIOKEHHS
JIOKJIa/1a TIPU €T0 3aIIHTe.

10. MnmrocTparius 3aluThl T0KIa1a MPe3eHTalUeH.

«YAOBJICTBOPUTEIbHO»

1. Cobnronenue GpopMaabHBIX TPEOOBAHUH K TOKIATLY

2. 'paMOTHOE U NOJTHOE PACKPBITHE TEMBI;

3. CamocrosTeNbHOCTH B paboTe  HaA  JOKIAJOM
(ucmonp30BaHME AOKIAI0B U3 ceTH MHTepHeT 3anperaercs).

4. He momno w3y4yeHbl yueOHas, NpodeccroHaIbHAs
JUTEpaTypa.
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5. He nosiHO n3ydeHa nepuoandecKas JIUTepaTypa.

6. He 000011eHbI 1 HE KOHKPETU3UPOBAHBI BHIBOIBL.

7. He TouHo odopmieH Oubmuorpaduyeckuii CIUCOK K
nokiany B coorBetcTBre ¢ TpeboBanusimu ['OCT P 7.1. - 2003
«bubmmorpaduueckas 3amuce. bubmuorpadudeckoe onvcaHue.
OO6mue TpeboBaHMsI U TTPaBUIIa COCTABIICHUS.

8. He cobmonenns! TpeOoBaHMs K OPOPMIICHHUIO TOKIIaa.

9. He derko cpopMUpOBaHBI KpPaTKUE OCHOBHBIE MOJIOKEHUS
JIOKJIaJa TIpH €T0 3allUTe.

10.  WnmrocTpamusi — 3alIUThl  JOKJIaga  Mpe3eHTalHei
OTCYTCTBYET

«HEYAOBJECTBOPUTECJIBHO» He NpeaAcTaBuil JOKJIIa4 IO COOTBCTCTBYIOIIUM KPpHUTCPUAM
OLICHUBAaHUA

6.4.2. KOMILJIEKT OIIEHOYHBIX CPEJCTB JIJIsI TIPOMEXKYTOYHOM
ATTECTALUA

IIpumepHbIe BONPOCHI K IK3aMEHY
Aunreopa.

