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1. HOACHUTEJIBHASA 3AIINCKA

[Iporpamma  oOmieoOpazoBarenbHO — yueOHoW — gucnumumaa — [1/1.01
MaremaTrka MpeaHa3HaueHa Ui U3YYCeHHsS MATeMaTUKH B MPOQECCHOHATHHBIX
oOpazoBatenbHbiXx opranuzanusax CIIO, peamusyrommx o00pa3oBaTeIbHYIO
porpaMMy cpeaHero oOimero oOpa3oBaHUS B Tpeleax OCBOSHHUS OCHOBHOM
npodeccruoHanbHOM o0pazoBarenbHOM nporpammbel CITIO (OOIT CIIO) na 6aze
OCHOBHOTO 00IIIer0 00pa30BaHMs MPHU MOATOTOBKE KBATU(PHUIIMPOBAHHBIX pabOYuUX,
CIIy>KallluX U CIIEUAINCTOB CPEIHETO 3BEHA.

[Iporpamma pazpabotana Ha ocHoBe TpeboBanuit ®I'OC cpeanero obIIero
o0Opa3oBaHMs, MPEIBbIBISEMBIX K CTPYKTYpe, COJEPKaHHUI0O U pe3yibTraraM
OCBOEHHMsI y4eOHO#l aucuumiauHbl «MaTemaTuka»y, M B COOTBETCTBUU C
PekoMeHpanusiMu o OpraHu3alliy MOJyYEHUsl CPeIHEro o0Iero oopa3oBaHus B
npeenax OCBOCHHsI 00pa30BaTENbHBIX MPOTPaMM CpelHero mpogeCCHOHATBLHOTO
oOpa3oBaHus Ha 0a3e OCHOBHOro o0IIero oOpa3oBaHUS C Y4E€TOM TPEOOBaHUM
denepanbHBIX TOCYTApPCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB U IMOIYYaeMOM
npodeccuu WU CIEeNUaIbHOCTH CpeAHEro MpodeccHnoHaIbHOTO 00pa3oBaHus
(mucemo  JlemapTamMeHTa TOCYJAapCTBEHHOH TIONUTHKHM B cdepe MOATOTOBKU
pabounx kaapos u JIIO Muno6pnayku Poccun ot 17.03.2015 Ne 06-259).

Conepxkanue mnporpammbel  «MaTeMaThka» HampaBlIeHO Ha  JOCTHXKEHUE
CIEAYIOIINX LeJIe:

e obOecrneueHuss CHOPMUPOBAHHOCTH  TPEJACTABIECHUH O  CONUAIBHBIX,
KYJBTYPHBIX U UCTOPUYECKUX (haKTOpaX CTAHOBJICHUS MAaTEMAaTHKH,

e o0OccriedeHUsT COHOPMHUPOBAHHOCTH JIOTMYECKOTO, aJITOPUTMHYECKOTO U
MaTeMAaTUYECKOTO MBIIIIJICHHUS,

e oOeccrieueHUs CHOPMUPOBAHHOCTH YMEHUH MPUMEHSATH MOJyYCHHBIC 3HAHUS
IIPH PEIICHUH PA3IMYHBIX 3a/1a4;

e o0ecrnieueHUs CPOPMUPOBAHHOCTH MPEACTABIICHUN 0 MaTEMATHKE KaK YacTH
OOIIICYEIIOBCUECKOW  KYJIBTYpbl, = YHHUBEPCAJIbHOM  SI3bIKC  HAYKH,
TIO3BOJISOIIEM OIUCHIBATH M U3Y4aTh PEaTbHBIC TPOIECCHI U SBJICHHUS.

B nporpamMmy BKJIIOYEHO COJEp’KaHME, HallpaBlieHHOE Ha (GOPMHUPOBAHUE Y
CTYJICHTOB KOMIETEHIIMI, HEOOXOIMMBIX i KauecTBeHHoro ocoenust OOII
CIIO Ha 06a3e ocHOBHOro o0I11ero 00pa3oBaHUs C MOJYYEHUEM CPEIHEro OOIIEero
oOpa3oBaHMsi — TPOrpaMMbl TOATOTOBKH KBaJU(PHUIMPOBAHHBIX paboOyuX,
CITyXalluX, IPOorpaMMbl NOArOTOBKH cnienraincToB cpeanero 3seHa (I1ITKPC).

[IporpamMma y4eOHOM OuUCHUIUIMHBI «MaTteMaTuka» SBISETCS OCHOBOM AJis
pa3paboTku  pabouux  mporpamMMm, B KOTOpPhIX  mpodecCHOHaTbHBIC
oOpa3oBaTellbHbIe OpraHH3alliH, peaTu3ylolre 00pa30BaTEbHYIO IMPOTrpamMMy
cpennero obmero oOpaszoBanmst B mpeaenax ocBoeHus OOIl CIIO na 6aze
OCHOBHOTO 00I1Iero o0pa3oBaHMs, YTOUHSIIOT COJEpX aHUE yueOHOTO Marepuala,
MOCJIEIOBATEIBHOCTh €r0 M3YYEHHs, pachpe/ielieHue y4eOHbIX 4YacoB, TEMATUKY
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pedepaTtoB, BUABI CAMOCTOSITENBHBIX PA0OT, YUWUTHIBas CHEUU(PHUKY MPOrpamMm
HOJrOTOBKA  KBAMU(UUUPOBAHHBIX padOuyuX, CIyXallUX U CIELHAIUCTOB
CpEIHEro 3BeHa, OcBauBaeMOM Mpo(ecCuu WM CHELUATBHOCTH.



2. OBIIASI XAPAKTEPUCTHUKA YUEBHOM JJUCHOUTLTAHBI

Marematuka  ABisfeTcs — (QyHOAMEHTAIbHOM  oOuieoOpa3oBaTenbHON
JUCHMIUIMHOM €O  CJIO)KMUBILIMMCSL yCTOMYMBBIM COJIEpP)KaHUEM U OOIIMMHU
TpeOOBAaHUAMU K IOJArOTOBKE O0YUYaOLIUXCSL.

B mnpodeccronanbHbIX 00pa3oBaTENbHBIX OpraHU3aLUAX, PEATU3YIOIIMX
o0pa3oBaTelIbHyl0 IpOrpaMMy CpeAaHero ooOmero oOpa3oBaHus B Ipenesnax
ocBoenuss OOIl CIIO na 6a3e OCHOBHOro 001IIero OOpa3oOBaHMs, H3YYCHHE
MaTeMaTUKd HMMEEeT CBOM OCOOCHHOCTHM B 3aBUCUMOCTH OT  Mpoduiis
npoheccuoHaITbHOTr0 00pa30BaHus.

I[Ipu  ocoenmn mpodeccuit CIIO u  cmemmansHocTelr  CIIO
€CTECTBEHHOHAYYHOTO npodums npo(heccuoHaNTbHOTO oOpa3oBaHus,
cneruanbHocter  CIIO  rymanutapHoro  mpoduns  npodecCHOHaIBLHOTO
oOpa3oBaHMsl MaTemaTMka u3ydaercs Ha 0a3zoBom ypoBHe PI'OC cpennero
obmiero obpazoBanus, npu ocBoeHur npodeccuii CIIO u cneunanpHocTeit CI1O
TEXHUYECKOTO M COLMAIbHO-DKOHOMUYECKOro Mpoduiiell mnpodecCUOHaIbHOTO
MaTteMaTuka wu3y4daercs Oojee yriyOJeHHO, Kak TmpoduiabHas YyuyeOHas
JUCHMIUIMHA, YYMTHIBAIOL[as CHEUU(UKY OCBaMBaEMbIX MpPOPECCHUM WM
CHEIUAIbHOCTEM.

OTO BBIpa)KaeTCsi Yepe3 CoJepKaHue OOydyeHus, KOJUYECTBO YACOB,
BBIIETIIEMBIX HA W3YYE€HHUE OTACIBHBIX TEM MPOrpaMMbl, TTyOMHY UX OCBOCHUS
CTyJEHTaMH, 4Yepe3 O00beM U XapakTep MNPAKTUYECKUX 3aHSITUH, BUIBI
BHEAYIUTOPHOM CaMOCTOATEIBHON PabOTHI CTYACHTOB.

OO01ue e u3yuyeHus: MaTeMaTUKU TPAJAULIMOHHO PEANU3yIOTCs B YEThIPEX
HampaBleHUSX — oOllee MpeacTaBiIeHHEe OO0 HIEAX W METOoAaX MAaTeMAaTHKH,
UHTEIJICKTYyallbHOE  pa3BUTHE, OBJIAJECHUE HEOOXOAUMBIMU  KOHKPETHBIMU
3HAHUSMU U YMEHUSIMHU, BOCIIUTATEIBLHOE BO3/ICIICTBHE.

[Ipodunuzanus nenell MaTeMaTHYECKOIO OOpa30BaHMsA OTpakaeTcs Ha
BbIOOPE MPUOPUTETOB B OpraHU3allMu y4eOHOM AedaTeabHOCTH o0yvaromumxcs. s
TEXHUYECKOTO, COLMAIBHO-3KOHOMHMUYECKOTO Mnpodumied mnpohecCUOHaIbHOTO
oOpa3oBaHMsl BBIOOp Lieled CMeLaeTcss B MpParMaTUYECKOM HalpaBICHUM,
IpEeIyCMATPUBAIOLIEM YCWIEHHE M pPACIIUPEHHE MPUKIAAHOIO XapakTepa
U3y4YEHHUsS MaTEMaTHKH; MPEUMYIIECTBEHHOM OpPUEHTAlMM Ha aJrOPUTMHYECKUN
CTHJIb MO3HAaBaTENbHOM JeSITEIbHOCTH. st T'YMaHUTApHOTO u
€CTECTBEHHOHAYYHOTO mpoduieii npopecCHOHAIBHOTO o0pa3oBaHus OoJiee
XapaKTepHBIM SIBJSIETCS yCUJICHHE OOLIEKYJIbTYpHOM COCTaBIsOLIEH y4eOHOM
JUCHUIUIMHBL C OpUEHTAIlMed Ha BU3YyaJbHO-OOpa3HBIA M JIOTUYECKUN CTUIIH
yueOHO paboThlI.

N3ydyenne mMareMaTHKU KakK MPOQPMIBHON 00I1e00pa3oBaTeabHON yueOHOU
JUCLMIUIMHBL, YYUTBIBAIOIIEH CEIU(UKY OCBaMBAEMbIX CTyJEHTaMHU Npodeccuit
CIIO mnnu cnenmansHocTH CITIO, oOecnieunBaeTcsi:

— BBIOOPOM pa3IMYHbIX [1OJXO0/I0B K BBEJICHUIO OCHOBHBIX NOHSTHIA;

— (QopMHUpOBaHHMEM CHUCTEMbl y4Y€OHBIX 3aJaHui, O0ECIEeUYnBAOLINX
3¢ (HEeKTUBHOE OCYIIECTBIECHUE BBIOPAHHBIX LIEJEBBIX YCTAHOBOK;



— o0oramieHueM CIeKTpa CTUJe ydueOHOW JeATeNbHOCTH 3a CYET
COTJIACOBaHUsI C BEAYIIMMH JACSITEILHOCTHBIMH XapaKTEPUCTHKAMU BBIOpAHHOM
npodeccur/ CenruaiabHOCTH.

[IpodunpHas cocTtaBmisironasi OTpa)kaeTcs B TPeOOBaHHSIX K TOJITOTOBKE
00y4JaromuXxcs B 4aCTH:

— o0mIel cuUCTeMbl 3HAHWUN: COJEpPIKATENBbHBIE MPUMEPHI HCIIOIH30BAHHS
MaTeMaTHYECKUX UJIeH U METOJIOB B MPO(eCCHOHANTBHON NeATeIhbHOCTH;

— YMEHHi: pa3nuyue B ypOBHE TPEOOBaHUN K CIOXHOCTH MPUMEHSIEMBIX
aJITOPUTMOB;

— TPaKTHUYECKOTO HCMIOJIb30BAaHUS MPUOOPETEHHBIX 3HAHUM WU YMEHHI:
WHAMBUAYAIBHOTO y4eOHOTO OIBbITa B TMOCTPOCHHWH MaTEMaTHUYECKHX MOJENEH,
BBITIOJTHEHUH HUCCIIEI0BATEIbCKUX TPOEKTOB.

Takum oOpasom, peanuzauus CoOJEp)KaHUSA y4YeOHOW  JAMCLUILIUHBI
OpUEHTHPYET Ha MPUOPUTETHYIO POJIb MPOIECCYATbHBIX XapaKTePUCTHK y4eOHOU
paboThI, 3aBUCIIIMX OT Mpoduiist mpodecCuoHaIbLHOTO 00pa30BaHUs, MOTYUYCHHS
OTbITAa WCIOJB30BAaHUS MAaTEMaTHKH B COJEPXKATENBHBIX M TPOGECCHOHATHHO
3HAYUMBIX  CHTyallMsIX 10  CpaBHEHHIO ¢  (OpMalIbHO-yPOBHEBBIMU
PE3YJIbTaTUBHBIMH XapaKTEPUCTUKAMU O0yICHUS.

Conepxanre y4eOHON IUCHMIUIUHBI pa3padOTaHO B COOTBETCTBUU C
OCHOBHBIMH COJCPKATEITLHBIMH JTUHUSAMHI 00yUEHHUSI MAaTEeMaTHKE:

— anreOpanueckas JIMHHA, BKJIIOYAIOIIAss CUCTEMATHU3AlMI0 CBEICHUN O
YHCliaX; U3y4eHHEe HOBBIX U 0000IleHNE paHee H3yUeHHBIX orepalnuil (Bo3BecHHE
B CTENEHb, U3BJICUCHHE KOPHs, JorapuMUpOBaHHE, CHUHYC, KOCHHYC, TAHTCHC,
KOTaHTe€HC ¥ 0OpaTHBIE K HUM); U3YY€HHE HOBBIX BHJIOB YHCJIOBBIX BBIPAXKEHUH U
dbopMyI; COBEpPIICHCTBOBAaHHE TMPAKTUYECKUX HABBHIKOB M BBIYUCIUTEIHHON
KyJbTYpbl, pacCHIMPEHHUE M COBEPIICHCTBOBAHHE alreOpanyeckoro ammaparta,
cOpPMHUPOBAHHOTO B OCHOBHOM IIKOJE, W €ro MNpPUMEHEHHE K PEIICHUIO
MaTeMaTHYECKHUX ¥ MPUKJIAJIHBIX 33]1a4;

— TEOPETHKO-(PYHKIIMOHAIbHAS JTUHUS, BKIIOYAIOIAsl CHUCTEMAaTH3alUI0 |
pacmmpeHue cBeIeHni 0 (PyHKIMIX, COBEPIIICHCTBOBaHNE TpadUUIECKUX YMEHU;
3HAKOMCTBO C OCHOBHBIMHU HJCSIMH U METOJIaMH MaTEeMaTHYeCKOrO aHajan3a B
o0beMe, TIO3BOJIAIOIIEM HCCIEAOBAaTh dJEMEHTapHbIe (YHKIIMM U pEIIaTh
POCTEHIITe TeOMETpUIECKre, PU3NISCKUE U IPYTHE MPUKIIAIHbIC 3a/1a4H;

— JHMHUS YpaBHEHMA M HEPABEHCTB, OCHOBaHHAas Ha TIOCTPOCHUH H
UCCIIEJIOBAaHUHM MaTEMaTHYECKUX MOJIEJIeH, MepeceKaromascs ¢ alredpandeckon u
TEOPETUKO-QYHKIIMOHATBHON  JIMHUSMH WM BKJIIOYAIOL[ash  pa3BUTHE |
COBEpUICHCTBOBAHNE TEXHUKU anreOpanyecKux MpeoOpa3oBaHUN NJsl PEIICHUs
ypaBHEHUW, HEPABEHCTB M CHUCTeM; (HOPMHUPOBAHHE CIOCOOHOCTH CTPOUTH H
UCCJIEIOBATh MPOCTEHIIINE MaTeMaTHUYEeCKHE MOJETHU MPU PEUICHUH MPHUKIaIHbIX
3a/1a4, 3a/1a4 U3 CMEKHBIX U CHCIHATbHBIX TUCIUTLINH,

— TreoMeTpuyYecKas JMHHS, BKIIOYAIONIAs HATJSIHBIC MPEICTaBICHHUS O
IIPOCTPAHCTBEHHBIX (PUTypax W M3yYCHHE UX CBOMCTB, (OPMHUPOBAHUE U PA3BHUTHE
IIPOCTPAHCTBEHHOTO  BOOOpaXCHHsI, pPAa3BUTHUE CIIOCOOOB TE€OMETPUUYECKUX



U3MEPCHUM, KOOPAWHATHOTO W  BEKTOPHOTO  METOJOB ISl PEIICHUS
MaTEMaTUYECKUX U MPUKIAIHbIX 33/1a4;

— CTOXacCTUYecKas JIMHHS, OCHOBaHHAs Ha pa3BUTUM KOMOMHATOPHBIX
YMEHUHM, TPENICTABICHUA O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX
OKPY’KaIOILIEro MUpA.

N3yuenue oOuieoOpazoBaTenbHON Y4eOHOW AUCHUIUIMHBL «MaTtemaThuka»
3aBepIlaeTcs MOJABEJACHUEM UTOTOB B (hOpME HK3aMEHa B paMKaX MPOMEXKYTOYHOU
aTTECTalluM CTYJIeHTOB B mpolecce ocBoeHus: ocHoBHOM OOIT CIIO ¢ nonydyenuem
cpennero obmiero oopaszoBanus (ITTIKPC).



3. IACHOPT NPOI'PAMMBI YYEBHOM JJUCITATIINHBI
3.1. O6s1acTh NPpUMEHEHUs IPOTPAMMBbI

[Iporpamma  y4eOHOW  JUCHUIUIMHBI ~ SBJISCTCS  YacThlO  OCHOBHOM
npodeccHoHaIbHON 00pa3oBaTeIbHOM MporpaMmMbl B cooTBeTcTBUU ¢ DPI'OC
cpeaHero o0Iero 0opa3oBaHus

[Iporpamma pa3paboTaHa Ha OCHOBE MPUMEPHOW MPOrpaMMbl y4eOHOU
IUCIMIUIMHBL  MaremaTtuka: anrebpa, Hayaja MaTEeMaTHMYECKOro aHalu3a,
reomerpust s cneuuansHocTe CIIO, omoOpenHoit Hayuno-metogmueckum
coetom llentpa mnpodeccuonanmpHoro obpazoBanmss DPIAY «DUPO» wu
PEKOMEHA0BAaHHON I peanu3anuu OCHOBHOM npodeccuoHaIbHOMI
obpasoBarenbHoi nporpammbl CIIO Ha 6a3e ocHOBHOro o01Iero oOpa3oBaHUs C
MOJTYY€HHUEM CPEJHETo 00111ero o0pa3oBaHusl.

