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Pa6od4as nporpamma ydeGHOTO MpeaMeTa pa3paboTaHa Ha OCHOBE (elepalbHOTOo
rOCyIapCTBEHHOro 00pa3oBaTebHOTO CTaHAapTa cpefiHero oduero oopasoBanus, deje-
panpHOM 06pa3oBaTeNbHOM MPOrpaMMBI CpeJIHET0 00mIero 06pa3oBaHus ¢ y4eTOM IOy~
yaeMOoM crenHaNbHOCTH (PeAepaTbHOrO roCy JapCTBEHHOIO 00pa30BaTebHOI0 CTaHIapTa
cpennero mpodeccroHansHoro obpasopanus no cremuansHocTd 38.02.02 CrpaxoBoe
neso (1o oTpacisaM)

Pazpabotuuku:
EgctoxoBa Enena MuxaiinoBHa, pero/aBarelib, BeICIIas KBATH(QUKALMOHHAsA KaTErOpHsl
Rakonuna EBrenvs ['eHHajbeBHA, IpeNoaaBaTeib, BoICIIas KBaTH(QUKAMOHHAS KaTero-

pus

Pa6Gouas nporpaMma y4eOHOTO IIpeIMEeTa PaCCMOTPEHA M PeKOMEHI0BaHa K yTBEp-
KJICHHUIO Ha 3acelaHUH IIPEIMETHO-IIUKIOBOI KOMUCCHHU 001e00pa3oBaTeibHbIX U ryMa-
HUTAPHBIX AUCLMITINH.

ITporokoa ot «30» aBrycra 2024r. Nel

[pencenareNp MpeIMETHO-LMKIOBOH g’f}&&/
KOMMCCHH E. M. EscrokoBa



1. O6mas xapakTepucTHKa padodeii mporpaMmMsl y4eOHOTO IpeaMeTa

1.1. Mecto yue6GHOTO MmpeaMeTa B CTPYKTYpe OCHOBHOM 00pa30BaTeIbHOM [IPOrpaMMBl

VyebHbIA npeamer «MaremaTukay» SBISETCS 00A3aTENbHOM 4YacTeiO 00LI€00pa30OBATSILHOTO
yue6HOT0 IUKJIa OCHOBHOM 00pa3oBatenbHOl nporpamMmsl B cooteTcTBHU ¢ ®I'OC CIIO o cnenuains-
HocTH 38.02.02 CrpaxoBoe 1eo (10 0TPpacisiM)

1.2. Ilens ¥ nnanupyeMbie pe3yabTaThl OCBOCHHS y4eOHOTo IMpeAMETa:

Llens ocBoeHust yuebHOro npeamera «MareMaTHKa»: OCBOEHHE OOYYaIOIIMMHCS COJAEpPIKaHHS
yaeGHOro mpeaMera «MareMaThKa» U JOCTIXECHHE Pe3yJIbTaTOB €€ M3YUEHHs B COOTBETCTBHH C TPebOo-
saausMu ®I'OC COO ¢ yuetom npodeccuonanbHoi Hanpasiaennoctd ®I'OC CIIO.

PesynsTarhl H3ydeHHs Y4eOHOTO IIpeaMETa:

JTMYHOCTHBIE:

1) rpaxIaHCKOTO BOCTIUTAHHSI:

c()OpPMHPOBAHHOCTD IPAKAAHCKOH MO3UIMM 00y4aIOIErocs KaK akTHBHOIO H OTBETCTBEHHOIO
WjleHa POCCHICKOTO OOIIECTBa, MPEICTABICHAE O MATEMATHIECKUX OCHOBaX (YHKIMOHHPOBAHHUS pa3-
JIHYHBIX CTPYKTYD, ABJEHHH, MPOLeayp IPaXJaHCKOTO 06IIeCTBa (BBIOOPEI, ONPOCHL U IPYroe), yMeHHe
B3aMMO/IEHCTBOBATh C COLMAIBHEIMYE HHCTHTYTAMH B COOTBETCTBHH € MX QYHKUMSAMH U HA3HAYCHUCM;

2) MaTpuOTHUECKOr0 BOCIIHTAHHS:

c(hOpPMHPOBaHHOCTb POCCUICKOMN IPaXKIaHCKOH MACHTUYHOCTH, YBAXEHUS K IPOLLIOMY ¥ HacTO-
AIEMY POCCHHCKON MaTeMAaTHKH, [IEHHOCTHOE OTHOIIEHME K JOCTHXKCHHUSM POCCHHCKHX MaTEMaTHKOB
¥ POCCHICKON MaTeMaTHUYeCKOH IIKOJIbI, HCIOIb30BaHUE 3THX JOCTH)KECHUHU B JIPYTUX HAyKax, TEXHOIO-
rusx, cepax SKOHOMUKH;

3) IyXOBHO-HPAaBCTBEHHOTO BOCITUTAHHUS:

OCO3HAHHE JyXOBHBIX [IEHHOCTE POCCHICKOTO Hapoa, ChOpMUPOBAHHOCT HPAaBCTBEHHOTO CO-
3HAHHA, STHIECKOTO MOBEAEHHS, CBI3aHHOTO ¢ MPAaKTHYECKNM IPUMEHECHAEM JTOCTHKCHUN HAyKH H Jies-
TeJIFHOCTBIO YUEHOTO, OCO3HAHUE JIMYHOTO BKJIaZa B IOCTPOCHHUE YCTOHIMBOro Oy IyIIero;

4) 5¢TETHYECKOTO BOCIIUTAHUA:

3CTETHYECKOE OTHOIIEHHE K MUPY, BKIIOYas SCTETHKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEH, 065~
eKTOB, 3a/1a4, PEIIEeHHH, PacCyKACHUH, BOCIPHUMYHABOCTh K MaTeMaTHYECKUM acleKTaM pas3HIHbIX BH-
JIOB UCKYCCTBa;

5) pu3rYEecKOro BOCIUTAHHMIA:

ch)OPMUPOBAHHOCTD YMEHHS IPUMEHSATH MATeMATHYECKHC 3HAHMs B MHTEPECAX 3/10pOBOTO H Oe3-
OIIACHOro 0Gpa3a KM3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0POBBIO (300POBOE NIHTAHUE, COANaH-
CHPOBAHHEIH PEKUM 3aHATHI U OT/IBIXA, PEryispHas PU3MUECcKas aKTUBHOCTE), PH3HIECKOE COBEPINCH-
CTBOBAHHME IIPU 3aHATHSX CIIOPTUBHO-03I0POBUTENBHOM NEATEIBHOCTHIO;

6) TPYZXOBOTO BOCIIUTAHHS:

FOTOBHOCTD K TPYAY, OCO3HAHHE IEHHOCTH TPYOMIO0HS, HHTEPEC K PasIHIHbIM cepam mpodec-
CHOHAILHOM JIeITETbHOCTH, CBA3aHHBIM C MAaTEMAaTHKOH H €€ IPUIOKEHUAMH, YMEHHE COBEpLIaTh OCO-
3HaHHBI BRIOOp Oyaymeit npodeccuu M peanu30BLIBATE COOCTBEHHBIC )KU3HCHHBIC [LIAHbL, TOTOBHOCTD
M CIIOCOOHOCTE K MaTeMaTHYecKoMy 00pa30BaHHIO H caMOOOpPa30BaHHUIO Ha IPOTSHKCHUHN BCEH JKH3HH,
FOTOBHOCTB K aKTHBHOMY YYACTHIO B PEIICHHH IPAKTUUECKHX 3a1a4 MaTeMaTHIeCKOH HallpaBIeHHOCTH;

7) BKOJIOTHYECKOTO BOCIIUTAHHUA!

cOpMHPOBAHHOCTb JKOJNOTMYECKOH KyJIBTYpbl, MOHHMAHHE BIMSAHUA COLHATBHO-3KOHOMHIC-
CKHX IPOIECCOB HA COCTOSHUE MPUPO/HOM U COLHATBHOM Cpejibl, OCO3HAHHE II00ATBHOTO XapaKTepa
3KOJIOTHIECKHX [POOIIeM, OPHEHTAIHs Ha IPUMEHEHHe MaTeMaTHIeCKUX 3HAHUA JUIs PeIIeHNs 3a1ad B
0GJIACTH OKpYIKAIOLIeH Cpeibl, INAHAPOBAHHE TOCTYNIKOB U OLEHKH MX BO3MOXKHBIX MOCICICTBHHA s
OKpYKarollel Cpe/ibl,



8) IeHHOCTH HayYHOI'O MTO3HAHMS:

c(hOpMHPOBAHHOCT MHPOBO33PEHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOIIECTBEHHOH IPAKTHKH, IOHIMAHHE MAaTEMATHYECKOH HAyKh Kak Chepbl 4eTOBEUECKOH Jed-
TEBHOCTH, TAIOB ¢f pa3BUTHA U 3HAYMMOCTH I Pa3sBHTHS LMBIIN3ALMH, OBIA/ICHIE S3BIKOM MaTe-
MaTHKU M MaTeMaTHUecKoi KyJIbTypol Kak CpeJICTBOM [IO3HAHUA MHPa, TOTOBHOCTE OCYIIECTBILATD IIPO-
EKTHYIO H HCCIIEI0BATE/IbCKYIO JIEATENbHOCTh HHANBAYaTbHO H B IPyNIIE.

METalpeIMETHEIE:
a) 0a30BbIC JIOrHYecKue JCHCTBHA KaK YacTh MO3HABATEIbHBIX YHUBEPCATILHBIX y4eOHBIX IeH-
CTBHH:

BBISIBIIATH M XapaKTepPHU30BaTh CYIIECTBEHHBIC MPU3HAKH MaTeMaTHICCKUX 00BEKTOB, IIOHATHH,
OTHOIIEHHH MEXIy TIOHATHAMH, POPMYTHPOBATH ONPEACIIEHHS HOHATHH, yCTAHABINBATD CYILIECTBEHHEBIH
HpHU3HAK KIACCA(UKAINK, OCHOBaHUs Ul 0000IIEeHNS ¥ CPaBHEHHMS, KPUTCPUH IIPOBOAMMOTO aHAIIN3a;

BOCIIPHHEMATE, (HOPMYIHPOBATH M IPEOOPa3OBHIBATH CYKICHUS: YTBEPAUTEILHBIC H OTPULIATENb-
HBIE, €IMHUYHEIE, YACTHBIE U 00IIHE, YCIIOBHEIE,

BBISABJIATH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3AUMOCBSI3H 1 IIPOTHBOPeurs B (aKTax, NTaHHBIX,
HaOJIFOJICHHUSAX U YTBEPXKACHUSX, IIPearaTh KpUTEPHH IS BBIABIICHHS 3aKOHOMEPHOCTEH H MPOTHBO-
pe4uii;

JIeNIaTh BBIBO/IbI ¢ MCIOIB30BaHHEM 3aKOHOB JIOTHKH, ACIYKTHBHBIX M HHAYKTHBHBIX YMO3aKIIIO-
YeHHH, YMO3aKIIOUCHUH 10 aHAJIOTHH;

POBOJUTH CAMOCTOSTENILHO JI0Ka3aTeNIbCTBA MATEMaTHIECKUX yTBEpXICHUH (IIPSIMBIE K OT IIPO-
THUBHOTI'0), BEICTPAUBATh apryMEHTAlMIO, TPUBOJUTE NPUMEPEI M KOHTPIPHUMEDHI, 000CHOBEIBATh CO0-
CTBEHHBIE CY)XJIEHUS U BBIBOJIBI,

BBIOHPATh Criocol pereHus ydeOHOH 3amaun (CpaBHUBATh HECKOIBKO BAPUAHTOB PEIICHUS, BbI-
Ouparb Hanboee NOAXOAAIINH C y4ETOM CaMOCTOSTENILHO BBIICICHHBIX KpUTEPHEB).

