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1. MOACHUTEJIbBHASA 3AIIMCKA
[Iporpamma oOuieoOpa3zoBarenbHOro yueOHoro mnpeamera «Maremaruka»y YOILO3Y

npennasznaueHa ainsg marematuku B KOKKX ATACY mpu peanusainuu oOpa3oBaTeabHOM
IPOrpaMMBbI CpeTHETo 00Iero 00pa3oBaHus B MpeaesiaX OCBOCHHUS OCHOBHOM
npodeccuonanbHoi oopazoBatenbHoU nporpammbl CITO (OITOIT CITO) Ha 6a3e 0CHOBHOTO
o011ero 00pa3oBaHus MPH MOATOTOBKE KBATU(PUIIMPOBAHHBIX PAO0UMX, CITy>KaIIHX.
[Iporpamma pazpaborana Ha ocHoBe TpeOoBanuit PI'OC cpemgnero odmero oOpa3oBaHUs,
NPEABABISIEMBIX K CTPYKTYPE, COACPKAHUIO U Pe3yJibTaTaM OCBOCHMS y4eOHOTO IMpeaMeTa
«Marematrkay, B COOTBETCTBUM ¢ PeKOMEHIAIMAMHE IO OPTaHU3AIMU TIOTYUYCHHS CPETHETO
oOmiero o00pa3oBaHUs B TIpejeliax OCBOCHMS 0O0pa3oBaTEIbHBIX MPOrPaMM CPEIHEro
npodeccuoHanbHOr0 00pa3oBaHus Ha 0a3e OCHOBHOTO oO0Iero oOpa3oBaHUS C Y4ETOM
TpeboBaHMiA (hemepanbHBIX TOCYIAPCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB M TOJydaeMOn
npodeccun WIM CHEIUAIBHOCTH CPEAHEro MPOPECCHOHAIBHOTO 00pa30oBaHUs(ITMCHMO
JlenapTameHTa TOCYy/IapCTBEHHOM MOJUTHKU B cepe MOAroTOBKM pabdouux kaapoB u AI1O
Muno6pnayku Poccuu ot 17.03.2015 Ne 06-259). 15.01.05 «CBapuiuk (py4yHOM ¥ YaCTUYHO
MEXaHU3UPOBAHHOU CBapKu (HAIJIaBKH)

Coneprkanue mporpammbl «MaTeMaTrKay HaIlpaBICHO HA JOCTHKCHHUE CIEAYIOIINX

LETIeH:

obecrieueHre CHOPMHUPOBAHHOCTH TMPEACTABICHUNH O CONMAIBHBIX, KYJIbTYPHBIX U
HUCTOPUYECKHX (DAaKTOpaX CTAHOBIICHUS MaTEMAaTHKH;

obecrieuenrne CHOPMHUPOBAHHOCTH JIOTUYECKOTO, AJITOPUTMHUYECKOTO W MaTEeMaTHYECKOTO
MBIIIICHUS;

obecrieuenre cHOPMHUPOBAHHOCTH YMEHUU MPUMEHSTH MOJYyUYCHHbIE 3HAHUS TIPHU PEIICHUH
pa3IMYHBIX 33]1a4;

obecrieyeHne  CPOPMHUPOBAHHOCTH  TPEACTABJICHUMM O  MaTEeMaTHUKe KakK  YacTH
00111e9eI0BeUeCKON KYJIbTYPhl, YHUBEPCATHLHOM SI3bIKE HAYKH, TIO3BOJISIFOIIEM OMKCHIBATH U
U3y4aTh peajbHbIC MPOIECCHI U SBJICHHUS.

BOCIIUTAHWE  JYXOBHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K  CAMOIIO3HAHHIO M
CaMOCOBEPIIICHCTBOBAHHIO, CIIOCOOHONW K CO3WAATENIbHOW NEATebHOCTH B COBPEMEHHOM

MHUDpE.



B nporpammy BKJIIOUEHO COJIep>KaHKe, HAlPaBJIEHHOE Ha (JOPMUPOBAHUE Y CTYJIEHTOB
KOMITETeHIIUH, HeoOxoauMbIx 11Jist kKauecTBeHHOTo ocBoeHus OITOIICIIO Ha 6a3e ocHOBHOTO
o011ero 00pa3oBaHus ¢ MOTYYEHUEM CPEAHETO 00IIero 00pa3oBaHus; IPOTPaMMBI
noaroToBku cnenuaiuctos cpeanero 3seHa (IITIKPC). 15.01.05 «Capiuk (py4Hoi u

YaCTUYHO MEXAHU3UPOBAHHOM CBAapKH (HAIUIABKH)

2. OBIIIASI XAPAKTEPUCTHUKA YUEBHOI'O ITIPE/IMETA
Marematuka YOIL.03VsaBngercs (yHIaMeHTaAIBHON 00111€00pa30BaTeIbHON JAUCITUTLIINHON

CO CIOKMBIIUMCSI YCTOHYMBBIM COJIEpPKaHHEM U OOIIUMHU TPeOOBAaHMSAMH K TOJTOTOBKE
00yJaroImMXxcs.

B npodeccrnonanbHbIx 00pa30BaTENbHBIX OpraHU3AlMAX, PEATU3YIOIHUX 00pa30BaTEIbHYIO
nporpamMmy cpenHero obmero oopaszoBanus B npenenax ocBoeHus OIIOIT CIIO na Gaze
OCHOBHOTO 001Iero oOpa3oBaHMs, H3y4ye€HUE MaTEeMaTHUKH HMEET CBOM OCOOEHHOCTH B
3aBUCUMOCTH OT MpoduJisi mpodhecCUOHATIBHOTO 00pa30BaHusl.

[Tpu ocBoenun cnenuansHocTel CIIO TexHomormueckoro npouist npoQeccuoHaAIbHOTO
o0pa3zoBaHMsl MaTeMaTUKa H3ydaercsa Ooisiee yriyOJIEHHO, Kak NpOQUIbHBIA y4eOHbIN
IpeIMET, YIUTHIBAIOIAs CIEU(PUKY OCBAMBAEMBIX CIEIIMATLHOCTEH.

OTO0 BBIpaXkaeTcs B COJAEPKAHUU OOYUYEHHsI, KOJIMYECTBE YAaCOB, BBIACISAEMbIX Ha M3yUYCHHUE
OTJICBHBIX TEM TMPOTPAMMBbI, TIyOMHE WX OCBOCHHS CTYACHTaMH, OOBEME M XapakTepe
MPAKTUYECKUX 3aHITHUM, BUJIaX BHEAYAUTOPHON CAMOCTOSITEILHOM pabOThI CTY/IEHTOB.
OO1ue 1enu u3ydyeHus MaTeMaTHKU TPAJAULIMOHHO PEalIN3yIOTCS B YETHIPEX HANpaBICHUSIX:
oO11ee mpencTaBlIeHne 00 UIeIX U METOJIaX MaTEMaTUKU; UHTEJUIEKTyalIbHOE Pa3BUTHE;
OBJIaJIcHUE HEOOXOAMMBIMU KOHKPETHBIMU 3HAHUSMH UM YMEHHUSIMH; BOCHHUTATEIbHOE
BO3JICHCTBHE.

[Ipodunuzanus ueneid MaTeMaTUYECKOro 00pa3oBaHUsI OTPaXKaeTcs Ha BRIOOpE

MPUOPUTETOB B OpraHM3aluu y4eOHOU nesrenbHOoCTH oOydarommxcs 15.01.05 «Crapmuk
(py4HOM ¥ YaCTMYHO MEXaHU3HPOBAHHOM CBapku (HariaBku). [ TEeXHOJIOTHYECKOro

npoduist MpodheCCHOHATBHOTO 00pa30BaHus BEIOOD IIEJICH CMEIASTCs B MParMaTHIeCKOM



HapaBJICHUH, IPEIyCMATPUBAIOLIEM YCWIEHHE M PACUIMPEHUE TMPHUKIAJHOTO XapakTepa
U3YyYEHUS MaTEMATUKH, IPEUMYILIECTBEHHOW OpPUEHTAIIMH Ha aITOPUTMUYECKUM CTUIIb
ITO3HABATEJILHOU JEATEIIBHOCTH.

W3ydyeHne MareMaTHKH Kak HpO(UIBbHONW 00111e00pa30BaTENbHOIO y4eOHOrO IpeaMETa,
YUUTBIBAIOMIEH crienuuKy ocBanBaeMbix ctynentamu npodeccuu CI10, obecnieunBaercs:
BBIOOPOM pa3JINYHBIX MOAXO0B K BBEIEHUIO OCHOBHBIX MOHSTHI;

dbopMUpOBaHUEM CUCTEMBI YU€OHBIX 3aJIaHUM, oOecrieurnBaromux 3QPeKTUBHOE
OCYIIECTBIICHUE BHIOPAHHBIX I[EIEBBIX YCTAHOBOK;

o0oraiieHleM CIIeKTpa CTHIIEH Y4eOHOH NEATEIbHOCTH 3a CUET COINIAaCOBAHMSI C BEIYILUMU
JeSITEIbHOCTHBIMU XapaKTEPUCTUKaMU BEIOPAHHON CIEIIHATIbHOCTH.

[IpodunbHas coctaBistomas oTpaxaercss B TpeOOBaHUAX K MOATOTOBKE OOydaromMXcAd B
YaCTHU:

o011e#l crucTeMBl 3HAHUIA: COIep KaTeIbHbIE TPUMEPHI UCITOJIb30BAHNS MaTEMAaTHUYECKUX UACH
Y METOJIOB B NMPO(PeCCUOHANBHOM 1€ATEIbHOCTH;

YMEHMH: pa3auuue B YypPOBHE TPEOOBAHMH K CJIOXKHOCTU HPHUMEHSEMBIX aJrOpPUTMOB;
NPAKTHYECKOTO HWCIOJB30BaHUs TMPHUOOPETCHHBIX 3HAHMA WM YMEHUH: WHAMBHIYaJTIbHOTO
y4eOHOTO OIbITA B IOCTPOCHUH MAaTEMaTUYECKUX MOJIEJIeH, BBITOJIHEHNHU HCCIEA0BATEIbCKUX
IPOEKTOB.

Taxum oOpa3om, peanuzainus coepKaHus yueOHOro MpeIMeTa OpUSHTHPYET Ha
IPUOPUTETHYIO POJIb IPOLIECCYATBHBIX XapaKTEPUCTUK yUeOHOM pabOThl, 3aBUCSILUX OT
npoduiis npodeccuonanbHoro oopazoanus 15.01.05 «Cpapuuk (pyyHOil 1 HACTUYHO
MEXaHU3UPOBAHHOW CBapKu (HAIJIaBKH), MOJyUYEHHUsI OMNbITA UCIOJIb30BAHUS MaTEMaTUKH B
COJIepKaTeNbHBIX U MPOPECCHOHATBHO 3HAYUMBIX CUTYAIUSIX MO CPaBHEHHIO ¢ (OpMaTbHO-
YPOBHEBBIMH PE3YJIbTATUBHBIMH XapaKTEPUCTUKAMHU O0yUEHUSI.

Coneprxanue yueOHOro MpeMeTa pa3padoTaHo B COOTBETCTBUU C OCHOBHBIMU
coJlepKaTeIbHBIMU JIMHUAMU O0YyUEHUs MaTEMaTHKE:

anreOpanyeckas JHMHMS, BKJIIOYAIONIAsl CHUCTEMATH3allUI0 CBEACHMHM O 4MCaX; H3ydyeHue

HOBBIX U 0000IIICHNE paHee N3YUCHHBIX orepalnii (BO3BEICHUE B CTCTICHD, U3BJICUCHHE



KOpPHS, JIorapu(MUpoBaHue, CHHYC, KOCUHYC, TAHT'€HC, KOTAHTE€HC U OOpaTHbIE K HUM);
U3YYEHUE HOBBIX BHUJOB YHCIOBBIX BBIpaXEHUH U (HOPMYJ; COBEPIICHCTBOBAHUE
MPAKTUYECKUX HABBIKOB U BBIUUCIUTEILHON KYJIbTYpbl, PACIIUPEHUE U COBEPIIICHCTBOBAHUE
anredpanyecKkoro ammapara, cOpMUPOBAHHOTO B OCHOBHOM IIIKOJIE, U €r0 NMPUMEHEHHUE K
PEIICHUIO MATEMATUYECKUX U MTPUKJIIAIHBIX 3a]1a4;

TEOPETUKO-(PYHKIIMOHANIbHASL JIMHUS, BKJIIOYAIONIAs CHUCTEeMaTU3allul0 W paclIupeHue
CBEJICHUN 0 PYHKIUSAX, COBEPLUICHCTBOBAHUE I'PaPUUECKUX YMEHUN;

3HAKOMCTBO C OCHOBHBIMU HJESMH W METOJAaMU MAaTeMaTHYECKOrOo aHaliu3a B 00bEME,
MO3BOJISIONIEM UCCIIEN0BATh dJIEMEHTapHbIe (QYHKIIMK U periaTh MPOCTEHIIIE
reoMeTpudeckue, Pu3NIeCcKue U Ipyrue NpukiaaHbie 3a1auu;

JUHUST YpPaBHEHUHW W HEPABEHCTB, OCHOBaHHAs Ha TMOCTPOCHUM U UCCIEAOBAHUU
MaTeMaTUYeCKUX MOJENIel, Tepecekaromascs ¢  anreOpandyeckol W TEOPETHUKO-
(GYHKIIMOHATBHOM JIMHUSIMA M BKJIIOYAIONIAs Pa3BUTUE U COBEPIICHCTBOBAHUE TEXHUKHU
anreOpanyecknux MpeoOpa3oBaHUl Il pEIICHUs YPaBHEHUW, HEPAaBEHCTB U CHUCTEM;
dbopMHpoBaHUE CIIOCOOHOCTU CTPOUTH UCCIENOBATh MPOCTEHIIINE MAaTEMAaTUYECKUE MOJIETU
MIPU PEIICHUHU MPUKIIAIHBIX 3a]1a4, 33]1a4 U3 CMEXKHBIX U CTICIIUATbHbBIX TUCIUIUINH;
reOMETPUYECKasl JIMHUS, BKJIOYAIONIasi HArJSAHbIE IMPEICTAaBICHUS O MPOCTPAHCTBEHHBIX
durypax ¥ HU3y4YeHHE UX CBOMCTB, (QopMHpOBaHHWE U Pa3BUTHE MPOCTPAHCTBEHHOTO
BOOOpaXKEHUS, pa3BUTHUE CHOCOOOB TEOMETPUYECKUX M3MEPEHHUM, KOOPAMHATHOTO W
BEKTOPHOTO METOAOB JIJI PELICHUS] MATEMAaTHUYECKUX U IPUKIIAIHBIX 3a]1a4;

CTOXACTUYECKasl JIMHUS, OCHOBaHHAsl HAa PA3BUTUM KOMOUHATOPHBIX YMEHUM, MPEICTaBICHUN
0 BEpPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX OKPY>KAIOIIETO MUPA.

