POCXKEJIIOP
denepajibHOE TOCYIapPCTBEHHOE OI0/KETHOEe 00pa3oBaTe/ibHOe
yupeKaeHue BbICIIero 00pa3oBaHus
«PoCTOBCKHI TOCYyAapPCTBEHHbIH YHUBEPCUTET IyTel CO00LIeHHsD)
(PI'cOY BO PI'VIIC)
TuxopeuKud TEXHUKYM KeJIe3HOAOPOKHOI0 TPAHCIIOPTA
(TTKT — puaman PI'YIIC)

PABOYAS ITIPOIT'PAMMA OBIHIEOBPA3OBATEJBbHOM JUCHUIIJIUHBI
001.11 MATEMATHUKA

st cneranbHocTu 11.02.06 Texauueckas sKCIuTyaraiys TpaHCIIOPTHOTO
PaIMO3IEKTPOHHOTO 000py10BaHus (10 BUJIaM TPAHCIIOPTA)

Tuxopenk
2024r.



PACCMOTPEHA YTBEPXIAIO
IHUKIIOBOW KoMuccuen No 3amecTurelnb qupekTopa no YP
nporokosn Nel0 ot 20.06.2024r. H.IO.IllutnkoBa

JAOKYMEHT NOAMNUCAH
BQNEKTPOHHOM MOAMNUCHLIO

7. 28BESDADACOBTCATIEBSSATLITESTCAD

makosa Hatanks IOpeesra
new: ¢ 14.07.2023 70 06.10.2024

PabGouass mnporpamma o0011€00pa3oBaTebHON JAUCHUILUIUHBL  «MaTeMaThka
pazpaboTaHa Ha OCHOBE (elepallbHOTO TOCYAapCTBEHHOr0 00pa30BaTEIbHOTO
CTaHIapTa CpeaHEro ooOIero oOpa3oBaHHsS M C YYETOM MPUMEPHON MPOrpaMMBI
o01ieo0pa3oBaTenbHON AUCHUIIIMHBL «MaTemMaThKa» YTBEPKICHHOW Ha 3acelaHuu
CoBeTa MO OLEHKE COAEpX AaHUS M KayecTBa IPUMEPHBIX padoyux Mporpamm
0011e00pa30BaTeIbHOr0 M TYMaHUTAapHOTO LMKJIOB CPEAHEr0 Mpo(hecCHOHATBHOTO
obpazoBanus [Ipotokois Ne 14 ot 30 Hos6pst 2022 1.

Opranuzanusi-pa3padoTunk:  TUXOpEUKUl  TEXHUKYM  KEJIE3HOJO0POKHOIO
TpaHciopta —  Quwmman  DefepaqbHOTO  TOCYAApCTBEHHOTO  OFO/IKETHOTO
00pa30BaTEeNLHOTO YUPEKICHUS BEICIIIETO oOpa3oBaHUS «PocroBckmii
rocyfaapcTBeHHbI yHUBepcuTeT myten cooduieHus» (TTXKT — ¢punuan PI'VIIC)

PazpaboTuuk:
Cyxopykux O.A., npenonasatens TTXT — pumman PI'YTIC.

Penenzentnr:

Momrypa K.I'., npenogasarens TTXKT — punuan PI'YTIC

Anpsarknaa M.H., npenogaBarens ' BIIOY KK «Tuxopenkuii TEXHUKYM OTPACIIEBBIX
TEXHOJIOTUI»



COJEPKXAHHUE

1. O6mas xapakTepucTika padodeit mporpaMmMbl 001Ie00pa3oBaTeILHOM

JUACITUATITIHBT «IMATEMATHKA) ... vvveisvieasieeesireesstesssteeaieessbeesssseessteesssessseessssessssesssenss 4
2. CTpyKTypa " cojiepaHue 0011eo0pa3oBaTEIbHON JUCIUATITAHBI ..vvevvveeesnvreenns 16
3. YcaoBus peanuzamnuy mporpaMMbl 001ie00pa3oBaTebHON JUCIIUIUIAHEI ........ 26

4. KoHTpOb ¥ OIIEHKA Pe3yIbTaTOB OCBOCHHS 00IIIcO0pa30BaTEILHOM
D107 00100700 010705 05 OO 28

5. TeMaTuKa HHAUBUIYATBHBIX TIPOCKTOB. ... .uvveenteenreenneennseneenieesssneesinessseessssd0



1. O0mas xapakrepucTuka padodeil mporpaMMbl 0011e00pPa30BaTeJIbHOIM
AUCHMILINHBI «MaTeMaTHKa)

1.1. MecTo AUCUMIUIMHBI B  CTPYKType  npodeccHuoHAIbHOI
o0pa3oBarteabHoi mporpammbl CIIO:

O6meoOpa3oBaTenbHAS JTUCITUTUTIHA «Marematuka SIBIISICTCS
00s3aTeNbHONM  4YacThio  00IIe00pa3oBaTeNbHOTO  IMKJIA  00pa3oBaTeIbHON
nporpammbel B cootBeTcTBUM ¢ PI'OC crnenmansHoctr 11.02.06 Texnuueckas
HKCIUTyaTalsl TPAHCIOPTHOTO PagUO3JIEKTPOHHOTO 00O0pynoBaHUs (MO BHIAM

TpaHCIIOPTA)

1.2. He.]'ll/l U IVIAHUPYEMbIC PE3YJIbTAaThl 0OCBOCHUA NUCHUIIJIUHBI:

1.2.1. Heapb AuCUUIIHHBI
Conepxxanue IPOTpaMMBbl 00111e00pa3oBaTEeIIHbHOM JTUCIUILIINHEBI

«MaremaTrka» HampaBJIeHO Ha JOCTHXKEHUE pe3yJbTaTOB €€ HW3Y4YCHUS B
cootBercTBUM ¢ TpeboBanusimu PI'OC COO c yuerom mnpodeccruoHaIbHOM

HamnpasiieHHocTH @I'OC CIIO.

1.2.2. Ilnanupyemble Ppe3yJbTaTbl OCBOECHHUSI  001e00pa3oBaTeJIbHOM
aucuIJIMHbI B c0oTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO
Oco06o¢ 3HaueHHWE TUCHUIUIMHA UMEeT npH (GopmupoBaHuu U pa3zButnu OK

01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07 u I1IK 2.3 .



O01mme KOMIIEeTEHIINHT

IInanupyemsie pe3ybTaThbl 00y4eHHS

[IPOSIBIATH K HEW YCTOMYMBBIN
MHTEpEC.

CaMOCTOSITEJILHO BBIIIOJIHAThH TaKYIO 1€ATEIbHOCTD;
- MHTEpeC K pa3nuyHbIM cdepaMm npodeccuoHaIbHOM
NesITENIbHOCTH,

OBnaneHue YHHUBEPCATbHBIMU
[M03HABATEILHBIMU JICHCTBUSIMU:

a) 0a30BbIC JTOTMYECKHE NEHCTBUS:

- CAaMOCTOATENIBHO (POPMYITUPOBATh U aKTYAIU3HPOBATH!
po0GyieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

y4eOHBIMHY|

- YCTaHaBJ'II/IBaTB CYIHCCTBGHHBIﬁ HpI/ISHaK NN
OCHOBaHUSI JUIS CpaBHEHUS, KJIacCH(PUKAIUU U
000OIICHHUS;

- OIIpeeTATh LENU IeATEbHOCTH, 33/1aBaTh MapaMeTphbl
144 KpI/ITepI/II/I UX OOCTHUKCHUA,

- BBISIBIATH 3aKOHOMEPHOCTH U TPOTHUBOPEUHUS B
paCCManI/IBaeMI)IX SIBJICHUAX

- BHOCHUTHb KOPPEKTHBBI B J€ATEIHHOCTH, OIICHHBATH
COOTBCTCTBHUC pe3yanaTOB noeiaaM, OICHHUBATh pI/ICKI/I
[TOCJICICTBUI ACATECIILHOCTH;

- paSBI/IBaTI) eraTI/IBHOG MBIIIJICHUEC HpI/I peHIeHI/II/I
PKU3HEHHBIX TIPoOiieM

0) 0a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUS:

- BJIaJIeTh HABBIKAMHU Y4EOHO-UCCIIEIOBATEIBCKON W
HpOGKTHOI\/’I JCATCIIPHOCTH, HaBbIKaMU pa3peu1eHH$[
npobiem;

- BBISIBJIATH CBs3U

IMPUYNHHO-CJICICTBCHHBIC 51

Oo0mrue JAucuunimHapHble
OK 01 - TOTOBHOCTH K TPyLy, OCO3HAaHHWE LIEHHOCTH[-BIAICTh METOJAMHU IOKA3aTEIbCTB, AITOPUTMAMHE PEIICHHUS
MoHumars cymHocT MacTepCTBa, TPYAOIIOOHUE; 5 3ajad; yMeHue (OpMyIHpOBaTh ONPEACICHUS, aKCHOMBI U
- TOTOBHOCTE K aKTMBHOWM  NCATCIABHOCTHirenpempl, mpuMEHATH HX, IIPOBOIUTE JIOKA3aTEIbHBIE
COLHAIBbHYIO 3HATHMOCTD TEXHOJIOTHYCCKOW M  COIMAJIbHON HAlpaBJICHHOCTH, )
cBOCH Oynyuiell IpOYEeCCHt,  |crocoGHOCT, — HHUIMHPOBATH,  IUIAHHPOBATH P COYHACHIA B XOAC PEIICHITE Saat;

- YMETh OIIEPUPOBAThH MOHATUSIMHU: CTETIEHb YUCIIA, JIorapupm
Y1CIIa; YMEHUE BBIIOJIHATH BHIUMCIICHUE 3HAUCHUN U
peoOpa30BaHus BBIPAKEHUH CO CTENEHAMH U Jlorapudmamy,
peoOpa3oBaHus IPOOHO-PALIMOHAIIBHBIX BRIPAXKCHUH;

- YMETb OIIEPUPOBATh MOHATUSAMU: PALlUOHAIIBHBIE,

M ppalMOHATIbHBIE, IOKAa3aTeNIbHbIE, CTCIICHHBIE,
orapupMHUECcKue, TPUTOHOMETPUYECKIE YPaBHEHHS U
HEpaBEHCTBA, UX CUCTEMBI;

- YMETh OIEPUPOBATH MOHATUIMHU: QYHKIINS, HETIPEPhIBHAS
(byHKLMS, TPOU3BOIHAS, IEPBOOOpA3HAs, ONPEACTICHHBIH
WHTETpaJl; yMETh HAXOIUTh IIPOU3BOAHBIE JIEMEHTAPHBIX
(GyHKIMI, UCII0JIb3YS CIIPABOYHBIE MaTepUabl; UCCIIEOBATh B
[IPOCTEHIINX ClTydasix QYHKIIMH Ha MOHOTOHHOCTb, HAXOIUTh
HauOO0JIbIINE U HAMMEHbIINE 3HaUeHUs (QYHKIUN; CTPOUTH
rpadvKi MHOTOWIEHOB C MCIIOJIb30BAHKUEM amnmapara
MaTEMaTHYECKOT 0 aHAJIN3a; IPUMEHSATH IPOU3BOIHYIO IIPU
pELIEHNN 3a]a4 Ha JBM)KEHUE; pelIaTh PAKTUKO-
OpUEHTHPOBAHHBIE 33/1a41 HA HAUOOJIbIIINE U HAUMEHbBILINE
3HAUEHUS, HA HAXO0X/IEHUE IIyTH, CKOPOCTH U YCKOPEHMUS;

