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1. MACHOOPT MPOTPAMMBI YYEBHOM TN CHUIIJINHBI
0OVY/1.04 MatemaTnka
Ha36aHUe OUCYUNTUHBL

1.1. Ob6n1acTh NpUMEHEHHUs TPOTrPaAMMBbI

[Iporpamma yuebnoit mucuurumael OVY/[.04 Maremarnka SBISETCS YacThIO TPOTPAMMEI
MOJITOTOBKM CHEIUAJINCTOB cpefHero 3BeHa B cooTrBeTcTBHH ¢ DPI'OC "denepanbHbIil
TOCY/IapCTBEHHBIN 00pa30BaTENbHbIN CTAHAAPT CPETHETO MPO(ECCHOHANIBHOTO 00pa30BaHUs 110
crermanbHocTH 49.02.01 OUSUYECKASA KVYJIBTYPA (mpuka3 MunoOpuayku Poccuu ot
11.08.2014 . Ne 976)"

[Iporpamma yd4eOHON AMCHUIUIMHBI pa3paborana Ha ocHoBe «lIpumepHOH mpOTrpaMMBbI
o0meoOpazoBaTenbHOM  y4eOHOW  TUCIUILIAHBI «MaremaTuka, PEKOMEH/I0BAaHHON
@enepanbHBIM TOCYIAPCTBEHHBIM aBTOHOMHBIM yupexJeHueM «®DenepanbHbli HHCTUTYT
pasButus obpaszoBanus» (PIAY «DUPO») mis peanu3anuu OCHOBHOH MpodecCHOoHaTbHON
obpazoBarenbHOM mporpaMMbl CIIO Ha Ga3ze 0CHOBHOTO 0O0IIEro 0Opa3oBaHMUs C MOTYYCHHUEM
cpennero obmero obpasoBanus (IIporokon Ne3 ot 21 uronst 2015 1., perucrpanimoHHBIN HOMEp
peuensun 377 or 23 wuroma 2015 . ®TAY «DOHUPO») mo crnenuambHOCTAM CpPEIHEro
npodeccHoHaIbHOTO 00Pa30BaHUS.

1.2. MecTo y4yeOHOM AMCHMILIMHBI B CTPYKTYpe MPOrpaMMbl NOANOTOBKH CHEHATHCTOB
CpeIHero 3BeHa.

VYuebnas mucnumuimHa OVY]1.04 Maremaruka Bxogutr B mukia  OOmeoOpa3oBaTenbsHON
MIOJITOTOBKH.

1.3. lesm n 3agauyn — TpeGOBAHUS K Pe3yJIbTATaAM OCBOCHHS Y4eOHOM IHCHMIIMHBL.

B pe3yibTaTre ocBOeHHs yueOHON AUCHMILINHBI CTYIEHT H0J2KeH 3HATh:

dbopMyIIBI T HAXOXKICHUS TUIOMIAIeH M 00bEMOB T€OMETPUIECKUX TET;

TpUTOHOMeTprUdIecKre (HOPMYIbI TS IPEOOPa30BaHUS BEIPAKEHUI;

(dhopMyIBI IPOU3BOAHBIX PYHKIHMA, (POPMYITBI HHTETPUPOBAHHS

B pe3yabrare ocBoOeHHSs YUeOHOI IMCHUIJIMHBI CTYIEHT J0/KeH YMeTh:

peliarth pannoHalbHbIC, TOKA3aTeIbHbIC, Jorapu(MUIECKAe, TPUTOHOMETPUICCKHE YPaBHEHHUS,
CBOJISITIIMECS] K JIMHEWHBIM M KBaJAPaTHBIM, a TAKKe aHAJIOTHIHBIC HEPABEHCTBA U CUCTEMBI;
pemary IUIAaHUMETPUYCCKUE U MPOCTEUIINEe CTepEeOMETpPHYECKHe 3aadd Ha HaXOXJICHUE
TEOMETPUYECKUAX BEIIMYWH (JUTHH, YIJIOB, ILIOMAACH, 00BEMOB);

pelIaTh MpocTeiinre KOMOMHATOPHBIC 3a/Iadd METOJIOM Tiepedopa, a TaKkkKe C UCIOIb30BaHUEM
W3BECTHBIX (OPMYI

B pe3yiabrare ocBoeHHsI y4eOHON JMCUMIVIMHBI CTYIEHT [I0JI2KeH UMeTh HABBIKU U (UJIN)
ONBIT JeSITEeJIbHOCTH:

1.4. PeKOMeHI[yeMOC KOJIMY€CTBO YaC0B Ha 0CBOCHHE MPOrpaMMbl y‘lCﬁHOﬁ AUCIHUIIINHDBI?

O6vemM nmporpammsl 234 4acoB, B TOM YHCIIE:
ayJIMTOPHON y4eOHOM Harpy3Kku oOydaromierocst 156 qacos;
CaMOCTOSITeNIbHOW padoThl 00y4arorerocst 78 4acos.



2. CTPYKTYPA U IPUMEPHOE COJEPXKAHUE YYEBHOM JUCIATLINHBI
2.1. O6beM yueOHOM AMCHUILINHBI U BUABI y4eOHOI paboThI

Tabnuya 1. Budwsl yuebnoti pabomul no nepuooam oceoerus OOII CIIO ons popmbi 06yuerus -
OUHAs.