B mianax nmporpammbl yueOHBIN MaTepuan mpeAcTaBlieH B popMe depeTyroerocs
pa3BepThIBAHUSI OCHOBHBIX COJIEpKATEIbHBIX JIMHUN (anreOpanydeckoil, TEOpETUKO-
(GYHKIIMOHATBHOM, YpaBHEHUN W HEPABEHCTB, T'€OMETPUYECKOM, CTOXACTHYECKOM), YTO
MO3BOJISIET THOKO MCIOJB30BaTh UX PACIONIOKEHNE U B3aUMOCBSI3b, COCTABISATh pabouuit
KaJICHIApHBIN TUTaH, MO-pa3HOMY uepeays yueOHble TeMbl (TJ1aBbl YUeOHMKA), YUUTHIBAS
pod b MpoheCcCHOHATBHOTO 00pa30BaHus, CIECIU(PUKY OCBAMBAEMOW CIECIIMAIIEHOCTH
CIIO
15.01.05 «CBapmuk (Py4HOH M YACTUYHO MEXAaHM3UPOBAHHOM CBAPKHU (HAIJIABKH),

FJ'IY6I/IHy N3Yy4YCHUS MaTCpualia, YypOBECHb IIOATOTOBKU CTYACHTOB I10 IIPCIAMCTY.



N3yuyenue oOuieoOpazoBarenbHOro yueOHOro mnpeamera «MaremaTuka» 3aBeplIacTcs
MOJIBEICHHEM UTOTOB B (hOpME PK3aMeHa B paMKax MPOMEXYTOYHOM aTTeCTalliy CTYJICHTOB B

npouecce ocBoeHus: ocHoBHON OIIOII CIIO ¢ nosiyueHrem cpenHero oomero oopa3oBaHus

(IITIKPC).

3. MECTO YYEBHOI'O IIPEJIMETA B YYEBHOM IIJIAHE

VYuebnsiii penmer «MaTeMaTuka» SIBIsETCS y4€OHBIM MPEIMETOM 00sA3aTeIbHON
npeaMeTHo obmactu «Marematuka u uHpopmatukay DI'OC cpegnero obiiero
00pa3oBaHUsI.

B  mpodeccruoHanbHbIX  00pa3oBaTENbHBIX  OpraHU3alUsgX,  PEATU3YIOMIMX
o0Opa30BaTe/IbHylI0 MPOrpaMMy CpPEIHEro OO0IIero oOpa30BaHMs B IpeAesaX OCBOCHUS
OIIOII CIIO nHa 6a3e ocHOBHOTO 00111eT0 00pa3oBaHusl, yueOHBIN npeameT «MaremaTukay
u3ydyaercsi B oOuieoOpa3zoBarenbHoM 1ukie ydyeOHoro miaHa OIIOIT CIIO na Oaze
OCHOBHOTO 00111er0 00pa3oBaHus C MOJydYeHUEM cpeiHero ooiiero oopaszosanus (ITTIKPC).

B yueOnbix muanax IIIIKPC yueOHbIil npeamer «MaTtemaThka» BXOJUT B COCTaB
o0mux o0ueo0pa3oBaTeIbHbIX YYEOHBIX AUCHUIUIMH, (POPMHUPYEMBIX U3 00s3aTEIbHBIX
npenmetHbix obnacteit ®I'OC cpemnero obmero obpaszoBanus, crenuanbHocteit CIIO

COOTBETCTBYIOIIETO MpoduJis MpodhecCUOHATBHOTO 00pa30BaHusl.

4. ITAHUPYEMBIE PE3YJBTATBI OCBOEHUSA YUYEBHOI'O ITPEJMETA
OcBoeHue cosepkanus yueOHOro npeaMera «MaremaTrkay o0ecreunBaeT
JTOCTIDKEHUE CTYICHTAMH CIICAYIOIINX PE3YIbTATOB:

JIUYHOCHIHBIX:
c(hOpPMHPOBAHHOCTh TPEACTABICHUA O MaTEMaTHKE KaK YHUBEPCATbHOM S3bIKE

HAYKH, CPEJICTBE MOJICIMPOBAHUS SIBIICHUH U MPOLIECCOB, UJIESIX U METOJIaX MATEMATUKY;
[IOHUMAHUE 3HAYMMOCTU MATEMATUKU Ui HAYyYHO-TEXHUYECKOro Iiporpecca,
c(hOpPMHUPOBAHHOCTH OTHOIIEHUSI K MATEMATHKE KaK K 9YaCTH 00IIEUETI0BEUECKOU KYIbTYpPhI
Yyepe3 3HAKOMCTBO C UCTOPUEU PA3BUTHUS MATEMATUKH, SBOJIIOLIMEN MATEMATHYECKUX UIEH;
pa3BUTHE  JIOTUYECKOTO  MBIINUICHHS, MPOCTPAHCTBEHHOTO  BOOOpPaKEHUS,
AITOPUTMUYECKON KYJBTYPhl, KPUTUYHOCTH MBIIUICHUS HAa YPOBHE, HEOOXOAUMOM JIJist
Oynymeid mnpodeccHoHanbHON NEeATeNbHOCTH, Il TPOAOJKEHUsT oOpa3oBaHUS U

caMmo00pa3oBaHus;



OBJIQZICHUE MATEMaTUYECKUMM 3HAaHWSAMM M YMEHHUSIMH, HEOOXOAMMBIMU B
MMOBCETHEBHOM KMW3HHU, JUISI OCBOCHHUSA CMEXKHBIX E€CTECTBEHHOHAYYHBIX IUCUUIUIMH U
JUCIMIUTUH MPOo(ecCHOHANBHOTO LUKIIA, I MOJydeHHs o0pa3oBaHUS B 00JacTsIX, HE
TpeOyIOIHUX YIIIyOJIEeHHON MaTeMaTH4eCKON MOITOTOBKY;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30oBaHWIO, B TOM YHCIIE CaMOOOpa30BaHUIO, HA
MPOTSKEHUH BCE JKU3HU; CO3HATEIPHOE OTHOLICHHWE K HEMPEPHIBHOMY 00Pa30BaHUIO KaK
YCIIOBHIO yCIIEUTHOW MPO(ECCHOHATIBHON U OOIIECTBEHHOM I€ATEIbHOCTH;

TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSATEIBbHON TBOPYECKOM M OTBETCTBEHHOM
NEeSATENbHOCTH;

TOTOBHOCTh K KOJUIEKTUBHON pa0oTe, COTPYJAHMYECTBY CO CBEPCTHHKaMHU B
o0Opa30BaTeNbHOM, OOLIECTBEHHO MOJIE3HOH, y4eOHO-UCCIEeN0BATENbCKON, MPOEKTHOU U
JIPYTUX BUIAX JACSITEIbHOCTH;

OTHOILIEHHWE K MPOPECCHOHATBHON MEATEIbHOCTH KaK BO3MOXKHOCTH y4acTusi B
PEILIEHNH JIMYHBIX, OOIIECTBEHHBIX, TOCYAapCTBEHHBIX, OOIIEHAIMOHAJIBHBIX TPOOIIEM;

Memanpedmemublx:
YMCHHUC CaMOCTOSATCIbHO OIPCACIIATL HEIU ACATCIBHOCTH W COCTABJIATH IIJIAHBI

NEATEIbHOCTH; CAMOCTOSATENBHO OCYILIECTBISATh, KOHTPOJHMPOBATH M KOPPEKTUPOBATH
JEeSITeIIbHOCTh; MCIIOJIb30BaTh BCE BO3MOKHBIE PECYPCHI ISl IOCTUKEHUS TTOCTABIECHHBIX
LEJIEH U peaTu3alliu TIAHOB JIESTEIIbHOCTH;

BBIOMPATh YCIICIIHbIE CTPATETUN B PA3IUYHBIX CUTYAITUSIX;

yMEHHE TMPOAYKTUBHO OOIIAThCA W B3aUMOJCHCTBOBATh B IMPOIIECCE COBMECTHOM
NEATEeIbHOCTH, YYUTHIBATH IMO3UIMU JPYTUX YYACTHUKOB JACSATEILHOCTH, A(D(PEKTUBHO
paspemniarh KOH(JIUKTHI;

BJIQJICHUE HaBBIKAMU ITO3HABATEIHHOW, YU4€OHO-HCCICIOBATEIHCKON U TIPOCKTHOU
NEATCIIbHOCTH, HaBBIKAMH pa3pelieHus NpoOjeM; CIOCOOHOCTh W TOTOBHOCTH K
CaMOCTOSITEIBHOMY TMOMCKY METOJOB PELICHUSI MPAKTUYECKUX 3a7ay, MPHUMEHCHUIO
PA3JIMYHBIX METOJIOB ITO3HAHUS;

TOTOBHOCTh M CIIOCOOHOCTb K CaMOCTOSITEIbHON MH(OPMAIIMOHHO-TTI03HABATEILHOM

ACATCIIBHOCTH, BKJIIOYasd YMCHHC OPHUCHTHUPOBATLECA B PA3JIMYHBIX HCTOYHHKAX
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uH(pOpMaLU, KPUTUYECKU OLIEHUBATh U HHTEPIIPETUPOBATH HHPOPMALIHIO, TOITYHAEMYIO U3
pa3IUYHBIX UICTOYHUKOB;

BJIAJICHUE SI3bIKOBBIMU CPEJCTBAMU: YMEHHE SICHO, JIOTHYHO U TOYHO M3J1ararb CBOIO
TOYKY 3pEHHsI, HCIIOIb30BATh aJICKBATHBIC SI3bIKOBBIE CPECTBA;

BJIa/ICHWE HaBBIKAMU TO3HABATENBbHOM periekcHHd Kak OCO3HAHUS COBEPIIAEMbIX
JEUCTBUN M MBICIMTEIBHBIX MPOLECCOB, UX PE3YNbTATOB M OCHOBAHMI, IPaHUL] CBOETO
3HAHWS U HE3HAHUS, HOBBIX ITI03HABATEIIBHBIX 3a/1a4 U CPEACTB IS UX JTOCTHKCHMUS;

LEJIEYCTPEMIIEHHOCTh B TMOMCKAaX M MPUHATUU PELIEHUH, COOOpPa3UTENBHOCTh U
UHTYULUS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX MPEACTABICHUI; CIOCOOHOCTh BOCIIPUHUMATh
KpacoTy U TapMOHHUIO MHPA;

npeoOMemHbix:

c(OpMUPOBAHHOCTb MPEACTABICHUI O MaTEMAaTUKE KaK YaCTU MUPOBOM KYJIbTYpHI U
MeCTe MaTeMaTHKU B COBPEMEHHOM LIMBUJIM3ALIMHU, CITIOCO0AX OMMCAHMS SIBIEHUN PEaTbHOTO
MHpa Ha MaTEMaTUYECKOM SI3BIKE;

c(OPMUPOBAHHOCTH NPEICTABICHUNA O MATEMAaTUYECKUX MOHATUAX KaK BaKHEHIIINX
MaTE€MaTUYECKUX MOJIENSAX, MO3BOJSIOIIMX OINUCHIBATh M WM3y4yaTh pas3HbIe MPOLECCH U
SBJICHMSI; TIOHMMAaHHE BO3MOYKHOCTHM AaKCMOMATHYECKOIO0 IOCTPOCHHSI MAaTEMAaTHYECKHX
TEOpUHU;

BJIaJICHUE METOAaMHM JOKA3aTeIbCTB U aITOPUTMOB PEILICHUS, YMEHHE UX TPUMEHSTD,
IPOBOJUTH JOKAa3aTEIbHbIE PACCYK/ICHUS B XOJ/I€ pELICHUS 3a/1a4;

BJIAJICHUE CTaHJAPTHBIMU NIPHEMaMH PEUICHUS] palMOHANbHBIX U UPPALMOHAIBHBIX,
[IOKA3aTeJIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUI U HEPABEHCTB, X CUCTEM;

MCITOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MIPOrpaMM, B TOM YHUCIIE IS IIOUCKA IYTH
pEelIeHUs U WILTIOCTPALMU PEILICHUS YPABHEHUN U HEPABEHCTB;

c(OPMUPOBAHHOCTh MPEACTABICHUN 00 OCHOBHBIX MOHATUSAX MaTEMaTHYECKOIO
aHajdM3a M MX CBOWCTBAX, BJaJCHHE YMEHHUEM XapaKTEepU30BaTh MOBEACHHE (PYHKIUH,
UCIOJIb30BAaHUE TIOJYUYECHHBIX 3HAHUH JJI ONTMCAHUS U aHAJIN3a PEabHbIX 3aBUCUMOCTEN;

BJAJCHUE OCHOBHBIMM  TOHATHSIMH O INIOCKHX W  MNPOCTPAHCTBEHHBIX
r€OMETPUYECKUX (QUrypax, HX OCHOBHBIX CBOMCTBaX; C(HOPMHUPOBAHHOCTb YMEHHUS

pacmo3HaBaTh TreOMETpUUYECKHe (UTYpPhl Ha YEpTEKax, MOJEISIX U B pPeaJbHOM MHPE;
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NPUMEHEHUE U3YUYEHHBIX CBOWCTB TeOMETpuYecKux (uryp u Qopmyn s pelieHus

ICOMCTPHUUCCKHUX 3aaa4 U
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3a7a4 C MPAaKTUYECKUM COAEPIKAHUEM;
chOpPMHPOBAHHOCTh TPEACTABICHUA O Tpolleccax U SBJICHUAX, HUMEIOIIUX
BEPOSITHOCTHBIA XapakTep, CTATUCTHYECKUX 3aKOHOMEPHOCTSX B pEalbHOM MHUpE,
OCHOBHBIX IMOHATHUSX DJJEMEHTAPHOW TEOPUM BEPOATHOCTEW; YMEHMH HAXOIWTh U
OLICHUBATh BEPOSTHOCTH HACTYIICHUS COOBITUM B MPOCTEUIINX MPAKTUUECKUX CUTYAIUSIX
Y OCHOBHBIE XapaKTEPUCTUKU CITyYallHBIX BEJIMUUH;

BJIQJICHUE HABBIKAMU MCIIOJIb30BAHUSI TOTOBBIX KOMIIBIOTEPHBIX IPOrPAMM IpU
pELICHNUH 337aY;

U IONOJTHUTEJIbHO OTPAKATD:

1) chopMUPOBAHHOCTh NPEJICTABICHHA O HEOOXOIUMOCTH JOKa3aTCIbCTB IPH
000CHOBAaHMM MaTEMAaTUYECKUX YTBEPKIACHUH M POJM aKCHOMATUKH B TPOBEJICHUU
JETYKTUBHBIX PACCYXKICHUM;

2) chopMHUPOBAHHOCTh TMOHATUHHOIO ammapata MO OCHOBHBIM pa3lieiaM Kypca
MaTE€MaTHWKH; 3HAHUW OCHOBHBIX TeopeM, (OpPMYyl M YMEHHsS HX HNPUMEHSATH, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOJIUTh HECTAHJAPTHBIE CIIOCOOKI PEIICHUS 3a/1a4;

3) chopMHPOBAHHOCTH YMCHHI MOJCIHUPOBATh pPealibHbIC CUTYAIlUH, UCCIICAOBAThH
MOCTPOCHHBIE MOJIEIIN, HUHTEPIIPETUPOBATD MOJYUCHHBIN pe3yJIbTaT;

4) chopMUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHATHIX MATEMATHUYECKOIO
aHalM3a U WX CBOMCTBax, BIAJCHUE YMEHHUEM XapaKTepuU30BaTh MOBEACHUE (DYHKIIHA,
WCIIOJIb30BaHUE MTOTYUYCHHBIX 3HAHUH JJIs1 ONMMCAHUs U aHaJIM3a peaIbHbIX 3aBUCUMOCTEH;

5) BiameHHE YMEHHUSIMHU COCTABJICHUS BEPOSTHOCTHBIX MOJIEJICH IO YCIOBHUIO 3a1aun
Y BBIUUCIICHUS] BEPOSITHOCTH HACTYILJICHUSI COOBITUM, B TOM YUCII€ C TPUMEHEHUEM (POopMyI
KOMOMHATOPUKHA U OCHOBHBIX TEOPEM TEOPUM BEPOSITHOCTEH; MCCIICOBAHUS CIIyYalHBIX

BCJIMYHH I10 UX PACIIPCACICHUILO.
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5. COAEPKAHUE YYEBHOI'O IPEJIMETA

HanMmenoBanue
pa3aesioB U TeM

Coaep:xanue y4eOHOro MmarepuaJia 1 (pOpMbl OPraHU3aALNU
AeSITeIbHOCTH 00y4AI0IHXCS

Pa

3aeJ1 1. BBenenne. PazBuTHe NOHATHA O YHCJIE

MaremaTrka B HayKe, TEXHUKE, SKOHOMHUKE, HH)OPMAITHOHHBIX

Tema 1. TEXHOJIOTHSIX U IPAKTUYECKOH JieaTenpHOCTH. Llenu u 3agaun uzydeHus
Beenenue. MareMatuku npu ocBoenuu crienuanbaocteit CI1O.Henbie u
JeiicTBUTE/IbHBIE YHCIA. pauMoHalIbHBIC Yynciia. [lelicTBUTENbHbIC Yncia. Beinoninenue
Mpubmkénnpie apu(MeTHUECKUX NeHCTBUI HaJ YHCIaMH, COYETasi yCTHBIE U
BBITHCICHNSL. IMCHMEHHBIE IPUEMBL

KommiekcHble uncina u aeiictBus Haa HUMH. Haxoxaenne npuommkEHHBIX
Tema 2. BHauYeHUH BeNW4YHH. BepHble U 3HavaIue Hugpbl B TPUOIMKEHHBIX

KoMiiekcHEIE YncIa

BBIYHCJIICHUAX.

Pa3nen 2. OcHOBBI TPUTOHOMETPUH

Tema 3.
Tpuronomerpuyeckue
(pyHkuum 1100010 yria

OcHoBHble OHATHS. Pagnannas mepa yria. BpamareiabHoe 1BUXEHUE.
Cunyc, KOCUHYC, TAHT€HC U KOTaHTeHC unciia. GopMmynupoBaHue
OTIpeie]ICHUH TPUTOHOMETPHUYECKUX (DYHKIIUH [T YTIIOB IIOBOPOTA U OCTPBIX
YIJI0B NPSIMOYTOJIBHOTO TPEYTOJIbHHUKA U 00BSICHEHHE UX B3aUMOCBSI3U

Tema 4.

®opmyJibl TPUTOHOMETPHUH.
IIpeodpazoBanue
TPUTOHOMETPHYECKHX
BbIpaKeHHU I

HpI/IMeHeHI/Ie OCHOBHBIX TPUTOHOMCTPHYCCKUX TOXICCTB JUIIA
BBIYUCIICHUS] 3HAYEHU I TPUTOHOMETPUYECKUX (DYHKIHMI O OAHON U3 HUX.
M3yueHre OCHOBHBIX (OPMYNI TPHUTOHOMETPHH: (OPMYIBI CIOXKEHUS,
yIIBOGHHUS, MPeoOpa3oBaHMUsl CYMMbl TPUTOHOMETPUYECKUX (YHKIMHA B
MMPOU3BCACHUC U TPOU3BCACHUSA B CYMMY U IPUMCHCHHC ITPHU BEIYHUCIICHUN
3HAYEHUS] TPUTOHOMETPUYECKOIO BBIPAKEHUS U YIIPOLICHHUS €TO.
O3HakOMJIEHME CO CBOWCTBAMHM CHUMMETPUM TOYEK Ha €IMHUYHOU
OKPYKHOCTHU M TPUMEHEHHE UX JUIs BBIBOAA (hOpMYJI IPUBEIEHUS

IIpakTnueckas padora Ne 1.
OcHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA

IIpakTnyeckas padora Ne 2.
DopMyIIbl CII0KEHUS, YIBOSHUS U ITOJIOBUHHOTO yIJia

IIpakTnyeckas padora Ne 3.
TpuronomeTprdecKue BbIPAKEHUS.

IIpakTuyeckas padora Ne 4
[TpeoOpa3oBaHus MPOCTEUIINX TPUTOHOMETPHUUECKUX BBIPAXKEHUH

Tema 5.

DyHKINH, UX CBOIiCTBA 1
rpapuku

@ynkuuu. OOnacTh OMpeneneHuss U MHOKECTBO 3HaudeHMH. ['padux
¢ynkuuu. CoiicTBa (QYHKIMIA: MOHOTOHHOCTb, YeTHOCTh U HEYETHOCTb,
NEePUOAUYHOCTb, OTrpaHUYEHHOCTh. [IpoMexyTku Bo3pacTaHUs U
yObIBaHUs, HauOoJblllee U HaWMEHbILEE 3HAUYEHHs, TOUKU HKCTpeMyMa
(JlokanbHOTO MakcMMyMa U MHUHHMYMa). [Ipumepbl GyHKIIMOHAIBHBIX
3aBUCHUMOCTEH B pealbHBIX Mpoleccax U siBIeHusAX. [IpeoOpazoBanus
rpauKOB: TMapajuIeTbHbI MEPEHOC, CUMMETPHUs, OTHOCHTEIBHO OCeH
KOOPJMHAT U CUMMETPHSI OTHOCUTEIBHO Hayaja KOOpPAWHAT, CHMMETPHUS
OTHOCHUTENIbHO NpSIMOM Yy = X, pacTsDKEHHE U C)KaThue BJIOJIb Oceil
KoopauHaT. Tpuronomerpuueckue (QpyHKIMH, UX CBOMCTBA M rpaduKH,
NePUOANYHOCTh, OCHOBHOM mepuoia. Bzaumuo oOparHble (yHKUIUU.
Ob6nactp ompeneneHuss U oOJACTh 3HAUYEHUN OOpaTHOW  (PYHKIUH.
I'paduk oOpatHor ¢ynkunu. Haxoxnenue dyHkium, oOpaTHON JaHHOIA.

IIpakTnueckas padora Ne 5.
OcHoBHbIE cBOCTBA QYHKIIHHA
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IIpakTuyeckasi pa6ora Ne 6.
[Toctpoenue rpaduKOB TPUTOHOMETPUIECKUX (DYHKIIUH.

HaumenoBanue
pa3aesioB u TeM

Conep:xkanue y4eOHOro MmarepuaJjia u popMbl OpraHu3anumn
AesITeJIbHOCTH 00y4aIoIuXCs

IIpakTuyeckasi pa6ora Ne 7.
Beimonaenue npeoOpa3oBaHus rpaKoB

TpI/IFOHOMeTpI/ILIeCKI/IC (bYHKL[I/II/I YHCJIOBOI'O apryMmeHTa, 3HakK1, 3SHA4YCHUA

Tema 6. (byHKUINH HEKOTOPBIX yriioB. M300paskeHue JeHCTBUTEIbHBIX YHCET
Tpuronomerpuieckue TOYKAMU €JUHUYHOMN OKpYx)HOCTU. DOpMYyIIbl IpUBEAEHUS. APKCUHYC,
(yHKUMH 1HCI0BOTO APKKOCUHYC, apPKTAHI'€HC, ADKKOTAHI€HC YHCIIA.
aprymenra IIpakTyeckas padora NeS.

Tpuronomerpudeckue GyHKIUN YUCIOBOTO apryMeHTa.

IIpakTnyeckas padora Ne 9.

@opMyIIbl IPUBEICHUS

Pemenne mo ¢opmynam u TPUTOHOMETPHUECKOMY KPYTY MPOCTEHUIINX
Tema 7. TPUTOHOMETPUUYECKUX YypaBHeHUH. [IpuMeHeHue oOIUX METOIOB
Tpuronomerpuyeckue pellieHuss ypaBHEHUM (MpUBEIEHUE K JIMHEWHOMY, KBaJpaTHOMY, METOJ

YPaBHeHHUsl, HePABEeHCTBA U

cHCTeMbl YPABHEHUIH

pas3IoKEHUs] HAa MHOXKUTENIM, 3aMEHbl IE€PEMEHHON) NpU pelIeHUH
TPUTOHOMETPUYECKUX YPABHEHUN. Y MEHHE OTMEUYATh HA KPYTe peIleHUs
IIPOCTEUINX TPUTOHOMETPUYECKUX HEPABEHCTB. Pellenre HepaBeHCTB U
CHCTEM HEPAaBEHCTB C IPUMEHEHHEM Pa3IMUHbIX CIIOCOOOB.

IIpakTnyeckas padora Ne 10.
Pemenne TpUroHOMETpUYECKUX YPAaBHEHUI

IIpakTnyeckas padora Ne 11.
Pemenne TpuroHoMETpUUYECKUX HEPABEHCTB

IIpakTnyeckas padora Ne 12.
Pemenne cucteM TPUrOHOMETPUUYECKUX YPABHEHUM U HEPABEHCTB

Paznea 3. IlpsiMmble M IJIOCKOCTH B NPOCTPAHCTBE

Tema 8.

AKCHOMBI cTepeoMeTpun

B3anMHOe pacrnonoxkeHue IByX NpsMBIX B IpocTpaHcTBe. IIpu3Haku
B3aUMHOTI'0 PACIOJIOKEHUS IPAMBIX. B3auMHOE pacrionoxeHue npsaMon u
IIJIOCKOCTH. AKCHOMBI CTEPEOMETPUH

Tema 9.