- YMETh ONEPUPOBAThH MOHATHIMU: PallMOHANbHAs (HYHKINS,
rokasareibHasi QyHKINS, CTeNeHHas QyHKIUs,
nmorapudmuueckas QyHKIUsS, TPUTOHOMETpUYECKHE (PYHKIINH,




AKTyallu3UpOBaTh 3ajady, BBIIBUTaTh THUIIOTE3Y €€
pelIeHusl, HaXOJUTh apryMEHThI ISl J10Ka3aTesIbCTBA)
CBOMX YTBEP)KIIEHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUH]

[peLIeHus;
- AHAJIM3UPOBATH MOJYYEHHBIE B XOJ€ PELICHUS 3a/1a4u
[pe3yJbTaThl, KPUTHYECKH OLICHUBATh uX
TOCTOBEPHOCTh, MPOTHO3UPOBATh M3MEHEHHE B HOBBIX|
YCIIOBUSIX;

YMETb IEPEHOCUTh 3HAHMsI B IIO3HABATCIIBHYIO U
IIPAKTUYCCKYIO o0JacTu KHU3HECACATCIIbHOCTH,

- YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IIPEIMETHBIX|
o0OJIacTe;

- BBIJBUTaTb HOBBIE WJCH, NPEAJIAraTb OPUTMHAJILHBIC
OAXOJBI U PELIECHUS;

11 CIOCOOHOCTB X MCIIOJIb30BaHMs B IIO3HABATEIILHON U
COLIMAJIBHOM ITPAKTHUKE

0OpaTHbIe GYHKINHU; YMEHHE CTPOUTDH ITPapUKH U3YIEHHBIX
(byHKUINH, UCTIONB30BATh TPAPUKH MPH U3YUIEHUH MTPOLIECCOB U
3aBUCUMOCTEH, IPU PEIICHUH 3a/1a4 U3 APYrUX y4eOHBIX
[IPEIMETOB U 33aJ]a4 U3 PEeaJIbHOM KU3HU; BBIPAXKATh
(bopMynaMu 3aBUCUMOCTH MEX]ly BETMUUHAMU;

- YMETh pelIaTh TEKCTOBBIE 33a4l Pa3HbIX TUIIOB (B TOM
Y1CIIe Ha MPOLIEHTHI, 1OJIM U YacTH, Ha JIBUXKEHue, padoTy,
CTOMMOCTB TOBApOB M YCIIYT, HAJIIOTH, 33/1a4H U3 001acTH
VIIpaBJICHUS JIMYHBIMUA U CEMEHHBIME (prHAHCAMN);
COCTaBJIATH BBIPAKEHHUS, ypaBHEHHS, HEPABEHCTBA U HX
CHCTEMBI 10 YCIIOBHIO 33]]a4H, HCCIIEIOBATH TOIYYEHHOE
pelLleHre U OLEHUBATh NPaBAONOJ00OHOCTh PE3yIbTAaTOB;

- YMETh OIIEPUPOBATH MOHATUIMU: CpeHEe apu(PMETHUUECKOE,
MenraHa, HauboJiblee U HauMeHbIlee 3HAUYCHMsI, pa3Max,
criepcus, CTaHIapTHOE OTKIOHEHHE YHCIOBOr0 Habopa;
YMETh U3BJIEKaTh, MHTEPIPETHPOBATH MH(POPMAITHIO,
[pEACTaBICHHYIO B TAOJMUIIAX, HA AMarpammax, rpadukax,
OTPaKAIONIYIO CBOWCTBA PEATbHBIX MPOIECCOB U SIBIICHUIA,
MPECTABIATh HH(GOPMAIIHIO C TIOMOIIBIO TAOJHUI] U IHarpaMm;
MCCIIeI0BaTh CTATUCTUYECKUE JIaHHBIE, B TOM YHCIIE C
[IPUMEHEHHEM TpapUUeCKUX METOA0B U 3JIEKTPOHHBIX
CPEICTB;

- YMETh OIEPUPOBATH MOHATHIMU: CIyYaiHBIN ONBIT U
CiydaifHOe COOBITHE, BEPOSITHOCTD CIIy4aifHOTO COOBITHS;
YVMEHHUE BBIYHCIISITh BEPOSTHOCTH C UCTIOJIh30BAHUEM
rpadUIecKuX METOI0B; TPUMEHSITH (POPMYITBI CIIOKEHUS U
YMHOXKEHHS BEpOSTHOCTEN, KOMOMHATOPHBIE (DaKTHI U
(bopMYITBI TP PEIICHUH 3a]1a9; OIIEHUBATh BEPOSATHOCTH




peanbHBIX COOBITHI; 3HAKOMCTBO CO CIIy4aifHBIMHU
BEJIMYMHAMU; YMEHHUE IPUBOJUTH IIPUMEPHI IIPOSIBICHUS
3aKOHa OOJIBIINX YKHCEN B IPUPOTHBIX U OOIIECTBEHHBIX
SIBJICHUSIX;

- YMETb OIIEPUPOBATh INOHATUAMU: TOUKA, IPsAMAasi, INIOCKOCTb,
[IPOCTPAHCTBO, IBYTPAaHHBIN YroJl, CKPEIUBAIOIIUECS
[IPsIMbIE, TAPAJUIEIIBHOCTD U MIEPIEHAUKYISIPHOCTD NPSMBIX U
[JI0CKOCTEH, yroJl MeX 1y NPSMbIMH, YTOJI MEXAY IPSIMON U
[JIOCKOCTBIO, YIOJl MEK/Y IJIOCKOCTSIMHU, PACCTOSIHUE OT
TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE MEXY NPSMBIMH,
[paccTOsSIHUE MEXY IJIOCKOCTSMHU; YMEHHUE UCIIOJIb30BATh IIPU
peLIeHUH 3a]a4 U3y4eHHbIe (DAKThl U TEOPEMBI UTAHUMETPUY;
YMEHUE OLIEHUBATh Pa3Mepbl 00bEKTOB OKPYXKAIOILEro MUpa;
- YMETb OIIEPUPOBATh IMOHATUSAMU: MHOIOTPAHHUK, CEYEHUE
MHOTOIpaHHMKa, Ky0, mapajieNnenunes], pusMa, ITupamuia,
(durypa v NOBEpXHOCTb BpallleHUs, IIMIINHJP, KOHYC, 11ap,
chepa, ceueHust GUTYphI BpAILIEHUS, TTIOCKOCTh, KACAIOIIAsICs
cdepbl, HUINHIPA, KOHYCA, JI0LAAb IOBEPXHOCTH

[ paMU/JIbl, TPU3MBL, KOHYCA, IWJIMHAPA, TUIOIAIL CPepsl,
00BeM Ky0a, MPSMOYTOJIBHOTO Mapajuiesenunesia, NupaMmuisl,
PU3MBbI, LMIMHAPA, KOHYCA, lI1apa; yMEHHe n300pakaTh
MHOTOTPaHHUKH Y IIOBEPXHOCTH BPAIICHHUS, UX CEYEHUS OT
[PYKH, C TOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEJICTB; YMEHHE PACIIO3HABATh CUMMETPHUIO B IPOCTPAHCTBE;
YMEHHE pacro3HaBaTh NPaBUJIbHbIE MHOTOTPAHHUKH;

- YMETb ONEPUPOBATh MOHATUSAMU: IBHKEHUE B IPOCTPAHCTBE,
M0100HbIE (PUTYPBI B IPOCTPAHCTBE; HCIOIb30BATh
OTHOIIICHUE TIJIOMIAIeH TTOBEPXHOCTEN U 00BEMOB TTOT00HBIX




(buryp npu perieHuu 3auay;

- YMETb BBIYUCIIATH TEOMETPUUECKNE BEIMUNHBI (JIMHA, Yo,
rioniaib, 00beM, IJIOLIAAb IOBEPXHOCTH ), UCTIONb3YS
M3ydeHHbIE (POPMYJIBI U METOBI;

- YMETb OIIEPUPOBATh MOHATUAMU: IIPSAMOYTOJIbHAS CUCTEMA
KOOpJAMHAT, KOOPJAUHATHI TOYKH, BEKTOP, KOOPAUHATHI
BEKTOPA, CKAJISIPHOE POU3BEIECHUE, YTOJI MEXKY BEKTOPaMU,
CyMMa BEKTOpOB, IIPOU3BEACHUE BEKTOPA HA YNCII0; HAXOIUTh
C TIOMOUIBIO M3YYEHHBIX (POPMYII KOOPIUHATHI CEPETNHBI
OTPE3Ka, PACCTOSHUE MEXKY IBYMsI TOUKAMU;

- YMETb BBIOMPATh MOAXOAINN U3yUEHHBIH METO/ IS
peleHus 3a]a4u, paclo3HaBaTh MaTeMaTu4eckue (GakThl U
MaTeMaTHYeCKUe MOJEIH B IPUPOJHBIX U OOIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHUE IIPUBOJUTH IIPUMEPHI
MaTEMaTUYECKUX OTKPBITUM POCCUICKON U MUPOBOU
MaTeMaTUYECKON HAYKH.

OK 02

OpraHu3oBbIBaTh
COOCTBEHHYIO JIeSITEIbHOCTD,
BBIOMPATH TUITOBBIE METOJIBI U
CIOCOOBI BBIITOJTHEHUS
podeccHOHAIbHBIX 33/1ad,
OLIEHUBATh UX YP(PEKTUBHOCTD
1 Ka4eCTBO.

OBiazeune
e CTBUSIMU .
Q) CAaMOOPTaHU3AIHS:

CaMOCTOSITEJIbBHO OCYIIECTBJISATh TO3HABATEIBHYIO

YHUBEPCAIbHBIMU peryJIsTUBHBIMH

NeSTeNIbHOCTh, BBISBJISITH  MPOOJIEMBI, CTaBUTh U
(dhopMynupoBaTh COOCTBEHHBIE 3a/1a4n B
00pa3oBaTeNbHON  ACSITENBHOCTH M KU3HEHHBIX|
CUTYaIUsX;

- CaMOCTOSITEIbHO  COCTaBSATh  IUIAaH  PEUICHHS]
MpoOJeMbl C  y4eTOM  HMMEIOIIUXCS  PECYpPCOB,

COOCTBEHHBIX BO3MOKHOCTEH H Hpe,[[HO‘{TCHI/II‘/JI;
- 1aBaTb OLICHKY HOBBIM CUTYAllUsAM;
u

- YMEThb ONEpUpPOBaTh MOHATHUSIMM: palMOHAJIbHAS (QYHKIIMS,
byHKIIHS, byHKIIHS,
norapupmuueckas QyHKIUSA, TPUTOHOMETpUYECKHEe (PYHKIIUH,
oOpaTHble (YHKLUHU; YMEHHE CTPOUTh IpadUKU H3y4EHHBIX
(byHKIMH, UCTIONB30BaTh rpaUKU PU U3YyUEHHUHU TPOLIECCOB U
3aBUCUMOCTEH, NpHU pEUIeHWH 3ajJad M3 JAPYTruX Y4eOHBIX|

MOKa3aTCIbHas CTCIICHHAaA

MpeIMEeTOB M 3aJad M3 peajbHOM JKM3HM; BBbIpaXxarb

(dhopMyIaMu 3aBUCUMOCTH MEXTy BETUIHMHAMMU;

- - YMCTH CBO60}IHO ONneprupoBaTh IMOHATUAMHU. OBHUKCHUC,
MapauieJIbHbIN TEPEeHOC, CHMMETPUS Ha TUIOCKOCTH U B
[MPOCTPAHCTBE, noaoous,

MOBOPOT,  IpeoOpa3oBaHUE

1'[0I[O6HBI€ (I)I/Il“ypbl; YMETH pacClioO3HaBaTh PABHBIC U HOJIO6HBI€

CIOCOOCTBOBaTh  (POPMUPOBAHUIO IIPOSIBJIEHUIO

8



[IUPOKON OHPYIUIMH B pPAa3HBIX OO0JACTAX 3HAHU,
[IOCTOSIHHO IIOBBIIIATh CBOM 00pa3oBaTENbHBIM U
KYJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

MCIIOJB30BAaTh MPUEMBI  peduieKCUu ISl OLICHKH
CHTYyalllt, BHIOOPA BEPHOTO PEILICHHS;

- YMETh OLICHMBAaTh PUCKU U CBOCBPEMEHHO IIPUHUMATh
[PELIEHNUS 110 UX CHHIKEHUIO;

B) SMOLIMOHAJIbHBIA ~ HMHTEJUIEKT,  MPEeAIoJaralonim
C(OPMHUPOBAHHOCTH:!