3.2. MecTo yueOHOM NUCHMILUIMHBI B CTPYKTYpe OCHOBHOM NMPOdecCHoOHATIBLHOM
o0pa3zoBaTeIbHOM MPOrpaMMbI:

VYyeOnass pucumiuiiHa MareMatuka SIBISIETCS y4eOHBIM MPEIMETOM
oOs3aTenpHOM TpenMeTHOM oOmactu «Marematuka u uHpopmarukay OI'OC
cpeaHero o0Iiero 00pa3zoBaHusl.

B mpodeccrnonanbHbx 00pa30BaTENbHBIX OpPTaHU3ANMIX, PEATU3YIOIINX
00pa3oBaTeNbHyI0 MPOTPAaMMy CPEIHETO OOIIero oOpa3oBaHUs B Mpesenax
ocBoenuss OOIl CIIO na 6a3e OCHOBHOro o0miero o0pa3oBaHus, yueOHas
nuciuIuInHa «Martematrkay u3ydaercsi B 001meo0pa3oBaTeIbHOM ITUKIIE YIEOHOTO
maHa OOII CIIO na 6a3e ocHOBHOro oOIiiero oOpa3oBaHUS C TMOJyYECHHUEM
cpeanero oomiero oopazosanus (IIIIKPC).

B yue6nnix manax IITKPC, yuebnas aucnumirnaa MaremaTiuka BXOJAUT B
cocTaB o0MMX 00I1Ie00pa3oBaTEIbHBIX YUEOHBIX TUCHMUILUIMH, (HOPMUPYEMBIX U3
00s13aTeNbHBIX MpeaMeTHBIX obstacteit ®I'OC cpennero obiiero oopa3zoBaHusl, 1Jis
npodeccuit CIIO wnu cnermumansHocTedt CIIO cooTBeTcTBYIOIIEro MpOduUs
podecCUOHAILHOTO 00pa30BaHMsl.

3.3. Heru m 3apaum y4eOHOl JMCUMIVIMHBI — TPeOOBaHHUSI K pe3yJbTaTam
OCBOCHUS Y4eOHOM TUCHUIJIMHBI:

OcBoenne  comepxkaHusi  ydyeOHOM  mucnmIuiiHBl  «MareMaTukay
o0ecrnevynBaeT JOCTUKEHHE CTYIEHTaMU CIICAYIOLIUX pPe3y1bmamog:

JIUYHOCHIHDIX .



c(hOpMHUPOBAHHOCTh TPEACTABICHUN O MAaTeMAaTHKE KaK YHHBEPCATHBHOM
SA3bIKE HAYKU, CPEACTBE MOJACIMPOBAHUS SIBJICHUM U MIPOILIECCOB, 00 UIESIX U
METOIaX MaTEMAaTHKHU,

MOHMMAaHUE  3HAYMMOCTH  MaTeMaTUKU ISl  HAyYHO-TEXHUYECKOTO
nporpecca, cOPMHUPOBAHHOCTh OTHOIICHUSI K MaTeMaTHKE KakK K YacTu
0011eYeI0BeuecKOr KyJIbTYpPhl 4epe3 3HAKOMCTBO C HMCTOPHEH pa3BUTHS
MaTeMaTHKH, YBOJIOIMEH MaTEeMAaTHUECKUX HJICH;

pa3BUTHE JIOTUYECKOTO MBINIJICHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHUS,
ANTOPUTMUYECKON  KYJIbTYphl, KPUTHYHOCTH MBIIUICHUS Ha YpPOBHE,
HEOOXOMMMOM g Oyaymied mnpodeccuoHanbHOM ACATEIbHOCTH, IS
MIPOJIOJIKEHUS 00pa30BaHUS U CAaMOOOPA30BaHMS;

OBJIJICHUE MATEMAaTHUUYECKUMM 3HAHUSMH U YMEHHUSIMU, HEOOXOAUMBIMU B
MOBCEIHEBHON KU3HM, JI1 OCBOCHHS CMEXHBIX €CTECTBEHHOHAYUYHBIX
JTUCIUTIIMH W JTUCHUIUIMH TPOQPECCHOHAIBHOTO IHKJA, I TOJyYCHUS
oOpa3oBaHusi B 00JacTsIX, HE TPeOYIOMUX YIIIyOJIEHHON MaTeMaTU4ecKOu
ITOITOTOBKH;

TOTOBHOCTh H  CHOCOOHOCTh K  00pa3oBaHHWIO, B TOM  YHCIE
caM000pa30BaHMIO, HAa MPOTSHKEHUH BCEH KU3HHU; CO3ZHATEILHOE OTHOIIICHUE
K HETIPEPHIBHOMY 00pa3oBaHUIO KaK YCJIOBHIO yCIENTHON
npo¢heCCUOHAIBHON U OOIIIECTBEHHOM JIESITEIIbHOCTH;

FOTOBHOCTh M  CHOCOOHOCTh K CaMOCTOSITEJIbHOM, TBOPYECKOM U
OTBETCTBEHHOM JEITCIIHHOCTH;

TOTOBHOCTh K KOJUIGKTUBHOUM paboTe, COTPYAHUYECTBY CO CBEPCTHUKAMU B
00pa3oBaTeNbHON, OOIIECTBEHHO IOJE3HOM, Yy4eOHO-UCCIIeI0BATEIbCKOM,
MIPOCKTHON U IPYTUX BUJIAX JEATECIbHOCTH;

OTHOIIIEHUE K MPO(HECCUOHATBHON AEATEILHOCTH KaK BO3MOXKHOCTH y4aCTHS
B pereHu JINIHBIX, OOIIIECTBEHHBIX, rOCyJIapCTBEHHBIX,
001IeHaITMOHATBHBIX TIPOOJIEM;

Memanpedmemubtx:

YMEHHE CaMOCTOSTEIBHO OIPENEeNISITh LEIH JACATSIHFHOCTH W COCTaBIISThH
TUTaHBI JICATEIBEHOCTH; CAMOCTOSITENIFHO OCYIIECTBIATh, KOHTPOJIUPOBATh U
KOPPEKTHPOBATh JIEATENBHOCT; HCIOJIB30BaTh BCE BO3MOXHBIE PECYPCHI
Ui JOCTWKEHHMS TIOCTaBJIEHHBIX LelNed M peaju3aluyd  IUIAaHOB
JesITeIbHOCTH; BEIOUPATh yCIIEIIHbIE CTPATETUU B PA3IUUHBIX CUTYALIUsX;
yMEHUE TMPOAYKTHBHO OOLIaThbcd M B3aMMOJAEWCTBOBATH B IpOLECcCe
COBMECTHOW JCSITEIbHOCTH, YYUTHIBATH TO3HMIMU JAPYTUX YYACTHHKOB
NesTeNbHOCTH, 3G ()EKTUBHO pa3pemiaTh KOH(IUKTHI;

BJIaJICHHEC HaBBIKAMU II03HABATEIbHON, Yy4eOHO-HCCIEIOBATENBCKON U
IPOEKTHOM AESTeNbHOCTH, HaBBIKAMU pa3pelieHust mpoodiieM; crmocoOHOCTb
U TOTOBHOCTh K CaMOCTOATEIbHOMY TIOMCKY METO/JOB  pEUICHHUS
NPaKTUYECKHX 3334, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB TO3HAHMUS,
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® TOTOBHOCTh M CIIOCOOHOCTb K CaMOCTOATEIbHOW WHGOPMAIMOHHO-
MIO3HABATEJIbHON JEATEIbHOCTH, BKJIKOYas YMEHHUE OPUEHTHUPOBATHCS B
pPa3IMYHBIX HMCTOYHUKAX HMHPOpMALMM, KPUTHUYECKH OLEHUBATH W
UHTEPHPETUPOBATh  HMHPOpPMALIMIO,  MOJyYaeMyl M3  pa3IdYHBIX
VMCTOYHUKOB;

® BIAJCHUE S3BIKOBBIMH CPEACTBAMH — YMEHHUE SICHO, JOTMYHO M TOYHO
u3jlaraTh CBOKO TOYKY 3pEHHUs, HCIOJIb30BAaTh Aa/ICKBATHBIE S3BIKOBBIE
CpENCTBA;

e BJAJICHUE HaBbIKAMHM I[I03HABAaTEIbHOM pedrekcun Kak OCO3HAHHS
COBEpLIAEMBIX JCHCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIBTATOB U
OCHOBaHHWM, TPAHMI] CBOETO 3HAHWS W HE3HAHMS, HOBBIX IMO3HABATEIIbHBIX
3a71a4 U CPEJICTB UX IOCTUKEHHUS;

® [[EJEYCTPEMIICHHOCTh B TIOMCKAX U MPUHATUU PEUICHUH, COOOPa3UTEIbHOCTh
U UHTYHLHUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUN; CIIOCOOHOCTD
BOCIIPUHUMATh KPAacOTy U TAPMOHUIO MUPA;

npeomMemHuIX:

e Cc(hHOpMUPOBAHHOCTH MPEACTABICHUM O MaTeMaTHKE KaK 4YacThd MHUPOBOMU
KyJbTYpbl M O MECTE€ MaTEMaTHUKM B COBPEMEHHOW LHUBWIM3ALMUH, O
croco0ax ONMUCAaHUS HA MATEMATHUYECKOM SI3bIKE SIBJICHUN PEalbHOTO0 MUPA;

e chOPMUPOBAHHOCTH MPEACTABICHUNA O MAaTEMATHUKEUYECKUX MOHATHIX Kak O
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OIKUCHIBATH M
U3y4daTb pa3Hble MPOLECCHI M SABJICHUSA; ITOHUMAHUE BO3MOXHOCTH
aKCMOMAaTUYECKOI'0 MOCTPOEHUSI MATEMAaTHUECKUX TEOPHH;

® BIIAJICHUE METOJAMH JOKA3aTEIbCTB U AJITOPUTMOB PEIICHUS, YMEHHUE HX
MPUMEHSTh, MPOBOAUTH JOKA3ATEIbHBIE PACCYXKIECHUS B XOJE PELICHUS
3ajady;

® BIAJCHUE CTAHJAPTHBIMA NOpUEMAMHM  PEIICHUS  PAUUOHAIBHBIX U
VUPpALMOHAIBHBIX, II0KA3aTEJIbHBIX, CTEIEHHBIX, TPUTOHOMETPUUECKUX
YPaBHEHMM W HEPABEHCTB, HX CHCTEM; HCIIOIb30BaHUE T'OTOBBIX
KOMITBIOTEPHBIX MNPOTpaMM, B TOM YMCJE JUIA IMOMCKA MYTH PELICHUS U
WJUTFOCTPALIY PELLICHNs] YPAaBHEHUN U HEPABEHCTB;

¢ c(HOpMUPOBAHHOCTH MPEACTABICHUM 00 OCHOBHBIX MOHSATUAX
MaTeMaTUYeCKOro aHajln3a M HX CBOWCTBAaX, BIJIAJICHHE YMEHHEM
XapaKTepU30BaTh IMOBeJEHUE (YHKIMM, MCIOIb30BAHUE IOJYyYEHHBIX
3HAHUU JJIs1 ONMMCAHMS M aHAIN3a pPEalIbHbIX 3aBUCUMOCTEN;

® BJAJICHUE OCHOBHBIMM TOHATHUSMHM O IUIOCKMX M IPOCTPAHCTBEHHBIX
reOMETPUUECKUX (PUrypax, UX OCHOBHBIX CBOMCTBaX; C(HOPMUPOBAHHOCTH
YMEHHsI pPAaclo3HAaBaTh HA YEPTEkKaAX, MOACISIX M B PEATBHOM MHpE
reOMETPUYECKUE burypsr; IIPUMEHEHUE W3YYEHHBIX CBOWCTB
reoMeTpuyeckux ¢uryp u Gopmys sl peleHrus reoOMeTpUYecKuX 3a1ad U
3aa4 C MPAKTUYECKUM COAECPIKAHUEM;
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e chOPMUPOBAHHOCTH MPEJCTABICHUN O MPOIECCaX W SBICHUSIX, UMEIOIINX
BEPOSTHOCTHBIM  XapakTep, O CTaTUCTUYECKUX 3aKOHOMEPHOCTIX B
peajbHOM MHUpE, OO0 OCHOBHBIX [MOHSATHUAX JJIEMEHTApHOW TEOpPHUH
BEPOSITHOCTEW; YMEHUN HAXOAUTh U OLIEHUBATH BEPOSITHOCTU HACTYIUICHUS
COOBITUH B MPOCTEHIIMX MPAKTUYECKUX CUTyallUsiX U OCHOBHBIE
XapaKTEPUCTUKH CIIyYaHbIX BEJINYWH;

® BJAJCHHE HABBIKAMH HCHOJIb30BAaHUSI FOTOBBIX KOMIIBIOTEPHBIX ITPOrpaMM
IIPU PELLIEHUH 3a]1a4.

3.4. PekomeHnayemMoe KOJMYECTBO YaCOB HA OCBOCHHE NPOrpaMMbl y4eOHOI
AUCIHHUIJIMHBI:

MaKCHUMaJIbHOM y4eOHOM Harpy3ku oOydarorierocst 435 yacoB, B TOM UHCIIE:
00s13aTeIBbHOM ayIUTOPHOMN yueOHOM Harpy3ku odyyatomerocst 290 yacos;
CaMOCTOSITeNIbHON paboThl 0Oyuatomierocst 145 yacos.

3.5 O0bem yueOHOM TUCUUIJINHBI

IJ1.01 MATEMATHKA
Bup yueOHoii padoThI Oovem uacoes

MakcumaJjibHasi ydyeOHasi Harpy3ka (Bcero) 435
Oo0s13aTesibHAs Ay IUTOPHAs y4eOHAasi HArpy3Ka (Bcero) 290
B TOM YHCJIE:

TEOPETUYECKUE 3AHITHUS 87

MIPAKTUYECKUE 3aHATHUS: 203
CamocTosiTesibHasi paboTa o0y4yarierocst (Bcero) 145
Hrorosas arrecranus B popme IK3AMeHa

12




4. COJEPXAHWE YUYESHOU JUCIUILINHBI I17.01 MATEMATHKA

Conep:xanue yueOHOro MaTepuaJa, JJabopaTopHble U NpaKTHYecKUue padoThbl, XapaKkTepUCTHKA OCHOBHBIX BH/IOB /1eSITEJIbLHOCTH O6bem yacoB | [Ipumeuanus
CaMOCTOfITe/IbHAsl padoTa 00y4aruuxcs CTY/AeHTOB (10 pa3aesnam coaep:kanus Y /l)
1 2 3 4
BBenenue. 1. Beenerne. O630pHast JeKmust Mo Kypey 7 — 9 xiacca. | BrImoiHeHue TecTa BXOAHOTO KOHTPOJIS. 2
2 2. Beenenne. O630pHas nekuus no Kypcy 7 — 9 xnmacca. T | K |1II3
2 _ _
Pa3nen 1. PazBurne noHATHS 0 YHCJIE.
T | K | 1I3
8 - 2
Tema 1. 5 1. Ilenble u panMoOHAIbHBIE YUCIA BrimonHenue apudMeTHIecknX ornepannii Haj 3
JlelicTBHTe/IbHBIE 7 2. JIelicTBUTENbHBIC YUCIIA. EHUCTBUTECILHBIMH YMCIIAMH. 2
qucJja. 9 3.ApudMeTHyecKUe ONepauy HaJl NIeHCTBUTCIIEHBIMU
YHCIIAMH. 2
11 4. ApupMeTHYeCKUE OTepaluu HaJl ICHCTBUTEIEHBIMU 2
YHCTIAMH.
CamocTosTebHasi padoTa 00y4alOIIMXCA:
1. PaboTa co cripaBouHOM TUTEpaTypoit 1Mo TeMe «[Ipu3HaKu AeTUMOCTH THCET. 4
2. Hanimcanwe KOHCIIEKTA 1O TeMe «J{eIMMOCTh MHOTOUJICHAY 4
Tema 2. 13 | 1. [TpubnmxeHHBIC BEIYUCICHUS. Brraucnenue OTHOCHTEIHHON OTPEITHOCTH. 2
IMpubanxeHHbIE
T — 15 | 2. [TpubnwxeHHBIC BEIYHCICHUS. 2
17 | 3. I3 Ne 1. Beruncienue OTHOCUTENBHOM
norperHocTy. [IpakTuyeckre npueMsl BHIYUCICHHH C 2
MPUOIMKCHHBIMA JTAHHBIMH.
Tema 3. 18 1. KoMmIIeKkcHbIe Yuca. BrinonHeHre BEIYUCICHUH C KOMITJICKCHBIMU YUCJIAMU:
KomiuiekcHble ynca. CJI0’)KEHUC, BEIYUTAHUE, YMHOXKCHUE, JICIICHUE. 2
20 | 2. KommtekcHble uncia. H300pakeHe KOMILICKCHBIX YHCET TOYKAaMH Ha 2
22 | 3. I3 Ne 2 JleiicTBUs Ha KOMIUIEKCHBIMH YnciaMy i | KOMIVICKCHON IIOCKOCTH. .
WX FOMETpHHECKas HHTEPIPETALHS. HuTepnpeTanus Ha KOMIUICKCHOW TIIOCKOCTH CIIOKEHUS U 2
BBIUYNTAHNS KOMITJICKCHBIX YHCEIL.
Pa3nen 2. Kopuu, creneHu u jorapugmasl.
T | K | 1I3
8 4 |16
Tema 1. Kopuu u 24 | 1.KopeHs n-if cTeneHu. [IpumeHeHne MpaBWII JCHCTBUH C pauKaiaMH, 2
CTelNeHH. 26 | 2.CBoiicTBa cTeneHel ¢ ACHCTBUTEIbLHBIM CTETNICHSAMHU TIPY BBIYUCICHHUSX U MPe0oOpa3oBaHUIX 2

TIOKa3aTCJICM.

