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1. O0mas xapakTepuCTHKA NPUMePHOIi padoyeii mporpaMmbl 00111e00pa3oBaTeIbHOM
AUCHUILINHBI «MaTeMaTHKa»

Pabowas mporpamma mucnmiimHbl «MaremaTtuka» paspaboTaHa Ha OCHOBE
beneparbHOTO rocy/1lapCTBEHHOIO 00pa30BaTEIbHOTO CTaHjapTa CpEIHEro
npodeccrnoHabHOTO 00pazoBanus o creruanibHocTH 44.02.02 IpernogaBanre B Ha9aaIbHBIX
KJaccax, yrsepxkaennoro [Ipukaszom Munnpocsemienust Poccun ot 17 aBrycrta 2022 r. Ne 742,

1.1 MecTo TMCUMILIMHBI B CTPYKTYpe npodeccuoHaAIbLHOM
o0pa3oBartesbHoii nporpammsel CIIO:

O6meoOpazoBatenbHas qUCHUIUIMHA «MareMaTrkay SBISeTCsl 00s3aTeIbHON YacThIO
00111€00pa30BaTEILHOTO IMKJIA 00pa3oBaTeNbHOM TporpamMmbel B cooTBeTcTBUM ¢ PI'OC
44.02.02 TlpenosnaBaHre B HAYaJIbHBIX KJIaccaxX M peajn3yeTcs Ha MPOTHKEHUH 4 ceMecTpoB
1-ro u 2-ro KypcoB oOy4yeHHUsl.

1.2. Heau 1 niIaHupyemMble pe3yabTaThl 0CBOCHUS AUCHUILIHHBI:

1.2.1. Heab AUCHMILIHHBI

Conepxkanrie  mporpaMMbl  00meoOpa3oBaTeIbHON — TUCHUIUIMHBI  «MartemaTuka»
HaIpaBJIEHO Ha JIOCTHKEHHUE PE3YIhTaTOB €€ U3YUYCHHsI B COOTBETCTBUU ¢ TpeboBanusiMu OI'OC
COO ¢ yuetom npodeccuonanbHoit HanpasieHHocTH OI'OC CIIO.

1.2.2. Tlnanupyemble Ppe3yJabTaTbl OCBOEHHsI 001€00pa30BaTeIbHON JUCHUIIMHBI B
coorBercTBMHU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
Coneprxanue mporpaMMbl 00111e00pa30BaTeIPHON JUCITUTUIMHBI «MaTemMaTHKay
HaIpPaBJICHO HA JOCTHKEHHE PE3yIbTAaTOB €€ U3YUYE€HUS B COOTBETCTBUU C TPEOOBAHUAMU
dI'OC COO c yuerom npodeccuonansHoi HanpaBiieHHocTd @I'OC CIIO, HampaBiieHO Ha
JNOCTHKEHHE CIEAYIOIIMX IIeIeH:
* oOecrieueHne chOpMUPOBAHHOCTHU MPEJICTABICHUN O COIMANIBHBIX, KyIbTYPHBIX U
UCTOpUYECKUX (PaKTOpaxX CTAHOBIICHUS MAaTEMAaTUKU;
* obecrieueHre chOpMUPOBAHHOCTHU JIOTHUECKOTO, AITOPUTMHUECKOTO U
MaTeMaTH4Ye€CKOTO MBIIIJICHHUS,
* obecrieueHre chPOpMUPOBAHHOCTH YMEHUN IPUMEHSATH MOJIyYCHHbIE 3HAHUS MPU
pElIeHNUN Pa3InYHbIX 33/1a4;
* obecrieueHre chopMUPOBAHHOCTHU MPEJCTABICHUN O MaTeMaTHKE KaK YacTH
oO11e4enoBeuecKoi KyabTyphl, YHUBEPCAIBHOM SI3bIKE HAYKH, TO3BOJISIOIIEM OMKCHIBATH U
M3y4aTh pealibHbIe MPOIIECCHI U SBICHUSI.



O01IMe KoOMIeTeH NI

I[Inanupyemble pe3yabTaThbl 00y4eHUs

Oo0mue

I[chmmnnapnble

OK 01 Br16upats criocoOsr
pereHus 3a1a4
npodeccCuoHaTbHOM
JEATEIbHOCTH
MPUMEHUTEIHHO K
Pa3IMYHBIM KOHTEKCTaM

- TOTOBHOCTb K TpPYAYy, OCO3HAaHHE IIEHHOCTHU
MacTepCTBa, TPYI0JIIO0HE;

- TOTOBHOCTH K AaKTHUBHOH  JE€ATEIBHOCTU
TEXHOJIOTUYECKOM U COLIMAIbHOM HAMPABIECHHOCTH,
CrIOCOOHOCTh MHMIIMMPOBATh, IUIAHUPOBATh U
CaMOCTOSITEJILHO BBHITIOJIHITH TaKyIO JACSITEIBHOCTD;

- HHTEpeC K pa3INYHBIM cepam
npohecCHoHATBHOM JIeATeTFHOCTH,
OBnanenue YHUBEPCAITbHBIMU y4eOHBIMU

MMO3HABATEIHHBIMU I€HCTBUSIMHU:

a) 6a30BBIC JIOTHUECKHE ICUCTBUSI:

- CaMOCTOSTEIIEHO (hopMyIUpOBaTH u
aKTyaJIM3MpOBaTh MPOOJIEMy, paccMaTpUBATL €€
BCECTOPOHHE;

- yCTaHaBJIWBATh CYIIECTBEHHBIH MpPH3HAK WU
OCHOBaHHUsS I CpaBHEHUs, KIacCU(DUKALMH U
000011eHN;

- OmpeiensaTh LeId JCATEIbHOCTH, 3aJIaBaTh
napaMeTpbl U KPUTEPUHU MX JOCTHIKCHHS,

- BBIABJIATH 3aKOHOMEPHOCTH M IMPOTHBOPEYHS B
paccMaTpPUBAEMBIX SIBJICHHSIX;

- BHOCUTbH KOPPEKTHUBHI B ICATEIBHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB IIENIsIM, OIICHUBAThH
PHUCKH TOCJICACTBHI JCATCIILHOCTH,

- pa3BHBaTh KPEaTUBHOE MBINUICHUE TIPU PEIICHUH
KU3HEHHBIX Tpo0IeM

0) 6a30BBIC HCCIIEAOBATECIIBCKUE ACHCTBUS:

- BJIaJICTh HaBbIKAMH y4eOHO-UCCIICI0BATEIILCKON U
MPOCKTHOW JESATEIIbHOCTH, HABBIKAMH Pa3peIICHUS
npobiem;

-BJIAJICTh METOJAMH JJOKA3aTEIbCTB, AITOPUTMAMU PEIICHHSI
3a1a4d; yMeHue popMyIupoBaTh ONpEAeTIeHHs, AaKCHOMBI U
TCOPEMBI, IPUMCHSATH UX, IIPOBOJUTH JOKA3aTCIIbHBIC
paccyXJIeHHs B XOJIe PEeIICHHS 3a/1a4;

- YMCTh OIICPpUPOBATH NOHATUAMM: CTCIICHb YHCJIA, HOFaqu)M
qucia, YMCHHUEC BBIIIOJHATH BBIYMCICHUEC 3HA4YCHUU U
npeoOpazoBaHMs BRIPAKEHUN CO CTETICHSMU U JlorapupMaMu,
peoOpa3oBaHus JPOOHO-PANMOHATEHBIX BHIPAKCHHIA,

- YMETh ONIEPUPOBATH IMOHATUAMHU: pallHOHAIBHEIE,
HPppalHuOHAJIBHBIC, ITOKA3aTCIIbHBIC, CTCIICHHEBIC,
JorapupMHUUECKUE, TPUTOHOMETPUYECKHE YPABHCHUS U
HEPaBEHCTBA, NX CHCTEMBI;

- YMETh OTIEPUPOBATH MOHATHIMU: (DYHKIIUSI, HETIPEPHIBHAS
GYHKIUA, TPOU3BOIHAS, TIEPBOOOpa3Hast, OTIPEICICHHBIN
WHTETPaj; YMETh HAXOUTh TIPOU3BOIHBIC AIIEMEHTAPHBIX
(byHKIUHI, UCTIONB3Ys CIIPABOYHBIC MAaTEPUAIIBI;, UCCIICIOBATh B
NPOCTEUIINX CIy4asxX PYHKIIUH Ha MOHOTOHHOCTbD, HAXOIUTh
HarOOJIbIINE U HAUMEHBINNE 3HaYCHHS (DYHKIIUH; CTPOUTH
rpadMKu MHOTOWICHOB C MCIIOJIB30BAHHUEM arapara
MaTEeMaTHYECKOTO aHAIN3a; IPUMEHSITh TPOU3BOIHYIO TIPU
pelLIeHUH 33/1a4 Ha IBU)KCHUE, PEIIaTh MPAKTHKO-
OpUEHTHUPOBAHHbIE 33/1a4H HA HAUOOJIBIIINE U HAUMEHBIIINE
3HAYCHUs1, HA HAXOXKICHUE ITYTH, CKOPOCTH M YCKOPCHHS,

- YMETh ONIEPUPOBATH MOHATHIMU: PAUOHAIbHAS (DYHKIIHS,
nokasareibHas PyHKIUs, CTeTIeHHas (PyHKITHS,
norapudmuydeckas QyHKIUS, TPUTOHOMETPUYECKUE PYHKIINU,
obOpaTHbIe GYHKIIMH;, YMEHHE CTPOUTH IpadUKH U3yIEHHBIX

(G yHKIMIA, UCTIONIB30BaTh TpadUKK MPU U3YUSHHUH MPOIIECCOB U
3aBUCUMOCTEH, MPU PEUISHUH 3a/1a4 U3 APYTHX YUSOHBIX




- BBISIBJIATH [PUYMHHO-CJIEJACTBEHHBIE CBSI3U U
aKTyaJlu3UpoBaTh 3aJady, BbIABUIaTh T'MIIOTE3Y €€
pelieHus, HaXOJUTb apryMeHTBI JUISL
JI0Ka3aTeIbCTBA CBOUX YTBEPXKICHUW, 3a]1aBaTh
napaMeTpbl U KPUTEPUU PELICHUS;

- aHaJIM3UPOBATh IOJIYYEHHBIE B XOJE PEUICHUS
3a/laud pe3yNbTaThl, KPUTUYECKH OIIEHMBATh MX
JIOCTOBEPHOCTh, IPOTHO3UPOBAaTh W3MEHEHHE B
HOBBIX YCJIOBHSIX;

-- YMETh MEePEHOCUTh 3HAHUS B MMO3HABATEIbHYIO U
MPaKTUYECKYIO0 00JIaCTH KU3HEEATEIbHOCTH;

- YMCTb HUHTCTPpUPOBATHL 3HaHUA W3 PpPa3HbIX
MpeIMETHBIX o0nacTeit;
- BBIJIBUT'AaTh HOBBIC nieu, npeaiaratb

OpUTHHAJIbHBIE TTOJIXO/IbI U PELICHUS;
u CHOCOOHOCTH ~ HMX  HCIIOJIb30BaHHUA B
MO3HABATEILHON U COIMATIbHON MPAKTUKE

MIPEIMETOB | 33/1a4 M3 PeabHON )XKU3HU; BRIpAXaTh (hopMyiaMu
3aBUCUMOCTH MEX/y BETMUYMHAMU;

- YMETh pelIaTh TEKCTOBBIC 3aJa4l PA3HBIX THIIOB (B TOM YHUCIIE
Ha MPOLICHTHI, 0T U YaCTH, Ha ABMKEHUE, paboTy, CTOUMOCTh
TOBApOB U YCIIYT, HAJIOTH, 337a4i U3 00J1acTH yIpaBJICHUS
JTUYHBIMHU ¥ CEMEMHBIMU (PUHAHCAMU); COCTABJISITh BBIPAKEHUS,
ypaBHEHUsI, HEPABEHCTBA M UX CUCTEMBI 110 YCIIOBUIO 3a]1a4H,
MCCJIEIOBATh MOJIYY€HHOE PELICHHUE U OLIEHUBATh
[IPaB/I0I0I00HOCTH PE3yJIbTAaTOB;

- YMETh OTIEPUPOBATH MOHATHIMH: CPeIHEE apu(hMETUIECKOE,
MeauaHa, HanboJbIlee ¥ HauMEHbIIIee 3HaUEHHUs, pPa3Max,
JUCIepcusi, CTaHIapTHOE OTKIIOHEHHE YHCIIOBOr0 Habopa; yMeTh
W3BJIEKATh, MHTEPIIPETUPOBATH HH(POPMAITHIO, TPEACTABICHHYIO
B TaOIMIaX, HAa qUarpaMMax, rpadukax, OTpakaronlyto CBOMCTBa
peasbHBIX MPOLIECCOB U SBJICHUIL; MPEACTaBIATH UHPOPMALIUIO C
MOMOMUIBIO TAOJIUI] ¥ JUarpaMM; UCCIIE0BATh CTATUCTUYECKUE
JaHHbIE, B TOM YHCIIE C IPUMEHEHHEM I'paUyecKuX METOI0B U
JJIEKTPOHHBIX CPE/ICTB;

- YMETb OIEPUPOBATH MOHATUSAMU: CIIy4alHBINH OTIBIT U
citydaiiHOe COOBITHE, BEPOSTHOCTD CIIY4aiHOTO COOBITHS;
YMEHHE BBIYHUCIIATH BEPOATHOCTD C UCOIb30BAHUEM
rpaduuecKkux METOA0B; MIPUMEHITH (POPMYIIBI CIIOKEHUS U
YMHO>KEHUS BEPOSATHOCTEH, KOMOMHATOPHBIE (DaKThI ¥ (POPMYIIBI
[IPU PEIICHUH 3a]1a4; OIICHUBATh BEPOSITHOCTH PEaATbHBIX
COOBITHI{; 3HAKOMCTBO CO CITYYaiHBIMU BEIMUYMHAMU; YMEHUE
MPUBOJIUTH MPUMEPbI IPOSBICHUS 3aKOHA OOJIBIINX YKCEN B
MIPUPOIHBIX U OOIIECTBEHHBIX SBICHUSX;

- YMETbh ONEPUPOBATH MOHATUSAMU: TOUKA, IPAMasi, TNIOCKOCTb,
MIPOCTPAHCTBO, ABYTPAHHBIA YTOJI, CKPEIIMBAIOLIUECS MIPSMBIE,
NapajyieIbHOCTh U NEPIICHIUKYIISIPHOCTD IPSIMBIX 1
MJIOCKOCTEH, YTOJ MEXAY IPSIMBIMU, YTOJl MEXIY MPSIMOUN 1
MJIOCKOCTBIO, YTOJI MKy IIIOCKOCTSAMHU, PACCTOSIHUE OT TOUKH
JI0 TUIOCKOCTH, PACCTOSIHUE MEXKY IPSIMBIMU, PACCTOSIHHUE




MCKAY IJIOCKOCTAMU, YMCHUC UCIIOJIB30BAaTh ITPHU PCIICHUHA
3aJa4 U3y4eHHbIe (PAKThl U TEOPEMBI TNIAHUMETPUH; YMEHHE
OIICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIEr0 MUPA;

- YMCTh OIICPpUPOBATH NOHATUAMMA: MHOI'OI'PaHHUK, CCUHCHUC
MHOTOTpaHHHKA, Ky0, Mapajjiesenumnes, npu3Ma, nupaMmuaa,
¢durypa v noBepXHOCTb BpallleHUs, IIMIIMHAP, KOHYC, 11ap,
ctepa, ceuenust GUTyphI BpallleHUs, INIOCKOCTh, KACAIOIIAsCS
cdepsl, MWIMHAPA, KOHYCa, IJI011a/]lb IOBEPXHOCTHU MUPAMU/IBI,
IPU3MBI, KOHYCA, [IWJINHIPA, TUIOIIAs chepbl, 00beM Kyoa,
IPSIMOYTOJIBHOTO TTapajuIeyIeuIe/1a, TUPaAMHIBI, TIPU3MBL,
IIMHApPA, KOHYCa, I1apa; yMeHne N300pakaTh MHOTOTPAaHHUKH
M IOBCPXHOCTHU BpAIICHUA, UX CCUCHUA OT PYKH, C IIOMOIIBIO
YCPTCIKHBIX UHCTPYMCHTOB U 3JICKTPOHHBIX CPEACTB; YMCHUC
pacno3HaBaTh CUMMETPHUIO B IIPOCTPAHCTBE; YMEHUE
pacro3HaBaTh MpaBUIbHbIE MHOTOI'PAHHUKH;

- YMETb ONEPUPOBATH MOHATUSAMU: ABHKEHUE B IPOCTPAHCTBE,
10/100HbIE GUTYPHI B MPOCTPAHCTBE; HUCIOIb30BaTh OTHOIICHHE
MJI0IIAJIEH TOBEPXHOCTEN U 00BEMOB TTOIO0HBIX QUTYD TIPH
pellIeHnH 3a/1a4;

- YMETb BBIYUCIIATH T€OMETPUUECKUE BEIHUNHBI (IJTMHA, YTOJ,
o111, 00beM, MIOLAAb TOBEPXHOCTH ), UCIOJb3YS
U3y4eHHbIe POPMYIBI U METO/IBI;

- YMETb ONEPUPOBATH MOHATUSAMU: MPSIMOYTOJIbHAS CUCTEMA
KOOpJMHAT, KOOPAUHATHI TOYKH, BEKTOP, KOOPAWHATHI BEKTOPA,
CKaJISIpHOE IIPOU3BENICHUE, YTOJI MEXKIY BEKTOpaMH, CyMMa
BEKTOPOB, IPOU3BE/ICHUE BEKTOPA HA YUCIIO; HAXOAUTH C
MOMOIUIBIO U3YYEHHBIX (OPMYI KOOPAUHATHI CEPEAUHBI OTPE3Ka,
paccTosiHue MEXTy IBYMsI TOUKAMU;

- YMETh BBIOMPATH MOAXOSIINA U3YIEHHBIN METO JIs
pellleHus 3a/1a4M, paclio3HaBaTh MaTeMaTHuecKue (PakThl U
MaTeMaTHYeCKHUe MOJIETH B MPUPOIHBIX U OOIIECTBEHHBIX
SIBIIGHUSIX, B UCKYCCTBE; YMEHHE MPUBOIUTH MPUMEPHI




MAaTE€MaTHYECKUX OTKPBITUM POCCUICKON U MUPOBOU
MaTE€MaTHYECKOU HAyKU.