UYucna u BbluMciaeHus PanuonanbHble unciia. OOBIKHOBEHHBIE U JAECATHYHBIE ApoOH,
IPOIICHTHI, OECKOHEUHbIe mepuoauueckue aApoou. [Ipumenenue apobell M MPOLEHTOB JUIs
pelieHus] MPUKIAAHBIX 3aJad W3 Pa3IMYHbIX OTpacied 3HAaHWUM U peajlbHOM >KU3HU.
JlelicTBuTenpHble 4YMciaa. PanyoHanbHble W UppalMOHAJbHbIE uucia. ApudpmeTuyeckue
ONEpalMy C JIECUCTBUTEIBHBIMU 4YHCIaMUA. MOIyJb JNEUCTBUTENBHOIO YHUCIIA M €r0 CBOWCTBA.
[TpubnuxEHHBIE BBIUMCIEHUS, TpaBWJIa OKPYIJICHUs, TNPUKUAKA M OLEHKa pe3yJibTaTa
BerunciieHnii. CrerneHs ¢ nejbiM ImokasareneM. buaom Herorona. Mcmons30Banne moaxo e
(bopMbl 3amucu E€HCTBUTENBHBIX YUCEN JUIS PELICHUs MPaKTHYECKUX 3373y U MpeCTaBICHUS
TAHHBIX. ApU(METHYECKH KOpPeHb HATypallbHOW CTETNeHW W ero cBoicTBa. CreneHp C
palMoOHalIbHBIM IIOKa3aTeleM M €€ CBOMCTBA; CTENEHb C JACHCTBUTEIbHBIM ITOKA3aTEJIEM.
Jlorapudm uymcna. CpoiictBa norapudma. JlecsiTuuHbie W HaTypaiabHbie jorapudmel. CUHYC,
KOCHHYC, TaHI€HC, KOTAHI'€HC 4YMCIOBOIO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC M apKTaHI€HC
YUCJIOBOIO apryMeHTa. YpaBHEHUS W HEpaBeHCTBA TOXKIOECTBA U TOXKIECTBEHHBIE
npeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHUs. PaBHOCHIIbHBIE YpaBHEHUS M ypaBHEHHs-
cnenctBus. HepaBeHcTBo, pemieHne HepaBeHCTBA. OCHOBHBIE METOJbI PELIEHUS LEIbIX U
NpOOHO-pAallMOHATBHBIX YpPAaBHEHMH W HepaBeHCTB. MHOroO4jeHbl OT OJHONH NepeMEHHOI.
Jlenenue MHOTOWIEHa Ha MHOrOWIeH ¢ ocTaTkoM. Teopema be3y. MHOrowieHsl ¢ LEIbIMH
ko3pPuuuentamu. Teopema Buera. [IpeoOpazoBaHMs UYHCIOBBIX BBIPAXKEHUH, COJAEpXKalUX
cteneHM W KopHHU. ppanuonanbHble  ypaBHeHHs. OCHOBHBIE  METOJBI  PEILEHUs
UppalyoHaNbHBIX YypaBHeHMH. Iloka3zarenbHble ypaBHEHHs. OCHOBHBIE METOIbl PEIICHUS
NOKa3aTelIbHbIX ypaBHeHHU. [IpeoOpa3oBaHWe BBIpaXCHHH, COACPXKAIIMX JIOTapU(MEIL.
Jlorapupmuueckue ypaBHeHHA. OCHOBHBIE METObl PEIEHHs JOrapupMHUUECKUX YpaBHEHUI.
OcHoBHBIE ~ TpuUrOHOMeTpudeckne  (opmynsl.  IIpeoOpa3oBaHuMe  TPUTOHOMETPHUECKUX
BBIDQXECHUI. PenieHne TpPUrOHOMETPUYECKUX YpaBHEHUW. PelieHue cucrem JIMHENHBIX
ypaBHeHHH. MaTpuna cuctembl JUHEHHBIX ypaBHeHHH. OmnpenenuTens MaTpuibl 2 X 2, €ro
TEOMETPUYECKUN CMBICI M CBOMCTBA; BBIYMCIICHHE €r0 3HAYEHHs, IPUMEHEHUE OIPENCIUTENs
JUISl pEIEHUs CHUCTEMBl JIMHEMHBIX YpaBHEHMI. PelleHne NpUKIagHBIX 3a1ad C IOMOIIBIO
CUCTEMBI JIMHENHBIX ypaBHEHMH. MccinenoBaHne MOCTPOEHHOW MOJENH C MOMOULIBI0 MAaTpull U
onpenenureneil. IloctpoeHne MareMaTHYeCKMX MOJENEH pPEAJbHOM CHUTyalud C IOMOIIBIO
YPaBHEHUI U HEpaBEHCTB. IIpruMeHeHne ypaBHEHUI U HEPABEHCTB K PEILIEHUIO MATEMaTUYECKUX
