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1. O0masi XapaKTepUCTUKA PUMEPHOM padoyeil MporpaMmbl
001eo0pa3oBaTeJIbHOM JUCHMILIMHBI «MaTemaTuka

1.1. MecTo OUCHUIUIUHBI B CTPYKTYpe MpodhecCHoHaIbHOW 00pa30BaTeIbHON MPOrpaMMbl
CIIO:

OOmieobpa3oBarenbHas JUCHUIUIMHA «MaTemaTtukay SBiISeTCsl 00s3aTeNIbHOW YacThIO
00111e00pa3oBaTeIbHOTO 1MKIJIa oOpa3oBaTesibHON Tporpammbl 15.02.14 OcHameHue cpencTBamu
ABTOMATH3allUU TEXHOJIOTHYECKUX MTPOIIECCOB U MPOU3BOJCTB (TI0 OTPACIISIM).

1.2.1. Heap AMCHUIIHHBI

Conepxanue mporpamMmbl oOmieoOpaszoBarenbHol nucnumuinabl «OJ1.11 Maremartukay
HAIPAaBIIEHO HA JIOCTH)KEHUE PE3YIbTATOB €€ U3yueHUsl B cOOTBeTCTBUU ¢ TpeboBanusamMu OI'OC
COO c¢ yuerom npodeccuonanbhoii Harpasiennoctu ®I'OC CIIO.

1.2.2. Ilnanupyemble pe3yJabTaTbl OCBOEHHSI 0011e00pa30BaTe/bHON JAUCHUIVIMHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe ®T'OC COO
B pesynbpraTe ocBoeHus yueOHo# mucrumuinael OJ.11 MaTtemaTtrka 0O0y4aroIuics J0DKEH
obnanate npenycmorpeHHbiMiH @I'OC nmo cnenmansHoctr CIIO 15.02.14 OcHamenue cpeacTBamMu
ABTOMATHU3AIMA TEXHOJIOTMYECKUX TMPOLECCOB M MPOU3BOACTB (MO OTpacisiM) CIEAYIOIUMHU
pe3yJibTaTaMy, YMEHUSAMHU, 3HAHUSIMU:
JIMYHOCTHBIX:
— chOpMUPOBAHHOCTh TMPEACTaBICHUNA O MaTeMaTHKEe KaK YHHBEPCaJbHOM S3BIKE HAYKH,
CPEIICTBE MOJEIUPOBAHUS SBJICHUIA U TIPOIIECCOB, UICSIX M METO/IaX MAaTEMaTHKH;
—— T[IOHMMaHHE€ 3HAYMMOCTHM  MAaTeMaTUKH I  HAay4HO-TEXHHYECKOro  Iporpecca,
c(hOpMHUPOBAHHOCTH OTHOIICHHS K MAaTEMAaTHKE KaK K YaCTH OOIIEYeTIOBEUECKOM KyIbTyphl Yepes
3HAKOMCTBO C HCTOPHEH pa3BUTUS MaTeMaTUK{, SBOJIOLMEH MaTeMaTHYeCKuX uaAeH; ——
pa3BUTUE JIOTUYECKOTO MBIIIJIEHHUS, MPOCTPAHCTBEHHOIO BOOOPAKEHUS, aIrOPUTMUYECKOM
KYJBTYPbI, KpUTHYHOCTH MBILIUICHHS HA YPOBHE, HEOOXOIUMOM 11l Oy aymie
npoheCCHOHATBPHON NEATENBHOCTH, IJI TMPOJOIDKEHUS 00pa3oBaHUS M CamMo0Opa3oBaHUs; ——
OBJIaJICHNE MAaTEMaTHYECKIMH 3HAHUSIMH ¥ YMEHUSIMHU, HEOOXOAMMBIMU B ITOBCETHEBHOM KU3HH,
JUISL OCBOCHHSI CMEKHBIX €CTECTBEHHO-HAYUHBIX TUCIMIUIMH U JTUCIHMIUIMH TPO(EeCcCHOHATBHOTO
IUKJIa, TSI TIOJTydeHus: 00pa3oBaHus B 00J1aCTAX, HE TPeOYOmuUX yriay0IeHHON MaTeMaTH4eCcKon
MOJITOTOBKU;
— FOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMUIO, B TOM YHCIIE CaM000pa30BaHMIO, Ha MPOTSHKEHUN
BCEH JKM3HM; CO3HATEIIbHOE OTHOLIECHHE K HEMTPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCIIEIIHOM
npohecCHOHaTHLHON M 00IIIECTBEHHOU e TeTLHOCTH;

—— TOTOBHOCTb U CHOCOOHOCTh K CaMOCTOSITETIbHOI TBOpYECKOH U
OTBETCTBEHHOM JIEATEIILHOCTH;

—— FOTOBHOCTb K KOJUIEKTHBHOH paboTe, COTPYyIHUYECTBY CO CBEPCTHUKAMH B 00pa30BaTEIIbHON,

OOIIECTBEHHO  MOJE3HOH, Y4eOHO-MCCIEeNOBATENIbCKOM, MPOEKTHOM W ApYyruxX BHJAX

NeSITETbHOCTH;

—— OTHOIICHHE K MPO(ECCHOHATBHOM AEATEIIBHOCTH KAaK BO3MOXHOCTH YYacTHSl B pEIICHUH

JMYHBIX, OOIIECTBEHHBIX, TOCYJAPCTBEHHBIX, OOIICHAIIMOHATBHBIX MTPOOIIEM;

. MeTanpe/IMeTHbIX:

—— YMEHHE CaMOCTOSITEIbHO OIpPEEeNsATh LEIN JAEATEIbHOCTH M COCTAaBJIATH  IUIaHbI

NESTEIbHOCTH;  CAMOCTOSITEIbHO  OCYLIECTBIISITH, KOHTPOJIMPOBaTb U  KOPPEKTUPOBATbH

JeSITEIbHOCTD; UCTIONIBb30BaTh BCE BO3MOXKHBIE PECYPCHI Ul JOCTUKEHUS OCTABJICHHBIX LeJIed U

peanu3ayy IUIAaHOB JIEATENIbHOCTH; BBIOMPATh YCHEIIHbIE CTPATETHH B PA3IMYHBIX CHUTYAIUSX;

—— YMEHHME MpPOAYKTUBHO OOLIATBCA U B3aUMOJEICTBOBaTH B IIPOLIECCE COBMECTHOM



JeSITeIbHOCTH, YIUTHIBATH MO3ULIUH IPYTUX YIACTHUKOB JEATEIBLHOCTH, 3PPEKTHUBHO pa3pemaThb
KOH(JIHKTHI;
—— BJAJICHWE HaBbIKAMH TI03HABATEILHOW, Yy4eOHO-UCCIICIOBATEILCKOM ¥  TPOCKTHOU
NEeSTEIbHOCTH, HaBBIKAMU  pa3pelieHus mpobsieM; CcrmocoOHOCTh M TOTOBHOCTh K
CaMOCTOSITEJIbHOMY MOMCKY METOAOB PELICHUs] MPAKTUYECKUX 3a]ad, IPUMEHEHUIO Pa3Iu4HbIX
METOAOB IMO3HAHUS;
—— TOTOBHOCTh M CIIOCOOHOCTb K CaMOCTOSITEIbHOM HH(POPMALNOHHO-TIO3HABATEILHON
JESTEIbHOCTH, BKIIIOYash YMEHUE OPHEHTHUPOBATHCA B PA3IMUYHBIX HCTOYHHMKAX WHGOpMAaIuH,
KPUTHYECKH OIICHMBATh W WHTEPIPETUPOBATh HHGOPMALMIO, MOJYyYaeMYI0 M3 Pa3IUYHbIX
HCTOYHUKOB;
—— BJIAJICHUE SA3BIKOBBIMHM CPEICTBAMH: YMEHHUE SICHO, JIOTUYHO M TOYHO H3JaraTh CBOK TOUYKY
3pEHMUsI, UCTI0Ib30BaTh aJICKBaTHBIE SI3bIKOBBIE CPE/ICTBA;
—— BJIa/ICHUE HAaBbIKaMU MM03HABATEIbHON pedIieKCHU KaK OCO3HAHHsI COBEPIIIAEMbIX JIEHCTBUHN U
MBICJIUTEIIbHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUH, T'PAHULl CBOETO 3HAHUSI U HE3HAHMS,
HOBBIX [TO3HABATEJIbHBIX 337a4 U CPEACTB JUJISl UX JOCTHXKEHUS,
—— LIEJEYCTPEMJIEHHOCTh B MOUCKAX U NPUHATHM PEIICHUH, COOOpPa3UTEIbHOCTh U MHTYULUS,
Pa3BUTOCTh TMPOCTPAHCTBEHHBIX IMPEJCTABICHUN; CIIOCOOHOCTh BOCIPHHUMATH KpacoTy W
TapMOHUIO MUDA;
. npeJIMeTHbIX:
— c(hOpMHUPOBAHHOCTH MPEACTABICHUI O MaTeMaTHKE KaK 4acTH MHUPOBOW KYJIbTYpbl U MECTE
MaTEeMaTHK{ B COBPEMEHHOM LIMBUJIM3ALUH, CIOCO0AaX OMMCAHUA SIBJICHUH peajibHOro0 MHpa Ha
MaTeMaTHYECKOM SI3BIKE;
—— c(OpPMHUPOBAHHOCTH TPEACTABICHHA O MATEeMAaTHUYECKUX TOHATHUAX KaK BaKHEUIIHX
MaTeMaTHYECKUX MOJENSX, MO3BOJISIOIIMX OMKUCHIBATh U U3Y4aTh pa3HbIEC MPOLIECCH] U SIBICHMUS;
MOHUMAaHUE BO3MOXXHOCTH AaKCMOMATHYECKOIO TIOCTPOCHHMS MAaTeMaTH4YeCKHX TEOopui; ——
BJIa/ICHUE METOJaMH JI0Ka3aTeIbCTB U AJIFTOPUTMOB PEILIEHUS, YMEHUE X IPUMEHSTh, IPOBOAUTH
JIOKa3aTeJIbHbIE PACCYKIEHUS B XO/1€ PEILECHUs 3aj1ay;
—— BJaJCHHE CTAHJAPTHBIMU MPUEMAMHU PELIEHUS PAlUOHAIBHBIX W UPPALMOHAIbHBIX,
MOKAa3aTeJIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YpPABHEHMM W HEPABEHCTB, WX CHUCTEM;
UCIOJIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX POrpaMM, B TOM UYHUCIIE AJIS MIOMCKA IyTH PELIEHUs U
WUTIOCTPALIMY PELIEHUS] YpaBHEHUI U HEPABEHCTB;
— c(OpPMUPOBAHHOCTH MPEICTABICHNH 00 OCHOBHBIX MOHATHUAX MAaTEMAaTUYECKOTO aHAIM3a M MX
CBOICTBaX, BIAJEHUE YMEHHEM XapaKTepHU30BaTh TOBEIEHUE (YHKIHH, WCIOIH30BaHHUE
MOJIYYeHHBIX 3HAHUMW ISl ONMCAaHUS U aHAJIM3a PEAIbHBIX 3aBUCUMOCTEN;
—— BJIQJICHHUE€ OCHOBHBIMU TOHATUSIMH O IUIOCKUX M TPOCTPAHCTBEHHBIX TI'€OMETPUUYECKHUX
¢durypax, uX OCHOBHBIX CBOHCTBaX; CPOPMUPOBAHHOCTH YMEHHSI PACIIO3HABATH T€OMETPUIECKHE
buryppl Ha YepTek)ax, MOJICISIX W B pPEATbHOM MHpE; TPUMEHEHHE W3yYEeHHBIX CBOWCTB
reoMeTpuueckux ¢uryp u GopMmyn [ pelleHus TeOMETPUYECKHMX 3aJady M 3aJad C
MPaKTUYECKUM COZACPKAHUEM;
— c(OpMHUPOBAHHOCTh NPEJACTABICHUN O MpOLECCaX U SIBICHUSAX, UMEIOIIUX BEPOSTHOCTHBIN
XapakTep, CTATHCTHYECKHX 3aKOHOMEPHOCTAX B pEaJbHOM MHUPE, OCHOBHBIX TMOHATHAX
3JIEMEHTAPHOM TEOPUM BEPOSTHOCTEW; YMEHHMM HAXOOUTh M OLECHUBATh BEPOATHOCTH
HACTYIUIEHUSI COOBITHI B MPOCTEHIINX MPAKTUYECKUX CUTYalUSX U OCHOBHBIE XapaKTEPUCTUKU
CIIy4allHbIX BEJIMYMH;
—— BIIAJICHUE HABBIKAMH HCIIOJB30BAHUA TOTOBBIX KOMIIBIOTEPHBIX MPOTPAMM IPH PEIICHUH
3aj1ad.

B pesynbrate 0cBOSHHS TUCIIUILTAHBI 00 YJAIOIIUIICS TOJKEH 3HATh!
- 3HA4YEeHHE MaTeMaTHYE€CKOW HAayKH JUIsl PELICHU 3a7a4, BOSHUKAIOIINUX B TEOPUU U MPAKTHKE;
- IIUPOTY U B TO K€ BpeMsl OTPAHUYEHHOCTh IPUMEHEHHSI MATEMaTUYECKMX METOJIOB K aHAIU3y U
MCCJIEIOBAHMIO MPOLIECCOB U SIBJICHHUH B MIPUPOJIE U OOILECTBE;
- 3HaYeHHE MPAKTHKH M BOIPOCOB, BO3HUKAIOIINX B CAMOM MaTeMaTuke /Ui (opMUpOBaHUS U
Ppa3BUTHS MaTEMATUYECKON HAYKH;



- UCTOPHIO Pa3BUTHUS MOHATHS YHCIA, CO3JAHUS MaTEMaTHYECKOTO aHAIN3a, BOSHUKHOBEHHUS U
Pa3BUTHS T€OMETPUU;

- YHUBEpCaJIbHBIN Xapakrep 3aKOHOB JIOTUKU MaTEeMaTUYECKUX
paccyXJIeHUH, UX MPUMEHUMOCTb BO BCEX 00IACTSIX YEIOBEUSCKON JACATEIHHOCTH.

B pe3synbraTe 0CBOCHHS TUCIUILTUHBI 00 YyUaIOLIUICS TOJKEH YMeTh!
- BBIMOJHATH apU(PMETUYECKUE JEHUCTBUS HAJ YWCIAMH, COYETas YCTHbIE W MHCbMEHHBIE
npu€Mbl; HAXOAUTh NPUOMKEHHBIE 3HAUYEHUS BEIUYMH M TOTPEUIHOCTH  BBIYHMCICHHIA
(abcoroTHAS U OTHOCHUTEINIbHAS MIOTPEIIHOCTH); CPAaBHUBATH YMCIIOBBIC BBIPAKEHUS; - HAXOIUTH
3HAYCHUSl CTETeHH, KOpHs, Jorapudma, TPUTOHOMETPUYECKUX BBIPAKCHMH HA OCHOBE
onpezesieHus, UCMOIb3ysl NPU HEOOXOAUMOCTH HHCTPYMEHTAJbHBIE CPENICTBA; IOJIb30BATHCA
NpUOMIKEHHOW  OICHKOW TMPH  TPAKTHYECKUX  pacyérax; BBIMOJHATH IMPEOOpa3OBaHHS
BBIDQKEHUH, TNpPHUMEHss (OpMyIbl, CBS3aHHBIE CO CBOWCTBAMH CTeNEHeH, Jorapumos,
TPUTOHOMETPUUYECKUX (DYyHKITUI;
- BBIYMCIATH 3HAaYeHHE (YHKIMM IO 33JaHHOMY 3HAYEHHUIO apryMeHTa IpH pa3IHYHbIX
cnocobax 3amaHus (DyHKUMHU; ONpENeNiaTh OCHOBHBIE CBOMCTBAa YMCJIOBBIX (YHKIIH,
WITIOCTPUPOBATH X Ha rpaduKax; CTpOUTh rpadUKH U3Y4eHHBIX (PYHKIHIA, HILTFOCTPHPOBATH TI0
rpaduKy CBOWCTBA AJIEMEHTAPHBIX (PYHKIIHIA; UCIIOJIB30BaTh MOHATHE (QYHKUUH Uil OMUCAHUS U
aHaJu3a 3aBUCUMOCTH BEJINYHUH;
- HaxOAWTh MPOU3BOJHBIC JIIEMEHTAPHBIX (YHKIMHA; HCHOIB30BATH IPOU3BOAHYIO JUIS
M3YyYeHHUsl CBOMCTB (DYHKIIMU U TIOCTPOCHUS TpauKOB; peliaTh 3aJa4i MPUKIATHOTO XapaKTepa
Ha HaXOXKJeHHE HauOOJIBIIET0 U HANMEHBIIIETO 3HAYCHUS;
- BBIYMCIISITH B MPOCTEHIINX CIyYasX IUIOMAIN U 00bEMBI C MCTIOIB30BAHUEM OTPEACIEHHOTO
UHTErpaa;
- pemaTrh palUOHAJbHBIC, TIOKa3aTelbHbIC, JIOTAPU(PMHUYECKHE, TPUTOHOMETPUIECKHE
yYpaBHEHUS, CBOJAIIMECS K JMHEWHBIM W KBaJpaTHBIM, aHAJIOTWYHbIE CHCTEMbl ypaBHEHUII,
HEpaBEHCTBA U CUCTEMBI;
- pewaTh MpoCTEHIIMe KOMOMHATOpHBIE 3ajJaud METOJOM Iiepedopa M HCIOJIb30BAaHHEM
U3BECTHBIX (DOPMYIT; BBIYHMCISATH B MPOCTEUIIMX CIy4asX BEPOSTHOCTU COOBITHH Ha OCHOBE
Mo/icuéTa yrcia UCX0H0B;
- pacmo3HaBaThb Ha 4YepTekax U MOAENSAX MPOCTPAHCTBEHHBIE (OPMBI, COOTHOCHUTH
TpEXMEpHBIE OOBEKTHI C MX OMHCAHHEM, M300paKEHHEM; OMHMCHIBATh B3aUMHOE PACIOJIOKEHHUE
NPSIMBIX W TUIOCKOCTEH B MPOCTPAHCTBE, APTYMEHTHPYS CBOM CYXKICHHS, N300pakaTh OCHOBHBIC
MHOTOTPAaHHUKH U KPYTJIbIE TeJla, BHITOIHATH YEPTEKU K 3a7a4aM;
- CTpOMTb MPOCTEHIINE CeueHUs KyOa, MPU3MBbl, MUPAMU/bI; pellaTh NPOCTEMIINE 3aJaul Ha
HaX0XJIEHHUE TEeOMETPUICCKHUX BEIMYUH (IJIMH, YTJIOB, IIOMAAeH, 00BEMOB).

