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Pabouas mporpamma y4eOHOTo mpeaMeTa pazpaboTaHa Ha OCHOBe (elepaIbHOTo
roCyAapCTBEHHOI0 00pa3oBaTeIFHOTO CTaHAAPTa CpeHero ob1ero o6pazoBaHus, Gese-
pasIbHOM 00pa30BaTeIbHOM IPOrpaMMBbI CpeIHero oo11ero 00pa3oBaHus ¢ y4€TOM I10ILY-
yaeMoW CIEeUANTBHOCTH (elepanbHOro rocyAapCTBEHHOTO 00pa30BaTEIbHOrO CTaH-
JapTa cpelHero mpodeccroHanbHoro obpaszoBanus no crneunanbHoctd 38.02.06 du-
HaHCBHI
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1. O6mas xapakTepucTHKa padodeil IporpaMMbel y4eGHOro ImpeaMeTa

1.1. Mecto yyeOGHOro npeiMeTa B CTPYKType OCHOBHO# 00pa3oBaTeIbHON IPOrpaMMEbI

YueOnpiit mpeamer «MaTeMaTHKay SBISETCS 00sA3aTENbHOM YaCThIO 06IIe00pa30BaTEILHOIO
y4eOHOro IMKJIa OCHOBHON 00pa3oBaTeNsHOM mporpaMmsl B cooTsetctBun ¢ ®T'OC CIIO no cneru-
anpHoCcTH 38.02.06 OdUHAHCHL

1.2. Llens U manupyeMble pe3yabTaThl OCBOEHHS Y4eOHOrO IpeaMeTa:

Lenb ocBoeHus yueGHOro mpeaMera «MaTeMaTHKa»: OCBOSHHE O0YUYAIOIIUMHUCS CONEP/KAHIS
yueGHoro npeaMeTa «MaTeMaTHKay M JOCTHXESHUE PE3YIIBTATOB €€ U3yUeHUs B COOTBETCTBHH ¢ TPeGo-
Banusamu OGI'OC COO ¢ yuetom npodeccnonansHoit Hanpasienaoctd ®T'OC CIIO.

Pe3ynbTaThl H3yUeHHs yUeOHOIO MpeaMeTa:

JTUYHOCTHEIE:

1) rpaXxqaHCKOr0 BOCIIUTAHHS:

chOPMUPOBAHHOCTD IPAKAAHCKOM MO3UIMH 00yYAIOINErocs KaK aKTHBHOTO M OTBETCTBEHHOTO
4JICHa POCCHICKOr0 00IIECTBA, IPEACTABICHAE O MATEMAaTHUSCKIX OCHOBAX ()YHKIIMOHUPOBAHHS Pa3-
JIMYHBIX CTPYKTYD, ABJIECHAH, IPOLEAYD rPakAaHCKOro 0011ecTBa (BBIOOPEI, OIIPOCH! K IPYTOE), YMEHHE
B3aMMOJENUCTBOBATh C COLMAIBHBIMU UHCTUTYTaMH B COOTBETCTBUHM C HX QYHKIHMAMH U Ha3HAYCHHEM;

2) MaTpUOTUYESCKOTO BOCIIUTAHMS:

chOPMHPOBAaHHOCTE POCCHICKOI IPaXKTAHCKOW HAEHTHUHOCTH, YBaKEHHS K IIPOLUIOMY H
HaCTOSIIEMY POCCUHCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIUGHUE K JOCTHIKEHHSIM POCCHHCKHX MaTe-
MaTHKOB M POCCUMCKON MaTeMaTHYeCKOH IKOJIBI, MCIIONB30BAHHE 3THX JOCTHKSHHH B IpYrUX HayKax,
TEXHOJIOTUAX, Chepax SKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOI'O BOCIIUTAHMS:

OCO3HAHHE TYXOBHBIX IIEHHOCTEH pOCCHICKOro Hapoaa, COpPMUPOBAHHOCTH HPABCTBEHHOTO CO-
3HAHU, STHYECKOTO MTOBEAECHHUS, CBA3AHHOIO C IPAaKTHYSCKUM IIPUMEHEHHEM JOCTHKEHHM HAYKH U JIe-
STEJIBHOCTBIO YYEHOT0, OCO3HAaHHUE JTMYHOTO BKJIAJla B IOCTPOSHHE YCTOMYHBOIO Oy IyIIETO;

4) 3CTEeTUYECKOTO BOCITUTAHMS:

3CTETUYECKOC OTHOIICHHE K MUDY, BKJIFOUasi 3CTETUKY MaTeMaTHISCKUX 3aKOHOMEPHOCTEH, 00b-
SKTOB, 3aJla4, PELICHUH, pacCyKAeHNUH, BOCIPUUMUYUBOCTE K MaTeMaTHYSCKUM acleKTaM pa3IM4HBIX
BUJIOB UCKYCCTBA,

5) pU3UUECKOro BOCIIMTAHHS:

chOpPMHPOBAHHOCTh YMEHHUS NIPUMEHATh MaTeMaTHUeCKUE 3HAHUS B MHTEPECAX 3JOPOBOTO H
OesomacHoro o4pasa XH3HH, OTBETCTBEHHOE OTHOLIEHUE K CBOEMY 3JI0POBBIO (310POBOE IIUTaHHUE, cOa-
JIAHCHPOBAHHBIN PEKUM 3aHATUH U OTABIXA, PErysipHas GU3MYecKas aKTHBHOCTD), PU3HUECKOE COBEP-
UICHCTBOBAHHE IIPH 3aHATHUSAX CIIOPTUBHO-030POBUTEIBHON NEATEIbHOCTBIO;

6) TpyTOBOT'O BOCITUTAHMS:

TOTOBHOCTB K TPYZy, OCO3HAHHE LIEHHOCTH TPYJOIIO0Us, HHTEPEC K Pa3IU4HBIM CdhepaM IIpo-
(eccronanbHON NEATENLHOCTH, CBSI3aHHBIM C MATEMATHKON M €€ IIPHJIOKEHUAMH, YMEHHE COBEpPIIATH
OCO3HaHHBIH BEIOOp OyXyIeH IpodeccHH U peann30BBIBaTH COOCTBEHHEIE XKU3HEHHEIE TI1aHbl, TOTOB-
HOCTb U CIIOCOOHOCTh K MaTEeMaTHYECKOMY 00pa30OBaHHIO U caMOOOPa30BAHUIO Ha IIPOTSKEHHHU BCeit
’KHU3HH, TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PEIIEHHH NIPAKTHYSCKHUX 3aJad MaTeMaTH4eCKOH Hampas-
JICHHOCTH;

7) 3KONOTUYECKOTO BOCIIUTAHHUS:

C(hOPMHPOBAHHOCTb 3KOJIOTHUECKON KYJIBTYPHI, IOHMMAHHWE BJIMAHHA COLUANBHO-IKOHOMHYE-
CKHX NPOLECCOB Ha COCTOSIHUE IPUPOAHON U COIMANIBHOM CPEebl, 0CO3HAHUE IIIO0ATBHOTO XapaKTepa
9KOJIOTHYECKUX POOIIEM, OPUEHTALUS HA TPUMEHEHHEe MaTeMaTHUSCKUX 3HAHUM 11 PELEHUs 3a1ad B
00J1aCTH OKPY’KaOMIeH Cpebl, INIAHUPOBAHKE MOCTYIIKOB M OEHKH MX BO3MOJKHBIX ITOCIEACTBUH IS
OKPY/KaroIlled Cpeibl;

8) IEHHOCTH HAYYHOT'O [TO3HAHHUS:

chOpMHPOBAHHOCTE MHPOBO33PEHHUsI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Da3BHUTHUS
HayK{ U OOLIECTBEHHOH MPAKTHKH, IIOHUMaHHEe MAaTEMAaTHYESCKOM HAyKH Kak c(ephl YeJoBedecKoil fe-



SATEJIBHOCTH, 3TAIIOB eé pa3BuUTUA U 3HAYHMOCTH JUId pa3BUTHA MUBUJIN3AIMU, OBJIaJCHHUE SA3bIKOM Ma-
TeMaTUKH ¥ MaTeMaTH4YeCKOH KYHBTypOﬁ KakK cpeACTBOM IIO3HAHHUA MHDA, TOTOBHOCTL OCYLIECTBIISATDH
NPOCKTHYIO H HCCIIEN0BATENBCKYIO NEATEIBHOCTD UHIUBUAYAJIBHO U B I'PYIIIC.

MeTanpeIMETHEIE:
a) 6a30BbIe JIOTHYIECKHE AeHCTBHA KaK YacTh [I03HABATEIbHBIX YHHBEPCAIBHBIX yueOHBIX JeH-
CTBUU:

BBISBIITD U XapaKTEPU30BaTh CyHIIECTBEHHBIE IPU3HAKY MaTeMaTHICCKUX 00BEKTOB, IIOHATUH,
OTHOIIEHHH MEKNY HOHATUAMH, GOPMYIHPOBATE ONpPENENEH s [IOHATUH], YCTAHABIIUBATD CYLLISCTBEH-
HBIH IPU3HAK KJacCU(bUKALUY, OCHOBAHUA it 000OIICHUS U CPABHEHH S, KPUTEPHH IIPOBOMMOTrO aHa-
u3a;

BOCIIPHHUMMATh, (OPMYIMPOBATh U IIpeo0pa3oBbIBaTh CY/KICHUA: YTBEPAUTENbHBIC U OTpUIa-
TeNbHbIE, EAMHUYHEIE, YACTHHIE U 00ILHE, YCIOBHEIE;

BBISIBIIATH MaTeMaTHUIECKHe 3aKOHOMEPHOCTH, B3aUMOCBSI3H M IIPOTHBOPEUHs B (aKTax, JaH-
HBIX, HAOTIONEHUAX U YTBEPKACHUSX, IPEAJIaraTb KpUTEPUH IS BBLARICHUS 3aKOHOMEPHOCTEH U Ipo-
THBOPEUUH;

JIENATh BBIBOBI C HCIIOIB30BAaHUEM 3aKOHOB JIOTHKH, JETYKTHBHBIX X HHIYKTHBHBIX YMO3aKIIIO-
YeHU, YMO3aKIIFOUeHUH 110 aHAJIOTUH;

IIPOBOJUTH CaMOCTOSITENBHO JOKA3aTeNbCTBa MaTeMaTHIECKUX yTBEpKIEeHUH (IpsAMBIE U OT
IIPOTHBHOIO), BBICTPAUBATh APTYMEHTAIMIO, IPUBOAUTE NPUMEPEI M KOHTPIPHMEPEL, 000CHOBBIBATH
coOCTBEHHBIE CY/KIEHUSA U BEIBOJIBI;

BBIOMPATH CIIOCO6 perneHus yaeOHoH 3anaun (CpaBHIBaTh HECKONBKO BAPUAHTOB PCIICHHS, BBI-
6upath Hauboee MOXOIAIHIM ¢ yUETOM CaMOCTOSITETIBHO BBIACICHHBIX KPHTEPHUEB).

