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1. HOSICHUTEJIbHAS 3ATIMCKA K PABOYEI ITIPOTPAMME
YYEBHO! AUCLATIVHBI

«MaremaTuka»

1.1. O6/1acTh IPpUMEHeHHUsI MPOrpaMMbl YueOHOH AU CHMIIMHBI
[Tporpamma yuebHol aucturiiabl OY/1.05 MareMaTuKa sIB/isieTCS YaCTbI0 OCHOBHOM
npodeccroHabHOM 00Opa3oBaTebHOM TIporpaMMbl B cooTBeTcTBUM ¢ DPI'OC 1o
ripodeccuu
23.01.14 DeKTPOMOHTEDP YCTPONCTB CHTHA/MW3alMM, LIeHTpaiu3alyy, OJ0KUPOBKU
(CLIB)
23.01.09 MaivHUCT 10KOMOTHUBA
43.01.06 ITpoBOJHUK Ha >KeJie3HOJOPOKHOM TPaHCIIoOpTe
43.01.05 OmnepaTop mo 06paboTKe TIepeBO30UYHBIX JOKYMEHTOB Ha >Ke/ie3HOI0PO>KHOM
TPaHCIOpTe.

1.2. Mecto yuebHo# aucuuminHbl B cTpykrype IIITKPC

YuebHasti aucCIMIUIMHA «MaTremMaTHKa»  SBASeTCa  y4ueOHbIM — TIpeMeToM
o0s13aTesibHOM TIpeiMeTHOM 06sacTu «MareMmatvka U uH@opMartrka» ®@I'OC cpegHero
obmiero o6bpa3oBanus. B mnpodeccroHanbHbBIX 00pa3oBaTeNbHBIX OpraHU3aLUsX,
peaM3yroIMX 00pa3oBaTe/lbHYI0 TIPOrpaMMy cpefHero o0Oiiero oOpa3oBaHUs B
npesenax oceoeHus: OITOIT CITO Ha 6a3e ocHOBHOro o0Iriero obpa3oBaHus, yueOHast
OUCIUMTIIMHA «MareMaTrka» H3y4yaeTcsi B 001jeoOpa3oBaTe/ibHOM I[HMK/Ie yueOHOro
nada OITOIT CITO Ha 6a3e ocHOBHOro 0011ero ob6pa3oBaHus C MOTyUeHUEM CPeHero
obrmmero obpa3oBanus (IMIIKPC). B yuebnbix miaHax [ITIKPC yuebGHas gucuruiiHa
«MaTemaTuKa» BXOJUT B COCTaB 00mIMX 0011je00pa3oBaTe/bHbIX YueOHBIX AUCIUTIIVH,
dbopmMupyeMbIx U3 00si3aTenbHBIX TIpeaMeTHBIX obmacteii ®PI'OC cpegHero o06iiero
obpazoBanus, Ayis ipodeccuii CI1O

1.3. Ilesi1 u 3afauu yuyeO0HOM JUCLHMIUIMHBI - TPeOOBaHUA K pe3y/bTaTaM
OCBOEHHUA YUeOHOM AMCI{UITUHBI:
OcBoeHue cofepkaHusi yueOHOW JuciMIUIMHBL «MaTemaTuka» obecrieurBaeT
JNOCTWKEeHHe CTyIeHTaMU C/ieJyIOIIUX pe3y/IbTaToB::

JIMUHOCTHBIE:

— c(OpMUPOBAHHOCTb TPEACTABJIEHUM O MaTeMaThKe Kak YHUBEPCA/JbHOM $3bIKe
HayK{, Cpe[CTBe MOJEeJIUPOBaHUsl SIBIEHUHW W TPOLECCOB, HJesiIX W MeTojax
MaTeMaTHKW;

— TOHMMaHWe 3HauuMOCTH MaTeMaTUKW [/ HayYHO-TeXHUUYEeCKOro IIporpecca,
c)OPMUPOBAHHOCTh OTHOILIEHUs K MaTeMaThKe KaK K 4YacTu o00lijeuesoBeyecKoit
Ky/JbTypbl uepe3 3HAaKOMCTBO C MCTOpPUeM pa3BUTHSI MaTeMaTWKH, 3BOJIIOLIMeN
MaTeMaTUUeCKUx ujew;

— pa3BUTHE  JIOTUYECKOTO  MBbIIIJIeHUs, TIPOCTPAaHCTBEHHOTO  BOOOpaXkeHWsl,
aJIFCOPUTMUUECKOMN KYJIbTYPbl, KDUTUUHOCTUA MBILIJIEHHsI HA YPOBHe, HEOOXOAUMOM [I/ist
Oyayiedi TpodecCMOHANLHOM /IeATe/TbHOCTH, /s TIPOZAo/DKeHUs1 obpa3oBaHus U
caMm000pa30BaHus;

— OBJ/laZileHMe MaTeMaTHUYeCKUMU 3HAaHUSIMU U yMeHUsIMH, HeoOXOJUMbIMU B
MOBCEJHEBHOM >KU3HU, [/ OCBOEHUSI CMEXXHbIX eCTeCTBEHHOHAYUHBIX AWCLIUIUIMH U
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OUCLIMIUIAH TIPodeCCHOHaMBbHOTO 1UKIa, [/ ToyueHusi obpa3oBaHus B 00/1acTsx, He
TpeOyoIUX yriay0/ieHHOW MaTeMaTHUeCKOM TI0/[TOTOBKY;

— TOTOBHOCTb M CIOCOOHOCTH K 00pa30BaHUIO, B TOM UKMC/Ie caMo0oOpa3oBaHMIO, Ha
MPOTSDKEHUM BCeM >KW3HHW; CO3HaTe/bHOe OTHOILIeHWe K HeIpephbiBHOMY 00pa30BaHHIO
KaK YCJIOBHIO YCIeITHOU rpodeccroHanbHOM 1 0011[eCTBeHHOH iesiTe/IbHOCTH;

— TOTOBHOCTb U CIOCOOHOCTb K CaMOCTOSITE/IbHOM TBOPUECKOW U OTBETCTBEHHOM
JesiTe/IbHOCTY;

— TOTOBHOCTh K KOJIJIEKTUBHOW paboTe, COTPYJHMYECTBY CO CBEPCTHHKAMU B
obpa3oBaTebHOM, 0011[eCTBEHHO T0JIe3HOM, yuebHO-HCCIe10BaTe/TbCKOM, MPOEKTHON U
APYTUX BUJAX AesiTeIbHOCTH;

— OTHOLLEeHWe K TpO(eCcCUOHa/NbHON AesTeJIbHOCTH KaK BO3MOXXHOCTU y4YacTUs B
pellleHNH JINYHBIX, 00I1[eCTBeHHBIX, TOCYAapCTBEHHBIX, 00IIleHaI[MOHATBHBIX TIP0bJieMm;

MeTarnpejMeTHbIe:

— YMeHHe CaMOCTOSITe/IbHO OMNpeJeNiaTh LieJd JesiTeIbHOCTU U COCTaB/IsITh TIaHbI
JesITe/IbBHOCTHA; CaMOCTOSITE/IbHO OCYILeCTB/ISITh, KOHTPOJIMPOBaTh U KOPPEKTUPOBAThb
JesiITe/IbHOCTb; ~ UCMO/b30BaTh BCe  BO3MOXKHbIE  peCypChl  [sl  JOCTHXKEeHUs
TOCTaB/IEHHBIX 1lefied W peaju3alii TUIAaHOB JesiTe/TbHOCTU; BbIOWMpPATh YCIellHbie
CTpaTeryuy B Pa3/IMUHbIX CUTYaLUsIX;

— yMeHHe MPOAYKTHBHO 00ILaThCsi U B3aUMOJEMCTBOBATh B MpOLieCCe COBMECTHOM
JesITeNIbHOCTH, YYUTHIBATh TMO3ULIMUA [PYTUX YYaCTHUKOB JesTeNbHOCTH, 3(P(HEKTUBHO
pa3speliiaTb KOHGIUKTHI;

— BJIaZIeHHe HaBBIKAMM T103HABATe/IbHOM, yueOHO-MCC/Ie[OBaTeMbCKON U MPOEKTHOMN
JesiTe/IbHOCTA, HaBBIKAMU paspellieHWss TpobsieM; CHOCOOHOCTH W TOTOBHOCTH K
CaMOCTOSITeJTbHOMY TIOMCKY METO/IOB pellleHHs TIPaKTUYeCKUX 3ajiad, TpPUMeHEeHUIo
pa3/IMYHbIX METOZOB NTO3HAHMUS;

— FOTOBHOCTb U CMOCOOHOCTH K  CAMOCTOsITe/IbHOW — MH(GOpPMAaI[MOHHO-
MO3HaBaTe/IbHOW [leATe/IbHOCTH, BKJIHOUYAasi YMeHHWe OpPWeHTHMPOBATbCsl B Pa3/MUHBIX
WUCTOYHMKaX  MHPOpMaluM, KpPUTUUECKU  OLeHHMBaTb U  MHTEpIIPeTUpPOBaTh
rHbOopMaLHIO, TT0JyuaeMy0 U3 pa3/inyHbIX UCTOUHHKOB;

— B/a/leHue SI3bIKOBbIMU Cpe/ICTBaMHU: yYMeHHe $ICHO, JIOTUUHO U TOUHO M37araThb
CBOIO TOYKY 3p€eHHUs1, UCTIOIb30BaTh a/leKBaTHbIE SI3bIKOBbIE CPe/CTBa;