BHYTPEHHEH MOTHBALIMM, BKJIIOYAIOLIEH CTPEMIICHHE K
NOCTYKEHUID  LeIM M YCHEXY, OIITUMU3M,
MHULMATUBHOCTb, YMEHHUE JIeHCTBOBaTb, HCXOISA W3
CBOMX BO3MO>KHOCTEH;

- OMIIATUM, BKIIOYAIOLIEH CHOCOOHOCTh IOHMMATH
ODMOLMOHAJIIBHOE COCTOSIHUE JPYTHX, YYUTBIBATH €r0
[IpU OCYILIECTBICHUH KOMMYHMKAI[MH, CIIOCOOHOCTH K|
COYYBCTBHIO U CONEPEKNUBAHUIO;

- COLIMAJIBHBIX HAaBBIKOB, BKJIOYAIOMIMX CIOCOOHOCTH
BBICTPAMBaTh  OTHOIICHHWS C JPYTHUMH  JIIOJbMH,
3a00TUTbCSA, MPOSBIATH HHTEpPEC M pa3peliaTh
KOH(JIUKTHI

(Urypsl, B TOM YUCIIE B IPUPOJIE, HCKYCCTBE, ApXUTEKTYPE;
- YMETb HaXxOJUTh F€OMETPUUECKHUE BEJINYUHBI (UIMHA, YTOJI,
[UI01a/(b, 00BEM, IIJIOIIA/Ib TOBEPXHOCTH)




OK 03

[IpyHMMAaTh pelieHus B
CTaHJIaPTHBIX U
HECTaH/IaPTHBIX CUTYalUIX U
HECTH 32 HUX
OTBETCTBEHHOCT.

B obnactu 1yXx0BHO-HPaBCTBEHHOI'O BOCITUTAHMUS:
c(OPMUPOBAHHOCTh ~ HPABCTBEHHOT'O  CO3HAHUS,
PTUYECKOIO MOBEICHNUS;

- CIOCOOHOCTH OIICHUBATh CUTYallUI0 W TMPUHUMATH
OCO3HAHHBbIE PEIICHUS, OPUEHTUPYSICh Ha MOpPaJIbHOA
HPABCTBEHHbIC HOPMBI U IIEHHOCTH;

- OCO3HaHWE JIMYHOTO BKJIaJa B
YCTOWYIHBOTO OyIyIIIero;

- OTBETCTBEHHOE OTHOIICHHE K CBOUM POJUTENSAM H
(WIM) OpYyrUM 4IEHaM CEMbU, CO3/JaHHI0 CEMbH HA|
OCHOBE OCO3HAHHOTO MPHUHSITHUS IEHHOCTEH CeMEeWHOI
PKU3HHU B COOTBETCTBHH C TpAIUIMsAMU HapoaoB Poccuu;
OBnaneHue YHHUBEpCATbHBIMU pEryIsaTUBHBIMHY|
NICHCTBUSAMMU:

a) CaMOOpTaHU3aIIHS:

- CaMOCTOSITEJIbHO OCYIIECTBIISITh TO3HABATEIBHYIO

IIOCTPOCHUC

NesITeIbHOCTh,  BBIBIATH NPOOJEMBbI, CTaBUTh U
(hopMynupoBaTh COOCTBEHHBIE 3a/1a4u B
00pa3oBaTeNbHOW  JEATEIBHOCTM M JKU3HEHHBIX
CUTYaIUsX;

- CaMOCTOSITEIBHO  COCTaBJIATh  IUIAH  PELICHUS]
MpoOsieMbl C  y4eTOM  MMEIOIIUXCS  PECYpPCOB,

COOCTBEHHBIX BO3MO>KHOCTEH M MPEINOYTEHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;

CIOCOOCTBOBaTh  (DOPMUPOBAHUIO U MPOSIBICHUIO
[TUPOKOW IPYIUIIMA B Pa3HBIX O0JacCTIX 3HAHUM,
[MOCTOSITHHO TIOBBIIIATh CBOW 00pa3oBaTeNbHbIA U
KYJIbTYPHBIH YPOBEHb;

0) CAMOKOHTPOJIb:

MICIIOJIb30BaTh  MpHUEMbI  pediexcuun
CUTYyallld, BHIOOPA BEPHOTO PEIICHMS;
- YMETb OLICHUBAaTh PUCKU M CBOEBPEMEHHO NMPUHUMATD

JJI1 OLI€HKH

- yMETb  OIEpUpPOBaThb  MOHATUSAMHU:  PALMOHAJBLHEIC,
MPPALMOHAJIBHEIE, [I0OKa3aTelbHBIE, CTECIICHHBIE,
lorapu(MUUECKUe, TPUTOHOMETPUYECKHE YpaBHEHHS |

HEPaBEHCTBA, UX CUCTEMBI;

- YMETb ONEPUPOBATH MOHSATUSMU: MHOTOTPAHHHUK, CEUCHUE
MHOTOTpaHHHKA, KyO, mapajuiefienunen, npusMa, MupaMuia,
¢durypa ¥ HOBEpXHOCTh BpalICHUS, LUIUHAP, KOHYC, MIap,
cdepa, cedeHus] GUTYPHI BpalleHUs, TUIOCKOCTh, KacaroIascs
cheprl, MIMHIPA, IJIoaab
MUPAMHJIBI, TPU3MBI, KOHYCa, IWIMHJIpPA, IUIOMIAIL CQEphl,

KOHYCa, MIOBEPXHOCTHY|
00BeM Ky0a, PSIMOYTOJILHOTO MapaieNienue1a, MTUpaMuIbl,
pU3MbI, LMIMHIpA, KOHYyca, Iapa; yMeHHe Hu300paXkaTh
MHOTOTPaHHUKM M IIOBEPXHOCTH BpALICHMS, UX CEYEHHUS OT
PYKH, C IOMOILBIO YEPTEKHBIX HHCTPYMEHTOB U JIEKTPOHHBIX
CPEIICTB; YMETh PAclO3HAaBaTh CUMMETPHUIO B IIPOCTPAHCTBE;
YMETb pacro3HaBaTh MPAaBUIbHbIE MHOTOTPaHHUKHU;

- YMETh OINEpUpPOBaTh MOHATHSIMH: HPSIMOYTOJIbHAs CHCTEMA
KOOpJAMHAT, KOOPAMHATHI TOYKH, BEKTOP, KOOPAMHATHI
BEKTOPA, CKAJIIPHOE MPOU3BEJICHUE, YIOJ MEXAY BEKTOpamH,
CyMMa BEKTOPOB, IIPOU3BEICHNE BEKTOPA Ha YHCIIO0; HAXOAUTh
C TOMOUIbI0 M3YYEHHBIX (OPMYJI KOOPAMHATHI CEpelUHbI

OTPE3Ka, paCCTOAHUC MCIKAY ABYMA TOUYKAMU

CIICHUA 110 UX CHHUXXCHUIO,

10



B) DMOITMOHAJIBHBIA ~ WHTEJUICKT,
c(hOpMHUPOBAHHOCTD:
BHYTPEHHEH MOTHBALIMM, BKJIIOYAIONICH CTPEMIICHHE K|
TOCTHKEHHIO (S 071 i ycrexy, OIITHMHU3M,
MHUIMaTUBHOCTh, YMEHHE JICHCTBOBaTh, HCXOMAS U3
CBOHMX BO3MOKHOCTEH;

- OMIIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh ITOHHMATh
OMOIIMOHAIIBHOE COCTOSIHUE JPYTHUX, YUYUTHIBATH €r0
[PU OCYIIECTBICHUH KOMMYHHKAIUH, CIIOCOOHOCTH K|
COUYBCTBHIO U COTIEPEKUBAHUIO;

- COLIMAJIBHBIX HABBIKOB, BKJIIOYAKOIIIMX CIIOCOOHOCTH

MpeIoIararomui

BHICTPAUBaTh  OTHOLICHHUS C JPYTUMHU  JIIOJIbMHU,
3a00TUTBCS, MPOSABIATH HMHTEPEC U pa3pellarh
KOH(JIMKTEI.

OK 04 B 001acTi IEeHHOCTH HAYYHOT'O O3HAHUS: - YMETb ONEPUPOBATh IIOHATHUAMM: CIy4YaHHBIA ONBIT H
-C(OPMUPOBAHHOCTH MHUPOBO33PCHHUS,\ciTygaiiHOe COOBITHE, BEPOSITHOCTh CIIYYalHOTO COOBITHS;

OcCy1ecTBIATh OUCK U
MCTI0JIb30BaHNE HH(DOPMAITHH,
HE0OXOTUMOM IS

PG (HEKTUBHOTO BHITIOTHEHUS
podeCCHOHABLHBIX 33/1ad,
mpodeccnoHaNbHOTO U
ITHYHOCTHOTO PA3BUTHA.

COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUSA
HAayKl U OOIIECTBEHHON IpPAaKTUKHU, OCHOBAaHHOI'O Ha)
nagore  KyJabTyp, CIIOCOOCTBYIOIIETO — OCO3HAHHUIO
CBOET0 MECTa B MOJIMKYJIBTYPHOM MHDE;

- COBEPILUCHCTBOBAHUE S3BIKOBOM M YHUTATEIbCKOU
KyJIbTypbl KaK CpEICTBa B3aUMOJCUCTBUS MEKIY]
IIFOIEMU U TTIO3HAHWS MUDA;

- OCO3HAaHME LIEHHOCTHM HAy4YHOH JeATElIbHOCTH,
TOTOBHOCTB OCYILECTBIIATh IIPOEKTHYIO 15|
MCCIIEIOBATENbCKYIO 1€ATE€IbHOCTh MHIUBUIYAIbHO U B
rpyme.

