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Pa3paboruuk: berukosa FOnms AHaTonbeBHA, IPEMOAaBaTe b MATEMATHKA U HHPOPMATHKH.

Pabouass mporpamma ydeOHoM mucrumuinael OJ1.07 «Matematukay cocraBiena s [ BIIOY
PX «HUepHOropCcKHil TOPHO-CTPOUTEIBHBI TEXHUKYM», PEAINU3YIOLIETO OCHOBHBIE
npodeccuoHalibHble  oOpaszoBatenbHble mporpammbl  CIIO Ha 6a3e ocHOBHOro 0OIIEro
00pa3oBaHUs C OJHOBPEMEHHBIM MOJyYEHUEM CPEIHETO 001Iero 00pa3o"BaHus.

[Toryuenue cpemHero obOmero odpa3oBaHUs B MpeiesiaXx COOTBETCTBYIOIICH 00pa3oBaTEbHOMN
POrpaMMbI CPEIHETr0 MPO(HECCHOHATBHOTO 00pa30BaHKs OCYIIECTBISETCS B COOTBETCTBHU CO
CICAYIOIUMA HOPMATHUBHBIMH JOKYMCHTAMMU:

- @enepanbHbIM 3aKkoHOM Poccuiickoit @enepauuu ot 29 gexabpst 2012 r. Ne273-03 «O06
obpazoBanuu B Poccuiickoit ®eneparuny (B pea. ot 03.07.2016, ¢ uzm. ot 19.12.2016) (nanee —
®denepalibHbII 3aKOH 00 00pa3oBaHuN);

- Ilpukazom MunucrepctBa obpazoBanus u Hayku P® ot 31 gekabps 2015 r. N1578 «O
BHECCHUHU M3MEHEHHI B (eiepabHbIi TOCYAapCTBEHHBIH 00pa30BaTeIbHbIN CTAHAAPT CPEAHETO
olmiero o0pa3oBaHUs, YTBEPXKACHHBIM MNpukazoM MUHHCTEpCTBA OOpa3oBaHHMs U HAyKH
Poccuiickoit ®eneparum ot 17 mast 2012 . N 413»;

- IlpumepHoii ocHOBHOW 00pa30BaTENLHON MPOTPaMMON CpeaHEero o0mero oOpa3oBaHUS.
//Onobpena pemieHueM (deaepaabHOro y4eOHO-METOJUYECKOr0 OOBEIUHEHUs IO 00IeMy
obpa3zoBanuto (mmpotokos ot 28 utons 2016 . Ne 2/16-3);

Pabouas mporpamma paspadotana ¢ yaerom TpedoBanuii ®I'OC cpeanero obmiero
obpazoBanus, PI'OC cpennero npodeccruoHanbHOro 00pa3oBaHuUs U PO
po(ecCHOHATLHOTO 00pa30"BaHUS U C YIETOM yueOHoro tiana OY

Pacemorpen na 3aceaannn MO ecrecrsenno- Yisepxaao
HAYYHOTO UHKIA M PCKOMCHIOBAH K 3aMecTHTeNb AMPCKTOPA
YTBCPAACHIIO no yueGuoii pabore
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1. O6mas xapakTepucTUKa NPUMePHOH padoueii mporpaMmmbl 001e00pa3oBaTeIbHOM
AucHUIIMHBI « MaTemaTuka

1.1. MecTto AUCHMIUIMHBI B CTPYKType mnpogeccHOHATbHOI 00pa3oBaTeIbHOI
nporpammbl CII1O:
O6meoOpa3oBarenpHas aucuuiuinHa — «MaTemaTukay  ABISIETCS  00s13aT€BbHOM  YacThlO
0011e00pa30BaTeIbHOTO IHMKJIa 00pa3oBaTeNbHOM MporpaMMbl B cooTBeTcTBHM ¢ DPI'OC
09.01.03 OnepaTop nH(pOPMALHOHHBIX CHCTEM M PeCypcoB

1.2. e 1 nJIaHUpPyeMble Pe3yJibTAThI OCBOCHUS IUCIUIJINHBI:

1.2.1. Heap AMCHUILIHHBI

Conepkanue mporpaMmbl  00IIe00pa3oBaTEIbHON  AUCHUIUIMHBI — «MareMatuka
HAIPAaBIIEHO HA JIOCTH)KEHUE PE3YJIbTATOB €€ U3yueHUsl B cOOTBeTCTBUU ¢ TpeboBanusmMu OI'OC
COO c¢ yuerom npodeccronanbHoi Hanpasiennoctn @I'OC CIIO.

1.2.2. Ilnanupyemble pe3yJibTaTbl OCBOCHHMSI 001Ie00pa3oBaTeIbHON JAWCUMILUIMHBI B
coorBercTBHHU ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO
Ocoboe 3HaueHne qUCUUIUIHA UMeeT rpH GpopmupoBanmnu u pazsutuu OK u I1K



I[lnanupyemsble pe3yabTaThbl 00y4eHHs
O01mme KOMIIEeTEHIINHT y y

O0mme JucuuninHapHble
OK 01 Beibupatb ciocoObl |- TOTOBHOCTB K TPY/y, OCO3HaHUE IIEHHOCTH MAaCTEepPCTBA,[-BIaJIeTh METOAAMH JI0KA3aTEIbCTB, AITOPUTMAMHU PELICHUS
pereHus 3a1a4 Tpya0II00HE; 3agad; yMeHue GopMyaupoBaTh ONpeAeIeHHs, aKCHOMBI U
podeccuoHaTbHON - TOTOBHOCTD K aKTHBHOH JeSITeTbHOCTUTEOPEMBI, IPUMEHSTH UX, IPOBOIUTH JJOKAa3aTEIbHbIC
e TeIbHOCTH IPUMEHUTENIBHO [TEXHOJIOTHYECKO M COLMANBHON  HaNpaBIEHHOCTH,|PACCYKACHUS B X0/1€ PEIICHHUS 3a/1a4;
K Pa3JIM4YHBIM KOHTEKCTaM CIIOCOOHOCTh MHHULUHPOBATb, IUIAHUPOBATh Ul YMETb ONIEPUPOBATH MIOHATUSIMH: CTEIICHb YUCIIa,
CaMOCTOSITENILHO BBITIOJHATH TAKyIO AEATEILHOCTD; morapudM uncna; yMeHUE BBIITOIHSITH BBIYUCICHHE
- WHTEpPeC K pasnuyHbIM chepam mnpodeccroHaNbHOWBHAYCHNUI U IPEe0Opa30BaHMs BEIPAKEHUH CO CTETICHSIMU U
eATeTbHOCTH, morapumamu, mpeoOpa3oBaHUs IPOOHO-PAITIOHATBHBIX
OsnaneHue YHUBEPCATHHBIMU y4eOHBIMHBBIPAKCHUH;
MMO03HABATEIBHBIMH JICHCTBUSIMH: - YMETb OIEPUPOBATH MOHATHIMHU: PALIMOHATBHEIE,
a) 6a30BbBIC JTOTUYECKUE TCHCTBUS: MppalroHabHbIE, TOKa3aTeNIbHbIC, CTETICHHBIE,

- CaMOCTOSITENIbHO (DOpMYIHpOBaTh U aKTyalH3UpPOBAThHIOrapuMUUYECKUE, TPUTOHOMETPHUYECKHE YPAaBHEHUS U
po0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE; HEPaBEHCTBA, X CUCTEMBI;

- yCTaHaBNUBaTh  CYIIECTBEHHBI  MPHU3HAK  WIHF- YMETh ONEPUPOBATh MOHATUSAMU: QYHKIIUS, HETIPEPhIBHAS
OCHOBaHUSl ANl CpaBHEHHUs, Kiaccudukamuu  ulQyHKIUS, TPOU3BOIHAS, IEPBOOOpA3HAS, OTPEAeICHHBIH
000011eHNS; MHTErpajl; YMETh HaXOAUTh IIPOU3BOAHEIE DJIEMEHTAPHBIX

- OIIPCACIIATE LECIN ACATCIBHOCTH, 3a1aBaTb HapaMeTpBI(i)YHKHHﬁ, HCIIOJIB3YA CIIPaBOYHBIC MAaTCPHAJIBI; NCCIIEA0BATH
1 KPUTCPUU UX DOCTHIKCHUA, B HpOCTGﬁIHHX cirydasax Q)yHKHI/II/I Ha MOHOTOHHOCTb,

- BBIABJIATH 3aKOHOMCPHOCTH U IMPOTHUBOPCUYHA  BHAXOJIUTH HanOOJbIINE U HAUMEHBIIINE 3HAYCHUS q)YHKHHﬁ,
[paccMaTpuBaeMbIX SBICHUSX; CTPOUTH TpaQUKH MHOTOUICHOB C HCIIOIH30BaHUEM

- BHOCHTH KOPPEKTHBBI B JESTENbHOCTH, OIICHMBATH@IIapaTa MaTeMaTHYECKOTO aHAIN3a; IPUMEHSITh
COOTBETCTBHE pE3yJbTaTOB IIEJSM, OILIEHHWBATh PHUCKUMPOU3BOIHYIO MIPH PEIICHUH 3a/1a4 Ha JBUKCHUE; PEIIaTh
MOCIIEACTBHI IeATETHbHOCTH; [MPaKTUKO-OPHUEHTUPOBAHHBIE 33/1a4U HAa HAUOOIBIIINE U

- Pa3BHUBATb KPCATUBHOC MBIINUICHUC IPU PCIICHUUHANMCHBIINC 3HAUYCHUS, HA HAXOXKICHUC ITYTH, CKOPOCTU U
PKI3HEHHBIX TPOOJIeM [YCKOPEHUS;

0) 6a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUS: - YMETb ONEPUPOBATH MOHATUSIMU: palliOHATIbHAs (DYHKITHS,




- BIQJACTh HAaBBIKAMU Y4eOHO-UCCIEAOBATEILCKON H

HpOCKTHOﬁ JACATCIIbPHOCTH, HaBbIKaMU paspeuicHu-d
pooem;

- BBUIBJIATH  [PUYMHHO-CIICJCTBEHHBIC  CBSA3U W
AKTYaJIM3UPOBATh 3a/1ady, BBIIBUraTh T'MIIOTE3y €€

pELICHNs, HAaXOIUThb apryMeHThl Il JI0Ka3aTelbCTBA|
CBOMX YTBEPXKJICHMMH, 33aJaBaThb IapaMeTpbl U KPUTEPUU
[peLIeHus;

- AHAJIM3UPOBATH MOJYYCHHBIC B XOAC PCIICHHA 3adadu
[PE3YJIbTAThl, KPUTUUCCKH OLCHUBATHL UX HOCTOBCPHOCTD,
IIPOTHO3UPOBATH U3MCHCHHUEC B HOBBIX YCJIOBHAX,

-- YMETb IIEPEHOCUTb 3HAHHSA B IIO3HABATCIIBHYI0 U
[PAKTUYECKYIO 00JIACTH KU3HEAEATEIIbHOCTH;

- YMETb MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX
oOJacreii;

- BBIABUI'aTb HOBBIC HJCH, IpCIaraTb OPUIMHAJIBHBIC
MOAXOAbl U PCUICHUSA,

11 CIIOCOOHOCTh MX MCIIOJIb30BaHMs B IO3HABATEIbLHOU U
COLIMAJIBHOM ITPAKTHUKE

rokaszaTenbHast QyHKIMS, CTeleHHast ()yHKIIHS,
nmorapumuueckas GyHKIUs, TPHTOHOMETPHUYECKHE
(GyHKIMU, 0OpaTHBIE (PYHKIMH; YMEHUE CTPOUTH I'paduKu
M3y4CHHBIX (DYHKIHUH, UCIIOIB30BATh IPadHKH IPU
M3y9YECHUH MTPOIIECCOB M 3aBUCHMOCTEH, IPU PEILICHNUH 3a/1a4
13 IpyruX y4eOHBIX MPEIMETOB U 3a/1a4 U3 peaibHOM
PKH3HU; BBIP@XKaTh (POpMyIIaMu 3aBUCUMOCTH MEXKITY
BEIINYMHAMU;

- YMETh pelIaTh TeKCTOBBIC 3a7a4l Pa3HBIX TUIIOB (B TOM
YrCIIe Ha MPOLICHTHI, IOJI U YaCTH, Ha IBIKEHHE, paboTy,
CTOMMOCTb TOBApOB M YCIYT, HAJIOTH, 3aJlaul U3 00JIacTh
YIIpaBJICHUS INYHBIMHU U CEMEHHBIMU (prHAHCAMH);
COCTABJISAATh BBIPAXKEHUsI, ypaBHEHUs, HEPAaBEHCTBA U MX
CHCTEMBI 110 YCIIOBHUIO 33J]auH, UCCIIE0BATh MOIYYEHHOE
[pellIeHHE U OLEHUBATh MPAB/ON0I00HOCTh PE3yJIbTaTOB;

- YMETb ONEPUPOBATH MOHATHIMHU: TOUYKA, IPSMas,
[IOCKOCTB, IIPOCTPAHCTBO, IBYTPAHHBIA Yo,
CKPELIMBAIOIINECS MPSIMBIE, TAPaIIEIBHOCTD U
MEePIIEHANKYISIPHOCTD MPSIMBIX U TUIOCKOCTEH, YTOJI MEXTy
MPSIMBIMH, YTOJ MEXY MPSIMOHN M MJIOCKOCTBIO, YTOJ MEXIY
MIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTH,
[paccTOsIHUE MEXAY MPSMBIMHU, PACCTOSIHUE MEXIY
[IOCKOCTSIMHU; YMEHHE UCIIOIb30BaTh NMPH PEIICHUH 33124
M3ydeHHBbIE (PaKThl M TEOPEMBI ITITAHUMETPUHN; yMEHHE
OLICHUBATH Pa3Mephl 0OBEKTOB OKPYKAIOIIETO MUPA;

- YMETh OIEPUPOBATH MOHATHIMH: MHOTOTPAaHHHK, CEUCHUE
MHOTOTpaHHHKa, Ky0, Tapajuleenure]], mpu3Ma, upamMmuia,
(burypa u MoBepXHOCTH BPALIECHUS, IMIIHHP, KOHYC, IIap,




cdepa, ceueHus (PUrypsl BpaieHus, MI0CKOCTb,
Kacaromasics cepsl, IIUHAPA, KOHYCa, TUIOIAIb
MOBEPXHOCTH MUPAMU/IBI, TPU3MBI, KOHYCA, [IIJIUHAPA,
rIomaas cheprl, 00beM Ky0da, IpsSIMOYTOJIBHOTO
napaieNenue/1a, MUpaMu/Ibl, TPU3MBIL, WINHAPA, KOHYCa,
1apa; yMEHUE H300paxkaTh MHOTOTPAaHHUKH U TIOBEPXHOCTH
BPAIICHUS, X CCUCHHSI OT PYKH, C TOMOIIBIO YEPTESIKHBIX
WHCTPYMCHTOB U 3JIEKTPOHHBIX CPEJICTB; YMECHHE
[pacrio3HaBaTh CHMMETPHIO B TIPOCTPAHCTBE; YMECHUE
[pacrio3HaBaTh MPABUIILHBIC MHOTOTPAHHHKH;

- YMETh OIEPUPOBATH MMOHSATUSMU: JIBIKCHUE B
[POCTPAHCTBE, M0I00HBIC (QUTYPHI B TPOCTPAHCTBE;
MCTIONIF30BaTh OTHOIIICHHUE TIIIOIIA/IEH TOBEPXHOCTEH U
00BEMOB MOAOOHBIX (GUTYp TIPH PEIICHUH 33]1aY;

- YMETh BBIYUCIIATH TEOMETPUUECKUE BETHUMHBI (JIMHA,
YTOJI, TTOMIA (b, 00bEM, IIIOMIA (b TOBEPXHOCTH ), HCTIOJIB3YS
M3YYCHHBIE (POPMYITBI U METO/IBI,

- YMETh OIEPUPOBATH MOHATUSIMU: IPSIMOYTOJIbHASI CUCTEMA
KOOpPIUHAT, KOOPUHATHI TOYKH, BEKTOP, KOOPAHMHATHI
BEKTOpa, CKaJISIPHOE TIPOU3BEIEHUE, YTOJI MEXKAY BEKTOPAMU,
CyMMa BEKTOPOB, ITPOM3BEICHNE BEKTOPA HA YUCJIO;
HAXOUTH C OMOIIBIO U3YUYEHHBIX (HOPMYIT KOOPIUHATHI
CepeIHBI OTPE3Ka, PACCTOSHUE MEXTY IBYMS TOUKAMU;
-YMETh BBIOUPATh MOAXOAAIIUN H3y4YEeHHBI METOT AJIst
[PEIICHUS 3aJ1a9¥, PAacIIO3HABATh MaTeMaTHIeCKHe (DaKThI U
MaTeMaTHYeCKHE MOJICTTH B IIPUPOTHBIX M OOIIECTBEHHBIX
SIBIICHHSIX, B ICKYCCTBE; YMEHHE MTPUBOAUTH IPUMEPHI
MATEMaTUYECKUX OTKPBITUN POCCUNCKON U MUPOBOM




MAaTEMaTUYECKON HAYKH.

-YMETb OIEPUPOBATh NOHATUAMU: ONPEEIICHUE, AKCUOMA,
TeopeMa, CIIE[CTBHE, CBOMCTBO, IPU3HAK, J0KA3aTEIbCTBO,
[paBHOCWIIbHBIE (POPMYIMPOBKH; YMEHHUE (HOPMYIUPOBATH
00paTHOE U MPOTUBOIIOJIOKHOE YTBEPKACHUE, IPUBOJUTH
[IPUMEPBI U KOHTPIIPUMEPHI, UCIIOJIB30BATH METO
MaTEeMAaTUYECKON UHIYKIIMH; IIPOBOIUTH J0Ka3aTeIbHbIC
[pacCcyX/1€HUsI IIPU PELICHUHN 33/]1a4, OLIEHUBATh JIOTHYECKYIO
[IPABUJIBHOCTb PacCYXICHUM;

- YMETb OIIEPUPOBATH MOHATUSAMU: MHOYKECTBO,
[10JIMHO>KECTBO, OIIEPALlMU Ha/l MHO>KECTBAMU; YMEHUE
MICII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Jis
OIMCAHUS PEAJIBHBIX IPOLIECCOB U SIBJICHUM TP PEIICHUN
3aja4, B TOM YHCJIE U3 IPYTUX YyUeOHBIX IPEIMETOB;

- YMETb OIepUPOBAThH MOHATHIMU: Tpad, CBA3HBIHN rpad,
NepeBo, LIMKIL, Tpad Ha MIOCKOCTH; YMEHHE 3a/1aBaTh U
OMMCHIBAThH Tpadbl pa3IMUHBIMU CIIOCOOAMU; UCTIONb30BAaTh
rpadbl Mpy peleHn  3a/1ay;

- YMETh CBOOOJIHO ONIEPUPOBATh MOHATUSIMU: COYETAHUE,
[epecTaHOBKa, YACIIO COUYETAHUH, YUCIIO TIEPECTAaHOBOK;
OouHOM HbI0TOHA; yMEHHUE TPUMEHATh KOMOMHATOPHBIE
(haKThl U pacCyXICHHs JUIs PEeLIeHUs 3ajay;

-YMETh ONIEPUPOBATh MOHATUSMHU: HATYpaJIbHOE YUCIIO,
[1€J10€ YUCII0, OCTATOK 10 MOJYJII0, PAllMOHAIBHOE YHUCIIO,
MppaliOHAIbLHOE YUCII0, MHOYKECTBA HATypalIbHbIX, LIENbIX,
[PAllMOHATIbHBIX, IEHCTBUTENIbHBIX YHCEI; YMEHUE
MICII0JIb30BATh IPU3HAKHU JE€TMMOCTH, HAUMEHBIIUI 00LIHii
NeTUTeNb U HauMEeHblIee 00I11ee KpaTHOE, allrOpUTM




EBKIIM1a TPU pEIIEHUH 331a4; 3HAKOMCTBO C PAa3JINYHBIMH
MMO3UIIMOHHBIMH CUCTEMAaMH CUHCIICHHUS;

- YMETh CBOOOTHO OTIEPUPOBATH MOHSATHIMHU: CTETIEHB C
11eJIbIM [I0Ka3aTeseM, KOpeHb HaTypajlbHOU CTEIEHH,
CTEINEHb C PALIMOHATIBHBIM [10Ka3aTeNIeM, CTETIEHb C
NelicTBUTENIbHBIM (BELLIECTBEHHBIM) ITOKa3aTeseM, Jorapupm
qrcia, CUHYC, KOCUHYC M TaHI€HC ITPOM3BOJIBHOTO YHCIIA;