BBIPAKEHUIL.
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28

3. II3 Ne 3. BemmonHeHHEe TOKIECTBEHHBIX

npeoOpa3oBaHUil BBIPAKEHHUIA C IIETBIMU 2
MTOKA3aTeISIMH.
30 | 4.IlpeoOpa3oBanne BEIpAXKEHHUH, COACPIKALITUX [IpumeHeHne MpaBWII JASHCTBUH ¢ paguKaIaMu TIpu 2
CTETICHH. BBIUMCIICHUSIX M TPe0OPa30BaHUAX BEIPAKCHHUH.
32 | 5. 13 Ne 4. T[IpeoOpazoBanue BEIPAKESHHH, [IpumeneHnue npaBuil JEUCTBUH ¢ CTENEHIMU IPU 2
COJICPIKAITUX CTETICHH. BBIUUCIICHUSIX M IIPe0OPa30BaHUAX BEIPAKCHHUI.
34 | 6. I3 Ne 5. IIpeoOpa3oBaHue BBIPAXKEHHIA, Pacno3naBanue rpauKoB CTENCHHBIX (DYHKIIHI. 2
cojiep KaIuX CTEIEHH. [TocTpoenwue rpaduKOB dJIEeMEHTAPHBIX (YHKITHH,
N3y4YEeHUE CBOWCTB DJIEMEHTAPHBIX (DYHKLUH MO MX
rpadukam.
Tema 2. 36 | 1. UppauuoHanbHble ypaBHEHHs U HEPABEHCTBA. Pemenue npocTednnx UppauoHaIbHbIX YPaBHEHUH. 2
Hppaunonanbusbie 38 | 2. PemreHue uppaunoHallbHbIX YPaBHEHUI. Pemenne nmpocTefimmx MppanuoHaIbHBIX HEPABEHCTB. 2
YPaBHEHHs U 40 | 3. 113 Ne 6. Pemienue nppannoHanbHBIX HEPABEHCTB 2
HepaBeHCTBA. 42 | 4113 Ne 7. Pemienue uppalvioHaabHBIX yPaBHEHUN U
HEpPaBEHCTB 2
44 | 5. 113 Ne 8. Pemenue npocreimux ypaBHEeHUI.
2
Tema 3. 46 | 1.Iloxa3aTenbHbIC ypaBHCHHUS U HEPABCHCTBA. PacnioznaBanue rpaduKoB MOKa3aTENbHBIX (DYHKITUH. 2
IMoka3zareabHast ) 48 | 2. 113 Ne 9. Permrente moKa3aTeabHbIX ypaBHEHHIL. ITocTpoenue rPaQoI/IKOB 3JIEeMEHTaPHBIX d)yHuKum”I, 2
(dyHnkuus, ee cBolicTBa N3y4YCHUE CBOWCTB DJIEMEHTAPHBIX (DYHKIUH MO MX 2
u rpaduk. 50 | 3.1I3 Ne 10. Pemenue moxa3aTelbHBIX yPaBHEHHUH. rpaduKam. 2
IMoxa3zaTenbHbIE 52 | 4. 113 Ne 11. Pelenne noka3aTelIbHbIX HEPABSHCTB. Pewenne npocreiimmx noxkasarelbHbIX YpaBHEHUI.
YPaBHeHHS H 53 | 5.Kontpoannas pa6ota Ne 1 o Teme: «KopHu, Pemrenne nmpocTeimmx noxkasarelbHbBIX HEPABEHCTB.
HEpABEHCTBA. 54 | cremenu, uppanMoOHaIbHBIC yPABHEHHS 2
CamocrosTebHasi padoTa 00yyaoIMuXcs
IToaroToBKa COOOIICHUS MO TEMaM:
1. O nmpoucxosxaeHny TEPMUHOB ¥ 0603HAYEHHUH. 3
2. U3 uctopuu jorapumos. 2
Tema 4. Jlorapudmet. | 56 | 1. Jlorapudmsl. Jlorapupmuueckas pyHkuus, ee [Tpumenenue npaBui AeicTBUIL ¢ TorapudmMamu npu
Jlorapugmuyeckast CBOHCTBa U rpaduK. BBIYHCIICHUSIX U IPEOOPa30BaHUAX BBIPAKEHUH.
dynkuus, ee ceoiicrea | 58 | 2. I13 Ne 12. [IpeobpazoBanue rorapuyMUICCKUX Pacno3naBanue rpa¢uKoB JorapupMIUECKUX GyHKINH. 2
U rpaduxk. BBIPAKEHUH. [Toctpoenne rpauKOB IeMEHTAPHBIX (QYHKINH,
60 | 3.TI3 Ne 13. IIpeoOpasoBanue JIOrapuhMUIECKUX U3y4IEHUE CBOKCTB DJIEMEHTAPHBIX (QYHKIHUM MO HX 2
BBIpKEHUT. rpadukam.
CamocTosiTeJIbHasi padoTa 00y4aromuXxcst
Pemenue TecToBBIX 3amaHui 10 TeMe: «Jlorapudmely. 4
Tema 5. Pemenne nmpocTedmmx orapu)MUIeCKUX YpaBHEHHH. 2

‘ 62 | 1. JlorapudmMudeckne ypaBHEHHS I HEPaBEHCTBA
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Jlorapugmudeckne 64 | 2.II3 Ne 14 Pemmenue npocreiimux gorapudmuueckux | PerreHue npocTedmux orapuMUIecKiX HEPaBEHCTB. 2
YPaBHeHHS H ypaBHEHHH.
HEPaBeHCTBa 66 | 3. II3 Ne 15 Pemenue npocreimx jorapupMU4ecKux 2
YpaBHEHHU.
68 | 4. I3 Ne 16 Pemenne mpocTeHIIMX JIOTapUPMUIECKUX 2
HEPaBEHCTB.
70 | 5. I3 Ne 17 Pemenne mpoCTEeHIINX JIOTApUPMUIECKUX 2
HEPaBEHCTB.
72 | 6. 13 Ne 18 Pemenue norapupMUuecKux ypaBHEHUH U 2
HEPaBEHCTB.
CamocrosTebHasi padoTa 00yyaoIMuXCcs
Pemenue 3a1au u ynpaxkHeHu# mo obpasity mo teme: «llokazarenpHble ypaBHEHUST W HepaBeHCTBa» U «Jlorapudmeny 4
73 | 7. KouTpoJasHasi padota Ne 2 1o Teme: 2
74 | «Jlorapudwmsl. [IpeoOpazoBanue BEIpaKCHUID
Pa3nen 3. IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE. 20
T | K | 1I3
18 | 2 -
Tema 1. Bzanmuoe 76 | 1. IIpenmer u 3amaun crepeomeTpur. OCHOBHBIE Ilepeuncaenrne OCHOBHBIX MOHATUN CTEPEOMETPHH. 2
pacnoJioxkeHue MOHATUS CTEPEOMETPUHU: TOUKA, IPsIMasi, IIIOCKOCTb. [TpuBeneHne npuMepoB pealibHBIX 00BEKTOB, KOTOPBIC
NpSMBIX B 78 | 2. AKCHOMBI CTEPEOMETPUH U CIIECTBUS U3 HUX. UCIIONIb30BAHBI JUISl MJIeaTH3aLHH. 2
NMPOCTPaHCTBe. 80 | 3. HeKoTOpEIE CHCACTBHA U3 AKCHOM CTCDEOMETDHIL Iepeuncnenue u WIUTIOCTpaLHS CII0CO0O0B 3aaHus 2
HPSAMBIX ¥ INIOCKOCTEH B IPOCTPAHCTBE.
DopMyIHpPOBaHNE AKCHOM CTEPEOMETPHUH.
PacriosHaBaHMe Ha MOZENAX U YEPTEKAX U H300pAKECHHUE
Pa3JINYHBIX CIIyYaeB B3aNMHOTO PACIIOI0KEHHS MPSIMBIX
B npocTpaHcTBe. DOpMyIHpPOBAHKE ONIPEACICHHUMI
MIEPECEKAIOIINXCS, TapaJUIENIbHBIX, IEPICHINKYISAPHBIX U
CKPEIIMBAIOIINXCSI IPSMBIX B IIPOCTPAHCTBE.
Pacrio3HaBaHue Ha MOJIENISIX U YepTEkKax U H300paKeHUE
Pa3JIMYHBIX CIIy4aeB B3aMMHOT'O PacIojoXeHHs IPsIMOit 1
IIOCKOCTH.
Tema 2. 82 | 1. IlapannensHble NpsiIMbIE B IPOCTPAHCTBE. DopMynUpOBaHUE ONpPEAEIeHUI NapauleNbHbIX NPSAMON 2
ITapannenbHoOCTH 84 | 2. [lapannebHOCTh MPAMBIX H ITOCKOCTeH. [Ipr3HaK H IJIOCKOCTH. @opMynHBOBaHHe MIPU3HAKOB
NpsAMBIX H NAPAIIEBHOCTH IPAMBIX H IIOCKOCTEH, MapauIeIbHOCTH MPSIMOH U miockocTu. Paco3HaBaHue 2
MJIOCKOCTeId. 86 | 3. llapannenbHOCTh mIoCKoCTEH, COHCTEA. Ha MOJEIIIX M 9epTeKax U H300pakeHne PasTHIHBIX
CJTy4aeB B3aUMHOTO PACIIOIOXKEHUSI INIOCKOCTEH.
88 | 4. PaznuuHbIe ceueHUs Ky0a IMIOCKOCTHIO. dopmyupoBanue onpeaeneH il mapaiienTbHbIX 2
90 | 5. Pa3nuuHble ceyeHHs Ky0a MIIOCKOCTBIO. TIOCKOCTEH. 2
- Pemenue 3ama4 Ha MOCTPOEHHUE CEUEHUI 2
92 | 6. IloctpoeHne ceueHnit KyOa IIIOCKOCTHIO MHOFOTPAHHHKOB. 2
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94 | 7. IlocTpoeHue ceveHuit Ky0a IIOCKOCTHIO 2
CamocrosTeabHasi padoTa o0y4aoImmuxcs
I'paduueckas padota «IlocTpoeHne ceueHns KyOa MIOCKOCTRION. 6
Tema 3. 96 | 1. IlepneHONKYISIPHOCTH MPSIMBIX U IMJIOCKOCTEH. DopMynupoBaHHEe OTIPEACIIEHUH TePIICHANKYIIPHBIX 2
IlepnieHAMKYJISIPHOCTD psIMON U TUI0CKOCTH. POpMYIMPOBaHNE IPU3HAKOB
NPSAMBIX H MEPIICHANKYIIPHOCTH IPSMOH U TJIOCKOCTH.
IVIOCKOCTe.
Tema 4. Illpusnak 98 | 1. IIpu3HaK nepneHIUKYIAPHOCTH TNIOCKOCTEH. PacriozHaBaHne Ha MOJEIISAX M YepTEkKaxX U N300pakeHne 2
nepneHIuKyJISIPHOCTH Pa3IMYIHBIX CITyYaeB B3aMMHOTO PACIIOIOKEHHS
IUIOCKOCTel. IJIOCKOCTEH.
DopMyIMpOBaHUE ONPEeNeHUI ePIeHUKYIIPHBIX
wiockocreil. PopmynupoBaHie IPU3HAKOB
NepIEeHANKYJISIPHOCTH TJIOCKOCTEH.
Tema S. 100 | 1. ITepnenauxynsip u HaKIOHHas. TeopeMa o Tpex DopMynUpOBaHUE ONPEAEICHUN NePIEeHAUKYIsIpa U 2
Mepnenaukyasip u HepHeHANKYJIIsIpax. HaKJIOHHOH.
HakjIoHHas. Teopema 102 | 2. Pemenne 3anay o teme: «Teopema o Tpex OOBsicHEHHE, KaK ONPEAEIISIOTCS PACCTOSHUS: OT TOYKH
0 Tpex MEPICHANKYIIIPAX). IO TIPSIMO¥, MEXIy TapaIeIbHBIMH MIPSIMBIMH, MEXKIY 2
neprneHIuKyJsipax CKPEIUBAIOIIUMHUCS MPSIMbIMH. HaxoxneHue
PACCTOSIHUM: OT TOYKH J10 NIPSIMOM, MEX Ay napajuieib-
HBIMH TIPSIMBIMHU. MEX]Ty CKPEITUBAIOIINMHICS MPSIMBIMH.
OObsICHeHHE, KaK OTPECIISIOTCS PACCTOSTHUE OT TOUKH
10 TUIOCKOCTH U PACCTOSTHUE OT MPAMOM JI0 MapasjieIbHON
el I0CKOCTH.
OOBsICHEHHE, YTO HA3bIBACTCS YIJIOM MEXKIY NPSMOH U
IUIOCKOCTHI0. M300pakeHne yria Mexy npsmMoi 1
IUIOCKOCTBI0. OOBSICHEHNE, KaK HAXOANUTCS PAcCCTOSTHUE
MEXAY MTapaJlIeIbHBIMH IIOCKOCTSIMH.
Tema 6. Yriabl Mexkay 104 | 1. Yroa Mexay OpsaMOH U MIOCKOCTBIO. DopMynUpOBaHUE ONpPeAEIeHUI NapaueNbHbIX IPIMON 2
NPSIMBIMHA 1 106 | 2. Jisyrpannbiii yroa. YIom MOy MI0CKOCTAMH. 1 IJIOCKOCTH ¥ NEPIEHANKYIISIPHBIX TPSIMOH 1 2
TLIOCKOCTSIMMU. 108 | 3.I'eomernpueckue npeodpa3oBaHus B IPOCTPAHCTBE: TIOCKOCTH. N 2
napaJuleNbHBII IePEeHOC, CHMMETPHSI OTHOCUTEIIHLHO (OpMY.MPOBAHHE ONPEACICHHI YITIOB MEAY
TOCKOCTIL MIepeCceKaroIUMHUCS, TapaJIeTbHBIMH,
110 | 4.mapamrensioe npoextiposarie, [Homas MEPIICHANKYIIIPHBIME U CKPEIMBAIONIMHUCS IPSIMBIMA B
. MIPOCTPAHCTBE. 2
OpTOTOHANBHON NpoeKIHH. M300paxenne OB BACHEHHE. YTO HA3BIBAIOT:
, : IBYT'PaHHBIM YTJIOM MEXIY
MPOCTPAHCTBEHHBIX (Hryp IUIOCKOCTSIMH, JINHEHHBIM yTJIOM ABYTPaHHOTO yIJIa.
HaxoxneHne TUHEHHBIX YTIIOB IBYTPaHHOTO YTIJIa.
111 | Konrpoasuas pa6ora Ne 3 ro Teme: 5
112 | «ITapamienbHOCTD NPSMBIX M IIOCKOCTEH,
«[lepreHANKYIIPHOCTH MPSIMBIX M MIIOCKOCTE

Pa3nen 4. OCHOBBI TPUTOHOMETPHH.
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13

14

Tema 1. Yrisl u
BpamaTeJbHOe
IBHIKEHHUe,

114

1. Pammannas wmepa yrina. COOTHOIICHHS MEXIY
IpalyCHOH U paJiMaHHOM MepaMmu yria.
BpamarensHoe ABMKEHUE U €r0 CBOWCTBA.

[TepeBon U3 TpagyCcHON MepHI B paluaHHYIO B 00paTHO.

[ SIE NS

Tema 2.
TpuroHoMerpu4ecKue
onepauuu

116

1. Cunyc, KOCHHYC, TAHT€HC, KOTAaHTE€HC YHCTIA.
TpuronoMerpruieckrue PyHKIUH YUCIOBOTO
apryMeHTa, 3HaKH MX 3HAYCHHIi 110 YEeTBEPTSIM.

118

2. COOTHOIICHHUS MEXKIY TPUTOHOMETPUIECKAMHU
(YHKIUAMU OJHOTO apryMEHTAa.

119

3. ®opMyIibl IPUBEACHHUS.
OCHOBHBIE TPUTOHOMETPUYECKUE TOKIECTBA

120

4. I3 Ne 19. Brruncnenue 3Ha4€HHI
TPUTOHOMETPHYCCKUX (PYHKIIHIA.

[IpumMeHeHnEe TPUTOHOMETPHIECKUX (HOPMYI MIPH
BBIUMCIICHUSIX M IIPe0OpPa30BaHUAX BEIPAKCHHUI.

Tema 3.
IIpeo6pa3zoBanne
TPUTOHOMETPHYECKHX
BBbIPAKeHU

121

1. CuHyCc W KOCHMHYC ABOWHOTO yriia. Dopmyisl
MOJIOBUHHOTO aprymeHra. BripaxeHnue
TPUTOHOMETPUYCCKUX (DYHKIMIA Yepe3 TaHTCHC
MOJIOBUHHOTO aprymenra. [IpeoOpa3oBanus
MPOCTEUIINX TPUTOHOMETPUYECKUX BBIPAKCHUI.

122

2. 3amuck (hopMyJ cHHYCa, KOCUHYCA, TAHTCHCA U
KOTaHT€HCa CYMMBI M PA3HOCTH JBYX YTJIOB.
[IpeobpazoBanmss MPOCTEHIINX TPUTOHOMETPUUECKHUX
BBIpAXKECHUH.

123

3. TI3 Ne20. [TpeoOpazoBaHre CyMMBI
TPUrOHOMETPUUECKUX (PYHKIHUIT B IPOU3BEICHHE U
MPOU3BEICHUE B CYMMY.

124

4. I3 Ne21. [IpeoOpa3oBanus MPOCTEHIINX
TPUTOHOMETPHUYECKHX BBIPAKCHUII.

125

5. I3 Ne22. YrpoieHue BoIpaKESHUH.

126

6. 13 Ne 23. [IpeoOpa3oBaHre TPUTOHOMETPUIECKUX
BBIPAKEHUH.

127

7. I3 Ne 24. TIpeoOpa3oBaHre TPUTOHOMETPUIECKUX
BBIpaXKEHUH.

ITpumeHeHne TPUTOHOMETPUIECKUX (POPMYIT IIPU
BBIYHCIICHUSIX U IPE0OPa30BaHUAX BBIPAKEHHUMH.
[TpeoOpa3oBaHye TPUTOHOMETPHIECKUX BBIPAKEHHUH.

CamocTosiTeJIbHasi pado

Ta 00y4Yarouxcs

Pemenue TecToBBIX 3amaHuii 10 TeMe: « TpuroHomeTpudeckue GopmMymby».

Tema 4.
Tpuronomerpuueckune
yskuuu.

128

1. TpuroHoMmerpudeckrue QYHKIIUN U UX TPaPUKH.

129

130

2. KourpoabHas padora Ne 4 1o Teme
«[IpeobpazoBaHye TPUTOHOMETPHUIECKHUX BBIPAKCHHID

Ornmcanue cBolicTBa GyHKIUH (MOHOTOHHOCTh, HATMIHE
TOYEK MAKCUMyMa, MUHUMYMa, 3HAYeHUS] MAKCUMYMOB U
MHUHAMYMOB, OTPaHHYEHHOCTb, YETHOCTh, HEYETHOCTb,
MEPUOTUIHOCTS) M0 UX IpaduKam.
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CamocrosTeabHasi padoTa o0y4arommuxcs
I'paduueckas pabora mo teme: «'paduky  TpUroHOMETpHUYECKHUX (QYHKIIMI»

Tema S. 131 | 1. IIpocteiimue TPUrOHOMETPHUECKUE YPABHEHUS Pemenue npocTednx TpPUrOHOMETPUUECKUX YPABHEHUII.

TpuronomMerpuyeckne 135 5 (cHoBHbIC THIEL TPHFOHOMETDPHUECKHX yPABHCHH. Pemenue npocTeHIINX TPUTOHOMETPHYECKUX
YPaBHeHHs. HEPABEHCTB.
133 | 3. OcHOBHBIE THIIBI TPHTOHOMETPHUYCCKUX YPABHEHHUIA. | JHTepaKTHBHBIC 3aHATHS.

