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COJAEPKXAHUE

[TosicHutenpHas 3amucka

OO6mras xapakTeprucTUKa y4eOHOM TUCIUTIITNHBI « MaTteMaThKay
MecTto yueOHOM TUCIUIUIMHEBI B y4eOHOM TUTaHE.

Pe3synbTarsl ocBOEHUS YUEOHON TUCLUTUIMHBI.

Conepxanne y4eOHOW TUCITUTUINHEL.

TemaTtnueckoe MmIaHUPOBAHUE.

XapakTepucTUKa OCHOBHBIX BUJIOB JI€ATEIHLHOCTHU CTYICHTOB.
VYcnoBus pean3anuy IpOrpaMmBsl.

PexoMeHnyemas mutepaTypa ¥ HHTEPHET PECYPCHI.

KoHTpob 1 oIleHKa pe3yIbTaTOB OCBOCHUS YUeOHON UCIUILITMHON



MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma 061Ie00pa3oBaTeNbHOM YUeOHON AUCIUTUIMHA «MaremaTnkay TpeaHa3HadyeHa
JUTSL U3YYCHHSI MATEMaTUKU B TTPO(ecCHOHANBHBIX 00pa3oBaTtenbHbix opranmzanusx CI10,
peanusyronux 00pa3oBaTeIbHYIO IPOrpaMMy CpeHEro 001Iero 00pa3oBaHus B IpeeIax OCBOCHUS
OCHOBHOM npodeccuonanbHoi oOpazosarenbHoit mporpammsl CI1O (OITOIT CIIO) Ha 6a3e 0OCHOBHOTO
o01mrero o0pa3oBaHus MIPH MOJATOTOBKE KBATH(DUITUPOBAHHBIX pab0OYHX, CITYXKAITUX U CIICIIHAINCTOB
CpEeHEro 3BEHa.

[Iporpamma paspabotana Ha ocHoBe TpeOoBanuit PI'OC cpemnero oOmiero o6pa3zoBaHUA,
MPENBSABISEMBIX K CTPYKTYpE, COJEPKaHWUI0O M pe3yibTaTaM OCBOCHHS Y4YeOHOW JUCIUILTAHBI
«MatremaTtuka», ¢ yderoM [IpuMepHO#l OCHOBHOM 00pa30oBaTEILHON MPOrPaMMBI CPETHETO OOIIETO
obOpazoBanus. OmoOpeHHOU pemieHHEM (eaepaTbHOr0 y4eOHO—METOAUYECKOTO OOBEAMHEHUS TI0
obmemMy oOpazoBanuio (mpoTokoJt oT 28 utoHs 2016 1. Ne 2/16-3).

Copepxanue nporpamMmbl «MaTemMaTHKay HAIMPaBJICHO HAa JOCTHKEHUE CIEAYIOLINX

neJsen:

e oOecreueHue CGHOPMUPOBAHHOCTH TPEICTABICHUN O COIHMANBHBIX, KYJIBTYPHBIX U
UCTOpUYECKHUX (haKTOpax CTAHOBJICHHUS MaTEeMAaTUKH;

e obecrieueHue c(OpMUPOBAHHOCTH JIOTHYECKOr O, AITOPUTMHUYECKOTO u
MaTEeMaTHYECKOTO MBIIUICHHUS,

e oOccrieueHue CHOPMUPOBAHHOCTH YMEHUH TPHMEHSTH IIONYYCHHBIC 3HAHUS IPHU
pEIICHNN Pa3IUYHBIX 3a7a4;

e oOecrieueHue CHOPMHUPOBAHHOCTH TMPEACTABICHUM O MaTeMaTHKE KaKk YacTh
00IIeYeIOBEUECKON KYJIbTYPhl, YHHUBEPCATHLHOM S3bIKE HAYKH, IMO3BOJISIFOIIEM OIHMCHIBATH WU
M3y4aTh pealibHbIe MPOLIECCH U SIBICHUS.

B mporpammy BKIIIOYEHO COJEp)KaHHE, HANpaBlIeHHOC Ha (OPMUPOBAHHE Yy CTYACHTOB
KOMITETEHITNH, HeoOXxoauMbIx s kadyecTBeHHOro ocBoeHust OITOIT CITO Ha 6a3e 0CHOBHOTO OOIIETO
00pa3oBaHUs C MOTYYCHHEM CPEIHETO 00IIero 00pa30BaHUs; IPOrPAMMBbI TIOJITOTOBKU CIICIIHATHUCTOB
cpenuero 3BeHa (ITIICC3).

[TporpamMma y4ueOHOM aucuuianHbl «MaTtemaTruka» sBJISE€TCS OCHOBOM JUIsl pa3pabOTKH pabounx
mporpaMM, B KOTOPBIX TpodecCHOHaIbHBIE O00pa3oBaTeNbHBIE OpPraHU3alUH, pPeaTu3yIolIne
00pa3oBartesbHYI0 IPOrpamMMy cpenHero odiero oopaszoBanus B npezenax ocsoenus OIIOIT CITO na
0aze OCHOBHOro 00mero oOpa3oBaHus, YTOYHSIOT COJAepKaHHMEe Y4eOHOro MaTepuana,
MOCJICJIOBATEIFHOCTh €T0 M3YYCHHS, paclpeiciieHue yYeOHBIX 4YacoB, TEMATHKY pedepaToB, BHIBI
CaMOCTOSITENIbHBIX PabOT, yUUTHIBAs CHEIU(PUKY MPOTrpamMM MOJATOTOBKH  CIIELHMATIUCTOB CPEIHEr0
3BCHA, OCBAMBAEMOW CICIIHATLHOCTH.

[IporpaMMa MOXET HCIIONB30BAThCA JPYTUMH MPOodEeCCHOHAIBHBIMUA 00pa30BaTEIbHBIMU
OpTaHHU3AIUAIMH, PEATU3YIONIMME 00pa30BaTEeIbHYIO MPOrPAMMY CPEIHEro o0miero oOpa3oBaHUS B
npenenax ocBoenus ocHoBHOI OITOII CITO na 6a3e ocHoBHOTO 06111eT0 00pazoBanus (IITICC3).

OBIIASA XAPAKTEPUCTUKA YYEBHOU JUCHUNIJIMHBI «MaTtemaTuka»

Maremaruka siBusieTcss  (yHAaMEHTAIBHOH  00mIe00pa30BaTEeIbHOM  JUCHUILIMHOW  CO
CJIOKHBIIUMCSA YCTOI\/JI'-H/IBBIM COACPIKAaHUCM U O6HII/IMI/I Tpe6OBaHI/I$[MI/I K IIOJAT'OTOBKEC 06yqaloumxc;[.

B mnpodeccronanbHeIXx 00pa3oBaTeNbHBIX OpPraHU3alMAX, pPEATU3YIOUIMX 00pa30BaTEIbHYIO
IporpaMMmy cpenHero ooduero odpaszoanus B npeaenax ocBoeHus: OITOIT CIIO na 6a3e 0cCHOBHOTO
o0mero o0pa3oBaHusl, N3yYCHHE MAaTEMAaTHKH UMEET CBOM OCOOEHHOCTH B 3aBHCHUMOCTHU OT MPOQHISL
podeccHoHaIbHOT0 00pa3oBaHus.

ITpu ocBoenuu crenuanbHocTel CIIO ecTecTBEHHO - HAyYHOro Npoduiis NpopecCHOHATHLHOIO
obpazoBanus, cnenuainbHocTeld CIIO rymanuTapHoro mpoduis mpodeccHoHaIbHOr0 00pa30BaHUS
MaTeMaTuka uzydaercss Ha 6azoBoM ypoBHe PI'OC cpennero obuiero oOpa3oBaHus; MPU OCBOCHUU
npodeccuii CIIO u crermansHocTet CIIO TEXHMUECKOTO M COIMATbHO-DKOHOMHYECKOTO MPOoduiIen
npodeccHoHaIbHOT0 00pa3oBaHMsl MaTeMaTHKa H3ydaercss Ooinee yriryOleHHO, Kak MpoQuiIbHAs
ydeOHast AUCIUIUINHA, YYUTHIBAIOIIAS CIeM(HUKY OCBaUBAaeMbIX TPOPECCH MITN CIIEIIUATIEHOCTEH.



OTO BBIpaXKaeTcs B COAEP)KaHUM OOY4YCHMS, KOJMYECTBE YacOB, BBIACIIAEMBIX Ha H3y4YCHHE
OTJEJBHBIX TEM MPOrPaMMBI, [NIyOUHE UX OCBOEHHUS CTYJIEHTAMHU, 00BEME U XapaKTepe MPaKTUYECKUX
3aHATHUH, BUJaX BHEAYAUTOPHON CAMOCTOSTENIbHON paOOThI CTYACHTOB.

OO01me neny n3ydyeHus: MaTeMaTUKU TPAJAULIMOHHO PEATTU3YIOTCS B UETHIPEX HANPABICHUIX:

e o0ImIee mpeacTaBlIeHHE 00 UAESIX U METOAaX MaTeMaTHKH;

® HHTEJUIEKTyaJIbHOE Pa3BUTHE;

® OBJIQJICHUE HEOOXOJUMBIMU KOHKPETHBIMU 3HAHUSIMU U YMEHHSIMU;
® BOCIIMTATEJIbHOE BO3JIECHCTBUE.

[Tpodunuzanus neneit MareMaTHYECKOro 0O0pa30BaHUs OTPa)KaeTcsl Ha BbIOOpE MPUOPUTETOB B
OpraHM3alMi  y4yeOHOM  JesaTeNbHOCTH  oOywaroumxcsa. JIig  TEXHUYECKOro,  COIMAJIbHO-
HSKOHOMHYECKOro mnpoduiei mpodeccuoHanbHOro o00pa3oBaHus BBIOOp 1ieneil cmemnaercs B
[IparMaTU4eckoM HalpaBJIE€HUH, MPEIyCMaTPUBAIOLIEM YCWIEHHE M pacIIUpeHHE MPUKIIATHOTO
XapakTepa H3y4eHHUs MaTeMaTHKH, MPEUMYILECTBEHHOM OpHEHTallMd Ha AJIrOPUTMUYECKHHA CTHIIb
MO3HABATENBHON JEeSATETBbHOCTH. [l TyYMaHUTapHOTO H E€CTECTBEHHO HAy4YHOTO Mpoduien
npogeccuoHaIbHOrO 00pa3oBaHUs OoJjiee XapaKTEPHBIM SBISETCS YCHUJIEHHE OOIIEKYIbTypHOU
COCTABIISAIONICH y4eOHOM NUCIUILTUHBI C OPUEHTANNEH Ha BU3YaIbHO-00pa3HbIN U JIOTHYECKUI CTHITN
y4eOHO paboThlI.

M3yyeHne MaTeMaTHKH Kak MpOQHIBHON 00IIeo0pa3oBaTenbHOl y4eOHON IUCLUILIHHEI,
YUUTHIBAIONICH crienuuKy ocBamBaeMmbIXx cryaeHTamu npodeccuit CIIO mnm cnenmansroctu CIIO,
o0ecrieunBaeTcs:

e BBIOOPOM PA3TMYHBIX OAXOJIOB K BBEICHHIO OCHOBHBIX MOHSITHH;

e (QopmupoBaHuEM CHCTEMBI Y4eOHBIX 3aJaHuil, oOecrneunBaronyx 3¢HeKTuBHOE

OCYIIIECTBIICHHE BRIOPAHHBIX LIEJIEBBIX YCTAaHOBOK;
e o0orameHueM CIeKTpa CTUIIEeH y4eOHOH AeATeTbHOCTH 3a CYET COTIIACOBAHUS C
e BeIYNIMMH JIESTEIHHOCTHBIMH XapaKTEPUCTHKAMHU BHIOPAHHOH CIICIIMATBHOCTH

[TpodunsHas cocTapisiomas OTpakaeTcs B TPEOOBAHUAX K MTOATOTOBKE 00YYaIOIIUXCS
B 4aCTH:
e 0oOmIel CUCTEMBI 3HaHUI: co/iepKaTeNbHbIC IPUMEPHI UCTIOIH30BAHUS MAaTEMAaTHUECKUX
Ujiel ¥ METOJIOB B POECCHOHAILHOMN JICATEIIbHOCTH;
® YMCHUU: pa3jinyue B ypOBHE TPEOOBAHUH K CIOKHOCTH MPUMEHSIEMBIX aJITOPUTMOB;
® [PAKTUYECKOTO UCIOJIb30BaHUS MPUOOPETCHHBIX 3HAHUM U YMEHUI: HHIUBUIYATLHOTO
yqe6H0r0 OIbITa B IMOCTPOCHUHU MATCMATUUYCCKUX MOI[GJ'IGfI, BBITIOJTHEHUHN HCCIICO0BATCIIBCKUX
MIPOCKTOB.

Takum oOpa3oM, peanu3anus CcoAepKaHUs Y4eOHOW JMCUMIUIMHBI OpPHUEHTUPYET Ha
MIPUOPUTETHYIO POJb MPOIECCYaTbHBIX XapaKTEPUCTUK Y4eOHOUW pabOThl, 3aBHCALIMX OT TPOQUIIS
npoeCcCUOHANBHOTO  00pa3oBaHMs, IOJyYEHHs]  OMNbITa  MCIOJB30BaHMA  MaTeMaTHKH B
COJIEp)KaTeNbHBIX U MPO(PECCHOHAIBHO 3HAYMMBIX CHUTyalUsX [0 CpPaBHEHHIO € (popmalibHO-
YPOBHEBBIMH Pe3yJIbTATUBHBIMU XapaKTEPUCTUKAMU 00y4EHUS.

Conepxxanue y4yeOHOH JUCHMILUIMHBI Pa3pabOTaHO B COOTBETCTBHM C OCHOBHBIMHU
cojiep:KaTeJbHBIMH JUHUSAMH O0YUCHUS MaTEeMaTHKE:

e anreOpanyeckas JIMHHS, BKJIIOYAIOIIAs CHUCTEMATH3AIMIO CBEICHUH O 4YHCIaX; W3ydeHHE
HOBBIX M 0000IeHHEe paHee HM3yYCHHBIX oIepauuii (BO3BEJCHHE B CTENEHb, W3BJICUEHUE KOPHA,
aorapupMupoBaHHE, CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC M 00paTHbIE K HUM); U3yUEHHE HOBBIX BUJIOB
YHCIIOBBIX BBIPQXXEHUU U (POPMYJ; COBEPIICHCTBOBAHUE MPAKTUYECKUX HABBIKOB M BBIUHUCIUTEIHHOM
KYJIBTYpBI, paCIIHPEHNE

® COBEpIIEHCTBOBaHHWE anreOpamyecKoro ammapara, cOPMHUPOBAHHOTO B OCHOBHOW WIKOJE, H
€ro IPUMEHEHNE K PELICHUI0 MATEMAaTUYECKUX U NIPUKIIAIHBIX 3a/1a4;




® TEOPETUKO-(DYHKIMOHAIbHAS JIMHUSA, BKIIOYAIOIAs CHUCTEMATH3alMI0 W  paclIUpeHHe
CBE/ICHUH 0 (QYHKIMAX, COBEPIICHCTBOBAHNE TPAPUUECKUX YMEHUH; 3HAKOMCTBO C OCHOBHBIMH HJICIMHU
U METOJaMH MaTeMaTH4YeCKOro aHajau3a B 00bEMe, MO3BOJIAIOLIEM HCCIENOBaTh 3JIEMEHTapHbIE
(YHKIMHU U peraTh MPOCTeHIne reoMeTpuieckue, pu3nueckue u Apyrue MpuKIaIHbIe 3a/1a4u;

e JMHUS YypaBHEHHUH M HEPABEHCTB, OCHOBAHHAs Ha IIOCTPOGHMM M HUCCIEJOBaHUU
MaTeMaTHYeCKUX Mojenell, nepecekaromascs ¢ anredOpandeckoil M TeopeTUKO-()yHKIIMOHAIBHON
JUHUSIMH ¥ BKJTIOYAIOIIasi pa3BUTHE M COBEPIICHCTBOBAHUE TEXHUKH aJIreOpandeckux npeodpa3oBaHUi
JUIsl peLlieHHs] YpaBHEHUM, HEPaBEHCTB M CUCTEM; (POPMHUPOBAHUE CIIOCOOHOCTH CTPOUTH M UCCIIE0BATh
MIPOCTEUIINE MAaTEeMATHYECKUE MOJEIM IPU PEIICHUM IPUKIAIHBIX 33/1ad, 3a7a4 W3 CMEXKHBIX H
CIEMAJIBHBIX AUCLMILINH;

® TICOMETPUYECKAsl JIMHUSA, BKIIOYAIOIIAs HAIVIIAHBIE INPEACTABIEHUS O IPOCTPAHCTBEHHBIX
¢burypax W W3y4eHHE MX CBOWCTB, (JOPMHUpOBAHHE W Pa3BUTHE MPOCTPAHCTBEHHOTO BOOOpaKEHUS,
pa3BUTHE CIOCOOOB Fr€OMETPUUYECKUX U3MEPEHHUH, KOOPUHATHOTO

® BEKTOPHOI'O METOJOB AJIS PEIIEHUS MATEMATUYECKUX U IPUKIIAHBIX 3a7a4;

® CTOXAaCTHYECKas JIMHUS, OCHOBAaHHAsl HA PAa3BUTUM KOMOMHATOPHBIX YMEHUH, MpeJCTaBICHUH
0 BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX OKPY’KAIOIIETO MUPA.

Paznenbr (TeMbl), BKIIFOUCHHBIC B COJIEp)KaHHE Y4eOHOW MUCIMIUIMHBI, SBIISFOTCS OOITUMU ISt
Bcex mnpoduiel mpodeccuoHambHOrO 00pa3oBaHUS M TNpU BceX o0ObeMax y4eOHOro BpEMEHHU
HE3aBHCUMO OT TOTO, SIBIISICTCS JIN yueOHas qucuuruinaa « Maremarnkay 06a30B0oi iy po(uiIbHON.

B Temarmyeckux TIaHaxX TpPOrpaMMbl  y4eOHBIM Marepuan MpeacTaBieH B (opme
YepeIyIOLIerocsl pa3BepThIBAHNS OCHOBHBIX COJEPKATENbHBIX JIMHUH (aaredpandeckoi, TeOpeTHKo-
(YHKIMOHAIIBHOM, ypaBHEHUH W HEPABEHCTB, I'€OMETPUYECKOW, CTOXACTUYECKOW), YTO IO3BOJISET
rHOKO MCIIOJIB30BaTh X PACIOJIOKEHHE U B3aUMOCBSI3b, COCTABIISATh paOOYHii KaJICHIAPHBIN IIJ1aH, MO-
pazHOMy uepenys ydeOHbIe TeMbl (TJ1aBbl y4eOHHKA), y4uThIBas Tpoduiab MpodhecCHOHATBLHOTO
obOpazoBanus, crnenuduky ocamBaemor mpodeccur CIIO wmmu cnermumanbHOocTH CIIO, rIyOHHY
W3y4YCHUS MaTepuala, ypoBEeHb MOJATOTOBKH CTYACHTOB I10 IIPEIMETY.

[IpemiaraemMbie B MPUMEPHBIX TEMATUYECKHX TUIAHAX Pa3Hble 0OBEMBI yU4eOHOTO BPEMEHH Ha
U3y4eHWE OJHOW M TOW K€ TEeMbl PEKOMEHAYETCS HCIOIb30BaTh JUIS BBIIOJIHEHHS Pa3IHYHBIX
y4eOHbIX 3amaHuii. TeM caMbiM pa3inuuusi B TpeOOBaHMSX K pe3yibrataM OOydeHHs TpOSBATCS B
YPOBHE HaBBIKOB IT0 PELICHUIO 3a]a4 M OIBITE CAaMOCTOSTEIILHON PaOOTHI.

N3yuenne oOmeoOpa3oBaTenbHO yueOHOM aucuuIuinHbl «MaTteMaTukay — 3aBeplIaeTcs
MOJIBEZICHUEM HTOTOB B (hopMe sK3aMeHa B pPaMKax IMPOMEXKYTOYHOH aTTeCTallid CTYJIEHTOB B
nporecce ocBoeHus ocHoBHoW OIIOII CIIO ¢ momyueHueM cpeaHero oomiero oOpas3oBaHus — (
[IICC3).

B pasnene nporpammel «Cozep:xanue yueOHOM TUCHMIIMHBDY KYpCHBOM BBIZEJICH MaTepuall,
KOTOpBIM NpH U3yYEHUH MaTeMAaTUKH Kak 0a30BOi, Tak M NpOo(UIbHOW Y4YeOHON JMCUUIUIMHBI,
KOHTPOJIIO HE MOAJIEHKHUT.

B pe3yabTate ocBoeHusi 00pa3oBaTeIbHOIl NMPOrpaMMbl y BBINYCKHMKA JOJKHBI ObITh
copmupoBanbl 00mue u NpodeccuoHAIbHbIE KOMIIETEHIIUM.

BreimyckHHK, OCBOMBIIUN 00pa3oBaTeNbHYIO MPOrpaMMy, AOJDKEH 007aJaTh CIeAyIOUUMU

obmmmu komrieteHnusMu (nanee - OK) u npodeccrnonansapiMu komnerenusamu (aanee [1K):

OK 01. Beibupats cioco0b! perieHus 3a1a4 npohecCHOHATBHOM NeSTEIbHOCTH, IPUMEHUTEIHHO
K pa3JIMYHbIM KOHTEKCTaM.

OK 02. OcymiecTBisTh MOUCK, aHAIM3 M HHTEPOpPETAlUi0 WHGOpPMALUUA, HEOOXOIUMOW IS
BBITIOJTHEHUS 331249 IPOGECCUOHATTLHON JCSTSIILHOCTH.

OK 03. IInanupoBaTh M pPEaTU30BBIBATH COOCTBEHHOE MpO(ecCHOHAIbHOE W JMYHOCTHOE
pa3BUTHE.

OK 04. Pabortath B KOJUIeKTHBE M KOoMaHzae, 3()()EKTUBHO B3aUMOJEHCTBOBATH C KOJUICTaMH,
PYKOBOJACTBOM, KIIHEHTaMHU.



OK 05. Ocy1ecTBasTh YCTHYIO U MCbMEHHYIO KOMMYHHUKAIMIO HA TOCYIapCTBEHHOM SI3BIKE C
y4eTOM 0COOEHHOCTEN COLMAIbHOTO U KYJIBTYPHOTO KOHTEKCTA.