Ocoboe 3HaueHNe JUCIUIUIMHA UMeeT npu GpopmupoBanuu u passutun OK u I1K



O01mme KOMIEeTeHINHU

IInanupyemsble pe3yJbTaThl 00yUeHHUs

Oo0mrue

I[ncumumﬂapnme

OK 01 Beibupatb criocoOsl
[peLeHus 3a1a4
podeccnoHaTbHOMI

e TeIbHOCTH PUMEHHUTEIEHO

K pa3JIMYHbIM KOHTCKCTaM

FOTOBHOCTh K TPYAY, OCO3HAHHE IICHHOCTH
MacTepCcTBa, TPYIOII00UE;

aKTUBHOH

T'OTOBHOCTH K JACATCIIBHOCTH
TEXHOJIOTHYECKOU U COHH&HLHOﬁ HaIIpaBJICHHOCTH,
CII0COOHOCTD HHUOHUHUPOBATD, IJIAaHUPOBATb H
CAMOCTOATCIIBHO BBIIIOJIHATD TAKYIO ACATCIIbHOCTD,

UHTEpEeC pa3IMYHbIM cdepam

K
podecCHOHATEHOM JIeATEIIEHOCTH,
OBnaneHue
[103HABATEIBHBIMH JICHCTBUSIMH:

YHUBEPCAIbHBIMU y4eOHBIMH

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITEIIBHO bopmynupoBaTh u
aKTyalu3MpoBaTh NpobIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

yCTaHAaBIUBATh CYIIECTBEHHBIH MPHU3HAK WU
OCHOBAaHUA I CpaBHeHI/ISI, KJ'IaCCI/I(bI/IKaIII/II/I nu
000OIICHHS;

OonpeacisAiTb 1EIUW  ACATCIBHOCTH, 3a/aBaTb
MMapaMETPhI U KPUTEPHUU UX JOCTHUIKCHUSA,

- BBIABJISATH 3aKOHOMCPHOCTU W IIPOTHUBOPCYHA B
PACCMATPUBACMBIX SABJICHUAX,

- BHOCUTH KOPPCKTUBBI B ACATCIbHOCTL, OLICHUBATDH
COOTBCTCTBHUEC PC3YyJIbTATOB OLICHUBATb

[PUCKU IMOCJIEICTBUI JACATCIIbHOCTH,

LCIIM,

- pa3BHUBATbh KPCATUBHOC MBIINIJICHUC MIPU PCUHICHUHN

-BJIaJIETh METOJAAMHU JJOKA3aTENIbCTB, AITOPUTMAaMU PELICHUS
3agad; yMeHue (hopMyaupoBaTh ONPEACICHUs, aKCHOMBI U
TEOPEMBI, IPUMEHSTH UX, IPOBOUTH J10Ka3aTEIbHbIC
[paccykKJIeHUs B XOJI€ PELIeHUs 3ajay;

- YMETb OIIEPUPOBAThH MOHATHSMHU: CTETIEHb YUCIIA, JOrapupm
4Kciia; YMEHUE BBIOJIHATh BHIUMCICHUE 3HAUCHUN U
peoOpa30BaHus BEIPAKEHUN CO CTENEHAMHU U Jlorapudmamu,
npeoOpa3oBaHus IPOOHO-PAIIMOHAIEHBIX BHIPAKCHUH;

- YMETb OIIEPUPOBATH MOHATUSAMU: PALlUOHAIIBHBIE,

M ppalOHaIbHbIE, IOKA3aTENIbHbIE, CTEIICHHBIE,
lorapu@mMuuecKue, TPUrOHOMETPUUECKUE YPABHEHUS U
HEPAaBEHCTBA, X CUCTEMBI;

- YMETb ONEpUPOBATH MOHATHAMMU: (YHKINS, HETIPEphIBHAS
(yHKLIMS, TPOU3BOHAS, IEpBOOOpa3Has, ONpeAeIeHHbIH
MHTETPaJl; yMETh HAXOIUTh IPOU3BOIAHBIE JIEMEHTAPHBIX
(yHKIMH, UCTIONB3Ys CIIPaBOYHBIE MaTepUabl; UCCIEN0BAThH B
[POCTENIINX ClIydasixX QYyHKIMH HA MOHOTOHHOCTh, HAXOJIUTh
HanOOJIbIINE U HAUMEHbIIINE 3HaYeHUs] PYHKIINA; CTPOUTh
rpadyKu MHOTOWIEHOB C UCIIOJIb30BAHUEM arapara
MaTEMaTHYECKOI0 aHaJIN3a; IPUMEHATH IPOU3BOIHYIO IIPU
[pEIIEHNN 3a]1a4 Ha ABM)KEHUE; PelaTh MPAaKTUKO-
OPUEHTHUPOBAHHBIE 33/1a41 HAa HaUOOJIbIINE U HAUMEHbIIINE
3HAUEHUS, HA HAXOXKACHHUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMETh ONEPUPOBATH MOHATHIMHU: PALlMOHANbHAs (PYHKLHS,
[oKaszareabHasi QYHKIMS, CTeneHHas QYHKIIHS,

PKU3HEHHBIX TIPOOIIEM

imorapu@muueckas pyHKINS, TPUTOHOMETPUYECKUE PYHKIINH,




0) 6a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUSA:

- BJIAJICTh HaBBIKAMH y4eOHO-UCCIICIOBATEIBCKON 1|
[IPOCKTHON NEATEIHHOCTH, HABBIKAMU Pa3peIICHUS]
po0em;

BBISIBJISATh PUYMHHO-CJICJICTBCHHBIC CBS3M U
AKTyaJIM3UPOBATh 3a/lady, BBIIBUTATh THIIOTE3Y €€
HAXOUTh apryMeHThI TUTS

[PCIICHUA,

T0Ka3aTeIbCTBA CBOMX YTBEPXKACHUM, 3a]aBaTh

[apaMeTpsl U KPUTEPUU PELLICHNUS;

AHAJIM3UPOBATE IIOJYUCHHBIC B XOJC PCIICHUS

3ada4n pPE3yJIbTaThbl, KPUTHUYCCKU OLCHHUBATH UX|

JIOCTOBCPHOCTb, IIPOrHO3HMPOBATL H3MCHCHHUC B

HOBBIX YCJIOBUAX;
-~ YMCTb IICPCHOCUTH 3HAHHA B ITO3HABATCIBHYHO U
IIPAKTUYICCKYIO o0actu KHU3HCACATCIIbHOCTH,

YMCTb HUHTCTPUPOBATL 3HAHHMA U3  Pa3HBIX|

MpeAMETHBIX 00JIacTeH;

BBIABUT'AaTh HOBBIC niacu, npeajiaraTtb
OPHUTMHAJIBHBIC IMTOAXOJAbl U PCUHICHUS,
CIIOCOOHOCTH HCIIOJIB30BaHUA

MO3HABATEILHOM U COLMAIbHOM IMPaKTUKE

1 ux B|

oOpaTHbIe PYHKLINHU; YMEHHE CTPOUTH TPAPUKH U3yUECHHBIX
(yHKINH, HCTIONB30BaTh IpaMKU MPU U3YUECHUH IIPOLIECCOB U
3aBHCUMOCTEH, IPU PELICHNH 33/1a4 U3 JPYTrUX y4eOHBIX
[PEIMETOB U 3aJjau U3 pealIbHOM KU3HU; BbIpaXaTh (popMyIaMu
3aBHUCUMOCTH MEX/ly BEJTUUNHAMU;

- YMETb pelIaTh TEKCTOBBIE 3a7ja4il Pa3HbIX TUIIOB (B TOM UYHUCIIe
Ha [TPOLIEHTHI, JOJIHU U YacTH, Ha IBUKEHUE, paboTy, CTOUMOCTh
TOBApOB U yCIIYT, HAJIOTH, 3a/1a4X U3 O0JIACTH YIIPABICHUS
ITMYHBIMA M CEMEHHBIME (DMHAHCAMU ); COCTABIISTH BBIPAKECHUS,
YpaBHEHHsI, HEPAaBEHCTBA U MX CHCTEMBI 10 YCIOBHUIO 331a4H,
MCCIIEIOBATh MOJYYCHHOE PEIICHHE U OLEHUBATh
[PaB/010,I00HOCTh PE3YJIbTAaTOB;

- YMETb ONIEPUPOBATH MOHATHIMHU: CpeHEE apu(PMETHUUECKOE,
MennaHa, HauOoJIbIllee M HaMMEHbIlIee 3HAYSHUS, pa3Max,
criepcus, CTaHAAPTHOE OTKIOHEHHE YHCIIOBOTO Habopa; yMeTh
M3BIIEKATh, MHTEPIPETHPOBATH HHPOPMALIUIO, TIPEICTABICHHYIO B
ra0iauIax, Ha quarpaMmax, rpadukax, oTpakarolryro CBOMCTBA
[pEaTTbHBIX MPOIIECCOB | SBJICHUI; IPEACTABISTh HHPOPMALIUIO C
MOMOIIIBIO TAOJIHII U TUArpaMM; UCCIIE0BATh CTATUCTUIECKHE
[TaHHbIE, B TOM YHUCIIE C IPUMEHEHHEM IpapuecKuX METOA0B U
HIIEKTPOHHBIX CPEJICTB;

- YMETb ONEPUPOBATH MOHATHIMMU: CIIyYailHBIN ONBIT U CITy4aifHOE
COOBITHE, BEPOSTHOCTD CIIY4alHOTO COOBITHS; YMEHHE BBIUUCIISATh
BEPOSTHOCTH C UCTOJIb30BaHUEM I'paMueCKUX METO/IOB;
MPUMEHSTH (POPMYITBI CIIOKEHUSI 1 YMHOKEHUS BEPOSITHOCTEH,
KOMOMHATOpHBIE (GaKThl U (YOPMYIIBI IPU PELICHUH 33/1a4;
OLIEHUBATh BEPOSTHOCTH PEATTbHBIX COOBITHI; 3HAKOMCTBO CO
CITyJaifHBIMHU BETHYMHAMH, YMEHUE TIPUBOIUTH TPHMEPHI




[IPOSIBJICHHUS 3aKOHA OOJIBIINX YHUCEN B IPUPOIHBIX U
0OI1IECTBEHHBIX SBJICHUSX;

- YMETh ONEPUPOBATH MOHATHIMHU: TOUKA, IPSIMast, TNIOCKOCTb,
[IPOCTPAHCTBO, ABYI'PAaHHBIN YIoJl, CKPEIIMBAIOLIUECS IPSMBIE,
apajlIeIbHOCTh U NEPIEHAUKYIAPHOCTD NMPSMBIX U INIOCKOCTEH,
YTOJI MEXKIY IPSAMBIMHU, YTOJI MEX]y IIPSIMOM U IJIOCKOCTBIO, YTOJI
MEKy TUIOCKOCTSIMH, PACCTOSHUE OT TOUKHU J0 IIIOCKOCTH,
[pacCTOSTHUE MEXAY IPSMBIMHU, PACCTOSHIE MEXY TUIOCKOCTSMHU;
[YMEHHE HCIIOJIb30BaTh MPH PEIICHUH 33J1ad H3y4eHHbIe (DaKThI U
[TeOpEeMBI INITAHUMETPUHN; YMEHHE OIIEHUBATh pa3Mepbl 00BEKTOB
OKPY’KaIOIIEero MUPA;

- YMETb OIEPUPOBATH MOHATHSIMU: MHOI'OI'PAaHHUK, CEUCHHE
MHOTOrpaHHMKa, KyO, mapajuienenumes, npusMa, nupamMmua,
(urypa 1 MoBepxXHOCTh BpallleHHs], IIMINHAP, KOHYC, 11ap, cdepa,
ceueHMst (pUrypbl BpallleHus, MI0CKOCTb, Kacarommasics chepsl,
[MIAHAPA, KOHYCA, IJI0MIA (b TTOBEPXHOCTH MUPAMUJIBI, IIPU3MBI,
KOHYyca, IWIMHJIpa, Iiouanpb chepsl, 00beM Kyoa,
MPSIMOYTOJIBHOTO MapaJuIeIeNnIe/1a, TMPAMHIBI, TIPU3MBIL,
[MIMHAPA, KOHYCAa, Iapa; yMEHHe n300pakaTh MHOTOTPAHHUKH U
[OBEPXHOCTH BPAIIEHUS, UX CEUECHUS OT PYKH, C TIOMOLIbIO
YEepPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB; YMEHUE
[pacrio3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
[pacrio3HaBaTh MPaBUIIbHBIE MHOTOTPAHHUKHY;

- YMEThb ONEPUPOBATH MOHATHIMMU: ABH)KEHHE B IPOCTPAHCTBE,
MoT00HBIE (GPUTYPHI B TIPOCTPAHCTBE; MCIIOJIH30BaTh OTHOIICHHUE
rIonaiel moBepxHocTel 1 00beMOB OI0OHBIX (GUTYp MPU
[pEILICHIH 3a]1aY;

- YMETh BBIYUCIISITH TEOMETPUIECKHE BEIMYMHBI (JTMHA, YOI,




[UI0I1a/1b, 00BEM, TUIOIIAAb TOBEPXHOCTH ), UCIIOIb3YS H3yYCHHbIC
(hOpMYJIBI B METOIBI;

- YMETh OIIEpUPOBATh MOHATUSAMU: IPSIMOYTOJIbHASL CUCTEMA
KOOpAMHAT, KOOPAMHATHI TOUKHU, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJIsIpHOE MPOM3BECHHUE, YTOJl MEXKI1Yy BEKTOpaMU, CyMMa
BEKTOPOB, IPOU3BE/IEHUE BEKTOPA HAa YUCIIO; HAXOAUTD C
MOMOIIBIO U3Y4EHHBIX (POPMYIT KOOPAMHATHI CEpEINHBI OTPE3KA,
[pACCTOSIHUE MEXY IBYMSI TOUKAMU;

- YMETb BBIOUPAThH MOAXOIALINI U3yUEHHBIH METO ISl PELICHUS
3a/1a4uM, paclio3HaBaTh MaTeMaTH4eCcKue (PakThl U
MaTeMaTUYECKHUE MOJIEH B IPUPOAHBIX U OOLIECTBEHHBIX
SIBJICHUSIX, B UICKYCCTBE; YMEHUE IPUBOIUTH PUMEPDI
MaTeMaTUYECKUX OTKPBITHI POCCUICKOM U MUPOBOIL
MaTEMAaTHYECKON HAYKH.

- YMETh OIIEPUPOBATh MOHATUSAMU: ONPEACIECHUE, AKCHOMA,
TeopeMa, CIIeZICTBHE, CBOMCTBO, IPU3HAK, 10Ka3aTeIbCTBO,
[paBHOCUJIbHBIE (DOPMYITMPOBKHU; YMEHHUE (POPMYIHPOBATh
0OpaTHOE ¥ MPOTHUBOIIOJIOKHOE YTBEPKIEHUE, IPUBOIUTH
[IpUMEPBI U KOHTPIIPUMEPBI, UCIIOJIB30BATH METO/T
MaTEMAaTUYECKON MHIYKIIMH; IIPOBONTH J0Ka3aTeIbHbIC
[pacCyXIECHHUsI IPU PELICHUH 3a]1a4, OLICHUBATh JIOTHYECKYIO
[IPaBHWJIBHOCTb PACCyKICHMUI;

- YMETh OIIEPUPOBATh MOHATUSIMU: MHOKECTBO, TOJIMHOXKECTBO,
oTiepaly HaJl MHOYKECTBAMH; YMEHHUE UCI0Ib30BaTh TEOPETUKO-
MHO>KECTBEHHBIH armapar Jyisi OMUCaHHsI peaIbHbIX MTPOLIECCOB U
SIBJICHUI TIPU PEILIeHUH 3aa4, B TOM YHCIIe U3 APYTUX Y4eOHBIX
[IpEeIMETOB;

- YMETh OIEpUPOBATh MOHATUSAMU: Tpad, CBA3HBIN rpad, nepeso,
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UK, Tpad Ha MIIOCKOCTH; YMEHUE 3a7aBaTh U OMHUCHIBATEH Tpadbl
[PA3TUYHBIMU CIIOCO0aMU; UCTIONB30BaTh Tpadbl IPH PEIICHUN
3asnay;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUSIMU: COUETaHHE,
[epeCTaHOBKA, UUCIIO COYETAHHM, YUCIIO MEPECTAHOBOK; OMHOM
HproToHa; yMeHne NpUMEHATh KOMOMHATOPHBIE (PaKThl U
[pacCcyXIeHUs [T pEIICHUs 3a/1aY;

-yMETh ONEPUPOBATH MOHITHAMU: HATYPATBLHOE YHUCIIO, 1IETI0E
YKCII0, OCTATOK 10 MOYJIIO, pallMOHAJILHOE YHUCIIO,
MPPALMOHATBFHOE YUCIIO0, MHOXKECTBA HATYPATbHBIX, LIEIBIX,
[pallMOHATBHBIX, ICUCTBUTEIBHBIX YHCEIT; YMEHUE UCIIOJIH30BATh
MPU3HAKU JAETUMOCTH, HAMMEHbBIIUI 00NN JeTUTENb U
HauMeHbIlee olliee KpaTHoe, anroput™ EBkiuaa rmpu perieHuu
3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULIUOHHBIMU CUCTEMaMU
CUMCIICHHUS;

- YMETb CBOOO/IHO OTIEPUPOBATH MOHATHUSIMHU: CTETICHb C IIEJIBIM
[OKa3aTeIeM, KOpeHb HaTypaJIbHOW CTEIEeHHU, CTEMEHD C
[pallMOHAIBHBIM ITOKa3aTeJIeM, CTETICHb C IEUCTBUTEIHLHBIM
(BeIIeCTBEHHBIM) TMIOKa3aTeeM, JIorapu@m 4uciia, CHHYC,
KOCHHYC M TAHT€HC ITPOU3BOJIBHOTO YHCIIA;

- YMETb ONIEPUPOBATH MOHATUSIMH: TOKJIECTBO, TOXKIECTBEHHOE
MpeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CHCTEMa YpaBHEHUH
1 HEpaBEHCTB, PABHOCUJIBHOCTh YPaBHEHUI, HEPABEHCTB U
CUCTEM, PAlIMOHANIbHBIE, UPPAllMOHAIbHBIE, TOKA3aTeNbHbIE,
CTETIEHHBIE, TOTapU(PMHUIECKUE, TPUTOHOMETPUUYECKHE
YpaBHEHUSI, HEPABEHCTBA M CUCTEMbI; YMEHHUE PEIIaTh YpaBHEHUS,
HEPAaBEHCTBA M CUCTEMBI C TIOMOIIBIO PAa3IMYHBIX IPUEMOB;
[peraTh ypaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTPOM;
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[PUMEHSTh YPaBHEHHSI, HEPABEHCTBA, MX CHCTEMBI JJISl PEIICHUS
MaTeMaTHYECKHX 3ajlad U 3ajjad U3 pa3IMuHbIX o0sacTell HayKu U
[PEATIbHOM JKU3HU;

-yMeTb CBOOOJIHO ONEPUPOBATh MOHATUAMU: rpaduk QyHKIMH,
oOpaTtHas GyHKIMSA, KOMIO3UIIUS (PYHKITUH, JIMHEWHAST PYHKITUS,
KBaJpaTH4Has QYHKLUS, CTeNIEHHas: QYHKLHUSA C LIETbIM
[oKa3arejaeM, TPUTOHOMETpUYecKue (QyHKIUHU, 0OpaTHbIE
TPUTOHOMETPHUYECKUE (PYHKITNH, TOKa3aTeIbHAsS U
iorapu@gmuyueckas pyHKIHUN; yMEHUE CTPOUTH IpapuKu
(yHKIMH, BBITOJTHATH TpeoOpa3oBanus TpaguKoB (yHKIIHA;
[YMEHHE HCIIONIb30BaTh rpaduku GyHKIMN IS H3yICHUS
[IPOILIECCOB U 3aBUCUMOCTEN IIPU PELICHNH 33134 U3 JPYTuX
[y4eOHBIX IPEIMETOB U U3 PealbHOM KU3HU; BBIPAXKaTh
(hopMyIaMy 3aBUCUMOCTH MEX]ly BETMUYNHAMU;

YMEHHE CBOOOJIHO ONEpPUPOBATh MOHATUAMHU: YETHOCTh (DYHKIIUH,
[EepUOJUYHOCTh PYHKIIMU, OTPAHUYEHHOCTh (QDYHKIUHY,
MOHOTOHHOCTB (DYHKITMH, SKCTpEMYM (YHKIIUHU, HAUOOJIbIIIEE U
HauMeHbIIIee 3HaUeHUs! PYHKIIMHM Ha IPOMEXKYTKE; YMEHHE
[IPOBOJUTH UCCIEI0BAaHUE (PYHKIINH;

[YMEHHUE MCII0JIb30BaTh CBOMCTBA M rpaduku GyHKIMH AT
[peILIeHNs ypaBHEHHI, HEpaBEHCTB U 3a/1a4 ¢ TapaMeTpamu;
1300pakaTh Ha KOOPJIMHATHOM MJIOCKOCTH MHOXKECTBA PEILICHHI
YPaBHEHMI, HEPABEHCTB U MX CHCTEM;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMMU:
[1OCIIeZI0BATEIbHOCTD, apupMeTHyecKast mporpeccus,
reoMeTpuyecKas mporpeccusi, 0eCKOHEUHO yObIBaroIiast
reoMeTpHuyecKas Mporpeccus; yMeHHue 3a/1aBaTh
[1OCJIEI0BATEIBLHOCTH, B TOM YHCJIE C TOMOLIBIO PEKYPPEHTHBIX
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hopmyu;