6) 6a30BbIE UCCIEIOBATENBCKUE NEHCTBHSA KAK YacTh I03HABATEbHBIX YHUBEPCAIBHBIX yueO-
HBIX JEHCTBUM:

MCTIOJIB30BATh BOIPOCH! KaK HCCIIENOBATENCKUN MHCTPYMEHT TO3HAHHs, (OpMyIHpOBaTh BO-
IpOCHI, PUKCHUpYIOLIE IPOTHBOPEUHE, IpodieMy, yCTaHaBIIMBATh UCKOMOE ¥ IAHHOE, dbopmupoBaTh
TUIIOTE3Y, apTyMEHTUPOBATh CBOIO MTO3UIINIO, MHEHHUE;

JIPOBOJUTE CAMOCTOSTEILHO CILIAHUPOBAHHBIH SKCIIEPHIMEHT, HCCIIEI0OBAHUE I10 YCTAHOBICHUIO
0coBeHHOCTel MATEeMATHYECKOTO 0OBEKTA, ABNEHHS, IIPOLECCa, BBIIBICHHIO 3aBUCHMOCTEH MEKIY 00b-
eKTaMH, SBJICHUSIMH, IIPOLIECCAMH;

CAMOCTOSITENLHO (OPMYIUPOBaTE OOOOLIEHHS M BBIBOJABI IO pe3yJbTaTaM HPOBEAEHHOTO
HAGTIO/IEH S, HCCIeI0BAHHS, OLEHUBATh JOCTOBEPHOCTD IOJyYEHHBIX Pe3yIbTaTOB, BRIBOAOB U 00006-
HIEH W,

IPOTHO3HPOBATh BO3MOKHOE PA3BHTHE MPOLECCA, @ TakKe BRIABUIaTh MPEIIOIOKEHN O €ro
Pa3BUTUH B HOBBHIX YCIIOBHSIX.

B) paGoTa ¢ nHdopMalHuell KaK YacTh II03HABATEIbHBIX YHUBEPCATBHBIX yueOHBIX NEUCTBUM:

BBISBIIITH Je(hULUTE MHGOPMAIIUH, IaHHBIX, HEOOXOIUMBIX JULY OTBETA Ha BOIPOC U ALY pele-
HUS 3a/1a4y;

BBIOUPATH HHDOPMAIMIO U3 UCTOYHHKOB PAsIMYHBIX THIIOB, aHANIM3UPOBATH, CHCTEMATH3MPO-
BATH U HHTEPIPETUPOBATH HH(DOPMAIUIO PA3THUHBIX BUAOB U (OPM IPEACTaBIICHUL;

CTPYKTYpHpPOBATh HHHOPMALHIO, IIPEJICTABIATE €€ B PA3/IMUHBIX pOpMaX, HITFOCTPUPOBATH Ipa-
buyecky;

OLIEHHMBATH HAIEKHOCTh HHPOPMALIMH 10 CAMOCTOSATENBHO CHOPMYITHPOBAHHEIM KPUTEPHAM.

B) YMEHHUS OOIIEHUS KaK YaCTh KOMMYHHKATHBHBIX YHUBEPCATbHBIX yueOHBIX AEHCTBUM:

BOCIIPMHMMATH U GOPMYTHPOBATH CYKIEHHUS B COOTBETCTBUH C YCIOBUAMH U LETIAMH oO1IIeH S,
ICHO, TOUHO, TPAMOTHO BBIPAKaTh CBOIO TOUKY 3PEHMs B YCTHBIX M IIHChMEHHBIX TEKCTaX, NaBaTh I10-
ACHEHH 10 XO/y PEIIeHHs 3a]1a4l, KOMMEHTHPOBATh IOy YCHHBIH Pe3yIbTar;



B X0JIe 00CYXXIECHHS 3a1aBaTh BOIIPOCHI IO CYIIECTBY 00CyKIaeMOH TeMBbI, TPOGIIEMBI, pelae-
MO 3aj1a4u, BEICKAa3bIBATH UJIEU, HALIEJEHHBIE HA IOUCK PEIIIEHH S, COIIOCTABISIT CBOU CYIKIEHHS C CYK-
ACHUSAMH JPYTHX yYaCTHUKOB JUaiIora, o0HapyKMBaTh Pa3IMine U CXOACTBO MO3MIHIA, B KOPPEKTHOM
dopme hopMyTHPOBATE Pa3HOTJIACHS, CBOM BO3PAKEHHUS;

NPEICTaBISITh PE3YJIbTATHI PEIIECHUS 3aJa4tl, SKCIIEPUMEHTA, HCCIIEIOBAHUS, IIPOSKTa, CAMOCTO-
SITEJIBHO BBIOUPATH POPMAT BBICTYILIEHHUS C yUETOM 3a1ad IPE3eHTALMA ¥ OCOOSHHOCTEH ayTUTOPHH.

T) YMEHHS CaMOOPTaHU3ALMH KaK YacCTh PETYIATUBHBIX YHUBEPCAILHEIX yYeOHBIX NeHCTBUH:

COCTAaBIIATH ILJIaH, aJITOPUTM DPEIICHHS 3aJaud, BEIOUPATh CIIOCOO PEUICHHS C YYETOM HMEO-
IUXCsT PECYPCOB M COOCTBEHHBIX BO3ZMOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI Pe-
LIEHUH ¢ y4ETOM HOBOH MH(OpMAIIHH,

1) yMEHUA CAMOKOHTPOISA KaK YacTh PEry/IsSTHBHLIX YHUBEPCAIBHBIX YUEOHBIX NEHCTBHUIL:

BJIaAETh HABBIKAMH I103HABATEJILHOU pe(pnexcym KaK OCO3HaHHs COBEPIIACMBIX ,[Ief;ICTBI/Iﬁ Hu
MBICJIUTENIBHBIX IIPOIECCOB, HX PE3yJIbTATOB, BIAAETh CIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS IIPO-
[ecca ¥ pe3ysbTaTa peleHUs] MaTEMaTUUSCKON 3a1auu;

NPEABUAETh TPYAHOCTH, KOTOPBIE MOI'YT BO3SHUKHYTDH IIPH PELIEHHWH 3a[a4yl, BHOCUTH KOPpEK-
THUBBI B IGATENILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HaHHBIX, HAHJACHHBIX OIIMOOK, BBIABIECHHBIX
TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE PE3Y/IbTaTa LEJIH U YCIOBUIM, OOBACHSITH IPUUYUHBI JOCTHKEHHUS HIIH
HECOOCTHIKCHHUSA PC3YJIbTAaTOB OCATCIIBHOCTH, HaxXOIUTh OLHI/IGKy, AaBaThb OLICHKY HpI/IOGpeTéHHOMy
OIIBITY.

€) YMEHHUSI COBMECTHOM NEATENHHOCTH:

IIOHUMATh ¥ UCTIOJIb30BaTh NIPEUMYILECTBA KOMAHAHON ¥ MHAUBHIYAIBHON paboThI IIPH pelLie-
HWHM y4eOHBIX 3a[a4, IPUHUMATh IEIb COBMECTHON AEATENLHOCTH, MIAHHPOBATH OPTAHHM3AIUIO COB-
MECTHO! pabOThl, paCIIpENEIaTh BUABI paboT, JOroBapuBaThCs, 0O0CYKIATh MPOLECC U PE3yNbTaT pa-
00TbI, 0000IaTh MHEH U HECKOJIBKHX JIIOACH;

y4acTBOBaTh B TIPYNIOBBIX (opMmax padoTel (0OCYKAeHHsS, OOMEH MHEHHUH, «MO3TOBBIE
IITYPMbI» ¥ HHBIE), BBIMIOJHATE CBOO YaCTh PaOOTHI U KOOPAUHUPOBATH CBOU JE€HCTBHSA C IPYTUMH UJle-
HaMH KOMaH/Ipl, OLCHHBATh KAYE€CTBO CBOETO BKJAJa B OOIIMH NPOAYKT 110 KPUTEPHUSIM, CHOPMYITHPO-
BAHHBIM YYaCTHHKAMH B3aHMOIEHCTBUA.

IIpeMETHBIE:

1) BIanenre METOJaMU O0KA3aTeNbCTB, AITOPUTMAMH PELEHHS 3a1a4; YMeHHE POPMYIHPOBAT
OIIPeNeNICHHs], aKCHOMBI U TEOPEMBI, IPUMEHSATH UX, IPOBOAUTH JOKa3aTeIbHbBIE pACCYXKIEHUSI B X0
pelleHus 3a1ay;

2) yMeHHE ONEepUpPOBaTh MOHATUSIMU: CTENIEHb YUCIIA, JIOTapU(M YKCIIa; yMEHHE BBIIOIHATD BbI-
YHCJICHHE 3HAUCHHH U IPeo0pa3oBaHUs BBIPAKEHUI CO CTSHEHsIMH H JlorapHdMaMu, IpeoOpa3oBaHus
JPpOOHO-pallHOHATIBHBIX BBIPAKEHHUIA;

3) yMEHHE ONEPUPOBATh OHATUSIMH: PALMOHAIbHBIE, HPPALIHOHAILHEIE, T0KA3aTebHbIE, CTe-
NEHHBIE, JIOTapH(QMHUYECKHE, TPUTOHOMETPUUSCKHE YPABHEHUS U HEPABEHCTBA, UX CHCTEMBI,

4) ymMeHHe ONEPHPOBATh MOHATHAMH: GYHKIHI, HelpepbIBHAs QYHKIMSA, IPOU3BOAHAL, TIEPBO-
oOpasHas, ONpeAeNeHHBIH HHTErPal; yMEeHHe HAXOMUTh MPOM3BOIHBIE JJIEMEHTAPHBIX DYHKIIMH, HC-
IIOTB3Ysl CIPAaBOYHBIE MaTepHaJIbl; HCCIEAOBATh B MPOCTEHIINX Caydasx QYHKIMHU Ha MOHOTOHHOCTE,
HaXOUTh HAaUOOJIBIIME U HAUMEHbBIIINE 3HaYeHHs QyHKIUN; CTPOUTH rpaduKH MHOTOYJIEHOB C HCIIONb-
30BaHHEM amllapaTta MaTeEMaTHYECKOIr0 aHaIU3a; IPUMEHSTh IIPOU3BOIHYIO MIPH PEIIEHHH 3a0a4 Ha JIBHU-
’KEHHe; PellaTh IIPAaKTHKO-OPHEHTHPOBAHHBIE 3a7la4d Ha HAWOOJBINHE H HAUMEHbBILIHE 3HAYEHHUS, HA
HAXOXXAEHHE ITyTH, CKOPOCTH U YCKOPEHHUS;