B yaelioi paborsa Bcero, Cemectp(-b1)
aK. 4.
1 2

KonrakTnas (aynutopHasi) padora (Bcero) 156 68 88
B TOM YHCIIE: - - - - - - -
JeKnuH (€CH MPEAYCMOTPEHO) 64 28 36

B TOM uucie B (pOpMe MPAKTHICCKOH MOITOTOBKH

(ecim IpeTyCMOTPEHO) ) ) )
1abopaTopHEIe 3aHATHA (SCIIH IPEAYCMOTPEHO) - - -

B TOM 4HClIe B (OpME MPAKTHUSCKON TTOATOTOBKH

(ecru mpexyCcMOTPEHO) ) ) )
MPaKTUIECKUE 3aHATH (€CITH MPETyCMOTPEHO) 92 40 52

B TOM 4YHCJIe B (DOpPME MPAKTHUECCKON MOIOTOBKH

(ecru mpeyCMOTPEHO) ) ) )
CamocTosiTeJIbHAsI padoTa 00yuaronierocs (Bcero) 78 34 44
B TOM YHCIIEC: - - - - - - -

B (hopMe MPaKTUICCKOH MTOATOTOBKH

(ecii IPEYCMOTPEHO) ) ) )
YacoB Ha KOHTPOJIb: - - -
TIpomesxyrounas arrecraiius B popme: (3ager/aud3ager/ ) 340 | 2x
9K3aMEH)
O011ast TPYI0EMKOCTh qac 234 | 102 | 132

2.2. Temaruueckuii mjian u cogep:xxkanue yueonoi gucunminusl OYJ.04 MaremaTuka

Tabnuya 2. Cooepoicanue oucyuniunvl/MK no eudam yueonot pabomoi

HAUMEHOBAHMUME PA3JEJIA IUCHUITIJINHBI Bux yue6Hoii

2G0TI KoJ1-Bo yacos
Conep:xanue pa3aesa (TemMbl) p

Paznen 1. IToBTOpeHue
Kypca MaTeMaTHKHI 28
OCHOBHOM HIKOJIbI

Tema 1.1

Lens u 3amaun MaTeEMaTHKH
MIPH OCBOCHHUH Jlex 8
cnenuanbHOCTH. Yucma n
BBIYHCIICHUS

Ienp 1 3a7a41 MaTeMaTHKHA MPU OCBOCHUH CHELUATIBHOCTH.

ba3oBble 3HAHUS U YMEHHS 110 MaTeMaTHKE B MPO(ECCHOHAIBHON H B
IIOBCEHEBHOM AEATEILHOCTH.

JlelicTBHs HaJ MONIOKUTENBHBIME U OTPHIIATETHHBIMHI YHCIIaAMHU, C OOBIKHOBEHHBIMHU
U ICCATHYHBIMH JPOOSIMH.

JeticTBus co creneHsamu, (opMyITbl COKPAIEHHOTO YMHOXCHHS




Tema 1.2
IIpoueHTHBIE BRIYUCIICHUS. IIp
YpaBHEHUA U HEPABEHCTBA

[IpocTeie IPOLEHTHI, pa3Hble CIOCOOB! MX BRIYHCICHUS. JINHEITHBIC, KBaIpaTHEIC,
JpOoOHO-IHHEHHBIC ypaBHEHUS 1 HEPABEHCT

Tewma 1.3.

[IpolieHTHBIC BBIYUCIICHUS B
npodeCcCHOHATBHBIX
3ajaqax

IIp

IIpocTeie u cnoxHBIE TPOIEHTHI. [IporieHTHBIE BEIMUCIEHUS B TPO(PECCHOHATBHBIX

3aga4dax

Tema 1.4
Pemrenne 3amau. Bxognon IIp
KOHTPOJIb

Breramcnenus n npeobpazoBanus. YpaBHEHUs U HEpaBeHCTBA. [ eomerpus Ha
MIJI0CKOCTH

KonTtponsnas pabora Ip

Paspen 2 Ilpsimbie n
INIOCKOCTH B IPOCTPaHCTBe.
KoopanHaTts! 1 BeKTOpPHBI B
NMPOCTPAHCTBE

42

Tema 2.1. OcHoBHEIE
TIOHATHS CTEPEOMETPHH.
Pacrionoskenne mpsAMbIX U1
IJIOCKOCTEH

Jlex

IIpenmer crepeomerpun. OCHOBHBIE MOHATHS (TOUKA, IPAMAsi, IIIOCKOCTD,
npoctpancTBo). OCHOBHBIE akCHOMEI cTepeoMeTpud. Ilepecekarommecs,
MapayIeaIbHbIE M CKPEIIMBAIOIIHECS MPAMBIE. YTOII MEKIY IPSAMBIMH B
npocrtpancTse. [lepnenaukynsapHOCTs MpAMBIX. OCHOBHBIE TIPOCTPAaHCTBEHHBIC

¢buryps

Tema 2.2. TlapamnensHOCT
NPAMBIX, IPAMOU U Jlex
IJIOCKOCTH, IIOCKOCTEH

[NapannensHble npAMas U mrockocTsb. Onpenenenue. [Ipusnak. CBolicTBa.
[Tapannensasie iockoctu. Onpenenenne. [Ipusnak. CroiicTaa.