- YMETh ONEPUPOBATH MOHATHIMU: HEMPEPHIBHOCTD (DYHKITHH,
ACHMIITOTHI rpaduka GyHKINH, IepBas U BTOPas POU3BOIHAS
(yHKLIMN, TEOMETPUYECKUNA U PU3MUECKUI CMBICI IPOU3BOHOM,
[epBOOOpa3Has, ONpPEeAEICHHbIN HHTErpajl; yMEHUE HAXOUTh
ACUMIITOTHI rpaduka GyHKINHU; YMEHHE BBIYUCIATH IPOU3BOIHbBIE
CYMMBI, IPOU3BEICHUS, YACTHOTO U KOMITO3ULIMU (DYHKIIUH,
HaXOJUTh YpaBHEHUE KacaTelbHON K rpaduKy QyHKIUY;
[YMEHHE UCII0JIb30BaTh IPOU3BOIHYIO /ISl UCCIIEAOBAHUS
(yHKINH, UTsT HAXO0KICHHS HAWTY4IIEeTO PEIICHUs B
[IPUKJIATHBIX, B TOM YHCJE COLIMAIbHO-3KOHOMUYECKUX U
(bu3MYeCcKUX 3a/1a4ax, Ui ONpeleIeHUs] CKOPOCTH U YCKOPEHUS;
HAXOAUTh IJIOLIAIU U 00BEMbI (PUIYp € TIOMOIIBIO UHTErPaa;
[IPUBOJUTH IPUMEPHI MATEMATUYECKOTO MOACINPOBAHHUS C
MOMOIIBI0 U (PepeHInaTBbHBIX YpaBHEHHIA;

- YMETh OIEpUPOBATh MOHATUSAMU: KOMIUIEKCHOE YHCJIO,
COTIPSIKEHHbIE KOMIUIEKCHBIE YNCIa, MOYJIb U apTyMEHT
KOMILJIEKCHOTO yuciia, (opMa 3allucu KOMIUIEKCHBIX YUCE
(reomeTpuueckas, TPUTOHOMETpHYECKas U anredpandeckas);
YMETb IPOM3BOIUTH aprU(PMeTHUECKHe TEHCTBHS C
KOMIUIEKCHBIMU YHCIIaMH; IIPUBOAMUTD ITPUMEPHI HCITOJIB30BAHUS
KOMIUJIEKCHBIX YHCET,

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMU: CPEIHEE
apupMeTHUecKoe, MeaHa, HauOoJbIllee U HaUMEHbIIIee
3HAUEHUS, pa3Max, IMCIEPCUs, CTAHIaPTHOE OTKJIOHEHHE IS
OTMCAaHUS YUCIOBBIX TaHHBIX; YMEHHE UCCIIEIOBATh
CTaTHUCTUYECKHUE JIaHHbIE, B TOM YHCIIE C IPUMEHEHUEM
rpaduyecKux METOAOB U 3JIEKTPOHHBIX CPENICTB; rpaduuecKku
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1ICCIIEJ0BAaTh COBMECTHBIE HAOIIOACHUS € TIOMOIIBIO AUarpaMm
[paccenBaHMs U JIMHEWHOU PErpeccuy;

- YMCTb HaXOJUTh BCPOATHOCTH COOBITHH C UCIIOIb30BAHUEM
rpadu4ecKuX METOJ0B; IPUMEHATH Ul peleHUs 3a7ad (GOPMYIIbl
CJIO’KEHUS U YMHOKEHHSI BEpOATHOCTEH, (hopMysTy NOTHON
BEPOSTHOCTH, popMyiy bepHyiuin, koMOuHaTOpHBIE (aKThl U
(bopMyJIbI; OLIEHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHI; yMEHUE
OIIEPUPOBATH ITOHATUSAMH: CIIydaliHasi BEJIMYMHA, PACTIPEICICHUE
BCpOﬂTHOCTefI, MAaTCMaTUUYCCKOC OKNIaHUEC, NUCIICPCUA U
CTaHJApTHOE OTKJIOHEHHE CIIy4aitHON BEIMYUHBI, (QYHKIIUN
[pacIpeneIeHus U INIOTHOCTH PABHOMEPHOT O, II0KA3aTEIbHOIO U
HOPMaJIbHOI'O PACIIPEAEICHUI; YMEHUE UCII0Ib30BaTh CBOMCTBA
M3Y4EHHBIX paclpeAe/ICHUN I peLICHH 3a/1a4; 3HAKOMCTBO ¢
MOHSATUSAMM: 3aKOH OOJIBIIMX YUCEIl, METO/Ibl BBIOOPOUHBIX
MICCIIEIOBAHMM; YMEHHE IPUBOIUTD IIPUMEPBI IIPOSBIICHHS 3aKOHA
0OJIBIIINX YHCEI B IMPUPOAHBIX U O6HI€CTBCHHI)IX SIBJICHUAX

- YMETh CBOOOJIHO ONIEPUPOBATh MOHATUSAMU: TOUKA, NIpsAMas,
[JI0CKOCTB, IPOCTPAHCTBO, OTPE30K, JIy4, INIOCKUH YIoJl,
NIBYTPAaHHBIN yrOJI, TPEXTPaHHBIA YTOJ1, IEpeceKaromuecs,
[apajjIeIbHbIE U CKPELIUBAOLINECS IIPSMBIE, [TapalIEIbHOCTD U
[EPIICHANKYJIAPHOCTD IIPSMBIX U IIJIOCKOCTEH, YTOJ MEXKIY
[IPSIMBIMU, YTOJI MEKIY NPSAMOU U IIJIOCKOCTBIO, YTOJI MEKIY
[JIOCKOCTSIMU; YMEHUE UCII0JIB30BATh IIPU PELICHUU 3a]1a4
M3ydeHHbIE (PaKTHl U TEOPEMbI IJIAHUMETPUHN; YMEHHE OLIEHUBATh
[pa3Mepbl 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE ONIEPUPOBATh
IMTOHATUAMU: MHOI'OI'PAaHHUK, CCHCHUEC MHOT'OI'paHHUKa,
[paBIIIbHBIII MHOTOIPaHHUK, IpU3Ma, upamuaa, Gpurypa u
[MOBEPXHOCTH BpaIlleHUs, TUIUHAP, KOHYC, map, cdepa, pa3BepTka
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MOBEPXHOCTH, CEYCHHUSI KOHYCA U IIHJIUH/IPA, apaJlIiebHbIe OCH
V1M OCHOBAHMUIO, CEUEHHE 111apa, IIOCKOCTb, Kacatomascs chepsl,
[MIMHAPA, KOHYCAa; YMEHHE CTPOUTH CEUeHHE MHOTOIPaHHHKA,
1M300pakaTb MHOTOTPAHHHUKH, (PUT'YPbI U IOBEPXHOCTH BpaIllCHUS,
MX CEUEHHs], B TOM YHCIIE C IOMOULIbIO 3JIEKTPOHHBIX CPE/ICTB;
YMEHHE IPUMEHSTh CBOWCTBA N'€OMETPUUYECKUX DUTYD,
CaMOCTOSITENIbHO (hOPMYJIMPOBATH ONPEIEIECHUS U3ydaeMbIX
(uryp, BBIABUraTh TUIIOTE3BI O CBOMCTBAX U MPU3HAKAX
reoMeTprIecKuX (huryp, 000CHOBBIBATH MITH OIPOBEPTaTh HX;
[YMEHHE IPOBOAMTH KIacCU(PUKAIUIO GUTYp 110 pa3THIHBIM
[PU3HAKaM, BBITIOJHITH HEOOXOAUMBIE IOTIOTHUTEIEHBIC
[IOCTPOCHUS;

- YMETh CBOOOIHO ONEPUPOBATH MOHATHIMU: IUIOIAAb (GUTYDBI,
00beM (PUTYpBI, BEIMYMHA YTJIa, PACCTOSTHUE OT TOYKH J10
[UIOCKOCTH, PACCTOSIHUE MEX1Y NMPSIMBIMH, PACCTOSIHUE MEXKIY
MIOCKOCTSIMU, IJIOMIAL chepsl, MIIO0IIa b TOBEPXHOCTH
[paMu/ibl, IPU3MBbI, KOHYCa, IIWINHpA, 00beM Ky0a,
MPSIMOYTOJIBHOTO MapaJuIeIeNnIe/1a, TMPAMHIBI, TIPU3MBIL,
[MIMHAPA, KOHYCA, Iapa; YMEHHE HaXOJAUTh OTHOIICHUE
00BEMOB MOAOOHBIX QUTYP;

- YMETh CBOOOJHO ONIEPUPOBATH MOHATHIMU: JIBHKEHHE,
MapajiesIbHbIA IEPeHOC, CHMMETPHS Ha TUIOCKOCTH U B
[POCTPAHCTBE, IIOBOPOT, MpeoOdpa3oBaHKe M0 100us, M0100HbIE
(uryphl; yMEHHE pacro3HaBaTh paBHbIE U 110100HBIE (GUTYPHIL, B
[TOM YHCJIE B IPUPOJIE, UCKYCCTBE, ApXUTEKTYPE; YMEHUE
MCTIOJIH30BATh TEOMETPUUYECKIE OTHOIICHHS, HAXOIUTh
reoMeTpUUYeCKre BEIUUMHBI (JUIMHA, YToJl, IJI0alb, 00beM) pu
[PEILICHIH 3371249 U3 APYTHX YICOHBIX MTPEIMETOB M U3 PeaTbHOM
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PKU3HU;
- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMHU: IPIMOYTOJIbHAS
CHUCTEMA KOOPJAUHAT, BEKTOP, KOOPIANHATHI TOUKH, KOOPAUHATHI
BEKTOPA, CyMMa BEKTOPOB, ITIPOU3BEICHNUE BEKTOPA HA YUCIIO,
[pa30oKeHue BEKTOpa Mo Oas3ucy, CKaIsipHOE IPOU3BECHNUE,
BEKTOPHOE IIPOU3BEIEHUE, YTOJI MEXY BEKTOPAMHU; YMECHHE
MICII0JIb30BaTh BEKTOPHBII U KOOPAUHATHBINA METOJ, ISl PELICHHUS
rEOMETPUUYECKUX 3a7a4 U 3314 APYruX y4eOHBIX MPEIMETOB;
OIIEpUPOBATh NOHATUAMU: MaTpulia 2x2 u 3x3, onpeaenuTeib
MaTpPULbl, FEOMETPUYECKHUI CMBICI OIIPEIECIIUTENS;

- YMETbh MOJIEJINPOBATH PEAJIbHBIE CUTYALIUU HA SI3bIKE
MaTEMAaTHUKH; COCTaBIISITh BBIPDAKEHUS, yPaBHEHUS], HEPAaBEHCTBA U
MX CUCTEMBI 10 YCIIOBUIO 3a/1a4M, UCCIIEI0BATh IOCTPOCHHBIE
MO/JIENIU C MCIIOIB30BAHUEM alllapaTa ajareopsl,
MHTEPIIPETUPOBATD ITOJIYYEHHBIN pe3ysIbTaT; CTPOUTh
MaTEMAaTHYECKUE MOJIEIH C TIOMOILIBIO T€OMETPUYECKUX MMOHATHH
11 BEJIMUMH, pellaTh CBSI3aHHbIE C HUMM NPAaKTUYECKHUE 3a/1a4U;
COCTaBJISITh BEPOSTHOCTHYIO MOJIENb U HHTEPIIPETUPOBATH
[TOJTYYEHHBIN pe3ysbTaT; PellaTh NPUKIIAIHbIE 3a0a49n
CpEICTBAaMU MaTEMAaTUYECKOT0 aHAIN3a, B TOM YHCJIE COLUATIbHO-
HPKOHOMHYECKOTO U (PU3UUECKOT0 XapakTepa;

- YMEHUE BBIOMPATh MOAXOSAIIMI METOT AT peIlIeHHs 3a/1a4H;
[MOHMMAaHHWE 3HAYUMMOCTH MAaTEMATUKHU B U3yUYEHUH PUPOJHBIX U
00I1IeCTBEHHBIX MIPOIIECCOB U SIBJICHUHN; YMEHHE PACIO3HABATh
[IPOSIBJIEHUE 3aKOHOB MATEMATHKHN B HCKYCCTBE, YMEHHE
[IPUBOJUTH IPUMEPHI MATEMAaTUYECKUX OTKPBITHA POCCUMCKON U

MHPOBOM MaTeMaTH4YECKON HAyKH
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OK 02 Mcnonb3oBaTh
COBpEMEHHBIE CPENICTBA
[TOMCKA, aHaIu3a U
MHTEpIpeTalMi HH(OPMAIIUH,
1 MH(GOPMAITMOHHBIC
TEXHOJIOIMH ISl BBIITOJTHEHUS
3aj1a4 MpodecCHoHAIbHON
eI TEIbHOCTH

B 005aCcTH LIEHHOCTH Hay4YHOT'O MIO3HAHUS:

-c(hopMUPOBAaHHOCTD MHUPOBO33pPEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSA HAyKd ¢ OOUIECTBEHHOW MPaKTUKH,
OCHOBaHHOTO Ha Janore KYJIbTYD,

CITOCOOCTBYIOIIIETO OCO3HAHHIO CBOETO MeCTa B
[MOJIMKYJIbTYPHOM MHPE;

- COBEPIICHCTBOBAHUE SI3BIKOBOM WU YHTATEIbCKOM]
KyJbTYpbl KaK CpEJICTBAa B3aUMOJCUCTBUS MEKIY)
ITFOAbMHU U TIO3HAHUSI MUPA;

- OCO3HAaHHWE IIEHHOCTH HAYYHOM JEATEIbHOCTH,

FOTOBHOCTb OCYLIECTBIIATh IPOEKTHYIO u
1ICCIIEI0BATENBCKYIO JIeATENIbHOCTh UHANBUYAIBHO
1 B rpyIIIe.

OBnaneHune YHHUBEPCAIbHBIMU y4eOHBIMU

I[I03HaBaTCJIbHBIMU HeﬁCTBHﬂMHZ

B) paboTa ¢ HHpOpMaIei:

- BJIAJIETh HABbIKAMHU TMOJY4YEHUS MHQOpPMAIUH U3
MCTOYHHUKOB Pa3HbIX THUIIOB,
OCYILLECTBIATh MOUCK, AHAIN3, CHUCTEMATU3ALUI0 U
MHTEepIpeTaluio MHPOPMAIIUN PAa3IUYHbIX BUJOB U
(bopM npencTaBieHUS;

- CO3/1aBaTh TEKCTbl B pPa3lWYHBIX (opMaTax cC
y4eTOM Ha3HaueHuss MHQOpManmuu U  LEJNeBOH
ayIUTOpPHUH, ONTUMaJbHYIO  (opMmy]|

MMPCACTABICHUA U BU3YyaJIU3alluH,

BbIOUpas

OLICHUBATh JOCTOBCPHOCTD, JJCETUTUMHOCTD

- yYMETh OIEPHPOBATH MOHATHSAMHU: palHOHATbHAs (YHKIHA,
byHKIWHS, byHKIHS,
nmorapupmMuueckass (QyHKIUs, TPUTOHOMETPHUYECKUE (DYHKIUH,

TIOKa3aTcCJIbHaA CTCIICHHAaA
oOpaTHble (YHKLUHU; YMEHHE CTPOMTb TIpapUKd H3yYECHHBIX
(yHKLIMH, UCHOJIB30BATh IpadUKU MPU H3YYEHUHM HPOLIECCOB U
3aBUCUMOCTEH, IpH pelIeHUH 3aJad U3 JpyruxX Yy4eOHbIX
[PEIMETOB M 3a/1a4 U3 pealbHOM >KU3HU; BhIpakaTh (HOpMyJIaMu
3aBUCUMOCTH MCKAY BCIIMYMHAMU,

- YMCTbH OIICPHUPOBATH MOHATUAMU: TOKACCTBO, TOKIACCTBCHHOC
peoOpa3oBaHUE, ypaBHEHUE, HEPABEHCTBO, CUCTEMA YpPaBHEHUM
PaBHOCHIIBHOCTb  YPaBHEHUH,

11 HCPABCHCTB, HCPAaBCHCTB U

CUCTCM, palMOHAJIbHBIC,
CTCIICHHBIC, J'IOl"apI/I(bMI/IquKI/IC,
YPAaBHCHUA, HCPABCHCTBA U CUCTCMbI; YMCTh PCHIATh YPABHCHU,

HCPAaBCHCTBA W CHCTCMbBI C TIOMOIIBIKO PA3JIMYHBIX TPHUEMOB;

HppallMOHAJIBHBIC, IIOKA3aTCJIbHBIC,

TPUT'OHOMCTPUYICCKUC

[p€lIaTb YpaBHCHHA, HCPABCHCTBA H CHCTCMbI C IApaMCTPOM;
IMPUMCHATh YPaBHCHUSA, HCPABCHCTBA, UX CUCTEMbI JJI PCIICHUS
MAaTCMAaTUUCCKUX 3aa4 MU 3ada4 U3 pa3jIndHbIX oOsacreit HAYKU H

C&MOCTOXTGHBHOIpeaHBHOﬁ KHN3HH,

yMeTh CBOOOJHO OIEpUPOBAThH
napaiienbHblii  EepeHoc,
[POCTPAHCTBE, MOBOPOT, MpeoOpazoBaHHE MOAO0OMS, MOJTO0OHBIE
(buryphl; yMeTh pacro3HaBaTh PaBHbIE M IMOA0OHBIE (QUTYpHI, B
aApXUTEKTYpE; YMETh

HNOHATHUAMU. JIBUKCHUC,

CUMMCTpPUS Ha TIINIOCKOCTH W B

COM YHCJIC B MpHUPOAC, HUCKYCCTBC,

M CITOJIB30BaTh TCOMETPHUUCCKUE OTHOIICHUA, HaXOOUTH|

reoMeTpUUYeCcKre BEIMUMHBI (AJIMHA, YTOJI, TUIOMIa/lb, 00BEM) IIpU
[pEIIeHNHU 3a7a4d U3 JIPYruX y4eOHbIX MPEIMETOB U U3 pealibHOI

nH(pOpMallUK, €€ COOTBETCTBHE IIPAaBOBBIM M|

PKU3HU
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MOpaIbHO-ITUYECKUM HOpPMaM;
- HCIIOJIb30BaTh CpeAcTBa HH(GOPMAIMOHHBIX H
KOMMYHHMKAIIMOHHBIX ~ TE€XHOJOTMH B  pEILICHUY
KOI'HUTHBHBIX, KOMMYHHMKaTHBHBIX u
OpPraHU3alMOHHBIX  3aJjad €  COOJIIOJICHHEM
TpeOOBAHUN 3PrOHOMHUKH, TEXHUKH O€30IacHOCTH,
[MTUEHBI, pecypcocOepelkeHHs, IMpaBOBBIX U

OPTHYECKUX  HOPM, HOPM  WH(OPMALHMOHHON
0e30IMacHOCTH;

- BJIAJICTb HAaBBIKAMH pPaCIIO3HABAHWUA W 3allUThI
nH(pOopManuy, 0e30IacHOCTH

JIMYHOCTH

MH(POPMaIMOHHON

OK 03 Ilnanuposats u
[peaT30BbIBaTh COOCTBEHHOE
po¢eCcCuOHANTBHOE U
ITTYHOCTHOE Pa3BHUTHE,
[peIPUHIMATETBCKYIO

eI TeTbHOCTD B
npodeccuoHanbHOM chepe,
MICTI0JIb30BaTh 3HAHUS IO
(bruHAHCOBOW IT'PaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYyaIHsIx

B obnactu 1yXx0BHO-HPaBCTBEHHOI'O BOCITUTAHMS:

-- c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS,
PTUYECKOTO TTOBECHUS;

- CIIOCOOHOCTH OIIEHUBATh CUTYAIIMI0 U TMPUHUMATh
OCO3HAHHBIEC PEIICHUS, OPUCHTUPYSICH HA MOPAJILHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

- OCO3HAHME JIMYHOTO BKJIaJa B TIOCTPOEHUE
YCTOMYMBOTO OYIyIEro;

- OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJUTENSAM U
(WIM) APYrUM 4ji€HaM CEMbH, CO3/JaHHIO0 CEMbU HA
OCHOBE  OCO3HAaHHOTO  TPUHATHS  LEHHOCTEH
CEMEWHON KW3HU B COOTBETCTBUM C TPATULUSMHU
HaponoB Poccuu;

OBnaziecHue  YHUBEPCAIBHBIMUA  PETYJISTHBHBIMH
TeVCTBUSIMMU:

a) CaMOOpranu3anus:

- yYMEThb OIIEpUPOBATh MOHATUAMU: pauuoOHaIbHbIE,
pPpaLOHAJIbHBIE, [IOKa3aTeJIbHbIE, CTEIICHHBIE,
lmorapu@muyeckue,  TPUTOHOMETPUUYECKHE  ypaBHEHUA U

HEpaBEHCTBA, UX CUCTEMBI;

YMCTb OIICpHUPOBATH MOHATUAMH: MHOI'OI'PaHHUK, CCYCHHC

MHOTOTpaHHHUKa, KyO, Mapajiesienunes, MOpu3Ma, HpaMHUa,
(urypa u nMoBepxHOCTb BpallleHus, IIMIMHAP, KOHYC, 1ap, cdepa,
ceueHHs] (UTYypbl BpallleHHs, IUIOCKOCThb, Kacaromascs chepsl,
[MJIMH/pa, KOHYyca, TUIOIIAb OBEPXHOCTH MUPAMU/IbI, PU3MBI,
wiomanas  chepsl, ob6beM  KyOa,

nupaMubl,

KOHYCa, muin-HAapa,

MPSIMOYTOJIBHOTO  MapaJiiesienunenaa, MIPU3MBI,
LMIMHIpa, KOHYCa, I1apa; YMEHUE N300paxaTb MHOTOIPaHHUKH U
MMOBEPXHOCTH BpALIEHUS, UX CEUYEHUS OT PYKH, C IOMOIIbIO)
YMETb

[PACIIO3HAaBaTb CUMMCTPHIO B IIPOCTPAHCTBE, YMETH PACIIO3HABATDH

UCPTCIKHBIX HMHCTPYMCHTOB W JJICKTPOHHBIX CPCACTB,

IIPaBHUJILHBIC MHOTOTPAHHUKH;
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- CaMOCTOATCIIbHO OCYIICCTBIIATH IMO3HABATCIILHYIO-

poOJeMbl C Y4ETOM HMEIOIIUXCS  PECYpCOB,
COOCTBEHHBIX BO3MO>KHOCTEH H MPEIIOYTCHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;
CIOCOOCTBOBaTh (DOPMUPOBAHHIO U IPOSBICHUIO
[IIMPOKON JPYIUIMH B Pa3HBIX OOJACTIX 3HAHUM,
[IOCTOSIHHO IIOBBIIIATh CBOM 00pa3oBaTENbHBIM U
KYJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

MCTIOJIb30BaTh TMpUEMbl peduieKCHd s OLEHKH
CUTYalluH, BBIOOpA BEPHOT'O PELICHMUS;

- yMETh OLEHUBAaTh PUCKU U CBOEBPEMEHHO
[IPUHUMATD PEILICHUS 110 UX CHUKEHHIO;

B) SMOLIMOHAJIbHBIM HHTEIJIEKT, MPEANoIararuuii
Cc(OPMHPOBAHHOCTB:!