OK 06. IlposBiasATh Ipa’KAaHCKO-NATPUOTHUECKYIO MO3MIMIO, JAEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHUE HAa OCHOBE TPAIUIIMOHHBIX OOIIEYEIOBEYECKUX IIEHHOCTEH, MPUMEHSATh CTaHAApPTHI
AHTUKOPPYILIUOHHOIO TOBEIECHUS.

OK 07. ConelicTBOBaTh COXpaHEHUIO OKPYKAIOIIEH Cpenbl, pecypcocoepexenuto, 3PpheKTHBHO
JIEWCTBOBATH B UPE3BbIYANHBIX CUTYALHSIX.

OK 08. Hcrnonp3oBaTh cpenctBa (U3WYECKON KyJNBTYphl JISI COXPAHEHUS W YKPEIUICHUS
3I0pOBbSI B IIpoliecce NPOPEeCCHOHATBHON NEATENIFHOCTH M TMOJACpPKaHUS HEOOXOJUMOIo YPOBHS
(bu3nyecKkoil MoAroTOBIEHHOCTH.

OK 09. Ucnonp3oBaTh HHPOPMALMOHHBIE TEXHOJIOTHH B TPOPECCUOHATBHON 1EATEIIbHOCTH.

OK 10. TIloms3oBatbcsi mpodecCHOHATBHOM JTOKYMEHTallMe Ha TOCYJapCTBEHHOM H
MHOCTPAHHOM $I3bIKAX.

OK 11. ITmaaupoBath NpeanpHHIMATEIBCKYIO IEATEILHOCTh B IPO(ECCHOHAIbHOM chepe

[1IK 1.1. ®opMupoBaTh anropuTMbl pa3pabOTKH MPOTPaAaMMHBIX MOJIYJEH B COOTBETCTBHH C
TEXHUYECKUM 3aJJaHUEM.

MECTO YUYEBHOM JUCIUILIMHBI B CTPYKTYPE OCHOBHOH
MPO®ECCUOHAJIBHON OBPA3OBATEJBHOM ITPOT'PAMMBI

Vuebnas aucrmiuimHa «Marematukay — SIBISeTCs  y4eOHBIM —IPEAMETOM  00sS3aTeIbHOM
npeaMeTHoi obiactu «Matematika u nHpopmarukay ®I'OC cpennero oduiero oOpazoBaHusl.

e mpodeccHOHANBHBIX 00pa30BaTENIbHBIX OPraHU3ALUAX, PEATHU3YIOMHUX 00pa30BaATEIbHYIO
nporpammy cpeanero oomero odpaszoBanus B npenenax ocBoenus OITOIT CITO na 6a3ze 0CHOBHOTO
o01iero o6pazoBaHusl, yueOHass AUCIUILTNHA «MaTemMaTuKa» u3ydaercs.

e oOmeobpazoBatenbHoM 1HKiIe yueOHoro muana OIIOIT CIIO Ha 6a3e oCHOBHOTO 0OIIETO
o0pa3oBaHus C MOJydYeHHEM cpeaHero oomero oopazosanus ( [TIICC3).

e yueOHbIX wanax [IIICC3 yuebnas aucuumumaa «MarteMaTrka» BXOJIUT B COCTaB OOIIUX
001e00pa3oBaTeNbHBIX YYEOHBIX JUCHUIUINH, (OPMHPYEMBIX U3 O0S3aTENBHBIX NPEIMETHBIX
obnacreit ®I'OC cpeanero obmero odpasoBanus, st crermanbHocTeit CI1O TexHrYeckoro npoduis
poheCCHOHATTFHOTO 00pa30BaHMUS.

JIM4HOCTHBIE Pe3yJIbTATHI:

— opueHTanus OOydYaloImMXCs Ha peaTH3alyi0 TO3WTHUBHBIX JKU3HEHHBIX MEPCIEKTHB,
MHHULUATUBHOCTh, KPEaTHBHOCTb, TOTOBHOCTh M CIIOCOOHOCTh K JINYHOCTHOMY CaMOOIIPEEIICHHIO,
CHOCOOHOCTh CTaBUTh LIEJH U CTPOUTH KU3HEHHBIE IIJIaHbI;

— TOTOBHOCTH M CIIOCOOHOCTh OOYYaIONIMXCS K CaMOPa3BUTUIO W CAMOBOCIIHTAHUIO B
COOTBETCTBHUH C O0IIEYETIOBEUYCCKUMH LIEHHOCTSIMH U HJI€alaMU TPaXKAAHCKOTO 0OIIECTBa;

— HpPaBCTBEHHOE CO3HAHME U TIOBEJICHHE HAa OCHOBE YCBOCHHS OOIICYETOBEYECKHX IIEHHOCTEH,
TOJIGPAHTHOTO CO3HAHUS U MOBEACHHS B MOJIHMKYJIBTYPHOM MHpPE, TOTOBHOCTH M CIIOCOOHOCTH BECTH
IUaNIoOT ¢ JPYTUMH JIOJBMH, JOCTHIaTh B HEM B3aMMOIOHWMAHMS, HAXOAWTH OOIIME LEMH W
COTPYAHUYATH JJISI UX JTOCTHKCHHUS;

— TpUHATHE TYMAaHHUCTUYECKUX LEHHOCTEH, OCO3HAHHOE, YBAXHTEIHHOE M J00pOKeNaTeIbHOe
OTHOIIICHHUE K APYTOMY YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO;

— pa3BUTHE KOMIICTEHIMH COTPYAHHYECTBA CO CBEPCTHHUKAMH, AETBMH MJIAJIIEr0 BO3pacTa,
B3pOCIBIMU B 00pa30BaTeIbHOM, OOIIECTBEHHO IMOJIE3HOM, yueOHO-UCCIIeI0BATENLCKOM, TIPOCKTHON 1
IPYTHX BHIAX JIESTEITBHOCTH.

—  MHpPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, 3HAYUMOCTH
HayKH, TOTOBHOCTh K HAYyYHO-TEXHHYECKOMY TBOPYECTBY, BIIaJICHHE JHOCTOBEPHON HMHQOpMarmen o
NEPEIOBBIX JOCTHKEHHUAX M OTKPBITUSX MHUPOBOM M OTEUECTBEHHOM HAyKH, 3aMHTEPECOBAHHOCTH B
Hay4YHBIX 3HaHHUIX 00 YCTPOMCTBE MUpPA U OOIIECTBA;



— TOTOBHOCTBH M CLIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOPa30BaHUIO, HA TIPOTSKCHUH
BCel JKM3HM; CO3HATEIIbHOE OTHOUICHHE K HEMpepbhIBHOMY OOpa30BaHHUIO KaK YCJIOBHUIO YCIEIIHOM
npodeccrnoHaNbHOM U 00IIECTBEHHON ACSITELHOCTH;

—  OCO3HaHHBIA BBIOOP Oymymieil mpodeccuu Kak MyTh U CHOCOO peanu3aiuu COOCTBEHHBIX
KU3HEHHBIX TJIAHOB;

—  TOTOBHOCTbH OOYYaIOIIUXCS K TPYA0BOM MpoPecCHOHANbHOMN AESITETbHOCTH KaK K BO3MOKHOCTH
y4acTus B PEIICHUH JTNIHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAIMOHATBLHBIX TPOOIIEM;

— TOTPEOHOCTh TPYIUTHCS, YBaXEHHE K TPYLy U JIIOIAM TpPYyAa, TPYAOBBIM TOCTHKEHUSM,
TOOpPOCOBECTHOE, OTBETCTBEHHOE U TBOPYECKOE OTHOIICHHE K Pa3HbIM BHUAAM TPYIOBOM
NeSITeNIbHOCTH;

— TOTOBHOCTh K CaMOOOCIYXMBAHHIO, BKJIIOYas OOY4YeHHE U BBINOJHEHHE JIOMAIIHUX
00s13aHHOCTEH.

—  (usHyueckoe, SMOIMOHATHHO-TICUXOJIOTHYECKOE, COIMALHOE OJIaromnoinydre 00yJaroImuxcs B
KHU3HU 00pa3oBaTeNbHOM OpraHu3allid, OILIYIIEHUE AEeTbMU OE30MaCHOCTH M ICHUXOJOTHYECKOIrO
KoMdopTa, THPOPMALMOHHON OE30MACHOCTH.

MeTanpeameTHble pe3yabTaThl
MeTtanpeameTHble pe3ybTaThl OCBOEHUSI OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMbl MpeacTaABJIEHbI

TpeMsi IPyNIIaMHU YHUBEPCAJIbHbIX YueOHbIX AeiicTBuil (Y'Y ):

PeryisiTuBHBIe YHUBepcaJbHbIe y4eOHbIe 1eficTBUA
BbInycKHUK Hay4YuTCs:

—  CaMOCTOSITEIILHO OIPENENATh IeNU, 3a/1aBaTh MapaMeTpbl U KPUTEPUU, 1O KOTOPHIM MOKHO
OTIPENIeNIUTh, YTO IeJIb TIOCTUTHYTA,

—  OlECHHWBATh BO3MOKHBIC MOCJCICTBHUS JIOCTHXKCHHS ITOCTABJICHHOW IEJIH B JIEATCIHLHOCTH,
COOCTBEHHOW >KM3HHM M XH3HH OKpPYXKAIOUIMX JIIOJCH, OCHOBBIBASsICh Ha COOOpPAXCHUSX AITHKH U
MOpaJIH;

— cTaBuThb W (HOpPMYIHpPOBATH COOCTBEHHBIC 3a/Jadyd B OOpa30BATEIBHON JCATEILHOCTH H
KU3HCHHBIX CHTYaIIUsX;

—  OLEHHMBATh PECypCHl, B TOM YHCJE BpeMs U Ipyrue HeMaTepualbHbIe PeCcypchl, HEOOXOAMMBbIE
IUTSL JOCTHIKEHHS TTOCTABJICHHOW TIeITH;

— BbIOMpaTh MYTh JOCTHIKCHHS II€NM, IUIAHUPOBATh pEIICHUE TIOCTaBJICHHBIX 3ajad,
ONITUMH3UPYS MaTEpUATBHBIC U HEMaTepUATbHBIC 3aTPATHI;

—  OpraHu3oBbIBaTh A(PQPEKTHBHBI MOUCK PECypcoB, HEOOXOAMMBIX JUISI  JAOCTHXKCHHS
MOCTaBJICHHOM IIEIIH;

—  CONOCTaBJIATH MOJTYYECHHBIA PE3yNbTaT JEATEIBHOCTH C IOCTaBICHHON 3apaHee LEebio.
ITo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe 1elCTBUS

BbINyCKHUK HAY4YUTCS:

— HCKaTh W HaxXOJUTh OOOOIIEHHBIE CIMOCOOBI pPEIICHUs 3a7ad, B TOM YHUCJE, OCYIIECTBISATH
pa3BepHYTHIi HMH(POPMAIIMOHHBIM TMOWCK M CTaBUTh Ha €ro OCHOBE HOBble (yueOHBIE U
[I03HABaTENbHbIE) 3a/1a4U;

—  KPUTHYECKH OIEHUBATh U HHTEPIPETUPOBATH HH(OPMALIUIO C Pa3HBIX MO3UIINH, PaclO3HABATh
1 (UKCUPOBATH MIPOTUBOPEUHS B UHGOPMAITMOHHBIX UCTOUYHUKAX;

—  HWCTOJB30BaTh pa3IMYHBIE  MOJEIBHO-CXEMAaTUYECKHE CpEACTBA JUIA  MNPEACTaBICHUS
CYIIECTBEHHBIX CBS3CH W OTHOIICHHIA, a TAKKE€ MPOTHBOPEUHIA, BBIIBICHHBIX B MH(POPMAIMOHHBIX
HCTOYHHKAX;

— HAaXOAWTh W MPHUBOAUTH KPUTHUYECKUE APTYMEHTHl B OTHOUICHUM JEHUCTBUU M CYXKICHUU
JPYTOT0; CIIOKOWHO W Pa3yMHO OTHOCHTBCS K KPUTUYECKHM 3aMEYaHHSIM B OTHOIIICHUU COOCTBEHHOTO
CY>KICHHSI, paCCMAaTPUBATh X KaK peCypc COOCTBEHHOTO Pa3BUTHS;

— BBIXOJIMTH 3a paMKH YYEOHOro TMpeaMeTa W OCYHIECTBIATH IICJICHANPABICHHBIA TIOWCK
BO3MOXKHOCTEH ISl IIUPOKOTO MEPEeHOca CPEACTB U CIIOCOOOB NEHCTBHS;



—  BBICTpauBaTh MHIMBHIYaJbHYI0 OOpa30BaTENbHYIO TPACKTOPHIO, YUUTHIBAs OTPAHUYCHUS CO
CTOPOHBI JIPYTUX YYaCTHUKOB U PECYpCHbIE OTPaHUYEHHUS;

— MCHATDb U YACPKUBATL PA3HBIC ITO3UIIUU B IO3HaBaTEIbHOU NCATCIIbHOCTH.
KoMMyHuKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

BbINyCKHUK HAY4YUTCS:

—  OCYUIECTBIISITH JCIOBYK) KOMMYHHUKAIIMIO, KaK CO CBEPCTHHKAMH, TaK M CO B3POCIHBIMH (Kak
BHYTpPH 00pa3oBaTeIbHON OpTaHM3aIlid, TaK U 3a €€ MpeIesiaMu ), MOA0NPaTh MapTHEPOB IS ACIOBON
KOMMyHI/IKaI_[I/II/I HUcxoada w3 C006pa)I(GHI/II\/JI pe3yJII>TaTI/IBHOCTI/I BSaHMOHCﬁCTBHH, a HC JIMYHBIX
CHMIIATHIL,

—  TIpU OCYILECTBIICHUH TPYIIOBOI pabOThI OBITH KaK PYKOBOJHUTEIEM, TaK U YICHOM KOMaH/IbI B
Pa3HBIX possX (TEHEPATOP UAEH, KPUTHUK, HCTIONHUTENb, BRICTYIIAIOIINMA, SKCTIEPT U T.1.);

— KOOPIMHHMPOBATH W BBINOJHATH pabOTy B YCIOBUSX pEaAlbHOrO, BHUPTYAJIBHOTO H
KOMOWHHMPOBAHHOTO B3aUMOJICHUCTBUS;

— pa3BepHyTo, JIOTUYHO U TOYHO H3JiaraTb CBOHO TO‘-IKy 3peHI/ISI C HUCIIOJIB30BAHUEM aJCKBATHBIX
(YCTHBIX M TUCHMEHHBIX ) SI3BIKOBBIX CPEJICTB;

—  pacmo3HaBaTh KOH(JIMKTOT€HHBIE CUTyallud M MPEJOTBpALaTh KOH(IUKTHI A0 MX aKTUBHOU
(ha3mbl, BRICTpauBaTh JICJIOBYIO U 00pa30BaTEIbHYI0O KOMMYHHUKAIIUIO, N30erast JMIHOCTHBIX OIEHOYHBIX
CYXKICHUU.



HpeZ[MeTHbIe pe3yabTarThl. MareMaTHKAa: anreﬁpa N HAaYajJJa MaTEMaTU4Y€CKOro anajiuia, recoMeTpus

«IIpo6aeMHO-pyHKIMOHAIBHBIE Pe3yJIbTAThD)

Ilean ocBoeHMs1

I. BbIMyCKHUK HAYYUTCS

II1. Boinycknuk noayuum 03mMo0HCHOCHIb HAYYUMbCA

Jy1st iconb30BaHus B TOBCEHEBHOM XKU3HU U 00€CTICUCHUS
BO3MOXHOCTH YCIEIIHOTO IPOAOHKEHNU 00pa30BaHus 1O

ﬂﬂﬂ paseumust MmoluliieHusl, UCNnojlb306AHUA 6 Nno8ceoHes ol
IHCUSHU U 0Decneyenuss 603MONCHOCU ycneurnozo

npeaMera
CIELMAJIBHOCTSM, HE CBS3aHHBIM C IIPUKJIAIHBIM npoooaNCeHUs 00PA3068AHUsL NO CREYUANbHOCTIAM, He
HCIIOJIb30BaHUEM MATEMATUKHU CBA3AHHBIM C NPUKIAOHBIM UCNONb308AHUEM MAMEMATNUKU
TpeOoBanus K pe3yjabTaTam
Paznen I. BbIyCKHUK HAYy4YUTCH II1. Boinycknuk noayuum 603m0x3#CHOCHIb HAYYUMbCA

1. DyieMeHTBI TEOPpUH
MHOKEeCTB M
MaTeMaTH4eCcKoil

JIOTUKH

— OnepupoBath Ha 6a30BOM YPOBHE' HOHATHAMHU: KOHEUHOE

MHOKECTBO, 2JIEMEHT MHOKECTBA, IIOJMHOKECTBO,
nepeceuyeHre u 00beJUHEHNE MHOXKECTB, YHCIIOBbIE
MHO’KECTBA Ha KOOPAMHATHOU MPSIMOM, OTPE30K,
WHTEpBAaI;

— omepupoBaTh Ha 0A30BOM YPOBHE NOHATHIMH:
YTBEPKJICHHUE, OTPULIAHUE YTBEPKIACHUSA, ICTUHHBIEC U
JIO’KHBIC YTBEPKACHUS, IPUUNHA, CIEACTBHE, YACTHBIN
cilydail 00ILero yTBep»kAeHuUs, KOHTPIPUMED;

— HaxXOAMTh IepeceueHre U 0ObEUHEHUE IByX MHOXKECTB,
NpEeCTaBICHHBIX IpaUUECKN HAa YUCIOBOW NPAMOIL;

— CTPOWTbH Ha YHMCIOBOW MPSIMON ITOJIMHOKECTBO YHUCIOBOIO
MHOX€ECTBA, 3aJJaHHOE IIPOCTEUIIUMU YCIIOBUAMU;

— pacro3HaBaTh JOXKHbIE YTBEPKIEHHs, OIIUOKH B
pacCcykIECHUX, B TOM YHCIIE C UCIIOJIb30BAHUEM

- Onepupoeamt;z NOHAMUAMU. KOHEYHOe MHOoIMCcecnieo,

INNEMEHM MHONCECMBA, NOOMHONCECMBO, NEPeceyeHue U
00veOUHeHUe MHOJNCECME, YUCTIO8bLE MHONCECMBA HA
KOOPOUHAMHOU NPSAMOU, OMPe30K, UHMEPEAl,
NOLYUHMEPBATL, RPOMENCYMOK C BbIKOJIOMOL MOYKOL,
epaghuueckoe npedcmasienue MHONCECME HA
KOOPOUHAMHOU NJIOCKOCMU;

—  onepuposame NOHAMUAMU. YIMBEPHCOEHUe, OMPUYAHUE
VMBEPIHCOCHUsL, UCTUHHbBLE U JIOHCHBLE YINBEPICOCHUSL,
APUYUHA, Cle0Cmaue, YaCmHblil Cydal 0oujeco
VMBEPIHCOEeHUsL, KOHMPNPUMED,

—  npogepsimb NPUHAOLEHCHOCHb INEMEHMA MHONCECBY,

—  Haxooumv nepeceuenue u 06vbeOUHEHUEe MHONCECME, 8

MOM Yuciie NPeoCmasieHHbIX epApuyecKu Ha YUCI0801

NPAMOU U HA KOOPOUHAMHOU NIOCKOCHU

NPOBOOUMb OOKA3AMENbHbBLE PACCYHCOCHUSL OISt

! 3neck u nanee: pacmno3HaBaTh KOHKPETHBIE IPUMEPHI OOIIMX MOHATUH 10 XaPAKTEPHBIM MIPU3HAKAM, BBITIOJIHSATE JEHCTBUS B COOTBETCTBHH C ONPEAETECHHEM U POCTENIIAMU
CBOMCTBaMH MOHITHH, KOHKPETU3UPOBATH [IPUMEPAMU OOLIHE TTOHSATHSL.
2 351ech U jajiee; 3HaTh ONPE/IEJEHUE OHATHS, YMET TOSCHATE €10 CMBICII, YMETh HCIIONb30BATh MIOHATHE M €0 CBOMCTBA NPH NPOBEIEHUH PACCYKIEHHH, PELIEHUH 3a/1a4.