Terpasnp u ero snemenTsl. [lapannenenunen u ero 3nemenTsl. CBOHCTBA
IIPOTHBOIIONIOKHBIX TPaHeH U AuaroHaneil mapamenenumnena. [locrpoenne
OCHOBHBIX CE4EHHUH

Tema 2.3.

Tlepien IUKyYISAPHOCTH
HPAMBIX, IPSIMOH U
TIOCKOCTH, IIIOCKOCTEH

Ilp

ITepnenaukynsapusle npsamele. [lapannensasie npsMble, IEPIEHIUKYISIPHBIE K
mIockocTh. IIpu3Hak nepnes AuKyIApHOCTH NPSAMON U IIOCKOCTH

Tema 2.4. Ilepnenaukynsp u
HaxJIoHHas1. Teopema o Tpex IIp
MIEePIIECH IUKYIIpax

Ilepniennukymsip 1 HakmoHHAA. Teopema o Tpex MepueHANKYIApax. YTol MEXIY
NPsIMOI U TJIOCKOCTBIO.

VYron mexay mnockocTsamu. [lepneHquKysipHbIE TTOCKOCTH.

Paccrosanus B mpocTpaHCTBE




Tewma 2.5. KoopauHatse! u

IIp 6
BEKTOPHI B IPOCTPAHCTBE

JlexapToBBI KOOpAMHATEI B IpoCcTpaHcTBe. BekTops! B mpocTpancTBe. ClioskeHHE U
BBIYUTAHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha uncio. CKaIsipHOe MPOU3BEICHHE
BeKTOpOB. [Tpocreiiinue 3aaa4u B KOOpAUHATAX

Tema 2.6. IIpsmere u
MJIOCKOCTH B IPAKTHYECKUX IIp 6
3aj1auax

B3auMHOe pacnonioxeHre IpsAMBIX B IpocTpaHcTBe. [lapamienbHOCTE IPsIMON U
IIJIOCKOCTH, NapaJIIeNbHOCTh IJIOCKOCTEN, TEPIEHAUKYIIPHOCTD IIIOCKOCTEH.
PacrnionosxeHne npsAMBIX | IMIOCKOCTEN B OKPYXKAIOIIeM MHpe (IPHPOLIE,
apXUTEKType, TEXHHUKE). Perrenne npakTHKO-OpHEHTHPOBAHHBIX 3a71a4

Tema 2.7 Pemenne 3agay.
[IpsiMble U NITOCKOCTH,
KOOPAWHATEI H BEKTOPHI B
MPOCTPAHCTBE

IIp 4

PacnioniosxeHre MpsIMBIX U IUNIOCKOCTEH B MpocTpaHcTBe. [lepnenauKyIsapHOCTh U
MapajuieIbHOCTb NPAMBIX H INIOCKOCTEH. J(eKkapTOBbI KOOPAUHATHI B IPOCTPAHCTBE.
BexTops! B mpoctpancTse. ClIokeHHE W BEIYUTAHHE BEKTOPOB. YMHOXKEHHE BEKTOpa
Ha gncio. Koopaunarel BekTopa

KonTpomnsHaas pabora Ilp 4

Pasnen 3. OcHoBbI
TPHTOHOMETPHH.
Tpuronomerpuieckne
pynkuun

57

Tema 3.1 Tpuronomerpudeckue
(YHKITHH TPOU3BOIBHOIO IIp 6
yIiia, 9ucia

Pagnannas mepa yrma. [ToBopot Toukn BOKpyT Hadana koopauHatr. Onpenenenue
CHHYyca, KOCHHYCa, TAHTEHCA ¥ KOTaHTeHCca. 3HaKH CHHYCa, KOCHHYCa, TAHTeHCA U
KOTaHTEHCa 110 9eTBEPTAM. 3aBHCUMOCTh MEXIYy CHHYCOM, KOCHHYCOM, TAHTEHCOM 1
KOTaHT'€HCOM OHOT'O ¥ TOT'O K€ yIia

CamocrosaTensHast pabora CP 33

Tema 3.2 OcHOBHBIE
TPUTOHOMETPUYECKUE Jlex 2
TOX/ECTBA

Tpuronomerpudeckue Toxaectsa. [IpeobpazoBanus npocreimmx
TPUTOHOMETPHUUIECKUX BBIpakeHNH. CHHYC, KOCHHYC, TAHT€HC ¥ KOTAHTE€HC YIJIOB O U
-o

Tema 3.2 OcHOBHBIE
TPUTOHOMETPHUICCKHIE Jlex 2
TOXZECTBA

TpuronomeTpuieckue Toxaectsa. [IpeoOpazoBaHus mpocTEHIIIX
TPUTOHOMETPHUYECKUX BhIpakeHHH. CHHYC, KOCHHYC, TAHT€HC 1 KOTAHT€HC YIJIOB 0L 1
-o

Tema 3.3
Tpuronomerpuueckue
(GYHKLIUH, UX CBOHCTBA H
rpaduKH

Jlek 4

OO6mnacTpb onpeneneHus 1 MHOXKESCTBO 3HAYCHHH TPUTOHOMETPHYUCCKIX (DYHKIIHH.
YérHOCTh, HEYETHOCTE, EPUOAMIHOCTh TPHTOHOMeTprUdeckux ¢pyHknuid. CBolicTBa
u rpadukn GyHKIUH y = cos X, y = sin X, y = tg X, y = ctg X. Cxxarue u pacTspKeHHE
rpapuKOB TPUTOHOMETPHUYCCKUX (PyHKITHH.