134 | 4. 113 Ne 25. PemeHue TpUrOHOMETPUYECKHUX
ypaBHEHHH, CHOCOOOM ITPUBEICHHS K
anredpandeckoMy, OTHOCHTEIIFHO OJHON M3
TPUTOHOMETPUYECKUX PYHKIMHI U criocoOoM
MTOHMKECHUS TIOPSIIKA ypaBHEHUSI.

135 | 5. I3 Ne 26. Pemenne TpUroHOMETPHYECKUX
YpaBHEHHH, CIIOCOOOM TIPUBEACHUS K
anredbpandecKoMy, OTHOCHTEIHLHO OJHOH 13
TPUTOHOMETPUIECKHUX (QYHKITUH U CITOCOOOM
MTOHMKCHUS TIOPSIIKA YPaBHEHUSI.

136 | 6. 13 Ne 27. PenieHre TpUTOHOMETPUIECKUX
YpaBHEHHI, CII0COOOM NPHUBEACHUS K
anreOpanyeckomy, OTHOCUTEIILHO OJHON M3
TPUTOHOMETPUYECKUX PYHKIMHI U criocoOoM
MTOHWKCHUS TIOPSIIKA YPaBHCHUSI.

137 | 7. II3 Ne 28. PemieHue TpUroHOMETPUUECKUX
ypaBHEHHH, CHOCOOOM ITPUBEICHHS K
anredpandeckoMy, OTHOCHTEIIFHO OJHON M3
TPUTOHOMETPHIECKUX PYHKIIUH U CIIocOO0M
MTOHMKCHUS TTOPSIIKA YPaBHEHUSI.

138 | 8. II3 Ne 29. Pemenne TpUTOHOMETPUIECKUX
YpaBHEHHIH, UCIIONB3YI0 TPUTOHOMETPHYECKUX
(hOpMyIT CIOKEHHUS U CIECTBHUS UX HUX.

139 | 9. II3 Ne 30. Pemenue TpUroHOMETPHUYECKUX
OJHOPOJHBIX YPABHEHMM.

140 | 10. II3 Ne 31. Pemenne TpUTOHOMETPUIECKUX
OJHOPOIHBIX YpaBHEHUH.

141 | 11. IIpocrefimme TPUTOHOMETPUIECKHE HEPABEHCTBA.

142 | 12. TI3 Ne 32. Pemenne TpUTOHOMETPUICCKUX
OJHOPOIHBIX YpaBHEHUH.

143
13. Pemenne TpUroHOMETPUIECKUX OTHOPOIHBIX
YpaBHEHHI.
144 | 14. Pemenue TpUTOHOMETPUUYECKUX OJHOPOAHBIX
YpaBHEHHH.

— e [N




145

15.KonTposnHas padora Ne S o Teme «Pemenue

146 | TPUrOHOMETpHYECKUX YpaBHCHHI 2
Pa3nen 5. KomOnHaTtopuka.
T | K | 1I3
11 - 1
Tema 1. IIpaBuia 147 | 1. OcHOBHBIE TOHATHS KOMOMHATOPHKH. [TpumeHeHwe MpaBuI KOMOMHATOPHUKH. 1
KOMOHHATOPHKH. 147 | 2. IIpaBuia KOMOMHATOPUKH. }
149 | 3. Pemenue 3ama4 Ha iepeOOp BapHAHTOB.
Tema 2. OcHOBHBIE 150 | 1. OcHOBHBIE TIOHATHS KOMOWHATOPHKH. Brraucnenue uncia ynopsaoueHHbIX | 1
TMOHSITHSA Pa3mMernienns, mepecTaHOBKH, COUETAHNUS. HEYTIOPSATOYECHHBIX BEIOOPOK 71 DTIEMEHTOB U3 N.
KOMOMHATOPHKH. 151 | 2. Pemenue mpocTeHmmux KOMOMHATOPHBIX 33134 C [Tpumenenne Gpopmynsl 6mHOMa Hbl0TOHA 11 OCHOBHBIX 1
Pa3menenus, NpUMeHEHHEM (HOPMYIT pa3MeEIIEHNs U IEPECTAHOBKH. | KOMOMHATOPHBIX COOTHOIIECHUH Ha OMHOMHAIbHBIC
nepecTaHOBKH, 152 | 3. Pemenne npocTeimx KOMOMHATOPHBIX 33134 C KO3 HUIIHEHTHI. 1
coYeTaHMHsI. npuMeHeHHeM GOPMYJT COYETAHUS. Pemenune npocTedmimx KOMOMHATOPHBIX 331a4 C
153 | 4. Pemenne npocTeHmnx KOMOMHATOPHBIX 3a7a4 C IpUMEHEHNEM (OPMYIT PasMELIEHHs U IEPECTAHOBKH, 1
pUMeHeHneM (GopMyJl COYEeTaHMS. COYCTaHMs.
Tema 3. ®opmysia 154 | 1. ®opmyrna bunoma HeroToHa. ®dopmynupoBanue nousaTus ounoma HeroroHa. 1
6unoma HeroTona, 155 | 2.CgoiicTBa OMHOMHHAIBHBIX KO3()(OUITHEHTOB. 1
156 | 3.Tpeyronpauk ITackams. 1
1
157 | 4.Penienrie KOMOMHATOPHBIX 32124 1
158 | 5.I13 Ne33 PemieHne KOMOMHATOPHBIX 33734
Pa3nen 6. KoopanHaTbl 4 BEeKTOPBI.
T | K | 1I3
4 2 10
Tema 1. Ilousitue 159 | 1. IloHsATHE BEKTOpa B MPOCTPAHCTBE. DopMyUpoBaHHE MOHATHSI BEKTOPa B IPOCTPAHCTRBE, 1
BeKTOpa B COHAIPAaBJICHHBIX BEKTOPOB, PaBHBIX, IPOTHBOIOIOKHBIX
NMpPOCTPaHCTBe. BekTopoB. Onpenenenre 1 000CHOBaHNE PaBEHCTBA
BEKTOPOB.
Tema 2. Jleiicteust Hax | 160 | 1. II3.Ne 34 JleficTBus HaX BEKTOPaMH. BrImostHeHUE OTIepanuii CI0KEHUS BEKTOPOB U 1
" MHOCHH .
BeKTOpamMu 161 | 2. II3.Ne 35 [leiicTBUs Ha BEKTOpaMH. YMHOMKCHHA BEKTOPA Ha HHCIO 1
Tema 3. 162 | 1. II3.Ne 36 Komnmanapasie BexTopsl. [IpaBmino DopMynupoBaHHUE TTOHITHS KOMITIAHAPHBIX BEKTOPOB. 1
KOMHJ'laHapH]:-Ie napajieIenunesa. Paznoxxenue BEKTOpA MO TPEM Pasnoxxenne BEKTOpPA IO TPEM HEKOMILIAHAPHBIM

BeKTOpBI. Pa3noxkenne
BEKTOPA 10 TPeM
HEKOMILIAHAPHBIM

HECKOMITJIaHApHBIM BEKTOPaM.

BEKTOpaM.
WHTepaKkTHBHBIE 3aHATHS.
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BEKTOpaM.

Tema 4. 163 | 1. IIpamoyrosibHas cucTeMa KOOpAUHAT B OOBsicCHEHHE U WUTIOCTPALUS TIOHSATHSI IeKapTOBOI
I[pamoyroasHas npocrtpanctBe. Koopnunats! Bekropa. CBs3b MEXIY CHCTEMbI KOOPJMHAT B IPOCTPAHCTBE.
cucTeMa KOOPAMHAT B KOOPAWHATAMHU BEKTOPOB ¥ KOOPJIMHATAMH TOYCK. Brruncienue AnuH 1 KOOpAUHAT BeKTopa. Perrenue 3anau
MPOCTPAHCTBE. 164 | 2. I13. Ne 37 IIpsimoyroJibHasl cUCTEMa KOOPJIAWHAT B Ha BBIYHCIICHHUS C UCTIONB30BaHUEM H3yUEHHBIX (OPMYI.
KoopanHatsl BekTopa. npoctpanctBe. KoopanHatel Bektopa. CBSI3b MEXIY VHTepakTHBHBIC 3aHATHS.
CBA3b MEXKIY KOOpAWHATAMHU BEKTOPOB M KOOPJAMHATAMH TOYEK.
KOOpAMHATAMH 165 | 3. II3 Ne 38. BeimosHeHUE AEHCTBHHA HA/l BEKTOPAMH,
BeKTOPOB U 3aJaHHBIX CBOUMH KOOpAMHATAMH.
KOOPAHMHATAMH TOYeK.
Tema 5. IIpocTeiimue 166 | 1. II3 Ne 39 [Ipocreiimue reoMeTpUIeCKHe 3a0a4H. WnmocTpanus npuMeHeHns GopMyi: KOOPIAMHAT
reoMeTpuyecKne 167 | 2. T3 Ne 40 [IpocTeiiiiie reoMeTpHICCKHIe 3aadi. CepeMHbI 0TpEe3Ka, PACCTOSHUS MEXKTy IBYMSI TOUKaMH,
3a/1a4m. ypaBHEHHS Cepbl.

168 | 3. II13 Ne 41. Pentenne pOCTEHIIMX TEOMETPUIECKUX | Peqrienue 3a1a4 HA BLEIYHCACHHS C HCIIONb30BAHUEM

sajad. N3y4YECHHBIX (OPMYIL.
169 | 4. II3 Ne 42. Pemenne npocTeHIINX T€OMETPHIECKIX

3a1ad.

I/IHTepaKTI/IBHLIe 3aHATHA.

CamocTosiTesqbHast pado

Ta 00y4al0UXCH

Pemenne 3aJa4 u yl'[pa)KHCHI/Iﬁ 10 o6pa3uy 10 TCMC: ((I[eﬁCTBPIﬂ HaJ BEKTOpaMu»

Tema 6. CkausipHoe 170 | 1. CxanspHOE NpOU3BEEHUE BEKTOPOB.. HaxoxneHue ckajsspHOT0 NPOU3BEICHUSI BEKTOPOB,
Npou3Be/iecHne 171 | 2. 113 Ne 43. Pemenne 3aad o Teme «CKaTsapHOE HaX0XACHHE yrila MKy BEKTOpaMH U OTpeesieHue
BEKTOPOB. NIPOU3BE/ICHHE BEKTOPOBY. MEPIEeHIUKYIISIPHOCTH BEKTOPOB.
Tema 7; YpaBHeHus 172 | 3. VpaBHeH#s NpAMOH H IIOCKOCTH. Pemenue 3a1a4 Ha BEIYMCIEHUS C UCIIOJIb30BAHUEM
NMPSAMON U MJIOCKOCTH. H3YYCHHBIX (HOpMYIL.
173 | KounTpouabHas padora Ne 6 «KoopauHaTsl u Pewenue 3a1a4 Ha BEIYMCICHUS C UCIIOJIb30BAHUEM
174 | BEKTOPBD. H3yYEHHBIX (HOpMyII.

CamocTosiTeJibHasi padoTa odydaromuxcesi (onepexaromiee 3a1aHue)
IoaroroButh coodiieHue o Teme: «Pa3BuTne MOHATHS QYHKIHM.

Paspen 7. @®yHkuum u rpaguku.

3

o=

12

Tema 1. O630p 00mMX
TIOHSATHIA.

175 | 1. Onpenenenue GyHKIUH, MX CBOMCTBA U TPadUKH.

176 | 2. Obnacts onpeneneHus 1 MHO)KECTBO 3HAUCHUI.

177 | 3. I'paduk GyHkumii, mocTpoeHue rpaduKkoB
(yHKIWH, 3aJaHHBIX PA3TUYIHBIMH CIIOCOOaMH.

178 | 4. 113 Ne 44. T'paduxu ¢pysxmmit. [Toctpoenue
rpadukoB (QYHKIWH, 3aaHHBIX PA3THIHBIMA
crioco0amu.

179 | 5. 113 Ne 45. TI'paduku pyukunii. [Tocrpoenne

rpauKoB (YHKIMH, 3aJaHHBIX Pa3JINYHBIMU

[TpuBenenne mpuMepoB GYHKIHH (3aJaHHBIX C IIOMOIILIO
¢dopmyisl uau rpaduka), o6IaaroNKX 3aJaHHBIMI
CBOHCTBaMHU (HapuMep, OrPaHUYEHHOCTBIO).
PazbsicHeHne cMbICIa IepednCIICHHBIX CBONCTB.
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crnocobamu. 1
Tema 2. CoiicTBa 180 | 1. Cxema uccnenoBaHus QyHKINH. Onucanue cBOWCTBA (GYHKIMH (MOHOTOHHOCTb, HAUINYNE 1
$yHknmii. 181 | 2.113 Ne 46. CxeMa HCCIICOBAHIS (Y HKIIHIL. TOUCK MaKCHMyMa, MHHHMYMa, 3HAUCHHS MAKCHMYMOB 1
MHUHHUMYMOB, OTPaHHYEHHOCTb, YETHOCTh, HEYETHOCTD, 1
182 | 3. 113 Ne 47. Cxewma nccnenoBanus GyHKIHH. MEPHO/IMIHOCTR) 110 MX rpaduiaM.
VHTepaKTHBHBIE 3aHATHA. 1
183 | 4. I3 Ne 48. Cxema nccnenoBanus GyHKIHH. 1
184 | 5. 113 Ne 49. HccnenoBanue CBOMCTB QyHKIHH MO
rpaduKy. 1
185 | 6. I13 Ne 50. HccnenoBanue CBOMCTB pyHKIHH MO
rpaduKy. 1
Tema 3. O0paTHbIe 186 | 1. O6nacTh onpeneneHus 1 006JacTh 3HAUSHHH BrimonHenue npeobpa3oBaHnii rpaKOB 3JI€MEHTapHBIX 1
pynxuuun. oOpatHoii ¢pyHkimu. ['paduk odpaTHOH QyHKIMM. (byHKIMH (TTapaJuIeNnbHBIN TepeHoC, PacTsHKEHUE/CKaTHE
187 | 2. I3 Ne 51. OGparnble QpyHKIUH U UX Tpaduky. BJIOJIb OCH OPJMHAT). 1
188 | 3. I3 Ne 52. OGparHble TPUTOHOMETPUYECKHE VIHTEPaKTHBHEIC SAHATH.
GbyHKIHU !
189 | 4. 13 Ne 53. [IpeobpazoBanue rpaduka GyHKIUH. !
190 | 1.Cummerpus GyHKUMi 1 TpeoOpa3oBanue rpagukoB. | lcmosp3oBaHue CBOHCTBA CHMMETPUH IIPH TOCTPOCHUH 1
Tema 4. Cummerpus rpaguKoB.
$ysxumii u 191 | 2.113 Ne 54. Cummetpus GpyHKuuii 1 npeobpaszoBanne | HTEpaKTHBHBIC 3aHATHSL.
npeoépa3oBaHue rpaduKoB. 1
rpaguKoB.
CamocrosTebHasi padoTa 00yyaoIMuXcs
Pemenue 3axau o teme «OyHKIMH U TpadQUKI». 12
Tema 5. 192 | 1. I3 Ne 55. HenpepbsIBHOCTD (hyHKITHIA. Pacnio3naBanue, sBiIseTCS M QYHKITUS HEITPEPHIBHON 1
HenpepbiBHOCTH WJIN OHA MIMEET TOYKH Pa3phIBa.
GyHKUMId.
CamocTosTebHasi padoTa o0yyaomuxcs (onepexaromniee 3aJaHne)
[ToaroroBuTh coodrieHne Ha TeMbl: «llapajienenunes 1 ero OCHOBHBIE 3IeMEHTB» U «TeTpasap U ero OCHOBHBIE JJIEMEHTHI) 2
Pa3gen 8. MHOrorpaHHUKH M KpyrJble TeJia.
T | K | 1I3
15| 4 7
Tema 1. IlonsaTHe 193 | 1. I[loHATHE MHOTOTpaHHHKA. Pacno3naBanue Ha MOZEAX U UEPTEXKAX 1

MHOI'OIPDaAaHHHUKA.

MHOTOTPaHHHUKOB, H300paKCHUE MHOTOTPAHHUKOB B
napaieIbHOW MPOCKIMHU. JJeMOHCTpalys Ha MOJICISIX H
gepTexax JIEMEHTOB MHOTOI'PaHHHUKA.

OOBsICHEHHE, YTO Ha3bIBACTCS IIONIAIBIO TIOBEPXHOCTH
T€OMETPUYECKOTO Tela.