- YMETb OIIEPUPOBATh MOHATUSAMU: OIIPEIEICHHE, aKCUOMA,
TEOopeMa, CIIEJICTBUE, CBOMCTBO, IPU3HAK, I0KA3aTEIbCTBO,
paBHOCHIIbHBIE (DOPMYITHPOBKH; YMEHHE (POPMYITHPOBATH
00paTHOE U MPOTUBOIIOJIOKHOE YTBEPKIEHUE, IPUBOAUTH
IPUMEPHI U KOHTPIIPUMEPBI, UCII0JIB30BATH METO/
MaTeMaTHYeCKON MHAYKIUH; IPOBOANUTH JOKa3aTeIbHbIE
paccyXAeHUs NIPU PELISHUH 3a]1a4, OLIEHUBATh JJOTHYECKYIO
MIPaBUIIBHOCTB PACCYXKICHHUI;

- YMETb ONEPUPOBATH MOHATUIMU: MHOKECTBO, ITOJIMHOXKECTBO,
oTiepallui HaJl MHOKECTBAMU; YMEHHE HCII0Ib30BaTh
TEOPETUKO-MHOKECTBEHHBIN anmapaT JUIsl OMMCAHUS pealbHbIX
MIPOLIECCOB U ABJICHUI MpHU PELICHUH 3a/1a4, B TOM YHUCJIE U3
JIPYTUX y4eOHBIX MTPEIMETOB;

- YMETh OTIEPUPOBATH MOHATUSIMHU: Tpad), CBA3HBIN rpad, AEpeBo,
LUKJI, Tpad HA MIOCKOCTH; YMEHHE 33/1aBaTh U ONMCHIBATh
rpadsl pa3IMUYHBIMU CIIOCO0AMU; UCIIOIH30BATh Tpadbl IPH
pellIeHnH 3a/1a4;

- YMETb CBOOOJIHO ONEPUPOBATH MOHATHIMH: COUETAHUE,
NepecTaHOBKA, YUCIIO COUETaHU, YMCIIO MEPECTaHOBOK; OMHOM
HreloToHa; ymeHNe IpUMEHATh KOMOMHATOPHBIE (GaKThl U
paccyXJIeHus Ui pelIeHUs 3a/1ay;

-yMETh ONEePUPOBATH MOHATUSMU: HATYPAITBLHOE YUCIIO, 1IeJI0e
YHCII0, OCTATOK M0 MOAYIII0, PAllHOHATILHOE YHCIIO,
UPPaALMOHATIEHOE YKCII0, MHOYKECTBA HATYpalbHBIX, IIEIbIX,
paloHaIbHBIX, TEHCTBUTENBHBIX YHCE; YMEHUE HCIIOJIb30BATh
MPU3HAKU JETUMOCTU, HAUMEHBIIUN OO JeTUTeNb U
HaMMeHblIee ollee KpaTHoe, anroputM EBkinaa npu penieHun
3a/1a4; 3HAKOMCTBO C Pa3JINYHBIMU NO3UIIMOHHBIMUA CUCTEMaMHU
CUMCIICHUS;

- yMeTh CBOOOTHO ONIEPUPOBATH MOHATUAMU: CTENICHb C IEJIBIM
II0KAa3aTeJIeM, KOPEHb HaTypaJIbHOW CTENEHH, CTENIEHD C




palroHaTBFHBIM TIOKA3aTeeM, CTENIEHb C JICHCTBUTEIBHBIM
(BEIIECTBEHHBIM) TTOKa3aTeseM, Jorapudm Juciia, CHHYC,
KOCHHYC Y TaHT'€HC MTPOM3BOJILHOTO YHCIIA;

- YMETh OTIEPHPOBATH MOHATHIMU: TOXKIECTBO, TOKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHNE, HEPABEHCTBO, CUCTEMa YPaBHEHUH
¥ HEPaBEHCTB, PaBHOCWJIBHOCTD YPaBHEHUH, HEPABEHCTB U
CHCTEM, paliOHAIIbHBIC, HPPAITMOHAIBHBIC, TIOKAa3aTEIbHBIC,
CTETIeHHBIE, JIoTapu(HhMUIECKHE, TPUHTOHOMETPHUECKHE
ypaBHEHHS, HEPABEHCTBA U CHUCTEMBI; YMEHHE pelIaTh
ypaBHEHHS, HEPABEHCTBA U CHCTEMBI C TIOMOMIBIO Pa3TMIHBIX
NIPUEMOB; peliaTh YpaBHEHHS, HEPAaBEHCTBA U CHCTEMBI C
napaMeTpoM; MIPUMEHSTh YPAaBHEHUS, HEPABCHCTBA, UX CHCTEMBI
JUTSL peIICHNsT MaTeMaTHYECKUX 3a1a4 M 3a]1a9 U3 Pa3IINIHBIX
obrnacTeil HayKH U pealibHOM KU3HH;

-yMeTb CBOOOHO ONEPUPOBATH MOHATUAMU: TpaPuK HYHKINH,
oOparHas pyHKIHS, KOMITO3UIIHS (PYHKINH, TMHEHHAS (YyHKITUSA,
KBaJipaTuyHas QyHKIMS, cTereHHas QYHKIUS C LETbIM
MoKa3aTeseM, TPUTOHOMETpUIeCcKue (QYHKITMU, 0OpaTHBIE
TpUrOHOMETpHUecKre (YHKINH, TIOKa3aTeabHas U
norapudmudeckas GyHKIIUHA, YMEHHUE CTPOUTH TpaduKu
(GYHKIIUH, BBITTOIHATH PEe0Opa3oBaHus rpa@uKoB HyHKIIHIA;
YMEHHE UCIIOJIb30BaTh rpauku GyHKUUN U1 U3YUESHUS
MIPOLIECCOB M 3aBUCUMOCTEH MpU PELICHUH 3a/1a4 U3 IPYTHX
yueOHBIX MPEAMETOB U U3 PEabHOM KU3HU; BEIPAXKATh
dbopMynamMu 3aBUCUMOCTH MEXKY BEIMYUHAMU;

yYMEHHE CBOOOIHO ONEPUPOBATH MOHATHSIMH: YETHOCTh
GbyHKIMH, TIEPUOTUIHOCTH (PYHKIIUU, OTPAHHYEHHOCTD
(GbyHKIMHM, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM (YHKIIUH,
HauOoJbIlIee U HAaMMEHbIIIee 3HaUeHUs (PYHKITNHN Ha
IPOMEXYTKE; YMEHHUE MPOBOJAUTH HCCIeI0BaHUE (DYHKINY;
YMEHHE HUCIIOIb30BaTh CBOMCTBA U rpaduKu HYHKITHH [T
pellieHrs ypaBHEHUH, HEpaBEHCTB U 3a7ia4 C MapaMeTpaMu;




n300pakaTh HA KOOPAMHATHOM MJIOCKOCTH MHOKECTBA PEIICHUI
ypaBHEHHIA, HEPABEHCTB U MX CHCTEM;

- yMeTh CBOOOTHO OTIEPHPOBATH MOHATHIMU:
MOCTIEIOBATEIBHOCTb, apu(MeTHIeCKast IPOTPECcCHs,
reoMeTpuvecKast mporpeccus, 0ECKOHEYHO YObIBAroOIas
reoMeTpUIecKasl Iporpeccus; yMEHHE 3a1aBaTh
MOCTIEIOBATEIHHOCTH, B TOM YHUCIIE C TIOMOIIBIO PEKYPPEHTHBIX
(opmyur;

- YMETh OTIEPHPOBATH MOHATHIMHU: HETIPEPHIBHOCTD (DYHKIINH,
acHMIITOTHI rpadyka GyHKINH, TIEpBasi © BTOPasi MPOU3BOIHAS
(GyHKIMH, TEOMETPUUECKUM U (PU3HUECKUN CMBICTT
MIPOM3BO/THOM, TIEPBOOOpa3Hasi, OTPEIEICHHBI HHTETPaT;
YMEHHUE HaXOUTh aCUMIITOTHI rpaduka QyHKINU; YMEHHE
BBIUUCIIATH TIPOU3BOIHBIE CYMMBI, TPOU3BEICHUS, YACTHOTO H
KOMIO3ULUH (DYHKIIMHA, HAXOIUTh YpaBHEHHUE KacaTeIbHOU K
rpaduky GyHKIINH;

YMEHHUE HMCII0JIb30BaTh IPOU3BOIHYIO JUIsl UCCIIEIOBAHMS
(byHKIUH, U1 HaX0XKICHUS HAWTyqIlIero pelieHus B
IPUKJIAJHBIX, B TOM YHCJIE COLIMATbHO-?KOHOMUYECKUX U
bu3nyeckux 3agaydax, 1Jis ONpeIesIeHUs] CKOPOCTH U YCKOPEHMS,;
HaXOJUTh IJIOMIATN U 00BEMBI GUTYpP € IOMOILBIO HHTErPaa;
IPUBOAUTH PUMEPBI MATEMAaTUUYECKOT0 MOAEIMPOBAHUS C
HOMOILBIO JU((epeHInanbHbIX YpaBHEHU;

- YMETh ONIEpPUPOBATH MOHATUIMU: KOMIIJIEKCHOE YHCJIO,
COMPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOYJb U apIyMEHT
KOMIUIEKCHOTO 4yHcia, (opMa 3aucy KOMIUIEKCHBIX YHCell
(reoMeTpuyeckas, TPUTOHOMETpUYECKas U anredpanyeckas);
yYMETb IPOU3BOIUTH apU(pMeTHIecKue 1eHCTBUS C
KOMIUIEKCHBIMU YUCIIAMU; IPUBOIUTH IPUMEPBI HCTIOTIB30BAHUS
KOMIUIEKCHBIX YHUCET;

- yMeTh CBOOOTHO OTIEPUPOBATH MOHATHAMU: CPEHEES
apudmeTHuecKoe, MelaHa, HanboJiblllee 1 HauMEHbIIIee
3HAYEeHHUs, pa3Max, AUCIEPCHUsi, CTaHIapTHOE OTKJIOHEHHE JUIs
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ONMCAaHUS YUCIIOBBIX JIaHHBIX; YMEHUE UCCIIE0BATh
CTaTHUCTUYECKUE JIaHHBIE, B TOM YHUCIIE C IPUMEHEHUEM
rpauuecKkux METOJ0B U AJIEKTPOHHBIX CPEICTB; TpaduUeCcKU
UCCIIEIOBATh COBMECTHBIC HAOIIOIEHHS C TOMOIIBIO UarpaMm
paccenBaHys U JIMHEWHON PErpeCcCUy;

- YMETb HaXOJIUTh BEPOSATHOCTHU COOBITHH C NCHOIb30BAHUEM
rpauyecKkux METOA0B; MPUMEHSTH JUIsl pelIeHUs 3a1a4u
(bOpMyJIBI CII0KEHUSI U YMHOKEHHUS BEPOSITHOCTEH, (hopmyiy
MIOJIHOM BepOSITHOCTH, popmyny bepHymin, koMOMHATOpHbBIE
(dakTel 1 POPMYIIBI; OLIEHUBATH BEPOSITHOCTH PEAIbHBIX
COOBITHI{; yMEHHE ONIEPUPOBATH MOHATHAMHU: CIydaiiHas
BEJINYMHA, PACIIPECIICHHE BEPOATHOCTEN, MAaTEMAaTUIECKOE
0XUJAaHWE, TUCTIEPCHUS U CTAHIAPTHOE OTKIIOHEHHUE CIIy4alHOU
BEJIMYMHBI, PYHKIIUU pacrpeieleHNs U MII0THOCTU
PaBHOMEPHOTO, MOKA3aTEIbHOTO U HOPMAJILHOTO
pacrpeneneHuii; yMeHue UCT0JIb30BaTh CBOMCTBA N3YYEHHBIX
pacupeneneHui Juisl peleHns 3a/1a4; 3HAKOMCTBO C MOHSTHSAMMU:
3aKOH OOJIBIIMX YKCEN, METO/Ibl BBIOOPOUYHBIX MCCIIEAOBAHMIA;
YMEHHE NMPUBOJAUTH IPUMEPHI MPOSABICHUS 3aKOHA OOJIBIINX
Yucell B IPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSIX;

- YMETb CBOOOJIHO ONIEPUPOBATH MOHATUAMU: TOUKA, MpsMa,
IIJIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIy4, IIJIOCKUN yroJl,
JBYTPaHHBIN yroJi, TPEXTPaHHbIN YTroJl, IepeceKaromuecs,
napajuieibHbIE U CKPEIIUBAIOUIMECS IPSIMBIE, TAPAJUIEIbHOCTD U
NEePHEHANKYISAPHOCTD MPSAMBIX U IJIOCKOCTEH, Yyroa Mexay
MPSIMBIMH, YTOJI MKy IPSMOM U TUIOCKOCTBIO, YTOJl MEXKIY
IJIOCKOCTSIMU; YMEHHUE UCIO0JIb30BaTh IPU PELICHUM 3a]a4
M3YyYEHHBIE (PAKThl U TEOPEMBI IUTAHUMETPHH; YMEHHE
OILICHUBATh pa3Mepbl 00BEKTOB B OKPYXKAIOIEM MHUPE; YMEHUE
OIIEpUPOBATH NOHATUSIMU: MHOTOTPAHHUK, CEUCHUE
MHOTOT'paHHUKA, TPaBUIIbHBIM MHOTOTpPaHHUK, IPU3Ma,
nupamua, GUrypa U HOBEpXHOCTh BPAICHUS, IWIUHIP, KOHYC,
map, chepa, pazBepTka MOBEPXHOCTH, CEYCHUS KOHYCA U
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LWIMHJIpa, apaJuleJIbHbIE OCU UM OCHOBAHMIO, CEUEHHE 11apa,
IUIOCKOCTB, Kacaromasics cepsl, IIMHAPA, KOHYCa; YMEHUE
CTPOUTh CEUEHUE MHOTOI'PAHHUKA, U300pakaTb MHOTOI'PaHHUKH,
(Gurypbl ¥ NIOBEPXHOCTH BPAILECHUS, UX CEYEHUSI, B TOM UHUCIIE C
MIOMOMUIBIO AIEKTPOHHBIX CPEJCTB; YMEHUE IPUMEHATH CBOICTBA
F€OMETPUYECKUX PUTYP, CAMOCTOSATEIBHO (POPMYIHUPOBAThH
OTIpeeNIeHUs] U3y4aeMbIX QUTYp, BBIABUTATh THUIIOTE3bI O
CBOMCTBaX M MpU3HAKaX TeoMeTpuyYecKux Guryp, 000CHOBBHIBAThH
WM OIIPOBEPraTh UX; yMEHHUE IPOBOIUTH KJIaCCU(UKALINIO
buryp 1o pa3nIuyHbIM MpU3HAKAM, BBITIOJHATH HEOOXOAUMbIE
JIOTIOTHUTEIbHBIE IOCTPOCHHUS;

- YMETb CBOOO/IHO ONEPUPOBATh MOHATHIMHU: ILIOAAb (PUTYPHI,
00beM (urypsbl, BeIMYMHA YIiia, pACCTOSIHUE OT TOYKHU 10
MJIOCKOCTH, PACCTOSIHUE MEX]Ty IPSIMBIMU, PACCTOSIHIE MEKTY
IJIOCKOCTSIMU, TJIOLIAAb Cephl, III0IIalb MOBEPXHOCTH
MMPaMU/IbI, PU3MBI, KOHYCa, IUJIUHIPA, 00bEM KyOa,
MPsIMOYTOJIBHOTO Napajuieienune1a, IMpaMubl, IPU3MBbI,
WIMH]IPA, KOHYCA, 11apa; YMEHHUEe HaXOAUTh OTHOILIEHHE
00bEeMOB MO0OHBIX (HTryp;

- YMETb CBOOOJIHO ONEPUPOBATH MOHATHAIMHU: IBUKECHHE,
napaJuieJIbHBIA IePeHoC, CUMMETPHS Ha IJIOCKOCTH U B
POCTPAHCTBE, IOBOPOT, MpeoOpazoBaHue Noa00us, MOJ00HbIE
¢burypsl; yMeHue pacro3HaBaTh paBHbIe U MOJOO0HBIE (DUTYPHI, B
TOM YHCJIE B IPUPOJIC, UCKYCCTBE, APXUTEKTYpE; YMEHUE
UCII0JIb30BaTh T€OMETPUUYECKUE OTHOILICHUS, HAXOUTh
reOMETPUYECKHUEe BETUYHHBI (JUIMHA, YTOJI, IJIOaAb, 00heM)
IIPU PEIICHUH 3a]a4 U3 IPYTUX y4eOHBIX MPEIMETOB U U3
peaTbHOM JKU3HU;

- yM€Th CBOOOTHO OTIEPUPOBATH MOHATUAMU: MPAMOYTOJIbHAS
CUCTEMa KOOPJNHAT, BEKTOP, KOOPANHATHI TOUKH, KOOPAWHATHI
BEKTOpa, CyMMa BEKTOPOB, IIPOU3BEAECHNE BEKTOPA HA YHCIIO,
pasioKeHUE BEKTOPA MO 0a3ucy, CKaIIpHOE IPOU3BEICHUE,
BEKTOPHOE IPOU3BEJIEHUE, YTOJI MEXAY BEKTOPAMU; YMEHUE
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MCII0JIb30BaTh BEKTOPHBIN U KOOPIAUHATHBINA METOA JUIsl pELICHUS
FeOMETPUUECKUX 3aa4 U 337a4 APYrux y4eOHbIX IPEIMETOB;
OIEpUPOBATH NOHATUSIMU: MaTpula 2X2 u 3x3, onpeenuTeab
MaTpHUIIbl, FEOMETPUUECKUI CMBICII OTIPEAETUTENS;

- YMETb MOJICJINPOBATh pealIbHbIE CUTYallU Ha SI3bIKE
MaTEeMaTHKH; COCTABIISATh BBIPAXKEHUS, ypaBHEHUS, HEPAaBEHCTBA
U UX CUCTEMBI IO YCIIOBUIO 33J1a4l, UCCIIEIOBATh MOCTPOCHHbIE
MOJIETIU C UCII0JIb30BAHUEM ammapara ajreOpsl,
MHTEPIPETUPOBATH MOITYUYEHHBIN pe3ynbTaT; CTPOUTh
MaTeMaTHYeCKHUe MOJIEIH C TOMOIIbIO0 T€OMETPUYECKUX
MOHITHM U BEIWYMH, pelIaTh CBsI3aHHbIE C HUMU MTPAKTHYECKHE
3a]1a4i; COCTABJIATH BEPOSITHOCTHYIO MOJIENb U
MHTEPIPETUPOBATH MOJTYUYEHHBIN pe3ylbTaT; peiaTh
MPUKIIATHBIE 3a/1a4M CPEICTBAMU MaTeMaTHYECKOro aHalln3a, B
TOM YHCJIE COLIMATbHO-3KOHOMUYECKOT0 U (PU3UUECKOTrO
XapakTepa;

- YMEHUE BBIOMPATh MOAXOISMINN METO ISl pELLICHU 3a]auy;
NOHMMAaHKE 3HaYMMOCTH MaTeMaTHKH B U3y4YEHUH IPUPOIHBIX U
0O0IIECTBEHHBIX IIPOLIECCOB U SIBJICHUIN; YMEHHE paclio3HaBaTh
IPOSIBJIEHUE 3aKOHOB MaTEMaTHKH B HCKYCCTBE, YMEHHE
IPUBOAUTH PUMEPBI MATEMAaTHUYECKUX OTKPBITUH POCCUNCKON 1
MHPOBOM MaTEMATUYECKON HAYKH

OK 02 Hcnoap30BaTh
COBpPEMEHHBIC CPEJICTBA
MMOMCKa, aHAJIM3a U
WHTEpIpEeTaIuu
nHpopManuu, u
nH(pOpMaITMOHHBIC
TEXHOJIOTUU IS BBITIOJTHCHUS
3a/1a4 npogeccuoHaIbHON
JEATEIIbHOCTH

B o6sacTi IeHHOCTH Hay4YHOTO MO3HAHUS:
-c()OpMUPOBAHHOCTD MHPOBO33PEHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHA HAyKH H OOIIECTBEHHOW MPaKTUKHU,
OCHOBAHHOTO Ha Jaore KYJBTYD,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MeCTa B
HOJIMKYIbTYPHOM MHUPE;

- COBEpILEHCTBOBAHUE SI3BIKOBOM M UUTATEIIBCKON
KYJBTYpbl KaK CpEACTBAa B3aUMOJCHCTBUS MEXIY
JTIOABMH ¥ TTO3HAHUS MUPA;

- yMeThb OIEpUpOBaTh MOHITUSIMU: palUOHAIbHAS (QyHKIUS,
nokasarejabHas GbyHKIMS, CTETeHHAs byHKIMS,
norapudmuueckas (QyHKIUs, TpUTOHOMETpUuYeckue (QyHKIuH,
obpatHble (GYHKIHUU, YMEHHE CTPOUTh TpadUKd H3YUYEHHBIX
GbyHKIMA, MCTONB30BaTh rpadUKu MPU MU3YyYEHHH IPOILIECCOB U
3aBUCHMOCTEH, MpU pElIeHUuU 3aJad H3 APYruxX Y4eOHBIX
MPEeIMETOB U 3a/1a4 U3 peaNbHOM KU3HU; BRIpaKaTh (hopMynaMu
3aBUCHUMOCTHU MEX]Ty BETUUMHAMU;

- YMETh ONEPUPOBATh MOHATUSAMU: TOXKIECTBO, TOXKICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMa ypaBHEHUH
W HEPaBEHCTB, PaBHOCWIBHOCTh YpaBHEHUMN, HEPABEHCTB U
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- OCO3HaHHUC ULICHHOCTH Hﬁy‘-IHOfI JACATCIIBHOCTH,

FOTOBHOCTb ~ OCYLIECTBJISITH ~ HPOEKTHYIO U
VICCIIEI0BATEIIbCKYIO JeSITENIbHOCTD
UHAMBUAYAJIHO U B TPYIIIE.

OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU

IIO3HABAaTCJIIbHBIMU HeﬁCTBHHMH:

B) paboTa ¢ uHpopMaluei:

- BJIAJIETh HaBbIKaMU MOJY4Y€HUS MH(POpMaLUU U3
HUCTOYHUKOB pPAa3HBIX THUIIOB, CaMOCTOSATCIBHO
OCYIIECTBIISITh TIOUCK, aHAJIM3, CHCTEMATU3AIUIO H
MHTEpIpeTaINo HHPOPMAIIUU PA3INYHBIX BUIOB U
(dhopm mpencTaBIeHNUs;

- CO3/1aBaTh TEKCThl B PAa3JIMYHBIX (QopmaTax c
y4eTOM Ha3HadeHus: WHOOpPMAIMU U  IIEJICBOU
ayIUTOPUH, BHIOWpAs ONTUMAIbHYIO  (QopMmy
MPEJCTABICHHS U BU3YaTH3AIIHH;

- OIICHWBaTh JOCTOBEPHOCTh, JICTHTUMHOCTb
WHPOpMAIIMK, €€ COOTBETCTBHE TIPABOBBIM U
MOPAJIbHO-3THYECKUM HOpMaM;

- HCIIOJIb30BATh CPEACTBA WH(MOPMAIMOHHBIX |
KOMMYHHKAIIMOHHBIX ~TEXHOJIOTHH B  pEIICHUH

KOTHUTUBHBIX, KOMMYHHUKATHBHBIX u
OpraHM3aIllMOHHBIX  3aJa4  C  COOJIIOJICHUEM
TpeOOBaHUI IPrOHOMMKH, TEXHHKH 0€30I1aCHOCTH,
TUTHUEHBI, PECypCOCOCpPEIKEHUs, MPAaBOBBIX U
THYECKUX  HOPM, HOpM  HH(OPMAIMOHHON
0€30I1aCHOCTH;

- BJIQJIeTh HABBIKAMU DPACIO3HABAHUS W 3aIIUTHI
uHpopmanuy, HHGOPMAIMOHHONW OEe30MacHOCTH
JUYHOCTH

CUCTEM, paIlMOHAJIbHBIC, WppAIMOHATbHBIC, TIOKa3aTeIbHEIC,
CTCTICHHBIE, norapudmMuyeckue, TPUTOHOMETPUICCKHE
yYpaBHEHUs, HCPABEHCTBA ¥ CUCTEMBI; YMETh peliarh ypaBHCHUS,
HEPABCHCTBA M CHCTEMBI C IOMOIINBIO PA3IUYHBIX IPHEMOB;
pemiaTh ypaBHCHHS, HEPAaBEHCTBA M CHUCTEMBI C IApaMETPOM;
MPUMECHSITh YPAaBHCHHSI, HCPABEHCTBA, UX CHCTEMBI JJIsl PEIICHHUS
MaTeMaTHYECKUX 3aJ1ad 1 3a/1a4 U3 Pa3INIHbIX 00IacTell HAYKH U
pEATbHOM )KU3HH;

- yMeTh CBOOOJHO OIEPHPOBATH MOHATHSIMH: JBUKCHHE,
MapajuIeIbHBIA  TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH W B
MPOCTPAHCTBE, MOBOPOT, MpeoOpazoBaHUe MOA00Ms, MOJ0OHbBIE
buUrypsl; YMETh pacro3HaBaTh PaBHBIC W MOJOO0HBIE (DUTYPHI, B
TOM 4YHCIE B TMPUPOJIC, WCKYCCTBE, AapPXUTCKType; YMETh
UCIIOJIb30BAaTh ~ T'COMETPUYCCKHUE  OTHOIICHHS,  HAXOJWTh
reOMETPHYECKHE BEJTUYHHBI (JUTMHA, YroJI, TJIoMaas, 00beM) pH
pelIeHnH 3aJa4 U3 JPYrux Y4eOHBIX MPEeIMETOB U U3 peallbHOM
KU3ZHU
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OK 03 [1nanupoBaTh U
peann30BbIBaTh COOCTBEHHOE
npodeccnoHaIbHOE U
JMYHOCTHOE PAa3BHUTHE,
MPEIIPUHIMATEITHCKYIO
JeATENbHOCTD B
npodeccroHabHOM cdepe,
WCTIOJIH30BATh 3HAHUS 110
(uHAHCOBOW I'PaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYaIHsIX

B oGnactu 1yxOBHO-HPaBCTBEHHOTO BOCITUTAHHUS:
-- chopMHPOBAHHOCT, HPABCTBEHHOTO CO3HAHUS,
STUYECKOTO MOBEICHUS;

- CIOCOOHOCTH OIIEHUBATH CUTYAIMIO U TPUHUMATH
OCO3HAHHBIE  pEIICHHUs,  OPUEHTUPYSICh  Ha
MOpPaTbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

- OCO3HaHWE JHMYHOTO BKJaJa B IOCTPOEHUE
YCTOMYUBOTO OYAYIIETO;

- OTBETCTBEHHOE OTHOIIIEHHE K CBOMM POJUTEISIM U
(wnm) QpyruM 4YjeHaM CeMbH, CO3JaHHUIO0 CEMbU Ha
OCHOBE  OCO3HAHHOTO  NPHUHATHS  LIEHHOCTEU
CEMENHON XW3HU B COOTBETCTBUU C TPAJAHUIMSIMU
HaposoB Poccuu;

OBnageHue  yHMBEPCAIBHBIMU
NEUCTBUSIMHU:

a) caMOOpraHu3aIus:

- CAMOCTOSITEJIBHO OCYILECTBIIATH IO3HABATEIBHYIO
NeSITeNIbHOCTD, BBISBIATH MPOOJIEMbl, CTaBUTh U
(dhopmynupoBarthb COOCTBEHHbBIE 3a/1a4u B
00pa30BaTeNIbHON JIEATENBHOCTH U IKU3HEHHBIX
CUTYaLMSIX;

- CaMOCTOSITEJBHO COCTaBJATh IUIAH PELICHUs
npoOJieMbl € Y4eTOM HUMEIOIIUXCS PEecypcoB,
cOOCTBEHHBIX BO3MOKHOCTEH U MPENOUYTEHUII;

- 1aBaTh OLICHKY HOBBIM CUTYALIUSIM;
CrocoOCcTBOBaTh (DOPMUPOBAHUIO U TPOSBICHHIO
HIMPOKON 3PYIUIIMH B Pa3HBIX OONACTAX 3HAHUM,
MOCTOSIHHO TIOBBIIIATH CBOMl 00pa3oBaTeIbHBIA U
KYJIbTYPHBII YPOBEHB;

0) CaMOKOHTPOJIb:

UCTIOJIb30BaTh TMPHUEMBI pedICKCUU ISl OICHKU
CUTYaIluH, BBIOOpA BEPHOTO PEIICHHUS;

PETYISITUBHBIMU

- yMETb  ONEpHUpPOBaTH  IOHATHUAMHU:  PALMOHAIBHEIE,
UPPALMOHAJIBHEIE, II0Ka3aTeIIbHbIE, CTEIICHHBIE,
jJorapu@mMuueckue,  TPUTOHOMETPUYECKUE  ypaBHEHUS U

HEPABEHCTBA, UX CUCTEMBI;

- YMGTB OHGpI/IpOBaTI) IIOHATUSAMMU. MHOFOFpaHHI/IK, CCUCHUC
MHOTOTpaHHHMKa, KyO, MNapajuleenunesa, Mpu3Ma, HUpaMuja,
¢durypa u noBepxXHOCTb BpallleHUs, IMJIUH/P, KOHYC, map, chepa,
cedeHus (UTYpHl BpAIEHUs, MIOCKOCTh, Kacaromascs cdepsl,
HI/IJ'II/IH)Ipa, KOHyca, I1omaab HOBCpXHOCTI/I HI/IpaMI/II[I)I, HpI/ISMI)I,
KOHyca, IIWIMHApa, IUomanab cdepsl, o00beM  KyoOa,
MPSIMOYTOJIBHOTO — TIapaJulelieNuIe/ia, UPAMHIBI,  [TPU3MBI,
[MWIAH]IPA, KOHYCAa, Iapa; YMEHHE W300pakaTh MHOTOTPAHHUKH
nu HOBerHOCTI/I BpaHIeHI/IH, UX CCUCHUS OT pyKI/I, C IIOMOIIIBIO
YEpPTEKHBIX HHCTPYMEHTOB U DIEKTPOHHBIX CPENCTB; YMETh
pacro3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMETh paclo3HaBaTh
MPaBWIbHBIC MHOTOTPAHHUKH;

- yMeTh OIEPUPOBATH IMOHATHAMH: MPSAMOYrOJIbHAs CHCTEMa
KOOPJIMHAT, KOOPJAWHATHI TOYKH, BEKTOP, KOOPIUHATHI BEKTOpa,
CKaJSIPHOE TPOM3BEJICHUE, YroJl MEKIy BEKTOpaMH, CyMMa
BEKTOPOB, IPOM3BEJICHHE BEKTOpPa HA YHCIIO; HAXOIWTh C
MIOMOIIBIO U3YYCHHBIX (POPMYJI KOOPAUHATHI CEPEAMHBI OTPE3Ka,
paccTosiHUE MEXTY JBYMS TOUKAMHU
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- yMEThb OLEHUBaTh PHUCKU U CBOEBPEMEHHO
MPUHUMATH PEIICHUS TI0 UX CHUKEHHIO;

B) SMOLIMOHAJIbHBIM WMHTEIIEKT, MPEnoJaraonui
c(OpPMHPOBAHHOCTE:

BHYTpPEHHEU MOTHBALUHY, BKJIIOYAIOIIEH
CTpEMJICHHE K JOCTH)KEHHIO 1€l U YCHeXy,
ONTUMM3M, HHUIIUATUBHOCTb, YMEHHE JIEHCTBOBATD,
HMCXOJS U3 CBOMX BO3MOYKHOCTEH;

- SMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh NIOHUMATh
SMOIIMOHAIBHOE COCTOSIHUE IPYTUX, YYUTHIBATh €r0
IIPH OCYIIECTBIEHUU KOMMYHHKAIUH, CIOCOOHOCTh
K COYYBCTBUIO U COTIEPEKUBAHUIO;

- COLIMATIbHBIX HaBBIKOB, BKJIFOYAIOITNX
CIIOCOOHOCTH BBICTpanBaTh OTHOIIEHUS C APYTrUMU
JIOAbMH, 3a00TUTHCS, NPOSBIATH UHTEpEC U
paspeniaTh KOH()IUKTHI

OK 04 3¢ddexTuBHO
B3aMOJEHCTBOBAThL U
paboTaTh B KOJUICKTHBE U
KOMaHje

TOTOBHOCTh K CAaMOPa3BUTHUIO, CAMOCTOSTEIHPHOCTH
1 CaMOOTIPEICTICHUIO;

-OBJIaICHUE HaBBIKAMU yaeOHo-
HCCIIEIOBATENILCKOM, MPOEKTHOM W COLUAIBHOU
JIeITEeIbHOCTH;

OBnageHue YHHUBEPCAIbHBIMU
KOMMYHUKATHBHBIMU JCHCTBUSIMH:

0) coBMeCTHas ACATEIHHOCTD:

- TMOHMMaTh M HCHOJNB30BaTh MPEUMYIIECTBA
KOMaHJHOW ¥ UHJIUBUYATbHOU PabOTHI;

- TpPUHUMATh 1ETM COBMECTHOHN JCSITCIBHOCTH,
OpPraHW30BBIBaTh U KOOPJWHHUPOBATH JICUCTBUS TIO
ee JOCTIIKEHHIO. COCTaBIATh IUIaH JeHCTBUH,
pacmpeAensiTh POJid ¢ YI€TOM MHEHUN Y4aCTHUKOB
00CYXXJaTh pe3ylbTaThl COBMECTHOU paboThI;

- YMETh ONEPUPOBATH MOHATUAMM: CIIYYANHBIHN OMBIT U CITy4alHOE
COOBITHE, BEPOSITHOCTD CIIy4aifHOTO COOBITHS; YMETh BBIYHCIIATH
BEPOSITHOCTh C  HCIOJb30BAaHHEM TIpaUUECKUX METOJIOB;
HNPUMEHATh (POPMYIIBI CIOKEHHUS M YMHOXEHHSI BEPOSTHOCTEH,
KOMOMHATOpHBIE (aKThl W (GOPMYJIBl TPH PEIICHUH 3ajady;
OLICHMBATh BEPOATHOCTU PEAIBHBIX COOBITHIA; 3HAKOMCTBO CO
CIlyJallHBIMU  BEJIMYMHAMH, YMEHHE MPUBOJIUTH HPUMEPHI
NpOSIBIICHUS 3aKOHa OOJIBIIMX YWCET B TNPHPOJHBIX U
OOIIIECTBEHHBIX SBICHHSIX;

- YMETb CBOOOJHO ONEPHPOBATH MOHATHAMU: CTEHNECHb C HEIBIM
IOKa3aTeleM, KOPeHb HATypaJbHOW CTENEeHH, CTENeHb C
palMOHANIBHBIM  IIOKa3aTelieM, CTENeHb C JACHCTBUTEIHHBIM
(BelIeCTBEHHBIM) IOKa3aTejeM, JiorapupM dYHCIa, CHHYC,
KOCHHYC U TaHI'€HC IPOU3BOJILHOTO YHCIIA;

- yMeTh CBOOOJIHO ONEPUPOBATH MOHATUAMM: I'paduK (HyHKINH,
oOpartHas QyHKIMS, KOMIIO3UIMS QYyHKUUH, JIMHEeHHas QyHKIus,
KBajpaTHuHasi (QyHKIMsA, creneHHas QYHKIUS C  IeJIbIM
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- KOOpPJAMHHPOBAaTH M BBHINOJHATH pPabOTy B
YCIOBUAX peanbHOTO, BUPTYaJIbHOTO u
KOMOMHHMPOBAHHOTO B3aMMO/ICUCTBUS;

- OCYHIECTBJIATb IO3UTHUBHOE CTPATErHUYECKOe
MOBEJCHUE B PA3IMYHBIX CUTYaIUsX, MPOSBIATH
TBOPYECTBO U BOOOPaKEHUE, OBITh MHUIIMATHUBHBIM.
OBnajeHne yHUBEPCAIBHBIMH  PETYISITUBHBIMU
JICACTBUSMU:

T') IPUHATHE ce0s U IPYTUX JIIOIEH:

- PUHUMATh MOTUBBI M aPTYMEHTHI JIPYTUX JIOJEH
IIPU aHAJIU3€ PE3YNbTATOB JESTENbHOCTH;

- MPU3HABATH CBOE MPABO U MPABO IPYTHX JIIOJCH Ha
OIINOKU;

- pa3BUBATh CIIOCOOHOCTh IOHUMATh MU C TIO3UITAN
JIPYroro 4ejoBeKa

mokaszarejieM, TpPUTOHOMETpUYeckue (QyHKIHH, oOpaTHbIC
TPUTOHOMETPHUYECKHE ¢byHKINH, NoKa3aTeabHast u
JorapupmMuyuecKkas QyHKIUH; YMETb CTPOUTH IpaduKH PYHKIIHIA,
BBITIOJIHATH TPe00pazoBaHus rpaduKoB (PyHKIIHIA;

- YMETh WHCIHOJIb30BaTh Trpadukd (YHKIUH Ui W3YydSHHS
MPOLECCOB U 3aBUCHUMOCTEH NpHU pElIeHUH 3a7ad U3 JIPYrux
y4eOHBIX TPEIMETOB W W3 peabHOW IKW3HH, BBIPAXKATh
(dbopMynamMu 3aBUCUMOCTH MEXK/y BEIMUYUHAMU;

- CcBOOOJTHO OMNEpUPOBaTh MOHATHUSMH: YETHOCTh (DYHKIIHH,
NePUOJUYHOCTh  (YHKIWH,  OTPAaHWMYEHHOCTh  (DYHKIHWH,
MOHOTOHHOCTh (DYHKIIMH, SKCTpeMyM (PyHKIMU, HauOoJblliee U
HaVMEHbIIee 3HaueHUs (QYHKIMH Ha MPOMEKYTKE, YMETh
MPOBOAMTD UCCIIEIOBAaHUE (PYHKIINU;

- YMETh HCIIOJB30BaTh CBOWCTBA W Tpaduku (QYHKIUA IS
pelIeHNs] YpaBHEHHI, HEPAaBEHCTB U 3a7ady C IapaMeTpPaMH;
n300pakaTh Ha KOOPJUHATHOM TJIOCKOCTH MHOXXECTBA PEIICHUI
YpaBHEHMH, HEPABEHCTB U X CUCTEM

OK 05 OcyiiecTBasiTh
YCTHYIO ¥ TUCBMEHHYIO
KOMMYHHUKAITUIO HA
rOCYJIapCTBEHHOM SI3bIKE
Poccuiickoit denepaiuu ¢
Y4€TOM 0COOCHHOCTEH
COILIMANIBHOTO U KYJIbTYPHOTO
KOHTEKCTA

B o0mactu 3¢cTETHYECKOr0 BOCITUTAHUS

- ACTETHYECKOE OTHOIIEHHWE K MHUpPY, BKIOUas
ACTETUKY OBITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIOpPTa, TpyAa H OOIIECTBEHHBIX
OTHOIIICHUM;

- CMOCOOHOCTh BOCHPUHUMATH DPA3JIMYHBIC BHUIBI
UCKYCCTBa, TPAIWIMK KM TBOPYECTBO CBOEr0 M
JIPYTUX  HapoJIOB, OILIyHIaTh SMOIMOHAIbHOE
BO3/ICIICTBUE UCKYCCTBA;

- yOeXIEeHHOCTh B 3HAYUMOCTU ISl JTUYHOCTH U
o011ecTBa OTEYECTBEHHOTO M MUPOBOTO HCKYCCTBA,
STHUYECKUX KYJIbTYPHBIX TPAJULUN W HAPOJHOTO

TBOPYCCTBA,
- TOTOBHOCTb K CAMOBBIPAXXCHUIO B PA3HBIX BHUAAX
HCKYCCTB4, CTPCMJICHUC TIPOSABIIAITH Ka4CCTBA

TBOpquKOﬁ JIMYHOCTH,

- YyMETb ONEpUPOBATh MOHATUSIMU: CpelHee apupMeTHUYecKoe,

MeauaHa, HauOoJiblliee W HauMEHbIllee 3HAueHUs, paszMax,
JTUCTepcusi, CTaHJApTHOE OTKJIOHEHHE YHUCIOBOTO Habopa;
YMEHHE  W3BJIEKaTb,  HHTEPHPETUPOBATH  HHGPOPMAIHIO,

IpPEJCTAaBICHHYI0 B TabiMIax, Ha JauarpamMmax, rpadukax,
OTP@KAIOUIYI0 CBONCTBA pEaJbHBIX IPOLIECCOB U SBICHMN;
IPEACTaBIATh MHPOPMALIMIO C TIOMOIIBIO TAOIUI] U JUArpaMM;
UCCIIeIOBaTh CTaTUCTMYECKHE JlaHHbIE, B TOM 4YHCIE C
IPUMEHEHHEM I'papUUeCKUX METOJ0B U JIEKTPOHHBIX CPEICTB;

- YMETh ONEpPUPOBATh MOHATHAMM: TOUYKA, MpsMas, IIOCKOCTH,
IPOCTPAHCTBO, JABYTPAHHBIM YroJ, CKpEIIMBAIOIIMECS HpsSMBIE,
HapayieIbHOCTh ¥ NEPIEHANKYISIPHOCTD MPSIMBIX U IVIOCKOCTEH,
YTOJI MEX 1y IPSIMBIMH, YTOJI MEXK Ty IPSIMOM U INIOCKOCTBIO, YT OJI
MEXY IUIOCKOCTSIMH, DPAacCTOSTHME OT TOYKH 0 IUIOCKOCTH,
paccTOsIHAE MEXKy PSIMBIMHU, PACCTOSIHUE MEKY TUIOCKOCTIMU;
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OBnanenue YHUBEpCAIbHBIMU
KOMMYHHKATUBHBIMH JICHCTBUSMU:
a) oOmeHue:

- OCYIIECTBJISTh KOMMYHHKALIMHM BO BCEX cdepax
KU3HU;

- pacrio3HaBaTh HeBepOaIbHbIE CPEICTBA OOIIEHUS,
IIOHMMATh  3HAYEHUE  COLMUAJIBHBIX  3HAKOB,
pacro3HaBaTh MIPEATIOCHUIKA KOH(IMKTHBIX
CUTYyalluil ¥ cMsr4aTh KOHQIUKTBI;

- Pa3BEpPHYTO H JIOTMYHO H3Jararb CBOK TOYKY
3pEHHUSI C HCTIOJIb30BAHNEM SI3BIKOBBIX CPEACTB

- YMETb HCIIOJIb30BaTh MPHU PEUICHUH 3a7a4 N3y4eHHBIE (PaKThl U
TEOPEMBI IJIAHUMETPUH; YMEHUE OLICHUBATH pa3Mepbl 00BEKTOB
OKpYKaIOIIEro Mupa

OK 06 IIposBisaTe
IPaXKIaHCKO-
MATPHOTUIECKYIO TTO3UIIHIO,
JEMOHCTPUPOBATH
OCO3HAHHOE MOBEJICHNE Ha
OCHOBE TPaIUITUOHHBIX
00I1eYeIOBEUSCKUX
LIEHHOCTEHN, B TOM YHCJIE C
Y4eTOM T'apMOHHU3AIHN
MEKHAIIMOHAJILHBIX U
MEXPEITUTHO3HBIX
OTHOIICHHM, IPUMEHSTh
CTaHJIapPThI
AHTUKOPPYIITUOHHOTO
[IOBEIEHUS

- OCO3HaHHE  OOY4YalOIIUMHUCA  POCCUHCKOMN
Fpa)l()IaHCKOﬁ HUICHTUYHOCTH,

- IICJICHANpABIEHHOE  pa3BUTHE BHYTPEHHEH
MO3UIIUM  JIMYHOCTH HA  OCHOBE  JIYXOBHO-
HPaBCTBEHHBIX I[IEHHOCTEW Hapos0B Poccuiickoit
®denepani, HUCTOPUYECKHMX M HAIMOHAJIBHO-
KyJIbTYPHBIX TpaJullvii, (pOpMUpPOBAaHUE CHCTEMBI
3HAYUMBIX [IEHHOCTHO-CMBICJIIOBBIX  YCTaHOBOK,
AHTUKOPPYILIMOHHOTO MHPOBO33PEHHUS,
MIPaBOCO3HAHUSI, 9KOJIOTHYECKOM KYJIbTYpBbI,
CIIOCOOHOCTH CTaBHTh IIEJH U CTPOUTH KU3HCHHBIC
TUIaHEL,

B gacTu rpaxk1aHCKOro BOCITUTAHUS:

- OCO3HAHME CBOMX KOHCTUTYLHMOHHBIX IpaB H
00s3aHHOCTEH, YBaXKCHHE 3aKOHA U TIPABOIIOPAJIKA;
- MPUHATHE TPAJUIMOHHBIX  HAIMOHAJbHBIX,
00II[eYEJIOBEYECKUX T'YMaHUCTHYECKUX n
JEMOKPATUYECKUX LICHHOCTEH;

- TOTOBHOCTH MIPOTUBOCTOSITH HJICOJIOTHH
JKCTPEMHU3MA, HaI[MOHAIN3Ma, KceHo oo,
JUCKPUMUHALIMKM 10 COLMAJIBHBIM, PEIUTHO3HBIM,
pacoBbIM, HAIMOHAJIbHBIM MTPU3HAKAM;

- YMETh ONIEPUPOBATH MOHATUSIMH: IPSIMOYTOJIbHASI CHCTEMA
KOOPJMHAT, KOOPJAMHATHI TOUYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJISIpHOE IIPOU3BENICHHUE, YTOJI MEX Ay BEKTOpaMu, CymMMa
BEKTOPOB, TPOM3BE/IEHUE BEKTOPA HA YUCIIO; HAXOAUTD C
MOMOUIBIO U3YYEHHBIX (OPMYI KOOPIAUHATHI CEPEAUHBI OTPE3Ka,
paccTosiHiEe MEXTy IBYMS TOUKAMU;

-yMeTh BBIOUMpATh MOAXOIAIINI U3yUEHHBINH METO 7Sl pEeLICHUS
3aJa4d, paclo3HaBaTh MaTeMaTHuecKue (akThl U
MaTeMaTHYeCKHUe MOJIETH B IPUPOTHBIX U OOLIECTBEHHBIX
SBJICHUSX, B UCKYCCTBE; YMEHHUE IPUBOIUTH PUMEPHI
MAaTeMaTUYECKUX OTKPBITUH POCCUHUCKON 1 MUPOBOM
MaTeMaTHYeCKON HAYKH.