- YMETb ONEPUPOBATH TOHSATHIMH: TOKIAECTBO,
TOKJECTBEHHOE TIpeo0pa3oBaHue, ypaBHEHNE, HEPABEHCTBO,
crCcTeMa YpaBHEHUI U HEPAaBEHCTB, PABHOCUIBHOCTD
YpaBHEHHIA, HEPAaBEHCTB U CHCTEM, PallMOHATIbHBIC,
MppalioOHaIbHbIE, T0OKa3aTeIbHbIC, CTEIIEHHBIE,
iorapumMuUecKue, TPUrOHOMETPUYECKHE YPaBHEHHUS,
HEpaBEHCTBA U CUCTEMbI; YMEHHE pellaTh ypaBHEHMUS,
HEpaBEHCTBA U CUCTEMBI C TOMOILBIO PA3JINYHBIX IPUEMOB;
[peraTh ypaBHEHHsI, HEPABEHCTBA U CHCTEMBI C ITaPaMETPOM;
[PUMEHSTH YpaBHEHHsI, HEPAaBEHCTBA, MX CHCTEMBI JIJIS
[pEILICHHSI MAaTEMAaTUYECKHX 3a/1a4 U 337a4 U3 Pa3IHIHbIX
oOacTell HayKH U pealibHOM JKU3HH;

-yMeTb CBOOOJIHO ONIEpUPOBATh MOHATUSAMU: TPpaduK
(byHK1MH, 0OpaTHas QYHKIMS, KOMIIO3UIHS (PYHKIH,
IHeHas QYHKIUS, KBaJpaTuyHas (QyHKIMS, CTeIIeHHAs
(YHKIIHS C 1IeIBIM IT0Ka3aTesieM, TPUTOHOMETPHUYECKHUE
(GyHKIIMU, 0OpaTHBIE TPUTOHOMETPpUUYECKHE (DYHKIIUH,
MokasareibHas U jJorapudmuyeckas QyHKIUU; yMEHNE
CTpOUTH rpa@uKu (QYHKIHMH, BHITOTHATH MpeoOpa3oBaHUs
rpauKoB PyHKITUI;

[YMEHHUE MCII0JIb30BaTh rpauku (GyHKIMN A7 U3ydEeHUs




[TPOLIECCOB U 3aBUCUMOCTEN MPU PELIECHUU 3a/1a4 U3 IPYruX
[y4eOHBIX IPEIMETOB U U3 PEATBbHON KU3HU; BHIPAKATD
(hopMyIaMu 3aBUCUMOCTH M@Ky BETHUYNHAMU;

yMEHHE CBOOOHO ONEPUPOBATh MOHATUAMU: YETHOCTb
(yHKLIMHU, TEPUOAUYHOCTh (PYHKIIUHU, OTPAHUYEHHOCTh
(hyHKIIUY, MOHOTOHHOCTb (DYHKITUH, SKCTPEMYM (PYHKIIUU,
HanOoJIbIlIee M HAUMEHblIIee 3HaYeHUs GYHKLIUU Ha
[IPOMEXKYTKE; YMEHHE [TPOBOJUTH UCCIIEI0BAaHUE (PYHKIINH;
[YMEHHE UCII0JIb30BaTh CBOMCTBA U rpapuKu PYHKIIUN 1JIs
[pelIeHrs ypaBHEHUM, HEPABEHCTB U 33/1a4 C IapaMeTpaMu;
300paxkaTh Ha KOOPAMHATHOM IMJIOCKOCTH MHOKECTBA
[peILICHHUH ypaBHEHUI, HEPABEHCTB U UX CUCTEM,;

-yMeTb CBOOO/IHO ONEpUPOBATh MOHATUAMMU:
[10CJIeI0BATEIbHOCTD, apupMeTHYeCKast TPOrpeccus,
reoMeTpHUecKasi Mporpeccusi, 0eCKOHEYHO yObIBaroIas
reoMeTpuuecKas Iporpeccus; yMeHHe 3a/1aBaTh
[1OCJIEI0BATEIBHOCTH, B TOM YHCJIE C TOMOUIBIO
[PEKYPPEHTHBIX (pOpMYIT;

- YMETh ONEPUPOBATH MOHATHIMHU: HETIPEPHIBHOCTD
(yHKIIHMH, aCHMOTOTHI Tpaduka GyHKIUM, IepBast ¥ BTOpast
MPOU3BOAHAS (PYHKIIUH, TEOMETPHUECKUI U (PU3NIEeCKU
CMBICJI IPOM3BOJIHOM, IIEpBOOOpa3Hasi, ONpeIeICHHBIN
MHTETpajl; yMEHHE HaXOIUTh aCUMITOTHI rpaduka GyHKINH;
YMEHUE BBIYUCISTH IPOU3BOIHBIE CYMMBI, IIPOU3BEICHUS,
YaCTHOTO ¥ KOMITO3UIIMH (DYHKIIUH, HAXOIUTh YPaBHEHHE
KacaTenbHOU K rpaduky GyHKIUY;

[YMEHHUE MCII0JIb30BaTh IPOU3BOAHYIO JUIsSl HCCIIEA0OBAHUS
(yHKLIMH, UIs1 HAX0XKJICHHSI HAWTy4IIero pelieHus B
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[IPUKJIAJHBIX, B TOM YHUCJIE COLUAIBHO-I)KOHOMUYECKUX U
(bU3NYECKUX 3a/1a4ax, IS ONPEIEICHUsI CKOPOCTH U
[YCKOPEHHMST; HAXOAUTh TIOMIAIU U 00BeMBbI (GUTYp C
MOMOIIbIO UHTETPaJia; IPUBOAUTH IPUMEPHI
MaTeMaTUYECKOTO MOJECIIUPOBAHUS C TOMOUIBIO

b hepeHIMaTbHBIX YPaBHEHHI;

- YMETh ONEPUPOBATH MOHATUSAMU: KOMIUIEKCHOE YHCIIO,
COTIPSIKEHHbIE KOMIUIEKCHBIE YNCIIa, MOYJIb U PTyMEHT
KOMIUIEKCHOTO YHclia, popMa 3alIMCU KOMIUIEKCHBIX YUCEl
(reomeTpuyueckas, TPUTOHOMETPUUYECKAs U anredpandeckas);
[YMETh IPOM3BOIUTH apH(PMETHIECCKUE TCHCTBHS C
KOMIUIEKCHBIMU YHCIIAMH; IIPUBOJAUTH TPUMEPHI
MICII0JIb30BAaHUSI KOMIUIEKCHBIX YHUCEIT;

- YMETb CBOOOTHO ONIEPUPOBATH MOHATHAMMU: CPEHEE
apupMeTHuecKoe, MeIuaHa, HauboJbIllee U HauMEHbIIIee
BHAUEHUS, pa3Max, IUCIEPCUs, CTAaHIapTHOE OTKIIOHEHHE
U1l OIIMCAHMSI YUCIIOBBIX JAHHBIX; YMEHHE UCCIIEeI0BaTh
CTaTHUCTUYECKHUE JIaHHbIE, B TOM YHCJIE€ C IPUMEHEHUEM
rpadUuecKuX METO0B U 3JIEKTPOHHBIX CPEJICTB;
rpaduuecKy Uccae10BaTh COBMECTHBIC HAOIIOICHHS C
[TOMOLIBIO JUarpamMM pacCeMBaHMs U JIMHEHHON perpeccuu;
- YMETh HaXOJUTh BEPOATHOCTU COOBITHI C HCIIOIB30BaHUEM
rpadUuecKuX METOJI0B; MPUMEHATH Ul PELIeHUs 3a1a4
(bOopMyJIBI CIIOKEHHS U YMHOKEHHSI BEPOSTHOCTEH, hopMyTy
[1OJIHOM BeposTHOCTH, popmyiny bepHymiu, koMOuHATOpHBIE
(bakThl 1 POPMYIIBI; OLIEHUBATH BEPOSITHOCTH PEAIbHBIX
COOBITUI; yMEHHUE OTIEPUPOBATH TOHATHUSIMU: CITydaliHas
BEJTMYMHA, paclipe/ieJieHle BEpOsITHOCTEN, MaTeMaTHYECKOe
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0’KMJIaHHE, TUCIIEPCUS U CTAHIAPTHOE OTKJIIOHEHUE
CIydailHOM BeMUYMHBL, (PYHKLIUHU pacTIpeieICHUS U
[JIOTHOCTA PAaBHOMEPHOI0, II0KA3aTEIbHOTO U HOPMAJIbHOTO
[pacIpeeNIeHNI; yMEHHE UCII0JIb30BaTh CBOMCTBA
M3YYCHHBIX paclpeAesICHUN I peLIeHHs 3a1a4;
3HAKOMCTBO C ITOHSTUSAMU: 3aKOH OOJIBIINX YHUCEII, METO/IbI
BBIOOPOYHBIX UCCIIEAOBAHUI; YMEHUE IPUBOIUTH IPUMEPbI
[IPOSIBJICHUS 3aKOHA OOJIBIINX YMCEI B IPUPOIHBIX U
OOIIECTBEHHBIX SIBJICHUIX;

- YMETb CBOOOJIHO ONIEPUPOBATh MOHATUAMU: TOUKA, IIpsAMas,
[JI0CKOCTb, IIPOCTPAHCTBO, OTPE30K, JIy4, IIJIOCKUI yroJl,
NIByTpaHHbIN yroJjl, TPEXTPAHHBIN YToJl, IEpeceKaroImecs,
NapaJuleIbHbIE U CKPEIMBAOLIUECS TPSMBIE,
[apaJuIeIbHOCTD U NEPIEHIUKYIISIPHOCTD MIPSIMBIX U
[JI0CKOCTEH, YTOJI MEXKIY IPSAMBIMU, YTOJI MEXAY IIPAMOHN U
[JIOCKOCTBIO, YTOJI MEK]Ty TUIOCKOCTSIMH; YMEHHE
MICII0JIB30BATh MIPU PEIICHUH 3a/]a4 U3YUYEeHHbIE (PaKThl U
TeOpEMBI IINIAHUMETPUH; YMEHUE OLICHUBATh Pa3Mephl
00BEKTOB B OKPYKAIOILIEM MUPE; YMEHHE ONIEPUPOBAThH
[MOHATHSIMH: MHOIOI'PaHHUK, CEYEHNE MHOTOTpPaHHHUKa,
[paBUIIBHBII MHOTOTPAHHUK, IPU3Ma, TUpamMuaa, purypa u
[MOBEPXHOCTb BpallleHUs, IIMITHUHIP, KOHYC, 1ap, chepa,
[pa3BEpTKa IIOBEPXHOCTH, CCUCHHsI KOHYCA U LUIIMHIPA,
[1apaJuIeIbHBIE OCU UM OCHOBAHMIO, CEYECHUE 11apa,
[JI0CKOCTh, Kacaromiasicsi cpeppl, HUIMHIIpA, KOHYCa; YMEHHE
CTPOUTH CEYEHNE MHOTOI'paHHUKA, N300pakaThb
MHOTOIPaHHHUKH, (PUTYpbI U TOBEPXHOCTHU BPALIECHUS, UX
CCUCHUS, B TOM YHCJIIE C IIOMOILBIO JJICKTPOHHBIX CPEACTB;
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YMEHHE PUMEHSITH CBOWCTBA TEOMETPUUECKUX PUTYD,
CaMOCTOSITEIILHO (POPMYITUPOBATH ONPEACICHUS H3y4aeMBbIX
(uryp, BEIABUTATH THIIOTE3bI O CBOMCTBAX M MPU3HAKAX
reoMeTpuuecKux Guryp, 000CHOBBIBAThH WJIM ONPOBEPraTh
1X; YMEHHE MPOBOIUTH Kiaccu(UKaluio GUryp mo
[Pa3TTMYHBIM PU3HAKAM, BBITIOIHATH HEOOXOAUMBIE
TOTIOTHUTEIbHBIE TTIOCTPOCHUS;

-yMETh CBOOOJHO ONEPUPOBATH MOHATUSIMHU: TUIOMIA/Ib
(burypsl, 00beM (HUTYpBI, BETHYNHA yTIIa, PACCTOSHUE OT
TOYKH JIO TUIOCKOCTH, PACCTOSTHHE MEXTY TPSIMBIMH,
[PACCTOSIHUE MEXTY IIOCKOCTSIMH, TUTOIIAb ChEepHl,
[UIOIa/(b TOBEPXHOCTU MUPAMUJIbI, IPU3MBI, KOHYCA,
[UTHHIPA, 00beM Ky0a, MPSMOYTOJIBHOTO Mapaljieienumnesa,
MUPAMUJIBL, TPU3MBL, IMIIMHIPA, KOHYCA, I1apa; YMEHUE
HAXOJUTh OTHOILIEHHE 00bEMOB MOJOOHBIX (QUTYD;

- YMETh CBOOOJTHO OTIEPUPOBATH IMOHSATUSIMU: JIBIKECHUE,
MapajuieTbHbIN IEPEHOC, CAMMETPHS Ha TUIOCKOCTU U B
[IPOCTPaHCTBE, MOBOPOT, TpeoOpa3oBaHKe MO00uUs,
mog00HbIe GUTYPBI;, YMEHHE PACIlO3HABATh PaBHBIC U
Mo100HbBIE PUTYPHI, B TOM YKCIIE B IPUPOJIE, UCKYCCTBE,
APXUTEKTYpE; YMEHUE UCTIONB30BaTh T€OMETPUUECKUE
OTHOIICHUS, HAXOAUTh TEOMETPUUECKUE BETMUMHBI (AJTMHA,
YTOJI, TUIOIIA b, 00BEM) MIPH PEIICHUU 33]1a4 U3 IPYTHX
Y4eOHBIX TPEMETOB U U3 PEATHbHOM KU3HU;

- YMeTb CBOOO/IHO OTIEPUPOBATH MOHSATHSIMH:
MPSMOYTOJIbHASI CHCTEMa KOOPIMHAT, BEKTOP, KOOPIHMHATHI
TOYKH, KOOPJIMHATHI BEKTOPa, CyMMa BEKTOPOB,
[MpOM3BEICHNE BEKTOPA HA YHCIIO0, PA3JIOKEHHUE BEKTOPa 10
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0a3ucy, CKaIsIpHOE IPOU3BEACHNE, BEKTOPHOE
[IPOU3BEACHUE, YIOJ MEKY BEKTOPaMH; YMEHUE
1CII0JIb30BAaTh BEKTOPHBIN U KOOPIMHATHBINA METO 1S
[pEIIeHHs TeOMETPUUYECKUX 3a7a4 U 3a7a4 APYTruX y4eOHBIX
[IPEIMETOB; ONIEPUPOBATH MOHATUSAMHU: MaTpula 2x2 u 3x3,
ONpPEIEIUTENb MAaTPULIbl, TEOMETPUUYECKUIN CMBICIT
ONpEIeTUTENS;

- YMETbh MOJIEJINPOBATh PEAJIbHBIE CUTYALIUU HA SI3bIKE
MaTeMaTUKH; COCTaBJISITh BhIPAKEHUS, ypaBHEHUS,
HEPaBEHCTBA U UX CUCTEMBI 10 YCIIOBUIO 3a]1a4H,
MICCJIEZIOBATh [TIOCTPOEHHBIE MOJIENIN C UCIIOIb30BAaHUEM
anmnapara anreOpbl, UHTEPIPETUPOBATH MOTYUSHHBIN
[PE3YJIBTAT; CTPOUTh MATEMAaTUYECKHE MOJEIH C IIOMOILBIO
FEOMETPUUECKUX MOHATUHI U BEJIMYMH, PELIATh CBS3aHHBIE C
HUMU [TPAKTUYECKUE 337a41; COCTABIISATh BEPOSTHOCTHYIO
MOJIETTb M1 MHTEPIPETUPOBATH NOJyUYEHHBINA PE3yJIbTaT;
[peIaTh NPUKIaIHbIE 3a]Ja4M CPEICTBAMU MaTEMaTHUECKOIO
aHaJIM3a, B TOM YUCIIE COLIMATIbHO-3KOHOMHYECKOTO U
(bU3UIECKOTO XapaKTepa,

- YMEHUE BBIOMPATh MOAXOSAIIUI METOT AT peIIeHUs
3a/j1au; MOHMMaHNUE 3HAYMMOCTA MaTEMATUKU B U3yYEHUU
[IPUPOTHBIX U OOIECTBEHHBIX MPOLIECCOB U SIBICHUI;
YMEHHE Paclo3HaBaTh MPOSBICHUE 3aKOHOB MaTEMAaTUKH B
ICKYCCTBE, YMEHHE NIPUBOANTH IPUMEPBI MaTEMAaTHUYECKUX
OTKPBITHUIA POCCUICKON M1 MUPOBOM MaTEMaTUYECKON HAyKH
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OK 02 Mcnonb3oBaTh
COBpEMEHHBIE CPENICTBA
[TOMCKA, aHaIu3a U
MHTEpIpeTalMi HH(OPMAIIUH,
1 MH(GOPMAITMOHHBIC
TEXHOJIOIMH ISl BBIITOJTHEHUS
3aj1a4 MpodecCHOHATBHON

eI TEIbHOCTH

B 001acTH IEHHOCTH HAYYHOTO MTO3HAHUS:
-copMUPOBAHHOCTH
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS

MHPOBO33PEHHUS,

JITUAJIOIS KYJIbTYD, CHOCO6CTBYI-OH_ICFO OCO3HAaHHIO CBOCTO
MCCTa B IOJIMKYJIbTYPHOM MHUPCE,

COBCPHICHCTBOBAHUEC SI3BIKOBOM M YHMTaTEIbCKOMH

KyJbTYpbl KaK CpEACTBAa B3aUMOJCHCTBUSA

JIFOAbMHA Y ITIO3HAHUA MHPaA,

MEKTY)|

OCO3HAaHUC IHECHHOCTU H&y‘-IHOfI JACATCIIbHOCTH,

ITOTOBHOCTbB OCYIICCTBJIATDH IMPOCKTHYIO H

MCCIIEIOBATENLCKYIO JESTEIbHOCTh MHAWBUYaIbHO U B
rpyImIe.

