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1. TIIOACHUTEJIBHAA 3AIINCKA

Pabowas mporpamma  oOmieoOpa3zoBarenbHOM — ydyeOHOro mpeamera  «MaTemaTtuka»
npelHa3HayeHa JUisl U3y4eHHUs] 00yJyarouuxcs MaTeMaTHKU MpU MOJITOTOBKE KBaTU(UIIMPOBAHHBIX
pabouux mo mpodeccun 15.01.05 Capumk (pydyHOH M YAaCTHYHO MEXaHU3UPOBAHHON CBapKu
(marutaBku) B [AIIOY CO  «CyxXO0JIOKCKHA MHOTONPO(QUIBHBIA TEXHUKYM», PEaTU3YIOIIEM
00pa3oBaTeNbHYIO0 MPOrpaMMy CPEIHEro OoOLIero oOpa3oBaHMS B IpeNeNaX OCBOCHUS OCHOBHOM
npodeccuonanbHoi o6pazoBatenbHOM mporpammbl CITO (ITITKPC) na 6a3e ocHOBHOTO 001I€ro
00pa30BaHus MPH MMOATOTOBKE KBATM(UIIMPOBAHHBIX pad0UMX U CITY)KAIIHX.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpemnero odmero odpazoBaHwus,
OPEIbABISIEMBIX K CTPYKTYpe, COJACPXKAHWI0O M pe3yjlIbTaTaM OCBOEHHUS Y4eOHOro mpeaMera
«MaremaTuka», B COOTBETCTBUU ¢ PexoMeHIanmusMu IO OpraHM3allM TMOJYYEHHsS] CPEIHEro
obmiero oOpa3oBaHUs B TpeAerax OCBOGHHA 00pa30BaTENbHBIX MPOTPAMM  CPEIHETO
po¢eCCHOHAIBHOTO 00pa30oBaHus Ha 6a3¢ OCHOBHOTO OOIIEro 00pa3oBaHus ¢ Y4ETOM TpeOOBaHUIA
denepanbHBIX TOCYJApCTBEHHBIX 00pa3oBaTENbHBIX CTAaHIAPTOB M IOJyyaeMoil mpodeccun
cpenHero npodeccruoHanbHOro odpa3zoBanus (muckMo [lemaprameHTa rocyAapCTBEHHOMN MONMUTUKU
B cpepe moaAroToBku padounx kajapos u JI1O Munobpuayku Poccun ot 17.03.2015 Ne 06-259).

Conepxanue nmporpamMmbl «MaTeMaTHKa) HAIIPABJICHO HA TOCTIKEHUE CIEAYIONIUX IETICH:

— oOecrnieueHre CHOPMHPOBAHHOCTU TIPEACTABICHUH O COIMAIBHBIX, KYJIbTYPHBIX H
HUCTOPUYECKHX (PAaKTOPAX CTAHOBJICHHS MAaTEMATHKU;

— obecrieueHre C(HOPMHUPOBAHHOCTH JIOTUYECKOTO, ATOPUTMHUYECKOTO M MaTEMaTHYECKOTO
MBIIILICHHUS,

— obecrieueHre CHOPMUPOBAHHOCTH YMEHUHN MTPUMEHSTH MOJTYICHHBIC 3HAHUS MPU PEIICHUU
Pa3TUYHBIX 33/1a4;

— oOecreyeHrue CPOPMHUPOBAHHOCTH  MPEACTABICHUN O MareMaTHKE KaK  YacTH
0O0IIIeYETIOBEUECKONW KYJIBTYpPhl, YHHBEPCATHHOM SI3bIKE HAYKH, IO3BOJISIFOIIEM OIMCHIBATH U
U3y4aTh PealTbHBIC MTPOIIECCHI U SBIICHHUS.

— obecrieyeHNe BO3MOXKHOCTH YCIICITHOTO MPOJOIIKEHHSI 00pa3oBaHUs MO Mpodeccusm,
CBS3aHHBIM C OCYIIECTBICHHEM HAyYHOW U MCCIEAOBATEIbCKON JEATEIHHOCTH B O0IAcTH
MaTEMAaTHKU ¥ CMEXHBIX HAYK.

B mporpammy BKIIOUEHO coOJep)KaHUE, HampaBiIeHHOEe Ha (HOPMHUpPOBAHHE Y CTYJIEHTOB
KOMITETCHIINIM, HEoOXoauMEIX 1jig kadectBeHHOro ocBoeHus OIIOII CIIO na 0a3e OCHOBHOIO
o0miero o0pa3oBaHusi ¢ MOJTyYEHUEM CpeAHero oOlmiero oOpa3oBaHUS; MPOTPaMMbl MOATOTOBKHU
KB (UIIMPOBAHHBIX pabounx, ciyxkamux ([TITKPC).

1.1.00mas xapakTepucTHKA y4eOHoro npeamera «MaremMaTuka

PaGouass mporpamma  oOmieoOpa3zoBarenbHON  ydeOHOro mpeamera «MaTemaTukay
npeJHa3HayeHa I M3y4eHHs MaTeMaTUKd B MPO(ecCHOHAIbHBIX  00pa30BaTEeNIbHBIX
opranmzarusax CI1O, peanusyronux 00pa3oBaTeNbHYIO POTPAMMY CPEIHETO 001Iero 00pa3oBaHus
B IIpe/ieTIaX OCBOCHHSI OCHOBHOM mpodeccroHanbHOi 0bpa3zoBaTenbHoil mporpammsel CI1O 15.01.05
Capuyk (py4yHOM ¥ YaCTUYHO MEXaHU3UPOBAHHOM CBApKHU (HAIJIaBKH).

MaremaTtuka sBisercd (yHIAMEHTaIbHOW 00IIe00pa3oBaTeIbHOW  JUCIUILUIMHON €O
CIIOKMBIIMMCST ~ YCTOHYHMBBIM  COJEpKaHWEM H OOIMMH TpeOOBaHUSMH K IIOATOTOBKE
o0yJaromuxcs.

B mpodeccrnoHanbHBIX 00pa3oBaTEIbHBIX OPTraHU3AIMIX, PEAUTH3YIOMNUX 00pa3oBaTEIbHYIO
nporpaMMmy cpesiHero oomiero oopaszoBanus B npeaenax ocsoeHust OITOIT CITO Ha 6a3e 0CHOBHOTO
obmiero o0pa3oBaHWs, W3ydeHHE MAaTEMaTHKH HMEET CBOM OCOOCHHOCTH B 3aBUCHUMOCTH OT
npoduis NpopeccuoHaIbHOro 00pa3oBaHMUs.



[Tpu ocBoenun npodeccuit CIIO Texauyeckoro npoduist mpoheccuoHaIbHOTr0 00pa3oBaHUs
MaTeMaTHKa HW3y4aeTcsl YIIyOJeHHO, KaK HpOQWIbHBIM y4eOHBIH TNpenMeT, YYUTHIBAIOIIMN
cneunuky ocBanBaeMbix npodeccuit Ha ypoBHe @I'OC cpennero obmiero oopazoBaHus.

OTO BBIpaXaeTcsl B COJACPKAHUU OOY4EHHUs, KOJIMUYECTBE YaCOB, BBIIECISAEMBIX HAa H3y4CHHE
OTJCNBHBIX TEM IHPOTPaMMBI, TIIyOWHE HX OCBOCHHSA OOYYAIOUIMMHCSA, OOBEME M XapakTepe
NPAaKTUYECKUX 3aHIATUH, BUJIaX BHEAYAUTOPHONH CaMOCTOSATENIbHOW PabOThl 00yUYarOIIHUXCSl.

VYrayOneHHast COCTaBIISIONMIAs OTPAXKAETCS B TPEOOBAHMSIX K OATOTOBKE O0YJAIOIINXCS B
YacTH:

-00111e#l CUCTEeMBI 3HaHUI: CO/IepKaTeNIbHbIE IPUMEPHI UCIIOIB30BAHUS METOJIOB B
npoeCCHOHATIBHON  AEATENbHOCTH;

-yMEHHUH: pa3uure B ypoBHE TPeOOBAHUHN K CIIOKHOCTH MPHUMEHSEMBIX aJITOPUTMOB;
-[IPAaKTUYECKOT0 UCIOIb30BAHUS PUOOPETECHHBIX 3HAHUNH U YMEHUI: HHANBUAYAJILHOTO y4e€OHOTO
OTIBITA B BBIITOJIHEHUH UCCIIEIOBATEIBCKIX MPOEKTOB.

OO01ye neny n3y4yeHust MaTeMaTUKU PEaIM3YIOTCs B YEThIPEX HAIPaBICHUAX:

1) obmiee mpeacTaBiacHue 00 UACAX U METOIaX MATEMATHKH;

2) UHTEIUICKTYaJIbHOE Pa3BUTHC;

3) oByazieHue HEOOXOJMMBIMU KOHKPETHBIMH 3HAHUSIMH U YMCHUSIMH;

4) BocIITATEIEHOE BO3JICHCTBHE.

[Tpodwmmzanus neneil MaTeMaTn4eckoro oOpa3oBaHusl OTPaKaeTcsi Ha BEIOOpE MMPHOPUTETOB
B OpraHuM3aluud ydyeOHOH jedTenbHOCTH oOydaromuxcs. s  TEXHHYECKOro mnpoduiis
MpOoECCHOHAIBHOTO 00pa30BaHUsl BBHIOOP IEJEH CMEIIaeTcsl B MparMaTH4ecKoM HampaBJICHUH,
IpeycMaTpUBAIOIIEM YCUJICHHE U PacIlMpEeHUE NPUKIIAJHOTO XapakTepa U3y4eHUs MaTeMaTUKH,
PEUMYIIECTBEHHON OPHEHTAIMH Ha aJITOPUTMHUECKUI CTHIIb TIO3HABATEIILHOM IS TEITHHOCTH.

N3yuenne maremMaTHKM Kak MnpoduiabHON oO0mmeoOpa3oBaTebHOM y4eOHOro IpenMeTa,
yYUTHIBaIONIEH crienn(uky ocBanBaeMbix oOydatommmucs npodeccuii CI1O, obecrieunBaercs:

— BbIOOPOM Pa3JIMYHBIX OJXO0/10B K BBEIEHUIO OCHOBHBIX IOHATHIA;

— ¢QopmupoBaHHEM CHCTEMbl y4eOHBIX 3afaHuii, obOecrneuuBaomuX d(QPexKTUBHOE
OCYIIIECTBIICHNE BEIOPAHHBIX IEJIEBBIX YCTAHOBOK;

— oOorarieHueM CreKTpa cTuiIe yueOHOH 1eTeNbHOCTH 3a CYET COIIACOBAHMUS C BEAYILIUMHU
NesITeIbHOCTHBIMH XapaKTepUCTUKaMU BEIOPaHHON PO eccHy.

[TpodunpHas coctaBisitomas oTpaxaercs B TpeOOBaHHUSIX K IMOATOTOBKE OOydYaromIMXCs B
YacTH:

— oO0miell cucTeMbl 3HAHWH: COJNEp)KATEIbHBIE MPUMEPHl MCIOIH30BAHUS MaTEMaTHUYECKHX
UJeN U METOJIOB B MPOGECCHOHAIBHON NIEATETFHOCTH;

— yMEHUH: pa3anyue B ypoBHE TPeOOBaHUH K CIOKHOCTH IPUMEHSAEMBIX aITOPUTMOB,;

— MPAaKTUYECKOTO MCIIOIb30BaHUSA MPUOOPETEHHBIX 3HAHMM M yMEHUWIl: WHAWBUIYAIbHOTO
y4eOHOTo OMNbITa B IMOCTPOCHUH MaTEMaTHUYECKUX MOJIeNIeH, BBIMOJIHEHUH HCCIEI0BaTEIbCKUX
IIPOEKTOB.

Takum oOpa3om, peanu3alus COAEpP)KAaHUS Y4eOHOro IpeaMeTa OpHEeHTUPYeT Ha
NPUOPUTETHYIO PpOJIb MPOIECCYabHBIX XapaKTePUCTUK y4eOHOH paboThl, 3aBHCAIIMX OT
npoeCCHOHATIBPHON  HANpPaBICHHOCTH  00pa30BaHUs, TIOJyYeHHs ONbITa  HCIHOJIb30BAHUS
MaTeMaTHKH B COJICPKATENBHBIX M MPO(ECCHOHATBFHO 3HAYMMBIX CHTYAIMSIX IO CPaBHEHHIO C
(opMaTbHO-YPOBHEBBIMU PE3Y/IbTaTUBHBIMU XapaKTEPUCTUKAMHU 00YUEHUSI.

Cognepkanre y4eOHOTO TIpeaMeTra pa3padoTaHO B COOTBETCTBHM C  OCHOBHBIMH
coJiepKaTeIbHBIMU JTUHUAMHU O0YUYEeHUsI MaTeMaTHKeE:

— anreOpanyeckasl JTMHUS, BKIIOYAIOIIAS CHCTEMATH3AlMIO0 CBEJACHUH O YHCIIax; U3ydeHHE
HOBBIX W 000OIIEHNE paHee W3YYEeHHBIX Olepanuii (BO3BEICHHE B CTEIEHb, M3BJICUCHHE KOPHS,
JorapupmMHpOBaHUE, CUHYC, KOCHHYC, TAHT'€HC, KOTAHI'€HC U OOpaTHBIE K HUM); U3y4E€HHE HOBBIX
BUIOB UHWCIIOBBIX BBIpQXEHWH H (OPMYI, COBEPIICHCTBOBAHWE MPAKTHYECKUX HABBIKOB U
BBIYUCIUTENLHON KYJBTYpPbI, PACHIMPEHHE M COBEPIICHCTBOBAHUE alredOpanyecKoro amrmapara,
c(OPMHPOBAHHOTO B OCHOBHOHM IIKOJIE, U €r0 TMPHMEHEHHE K PEUICHHI0 MaTeMaTHYECKUX |
NPUKJIAIHBIX 33/1a4;



— TEOPEeTUKO-(QYHKIMOHAIbHAS JIMHMSA, BKIIOYAIOINAS CHUCTEMAaTH3aIlMI0 M PACHIMPEHHE
CBEICHHH O (PYHKIMAX, COBEPIICHCTBOBAHHE I'pa)MUECKHX yMEHHH; 3HAKOMCTBO C OCHOBHBIMHU
UAeIMH U METOJAaMH MaTeMaTHYeCKOro aHaju3a B 00beMe, MO3BOJISIOIIEM HCCIIEI0BATh
JJIEMEHTapHble (QYHKIMM M pelaTh NPOCTEHIINE TIeoMeTpUudecKue, (QHU3HMYECKHe W Jpyrue
NPUKJIAJIHBIC 33]1a4U;

— JIMHUS YpaBHEHHWH M HEPaBEHCTB, OCHOBAaHHas Ha TIIOCTPOCHHHM U HCCIEAOBaHUU
MaTeMaTHYeCKUX MOJeNel, IepeceKaroImasics ¢ anreOpandeckol U TeOpeTHKO-(YHKIHOHAIBHOMI
JUHASMH H  BKIIOYAIONIAsh pa3BUTHE W  COBEPIICHCTBOBAHME TEXHUKH  ajreOpanydecKux
npeoOpa3oBaHUM sl PEHICHHUs] YpaBHEHHUH, HEPABEHCTB U CUCTEM; (POPMHPOBAHHE CIIOCOOHOCTH
CTPOUTH M UCCIIEN0BATh MPOCTEUIINE MaTeMaTUYECKHEe MOJIENU NP PELICHUH MPUKIaIHBIX 33/ad,
3a/1a4 U3 CMEXKHBIX H CIIEIUATIbHBIX PEIMETOB;

— TeOMETpHUYEeCKasi JMHMSA, BKIIIOYAIOIIAsl HATJISAHbIC MPEACTABICHUS O MPOCTPAHCTBEHHBIX
¢urypax m u3y4eHue X CBOMCTB, (HOPMUPOBAHHE U PA3BUTHE MPOCTPAHCTBEHHOTO BOOOPAKEHUS,
pa3BUTHE CIOCOOOB T€OMETPHYECKUX H3MEPEHHH, KOOPIMHATHOIO W BEKTOPHOTO METOAOB IS
pelIeHNs] MaTeMaTHYEeCKUX M MTPUKIIAIHBIX 33/1a4;

— CTOXacTW4eckas JIMHHUS, OCHOBaHHAas Ha Pa3BUTHM KOMOWHATOPHBIX  YMEHUIA,
IPE/ICTaBICHNUN O BEPOSATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPY)KAIOIIEro MUPA.

N3yuenue ob6mieoOpa3zoBarenbHOl ydyeOHOro mpeamera «MartemaTuka» 3aBeplIacTcs
HOJIBEICHUEM UTOTOB B (hOpME dK3aMeHa B paMKaX MPOMEKYTOYHOH aTTeCTallMH OOyYarolIHXCs B
npouecce ocBoeHus: ocHoBHOM OIIOII CIIO ¢ mnomydyenuem cpenHero oouiero oOpa3oBaHUS
(IIIIKPC).

B paznene mporpammel «Coaepxanue y4eOHOTO MpeaMeTa» KypCHBOM BBIJENICH MaTepHal,
KOTOPBIU NP N3yYCHUU MaTeMaTUKN KOHTPOIIIO HE TIO/JICHKHT.

1.2.MecTo yueOHOr0 npeaMeTa B YHeOHOM ILJIAHE.

VYueOHblli mnpenmer «MaremaTtuka» —ABISETCS  y4eOHBIM HpPeAMETOM  00s3aTesIbHOM
npeaMeTHou obnactu «Matematuka u uapopmarukay OI'OC cpeanero odiero oo6pazoBaHus.

B mpodeccronanbHbpIx 00pa3oBaTeIbHBIX OPraHU3alUAX, PEATU3YIOIUX 00pa3oBaTENbHYIO
nporpammy cpeaHero oomiero oopazosanus B mpeaenax ocsoenus: OITOIT CITO na 6a3e 0CHOBHOTO
obmiero oOpa3oBaHus, y4eOHbIH mnpenMer «MaTemaTuka» HM3ydaercss B 00Ieo0pa3oBaTeIbHOM
nukie yyeobHoro muana OITOIT CIIO na 6a3e ocHOBHOro oOmiero oOpa3oBaHMs C MOJy4YEHUEM
cpennero obiero oopazosanus (ITITKPC).

B yuebnbix mmanax [IIIKPC y4eOHnblii nmpenmer «Maremaruka» BXOAWT B COCTaB OOIIMX
00111€00pa30BaTENIbHBIX yYEOHBIX JUCHMIUIMH, (HOPMUPYEMBIX M3 00s3aTeNbHBIX IPEeIMETHBIX
obnacreir ®I'OC cpennero obmero obdpasosanus, s npodeccun 15.01.05 Cpapuuk (pydHoi u
YaCTUYHO MEXaHU3UPOBAHHON CBapKHU (HAIUIaBKH).

1.3.Pe3yabTaThbl 0CBOCHHS Y4eOHOI0 NIpeAMeTa.