OrnpenesneHue oM MOBEPXHOCTH MHOTOTpaHHHUKA
KAaK CYMMBI IJIOIIAJIE} TOBEPXHOCTEH €ro rpaHei.
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CamocrosTeabHasi padoTa o0y4aoImmuxcs

W3roroBieHne MO MHOTOTPaHHUKA. 10
Tema 2. 194 | 1. [Napannenenumnen,. Pacrio3naBaHue Ha MOZIENISIX U YepTEkKax U U300paKeHUE 1
MMapannenenunesn. 195 | 2. lapannenenumen. KyOa, napaieNenHmesIoB. 5 3 1

DopMyIHpOBaHNE CBOWCTB I'paHEl U AMaroHaneH
196 | 3. II3 Ne 56. Brruuciaenue miomand OOKOBOM U napalieenmIe/a. 1
TIOJTHOH MTOBEPXHOCTH MapajlIe/IeHHuIIe . ®DopMynHpoBaHUE CBOWCTB AWAroHaJeH MPSIMOYTOIBHOTO
197 | 4. II3 Ne 57. Brruncienue o0beMa mapauieienune/ia. napasiesenuIesa.
Brrancnenue mo popmMynam miomaa 00KOBOW ¥ MOTHON 1
MIOBEPXHOCTH TMapaulenenumnena, oobéma
IPSIMOYTOJIBHOTO Mapajliesienunea
Tema 3. Ilpusma. 198 | 1. ITpusma. Pacrio3HaBaHue Ha MOZIGNISIX U YEPTEkKAX U U300paKEHHUE 1
199 | 2. lipusma. npu3M. JleMOoHCTpalust Ha MOJEIISIX M YepTerkax
3JIEMEHTOB MPHU3MBI. 1
200 | 3. Beraucrenne miomaan 60KOBOH 1 MOTHOM OOBsicHEeHHE, KaKne IPU3MBI Ha3bIBAIOT NMPSIMBIMHU U
TTOBEPXHOCTH MPUIMBIL. HAKJIOHHBIMU, KaKH€ IIPU3MBbI Ha3bIBAIOT IIPABUIIbHBIMH. 1
201 | 4. BeruucieHue miomaan O0KOBOW ¥ MOTHOMN ®opmyTHpoBaHKe CBOMCTB MPAMOi MPU3MBIL.
HOBEPXHOCTH MPU3MBI. ®DopMynHpoBaHUE CBOWCTB OOKOBOH MMOBEPXHOCTH 1
202 | 5. Beruucnenue o0beMa MpU3MBL. OpAMOI ¥ HAKJIIOHHOM HPH3M. 1
203 | 6. I3 Ne 58. Brruucienue 06beMa IPU3MBL. Pemenne 3a1a4 Ha BBIYMCIICHUE DJIEMEHTOB IIPU3MBI, 1
BBIYHCIICHUE OOKOBOM M TIOJTHOM MOBEPXHOCTEH MIPHU3MBI,
00beMa IPU3MBI.
Tema 4. ITupamuga. 204 | 1. IMupammuna. PacniosHaBaHue Ha MOAEIISX M YEPTEKAX U H300paKeHUE 1
205 | 2. Tupamuna. nupamMubl. JleMoHCTpays Ha MOJEISIX M YepTeKax
9JIEMEHTOB MUPAMHIBL. 1
206 | 3. 113 Ne 59. Pemenne 3azad no teme: OOBsicHEeHHE, KaKie TUPaMHIbl HA3bIBAIOT NPSMBIMH U 1
Tema S. Ceuenns «MHOTOrpaHHHKHY. HakJIOHHBIMH. OOBsSCHEHNE, KaKUe TTHPaMUJIbl Ha3bIBAIOT
MHOTOTPAHHHKOB. 207 | 4.Ceuenns MHOTOTpaHHHUKOB. [locTpoenue ceueHuit IIPABUIILHBIMH, KAKHE — TETPAdIPAMH. 1
MHOTOTPaHHHUKOB. OOBsICHEHHE, YTO TAKOE OCh IIPABHIBHOW MMPAMUJIBL.
OObsicHEeHHE, KaKue TUPaMUIbI Ha3bIBAIOT yCEUEHHBIMU.
Pemenve 3aga4 Ha BEIYMCICHNE 3IEMEHTOB IIHPAMU/IBL,
BBIYHCIICHUE OOKOBOM M TIOJTHOM MTOBEPXHOCTEH MTUPAMH-
Iibl, 00beMa upaMubl. [locTpoeHne n300pakeHHi
UpaMu, TETpa’pa.
VHTepakTHBHBIC 3aHATHS.
Tema 6. IlpaBuababie | 208 | 1.IIpaBunbHbIe MHOTOTPaHHUKH. Pemenue 3ama4 Ha MOCTpOEHHUE CEUEHUI 1
MHOTOTPAaHHHKH. MHOTOTPaHHMKOB (TIapajlieNIenuIe10B, pu3M). Pemenne
3a7a4 Ha [TOCTPOEHHE CEYCHUH MUpaMUIbl, TETPadIpa.
OOBsicHeHHE, KaKie MHOTOTPaHHUKH HAa3bIBAIOT
npaBWIbLHBIMU. Pacrio3HaBaHne Ha MOJENISX U YepTexax
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MpaBUJIbHBIX MHOTOI'PAHHUKOB.

209

210

1. KonrpoabsHas padora Ne 7 « MHOrorpaHHUKN.

Tema 7. Huaungp. 211

1. Humunamp.

212

2. Hunuuap

213

3. I3 Ne 60. Brranciaenne mioniaan NOBEPXHOCTH U
00BeMa IUITHHIIPA.

OOBsicHEeHHE, KaKue reoMeTpUIecKre (GUrypol B
MIPOCTPAHCTBE HA3bIBAIOT TEJIAMHU BPAICHUS U YTO TaKoe
ock BpaieHusi. OObsICHEHHE, KaKyI0 TOBEPXHOCTh
BpalleHHsI Ha3bIBAIOT LIMIMHAPHYECKOM.

Pacrio3HaBaHue Ha MOZEIISIX M YepTEkKax [IIMHIPA U €TO
n3o0pakeHue. JeMOHCTpaIist Ha MOIEIAX U YepTexax
3JIEMEHTOB HMINHApa. DopmMynupoBaHUE CBOMCTB
HUIHHAPA.

OO0BbscHeHne, Kakue (YUTYPHI BOSHUKAIOT IPU
MepecedeHNH MUINHAPA IIOCKOCTAMH, TTapauIeTbHBIMA
€ro OCHOBaHUIO WM ocH. DopMyIHpoBaHHUE OTIPEICICHIS
KacaTeJIbHOHM IUIOCKOCTH K NmmHApY. Pemenne 3anay
BBIYHCIICHUS C TPUMEHEHHEM CBOMCTB LIMIIMHJPA.
Brruncienue o ¢popmMyiam miommaaei mopepxHocTei
LMJTHHIpA.

Brruncienue o ¢popmyinam 00bEMOB LMIIMHPA.

CamocrosTeabHasi padoTa o0y4aoImuxcs
MzroToBneHne MOEIN NMINHAPA IO 33JaHHBIM pa3MepaM.

10

Tema 8.Konyc. 214

1. Konyc.

215

2. I3 Ne 61. Konyc. Beiuucienue miomaau
MTOBEPXHOCTH U 00bheMa KOHyca.

21
Tema 9. Illap u cdepa. 6

HXx ceuenus.

1. II3 Ne 62. Illap u cdepa. x ceuenus. Berancnenne
IUTOLIAa M TOBEPXHOCTH LIapa, 00beMa Iapa

OO0BsICHeHHE, KaKyI0 MOBEPXHOCTH BPAIICHHUS
KOHHYECKOM.

PacriosHaBaHMe Ha MOZENAX U YEPTEkKAX KOHYCA U €r0
n3o0paxxeHne. JleMOHCTpanus Ha MOJIEISAX M 9epTexax
aeMeHTOB KoHyca. OOBsICHeHUEe, Kakne QUTyPHI
BO3HUKAIOT IIPU MEPECEUCHNH KOHYCa INIOCKOCTSIMH,
HapauIeIbHBIMK €10 OCHOBAHHIO MJTH MTPOXOSIIIMHU
4yepes ero BepuIuHy.

Pemenne 3a1a4y Ha BEIYMCIICHNUS DIIEMEHTOB KOHYCA.
Brruncienue o ¢popmMyiam miommaaei nopepxHocTei
KOHYyca.

Brruncienue no gpopmyinam o0béMa KoHycCa.

Pacno3naBanue Ha MOJEIAX M YePTEKaxX IIapa U ero
n3o0pakenue. J{eMOHCTpaIist Ha MOIETSAX U YepTexax
a7eMeHTOB 1mapa. OObsICHeHHE, Kakue GUrypbl
BO3HHUKAIOT IIPH NIEPECEUSHHIH IIapa IIOCKOCTHIO.
dopMyIMpoBaHUE ONpeeNIeHNs KacaTeIbHOW NPSMOH U
KacaTeIbHOM IUIOCKOCTH K 11apy (cdepe).

Brruncienue no ¢popMysaM miomaaei noBepxHocTei
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cepsl.
Beruncienue o Gpopmysiam 06néMa mapa.
HHTepaKTHBHBIC 3aHSITHSL

217 | 1. KouTpoJasHasi padota Ne 8 «Temna BpameHus». 2
218
CamocrosTeabHasi padoTa o0y4aommuxcs
Cocranienue kpoccBopaa 1o reme «Kpyrisle Tenay. 10
Pa3zgen 9. Hauaja MmaTeMaTH4e€CKOIr0 aHAJIN3A.
T | K | I3
10 | 2 |12
Tema 1. 219 | 1. IlocnenoBaTensHOCTH. Haxoxxnerne cymmBbl 6eCKOHEYHO yOBIBatomIen 1
TocnenoBaTeAbLHOCTH. 550575 TToone OBATEIbHOCTH. TEOMETPHIECKOH MPOTpecCH. 3 1
[TepeBo 6ecKOHETHON IEPHOAMIECKON TpoOH B
221 | 3. Pemenue 3anau no teme «IlocnenoBarensHOCTI. OGBIKHOBEHHYIO APOGb. 1
Tema 2. IlonsaTHe 222 | 1. Ilonarue Npou3BOAHOM. DopMynUpOBaHUE ONPEAEICHUS IPOU3BOJHOM. 1
IpOM3BOHOM. 223 | 2. [loHsTHE MPOU3BOIHOM. |
Tema 3. ®opmyJbl 224 | 1. ®opmynsl quddepeHIrpOBaHUsL. Haxoxaenne mponu3BOIHBIX CYMMBI, TPOU3BEACHHS U 1
audpdepeHIpPOBAHUS. YaCTHOTO ABYX (DYHKITHH.
Tema 4. Ilpoussoaunie | 225 | 1. Ilpon3BogHbIe 31€MEHTAPHBIX () YHKITHHA. Haxoxnenne yriaoBoro ko3 huiimeHTa KacaTelbHON K 1
3JIeMeHTapPHBIX 226 | 2. 113 Ne 63. TIpOn3BOAHBIE SIEMEHTAPHBIX BYHKIHIL. rpa¢uKy QYHKIMH B TOUKE C 3aJaHHON abCIIUCCOH X. 1
byHkomi. CocraBneHne 3aI1ICH YpaBHEHUS KacaTeIbHOW K TpapuKy
227 | 3. I3 Ne 64. Beraucnenne npon3BOIHBIX (YHKIWH, 331aHHOIT B TOUKE. 1
OJIEMEHTAPHBIX (yHKIIHIA. HaxoxneHne npon3BOAHBIX 2JIEMEHTAPHBIX (DYHKLUIL.
228 | 4. 13 Ne 65. Tlpnmenenue Npou3BOAHON yHKIHH. HaxosxneHue npou3BOAHBIX CYMMBI, IPOU3BEACHUS U 1
229 | 5. IlpumeHeHne NIPOM3BOAHOM QyHKINH. 4acTHOTO JIBYX yHKITMH.
— HaxoxneHne npon3BoaHON CIOXKHOM (YHKIIMN BHIA 1
230 | 6. . II3 Ne 66. IIpumeneHue MpoU3BOTHON GYHKIUHU K y = f(ax + b)
COCTaBJICHUIO YPaBHEHUI KacaTeIbHOM. VHTePAKTHBHEIC 3AHATHS. 1
CamocrosiTeibHasi padoTa:
12

Pemrenne TECTOBBIX 3aJaHMii  HAa BBIYUCIICHHE TPOW3BOIHBIX (DYHKIWIA, HA HAXOXKICHHE 3HAUYCHWUN MPOM3BOTHOW B TOYKAX.

Tema S. Ilpumenenune
NMPOU3BOJHONH K
HCCJIEIOBAHNIO
pynkumii.

231 | 1. IlpumeHeHue NPOU3BOAHON K HCCIEIOBAHUIO
bYHKIMHA.

232 | 2.. I3 Ne 67. IIpuMeHeHHe IPOU3BOJHON K
MCCIIEeJOBAaHHIO (DYHKIIHH.

234 | 3.. I3 Ne 68. IlpumeHneHue NpoU3BOAHON K
UCCIIEJOBAaHHIO (DYHKIIHH.

235 | 4.. 3 Ne 69. II3 Ne 53. MccnenoBanue GyHKIHM C
[IOMOIIBIO TPOU3BOTHOM.

236 | 5. 113 Ne 70. VccnenoBanue GpyHKIMH ¢ TOMOILBIO

AHanu3 noBeqieHus QYHKIMNA HAa Pa3IMYHBIX Y9aCTKaX
o0nacTy onpeesIeHus.

HaxosxneHne mpoMexyTKOB BO3paCTaHUs U yOBIBAHUS
¢yHkumu. HaxoxaeHne TOYeKk MUHUMYMa U MaKCUMyMa
¢yHknuu. HaxoxeHre HauOobIero 1 HANMEHbBIIEr o
3HaYCHUH (PYHKIINH Ha OTpPE3Ke.

HccnenoBanne GyHKIMH ¢ TOMOIIHIO TIPOU3BOIHON U
noctpoenue e€ rpaduka.

VHTepakTHBHBIC 3aHATHS.
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MIPOU3BOIHOM.

237 | 6. I3 Ne 71. HaxoxxaeHue HauOOIBIIETO U !
HAMMEHBIIIETO 3HAYCHUS (QYHKIIUU HA TIPOMEKYTKE.
238 | 7. KonTpoabHast padora Ne 9 « IIponsBognas» )
239
CamocrosiTesibHasi padora:
Pemienue 3amau u ynpaxHeHu mo odpasiy no teme: « [lpuMeHeHre Nporu3BOAHON K HMCCICIOBAHUIO (QYHKIIUI 8
Tema 6. 240 | 1. IlepBooOpa3Hasi. HaxoxeHre MrHOBEHHON CKOPOCTH JIBUKECHHS 1
IepBoobpasnasi. 241 | 2. I3 Ne 72. [IpuknaaHsle 3a0a4H. MATCPHATBHOM TOHKH. .
Ipukiagabie 3a1a4mn. Hcnonp3oBaHue CBOMCTB (DyHKIMI IPU PEIICHUH 33124, B 1
242 | 3. 113 Ne 73. BeraucieHne HEONPEICICHHOTO TOM YHcie PU3NIECKUX U TeoMeTpudeckux. Haxoxmenne 1
HMHTETpand. BTOPOH MPOU3BOAHON M YCKOPEHHS MTPOIIeCcca, 3aJaHHOTO
243 | 4. I3 Ne 74. Peuienue npukiagHbIX 3a4a4. dopmyoii. 1
Haxoxaenne nepBooOpa3HbIX (yHKIIHH.
Pa3nen 10. UnTerpasn u ero npuMeHeHme.
T | K | 1I3
5 2 8
Tema 1. 244 | 1. OnpenencHHbIN HHTErpal. Brruncnenue miomanay KpUBOJIMHENHON TpaleLuu ¢ 1
OmnpeneneHHbIH 245 | 2. Onpenienennbrii naTerpar, MTOMOIIIBIO0 UHTETpaIa. 1
HHTETrpalL HHuTepakTHBHBIC 3aHATHUS.
246 | 3. BeruuciieHue onpeeIeHHOT0 HHTeTpaa. 1
247 | 4. TI3 Ne 75. BeruucieHnre onpeaeaeHHOTro HHTETpaa.
1
248 | 5. I3 Ne 76. Beraucienue onpeIeICHHOTO HHTErpaa.
249 | 6. I13 Ne 77. BerauciaeHne onpeeICcHHOTO HHTErpaa. 1
250 | . I3 Ne 78. Brraucienue onpeaeacHHOro HHTeTpaa. 1
1
251 | II3 Ne 79. Beraucnenue mwromann GUTypsl, 1
OTpaHNYCHHON rpadukamMu QyHKITHH.
252 | TI3 Ne 80. Berancienne miomann GUrypsl, 1
OTpaHNYCHHON rpaduKamMu QyHKITHH.
253 | II3 Ne 81. Berancnenne mwromaan GUTypHL, 1
OTpaHNYCHHON rpaduKamMu QyHKITHH.
CamocrosTeabHasi padora:
I'padmueckas pabora mo Teme: «Brrumcnenne miomaneil GUTyp C MOMOIIBIO HHTETPAay 12
Tema 2. Ilpumenenue | 254 | 1. Ilpumenenue naTeTpaia. [IpumeHeHne HHTETpaAIa K BRIYUCICHUIO TUTOIIA IEH 110~ 1
HHTerpaJa. 255 | 2. 113 Ne 82. [Ipumcrerie uRTerpaa BEPXHOCTH U 00BEMOB KPYTIIBIX TEI 1
i - i WHTepaKkTHBHBIE 3aHSTHS.
256 | 3. Pemenwne 3amad o teme «IIpuMeHEeHNE HHTETPAIay. 1
257 | 4. KonrpoabHas padora Ne 10 « [TepBooOpasHasy»
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| 258 | 2
Pazgen 11. Dy1eMeHTHI TeOPpUH BEPOATHOCTEH M MaTeMaTH4YeCKOIl CTATUCTHKH.
T | K | 1I3
8 - 4
Tema 1. BepositHocTh | 259 | 1. BeposTHOCTE U €€ CBOMCTBA. Pemenue 3a1a4 Ha HaXOXKIACHUE U CPABHCHHE 1
M ee CBoiicTBA. 260 | 2. BeposTHOCTS 1 6¢ CBOHCTBA. BEPOSITHOCTEN pa3IMuHbIX co6£>1m171.
[IpuBeneHne MPUMEPOB CIyYaWHBIX BETHYUH (YUCIIO 1
261 | 3. 113 Ne 83. Perenne 3a/1a4 ¢ IPUMCHEHHEM YCIIEXOB B CEpUH UCIBITAHUN, YHCIIO MTOTIBITOK IIPH 1
KJIACCUYECKOI0 OMPEACIICHNS BEPOSITHOCTH. yraJbIBaHUH, Pa3MePhl BRIUTPHIIIA/ TIPUOBLITH B 1
262 | 4. 113 Ne 84. Pewienne 3a1a4 ¢ IPUMEHEHNEM 3aBHCUMOCTH OT CIIy9aiHBIX OOCTOSATEIILCTB H T. II.).
KIIAaCCUYCCKOT0O ONPCACICHUA BEPOATHOCTH. I/IHTepaKTI/IBHLIe 3aHSITHUA.
263 | 5. I3 Ne 85. Pemrenne 3a1a4 Ha BEIYHCIIEHNAE 1
FEOMETPUUYECKOHN BEPOSTHOCTH.
Tema 2. IloBTOpHBIE 264 | 1. IloBTOpHBIE UCTIBITAHUS. OOBsicCHEHHE, YTO HAa3bIBAIOT HCIIBITAHUEM bepHyIm. 1
HCTIBITAHMS. 265 | 2. TloBTOPHBIC HCTBITAHIA. Brrunciienue BeposATHOCTH MOTYyYCHHS k YCIIEXOB B
HCTBITaHAAX BepHyIuTH, HaX0XXIeHNE MaTeMaTHIECKOTO
O’KHIaHUS YMCIIA YCIIEXOB B CEPUHN MCITBITAHIH
Beprymm. 1
Pemenue 3amad Ha HaX0XKICHUE U CPABHEHUE
BEPOSITHOCTEH pa3ITMIHBIX COOBITHIA.
Tema 3. Ciryuaiinas 266 | 1. CoyuaifHas BETUYMHA. PacniozHaBaHue CITy9aifHbIX U HEMPEPHIBHBIX BETUIHH. 1
BeJTHYHMHA
Tema 4. D1eMeHThI 267 | 1. DileMeHTB MaTEMATHYECKON CTATUCTHUKH. Brruncienne MaTeMaTHIEeCKOTO OKUAAHUS CITydaifHON 1
MaTeMaTHYeCKOH 268 | 2 DIIoMOHTEL MATOMATIICCKON CTATHO KL BEJIMYUHBI ¢ KOHCYHBIM YUCIIOM HUCXOJIOB.
CTATHCTUKH. HuTepakTHBHBIC 3aHATHS. 1
269 | 3. DneMeHTH MaTeMaTHIeCKOi CTAaTHCTUKH. |
270 | 4. II3 Ne 86. Pemrenne 3a1a4 Ha BEIYHCIIEHNAE 1
MaTEeMaTHYECKOW CTATHCTHKH.
Pa3znen 12. YpaBHeHHs U HEpaBeHCTBA.
T | K | 1I3
14 | 2 4
Tema 1. 271 | 1. PaBHOCHIBHOCTh ypaBHEHHH. DopMyJIMPOBAHUE NOHITHS PABHOCUIILHBIX YPaBHEHUH, 1
PaBHOCI/I.]IEHOCTL 272 | 2. PaBHOCHIBHOCTS ypaBHEHHIL. PaBHOCWIIBHBIX IIPE0Opa3oBaHuil ypaBHEHHH. 1
YpPABHEHHH.
Tema 2. OcHOBHBIE 273 | 1. OcHOBHBIE IPUEMBI PEIICHUS YPaBHECHUH. Pemenue npocTedmmx paruoHalbHbIX, 1
NPHEMBI pelIeHis 274 | 2. 113 Ne 87. Pellicane paioHabHpx i UPPALHOHANBHBIX, IOKA3ATENbHBIX 1 JOrapUPMHUUECKUX 1
YPaBHEHHH. HppaIMOHAIILHBIX YPABHCHHU. YPaBHCHHH.
275 | 3. I3 Ne 88. Pemenue noka3aTenbHBIX ypaBHEHUI. VIHTepaKTHBHBIC 3AHATHS. !
276 | 4. 113 Ne 89. Penrenue norapuMuyecKux
YpaBHEHHU.
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Tema 3. Cucrembl
YPaBHEHMI.