OBaneHne
[M03HABATENLHLIMH JCHCTBUSIMU:

YHUBEPCATIbHBIMU y4eOHBIMU

B) paboTa ¢ HHpopMaIuei:
BJIaACTb HAaBBIKAMH IOJIYYCHHA I/IH(l)OpMaIII/II/I 3|

MCTOYHHUKOB Pa3HBIX THIIOB, CaMOCTOATCIIbHO

OCYILLECTBIIATD
MHTEepIpEeTanio HH(OPMAIMK Pa3IMYHbIX BUIOB U GHopM|

MMOMCK, aHajHh3, CHCTEMATHU3aIUI0 W
[peACTaBICHUS;

- CO3/1aBaTh TEKCTHl B Pa3NUYHBIX (opMaTax C y4eToM
HasHAaYeHUs WHPOpPMAIMU U IIeNIeBOM

ONTUMANbHYI0 (OpMYy TPPEACTaBICHUS U

ayJIUTOpUH,
BHIOMpast
BH3yaJTN3aIiH;

OLICHUBATh JIOCTOBEPHOCTb, JETUTUMHOCTD
MH(pOpMalUY, €€ COOTBETCTBHE IPABOBBIM U MOPAJIbHO-

DTUYCCKHUM HOpMam;,

- YMETb ONEepPUPOBATh MOHATUSAMH: pallHOHAIbHAS (YHKIUS,

yHKIH, byHKims,
byHKIHA, TPUTOHOMETPUUYECKUE

TTOKa3aTCJIbHasA CTCIICHHAasA

morapudmudeckas

HAayKH M OOIECTBEHHOW MPaKTUKHU, OCHOBAHHOTO HalQyHKIMHU, OOpaTHble (QYHKIMHU; YMEHHUE CTPOUTH Trpaduky

M3YYCHHBIX  (DYHKIIHH, rpaduku

M3YUCHUHN MIPOUCCCOB U 3aBHCHMOCTeﬁ, IIpu pCIICHUHU 3ada4

HUCIIOJIB30BaTh IIpu

M3 JPpYyrux y‘le6HBIX npeaMEeToB M 3aJa4 H3 peaHBHOﬁ

PKH3HHM, BBIpaXaTh (OpMyJamMH 3aBUCHMOCTH  MEXKNY|

BCJIMYHUHAMMU,

YMETh  OINEPUPOBAaTh  TOHSATHSMH:  TOXAECTBO,
TOKJECTBEHHOE MpeoOpa3oBaHne, YpaBHEHUE, HEPABEHCTBO,
cCTeMa ypaBHCHMH M HEPAaBCHCTB, PABHOCHIBHOCTH,
YpaBHEHHMH, HEpaBEHCTB U  CHUCTEM,
HoKa3aTeJbHbIE,
TPUTOHOMETPHUUYECKHE

YMETh peElIaThb YpPaBHEHWS,

panroHaIbHbIE,
MppalvoHaJIbHbIE,
iorapupmMmuyecKue,

CTEIICHHBIE,
YPaBHEHUH,
HEpPaBEHCTBA U CHUCTEMBI;
HEpPABEHCTBA M CHUCTEMBI C IMOMOIIBIO Pa3IMYHbIX PUEMOB;
[pelIaTh YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C [TapaMeTPOM;
[IPUMEHSTh YpaBHEHHS, HEPAaBEHCTBA, MX CHCTEMbI JUIS
[pEIIEHNs MaTeMaTU4eCKUX 3aJad M 3ajJad M3 pa3IMyYHbIX
o0s1acTeil HayKH U peaslbHOM KHU3HH;
yMeThb CBOOOJHO ONEpUPOBaTh MOHATHAMHU: JBHXKEHUE,
Mapajule/IbHbI NIEPEHOC, CUMMETPUS Ha IUIOCKOCTH WU B
npeoOpa3oBaHue  MOJ00US,
pacro3HaBaTh

[IPOCTPAHCTBE,  MOBOPOT,

burypsl; ymeTh
on00HbIe (UTYPBl, B TOM YHUCIE€ B NPUPOJE, UCKYCCTBE,
ApXUTEKType;  yMEThb reOMETPHYECKUE,
OTHOILLCHMSI, HAXOIUTh '€OMETPUUECKUE BEIMUYMHBI (JUIMHA,

ro00HbBIE paBHBIE ¥

HUCIIOJIb30BaTh
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- WCIOJB30BaTh  CPEACTBa  MH(POPMALMOHHBIX |

KOMMYHHKAIIUOHHBIX TEXHOJIOTHI B pCeICHUN

KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPraHU3alMOHHBIX
TpeboBaHU

3aa4y ¢ CcoOJIIOIEeHHEM

TCXHUKH 6630H3CHOCTI/I, T'UT'HCHBI, pecypcoc6epe>I<eHI/I}1,

OProHOMHUKH,

[IPABOBBIX M ITUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM

0€301I1aCHOCTH;

- BJIaJCTh HaBbIKaMHM pACIIO3HABAHUS U  3alllUThl
WH(pOpMaIny, MH(POPMaAIIMOHHON 0e30macHOCTH
ITUYHOCTH

yroJi, IUIOIab, 00bEeM) MpPHU PpEIICHUH 3ajad U3 JAPYrHx
y4€OHBIX IPEIMETOB U U3 PEATbHOM KU3HU

OK 03 Ilnanuposats u
[pEaIn30BbIBATH COOCTBEHHOE
mpodeccnoHanbHOE U
ITMYHOCTHOE Pa3BUTHE,
[pEIPUHIMATETBCKYIO

e TeTbHOCTD B
podeccruonanbHOi chepe,
MCTIOJTB30BATh 3HAHUS 110
(brHAHCOBOW IT'PaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYaIUsIX

B obGnactu AYXOBHO-HPAaBCTBCHHOTO BOCIIUTAHUA:
HPaBCTBCHHOI'O

c(hOpMUPOBAHHOCTH
PTUYECKOTO MTOBEJCHUS;
- CIIOCOOHOCTH OIICHMBATh CHUTYallMI0 WU TPUHUMATH

CO3HaHMHs,

OCO3HAaHHBIC PEIICHHUS, OPHEHTHPYICh Ha MOPAaJIbHOA
HpaBCTBeHHHG HOpMLI U OIE€HHOCTH,

- OCO3HAHUEC JIMYHOI'O BKJIa/la B ITIOCTPOCHUC YCTOI\/'I‘II/IBOFO
Oynyuero;

- OTBCTCTBCHHOC OTHOILICHNWEC K CBOUM POAUTCIIAM U (I/IJ'II/I)
JAIPYTr'uM YWICHaAM CEMbHU, CO3JaHHUIO CEMbU Ha OCHOBC
OCO3HAHHOI'O TPHUHATHA HCHHOCTCIZ CEMEWHON >KWU3HU B
COOTBCTCTBUU C TpaAULIUAMHU HAPOIAOB POCCI/II/I;

OBianeHue YHHUBEPCATBHBIMHU PETYJIATHBHBIMHY|
NEHCTBUSAMMU:

a) CAaMOOPTaHU3AIHUS:

- CaMOCTOSITENIBHO ~ OCYIIECTBIISITh  MMO3HABATEIBHYIO
NesITeNIbHOCTh,  BBISBJIATH  MPOOJEMBI, CTaBUTh U
(hopMynupoBaTh cOoOCTBEHHBIE 3a7a4u B

- YMCThb OIICPHUPOBATDH IIOHATHUAMM palrOHAJIbHBIC,
HPppaliOHAJIbHBIC, IIOKa3aTCJIbHBIC, CTCIICHHBIC,
J'IOl"apI/I(l)MI/I‘{eCKI/Ie, TPUTOHOMCTPHUYCCKUC YPABHCHUA U

HEPaBEHCTBA, X CHCTEMBI;
- YMETh ONEPHUPOBATH MOHATHIMH: MHOTOTPAHHHUK, CEUCHHUE
MHOTOTpaHHHKa, KyO, apajuie/ienure/1, mpu3ma, MupaMua,
(burypa ¥ MOBEPXHOCTh BpPAIICHUS, IMIMHAP, KOHYC, IIap,
ctepa, burypst MJIOCKOCTH,
Kacaromasicss  cepbl, IMWIHHIPA,
MOBEPXHOCTH TTHPAMU/JIBI,
mom@anb  cepbl,  00BEM
apasuiesienuIea, MAPaMU/Ibl, TIPU3MBI, ITWIKHIPA, KOHYCA,

CCUCHUA BpalicHus,

KOHYCa, Iiomanab
KOHYCa, NUIUHIpA,

MPSIMOYTOJIBHOTO

MIPU3MBI,
KyOa,

[apa; yMeHre n300pakaTh MHOTOTPAHHUKH W TTOBEPXHOCTH
BpaIleHUsI, UX CEUCHUs] OT PYKH, C MOMOIIBIO UYEPTEKHBIX

yMETh
YMETh

MHCTPYMCHTOB n OJICKTPOHHBIX CpCACTB;

[pacro3HaBaTh MIPOCTPAHCTBE;

[PACIIO3HAaBaTh IPAaBHUJIbHBIC MHOT'OI'PAaHHUKH

CUMMETPHUIO B

- YMETb OIIEpUPOBATh MOHATUAMMU: IPSIMOYIOJIbHAs CUCTEMA
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00pa3oBaTeNbHOW  JEATENBHOCTH M JKU3HEHHBIX|
CUTYaLUsX;

- CAMOCTOSITENIFHO COCTABIIATH IUIAH PELICHUs MPOOIEeMBI
C  Yy4eToM pecypcos,

BO3MOXHOCTEU U MPEANOYTECHUI;

HUMCIOIINXCA COOCTBEHHBIX]
- 1aBaTb OLICHKY HOBBIM CUTYALIUsIM;

crocoOcTBOBaTh  (OPMHPOBAHUID U MPOSBICHUIO

[IUPOKON 3SpYOUIMM B pa3HbIX oO0NacTAX 3HAHUM,

[IOCTOSIHHO  IOBBIIaTh CBOM  0Opa3oBaTeNbHBIM U
KYJIbTYPHBIH YPOBEHb;

0) CAMOKOHTPOJIb:

MCIIOJIb30BAaTh  MPHUEMbl  pediieKCHMH  JUIsl  OLEHKH

CUTYyalllu, BBIOOPA BEPHOT'O PEIICHMS;

- YMETb OLICHMBaThb PUCKH U CBOEBPEMEHHO NPUHHMMATH
[PELIEHNS 10 UX CHHIKEHUIO;

B) SMOLIMOHAJIbHBIN IIPEANOIIATr AN
c(hOpMHUPOBAHHOCTb:

BHYTPEHHEH MOTHMBAIMM, BKJIIOYAIOLIEH CTpEMIICHUE K

HHTEIUICKT,

ITOCTUXKCHUIO neiu 158 yCexy, OIITUMU3M,
MHUMAaTUBHOCTb, YMEHHUE JIEUCTBOBATH, UCXO/Isl U3 CBOUX
BO3MOXKHOCTEI;

- OMIIATUM, BKJIIOYAIOIICH
PMOLIMOHAIIBHOE COCTOSIHUE JPYIMX, YUUTHIBATh €r0 IMpHU

CIOOCOOHOCTh K|

CIIOCOOHOCTH ITOHUMATH
OCYIIECTBICHUH
COYYBCTBHIO M COTIEPEIKUBAHUIO;

- COINHUAJBbHBIX HABBIKOB, BKJIOYAIOIIHUX CHOCO6HOCTB

JIpYTUMH
UHTEpEC U

KOMMYHUKAaINH,

BLICTpPAaNBAaTh OTHOIICHUA C

3a00TUTHCA,

JIFOJIbMU,

MPOSIBIISATH paspenarh

KOOpJMHAT,

KOOPJMHATHI

TOYKH, BEKTOp, KOOpPJIMHATHI

BEKTOpA, CKAJIIPHOE IPOU3BEAECHUE, YTOJl MEXY BEKTOpaMH,

CymMMa BCKTOPOB,

MMPOU3BCACHUC BCKTOpPAa Ha YHCIIO;

HaXOOUThb C IIOMOIIBbKO H3YYCHHBIX (bOpMy.]'[ KOOPJIUHATBI
CCPEANHBI OTPE3KA, PACCTOAHUC MCXKAY ABYMA TOUYKaMU
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KOH(JINKTHI

OK 04 DddexTrnBHO
B3aMMOJICMICTBOBATH U
paboTaTh B KOJUICKTHBE H
KOMaH1e

FOTOBHOCTh K CaMOpPa3BUTHUIO, CAMOCTOSITEIBHOCTH U
CaMOOTIPEIEIICHUIO;

-OBJIaJICHHE HAaBBIKAMU  Y4€OHO-HCCIIEI0BATEIbCKOM,
[MPOCKTHOM M COLIMAIILHOM JCSATEIBHOCTH;

OBnageHue KOMMYHHUKATHBHBIMU
MENCTBUSIMU:

0) COBMECTHAsl IeATEIIbHOCTh:

YHUBCPCAJIbHBIMU

- IOHUMAaTh W WCIIOIh30BaTh MPEUMYIIECTBA KOMAaHIHON
1 MHIMBUIYaJIbHOU PabOTHI;
COBMECTHOU

- IIPpUHUMATh e

OpraHu30BBIBATH W KOOPAMHUPOBATH JEHUCTBHS IO €€

JIeSITEIILHOCTH,

TOCTHKEHHIO: COCTABIIATH IJIaH JCHCTBHI, paclipeesTh
PO C y4YEeTOM MHEHUH YYaCTHUKOB OOCYXKIaTh
[PE3yNbTaThl COBMECTHON PaOOTHI;

- KOOPJIMHUPOBAaThH U BBIIOJHATH PabOTy B YCIOBHSIX
PEATHHOTO, BHUPTYaJIBHOTO ¥  KOMOWHUPOBAHHOTO
B3aMOJCHCTBUS;

- OCYIICCTBIIATH TTO3UTHBHOE CTPATETHUYCCKOE TTOBEICHUE
B pa3IMYHBIX CHUTYaIlUsAX, IPOSBISITH TBOPUYECTBO H
BooOpaskeHue, ObITh MHUIIUATUBHBIM.
OBnaseHue YHHUBEPCATbHBIMU PETYIATUBHBIMHY|
TeCTBUSIMU

) IPUHATHE Ce0s ¥ IPYTHX JIFOICH:

- IIPUHUMATh MOTHMBBI U apryMEHTHI IPYTUX JIIOJAEH IpU

- YMETb OIIEpUPOBATh IIOHATUSMH: CIYYalHBIA OIBIT W
CIIy4aifHOE COOBITHE, BEPOSTHOCTH CIIY9alHOTO COOBITHS,
YMETb BBIYUCIIATH BCPOATHOCTDH C HCIIOJIB30BaHUECM
rpadUuecKux METOJOB; MPUMEHATH (DOPMYIBI CIOKEHHS U
[YMHOKEHUSI BEpOSATHOCTEW, KOMOHMHATOpHBIE (aKThl U
(opMyINbl TIpU pEIICHUH 3a/lady; OLIEHHWBATh BEPOSITHOCTH]
[pETbHBIX  COOBITHMI; 3HAKOMCTBO CO  CIy4ailHBIMHU
BEINYNHAMH;, YMEHHE IIPUBOJUTL IIPUMEPHI IIPOABICHUSA
3aKOHA OOJBIIMX YUCENT B HPHUPOAHBIX U OOIIECTBEHHBIX
IIBJICHUAX

- YMETh CBOOOJHO OIEPUPOBATh IOHATUSIMH: CTENECHb C
[EIbIM  ITOKa3aTelleM, HaTypaJbHOU
CTENEHb C CTENEHb C

1eliCTBUTEIILHBIM (BGH_IGCTBCHHHM) IIOKa3aTcCJiEM, J'IOFapI/I(l)M

KOpPCHb CTCIICHU,

pallHOHAJIBHBIM  TTOKAa3aTEJICM,

4uciia, CHHYC, KOCUHYC U TAHI'CHC ITPOU3BOJIbHOI'O YU CJIA,

rpaduk|
KOMIO3UIUS  (QyHKIUH,

yMeTh CBOOOJHO ONEPUPOBATh TOHATHIMU:
(dbyHKIMM, oOpaTHas QYHKIHS,
miHelHas (QyHKOWS, KBaapaTHuyHas (YHKIHS, CTETICHHAs
(GYHKIAS C TETbIM  MTOKa3aTelieM, TPUTOHOMETPHYECKHUE
(GyHKIMH, OOpaTHbIE TpPUTOHOMETpUYECKHE  (DYHKIIMH,
MokazaTelbHass M Jorapupmuueckas (GYHKIHUH; YMETh
cTpouth Tpaduku (YHKIMHA, BBIIOJIHATH HpeoOpa3oBaHUs
rpaduKoB PyHKIIHIA;

- YMETh HUCHOJb30BaTh TIpaduku (QYHKIUH AT HU3ydeHHS
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QHAJIN3€ PE3YJIbTATOB JICATEIbHOCTH;
- NpU3HABAaTh CBOE IMPAaBO W MPaBO APYrHX JOJEH Ha
OIOKH;

- pa3BHUBaTh CHOCOOHOCTh IMOHMMAaTh MHUpP C IO3WIUHU
IPYTroro 4esoBeKa

[IPOLIECCOB M 3aBUCHUMOCTEH IIPU PELICHHUM 3a4a4d U3 JPYTUX
yU€OHBIX TPEJIMETOB M W3 pealbHOW >KHU3HHU; BBIPAXKATh
(hopMyIaMu 3aBUCUMOCTH MEX]y BETHUYNHAMU;

- CBOOOJHO ONEpPHPOBATH MOHATUSAMH: YETHOCTh (YHKLHUH,

MEePUOANYHOCTh  (YHKIUH, OTPAaHHUYEHHOCTb (YHKIIHH,
MOHOTOHHOCTb byHKIHIH, HKCTPEMYM byHKIUY,
HauOoNblllee U HaWMEHbIee 3HaueHUus (YHKIUU HA|

MIPOMEKYTKE; YMETh POBOUTH HCCIICIOBAaHUE (PYHKIIHH;
- YMETh HCIOJb30BaTh CBOWCTBA W TpaduKu (QYHKIIHHA IS
[pEIICHUS ypaBHCHUI, HEPABEHCTB M 3aJla4 C IapamMeTpamu;

M300pakaTh Ha KOOPJAMHATHOM IUIOCKOCTH MHOXECTBA)
[pEIIeHU ypaBHEHUH, HEPABEHCTB M UX CHCTEM
OK 05 OcymecTBisTh YCTHYIO [B 0011acTH 3CTETUYECKOTO BOCIIUTAHUS: - YMETh ONepUpoOBaTh MOHATUSIMU: cpenHee

11 TMCbMEHHYIO
[KOMMYHUKAIIUIO HA
rOCy/1apCTBEHHOM SI3bIKE
Poccuiickoit denepanmu ¢
lyueToM ocoOeHHOCTeN
COLIMAJIBHOTO U KYJIbTYPHOTO
KOHTEKCTa

- OCTETUYECKOE OTHOUIEHHWE K MHUPY, BKIIOUAs J3CTETUKY
ObITa, HAYYHOTO W TEXHUYECKOTO TBOPYECTBA, CIIOPTA,
TpyZa U OOIIECTBEHHBIX OTHOIIECHUH;

CIIOCOOHOCTH BOCIIPMHUMATb  PA3JIMYHBIC BUbI
MCKYCCTBA, TpaaWIIMKU M TBOPYECTBO CBOCTO U APYIUX
HApOJd0B, omymarb BOS,HGP’ICTBI/IC
MCKYCCTBA,

Y6C)K,ZLCHHOCTB B 3HAYMMOCTH OJId JIMYHOCTU WU

O6U.ICCTB8. OTCYCCTBCHHOTO W MHUPOBOI0 HCKYCCTBA,

OMOIIMOHAJIbHOC

PTHUYECKUX KYJIbTYPHBIX TPAJHLIMA M  HApPOJIHOIO

TBOPYECTBA;
- TOTOBHOCTh K CaMOBBIPOKEHHIO B pa3HBIX BHAAX
MCKYCCTBa, CTPEMJICHHE TIPOSIBIISTH Ka4eCTBa TBOPUYECKON
ITMYHOCTH;
OBiaseHue

YHUBCPCAJIbHBIMU KOMMYHUKATHBHBIMHU

apupMeTHueckoe, MeAMaHa, HauOoJbllee W HauMEHbIIee
BHAUEHUS, pa3Max, IUCIEpCHUsi, CTaHAAPTHOE OTKJIOHEHUE
YICIIOBOr0 HaOOpa; yMEHHE HU3BIIEKAaThb, UHTEPIPETHPOBATH|
MH(pOpMalLINI0,  MPEACTABIECHHYIO Tabnunax,
uarpammax, rpadukax, OTpa’karollyl0 CBOMCTBa peajbHbBIX|
[POLIECCOB U SBJICHMH; MNPEACTaBIATh HHMOPMAIHIO C

TTOMOIIIBIO Ta6J'II/II_I n HUCCICI0BATH

B HQ

Auarpamm;
CTATUCTUYCCKUC JITAaHHBIC, B TOM YHUCJIC C NPHUMCHCHUCM
rpa(bnqecxnx MCTOHOB U 3JICKTPOHHBIX CPCIACTB,

- yYMETh OIEPUPOBATh TOHATHUSMHU: TOYKA, TpsMas,
[JI0CKOCTD, MIPOCTPAHCTBO, JIBYTPaHHBIN yTOodI,
CKPEITUBAIOIIHECS MIpsIMBIE, napajuieIbHOCTh u

MEePIEHIUKYISIPHOCTD TPSMBIX M TUIOCKOCTEH, YTOJ MEXIY|
MPSMBIMU, YTOJI MEXKY IPSIMON U IIOCKOCTBIO, YTOJI MEXY)|
[JIOCKOCTSIMU,

pacCTodHrue OT TOYKU OO0 IIJIOCKOCTH,
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NICHCTBUSAMMU:

a) oOmeHue:

- OCYIIECTBIIATh KOMMYHHUKAIIUU BO BCEX Cepax KU3HH,
- pacro3HaBaTh HeBepOaIbHBIE CPEACTBA OOIICHHUS,
[MOHMMAaTh 3HAYEHHE COLMAIbHBIX 3HAKOB, PACO3HABAThH
[PEANOCHUIKA KOH(JIUKTHBIX CUTyallMd M CMAr4ath
KOH(JIUKTHI,

- pa3BEepHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3PEHUS C

M CIIOJIb30OBAHHUEM A3BIKOBLIX CPCIACTB

[PACCTOAHHNC MCKOY IIpsAMBIMH, PacCToAHNC MCIKOY]

[JIOCKOCTSIMU;
- YMETh HCIOJIb30BaTh IPU PEIICHUU 33Ja4 H3yYEHHBIE
(akTbl M TEOpEeMbI