KOHTPIPUMEPOB. 000CHOBAHUSA UCIIUHHOCIU YINBEPHCOEHUIL.
B noeceoneenoit scuznu u npu uzyueHuu opy2ux

npeomemos:

B noeceoneenoit scuznu u npu uyueHuu opyux
npeomemos:

HUCIIOJIB30BATh YHMCJIOBBIC MHOKECTBA HA KOOpHHHaTHOﬁ
Hp?[MOI\/JI IJIA OIIMCAHUA peaJ'IBHI)IX HpOHGCCOB 158 HBHGHHﬁ;
HpOBOIII/ITB JJIOTHYCCKUC paCCy)I(,Z[GHI/IH B CI/ITyaL[I/IHX
IIOBCEIHEBHOM XKU3HU

UCNONIL308aMb YUCTIOBbIE MHONCECMEA HA KOOPOUHAMHOU
APAMOU U HA KOOPOUHAMHOU NIOCKOCMU OJisl ONUCAHUSA
PeanbHblX npoyecco8 u AGNeHUl,

npo6oOUmMb 00KA3AMeNbHbIE PACCYHCOEHUS 8 CUMYAYUSX
NOBCEOHEBHOU HCUZHU, NPU PeUleHUU 3a0ay U3 Opyeux
npeomemos

2. Yucaan

BBIpaKeHUs

OnepupoBaTh Ha 6a30BOM ypOBHE NOHATHUSMU: LIET0E
YHCIIO0, IETMMOCTb YHcel, OOBIKHOBEHHAs ApOoOb,
JECATUYHAS APO0b, PAIIMOHATBHOE YHCII0, TPUOIIKEHHOES
3Ha4YeHHE YUCIIA, YaCTh, A0S, OTHOLICHHUE, IIPOLIEHT,
MIOBBIIIICHUE U TIOHM)KEHUE Ha 33JaHHOE YHCIIO TIPOIICHTOB,
MacIirao;

OIepUpoBaTh Ha 6a30BOM YPOBHE MOHIATUSAMU: JIorapuhm
ycia, TPUTOHOMETpUYECKasi OKPYKHOCTb, TpalyCHas
Mepa yriia, BeIM4rHa yIia, 3aJaHHOTO TOYKOH Ha
TPUTOHOMETPUUYECKON OKPY’KHOCTH, CHHYC, KOCUHYC,
TaHTe€HC U KOTAHT€HC YTJIOB, UMEIOIINX IPOU3BOJIBHYIO
BEJINYMHY;

BBINOJIHATH apU(PMETHIECKHE ACHCTBUS C LEJIBIMU U
paloHaIbHBIMU YHCIIAMHY;

BBITOJIHATH HECJIOXKHBIE TPE0Opa30BaHUs YHCIOBBIX
BBIPa)KEHUI, COJIepKaIUX CTENEHU YUCell, TIN00 KOPHU U3
qrce, T100 Jorapu(Mbl UUCET;

CpaBHUBATh pallMOHAILHBIC YHCIIA MEXIY COOOM;
OLICHUBATh U CPAaBHUBAThH C PALIMOHAIBHBIMUA YUCITAMU
3HAa4YeHHUs LEIIbIX CTENeHEN Yncer, KOpHEei HaTypalbHOU
CTETICHHU U3 YHUCEII, IOrapu(MOB YHCET B MIPOCTHIX
ciydasix;

n300pakaTh TOUKaMHU Ha YUCIIOBOM MPsIMOH LieJIble U
paryoHaIbHBIC YNCIA;

n300pakaTh TOYKAMHU HA YHCIIOBO MPSIMOH IIeJIbIe
CTEITIEHH YHCeJl, KOPHU HAaTypaJbHOMN CTENEHU U3 YHCEll,

C60000HO onepuposamv NOHAMUAMU. Yea0e YUCTO,
oenumocmy yuces, 0ObIKHOBEHHASE OPOOb, 0eCAMUUHAS
0pobb, payUOHAIbHOE YUCTO, NPUDTIUNCEHHOE 3HAUEHUE
yucna, yacmo, 005, OMHOULEHUe, NPOYEeHm, NOGblULeHUe U
HOHUMICEeHUe HA 3A0AHHOE YUCTO NPOYEHMO8, MACUMAo,
NPUBOOUMb NPUMEPDL YUCET C 3A0AHHBIMU CEOUCMBEAMU
oeumMocmu,

Onepuposams NOHIMUAMU. 102aPUGM Hucia,
MPUSOHOMEMPUHECKASL OKPYIHCHOCTb, PAOUAHHAS U
2padycHas mepa yend, 6elutuHa yend, 3a0aHH020 MOYKOU
HA MPULOHOMEMPUHECKOLL OKPYIHCHOCMU, CUHYC, KOCUHYC,
MAH2EHC U KOMAHSEHC V2108, UMEIOUWUX NPOU3BOTbHYIO
BEIUHUHY, YUCIA € U T,

BLINOJIHAMb Apu@dMemudecKkue 0eticmeaus, couemas
VCMHbLE U NUCbMEHHbLE NPUeMbl, NPUMEHSISL NPU
HeoOX00UMOCMU BbIYUCIUMENbHBLE YCIPOLUCBA,
HAxXo0ums 3HA4eHUs KOPHsL HAMYpPaibHOU CMeneHu,
CmeneHu ¢ payuoHAaIbHbIM NOKA3amenem, i02apupma,
UCNONL3YS NPU HEOOXOOUMOCMU BbIYUCTUMEbHBLE
ycmpoucmaea;

HONb308AMbCS OYEHKOU U NPUKUOKOU NPU NPAKMULECKUX
pacuemax;

NPOBOOUNMD NO U3BECHHBIM OPMYIAM U NPABULAM




J0rapu(Mbl UUCEIT B IPOCTHIX CIyYasix;

—  BBINOJHATH HECTIOXKHBIE MTPEOOPa30BAHMS LIEIbIX U
JIPpOOHO-pallMOHATIBHBIX OYKBEHHBIX BBIPAKEHUIA;

— BBIpAXaTh B MPOCTEHIINX CIy4asX U3 paBEHCTBA OJHY
NEPEMEHHYIO Yepe3 APYTHUE;

—  BBIYUCJIATH B IPOCTHIX CIIy4asiX 3HAYEHHSI YUCIOBBIX U
OYKBEHHBIX BBIPAXXEHUH, OCYIIIECTBIISISI HEOOXOAUMBbIE
MIOJICTAHOBKH M TTPE0Opa30BaHus;

— M300pakaTh CXEMATUYECKH yToJl, BETMYNHA KOTOPOTO
BhIpa)KEHA B rpaycax;

— OLEHMBATh 3HAKH CHHYCA, KOCUHYCa, TAHT€HCAa,
KOTAHI'€HCA KOHKPETHBIX YIJIOB.

B noeceonesnoii scuznu u npu usyuenuu opy2ux y4eoHvix

npeomemoes:

—  BBINOJIHATH BBIYUCIICHUS TIPU PEIICHUU 3a/1a4
MIPAKTUYECKOTO XapaKTEPa;

—  BBINOJIHATH NPAKTUUYECKHUE PACUETHI C UCIOJIb30BAHUEM
IpH HEOOXOIMMOCTH CITPABOYHBIX MAaTEPUATIOB U
BBIYMCIIUTEIIbHBIX YCTPOUCTB;

— COOTHOCHUTbH PEAIbHBIE BEJIUYUHBI, XapAKTEPUCTUKH
00BEKTOB OKPY’KAOIIET0 MUPA C UX KOHKPETHBIMU
YHCIIOBBLIMH 3HAUCHHUSIMH;

—  HCIOJIb30BaTh METO/ABI OKPYTIICHUS, TPUOIMKEHUS U
MPUKUJKY NPU PEIICHUH MPAKTUUYECKUX 3a7a4
MMOBCETHEBHOM KU3HNA

npeodpazoeanuusi OYK8EeHHbIX 8bIPANCEHULL, BKIIOUAIOUIUX
cmenenu, KOpHU, 102apuhmvl U MpUOHOMempuiecKue
dynkyuu;

—  HAX00UMb 3HAYEHUS YUCTIOBbIX U OYKBEHHBIX 8bIPANCEHULL,
ocywecmaisis Heobxooumvie NOOCMAHOBKU U
npeoopazosanus;

—  U300padicamv CXeMamuiecky y2oi, 8eIUUUHA KOMOopo2o
8bIPAdICEHA 8 2PAOYCAX UNU PAOUAHAX,

—  UCNONIb308aMb NPU peuleHul 3a0a4 MmabIuyHble 3HAYEHUs.
MPUSOHOMEMPUYECKUX DYHKYULL Vell08;

—  GBINOJIHAMb NEPEBOO0 BENUUUHBL YeId U3 PAOUAHHOU MePbl 8
2paoycHy10 u 0OpamHo.

B noeceonesnoii scuznu u npu uzyuenuu opy2ux y4eoHvix

npeomemos:

—  8bINOJHAMYb 0CUCMBUS C YUCTIOBLIMU OAHHBIMU NPU
peuienuu 3a0a4 NpaKmuyecKo2o xapakmepa u 3a0a4 u3
PA3IUYHBIX 0bacmell 3HAHUL, UCNONb3YS NPU
HeobXo00UMoCmu Cnpagoitble Mamepudaivl u
8bIYUCTUMENbHBIE YCMPOUCEA,

—  OyeHuBamv, CPAGHUBAMDb U UCNOIL308AMb NPU PeUleHUU
NPAKMUYECKUX 34044 YUCI08ble 3HAYEHUS PealbHbIX
8eUYUH, KOHKPEMHblE YUCTI08ble XAPAKMEPUCUKU
00beKmMo8 OKpyIHCaoujeco Mupa

3. YpaBHeHus u

HEepaBeHCTBa

— Pematp nuHeliHbIE YpaBHEHUS U HEPABEHCTBA,
KBaJIpaTHBIC YPaBHECHUS;

— pemiath JorapuMuUecKue ypaBHEHHs BUAA log «
(bx + ¢) = d u pocreiinye HepaBeHCTBa BUaa log « x < d;

—  pemIaTh MOKa3aTelbHBIE ypaBHEHHMs, BUaa a ™ " ¢=d (rme

—  Pewambo payuonanvhule, noxazamenvHule u
JloeapugmuyecKkue ypasHeHus u HepageHcmad,
npocmetiuiue UppayuoHaIbHule U mpueoHoMempuiecKue
VPAaBHEHUsl, HepAGEHCMBA U UX CUCTNEeMbl,

—  UCNOIb308aMb MEMOOblL peuleHUs YPAGHeHUlL: npuseoeHue
K 8UOY «NpOU3Be0eHUe PAGHO HYII0» UIU «UACIMHOEe PABHO
HYTII0», 3AMeHA NePEeMEHHBIX,

—  UCNOIb308aMb MEMOO UHMEPBAN08 O peuleHus




d MOXHO TIPE/ICTaBUTh B BUJIE CTEIIEHU C OCHOBAHHUEM @) U
npocTeiiire HepaBeHeTBa Buja a* < d  (rae d MoXXHO
MPEJICTAaBUTh B BUJI€ CTENICHU C OCHOBAHUEM Q);.
MPUBOJAUTH HECKOJIBKO MPUMEPOB KOPHEH MPOCTEUIIIETO
TPUTOHOMETPHUUYECKOTO YpaBHEHUS BUA: SIN X =a, COSX =
a, tgx=a, ctgx = a, rae a — TabMUIHOE 3HAUCHHE

COOTBETCTBYIOIIEH TPUTOHOMETPUUYECKON (PYHKIINH.

B noeceoneenoit scuznu u npu uzyueHuu opyux

npeomemos:

COCTABJIATh U PELIATh YPABHEHUS U CUCTEMBI YPaBHEHUU

IMpU pCUHICHUH HECIJIOKHBIX MPAKTHUYCCKUX 3a1a4

HepaseHcme;

—  UCnonvb308amv 2pagpuieckuti Memoo 0.1 NPUOIUNCEHHO20
pewieHus ypasHeHull U HepageHcms,

—  uU3006padcamv Ha MPUSOHOMEMPUYECKOL OKPYICHOCMU
MHOMHCECMBO PeUleHUli NPOCMeUUx
MPUSOHOMEMPUUECKUX YPAGHEHUIL U HEPABEHCME,

—  GLINOAHAMb OMOOP KOPHel YPAGHEeHULl Ul peLuleHUll
HepaseHcme 8 COOMeemcmeul ¢ OONOIHUMETbHLIMU
VCIOBUAMU U OZPAHUYEHUAMU.

B nosceonesnoit sicusnu u npu uzyueHuu Opyux y4eoHvlx

npeomemos:

—  COCMAasAmMs U peuams YPaeHe s, CUCEMbl YPAGHEHUT U
HepaseHCmea npu peueHuu 3a0ay Opyaux y4eonvix
npeomemos;

—  UCNOTIb308aMb YPAGHEHUSL U HEPABEHCMBA OJI5
HOCMPOEHUsL U UCCAEO08AHUSL NPOCMEUUUX
Mamemamuyeckux mooesell peaibHblX CUmyayutl uiu
NPUKIAOHBIX 3A0aY,;

—  yMemb UHMepnPemupo8anms NOIYYeHHbIL NPU PeuleHuu
VPasHeHUsl, HePABeHCMBA UL CUCTNEMbL Pe3yIbmam,
oYyeHuUsamnv e2o npasoonoododue 8 KOHmeKkcme 3a0aHHOU
PeanvbHOU cumyayuy uiu nPUKIaoHol 3a0ayu

4. DyHKkunu

OmnepupoBaTb Ha 0a30BOM ypOBHE NOHSATHSIMH:
3aBUCHMOCTB BEJIMYMH, QYHKIHS, apTyMEHT U 3HAYCHUE
¢dyHKIMH, 06J1aCTh ONpe/IeIeHNs] 1 MHOKECTBO 3HAUCHU I
byHKIMH, TpapUK 3aBUCUMOCTH, TpaduK GyHKIINH, HYJIH
(GyHKINH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, BO3pacTaHUE
Ha YHCIIOBOM IPOMEKYTKE, YObIBAHUE HAa YHCIOBOM
POMEXYTKe, HanOOJIbIlIee M HAUMEHbIIIee 3HAUCHNE
(GYHKIIMM Ha YHCIIOBOM NPOMEKYTKE, IEPUOIIECKas
byHKLUSA, IEPHOS;

OIIepHPOBATH Ha OA30BOM YPOBHE MOHATUSAMU: TIpsAMAst U
oOpaTHasi MPONOPIUOHANBEHOCTH JTHHEIHAS,
KBaJpaTUYHAas, Jorapu(MUIecKas 1 MmoKazaTesbHas
(YHKIIMH, TPHTOHOMETPHUYECKHE (DYHKIIH;

—  Onepuposamuv NOHAMUAMU: 3A8UCUMOCTIb GETUYUH,
@yHKYUs, apeymeHm u 3HaveHue QyHKyuu, oo1acme
onpeoeneHus U MHOMCEeCME0 3HAYeHUll YYHKYUU, epaduK
3aeucumocmu, epagux GyHKyuu, Hyau QyHKyuu,
APOMENCYMKU 3HAKONOCMOAHCEA, 803PACMAHUe Ha
YUCTIO80M NPOMEIICYMKe, YObl8AHUE HA YUCTOBOM
npomexcymke, HauboIvbulee U HauMeHblee 3HaueHue
@YHKYUU HA YUCTOBOM NPOMEICYMKE, NePUOOUYECKas]
@yHKYUSA, Nepuood, YemHas U HeuemHasl OYHKYuU,

— onepuposame NOHAMUAMU. NPAMASL U 0OpAMHAs
NPONOPYUOHATLHOCb, TUHEUHAS, K8AOPAMUYHAS,
Jloeapupmuueckas u nokazamenibHas QYHKYuuU,
mpusoHomMempudeckue yHKyuu,




pacro3HaBaTh rpauKy 3JI€MEHTAapHBIX (PYHKLIUH: IpsSIMOn
1 00paTHOM MPONMOPIMOHATILHOCTH, TMHEWHOMH,
KBaJIpaTHYHOM, JorapuMUUECcKoil 1 MoKazaTeIbHOU
(GYHKIUH, TPUrOHOMETPUUYECKUX (PYHKIIHIA;

COOTHOCHTB TpaMKH 3JIEMEHTAPHBIX (QYHKIUI: IPSIMOHN U
00paTHO# MPONOPIIMOHATILHOCTH, IMHEHHOM,
KBaJ[PaTUYHOM, JIOTapu(PMUIECKOH 1 ITOKa3aTeTbHON
GYyHKIM, TPUTOHOMETPHUYECKUX (PYHKIHH ¢ hopMyIamu,
KOTOPBIMU OHH 3a/1aHbI;

HAXOJUTh 10 rpaduKy MPUOIIHKEHHO 3HAYCHUS PYHKIIUU
B 33/IaHHBIX TOYKAX;

OTpeAeNaTh Mo rpaduky cBOHCTBA GYHKIMH (HYIIH,
IPOMEKYTKH 3HAKOIIOCTOSHCTBA, IPOMEKYTKH
MOHOTOHHOCTH, HAaHOOJbIIINE M HAUMEHbIIINE 3HAYCHUS U
T.IL);

CTPOUTH CKM3 Tpaduka GyHKINH, YIOBICTBOPSIOIICH
NPUBEJICHHOMY Ha0Opy yCIOBUH (TIPOMEKYTKH
BO3pacTaHus / yObIBaHUS, 3HaUeHNE (QYHKIIMH B 3aJJaHHOMN
TOYKE, TOUKH SKCTPEMYMOB U T.11.).

B noeceoneenoit yscuznu u npu uzyueHuu opyux
npeomemos:

OTIpeeNATh Mo IrpadrkamM CBOKWCTBA peaTbHBIX MPOIIECCOB
Y 3aBUCUMOCTEH (HanOOIbIINEe 1 HAMMEHBIITNE 3HAYCHUS,
MPOMEXKYTKH BO3pACTaHUSI U yObIBAaHUS, TPOMEKYTKH
3HAKOMOCTOSIHCTBA U T.I1.);

MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHON
MIPaKTUYECKOW CUTYalluu

— onpedensims 3Ha4eHUe PYHKYUU NO 3HAYEHUIO ApeyMeHma
ApU Pa3IUYHBIX CNOCODAX 3A0aHUs QYHKYUU,

—  Cmpoums 2paghuxu u3y4eHHvX QYHKYULL,

—  OnUCHIBAMb NO 2PAPUKY U 8 NPOCMENUUX CYUASX NO
Gopmyne nogederue u c0lcmea hyHKYul, Haxooums no
epagpuxy ynxkyuu Haubonvuiue U HaUMeHbUIUe 3HAYEHUL,

—  cmpoums 3CKU3 epaghura yHKyuu, Y0osiemeopsiowelt
npueedenHoMy Habopy Ycio8uUll (RPOMeNCYMKU
803pacmanus/yovieanus, 3Havenue QYHKyuu 8 3a0aHHOU
mouKe, MOYKU IKCMPEMYMOS, ACUMNIMOMbL, HYAU QYHKYUU
um.o.);

— pewiambv ypasHenus, npocmeuiuiue cucmemsl ypagHeHull,
UCNONBL3YA COUCMBA PYHKYUL U UX 2PAPUKOS.

B noeceoneenoit ycuznu u npu uzyueHuu Opy2ux y4eoHvix

npeomemos:

— onpedensimv no paghuxkam u UCNOab3068aMb OJisl PEULEHUS]
NPUKIAOHBIX 3A0ad CEOUCMBA PEATbHBIX NPOYECCO8 U
3asucumocmeli (HauboIbLUIUE U HAUMEHbUIUE 3HAYEHUS,
NPOMENCYMKU 803DACMAHUS U YObI8AHUsL (DYHKYUU,
APOMENCYMKU 3HAKONOCMOAHCNEA, ACUMNINOMbL, NEPUOO
umn.);

—  UHMepPNpemupos8amv C80UCMEA 8 KOHMEKCNe KOHKPEeMmHOLL
APAKMU4ecKol Cumyayuu;

— onpedensimv no epagpuxkam npocmenuiue XapaKxmepucmuxku
NepuoOUYEeCcKUXx npoyeccos 8 OLUOL0cUU, IKOHOMUKE,
My3vlKe, paouocsesaszu u op. (amniumyoa, nepuoo u m.n.)

5. DJIeMeHThI
MaTeMaTH4YeCKOro

aHaJau3a

OmnepupoBaTb Ha 0a30BOM YpOBHE NOHSATHSIMH:
pou3BOHAs (PYHKIIMH B TOUKE, KacaTeJabHas K Tpaduky
(dyHKUIMH, TPON3BOAHAS QYHKIINH;

OTIpeNIeNATh 3HAaUeHUE MPOU3BOAHOMN (PYHKIIH B TOUYKE 11O
M300paKCHHIO KacaTelbHON K rpaduKy, IPOBEICHHON B
9TOM TOUYKE;

—  Onepuposamuv NOHAMUAMU: NPOU3BOOHAS DYHKYUU 8
mouke, Kacamenvbhas K 2paguxy @yHKyuu, npousoo0Hdsl
dyHryuu;

—  BBIYUCTSIMb NPOU3BOOHYIO0 OOHOULEHA, MHO2OYIEHd,
K8AOPAMHO20 KOPHS, NPOU3BOOHYIO CYMMbL (DYHKYULL,




— pelaTh HECIOKHBIE 3a/1aUl HAa TPUMEHEHHUE CBSI3U MEXKIY
IPOMEXYTKAMH MOHOTOHHOCTH M TOYKaMH 3KCTpeMyMa
(GYHKINH, C OJTHOM CTOPOHBI, U MPOMEKYTKAMHU
3HAKOINOCTOSIHCTBA U HYJISIMU IPOU3BOAHOM 3TON (PYHKIIMH
— C IpYromu.

B noeceoneenoit scuznu u npu uzyueHuu opyux

npeomemos:

— IOJIB3YSCh Ipa)uKaMu, CPaBHUBATH CKOPOCTH
BO3pacTaHus (pocTa, MOBBILLIEHUS, YBETUUYEHHUS U T.I1.) WU
CKOpOCTH YOBIBaHUs (I1a/I€HUS], CHU)KEHUS, YMEHbBIICHUS U
T.Il.) BEJIMYHH B PeAJIbHBIX IpolLeccax;

— COOTHOCHUTb Irpa)UKu peabHbIX MPOLECCOB U
3aBUCUMOCTEH ¢ UX ONUCAHUSIMU, BKIIOYAIOLIUMHU
XapaKTePUCTUKU CKOPOCTHU U3MEHEHHUs (OBICTPBII pocT,
IUTaBHOE MOHMKEHHUE U T.I1.);

— HCHOJb30BaTh I'pa)MKU peasibHbIX MPOLECCOB AJIS
peLIeHNs HECIOXKHBIX MPUKIIAJAHBIX 3a/1a4, B TOM YUCIIE
onpeensisi Mo rpauKy CKOpOCTh X0 Mpolecca

—  GLIYUCTAMb NPOU3BOOHDBIE IIEMEHMAPHBIX DYHKYUU U UX
KOMOUHAYUL, UCNONIb3Ysl CHPABOYUHbIE MAMEPUATBL,

— uccneoosams 8 NPOCMeEUUX CIyuasx QyHKyuu Ha
MOHOMOHHOCMb, HAX0OUMb HAUDOIbUIUE U HAUMEHbULUE
3Hauenus OyHKyuil, cmpoums epa@uxu MHO2041EeHO8 U
APOCMeUuuux payuoHaIbHblX YHKYUL ¢ UCNONIb30BAHUEM
annapama mMamemamuyecKo2o aHaiusd.

B noeceonesnoii scuznu u npu uzyuenuu opy2ux yueoHvix

npeomemoes:

—  pewams NpuKIaoHbvle 3a0adu U3 ouonocuu, Guux,
XUMUU, IKOHOMUKU U OpYeUX NPeOMEMO8, CEA3AHHbLE C
UCCNeO08AHUEM XAPAKMEPUCTUK PEATbHBIX NPOYECCO8,
HAXOHCOEHUEM HAUOOILULUX U HAUMEHBULUX 3HAYEHU],
CKOPOCMU U YCKOPEHUS U M.1.;

— UHmepnpemuposanib nojy4€HHble pe3)ibmamal

6. CtaTucTuka u
Teopust
BEPOATHOCTEH,
JIOTMKA U

KOMOUHATOPHUKA

— OmnepupoBath Ha 6a30BOM ypPOBHE OCHOBHBIMU
OMHUCATEIHbHBIMH XapaKTEPUCTUKAMH YUCIIOBOTO Habopa:
cpenHee apudmeTHIecKoe, MeIMana, HanOoJIbIIee U
HauMEHbIlIee 3HAYCHHUS;

— omnepupoBaTh Ha 6a30BOM ypOBHE NOHATUSMU: YACTOTA U
BEPOATHOCTH COOBITHS, CITy4alHBIN BEIOOD, OTBITHI C
PaBHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITHSIMH,

—  BBIYUCIATH BEPOSITHOCTH COOBITUI Ha OCHOBE IMOJICUETa
YHUCJa UCXO/O0B.