OcBoenne copaepkanust ydeOHoro mnpeamera «MaTemaTuka» o00ecleunBaeT JIOCTHKEHHE
CTYJEHTaMH CJIEIYIOUINX PE3yJIbTaTOB:

JIUYHOCHIHBIX:

-c(pOpMHUPOBAHHOCTh MPEACTABICHUI O MaTeMaTUKEe KaK YHHBEPCAJIbHOM SI3bIKE HayKH,
CPEJCTBE MOJEIUPOBAHMS SIBJICHUI U MPOLIECCOB, UAEAX U METOAAX MaTEMATHKH;

-IIOHUMaHUEe  3HAYMMOCTM  MaTeMaTHKH  JUIsl ~ HAyYHO-TEXHMYECKOTro  Iporpecca,
c(OpPMHPOBAHHOCTh OTHOILIEHHUS K MaTeMaTHKE KaK K YacTH OOIIeUeNIoBEUYECKO KyJabTYphl dyepe3
3HAKOMCTBO C UCTOpPUEHN PA3BUTHS MATEMATUKH, YBOJIFOLIMEN MaTEMaTHYECKUX UJIEH;

-pa3BUTHE JIOTHUECKOTO MBIIUIEHUS, POCTPAHCTBEHHOTO BOOOpa)KEHUS, aIrOPUTMHUYECKON
KYJIBTYpPbI, KPUTUYHOCTH MBIIIJICHUS] HA YPOBHE, HE0OX0IuMOM i OyAymieil npodeccrnoHalbHON
JesITeIbHOCTH, JJIS POJIOJDKEHUS 00pa30BaHMs U caMOOOpa30BaHNUS;



-OBJIaJICHUE MaTEMAaTUYECKUMU 3HAHUAMU U YMEHHSIMH, HEOOXOAMMBIMU B TOBCEIHEBHOM
KM3HU, U1 OCBOCHMS  CMEXHBIX €CTECTBECHHO-HAYYHBIX IIPEAMETOB U  IPEIMETOB
npoeCCHOHATBHOTO IIMKJIA, JJs TOJy4eHHs Oo0pa3oBaHMs B 00JacTsaX, HE TPeOYIOMHUX
yri1yOJ€HHON MaTeMaTH4ecKoi OArOTOBKH;

-TOTOBHOCTb M CHOCOOHOCTH K OOpa3oBaHUIO, B TOM 4YHCIE CaMOOOpa3OBaHHIO, Ha
HPOTSDKEHUM BCEH JKHU3HU; CO3HATENIBHOE OTHOILIEHHE K HEPEPHIBHOMY 00pa30BaHUIO KAaK YCIIOBHIO
yCIenHOM MpodecCHOHABHON 1 00IIECTBEHHOM IS TEIbHOCTH,

-TOTOBHOCTb M CHOCOOHOCTh K CaMOCTOSTEIbHOM TBOPYECKOH M OTBETCTBEHHOMH
JESITEIIbHOCTH;

-TOTOBHOCTb K  KOJUIEKTUBHOW  paboTe, COTPYIHUYECTBY CO CBEPCTHUKAaMH B
00pa3oBaTeNbHON, OOIIECTBEHHO MOJE3HOW, y4eOHO-HCCIIEAOBATENLCKOM, MPOEKTHOW W APYrHX
BUJaX JEATCIBHOCTH;

-OTHOIIEHUE K MPO(EeCCHOHANBHON AEATEIBHOCTH KaK BO3MOXHOCTH YYacTHSl B PEIICHUHU
JIMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, O0IIEHAIIMOHATILHBIX ITPOOIIEM;

MemanpeomMemHuuix:

-YyMEHHE CaMOCTOATEIbHO ONPEACHATh LU JAEATEIbHOCTH M COCTaBIATH  IUIAHBI
JESTEIIbHOCTH;  CaMOCTOSITEJIbHO  OCYILECTBIATh,  KOHTPOJIMPOBaTb U KOPPEKTUPOBATbH
JESTEIIBHOCTD; UCIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI AJI JOCTHXKEHUS IOCTABJICHHBIX LIEJIEH U
peanu3aluy MjIaHoB e TEIbHOCTH; BBIOUPATh YCIIEUIHbIE CTPATETUH B Pa3IMUHBIX CUTYalUsX;

-yMEHHE NPOAYKTMBHO OOIIATbCS M B3aMMOJCHCTBOBaTb B IIPOLECCE COBMECTHOM
JeSITeIbHOCTH, YYUTHIBATH TO3UIUHN JPYTUX YYACTHHUKOB JIEATEIBHOCTH, YPPEKTUBHO pa3pemaTh
KOH(JIUKTHI,

-BJIaJICHME HaBbIKaMM IIO3HABATEJIbHOM, y4eOHO-UCCIEIOBATEIbCKOM U  MPOEKTHOMN
NeSITeIbHOCTH, HaBBIKAMU pa3peleHust mpooiiem;

-CITIOCOOHOCTH ¥ TOTOBHOCTH K CaMOCTOSATEIBHOMY IOMCKY METOJIOB PEIICHHS MPAKTUIECKUX
3aJa4, IPUMEHEHUIO Pa3IMYHbIX METOIOB IIO3HAHNUS;

-TOTOBHOCTh ¥ CIOCOOHOCTH K CaMOCTOSITEIbHON HWH(POPMAIMOHHO-TIO3HABATEILHON
NeSITeIbHOCTH, BKJIIOYash yYMEHUE OPHUEHTHUPOBATbCS B PA3JIMYHBIX MCTOYHHMKAX HWH(pOpMAIUH,
KPUTHYECKH OILIEHMBAThb M WHTEPHPETUPOBATh HMHPOPMAIMIO, MOJY4aeMYI0 W3 Ppa3IU4HbIX
HCTOYHUKOB;

-BJIaJICHUE SI3bIKOBBIMU CPEICTBAMU: YMEHHE SICHO, JJOTMYHO M TOYHO M3J1araTb CBOIO TOYKY
3pEHUs, UCIONb30BaTh aIEKBATHBIE S3BIKOBBIE CPEICTBA;

-BJIaJICHHE€ HaBbIKAMU [TO3HABATENbHON peiekcun Kak 0CO3HAHUS COBEPIIAEMbIX JEHCTBUIM U
MBICIIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB M OCHOBAHMM, IPaHMI] CBOErO 3HAHMSA W HE3HAHUA,
HOBBIX IT03HABATEJIbHBIX 337a4 U CPEICTB ISl X JOCTUKEHHUS.

npeomemmuwvix: (0a3z08wvlil yposenn)

1) chopmMupoBaHHOCTH MPEACTABICHUN O MAaT€MaTUKE KaK 4acTU MHPOBOW KYJIbTYpPHl U O
MecTe€ MaTeéMaTHKH B COBPEMEHHOW NMBMIIM3AIMM, O CIIOCOOAaX OMMCAHUSA HA MaTeMaTHYECKOM
A3bIKE SBJIIEHUH peaJbHOro Mupa; 2) chopMHpOBAaHHOCTh NPEJICTaBICHUH O MaTeMaTHYECKHX
NOHATHUAX KaK O Ba)XKHEWIIUX MATEMATHUYECKUX MOJENAX, MO3BOJSIOIIMX ONHCHIBATH U U3ydaTh
pa3Hble TPOIECCHl U SBJICHMS; NOHMMAaHHE BO3MOXXHOCTH AaKCHOMAaTHYECKOTO TMOCTPOCHHUS
MaTEMaTUYECKUX TEOpUH; 3) BiIaJeHNE METOIaMU JI0KA3aTeNbCTB U aITOPUTMOB PEIICHUS; YMEHUE
UX TPUMEHAThH, MPOBOAMUTH J0Ka3aTeJIbHbIE PACCYXJCHMSI B XOJie pelleHus 3aaay; 4) BiaaeHue
CTaHJApTHBIMU IPUEMAaMU PEIIEHUS pPALMOHAIBHBIX W HPPALUOHAIBHBIX, IIOKA3aTENIbHBIX,
CTEMEHHbIX, TPUTOHOMETPUYECKUX YPaBHEHUM U HEPABEHCTB, UX CHCTEM; HCIOJIb30BaHNE TOTOBBIX
KOMIIBIOTEPHBIX MPOrpaMM, B TOM YHUCIIE JUIsl MIOMCKA IyTH PELIEHUS U WIIOCTPALUU PELIEHUS
ypaBHEHU U HEPABEHCTB; 5) c(OPMHUPOBAHHOCTH MPEACTABIEHUN 00 OCHOBHBIX MOHATHUSAX, UJEAX U
METOJaX MaTeMaTH4eCKOro aHaiu3a; O) BIIaJEHME OCHOBHBIMU TIOHATUSMU O IIJIOCKMX U
MIPOCTPAHCTBEHHBIX TI'€OMETPUUECKUX (UTypaxX, UX OCHOBHBIX CBOMCTBax; c(HOPMHPOBAHHOCTh
YMEHHUSl paclo3HaBaTh Ha dYepTekax, MOJENSAX U B PEAIbHOM MHUpPE TeoMeTpuyeckue (Urypsl;
IPUMEHEHHE HW3YYEHHbIX CBOMCTB reomerpuueckux ¢uryp u dopMmyn s peleHus
reOMETPUYECKUX 3aJjad M 33Ja4 C MPaKTHYECKUM cojepxaHueM; 7) chOpMHUPOBAHHOCTD



IIPEJICTaBICHUN O ITpoLeccax U SIBICHUSAX, UMEIOIINX BEPOSITHOCTHBIN XapaKTep, O CTATUCTUUECKUX
3aKOHOMEPHOCTSIX B peaJlbHOM MHpE, OO0 OCHOBHBIX MOHSATHSX OJEMEHTApHOW Teopuu
BEPOSTHOCTEW; YMEHHMH HAXOAWTh U OLICHUBATh BEPOATHOCTU HACTYIUICHHS COOBITHI B
MPOCTEHIINX MPAKTUYECKUX CUTYallMsX M OCHOBHBIC XapaKTEPUCTHUKU CIy4yalHBIX BEIUYUH; &)
BJIa/ICHNE HaBbIKaMH MCII0JIb30BaHUS TOTOBBIX KOMIIBIOTEPHBIX IIPOTPAMM IIPH PELIEHUU 3a/1a4;

(ye/1yo/1eHHblil YyPOBEHDb)

1) chopMHUPOBAHHOCTH TIPECTABICHU 0 HEOOXOIUMOCTH JI0KA3aTeIbCTB MPU 00OCHOBAHUU
MaTeMaTUYECKUX YTBEP)KICHUI U POJIM aKCMOMATHKU B MPOBEACHUU JEIYKTUBHBIX PACCYKICHUI;
2) chopMHpPOBAHHOCTh MOHATUHHOIO ammapara MO0 OCHOBHBIM pa3jielaM Kypca MaTeMaTHKH;
3HaHUW OCHOBHBIX TeopeM, GOpMyll U YMEHHsI MX MPUMEHSITb, YMEHUS JOKa3blBaThb TEOPEMBbI U
HaXOJUTh HECTAaHAAPTHBIE CIOCOOBI pemeHus 3agad; 3) CPOPMHUPOBAHHOCTH  YMEHUH
MOJICJIMPOBaTh pealbHbIE CHUTyal[MH, HCCIENI0BaTh IOCTPOCHHBIE MOJENH, HHTEPIPETUPOBATH
NOJYYCHHBI pe3ynbTaT; 4) CchOPMHPOBAHHOCTH TPEACTABICHUH 00 OCHOBHBIX IOHSATHAX
MaTEeMaTUYeCKOT0 aHalu3a W HX CBOMICTBax, BIaJ€HHE YMEHHEM XapaKTepH30BaTh IOBEJICHUE
(GyHKUIMH, WCHONb30BaHUE TOJYYEHHBIX 3HAHUM I ONHCAaHUS U aHajdM3a pPealbHbIX
3aBHCHMOCTEH; 5) BiIaJlecHuEe YMEHUSIMU COCTaBIICHHS BEPOSTHOCTHBIX MOJIENIEH MO YCIOBHUIO 3a/1a4U
U BBIYMCIICHUS BEPOATHOCTU HACTYIUICHUS COOBITHIA, B TOM 4YHCJIE€ C NPUMEHEHHEM (OpMyI
KOMOMHATOPUKH M OCHOBHBIX TEOPEM TEOPUHU BEPOSATHOCTEW; MCCIEAOBAHUS CIyYalHBIX BETUYHUH
10 UX PacIpeEICHHUIO.

B coorBerctBum ¢ ®I'OC mo mpodeccun 15.01.05 Cpapmuk (pydHOH W YaCTUYHO
MEXaHU3UPOBAHHOM CBApKH (HAIUIaBKU) (GOPMHUPYIOTCS O0IIME KOMIIETCHIIUN:
OK 1-noHuMaTh CyIIHOCTh U COIMAIBHYIO 3HAYMMOCTh CBOEH Oymymieil nmpodeccuu, mposiBISATh K
HEWyCTOMYMBBIN UHTEPEC.
OK 2-opranuzoBbiBaTh COOCTBEHHYIO JI€ATEILHOCTD, HCXOMS U3 IIEJIU U CIIOCOOO0B €€ JTOCTHUKEHUS,
OIpeIeNIEHHBIX PYKOBOIUTENEM.
OK 3-ananuzupoBaTh pabo4yr0 CUTYaIHUIO, OCYIIECTBIATh TEKYIIHI U HTOTOBBIM KOHTPOJIb, OLEHKY
U KOPPEKIINIO COOCTBEHHON JEATEIbHOCTH, HECTH OTBETCTBEHHOCTh 3a PE3yJIbTaThl CBOEH PaOOTHI.
OK 4-0Cy1IECTBISTD ITOUCK nH(popMaluu, HE0OXOIUMON IS 3¢ (HeKTUBHOTO
BBINOJIHEHUANPO()ECCHOHAIBHBIX 3a/1a4.
OK 5 —ucnonb3oBath MHPOPMAMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTUU B IPO(ECCHOHATBLHOU
JESATEIBHOCTH.
OK 6-paboTaTh B KOMaH 1€, 3P PEKTUBHO OOMIATHCS C KOJIJIETaMH, PYKOBOJICTBOM, KIIMEHTAMH.

B cootBerctBun ¢ ®I'OC obmiero cpegHero obpazoBanHus (GOPMHUPYIOTCS YHUBEpPCATbHBIE
yuebnbie aeiictus (Y'Y ):

JIuynocTHbie YY /] Kommynukaruubie YVY /[

IInanupoBanue (ompeneneHue Iend, (QYHKIUNA

YY4aCTHHKOB, CIOCOOOB B3aMMOJICUCTBHS).
Camoonpenejienue (MOTHUBAIUSl  YYEHHS,

. | IlocranoBKa BOIIPOCOB (VHMLIMaTUBHOE

dbopMupoBanue OCHOB rpa)x/a1aHCKOU

COTPYJIHUYECTBO B MIOMCKE U cOope nHpopmanun).
UJIEHTUYHOCTH JINYHOCTH).

Pa3zpemenne KOH(JIUKTOB (BBISIBIICHUE,
Cwmbicii000pa3oBanusi  («kakoe 3HAYCHHE,

UAeHTUQUKAIUS [poOJieMbl, TOUCK U OIEHKa
CMBICJI UMEET Ui MEHsS y4YeHHe», U YMEThb

aJIbTePHATHUBHBIX CIoco00B paspeleHus
HaXOJIUTh OTBET Ha HETO).

KOH(JIUKTa,  NPUHATHE  pEUIeHHs] U €ro
HpaBCcTBEeHHO-ITHYECKOI0  OLCHHUBAHMS

peanuzarusi).

(ollcHMBaHWE YCBAaMBAaEMOTO COZICPIKAaHUS,
UCXON W3 COUHUAIBHBIX M JIMYHOCTHBIX
[IEHHOCTeH, oOecreunBaromee JTNIHOCTHBIN
MOpaJIbHBIN BBIOOD).

YnpasJ/ieHue MoBeeHUEM NAPTHEPA TOYHOCTHIO
BBIPA’KaTh CBOM MBbICIH (KOHTPOJIb, KOPPEKLIHUS,
OllCHKa  JEHCTBUH  NapTHEpa  yMEHHE  C
JOCTATOYHOM IIOJIHOTOM M TOYHOCTBIO BBIPAKATH
CBOM MBICIIN).




ITo3naBaTtenbHbIe YY /[

PerynsaTusnsie YY ]|

Oo0meyyeoHbIE

- (hopmynupoBaHUe MO3HABATEIHHON IIEIIH;

- IOWCK | BBIJICJICHUE HHPOPMAIIIH;

- 3HAKOBO-CHUMBOJIMYECKHUE

- MOJICJIUPOBAHUE

Jloruueckue

- aHalu3 C IMEJbI0 BBIJCICHUS IPU3HAKOB
(CYIIECTBEHHBIX, HECYIIIECTBEHHBIX )

- CHHTE3 KaK COCTaBJICHUE IIEJI0r0 M3 JacTei,
BOCIIOJIHSS HEAOCTAIOIE KOMIIOHCHTHI;

- BBIOOP OCHOBaHHUW U KPUTEPHUEB IS

CpPaBHCHHMS,  CEpHAlMH,  KIACCHU(PUKALUU
00BEKTOB;

- IIOJBCACHHE IIOJ] IIOHATHE, BEIBCACHHC
CJIEACTBHI;

-yCTaHOBJICHUE MPUYHMHHO-CIIEJCTBEHHBIX
CBSI3CH;

- MMOCTPOCHUE JIOTUYECKOM 1 (S20051
pacCyXIEHUN;

- IOKa3aTeIbCTBO;

- BBIIBIDKCHHE THIIOTE3 U UX 000CHOBAHUE.
JeiicTBUA  NMOCTAHOBKH M  pellIeHUs
npooem:

- (hopmynupoBaHue npoOIEMBbL;

- CaMOCTOSATEIIbHOEC CO3JaHue CIocoOOB
peLeHus pooem TBOPYECKOTO U

IOMCKOBOI'0 XapaKTeCpa.

Ienenosiaranue (mocTaHOBKAa y4eOHOW 3a7aud Ha
OCHOBE COOTHECEHHS TOTO, YTO YK€ H3BECTHO U
YCBOGHO  Yy4YallUMHUCS, M  TOr0, 4YTO  eImé
HEHM3BECTHO).

I[InanupoBanue (ompenenenue
MOCTIeIOBATEIBHOCTH TPOMEXKYTOUYHBIX IIeNeil ¢
y4€TOM KOHEYHOTO pe3ysibTaTa; COCTaBIICHUE
IJIaHA U TIOCJIEI0BATEIIbHOCTH JACHCTBUI).
IIporuo3upoBanue (IIpeIBOCXUIIEHUE pe3ysibTaTa
U YpPOBHS  YCBOCHHI, €ro  BPEMEHHBIX
XapaKTePUCTHK).

Koutpouas (B hopMme ciimueHus crocoda IeHCTBUs
U €ro pesysbTaTa ¢ 3a/laHHbIM 3TAJIOHOM C LIEJIbIO
oOHapyXeHMsI OTKJIOHEHUH U OTJIIMYUI OT ATAJIOHA)

Koppexnust (BHECEHUE HEO0OXOMMBIX
JIOTIOJTHGHU W KOPPEKTWB B IUIaH W CHOCO0
JCHCTBUSL B  Cllydae pACXOXKACHHUS OITAJIOHA,

peaIbHOTO ACHCTBUS U €ro MPOJIYKTA).
Ouenka (BblIEICHHE W OCO3HAHUE YYAIIUMUCS
TOTO, YTO Y€ YCBOEGHO M 4YTO €€ MOJICKUT

YCBOCHHMIO, OCO3HAaHME KauyecTBa M  YPOBHs
YCBOEHUS).
BoaeBass  camoperyiasinusi  (COCOOHOCTH K

MOOWJIM3alUl CWJI W DJHEPTUH; CIIOCOOHOCTh K
BOJICBOMY YCWJIHIO — K BBIOOpDY B CHTYyallUu
MOTHBAIIMOHHOTO KOH(MJIMKTA W K IPEOJOJICHUIO
HPEnsITCTBUMN).




COJAEP)KXAHUME YYEBHOI'O ITPEIMETA
BBenenune

MareMaTika B HayKe, TEXHHKE, YKOHOMHKE, MH(POPMAIMOHHBIX TEXHOJIOTUSX U IMPAKTHYECKOU
JesTenbHOCTH. Lenu u 3anaun n3y4eHnus MaTeMaTUKU Ipu ocBoeHuH cnenuansHoctu CIIO.

AJITEBPA

PazBute moHsTHs o wuwucie. Lleaple W panuoHanbHble 4YHcha. J[eHCTBUTENbHBIE YHUCIHA.
Tpubnuosicennvle eviuucnenus. Moaynp uuciaa U ero cBoilicTBa. Pemienue 3agad Ha JABUKEHUE U
COBMECTHYIO palOTy, CMeCH M CIUJIaBbl C IOMOIIBIO JIMHEMHBIX, KBaJgpaTHBIX U JIPOOHO-
palMOHAIBHBIX YPABHEHUI U UX CUCTEM.

Komnnexcnuvie uucna.

Kopunu, crenenn u jorapupmsol

Kopnu u cmenenu. KopHH HaTypaJlbHOW CTEIIEHHM W3 4YHMCiIa W UX cBoictBa. CreneHW ¢
palMOHANLHBIMU TIOKA3aTeNsIMU, WX CBOWcTBa. CTENEHW C JACHCTBUTEIBHBIMU IIOKA3aTEIISIMHU.
Ceoticmea cmenenu ¢ 0elicmeumenbHbiM NOKazameem.

Jocapugpm. Jlozapughpm wuucna. OcHOBHOE IOTapuPMUYECKOE TOXKAECTBO. JlecsaThuHbie U
HaTypasibHble Jorapudmsl. [IpaBuna neiictsuii ¢ morapudmamu. [lepexoa kK HOBOMY OCHOBaHHIO.
Ilpeobpazosanue  anzedpauuecKux 8bIPANCEHUL. [IpeoOpa3oBanue  palOHAIBHBIX,
UPpAIMOHATILHBIX CTEIIEHHBIX, TOKA3aTEIbHBIX U JIOTApU(YMUICCKUX BHIPAKCHUH.

Ilpaxmuueckue 3anamus.

Apudpmernueckue IEUCTBHUS HaJ UYUCIAMM, HAXOXKJIEHUE MPUOJIMKEHHBIX 3HAUEHUN BEJIUYUH U
HOTPEIIHOCTEN BhIYMCICHUN (a0COTIOTHON U OTHOCUTEINIBHOM), CPABHEHNE YHUCIIOBBIX BBIPAKECHHH.
Brruucnenue u cpaBHeHUE KOPHEN. BBINOIHEHNE pacyeToB ¢ paauKaIaMu.

Pemenne wppanMOHANbHBIX ypaBHEHUH. HaxoxaeHue 3HAYEHUH CTENEHEH C paluOHAIbHBIMU
nokazatensimu. CpaBHeHue crerneHeld. [IpeoOpa3oBaHus BBIpaKEHUN, COJEPIKAIIUX CTETICHH.
Pelenue nokasaTesbHbIX YPAaBHEHUN.