[pazMepbl 00BEKTOB OKPYKAIOIIEro MUpa

INIAaHUMETPpHUH, YMCHHUEC OILCHUBATDH

OK 06 ITposiBnsTh
pa)<1aHCKO-NATPUOTHUECKYIO
[MO3HIIMIO, IECMOHCTPHUPOBATh
0CO3HAHHOE MOBEJACHNUE HA
OCHOBE TPaJUIIMOHHBIX
00IICUETIOBEYECCKUX
IIEHHOCTEH, B TOM YHCIIE C
yI€TOM rapMOHHU3AINN
MEKHALTMOHAIBHEIX U
MEKPETUTMO3HBIX OTHOIICHUIH,
[IPUMEHSITH CTaHIAPTHI
QHTHKOPPYIIIHOHHOTO
[TOBEICHUS

- 0CO3HAHHE OOYYAIOIIMMUCS POCCUHUCKON TPaXJaHCKOU
JICHTUYHOCTH;

- 1ICJICHANPABICHHOE pPa3BUTHE BHYTPEHHEW MO3MLUU
IIMYHOCTHU HAa OCHOBE JyXOBHO-HPaBCTBEHHBIX LIEHHOCTEM]
HaponoB Poccuiickoii denepauuu, HCTOPUYECKUX U
HallMOHATBHO-KYJIBTYPHBIX Tpaauluii, (HOpMHUPOBaHUE
CHUCTEMbI 3HAYMMBIX IIEHHOCTHO-CMBICIOBBIX YCTaHOBOK,
AQHTUKOPPYIIIMOHHOTO MHPOBO33pPEHHUS, MPAaBOCO3HAHUS,
PKOJIOTUYECKON KYJIbTYPBhI, CHOCOOHOCTH CTABUTH IEIH U
CTPOUTH KU3HEHHBIE IIJIaHBI;

B dyacTu rpak1aHCKOr0 BOCIIUTAHUS:

OCO3HAHUC  CBOHUX

KOHCTUTYHMOHHBIX IIpaB U

O6H38.HHOCTCI:I, YBAKCHHUC 3aKOHA U IPABOIIOPAAKA,

IIPHUHATHC TPAAUIUOHHBIX HalTMOHAJIbHBIX,

00IIEUEI0BEYECKUX TYMaHUCTHYECKUX 151
)IeMOKpaTquCKHX HeHHOCTeﬁ;

- TOTOBHOCTbH HpOTI/IBOCTOSITI) NICOJIOTUN 3KCTpeMI/I3Ma,
HallMOHAIN3Ma, KceHopoouH,

JTUCKPUMUHALIUA IO

COIIUAJIbHBIM, PCIIUTHO3HBIM, pPaCOBbBIM, HAlIMOHAJIbHBIM

- YMETb OIIEPUPOBATH MIOHATHUIMU: IPSIMOYIOJIbHAsI CHCTEMA
KOOpAMHAT, KOOPAUHATHI TOUYKH, BEKTOP, KOOPIUHATBI
BEKTOPA, CKAJSIPHOE MPOU3BEIECHUE, YTOJI MEXY BEKTOPaMH,
CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOPA HA YUCIIO;
HAXOJUTh C OMOILBIO U3YYEHHBIX (POPMYIT KOOPAUHATHI
CEpEIUHBI OTPE3KA, PACCTOSHUE MEXKY IBYMsI TOUKAMH;
-yMETh BbIOMpaTh MOAXOAAIIUN U3y4YEeHHBIH METOJT AJIst
[peIIeHUs 3a/1a4M, paclio3HaBaTh MaTeMaTH4eCKHe (PaKkThl U
MaTeMaTHYeCKHE MOJIETN B IPUPOIHBIX M O0IIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHNE IPUBOJUTH IPUMEPDI
MaTeMaTHYECKUX OTKPBITUM POCCUNCKON U MUPOBOU
MaTeMaTHYECKOW HAYKH.

- YMETb OIEPUPOBATh NOHATUAMM: CIy4YallHBIH ONBIT U
CTy4aiiHOe COOBITHE, BEPOSTHOCTH CIyYaHOTO COOBITHS;

YMETh c
rpadUyecKuXx METOJO0B; MPUMEHATH (HOPMYIBI CIOKEHHS U

BBIYUCIATH BCPOATHOCTDH UCIIOJIB30BaHHUEM

[YMHOKEHUSI BEpOSATHOCTEHW, KOMOHMHATOpHBIE (aKThl U
(dopMysbl IpU pPEUIEHHH 3aJad; OLIEHUBATb BEPOATHOCTH

co

COOBITHI;  3HAKOMCTBO CIIy4alHbIMY|

[peaJII:HLIX
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[IpU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYI JEATEIBHOCTH B
MHTEpeCcax TPaKIAHCKOTO OOIECTBa, Yy4acTBOBAaTh B
caMOynpaBlieHUH B 00111e00pa30oBaTeIbHON OpraHu3alun
11 IETCKO-IOHOUIECKUX OpraHU3alMIX;

- yMEHUE B3aMMOJICHCTBOBATh C  COLMAJIbHBIMU
MHCTUTYTAMU B COOTBETCTBHM C HX (QYHKIUSIMH H
Ha3HA4YCHHUEM;

- TOTOBHOCTb K TYMaHHTapHOM M  BOJIOHTEPCKOH
NeATEIbHOCTH;

[MaTPUOTHYECKOI0 BOCIIMTAHUS:

- cOpPMUPOBAHHOCTh  POCCHUHCKOH  TpaKIaHCKOU
MIEHTUYHOCTH, IIaTPUOTU3MA, YBAXEHUS K CBOEMY]
Hapoly, 4YyBCTBAa OTBETCTBEHHOCTH Iiepen, PoauHoi,
TOPIOCTH 3a CBOM Kpal, cBOKO PoauHy, CBOW A3BIK U
KYJIbTYpPY, IPOLUIOE U HACTOSIIEE MHOIOHAIIMOHAIBHOIO
Hapona Poccuu;

- LEHHOCTHOE OTHOIIEHHME K TIOCYJapCTBEHHBIM
CUMBOJIaM, MCTOPUYECKOMY M NPHUPOAHOMY HACIIEIUIO,
[MaMATHUKaM, TpaauLHSIM HapoJI0B Poccun,
nocTvkeHusM Poccun B Hayke, HCKYCCTBE, CIIOpTE,
TEXHOJIOTUAX U TPYJIE;

- ujelHas yOeXJIeHHOCTh, TOTOBHOCTh K CIIY)KEHHUIO U
Ramure OTeuecTBa, OTBETCTBEHHOCTH 32 €ro Cyab0Y;
OCBOEHHBIE 00YUaAIOLUMUCT MEXIPEIMETHBIE TIOHATUS U
YHUBEpCaJbHble Yy4yeOHble JIeHCTBUS (PETYNSATHBHBIE,
[M03HABaTEIbHbIC, KOMMYHUKAaTUBHBIC);

- CIIOCOOHOCTh MX HCIOJIb30BaHHUS B IO3HABATENIbHON U

BEIMYMHAMHU; YMEHHUE TPUBOJIUTH IMPUMEPHI POSBICHUS
3akoHA OOJBIIMX YHCEN B TMPHUPOIHBIX U OOIIECTBEHHBIX
STBITCHHSIX
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COL[PIaJIBHOI;'I MPAaKTUKEC, TOTOBHOCTH K CaAMOCTOATCIIbLHOMY|

[JIAHUPOBAHUIO u OCYIIIECTBIICHUIO yueOHOH|
NeSTeIbHOCTH, OpTraHU3alui y4eOHOTO COTPYTHUYECTBA
C Telaroru4ecKuMH pabOTHUKAMH M CBEPCTHUKAaMH, K
Y4aCTHIO IIOCTPOECHUH VHJVBHTyaJIbHOU
00pa3oBaTeNbHON TPACKTOPUH;

- OBJIaJICHUC HaBbIKaMH y‘l€6HO-I/ICCHeI[OBaTeJ'ILCKOI7I,

B

[IPOCKTHOM U COLMAJILHOM NEATEIBHOCTH

OK 07 CogeilicTBOBaTh
COXPAHEHUIO OKPYKAOLIEH
Cpenbl, pecypcocOepeKeHHUIo,
[IPUMEHATH 3HaHUS 00
M3MEHEHNUHN KIIMMaTa,
[IPUHIUIIBI OEPEXKIINBOTO
[TPOM3BOJICTBA, 3PPEKTUBHO
NIEHCTBOBATh B UPE3BBIYANHBIX
CUTYaIUsIX

- HEC IMPpUHHUMATh I[GﬁCTBPISI, IMPUHOCAIINEC BpEh
OKpY>KalolleH Cpere;

- yMETh MIPOTrHO3UPOBATh HeOJIaronpusITHHIC
PKOJIOTMYECKUE MOCTIEICTBUSA MpePUHIMAEMbIX

NIEHCTBUM, IPEAOTBPALLATD UX;

pacliipuTb ONBIT ACATCIIBHOCTU JKOJIOTHYECKOM

HaIpaBJIEHHOCTH;

- pa3pabarbIBaTh IUIaH pPEUIEHHUs] MPOOJEMBbl C Y4ETOM
QHaJIN3a UMEIOIINXCS MaTEPUATBHBIX U HEMaTepHaIbHBIX
[pECYpPCOB;

- OCYLIECTBIATH IleJICHANpPaBIECHHBIH IOMCK IEepPeHoca)
CpeAcTB M cHocoOOB JeicTBHA B NMpO(hecCHOHAIBHYIO
cpeny;

YMETh TEPEHOCHTh 3HAaHHS B IIO3HABATEIBHYIO U

IMIPAKTUYCCKYIO obnactu KHU3HCACATCIIBHOCTH,

npeajaratb HOBBIC IIPOCKThI, OLOCHHUBATL HACU (|

[MO3UIIMM HOBU3HBI, OPUTHUHAIHHOCTH, TMPAKTUYECKON
3HAYUMOCTH,
- J1aBaTh OIICHKY HOBBIM CHUTYyalHMsM, BHOCHUTH

KOPPCKTHUBBI B JCATCIBHOCTH, OLICHUBATH COOTBCTCTBUC

- YMETh OIEPUPOBAThH MOHATHAMU: (YHKIHUS, HEMPEPHIBHAS
(GyHKIMS, TPOM3BOIHAS, MEPBOOOpa3Has, OIpeeCHHBIH
MHTErpajl; yMETbh HaXOIUTh MPOU3BOIHBIC 3JIEMEHTAPHBIX|
(yHKLIMH, UCTIONB3Ys CIIPABOYHBIE MaTEpUallbl; UCCIEI0BATh
B IpPOCTEHIIMX cCiydasX (YHKIUM HAa MOHOTOHHOCTB,
HaXOJUTh HauOOJbIINEe U HAaMMEHbIINE 3HauUeHUs (PyHKIIHIA;
MHOTOYJIEHOB €

rpaduku HCIIOJIb30BaHHUEM|

MaAaTEMaTU4ICCKOIo

CTPOUTH

arnmapara aHaIu3a; IIPUMEHSATH
[IPOM3BOJHYIO IIPX PEUICHUM 3a/]a4 HA JABUKECHUE; pelaTh
[PaKTUKO-OPUEHTHPOBAHHbIE 33Jaud Ha HauOosblIuEe WU

HAWUMCHBINNEC 3HAUCHUSA, HAa HAXOKIACHUC ITIYyTH, CKOPOCTU H

YCKOpEHUS;
- yMETb  ONEpUPOBATH  IOHATHUAMU:  JABWKEHHUE B
[pOCTpaHCTBE, MNOJ00HBIE (UTYpl B  IPOCTPAHCTBE;

MCMOJIb30BaTh OTHONIEHHWE IUIONIAJE TMOBEPXHOCTEH W
00BEMOB MOAOOHBIX PUTYp MPU PEIICHUH 33]1aY;

YMETh BBIUUCIATH TEOMETPUYECKHE BEIMYMHBI (JIJTMHA,
yToJ1, TUIOIIA/lb, 00BbEM, IJIOLIa/lb MOBEPXHOCTH), UCIOJIb3YS
M3y4eHHbIE (OPMYIIBI U METOIbI
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[pE3yJIbTaTOB LIEIAM

[1K 2.1 CtpykTypupoBaTh
11 (hpOBBIE TaHHBIE JIS
myOJIMKanuu

TOTOBHOCTH K aKTUBHOM JCATCIIBHOCTH TEXHOJIOTHYECKON
14 COHHaHBHOﬁ HaIIpaBJICHHOCTH, CIIOCOOHOCTE
MHULIUUPOBATDH, INIAHUPOBATL U CAMOCTOATCIIbBHO
BBIIIOJIHATE TaKYI0 JCATCIbHOCTD,

- HHTEpeC K pa3inyHbIM cepam mpodeccHoHaTbHON
NeSITEIbHOCTH,

- YMETb [IEPEHOCUTh 3HAHMS B IO3HABATEIIbHYIO U
[IPAKTUYECKYIO0 00JIaCTH KU3HEIEATEIIbHOCTH;

- YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX
o01acTe;

- BBIJIBUTaTh HOBBIE UJEH, NIPEIaraTb OpPUruHAIbHbIE
MOJXObI U PEIICHHUS;

1 CITOCOOHOCTD UX HCIIOJIb30BAaHMS B ITO3HABATEIIBHON 1
COLIMAJIBHOM ITPAKTHUKE

OIPCACIIATh LUCIIN ACATCIIBHOCTH, 3a/laBaTh MapaMETpPhbl U
KPUTCPUU UX NOCTUIKCHUS,

- paboTa ¢ nHpopMmaIme:

- BJIaJIETh HaBBIKAMHU IOJTy4YeHHs HH(POpMAIUU U3
MCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSTEIBHO
OCYIIECTBIISTH MIOMCK, aHAIIN3, CHCTEMATH3AINI0 1
MHTEPIPETAINIO HHPOPMAIIMY PA3TUIHBIX BUIOB U (HOPM
MpPEICTABIICHHS,

- CO3/1aBaTh TEKCTHI B PA3JIMYHBIX (popMaTax ¢ y4eToM
Ha3zHAYeHUsS HHOOPMAINH U TIeTICBOW ayJIUTOPHUH,
BBHIOMPAsi ONITUMANIbHYIO (POPMY MpEICTABICHUS U
BH3yalTN3aIiH;

- OHCHHUBAaTb JOCTOBECPHOCTDb, ICTUTUMHOCTD

BJIa/IE€Th METOJJaMU JI0Ka3aTeIbCTB, AITOPUTMAMHU PEILICHUS
Basay; ymeHue GopMyaupoBaTh ONpeesieHus, aKCUOMBI U
TEOpEMBI, IPUMEHSTh UX, IPOBOJUTH JI0Ka3aTeIbHbIC
[pAaCCYXJICHUSI B X0JI€ PELICHHUS 3a/1a4;

- YMETh pelIaTh TEKCTOBBIE 3a7ja4l pa3HbIX TUIIOB (B TOM
UKClie Ha MPOLIEHTHI, JOJU U YaCTH, Ha ABM)KEHUE, padoTy,
CTOMMOCTb TOBapOB U yCIIyT, HAJIOTH, 331a4u U3 o01acTu
YIIpaBJIE€HUS JIMYHBIMUA U CEMEUHBIMU (PUHAHCAMMU);
COCTABJIATH BBIPAXKEHUs, YPABHEHUS, HEPABEHCTBA U UX
CUCTEMBI I10 YCIIOBUIO 33J1a4H, UCCIEA0BATh IIOJIyYEHHOE
[pellIeHHEe U OLEHUBATh MPABIONOJ00HOCTh Pe3yIbTaTOB;

YMETb MOACIIMPOBATE PCAJIbHBIC CHUTyallMM Ha A3BIKC

MAaTEMATUKU, COCTAaBJIATH BBIPpaXXCHUA, YpaBHCHHA,

HEpaBeHCTBA M MX CHUCTEMbl [0 YCJIOBHIO 3aJayd,
MCCIIeIOBaTh IIOCTPOCHHBIE MOJEIN € HCIOJIb30BaHHUEM
anmnapata  anreOpbl, HUHTEpHPETUPOBATH  IOJYYECHHBIH
[pE3YJIbTAT; CTPOUTH MATEMATUYECKHE MOJEIH C IOMOIIBIO
TEOMETPUUECKUX TIOHATUN U BEJIMYUH, PEIIATh CBA3aHHBIE C
HUMU TPaKTHUYECKHUE 3a7aud; COCTaBJIATh BEPOSTHOCTHYIO
MOJIETb W HMHTEPIPETUPOBATH IOJIYYEHHBIH PE3YyJIbTaT;
[pelaTh MpUKJIaJHbIe 337a4u CPEeICTBAMU MaTEeMaTHUECKOTO
aHalM3a, B TOM YHCJIE COLHUAIbHO-)KOHOMHYECKOIOo U

(bU3UIECKOTO XapaKTepa,
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MH(pOpMAaINHY, €€ COOTBETCTBUE MPABOBBIM U MOPAJIbHO-
PTHYECKUM HOPMaM;

- WCIOJB30BaTh  CPEACTBA  WHGPOPMAIMOHHBIX U]
KOMMyHI/IKaI_II/IOHHBIX TEXHOJIOT U B peI_HeHI/II/I
KOIHUTHBHBIX, KOMMYHHUKATHBHBIX M OpPraHU3allHOHHBIX|
3agad ¢ COOMIOZeHHEM TpeOOBaHUN  APrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PECypcocOepekeHus,
[IPaBOBBIX M JTHYECKHUX HOPM, HOPM HH()OPMAIHOHHOM
0e30IMacHOCTH;

[1K 2.4 CobupaTh CTaTUCTUKY
[0 pe3yabTaTtaM paboThl

- TOTOBHOCTH K TPY/y, OCO3HAHHE [IEHHOCTH MacTEepPCTBa,
TPYIOJIO0HE;

- TOTOBHOCTh K aKTUBHOM JICATEIbHOCTH
TEXHOJIOTMYECKOW U COLMAIbHON HAITPABJICHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATH, TIIAHHUPOBATH U
CaMOCTOSITENTFHO BBITIONHATH TaKYIO 1€ATEIbHOCTE;

- HHTEpeC K pa3Iu4HbIM cepam mpodhecCUOHATHLHOM
NesATETLHOCTH,

OByaneHne yHUBEPCAIbHBIMU Y4eOHBIMU
[MO3HABATEIbHBIMH JICHCTBHAMMU:

a) 0a30BBIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSTEIBHO (hOPMYIMPOBATH U AKTYaIM3HPOBATH
po0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBAThH CYIIECTBEHHBIN MPU3HAK WU
OCHOBAHUS JJIsl CPABHEHUS, KIIACCU(PUKALIUN U
0000IICHMS;

- OIIPEJICIISATh [EJTH ISATEIIbHOCTH, 3a/1aBaTh apaMeTPhl
W KPUTEPUH MX JOCTHIKCHHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B
[paccMaTpUBaEMBbIX SIBJICHUSX;

-BJIaJICTh METOJJaMH JOKA3aTENbCTB, aITOPUTMAMU PEIICHUS
Baad; yMeHUue GOpMYyITUPOBATH OMPECIICHHUs, AaKCUOMBI H
T€OPEMBI, IPUMEHATH UX, TPOBOJIUTH JOKA3ATEIbHbIE
[pacCyX/I€HUsI B X0JI€ PELIeHMs 3a/1a4;

- YMETh pelIaTh TEKCTOBBIE 3a7a4ll pa3HbIX TUIIOB (B TOM
UKcIIe Ha MPOLIEHTHI, 10JIU U YacTH, Ha IBWKEHUE, paboTy,
CTOMMOCTh TOBapOB U YCIYT, HAJIOTH, 3a/1a41 U3 00JIaCTH
YIIpaBJICHUS JINYHBIMU U CEMEHHBIMU (PUHAHCAMM);
COCTaBJISITh BBIPAXKECHUS, ypaBHEHUs, HEPABEHCTBA U MX
CHCTEMBI 10 YCIIOBHUIO 3aJ]auy, UCCIIE0BATh MOIYYEHHOE
[pEIIeHrEe U OLIEHUBATh MPaBIONOJ00HOCTh PE3YIbTaTOB;

- YMETb BBIOUPATH MOAXOIAINMN U3yUEHHBINH METO JUIs
[peILIeHHs 3a]1a4H, pacllO3HaBaTh MaTeMaTHYecKue (PaKThl U
MaTeMaTHYeCKUe MOJEIH B IPUPOTHBIX U OOIECTBEHHBIX
SIBJICHUSX, B UICKYCCTBE; YMEHUE IIPUBOJUTD IIPUMEPBI
MaTeMaTHYECKUX OTKPBITUM POCCUNCKON U MUPOBOU
MAaTEMaTUYECKON HAYKH.