B noeceoneenoit scuznu u npu uzyueHuu opyux

npeomemos:

—  HUmems npedcmasnenue 0 OUCKPEMHbIX U HENPEPLIGHBIX
CLYYAUHBIX BEIUYUHAX U PACHPEOENeHUSX, O
He3a8UCUMOCMU CTYYAUHBIX BETUYUH,

—  UMemb npedcmasieHue 0 Mamemamuieckom OHCUOaHUY u
oucnepcuu Cy4auHblX eUYUH;

—  umemv npedcmagieHue 0 HOPMAIbHOM pacnpeoeneHuu u
npUMepax HOpMAIbHO PACNPeOesIeHHbIX CIYYAIHbIX
BENUYUH,

—  NOHUMAMb CYMb 3aKOHA OONLUUX YUCeT U 8b100POYHO20
Memooa uzmepeHus 8eposimHOCmell;

—  umemv npedcmagierue 00 YCI108HOU 8EPOIMHOCIU U O
NOTHOU 8€POAMHOCIU, NPUMEHAMb UX 8 peUleHUU 3a0ay;

—  UMemb npedcmasieHue 0 8AHCHLIX YACTHBIX 8UOAX

pacnpeoeneHull U NPUMeHAMb UX 8 peulenu 3a0a4;




OLICHMBATh U CPABHMUBAThH B IIPOCTHIX CIIydasx
BEPOSITHOCTH COOBITUI B peaibHON JKU3HU;

YUTaTh, CONIOCTABIISATH, CPABHUBATh, HHTEPIPETUPOBATH B
IIPOCTHIX CIIy4asiX peajbHbIC JaHHBIC, IPEICTAaBICHHBIC B

BUJIC TaOJHII, JUarpamMm, rpadukos

—  umMemv npeocmasgieHue 0 KOppersyuu cay4aiuHblx 6eTUdUH,
0 JIUHEUHOU pecpeccuu.

B nosceonesnoi scuznu u npu uzyuenuu opy2ux

npeomemos:

—  GBIMUCTSIMb UU OYEHUBANMb BEPOSIMHOCIU COOBIMULL 8
PEeanbHOU HCUHU,

—  8blOUpamv noOxXoosuue Memoosbl NPEOCMAsIeHUs U
00pabomKu OaHHBIX;

—  yMemb peuiamsv HeCl0HCHble 3A0ayU Ha NPUMEHeHUe
3aKOHA OONBULUX HUCET 8 COYUONO2ULU, CMPAXOBAHUU,
30pasooxpanenuu, obecneyenuu 6e30nacHoCmu HaceleHus
8 UPe3BbIUALHBIX CUMYAYUSX

7. TexkcTOBBIC 321291

Penate HecOXKHBIE TEKCTOBBIE 3a/1a4H Pa3HBIX THIIOB;
aHAJIM3UPOBATh YCIOBHE 3aJ1auH, IPH HEOOXOAUMOCTH
CTPOHWTH JIJIS €€ PEUICHUSI MAaTEeMaTHUECKYIO MO/ICIb;
MOHUMATh U MCIIOJIb30BATh [T PEIICHUS 3aa9n
UH(OPMALIUIO, TPEICTABICHHYIO B BUJIE TEKCTOBOM U
CHMBOJILHOM 3aITUCH, CXEM, TaOJUII, AUArpaMM, rpauKoB,
PHUCYHKOB;

JEHCTBOBATH IO AITOPUTMY, COJEPIKAIIEMYCS B YCIIOBHH
3aJ1a4u;

UCTIOJIB30BAaTh JIOTHYECKUE PACCYKICHUS TP PEIICHUH
3a/1a4u;

paboTath ¢ U30BITOUHBIMHU YCIOBUSMH, BEIONpaAst U3 BCei
UH(POPMAIINH, TaHHBIC, HEOOXOAUMBIC JIJISl PEIICHUS
3a]1auu;

OCYILECTBIISATH HECIOKHBIHN 1Mepedop BOZMOXKHBIX
pelIeHHMIA, BBIOMpAs W3 HUX ONTUMAIBHOE [0 KPUTECPUSIM,
c(hopMyJIUPOBAaHHBIM B yCIIOBUU;

aQHATM3UPOBATH M HHTEPIPETUPOBATH TIOTyUEHHBIC
pelleHus B KOHTEKCTE YCIIOBUS 3a/1a4H, BEIOUPATh
pelIeHus, He MPOTUBOPEYAIe KOHTEKCTY;

—  Pewamb 3a0auu pazuvlx munos, 8 mom yucie 3a0aqu
HOBbIULEHHOU MPYOHOCMU

—  guIOUpamb ONMUMATbHBIN MEMOO peuleHus: 3a0ayu,
paccmampuseas paziuyHvle Memoobi,

—  cmpoumsv MOOelb peuleHUs 3a0a4u, npoeooUmy
doKazamesnibHvle PaAcCyHCOeHUS;

—  pewamb 3a0a4u, mpedyouue nepedopa 8apuUarHmos,
npo6epKU YC06Ull, 8b1OOPA ONMUMATLHOZ0 Pe3yIbmamad,

—  GHAU3UPOBAMb U UHMEPNPEMUPOBAMb PEe3YIbIMAamyl 6
KOHMeKCme YClo8Us 3a0ayu, 8blOUpams peueHusl, He
npomugopedaujue KOHMeKcmy,

—  nepesooums npu peuteHuu 3a0a4u UHGoOpMayuro uz 00Hou
Gopmwl 6 Opyeyro, UCnOL3YS NPU HEOOXOOUMOCMU CXeMbl,

mabauysl, epaguxu, ouazpammol;




peliaTh 3a7Ja41 Ha pacyeT CTOMMOCTH MOKYIIOK, YCIYT,
MOE3/10K U T.IL.;

pelaTh HeCI0XKHbIE 3a]]a4ul, CBA3aHHBIE C JJOJIEBBIM
ydacTHueM BO BIaJCHUH (GUPMOIA, TPEeATPUITHEM,
HEJABM)KUMOCTBIO;

pemaTh 3a1a4y Ha IPOCThIE IPOLEHTHI (CUCTEMBI CKUIOK,
KOMUCCHH) U Ha BBIYUCIIEHUE CII0KHBIX MTPOLIEHTOB B
Pa3IUYHBIX CXeMaX BKJIAJ0B, KPEAUTOB U UIOTEK;

pemaTh NpakTHUECKHe 3a1auu, TpeOyoIue
MCIIOJIb30BaHUs OTPULIATEIBHBIX YHCET: HA ONPECIICHNE
TeMIEepaTypbl, Ha ONPEIECTICHUE MOJOKEHNS HA BPEMEHHOMN
OCH (10 HaIlIeH 3pbI U MOCIE), Ha JBUKEHUE JCHEKHBIX
CpE/CTB (MPUXO0]I/PacXo1), Ha ONPEIACIICHHIE
rJ1yOUHBI/BBICOTHI H T.IL.;

UCIIOJIb30BAaTh MOHATHE MaciuTada sl HaX 0k ACHUS
pPacCTOSIHUM U IJIUH Ha KapTax, IIaHaX MECTHOCTH,
IUIaHaX MOMEIIEHUH, BEIKpOiiKax, mpu paboTe Ha
KOMIIBIOTEPE U T.II.

B nosceonesnoi scuznu u npu uzyueHuu opy2ux

npeomemos:

peiiaTh HECIOXKHBIC ITPAKTHYCCKUEC 3aJa4u, BO3SHUKAIOIHEC
B CUTYyalUsAX MMOBCEAHEBHOM KH3HU

B noeceoneenoit scuznu u npu uyueHuu opyux

npeomemos:

— pewamv npaxmuyecKkue 3a0aqu U 3a0a4u u3 opyaux

npeomemos

8. I'eomeTpus

OmnepupoBaTb Ha 0a30BOM ypOBHE NOHSATHSIMH: TOUKA,
npsiMasi, IJI0CKOCTh B IPOCTPAHCTBE, MapajlIeIbHOCTh U
NEPIEHIUKYIJISIPHOCTD MPSIMBIX U IJIOCKOCTEH;
pacno3HaBaTh OCHOBHbBIE BUbl MHOTOTPAaHHUKOB (IIpU3Ma,
nUpamMu/a, NpsIMOYTOJIbHBIN Napasenenunen, Kyo);
n300paXkaTh n3ydaeMble GUTyphl OT PYKU U €
IPUMEHEHHUEM IPOCTBIX YEPTEKHBIX HHCTPYMEHTOB;
Jienath (BBIHOCHBIE) MIIOCKUE YEPTEKU U3 PUCYHKOB
HPOCTBIX 00BEMHBIX (PUTYpP: BH]I CBEPXY, COOKY, CHUZY,
U3BJIEKaTh HHPOPMALIHIO O TPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUrypax, MPeCTABICHHYIO Ha YepTekKax
Y PUCYHKaX;

npuMeHsTh Teopemy Iludaropa nmpu BEIYUCICHUH

Onepuposams noHAMUAMUY: MOYKA, NPAMAS, NIOCKOCHb 8
npocmpancmee, NapanieIbHOCmMs U NepReHOUKYISAPHOCHb
NPAMBIX U NIOCKOCMELlL;

npUMeHaAmb OJiA peuleHUs 3a0ay ceomempuyeckue haxmoi,
ecu yCnogusi npuUMeHeHUs 3a0aHbl 8 A6HOU (opme;
pewams 3a0ayu Ha HAXOHCOEHUE 2e0MEeMPUYECKUX
8eUUUH NO 00PA3YAM UNU ACOPUMMAM;

Oenamsb (8bIHOCHBIE) NIOCKUE YEPMEINHCU U3 PUCYHKOE
00beMHbIX pucyp, 6 mom yucie pucoeams U0 C8epxy,

C60Ky, cmpoumbs Cce4eHUsl MHO2OCPpAHRHUKOB,




3JIEMEHTOB CTEPEOMETPUYUCCKUX (DUryp;

HAXOJIUTh OOBEMBI U ILJIOIIAIU TIOBEPXHOCTEH
NPOCTEUIIMX MHOTOTPAHHUKOB C IPUMEHEHHEM (HOPMYIT;
pacro3HaBaTh OCHOBHbBIE BHJIbI TEJ BpalleHHS (KOHYC,
MWIHHID, chepa u map);

HAXOJUTh 0OBEMBI U IIJIOIIAIH TTOBEPXHOCTEH
NPOCTEUIIIMX MHOTOTPAHHUKOB M TEJI BPALICHHS C
npuMeHeHueM (Gpopmyir.

B noeceonesnoii ycuznu u npu uzyuenuu opy2ux
npeomemoes:

COOTHOCHTB a0CTPAKTHBIE TEOMETPHUUECKUE TTIOHITHS U
(axThI C peaqTbHBIMU JKU3HEHHBIMU 00BEKTaMH U
CUTYaLUSIMH;

UCTIONIB30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYD IS pelIeHHUs THUITOBBIX 3a/1a4
HPaKTHYECKOTO COJICPKAHUS,

COOTHOCHTb ITONIAU TOBEPXHOCTEN TENl OAMHAKOBOI
(opMBI pazIMYHOTO pa3Mepa;

COOTHOCHTH 00BEMBI COCYZ0B OJJUHAKOBOH (POPMBI
Pa3IUYHOTO pa3Mepa;

OLICHUBATh (hOpMY IPaBHILHOTO MHOTOTPaHHHKA MTOCIIe
CIIMJIOB, CPE30B | T.I1. (OMPEENATh KOJTMUECTBO BEPIIHH,
pebep 1 rpaHeil MOTyYeHHBIX MHOTOTPAaHHHKOB)

U361€KAMb, UHMEPNPEMUPOBAMb U NPEOOPA306bI6AND
uHpopmayuIo 0 ceomempuyeckux gueypax,
NPeOCMABIeHHYIO HA YePMeENHCax;

NPUMEHAMb 2eomempuieckue pakxmul 05 peuleHus 3a0ay,
8 MOM Yucie npednoIaeaouux HeCKoIbKO Uazo8
peweHus;

ONUCHIBAMb 83AUMHOE PACNONONCEHUE NPAMBIX U
NIOCKOCmeEll 8 NPOCMPAHCEE,

Gopmynuposams ceolicmea u NPUHAKU ueyp,
00KA3bI8ANb 2€0MEeMPUIECKUE YIBEPHCOCHUSL,
671a0emb CManoapmHou Kiaccuguxayuet
NPOCMPAHCMBEHHBIX huyp (nupamuobvl, npuzmol,
napasnnenenuneowvt),

HAxXo0ums 00veMbl U NIOWAOU NO8ePXHOCMeEl
2eoMempuiecKux mei ¢ npuUMeHeHuem Gopmyi;

BbIYUCTIAMb pACCMOAHUA U Y2]Ibl 6 NPOCMPAHCMEE.

B nosceonesnoi scuznu u npu usyuenuu opy2ux

npeomemos:

UCNONb308AMb CEOUCMEA 2EOMEMPUYECKUX Puyp O
peuwieHus 3a0ay npaKmu4ecko2o Xxapakmepa u 3a0ay u3
opyeux obaacmeti 3HaAHUL

9. BexTopbl 1
KOOP/AWHATHI B

NMPOCTPAHCTBE

OnepupoBaTh Ha 6a30BOM YpOBHE OHATHEM JEKAPTOBBI
KOOpAMHATHI B IPOCTPAHCTBE;
HAXOJHUTh KOOPIUHATHI BEPIINH Ky0a U IPSIMOYTOJIBHOTO

napajjeiacnuicaa

Onepuposams nousmusmu 0eKapmossbi KOOPOUHAMblL 6
npoCmMpancmee, 6eKMop, MOOYib 6eKMOPA, PAGEHCMEO
8EKMOPOB, KOOPOUHAMbL 6EKMOPA, Y20l MENHCOY
8EKMopamu, CKaIApHoe NPousseoeHue 6eKmopos,
KOJLIUHEAapHble 8eKMOpbl,

HAX00Umv paccmosiHue Mexncoy 08yMs MOUKAMU, CYMMY
BEKMOPO8 U Npou3zeederue 6eKmopa Ha Yucio, yeoi
MedHCOY BeKMOPAMU, CKASAPHOE NPOU3BedeHuUe,
PACKIA0bI8aMb 6EKMOP NO 08YM HEKOJLIUHEAPHBIM
seKxmopam;




3a0asamv NIOCKOCMb YPABHEHUEM 6 OeKapmoBoll
cucmeme KOOpOUHam,

peuiamsb npocmetiuiue 3a0a4u 86e0eHUeM 8EKIMOPHO20
baszuca

10. UcTopus

MaTeMaTHKH

OmnuceiBaTh OTACJIbHBIC BBIAAOMIUCCS PE3YJIbTAThI,
IMMOJIYYCHHBIC B XOA€ Pa3BUTHUA MAaTCMATHKU KaK HAYKH,

3HaTh IPUMEPHI MAaTEMAaTHUYECKUX OTKPBITHH U UX aBTOPOB

B CBSI3U C OT€UYECTBEHHOW U BCEMUPHOU UCTOPUEH;
IIOHUMATh POJIb MaTEMAaTUKH B pasBuTuu Poccun

Ilpeocmasnamo 6K1A0 8b10AIOWUXC MAMEMATNUKOE 8
passumue MamemMamury U UHbLX HAYYHbIX 001acmett;
HOHUMAMb POJib Mamemamuxu 6 passumuu Poccuu

11. MeToanl

MaTeMaTHKH

HpI/IMeHHTB HU3BCCTHBIC MCTOABI TP PCIICHUN
CTAaHAAPTHBIX MATCMATHYCCKUX 3a1a4;

3amMeydaTh U XapaKTepu30BaTh MaTeMaTHUECKUE
3aKOHOMEPHOCTH B OKPY>KalOIEeH 1€MCTBUTEIIBHOCTH;

IIPUBOAUTH PUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN

B IIPUPOJIE, B TOM YHCIIE XapaKTEePU3YIOIIUX KPacoTy U
COBEPIICHCTBO OKPYKAIOIIETO MUPa U MIPOU3BEACHUN
HCKYCCTBa

Hcnonvzoeams ocHogHbie Memoobl 00Ka3amenbCcmad,
npPoB8OOUMb 00KA3AMENbCIBO U 8bINOIHAMb
onposepaicenue;

NPUMEHAMb OCHOBHbLE MEMOObl PeuleHUs
MamemMamuyecKux 3a0ay,

Ha OCHOBE MAMeMamuyecKux 3aKOHOMepPHOCmel 8
npupooe xapakxmepuzoeams Kpacomy u cO8ePUIEHCIEO
OKpYHCAoOUie2o Mupa u npou3eedeHull UCKyccmea,
APUMEHAMb npocmetiuiue NPoSPaAMMHbIE CPEOCMBA U

IJIEKMPOHHO-KOMMYHRUKAYUOHHbLE CUCMEMblL NPpU peuleHuu

Mamemamu4eckux 3a0ay




Conepma}me TEM yqeﬁﬂoro npeamMera «MareMaTHKa: aﬂreﬁpa 1 HAYAJIa MATEMATHICCKOTO0

aHaJIu3a, recOMETpPpUus»

Anredpa u Hayaj1a MATEeMATH4YECKOT0 AHAJIN3A

IHoBTOpeHue. Pemenue 3a1a4 ¢ HCIOJIB30BAHUEM CBOMCTB YUCEI U CUCTEM CUUCIIEHUS, IEIMMOCTH, T0JEN U
4acTel, MPOLEHTOB, MOAYJIEH uncell. Pelienue 3a1ad ¢ HCIOJIb30BAaHUEM CBOVCTB CTEIIEHEN U KOPHE,
MHOTOYJICHOB, TPEOOPa30BaHN MHOTOYICHOB U APOOHO-PAIIMOHATLHBIX BRIpAKCHHN. Penienne 3amad ¢
HCIIOJb30BAaHUEM TPAyCHOW MepbI yriia. MoIysib 4icia U €ro cBoicTBa. Pemenue 3a1a4 Ha ABMKEHHUE U
COBMECTHYIO pabOTy C TIOMOIILIO TUHEHHBIX U KBAJAPATHBIX YPAaBHCHUI U UX CUCTEM. PerieHue 3a1ad ¢
MTOMOIIIBIO YHCIIOBBIX HEPABEHCTB M CHCTEM HEPABEHCTB C OJTHOM MEPEMEHHOM, ¢ TPUMEHEHUEM U300paKeHUs
YHUCIIOBBIX IPOMEXKYTKOB. Pellienne 3aau ¢ UCIOIb30BaHUEM YHCIOBBIX (DYHKIUN U UX TPadUKOB.
Hcnonp3oBaHue CBOMCTB U rpa)KOB JTMHEWHBIX U KBaIPAaTUYHBIX (PYHKIIHI, 00paTHON MPOMOPIIMOHATEHOCTH

U QyHKIUHN Y = \/; . I'paduueckoe perieHne ypaBHEHU U HEPABEHCTB.

Tpuronomerpuueckasi OKpy:KHOCTb, paduanHasn mepa yeia. CUHYC, KOCUHYC, TAHT€HC, KOMAH2EHC
MPOU3BOJIBHOTO yria. OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO U CIEACTBUS U3 HET0. 3HAUCHUS

T TN TN
TpuroHomerpudeckux Gyukui s yriaos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0, g, Z,g’ — pan). Popmynvl

CTIOJCEHUS MPUSOHOMEMPUYECKUX PYHKYUL, POPMYIbl NPUSeOeHUs, OpMYibl 08OUHO20 apeyMeHma.

Hyan ¢pyHKuud, NpOoMeKYTKH 3HAKONMOCTOSTHCTBA, MOHOTOHHOCTH. Hanbospiiee 1 HanMeHblIee 3HaYCHNE
9 9
¢ynkuunu. [lepuoanyeckue GpyHkuu. YeTHOCTh U HEUETHOCTh (QYHKIMNA. Crrodchvle pyHKyuu.

Tpuronomerpuyeckne GpyHKIun ) =COSX, y =SINX, y = tgxX . @yuxyus y = ctgx . CroiicTBa 1 rpadukn

TPUTOHOMETPUYECKUX (PYHKLUUH. APKKOCHHYC, apKCUHYC, apKTAHT'€HC YnCla. ApKKomaHzenc 4uciua.

IIpocTeiine TpuroHoMeTpuyeckue ypaBHeHus. PereHue TpuroHoMeTpuIecKux ypaBHeHu. Oopamuule
Mpu2oHOMempuiecKkue QyHKYuU, ux ceoticmea u epaguxu. Pewenue npocmetiuiux mpuecoHomempusecKux
HepaseHcme.

CTreneHb C JeliCTBUTEIbHBIM IOKa3aTejJleM, CBOIICTBA CTENEHH.

IIpocTeiimne noka3zarejibHble YypaBHeHHsI U HepaBeHcTBA. [TokazaTenbHas GYHKIMS U €€ CBOMCTBA U
rpaduk.

Jlorapudm unciaa, cBoiictBa Jorapudma. [lecsruunsiii norapudm. Yucro e. Hamypanvhusiil 1ocapugm.
[IpeoOpazoBanue morapudmudeckux BeipaxkeHuii. Jlorapupmudeckne ypaBHeHNsl H HEPABEHCTBA.
Jlorapudmuueckast GyHKIMS U €€ CBOWCTBA U rpaduK.

CrenenHasi pyHKIMS U ee cBoiicTBa U rpaduk. ppannonansaeie ypaBHEHU. Memoo unmepeanos ois
peuienus nepasencms. Ilpeobpazosanus epaguxoe hyukyuii: cogue 001b KOOPOUHAMHBIX OCell, PaACMsA’CEeHUe
u colcamue, Ompasjicenue OMHOCUMeNbHO KOOPOUHamuwix ocell. 1 paghuueckue memoosi peutenus ypagHeHul u
HepaseHcms. Peuienue ypasHeHuil u HepaseHCma, Co0epICAUX NeEPEMEHHYI0 N0 3HaKom mooyas. Cucmemuol
NOKA3AMENbHBIX, 102APUPGMUYECKUX U UPPAYUOHATLHBIX YpasHeHull. Cucmembl NOKA3amelbHbIX,
Jnoeapugpmuveckux HepaseHcms. Bzaumno oopamuvie pynxyuu. I paghuxu 83aummo oopamusix )yHKyuil.
Ypasnenus, cucmemul ypagnenuii ¢ napamempom.