5) yMeHHE ONEepHpOBaTh MOHATHAMU: pallHOHANIbHAS QYHKIHS, TOKa3aTenbHas QYHKIHS, CTe-
IeHHas QyHKUKA, Jorapudmudeckas GyHKINSA, TPUTOHOMETPUIECKHE QYHKIMH, OOpaTHBIE QYHKIIMH;
YMEHHE CTPOUTH rpadMKM M3YUEHHBIX (YHKUMH, UCIOJIB30BaTh rpadMKy IIPH U3YUYEHHWH IPOLECCOB U



3aBMCHMOCTE(, IIPU PElIeH!H 33y U3 APYTUX y4eOHBIX IPEIMETOB U 3a1at U3 peanbHON KU3HH; BbI-
paxatb GOpMyJIaMU 3aBUCHMOCTH MEKY BETMIMHAMI,

6) yMeHHe pelIaTh TEKCTOBbIE 3aja4ll Pa3HBIX THIIOB (B TOM YHCIIE Ha IPOLIEHTBI, IO U YacCTH,
Ha IBUXKEHUE, paboTy, CTOUMOCTB TOBAapOB U YCIIyT, HAJIOTH, 3a/atH U3 0671aCTH yIIpaBIeHHUs THYHBIMU
¥ CeMeliHBIMU (PMHAHCAMHK); COCTABIATh BBIPAKEHUS, YPAaBHEHHU, HEPABEHCTBA U UX CHCTEMBI 11O yCII0-
BUIO 3aJlaull, UCCIIE0BATh IOIyYEHHOE PEIICHUEe 1 OLICHUBATh IIPaBIONOAOOHOCTE PE3YIbTaTOB;

7) yMeHHE ONepHpoBATh MOHITHAMH: CPEIHEES apuMeTHUIECKOE, MeHaHa, HauboblIee U
HaMMeHbIIee 3HaYeH s, pa3Max, JUCIEPCHs, CTaHIapTHOE OTKJIOHEHHE YU CIIOBOTO Habopa; yMEHUE U3-
BJIeKaTh, HHTEPIPETUPOBATh HH(MOPMALHIO, IPEICTABIEHHYIO B Ta0MHLAX, HA IUarpaMMax, rpadukax,
OTpAKAIOLIYIO CBOACTBA PEaNbHBIX IPOLECCOB M SBICHWUH; IIPEACTABIATE HHGOPMAIUIO C ITOMOILBIO
TaOIUI] X AUarpaMM; HCCIIeI0BaTh CTATUCTUYECKHE TAHHBIC, B TOM HHCIIE C TPUMCHCHHEM rpaguuecKux
METOJIOB ¥ JIEKTPOHHBIX CPEICTB;

8) yMeHHe OIeprpoBaTh HOHATHAMU: CIyYalHbIH OIBIT U CIyYaHHOE coObITHE, BEPOSTHOCTH
CTy4aiHOro COOBITHs; YMEHHE BEIYHCIATH BEPOSTHOCT C HCIIOJB30BAHUEM rpaguyecKUX METOIOB;
TIPUMEHATH GOPMYJIBI CTTOKEHUs ¥ YMHOKEHHS BEPOSTHOCTEH, KoMOuHaTOpHbIE HaKTH! U GOPMYJIBI IIPH
pelIIeHNH 3a1ad; OLEHUBATh BEPOATHOCTH PEANbHBIX COOBITHIT; 3HAKOMCTBO €O CIIy4alHBIMH BEIHYH-
HAMI; YMEHUe IPUBOUTH IIPUMEPHI IIPOABIEHUS 3aKOHA OOJIBLIMX YHCENl B IPUPOAHBIX U oO11ecTBeH-
HBIX SBJIEHUAX;

9) yMeHHe ONEepPUPOBATh MOHATUAMHU: TOYKA, psMasi, MIOCKOCTh, IPOCTPAHCTBO, JIBYTPAHHBIN
YToJ, CKpElIMBAOIIHECs MPAMBIE, ApAIUIENIbHOCTh U NEPHEHAUKYNIAPHOCTE IPAMBIX H TJIOCKOCTEH,
YTON MEALY TIPSMBIMH, YTOJI MLy IIPAMOH U IIIOCKOCTBIO, YTOJI MEKY IIOCKOCTSAMH, PACCTOAHAE OT
TOYKH /10 TUIOCKOCTH, PACCTOSIHHE MEKAY NPSAMBIMM, PAacCTOSHHE MEXIY ILIOCKOCTAMH; YMEHHE HC-
TIONB30BATh [IPU PELICHAH 3a/1ad H3ydeHHbIE (aKThl U TSOPEMBI INITAHUMETPUH; YMEHUC OLICHUBATE pas-
Mepbl 0OBEKTOB OKPYXKarOLIETO MHUPA;

10) yMeHHe OnepHpoBaTh IIOHATHAMU: MHOTOTPAHHHUK, CEUEHHE MHOTOTPaHHUKa, Ky0, mapanne-
JNeNuIe N, Ipu3Ma, MUpamMuaa, GUrypa u IOBEPXHOCTH BPAILCHH, LUIIMHID, KOHYC, IIap, cdepa, cege-
HHs QUIyphl BpauleHus, [II0CKOCTh, Kacaomasncs cepsl, IUIMHAPA, KOHYCa, IUIOMAAb TOBEPXHOCTH
UpaMHUIBL, TIPU3MBI, KOHYyCa, UIHHAPA, IIomans cdepsl, 06beM Kyba, MpAMOYTOIbHOTO Napaiere-
mHre/a, THPAMUIBL, TPM3MbL, HJIMHApPA, KOHyca, 1Iapa; yMEeHHe M300pakaTh MHOTOTPAaHHHUKHU U I10-
BEPXHOCTH BDAILEHMs], HX CEYEHHS OT PYKH, C IIOMOILBIO YSPTEKHBIX HMHCTPYMEHTOB 1 SIEKTPOHHBIX
CPEICTB; yMEHHUE Paclio3HaBATh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE PACTIO3HABATH [IPABHIIBHBIC MHO-
TOrpaHHUKY;

11) yMeHHe omepupoBaTh MOHATHAMU: JABMKESHUE B IIPOCTPAHCTBE, nos00HbIe QUTYPEL B IIPO-
CTpaHCTBE; MCTIONB30BATh OTHOMIEHHE TUIOMIA/Ie! TOBEPXHOCTEH I 00BeMOB OAOOHBIX GUTYp IIPH pe-
IIeHWY 3a/1a4;

12) yMeHHe BBIUMCIATH [€OMETPHUECKHE BENMYMHBI (ITHHA, Yrol, IIOMAb, obbeM, IIoIanb
TIOBEPXHOCTH), UCIIONB3Ys U3YYEeHHBIE HOPMYIIBI U METOMB;

13) yMeHHe OIEpUpOBAaTh INOHATHAMH: INIPAMOYTONbHAs CHCTEMa KOOpAMHAT, KOOPAMHATEI
TOYKH, BEKTOP, KOOPAMHATEI BEKTOPA, CKAIPHOE TIPOU3BEACHUE, YTOJI MEKIY BEKTOpPaMHU, CyMMa BEK-
TOPOB, NPOM3BEICHHE BEKTOPA HA YHCIIO; HAXOAUTH C IMOMOIIBIO H3YHCHHBIX bopMysT KOOPIAHHATEI Ce-
peIMHBI OTPE3Ka, PACCTOSHUE MEKY BYMS TOUKAMH,

14) ymeHHe BHIOMPATH TOAXOAALIMI U3y IEHHBIA METOA JULL PELIEHUA 3a/1a4H, PaClio3HaBaTh Ma-
TeMaTHUecKye (HAKTHl U MATEMATHYECKHE MOJIENH B IIPUPOJIHBIX U OOIIECTBEHHBIX SABJICHUSX, B HCKYyC-
CTBe; yMEHUe IPHBOIUTE IPUMEPHl MATEMATHYECKMX OTKPBITHI POCCHHCKOH U MHPOBOH MaTeMaTHye-
CKOU HayKH.

OO6uyie KOMTIETSHIUM:

OK 01. Be16uparts crocoGs! peleHus 3a1a4d IpodeccHOHaIbHON ASATENPHOCTH IIPAMEHUTENIBHO K pas-
JIMYHBIM KOHTEKCTaM;

OK 02. Ucnonp30BaTh COBpEMEHHBIE CPEICTBA [TOMCKA, aHAJIN3a U HHTEPIIPETAllnH uHbOpMaUU U HH-
(opMaIMOHHbIEe TEXHOJIOTUH /IS BBIIOJIHEHHS 3a1a4 npohecCHOHAIBHON IEATENbHOCTH;

OK 04. D hexTuBHO B3aUMOIEHCTBOBATh U Pa0OTATh B KOJUICKTHBE M KOMaHIE.



2. CTpyKTypa U coaep:kaHue yuyeGHOro npeameTa

2.1. O0neM yueOHOro npeamera U BUABI yueOHOM paGoThI

Bup yueGHolt paboTsl O0bem B yacax
Ob6nem o6pa3oBaTeIbHOM IPOrpaMMBI y4eGHOTO IIPeAMETA 290
OObem padoTeI CTYAEHTOB BO B3aUMOJENCTBUY C IIPEOJaBaTENEM 252
B TOM YHCJIE:
TEOPETHYECKOE 00YyUCHHUE 172
80

IMPAKTHYCCKHUEC 3aHATHS

Ha60paT0prI€ 3aHATHUA -

KOHTPOJIbHEIE paboThI

Kypcooit mpoekT (padoTa)

, 34
CaMOCTOATEIIbHAaA pa60Ta

. 2(2)
IIpomexyToyHas arTecTanus B GopMe sK3aMeHa




2.2 TemaTUdecKUii IJIaH U COlepXKaHUe ydeOHOro mpeaMeTa

Hcnonb3oBanue moaxozsie#f GopMbl 3allMCH JEHCTBUTEIBHBIX
ypcesl JUIS pELIeHUs IPaKTHYECKUX 3a7ad U IIPEACTaBICHUS aH-
| HBIX.