Pemenue npuknaaHeix 3aaad.

Haxoxxnenue 3HaueHuil sorapudma mo mNpou3BOIBHOMY OCHOBaHMio. Ilepexox oT omHOro
OCHOBaHUS K Jpyromy. Beruncinenwe u cpaBHeHue jorapudmon. JlorapupmupoBanve u
MIOTCHIUPOBAHUE BBIPAKEHUN.

[TpuOn>keHHbIE BBIYUCIECHHUS W pEIIeHUs MNPUKIAJAHBIX 33had. PemieHue norapu@Muueckux
ypaBHeHM. ['paduueckoe perieHue ypaBHEeHU.

OCHOBBI TPUTOHOMETPUU
OcHOBHBIC MOHATUSA

PaJII/IaHHaﬂ MEpa yria. BpamaTem,Hoe JABHKCHUC. CI/IHYC, KOCHHYC, TAHI'CHC X1 KOTAaHI'CHC YHCJIa.

OCHOBHbIE TPUTOHOMETPUYECKHE TOKIECTBA.
®opmynsl ipuBeaeHus. Gopmyinbl ciaoxeHus. Dopmynsl yaBoeHus. Dopmyist nOJI08UHHO20 Yaid.

IIpeoOpa3oBanus NpocTeIMX TPUTOHOMETPHYECKUX BbIPAKEHHUI.

[IpeoOpazoBaHre CyMMBI TPUTOHOMETPUYECKMX (PYHKIMI B MPOU3BEACHHWE U TMPOU3BEACHHS B
CyMMY. Buipaowcenue mpueonomempuueckux yHKyuil uepes maneeHc no108UHHO20 apeyMeHma.
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Tpuronomerpnyeckne ypaBHeHHUsI 1 HEPaBEHCTBA.

[Ipocreiie  TPUTOHOMETPUYECKHE  ypaBHEHHs.  [Ipocmeliwiue  mpucoHomempuyecKue
HepaseHcmaa.
Oopamnvle mpuzonomempuueckue GynKyuu. ApKCUHYC, apKKOCUHYC, apKTaHTEHC.

Ilpaxmuueckue 3ansamusl.

Panuanubiii MeTO HM3MEpEHMsS YIJIOB BpalllEHUST U CBA3b C TpaaycHOM Mepoud. OCHOBHBIC
TPUTOHOMETPUYECKHE TOXKAECTBA, (OPMYIBI CIIOXKCHHS, YIBOCHHS, IPEOOpa3OBaHUE CYMMBI
TPUTOHOMETpHUECKUX  (QyHKUMA B Mpou3BeleHHE,  MpeoOpazoBaHUE  MPOU3BEACHUS
TPUTOHOMETPUUECKUX PYHKIIHIA B CYMMY.

[Ipocreiimye TpUroHOMETpUYECKUE ypaBHEHHUS U HEPABEHCTBA.

OOpatHbie TpUTOHOMETpUYECKUE (YHKITHH: apKCHHYC, apKKOCUHYC, apKTAHTEHC.

®YHKIIAU, UX CBOMCTBA Y TPA®UKH

@yukyuu. OOmacTh ONpEACICHUS W MHOXECTBO 3HAYCHWH; TpapuKk (YHKIUU, TOCTPOCHUE
rpadukoB QyHKIMIA, 3aJaHHBIX PA3TUYHBIMU CIIOCOOAMHU.

Ceoiicmea ¢ynxyuu. MOHOTOHHOCTH, YE€THOCTh, HEYETHOCTh, OTPAHUYCHHOCTD, MTEPHOAUIHOCTD.
[TpoMexyTkn BO3pacTaHUs M YObIBaHUSA, HauOOJbIIEe W HAUMEHbIIEEe 3HAYCHUS, TOYKHU
skcTpemyMma. ['paduueckass wunTepnperanus. llpumepsl (YHKIMOHATBHBIX 3aBUCHMOCTEH B
peallbHBIX Mpolleccax U SBICHUSIX. ApudmeTnueckue omnepanuu Haa ¢GyHkiusmu. CroxxHas
byHKIUS (KoMITo3ulus). [lonsimue o HenpepvleHOCmU (PYHKYUU.

Oobpamnvie pynkyuu. Obracms onpedenenuss u obracmv 3HaveHutl oopamuou ynxyuu. I pagux
obpammuoi pyHKyuuU.

CreneHHble, MNoOKa3aTelbHble, Jiorapupmuuyeckue HM TPHUIOHOMeTpHYecKHe (YHKIHNHU.
OOpaTHbIe TPHTOHOMETPHYECCKHE PYHKIIUH.

Omnpenenenust pyHKIUN, MX CBOMCTBA U TpadUKH.

[IpeoOpazoBanus rpadukos. [lapamienbHblil MepeHOC, CHMMETPUS OTHOCUTEIIBHO OCEM KOOPIUHAT
U CHMMETpUS OTHOCUTEIBHO Hayajla KOOPAMHAT, CUMMETPHUS OTHOCHUTEIBHO MpsAMON Y = X,
pacTsDKEHUE U CKATUE BIOJIb OCEH KOOpIMHAT.

IIpaxmuueckue 3anamus.

ITprmepsl 3aBUCUMOCTEN MEXIy NEPEMEHHBIMM B PEajbHBIX IPOLECCAX U3 CMEXHBIX IIPEIMETOB.
Omnpenenenne pynkuuil. [loctpoenue u urenue rpagukos ¢pyHkuil. MccnenoBanue GyHKIMH.
CaoiicTBa TMHEHHOHN, KBaIpaTUYHOM, KYCOUHO-JIMHEHHOM U ApOOHO- IMHEHHOM (yHKIIHIA.
HenpepriBHble 1 nepuoanyeckue GyHKIHH.

CpoiicTBa u rpaduku CHHyca, KOCHHYcCa, TaHT€Hca M KoTaHreHca. OOpaTHble (QYHKIUM M HX
rpaduxmu.

Ob6parHnble Tpuronomerpudeckue pyHkuuu. [IpeodpazoBanus rpaduka GyHKINH.

["apmonnueckue konebanus. [lpuknagnsie 3a1auu.

[Toka3arenbHble, JOrapupMUUecKie, TPUTOHOMETPUYECKHUE YPAaBHEHUS U HepABeHCMEd.

HAYAJIA MATEMATHNYECKOI'O AHAJIU3A
Ilocneoosamenvnocmu. CriocoObl 3amaHus M CBOMCTBA YHCIOBBIX IIOCJIEAOBATEIHHOCTEH.
Touamue o npedene nociedosamenvrocmu. Cyujecmeoganue npeoeia MOHOMOHHOU 02PAHUYEHHOL
nocnedosamenvrocmu. CyMMUPOBAHHUE TIOCIEIOBATEIHHOCTEH.
beckoHewyHO yObIBaroIIasi reoMeTprIecKast MPOrpeccus 1 ee cymma.

Ilpouseoonasn. llonarue o Mpou3BOAHON (PYHKLMHU, €€ TeOMETPUUECKUNH U (PU3UUYECKHI CMBICIH.
VYpaBHeHHe kacaTenbHON K rpaduky ¢yHkiuu. [Ipon3BogHbBIE CYMMBI, pa3HOCTH, MPOU3BEACHUS,
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yacTHble. [IpOM3BOAHBIE OCHOBHBIX O3JIEMEHTapHbIX (GyHKUMN. [IpuMeHeHue NPOU3BOJHOM K
WCCIIEOBaHNI0 (DYHKIMH W TIOCTPOCHUIO TpadukoB. [Ipouszsoousvie obpamuou QyHKyuu u
KOMNO3Uyuu QhyHKyuu.

ITpyMeprl UCTIOIB30BaHUS NPOU3BOMHOM Ul HaXOXKICHUS HAWIYYIIErOo PEIUCHUS B IPHUKJIATHBIX
3a/1a4ax.

Bropas nmpousBonHas, ee reoMerpuyeckuil u ¢usmdeckuil cmbica. HaxoxpaeHnue ckopoctu s
npoiiecca, 3aJaHHOTrO (OPMYIIOH U TpaprKOM.

IlepBooOpa3nass u wuHTerpay. llpuMeHeHue onpenenecHHOro HHTErpana Juisl HaXOXKIECHUs
Iomaau KpuBoiuHelWHoW Tpanemuu. @opmyna Herotona—IJleitonuna. [Ipumepsl nmpumeHeHus
UHTErpaia B (GU3UKe U T€OMETPUH.

Ilpakmuueckue 3anamus.

UucnoBas MOCIE10BATENIBHOCTD, CIIOCOOBI €€ 3aaHMsl, BIYMCIECHUS YJIEHOB MOCIEA0BATEIbHOCTH.
[Ipenen nocnenoBarensHOCTU. beckoHeuHO yObIBaromas reOMeTprUecKas Mporpeccusl.
IIpou3BogHas: MEXaHUYECKUN U TEOMETPUYECKHUM CMBICI IIPOU3BOJIHOM.

VYpaBHeHue kacatenbHOW B o0mem Bume. IlpaBuia u Gopmynsl nuddepennupoBanus, Tadbnuna
MIPOU3BOTHBIX 3JIEMEHTAPHBIX ()YHKITHIA.

HccnenoBanre (QyHKIMH C MOMOIIBI0 MPOU3BOAHON. HaxoxneHne HanOOIIbIIEro, HAMMEHBIIETO
3HAUCHUS U SKCTPEMATBHBIX 3HAUCHUH ()yHKITHH.

HNurterpan u mnepBoobOpazHas. Teopema Hprorona—Jlelionuna. IlpumeHeHne wuHTErpaga K
BBIYUCIICHUIO (PM3MUECKUX BEIWYHH U TUIOMIAICH.

YPABHEHUSA U HEPABEHCTBA
Ypaenenusa u cucmemvr ypagnenuii. PanyonanbHBIC, UPpPALMOHAIBHBIE, IIOKA3aTEIIbHBIE M
TPUTOHOMETPUYECKNE YPABHEHUS U CUCTEMBI.
PaBHOCHJIBHOCTBH ypaBHEHHUI, HEPABEHCTB, CUCTEM.
OcCHOBHBIE MPHEMBI MX pPELIeHUs (Pa3oKEHHE Ha MHOXKUTENH, BBEIEHHUE HOBBIX HEU3BECTHBIX,
MOJICTAHOBKA, TpadUuecKuii METO).
Hepagencmea. PannonanbHble, HppalMOHAIbHBIE, ITOKA3aTEIbHBIE W MPUCOHOMEMPUYECKUe
HepaBeHCTBAa. OCHOBHbBIE IPUEMBI UX PELICHHUS.
Hcnonvzoseanue ceoiicme u zpagukos pynKyuii npu peuieHuu ypasnenuil u Hepagencme. Meron
uHTepBanoB. M300paxkeHre Ha KOOpPJMHATHOM IJIOCKOCTH MHOXECTBAa pPELIEHUN ypaBHEHUU H
HEPABEHCTB C ABYMsI IEPEMEHHBIMU U UX CUCTEM.
[TpuknagHelie 3a1a4u.
IIpuMeHeHne MaTeMaTU4ECKUX METOAOB MUl PELICHUS COACPKATEIbHBIX 3a1ad U3 Pa3Iu4HbIX
oOnactell HayKH U MPaKTUKH.
WuTepnperanys pe3ypTaTa, y4eT peaJbHbIX OTPAHUYEHHMN.

Ilpaxmuueckue 3anamus.

Kopuu ypaBHenuii. PaBHocunsHocTh ypaBHeHui. [IpeobpazoBanue ypaBHeHuil. OCHOBHBIE TPUEMBI
pelieHus ypaBHeHM. Pelienre cucreM ypaBHEHHMN.

Hcnonp3oBaHne cBOMCTB U rpaduKoB (PYHKUMN AJIsl pelIeHUs] ypaBHEHHUI U HEPaBEHCTB.

KOMBHUHATOPHUKA, CTATUCTUKA U TEOPUSI BEPOSITHOCTEN
JJIeMEeHThI KOMOMHATOPUKHU
OcHOBHBIE TOHATUS KOMOMHATOPUKU. 3a7aydl Ha MOJICUET YMCIIa Pa3MELICeHUH, MEepecTaHOBOK,
coueTtanuil. Pemenue 3aia4 Ha nepeOop BapHaHTOB.

®opmyna 6unoma Hetotona. ColicTBa OMHOMUHANBHBIX KO3 duientos. Tpeyroasuuk [Tackans.

DJIEeMEeHTBI TeOPHHU BEPOSITHOCTEH
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CoObITHE, BEpOSITHOCTH COOBITHS, CII0KEHNUE U YMHOKEHUE BEPOSTHOCTEH.

llonamue o Hesagucumocmu codovimui. JJucKkpemHnas CHyYyalHas 6elUYUHA, 3AKOH ee
pacnpeodenenus. Hucnogvle xapaxmepucmuxu OUCKPemHOU CAy4auHou eenudunsl. llonamue o
3aKoHe 6oIbUUX YUcel.

JJ1eMeHThI MATEeMATHYEeCKOH CTATHCTHKH
[TpencraBnenne NaHHBIX (TAOIUIBI, TUATPAMMBIL, TPAPUKN), ceHEPAIbHASL COBOKYNHOCHb, bIOOPKA,
cpeodnee apugmemuuecxkoe, meouana. Ilonsamue o 3a0auax mamemamuyeckol CmamucmuKku.
Pewenue npaxmuyeckux 3a0ay ¢ npumeHenuem 8eposmHOCMHbIX Memooos.

IIpakmuueckue 3anamus.
Hcropus pa3BUTUS KOMOMHATOPUKH, TEOPUU BEPOSTHOCTEW M CTATUCTUKH M UX POJIb B PA3JIMUHBIX
cdepax yenoBevyecKoil xu3HenesTenpHocTH. [lpaBuina koMOrnHaTopuKku. Pemmenne KoMOMHATOPHBIX
3aj1a4. Pasmelenus, coueTanns U NepeCTaHOBKU.

bunom Herorona u tpeyronpnuk Ilackans. IIpuknagnsie 3anaun.
Krnaccuueckoe omnpeneneHue BEPOSTHOCTH, CBOMCTBA BEPOSATHOCTEH, TEOpeMa O CyMMe
BeposiTHOCTEW. Bprunciienne BepostHOocTel. Ilpukiagnbeie 3amaum. llpencraBiieHne 4YHMCIIOBBIX
naHHbIX. [Ipuknannele 3agaun.

I'EOMETPUA

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

B3anMHOe pacniosiokeHue IByX IPsSMBIX B IIpocTpaHcTBe. IlapajuiensHOCTh NPSIMON U INIOCKOCTH.
[TapayieapHOCTh IUNIOCKOCTEN.

IlepnenuKyISIpHOCTD IPSIMOM M IVIOCKOCTH. IlepnenauKyissp 1 HaKIOHHAs. YTOJ MEXAY NPAMON
Y ILJIOCKOCTBIO. /IByrpaHHbIi yroi.

Yrois Mexay MI0CKOCTAMU. [IepnenauKyIsIpHOCTD JBYX IIJIOCKOCTEM.

['eomerpuueckre npeoOpa3oBaHUs MPOCTPAHCTBA: MapajUleNbHBIA  MEPEHOC, CUMMETpUs
OTHOCHTEJIBHO TUIOCKOCTH.

[TapannensHoe  mpoekTHUpoBaHue. [lnowade  opmozonanvholi  npoexyuu. H300paxkeHue
IIPOCTPAHCTBEHHBIX (UTYD.

IIpaxmuueckue 3anamus

IIpu3Haky B3aMMHOIO PACIOJIOKEHUS MPAMBIX. YTOI MEXIY NpAMBIMUA. B3auMHOE pacrosoxeHue
IPSAMBIX M IUIOCKOCTeH. IlepneHauKkynsp ¥ HakJIOHHAas K IUIOCKOCTH. YTOJ MEXAYy HpsSMOH M
IIJIOCKOCTBIO. TeopeMbl O B3aUMHOM PACIIOJIOKEHHUHM MPSAMOM M IUIOCKOCTU. Teopema o Tpex
NEPIEHAUKYIISPAX.

IIpu3Haky ¥ CBOMCTBA NapaJUIEIbHBIX U NEPIEHAUKYJIAPHBIX INIOCKOCTEN.

PaccrosiHME OT TOYKH 10 IIJIOCKOCTH, OT IIPSIMOM 10 IIJIOCKOCTH, PACCTOSHUE MEXAY IUIOCKOCTSAMH,
MEXy CKPELIUBAOIUMUCS MPSIMBIMH, MEXy IPOU3BOJILHBIMU (PUTypaMH B IPOCTPAHCTBE.
[TapannensHoe MPOEKTUPOBAHUE U €r0 CBOMCTBA. Teopema o niowjaou opmo20HATbHOU NPOeKYuU
MHO20y20bHUKA. B3auMHOE pacronokeHue NpoCcTPaHCTBEHHBIX GUTYp.

MHOrorpaHHUKH
Bepmunbel, pebpa, rpaHu MHOrorpaHHuKa. Pazeepmka. Mmnozoepannvie yenvi. Bwinyxivie
MHocoepanHuku. Teopema Dinepa.
[Tpusma. [Ipssmas u naxnonnas npusma. [pasunbpHas npusMma. [apannenenunesn. Kyo.
[Mupamuna. [lpaBunbHas nupamuaa. YcedeHHas nupamuna. Terparap. Cummerpuu B KyOe, B
napajuieJienumnesie, B npu3sMe U nupamue.
Ceuenus xy0a, IpU3Mbl U TUPAMUJIBL.
[IpencraBieHne O TNpaBUIBHBIX MHOTOTPAHHUKAX (TeTpadjpe, KyOe, OKTajjape, MOJeKadape u
UKOCadIpe).
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Tes1a M MOBEPXHOCTH BpalllCcHUA
[unuaap u koHyc. YceueHHbI KoHyc. OCHOBaHUE, BBICOTA, OOKOBasi TOBEPXHOCTh, 00pa3yroIas,
pa3BepTka. OCeBbl€ CEUECHUS U CEUEHUs, ITapaJlJIeIbHbIE OCHOBAHUIO.
[lap u cepa, ux ceuenus. KacarenpHast mI0cKocTb K chepe.

HN3mepeHusi B reoMeTpuu
O0nem u ero usmepenue. HTerpanbHas ¢popMyna oobema.
®opmynel 00beMa KyOa, MPSMOYTOJIBHOTO Mapalljielienuieaa, MPU3Mbl, OUauHApa. DopMyIibl
o0beMa ITMpaMHJIbI U KOHYCA.
Dopmynbl TUIOMIAIM TOBEPXHOCTEH HUIMHApPAa U KoHyca. DopMynbl oObeMa Imapa U TUIOIIATU
chepsl.
[Tomo6ue Ten. OTHOMIEHUS TUIOIMACH MTOBEPXHOCTEH U 00BEMOB MO00HBIX TEIl.
Ipaxmuueckue 3auamusl.
Paznmuunbie BHIBI MHOTOTpaHHUKOB. WX m3o0paxkenus. CeueHus, pa3BEpPTKH MHOTOTPAHHHUKOB.
[Tnomanp moBepxHOCTH. Buasl cummerpuil B mpocTpaHcTBe. CHUMMETpHs Tell BpAIICHUS U
MHOTOTPaHHHUKOB. Brrauciienue miomasieii 1 00beMoB.

KOOPIUHATDBI U BEKTOPDBI

[TpsimoyronbHast (JekapToBa) cucTeMa KOOPAMHAT B IpocTpaHcTBe. PopMyiia pacCTOSHUSA MEXKAY
JBYMs TOUKaMH. Y paBHEHUs cepbl, n1ocKoCmu u npsamou.

BexTopel. Monyinb BekTopa. PaBeHCTBO BeKTOpOB. Cii0K€HHE BEKTOPOB. Y MHOXKEHUE BEKTOpPa Ha
yucio. PasiokeHue BeKTOpa [0 HaIpaBlICHUAM. YIOl MexAy AByMsa Bekropamu. IIpoexkuus
BekTopa Ha ock. Koopaunatel Bekropa. CkajsipHOE IPOU3BEICHIE BEKTOPOB.

Hcnonp30BaHne KOOPAMHAT U BEKTOPOB IIPU PEILICHUU MaTEMATUYECKUX U IPUKIIAIHBIX 3a1a4.

Ilpakmuueckue 3auamus.

Bexkropel. JleiicTBus ¢ BekTopamu. JlekapToBa cucTeMa KOOpIUHAT B MPOCTPAHCTBE.

VYpaBHEHUE OKpPYKHOCTH, cdepsl, IUIOCKOCTH. PaccrosiHue Mexay Toukamu. [leifctBus c
BEKTOpPAMHM, 3aJaHHbIMH KoopAuHatamu. CKalsipHOE TpOM3BEAECHHE BEKTOPOB. BekrtopHoe
YpPaBHEHHE TPAMOM M IUIOCKOCTH. Mcnoip30BaHME BEKTOPOB IIPH JIOKA3aTENbCTBE TEOPEM
CTEepEOMETPUH.

