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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMBbI
OBIIIEOBPA3OBATEJIbHOM JUCHUIJIAHBI

1.1. MecTO AUCHUIIIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/ibHOM
nporpammsbl CITIO

Oo6meobpazoBatenpHas  gucruuimaa OJ1.07  Marematuka — sSBIsieTCs
00s13aTeIbHON YacThi0 00111e00pa30BaTEILHOTO UKJIa 00pa30BaTeIbHOM MPOTrpaMMBbl
CIIO B cootBerctBuu ¢ PI'OC mo cnenmanbrocTH 54.02.01 JInzaita (mo otpacisam),
cpok oOydenus - 3 roga 10 mecsies.

1.2. Hean n mu1aHupyemble pe3yJbTAaThl 0CBOCHUS JUCITUIITIHHBI

1.2.1 leanb o0meo0pa3oBaTeIbHON JUCHUTITHHBI

Conepxanue mporpaMMbl — oOmieoOpazoBarenbHor  auctuiuimael - OJ1.07
MaremaTuka HanpaBJiI€HO HA JIOCTUKEHHUE PE3YyJbTATOB €€ U3yUYEHUSI B COOTBETCTBUE
¢ TpeboBanusmu @I'OC COO ¢ yuerom npodeccruoHanbHoi HampasieHHOCTH OI'OC
CIIO.

1.2.2 Ilnanupyemble pe3yabTaTbl OCBOEHUSI 0011e00pa30BaTEIbHOM
aucUIINHLI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO.
Ocoboe 3HaueHue JUCIUIUINHA uMeeT npu hopmupoBanuu u pazputuu OK 01.



Koa m HauMeHOBaHHEe

HHaHpreMble PE3yJbTAaThI 0OCBOCHUA TUCIHHUIIJINHBI

popMupyembIx
A —— Oo0mrue JAucuumiimHapHbie (IpeaAMeTHbIe)
OK 01. BeiOupath | - TOTOBHOCTH K TPYIy, OCO3HAHUE IICHHOCTH MAcTepCTBA, | - BIAJACTh METOJAMH  JIOKA3aTeJIbCTB, aJrOPUTMaMHU
CIIOCOOBI pelIeHus | TPYIOTo0ue; pelieHus 3amav; yMmMeHue (GopMyIHpoOBaTH OMpPEICICHHUS,
3a1a4 - TOTOBHOCTD K AKTHBHOM NCSATCIbHOCTH | aKCHOMBI W TEOPEMbI, IPHMEHATh HX, IPOBOJIUTH
npoecCuOHATBLHOM TEXHOJIOTUYECKOH ¥  CONMAIbHOW  HANpPaBICHHOCTH | JOKA3aTeIbHBIC PACCYKICHUS B XO/€ PEIICHUS 3a/1a4;
JIEATEILHOCTH CIIOCOOHOCTH UHUIIMHPOBATh, IJTAHUPOBATh M |- YyMETb OICPHUPOBATh TOHATHSAMHU: CTCICHb YHCIIA,
MPUMCHUTEITHHO K | CAMOCTOSTEIHHO BBITIOJIHSATE TAKYIO JIEATEIBHOCTH; norapuM dYHCIA; YMCHHE BBINONHITH  BBIYUCIICHUC
pa3IMYHbIM - HHTepeC K pasjiudHbIM cdepaM NpoPecCHOHANIBHOMN | 3HAUCHUH M MpeoOpa3oBaHUs BHIPAKEHUH CO CTEICHSIMHU U
KOHTEKCTaM JIEITEILHOCTH, norapudmamu, npeodpazoBaHUs IPOOHO-PAIIMOHATBHBIX
OBnangeHue YHHUBEPCATbHBIMU MI03HABATCIIbHBIMH | BBIPAKCHHIA,
IENCTBUAMHU: - yMeThb OIICPHPOBATh TOHATHUSMHU: paIOHAIbHBIC,
a) 0a30BbIC JJOTHYECCKHUE JICHCTBU: HUppaliOHAJIbHBIE, [IOKa3aTeJIbHBIE, CTEIIEHHBIE,
- CaMOCTOSITENILHO (DOPMYIIHPOBATh aKTYaIM3UPOBATh | JorapuMuuecKkue, TPUTOHOMETPUYCCKHE YpaBHEHUS U

npo0JeMy, paccMaTpUBaTh BCECTOPOHHE;

- YCTaHABJIMBATH CYIIECTBEHHBIM MPU3HAK OCHOBAHUS IS
CpaBHEHHUS, KIIacCU(PUKALUU U 0000IICHNUS;

- OTPEJeIATh LEH JACITeIFHOCTH, 3a]]aBaTh TapaMeTPhl U
KPUTEPUU UX TOCTHIKEHUS;

- BBISIBJIATH ~ 3aKOHOMEPHOCTH U
paccMaTpuBaeMbIX SBICHUSX;

- BHOCUTh KOPPEKTUBBI B JESITENBHOCTb, OIEHUBATh
YCKOPEHUS; COOTBETCTBHE PE3YJITATOB IEJISIM, OIICHUBATH
PHUCKH TIOCTIEACTBUIA e TENbHOCTH;

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

MMPOTHUBOPECUMA B

- BIIQJIETh HAaBBIKAMH Y4eOHO-HCCIENOBATEILCKOW U
HpO@KTHOﬁ ACATCIIbHOCTH, HaBBIKaAMH paspCuiCHusA
npobiewm;

- BBISIBJIATH IMPUYIUHHO-CJICACTBCHHBIC CBA3U n

aKTyaJIM3UpOBaTh 3a1ady, BBIIABUIAaTh TMIIOTE3Y TOBApPOB U
yCIIyT, HAJOTH, 33Ja4d U3 O0JACTU YIpPaBIEHUS JUYHBIMU
pelIeHUs, HAXOIUTh apryMEHThI I CBOUX YTBEP)KICHHH,

HEPABEHCTBA, UX CUCTEMBI;
- YMETb ONEepUpOBaTh MOHATHAMH: (YHKIUS, HEPEPHIBHASL
GbyHKLUsA, TPOM3BOJHAS, MNEpBOOOpa3Has, OINpeaeICHHBIN
MHTErpall; yMeTh HAXOJUTh IPOU3BOJHBIE 3JIEMEHTAPHBIX

GbyHKUINH, UCIIONb3Ys CIIpaBOYHBIE MaTepHuabl;
UCCIIEoBaTh B  MIPOCTEHIIMX ciydasx (yHKIMH Ha
MOHOTOHHOCTb, HaxXOJIUTh HaWOOJIbIINE W HAUMEHbILINE

3Ha4YeHUus1 (YHKUMHA; CTPOUTh TIpadUKd MHOTOYJICHOB C
UCIOJIb30BAaHUEM allllapaTa MaTeMAaTUYECKOTO aHAJIN3a;
IPUMEHATh TPOM3BOAHYI0 IIpM PEIIEHUWM 3a7ad  Ha
JBHKEHHE; pelliaTh MPaKTUKO-OPUEHTUPOBAaHHBIE 3a7aul Ha
HauOoOJbIINE M HAaUMEHbIINE 3HAa4YeHUs, Ha HaXOXICHHE
MyTH, CKOPOCTH U YCKOPEHUS;

- YMETb ONEpPUPOBATh MOHATUAMHU PaLMOHATbHAsA (QYHKIIHA,
ITOKa3aTenbHas byHKIMS, CTENEeHHas byHKIMS,
JorapupmMuyuecKas ¢byHKIHA, TPUTOHOMETPUUECKHE
¢byHKIMKM, 00paTHble (YHKIMH;, YMEHUE CTPOUThH IpaduKu
U3y4yeHHBIX (YHKIMH, HCHOJB30BaTh Trpaduku  nOpu




3aJaBaTh KPUTEPHH PEIICHHS,
- aHaJII/I3I/IpOBaTB HOJIy‘-IeHHBIe B 3a1a4u pe3y1H:TaTbI,
KPUTHYECKH JOCTOBEPHOCTH, IIPOrHO3UPOBATh U3MEHCHHE B
HOBBIX yCJIOBI/IHX;

- yMeThb IIEPECHOCHUTHh 3HAHUSA B IIO3HABATEIBHYIO U
NPAaKTUYECKYIO 00JIACTH KU3HEICATCIILHOCTH;

- yMETh  HUHTETPUPOBATh  3HAHHUS W3
MIPEIMETHBIX 00IacTel;

- BBIIBUTaTh HOBBIC MJICH, IPEJIaraTh OPUTrHHAIbHBIC
JaHHbIEe, B TOM YHCJIE€ C THPUMEHEHHEM TpapuuecKuxX
METOIOB U ITOAXO/bI, M PELICHHUS;

U CIIOCOOHOCTB UX MCIIOJIb30BAaHKS B [I03HABATEIILHOMN

U COIHAILHON IPAKTUKE

Pa3HbIX

M3YYEHUHU TPOIIECCOB U 3aBUCUMOCTEH, NP PEIIeHUH 3a7a4
U3 JApYyruxX YydeOHBIX MPEIMETOB M 3a7ad M3 pealbHOU
KU3HU; BbIpaxaTb (QopMyJaMH 3aBUCUMOCTH  MEXIY
BCJIMYHUHAMMU,

- YMEThb pemniaTb TEKCTOBBbIE 3a/1ayll Pa3HbIX TUIOB (B TOM
YHCJIe Ha MPOLEHTHI, JOJIU U YacTH, Ha JABUXKEHUE, padoTy,
CTOUMOCTh TOBApOB U YCIYT, HAJOTH, 33Ja4yd U3 00JIacTU
yIOpaBlIeHUS JUYHBIMH W CEMEHHBIMH  (UHAHCAMH);
COCTaBIISITh BBIPAKEHHUSA, YpaBHEHHS, HEPaBEHCTBA U HX
CUCTEMBI IIO YCIIOBUIO 3a/layM, HUCCJIEN0BaTh IOJIyYEHHbBIE
pelleHus U OLIEHUBATh MPABIONOJ00HOCTh PE3YIbTATOB;

- YMETH OIIEpUPOBATH HMOHATUSIMU: cpennee
apudmernyeckoe, MeauaHa, HauOoJbllee M HaMMEHbIIEE
3HAYEHMsI, pa3Max, IUCIEPCHUs, CTAHJAAPTHOE OTKIOHEHHUE
YHCIOBOTO Habopa;

- YMeTb WU3BJEKaTh, HWHTEPIPETUPOBATh HHPOPMAIIHIO,
MPEJICTABICHHYIO B Ta0NMIax, Ha auarpammax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA PEANBbHBIX MPOIECCOB U SIBICHUU;
NPEICTaBIsATh WHGOPMAIMI0O C TOMOINbID TabmuI u
JuarpaMM; HCCICIO0BATb CTATUCTUYCCKHUEC IOAaHHBIC, B TOM
gyucie C TOpUMEHEHHeM TpadUyecKuX METOJO0B U
AIIEKTPOHHBIX CPEJICTB;