277 | 5.Pemenust ypaBHeHUH rpaHueCcCKUM CII0OCOO0M.
278 | 6. Pemenue cucreM norapu)MUUECKUX ypaBHEHHH.
279 | 7.Pemenue cucteM ypaBHEHHH.

280 | 8.Pemenue cuctem nokasaTelabHBIX ypaBHEHUI.

—_—

CamocTosiTeJIbHasi padoTa 00yJarommuxcst

Pemenne ypaBHeHUit 1o 0Opasiry. 14
281 | 1.Pemenue cucTeM ypaBHEHHM. Pemenue cucrteM ypaBHEHUA. 1
282 | 2.I'padmueckuii criocod pemIeHns: CHCTEM ypaBHEHHH. 1
283 | 3.I13 Ne 90. Pemrenue cucreM ypaBHEHUH
rpaduIecKuM CrrocoooMm. 1
284 | 4. I3 Ne 91. Pemenue HepaBeHCTB. Pemienue 1
Tema 4. Pemenne HMPPaLUOHAIbHBIX HEPABEHCTB.
HepPaBeHCTB. 285 | 5. I3 Ne 92. Pemenue nokazareabHbIX HEPABEHCTB. Pemenne npocTedmmx panuoHaIbHBIX, 1
HppaIMOHATBHBIX, TIOKAa3aTENBHBIX U JIOTapH()PMHUIECKIX
286 | 6. I13 Ne 93. Pemenne norapumMuyeckux ppant ’ p¢
HEPaBEHCTB. 1
HEpPaBEHCTB. Mirrena e |
HTEpaKTHBHBIE 3aHATHUS.
287 | 7. I3 Ne 94. Pemienue HepaBeHCTB: UPPALMOHABHBIX, p
MTOKA3aTeIbHBIX 1 JIOTApU(PMIUECKIX HEPABEHCTB.
288 | KontpoJannasi padbora Ne 11 « Urorosas 2
289 | KOHTpOIbHAs paborta»
290 | Pabora Haj ommOKamMu, TIOATOTOBKA K 9K3aMEHY. 1
CamocrosTeabHasi padoTa o0y4aoImuxcs
Pemmenne HepaBeHcTB o o0pasiy. [ToaroroBka K sKk3aMeHy 10 MaTeMaTHKe 10
JK3aMeH
Bcero o0s13aTesIbHOI ayIUTOPHOI HATPY3KH 290
Bcero nabopaTtopHbIx padbot -
Bcero npaktuueckux 3aHITHIA: 203
13 HUX KOHTPOJIbHBIX paboT 22
Bcero camocTosTensHON paboThl 00ydatonTuXCs 145
Bcero: 435

Jist XapakTepUCTUKH YPOBHS OCBOSHHsSI yU€OHOTO MaTepuaa UCTIONb3YIOTCS CIEAYIOINe 0003HAYCHUS:

1. — 03HAaKOMHUTENBHBIN (Y3HaBaHUE PaHee H3YYCHHBIX 00BEKTOB, CBOWCTB);

2. — penpoayKTUBHBIN (BBIOIHEHHE AEATEIBHOCTH 110 00pasily, MHCTPYKIIMU WU IO PYKOBOJCTBOM)
3. — MPOYKTUBHBIN (IITAHUPOBAHKUE U CAMOCTOSITENILHOE BBITIOJIHEHUE ACITEIbHOCTH, pEelIeHHe MPOOIEMHBIX 3a/1a4)




5.XAPAKTEPUCTHUKA OCHOBHBbBIX BUJ1IOB AEATEJIBHOCTHU
CTYJIEHTOB

Conep:xanue o0yueHust

XapakTepHCTHKA OCHOBHBLIX BHI0B
AeATEeJbHOCTH o0ydaromerocsi (Ha
YPOBHE Y4eOHBIX J1eliCTBUI)

BBEAEHUE

Beenenue

m O3HaKOMJIEHHE C POJIbIO
MaTeMaTUKH B HAyKe, TEXHUKE,
YKOHOMUKE, HH()OPMAITMOHHBIX
TEXHOJIOTUAX U MPAKTUYECKON
JEATEIIbHOCTH.

m O3HaKOMJIEHHUE C LIEJAMHU U
3a/1a4aMu U3YYEHUs] MaTEMAaTUKU
npu ocBoeHnuu npodeccuit CI10
u cnenuanbHocTer CITO.

AJI'EBPA

Pa3zButue noHATHA 0 YHCTIE

m BrmonasaTs apudmeTndeckue
JICUCTBUS HAJl YMCIIaMH, COUeTast
YCTHBIC U TMCbMEHHBIC TTPUEMBI;

B HAXOJUTh MPHUOINKEHHBIC
3HAYCHUS BEJINYUH U
MOTPEITHOCTH BHIYMCIICHHUM
(abcosoTHAsI 1 OTHOCUTEJIbHAS ),
CpPaBHUBATH YUCIIOBbBIE
BBIPAKEHMS;

B HaXOJWTh OUTUOKH B
npeoOpa3oBaHUsX U
BBIYHCIICHUSX (OTHOCUTCS KO
BCEM ITYHKTAM MPOTPAMMBI).

Kopunu, crenenn, jorapupmsi

n O3HaKOMUTBCA C TOHATUEM
KOPHS -1 CTENIEHH, CBOMCTBAMU
pPaJMKaJIOB U C IPAaBUJIAMU CPaBHEHUEM
KOpHEH.

| @opMyIMpOBaTh ONPEAECTICHUE
KOPHS M CBOMCTBA KOPHEU. BhunciaTh
Y CPAaBHHMBATh KOPHH, JI€JIaTh IPUKUIKY
3HaueHust KopHs. [IpeoOpa3oBbIBATH
YHCJIOBbIE U OYKBEHHBIE BhIPAKEHMUS,
COZEpIKAIINE PAIUKAIIBL.

| BrimosHATE pacdeTst 1o
dbopmyram, coep KaiuM pagruKabl,
OCYILIECTBIISISI HEOOXOIUMbIE
MOJICTAHOBKH M MPEOOPA30BaHMS.

m Onpenenarb paBHOCUIBHOCTb
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BBIpQXKCHUH C paaukainamu. Pemars
UppalMOHAIbHbIE YPABHEHUS.

| O3HaKOMHTBCS C TIOHATHEM
CTEIEHU C IECTBUTEIbHBIM
MTOKA3aTEIIEM.

| HaxonuTe 3HaueHuUs CTENEHH,
UCIIOJIB3YsI IPU HEOOXOAUMOCTH
MHCTPYMEHTAJIBHBIE CPEACTBA

| 3anuchIiBaTh KOPEHb N-i1 CTENEHU
B BUJIE CTENIEHU C JPOOHBIM
MoKa3aTesieM U Hao0OopoT.

| DopMyIMpOBaTh CBOMCTBA
cTeneHen. BeryucisaTs cTenenu ¢
PaLMOHAIBHBIM I10KA3aTENIEM, JI€JIaTh
NPUKUIKY 3HAYCHUS CTEIICHH,
CpPaBHMBATH CTETIEHMU.

| [TpeoOpa3oBbIBaTH YUCIIOBBIE U
OYKBEHHBIE BBIPAXKEHUS, COJIEpKAIIIHE
CTEIEeHU, IPUMEHSA CBOMCTBA. Pemars
MMOKAa3aTEIbHbIC YPABHEHHSI.
O3HaKOMHTBCS C TPUMEHEHUEM KOpPHEH
Y CTENIEHEW NPU BBIYMCIICHUU CPEJIHUX,
IIPU JICJICHUU OTPE3KA B «30JI0TOM
cedueHum». Pemare npukiagHbIe 3a0a4u
HA «CIIOYKHBIC IPOLIEHTHI

IIpeoGpa3zoBanue ajnredopanvyecKux
BbIPaKeHUM

m BrimonHsaTs ipeobpazoBaHus
BBIPXCHUH, TPUMEHSISI POPMYJIBI,
CBSI3aHHBIE CO CBOMCTBAMHM CTENICHEH U
Jorapu@moB.

Omnpenensats 06JacTh JOMYCTUMBIX
3HAYEHUH JTOTapUPMUIECKOTO
BbIpakeHus. Pemats norapudmMuyueckre
ypaBHEHUSI.

OCHOBBI TPUT'TOHOMETPUHA

OCHOBHBIC IOHATUHA

| N3yunts panranHeiii METON
WU3MEPEHUS YIJIOB BPAIICHUS U UX CBS3b
¢ TpaxycHoi Mepoit. MI3o0paxaTs yriibl
BpAILEHUS HA OKPY’KHOCTH, COOTHOCUTD
BEJINYMHY yTJIa C €0 PACIOJIOKEHUEM.
| @opMyIUpPOBATh OMPEAECIEHUS
TPUTOHOMETPUUECKUX (PYHKIMH 1151
YTJIOB IIOBOPOTA U JUIsl OCTPBIX YIJIOB
IIPSAMOYTOJIBHOTO TPEYTOJIbHUKA U
OOBSICHSITh MX B3aMOCBS3b.
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OcHOBHBIE
TPUTOHOMETPUYECKHUE
TOK/IeCTBA

m [[pyuMeHsATh OCHOBHBIE
TPUTOHOMETPUYECKHUE TOXKIECCTBA JJIs
BBIYHCJICHHUS 3HAYCHUMN
TPUTOHOMETPUUECKUX (DYHKITUH 10
OJITHOM U3 HUX.

IIpeoOpa3oBaHusi NpocTeHIIMX
TPUTOHOMETPUYECKUX
BbIpasKeHU

m N3yuuth ocHOBHBIC (HOPMYITBI
TPUTOHOMETPHUH: (POPMYJIBI CITOKEHUS,
YIBOCHMUSI, MPEOOPa30BaHUS CyMMBI
TPUTOHOMETPUUECKUX (PYHKITHI B
MIPOU3BEJICHUE U TIPOU3BEICHUS B
CyMMY U IPUMEHSTH MPU BEIYUCIICHUN
3HAYEHUS] TPUTOHOMETPUIECKOTO
BBIPQXCHUS W YIIPOIICHHUS €TO.

m O3HaKOMUTKCS CO CBOMCTBAMU
CUMMETPUHU TOUYEK HA €TMHUIHOU
OKPYKHOCTH ¥ IPUMEHSTh UX JJIs
BBbIBOJIa ()OPMYJI IPUBEICHUSI.

IIpocreimue
TPUTOHOMETPHUYECKHE YPABHEHHUS U
Hepagencmea

| Pemates mo ¢popmynam u mo
TPUTOHOMETPHUIECKOMY KPYTY
MIPOCTEUIITNE TPUTOHOMETPUUECKHE
ypaBHEHUS.

m [TpuMeHsTh 00IIIHE METOIBI
perieHus ypaBHeHHH (TpUBEIEHUE K
JMHEHHOMY, KBaJIpaTHOMY, METO/
pa3NoKeHUsI HA MHOKHUTEIH, 3aMEHBI
MIEPEMEHHO ) TP PEIICHUN
TPUTOHOMETPHUECKUX YPABHEHHH.

m Otmedath Ha KpyTe perieHHs
MPOCTEHIINX TPUTOHOMETPUIECKIX
HEPABEHCTB.

APKCHHYC, aPKKOCHHYC, APKTAHT€HC
qucjaa

| O3HaKOMUTBCA C TOHSATUEM
00paTHBIX TPUTOHOMETPUUECKHIX
byHKIINH,

| N3yuuts onpenenenus
apKCHHYCa, apKKOCUHYCa, apKTaHT€HCa
yucia, GopMyaupoBaTh X, U300pakaTh
Ha €IMHUYHOW OKPYKHOCTHU, TPUMEHSTh
IIPU PEIIEHUU YPABHEHHUI.

®YHKIMHU, UX CBOMCTBA U I'PA

PUKH

DOYHKIMH
IHonsiTue 0 HenpPepbLIBHOCTH (PYHKIUH

| O3HaKOMUTHCA C MOHATUEM
IIEPEMEHHON, IPUMEPAMU
3aBHCUMOCTEN MEXKY IIEPEMEHHBIMU.

| O3HaKOMUTHCA C MOHATUEM
rpaduka, onpeaeasaTh TPUHAIICHKHOCTD
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Touku rpaduxy ¢pyHkmuu. [To hopmye
POCTEHIIel 3aBUCUMOCTH OTPEIEIISTh
BUJ ee rpaduka. Beipakats 1o
dbopMyIie olHy IEpEMEHHYIO Yepe3
TpyTHe.

m O3HAaKOMUTKCS C OTPeIeTICHHEM
byaKInA, GOPMYyIUPOBATH €TO.
Haxomuth 06macTe onpeaeneHus u
00JacTh 3HaUE€HUN (QYHKITHH.

CroiicTBa GyHKIIMH.
I'padmyeckasi uHTEpIpeTALIMS.
IIpumepsbl GyHKIHOHAJIBHBIX
3aBHCHMOCTEH B peajIbHbIX
npoueccax u iBJIeHUsIX

| O3HaKOMUTKCA C MPUMEPAMU
(GYHKIIMOHATBHBIX 3aBUCUMOCTEHN B
peaNbHBIX IpoLieccax U3 CMEKHBIX
JVCLUTLINH.

| O3HaKOMUTBCA €
JIOKa3aTEIbHBIMU PACCYXACHUAMU
HEKOTOPBIX CBOMCTB JINHEWHOU U
KBaJpaTUIHON (PyHKIIMI, TIPOBOIUTH
VICCIIEIOBAHUE JINHEWHOW, KyCOYHO-
JUHEHHOM, TPOOHO - TMHEHHON 1
KBaJAPaTUYHON (PYHKITUN, CTPOUTH UX
rpa¢uku. CTpOUTH U YUTaTh TpaduKu
¢bynkuii. UcciaenoBath GyHKINH.

| CocraBnsiTh BUJ (YYHKIIMH 110
JTAHHOMY YCJIOBUIO, pE€IIaTh 3aJa41 HA
DKCTPEMYM.

| BrinonnsaTe npeobpazoBaHus

rpaduka GyHKIUH.

OobpaTHble pyHKIUN

u W3yuuTh nonsmue oopammuoii
@yHKYuY, OTIPEACIIATD BUI U CIPOUND
epaghux obpamuotl yHKyuu, Haxooums
ee obnacms onpedenerusi u 001acmb
3HaueHuu. I IpUMEHSITh CBOMCTBA
(YHKIHIA IPU UCCIIETOBAHUH
ypaBHCHUH U TIPU PEIICHUM 3a/1a49 Ha
IKCTPEMYM.

| O3HaKOMUTBCS C TOHSATHEM
CJIO’KHOM (DYyHKIIHH.

CreneHHble, moKa3areJbHbIE,
JorapupmMuyecKue u
TPUTOHOMeTPUYecKue QyHKIUM.
Oo0OpaTHbIe TPUTOHOMETPUYECKHE

GyHkuun

| Boruucasate 3HaueHust QyHKIUH
10 3HAYEHUIO aprymeHTa. OnpenensiTh
MOJIOKEHUE TOYKH Ha TrpaduKe 1o ee
KOOpJIMHATaM U Ha00OPOT.

| Hcnonws3oBath CBOKCTBA
byHKIMIA 715 CpaBHEHUS 3HAYCHUN
CTeNeHel U JorapupmMos.
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u Crtpoutb rpadMKu CTETIEHHBIX U
JorapupmMuyuecKux QyHKIIH.

u Pemate nokasarenbHbIE U
jgorapupMUUYECKre YpaBHEHHUS U
HEPaBEHCTBA 10 U3BECTHBHIM
ITOPUTMAM.

m O3HAKOMUTHCS C TIOHSATHEM
HENPEPBIBHOW NMEPUOIUYECCKON
byakmun, GopMyIupoBaTh CBOMCTBA
CHUHYyCa M KOCHHYCa, CTPOUTD UX
rpadukm.

| O3HaKOMUTHCA C MOHATUEM
rapMOHUYECKUX KOJeOaHuil U
pUMEPAMH FrapMOHUYECKUX KOJIeOaHU M
JUTSL ONIUCAHUSI POIIECCOB B (DU3HKE U
JIPYTUX 00J1acTSIX 3HAHUS.

u O3HaKOMUTHCA C TOHSATUEM
Pa3pbIBHOM MEpHOIUUECKON HYHKITUH,
dbopMyIMpOBaThH CBOMCTBA TAHT€HCA U
KOTaHTE€HCa, CTPOUTH UX TPaPUKH.

| [TpumensTs cBoiicTBa GyHKIUH
JUTS. CPABHECHUS 3HAYEHUM
TPUTOHOMETPUUCCKUX (DYHKITHH, JIJIs1
pEIICHHS] TPUTOHOMETPUIECKUX
YPaBHEHUM.

] CtpouTth rpaduku 0OpaTHBIX
TPUTOHOMETPUUECKUX (PYHKIUI U
OTpeeNsaTh N0 rpauKkaM UX CBOMCTBA.
u BrinonusaTe npeobpazoBanue
rpauKoOB.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ITocaenoBaTe ILHOCTH

| O3HaKOMUTHCS C TTOHITHEM
YHMCJIOBOM MOCJIE0BATEIILHOCTH,
CIIoco0aMHu ee 3aJ1aHusl, BEIYMCICHUSIMU
€€ WICHOB.

] O3HAKOMUTHLCS C TOHATHEM
npejiena nocjie10BaTeIbHOCTH.