BHYTPEHHEH MOTHBALMH, BKIHOYAIOIIEH CTPEMIIEHUE
K JOCTMKEHMIO LEIM U YCHexXy, ONTHUMH3M,
MHULMATUBHOCTh, YMEHUE JIEHCTBOBATh, UCXOIA W3
CBOMX BO3MO>KHOCTEI;

- SMIIaTUH, BKJIIOYAONIEH CIOCOOHOCTh MOHUMATh
AMOIIMOHAIBHOE COCTOSIHME IPYTHUX, YUUTHIBATH €TI0
[pY OCYIIECTBIEHUU KOMMYHHKAIMH, CIIOCOOHOCTD
K COUYBCTBUIO U COTIEPEKUBAHUIO;

O6p830B3TCJ'IBHOI>i ACATCIIBHOCTH MW JKU3HCHHBIX|BEKTOPOB,

YMEThb ONEpPUPOBATH TMOHATUSAMU: NPSAMOYTOJIbHAs CHCTEMA
NesITebHOCTD, BBIABIATH HPOOJEMBI, CTaBUTh HKOOPAMHAT, KOOPIMHATHI TOYKH, BEKTOP, KOOPIMHATHI BEKTOpA,
(bopMyIHpOBaTH COOCTBEHHBIE 3a1a4u B[CKAJIIDHOE TPOM3BEJCHHUE, YIrOJd MEXAY BEKTOpaMH, CyMMa|

IpPOU3BCACHUC BCKTOpa HaA 4YHCIO, HAXOOUTh C

CUTYaIUsX; MOMOIIbI0 U3YYEHHBIX (OPMYNT KOOPAMHATHI CEPEIMHbI OTpe3Ka,
- CaMOCTOSITEIBHO COCTaBJISATh IUIAH PEUICHUS|PACCTOSHUE MEXY IBYMS TOUKaMU
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- COLIMAJIBHBIX HaBbIKOB, BKJIIOYAKOIINX

CIIOCOOHOCTh BBICTpAaUBaTh OTHOIICHUS C JIPYTHMH
ITFObMH,  3a00THTHCH,

MPOsABJIATH  HHTCPEC U

paspemiats KOHGIUKTHI

OK 04 DddexTrnBHO
B3aMOJICMICTBOBATH U
paboTaTh B KOJUIEKTHBE U
KOMaH]1e

FOTOBHOCTBH K CAMOPAa3BUTHIO, CAMOCTOSATEIIBHOCTH U
CaMOOIIPEAEIIEHUIO;

-OBJIaJICHE HaBbIKAMU y4e€OHO-MCCIIeI0BATEIhCKOM,
[MPOEKTHOM M COIMATIbHOM JIEATEIIbHOCTH;
OBnazieHue yYHHUBEPCATIbHBIMU KOMMYHUKATHUBHBIMHY
TEVICTBUSIMMU:

0) COBMECTHasl IeITeIIbHOCTb:

- TOHMMAaTb M HCHOJIB30BATh IPEUMYILIECTBA
KOMaHIHOW U UHJIMBUyaIbHOU paboThI;

- MPUHUMATHh [I€JIM COBMECTHOW JEATEIbHOCTH,
OpraHu30BbIBaTh U KOOPJIUHHUPOBATH JEUCTBUSA IO
e JOCTIIKCHUIO: COCTaBJIATh IUIaH JICHCTBUM,
[pacrpeesATh POJaN C YYETOM MHEHHUM YYaCTHHUKOB
00CYXKIaTh pe3yIbTaThl COBMECTHOM paboThI;

- KOOPAUHUPOBATHL U BBINIOJIHATDH pa60Ty B YCJIOBHSX

- YMETh OIIEpUPOBATH MTOHATUAMMU: CIIy4alHBIN OIBIT U CIIy4alHOE
COOBITHE, BEPOSTHOCTh CIIy4alHOTO COOBITHS; YMETh BBIYUCIIATH
BEPOSTHOCTh C  HCIOJB30BaHUEM TIpapUUecKUX METOJOB;
MPUMEHITh (OPMYJIBI CIOKEHHUS M YMHOXKEHHUS BEpOSITHOCTEH,
KOMOUMHATOpHbIE (akThl W (OpMyJIbl TpPU PELICHWH 33a7ay;
OLIEHUBATh BEPOSITHOCTU pPEAbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4YallHBIMU  BEIWYMHAMHU; YMEHUE MPUBOAUTL IIPUMEPHI
NpPOSIBJIEHUS 3aKOHAa OOJIBIIMX 4YHCET B MPHUPOIHBIX U
OOIIECTBEHHBIX SIBJICHUSIX;

- YMeTh CBOOOJHO ONEpPUPOBATH MOHATUSIMU: CTENEHb C ILIEJbIM
[T0OKa3aTeIeM, KOPEHb HATypaJbHOU

CTCIICHHU, CTCIICHb C

[PAIUOHAJIBHBIM  IMOKAa3aTCJIEM, CTCIICHbL C HeﬁCTBHTeHBHBIM

(BCIJ_ICCTBCHHBIM) IIOKa3aTeCjieM, norapn(bM qucia, CHUHYC,

KOCHHYC U TAHT'€HC IPOM3BOJILHOTO YHCIIA;
- yMeTb CBOOOJIHO ONEpPHpPOBaTh MOHATUAMU: Ipaduk (QyHKIHH,

[PCAJIbHOI'0, BUPTYAJIBHOTO H KOM6I/IHI/IpOBaHHOFO

oOpaTHast GyHKUUS, KOMIIO3UIMS (QYHKIUH, TUHEHHas (yHKUuS,
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B3aMOJCHCTBUS;

OCYIIECTBIISATh  TIO3UTHBHOE  CTPATETUYECKOE
[MOBEJICHUE B PA3JIMYHBIX CHUTYAIUSAX, MPOSBISTH
TBOPUYECTBO U BOOOpaskeHUE, ObITh MHUIIMATUBHBIM.
OBjnazeHne  YHUBEPCAIBHBIMH  PETYISTUBHBIMU
MENCTBUSIMU:

) IpUHATHE Ce0sl U IPYTHX JIFOICH:

- IPUHAMATh MOTHBBI U apTYMEHTBI JPYTHX JIIOJCH
[IpY aHATN3E PE3yIbTATOB JCITCILHOCTH;

- PU3HABATH CBOE MIPABO U MPABO JIPYTHX JIOJCH HA|
OIOKU;

- pa3BUBaTh CIOCOOHOCTH MOHUMATh MHUP C MO3UIUHY]

IPYTroro 4€jioBCKa

KBagpaTU4Has (QyHKUOUS, CTerneHHas (QyHKOUS ¢ LeJIbIM
MokazaTeieM, TpPUTOHOMETpUYecKHe  (QyHKUUH, O0OpaTHBIE
TPUTOHOMETPUYECKUE byHkuuy, II0Ka3aTesbHas n

imorapudmudeckass GyHKIIMU; YMETh CTPOUTHh TpaduKu (HYyHKIIHH,
BEITIOJTHSATH MPeoOpa3oBaHust rpauKoB HyHKIIHIA;

YMETh UCIOJIB30BaTh TpapuKd QGYHKIUHA I U3yYCHHS
[POIIECCOB M 3aBHCUMOCTEH TpPU pEIICHWU 3a1a4 W3 JIPYTHX|

y4eOHBIX MPEAMETOB U M3 pEaJbHOM KU3HU; BBIPAXKATH|

(hopMyJIaMU 3aBICHMOCTH MEK/y BETUIHMHAMU,

CBOOOJTHO OIEPHPOBATH TOHATHAMHU: YETHOCTh (DYHKIIHH,
byHKIUH, GyHKIHIH,
MOHOTOHHOCTh (DYHKIIMH, DKCTpeMyM (YHKIWHU, HauOoubliee H
HavMEHbIIEe 3HA4YeHUS (YHKIMUM Ha TPOMEXKYTKE; YMETb
[IPOBOJUTD UCCIIE0BaHHE (DYHKIINH;

- YMeTb WCIOJb30BaTh CBOMCTBa M Tpapuku (QYHKUUN A7

MEPUOANIHOCTD OrpaHNM4YC€HHOCTD

[pEILICHNS] YpaBHEHWI, HEPABEHCTB M 3aJad C IapaMeTpaMu;
300pakaTh Ha KOOPJAMHATHOW TUIOCKOCTH MHOXXECTBA pEIICHUH
YPAaBHEHUI, HEPABEHCTB U UX CHCTEM

OK 05 OcyiiecTBisiTh yCTHYIO
1 TUCHMEHHYIO
KOMMYHHKAITUIO Ha
rOCYJapCTBEHHOM SI3bIKE
Poccuiickoit denepanmu ¢
lyueToM ocoOeHHOCTeN
COIMAIBHOTO U KYJbTYPHOTO
KOHTEKCTa

B 00macTu 5¢TEeTHYECKOr0 BOCIIUTAHUS:

- OCTETMYECKOE OTHOLICHUE K MHUpPY, BKIOYasd
PCTETUKY OBbITa, HAYYHOTO U  TEXHHYECKOTO
TBOpPUECTBA, CIOpPTa, Tpyda U OOIIECTBEHHBIX
OTHOIIICHH;

- CIOCOOHOCTh BOCHPHHUMATH Pa3IUYHBIC BHJIb]
MCKYCCTBa, TPAJAWIIMK W TBOPYECTBO CBOETO U
IPYTUX  HApOJOB,  OIIYyIIATh
BO3/EHCTBUE UCKYCCTBA;

OMOIMOHAIBHOE

- Y6C)K,Z[6HHOCTB B 3HAYMMOCTH [OJI JIUYHOCTH H

- YMETb OIEpPUPOBATH MOHATHAMM: CpeaHee apudmMeTrueckoe,
HauOoJpIllee W HauMEHblee 3HAuYeHUs,

CTaHJApTHOE OTKJIOHEHHE YMCIOBOrO Habopa;
HMHTEPIPETUPOBATH uHpOpMaIHtIo,
Ha JuarpamMmax, Trpadukax,
OTPaXXAIOIYI0 CBOMCTBA pealbHBIX MPOLIECCOB U  SIBICHUM;

Me/luaHa, pa3max,
ucrepcus,
YMEHHE U3BJICKATbh,

[IPEJCTABICHHYI0 B TaOIMLAX,

MpeACTaBIATh MHPOPMAIMIO C TIOMOIIBI0 TAOJUIl U JAUArpamM;

MCCIICA0OBAaTh CTAaTUCTUYCCKUC JaHHBIC, B TOM YHUCIE (|

[pUMEHEHHEM I'paUUeCKUX METO/I0B U 3JIEKTPOHHBIX CPEJICTB;
- YMETb OIIEpUPOBATh IOHATUSAMH: TOYKA, IpsMas, ILIOCKOCTD,
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00IIecTBa OTEYECTBEHHOTO M MHUPOBOTO HMCKYCCTBA,
PTHUYECKUX KYJIBTYPHBIX TPATUIUA U HAPOJHOIO
TBOPYECTBA;

- TOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BHUIAX|
MCKYCCTBAa, CTPEMJICHHME TIPOSIBIATH  KayeCTBa
TBOPUYECKOUN JTUYHOCTH;

OBnazieHue yHUBEPCATIbHBIMU KOMMYHUKATHUBHBIMHY
e CTBUSIMU

a) oOmeHue:

- OCYILIECTBIISATh KOMMYHHUKAIIMd BO BcexX cdepax
PKH3HU;

- pacmo3HaBaTh HEBepOaJbHBIC CPEJCTBA OOIICHUS,
COILIMAJIbHBIX

IMPEATIOCHIIKH KOH(i)J'II/IKTHLIX

[MOHMUMATh  3HAUYCHUE 3HAKOB,
[pacro3HaBaTh
CUTYaIlui ¥ cMAT4aTh KOH(MIUKTHI,
- pa3BepHYTO W JIOTMYHO H3J1aratb CBOIO TOYKY

3PCHHA C UCITOJIB30BAHUEM S3BIKOBBIX CPCACTB

[IPOCTPAHCTBO, IBYTPAHHBIA YroJl, CKPELIMBAIOIIMECS IIPSIMBIE,
[1apaJuIeIbHOCTh U NEPIECHAUKYIIIPHOCTD IPSIMBIX U IUIOCKOCTEH,
[YTOJI MEXIY NPAMBIMH, YIOJI MEKIY NPSIMOU U INIOCKOCTBIO, YTOJI
MEXAY IUIOCKOCTAMM, PACCTOSAHHE OT TOYKM JO IUIOCKOCTH,
[PACCTOSTHUE MEXAY IIPAMBIMU, PACCTOSHUE MEXKAY IIOCKOCTAMY;
- YMETh UCIOJIb30BATh MPHU PEIICHUH 3a/1a4 U3y4YEHHbIE (aKThl Y
TeopeMbl TUIAHUMETPHUM; YMEHUE OLEHUBAaTh pa3Mepbl 00BEKTOB
OKPY’KAIOIIEro MUpa

OK 06 ITposiBnsTh
pa)<1aHCKO-NATPUOTHIECKYIO
[MO3UIUIO, IEMOHCTPUPOBATH
0CO3HAHHOE MOBEJACHNUE HA
OCHOBE TPaJUIIMOHHBIX
00IIIEUEI0BEYECKUX
IIEHHOCTE, B TOM YHCIIE C
YIeTOM rapMOHHU3AINN
MEKHAITHOHAIBHEIX U
MEXPETUTHO3HBIX OTHOIICHHH,
[IPUMEHSITH CTaHIAPTHI

OCO3HaHHE  OOyyalolUMHUCH  POCCHMCKON
Pa’KIaHCKOW UIEHTUYHOCTH;
pa3BUTHE

Ha OCHOBC

BHYTPECHHEN
[TO3ULIVH JIyXOBHO-
HpPaBCTBEHHBIX LIEHHOCTEN HapoaoB Poccuiickon

LeJIeHAPaBICHHOE
JINYHOCTH
Denepanuu, u
KYIbTYPHBIX Tpaauiuii, (OpMHUpPOBaHHE CHCTEMbI

HCTOPUUCCKUX HaITMOHAJIbHO-

3HAYMMBIX  I[EHHOCTHO-CMBICIIOBBIX  YCTaHOBOK,
AQHTUKOPPYILIHOHHOTO MHPOBO33pPEHH,
[MPaBOCO3HAHUSI, JKOJIOTUYECKON KYJbTYPHI,

CITOCOOHOCTH CTaBUTH HOCJIM U CTPOUTH KU3HCHHBIC

- YMETb OIIEPUPOBATH MOHATHIMU: IPSIMOYIOJIbHAsI CHCTEMA
KOOPIMHAT, KOOPJAUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJIIPHOE MPOU3BEACHUE, YTOJI MEXAY BEKTOPAMH, CyMMa
BEKTOPOB, IIPOU3BEICHUE BEKTOPA HA YHUCIIO0; HAXOAUTH C
[MOMOIIBIO N3YYEHHBIX (POPMYIT KOOPIUHATHI CEPEUHBI OTPEe3Ka,
[pPacCTOSTHUE MEXAY ABYMS TOUKaAMU;

-yMETh BbIOMpaTh MOAXOAAIINN U3yYEHHBIH METO AJIsl PeIIECHUS
3a/ia4yM, paclo3HaBaTh MaTeMaTHueckue (hakThl U
MaTeMaTHYeCKHe MOJIETH B MPUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B HICKYCCTBE; YMEHHUE MPUBOJIUTH IIPUMEPBI
MaTeMaTHYECKUX OTKPBITUM POCCUNCKON U MUPOBOU
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AHTUKOPPYILIHOHHOTO
[TOBECHUS

[LIaHEBL,

B yacTu rpak1aHCKOr0 BOCIIUTAHUS:

- OCO3HAHME CBOHUX KOHCTUTYLMOHHBIX IIpaB H
00s13aHHOCTEH, YBOXKCHHE 3aKOHA U TTPABOTIOPS/IKA;

-  [OPUHIATHE  TPAJALMOHHBIX
001IIeUeIOBEUEeCKUX TYMaHUCTHYECKUX 5|
TIEMOKPATUYECKUX [IEHHOCTEH;

HanlMOHAJIbHBIX,

- T'OTOBHOCTBH IMPOTHUBOCTOATH nacoJIOrnnu

DKCTPEMHU3MA, HallMOHAIN3Ma, KceHo(oouwu,
NIUCKPUMUHAIMM 110 COLIMAJIbHBIM, PEJIIMTHO3HBIM,
[PacoOBBIM, HAIITMOHAJILHBIM ITPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO AESTEIbHOCTH B
MHTEpecax Ipa)JIaHCKOro OOIIecTBa, y4acTBOBAThH B
CaMOYIIPaBJICHUHU B o011eo0pa3oBaTeIbHOM
OpraHu3alMM U JETCKO-FOHOLIECKUX OpraHu3anusx;
- YMEHHE B3aUMOJEHWCTBOBaTh C COLMAJIBHBIMHY
MHCTUTYTaMU B COOTBETCTBHM C WX (DYHKIHMSIMHU U
Ha3HA4YCHHUEM;

- TOTOBHOCTb K T'YMaHHUTapHOM U BOJIOHTEPCKOH
EeATENIbHOCTH;

[MaTPUOTUYECKOTO BOCIIUTAHMUS:

- chopMHpPOBAaHHOCTH POCCHUHCKON TpaskIaHCKOM]
MJICHTUYHOCTH, MAaTPUOTU3MA, YBAKEHUS K CBOEMY)
HapO/y, YyBCTBa OTBETCTBEHHOCTH Iiepen Poaunoi,
FOpJIOCTH 3a CBOW Kpai, CBOXO PoauHy, CBOH SI3bIK U
KYJIBTYDPY,
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

mponIoe n HaCTOsAIICE

- HCHHOCTHOC OTHOMICHUEC K TOCYJapCTBCHHBIM

MAaTEMaTUYECKON HAYKH.
- YMETh OIIEpUPOBATh MOHATUAMMU: CIIy4alHBIN OIBIT U CIIy4allHOE
COOBITHE, BEPOSITHOCTh CIy4ailHOTO COOBITHS; YMETh BBIUYUCIISTH)