IMapajyeJbHOCTD MPAMBIX

ITapajtenbHOCTH IPSIMOM U INTIOCKOCTH. B3auMHOeE pacrionoxeHue
IUIOCKOCTEN B mpocTpaHCTBE. [lapaynenbHOCTh INIOCKOCTEH.
[TapamnensHoe

H TI0CKOCTEH npoekTHpoBaHue. M3o0pakeHne NpocTpaHCTBEHHBIX (QUTYP.
pocTpaHcTBe IpakTuueckasi pa6ora Nel3.
ITapajtenbHOCTB NPSIMBIX U INIOCKOCTEN B IPOCTPAHCTBE
[TepnenaqukynsipHOCTD NpsAMBIX. [lepreHINKYyIApHOCTD NPAMON U
Tema 10. IIJIOCKOCTH. TEOopeMBI O MPSMBIX, IIEPIEHIUKYIISAPHBIX INIOCKOCTH.

IlepneHAUKYJSIPHOCTH

NpAMBIX U IJIOCKOCTEl B

MPOCTPAHCTBE

[lepnenaukynsp v HakJIOHHaA. TeopeMa 0 TpexX NepHeHIUKYIIIPaAX.
[lepnieH AUKYISAPHOCTD ABYX IIIOCKOCTEMN

IIpu3Haky 1 cBOKCTBA MAapaJUIEIbHBIX U MEPIICHINKYISPHBIX
IJIOCKOCTEH.

IIpakTnueckas padora Ne 14.
IleprnieHAUKYIAPHOCTD NPSIMBIX U IUIOCKOCTEN B IPOCTPAHCTBE

Paznen 4. KoopauHaThl M BEKTOPbI




[IpssMmoyronpHast (IekapToOBa) CHCTEMa KOOPAMHAT B MPOCTPAHCTBE.

Tema 11. @opMynia pacCTOSIHUS MEXAY ABYMs TOYKaMHU, KOOPIWHATHI CEPEIUHBI
Koopaunatsl B OTpe3Ka. I'eomerpuueckue npeodpa3oBaHus IIPOCTPAHCTBA:
IpOCTpaHCTBE MapajuieJbHbIil MEPEHOC, CUMMETPHUS  OTHOCUTEIBHO  IUIOCKOCTH,
moao0ue, IBHKEHHE.
VYron Mmexay NpaMbIMHU. YTOJI MEXAY MPSIMOM U IJIOCKOCTHIO. YTOI MEKIY
II0CKOCTsIMU. 11nomans opToroHanbHON NPOEKIIMH.
IIpakTnyeckas padora Ne 15.
Meron KOOpAMHAT B IPOCTPAHCTBE
HaumeHnoBaHnue Conep:xanue y4eOHOro Mmarepuajia u popMbl OpraHu3anumu

pa3ae/ioB U TEM

JACATCJIBHOCTH oﬁyqammnxcﬂ

IIpakTnyeckas padora Ne 16.
['eomerpuueckue npeodpa3oBaHus IPOCTPAHCTBA: NTapaJUIEIbHbIN Hepe-
HOC

IIpakTnyeckas padora Ne 17.
['eomerpuueckue npeodpa3oBaHuUs IPOCTPAHCTBA: CUMMETPUS
OTHOCHUTENIBHO IJIOCKOCTH

Tema 12.
BexkTopsl B pocTpaHCTBE

Bekropel. Koopnunats! BekTopa. Moayns Bektopa. PaBeHcTBO
BeKTOpOB. CII0’)KEHHE BEKTOPOB. Y MHO)KEHUE BEKTOPa Ha YHCIIO.
PaznoxeHue BeKTOpa 10 HalpaBJIEHUSIM. YTOJI MEXKAY BEKTOPaMH.
CkansipHOE IPOM3BEACHNE BEKTOPOB. Y paBHEHU C(Hephl, INIOCKOCTH U
MIPSIMOIA.

IIpakTnyeckas padora Ne 18.
CrnosxeHue BEKTOpPOB.

IpakTnyeckas padora Ne 19,
YMHOkKEHUE BEKTOpa Ha YHUCIIO.

IIpakTyeckas padora Ne 20.
Pa3nosxeHne BeKTOpa 110 HallpaBJICHUSM.

Pa3znen 5. Hayana MaTeMaTn4ecKoro aHajau3a

Crioco0n1 3aJIaHUS U CBOMCTBA UYMCIIOBBIX MOCJIEA0BATEIbHOCTEH.

Tema 13 [TonsaTue onpenenenus nocnenoBareabHocTH. CylliecTBOBaHME Ipeaesa
[Mpenen MOHOTOHHOM OTpaHUYEHHOMU NoceaoBareabHoCcTH. CyMMHpOBaHHE
TI0CJIEI0BATEILHOCTH. nocjenoBarenbHOCTEN. beckoHeuHOo yObIBaroIasi reoMeTpudecKas

IIPOIPECCHS U €€ CyMMa.

[TonsiTe 0 Mpou3BOJHON (QDYHKIIMHU, €€ T€OMETPUUYECKUN U (PU3NYECKUi
Tema 14 CMBICJI. YpaBHEHHE KacaTelbHOW K rpaduky ¢yHkuuu. [IpousBonHbie
IIpousBonas u e€ CyMMBI, Pa3HOCTH, IIPOU3BENECHUs, YacTHbIC. [IponM3BOAHBIE OCHOBHBIX
HIPUMEHCHNE ayieMeHTapHbIX (QyHKUui. [IpuMeHeHne mpou3BOIHON K HCCIIEIOBAHUIO

¢byHknuii u  mocrpoenuto rpadukoB. Haxoxxnenwe Haubosnblero,
HaMMEHBIIET0 3HAYCHUS U SKCTPEMaIbHbBIX 3HAaUeHUH (PYHKIUH.
[Tpumepsl MCIIOIB30BaHUS MPOU3BOAHOM ISl HAXOXKACHUS HAWTYy4IlIero-
pelleHuss B IPUKIAIHBIX 3aJadax. Bropas mnpousBoaHasd, €€
reoMeTpuueckuii u ¢uznyeckuil cmbici. HaxokaeHue CKOpocTH Uis
npoliecca, 331aHHOro GhopMyio i u rpauKkoMm.

IIpakTuyeckas padora Ne 21.
[TpousBoaHas cinoxHON QyHKIUN

IMpakTnyeckasi pagora Ne 22.
Beruucnenue npou3BoaHOM
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IIpakTuyeckasi pa6ora Ne 23.
Haxoxnenne Touek MakCUMyMa 1 MUHAMYMa

IIpakTuyeckasi padora Ne 24,
IIpuMeHeHne Mpou3BOIHON

Tema 15
[TepBooOpa3Has 1 HHTETpaT

WuTterpan n nepBoodpazHas. [IpuMeHneHne onpeaeneHHoro nHTerpaia uis
HAaxO0’KJICHUs IUIOIAAU KPUBOJIMHEHHOU Tpanennu. @opmyita HeroToHa —
Jleiibnuua. Ilpumepsl npruMeHEeHHs HHTerpaia B (PU3UKE U T€OMETPHH.

IIpakTnyeckas padora Ne 25.
Haxosxnenue nepBooOpa3HbIX pa3inyHbIX (QYHKIHHA

HanMmenoBanue
pa3aesioB U TeM

Coaep:xanue yueOHOro marepuaJa 1 popmMbl OpraHu3anuu
AeATeTbHOCTH 00y4YarouXCs

IIpakTnyeckas padora Ne 26.
BrruncnieHue miomaan KpUBOJIHMHEIHON Tpareuu

IIpakTuyeckas padora Ne 27.
IlepBooOpa3Has u uHTErpa

Pa3nen 6. Kopuu, crenenu u jjorapugmsol

Tema 16

Kopenr N — oif cremneHu.
CreneHb C panuOHAIBHBIM
MOKa3aTeNeM.

KopHu HaTypalibHOI CTENEHU W3 YUCiIa U UX CBOMCTBA. Bbruucinenue u
CpaBHEHHE KOpHEil. BrlnogHeHne pacueTroB ¢ paaukaiamu. CTemneHu ¢
palMOHAIIBHBIMU TTOKA3aTENIIMU, UX CBOMCTBA. HaxoxkneHue 3HaueHHi
CTEIEHEN C pallMOHAIBHBIMU [TOKA3aTEISIMHU.

IIpakTuyeckasi padora Ne 28.
IIpuMeHeHne CBOMCTB KOpHEH

Tema 17
CrenienHast QyHKIHS.

Crenenu c¢ HCﬁCTBHTGHbeIMH nokasarensiMu. CBOMCTBa CTEIEHU C
JNecTBUTENBHBIM TOKa3aTeneM. CTeneHHas (QYHKUUS C HaTypaJbHBIM
nokasaresnemM, ee cBoiicTBa M rpaduk. IIpeoOpazoBaHus BbIpakeHUH,
cojepxamux creneHu. CpaBHEHUE CTENEHEN.

IIpakTnyeckas padora Ne 30.
[TpeoOpa3oBaHusl BEIPAKCHUH, COJCPIKAIIUX CTEIICHH.

IIpakTnyeckas padora Ne 31.
CpaBHeHHE CTENeHEH.

Tema 18
[lokazarenpHast QyHKITHSL.

[Toka3zarenbHas GyHKLUSA (SKCIIOHEHTA), €€ CBOMCTBA U IpauK.

IIpakTnyeckas padora Ne 32.
[Toka3zarenbHast GyHKIUSA

Tema 19
Jlorapudmudeckas QyHKIHSL.

Jlorapudm uncna. OcHOBHOE JTIOTaprU(PMUIECKOE TOXKAECTBO. JlecITUIHbIE
U HarypanbHble Jorapu¢msel. IlpaBuna neiictBuii ¢ jorapudmamu.
[lepexon k HOBOMY OocHOBaHHWIO. HaxoxaeHue 3HaueHui norapudma mo
MPOM3BOJILHOMY OCHOBaHHIO. BblunciieHne U cpaBHEHHE JOrapuQMOB.
JlorapudmupoBanue 1 noTeHUUpOBaHUE BbIpaxeHu. Jlorapudmuueckas
¢byHK1UMs, ee CBOWCTBA U IpaduK.
[IpeoOpa3zoBanne parmOHAIBHBIX,
Jorapu(pMHUUECKUX BbIpOKEHUHN

CTCIICHHBIX, IIOKAa3aTCJIbHBIX U

IIpakTuyeckast padora Ne33.
[TpaBuna aeiicTBuil ¢ norapupmamMu

IIpakTuyeckast padbora Ned4.
Brruucnenne u cpaBHeHue jgorapudmon
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IpakTnyeckas padora Ne3s.
[IpeoOpa3zoBaHue palMOHATBHBIX, CTEIEHHBIX, TOKA3aTeIbHbBIX U
Jorapu(pMHUUECKUX BBIPHKECHUH

Pa3znen 7.YpaBHeHHsI U HEPABEHCTBA.

O3HaKOMJICHHE C IPOCTEHITUMH CBEACHUSMH O KOPHSIX anreOpanyecKux

Tema 2 N % N
¢ 0 . YpaBHEHUH, IOHATHSIMH UCCIICIOBAHNS YPABHEHUN M CHCTEM YPaBHCHHIA.
OCHOBHLIG HpI/IeMI)I pCIHeHI/ISI o

.. | M3ydeHue Teopun paBHOCHILHOCTH YPaBHCHUN U €€ IPUMCHCHHSI.
CUCTEM ypaBHEHUH.

Hcnonb3oBanue cBONCTB U rpadukoB HYHKIINUN JJIs peIICHUS YPaBHEHUH.

PaBHOCHIIBHOCTE ypaBHEHHI,
[ToBTOpEHKHE OCHOBHBIX IPUEMOB PELIEHUS] CUCTEM.

HEPABCHCTB, CUCTCM.

Pemenne wuppalnuoHaNbHBIX YpPaBHEHUU C MPUMEHECHHUEM BCEX IIPUEMOB
(pasnmoXxeHUsl Ha MHOXUTEIIM, BBEACHHUS HOBBIX HEHM3BECTHBIX, MOJCTAHOBKH,
rpaduygeckoro merona). Pernenme wpparioHANBHBIX CHUCTEM YpaBHEHUH C
MIPUMEHEHUEM PA3INIHBIX CITOCO00B. Pemenne npparroHalbHbIX HEPABEHCTB U

Tema 21
HppauyoHanbHble ypaBHEHUS
1 HEpaBEHCTBA

CHUCTCM HCPABCHCTB C MPUMCHCHUCM PaA3JINYHBIX CII0CO0O0B.

HanMmenoBanue
pa3aesioB U TeM

Coaep:xanue yueOHOro marepuaJa u GopmMbl OpraHu3anuu
AeSITeJILHOCTH 00y4aI0LIUXCS

IIpakTuyeckas padora Ne 36.
Pemenne nppaiiMoHanbHbIX YPaBHEHUN U CUCTEM YPABHEHUN

IIpakTnyeckas padora Ne 37.
Pemenune HUppalOHAJIbHBIX HCPABCHCTB U CUCTEM HCPABCHCTB

Tema 22
ITokasaTenbHbIE ypaBHEHUS U
HEepaBEeHCTBA

Pemenne nokasarenbHbIX ypaBHEHUM C TPUMEHEHHUEM BCEX TPHEMOB
(pa3nokeHust HAa MHOYKUTEJIH, BBEICHHUSI HOBBIX HEN3BECTHBIX, IOJCTAHOBKH,
rpaguueckoro Merona). Pemenne nokazaTeabHbIX CHCTEM YpaBHEHUII ¢
MPUMEHEHUEM Pa3IMYHBIX CIIOCO00B. PellieHne mokasarenbHbIX HEPaBEeHCTB U
CHCTEM HEPaBEHCTB C IPUMEHEHNEM Pa3IUIHbIX CIIOCOOOB.