[l BHEayAUTOPHBIX 3aHATHI CTYIEHTaM Hapsy C PELICHUEM 3a/1a4 U BBIITOJIHEHUS TPAKTHYECKUX
3a/laHuil MPEAIaraloTCsl TEMbl MCCIEN0BATENbCKUX M pePepaTUBHBIX pabOT, B KOTOPHIX BMECTO
cepuil OTAETBHBIX MEJNKHX 3ajlady M YHPaXHEHUH MpeaararoTcsl CIOKeTHbBIE 3a/1aHusl, TpeOyronue
JUINTETIbHOW paboThl B paMKax OJHOW MaTeMaTH4YeCKOW CHUTyallMH. DTH TEMbl MOTYT OBITH Kak
VHAVBUAYAJIbHBIMU 3aJaHUSIMU, TaK U TPYNIIOBBIMU JUIsl COBMECTHOTO BBIITOJIHEHUS UCCIIEJOBAHMUS.

Ipumepnvie memot peghepamos (00Kk1a008), Uccied08amenbCKux RPOEKMoG.

HenpepsiBHble 1po6H.

[TprMeHeHre CIOXKHBIX MPOLIEHTOB B 9KOHOMHUYECKHUX pacueTax.
[TapamienpHOE NPOEKTUPOBAHUE.

Cpennue 3HaY€HUS U UX IPUMEHEHHUE B CTATUCTHUKE.
BekTopHoe 3a1aHue NpsMBIX U TUNIOCKOCTEN B TPOCTPAHCTBE.
CrnosxeHue rapMOHUYECKUX KOJIEOaHUH.

['paduueckoe perieHrne ypaBHEHU 1 HEPABEHCTB.
[TpaBuiibHBIE U MTOJTYTIPABUILHBIE MHOTOTPAaHHHUKH.
Konunueckue ceueHust 1 UX IPUMEHEHUE B TEXHUKE.
[Tonstue nuddepeHnmana u ero NPUIOKEHUS.

CxeMbl NOBTOPHBIX UCTIBITAHUN bepHysuin.
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HccenenoBanue ypaBHEHH U HEPABEHCTB C IIaPAMETPOM.
2.1Koam4ecTBO YacOB HA OCBOEHHE NPOIrpaMMbl y4eOHOI0 npeaMera

IMpodeccus CIIO 15.01.05 Capumk (pydyHOW M YaCTUYHO MEXAHM3UPOBAHHOW CBapKH
(HarIaBKH) SIBIIACTCSA TEXHUYCCKUM MPOQHIeM MpodhecCHOHAIBHOTO 00pa30BaHMs.

[pu peanuzanuu coxepkanusi o0IIe00pa30BaTeIbHON yueOHOTO npeamera «MaremaThka B
npejenax OCBOCHHUS MPOrPaMMbl MIOATOTOBKU KBATM(DUIIUPOBAHHBIX pa0b04nX MPOPECCHOHATHLHOTO
oOpa3oBaHus ydeOHas HArpy3Ka 00YJarOIIUXCSl COCTABIISICT:

Bup yueOHoii padoTbl Koawuecrso
4acoB
O06beM 00pa3oBaTeNIbHOM HArpy3Ku 480
B TOM YHCJIE CAMOCTOSTENIbHAs paboTa 160
Obs3arenbHas ayquTOpHas ydeOHas Harpy3Ka (Bcero) 320
B TOM YHCIIE!
JEKIIUN 96
MIPaKTUYECKHUE 3aHATHS 224
[IpoMexyTouHast aTTeCTaus 8 popme sK3ameHa
2.2. TemaTnueckoe NJIAHHPOBAHHE
Buj yueOHoii padoThI KoumnuectBo yacos
AynurtopHsie 3aaaTus. Coaep:xxanue 00y4eHust

Bsenenue 4
Pa3BuTHE MOHATHS O YHUCIIE 14
KopHu, cTenenu u sorapupmsl 34
[TpsiMbIe U TTTIOCKOCTH B IPOCTPAHCTBE 26
KombuHaTopuka 18
KoopauHaTsl 1 BEKTOPBI 24
(OCHOBBI TPUTOHOMETPUHU 40
DyHKIHMH U TpaduKu 26
MHoOrorpaHHUKHU U KPYTJIbIE TENa 34
Hauaa MaTeMaTHYECKOTo aHAIIN3a 34
MHTerpan u ero mpuMeHeHHe 20
DJIEMEHTHI TEOPUN BEPOSTHOCTEN M MATEMAaTUYECKOM CTATUCTUKHU 18
'YpaBHEHUS 1 HEpaBEHCTBA 28

Hroro 320
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KosmuecTBo yacos
1o y4eOHOMY IIAHY

YpoBeHb
Ne ypoka HaumeHoBaHue TeMbl, 3aHATHS
B T.4. 0CBOCHMUAA
BCCT0 |IPAKTUYCCKHUEC
3aHATHA
| KYPC, | cemectp 68 46
Beeoenue 4
Martemartuka B HayKe, TEXHUKE, JKOHOMUKE,
1-2 UH(POPMALMOHHBIX TEXHOJIOTHUSAX U 2 1
MPAKTUYECKON AESITETbHOCTH
Llenu 1 3a1a4n U3y4eHUS MATEMaTHKH TIPU
3-4 2 1
ocoenuu npodeccun CI10
Pa3zoen 1. Pazeumue nonamue o uucie 14 8
5-6 JleficTBUTEIbHBIC YHCIIA 2 2
IpakTnyeckoe 3ansitue Nel
7.8 Brimonnenune apugmMeTnyeckux NeHCTBUNA Hall 5 5 1
qrCcIaMu
9-10 [TpuG>xeHHbIE BEIYUCICHUS 2 2 1
11-12 Haxoxnenue HpI/I6J‘II/I)I(eHvHLIX 3Ha‘leHI/Ij/'I 5 5 3
BEJIMYMH U TIOTPEITHOCTEH BHIYHACICHUHN
13-14 Mopyne yncia u ero csorcraa. Pemenue 2 5 2
3aj1a4
15-16 KommiekcHbie uncna 2 2
CpaBHEHUE YUCIIOBBIX BBIPAXKEHUH
17-18 2 1
IIpoBepounasi padora Nel
CamocrositesibHas padora Nel, 9 yacos.
Pazoen 2. Kopuu, cmenenu, nozapughmut 34 26
19-20 Hcropuueckoe BBEACHUE. 5 2
Kopens n-it crenenn. CBoiCTBa paiuKaioB
21-22 Hpe06pa3ovBaHHe anre0panvaecKux 9 9
BbIpOKEHU I
CreneHb ¢ IEHCTBUTEIbHBIM [TOKA3aTEIEM.
23-24 . . 2 2
CBolicTBa CTENEHEN
IIpakTHyeckoe 3ansaTHe Ne2
25.26 [TpeoOpa3oBaHue BRIpAKESHH, COACPIKAIIIX 9 9 3
paJiuKaibl U CTETIeHU
27-28 CpaBHeHUE KOpHEH U cTeneHei 2 2 2
29-30 Pemenne creneHHbIX ypaBHEHUN 2 2 3
31-32 Penrenne nppanoHaIbHBIX YpaBHEHHUH 2 2 2
33-34 Pemenne nokasarenpbHbIX ypaBHEHUIN 2 2 3
35-36 Pemenue nokasarenpHbIX ypaBHEHUHN U UX 2 2 2
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CHCTEM

37-38 Pemenne nmpukiagHbIx 3a1a4q 2 2 1

39-40 Jlorapugmsl. CoiicTBa orapupmMoB 2 3
IIpakTnyeckoe 3ansitue Ne3

41-42 [Tepexox OT 0IHOTO OCHOBAHMSA JIOTapr(pMa K 5 5 3
Apyromy

43-44 CpaBnenue norapumMoB. .HOI‘aPI/I(bMI/IPOBaHI/Ie 9 9 9
Y TIOTEHIIMPOBAHUE BBIPAKECHHUH

45-46 Pemenune norapuMuieckux ypaBHEHHH 2 2 2

47-48 Pemenune norapupMudeckux ypaBHEHHNA U X 5 5 1
CHCTEM

49-50 [TpubnmKeHHbIe BEIYUCICHHS U PELICHNE 2 2 3
NPUKJIAJHBIX 33714

51-57 O06o0061eHne MaTeprana 1o pasaeny 2 2 5
IIpoBepounas pa6ora Ne2

CamocrosiTesibHas padora Ne2, 17 yacos.
Pazoen 3. Ilpamvle u naockocmu 6 npocmpancmee 26 12

OCHOBHBIE TIOHSTHS CTEPEOMETPHH.

53-54 B3aumHoe pacronoxeHue npsMbix B 2 3
POCTPAHCTBE

55-56 [TapaeabHOCTh TPSIMOM U TJIOCKOCTH 2 3
IIpakTuyeckoe 3anaTue Ned
Pemenue 3a1a4 Ha IpUMEHEHHE aKCHOM

57-58 CTEPEOMETPHUH, TAPALICITHHOCTh PSIMON U 2 2 3
IIOCKOCTH
B3anMHOE pacnioniokeHue NpsIMbIX B

59-60 npocTtpaHcTee. HaxoxneHnue yriia Mexny 2 2 2
PSMBIMH

61-62 [TapamiensHOCTh MIIOCKOCTEH 2 2 2

63-64 PeH{eHI/Ie 3a7ia1 Ha NPUMEHEHHE MPU3HAKA 1 9 9 9
CBOWCTB MapaJUIeTbHBIX TIOCKOCTEH

65-66 [leprieHIUKYIAPHOCTH MPSIMOI M TUIOCKOCTH 2 2 3
Pemenue 3a1a4 Ha NepHeHUKYIIPHOCTD

67-68 MPSIMO M TNIOCKOCTH. 2 2 3
IIposepounasi paGora Ne3

| KYPC, Il cemecTp 70 38

69-70 [Tepnennukynsp u HakiIoHHas. Teopema o 9 3
TpEeX MEePIEeHINKYISIpax

71-72 Yroa Mexay npsIMOH U TNIOCKOCTBIO 2 3

73-74 JIByrpaHHLVIﬁ yroa. [leprnieHIuKyIIpHOCTD 5 5
TIOCKOCTEH
Paccrostaust B mpoctpanctse. [lapamiensHoe

75-76 npoekTHpoBaHue. Teopema o niowaou 2 2
OPMOCOHANLHOU NPOEKYUU MHO20Y20NbHUKA
B3anmMHoe pacronosxeHre mpoCTPaHCTBEHHBIX

77-78 buryp 2 2

IIpoBepounas padora Ned

CamocrosiTebHas padora Ne3, 13 yac.
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Pazoen 4. KomOnnatopuka 18 12
Hcropus pa3BUTHS KOMOWHATOPUKH U €€ POJIb
79-80 pa3IM4YHBIX cepax YeTOBEUECKOM 2 1
KU3HENICATEIILHOCTH
81-82 OCHOBHBIE TIOHSATHS, TPABUIIA KOMOMHATOPHKHU 2 3
IIpakTHyeckoe 3ansaTHe Ne5
83-84 Pemenue 3a1ay Ha MepecTaHOBKH. 2 2 2
85-86 Pacuer yncna pa3menienuii 2 2 3
87-88 Haxoxnenue 4ucia coyeTaHui 2 2 3
89-90 Pernrenne KOMOMHATOPHBIX 33124 2 2 3
91-92 Pemenrne kKOMOMHATOPHBIX 337124 2 2 2
93-94 bunom Hetorona u tpeyronbuuk [lackans 2 2
Penrenue npukiiaaHpIX 3a1a4
95-96 IIpoBepounasi pabora Ned 2 2 2
CamocrosiTtesibHas padoTa Ned, 9 yacos.
Pazoen 5. KoopauHaThl 1 BEKTOPbBI 24 12
97-98 BekTopsl B TpocTpaHCTBE 2 1
88-100 CrnoxeHne ¥ BBIYUTAaHHE BEKTOPOB. 9 9
YMHOKEHUE BEKTOPA HA YUCJIIO
IIpakTHyeckoe 3ansTHe N6
101-102 Pemenue 3aay Ha ICHCTBUS C BEKTOpaMU 2 2 2
103-104 | KommuiaHapHBIE BEKTOPHI 2 2 2
105-106 [IpssMoyronbHasE ccTeMa KOOPIMHAT B 9 9 9
IPOCTPAHCTBE
107-108 | KoopauHAaTBI TOYKH W KOOPJIUHATHI BEKTOPA 2 2 3
109-110 | Pemenue nmpocTedmux 3aad B KOOpJUHATAX 2 2 3
111-112 | CkansipHOE MPOU3BEJICHHE BEKTOPOB 2 2 3
113-114 Brrancienue yrioB Mexy IpsIMBIMHA U 5 3
TUIOCKOCTSIMU
115-116 YpaBHEHHE OKPYKHOCTH, C(I)CEBI, IJIOCKOCTH. 5 1
BekTopHoe ypaBHEHHE IPSMOM U TUIOCKOCTH
117-118 Hcnonb30BaHue BEKTOPOB MpU 2 1
JIOKA3aTeIbCTBE TEOPEM CTEPEOMETPHH
119-120 O06o00611eHne MaTepuana o pasieny 5 2
IIpoBepounasi padora Ne6
CamocrosiTebHas pa6ora Ne5, 12 yacos.
Pa3zoen 6. OcHOBBI TPUTOHOMETPHH 40 34
121-122 | OcHOBHBIE NOHSATHUS] TPUTOHOMETPHH 2 3
193-124 Pangnanusiii Mmeton 3MEpEHNS YTIIOB 9 3
BpAIIIEHUS U CBSI3b C IPaAyCHON Mepoi
IIpakTHyeckoe 3ansitue Ne7
125-126 | OcHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA 2 2 3
127-128 | ®opmynbl mpuBeIeHUS 2 2 2
129-130 | ®opmyIbl CIOKEHHS 2 2
131-132 | ®opmynbl yaABOCHUS 2 2 3
133-134 | ®opMyITbI MOJIOBUHHOTO YTJIa 2 2 3
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[IpeoOpazoBanre CyMMBI

135-136 | TpuroHomMeTpuueCKUX QYHKIUN B 2 2 3
IPOM3BEACHUE
[IpeoOpazoBanue MpoU3BeICHUS
137-138 | TpuroHoMeTpu4ecKux GyHKIIUN B CYMMY. 2 2 3
KonTpoJsbHas padora Nel
Il KYPC, Il cemecTp 66 50
1- Hp606p33033aHI/Ie TPUTOHOMETPUUYECKHX 5 5
BBIpOKEHUI
IIpakTnyeckoe 3ansitue Ne§
3-4 IIpocreiire TPUrOHOMETPUIECKUE 5 5 5
YpaBHEHHUS
5.6 Pemenune lijCTefIHIPIX TPUTOHOMETPUUYECKHX 9 9 9
ypaBHEHHI
7-8 TpuronomeTprieckue HEPaBEHCTBA 2 2
9-10 ApKCHHYC, apKKOCUHYC, apDKTaHT'€HC YHCJIa 2 2 3
11-12 Perennie TpUroHOMETPUUECKUX YpaBHEHHM 2 2 2
13-14 Pemenne TpuroHoMeTpuuECKUX ypaBHEHUN 2 2 2
15-16 Perennie TpUroHOMETPUUECKUX YpaBHEHHM 2 2 3
17-18 Pemenue npoctedimx TpUroHOMETPUIECKUX 9 9 9
HEPaBEHCTB
19-20 BBenenne BcnoMoraTesbHOTO yriia 2 2 2
O06o0061enne Marepuaia 1o pasaeny «OCHOBbI
21-22 TPUTOHOMETPUM 2 2 2
IIpoBepounas padoraNe7
CamocrosiTebHas padora Ne6, 20 yacos.
Pa3zoen 7. ®yuxkuum u rpaguku 26 18
IIpakTHyeckoe 3ansaTHe N9
IIpuMepsl 3aBUCUMOCTEN MEXKIY
23-24 IIEPEMEHHBIMU B pEaJIbHBIX NIPOLIECCaX U3 2 2 1
CMEXHBIX NPEIMETOB
Oynknus u ee rpaduk. O6macTh onpeaeneHus
25-26 . 2 2 2
Y MHO>KECTBO 3Ha4eHUH (PYHKLIUU
27-28 CaolicTBa QyHKIIMN 2 2 2
29-30 ITpeoOpa3oBanue rpadukoB GyHKIHH. 2 2 1
31-32 O6patHas ¢pyukuus. ['padux o6patHoit 9 5 1
byHKIIMHN
UccnenoBanue ¢pynknuii. CBOMCTBA JIMHEHHOM,
33-34 KBaJPaTUYHOM, KYyCOUHO-TMHEHHOU U TPOOHO- 2 2 1
JUHENHON QYHKIMMA
35-36 CrenenHas, moka3aTeibHas U 9 5 5
norapudmuueckas QyHKIUN
37-38 HpI/IMeHeliHe CBOMCTB (PYHKLINI MTPU pEIICHUN 5 5 5
yYpaBHEHMI U HEPABEHCTB
39-40 [IpeacraBneHne YUCIOBBIX JaHHBIX 2 2 1
HemnpepbiBHBIE 1 IEpHOIUYECKAE PYHKIIUH.
41-42 CoiicTBa u rpaduku cuHyca, KOCHHYCa, 2 3

TaHIr¢Hca U KOTaHT'CHCa
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[IprMeHeHre CBOMCTB TPUTOHOMETPUUECKUX

43-44 y 2 2
(GYHKUINH pU pelIeHu! 3a1a4
OO6patHbie TPUrOHOMETpUYECKUEe QYHKITNH, UX
45-46 9 2 1
CBOWCTBA U TpaduKu.
["apmonunueckue konebanus. Pemenue
47-48 MPUKJIAHBIX 33]1a4. 2 1
IIpoBepounasi paboraNe§
CamocrosiTeibHasi padota Ne7, 13 yacos.
Pazoen 8. I'eomeTpuyeckue Teja 20 12
49-50 I'eomerpus u apxurekrypa. IlnaToHOBBI 1 5 1
apXHUMEJIOBbI Tella
51-52 ITpusma, nupamuaa U UX pa3BEpTKU 2 2
53-54 Kpyriblie Tena u ux pa3BepTKH 2 2
IlpakTuyeckoe 3ansiTue NelQ
55-56 [ToctpoeHue cedeHuit 2 2
57-58 Pemenue 3a1ay Ha MHOTOIpaHHHUKH 2 2 2
59-60 Pemenue 3a1a4 Ha Tena BpameHus 2 2 3
61-62 Pemenue 3a1a4 Ha BIMCAaHHBIE U OTIMCAHHBIE 9 9 3
TreOMETPUYECKHUE TeJa
63-64 Teopema MeHnenast [uis TeTpadipa 2 2 2
O00011IeHNE IO TEME
65-66 IIpoBepounas paGoraNe9 2 2 2
Il KYPC, IV cemectp 70 52
67-68 CummeTpusi IPOCTPAHCTBEHHBIX TEJ 2 2
CamocrositeabHas pa6ora Ne8, 10 yacos.
Pazoen 9. Hauana maTeMaTH4eCKOr0 aHAJIM3a 34 24
69-70 YuciioBas nociae10BaTeNbHOCTD U €€ IpeJien 2 1
71-72 ITonsatue npousBoaHou. [IpaBuna 5 2
T depeHIMpPOBaHMS
73-74 Hp0H3B(3L[HHe OCHOBHBIX 3JIEMEHTapHBIX 9 3
byHKIMMA
IIpakTnyeckoe 3ansitue Nell
75-76 Beruncnenue MPOU3BO/IHBIX HIEMEHTAPHBIX 11 5 5 2
CIIOXKHBIX (PYHKIIMHA
77-78 ["eomeTpryecKuil CMBICI IPOU3BOTHOM 2 2 2
29-80 Pemenue 3211 Ha HAXO)K/ICHUE YPAaBHEHNUS 9 9 5
KacaTeJbHOM K rpaduKy QyHKIMI
81-82 Du3NYEeCKU CMBICI TPOU3BOJHOU 2 2 2
83-84 Haxoxaenne mpoMexyTkoB MOHOTOHHOCTH 9 9 3
byHKIIUA
85-86 Heo6xoanmMoe u 1ocTaToyHOE YCIOBHE 9 2 3
sKcTpeMyMa QYHKIUU
87-88 Bropas NPOM3BO/HAL, €€ TCOMETPHHIECKHI 1 9 9
buznyecKuil CMbICI
89-90 [Tpumenenue nuddepeHnantbHOro 2 2

MCYMCIICHUS K UCCIIEJOBAaHUIO (DYHKIIMH
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IlpakTuyeckoe 3ansiTue Nel?2