6) 6a30Bble WCCIICIOBATENBCKAE NEHCTBUA KaK YacTh II03HABATENIbHBIX YHUBEPCATBHBIX yueo-
HBIX JIEHCTBUH:

MCIIOJIb30BaTh BOMPOCHI KAaK HMCCIENOBATENbCKHN MHCTPYMEHT MO3HAHMA, bopMynHpOBaTh BO-
Ipockl, GUKCHPYIOLIe TPOTHBOPEUHE, IpobieMy, yCTaHaBIHBaTh HCKOMOE M JIAHHOE, (dhopMupoBaTh I~
MOTE3y, apryMEHTHPOBATh CBOIO ITO3ULIMIO, MHEHHE;

IPOBOJHUTH CAMOCTOSTEIBHO CITIAHHPOBAHHBIN IKCIEPHMEHT, UCCIIEA0BAHUE 110 YCTAHOBICHHIO
0coGeHHOCTEH MaTEMAaTHYECKOTO 0OBEKTa, SIBICHHS, IIPOIECCa, BHIABICHUIO 3aBHCHMOCTEH MEXTy 00b-
eKTaMH, ABJICHUAMU, TPOLECCAMH;

CaMOCTOATELHO (hOPMYIMPOBATH 0GOOLIECHUS M BEIBOJBI 10 PE3yNbTaTtaM IpoBeIEHHOTO HaO0JIo-
IeHUs, UCCIEM0BaHMs, OLEHUBATD JOCTOBEPHOCTD ITOJIyUYS€HHBIX Pe3yJIbTaToOB, BHIBOJOB U 0000meHuit;

HPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE ITPOIIECCA,  TAKOKE BBIABUIATh MIPE/TOJIOKCHHSA O €ro pas-
BUTHHU B HOBBIX yCJIOBUSX.

B) paboTa ¢ nadopmarreit Kak 4acThb IO3HABATENBHBIX YHUBEPCAIIbHBIX y4eOHBIX JeHCTBUH!

BBIIBIATD Je(MIUTE HHGOPMALHH, JaHHIX, HEOOXOIMMBIX JUIi OTBETa HA BOIIPOC M JUIA pere-
HUS 3371a4H;

BBIOHPATh HHPOPMAIMIO M3 HCTOUHHKOB PA3IMYHBIX THIIOB, aHATU3HPOBATh, CHCTEMATH3NPOBATE
{ HHTEPNPETHPOBATh MHDOPMALMIO PA3THYHEIX BUIOB H (GOPM [IPEACTABICHHUS;

CTPYKTYPHpPOBATh HEQOPMALHIO, [IPE/ICTABIATE €€ B Pa3nMYHbIX (OpMax, HITIOCTPHPOBATE IPa-
(uyecky;

OIIEHHBATh HAIEKHOCTh HH(POPMALIUHU MO CAMOCTOSTENBHO CHOPMYITMPOBAHHBIM KPHTEPHSM.

B) yMEHHS OGLIEHUS KaK YacTh KOMMYHHUKATHBHBIX YHHUBEPCAIBHBIX YUCOHBIX NCHCTBHH:

BOCIPHHHMATE U HOPMYIAPOBATH CYXIEHHUA B COOTBETCTBHH C YCTIOBHAMH U LEJSIMU oOmenus,
SICHO, TOYHO, TPaMOTHO BBIPAJKATH CBOIO TOUKY 3PEHHMs B yCTHBIX W IMHCHMEHHBIX TEKCTAX, ABATH II0SIC-
HEHHSI 110 X0y PEHICHUS 3a1a491, KOMMEHTHPOBATE MOy YCHHbIH Pe3yNIbTaT;



B X07ie 00CYKIeHHUS 3a/[aBaTh BOIPOCHI [0 CYIIECTBY 00CykKAaeMOH TeMBI, TPOGIEMBL, perracMoi
3aj1a9, BHICKa3bIBATh UEH, HALlEIEHHBIE Ha IIOMCK PEIICHHUS, CONOCTABIATh CBOM CYKIACHHSI C CYXICHU-
SIMH IPYTHX Y9aCTHUKOB AMAJIOra, OOHAapyKUBATh PasiInyHe U CXOACTBO MO3HUHH, B KOPPEKTHOH popme
GOpMyTUPOBATH Pa3HOIJIACHS, CBOH BO3PAKEHUS,

TIPEeICTABIATH PE3YJIbTATHI PEIICHUS 3a1a4H, SKCIIEPUMEHTA, UCCIIEIOBAHNS, [IPOCKTA, CaMOCTOs-
TEJIHHO BEIOHPATh GOpMAT BBICTYIUIEHHS C YYETOM 3a/1a4 IPE3CHTAIMN K OCOOCHHOCTEH ay IHTOPHH.

I') yMEHHS CAMOOPTaHH3alMH KaK YacTh PEryJIATHBHBIX yHUBEPCATbHBIX Y4EOHbIX NCHCTBHIA:

COCTAaBJIATH ILIaH, AITOPUTM PEIICHUS 3a/1a41, BEIOHPATh CIIOCO0 PEIIEHHS ¢ yIETOM HMEIOIIUXCS
PECYPCOB M COBCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBaTh M KOPPEKTHPOBATH BAPHAHTHI PELICHHH ¢
y4&TOM HOBOM MHGOPMALUH.

Il) YMEHHUS CAMOKOHTPOJIA KaK YacTh PEryJIATUBHBIX YHHBEPCAIBHBIX y4eOHBIX IEHCTBHH:

BJIA/IETh HABBIKAMH T103HABATENLHON Pe(IEKCHH KaK OCO3HAHMUS COBEPIIAEMBIX TCHCTBHHA U MBIC-
JUTENBHBIX IIPOLECCOB, HX PE3Y/IbTATOB, BIaAETh CIIOCOOaMH caMOIPOBEPKH, CAMOKOHTPOJIA POIIECCa U
pe3yJibTara pelIeHUs MaTeMaTHYECKOH 3a1a1;

[IPEeBHAETH TPYXHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IIPH PEIICHHH 3a/1a491, BHOCHTH KOPPEKTUBBI
B JIESTENLHOCTS HA OCHOBE HOBBIX 00CTOATENLCTB, JaHHBIX, HAIEHHBIX OMIMOOK, BEISBICHHBIX TPYAHO-
cTel;

OITeHHBATh COOTBETCTBUE PE3y/bTaTa IENH U yCIOBUAM, OOBICHATH MPUYMHBI JOCTIKCHUS HIH
HEJOCTIIKECHHS Pe3yJbTaToB AEATeIbHOCTH, HAXOIHTh OUOKY, AaBaTh OLCHKY nproOPETEHHOMY OIIBITY.

€) YMEHHS COBMECTHOMN JIEATETEHOCTH:

HOHMUMATH 1 HCIIONB30BaTh IPEUMYIIECTBA KOMaHTHOM ¥ HHAMBHIyaIbHOH pabOTHI IPY peIICHHUH
yaeGHBIX 3a]a4, TPHHUMATH Lelb COBMECTHOI JeATebHOCTH, IIAHNPOBATH OPraHU3al|I0 COBMECTHOM
paGoThI, pacTpeensTh BUIbl paboT, JOroBapuBaThes, 00CYKAATh MPOLECC M PE3ybTaT paboTh1, 0000-
IaTh MHEHHUS HECKOJIBKUX JIFOJICH;

y4acTBOBATh B FPYNMOBBIX hopmax paboThI (06CyKAEHNSA, OOMEH MHEHHI, «<MO3TOBBIE INTYPMbI)
¥ MHBIE), BEOIONHSATH CBOKO 4acTh PabOThl M KOOPIMHHPOBATH CBOM NACHCTBUSA C JAPYTMMH WICHAMH KO-
MAaHJIbl, OLICHUBATh KAYeCTBO CBOETO BKJAa B OOLIMH HPORYKT MO KPUTEPHSM, CHOPMYITHPOBAHHBIM
y4aCTHMKAMH B3aHMO/ICHCTBHS. '

IpeAMETHBIE:

1) BIIafieHHE METOIaMHU JIOKA3ATENbCTB, AITOPUTMAMH PELIEHUs 3a1ad; yMeHUe pOpMyIHpOBATh
OIIpeseTIeH s, aKCHOMBI U TEOPEMbl, IPUMEHATh HX, IIPOBOJUTH J0Ka3aTebHbIE PACCYKICHHUSI B XOJI€
peleHus 3aaadg;

2) YMEHHE ONepupOBaTh IOHITHSMH: CTETIEHDb YACIIA, JIOTapU(M HUCIIa; YMEHHE BBIIOIHATH BbI-
YMCIIeHME 3HAYEHHI W TPeoOpa3oBaHys BHIPAKEHUI CO CTEICHSIMH U Jiorapudmamu, npeodpasoBaHus
JpOGHO-PAAOHATBHBIX BEIPAKEHHH,

3) yMeHme ONepHpoBaTh IOHATHAMH: PallMOHATBHBIE, HPPALHOHAIBHBIC, TOKA3aTE/IBHBIE, CTEIICH-
HBIE, TOTapu(PMHUIECKHE, TPHTOHOMETPHUECKUE YPABHEHUS M HEPABEHCTBA, X CHCTEMEI,