OBnaneHue YHUBEpCATbHBIMHU y4eOHBIMU

[M03HABATEIbHBIMU JICHCTBUSMHU:

pabota ¢ napopmarmen:

- BIIQJIeTh HAaBBIKAMH TMONY4YeHHUS WHpopManuu u3
MCTOYHHUKOB Pa3HBIX THIIOB, CaMOCTOSATECIIBHO

YMETb  BBIYMCIIATH  BEPOSITHOCTD C  MCIOJIB30BaHUEM
rpadMuecKuX METO/0B; MPUMEHATh (OPMYIBI CIOXKEHUS U
YMHOXEHUS KOMOUHATOpHbIE  (haKThI
dopMyIbl TpHU pelIeHUH 337ay; OLIEHUBATh BEPOSITHOCTH

COOBITHI; co

BEPOSITHOCTEH, )51

[PCAJIBHBIX 3HAaKOMCTBO CHy‘l&fIHI:IMH

BEJIMYMHAMHU; YMEHHUE NPUBOJUTH IPUMEPHI TPOSIBICHUS
3aKOHa OOJBIIMX YHCENT B MPUPOAHBIX U OOIIECTBEHHBIX
SIBIICHUSIX

-yMeTb OINEPUPOBAThH MOHATUAMU: CTENEHb YMCIa, Jorapupm
YMEHHE BBIUNCJICHWE 3HAUEHUN W
peoOpa3oBaHus BEIPAKEHHUH CO CTEMEHSAMH U Jiorapudmami,
npeoOpa3oBaHus IPOOHO-PALIIOHAIBHBIX BBIPAXKEHUN;

-yMeTb OIEPUPOBATh MOHATHUSAMU: palMoHalbHas (YHKIHA,

[MOKa3aTeIbHas byHKIMS, byHKIIHS,

qurciia, BBIIIOJIHATD

CTCIICHHAaA

OCYIICCTBJIAITb TOUCK, adHAJINW3, CHUCTCMATU3AIWUI0 U
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MHTEpIpeTaluio HHGOPMAlUK pPA3IUYHBIX BHUIOB H
(hopM TIpe/ICTaBICHHUS,

- co3JaBaTh TEKCThl B Pa3IUYHBIX (opMaTaX C y4eToM
HazHA4YeHUS HWHPOPMALMU U IEJIEBOM ayIUTOPHH,
BbIOMpas ONTUMalbHYIO (OpMYy IPEICTABICHUS WU
BU3YyaJIn3alluu,

- OLIEHUBATh JIOCTOBEPHOCTb, JETUTUMHOCTh
MH(pOpMAaINHY, €€ COOTBETCTBHE IMPABOBBIM M MOPATHHO-
TUYECKUM HOpMaM;

- HCIIOJIB30BaTh CpeACTBa MH(POPMAIMOHHBIX U
KOMMYHUKAI[UOHHBIX ~ TEXHOJIOTMH B pelIeHHH
KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allUOHHBIX
3ajad Cc coOnroieHueM TpeOOBaHUN IPrOHOMMKH,
TEXHUKU O€30MacCHOCTH, TUTHEHBI, pecypcocOepeKeHusl,
[IPABOBBIX U 3TUYECKUX HOPM, HOPM MH(POPMALUOHHOH
0e30IMacHOCTH;

- BJaJeThb HaBbIKAMU pACIIO3HABaHHWs W  3allUThI
H(popManuy, nH(pOpMalOHHON 0e30macHOCTH
ITMYHOCTH

TOTOBHOCTHL K CaMOpPa3BUTHUIO, CAMOCTOATCIBHOCTU W
CaMOOIPEEIICHHUIO;

-OBJIaJICHUC HaBBIKaMU y‘IC6HO-HCCJ’ICILOB&T€J’IBCKOﬁ,
HpOGKTHOfI 1 COIMaIbHOMN ACATCIIBHOCTH,

norapudmuueckas GpyHKIUsA, TPUTOHOMETpUYECKHE (HYHKIINH,
oOpaTHble (PYHKLUUHU; YMEHHE CTPOUTH IpadUKyd H3y4EHHBIX
(byHKINH, UCTIONB30BaTh IpaUKU IPU U3yYSHUHU TPOIIECCOB U
3aBUCHMOCTEH, MpPU pPEUICHUH 3a1ad W3 JPYrux y4eOHBIX
NpeaAMETOB M 3a7ad M3 pPEalbHOW JKU3HHU; BBIPAXKAThH
(bopMynamMu 3aBUCHMOCTH MEXIY BETHYHMHAMH;

OK 05

lcnosb30BarTh
H(OPMAaLOHHO-
KOMMYHUKAITMOHHBIC
TEeXHOJIOTHU B
pogecCuoHATBHON

OBnanenue YHHUBEpPCATbHBIMU y4eOHBIMU
[M03HABATEJIbHBIMU JIEHCTBUSAMU:

- HUCIOJB30BaTh cpeAcTBa MH(GOPMALMOHHBIX U
KOMMYHHMKAIlMOHHBIX ~ TEXHOJOTMH B  pPELICHUMY|

KOTHUTUBHBIX, KOMMYHHUKAaTUBHBIX U OPraHU3allMOHHBIX,
3ajad Cc coOnroieHueM TpeOOBaHUM IPrOHOMHKH,
TEXHUKU 0€30MacHOCTH, TUTHEHBI, pecypcocOepekeHusl,

- YMETh ONEPUPOBATh MOHATUSAMU: CpeHee apu(hMETHUECKOE,
MenrMaHa, HauOoJjblllee M HaUMEHbIee 3HAYEHUs, pa3Max,
criepcus, CTaHJapTHOE OTKJIOHEHHE YHCIOBOTO Habopa,
YMEHHE MHTEPNPETHPOBaTh  WH(OPMAIIHIO,
Mpe/ICTaBICHHYI0 B TabiMlax, Ha JuarpaMmax, rpadukax,

HU3BJICKATh,

OTPaKAIOIIYI0 CBOWCTBA peajbHBIX MPOIECCOB W SBICHHI;

IIPaBOBLIX U 3THUYCCKUX HOPM, HOpM HH(I)OpMaHHOHHOﬁ

MPEACTABISITHE HHGOPMAITHIO C TTOMOIIBIO TAOJIUIT U JUATPAMM;

12



NesATEIbHOCTH. 0€301acHOCTH; MCCIIEI0BaTh CTAaTUCTMYECKHUE JAaHHbIE, B TOM YHCIE C
- BIQJCTh HABBIKAMU PpACNO3HABAHWSA W 3allUTBImpuMeHEHUEM Tpa@UUECKUX METOJOB W IJICKTPOHHBIX
nH(popManuy, uHOOPMAITMOHHOM 0€301acHOCTH CcpencTs;

b
ITNYHOCTH
- YMETh ONEPUPOBATH MOHATUAMU: TOUKA, IPsIMasi, IIJIOCKOCTb,
FOTOBHOCTh K CaMOpa3BUTHUIO, CAMOCTOSITEIBHOCTH M| .
CAMOOTIPEIEIICHHUIO; [IPOCTPAHCTBO,  JABYTPAaHHbI  Yrojl,  CKpPELIMBAIOIIMECS
[PsIMbIE, TAPAJIIEIBHOCTh U NEPHEHANKYJIIPHOCTD MPSMBIX U]
rOBJIQJICHHE  HAaBBIKAMM y‘{e6HO-I/ICCHeILOBaT€JII)CKOI/I,HHOCKOCTeﬁ’ YTOJI MEXKIy MPSIMBIMH, YIol MLy TPAMOii U
[TPOEKTHOM M COLIUATILHOM AESITENbHOCTH;
[JIOCKOCTBIO, YrOJI MEXIYy IUIOCKOCTSIMH, PAacCTOSHHUE OT)
TOYKM JI0 IUIOCKOCTHM, pPacCTOSSHUE MEXIy HpSIMbIMU
9|
[paccTOsSIHUE MEXY IJIOCKOCTAMU;
- YMETh UCIOJIb30BaTh IPU PEIICHUH 3a]1a4 U3yYEHHbIE (PAKThI
1 TEOpeMbl IUIAHUMETPUHM; YMEHUE OLEHHUBAThb pa3Mephbl
00BEKTOB OKPYKAIOIIIEr0 MUPa

OK 06 OBjaseHne yHUBEPCAJIbHBIMH KOMMYHUKAaTUBHBIMH|- YMETh ONEPUPOBATh MOHATUAMHU: MPSAMOYrOJbHAS CHUCTEMA
NICHCTBUSAMMU: K

Pa6OTATE B KOICKTHES I . OOpJIMHAT, KOOPJAMHATBl TOYKH, BEKTOp, KOOPJIUHATHI
a) oO1IeHue:

KoMaHz€e, 3P (HEKTUBHO
00IaTHECS ¢ KOJJIETaMH,
[PYKOBOJICTBOM,
MOTPEOUTENSIMHU.

- OCYILIECTBJISITh KOMMYHHUKAaIlMM BO BceX cepax
PKU3HU,

- pacno3HaBaTh HeBepOalbHbIE CpeACTBAa OOILICHMS,
I[IOHUMAaTh 3HA4YCHUC COIIMaJIBHBIX 3HAKOB,|
[pacrio3HaBaTh NMPEANOCHUIKA KOH(QIMKTHBIX CUTYalluil U
cMsTrdaThb KOH(l)J'II/IKTI)I;

- Pa3sBEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOYKY 3PEHUS C
MCIIOJIb30BAHHUEM A3BIKOBBIX CPEIACTB

- OCO3HaHNE 00YUaIOIMIMMUCS POCCUIHCKOM I'paXkTaHCKOH
MICHTUYHOCTH,

- LEJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHEW IO3ULIUU
IIMYHOCTM ~ HAa  OCHOBE  JIyXOBHO-HPAaBCTBEHHBIX
LIEHHOCTEN HApOJ0B

Poccuiickoit denepanny, HMCTOPUYECKUX )71

BEKTOpA, CKAISIPHOE MPOU3BEACHHUE, YTOJI MEXIY BEKTOPaMH,
CyMMa BEKTOPOB, MPOU3BEACHUE BEKTOPA HA YHCIIO; HAXOUTH|
C TIOMOIIbIO HM3YYEHHBIX (OPMYJI KOOPAUHATBHI CEPEIUHBI
OTpPE3Ka, PACCTOSIHUE MEX/y IBYMsI TOUKAMH;

-yMeTh BBIOMPATh MOAXOMAAIIUN W3YyYEHHBIA METON s
pellleHrs 3a/Ja4y, paclo3HaBaTh MaTeMaTHYecKue (PakThl H
MaTeMaTHYeCKUe MOJENH B TMPUPOIHBIX M OOIIECTBEHHBIX
YMEHHE IIPUBOIUTHL IIPUMEPH]
POCCUHCKON  H

SIBJICHUAX, B HCKYCCTBC,

MaT€MaTHYeCKUX  OTKPBITUH MHpPOBOI

MaTeMaTUYECKON HAyKH.