— BJIaZIeHWe HaBbIKaMU MO3HaBaTeIbHOW pedieKCMM KaK OCO3HaHHWs COBepIlaeMbIX
JeNCTBUN Y MBICUTENbHBIX MPOLECCOB, UX Pe3yJIbTaTOB U OCHOBaHWM, PaHUL] CBOEro
3HaHUS U He3HaHUs1, HOBBIX TT03HABATE/IbHBIX 33/lau U CPeJICTB /ISl UX JOCTU)KEHUS;

— 1]eJIeyCTPeM/IEHHOCTh B TIOMCKaxX W TIPUHSATHU pellleHuid, coobpas3uTenbHOCTh U
WHTYWLMS,  Pa3BUTOCTh  ITPOCTPAHCTBEHHBIX  TPeJCTaB/IeHWH;  CIIOCOOHOCTH
BOCTIPMHUMAaTh KPacOTy ¥ TapMOHHUIO MUPa;

npeAMeTHbIE:

— C()OpMUPOBAHHOCTH Mpe/ICTaB/JIeHUM O MaTeMaTHKe KaK YaCTU MUPOBOU KYJIbTYPbI
M MeCcTe MaTeMaTWKH B COBPEMEHHOM I[MBW/IM3AlUM, CIocobax OmucaHusl sIBJIEHUN
peaslbHOTO MHUpa Ha MaTeMaTHUYeCKOM SI3bIKe;

— C(pOpMUPOBAHHOCThL  TIpeACTaB/ieHUM O MaTeMaTU4YeCKUX TMIOHATUSIX  Kak
BKHEUIIMX MaTeMaTUUYeCKUX MOJesIsIX, TMO3BOJISIFOLIMX OMUCHIBaTh U U3y4daTb pa3Hble
MpOLIeCChl M SIBJIEHUS; TIOHMMaHWe BO3MOXXHOCTU aKCMOMAaTUUeCKOro IOCTPOeHUs
MaTeMaTU4eCKUX TEOPUM;



— B/IaJIeHWe MeTOJaMM [I0Ka3aTe/JbCTB U aJ/TOPUTMOB peLIeHUs, yYMEHHe WX
TIPUMEHSITh, MIPOBO/IUTH JI0Ka3aTe/ibHbIe PaCCYy>KIAEeHUS B XO/ie pelleHus 3a/1ay;

— BJIaJIeHHe CTaHJapTHbIMU rpreMamu peleHust palMOHATbHbIX U
VppAalMOHa/bHBIX, MOKa3aTe/JbHbIX, CTEeHHbIX, TPUTOHOMETPUYECKUX YpaBHEHUN U
HepaBeHCTB, UX CHUCTEM; HWCII0/b30BaHMEe T'OTOBBIX KOMITbIOTEPHBIX MPOTpaMM, B TOM
yucrie /1Jis IOYWCKa My TH pellieHus: ¥ WTKOCTPAaLU pellleHUs] YypaBHeHWH U HEePaBeHCTB;

— c(OpMHPOBAHHOCTL TIPe/ICTaBIeHUM 00 OCHOBHBLIX TOHSITHUSAX MaTeMaTHYecKOTO
aHa/M3a U UX CBOMCTBAaX, BaJleHMe yMeHHeM XapaKTepu30BaThb IoBejleHue (DYyHKIUH,
WCIIOMb30BaHWe TMOJIydeHHbIX 3HaHWUW /i1 OMNMCaHWs W aHaJu3a peasbHbIX
3aBUCHUMOCTEH;

— B/IajleHMe OCHOBHBIMU TIOHATUSIMH O TIJIOCKUX M TPOCTPAHCTBEHHBIX
reoMeTpuuyeckux ¢Gurypax, MX OCHOBHBIX CBOMCTBax; C(OPMHPOBAHHOCTb YMeHHs
pacro3HaBaTh TeoMeTpuyeckre (UTyphbl Ha uepTeXxaxX, MOJe/siX U B pPea/ibHOM MUDE;
TpUMeHeHre U3yUeHHbIX CBOWCTB reoMeTpuueckux Guryp u Gopmys Ajis pelleHus
reoOMeTpUYeCcKHX 3a/lau U 3aZiad C MPaKTUYECKUM COZIep’KaHUEeM;

— C()OPMUPOBAHHOCThL TIPEACTaB/J€HUM O TMpoLeccax U SIBJIEHUSX, UMEIOLINX
BEPOSITHOCTHBIM XapaKTep, CTaTUCTUUECKHMX 3aKOHOMEPHOCTSIX B peajbHOM MHUpe,
OCHOBHBIX TOHATUSIX 3JIeMEHTapDHOW TeOpHUU BepPOSTHOCTEW; YMeHWW HaxoAuTh U
OlIeHWBaTh BEPOSITHOCTA HACTYIUIEHUsS] COOBITMM B TIPOCTEHIIMX TMpaKTUUeCKUX
CUTYal[UsX YU OCHOBHbIE XapaKTePHUCTUKH CTyUYalHbIX BeJIMUKH;

— BJ/laJleHMe HaBbIKaMU MCII0/Ib30BaHUSI TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM IpU
pelleHuH 3a/au.

B pamkax mpoBefieHUs] TPAaKTUUeCKUX 3aHATUW TIpeyCMOTpeHa IIpaKTHhyecKas
TIO/ITOTOBKA B BH/Ie BBITIOJIHEHUS paboT, CBA3aHHBIX C OyAyIiel nmpodeccrei.

1.4. KostnuecTBO 4acoB Ha OCBOEHHE MPOrpaMMbl y4eOHO#M JUCHUIUIMHBI
MakcumanbHast yueOHast Harpy3ka obydatoiierocst - 427 uac, B TOM YKCJIe:
o0si3aTenbHasi ayAUTOpPHast yueOHasi Harpy3ka oOyuatoiierocsi - 2854acos;
camocTosTebHas paboTta obyyarorrierocsi -142 yacos.



2. COJIEPKAHUE YUYEBHOM JIMCITUII/IMHBI U

TEMATHNYECKOE IVNTAHUPOBAHUE

2.1. O6bemM yueOHOM JUCHUIUIUHBI U BU/IbI YUeOHOH PadoThI

Buj yue6HOI paboThI

O0BeM yacoB

MakcuMa/ibHas yueOHasi Harpy3ka (Bcero) 427
O0s3aTe/IbHAas Ay JUTOPHAA yue0Hasa Harpys3kKa (Bcero) 285
B TOM UHCJIE:
TpakKTUYeCcKue 3aHsATHS 25
KOHTPOJIbHBIE PaOOTBI 16
I depeHIIMPOBaHHbIN 3a4éT 2
CamocTosTesTbHasi paboTa o0yuaromerocsi (Bcero) 142

B TOM 4MCJie:

pelLeHHe 3a/a4
TeMaTHUeCKue 3aiaHusi
coo01ieHws1, pedepaTsbl
WH/IUBUYa/bHbIE TIPOEKTHI

[TpomeskyTouHas arTecTalus B popme 3K3aMeHa




2.2 TemaTHYeCKH# TJIaH U COieP>KaHMe YUeOHOH AU CIMILTMHBI

HaumeHoBaHHe pa3/ie/ioB CopepxaHue yueOHOro MaTepuasa, 1adopaTopHbie padoThl, MPaKTHYeCKHe O0BeM yacoB YpoBeHb
U TeM 3aHATHSA, CAMOCTOsITE/TbHAsA padoTa 00yJyarIuxcs OCBOEHHUSA
PA3JEJI 1. BBE/IEHUE. 4 MPOAYKTUBHBIN
Tema 1.1 Cojep>xaHue yue0HOro Marepuasa: 3
BBegenue. MaTtematurika B HayKe, TeEXHHUKe, 5KOHOMHKe, NTH(OPMALMOHHBIX TeXHOIOTUSIX U
MpaKTUYeCKOU JesiTelTbHOCTH.
Llenu 1 3ajjauM M3y4yeHUs] MaTeMaTHKHU TIpU ocHoBaHuu mipodeccuii CIIO.
KoHTpo/bHBIE padoThI 1
PA3JEJI 2. PA3BUTHUE IIOHATHSA O YUC/JIE. 16
Tema 2.1 Cojiep>xaHue yuye0HOro MaTepuasa: 11 TMPO/IyKTUBHBIN
Pa3zButue nmoHATUSA O ue.f[ble U pallMOHA/IbHBbIE UHC/id.
—— JelicTBUTe/IbHBIE UK CIA.
Ipub/IMKeHHbIe BHIYMC/IEHHS.
ApudmernuecKkue @eMCTBUSI Hal YHCIaMHM, HaxO0X/ieHHe TOrpeniHocTein
BbIUMC/IeHUH (a0CO/TIOTHONM M 0THOCUTE/THHOM).
KomMmniekcHblie yncia.
IIpakTHYecKue 3aHATHUA: 1
ApudmMernyeckue NeMCTBHA Hal 4YHCIaMH. HaX0XXIeHHe NDHO/IMKeHHbBIX
3HAUeHWil BeJMYMH ¥ TMOrDeIIHOCTell BbIUMC/IAeHHN (a0cooTHOH ™
OTHOCHUTE/IbHOI), CPaBHEHHE YHC/I0BbIX BbIpa)KeHUH.
BHeayuTOpHas (CaMOCTOsATe/IbHAsA) padoTa 00yJaroImuxcs: 4
Pernienue 3a/januii 6€3 TOYHOTO U C TOUHBIM YUETOM TIOTPEITHOCTEH.
VcTopusi OTKpBITHS. KOMITIEKCHBIX UKCeT.
JeiicTBUsS HaJl KOMIVIEKCHBIMH YHC/TAMH.
PA3JEJI 3 KOPEHb, CTEITEHU 1 JIOTAPU®MBI. 52
Tema 3.1 Copep>xaHue yueOHOro MaTepuasa: 24 MPOYKTUBHBIN
KopHHu, cTenenu U KopHu HaTypa/ibHOU CTeNeH! U3 UKc/ia U MX CBOMCTBA.
norapu¢msI. BbruricieHre v cpaBHeHUe KOPHEM.