IIpakTuyeckas padora Ne 38.
PeuieHue noka3arenbHbIX YPABHEHUH U CUCTEM YPABHEHUIN

IIpakTnyeckas padora Ne 39.
Pemenne nmokaszaTensHBIX HEPABCHCTB U CUCTCM HCPABCHCTB

Tema 23
Jlorapudmuueckue
YPaBHEHUS U HEPABEHCTBA

Pemenne norapuMuueckux ypaBHEHHH ¢ IPUMEHEHHEM BCEX IPHEMOB
(pazmoxeHust Ha MHOYKUTEIH, BBEJIEHUSI HOBBIX HEM3BECTHBIX, IIOJICTAHOBKH,
rpaduueckoro Meroa). Pemenune norapuyMUIecKux CUCTEM YPaBHEHHH C
NPUMEHEHUEM Pa3IMYHbIX ClI0co00B. Pemenne norapuMuieckux HepaBeHCTB U
CUCTEM

HEPaBEHCTB C MPHMEHEHNEM Pa3InYHbIX CIIOCOOO0B.

IIpakTnyeckas padora Ne 40.
Penrenue norapudmMudeckix ypaBHEHUH U CUCTEM YpaBHEHHI

IIpakTnyeckas padora Ne 41.
Pemenne J'IOFapI/I(I)MI/I‘ICCKI/IX HEPABCHCTB U CUCTEM HCPABCHCTB

O3HaKOMIICHHUE C 06H_II/IMI/I BOIIPOCaMM pCHICHUSA HEPABCHCTB U UCIIOJIb30BAHUC

Tema 24 CBOWCTB U rpauKoB (GYHKIUI IPU PEIICHUN HEPABEHCTB.

Hcnons3oBanne cBoiicte u | [IpakTuyeckasi padora Ne 42,

rpagukoB  QyHkumit  npu | Pemenne uppannoHanbHeIX HEPABEHCTB € HCIOJIB30BAHUEM rpaduKa QyHKIHH

pewennn  ypaBHenud | [IpakTuyeckasi padora Ne 43.

HCPaBCHCTB Pemenne noka3aTebHBIX HEPABCHCTB C UCIIOJIb30BAHUCM rpaq)m(a (l)yHKL[I/II/I
IIpakTnyeckas padora Ne 44,
Penrenue norapudmuueckix HEPaBEHCTB € MCITONB30BaHUEM Tpaduka QyHKIMH
OCHOBHBIC MNPpUCMBI pCHICHHUA HEPABCHCTB U CUCTCM HEPABCHCTB MCTOI0M

Tema 25 HMHTEPBAJIOB

MCTO,I[ HWHTCPBAJIOB

IIpakTnueckas padora Ne 45.
Pemenne HEPAaBCHCTB METOJIOM MHTEPBAJIOB




IIpakTuyeckasi padora Ne 46.
Pemenne cucrem HCEPaBCHCTB MCTOJOM MHTCPBAJIOB

Tema 26
ypaBHeHI/Iﬂ nu HepaBeHCTBa,
coziepKaIe MOIYJIb

Pemenue ypaBHeHI/Ifl " HCPABCHCTB, COACPKAIIUX MOAYJIb

IIpakTuyeckasi padora Ne 47,
Pemienne ypaBHeHH U HEPABEHCTB, COEPKALIUX MOAYJIb

Tema 27
YpaBHEHNS U HEPABEHCTBA C
mapamMeTpoM

Pemenue ypaBHeHI/Ifl 1 HCPABCHCTB C MapaMeTpoOM

IIpakTnyeckas padora Ne 48.
Pemenue ypaBHeHI/II‘/'I 1 HCPABCHCTB € MapaMeTpoOM

Tema 28

IIpumeHeHue
MaTEeMaTHYECKUX METOJI0B
IS peleHus

coJiepKaTeNbHBIX 3ajad U3
Pa3NUYHBIX 00JacTed HAyKH U
MIPAKTHKH

HpI/IMeHeHI/IC MaTEMATUYCCKUX METOJ0B JJIsA pEHICHUA COACPKATEIIbHBIX 3a1a4
13 PA3JIMYHBIX obmacteit HaYyKW U MIPAKTUKH

IIpakTnyeckas padora Ne 49.
Pelienue congepskaTenbHbIX 3a1a4

HanMmenoBanue
pa3aesioB U TeM

Coaep:xanue yueOHOro marepuaJa u popmMbl OpraHu3anuu
AeSITeJILHOCTH 00y4aI0LIUXCS

Pa3nes 8..MHOrorpaHHuKH, NJIOIIAIH UX IOBEPXHOCTEH U 00BEMBI

Bepmunsl, pedpa, rpaHu MHOTOrpaHHuKa. PazsepTka. MHOrorpaHHeie

OOBEMBI MHOTOTPaHHUKOB.

Tema 29 yribl. Beinmykiibie MHOTOrpanHuku. Teopema Ditnepa. [Ipusma. [psamas
MHororpanHuky, — IUIOMIAAM | ¥ HAKJIOHHAs npu3Ma. [IpaBunbHas npusma. [IoBepXHOCTH IPU3MBI.
TNIOBEPXHOCTEH [Mapannenenunen. Ky0. [lupamuna. [IpaBunibHas nupamua.
MHOTI'OIr'paHHUKOB HOBerHOCTB

nupaMubl. Y cedyeHHas nupamuaa. Terpasap.

IIpakTuyeckasi padora Ne 50

Brlunciienre noBepxHOCTH MHOTOTPaHHUKOB

Ceuenus kyba, mpu3Mbl U nupamuabl. lIpenctaBieHne o MpaBUIBHBIX
Tema 30

MHOTOTpaHHMKaXx (TeTpa’zpe, Kyde, OKTa’ape, 10/IeKadipe U UKOCAIpe).
O6bem u ero usmepenue. Popmynsl o0beMa Kyba, MPSIMOYTOJIBHOTO
napajuienenumnena, npusmsl. @opmyisl oobemMa nupamuibl. Berancnenue
00BEMOB MHOTOI'PaHHUKOB.

IIpakTnueckas padora Ne 51
Brruncnenrne 00MOB MHOTOTPaHHUKOB.

IIpakTnyeckas padora Ne 52
[Tnomanu noBepxHocTel 1 00bEMBI MHOTOTPAHHUKOB.

Pa3zpnen 9.T

eJ1a BpalleHus, IVIOIIAIM HX IOBEPXHOCTeH H 00bEMBI

Tema 31
Tena BpateHus

[Munuaap m KoHyc. YceueHHBIH KoHyc. OCHOBaHHE, BbICOTA, OOKOBas
MOBEPXHOCTh, OOpasytomias, pa3BepTka. OceBble CEUEHHs] M CEUYEHUs,
napajuiensHeie ocHoBaHuto. Illap u cdepa, ux ceuenus. KacarenbHas
TUIOCKOCTH K cdepe

Tema 32
OO0BbEMBI TEN BpaleHus

®dopmyna 06béMa nruHapa. opmyiel 00bemMa KoHyca. Dopmyra
o0beMa 1mapa. Beraucnenue miomaan moBepXHOCTH U 00bEMOB Tel
BpaIllleHUs..

IIpakTnyeckas padora Ne 53
Brruncienue 00bEMOB Tel BpallieHHs

Tema 33
Hnomam: HOBCpXHOCTI/I TCI
Bpa].L[eHI/IH

dopMyIIbl TUIOIIAU TTOBEPXHOCTEHN UIMHpa U KoHyca. Dopmyna
wiomaau chepesl.

IIpakTuyeckas padora Ne 54
Brraucnenme IMMOBEPXHOCTHU TCJI BPALICHUA
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IIpakTuyeckasi pad6ora Ne 55
[ToBepxHOCTH U OOBEMBI TET BpaIICHUS

Pa3nen 10. KomOunnaTopuka, 3jieMeHThl TEOPUHM BEPOATHOCTEH M MATEMATHYECKOI CTATHCTHKHU

Tema 34

DJEMEHTBI KOM6I/IHaTOpI/IKI/I.

OcHOBHbBIE TOHATHA KOMOMHATOPUKH. 3a1a4 Ha MOJCUYET Yncia
pa3MeIIeHHI, IepeCTaHOBOK, COYeTaHmid. Penenune 3a1a4d Ha iepebop
BapuanToB. ®opmyna bmHoma HeroToHa. CBOMcTBAa OMHOMUHAIBHBIX
ko3 dunuentoB. Tpeyronbuuk [lackais.

Tema 35
BeposATHOCTD ciTy4aifHOTO CO-
OBITHS

CO6BITI/IG, BEPOATHOCTD CO6BITI/IH, KIIAaCCUYECKOC OIMPEACIICHUC
BCPOATHOCTH, CIIOKCHUC U YMHOXKCHHUC BCpOSITHOCTGfI. Craructuueckas
BEPOATHOCTD.

Tema 36
[IpencraBneHue naHHBIX.
3amaun MaTeMaTHYECKOM
CTAaTUCTUKU.

[IpencraBnenue qaHHbIX (TaOIUIIBI, TUATPAMMBI, TpadUKH), TeHEpabHAS
COBOKYITHOCTb, BEIOOPKA, cpeiHee apudmernueckoe, meauana. [Tonstue
0 33Jja4uax MaTeMaTUYECKOM CTaTHCTUKHU. Pelenne mpakTHIecKux 3aaad
C TIPUMEHEHHUEM BEPOSTHOCTHBIX METOJIOB

IIpakTnyeckas padora Ne 56
Pemienue npakTHYeCKUX 33124 C IPUMEHEHHEM BEPOSTHOCTHBIX METO/IOB

20




6.TEMATUYECKOE IINTAHUPOBAHME 110 YYEBHOMY NIPE/IMETY

Ne IMpakTuyec
n/ HaunMeHoBaHue pa3iesioB U TeM Bcero | Jleknust
o KHe pabdoThl
Pasznea 1. Beenenue. PazBurue NnOHATHA O YUCTIE 11 7 4
1. | Brenenwme. [leiictButensupie uncna. [TpubmmkéHnbe 5 3 2
BBIYHCIICHUS
2. | KommiekcHble uncia 6 4 2
Pa3nen 2. OcHOBBI TPUTOHOMETPUH 35 14 21
3. | Tpuronomerpuueckue GyHKINHU JTFOOOTO yria 1 1 1
4. | ®opMysbl TPUTOHOMETPHUHU. Hpeov6pa3OBaHHe 8 3 4
TPUTOHOMETPUUYECKUX BBIPAXKEHHI
5. | OyHKIMH, UX CBOMCTBA U rpapuKu 8 3 6
6. | Tpuronomerpuieckue GyHKIIUH YHCIOBOTO apTryMEHTa 11 3 7
7. TpHFOHOMeTqueCK“He ypaBHEHUs1, HEPABEHCTBA U 7 4 3
CUCTEMBI ypaBHEHUMN
Pasjnen 3. [IpsiMble U IJIOCKOCTH B MPOCTPAHCTBE 18 12 6
8. | AKCHOMBI CTEpEOMETPHH 3 3
9. | [MapamienbHOCTh MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE. 9 7 3
10. | TlepneHAUKYISIPHOCTH MPSIMBIX U IIIOCKOCTEH B POCTPAHCTBE. 6 2 3
Paznen 4. KoopanHatbl U BEeKTOPbI. 19 8 11
11. | KoopauHAThl B IPOCTPAHCTBE 9 4 5
12. | BekTophl B MPOCTPAHCTBE 10 4 6
Pa3znea 5. Hauajia MaTeMaTn4ecKoro aHajmsa 22 10 12
13. | TIpenen mocien0BaTEIIEHOCTH 2 1 1
14. | IIpou3BoaHas U €€ MPUMEHEHHE 10 4 5
15. | IlepBooOpa3Has M UHTETpa 10 5 6
Pa3nen 6. Kopumn, crenenu u jorapugmsi 19 8 11
16. | Kopens N — oii crenenn. CTeneHpb ¢ palMmoHaIbHBIM 4 1 2
NIOKa3aTeseM
17. | Crenennas ¢pyHKuMs 4 2 3
18. | IToka3zarenbHast GyHKIUSA 4 3 3
19. | Jlorapudmuueckast GyHKIUS 7 2 3
Pa3znen 7. YpaBHeHusi U HepaBeHCTBA 30 16 14
20. | OcHOBHBIE TPUEMBI PELLICHHS CUCTEM YPaBHEHUI. 3 2
PaBHOCHIIBHOCTB ypaBHEHUI
21. | UppanuoHanabHble ypaBHEHHUS U HEPABEHCTBA 3 2 1
22. | Iloka3aTenbHbIC YpaBHEHUS U HEPABEHCTBA 4 2 2
23. | Jlorapudmuueckue ypaBHEHHs 1 HEPaBEHCTBA 4 2 2
24. I/ICHOJ‘IBSO?&HHG CBOMCTB U TpaduKOB (PYHKUUN NPU PELICHUN 4 1 5
YpaBHEHHIA U HEPABEHCTB
25. | Metox nHTEpBAJIOB 3 2 2
26. | YpaBHEHUS U HEPABEHCTBA, COJIEPIKAIINE MOAYIIb 3 1 1
27. | YpaBHEHUS U HEPABEHCTBA C TApPaMETPOM 3 2 2
28. | [IpuMeHeHre MaTEMaTUYECKUX METOJIOB JJISl PELICHUS 3 9 2
coziepKaTeNbHBIX 3aJ1ad U3 PA3IMIHbIX 00JIacTel HAYKH U
TTPAKTHKH.
Pa3nesa 8. MHOrorpaHHMKH, IVIOMIAAN UX TOBEPXHOCTEH U 6 4 2
00bEMBI
29. | MHOTOTpaHHHKH, TUTOIIA/IN TIOBEPXHOCTEH MHOTOTPaHHUKOB 3 2 1
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N IpakTnye-
n/ HaumeHoBaHMe pa3/iejioB U TeM Bceero | Jleknus

o CKHe PadoThI
30. | O6BEMBI MHOTOTPAaHHUKOB 3 2 1
Pa3nen 9. Tesa BpameHus, IJIOIAAM UX NMOBEPXHOCTENH U 5 3 2
00bEMBI
31. | Tena BparmeHus 1 1
32. | OOBEMEI TeI BpalleHUs 2 1 1
33. | [Lmomraab MOBEPXHOCTH T BPAIICHUS 2 1 1
Pa3nen 10. KomOuHaTOpHKA, 3JIeMEHTHI TEOPUHU BEPOATHOCTEH U 7 3 4
MATEeMATHYEeCKOH CTATHCTHKH
34. | DneMeHThl KOMOMHATOPUKH 1 1
35. | BeposATHOCTB CITy4aifHOTO COOBITHS 3 1 2
36. | IIpeacraBnenue naHHbIX. 3aja4l MATEMAaTHIECKOW CTaTUCTHKU 3 1 2