HaumeHoBanue pasgenoB u | CofepsxaHue yueGHOro Matepuana ¥ (popMbl OpraHM3alUy IeATebHOCTH CTY- Ooné Konet
eM JCHTOB M B KOMIIC-
qacax TCHUIHUH
tdhopmu-
PORAHMIO
KOTQPBIX
crnocod-
CTBYeT
AJTEMEHT
npo-
rpamMMmel
1 2 3 4
| Pazmen 1 «Uucna ¥ BRIUMCICHUS»
Tema 1.1. ConeprxkaHue yueOHOro Marepuaia 2 OK 01,
«Anrebpanyeckue Bol- | 1. HaTypaybHble M Lenble yncna. PaluoHanbHbIe 1 Hppaluo- OK 02,
pa’kKEHUA» HaJIbHBIE YHCTIA. OK 04
B ToM 4mclie MpaKTHUYECKUX 3aHATHH 2
1.ITpakTHueckoe 3aHsTHE «J{eHCTBUTENbHEIE YHCTa. ApUdMETH-
YyeCKHUe OTepaliy C JeHCTBUTEILHBIME YHCTAMH. »
CamocTtosTenbHas paboTa CTyA€HTOB
[TpumeHeHue Opobeit U IPONEHTOB 1T PeLIeHUs] NPUKIaHBIX 3a- 2
Jla4 U3 pa3IMYHBIX OTpaciell 3HaHUH U peallbHOM KU3HU.
[Tpu6nuxEHHbIE BEIYUCICHHS, IIPABUJIa OKPYTJICHUS, IIPUKUIKA 1 2
OLIEHKa pe3y/bTaTa BHIYUCICHNH.
Tema 1.2. Conepkanue yueGHOro Marepuaia
«Kopenb n-oii crenens, | 1.ApudMeTHYECKHH KOPEHb HATYPAIbHOH CTETICHHU. 2
CTeleHb, JorapuhmM» 2.CTemneHns ¢ paliioHaIbHBIM I10Ka3aTeNEM. 2
3.JIorapum umcia. JlecsiTHYHbIE ¥ HATyPaIbHbIE JTOTapU(MBL. 2
4.CpoticTBa Jorapu(MoB. 2
B TOM unciIe MPaKTUUSCKUX 3aHATHH
1.ITpaxktuyeckoe 3ansTue «CBOMCTBA KOPHSY. 2
2.Ilpaktuyeckoe 3austhe «JlefcTBHIA ¢ apu(hMETHIECKUMH KOP- 2
HSIMH HaTypaJIbHOM CTETIEHM.
3.IIpakTryeckoe 3aHATHE «CBOMCTBA CTENEHN ). 2
4 TIpaxtuueckoe 3anstue «I[IpeobpazoBanne BhIpaKEHUH, COOEp-
KalllIX CTEIEHU C pallMOHAIBHBIM II0Ka3aTeIeM». 2
5.ITpaxtuyeckoe 3ausTie «[IpeobpasoBanue BbIpakeHM, COnEP-
JKAIMX JIorapuGMbI». 2
CamocrosTensHas padoTa CTyIEHTOB 2




Tema 1.3, Copepixanue yyeOGHOro MaTepuaia
«OcHoBbI TpuronoMmer- | 1. Paguannas mepa yria. [ToBOpOT TOYKH BOKpYT Hayana KOOPAU- 2
pun» HarT.
| 2.TpuroHomMeTpHYecKast OKPYKHOCTb, OLPESICHIE TPUIOHOMET- 2
| puyeckux GyHKIMIM YUCIOBOTO apryMEHTA.
3.CuHycC, KOCUHYC U TAHT€HC YHCIIOBOIO apryMeHTa. TpUroHo- 2
METPUYECKHUE TOKIAESCTBA.
4.OcHOBHBIE TPUTOHOMETPUUECKHE HOPMYIIBL. 2
DOpMyYIIBI CIIOKEHUSL.
5.CuHyc, KOCUHYC, TAaHT€HC JBOHHOTO YTJIa. 2
@®opMyJIBI TOJOBUHHOTO YIJIA.
6.DopMyIIBl IPUBEICHUS. 2
B ToM uncne npakTUYeCKUX 3aHSTUR
1.ITpaktuueckoe 3ausatue «[IpeoGpa3zoBanue TpUroHOMeTpUYe-
CKHX BBIpAKESHHI». 2
2. Ilpaktuyeckoe 3aHsaTue «[Ipeodpa3zoBaHust CyMMBI TPUTOHO- 5
MeTpUYeCKHX QYHKUHH B TPOU3BENEHUE U IPOU3BEICHUS B
| cyMMy».
Paznen 2 «Anrebpa»
Tema 2.1. | 1.ToxmecTBa U TOKIECTBEHHBIE IIPe00pa3OBaHMUSL. 2
«YpaBHeHUS U HEpa- PaBHOCHJIBHOCTL ypaBHEHUH 1 HEPABEHCTB.
BEHCTBaY 2. CucTeMBI U COBOKYTTHOCTH pallMOHAIBHBIX YypaBHEHWH U Hepa- 2
BEHCTB.
3.IloxasaTenbHble ypaBHEHHUS. 2
4.IIoka3aTenbHbIE HEPABEHCTBRA. 2
5.Jlorapudmudeckue ypaBHEHHUS. 2
6.JlorapupMuyeckre HepaBEHCTBA. 2
7. ApKCUHYC, apKKOCHHYC, ApKTAaHT'€HC YHUCIOBOTO apryMeHTa. 2
8.PemmeHue TpUrOHOMETPUYSCKUX YPABHEHUH. 2
9. ITpuMepsl TPHTOHOMETPUIESCKUX HEPABEHCTB. 2
B ToM uncne npakTH4eCKUX 3aHATUH
1 .IlpaxTHueckoe 3anaTue «Pemmenune nenbX U ApoOHO-paLuo- 2
HaJIbHBIX YPaBHEHUM .
2.IIpaktuyeckoe 3aHsaTue « MeToax HHTEPBATIOBY. 2
3.IIpakTrueckoe 3aHsATHE «Perenue nensix ¥ ApoOHO-payo-
HaJIBHBIX HEPABEHCTBY. 2
4 TlpakTrueckoe 3aHsaTHe «PerneHne UppalluOHABHBIX YpaBHe-
HU». 2
5.IIpakTHueckoe 3aHaTue «Perenue uppaluoHaIbHBIX Hepa- 2
BEHCTBY.
6.Ilpaktuueckoe 3aHsTHE «PelIeHNne HppallHOHATIBHBIX ypaBHe- 2
HUH U HEPABEHCTBY.
7.IIpakTuueckoe 3aHsTHE «Perienye nokazaTenbHbIX YpaBHEHUH 2
¥ HEPABEHCTBY.
8.IlpakTuueckoe 3aHsATHE «PemeHne JorapuhMUIecKX ypaBHe- 2
HUHI ¥ HEPABEHCTBY.
9.Ilpaktuueckoe 3aHsTUE « CUCTEMBI IMHEHHBIX YPABHEHU 1 ». %

10.ITpakTuueckoe 3ausaTHE «PelleHne TPUTOHOMETPUUYESCKUX
YPaBHEHUIY.

OK 01,
OK 02,
OK 04

OK 01,
OK 02,
OK 04




11.IIpaxTuyeckoe 3anstue «CUCTEMBI IUHEWHBIX YPAaBHEHHUH. »
12.IIpaxTuyeckoe 3andtue «Pelenue TPUrOHOMETPHUYECKHUX
YpaBHEHHWH U HEPABEHCTBY»

[\

CamocTosTenbHas paboTa CTyICHTOB

YpaBHEHUE, KOPeHb ypaBHeHUs. HepaBeHCTBO, pelieHue Hepa-
BEHCTBA.

[IpuMeHeHue CUCTEM K PEIIeHHIO MaTeMaTHYeCKIX 3a1ay 1 3a1au
U3 PA3IMYHBIX 00JIacTell HAYKU M pealbHON KHU3HH.

[IpuMeHeHHe ypaBHEHHH U HEPABEHCTB K PEIIEHUIO MaTeMaTHye-
CKHX 3a/1a4 Y 3a/1a4 U3 pa3zIu4HbIX 001acTell HayKu ¥ peabHOH
KU3HHU.

Tema 2.2.
«DYHKIUH ¥ TPpadhUKU»

CogepxaHue yqyeOHOTO MaTepHaia

1. @ynxnus, cnocodsl 3aganust GyHkuuu. O6nacTs onpeaeneHus
U MHO’KECTBO 3HaueHWH QyHkuuu. ['paduk dynxumru. Bzaumuo
obpaTHbIe HYHKIIUH.

2. ®yHkuus, ee cBoicTBa. YETHBIE H HEYETHBIE, TEPUOTUYECKUE,
MOHOTOHHBIE (HYHKLIUH.

3. MakcuMyMbl 1 MUHUMYMBI QyHKIMH. Haubonplee 1 HaUMeHb-
1Iee 3HaueHue QYHKIHMU Ha IIPOMEXKYTKE.

4.CteneHHas QyHKIUS C HATYPaIbHBIM U LEJIBIM [T0KA3aTENEM.
E€ cBoiicTBa U rpaduk.

5.CBoiicTBa U rpaduK KOpHS N-0H CTENEHH.

6.1Toka3aTtenbHas QyHKIMS, CBOKCTBA U Ipad K.

7. Jlorapudmuueckas QyHKIUH, CBOMCTBA U TparuKH.

8. Tpuronomerpuueckue QyHKIIUH.

9. TpuronoMmerpuueckue QyHKIIUM y=sin X U y=COS X, UX CBOH-
CTBa ¥ rpauKu.

10. Tpuronomerpudeckue QyHKIUHU y=tg X U y=ctg X, UX CBOH-
CTBa U rpad UK.

NN

B Tom uucie IIPAKTHUYCCKUX 3aHATUH

1.IIpakTryeckoe 3aHsaTHe «Flcnonp3oBanue rpa@UKoB GyHKITHHA
JUIS PEIICHUs YPABHEHUU ¥ TMHENHBIX CUCTEM.

2.IIpakTrueckoe 3aasatue «Mcrnonbp3oBanue rpaguxkoB QyHKIMA
JUTS pEIIeHUs] YPaBHEHUM U TUHEHHBIX CHCTEM ).