- YMETb OINEpUpPOBATh MOHATUSAMH CIYYalHBIA OMBIT M
Cly4yailHOE COOBITHE, BEPOSITHOCTh CIYyYaWHOTO COOBITHS;
YMEHUE BBIYUCIATH BEPOSTHOCTH C  HCIOJIb30BAHUEM
rpaUyecKuX METOJIOB; MPUMEHATh (POPMYJIIbl CIOKEHUS U
YMHOXEHHUSI BEPOATHOCTEH, KOMOWHATOpHBbIE (aKThl U
(GbopMyIBI TIpU pEIICHWW 3a7ad; OICHUBATh BEPOSTHOCTH
peabHBIX ~ COOBITHIA; 3HAKOMCTBO €O  CIy4allHBIMU
BEJIMYMHAMU;, YMEHHUE IIPUBOJUTH IPUMEPHl IIPOSABICHUS
3aKOHa OOJNBIINX YWCENT B MPHUPOJHBIX U OOIIECTBEHHBIX
SIBJIICHUAIX,

- yYMeTh ONepUpOBaTh TMOHATUSMHU: TOUKa, MpsMas,
MJI0CKOCT, MPOCTPAHCTBO, JBYTPAaHHBIN yTOII,
CKpELIMBAIOMINECS MpsIMBIE, apauiebHOCTh u




MEePIEeHIUKYIIPHOCTh MPAMBIX M IJIOCKOCTEH, Yroil Mexay
NPSAMBIMH, YTOJ MEXKIY MPSMON U TIIOCKOCTBIO, YOI MEXKIY
IUIOCKOCTSIMU, PAcCTOSIHUE OT TOYKM JI0 IUIOCKOCTH,
paccTossHuE  MEXAY IpSAMBIMHM, PpACCTOSHHUE  MEXKAY
IUIOCKOCTSIMU; YMEHHE HCIIOJIb30BAaTh MPHU PELICHUH 3ajay
u3yuyeHHble (AKTBI M TEOpPEeMbl IIJIAHUMETPUHU; YMEHHE
OILICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIEr0 MUPA;

- yYMETh OIEPHPOBATH MOHATUSMHU: MHOTOTPaHHUK,
CeUYeHHE MHOTOTrpaHHUKa, KyO, MapajuleNienures, Mpu3Ma,
nupamuia, GuUrypa M MOBEPXHOCTb BpAIIEHUS, LHAIHHID,
KoHyc, mmap, cdepa, cedeHus QUTypbl BpalleHUS,
IUIOCKOCTh, Kacaromiascs cQepsl, MHIUHIPA, KOHYcCa,
[UIONIa/lb TOBEPXHOCTH MUPAMUJBI, TMPU3MBI, KOHYCA,
MWIMHJIPA, TUTOMAab chepbl, 00beM Ky0a, IPSIMOYTrOJIEHOTO
napajuieNienunea, NupamMuabl, TpU3Mbl, HIUIUHAPA, KOHYCA,
mrapa; yMeHue u300paxaTb MHOTOTPAHHUKHU U MTOBEPXHOCTH
BpallleHUs, UX CEYCHHs] OT PYKH, C MOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U JJIEKTPOHHBIX  CpPEICTB;  yMEHHUE
pacmo3HaBaTh CHMMETPUIO B TPOCTPAHCTBE; yMEHHE
pacrio3HaBaTh MPaBUIbHBIE MHOTOTPAHHUKH;

- yMETh ONEpPUpPOBAaTh IOHATUAMU: JBH)KEHUE B
IIPOCTPAHCTBE, MOJ00HBIE (UTYpHl B  MPOCTPAHCTBE;
UCIIOJIb30BaTh OTHOILIEHWE IUIOLAJEH IIOBEPXHOCTEN U
00BeMOB MOJOOHBIX GUTYp MPH PEIICHUH 3a]1aY;

- YMETh  BBIYUCIATH TE€OMETPUYECKHE  BEIHMUMHBI
(nnmuHa, yrois, MJOMAAb, 00bEM, IJIOMIAIb MOBEPXHOCTH),
UCMOJb3Ys U3yYCHHbIE (POPMYIIBI U METO/IBI;

- YMETh ONEPHPOBATH MOHATHIMHU: MPSMOYTOJIbHAS CUCTEMa
KOOPJMHAT, KOOpPAMHATBl TOYKH, BEKTOP, KOOPAMHATHI
BEKTOpa, CKaJlsipHOE  MPOU3BEACHHE, yrol  MEeXay
BEKTOpaMH, CyMMa BEKTOPOB, IMPOU3BEJCHHE BEKTOpa Ha
YHUCJIO; HAXOJUTh C T[OMOIIBI0 HM3YYEHHBIX (GopMyl
KOOPJIMHATBI CepeIMHbl OTPe3Ka, PACCTOSHUE MEXIY ABYMs
TOYKaAMHU;

- yYMETh BBIOMpaATh MOIXOMSIINN H3Y4YEHHBIH METOJ




JUIsL pelIeHWs 3aJadd, paclo3HaBaTb MaTeMaTHYECKHE
dakTel W MareMaTW4YecKHe MOJENW B NPUPOAHBIX U
OOIIECTBEHHBIX SIBIICHUSX, B UCKYCCTBE; YMEHHUE IIPUBOAUTH
IIPUMEPBl  MAaTEMaTUYECKUX OTKPBITUNA POCCHHCKOW U
MHPOBOM MaTEMaTUYECKON HAYKH.

- YMETb OIEpUPOBATh IOHATUSMU: OIPEAEICHUE,
aKcuoma, TeOopeMa, CIEACTBHE, CBOWCTBO, IIPU3HAK,
JI0Ka3aTeIbCTBO, PAaBHOCWIBbHBIE (OPMYIMPOBKH;, YMEHHE
dbopmynupoBaTh oOpartHoe u IIPOTUBOIOI0XKHOE
YTBEPKACHUE, IPUBOAUTH IPUMEPbl M KOHTPIPHUMEPHI,
UCIIOJB30BaTh  METOJ ~ MAaTeMAaTU4YECKOM  WMHIYKLUH;
IIPOBOAMTH JIOKA3aTENIbHbIE PACCYKIEHUS NPU PELICHUU
3ajad, OLICHUBATh JIOTHYECKYIO IIPABUJIBHOCTD
pacCyXIEHUI;

- YMETb  ONEpPUPOBaTh IOHATUAMM: MHOMKECTBO,
MIOJIMHOXKECTBO, OIEpalMi HaJ MHOXECTBAMM; YMEHHE
UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN amnmapar A
ONMCAHUS PEAIbHBIX MPOLECCOB U SBJIEHUN IPU PEIIECHUU
3ajiay, B TOM YMCJI€ U3 JPYTUX y4eOHBIX IPEAMETOB;

YMETh OIEpUpPOBaTh MOHATHSAMH: Tpad, CBI3HBIA rpad,
JiepeBo, LMKI, rpad Ha MJIOCKOCTH; YMEHHME 3a/1aBaTh U
OMMCHIBATh I'padbl Pa3IMYHBIMU CIIOCOOAMU; HCIIOJIb30BATh
rpadsl Ipu pelIeHnH 3a/1a4;

- yMETb  CBOOOJHO  ONEpPUPOBATH  MOHITHUSIMHU:
COUeTaHWe, IEPECTAHOBKA, YHUCJIO COYETaHUH, YHCIO
nepecraHoBok; OuHOM HplOTOHa; yMeHHUE NPUMEHSTH
KOMOMHATOpHbIE (aKThl W paCCYyKICHHUS sl pELIeHUs
3ajady;

-yMEThb ONEPUPOBATH MOHATUSMHU: HATYpalIbHOE YHUCIIO,
[[eJI0€ YHCJI0, OCTATOK MO MOJIYJI0, PallMOHAIBHOE YHUCIIO,
UPPALMOHATILHOE YUCIIO, MHOXKECTBA HATYPAIBHBIX, LIEJIBIX,
palMoHaIbHBIX,  JEHCTBUTENBHBIX  YHUCEN;  yMEHHE
UCMOJIb30BaTh NMPU3HAKU JIEIMMOCTH, HAUMEHBIINH 00Imii
JenuTedh W HauMeHblllee oOllee KpaTHOe, aJrOpUTM
EBkimaa npu peleHuu 3a/1a4; 3HAKOMCTBO C Pas3IMYHbIMU




MO3UIIMOHHBIMH CUCTEMaMHM CUMCIICHHUS;
- yMEeTh CBOOOJIHO ONEpUPOBATh MOHSATHSIMHU: CTETICHb
C LeNbIM I[I0Ka3aTelleM, KOpPeHb HATypaJlbHOW CTENeHH,
CTETIEHb C pPAlMOHAJBHBIM TIOKa3aTeleM, CTeNeHb C
JeHCTBUTEIIBHBIM (BelIECTBEHHBIM) IoKa3aTeseM,
gorapupM  yHWchIa, CHHYC, KOCHHYC W  TaHICHC
IIPOM3BOJILHOIO YHCIIA;

- yMETh  OINEPUPOBATH  TOHSATHSAMU:  TOXKAECTBO,
TOKJECTBEHHOE ITpeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO,
CUCTeMa YpaBHEHUH W HEPaBEHCTB, pPaBHOCHIBHOCTb
YpaBHEHMH, HEpPaBEHCTB U CHCTEM, paLUOHAJIbHBbIE,
UppanroHaIbHbIE, MOKa3aTebHbIE, CTETICHHBIE,
JorapupMHUUECKue,  TPUTOHOMETPUUYECKHE  ypaBHEHMS,
HEpaBEHCTBA W CHCTEMbl; YMEHHE pelarbh ypaBHEHHS,
HEPaBEHCTBA U CUCTEMBI C [TOMOIIBIO PA3JIMYHbIX IPUEMOB;
pemarh ypaBHEHHsI, HEpaBEHCTBA

U CUCTEMbl C IapaMeTpoM; MpPHUMEHATh YypaBHEHHUS,
HEPaBEHCTBA, UX CHUCTEMBI JUIsI PEIICHUS MaTeMaTHYECKUX
3ajjad W 3aJa4y U3 pa3IMyHbIX 00JacTell HayKu U peabHOU
KH3HH;

- yMeThb CBOOOJHO ONEpPUPOBATh MOHATHUAMM: Tpauk
¢byHkun, oOpaTHass (yHKUMSA, KOMMIO3ULIMS (DYHKIUH,
auHeWHas (QYHKIUS, KBagpaTU4Has (QYHKLHMS, CTENEHHas
GyHKIMS C UeNbIM TOKa3arejleM, TPUTOHOMETPHYECKUE
¢byHKuMH, oOpaTHble TPUIOHOMETpPUYECKHE  (DYHKIIHH,
MokasareibHass U Jorapudmuueckas (yHKIUU; yMEHUE
cTpouTh rpaduku (GYHKUUN, BBIIOJIHATH MpeoOpa3oBaHus
rpaduKoB QyHKIINIA;

YMEHHUE HCHOJb30BaTh rpaduku (GyHKUMN [UIS H3ydEeHUs
MPOIIECCOB M 3aBHCUMOCTEH MPH PEIICHUH 3a7ad U3 APYrHX
y4eOHBIX MpPEIMETOB M M3 pealbHOW KHU3HH; BBIpaXaTb
(dbopMyTaMu 3aBUCUMOCTH MEX]Ty BeTHUYNHAMU;

yMEHHE CBOOOJHO ONEpUPOBaTh MOHATHSIMHU: YETHOCTh
GyHKIUHM, [EePUOAUYHOCTh (DYHKLIHH, OrpPaHUYEHHOCTHh
(YHKIIMH, MOHOTOHHOCTh (DYHKIIMH, SKCTpEMYM (YHKIIHH,