BeinonHeHne pacueToB € paJyKaniaMu.

PellieHre MppaliMOHAILHBIX YPaBHEHUH.

CrereHy ¢ pallMOHA/ILHBIMU [OKa3aTe/IIMU, UX CBOMCTBA.

CreneHH C JelCTBUTE/IbHBIMH MOKa3aTeaaMi. CBOMCTBA CTENEHH C
NeMCTBUTE/ILHBIM ITOKa3aTesieM.

Haxo)xaeHne 3HaueHHH CTelleHel C paliOHa/IbHBIMHY MOKa3aTe/IsIMH.
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Haxo)xaeHue 3Ha4eHHH CTeneHel ¢ MPppaloOHA/IbHBIMH MOKa3aTe/IsIMHU.
CpaBHeHHe CTereHeH.

IIpeodpa3oBaHusi BHIPA)KEHHH, COI€PKAIUX CTEMeHH!.

PeiieHue nmoka3are/IbHbIX yPaBHEHHH.

JIorapudm uucia.

OcHoBHoOe jiorapupMuUecKoe TOXAeCTBO.

JecAaTHUHBIE ¥ HATypPa/IbHbIe Iorapu(MbI.

ITpaBuia gecTBU C IorapudMamm.

JIorapudMupoBaHHue BbIPpa)KeHHH.

IToTeHIUPOBaHHEe BbIPA)KEHUI.

Bblunc/ieHHe U CpaBHeHHe JIorapu(MoB.

Ilepexog K HOBOMY OCHOBAHHUIO.

Haxo)x/jeHre 3HaueHH# jioraprdma no nponu3BoJibHOMY 0CHOBAHHIO.
PemieHue nmoka3arte/IbHbIX yPaBHEHH.

Pemenue norapudmMuyecKux ypaBHeHHH.

IIpakTH4YeckHe 3aHATHA:

PellieHre MppaliMOHAILHBIX YPaBHEHUH.
Pelnienye NpuK/IaHBIX 3a/1a4y.

KoHTpo/ibHBIe padoThI

BHeayauTopHas (CaMoCTOATe/IbHasA) padoTa 00yJYaromMXCa:
BbIurc/ienre KOpHsi N—OW CTeNeH! U3 UKC/Ia.

PeltieHrie MpparjiOHaIbHBIX YPAaBHEHHH.

CoobirieHue 110 TeMe «UHcio ex.

PeltieHue MoKa3aTe/IbHbIX YpaBHEHHI 1 HEPaBeHCTB.

3HaueHWe ¥ UCTOPHS MOHATHS Jlorapudma.

Pertienyie 3a/jaHuii Ha Iipeobpa3oBaHKe T0rapuMHUUECKUX BbIPayKeHHUI.
PeliieHue 1oKasaTe/TbHbIX U JT0rapru(MUUeCKMX YPaBHEHUI ¥ HePAaBeHCTB.

20

Tema 3.2
IIpeodpa3oBaHue ajre-
OpanyecKHX BbIPa)KEHHH.

Copep:xanue yueOHOro MaTepuasna:
[TpeobGpa3oBaHue parjioHa/IbHBIX, UPPAIJMOHATIBHBIX BhIPaKEHUH.

[Tpeobpa3oBaHue CTeNeHHbIX, MOKA3aTebHBIX U JIOTapUPMUUECKUX BbIDAYKEHHIM.

TPOIYKTUBHbBIN

HpaKTI/I‘—IECKI/Ie 3aHATHA:

[Tpeobpa3oBaHue parjOHaIBHBIX, UPPALIMOHAIBHBIX CTEITeHHBIX, TTOKa3aTeTbHbIX U

JIorapupMHUUECKIX BbIPAa)KEHHI.

BHeayauTopHas (caMocToOATe/IbHAas1) padoTa 00yUyaroIuxcs:
Haxo>xeHre 3HaUeHUH CTerneHel C parfioOHaTbHBIMU ITOKa3aTe MU,

PA3JEJ/I 4

ITPAAMBIE N IVIOCKOCTH B ITPOCTPAHCTBE.

34

Tema 4.1 Ilpsimble u
IVIOCKOCTH B

Cojep>xaHue yuye0HOro Marepuasa:
B3auMHoOe pacnoJ/io)keHue BYX NPSMbIX B IPOCTPAHCTBe.
IIpu3Haku B3aUMHOI'0 PacIoyi0KeHUus MPAMbBIX.

20

MPOAYKTUBHBIN
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MPOCTPAHCTBe.

ITapaiie/1bHOCTH IPAMOM M IJIOCKOCTH.

ITapa/iie/bHOCTH IMVIOCKOCTEH.

ITeprieHAUKY/IAPHOCTH NMPSAMOM M IMJIOCKOCTH.

ITeprieHAUKYIAPHOCTD IBYX IJIOCKOCTEM.

ITpu3HaKu ¥ CBOMCTBA NMapa/ule/IbHbIX MI0CKOCTEMH.

IIpu3HaKu M CBONCTBA NePNeHAUKY/IAPHBIX II0CKOCTeH.
ITeprieHAUKY/IAAP U HAK/IOHHAA.

TeopeMa o Tpex nmepreHAUKY/IsIpax.

Yroa Mexy npsAMoi M IJIOCKOCTHIO.

TeopeMbI 0 B3aUMHOM PaACII0/I0XKEHHH IMPAMOM M IIJIOCKOCTH.
JIBVIrDAHHBIN VI0J/1. YT0JI MeXKIV IJIOCKOCTAMM.

I'eomeTpHUecKHe TDe0ODA30BaHUsI NMPOCTDAHCTBA: MaDa/UIe/IbHBINA MePeHoc,
CUMMeTDHSl 0THOCHTEe/IbHO IJ10cKOCTHU. [TapaniensHoe mpoeKTHpoOBaHUe.
I1101aAb OPTOrOHA/IBHOM MPOEKI[HH.

JuddepenuripoBanHblii 3auéT

IIpakTHUecKue 3aHATHSL:
PaccrosiHue: oT TOUKU 110 TIJIOCKOCTH, OT HpHMOfI [0 IIVIOCKOCTH, MeXXAY IMJIOCKOCTAMU,
MeX/y CKPeIMBaILMMUCS MPSIMbIMHU, MeKy TPOU3BOJIBHBIMU (PUTypaMH B IPOCTPAHCTBE.

KoHTpo/ibHBIE padoThI

BHeaypuTopHas (CaMoCTOsATe/IbHAsA) padoTa 00yJaroImmxcs:
[psiMble ¥ TIJIOCKOCTH B TIPOCTPAHCTBE.
B3aumHoe pacrionioxkeHue MpsiMbIX U IMJIOCKOCTeH B IPOCTPAHCTReE.

10

PA3EJI 5

KOMBUMHATOPHKA.

20

Tema 5.1 J/1eMeHTHI
KOMOHHATOPHKHU.

Copep>xaHde yueOHOro MaTepuasa:
OcHoOBHBIE MMOHATHSI KOMOMHATOPUKH.
[TpaBuia KOMOMHATOPUKH.

Pa3menenus.

Coueranus.

ITepecTaHOBKH.

PenreHue KOMOMHATOPHBIX 3aiay
PemreHue 3a/ja4 Ha nepedop BapuaHTOB.
CaoiicTBa OHHOMHHA/IBHBIX K03(HUHeHTOB.
®opmy.ia ouHoma HeroToHa.
Tpeyronbuuk Ilackans.

Pelenvie mpuK/aJHbIX 3a/1a4H.

15

IIpakTH4YeckHe 3aHATHA:
3ajiauu Ha NoJCUeT Yuc/la pa3MellleHu, epecTaHOBOK, COUYeTaHUH.

BHeayauTopHas (caMoCTOATeIbHAsA) Dad0Ta 00VUAIOIIIUXCA:
Coobritenie  Ha  Temv:«VICTODMSA  Da3BUTHA  KOMOHWHATODHKH. TEODHH
BePOSATHOCTEH M CTAaTHCTHMKH M MX PO/ib B pa3/iMuHbIX cepax ues0BedyecKoi

MIPOAYKTUBHBIN

10




JKM3HeAeATeTbHOCTH».
Coobuienre Ha TemMy:«KW3Hb U HayuHasi fieaTesibHOCTh M. HploTOHa».

PA3JIEJI 6

KOOPJVHATDBI 1 BEKTOPBI.

32

Tema 6.1 KooppuHaTtsl 1
BEeKTOPBI.

Copep>xaHue yueOHOro MaTepuasa:

IIpsimovro/ibHas (IeKanToBa) cUCTeMa KOODIMHAT B MPOCTPAHCTBe.
dopMmysia pacCTOTHUSA MEXAY ABYyMS TOUKaMH.

BekTopsl. KoopguHaThl BeKTOpa.

Mojayab BeKTOpAa.

PaBeHCTBO BEKTOPOB.

CroxeHrie BeKTOPOB.