HccnenoBanue GyHKIMH U TIOCTPOCHUE €€

91-92 2 2
rpaduka
93-94 Haxoxxnenre HanOobIIero 1 HAMMEHBIIETO 5 2
3Ha4YCHUsI PYHKITUN
95-96 Haxoxxnenre HanOobIIero 1 HAMMEHBIIETO 5 9
3Ha4YCHUsI PYHKITUN
97-98 HenpepsiBHOCTh QyHKITNH 2 2
Hcnonb3oBanue npou3BOIHON IS
99-100 HAXOXKJCHUS HAMTYYILero perieHus B 2 2
MPUKIJIAIHBIX 3a7a4ax
O06o00menre MaTepraia 1o pa3aeiy
101-102 IIpoBepounas padora Nel0 2 2
CamocrositesibHas padora Ne9, 17 yacos.
Pa3zoen 10. UuTerpaj u ero npuMeHeHue 20 16
103-104 [TonsiTue nmepBooOpasHoii. [IpaBuna 2
HaXOKJICHUSI IEPBOOOPA3HBIX
105-106 ['eomeTpuyeckuit CMbICII HHTETpasa. 9
®opmyna Herotona-Jleiibnuma
IIpakTnyeckoe 3ansTue Nel3
107-108 | BeruucieHue onpeaeieHHoro HHTerpana 2 2
109-110 | Beruucnenue onpeaeneHHOro HHTErpaia 2 2
[TpumeHeHue onpeaeneHHOro HHTerpata s
111-112 HaXO0’K/ICHHUS IJIOIIAIA KPUBOJIUHEHHOMN 2 2
Tpaneuuu
113-114 Haxoxnenne rromaay GUrypsl ¢ HOMOIIBIO 5 5
WHTETpasa
115-116 Haxoxnenne ruromaay GUrypsl ¢ HOMOIIBIO 5 5
WHTETpasa
117-118 Brraucnenue paboThl, mepeMenieHus, Macchl 5 9
TeJa ¢ TOMOIIBIO ONPEIETICHHOT0 HHTErpaia
119-120 | Pemenune npukIaJHbIX 3aad. 2 2
191-122 O06001enre MaTepraa 1o pa3aety 2 2
IIpoBepounasi paGora Nell
CamocrositeabHas padora Nel(, 10 gac.
Paszoen 11. U3MepeHusi B reOMeTpUH 14 12
ITousTre momaay 1 00bLeMa, UX CBOICTBA.
123-124 | ®opmynbl 06beMa U TUIOIIAAN TOBEPXHOCTH 2
MHOTOTPaHHUKOB
IIpakTHyeckoe 3ansaTHe Nel4
125-126 Brraucienne o0beMa 1 IIOMAIH 2 2
MOBEPXHOCTH MHOTOTPAHHUKOB
197-128 ®opmyibl 00beMa U IIOMAIN TOBEPXHOCTH 2 2
KPYTJBIX TET
129-130 Berauciienue mionaay moBepXHOCTH 5 5
TEOMETPHUECKUX Tell
131-132 | Beruucnenue o6bemMa KpYyTrilbIX Tel 2 2
133-134 | IlonoOwue ten. OTHOLIEHHE TUIOMIAAEH 2 2
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MOBEPXHOCTEH U 00bEMOB MTOJOOHBIX TEJ

Pemenue 3amau

135-136 KonTpoabsHnas padora Ne2 2 2
CamocrosiTeabHas padora Nell, 7 yacos.
111 KYPC, V cemectp 46 24
Pa3zoen 12. Teopusi BepoiTHOCTE 18 14
1- HcTopus pa3BUTHS TEOPUU BEPOSITHOCTEH U 5
CTaTUCTHKH.
3-4 Knaccuueckoe omnpeeneHiue BEpOSITHOCTH. 5
CBolicTBa BEPOSITHOCTH.
IIpakTHyeckoe 3ansaTHe Neld
5-6 Clio:KeHue BEpOSITHOCTEN 2 2
7.8 He3aBI/ICI/IMI)I? coOBITHSI. YMHOKECHUE 5 5
BEPOSATHOCTEH.
9-10 Pemenune 32711 Ha BIUCIICHAE 9 9
BEPOSATHOCTEH.
11-12 Pemenune 32711 Ha BIUCIICHAE 9 9
BEPOSATHOCTEH.
13-14 DJIEMEHTHI MAaTEMAaTUYECKON CTATUCTUKH. 2 2
15-16 Vcrionp30BaHue CTATHCTUKYU TPU PEIICHUH 9 9
MIPUKJIAJIHBIX 3a]1a4.
Hcnonp30BaHne BEpOSATHOCTEH MPH pEIICHUH
17-18 MPUKJIATHBIX 3a]1a4. 2 2
IIpoBepounasi padora Nell
CamocrosiTesibHas padora Nel2, 9 yacos.
Pa3zoen 13. YpaBHeHHsI U HEPABEHCTBA 28 24
Kopnu ypaBHeHuid. PaBHOCHIIBHOCTB
19-20 ypaBHEeHU. OCHOBHBIE IPUEMBI PEILICHUS 2
YpaBHEHUU.
21-22 CucreMbl ypaBHEHHH. 2
IIpakTnyeckoe 3ansaTue Nel6
23-24 Hcnonb30BaHue cBOMCTB U rpaduKoB 2 2
(GYHKIMH IpU pelieHnH ypaBHEHUN
25-26 Pemenue HepaBeHCTR. 2 2
97-98 Hcnonb30BaHue cBOMCTB U rpadukoB 2 2
(GYHKINH IpU pelIeHNH HEPABEHCTB.
29-30 YpaBHEHUS U HEPABEHCTBA, COAEPIKaIIHE 9 9
HEM3BECTHYIO 1TOJT 3HAKOM MOJTYJISI.
31-32 Perienune panyoHalbHBIX YpaBHEHHH, 9 9
HEPaBEHCTB U MX CHCTEM.
33-34 Pemienune uppanmoHanbHbIX YpaBHEHUH, 9 9
HEPaBEHCTB U MX CHCTEM.
35-36 Penienune nokaszarenbHbIX YpaBHEHUH, 9 9
HEPaBEHCTB U MX CHCTEM.
37-38 Pemenune norapudMudeckux ypaBHEHH, 9 9
HEPaBEHCTB U MX CHCTEM.
39-40 Penrenne TpUrOHOMETPHUYECKIX YPaBHEHUH. 2 2
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41-42 Pemenre TpuroHoMeTpUYECKUX HEPABCHCTB. 2 2 2

Hcnonb30Banue CBOMCTB U rpaduKoB

43-44 GYHKIMHA 1S peIIeHUs] YpaBHEHUN U 2 2 2
HEpPaBEHCTB.
45-46 O06o0menrne MaTepuaa 1mo paseny. 9 9 9
KonTpoabHas padora Ne3
CamocrositesbHas padora Nel3, 14 gac.
Hroro: | 320 | 224 |

Jis  XapaKTEpUCTHKH YpPOBHS OCBOCHHS YYEOHOrO Marepuaja WCIOJIb3YIOTCS —CISAYIOIINe
0003Ha4YEeHMUS:

1 — o3HaKOMUTEBHBIN (Y3HABaHUE PAaHEE U3YUYCHHBIX O0BEKTOB, CBOMCTB);

2 — penpoayKTHBHBIA (BBIMIOJHEHUE MACSITEILHOCTH MO0 00pasily, HHCTPYKIMH WIH IO
PYKOBOJICTBOM)

3 — TPOAYKTUBHBIN (TUTAHUPOBAHHE W CAMOCTOSITEILHOE BBITIONHEHHE NEATEIBHOCTH, PEIICHUE
poOJIEMHBIX 3a/1a4)

23



3. XAPAKTEPUCTHUKA OCHOBHbBIX BUJIOB JEATEJIBHOCTHU

OBYYAIOIIIUXCA

Conep:xkanue
00yueHus

XapakTepucTHKA OCHOBHBIX BU/I0OB /IEATEJIbHOCTH CTY/IEHTOB
(Ha ypoBHe y4eOHBIX JeicTBHUIl)

BBenenue

O3HaKOMJICHHE C POJIBIO MATEMATHKH B HAYKE, TEXHUKE, JKOHOMHUKE,
MH(POPMALIMOHHBIX TEXHOJIOTUSAX U MPAKTUIECKOHN NeSTETbHOCTH.
O3HakoOMJICHHE C IETSIMH U 331a4aM1 U3Y4eHHs] MaTeMaTUKU TIPU
ocoernu npodeccuit CI1O u cnennansuocret CI1O

AJITEBPA

Pa3Burne
MOHATHSA O
qucjie

Brimonnenue apudmMeTnueckux ASMCTBUNA HAJ YUCIIaMU, COYETast

YCTHBIC U MUCbMEHHBIE TPUEMBI.

Haxoxpenne npuOIrKeHHBIX 3HAYCHUI BEJTMYHH U TIOTPEITHOCTEH
BBIUMCIIEHUH (a0CONIOTHON U OTHOCUTEIILHON); CPABHEHNE YHCIIOBBIX
BBIPXKEHUM.

HaxoxaeHnue ommOok B mpeoOpa3oBaHMsIX U BEIYUCICHUIX (OTHOCUTCS KO
BCEM IMYHKTAM IPOTPaAMMBbI)

Kopun,
CTeNeHH,
JIorapu(pmbl

O3HaKoOMJIEHHE C TOHATHEM KOPHsI N-Il CTENEHU, CBOMCTBAMHU PAIUKAJIOB U
IIPaBWJIaMU CPABHEHHUS KOPHEM.

DopMyIMpOBaHUE ONIPEAEICHHS KOPHS U CBOWCTB KOpHEW. Boruncienue u
CpaBHEHHE KOpPHEH, BBIIIOJHEHNUE IPUKHJIKU 3HAYEHUST KOPHSL.
ITpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH, COIEPKAIINX
panukaibl. BelllosiHeHne pacyeToB 1o Gpopmysam, coaepKaliuM
pasuKalbl, OCyIIECTBIISASI HEOOXOAUMBbIE MOACTAaHOBKU U IIPE0Opa3OBaHusl.
Omnpenenenre paBHOCUILHOCTH BhIpaXXEHUH ¢ panukanamu. Pemenne
UPPALMOHAIBHBIX YPAaBHECHUM.

O3HaKOMJIEHHE C TOHATHEM CTENEHH C JEHCTBUTEIBHBIM I10Ka3aTEIEM.
HaxosxneHue 3HaueHuil cTeneHu, UCIob3ysl TP HE0OXOMMOCTH
MHCTPYMEHTAJIbHBIE CPEJICTBA. 3allMChIBaHUE KOPHS N-I CTETIEHU B BUJE
CTETIEHU C JPOOHBIM MOKa3aTejaeM U Ha000poT.

®opMyIMpOBaHUE CBOMCTB CTENECHEN. BrIunciaenue crenexen ¢
palMOHAIBHBIM ITI0KA3aTENIEM, BBIIIOJTHEHNE IPUKNAIKHA 3HAYECHUS CTEIICHU,
CpPaBHEHUE CTEICHEN.

[TpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAKEHUH, COEPIKAIINX
CTEIEHHU, IPUMEHSS CBOMCTBA. PellleHne MoKa3aTebHbIX YPaBHEHUN.
O3HaKoMJIEHHE C TPUMEHEHNEM KOPHEW U CTETIEHEN TP BBIYUCIEHUN
CPEIHUX, JEJIICHUH OTPE3Ka B «30JI0TOM CEYEHUN». Penienne npukinaaabix
3a/1a4 Ha CJIOXKHBIE ITPOLIEHTHI

IIpeoOpa3oBanue
aJredpanvecKux
BbIPaKEeHHU I

BrimonHeHne npeodpa3zoBaHuil BEIPpAKEHHM, MpUMEHEeHnEe (popmyIl,
CBSI3aHHBIX CO CBOWMCTBAMU CTETICHEN U JTorapu(dMoB.
Omnpenenenne 006IaCTH JOMYCTUMBIX 3HAYCHUN JTOrapru(MUIECKOTO
BbIpaxeHUs. Perienue norapuMuieckux ypaBHEHUN

OCHOBBI




I/I3yquHe paauaHHOro MCTOoAa USMECPCHUS YIJIOB BpallICHUSA U UX

OcHoBHBIE . .
ON— CBSI3U C IrpagycHoi Mepoii. M300paxkeHue yrioB BpalleHus Ha
OKPY’KHOCTH, COOTHECEHUE BEJIMYUHBI YIJIA C €r0 PACIOJIOKECHUEM.
dopmynupoBaHHE ONPEIEICHUI TPUTOHOMETPHUIECKUX (DYHKIHHA 1151
YIJI0B IIOBOPOTA U OCTPBIX YIVIOB IIPSIMOYTOJIBHOIO TPEYTOJIBHUKA U
00BsICHEHUE UX B3aUMOCBS3H
Ocnosnele [IpuMeHeHHe OCHOBHBIX TPUTOHOMETPUYECKUX TOKIECTB JUISl BBIYHCIICHUS
Tpuro- 3HAYEeHUH TPUTOHOMETPUUECKUX (PYHKIMH IO OTHON U3 HUX
HOMETPHYECKHE
IIpeoOpa3zoBa- N3yueHrie OCHOBHBIX (POPMYJ1 TPUTOHOMETPUU: (POPMYJIBI CII0KEHUS,
HUS yIIBOCHHUS, IPE0OPa30BaHMsI CyMMbI TPUTOHOMETPHYECKUX (DYHKITHIA B
npocTreimmnx IIPOU3BENICHUE U NIPOU3BEACHNS B CYMMY U IPUMEHEHHE IIPU BBIYMCIICHUN
TPUTOHOMETPHY SHAYCHUA TPUT'OHOMETPHUICCKOI'O BEIPAKCHHUA U YIIPOLICHUA €T0.
ec-KUX O3HaKOMJIEHHE CO CBOMCTBAMU CUMMETPUHU TOUYEK HA €IMHUYHOU
BBIPAKEHHii OKPY)KHOCTH ¥ IPUMEHEHHE UX ISl BBIBOAA (hOPMYIT IPUBEICHUS
. Pemenue nmo gpopmynam u TPUTOHOMETPHUYECKOMY KPYTy MPOCTEHIITHX
Hpocreiinme TPUTOHOMETPUUYECKUX ypaBHEHUH. [IpuMeHeHne oO1x METO10B pelieHus
TPUTOHOMETPM | vy pHenuit (pUBEICHHE K THHEHHOMY, KBaJIPATHOMY, METOJ PA3II0KEHHUS
H-Heckue Ha MHOKUTEJIU, 3aMEHbI IEPEMEHHOMN ) ITPU PELICHUH TPUTOHOMETPUYECKUX
YPABHCHUS H YpaBHEHUN. YMEHHE OTMEYATh HAa KPYre PEIICHUs IPOCTENIINX
hepasencmed TPUTOHOMETPUYECKUX HEPABEHCTB
ApKcHHYC, O3HaKOMJIEHHE C TIOHATHEM O0PAaTHBIX TPUTOHOMETPUUECKUX (DYHKIIMH.
APKKOCHHYC, N3yuenue onpenencHuil apkCuHyca, apKKOCUHYCa, apKTAHT€HCA YUCIIA,
APKTAHTeHC bopmynupoBaHuE UX, U300pakeHUE HAa €IMHUYHON OKPYKHOCTH,
yucaa IIPUMEHEHNE IIPU PEILICHUU YpaBHEHUM
®YHKIIAU, UX CBOUCTBA U TPA®UKH
O3HaKoOMJIEHHE C TOHATHEM [IEPEMEHHOMN, MPUMEPAMHU 3aBUCUMOCTEN
MEXTy nepeMeHHbIMH. O3HaKOMJIEHHE C TIOHATHEM TpaduKa, onpeieieHne
DyHKIAH. MPUHAJIEKHOCTH TOUKH rpaduky pyHkuuu. Onpenenenue no popmyse
HounTue o npocTeiiel 3aBUCUMOCTH, Bua ee rpaduka. Beipaskenue mo popmyne
HeNpepbIBHOCT

U QyHKIUU

OJHOM EPEMEHHOI Yepe3 Apyrue.
O3HakoMIIeHHE ¢ onpeeneHneM QyHKIUU, (OpPMYJIMPOBaHHUE €TO.
Haxoxnenue obnactu onpesenieHus U o01acT 3HaYeHUH PyHKIMU

CpoiicTBa
(pyHKIuu.
I'padmyeckasn
HHTepIpeTanus
IIpumeps!
(pyHKIHOHAJIb-
HBIX
3aBHCHMOC-TEH
B peajIbHBIX
npoueccax u
ABJIECHUAX

O3HakomiIeHHE ¢ TpuMepaMi (PYHKIIMOHAIBHBIX 3aBUCUMOCTEH B
peasIbHBIX MpoLeccax U3 CMEXHbBIX TUCIUIUINH.

O3HaKOMJIEHHE C JOKA3aTEIbHBIMHU PACCYXACHUSIMA HEKOTOPBIX CBOICTB
JUHEHHON M KBaJpaTUYHON (HYHKIUH, TPOBEIEHUE HCCIEI0BAHUS
JMHEWHOU, KyCOUHO-TMHEHHOHU, TpOOHO-TMHEHHOM 1 KBaJpaTHUHON
byHkmii, nocrpoenue ux rpaduxos. [loctpoenue u urenue rpadpukoB
¢ynkuuit. Mccnenoanue GyHKIuM.

CocraBneHue BU0B GYHKINH 110 JaHHOMY YCIIOBHIO, PELLIEHHE 3334 Ha
JKCTPEMYM.

Brinonnenue npeoOpa3oBanuii rpaduka GyHKIHH
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W3yuenue nonwsmus o6pammuot (ynkyuu, onpeneicHue BIIa u
nocmpoerue epaguxa 0opamuou GyHKyuu, Haxoxrcoerue ee ooiacmu

OobpaTtuble onpeodenenus u oonacmu 3uavenuil. [Ilpumenenne cBOMCTB (pyHKITUH TpH
(pyHKIHH UCCJIEJOBAaHUM YPAaBHEHUH U PELICHUU 3a/1a4 HAa SKCTPEMYM.
O3HaKOMJICHHUE C TOHATHEM CIOXHOU (pyHKINN
Brruucnenue 3naueHuii GyHKIMHA 110 3HAYCHUIO aprymeHnTa. OnpeneneHue
MIOJIOKEHUS TOYKHM Ha TpaduKe 1Mo ee KOOpAnHATaM U Ha00OopoT.
Hcnonb3oBanne cBOMCTB GYHKITUN SISl CPABHEHUS 3HAYEHUN CTETICHEH 1
J0rapuQMOoB.
[Toctpoenue rpaduKoOB CTENEHHBIX U JOTAPUPMHUUECKUX PYHKIIHH.
Pemenue noka3zaTenbHbIX U JIOTapU(PMUYECKUX YPAaBHEHUI U HEPABEHCTB
CreneHHble, 10 U3BECTHBIM aJITOPUTMaM.
nokasarebHble, | O3HaKOMIICHUE C IOHATHEM HENPEPBIBHOM NEPHOIUYECKON (DYHKIINH,
Jorapupmuyeck | POPMyIMPOBaHKE CBOWCTB CMHYCA U KOCHHYCA, TIOCTPOEHUE UX IPAPUKOB.
e u O3HaKOMJICHHUE C TOHSITHEM FApMOHHYECKUX KOJeOaHil U IpruMepaMu
TpUroHOMeTpuyYe | TAPMOHMYECKUX KOJIEOAHMH [JIs ONMCAHMs POLECCOB B (PU3UKE M IPYTHX
cKHue (l)yHKunn. 00J1aCTAX 3HAHUA.
OGpaTHbIe O3HaKOMJICHHE C TIOHSATHEM Pa3pBIBHON MEPUOANYECKON (YHKITUH,
TpuroHomerpuye | POPMYIHPOBAHHE CBONCTB TAHICHCA M KOTAHICHCA, TOCTPOCHHE HX

ckue pyHKIuH

rpaguKoB.
[IprMeHeHre CBOMCTB (DYHKIMI U1l CPABHEHUSI 3HAUCHUIT

TPUTOHOMETPHUYECKUX (DYHKIUH, pEIICHHs] TPUTOHOMETPHYECKIX
YpPaBHEHUU.

Ilocmpoenue epaghuxoe 06pamubIxX MpueoOHOMeMpu4ecKux GyHKyull u
onpeodenenue no 2paguram ux ceoucms.

Brimonnenue npeoOpa3oBanust rpapuKoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ITocaenoBaTen
HOCTH

O3HakoMIIEHHE ¢ IOHATHEM YUCIOBOH MOCIEI0BATENBHOCTH, CIIOCO0aMU
ee 3aJJaHMsl, BEIYMCICHUSIMU €€ YJICHOB.

O3naxomnenue ¢ NOHAMUEM npeoeia nocied08amenrbHOCHU.
O3HakoMJIEHHE C BBIYMCICHUEM CYMMbI OECKOHEYHOT'O YHCIIOBOTO PsiJia Ha
IIpUMepe BBIYUCIEHUS CyMMbl OECKOHEYHO yOBbIBAIOLIEH reoMeTpruiecKoi
nporpeccuu. Pemenue 3a1a4 Ha MpuMeHeHUue GOPMYJIbl CyMMBbI
0ECKOHEYHO yOBIBAIOIIEH reOMEeTpUUECKON MPOTrpeCCHU
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IIpousBoanas
H ee
npUMeHeHHne

O3HakoMJICHHE C TIOHSATHEM MPOU3BOIHON. M3ydyenue u popmynupoBanue
€€ MEXaHUYECKOI0 U TEOMETPUYECKOTO CMBICIIA, U3YYEHHE alIrOpUTMa
BBIUMCJIEHUSI IPOU3BOIHOM HA IPUMEPE BBIUMCIIEHUS] MTHOBEHHOMN
CKOpPOCTH U YIJIOBOIO KO3 PHUIMEHTA KacaTeIbHOM.