HauOoJiblllece M HaWMEHbINIEE 3HAYeHUs (YHKIUKA Ha
MPOMEXYTKE; YMEHHUE MMPOBOANUTH HCCIIEI0BaHNE (QYHKIINY;
YMEHHE HCII0JIb30BaTh CBOICTBa U rpaduku QyHKUUN Ass
pellieHus] ypaBHEHUM, HEPABEHCTB U 3aJ1a4 C [1apaMeTpamu;
n300paxkaTb Ha KOOPJMHATHOM IUIOCKOCTH MHOKECTBA
pELIECHHUI YpaBHEHU, HEPABEHCTB U UX CUCTEM;

- yMeTb  CBOOOJHO  OMNEpUPOBATH  MOHITHUSIMHU:
[I0CJIEZI0BATEIbHOCTb, apudmMeTHuecKas nporpeccus,
reoMeTpuyecKas Imporpeccusi, OECKOHEYHO YObIBaroIas
reoMeTpuyecKas IIPOrpeccusi; yYMEHUE 3aJ1aBaTh
MOCNEAOBATEIbHOCTH, B TOM YHCIE€ C  IOMOUIBIO
PEKYpPpPEHTHBIX (HOpMYIT;

YMETh ONEPUPOBATH MOHATUSMU: HEIIPEPHIBHOCTh (PYHKIINUH,
acuMInTOTHl  rpaduka QyHKIMM, TepBas U  BTOpas
npou3BoHAs (YHKIUU, TEOMETpUYECKUN U (U3HUECKUun
CMBICJI TIPOM3BOJHOM, MEpBOOOpa3Has, OIpeeIeHHBINA
UHTETpaJl; yMEHHWE HaXOAWUTh AaCHUMNTOTHl  Trpaduka
(GYHKIMM; YMEHHME BBIYUCIATH IMPOU3BOAHBIE CYMMBI,
MPOU3BENCHUS, YACTHOTO U KOMIIO3ULMU  (DYHKUHUH,
HaXOJUTh ypaBHEHHE KacaTelIbHOM K rpapuky (QyHKIUH;
YMEHHME HCIOIb30BaTh IPOU3BOJIHYIO A HCCIEAOBaHUSA
GyHKIUH, Uil HaXOXKIEHUS HAWIydllero peuieHus B
IIPUKJIAJHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKUX U
¢u3znyeckux 3agavax, JJig OIpeNeleHHs] CKOPOCTH U
YCKOPEHHUS; HAaXOOUTh IUIOMAAX M 00beMbl GUryp ¢
MTOMOUIbIO MHTETpaa; MIPUBOJIUTH MIPUMEPBI
MaTEMaTHYECKOT O MOJIETTUPOBAHUS c HIOMOIIBIO
nuddepeHIaTbHBIX YPaBHEHHI;

- YMETh ONEPUPOBATh MOHATHUAMU: KOMILJIEKCHOE
YHUCIIO, CONPSUKEHHBIE KOMIUIEKCHBIE YHCIa, MOAYJIb U
apryMeHT  KOMIUIEKCHOTO  yHcia, (GopMa  3amucu
KOMIUIEKCHBIX yucel (reometpuyeckas,
TPUTOHOMETPHUYECKAS u anreOpanyeckas); YMETb
MIPOU3BOJIUTH apupMeTHIECKHEe JEHCTBHS ¢ KOMIUIEKCHBIMU
YHUCIIAMU; IIPUBOJIUTH IPUMEPHI VCII0JIb30BaHUs




KOMIUIEKCHBIX YHCEIT;

- yMEeTh CBOOOJHO ONEPUPOBATH MOHATUSMU: CpEIHEE
apudMeTHyecKoe, MeMaHa, HauOolblliee W HauMEHbIlEee
3HAYEHMs], pa3Max, JUCIEPCUs, CTAHAAPTHOE OTKJIOHEHUE
JUIsL OIIMCAHMsI YMUCIIOBBIX JAaHHBIX; YMEHHUE MCCIEN0BaTh
CTaTUCTUYECKHUE JaHHBIE, B TOM YHUCJIE C IPUMEHEHUEM
rpaMuecKuX  METOJOB M JJEKTPOHHBIX  CPENCTB;
rpaguyeckn HcCIenoBaTb COBMECTHBIC HAOIIONEHHS C
IIOMOUIBIO AMATPAMM PACCEUBAHMS U TMHEWUHON PErpeccuy;
YMETh HaXOJUTh BEPOSITHOCTU COOBITHIA C MCIIOIb30BaHUEM
rpaMuecKuX METOJIOB; NPUMEHATh JI pPEUIeHUs 3ajad
GopMyJibl  CIIOKEHUST W yYMHOXEHMSI  BEpPOSITHOCTEH,
dopmyiny MOJHOM BeposTHOCTH, ¢Gopmyny bepnymn,
KoMOuWHaTOpHBIE  (akTBl ¥ (GOPMYNBI;  OLEHHUBATH
BEPOSITHOCTH pEaIbHBIX COOBITHI; yMEHHE OIepHpOBaTh
MOHATUSAMM:  ClydalHas  BEJIMYMHA,  pPaclpelercHue
BEPOATHOCTEM, MATEMaTUYECKOE OXHMIAHUE, NUCIEPCUS U
CTaHJAPTHOE OTKJIOHEHWE CIIy4ailHOW BEIMYMHBI, (HYHKIIHU
pacnpezeneHus U IUIOTHOCTHU pPaBHOMEPHOTO,
MIOKA3aTeIbHOIO U HOPMAJIBHOTO PACHPENCIICHUN; yMEHUE
MCIIOJIb30BaTh CBOMCTBA WM3YyYEHHBIX paclpeaeieHuil A
pelieHus 3a1a4; 3HaKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBLINX
Yucel, METO/Abl BBIOOPOUHBIX HCCIEOBAaHUM; yMEHHe
MIPUBOJIUTH PUMEPHI MPOSIBICHUS 3aKOHA OOJIBIINX YHCET B
MPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSX;

- yMeTb CBOOOJHO OINEPUPOBATH MOHATUSAMHU: TOYKA,
psiMas, MJI0CKOCTh, IIPOCTPAHCTBO, OTPE30K, JIyd, MIOCKUN
yroi, JBYI'PaHHBIN yroi, TpEXTPaHHBII yroi,
[IEPECEKAIOIINECS, MapaJIeIbHbIE W CKPELIUBAIOIINECS
npsiMble, APAJUIETBHOCTh M MEPIEHIUKYISIPHOCTh MPSAMBIX
U MJIOCKOCTEH, YroJl MEXAY MPSMBIMHU, YTOJI MEXY TIPIMON
U IJIOCKOCTBIO, YIOJ MEXKIy IUIOCKOCTAMH; YMEHHE
UCMOJb30BaTh NPU PELICHUU 33Jau U3ydeHHbIE (aKThl U
TEOpPEMBI IIJJAHUMETPUHU; YMEHHUE OLIEHUBATh pPa3Mepsl
00BEKTOB B OKpYXAlOIIEM MHpE; YMEHHE OIEepPUpPOBATH
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NOHATUSIMM: MHOTOIPDAaHHMK, CEYEHHE MHOIOIPaHHHUKA,
NPaBUIBHBII MHOTOTPAaHHUK, NPU3Ma, TUpaMuaa, Gurypa u
IIOBEPXHOCTh BpAIllEHUs, LWIMHAP, KOHYyC, wmap, cdepa,
pasBepTKa IOBEPXHOCTH, CEUEHHUs KOHyca M IMWIMHJpA,
napajyielibHble OCHM WM OCHOBAHMIO, CEYEHHe Iapa,
IUIOCKOCTh, Kacaromascs cQepbl, NUINHIPA, KOHYCA;
YMEHUE CTPOMTh CEYEHHE MHOIOIPaHHHUKA, H300pa)xaTb
MHOTOTPAaHHHUKH, (UTyphl M TMOBEPXHOCTH BpAILECHUS, HX
CEUeHMs], B TOM YMCJIE C IIOMOIIBIO IEKTPOHHBIX CPE/CTB;
YMEHUE TPUMEHSTh CBOHCTBA TEOMETpUYECKHX (uryp,
CaMOCTOATENIbHO (hOPMYJIUPOBATh ONPEAEICHUS U3ydaeMbIX
¢buryp, BBIIBHTATh THUIIOTE3Bl O CBOWCTBAX M MpPH3HAKAX
reoMeTpHuecKuX (Uryp, 0OOCHOBBIBATH HJIM ONPOBEPIaTh
UX; YMEHHE TMPOBOAWUTH Kiaccudukanuioo ¢Guryp 1o
pasNMYHBIM  I[pPU3HAKaM,  BBINOJHATH  HEOOXOAUMBIE
JIOTIOJTHUTEIILHBIE IOCTPOCHUS;

- YMETh CBOOOTHO ONEPUPOBAThH MOHATUAMU: IUIOLIA/b
¢uryper, oobeM (uUrypsl, BeIMYMHA YIIIa, PACCTOSIHUE OT
TOYKH [0 IUIOCKOCTH, pACCTOSIHUE MEXIy MpsIMbIMH,
paccTosHHE MEXIy TIUIOCKOCTSIMH, IUIOMIATh  CQEpHl,
IUIOIAJb TOBEPXHOCTH MUPAMUABI, TPHU3MBI, KOHYCAa,
HUATTUHIPA, o0peM KyOa, MPSIMOYTOJIBHOTO
napajiesienune1a, TMpaMuIbl, MPU3MbI, HUIMHAPA, KOHYCA,
mapa; yMEHHE HaXOIUTh OTHOIIECHHE OOBEMOB IMOJOOHBIX
uryp;

- yMETh  CBOOOJHO  ONEPUPOBATH  TOHSATHSIMHU:
JBIDKEHUE, TMapaUlebHbli  MEepeHoc, CHMMeTpus Ha
IUIOCKOCTH M B IPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHUE
noao0usi, MOJ00HBIE (UTYpHl; yYMEHHE pacro3HaBaTh
paBHBIE U TOAOOHBIE (UTYpPHI, B TOM 4YHCIE B MPHUPOJE,
HCKYCCTBE, aApXUTEKTYpeE; yMEHHue UCIOJIb30BATh
TeOMETPUYECKHE OTHOIIEHUS, HAXOJUTh TE€OMETPUYECCKHE
BEJIMYMHBI (JUIMHA, YTOJI, TUIOIAAb, 00BEM) NpU PELICHUU
3ajad W3 JPYIHX YYEOHBIX TPEIMETOB W W3 peabHON
KHU3HH,
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YMETh CBOOOIHO ONEPUPOBATH MOHATUSIMH: MPSIMOYTOIbHAS
CUCTEMa KOOpPAMHAT, BEKTOp, KOOPAMHATBHl  TOYKH,
KOOpPJMHATBHl BEKTOpA, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpa Ha 4YHUCJO, pa3IoXKEHUWE BeKTopa 1o 0a3ucy,
CKaJISIPHOE MPOU3BEICHUE, BEKTOPHOE MPOU3BEICHUE, YOl
MEXIy BEKTOpPaMH; YMEHHME HCIIOJIb30BATh BEKTOPHBIA U
KOOPJMHATHBIA METOJ JJIsl PEICHUS] TEOMETPUUYECKUX 3a/1a4
W 3amad  JpYyrux y4eOHBIX MPEAMETOB; OIEPUPOBATH
MOHATUSMU: MaTpulia 2X2 u 3X3, onpeaeauTelb MaTpUIbI,
F€OMETPUYECKUM CMBICI ONPEICITUTEIIS;