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3a/a4 M 3aJa4 M3 pa3MyHbBIX oOjacTel Hayku M peaidbHOM XU3HU. DYHKIMH U Tpapuku
OyHK1M, cnocoOsl 3aaanus pynkuuu. B3anmuo oOpatnbie ¢yHkiuu. Kommosunusa GyHKIui.
I'paduk yHkmmm. DnemeHTapHBIC TPpeoOdpa3oBanus rpadukos GyHKIHH. O0IaCTh ONpeaeIICHUS
U MHOXecTBO 3HaueHuil pyHkuuu. Hynu ¢ynkuuu. IIpomexyTku 3HakonocTossHCTBa. YETHBIE U
HeuétHple (ynkuuu. Ilepmommueckne QyHkuuu. I[IpoMexyTKH MOHOTOHHOCTH (DYHKITHH.
MakcumMyMbl 1 MHUHUMYMbl (QyHKUuMU. HambGonbliee W HavMeHbllee 3HA4Ye€HUS (QYHKLUU Ha
npoMexyTtke. JIuHelHas, KBaapaTHuHas U JpOOHO-IMHENHas (yHKUUMU. OJIeMEHTapHOe
UCCIIeIoBaHNE M TMOCTpoeHue ux rpaduko. CreneHHass (YHKIMS C HATypalbHbIM M II€JIBIM
nokazareneMm. E€ cBoiicTBa u rpaduk. CBoiicTBa u rpad)uk KOpHS N-Oi CTENEHH KakK (yHKIHH
o0paTHOW CTeNeHW C HaTypalbHbIM MoKa3aTeneM. [lokazatenbHas M JorapupmMuyeckas
¢yHKIMM, WX cBoiicTBa W Tpaduku. Mcmonp3oBanue rpadukoB GYHKIMHA IS pEHICHUS
ypaBHeHHH. TpuUroHoMeTpuyeckas OKpYy>KHOCTb, ONpEIEICHNE TPUTOHOMETPUUYECKUX (DYyHKIIHUIT
YHUCIIOBOrO apryMeHTa. OyHKIMOHAIbHBIE 3aBUCHMOCTH B pEajbHBIX IpOIeccax U SBICHUSX.
I'paduxu peanbHbIX 3aBUcMMOcTed. Hauana maremaTnueckoro ananusa IlocnenoBarenbHOCTH,
crocoObl 3aJjaHus Mociea0BaTeNbHOCTEN. MeToa MareMaTuuecko MHAYKIUH. MOHOTOHHBIE U
OTrpaHMUYEHHBIE NOCIEA0BATEIBHOCTH. IcTOpHS BOZHUKHOBEHUS MAaTEMaTHYECKOIO aHAJIN3a Kak
aHanmm3a OECKOHEYHO MajblX. ApH(MeTHdecKas W reoMeTpuYecKas Mporpeccuu. beckoHeuyHO
yObIBaromasi reomerpudeckas mnporpeccus. Cymma O0eCKOHEUHO YOBIBAIOLIEH reOMeTpHUUECcKOi
nporpeccuu. JIMHENHBIN U 3KCIOHEHIMAIBHBINA pocT. Yucno e. @opmysia CIOXKHBIX IIPOLIEHTOB.
Hcnonp30BaHuE NPOrpeccCHMM ISl PELIEHUS peajbHbIX 3a7ad NPHUKIAJHOTO XapakTepa.
HenpepeiBable (QyHKIMM M ux cBoiicTBa. TOYkHM pa3peiBa. ACUMOTOTHI TpaduKoOB (GyHKITHIL.
CpoiicTBa (hyHKIMI HENMpepbIBHBIX Ha OTpe3ke. MeToa MHTEepBaloOB AJIS PELICHUs HEPAaBEHCTB.
[IpumeHenne CBOWCTB HENpEpbIBHBIX (QyHKUMHA [ pemieHus 3aznad. llepas u Bropas
npous3BoJHble (QyHKIMHU. OnpezneneHue, reoOMeTpUUeCKUil U (PU3NUECKUN CMBICI MTPOU3BOAHOM.
VYpaBHeHue kacateinbHON K rpaduky GyHKnuu. llpowsBogHBIE AIIeMEHTAPHBIX (DYHKIHIA.
[Tpou3sBoiHast CyMMBl, IPOU3BEIEHHS, YACTHOTO U KOMITO3UIMK (pyHKIMI. MHOXecTBa U JIOTHKa
MHoecTBO, onepanuy HajJ MHOXKECTBaMU U MX cBoicTBa. luarpammsl Oiiepa — BenHna.
[IpuMeHEHHE TEOPETUKO-MHOKECTBCHHOIO ammapara Ul ONMCaHUs pPEeajbHBIX IPOLECCOB U
SBIICHUM, TpHU pEIIeHUH 3aJad M3 JAPYruxX ydeOHbIX mpeameroB. OmpexpeneHue, Teopema,
CBOMCTBO MaTeMaTHUYECKOro O0ObEKTa, CIEJICTBHE, 10Ka3aTeIbCTBO, PABHOCHIbHBIC YPaBHEHMUS.