CocraBieHne ypaBHEHUs KacaTelIbHOM B OOIIEM BUJIE.

YcBoenue nmpasui 1uddepeHIupoBaHys, TaOINLbI IPOU3BOIHBIX
AIIEMEHTAPHBIX (QYHKIHN, TPUMEHEHHUE Tt TU(GepeHIIMPOBAHUS
(GyHKLUH, cOCTaBICHUs ypaBHEHUs KacaTeabHOM. M3ydueHue TeopeM o
CBSI3U CBOWCTB (YHKIIMHU M TPOU3BOAHOM, (hopmynupoBka ux. [IpoBenenune
C MOMOUIbIO POU3BOJAHOMN HCCIEOBaHUS (PYHKIMH, 3alaHHON (POPMYJIIOH.
YcTaHoBIEHUE CBS3H CBOMCTB (DYHKIIMU U MIPOU3BOAHOM 10 UX rpaduKaM.
ITpuMeHeHne NPOU3BOJHON I PEIICHUS 3a]a4 Ha HAXO0XKICHUE
HauOO0JIbIIEr0, HAUMEHBILIEIO 3HAYEHUS U Ha HaX0XKIEHHUE IKCTpEMyMa

IlepBooOpa3nas
U MHTerpaJ

O3HakoMJIeHHE ¢ IOHATHEM MHTErpaa u nepBoodpasHoil. M3yuenue
IIpaBUJIa BBIUMCIIEHUS 1IEpBO0Opa3HOi U TeopeMbl HbtoTona— Jleliouuua.
Pemenue 3aau Ha cBsI3b IEPBOOOPA3HON U €€ IPOU3BOIHOMN, BBIYUCIICHHUE
nepBooOpa3zHou /it nanHou GyHKuuK. Pemenne 3a1ad Ha IpuMEHEHne
MHTEerpaia i BbIYUCICHUs (PU3MYECKUX BEJIMYMH U IJIOMIAeH

YPABHEHUSA U HEPABEHCTBA

YpaBHeHnus u
CHCTEMBI
YPaBHEeHU
HepagencrBa
U CHCTEMbI
HEPaBEHCTB ¢
ABYMS
nepeMeHHbIMH

O3HakoMJIEHHE ¢ MPOCTEHIINMU CBEJICHUSAMHU O KOPHSX aaredpandeckux
YPaBHEHUH, NOHATUAMHU UCCIIENOBAHNS YPABHEHUM U CUCTEM YPABHEHUI.
N3y4eHne Teopuu paBHOCWIBHOCTH YPaBHEHUH U €€ TPUMEHEHHS.
[ToBTOpEHME 3amKcH pelIeHUs] CTaHIAPTHBIX YPaBHEHUH, TPUEMOB
npeoOpa30BaHusl YpaBHEHUH JUIs CBEICHUS K CTaHIAPTHOMY YPAaBHEHHMIO.
Pemenue panrioHanbHbIX, HPPALMOHATIBHBIX, IOKA3aTEIbHBIX U
TPUTOHOMETPUUYECKUX YPABHEHHUM U CUCTEM.

Hcnonp3oBaHne CBOMCTB U rpauKoB (PYHKUIUMN A7 peLICHUsS] YPaBHEHUH.
IToBTOpEHNE OCHOBHBIX IPUEMOB PEILIEHUS CUCTEM.

Pemennie ypaBHeHU! ¢ MpUMEHEHUEM BCEX MPUEMOB (pa3ioKEeHUS Ha
MHOJKHTENH, BBEJICHUS HOBBIX HEU3BECTHBIX, IOJICTAHOBKH,
rpagu4IecKoro MeTo1a).

Pemenue cucteM ypaBHEeHMH ¢ IPUMEHEHUEM PA3JIMYHbIX CIIOCOOOB.
O3HakoMJIeHHE ¢ OOLIMMH BOIIPOCAMU PELIEHUS] HEPABEHCTB U
UCIOJIb30BaHUE CBOIMCTB U rpadukoB (GYHKIMNA IpU peIIeHun
HEPaBEHCTB.

Pemennie HepaBEHCTB U CUCTEM HEPABEHCTB C IPUMEHEHUEM Pa3IUYHbIX
Croco0oB.

IIpuMeHeHre MaTEMaTUUECKUX METOOB JUIsl PELIEHNUS COIEP/KaTENbHBIX
3aJ1a4 U3 pa3IM4HbIX 00JacTel HayKu U MpakTUKU. HTeprnpeTpoBaHue
pE3YJIBTAaTOB C YUETOM pEAJIbHBIX OIpPaHUYEHUN

3JEMEHTBI KOMBUHATOPUKH, TEOPUU BEPOSITHOCTEN U CTATUCTUKH
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N3yueHue nmpaBuiaa KOMOMHATOPUKHU U IPUMEHEHUE TIPU PEIICHUU
KOMOMHATOPHBIX 3a]1a4.

Pemenne KoMOMHATOPHBIX 33a4 METOIOM Iepedopa U MO MPABUITY
YMHOXEHHUS.

OcHoBHBIE

HOHSITHSI O3HakOMJICHHE C TOHATUSIMH KOMOMHATOPHUKU: Pa3MEIIEHUSIMU,
COYETaHUSIMH, TIEPECTAHOBKAMHU U (HOPMYJIaMH I UX BBIYUCIICHHUSL.

KOMOMHATOPUKH N
OO0bscHeHre U npuMeHeHue GopMyJT ISl BBIYUCICHUS Pa3MeIICHUIH,
[IEPECTAaHOBOK M COUYETAaHUH MpU pelieHuH 3a1a4. O3HaKOMIIEHHE C
o6unomom HeroToHa u TpeyroasHukoM [lackans. Pemenue npaktuyeckux
3aj1a4 C UCHOJIb30BAHUEM TOHSATHH U MPAaBUJI KOMOWHATOPHUKH

Di1eMeHTLI N3yueHue Ki1accuyeckoro onpeieseHust BEpOsTHOCTH, CBOMCTB

TeODHH BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEN. PaccMoTpeHne npuMepos

P . BBIYMCIICHHS BEpOATHOCTEN. Pelenue 3a1ay Ha BbIUKCIIEHUE

BEpPOSITHOCTEM o .
BEPOSITHOCTEH COOBITUIA

IIpencraBiaenue | O3HaKOMIIEHHE C IIPEJCTABICHUEM YHUCIOBBIX IaHHBIX U UX

AAHHBIX(TA0JMI | XapaKTEPUCTUKAMM.

pyIMarpaMmmbl, | Pemenue npakTuyeckux 3aaa4 Ha 00pabOTKY YMCIOBBIX JaHHBIX,

rpaguxku) BBIYUCIICHUE UX XapaKTEPUCTUK

I'EOMETPUA
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IIpsimbie u
INIOCKOCTH B
NPOCTPAHCTB
e

DopMyIMpPOBKA U IPUBEICHUE T0KA3ATEIbCTB IPU3HAKOB B3aUMHOTO
PacIOJIOKEHUS IPSAMBIX U IJIOCKOCTEN. Pacnio3HaBaHue Ha yeprekax u
MOJIEJISIX Pa3IMYHBIX CIIy4aeB B3aUMHOIO PACIOIOKEHUS IPAMBIX U
IIJIOCKOCTEM, apr'yMEHTUPOBAHUE CBOUX CYKICHUN.

DopMyIMpOBaHUE OIIPENEICHUM, TPU3HAKOB M CBOMCTB NapaJuICIbHBIX U
NEPIEHAUKYJIPHBIX INIOCKOCTEH, IBYTPAHHBIX U JIMHEWHBIX YIJIOB.
BrinonHeHne nocTpoeHus yriloB MEXy NPSMBIMU, IPSIMOU U
IIJIOCKOCTBI0, MEXKAY IUIOCKOCTSIMU I10 OIMCAHUIO U PACIIO3HABAHUE UX
Ha MOJEIIAX.

IIpuMeHeHre NPU3HAKOB U CBOMCTB PACIIOJIOKEHHUS NPAMBIX U
IUIOCKOCTEH NPU PELICHUH 3a1a4.

N300paxeHne Ha pUCYHKax U KOHCTPYUPOBAaHUE Ha MOAEIIAX
NEPIEHIUKYJIAPOB U HAKJIIOHHBIX K INIOCKOCTH, MPSMBIX, IapaJuIeIbHBIX
IUIOCKOCTEH, YIIIOB MEXAY MPSMOU U IJIOCKOCTBIO U 000CHOBaHHE
IIOCTPOCHUH.

Pemenue 3a1a4 Ha BBIYHUCIICHUE TEOMETPUUECKUX BeNUUnH. OnKchIBaHNE
paccTosHUA OT TOYKH [0 IIJIOCKOCTH, OT MPSMOH 10 INIOCKOCTH, MEXY
IIJIOCKOCTSIMU, MEXKY CKPELIUBAIOIMMUCS IPSIMBIMH, MEKY
IPOM3BOJILHBIMU (PUT'ypaMH B IPOCTPAHCTBE.

@OopMyJIMPOBAHUE U JOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSIHUAX
(TeopeM cylecTBOBaHUs, CBOMCTBA).

N300pakeHne Ha yepTekax U MOJEISAX PACCTOSIHUS U 0OOCHOBAaHUE CBOMX
cyxkaeHuil. OnpenencHe U BEIYACICHUE PACCTOSHUN B IIPOCTPAHCTBE.
[Tpumenenue GopMyIl U TEOPEM IJIAHUMETPUU AJISL PELLICHUS 3a/au.
O3HaKOMJICHHUE C TOHATHEM NAPAJUIEIBHOTO POCKTUPOBAHUS U €T0
cBolicTBaMu. Popmynuposanue meopemuvl 0 NI0WAOU OPMOLOHATLHOU
npoeKyuU MHO20Y201bHUKA.

[TpumeHneHue Teopuu 1151 000CHOBAaHUS IOCTPOECHUHN U BHIYMCICHUH.
ApPrymMeHTHpOBaHUE CBOUX CYXKJIEHUH O B3aMMHOM PaCIOJIOKEHUH
HPOCTPAHCTBEHHBIX (QUTYD

MHoOrorpaHHuKHu

Onucanue U XapaKTepUCTUKA Pa3IMYHBIX BUJIOB MHOTOIPaHHUKOB,
NIEPEYUCIIEHNE UX YJIEMEHTOB U CBOWCTB.

N300paxeHre MHOTOIrpaHHUKOB U BBIITOJIHEHUE TIOCTPOEHUS Ha
M300paKeHUSIX U MOJIENISIX MHOT'OT'PaHHUKOB.

Bbruncnenue TUHEHHBIX 3JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOH(Urypanusx, apryMeHTUPOBaHUE CBOUX CYKICHUH.
XapakTepuCTUKa ¥ U300pakeHUE CEUEHUS, pA36ePmMKU MHO202PAHHUKOG,
BBIUMCJICHHE IO TOBEPXHOCTEH.

[Toctpoenue npocTeilimux ceyeHuil Kyoa, Mpu3Mbl, MUPAMUIBIL.
[Tpumenenue GpakToB U CBEICHUH U3 TUIAHUMETPHH.

O3HakoMJIEHHE ¢ BUJJaMU CUMMETPHUI B POCTPAHCTBE, (POPMYIHpPOBaHUE
OINpEAEIEHUI U CBOMCTB. XapaKTepUCTUKa CHMMETPHUH TEJ BPALLICHUS U
MHOTOTPaHHHUKOB.

IIpuMeHeHne CBOMCTB CHMMETPHHM NIpU pelleHnH 3a1ad. Vcnonb3oBanue
MPUOOPETEHHBIX 3HAHUH /711 UCCIIEOBAHUS U MOJIETUPOBAHUS
HECJIOKHBIX 3a/1a4.

N300paxeHne OCHOBHBIX MHOTOI'PaHHUKOB U BBIIIOJIHEHNE PUCYHKOB 110
YCIIOBUSM 3aJa4
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Teman
MOBEPXHOCTH
BpallleHus

O3HakoMJIEHHE ¢ BUJaMH TeJl BpalleHus, popMyIUpOBaHUE UX
ONPEIEIIEHUN U CBOMCTB.

DopMyIMPOBAHUE TEOPEM O CEYEHHUH 111apa MIIOCKOCTHIO U MIJIOCKOCTH,
KacaTelbHOH K cdepe.

XapakTepHucTuKa U n300pakeHHe TeJ BPAIICHUs, UX Pa3BEPTKU, CEUCHUS.
Peuienue 3a1a4 Ha NOCTPOEHKUE CEUEHUM, BBIYMCICHHUE JJIMH, PACCTOSIHUM,
yrioB, wiomazaeil. [lpoenenne qokazarenbHbIX pacCyKAeHUN Ipu
pelIeHuu 3aj1ay.

[IpuMeHeHne CBOMCTB CUMMETPUH NIPU PELICHHUH 33/1a4 Ha Tesa
BpallleHUs1, KOMOMHALINIO TEl.

N3006paxeHne OCHOBHBIX KPYTJIBIX TeJl U BBIIOJIHEHNE PUCYHKA T10
YCIJIOBHIO 33]1a41

HN3mepenus B
reoMeTpuM

O3HaKoOMJICHHME C NOHATHSIMM IUIOIAIA U 00bEMa, aKCUOMAaMU U
cBoiicTBamu. Penienue 3a1a4 Ha BEIYHUCIICHHE TUTOMIAACH MIOCKUX (QUTYD C
MIPUMEHEHHEM COOTBETCTBYIOIIUX (GOPMYI M (PAKTOB U3 TNIAHUMETPHUH.
W3ydeHue TeopeM O BBIUUCICHHH 00bEMOB MPOCTPAHCTBEHHBIX Tell,
pelieHue 3a1a4 Ha MpUMeHeHne PopMyI1 BIYUCIICHUsT 00beMOoB. U3yuenue
dbopMyI A BEIYUCTICHUS TIOMIAJICH TOBEPXHOCTEH MHOTOIPAaHHUKOB U
TEJI BPALLICHUS.

O3HaKOMJICHUE C METOJIOM BBIYHUCIICHHUS IIIOIIAIA MTOBEPXHOCTH C(HEpHI.
Pemienue 3a1a4 Ha BRIYHMCIICHUE TIOMIAAEH TOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJI

Koopaunartsl u
BEKTOPbI

O3HakoMJIEHHE C TOHATHEM BeKTOpa. M3ydueHne nekapToBOi CUCTEMBbI
KOOpJMHAT B IPOCTPAHCTBE, IOCTPOEHUE 110 33JaHHBIM KOOpAUHATAM
TOYEK U IJIOCKOCTEH, HaX0X/AeHNE KOOPAMHAT TOYEK.

HaxosxneHue ypaBHEHUH OKPYKHOCTH, Cepsl, TNIOCKOCTH. Bbruncienue
paccTOSHUM MEXy TOUKaMH.

N3y4eHne CBOMCTB BEKTOPHBIX BEJIMYNH, IPABUJI PA3JI0KEHUS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, MPABUJI HAXOKIEHHUS KOOPIMHAT BEKTOpPA B
IIPOCTPAHCTBE, IIPAaBUJI IEUCTBUI C BEKTOPaMH, 3aJaHHBIMU
KOOpJMHATaMH.

ITpuMeHeHne TEOpUH NPU PELICHUH 3a/1a4 Ha JEMCTBUS C BEKTOPaMH.
W3ydeHue cKkaasipHOrO IPOU3BEIEHUSI BEKTOPOB, BEKTOPHOTO YpaBHEHUS
IPSIMOM M TNIOCKOCTH. [IprMeHeHne Teopun py pelIeHnH 3a1a4 Ha
JENCTBUS C BEKTOPaMH, KOOPJIMHATHBIA METO/], IPUMEHEHHE BEKTOPOB JIIst
BBIUMCJICHNSI BEJIMYMH YTJIOB U PACCTOSTHUM.

O3HakoMIIEHHE C 10Ka3aTeIbCTBAMU TEOPEM CTEPEOMETPUH O

B3alMHOM DPACIIOJIOKEHHUHU MIPSIMBIX U IIJIOCKOCTEN C UCIIOJIB30BAHUEM
BEKTOPOB
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4. YYEBHO-METO/IUYECKOE U MATEPUAJIBHO-TEXHNYECKOE
OBECIIEYEHHME ITPOI'PAMMBI YYEBHOI'O ITPEJIMETA
«MATEMATUKA»

Jns ocBoeHusi mporpammbl ydeOHOro mpeamera «MaremaTuka» B po(decCHOHATBLHOU
o0pa3oBaTeNbHOI OpraHu3alvu, peaiu3yolleid o0pa3oBaTebHYI0 MPOrpaMMy CpelHero oOuiero
obpazoBanus B mpenenax ocBoeHusst OITOIT CIIO nHa 6a3e OCHOBHOTO 0O0mIIEro oOpa3oBaHUS,
yueOHbIi KaOWHET UMEET BO3MOXKHOCTH O00€CIeYUTh O0Yy4aromMXcsi CBOOOJHBIM JOCTYIIOM B
HuTepHeT BO BpeMs yueOHOTO 3aHITHS U TIEPHO] BHEYIEOHOU JIEATEIHHOCTH.

[Tomemenue kabunHera yaoBieTBOpseT TpeOoBaHUsAIM CaHUTaPHO-3MUIEMHOIOTHYECKUX
npaBuin ¥ HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) m ocHameHO THUIIOBBIM OOOpYIOBaHHEM,
YKa3aHHBIM B HACTOAILIUX TPeOOBaHUIX, B TOM UYHUCIIE CHEIHATU3UPOBAHHON y4eOHOI MeOenbio 1
CpelacTBaMU OOydYeHUs, JOCTATOYHBIMU JJIsS BBITIOJHEHHS TPeOOBaHUN K YPOBHIO IMOATOTOBKH
oOydJaronuxcs.

B kabunere mMeeTcss MyJIbTHMEIUIHOE 000pYIOBaHKE, ITOCPEACTBOM KOTOPOTO YYAaCTHHKH
00pa3oBaTeNbHOTO Mpollecca MPOCMATPUBAIOT BU3YAIbHYI0 HH(POpPMAIUIO IO MaTeMaTHKeE,
CO3JIAI0T MPE3EHTALNH, BUCOMATEPHAIIbI, HHBIE IOKYMEHTHI.

B coctaB yueOHO-METOAMYECKOTO M MaTepHAbHO-TEXHUYECKOr0 00eCredYeHHs MpOrpamMMbl
yaeOHoro npeamera «MareMaTukay BXOIAT:

1. MHOTrOYHKIIMOHAIBHBIN KOMILIEKC MPETogaBaTes;
2. HarJsgHbIE IOCOOUS:
—  TaOIHULBL;
- KYO;
— MPSMOYTOJBHBIN MapayieNenumnesn;
— TpeyroiipHas IpuU3Ma;
— TMpaBUJIbHAs IIECTUYTOJIbHAS PU3MA,
— TMpaBUJIbHAs BOCBMUYTOJIbHAS IPU3MA;
— TpeyrojibHas MUPaMHUIA;
— TpaBUJIbHAS YETHIPEXYTObHAS TUPAMHUJIA;
— YeTBIPEXYTOJIbHAS PU3MA;
— KOHYC;
— map;
— OKTasp;
— HMKOCadp;
— HOACKAdIP,
3. KoMmiekT g1 MarHUTHOM JOCKH:
— Halop Mozenel it MpakTUYecKuX padoT;
— YHHBEPCaJbHBIN HAOOP TEOMETPUIECKUX TEJ, BKIFOUAsk pa3pe3HbIe;
— KJIACCHBIN LIUPKYJIb;
— TpaHCHOPTHD;
— 1Ia0JIOHBI,
— MAarHuTHbIA Habop uugp, OyKB U 3HAKOB,
— MAarHuTHas JI0CKa C KOOPJAUHATHOM CETKOM;
— mpubop «HuciaoBas och».
4. HKpaHHO-3BYKOBBIE ITOCOOUS;
5. KOMITJIEKT TEXHHYECKOH TOKYMEHTAllMd, B TOM YHCJIE TaclopTa Ha CpeacTBa oOydeHwus,
WHCTPYKIIMU TI0 UX UCIIOJIb30BAHUIO M TEXHHUKE 0€30MaCHOCTH;
6. 6ubaroTeyHbIN GOHNI!
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OCHOBHAZ JIMTEPATYPA

1.Anre6pa u Havana maremMarudeckoro aHanm3a. 10-11 kimaccer. (6a30BbIH U yriyOIeHHBIN
ypoBHH) Arumos A.Ill., Konseun FO.M. u op. — M.: IlpocBemenue, 2016. - 464 c.
2.Matemaruka. DJIeMEHTHI BbICIIel MaTeMaTHku: yuyeOonuk: B 2 T. T. 2 / B.B. Bapaymkun, A.A.
[Tpokodres. — M.: KYPC, HUL] UHOPA-M, 2018. — 368 c.