] O3HAaKOMHUTHCS C BEIYHUCICHUEM
CyMMBbI OECKOHEUHOT'0 YHUCIIOBOTO PsiJia
Ha MMPUMEPE BBIUHUCIICHHUS CYyMMBbI
OeckoHeuHO yObIBarolen
r€OMETPUYECKON MTPOTPECCUH.

| Pemrats 3aaun Ha IpUMEHEHHUE
(dhopMyIIBl CyMMBI O€CKOHEYHO
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yOBIBAIOIIIEH T€OMETPHUUYECKOM
IPOTPECCHH.

IIpousBoaHas U ee NPUMEHEHUE

| O3HaKOMHTBCS C TIOHATHEM
IIPOU3BOJTHOM.

| N3yuuts 1 hopMyaupoBarth ee
MEXAHUYECKUNA U TEOMETPUUYECKUN
CMBICJI, U3YYUTh aJITOPUTM BBIUUCIICHHS
MIPOU3BOJIHON HA MPUMEPE BHIUUCIICHUS
MTHOBEHHOW CKOPOCTH U YIJIOBOTO

K03 duIMeHTa KacaTeIbHOM!.

| CocTaBnsiTh ypaBHEHHE
KacaTeJbHOM B 0011IeM BU/IE.

| Beryuuts npasuna
nuddepentiupoBanus, TaOIUILY
MPOU3BOIHBIX DJIEMEHTAPHBIX (DYHKIIHM,
MPUMEHSITH 111 T depeHIIMpPOBaHUS
(byHKUMIMA, UIs1 COCTABIICHUS YPaBHEHUS
KacaTeJIbHOM.

| N3yuuth TEOpEMBI O CBA3U
CBOMCTB (DYHKIIMH W IPOU3BOTHOM,
bopMynIupoBaTh UX.

| [IpoBoaUTE € MOMOILIBIO
IPOM3BOJHON UCCIe0BaHHEe (PYHKIINY,
3aJlaHHOMN (HOPMYJIIOM.

] YcraHaBiIuBaTh CBsI3b CBOWCTB
GyHKUIMU U TPOU3BOAHOM 1O UX
rpadukam.

| [IpuMEHATh NPOU3BOIHYIO IS
peLIeHUs 3a]1a4 Ha HaX0XKICHUE
HaMOOJIbIIEr0, HAMMEHBIIETO 3HAUCHHUSI
Y Ha HaXO0XJEHUE IKCTPEMYyMa.

ITepBooOpa3Has 1 HHTErpaJ

u O3HAKOMHUTBCS C TIOHITHEM
WHTErpajia ¥ IEPBOOOPA3HOM.
u W3y4uuTh IpaBuia BBIYUCICHHUS

nepBooOpa3Hoit u Teopemy HproToHa-
JleitOHMIA.

| Pemars 3a1aum Ha CBS3b
MepBOOOPA3HOM U ee ¢ IPOU3BOIHOM, Ha
BBIYHCIICHUE NTEPBOOOPA3HON JIsl
JTaHHOU (PYHKITUH.

| Pemrars 3a1aun Ha IpuMeHEHUE
WHTErpania 1Jis BbIYACICHHUS
(bU3NMYECKUX BEJIMYWH U TUIOMIAICH.

YPABHEHUSA U HEPABEHCTBA
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YpaBHeHHUsI M CUCTEMbI YPABHEHU I
HepaBeHcTBa U CHCTEMBI HEPABEHCTB
C IByM$I llepeMeHHbIMH

| O3HaKOMHTBCS € MPOCTEUIIUMHU
CBEJICHUSIMH O KOPHSIX anreOpandeckux
YPaBHEHHUM, C IOHATUIMHU
VCCIIEIOBAaHUS YPABHEHUI U CUCTEM
YPaBHCHUU.

| N3yuuts Teopuro
PaBHOCUJIBHOCTH YPABHEHUU U €€
npuMeHeHnue. [loBroputs 3anuch
pelIeHUs CTaHAAPTHBIX YPABHEHUH,
MIpUEMBI TPe0OpPa30BaHUS YPABHEHUN
JUISL CBEJICHHS K CTAHJIAPTHOMY
YPaBHEHHUIO.

| Pemars panmonansHeie,
VppalMOHaIbHbIE, TOKA3aTEIbHbIE U
TPUTOHOMETPUUECKHUE YPABHEHUS U
CHUCTEMBI.

] Hcnonb30BaTh CBOMCTBA U
rpaduku QYHKIUN IS peIIeHUs
ypaBHEHUN. [IOBTOPUTH OCHOBHBIE
IIPUEMBI PEIICHUS] CUCTEM.

| Pemiats ypaBHeHUs, IPUMEHSIS
BCE MPUEMBI (PA3JIOKEHUE HA
MHOUTEIHU, BBEJCHUE HOBBIX
HEU3BECTHBIX, ITOJICTAHOBKA,
rpaduueckuil METox).

| Pemars cucremsl ypaBHEHUH,
MPUMEHSIS Pa3TUYHbIE CITIOCOOBI.
O3HAaKOMUTBCS C OOUTMMHU BOIIPOCAMU
pELIEHNS] HEPABEHCTB U UCIIOJIb30BaHUS
CBOMCTB U TpauKoB GyHKIUHN TIPU
pPELIEHUH HEPABEHCTB.

| Pemrars HEpaBEHCTBA U CUCTEMBI
HEPABEHCTB, IIPUMEHSS Pa3JINYHbIC
CIIOCOOBI.

| [IpumeHITh MATEMATUYECKHUE
METO/IbI JJIsI PELICHUS COJEPKATENBHBIX
3a/1a4y U3 pa3IuIHBIX 00JacTel HAYKH U
npaktuku. HTEpnipeTnpoBaTh
pe3yJIbTaThl, YUYUTHIBATh PEATBHBIE
OTpPaHUYCHMUSI.

3JEMEHTBI KOMBUHATOPUKHU, TEOPUU BEPOSITHOCTEHN U

CTATUCTHUKH

OcHOBHbBIE IOHATHS KOMﬁI/IHaTOpHKH

| N3yunth npasuina
KOMOWHATOPUKH ¥ IPUMEHSITH TIPU
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peleHn KOMOMHATOPHBIX 3aj1ay.

] Pemate koMOMHATOpHBIE 33]a4H
METO/IOM Tiepedopa U 1Mo MpaBuiTy
YMHOXEHHS.

| O3HaKOMHTHCS C TOHATHUSIMU
KOMOMHATOPUKU: Pa3MELICHUSIMU,
COYETaHUSAMM U NIEPECTAHOBKAMU U
dbopmynamMu JI UX BEIYUCICHUS.

| OOBICHATH U IPUMEHSTh
(bopMyIIBI TSI BEIYMCIICHUS
pa3MEIICHUN, IEPECTAHOBOK U
COYETaHUU IIPU PEUICHUN 3a4a4.

| O3HAaKOMUTHCS C OUHOMOM
HproToHa u TpeyronsHukoM Ilackars.
] Pemars npaktrueckue 3agauu C
VCIIOJIb30BAaHUEM MTOHATUI U TIPaBUJI
KOMOMHATOPUKH.

DJIeMeHThI TeOPUH BEPOSATHOCTEMH

| N3yunTth KIaccuyeckoe
OIIpPEJCIICHUE BEPOATHOCTH, CBOMCTBA
BEPOSITHOCTH, TEOPEMY O CYMME
BEPOSTHOCTEM.

| PaccmotpeTs mpumepsl
BBIUHCIICHUS BEPOSATHOCTEN. PemaTh
3a71a4M HA BBIYUCIIEHUE BEPOATHOCTEN
COOBITUH.

IIpencraBienne JaHHBIX (TA0JIULbI,
AMATPAMMBbI, rPauKn)

| O3HaKOMUTHCS C MPEICTABICHUEM
YHCJIOBBIX JAHHBIX U UX
XapaAKTEPUCTUKAMH.

m Pemars nmpakTrudeckue 3a1aum Ha
00pabOTKy YHCIOBBIX JJAHHBIX,
BBIUHCIICHUE UX XapaKTEPUCTHK.

I'EOMETPUA
IIpssMbIe U IUIOCKOCTH B | ®opMyIUpPOBaTH U ITPUBOJAUTH
MPOCTPAHCTBE JI0Ka3aTeIbCTBA IPU3HAKOB B3aMMHOIO

PaCIIONOKEHUS MPSAMBIX U IIJIOCKOCTEN.
Pacno3naBaTp Ha yepTekax U MOJEIAX
pa3IMYHbIE CITyYau B3AUMHOIO
PacCIONIOKEHUS MPSAMBIX U IIJIOCKOCTEN,
apryMEHTUPOBAaTh CBOU CYXKICHUS.

| @opMyIMpOBaTh ONPEAECIEHUSA,
MIPU3HAKY U CBOMCTBA MMAPAIUICIIBHBIX U
MEPIIEHAUKYJISIPHBIX MIOCKOCTEM,
JIBYTPaHHBIX U JIMHEUHBIX YTJIOB.

u BpInonHATE NOCTPOEHUS YTIIOB
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MEXIy MPSMBIMU, IPSIMON U
MJI0CKOCTBIO, MEXTY TUIOCKOCTAMH T10
OMMCAHUIO U PAclO3HaBaTh UX HA
MOJECIISX.

u [IpuMeHsATh NPU3HAKU U
CBOMCTBA PacHoJIOKEHUS NPSIMbBIX U
IJIOCKOCTEN MPH PELICHUH 33]1a4.
N3o0paxaTh Ha pUCYHKAX U
KOHCTPYHPOBATh Ha MOJEIISAX
NEPIEHIUKYISAPHI U HAKJIOHHBIE K
IUIOCKOCTH, MIPsIMbIE, TTapaJuIeIbHbIC
IUIOCKOCTH, YTIIbI MEXAY IPSIMOH U
IJIOCKOCTBIO U 0OOCHOBBIBATh
MOCTPOEHHUE.

m  Pemars 3a1auu Ha BbIUKCIICHUE
reOMETPUYECKUX BeIMUHH. ONUCHIBATD
paccTosTHUE OT TOYKH JI0 TIOCKOCTH, OT
IPSMOM 10 TIOCKOCTH, MEXKIY
MJIOCKOCTSIMH, MEXK]Ty CKPEIIMBAIOIIUMU
IPSIMBIMHU, MEXTY TPOU3BOJIbHBIMH
¢durypamu B IpoCTPaHCTBE.

m dopmyaMpoBaTh U I0KA3bIBATh
OCHOBHBIE TEOPEMBI O PACCTOSIHHUSIX
(TeopeMsl CyIIECTBOBAHUS, CBOMCTBA).
N306paxkaTh Ha yepTexKax U MOJEIIX
paccTosiHusl 1 000CHOBBIBATH CBOU
cyxaeHus. OnpeaensTb U BBIYUCIATh
paccTosTHUS B TPOCTPAHCTBE.
[TpumensTh GopMyIbl U TEOPEMBI
IUTAHUMETPUHM JIJISl pEIlICHUs 3a/1a4.

u O3HaKOMUTHCA C TOHSATUEM
napajuieIbHOr0 MPOEKTUPOBAHUS U €r0
cBoiictBamMu. Dopmyruposanms meopemy
0 NI0WAOU OPMOSOHANLHOU NPOEKYUU
MHO20)20/IbHUKA.

| [IpumeHsTh TEOpUIO 15
000CHOBaHUS MMOCTPOSCHUN 1
BBIYMCIIEHUN. APTyMEHTHPOBATH CBOU
CYXKJIEHUS O B3aMMHOM PaCIOJIOKEHUU
POCTPAHCTBEHHBIX PUTYD.

MHOrorpaHHuKu

m  OnuceIBaTh ¥ XapakTepH30BaTh
pas3In4HbIC BUIIBI MHOTOTDAHHUKOB,
TIEPEUUCIISITh UX DIIEMEHTHI M CBOMCTBA.
m N300paxaTh MHOTOTPaHHUKU U
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BBITIOJIHATH IOCTPOEHUS HA
U300PKEHUSIX U HA MOJIETISX
MHOT'OTPaHHUKOB.

| Bp1yncnisaTh JIMHENHBIE 3JIEMEHTBI
Y YTJIbl B TPOCTPAHCTBEHHBIX
KOH(DUrypanusx, apryMeHTUPOBaTh
CBOM CYKICHHSI.

| XapakTepu3oBaTh 1 H300paxaTh
CEUCHMUS, pA38EPMKU MHO20CPAHHUKOS,
BBIUHCIISITh TUIOMIAIA IIOBEPXHOCTEH.

| CtpouTh POCTEUIIINE CEUCHUS
KyOa, mpu3mbl, mupamuabl. [I[puMeHsTh
(baKTbl U CBEJIEHUS U3 IIAHUMETPUH.

| O3HaKOMHTBCS C BUIAMU
CUMMETpPHI B TPOCTPAHCTBE,
bopMyIMpoBaTh ONpeAeIICHUs U
CBOMCTBA. XapaKTEpPU30BaTh
CUMMETPHH TEN BPAIICHUS U
MHOT'OTPaHHUKOB.

| [IprMeHATh CBOWICTBA CUMMETPUH
IIPY PELICHUM 3a]a4.

| Hcnonr3oBath npuoOpeTeHHbIC
3HaHUSA U1l KCCIIEAOBAHUS U
MO/JICJIMPOBAHUS HECTIOKHBIX 3a/1a4.

| N300paxxatb OCHOBHbBIE
MHOTOTPAaHHUKU U BBITIOJHATh PUCYHKHU
10 YCJIOBUSIM 3a/1au.

Tesia 1 MOBEPXHOCTH BpallleHUsI

| O3HaKOMHTBCS C BUIAMU TEN
BpalieHusi, GopMyIHpOBaATh UX
ONPENCIICHUS U CBOWCTBA.

| @opMyIMpPOBATh TEOPEMBI O
CEUCHMU 1Iapa IUIOCKOCTHIO U O
IJIOCKOCTH, KacaTeIbHOH K cdepe.

| XapakTepu3oBaTh U U300paxaTh
TeJIa BpallCHHUsl, UX Pa3BEPTKH,
CEUYCHMUSL.

| Pemate 3amaun Ha mocTpoeHue
CEUYEHUI, Ha BBIYHUCIICHHUE JIJIVH,
pACCTOSIHUM, YTJIOB, TUIOIIAICH.
[IpoBOAUTE NOKA3aTENbHBIE
paccyXIeHus MpU PELICHUH 3aa4.

| [IpuMeHATH CBOMCTBA CUMMETPUU
IIPU PELICHUU 33/1a4 HA TeJIa BPAILLICHMUS,
Ha KOMOWHAITHIO TEJl.
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u N300paxkaTb OCHOBHBIE KPYTJIbIE
TeJa U BBIMOJHATH PUCYHOK I10
YCIJIOBUIO 3aJ]a4H.

N3mepenust B reoMeTpuu

] O3HAaKOMHTBCS C TTIOHATUSIMU
IUIONIAaN ¥ 00beMa, aKCHOMaMU U
CBOMCTBaMHU.

] Pemats 3a7aun Ha BEIUMCIICHUE
IJIOIIA/ICH TUIOCKUX (QUTYpP, TPUMECHSIS
COOTBETCTBYIOIIKE (YOPMYIIBI U (PAKTHI
13 TIAHUMETPHUH.

] N3yunuth T€OpEeMbl O BEIYUCICHUU
00bEMOB ITPOCTPAHCTBEHHBIX TE,
pelarth 3a1a4v Ha TpuMeHeHue Gopmyi
BBIYMCIICHUSA O0OBHEMOB.

] N3yuuth Ghopmysibl Ajist
BBIUMCJICHUS TUIOIIAJCH TOBEPXHOCTEN
MHOTOIPaHHUKOB U TEJI BPAILICHMUS.
O3HAaKOMHTHCS C METOJIOM BBIYUCIICHUS
TIJIOIIAIH TIOBEPXHOCTH C(PEpEHI.

] Pemars 3a7aun Ha BEIUMCIICHUE
IUIOIIAIEH MTOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEJI.

KoopauHaTel 1 BEKTOPHI

m O3HAKOMUTHCS C MIOHSITUEM BEKTOPA.
N3y4unTh 1€KapTOBY CUCTEMY
KOOpJIUHAT B MPOCTPAHCTBE, CTPOUTH T10
3aJJaHHBIM KOOpAWHATAM TOYKHU U
MIJIOCKOCTH, HAXOJUTh KOOPAUHATHI
TOYEK.

] Haxonuts ypaBHEHUS
OKPY>KHOCTH, CEepbI, TUIOCKOCTH.
Bpruncnsars paccTossHUS MEXAY
TOYKaMHU.

| N3yunts CBOMCTBA BEKTOPHBIX
BEJIMYMH, ITPABUJIA PA3JIOKECHUS
BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE,
MpaBUJIa HAXOXKJICHUS KOOPIUHAT
BEKTOpa B MPOCTPAHCTBE, ITpaBuia
JIEUCTBUI C BEKTOPaMH, 3aIaHHbIMU
KOOpJIMHATaAMH.

] [TpumeHsTh TEOpHUIO TIpU
pellIeHnH 3a7]a4 Ha JICUCTBUS C
BEKTOpaMu. M3yunTh CKaIsIpHOE
ITPOU3BEICHUE BEKTOPOB, BEKTOPHOE
YPaBHEHHE NPSIMOU U MIIOCKOCTH
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| [IpuMeHSTh TEOPHIO NpU
pELIEeHNH 3a7a4 Ha JICUCTBHUS C
BEKTOpaMH, Ha KOOPAMHATHBIN METO/,
Ha [IPUMEHEHUE BEKTOPOB JIJIA
BBIYMCJIEHUS BEJIUYHH YTIJIOB U
pACCTOSIHUM.

| O3HaKOMUTKCS €
JI0Ka3aTEIbCTBAMH TEOPEM
CTEPEOMETPUU O B3aUMHOM
PaCION0KEHUU MPSIMBIX U TJIOCKOCTEN C
VICNOJIb30BAaHUEM BEKTOPOB
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6.YUYEBHO-METOJNYECKOE U MATEPUAJILHO-
TEXHUYECKOE OBECIEYEHUE MPOTPAMMBI YUEBHOW
JUCHUILIAHBI

TpeGoBanuss K MUHUMAJIbLHOMY MAaTEePHAJIbHO-TEXHHYECKOMY 00ecredeHn 0

Peanmuzanus ydyeOHOM JUCHMIUIMHBI TpeOyeT Haaudus ydeOHOro KaOWHETa
«MaremaTukm.