- YMETh MOJIEJIMPOBATh PEAIbHBIE CUTYALIMH HA A3BIKE
MaTeMaTUKH;  COCTaBJSATh  BBIPAXKEHUS,  YpaBHEHUS,
HEpPaBEHCTBA U HUX CHUCTEMBI [0 YCJIOBUIO 3aJauu,
HCCJIEIOBATh TIOCTPOCHHBIE MOJEIH C HCIOJIb30BaHUEM
anmapata anreOpbl, HHTEPIPETUPOBATH  IMOJYYECHHBII
pe3ynbTaT; CTPOUTh MAaTEMAaTUYECKHE MOJIETN C MOMOIIbIO
FEOMETPUYECKUX MOHSITUI U BEJIMYMH, pElIaTh CBSI3aHHBIC C
HUMH TPAKTUYECKUE 3a/1aud; COCTABISTH BEPOSTHOCTHYIO
MOJENIb U HHTEPIPETUPOBATH IOIYYEHHBIN pe3yJbTaT;
pemaTh NPUKIaIHbIE 3a/1a4d CPEACTBAMU MAaTEMAaTHUYECKOTO
aHalM3a, B TOM 4YHCJIIEC COIMAJIbHO-DPKOHOMUUYECKOIO U
(bUBUYECKOTO XapaKTepa;

- YMEHHE BBIOMPAThH TOIXOSIINA METO/T /IS PEIICHUS
3a/1auy; MMOHUMaHWE 3HAYUMOCTH MaT€MaTUKU B WU3YYCHUU
MNPUPOAHBIX U OOIIECTBEHHBIX TMPOILIECCOB U SBICHUM;
yYMEHHUE paclio3HaBaTh MPOSBIIEHWE 3aKOHOB MaTEeMaTHUKHU B
HCKYCCTBE, YMEHUE MPUBOJUTH MPUMEPHI MATEMATUUYECKHUX
OTKPBITHH POCCUIUCKON M MUPOBOW MaTEMATHYECKOW HAYKH.
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2. CTPYKTYPA U COJAEPKAHUE OBIIEOBPA30OBATEJBHOM

JACTOUTIIAHBI

2.1. O0bem yueOHOM TUCHUIJIMHBI U BUIbI Y4eOHOH padoThl

Bup yueOHoi paGoThI Oorem s
yacax

O0bem 00pa3oBaTe/IbHON NPOrPAMMBI AUCHUIIJIMHBI 235
B T.U.:
1. OcHOBHOE co/iep:KaHMe 164
B T.4.:
TEOPETUUCCKOE 00yUCHHE 113
MIPAKTUYECKUE 3aHATHUS 51
2. IIpodeccuoHaIbHO  OPHUEHTHPOBAHHOE  COJAEP:KaHUE 51
(comepxxaHue MPUKJIATHOTO MOTYJISA)
B T.4..
TEOPETHYECKOE 00yUEHUE 4
MIPAKTUYECKUE 3aHATHUS 47
KoncyabTamus 2
JK3aMeH 18

IIpomexxyTouHasi aTTecTanusi: KOHTPOJbLHas padora - 1 cemecTp;

ceMecTp

IK3aAMEH - 2
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2.2. TeMmaTu4eckuii MJIaH U cOiePKaAHME TUCUUILINHBI

HanmenoBanue | Coaep:kanue yueOHOro MaTepHaJia (OCHOBHOE U MPO(ecCHOHAILHO OPMEHTUPOBAHHOE), 1abopaTopHble U |O0beMm P opMupyembie
pa3aeyoB M TeM NPaKTHYeCKHe 3aHATHS, IPUKJIATHONH MOAYJIb (IPU HAJIUYHMH) YacoB | KOMIIETEHIIMH
1 2 3 4
OCHOBHOE CO/Iep:KaHue
Paznen 1. IloBTopenue
Kypca MaTeMAaTHKH 18
OCHOBHOM IIKOJIBI
Tema 1.1 Heas n ConepxaHue yueOHOTO MaTepraia
3aga4u ba3oBbie 3HaHUS 1 YMEHUS [0 MaTeMaTHKe B TPO(eCCHOHALHON M B IOBCETHEBHOM JESITEIHHOCTH.
MaTeMaTHKH NMpPHU 2
O0CBOCHUH TeopeTtmueckoe oOydeHue
CIeLHATBHOCTH
Tema 1.2 Conepxanue yueOHOTO MaTepraia
Hucaa u JleiicTBHS HaJ ITOJIOKATENBHBIMEA U OTPHUIIATEIIBHBIMHI YHCIIAMH, OOBIKHOBEHHBIMH U JECITHYHBIMU ApoOsSMu. [leficTBHs co
BbIYHCJICHHS. 2
Bripaskenust u CTENeHsIMH, (OPMYJIbI COKPALLICHHOTO YMHOKCHHS.
npeodpazoBaHusA [IpakTHueckoe 3aHsTHE
Tema 1.3. IIpodeccnoHAIbLHO OPUEHTUPOBAHHOE Colep:KaHue (colep:KaHue NMPUKJIATHOT0 MO1YJIA)
Buasl minockux GUTyp ¥ UX TUIOIIA/b.
["eomeTpust Ha N ) 2 OK-1
T0CKOCTH PaKTUKO-OPUEHTUPOBAHHBIE 33Ja4U B Kypce T€OMETPHUHU Ha MIOCKOCTH
[TpakTHueckoe 3aHsTHE
Tema 1.4 Conepsxanue yaeOHOTO MaTepuana
IpouenTHbIE [IpocTbie MpOLEeHTHI, pa3sHble croco0bl MX BhIYMCIEHUs. CI0XKHbIC MPOIICHTHI 4
BBLIYHCJICHHASA Teopernueckoe 00ydeHHe
Tema 1.5 ConepxaHue yueOHOTo MaTepraa
YpaBHeHus U JluHeliHble, KBagpaTHbIE, APOOHO-JITMHEIHbIE YPaBHEHUS! M HEPAaBECHCTBA 2
HepaBeHCTBA Teoperuueckoe 00y4eHHUe
T Conepskanue yaeOHOTO MaTepuana
ema 1.6 .. |Crioco0b! pemeHus cucteM JUHEHHbIX ypaBHeHuil. [lonstus: marpuna 2x2 u 3x3, onpeaenurens Matpuusl. Merton ["aycca.
CucreMbl ypaBHeHUI o . 4
W HepaBeHCTB CucTeMbl HeIMHEHHBIX ypaBHeHUH. CHCTeMbl HEPAaBEHCTB
Teoperndeckoe 00y4eHue
T 1 Conepsxkanne yaeOHOTO MaTeprana
ema 1.7 Brruucnenus u npeobpa3oBaHusl. YpaBHEHHUs M HepaBeHCTBA. ['eoMeTpHs Ha INIOCKOCTH 2

BxoaH0ii KOHTPOJIb

KonrtponbHas paboTa
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Pa3znen 2 [IpsaivMbie u

MJIOCKOCTH B 18
MpPOCTPAHCTBE
Tema 2.1. Coneprkanue yueOHOro Marepuana
(OcCHOBHBIE NOHSTUSA
CTepeoMeTpHL. [Ipeamer crepeomerpun. OCHOBHBIE TOHATHA (TOYKa, IIpsMasi, INIOCKOCTD, HpOCTpaHCTBoz. OCHOBHBIC aKCHOMB]
O crepeomeTpun. [lepecekarorinecs, mapauiebHbIC U CKPSHIMBAOIINECS TpsiMbie. [IpU3HAK ¥ CBOWCTBO CKPEIIUBAOIINXCSA| 2
mpsiMbIx. OCHOBHBIE POCTPAHCTBEHHBIE (DUTYPEHIL.
MPSAMBIX U
I0CKOCTEll Teopernueckoe oOydeHue
Tema 2.2. Conepxanue yueOHOTO MaTepraia
[MapanieaIbHOCTH [lapanmnensHble mpsMas W 1wiockocTs. Omnpenenenue. I[lpmsnak. CpolicTBa (¢ nmokaszarenbcTBoM). llapamnenbHble
npsAMBIX, IpsiMoii m [iockocT. Onpenencuue. [Ipusnak. CoiicTBa (¢ 1okazatenbcTBOM). Terpasap u ero anemeHThl. [lapamtenenunen u ero| 4
MJI0CKOCTH, biiemeHTHI. CBOICTBA MMPOTHBOIIONIOKHBIX TPaHe! 1 AuaroHajel napamrenenumena. [loctpoenue ceuenwmii. Pemmenue 3amay.
IIOCKOCTei TeopeTnueckoe 06ydeHue
ConeprkaHre yaeOHOTO MaTepuaia
ITIZN;?I:};ZHK)’JIHPHOCTBHepnelv{zu/IKyn;IprIe npsimele. [lapasuienbHble npsiMble, TEPIEHIUKYISIPHBIE K INIOCKOCTU. [Ipu3HaK nepneHauKyISpHOCTH OK-1
IDAMBIX, TPSIMOii 1 MPSIMOH W TUTOCKOCTH. I[OKaSaTVeJ'H:CTBO. [lepiernukynsip u HakiaoHHas. lleprnenaukymspHbie TTOcKocTH. llpm3Hak )
; MePIICHINKYIIPHOCTH IJIOCKOCTeH. J[okazaTenbecTBo.
MJIOCKOCTH,
L10CKOCTel PaccTosiHUs B IPOCTPAHCTBE
Teoperuueckoe 00y4eHHE
Tema 2.4. Conepikanue y4eOHOT0O MaTepuaia
Teopema o0 Tpex TeopeMa o0 Tpex neprneHauKysipax. Jloka3aTensCTBO. YTOI MEXKIY OpsIMOM M TUIOCKOCTBIO. YTOJI MEXAY MIIOCKOCTAMU 4
nepneHInKyJIsIpax [IpakTideckoe 3aHsTHE
Tema 2.5. IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COlepKaHMe (coepKaHue MPUKJIATHOI0 MOAYJISA)
MapanjeabHble, AKCHOMBI ~ cTepeoMeTpud. llepneHAUKYISIpHOCTE TPAMON W IUIOCKOCTH, IMAPAIIENEHOCTh  ABYX  IPSMBIX,
nepneHINKyJIApHbIe, [[IEPICHANKYJISPHBIX INIOCKOCTH, IEPIICHAUKYISIPHOCTD TIOCKOCTEH 4
CKpeInBaoIuecs
[IpakTH4eckoe 3aHsTHE
npsiMble
Tema 2.6. Conepsxkanue yaeOHOTO MaTepuana
Pemmenue 3aaad. Pacmonosxenue MPpAMBIX U IJIOCKOCTEH B MIPOCTPAHCTBE. HepHeHILI/IKy.HHpHOCTB 1 IapaJiiCJIbHOCTh IMMPAMBIX U TIOCKOCTEM. 2
[MpsiMbie n mockocT |CKpeIIBarOIIuecs NpsIMble
B MPOCTPAHCTBE KonTposbHas pabdora
Paznmen 3.
KoopauHaThl 1 14
BEKTOPBI
Tema 3.1 ConepsxkaHne yaeOHOTO MaTepraa OK-1
lexkapToOBBI JlexapToBBI KOOpIWHATEI B mpocTpaHcTBe. [Ipocteiimue 3amaun B KoopauHaTax. PaccTosHWe Mexay IBYMsS TOYKaMH, 4
KOOPAUHATHI B KOOPAMHATHI CEPEAMHBI OTPE3Ka
MPOCTPaHCTBE. Teoperuyueckoe 00y4eHue
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Paccrosinue MEKAY
ABYMHA TOYKAMM.