4) yMeHHe ONepupoBaTh MOHSITHAMHU: GYHKIHSA, HEpepbIBHAs QYHKIUS, IPOU3BOHAS, IepBo00-
pasHasi, OLpeIeNeH bl HHTETpa; YMEHHE HAXOIUTh IPOM3BOJIHBIE DJIEMEHTAPHBIX (YHKIMH, HCTIOL3YsL
CIIPaBOYHBIE MaTEpHasIbl, HCCIENOBATh B POCTERIMNX Cilyuasx (GYHKIUH Ha MOHOTOHHOCTb, HAXOUTH
HanGOoMBIIME W HaNMEHBIINE 3HaYeHUs QYHKIHUI, CTPOUTh rpauKy MHOTOYICHOB C HCIOJNB30BaHHEM
alapaTa MaTEMAaTHYECKOTO aHAIIM3a; IIPEMEHATH IIPOU3BO/HYIO [IPH PEIICHUH 3a/1a4 Ha JBIKCHAE; pe-
IIaTh HPAKTHKO-OPUEHTHPOBAHHBIE 33/laud HA HauboJblike U HAMMCHBIINE 3HAYCHUS, HA HAXOXK/ICHHC
ITyTH, CKOPOCTH H YCKOPEHHS,

5) yMeHHe OnepupoBaTh MOHSTHIMU: PAlMOHATbHAS (YHKIHS, OKa3aTeNbHas QYHKIMS, CTETICH-
Has QyHKIHs, orapudmudeckas GyHKLUS, TPATOHOMETpHYeCKUe QYHKIUHN, OOpaTHbIE QYHKIH; yMe-



HHE CTPOUTH rPaQUKH U3yUeHHBIX QYHKIIHH, HCII0Ib30BaTh rPaQUKy MPH H3YUCHHH POLECCOB U 3aBU-
CHMOCTEH, TIpH PELIEHNH 3a/1a4 W3 APYTHX Y4eOHBIX IPEAMETOB U 3a/a4 U3 PealbHON XKU3HHU; BHIPAXKATH
bopMyIaMH 3aBUCHMOCTH MEXXAY BEIMYHHAMHY,;

6) yMEHHE pelllaTh TEKCTOBbIE 3a/{aul Pa3HBIX TUIMOB (B TOM YHC/IC Ha IPOLEHTHI, JOJIH H acTH,
Ha IBHIKCHHE, paboTy, CTOMMOCT TOBapOB H YCIIYT, HAJIOTH, 3a/la9i U3 00JIaCT! yIpaBJICHUs INIHBIMH
M ceMeHHEIME (QMHAHCAMHK); COCTaBIISATh BRIPAXKEHHS, YPABHCHUs, HEPABEHCTBA U MX CHCTEMBI 110 YCIIO-
BHIO 3aJa9H, HCCIIE0BaTh OIy4EHHOE PEIICHNE U OLICHHBATh IPaBION0J00HOCTh PE3yIBTATOB;

7) yMeHHE ONepHpOBaTh TOHATHSMH: CpejHee apudMeThyecKoe, MeAuaHa, HaubONbIIEe H
Ha¥MEHBIIee 3HAYEHUs, pa3Max, JUCIIEPCHs, CTAaHAaPTHOE OTKJIOHEHHE YACIOBOTO Habopa;, yMEHUE H3-
BJIEKATh, MHTEPIPETHPOBATh HH(DOPMAIHMIO, IPEICTABICHHYIO B TaONHIAX, Ha JMarpaMMax, rpadukax,
OTPaKAFOIILYIO CBONCTBA PEAlbHBIX IIPOLIECCOB H ABJICHHH; MPEICTABIATE HH(POPMAIIHIO C IOMOIIBIO Tab-
JIAILL ¥ JUarpaMM; HCcle0BaTh CTATHCTUYECKHE NaHHEIE, B TOM HCIIe ¢ IPUMEHEHHEM IpapIecKux Me-
TOJIOB M JIEKTPOHHBIX CPEICTB;

8) yMeHHMe ONepupOBaTh IOHATHAMU: CIyYallHEIH OTBIT M CITyqaifHoe COOBITHE, BEPOSTHOCTH CITy-
YaHOTO COGBITHS, YMEHHE BBIUHMCIIATH BEPOATHOCTD C HCIIOIB30BAHHEM rPahUIeCKUX METOJOB; IPUME-
HATH GOPMYIIBI CIIOKEHHS X YMHO)KEHHS. BEPOSITHOCTEH, KOMOMHATOPHBIE (aKkThl U GOPMYIIEI IPH pelte-
HHY 33739, OICHUBATh BEPOSATHOCTH PEaNbHBIX COOBITHH; 3HAKOMCTBO CO CIIy4alHbIMU BEIHYMHAMHU,
yMeHHe TIPHBOIATH MPUMEPHI IIPOSBICHHS 3aKOHA GONBINX YMCEN B IPUPOIHBIX U OOILIECTBEHHBIX SB-
JICHUAX;

9) yMeHHe ONepHpoBaTh MOHATHAMH: TOYKA, IPAMas, TIOCKOCTh, MPOCTPAHCTBO, [BYTPAHHEIH
YIroJ1, CKPEIMBAIONIHMECS IPAMBIE, [1aPAIUICTBHOCTD H TIEPIIEHTUKYIISPHOCTD IPSAMBIX ¥ IIIOCKOCTEH, Yroil
MEXK/TY TIPAMBIMH, yroJl MEXIY IPSMO# U IIOCKOCTBIO, YTOJl MEX/1y TIOCKOCTAMH, PACCTOAHHUE OT TOUKH
IO IUTOCKOCTH, PACCTOAHUE MEXIY IPAMBIMH, PACCTOSHUE MEXKIY ILIOCKOCTAMM; YMEHUE UCIIOJIB30BaTh
TIpY PEIICHHH 3a/1a4 H3y4eHHBIE (aKThl H TEOPEMBI INIAHUMETPHH; YMEHHE OLICHUBATh Pa3MEpPBI 00BEKTOB
OKpY KAIOLIET0 MHpA, ‘

10) yMeHHe ONepupoBaTh MOHATHAME: MHOTOTPAHHHK, CeYeHHe MHOTOTPaHHHKa, KyO, maparie-
NeNuMIeN, PU3Ma, THpaMuIa, GUrypa U OBEPXHOCTE BPAIICHHS, IIHHIP, KOHYC, Wap, cdepa, CeueHns
(GHUrypHl BpaleHus, II0CKOCTh, Kacatomascs chepbl, HIMHAPA, KOHYCa, ITOMA/lb OBEPXHOCTH IHpa-
MUIBL, IPH3MBI, KOHYCa, HWIMHIPA, IIOMaas cdepbl, 06beM Ky6a, IPIMOYTONBHOIO MapalIeICIHIICa,
IHpaMEJIEL, TIPH3MBI, WIMH/DPA, KOHYCa, 1apa; yMeHHe H300paxaTh MHOTOTPAaHHAKY M MOBEPXHOCTH
BpAIIIEHKS, HX CEYEHHsI OT PYKH, C HOMOIIBIO Y€PTEKHBIX HHCTPYMEHTOB M JJIEKTPOHHBIX CPEACTB; yMe-
HHE PAcIO3HABaTh CHMMETPHIO B TPOCTPAHCTBE; YMEHHE PACIIO3HABATh ITPABUIILHBIC MHOTOTDAHHUKH;

11) yMeHne omnepupoBaTh NOHATHAMH: TBHXEHHE B NPOCTPAHCTBE, noao0Hble (PUTYPHI B IIPO-
CTpaHCTBE; HCIIOJIL30BaTh OTHONIEHHE TUIOMA/eH TOBEPXHOCTEH U 0OBEMOB TOTOOHBIX ¢buryp npu pe-
IIECHUH 337134,

12) yMeHHE BLIYACIATH TEOMETPHUECKHE BEJMYIMHbI (JUIMHA, Yrol, IIOmab, o0beM, Mmuomanhb
IIOBEPXHOCTH), UCIOJIb3Yst H3ydeHHbIE GOPMYIIBI B METOMBI;

13) ymeHue ornepupoBath HOHATHAMHE: IIPAMOYTOJibHAsI CHCTEMa KOOPAMHAT, KOOPIHHATEI TOUKH,
BEKTOP, KOOPAMHATHI BEKTOPA, CKAIAPHOE NPOM3BEICHHUE, Yrol MEXy BEKTOpamu, CyMMa BEKTOPOB,
IIPOM3BEICHAE BEKTOPA HA YMCIIO; HAXOMUTh C TIOMOUIBIO M3Y4eHHBIX (OPMYT KOOPIUHATEI CEPCUHEL
OTpe3Ka, PACCTOSHUE MEXKIY JIBYMS TOUKAMU;

14) ymenne BHIOHpPATh NOAXOAAIMH M3YYEHHBIH METO/ [T PEIICHHUS 3a/1a4t, PaClo3HaBaTh Ma-
TemaTAdecKre (aKThl B MATEMATHUECKAES MOJIEIH B TIPHPOJHBIX M OOIICCTBEHHBIX ABJICHHAX, B HCKYC-
CTBe; YMEHHE TIPUBOJIUTEL NPUMEPbl MATEMATHYECKHX OTKPBITHH POCCHIICKOH M MUPOBOH MaTeMaTH4e-

CKOU HAYKH.

OO0mue KOMIIETCHIINH:

OK 01. Beifupats croco0s! peleHns 3a1a4 IpoQecCHOHaNBHON JEATENBHOCTH IPHMCHUTEIPHO K pas-
JIMYHBIM KOHTEKCTaM;

OK 02. Vcros30BaTh COBPEMEHHBIE CPEICTBA IIOMCKA, aHAIN3a M HHTEPIPETALHH HHPOPMAIMY 1 HH-
(opMAaIHOHHEIE TEXHOJIOTHH sl BEIOTHEHUS 337184 IPOQeCCHOHANTBHOH NesTeNbHOCTH;



OK 03. ITnarupoBath 1 pean30BEBATH COOCTBEHHOE MPO(YECCHOHATBHOE 1 TMYHOCTHOE Pa3sBUTHE, IIPE-
IIPHHAMATENIECKYIO JIESTENLHOCT B Ipod)eccHOHaNBbHOM cdepe, MCTIONb30BaTh 3HAHMS 110 IPABOBOM U
(GHHAHCOBOI TPAMOTHOCTH B PA3JIMYHBIX KU3HCHHBIX CHTYalHsAX;

OK 04. Db dexTrBHO B3aMMOAEHCTBOBATH K pab0TaTh B KOJUICKTHBE M KOMaH e,

OK 05. OcyInecTBISTh YCTHYIO M MHCHMEHHYIO KOMMYHHKAITHIO HA TOCYJapCTBEHHOM si3bIKe Poccnit-
cxoit Meepaly ¢ yueToM 0COOCHHOCTEH CONMABHOTO M KYJIETYPHOTO KOHTEKCTa,

OK 09. ITons30BaThcs NpoecCHOHANBHON! JOKYMEHTAIHEH Ha TOCYIapCTBEHHOM U HHOCTPAHHOM fA3BI-
Kax