Harypanshsle u nensie uncia. [Ipumenenue npuszHakoB aenuMoctH nenslx yucen, HOJl n HOK,
OCTaTKOB 10 MOJYJIIO, aITOpUTMa EBKNMIA U1 pelieHns 3a4ad B LeblX ynciaax. KomiiekcHsie
yicna. Anrebpanueckas M TPUTOHOMETpHYECKas (OPMBI 3alHCH  KOMIUIEKCHOTO YHCTIA.
Apudmerndeckne onepanuu ¢ KOMIUIEKCHBIMU YHCIaMu. M300paxeHne KOMIIEKCHBIX YMCeN Ha
KoopAauHaTHOHN ockocTH. @opmyna Myaspa. KopHu n-oii cTeneHu nM3 KOMIUIEKCHOTO YHCIIA.
VYpaBHeHus u HepaBeHcTBa CHUcTeMa U COBOKYIMHOCTh YPaBHEHUN U HEPABEHCTB. PaBHOCHIIbHBIE
CUCTeMBl W  CHCTeMbI-clieAcTBUS.  PaBHOcunbHBIE — HepaBeHcTBa.  OTOOp — KOpHEH
TPUTOHOMETPUYECKUX YPABHEHUW C IMOMOUIBIO TPUTOHOMETPUUECKON OKPYKHOCTH. Perienue
TPUTOHOMETPUUECKUX HEpaBeHCTB. (CHOBHBIE METOJbl PpEUIEHMs] IOKAa3aTEeIbHBIX U
JorapupmMuyeckux HepaBeHCTB. OCHOBHBIE METObl PEILIEHHUS HpPpPalMOHAIBHBIX HEPAaBEHCTB.
OcCHOBHBIE METOABI PEUIEHHS] CUCTEM MU COBOKYIIHOCTEH PpalMOHAJIBHBIX, MPPALMOHAJIBHBIX,
NIOKA3aTeIbHbIX W JIOTapU(PMHUUYECKMX YpaBHEHHMH. YpaBHEHMs, HEPAaBEHCTBA U CHUCTEMBI C
napaMmerpamu. [IpumMeHeHHe ypaBHEHMM, CUCTEM M HEPABEHCTB K PEILIECHUI0 MaTEMaTHYECKHX
3ajlad M 3ajjad U3 pa3IndHbIX 00JacTel HayKHU U peabHOM KU3HU, HHTEPIpEeTalys M0JTy4eHHbIX
pesynbTatoB. @yHkuuu u rpaduxu ['padux kommnosunmu Qynkimii. I'eomerpudeckre oOpasbl
YPaBHEHHH M HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTU. TpUroHOMeTpuueckue (PyHKIUH, UX
cBoiicTBa U rpaduku. I'paduyeckre MeToabl penieHus ypaBHeHU U HepaBeHCTB. | padudeckue
METOABl pelleHus 3ajad ¢ mnapamerpamu. Vcnonb3oBanue rpadukoB (QyHKIMM i
MCCJIEIOBAHMSI IPOLIECCOB U 3aBUCUMOCTEN, KOTOPBIE BOZHUKAIOT MPU PELLIEHUH 3a7a4 U3 JPYyrux
y4eOHBIX TIPEAMETOB W peanbHOM u3HHW. Havama matematnyeckoro ananmsa [IpuMeHneHwme
NPOM3BOJHONW K MCCIEIOBAHUIO (YHKIMH Ha MOHOTOHHOCTh M JSKCTpeMyMbl. Haxoxnenue
HauOOJIBIIEr0 M HAMMEHBILIEro 3HaueHWH HenpepbhlBHOM (yHKIMM Ha orpe3ke. IIpumenenue
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IIPOU3BOAHOW JUIA HAXOXKIACHWS HAWIy4lIero peuieHus B MNPUKIAIHBIX 3a1adax, Ui
OIpeNieIeHUs] CKOPOCTH M YCKOPEHHUs IIpolecca, 3aJaHHOro (opmynoil uaum rpadukom.
[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBOOOpa3HbIX. [lepBooOpa3Hbie 3JIEMEHTapHBIX
¢bynkiuii. IlpaBuna HaxoxaeHus mnepBooOpasHbix. MHTerpan. ['eomeTpuyeckuit cMbICT
uHTeTpayia. Beraucienue ompenenéHHoro uHterpana mo (opmyne Heiorona — JleiiOnua.
[lpumeHeHne wuHTErpana Ui HaxOXJIEHWs IUlomafed ImiIockux ¢uryp U 00BEMOB
reomeTpudeckux Tein. [Ipumeps! permreHuil qudQepeHnnaIbHbpIX ypaBHeHHH. MaTeMaTuieckoe
MOJICJIMPOBAHHUE PEATIBHBIX MIPOLIECCOB C MOMOILBIO AU(PepeHIInaNbHbIX YPaBHEHUH.