- YMETh ONIEPUPOBATH MOHATUSAMU: CITyYalHBIN OTIBIT U CIIyYaiiHOe
coObITHE, BEPOSATHOCTH CIy4ailHOTO COOBITHS; YMETh BBIYUCIISTh
BEPOSITHOCTh C HCIHOJb30BaHUEM TpadUyecKuX METOOB;
OPUMEHSITh (POPMYIBI CIOKEHUS U YMHOYXCHUS BEpPOSITHOCTEH,
KOMOMHaTopHble (akThl U (OPMYyJbl MPU pPEIICHUU 3a]1ady;
OIICHUBATh BEPOSATHOCTU PEANbHBIX COOBITUH; 3HAKOMCTBO CO
CIy4yallHBIMU BEJIMYMHAMM; YMEHHE TMPUBOJUTH MPUMEPHI
MPOSIBIICHUSI 3aKOHAa OOJBIIUX YHCEN B MPUPOIAHBIX H
OOIIIECTBEHHBIX SBJICHUSAX
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- TOTOBHOCTb BECTH COBMECTHYIO JEATEIbHOCTH B
MHTEpecax IpakJlaHCKOIro OO0IeCTBa, y4acTBOBATh
B CaMOyIpaBJeHWH B 00Ie00pa3oBaTeIbHON
OpraHU3aluM U IETCKO-FOHOIIECKUX OpraHU3alHusX;
- YMEHHME B3aUMOJCHCTBOBATH C COLMAIBHBIMU
WHCTUTYTaMH B COOTBETCTBUH C UX (DYHKIUSIMU U
Ha3HA4YCHUEM;

- TOTOBHOCTh K T'YMAaHUTapHOW M BOJIOHTEPCKOMU
JEeATENBHOCTH;

MaTPUOTHYECKOTO BOCHUTAHHUS:

- c(OpMHUPOBAHHOCTh POCCHUHCKON T'pPaKIaHCKON
WUJICHTUIHOCTH, TTATPUOTU3MA, YBAKECHHS K CBOEMY
HapO/y, 4YyBCTBA OTBETCTBEHHOCTH nepen PoauHo,
rOPJIOCTH 3a CBOM Kpal, CBOIO PonHy, CBOM A3BIK 1
KYJIbTYpY, MIPOIILIIOE u HaCTosIIIee
MHOTOHAIIMOHAIIBHOTO Hapoja Poccuu;

- IIEHHOCTHO€ OTHOLIEHHE K TIOCYJapCTBEHHBIM
CUMBOJIaM, HCTOPHUYECKOMY W  HPHUPOJHOMY
HAcJleIMIo, MaMsATHUKaM, TpPaJuUUsM HapoJoB
Poccun, noctrxennsam Poccuu B Hayke, HCKYCCTBE,
CIIOPTE, TEXHOJIOTHUSX U TPYAE;

- ujeiHas yOeXJIeHHOCTb, TOTOBHOCTb K CITY>KEHHUIO
n 3amure OTtedecTBa, OTBETCTBEHHOCTh 3a €rO
Cyns0y;

OCBOCHHBIE  OOYYaIOIIMMHUCA  MEXKIPEIMETHBIC
MOHSTHUSI U YyHUBEPCAIbHbIE Y4eOHBbIE IEHCTBUS
(perynsTUBHBIE, MI03HABATEJIbHBIE,
KOMMYHHUKATHBHBIE);

- CIOCOOHOCTb ux HCIIOJIb30BaHUS B
MO3HABATEIbHOW M COLMAJIBHOW  MPAKTHUKE,
TOTOBHOCTb K CAMOCTOSATEIbHOMY IUIAHUPOBAHUIO U
OCYIIECTBIICHUIO y4eOHOM JIeSATEIbHOCTH,
OpraHu3aliui  y4eOHOTO  COTPYJHMYECTBA  C

18



19

HearornyeckuMu pabOTHUKAMHU M CBEPCTHUKAMH,
K YYacCTHIO B TIOCTPOCHHH WHAWBHIYAIbHOU
00pa3zoBaTeIbHON TPACKTOPHH;

- OBJIQJICHUE HaBbIKaMU y4eOHO-
MCCIIEIOBATENBCKOM, MPOEKTHOM U COLIMATIbHOM
JIeSITEIbHOCTH

OK 07 CogneiicTBoBath
COXPaHEHUIO OKPYKaroLIen
Cpelibl, peECypcoCcCOepeKeHHUIO,
MIPUMEHSTH 3HaHUS 00
W3MEHEHHUH KIIMaTa,
MIPUHIIMIIBI OEPEKITUBOTO
MPOU3BOJICTBA, Y((HEKTHBHO
NENCTBOBATH B
Ype3BbIYANHBIX CUTYaLUAX

- HE MpUHUMATh JCHCTBUS, NPUHOCAIIUE BpPEL
OKpYKalollel cpere;

- yMeTb TPOTHO3UPOBATH  HEOJIArONpPHUITHBIE
9KOJIOTHYECKHE TOCIEICTBUS MPEIITPUHUMAEMBIX
JNENUCTBUM, MPEAOTBPALLATh UX;

- paclIMpHUTh ONBIT AEATEIBHOCTH JKOJOTHYECKOU
HaIlpaBIIEHHOCTH;

- pazpalaThiBaTh IUIaH pEUICHUS MPOOJIeMbl C
YU4ETOM aHalIu3a HMEIIUXCA MaTCpUalbHBIX U
HEMaTEPUAJIbHBIX PECYPCOB;

- OCYIIECTBIIATH  LCJICHAIIPABJICHHBIM  ITOMCK
IIepeHoca CpeACTB M CHocoOOB  JIEHCTBHA B
po(eCCHOHATIBHYIO Cpeay;

- YMETb NEPCHOCUTH 3HAHHA B IIO3HABATCIIBHYIO U
IPAaKTUYECKYIO 00JIACTH KU3HEEATEIbHOCTH;

- NpeAjaratb HOBbIE IPOEKTHI, OLICHUBATh UICHU C
HO3ULUU HOBU3HBI, OPUIMHAJIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

- JaBaTb OLEHKY HOBBIM CHUTyallUsIM, BHOCUTb
KOPPEKTUBBl B JEATEIBHOCTb,  OLICHUBATh
COOTBETCTBUE PE3YJIHTATOB LENAM

- yYMeThb ONIEpUPOBATH MOHATHAMH: (YHKIMS, HENpepbIBHAs
GyHKUMS, TPOU3BOJHAsA, IEpBOOOpa3Has, OMNPEIESICHHBIN
UHTETpall; YMETb HaXOAWTh MPOU3BOJHBIE HIIEMEHTAPHBIX
GbyHKIMHA, MCTIONB3Yys CIPaBOYHbIE MaTepHallbl; UCCIEI0BaTh B
MPOCTEHIINX cllydasiXx (YHKIHH HAa MOHOTOHHOCTb, HaXOIHUTh
HauOOJbIINE W HaWMEHBbIIME 3HAYeHUS (QYHKUUN; CTPOUTH

rpa@ukd  MHOTOWIEHOB €  MCIOJIb30BAaHMEM  amrmapara
MaTe€MaTHYECKOT0 AaHaJIu3a; NPHUMEHATh NPOU3BOAHYIO IIpH
pelIeHnH  3a7ad  Ha  JIBIDKEHHWE;  pelaTb  [PaKTUKO-

OpUEHTHUPOBaHHbIE 3aJa4yll HAa HaWOOJIBIINE W HAMMCHBIIHE
3HAYCHUsI, Ha HAXOXKACHUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMETh ONEPUPOBAThH MOHATHUSMH: TBUKCHHUE B MPOCTPAHCTBE,
10JI00HBIE (DPUTYPBI B TIPOCTPAHCTBE; UCIIOJIB30BaTh OTHOIICHHE
IJIOMIAIeH TIOBEPXHOCTEH M O0OBEMOB IMOJOOHBIX (UTYp TIpH
peIlICHUH 33]1ay;

- YMETh BBIYHCIIATH TEOMETPHUYECKHE BEIMYWHBI (IUIMHA, YrOlI,
wiomaab, 00beM, IUIOMIAJh  IOBEPXHOCTH), HCHOJB3Ys
U3yUYCHHBIE POPMYIIBI U METOIbI

MK 1.1

IIpoexTuposaTs mpouece
oOy4yeHHUs Ha OCHOBE
benepanbHbIX
rOCY/IapCTBEHHBIX
00pa3oBaTeNbHBIX

- Tpe6OBaHI/I$I (I)C,HepaJ'ILHOFO rocyaapCTrB€HHOTI'O
O6paSOBaTeJ'ILHOFO CTaHJapTa Ha4aJIbHOT'O 061].161"0
O6paSOBaHI/I$[, IMPUMCEPHBIC OCHOBHBEIC
O6paSOBaTeJ'ILHLIe IIporpamMmbl Ha4aJIbHOT'O 061].161"0
O6paSOBaHI/I$[ U T[PUMCPHBIX aJalITUPOBAHHBIX

- YMETh ONpEICIATh 1SN M 33a4l YpOKa, TNIAHUPOBATh €ro C
Y4ETOM OCOOCHHOCTEH METOJMKH TMPEToJIaBaHus y4eOHOTO
npeJMera, BO3pacTa, Kiacca, WHIUBUAYaJIbHBIX M BO3PACTHBIX
ocoOeHHOCTell  oOywarommxcs W B COOTBETCTBHH  C
COBPEMCHHBIMH TpPEOOBAHUSIMH K YPOKY (IMAaKTHUCCKUMH,
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CTaHJIapTOB, IPUMEPHBIX
OCHOBHBIX 00pa30BaTEIbHBIX
[IpOrpamMM Ha4aJIbHOI'O
o0miero oOpa3oBaHus

OCHOBHBIX 00pa3oBaTeIbHBIX
HAYaIbHOTO 0011eT0 00pa30BaHus;
- CYIIHOCTb U BUJBI YUEOHBIX 3a7a4, 0000IIEHHBIX
CII0COOOB JICATEIBHOCTH;

- TNPEEeMCTBEHHBIE 00pa30BaTEIbHBIE MPOTPAMMBI
JIOUTKOJIFHOTO, HAYaIBHOTO OOIIEro M OCHOBHOTO
o01rero oOpa3oBaHus;

- COJIep)KaHWE OCHOBHBIX YYEOHBIX TPEIMETOB
HayaJbHOTO 00I1Iero oOpa3oBaHMsl B Tpejenax
TpeOoBaHUN  (enepaJbHOTO TOCYJapCTBEHHOTO
0o0pa3oBaTeNlbHOTO  CTaHAapTa W OCHOBHOM
0011eo00pa3oBaTeIbHON MPOrpaMMBl;

- METOJWK TMPEroJaBaHusl YUeOHBIX IPEIMETOB
HavyaJbHOTO 00I11ero 00pa3oBaHus;

- OCHOBHBIE IPUHINIIBI IEATEIIFHOCTHOTO MTOJIX0/1a,
BUABI M TIPHEMBI COBPEMEHHBIX MeIaroTHYecKHX
TEXHOJIOTHH;

- CIIOCOOBI IOCTIDKEHNUS TUITAHUPYEMBIX PE3yJIbTaTOB
OCBOCGHHUSI  IPOTPaMMbl  HAYAJIBHOTO  OOIIEro
00pa3zoBaHus;

- crocoObl BBISBJICHUSI M Pa3BUTHUS CIIOCOOHOCTEH,
o0ydJaromuxcss 4epe3 YpOUYHYIO JeATeNbHOCTh, B
TOM YHCJIE C UCTIOJIb30BAHNEM BO3MOKHOCTEH HHBIX
o0Opa3oBaTeNbHBIX ~ OpraHu3alMid, a  TaKke
OpraHH3aLui, o0J1a1aroImux pecypcamu,
HEOOXOAMMBIMH ISl peaM3allMi  [POrpamMM
HaYyaJIbHOTO OO0Iero oOpa3oBaHMs, U UHBIX BUIOB
o0pa3oBaTebHON NeATeNbHOCTH,
HPeayCMOTPEHHBIX HaYaJIbHOTO
oOmiero oOpa3oBaHus;

- cneuuduka oOyueHHs JgeTedl ¢
00pa3oBaTeIbHBIMU OTPEOHOCTSIMH;

IporpaMm

[IporpaMMon

0Cco0BIMU

OpraHU3allMOHHBIMU, METOANYECKUMHU,
TUTMEHUYECKUMU HOPMaMH);

- yMeThb (POpPMYyIHpOBATh Pa3MYHbIC BUABI Y4EOHBIX 3a1a4 U
IIPOCKTUPOBATh M PEIICHHE B COOTBETCTBUM C YPOBHEM
IIO3HABATEJIBHOIO M JIMYHOCTHOTO Pa3BUTHUSA JETEH MIIAJIIETO

CaHUTapHO-

BO3pACTa;

-yMeTb  TPOEKTHPOBAaTh TMpolecc OOy4eHHs Ha OCHOBE
(eneparbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIApTa
HAYaIbHOTO o0miero oOpa3oBaHnus, MIPUMEPHBIX

00pa3oBaTENbHBIX TPOrPaMM;
-yMeThb TPOEKTUPOBATH MPOTPAMMBI Pa3BUTHS YHUBEPCATBHBIX
y4eOHBIX JIEHCTBHIA;

-yMeTh MIPOEKTUPOBATH MIPOEKTHO-UCCIIEIOBATEIBCKYIO
JIESTETLHOCTh B HAYAJIBHOU ITKOJIE;

-yMeTh  IPOEKTUPOBATh IMpolecc OOydyeHUs ¢  y4eToM
MIPEEMCTBEHHOCTH MEXKIY YPOBHSIMHU 00pa30BaHUS;

-yMeTh  IPOEKTUPOBATh IMpolecc OOydyeHUs ¢  y4eToM

WHIUBHUIyAJIbHBIX 0COOCHHOCTEH 00yJaromuXcs;
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- CHOCOObI OpraHu3aluu IIPOEKTHO-
MICCIIEI0BATENIbCKOM NEATEIbHOCTH 00yJaIONIUXCS.

[IK 1.4. HAOJIIOICHMS, aHaJlu3a YPOKOB, OOCYXKICHHS |- YMETh ONEPUPOBATH MOHATHSAMHU: CpeAHee apudMeTHuecKoe,
AHanu3upoBath Ipouecc u OTJIENbHBIX YPOKOB B JHAJIONE€ C COKYPCHHMKAaMH, | MeAMaHa, HauOoJiblllee M HauMEHbIlIee 3HAuY€HUus, pasMmax,
pe3ysbTaThl 00y4YeHus PYKOBOJUTENIEM  II€NAarOrM4ecKOd  MPaKTUKH, | TUCHEpCUs, CTaHJApPTHOE OTKJIOHEHHWE YHCIOBOrO Habopa;
oOyuarouuxcs YUUTENSIMM ~ HAYaJbHBIX KJIACCOB; pa3pabOTKa|yMeHHE  W3BJIE€KaTb,  HMHTEPHPETUPOBAaTH  HHGPOpPMAIUIO,
MPEeNIOKEHNH 10  COBEPLICHCTBOBAHMIO U |[IPEACTaBICHHYO B TabiuLax, Ha Juarpammax, TIpadukax,
KOpPpEeKIMH  Ipolecca  0o0ydeHHs  YMEHHS: | OTPa’Kalollyl0 CBONCTBA peajbHBIX IPOLIECCOB M  SBJICHUM;
aHAJIM3UPOBAThH YUeOHbIE 3aHATUS aHAJIM3UPOBATH U | IPEJICTABIATh HH(YOPMALIHMIO C TMOMOILBI0 TAaOIUI] U JAUArPaAMM;
WHTEPIPETUPOBATh  PE3yJbTaThl  JUArHOCTHKH | KCCIEIOBAaTh CTAaTUCTMYECKHWE JIaHHbIE, B TOM YHCIE C
y4eOHBIX JIOCTHKEHUH oOydaromuxcsd 3HaHUS: | IPUMEHEHHEM rpauuecKux METOJ0B U 3JIEKTPOHHBIX CPE/ICTB;
TpeOOBaHUsI K Y4eOHBIM 3aHSTUSIM; TPeOOBaHUS K |- YMETh ONEPUPOBATH MOHITUSIMU: CITy4ailHBIN OIIBIT U CITy4aliHOE
pe3ynbraTtaM oOyueHHUs] 0Oy4JaroUIMXCsl HAYaJbHBIX | COOBITHE,  BEPOSATHOCTh  CIY4alHOTO  COOBITHSA;  yYMEHHE
KJIaCCOB; MYTU JOCTIKEHUS 00pa30BaTENIbHBIX | BHIYUCIATH BEPOSITHOCTh C HCIOJB30BaHUEM TIpaduyecKux
pe3yNnbTaToB; MEAArOTMYecCKHe W TUTHEHUYECKUE | METOJOB; MNPUMEHSATh (GOPMYIbl CHOXKEHHUS U YMHOXKEHUs
TpeOOBaHUs K OpraHu3auu 00y4eHUs Ha yU4eOHBIX | BEPOSITHOCTEH, KOMOWHATOpHbIE (akThl W (GOPMYNIBI TIPH
3aHSTHSIX pEIIeHNHU 3aJ]la4; OLIEHUWBATh BEPOSITHOCTH PEAIbHBIX COOBITHUI;
3HAKOMCTBO CO CIIy4aHBIMHM BEJIMYMHAMU; YMEHUE MPUBOIUTH
pUMEpHl MPOSIBICHUS 3aKOHA OOJBIIMX YKCET B MPUPOJHBIX U
OOIIECTBEHHBIX SIBICHUSX;
-yMeTh BbIOUPATh MOIXOASIIUNA U3YUEHHBIN METOT Ui PEIICHUS
3aJauu, pacrno3HaBaTh MaTeMaTU4YECKue (baxTsI u
MaTeMaTHYeCKUe MOJENId B TMPUPOTHBIX M OOIIECTBEHHBIX
ABIIGHUSX, B HCKYCCTBE, YyMEHHE NPUBOJUTH IMPUMEPHI
MaTeMaTUYEeCKUX  OTKPBITUM  POCCHMHUCKOM W MHUPOBOIL
MaTeMaTHYeCKON HayKu
IIK 1.7. MOCTPOCHUS  TPACKTOPUU  MPO(PECCHOHANBHOTO [- yMETh OIEpPUpPOBaTh MOHATUSAMU: (PYHKIUS, HEIpepbIBHAS
BricTpauBath TpaeKTOpHIO pocta Ha  OCHOBE  pe3ylbTaTOB  aHanu3a|(QyHKIuUs, NpPOM3BOAHAS, TiepBooOpa3Has, OMpPEeICHHbIN
npoeccuoHaNbHOTroO pocTa [ 3PPEKTUBHOCTH mporuecca 0oOyueHus | MHTETpall; yYMEHHE HaXOIWTh IMPOU3BOJIHBIC OSJIEMEHTAPHBIX

Ha OCHOBE PE3YNIbTATOB
aHaJM3a mnpoliecca 00yueHHs
U cCaMOaHaJmn3a
JESITEIbHOCTH.

oOyyaromuxcs W CaMOaHalu3a JIeATeNbHOCTH
YMeHus: aHanu3upoBath 3 (HEKTUBHOCTH Ipoliecca
oOy4yeHHs;  OCYIIECTBIATH  CaMOAHAIM3  IpH
OpraHu3aluu 00pa3oBaTeILHOTO npolecca;

(I)YHKI_II/II\/'I, HCIIOJIB3Ys CIHPABOYHBIC MATCPUAJIbI, UCCIICAOBATL B
HpOCTGﬁIHHX cirydadax (I)YHKI_II/II/I Ha MOHOTOHHOCTb, HaxXOIJUTb
HanOOJbIINE M HAUMCHBIINC 3HAYCHUS (I)YHKLII/Iﬁ; CTPOUTDH
Fpa(l)I/IKI/I MHOT'OYJICHOB C HCIIOJIB30BaAHHEM arrapara
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OCYIIECTBIISTH MOHHUTOPHHT " aHaIN3
COBPEMEHHBIX  IICHUXOJIOTONEJArOTHIECKUX |
METOJMUYECKIX PECYpPCOB ISl MPOPECCHOHATHHOTO
pocta B 00NacTH  OpraHu3aluu  OOydeHUs
oOyJaromuxcs;  MPOCKTHPOBATh  TPACKTOPHIO
npodeCCHOHANBHOTO pocTa 3HAHUS: CHOCOOBI
aHamM3a ¥ caMOaHalM3a TpoQecCHOHATHHOM
oOyyJaromiei JEATEIIbHOCTH; CIIOCOOBI
MPOEKTUPOBAHUS TPACKTOPUH MTPOHECCHOHATEHOTO
pocTa; CrocoOBl OCYIIECTBIICHHS EATEILHOCTH B
COOTBETCTBUM C  BBICTPOEHHOM  TpaeKTOpHEn
npoheCCHOHANIBHOTO  pOCTa;  00pa3oBaTEIbHBIC
3ampockl  00IIecCTBA W TocyaapcTBa B 00JacTh
o0yueHus: 00y4JaroUIUXCs.