[IpeobpasoBanrne rpaduKOB TPUTOHOMETPUICCKUX (DYHKITHI




Tema 3.4 ObOpatHbie
TPUTOHOMETPUUYECKHUE Jlex
byHKIIAN

OOparnblie TpuroHoMerpuieckue GpyHkmn. Mx cBoiicTBa 1 rpaduku.

Tema 3.5
Tpuronomerpuieckne Jlex
ypaBHEHUS M HEPABEHCTBA

YpaBHeHHE cOs X = a. YpaBHEHHeE Sin X = a. YpaBHEHHe tg X = a, ctg X = a. Perenue
TPUTOHOMETPHUYECKUX YPAaBHEHUN OCHOBHBIX THIIOB: IPOCTEHILINE
TPUTOHOMETPUYECKHE YPABHEHHUSI, CBOJAIINECS K KBaPATHBIM., PEILIAEMBbIC
pasiio’keHUEeM Ha MHOXKUTEIH, OXHOPOIHBIE.

IIpocTeiiiye TPUrOHOMETPUUECKHE HEPABEHCTBA

Tema 3.6 Pemenue 3amau.
OCHOBBI TPUTOHOMETPHH.
Tpuronomerpudeckue
byHKITHH

Jlex

IIpeobpa3zoBanne TPUTOHOMETPHUIECKUX BEIpakeHNH. Penenne
TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB B TOM YHUCIIE C UCIOIb30BaHHEM
CBOWMCTB QyHKITHIT

Paznen 4. IlponsBoanas u
nepBooopazHasi QyHKIMH

Tema 4.1 [lonsTne
npou3BoaHoi. opmMyibl 1
MpaBmIa

g epeHnInpoBaHUA

Jlex

IIpupamenne aprymenta. [lpupamenne Gpynknun. 3anadn, MpUBOIAIINAE K TTOHATHIO
Mpon3BogHON. Onpenenenne MpoON3BOIHON. AITOPUTM OTBICKaHUS TIPOMU3BOIHOM.
Dopmyisl auddepeniuponanus. [Ipasuna quddepeHunpoBaHus

Tema 4.2 IToustre o
HEIPEePBIBHOCTH (PYHKIIUH. JIex
Meron nHTEepBaioB

[MousaTne HenpepriBHOM pyHkru. CBOHCTBA HEMTpepbIBHOW (QYHKINU. CBA3b MEKIY
HETPEPLIBHOCTBIO U TG DEepeHINPYEMOCTEIO (QYHKIIUH B TOUKE. AJITOPUTM PEUICHUS
HEPaBEHCTB METOAOM UHTEPBAJIOB

Tema 4.3
T'eomerpuueckuii u
(bU3HUECKUN CMBICIT
MPOU3BOIHOMN

Jlex

TeomeTpuyueCKHi CMBICI IPOU3BOIHON (DYHKIIUH — YIIIOBOH KOS PUIHESHT
KacaTenbHOM K rpaduKy (P)YHKIMH B TOUKE. YpaBHEHHE KacaTeIbHON K TpaduKy
(byHKIMH. ANTOPUTM COCTaBICHUS YpaBHEHHsI KacareIbHOH K rpaduky GpyHKIHH

y=1(x)

Tema 4.4 MOHOTOHHOCTE
¢yuxmyn. Toukn Jlex

9KCTpeMyMa

Bospacranue u yobiBanue (yHKIIHH, COOTBETCTBHE BO3PACTAHUS U yOBIBAHUS
(yHKUIMY 3HAKYy POU3BOTHOM. 3aa4 HAa MAKCHMYM i MUHIUMYM. AJITOPUTM
HccIeioBaHus (PyHKIIMH ¥ TOCTPOCHUS ee rpaduKa ¢ IOMOIIBIO POU3BOAHOM

Tema 4.5 Uccnenosanue
(yHKLHMH 1 TOCTPOCHHE Ip
rpadukoB

HUccrnenoBanue GpyHKINN HAa MOHOTOHHOCTH M IIOCTPOEHHUE TPaPHKOB




Tema 4.6 Hanbomnpmee u
HalMeHbIIIee 3HAaYCHUS IIp
byHKIIAN

Haxoxnenre HanOOJIBIIIEro 1 HANMEHBIIEr0 3HAYCHHH (DYyHKIUH, TOCTPOCHHE
rpaKOB ¢ UCTIOIH30BAHNEM armapara MaTeMaTHYecKOTo aHaIn3a

Tema 4.7 Haxoxnenne
ONTHMAaIILHOTO PE3yNbTara ¢
IIOMOIIBIO IPOU3BOIHOM B
MPaKTHYECKHX 3a/1a9ax