KoopaumHaTbl
cepeauHbI
oTpe3Kka
Tema 3.2 CopeprkaHre yd4eOHOT0 MaTepuaia
BekTOphbI B BekTops! B ipocTpancTBe. ClOKEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKCHUE BEKTOpa Ha yuciio. KoMIuiaHapHbIE BEKTOPEIL.
MPOCTPAHCTBE. CKkaJsipHOE IPOU3BEACHHE BEKTOPOB. PasoikeHrne BeKTOopa 0 TPeM HEKOMILTAHAPHBIM BeKTopaM. KoopauHaTel BEKTOpA,
'Yroa Mexay CKaJISIPHOE MPOM3BENIEHUE BEKTOPOB B KOOPAMHATAX, YTOJI MEXAY BEKTOPAMH, YTOJN MEXIY MPSMONM U TUIOCKOCTHIO, YTOI 4
BEKTOPAMH. MEXTy TUIOCKOCTSIMU. Y PaBHEHUE TUIOCKOCTHU. | €OMETPUYECKUI CMBICIT ONIPEICIUTENS 2X2
CkajasipHoe
MPou3BeAeHIE TeopeTtmueckoe oOydeHue
BEKTOPOB
Tema 3.3 IIpodeccnoHaIbHO OPUEHTHPOBAHHOE ColepsKaHue (co/lepKaHue MPUKJIATHOT0 MOAYJIs)
IIpakTHKo- KoopaunatHas maockocTh. Berauciienne pacCToOSHMIN 1 TUIONIAAeH Ha mIockocTy. KonnmuecTBeHHbBIE pacyeThl
OpPHEHTHPOBAHHBIE 4
3a7auM HA
. [IpakTHyeckoe 3aHATHE

KOOPIMHATHOM
MJI0CKOCTH

ConeprkaHre ya4eOHOTO MaTepuaia
T 34 JlekapTOBBI KOOPAMHATHI B MPOCTPAHCTBE. BekTopsl B mpocTpaHcTBe. ClI0KEHHUE M BBIYMTAHUE BEKTOPOB. Y MHOXKCHHC
P:rlaem.le saa. BekTOpa Ha uucio. KomranapHbie vBCKTOpLI. CramsipHOE TIPOM3BEACHHE BEKTOPOB. PasnmolkeHue BeKTOpa IO TpeMm
KoopIMHATI I HEKOMILIaHApHBIM BekTopaMm. IIpocteiiine 3a1aun B KoopauHaTtax. KoopaIuHaThl BEKTOpA, PACCTOSHHE MEXIy TOYKaMu, 2

KOOPAMHATHI CEPEIUHBI OTPE3Ka, CKAISIPHOE MPOU3BEICHHE BEKTOPOB B KOOPAMHATAX, YIOJ MEXIY BEKTOPAMH, YTOJ
BEKTOPRI MEX Ty MPSMOM U TUIOCKOCTBIO, YTOJl MEKIY TUIOCKOCTSIMU

KonTposbHas pabora
Pa3znen 4. OCHOBBI
TPUTOHOMETPHH. 38
Tpuronomerpuveckue
pynkunu

ConeprkaHre yd4eOHOTO MaTepuaia OK-1
:{;ﬁ::}iMeTpnqemne Panuannas mepa yria. IloBopoT ToUku BOKpYr Hadajna kKoopauHaT. OmpeneneHne CHHyCa, KOCHHYCa, TaHIEHCa H
PA— KOTaHreHca. 3HaKH CUHYCa, KOCHHYCA, TAHTCHCA U KOTAHT€HCA TI0 YeTBEPTSAM. 3aBUCUMOCTh MEXIY CHHYCOM, KOCHHYCOM, A

MPON3BOJILHOIO YIJIA,
uyncaa. Pagnannaa u
rpaaycHasi Mepa yrJja

TAHICHCOM M KOTAHI'CHCOM OJIHOT'O U TOI'O K€ yI'Jia

TGOPGTI/I"IGCKOC 06y‘ICHI/Ie
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Tema 4.2 Copeprkanre ydeOHOT0 MaTepuasia

OcHOBHBIE Tpuronomerpuueckue ToxecTBa. CHHYC, KOCHHYC, TAHT€HC W KOTAHTEHC YTJIOB ¢ U - 2. POpMYJIbI TPUBEACHUS
TPUTOHOMETPHUYECKHE

g’;ﬁf;;:?' Teoperuueckoe 00ydeHHe

NpuBeIeHNs

Tema 4.3 Conepxanue yueOHOT0o MaTepraa

Cunyc, KOCHHYC,CyMMa ¥ pa3HOCTh CUHYCOB. CyMMa M pa3HOCTh KOCHHYCOB. CHHYC U KOCHHYC IBOMHOTO yriia. ®opMyIIbl MOJIOBUHHOTO

TAHCEHC CYMMBI H
Pa3HOCTH ABYX YIJIOB
CMHYC M  KOCHHYC
JIBOITHOTO yrJa.
DopMyJIbl
MOJIOBUHHOIO YyIJia

yriaa. IIpeo6pa3zoBanus CyMMbl TPUTOHOMETPUUECKUX (PYHKIUHI B IPOU3BEICHHUE U IIPOM3BENEHHS B CyMMYy. Boipaxenue
TPUTOHOMETPUYECKUX (QYHKILHMI Yyepe3 TAaHTeHC MOJIOBUHHOTO aprymenTa. [IpeoOpazoBanus nmpocTeimmx
TPUTOHOMETPUYECKUX BbIpAKEHUH

TeopeTtmueckoe oOydeHue

Tema 4.4
DOYHKIMH, UX
cBoiicTBa. Crioco0bl
3agaHus QyHKUUIA

CopeprkaHre yd4eOHOTO MaTepuana

O06acTh Onpe/eNIeHus] 1 MHOKECTBO 3HaueHUH QyHKIi. YETHOCTh, HEYETHOCTH, MEPHOANIHOCT (yHKIHA. CITocOObI
3aganus GYHKIUHA

Teopernueckoe 00y4eHHe

Tema 4.5
TpuroHoMeTpuyecKue
dynkuu, nx
cBOlicTBa M rpadguKu

Conepskanue yaeOHOTO MaTepuana

OO6acTh OnpeeNieHNs] © MHOYKECTBO 3HAYSHUH TPUTOHOMETpUIecKUX (GyHKuui. YTHOCTH, HEYETHOCTD, IIEPUOTMIHOCTH
TpuroHoMeTpuueckux GpyHkimii. CoiicTa 1 rpaduku GyHKIuMiA y = C0S X, Y = Sin X, y = g X, y = ctg X.

HpaKTI/I‘-IGCKOC 3aHATHUC

Tema 4.6

Cojeprkanue yueOHOrO Marepuasa

IIpeoOpa3oBanue CyxaTue U pacTshKeHHe TpapuKoB TpUroHoMeTpudecknx ¢yHkwid. [Ipeodpa3zoBanne rpadukoB TPUTOHOMETPUUIECKUX
rpaguxos (byHKIHI
TPUTOHOMETPHYECKUX
. Teopernueckoe 00ydeHHe
pyHkumii
Tema 4.7 IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COlepKaHMe (colepKaHue MPUKJIATHOI0 MOAYJIsA)
Onucanue Vcrnionb30BaHre CBOWCTB TPUTOHOMETPHUECKUX (QYHKIHI B TpoecCHOHATBHBIX 3a/1a4ax
IIpon3BoaACTBEHHBIX

MPOLeCCOB €
MOMOIIbIO TPa(PUKOB

HpaKTI/IT-IeCKOG 3aHATHUC

dyHKumMi

Tema 4.8 ConepxaHue yueOHOTo MaTepuaa

OGparHbIe OO6patHble TpUroHomMerpuieckue Gpynxnuu. Mx cBoiictBa u rpaguku

TPUTOHOMETPUHECKUE 70 horpgeckoe 06yueHne

pyHkunu

Tema 4.9 ConeprkaHre ydeOHOTO MaTepuana

Tpuronomerpuyeckue|YpaBHeHne COS X = a. YpaBHeHue Sin X = a. YpaBHenue tg X = a, ctg X = a. Pelienre TpUroHOMETPUIECKIX YPaBHEHHI

YPaBHEHUS U

OCHOBHBIX THUIIOB: HpOCTCﬁHIHC TPUTOHOMETPHUYICCKHUE YPABHCHU A, CBOAAINMNECA K KBAJIPATHBIM, PCIIa€MbIC PA3JIOKCHUEM
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HepaBeHCTBA Ha MHOKUTEJH, OJHOpoAHbIe. [IpocTeliye TpPUroHoMeTpu4ecKrue HEPaBeHCTBA
[IpakTHyeckoe 3aHATHE
Tema 4.10 Coneprkanue y4eOHOTO MaTepuaia
Cucrembl CucTeMbl IPOCTEHIINX TPUTOHOMETPUYECKUX YPaBHEHUH 2
TPUIOHOMETPUYECKHX
ypaBHenmii Teoperuueckoe 00ydeHHe
Tema 4.11 ConepxaHue yueOHOTO MaTepraa
Pemenne 3a1a4. 0CHOBBI [[peoOpa30BaHNE TPUTOHOMETPHYECKUX BBIpaXKEHU. PellleHne TPUrOHOMETPHYECKUX YPABHEHHIT M HEPABEHCTB B TOM
TPUTOHOMETPHH. HCIIC C UCTIONBb30BAHUEM CBOMCTB (DYHKITHIA. 2
Tpuronomerpuueckue
dyHKIMH KoHTponbsHas padboTa
Paszpnea S. 8
KomIuiekcHbIe YncIa
Conepxanue y1eOHOTo MaTepraia
Tema 5.1 [lonsaTue koMmIuiekcHOro urcia. ConpspkeHHbIe KOMIUIEKCHBIE YHCIa, MOJYJIb M apryMEeHT KoMIulekcHoro yucia. dopma
3alMCH KOMILUICKCHOTO 4YHcia (TeoMeTpHYecKas, TPUIOHOMETpUYecKasi, aareopandeckas). Apudmernueckue neiicteus ¢ 4 OK-1
KoMILTeKCHbIE YMCIR |0\ nekcrpvm wmCTaMy
Teopernueckoe 00y4eHHe
Tema 5.2 Conepikanue y4eOHOTO MaTepuasa
I[pumeHeHue BrlinosHeHne pacueToB ¢ MOMOIIBI0 KOMIUIEKCHBIX yKcel. IIpumepsl HCII0Ib30BaHMUs] KOMIUIEKCHBIX YHCEIT 4
KOMILIEKCHBIX unces [[Ipaktuueckoe 3aHATHE
Paznean 6. OK-1
IIpousBoaHas 36
(pynkunu, ee
NpuUMeHeHne
T 6.1 Conepsxkanue yaeOHOTO MaTepuana
HT)N:I?ITI:IE OnpeneneHne YUCIOBOW TOCIENOBATEILHOCTH U CIOCOOBI ee 3ajnaHus. CBoHCTBa HCIOBBIX MOCJIeI0BaTEIbHOCTEH.
IpOH3BOHO. Omnpenenenue mpenena IMOCIENI0BATEIBHOCTH. BblunciieHne mnpenenoB nociepoBaTenbHocTed. llpemen ¢yHKnmm Ha )
Dopmyibi 1 MpaBIa 0ECKOHEYHOCTH. Hpez{ven (GYHKLIMHM B TOUKE. HpI/IpilIIIeHI/Ie aprymenra. [Ipupamenne CI)}\/'HKI_[I/II/I. 3anaun, NpUBOIAIINE K
MOHSTHIO MTPon3BOAHON. OmpeneneHne NpOu3BOAHON. AITOPUTM OTBICKaHHS TPON3BOIHOM
nupdepeHUPOBAHUS
Teopernueckoe 00y4eHHe
Tema 6.2 ConepxaHue yueOHOro MaTepuaa
IIpousBoaHbIE Dopmynsl tuddepentmponanus. [lpaBuna quddepeHupoBaHus
CYMMBI, 4
Pa3HOCTH
Teoperudeckoe 00y4eHHe
MPON3BeICHHUS,
YACTHOTO
Tema 6.3 ConepsxkaHne yaeOHOTO MaTeprana 4
I[IpounsBoaHbIE Omnpenenenue cnoxxnoi pynkuun. IlpousBognas Tpuronomerprudeckux GyHkuuid. [IponsBoaHas cioxxHOH QyHKIMK
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byHKIMid.
IIpou3sBoaHast
CJI0KHOI (PYHKIMH