MaTEMaTHYECKOr0 aHalln3a; HPUMEHSTh MPOU3BOJHYIO IIPU
pemieHud  3aJad  Ha  JABWKEHHE;  pellarb  MpPaKTHUKO-
OPHUEHTUPOBAaHHBIE 33JaYyd Ha HauOOJbIINE U HAaWMEHBIINE
3HAuEHUs, Ha HAX0KJIEHUE ITyTH, CKOPOCTH U YCKOPEHUS; - YMETh
OTIEPUPOBAThH MOHITUSAMHU: CpeaHee apuPMeTHIecKoe, MeIruaHa,
HauOoJblllee M HauUMEHbIllee 3HAUYEHUs, pa3Max, AUCHEepCHs,
CTaH/JApTHOE OTKJIOHEHHE YHCJIOBOTO  Habopa; yMeHHe
U3BJIEKATh, NHTEPIPETUPOBATh MH(OPMALIKIO, MTPEICTABICHHYIO
B TaOIMIAX, HAa qUarpaMMax, rpadukax, OTpakaronlyto CBOMCTBa
peasibHBIX NMPOIIECCOB U SIBICHUMN; MPEACTABIATh HH(POPMALIUIO C
MOMOUIBI0 TAaONUIl U JAWArpaMM; HCCIEA0BAaTh CTaTUCTHYECKUE
JaHHbIE, B TOM YHUCJIE C IPUMEHEHHEM IpaUuecKux MeTOJ0B U
JJNIEKTPOHHBIX CPEICTB; - YMETh ONEPUPOBATh IOHATUSAMU:
CIy4allHbIil ONBIT ¥ clydailHOe COOBITHE, BEPOSTHOCTD
CJIy4ailHOrO COOBITHS; YMEHHE BBIYHUCIATH BEPOSTHOCTH C
UCIOJIb30BAHUEM TpapUUECKHX METOJI0B; MPUMEHATh (HOPMYIIbI
CJIO’KEHUS] M1 YMHOXKEHHUS BEPOSATHOCTEH, KOMOMHATOPHBIE (DaKThI
U (GopMynabl NIpU pEIHIEHUH 3a/ay; OLIEHUBATh BEPOSTHOCTH
peabHbIX COOBITUI; 3HAKOMCTBO CO CIIy4ailHBIMU BEJIMYMHAMU;
YMEHUE NPUBOAUTH HPUMEpPbl MPOSIBICHHUS 3aKOHA OOJBIINX
Yrcesl B IPUPOIHBIX U OOIECTBEHHBIX SIBICHUSX.
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2. CTpyKTypa M coJep:kaHue 0011e00pa3oBaTe/IbHON JUCHUIITIHHBI

2.1. O0beM QUCHUILIHHBI M BBl y4eOHOH padoThl

Bua yueoHoii paboTbl

Oovem ¢ uacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 340
B T.4.

OcHOBHOE coJiep:KaHue 268
BT. U..

TEOpPETHYECKOE 00yUueHue 208
MPAKTUIECKHUE 3aHATHS 56
IIpodeccnoHaNbHO-OPUEHTHPOBAHHOE COJlepKaAHNeE (COAepKAHUE 56
NMPUKJIAJTHOTO MO/YJIfA)

BT. U..

TEOpPETHYECKOE 00yUueHne 4
MPAKTUYECKHUE 3aHATHS 52
NuauBuayaabHbId NPOEKT (Oa/nem) ** na
KouncyabTanust 14
IIpome:kyTouHasi arTecTanus (IK3aMeH) 6
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2.2. TeMaTH4eCKHH IJIaH U coaecpikaHuEe TUCHUIIJIUHDBI

24

Coaepixkanue yueOHOro MaTepuasia (0CHOBHOe U NpogeccHoHaTbHO- Obnem | Dopympyevbie Mara

HaumeHnoBanue pa3esioB U TeM OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHE 3aHATHS, NpOBe/IeHUs!

. 4acos KOMIIeTeHII UM
NPHUKJIATHON MOAYJIb (IPH HAJTUYHMH)
1 2 3 4
1 cemectp (102 yaca)

OcHoBHoOe coJep:kaHue

Paspnen 1. IloBTOopenne Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 14

Tema 1.1 Conepkanue yaeOHOTO MaTepuasa

Ienp m 3amaun mareMaTHKH IpH | ba3oBble 3HAaHUS W yMEHUS 10 MaTeMaTuke B MPO(ECCHOHATBFHONW U B

OCBOEHHUU CHEIHUATBHOCTU MTOBCEHEBHOM JESITETbHOCTH.
KombuampoBanHoe 3ansTrie 2

Tema 1.2 Coneprkanue yaeOHOTO MaTepuaa

Yucna u BBEIYMCIEHUS. | JIeHCTBUS Hal TOJOXUTEIbHBIMU W OTPULIATENbHBIMU  UYHCJIAMU,

BeipaxkeHus u npeobpazoBaHUs OOBIKHOBEHHBIMU U JIECATUYHBIMU APOOSIMHU. OK-01, OK-02,
JleiicTBus co cTeneHsaMH, (OpMyIIbl COKPAILIEHHOTO YMHOXEHHUS. 2 OK-03, OK-04,
Kom6uHupoBaHHoe 3aHsTHE OK-05, OK-086,

Tewma 1.3. IIpodeccnonanbHO-OPUEHTHPOBAHHOE coJepxkaHue (coaepkaHue OK-07

I'eoMeTpust Ha IUIOCKOCTH NPHUKJIATHOTO0 MOLYJIA) IIK 1.1
Bupl uiockux GUryp v ux miomaib. IIK 1.4
[IpakTHKO-OpUEHTUPOBAHHBIE 337Ul B KypCe T€OMETPUHN Ha TUIOCKOCTH 2 IIK 1.7
[IpakTnueckoe 3anaTue

Tema 1.4 Coneprxanue yueOHOTO MaTepuana

IIpouieHTHBIE BEIYMCICHUS IIpocTble MpOLEHTHI, pa3Hble CMOCOOBI HMX BbUUCIEHUS. CIOXKHBIE
IIPOLIEHTBI 2

HpaKTI/I‘leCKOC 3aHATUC

Tema 1.5

CopnepxaHue yueOHOTO MaTepralia

24




25

YpaBHEHHUS U HEPABEHCTBA

JIuneiinble, KBagpaTHbIE, APOOHO-JIMHENHHbIE YPAaBHEHUS U HEPABEHCTBA

[IpakTuueckoe 3aHsTHE 2
Tema 1.6 ConepxaHue yaeOHOTO MaTepralia
Cucremsl YpaBHEHHI 1 | CriocoObI penieHus] CUCTEM JIMHCWHBIX ypaBHeHUU. [loHsATHSA: MaTpuia
HEPABEHCTB 2x2 um 3x3, ompenenurens Marpunbl. Metong [Maycca. Cucremsl 2
HEJIMHEWHbIX ypaBHEeHU. CHCTEMBI HEPABEHCTB
KombunmnpoBanHoe 3anstue
Tema 1.7 Conepxkanue yueOHOTO MaTepuaa
BxoaHo KOHTPOJIB Boruncnenus u npeoOpa3zoBaHus. Y paBHEHUs U HepaBeHCTBA. ['eomeTpust
Ha IJIOCKOCTH 2
KouTtponsHas paborta
Paspnen 2 IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE 16
Tema 2.1. Coneprkanue yaeOHOTo MaTepuasa
OcHoOBHBIE nouatus | [Ipeamer crepeomerpun. OCHOBHBIE TMOHATHS (TOYKa, MpsMas,
crepeoMeTpun.  Pacnonoxenue | Iuiockocts, MpocTpaHCcTBO). OCHOBHBIE aKCHOMBI  CTEPEOMETpPHH. 2
MPSAMBIX U IJIOCKOCTEN [lepecekaromuecs, mnapauieIbHble M CKpEIIMBAIOIIMECS MpsIMbIE.
[Ipu3Hak # CBOMCTBO CKpEUIMBAOIIMUXCSA MNpsAMbIX. (OCHOBHBIE
Il'ipocgpaHCTBeHHHe ¢burypsl. OK-01, OK-03,
OMOMHUPOBAHHOE 3aHATUE OK-04, OK-07
Tema 2.2. Coneprkanue yaeOHOro MaTepuasa 1K 1.1
[TapannensHOCTD npsamelX, | [TapamensHble npsmas u mwockocts. Onpenenenue. [Ipuznak. CBoiicTBa 1K 1: 4
IPAMOM U INIOCKOCTH, INIOCKOCTEN | (¢ mokazarenbcTBoM). [lapamnensHeie  1uiockoctH.  OmnpeneneHue. 1K L7
[Ipu3nak. CBoiicTBa (C J0Ka3aTenbCTBOM). TeTpa’ap U €ro 3JeMEHTHI.
[Tapannenenunen u ero 3neMeHTsl. CBOMCTBA IPOTUBOIIOIOXKHBIX TPaHEN 4

Y IMaroHaieu napamienenumnena. [locrtpoenue ceuenuit. Pemenue 3anay.

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 2.3. [lepnieHIUKyIIpPHOCTD
MPSIMBIX, IPSIMOM U IIJIIOCKOCTH,
IIJIOCKOCTEN

CopnepxaHnue yueOHOTO MaTepuana

[lepnenuKynsIpHbIC [TapannensHble
NEePHNEHIUKYISIpHBIE K TUIOCKOCTH. [Ipu3HaK mneprneHauKyaspHOCTH

MMpsAMBIC. MpsMBIC,
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npsAMOM U mIockocTh. Jloka3zarenbcTBo. [leprneHauKynsap U HaKIOHHAs.

[lepnengukynsipapie  MIOCKOCTU. [Ipu3HaK  MEPHEHAUKYISIPHOCTH
mIockocTel. JlokazarenbCcTBo. 2
Paccrosiaus B mpocTpaHCcTBE
KoMOuHupoBaHHOE 3aHITHE
Tewma 2.4. Conepxkanue yueOHOTo MaTepuaa
Teopema 0 Tpex Teopema o Tpex mnepneHauKyispax. Jloka3zarenbCTBO. YTon MeExIy
TICPHCHANKYIApax MIPSIMOM M TNIOCKOCTBIO. YTOJI MEKTy INIOCKOCTAMH 2
KombuampoBanHoe 3ansTre
Tema 2.5. IIpodeccnoHaNbLHO-OPUEHTHPOBAHHOE CO/lepKaHue (coaepsKaHue
[TapannensHble, NMPUKJIAJTHOT0 MO/YJIfA)
MEPIICHANKYIISIPHBIE, Akcuomsl crepeomeTpud. lleprneHanKynspHOCTh NPAMON U IUIOCKOCTH,
CKpEIIUBAIOIINECS NPSIMbIE MapajuIeIbHOCTh  ABYX HPSMBIX, MNEPHEHIUKYJSIPHBIX IUIOCKOCTH, 2
MEPIEHIUKYISIPHOCTD INTIOCKOCTEN
[IpakTrueckoe 3aHsTHE
Tema 2.6. Coneprkanue yaeOHOTO MaTepuasa
Pemienne 3apmau. Ilpambeie u | PacnonoxkeHwe  mpsAMBIX W IUIOCKOCTEH B NPOCTPAHCTBE.
IIJIOCKOCTH B IIPOCTPAHCTBE [lepneHIUKYIAPHOCTh M MAPAIICIBHOCTh NPSIMBIX U IJIOCKOCTEH.
CkpemuBaroniyecs mpsimMble 2
KountponsHas padorta 2
Pa3jnen 3. KoopauHaTsl 1 BEKTOPBI 16
OK-02, OK-03,
Tema 3.1 Copepxanue yueOHOTo MaTepualia OK-04, OK-07
JlexapToBbI KOOPJIMHATHI B | [lekapToBbl KOOpAMHATBI B mpocTpaHcTBe. llpocTeilinue 3amaum B K 1.1
MIPOCTPAHCTBE. Paccrosinue | koopauHatax. PaccrossHMe MeEXAy JBYMs TOYKaMH, KOOPIUHATHI 4 TIK 1.4
MEXKIY JIBYMsI TOYKaMH. | CepeIMHbI OTpe3Ka 1K 1.7

KOOp,[[I/IHaTBI CEpCANHBI OTPE3Ka

KOM6I/IHI/IpOBaHHOC 3aHATUC
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Tema 3.2
BexTopsl B mpocTpaHCcTBE.
Yros Mexa1y BEKTOpaMHU.

Conepxanue yqeOHOTO MaTepuana

Bextopel B mpoctpaHcTBe. Ci0OKE€HHUE U BBIYMTAHHE BEKTOPOB.
YMHO)eHre BekTtopa Ha yucio. KomiianapHele BekTopbl. CkansipHOe

CkaJsipHOE TIPOM3BEJICHHE | TIPOU3BEJCHUE  BEKTOPOB.  Pa3iokeHWe  BeKTOpa 1O  TpeM
BEKTOPOB HEKOMIUIAHApHBIM ~ BekTopaM. KoopanHaTel BEKTOpa, CKAaJISIpPHOE 6

MIPOU3BEACHNUE BEKTOPOB B KOOPJMHATAX, YIOJl MEXY BEKTOPAMHU, YOI

MEXAY NPSIMON U IUIOCKOCTHIO, YTOJI MEXAY IIOCKOCTSIMH. YpaBHEHHE

IJIOCKOCTH. ['eoMeTprueckuil CMbICIT onpeAenuTeNs 2x2

KombunmnpoBanHoe 3anstue
Tema 3.3 IIpodeccuoHaNbLHO-OPUEHTHPOBAHHOE CO/lepPKaHue (coaepsKaHue
[IpakTuxo- NPHUKJIATHOT0 MOAYJIA)
OpHEeHTHpOBaHHBIE 3a1a4ud | KoopauHaTHas IJIOCKOCTh. BbIYMCIIEHHE PAcCTOSHUM M IUIOMIAECH Ha
Ha KOOPAMHATHOM | TurockocTH. KosmyecTBEHHBIE pacueThl 2
IIJIOCKOCTH [IpakTnueckoe 3anATHE
Tema 3.4 Coneprkanue yaeOHOTO MaTepuaa
Pemenue 3aj1a4. | /lekapToBbl KOOpAMHATHI B MPOCTpaHCTBE. BEKTOpHI B MPOCTpaHCTBE.
KoopauHaTsl 1 BEKTOPBI CrnoxeHue M BBIYMTAHHE BEKTOPOB. YMHOXEHHME BEKTOpa Ha 4YHCIIO.

Kommnanapueie  BekTOpbl. CKalsipHOE€ IPOU3BEICHUE  BEKTOPOB.

Paznoxxenne BekTOpa 1O TPEM  HEKOMIUIAHAPHBIM  BEKTOpaM.

[Ipocreiimme 3amaun B koopauHaTax. KoopauHatel BEKTOpa, pacCTOsSHUE

MEXJIYy TOYKaMHM, KOOpAMHATbl CEPEAMHBl OTPE3Ka, CKaJSApHOE 2

IIPOU3BENICHUE BEKTOPOB B KOOPAMHATAX, YrOJl MEXKIY BEKTOPAaMH, YTOJl

MEXy NIPSMOM U MIJIOCKOCTBIO, YIOJl MEXTY IIIOCKOCTAMU

KonTponpHas pabora 2
Pa3nen 4. OcHoBbl TpUroHoMeTpuu. Tpuronomerpudeckue GyHKIuu 48 OK-01, OK-02,
Tema 4.1 CogepxaHue yueOHOTO MaTepualia OK-03, OK-04,
Tpuronomerpuueckue Pagnannas mepa yrna. IloBopoT TOUkM BOKpYr Hayajla KOOPAMHAT. OK-05, OK-06,
(GyHKIIMM 1pOM3BOJBHOTO | OmnpeeNieHne CHHYCa, KOCUHYCA, TAHT'CHCA M KOTaHTeHca. 3HAKU CHHYCa, 4 OK-07
yria, uucia. PaguanHas M | KOCHHYCa, TaHT€HCA U KOTAHT€HCA 10 YETBEPTAM. 3aBUCUMOCTh MEXKIY IIK 1.1
rpajgycHasl Mepa yria CHUHYCOM, KOCUHYCOM, TAHT€HCOM U KOTaHI'€HCOM OJJHOTO M TOTO K€ yIJia IIK 1.4
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KoMOuHUpOBaHHOE 3aHITHE

Tema 4.2

OcHoBHbIE
TPUTOHOMETPUUECKHE
TOXECTBA.

@opMyIIbI IPUBEICHUS

Conepxanue yaeOHOro MaTepuaia

Tpuronomerpuueckue ToxzaectBa. CHHYC, KOCHHYC, TAaHIE€HC H
KOTaHI'€HC YIJIOB O U - 0. DopMyIibl pUBENCHUS

KombunmnpoBanHnoe 3anstue

Tema 4.3

CuHyc, KOCHHYC, TaHT€HC
CYMMBI M Pa3HOCTH JIBYX
YTJIOB.

Cunyc 51 KOCHHYC
JNBOWHOTO yria. ®opMyiibl
IIOJIOBUHHOTO yTrjia

Conepxkanue yueOHOTO MaTepuaa

CymMma u pasHocTh cuHycoB. CyMMa U pa3HOCTh KOCMHYCOB. CHHYC U
KOCUHYC  JBOiiHOro  yruma.  @opmyisl  MOJOBUHHOTO  YIja.
[IpeoOpa3oBanusi  CyMMbl  TPUTOHOMETpHUYECKHMX  (QYHKIUH B
IIPOU3BEECHNE 5 MPOU3BENCHUS B CYMMY. Beipaxenue
TPUTOHOMETPUUECKUX  (YHKIUH  Yepe3 TaHIeHC  IOJOBUHHOTO
aprymenTta. [IpeoOpa3oBaHusi MOPOCTEHIINX TPUTOHOMETPUUYECKUX
BBIPAKECHUU

[IpeoGpazoBanus KomMmOunupoBanHoe 3aHsTHe

MPOCTEUIINX

TPUTOHOMETPUYECKUX

BBIPAKCHUI

Tema 4.4 Coneprkanue yaeOHOro MaTepuasa

QyHKUMHM, HX CBOMCTBA. | OONACTh ONpENENICHUs] U MHOXKECTBO 3HaueHWi (yHkumii. UETHOCTS,
CriocoOsr 3aJJaHus | HeYETHOCTh, IEPUOANYHOCTD (pyHKIMH. CriocoObl 3aaHus GyHKUIUH
Gynxumit KomOunupoBanHoe 3aHstue

Tema 4.5 Copepxanue yueOHOTo MaTepuala

Tpuronomerpuueckue OO6nacte ompenenaeHUs U MHOXKECTBO 3HAYEHUH TPUTOHOMETPUUECKUX

¢GbyHKIMU, UX CBOMCTBa U
rpaduxu

¢bynkuuit. YéTHOCTD, HEUETHOCTD, IEPUOJUUYHOCTh TPUTOHOMETPUYECKUX
¢ynkuuit. CoiicTBa 1 rpaduKu QyHKIUN y = COS X, y =SIn X, y =tg X, y
=ctgx.