2. CTpyKTypa ¥ cojiepkaHue y4eOHOro mpeaMeTa

2.1. O6beM yuebHOro mpeaMeTa 1 BUAbI yueOHOH paboThl

Bux yuebHol paboTsl O6peM B yacax
O6neM 06pasoBaTesbHOH IporpaMMbl y4eOHOT0 IipeMeTa 290
O6beM paboTHI CTYACHTOB BO B3aMMOJCHCTBHH C mperoaaBaTeieM 258
B TOM YHCIIE:
TeopeTudeckoe o0yueHHe 178
. 80

MPaKTHYCCKUEC 3aHATH S

nabopaTopHbIC 3aHATHS

KOHTPOJIBHBIE PaboThI

Kypcosoii npoexT (pabora)

28
caMocTosiTeNbHas paboTta

2(2)
ITpomesxyTouHas aTTecTanus B Gopme sK3aMeHa




2.2 TemaTuuecKui I1aH U COAEpKaHHEe Yy4eOHOTO NIpeaMeTa

HanveHoBaHMe pa3aenos u Cozepxanue yue6Horo marepuana u popmsl opranmsamun | O6béM B Kops
TEM NeATEeIbHOCTH CTYJCHTOB qacax KOMIIC-
‘ TCHITHHU
dopmu-
| pOBaHUIO
KOTOPBIX
croco6-
CTBYET
3JIEMCHT
R
- | rpamMMel
1 2 3 4
Paznen 1 «HUucna v BBIMUCICHUA» 46 |
|
| Tema 1.1. Coneprxanue yaeOHOro MaTepHasia 4 OK 01,
«Anrebparueckue Bol- | 1.HarypansHble u nensle uncna. [IpusHaku gem- OK 02,
pa’KeHHS» MOCTH LI€JIbIX YHUCEIL. OK 03,
i 2 Panmmonansusle yicia. OOBIKHOBEHHBIE M IECS- OK 04,
THYHBIC JPO6H, TIPOLIEHTHI, O€CKOHEYHbIE TICPHO- OK 05,
| IudecKue JIpobu. B OK 09
| B TOM umciie MpaKTHYECKUX 3aHATHH 10
1. ITpakTuueckoe 3aHiATHE «APHYMETHUECKUE OIIe-
paLyy ¢ paMOHATBHBIMA YHCIaMH, IpeoOpasoBa- |
HHS YUCIIOBBIX BBIPAXKEHUI».
2. [NpakTuueckoe 3austue «IIpumMenenue apobek
. ¥ [IPOLIEHTOB JUIS PEIICHHUS NIPUKIaHBIX 3a/1a4 U3
pazIMYHBIX OTpaciell 3HaHUH U peallbHOM
AKHUZHI).
3.IlpakTudeckoe 3aHATHE «JeHCTBUTEIbHBIC

yuca. PalmoHa IbHbIC ¥ HPpallMOHAIIbHEIE YHCIIA.
ApudmeTrdeckue onepalyun ¢ JeHCTBUTEIBHBIMU
yuciaaMi. [[puOImKEHHBIE BBIMMCICHH, TPaBHIIa
OKpYTJIEHHsI, TPUKKU/KA U OLIEHKA pe3yJIbTara Bbl-

| yncneHu».

4 Ipaktrueckoe 3aHATHE «CTENEHD C EJIBIM I10-

xazateneM. CtanmaprHas GopMa 3allUCH JeHCTBH-

TEIBLHOTO YHCIIaY.

5.IIpaktuyeckoe 3ansaTHe «lcmonp3oBanue nos-

xoJsieit GopMbl 3anucu NeHCTBUTENBHBIX YHCEIT

JUIsl pEIlIeHNs TPaKTUYEeCKUX 3aJ1a4 U [TPeJICTaBIe-
! HUS JAHHBIX».




Tema 1.2.
«KopeHn n-oit creneny,
CTEIIeHb, JIorapupmM»

ConepxaHue yueOHOIO MaTepraia

1. ApudmeTruecKknuii KOpeHb HATYPAIBHOM CTe-
neHy. CBOHCTBA KOPHS.

2.Cremnenp ¢ pallMOHANBHBIM TOKasaresneM. CBoi-
CTBa CTEIIEHH.

3.Jlorapudm uucna. JlecATHUHBIE ¥ HATYPaIbHBIE
Jorapu@Mel.

4.CoiicTBa 0rapu(pmMoB.

B ToM umce NpaKTHYECKUX 3aHATHH

1 .ITpakTuueckoe 3austue «JeiictBus ¢ apudme-
THYECKUMH KOPHSIMHU HaTypajlbHOH CTEIICHUY.
2.IlpaxTuyeckoe 3ansrue «IIpeodbpasoBanue Bbl-
paxKeHHH, COIEPKAIIUX CTEIIEHHU C PallHOHAIIb-
HBIM TTOKa3aTesIeM».

3.IIpaxtuueckoe 3ansTue «lIpeodpasoBanue BbI-
Pa)keHUIA, COIEPIKAIINX JIOTapUPMBI».

Tema 1.3.
«OCHOBBI TPUTOHOMET-
pHrH»

Coaeprxanue yueOHOTo Marepuasa

1. Papnannas mepa yria. [IoBopoT TOUKH BOKPYT
Hauayia KOOpJHHAT.

2. TpuroHomeTpHudecKas OKpy>XHOCTb, OlIpeeie-
HY€ TPUTOHOMETPHIECKUX (PYHKIMI YHCIOBOIO
apryMeHTa.

3.CuHyc, KOCUHYC M TAaHI'€HC YHCIIOBOIO apry-
MeHTa. TpUrOHOMETPUIECKHE TOXKIECTBA.
4.OcHOBHBIE TPUTOHOMETpUYECKHE (HOPMYJIEL
DopMyIIBI CIIOKEHHUS.

5.Cunyc, KOCHHYC, TAHT€HC JBOHHOIO yIa.
dopMyIIBl TOJOBHHHOTO YIJIa.

6.QopmyIbl IpUBENCHUS

7.ApKCHHYC, apKKOCHHYC, apKTaHI€HC YHCIIOBOTO
aprymMeHTa.

14

B Tom uncne MPaKTUIECKUX 3aHATHH

1.IIpaktuueckoe 3anstue «IIpeobpazoBanne TpH-
TOHOMETPHUYCCKHX BBIPAKEHUH ».
2. Ipaktuueckoe 3ausrue «IIpeobpazoBanus

CYMMbI TPUTOHOMETPHUIECKHUX (YHKIHH B IIPOU3-
BEJICHHC U IPOU3BEICHUS B CyMMY».

Paznen 2 «Anrebpa»

76




Tema 2.1.
«YpaBHEHHMs B HEpa-
BEHCTBa»

Coneprxanue ydeOHOTo MaTeprasia

1. ToxxaecTBa U TOKAESCTBEHHBIE IIPeoOpa3oBaHuUs.
PaBHOCHIBHOCTh YPABHEHHUH U HEPABCHCTB.

2. YpaBHeHue, KOpeHb ypaBHeHHs. HepaBeHCTBO,
peleHrue HepaBeHCTRA.

3.MeToa UHTEPBAJIOB.

4,CucreMbl ¥ COBOKYITHOCTH palldOHAIbHBIX
ypaBHEHUH U HEPABEHCTB.

5.IIpuMeHeHHe CHCTEM K PEIICHUIO MaTeMaTnye-
CKMX 3a/1a4 M 3aJ1a4 13 Pa3IMyIHbIX 00aacTed
HayK¥ U peaIbHOM KU3HH.

6.IToka3aTeNnbHBIE YPAaBHEHUS.

7.IToka3aTenbHbBIE HEPABEHCTBA.

8.CHcTeMbl IMHEHHBIX YPaBHEHMH.
9.JlorapudmMudeckre ypaBHEHHS.
10.JIorapudmuueckue HepaBeHCTBA.

11.Peruenue TpUTOHOMETPUUECKAX YPABHEHUH.
12. Ilpumeps! TPUTOHOMETPHIECKUX HEPABEHCTB.

24

B Tom uncie IPaKTUICCKUX 3aHSTHHI

1.ITpakTiueckoe 3aHATHE «PemeHne UelbIX U
IPpOOHO-PaIOHANBHEIX YPABHCHUH .
2.IlpakTudeckoe 3aHATHE «PelleHue HeNbIX ’
JIpOOHO-pallHOHANBHEIX HEPABEHCTB)Y.
3.IIpaxktiueckoe 3anaTue «Pelnenue uppamnuo-
HAJIBHBIX YPAaBHEHUN Y.

4 IlpakTuueckoe 3aHsTue «Pemenue nppanuo-
HaJILHBIX HEPABEHCTBY.

5.Ilpaktuueckoe 3aHaThe «PemeHne uppanuo-
HaJILHBIX YPAaBHEHUH U HEPABCHCTBY.
6.JIpakTrueckoe 3aHsATHE «PeleHue mokasaTepb-
HBIX YPaBHEHUH M HEPABEHCTBY.

7 ITpaxTuueckoe 3aHsTre «Pemenue norapudmu-
YEeCKHUX YPaBHEHHUN M HEPABECHCTBY.

8. IIpakTnueckoe 3aHATHE « CHCTEMBI JIMHEHHbIX
ypaBHEHUMN ».

9.IlpakTudeckoe 3aHATHE «PelieHne TPUrOHOMET-
pPUYECKUX YPABHEHUI».

18

CamocrosTenpHas pabota cTyAeHToB IIpumere-
HUE YpaBHEHUM ¥ HEPAaBEHCTB K PCHICHUIO MaTe-
MAaTHYeCKUX 3a7a4 U 337a4 U3 Pa3IM4HbIX 00jIa-
cTell HayKd ¥ pealbHOM KH3HH.




Tema 2.2.
«OyHKUMH U Tpadukn»

Coziepxanue yueOHOro Marepyala

1.®ynxuus, cnocoOst 3ananus ¢yHkun. I'padgux
¢yukuun. Bzanmuo o6paTHble (yHKIUH.
2.06nacTh onmpeieNieHs. ¥ MHOXKECTBO 3HAYCHHI
¢ynkiun. Hynmu QyHKIHM.

3.IlpoMexyTKH 3HAKOIIOCTOSHCTBA., YETHBIE U He-
4&THBIE (PYHKIHH.

4. dyukuwyst. [epnoguueckue Gynkumu. [Tpome-
’KYTKM MOHOTOHHOCTH (QYHKIIHH.

5.MakcuMyMbI # MEHEMYMbI (QyHKITHH.
6.Crenennas QyHKIHS C HATYPalIbHBIM U LIEJIBIM
nokasareneM. Eé& coiictBa u rpaduk.
7.CpoiicTBa ¥ rpaduK KOpHA N-0# CTEIEHH.

| 8.Iloka3arenpHas QyHKIHS, CBOMCTBA U rpaduKH.