3. IlpakTuueckoe 3ansaTue «lcnons3oBanue rpadhukoB GyHKIUH
JUTSL pEIIeHUs] YPaBHEHUH U THHEUHBIX CUCTEM Y.

4. IIpakTrueckoe 3auaTHe «Vcnonb3oBaHue rpadhuKkoB GHyHKIUN
JUISL KICCIIEIOBAHUS ITPOLIECCOB U 3aBUCHUMOCTEHN, KOTOpPbIE BO3HHU-
KarOT IIPY pellIeHWH 3a7a4 U3 ApyTrux y4eOHBIX IPEAMETOB U pe-
aJIbHOY JKU3HHU.»

CamocTosTenbHas paboTa CTyI€HTOB

Hcnons3oBanue rpadukoB GyHKIUHA 11 UCCIENOBAaHUS NIPOLIEC-
COB U 3aBHCHMOCTEH, KOTOPHIE BO3HUKAIOT IIPH PELIEHHH 3a1ay
U3 Ipyrux y4yeOHBIX IPEIMETOB U PEaJbHOM KU3HHU.

Pazgen 3 «['eomeTpus»




Tema 3.1.
«IIpsiMBIE M TJIOCKOCTH
B IIPOCTPAHCTBEY

Coneprxkanue yuedHOro MaTepraia

1. OCHOBHBIE ITOHATHS CTepeoMeTpun. Touka, mpsMasi, II0c-
KOCTb, IPOCTPAHCTBO. [I0HsATHE 00 aKCHOMATHYECKOM MOCTPOE-
HHMH CTEPEOMETPUHU: AKCHOMBI CTEPEOMETPHH U CIICACTBUSA U3
HUX.

2.B3auMHOe pacmoIoKeHHe MPAMBIX B IPOCTPAHCTBE: NIEPECEKa-
IOLIHECs, TapaJUIENIbHbIE U CKPEIITUBAIOIIHUECS TIPSMBIE.
3.IlapaiienbHOCTh MIPSMBIX M IUIOCKOCTEN B MPOCTPAHCTBE: Na-
paJutebHBIe IIPSMbIE B IPOCTPAHCTBE, NapajlIeNIbHOCTh TPEX Mps-
MBIX, TAPAJUIETBbHOCTD NIPAMOH ¥ MJIOCKOCTH.

4 TTapannenbsHOCTh TIOCKOCTEH: apalIENbHBIE INIOCKOCTH, CBOH-
CTBa MapaJlIeJbHBIX IIOCKOCTEH.

5 IlapamnensHoe MPOEKTUPOBanKe U ero cBoictpa. M3o0OpaxkeHue
IIPOCTPAHCTBEHHBIX (QUIYP.

6.YTIIBI ¢ COHAINPaBIEeHHBIMU CTOPOHAMH, YTOJI MEXKIY NPAMBIMU
B IIPOCTPAHCTBE.

7 TlepneHAuKyIIPHOCTD IPAMOM ¥ IJIOCKOCTH: IIEPIIECHANKYIAP-
HBIE IIPSIMbIE B IPOCTPAHCTBE, NIPSMBbIE ITapalieNIbHbIE U IEPIICH-
JMKYJIAPHBIE K TUIOCKOCTH, IIPU3HAK MEPIEHIUKYIIAPHOCTH TIPS~
MOMU U IIJIOCKOCTH.

8.IlepreHUKYIIPHOCTD IPSAMOM U INTOCKOCTH, TEOPEMa O IIps-
MO¥ MepHeH UKYIIPHOM IIJIOCKOCTH.

9.JlepreHANKYIIAP U HAKJIOHHBIE: PACCTOSHHE OT TOYKHM JI0 ILIOC-
KOCTH, PACCTOSIHME OT IPAMOM 10 INIOCKOCTH, IIPOEKIHs HUTYPBI
Ha IJIOCKOCTB.

10.Yr7151 B IPOCTPAHCTBE: YTOJI MEKIY IPAMOH U IIIOCKOCTBIO,
JIBYTPaHHBIHA yroJi, JUHEHHBIH yroJ IBYIpaHHOIO yIJa.
11.ITeprneHAUKYIISIPHOCTD TUIOCKOCTEH: MPU3HAK NEPIERAMKYIIAP-
HOCTH JIBYX ILJIOCKOCTEH.

B TOM YKClIe TPAKTUIESCKUX 3aHATUI

1. IpakTrHyeckoe 3aHATHE «Teopema O TPEX NEPIEHANKYIIIPAX».

Tema 3.2.
«BeKTOpBI ¥ KOOpAU-
HATHI B IIPOCTPAHCTBEY

CopepskaHue yueOHOro MaTepuaia

1. BexTop Ha IUIOCKOCTH U B IpocTpaHcTBe. CII0KEHUE U BEIYUTA-
Hye BEKTOPOB. YMHOKEHHE BEKTOPA Ha YUCIIO.

2.Pa3noskeHue BEKTOpa M0 TPEM HEKOMIIJIAaHAPHBEIM BEKTOPaM.
[IpaBuo mapauieenunena.

3.IIpsMoyronibpHas CHCTEMa KOOPAMHAT B mpocTpaHcTse. Koopau-
HATEI BEKTOpA.

B ToM umCIIe TpaKTUYECKUX 3aHATHH

1. TIpakTrueckoe 3aHgtue «Perenne 3anad4, CBA3aHHBIX C IIPUMeE-
HEHHEM MTPaBWJI IEHCTBHH C BEKTOPAMU.

2. IIpaxtuueckoe 3aHsaTUe «IIpocreimune 3anadu B KOOpAUHA-
Taxm».

3.ITpakTH4ecKoe 3aHsITHE «YTON MEAKTY BeKTopaMu. CKansipHoe
IPOU3BEICHIE BEKTOPOB. BEIYMCIIEHHE YITIOB MEKIY NIPSIMBIMU U
IJIOCKOCTSIMH. »

CaMocTosTenbHas padoTa CTyIEHTOB
KoopArHATHO-BEKTOPHBIA METO/ IIPH PEIICHUH T€OMETPUIECKHX
3azay.

OK 01,
0K 02,
OK 04




| Tema 3.3.
«MHOTrorpaHHHKH »

Conepxanue yyeGHOro MaTepuana

1.ITonsTHE MHOTOTpaHHHKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPaH-
HHKa, BBIMYKJIBIE M HEBBIIYKIIblE MHOTOTPAaHHHKH, Pa3BEPTKA
MHOTOI'DAaHHUKA.

2. IonsaTue npusMsel IIpu3ma: n-yrosibHas mpu3Ma, TPaHU U OCHO-
BaHHS MPU3MEI, IPsAMasl U HaKJOHHAs IPU3MBI, OOKOBAas ¥ [IOIHAS
IIOBEPXHOCTb MIPU3MBI.

3. Ilpusma. IlpaBuibHast npusMa. [10BEpXHOCTH. DIEMEHTHI
IIPU3MBEL.

4.Ilapanienenunen, IpsaMOyroNbHbIN MapajuleNeninen U ero
cBoicTBa. Kyo0.

5.CeueHus NMPU3MEL.

6.[Tupamuia: n-yroapHas IUpamMuzia, [PaHUu U OCHOBAHHE IHpa-
MHUJIBL, OOKOBas U MOJIHAS IIOBEPXHOCTH IIUPAMUILL, IPaBUJILHAS H
yce4y€HHasl MUpaMHa. TeopeMa o IO YCeuEHHOM mupa-
MUJEBL.

7. CeyeHUs MUPaMHULIEL.

8.IIpaBuIBbHBIE MHOTOTPAHHUKY: MTOHSTHE IPABHILHOIO MHOTO-
I'PaHHHUKA, [IpaBUJIbHAA IIPU3Ma U IpaBHUIIbHAS TUpaMKJIa, [Ipa-
BUJIbHAS TPEYro/IbHasA NMMPAMHUa ¥ IPABWIIbHKINA TETPasap, Ky6.
9.IIpencrarnenue o NpaBUIBHBIX MHOTOTPAHHHKAX: OKTAdp, 10-
JEKa3p ¥ UKOCA3IP

10.CuMMeTpHs B IPOCTPAHCTBE: CHMMETPUS OTHOCHTEIBHO
TOYKH, IIPAMOM, MJIOCKOCTH. DJIEMEHTHI CHUMMETPHH B THpaMU/IaX,
napaijeenmienax, IpaBUIbHbIX MHOTOTPaHHHKAX.

B ToM uHclle IPaKTUYECKUX 3aHATHI

1.IIpaxktryeckoe 3anATHE «BEIUHCICHHE 371EMEHTOB MHOTOTPAH-
HUKOB: pEOpa, nMaroHay, yrisl [nomans 60k0BOM IIOBEPXHO-
CTH ¥ [MOTHOM ITOBEPXHOCTH MIPSMOI IIPU3MBI, ILTOIIAIhL OCHOBA-
HU#, TeopeMa 0 OOKOBO TOBEPXHOCTH ITIPIMOM TPU3MBLY.

2 .IIpaxTuyeckoe 3aHATHE « DJIEMEHTHI TUpaMUIbl. BrIuncieHe
3JIEMEHTOB MHOTOTPaHHHUKOB: p&Opa, AUArOHAIIH, YIJIBI».
3.IIpocrteitiue npocrpancTBernsie «IIpocTeiimue mpocTpas-
CTBEHHBIE (QUTYPBI HA ITIOCKOCTH: TETPAdp, KyO, Iapasieneny-
eI, TOCTPOSHUE CEYEHHH. Bpraucienye 31eMeHTOB MHOTOTpaH-
HWKOB: p&0Opa, AMaroHaIH, YIJIbIY.

CamocrosiTensHast paboTa CTyIEHTOB
DIIEMEHTHI CHMMETPHHU B MUpaMUAaX, Hapasliesenuneax, npa-

| BUJIBHBIX MHOTOTpaHHHKaXx.

OK 01,
OK 02,
OK 04




Tema 3.4
«Tena BpaleHus »

Conepxanue yueOHOro MaTepuaia

1. Hunueap: ocHOBaHUS U O0KOBas IIOBEPXHOCTH, 0Opasyromas 1
OCb, IIOIIaas OOKOBOW ¥ MOJTHOM MOBEPXHOCTH. L{HmuHaApHuye-
CKasl MMOBEPXHOCTh, 00Pa3yIoIue IMINHAPHUECKON TIOBEPXHOCTH,
OCh IIWJIMHAPUYSCKOM OBepXHOCTH. CeyeHus NUIMHIPA (Tapa-
JIENIBHO U MEPIIEHAUKYIISIPHO OCH.)