Ip

Haumvenspmiee u manbosnpiice 3Ha9eHUE QYHKITHH

Tema 4.8 [lepBooOpasHas
¢byskiwu. [TpaBuna
HAXOXKJICHUS
epBO0Opa3sHBIX

IIp

O3HaKOMJICHHUE C TIOHSTHEM MHTETpajia U nepBoobpasHoi as pynkuun y=f(x).
Pemenue 3a1a4 Ha CBsI3b MEPBOOOPA3HON H €€ IPON3BOAHOM, BEIMHCICHUE
riepBooOpa3Hoi st aHHOM QyHKIuU. Tabnuia GopMyIt It HAXOXK ICHHUS
nepBooOpas3HbIx. M3yueHue npasuia BEIYUCICHAA IEPBOOOpa3HON

Tema 4.9 [Tnomans
KPUBOJIMHEHHON Tpanenuu.
®opmyna Herotora —
Jle#tOHuma

Ip

3agaum, NPUBOSIINE K TOHATHIO OMPEIEIIEHHOr0 HHTETPpalla — O BEIYACICHHH
IJIOINAAN KPUBOIUHEHHOM Tpaneuuy. [loasTHe onpenenéHHOro HHTErpaia.
['eomerpudeckuii 1 GU3HIECCKUI CMBICT ONIPEACIICHHOTO HHTerpata. Popmymna
Hrrotona — Jleitbnuma.

Perenne 3aa4 Ha NPpUMCHCHUC UHTCTpalia IJisi BBIYUCIICHUA (1)I/I3I/I“ICCKI/IX BCIHYUH

M miomaaei

Tema 4.10 Pemenne 3amad.
IIpousBonHas u IIp
nepBooOpa3Has GyHKIUH.

Dopmyrsl 1 npasmwia quddepennupoanus. Mccnenoanue GyHKIWHA ¢ TOMOMIHIO
npon3BoaHoi. Hanbonpliee 1 HauMeHblIee 3HAYCHHUS (DYHKIUH.
Berancnenne nepoodpasnoii. [Ippumenenue neproodpas3Hoit

Paspea S.
MHororpaHHHKH H TeJia
BpallleHus

12

Tewma 5.1 [pu3ma,
napasuieNieuIes, Kyo, IIp
MUPaMHJIa U UX CCUCHUSA

[Ipu3ma (HaxoHHas, IpsMast, TpaBuiIbHas) U €€ aneMeHThl. [lapamienenumen,.
CpoiicTBa npsiMoyronbHoro napauenenumnena. Kyo. [Tupamuna u e€ sneMeHTHI.
IIpaBunbHas nupamuga

Tewma 5.2 IlpaBunsHbie

II
MHOTOTpaHHHUKHA B )XU3HU P

[nomiaas MOBEpXHOCTH MHOTOrPpaHHUKOB. [IpocTeiiine koMOuHAIIHH
MHOTOTPaHHHUKOB. BIYuCIIeHHE 3IIeMEHTOB IPOCTPaHCTBEHHBIX Guryp (p€odpa,
nuaroHainu, yoisl). [IpaBuiibHBIC MHOTOTpaHHUKH




Tema 5.3
Humusap, kKoHYC, Wap 1 uX IIp
CEeYeHU

Luniaap, KoHyC, cdepa u map. OCHOBHBIE CBOHCTBA MPSIMOTO KPyroBOTO [IMIHH/IPA,
PSIMOTO KPyroBoro KoHyca. MizobpaxeHue Tell BpallieHHs Ha II0CKOCTH.
[pencraBnenue 00 yceu€HHOM KoHyce. CeueHusl KoHyca (TapasuielIbHOe
OCHOBAHHIO U MIPOXOAIIIEE Yepe3 BEPIINHY), CEUCHHU s HUIHHIpa (apauieIbHO U
NEePHCHINKYIISIPHO OCH), CCYCHUAX Iapa. Pa3BépTka HMIMHIpa U KOHYCa

Tema 5.4 O0beMBI U

. IT
ILUIOIIAJAH IIOBEPXHOCTEH TEII P

O0beMm npsmMoyronsHoro napajutenenumnena. Oovem kyda. O0beMbI IPAMON MPU3MBI
u e apa. O6bpeMbl mupaMuIel U KoHyca. O0beM mapa

Tema 5.5 ITpumepst

- Ip
CHMMETPHH B MPOQECCHA

IonsATne 0 cHMMETpHUH B IIPOCTpaHCTBE (LIEHTPAIbHAs, OCEBast, 3ePKAIbHAN).
O0o01Ienre npeACTaBICHAH 0 MPaBUIBHBIX MHOTOTPaHHHUKAX (TeTpasap, KyoO,
OKTasMIp, TOACKAMIP, HKOCAMIP).