[YMETb ONEPUPOBATh MOHATUSAMU: CpeHee apupMeTHIECKOE,

- BHOCUTH KOPPEKTHUBBI B ACATCIIbHOCTh, OLICHUBATH
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COOTBETCTBHUE PE3yJIbTATOB IIEJISIM, OLICHUBATh PUCKHU
[MOCJICICTBUM NCATCIBHOCTH;

- pa3BUBATb KPEATUBHOE MBILUICHUE MPU PEIICHUHI
PKU3HEHHBIX TIPOOIIeM

0) 6a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUS:

- BJIaJIETh HaBBIKAMH y4e€OHO-MCCIIEIOBATEIBCKON 1
[IPOEKTHOM 1eATeIbHOCTH, HABBIKAMH pa3pelleHus
po0em;

- BBISIBIISITH IPUYUHHO-CJIEICTBEHHBIE CBSA3H U
AKTyallu3UpOBATh 3a/1a4y, BbIIBUTATh TUIIOTE3Y €€
pElIeHNs, HAaXOAUTh aPTyMEHTHI 7S I0Ka3aTeIbCTBa
CBOMX yTBEP KJICHUH, 3a7aBaTh apaMeTpbl U KPUTEPUU
[peIIeHus;

- AHAJIN3UPOBATH MOJYUYEHHBIE B XOJI€ PELICHUS 3aa4u
[pe3yIbTaThl, KpUTUUECKH OLIEHUBATh UX JOCTOBEPHOCT,
[IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHUSIX;

- YMETb MePEHOCUTH 3HaHUSI B TIO3HABATEIHHYIO U
[MPAKTUYECKYIO0 00JIACTH KU3HEACATEIHHOCTH,

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX
00J1aCcTEH;

- BBIJIBUTATh HOBBIE UICH, MTPEJIaraTb OPUTUHAILHBIE
MMOXOIbI U PEIICHHUS;

1 CIIOCOOHOCTh WX HCIIONh30BAaHUS B TMO3HABATEIHLHON 1
COLIMAJIBHOM ITPAKTHUKE

MearaHa, HauboJIblIee ¥ HAaMMEHbIIIEe 3HAYCHHU S, Pa3Max,
criepcus, CTaHAaPTHOE OTKIIOHEHHUE YHCIOBOTO HAbopa;
[YMETb U3BJIEKaTh, UHTEPIPETHPOBATH HHPOPMALIHUIO,
[peCTaBICHHYIO B TaOJIUIax, Ha AUarpaMmax, rpaukax,
OTPa)KAIOIYI0 CBOMCTBA PEAJIbHBIX ITPOLIECCOB U SIBICHUM;
peACTaBIATh HH(POPMALIHIO C TIOMOILIBIO Ta0JIUI U
uarpamm; MCCIe10BaTh CTATUCTUYECKUE JAHHBIE, B TOM
qrcIie ¢ IPUMEHEHUEM rpapuuecKix METOI0B 1
PIIEKTPOHHBIX CPE/ICTB;

- YMETb OIEPUPOBATH MOHATUSAMU: CIIy4alHbII ONBIT U
CiTy4aliHOE COOBITHE, BEPOSTHOCTh CITy4allHOTO COOBITHS;
[YMEHHME BBIYMCIIATH BEPOATHOCTD C UCIIOJIB30BAHNEM
rpaduuecKuX METOJI0B; MPUMEHATh (POPMYJIIBbI CII0KEHUS U
[YMHOXKEHUS BEPOSITHOCTEN, KOMOMHATOPHBIE (PAKTHI U
(bopMyJIbI TP pEIIEHUH 3a]1a4; OLIEHUBATh BEPOSATHOCTH
[pEaJIbHBIX COOBITHI; 3HAKOMCTBO CO CIy4allHBIMU
BETMYMHAMU; YMEHHUE TPUBOJIUThH IPUMEPHI IPOSBICHUS
3aKOHA OOJIBIIMX YHCEN B MPUPOJHBIX U OOIIECTBEHHBIX
SIBIICHUSX;

- YMETb OIIEPUPOBATH IMOHATUSIMHU: MHOKECTBO,
[TOMHOKECTBO, OIIEPALIMH HAJl MHOXKXECTBAMHU; YMEHUE
MICIIO/Ib30BAaTh TEOPETUKO-MHOKECTBEHHBIN aIrapar AJis
OIMCAHUS PEAIBHBIX IPOLECCOB U SBJICHUM IIPU PELICHUU
3asiad, B TOM YUCJIE U3 IPYTHX y4eOHBIX MPEAMETOB;

- YMEHHE UCTI0Nb30BaTh rpapuKu GYHKIUM ISl U3yUeHHS
[TPOLIECCOB M 3aBUCUMOCTEH MU PEllIeHUH 3a7a4 U3 APYTux

[y4eOHBIX IPEIMETOB U U3 PEaTbHOM KU3HU; BHIPAXKATh

25




(hopMyJlaMy 3aBHCHMOCTH MEXKy BETMUYUHAMU;

- YMCTb CBO60,Z[HO OIICpHUPOBATH TIOHATUAMMA: CPEAHEC
apI/I(bMeTI/ILIeCKOC, MEHuaHa, HauOoIbIIee U HAaNMEHbIIIEE
BHAYCHH, pasMax, IUCIICpCUs, CTaHAAPTHOC OTKIIOHCHUEC
JUJIL OIIMCAHUS YU CIIOBBIX JaHHBIX; YMCHUEC UCCIICA0BATH
CTAaTUCTUYCCKUC JaHHBIC, B TOM YHUCJIC C IPUMCHCHHUCM
l"pa(l)I/I‘ICCKI/IX MCTOJOB U 2JICKTPOHHBIX CPCACTB;
rpa(I)I/I‘ICCKI/I HCcCiIca10BaTb COBMCCTHEIC Ha6J'IIOI[eHI/I$I C
IIOMOLIbIO JUarpaMm

- yYMETb MOJEIHUPOBaTh pEAJbHbIE CHUTyallUM Ha S3bIKE
MaTeMaTUKH;  COCTaBJISATb  BBIPAKEHHUS,  ypaBHEHUS,
HEpPAaBEHCTBA M HX CHCTEMbl II0 YCIOBHIO 3aJauy,
MICCIIEIOBATh IIOCTPOCHHBIE MOJEIN C HCIOJIb30BaHUEM|
arnmapara  aiareOpbl, UHTEPHPETUPOBATh  IOJyYEHHBIH
[pE3YJIBTAT; CTPOUTHh MATEMAaTUYECKHE MOJEIH C IMOMOIIBIO
TEOMETPUUYECKUX TIOHATUN U BEJIMYUH, pElIaTh CBSI3aHHbBIE C
HUMU TpPaKTUYECKHE 3a7aud; COCTaBJISATh BEPOSTHOCTHYIO
MO/IETb W HMHTEPHPETUPOBATH IOJIYYEHHBIH pE3yJIbTaT;
[peliaTh MpUKJIaJHbIe 337a4u CPEeICTBAMU MaTEeMaTHUECKOTO
aQHaJIM3a, B TOM YHUCIIE COLMAIBHO-DKOHOMHYECKOIO W
(bU3MYECKOTO XapakTepa;
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2. CTpyKTypa U coaep:kaHue 0011e00pa30BaTeJIbHOM TN CIUTIINHbBI

2.1. O0beM QMCHUIIMHBI K BUAbI YU4eOHOM padoThI

Bua yueOHoii padoThl

Oovem ¢ uacax

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITHHBI 326
B T.Y.

OcHoBHOe cojiep:KaHue 316
BT. U..

TEOPETUUECKOE 00yUueHue 202
IIPAaKTUYECKUE 3aHATUS 114
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (co/lep:KaHue 40
MPUKJIAJTHOI0 MOIYJIfA)

BT. 4..

TEOpeTUIeCcKoe 00ydeHne 10
MIPaKTUYECKHE 3aHATHS 30
IpomexxkyTounasi arrecTainus (IK3aMeH) 4
KoncyabTanus 6
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2.2. TemaTuyeCcKMi IJIAH M COAEPKAHUE U CIUTIIHHBI

Conep:xkanue yuyeOHOro marepuasa (0CHOBHOE M MPodeccCHOHAIBLHO-

HaumeHoBaHue pa3jie/ioB . Oo0bem dopmMupyemblie
OPUEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTUHYECKHUE 3aHATHUS, IPUKJIATHOMI
U TeM 4acos KOMIIeTeHIIHH
MOAYJIb (IIPY HAJTUYMH)
1 2 3 4

OcHoBHoOe cogepkaHue

Pa3nea 1. [loBTOpeHue Kypca MATEMATHKH OCHOBHOM IIKOJIbI 22

Tema 1.1 Cogepxanue yueOHOTo MaTepuana

Lens u 3aJauM | bazoBple 3HaHMS W yMEHMS 110 MaTeéMaTuke B HIPO(ECCHOHATBHOM U B

MaTeMaTUKU IIPH | TIOBCEJHEBHOM JESATEIBHOCTH.

OCBOCHUU CHIeLHANBHOCTH | KoMOMHUpPOBaHHOE 3aHsTHE 2

Tema 1.2 Copepxanue yueOHOro MaTepuana

Yucna wu Beruucienus. | JleficTBUs Ha/l NOJOXKHUTEIbHBIMU U OTPULIATENIEHBIMU YHCIIaMH, OOBIKHOBEHHBIMHU U

Bripaxkenus U | ICCSITHYHBIMH JPOOSMHU.

peoOpa3oBaHus JleiicTBus co cTeneHsaMu, (OpMyJIbl COKPAIIEHHOTO YMHOKEHHS. 2 OK-01, OK-02,
KoMmOnHMpoBaHHOE 3aHATHE OK-03, OK-04,
[TpakTrueckoe 3aHsATHE 2 OK-05, OK-06,
Brmonxenne apH(bMeTPI‘IeCKI/IX HeﬁCTBHﬁ Haa 4ucCjiaMy, CPAaBHCHHUEC YU CIOBBIX BLIpa)KeHI/Iﬁ OK'07
[TpakTrueckoe 3aHsATHE 2 [IK2.1 [IK 2.4.
HaXO)KZ[eHI/Ie HpI/I6J'II/I)KeHHI)IX 3HAQYECHUH BEIUYHH | HOFpCIHHOCTCfI BBIYMCIICHHUI
(abcoOTHOM 1 OTHOCHTEIHHON)

Tema 1.3 Coneprxanue yueOHOro MaTepuaia 2

VYpaBHenus v HepaBeHCTBa | JImHEWHBIC, KBaIpaTHBIC, TPOOHO-TMHEWHBIC YpaBHEHUSI U HepaBeHCTBA CHCTEMBI
YpaBHEHUI U HEPABEHCTB
KomMmOuHMpoBaHHOE 3aHSTHE
[TpakTrueckoe 3aHsATHE 2
Jluneiinble, KBagpaTHbIE, APOOHO-THHEHHBIE YpaBHEHUS

Tema 1.4 Coneprkanue y4eOHOro MaTeprasa

Cucrembl  ypaBHeHui U | CriocoObI peleHUs] CUCTEM JHUHEUHBIX ypaBHeHU. [TonaTus: marpuna 2x2 u 3x3, 2
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HEPABCHCTB onpeaenutens Marpuipl. Metog I'aycca. CucTeMbl HENMHEHHBIX YpaBHEHUM.
CucreMbl HEpaBEHCTB
KomOunupoBanHoe 3anstue

Tema 1.5 IIpodeccnonabHO-OPUEHTUPOBAHHOE coJepkaHue (copep:xanue

HpOHeHTHBIC BBIYHCIICHUSA

MPUKJIATHOTO MOYJIf)

[TpocTble MpOLEHTHI, pa3HbIe CIIOCOObI X BbIYUCIECHUSA. CII0)KHBIE IPOLICHTHI 2
KomMbunmnpoBanHoe 3aHsTre
[TpakTHueckoe 3aHsATHE 2
MpPOLEHTHbIE BbIYUCNEHUA B MPOPECCMOHA/BHBIX 3aa4ax
Tema 1.6. IIpodeccnonanbHO-0pHEHTHPOBAHHOE cojiepKaHue (conep:xanue
['eomeTpus Ha IJIOCKOCTH | MPUKJIAAHOTO0 MOXYJIA)
Bus! utockux Guryp v Ux miomnais.
[TpakTHKO-OpHEHTHPOBAHHBIE 337a4U B KypCce T€OMETPHUH Ha IUNIOCKOCTH 2
KoM6unupoBanHoe 3aHsTHe
Tema 1.7 Coneprkanue y4eOHOro MaTepuana
BxonHoil KOHTpOJIB Bbruucnenust u mnpeoOpa3oBaHMs. YpaBHEHHs U HepaBeHCTBa. ['eomerpus Ha
IJIOCKOCTH 2
KonrponsHas pabora
Pasgen 2. Mpamblie 1 NN1OCKOCTU B NpocTpaHcTBe. KoopauHaTtbl U BEKTOPbI B MPOCTPaHCTBE 40
Tema 2.1. Coneprkanue y4eOHOro MaTepuana
OcHoBHbIE nouatus | [lpenmer crepeomerpuu. OCHOBHbIE TOHATHSA (TOYKa, MpsiMasi, IUIOCKOCTD,
CTEPEOMETPUH. npoctpancTtBo).  OCHOBHBIE — akcHMOMBI  cTepeomerpuu.  Ilepecekarommecs, 4
Pacrnionoxkenue mpsAMBIX M | MapajuielbHble M CKpeliMBaroluecs  mnpsimble. IIpusHak ©u  CBOMCTBO OK-01. OK-03
IIJI0CKOCTEN CKpelUBaroImuXxcs NpsiMbiX. OCHOBHBIE IPOCTPAHCTBEHHBIE (DPUTYPHI. OK-0 4’ OK- 07'
>
Komb6unupoBanHoe 3aHsaTue K21 TIK 2.4,
Tema 2.2. Coneprkanne y4eOHOT0 MaTeprana
[TapannensnocTs npsambIX, | [lapammensHbie mpsiMas u 1oiockocth. Ompenenenue. I[lpusnak. CsoiictBa (C
OpsMOM M IIOCKOCTH, | J0oKa3areiabcTBOM). [lapamnensHble miockoctu. Onpenenenue. [Ipusnak. CBoiicTa
IJI0CKOCTEN (c nokazarenbcTBoM). Terpasap u ero snemeHTsl. [lapamnenenunen u ero
aseMeHThl. CBOICTBA IPOTUBOMOJIOKHBIX I'PaHEl U IWaroHajiey napaieaenunena. 6
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IToctpoenue ceuenuii. Pemenue 3amay.

KomOunupoBanHoe 3anstue

Tema 2.3.
[TepneHUKYISIPHOCTD
MPSIMBIX, IPSIMOKN U
IUIOCKOCTH, IIJIOCKOCTEH

Copepxanue yueOHOro MaTrepuana

[lepnenpukynsapHele npsMble. llapamiensHble NpsMble, NEPHEHAMKYISPHBIE K
IWIOCKoCTH.  IIpu3Hak  NEepneHAMKYIIPHOCTH  HPSMOM M IIJIOCKOCTH.
JokaszarensctBo. [lepnenaukynsap u HakiaoHHas. [lepneHAMKyIsSpHBIE IIOCKOCTH.
[Ipu3Hak nepneHauKyJIApHOCTH IIIOCKOCTEN. [JokazarenbeTBo.

PaccrosiHus B ipocTpaHCTBE

KomOunupoBanHoe 3anstue

Tema 2.4. Copepxanue yueOHOTo MaTepuana
Teopena 0 TPEX | Teopema o Tpex mepmenamkymspax. J[oKa3aTenbCTBO. YTON MEKIY HPSMON M
TICPHCHARKYIApax IJIOCKOCTBIO. YTOJI MEXY IIIOCKOCTAMHU

KomOunupoBanHoe 3anstue
Tema 2.5. IIpojeccrnonaIbHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xanue
Paccrosaus B | IPUKJIAIHOTO MOIY.JIs1)
IIPOCTPAHCTBE PacnonoskxeHne mNpsMBIX M IUIOCKOCTEM B IpocTpaHcTBe IlepneHauKyIspHOCTH

HpHMOﬁ U IUIOCKOCTH, IIApaJUICIBHOCTL [JBYX IIPAMBIX, HNCPICHAUKYIIAPHBIX
IJIOCKOCTH, ICPIICHAUKYIIAPHOCTD IUIOCKOCTEM CerH_[I/IBaIOH_II/IeCH MIpsAMBbIC

[IpakTnueckoe 3aHsTHE

Tema 2.6 [pamble u
NJOCKOCTU B CTPOMTENLCTBE,
apXuTEKType

IIpodeccnonanbHO-0PHMEHTHPOBAHHOE cojiepKaHue (conep:xanue
NPHUKJIATHOT0 MOAYJIf)

HapanneanLIe MpsAMBIC, CKPCHINBAOIIUECCA MPAMBIC, ICPICHAUKYIAPHBIC IMIPAMBIC
B apXUTCKTYPEC, CTPOUTCIILCTBC

KOM6I/IHI/IpOBaHHOC 3aHATUC

HpaKTI/I'-IeCKoe 3aHATUC onIMbIe M NJIOCKOCTU B NPAKTUYECKUX 3aa4ax

HpaKTI/ILICCKOC 3aHATHE PelweHne NPaKTUKO-OPUEHTUPOBAHHbIX 33434

HpaKTI/I'-IeCKOG 3aHATUE PacnonoxeHue npPAMbIX U naocKkocTen B NPOCTPaHCTBE.

Tema 2.7
JlexkapTOBbl KOOpAMHATHI B
npoctpaHcTBe. PaccTosinue

Copneprkanuie yueOHOTO MaTepralia

JlekapToBbl KOOpAMHATBHI B IpocTpaHcTBe. [Ipocreiimme 3agaunm B KOOpIUHATaX.
Paccrosinne MCKAY ABYMs TOYKaMH, KOOPAHWHATEI CCPCANHBI OTPC3Ka
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MCXKAY HOBYMs TOYKaMH.

KoMOuHMpoBanHoOe 3aHsTHE

Koopannatsl CepearHbI
OTpe3Ka
Tema 2.8 BekTophbl B Cogneprkanue ydeOHOro MaTepuasa OK-01, OK-02,
MPOCTPAHCTBE. Bektopel B mnpocTpaHcTBe. CJ0KEHHME M BBIUMTAHUE BEKTOPOB. YMHOXKEHHUE OK-03, OK-04,
VYron Mexay BEKTOpaMH. BeKTOpa Ha unciio. Kommianapasie BeKTOpbl. CKaISIPHOE MPOU3BEICHUE BEKTOPOB. OK-05, OK-06,
CkansapHoe npousseJeHue | Pa3noxeHue BEKTOpa Mo TpeM HEKOMIUIaHAPHBIM BekTopaM. KoopauHatel BeKTopa, OK-07
BEKTOpPOB CKAJIIPHOE NIPOM3BEIECHUE BEKTOPOB B KOOPAMHATAX, YIOJl MEXKY BEKTOPAMM, yroOJl 6 [1K2.1 [IK 2.4.

MEX1y PSIMON U IUNIOCKOCTBIO, YTOJl MEKIY INIOCKOCTSMU. Y paBHEHUE IIIOCKOCTH.

['eomeTrpuueckuii cmbic onpenenuTens 2x2

Komb6unnpoBanHoe 3aHsaTue

[Tpaktuyeckoe 3anatue Cro)KeHHE M BBIYUTAHUE BEKTOPOB. YMHOKEHHE BEKTOpa 2

Ha YUCIIO0
Tema 2.9 Coneprxkanue y4eOHOro Matepuana
Pemenne 3a1a4. | /lekapToBBI KOOpPAMHATHI B MpocTpaHCcTBE. BekTopsl B mpocTpancTBe. ClokeHue u
KoopaunaTsl 1 BEKTOpHI BbIUWTAaHUE BEKTOPOB. YMHOXEHHME BEKTOpa Ha 4uciio. KoMIiiaHapHble BEKTODBI.