KOM6I/IHI/IpOBaHHOC 3aHATHUC.

Tema 4.6

CopnepxaHue yueOHOTO MaTepralia

IIK 1.7
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[TpeobpazoBanue Cxarue M pacTshKeHHe TPa@HUKOB TPUTOHOMETPUYECKUX ()YHKITHA.
rpaduKoB [Ipeo6pazoBanue rpaUKOB TPUTOHOMETPUIECKUX (PYHKIIHIHA
TPUTOHOMETPUUECKHUX [IpakTueckoe 3anarue

b yHKIHHA

Tema 4.7 IIpodeccnoHaNbLHO-OPUEHTHPOBAHHOE COJlepPKaHue (coaepsKaHue
Omnucanue NMPUKJIAJTHOT0 MOYJIfAA)

IIPOU3BOACTBEHHBIX Wcnonb3oBaHue  CBOWCTB  TPUTOHOMETPUYECKUMX  (QYHKIUH B

IIPOLECCOB € IOMOIIBIO
rpadukoB QyHKUIMN

npodecCHoHANBHBIX 3aa4ax

[IpakTueckoe 3aHsATHE

Tema 4.8 Conepkanue yaeOHOTO MaTepHasa
ObpaTHble O6paTHble Tpuronomerpuueckue ¢pyHkuu. Mx cBoiicta u rpapuku
TPUTOHOMETPUYECKHE
KombuampoBanHoe 3ansTrie
byHKIIIN
Tema 4.9 Coneprkanue yaeOHOTO MaTepuasa
TpuroHomerpuyeckue VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHUeE tg X = a, ctg X =

YpaBHEHHUS U HEPABEHCTBA

a. PemeHne TPUrOHOMETPUYECKUX YPAaBHEHHH OCHOBHBIX THIIOB:
OpoCTelIliNe TPUTOHOMETPUYECKHE  YpaBHEHHUsS, CBOJSIIMECS K
KBaJIpaTHBIM, pelIaeMble Pa3IoKEHUEM Ha MHOXKUTEIH, OAHOPOIHBIE.
[Ipocreiinye TpPUroHOMETPUUECKHUE HEPABEHCTBA

KOM6I/IHI/IpOBaHHOC 3aHATHUC.

Tema 4.10 Copepxanue yueOHOTo MaTepualia

Cucremsl Cucrembl IPOCTENIINX TPUTOHOMETPUUECKUX YPAaBHEHUN
TPUTOHOMETPUUYECKUX KomOunupoBanHoe 3aHstue

YPaBHEHUI

Tema 4.11 Coneprxanue yueOHOTO MaTepuana

Pemenre 3amad. ocHOBBHI | [IpeoOpa3oBaHne  TPUTOHOMETPUYECKMX  BBIpaKeHHMH.  Pemenne
TPUTOHOMETPHH. TPUTOHOMETPUUYECKUX YPaBHEHUH U HEPAaBEHCTB B TOM YHCIE C
TpuroHomerpuyeckue WCIOJIb30BaHUEM CBOMCTB (DYHKITHHA.

GbyHKITII KonTtponsHas padorta

Pa3zpgen 5. KommiekcHblie yuciia
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Tema 5.1 ConepxaHue yueOHOTO MaTepralia OK-01, OK-02,
Kommirekcusie uncia [Tonarue xommiekcHoro uucia. CoOnpsiKEHHbIE KOMIUIEKCHBIE YHCIIA, OK-03, OK-04,
MOJyJIb U apIYMEHT KOMILJIEKCHOTO uncia. @opMa 3anucu KOMILJIEKCHOTO 4 OK-05, OK-07
yycia (reoMeTpuyeckas, TpPUTOHOMETpUYECKas, ajreOpanyeckas). IIK 1.1
Apudpmernueckue 1eiCTBUS ¢ KOMIDIEKCHBIMH YHCITAMU IIK 1.4
KombunmnpoBanHoe 3anstuie IIK 1.7
Tema 5.2 Conepxkanue yueOHOTo MaTepuaa
[Ipumenenne BrinonHeHne pacyeToB € MOMOIIBI KOMIUIEKCHBIX yucell. [Ipumepsl 2
KOMITJIEKCHBIX YHCET HCTIOJIb30BAHUSI KOMIUIEKCHBIX YHCE
[IpakTHueckoe 3aHsATHE
KonTponsHnas pa6ora 2
2 cemectp (132 yaca)
Pa3nen 6. [IpousBoaHasi pyHKIIUM, ee MIPUMEHEHHE 32
Tema 6.1 Coneprkanue yaeOHOTO MaTepuaa
Ilonatne  mpowmsBogHOH. | OnpeneneHre YUCIOBOM MOCIEIOBATEIEHOCTH U CIIOCOOBI €€ 3aJaHusl.
@opmynsl ¥ mpaBuia | CBoOMCTBAa YHCIOBBIX IMOCHenoBaTenbHOCTed. OmnpeseneHue mpenena
g bepeHInpoBaHU MOCIIEZIOBATEIBHOCTH. BhIUMCIieHne NpeaesioB MOCIeI0BaTEIbHOCTEH. 2
[Ipenen ¢ynknuum Ha OeckoHeuHocTu. llpemen ¢yHKIIMM B TOYKE. OK-01, OK-02,
[Ipupamenue aprymenra. [Ipupamenue GyHkuu. 3aaadun, TPUBOIAIINE OK-03, OK-04,
K TIOHATHIO MPOM3BOJHOHN. OmpeneneHrue MNPOU3BOIHON. AITOPUTM OK-05, OK-06,
OTBICKaHUS TTPOU3BOIHOM OK-07
KomOuHMpOBaHHOE 3aHATHE IIK 1.1
Tema 6.2 Copepxanue yueOHOTo MaTepualia 1IK 1.4
[TpousBoHbIC cyMMBl, | @opmynsl auddepenunpobanus. [IpaBuna quddepenumpoBanus 4 IIK 1.7
pasHOCTH  NPOU3BEIACHUSA, | KoMOMHMPOBAaHHOE 3aHATHE
YacCTHOTO
Tema 6.3 CogepxaHue yueOHOTO MaTepualia
[IpousBoHbIe Omnpenenenue cinoxxHoit ¢pyHkuuu. [IpousBoHAsS TPUTOHOMETPUUECKUX
TPUTOHOMETPUUYECKUX ¢ynkuuit. [IponsBoaHas cinoxHOM QyHKINK
KomMOunupoBanHoe 3aHsTHe 4
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¢bynkuuit.  [IpousBoanas
CIIOKHOM (DyHKIIUU

Tema 6.4

[Tonsatne 0
HENpPEephIBHOCTU (DYHKIUH.
Meron uHTEpBaAJIOB

Conepxanue yaeOHOro MaTepuana

[onsitne HempepsiBHOW (QyHKIMH. CBONWCTBA HENPEPHIBHOW (HYyHKIIUH.
CBs3b MEX/Ty HEPEPHIBHOCTHIO U I PepeHINPYeMOCThIO (PYHKIIMH B
TOYKE. AJITOPUTM pelIeHHs] HEPABEHCTB METOIOM HHTEPBAIOB

KombunmnpoBanHnoe 3anstue

Tema 6.5 Conepxkanue yaeOHOTo MaTepuaa
I'eomeTpuueckuii u | [eomeTpudeckuii  CMBICT  TPOM3BOAHOW  (QYHKIMH —  YIJIOBOM
¢buznueckuit CMBICIT | KO3 (UIIMEHT KacaTelabHOU K rpaguky GyHKIUH B TOUYKE. YpaBHEHHE
MTPOU3BOTHOM KacaTelbHOU K rpa@uky QyHKIUU. AJITOPUTM COCTaBJICHHS YpaBHEHHUS
KacaTelnbHOU K rpaduky pyHkun y=f(x)
KombuampoBanHoe 3aHsTHE
Tema 6.6 Coneprkanue yaeOHOTo MaTepuasa
Du3nYeCKuit CcMbICH | @u3nuecknii (MEXaHMYECKHI) CMBICT TIPOM3BOJHOW — MTHOBEHHAS
MIPOU3BOTHOM B | CKOPOCTh B MOMEHT BpeMeHH t: v =S’ (t)
npodeccuoHaNIbHBIX [IpakTnueckoe 3anaTue
3a/1ayax
Tema 6.7 Coneprkanue yaeOHOro MaTepuasa

MOHOTOHHOCTh  (DYHKITHH.
Touku sxcTpemyma

Bo3spactanue u yObIBaHMe (YHKIMHM, COOTBETCTBHE BO3pPAcTaHHI U
yObIBaHHMsA (QYHKIMHM 3HAaKy Hpou3BoaHOW. [loHATHE mNpPOM3BOAHON
BBICIIETO IOPS/IKA, COOTBETCTBHE 3HaKa BTOPOW IPOU3BOJIHOMN
BBIIYKJIOCTH (BOTHYTOCTH) (DYHKIIMM Ha OTpe3Ke. 3ajaui Ha MAaKCUMYM U
MUHUMYM. [ToHATHE acCUMNTOTHI, CIOCOOBI MX ONpeNeNIeHUsl. AITOPUTM
uccienoBaHuss (QYHKIMM M TOCTpPOEHHs ee rpaduka ¢ IOMOLIbIO
npou3BOIHON. J[poOHO-TMHeHas QyHKIUS

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 6.8

ConepxaHue yueOHOTO MaTepralia
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HccnenoBanue GyHKIUA U

HccnenoBanue GpyHKIMM Ha MOHOTOHHOCTB M IIOCTPOEHUE IPa(hUKOB.

MOCTPOEHHE IPa(HKOB KomOuHupoBaHHOE 3aHsTHE 2
Tema 6.9 HaubGomnbmee u | Comepikanue yaeOHOrO MaTepuaa
HalMEHBbIIIEE 3HaueHus | HaxoxxaeHne HamOOJBIIEro W HAUMEHBIIEr0 3HAYCHWH (QyHKIIHIA,
byHKIIH NOCTpOeHHE Tpa)MKOB MHOTOWICHOB C WCIIOJIb30BAaHUEM armapara 2
MaTeMaTH4eCKOro aHaIu3a
KombunmnpoBanHnoe 3anstue
Tema 6.10 IIpodeccuoHaNbLHO-OPUEHTHPOBAHHOE COJepKaHue (coaepsKaHue
Haxoxnenue NPHUKJIATHOTO MOILYJIS)
ONTHMAJILHOrO pe3ynbrara | HauMmenbliee u HauOospliee 3HaueHUEe GyHKINUN 4
C MOMOIIBIO TIPOU3BOJIHOMN | [IpakTHYecKOe 3aHATHE
B MIPaKTUYECKHX 3a7auax
Tema 6.11 Coneprkanue yaeOHOTO MaTepuaa
Pemenue 3ana4. | ®opmynsl 1 npaBuia nuddepennrposanns. Uccnenopanue GyHKIUi ¢
IIponsBosaHas QyHKLUH, €€ | MOMOIIBIO MPOU3BOAHONW. Hambosplice W HaUMCHbBIIES 3HAYCHUS 2
MPUMEHEHHE byHKIMH
KoutponsHas padora 2
Pa3nen 7. MHOrorpaHHMKH M TeJIa BpalieHUus 48
Tema 7.1 Coneprkanue yaeOHOro MaTepuasa
Bepuunsbl, pebpa, rpanu | [Tonsitie MHOTOrpaHHHKa. Ero smeMeHTHI: BepHIuHBI, pebpa, I'paHH. OK-01, OK-02,
MHOI'OIpaHHUKA Juaronane. CeueHnue. Bollykible 1 HEBBIITYKIIbIE MHOTOIPaHHUKHU OK-03, OK-04,
KomOuaMpOBaHHOE 3aHATHE 2 OK-05, OK-06,
Tema 7.2 Copepxanue yueOHOTo MaTepualia OK-07
[Tpusma, ee | [lonsitue npusmsl. Ee ocHoBaHus n OOKoBble rpaHu. BeicoTa mpu3MBL. IIK 1.1
cocraBisomme, ceuyenue. | [Ipsmas u HakinonHas npusma. [IpaBunbHas npusma. Ee ceduenue IIK 1.4
[lpsmas u  npaBuibHas | KoMOMHMPOBAHHOE 3aHITHE 2 IIK 1.7
MIPU3MBI
Tema 7.3 Coneprxanue yueOHOTO MaTepuana
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[Tapannenenunen, ky0. | [Tapannenenurien, cBONCTBA MPSIMOYTOJIBHOTO IMapajieienumneaa, Kyo.
CeucHue Kky0Oa, | CedueHue ky0a, mapajuiesienumneia

napajuiesenune1a KomOuHupoBaHHOE 3aHsTHE

Tema 7.4 ConepxaHue yaeOHOTO MaTepralia

[Inpamuna, ee | [lupamupa u ee anementsl. Ceuenue nupamuasl. [IpaBuiibHas nupamuaa.

COCTaBJIAIONINE, CEUYCHHE.
[IpaBunbHas UpaMuaA.
VYceueHHas nupamuaa

VYceuenHas nupamuaa

KombunmnpoBanHoe 3anstuie

Tema 7.5

Conepxkanue yueOHOTO MaTepuaa

BokoBas u nosiHas | [Tmomraaps G0KOBOM M MOJTHOW MOBEPXHOCTH MPU3MBI, THPAMUIBI
MMOBEPXHOCTH npu3Mbl, | KomOMHMpOBaHHOE 3aHITHE

MTAPAMU/IBI

Tema 7.6 Conepkanue yaeOHOTO MaTepHaa

Cummerpus B KyOe, | CHMMeTpHs OTHOCUTEIBHO TOYKH, MPSAMO#, miuockocTH. CUMMETpHs B
napajuienenunese, KyOe, mapasienenumnesae, npu3me, mupammuie

MpU3Me, MUpaMuIe KomMmOunupoBanHoe 3aHsTHe

Tema 7.7 IIpodeccnoHanbHO-OPHEHTHPOBAHHOE coJepxkaHue (coaepkaHue

[Ipumepsl cummeTpuil B
npodeccuu

NMPUKJIAJTHOT0 MO/YJIfA)

CuMMeTpus B IpUpOJIE, apXUTEKType, TEXHUKE, B OBITY

HpaKanecxoe 3aHATUC

Tema 7.8 Copneprxanue yueOHOTO MaTepuana

[TpaBuiibHBIE [lonsTHEe TpPaBWIBLHOTO MHOrOoTpaHHHKa. CBOWCTBa NpPaBHIBHBIX
MHOTOTPaHHUKH, UX | MHOTOTPaHHHKOB

CBOIicTBa [IpakTryeckoe 3aHsATHE

Tema 7.9 Coneprxanue yueOHOTO MaTepuana

Humusnp, ero | Humuaap u ero anementhl. CeuyeHue IWIIMHIpa (TMapajuieabHOe

cocraBigromue. CedcHue
IMUJInHApa

OCHOBaHMIO U ocH). PazBepTka nmimmHapa

KOM6I/IHI/IpOBaHHOC 3aHATUC
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Tema 7.10
Konyc, ero
cocrasiironue. CeueHue

IIpodeccuonaIbHO-OPHEHTHPOBAHHOE coJep:kaHue (coaep:kaHue
NMPUKJIAJTHOT0 MOYJIfA)

Konyc u ero anementsl. CeueHue koHyca (IapajuieibHOE OCHOBAHUIO U

KOHyca IPOXOJsIlee Yepe3 BEPIIMHY), KOHHUYECKUE ceueHusl. Pa3BepTka KoHyca
KomOuHupoBaHHOE 3aHsTHE

Tema 7.11 Conepxkanue yueOHOTo MaTepuaa

VY ceyeHHsli KOHYC. | YceueHHbIN KoHyc. Ero obOpasyromas u BbicoTa. CeueHue yceueHHOTO

Ceuenue YCEYEHHOIO | KOHyca

KOHYycCa KomMmOunupoBanHoe 3aHsTue

Tema 7.12 Conepkanue yaeOHOTO MaTepuaa

ap u cdepa, ux ceueHus

[Tap u cdepa. Bzaumuoe pacnonoxenue chepol u miockoctu. CedeHune
mapa, cepsl

KombuampoBanHoe 3aHsTHE

Tema 7.13

Ilouatue 06 oO0beMe Tea.
OrHomeHue 00BeMOB
OT0OHBIX TEI

Coneprxanue yueOHOTO MaTepuraa

[Tonsatue 06 oObeme Tema. OOBeM Kybda H  MPSAMOYrOJHHOTO
napamenenunena. Oobem npu3mbl U HMHAPa. OTHOIICHHE 00HEMOB
NOJIOOHBIX TeJl. [ 'eOMeTpUYEeCKHiA CMBICI OTIPEICIUTENS 3-T0 OPsiIKa

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 7.14
O0BeEMBI u IUIOIIA N
MTOBEPXHOCTEH Tl

Copnepxanue yueOHOro Marepuaia

O6bembl TUupamMubl 1 KoHyca. O6beM mrapa. [lmomanyu moBepxHOCTEH
TeN

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 7.15
KomOunanum
MHOTOTPAaHHUKOB M  Tel

Copepxanue yueOHOTo MaTepuala

KOM6I/IHaHI/II/I TCOMETPHUUYCCKUX TCII

HpaKTqucxoe 3aHATUC

BpaIllCHUS
Tema 7.16 Coneprxanue yueOHOTO MaTepuana
I'eomerpuueckue Hcnonbs3oBaHne KOMOWHAIM MHOTOTPAHHUKOB M TeNl BpallleHUs B

KOM6I/IHaI_[I/II/I Ha IIPAKTUKC

MNPaKTUKO-OPUCHTUPOBAHHBIX 3a/Ja4ax
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[IpakTrueckoe 3aHsTHE 4

Tema 7.17 ConepxaHue yaeOHOTO MaTepralia

Pemenne 3aga4. | OOBEMBI ¥ TUIOMIAIH MOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPAILICHUS 2

Muororpannuku u  Tena | KonrposbsHas paborta 2

BpaIeHus

Paznen 8. IlepBooOpa3nasi pyHKUMHU, ee MPUMeHEHUE 14

Tema 8.1 Cojepxanue yue6HOTO MaTepuana OK-01, OK-02,

[TepBooGpasHast (yHKIMHU. | 3a7a4a O BOCCTAHOBJIECHHU 3aKOHA JBIKEHHS 110 M3BECTHOM CKOPOCTH. OK-03, OK-04,

IIpaBuna HaxoxaeHus | [lonstue unterpupoBanus. O3HaKOMJIEHHE C TOHATHEM HMHTErpana u OK-05, OK-06,

epBOOOPa3HBIX nepBooOpazHort ans  ¢yHknuu y=f(x). Pemenune 3amau Ha CBS3b OK-07
1epBOOOpa3HON M ee MPOM3BOJHOM, BHEIYUCIEHUE I1EPBOOOPa3HON JIs IIK 1.1
nanHo# (gyHkimu. Tabnauua GopMyIl s HAXOXKAEHHUs MePBO0OPa3HbIX. 2 IIK 1.4
M3ydenne mpaByia BEIYKCIICHHUS IEPBOOOPA3HOI IIK 1.7
KombOuampoBanHoE 3aHsTHE

Tema 8.2 Coneprkanue yaeOHOTO MaTepuaa

IInomane KpUBOJMHEWHOW | 3amaun, TPUBOAANIME K TOHSATHIO OMNPEICICHHOTO HHTETpajla — O

TpanenuH. @®opmyna | BEIYMCICHUH IUIOMIAIH KPHUBOJIMHEHHOW Tpamenuu, O MepeMeIeHUN

Herotona — Jleitbaua touku. [loHsTHE oOmpenenéHHOro WHTErpaia. l'eoMeTpuyecKuil u
(buznueckuit cMbICH ornpeaeraeHHoro unrerpaita. @opmyna HproTona— 2
JletiouuIa
KomOunupoBanHoe 3aHstue

Tema 8.3 Copepxanue yueOHOTo MaTepualia

Heonpenenennsrii u | [lonsiTe HEOMPEIEIEHHOTO UHTErpaja

OMpPE/ICICHHBIN HHTErpaibl | KoMOMHHPOBaHHOE 3aHATHE 2

Tema 8.4 Coneprxanue yueOHOTO MaTepuana

[Tonsitue 00 | ['eoMeTpHUYecKHii CMBICIT OTIPEICTICHHOTO HHTETpaia

ompeneneHHOM uHTerpane | KomOuHupoBaHHOE 3aHATHE 2

Kak TIOIIAH

KPUBOJIMHEWHOU Tpanenun
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Tema 8.5
OnpeneneHHblil UHTETpall B