- YMETh ONEPUPOBATH TOHATUSIMH: CIy4alHBIA OMNBIT W
ClIydyaifHOe COOBITHE, BEPOSTHOCTb CIyYallHOTO COOBITHS;
YMETh HCIIOJIb30BAaHUEM

BBIYUCIIATH BCPOATHOCTDH C

HAIIMOHAJIBHO-KYJIBTYPHBIX TpagulIMi, (GopMupoBaHue
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CUCTEMBbI 3HAYUMBIX [IEHHOCTHO-CMBICJIOBBIX
YCTAaHOBOK, AHTHUKOPPYHIIMOHHOTO  MHPOBO33PEHUS,
[IPaBOCO3HAHUS, 9KOJIOTMUYECKOMN KYJIbTYDBI,

CHOCO6HOCTI/I CTaBUTh LOCIU W CTPOUTH KHU3HCHHBLIC
[TaHBI;

- TOTOBHOCTHL BCCTH COBMCCTHYIO JCATCIBHOCTL B|
MHTEpecax TPaKIAHCKOTO OOIIecTBa, yd4acTBOBaTh B
caMOYTIpaBJICHUU B 00111600pa3oBaTEIHLHON
OpraHU3aIMK U JICTCKO-FOHOIIIECKUX OPraHU3aIUsIX;

-  yYMCHHE B3aWMOJICHCTBOBATh C  COIMAIBHBIMHY|
MHCTUTYTAMHU B COOTBETCTBUM C UX (QYHKIHUAMH H
HA3HAYCHUCM.

rpadMuecKuX METO/0B; MPHUMEHSATh (OPMYIBI CIOXKEHUS U

YMHOXKEHHUSI BEpOSTHOCTEH, KOMOMHATOpHBIE (aKThl ¥
dopMynBl TIpU pEIIeHWH 33Ja4; OLIEHUBATh BEPOSITHOCTU
pEaNbHBIX  COOBITHIA; CIIy4aHbIMHY|
BEJIMYMHAMHU; YMEHHUE NPUBOJUTH MPUMEPHI MPOSIBICHUS
3aKOHa OOJBIIMX YHWCENT B MPUPOAHBIX U OOIIECTBEHHBIX

SIBJICHUAX

3HaKOMCTBO CcO

OK 07

bpatb Ha ceOs
OTBETCTBEHHOCTH 3a paboTy
UJICHOB KOMAaH/IblI
(OYUHEHHBIX ), pe3yJIbTaT
BBITTOJIHEHUS 3a/1aHUH.

OBnajiecHue yHHUBEPCAIbHBIMU KOMMYHHUKATHBHBIMU
MENCTBUSIMU:
- [OHMMaTb W  UCIOJIb30BaTh  IPEUMYIIECTBA

KOMaHIHOW U MHIIMBUyaIbHOU pabOThI;

- NOpPUHUMATh LEIM COBMECTHOM  JIESATEIbHOCTH,
OpraHu30BbIBaTh U KOOPAMHUPOBATH JIEUCTBUS IIO €€
TOCTHIKEHUIO: COCTAaBIISITh IJ1aH JIeHCTBHIA,
[paclpelensaTh poOJd € YYETOM MHEHHMH YYaCTHUKOB]
00CyX/1aTh pe3yabTaThl COBMECTHOU pabOTHI;

- KOOPJIWHUPOBATh M BBIMOIHATH PadOTy B YCIOBUSAX|

[peaTbHOTO, BHUPTYaJbHOTO U  KOMOWHUPOBAHHOTO|
B3alMOJICUCTBHUS;

- OCYUIECTBIIAITh ~ MO3UTHBHOE  CTPATErMYECKOE
[OBEJICHUE B PA3JIMYHBIX CHUTYalUSAX, IPOSBIATH)

TBOPYECTBO U BOOOpAKEHHE, OBITh MHUIIHATHBHBIM.
OBnageHue YHUBEPCATbHBIMU PEryIsTUBHBIMU
NEHCTBUSAMMU:

- IPUHUMATh MOTHUBBI U apPTYMEHTHI IPYTUX JIOJEN Mpu
QHATN3€ PE3YJIBTATOB JIEATEILHOCTH;

- YMETh OINEpUPOBaTH MOHATHAMH: (YHKIUS, HEpepbIBHAs
byHKIHS, nepBooOpasHas, OmpeesIeHHBIH
WHTETpaJl; yYMETb HAXOAUTh IPOU3BOJHBIC AIIEMEHTAPHBIX

IIPpOU3BOJHAs,

(yHKINH, HCTIONB3YsI CIIPABOYHBIE MaTePUAIIbl; HCCIIEI0BATh B
MPOCTEUIINX CITy4asiXx (YHKIUA HAa MOHOTOHHOCTBH, HAXOJHUTh
HanOONBIINE W HAWMEHBIINE 3HAYCHUS (QYHKIUH; CTPOHTH
rpaduku
MaTeMaTHYECKOTO aHaIN3a; IMPHUMEHSATh TPOM3BOJHYIO TpHU

MHOTI'OYJICHOB C HCIIOJIB30BaHHUEM arrmapara
[PCHICHUU 3aaad peuiaTtb

OpPUCHTHUPOBAHHBIC 3a/ld4Y Ha HauOOJbIINEe W HAMMEHBIIIKE

Ha JIBIDKCHME, MPaKTUKO-
3HAUYEHMS], HA HAX0XKJIEHHUE ITYTH, CKOPOCTH U YCKOPEHHS;

- YMETh ONEpUPOBATh MOHATUAMHU: ABUKEHUE B MPOCTPAHCTBE,
buryper B
OTHOIIICHUE TIIOMIAJIEH TOBEPXHOCTEH M 0OBEMOB IMOJOOHBIX]

0 100HbIE MIPOCTPAHCTBE;  HCIOJIb30BATH

buryp npu penieHuy 3aaay;
- YMETb BBIUYUCIIATE TCOMETPUICCKUC BEIIMYNUHEBI ()IJ'II/IHa, yrou,

Jiomaib, O6’bCM, iomanab HOBCpXHOCTI/I), HCIIOJIb3YHA

- NPU3HABAaTh CBOE IIPABO M IMPaBO JIPYIHX JIOAECH Haj
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OIIOKH;
- pa3BHBaTh CIIOCOOHOCTh MOHMMATh MHUP C TMO3UIUH]
NIPYTOro 4eaoBeKa

M3ydeHHBIE (POPMYIIBI U METObI

[1K 2.3

OCyIIEeCTBIATh HANAJIKY,
HaCTPOWKY, PEryJIupPOBKY U
[IPOBEPKY TPAHCIIOPTHOTO
PanO3JIEKTPOHHOTO
00OpYIOBaHUS 1 CHCTEM CBSI3H
B J1a0OPATOPHBIX YCIOBUSIX U
Ha 00BEKTaX.

YMETh TNEPCHOCUTH 3HAHUA B I103HABATCIBHYIO H
IIPAKTUYCCKYIO obnactu KHU3HCOACATCIIbHOCTH,
- BJIQACTb HABBIKAMU IMIOJIYHYCHUSA PIH(bOpMaI_[I/II/I n3

MCTOYHHKOB Pa3HbIX THIIOB, CaMOCTOATCIIBHO|

OCYLICCTBJIAATL IOUCK, aHalIW3, CUCTCMATHU3aAlWUI0 U

MHTEpIpPETANI0O HH(POPMAIUN PA3JIUYHBIX BHIOB H
(dhopM TIpeICTaBICHHUS,

JaBaTb  OLCHKY HOBBIM CHUTyallMsAM, BHOCHTD

KOPPEKTHUBBI B JCATCIbHOCTb, OUCHUBATL COOTBETCTBUC
PE3YJIbTATOB LCIISAIM

-yMETb OIEPUPOBATH IMOHITUSMU: pallMOHAIbHAS (YHKIIHS,
byHKIHS, CTEIICHHAS byHKIHS,
norapudmuueckas QyHKIUS, TPUTOHOMETPUYECKHE (PYHKIUH,
oOpaTHbIe (YHKIUU; YMEHHE CTPOUThH IpadUKd H3y4CHHBIX

[IOKa3aTCJIbHAsA

(yHKINH, HCTIONB30BaTh IpadUKU IPU H3YICHUU TPOIIECCOB U
3aBUCHUMOCTEM, NpU pEeUIeHUM 3aJady M3 JPYruxX Yy4eOHbIX
[peIMETOB M 3aJad M3 pEaJbHOM JKU3HM; BbIpaXxarb
(opMysiaMu 3aBUCUMOCTH MEXAY BEIMUNHAMU;

- YMETb ONEpHpPOBaTh MOHATUAMHU: (YHKILHUS, HENpepblBHAs
byHKLIHSA, nepBooOpasHas, OIpeeseHHbIH]
WHTETpaJl; yMETb HAXOAUTh IPOU3BOJHBIE AIIEMEHTapHBIX

CI)YHKHHﬁ, HCIOJIb3YA CIIPABOYHBIC MATCpHUaAJIbl; UCCIICAOBATH B

Mpou3BoOaAHas,

[POCTEHIINX cilydasix (YHKIIMM HA MOHOTOHHOCTb, HAXOAUTh
HauOOJbIIME M HAaUMEHBIIME 3HaYeHHs (DYHKUUN; CTPOHTH

rpa@yUKy  MHOTOWIEHOB C  MHCIOJb30BaHHEM  allapara
MaTEMaTHYECKOr0 aHaIM3a; MPUMEHATh IPOU3BOAHYIO IIpH|
pelleHnn  3aJad  Ha  JIBWKEHHWE; pellaTb IPaKTUKOA

OPUCHTHUPOBAHHBIC 3a/lda4Y Ha HauOOJbIINE W HAMMEHBIIIKE
SHAYCHUSA, HAa HAXOXKACHHUC ITYTHU, CKOPOCTU U YCKOPCHU;

- YMCTH BLI6I/IpaTL MOAXOASIIUN H3y‘-ICHHLII>'I METOA AJId
PCIICHUA 3aaa4ud, pacClioO3HaBaTb MATEMATUUYCCKHE (baKTBI 41

MATEMAaTHYCCKUC MOJCIIN .
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2. CTpyKTypa M cojep:kaHue 0011e00pa3oBaTeTbHON JTUCITUNIMHBI

2.1. O0beM JUCHUIIMHBI U BUbI Y4eOHOH padoThI

Buna yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOM NPOrpaMMbl JHCHUIINHBI 267
B T.4.

OcHoBHOe coJep:kaHue 217
BT. 4.

TeopeTHyeckoe o0ydeHne 131
NPaKTUYECKHUE 3aHATHS 60
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE cO/lep:KaHue (Co/lep:KaHue 26
MPUKJIAJTHOI0 MOIYJIfA)

BT. 4.