CkansipHOE  TNpOM3BEACHHE BEKTOpOB. PasnmolkeHue BekTopa IO  TpeEM

HEKOMIUIaHapHbIM BekTopaMm. [Ipocreiimme 3amaum B koopauHaTtax. KoopauHartsl

BEKTOPA, PACCTOSIHUE MEXKAY TOUYKaMH, KOOPAUHATHI CEPEANHBI OTPE3Ka, CKAISIPHOE

IIPOU3BEICHNE BEKTOPOB B KOOPAMHATAX, YIOJI MEXIY BEKTOpaMH, yroyl MEXIy 2

IPSIMON U TJIOCKOCTBIO, YTOJI MEXAY TIOCKOCTSIMU

KonTponbhas pabota
Pa3nea 3. OcHoBbl TpuronomMerpun. Tpuronomerpuyeckue GyHKIuH 42
Tema 3.1 Coneprxanue yueOHOro MaTepuaia
Paguannas mMepa  yrna | Paguannas mepa yria. [IoBopoT TOukM BOKpYr Hauana koopAuHat. OnpezneneHue OK-01, OK-02,
Tpuronomerpuyeckue CHHYCa, KOCHHYCAa, TAHT€HCAa U KOTAaHTeHCa. 3HAKU CHHYyca, KOCUHYCa, TAHTE€HCA U 6 OK-03, OK-04,
(GYHKIMH CHHYC, KOCHHYC, | KOTAaHTEHCA M0 YETBEPTSIM. 3aBUCUMOCTh MEXIy CHHYCOM, KOCHHYCOM, TAHT'€HCOM OK-05, OK-06,
TaHT'€HC, KOTAHT'€HC | U KOTAHT€HCOM OJJHOTO U TOTO K€ yrIJia OK-07
MPOU3BOJIBHOTO yria, | KoMOMHHPOBaHHOE 3aHATHE [1K2.1 T[IK 2.4.
qucia.
Tema 3.2 Copepxanne yaeOHOTO MaTepuaa
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OCHOBHEBIE

Tpuronomerpuueckue ToxaecTsa. CUHYC, KOCUHYC, TAHT€HC U KOTAHI'€HC YTJIOB OH

TPUTOHOMETPUICCKHE - o.. DopmyIbl IpUBEICHUS

TOKJIECTBA. ®opmyisl | KomOMHUpPOBaHHOE 3aHSATHE

MPUBE/ICHUA [TpakTueckoe 3anatue IIpeoOpa3oBaHMs MNPOCTEHIIMX TPUTOHOMETPUUYECKUX
BBIPAXKEHUM

Tema 3.3 Coneprkanue ydeOHOro MaTepuasa

CuHyC, KOCHHYC, TaHI€HC
CYMMbl M pPa3HOCTH [BYX
YIJIOB

Cunyc u KOCHHYC
JNBOWHOro yria. Gopmyiisl
IIOJIOBUHHOTO yIja

Cymma u pasHocTh cuHYycoB. CyMMa U pa3HOCTb KOCUHYCOB. CHHYC M KOCHHYC
nBoitHoro yriia. ®opmynbl MOJOBUHHOrO yria. IIpeoOpa3oBaHus CyMMBbI
TPUTOHOMETPHUYECKUX (YHKIUH B TPOM3BEACHUE M MPOU3BEACHUS B CYMMY.
BblpaxeHue TpUroHOMETpUYECKMX (YHKIMH uepe3 TaHIeHC IOJIOBUHHOIO
aprymenTa. [IpeoGpa3oBanus npocTeHIINX TPUTOHOMETPUYECKUX BBIPAKEHUN

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 3.4
@yHKIMHA, HUX CBOWCTBA.

Coneprkanue y4eOHOro Marepuana

OO6nacTp onpeneneHuss U MHOKECTBO 3HaYeHHH (QyHKImA. YETHOCTH, HEYETHOCTD,

CriocoOsl 3aJlaHus | MepUOAUYHOCTh PyHKIMNA. CriocoObl 3a1aHust QyHKIUI

pynrimin KomOuHmnpoBaHHoe 3aHsATHE

Tema 3.5 Coneprxanue yueOHOro MaTepuaa

Tpuronomerpuyeckue OO6nacTh onpefeneHuss 1 MHOXECTBO 3HAUYEHUI TPUTOHOMETPUYECKUX (YHKLUH.

byHKIMH Y = COS X, Y = Sin
X,y =tg X, y = ctg X, uxX
CBOICTBA U rpaduKu

YETHOCTB, HEUETHOCTD, IEPUOJUYHOCTh TPUTOHOMETpUYECKUX QyHKIMH. CBOMCcTBa
U rpaduku QyHKIUN y = cOS X, y = sin X, y = tg X, y = ctg X.

KomM6unmnpoBanHoe 3ansTue.

[TpakTueckoe 3aHsaTHE MpeobpasoBaHue rpadprKoB TPUTOHOMETPUYECKUX GYHKLNIA

Tema 3.6 Coneprkanne y4eOHOT0o MaTeprana
ObpaTHbIe OO6patHbie TpuroHoMerpuyeckue GyHkiuu. Mx cBoiictBa u rpapuku
TPUTOHOMETPHYECKHE
KomOunupoBanHoe 3aHstue
byHKIIHA
Tema 3.7 Coneprxanue yueOHOro MaTepuaa
Tpuronomerpuueckue VYpaBHeHHe cos X = a. YpaBHEHME Sin X = a. YpaBHEHue tg x = a, ctg X = a.

YPaBHEHUs U HEPABEHCTBA

Pemienne TPUrOHOMETPUYECKUX YPAaBHEHUH OCHOBHBIX THUIIOB: IIPOCTEHIINE
TPUTOHOMETPUYECKHE YPABHECHMs, CBOIAIIMECS K KBagpaTHBIM, peLIaeMbIe
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Pa3I0KEHUEM Ha MHOKUTEIIN, OJJHOPOIHBIE.
IIpocreiiine TPUrOHOMETPUUECKUE HEPABEHCTBA

Kom0OuHMpoBaHHOE 3aHATHE.

Tema 3.8 Coneprkanue ydeOHOro Mareprasa

Cucrembl CucreMbl MPOCTEUIIUX TPUTOHOMETPUYECKUX YPaBHECHUI 2

TPUTOHOMETPHUICCKUX KomOuHupoBanHoe 3aHsTue

yYpaBHEHHI [IpakTueckoe 3aHATHE PelueHMe TPUTOHOMETPUYECKUX YPABHEHWUI 2
[TpakTHueckoe 3aHsATHE PeleHne TPUroHOMETPUYECKUX HEPABEHCTB 2
[TpakTHueckoe 3aHsITHE PelweHne TPUrOHOMETPUYECKUX YPAaBHEHUI C UCNONb30BaHWEM 2
CBOMCTB QYHKLMI
[TpakTHueckoe 3aHATHE PeleHWe TPUroHOMETPUYECKUX HEPABEHCTB C UCMO/b30BaHUEM 2
CBOMCTB QYHKLMI

Tema 3.9 Cogepxanue yueOHOTo MaTepuana

Pemenne 3amad. ocHOBEHI | [IpeoOpa3zoBanue TPUTOHOMETPHUYECCKUX BBIPAKCHHI. Pewenune

TPUTOHOMETPHH. TPUTOHOMETPUYECKUX YPAaBHEHUM W HEPABEHCTB B TOM YHCIIE C HCIOJb30BaHUEM 2

Tpuronomerpuueckue CBOMCTB (YHKIIMI.

byHKITIU KonTponbhas padota

Pasgen 4. NMpoussogHas u nepsoobpasHan GyHKUUM 54

Tema 4.1 Coneprkanue y4eOHOro MaTepuana

TTousrue IPOU3BOIHOMU. | Ompe/iesieHre YUCIIOBOM IMMOCIIEeIOBATEILHOCTH U CIOCOOBI ee 3amanus. CBoHCTBa

@opMynel M TpaBWIIA | YHCIOBBIX TOCIeIOBaTeNbHOCTEH. OmpenesieHue Mpeena Mocie0BaTeIbHOCTH.

g hepeHIMPOBaHUS Brerunicnenue  mpemenoB  mocienoBatrenbHocTed.  [Ipegen  GyHknmum - Ha 4 OK-01, OK-02,
Oeckoneunoctu. [penen Gpynxuuu B Touke. [Ipupaienue aprymenra. [pupaienue OK-03, OK-04,
GynkuuM. 3amaud, NOPUBOAAIIME K MOHATHIO NPOM3BOAHON. OnpeneneHue OK-05, OK-06,
MPOU3BOJHOMU. AJITOPUTM OTHICKAHUS TIPOU3BOJIHON OK-07
KoMOMHMPOBAHHOE 3aHATHE IIK2.1 1IK 2.4.
IIpakTrueckoe 3aHITHE Boruncinenne mpou3BOIHbIX GyHKIHI 2
IIpakTrueckoe 3aHsATHE BbluncieHWE TMPOM3BOAHBIX JJIEMEHTAPHBIX (DYHKIHMHA C 2

WCIIOJIb30BaHNUEM MpaBwi U popmyn auddepeHIupOBaHHS

Tema 4.2

Copneprkanuie yueOHOTO MaTepralia
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IlonsTne 0
HEMPEPbIBHOCTH (DYHKIUH.
Meron uHTEpBAIOB

[lonarue HenpepwsiBHON QyHKIMU. CBolicTBa HeENpepblBHOM (yHKIUHU. CBs3b
MEX/y HETIPEPBIBHOCTHIO U UG HEPEHIIMPYEMOCTHIO (PYHKIIUU B TOUKE. AJIITOPUTM
pelLIeHUs] HEPaBEHCTB METOIOM HHTEPBAJIOB

Komb6unupoBanHoe 3ansatue

HpaKTqucxoe 3aHsaTHe Penienus HEPAaBCHCTB MCTOJOM UHTCPBAJIOB

Tema 4.3 CopepxaHue yaeOHOTO MaTepralia
['eomeTpuueckuit u | ['eomeTpuuecknii CMBICT TPOU3BOJHONM (YHKIMH — YIJ0BOM Kod(HuIMeHT
buznueckuit CMBICH | KacaTeslbHON K TrpaduKky (YHKIMH B TOYKE. YpaBHEHHE KacaTedbHOW K rpaduxy
MIPOU3BOIHOM GbyHKIIMH. AJTOPUTM COCTaBJICHHs YpaBHEHHUS KacaTelbHOW K Tpaduky (QyHKIHMH
y=f(x)
KombunupoBanHnoe 3anstue
IIpakTtrnueckoe 3ansTHe CocTaBieHHE ypaBHEHHMS KacaTelbHOW K rpaguky (yHKIUH
y=f(x)
IIpakTrueckoe 3aHsiTHe ['eomerpuueckuid ¥  (HU3MYESCKUI CMBICIT MPOU3BOIAHONW HPHU
peuiCHuMr 3aaa4.
Tema 4.4 Coneprxanue yueOHOTo MaTepuana

MOHOTOHHOCTh (YHKIUH.
Touku 3xcTpeMyMa

Bospacranne u yObiBaHuwe (GYHKIHUHM, COOTBETCTBUE BO3pACTaHUs W YOBIBaAaHUS
GyHKIMM 3HaKy npou3BoAHOW. IloHATHE TPOM3BOJHONW BBICHIETO TMOPSIKa,
COOTBETCTBHUE 3HaKa BTOPOW MPOM3BOIAHOMN BBIMYKIOCTH (BOTHYTOCTH) (pyHKIIMU Ha
oTpe3ke. 3a7auyd Ha MAaKCUMyM M MHHUMYM. [ToHATHE acMMITOTHI, CIIOCOOBI MX
orpesieNieHusi. AJTOpUTM HcCCeoBaHUs (YHKIMHM M MOCTPOEHHs ee rpaduka c
MOMOIIBIO TPOU3BOIHON. J[poOHO-NTMHEeHAs PyHKINSA

KOM6I/IHI/IpOBaHHOC 3aHATUC

[TpakTueckoe 3aHATHE 3a/1a4n HAa MAKCHMYM H MHHHUMYM.

Tema 4.5
UccnenoBanune QyHKUMi u
MOCTPOEHHE TPaPHUKOB

Conepxxanue yaeOHOro MaTepraia

HccnenoBanue (I)YHKI_II/II/I Ha MOHOTOHHOCTb U ITIOCTPOCHUC I“pa(l)I/IKOB.

KOM6I/IHI/IpOBaHHOC 3aHATUC

[TpakTueckoe 3anatue VccnenoBanue QyHKIMM Ha MOHOTOHHOCTh M TIOCTPOEHUE
rpaMKOB C OMOILBIO IPOU3BOIHON
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Tema 4.6 HaubGonburee u

Conepxanue yyeOHOro MaTepraia

HaNMEHbIIIEE 3HauyeHus | Haxoxxaenne HawOONBIIEr0 W HAWMMEHBIIETO 3HAYCHWH (YHKIHHA, MOCTPOCHHE
byHKIIUN rpauKoB MHOTOYJIEHOB C UCIIOJIb30BAHUEM allapaTa MaTeMaTUYeCKOro aHaau3a
Komb6unupoBanHoe 3ansatue
IIpakTrueckoe 3aHsTHE [ToctpoeHne TpauKOB C UCIOJB30BaHHEM ammapara
MaTeMaTHYeCKOro aHaIn3a
Tema 4.7 IIpodeccrnonaibHO-OPUEHTHPOBAHHOE coaepxaHue (copep:xanue
Haxoxnenue NMPUKJIATHOTO MOIYJISA)

ONTUMAJIBHOIO PE3YJIbTATA
C IIOMOILUBIO NPOU3BOIHOMN
B IIPAaKTHYCCKHUX 3ajavdax

Hauwmensbiiee n Haubosblliee 3Ha4eHUE (PyHKLINUN

[IpakTnueckoe 3aHsaTHE

Tema 4.8
AHanuTHYeCKHuE  pelIeHUs

Cogepxanue yueOHOro MaTepuana

®opmynsl U npasuia auddepenunpoBanus. Vccnenopanre QyHKIMA ¢ TOMOIIbIO

3ajian 0 CBOUCTBAX | pou3BoHOM. Hanbomnblee n HauMeHblee 3HaYeHUs (yHKIIUHU

HPOU3BOAHOMH [pakTHUECKOE 3aHATHE

Tema 4.9 Coneprkanue y4eOHOro MaTepuana

IlepBooOpa3Has (yHKIUM. | 3amaua 0 BOCCTAHOBJICHWH 3aKOHA JIBW)KEHHUS IO M3BECTHOM cKopocT. [loHsThe

[TpaBuna HAXOXJECHUs | uHTerpupoBaHus. O3HaKOMJICHHE C TOHATHEM HHTerpajga M NepBOOOpazHOM A

NepBOOOPA3HBIX ¢bynkuuu y=f(x). Pemenne 3amau Ha cBsi3b NMepBOOOpa3HOM U €€ NMPOU3BOAHOIM,
BBIUUCIICHHE NEepBOOOpa3HOM i naHHOM (yHKiuu. Tabnauma dopmyn ans
HaXO0KJIeHUs IepBOOOpa3HbIX. M3yueHue npaBuiia BEIYUCICHUS IEPBOOOPA3HOM
KomMmOuHMpoBaHHOE 3aHSTHE
[TpakTHueckoe 3aHsATHE M3yueHne npaBmia BEIMUCICHHUSI IEPBOOOPA3HOM

Tema 4.10 Cogepxanue yaeOHOTO MaTepuana

[Tnomans KpuBOIMHEWHOM | 3amaun, MPUBOAAILINE K MOHSATHIO ONPEJCNCHHOTO HHTErpajia — O BBIUYMCICHUH

Tpamnenuu. @opmyiia | UIOIAAM KPUBOJMHEWHOW Tpamemud, O MepeMerieHud Touku. [loHsrue

Herorona — JleitOauna

OIIPEACIEHHOIO  MHTETpala. ['eomeTrpuyeckuii ©  QU3IUYECKHH  CMBICIH
onpeneneHHoro uaTerpaia. opmyna Herotona— JleiiOuuia

KoMmOuHMpOBaHHOE 3aHSTHE

Tema 4.11

Copneprkanuie yueOHOTO MaTepralia
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HeonpeaeneHHbIN n
onpefeneHHbIN UHTerpanbl

HeonpegeneHHblli 1 onpegeneHHbln uHTerpansl MoHATME 06 onpegeneHHOM MHTerpasne
KaK Naowaan KpMBOAMHENHOM Tpaneunn OnpeaeneHHbli MHTErPan B X KU3HU

Komb6unupoBanHoe 3ansatue

Tema 4.12 Pemrenue 3aga4d Ha
MIpUMEHEHHE WHTETpayia s
BBIYMCJICHHS (huznueckux
BCJIMYYH M IUIOIIAACH

IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE
NPHUKJIATHOT0 MOIYJIA)

coJepkaHue (copep:xaHue

['eomeTpuyeckuii cMbIci ompeaeneHHoro wuHTerpaina. ®opmyna HeroToHa -

JleliOHMLIA.
[IpakTUyeckoe 3aHsTHE 2
Tema 4.13 Cogepxanue yueOHOro MaTepuana
Pemrenne 3ajaq Ha | TlepooOpasuas ¢yHkiwu. [IpaBuia HaxoxaeHus epBooOpasHbix. Ee npumenenue
NPUMEHEHHE MPOU3BOHON | TpakTiyeckoe 3aHATHE [IpUMeHEHNE POH3BOHOIN 2
U 11epBOOOpa3HON I[TpakTuueckoe 3ansaTue [IpuMeHeHne mepBoodpasHoi 2
KonrponsHas pabora 2
Paszpnen S. MHOrorpaHHMKH M Tejla BPallleHUs 56
Tema 5.1 Coneprkanue y4eOHOro MaTepuana
Bepumunsl, peOpa, rpanu | [lonstre MHOrorpaHHuka. Ero sjaeMeHTHI: BepiiuHbl, pebOpa, rpaHu. JuaroHanib.
MHOTOTpaHHHUKA Ceuenue. Boimykiible 1 HEBBITYKIIbIE MHOTOTPaHHUKH
KomOuHnpoBaHHoe 3aHsATHE 2
Tema 5.2 ConepxaHue yaeOHOTO MaTepuala OK-01, OK-02,
Ilpusma (HaknoHHasi, npsimasi, | [Torsite npusmbl. Ee ocHOBaHMs W GOKOBBIE TpaHH. Beicota mpusmsl. [IpsiMast u OK-03, OK-04,
npaBHiIbHasK) U €€ SIEMCHTB! | gakjoHHAs pu3Ma. IIpaBuibHas npusMa. Ee ceueHne OK-05, OK-06,
KomOunupoBanHoe 3aHsTue 2 OK-07
Tema 5.3 Copneprxanue yueOHOro MaTepuaa [IK2.1 [IK 2.4.
Napannenenunes, Ky6 [Mapannenenunen, cBoicTBa NMpsAMOYToJbHOTO Napayienenunena, kyo. Ceuenue
Ky0Oa, mapasuiesienurneaa
KoMOMHMPOBAHHOE 3aHATHE 2

Tema 5.4
[Iupamupa, ee aneMeHThI

Copneprkanuie yueOHOTO MaTepraia

[lupamuna u ee naneMenTel. Ceuenue nupamunabl. IlpaBuwibHas nupamuia.
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YcedenHas nupamuaa

KomOunupoBanHoe 3anstue

Tema 5.4
CeyeHus MHOrorpaHHuMKoOB

Conepxanue yaeOHOro MaTepuaia

Ceuenue (mapajuiebHOE OCH. OCHOBaHHIO). CeuyeHue KyOa, ceueHHE IPHU3MBI,
CEYCHHUE NMUPAMHJIBI

Komb6unupoBanHoe 3ansatue

Tema 5.5
CummeTpua B Kybe,
napannenenunene, npusme,

Copepxanue yueOHOro MaTrepuana

Cummetpusi. Cummerpuynbie purypsl. CummeTpuyHsie Tena. Och CHMMETPUU

KomOunupoBanHoe 3anstue

nupamuge
Tewma 5.6 Coneprkanue y4eOHOro Marepuana
[TpaBunbHBIE [NonsTne mpaBmIbHOTO MHOTOTpaHHKKA. CBONCTBA MPAaBUIBHBIX MHOTOIPAaHHHKOB
MHOTOTPaHHUKH ux | KoMmOMHUpOBaHHOE 3aHATHE
CBOMCTBA
Tema 5.7 Coneprxanue yueOHOro MaTepuaa
[lnomans noBepxHOCTH | [Inomasb GOKOBOH U MOJIHOW MOBEPXHOCTHU MPU3MBI, TUPAMU/IbI
MHOTOTPaHHHUKOB. KoMOMHMPOBAHHOE 3aHSTHE
[IpakTuyeckoe 3aHATHE BbluncaeHue NaoLWwaaei NOBEPXHOCTEN MHOMOrPaHHMKOB
Tema 5.8 Coneprxanue yueOHOro MaTepuaia
[Ipocreiimme xomOuHanuu | KoMOMHAIMN reOMETPHYECKUX TEl.
MHOT'OI'PaHHHKOB KomOunupoBanHoe 3aHsTue
Tema 5.9 Coneprkanne y4eOHOT0 MaTeprana

Tena Bpamenus. {unmuuap

Hunuaap u ero snemeHTsl. CeueHue MWIMHIPA (MTapaieIbHOE OCHOBAHUIO U OCH).
Pa3Beprka nunuHapa

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 5.10
Tena Bpamenuns. Konyc

ConeprkaHue 3aHATUA

Konyc u ero oanementel. CeueHue KoHyca (MapajijieIbHOE OCHOBaHHUIO U
MPOXOJsIIee Yepe3 BEpIINHY), KOHHYecKue ceueHus. PazpepTka KoHyca

KoMOuHMpoBaHHOE 3aHsTHE
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Tema 5.11
Tena Bpamenus. [lap

Conepxanue yueOHOrO MaTepuaia

[lTap u cdepa. Bzaumuoe pacmnonoxxkenune chepbl u miockoctu. CedeHue miapa,
chepnl

Komb6unupoBanHoe 3ansatue

HpaKTI/I‘IeCKOe 3aHATUC I/I306pa)KeHI/IC TCJI BpalllICHUS Ha IIJIOCKOCTH.