3.bamMakoB M. . MaTtemarnka. Y4eOHHK, HAYaJIBHOE U CpeIHEe TPO(hecCHOHATLHOE
obpazoBanune.— M.: Axanemus, 2014, — 256¢.

JOITOJIHUTEJIbHAA JINTEPATYPA

1. ®enepanbubliit 3aK0H 0T 29.12.2012 Ne 273-03 «O06 obpazoanuu B Poccuiickoir denepamumy.
[Ipuka3z MunucrepcTBa obOpa3zoBanusi U Hayku P®D ot 17.05.2012 Ne 413 «OO6 yTBepKIaeHUU
(denepaabHOro rocynapcTBEHHOIO 00pa30BaTENbHOTO CTaHIApTa CpeaHero (TOJHOTo) OO0IIero
00pazoBaHU.
2. Ilpukaz MunucrepctBa oOpa3zoBanus U Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHuu
u3menenut B Ilpuka3 MunucrepctBa oOpa3oBaHus W Hayku Poccuiickoit ®epepanuu 0T
17.05.2012 Ne 413 «O06 ytBepxkacHUH (eACPATHHOIO TOCYAaPCTBEHHOTO 00pa30BATEILHOTO
CTaHJapTa CpeAHEro (MOJHOTO) O0IIEro 00pa3oBaHU .
3. Iucemo JlenapramMeHTa rocy1apCTBEHHOHN MOJMTHKHU B cepe MOATOTOBKH pabounx KaapoB U
JAIIO MunucrepcrBa ob6pazoBanusi U Hayku PD ot 17.03.2015 Ne 06-259 «Pexkomengauuu mo
OpraHu3aliyl  TOJIyYeHHsl CpelHero oOmero oOpa3oBaHHS B  Ipeneinax  OCBOCHUS
00pa3oBaTeNbHBIX MPOrpaMM CpelHero mnpodeccuoHalibHOrO 00pa3oBaHHUs Ha 0a3e OCHOBHOTO
o0miero oO0pa3oBaHus C y4€TOM TpeOOBaHMH (eepaTbHBIX TOCYIapCTBEHHBIX 00pPa30BaTEIbHBIX
CTaHJapTOB W TOJy4aeMod Npo(ecCHu WU CIEUUATbHOCTH CPEAHEro MpOQeCcCHOHATBHOTO
00pa3oBaHUMY.

4. Matematrka B IpuMepax U 3aaadax ais noarotoBku k EI'D u nmocrymnenuto B BY3: Yuebnoe

nocobue / Slumenés JI.T. - 2-e u3x., nom. - M.: Byzosckuii yueonnk, HUL] UHOPA-M, 2016.

5. Anrebpa u Hau. Mat. aHanuza. 10-11kn. Amumo HI.A. u np. 3-e usn. - M.: IIpocserenue,

2016. - 464 c.

6. 'eomeTpum 3a 10-11 xnacc - aBTops! Atanacss, byry3os, Kagomues, Kucenesa, [To3nsik - 2015

r.,255c.

7. bammmakoB M. M. MaremaTuka: KH. Ui yauTtens: MeTo[. nocobue 10 kmacc. — M., 2008.

8. barmmakoB M. U. Marematuka. COopHUK 3a/1a4 MPOoQIILHON HanpaBieHHOCTH.— M., 2012.

NHTEPHET-PECYPCBI

1. www. fcior. edu. ru (MHdopmaninoHHbIe, TPEHUPOBOYHBIE U KOHTPOJIbHBIE MaTEPUAJIbI).

2. www. school-collection. edu. ru (ExuHast koyuteKiiuu U poBbIX 00pa3oBaTEIbHBIX PECYPCOB).
3. https://ege.yandex.ru/mathematics/

4. http://alexlarin.net/egel5.html

5. http://www.fipi.ru/

6. http://znanium.com
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5. KOHTPOJIb 1 OLIEHKA PE3VYJIBTATOB OCBOEHUSA YYEBHOTI'O ITIPEJIMETA

OO0pasoBarenbHOE YYPEKACHHE, pEaTH3yIollee IMOATOTOBKY MO YYeOHON TUCITUILIMHE,
obecreurBaeT OpPraHM3alldi0 M TPOBEICHUE MPOMEKYTOYHOW aTTECTAIlMd W TEKYIIEro KOHTPOJIS
WHUBUIYAILHBIX 00pa30BaTEIbHBIX JTOCTIKCHUN 00yUJaoNUXCcsl - 3HAHUHN, YMEHUH, KOMIICTCHIIUN
Y YHUBEPCAIbHBIX yU4ECOHBIX JCHCTBUM.

Koutpoas u omeHka pe3yjlbTaTOB  OCBOCHUS  JUCHUIUIMHBI  OCYIECTBISAETCA
MpernoaBaTelieM B TIpollecce MPOBEACHUS MPAKTHUECKUX 3aHATHH M Ja0OpaTOPHBIX padoT,
TECTUPOBAHUS, a TAKXKE BBIMOJHCHUS OOYYAOIIMMHUCS WHIUBUAYATbHBIX 3aJaHH, MPOCKTOB,
HUCCIIENOBAHUMN.

OO0ydenue 1Mo y4eOHOM TUCIUTUTMHE 3aBepIIaeTcs aTTecTanueld B hopMe dK3aMeHa.

@DopMBl U METOJBI MPOMEKYTOYHOW AaTTECTAlMM W TEKYIIEro KOHTPOJS IO Y4eOHOM
JTUCITUIIMHE pa3padaThIBAIOTCS OOPa30BATEIbHBIM YUPEIKICHUEM M JOBOJSTCS IO CBEICHUS
00ydJaronuxcs He o3Hee IBYX MECSIIEB OT Havyasia 00ydeHUsI.

JIJist IPOMEXYTOYHOM aTTeCTAIllMi M TEKYIIET0 KOHTPOJS 00pa30BaTeIbHBIM yUPEKICHUEM
co3narorcst pon bl onieHOUHBIX cpeactB (POC).

®OC BriIHOYAIOT B ce0S MEJarornyeckue KOHTPOJIbHO-U3MEPUTENbHBIE MaTepuabl,
npelHa3HaYeHHbIE /JIsi OINpEAENCHUS COOTBETCTBHUSI (MJIM HECOOTBETCTBUS) WHIWBUIYaTbHBIX
00pa3oBaTeNbHBIX TOCTHKECHUH OCHOBHBIM MTOKA3aTEIISIM PE3yIbTaTOB MOATOTOBKH.

Onenka pe3yapTaTOB OCBOEHUS yUeOHOT0 MpeaMeTa MPOBOJIUTCS Ha dTare MPOMEKYTOUHON
aTTECTAIlMU TI0 CYMME OIIEHOK 32 KOHTPOJIbHBIE TOUKH.

OneHka OCyIIECTBISIETCS O pa3padOTaHHBIM KpPUTEpUSM B OamaXx B COOTBETCTBHH C
YHUBEPCAIbHOW IIKAJION OLICHUBAHUS.

YHuBepcanbHas MIKajla OUECHUBAHUS

KavecTBeHHas1 OLleHKA HHANBHIYAJIbHBIX

IIpoueHT pe3yIbTATUBHOCTH 00pa30BaTeIbHBIX TOCTHKEHU
(mpaBHJIBHBIX OTBETOB) o0asa .
BepOaJIbHBIN aHAJIOT
(oTmMeTKa)
91-100 5 OTJINYHO
81-90 4 XOpOIIIO
51-80 3 yJIOBJIETBOPUTEIHHO
MmeHee 51 2 HE yJIOBJIETBOPUTEIILHO
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5.1 ®opMbI 1 METOIBI KOHTPOJIS M OLIEHKH OCBOEHHBIX YMEHHUI1 U YCBOEHHBIX 3HAHUI

Paspnen (Tema) PesyabTaTnl 00yyeHus ®opmupyemsbie OK n @DopMbI U METOAbl KOHTPOJISI M OLIEHKHU
Y4eOHOro npeamMera (ocBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHUS) YV pe3yJbTaToB 00yYeHust
[Ipaktuueckoe 3anstue Ne 1
Paznen 1 3HaTB/yMeTh! 5 OK 4 PemerIe 3a/1a4y Ha 3aKpeIUICHUEe 3HAHUI E/I
PasBHTHE OHSITHSI [lenpie 1 panuoHaNBbHBIE YuCia. J[eHCTBUTEIIbHbBIE nnusocTHbIe VYT YMEHMH 110 IpeoOpa30BaHUIO BbIPAKEHUIH,
0 UHcIIe yucna. Ilpubaudicennvie 8bluUCIeHUS. (camooTpesienenye) COACPpKAIMX paduKaJIbl U CTCIICHU
Komnnexcnvie uucna. (mucemenHas hopma).
ITpoBepounas pabora Nel
Paznen 2 3HaTh/yMeTh:
Kopuu, crenenn, * HaxOIWTb 3HAYEHUE KOPHA HATYpaIbHOI OK 4 [IpakTuueckoe 3anstue Ne 2,3
Jorapu(pmsl CTCIICHM, CTCIICHU C PALIMOHAJIbHBIM IIOKA3aTeJIeM, | perynsaTuBHbIE Y'Y /] [IpeoOpazoBanue BbIpaXEHUH,
yorapuQMa, HCriosb3ys NpH HEOOXOIMMOCTH (uenernonaranue), COZIEPKAIINX PAJUKAIIBI H CTCIICHH.
BBIYHICITENBHBIC YCTPOHCTBA; MONTB30BATECA 0K 6 (bOpMUpOBaHIE YMEHHIT peleHHs
gggfggﬁf TPHKHIIKOU TIPH MPAKTHHCECKHX no3HaBaTesbHbIE YV /] Jorapu(pMHUECKUX U MOKa3aTeIbHBIX
. HpOBOI;I/ITI) 10 U3BECTHBIM (hopMyJiaM U (oOmeyuebHsIe) YpaBHCHUH.
TIpaBIIIAM MPeoGpPa3oBaHHst OYKBEHHBIX OK 5 Pa3pa0OoTaHbl KpUTEpUH OLIEHUBAHUS
BBIPAXKEHHIA, BKITFOUAIOIINX CTEIICHH, PaIUKaIbL, KOMMYHMKaTHBHbIE Y'Y ][ | BBINOIHEHUS IPAKTUYECKUX PaloT.
Jorapu@mBbl; (ucnonpzoBanue UKT) [TpoBepounas padota Ne2
* BBIUMCIIATH 3HAUEHUS YUCIIOBBIX U OYKBEHHBIX [TuceMeHnHas pabora: pa3BUTHE YMEHUI
BBIp&)KeHHﬁ, OCYIICCTBIIAA HGO6XO,£[I/IMBI€ peueHus 3a1a4 pa3HOI7I CJIOXHOCTHU (TpI/I
MIOJICTAHOBKH U NTPe0Opa30oBaHus; YPOBHSL.)
. I/ICHOJ‘IB3OBaTBvaI/IO6peTeHHLIe SHRHNs U yMEHHs HATIPABJICHA HA CHCTEMATH3ALIIIO,
B IIPAKTHUYECKOM IEATEIHOCTH U MIOBCETHEBHOMN 3aKpEIUICHHE, HAaX0K/ICHIE HOBbIX 3HAHHIA.
KU3HU JJI IPAKTUYECKUX pacyeToB.
Paszoen 3 3HaTh/yMETh: OK 4 IIpaxTnueckoe 3anstue Ne 4
IIpsimble u * pacno3HaBaTh HA YEPTEKAX U MOJEIAX perynsatuBHble YV ][] Pazpa0oTanbl KpUTEPHH OLIEHUBAHUS T10
IUIOCKOCTH B IPOCTPAHCTBEHHBIE (POPMBI; COOTHOCUTD (TuTaHupoBaHue), TEKYIIEMY KOHTPOJIIO.
NPOCTPAHCTBE TPEXMEPHBIE OOBEKTEI ¢ MX OMHCAHUSMH; OK 6 Meroauka — Temustkunoi O.B.
* ONHCHIBATH B3AMMHOE PACTIONIOKEHNE IPAMBIX H | 103papate pHbIC Ipoepounas pabora Ne3,4
TLITOCKOCTCH B IPOCTPAHCTEE, apr yMCHTHPOBATH (Jlorrueckue) AHanu3 pe3yabTaToB CBOEH MPAKTUUYECKON

CBOM CYXKJIEHHUS 00 3TOM PaCTOI0KCHUH;
* aHAJU3HPOBATH B MPOCTEHUIINX CITydasX
B3aMMHOE PACIIOJIOKEHHE 0OBEKTOB B

KOMMYHUKaTUBHBIE Y Y J]
(moctaHoBKa BOMPOCOB)

paboThI o0 U3ydaeMoit Teme (pedekcus
CBOEH JeSTEIbHOCTH)




IIPOCTPAHCTBE; Ju4yHOCTHBIE Y'Y ][] MopaenupoBaHue MO/I€IM MHOTOTPaHHUKA

* u300paxaTb OCHOBHbIC MHOTOTPAHHUKH U (HPaBCTBEHHO-ITHYCCKOS

KpYTJIBIC TCIa, OIICHUBAHHE)

MOAHATH YEPTEKU IO YCIOBUAM 33]1a4;

* CTPOUTH MPOCTEUIINE CeUeHUs KyOa, MPU3MBbl,

MAPaMUIbI

* HCIIOJb30BATH IIPU PEILICHUU

CTEPEOMETPUYECKUX 3a]1a4

TUTAHUMETPUYecKHe (PaKkThl U1 METO/bI;

* [POBOJUTH JIOKA3ATEIbHBIE PACCYKICHUS B XO/1€

peuieHus 3aiay.
Pazoen 4 3HaTh/yMeTh: OK 4 ITpakTnueckoe 3ansatue Ne 5
KomOunaropuka * pemaTh MPOCTEHIITe KOMOMHATOPHBIC 33/1a4n JUYHOCTHBIE Y'Y ][] Pemienue cutyallMOHHBIX 3a/1a4.

MCTOAOM (MOTHBaIUs K YUYEHUIO), PazpabGoTanbl KpuTepun OIECHUBAHKS

nepedopa, a TakKe ¢ UCIOIb30BAHUEM H3BECTHBIX OK 2 BBIIIOJIHCHHS [IPAKTHYECKHIX PadoT.

(opmys; . OK 3 Meroanka — Temusarkunoit O.B.

. ]5‘6BIHI/ICVJ'I$ITL B [IPOCTEUIINX CIIy4asiX BEPOATHOCTH perynsTusabie VY]] Tposepounas paGora Neb

BITHI

Ic{(; OCHOBE TIOICUCTA YHCIA HCXOIOB: (xoppexius), Pa3paboTranbl kpuTepUn OIICHUBAHUS

* HCIIONB30BATH IPHOGPETEHHbIE 3BAHUA 1 perynsatuBHbie Y'Y J] BBITIOJIHEHUS TIPOBEPOYHBIX pPadOT.

YMEHHUS B IPAKTUYECKOMN AEATEITbHOCTH U (ouerka) DopMHpOBaHHE YMCHUH BBITOJTHEHHSI

NIOBCEIHEBHOM KU3HH JJIs aHAIN3A PealbHbIX OK 6 TEKCTOBBIX 3a/a4.

YHUCJIOBBIX JIAHHBIX, MPEICTABIEHHBIX MMO3HABATEJIbHbIE

B BHJIE AUarpamM, rpaduKoB, aHaIN3a (3HaKOBO-

WH(pOpPMAIIUN CTATUCTUYECKOTO XapaKTepa. cumBonnaeckue) VY]
Pa3zoen 5 3HaTh/yMETh: OK 2 IIpakTnueckoe 3ansatue Ne 6
KOOp):[I/IHaTbI u ¢ ACKAPTOBBI KOOPAUHATHI B JIMYHOCTHBIE Y Y]] 3a1<permeHI/1e U CUCTEMAaTHU3alUA
BEKTOPBI IIPOCTPAHCTBE, (camoormpenenenue), TEOPETHYECKUX 3HAHUU TI0 TEME.

* (bopmyia pacCTOSIHUS MEXAY ABYMS TOUKAMHU; OK 4 Pa3paboTaHbl KpUTEPHH OLICHKU

. .

. %;%%]ﬁ;; ;I ;I) : ch)igzIH?/I;Hch igtclg/ll’ 710 [IOCKOCTH: perynsatuBHble Y'Y ] BEINONHEHWS IPAKTHHECKIX pabor.

* MOJyJIb BEKTOPA, PABEHCTBO BEKTOPOB, (BoseBas Metoanka — Temusarkunon O.B.

CIIOKEHUE BEKTOPOB U YMHOKEHUE BEKTOPa HA CaMoperyJIsILHs) IIpoBepounas paboTa Ne6

4HCIIO; OK 6 Pazpabotana npoBepouHas padora Ha

¢ Yroia MEXxAy BEKTOpaMH, CKaJsIpHOC MMO3HABATEIILHBIE pa3iau4YHbIE YPOBHU CIIOKHOCTH.

IIPOU3BEICHUE BEKTOPOB.
* U300paXkaTh HAa KOOPJMHATHON TJIOCKOCTH,
MHOXECTBA PEIICHUN NPOCTEHIINX YPAaBHEHUN U

(mokazarennbcTBO) YV /I,
OK 5

KOMMYHUKATUBHBIE Y Y ]I

Pa3paboTranbl KpUTEpUH OIICHKU
Metonuka — Temuarkuuoi O.B.
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HEPABCHCTB;

* peliaTh MIAHUMETPUYECKHE U POCTCHIINE
CTEPEOMETPUUCCKHE 3aa4l Ha HaX 0K ICHHE
FCOMETPUYCCKHUX BETUYUH (IJIUH,

YTJIOB, IUIOIIAICH, 00HEMOB).

(ucnonp3oanue MKT)

Pazoen 6 3HaTh/yMeTh: OK 2 [IpakTuueckoe 3austue Ne 7
OCHOBBI * OIIpEJICJICHHE CUHYCA, KOCUHYCA, TAHT€HCAa, JUYHOCTHBIE Y'Y ][] 3aKperieHue TEOPETUICCKUX 3HAHUMN 10
TPUTOHOMETPHH KOTaHI'CHCA ITPOU3BOJILHOTO YTIIa; (cMbIcIO00pa30oBaHUE) TeMe.
* (hopmyIIbI PUBENICHHS; CHHYC, KOCHHYC U OK 4 Pa3paboTaHbl KpUTEPUH OLICHKU
TaHICHC CyMMBI 1 PaSHOCTH IBYX YIJIOB, CHHYC, perynatuBHbie YY ][] BBITIOJTHEHHSI TPAKTUYECKUX paboT.
Koettyc ABOfiIoro yra: GOPMYILL HOIOBMINOTO | (¢ g Meromixa — Temmsricuroii O.B.
i’]rmr ol (I))M eT]]f:))I/I‘I eckux (yHKIMii B poussenerue u | NOSHABATCIbHbIE [TpakTrueckoe 3aHATHE Ne 8
NIPOU3BE/IEHHS B CYMMY; (obmeyuednsie) YV 3aKpenICHUEe yMEHUH NIPU PELICHUU
* IPOCTEHIINE TPUTOHOMETPUUECKUE YPABHEHUS; OK'5 BapUATHBHbIX 337184 U YIPAKHCHUH.
* APKCHHYC, apKKOCHHYC, apKTaHTeHC YHCIIa. kommyHukaTuBHble YV ][ | Kontponbnaas padota Nel
* POBOUTH 110 U3BECTHBIM (hopmyitam mpeodpaszo- | (ucmonb3oBanue UKT) KonTponbnas pabota B popmate EI'D
BaHUs OYKBEHHBIX BBIPQXKEHUMN, BKIIIOYAIOIINX Pa3paboTranbl KpuTepun OLIEHUBAHUS 110
CTCTICHH, PA/IUKAIIBL, JIOTAPH(PMIICCKHIE 1 TEKYIIEMY KOHTPOJIIO, BBIITOIHAEMBIX
TPUTOHOMETPHUYECKHUE (QYHKIUU. MPaKTHYECKHX paGoT.
[TpoBepounas pabora Ne7
PednexcuBHbIil ananm3
npo¢eCCHOHATIbHBIX YMEHUHN
Pazoen 7 3HaTh/yMeTh: OK 4 Y cTHBIE OITPOCHL.
DyHKUMHT U * ONpeAeATh 3HaueHne (PYHKIUU 110 3HAUCHUIO perynatuBHble YV /] ITpakTueckoe 3ansTue Ne 9.
rpaguku apryMeHTa IpH pa3indHbIX crocobax 3aJaHus (mporHo3upoBaHue) Pa3paboTranbl KpuTepUH OIIEHUBAHUS 110
byHKLINY; OK 6 TEKYIEMY KOHTPOJIIO, BBIITOJIHIEMBIX
* CTPOMTDH rpaQUKh U3yYECHHBIX PYHKIHH; TI03HABATENbHBIE IPAKTUYECKUX PaboT.
* OMHCBIBATH MO rPaUKy ¥ B MPOCTEHIINX CIYYasiX | (oGuieyuebnsie) YV, [Tposepounas pabora Ne8
no hopmyne . KOMMYHUKaTHBHBIE Y'Y ]
MOBE/ICHNE U CBOWMCTBA (DYHKIUH, HAXOIUTh 1O T ——

epaguxy HyHKIIMA HaNOOJBIINEe ¥ HAUMCHBIITHE
3HAYEHUS;

* peuiaTh ypaBHEHHMs, IPOCTEHIIINE CUCTEMBI
ypaBHEHUH, UCTIONB3Ys CBOWCTBA (DYHKIIUH U HX
rpaduKoB;

* HCIIOJIH30BATh MPHOOPETEHHBIC 3HAHUS U YMEHUS

paboTa B KOMaH Ie)

36




B ITPAKTUYECKOU JCSITEILHOCTH U TIOBCETHEBHOM
YKU3HU JIJIS OITMUCAHUS C TIOMOINBIO ()YHKIIHI
Pa3IMYHBIX 3aBUCHMOCTCH, ITPEICTABICHHS HX T'pa-
(bMYecKH, MHTEPIpETAuU I'PapUKOB.