2.KoHyc: ocHOBaHME U BepIIMHA, 00pa3yrollas U 0Ch, IUIOIAb
GOKOBOM ¥ MOTHOM IMOBEpXHOCTH. KOHMYeCcKas MOBEPXHOCTD, 00-
pa3yrolnue KOHHYeCKo# IOBEPXHOCTH, OCh U BEPIIMHA KOHHYE-
cKoif moBepxHOCTH. CeueHust KOHyca ([TapajuIeIbHOE OCHOBAHHUIO
U IIPOXOJIALICE Yepe3 BEPLIUHY).

3.YceuéHHbli KOHyC: 06pa3yIoIue 1 BbICOTa, OCHOBAHHUS H OOKO-
Basi IOBEPXHOCTb.

4.Chepa u map: HEHTP, paguyc, AUaMETP, IIOIAAb TOBEPXHOCTH
cdepsl. B3aumHoe pacnonoxenue cepsl H IIOCKOCTH, KacaTeb-
Has IIOCKOCTB K cdepe, miomans cgeprl. Cedenusd mapa.

5. ITousatue 06 06néMe. OcHOBHEBIE cBoMicTBa 00BEMOB Tel. [1o-
JIOOHBIE Tena B mpocTpaHcTBe. COOTHOMIEHHS MEKIY IIIOIIAIIMHU
IOBEPXHOCTeH, 00bEMaMH TONOOHBIX TEIL.

6.Teopema 06 00bEME IPSIMOYTONBHOTO NapalIeEIUIIENa |
CIICICTBUA U3 HEE.

7.06béM npusMbl. OOBEM LIUIHHADA.

8.00péM nupamupl. O6BEM KOHYCA.

9.06BEM 11apa U II0maab chepsl.

[\O 2\

B TOM uncIe MpakTHYEeCKUX 3aHATUR

1.TIpaktnaeckoe 3ansatue «V300paxkeHue Tel BpalleHus Ha MJI0C-
KOCTH. Pa3BépTka MUIMHIpa U KOHyCay.

2.IIpaktuueckoe 3anstue «KomOuHanuu Te BpaneHus 4 MHOTO-
IPaHHUKOB. MHOTOTpaHHKK, OIIMCAHHEIN OK0JIO cdepsl, chepa,
BIIMCAHHAs B MHOTOT'PAHHUK, WIH TEJIO BPAIEHUAY.
3.Ilpaxtuyeckoe 3austue «IlomobHere Tena B mpocTpancTse. Co-
OTHOIIESHHUS MEXKY ILTOLIAIIMH IOBEPXHOCTEH, 00bEMaMH 10~
JIOOHBIX TEJ.»

Pasnen 4 «AnreOpa 1 Hauaa MaTeMaTUYECKOIO aHAJIU3a»

OK 01,
OK 02,
OK 04



| Tema 4.1 Hauasa mare-
MaTHYECKOr0 aHalIu3a.

Conepxanue yqeOHOTro MaTepHaa

1. ITocaemoBaTrenpHOCTH, CIOCOOB! 3aJaHUs [IOCTIeN0BATENBHO-
cTeit. MOHOTOHHBIE IOCIIE0BATENBHOCTH.

2.Apudmernyeckas 4 reoMeTpuUecKas Iporpeccun. beckoHeuHo
yOrIBaroIas reomeTpudeckas mporpeccust. Cymma O€CKOHEYHO |
yOBIBAIOIIEH T€OMETPUUECKOH IPOTPECCUH.

3. llpousBonHas QyHKIUH. DOpMyJbl HaX0KIEHHUS IPOU3BOL-
HOW CYMMBI, IPOU3BEICHUS 1 YaCTHOTO QYHKIHH.

4. TTpou3BOAHBIE dIIEMEHTAPHBIX (YHKIIHH.

S5.'eoMeTpUYECKUHN CMBICI IIPOU3BOIHOM.

6.DU3NYECKUI CMBICT IIPOU3BOAHOH.

7.IlpuMeHeHHe TPOU3BOAHOM K UCCIEeOBAHUIO (GYHKIIMH HA MO-
HOTOHHOCTD

8.ITpuMeHeHe MPOU3BOIHOM K UCCIIEOBAHMIO QYHKIMN HA SKC-
TPEMYMEI.

9.IlepBooOpasnas. [IpaBuia BerUMCIeHUs TepBOOOpa3HOH.
10.Tabnuia neprooOpa3HbIX.

11.MuTerpan.

12.®opmyna Hetotona—JIeitbuua.

13.1HTerpai, ero reoMeTpU4eCKUN CMBICII.

14.MuTerpa, ero reoMeTpu4eCKUi CMBICII.

15.uTerpai, ero Gu3uyecKuit CMbICI.
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B ToM uucie npakTUYeCKUX 3aHATHH

1.Ilpaktuueckoe 3ausTie «HaxoxneHUs MIPOU3BOAHON CYMMBI,
IPOM3BEJCHUS U YaCTHOTO (DyHKIHH.».

2.ITpakTrueckoe 3ansaTue «IIpuMeHeHne MpOU3BOIHOH K HUccile-
JOBaHUIO QYHKIINM HAa MOHOTOHHOCTE U 3KCTPEMYMBI».
3.IpakTuueckoe 3ausaTie «HaxoxaeHue HaubOIbIIErO U
HaUMEHBIIET0 3HAUEHNS QYHKIIUM Ha OTPE3Ke.

4. IlpaxkTuueckoe 3anstue «HTerpan. Beraucienue uHTerpazay.
5.IIpakTHueckoe 3aHATHe «Bpraucnenue uHTerpaga mo ¢hopmyie
Hrrotona—Jleibuuna. »

NN

CaMocTosTenpHas paboTa CTyJEHTOB

Vcnonp30BaHUe IPOTPECCHH IS PelleHUsl PEUIBHBIX 3a/1ay IIpH-
KJIaJHOTO Xapakrepa. @opMyia CIOKHBIX IIPOLIEHTOB.
HenpepriBHble QYHKIUY.

[TpumeHeHue TPOU3BOAHON A1 HAXOKAECHHUS HAWIIYYIlEro pelne-
HHUS B IPUKJIAIHBIX 3a/1a4ax, Ui ONIPEEIeHUs] CKOPOCTH IIPO-
1iecca, 3aJaHHOro GopMYJION MU rPaduKOM.

Paszgen 5 «MHOKECTBa U JIOTHKA»

Tema 5.1.
«MHO)ecTBa U JIOTUKA»

| Conep:xanye yueGHOTO MaTeprana
1. MHOeCcTBO, OIlepalliy HaJ MHOKeCTBaMu. J{uarpaMMbl D-
| nepa—BeHna

| 2.0npenene}me, TCOpEMaA, CJICACTBUE, JOKA3aTCIbLCTBO. |

| 1.CamocTosTeNbHAS paboTa CTYIEHTOB
[TpuMeHeHe TEOPETHKO-MHOKECTBEHHOTO aliapara JAjs olluca-
HUSI PeaIbHBIX MPOLECCOB U SIBIEHUH, IPU PEIIEHUU 3aa4 U3
OPYTHUX y4eOHBIX TPEIMETOB.

Paznen 6 BeposSTHOCTH U CTaTUCTHKA.

OK 01,
0K 02,
OK 04




Tema 6.1.
«CnyyaltHble COOBITHS
U BEPOSTHOCTH Y

Conepxanue yueGHOro MaTepuaia

1. KombunaropHoe mpaBuiio yMHOKESHHUS. [lepecTaHOBKY U (ak-
TopHas. UuCcIo coueTaHu.

2.Cny4aitHble SKCIIEPUMEHTEHI (OIIBITHI) U CllydaliHble COOBITHUS.
OneMeHTapHble COOBITUS (MCXO0bI). BeposaTHOCTD citydaltHOTO co-
ObITH:. BIM30CTh YaCTOTHI U BEPOSTHOCTH COOBITUR. CirydaliHble
OIIBITHI C PABHOBO3MOXXHBIMH 3JIEMEHTapHBIMH COOBITUSIMU. Be-
POATHOCTH COOBITHI! B OIBITaX C pABHOBO3MOKHBIMH 3JIEMEHTap-
HBIMH COOBITHSMH.

3.0nepanuu Hajx COOBITUSIMHU: IIepecedeHne, 00beJUHEHHE, TIPO-
TUBOTIONOKHBIE cOObITUA. J{narpammsl Ditnepa. @opmyna ciaoxe-
HUS BEPOSTHOCTEH. Y CIIOBHASI BEPOSTHOCTE. ¥ MHOKESHHUE BEPOSIT-
HocTel. [lepeBo cinyyaitHoro sxkcnepuMenTta. GopMyna nomHOH
BeposiTHOCTH. HezaBucHMBIE COOBITHSL.

B ToM gncite MPAKTHYCCKUX 3aHATHH

1.IIpaxTrueckoe 3ansaTue « Tpeyrompuuk [lackans. ®opmyna Su-
HoMma HproToHay.

CamocTosTenpHas paboTa CTYJEHTOB

IIpencrapienne qaHHBIX C TOMOIIBIO TadNKL U quarpamm. Cpen-
Hee apupMeTUUYecKoe, MeiaHa, HanOoJIblllee U HAaUMEHbIIIEee 3Ha-
YeHHUs, Pa3Max, JTUCIIEPCHs ¥ CTAaHAAPTHOE OTKJIOHEHHE YUCIIO-
BBIX HaOOpPOB.

Ciy4aliHble OIIBITBI C PABHOBO3MOXXHBIMH 3JIEMEHTapHBIMU COOBI-
TUAMH. BeposTHOCTH COOBITUH B OIIBITaX C PABHOBO3MOXKHBIMU
3JIEMEHTapHBIMU COOBITUAMHU. J[epeBo CIlyyalHOTO 3KCIIEPU-
MEHTAa.

Tema 6.2.

«CrnyualtHble BEJTHUHHBI
U 3aKOH OONBIIHX YH-
Ce.

Coneprxanue yaeGHOro Marepuaia

1. BuHapHbI#i cirydaltHBINM OMIBIT (MCIIBITAHUE), YCIIEX H HEyIaya.
HezaBucumeie ucneitanus. Cepusi HE3aBUCUMBIX UCIIBITaHUH 10
nepaoro ycnexa. Cepust He3aBUCUMBIX HCIIBITaHUN BepHynu
2.UncnoBble XapaKTEPUCTHKHU CIIyYalHbIX BETMYKMH: MaTeMaTHye-
CKO€ O’KHJIaHue, AUCIIEPCUS U CTaHAAPTHOE OTKJIOHEHHE. Mate-
MaTH4YECKO€ OKHUJaHue OMHApHOM ciyyaliHOH BenuuuHbL. Mate-
MaTH4eCKOe 0XXKUJaHUE CYMMBI CIIy4allHbIX BEJIMUNH. MaTeMartu-
4eCKOE OXKUAAHUE U JUCIIEPCUSI TEOMETPUYECKOTO M OUHOMHUAIb-
HOT'O pacIpeiesIeHui.