BCPOATHOCTD C HCITI0JIB30BaHHUEM l"pa(bI/ILIeCKI/IX METOJOB,

PUMEHATH (OPMYJIbl CIOKEHUS U YMHOXEHHUS BEPOATHOCTEH,
KOMOMHATOpHbIE (akThl U (QOpPMYJbl MPU PEUICHUH 3a7ady;
OLICHUBATh BEPOSTHOCTU PEANbHBIX COOBITHUI; 3HAKOMCTBO CO

CJIy‘IElﬁHBIMH BCIIMYHMHaAMMU, YMCHHUEC TIPUBOAUTL IPHUMCEPHL]

[MPOABJICHUA  3aKOHaA OONBIINX 4YHCEI B IpUPOAHBIX U

OOIIIECTBEHHBIX SBJIEHUIX
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CUMBOJIAM,  HUCTOPUYECKOMY U  IIPUPOJHOMY)
HacjIeAulo, MaMATHHUKAM, TpagulusM HapoJOB
Poccun, noctmkenusm Poccun B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTUSAX U TPYAE;

- yujieliHas yOexXJIeHHOCTb, TOTOBHOCTb K CIIYKEHUIO
u 3anmre OtedecTBa, OTBETCTBEHHOCTb 3a €0
Ccyas0y;

OCBOEHHBIE  OOYy4YalOLIMMHUCA  MEXKIIPEAMETHBIE
MOHATUS W YHUBEpPCAJIbHBIE Y4eOHbIE JEHCTBHA

(perysisiTUBHBIE, ITI03HABATEIIbHBIE,
KOMMYHHKATUBHBIE);
- CHOCOOHOCTh ux UCIIOJIb30BaHUs B

[M03HABATECJILHOM M COUMAJIbHOM  TMPAKTHUKE,
FOTOBHOCTh K CAMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO U
OCYILIECTBIECHUIO yueOHOI JE€SATEIbHOCTH,
OpraHu3aliy  y4eOHOr0  COTPYAHHYECTBA  C
MearorndeCKUMH pabOTHUKAMH U CBEPCTHUKAMHU, K
Y4aCTHIO B MMOCTPOEHUH WHUBUTYTBHOU
00pa3zoBaTeNbHON TPACKTOPHUH,

- OBJIaJIeHHE HaBbIKaMH y4eOHO-

M CCIIEI0BATEIBCKON, IPOEKTHON U COLMAIIBHOU

eI TeIbHOCTH

OK 07 CopeiicTBOBaTh
COXPAHEHUIO OKPYKAOIIEH
Cpenbl, pecypcocOepeKeHHUIO,
[IPUMEHSITH 3HAHUSI 00
M3MEHEHUHU KJIuMarTa,
[IPUHITUIIBI OEPEXKIINBOTO

- HE MpUHUMATh JEHUCTBUS, NPUHOCSIINE Bpea
OKpY>Karollen cpere;

- yMeTb IPOTHO3UPOBaTh  HEOJIAronpUsTHBIE
DKOJIOTUYECKHE TOCIHEACTBUSA IPEAIPUHUMAEMBIX
NENCTBUMN, TPEAOTBpALIATh UX;

- pacIIMpUTh OMNBIT AEATEIBHOCTU HKOJIOTMUYECKOM]

- yMEThb OINEepUpOBaThb NOHATUSIMU: (QYHKIHUS, HENpepbIBHAS
(GyHKIUS, [pPOM3BOJHAS,  IEpBOOOpa3Hasi,  OMpEIENICHHBIH
MHTErpai; yMeTb HAaXOOUTh IPOU3BOJHBIE AJIEMEHTApHBIX
(YyHKIUH, MCHOJb3Ysl CHpPaBOYHBIE MaTepualbl; HCCIENI0BaTh B
MpOCTEHIINX CiaydasX (YHKIMM Ha MOHOTOHHOCTH, HAXOIHUTh
HauOoNbIIMEe M HAUMEHbIIME 3HaueHUs (YHKIMHA; CTPOUTH
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[IPOU3BOICTBA, 3P (HEKTUBHO
NIEHCTBOBATh B UPE3BbIYaNHBIX
CUTYyaLUsAX

HaIIpaBJICHHOCTH;
- paspabaThiBaTh IUIaH pEIICHUS MPOOJIEMBI C
Y4E€TOM aHajiu3a WMEIOIUXCSA MaTepUalIbHBIX U
HEMaTepUaabHbIX PECYPCOB;

OCYLIECTBIIATh  LI€JICHAIPABICHHBIN
[epeHoca CpeacTB  u

podeccuoHanbHyIO Cpeny;

ITOHUCK]

Ccroco0OB  EHCTBUS B
- YMETh NMEPEHOCUTh 3HAHUS B IMO3HABATEIIBHYIO U
[MPAKTUUECKYIO0 00JIACTH KU3HEACATEIHbHOCTH,

- IpejJiaraTh HOBBIE MPOEKTHI, OLICHUBATh HJIEU C
[MO3UIIMK HOBU3HBI, OPUTHHAIBHOCTHU, TPAKTUYECKON
3HAYMMOCTH;

- J1aBaTb OLIGHKY HOBBIM CHTYaIUsM,
KOPPEKTUBBI

COOTBCTCTBHUEC PE3YJIbTATOB LCIIAAM

BHOCHUTD

B ACATCIIBHOCTD, OLICHUBATDH

rpaduKd  MHOTOWIEHOB  C  HCIIOJIb30BAaHHEM

MAaTCMAaTHYCCKOIro aHalii3a,

arrmnapara
HPOU3BOJIHYIO
pemiath

IIPUMEHSATH npuy

[pelleHny  3aJad  Ha  JBUIKCHME; IPAKTHKO-
OPUEHTUPOBAHHbIC 33Jayd Ha HaWOOJbIIME M HAUMEHBIINE
3HA4YEeHUs, HA HAXO0XKJICHHUE IIyTH, CKOPOCTU U YCKOPEHMS;

- YMEThb ONEpUPOBaTh MOHATUSAMU: JBUXKEHUE B IIPOCTPAHCTBE,
0J00HBIE (UTYphl B IPOCTPAHCTBE; HUCIOJIb30BaTh OTHOIICHUE
[UIOIAACH TOBEPXHOCTEH M 00BEMOB MOAOOHBIX (uryp npu
[pEIIeHNH 3a]1a4;

- YMCTLH BBIYUCIIATH I'COMETPUUCCKHUEC BCIMYUHBI (IIJII/IHa, yrouJi,
[10111a/1b, 00BEM, IIOIIAAb [TOBEPXHOCTH ), UCIIOJIb3YS U3yUEHHBIE

(hOpMyIIbI U METOJIbI

ITK"

B cootBerctBun ¢ ®I'OC CIIO 09.08.07, 15.02.12, 15.02.14,
15.02.07, 15.02.08, 23.02.07, 27.02.07, 38.02.01, 38.02.03.

1 o
MK yKkasbiBatotca B cootBeTcTBMM ¢ PrOC CNO peanmsyemoit npodeccun / cneumanbHOCTH
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2. CTpyKTYypa M cofep:xaHue 001eodpa3oBaTeIbHOM IUCHUILIMHBI

2.1. O0beM TMCHHUILVIMHBI U BUABI Y4eOHO# padoThl

Bua yueOHoii padoThl Oobvem 6
yacax

O0bem 00pa3oBaTe/IbHOI NPOrPaAMMBbI JUCHUIIIMHBI 340

B T.Y.

OcHoBHOE coep:KaHue 278

BT. 4..

TEOPETUYECKOE 00ydeHHE 227

MPAKTUYECKUE 3aHATUS 38

KOHTpOJIbHas paboTa 13

IIpodeccuoHaTBbHO-OPUEHTHPOBAHHOE COACPIKAHME (ComepiKaHue 56

NMPHUKJIATHOT0 MOIYJIA)

BT. U..

TEOPETHUECKOE 00yUEeHUE 4

MPAKTUYECKUE 3aHATHUS 52

IIpome:kyTouHasi aTTecTanus (3K3aMeH) 6
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2.2. TemaTH4YeCKHUil IUVIAH U COJIEPKAHNE JUCHUILTHHBI

Conep:xanue yueOHOro Matepuasia (0CHOBHOE U PO(decCHoOHAIBHO-

HaumeHoBaHue pa3je/ioB . O0bem ®opmupyemMble
OPUEHTHPOBAHHOE), JIA00PATOPHbIE U MPAKTHYECKHUE 3aHATHS, TPUKJIATHOMI
U TeM 4acoB KOMIIeTeHIHH
MOIYJIb (IIPH HAJTHYUU)
1 2 3 4
OcHoBHOe coepkaHue
Pasgen 1. IloBTopenme 20
Kypca MAaTeMATHKHU
OCHOBHOM WIKOJIbI
Tema 1.1 Cogepxanue yueOHOTo MaTepuana
Lenb u 3a1a4yM | bazoBele 3HAHUS W yMEHHS 1O MaTreMaThke B MpodeccHOHAIbHOH U B
MaTeMaTUKU IIPHU | TIOBCETHEBHOM JESATEIBHOCTH.
OCBOCHHUH CTICIMATIBHOCTH | KoMOMHUPOBAHHOE 3aHATHE 2
Tema 1.2 Coneprkanue y4eOHOro Marepuana
Yucna wu Berumcnenus. | JIelcTBUS Ha/l OJOXKHUTEIBHBIMEU U OTPUIIATEIIEHBIMU YUCIIaMH, OOBIKHOBEHHBIMHU U
Bripaxkenus U | JECITUYHBIMU IPOOSMHU. OK-01, OK-02,
npeoOpa3oBaHus JeiicTBus co creneHsIMu, GopMyibl COKPAILIEHHOTO YMHOXEHHUS. 2 0K-03, OK-04,
KomOuHMpoBaHHOE 3aHATHE OK-05, OK-06,
Tema 1.3. IIpodeccnoHanbHO-0OPHEHTHPOBAHHOE cojiepKaHue (conep:xanue OK-07,
I'eomeTpust HA TNIOCKOCTH | MPHUKJIATHOTO MOTYJIsA)
Bunsl nmiuockux (GUryp v ux miomas.
[TpakTHKO-OpHEHTHPOBAHHBIE 334U B Kypce T€OMETPUHU Ha TIOCKOCTH 2
[IpakTHueckoe 3aHsaTHE
Tema 1.4 Coneprkanne y4eOHOT0 MaTeprana
IIponentHeie Beruucaenus | [IpocTeie MpoLEeHTHI, pa3Hble CIOCOObI MX BhIYUCICHHS. CI0XKHbBIE MPOLIEHTHI
[TpakTHdeckoe 3aHsATHE 4

Tema 1.5
VYpaBHEHHsI U HEPABEHCTBA

Coneprkanne yaeOHOr0o MaTepurana

Jlunelinble, KBagpaTHBIC, IPOOHO-TMHEWHBIE YPABHEHHS 1 HEPABEHCTBA
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[IpakTrueckoe 3aHsaTHe

Tema 1.6 Coneprkanue yueOHOro MaTepuana
Cuctembl  ypaBHeHMil U | CrocOOBI peIIeHUs] CHCTEM JHHEWHBIX ypaBHeHui. [loHsTus: matpuia 2x2 u 3x3,
HEpPaBEHCTB onpeaenuTens martpuipl. Merong [Maycca. Cucrtembl HEIMHEWHBIX YpPaBHEHUM. 6
CucreMbl HepaBEHCTB
Komb6unupoBanHoe 3ansatue
Tema 1.7 Coneprkanue yueOHOro MaTepuana
BxonHoii KOHTPOJIb Bouncnenuss u mpeoOpa3oBaHus. YpaBHEHHs W HepaBeHCTBA. ['eomerpus Ha
IJIOCKOCTH 2
KonTponbnas pabota
Pasnen 2 Ilpsimbie u 20
IUIOCKOCTH B
NPOCTPAHCTBE
Tema 2.1. Coneprxkanue y4eOHOro MaTepuana
OcHoBHbIE nouaTus | [Ipenmer crepeomerpuu. OCHOBHBIE TIOHATUS (TOYKa, MpsMas, IUIOCKOCTD,
CTepEOMETPHH. npoctpancTtBo). OCHOBHBIE  akCHOMBI  cTepeomerpuu. llepecekaromuecs, 2
PacrnionoxkeHue mpsAMBIX M | apajuiellbHble M CKpeliMBaroluecs  npsmble. IlpusHak u  CBOMCTBO
IJIOCKOCTEN CKpelLMBaroIuxcs NpsiMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (DPUTYPHI.
KomM6unmnpoBanHoe 3aHsTue
Tema 2.2. Coneprxanne yueOHOTO MaTepuaia OK-01, OK-03,
[MapamnensHocts npsAMBbIX, | [Tapamtenshpie mpsimas u miockocTh. Omnpenenenue. I[lpusnak. CaoiictBa (cC OK-04, OK-07,
OpssMOM M IUIOCKOCTH, | JoKa3aTeiabcTBoM). IlapamnensHble miuockoctu. Onpenenenue. [Ipusnak. CBoiicTBa
IIJIOCKOCTEN (¢ nmokazarenbcTBOM). TeTpa’ap u ero nsineMmeHThl. [lapannenenumen u ero
sneMeHThbl. CBOMCTBA MPOTHBOIIONOKHBIX TPaHel 1 JTuaroHajel mapajuiesenumesa. 6
IToctpoenue ceuenuii. Peienue 3amau.
Komb6unupoBanHoe 3aHsaTue
Tema 2.3. Coneprkanne y4eOHOT0 MaTeprana
[lepnieHIUKYISIPHOCTD [leprienaukynapusle npsmMelie. [lapannenbHble npsiMble, HEPHEHIUKYISPHbIE K

NPSIMBIX, IPSAMON U
IJIOCKOCTH, MJIOCKOCTEN

wiockocTd.  IIpu3Hak  NepneHAMKYISIPHOCTH  HpSMOM U
Joka3zarensctBo. [lepnenaukynsap u HakiaoHHas. IlepneHAMKYISpHBIE MIIOCKOCTH.
[Ipu3Hak nepneHMKyIIpHOCTH MI0CKOCTEN. [Joka3aTenbeTBo.

IIJIOCKOCTH.
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PaccrosiHus B mpocTpaHCTBE

KomOunupoBanHoe 3anstue

Tema 2.4. Coneprkanue yaeOHOro MaTepuasa
Teopema 0 Tpex Teopema o Tpex mnepneHaAuKyspax. Jloka3zarenbCcTBO. YTON MEXIYy MOpsSIMOM U
TICPHCHARKYIApax IUIOCKOCTBIO. YTOJI MEXAY INIOCKOCTAMHU 4
KomOunmnpoBaHHoe 3aHsATHE
Tema 2.5. IIpodeccrnoHaIbLHO-OPHEHTHPOBAHHOE coJep:KaHue (conepxanue
[TapamiensHsle, NPHUKJIATHOT0 MOIYJIA)
NIEPIEHIUKYJIPHBIE, Axcuombl  crepeomeTpud. IleprneHAMKYISApHOCTH NpSAMONW U IUIOCKOCTH,
CKPEILMBAIOIIMECS NPAMBIE | MApaIIEIbHOCTh IBYX HPSIMBIX, NIEPIEHIUKYJIIPHBIX TUIOCKOCTH, 4
NEPIEHUKYIIIPHOCTD INIOCKOCTEN
[TpakTueckoe 3aHsATHe
Tema 2.6. Coneprkanue y4eOHOro Marepuana
Pemenue 3anau. Ilpsamelie u | Pacnonoxenne OpsMBIX M TUIOCKOCTEH B MpocTpaHcTBe. llepneHIuKynsipHOCTh U
IJIOCKOCTH B | MMapaJuyIesIbHOCTh NMPSAMBIX U IIocKocTel. CKpelyBaromecs npsimbie
IIPOCTPAHCTBE KonrponsHas pabora 2
Pa3nea 3. Koopaunarsl u 16
BEKTOPbI
Tema 3.1 Coneprxanue ydyeOHOro MaTepuaa OK-02, OK-03,
JlekapToBEI KOOpAMHATHI B | JlekapTOBBI KOOpAMHATHI B MpocTpaHcTBe. [Ipocreiimme 3amaunm B KOOpAMHATaX. OK-04, OK-07,
npocTpancTse. Paccrosnue | PaccTosiHue Mexly IByMs TOUKaMH, KOOPAWHATHI CEPEeIUHBI OTpE3Ka 4

MEXNYy [JBYMS TOYKaMH.
Koopaunaarsl  cepennHbl

oTpe3ka

KOM6I/IHI/IpOBaHHOC 3aHATUC
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Tema 3.2

BexkTops! B IpocTpaHCTBE.
Yrom Mexay BEKTOpaMHu.
CkanisipHOE TNpPOU3BEICHHE

Copepxanue yaeOHOTO MaTepuana

BexTopel B mpoctpaHctBe. CIllI0)KEHHE M BBIYUTAHHE BEKTOPOB. YMHOXKEHUE
BeKTOpa Ha yucio. KoMmnanapHeie BeKTopbl. CKalsipHOE IIPOU3BEIEHNUE BEKTOPOB.
Pa3noxenue BekTopa o TpeM HEKOMILTaHApHBIM BekTopaM. KoopauHaTel BEKTOpa,

BEKTOPOB CKaJIIpHOE IIPOU3BEJICHUE BEKTOPOB B KOOPJIMHATAX, YTOJI MEXAY BEKTOPAMH, YroJl 6
MEXy NMPSIMON U MIOCKOCTBIO, YTOJI MEXY IUNIOCKOCTSIMH. Y paBHEHHE IJIOCKOCTH.
['eomeTpuyeckuii CMBICH ONpeaeTUTeIs 2X2
KomOunupoBanHoe 3anstue
Tema 3.3 IIpodeccnonanbHO-0pHEHTHPOBAHHOE cojiepKaHue (conep:xanue
[IpaxTuko- NPHUKJIATHOT0 MOIYJISA)
OpUEHTHpPOBaHHbIe 3a1aud | KoopanHaTHas MI0CKOCTh. BbruncieHne paccTOSHUM U IJIOMaAeld Ha ITUIOCKOCTH.
Ha KOOpAMHATHOH | KonruecTBeHHbIE pacyeThl 4
IJIOCKOCTH [TpakTuyeckoe 3aHsTHE
Tewma 3.4 Coneprkanue y4eOHOro Marepuana
Pewmenne 3a1a4. | JlekapToBBI KOOpPAMHATHI B IpocTpaHcTBe. BekTopsl B mpocTpancTBe. CrokeHue u
KoopaunaTsl 1 BEKTOpBI BbIUNTAHUE BEKTOPOB. Y MHOXEHHME BEKTOpa Ha uucio. KoMmiuiaHapHble BEKTODBI.
CkansspHOE  INpOM3BEACHHE BEKTOpOB. PasimolkeHume Bekropa 10  TpeEM
HEKOMIUIaHapHbIM BekTopaMm. [Ipocreiimme 3amaum B koopauHaTtax. KoopauHartsl
BEKTOPA, PACCTOSIHUE MEXKAY TOUYKaMH, KOOPAUHATHI CEPEANHBI OTPE3Ka, CKAISIPHOE
IIPOU3BENICHNE BEKTOPOB B KOOPJAMHATAX, YIOJI MEXIY BEKTOpPaMH, yrosl MEXIY 2
IPSIMON U TJIOCKOCTBIO, YTOJI MEXKAY TIOCKOCTSIMU
KonTposabnas pabora
Pasnea 4. OcHoBBI 40
TPUTOHOMETPHH.
Tpuronomerpnueckne OK-01, OK-02,
GyHKIMH OK-03, OK-04,
Tema 4.1 Copneprkanue yueOHOTO MaTepraa OK-05, OK-06,
Tpuronomerpuueckue Pannannas mepa yrna. [IoBOpoT TOYKM BOKpYr Hadayia KoopauHatr. OnpeneneHue OK-07,
(YHKIMM TIPOM3BOJBHOIO | CHHYyCa, KOCHHYCA, TAHI€HCA M KOTAaHreHca. 3HAKH CHHYCa, KOCHHYCa, TAHTCHCA U 4

yrina, yucna. Paguannas u
rpajycHas Mepa yria

KOTAaHT'CHCA 110 YCTBCPTAM. 3aBUCHMOCTb MCKAY CUHYCOM, KOCUHYCOM, TAHI'CHCOM
N KOTAHI'CHCOM OJJHOT'O U TOI'O KC yTJIa
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KoMOuHMpoBanHoOe 3aHsTHE

Tema 4.2

OCHOBHBIE
TPUTOHOMETPUYCCKHE
TOXKIECTBA.

dopMyIbl TPUBEIACHUS

Conepxanue yyeOHOro MaTepraia

Tpuronomerpuueckue Toxaectsa. CuHyc, KOCUHYC, TAHI€HC U KOTAaHTE€HC YIJIOB 0
u - o. Dopmynbl npuBeeHUs

Komb6unupoBanHoe 3ansatue

Tema 4.3

CuHyC, KOCHHYC, TaHI'€HC
CYMMbl M pPa3HOCTH JBYX
YIJIOB

Cunyc u KOCHHYC
nBoiHoro yria. ®opmyiisl
MIOJIOBUHHOTO yIJIa

Conepxanue yaeOHOro MaTepHaia

Cymma u pasHocTh cuHycoB. CyMMa U pa3HOCTb KOCUHYCOB. CHHYC M KOCHUHYC
nBoitHoro yria. ®opmynbl MOJNOBUHHOTO yria. IIpeoOpa3oBaHus CyMMBbI
TPUTOHOMETPHUYECKUX (YHKIUH B TPOHM3BEACHHUE M MPOU3BEACHUS B CYMMY.
BelpaxeHue TpUroHOMETpUYECKMX (YHKIMH uepe3 TaHIeHC IOJIOBUHHOIO
aprymenTa. [IpeoGpa3oBanus npocTeinxX TpPUroHOMETPUYECKHX BbIPaKEHHH

KOM6HHHpOBaHHOGSaHHTHe

Tema 4.4
@yHKIMHA, HUX CBOWCTBA.