TEOPETHUECKOE 00yUueHue

MPaKTUYECKHUE 3aHATUS 26
IIpomexyTounas arrectanus ( AupepeHIUPOBAHHBIH 3a4eT) 1
CamocrosiTenbHas padora 26
BT. U.:

NuauBuayaIbHBIH NPOEKT 12
KouncyasTanuu 24
Hrorosas popma KOHTPO.IA IK3aMeH
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2.2. TemaTuyeCcKMi IJIAH M COAEPKAHUE U CIUTIHHBI

®opmu
pyeMbl
HaumeHoBaHue Conep:kanue y4yeOHOro MaTepuasa (0OCHOBHOE M NPO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), Oo0bem e
pa3aesioB U TeM JabopaTopHble U NPAKTHYECKHE 3aHATHS, IPUKJIATHOH MOXYJIb (MPU HAJTMYMH) 4acoB | KoMIIe
TeHIH
"
1 2 3
Pa3nea 1. IloBTopenne Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 12
Tema 1.1 Copnepixanue y4eOHOro MaTepuasa 2
Lenb u 3anaun bazoBble 3HaHHMS W yMEHHA IO MaTeMaTuke B Mpo(ecCHOHATbHOM W B TMOBCEIHEBHOM
MaTeMaTHUKH TIPH JIeSATeTLHOCTH. 2 OK-01,
OCBOEHUU OK-02,
CIIEIUAJIBHOCTH OK-03,
Tema 1.2 Coznep:kanue y4e0HOro MaTepuaja 2 OK-04,
Yucna v Beryucienus. | JIeWCTBHS HaJl MOJIOKUTEIBHBIMU M OTPHLATEIBHBIMU YUCIAMHU, OOBIKHOBEHHBIMHU H JICCATHYHBIMU OK-05,
Beipaxkenus u npobsmu. [leiicTBus co cTeneHs MH, (hOpMYIIbl COKPAIIEHHOT'O YMHOKEHHS. 2 OK-06,
npeoOpa3oBaHus OK-07
Tema 1.3. Copaepxxanue yueOHOIro MaTepuasa 4 1K' 2.3
I'eomerpus Ha Bunel nnockux ¢Guryp v ux miomasis. 2
IIJIOCKOCTH IIpodeccnonanbHO-0OpHMEHTHPOBAHHOE COJlep:kaHMe (coep:KaHue MPUKJIAJTHOTO MOLYJIsl)
IIpakTnyeckoe 3ansitme 1. IlpakTUKO-OpHEHTHpPOBaHHBIE 3aJauyd B Kypce TE€OMETpPUM Ha 2
IJIOCKOCTH
Tema 1.4 Conep:xxanue yueOHOro MaTepuaJia 4
VYpaBHeHHUs U IIpakTH4yeckoe 3ansaTHe 2. Pemenue ypaBHEHM, CHCTEM YPaBHEHHM. 4
HEpaBEHCTBA IIpakTyeckoe 3ansaTHe 3. PelieHne HEPaBEHCTB, CUCTEM HEPABEHCTB.
CamocrositeibHas padora Nel 2

[TonroroBka coobienus mo reMe «Pojab MaTeMaTUKH Ha )KeJe3HOA0POKHOM TPAHCIIOPTE»
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CamocrositesbHas padora Ne2. PaGora ¢ HHANBUAYAJBHBIM MPOEKTOM.

Bribop TeMbl mHAMBHAYaTbHOTO MpoekTa. KoHcTpynpoBaHue mpoOiiemMbl, MOCTAaHOBKA ILEJeH |
3a/1a4 IPOEKTA.

Pa3nea 2 KopHu, cTeneHu u jorapugmsl

28

Tema 2.1.
Kopuu u crenenu

Conep:kanue y4eOHOT0 MaTepuaJia

16

[ToHsiTHE KOpHA N-OM CTENEHU U3 JCUCTBUTEIBHOrO 4ucia. OyHKIUU y = VX ,ux cBoiicTBa U
rpadpuku. CBoiicTBa KOpHA n-oi creneHW. [loHSATHE CTEMEHH C JIOOBIM paIOHATHHBIM
moKasarenemM, CBoWcTBa creneHeil. CreneHHas (yHKIMS W ee CBOWCTBAa. VppammoHaiIbHBIE
ypaBHeHus. [TokazarenpHas QyHKIUS U ee cBolicTBa. [loka3aTenbHBIC YpaBHEHUS M HEPABCHCTBA.

12

IIpakTnyeckoe 3ansitue 4. [IpeoOpa3oBanue u cpaBHEHNE BBIPAKEHUH, COIEPKAIINX KOPHH N-Oi
CTEIICHMU.

IIpakTnueckoe 3anaTHe 5. [IpeoOpa3oBaHue U CpaBHEHUE BBIPAKECHUHN, COEPKAILUX CTEIEHU C
palOHaIbHBIM IIOKa3aTeNIEM

Tema 2.2.
Jlorapudmet

Conep:xanue yueOHOro MaTepuaJia

12

Jlorapudm umcna. JlecATHYHBIA W HATypalbHBINA Jorapudmel, yncio e. CBoiicTBa norapudmos.
Onepanus norapupmupoBanus. Jlorapupmuueckast pyHkuus U ee cBoiicta. Jlorapupmudeckue
YpaBHEHHUS U HEPABEHCTBA

IIpakTHyeckoe 3ansTHe 6. Penenne norapuMuueckux ypaBHEHHIH 1 HEPAaBEHCTB
IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COJAEPKAHUE (COepPKAHUE TPUKIIATHOTO MOIYJIs1)
IIpakTnueckoe 3ansitue 7. [Ipumenenue norapugma. Jlorapupmuueckas cnupanb B npupoge. Ee
MaTeMaTH4YeCKHe CBOMCTBA.

CamocrositeibHas padora Ne3

[TonroroBka mpeseHTammu / pedepaTsl / cooOuieHUs MO TeMe «3HAaYeHHe W UCTOPHS MOHSITHS
norapupmar

CamocrositenbHas padora Ned4. PaGora ¢ HHAMBUIYAJIBHBIM POEKTOM.

PaGora ¢ paznumuHbIMH HcTOYHMKaMu wHopMarmu. COOp M cUcCTeMaTu3alMs MaTepualioB IO
IPOEKTHOI paborTe.

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-07
IIK 2.3
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Pa3znes 3 [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE

20

Tewma 3.1. Conep:kanue y4eOHOT0 MaTepuaJia 4
OcHoBHbIE nousaTus | [lpenmer crepeomerpuu. OCHOBHbIE MOHSATHUS (TOYKa, MpsAMas, IUIOCKOCTb, IPOCTPAHCTBO).
CTEpEOMETPHHU. OcHoBHbIE akcHMOMBI cTepeoMeTpuu. Ilepecekaromuecs, napamienbHble M CKpPELIMBAIOIIMECS 4
Pacnionoxenune npsaMeix | mpsMblie. [Ipu3Hak U CBOMCTBO CKpEMIMBAIOUIMXCSA NPAMBIX. OCHOBHBIE TNPOCTPAHCTBEHHBIC
U IIJIOCKOCTEN burypsl.
Tewma 3.2. Conep:kanue y4eOHOT0 MaTepuaJia 6
[TapamnensHOCTB [TapamnenbHOCTh NpSIMBIX U MIOCKOCTEH. lapannensHpie miockocTu. TeTpasap U €ro 3IeMeHTHI.
npaAMbIX, npsaMod | [lapamnenenunesn v ero 3I€MEHTHI. 4
MIOCKOCTH, TNIOCKOCTEH

IIpakTuyeckoe 3ansiTue 8. 3amayu HA TOCTPOCHUE CEUCHUI 2

Coaep:xxanue yueOHOro MaTepuaJia 10
Tema 3.3. [lepnenaukynapuele npsmble. [lapanienbHble npsiMble, NEPHEHAUKYISPHbIE K IJIOCKOCTH.
IlepnenaukynapHocts | [Ipu3Hak MepreHINKYISIPHOCTH MPSMON U TUIOCKOCTH. [IepreHIuKyIsp 1 HaKJIOHHAS. 6
MPSIMBIX, IPSMOM U Ilepnenaukynsipable IOCKOCTH. [IpH3HaK NEpHEeHAMKYIIPHOCTH IIIOCKOCTEM. Teopema o Tpex
IJIOCKOCTH, IIJIOCKOCTEN | TIEPIIEHAUKYIISIpax. YOI MEXKIY MPSIMOM M TUIOCKOCTBIO. YTOJ MEX/IY MIOCKOCTSIMHU

IIpakTyeckoe 3anaTue 9. Pemenne 3anad no reMe «lIpsiMble 1 MIIOCKOCTH B IPOCTPAHCTBE 4

IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COJAEPKAHUE (COepPKAHUE TPUKIIATHOTO MOIYJIs1)

IIpakTnyeckoe 3ansitue 10. Pemenue nmpakTUKO-OpHUEHTUPOBAHHBIX 3a]a4 1o Teme «lIpsmble u

IJIOCKOCTH B IIPOCTPAHCTBE

CamocrositeibHas pabora NeS

CocraBnenue Tecta Ha TeMy: «B3anuMHOe pacroioKeHue MPSAMBIX U MIOCKOCTEN B 2

IIPOCTPAHCTBE»

CamocrositesbHas padora Ne6. PaGora ¢ HHAMBHUIYAJBHBIM POEKTOM.

2

CocraBneHue 1miaHa, CTpYKTYPBI U COJIEpKAHUS WHIUBUIYATHHOTO TIPOEKTA

OK-01,
OK-03,
OK-04,
OK-07
IIK 2.3
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Pa3nen 4. KoopauHaTbl 1 BEKTOPbI 10

Tema 4.1 Conep:kanue y4eOHOT0 MaTepuaJia 4

JlexapToBBI JexaproBel KoopauHaTel B mpocTpaHcTBe. [Ipocrenmme 3amaun B KoopauHarax. PaccrosiHue OK-02,

KOOpJUHAThI B MEXy JABYMs TOYKaMH, KOOPAMHATHI CEpeAMHBbl OTpe3Ka. PaccTosHue MexIy IBYyMs TOYKaMH, 2 OK-03,

IIPOCTPAHCTBE. KOOpJMHAThI CEPENHBI OTPE3KA. OK-04,
IIpakTnyeckoe 3ansaTue 11. [Ipocreiimume 3agaun B KoopAuHaTax 2 OK-07

Tema 4.2 Conep:kanue y4eOHOT0 MaTepuaJia 6 K 2.3

BexkTops! Bekrops! B npocTpaHcTBe. Cl10KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOPA HA YHCIIO.

IIPOCTPAHCTBE. CkassipHOE TPOU3BENECHNE BEKTOPOB. YTOJI MEX1Y BEKTOpPaMU 4
IIpogeccrnoHaILHO-OPHEHTUPOBAHHOE COAEPKAHUE (COAepKAHUE TPUKJIIATHOIO MOLYJIs)
IIpakTnyeckoe 3anaTue 12. [IpakTHKO-OpHUEHTUPOBAHHBIE 337a4U HAa KOOPJIMHATHON MJIOCKOCTH 2
Brluncnenue paccTosHAN U IIOIIAAEH Ha IIIOCKOCTH. KOJIMYecTBEHHBIE pacyeTsl

Pa3znen 5. OCHOBBI TPMTOHOMETPHH. 30

Tema 5.1 Coaep:xkanue yueOHOIro MaTepuasa 18

Tpuronomerpuueckue | Pagunannas mepa yrna. IloHstHe 4mcioBoil okpyxkHocTH. OmnpeneneHHe CUHYyca, KOCHHYcCa H

byHKIMH TaHIeHca  yrJja. 3HaKM  TPUTOHOMETPUYECKHX GyHKIHIHA. CooTHOIIEHUS  MEXIy

IIPOMU3BOJILHOIO YIJIa, | TPUTOHOMETPUYECKUMH (PYHKIIMSIMU OJHOTO U TOTO K€ yria. TpUroHoMeTpruuecKue TOKIECTBa. 14

YHUCIa. CBolicTBa YETHOCTH U HEUETHOCTU TPUTOHOMETPUUYECKUX PYHKINNA. DOPMYIIBI CIOKEHUS

Tpuronomerpuueckue | TpuroHomerpudeckrue pyHKIUHU TBOWHOTO M MOJOBUHHOTO yria. ®@opMyIibl IPUBEICHUS

TOXKJIECTBA u | CymMMa ¥ pa3HOCTh TPUTOHOMETPUYECKUX (DYHKITHIA.