3.3akoH OOMNBIIKX YKCEN U €T0 POJIb B HAYKe, IPUPOJIE U 001Ie-
cTBe. BRIOOPOUHBIH METOJ HCCIIEIOBAHHUH.

CamocTtosTensHas paboTa CTyIEHTOB

Cnyuaitnasg BenuuuHa. Pacnipenenenue BeposTHocTei. ua-
rpamma pacnpeaenenus. [IpuMepsl pacpeeneHmii, B TOM Yuce,
reOMETPUYSCKOE U OMHOMHAIIBHOE.

[Ipumepsl npUMeHeHUs MaTeMaTUUSCKOTI0 0XKUIaHUS, B TOM
qHcile B 3a/1a4ax M3 IIOBCEHEBHOM XU3HHU.

[IpuMeps! HeMpephIBHBIX CIyYyalHbIX BeTU4UH. [IoHATHE O TIOT-
HOCTH paclpefeneHus. 3agadu, IPUBOAAIINE K HOPMAIbHOMY
pacnpeneneHuio. [loHsiTHE 0 HOPMaAJILHOM paclpene/IEHUH.

OK 01,
OK 02,
OK 04

[TpomexxyTouyHast aTTecTalst B GopMe dK3aMeHa
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Bcero:

290




3. YcioBus peanuzanuy yueOHOro npeamera

3.1. ]l peanu3anyy IporpaMMBl y4eOHOTO IPeAMETa JODKHBI OBITh IIPETYCMOTPEHEI CIIeyI0-

1pe crenyanpHple nomemenus: B coorserctaun ¢ ®I'OC CIIO u ITOOIT:

KaGuHeT MaTeMaTHKH, OCHAIIIEHHBIH 000py10BaHUEM:

[10CaI0YHbIe MeCTa IT0 KOTHYECTBY 00yUaromuxcs; paboyee MECTO IIpenoaaBaTes; MHPopMalMOHHbIE
CTEHIBI; MOJIENH POCTPAHCTBEHHBIX TEJI; HATJISIAHbIE TOCOOHS (KOMIUIEKTH] y4eOHbIX Tadmull, IIaKa-
TOB, IOPTPETOB BBIJAIOIIMXCS YIEHBIX- MATEMATHKOB), TEXHUYECKUMH CPEACTBAMH 00y ICHHS: MYJIbTH-
MeIUIHBIM 0060pYd0BAHMEM, [TOCPEICTBOM KOTOPOTO YYaCTHHKH 00pa30oBaTeNbHOro Ipolecca Ipo-
CMaTpHUBAIOT BU3yallbHYI0 HHGOPMAIHMIO 110 MAaTEMAaTHKE, CO3MAIOT MpPEe3eHTalUM, BUACOMATEpUAlIbL,
HHBIE JOKYMEHTBI, KOMIILIOTED C TULEH3MOHHBIM IIPOrPAMMHBIM 00€CIIeUeHHEM, MHTEPAKTHBHAS I0CKa,
3aTeMHEHUe, TOUKa JOCTyNla B HHTEPHET. :

3aHATHA OPOBOAATCSA C MPUMEHEHHEM DIEKTPOHHOIO 00y4eHHs M MUCTaHLUMOHHBIX 00pa3oBa-
TEJIbHBIX TeXHOJIOIHH.

3.2. HudopmanuonHoe obecriedeHue peanusaliy IporpaMmMbl

OcHOBHBIE TIeYaTHBIE U 3JIEKTPOHHBIE U3JAHHUS:

1. Anrebpa u nayana MateMatiyeckoro anamuza. 10-11 knaccel. ba3oBerii U yriuyOneHHbIi
ypoBHHU. YueOuuK : yuebunk / II1. A. Anmumos, }O. M. Konarun, M. B. Tkauésa [u np.]. — 13-e u3z.,
crep. - Mocksa : [Ipocseienue, 2025. - 465 c. — ISBN 978-5-09-127034-1. - Texcr : 3neKTpoH-
uetit. - URL: https://znanium.ru/catalog/product/2220137 (gata obpamenus: 23.06.2026). — Pexxum
JIOCTYIIA: TI0 TTOJIIHUCKE.

2. Atanacss JI.C. l'eomerpus. 10-11 knacchl. ba3oBeiit U yriryOaEHHBIN yPOBHH. DJIEKTPOHHAS
dopma yuebunka / Atanacsu JI.C., Byry3os B.®., Kagomues C.B., - 13-e usn. - M.:Ilpocserenue,
2026. - 288 c. - ISBN 978-5-09-103139-3. - Teker : anekTpoHHsIit. - URL:
https://znanium.ru/catalog/product/2246907 (nata o6parmenus: 23.06.2026). — Pexum focryna: mo
TIOJITTHCKE.

3. www.feior.edu.ru (MadopManuoHHbIE, TPEHUPOBOYHBIE X KOHTPOIBLHBIE MATEPHUAIIBI).

4. www.sehool-eolleetion.edu.ru (Equnas komiekiuu nudpoBbIx 00pa3oBaTeNbHEIX PECYPCOB).

JIOTIOTHUTEIbHBIE UCTOUHHUKHU:

1.Bammmaxos, M. 1. MaTemaruka : yue6uuk / M. Y. Baumvakos. — Mocksa : KnoPyc, 2026. —
394 ¢. — ISBN 978-5-406-15043-6. — URL.: https://book.ru/book/958781 (nata obpammenus:
23.06.2026). — TekcT : 3JIEKTPOHHBIHA.

2.Bammaxos, M. 1. Matemaruka. IIpakTikym™ : yueGHO-mpakTHueckoe nocobue / M. M. bami-
maxoB, C. B. DuTHHA. — Mocksa : KaoPyc, 2026. — 294 ¢. — ISBN 978-5-406-15539-4. — URL:
https://book.ru/book/960332 (nata obparenus: 23.06.2026). — TekCT : 371eKTPOHHBIH.

3. Boromosios, H. B. Anre6pa 1 Hauasna aHanusa : yueGHoe mocobue it cpeiHero npodeccHo-
HaspHOTO 06pasoBanus / H. B. Boromonos. — Mocksa : M3patenscto FOpaitt, 2022. — 240 c. —
(ITpodeccnonansroe obpazopanue). — ISBN 978-5-534-09525-8. — Texcrt: anextponHbli // Obpaso-
BaTenpHas mwiatdopma FOpaiir [caiit]. — URL: https://ezpro.fa.ru:3217/bcode/489977

4. Boromonos, H. B. T'eoMeTpus : yueGHoe ocoOHe it CPeRHEro IMpodeccHoHaIbHOro obpa-
sopanua / H. B. Boromonos. — Mocksa : Msparensctso IOpaiit, 2025. — 108 ¢. — (IIpodeccuonains-
Hoe obpasosanue). — ISBN 978-5-534-09528-9. — Texct: anekTponHbii / Ob6pasoBarenbHas IJIar-
dopma FOpaiir [caiit]. — URL: https://ezpro.fa.ru:3217/bcode/489978

5. Boromonos, H. B. TIpakTuueckue 3aHsTHs 110 MaTeMatHke B 2 4. YacTe 1 : yuebHoe mocodue
UL cpeHero npodeccuonansHoro obpasosanust / H. B. boromonos. — 11-e usp., nepepad. u fom. —
Mocksa : MznatenserBo FOpaiit, 2025. — 326 ¢. — (IIpodeccronansaoe obpasopanue). — ISBN 978-
5-534-08799-4. — Tekcr: snexTponHbit // OGpaszoBarenbHas miardopma IOpait [caiit]. —
URL: https://ezpro.fa.ru:3217/bcode/490666

6. Boromosos, H. B. TIpakTuueckue 3aHATHA [0 MaTeMaTuke B 2 4. HacTs 2: yueGHoe mocodue
UL cpeliHero npodeccuonanbHoro oGpasosanus / H. B. Boromonos. — 11-e u3a., nepepad. u gom. —
Mocksa : M3natenserso I0paiit, 2025. — 251 ¢. — (IIpodeccuonansHoe obpasopanue). — [ISBN 978-
5-534-08803-8. — Tekcr: anexktponusit // OGpasoBarenpHas mardopma IOpait [caiit]. —
URL: https://ezpro.fa.ru:3217/bcode/490667 ).



4. KOHTpONb U OlIeHKa pe3yJIbTaTOB OCBOCHHUS yueOHOro IIpeaMeTa
KoHTpomnp U OneHKa pe3yIbTaToB OCBOSHHUS Y4eOHOTO IpeAMETa OCYIIECTBIISIETCS MpernoiaBa-
TEJIEM B IIpoliecce MPOBEACHUSI MPAKTUYSCKUX 3aHATHHA, TSCTUPOBAHMUS, & TAKXKE BBITIOJIHEHUS CTYICH-
TaMH WHAVBUIYaJIbHBIX 3aJaHUH, IPOSKTOB, UCCIIETOBAHHUH.