O6opynoBanne yueOHOro KabuHeTa:
v’ pabouee MeCTO TPETo1aBaTelIs;
v/ 110Ca/I0YHbIE MECTA 0 KOJIMYECTBY 00YUaOIINXCS;
v’ y4eOHO-METOIMYECKHII KOMILIEKC IO JUCHHUILTHHAM «AJrebpa» u
«I'eomeTpus»;
v/ HarJsIIHbIC TOCOOUs: TaOJIHUIIbI, KAPTOUYKH C 3aIaHUSIMU

Texnnuyeckue cpeacTBa 00y4eHus:
v/ KOMITBIOTED C JHMIICH3HOHHBIM ITPOTPaAMMHBIM 00ECTIEYEHHEM,
v MyJIbTHMEINA-IIPOEKTOP,
v’ WHTepaKTHBHAas JOCKa.

NudopmanuonHoe odecrieyenne 00y4eHust

Ilepeyenbr pexkoMeHAyeMbIX Y4eOHbIX wu3aaHuid, HHTepHeT-pecypcos,
AONOJTHUTEIbHOM JIUTEPATYPHI

OCHOBHBIC HCTOYHHUKH:

Maremartuka : yue6uuk / M.W. bammakos. — Mocksa : KnoPyc, 2017. — 394 c.
— CIIO.

https://www.book.ru/book/922705

Auare0pa u HayaJ1a MaTeMaTH4eckoro anaausa. 10-11 kinaccsl : yueOHUK 1715
o011eo0pa3oBaTenbHbIX Opranu3anuii: 6a3oBsiil ypoBeHs / pea.A.H.Koamoropos. -
19-e uzn. - M. : [Ipocsemienne, 2013. - 464 c.

JlonoJiHUTeIbHbIE UICTOYHUKHU

I'eometpus. 10-11 kiaacesl : yaeOHUK 17151 00111€00pa30BaTEIbHBIX OPraHU3aIINN:
0a30BbIii U yriyosneHHbiit ypoBau / JI. C. Atanacs [u np.]. - 4-e uza. - M. :
[Ipocsemenne, 2017. - 255 c. : un. - (MI'Y - mikosie. Marematuka: anredpa u
Hayajla MaTeMaTU4eCKOTo aHalln3a, FTEOMETPHUS).

AJire0pa 1 Hayajia MaTeMaTH4yeckoro anajan3a. 10-11 kiaccel : yueOHUK 1S
ob1eoOpasoBat.opranuzanuii. bazoseiii u yriayonennsiii yposuu / 111. A. Anumos
[u 1p.]. - 2-e u3na. - M. : IIpocBemienue, 2015. - 384 c. - (®I'OC. MaremaTuka:
anreOpa ¥ Hayaya aHaJIKu3a, TeOMETPHS).

I'eomerpus. 10-11 kiaces! : yaeOHUK J71s1 00111€00pa30BaTENbHBIX OpraHU3aIil:
0a3oBblii 1 yriyOnenusiid ypoBuu / JI. C. Aranacss [u np.]. - 4-e uzn. - M. :
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https://www.book.ru/book/922705

[Ipoceemenue, 2017. - 255 c. : un. - (MI'Y - mkone. Marematuka: anredpa u
Hayajia MaTeMaTU4eCKOro aHalln3a, FTEOMETPHUS).
HNuTepHeT—pecypcesl:
1. Math.ru: MaremaTuka u oOpa3oBaHue
http://www.math.ru
2. Www.znanium.com
3. www.book.ru
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7. KOHTPO.Ib U OIIEHKA PE3YJIBTATOB OCBOEHHUS YUYEFHOM
JANCHUIIJINHBI
KonTpoib W omeHka pe3yibTaTOB OCBOCHMS YYEOHOW JUCHUTIIMHBI
OCYIIECTBJISIETCS MpernojaBareyieM B TPOLecce NPOBEICHUS MPAKTUYECKHX

3aHATUM ©W  J1abOpaTOpHBIX PadoT,

TECTUPOBAHUA,

a TaKXC BbIIIOJTHCHHUA

00y4arOIMMUC UHANBUIYIbHBIX 3aJaHUMN, TPOCKTOB, UCCIICTIOBAHMIA.

Pe3yabTarhl 00y4yeHus1
(ocBOEHHBIE YMEHNs, YCBOCHHbIEC 3HAHNA)

@opMBbI U METOABI KOHTPOJISA M OLIEHKHU
pe3yabTaTOB 00yUeHHs

YMmenus:

BBITIONTHATH apu(MEeTHIEeCKUE ISHCTBUS HAJl YHCTIaMy,
coueTas YCTHBIC M TMChbMECHHBIC PUEMBI; HAXOIUTh
MPHUOIMKEHHBIE 3HAYCHUS BEJIMYUH U TIOTPEITHOCTH
BBIYHCIICHUH (a0COMIOTHAS M OTHOCUTENIbHAS ); CPAaBHUBATH
YHUCIIOBBIC BBIPAKCHHUS;

OLeHKa B paMKax TEKYIIETO KOHTPOJIS Ha
MIPAKTUYCCKUX 3aHATHSIX.

Or11eHKa BBITTOJHEHNS JOMAITHUX
3aJIaHHH.

HaXOJIUTh 3HAUCHUS KOPHS, CTETIeHH, Jorapudma,
TPUTOHOMETPUYIECKUX BBIPA)KEHUN Ha OCHOBE
OIIpeIeJICHHs], UCTI0JIb3YsI IPU HEOOXOAUMOCTH
MHCTPYMEHTANIBHBIE CPEICTBA; MOJIb30BaThCA
NpUOTMKEHHOH OLICHKOH MPY NPaKTHUECKUX pacueTax;

OrneHka B paMKax TEKYIIEro KOHTPOJISI Ha
MPAKTUYCCKUX 3aHATUSIX.

O1ieHKa BBIIOJIHEHNS JOMAITHUX
3aJIaHHM.

OLieHKa BBITIOTHEHUS] KOHTPOJIBHOU
paboTEHIL.

BBITIOTHSTH MTPE0Opa30BaHUS BEIPAKEHUH, IPUMEHSS
(hopMyIbl, CBA3aHHBIE CO CBOWCTBAMH CTEIICHEH,
Jorapu(MoB, TPUTOHOMETPHUYECKUX (PYHKIIHIA;

OreHKa B paMKaX TEKYIIETO KOHTPOJISI Ha
MPAKTUYCCKUX 3aHATUSX.

Or11eHKa BBITTOJHEHNS JOMAITHUX
3aJIaHMUI.

OLieHKa BBITIOTHEHHS] KOHTPOJIBHON
paboThI.

BBIUMCIISTH 3HaYeHHE (DYHKIUH 10 33/IaHHOMY 3HAYEHUIO
apryMeHTa IpH pa3uvHbIX crioco0ax 3a1aHus QyHKINU

OreHKa B paMKaXxX TEKYIIETO KOHTPOJIS Ha
MIPAKTUYCCKUX 3aHATHSIX.

Or1ieHKa BBITTOJHEHNS JOMAITHUX
3aJIaHHH.

OTIPEJICNIATH OCHOBHBIE CBOMCTBA YMCIIOBBIX (YHKITHIA,
WITIOCTPUPOBATH UX Ha rpadukax

OreHKa B paMKaX TEKYIIETo KOHTPOJISI Ha
MIPAKTUYCCKUX 3aHATHSIX.

Or11eHKa BBITOJHEHNS JOMAITHUX
3aJIaHMUI.

CTPOUTH IrpauKu U3y4EHHBIX QYHKLUHI, WILIIOCTPUPOBATH
1o rpaduKy CBOHCTBa 3JIeMEHTApHBIX (QYHKLHIA,

OreHKa B paMKaX TEKYIIETo KOHTPOJISI Ha
MPAKTUYCCKUX 3aHATUIX.

Or11eHKa BBITTOJHEHNS JOMAITHUX
3aJIaHMUI.

HCII0JIb30BATh IOHATUC (1)YHKI_II/II/I JJIs1 OIIMCaHUA U aHaAJInu3a
3aBUCHUMOCTCH BEJIUYHNH

OreHKa B paMKaXxX TEKYIETo KOHTPOJISI Ha
MPAKTUYCCKUX 3aHATUSX.

Or11eHKa BBITOJHEHNS JOMAITHUX
3aJIaHMI.

HaXOAWTbH TPOU3BOIHBIE AIIEMEHTAPHBIX (PYHKIIHA;
HCIIOJIb30BaTh MPOU3BOJHYIO AJI U3YUCHUS CBOMCTB
(hyHKIUH 1 TOCTPOCHUS rpaduKOB

OreHKa B paMKaX TEKYIETO KOHTPOJISI Ha
MPAKTUYCCKUX 3aHATUIX.

O11eHKa BBIIOJIHEHNS JOMAIITHUX
3aJIaHUi.

OLieHKa BBITOTHEHHS] KOHTPOJIBHOU
paboThI.

MIPUMEHSATH POU3BOIHYIO JIJISl IPOBEICHUS
MPHUOMKEHHBIX BRIYHUCICHNHN, peIIaTh 3a7a9u
MIPHUKJIATHOTO XapaKTepa Ha HaXOXICHHUE HAUOOIBIIETO U
HAaUMEHBIIIEr0 3HAYCHHUS;

OueHka B paMKax TEKyIIETro KOHTPOJIS Ha
HNPaKTHYECKUX 3aHATHAX.

O1eHKa BBIITOTHEHUS TOMAIITHUX
3aJlaHUi.

OmeHKa BBITTOTHEHHST KOHTPOIBHOM
paboThl. .
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BBIYUCJIATH B HpOCTCfIH.IPIX ClIydadaXx muiomaan u 00BEMBI C
HCIIOJIB30BAHHUEM OIIPEACIICHHOIO MHTErpaia

OLeHKa B paMKaXx TEKYIIETO KOHTPOJIS Ha
MIPAKTUYCCKUX 3aHATHSIX.

O1leHKa BBIIOJIHEHNS JOMAIIHUX
3aJIaHHH.

OreHKa BBITOTHEHMSI KOHTPOJIBHOM
paboTEHIL.

peiaTh palluOHAJIbHBIC, ITIOKA3aTCIIbHBIC,
J'IOFapI/I(l)MI/I‘ICCKI/Ie, TPUTOHOMCTPUUCCKHUC YPABHCHU,
CBOJSIINECS K TUHCHHBIM 1 KBaJApaTHBIM, a TaAKXKE
AHAJIOTUYHBIC HEPABEHCTBA U CUCTEMBI

OLeHKa B paMKaXxX TEKYIIET0 KOHTPOJIS Ha
MPAKTUYCCKUX 3aHATUSX.

O11eHKa BBINOJIHEHNS JOMAIITHUX
3aJIaHU.

OLieHKa BBITTOTHEHHS] KOHTPOJIBHOU
paboTEHI.

HCITOJIB30BaTh TpadMIECKUI METO/I PEIICHISI YPaBHECHUH U
HEPaBEHCTB

OreHKa B paMKaX TEKYIIETO KOHTPOJISI Ha
MPAKTUYCCKUX 3aHATUSIX.

Or11eHKa BBITTOJHEHNS JOMAITHUX
3aJIaHMI.

n300pakaTh Ha KOOPAMHATHON IIIOCKOCTH PEIICHUS
YpaBHEHUI, HEPABEHCTB U CUCTEM C ABYMsSI HEU3BECTHBIMU

OreHKa B paMKaX TEKYIETO KOHTPOJISI Ha
MPAKTUYECKUX 3aHATUSIX.

Or11eHKa BBITOJHEHNS JOMAITHUX
3aJIaHMUI.

COCTaBJISITh M PEIIaTh YPABHEHUS ¥ HEPABCHCTBA,
CBSI3BIBAIONINEC HCM3BECTHHIC BEIMUMHBI B TEKCTOBBIX (B
TOM YHCIIC TIPUKJIAIHBIX) 33/1adax

OrueHka B paMKax TEKYIIEro KOHTPOJISI Ha
MPAKTUYCCKUX 3aHATUSIX.

O11eHKa BBIIOJHEHUS JOMAIITHUX
3aJIaHMUI.

peuarb HpOCTeﬁMHC KOM6I/IHaT0pHBI€ 3aga4dyu METOA0M
Hepe6opa, a TaKK€ C UCIIOJIb30BAHUECM HM3BCCTHBIX (bOpMy.H;

OLeHKa B paMKaXx TEKYIIETO KOHTPOJIS Ha
MPAKTUYCCKUX 3aHATUSX.

O11eHKa BBINOJIHEHNS JOMAIITHUX
3aJIaHMI.

BBIYUCJIATH B HpOCTefIH.IPIX ClIydasaX BEpOATHOCTHU COOBITHI
Ha OCHOBC IIOJICUCTa YHCJia HCXOJ0B,

OLeHKa B paMKax TEKYIIETO KOHTPOJIS Ha
MIPAKTUYCCKUX 3aHATHSIX.

O11eHKa BBIIOJIHEHNS JOMAIITHUX
3aJIaHHH.

pacro3HaBaTh Ha YEPTEKaAX U MOJEISIX TPOCTPAHCTBECHHBIC
(hOpMBI; COOTHOCUTD TPEXMEPHBIE OOBEKTHI C UX
OTIMCaHUSIMU, H300PAKEHUSIMH

OLeHKa B paMKaXxX TEKYIIETO KOHTPOJIS Ha
MIPAKTUYCCKUX 3aHATHSX.

O11eHKa BBINOJIHEHNS JOMAIITHUX
3aJIaHHH.

OMNUCHIBATh B3aUMHOE PACTIONOKEHUE TMPSIMBIX U
TUIOCKOCTEW B IPOCTPAHCTBE, ApTyMEHTHPOBATH CBOU
CYXKICHHS 00 3TOM PaCIOIOKEHUN

OrLeHKa B paMKaXx TEKYIIETO KOHTPOJIS Ha
MIPAKTUYCCKUX 3aHATHSX.

O1leHKa BBIIOJIHEHNS JOMAIITHUX
3aJIaHHH.

OreHKa BBITOTHEHHS] KOHTPOJIBHOM
paboTEHI.

AHAJIU3UPOBATH B HpOCTeﬁU.IHX ClIydasaX B3aMMHOC
PaCHoJIOKCHUC 00OBEKTOB B MMPOCTPAHCTBC,

OrLeHKa B paMKaXx TEKYIIET0 KOHTPOJIS Ha
MPAKTUYCCKUX 3aHATUSIX.

O11eHKa BBIIOJIHEHNS JOMAIITHUX
3aJIaHMI.

I/1306pa)KaTI> OCHOBHBIC MHOT'OT'PAHHUKHU U KPYTJIBIC TCJIA,
BBITIOJIHATH YEPTEKU 110 YCIIOBUAM 3aaa4

OLieHKa B paMKaxX TEKYIIETO KOHTPOJIS Ha
MIPAKTUYCCKUX 3aHATHSX.

O11eHKa BBIIOJHEHNS JOMAIITHUX
3aJIaHHH.

OLieHKa BBITIOTHEHHS] KOHTPOJIBHOU
paboTEHI.

CTPOUTH MPOCTEiINe ceueHus Ky0a, MPU3MBbL, THPAMHUIBI

OreHKa B paMKaX TEKYIETo KOHTPOJISI Ha
MPAKTUYCCKUX 3aHATUIX.

Or1ieHKa BBITTOJHEHNS JOMAITHUX
3aJIaHMIA.
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pelaTh MIaHUMETPUYCCKHE U MTPOCTEHIINe
CTEPEOMETPHUECKHE 3aa4ul Ha HAXOKIEHNE
TCOMETPHUCCKUX BETUUUH (JJTUH, YTIIOB, TUTOMIACH,
00BEMOB);

OLeHKa B paMKaXx TEKYIIETO KOHTPOJIS Ha
MIPAKTUYCCKUX 3aHATHSIX.

O1leHKa BBIIOJIHEHNS JOMAIIHUX
3aJIaHHH.

OreHKa BBITOTHEHMSI KOHTPOJIBHOM
paboTEHIL.

HCIIOJIB30BATh MPU PCHICHUU CTCPCOMECTPHUICCKUX 3ada4d
IJTAHUMETPUICCKUC (baKTI:I 1 MCTOBI,

OLeHKa B paMKaXx TEKYIIETO KOHTPOJIS Ha
MPAKTUYCCKUX 3aHATUSX.

O11eHKa BBINOJIHEHNS JOMAIITHUX
3aJIaHU.

OLieHKa BBITTOTHEHHS] KOHTPOJIBHOU
paboTEHI.

IIPOBOJUTE NOKa3aTCIIbHBIC PACCYXACHUA B XOA€ PCIICHUA
3agad

OueHka B paMKax TEKyIIETro KOHTPOJIS Ha
MPaKTUIECKUX 3aHATHSAX.

O1eHKa BBITTOTHEHUS TOMAIIHUX
3aJlaHUi.

OueHKa BBIITOTHEHHST KOHTPOIBHOMN
paboThI.

3unanns:

3HAYCHUE MaTeMAaTHIECKON HAYKH JJIs PEIICHUS 3a/1ad,
BO3ZHUKAIOIIUX B TEOPUH U MPAKTUKE; IIUPOTY U B TO KE
BpEMs OTPAaHUYCHHOCTh MIPUMEHEHHUSI MaTEMaTUYECKUX
METOJIOB K aHAJIN3Y U MCCIICIOBAHUIO MTPOIIECCOB U
SIBJICHWH B IPUPOJIC M OOIIECTBE;

OreHKa IeSTETBHOCTH 00YYAIOIIErocs B
nporiecce OCBOEHHs 00pa3oBaTeIbHOM
MPOTPaMMBbI Ha MPAKTUUCCKUX 3aHITUAX

3HAQUYEHUE MPAKTUKHU U BOIIPOCOB, BOZHUKAIOUIUX B CaMOM
MaTeMaTHKe it (QOPMUPOBAHUS U PA3BUTHUS
MaTeMaTH4YeCKOW HAYKH; HCTOPUIO PA3BUTHSA MOHATHUS
YHClia, CO3JaHUsl MaTEMaTHUYECKOTO aHAN3a,
BO3HUKHOBEHUS U PA3BUTHUS T€OMETPUH;

OweHKa JeSTENbHOCTH 00YYaroIerocs B
IpoIecce OCBOCHHS 00pa30BaTEIbHOM
HpOrpaMMBbl Ha IPAKTUYECKHUX 3aHATUSIX

YHHUBEPCAIBHBIN XapaKTep 3aKOHOB JIOTHKH
MaTEMaTUYECKUX PACCYKICHUN, UX TIPUMEHUMOCTH BO
BCEX 00JIACTSIX YEJIOBEUECKOU JCSITETLHOCTH

OrneHka IeATEIHHOCTH 00YJarOIIerocs B
mpoliecce OCBOeHHs 00pa3oBaTeIbHOM
MPOTPaMMBbI Ha TPAKTUICCKUX 3aHATHSIX

BEPOATHOCTHBIN XapaKTep Pa3InIHBIX MPOLIECCOB
OKPY’KaroIIero Mupa

OreHka JeATEIHPHOCTH 00YJarOIIerocs B
nporiecce OCBOSHHs 00pa3oBaTeIbHOM
MPOrPaMMBbI Ha TPAKTUICCKUX 3aHATHSIX
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