Hroro: | 172 85 87

[Ipn peanuzaumu coaepkaHus 00IIE00pa30BATENBHOIO Y4YEOHOro MperIMeTa
«Marematuka» B mnpenenax ocBoeHuss OIIOII CIIO na 06a3e OCHOBHOro OOIIEro

oOpazoBaHusl ¢ noxydeHueM cpennero obmiero oopazosanus ([IITKPC):

Bup y4e6Hoii padoTsl O0BbeM 4acoB
O0beM 00pa3oBaTe/ibHOI IPOrpaMMbI 172
Oobs13aTesqbHAs ayIUTOPHAs yueOHasi HArpy3Ka (Bcero) 172
B TOM YHCIIE:
JIEKIHT 85
MPaKTUYECKHUE 3aHITHS 87
CEMUHAPCKHE 3aHATHS Y4eOHBIM TTAHOM
HE TPETYyCMOTPEHO
Kouncynomayuu 2
Ikzamen 1,5

7.  YUYEBHO-METOIUYECKOE U MATEPUAJIBHO-
TEXHUYECKOE OBECIIEYEHUE ITPOT'PAMMBbI YYEBHOT'O
MMPEAMETA
7.1. Onucanue mamepuaibHO-mexXHUUECKOIU 0a3bl, HEOOXOOUMOUL 01 OCYULECHBTICHUA
obpazoseamenvnozo npoyecca

. OcHaIEHHOCTD CIIeNHAIbHBIX
HaumeHoBaHue cieniMaJbLHBIX MOMeEILIEHUH 1 N .
Ne i/ . " MOMeIlleHUH M OMeIlleHu I 11
NMOMeLeHHUI J1JI5l CAMOCTOATETbHOI PadoThI .
CaMOCTOSITe/IbHOI PadoThI
Kabuner nundopmartuku; 1. JTocka y4ueOHas
1. ayJIUTOPUS sl TPYNIOBBIX M MHAUBUIYaNbHBIX | 2. Pabodee mecTo mpenogaBarens
KOHCYJIbTAIMH, TEKYIETO KOHTPOJIS H 3.Kommiekt yue6HOM MeOenu Ha 28 gen.
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MMPOMEKYTOUYHOM aTTEeCTaIUH. 4. Harnsigabie mocooust
414056, 5. IlimakaTel TeMaTuyeckue
ActpaxaHckas 00y1acThb, . AcTpaxaHb,
yi1. HabGepexxnas 1 Mas, 117, nmomemenue Ne 32

Kabuner 111 caMOCTOATENbHOM paboThI 1. Kommuiekt yueOHoii Mebemnu Ha 25 yer.
414056, 2. Kommprorep B kommiekte 10 mir.
ActpaxaHckas 001acTh, I'. ACTpaxaHb, 3. octyn k MHPOPMAIMOHHO-

yn. Habepexxnas 1 Mas, 117, nomemenne Ne 32 | rennekoMMyHUKaIIMOHHOU cetn «HTepHEeT»

7.2. Pexomenoyeman numepamypa (u3 gpedepanvHozo nepeyuts)

@) OCHO6HaA yueOHaa r1umepamypa:

Mopakoud A. I'. Anredpa n Havyana mateMatudeckoro ananuza. 10 kinace. B 2 u. Y. 1. YueOHuk s
0011e00pa30BaTENbHBIX YUpEeKACHNH (TPOQMIBHBINA ypoBeHB). - M.: Muemo3uHa, 2011,

Mopakoud A. I'. AnreOpa u Hauana marematudeckoro ananmu3a. 10 kinacc. B 2 u. Y. 2. 3agaynuk
st 0011e00pa30BaTENbHBIX YUpeKaeHUH (TpouiIbHbIN ypoBeHb). - M.: Muemosuna, 2011.
Mopakoeud A. I'. Anrebpa u Hauana MmatemMaTudeckoro ananu3a. 11 kinacc. B 2 4. Y. 1. YueOHuk mis
o01meo0pa3oBaTeNbHBIX yupexkaenuid - M.: Muemosuna, 2011.

Mopakoud A. I'. AnreOpa u Hauana maremMaTuieckoro ananu3a. 11 knacc. B 2 4. Y. 2. 3agaynux
ISt 001IIe00pa3oBaTeNbHBIX yUpeKIeHH. - M.: MHemo3uHa, 2011.

0) oonoanumenvHan yueonan 1umepamypa (6 m.u. cioeapu):

Anrebpa u Hauana aHajau3a: MeTogudeckoe nocooue st yuurens / A. I'. Mopakosud. — M:
Mmnemo3suna, 2012

Anre6pa. [Toypounsle miansl o yueonuky noj penakuueit A. H. Konmoroposa 10 knacc/ cocr. T.
JI. Adanaceena, JI. A. Tanununa-Boarorpan: Yuurens, 2010

Adanacwesa T. JI., Tanununa JI. A. Anrebpa u Hayana ananu3za. 11 kinacc: moypo4Hble IIIaHbI O
yueonnky A. H. Konmmoroposa u np. — Bonrorpan: Yuurens, 2008.

8) nepeuens yueOH0-MemoouuecKo2o 0decneueHus:

1. ®enepanbublii 3akoH oT 29.12.2012 Ne 273-D3 «O06 ob6pazoBanuu B Poccuiickoii @enepannn.
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2. llpukaz MunuctepcrBa oOpazoBanus u Hayku P® ot 17.05.2012 Ne 413 «O06 yTBepkIcHHUU

(benepaabHOro TOCYAAPCTBEHHOTO 0O0pa3oBaTENbHOIO CTaHAApTa CPeIHEro(IoJIHOro) OOIIero
00pa3oBaHU.

[Tpuka3 MunucTepcTBa oopazoBanust M Hayku PO ot 31.12.2015 Ne 1578 «O BHeCeHUN H3MEHEHUIA
B [Ipukas MunncrepcTBa oOpa3oBanust u Hayku Poccuiickoii @eneparun ot 17.05.2012 No 413
«O06 yTBepxkIeHUH (henepalbHOTO TOCYJapCTBEHHOTO 00pa3oBaTEIbHOIO CTaHAapTa CPEIHEro

(moHOTO0) 0011IeT0 00pa30BAHUSY.




4. Tlucemo JlemapramMeHTa rocy1apcTBEHHOM MOJUTHKH B cepe MOAroTOBKH padounx kaapos u AI10
MunucrepctBa oOpazoBanuss u Hayku P® ot 17.03.2015 Ne 06-259 «PexkomeHmanuu 110
OpraHu3aly MOJYYCHHUsI CPEHEro o01ero o0pa3oBaHus B mpe/esiax 0CBOCHUs 00pa3oBaTeIbHBIX
poTrpaMM CpeaHero MpodeccHoHaNbHOT0 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIET0 00pa3oBaHUS
c ydyeroM TpeboBaHMi (enepanbHBIX TOCYJapCTBEHHBIX 00pa30BaTENbHBIX CTAaHAAPTOB H
MOoJIy4aeMou nMpodeccuu WiK CreluaibHOCTH CPEIHEro MpopecCHOHATBHOIO 00pa30BaHUs.

5. Aunre0Opa u Hauana aHaIM3a: METoMYecKoe ocodue st yuutens / A. I'. Mopukosud. — M:
Mmuemo3suna, 2012

6. Aunreopa. [loypounsie miiansl o yueOnuky nox penaxueit A. H. Konmmoroposa 10 kiacc/
coct. T. JI. AdanacweBa, JI. A. Tanununa-Boarorpan: Yuurens, 2010

7. Adanaceepa T. JI., Tammimna JI. A. Anre6pa u Havana aHanmm3a. 11 kimacc: moypouHsie
riansl o yuebuuky A. H. Koamoroposa u ap. — Bonrorpaza: Yuutens, 2008.

8. T'eomerpus. [loypounsie uiansl o yueOnuky JI. C. Atanacsna, B. @. byrysosa, C. b. Ka-
nomiesa u ap./I". Y. KosaneBa-Bonrorpan: Yuutenp,2005

2) Humepnem-pecypcer:

1. www.fcior.edu.ru (®enepanbHblii EHTp HHPOPMALMOHHO-00PA30BATEIBHBIX PECYPCOB —
®LIUOP).

2. www.school-collection.edu.ru (Equnas kosiekmus nudpoBbiX 00pa3oBaTeIbHBIX PECYPCOB).

3. www.window.edu.ru (EquHoe okHO J0cTyma kK 00pa3oBaTelibHbIM pecypcam Poccuiickoit de-

Jiepaln).
0) 3J1eKMPOHHO-0UOIUOMEYUHbIE CUCIEMDL:

1. www.megabook.ru (Merasumuknoneaus Kupuinna u Medoaus; pasaenst «Hayka/Matema-

tuka. Kubepuerukay).

24


http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/
http://www.window.edu.ru/
http://www.megabook.ru/

8. OCOBEHHOCTH OPITAHM3ALIMU OBYYEHUA J1JIA
NMHBAJIMI0B N JINL C OI'PAHUYEHHBIMUA
BO3MOXHOCTAMMU 310POBbSA
Jliig 00yJarommxcsl U3 Yucia UHBAJIMIOB M JIUL] C OTPAHUYEHHBIMU BO3MOKHOCTSIMHU
3JI0pOBbsI Ha OCHOBAaHMHM IMCBMEHHOI'O 3asdBJICHHS y4eOHbIM mnpeamer «MareMaTHKa)
peanus3yercss ¢ y4eToM OCOOEHHOCTEH MCUXO(U3NUECKOI0 Pa3BUTHS, WHIMBUIYaJbHBIX

BO3MOKHOCTEU Y COCTOSIHUS 300POBbA (z[anee — HHANBUAYAJIbHBIX OCO6CHHOCTCI?I).

9. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA

YYEBHOI'O ITPEIMETA
' ®opMBbI U METOABI KOHTPOJISI U
Pe3yibTaThl 00yueHust | = P A p
- OLICHKH
(IM4YHOCTHBIE, &' o | IlpoBepsieMble yMeHUsI H
Y = pe3yJIbTaToOB 00y4eHust
npeaMeTHbIe, MeTa el 3HAHUS =
= Texymmn IIpomexyrouna
npeIMeTHbIE) S
= KOHTPOJIb sl aTTeCTalUs
JUYHOCMHDbLE
c(OPMHPOBAHHOCTH JI1 | 3HATH :ucroputo pa3BUTUs U YceTHBIH onpoc,
IIPECTaBICHUN O JIOCTHKEHUS OT€YECTBEHHON TECTUPOBAHUE
MaTeMaTHKe KaK MH(OPMATUKU B MUPOBOM
YHHUBEPCAIBHOM SI3bIKE UHIYCTPUH
HayKH, CPE/ICTBE MH(OPMaLMOHHBIX
MOJIETTUPOBaHUs TEXHOJIOTUH;
SIBJIEHU Y MPOLIECCOB,
UIEsIX U METOJaxX
MaTEMAaTUKU;
MNOHUMaHHUE JI2 | 3HATH: npuHIUTIBI VYcrHblii onpoc,
3HAYUMOCTHU o0ecrieueHus TECTUPOBAHUE
MaTeMaTHKU JJIs MH(OpMaLOHHON
HAy4YHO-TEXHUUYECKOTO 0e30macHOCTH

mporpecca,
c(hOpMHUPOBAHHOCTh
OTHOIICHUS K
MaTeMaTHKe KaK K
JacTH
o0I1IeueI0BeYeCKOM
KYJIBTYpPBI Uepe3
3HAKOMCTBO C
HCTOPHUEN pa3BUTHUSA
MaTeMaTHKH,
SBOIIOIHEN
MaTeMaTHYECKUX
HJIeH;

YMETA: Bnaners cucTeMou
0a30BbIX 3HAHHUH, OTPAKAIOIIUX
BKJIaJ] MHPOPMATHKH B
(dbopMHpOBaHKE COBPEMEHHON
Hay4YHOU KapTHUHBI MUDA.
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Pa3BUTHE JIOTUYECKOTO JI3 | 3HATH :texHONOruM pelieHrs | YCTHBIN onpoc,
MBIILICHHUS, KOHKPETHOM 3a/1ayl C IOMOIIBIO | TECTUPOBAHUE,
MPOCTPAHCTBEHHOIO KOHKPETHOI'O0 MPOrpaMMHOTO ITP Ne 28 - 30,
BOOOpaykeHus, cpeactBa VMETH:

ITOPUTMHUYECKON aHAJIM3UPOBATH U CO-

KYJIBbTYpHI, MOCTABJIATh Pa3INYHbIC

KPUTHYHOCTH UCTOYHUKU HH(POpMaLuu

MBIIUICHUS HA YPOBHE,

HEO0OXOIMMOM JUJIst

Oymymieit

npodecCuoHAITbHON

e TeIbHOCTH, JIJIs

MIPOJIOJIKECHHS

o0Opa3oBaHUs U

camMo00pa30oBaHuUs;

OBJIaJIcHHIE JI4 | 3HATH: Ga30BbIC IPUHIIUIIBI YcrHblii onpoc,
MaTeMaTHYeCKUMHU OpraHu3aluu 1 TECTUPOBAHUE,
3HaHUSAMU U YMEHUAMU, (yHKIIMOHUPOBAHUS NP Ne 1,2
HeOOXOIUMBIMU B KOMITBIOTEPHBIX ceteit; YMETD:

MMOBCETHEBHOMN KU3HH, BJIQJICTh HOPMAaMH UH-

JUISL OCBOCHUS CMEKHBIX (dbopMaImOHHOMN STUKU U IIPaBa;

€CTECTBEHHO- HAyYHBIX cO0JII01aTh MPUHITUTIBI

JUCIUILTUAH U obecrnieueHus WH(HOPMALIMOHHON

JHCIUATLINH 0e3- omacHOCTH;

npodeccnoHanIbHOTO

LUKIIA, IS TIOTTy4YeHUS

o0Opa3oBaHHUs B

00y1acTIX, HE

TpeOyrommX

yri1yOJIeHHON

MaTeMaTU4eCKOU Moi-

TOTOBKH;

TOTOBHOCTB U JIS | YVMETH: BuIsIBASTH IPOOIEMBI YcrHblii onpoc,

CIOCOOHOCTH K
00pa3oBaHHIO, B TOM
qucle
caMmo00pa3oBaHuI0, HA
MIPOTSHKEHUH BCeit
KU3HU; CO3HATEIIBHOE
OTHOIIICHUE K
HEMPEPHIBHOMY
00pa30oBaHMIO KaK
YCJIOBUIO YCIIEITHOM
npodeccroHaNbHOMN 1
o011ecTBEH-

HOHM IeITeITbHOCTH,

JKU3HEACATEIBHOCTH YETI0BEKA
B YCJIOBUSIX UH(OPMALIMOHHOMN
LMBWIN3ALUU U OLICHUBATh
IIpeIaraéMple IyTH UX
paspeuicHus;

TECTUPOBAHUE,
ITP Ne 32 - 35




TOTOBHOCTH U J16 | 3HATH: ocHOBBI MPABOBBIX YcrHblii onpoc,
CIOCOOHOCTH K aCIIEKTOB UCIIOJIb30BAHUS TECTUPOBAHUE,
CaMOCTOATEIILHON KOMITBIOTEPHBIX IIPOrpamMM U P Ne 2, 3, 31
TBOPUYECKOH U pabotsl B IHTEpHETE;
OTBETCTBEHHOU YMETD: Bnanets 6a30BbIMU
NEesATENbHOCTH; HaBBIKAMHU U YMEHHUSIMH 110

coO0ITI0IeHHIO TpeOOBaHUI

TEXHHUKHU 0€30MacHOCTH,

THUTUEHBI U pecypcocOepeKeHHs

npu paboTe co cpeacTBa MU

nHpOpMaTH3aINY;
TOTOBHOCTH K JI7 | 3HATH: BO3MOXKHOCTH YcrHblii onpoc,
KOJUIEKTUBHOM paboTe, pasrpaHu4eHus IpaB JOCTYNA B | TECTUPOBAHUE,
COTPYAHHMYECTBY CO cetb; YMETH: ananuzupoBats | [IP Ne 32 - 35
CBEPCTHUKAMHU B KOMITIBIOTEP C TOUKHU 3PEHUS
o0pa3oBaTelnb- HOM, €IMHCTBA €ro arnmapaTHbIX U
0O0IIECTBEHHO MIPOrpaMMHBIX CPEJCTB;
MOJIE3HOH, Y4eOHO- OIIPEEIATh CPEJCTBA,
HCCIIEA0BATENbCKOM, HEOOXOIUMBIE IS
MIPOEKT- HOU U JPYTHX OCYIIECTBJICHUS H-
BHJIaX JI€ATEIbHOCTH; (dbopMaIMOHHBIX MPOIIECCOB MPU

pEllIeHNN 3a/]ady;
OTHOIIICHHUE K JI8 | 3HATA: Y CTHBIN Onpoc,
npoeCCHOHATBHON 0 BO3MOXKHOCTSIX CETEBOTO TECTUPOBAHUE,
NEATEIbHOCTU KaK MIPOrpaMMHOTO 00ECTICUCHHSI; TIP Ne 28 - 30
BO3MOKHOCTH y4acTus B YMETH: muianupoBathb
pEeLIeHUY JINYHBIX, WHJUBUTYAJIBHYIO U
OOIIECTBEHHBIX, KOJUIEKTUBHYIO 1€ TEIIbHOCTD C
rOCY/IapCTBEHHBIX, VICII0JIb30BAaHNEM
OOIIeHAIIOHATEHBIX MIPOrpaMMHBIX UHCTPYMEHTOB
pobiem; MOAJEPKKH YIIPABIICHUS

IIPOEKTOM;
MemanpeomMemHbvix:
YMEHHE M1 | 3HATA: criocoOsl OLIEHKU H YcerHbIil  ompoc,
CaMOCTOSITEIILHO opranu3anu uHGopmaluu, B [TE€CTUPOBAHUE,
OIIPEACIIATH LEIU TOM YHCJIE ITOJIy4aeMOU U3 TP Ne 4 - 9

JIesITeIbHOCTU U
COCTaBJIAThH IJIAHEI
JIeSITEIbHOCTH;
CaMOCTOSITEILHO
OCYILIECTBJIATD,
KOHTPOJUPOBATH U
KOPPEKTUPOBATh
JIESITETLHOCTB;
HCIIOJB30BaTh BCE
BO3MOXHBIE PECYPCHI
JUUISL JOCTYDKCHUS
IIOCTaBJICHHBIX IEICH 1
peanu3alny IIaHoB
JIeSITETLHOCTH;
BbIOMpATh

YCTENTHBIC CTPATETHH B

CpeCTB MaccOBOM HH(popMaInH,
CBHJICTEIILCTB OYEBUALIEB,
uHTepBblO; YMETH:
AQHAJIM3UPOBATH U CONTOCTABIIAThH
pa3IMyYHbIE ICTOYHUKHU
uHbopMaIny;
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PA3IMYHBIX CUTYyalIUAX;

YMEHHE NPOJYKTUBHO M2 | VMETD: BeineasaTs B YCTHBIA Ompoc,
o0maTbes u UCCIIeTyeMOH CHTYaIll 00bEKTa, [TECTHPOBAHUE,
B3aUMOJEUCTBOBATDH B cyOBeKTa, MOJEIH; TP Ne 28 - 30
MPOIIECCE COBMECTHOM BBIJICJIATH CPEIU CBOMCTB
NeSATEIbHOCTH, JAHHOTO 00BEKTa CYIIECTBEHHbBIC
YYHUTHIBATh MO3UIIUN CBOMCTBA C TOUKH 3PCHUS LIeTeH
JIPYrUX YY4aCTHUKOB MOJIETIUPOBAHUS;
NEeSTeIbHOCTH, OTIPENIEeTISATh CPE/ICTRA,
3¢ dexTUBHO paspeniaTh HEOOXOAUMBIC IS
KOH(ITMKTEI, OCYIIIECTBIICHUS
MH(OPMALIMOHHBIX TPOIIECCOB
npu
pElIeHUH 3ajay;
BJIaJICHUE HAaBBIKAMHU M3 |3HATh: o nuckpetHoii popme  |YCTHBINM ompoc,
MMO3HABATEIILHOM, MpeACTaBICHUs HHQOPMAIIUU;  [TECTUPOBAHUE,
yueOHO- CHoco0bl KOJAUPOBAHUS U ITP Ne 28 - 30
HCCIIEI0BATEIbCKON U JEKOAMPOBaHUs UH(POpPMALINH;
MIPOEKTHOMN YMETH: Bnanets
NEeSITeTLHOCTH, KOMITHIOTEPHBIMH CPEJICTBAMHU
HaBBIKAMU Pa3pEIICHUS MIPEACTABJICHUS aHAIN3a JaHHBIX;
po0JieM; criocoOHOCTh
Y TOTOBHOCTb K
CaMOCTOSATEIILHOMY
MOUCKY METOJIOB
perieHus MPaKTHIEeCKUX
3a/1a4, IPUMEHEHUIO
pPa3IUYHBIX METO/IOB
TIO3HAHUS;
TOTOBHOCTh U M4 | 3HATh: npunuunel obecriedyeHus | Y CTHBINM  Ompoc,

CITOCOOHOCTE K
CaMOCTOSITEIbHOM
MH(OPMALIMOHHO
MM03HABaTEILHOMN
JEeITEITbHOCTH, BKITFOUas
yMEHUE
OPUEHTHPOBATHCS B
pa3IMYHBIX UCTOYHUKAX

MH(OpPMaLOHHON
0€30I1acHOCTH;

YMETH: oueHuBaTh
MH(OPMALIKIO C TTIO3UIHIH ee
CBOMCTB; BJIaJIETh HOPMaMHU
UH(POPMALIMOHHOM STUKH U
1paBa;

YMEHHUE KPUTHIECKH OI[CHUBATh

TECTHPOBAHUE,
1P Ne 2;31
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nH(popManuu,

KPUTHYCCKU OLICHUBATH

Y UHTEPIIPETUPOBATH

Y UHTEPIPETUPOBATH uH(pOpMaLUIO

nH(pOpMaIIHIO,

MOJIy4aeMyIo U3

Ppa3IMYHBIX

HMCTOYHUKOB;

BJIQZICHUE S3BIKOBBIMU M35 | 3HATD: o cioco6ax xpaHeHUs VYerHblii omnpoc,
CpelICTBAMH: YMEHHUE U IpocTeiinieit 0opadboTke TECTUPOBAHUE,
SICHO, JIOTUYHO Y TOYHO nauuelXx YMETD: TIP Ne 16 - 30;
M3JIaraTh CBOI TOUKY aHaJIM3UPOBATh YCIOBUA U JIP Ne 8 - 12
3pEHUSs, UCIIOJIb30BaTh BO3MO>KHOCTH TPUMEHEHUS

aJICKBATHBIE SI3bIKOBBIC MIPOrpaMMHOTO CPEICTBA s

CpEICTBa; pEIICHHS] TUTIOBBIX 3aJ1a4

BJIAZICHUE HAaBbIKaMU M6 | 3HATD: 0CHOBBI IPABOBBIX VYerHbll ompoc,
[M03HABATEIbHOMN aCIIEKTOB HCIOJIb30BAHUS TECTUPOBAHUE,
pedaekcun Kak KOMIIBIOTEPHBIX ITPOTPAMM U [P Ne 1, 2,32 -
OCO3HaHUS paboTtsl B HTEpHETE 35
COBEPIIIAEMBIX VYMETH: Bnaners 0a30BbIMH

JIEUCTBUI U HABBIKAMH M YMEHUSIMU 110

MBICJIUTENIbHBIX coOI0IeHUIO TPeOOBaHUM

MPOLECCOB, X TEXHUKH 0€30MMacHOCTH,

pe3yabTaToOB U TUTHUEHBI U pecypcocOepekeHus

OCHOBaHMWH, TPaHMI] pu paboTe co CpeCTBAMHU

CBOETO 3HaHUS U nH(pOpMaTU3aLUU

HE3HAHUsI, HOBBIX

MM03HABATEJIbHBIX 33124

Y CPEJICTB JIJIsl UX

JOCTH)KEHUS;

ueneyctpemiaeHHocTs B | M7 | 3HATD: paznndsbie METOABI pe- VYerHBII ompoc,

MOUCKAX W IPUHATHH
peuieHui,
CO000pa3UTeIHLHOCTD U
WHTYULIUSA, Pa3BUTOCTh
MPOCTPAHCTBEHHBIX
MpEeICTaBICHU;
CIIOCOOHOCTH
BOCITPUHUMATH KPacoTy
u

TapMOHUIO MUPA,;

IEHUA NPAKTUYCCKUX 3a1a4,
YMETHD: ananusupoBaTh
uHTepdeiic mporpaMmMHOTO
CpEICTBA C MO3UIUN
HCIIOJIHUTEIIS, €TO CPEBI

(G YHKIIMOHUPOBAHUS, CHCTEMBI
KOMaHJ] U CUCTEMBI OTKa30B;

TECTUPOBAHUE,
ITP Ne 28 - 30

npeoMemmbix:
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c(hOpMHUPOBAHHOCTh
MPEJICTaBICHUMN O
MaTeMaTHUKe KaK 4acTu
MHUPOBOH KYJIBTYpHI U
MeCTe MaTeMAaTUKH B
COBPEMEHHOM
LUMBWINA3AIUH,
crocobax onucaHus
SIBJICHUH PEAJIBHOTO
MHUpa Ha
MaTeMaTUu4eCKOM
SI3BIKE;

I11

3HATH: o nuckpeTHoit popme
npecTaBiIeHHs] UHPOpMaLHH;
CIocoObI B KOAUPOBAHUS U JI€-
KOIAMPOBaHUS HHPOpMAIUY;
YMETB: oueHuBarb
nH(pOpPMALIKIO C TO3UIHIL ee
CBOMCTB; BlIaJICTh
KOMITBIOTEPHBIMU CPEICTBAMU
MIPEJICTABICHUS U aHAJIH3a
JAHHBIX;

VYcerHbiil onpoc,

TECTUPOBAHUE,
ITP Ne 4 — 6, 10,
11.