IIpodeccuonaIbHO-OPHEHTHPOBAHHOE coJep:kaHue (coaep:kaHue
NMPUKJIAJTHOT0 MOYJIfA)

KU3HU ['eometpuueckuii cMpIC onpeieeHHOro uurerpaina. ®opmyna HerotoHa
- Jleltbauna.
Pemienne 3amauy  Ha TOpUMEHEHHWE UWHTErpaja s  BBIYMCICHHS
(bM3UYECKUX BEJIMYUH U TIOIAIeH 2
[IpakTueckoe 3aHsaTHE
Tewma 8.6 Conepxkanue yueOHOTO MaTepuaa
Pemenne 3aga4. | [lepBooOpasnas ¢ynkuuu. [IpaBuna HaxoxxaeHus nepBooOpas3Hbix. Ee
[lepBooGOpasHast (yHKIUH, | PUMEHEHNE 2
ee MpuMEeHEeHne KouTtponsHas padorta 2
Pa3znen 9. Crenenu u kopuu. CtenenHasi pyHkuus 18
Tema 9.1 Coneprkanue yaeOHOTO MaTepuaa
Crenennas ¢QyHkuus, ee | [ToHsTHe KOpHS N-O¥ CTEMEHHM W3 JACHCTBUTEIBLHOrO Yrciaa. DYHKIHH
CBOIICTBA y = VX mux cBoiicTBa n rpaduku. CBOiCTBA KOPHS N-0i CTENICHH
KombOuampoBanHoE 3aHsTHE 4
Tema 9.2 Coneprkanue yaeOHOro MaTepuasa
[IpeobpazoBanue [IpeoOpazoBanue upparmoOHaIbHBIX BEIPAKCHUM OK-01, OK-02,
BLIPOKEHUH C KOPHAMHU N- | KOMOMHMPOBAHHOE 3aHATHE 4 OK-03, OK-04,
OH CTENEeHH OK-05, OK-07
Tema 9.3 Cojeprkanue y4eOHOTO MaTepHraa IIK 1.1
Cponictea  crenenu ¢ | [loHsiTHe cTeneHU C JIIOOBIM PalMOHAIBHBIM TOKa3aTeieM. CTerneHHbIe IIK 1.4
paloHaIbHBIM (yHKIIMH, UX CBOMCTBA U IpaduKu IIK 1.7
JeCTBUTENHHBIM KomMOunupoBanHoe 3aHsTHE 2
MoKaszaTeasiMu
Tema 9.4 Coneprxanue yueOHOTO MaTepuana
Pewrenne PaBHOCHIIBHOCTH MpPpAIMOHATBHBIX YPABHEHUI U HEPaBEHCTB. MeTobl
HppaIlMOHALHBIX UX penieHus. Perenne nppannoHanbHbIX YpaBHEHUI 1 HEPABEHCTB
YPaBHEHMI U HEPABEHCTB | KoMOMHUPOBaHHOE 3aHITHE 4
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Tema 9.5 ConepxaHue yueOHOTO MaTepralia
Crenenu u KopHU. | Onpenenenue crerneHHOW (QyHKIMH. Mcmonb3oBaHWe ee CBOWCTB IpH
Crenennast GpyHKIUSA pELIeHUH ypaBHEHUN U HEPABEHCTB 2
KonTponsHas padora 2
Pa3nen 10. [lokazaTtenbHas QpyHKIUSA 20
Tema 10.1 Conepxkanue yueOHOTO MaTepHaia
[TokaszarenpHasd ¢QyHknud, | CTeneHb ¢ NPOM3BOJBHBIM  JCHCTBUTENBHBIM  MOKA3aTEIIEM.
€€ CBOMCTBA Onpenenenve MoOKa3aTeIbHOM (YHKIIMH, €€ CBOHCTBA U TIpaduk.
3HaKOMCTBO C NPUMEHEHHEM IoKa3aTreabHOW (yHKIuu. Perienue
MOKa3aTeIbHbIX YpaBHEHUN (PyHKIIMOHATBHO-TpapUUECKUM METOJI0M 4
KomOunupoBanHoe 3aHstue
Tema 10.2 ConepxaHue yaeOHOTO MaTeprala OK-01, OK-02,
Pemenune mnokaszarenbHbIX | PenieHne  TOKa3aTCNBHBIX  YPaBHCHHH  METOJIOM  YpaBHUBAHHUS OK-03, OK-04,
YPaBHEHHI U HEPABEHCTB | MMOKa3aTesIei, METOI0M BBEJICHHS HOBOW MEPEMEHHOM, (YHKIIMOHATBHO- OK-05, OK-07
rpadudecKkuM MeToI0M. Perienne moka3aTeabHbIX HEPABEHCTB 8 IIK 1.1
[IpakTrueckoe 3aHsTHE 1IK 1.4
Tema 10.3 Coneprkanue yaeOHOro MaTepuasa IIK 1.7
CucreMbl noKasaTenbHbIX | PerieHne cucreM moka3aTelbHbIX YPaBHEHHN
YpaBHEHUU KomOunupoBanHoe 3anstue 4
Tema 10.4 Coneprkanue yaeOHOro MaTepuasa
Pemenue 3aj1a4. | Pemienne  mokasaTenpHBIX — YpPaBHEHHUHW  METOJOM  ypaBHUBAHUS
[TokaszarenpHasd GyHKIMSA | MOKa3aTeliell W METOJOM BBCICHHS HOBOW IepeMeHHO#. Permenne
HOKa3aTeIbHbIX HEPABEHCTB 2
KonTponsHas pabora 2
3 cemectp (32 yaca) OK-01, OK-02,
Pazgen 11. Jlorapugmsl. Jorapupmuyeckas GpyHkuus 22 OK-03, OK-04,
Tema 11.1 Coneprxanue yueOHOTO MaTepuana OK-05, OK-07
Jlorapugpm yucia. | Jlorapudm umcna. JlecATUUHBIA U HATYpaJIbHBIN JOTapu(MBbI, YHCIIO € IIK 1.1
JecaTnunbli 1 | KoMOMHUpOBaHHOE 3aHATHE IIK 1.4
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HaTYpaJbHBIN JOTapu(MBbI,
4HCIIO €

Tema 11.2
CpoiictBa  jorapudmos.

Conepxanue yaeOHOro MaTepuana

CsoiictBa norapugmoB. Onepanus JorapuQMupoOBaHHUsL.

Onepanus KomOuHupoBaHHOE 3aHsTHE
norapuMupoBaHUs

Tema 11.3 Conepxkanue yueOHOTO MaTepuaa
Jlorapudmuueckas Jlorapudmuueckas GyHKIUS U €€ CBONCTBA

(GyHK1MS, ee CBOICTBA

KombunmnpoBanHoe 3anstuie

Tema 11.4

Pemenue
Jorapu(PMUIECKUX
YpaBHEHUM U HEPABEHCTB

Conepxanue yaeOHOTO MaTepuaia

[lonsitne norapupmuyeckoro ypaBHeHUs. Onepanus NOTEHIUPOBAHUS.
Tpu OCHOBHBIX MeTOJa peHieHHs] Jorapu(@MUUECKUX YpaBHEHUM:
(yHKIIMOHATBHO-TPAQUUECKUN, METOJ  NOTEHUUPOBAHHUSA,  METO]
BBEJICHUS HOBOM mepeMeHHo. Jlorapudpmuueckue HepaBeHCTBA

KombOuampoBanHoe 3aHsTHE

Tema 11.5 Coneprkanue yaeOHOTO MaTepuasa

Cucrembl ANTOPUTM  pElIEHUS  CUCTEMbl  ypaBHEHUH.  PaBHOCMIBLHOCTH
Jorapu(pMUIECKUX Jgorapu(pMHUUECKUX YpaBHEHUN U HEPABEHCTB

YpaBHEHUU KomOunupoBanHoe 3ansrue

Tema 11.6 IIpodeccnonanbHO-OPHEHTHPOBAHHOE coJepxkaHue (coaepkaHue

Jlorapudmbl B mpupone u
TEXHHUKE

NPHUKJIATHOT0 MOIYJIA)

[Ipumenenne norapudma. Jlorapudmuueckas crupans B npuponae. Ee
MaTeMaTHYeCKHUe CBOIMCTBA

HpaKanecxoe 3aHATUC

Tema 11.7

Pemenne 3aj1ad4.
Jlorapugmsl.
Jlorapudmmueckas

byHKIHS

CogepxaHue yueOHOTO MaTepualia

Jlorapudmuueckas ¢pyHkius. Pemenre npoctedmmx torapuMuaeckux
ypaBHEHUH

KontponsHas pabota

IIK 1.7
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Paznen 12. MHuo:kecTBa. DJjieMeHThI Teopuu rpagos 10
Tema 12.1 Coneprxanme yueOHOTO MaTepuana OK-01, OK-02,
MHuoxecTBa [Tonstue muoxectBa. [loagmHoxkecTBO. Oniepaluu ¢ MHOKECTBAMH OK-03, OK-04,
KoMOuHupoBaHHOE 3aHITHE 2 OK-05, OK-07
Tema 12.2 IIpodeccnoHAILHO-OPHEHTHPOBAHHOE cOJep:KaHue (coaepskaHHe IIK 1.1
Onepanyyu ¢ MHOYKECTBAMU | PHKJIAJTHOT0 MOIYJIs1) IIK 1.4
Onepanuu ¢ MHOXKecTBamMH. Pelienue npukiaaHbixX 3a1a4 IIK 1.7
[IpakTrueckoe 3aHsaTHE 2
Tema 12.3 Conepxkanue yueOHOTo MaTepuaa
I'pader [Tonsitue rpada. Cesi3HbIM rpad, nepeBo, HUKI rpad Ha TUIOCKOCTH
[IpakTnueckas pabora 2
Tema 12.4 Conepkanue yaeOHOTO MaTepHaa
Pemenue 3a7a4. | Onepanuu ¢ MHOXecTBaMU. ONKUCaHUE PEaTbHBIX CUTYAI[Ui C IIOMOIIBIO
MmuoxectBa, ['padpl 1 ux | muosxects. [IpuMenenre rpadoB K PEIICHHUIO 3a1a4
MIPUMEHEHHE KonTtponbHas padoTa 2
4 cemecTp (54 yaca)
Pa3znen 13. JjieMeHTbl KOMOMHATOPUKH, CTATUCTUKHA U TEOPUH BEPOSITHOCTEH 26
Tema 13.1 Coneprkanue yaeOHOro MaTepuasa
OcHoBHbIE noHATHs | [lepecTaHOBKH, pa3MelIeHUs, COUETaHUSI.
KOMOHMHATOPUKH 4 OK-01, OK-02,
KomOuHMpOBaHHOE 3aHSTHE. OK-03, OK-04,
Tema 13.2 Copepxanue yueOHOTo MaTepualia OK-05, OK-07
CoOpiTHE, BEPOATHOCTh | COBMECTHBIE M HECOBMECTHBIE COOBITHS. TeopemMbl O BEpPOATHOCTU OK 1.1
coOpitus.  CrnokeHHE U | CyMMbI COOBITHIA. YCIIOBHAsi BEPOSTHOCTh. 3aBUCUMbIC U HE3aBHCHUMBIC Zﬁ ;4;
YMHOEHHUE BEPOATHOCTEN | cOObITHS. TeopeMbl O BEpOSATHOCTH MPOU3BEACHUS COOBITHIA. )
4

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 13.3

IIpogeccuoHaILHO-OPHEHTHPOBAHHOE COJlep:KaHMe (coxep:KaHHMe
NPHUKJIATHOTO0 MOILYJIS)
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BepostHoCcTh B | OTHOCUTENbHAsT YacTOTa COOBITHS, CBOMCTBO €€ YCTOHYMBOCTH.
npoheccHOHaTBHBIX Cratuctuueckoe ornpeaencHue BeposITHOCTH. OneHka BepoSTHOCTH
3a1ayax COOBITHS 4

[IpakTrueckoe 3aHsATHE
Tema 13.4 ConepxaHue yaeOHOTO MaTepralia
JvckpetHas  ciny4akiHasd | Bumsl ciydaiitabpix BenunuuH. OmnpeaeneHHe AMCKPETHOHM CiydaitHOU
BEJIMYMHA, 3aKOH €€ | BeIMUMHBL. 3aKOH pachlpesesieHusl AUCKPETHON ciaydailHOW BETWYMHBI.
pacnpeneneHus Ee uncnoBble XapaKTepuCTHUKU 4

KomOunupoBanHoe 3aHsTue
Tema 13.5 Conepkanue yaeOHOTO MaTepHaa
3amaun  mareMaTuyeckod | Bapmanmonsstit ps. [lommron gactoT u rucrorpamma. CTaTHCTHYECKUE
CTaTUCTUKU XapaKTEPUCTUKH psiJia HAOII01aeMbIX JaHHBIX

KombOuampoBanHoe 3aHsTHE

4

Tema 13.6 IIpodeccnoHanbHO-OPUEHTHPOBAHHOE coJepxkaHue (coaepkaHue
CocraBienue TabMUI U | MPUKJIATHOTO MOTYJIsI)
JUarpaMM Ha MpPaKTHKE [lepBuunas o0paboTka CTaTUCTUYECKUX JaHHBIX. ['paduueckoe ux

npencTaBieHue. HaxoxxaeHue cpelHuX XapaKTepUCTUK, HaOII0AaeMbIX

JTAHHBIX 4

[IpakTruueckoe 3aHsTHE
Tema 13.7 Copepxanue yueOHOTo MaTepuala
Pewenue 3anay. OnemenTsl | OneMeHTsl  KoMOMHaTOpuku. CoOOBITHE, BEPOSTHOCTH  COOBITHSL
KOMOUHATOPHKH, CnoxeHue 1 yMHOXKEHUE BEPOSITHOCTEN
CTaTUCTHKM U Teopuu | KonTponbsHas pabora 2
BEPOSITHOCTEN
Pazgen 14. YpaBHeHHsI H HEpaBeHCTBA 28 OK-01, OK-02,
Tema 14.1 CogepxaHue yueOHOTO MaTepualia OK-03, OK-04,
PaBHOCUIIBHOCTB PaBHOCUIBHOCTE ypaBHEHMI M HepaBeHCTB. OnpeneneHus. OCHOBHbIE OK-05, OK-06,
YPaBHEHMH M HEPABEHCTB. | TEOPEMbl PABHOCHJIBHBIX IEPEX0Jax B YpPaBHEHUSX M HEPABEHCTBAX. OK-07
O6uue Metofpl pemeHnss | OOmre METO Il PellieH s YPaBHEHHUIT: IepeX0/1 OT paBeHCTBa QYHKIIU K 4 IIK 1.1
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PaBEHCTBY apryMEHTOB Ul MOHOTOHHBIX (D)YHKIIUH, METO/ Pa3I0kKEeHUS
Ha MHOXHTEJH, METOJI BBEICHUS HOBOH MEPEeMEHHOH, ()yHKIIMOHAIBHO-
rpadu4ecKuii MeTo

KoMOuHupOoBaHHOE 3aHITHE

IIK 1.4
IIK 1.7

Tema 14.2 ConepxaHue yaeOHOTO MaTepralia

I'padmueckuit MeToa | OOmire METO/Ibl pelIeHNs HEPABEHCTB: IEPEX0/l OT CPABHEHMSI 3HAUECHU I

peleHus YPaBHEHUH, | GYHKIMH K CPaBHEHHIO 3HAYEHUH apryMEHTOB JJII MOHOTOHHBIX

HEPaBEHCTB (GyHKIMM, METOJ HMHTEpBANOB, (PYHKIMOHAJIBbHO-TPAQUUECKUM METOI.
I'padmueckuit MmeTon perieHnst ypaBHEHUN U HEPABEHCTB 4
KomOunupoBanHoe 3aHsTue

Tema 14.3 Conepkanue yaeOHOTO MaTepHasa

VYpaBHeHus u HepaBeHCTBA | OmpenelieHue MOy, PackpbiTHE MOy MO  ONPEICIICHHIO.

C MOJyJIEM [Ipocreiiimnie ypaBHEHUS W HEpaBeHCTBa C Mojayiem. [IpuMenenue
PAaBHOCHJIBHBIX IE€PEXOJ0OB B OINPEICICHHBIX THUMNAaX YPAaBHEHUH U 4
HEPABEHCTB C MOJyJIEM
KombuampoBanHoe 3aHsTHE

Tema 14.4 Coneprkanue yaeOHOro MaTepuasa

VYpaBHEHHUS M HEPABEHCTBA | 3HAKOMCTBO ¢ mapameTrpoM. [Ipocreiine ypaBHEHUS U HEPaBEHCTBA C

C mapameTpamu napameTpoM 6
KomOunupoBanHoe 3anstue

Tewma 14.5 IIpodeccnoHaNTbLHO-OPUEHTUPOBAHHOE CO/lepPKaHue (coaepsKaHue

CocraBineHue U pELICHUE | NPUKJIAAHOTO MOIYJIs)

npogeccHOHaNbHBIX 3a/a4 | PereHune TEKCTOBBIX 3324 MPO(HECCHOHAIBHOTO COIEPKAHMUS

C MOMOIIBIO YPABHECHUH IIpakTnyeckue 3aHATUSA 8

Tema 14.6 CognepxaHue yueOHOTO MaTepuana

Pemenune 3aga4. | OOmue MeToJbl pEUIeHHs ypaBHEHHUH. YpaBHEHHMS M HEPaBEHCTBA C

VYpaBHEHMS U HEPABEHCTBA | MOJYJEM U C MMapaMeTpaMu
[IpakTnueckoe 3anaTue 2

KouncyabTanus 14
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IIpomexyTounas arrecranus (JK3ameH)

Bcero: ‘

340
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3. Yci0BuA peau3anuu NporpaMmbl 001meo0pa3oBaTeIbHOM JUCHUNIMHBI

3.1. Jlas peanu3zauuM NPOrpaMMbl JHCHMIIMHBI JOJLKHBI OBITH NMPeIyCMOTPeHbI cieayloume
crelaJIbHble IOMELICHHS

Peanuzanus mporpaMMel JUCIMIUIMHBI TPEOYeT HANUYHs y4eOHOTO KaOWHETa MaTEMAaTHKH.
[lomemienne kaOMHETa JOJIKHO YJOBJIETBOPATH TpeboBaHUsIM CaHUTApHO-3MUIEMHOIOIHYECKUX
npaBusl 1 HopMaTuBoB (CII 2.4.3648-20) u ObITh OCHAILIEHO TUIIOBBIM 000PYAOBAHUEM, YKa3aHHBIM B
HACTOSIIIUX TPEOOBAHUSAX, B TOM YHUCIIC CICIHATU3UPOBAHHON y4eOHOW MEOENbI0 U CPEeICTBAMH
o0y4eHus1, JOCTATOUYHBIMU JIJIsl BRITIOJTHEHUS! TPEOOBAHHH K YPOBHIO IMOATOTOBKH 00OYJAIOIIUXCS.
ObopynoBanue yueOHOTO KaOMHETA:

- I0CaI0YHbIE MECTA MO0 KOJUYECTBY 00yUarOIIUXCS;

- pabouee MecTo MpernoiaBaTes;

- KOMIUIEKT y4eOHO-HarIsAHbIX TOCOOUIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUJIEOMATEPHAIIOB;

- 33/1aHUA TSI KOHTPOJIbHBIX padoT;

- Mpo¢ecCUOHAIBHO OPUEHTUPOBAHHbIE 3aaHNUS;

- MaTepuaJbl 3K3aMeHa.

Texnuueckue cpeacTsa 00y4eHUs:

- IEPCOHATILHBIA KOMIIBIOTED C JMIIEH3MOHHBIM ITPOrPaMMHBIM 00€CTIeYeHHEM;

- IPOEKTOP C SKPAHOM.

3.2. UndopmannonHoe odecriedyeHue 00yuyeHust

OcCHOBHBIC HCTOYHUKHU:

1. Maremaruka: anrebpa 1 Hadajla MaTEeMaTHYECKOTO aHain3a, TeoMeTpus. AireOpa u Havasa
MareMmarndeckoro aHaimsa. 10 — 11 kmaccel: yue0. A 001meo0pa3oBaT. opraHu3anuii: 0a30BbINd 1
yray6ma. yposuu / [LIILA.AnumoB u ap.]. — 7-¢ u3a. — M.: [Ipocsemenue, 2019.

2. Marematuka: anredpa 1 Hayajla MaTeMaTUYECKOTo aHanu3a, reometpus. ['eomerpus. 10 — 11
KJIacchl: yuel. a1 001meo0pa3oBaT. opranu3aiuii: 6a3oBbeiii u yriryou. ypoau / [JI.C.AtanacsH u
ap.]. — 8-e uzn. — M.: [Ipocsenienue, 2020.

JlonoHUTe/IbHbIE HCTOYHUKU:

1. Anrebpa u Hadana ananu3a: Yueb. st 10-11 k1. oOieoOpa3oBarenbHbIX yupexaeHuit/ A. H.
Konmoropos, A. M. A6pamos, 0. I1. Jynaunsis u ap.; [lox pen. A.H. Konmoroposa. — 7-e u3j.,
norn. — M.: IIpocBemenue, 1998.