YMHoO)KeHHue BeKTOpa Ha YnCJIo0.

Pa3noxeHue BeKTODA MO0 HalDaBJ/ICHUSIM.

Yron mexay AByMs BeKTOPpaMHU.

IIpoekipa BeKTOpa Ha 0Ch.

Cka/isipHOe NDOU3BeleHHe BeKTODOB.

YpaBHeHMs IVIOCKOCTH U MPSAMOM.

YpaBHenus cepsil.

BekTOpHOe ypaBHeHMe NMPAMOU ¥ TJIOCKOCTH.
Ncnosib30BaHue KOOPAMHAT U BEKTOPOB NPH pPelieHUuH 3a/iau.

20

IIpakTHYecKue 3aHATHUA:
[elicTBYS C BeKTOpaMH, 3aJaHHBIMU KOOpAuHaTamu. CKalsipHOe TIpor3BeieHre
BEKTODOB.

KoHTpo/IbHBIE PadoTHI

BHeayauTopHas (caMocToATe/IbHas) padoTa 00yUyaroIuxcs:
[leiicTBUS HaJi BEKTOPAMHU.
Pemienue 3azau o teme «BeKTOpbI».

10

NIPOAYKTUBHBIN

PA3EJL 7

OCHOBBI TPUT'OHOMETPUMN.

51

Tema 7.1 OcHOBHBIE
HOHATHA.

Cojep>kaHue yue0HOro MaTepuasa:

PapuanHas mepa yria. BpanjarenbHoe JBYKeHHe.
CHHVC ¥ KOCHHVC YHC/Ia.

TaHreHc ¥ KOTaHreHcC Yuc/ia.

HpaKTl/I‘—IECKI/Ie 3aHATHUA:
Paﬂl/laHHbII‘/’I METO/[] H3MepeHUs yIJIOB BPpAIlleHUsl U CBA3b C Fpa}I[YCHOﬁ MEPOﬁ.

BHeayuTopHas (caMoCTOATe/IbHAsH) padoTa 00yUYaroIUXCA:
VicTopusi pa3BUTHsSI U CTAHOBJ/IEHUS] TPUTOHOMETPHH.

MPOAYKTUBHBIN

Tema 7.2 OcHOBHBIE
TPUTrOHOMeTpHUYeCKHe
TOXX/eCTBa.

Cojiep)kaHde yue0HOro MaTepuasa:
®dopmMyibl MPUBE/IeHUSA.

DopmyJibI C/I0KEHHUS.

DdopMyJibl YBOEHHUS.

MPOAYKTUBHbBIN

11




®opMyJibl I0JI0BUHHOTO yIJia.

IIpakTH4YeckHe 3aHATHA:
DopmyJibl NPYBE/ICHNS.

BHeayauTopHas (caMocToATe/IbHasH) padoTa 00yJaroIuxcs:
OCHOBHbBIE TPDUTOHOMETPUUECKHE (POPMYIIbI.

Tema 7.3
IIpeo6pa3oBanue
MPOCTeHIINX
TPUTOHOMETPHYEeCKHX
BbIPa)KeHUH.

CopepxaHde yueOHOro MaTepuasa:

IIneoOpa3oBaHHe CVMMbI TDUTOHOMETDHUYECKHX (DVHKLIHMI B MDOU3BeNeHHE.
IIneoGpa3oBaHMe NMDOU3BENeHUSI TDUTOHOMETDHYECKUX (hVHKIIUHI B CVMMYV.
BbipDakeHHe TPHUTOHOMeTpHUeCKHMX (YHKIMII 4Yepe3 TaHreHC IMOJOBHHHOIO
aprymMeHra.

IIpakTHUecKue 3aHATHS:
IIpeoOpa3oBaHHe CVMMbI TDHUIOHOMETDHYECKHX (MVHKIIMI B TNDOHU3BeNeHHe.
IIpeoGpa3oBaHHe MPOU3BeJeHUsS TPUTOHOMETPHYeCKHX (PYHKI[HH B CyMMYy.

KonTposibHasi pabora

—

BHeayuTopHas (caMoCTOATe/IbHAsH) padoTa 00yUYaroIUXCA:
VHauBHIyalbHbIe JOMaIllHKe 3a/jaHus. PeliieHue 3ajau.

MPOAYKTUBHbBIN

Tema 7.4
Tpuronomerpuueckue
yYpPaBHeHUA U
HepaBeHCTBa.

Copep)xaHue yue0HOro Marepuasa:

OOparHbie TPUTOHOMETPHYECKHEe (PYHKIUH.
ApKcuHYC.

ApPKKOCHHYC.

ADKTaHreHC U aDKKOTaHTeHC.

IIpocreiinyie TPUroHOMeTpUYECKHE YDaBHEHHUS.
[IpocTeiiiivie TPUrOHOMETPUYECKHE HEPAaBEHCTBA.
TpUroHoMeTrpuuecKre ypaBHeHMsl.
TpuroHomeTpuyeckKue HepaBeHCTBa.

13

IIpakTHUecKue 3aHATHSL:
IIpocreiimye TPUroHOMeTPUYECKHE YPDaBHeHHUSI.
IIpocreiilye TPUrOHOMeTPUYECKHE HepaBeHCTBa.

KonTposibHasi padora

BHeayauTopHas (caMocToATe/IbHas) padoTa 00yUyarouxcs:
PerieHye TpUroHOMETPUUYECKMX YPaBHEHHUH.

NIPOAYKTUBHBIN

PA3/IEJI 8

OYHKINU U IT'PADOUKN.

42

Tema 8.1 dvHKUIUN.
CBoiicTBa (yHKI{HH.
Oo6paTHbIe QpyHKIHM.

Co/iep>xaHue yueOHOro MaTepuasa:

[TpuMepb! QyHKI[MOHAIBHBIX 3aBUCUMOCTel B peasibHbIX MpoLieccax U sBJIeHUsIX.
Onpenenenue dvHkumid. O6/1acTh ONDeNe/IeHUsI U MHO)KECTBO 3HAYeHHU .
Apudpmernueckue onepanud Hag  ¢QyHkousasvMd. CiokHaa — QyHKOus
(KkoMmno3unusn).

O6patHbie pyHkuuu u ux rpaduku. O6sacTh onpezeneHUss ¥ 00/1aCTb 3HAUEHUI
oOpaTtHol (yHKLWY.

13

NIPOAYKTUBHBIN

12




CBoiicTBa vHKIIUM. MOHOTOHHOCTb, YeTHOCTb, HEUETHOCTh, OTPAaHNUEHHOCTb,
NMepHOIUYHOCTb.

I'paduxk yHkium, nocrpoeHue rpadpukoB (GyHKIUI, 3aJaHHBIX Pa3/IMUYHbIMH
croco6amu.

IIpoMexxXyTKu BoO3pacTaHusi W YyObIBaHHMA, HauOo/Iblllee W HaWMeHbIIIee
3HaUYeHHsA, TOUKHU IKcTpemyMa. I'paduyeckas mHTeprpeTanus.

IToHsATHE 0 HEMDEDBIBHOCTH (hVHKIIHM.

CBoiicTBa IMHEHHON, KBaJipaTUYHOM, KyCOYHO-THHEHHOH M APOOHO-/THHeHHOU
(hyHKIHTM.

CaoiicTBa ¥ rpaduKu CHHYCa, KOCHHYCA, TAHIeHCa U KOTaHIeHca.

OO6paTHbIe TpUroHoMeTpruUeckre QyHKIUU.

IIpeodpazoBanus roaduka dvakuun. 'apMoHnUecKHe Ko1e0aHUA.
Ilabpa/ieIbHBIA MeDeHOC. CHMMeTDHA OTHOCUTE/IBbHO 0Ceil KOODIMHAT. Haya/ia
KOOpP/HMHAT, MPAMOi y = X. PacTshKeHHe U COKaTHe BJ0JIb 0Ceil KOOp/JUHaT.

IIpakTHUecKue 3aHATHSL:
WccnenoBanne hyHKIWN.

KoHTpo/ibHBIE PadoThI

BHeaypuTOpHas (CaMoCTOsATe/IbHAsA) padoTa 00yJarommxcs:

Coo01ijeHue 110 TeMe «Pa3BuTHe TIOHATHUS (YHKIUM».

OnemeHTapHble PyHKIUHU. C/0)KHbIE QYHKLUU.

[TprMepsb! (PYHKIMOHA/IBHBIX 3aBUCUMOCTEl B peaslbHbIX MPOLieccax M sB/IeHUsIX.

10

Tema 8.2 CreneHHbIe,
NnoKa3arTe/bHbIe,
JorapudpmuuecKue U
TPUTOHOMETPHUYECKHe
(yuknuu. OdpaTHbie
TPUTrOHOMeTpUYeCKHue

(yHKIHM.

Copep)kaHue yueOHOro MaTepuasa:

OmnpepeneHue crerieHHONM GyHKIUM, ee CBOMCTBA U rpauKu.
OmnpejiesieHUe MoKa3aTeIbHOU (DYHKIIMHU, ee CBOMCTBA U rpaduku.
Onpenenenue soranudvuueckon dvHKINU. ee cBoMCTBA U rpadukm.
IToka3arenbHbIe. ToranubmMuyecKue. TDUTOHOMETDHYECKHE.
IToka3arenbHbIe. ToranubmMuecke HepaBeHCTBaA.
TpuroHoMeTpruecKne HepaBeHCTBaA.