IIpousBoanas ¢pynkuuu B Touke. KacarenpHas k rpaduky ¢yHkiun. ['eomerpuueckuit u puandeckuit
CMBICT IPON3BOAHON. [Ipon3BoaHbIE 3NeMeHTapHbIX GYHKIWH. [Ipasuna oughghepenyuposanus. Bmopas



npou3Bo0Has, ee ceomempuyeckutl u gusuyeckuu cmoicia. [1oHSITHE O HETPEPHIBHBIX QYHKIHAX. TOUKH
IKCTpeMyMa (MakcuMyMa U MUHUMYMa). VccrienoBanme aeMeHTapHbIX (QYHKIHA Ha TOYKH SKCTPEMyMa,
HanOoIblIee 1 HAaNMEHbIIIee 3HAaUCHUE C TOMOIIBI0 MPOU3BOAHON. [locmpoenue epaguxos ghynkyuii ¢
NOMOWbI0 NPOU3BOOHIX. [IpUumeneHue npou3eoOHOU NPU peueHuy 3a0au.

IlepBoobpa3nas. Ilepsoodpasmusie s1emenmapHulx Qyuxyuti. Ilnowaos kpusorunetinoi mpaneyuu. Popmyna
Hvromona-Jleiibnuya. Onpeoenennwiii unmeepain. Bvluucienue nnowaoeii niockux gpueyp u o6vemos men
epaujenus ¢ NOMOWbIO UHMe2paid.

I'eomeTpust

IMoBTOpenue. Pemenne 3a1a4 ¢ MpUMEHEHHEM CBOUCTB (PUTYp HA TUIOCKOCTH. 3a/1a4M Ha JTOKA3aTeIbCTBO
MIOCTPOEHKE KOHTPIIPUMEPOB. Vcronbp3oBaHue B 3a1a4ax MPOCTEHIINX JIOTHUECKUX NpaBui. Pemenue 3aaay ¢
HCIIOJIb30BaHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOUIEHHUH B MPSMOYTOJIbHBIX TPEYTOJIbHUKAX, (PAKTOB,
CBSI3aHHBIX C YETHIPEXYTroJibHUKaMHU. Perenne 3a1a4 ¢ ucnosib30BanueM (akToB, CBSI3aHHBIX C
OKpY’KHOCTsIMU. PelieHne 3a1au Ha u3BMEpeHUsI Ha INIOCKOCTH, BBIUUCIICHUE JUIMH U IIowaaen. Pewenue
3a0ay ¢ NOMOWbI0 8eKMOPO8 U KOOPOUHAM.

Harasianas crepeomerpusi. urypsl 1 ux n3oo0paxeHus (Kyo, nmupamuna, npusma). OcHosHble NOHAmMUs
cmepeomempuu u ux ceoticmea. CeueHus Kyoa u TeTpasipa.

Touka, mpsiMas U MIIOCKOCTh B IPOCTPAHCTBE, AKCHOMBI CTEPEOMETPUH U CIIEJCTBUA U3 HUX. B3aumuHoe
pacrosioKeHue NMPsIMBIX U IIIOCKOCTEN B pocTpaHcTie. [lapaniebHOCTh NPSAMBIX U IJIOCKOCTEH B
npocrpaHcTBe. M300paxeHue MpocTelx NpoCTPaHCTBEHHBIX (PUTYD Ha MIOCKOCTU. PaccTosiHUSA MEX Ty
¢Gurypamu B IpOCTPaHCTBE.

Yrasbl B npocTpancTBe. [lepneHANKYIAPHOCTD NPSAMBIX M IJIOCKOCTENH.

[Tpoekuus purypsl Ha IIOCKOCTH. [Ipu3HaKK MEPHEHIUKYISPHOCTH MPSAMBIX U IIIOCKOCTEN B IPOCTPAHCTBE.
Teopema 0 Tpex nepneHAuKyIspax.

Mmuororpannuku. [lapannenenunen. CoiicTBa npsiMoyrosibHOTO napasenenumnena. Teopema [Tudaropa B
npoctpanctse. [Ipn3ma n nupamuaa. [IpaBuipHas nupamuna v npaBmiIbHas npusma. [psmas nupamuza.
DeMeHTHI NPU3MBbI ¥ TUpaMH/bl. BEUUCIeHNE 371eMEHTOB ITPOCTPAHCTBEHHBIX GUryp (pedpa, IHaroHasH,
YTJIIBI).

TeJsia Bpamenus: HWINHIDP, KOHYC, chepa u map. OCHOBHbBIE CBOMCTBA MPSIMOTO KPYTOBOTO LIMJIUH/IPA,
IPSIMOTO KpyroBoro konyca. M3o0pakeHue Ten BpalleHus Ha MI0CKOCTHU. [Ipedcmasnenue 06 yceueHHom
KOHYcCe, ceyeHUsi KOHyca (napauiesibHoe OCHOBAHUIO U NPoXoodaujee yepes 8epuiuty), cedenus yuruHopa
(napannenvHo u nepneHOUKyIApHo ocu), cevenus wapa. Pazeepmka yununopa u konyca. Ilpocmetiuiue
KOMOUHAYUU MHO202PAHHUKO8 U Mell 8PAUeHUsi MeHCcO) COOOII.

ILnomaab NOBEPXHOCTH MPaBUWIBHOM MUpaMUAbI U IPAMOM mpu3Msbl. [110111a16 TOBEPXHOCTH MPSIMOTO
KPYTOBOTO LIMJIMHJPA, IPSIMOTO KPYrOBOro KOHyca M 1Iapa.

IHonsiTue 06 o0beMe. OOBEM MUpPaMuUIbl U KOHYCA, MPU3MBbI U LWIHHApaA. O0beM m1apa.

Ilooobusie mena 6 npocmparncmee. COOTHOIIEHUS MEXKTY TUIONIAISIMU TIOBEPXHOCTEH M 00heMaMu TTOT00HBIX
TEIN.

BexTopbl M KOOpAUHATHI B IpocTpancTBe. CyMMa BEKTOPOB, YMHOXEHHE BEKTOpA HA YUCIIO, YTOJI MEKIY
BekTopamu. KosnHeapHble n KoMIIIaHapHble BEKTOpPbL. Ckansaproe npouzsedenue eekmopos. Teopema o
PasnodceHuu 6eKmopa no mpem HekoMnaanapioim eekmopam. CkanapHoe npouzgeoenie 6eKmopos 6
koopounamax. Ilpumenenue 6ekmopos npu peuieHuu 3a0a4 Ha HAXOHCOeHUe PACCMOANHUL, ONUH, naowaoeu u



00bemM08. J]sudxicenus  npocmpancmee: napailesbHblii NePeHoc, YeHMPATbHAs CUMMEMPUS], CUMMEMPUsL
omuocumenbHo niockocmu, nogopom. Ceoticmea ogudxcenuii. Ilpumenenue 08udxcenuti npu peueHuu 3a0au.
Ypasnenue nnockocmu ¢ npocmpancmee. Ypasnenue cghepvl 6 npocmpancmee. @opmyna 05 GblUUCTIEHUS]
pACCmosAnUsL MeHcOy MOUKAMU 8 NPOCMPAHCHEe.

BepositHoCcTh M cTaTucTHKA. PadoTa ¢ TaHHBIMU

IMoBTOpenue. Peenne 3anad Ha TabaMYHOE M rpadprueckoe mpeAcTaBiIeHue TaHHbIX. Mcnoap3oBanue
CBOMCTB U XapaKTEPUCTUK YUCIOBBIX HAOOPOB: CPEIHUX, HAMOOJBIIIETO U HANMEHBIIIETO 3HAYCHHS, pa3Maxa,
oucnepcuu.

Pewenue 3a0au na onpedenenue wacmomsl u 6epOSAMHOCMU cOObIMuULL. Bviuucnenue geposmnocmeti 6 Onvimax
C PABHOBO3MOIICHBIMU dNIEMEHMAapHbIMu ucxooamu. Pewenue 3a0au ¢ npumenenuem KOMOUHAMOPUKU.
Pewenue 3a0au na gvluucienue eposmHocmert He3agUCUMbIX cOObIMULL, NPUMEHEHUe POPMYTbl CTONHCEHUs
eeposamnocmeu. Pewenue 3adau ¢ npumenenuem ouazpamm Jiinepa, oepesa 8eposimHocmetl, popmysl
bepuynnu.

Yenosnas eeposmnocms. Ilpasuno ymuoswcenus eeposmuocmeti. @opmyna noaiHoOU 8epoAmMHOCHU.

Jluckpemmnule cayuatinvle genuuunsl u pacnpeoenerus. Hesasucumvle cnyuatinvle éenuyunsl. Pacnpedenenue
CYMMbL U RPOU3BEOEHUS HE3ABUCUMBIX CTYYAUHBIX 8EIUYUH.

Mamemamuueckoe odxcuoanue u Oucnepcust CIy4auHou seauyunvl. Mamemamuueckoe oxcuoanue u Oucnepcus
CYMMbL CAYHatHbIX enuyun. I eomempuyeckoe pacnpeoenenue. bunomuanvnoe pacnpedeieHue u e2o
ceolicmaa.

Henpepuiguvie cnyuaiinvie senuuunsl. Ilonsamue o nnomuocmu éepossimuocmu. Pagnomepnoe pacnpeoenenue.
TlokazamenvHoe pacnpedenenue, e2o napamempbi.

Tlonamue o nopmanvnom pacnpedenenuu. Ilapamempol nopmanvrozo pacnpedenenus. [lpumepsi cryuatinbix
8eUUUH, NOOYUHEHHBIX HOPMATILHOMY 3AKOHY (NO2PeuHOCMb U3MEPEHULL, POCT Yell08eKd).

Hepasencmeo Yebviwesa. Teopema bepuynnu. 3akon 6onvuux yucen. Boibopounwlii Memoo uzmepenus
sepoamuocmei. Ponb 3akona 6onvuiux uucen 6 Hayke, npupooe u obujecmae.

Kosapuayus 06yx ciyuatinwix eenuuun. [lonamue o koaghpuyuenme xoppenayuu. Cosmecmuvie HabM00eHUs
08YX CIYUAUHBIX 8eUdUH. BoibopouHvlil Kodghduyuenm Kopperayuu.



O0bem y4eOHOM TUCHMILVINHBI U BUIbI Y4eOHOH padoThl

MaxkcumanbHast yaeOHas Harpyska (BCero) 244

O0s3arenbHas ayIUTOpHas yueOHas Harpy3ka (JIEKIUH U 234
MIPAKTUYECKUE 3aHATHSI)

KoHncynbranuu 2

[TpomesxyTouHas arrectanus B popme IK3aMeHa 8

Ipumepnvie memul pedhepamos (00K1a008), UCC1e0068aneIbCKUX NPOEKMO8

HenpepsiBHbIE 1p0o6H.

IIpuMeHeHNE CIOXKHBIX MPOLIEHTOB B 9KOHOMUYECKUX pacyeTax.
[TapanienbHOe IPOEKTUPOBAHUE.

CpenHue 3HaueHUS U UX IPUMEHEHUE B CTATUCTHKE.
BekropHoe 3a1anue NpsMbIX U INIOCKOCTEN B TPOCTPAHCTBE.
Cno’xeHue rapMOHUYECKUX KOJIeOaHuH.

I'paduueckoe pemeHne ypaBHEHUN 1 HEPABEHCTB.
IIpaBuIIBHBIE U TOJIyIIPABUIILHBIE MHOTOTPaHHHUKH.
Konnueckue ceueHus 1 UX IPUMEHEHUE B TEXHUKE.
[Tonsitue quddepeHnnana u ero MPUIOKEHUSI.

Cxembl NOBTOPHBIX UCIIBITAHUN bepHysum.

HccnenoBanue ypaBHEHUI U HEPABEHCTB € IIapaMETPOM.

MeTtoauyeckue peKOMeHIAMHU JAJI5l UHBAJIM/I0B U JIMI[ C OTPAHUYEeHHBIMHU BO3MOKHOCTSIMH 3/10POBbS

Jnst 00yYaromuxcsi ¢ OrpaHUYCHHBIMUA BO3MOYKHOCTSIMU 37I0POBbSI MOTYT MPHMEHSITHCS CIIETYIOIINE
(dbopMBI OpraHu3aluy MeIaroruaeckoro mporecca ¥ KOHTPOJIS 3HAHUI:

07151 C1ab0BUOAUMUX

- obecrieunBaeTCsl MHAUBHIyalIbHOE paBHOMEpHOE ocBerieHne He MeHee 300 JroKc;

- JUTS BBITIOJIHEHUSI KOHTPOJILHBIX 3aJlaHUi MPH HEOOXOIUMOCTH TPEIOCTABISIETCS YBEIMUMBAIOIICEe
YCTPOUCTBO;

- 3aJaHus JUTS BBITIOJIHEHUS, @ TaK)Ke WHCTPYKIHS O TMOPSIAKE BBHIIOJHEHUS KOHTPOJIBHBIX 3aJaHHUN
oopMIISIOTCS yBEIMYEHHBIM MIPUGTOM (pasmep 16-20);

OJI51 2IYXUX U CAADOCTLIUAUUX

- o0ecrmeunBaeTCs HAIWYKME 3BYKOYCWIMBAIONICH ammaparypbl KOJUICKTHBHOTO IOJIb30BAHUS, MPH
HEOOXOMMOCTH OOYYaIONIMMCsl TIPEIOCTABISETCS 3BYKOYCHJIMBAIONIAS —armaparypa WHAHBHIYaJIbHOTO
MOJIE30BaHUS;

- JUTSL JIATT C TSDKEJIBIMH HAPYIICHUSMHU PEYH, TIIyXUX, CIA00CIBIIIANUNX BCE KOHTPOJIBHBIE 3aJaHHs IO
YKEJTAHUIO0 00YJArOIIUXCSI MOTYT MIPOBOJAUTHCS B MUCEMEHHOM (hopme.
OcHOBHOII (hopMOIi OpTaHU3AINH MIEAArOTHYECKOT0 MPOoIiecca SBISIETCS HHTETPUPOBAHHOE 00yUeHHE
WHBAJIHJIOB, T.€. BCE 00yYaronrecst 00y4aroTcs B CMEIIAHHBIX TPYIINAX, UMEIOT BO3MOKHOCTh TIOCTOSTHHO
00IIaTHCS CO CBEPCTHUKAMM, JIETUE aJaTUPYIOTCS B COIIMyME



IIpuMepHBIH TeMaTHYeCKHI IJIAH y4eOHOM TUCHUILINHBI

HanmeHoBaHMe pa3iesioB U Coaepsxanue yueOHOro MaTepnaa, CaMoCTOsAITeIbHAs paboTa O0bem Yposenn
TeM o0yyamommxcsi 4acoB OCBOEHHS
Tema 1. Beenenue. 1
MaremaTuka B HayKe 1
MPAKTUYECKOU IEATETbHOCTH.
Lenu u 3agaun U3ydyeHUs
MaTEeMaTHKHU B YUPEIKICHHUSIX
CIIO
Tema 2.Pa3BuTHe MOHITHSA O 11
quciie
1)Llenbie u paliiOHaIbHBIE YKCTIA. 1 2
JleficTBUTENbHBIC YHCTIA.
2)JleiicTBUs HaJ NEUCTBUTEIBLHBIMU YUCIAMHU.
3)[Ipubnmxennsie BeraucieHus. [lorpenrHocT mpuOImKeHHBIX
BBIYMCIICHUH. J{elicTBHs Ha/l MPUOIMKEHHBIMU YUCITaAMHU.
4)PemieHue TpeyronbHUKOB. 2
5)KomrekcHble yncna. Airedpanydeckast opma KOMILUIEKCHOTO
qyucia. 2
6)/leiicTBHs ¢ KOMIUIEKCHBIMUA 4YHCIIaMU B anreOpanueckoit ¢popme.
2
Tema 3.0cHOBBI TPUTOHOMETPUHU 40
1)Cunyc, KOCUHYC, TAaHT'€HC, KOTaHT€HC. ['pajycHast u paanaHHas 2 2
Mepa yria.
2)OCHOBHBIE TPUTOHOMETPUUECKUE TOXKIECTBA. 2




3)PopMyJibl IPUBEACHMUSL.

4)CuHyc, KOCUHYC, TAHT€HC CyMMBbI U Pa3HOCTH JBYX YTIJIOB.

5)®opmynsl [BOMHOTO yria. @opMyIibl MOJIOBUHHOTO YA,

6)DopMyIIBI CyMMBI U Pa3HOCTH OJJHOMMEHHBIX TPUTOHOMETPUUYECKUX
byHKIMA.

7)Dopmybl Ipeobpa3zoBaHus IPOU3BEACHUS B cymMmMmy. DopmyIibl
MIOHVIKEHUS CTCIICHH.

8)[IpeobpazoBaHme MPOCTEHIITNX TPUTOHOMETPHUUECKUX BBIPAKEHUH.

9)ToxnecTBeHHbIE TPe0OPa30BAHUS TPUTOHOMETPUIECKUX
BBIPAYKECHUI

10)Tpuronomerpuueckue GyHKIUH, UX TpadUKH U CBOMCTBA
(cuHyC, KOCHHYC).

11)Tpuronomerpuueckue GpyHKIUH, UX TpaUKH U CBOMCTBA
(TaHTEHC, KOTAHTEHC).

12) O6patHble TpUrOHOMETpHUECKUE GYHKIIUH, UX TPAhUKH U
CBOICTBa (apKCUHYC, apKKOCHHYC, ApKTaHI'€HC, aDKKOTAHTEHC).

13)IIpocTeiiine TPUrOHOMETPUUYECKUE YPABHEHHUSL.

14)Pemenne npocTefnx TPUTOHOMETPUYECKUX YPABHEHUI.

15)Pemenne TpUroHOMETPUYECKUX YPABHEHUN pa3IMUHbIMU
METOJIaMH.

16)Pemienne cucteM TPUTOHOMETPUYECKUX YPABHCHHM.

17)Pemienre TpUroHOMETPUYECKUX HEPABEHCTB.




18)Pemienne TPUroHOMETPUYECKUX YPABHEHUH,

CHUCTEM TPUTOHOMETPUYECKUX YPaBHEHUH, 2
TPUTOHOMETPUUECKUX HEPABEHCTB.
19)Tpuronomerpuueckasi opmMa KOMIUIEKCHOTO YHCIIA. 2
20)leiicTBUS ¢ KOMIUIEKCHBIMU YHCIaMHU B TPUTOHOMETPUYECKON 2
dhopwme.
Tema 4. KopHu, crenenu 14
1)Crenenu ¢ palilnOHAJIBHBIM I10Ka3aTEJIEM U UX CBOWCTBA. 2
2)IIpeoOpa3oBaHue BbIPa)KEHUHN COAEPKAIIMX CTEIIEHU C 2
palMoOHAIBHBIM ITOKA3aTEeNIEM.
3)KopHu HaTypalbHON CTENEHN U3 YUCIia U UX CBOMCTBA.
[Ipeo6pa3oBanue BbIpaKE€HUI cofepKallUX KOPHU HATypaJlbHOM 2
CTEIIEHH.
4)[IpeobpazoBaHne BEIpAKEHHUM COAEPKAIUX KOPHU U CTETICHU. 2
5)Pemenne nppalnoHaIbHBIX YPaBHEHUI. 2
6)Pemenune uppanroHaJIbHbIX HEPABEHCTB. 2
7)Perienue uppaoHalIbHBIX YPAaBHEHUI U HEPABEHCTB.
2
Tema 5. [loka3arenpHas u 18
aorapugmuyeckas pyHKIUH.
1)Iloka3zarenpHas ¢pyHkius. Ee cBoiicTBa u rpaduku. 2

2)JIorapudm uuncna, cBoiicTBa JorapuQmos.

3)IIpeobOpa3oBanue norapupMUIECKUX BHIPAKECHUH.

4)JIorapudmudeckast QyHKIHS, €€ CBOMCTBA U TpaduK.

5)Pemienue nokazarenbHbIX YPAaBHEHUH.




6)Pemienue norapupMuUUecKux ypaBHEHHUH. 2

7)Perienue cucteM moxa3aTelabHbBIX U JIOTapU()MUIECKUX

ypaBHEHUH.

8)PenieHne nmokazarenbHbIX HEPABEHCTB.

9)Pemenne norapuMuUIECKUX HEPABEHCTB. 2

Koncynpranus 1
Tema 6. [IponsBoanas 40

1)®yHKIMH, UX CBOICTBA U rpaduku (IOBTOPEHHE). 2

2)CnoxHast pyHKITHSI. 2

3)I[Moctpoenue rpaduKoB GYyHKIHHA ¢ TOMOIIBIO TPEOOPA3OBAHHIA. 2

4)IlocnenoBatenbHOCTb. [Ipenen nocne10BaTEIbLHOCTH. 2

S)penen Gpynkiuu. Beraucienne npeaenoB GyHKITUH. 2

6)IlepBblii 1 BTOPOI 3aMevaTeNIbHbIC TTPEICIIbI. 2

7)HemnpepbiBHOCTS (yHKIIMU. Buabl Todek pa3peiBa. 2

8)3anaun, MpUBOALINE K MOHATUIO TPOon3BOAHOU. [ToHATHE

npon3BoHON. OCHOBHBIE TTpaBuia TU(GhepeHITTPOBAHUS. 2

9)Borunicrnenue mMpon3BOAHbIX. 2

10)ITpousBoaHast C10KHOM (PYHKIHH.

11)IIpon3BoaHast TPUTOHOMETPHUUECKHUX M OOpaTHBIX 2

TPUTOHOMETPUUECKUX (PYHKIIHI.

12)[IpounsBoaHas gorapuMUIECKOW ¥ TOKA3aTeIbHON ()YHKITHMA. 2

13) I'eomeTpuueckuii cMbicn mpou3BogHOM. Kacarenbhas k rpaduky 2

dbyHKIIH.




14) MexaHn4ecKHil CMbICII IPOU3BOJHOM.

15) Bropas npou3BoHast, €€ TeOMETPUIECKHA U PU3UUECKUI CMBICIT. 2

16) IIpou3BoaHas B hU3MKE U TEXHUKE. 2

17) Auddepenuman yHKIUH. 2

18)[IpusnHak Bo3pactanus (yObIBaHMs) PYHKITUH. 2

DkctpemyM (QpyHKIHU. BBITyKIIOCTh (BOTHYTOCTH), TOUKH IEeperuoa.

2

19) [IpumeHeHre MPOU3BOIHON K UCCIEAOBAHHIO (DYHKITUH.

[TocTpoenue rpaduka PyHKIIUN IO pe3yabTaTaM UCCIICIOBAHMUS. 2

20) Haubomnpliee 1 HaMMEHbIIIee 3HaUeHUS (DYHKIIUH. 2
Tema 7. [IpsiMble U MIIOCKOCTH B 20
IIPOCTPAHCTBE

1)Axcruomel crepeomerpun. CIeICTBUS U3 aKCHOM.