TPUTOHOMETPUICCKUX

Teopernueckoe oOydeHHE

Tema 6.4

Copeprkanre yueOHOT0 MaTepuana

I"eomeTpuyeckuii u
puznueckuii cmbic
MPOU3BOTHOM

[MousiTne ollonsitne HenpepsiBHON (yHKimu. CBoiicTBa HemnpepbiBHOW (yHKIMH. CBsi3p MEXIy HENPEPHIBHOCTHIO H
HENPEePHLIBHOCTH MG hepeHIMPYeMOCTHIO (YHKIIMU B TOYKE. AJITOPUTM PELICHH HSPABSHCTB METOJIOM HHTEPBAJIOB
byHkmu. Meton
TeopeTrueckoe oOydeHue
MHTEPBAJIOB
Conepikanue y4eOHOTO MaTepuaia
Tema 6.5 B Y D

["cOMETPUYECKUIT CMBICT MPOWU3BOAHON (PYHKIIMU - YIIOBOH KOA((OUIMEHT KacaTeNbHOW K rpaduky (QYHKIHUU B TOYKE.
YpaBHEHHE KacaTenbHOW K rpaduky (hYHKIUH. AJTOPUTM COCTABIICHWS ypaBHEHHs KacaTelbHOW K TpaduKy (QyHKIUH

y=F(x)

HpaKTI/I‘-IGCKOC 3aHATHUC

Tema 6.6

MPOU3BOJAHOM B

Cojeprkanue yueOHOro Marepuasa

Duzuyeckuii  cMbICT |Du3nyeckuil (MEXaHHYSCKHIA) CMBICI IIPOU3BOIHOM - MTHOBEHHAsI CKOPOCTh B MOMEHT BpemeHun t: V=S" (t)

Touku 3xkcTpemMyma

npogeccHoHaNbHBIX  [IpakTHYECKOE 3aHATHE
3aJa4ax

ConeprkaHre yaeOHOTO MaTepuaia
Tema 6.7 Boszpactanue u yObIBaHME (YHKIMH, COOTBETCTBUE BO3pacTaHMs M yObIBaHMs (YHKUMHU 3HaKy mpousBogHoil. [lonsTue
IMOHOTOHHOCTH [IPOU3BOTHOM BBICILETO IMOPSIKA, COOTBETCTBHE 3HAKa BTOPOM NPOM3BOAHON BBITYKIOCTH (BOTHYTOCTH) (DyHKIMM Ha
dyHKun. oTpe3ke. 3aJaun Ha MakCUMyM W MUHUMYM. [loHATHE acHMHOTOTHI, COCOOBI UX ONpeaeacHHus. AJITOPUTM UCCIEAOBAHUS

(hyHKITNH 1 TOCTpOEHUs ee TpadrKa C IIOMOIIBI0 IPOU3BOIHON. I poOHO-THHEeHAS (HYHKITHS

Teopernueckoe 00y4eHHue

Tema 6.8 Conepskanue yaeOHOTO MaTepuana

MccnenoBanue Mccnenopanne QyHKIIMM HA MOHOTOHHOCTh M ITOCTPOSHUE rpadHKoB.
dyHkui u

MocTpoeHue [IpakTHueckoe 3aHATHE

rpadgukos

1 HAMMCHbIIICE

Tema 6.9 Han6ounmeeConepxanue yueOHOro Marepuania

HaXO)K,I[eHPIe HaMOOJIBIIETO M HAUMEHBIIIETO 3HAUCHUN q)YHKHHﬁ, MMOCTPOCHHUE I’paCbI/IKOB MHOTI'O4JICHOB C HUCIIOJIb30BaHHUECM

NPOU3BOAHON B

3HAYeHUs! annapara MaTeMaTH4YeCKOro aHaIu3a
dyHkunu [TpakTHuecKoe 3aHsITHE
Tema 6.10 IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COiepKaHue (colepKaHue MPUKJIATHOT0 MOAYJISA)
Haxoxnenne Haunmensiuee u HanboJbliee 3HaUeHHe QYHKINN
ONTHMAJIBHOTO
pe3yJbTaTa ¢
[IpakTHueckoe 3aHsTHE
MOMOILbI0
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MPAKTHYCCKUX

3ajgavax
Tema 6.11 Conepikanue y4eOHOTO MaTepuaia
Pemenue 3amad. |Qopmynel u mpaBuna auddepenuupoBanus. MccnepoBanwe (yHKIMA € TOMOLIBIO Npou3BoxHoW. HamGonbmiee u
IpousBogHas HanMeHbIIIee 3HaYeHNs (VyHKIHH 2
33:32::;;2 KoHTpoJsbHas paboTa
Paznen 7.
MHOrorpaHHHKH H 40
Tesia BpalleHus!
Tema 7.1 Conepikanue y4eOHOTO MaTepuaia
Bepmmnbl, pedpa, [lorsitue MHOTOTpaHHHMKA. Ero asrmeMeHTH: BepmnHbL, pebpa, rpanu. Jnaronams. CeueHue. BrIykiibie W HEBBITYKIIbIC )
rpaHu MHOI'OI'pPaHHUKHU
MHOTOTPaHHUKA Teopernueckoe 00y4eHHe
Tema 7.2 Conepikanue y4eOHOTO MaTepuasa
Ipusma, ee [Tonsitie mpusMel. Ee ocHOBaHuUs 11 60KOBBIE TpaHu. Bricota npusmel. [IpsiMast 1 HakiIoHHas npusMa. [IpaBribHas pu3Ma.
COCTABJISIIOLIHE, Ee ceuenne 2
ceuyenme. [lpsimas u

Teopetmueckoe oOydeHue
MpaBWJIbHAasl IPU3MBbI
Tema 7.3 ConepxaHue yueOHOro MaTepuaia
[Mapanieaenunen, [lapamienenwie], CBOHCTBA MPSAMOYTOJIBHOTO Mapaivienenumnesa, kKyo. CeueHue KyOa, mapajuieienumeaa
KyO. 2
Ceuenue Ky0a, Teoperuueckoe 00y4eHHE
napaJuieenunena OK-1
Tema 7.4 Conepsxanue yaeOHOTO MaTepuana
IMupamuga, ee [Tupamuia u ee snementsl. Ceuenne nupamusl. [lpaBunbHas nupaMuga. Y cedeHHas mipamMuia
COCTaBJISIIONIHUE, )
ceuenue. [lpaBuiabHas
—— TeopeTrueckoe o0yueHue
YceueHHasi NMpaMuaa
Tema 7.5 ConepxaHue yueOHOTo MaTepraa
bokoBas u noaHasA(|[[nomane 60KOBOW M OTHOH MOBEPXHOCTH MIPHU3MBI, TUPAMHU/IBI
IMoBepxHOCTH 2
MPU3MBI, TeopeTnueckoe oOydeHue
MUPaMUIbI
Tema 7.6 Cummetpus [Copepikanre ydeOHOTO MaTepuasia
B KYyOe, CHMMETpHs OTHOCUTEIBHO TOYKH, MPSAMOM, TNIOCKOCTH. CUMMETPHS B KyOe, apajuleenuie/e, pu3Me, MupaMuie 2
napaJjuiesnenunesne,

Teoperudeckoe 00y4eHHe
npu3Me, nMpamMuae
Tema 7.7 IIpodeccnoHaTbHO OPUEHTHPOBAHHOE COAEP KaHME (ColepKaHUe MPUKJIATHOT0 MOIYJIsA) 6
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IMpuMepbI cUMMeETpPHiA
B npodeccun

CruMMeTpurs B IPUPOJIE, APXUTEKTYpe, TEXHUKE, B OBITY

[IpakTHyeckoe 3aHATHE

Tema 7.8
[MpaBUIbLHBIE
MHOTOTPAHHUKHU, UX
CBOlicTBa

Cojeprkanue yueOHOro Marepuasa

[lonsTue MPAaBUJIBHOI'O MHOTOI'paHHHUKA. CBolicTBa MMPaBUJIbHBIX MHOT'OI'PaAHHUKOB

HpaKTI/I‘lCCKOC 3aHATUC

Y cedeHHBIN KOHYC.
CeuyeHue yce4eHHOI 0
KOHYCA

Tema 7.9 Conepikanue y4eOHOTO MaTepuaia

Huauaap, ero umuaap u ero snementsl. CeueHne MUINMHApA (MapayielbHOe OCHOBAHHIO U ocH). Pa3BepTka nmnunapa

coCTaBJISIIONIHE.