IIpakTHYecKue 3aHATHUA:
[TokasaresnbHble, T0rapupmMuueckre, TPUrOHOMeTprUUecKre ypaBHeH!sl 1
HepaBeHCTBa.

KoHTpo/ibHBIE PadoTHhI

—

BHeayauTopHasi (caMocTosiTe/IbHAsA) padoTa 00yJarOImUXCs:
[TocTpoeHue rpadMKOB CTETIEHHBIX, ITOKA3aTe/TbHbBIX, TOTapUPMUUECKUX,
TPUTOHOMETPUUECKUX (PYHKIUH.

MIPOAYKTUBHBIN

PA3JIE/T 9

MHOI'OI'PAHHUKUA U KPYTI'JIBIE TEJIA.

56

Tema 9.1
MHororpaHHMKH.

Co/iep>xaHue yueOHOro MaTepuasa:
MHoz20epaHHble ye/bl.
Pa3/iiuHbie BH/bl MHOTOTPAHHUKOB, UX M300paXkKeHusl.

12

NIPOAYKTUBHBIN

13




BepwuHbl. pebba. epaHu MHO202DAHHUKA.

Bbinvkable mHoeoepaHHuKku. Teobema Dlinepa.

IIpusma. Ilpsimas ¥ HaK/IOHHasA MPU3Ma.

IIpaBunbHas npusma.

INapamienenunes. Kyo6.

ITvpamuna. ITpaBu/IbHass nUpaMuja.

Y ceuennas nupamMuja.

CuMMeTpuH B Ky0e, B mapa/uie/ienuieje, B Npu3Me U MAPaMu/ie.
CeueHusi Kv0a. MDU3MbI 1 MADAMHUIBL.

IIpencraB/ieHHe 0 MDABWIHLHBIX MHOTOTPAaHHMKAX (TeTpasjjpe, Kybe, oKTajape,
JAoeKa’pe U UKOCa3pe).

IIpakTHUeCcKHe 3aHATHA:
Celle}[l/lﬂ, Pa3BePTKH MHOTOI'PAHHUKOB.

KoHTpo/ibHBIE padoThI

BHeayuTOpHas (CaMOCTOATe/IbHAsA) padoTa 00yJaromuxcs:
Coobiienne 1o TeMe «MHOTOrPDaHHUKH B apXUTEKTYPe; BOKPYT Hac»
Peruienue 3agau.

Coob1jenue 1o TeMe «KH3Hb U TBOPUECTBO Diyiepar.

10

Tema 9.2 Tesra n
MOBEPXHOCTH BpPallleHUsl.

CopepxaHde yueOHOro MaTepuasa:

IIn1uHAD U KOHVC. Y CeUeHHBIH KOHVC.

OcHoBaHMe, BBICOTA, 00KOBasi IOBEPXHOCTH, 00pa3ywoiiasi, pa3BepTKa.
II1ap u cdepa, UX ceueHHs.

KacarenbHas mI0cKocTh K cdepe.

OceBble CeUeHHA U CeYeHHs], MapaJ/iie/IbHble 0CHOBAHHIO.

HpaKTI/I‘—IECKI/Ie 3aHATHA:
CI/IMMETDI/IH Te/I BpAllleHUA 1 MHOI'OI'PAHHUKOB.

KoHTpo/ibHBIE PadoThI

BHeayuTOpHas (CaMoCTOsATe/IbHAsA) padoTa 00yJarommxcs:
unmuHAap, KoHyC.
[Iap, chepa.

10

NIPOAYKTUBHBIN

Tema 9.3 VIsmepeHnus B
reoMeTpHH.

Copepxanue yue0HOro MaTepHasia:

O0BeM U ero usMepeHue.

®opmyJibl 00bemMa Ky0a, MPAMOYro/IbHOT0 NapaJiiesienuneja, MPpU3Mbl.
®opmyJibl 00beMa LUIHH/PA, [apa.

®opmyJibl 00beMa MUPaMHUJbI M KOHYCa.

@ opMy/ibl I/IOIA/{H OBEPXHOCTEN MHOTOIPAaHHUKOB.

®opmyJibl IVIOIA/{H TOBEPXHOCTEH IH/IMHAPA, KOHYCa, cephl.

TTogo6ue Tes1. OTHOILIEHHUS IUIOLIA/IeH MOBEPXHOCTeH U 00HeMOB MOJ00HBIX TeJI.

ITpakTHUyecKue 3aHATHSA:
BbluKc/ieHHe IJI0a/ieid ¥ 00eMOB.

MPOAYKTHUBHBIN

14




KoHTpo/ibHBIE PadoTHI

BHeayauTopHas (caMocToATe/IbHasH) padoTa 00yJaroIuxcs:
OO6beMmsl Tes.

PA3JEJI 10

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A. ITPOM3BO/ITHASI.

40

Tema 10.1
ITocnegoBaTenbHOCTH.

CopepxaHue yue0HOro MaTepuasa:

YucnoBasi moc/ieoBaTe/IbHOCTh, CIIOCOOBI ee 3a/laHusl, BBIYUC/IEHHST YIeHOB
1oc/IeZloBaTeIbHOCTH.

[TonsiTrie o npepesne nocaefoBaTesibHOCTU. CylleCTBOBaHUe TIpe/iesia MOHOTOHHOM
orpaHUuUeHHOM Moc/Iej0BaTe/IbHOCTH.

[Tpenen nocnenoBaTensHOCTU. CYMMHPOBaHUeE MOC/e[0BaTeTbHOCTEH.
BeckoHeuHo yObIBaroIljasi reOMeTpHUYecKasi IPOrPeccHsi U ee CyMMma.

IIpaxTHueckue 3aHATHUA:
BeckoHeuHO yObIBaOIasi reoMeTpruuYecKasi Mporpeccus.

MIPOAYKTUBHBIN

Tema 10.1 IIpousBopuas u
ee NpUMeHeHue.

Cojep>xaHde yuye0HOro MaTepuasa:

IToHsiTHE 0 MPOU3BOAHON (PYyHKIUH, ee reoMeTPpUUeCKHU U (PU3NUecKuil CMBICI.
IIpou3BoAHbIE OCHOBHBIX 3/IEMEHTAPHbBIX (QYHKI[UMH.

IIpou3BoAHbIE CyMMBI, Pa3HOCTH, IPOU3Be/|€HHs, YaCTHHIE.

YpaBHeHHe KacaTe/JbHOM K rpadukyv dvHKIIHN.

I[IpumeHeHHe TNPOM3BOAHON K HCC/AeJOBaHHI (GYHKIOUA U MOCTPOEHUIO
rpadukos.

ITpuMeHeHHe MDOW3BOTHOM [/IA MOCTDOeHHsI rpahuKoB.

IIpousBoaHbIe 00paTHON (PYHKIHM U KOMIIO3UIHU (DyHKIHH.

HaxoxxaeHne Hau00/1b11€r0, HAUMEHbIIEro 3HaYeHu! GyHKIHM.

Haxo)xneHue 3KCTDeMa/IbHbIX 3HaUYeHu hVHKIINH.

[IpuMepbl HCMO/Ib30BAHUS TMPOMU3BOAHON JJIsi HAXO0XKAEHUA HAWIy4Ilero
pelleHMs B MPUKJ/IQAHBIX 3a/jauax.

Bropas nnpou3BojHasi, ee reoMeTpuYecKuil U (pM3nueCKui CMbIC/I.

Haxo)x/jeHre CKOpOCTH JI/Isi MPoIiecca, 3alaHHoro hopMyJioi U rpadukom.

22

[IpakTU4YecKHe 3aHATHA:
HccnegoBanue PyHKIUH C MTOMOIIBIO MPOU3BO/HOM.

KoHTpo/ibHBIE padoThI

BHeayuTOpHas (CaMOCTOsATe/IbHAsA) padoTa 00yJaroImuxcs:

Coobmmenne 10 Teme «[IpuKiagHble 3afaud, KOTOpble TIIOMOTAeT pellaTh
TIPOU3BO/IHAS».

HWccnenoBanvie GyHKIMU C TIOMOLBIO TPOU3BOAHOM.

Peluienue npukiafiHbIx 3aa4.

10

MPOAYKTUBHBIN

PA3JIEJT 11

MHTEI'PAJI 1 EI'O IIPUMEHEHUE.

28

Tema 11.1

Copepxanue yueOHOro MaTepHasia:
IlepBooOpa3Hasn.

16

NIPOAYKTUBHBIN

15




IlepBooOpa3Has u
HHTEerpaJ.

HeonpegeneHHbIH HHTErpaJl.

Omnpeje/ieHHbIA HHTErpasl.

®opmvia Helorona—/IeioHumna.

[IpuMeHeHHe oOMpejie/IeHHOT0 HMHTerpaja /A Hax0XKAeHUsaA IUIoa v
KDHUBOJIMHEHHOMN TDamneuunu.

IIpumepbl NpUMeHeHHsI HHTerpasia B pu3MKe U reOMeTpPHH.

IIpakTHUecKue 3aHATHSL:
IIpumeHeHHe MHTerpasia K BbIUHC/IeHUI0 (DU3UUYeCKHUX Be/IMYUH M IJI0Ia/iei.

KoHTpo/1bHBIE padoThI

BHeayuTOpHas (CaMOCTOsATe/IbHAsA) padoTa 00yJaroImuxcs:
Coobrienue 1o TeMe «UTo Takoe UHTErpa?»
[TpubmKeHHbIE METO/IbI BHIUMC/IEHHS] OTpe/le/IeHHOTO WHTerpaa.