I'eometpust

IIpsimble M TUIOCKOCTH B mpocTpaHCTBE (OCHOBHBIE MOHATUS cTepeoMeTpuu. Touka,
npsiMasi, IIOCKOCTb, MPOCTPAHCTBO. [ToHATHE 00 aKCHOMAaTUYECKOM OCTPOEHUHU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU M CIEACTBUS M3 HHUX. B3auMHOE pacnojoKeHuEe TMpsSMbIX B
IIPOCTPAHCTBE: IEPECEKAIOIINECS, IMapauIeNbHble MW CKpeuuBaromuecs mnpsamele. [Ipusnakn
CKpEIIMBAIOIIKUXCS MNpsAMBIX. [lapamienbHOCTh NpSMBIX M IJIOCKOCTEH B IPOCTPAHCTBE:
napajuieJbHble NpPSIMblE B IPOCTPAHCTBE; MAPAUIEIBHOCTh TPEX MPSIMBIX; MAPAJUIEIBHOCTh
npsMoit U miockoctu. [lapamienbHoe W LEHTpalIbHOE MPOEKTUPOBAHME, U300pakeHue (uryp.
OCHOBHBIE CBOWMCTBA MapajuICIIBHOTO MPOEKTUpOoBaHus. M300paxenue Guryp B mapaieibHON
IPOEKLIHU. YTUIBI C COHANpPaBIECHHBIMU CTOPOHAMH; yTOJI MEXIy HpPSIMBIMH B IPOCTPAHCTBE.
[TapanneabHOCTh MIIOCKOCTEN: MapalieIbHbIE MIJIOCKOCTH; CBOMCTBA MapalIeNIbHBIX MJIOCKOCTEH.
[IpocTteiimue npocTpaHCTBEHHBbIE (UIYpPHl Ha IJIOCKOCTH: TETpadp, Mapajuleienunesn;
MOCTpOEHUE cedeHUi. [leprneHIuKyIIpHOCT NPSAMOM M IJIOCKOCTH: MNEPHEHIAUKYISPHBIC
IpsIMBIE B IPOCTPAHCTBE, MIPSIMbIE MapajlIeIbHbIE U NEPIEHIUKYIISPHBIE K IUIOCKOCTH, IPU3HAK
MNEePHNECHANKYISIPHOCTH TPSAMOM M IUIOCKOCTH, TeopemMa O MpsIMON NEepPHEeHIUKYISIPHON
II0CKOCTH. OpTOroHajabHOE NMPOEKTUpOBaHUE. [lepneHauKyssp U HaKJIOHHBIE: PAaCCTOSHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSAMOIl 10 MIOCKOCTH, MPOEKIHs (PUTypbl Ha TUNIOCKOCTD.
[leprieHAUKYIAPHOCTD IJIOCKOCTEN: MPU3HAK MEPIICHIUKYJIIPHOCTH ABYX IIIOCKOCTEH. Teopema
o Tpéx mepreHaukysipax. 44 IlpumepHas pabouass mporpamMma YTJbl B IMPOCTPAHCTBE: YTOJI
MEXIY MNpsSAMOM U IUIOCKOCTBIO; [BYIPAHHBIA yTOJ, JIMHEHWHBIA YIOJI JBYIPAHHOIO YIUIA.
TpéxrpanHslii W MHOrorpaHHbie yriibl. CBOWMCTBAa IUIOCKUX YTIJIOB MHOTOTPAHHOTO yIJia.
CBolicTBa IVIOCKUX M JIBYI'PaHHBIX YIJIOB TPEXIPAHHOTO yIia. TeopemMbl KOCHHYCOB U CUHYCOB
JUIsL TPEXTPAHHOIO yriia. MHOTOrpaHHUKY Buibl MHOTOIpaHHHMKOB; pa3BEPTKa MHOTOTPAaHHHUKA.
[Ipu3ma: n-yronbHas mpusMa; mpsiMasi ¥ HaKJIIOHHAsl MPHU3MbI; OOKOBasi U TMOJHAS MOBEPXHOCTD
npusmebl. [lapannenenunen, npsAMOYroJibHBIN Mapajiiesenunea U ero cpoiictBa. Kpardaitmme
NyTH Ha IIOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa. IlpocTpaHcTBeHHas Teopema
[Tudaropa. [Tupamuna: n-yroapHas nmupamMuza; MpaBHIbHAS U yceu€HHAs nmupaMubl. CBONCTBA
pébep u GOKOBBIX TpaHel MpaBUIBHON NUpamubl. [IpaBUIbHBIE MHOTOTPaHHUKU: MpaBHIIbHAS
IpuU3Ma W NpaBWIbHAs NUpamMua; NpPaBWIbHAS TPEyrojbHas MHpPaMUIAa W NPaBUIbHBIN
TeTpa’ip; KyO. IlpeacraBieHue O MNpaBUIBHBIX MHOTOIPAaHHMKAX: OKTa’Jp, AOACKAdAp H
MKOcadlp. BrluucieHue 31€eMEHTOB MHOTOTPaHHHUKOB: pEOpa, auaroHanu, yrisl. [lnomane
OOKOBOI MMOBEPXHOCTH U MOJTHON MOBEPXHOCTHU MPSMOM MPHU3MBI, TUIONIA1b OCHOBAHHH, Teopema
0 OOKOBOM TOBEPXHOCTH TpsIMOM Tpu3Mbl. I[lnmomans OOKOBOW MOBEPXHOCTH M MOBEPXHOCTH
IPaBWIBHOM NHMpaMuIbl, TeopeMa O IUIOIAaguM yceuéHHoM mnupamuabl. CuMMeTpus B
MPOCTPAHCTBE. ODJIEMEHTHl CHUMMETPUM MPaBUIBHBIX MHOIOrpaHHUKOB. Cummerpus B