IIpakTrueckoe 3ansTre CeueHus KoHyca, IIMIMHPA, 1apa

Tema 5.12 Coneprkanue y4eOHOro Marepuana
O6bem npaMoyronpHoro | [onarue o6 oobeme Tena. O0beM Kyba M NPSAMOYTOJBHOTO MapajulelenuIesa..
napaenenuneaa.  O6beM | Orpormrenue 00bEMOB MOTOOHBIX TE.
Kyba. KoMOMHMPOBAHHOE 3aHATHE
Tema 5.13 Coneprkanue y4eOHOro MaTepuana
OOBembl PAMOH MPU3MBL H [ ()Gren npusmbl  O0beM  1imHApa. DOpMyNBl  JUIA  HAXOXICHHS O00BEMOB
[UHITHHADA. MHOTOTPAaHHHUKOB H TEJI BPAIICHUS
KombOunupoBanHoe 3aHsTHE
Tema 5.14 Coneprxanue yueOHOro MaTepuaa

O0BeEMBI MTUPAMUTIBI "

OO0BeMbI nupamMubl M KOHYCa cDOpMy.]'H:I A HaXOXIACHUA 00BEMOB

KoHnyca. MHOT'OIpPaHHHUKOB U TEJI BpallleHUs
KomM6unupoBanHoe 3aHsTue
Tema 5.15 Coneprkanue y4eOHOro MaTepuana

O0bem mapa. OTHOLICHHUE
00BbEMOB OJOOHBIX TEN

O6bem miapa. @opmynbl I HaXOXIeHUs 00beMoB Ten BpauieHus. [logoOue
[TonoOHbIE TENA

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 5.16
00001eHHe MpeACTaBACHUM
0 MPaBUIIBHBIX
MHOTOTpaHHHKaX (TeTpasip,
KyO, OKTa’zp, JOJeKadp,
HKOCA3IP).

Cogepxanue yaeOHOTO MaTepuana

Hcnonp3oBanne KOMOWHAIIMNA MHOTOTPAHHUKOB. TeTpasap, Kyb, OKTasap, AoAeKasap,
MKocasap.

[IpakTHueckoe 3aHsaTHE
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Tema 5.17 IIpodeccnoHanbHO-OPHEHTHPOBAHHOE coiepKaHue (conep:xanue 2
[lpumepsl  cUMMETpHUl B | MIPUKJIAJHOTO MOIYJIsI)
npodeccun
CumMeTpHs B IPUPOJE, APXUTEKTYpe, TEXHUKE, B OBITY
[IpakTrueckoe 3aHsATHE
Tema 5.18 Coneprkanue ydeOHOro Marepurasa
Haxoxnenue 00beMoB, Ob6veM Kkyba u TpsAMOYroibHOro mnapamienenunena OTHomEHHE 00bEMOB
IUIOIIA/IEH TIOBEPXHOCTEH nonoOHpIx Ten.  OO0bembl mUpamuabl U KoHyca. OOwbem tmapa [lmomanb
MHOTOTPaHHHKOB, Tl MOBEPXHOCTH Ky0a, mapajuiesienune1a, Ipru3Mbl, IAPaMUAIbI
PP [TpakTrueckoe 3aHsTHE HaxoxmeHne 00beMOB MHOTOTPAaHHUKOB 2
[TpakTueckoe 3aHsTHE HaxoxaeHne 00EMOB TeN BPAIICHHS 2
IIpakTrueckoe 3ansTue [lnomaau NoBepXHOCTEH MHOTOTPaHHUKOB 2
IIpakTrueckoe 3ansTue [lnomaau NoBEpXHOCTEH TN BpaIllCHUS 2
Tema 5.19 Coneprkanue y4eOHOro Marepuana
KombuHauum v "
Haxoxnenue o00BbeMOB, IUIOIIAAel MOBEPXHOCTEH  MHOIOTPAaHHUKOB, TEJI BpAIICHUS.
MHOTOrpaHH1KoB " Ten Komb6unanuu ten. KoMOuHanmm MHOTOTpaHHUKOB
BRALLEHUA KomOunupoBanHoe 3aHsTue 2
KontponsHas pabora 2
Pa3nesn 6. Crenenn u kopuu. CtenenHasi pyHKuus 52
Tema 6.1 Coneprkanue y4eOHOro MaTepuana
Crenennast  QyHKIWs, €€ | [ToHaTHE KOPHS N-Oif CTETIEHM M3 JeiCTBUTENbHOTrO uncia. OyHkmun y = VX ux
CBOHCTBa cBoiicTBa u rpaduku. CBoWCTBa KOPHS N-Oi CTEHICHH
KoMOunmpoBanHoe 3aHstue 2 OK-01, OK-02,
Tema 6.2 Coneprxanue yueOHOro MaTepuaa OK-03, OK-04,
[IpeoGpazoBanue I[IpeoOpa3oBaHue HPPALMOHATIBHBIX BBIPAKEHHIT OK-05, OK-07
BBIDQKEHUH C KOPHAMH N- | [IpakTHUECKOE 3aHATHE 2 [IK2.1 TIK 2.4.

OU cTeneHn

Tema 6.3
CaoiicTBa CTEIICHU C
paroHaIbHBIM u

CogepxaHue yaeOHOT0O MaTepuana

[lonarue cremeHu ¢ MOOBIM pallMOHAIBHBIM TNOKa3areneM. CreneHHble (YHKIINH,
UX CBOMCTBA U rpaduku
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JNENCTBUTEIILHBIM KombOunupoBanHoe 3aHstue
IIoKa3aTciIsiMu
Tema 6.4 Cogepxanue yaeOHOTO MaTepuana

CTeneHHble  QYHKUMK, WX
CBOWCTBA U1 rpaduKm

Onpenenenne creneHHOW ¢GyHKIUU. VCmoap30BaHWE €€ CBOKMCTB IMPHU PEIICHUH
yYpaBHEHUU U HEPABEHCTB

HpaKTI/I‘ICCKOC 3aHATUC

Tema 6.5
HppaunonaibHbie
YpPaBHEHUS U HEPABEHCTBA.
Mertoabl ux peueHus

Conepxanue yaeOHOro MaTepuaia

PaBHOCWIBHOCTD HMppalMOHAIBHBIX ypaBHEHMM Metonpl ux pemenus. Pemenue
MPPALMOHAJIBHBIX YpaBHEHUN PelleHrne nppanoHanbHbIX HEPABEHCTB

KombunupoBanHnoe 3anstue

IIpakTrueckoe 3aHsTHE PeweHne MPPaLMOHANbHBIX YyPaBHEHMI

Tema 6.6

CreneHHan dYHKLMA
[TokazarenpHas GyHKIHS,
€€ CBOMCTBA

Coneprkanue y4eOHOro Marepuana

CreneHb ¢ MpPOU3BOJBHBIM JIEUCTBUTENBbHBIM IOKazareneMm. OrmnpexneneHue
[I0Ka3aTelbHON (YHKIIMM, €€ CBONCTBAa U TpauK. 3HAKOMCTBO C IPUMEHEHUEM
nokaszareiabHON (yHKuMU. PerneHne mokasaTelabHBIX YpaBHEHUH (YHKIIMOHAJIBHO-
rpau4ecKuM METOJI0OM

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 6.7
Tloka3zarenbpHbIE
ypaBHEHUS U HEPABEHCTBA

Coneprkanne y4eOHOro MaTepuana

Pemienne moka3zaTtenbHBIX YpPaBHEHUM METOJIOM YpaBHHBAHHS TOKa3aTeJeH,
METOJ/IOM BBEJIEHUS HOBOM MEPEMEHHOU, (PyHKIIMOHATHHO-TPAQUUECKUM METOJIOM.
Pemenue nokazarenbHbIX HEPABEHCTB

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 6.8
CucreMpl TI0Ka3aTeIbHBIX

CO,Z[Cp)KaHI/IC yqe6Hor0 Marcpurajia. ITokazarens crernenu. CmocoObl pelmicHu-d

CucTtemMbl TOKa3aTeNbHBIX YpaBHEHUH. Perienne cucteMpl crmocoOoM MOICTaHOBKH,

YpaBHEHUU 3aMEHBbI TIEPEMEHHOMN
[TpakTHueckoe 3aHsATHE PelleHne NoKasaTeNbHbIX YpaBHEHW
[TpakTHueckoe 3aHsATHE PelleHne NOKa3aTeIbHbIX HEPABEHCTB
Tema 6.9 Coneprxanue yueOHOro MaTepuaa
Jlorapudm yucna | Jlorapupm uucna. Onpenenenue jorapudma. JlecaTHdHbIH W HATypaJbHBII
JlecaTnuHbINi u | norapudmel. Yucno e
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HaTypaJIbHBIN JIorapudmsl,

KombOunupoBanHoe 3aHstue

YUCIIO €.

Tema 6.10 Cogepxanue yaeOHOTO MaTepuana

CBoiicTBa aorapupmoB | OcHoBHOE Jorapudmuueckoe ToxaecTBO. CBoiicTBa jorapudmos. Ormepanus
Onepanus Jorapu(GMUPOBaAHUS

orapuMUpOBaHUS KoMmOnHMpOBaHHOE 3aHSTHE

Tema 6.11 Cogepxanue yaeOHOTO MaTepuana

Jlorapudmmueckas Jlorapudmmueckas yHkius . CBOHCTBA JOrapupMIUUECKOn ()yHKIHH.

¢byHKIUS, ee CBOWCTBA

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 6.12

Cogepxanue yueOHOro MaTepuana

Jlorapudpmuueckue [Tonsatue norapupmudeckoro ypaBHeHus. Omnepanus NOTEHUUpOBaHUA. Tpu
YPAaBHEHHSI. OCHOBHBIX METOJa pPEIICHHs JIOTapu(MUUECKUX YpaBHEHHN: (YHKIMOHAIBHO-
Jlorapudmuueckue rpaduvecKkuid, METOJ MOTEHIMPOBAHHUS, METOJ BBEACHUS HOBOW II€PEMEHHOM.
HEpPABCHCTBA. Cucrewmsl | Jlorapudmudeckue HepaBeHCTBA AJITOPUTM PELICHUS CHUCTEMBI ypaBHEHHIA.
Jorapu(pMUUECKUX PaBHOCHIBHOCTE JIOrapuMUUYECKUX YpaBHEHUN U HEPABEHCTB

YpaBHEHUU KomOunupoBanHoe 3aHiTHE

Tema 6.13 IIpodeccrnonaIbHO-OPHEHTHPOBAHHOE coJep:KaHue (conepxanue

Jlorapudmsl B mpupoae u
TEXHHUKE

NMPHUKJIATHOT0 MOIYJIA)

[Ipumenenne norapu¢pma. Jlorapudmuueckas coupainb, B npupone. Ee
MaTeMaTH4YeCKHe CBOMCTBA

[Tpaktuyeckoe 3anstue Jlorapudmel B IpUpoe U TEXHUKE

HpaKTI/ILICCKOC 3aHATUC HpI/IMCHCHI/IC J]OFapI/I(I)Ma.

Tema 6.14 Hcnons3osanue
OCHOBHBIX METOJIOB PELICHHS
J0rapupMUIECKUX
YpaBHEHUH

Cogepxanue yaeOHOTO MaTepuana

MeTtonbl pemieHus JOrapuMUYECKUX YPAaBHEHHUH :(YHKIMOHAIBHO-TpaQUUeCKui,
MCTO/J MOTCHLIUPOBAHUA , MCTO/] BBSICHUS HOBOH HCpeMCHHOfI

IIpakTrueckoe 3aHATHE  lcmonp30BaHME ~ OCHOBHBIX ~ METOJOB  PEILEHUS
JorapupMUIEecKuX ypaBHEHUH: QyHKIMOHATIBHO-TpadUUECKUA, METO IOTCHIUPOBAHUS

IIpaktrueckoe 3ausaTHe VCmonp30BaHNE OCHOBHBIX METOJOB PEIICHUS JOTAPUPMUICCKUX
YpaBHEHUI: METOJT BBEICHUS HOBOI epeMEHHOMN

41




Tema 6.15

Copepxanue yaeOHOTO MaTepuana

Pemenue cucreM | Cucrema orapupMUYECKHX ypaBHEHUH, CUCTEM JIOTapHU(PMHUUECKIX HEPABECHCTB
MOKA3aTeIbHBIX u | [IpakTueckoe 3ansTue Pemenne cucrteM Moka3aTelbHbIX YPaBHEHHN
JorapupMUIECKUX [TpakTuueckoe 3ansaTue Pemenue cucreM norapuMUIECKUX YpaBHECHUI 4
ypaBHEHUU
Tema 6.16 Coneprkanue ydeOHOro MaTeprasa
Pemenue 3ajgad. | Jlorapudpmudeckas  ¢yHkuus.  Pemenume — mpocTedmmx — Jorapu(MUYECKUX
Jlorapugmer. ypaBHEHUH, HEPABEHCTB 2
Jlorapudmmueckas KonTponpsHas padora
byHKIUS
Paspnen 7. DiieMeHThI KOMOMHATOPUKH, CTATUCTHKH M TEOPUHU BEPOSITHOCTEM 30
Tema 7.1 Cogepxanue yueOHOro MaTepuana
OcHOBHbIE nouAaTHs | IlepectanoBku, pazMenieHus, coueranus. CoBMECTHbIE 1 HECOBMECTHBIE COOBITHSL.
kombuHatopuku CoObitue, | TeopeMbl 0 BEpOSTHOCTH CYMMBbI COOBITHI. Y CIIOBHAsI BEPOSTHOCTh. 3aBUCUMbIE U 2
BEPOSTHOCTH COOBITHS. He3aBUCHUMbIE cOObITHS. TeopeMbl 0 BEpOSATHOCTU MPOU3BEAECHUS COOBITUH.
KomM6unmnpoBanHoe 3ansTue.
" OK-01, OK-02,
[TpakTueckoe 3ansaTue CiaoxkeHUe BEPOSTHOCTEN 2 OK-03. OK-04
IIpakTrueckoe 3aHATHE Y MHOKEHUE BEPOSATHOCTEN 2 OK- 05’ OK- 07'
Tema 7.2 IIpodeccrnonaIbHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xkanue K2 1 ’HK 4.
BepositHOCTB B | IPUKJIATHOTO MOJY.JIs1)
PO eCCHOHATBHBIX OTHOCUTENbHAsT YacTOTa COOBITHS, CBOMCTBO €€ YCTOMYMBOCTU. CTaTUCTHYECKOE
3a/1ayax orpeeneHue BepoaTHoCcTH. OLeHKa BEPOSITHOCTU COOBITHS
[IpakTuyeckoe 3anaTe BepoaTHOCTh B MpoQeCCHOHATBHBIX 3a/1a4axX 2
HpaKTI/ILIeCKOC 3aHITHE CTaTUCTHYECKOE OIIpeaCJICHUC BEPOATHOCTHU. 2
[TpakTrueckoe 3aHsaTHE OlieHKa BEPOSTHOCTH COOBITHSI. 2
[IpakTueckoe 3aHATHE PerieHre MPUKIAIHBIX 33/1a4 C MPUMEHEHHUEM BEPOSITHOCTHBIX 2
METOJI0B
Tema 7.3 Coneprkanue y4eOHOro MaTeprasa
JvckperHas  ciydaiiHas | Buael ciydaiiHbIX BenmmuyuH. OmpeneicHHe IUCKPETHON CIy4aiHOW BETMYWHBI.
BEJINYMHA, 3aKOH ec | 3aKOH pacHpeleieHus. JUCKPEeTHOM cilydailHOM BenuuuHbl. Ee uucioBble
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pacnpeneneHus XapaKTepUCTUKU 4
KomOunupoBanHoe 3anstue
[IpakTuueckoe 3ansaTue OmnpeaeneHne TMCKPETHON CTydaifHON BETHMIMHBI 2
Tema 7.4 Cogneprkanue ydeOHOro Mareprasa
3agaun  MmareMaTuyeckod | Bapwanmonsblii psg.  Iloawron dactor u  rucrorpamma. CTaTHCTUYECKHE
CTaTUCTHUKH XapaKTEPUCTHKH psiia HAOII01aeMbIX JTaHHBIX
KomOunupoBanHoe 3anstue
4
Tema 7.5 IIpojeccrnonaIbHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xkanue
[TepBuynas 00paboTKa | MPUKJIATHOTO MOTYJIsI)
CTAaTUCTUYECKUX  JaHHBIX | CocTaBieHHe TaOJUIl U [UarpaMM Ha MpakTuke. ['paduueckoe ux mpecTaBiIeHUE.
Mpadunueckoe HaxoxneHue cpeiHUX XapaKTepUCTHK, HAOII0JaeMbIX JaHHBIX
npeacrasnieHune KombunupoBanHoe 3aHstue 4
CTaTUCTUYECKUX AaHHbIX
Tema 7.6 Coneprxanue yueOHOro MaTepuasa
Pemenue 3a1a4. | DneMeHThl KoMOuHATopuku. CoObITHE, BepOATHOCTH cOObITHS. ClOXEeHHe u
DeMeHTbI YMHOKEHHE BEPOSTHOCTEN
KOMOMHATOPHKH, KonTponabHnas pabora 2
CTaTUCTUKM U TEOPHH
BEPOATHOCTEMN
Pazgen 8. YpaBHeHus1 M HepaBeHCTBA 20
Tema 8.1 Coneprxanue yueOHOro MaTepuaa
PaBHOCHIIBHOCTB PaBHOCHIIBHOCTE ypaBHEHUH U HepaBeHCTB. OrmnpeneneHus. OCHOBHBIE TEOPEMBI
YPAaBHEHMM M HEPABEHCTB. | pAaBHOCWIJIBHBIX IIE€PEXO0Jax B YpaBHEHUSX M HepaBeHcTBaxX. OOmMe MeTOJbI OK-01, OK-02,
OOu1rie METOBI PEIICHUsT | pPelIcHus ypaBHEHUI: TEePeX0a OT paBeHCTBA (YHKIMI K PaBEHCTBY apryMEHTOB 4 OK-03, OK-04,
JUISE MOHOTOHHBIX (DYHKIIMM, METOJT Pa3JIOKEHUSI Ha MHOXKHUTEJIH, METOJT BBEIACHUS OK-05, OK-06,
HOBOMH NepeMeHHO!, (YyHKIMOHAIBHO-Tpaduyeckuii MeTox OK-07
KoMOunmpoBanHoe 3aHstue [IK2.1 TIK 2.4.