Coneprxkanue y4eOHOro Matepuana

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

CrniocoOsl 3aJ1aHMd | IepuoANYHOCTh GyHKIMNA. CriocoObl 3amanus GyHKIHHA

Gynkumii KomOunmpoBaHHoe 3aHsATHE

Tema 4.5 Coneprxanue yueOHOro MaTepuaia

Tpuronomerpudeckue O6nacth ompeneneHrs U MHOXECTBO 3HAYCHUN TPUTOHOMETPUYECKUX (DYHKITHIA.

(GyHKIIMM, UX CBOWCTBA U

YETHOCTB, HEUETHOCTD, IEPUOJUYHOCTh TPUTOHOMETpUYECKUX QyHKIMH. CBOMCcTBa

rpaduku U rpaduku QyHKIUN y = cOS X, y = sin X, y = tg X, y = ctg X.
KomM6unmnpoBanHoe 3ansTue.
Tema 4.6 Coneprkanue y4eOHOro MaTepuana
[TpeobpazoBanue Cxarue 1 pacTshkeHHe Tpag kOB TPUTOHOMETPUYECKUX (PYHKIUH.
rpaduKoB [IpeobpazoBanue rpaguKOB TPUTOHOMETPUUYECKUX (PYHKIUH
TPUTOHOMETPUUECKUX [IpakTnueckoe 3ansATHe
byHKIUH
Tema 4.7 IIpodeccrnonaibHO-OPHEHTHPOBAHHOE coJep:KaHue (conpep:xanue
Onucanue MPUKJIATHOTO MOYJIs1)
IIPOU3BOJACTBEHHBIX Hcnonp30BaHre CBONCTB TPUTOHOMETPUYECKUX (QYHKIMH B MpodhecCHOHATBHBIX

MPOIIECCOB €  TOMOIIBIO

3agadax
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rpaduKoB QyHKIIHIA

[IpakTrueckoe 3aHsaTHe

Tema 4.8 Cogepxanue yaeOHOTO MaTepuaa
OObpatHbIe OO6parnbie Tpuronomerpuueckue GyHkiuun. Ux coiicTBa u rpaduku
TPUTOHOMETPUYECKHE
KomOunupoBanHoe 3anstue
byHKIAHA
Tema 4.9 Cogneprkanue ydeOHOro MaTeprasa
Tpuronomerpudeckue VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHeHHe tg X = a, ctg X = a.

YPaBHEHUS U HEPABEHCTBA

Pemienne TPUrOHOMETPUYECKMX YPAaBHEHUM OCHOBHBIX THUIIOB: IIPOCTEHIINE
TPUTOHOMETPUYECKUE YPAaBHEHMsI, CBOJALIMECS K KBaJpaTHBIM, peEIIacMble
Pa3JIOKEHUEM HA MHOKHUTEIIN, OJTHOPOIHBIE.

[Tpocreimme TPUroHOMETPUUECKHUE HEPABEHCTBA

KOM6I/IHI/IpOBaHHO€ 3aHATHUC.

Tema 4.10 Cogepxanue yueOHOro MaTepuana

Cucremsl CucreMsbl IPOCTEHIINX TPUTOHOMETPUUYECKUX YPaBHEHUN

TPUTOHOMETPUUECKHUX KomMb6unupoBanHoe 3aHstue

YpaBHEHUU

Tema 4.11 Coneprxanue yueOHOro MaTepuasa

Pemenne 3amad. ocHOBEHI | [IpeoOpa3zoBanue TPUTOHOMETPUUECKHUX BBIPAXKECHUI. Pemenue
TPUTOHOMETPHH. TPUTOHOMETPUUYECKUX YPABHEHMM M HEPABEHCTB B TOM YHCJE C MCIOJIb30BAaHUEM
Tpuronomerpuueckue CBOWCTB (pyHKLIUH.

GbyHKITUN KonTponbnas pabora

Pa3nea S.

KoMmiekcHbIe yncia

Tema 5.1
KoMmmekcusie yncia

Cogepxanue yaeOHOTO MaTepuana

[lonsTne kommuexkcHoro uucia. ConpsykeHHbIE KOMIUIEKCHBIE UYHWCIA, MOIAYJb U
apryMeHT KOMIUIEKCHOro uucia. ®dopma 3amucu KOMIUIEKCHOTO — 4HClIa
(reomeTpuueckasi, TpUTOHOMETpUUecKas, anreOpaudeckas). Apudmernyeckue
JENCTBUS C KOMITJIEKCHBIMH YHCIIaMU

KomMmOuHupoBaHHOE 3aHsTHE

Tema 5.2
IIpumeHeHue

Cogepxanue yaeOHOTO MaTepuana

Brimonnenue pacucToB C IIOMOIIBIO KOMIIJICKCHBIX YHUCCII. HpI/IMCpBI

32




KOMIIJICKCHBIX YHCCJI

HUCIIOJIBb30BaHUA KOMIIJICKCHBIX YHCCII

HpaKTI/I‘IeCKOG 3aHATUC

Pa3nen 6. IlpousBoanas 40

¢yHkuum, ee

NpUMeHeHHe

Tema 6.1 Coneprkanue ydeOHOro Mareprasa

Ilonatne  mpowmsBogHOH. | OnpenesieHue YKCIOBOH MOCIEI0BATEILHOCTH U CIIOCOOBI ee 3amanus. CBoicTBa

@opMysel M IpaBUIIA | YHCIOBBIX TMOCIeIOBaTeNbHOCTEH. OlpenereHue Mpeena MoCciIe0BaTeIbHOCTH.

g hepeHIMPOBAHUS Breruncnenne — mpemenoB  mocienoBarenbHocTed.  [Ipegen  GyHKOuM - Ha 2
6eckoneunoctu. Ilpenen pynkunu B Touke. [Ipupamenue aprymenta. [Ipupaienue
¢yHkMu. 3anayd, MNOpPUBOJALIME K MOHATHIO MPOM3BOAHOH. OrmpeneneHue
IIPOU3BOJHONU. AJITOPUTM OTBICKaHUS POU3BOAHOMN
KomOunmnpoBanHoe 3aHsATHE

Tema 6.2 Cogepxanue yueOHOro MaTepuana

[TpousBoHBIC CyMMBI, | ®opmynel quddepenumpoBanus. [Ipasuia quddepeHunpoBanus 6

pasHOCTH  Tpou3BeneHus, | KoMOMHUpPOBaHHOE 3aHATHE

9aCcTHOTO

Tema 6.3 ConepxaHue yaeOHOTO MaTepuala

[IpousBoaHsbIe Onpenenenue cinoxHoi (GyHkuu. [Ipon3BogHas TPUTOHOMETPUUECKUX (YHKIIMH.

TPUTOHOMETPHUYECKUX [Tpou3BoiHas CIOXKHON QYHKIIUU

¢Gynkupii.  [Ipoussoanas | KoMOMHHPOBaHHOE 3aHSTHE 6

CJIOKHOW (PyHKIIMU

Tema 6.4 Coneprkanue y4eOHOro MaTepuana

Ionstne O | lonsiTne HempepbiBHOH (yHknuu. CBoiicTBa HempepbBHOH (yHKIuH. CBs3b

HETPEPBIBHOCTH (DYHKITHH. 2

Merton nHTEpBaAIOB

MEX1y HEeMPEepPhIBHOCTHIO U U PepeHInpyeMocThi0 (PYHKIIUU B TOYKE. AJIITOPUTM
pelleHns] HEPaBEHCTB METO/I0M UHTEPBAJIOB

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 6.5
I'eomeTpuueckuit u
¢buznueckuit CMBICIT

Cogepxanue yaeOHOTO MaTepuana

['eomeTpryeckuii CMBICI TPOU3BOJHOW (GYHKIMM — YIIIOBOM KO3 UIIMEHT
KacatelbHOU K rpaduKy (PyHKIMH B TOUKEe. YpaBHEHHE KacaTelIbHOU K Tpaduky

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07,
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IIPOU3BOTHOM (GyHKIMU. AJNTOPUTM COCTABIICHHUS YpaBHEHMs KacaTeldbHOW K rpaduky (QyHKIHH
y=f(x)
KomMbunmnpoBanHoe 3aHsTre

Tema 6.6 Coneprkanue ydeOHOro Mareprasa

Du3nYECKUil cMbIClT | Du3nyeckuii (MEXaHHMYECKUH) CMBICT TPOM3BOJHOM — MTHOBEHHAs CKOPOCTh B

MPOU3BOIHOMN B | MOMeHT Bpemenu t: v =S’ (t)

poeCCHOHATBHBIX [IpakTHueckoe 3aHsATHE

3aa4ax

Tewma 6.7 Coneprkanue y4eOHOro Marepuana

MOHOTOHHOCTDh (DYHKITHH.
Touku sxcTpemyma

Bospacranue u yObIBaHuME (QYHKIUH, COOTBETCTBHE BO3PACTaHUS U YOBIBAaHUS
GyHKUMM 3HaKy [Opou3BOoAHOM. IloHsATHE MPOM3BOAHON BBHICIIEr0 MOPAIKA,
COOTBETCTBUE 3HAaKa BTOPOM NMPOU3BOAHOM BBIMYKIOCTH (BOTHYTOCTH) (YHKLIMHU Ha
oTpe3ke. 3ajaud Ha MAaKCUMyM M MHUHUMYM. [loHATHME acMMNTOTHI, criocoObl MX
oTpeneNieHusl. AJNTOPUTM HCCIeNOBaHUS (YHKIMHA M MOCTPOEHHs ee rpaduka c
MOMOIIBIO TPOU3BOTHOMU. J[poOHO-TMHEeHAs HyHKIUS

KomOunupoBanHoe 3anstue

Tema 6.8
HccnenoBanune GyHKIuUil 1
MOCTPOEHHE TpaprKOB

Copepxanue yueOHOT0O MaTepuana

UccnenoBanne pyHKIMM HA MOHOTOHHOCTb U ITOCTPOEHUE I'paUKOB.

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 6.9 HauOGonbiniee u

Copepxanue yaeOHOTO MaTepuana

HauMEHbIIIEEe 3HauyeHus | Haxoxxnenne HauOONBIIET0 W HAWMMEHBIIETO 3HAYCHUM (YHKIUM, MTOCTPOCHHE

byHKIMH rpaKOB MHOTOWIEHOB C UCIIOJIb30BAHUEM alapara MaTeMaTUYECKOro aHaIu3a
Komb6unupoBanHoe 3aHsaTue

Tema 6.10 IIpodeccnonanbHO-0OPHMEHTHPOBAHHOE coieprKaHue (conepxanue

Haxoxnenne NPHUKJIATHOTO MOIYJIS)

ONTUMAJIBHOTO PE3yJIbTaTa
C IIOMOILBI NPOU3BOIHOMN
B IPaKTHYCCKHUX 3aJavdax

Haumenbiiee u HanOosbIee 3HAaUCHUE (I)YHKI_[I/II/I

[IpakTHueckoe 3aHsaTHE

Tema 6.11
Pemenue 3aJ1ad.

Coneprkanne yaeOHOr0o MaTepurana

®opmyinel 1 npaBuia auddepenunposanus. McecnenoBanue GyHKIUN ¢ TOMOIIBIO
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[MpousBonHas GyHKIMH, €€ | Mpou3BOAHON. HanbomnkIiiee 1 HauMeHbIIee 3HaYCHUS (PYHKIIH 2
IpUMEHEHHE KontponsHas pabora
Paszngen 7. 46
MHOrorpaHHMKN M TeJia
BpallleHHs
Tema 7.1 Coneprkanue y4eOHOTo MaTepuaia
Bepmmnel, pebpa, rpanu | ITonsitue MHOrorpaHHuKa. Ero sjeMEHTBI: BEpIIMHBI, peOpa, rpaHu. JlMaroHasb.
MHOTOTpaHHHUKA Ceuenue. BeIyKItble 1 HEBBITYKIIBIE MHOTOTPaHHUKH
KoMOMHHPOBaHHOE 3aHSTHE 2
Tema 7.2 Cogepxanue yueOHOTro MaTepuaa
[Ipusma, ee | [lonarue npusmbl. Ee ocHoBaHus u OokoBbie rpaHu. Beicota mpusmsl. [Ipsmas u
COCTABIIAIOLINE, CEUCHHE. | HAKIOHHAs mpu3Ma. [lpaBuibHas npusma. Ee ceuenne
[lpsmas w  mnpaBuibHasg | KoOMOMHUPOBAHHOE 3aHATHE 2
MIPU3MBI
Tema 7.3 CopepxaHue yaeOHOTO MaTepralia OK-01, OK-02,
[Tapamtenenunen, Ky0. | [Tapanienenunesa, CBOCTBA MPSIMOYTOJBHOTO Mapaiesnenuneaa, kyo. CedeHue OK-03, OK-04,
CeueHue KyOa, | kyba, mapayiesnenumneaa OK-05, OK-06,
napasiesenunesa KoMOMHHPOBAaHHOE 3aHSTHE 2 OK-07,
Tema 7.4 Coneprxkanue yaeOHOro MaTepuana
[Inpamupa, ee | [lupamuna u ee osnemeHtsl. CedeHune mnupaMuisl. I[lpaBunpHas nupamuja.
COCTaBJIAIONINE, CEYEHHE. | YCceUCHHAs MUpaMU/Ia
IpaBunbHas  MUpaMuIA. | KoMGHHHPOBAHHOE 3aHATHE 2
YcedeHHas mupaMuaa
Tema 7.5 Cogepxanue yaeOHOTO MaTepuana
BokoBas " nonnas | [Inomaas OOKOBOM M MOTHON MOBEPXHOCTH MPHU3MBI, TUPAMUIBI
MTOBEPXHOCTh npu3Mbl, | KOMOMHUPOBAaHHOE 3aHSITHE 2
TTAPAMH/TBI
Tewma 7.6 Coneprkanne y4eOHOT0o MaTeprana
Cummerpus B KyOe, | CUMMETpHsI OTHOCHUTEIBHO TOYKH, MpPAMOH, miockoctd. Cummerpusi B KyOe,
napasiesenumnese, napajuieNienunesie, mpusMe, Mupamue 2

MpU3MEC, IMIpaMUuac

KOM6I/IHI/IpOBaHHOC 3aHATUC
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Tema 7.7
IIpumepsl cumMmeTpuil B

IIpodeccnoHanbHO-OPHEHTHPOBAHHOE coiepKaHue (conep:xanue
NPHUKJIATHOI0 MOIYJIA)

npodeccun CumMeTpus B IpUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY
[IpakTuueckoe 3aHsATHE
Tema 7.8 Cogepxanue yaeOHOTO MaTepuana
[IpaBuibHBIE [TonsiTre mpaBUIILHOTO MHOTOrpaHHUKa. CBOWMCTBA MPABUIBHBIX MHOTOTPAHHUKOB
MHOTOTpaHHUKH, uX | [IpakTHyeckoe 3aHITHE
CBOMCTBa
Tema 7.9 Copepxanue yueOHOT0 MaTepuana
Humaump, ero | Humunnap u ero snementsl. Ceuenne muiMHapa (mapajielbHOE OCHOBAHUIO M OCH).

cocrasitromne. CedeHue

Paszeeprka mmimHIpa

LUAJIMHIPA KomM6unmnpoBanHoe 3aHsitue
Tema 7.10 IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE coJep:KaHue (comep:xanue
Konyc, €ro | NPUKJIAIHOTO MOYJIs1)

coctapisitone. CeueHue
KOHyca

Konyc u ero osnementsl. CeueHue KoHyca (IapajjielIbHOE OCHOBAHUIO U
POXOJsIIee Yepe3 BEpIIMHY), KOHHYeCKue ceueHus. PazpepTka KoHyca

KombunnpoBanHoe 3ansTre

Tema 7.11 Coneprkanue y4eOHOro MaTepuana

Y cedeHHbII KOHYC. | YceueHHbI koHyC. Ero obpa3syroras u Beicota. CedeHne yceueHHOro KOHyca
Ceuenue yceueHHOTo | KoMOMHUpPOBaHHOE 3aHATHE

KOHYyca

Tema 7.12 Coneprkanue y4eOHOro MaTepuana

[ap u cdepa, ux ceueHus

[Hap u chepa. Bzaumuoe pacnomnoxkenue chepsl u miockoctu. CedeHue Iapa,
cdepnl

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 7.13
ITonsatue 00 o0BEME Tena.
OTHollIeHne 00bEMOB

OTOOHBIX TEN

Cogepxanue yaeOHOTO MaTepuana

[Tonartue 06 obveme Tena. OOveM Kyba M HPSIMOYTOJBHOTO MapaulesenuIesa.
O6bem mnpusmbl u  mwMHApa. OTHOIIEHHE O00BEMOB  MOJOOHBIX — TeJl.
['eomeTpuyeCKnid CMBICH ONPEAEIIUTENS 3-T0 OpAIKa

KomMmOuHupoBaHHOE 3aHsTHE
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Tema 7.14 Copepxanue yaeOHOTO MaTepuana
Obbembl M IUIOWAIM [ OGpeMbl IMpaMUIL! U KOHyca. OGbeM mapa. I1Iomau 0BepXHOCTel Tel 2
MOBEPXHOCTEH TeT
KomOunupoBanHoe 3anstue
Tema 7.15 CopepxaHue yaeOHOTO MaTepuaa
KomoOunammu KoMOuHammu reoMmeTpuuecKux Tei
MHOTOTPaHHMKOB M Tell | [IpakTHdyecKoe 3aHsATHE 4
BpallleHUs
Tema 7.16 Cogepxanue yueOHOTo MaTepuana
I'eomeTpuueckue Hcnonp3oBanre KOMOMHAIMN MHOTOTPAHHHKOB W TEJ BpAIICHUS B IPAKTHUKO-
KOMOHMHAIINY Ha IPAKTHKE | OPHEHTHPOBAHHBIX 3a/jauax
[IpakTrueckoe 3aHsaTHE 4
Tema 7.17 Cogepxanue yueOHOTo MaTepuana
Pemenue 3aga4. | OOBEMBI | TUIOIIAIM TOBEPXHOCTH MHOTOI'PAHHUKOB M TEJI BPAILICHHSI
Muororpannuku ¥ Tena | KourponbHas pabora 2
BpallleHUS
Pazgen 8. 14
IlepBooGpa3nasn
byHxkuumn, ee
NpPUMEHeHHe OK-01, OK-02,
Tema 8.1 Coneprxanue yueOHOro MaTepuaa OK-03, OK-04,
ITepBooOpa3Has (GyHKUUH. | 3a1a4a O BOCCTAHOBJIEHHH 3aKOHA IBHIKCHHUS 10 M3BECTHON ckopocTH. [ToHsTHe OK-05, OK-06,
[IpaBuna HAXOXIEHUS | uHTerpupoBanus. O3HAKOMIIEHHWE C TOHATHEM HMHTErpaja W mepBooOpa3sHOM aJis OK-07,
epBOOOPaA3HBIX ¢byuknun y=f(x). Pemenue 3amau Ha CBA3b MEpPBOOOpPA3HON M €€ MPOU3BOJHOM,
BBIYHCIICHHE TEPBOOOpa3sHOW nisi jgaHHOW (yHkiuu. Tabmuma dopmyn s
HAXOXKJCHUS IepPBOOOpa3HbIX. M3ydeHue npaBuiia BEIYUCICHUS IEPBOOOPA3HOM 2
KomOunupoBanHoe 3aHstue
Tema 8.2 Cogepxanue yaeOHOTO MaTepuana
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[lmomane KpUBOIMHEUHOU