MpPaBUIBHOM MHOTOTPaHHUKE: CUMMETpUs Napajljiesienune a, CAMMETPUS MPAaBUIbHBIX MPU3M,
CUMMETpUS NMPaBUIbLHON MUpaMuJibl. BeKTOphl 1 KOOpAKMHATHI B pocTpaHcTBe [loHsTHS: BEKTOD
B TPOCTPAHCTBE; HYJEBOM BEKTOpP, JAJIMHA HEHYJIEBOIO BEKTOpA; BEKTOPbI KOJUIMHEAPHBIE,
COHAIIPaBJICHHbIE U IIPOTUBOIMOJIOKHO HANpaBJIeHHbIE BEKTOPHI. PaBeHCTBO BEKTOPOB. [leficTBus
C BEKTOpaMHM: CIIOKEHUE U BBIYUTAHHUE BEKTOPOB; CyMMa HECKOJbKHX BEKTOPOB; YMHOXKEHHUE
BEKTOpa Ha yucyio. CBOWCTBA CIIOKEHUS BEKTOpoB. CBOMCTBAa yMHOXEHHSI BEKTOpa Ha YHUCIO.
[lonsiTue KoMIUTaHAapHBIE BEKTOpbl. [Ipu3Hak KoMIUlaHapHOCTH TpEX BEKTOpOB. IlpaBumio
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napajuienenunena. Teopema o pasjoKEHUU BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BEKTOPAM.
[IpssMoyronbHas cuctemMa KoopAauHAT B mpoctpaHcTBe. KoopamHatel BekTopa. CBs3b MEXIY
KOOpJMHATAMU BEKTOpa M KOOpAMHATAMHU TOYEK. YTOol Mexay Bekropamu. CkanspHoe
npousBeneHue BekTopoB. Tenma Bpamenus IloHATHS: UMIMHApPUYECKass IOBEPXHOCTD,
KOHHMYECKasi TOBEPXHOCTh, CQepuueckas IOBEPXHOCTh, oOpa3yromue MoBepxHocTerd. Tema
BpallleHUs: IWINHIP, KOHYC, YCeUEHHBIH KOHYC, cdepa, map. BzaumHoe pacnonoxenue chepbl
U IJIOCKOCTH; KacaTellbHasl IUIOCKOCTh K cdepe. M300pakeHne Ten BpalleHUs] Ha TUIOCKOCTH.
PazBéprka munuuapa u konyca. Cummerpusi cdepbl u mapa. O0séM. OCHOBHBIE CBOICTBa
00BEMOB Ten. Teopema 00 00BEME MPSIMOYTOJIBLHOTO TapasUICICIHIea U CICICTBUS U3 HeE.
O0béM TpsMOW M HAKJIOHHOM MPU3MBI, IIMHApPA, THpaMuAbl U KoHyca. OO0bEéM mapa u
nrapoBoro cermeHra. KomOuHanuu Ten BpalleHus: ¥ MHOrorpaHHukoB. IIpu3ma, BnucaHHas B
WIMHJpP, OonucaHHas okono munuHApa. [lepeceuenue cdepsl u mapa ¢ miockocteio. Kacanue
mapa u chepsl mI0cKoCThIO. [IOHATHE MHOTOTpaHHHMKA, OMHUCAHHOTO OKOJIO C(epbl, chepsl,
BIIMCAHHOW B MHOTOIPAaHHMK WJIM Teno BpaileHud. [lmomanps noBepXHOCTH UUIMHAPA, KOHYCA;
wiomane cepbl u e gacreir. [logobue B mpocrpanctBe. OTHOMEHHE 00BEMOB, TUTOMIANCH
noBepxHocTel monobHeix Quryp. IIpeobpasoBanue momodus, romoretusi. Perenne 3amgay Ha
IUIOCKOCTH €  HCIOJb30BAaHUEM CTepeoMeTpuyeckux MeronoB. [locTpoeHue cedeHuit
MHOTOTPAaHHHUKOB ¥ TEJ BPAILlEHUS: CEUCHUS HUINHPA (MapajieNbHO U MEePIEeHANKYISIPHO OCH),
CEYeHHUs KOHyca (mapajielbHOE OCHOBAaHHUIO M MPOXOJSIIee Yepe3 BEpIIMHY), CEUECHHUs I1apa;
METO/bl MOCTPOEHUSI CEYEHUMH: METOJ CJEA0B, METOJ BHYTPEHHErO0 MPOECKTUPOBAHUS, METOJ
nepeHoca CeKylled IUIOCKOCTH. BeKTopsl M KOOpAMHATBI B TNPOCTpAaHCTBE BekTopbl B
npoctpaHcTBe. Onepanuu HaJa BeKkTopamu. BekTtopHoe ymHOKeHHE BeKTOpoB. (CBOMCTBa
BEKTOPHOr0 yMHOXkeHMs. [IpsimoyronbHasi cuctema KOOpAMHAT B mpocTpaHcTBe. KoopauHaTsl
BeKkTopa. Paznoxkenue Bektopa mo 6aszucy. KoopauHaTHO-BEKTOPHBI METOJ MpHU PEIICHUU
reOMEeTpUYECKUX 3amad. J[BmKeHHus B mpocTpaHcTBe J[BrmkeHus mpoctpaHcTBa. OTOOpaskeHUs.
JIBrxeHus U paBeHcTBO ¢uryp. OOmue cBoiicTBa nBMKeHUNH. Buapl NBHKEHUI: apauieIbHbIHI
IIEPEHOC, LEHTpalbHAsl CUMMETpPHUSA, 3E€pKaJbHasg CHUMMETpHUS, IOBOPOT BOKPYI IPSIMOH.
[TpeobpazoBanus nomoodus. [Ipsmas u cdepa.