[Tpumepsr cummMeTpuid B mpodeccun

Tema 5.6 Penienue 3anad.
MHoOrorpaHHMKH U TeNa IIp
BpaIIEeHUS

KonTponshas pabora

Pa3gen 6. CreneHn n KOpHH.
CreneHHasi, moKa3aTejbHasi 46
H JorapupMuyecKas

Gynxmun

Tema 6.1 Crenennas

(yHKIH, ee CBOUCTRA.
IIpeobpazosanie

BBIPQ)KEHHUH ¢ KOPHSMHU NOW CTENEHU

Ip

TTonsiTue KOpHS N-0M CTENMEHH U3 AEHCTBUTENBHOTO yKcia. DyHKIUN y = VX n ux
cBoiicTa ¥ rpadukn. CBoiicTBa KOopHs n-oii crenenu. [Ipeobpasosanne
HppalOHAIBHBIX BBIPAXKEHUM

Tema 6.2 CBo¥icTBa CTEIIEHH
C pallHOHAJIEHEIM U
JNEUCTBUTEIBHBIM
moKa3aresiMu

IIp

[lousTHE CTETIEHN C palOHATBHBIM TTOKa3areneM. CTeneHHble QYHKIINMH, HX
CBOHCTBA U TpapuKn

Tema 6.3 Pemenue
HppalHOHAIBHBIX IIp
YpaBHEHUH

PaBHOCHUIBHOCTD HppALIMOHAIBHBIX YpaBHEHUN. METONBI UX pPEllIeHUs




Tema 6.4 Tloka3arenbHas
(byHKIHsI, ee CBOWCTRA.
[NokazarenbHbie YpaBHEHH
U HEePaBEHCTBA

IIp 2

ITokasarenbHble ypaBHEHUS
U HEpPaBEHCTBA

Coneprxanue yueOHOro MaTepuaa

CreneHp ¢ MPOU3BOIBHBIM ACHCTBUTENBHBIM MOKaszaTeneM. Onpenenenne
MTOKa3aTeIbHON (DYHKITUH M €€ CBOMCTBA. 3HAKOMCTBO C IPHMEHEHNEM
MoKa3aTeabHON (yHKIH. Penenne mokasarenbHbIX YpaBHEHHI METOIOM
YPaBHUBaHMUS TTOKa3aTesied, METOIOM BBEICHU HOBOM MEPEMEHHOM,
(byHKIMOHATIBHO-TPadHIECKAM MeTOIoM. PellieHre roka3aTenbHbIX HePaBEHCTB

Tema 6.5 Jlorapudm gucra.

. IIp 2
CsoiicTBa 1orapnu(pMoB
Jlorapu¢m uncna. CoiictBa orapudmos. Oneparus JIorapupMIPOBaAHH
CamocrosTtenpHas padora CP ‘ 36
IK3aMeH 12
OK3aMeH Ok ‘ 12

* - Jlex — nexyuu,; Ilp — npakmuueckue 3anamus; CP — camocmosmenvras paboma; JIP —

nabopamopmbsie pabomul.

3. YCJOBUA PEAIM3ALIUU ITPOI'PAMMBI IUCIUITIJIMHBI
3.1. TpeGoBaHusi K MUHMMAJIBHOMY MATEPUATbHO-TEXHUYECKOMY 00ecne4eHUI0

i peanu3anuy nporpaMMbl y9eOHOH AUCHUTUTMHBI TIPEITyCMOTPEHBI CIICHUaIbHbIC TOMEICHHUS,
MIPUBEIEHHBIM B I 6.3 OCHOBHOI 00pa30BaTeIbHOM MPOTrpaMMEI CITEITHATBHOCTH.

Tabnuya 3. Mamepuanrvno-mexnuueckoe obecnevenue OUCYUniIuHl

Tun aynuropnu

OcHauleHne ay1uTOPpUU
Cnennaan3npoBanHoe yuedHoe oGopyroBanue, [IO n maTtepuasibi
AJI5l OCBOCHHS IHUCHHILTHHBI (IPH HEOOX0TUMOCTH)




VYueOHas ayquTopus uis
NPOBECHHUS 3aHATHH
JIEKIIHOHHOI'O TUIIA,
MPaKTHUECKUX 3aHATUH,
BBITIOJTHEHHS KyPCOBBIX pador,
TPYTIIOBBIX ¥ HWHANBHyaTbHBIX
KOHCYJBTALHUH, TEKYILETO
KOHTPOJISL U IPOMEKYTOUHOM
aTTeCTaINH

KommuiekT cnenuaau3supoBaHHON MeOelH, MapKkepHast 0CKa,
kadenpa; aBTOMaTU3UPOBAHHOE pabouee MECTO MPEOIaBaTEeIs:
komnbioTep AMD Ryzen, monntop LCD 24" Philips, uHTepakTuBHas
rmaHens 86", MMeeTcs BRIXOl B HHTEPHET

IIporpammuoe obecnieuenne: OneparonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mms
6usHeca - CTanmapTHBINA

VYuaeOHast ayquTopus 1Jis
MIPOBEACHUS 3aHATUU
JICKIIHOHHOTO THUIIA,
MPAaKTUYECKUX 3aHATHH,
BEITIOJTHEHUS KYPCOBBIX padoT,
IPYMIOBBIX U HHAUBUIYATbHBIX
KOHCYJBTAlUH, TEKYIErO
KOHTPOJISI B TPOMEKYTOUHOM
arTecTaluu
(KommproTepHsIi Ki1ace)