Ceuenne mumHapa Teoperuueckoe 00ydeHHe

Tema 7.10 IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COlePKAHME (CoepKaHUe MPUKJIATHOT0 MOAYJISA)

Komnyc, ero Konyc u ero snementsl. CedeHue KoHyca (HapajuleIbHOE OCHOBAaHUIO W TPOXOJSIIEe Yepe3 BEpIINHY), KOHHUECKHUE
coCTaBJISIIONIHE. cedeHuns. Pa3eepTka KoHyca

CeveHue KOHYcCa Teopetrueckoe oOydeHue

Tema 7.11 Conepikanue y4eOHOT0O MaTepuaia

Vceuennslii konyc. Ero oopasyromas u Beicota. CeueHne yCeYeHHOT0 KOHyca

HpaKTI/I‘-IGCKOC 3aHATHUC

Tema 7.12
Iap u cdepa, ux
ceyeHHs

Cojeprkanue yueOHOrO MaTepuasa

[lap u cdhepa. Bzaumuoe pacnonoxenue cepsl u mwiockoctu. CedeHue mapa, chepsl

Teopetrueckoe oOydeHue

Tema 7.13

IMousiTne 00 00LeMe
Tesaa. OTHoIIeHHE
00HEMOB

MOJOOHBIX TeJI

Coneprkanne yueOHOTO Marepuasa

[lonstue 06 o0beMe Tena. O0beM Kyba U MPSAMOYTOJIBHOTO mapaienenunena. O0beM Npu3Mbl U IuHApa. OTHOIICHHUE
00BEMOB MO TOOHBIX TeJl. [ €OMeTpUYEeCKHii CMBICI ONPEAEIUTENS 3-T0 OPSIKa

Teoperuueckoe 00y4eHHe

Tema 7.14
O0BLeMBI U ITOIIAIU
MOBepPXHOCTEN Tes

Conepskanue yaeOHOTO MaTepuana

O6Bembl mupaMuibl U KoHyca. O0beM mapa. [Inomaam noBepxHocTeH Ten

Teopernueckoe 00yueHne

Tema 7.15
KoMmOnHamuun
MHOTOTPAHHUKOB 1
TeJ BpalleHus

ConepxaHue yueOHOTro MaTepraa

KoMOMHAINN T€OMETPHUICCKUX TEJ

HpaKTI/IT-IeCKOG 3aHATHUC

MHOTrOrpaHHHMKH U

Tema 7.16 Conepsxkanue yaeOHOTO MaTepuana
['eomeTpuYecKue Vcrnionb30BaHre KOMOMHAIINI MHOTOIPAaHHUKOB U TeJl BpallleHHs B IPAKTHKOOPHUEHTUPOBAHHBIX 3aJla4ax
KOMOMHALMHA HA
[IpakTHueckoe 3aHsTHE
NMpaKTHKE
Tema 7.17 Copeprkanre yueOHOTo MaTepuasia
Pemenne 3agad. {O0bEMBI U IJIONIA]M MOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BpAIllCHHUS

KonrtponbHas paboTa
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T€J1a BpallCHUusl

Paznea 8.
I[MepBooOpa3nas 14
dynkuu, ee
NpUMeHeHHe
1 Copeprkanre yu4eOHOTO MaTepuaia
}“[eMa 8. 6 3amaya O BOCCTAHOBJICHHWH 3aKOHa JBIDKEHHS MO HM3BecTHOW ckopocTd. [loHarue wHTerpupoBanus. O3HAKOMJICHHE C
Q);’fll:((l)l(l)/llia:;ﬂl?[;;)aBHHaHOHHTHGM MHTETpasa u nepB9o6p33Hop”1 A ¢dynkimn y=F(X). Pemenune 3aga4 Ha cBsI3b epBOOOPA3HOM U €€ TIPOU3BOIHOM, 2
R — BBEIYHMCIICHHE TIEPBOOOPA3HOMN IS ZIaHHOT ¢dbyaxmun. Tabmuma GopMmyn s HaXoXIeHHS TEepBOOOpasHbIX. M3ydueHue
[IpaBUIIa BBIYKMCIICHUS IEPBOOOPA3HOM
MmepBooOPa3HBIX
Teopernueckoe 00ydeHHne
Tema 8.2 Conepikanue y4eOHOTO MaTepuaa
Iiomans 3amaun, MPUBOAAIINME K IOHITUIO ONPEIEIICHHOTO MHTErpaja - O BBIYMCICHUH IUIOMIAAM KPUBOJMHEHHOW Tpameuuu, o
KPUBOJIHHEHHOI nepemenieHUd TOYKU. [ToHATHE ompenenéHHOro uHrerpana. I'eoMmerpuueckuil U (QU3MYECKHH CMBICT ONpPEACICHHOro| 2
Tpanenuun. ®opmyaa [pHTerpana. opmyna Hetotona— JleliOHMIa
HbioToHa - Jleiioanna |TeopeTuyeckoe 00yueHue
Tema 8.3 ConepxaHue yueOHOro MaTepuaia
Heonpenenennslii 1 |[loHsATHE HEONpPEeIEHHOTO HHTETpAIa 2
onpeaeJeHHbIi OK-1
TeopeTtmueckoe oOydeHue
HHTerpajibl
Tema 8.4 ConepxaHue yueOHOTo MaTepuaa
[lonsiTue 00 ["eomeTpuyecKuii CMbICI ONPEAEICHHOI0 HHTErpaja
onpe/eJIeHHOM
HHTerpaje Kak 2
NEIEN Teopernueckoe 00ydeHHe
KPUBOJUHEITHOMI
Tpaneuuu
Tema 8.5 IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COlepKaHue (colepKaHue MPUKJIATHOTO MOAYJIsA)
. ["eomeTprdeckuii cMBICH omnpeneiaeHHoro nHterpana. @opmyna Hetorona - JleliOHuma. Pemenune 3amad Ha nmpuMeHeHHe 4
OHPEI[e.]'leHHLIl’l MHTCIrpaia 1J1s1 BEIYUCICHUSA (1)I/I3I/I‘IGCKI/IX BCJIIMYUH U Hnomaneﬁ
UHTETPAT B AMSHU 1754 rgeckoe 3aHsTHE
Tema 8.6 ConepxaHue yueOHOro MaTepuaia
Peuenne 3aanau. [lepBooOpazHas hynkuuu. [IpaBuna HaxoxaeHus nepBoodpa3HbIX. Ee npumeneHue
IMepBooOpasHast 2
pyHkuum, ee KonTponbHas pabora
NpuMeHeHne
Paznen 9.
CTeneHu U KOPHH. 16 OK-1
CrenenHas GyHKIHA
Tema 9.1 Conepxanue yueOHOro Marepuana 4
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CtenenHas GpyHKIUA,
ee CBOICTBA

[ToHsiTHE KOpHSA N-0ii CTENEeHU U3 ACHCTBUTENbHOTO yKnciaa. OyHKIUM Y = i/x uX cBoiicTBa U rpaduku. CBoiicTBa KOpHS N-
0l CTENIEHH

TCOpCTI/I‘lCCKOG 06yquHe

Tema 9.2 Copeprkanre yueOHOT0O MaTepuana
IIpeodpa3oBanue [IpeoOpazoBaHue HPPAIMOHATIHHBIX BRIPAKECHHH
BBIPaKEHHI ¢ 4
KOPHAMU N- 0i [IpakTH4eckoe 3aHsATHE
CTeleHH
Tema 9.3 Copeprkanre yd4eOHOTO MaTepuaia
CpoiicTBa creneHn ¢ |[loHsTHE CTENEHHU C JIOOBIM PallMOHAILHBIM MoKa3aTeneM. CTeneHHble QYHKIINU, UX CBOWCTBA U Tpaduku
PanyoHaJdbHBIM U 2
AeiCTBUTEIbHBIM TeopeTtmueckoe oOydeHue
MoKa3aTeasiMu
Tema 9.4 Conepikanue yu4eOHOTO MaTepuaa
Pemenne PaBHOCHWJIBHOCTD HppallMOHANBHBIX YPAaBHEHHH M HEpPaBeHCTB. MeToasl MX pelleHus. PerieHue uppaunnoHaNbHBIX|
HPPALNOHATBHBIX YpaBHEHHUH ¥ HEPABEHCTB 4
zz;::::zl:;“ TeopeTtmueckoe oOydeHue
Tema 9.5 ConepxaHue yueOHOTo MaTepuaa
CTeneHn U KOPHU. Omnpenenenue creneHHoN GyHkmuU. Mcnoap3oBaHue ee CBOMCTB IPH PELLICHUU YPaBHEHUH 1 HEPABEHCTB 2
Crenennas ¢pynkuusa |KonTtponbHas paboTta
Paznesn 10.
IMoka3zaTeabHast 18
dyHxumns

Conepsxkanue yaeOHOTO MaTepuana
Tema 10.1 CTerneHb C MPOW3BOJBHBIM JICHCTBHTENLHBIM MMoKa3aresneM. OmnpenerneHue MOKa3aTedbHOH (YHKIUHM, €€ CBOMCTBA U
IMoka3zaTeabHast rpaduk. 3HAKOMCTBO C MPUMEHEHHEM IMOKa3aTelIbHOW (yHKIHU. PelieHne noka3aTebHbIX ypaBHeHUI (QyHKIMOHATIBbHO-| 4
(pyHKnus, ee cBoiicTBarpagUIECKUM METOJIOM

Teoperuueckoe 00y4eHHUe
Tema 10.2 Conepskanue yaeOHOTO MaTepuana
Pemenne Perienue moka3zaTeNbHBIX YpPaBHEHHI METOJIOM YpaBHUBAHUS IOKa3aTesled, METOJOM BBEICHHS HOBOHM IE€peMEHHOM, OK-1
MoKa3aTeJbHbIX (hyHKITMOHATBHO-TPAQHIECKUM METOIOM. PerieHne moka3zaTebHbIX HEPAaBEHCTB 8
YPaBHEHMUIl H
HEPABCHCTE [IpakTH4eckoe 3aHsATHE
Tema 10.3 Cuctembr  |[CozepikaHre yd4eOHOTO MaTepuaa
MoKa3aTeJbHbIX Perienue cucteM noka3aTeJbHBIX YPaBHEHUH 4
YpPaBHeHU I [IpakTHyeckoe 3aHsATHE
Tema 10.4 ConepsxkaHne yaeOHOTO MaTeprana
Pemenne 3ama4. |PemieHne MOKa3aTelbHBIX YPABHCHUH METOJOM YPaBHHBAHMWs IOKAa3aTeleil W METOJOM BBEICHHS HOBOW MEPEMEHHON. 2
IMoka3aTebHas Penienue mokasareJbHBIX HEPABEHCTB
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dyHxumns KonTponpHas pabora

Paznen 11.