(bopmye1. IIpakTnueckoe 3ansite 13.IIpeoOpazoBaHusi NPOCTEUIINX TPUTOHOMETPUUYECKUX BBbIpAKEHHUN 4 OK-0L,

IIpakTnueckoe 3ansaTue 14. ToxxaecTBEHHbIE IPEOOPA30BAHUS TPUTOHOMETPUUYECKUX BBIPAKEHUN OK-02,
Tema 5.2 Coaep:xanue yueOHOro MaTepuasa 12 OK-03,
Tpuronomerpuueckue | [Ipocteiime Tpuronomerpuyeckue ypasHenus. Ilpocreiime TpuroHoMeTpu4ecKrue HepaBeHCTBa 2 OK-04,
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YpaBHEHUS u | [IlpakTuyeckoe 3ansTue 15.Pemnienre npocTelmx TPUTOHOMETPUUECKUX YPAaBHEHUH OK-05,
HEpaBEHCTBA. IIpakTuyeckoe 3anaTHe 16. Pa3nmuunbie criocoObl pelIeHs] TPUTOHOMETPUUYECKUX YPaBHECHUI OK-06,
Tpuronomerpuueckue | [lpakTuuyeckoe 3ansitue 17.Tpuronomerpudeckue GyHKIMH, UX CBOMCTBA U Tpaduku 10 OK-07
byHKIUY, ux | IIpoeccuoHaIbLHO-OPUEHTHPOBAHHOE CO/lePKaAHUE (CoAepKaHNe IPUKIATHOTO MOTYJISA) K 2.3
croiictBa u rpaduku | [IpakTuueckoe 3ausitue 18. Onrcanne MpoOM3BOJCTBEHHBIX MPOIIECCOB C MOMOIILIO TPpaUKOB
IIpakTuyeckoe 3ansaTue 19. O6o0maromMii ypok mo TeMe «OCHOBBI TPUTOHOMETPHI
CamocrositesqibHasi pabora Ne7
CocTtaBuTh ONOpPHYIO TaOMUIly- KOHCHEKT 1o Teme: «[Ipocreiilmie TpPUTOHOMETpUUYECKUE 2
yYpaBHEHUS.
CamocrositesibHasg pabora Ne§. PaGora ¢ MHAMBUAYAJBHBIM IIPOEKTOM.
N3yuenune npaBua u TpeGoBaHU 0(OPMIICHUS U 3aIIUTHI TPOEKTA. 2
Pa3znen 6. @yHkuuum u rpapuxu 14
Tewma 6.1 Coaep:kanue yueOHOIro MaTepuasa 14
OyHKINH, ux | ®ynkuuu. CoiicTBa pyHkiuu. ['padudeckas uHTEpIpeTaus. 2 OK-01,
cpoiictBa.  CnocoOsl | IIpakruyeckoe 3ansarue 20./Iunelinas, KBaapaTu4Has, JPOOHO-IMHENWHAs (YHKLIUM, UX CBOMCTBA OK-02,
3amanus QyHKIUN u rpaduKu OK-03,
IIpakTnueckoe 3anaTue 21.CreneHHas, nokasarenpHas M Jjorapudmuueckas (QyHKIUU, U HUX OK-04,
CBOWCTBA U TpapUKu 12 OK-05,
IIpakTnueckoe 3ansaTue 22. Tpuronomerpuueckre GyHKINU, X CBOMCTBA U IrpaduKu OK-06,
IIpakTunuyeckoe 3ansitue 23.I1peoOpasoBanue rpagukoB QyHKIUH OK-07
IIpakTnyeckoe 3ansatue 24. PerieHue uppanoHaIbHBIX, MOKA3aTEIbHBIX U JIOTapU(PMUUYECKUX
HEPaBEHCTB
IIpakTuueckoe 3ansaTue 25. Pemenne TpUroHOMETPHUYECKUX YPAaBHEHUI 1 HEPaBEHCTB
CamocrositesibHas padora Ne9
Bremmonuute rpaduueckyro pabory mo teme: «llpumepsl (GyHKIIMOHATBHBIX 3aBUCHMOCTEH B 2
peaNbHBIX TPOIIECCaX M SIBJICHUSIX)
CamocrositesbHas padora Nel(). Padora ¢ MHAMBHAYAIbHBIM MPOEKTOM.
2

Brinonnenue u opopMieHre TEKCTOBOTO IOKYMEHTA [0 MHIMBUYaIbHOMY MPOEKTY
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Pa3znes 7. MHOrOrpaHHMKHM U TeJIa BpallleHUsl

32

Tema 7.1

[TonsiTne
MHOT'OTPaHHUKA.
[Tpuszma. [Mupamupa.

Conep:xanue yueOHOro MaTepuaJia

10

[TonsiTie MHOTOTrpaHHMKA, €ro 1eMeHThl. CeueHnue. Bolykiibie HEBBITYKIIbIE MHOTOIPAaHHUKHU
[Tonstue npusmel. [Ipsimas u HakiioHHast npusMa. [IpaBunbsHas npusma. Ee ceuenue.

[lapannenenunen, cBoicTBa MNpsSMOYrolbHOTO —napauienenunena, ky0. CedeHue Kyoa,
napajuienenunena. [lupamuna u ee snementsl. Ceuenue nupamuibl. [IpaBunbHas nupamuza.

Vceuennas nmupamMuaa.

IpakTuyeckoe 3ansaTue 26. [Tnomans 60KOBOH U MOTHON TOBEPXHOCTH MPU3MBI, ITUPAMUJIBI.
IIpogdeccnonaibHO-OpHEHTHPOBAHHOE COJepKaHUe (COlepPKAHNe NPUKJIATHOTO MOTYJIs1)
IIpakTnuyeckoe 3ansatue 27. Ilpumepsl cummerpuit B mnpodeccun. CummeTpus B MPUPO/E,
apXUTEKType, TEXHUKE, B OBITY.

Tema 7.2

Tena BpaieHus.
unuuap, KonyC,
map.

Conep:xanue yueOHOro MaTepuasia

10

Hunuugp u ero snementsl. Ceuenne nuuinuHapa . PasBeprtka nmnunapa. KoHyc U ero 3jJeMeHTHI.
Ceuenue xonyca. Pazeeptka konyca. [llap u chepa. Bzaumuoe pacnonoxenue chepbl ¥ MIOCKOCTH.
Ceuenue mapa, cepsl.

IIpakTuueckoe 3ansaTue 28.1lnomaas MOBEPXHOCTH LIUIUHAPA U KOHYCA.
IIpodeccnonaibHO-OPHEHTHPOBAHHOE COJlepKaHue (ColepPKaAHNe MPUKJIATHOTO MOTYJIs1)
IpakTHyeckoe 3ansaTHe 29. Penienue npukiaaHbIX 3a1a4 HA MHOTOTPAHHUKH U TeJla BPallleHUs

Tema 7.3
I[Torsatue 006 o00BEME
Tena. OOBEMBI TEN

Conep:xanue yueOHOro MaTepuasa

12

[Tonarue o6 obwveme Tena. O6beM Kyba M HpsAMOYrosibHOro napamienenunena. O0beM NpU3MBbI U
mwHApa. OO0beMbl nupaMuibsl M KoHyca. OO0beM mapa M 1wiomans chepsl. ITomobue Ted.
OTHOIICHHE TUIONIA/IeH MOBEPXHOCTENH U 00bEMOB MOJOOHBIX TET.

10

IIpodeccnoHaNbHO-OPUEHTHPOBAHHOE CO/lep:KaHUe (CoAep:KaHHMe TNPUKJIATHOTO MOIYJIA)
IIpakTnueckoe 3anaTue 30. Vcrnonb3oBaHue KOMOMHAIMIT MHOTOIPaHHUKOB U TeJl BpallleHUs B
MPaKTUKO-OPHUEHTUPOBAHHBIX 3a/1adax

CamocrositesbHas padora Nell

IToaroroButs npe3entanuu / pedepatsl / coobmenus no teme «Tena [Inatona. ApxumenoBsl Tena»