KomrurekT ciennmanu3npoBaHHONM MeOeln; 10CKa ayTuTOpHas
MEJIOBasi, aBTOMaTH3HPOBaHHBIC paboune MecTa (Ipoueccop He HUKe
Intel Core i5, oneparuBHas namsite 00bemMoM He Menee 16Gb;(SSD
500 GB HDD 1 TB); npoexktop EPSON, npoeKioHHEIH YKpaH,
MUMEETCsI BBIXOJI B MUHTEPHET

[IporpamMmHoe obecneuenne: OnepanuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mmst
6usHeca - CTaHIapTHBIH

AynuTopHs U1 CaMOCTOATENEHOM

paboThI 0OyHarOIHXCS

KommnexT cnenmanusuposanHoi Mmebenmu; Tenesusop LED LG 42"
ABTOMATH3MPOBaHHbBIC paboune MecTa (mpoieccop He Hinke AMD
Ryzen, oneparusHas namste oosemMoM He MeHee 8 ['0; SDD 500 GB,
MoHOO0K Lenovo Intel 13), umeercs BbIXo/] B UHTEPHET
IIporpammHoe obecnieuenne: OnepanuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security ms
ousneca - CTaHIapTHEIHA

3.2. Uudopmanuonnoe obecreuenne o0yueHust
Ilepeuenb pekoMeHayeMbIX Y4eOHbIX U3AaHuii, IHTepHeT-pecypcoB, 10NOJHUTEIbHOMN

JINTEPaTypbl

,ZZOI’ZOJZHumefleble UCNMIOYHUKU.

Memoouueckue mamepuanst 0151 06y4aArOUUXCSL




4. KOHTPOJIb U OLIEHKA PE3VYJIbTATOB OCBOEHUS JUCHUIIJINHbI

KOHTpOJ'IL " OLICHKA pe3yJIbTaTOB OCBOCHUA JUCIHUIIIIAHBI OCYIIECTBIISACTCA MPLEIIoJaBaTejyicM B
nponecce NpoBEACHUA MPAKTHICCKUX 33.H$ITI/II71, TECTUPOBAHMS, a TAKKC BbIITOJIHCHU A

O6yLIaIOH_[I/IMI/IC$I WHIANBUYAJIbHBIX 3aﬂaHHﬁ.

Tabnuya 4. Konmpons u oyenxa pe3yiomamosg 0C80eHUs OUCYUNTIUHBL

Pe3ynbTaThl 00y4yeHus
(ocBOEHHBIC YMEHHS1, YCBOCHHbIC 3HAHUSA)

®opMbI U METOAbI KOHTPOJISI U OLIEHKH
pe3yjbTaToB 00yueHus!

3HaHMS:

(hopMyITBI [UTsE HAXOXKICHHS IIONIaiei 1
00BEMOB TeOMETPUIECKUX TET,
TPUTOHOMETpPUIECKHE (POPMYIIBI JUTS
npeoOpa3oBaHMs BEIPAKCHUN;

(hopMyITBI TPOU3BOIHBIX PYHKIHH, HopMyIbI
UHTETPHUPOBAHUS

Ananus u OIICHKA BBITIOJTHCHH S
WHIUBUYaTbHBIX 3aJaHUI, pACUCTHBIX padoT,
OIPOC, TEMAaTUYECKNN IUKTAHT,

KOHTpOJIbHAsT paboTa, MPaKTHYECKUE 3aHATHUS,

JIOMAaIIHKUe paboTsl, KOMIIBIOTEPHOE
TECTUPOBAHUE, B3aumoxoHTpoIIb u
CaMOKOHTpPOJIb ~ CTyZeHTOB. IlomHota ™
TpaMOTHOCTb ~ IOATOTOBIIEHHBIX  JOKIAJIOB,

cOOOIIeHNH, TPe3eHTaIHA.

VYMeHus:

peliaTs panroHaIbHbIC, TOKa3aTelIbHEIC,
norapuMuUIecKre, TPUTOHOMETPHICCKIE
ypaBHEHHSI, CBOMISAIINECS K TUHCHHBIM U
KBaJIPATHBIM, 2 TAK)KE AaHAIIOTHYHBIC
HEPABEHCTBA U CUCTEMBI;

peuiaTh IIAHUMETPUICCKUE U MPOCTEHINNE
CTepEOMETPUYECKHE 3a/1a491 HA HAXOXKICHHE
TeOMETPUYCCKUX BEIMYUH (JUTHH, YIJIOB,
IIoIanaeii, 00beMoB);

peliaTs mpocTelIe KOMOMHATOPHBIC 3a/1a91
METOZIOM Tiepedopa, a TaKKe C
HCIIOJTb30BAaHUEM H3BECTHBIX (hOPMYIT

HaGmronenne, KOHTpONb mpenojaBarelis 3a
JIESITEIbHOCTRI0  OOYYAIOIIUXCsI, AaHAIM3 U
OIICHKA ONTHMAJIIBHOCTH METO/a PeIICHUS
3amad, Oecena, onpoc, NPaKTHISCKUE 3aHSATHS,
JIOMaIlHUE paboTsl, KOMIIBIOTEPHOE
TECTHPOBAHHE

IIpakTudeckuii oneIT:

Habnronenne, KOHTpONb TIpemoaaBaTens 3a
JeSITeTPHOCTRI0  O0yJaromuxcs, aHalu3 H
OLICHKa ONTHUMAaJbHOCTH METOJa pEIICHHS
3aja4, BBITTOJTHEHUE u 3alUTa
MHMBHUyalbHbIX 3aaHUMN.