10

PA3JIEJT 12

3JIEMEHTBI TEOPUU BEPOSITHOCTEM 1 MATEMATHUYECKO
CTATUCTHUKMN.

22

Tema 12.1 D1eMeHTBI
TeOpHUH BepPOSITHOCTEH.

Cojep>xaHde yue0HOro MaTepuasa:

Knaccuueckoe ompejiesieHrie BepOSITHOCTH.

CBolicTBa BeDOITHOCTEH. TeODEMa O CVMMe BeDOSTHOCTEM.

Cobbimue, 8epostmHocmb COObIMUSL, CI0JCEeHUE U YMHOX}CeHUe eeposimHocmetl.
IToHamue o He3agucumocmu cobbimutl.

JuckpemHas cayuatliHas 8eauyuHd, 3aKOH ee pacnpeoeneHusl.

Yucnoeble xapakmepucmuku OUCKpemHoll C/yuatiHoll 8eAUUUHbL.

IToHamue o 3akoHe 60abWUX YUce.

ITpakTHueckue 3aHATHSA:
Borunciienne BeposiTHocTel. ITpuKIagHbIe 3aa4u.

BHeayauTopHas (caMoCTOATeIbHasH) padoTa 00yUaroIUXCa:
Coobirienne 1o Teme «51. BepHy/mm».

TMPO/IyKTUBHBIN

Tema 12.2 J1eMeHTbI
MaTeMaTHYeCKOH
CTAaTUCTHUKM.

Conep)kaHde vue0HOro MaTepHasa:

ITpecTaBieHre YUC/IOBBIX JaHHBIX.

PellieHre nipyK/IanHbIX 3amad.

IIpedcmaeneHue OaHHbix (Mabauybl, OUazpammbl, 2paguku), 2eHeparbHAsE COBOKYN-
HOCMb, 8bIOOPKA, CpedHee apugmemuueckoe, MeOUAaHa.

PellieHye NIDUK/IAAHBIX 3a/1a4.

IToHsamue o 3a0auax Mamemamuyeckoll Cmamucmuku.

IIpakTH4YeckKHe 3aHATHUA:
Pemenne rpakTiueckux 3azay C IpUMeHeHueM BepPOSITHOCTHBIX MeTO/0B.
[TpuksagHble 3a7auu.

KoHTpo/ibHBIE PadoThI

BHeayuTOpHas (CaMoCTOsATe/IbHAsA) padoTa 00yJarommuxcs:
PerieHue 3a/1a4 10 TeOPUM BEPOSITHOCTH.

NIPOAYKTUBHBIN
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PA3JIEJI 13

YPABHEHUSA 1 HEPABEHCTBA.

30

Tema 13.1 YpaBHeHus1 u
CUCTeMbI YPaBHeHHUH.

Cojiep)kaHue yue0HOro MaTepuasa:

KopHu ypaBHeHHH.

ITpeoOpa3oBaHue ypaBHeHHId.

PanuoHanbHbIe, MPPAILHOHA/IbHbIE YPABHEHUsI U CHCTEMBbI.

IToka3aTe/bHbIe YPABHEHHS U CUCTEMBI.

TpuroHoMeTpruuecKre ypaBHeHHUsI U CUCTEMBbI.

PaBHOCH/IBHOCTH VDAaBHEHUI. HEDABEHCTB. CHCTEM.

OcHoBHbIe TIDHEMbl MX DelleHUsi YypaBHeHUM (pa3/iokeHHe Ha MHOKHUTE/IH,
BBeleHHEe HOBbIX HeM3BeCTHBIX).

OcHOBHbIEe TIpHEMBbI HX pelleHUsT HEPaBeHCTB (MO CTAaHOBKA, rpaduuecKuid
METOJ).

IIpuMeHeHHe MaTeMaTHUECKHUX METO/I0B JI/Isl pellleHus 3a/ja4.

IMpuknaodHble 3ad0auu.
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I[IpakTHU4Yeckue 3aHATHA:
PelieHue cuicTeM ypaBHEHHH.

BHeayauTopHas (caMoCTOATe/IbHas1) padoTa 00yUYaroIuxcs:
Coobuenue 1o teme «K.®. T'ayce».

MPOAYKTUBHbBIN

Tema 13.2 HepaBencrBa.

CopepxaHue yueOHOro MaTepuasa:

ParjroHaibHbIe HepaBeHCTBa. OCHOBHbBIE TIPUEMbI UX PellleHUs.
VpparvioHasibHble HepaBeHCTBa.

[Toka3aTtenbHble U JlorapumMUUecKrie HepaBeHCTBa.
TpuroHoMeTpruyeckre HepaBeHCTBa.

BHeayuTopHas (CaMoCTOsATe/IbHAsA) padoTa 00yJaromuxcs:
I'padriueckoe pellieHre YPaBHEHUH W HEPAaBEHCTB.

MPOAYKTHUBHBIN

Tema 13.3
Hcnonb3oBaHue CBOUCTB
u rpadukoB GyHKIUI
NPH pellieHNH ypaBHeHU!
Y HepaBeHCTB.

Copep)xaHue yueOHOro Marepuasna:

Vicnonb3oBaHue CBOMCTB M rpadUKoB (yHKLMM NIPY pellieHnH YpaBHeHUI U Hepa-
BEHCTB.

Mertop UHTepBasoB.

N306pakeHre Ha KOOPJMHATHOM MJIOCKOCTH MHO’KECTBa pellleHUi YypaBHeHUH U
HEepPAaBeHCTB C [IBYMsl [TepeMeHHbIMU U UX CUCTEM.

TMPO/IyKTUBHBIN

IIpakTHUecKue 3aHATHSL:
Wcnonb3o0BaHre cBOMCTB U rpadvKoB (DYHKLIMM AJis pellieHus] ypaBHeHUM U Hepa-
BEHCTB.

KoHTposibHas pabora

OO0s3aTe/IbHAsE ayJUTOPHAA yue0Hasa Harpy3kKa (Bcero)

285

CamocroaTenbHas pa60Ta

142

Bcero

427
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YpoBHU ycBoeHHA:

1. — o3HaKOMUTE/TBHBIN (Y3HaBaHKE paHee N3y4YeHHbIX 00bEKTOB, CBOMCTB);

2. — pernpoAyKTUBHBIN (BBIMO/IHEHHE [leSITeTbHOCTH 10 00pasLyy, UHCTPYKLIMU WY 110/, PYKOBO/ZICTBOM)

3. — MPOAYKTUBHBIN (TI/TAaHUPOBAHKE U CaMOCTOSITe/IbHOE BBITIOJTHEHHe JesATe/TbHOCTH, pellieHre MPO0IeMHBIX 3a/au)
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3. YCJIOBUSI PEAJIM3AIIUY YYEBHOM AU CIIUTIIMHBI
3.1. TpeboBaHussi K MHHHUMA/JBHOMY MaTepHA/IbHO-TeXHHYECKOMY

o0ecreyeHU IO

PeaJ'[I/IBaI_[I/IH MMporpaMmsbl  JUCHUIT/IMHBI Tp@6y€T Ha/IM4YUsi y‘—IE6HOFO KaOunHeTa

MaTeMdTHUKU.

O6opyaoBaHue yueOHOro KabuHera:
— TI0CaJ|0UHbIe MeCTa M0 KOJIMUECTBY CTY/I€HTOB;

— pabourie MecTo TIperofiaBaTe/is;
— Har/siiHble MaTepHaslbl [0 TeMaM JUCI[UTUIAHBI.

TexHHUYeCKHe Cpe/CTBa 00yJYeHHUs:

- 3KpaH;

- KOMIIBIOTED C JIMLIeH3UOHHBIM IMPOTrPAMMHBIM 00ecTieueHreM.

- nabopatopusi

3.2. UadopmanoHHoe obecredyeHmne

WudopmaiiioHHoe obecrieueHre 00yUYeHHs: COJIePKUT MepeueHb PeKOMEeHYeMbIX

yueOHbIX U3faHui, VIHTepHeT-pecypCoB, OTIOTHUTETLHOU TUTepaTyphl.
1. JIuteparypa

1.

A WNRF

BammmakoB M.U. MaremaTtuka: yueOHUWK [/s1 CTYA. yUpeXKAeHWM cpe.rpod.

obpa3oBanus. - M., 2017.

. baiivakoB M.M. MaremaTrka. COOpPHUK 3ajau Mpo(UILHOM HarpaBIeHHOCTH:
yueb.1mocobue AJis CTy[,. yupexaeHuii cpef. mpod. obpa3zosanus. - M., 2015.

. baiMakoB M./. MaremaTHKa. 3afjauHiK: yueb.1mmocobue /s CTyA. yUpeXKIeHHi
cpeq. mpod. obpa3oBanus. - M., 2016

. I'puropreB C.I'. MaTematuka. YueOHUK [7s1 CTYZ. YUpeXAeHUN cpef.npod.
obpa3oBanus. - M., 2017

. Kommoropoe A.H. Asrebpa ¥ Havana aHammza: Yueb. [ns 10-11 ko
obpa3oBaTrebHBIX yupexaeHui.- M, 2015.

. [ToropenoB A.B. T'eometpus: yueb. [ns 10-11 ki. obijeobpa3oBaresbHbBIX

yupexaenuu. — M., 2015.