9. Jlorapudmudeckas GyHKIUH, CBOACTBA U Tpa-
bUKH.

10. Tpuronomerpudeckue QyHKITHH, HX CBOUCTBA
¥ rpaUKd. y=sinX H Y=COS X.
11.TpuroHomeTprueckue QyHKIMHU, UX CBOHCTBA
U rpaduKu. y=tg X Hu y=ctgX.

22

B ToOM ymcIie MpakTHYECKHUX 3aHATHR

1.IIpaktuueckoe 3anstue «Haubonbinee u

HauMeHbIllee 3HaYeHHe QyHKIIMKM Ha IpoMe-
KYTKE».

2. Ipaxruueckoe 3aHsaTue «Mcnonb3oBaHue rpa-
¢uxoB GyHKIMI AT pEIICHAS YPABHEHUH 1 JIH-
HEWHBIX CHCTEM.

3.Ipaktudeckoe 3anaTHe «Mcnons3oBanue rpa-
puxoB QYHKLUHMI I pEIICHUS yPABHEHHUH | JIH-
HEHHBIX CUCTEM.

4. TIpakTrdeckoe 3ansTHe «Vcnoap30BaHue rpa-
ukoB GYHKUMI AN pelIeHAs YpaBHEHUH U JIH-
HENHBIX CHCTEM.

CamocrogrensHas pabota ctyneHTos Kenob3o-
panue rpaduKoB QyHKIUH UL HCCIICTOBAHUS
NPOLECCOB M 3aBUCHMOCTEH, KOTOPBIE BO3HUKAIOT
TIpY PEIleHUH 3a1a4 U3 JPYTHX YUeOHBIX MpeMe-
TOB U peajbHON KHU3HH.

Paznen 3 «I'eomeTpus»
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Tema 3.1.
«IIpsiMBI€E U IIIIOCKOCTH
B [IPOCTPAHCTBE»

Coneprxanue yueOHOro Marepuaa

1. OcHOBHEIE TOHATHUS cTepeoMeTpuu. Touka,
npaMasl, II0CKOCTh, MpocTpaHcTBo. [lonarue 06
AKCHOMATHYECKOM MOCTPOCHHUH CTEPEOMETPHH
AKCHOMBI CTEPEOMETPUH U CJIEACTBUS U3 HHUX.
2.B3auMHOe pacmoyiokeHue NPSIMBIX B IIPOCTPaH-
CTBE: MepeceKaroIyecs, Napaule/bHbIE ¥ CKpe-
IIHBAIOIIKECS NPSIMBIE.

3.IlapanienbHOCTh NPSMBIX U IIOCKOCTEH B IIPO-
CTPaAHCTBE: MapauleIbHBIE IPAMBIE B IPOCTPaH-
CTBE, NAPAIENBHOCTD TPEX NPAMBIX, Hapallielib-
HOCTb TMPSAMOH U IIOCKOCTH.

4 TTapayureIbHOCTB IITIOCKOCTEH: MapaijIeIbHBIC

IIJIOCKOCTH, CBOMCTBRA TImapajlyicJIbHBIX ILIOCKOCTEH.

5.IMapannesibHOE MPOSKTHPOBAHUE U €TO CBOM-
ctBa. M300paxenue MpoCTPaHCTBEHHBIX (QUIYD.
6.Y15l ¢ COHANPABICHHBIMH CTOPOHAMH, YTOI
MEXY IPSAMBIMU B IIPOCTPAHCTBE.

7. IleprieH UKy IIPHOCTD IPSIMOM U IJIOCKOCTH!
IIePIeHANKYIISIPHBIE IIPSIMBIE B IIPOCTPAHCTBE,
IpsSMBIE TTapajuIeNIbHbIE U NIEPIICHIUKYIISIPHBIC K
IUTOCKOCTH, IIPU3HAK IEPIIEHIUKYIAPHOCTH TIPsi-

MOH U IIOCKOCTH.

8.IlepneH MKy IAPHOCTE IPAMOM U IJTOCKOCTH,
TeopeMa O MpsIMOH NMePIIEHAUKYIIPHOH MI0CKO-
CTH.

9.IlepricHAMKYNSp ¥ HAKJIIOHHBIE: pACCTOSHUAE OT
TOYKH A0 IFIOCKOCTH, PACCTOSIHHE OT IPAMOH 10
TUIOCKOCTH, POEKIUs GUIYPBI Ha IJIOCKOCTb.
10. Y1761 B IpOCTPaHCTBE: YIOI MEXKIY HIPAMOU U
MJIOCKOCTBIO, ABYTPAHHBIH yroj, THHEHHBIA yro
JIByTPaHHOTO YIJIA.

11.ITepneH MKy ISIPHOCTD IUIOCKOCTEH: IIPH3HAK
IEPIEHAUKYISIPHOCTH ABYX IJIOCKOCTEH.

22

B ToMm guciie PaKTHYICCKUX 3aHATHA

1. IlpaxTdeckoe 3anaTHe «Teopema o TpEX mep-
MEHIUKYJIAPax».

Tema 3.2.
«BekTopsl U KOOpAU-
HaTHl B IPOCTPAHCTBE»

Coneprxanue y4eOHOr0o MaTepuasa
1. BekTop Ha INIOCKOCTH ¥ B IpocTpaHcTse. Cro-
’KE€HHE ¥ BEIYUTAHNE BEKTOPOB. Y MHOKEHHE BEK-~

TOpa Ha YUCIIO.

2.Paznoxerre BeKTOpa M0 TPEM HEKOMILIaHAp-
HBIM BekTopaM. [IpaBuio napauienenune/ia.
3.IIpsiMoyronpHas cMcTeMa KOOPAWHAT B IIPO-
crpaHctBe. KoopuHaTe! BEKTOpA.

4.Vron Mexay Bekropamu. CKalIpHOE ITPOHU3BE-
JIEHUE BEKTOPOB.

5.BrlunciieHre yriioB MEXIy IPAMBIMU H TIIOC-
KOCTSIMHU.

10

B ToM ynciie MPaKTHYECKUX 3aHATHI

OK 01,
0K 02,
OK 03,
OK 04,
OK 05,
OK 09




1. IlpakTdeckoe 3ansaTre «Penenue 3anad, cBsi-
3aHHBIX C IPHMEHEHHEM IIPaBUI JIEHCTBUH C BEK-
TOpaMU».

2. Ilpaktudeckoe 3anarue «IIpocreliinme 3a1a4qu B

~KoopauHaTax».

CamocrosrensHas padota ctynentos Koopau-
HATHO-BEKTOPHBII METOJ IIPH PELIEHUH [€OMET-
PHYECKHX 331a4.

Tema 3.3.
«MBOTOrpaHHHUKH »

Coneprxkanue yaeOHOro MaTepHraia

1.IToHATHE MHOTOrPaHHUKA, OCHOBHEIE DJIEMEHTHI
MHOTOIPaHHHKA, BBITYKJIBIE M HEBBIIYKJIbIE MHO-
rOrpaHHUKH, pa3BEPTKAa MHOIOIPaHHHKA.
2.Ilpu3Ma: n-yrojpHas IIpU3Ma, TPaHH ¥ OCHOBA-
HUs TIPU3MBI, IpsIMast ¥ HaKJIOHHAS IPU3MEL, 60-
KOBas U MOJIHAs TIOBEPXHOCTh IIPH3MBI.
3.Ilonsitue mpusmbl. Ee ocHOBaHUS B GOKOBBIE
rpauu. Beicota nmpusmsl. [Ipsmast 1 HaKJTOHHAS
npusma. [IpaBrisHas npuzma. 110BEpXHOCTb.
DJIeMEHTHI IPU3MEL.

4 Ilapasienenumnes, IpsAMOYTOIbHBIA Mapasiesne-
IUTEA U €70 CBOMCTBA.

5.JIupaMuia: n-yroyibHas NUpaMujia, rpaHd | oc-
HOBaHHUE IMMPaMUIEI, O0KOBas M IIOJIHAS ITOBEPX-
HOCTB HMPaMHIbl, IPaBIIbHA] U yCCUEHHAS TTHpa-
MHJA. TeopeMa O IUTOLATH yCEUEHHOM mipa-
MUJIBL.

6.IIpaBiIbHEIE MHOTOTPAHHUKH: IIOHSTHE IIpa-
BIJIBHOI'O MHOTOrPaHHUKA, IPaBUJIbHASA IPU3Ma U
TNpaBUIIbHAS IHPAMUJIa, IPaBUIIbHAS TPEYTOJIbHAS
NHpaMHK/IA U IPABHIBHBIN TETPAdAp, KyO.

7 IlpencrapieHue O MPaBUILHBIX MHOTOTpPaHHH-
Kax: OKTadap, JH0JEKadp U UKOCadAp
8.CumMeTpHs B IPOCTPAHCTBE: CAMMETPHsI OTHO-
CHTEJIBHO TOUKH, IPSIMOH, TNIOCKOCTH. DJIEMEHTH
CUMMETPHH B TUpaMUaX, Mapajeenunenax,
IPaBHIIbHBIX MHOTOTPAHUKAX.

OK 01,
OK 02,
OK 03,
OK 04,
OK 053,
OK 09

B ToMm umcne IPAKTHYCCKUX 3aHATHN

10|




1.IpaxTudeckoe 3aHsATHE « BEIYUCIICHHE JJICMEH-
TOB MHOT'OTPaHHHUKOB: pEOpa, UArOHANIM, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH M MOJIHOM 1I0-
BEPXHOCTH MPAMOH IIPH3MBIL, IIJIOMI(b OCHOBA-~
Hui, TeopeMa 0 GOKOBOH MOBEPXHOCTH IPAMOM
IPU3MBIY.

2 Ilpaxtuveckoe 3aHsaTHE « CeYEeHUs IIPU3MBIY.
3.IIpaxTudeckoe 3aHATHE «DIEMEHTHI IIMPAMUJIBL.
BrIuncienye 31eMEeHTOB MHOTOIPaHHHUKOB: pébpa,
JMaroHaiu, YIbI».

4 ITpaktrueckoe 3anaTHE «CeueHHs MUPaAMHUJIBI».
5.IIpocreiitne mpocTpancTBeHHBIE «IIpocreiimme
POCTPaHCTBEHHBIE (GUTYPHI Ha MIJIOCKOCTH: TET-
pasip, Ky0, Iapasienenunes], IoCTpOeHHe ceve-
Hul. Berarcnenue 3JeMEHTOB MHOTOTPAaHHHUKOB!

| p&bpa, nuaroHaiH, yIib».

CamocTrogTenbHas padoTa CTyA€HTOB DJIEMEHTHI
CHUMMETPHH B [THpaMHUiaX, Napanieenumnenax,
TPaBUIILHBIX MHOTOTPaHHUKAX.