J1eMeHTDI TEOPpUH BepOHTHOCTeﬁ M MaTeMaTH4eCKOM JJOrHKH

Oinepa. kmacc ['pad, cBsa3ubii rpad, mytu B rpade: nukiasl u nenu. CreneHb
(BanmeHTHOCTD) BepimmHbIL. ['padsr Ha mmockocTu. JlepeBrs. CiaydaliHble SKCTICPUMEHTHI (OTBITHI)
U Clly4yailHble cOOBITHA. DJIeMeHTapHbIe COOBITUS (UCXObI). BeposTHOCTh cilyuaitHOro COOBITHSL.
bnu3zocth 4acToThl W BEpOATHOCTH COOBITHH. Ciy4ailHble OIBITHI C PaBHOBO3MOXKHBIMU
BIIEMEHTApPHBIMH  COOBITUSAIMH. Omnepanuu HaJg COOBITUAMHU: TepecedeHue, OOBeAUHEHHE,
MPOTHUBOIIOJIOXKHBIE CcOObITHSA. [[narpammer Oiinepa. Dopmyiia CIOXKEHUS BEPOSITHOCTEH.
VYcnoBHas BEPOATHOCTb. YMHOKEHHE BEpOSTHOCTEH. JlepeBO CilydalHOroO JSKCIEpPUMEHTA.
®opmyna monHoM BepositHocTH. Dopmyma baiieca. HeszaBucumplie coObiTus. bunapHbIi
CIly4ailHBI OIBIT (MCIBITaHME), ycnex U Heyzaada. HesaBucumble wucnbiTanus. Cepus
HE3aBUCHUMBIX UCIBITAaHUH 110 TiepBoro ycrexa. [lepecranoBku u dakropuan. Ynucao codeTaHuid.
Tpeyronpauk Ilackans. @opmyna Ounoma Hpiotona. Cepusi HE3aBUCHMBIX HCHBITAaHUNA
bepuymmm. CnydaiiHplii  BbIOOp H3 KOHEYHOW COBOKymHocTH. CrydaifHass BEJIHYMHA.
Pacnipenenenune BeposTHOcTel. Jluarpamma pacnpeneneHus. Onepanuu Haja  CilydalHBIMU
BelIMUMHaMU. buHapHasi ciydaiiHas BenuuuHa. lIpuMepbl pacnpenesieHWil, B TOM YHCIE
reoMeTpuueckoe u OmHOMHanbHOE. COBMECTHOE paclpeieNieHHuEe JBYX CIy4YailHbIX BEITUYHH.
He3zaBucumbie ciydaiiHble BEIWYMHBL. MaTemMaTUYECKOE OXUIAAHWE CIIyYalHOW BEIUYUHBI
(pacnpenenenus). I[lpumepsl TpUMEHEHUS MaTEeMAaTUYECKOTO OXHAaHUA (CTpaxoBaHUE,
aorepest). MaTtemaruueckoe OXHUAaHWE OMHAPHOM clyyallHOM BEIWYMHBI. MareMaTudeckoe
0)KMJIaHHE CYMMBbI CIIy4ailHbIX BEJIMYMH. MareMaTH4ecKoe OKHUJAHHUE TE€OMETPHUYECKOTO U
OMHOMMAIBHOTO pacrpeesieHuil. Jlucnepcus U cTaHaapTHOE OTKIIOHEHUE CITyYaiHON BETUYMHBI
(pacnpenenenus). [ucnepcusi OMHapHOU ciay4yailHOW BeNMWYMHBL. MaTemMaTHuecKoe OKHIaHue
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IIPOU3BEICHUA W JUCHEPCHS CYMMbl HE3aBHCHUMBIX CIy4daWHbIX BennuyuH. Jlucnepcus u
CTaHJApTHOE OTKJIOHEHHE OMHOMHMAJIBHOIO pachpeneneHus. Jlucmepcuss M CTaHIApTHOE
OTKJIOHEHHE reoMeTpuueckoro pacnpeaeneHus. Hepasencto YeObiuépa. Teopema YeObiméRa.
Teopema bepnHynnu. 3akoH 60nbMX yncen. BeiOopouHslit MeTos uccnenoBaHuid. Beibopounsie
xapakTepucTuku. OIeHUBaHUE BEPOSTHOCTU COOBITHS MO BBIOOPOYHBIM JaHHBIM. [IpoBepka
IPOCTEHIINX TUIOTE3 C IOMOIIBIO M3YUYEHHBIX pacnpenencHuid. HempepblBHbBIE ciydaiiHble
BenuuuHbl. [lpumeppl. @yHKIHS IIOTHOCTH BEPOSTHOCTH paclpezaeieHus. PaBHomepHOe
pacnpezielieHue M €ro CBOWCTBA. 3aJayM, NMPUBOIALIME K IOKA3aTEIBHOMY PacHpElENICHHUIO.
3amauyy, NPUBOASIIKME K HOPMalbHOMY pacnpezeneHuto. OyHKIUS MIOTHOCTH BEPOSTHOCTU
IIOKA3aTeIbHOTO  pacmpenesieHus, (QyHKUUS  IUIOTHOCTH  BEPOATHOCTH  HOPMAaJIbHOTO
pactpenenenus. @OyHKOMSA  IUIOTHOCTM M CBOWCTBA  HOPMAJIBHOIO  PACIPEICIICHMUS.
[TocnenoBarenbHOCTh  OJMHOYHBIX  HE3aBUCHUMBIX  COOBITMH. 3ajnaud, NpUBOIALIME K
pacnpenenenuto [lyaccona. Koapuarust 1Byx ciaydaitHeIX BenwuuH. KoapuIueHT JIMHEHHOMI
koppensiuu. CoBMecTHble HaOJIOAEHUS JBYX BelIMUYMH. BwiOopousbiii ko3dduuuent
Koppemsauuu. Pasnmnume Mexay JIMHEWHOW CBA3BI0 W NPUYMHHO-CIICJCTBEHHOW CBA3BIO.
JIuneiiHas perpeccusi U METOl HAUMEHBIINX KBAaJPaTOB.