Jlorapudmmni. o5
Jlorapudpmmuaeckas

pynkuus

Tema 11.1 Copeprkanre yu4eOHOTO MaTepuaia

Jlorapugm yncaa. Jlorapudm yncna. JlecsTHuHBINA 1 HATYpaJIBHBIN JIorapru(MBbI, YHUCIIO €

JlecCATHYHBIA H 4
HATypaJbHbIH Teopetmueckoe oOydeHue

Jiorapu(pmbl, YUCJIO €

Tema 11.2 Conepikanue y4eOHOTO MaTepuaia

CBoiicTBa CaoiicTBa morapudmoB. Onepanwst TorapuGMUPOBAHUS.

sorapudmos. 3
Onepauus [IpakTHueckoe 3aHsATHE

JorapupmMupoOBaHuUs

Tema 11.3 CopeprkaHre yd4eOHOTO MaTepuana

UTorapudpmuueckass  |[Jlorapudpmuueckas GyHKUUS U ee CBOMCTBA 4
(ynkuus, ee ceoiicTBalIpakTnyeckoe 3aHaTHE 1
Tema 11.4 Coneprkanue yu4eOHOTO MaTepuaa OK-
Pemenue [lonstne norapupmMudeckoro ypaBHeHus. Omeparuisi TOTEHIMPOBAaHHWA. 1pH  OCHOBHBIX METOJa  pEIUICHHS
Jorapu(MUYECKuX  [TOTapu(pMHUYECKHX YpaBHEHHH: (YHKIMOHAILHO-TpaQUIECKUil, METOJ MOTCHIMPOBAHMSA, METOJ BBEICHUS HOBOW| 4
YPaBHEHUIl U nepeMeHHoM. JlorapumMuueckrue HepaBeHCTBA

HEPaBeHCTB Teopernueckoe 00y4eHHe

Tema 11.5 ConepxaHue yueOHOro MaTepuaa

Cucremsl AJITOPUTM peNIeHUs] CUCTEMbI YpaBHEHUH. PaBHOCHIIEHOCTB JIOTapu(MUYECKUX YPAaBHEHUH 1 HEPABEHCTB 4
JIorapu(pMHuYeCKHX

vpapaenmii [IpakTHdeckoe 3aHsITHE

Tema 11.6 IIpodeccnoHAILHO OPHEHTHPOBAHHOE COIEPKAHME (COAepKAHNE TPHKJIIATHOIO0 MOXYJIsI)

Jlorapudmsi B [Ipumenenue nmorapudma. Jlorapudmudeckas cnupansb B mpupoJie. Ee MmaremaTudeckne cBOcTBa 4
npupoae ¥ Texuuke  [[Ipaktuyeckoe 3aHaTHE

Tema 11.7 Conepskanue yaeOHOTO MaTeprana

Pemenne 3aga4. Jlorapudmuueckas pynknus. Pemenue npocredmmx nmorapuMUIECKUX ypaBHEHHH

Jlorapudmel. 2
Jlorapudmuyeckass  |KontponpHas padoTa

dyHxumns

KoHcymbrarust 2
[IpomesxyTouHas aTTecTanus (IK3aMeH) 18
Bcero | 235

24




3. YCJIOBUSI PEAJIM3ALIMY OBLIIEOBPA30OBATEJIBHOI
TUCHMIITAHEBI

3.1 Marepua/jibHO-TeXHHYeCKOe ofecneyeHne, He00XoaAUMOoe I
ocyliecTB/IeHUs] 00pa30BaTeIbHOI0 Mpolecca no AUCHHILIHHE

VYuebHas ayautopusi (kaOuHET TPOPECCUOHATBHBIX JUCIUILIINH) IS
NPOBEJCHUS 3aHATHA BCEX BHJIIOB, IMPEIYCMOTPEHHBIX 00pa30BaTEIbHOM
IpOrpaMMOi, B TOM 4YHCJE€ TPYINIOBBIX M WHIUBUAYATHHBIX KOHCYJBTAIUH,
TEKYIIETO0 KOHTPOJIS M MMPOMEKYTOYHON aTTeCTaIlUu:

OcHoBHOE  O0OpyAOBaHHME: TIOCAJOYHBIE MeECTa [0  KOJHMYECTBY
oOyuJaromuxcs;, pabodyee MecTo MpernogaBaTess; mkad, yaeOHas 10CKa, CTCH/IBI.

TexHuyeckue cpeacTBa 00yUeHHs: HOYTOYK, 3KpaH, IPOEKTOP.

AxkaneMusi obOecriedeHa HEOOXOJMMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO U
CBOOOJIHO PaCHpOCTPAHIEMOI0 IMPOTPAaMMHOTO oOO€cCreYeHus, B TOM UHCIIE
OTEUYECTBEHHOI'0 MPOM3BOACTBA. [l peanuzalu MNPOrpamMMbl MPEeTyCMOTPEHO
CIeAyIoNIee JIMIIEH3MOHHOE U CBOOOJHO pPacHpoCTpaHsIeMOEe MPOTrpaMMHOE
oOecrieyeHue, B TOM YUCJIE OTEYECTBEHHOTO MTPOU3BOJICTBA!

o KopnopatuBnas undopmanuonnas cucrtema «KHUC» ACY VY3
«Universys WS 5».

[TakeT ouUCHBIX MPOTpaMM Ha KOMITbIOTEPHI:

o Microsoft Office 2007, 2010, 2016 (Word, Excel, Access,
PowerPoint)

o Kaspersky Endpoint Security mis omsneca Cranmaptabiii 500-999
Nodel year Educational Renewal License»

Oo6HoBIIIEMBbIE HH(DOPMAITMOHHBIE CITPABOYHBIE CUCTEMBI:

o Nudopmarnmonno-npaBoBas cucrema «['apant». — URL:

http://www.garant.ru

3.2. UndopmaunoHHoe odecneyeHne peajsn3alnui NporpaMmmbl

st peanuzanuu IPOrPaMMBI UCIIOJIB3YETCS AIIEKTPOHHAS
uHPOpPMAIMOHHO-00pa3oBaTeNnpbHas  cpelna ¢ MPEAOCTaBICHMEM  IpaBa
OJIHOBPEMEHHOTO JOCTyNa He MeHee 25 MPOLEHTOB 0Oydaronuxcs K 1udpoBoit
(9MIEeKTpOHHOM ) OMOIMOTEKE.

DneKTpOHHBIE 00Pa30BaATEIbHBIC PECYPCHI:

¢ OBC «YuauBepcuterckas 6ubimmorexka OHIalHy;

e ObC «lOpaiimy;

o KopnopatuBHas wuHpopmarmonHas cuctema «KHUC» ACY V3
«Universys WS 5».

3.2.1 OcHOBHBbIE EYATHbIE U JJIEKTPOHHbIE U3TAHUSA
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1 Bozcomonos, H. B. MaremaTHka : y4eOHUK IJsi CpEeIHETO MPOeCCHOHATBLHOTO
obpazoBanus / H. B. boromonos, II. U. Camoiinenko. — 6-¢ u3a., mepepad. u
non. — Mocksa : M3gatenbctBo FOpaiit, 2026. — 400 c¢. — (IIpodeccuonanbHoe
oOpazoBanue). —TekcT : anekTpoHHbl // OOpaszoBarenbHas miatdopma FOpaiT
[caiit]. — URL.: https://urait.ru/bcode/598473

2.bocomonos, H. B. Maremaruka. 3ajauul ¢ PEHICHUSAMU © yYEOHUK JUIsI CPEHETO
npodeccrnoHanbHoro obpaszopanus/ H. B. boromonoB. — 2-¢ w3a., wucop.
non. — Mocksa : M3marenscTBo FOpaiit, 2026. — 755 ¢. — (IIpodeccronanpHoe
oOpazoBanue). - TekcT : anekTpoHHBINH // OOpa3zoBatenbHas miatdopma FOpait
[caiiT]. — URL.: https://urait.ru/bcode/599028

3.Iyces, B. A. Maremaruka. ['eomerpusa. ba3oBeiii ypoBeHb: 10—I11 knacchr :
y4eOHUK [Ji1 cpegHero oomiero oOpazoBanus/ B. A.I'yces, . b. Koxyxos,
A. A. IIpoxkodneB. — 2-¢ uzn., ucap. u gon. — Mocksa : M3narensctBo FOpaiit,
2026. — 281 c. — (OOmeoOpa3oBaTeNbHBIA MHAKI). — [€KCT : DJIEKTPOHHBIA //
OO6pazoBartenbHas matdopma Opaiit [caiit]. —

URL: https://urait.ru/bcode/589208

4, Cabumos, U. X. JluneiiHas anreOpa U aHAJIUTHYECKas T'€OMETPHS : ydeOHOe
nmocobue s cpeaHero mpodeccuoHambHoro oobpazoBanus/ M. X. Caburos,

A. A. MuxaneB. — 2-¢ usn., ucnp. u gon. — Mocksa : U3narensctBo FOpaiit,
2026. — 258 c. — (IlpodeccuonansHoe o6pazoBanue). — TEKCT : ANEKTPOHHBIH //
OO6pazoBaTenbHas iargpopma FOpaiit [caiT]. —

URL: https://urait.ru/bcode/586757

3.2.2 /lonoJiHUTEIbHBbIE HCTOYHUKH

1.Marematuka. EI'D : MeTONbl pelIeHHs CTEPEOMETPUUECKUX 3ajay : yuyeOHOoe
mocoome : [12+] / A.A.KoponeB, B.®.HU3oroBa, II. B. Epecbko,
E. B. BapnamoBa. — Mocksa ; Bonorna : Undpa-Urxenepus, 2024. — 120 c. : u.
—URL: https://biblioclub.ru/index.php?page=book&id=727075

2.MupxacanoB, P. ®@. HaueprartenbHass reoMeTpus, MNEPCHEKTUBA U PUCYHOK :
yaebHoe mocooue : [12+] / P. ®. Mupxacanos, . JI. YiaesHoBa. — Mockga :
Hupekr-Menua, 2023. — 204 C. : WJ1.—
URL.: https://biblioclub.ru/index.php?page=book&id=697804

3. Yepnsak, A. A. JlaGopartopHblii MpakTUKyM MO MaTeMaTHKe Ha 0aze
Mathcad : yuebHoe nmocobue : [12+] / A. A. Uepnsik, XK. A. Uepnsik. — Mockga ;
Bonorna : Wudpa-Unxenepus, 2025. - 208 c¢. : wun, Tabn.—
URL: https://biblioclub.ru/index.php?page=book&id=727067
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4. KOHTPO.JIb 1 OIEHKA PE3YJIbTATOB OCBOEHUSI
OBIHIEOBPA3OBATEJIBHOU JUCIIUIIJIMHbI

Konutpoaibs u omeHka pe3ylbTaToB OCBOEHHUS 00I11€00pa3oBaTebHON

IUCIUATLIINHBI

PaCKPBIBAKOTC:A

yepes

JAUCHTUIITIMHAPHBIC

pE3yNbTaTHhl,

HarpaBjeHHble Ha (GOpPMHUpPOBaHUE OOIMMX U MPOGECCHOHANBHBIX KOMIIETEHIIUN
0 pasziesiaM U TeMaM CoJIep KaHusl yueOHOro MaTepuara.

Oob6masi/mpodeccnoHabHasA
KOMIIeTeHI[UA

Paznen/Tema

THI OLIEeHOYHBIX
MeponpHuATHI

OK 01. Beibupats crocoOsl
penieHus 3a1a4
npodeCcCHOHAIbHON
JESTCIIbHOCTH
NPUMEHHUTEIBHO K Pa3IHYHBIM
KOHTEKCTaM

P1, Tema 1.1-1.7
P2, Tema2.1-2.6
P4, Tema4.1-4.11

P 5, Tema 5.1-5.2

P 6, Tema 6.1-6.11
P7, Tema 7.1-7.17

P 8, Tema 8.1-8.6

P 9. Tema 9.1-9.5

P 10, Tema 10.1-10.4
P11, Tema 11.1-11.7

TectupoBanue, Y CTHbIN
ornpoc, MaTtemaTH4eCKui
IUKTaHT, UHauBuayanpHas
camocTosTeNnbHas padoTa,
[IpencraBnenue pe3yapTaToB
MPAKTUYECKHUX padoT, 3ammuTa
TBOPUYECKUX padoT,
KonTponbHas pabora,
Brinosinenue
9K3aMEHALMOHHBIX 3a/IaHUN
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