Tema 8.2
I'paduueckuii METO/I
peleHus yYpaBHEHUH,

Copepxanne yaeOHOTO MaTepuana

OO01re MEeTObI PEIICHHs] HEPABEHCTB: MEPEeX0/l OT CPaBHEHUS 3HAUYCHUN ()YHKIIHHA
K CpaBHEHHIO 3HAYEHMH AapryMEHTOB J[UIi MOHOTOHHBIX (YHKIMH, METoA
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HEPABEHCTB UHTEPBAJIOB, (YHKIMOHATIBHO-Tpadguueckuii metoa. I'paduueckuii meton perieHus
YPAaBHEHUI U HEPABEHCTB 4
KomOunupoBanHoe 3anstue

Tema 8.3 Coneprkanue ydeOHOro Mareprasa

VYpaBHenus U HepaBeHCTBA | Onpeneiienne Moayns. PackpeiThe Monyns mo ompeneieHuto. [Ipocrerimiue

C MOJyJIEM YpaBHEHUS U HEpaBEHCTBA ¢ MoayneM. [IpumeHeHNe paBHOCWIBHBIX MEPEX0J0B B
OIPEEIICHHBIX TUIAX YPAaBHEHUI U HEPABEHCTB C MOAYJIEM 4
KomOunupoBanHoe 3anstue

Tewma 8.4 Coneprkanue y4eOHOro Marepuana

VYpaBHeHHs M HEPABEHCTBA | 3HAKOMCTBO ¢ mapamerpoMm. [Ipocreiimme ypaBHEHHS U HEPABEHCTBA C TApaMETPOM

C mapameTpaMu KombOunnpoBanHoe 3aHsaTue 4

Tema 8.5 IIpodeccrnonaibHO-OPUEHTHPOBAHHOE coaepxaHue (copep:xaHue

CocraBiieHHE M pELICHHE | MIPUKJIATHOTO MOIYJIsl)

npodecCHOHANBHBIX 3a/1au | PereHne TEKCTOBBIX 33124 MPO(ECCHOHATBHOTO COICPIKAHMUS

C TIOMOIIIBIO YPAaBHEHUH [MpakTudeckue 3aHATHS 4

IIpomexyTounasi arrecTanus (JK3aMeH) 4

Koncynbranus 6

Bcero: 326
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3. YciaoBus peaju3ainuu NporpaMmmbl 001eo0pa3oBaTebHOM JUCHUILIHHBI

3.1. lna peajM3anuu MPorpaMMbl THCHUILUIMHBI NMPEIyCMOTPEHbI CJEAYIOIIHe CrennaibHbie
MOMeIeHHsI:

Peanusanus mporpaMMbl AUCIHUILTMHBI OCYIIECTBIISICTCS B YIeOHOM KaOMHETe MAaTeMAaTHKH.
O6opynoBanue yaeOHOTo KabUHeTa!

- IOCAI0YHBIC MECTA 110 KOJIUYECTBY 00YUaIOIINXCS;

- pabouee MeCTO MPEeroIaBaTes;

- KOMIUIEKT y4eOHO-HATJISIIHBIX TOCOOHIA;

- KOMIUJICKT 3JICKTPOHHBIX BUACOMATCPHAIIOB;

- 3aJ1aHus [T KOHTPOJIBHBIX padoT;

- mpo(heCCHOHAILHO OPUCHTUPOBAHHbIC 3a/1aHU;

- MaTepUaIbl IK3aMCHA.

TexHuveckue cpeacTBa OOyuCHHUS:

- IEPCOHAIIBLHBIN KOMITBIOTEP C JIMIICH3MOHHBIM IPOrPAaMMHBIM 00ECIICUCHUEM;

- IPOCKTOP C IKPAHOM.

3.2. UndopMmannoHHoe obecrniedeHne peajn3alui MPorpaMmMbl

1. st peanu3auu mporpaMMbl OMOTHOTEYHBIN (OHT 00pa30BaTEIBLHON OpPraHU3alud UMEET
NIeYaTHbIE W/WIIN 3JIEKTPOHHBIE 00pa3oBaTeIbHbIe U HH(POPMALIMOHHbBIE PECYPChI, PEKOMEH/IOBaHHbIE
JUISL CII0JIb30BAaHUS B 00pa30BaTENIbHOM MPOIIECCE, HE CTapIle IATH JIET C MOMEHTA U3AaHMUsL.

Jlureparypa

Js1 o0yuaommxcst

OcHOBHbIEC HCTOYHHKU:

1. MaremaTuka: anreOpa ¥ Hadajla MaTEeMaTHYECKOTO aHAIN3a, TeOMETpHs. Anredpa u Havasa

MaTeMaTHyecKoro a”ainusa (B 2 vacrtsax) (B 2 wactsx). 10-11 kmacc. Yacts 1: MopakoBuy

A.T'., Cemenos I1.B.; Yacte 2: Mopakosuu A.I'. u apyrue; nox peaaknueit Mopakosuua Al

"MOLL MHEMO3HNHA".

2. Marematuka: anreOpa M Hayaja MaTeMaTHYeCKOro aHaiausa, reomeTpus. ['eomerpus. 10-11

kiacc. AranacsH JI.C., byry3zoB B.®., Kanomues C.b. u apyrue. - M: IIpocsenienue, 2022.

I[OHOJIHI/ITEJII)HLIG HCTOYHUKH:

1. BammakoB M.M. MatemaTtuka: yueOHUK JUIS CTYJ. YUPSKICHUH cpea.mpod. oOpazoBanus. — M.,
2021.

2. Aranacsu JI.C. u qp. MaTtemaruka: anreOpa v Hauyajia MaTeMaTHUECKOTO aHaJIM3a, TEOMETPUSI.
I'eomerpust. 10-11 k., I[Ipocemenne 2022

3. Mopaxosud A.I'., Cemenos I1.B. Matemaruka: anredpa u Hayajga MaTeMaTHYECKOTO aHAIIN3A,
reoMeTpus. Anrebpa u Hayana MateMaTHdeckoro ananmsa. B 2 4. 10-11 . [IpocBemenne 2021

DJIeKTPOHHBbIE U3IAHMS

1. Beepoccuiickue natepreT-onmumuansl. - URL: https://online-olympiad.ru / (nara
obpamenust: 12.07.2022). - TekcT: 3eKTPOHHBIH.

2. Enunas xoyutekius mudpoBbIx 00pa3oBaTenbHbIX pecypcos. - URL: http://school-
collection.edu.ru (mata oopamenwust: 08.07.2022). - TekcT: 2JIEKTPOHHBIH.

3. HNudopmanmonnas cucrema «EanHoe 0KHO JOCTYyIa K 00pa3oBaTeIbHBIM Pecypcamy. -
URL: http://window.edu.ru/ (nata oopamenus: 02.07.2022). - Tekct: 3eKTpOHHBIH.

4. Hayunas anexkrponnas 6udnuoreka (HOb). - URL: http://wwwe.elibrary.ru (nara
obpamenusi: 12.07.2022). - TekcT: 27eKTPOHHBIH.

45


https://online-olympiad.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://window.edu.ru/
http://www.elibrary.ru/

5. OTkpbITHIH KOITEMK. MaTtematuka. - URL: https://mathematics.ru / (mata obpareHwust:
08.06.2022). - TekcT: 3NeKTPOHHBIH.

6. [ToBTropum maremaruky. - URL: http://www.mathteachers.narod.ru / (nara
obpamenusi: 12.07.2022). - TekcT: 37eKTPOHHBIMH.

1. CrpaBOYHUK 110 MaTEMaTUKe JIJIsl IIKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (nara obparmenus: 12.07.2022). - TekcT:
JJIEKTPOHHBIN.

8. Cpennss MaTemMaTudeckasi ”HTepHeT mkodia. - URL: http://www.bymath.net/ (nata

obpamienust: 12.07.2022). - TekcT: 37eKTPOHHBIH.

9. depepanbsiii nopran «Poccuiickoe oopazoBanue». - URL: http://www.edu.ru/ (nara
obpamienust: 02.07.2022). - TekcT: 37IeKTPOHHBIH.
denepanbHbIi eHTp HHGOPMAIHOHHO-00pa3oBaTenbHBIX pecypcoB. - URL: http://fcior.edu.ru /
(mara oopamenus: 01.07.2022). - TekcT: 3eKTPOHHBII

10. Sunpekc xiacc
https://www.yaklass.ru/p/matematika-spo/programma-340-ch/povtorenie-kursa-matematiki-
osnovnoi-shkoly-7446274

11. https://sites.google.com/view/fedinatp/mMaremMaruka-1-Kypc

12. https://nyummitne naror.pd/component/djclassifieds/?view=item&cid=7:isbn-
s0&1d=2190:MeToIMYeCcKUE-TIPUEMBI-PENICHUS-TPAKTUKO-OPUESHTUPOBAHHBIX -3a1a4-[10-T€OMETPUU -
Ha-npuMepe-3aaHuii-orn-u-era&ltemid=464
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4. KOHTPOJIb U OLIEHKA Pe3yJbTATOB OCBOCHHUSA 00111€00Pa30BaATeIbHOM AU CHUIIMHBI

KoHTpo.1b ¥ OueHKa pe3ynbTaToB OCBOEHUS 00I1e00pa3oBaTeIbHON AUCIUILUINHBI PACKPBIBAIOTCS

qgcpes3 AUNCHUIITIMHAPHBIC

pe3yibTaThl,

HaIlTpaBJICHHBIC Ha

¢dopmupoBaHue

o0mmx wu

npo¢eCCHOHATBHBIX KOMIETEHIUH 10 pa3/esaM U TeMaM COEep)KaHus yd1eOHOro MaTepHara.

Oo6masi/mpodeccuoHanbHAS Pa3zpgen/Tema THI oOLleHOYHBIX
KOMIIETeHIU MepONpUsITUSs
OK 01. Beibupats criocoOsr P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, | TectupoBanue

peleHus 3a1a4
npodeccnoHaTbEHOMI
ACATCIIBHOCTH MTPUMCHUTCIILEHO
K Pa3IMYHBIM KOHTEKCTaM

15,16

P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5
IT-o/c, 2.6,2.7,2.8, 2.9,2.10

P 3, Temnr 3.1, 3.2, 3.3 I1-0/c, 3.4
P 4, Temsr 4.1, 4.2, 4.3, 44, 4.5,
4.6,4.7I1-o/c, 4.8,4.9,4.10, 4.11
P 5, Temnr 5.1,5.2

P 6, Temn! 6.1, 6.2,6.3,64,6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 I1-
o/c, 6.11

P7,Temu1 7.1,7.2,7.3,74,7.5,
7.6,

VYeTHBII onpoc
MaremaTudeckuii JUKTAHT
NupuBunyanbHas
caMoCTOsATeNIbHAas paboTa
IIpencraBnenne
pEe3ynbTaTOB
MPaKTUYECKUX PadboT
3aiuTa TBOPUYECKUX paboT
3amuTa UHIUBUAYATBHBIX
MPOEKTOB

KonTponbnas padora
Brimonnenue
JK3aMeHaIIMOHHBIX
3aJIaHUN

OK 02. Ucnonb3oBath
COBPEMEHHBIE CPECTBA MTOUCKA,
aHaJIM3a U UHTEPIPETALUU
uHpopmanuu, u
WH()OPMAIIMOHHBIC TEXHOJIOTUN
JUTSL BHITIOJTHEHUS 3a7a4
npodeccnoHanbHOM
JeSITeIbHOCTH

P 1, Tema 1.1, 1.2, 1.3 IT-0/c, 1.4,
15,16

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 IT-o0/c, 3.4
P 4, Temsr 4.1, 4.2, 4.3, 44, 4.5,
4.6, 4.7 Il-o/c, 4.8, 4.9, 4.10,
4.11,4.12

P 5, Temnr 5.1,5.2,5.3,5.4,5.5,
5.6,5.7,5.8,5.9,5.10, 5.11,
5.12,5.13,5.14, 5.15, 5.16,

5.17

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 I1-

TectupoBanue

VYeTHBII onpoc
MaremaTr4ecKui TUKTaHT
NuauBunyanbHas
camocTosTeNbHas padoTa
IIpencraBnenue
pE3yJIbTaTOB
NPaKTUYECKUX paboT
3amuTa TBOpUECKUX padoT
3aiuTa MHIMBUyaTbHBIX
IIPOEKTOB

KonTponbnas pabora

Bremonnenue
o/c, 6.11 9K3aMEHAIIMOHHBIX
P7,Temsr 7.1,7.2,7.3,7.4,7.5, .
3aJaHui
7.6,
OK 03. IlnanupoBats u P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, | TectupoBanue

peann30BBIBaTh COOCTBEHHOE
npogeccuoHaIbHOE U
JMYHOCTHOE Pa3BUTHE,
NIPEAIIPUHUMATEIBCKYIO
ACATCIIBHOCTH B

15,16

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 I1-0/c, 3.4
P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5,
4.6,4.7I1-o0/c,4.8,4.9,4.10,4.11

VYeTHBIT onpoc
MaremaTudeckuii JUKTAHT
NunuBunyanbHas
camocTosTeNnbHas padoTa
[IpencraBnenue
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npogeccuoHanbHOH cdepe,
UCII0JIb30BaTh 3HAHUS 110
(uHAHCOBOW TPAaMOTHOCTH B

P 5, Temrr 5.1, 5.2
P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 II-

pe3yabTaToB
NPaKTUYECKUX paboT
3ammra TBOpUECKUX padoT

Pa3IMYHBIX KU3HEHHBIX o/c, 6.11 3amuTa MHIMBUYaTbHBIX
CUTYaUAX P7, Temnt 7.1,7.2,7.3,7.4,7.5, NPOEKTOB
7.6, KonrpossHas pabora
P 8. Tems! 8.1, 8.2, 8.3, 8.4, 8.5 BhIIOMHCHUE
9K3aMEeHAIMOHHBIX
3aJaHui
OK 04. DddexTuBHO P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, | TectupoBanue

B3aMMOJICHICTBOBATh U PabOTATh
B KOJIUIEKTUBE U KOMaHE

15,16

P 2, Temsr 2.1, 2.2, 2.3, 24, 2.5
IT-o/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4
P 4, Temsr 4.1, 4.2, 4.3, 44, 4.5,
4.6,4.71I1-o0/c, 4.8,4.9,4.10,4.11
P 5, Temnr 5.1,5.2

P 6, Temn! 6.1, 6.2, 6.3,6.4,6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 I1-
o/c, 6.11

P7, Temw1 7.1,7.2,7.3,74,7.5,
7.6,

VYeTHbII onpoc
MaremaTudeckuii JUKTAHT
NunuBunyanbHas
caMOCTOsATeNIbHAs paboTa
IIpencraBnenne
pEe3ynbTaTOB
IPAKTUYECKUX padoT
3aiuTa TBOPUYECKUX paboT
3amuTa UHIUBUAYATbHBIX
MPOEKTOB

KontponpHas pabora
Brimonnenue
9K3aMeHaIIMOHHBIX
3aJIaHUN

OK 05. OcymiecTBisiTh yCTHYIO
Y TIMCbMEHHYI0 KOMMYHHKAIIUIO
Ha TOCYapCTBEHHOM SI3bIKE
Poccuiickoit denepanmu ¢
y4€TOM 0COOEHHOCTEH
COLIMAJIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

P 1, Tema 1.1, 1.2, 1.3 IT-0/c, 1.4,
15,16

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 I1-0/c, 3.4

P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5,
4.6,4.711-o0/c, 4.8,4.9,4.10,4.11

P 5, Temrr 5.1, 5.2

P 1, Tema 1.1, 1.2, 1.3 II-0/c, 1.4,
15,16

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

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4

P 4, Temsr 4.1, 4.2, 4.3, 44, 4.5,

TectupoBanue

VYeTHBII onpoc
MareMaTHu4ecKuil TUKTaHT
NunuBunyanpHas
caMmocTosiTeNbHas paboTa
IIpencraBnenue
pe3ynbTaTOB
NPaKTUYECKUX paboT
3aiuTa TBOPUYECKUX paboT
3aiuTa MHIMBUYaTIbHBIX
IIPOEKTOB

KonTponbnas pabora

4.6,4.711-o0/c, 4.8,4.9,4.10,4.11 Brinonnenue
P 5, Temsr 5.1, 5.2 9K3aMEHALIMOHHBIX
P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 3aJJaHHui
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 II-
o/c, 6.11
P7, Temsr 7.1,7.2,7.3,7.4,7.5,
7.6,
OK 06. ITposiBnsaTs rpakaancko- | P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, | TectupoBanue

MaTpUOTUYCCKYIO MO3UIHUIO,

15,16

YceTHBIT onpoc
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JIEMOHCTPHPOBATh OCO3HAHHOEC
MTOBEJICHIE HA OCHOBE
TpaJIUuLAOHHBIX
00111eUeI0BEUEeCKUX 1IEHHOCTEM,
B TOM YHCJIE C YIETOM
rapMOHHU3AIUH
MEXHAIMOHAIBHBIX U
MEKPEITUTHO3HBIX OTHOIIECHHUH,
HpI/IMeHHTB CTaHI[apTBI

P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 I1-
o/c, 6.11

P7, Temn1 7.1,7.2,7.3,74,7.5,
7.6,

Maremarudeckuii TUKTAHT
NupuBunyanbHas
caMmocTosiTenbHas pabora
[IpencraBnenue
pe3yIbTaTOB
MPaKTUYECKUX padboT
3amuTa TBOPYECKUX paboT
3amuTa UHIUBUIYATbHBIX
MIPOEKTOB

AHTHKOPPYIIIUOHHOTO KonTponpHas padbora

[MOBEICHUS Brinonnenue
9K3aMEHAI[MOHHBIX
3aJaHUN

OK 07. ConenicTBOBaThH P 1, Tema 1.1, 1.2, 1.3 [T-0/c, 1.4, | TectupoBanue

COXPaHEHHIO OKpYXKarolen
Cpelbl, pecypcocOepexeHulo,
MIPUMEHSTH 3HaHUsI 00
M3MEHEHHHU KJIMMAaTa,
MIPUHITUITBI OEPEHKITUBOTO
MIPOU3BOJICTBA, 3PPEKTUBHO
IEeWCTBOBATh B UPE3BbIYAHBIX
CHUTYaIUIX

15,16

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 I1-0/c, 3.4
P 4, Temsr 4.1, 4.2, 4.3, 44, 4.5,
4.6,4.711-0/c,4.8,4.9,4.10,4.11
P 5, Temsr 5.1, 5.25.7, 5.8, 5.9,
5.10,5.11,5.12,5.13, 5.14,

5.15, 5.16,5.17

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 I1-
o/c, 6.11

P7, Temn1 7.1,7.2,7.3,74,7.5,

YcrHblit onpoc
MaremaTruecKkuil JTUKTAHT
NuauBunyanbHas
camocTosTeNbHas padoTa
[IpencraBinenue
pe3yIbTaToOB
MPAKTHYECKUX paboT
3aiuTa TBOPUYECKHUX paboT
3almuTa UHIMBUIYaIbHBIX
IIPOEKTOB

KonTponbnas pabora

Brimonnenue
7.6, 3K3aMEHAIlMOHHEBIX
3aJaHuN
IIK 2.1 CrpykTypHupoBaTh P 1, Tema 1.1, 1.2, 1.3 [I-0/c, 1.4, | TectupoBanue

M(poBbBIE JaHHBIE TS
MyOIMKaIuU

15,16

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 IT-o0/c, 3.4
P 4, Temsr 4.1, 4.2, 4.3, 44, 4.5,
4.6,4.711-o0/c, 4.8,4.9,4.10,4.11
P 5, Temrr 5.1, 5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 I1-
o/c, 6.11

P7, Temsr 7.1,7.2,7.3,74,7.5,
7.6,

P 8. Temsr 8.1, 8.2, 8.3, 8.4, 8.5

VYeTHBIT onpoc
MaremaTtudeckuii JUKTAHT
NunuBunyanbHas
camocTosTeNbHas padoTa
[IpencraBnenue
pe3yJIbTaToOB
MpaKTUYECKUX padoT
3amuTa TBOPUYECKHUX paboT
3amuTa UHIMBUAYaTbHBIX
MIPOEKTOB

KonTpomnpHas pabota
Brmonaenne
DK3aMEHAIMOHHBIX
3aJJaHuN

[1K 2.4 CobupaTh CTaTUCTUKY
0 pe3yibTaTam paboThl

P 1, Tema 1.1, 1.2, 1.3 M-o/c, 1.4,
15, 1.6
P 2, Temm 2.1, 2.2, 2.3, 2.4, 2.5

TecTtupoBanue
YceTHBIT onpoc
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IT-o/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 IT-o/c, 3.4
P 4, Temsr 4.1, 4.2, 4.3, 44, 4.5,
4.6,4.7I1-o/c, 4.8,4.9,4.10, 4.11
P 5, Temrr 5.1, 5.2

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 I1-
o/c, 6.11

P7,Temn1 7.1,7.2,7.3,74,7.5,
7.6,

Maremarudeckuii TUKTAHT
NupuBunyanbHas
caMmocTosiTenbHas pabora
[IpencraBnenue
pe3yIbTaTOB
MPaKTUYECKUX padboT
3amuTa TBOPYECKUX paboT
3amuTa UHIUBUIYATbHBIX
MIPOEKTOB

KonTposnbnas padora
Brmonaenune
9K3aMCHAI[MOHHBIX
3aJaHUN
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