NuTepHeT-pecypcol:
. // http://www.firo.ru
. // http://school-collection.edu.ru
. // https://infourok.ru
. // http://www.math.ru
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4. KOHTPOJIb 1 OIIEHKA PE3YJ/IbTATOB OCBOEHMSI YYEBHOM
OBIIEOBPA3OBATE/IHON JUCIIUILI/INMHBI
MATEMATHUKA

KoHTpo/1Ib W oOmEHKA pe3y/bTaTOB OCBOEHUS yueOHOM  AUCLUTUIMHBI
OCYLLIeCTBJ/ISIETCSL TIperno/iaBaTtesieM B MpoLecce MpPOBeJeHUs] TPAKTUYECKUX 3aHATHUM,
TeCTUPOBAaHMS, a TakKXKe BBIMOJHEHUSI 00yuarolMMUCS WHAWBUAYA/IbHBIX 3aJjaHUMH,

TIPOEKTOB, UCCJIe/IOBAHUM.

Pe3ynibTaThbl 00yuyeHuUs1 (0CBOEHHBIE
yMeHHMsl, yCBOEHHbIe 3HAHMNS)

®opMbI ¥ MeTOAbl KOHTPOJIS U
OIIeHKH pPe3y/IbTaToB 00yueHHs

JIMUHOCTHbIE

e3y/IbTaThI

chOpMUPOBAHHOCTb  TPEACTABIEHUA O
MaTeMaTHKe KakK YHHBEpCaJbHOM S3bIKe
HayKH, CpeJCTBe MO/e/TMPOBAHUS SIBJIEHUU
M TIpOLIeCCOB, UAesiX U  MeTojax
MaTeMaTHKW;

KoHTpo/b U OlieHKa BBIMOJIHEHUST
VH/IMBUIYaJIbHbBIX 3a/JaHUM

TOHWMaHWe 3HAYMMOCTU MaTeMaTWUKU [IJis
Hay4YHO-TEXHUUECKOTO rporpecca,
c(hOpMHPOBaHHOCTh OTHOIIIEeHUSI K
MaTeMaTHhKe KakK K yacTu
o0111eyesioBeueCKoi KYJIbTYDBI yepe3
3HAKOMCTBO  C  WUCTOpUed  pa3BUTUS
MaTeMaTUKH, SBOJIIOL[MEe MaTeMaThueCKUxX
ujieu;

KoHTpo/b U O11eHKa BbITIO/IHEHUS
VH/IVBU/IYaJIbHbIX 3a/JaHUM.
KoHTpo/b U OLleHKa BBIMOJHEHUST
MpaKTUUeCKUX 3aHSTUN

pa3BUTHE JIOTUYECKOTO MBIIILJIEHHS,
ITPOCTPAHCTBEHHOTO BoOOpaXkeHUs,
aJITOPUTMHUYECKON KYJIbTYPbI, KpUTUUHOCTU
MBIILIJIEHUsT Ha YpOBHE, HeOOXOJUMOM Jist
Oyayieit Npo(ecCUOHATbHON
NesITe/IbHOCTH, IS TIPO/I0/DKEHUSI
obpa3oBaHus ¥ cCaM000Opa30BaHMs;

KoHTpoJ/ib U O11eHKa 3HaHUU
00yuaroIuXcs B X0/ie BBITTOTHEHUS
KOHTPOJIbHBIX.

KOHTpOo/b 1 OLleHKa BBINOJHEHUST
VH/IVBU/IYaJIbHBIX 3a/JaHUM.
KoHTpo/b 1 O1leHKa BBIMOJHEHUSI
MPaKTUUEeCKUX 3aHSITUM.

OBJ/laJieHre MdTeMdTHU4YeCKHMMH 3HdHUAMHU U

YMEeHUSIMU, He0OXOAMMBIMU B
TOBCETHEBHOM  JKW3HHW, [Js1  OCBOEHUS
CMEe)XHbIX  eCTeCTBEHHO -  HayuHbIX
JMVCLIUTUIVH v JCLIUTIVH

npodecCUoHaTBLHOTO LUK/, /IS TIO/TyYeHHst
oOpa3oBaHuss B 00sacTsx, He TpebOyrOIMX

KoHTpo/b U olleHKa BBIMOJIHEHUST
VHJVBUYa/bHbIX 3aJaHUM.
KOHTpOJIb M OLleHKa BBINOTHEHUS
TPAaKTUYeCKUX 3aHSATUH.

yry6eHHOH MaTeMaTUUeCKOM

TIO/ITOTOBKUY;

TOTOBHOCTB U CITIOCOOHOCTD K 00pa3oBaHMI0, | KOHTPO/Ib U OLI€HKA BBITOIHEHUS
B TOM uunc/le camMoo0Opa30BaHUIO, Ha | MHAUBUAYaIbHBIX 3aJaHuUM.

MPOTSDKEHUA BCeW J>KU3HU; CO3HAaTebHOe
OTHOILIeHHe K HellpepbIBHOMY 006pa30oBaHUIO
KakK YC/IOBUIO YCITEeLHOMN
nmpoecCMOHa/ILHOM U OOIT[eCTBeHHOM

KoHTponb U olieHKa BbIMOJHEHUST
TPaKTUYECKUX 3aHSATUM.

KoHTpoJIb U OLleHKa 3HaHUU
00yuaroIMXcsl B X0/ie BBITIOJIHEHUSI
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JlesiTe/IbHOCTY;

KOHTPOJIBHEIX.

TOTOBHOCTB U CITOCOOHOCTB K
CaMOCTOSITe/TbHOU TBOPYECKOM U
OTBETCTBEHHOMU [IeATe/IbHOCTH;

KOHTpOJIb 1 OLjeHKa BbITOJIHEHUS
MpaKTUUeCKUX 3aHSITUH.
KoHTpOJIb 1 OL1eHKa BbITOJ/IHEHUS
VH/IMBU/1YaJIbHbBIX 3a/TaHUM.

rOTOBHOCTh K  KOJUIEKTMBHOW  paboTe,
COTPYJHUYECTBY CO CBEePCTHUKaMH B
obpa3oBaTebHOM, OOII[eCTBEHHO IT0JIe3HOM,
yueOHO-MCC/Ie[OBaTeMbCKOM, ITPOEKTHOM H
IPYTUX BUAAX AeSITeTbHOCTH;

KOHTpOJIb M OLleHKa BBINOJTHEHUS
TPAaKTUYeCKUX 3aHSATHUH.
KOHTpOJIb 1 OlleHKa BBIMOJTHEHUS
VH/VBUIYaJIbHbIX 3a/JaHUM.

OTHOLIeHHE K NTPO(eCCUOHAaTbHOU
JesITe/IbHOCTA KaK BO3MOKHOCTH y4acCTHsi B
pellleHnH JIMYHbIX, 00I1leCTBEeHHBIX,
rocy/JapCTBeHHbIX, 001eHalIMOHATbHbIX
ripobJieMm;

KoHTponb 1 o1jeHKa 3HaHUU
00yuaroIuXCcs B X0/Ie BBITTOTHEHUS
TIPOBEPOUYHBIX KOMIT/IEKCHBIX.

MeTarnpejMeTHbIe pe3y/IbTaThl

yMeHUe CaMOCTOSATe/IbHO ONpefensaTh LieIu
[esTelbHOCTU W COCTaB/ATH  IUJIAHBI
[esATe/IbHOCTY; CaMOCTOSITe/IbHO
OCYLL[eCTBJIATh, KOHTPOJ/IUPOBATh 17}
KOpPPEeKTUPOBaTh [lesATe/IbHOCTb;
VICII0/1b30BaTh BCe BO3MOXKHbIE PeCypChl A1
JOCTW)KEHHs ~ TOCTaBJEeHHBIX Lejed U
peanusaLmn TJIAHOB [leATeJIbHOCTY;
BbIOMpaTh  yCIelllHble ~ CTpaTeruu B
Pas/IUYHBIX CUTYaLIUAX;

KoHTpo/b U OlieHKa BBIMIOJIHEHUST
WH/MBUIYa/IbHbBIX 3a/JaHUM.
KOHTpO/b 1 OLleHKa BBINOJHEHUST
MPaKTUUeCKUX 3aHSTHUU.

KoHTponb 1 o1jeHKa 3HaHUU
00yuaroIMXCcs B X0/Ie BBITTOTHEHUS
KOHTPOJIbHBIX.

BJlaZileHUe HaBbIKaMH 103HaBaTe/IbHOM,
yueOHO-HMCCIe1oBaTeTbCKOM 1 TIPOEKTHOM
JesiTeNTlbHOCTU, HaBbIKAMU pa3pelieHust
1po0ieM; CrTIOCOOHOCTh ¥ TOTOBHOCTD K
CaMOCTOSITe/TbHOMY TOMCKY MeTO/IOB
pellieHuys MPaKTUUeCKUX 3ajiay,
TIPUMEHEHUI0 Pa3TMUHbIX METO/I0B
TIO3HAHUS;

KoHTpoJIb 1 OLleHKa 3HaHUU
00yuaroIMXcs B X0/ie BBITIOTHEHUS
TIPOBEPOYHBIX KOMIIJIEKCHBIX U
VH/JVBUYaJIbHbIX 3a/JaHUM.
KOHTpOo/b 1 OLleHKa BBINOJHEHUSI
MpaKTUUeCKUX 3aHSTHUU.

KoHTponb U o1jeHKa 3HaHUU
00yuaroIuXcs B X0/Ie BBITTOTHEHUS
KOHTDOJIbHBIX.