2)B3anmHOe pacronoXeHne MpsiMbIX B MPOCTPAHCTBE.

3)[apannenbHOCTh NPSAMBIX U MIIOcKocTel. [lapamnensHOCTh

IJIOCKOCTEH. 2

4)IIepneHAUKYISIPHOCTH NPSAMBIX. [lepreH UKy IIpHOCTD MPSIMBIX U 2

IIJIOCKOCTEN.

5)IlepnenauKynsp U HakJIoOHHas. TeopeMa o Tpex NepIEeHIUKYIIpax 2

6)Yros Mex 1y NPSIMOU U TIIOCKOCTBIO. YTOJI MEXY IIOCKOCTSIMHU. 2

llepneHIUKyYISIPHOCTD MIOCKOCTEH.

8)Pemenue 3a1a4 Ha B3aMMHO PACTIONIOKEHHUE MPSIMBIX, IPSMBIX U
IJTOCKOCTEM, MIIOCKOCTEN B MPOCTPAHCTBE.




9)Ilapannenenumnen, TETPASIP. 2
10)Pemenue 3agau Ha mapasuieNenunel U TeTpasap. 2
Tema 8. KoopanHatsl U BEKTOPBI 6
1)/lekapToBa cuctema KoopaAuHAT. PaccTossHrEe MEX Ty TOUKaMH. 2
Koopaunats!l cepeuHbl oTpe3Ka.
2)BexkTopsl. JleiicTBUsI HaJl BEKTOPaMHU.
3)Mcnonp30BaHNe KOOPAUHAT M BEKTOPOB MPHU PEIICHUH
MaTeMaTUYECKHUX U MPUKIAIHBIX 3a/1a4.
Tema 9. MHOrOrpaHHUKHU 20
1)MHoOTrOrpaHHHUKH. 2
2)IIpusma. 2
3)Ceuenue. [locTpoenue cedeHnit NPU3MBI. 2
4)Pemenue 3a1a4 Mo TeMe IpU3Ma.
S)[upamuna. IlpaBunbpHas nupamuia. 2
6)Pemenne 3aga4 o teme «llupamumay.
7)Y ceueHHas mupaMua. 2
Pemenue 3anau no teme «YcedeHHas MUPAMUJIA.
8) [locTpoeHue ceueHuit mupamMubl. 2
9)IIpaBusbHbIE MHOTOTPAHHUKH.
10)Pemenue 3amau o reme «IIpaBuiIbHBIE MHOTOTPaHHHUKIY 2
Tema 10.Tena BpaieHus u 8
MIOBEPXHOCTH TeJl BpallleHuUs
) Uununnp. 2
2)Komnyc. 2
3)Iap u chepa. 2




4)Pemenue 3anau no teme «Tena BpamieHus». 2
Tema 11. DnemeHTHI 12
KOMOWHATOPHUKHU, TEOPUHU
BEPOSITHOCTH

1)OcHOBHBIE TOHATHS KOMOMHATOPUKH 2

2)3anauu Ha MOJCYET YKCIIa IEPECTAHOBOK, Pa3MEIICHHM, COUeTaHU.

2

3)CBoiicTBa OMHOMUHATBHBIX KO3 urmeHToB. TpeyroapHuK

[Tackans. 2

®dopmyrna bunoma HeroToHa.

4)CnyuaiiHoe COOBITHE M €TO BEPOSITHOCTb. 2

5)CnoxeHnne 1 yMHOKEHHUE BEPOSTHOCTEH 2

6)Pemrenue 3a1au

2

Tema 12.I1epBooOpazHast u 18
WHTETPaJL

1)ITepBooOpa3nas. 2

2)HeonpeneneHHblil MHTErpaj v €ro CBOICTBA. 2

Brrunicnenue HeonpeIeIeHHbIX HHTETPAIOB.

3)UHTerpupoBaHue N0 ICTAHOBKOM.

4)HTerpupoBaHue MO YaCTSIM. 2

S)HaxoxmeHne  HEONpeNeNeHHBIX  WHTErpajioB  Pa3IMUYHBIMU 2

crioco0amH.

6)3amaun, MPUBOIAIINE K TOHATHIO ONPEICIICHHOTO HHTErpaa. 2

CBoiicTBa onpeeNeHHbIX HHTETPAJOB U UX BHIYHCIICHUE.

7)Berancnenye onpeneaeHHbIX HHTETPaIOB. 2




8)Brruncnenue miom@anei (GuUryp C IOMOIIBIO OMNPEAETICHHOTO 2
UHTErpaa.
9)Pemenne 3aaa4 GU3MKKM C MTOMONIBIO ONPEICTICHHOTO HHTErpaa. 2
Koncynbranus 1
Tema 13. l3mepenust B 18
TEOMETPHH
1)O6bem u ero uzmepenue. Murerpanbaas popmyia 2
Oobmbema.
2)Dopmyna o0bema KyOa, IpsSMOYTOJIILHOTO Mapajuiesenunesa. 2
Pemenue 3agau.
3)Popmyna o0beMa npusMel. Pemenue 3anau 2
4)Dopmyna odbeMa IIMHApa. Perenne 3anay. 2
S)®Popmyna odbeMa nupamMuasl. Pemenne 3amay. 2
6)Dopmyna oobeMa KoHyca. Pemenue 3amad. 2
7)Dopmyitel 00beMa Tapa U miomanan chepsl. Permenne 3amad. 2
8)Perienue 3aa4 Ha KOMOMHAIIMM MHOTOTPAHHUKOB, (QUTYD 2
BpateHus, chepsl.
9)Pemenue 3a1a4 Ha HaX0XAEHUE 0OBEMOB MOBBIIIEHHOTO YPOBHS 2
CJIO’KHOCTH.
Tema 14. DnemMeHTH TEOPUU 8

BEPOATHOCTEHN U
MaTeMaTH4YECKON CTaTUCTUKH
(Ipo10IDKEeHNE)




1)[luckpeTHas ciiydaiiHasi BeJIM4YHHA, 3aKOH €€ paclpeIeIeHUs. 2 2

2)UucnoBble XapaKTEPUCTUKHU TUCKPETHON CIy4YailHON BEIMUYMHBI. 2

3)I[IpencraBnenne JaHHBIX (TaOIHIIBI, THATPAMMBI, TPAPHKH). 2
I'enepanbHast COBOKYITHOCTb, BRIOOPKA, CpeHee apru(MeTHIECKOe,
MeIuaHa, MoJa.

4)PereHune npakTHYECKUX 3a7a4 C PUMEHEHHEM BEPOSITHOCTHBIX 2
METOJI0B.

AyIuTOpHOM HArpy3ku 234 yacos

KouncyabTanmuu 2 yaca

Coaep:xanue 00yueHust XapaKkTepuCcTHKA OCHOBHBIX BH0B IeATeJIbHOCTH CTY/ICHTOB (Ha ypoBHe y4eOHbIx AericTBuii 101)




Bsenenue

O3HaKOMJICHHE C POJIBI0 MATEMaTHKH B HayKe, TEXHUKE, SKOHOMUKE, MH)OPMAITMOHHBIX TEXHOJIOTHUSIX U
IIPAKTUYECKOHN NEATEIbHOCTH.
O3HakoMIIeHHE C IETSAMH U 33J]a4aMH N3y4eHUs] MaTeMaTuKu npu ocBoeHnu npodeccuit CI1O u cnennanbHOCTEN

CIIO

AJITEBPA

Pa3zBuTHEe NOHATHS O UKCIIE

Bremonnenue apmbMeTqucmx I[CI\/JICTBI/II\/JI Hana YucjiaMu, CO4YC€Tasl YCTHBIC U IMCbMCHHBIC IIPUEMBI.

HaXO)K,Z[eHI/Ie HpI/I6J'II/I)KeHHI>IX 3HAUCHUI BEIUYUH U HOFpCI.HHOCTGfI BBIYHCIICHUH (a6COHIOTHOﬁ n OTHOCHTGHBHOﬁ)I
CpaBHCHHEC YHCJIOBBIX BI)Ipa)KeHI/II\/JI.

HaXO)K,Z[eHI/Ie OIIIMOOK B HpeO6p330BaHI/I$IX X BBIYMCJIICHUAX (OTHOCI/ITCSI KO BCEM IIYHKTaM HpOl"paMMH)

Kopnu, creneny,
sorapudmpl

O3HaKOMJIEHHE C TOHATHEM KOPHS N- CTENEHU, CBOWCTBAMHU PAIUKAJIOB U IIPaBUJIAMU CPaBHEHUS KOPHEH.
DopmyIMpOBaHUE ONPEIECICHUS KOPHS U CBOMCTB KOpHEW. Beruncienne u cpaBHEHUE KOPHEH, BBITTOJTHEHUE
NPUKUJKYA 3HAYCHUS! KOPHSI.

[Tpeobpa3oBaHre YMCIOBBIX U OYKBEHHBIX BBIPAXKEHUM, COJIEPKALINX PATUKATIBL.

Brimonnenue pacueToB 1o ¢popmyiam, CoASpKAIUM paJnuKajbl, OCYIIECTBIsIS HEOOXOAUMBbIE MOJICTAHOBKHU U
npeoOpa3oBaHus.

Omnpenenenne paBHOCUIBHOCTH BBIPAXKEHUM ¢ pajuKanaMu. Pelienne uppanyoHaibHbIX ypaBHEHUH. O3HaKOMIIEHUE
C IOHSTUEM CTEIIEHU C ACHCTBUTEIBHBIM OKA3aTEIIEM.

HaxoxxaeHne 3Ha4eHU# CTENeHH, UCTIONIb3YS IPU HEOOXOJMMOCTH HHCTPYMEHTAIIbHBIE CPE/ICTBA.
3anuchIBaHUE KOPHS N-i CTETIEHH B BUJIE CTETIEHU C APOOHBIM MOKa3aTeaeM U Ha000pOT.

DopmMyIUpOBaHUE CBOMCTB CTENEHEN. BhIUKCIIEHUE CTENEHEN C pAllMOHAIBHBIM [TI0KA3aTEJIEM, BBIIIOJIHEHUE
MPUKHJIKY 3HAYEHUS CTENIEHU, CDABHEHUE CTEIICHEH.

[IpeobpazoBaHne YNCIOBBIX U OYKBEHHBIX BBIPAXEHUH, COICPIKAIIMX CTEIICHH, IPUMEHSISI CBOMcTBa. Pemenue
MOKAa3aTeJIbHbIX YPABHEHU.

O3HaKOMJIEHHE ¢ IPUMEHEHUEM KOPHEW U CTETIEHEN ITPU BBIYMCIEHUH CPEAHMX, IETIEHUH OTPE3Ka B «30J10TOM
ceyeHumn». PellleHne NpuKkIIaJHbIX 3a/1a4 HECIOKHBIE IPOLIEHTHI




Conep:xxanue 00y4eHust

XapakTepuCcTHKA OCHOBHBIX BU/I0B J1eSITEJIbHOCTH CTYJAE€HTOB (HA YPOBHE Y4eOHbIX /IeliCTBH)

DopMmyIupoBaHUE ONpeAeIEeHUI TPUTOHOMETPUUECKUX (DYHKIUH 1711 YIJIOB TOBOPOTA U OCTPBIX YIJIOB
IPSMOYTOJIBHOTO TPEYTOJIbHUKA M 00BSICHEHUE MX B3aUMOCBS3H

OcHoBHBIE [TprMeHeHne OCHOBHBIX TPUTOHOMETPUYECKHUX TOXKIECTB Il BBIYMCICHHSI 3HAUYEHHUS TPUTOHOMETPUYECKUX (PYHKLIUI
TPUTOHOMETPUYECKUE 10 OJJTHOM U3 HUX
TOKJECTBA
[IpeobpazoBanue npocreiimux | M3yueHne ocHOBHBIX (hOPMYJT TPUTOHOMETPHH: (DOPMYJIIBI CIIOKEHUS, YABOCHHS, IPeoOpa3oBaHUE CyMMBbI
TPUTOHOMETPUUYECKUX TPUTOHOMETPUUYECKUX (PYHKLUH B IPOU3BEICHUE U IPOU3BEICHHS B CyMMY U IPUMEHEHHUS IIPU BBIYMCICHUN
BBIPaXKCHUHN 3HA4YECHUS] TPUTOHOMETPUYECKOIO BBIPAXKEHUS U YIIPOLLECHMUS €TO.
O3HakoMJIEHHE CO CBOMCTBAMHU CUMMETPUH TOUEK HA €JMHUYHON OKPYXHOCTH U IIPUMEHEHUS MX IS BBIBOJA (POPMYIIT
IIPUBECHUS
IIpocreimue Pemenue o ¢popmynaM U TPUTOHOMETPHUECKOMY KPYTY MPOCTEHIITNX TPUTOHOMETPUUECKUX YPaBHEHHH.
TPUTOHOMETPUUYECKHE [TpumeHeHne 00IMX METOJJOB PELICHUs ypaBHEHUH (pUBEIEHUE K TMHEHHOMY, KBaIpaTHOMY, METOJ] pa3J0XKeHUs Ha

YPAaBHEHUS U HEPABEHCTBA

MHO’KUTENH, 3aMEHbI [IEPEMEHHON ) TIPU PELLIEHUN TPUTOHOMETPUUECKUX YPABHEHUH.
YMeHne oTMeuaTh Ha Kpyre peleHus IpOCTEHIINX TPUTOHOMETPUIECKUX HEPABEHCTB

ApKcuHycC, apKKOCHHYC,
apKTaHT'€HC YUCIIa

O3HakoMJIEHHE C TIOHATHEM OOPaTHBIX TPUTOHOMETPUUYECKUX (PYHKIUH.
N3yuenue onpeneneHnii apkCuHyca, apkKOCHHYCa, apKTaHI'€Hca Yuciia, (popMysInpoBaHue UX, N300pakeHHe Ha
€AMHUYHOM OKPYKHOCTH, IPUMEHEHUE NPU PELIEHUHN YPaBHEHUM

®YHKIIUU, UX CBOUCTBA U TPA®UKHU

DyHKIUY.
[TonsiTHE O HEMPEPBIBHOCTH
byHKIIUN

O3HaKOMJIEHHE C TOHATHEM NIEPEMEHHOM, IPUMEPAMHU 3aBUCUMOCTEN MEKIY IEPEMEHHBIMM.

O3HakoMIIEHHE C TIOHSATHEM TpaduKa, OTpeieiIeHne PUHAUICKHOCTH TOUKU TpaduKy ¢pyHKImu. OnpeneneHue mo
dopmyIe mpocTeiiiel 3aBUCUMOCTH, Bua ee rpaduka. Beipaxxenue no gpopmyiie oJHOMH nepeMEeHHON yepe3 ApyrHe.
OsHaxkomiieHHE C onpeeneHneM (GpyHKunu, GopMyIHpOBaHUE €TO.

Haxoxnenue o0Gnactu onpeaeneHus U 00J1acTh 3HaYeHUH GYHKLIUU




CaoiicTBa (HyHKIHH.

I'paduueckas naTEpIIpETALIHS.

[Tpumeps! pyHKIMOHATBHBIX
3aBUCUMOCTEN B pEeAJIbHBIX
nponeccax U ABJICHUAX

O3zHakoMJIeHHE ¢ TpIMepaMu QyHKIIMOHATHHBIX 3aBUCUMOCTEN B PEaTbHBIX MPOIECCaX U3 CMEKHBIX JUCIIUILTHH.
O3HaKOMJICHHE C I0KA3aTEIHHBIMH PACCYKICHUSIMH HEKOTOPHIX CBOMCTB JIMHEWHOW W KBaAPATUYHON (QyHKIINH,
NPOBE/ICHUE UCCIIEOBAHUS IMHEHHOM, KyCOYHO-TUHEHHOM, APOOHO-ITMHEHHON U KBaApaTUIHON (DYHKITHIA,
noctpoenue ux rpaduxos. [locrpoenue u urenue rpadukoB Gynkiuii. MccnenoBanne QyHKIum.

CocraneHue BUI0B PYHKLUH 110 TaHHOMY YCIIOBHIO, PELICHHUE 3a7a4 Ha SKCTPEMYM.

Brimonaenune npeodpazoBanuii rpaduika GyHKIHN

Oo6patHbie QyHKIIH

Nzydenue nonsitust o0patHON (GyHKINH, ONpeieNIiCHHE BUAA U IIOCTpoeHue rpaduka oOpaTHON (yHKIHH,
HaXOJKJEeHHE ee 00JacTu onpeaesieHus 1 o0nacTi 3HaueHui. [IpumeHenne cBOUCTB (pyHKIMI ITpH UCce0BaHUH
YPAaBHEHUH U PEIICHNUH 3a7a4 Ha SKCTPEMYM.

O3HakoMJIEHHE C TIOHATHEM CIIOKHOW (DYyHKIIMU

CrenenHble, OKa3aTelbHbIE,
jorapu(pMUIECKUE 1

Brruncnenue 3naueHnii GyHKIUN 0 3HAYEHUIO apTyMEHTA.
OmnpeneneHne NOJI0KESHNS TOYKH Ha TpaduKe 1Mo ee KoopauHaTaM U Hao0opoT. Vcronb30BaHie CBOMCTB (yHKIIUIA

TPUTOHOMETPUUYECKHE JUIs CpaBHEHMsI 3HAYCHUH CTerneHel u jorapugmos.

¢bysakuuu. OOpaTHbIe [TocTpoenue rpapukoB cTENEHHBIX U JOTAPUPMUUECKUX (QYHKIIHI.
TPUTOHOMETPUUYECKHE

byHKIMN

Conep:xkanue o0yueHust

XapakTepuCcTHKA OCHOBHBIX BU/I0B JAeSITEJIbHOCTH CTYJA€HTOB (HA YPOBHE Y4eOHbIX /IeiCTBHH)

Perienune nmokaszaTesNbHBIX U JOrapUPMUUECKUX YPABHEHUN M HEPABEHCTB 110 U3BECTHBIM AITOPHUTMaM.
O3HaKOMJICHHOE TTOHATHEM HETPEPHIBHOM MEPUOANIECCKON PYHKIINU, (HOPMYIUPOBAHUE CBOMCTB CHHYCA M KOCUHYCA,
MOCTPOCHHE UX TPaPHUKOB.

O3HakOMJIEHHE C TOHATHEM FapMOHMYECKHUX KOJIeOaHUI U MpUMepaMu TapMOHUYECKUX KOJIeOaHUH I OIMCAHUS
IPOIIECCOB B (pr3MKe U APYrux obsacTsax 3HaHus. O3HAKOMIICHHE C TIOHATHEM Pa3phIBHOM MEPUOANYECKON (PYHKINH,
dbopMynMpoBaHHE CBOICTB TaHI€HCA U KOTAHTE€HCA, IOCTPOEHUE UX IpadUKOB.

[Tpumenenue cBoMCTB GYHKIMHN 7151 CpAaBHEHUSI 3HAUCHUH TPUTOHOMETPHUECKUX (DYHKITHIA, perIeHus
TpUroHOMeTpHuueckux ypaBHeHHil. [locTpoenne rpadukoB 0OpaTHRIX TPUTOHOMETPUUYECKUX (DYHKLNI U ONpeneeHe
1o rpadKaM UX CBOICTB.

BrimonaeHne npeobpazoBanus rpagukoB




HAYAJA MATEMATHYECKOI'O AHAJIM3A

TlocienoBaTeapHOCTH

O3HaKkOMJIEHHE C TOHITHEM YUCIIOBOM MOCIIEI0BATEILHOCTH, CIIOCO0aMHU €€ 3aaHMsl, BHIYUCICHUSIMH €€ YJICHOB.
O3HakoMJIEHHE C TIOHATHEM Tpeziesia Mocaea0BaTeabHOCTH. O3HAaKOMIICHHE C BBIYMCICHUEM CYMMbI OE€CKOHEUHOTO
YHCJIOBOTO psifia Ha MPUMEPE BBIUMCICHHUS CyMMBbI OECKOHEUHO YOBIBAIOIIEH r€OMETPUIECKON MTPOrPECCU.
Pemienue 3a1a4 Ha mpuMeHeHUE POPMYIIBI CyMMbI OECKOHEYHO YOBIBAIOIIECH T€OMETPHUECKOM POTPecCcun

[IpousBogHas u ee
IIPUMEHEHNE

O3HaKOMJIEHUE C TIOHATUEM MTPOU3BOIHOM.

Wzydenue u GpopMyIHpoBaHUE €€ MEXaHUYECKOTO U TEOMETPHUUECKOT0 CMBICIA, U3yUEHHE aITOPUTMA BIYUCICHHS
IPOM3BOJIHON Ha MPUMEPE BBIUMCIIEHUS] MTHOBEHHON CKOPOCTH M YTJII0BOr0 KO GUIMEHTA KacaTeIbHOM.
CocraBieHue ypaBHEHHUS KacaTeabHOH B 0011eM Buje. Y cBoeHue npaBuil AupHepeHIupoBaHus, TaOIUIIbI
IPOM3BOJIHBIX AJIEMEHTAPHBIX (PYHKIM, npuMeHeHne A 1uddepeHIupoBaHus GyHKIMNA, COCTABICHHS ypaBHEHMSI
KaCaTeJIbHOM.

N3yuenune TeopeM 0 CBS3M CBOMCTB (DYHKIIMH W MPOU3BOIHOM, POPMYITHPOBKA HX.

[IpoBeneHue ¢ MOMOIIBIO TPOU3BOIHON UCCIEN0BaHHUS (DYHKIMH, 3aJaHHON (POpMYJION. Y CTaHOBJICHUE CBSI3U CBOMCTB
(GYHKIIMHM U TPOU3BOIHOM 10 uX rpadukam. [IpumeHeHrne npon3BOJHON Ui pelIeHus 3a]]a4 Ha HaX0XKJIEHUE
HauOOJIBIIEr0, HAMMEHBILIETO 3HAYCHHS U Ha HaXO0XKJCHUE IKCTpeMyMa

IlepBooOpa3Has u UHTETpaj

O3HakoMJICHHE C TIOHATHEM HMHTErpaia U MepBOOOpa3HOii.

N3yuenune nmpaBuia BEIYUCICHUS TepBO0Opa3Hoii u Teopembl HeroTona— JleiOnuia.