Tema 3.4
| «Tena BpameHus»

Conepxxanne ydeOHOro marepuaia

1. Humuuap: ocHOBaHUSI M OOKOBasi HOBEPXHOCTD,
ofpasyroliast 1 och, INIOMaab OOKOBOH 1 IOTHOM
noBepxHoCTH. [[MIHHApHYECKas IOBEPXHOCTD,
o0Opasyrolnue MIIMHAPUYECKOH IIOBEPXHOCTH, OCh
LUIMHApHYEeCcKo# moBepXxHOCTH. CedeHus HUIIHH-
apa (mapaiiebHO U IEPIEHIUKYISIPHO OCH.
2.Konyc: ocHOBaHME ¥ BepIIMHA, 00pa3ylomas u
0Cb, ILTOINA > OOKOBOH U ITOJTHON ITOBEPXHOCTH.
KoHnyeckas moBepXHOCTb, 00pa3yrolue KOHHYe-
CKOH IOBEPXHOCTH, OCh U BEPIIMHA KOHWYECKON
nosepxHocty. CeueHus KoHyca (apaienbHoe
OCHOBAHUIO ¥ TPOXOJIAIIEE YePE3 BEPLINHY ).

4.Y ceuéHHBIH KOHYC: 00pa3yroIye U BbICOTa, OC-
HOBaHHUS ¥ OOKOBAs TOBEPXHOCTE.

5.Cdepa 4 mwap: EHTP, paguyc, AHaMeTp, [I0-
maak moBepxXHOCTH cdeprl. B3auMHoe pacmoro-
KeHue cepsl U IIIOCKOCTH, KacaTellbHas MI0C-
KOCTB K c(epe, wiomanab cheppl. CedeHus mapa.
7 Ionsrue 06 o6béme. OCHOBHBIE CBOMCTBA 00BE
moB Tei. [TonoGHble Tena B mpoctpaHcTBe. CooT-
HOLIEHMS MEK Y IUIONASIMI IOBEPXHOCTEH,
00BEMAMH TOTOOHBIX TEII.

7.Teopema 06 00bEME MPAMOYTOIBHOTO Mapae-
JIETTUTIe/Ia ¥ CISICTBHS M3 HEE.

8.061EM npu3Mbl. OOBEM LUIMHIDPA.

9.061éM mupaMuasl. O0BEM KOHYCA.

10.06BEM 1miapa ¥ miomansb chepsl
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B TOM uncIle MPaKTHYECKHUX 3aHATHA




1.ITpaktiaeckoe 3anstue «300paxenue el Bpa-
HIEHH Ha ITOCKOCTH. Pa3BEépTKa IMIMHAPA U KO-
Hyca».

2.IIpaktiueckoe 3ansaTHe «KoMOMHaNMK TEN Bpa-
LIEHHS ¥ MHOTOTPaHHHKOB. MHOIOIpaHHMK, OITH-
CaHHBIA 0KOJI0 chephl, cepa, BIUCAHHAA B MHO-
rOrpaHHUK, HIIH TEJIO BPAIIECHU ).

| CamocrosTensaas padbota cryaenToB Ilono6GHbIe

Tena B rpoctpancTse. COOTHOLICHHS MEKY ILI0-
MAJAMH [TOBEPXHOCTEH, 00BEMaMU OAOOHBIX
TeJI.

Pazgen 4 «Anrebpa v Havajla MaTEMaTHYECKOTO aHATTN3a»

42

Tema 4.1 Hagana mate-
MAaTHUYECKOI'O aHAIIH34.

Coaeprxanue yueOHOro MaTepuana

1. TTocenoBaTeNbHOCTH, CIIOCOOBI 3aJaHus 110~
crnegoBareapHocTel. MOHOTOHHBIE IIOCTEAOBA-
TEJIBHOCTH.

2.ApudmeTrrueckas U reoOMeTpHUIECKas Iporpec-
cun. beckoHeuHO yOBIBaroIas reoMeTpuIecKas
nporpeccus. Cymma 6ecKOHEUHO yOBIBaroIIeit
reoMeTpuueckoil nporpeccun. PopMyia ciox-
HBIX IIPOLIEHTOB.

3.IlpoussoaHas GyHKIIUH.

4. TTpou3BOIHBIE SIEMEHTAPHBIX (yHKIIHH.

5. eoMeTpUYECKUN CMBICI IPOU3BOTHOM.
6.Du3NIECKUH CMBICI IIPOU3BOIHOM.

7 IlpumeHeHHEe TPOU3BOIHOMN K HCCIICIOBAHUIO
¢byHKIMH Ha MOHOTOHHOCTb

8.IlpuMeHeH e IPOU3BOIHON K UCCIICIOBAHUIO
GbYHKIUH Ha 3KCTPEMYMBI

9. Ta6mna nepBooOpasHBIX.

10.UuTerpan.

11.MuTerpa, ero reoMeTpHYCCKUA CMBICIL..
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B ToM 4ucCIie TIPaKTUYeCKUX 3aHATUI

12

1. ITpakTrdeckoe 3aHsATHE «DOPMYITBI HAXOXKE-
HYsI TPOU3BOIHON CYMMBI, TPOU3BEACHUS U 4acT-
HOTO (QYHKIUI».

2.Ilpaktiueckoe 3anaTue «lIpumMeHeHne npous-
BOJIHOM K HCCIEN0BaHMIO (QYHKIMHA HA MOHOTOH-
HOCTh H DKCTPEMYMBI».

3.Ipaxtraeckoe 3anstie «Haxoxaenue Hanbob-
Iero U HAUMEHLINEro 3Ha4YeHU (PyHKIUU Ha OT-

pe3Ke».
4 TlpakTrueckoe 3aHATHE «Bhrunciienne nHTe-
rpana 1o popmyie Herotona-JledGuunay.
5.Ipakrrueckoe 3aHstue «MHTErpa, ero reomer-
PUUECKHHA CMBICII.

6.ITpaktuueckoe 3anstue «MHTerpan, ero ¢pusu-
YECKUH CMBICTI.

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 09




i Camocrosrenpnas padota cryaeHTos Mcnosns3o-

| BAaHME [IPOrPECCHY JUIS PELIEH s PeaIbHBIX 33124
IIPHKJIaJHOTO XapaKTepa.

Henpepbisabie QyHKIMA. MeTOX MHTEPBAIOB JUIS
PCIICHHUS HEPABEHCTB.

IpumenieHne MPOU3BOAHOM I HAXOKICHUSL
HAWJIYYIero pelleHus B MPUKIAIHBIX 3a1a4ax,
JUIsl OXIPEJICIICHUS CKOPOCTH IIPOIIECca, 3aIaHHOTO
(opMyJIoH UM rPaQUKOM.

Pasnen 5 « MHoXkecTBa H

JIOTHKa»

Tema 5.1.
«MHOXecTBa U JIOTHKa»

Conepxanue yueOHOro Matepuaa

1. MHOXeCTBO, Ollepaluu HaJl MHOXXECTBAMHU.
Juarpammel Ditnepa—BenHa

2.0npenencHue, TeopeMa, CIEACTBUE, TOKa3a-
TEJBCTBO.

1.CamocTosTensHas paborta cTyaeHToB [IpumeHe-
HHE TEOPETHKO-MHOKECTBEHHOI'O amapara Jyis
OMNHCAHHUS PEATBHBIX [IPOLIECCOB U ABJICHUH, IPH
peleHuy 33124 U3 APYrUX y4eOHbIX TIPEAMETOB.

Pazmen 6 BeposTHOCTb M CTAaTHCTHKA.
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Tema 6.1.
«Crryuaitipie cOOBITHS
U BEpOSTHOCTH»

Cogeprxkanre yaeOHOro MmaTepuana
1. Kom6unaroproe npaBuiio yMHoxenus. [lepe-
CTaHOBKH U (hakTopuai. Yucao coueTaHui.
2.CiyuaiiHble 9KCIEPHMEHTSHI (OTBITHI) U CITyvaii-
Hble COOBITHS. DIeMEHTapHbIe COOBITHS (MCXOIBI).
BeposaTHOCTB ci1y4aifHOro coObITHS. biiM30cTh Ya-
CTOTHI M BEPOSTHOCTH coObITHH. Ciry4aiiHbie
OIBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH CO-
ObITHAME. BeposSTHOCTH COOBITHI B OIBITaX €
PABHOBO3MOXHBIMHU SJIEMEHTAPHBIMU COOBITHAMH.
3.0mepanyuu Hajl COOBITHAMH: IIepecedeHne, 00b-
eIMHEHNE, MPOTHBOMOIOXKHEIE coObITHA. [{ua-
rpamMmel Ditnepa. @opMyia CIOKEHHS BEPOITHO-
cTeil. YcioBHAs BEPOSITHOCTh. Y MHOXKEHHE BEPO- |
aTHocTel. JlepeBo ciy4aiHoro SKCIiepuMeHTa.
dopmyJia monHOM BeposTHOCTH. HezaBucumere
| cOOBITHS.

B Ttom uncie IIPaKTUYIECKUX 3aHATHH

1.Ipaxtrueckoe 3austue « TpeyronsHuk Ilac-
kanst. @opmyna 6uHOoMa HeroToHay.

CamocTosTensHas padota cTyaeHToB I IpeacTas-
JIeHHE JAHHBIX ¢ TOMOIIBIO TaOIHI ¥ AHATPaMM.
Cpennee apudMeTnIecKoe, MeIUana, HanboIb-
IIee ¥ HauMeHblee 3HAUSHHs, pasMax, JUCIepcust
M CTaHJAPTHOE OTKIIOHCHHE YHCIIOBEIX HAOOPOB.
CiyuaiiHble OIBITH ¢ PABHOBO3MOKHBIMH 3JIe-
MCHTapHBIMH COOBITHSIMH. BeposaTHOCTH COObITHI
B ONBITAX ¢ PABHOBO3MOXKHBIMH 3JIEMEHTapHBIMH
coObITUsAMH. JlepeBo ClIy4alHOrO S9KCIEpUMEHTA.