3az[aq1/1, NPUBOAAIINC K IMOHATHIO OHNPCACICHHOIO HHTCrpajla — O BBIYHCIICHHUU

Tpaneunu. ®opmyia | IIOMAAN  KPUBOJIMHEWHOW Tpameuuu, O nepeMeleHnd Todku. [loHsTue
Herotona — JleitOHuna ONPENENEHHOTO  HMHTETpaa. ['eomerpuueckuii ©u  (QU3MUECKUI  CMBICT
ompezaeneHHoro uarerpaita. @opmyna Hetorona— JleiiOamma 2
KomMb6unmnpoBanHoe 3aHsTHe
Tewma 8.3 Cogneprkanue ydeOHOro Mareprasa
Heonpenenennsrit u | [lonsiTue HEoNpeneIEeHHOTO HHTErpaia
ONpEIEICHHBIA HHTErpajibl | KoMOMHUPOBaHHOE 3aHATHE 2
Tema 8.4 Coneprkanue y4eOHOro MaTepuana
[TonsiTne 00 | 'eoMeTpUYECKHUiT CMBICIT ONPEIETIEHHOI0 HHTETPaIa
OTpeACICHHOM HHTerpane | KomOMHUPOBaHHOE 3aHATHE 2
Kak Ioaau
KPUBOJIMHEWHON Tpanenuu
Tema 8.5 IIpodeccrnonaibHO-OPUEHTHPOBAHHOE coaepxaHue (comep:xanue
OmnpeneneHHblil MHTErpall | NPUKJIAHOTO MOIYJIs1)
B JKU3HHU I'eomerpuueckuii cmbicit  onpeneneHHoro wuHrerpana. ®dopmyna Herotona -
JleitOuuna.
Pemenue 3ama4y Ha MpUMEHEHHE UHTETrpaja JUIsl BBIYUCICHHUS (PU3NYECKUX BETUYUH
¥ TUIoMIaaen 4
[IpakTuueckoe 3aHsTHE
Tema 8.6 Coneprxanue yueOHOro MaTepuaa
Pemenne 3ana4. | [lepBooGpasnas pynkuuu. [IpaBuia HaxoxaeHus neppoodpasHbix. Ee npumenenue
ITepBoobOpasnas Qynkuuu, | Konrponsnas pabora 2
ee MpUMEeHEeHNe
Paznen 9. 18
Crenenu U KOpHHU.
CrenenHasi pyHKIMs OK-01, OK-02,
Tema 9.1 Cogepxanue yaeOHOTO MaTepuana OK-03, OK-04,
CrenenHast QyHKUMS, ee | [JoHaTHe KOpHA N-Oif CTENEHH M3 AeiicTBUTENbHOro uncna. OyHKIHH ¥ = VX ux OK-05, OK-07
CBOMCTBA cBoicTBa U rpaduku. CBOMCTBA KOPHS N-OM CTENEHU
4

KoMmOuHMpOBaHHOE 3aHSTHE
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Tema 9.2

Copepxanue yaeOHOTO MaTepuana

[IpeobpaszoBanue [Ipeobpa3oBanue nppalMOHAIBHBIX BBIPAXKEHUN

BBIPOKCHUN C KOPHAMH N- | KoMOUHUPOBAaHHOE 3aHSTHE 4

O CTeleHU

Tema 9.3 Coneprkanue ydeOHOro Mareprasa

CpoiictBa  crenenun ¢ | [loHATHE CTemeHU ¢ JTOOBIM pallMOHATIBHBIM ToKa3areiaeM. CterneHHble (YHKIIHH,

panyoHaIbHBIM U | NX CBOWCTBA U rpapuKu

JENCTBUTEIIbHBIM KomMbunmnpoBanHoe 3aHsTHE 2

MIOKa3aTesIMU

Tema 9.4 Coneprxkanue y4eOHOro Marepuana

Pemenue PaBHOCHMJIBHOCTD HMppallMOHATIBHBIX ypaBHEHUH M HEpPaBEHCTB. MeToabl HX

UppaloHaIbHBIX pewieHus. Pemenue nppaoHalbHBIX YpaBHEHHUI U HEPAaBEHCTB

YPaBHEHUM U HEPAaBEHCTB | KOMOMHUPOBAHHOE 3aHSITUE 6

Tema 9.5 Coneprxkanue y4eOHOro Matepuana

Crenenu u KopHH. | Onpenenenue creneHHol (yHkuuu. Mcnosb30oBaHuE €€ CBOWMCTB IpU PELLIEHUU

Crenennast pyHKIUS YpaBHEHU U HEPABEHCTB 2
KonTponbnas pabora

Pa3znen 10. 18

IokazaTenbHast

GyHkuus

Tema 10.1 Copepxanue yaueOHOT0O MaTepuana

[TokazarenpHas QyHkuus, | CTeneHb ¢ OPOM3BOJNBHBIM  JCHCTBUTEIBHBIM TOKasarenem. OrmpeaencHue

€e CBOMICTBA MOKa3aTeIbHON (YHKIMM, €€ CBOICTBa M TpapuK. 3HAKOMCTBO C NPUMEHEHUEM OK-01. OK-02
nokasareibHON (QyHKIMU. PemieHue mokazareiabHbIX YpaBHEHUN (YHKIIMOHAIBHO- ’ '
rpaduuecKuM METOIOM 4 OK-03, OK-04,

OK-05, OK-07

Komb6unupoBanHoe 3aHsaTue

Tema 10.2 Cogepxanue yaeOHOTO MaTepuana

Pemrenne nokxasarenbHbIX | PemeHne 1oka3aTeNbHBIX ypaBHEHHUH METOJOM YpaBHUBaHHUS —IOKa3aTesei,

YPaBHEHMI U HEPABEHCTB | METOJOM BBEJICHHS HOBOW NEpeMEHHOH, (QYHKIIMOHATIHHO-TPAPHUECKUM METOIOM.
Pemmenne nokazareiabHbIX HEPABEHCTB 8

[IpakTHueckoe 3aHsATHE

39




Tema 10.3
CucreMsl IOKa3aTEeIbHBIX

Copepxanue yaeOHOTO MaTepuana

Pewenne cucreM nokasaTenbHbIX YPaBHEHUN

ypaBHEHUU Komb6unupoBanHoe 3ansatue 4
Tema 10.4 Cogneprkanue ydeOHOro Mareprasa
Pemenne 3aj1a4. | PemeHne Moka3aTelbHBIX YpPaBHEHWH METOJOM YpaBHUBAHHS IIOKa3aTelied U
[TokazaTenpHast GyHKIUS METOJIOM BBEJECHHUSI HOBOM NIEPEMEHHON. PenieHne nokasaTebHbIX HEPABEHCTB

KontponsHas padora 2
Pazgen 11. Jlorapugmsl. 30
Jlorapudpmudeckas
pysxkuus
Tema 11.1 Cogepxanue yueOHOro MaTepuana
Jlorapudm gyucia. | Jlorapudm uncna. J[ecCATUIHBIN 1 HATYpaIBHBIN JIOTapU(PMBI, YHCIIO €
JlecAaTnaHbIi 1 | KoMOMHHpPOBAHHOE 3aHSATHE
HaATYpaJbHBIN JIOTapu(MBI, 4
YHCIIO €
Tema 11.2 Copepxanue yueOHOro MaTepuala
Caoiictea  norapudmos. | Cpoiictsa norapudmos. Oneparus JorapuGMHUpPOBAHUSL.
Oneparnust KoMOUHUpOBaHHOE 3aHATHE 6 OK-01, OK-02,
JorapuGpMUPOBaHHS OK-03, OK-04,
Tema 11.3 Conepxanue y4eOHOro MaTepuaa OK-05, OK-07,
Jlorapudmuueckas Jlorapudmmueckas GyHKIUS U ee CBONCTBA
¢GyHKIMS, ee CBOMCTBa KomOuHnpoBaHHoe 3aHsATHE 4
Tema 11.4 Coneprxanue yueOHOro MaTepuaa
Pemenue [Monsitne norapudpmuyeckoro ypaBHeHus. Ormepanus TOTeHIUpoBaHUS. Tpu
JorapuPMUIECKUX OCHOBHBIX METOJIa PEIICHHs JIOTAapU(PMHYCCKUX ypaBHEHHU: (QYHKIIMOHAIBHO-
YPaBHECHHI U HEPABEHCTB rpa¢uveckuif, MeTOji MOTEHIMPOBAHHUS, METOJ| BBEJCHHUS HOBOH IEpEMEHHOM.

8

Jlorapudmuueckre HepaBeHCTBA

KomMmOuHMpoBaHHOE 3aHSTHE

Tema 11.5
CucreMsl

Coneprkanue ydeOHOT0 MaTeprana

ANTOPUTM peLIeHUs CUCTEMbl ypaBHEHHH. PaBHOCHMIBHOCTH JOrapupmMUUEecKUX
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JorapuMUIECKIX

YPAaBHEHUI U HEPABEHCTB

ypaBHEHUH KomM6unupoBanHoe 3aHsTre 2
Tema 11.6 IIpodeccnonabHO-OPHEHTUPOBAHHOE coJepkaHue (copep:xxanue
Jlorapu@msl B NpUpoje U | MPUKJIATHOTO MOTYJISA)
TEXHHUKE [Ipumenenue norapudma. Jlorapupmuyeckas crnupanb B npupoge. Ee
MaTeMaTU4YeCKHe CBOMCTBA 4
[IpakTuueckoe 3ansaTue
Tema 11.7 Cogepxanue yaeOHOTO MaTepuaa
Pemenue 3amad. | Jlorapupmuueckas  pynkums. Pemenwe — mpoctedimmx — norapupMHYECKHX
Jlorapudmer. ypaBHEHUU 2
Jlorapupmuueckas KoHTposbHas padota
byHKIUSA
Paznen 12. 10
MHo:xecTBa. JJIeMeHTbI
Teopuu rpagos
Tema 12.1 Coneprxkanue y4eOHOro Marepuana
MHuosxecTBa [Tonsitne MHOecTBa. [lonMHOkecTBO. Onepaniyiv ¢ MHOKECTBAMU
KomOuHmnpoBaHHoe 3aHsATHE 2
Tema 12.2 IIpodeccrnonaIbHO-OpHEHTHPOBAHHOE coJep:KaHue (conep:xanue
Onepanuy ¢ MHOXECTBAMH | MPUKJIATHOTO MOTYJIsI)
Onepannu ¢ MHOXKecTBaMH. PellieHne npukiaaHbIx 3a1a4y
[TpakTHueckoe 3aHsATHE 2
Tema 12.3 Coneprxanue yueOHOro MaTepuaa
I'pader [Tonsitue rpada. Cea3ubIii rpad, AepeBo, IUKI Ipad HA IOCKOCTH
I[IpakTuueckas pabora 4
Tema 12.4 Coneprkanne y4eOHOT0o MaTeprana
Pemenue 3amad. | Onepanuu ¢ MHOXecTBamMHM. OmNHcaHuWE pPEANbHBIX CUTyallud C IOMOUIBbIO
MmuoxectBa, I'padpl n ux | muoxects. [IpumeHeHne rpadoB K PEIICHUIO 33124
IIPUMEHEHNE KonTtponbHas padora 2
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Paszgnen 13. DaeMeHTHI

26

KOMOHWHATOPHKH,
CTATUCTUKH M TEOPHH
BEePOATHOCTEM
Tema 13.1 Coneprkanue ydeOHOro Mareprasa
OcHoBHBIE noHATHs | [lepectaHOBKH, pa3MenIeHUs], COUETAHUSI.
KOMOHHATOPUKH 4
KomMb6unmnpoBanHoe 3aHsTHE.
Tema 13.2 Coneprxkanue y4eOHOro MaTepuana
Co0sbiTHE, BEPOATHOCTL | COBMECTHBIE M HECOBMECTHBIE COOBITHS. TeopeMbl O BEpOSTHOCTH CYMMBI
coObITus.  CnoxeHue M | coObITHIl. YCIOBHAS BEPOSATHOCTD. 3aBUCHMbIC U HE3aBUCHMBbIE COOBITHS. TeopeMbl
YMHOXXEHHE BEPOATHOCTEN | O BEPOATHOCTH MPOU3BEACHUS COOBITHI.
4
KomOunmnpoBaHHoe 3aHsATHE
Tema 13.3 IIpodeccnonanbHO-0pHEHTHPOBAHHOE cojiepKaHue (conep:xanue
BepositHOCT B | IPUKJIAIHOTO MOJYJIs1)
po¢eCCUOHATHHBIX OTHOCUTENBHAsT YacTOTa COOBITHS, CBOMCTBO €€ ycTOWYMBOCTH. CTaTHCTHUYECKOE
3ajadax orpeeneHue BepoaTHOCTH. OLieHKa BEPOSITHOCTU COOBITHS
[TpakTHueckoe 3aHsATHE 4
Tema 13.4 Coneprxanue yueOHOro MaTepuaa
JluckpetHas  ciy4aiHasd | Bugsl cimydaiiHpIX BenmumumH. OmpeeneHHe JUCKPETHOH CIydailHOW BEIWYHHEI.
BEJINYMHA, 3aKOH €€ | 3aKOH pacmpe/esieHus JUCKPeTHOW ciy4yailHoW BenuuuHbl. Ee 4ucioBbie
pacnpeneneHus XapaKTEPUCTUKH 4
KomOunupoBanHoe 3aHstue
Tema 13.5 Coneprxanue yueOHOro MaTepuaa
3agaun  MmaremaTtndeckod | Bapmanmonneii psa.  [lomuron wactor w  ructorpamma. CTaTUCTHYECKHE
CTaTUCTUKU XapaKTepUCTHKU psiJia HAOII0JaeMbIX TaHHBIX
KomMmOuHMpoBaHHOE 3aHSTHE
4
Tema 13.6 IIpodeccrnonaIbHO-OPHEHTHPOBAHHOE coJep:KaHue (conpep:xxanue

CocraBienne TabmIHUIl U

NMPHUKJIATHOT0 MOTYJIA)

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-07,
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JMarpaMM Ha MPaKTHUKE

[lepBuynast 06paboTKa CTAaTUCTUYECKUX JaHHBIX. [ paduueckoe uX MpeacTaBiIcHHE.
Haxoxxnenue cpefHuX XapakTepUCTHK, HAOIIOAaeMbIX JaHHBIX

HpaKTI/I‘IeCKOG 3aHATUC
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Tema 13.7

Copepxanue yaeOHOTO MaTepuana

Pemenue 3aja4. | DneMeHTsl KoMOMHAaTOpUKU. COOBITHE, BEPOSATHOCTH COOBITHA. CIOXEHHE H
DneMEHTbI YMHOKECHHE BEPOSATHOCTEN
KOMOMHATOPHKH, KonTponbHas padoTa 2
CTaTUCTUKM U  TEOPUHU
BEPOATHOCTEM
Pa3nen 14. YpaBHeHnusi u 28
HepaBeHCTBAa
Tema 14.1 Coneprkanue y4eOHOro Marepuana
PaBHOCHIIBHOCTB PaBHOCMIBHOCTE ypaBHeHMII M HepaBeHCTB. OmnpezaeneHusi. OCHOBHBIE TEOPEMBI
YPaBHEHHMM U HEPABEHCTB. | pABHOCWJIBHBIX IEPEX0Jax B YPaBHEHUSAX M HepaBeHcTBax. OOIIMe MeToJbI
OOmmue MeToAbl pellieHusl | pellieHusT YPaBHEHUI: MEpeXxoj OT paBeHCTBA (YHKIMIA K PAaBEHCTBY apryMEHTOB 4
JUISE MOHOTOHHBIX (DYHKLIMHA, METOJl Pa3joKEHUsI Ha MHOXKUTEJIH, METOJ BBEICHHUS
HOBOM MEPEMEHHOM, (PYHKIIHOHAIBHO-TpapUIECKUl METO T
KombOunupoBanHoe 3anstue
Tewma 14.2 Coneprkanue y4eOHOro MaTepuana
I'paduaeckuit MeToJ | O0Imure MeToAbl pellieHns] HEPABEHCTB: MEPEX0/ OT CPAaBHEHUS 3HAUCHUN (PYHKIIHIA OK-01, OK-02,
peuieHus YPaBHEHMH, | K CPaBHEHUIO 3HAYEHUH apryMeHTOB Uil MOHOTOHHBIX (YHKIMHA, METoA OK-03, OK-04,
HEPABEHCTB UHTEPBAJIOB, (YHKIHOHATIBHO-Tpaguueckuil metoa. I'paduueckuii meton pemeHus OK-05, OK-06,
YpaBHEHUI U HEPABEHCTB 4 OK-07,
KombununpoBanHoe 3aHsTHE
Tema 14.3 Coneprkanue y4eOHOro MaTepuana
VYpasuenus u HepaBeHCTBa | OmpeneneHne Moayns. Packpeitme wmoayns mo onpexaenenuro. [Ipocreitmime
C MOZyJIEM YPaBHEHHs M HEPABEHCTBA ¢ MoayyeM. [IpumeHeHne paBHOCWIIBHBIX NEPEXOJOB B
OIPEEIIEHHBIX TUIAX YPAaBHEHUI U HEPABEHCTB C MOAYJIEM 4
KomOunupoBanHoe 3aHsTue
Tema 14.4 Coneprxanue yueOHOro MaTepuaa
VYpaBHeHHUs M HEPABEHCTBA | 3HAKOMCTBO ¢ mapamerpoM. [Ipocreiimme ypaBHEHHS U HEPABEHCTBA C TApaMETPOM
C mapameTpaMu Komb6unupoBanHoe 3aHsaTHE 6

Tema 14.5
CocraBieHne u peuieHHe

IIpodeccrnonaIbHO-OPHEHTHPOBAHHOE coJep:KaHue (conpep:xxanue

NPHUKJIATHOT0 MOIYJIS)
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npodeccHoHaANBHBIX 3a1a4

Pemenne TekcTOBBIX 3a/1a4 MTPO(hEeCCHOHATBHOTO COCPKAHUS

C TIOMOIIBIO YPABHEHHIA [IpakTuueckue 3aHATHS 8
Tema 14.6 Coneprkanue ydeOHOro MaTepuasa
Pemenue 3aza4. | OOume MeToAbl pelieHUsT YpaBHEHUW. YPaBHEHHUS W HEPABEHCTBA C MOJYJEM H C
VYpaBHEHMs U HEPABEHCTBA | MapaMeTpaMH

[IpakTrueckoe 3aHsiTHE 2
IIpome:kyTounas arrecrauus (JK3aMeH) 6
Bcero: | 340
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3 YCJIOBUS PEAJIN3AIINA PABOYEN ITPOI' PAMMBbBI
3.1 Peamusammsi mporpammbl guctuiuimabl OJ[.11 Marematuka npoxomuT B ydeOHOM

kabuHeTe «KaOuMHeT MaTeMaTHYEeCKHX AUCHHUIIJINH»

O06opynoBaHue yueOHOro KabuHeTa:

MynbTUMEINIHBIA KoMIUIEeKC: KoMmbioTep Intel Pentium 4, ¢ TUIIEH3MOHHBIM TPOTPAMMHBIM
obecnieuennem: Microsoft Windows XP, Microsoft Office 2010 (Word, Excel, PowerPoint),

Visual Studio 2010, SQL Server 2008, Cisco Packet Tracer, Azure Data Studio, Open
Project, Visual Studio 2010/2019, Android Studio, Code Gear RAD Studio, Corel Draw X3,
Embarcadero RAD Studio, Firebird, SQL Server 2008/2014, NetEmul, OpenProj, OracleVM,
Python, Trace Mod 6, yEd Graph Editor, DjVu,Arduino, VM ware, FIB Plus, o0bequnen B
JIOKAJIbHYIO CETh C BHIXOAOM B MIHTEpHET U JOCTYNOM B MH(POPMALIMOHHO-00Pa30BATEIbHYIO CPEy
OTU (punuan) CI'TY umenu ["arapuna FO.A., nmpoextop Acer, 3xpan Screen Media 1t mpoekTopa,
KOJIOHKH.