Pemienue 3a1a4 Ha CBSI3b IEPBOOOPA3HON U €€ IPOM3BOIHON, BRIYHCICHHUE TIEPBOOOPA3HOM ISl JaHHOU (DYHKILIUU.
Pemienue 3aa4 Ha IpUMEHEHUE UHTETpasia JUIsl BBIYUCIEHUS (PU3NUECKUX BEIUYUH U IUIOIAAeH

YPABHEHUSA 11 HEPABEHCTBA

YpaBHEHUS U CUCTEMBI
yYpaBHEHUN
HepaBeHnctBa u cuctemsl
HEPaABEHCTB C JIBYMs
MIEpEMEHHBIMU

O3HakoMJIeHHE ¢ MPOCTEHIINMU CBEJCHUAMHU O KOPHSAX alreOpanyecKux ypaBHEHUH, IOHATHAMHU UCCIIEI0BaHUS
YPAaBHEHUU U CUCTEM yPaBHCHUM.

W3y4eHne Teopuu paBHOCWIBHOCTH YPABHEHHUH U €€ MpuMeHeHus. [loBTopenune 3anucu pemenns cTaHAapTHBIX
ypaBHEHHIA, TPUEMOB IIpeoOpa30BaHus YpaBHEHUI I CBEACHUS K CTAaHAAPTHOMY ypaBHEHHIO.




Coaepxxanue o0yueHust

XapaKTepncTnKa OCHOBHBIX BUJAOB I€ATECJIBHOCTH CTYACHTOB (Ha YpPOBHE y‘{eﬁHI)IX HeﬁCTBHﬁ)

Pemenue panoHanbHbIX, HPPalOHAIBHBIX, TOKA3aTEIBHBIX U TPUTOHOMETPUYECKUX YPABHEHUN U CHUCTEM.
Hcnonp3oBanue CBOMCTB U TpaukoB (DYHKIIHIA 1JIsl pelieHns: ypaBHeHNH. [10BTOpeHrne OCHOBHBIX IPUEMOB PEIICHUS
cucreM. Penienne ypaBHeHU# ¢ MpUMEHEHHEM BCeX NMPUEMOB (pa3okKeHHs Ha MHOKUTENN BBEIEHUS HOBBIX
HEU3BECTHBIX, IOJICTAHOBKHU rpa)uuecKoro MeToa).

Pemienue cuctem ypaBHEHH ¢ MPUMEHEHUEM Pa3IUYHBIX CIIOCOOOB.

O3HakoMJICHHE C OOIIMMH BOTIPOCAMH PEIICHUS] HEPABEHCTB U HCIIOJIB30BAHNE CBOWCTB M IpaduKOB (PYHKIUI MTpH
pEILIEHNN HEPABEHCTB.

Pemenuie HepaBEeHCTB M CUCTEM HEPABEHCTB C MPUMEHEHUEM Pa3InYHbIX cr1oco00B. [IpuMeHeHre MaTeMaTH4YeCKIX
METOIOB JJIsl PEIIEHUS COAEPIKATENIbHBIX 3a/1a4 U3 PA3JIMYHbIX 00JIacTel HayKH U MpakTUKU. HTepnpeTupoBaHue
PEe3yabTAaTOB C YY4ETOM PEAJIbHBIX OIPAaHUYCHUN

3JEMEHTHI KOMBUHATOPUKH, TEOPUU BEPOATHOCTEN U CTATUCTUKHA

OCHOBHBIE TOHATHSA
KOMOHMHATOPUKH

W3yuenue npapuiia KOMOMHATOPUKHU U IPUMEHEHHE TIPU PEIIeHNH KOMOMHATOPHBIX 3a/a4. PemeHre KoMOMHATOPHBIX
3aJja4 METOIOM Iepedopa U MO MPaBUILy YMHOXKEHHUS.

O3HaKoMJICHHE C IOHATUAMU KOMOMHATOPUKHU: Pa3MELICHUAMH, COUETAaHUAMU. IEPECTAHOBKAMU U (OPMYIIaMu JIJIst
UX BbIYHUCIICHHUS.

OOnbsicHeHHE U TpUMEHEeHHEe (JOPMYJT all sl BHIYKUCIICHUS pa3MEIICHUH, IEPECTAaHOBOK M COYETAHUMN MPH PEIICHUH
3a1a4.

Osnakomiuenue ¢ OuHoMoM HeioToHa 1 Tpeyronbaukom [lackans. Pemenue npakTuyeckux 3aay ¢ UCHOIb30BAHUEM
NOHATUI U IPaBUI KOMOMHATOPUKHU

DNEMEHTHI TEOPUU
BEPOATHOCTEH

N3ydeHnne ki1accu4eckoro OnpeesieHns: BEPOITHOCTH, CBOMCTB BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.
PaccmoTpenue npuMepoB BEIYUCIECHHsI BeposTHOCTEH. Perienune 3a1a4 Ha BBIYMCICHUE BEPOSITHOCTEH COOBITHIM

[IpencraBnenne qaHHBIX
(TabauIpBl, TMarpaMMBl,

rpaduKn)

O3HaKOMJIEHHE C MPECTABICHUEM YUCIIOBBIX JAHHBIX U UX XapaKTEPUCTUKAMH.
Pemenue npaktuueckux 3aad Ha 00pabOTKy YMCIIOBBIX JAaHHBIX, BEIYUCICHUE UX XapaKTEPUCTUK

I'EOMETPUA

[IpsiMBbIE M TUTIOCKOCTH B
IIPOCTPAHCTBE

dopMyIMpOBKa U MPUBEICHHUE JI0KA3aTEIHCTB MPU3HAKOB B3aUMHOTO PACIIOIOKEHHUS MPSMBIX U TJIOCKOCTEH.
Pacrio3naBanue Ha yepTexkax U MOJIEISIX PA3IMYHBIX CIIy4aeB B3aUMHOTO PACTIONOXKEHHS MPSAMBIX U TIIOCKOCTEH,
apryMEHTHPOBaHUE CBOUX CYXKICHHI.

DopMyIupOBaHUE ONIPeACTICHIH, MPU3HAKOB U CBOWCTB MapaUIebHBIX U MEPIEHANKYISPHBIX MJIOCKOCTEH,




JBYTPAaHHBIX U JINHEHHBIX YTIIOB.

BeimonHeHHe MOCTPOEHUS YIIIOB MEXTY HPSMBIMH, TIPSIMOI 1 TIOCKOCTBIO, MEKAY MIIOCKOCTSIMU IO OIHCAHHIO U
pacro3HaBaHHE UX Ha MOJETIX.

[TpuMeHeHre TPU3HAKOB M CBOWCTB PACHOI0KEHHS NPSAMBIX U IFIOCKOCTEH P PEIICHNH 3a1a4.

N300paskeHre Ha pUCYHKAX U KOHCTPYHUPOBAHHE Ha MOJIEIISIX EPIEHIUKYIISAPOB M HAKJIOHHBIX K IJIOCKOCTH, TPSMBIX,
HapauIeIbHBIX IUIOCKOCTEH, YTII0OB MEXKy IPSMOH M INIOCKOCTHIO M 000CHOBAaHHE TTOCTPOCHHS.

Pemienue 3a1a4 Ha BBIYHCICHUE T€OMETPUUCCKUX BeIWYHH. ONHUChIBAHNUE PACCTOSHUS OT TOUKHU 0 TIIOCKOCTH, OT
IpSIMOH 10 TNIOCKOCTH, MEXKY TNIOCKOCTSIMH, MEX/Ty CKPEIIMBAIOIINMUCS NPSIMBIMH, MEKIY TPOU3BOIBHBIMU
¢burypamu B mpoCTPaHCTBE.

Coaepxxanue o0yueHust

XapakTep 0CHOBHBIX BHJ0B JeSITeJIbHOCTH CTY/ICHTOB (Ha YPOBHe Y4eOHBbIX AelicTBH)

DopMyIUPOBAaHUE U IOKA3BIBAHUE OCHOBHBIX TEOPEM O PACCTOSHHUAX (TEOpEMa CyIIECTBOBaHMsI, CBOMCTBA).
N3o06paxenne Ha yepTexax U MOJENSIX PacCTOSIHUS U 000CHOBaHHME CBOUX CykJeHull. OnpeneneHue U BIYUCICHUE
paccrostHui B mpocTpancTse. [Ipumenenne GopmMys 1 TeOpeM IUTAaHUMETPHUH JUIs PELIeHUs 3aad.

O3HaKOMJIEHHE C IOHSITHEM MapaIeIbHOTO MPOSKTUPOBAHUS U €r0 cBoMcTBaMU. DopMyHpoBaHUE TEOPEMBI O
Iromaaun OpTOFOHaHLHOI\/JI MMPOCKIIMKU MHOT'OYT'OJIbHHKA.

[Ipumenenue Teopuu 111 000CHOBAHUS MOCTPOCHUI U BHIYUCIICHHUH.

ApPryMEHTHUPOBaHHE CBOUX CYKJICHUN O B3aUMHOM PACIIONIOKEHUH IPOCTPAHCTBEHHBIX (pUryp

MHOrorpaHHuKu

OnucaHue U XapakTEPUCTUKA Pa3IUYHbIX BUJOB MHOTOIPAHHHUKOB, [IEPEUNCICHUE UX DJIEMEHTOB U CBOMCTB.
N300paskeHre MHOTOTPaHHUKOB U BBIITOJHEHUE TIOCTPOCHHUS Ha N300paXKEHUSIX U MOJAEIISIX MHOTOI'PaHHHUKOB.
Boruncnenue TMHENRHBIX 3JIEMEHTOB U YTJIOB B MPOCTPAHCTBEHHBIX KOH(UTYpaAIUIX, apTyMEHTUPOBAHHE CBOUX
CYXKICHUU.

XapakTepucTuka u n300pakeHue CeYeHUs, pa3BepPTKH MHOTOIPaHHUKOB, BEIUMCIICHHE TUIOMIaIel TOBEPXHOCTEH.
[TocTpoeHne mpocTedmx cedeHuit Kyoa, mpu3mbl, nmupaMusl. [Ipumenenue GpakToB v CBEACHUHN U3 ITIAHUMETPUH.
O3HakoOMIJICHHE C BUAAMU CUMMETPHI B IPOCTPAHCTBE, (HOPMYJIHUPOBAHUE OMPEISICHUI U CBOMCTB. XapaKTEPUCTHKA
CUMMETPUH TeJl BpaIllEHUsI 1 MHOIOIPaHHUKOB.

[IpumeHeHne CBOMCTB CUMMETPHUU TIPU PEIICHUU 3a/1ad4.

Vcnonb30BaHue NpHOOPETEHHBIX 3HAHUN JJIS1 HCCIIEIOBAHUS M MOJICIMPOBAHUS HECTIOKHBIX 3a7au.

N306paxeHne OCHOBHBIX MHOTOI'PAaHHUKOB M BBIITOJIHEHUE PUCYHKOB 110 YCIOBHM 3a7a4




Tena u noBepxHOCTH
BpalllCHAN

O3HakoMJICHHE C BUJIAaMH TeJ BpaleHus, GOpMyIUPOBAHNUE UX OINPEIEICHUI U CBOWCTB.
dopMyIMpOBaHUE TEOPEM O CEUEHUH IIapa MIOCKOCTHIO U TIJIOCKOCTH, KacaTeIbHOU K cdepe.
XapakTeprucTruKa U U300paXeHue TeJ BPaICHHs], UX Pa3BEPTKU, CEUCHUS.

Pemenue 3aga4 Ha NOCTpOCHUE CEYEHUM, BBIYMCIICHHUE JJIMH, PACCTOSIHUM, YTJIOB, mtonaaei. [Iposenenne
JIOKA3aTeJIbHBIX PACCyKICHUN IIPU PEILICHUU 3a1ad.

[IpuMeHeHne CBOWCTB CHMMETPHH MPHY PEIICHHUH 3a7a4 Ha Tejla BPAIICHHs, KOMOMHAIIMIO TE.
N300pakeHre OCHOBHBIX KPYTJIBIX TEJ U BBINOJIHEHHUE PUCYHKA IO YCIOBHUIO 33a4H

W3mepeHus B reoMeTpun

O3HakoMJICHHE C MMOHATUAMH IUIOMIAAM U 00beMa, aKCHOMaMU M CBOMCTBaMHU.

Pemrenue 3aa4 Ha BBIYHCIICHHE TUTOMIAICH TUNIOCKUX (PUTYp C MPUMEHEHHEM COOTBETCTBYIOMUX (GOpMYT U (HaKTOB U3
[IJIJAHUMETPUHU.

W3ydenue TeopeM 0 BBIYHCICHUN 00BEMOB IPOCTPAHCTBEHHBIX TEJ, PEIICHHE 3a]a4 Ha MpUMEHEHHEe (HopMyIT
BBIUUCIICHUS] 0O BEMOB.

N3yuenne popmy: sl BBIYMCIIEHUS TUIONIAI€H TOBEPXHOCTEN MHOTOIPaHHUKOB U TEJI BPALLEHUS.

O3HaKoMJICHHE C METOJIOM BBIUMCIICHUS MJIOLIAIU IOBEPXHOCTH ChEpBbI.

PemeHne 3a1a4 Ha BBIYKMCIICHHE IIJIOMIACH TOBEPXHOCTH IPOCTPAHCTBEHHBIX TEIl

KOOp,I[I/IHaTBI " BCKTOPLI

O3HaKkOMJIEHME ¢ IOHATHEM BeKTOpa. M3ydeHne nekapToBOM CUCTEMBI KOOPAUHAT B IIPOCTPAHCTBE, IOCTPOEHUE 10
3aJJaHHBIM KOOpJMHATAM TOYEK U IJIOCKOCTEH, HaX0XKACHUE KOOPUHAT TOYEK.

HaxoxneHue ypaBHEHUH OKpPYKHOCTH, Cepbl, IUIOCKOCTH. Bbuncienne paccToOsTHUNA MEXy TOUKaMH.

N3ydeHne cBONCTB BEKTOPHBIX BEIUUNH, IPABUJI Pa3I0KEHUS BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, MPABUI
HaXO0XJIECHHs KOOpAUHAT BEKTOpa B POCTPAHCTBE, IPaBUJI JEHCTBUI C BEKTOPaMH, 3alaHHBIMA KOOPJUHATAMH.
[IpumeHeHne TeoOpuu NpHU PELICHUH 3a/1a4 Ha JEHCTBUS C BEKTOpaMHU.

N3y4eHne cKansipHOro MpOU3BEIEHUS BEKTOPOB, BEKTOPHOTO YpaBHEHUS NPAMOM U II0ckocTu. [IpuMenenue reopun
IIpU PELICHUH 334 Ha AEUCTBUS C BEKTOPAMH, KOOPAMHATHBIN METOM, IPUMEHEHUE BEKTOPOB IS BHIYUCICHUS
BEJIMYHH YTJIOB U PACCTOSTHUM.

O3HaKOMIIEHHE C 10Ka3aTEIbCTBAMU TEOPEM CTEPEOMETPUH O B3aUMHOM PACIIOJIOKEHUH MPSIMBIX U IIJIOCKOCTEN C
HCIOJIb30BAaHUEM BEKTOPOB




YciioBuS peaiu3aluu NPporpamMMmel
.1. TpeGoBaHUs K MUHUMAJILHOMY Y4€0HO-METOINYECKOMY M MAaTEPHAIIBHO - TEXHUYECKOMY
obecrnieuennto [IporpamMmbpl yueOHON AUCIUILTUHBI «MaTeMaTuKa

OcBoenue nporpamMmbl yueOHOM AMCHUIUIMHBI «MaTtemaTtuka» MpeArnoiaraeT Haludue B
npodeccHOHaIbHONM  00pa30BaTeNbHOM  OpraHu3alluy, pealu3yloued  o0pazoBaTEIbHYIO
mporpamMmy cpemHero obmiero oOpaszoBanus B mpenenax ocBoeHus OIIOII CIIO na 6ase
OCHOBHOTO 001ero obOpa3zoBaHus, y4yeOHOro KaOMHETa, B KOTOPOM HMMEETCS BO3MOXKHOCTH
obecrieunTh OOydJaronuMcs CBOOOIHBIM focTynn B MHTEpHET BO BpeMsi y4eOHOTO 3aHATHUS W
nepuoJi BHEY4eOHOU AeATEIbHOCTH.

[lomemenne kabuMHETa  JOJMKHO  YNOBIETBOPSATH  TpeboBaHusM  CaHUTapHO -
sanuaeMHoNIorndeckux npaswil u HopmaTuBoB (CanlluH 2.4.2 Ne 178-02) m ObITh OCHameHO
TUNOBBIM  O0OPYZOBAaHHMEM, YyKa3aHHbIM B HACTOSIIUX TpeOOBaHMSX, B TOM 4YHCIIE
CHELMATU3UPOBAHHON y4ueOHOM MebOenbl0 M CpeAcTBaMU OOYYEHHUS, JOCTATOYHBIMH IS
BBIMOJHEHUsI TpeOOBaHMI K YpOBHIO MOATOTOBKH oOyuaromuxcs.( I[luceMo MunmcrepctBa
obOpazoBanuss u Hayku P® ot 24.11.2011 Ne MJI-1552/03 «O06 ocHameHuu
00111e00pa30BaTEIBHBIX YUPESKICHUN YICOHBIM U yI€OHO-Ta00paTOPHBIM 000PYAOBAHUEM)). )

B kabunere MOMDKHO OBITh MYJIBTUMEAMIHOE O0OPYIOBAaHHUE, IMOCPEIACTBOM KOTOPOTO
Y4aCTHUKHA 00pa30BaTeIbHOIO IMpollecca MOTYT MPOCMATPUBATh BU3YalbHYIO0 WH(OPMALIUIO 1O
MaTeMaTHKe, CO3/]aBaTh MPE3CHTAIlNH, BUICOMATepUabl, HHbIE TOKYMEHTHI.

B coctaB y4eOHO-METOAMYECKOTO U  MaTepUalbHO-TEXHUYECKOTOo  obOecreyeHus
pOrpaMMbl Y4eOHOM TUCIUTUTHHEI « MaTeMaTHKay BXOJISAT:

e MHOTO()YHKIMOHAIBHBIN KOMILJIEKC TIPETIOIaBaTeIs;

® HamIIHBIE TOCOOMS (KOMIUIEKTHI YYeOHBIX TaOJWIl, IUIAKATOB, IOPTPETOB
BBIIAIOIINXCS YYEHBIX-MaTEMaTUKOB U JIp.);

e HH(QOPMAIIMOHHO-KOMMYHUKAaTUBHBIE CPE/ICTBA;

® OSKpaHHO-3BYKOBBIE TOCOOMS;

® KOMIUIEKT TEXHHYECKOM MOKYMEHTAallid, B TOM YHCJE MAacrlopTra Ha CpeAcTBa
00y4YeHHsI, THCTPYKLIMH 10 MX HCIIOJIB30BAaHHIO U TEXHUKE 0€301TaCHOCTH;

e OuOMmoTeuHBIN PoH/.

B 6ubnmoreunsiii GoHA BXOASAT y4eOHHKH, yueOHO-MeToaudeckue KomIuiekTol (YMK),
oOecreynBarone OCBOE€HHE Y4eOHOM maucHUIUIMHBI «MareMaThuka» peKOMEHJIOBaHHbIE WU
JOTIYIICHHBIE NJIsi UCTOJb30BAaHUS B MPO(ECCHOHANBHBIX 00pa30BaTENbHBIX OpPTaHU3AIUIX,
peanu3yromux 00pa3oBaTeIbHYI0 MPOTPaAMMYy CpeIHEro oOmero oOpa3oBaHUs B Ipelenax
ocoenus OITOIT CITO Ha 6a3e 0CHOBHOTO 00IIIET0 00pa30BaHMSL.

buGmmoreunsiii  GoHA MOXKET OBITh JONOJHEH SHUIUKIONEANUSMH, CIHPAaBOYHUKAMH,
Hay4YHOH, HAy4YHO-TIONYJIAPHOU U IPYTOM JIUTEPATyPOU MO MAaTEMATHUKE.

B mpouecce ocBoeHHs TporpaMMbl y4eOHOW MUCHHUILIMHBI «MaremaTtuka»  CTYACHTHI
JIOJKHBI TOJIYYHTh BO3MOXKHOCTh JOCTYNa K OJJIEKTPOHHBIM Y4eOHBIM MaTepuaiaMm IO
MaTeMaTHKe, UMEIOIIUMCS B CBOOOIHOM JOCTyINe B ceTh VIHTepHEeT (3JIEKTPOHHBIM KHHUTAM,
MpakTHUKyMaMm, TecTam, Matepuanam EI'D u ap.).