KpuTepun u mKajabl OeHMBaHUS MPOMEKYTOUHOI aTTecTALMHU

IIIxaja 1 KpUTEPHUH OLIEeHKH (IK3aMeH)

OT1auyHo Xopomo YaosiaersopureibHo | HeymoBiieTBOpHTEIBbHO
1. ITostHO packpsITO 1. OtBer 1. HenosHo nin 1. Conepxanue MaTtepuaina
CoJIep’KaHue BOIPOCOB | yJIOBJIETBOPSIET B HEMoCe0BaTEIbHO HE PACKPBITO.
ounera; OCHOBHOM packpseITo coaepkanue | 2. OmuoOku B
2. Matepuan u3noxeH | TpeOOBaHUSIM Ha MaTtepuaina, Ho olpesiesIeHU! MOHATUH, HEe
IrpaMOTHO, B OLICHKY «5», HO TIpU 1oKa3aHo o01ee HCII0JIb30BAJIACh
OTpeIeNIEHHOM TOM MOKET UMETh MIOHMMAaHHE BONPOCa U | TEPMHUHOJIOTHSI B OTBETE.
JIOTUYECKOU ClIelyIoIIHe IIPOJEMOHCTPUPOBAaHBI
M0CJI€I0BATEIBHOCTH, HEJ0CTaTKU: YMEHHUS, TOCTaTOYHbIE
IIPABUJIBHO 2. B n3noxxennn 11 JAJIbHEUIIETO
UCIIOJIB3YETCS JIOTTYIIEHbI YCBOEHMSI MaTepHaa.
TEPMHUHOJIOTHS; HeOoubiMe npodensl, | 2. Umenuch
3. Iloka3zano ymeHue HE MCKa3UBIIUE 3aTpyIHEHUS WU
WTIOCTPUPOBATh COJIep’KaHue OTBETA; JOMYIIEHBI OIIMOKU B
TEOPETUUECKHE 3. lomy1iieHbl OUH - | ONpeeICHUH TOHSITHIA,
MIOJIOKEHUS JIBa HE0YETa IIPU UCIIOJIb30BaHNNU
KOHKPETHBIMU OCBEILIEHUHU TEPMHUHOJIOTHH,
IpUMepaMu, IPUMEHATh | OCHOBHOTO UCIIPABJICHHBIE 110CJIE
UX B HOBOM CUTyalluM; | COJIEp’KaHUs OTBETA, HECKOJIbKUX
4. VCIIPABJICHHBIE 110 HaBOJSILUX BOIIPOCOB;
[IponeMOHCTPUPOBAHO | 3aMEYAHUIO 3. [Ipu HenosHOM
YCBOCHHE paHee 9K3aMEHATOpPa; 3HAaHUU
M3YYEHHBIX 4. lomy1ieHsl olIMOKa | TEOPETUUYECKOTO
COITyTCTBYIOILIUX i 6onee AByX MaTepuasa BbIsBICHA
BOIIPOCOB, HEJ04YETOB IIPU HEeJ0CTaTOYHAas
c(OpPMHUPOBAHHOCTh OCBEILIEHUN c(OPMHPOBAHHOCTh
YMEHUH U 3HAHWI; BTOPOCTEIIEHHBIX YMEHHU U 3HAHUM.
5. OTBeT npo3Byyan BOIIPOCOB, KOTOPBIE
CaMOCTOSITENIbHO, 0€3 JIETKO UCIPABIISAIOTCA
HaBOJALMX BOIIPOCOB. | IO 3aMEYAHUIO

’K3aMeHaTopa.
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