Pesynprare! 00yueHus

KpHTepI/H/I OICHKH

MeTonblI OLIEHKH

1) BmajgeHue MeTolaMHu J10Ka3aTeNnbCTB, allro-
pUTMaMH pellieHUs 3afad; yMeHHe (GopMyIHpoBaTh
OIIpENENIEH s, AKCUOMBI U T€OPEMB], IPUMEHSTH HX,
IIPOBOAUTH JOKA3aTENbHbIE PACCYKIACHUSI B XOMAE pe-
LIIEHHUS 3a/ay;

2) yMeHHUE ONepUpOBaTh MOHATHIMHU: CTCIISHb
qucIia, TorapudM 4ucia; yMEHHe BBIIOTHSATE BBIYKC-
JIEHUE 3Ha4eHUN U NpeoOpa3oBaHUS BHIPAKESHHUM CO
CTEIIEHAMM W  Jorapupmamiu, Ipeodpa3oBaHU
JApOoOHO-paLlMOHATIBHBIX BEIPAXKSHUN;

3) yMeHue onepupoBaTh IMOHATHSIMH: PallUo-
HAJIbHBIE, UPPALIMOHATBbHBIE, IOKa3aTebHBIE, CTEIICH-
HBIE, JIOTapUPMHUUECKHE, TPHTOHOMETPHYECKHE YpaB-
HEHUs U HEPaBEHCTBA, UX CHCTEMBI,

4) ymeHHe ONepHpoBaTh MOHSTHAMH: (YHK-
1151, HeTIpepbIBHAs (DYHKIUS, TPOU3BOIHAS, IEPBOOO-
pa3Hasi, OIpefeNeHHbIH HHTErpal; YMEHHEe HaXOIUTh
IIPOU3BOJHBIE 3JEMEHTApHBIX (QYHKIIMH, HCITONB3YS
CIIpaBOYHBIE MAaTEPUAIbl; UCCIIENOBATh B MPOCTEHININX
ciiydasgx (YHKIHH Ha MOHOTOHHOCTb, HAaXOIWTh
HauOONbIINE W HAUMEHbIINE 3HAYCHUS (QYHKIMIA;
CTPOUTH IpaUKU MHOTOUWICHOB C HCIIOJIb30BAHHEM
anmapara MaTeMaTHYeCKOro aHajiu3a, HMPUMEHATH
IIPOU3BOIHYIO IIPU PELICHUHU 3aJa4 Ha IBHXKCHHUE; pe-
maTh I[PaKTHUKO-OPHEHTHPOBAHHBIE 3aJayd  Ha
HauOOINBIIKE U HAaUMEHBIIINE 3HAUEHHS, Ha HaxOxK Ie-
HUE IIyTH, CKOPOCTU U YCKOPEHUS,

5) yMeHue ONepHUpoBaTh HOHATHAMH: Palldo-
HaybHas GyHKUYS, TOKa3aTeabHast QYHKIUS, CTEIEH-
Hasg GYHKIMS, JJorapupmMudeckas GyHKIUS, TPUTOHO-
MeTpHYecKue QyHKIUH, 00paTHble QYHKIIUH; YMEHHE
CTPOUTH rpadUKU H3Yy4EHHBIX (GYHKIHH, HCIIONB30-
BaTh rpauKy IpU U3YYEHUH IIPOIECCOB U 3aBUCUMO-
CTEH, IIPU PEIIEHUH 3a7ad U3 APYTHUX YUeOHBIX Mpel-
METOB M 3aja4d U3 peasibHOM XU3HH; BBIpaXkaThb (op-
MyJIaMH 3aBUCUMOCTH MEKAY BEIMYHHAMU;

0) yMEHHE pelaTh TSKCTOBEIE 3a1aul Pa3sHBIX
THUIIOB (B TOM YHCJIE Ha IIPOLEHTHI, JOJH ¥ YacTH, Ha
JBHKEHHE, paboTy, CTOMMOCTH TOBapOB U YCIYT,
HaJIOTH, 3a7a4u U3 00JIaCTH YIPABJICHUS JIMUHBIMH U
CeMEHBIMU (HMHAHCAMHU); COCTABIATEL BBIPAKEHHUS,
YPABHEHHUS, HEPABEHCTBA U UX CHCTEMBI 110 YCIOBHIO
3a/1a44, UCCIIE0BATh MOJIYYEHHOE PEIIECHHE U OIleHH-
BaTh NIPaBIONONAOOHOCTh PE3yIbTATOB;

7) yMeHHE ONePUPOBATh MOHATHAMHU: CpeHee
apu(pMeTHUYESCKOe, MeIaHa, HanOoJIbIIlee U HAMMEHD-

[TonHOTa MpoaeMoOH-
CTPUPOBAHHBIX 3Ha-
HUH U yMEHUE IPUME-
HATB UX IIPH BBITOJ-
HEHUU NMPAKTUUECKUX
pabor.

Ouenka «5» CTaBUTCA
IIpU IIONMHOTE OTBETa
WU pelIeHUs B 00b-
eme 90% - 100%,
Onenka «4» CTaBUTCS
TIPY TIOJTHOTE OTBETA
WM PEIIeHUs B 00b-
eme 70% - 89%,
Onenka «3» CTaBUTCA
IIPH TTOTHOTE OTBETA
WM pellIeHUs B 00b-
eMe 51% - 69%,
OneHka «2» CTaBUTCA
IIpH MTOJIHOTE OTBETA
WJIU peIIeHUs B 00b-
eMe 50% U MeHee.

TectupoBanue, Bo-
IPOCHI K 3K3aMEHY.




Iee 3HaueHHs, pa3Max, JUCIEepCHs, CTaHAapTHOE OT-
KJIOHEHHE YHUCIIOBOTO Habopa; yMEHHE U3BJI€KATh, HH-
TEpPIIPETHPOBATh MHGOPMALMIO, NPEACTABICHHYIO B
Ta0nuIax, Ha JgarpaMMax, rpagukax, OTpaxkarolyro
| cBOMCTBA peabHBIX IPOLIECCOB U ABJIEHWH; TPS/ICTaB-
NATh MHPOPMALIUIO ¢ TIOMOIIBIO TaOIHIl U JHarpamm;
UCCIIENOBATh CTATUCTHYECKUE JAHHBIE, B TOM YHUCIIE C
IIpUMEHEHUEM rpadUSCKUX METOIOB U JIEKTPOHHBIX
CPeICTB;

8) ymMeHHe onepupoBaTh NOHATHAMH: CIIydaii-
HBIH ONBIT M ClTyuaiiHoe cOOBITHE, BEPOATHOCTE CIIy-
YaHOro COOBITHS; YMEHHE BBIUUCILITh BEPOATHOCTE C
UCIIOIB30BaHHEM TPAaQUUECKUX METOAOB; IPUMEHSATh
(GOPMYJIBI CIIOKEHWsST U YMHOMKESHUS BEPOATHOCTEH,
KOMOWHATOPHBIE (PaKTHI ¥ GOPMyYJIBI IPH PELIEHUH 3a-
Jlay; OLEHUBATh BEPOSTHOCTH PEaJbHBIX COOBITHH;
3HAaKOMCTBO CO CJIy4aHBIMU BEJIMYMHAMH; YMEHHE
TIPUBOJUTE IPUMEPH! IPOSBIEHUS 3aKOHA OGOJBLIMX
YHCEIl B TPUPOIHBIX U OOILECTBEHHBIX SBIEHUAX;

9) yMeHue OIepUpOBaTh INOHATHUAMH: TOYKa,
npsMas, IUIOCKOCTb, IIPOCTPAHCTBO, JBYIPAHHBIM
yroJj, CKpelUIMBAIOLIUECS MPSIMBIE, TAPAIIIENIBHOCTE U
MEPIIEHIUKYIIAPHOCTD MPAMBIX U IUIOCKOCTEH, yrom
| MeXIY NPSIMBIMH, YroJl MEKIy IPAMOW M TJIOCKO-
CTBIO, YIOJ MEXIy IUIOCKOCTSIMM, DPacCTOSHHE OT
TOUYKM J0 IUTOCKOCTH, PaCCTOSIHUE MEXKIY NPIMBIMH,
PAcCTOSHIE MEXKIY MIIOCKOCTAMH; YMEHHE UCIIONB30-~
BATh IIPU pELIECHUH 3a1a4 U3yuyeHHBIE (PaKTHI U TeO-
pEMBI IUTAHUMETPUH; YMEHHE OLEHUBATH pPa3sMephl
00BEKTOB OKPY’KAIOIIEr0 MUPA;

10) yMeHHe onepupoBaTh NOHATUAMHI: MHOTO-
TPaHHHWK, CeYeHHEe MHOTOIPAHHHKA, Ky0, mapajerne-
nuIen, Opu3ma, TupaMuzaa, Gurypa U MOBEPXHOCTD
BpaIllEHHUs, LAIKHADP, KOHYC, map, chepa, CeueHHs
(UrypHI BpallleHus, INIOCKOCTb, Kacaromasics cdepsi,
IIWIMHIpA, KOHyCa, IUIOIAAb IIOBEPXHOCTH IHpa-
MUIBI, IPU3MB], KOHYCA, LHIMHPA, TIOmaLs chepsl,
| 06BeM Kyba, IPAMOYTONBHOI0 Napaljieenunena, u-
paMuJIbl, IPU3MBI, HHIMHAPA, KOHYyca, 1Iapa; YMEHHE
1300pakaTh MHOTOTPaHHUKH U IIOBEPXHOCTH Bpallle-
HUS, UX CEYEHHS OT PYKH, C MOMOLIBIO YEPTESIKHBIX
MHCTPYMEHTOB U 2JIEKTPOHHBIX CPEICTB; yMEHHE pac-
TI03HABATHL CHMMETPHIO B IPOCTPAHCTBE; YMEHHE pac-
[I03HABATh IIPABUIIbHBIE MHOTOIPAHHHUKH;

11) yMeHHe ONepUpOBATh IIOHATHAMMU: IBIIKE-
HYE B IPOCTPAHCTBE, TOJOOHBIE QUIYPHI B IPOCTPaH-
CTBE; UCIIOJIB30BaTh OTHOUICHHE IIOWANEH MOBEpPX-
HOCTelt U 06BEMOB MOJOOHBIX (GUryp IIPU pEUICHHH
3azay;

12) yMeHue BBIUHCIATh [€OMETPUYECKUE Be-
NMUYMHBL (JUIMHA, YTOJ, IUIOLIanb, 0ObeEM, MIOIIANb
TIOBEPXHOCTH), HCIIONB3Ys H3yueHHBIE (HOPMYIBI U
METOJBI;




13) ymeHue onepupoBaTh MOHATHAMHU: IIPIMO-
yroJibHas CUCTeMa KOOpAMHAT, KOOPAUHATHI TOYKH,
BEKTOP, KOOPJMHATHI BEKTOPA, CKAIIIPHOE TIPOU3BEE-
HHE, YOl MKy BEKTOpaMH, CyMMa BEKTOPOB, IIPO-
U3BeJICHUE BEKTOpA Ha YHCIIO; HAXOAUTh C IIOMOILBIO
H3yUYEHHBIX GOPMYJI KOOPAUHATEI CEPEAUHEI 0TPE3Ka,
paccTosiHIE MEXTY ABYMS TOUKaMU;

14) ymeHue BbIOUpATH MOAXOISAIIUN U3YUCH-
HBIM MeTOJ| IS pellleHUst 3a/layd, paclio3HaBaTh Ma-
TeMaTHueckue GakThl U MaTeMaTHUYSCKHE MOJEIH B
IPUPOIHBIX U OOINECTBEHHBIX SBIEHHUSIX, B HCKYyC-
CTBE; YMEHUE NIPUBOIUTDH IIPUMEPBl MAaTEMATUYECKUX
OTKPBITUH POCCUMCKOM M MHPOBOM MaTEMaTHUYECKOH
HayKH.