2. UnpopmanmnoHHoe obecneyeHue

OcHogHble UCMOYHUKU:

1.I'ycak, A. A. Matemaruka : mocobue-pernerutop / A. A. I'ycak, I'. M. I'ycak, E. A. bpuuukosa.
— 2-e u3a. — MuHck : Terpanut, 2018. — 720 c. — ISBN 978-985-708-1-97-4. — Tekcr :
ANIEKTPOHHBIH // DIEKTPOHHBIHN pecype udpoBoit odpazoBaTensHOU cpeasl CI1O
PROFo6pa3zoBanue : [caiiT]. — URL: https://profspo.ru/books/88821

2.Kap6auunckas, H. b. MaTemaTuka : mpakTHUKyM JJI CPEAHETO TPO(PEeCCHOHATBHOTO
obpazosanus / H. b. Kap6aunnckas, E. E. XaputonoBa. — Mocksa : Poccutickuit
rOCyAapCTBEHHBIN yHUBEpcUTET npaBocyaus, 2019. — 114 c¢. — ISBN 2227-8397. — Texkcr :


https://profspo.ru/books/88821

ANIEKTPOHHBIH // DIEKTPOHHBIHN pecype udpoBoit odpazoBaTensHOU cpeasl CI1O
PROFoGpa3oBanue : [caiiT]. — URL: https://profspo.ru/books/94184

3. Maremartuka. COOpHUK 3a7a4 10 yriayOJeHHOMY Kypcy : yueOHO-MeToaudeckoe nocooue / b.
A. bynak, H. [I. 3omotapésa, 10. A. [lonos [u np.] ; moa penakuueid M. B. ®enotoa. — 5-¢
u3. — Mocksa : JIabopatopust 3Hanuit, 2020. — 327 ¢. — ISBN 978-5-00101-707-3. — Tekct
: QJIEKTPOHHBIH // DNeKTpoHHBIN pecypc 1udpoBoii oOpazoBatensHol cpeasl CITO
PROFoGpa3oBanmue : [caiiT]. — URL: https://profspo.ru/books/98524

4.bammaxoB M.W. Maremaruka: anredpa u Hauajga MaTeMaTUYECKOTO aHAJIW3a, FEOMETPHSL:
YY9EeOHUK IS CTYICHTOB MPOQECCHOHAIBHBIX 00pa30BaTEIBHBIX OpraHU3aIui, OCBANBAOIINX
npodeccuu u cnermanbHoctu CI10. — M., 2021

5. bammakoB M. MaTtemartuka: anreOpa v Hayajla MaTEMaTUYECKOTO aHajn3a, FeOMETPUSL:
COopHuK 3a1a4 MpoPMIBHON HanpaBiIeHHOCTH: y4ueb. [Tocodue ist cTyIeHTOB
podeCCHOHANIBHBIX 00pa30BaTEIBHBIX OpTraHU3aIlNil, OCBAMBAIOIINX MPOdECCHH U
cnenuanpHocTu CIIO. — M., 2021

JlonoIHUTEIbHAS JIUTEpPaTypa

1.bammvakoB M.M. Maremartuka: anrebpa 1 Hauana MaTeMaTHYECKOT0 aHalu3a, FTeOMETPUs.
YUeOHHUK JUIS CTYACHTOB MPO(HECCHOHAIBHBIX 00pa30BaTEIbHBIX OPTaHU3AINH, OCBANBAIOIIINX
npodeccun u crierpanbHocTH CI10. — M., 2017

2. bammakoB M. MartemaTuka: anredpa 1 Hayana MaTeMaTHUYECKOIO aHalln3a, TeOMEeTpHUs:
COopHuK 3a1a4 MpoPMIBHON HanpaBiIeHHOCTH: yueb. [Tocodue st cTyIeHTOB
po(heCCHOHATLHBIX 00PAa30BATEIHLHBIX OPTAHNU3AIHA, OCBAMBAIOIINX MPOPECCUU
cnenuanpHocTH CIIO. — M., 2017

3. Maremaruka: anre0pa U Hayajia MaTEMaTHUECKOTO aHaJIn3a, FeoMeTprs. AireOpa u Havyana
MareMmaruudeckoro ananuza.l0-11 kmaccer: yueb. s oOieoOpa3oBart. opraHu3aiuii: 6a3oBbIi U
yray6a. yposuu/ [LLILA. Anumos, FO.M. Konsirun, M.B. Tkauesa u n1p.]. — 9-e uzn.— M.:
[Ipoceemenue, 2021. — 463 c.: u.
4.Matemaruka: anreOpa 1 Hadaja Maremarudeckoro aHanusa. ['eomerpust .10-11 kmacesl: yueo0.
JUTst 001IIe00pa3oBaT. opranu3aiuii: 6a3oBeii u yriryosn. ypoau/ [JI.C. AnartacsH, B.®. byTy30B,
C.b. Kagomues u ap.]. — 9-e uza.— M.: IIpocsemienne, 2021. — 287 c.:uin.

IIporpammHoe obecnieyeHne

MS Win XP Professional SP2 32-bit Russian Legalization DVD License Ne43899319,
munieH3upoBanHbii goroop ot 07.05.2008 (OO0 «HIIO Huaykuus bpsiHCKOE Tpenct.»),
«Microsoft Office Standart 2007» Microsoft Open License 43178755 (OOO «HIIO
WNunyxnus»), HoMep 3akaza ToproBoro nocpeanuka : ML766281-3

HNHTepHeT — pecypcebl

http: //www.iprbookshop.ru/ - nexTporHo-0ubaMOTeuHas cuctema [PRbooks
http://www.consultant.ru/ - CipaBoYHO-IIpaBOBast

cucrema Koncynprantlntoc

http: //www.elibrary.ru/ - HarimonanbsHas snekTpoHHas OMOIMOTEKA

http: //www.edu.ru/ - ®enepanbubiit UaTepHeT-niopTan «Poccuiickoe oOpa3zoBaHue»



https://profspo.ru/books/94184
https://profspo.ru/books/98524
http://www.iprbookshop.ru/
http://www.consultant.ru/
http://www.elibrary.ru/
http://www.edu.ru/

3. MeToauyeckue PpeKOMEHIAUMH I HHBAJIUAOB W JIMI € OrpaHUYEeHHBIMHU
BO3MOKHOCTSIMH 3710POBbSI

Jlns o0ydarommxcs ¢ OrpaHUYEeHHBIMHA BO3MOKHOCTSIMH 3710POBbS MOTYT ITPUMEHSATHCS
cienyromre (opMbl OpraHU3aIUH MEAArorHuecKoro mporecca ¥ KOHTPOJIs 3HAHHM:

07151 C1ab0BUOAUMUX

- o0ecrieunBaeTCsl MHAUBHIyalIbHOE paBHOMEpHOE ocBerieHne He MeHee 300 JroKc;

- A7 BBINOJHEHUS KOHTPOJBHBIX 3aJaHUN MpPHU HEOOXOJMMOCTH IPEIOCTABISETCS
YBEJIMYHMBAIOLIEE YCTPOUCTBO;

- 3Q/IaHUS IS BBITTOJTHEHHMS, & TAK)KE€ HHCTPYKIIHS O TIOPS/IKE BBHITIOTHEHUSI KOHTPOJIBHBIX
3amanuit opopmIAIOTCS yBETMUEeHHBIM HIpudToM (pazmep 16-20);

02151 2IYXUX U CIAOOCTBIUAUYUX:

- oOecrieunBaeTcs HajdM4YUe 3BYKOYCWIMBAIOIICH —ammaparypbl  KOJUIEKTHBHOTO
MOJIb30BAHUSA, TPH HEOOXOAMMOCTH OOYYAIOIIMMCS TPEIOCTABISIETCS 3BYKOYCHIMBAIOIIAS
anmnapaTtypa UHIUBHIYaIbHOTO TIOJIb30BAHNUS;

- JUTS JIMII C TSDKEJIBIMUA HapyIICHUSIMHA PEUH, TIIyXUX, CIA00CIBIMIAIINX BCe KOHTPOIbHbIE
3aJ[aHus 110 KEJTaHUI0 00YYaIOIUXCsl MOTYT IIPOBOIUTHCS B MMCBbMEHHOM (hopme.

OcHoBHO (hopMOIi OpTaHU3AINH [IEAATOTHYECKOTO MPOIIecca SBISIETCS HHTETPUPOBAHHOE
o0y4eHue HHBAIHMJIOB, T.€. BCE 0Oydaromuecs 00y4atoTcs B CMEIIaHHBIX IPYIIIax, UMEIOT
BO3MOXHOCTbH ITOCTOSTHHO OOIIATHCS CO CBEPCTHUKAMM, JIETYE aIallTHPYIOTCS B COIIIYME

Kontposb 1 orieHka pe3yapTaToB OCBOCHHS YUEOHOM TUCIUTIITUHBI

KonTponb u oneHka pe3ylbTaToB OCBOCHMSI y4YE€OHOW ITUCHUIUIMHBI OCYIIECTBISETCS
MpernoiaBaTelieM B TPOIECCe MPOBEACHUS MPAKTUYCCKUX 3aHATHH M JIaOOpaTOPHBIX padoT,
TECTUPOBAHUS, & TAKXKE BBIOJHEHUS OOYYAIOIIMMUCS WHIUBUIYAIBHBIX 3a/JaHHM, TPOEKTOB,
HUCCJIETOBAaHUM.

DopMbI U METOABI
KOHTPOJISI U
OLIeHKH
pe3yJIbTaToB
00y4eHust

PesyabTaTsl 00yyeHus
(ocBOeHHBIE YMeHHS, YCBOCHHbIE 3HAHUSA)

YMCHUA:
®  BbIIIOJIHATH apI/I(bMeTI/I‘-ICCKI/IG HeﬁCTBHH Haad 4ucjiaMH, coucTas

VY CTHBIN cUeT
YCTHBIE ¥ MUCbMEHHBIE MPUEMbI; HAXOJUTh MPUOIMKEHHbIC 3HAYEHUS

o Marematuueckuit

BeIMYMH W TIOTPENIHOCTH  BhIUUCIEHHWH  (abcomoTHas
OTHOCHUTEIIbHAs); CPABHUBAThH YUCIIOBBIC BHIPAKEHHUS, Hg frant

® HAxXOAWTh  3HAYEHUS  KOpHS,  CTENEeHH,  Jorapudma, paZIZ)/I;):TOSITeJIBHaH
TPUTOHOMETPHUYECKUX BBIPAKCHUI HA OCHOBE OIPECIICHUS, UCTIOB3Y S
IpU HEOOXOOUMOCTH HWHCTPYMEHTAJBHBIE CPEJCTBA; IMOJIb30BATHCS MaTeMaTHICCKIi
PUOJIMKEHHOM OIIEHKOH MPH MPAKTHYECKUX pacyeTax; KTAHT

® BHINOJNHATH  NPEOOpa3OBaHUsI  BBIPAXKCHHUH,  MPHUMEHSS
(opMyJiBI, CBSI3AHHBIC CO CBOWCTBAMH CTCHCHEH, JOTapUPMOB, | e ropas
TPUTOHOMETPHUYECKUX (DYHKIIHIA; npoBepka

HCNO0JIb30BATh NPHOOpPETeHHbIe 3HAHWS M YMEHHA B
NMPAKTHYECKOM 1esITeJIbHOCTH U MOBCEIHEBHOM KU3HHU:

CamocrosTenbHas




e Ui TPAKTHUYECKUX pacyeToB 1o ¢opMmysaaM, BKIIOYAs
dbopMynbl, coiepXkallue CTENeHH, pajuKajbl, JOTrapugmbl U
TPUTOHOMETPHUYECKUE (DYHKIMH, WCIONB3Yysl TPH HEOOXOJUMOCTH
CIIPaBOYHbBIE MaTEPUANIbI U POCTEHIINE BHIYMCINUTENBHBIE YCTPONCTBA.

DOyHkuuy ¥ rpaguku

YMEHHUA:

® BBIYUCIATH 3HAaYeHHE QYHKIUU [0 3aJlaHHOMY 3HAYCHHUIO
apryMeHTa IPY Pa3IUYHBIX CIIOCO0ax 3aaHusl QYHKINH;

e OmpenesITh OCHOBHBIE CBOMCTBA  YHCIOBBIX  (DYHKITHIA,
WTIOCTPUPOBATH MX Ha rpadukax;

e cTpouth rpaduKku M3yYEeHHBIX (YHKIIHHA, WITIOCTPUPOBATH IO
rpaduKy CBONCTBA AIIEMEHTAPHBIX (yHKIIHA;

® CMOJIb30BaTh MOHATHE (DYHKUMU JUIsl ONMMCAHUSA M aHau3a
3aBHCHUMOCTEH BEJIUYMH;

HCNOJIb30BATHL MNMpPHOOpeTeHHbIe 3HAHUSI M YMEHUSl B
NPaKTHYECKOIl 1eATeJIbHOCTH U MOBCEIHEBHOM KU3HHU:

e Ui ONUCAaHHWA C TOMOIIBIO  (YHKIHMHA  Pa3sTUYHBIX
3aBUCUMOCTEH, TpEICTaBICHUS UX TpapUuecKd, WHTEpHpETaluu
rpauKoB.

Hauaja MmaTeMaTH4eCKOT0 aHAJIM3a

YMEHHUA:

® HAXOJAWUTh MPOU3BOIHBIC FTTEMEHTAPHBIX (DYHKITHIA;

® UCHOJb30BATH MPOU3BOJHYIO JJISI M3YyUCHUS CBOWCTB (PYHKLHUI
U TIOCTPOEHUS Tpa(UKOB;

® [IPUMEHATh IMPOU3BOJIHYIO Ul TPOBEIEHUsS MPUOIMKEHHBIX
BBIYMCIICHH, PEIIATh 33/1a4y [IPUKIIATHOTO XapaKTepa Ha HAXOXK/ICHUE
HauOOJIBIIEr0 U HANMEHBILIETO 3HAUCHMS;

e BBIUMCIATH B MPOCTEHIIMX ClOyyasX IJIOMATd U O0BEMBI C
HCIIOJIb30BAHUEM OIIPEACICHHOIO HHTErpaa;

HCNOJIb30BAThL NPHOOpPeTeHHble 3HAHMA M YMEHHMs B
NPAKTHYECKOM JesITeJIbHOCTH U MOBCEAHEBHOM KM3HM /IS

e pelleHMs MPUKIAAHBIX 3a4a4, B TOM YHUCJIE COLHAJIbHO-
HSKOHOMHYECKUX M (PU3MUECKUX, Ha HaAMOONbIIME W HAMMEHBIINE
3HA4YEHHUs1, Ha HaXOKIEHNE CKOPOCTH U YCKOPEHUSI.

YpaBHeHUs1 1 HEPABEHCTBA

YMEHHUA:

e pewmaTh palMOHAJIbHBIC, TOKa3aTelbHbIe, Jorapudmuyeckue,
TPUTOHOMETPUYECKHE YPAaBHEHHs, CBOASINMECS K JIMHEHHBIM U
KBaJPaTHBIM, a TAK)KE aHAJIOTUYHBIC HEPABEHCTBA U CUCTEMBI;

® UCHOJB30BaTh TpapUUECKUil METON pEUIeHHs ypaBHEHHH U
HEPABCHCTB;

e u300pakaTh Ha  KOOPJIMHATHOM  IUIOCKOCTH  pEIICHUs
YPaBHEHUH, HEPABEHCTB U CUCTEM C ABYMS HEU3BECTHBIMU;

® COCTAaBJSITh M pellaTb  ypaBHEHUS W HEPABEHCTBA,

pabota

OK3aMCH

CamocTrosTenpHas
pabota

OK3aMCH

Uccnenosarenncka
s pabora

VY CTHBIN cUeT
CamMmocTosTeabpHas
pabota

J3K3aM€EH
HccnenoBarenbeka

s paboTta

YeTHBI o1poc

MaremaTnueckuimt
MAKTAHT

VY CTHBIN cUeT

CamocTosTenbHas
pabota




CBA3BIBAIOIIINE HCU3BECTHBIC BCINYMWHBI B TCEKCTOBBIX (B TOM YHCJIIC
MPUKJIAHBIX ) 3a/1a4axX.

HCNOJb30BATh NPUOOPETEHHbIe 3HAHUSI W YMeHHS B
NMPAKTHYECKOM 1eSITeJIbHOCTH U MOBCEHEBHOM "KU3HU:

e IA MTOCTPOCHUS u HCCIICIOBAHUS MPOCTEHIIHNX
MaTeMaTHYECKNX MOJCIICH.

KOMBUHATOPUKA, CTATUCTUKA U TEOPUS
BEPOSITHOCTEM

YMeThb:

e pemarh nOpocTeilline KOMOWHATOPHBIE 3aJaud  METOJOM
nepedopa, a TaKKe ¢ UCIOIb30BAaHUEM U3BECTHBIX (POPMYJT;

® BBIUUCIATH B MPOCTEUIINX CITydasX BEPOSATHOCTH COOBITHIA Ha
OCHOBE MOJICYETA YHUCIIA UCXOJIOB;

HCMO0JIb30BATh NPHOOpETeHHble 3HAHUS M YMEHHA B
NPaKTHYECKOI 1eATeJIbHOCTH U MOBCEIHEBHOM KU3HMU:

e IS aHANIM3a PEaTbHBIX YHCIOBBIX JAHHBIX, MPEACTABICHHBIX B
BU/JIE IUarpaMM, IrpauKoB;

e aHanu3a MHOOPMAIIMU CTATUCTUYECKOTO XapaKTepa.

I'EOMETPUA

yMeThb:

® pacrmo3HaBaTh HAa 4YepTeXaxX W MOJEISIX MPOCTPAHCTBEHHBIC
(GOpMBI; COOTHOCHTH TpPEXMEPHBIE OOBEKTHI C WX OIHCAHUIMH,
M300paXCHUSIMU;

® ONUCHIBATH B3aMMHOE PACIIOJIOKEHHUE MPSMBIX M TIOCKOCTEH B
MPOCTPAHCTBE,  APSYMEHMUPOBAMb  C8OU  CYHCOeHUs 00  dMoMm
PACnonodicenul,;

® aHaTU3WPOBATh B  MPOCTEHIIMX  CIydasx  B3aWMHOE
pacroiokeHnue 0OBEKTOB B IPOCTPAHCTBE;

e u300pakaTh OCHOBHBIE MHOTOTPAaHHUKH W KpYIJIbIC TeEla;
BBITIOJTHATH YEPTEIKHU 0 YCIIOBUSIM 3a]1a9;

® cmpoums npocmeluiue cevenus Kyoa, npusmsl, NUPAMUOLL;

e pemiarh TUTAHAMETPUICCKHEC u pocTeiime
CTEpEOMETPUUECKHUE 3a]]a9l Ha HAXOKJCHUE TeOMETPUICCKUX BEIIMYUH
(mvH, yTII0B, IUIONIAICH, 00HEMOB);

® UCHOJB30BaTh TPU PEHICHHH CTEPEOMETPUYCCKHX 3ajad
TUTAHUMETPUYECKHe (DaKThl M METO/IbI;

® TMPOBOJUTH JOKA3aTEIbHBIE DPACCYXKIEHUS B XOJAE PEIICHHS
3ajau;

HCMOJIb30BATH NMPUOOpETeHHbIE 3HAHUSI M yYMeHHS B
NMPAKTHYECKOM 1esITeJIbHOCTH U MOBCEIHEBHOM KU3HHU:

o A HCCIIE0OBaHUS (MonmenupoBaHUs) HECJIOKHBIX
NPAaKTUYECKUX CUTYallMii Ha OCHOBE M3yYEHHBIX (OPMYJT U CBOMCTB
uryp;

®  BLIYHUCJICHUS 00BEMOB U IUIOIAJEH  MOBEPXHOCTEH
HpOCTpaHCTBeHHI)IX TSI HpI/I pemeHI/m HpaKTI/I‘IeCKI/IX 3ajaa4, I/ICHOJ’IBSYSI

Pemrenue 3agau

KonTponbnas
pabota

Pemenue 3anau

Pemenue
MIPUMEPOB
CamocrosTenbHas
pabota

9K3aMEH

Pemrenue 3agau

CamocTrosTenpHas

pabota

Pedepar

VYcTHbI onpoc

Pemrenue 3agay Ha

IIOCTPOCHHE

Pemrenue 3agau

CamocTrosTenpHas

pabota

OK3aMCH




IpU HEOOXOIMMOCTH CIIPABOYHUKH U BBIYMCIUTEIbHbBIE YCTPOUCTBA.

Buabl camocTosiTeIbHOW BHEAYTUTOPHOM PadOThI:

e AHanu3 U pelieHe JOTUYECKUX 3aJaHull;

¢ BaeayutopHas paboTa ¢ ICTOYHHKaMU HHPOPMALIUH C HENBI0 TO00pa
JTUIaKTHUECKOro MaTepuania

e BrinoyiiHeHNE OTYETHBIX PA0OT MO MHIWBUIYATbHBIM 3a/1aHUSIM.
WuauBuayanbHble 3aaHUS

e II3yueHue cxeM U UX COCTaBJICHHE

¢ lnuBHyanbHOE MIPOEKTHOE 331aHKE

e Hanncanue tBOpUeckux padoT;

e OhopMmiieHHE TaOJIUI] U CXEM.

e [ToAroToBKa K 3aHATHUSM C HCIIOIH30BAHHEM KOHCIIEKTA JICKIMI U Pa3IMuHbIX
UCTOYHUKOB. [I0Ar0TOBKA K MPAaKTUYECKHUM 3aHATUSAM [0 pa3JaTOYHOMY MaTepualy.
[ToaroroBka TBOpUECKUX padoOT (Tpe3eHTaIUiN)

e [IpopaboTka KOHCIIEKTA JICKINH, yUeOHOU JTUTEepaTyphl U CIEIHATLHOM
auTepaTypsl, MTHTEpHET UCTOYHUKOB.

e OdopmiieHHE OTYETA U MOATOTOBKA K 3aIUTE.

e [lonroroBka cooOIIeHUH, TOKIaI0B, peepaToB, Mpe3eHTaIINI;

e [ToaroToBka Kk 0TBETaM Ha KOHTPOJIbHBIE BOIIPOCHL, K 3aU€TaM 10 TeMam

e [ToAroTOBKa OMOPHOTO KOHCIIEKTA MO TeMaM

¢ PaboTa ¢ nurepaTypoii — COCTaBI€HHE TE3UCOB

e Penrenue 3a1au

¢ PaboTa ¢ yueOHIKOM (COCTaBIIEHUE KOHCIICKTA, TIAHA)

e PemieHue cuTyaliMoHHBIX 3aJa4 10 331aHHBIM YCJIOBUSAM

e PaboTa ¢ TEXHUYECKUMHU CIIPAaBOYHHKAMHU

¢ PedepatuBHas pabota

¢ PaGoTa 1o u3n0KeHHOMY NPENOoIaBaTeIeEM B ayIUTOPUN MaTepraly

¢ PaboTa ¢ KOHCIIEKTaMU C MOCJIEYIOIINUM BbIIOJHEHUEM MTPAKTUUYECKUX 3aJaHUI

e PaGoTa co ciioBapsMu

e CocraBiieHuE riioccapus

e CaMOCTOSITENIbHOE OCBOCHHE JTOTIOTHUTEIbHBIX TEM, YTIyOISIIOIINUX pa3iesbl
Kypca. CocTaBieHHE AUArpaMM.

e CocraBiieHHE NepeuHen

e CamocrosTenbHas padoTa Mo BBIITOJIHEHUIO PACUETHBIX 33/1a4 0 33JJaHHBIM
ycnoBusiM. CuctemaTrueckas npopaboTka KOHCIIEKTOB 3aHATHH, yueOHOH, CIPaBOYHON U
Hay4HOU JIUTEPATYPBHL.

e CucremMaTuyeckas NoJAroToBKa K MPaKTUUYECKUM 3aHITHUSIM C UCIOJIb30BaHUEM
KOHCIIEKTa, Y4eOHBIX TOCOOHIA, COCTaBIEHHBIX MPEIOIaBaTEIIMU.

e CpaBHUTEJIHHBIN aHAIIU3.

e Cucremaruyeckas mpopadOTKa KOHCIIEKTOB 3aHATUH, y4eOHOH U CrielIMaIbHOM
JTUTEPATYPHI (IT0 BOIpOocaM K maparpadam, riaiaBaM y4eOHBIX TOCOOMH, COCTABIICHHBIX
npenoaasareneM). TeopeTuueckasi IOATOTOBKA K BBIIIOJIHEHUIO TPAKTUYECKUX 3aJaHUI
110 OCHOBHBIM pa3ziesiaM Kypca B paMKax MPaKTHYECKUX 3aHATHI.
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