Pabouee mecto npenonaBarens, paboure MecTa 00y4Jarouxcs, KOMIUIEKT yueOHO-
METOAMYECKON JOKYMEHTAINH, y4eOHO-HATIISIHbIE TOCOOMs, 00eCIIeunBaIOIIIe TEMATUIECKHE
WUTIOCTPAINH 110 paboueil mporpaMmme TUCHUIUIMHBL. DJIEKTPOHHO-OUOIMOTE Has: CUCTEMA:

JlocTyn aBTOpU3MPOBAHHBIX MOJIb30BaTeNeH yepe3 HTepHeT

«9BC IPRbooks», OO0 «Aii ITu Op Meauay

OBC «QnekTpoHHas 6ubauoTeka TexHuueckoro Bys3a», OO0 «llonurexpecype»
9BC «Jlaup», OO0 «M3marenscTBO JIaHb»

«3BC elibrary», OO0 «PYHOb»

DBC «FOPAUT»

DBC «Book.ruy»

3.2. UuopmanoHHOe o0ecniedeHre peajn3aluu NporpaMmmbl

NupopmanronHoe obecrieueHne 00y4eHHs] COAECPKUT MEpeUeHb PEKOMEHAYEMBIX Y4eOHBIX

n3annil, IHTepHET-pecypcoB, JOMOIHUTEIBHON JTUTEPATYPBI.
3.2.1. [leyaTHble N31aAHUA

1.Maremaruka: yuyeOnuk/ bammako M.U.- 2-e u3a., crep. - M: KHOPYC, 2019. (Cpennee
npodeccuoHanbHOE 00pa3oBaHuE)

2.Maremaruka: anredpa 1 Hadajla MaTeMaTUYeCKOro aHallu3a, reoMeTpus. Airedpa u Hadana
Marematnueckoro ananuza. 10-11 kmace. Anumos 1. A., Konsirua FO.M., Tkagera M.B. u apyrue. -
M: Ilpocsemienue, 2022.

3.Maremaruka: anreOpa U Hadaa MaTeMaTHYECKOTO aHajm3a, reomeTpus. ['eomerpus. 10-11
kiacc. Atanacss JI.C., byry3os B.®., Kagomnes C.b. u npyrue. - M: IIpocsemenne, 2022.

4.Maremaruka: anredbpa W Hadaja MaTeMaTHMYecKOro aHanusa, reomerpus. 10—11 kmaccel.
Anrebpa uW Havasa MmareMaTuueckoro aHammza. B 2 4. Yacte 1: YueOHMK U1 yyalimxcs
oOpa3oBarenbHBIX Opranu3anuii (6a3zoBbeiii ypoBeHb)/MopakoBud A.I'., CemenoB II.B.; Yacte 2.
3amauHuK JUId yJalmxcsi o0pa3oBaTeNbHBIX opraHu3anuii (6a3oBbiil ypoBeHb) Mopakosuu A.l. u
npyrue; nox peaakuneid Mopakosuua A.I'. - M: Muemo3uHa, 2018.

5.Maremaruka: anredpa 1 Hadajla MaTeMaTUYECKOTr0 aHallu3a, reoMeTpus. AireOpa u Havana
maTemaTuueckoro anamuza. 10 kmacc. Hukombckuit C.M., IloramoB M.K., Pemernunkor H.H. u
npyrue. - M: IIpocsenienue, 2021.

6.Maremaruka: anreOpa U HadaJla MAaTeMaTHYECKOTO aHaIn3a, reoMeTpus. Anredpa u Hadasa
MmaTeMmaTudeckoro ananmsa. 11 xmacc. Hukombckuii C.M., IloranoB M.K., Pemernnkos H.H. u
npyrue. - M: IIpocsenienue, 2021.
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7.Maremartuka: anreOpa ¥ Havyajga MaTeMaTHYECKOro aHanu3a, reomerpus. I'eomerpus.10-11
kiacc. [loropenoB A.B. MaremaTtuka: anre6pa ¥ Hauajga MaTeMaTU4YeCKOro aHaln3a, F€OMETpPHS.
I'eomerpus.10-11 knacc. [oropenos A.B. - M: TIpocsemienue, 2019.

8.Maremartuka: anrebpa M Hauyajda MaTeMaTH4YeCKOro aHanuza, reomerpus. ['eomerpus. 10
kiacc. AnexcannpoB A.Jl., Bepuep A.JL., Peokux B.U. - M: IIpocsemienne, 2021.

9.Maremaruka: anrebpa ¥ Haudajda MaTeMaTH4YecKoro aHanusa, reomerpus. ['eomerpus. 11
knace. AnekcannpoB A.Jl., Bepuep A.JL, Peokuk B.U. - M: IlpocBemenue, 2021.MaremaTnka:
anreOpa W Hadaja MaTeMaTH4yecKoro aHanmusa, reomerpus. 10 xmacc. Bepuep A.JL., Kapn A.IL
WznarensctBo "l[IpocBemienue.

10.  MaremaTuka: anrebpa M Hayajga MaTeMaTHUECKOro aHaim3a, reomerpus 11 kiacc.
Bepnep A.JL., Kapn A.Il. U3natensctBo "[IpocBemenue".
11.  MaremaTuka: anredpa ¥ Ha4yajga MAaTeMaTHYECKOTO aHaM3a, reoMerpus. Anredpa u

Hayajla MareMaTudeckoro aHaiausa (B 2 yactsax) (B 2 yvactax). 10-11 kmace. Yacts 1: MopakoBuu
A.Tl'., Cemenos I1.B.; Hacte 2: MopakoBuu A.I'. u nqpyrue; nox penakuueid Mopakosuua Al'. "MOL]
MHEMO3HWHA".

12. Maremaruka: anreOpa U Hadyajla MaTEMaTHYECKOTO0 aHajIu3a, reoMeTpus. Anredpa u
Hayaja marematudyeckoro ananusa. 10 wmacc. Mypasun ['.K., MypaBuna O.B. H3narenscTBo
"IIpocBenienue".

13.  Maremaruka: anreOpa u Havaja MaTeMaTUYECKOrO aHAIM3a, TeOMeTpus. Anredpa u
Hayaja Maremaruueckoro asaimsa. 11 xmacc. Mypasun I'.K., MypaBuna O.B. H3znatenbcTBo
"[Ipoceemenue".

14.  Marematuka: anreOpa U Hayaja MaTeMaTHYECKOro aHanu3a, reomerpus. ['eomerpus.
10 xnacc. CmupHoB B.A., CmupnoBa .M. "U3narenscrBo "I[Ipocsemienue".

15.  Maremaruka: anreOpa U Hayajga MaTeMaTHYECKOro aHanu3a, reomerpus. ['eomerpus.
11 xmacc. CmupnoB B.A., CmupnoBa .M. U3natensctBo "[IpocBenienue".

16.  Maremaruka. I'eomerpus. 10 knace. Mep3nsak A.I'., Homuposckuit [I.A., [Tononckuii
B.b., AAxup M.C.; nox penakuueii [lononsckoro B.E. U3narensctBo "l[Ipocsemennue".

17.  Maremaruka. ['eomerpus. 11 knacc. Mep3nsak A.I'., Homuposckuit [I.A., [Tononckuii
B.b., SAxup M.C.; non penakuueit [lononsckoro B.E. "U3natensctBo "[IpocBemienue".

18.  Maremaruka: anredbpa U Hayajga MaTeMaTHYECKOro aHaju3a, reomMerpus. Anrebpa u

Hayayia MateMatuyeckoro ananusa. 10 kimacc. Bunenkun H.S., UBame-Mycaros O.C., [lIBapudypa
C.N. "UOLL MHEMO3HHA".

19. Maremartuka: anrebpa ¥ Havyajla MAaTeMaTHYECKOTO aHalin3a, TeoMeTpus. Anredpa
M Hayana wmaremarudeckoro ananmu3a. 11 kimacc. Bunenkun H.S., Hames-MycaroB O.C.,
HIBapoypn C.U. "MOL] MHEMO3NHA

3.2.2. DyIeKTPOHHBIE U31aHUS (3JIEKTPOHHBIE PeCypChl)

1. Bcepoccuiickue wunTepHeT-onummuansl. - URL: https://online-olympiad.ru / (mata
obpamenusi: 12.07.2022). - TekcT: 27eKTPOHHBIMH.

2. Enunas xomrexnust mudpoBeix oOpaszoBarenbHbIX pecypcoB. - URL: http://school-
collection.edu.ru (mara obpamienus: 08.07.2022). - TekcT: 3EKTPOHHBIH.

3. HNudopmanmonnas cucrema «EanHoe 0KHO JOCTYyIa K 00pa3oBaTeIbHBIM Pecypcamy. -
URL: http://window.edu.ru/ (mara o6pamienus: 02.07.2022). - TekcT: 37EKTPOHHBIH.

4. Hayunas snektponnas OubOmuoreka (HDB). - URL: http://www.elibrary.ru (mara
obpamenusi: 12.07.2022). - TekcT: 27eKTPOHHBIH.

5. OTkpbIThIH KOMUTEK. Matemaruka. - URL: https://mathematics.ru / (nara obparenus:
08.06.2022). - TeKcT: 2NeKTPOHHBIH.

6. [MoBropum wmaremaruky. - URL: http://www.mathteachers.narod.ru / (mara
obpamenusi: 12.07.2022). - TekcT: 37eKTPOHHBIH.
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7. CnpaBoYHUK 1o MaTeMaTHKeE IUTA LIKOJILHUKOB. - URL:

https://www.resolventa.ru/demo/demomath.ntm / (mata oOpamenus: 12.07.2022). - Tekcr:
JJIEKTPOHHBIN.
8. Cpenusisi Matematudeckas uHTepHer mmkona. - URL: http://www.bymath.net/ (nara

obpamienust: 12.07.2022). - TekcT: 37eKTPOHHBIH.

9. depepanbubiii mopran «Poccuiickoe obOpasoBanme». - URL: http://www.edu.ru/ (mara
obpamienusi: 02.07.2022). - TekcT: 37IeKTPOHHBIH.
denepanbHblii LEHTP HHPOPMAMOHHO-00pa3oBaTenbHbIX pecypcoB. - URL: http://fcior.edu.ru /
(mara oopamenus: 01.07.2022). - TekcT: 37eKTPOHHBII

4. KOHTpOAb U OLEHKA pe3ybTaToB 0CBOeHUA 06uweobpa3oBaTesibHOM
AUCLUNINHDI

4.1 KoHTpOJIb U OLlEeHKA PE3YIbTAaTOB OCBOCHHUS 00111€00pa30BaTEIbHON TUCITUTIIINHBI
pacKpbIBalOTCSl  4Yepe3  JUCHMIUIMHAPHBIE  PE3yJbTaThl, HANpaBJICHHbIE  Ha
dbopmupoBaHrue OOHMX U TPOQPECCHOHATBLHBIX KOMIIETCHIIUN IO pa3feiaM U TeMaMm
coJiepKaHusl yueOHOro MaTepuarna.

Oob6masi/mpogeccuoHanbHAS Paznen/Tema Tun oeHOYHBIX
KOMIIETEHIHA MepOonpHUsITHS
OK 01. Beibupats criocoOb1 P 1, Tema 1.1, 1.2, 1.3 [T-o/c%, 1.4, 1.5, TectupoBanue
peleHus 3a1a4 1.6 VYeTHBII onpoc
podecCHOHATLHOM P2, Temnt 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/c, | Maremarnuecknit
ACTIETIHOSTH 1252, Temsr 3.1, 3.2, 3.3 I-o/c, 3.4 ST
TIPUMCHHUTEIIEHO P 4, Tembi 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 | HAMBAIyaTbHAS
K Pa3JINYHBIM KOHTEKCTaM -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeIIbHAS
P 5, Tems 5.1, 5.2 pabora
P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
6.7 I1-0/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yJIbTaTOB
P7,Tems 7.1,7.2,7.3,7.4,7.5, 7.6, HPaKTHYECKUX paboT
7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, KonTpossHas pabora
7.12,7.13,7.14,7.15,7.16, 7.17 BhINOMHE e

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temrr 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

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, 144, 14.5
IT-o/c, 14.6

3K3aMEHAIIMOHHBIX
3aJITaHUN

OK 02. HUcnonbp3oBarh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
COBPEMEHHBIE CPELICTBA 1.6 YcrHbIi onpoc

2
lMpogeccuoHanbHoe-opueHMUPo8aHHOE CoOepHaHue
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MOUCKA, aHaJIN3a U
MHTEpIpETauu
uHbOpMaLNH, U
MH(pOPMAaLMOHHbIE
TEXHOJIOTUH IS
BBITTOJTHEHUS 33124
npodeccHoHaIbHON
JEATeILHOCTH

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 I1-o0/c, 3.4

P4, Temn1 4.1,4.2,4.3,4.4,45,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10,4.11

P5, Temer 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 I1-o/c, 6.11

P7, 6Tems 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,

MaremaTudeckuii
JUKTaHT
NupuBunyanbHas
CaMOCTOSATEIbHAS
paborta
[IpencraBnenue
pe3yJIbTaToOB
MPaKTUYECKUX padboT
KonTposabnas padora

7.12,7.13,7.14,7.15, 7.16, 7.17 BrinoaHenue

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 9K3aMEHAI[MOHHBIX

P9, Temr1 9.1,9.2,9.3,9.4,9.5 3aaHui

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 I1-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, 14.6
OK 03. [lmanupoBats 1 P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
peanu3oBbiBaTh cobcTBeHHOE | 1.6 YcTHBIN onpoc
po(ecCHOHANLHOE U 12) 62, Temer 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | Marematuuecknit
PITIHOBTHO® PASBHTHE, P 3, Temsi 3.1, 3.2, 3.3 TT-o/c, 3.4 PR
TpEANPHHUMATCIIBCKYIO P 4, Tempi 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 | HAMBAIyaIbHA
JEATEIBbHOCTh B -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSTEIIbHAS
npodeccuoHanbHOU chepe, P 5, Temsr1 5.1,5.2 paborta
HCTIOJIB30BATh 3HAHUS 110 P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
(rHaHCOBOM I'PaMOTHOCTH B 6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yJbTaToB

PAa3JIMIHBIX ) KU3HCHHBIX
CUTYyalusiIxX

P7, Temsr 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

NPaKTUYECKUX paboT
KonTtponbHas pabora

Brimonnenue
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3K3aMEHAIIHOHHBIX
P9, Tems 9.1,9.2,9.3,9.49.5 sanaHmii
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, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6
OK 04. DddexTuBHO P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
B3aUMOJICUCTBOBAThL U 1.6 YcrHbIi onpoc
paboTaTh B KOJIIEKTHBE U 12) 62’ Tempr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | \aremaruueckuii
KoManae P 3, Temni 3.1, 3.2, 3.3 [l-o/c, 3.4 JIKCTAHT
NunuBunyanbHas
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P 4, 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

P5, Temrr 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, Temst 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,

CaMOCTOATCIIbHAA
paborta
IIpencraBnenue
pe3yJIbTaToB
IPaKTUYECKUX paboT
KonrponbHas pabora

7.12,7.13,7.14, 7.15,7.16, 7.17 Bemoxnerie

P 8, Temni 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 YHCAMCHATHORHBIX

P9, Temn 9.1,9.2,9.3,9.4,9.5 3aziaHuu

P 10, Temsr 10.1,10.2, 10.3, 104

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

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

P12, Temnr 12.1, 12.2, 12.3,12.4

P 13, Temn 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

I1-o/c, 14.6
OK 05. OcyiecTBasiTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TecrupoBanue
YCTHYIO U IIUCbMEHHYIO 1.6 VYeTHbII onpoc
KOMMYHHKAIIHIO Ha P 2, Temn! 2.1, 2.2, 2.3, 2.4, 2.5 IlI-o/c, MaTeMaTHaecKuii
TOCyIapCTBCHHOM SI3BIKE 1232 Temtr 3.1, 3.2. 3.3 [l-o/c. 3.4 JUKTaHT
Pocentickolt DenCpain ¢ | p 4 Teyy 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | InAnBuyateHas
y4€TOM 0COOEHHOCTE! -o/c, 4.8,4.9, 4.10, 4.11 CaMOCTOSTEIIbHAS
COLIMAJIBHOI'O M KYJIbTYPHOI'O P 5, Temrr 5.1, 5.2 paboTta
KOHTEKCTa P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5, | IIpencraBnenue

1.6 pe3yIbTaToOB

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 IT-o0/c, 3.4

P4, Temnr 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, Temrr 5.1,5.2

P 6, Tems! 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 Temsr 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, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 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 TI-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
I1-o/c, 14.6P 9, Tems1 9.1, 9.2, 9.3,

IPAKTUYECKUX padboT
KonTponbnas pabora
Brimonnenue
9K3aMEHAIIMOHHBIX
3aJlaHUN
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9.495

P 10, Tems: 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 TI-0/c,
11.4,11.5,11.6I1-0/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, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
II-o/c, 14.6

OK 06. ITposBisaTh
IpaxIaHCKO-
MaTPUOTHYECKYIO MTO3UIIHIO,
JIEMOHCTPHPOBATH
OCO3HAaHHOE ITOBEJCHHUE Ha
OCHOBE TPaUITHOHHBIX
00IICYeITOBEUECKUX
LIEHHOCTEH, B TOM YHCIIE C
y4€TOM rapMOHU3ALIUU
MEXHAIIMOHAIBHBIX U

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

P 6, Temn1 6.1,6.2,6.3,6.4,6.5, 6.6,

6.7 I1-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11
P7,Tems 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, Temsl 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

TectupoBanue
VYcerHblit onpoc
MaremaTtuueckui
JHUKTAHT
NuauBunyanbHas
CaMOCTOSATEIbLHAS
pabora
IIpencraBnenne
pEe3ynbTaTOB
MPaKTUYECKUX padboT

MEXPETUTHO3HBIX KonTtponbHas padora
OTHOILIEHUH, TPUMEHSTh Brinonnenue
CTaHJapTHI 9K3aMEHAIIMOHHBIX
AHTUKOPPYILIMOHHOTO 3aJaHui
TTOBEICHHS

OK 07. ConenicTBOBaThH P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
COXPaHEHUIO OKPYKAIoLIC 1.6 YeTHBIT onpoc
CPEJIBI, PECYPCOCOEPEKEHUIO, 12) 62, Temer 2.1, 2.2, 2.3, 2.4, 2.5 1I-0/¢, | \aremaruueckuit
MPUMEHATS SHAHIA 06 P 3, Temsi 3.1, 3.2, 3.3 TT-o/c, 3.4 PR
W3MEHEHHUHU KJIMMaTa, P4 Tempi 41,42, 43 44,45 46,47 WnpuBuyanpHas
TIPUHITUITBI OEPEHKITUBOTO -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeNTbHAs
MPOU3BOJICTBA, I3 (HEKTUBHO P 5, Temsr 5.1, 5.2 pabora
JICVCTBOBAThH B P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
Ype3BbIYAIHBIX CUTYaIUAX 6.7 IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3ybTaToB

P7 Temsr 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, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temrr 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-o/c,
11.4,11.5,11.6I1-0/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temn: 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
IT-o/c, 14.6

MPAKTHYECKUX padoT
KonTpomnpHas pabora
Brimonnenue
IK3aMeHaIIMOHHBIX
3aJJaHuN

51




O1rocC CI1I0 09.08.07,
15.02.12, 15.02.14, 15.02.07,
15.02.08, 23.02.07, 27.02.07,
38.02.01, 38.02.03.

P I, Tema 1.1, 1.2, 1.3 M-o0/c®, 1.4, 1.5,
1.6

P 2, Temn! 2.1, 2.2, 2.3, 2.4, 2.5 Il-o/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4

P4, Temn1 4.1,4.2,4.3,4.4,45,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10,4.11

P5, Temer 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 I1-o/c, 6.11

P7, 6Tems 7.1,7.2,7.3,7.4,7.5, 1.6,

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, Temsl 8.1, 8.2, 8.3, 8.4, 85, 8.6

P9, Temr1 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

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temn 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, 145
IT-o/c, 14.6

NupuBunyanbHas
CaMOCTOSATEIIbHAS
paborta
[IpencraBnenue
pe3yIbTaTOB
MPaKTUYECKHUX padboT
KoHTtposnbHas pabota
Bremonnenue
9K3aMCHAI[MOHHBIX
3aJaHui

3
lMpogeccuoHanbHoe-opueHMUPo8aHHOE CoOepHaHue
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