Tema 6.2. Copepxanue yueOHOro MaTepHaa 6
«Ciryyaiiaple Benaaunbl | 1. BUHApHDIHA CTydaiHbIH ONBIT (MCIBITAHHE),

H 3aKOH OOJBIIUX YH- ycnex u Heynada. HesaBucumble ucnbitanus. Ce-

cem». pHsi He3aBUCHMBIX HCIIBITAHHUM 10 TIEPBOTO
ycrexa. Cepust He3aBUCHMBIX HCHbITaHui bep-
HYJUTH

2.Yuciossle XapaKTEPUCTUKH CIIy4alHBIX BEIIU-
YHMH: MaTeMaTH4YeCcKoe OKUIAHUE, JUCIIEPCHS U
CTaHJIapTHOE OTKJIOHEHHE. MaTeMaTHIecKoe 0XKHU-
NaHue OuHapHOM caydaiiHO# BennuuHbL. Marema-
THYECKOE OXKHJIaHUE CYMMBI CIIyYalHBIX BCIUYHH.
MaremaTnyeckoe OXKUIAHUE U JAUCIIEPCUS T'€0-
METPUYECKOTO X OMHOMHAIBHOTO PACIIPEIE/ICHHH.
3.3aK0oH 60JBITHX YKCET U €70 POJIb B HAYKE, IIPH-
poje u obrectBe. BEIOOpOUHBIA METO/I HCCACO0-

| BaHUIA.

CamocTosrenbHas padota cryeHTos Ciydaiinas 6
BeJIMUMHA. PacipenencHue BeposTHOCTER. [lua-
rpamma pacnpenenerus. [Ipumepst pacipenaere-
HMI, B TOM YHCJIE, FEOMETPHYUECKOe X OMHOMHAIIb-
HOE.

[Tpumeph! IPUMEHEHHS MATEMATHYCCKOTO OKH/IA-
HHs, B TOM YMCIIE B 33/1a9aX U3 OBCEIHCBHOM
WU3HU.

[TprMeps! HENPEPEIBHBIX CIyYaHHBIX BETMIHH.
IToHsATHE O IJIOTHOCTH pacipefieeHus. 3a1a4d,
[PUBOSAIINE K HOPMAILHOMY PacrpeeeHHO.
[TousiTHE O HOPMAIBLHOM PACIIPENCTCHHH.

ITpomexyTodHas aTTecTalus B opMe dK3aMeHa 2(2)

Bcero: 290

3. Vcnosus peanu3anuy ydeOHOIo mpeaMeTa
3.1. Jlns peanuzanyl MporpaMMbl y4eOHOTO TIpeMeTa TOKHEL OBITH MPEAYCMOTPEHBI CIEAYIO-
IIHe crennaibHbie noMemenus: B coorserctsud ¢ PI'OC CIIO u ITOOIT:
KabuneT 0611e06pa30BaTeNbHBIX JHCIHILIIH, OCHAIIEHHBIH 060pyI0BaHHEM:
[OCAIOYHBIE MECTa 10 KOJIMYECTBY 00yuaiomuxcsi; pabodee MECTO MPeroaaBaTens; HH(pOpPMAIMOHHBIE
CTEHIBI; MOJICIH IIPOCTPAHCTBEHHBIX TE/I; HATJIAIHbIE HOCOOUS (KOMILIEKTHI y4eOHBIX TabJIHL, IJIaKaToB,
HOPTPETOB BELIAIOIIMXCS YUEHBIX- MATEMATUKOB), TEXHHIECKUMH CPENICTBAMH 00y4eHus: MyJIbTUME TN -
HBIM 060PYIOBAaHHEM, IOCPEICTBOM KOTOPOTO Y4aCTHHKH 00pa30BaTeIbHOTO MPOLECCa TPOCMATPHBAOT
BU3YaIbHYIO MH(GOPMALHUIO [0 MaTeMaTHKe, CO3JAI0T IIPE3CHTAllMH, BHACOMATEPHAIIBI, HHBIC JOKY-
MEHTBI, KOMITBIOTEp C JIUIIEH3HOHHBIM TPOrpaMMHBIM O0ecIieueHreM, HHTEPAKTUBHAS JI0CKa, 3aTeMHe-
HUE, TOYKA IOCTYIIa B MHTEPHET.
3aHATHSA IPOBOAATCS C IPUMEHEHHEM DIEKTPOHHOTO 00y IeHHUS ¥ NUCTaHIMOHHBIX obpazoBarenb-

HBIX TEXHOJIOTHH.

3.2. HudopmanuoHHoe obecIeUeHNe peann3aliy IporpaMmbl

OCHOBHBIE [T€YaTHbIC U IIEKTPOHHEIE U3IaHU:

1. AnreGpa u Havaga maremarndeckoro amammsa. 10-11 Kmacchl BazoBbiii M yriryOneHHBIN
ypoBaH : yue6ruk / 11I. A. Anumos, F0. M. Konstrun, M. B. Tkauesa, [u 1p.]. - 12-e m3x., cTep. - MockBa



: Tlpocsemenme., 2024. - 464 c. - ISBN 978-5-09-112136-0. - Texcr : snextponHbi. - URL:
https://znanium.ru/catalog/product/2157448 (mata obpawenus: 19.06.2024). — Pexum poctyna: no moa-
IIHCKE.

2.MaremaTuka: anre6pa ¥ Hauajga MaTeMaTHYeCKOro aHau3a, reoMeTpus. ['eoMeTpHs. 10-11
KJIacchl (6a30BEIH 1 yriTy6ennblil ypoBeHs): yueOnuk / JI. C. AraHacsH, JI. C. Kucenena, O. I'. Ilo3nsx
[u 1p.]. - 7-e u3x., mepepaGoTanHoe ¥ JononHeHHOoe - Mocksa : IIpocemenue, 2022. - 287 c. - ISBN
978-5-09-099446-0. - Texcr : anexrponnsit. - URL: https://znanium.com/catalog/product/1927208 — Pe-
’KHM JIOCTYIIA: IO MOAIHUCKE.

3. www.feior.edu.ru (MH(pOpMALMOHHEIE, TPDEHUPOBOYHBIE H KOHTPOJIBHbIE MaTePUAIIBI).

4. www.sehool-eolleetion.edu.ru (Emmnas xosnexiun nndpoBbIX 00pa3oBaTEIbHBIX PECYPCOB).

JIomoTHUTEIbHBIE HCTOYHHKH:

1. Bammakos, M. 1., Martemaruka : yueGuuk / M. Y. bammvakos. — Mocksa : KuoPyc, 2024. —
394 ¢. — ISBN 978-5-406-12450-5. — URL: https://book.ru/book/951555 (mara obpaineHus:
19.06.2024). — TekcT : 3NeKTPOHHBIN.

2. Bammvakos, M. U., Maremaruxa. [Ipaktukym : yueGHO-mpakTHdeckoe nocobue / M. . barmva-
xoB, C. b. DuTHHA. — Mocksa : KuoPyc, 2024. — 294 ¢. — ISBN 978-5-406-13247-0. — URL:
https://book.ru/book/955149 (nata obpautenus: 19.06.2024). — TeKcT : IEKTPOHHBIH.

3. Boromosios, H. B. Anre6pa u navaia axanusa : yuebHoe mocobue JUis CpeJHero npodeccuo-
HansHOro oGpazosanus / H. B. Boromonos. — Mocksa : Usnarensctso IOpair, 2022. — 240c. —
(IIpodeccronanbroe o6pazosanue). — ISBN 978-5-534-09525-8. — TekcT: snekrpoHHbi // Ob6pa3oBa-
TembHag miatdopma FOpaitT [caitt]. — URL: https://ezpro.fa.ru:3217/becode/489977

4. Boromoos, H. B. Teomerpus : yuebHOe mocobue s cpeHero npodeccuonanbHOro 0bpaso-
panus / H. B. Boromosnos. — Mocksa : M3natensctso IOpaiit, 2022. — 108 ¢. — (IIpodeccuonansHoe
o6pazopanue). — ISBN 978-5-534-09528-9. — TekcT: 3JIeKTPOHHbILH // OBpasoBarenpHas miaTGopma
Opaiir [caiit]. — URL: https://ezpro.fa.ru:3217/bcode/489978

5. Boromoros, H. B. TlpakTudeckne 3aHsTHs 0 MaTeMatuke B 2 4. Hacts 1 : y4ueOHOe 1mocobue
UL cpeIHero TpodeccuoHanbHoro obpaszopanns / H. B. boromonos. — 11-e u3na., mepepab. ¥ IO —
Mocksa : Usnarensctso FOpaiir, 2022. — 326 c¢. — (IIpodeccuonansroe o6pazoBanue). — ISBN 978-
5-534-08799-4. — Tekcr: oIexkTpoHHBIH // OGpaszoparensHas mnarpopma HOpaiTt [catiT]. —
URL: https://ezpro.fa.ru:3217/bcode/490666

6. Boromosios, H. B. IIpakThuecKue 3aHsTHs IO MaTeMaTuke B 2 1. Hacts 2 yueGHOE 1mocobre
U cpenHero IpodeccnoHaibHOro obpasosanus / H. B. boromonos. — 11-e uza., mepepab. ¥ JOIL —
Mockaa : Usnatenscrso HOpaitt, 2022. — 251 ¢. — (ITpodeccronanbroe 06pasoBaHue). — ISBN 978-
5.534-08803-8. — Tekct: onekTpoHHbIH // O6pasoparenbHas miargopma IOpaiiT [cait]. —
URL: https://ezpro.fa.ru:3217/bcode/490667 28.08.2022).

4. KOHTpOb M OIIEHKA Pe3yJIbTaTOB OCBOEHHs Y4eOHOr0 IpeMeTa
KOHTPOJB U OlleHKa pe3y/IbTaTOB OCBOEHHs yUeGHOTO IIpe/IMETa OCYIIECTBISCTCS NPEo1aBaTe-
JIeM B IpoIiecce TTPOBEEHHs IPAKTHIECKHX 3aHATHH, TECTHPOBAHHS, & TAKKE BBITOTHCHHUA CTyICHTAMH
MHIUBHIYaJbHBIX 3aJ1aHUii, IPOEKTOB, HCCIIEI0BAHHUIL.

Pesynprarhl 00y4deHHs | Kputepuu OUEHKH | MeTozib! OIEHKH

1) BIafieHHe METOAMH JOKa3aTeNbCTB, al- | [TonHOTA IPOIEMOHCTPHPO- | TectupoBanue,

FOPUTMAMH pellIeHus 3aja4; yMeHHe (pOpMYJIMpo- | BAHHBIX 3HAHUH 1 yMEHHE BOTIPOCHI K 3K3a-

BaTh ONPE/IENICHUS, aKCHOMBI U TEOPEMBI, IIPHME-
HATH UX, IIPOBOIUTE J0Ka3aTeNIbHbIE PACCYKICHHIA
B XOJI¢ peIICHNUs 3a/1ay,

2) yMeHHe OIepupoBaTh MOHATHAMU: CTE-
HeHb YHCIA, JIorapu(dM HHcia; YMEHHE BBITIOIHATD

IIPUMEHSTD UX IIPH BBINOII-
HEHHUH MPaKTUYECKHX pa-
oor.

Ouenka «5» cTaBUTCS U

TIIOJIHOTE OTBETA WIIH pellle-
| Hust B 06peMe 90% - 100%,

MEHY.