30




c(hOpMHUPOBAHHOCTh T12 | 3HATH: TeXHOJOTHUIO pelIeHHs] | YCTHBIA OIpoC,
MpEICTaBICHUM O KOHKPETHOM 3a/1a4y C TOMOIIbIO | TECTUPOBAHUE,
MaTeMaTUYECKUX KOHKPETHOI'0 IIPOrpaMMHOI0 ITP Ne 12; JIP Ne
MOHATUAX KaK CpelCcTBa U METOJA ee peweHus; | 1-4
BOKHENIIUX YMETD: BnageTb HaBbIKAMHU
MaTeMaTHYECKUX AITOPUTMHUYECKOTO MBILLJICHUS
MOJIETIAX, ¥ TIOHHMaHue HEOOXOAMMOCTH
MO3BOJISFOIINX dbopManbHOro OMUCAHUS
ONMUCHIBATH U U3YyYaTh aJrOPUTMOB
pa3Hble IIPOLIECCHI U
SIBJICHUST; TOHUMaHUE
BO3MOKHOCTHU
AKCMOMAaTHUYECKOTO
IIOCTPOEHUS
MaTeMaTHYECKUX
TEOpUil;
BJIaJICHUE METOIaMU TI3 | 3HATH: o cniocobax xpaHenust 1 | YCTHBIA OIPOC,
J0Ka3aTeJIbCTB U mpocreiieil 00paboTke TaHHBIX; TECTUPOBAHUE,
QITOPUTMOB pPEIICHUS, VYMETH: ucnons3oBarhb JIP Ne 12
YMEHHE UX IPUMCHATD, KOMIIBIOTCPHBIC CPCIACTBA
HpOBOIH/ITB MMPEACTABJICHUA U aHAJIM3a JaHHBIX;
JIOKa3aTeNbHBIC OCYIIECTBIISATh uo6pa60TKy
PacCyKIEHHS B X0JIe CTaTUCTHYCCKOU I/IH(bOpMaLII/II/I C

. IMOMOIIBbIO KOMIIBIOTEPA.
penieHus 3ajay;
BJIAZICHUE 114 | YMETA: ocymectBasTs VYerHbll ompoc,
CTaHIapPTHBIMU 00paboTKy TEKCTOBOH U TECTUPOBAHHUE,
IpHEMaMH PEILEHHS rpadpuieckoii HHpopMaLHY ¢ TP Ne 16 - 22
palMoOHAIBHBIX U IMOMOIIbIO KOMIIBKOTEPA
HpPPALMOHATIbHBIX,
MOKa3aTeNbHBbIX,
CTENEHHBIX,
TPUTOHOMETPUUIECKUX
YpaBHEHUH U He-
PaBEHCTB, UX CHUCTEM,;
HUCIIOJB30BAHUE T15 | YMETA: ocymectBasts YcerHBIN ompoc,
TOTOBBIX 00paboTKy YMCII0BOM HHPOPMAlMK | TECTHPOBAHHE,
KOMITBIOTEPHBIX C IOMOIIBIO KOMITBIOTEPA TP Ne 17 - 21

IIpOrpaMMm, B TOM YHUCIIE
JUISL TIOUCKA ITYTH
peueHus u
WJUTIOCTPALIUHU PELLIECHUS
YpaBHEHUU U
HEPABEHCTB;
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c(hOpMHUPOBAHHOCTh
npeAcTaBiIeHUN 00
OCHOBHBIX TTOHSITHSIX
MaTeMaTH4eCKOro
aHaJIN3a U UX
CBOICTBaXx, BiIaJICHUE
yMEHUEM
XapaKTepu30BaTh
noBejaeHuEe QyHKINH,
UCIOJIb30BaHUE
MOJyYECHHBIX 3HAHHI
JUIS OITUCAHUSI U
aHaJIM3a pealbHbIX
3aBUCHMOCTEI;

116

3HATD: 0CHOBBI IPABOBBIX
ACTIEKTOB HMCIIOJIb30BaHMUSI
KOMITBIOTEPHBIX MTPOTPAMM H
pabotsl B IHTEpHETE;

VYcerHbiil onpoc,
TECTUPOBAHUE,
ITP Ne 23 - 27

BJIaJICHUE OCHOBHBIMU
MOHATHUSIMH O TIOCKHUX
Y TIPOCTPAHCTBEHHBIX
reOMETPHUECKUX
¢burypax, uX OCHOBHBIX

117

3HATDH: OCHOBHBIMH CBENECHUSAMH
0 0aszax JaHHBIX W CPeICTBax J0-
cryna k uum; YMETD: pabotathb ¢
HUMH.

YcerHbiil onpoc,
TECTUPOBAHUE,
JIP Ne 8 - 11

CBOMCTBAX;
c(OpMHPOBAHHOCTh
YMEHHMS paclio3HaBaTh
reoMeTpruecKue GUrypsl
Ha YepTeax, MOACIAX U
B pPealbHOM MUDE;
MIPUMEHEHHUE N3YUYEHHBIX
CBOMICTB
reOMEeTpUYECKUX QPUTYp
1 GOpPMYI JJIs peLLICHUS
reOMEeTPUUYECKUX 3a7a4 U
3a]1a4 ¢ IPAKTUYECKUM
COJIEp’KaHUEM;

c(hOpMHUPOBAHHOCTh
MIPEACTABICHUH O
Ipoleccax U sBJICHHUSX,
MMEIOIINX
BEPOATHOCTHBIN
Xapakrep,
CTaTUCTUYECKUX
3aKOHOMEPHOCTSIX B
peanbHOM MUpE,
OCHOBHBIX IOHSTHSX
3JIEMEHTapPHON TEOPHUH
BEPOSITHOCTEM; YMEHU
HaxOJIUTh U OLICHUBATH
BEPOSITHOCTH
HACTYIUICHHS COOBITHI
B IIPOCTEUIINX
MIPAKTHYECKUX
CUTYyalUsIX U OCHOBHBIE
XapaKTEPUCTUKH
CIIy4alHbIX BEJIN-

I18

3HATD: o mareMaTHYECKUX
00BbeKTax HHPOPMATUKH, B TOM
YHCIIe O JIOTHYECKUX (hopMyIiax;
YMETD: onenusars
aJIeKBaTHOCTh MOJIENIN U
MOJIETTHPYEMOTO 00BEKTa, TeNIeh
MO/JICITUPOBAHUSI;

BBIJIETISATH B UCCIIEAYEMOM
CUTyaIluu 00bEKTa, CyOhEKTa,
MO/ICJIH; BBIICIISITh CPE/IA CBOWCTB
JTAHHOTO OOBEKTA CYIIECTBEHHBIX
CBOMCTB C TOUKH 3pEHUS LieNei
MOJICTTUPOBAHHUS

VYerHBIN ompoc,

TECTUPOBAHUE,
ITP Ne 7-9
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YHH;

BJIaJICHUE HaBBIKAMU 119 | VMEThH: YcrHbIl omnpoc,
HCTIOJIb30BAHMS HNOHUMATh IIPOrPAMMBI, TECTUPOBAHUE,
TOTOBBIX HaAIlMCAaHHBIC Ha BI)I6paHHOM JUISL TIP No 12, JIP Ne
KOMHI)IOTepHI)IX H3y4YCHUsS YHUBCPCAJIbHOM 1_4
HporpaMM HpI/I AJIMOPUTMHUYCCKOM A3BIKC
peIIeHHH 3a1a4; BBICOKOTO YPOBHSI; PEalli30BbIBATh

TCXHOJIOTMU PCUICHUSA KOHKPECTHOU

3a71a4u C IIOMOIIBIO KOHKPETHOT'O

IIPOrpaMMHOI0 CPEJCTBA,

BI:I6I/Ip3.TL MCTO/I €€ PCIICHU.
c(OpPMHUPOBAHHOCTD 1110 | 3HATD: tpeboBanus TexHuku 6e3- | YCTHBIM Ompoc,
MPEJICTaBICHUM O OIMACHOCTH, TUTHEHBI 1 TECTUPOBAHUE,
HEOOXOAUMOCTHU pecypcocOepexenust npu pabdore | TP Ne 3, 15
JI0Ka3aTebCTB MPH CO CpeACTBaMH MH(OPMATH3ALINH;
060CHOBAHUHT VYMETH: Bnagets 0a30BBIMU
MaTEMATHAECKIX HaBBIKAMH ¥ YMEHUSIMU TI0
yTBEpIKIECHHUI 1 pomu COOMIOICHUIO TPEeOOBAaHUI
AKCHOMATHKH B TEXHHUKHU OE30IIaCHOCTH,
IPOBEICHHH THTHUEHBI U pecypcocOepekeHus
JNETYKTUBHBIX pu pabore
pacCyXIACHUI,
c(OpMUPOBAHHOCTh I111 | 3HATH: nHOopMBI VYerHBII ompoc,
MOHSATUHMHOTO anmnapara WH(OPMALIMOHHON ITUKH U TECTUPOBAHUE,
1o npasa [P Ne 3, 7, 14,
OCHOBHBIM pa3JiejiamMm YMETH: ncnionnp3oBaTh Ha
Kypca MaT€MaTUKU; MPaKTUKE 0a30BbIE MPUHITUTIBI 15

3HAHUH OCHOBHBIX
TeopeM, GopMyI U
YMEHUS UX TIPUMEHSTD;
YMEHUS JOKA3bIBATh
TEOPEMBI U HAXOJIUTh

HECTAaHAAapPTHBIC CITIOCOOBI

pereHus
3a7a4;

OpraHu3anuy 1
(bYHKIIMOHUPOBAHUS
KOMITBIOTEPHBIX CETEN
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c(hOpMHUPOBAHHOCTh 112 | VMETh: niiauupoBaTh VYcerHbiil onpoc,
YMEHUU MOJEINPOBAThH WHJIUBUIYAIbHYIO U TECTUPOBAHUE,
pealbHbIC CUTYaLINH, KOJUIEKTUBHYIO AesTenbHoCcTh ¢ | [IP Ne 3, 14, 15
HCCIIEN0BATh HCII0JIb30BAaHUEM ITPOTPAMMHBIX
MMOCTPOEHHBIE MOJICIIH, WHCTPYMEHTOB MOACPKKHI
HMHTEPIPETUPOBATH YIPABJICHUS TPOCKTOM;
MOJTYYEHHBIN pe3yJbTar; aHAJIM3UPOBATH YCIOBUSA U

BO3MOKHOCTH IPUMEHEHUS

MIPOrpaMMHOTO CPEACTBA JIst

pelIeHus] TUIIOBBIX 3a7a4
c(hOpMHUPOBAHHOCTh I113 | VMETh: ucnionb30BaTh Ha YcerHbiil onpoc,
MIPEJICTaBICHUH 00 MpakTUKe 0A30BbI€ MPUHIIUIIBI TECTUPOBAHUE,
OCHOBHBIX ITOHSATHUAX OpraHu3aIuy u ITP Ne 16,17,18
MaTeMaTU4eCcKoro (GYHKITMOHUPOBAHUS
aHalIM3a U ux KOMITBIOTEPHBIX CETEH
CBOMCTBAX, BIIAJCHUC
yYMEHUEM
XapaKTepU30BaTh
noBeieHne QyHKIUH,
HCIIO0JIb30BaHUE
MOJIYYEHHBIX 3HAHUI
JUTSL OTIMCAHUS U
aHaIM3a pealbHbIX
3aBHCHMOCTEIA;
BJIAJICHUE YMEHUAMU 114 | VMETB: ocymectBisath YcrHbIl omnpoc,
COCTaBJICHUA 00paboTKy YMCII0BOM HH(OPMALMK | TECTHPOBAHHE,
BEPOATHOCTHBIX C MOMOMIBIO KOMIIBIOTEPA ITP Ne 21,23

MOJIEJIEN 10 YCIOBUIO
3aJ1a4¥ U BBIYUCIICHUS
BEPOSITHOCTH
HaCTYIJIEHUs COOBITUH,
B TOM YHCJIE C
pUMeHEeHHEM (hopMyI
KOMOMHATOPUKH U
OCHOBHBIX TEOPEM
TEOPUH BEPOATHOCTEH;
HCCIEA0BaHUA
CIIyYailHBIX BEJIMYHUH IO
UX PACIPEIEICHHUIO.
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