2. bammakoB M.U, Matemartuka: yueOHuk i 10 knacca: cpeanee (moiaHoe oOriiee oOpa3oBaHue
(6a3oBbrit ypoBeHb) / M. U. bammakos — M.: M3narensckuii ieHTp «Akaaemus», 2012.

3. Hanasu A.A. Marematuka: yueOHuk / A.A. lanass. — M.: ®OPYM, 2010. 5. JTopodees I'. B,
COopHuK 3a1aHuil 1715 IPOBEICHUSI MMCbMEHHOTO SK3aMeHa Mo MareMartuke (Kypc A) u anredpe u
Havanam aHanusa (kypc B) 3a kypc cpenneit mkonsl. 11 kmace/ I'. B. Topodees, I'. K. MypasuH, E.
A. Cenosa. — M.: [Ipoda, 2008.

4. EpmoBa A.IL., 'ono6opoasko B.B. CamocTosiTenbHbIE H KOHTPOJIBHBIE pa0OTHI 1O anredpe u
reomerpun s 10-11 kmacca. — M.: Unekca, - 2005.

5. EpmoBa A.I1., T'omo6opoasko B.B. CamocTosiTensHbIe U KOHTPOJIBHBIE pa0OTHI [0 TEOMETPUH IS
10 xnacca. — M.: Mekca, - 2006.
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6. Epmosa A.I1. 'ono6opoasko B. B, CamocTosiTenbHBIE M KOHTPOJIBHBIE paOOTHI IO TEOMETPUU IS
11 xmacca. — M.: Unekca, - 2007.

7. lloropenos A.B. I'eometpust: Yueb. mis 7-11 1. o0meo0pa3oBaTenbHbIX YIPSKISHUH. — 7-€ U3
— M.: IIpocBemienue, 1996. 10. Pabunosuy E.M. 3anaun u ynpaxxHeHUsI Ha TOTOBBIX yepTexax. 10-
11 knaccsl. 'eometpusi. — M.: Unekca, 2003.

DJIEeKTPOHHBbIE PecypChl:
s mpenoxasareJieit
1. www.fcior.edu.ru (Muadopmanmonssie, TPEHUPOBOYHBIE U KOHTPOJIbHBIC MaTEPHAIbHI)
2. www.school-collection.edu.ru (Eaunnas kosutekiuu nudpoBbiX 00pa30BaTeIbHBIX PECYPCOB)
Jas1 obyuarommxcst
. www.fcior.edu.ru (MudopmaninonHsie, TPEHUPOBOYHBIE U KOHTPOJIbHBIE MaTEpUaJIbl)
. www.school-collection.edu.ru (Eaunas xosutekiuu udpoBbIX 00pa30BaTEIbHBIX PECYPCOB)
. http://www.intuit.ru/department/ds/theorysets/
. http:/ru.wikipedia.org/wiki/Teopusi_MHOKeCTB
. http://ru.math.wikia.com/wiki/Marematrnyeckas_Jioruka
. http://termexn.ru/tipovo/zadan138.htm
. http://eqim.org/?cat=13
. http://www.ref.by/refs/62/13345/1.html
. http://chernykh.net/content/view/131/
. http://ru.wikipedia.org/wiki/Teopusi_umcen
. http://cyclowiki.org/wiki/Teopus_uucen
. http://www.garshin.ru/evolution/mathematics/arithmetic/index.html
. http://ru.wikipedia.org/wiki/Bennunna (MaremMaTuka)
. http://www.wikiznanie.ru/ru-wz/index.php/Bennunna
. http://ru.wikipedia.org/wiki/I'eomeTpusi_Jlob6aueBckoro
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. http://ru.wikipedia.org/wiki/I'eomeTpusi_Pumana
. http://ru.wikipedia.org/wiki/AkcnomaTtuka I 'mib0epra
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http://www.intuit.ru/department/ds/theorysets/
http://ru.wikipedia.org/wiki/Теория_множеств
http://ru.math.wikia.com/wiki/Математическая_логика
http://termexn.ru/tipovo/zadan138.htm
http://eqim.org/?cat=13
http://www.ref.by/refs/62/13345/1.html
http://chernykh.net/content/view/131/
http://ru.wikipedia.org/wiki/Теория_чисел
http://cyclowiki.org/wiki/Теория_чисел
http://www.garshin.ru/evolution/mathematics/arithmetic/index.html
http://ru.wikipedia.org/wiki/Величина_(математика)
http://www.wikiznanie.ru/ru-wz/index.php/Величина
http://ru.wikipedia.org/wiki/Геометрия_Лобачевского
http://ru.wikipedia.org/wiki/Геометрия_Римана
http://ru.wikipedia.org/wiki/Аксиоматика_Гильберта
http://ru.wikipedia.org/wiki/Геометрия

4. KOHTpOJIb U OICHKA PE3YyJIbTATOB OCBOCHUS 06m606pa30BaTeHLHOI7I AUCIHHUIIIMHBI
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KoHTpo.1b M OLleHKa Pe3yabTaTOB OCBOCHHUS 00IIe00pa30BaTEIbHON JUCHUIUIMHBI PACKPBIBAIOTCS

qgcpes3 AUCHUILIMHAPHBIC

pE3YJIbTaTHI,

HampaBJICHHLIC Ha

¢dbopmupoBanue

o0ImImx

npoeccHOHATBFHBIX KOMIIETSHIIUH 0 pa3ziesaM U TeMaM COAEp KaHusl yueOHOTO MaTepuara.

u

P7,Teme 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 11-0/¢,7.8,7.9, 7.10 I1-o/c, 7.11,

Oo6masi/npodeccuonanbHasi Pa3znen/Tema Tun oueHoYHbIX
KOMIIeTeHIUsI MepONnpHUsITHS

OK 01. Berbupats criocoOsr P 1, Tema 1.1, 1.2, 1.3 [T-o/ct, 1.4, 1.5, | Tectupopanmue
peleHus 3aaa4 1.6 VYerHbIM onpoc
npo(eCcCHOHATBHOMI P2, Temwt 2.1, 2.2, 2.3, 2.4, 2.5 I-0/¢, | Maremarnueckuit
ACTTCTRHOCTH 12>§ Temsi 3.1, 3.2, 3.3 Tl-o/c, 3.4 JHieTanT
TPUMCHHUTCIIRHO P4, Tembi 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | VIHAMBHIyanbHAT
K Pa3JINYHBIM KOHTEKCTaM -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSTEIbHAS

P 5, Temsr 5.1, 5.2 paborta

P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenne

6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yabTaTOB

MPAKTHYECKUX padoT
3anuTa TBOPYECKUX

7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1, 9.2, 9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

7.12,7.13,7.14,7.15, 7.16, 7.17 pabot

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3ammra

P9, Temrr 9.1,9.2,9.3,9.4,9.5 VB H YA HEIX

P 10, Temsr 10.1, 10.2, 10.3, 10.4 HpOCKTOB

P11, Temsr 11.1, 11.2, 11.3 IT-0/c,

11.4,11.5, 11.6 T-o/c, 11.7 Kowrponeras pabora

P 12, Temsi 12.1, 12.2, 12.3, 12.4 Bmosenne

P 13, Temn 13.1, 13.2, 13.3, 13.4, IKSAMCHAIMOHHBIX

13.5I1-o/c, 13.6 3ajtaHnn

P 14, Tems! 14.1, 14.2, 14.3, 14.4,

14.5 I1-o/c, 14.6
OK 02. HUcnions3oBars P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5, | TectupoBanue
COBPEMEHHBIE CPECTBA 1.6 Y CTHBIH ompoc
HOUCKa, aHAIHU3a U P2, Tempr 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/¢, | Maremaruueckuit
vETCprpeTattit 1232 Temsr 3.1, 3.2, 3.3 T-o/c, 3.4 AUHICTAET
undopmauum, u P4, Tewni4.1,42. 43,4.4 4.5, 46,47 | AnausunyasHas
HHGOPMAIIMOHHEIE I-o/c, 4.8, 4.9, 4.10, 4.11 CcaMOCTOsITEIbHAS
TEXHOJIOTHUU IS P 5, Temsr 5.1, 5.2 pabota
BBINIOJTHEHUSA 3a7a4 P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
npodeccHoHaIBbHOM 6.7 Il-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pE3yNIbTaTOB
NeSITeIbHOCTH P7,Temn 7.1,7.2,7.3,7.4,7.5, 7.6, IPAKTHYECKUX PAOOT

3amuTa TBOPUECKUX
pabot

! MpogpeccuoHanbHoe-opueHMuUpPoBaHHoe codepiaHue
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P11, Temsr 11.1, 11.2, 11.3 IT-o/c, 3amura

11.4,11.5,11.6 IT-o/c, 11.7 WH/IBUYaJIbHBIX

P 12, Temsr 12.1,12.2, 12.3,12.4 TIPOEKTOB

P 13, Temsr 13.1, 13.2, 13.3, 13.4, KonTpoubHas paGoTa

13.5 TT-o/c, 13.6 BhIHOIHEHHE

P 14, Temsr 14.1, 14.2, 14.3, 14.4, SK3aMEHALHOHHBIX

14.5 TI-o/c, 14.6 samaHmil
OK 03. IlmanupoBats u P 1, Tema 1.1, 1.2, 1.3 TT-o/c, 1.4, 1.5, | TectupoBanue
peanu3oBbBaTh cobcTBeHHOE | 1.6 VYerHbI onpoc
po(eCCHOHATHEHOE U P2, Temer 2.1, 2.2, 2.3, 2.4, 2.5 -0/, | Maremaruueckuit
PUTIHOGTHOE PASBHTHE, 12>§ Temst 3.1, 3.2, 3.3 [-o/c, 3.4 JHieTanT
TpEATPHHUMATCIILCKYIO P4, Tempi 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | IHAMBHIYyanbHA
JeSITETLHOCTh B -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITEITbHAS
npodeccuoHanbHOM chepe, P 5, Temsr 5.1, 5.2 paborta
HUCIIOJIb30BaTh 3HAHMS 10 P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
(uHaHCOBOW I'PaMOTHOCTH B 6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yabTaToB

PA3TNYHBIX ) KU3HCHHBIX

P7,Temn 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 11-0/¢,7.8,7.9, 7.10 I1-o/c, 7.11,

MPAKTHUYECKUX padoT

CUTYaIHsIX 3amura TBOPUYECKUX
7.12,7.13, 7.14, 7.15, 7.16, 7.17 paboT
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 Jammra
P9, Temsr 9.1,9.2,9.3,9.49.5 HHIMBAIYATBbHEIX
P 10, Temsr 10.1, 10.2, 10.3, 10.4
MIPOCKTOB
P11, Temsr 11.1,11.2, 11.3 IT-0/c, KoHTpombHas padota
11.4,11.5, 11.6 IT-o/c, 11.7
P 12, Tems 12.1, 12.2, 12.3, 12.4 Brinostsenue
P 13, Temn 13.1, 13.2, 13.3, 13.4, PKIAMEHAIHOTHRIX
13.5 IT-o/c, 13.6 3a/laHnn
P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6
OK 04. 3ddexTuBHO P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBaHue
B3alMOJICHCTBOBATh 1 1.6 VYcrHblit onpoc
paboTaTh B KOJJIEKTUBE U 12) g’ Temwbi 2.1, 2.2, 2.3, 2.4, 2.5 IT-0/c, | Maremarnueckuit
roMarae P 3, Temsr 3.1, 3.2, 3.3 [T-o/c, 3.4 AUHICTAET
P4, Tembi 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | HAMBAyabHAs
IT-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOATCIbHAL
P 5, Temsr 5.1,5.2 paborta
P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, IIpencraBnenue
6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3ynbTaToB

P7,Tems 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1, 9.2, 9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,11.5, 11.6 IT-o/c, 11.7

NPaKTUYECKUX paboT
3amuTa TBOPUECKUX
pabot

3amura
WH/IBUTyaJIbHBIX
MPOEKTOB
KonTtposnsHas pabota
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P12, Temsr 12.1, 12.2,12.3,12.4 Brinmoinenue

P 13, Temsr 13.1, 13.2, 13.3, 13.4, SK3aMEHAIUOHHBIX

13.5 IT-o/c, 13.6 3ajaHuil

P 14, Tems! 14.1, 14.2, 14.3, 14 .4,

14.5 IT-o/c, 14.6
OK 05. OcymiecTBasiTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
YCTHYIO U IUCbMEHHYIO 1.6 VYerHbIM onpoc
KOMMYHHKAIIHIO Ha P 2, Temm 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | MaremaTmueckuii
TOCYIapCTBCHHOM SI3BIKE 12)2 Temtr 3.1.3.2. 3.3 Tl-o/c. 3.4 JIUKTAHT
Poceutickoit Denepattnit ¢ | p 4 Toy 4.1, 42, 4.3, 4.4, 4.5, 4.6, 4.7 | AHAHBHAyaTbHAS
Y4eTOM 0COOCHHOCTEH -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITEIbHAS
COLMAJIBHOIO U KyJAbTYpHOTO | P 5, Tems! 5.1, 5.2 pabota
KOHTEKCTa P 1, Tema 1.1, 1.2, 1.3 I1-o/c, 1.4, 1.5, | IIpencraBienue

1.6 pe3ynbTaToB

12)62, Temur 2.1, 2.2, 2.3, 2.4, 2.5 TT-o/c, MPaKTHYECKIX paGoT

P 3, Temnr 3.1, 3.2, 3.3 I1-o/c, 3.4
P4, Temsr 4.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temsr 5.1, 5.2

P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 11-0/c,7.8,7.9, 7.10 I1-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temnr 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 [T-0/c,
11.4,11.5, 11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2, 12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,
13.5 IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6P 9, Temn1 9.1, 9.2,
9.3,9.4,95

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-o0/c,
11.4,11.5,11.6 IT-o/c, 11.7

P 12, Temsr 12.1,12.2, 12.3

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,
13.5 IT-o0/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6

3anuTa TBOPYECKUX
pabot

3amura
WHIMBUTYTbHBIX
MIPOCKTOB
KontponbHas padota
Brimonnenue
9K3aMEHaIlMOHHBIX
3aJaHui

OK 06. IIposiBisATh
IpaXkJIaHCKO-

MaTpUOTUUCCKYHO MMO3UIHNILO,

P 1, Tema 1.1, 1.2, 1.3 IT-0/c, 1.4, 1.5,
1.6

P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11

TectupoBanue
VYeTHbIT onpoc
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JEMOHCTPHUPOBATH
O0CO3HAHHOE IIOBEICHHUE Ha
OCHOBEC TpaI[I/II_[I/IOHHBIX
00II[EUEIOBEYECKUX
IIEHHOCTEH, B TOM YHCIIE C
Y4ETOM FapMOHU3ALUU
MCKHAIIUOHAJIBHBIX U

P7, 6 Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 11-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13, 7.14,7.15, 7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4,
14.5 IT-o/c, 14.6

MaremaTHueCKui
JUKTaHT
NunuBunyanbHas
CaMOCTOSITCIbHAS
paborta
IIpencraBienue
pe3yJabTaTOB

MEKPEITUTHO3HBIX NPaKTUYECKUX paboT

OTHOIICHHH, IPUMEHSTh 3amura TBOPUECKUX

CTaH1apThl pabot

AHTUKOPPYINLIUOHHOTO 3amura

MTOBEICHHS WHIUBUYaTbHBIX
MIPOEKTOB
KonTpomnsHas padora
Brinosnnenue
9K3aMEHAIMOHHBIX
3aJaHui

OK 07. CopeiicTBOBaTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBaHue

COXPAHEHUIO OKPYKAIOLIEH 1.6 YcTHbIN onpoc

CPEIBI, PECYPCOCOEPEKEHUIO, 12) g’ Tewmbr 2.1, 2.2, 2.3, 2.4, 2.5 IT-o/¢, | Maremarnueckuit

MPUMEHATS SHAHIA 00 P 3, Temsi 3.1, 3.2, 3.3 T-o/c, 3.4 PTATT

MSMCHCHNH KilnMata, P4, Temni4.1,4.2,43,4.4,4.5,4.6, 47 | HAWBIAYyaTbHAS

MPUHIIUTIB OEPEIKITUBOTO I-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSTETbHAS

MPOM3BOJICTBA, Y3((HEKTHBHO P 5, Tems 5.1, 5.2 paborta

JICNCTBOBAThL B P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue

Ype3BbIYAHHBIX CHUTYAIHIX 6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yJabTaTOB

P7,Temnr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 IT-o0/c,
11.4,11.5, 11.6 IT-o/c, 11.7

P 12, Temsr 12.1,12.2, 12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,
13.5 IT-o0/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6

MPaKTUYECKUX PadboT
3anura TBOPYECKUX
pabort

3amura
WMHJUBUIyaJIbHBIX
MPOEKTOB
KontponbHas padota
Breinonnenue
SK3aMEHAIlMOHHBIX
3aJaHuM

MK 1.1

IIpoexTuposaTs npouece
oOyueHus: Ha OCHOBE
benepanabHBIX
TOCY/IapCTBEHHBIX
00pa3oBaTeNbHBIX
CTaH/IapTOB, IPUMEPHBIX

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
1.6

P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 IT-o/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4

P4, Temn14.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temsr 5.1, 5.2

TecTnpoBaHue YCTHbIN
onpoc
MaTemaTuyeckni
OVKTaHT
NHanBuAayanbHas
CaMOCTOATEeNbHAA
pabota MpeacTaBneHme
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OCHOBHBIX 00pa30BaTEIbHBIX
[IpOrpamMM Ha4aJIbHOI'O
obmiero oopazoBaHus

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
1.6

P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 IT-o/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 [T-0/c, 3.4

P4, Tems1 4.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temsr 5.1, 5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 11-0/¢,7.8,7.9, 7.10 I1-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temnr 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,11.5, 11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,

13.5 IT-o/c, 13.6

P 14, Tems! 14.1, 14.2, 14.3, 14 .4,

14.5 I1-o/c, 14.6P 9, Temsi 9.1, 9.2,
9.3,9.495

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 IT-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2, 12.3

P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5I1-0/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6

pes3ynbTaTos
NpaKTUYecknx pabot
3awmTa TBOPYECKNX
paboT 3awmTa
WMHAUBUAYANbHbIX
npoekToB KOHTpObHaA
paboTa BbinosHeHne
334aHUI Ha 3K3ameHe

MK 1.4. AHannsuposaTb
NpoLecc U pesynbTaThbl
0byuyeHus obyyatowmxcs

P 1, Tema 1.1, 1.2, 1.3 IT-0/c, 1.4, 1.5,
1.6

P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 IT-o/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4

P4, Temn1 4.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temsr 5.1, 5.2

P 1, Tema 1.1, 1.2, 1.3 IT-0/c, 1.4, 1.5,
1.6

P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 [T-0/c, 3.4

P4, Temb14.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temsr 5.1, 5.2

TecTupoBaHue YCTHbIN
onpoc
MaTemaTuyeckni
OVKTaHT
NHamnsBmayanbHas
camocroATenbHas
pabota NpeacraBneHue
pesynbTaTos
NpPaKTUYecknx pabot
3aluTa TBOPUYECKUX
pabort 3awuTa
MHANBUAYANbHbIX
npoekToB KOHTpo/IbHasA
paboTa BbinonHeHue

3a,c|,aHm71 Ha 3K3aMeHe
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P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, 6 Tems 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 11-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13, 7.14, 7.15, 7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temnr 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-o0/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2, 12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5 IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4,
14.5 T1-o/c, 14.6P 9, Temn1 9.1, 9.2,
9.3,9.4,95

P 10, Tems 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,11.5, 11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2, 12.3

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,
13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6

MK 1.7. BeicTpansatb
TpaeKTopuio
npodeccnMoHaNbHOro pocTa Ha
OCHOBe pe3y/bTaToB aHaAM3a
npouecca obyyeHua n
CamoaHa/iM3a AeATeNbHOCTH

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
1.6

P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 II-o/c, 3.4

P4, Temp1 4.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

PS5, Temsr 5.1,5.2

P 1, Tema 1.1, 1.2, 1.3 IT-0/c, 1.4, 1.5,
1.6

P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 IT-o/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4

P4, Temp1 4.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temsr 5.1, 5.2

P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, Tems 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Tewmnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1, 9.2, 9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

TecTupoBaHue YCTHbIN
onpoc
MaTemaTuyeckuni
OVKTaHT
NHpmBuayanbHan
camocToATe/IbHanA
pabota MpeacTasneHme
pe3ynbTaToB
NpPaKTUYECKUX paboT
3alumTa TBOPYECKMX
pabort 3awuTa
WUHAMBUAYANbHbIX
npoekToB KOHTpo/IbHasA
paboTa BbinosHeHWe
33faHMM Ha 3K3aMeHe
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P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4
P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5 IT-o/c, 13.6

P 14, Tems! 14.1, 14.2, 14.3, 14 .4,
14.5 T1-o/c, 14.6P 9, Temn1 9.1, 9.2,
9.3,9.4,95

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2, 12.3

P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5
II-o/c, 14.6
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