Pa3zoen 8
I'eomeTpuueckue
TEJIA

3HaTh/yMETh:

* pacrmo3HaBaTh HA YePTEkKaX U MOJIEISIX
MIPOCTPAHCTBEHHBIE (POPMBI; COOTHOCHTD
TPEXMEpHBIC OOBEKTHI C UX OMUCAHUSIMH, U30-
OpaKCHUSIMU;

* OIMCHIBATH B3AaUMHOE PACIIONIOKCHHE MPSMBIX
Y TUTOCKOCTEH B MPOCTPAHCTBE, apTyMEHTHPOBATH
CBOHM CYXKJICHHUSI 00 ITOM PACIIOJIOKCHHH,

* AHAJTM3HUPOBATH B MIPOCTEHIIINX CITydasx
B3aHMHOE PACIIOJIOKEHHE 0OBEKTOB B
MIPOCTPAHCTBE;

* m300pakaTh OCHOBHBIC MHOTOTPAaHHUKHU U
KpYTJIbIe TeJa; BBITIOIHATH YSPTEIKH 110 YCIOBUSIM
3aj1ad;

* CTPOWTH MPOCTEHIIINE CEUCHUS KyOa, TPU3MBI,

MTUPaAMU/IBI,

* peraTh TUIAHUMETPHYECKUE U TIPOCTSHIINE
CTEpEOMETPUICCKHE 3a/1aUl Ha HAXOXKICHHE
TCOMETPHUYSCKUX BEIIMYUH (JUTHH, YTIJIOB,
Iomaaei, 00beMoB);

* HCIOJIb30BATh MIPH PEIICHUN CTEPEOMETPUICCKIX
3aJ1a9 IIaHUMETPUICCKUE (PAKThI U METO/IBI;

* TIPOBOJMTH JIOKA3aTEIbHBIC PACCYKICHHS B XOJIC
pelieHus 3a1aq;

* UCMOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS
B MTPAKTUYECKON JACSITENFHOCTU U TIOBCETHEBHOM
KU3HH IS

UccieoBaHus (MOAESTUPOBAHNS) HECIOKHBIX
MPAKTUYECKUX CUTYAI[Mi Ha OCHOBE N3YUCHHBIX
dbopMyI U CBOMCTB (puryp.

OK 2

JUYHOCTHBIE Y'Y ][]
(camoomnpeeneHue)

OK 4

perynsatuBHbie YV ][]

OK 5
KOMMYHUKaTUBHBIE Y'Y ]
(ucnionb3oBanue UKT)
OK 6 (addexTuBHOE
0OILIEHUE C KOJJIEraMHt)

[IpakTuueckoe 3anstue Ne 10.
[TpoBepounas pabota Ne9.
JuddepenurpoBanHas mpoBepoyuHas
pabora

Cucremaru3zanus T€OPETHUECKOTO
Marepuaia B TAOJUIbI U CXEMBI.
MaremaTuyecKui JUKTaHT.
PazpaboTanbl KpuTepUn OIEHUBAHHUS 110
TEKYILLEMY KOHTPOJIIO.

Pazoen 9
Hauana
MATEMATHYECKOI0
aHaJIHN3a

3HaTh/yMeTh:

* Mpou3BoIHAs (PYHKINH, €€ PU3NISCKUI 1
r€OMETPUYECKUI CMBICIT;

* YpaBHEHHUE KacaTeIbHOW;

OK 2

JUYIHOCTHBIE Y Y ][]
(HpaBCTBEHHO-3TUYECKOE
OIICHUBAHMNE)

ITpakTnueckoe 3ansatue Ne 11,12
3akperieHue yMEHUI 1Mo JAaHHOU TeMe C
MTOMOIIIBIO AJIEKTPOHHBIX 3a/IaHHI.
Mertoauka oneHku — kpurepuu EI'D
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* IPOU3BOJIHAS] CYMMBI, pPa3HOCTH, TPOU3BEACHUS, OK 4 ITpoBepounas padora NelO

YaCTHOT'O, OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIHUH; perynsatuBHble Y'Y ] Pemenne BapuaTuBHBIX YIIPaKHEHUN Ha
* IPUMEHEHHE IPOU3BOIHON K UCCIIEI0BAaHUIO (BoneBas peduexcuto

(GYHKIMN ¥ TOCTPOCHUIO TpaUKOB; CaMOpEeTyJISILIMS) [Tucemennas pabota B popmare EI'D

* miepBoodOpasHas, popmyna Herorona-JIeibnua, OK 6

MIPUMEHEHHE IPOU3BOTHON M MHTETpaja MpH MI03HABATEIIbHBIC

pelIcHUY MPUKIAAHBIX 33714, (obmeyuebHbIe,

* BEIYUCIISATH TIPOU3BOIHBIE U TIEPBOOOPA3HEIE s PeKTHBHOE 0OIIEHHE C

AJIEMEHTAPHBIX (DYHKIIMA, UCTIONIB3YS CIIPABOYHBIE PYKOBOICTBOM)

MaTepHabl;

* HCCIIEZIOBATh B MIPOCTEUIINX CIIydasX PyHKIUU HA
MOHOTOHHOCTB, HAXOIUTh HaI/I6OHI)HH/Ie n
HaWMEHbIIIHNE 3HAYCHUS (YHKIIUMA, CTPOUTD
rpad)MKd MHOTOWICHOB M IIPOCTEHIITUX
palMOHANTBHBIX (PYHKIIMH C UCITOIb30BaHUEM
ammapaTta MaTeMaTHYeCKOTO aHaN3a;

¢ BBIYUCJISATH B HpOCTCfIIHI/IX Clly4dadx 1iomanun ¢
HCIIOJIb30BAHMEM TIEPBOOOPA3HOM.

Pa3zoen 10 3HaTh/yMeTh: OK 6 ITpakTnueckoe 3anstue Nel3
Hurerpa u ero  mepBooOpaszHasi, popmyina HetoToHna-JIeiiOHuma, | mo3HaBaTelbHbIC 3akpernieHue YMEHUM 10 JaHHOM Teme
NPUMEHEHHH € IIPUMEHEHNE ITPOU3BOJHON U MHTErpajia Ipu (obmeyuebnsie) YV /| Metoauka onieHkn — kpurepuu EI'D
pELIEHNN IPUKIIAJHBIX 3a/1a4; OK 5 [TpoBepounas pabota Nell

* BBIYUCIIATH TIPOU3BOJIHBIE U IEPBOOOPA3HbIE KOMMYHUKaTUBHbIE Y Y]] | Pemenne BapuaTuBHBIX YIIPaKHEHUN.

DJIEMEHTAPHBIX (DYHKIUH, HCTIONB3Ysl CHPABOYHBIC (ucnionb3oBanue KT) Pa3paboTanbl KpUTEPUH OLIEHUBAHMS 10

MaTepHarel, . TEKYIIeMY KOHTPOJIO, BBIMOTHAEMBIX

* MCCIIEIOBATh B MPOCTEUIINX CiaydasX QyHKIUU Ha

MOHOTOHHOCTh, HAXOJIUTh HAHOOJIbIIINE U pabor.

HauMEHbIINE 3HaYeHUS! QYHKIIHHI, CTPOUTH

rpad¥Ky MHOTOWIEHOB M MPOCTENUIITNX

paIoOHaIbHBIX QYHKIMH C UCIIOJIB30BaHUEM

anmapara MaTeMaTH4eCKOT0 aHaJIN3a;

BBIUUCIIATh B MPOCTEHIIMX ClydasX IUIOMAAN C

MCIOJIb30BaHUEM TIEPBOOOPA3HOI.
Pazoen 11 3HaTh/yMeTh: OK 2 [IpakTnueckoe 3anarue Nel4
HN3mepenus B * oHATHE 00 00BEMeE Tena, OTH. 00BEMOB JUYHOCTHBIE Y'Y ][] 3aKperneHue TeOPETUIECKUX 3HAHUN U
reoMeTpuu MOI00HBIX TE; (camoorpeeneHue) CHUCTEMaTH3aIus 10 TEME.

* (hopmynel 00BeMa KyOa, MPSIMOYTOIBLHOTO OK 4 Pa3paboTranbl KpUTEpHUH OIICHKU
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napauieJienure a, pu3Mbl, IWIHHIPA, TAPAMU/IBI,
KOHYCa;

* (hopMyJIBI TUTOIIA/IA TTIOBEPXHOCTEH IIMIHHIPA,
KOHYCa;

* opmyibel 0OBEMa 1mapa u IoIaab chepsr;

* pacro3HaBaTh Ha YEPTEkKaX U MOJICIISIX
MIPOCTPAHCTBEHHBIE (POPMBI; COOTHOCHTD
TPEXMEPHBIC OOBEKTHI C UX OMHCAHUSIMH,
HU300paKCHUSIMU;

* OIKCHIBATh B3aUMHOE PACIIOJIOKEHHUE MPSMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE, ApTYMEHTHPOBATH
CBOHM CYXKJICHUSI 00 ITOM PACIIOJIOKCHHH;

* QaHATM3MPOBATH B MPOCTEUIINX CITyYasX B3AUMHOE
pacmosoKeHue 00bEKTOB B IPOCTPAHCTBE;

* N300pakaTb OCHOBHBIE MHOTOI'PAHHUKH U
KPYTJIbIE TeJa; BBITIOIHATH YEPTEIKH TI0 YCIOBUSAM
3aj1ad;

* CTPOUTH MMPOCTEHIIINE CEUCHHSI KyOa, IPU3MEI,
MTUPaAMU/IBI,

* pemarh MIAHUMETPUICCKUE U TPOCTEHIIIHE
CTepEOMETPUICCKHE 3a/1aUl Ha HAXOXKICHHE
TCOMETPHUYSCKUX BEIIMYUH (JIHH, YTJIOB,
Iomaaei, 00beMoB);

* WCITIOJIB30BATh MPU PEIICHUH CTEPEOMETPHUECKUX
3aJ1a4 IJIaHUMETPUIECKUE (PAKTBI 1 METOJIBL;

* TIPOBOJIUTH JOKA3aTeIbHBIC PACCYXICHUS B X0OJI€
peleHus 3a71a4; UCIOJIb30BaTh MPHOOPETEHHBIC
3BaHMS M YMEHHSI B PAKTUYECKON IEATEIHHOCTH U
MOBCETHEBHOM JKU3HHU:

* JIJIsl UCClIeIOBaHUsI (MOJICTTUPOBAHUS) HECTIOKHBIX
MPAKTUYECKUX CUTYAI[Ui Ha OCHOBE M3YYEHHBIX
(dbopMyI u cBOICTB uryp;

* BBIYMCIICHUS 00EMOB U ILTOMIACH
MMOBEPXHOCTEH IPOCTPAHCTBEHHBIX TEI IPH
pEIlIeHUH TPAKTHYECKUX 3a/1a4, UCTIONB3Ys TPU
HE0OXOIMMOCTH CITPABOYHUKHU U BBIYUCIUTEITHHBIE
YCTPOMCTBA.

perynsatuBHbie Y'Y /]

OK 6

MO3HABATEJbHbBIC
(oOmeyuebHbIC) VY]]
KOMMYHUKaTUBHbIE Y'Y J]
(ucnonwzoanue UKT)

BBITIOJIHCHUS TIPAKTUYECKUX PaOOT.
Metonnka — Temusarkunon O.B.
Pemenne MareMaTuuecKuX TPEHAKEPOB.
Konrtponbnas padora Ne2.

Pazoen 12

3HaTh/yMeTh:

OK 2

Y CTHBIE OIIPOCHL.
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Teopus * TabNIMYHOE U rpah)MIECKOE MPECTABICHUE JINYHOCTHBIE YV | lIpaktudeckoe 3ansatue Nel5
BepPOATHOCTEH AQHHBIX, (obecmeueHue [TpoBepounas padora Nell

* OIIEMEHTAPHBIC U CIIONKHDIE COOBITHS, . CaMOCTOSITEJIBHOTO TecToBble 3a1aHUs IO TEME.

* BEPOSTHOCTb CyMMbl HECOBMECTHBIX COOBITU, M .

BEPOATHOCT MPOTHBOTIONOKHOTO COBBITHA. JUYHOCTHOTO BBIOOPA), Pemenue 3aganuii oHnaiH

* pelaTth NpocTeine KOMOUHATOPHBIE 3a/1a4l OK 4

METOJIOM Itepebopa, a TaK)Ke C HCII0JIb30BaHUEM PETYJIATUBHBIC YyI

W3BECTHBIX (hopMyIT; (KOHTPOJIB)

* BBIYUCIIATH B IPOCTEUILINX CIIy4astX BEpPOATHOCTH | OK 3

COOBITHI HA OCHOBE MOJICUETA YNCIIa UCXOJIOB; pPery/ATUBHbIC YV

* HCIIOJIb30BATh npuoOpeTeHHbIC 3HAHUS U YMEHHS | (1o yinoBane)

B IIPAKTHUYECKOM J1€ATEIbHOCTH U OBCEIHEBHOM

KM3HY [T QHAJIM3a PEalbHBIX YHCIOBBIX AaHHbK, | KOMMYHHKATHBHLIC YYA

MIPEJICTABIICHHBIX B BUJIC JUarpaMM, rpa)uKoB; (ympasieHue

* aHanu3a UHQGOPMAIMK CTATUCTHYECKOTO TIOBEJICHUEM ITapTHEPA)

xapakrepa.
Paszoen 13 3HaTh/yMeTh: OK 2 ITpakTnueckoe 3ansatue Nel6.
YpaBHeHnus u * pelarth pallMOHAIbHBIC, ITOKAa3aTEIbHBIC U JINYHOCTHBIE KonTponbras padorta Ne3.
HepaBeHCTBa JIOTapuPMUHUECKNE YPABHEHNS M HEPABEHCTBA, (cMBICII000pa30BaHKE) IInceMeHHas KOHTpONIbHAs paboTa B

MPOCTEHINE UPPAITMOHATIBHBIE U TPU- OK 4 bopmare EI.

FOHOMCTPUHCCKHE YDABHEHHA, UX CHCTEMBI, pETyAATUBHBIE YV | [IpumeHeHne MaTeMaTUYECKUX METOI0B

* COCTaBJISTh YPAaBHEHUS 1O YCIOBHIO 3a/1a4H;

* HCIIOJIB30BaTh JUIS IPUOIIMKEHHOTO PELIEHHS (onenxa) AJIS pCHICHAN 3a/1a.

ypaBHEHUN U HEPABEHCTB rpaUIECKUl METOSI; OK 6

* n300paxaTh Ha KOOPAUHATHOM MIOCKOCTH ITO3HaBATCIIbHBIC

MHOKECTBA PEIIEHUM IPOCTEUIINX YPaBHEHUH U UX | (0brneyueOHbie) VY I

CUCTEM; KOMMYHUKaTUBHBIE Y Y /]

* MPUMEHEHHE MAaTEeMAaTHYECKUX METOIOB IS

peleHus 3a1a49 U3 00JacTeil HayKu U MPaKTUKH,

WHTEpIpeTalus pe3yabTara, yueT pealbHbIX

OrpaHUYCHUN.

[IpumensieTcst KpuTepHralibHasi CCTEMa OLIEHUBaHUs1. B kauecTBe KpUTEPUEB BHICTYIAIOT MPU3HAKU MPOSIBJICHUSI KoMIieTeHunu, Y'Y /1,
MPaBWJIBLHOCTD BBIMOJHEHUS 3a1aHusl. OueHKa «5», «4», «3», U «2» onpeaensieTcs B COOTBETCTBUU ¢ YHUBEPCAIbHON IIKAJIIONW OIEHUBAHUSI.
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5.2. CamocTosiTesibHas paboTa

HaumenoBanue
3amaHus Ha JOM
pasnenoB u Tem; | Kou-
YyeGHble mocoous u /K BBITIOJTHEHUIO dopma
Ne coJiep:KaHue BO "
N TEXHUYECKHE CPEJICTBA | CAMOCTOSITENIbHOM KOHTPOJIS
CaMOCTOSITeJILHOI | 4acoB
paboThI
padoThI
Anumos II.A. u ap., IToaroroBuTh
Pa3Burue Brictynenue
1 9 2016, Anrebpa 1 Hayana | Mpe3eHTAIHIO 110 .
MOHSATHS 0 YUCJIe nepej rpymnmnon
ananuza 10-11 k. TeMe
Kopun, crenenn Amivos ILA. u 1p., [IpoBepka
2 pHu, ’ 17 | 2016, AnreOpa u Havana | PemuTs 3amaun POBCEp
Jorapugmsl pernoaaBareaemM
ananu3za 10-11 k.
IToaroroButhb
JIOKJIAJT O
B3aMHOM
PACIIONIOKEHUH
Ipsaimble n ATtanacsu A.C. Hpg?’;x He” SaImTa ToKIaNA
IIJIOCKOCTCH B
3 | JIOCKOCTH B 13 | I'eometpus 10-11 ki1 HpoCTpaHCTBe Heglezl rpz;rmolel
MPOCTPAHCTBE 2015 r. IPHMEHHTETEHO K
pa3IUYHBIM
cthepam
YEJIOBEUECKOU
KHU3HU
Amvos LA u 1p., CoobmieHue 1mo Hoxian mepe
4 | KomOunHaTopuka 9 2016, Anrebpa u Havana = L epelt
TeMe rpymnmnon
ananm3a 10-11 k.
Koopaunarts! n Atanacan A.C. IIposepka
5 pa 12 I'eomerpus 10-11 k1. Penmtr 3agaun POBEp
BEKTOPBI Mperno/iaBaTesieM
2015 .
Anumos L. A. u ap.
OcHoOBBI ’ IIpoBepka
6 20 | 2016, Anrebpa u Havana | PemuTs 3amaun DOBEP
TPUTOHOMETPHH Mperno/iaBaTesieM
aHanu3za 10-11 k.
Amumos LLA. u np., Bri6opounas
DOYyHKIUH H
7 13 | 2016, AnreOpa u Havana | Pemmuts 3agaun IIPOBEpKa
rpagpuxku
aHasmza 10-11 ki1 pabor
Coobuenue 00
HUCII0JIb30BaHUHN
8 I'eomeTpuueckue 10 |- pazimunbix popm | Jlokian nepen
TeNa reOMeTPUIECKUX Ipymmnon
TEJI B COBPEMCHHOM
CTPOUTCIILCTBC
Hauvauna Anumos II.A. u gp.,
IIpoBepka
9 | matemaTuueckoro | 17 | 2016, Anrebpa u Hauana | Pemmts 3amaun
Mpeno/aBaTesieM
aHa/Iu3a aHanmmza 10-11 ki1
HuTerpas u ero Amimos ILA. 1 1p., [TpoBepka
10 P 10 | 2016, AnreOpa u Havana | Pemmth 3agaun DOBEP
NpUMeHeHHne Mpeno/iaBaTesieM
ananmu3za 10-11 k.
HN3mepenus B Atanacan A.C. IIposepka
11 P 7 I'eomerpus 10-11 xo1. Pemuts 3agaun POBEP
reoMeTpuu Mperno/iaBaTesieM
2015 .
12 Teopus 9 Amumos IIL.A. u np., Pemuts 3anaun [Ty6nuunoe
BepPOSITHOCTEI 2016, Anrebpa n Hagana | Co3gaTh OyKJIET | IPEICTABIICHHE




againm3a 10-11 k.

10 IPpUMCHCHUIO

Oykiera

BEPOSTHOCTHBIX
pacyeToB B
9KOHOMHKE,
MOJINTHKE,
MEHEIKMEHTE,
3IpaBOOXPaHEHUH
Pemenue
ABHEHMi Anumos II.A. u ap., MposenKa
13 | YP 14 | 2016, Anrebpa u Hauana | PemmuTs 3amaun POBEp
HEPaBeHCTB U UX Mperno/iaBaTesieM
agann3a 10-11 k.
CHCTEM
HUroro 160
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