TOTOBHOCTD U CIIocoOHOCTD K
CaMOCTOSITe/IbHOU HMHGbOPMAaIL[IOHHO-
1I03HABATe/ILHOM [IeATe/IbHOCTH, BK/IIOUast
yMEeHHe OpHUeHTHPOBAaTbCSl B Pa3/IMUHBIX
HUCTOYHMKAX HMH(OpPMaLMKM, KPUTHUECKU
OLIeHUBATh U MHTEPIPeTUPOBATh
WHGOPMAI[HIO, TIOyYaeMyl0 U3 pa3TMuHbIX
HMCTOYHUKOB;

KoHTpOJIb 1 OLleHKa 3HaHUU
00yuaroIMXcs B X0/ie BbITIOHEeHUS
MIPOBEPOYHBIX KOMIIJIEKCHBIX U
VHVBUYa/IbHbIX 3aJaHUM

B/IaileHE SA3bIKOBBIMH CpeACTBaMU: YMEHHE
SACHO, JIOTMYHO MW TOYHO M3/1dI'aTb CBOHRO
TOUKY 3p€HHs, HCII0JBL30BdTh d/I€KBATHEIE

KoHTponb 1 o1jeHKa 3HaHUU
00y4JaroIuxcs B X0/ie BBITTOTHEHUSI
TIPOBEPOUYHBIX KOMIT/IEKCHBIX U
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SI3bIKOBEIE CpeACTBd,

VH/IUBU/1ya/IbHBIX 3a/laHUU

B/aZieHWe  HaBblKaMW  TO3HaBaTebHOU
pedieKCM KakK OCO3HaHUSI COBeplllaeMbIX
JeNCTBUNM U MBIC/IUTETBHBIX MPOIeCCOB, UX
pe3y/JibTaTOB U OCHOBAHWM, TPaHUI] CBOETO
3HaHUs u He3HaHUs, HOBBIX
To3HaBaTe/IbHBIX 3aZlau U CPeACTB AJis UX
JOCTHKeHUS;

KOHTpOJIb M OLIeHKa BBINOJHEHUS
VH/VBU/Ya/IbHBIX 3aJaHUM.
KOHTpOJIb M OLIeHKa BBINOTHEHUS
MPaKTUYECKUX 3aHSATHU.

KoHTpoJIb 1 OL1eHKa 3HaHUU
00yuarolrxcs B X0Zle BbITIOJTHEHUST
KOHTPOJIbHBIX.

1[eJIeyCTPeM/IEHHOCTh B TIOMCKAax U
TIPUHSATHHN PellleHuH, CO00pa3uTe/IbHOCTb U
WHTYULIYSI, Pa3BUTOCTh TIPOCTPAHCTBEHHBIX
npe/iCTaB/IeHUi; CTIoCOOHOCTh

BOCIIPUHHUMATh KPACOTY ¥ TApMOHUIO MUPa;

KoHTpo/b U olieHKa BBITIOJIHEHUST
VH/JVBUIYaJIbHBIX 3a/JaHUU

npeaMeTHbi¢ pe3y/ibTaThbl

chOpMUPOBAHHOCTh  TPEACTABIEHUA O
MaTeMaTHKe KaK 4aCTM MHUPOBOU KY/bTYPhI
M MeCTe MaTeMaTMKd B COBDPEMEHHOU
[[UBUI3AL|H, CITI0CO0aX OMUCAHUS SIBJIEHUN
peaJibHOr0O MHpa Ha MaTeMaTU4eCKOM
SI3bIKE;

KoHTpo/b U OlieHKa BBIMOJIHEHUST
VH/IMBUIYaJIbHbBIX 3a/laHUM

c(hOpMUPOBAaHHOCTb  TIPEZCTaBIE€HUU O
MaTeMaTU4eCcKUx TIOHSITUSIX KakK
BOKHEMIIIMX MaTeMaTU4eCKUX  Mo/jesisX,
MO3BOJIAIOIIMX  OMUChIBAaTh W U3y4daTh
pasHble TIPOLIeCChl U sIBJIeHUS; TOHMMaHUe
BO3MO>KHOCTH aKCHOMaTHUYeCKOro
MOCTPOEHUSI MaTeMaTUYeCKUX TEOPUH;

KoHTponb 1 o1jeHKa 3HaHUU
00yuaroIMXCcs B X0/Ie BBITTOTHEHUS
TIPOBEPOUHBIX KOMIT/IEKCHBIX U
VH/IVBU/IYaJIbHbIX 3a/JaHUM.
KoHTponb U olieHKa BbIMOJHEHUST
TPaKTUYECKUX 3aHSATUM.

BJIaJleHre MeTO/laMU JI0Ka3aTe/IbCTB U
aZITOPUTMOB pellleHHs], yMeHHe UX
TIPUMEHSITh, TPOBOAUTH 0Ka3aTebHbIe
paccykJeHusi B Xo/le pellieHUs 3afiay;

KoHTpo/b U olieHKa BBITIOJTHEHUST
TPaKTUYeCKUX 3aHSTUU.

KoHTpo/Ib U OlleHKa 3HaHUU
00yuaroIuXcs B X0/ie BBITTOTHEHUS
KOHTDOJIbHBIX.

B/laieHHue CTaHAdPTHBIMH IpueMamMu
pemeHuda PdlIMOHAJIBHBIX n
HNppaliMOHAJIbHBIX, ITOKa3aTeJ/IbHBIX,
CTEeIr1eHHBbIX, TPUTI'OHOMETPHUUECKHUX

YPaBHEHUM U HEPABEHCTB, HUX CUCTEM;
WCII0/Ib30BaHUEe TOTOBBIX KOMITbIOTEPHBIX
rporpamMm, B TOM UHWCJIe AJis MOMCKa MyTU
pellieHdss W WUIIOCTPALUM  PellleHus
YPaBHEHUU U HEDABEHCTB;

KoHTpo/b U O1leHKa BBINOJTHEHUST
TpaKTUUeCKUX 3aHSITHUH.

KoHTponb 1 o1jeHKa 3HaHUU
00yuaroIMXcs B X0/ie BbITIOJIHEHUS
KOHTDPOJIbHBIX.

cchopMHUPOBAHHOCTH TPe/ICTaB/IeHHH 00
OCHOBHBIX MMOHATUSIX MaTeMaTUUeCKOTO
aHa/M3a U UX CBOUCTBAX, BlafieHue
yMeHUeM XapaKTepu30BaTh MOBe/jeHHe
(GYHKIMH, UCTIONIb30BaHUe TTOTYYeHHbIX

KoHTponb 1 o1jeHKa NpU pelleHnH
00yuaroIMMHCS YITPayKHEHUH U
3a/au.

KoHTpo/b U OlleHKa BBIMOJHEHUST
TPaKTUUeCKUX 3aHSITUM.
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3HAHUM JIJIs1 ONIMCAaHMS U aHa/IM3a peabHbIX
3aBHCHUMOCTel;

B/IaJ/ieHe OCHOBHBLIMU TIOHSITUSIMH O
TIJIOCKUX U TIPOCTPAaHCTBEHHbBIX
reoMeTpruuecKrx uUrypax, ux OCHOBHBIX
CBOMCTBax; chOPMHUPOBAHHOCTh YMEHUSI
pacrio3HaBaTh reoMeTpuueckre GUrypbl Ha
yepTexxax, MOJIe/IsIX U B peaTlbHOM MUDE;
NIpUMeHeHre U3yUYeHHbIX CBOMCTB
reoMeTpuueckux puryp u dbopmysn s
pellieHysi TeOMeTPUUeCKUX 3a/lau U 3aiau C
MIPAKTUYECKHUM COJZIepyKaHUEeM;

KoHTponb 1 o1jeHKa NpU pellieHuH
00y4JaroIMMHCS YTIpaXKHEHUH 1
3a/au.

KOHTpOJIb M OLIeHKa BBINOJTHEHUS
TPaKTUUYeCKUX 3aHSATUM.

KoHTpo/Ib U OLleHKa 3HaHUU
00yuaroIMXCcs B X0/ie BBITTOTHEHUS
KOHTPOJIbHBIX.

c(hOpMHUPOBAaHHOCTb  TIPEZICTaBAE€HUU O
rporieccax W SBJAEHUSIX,  HMEIOIUX
BEpPOSITHOCTHBIN XapaKTep, CTaTUCTUUeCKUX
3aKOHOMEPHOCTSIX B  peaJbHOM  MHUpe,
OCHOBHBIX TOHSITUSIX 3/IEMEHTapHOU TeOpUU
BEPOATHOCTEW;  YMEHUM  HaxOAuTb U
OLleHUBaThb  BEPOSATHOCTHM  HaCTYIJIeHUS
COOBITMM B TIPOCTEMININX MPAKTHUECKUX
CUTyallUsiX U OCHOBHbIE XapaKTepPUCTUKU
CIy4aliHbIX BeJINUWH;

KoHTponb 1 o1jeHKa NpU pelleHnH
00yUaroIUMHCS YIIPaKHEHUH U
3a/au.

KoHTponb U olleHKa BbIMOJTHEHUST
TPaKTUYECKUX 3aHSATUM.

KoHTpoJIb U OLleHKa 3HaHUU
00yuaroIMXcs B X0/ie BBITTOIHEHUS
KOHTPOJIbHBIX.

BJIaJleHe  HaBbIKaMW  MCI0JIb30BaHUS
TOTOBBIX KOMITbIOTEDHBIX TpOTpaMM TIpU
pelleHnu 3a/iau.

KOHTPOJ’[L M OLI€HKd BBITTO/THEHUA
MPpaKTHUYECKUX 3aHSTUM.

PA3PABOTUHK:
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