6. POHJI OHEHOYHBLIX CPEJICTB

6.1. @oH/I OLICHOYHBIX CPEICTB /IS IPOBEACHNUS IPOMEKYTOUHOM aTTecTallul
of0yuyarommuxcsi mo Aucuuiuvinue «MaremaTukay

IIepeuenb BOnpoCoOB uIsi NOATOTOBKYU K 3aHSATUAM U MPOMEXKYTOUYHOU aTTECTAlUH,
KOHTPOJBHBIX PA0OT, Co/lepyKaHue 3aJaHMi JUISI BBITIOJIHEHUS TPAKTUICCKUX U
CaMOCTOSITENILHBIX PabO0T, peKOMEHIAIMH 10 BHITIOTHCHHIO W KPUTEPHH OLICHUBAHUS
MPeJICTaBICHbI B (DOH/IE OIIEHOYHBIX CPE/ICTB Mo aucnuruinae «MaremaTukay B [IpunoxkeHun k
HacTosiiert Paboueit mporpaMme JUCIIATLTAHEL.

OreHOUHBIE Cpe/ICTBA MO3BOJSIOT MPOBECTH TEKYIIUHU KOHTPOJb Mo AucHuIuinHe. [lo kaxaomy
CPEICTBY OLICHHBAETCS MTOJTHOTA U TIIyOWHA OCBOCHHSI, XapaKTePU3YIOIIHECs MOKA3aTeIsIMU 1
KPUTEPUSMH OLICHUBAHUS

Tabnuya 6. Ilokazamenu u kpumepuu oYeHUBaHUs.

[lokasarens Kpurepnii
. 3nHaeT: 0a30BbIe OOIIME 3HAHUS,
[Toporossrii v .
MeeT: OCHOBHBIC YMEHUsI, TpeOyeMbIe [UTsl BBITIOJIHEHHUS TPOCTHIX
(y3HaBaHue) )
3a/1a4,
«3» B .
naneer: paboTaeT mpu MpsiMOM HaOJTFOIEHHUH.
3uaeT: (paKThl, IPUHIIAIIBL, TPOIECCHI, OOITUE MOHATHUS B MpeaeIax
00acTH MCCIIEeI0BaHUS,
Ba3oBbIit YMeeT: Auana3oH NPaKTHIECKUX YMEHUH, TPeOyeMBbIX JJIsi PeIICHUs
(Bocmpon3BeicHHe) |ONPEIETEHHBIX IPOOIEM B 0OIaCTH MCCIIEN0BAHMS;

«4» Brnageer: GepeT OTBETCTBEHHOCTH 3a 3aBEpIICHUE 33129 B
WCCIIeIOBAaHUH, MPUCTIOCA0IMBAET CBOE TIOBEJCHIE K 00CTOSTEIHCTBAM B
pemIeHu: mpoodIemM
3Haet: akTHUECKOE U TEOPETUIECKOE 3HAHKE B MpeesiaXx 00IacTu

Beicoxuii HCCIICIOBAHUS C IOHUMAHUEM TPaHUIl TPUMEHUMOCTH;
(KOMIETeHTHOCTh) |YMEET: IHaNa3oH NPaKTUYECKUX YMEHUH, TPeOyeMbIX 1y Pa3BUTHSL
«5» TBOPYECKUX PEHICHHI, a0CTparupoBaHUs MPooOIeM;
max 6asut Brnaneer: koHTponupyet paboTy, MPOBOAUT OLIEHKY, COBEPIIEHCTBYET
JercTBUSL pabOTHI

MakcumanbHOE KOTMYECTBO OaIIIOB MO KaXKIOMY OIIEHOYHOMY CPEJCTBY COOTBETCTBYET
BepOaTbHOMY KPUTEPHIO «BBICOKHII.

7. AHBIE CBEJAEHUSA U (MJIN) MATEPUAJIBI

7.1 Ilepevennb 00pa3oBaTeIbHBIX TEXHOJIOTHIi, MCI0JIb3YEMbIX NPH OCYIIECTBJICHHH
0o0pa30BaTe/IbHOTO MPoNecca M0 JHCHHIIJIMHE

B mpomecce oOydeHus WCIONB3YIOTCS AaKTHBHBIE M WHTEPAaKTHUBHBIE 00pa30BaTeIbHBIC
TexHONMOruM ((HopMBbI MPOBEACHUS 3AHATHIA):

-JIeKuH, (ppOHTATBHBIE ONPOCH], IPE3CHTAUH U 3aIUTa MUHU-TIPOCKTOB;

-Kelc-cTaan (pa300p KOHKPETHBIX CUTYallni),

-MMUTAllMOHHBIE KOMIIBIOTEPHBIE MOJIEIIH;

-OpraHu3ali CaMOCTOSTENIbHONW y4eOHO-TTO3HABATEIbHON AEATENbHOCTH (WHIMBHTyaTbHBIC
JIOMAIlTHUE 3aaHHs).