BLIYMCIIEHHE 3HAYEHWI U NpeoOpa3oBaHUs BbIpa-
»KE€HMH CO CTEIIEHIMH 1 oraprdmamu, npeodpaszo-
BaHHS IPOOHO-PalHOHATBHLIX BEIPAXKECHUH,

3) yMeHHe OnepUpOBaTh NOHATHAMH: palld-
OHAIBHEIE, WPpPAIlHOHAIBHBIE, IOKa3aTeNbHBIC,
CTENEHHEIE, JJorapu(MIUCCKHE, TPHTOHOMETPHIE-
CKHE YPaBHEHHUS U HEPAaBEHCTBA, UX CHCTEMBI,

4) yMeHMeE OnepUpOBaTh MOHATHAMH: QyHK-
¥sl, HempepbiBHas (yHKLMs, IPOU3BOJHAS, TIep-
BOOOpasHas, OIpENEICHHbI HHTErpal, yMCHHE
HaxXOJHTh MPOU3BOIHbIE YIEMEHTaPHBIX QYHKIMH,
UCIIOJIB3YS CIIPaBOYHEBIE MaTEPUAJIbl, HCCIICIOBATh
B IPOCTEHINUX CiaydasX (QYHKIHH HAa MOHOTOH-
HOCTB, HAXOOUTh HAOOJIBIINE U HAUMEHBIIINE 3HA-
YeHus QYHKIMA; CTPOUTH IpadUKH MHOIOUJICHOB C
HCIIOJIB30BAaHMEM ariapaTa MaTeMaTH4ECKOro aHa-
7M3a; IPUMEHSTE IPOU3BOHYIO TIPH PEIICHHH 3a-
Jlad Ha IBIOKEHHE, peulaTs MPaKTHKO-OPHCHTHPO-
BaHHBIE 3a7a4d Ha HauOOJIBIIME M HAHMMCHBIINE
3HAYEHUs, Ha HaXOKACHHE ITyTH, CKOPOCTH U YCKO-
peHus;

5) yMEHHUE ONEePHPOBATh NOHATHAMMU: PALH-
oHabHasa QYHKIHL, TIOKa3aTelbHas (QYHKIKS, CTe-
neHHas QYHKuUMs, Jorapudmuueckas QyHKuusd,
TpUrOHOMETpHYecKre (yHKIHH, oOpaTHbIe QyHK-
IIUH; YMEHHE CTPOUTD rpadUKH W3yUEHHBIX QYHK-
(M, MCIIOIB30BATh IpaQUKK TP M3YICHHH IIPO-
[IECCOB M 3aBHCUMOCTEH, IPH PELICHHH 3a/1a4 U3
JAPYTHX YYeOHBIX IPEAMETOB H 33]a4 U3 PealbHOM
KM3HH; BBIp@XaTb (OpPMyTaMH 3aBHCHMOCTH
MEXIY BEIIMYMHAMH;

6) yMeHHe pellaTh TEKCTOBBIC 3a7a4 pas-
HBIX THNOB (B TOM YHKCJIC Ha ITPOLIEHTHI, JOJIH U 4a-
CTH, HA JBIKEHHE, paboTy, CTOMMOCTh TOBapOB H
yCIIYT, HAJIOTH, 3aaud u3 00JacTH yHpaBICHHU
JUYIHBIMH K CEMENHBIME (DHHAHCAMH); COCTABIISATH
BBID@KEHUs, YPAaBHEHHMs, HEPAaBEHCTBA M HX CH-
CTEMBI [0 YCJIOBHIO 3ajayl, MCCJIEN0BaTh IIOJY-
YeHHOE pellleHHE H OLIEHHBATD IIPABA0NOI00HOCTE
pe3yJbTaToB;

7) yMeHHE OTIepUPOBATh NOHATHAMHU: CPEa-
Hee apu(MeTHUecKoe, MeinaHa, Haubonbliee H
HavMeEHbIIIee 3HAYeHMs, pa3Max, JUCTIepCHs, CTaH-
JApTHOE OTKIOHEHHE YMCI0BOro Habopa; yMeHHeE
H3BJICKAaTh, HMHTEPIPETHPOBATE  HH(OpMAIHIO,
NpEJCTABICHHYIO B TaOnuLax, Ha AuarpamMmax,
rpaguKax, OTPaXKAIOIYIO CBOWCTBA pEAbHBIX
IPOLIECCOB H SBJCHMI; MPEJICTaBIATh MHpOpMa-
[HIO ¢ ITOMOINBIO TAaGJUIl ¥ AHArpaMm; Hcciesno-
BaTh CTATUCTHYECKUE JaHHbIC, B TOM YHCIIE C IIPU-
| MEHEHHEM IPapIUECKUX METOIOB U SIIEKTPOHHDIX

| cpeAcTs;

Onenka «4» cTaBuUTCS 1IpU
IIOJIHOTE OTBETA HJIH pellle-
Hus B o0beMe 70% - 89%,
Or1tenka «3» cTaBUTCS NIPH
IIOJTHOTE OTBETA WM pele-
Hus B 00beMe 51% - 69%,
Ornenka «2» cTaBUTCs NPU
IIOJIHOTE OTBETA WJIU pelie-
uus B o0peme 50% u MeHee.




8) yMeHne oneprpoBaTh NOHATUAMU: CIIy-
YalHBIA OIBIT U CIy4aliHOe cOOBITHE, BEPOSATHOCTH
CIy4aifHOTO COOBITHS; YMEHUE BBIYUCIIATEL BEPOST-
HOCTBb C HCIIOJIb30BaHKUEM I'paUeCKHX METOJIOB;
HPUMEHATH HOPMYIIBI CII0XKEHHS U YMHOKCHHUS BE-
POSATHOCTEMN, KOMGHHATOPHEBIE (GaKThl B (OPMYIIbI
IPH PELICHUM 3a/1a9; OLCHUBATh BEPOATHOCTH pe-
ANBHBIX COOBITHI; 3HAKOMCTBO CO C/Iy4alHBLIMH Be-
JMMYMHAMHA, YMEHHUE MPUBOJUTH IIPHMEPHI IIPOSB-
JIEHMs 3aK0HA GOJIBIITNX YHCEN B IPUPOIHBIX H 00-
IIECTBEHHBIX ABJICHUAX;

9) yMeHHWe oOnepuUpOBaTh IOHATHIMU:
TOYKa, TpAMasi, TUIOCKOCTb, IPOCTPAHCTBO, IBY-
IPaHHbIA YroJl, CKPEIUBAIOIHMECS IPAMBIE, napai-
JETHHOCT M IEPIEeHAUKYSIPHOCTD INPSIMBIX H
IUIOCKOCTEH, YTOJl MEXIy MPIMBIMH, YIOJI MEXIY
IPAMOH ¥ INTOCKOCTBIO, YTOJI MEKLY IIOCKOCTIMH,
pacCTOsHUE OT TOYKH JI0 IIOCKOCTH, PAacCTOSHHE
MEXIY NPSIMBIMH, PAcCTOSHHE MEXIY TLIOCKO-
CTAMH; YMEHHE UCIOIB30BaTh IIPH PELIEHHH 33134
U3ydeHHBIE (haKTHI U TCOPEMBI INIAHUMETPUH; YMe-
HHE OIIEHHUBATh pa3Mepbl 00BEKTOB OKPYIKAIOIIETO
MUpa;

10) ymeHHe oneprpoBaTh MOHATUAMH: MHO-
rOrpaHHUK, CEYeHHEe MHOTOTPaHHNUKa, Ky0, mapai-
JNENENHnIIe ], Ipu3Ma, THpaMua, Gurypa u moBepx-
HOCTh BpalIeHHsI, IIUIHHAD, KOHYC, mIap, cdepa,
ceyeHus (PUryphl BpallleHHs, IIOCKOCTh, Kacaro-
masca cdepsl, TUIMHAPA, KOHYCa, ILIOMA/Ab I10-
BEPXHOCTH MUpPaMUAB], IPU3MBI, KOHYCa, IHAJIHH-
apa, wiolnaasb chepsl, 06beM Kyda, npsMOyroib-
HOTO IapajUlieseIuIe/ia, THPaMu/Ibl, IPU3MBI, LHU-
NHHIpa, KOHYCa, Iapa; yMEeHHE H300paxaTh MHO-
TOTPAaHHHUKH U MOBEPXHOCTH BpAIEHHs, UX cede-
HHSL OT PYKH, C TIOMOILbIO YEPTEKHBIX HHCTPYMCH-
TOB W JJIEKTPOHHBIX CPEJCTB; YMEHHE paclo3Ha-
BaTh CHMMETPHIO B IIPOCTPAHCTBE; YMEHUE PACIIO-
3HABATh MPABHJIbHBIE MHOTOIPAHHHUKH;

11) ymeHHne onepHpoBaTh IMOHITHSIMH: IBU-
’KEHHE B IIPOCTPAHCTBE, 10JI00HBIE PUTYPBI B IIPO-
CTpPaHCTBE; HCHOJIB30BaTh OTHONIEHHE ILIOMIALCH
TIOBEpXHOCTEH M 06BeMOB NMOAOOHBIX QUIYp MPH
peleHuy 3anadg;

12) yMeHHE BBIYHCIATH I'€OMETPHUYECKHUC
BEIMYMHEI (JUIMHA, Yrol, IUIONmanb, 00beM, Mio-
Ia/b TIOBEPXHOCTH), HCIONB3Ys H3yYeHHBIE (Gop-
MYJIBI B METOIBL;

13) yMeHHe OnepupoBaTh IOHATHIMU: TIPS~
MOYIOJIbHas CHCT€Ma KOOpIHHAT, KOOpPAHNHATEL
TOYKH, BEKTOP, KOOPAMHATBI BEKTOpA, CKAISIPHOE
OpOM3BENCHHE, YroJ MEXKIY BEKTOpaMy, cymMMa




BEKTOPOB, POU3BEIEHUE BEKTOPA HA YUCJIO; HAXO~
JUTH C IOMOINBI0 HM3YYEHHBIX (HOpMYyNT KOOpAHU-
HATBl CEPEIUHBI OTpPe3Ka, DPACCTOAHHE MEXITY
JByMsI TOUKaMHU;

14) ymenue BbIOHpaTh MOAXOIAIIUH H3Y-
YeHHBIM METOJ IJIA pellleHus 3aJadd, pacro3Ha-
BaTh MareMarudeckune (akThl U MaTeMaTHYECKHE
MOJICJTH B IIPHPOIHBIX U OOIIECTBEHHBIX SBJICHHAX,
B UCKYCCTBE; YMEHHE IIPUBOAMTE IIPUMEPHI MaTe-
MATHYECKUX OTKPHITUH POCCHHCKOH M MHPOBOH
MaTeMaTHYeCKOH HAyKH.