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-06,
OK-07
I1IK 2.3
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Pa3nen 8. [IpousBoaHas pyHKIuM, ee mpuMeHeHHe 20
Tema 8.1 Conep:kanue y4e0HOro MaTepuaa 10
[Tonstue UucnoBas nocienoBaTesbHOCTh. [Ipenen nocienoBarenbHOCTU. 3aJa4l, IPUBOJAIINE K ITOHATHIO
IIPOU3BOIHOM. Ipou3BOIHON. OnpeeneHyne Npou3BoJHON. AJTOPUTM OTHICKAHUS IPOU3BOAHOM. 8 OK-01,
@opmyinel 1 npasuna | Gopmynsl  nuddepenupoBanud. Omnpenenenue ClnoxHoM ¢yHkuuu. I[IpousBogHAs CIOXKHOM OK-02,
nuddeperuupoBanust | GyHKIMU. ['€OMETPUUECKHMI CMBICI MPOU3BOAHON (YHKIMM. YPaBHEHHE KacaTeJbHOM K rpaduky OK-03,
byakunn. Ou3ndeckuii (MEXaHMYECKUH) CMBICI TIPOU3BOIHOM. OK-04,
IIpakTuyeckoe 3ansaTue 31 .Ilpasuna nuddepeHmpopaHus. 2 OK-05,
Tema 8.2 Cojepsxanue yueOHOro MaTepHaJia 10 OK-06,
[IpumeHeHue Monotonaocts (yHkimu. Touku skctpemyma. MccrnepmoBanue (QyHKIMH Ha MOHOTOHHOCTh W OK-07
IIPOU3BOHOM. noctpoenue rpadpukos. Haxoxxaenrne HanOoIbIIET0 1 HANMEHBIIETO 3HAYCHUH (PYHKITHIA. 6 1K 2.3
HccnenoBanus pyHKIMH U IOCTPOCHHUS €€ rpaduKa ¢ MOMOIIBIO TPOU3BOIHOM.
IIpodeccuonanbHO-OPHEHTHPOBAHHOE cO/lep:KaHMe (cofep:KaHHue NPUKJIATHOI0 MOLY.JIs)
IIpakTnuyeckoe 3anaTHe 32. HaxoxaeHne ONTUMAIBHOTO PE3yJibTaTa C MOMOILBIO IIPOU3BOJHOM B 4
MIPaKTUYECKUX 3ajauax.
IIpakTuyeckoe 3ansitue 33. torossiii ypok o teme «lIponsBogHast QyHKIUH, €€ TPHMEHEHUE
Pa3nen 9. UnTerpan u ero npuMeHenune 14
Tema 9.1 Coaep:xanue y4eOHOIro MaTepuasa 4 OK-01,
IlepBooOpazHas [lepBooOpaznas. IlpaBuna  HaxoxJeHuss mnepBooOpa3HbIX. HeompeneneHHbld — MHTErpal. OK-02,
GbyHKIIH. HenocpencTBeHHOE HHTETpUPOBAHHE. 4 OK-03,
Heonpenenennsrit OK-04,
WHTETpaT OK-05,
Tema 9.2 Conepsxanne y4eGHOro MaTepuaa 12 OK-06,
OnpeieeHHbIi Conep:kanue yueGHOro MaTepuasa 10 OK-07
HHTETpAl H ero | OnpeneneHHbIi MHTErpaji v ero cBoiicTea. [1nomanb KpUBOJIMHEMHON TpaneIuH. 4 1K 2.3
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MPUMEHEHUE IIpakTuyeckoe 3ansiTue 34. BeruucieHue onpeaeaeHHbIX HHTErPajioB
IIpakTnyeckoe 3ausiTue 35. Beruncienue miomaaei ¢ IOMOIIbI0 HHTErPAJIOB
IIpodeccnonabHO-OPUEHTUPOBAHHOE Co/lepkaHue (CoAepKaHue MPUKJIATHOTO MOITYJIs) 6
IIpakTnuyeckoe 3ansaTHe 36. Pemenue 3amay Ha NpUMEHEHHE WHTErpaia s BBIYHCICHHUS
(bU3NYEeCKUX BETMYMH U TUIOIIAACH
CamocrositeibHas padora Nel2
Beimonnenue rpadpudeckoil pabotsl «Beruncnenue miomanei Guryp ¢ HoMoIbI0 HHTErpana» 2
Paznea 10. D1eMeHTHl KOMOMHATOPUKH, CTATUCTUKU M TEOPHHU BePOATHOCTEH 16
Tema 10.1 Coaepixanue yueOHOIro MaTepuasa 6
OcHoBHble  MOHATHA | OCHOBHBIC TOHATHSI KOMOUHATOPUKHU. [lepecTaHOBKY, pa3MeIleH s, COYCTAHUSI. 4 OK-01,
KOMOMHATOPHKH IpakTH4eckoe 3anaTHe 37. Pemenne 3a1a4 110 TeMe «DIEMEHTH KOMOUHATOPUKHI 2 OK-02,
Tema 10.2 Coaep:xxanue yueOHOro MaTepuaJia 6 OK-03,
DneMeHThI teopun | CoObITHE, BEPOSTHOCTH COOBITHS, CIIOKEHHE U YMHOKEHHE BEPOSITHOCTEH 2 OK-04,
BEPOATHOCTEM IIpakTnueckoe 3ansiTue 38.Perienue 3a1a4 o onpeeaeHnI0 BEpOSTHOCTEN OK-05,
IIpodeccnonanbHO-OpEHTHPOBAHHOE CO/Aep:KaHUe (CoAepsKaHHe NPHUKJIAJIHOTO MOAYJISA) 4 OK-07
IIpakTnueckoe 3ansaTHe 39. BeposTHOCT B poecCHOHAIBHBIX 3a7a4ax K 2.3
Tema 10.3 Coaep:xaHue yueOHOro MaTepuaJa 4
DneMeHTHI JlMckpeTHas ciydaiiHasi BeIMUMHA, 3aKOH €€ PAaCIpeIesIeH s U YUCIOBbIE XapaKTePUCTUKH
MaTeMaTH4eCKOil Bapuanmonnsiif psna. Ilonuron gactor u rucrorpamma. CTaTUCTHYECKME XApPaKTEPUCTUKH psizia 2
CTaTUCTHUKH HaOJII0AaeMBIX TaHHBIX
IIpodeccuonanbHO-0OpHEeHTHPOBAHHOE CO/lep:KaHMe (ColepKaHNe MPUKJIATHOTO MOAYJIs)
IIpakTnueckoe 3ansitue 40. Pemenne mpakTudeckux 3agad Ha oOpaOOTKY YMCIIOBBIX JaHHBIX, 2
BBIUUCIICHUE UX XapaKTEPUCTHK.
CamocrositesibHas padora Nel3. Padora ¢ MHAMBHAYAIbHBIM IPOEKTOM. 2
[TonroToBka KOMIBIOTEPHOHN MPE3EHTALNH K 3aIIUTE UHAUBHIyaTbHOTO MPOEKTa
Pa3nen 11. YpaBHeHusi U HepaBeHCTBA 20
Tema 11.1 Coaepixanue yueOHOIro MaTepuasa 14
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OO6mmue METObI
pereHus ypaBHEHHH, | YpaBHeHus. PaBHOCWIBHOCTE ypaBHeHUH. OOIIuMe MpUEMbl pelieHus ypaBHEHUW. PamnmoHanbHbIC OK-01,
HEPABEHCTB, CHUCTEM | YPaBHEHHS U HEpaBEHCTBA. MppannoHanbHble YpaBHEHUS U HEPABEHCTBA 12 OK-02,
ypaBHEHUHI u | Meron untepBanoB. ['paduueckuii MeTon pemieHHs ypaBHEHUWH W HepaBeHCTB. [lokazaTenbHble OK-03,
HEPABEHCTB ypaBHEHHsS M HepaBeHCTBa. Jlorapudmuueckue ypaBHEHHS U HEPABEHCTBA. TpPUTOHOMETPUYECKHE OK-04,
YpaBHEHUsT U HEPABEHCTBA. YPAaBHCHUS W HEPABEHCTBA C MoayseM. HennHeliHble cuCTEMBbI OK-05,
ypaBHEHHU U HEPABEHCTB. OK-06,
OK-07,
IIpakTnueckoe 3ansaTue 41.JluHeiiHble cUCTEMbl YpaBHEHUI U HEPABEHCTB 2 K 2.3
Tema 11.2 Coaep:xanue yueOHOro MaTepuaJia 6
CocrasieHune 1 | CocTaBlIeHHE U PELICHUE 3a/1a4 C IOMOIIBIO0 YPABHEHUN 2
pemieHne  3ama4  C | IIpogeccnoHaIbHO-OPHEHTHPOBAHHOE COAepKaHMe (CoAep/KaHue IPUKJIATHOTO MOLYJIs)
noMOIIbI0 ypaBHeHHH | IIpakTuueckoe 3ansitue 42. CocraBieHue W peiieHne MPOPECCHOHATBHBIX 3371ad C ITOMOIIBIO 4
YpaBHEHUU
IIpakTnueckoe 3ansaTue 43. TOroBbIil ypok 1o TeMe «YpaBHEHUS U HEPABEHCTBA»
IIpomexyTounasi arrecranus ( auddepeHIHPOBaHHBIN 3a4eT) 1
IIpomexyTounas arrecranus (JK3amMeH) 24
Bcero: 267

25




3. YeaoBus peaausanyuu NporpaMmbl 001eo0pa3oBaTe/IbHOM IHCIHILIHHBI

3.1. lna peaqu3anuu NPOrpaMMbl THCHHMIIMHBI JOJLKHBI ObITh MPeIyCMOTPeHbI cieaylolue
cnenuajJbHble MOMEIeHHsT:

Peanuzanus mporpaMMbl JUCIUIUIMHBI TPEOYET HAMYHS YI€OHOTO KaOWHETa MAaTEeMAaTHKH.
O6opynoBanue y4eOHOT0 KaOUHETa!

- MOCAJIOYHBIE MECTA 10 KOJIMYECTBY 00YJArOIIUXCS;

- pabouee MeCTO IpernoiaBaTers;

- KOMIUIEKT y4eOHO-HarJISITHBIX TTOCOOHIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUAEOMATEPHUATIOB;

- 3aJJaHMs JUI1 KOHTPOJIBHBIX PadoT;

- po(heCCHOHAITLHO OPUCHTUPOBAHHBIC 3a/IaHUS,

- MaTepHUallbl IK3aMeHa.

TexHuueckue cpencTra 00y4IeHUs:

- IEPCOHATILHBIN KOMITBIOTEP C JTUIICH3MOHHBIM ITPOrPAaMMHBIM 00eCIICUCHUEM;

- IPOEKTOP C HIKPAHOM.

3.2. UndopmanuonHoe odecrnedenne o0yueHust
OcCHOBHbBIE HCTOYHUKH:

1. boromonoB, H.B. AnreOpa u Hayana aHajau3a . YydeOHOE IOCOOHME IS CPEIHEro
npodeccuonansuoro obpazosanus / H. B. boromonos. — Mocksa : U3natensctBo HOpaiit, 2023. —
240 c. — (IlpodeccuonanmpHoe obOpazoBanme). — ISBN 978-5-534-09525-8. —  Tekcr
AJIEKTPOHHBIN // Ob6pa3oBarenbHas iatdopma IOpaiit [caiT]. —
URL: https://urait.ru/bcode/511954

2. Boromosos, H. B. Maremaruka : yaeOHHUK JUTst CPEAHET0 MPOoheCcCHOHATLHOTO 00pa3oBaHus /
H. B. boromonog, II. . Camoiinenko. — 5-e¢ u3a., mepepad. u gomn. — Mocksa : M3gaTenscTBO
HOpaiit, 2023. — 401 c. — (IlpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-07878-7. —
Texer :  oanektponsnsld  //  OOpazoBarenpHas  minatdopma  IOpaitit  [caiit]. —
URL: https://urait.ru/bcode/511565 .

3. boromonos, H. B. Ilpaktuueckue 3ansTHs 1o MareMaTuke B 2 4. Yacte 1 : yuebHOE mocobue
uis cpenHero mpodeccuoHansHoro obpaszoBanus / H. B. boromonos. — 1l-e u3g., mepepab. u
nor. — Mocksa : U3narensctBo HOpaiit, 2023. — 326 c¢. — (IlpodeccuonansHoe oOpa3oBaHue). —
ISBN 978-5-534-08799-4. — TekcT : anekrponHsblit / OOpa3oBatensHas miatdopma FOpaiit [caift].
— URL:

4. Boromonos, H. B. [Ipaktudeckue 3ansTus Mo Mmaremaruke B 2 4. Yactp 2 : yueOHOe mocobue
uig cpenHero mnpodeccuonansHoro obpaszosanus / H. B. boromonos. — 11-e uszg., mepepad. u
non. — Mocksa : M3garensctBo FOpaiit, 2023. — 251 ¢. — (IIpodeccnonanpHoe 00pa3oBaHKE). —
ISBN 978-5-534-08803-8. — Tekcrt : anekTponHsiii / O0pa3zoBarenbHas miardopma FOpaiit [caiit].
— URL: https://urait.ru/bcode/512669

5. Kpemep, H. III. Marematuka st komemkeit: yaeonoe mocooue mist CI1O / H. 1. Kpemep,
O. I'. Koucrantunosa, M. H. ®punman; nox pea. H. III. Kpemepa. — 11-e uzn., nepepab. u gon. —
M.: UznarensctBo FOpaiit, 2023. — 362 c. — (Cepus : [Ipodeccnonansnoe oopazoBanue). — ISBN
978-5-534-15601-0. Pesxum noctyma: https://urait.ruy/.

I[OHO.]IHI/ITCJII)HI)IC HCTOYHUKMU:

1. HayuHo-momynsipHblii  ¢u3MKo-MaTemMaTuueckuid kypHan «Ksant». @®opma poctyma:
http://kvant.ras.ru

2. Hayunsri xypHan «Crynenueckuii». @opma gocryna: https://sibac.info/journal/student

3. Bcepoccwuiickue unTepHeT — onmumnuaasl. opma pocryma: https://online-olympiad.ru

26


https://urait.ru/bcode/511954
https://urait.ru/bcode/511565
https://urait.ru/bcode/512668
https://urait.ru/bcode/512669
https://online-olympiad.ru/

4. EnunHas xosuekius nuppoBbIX 00pa3oBaTelbHBIX pecypcoB. dopma mocryma: http://school-
collection.edu.ru

5. Hayunas snextponHnas oubnunoreka. @opma nocryna: https://elibrary.ru

6. OTkpbITHII KOJUTEK. Marematuka. @opma mocryma: https://mathematics.ru

7. TloBropum maremaTtuky. ®opma mocryma: http://www.mathteachers.narod.ru

8. CmpaBoYHHK o MaTeMaTHKe TSt IIKOJIbHUKOB. dopma JOCTyTa:
https://www.resolventa.ru/demo/demomath.htm

9. Cpennss marematudeckasi uHTepHeT mkoia. @opma gocryma: http://www.bymath.net

10. ®enepanbublii mopran «Poccuiickoe odpasoBanuey». Popma mocryma: http://www.edu.ru
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4. KoHTPOJIb M OlleHKA Pe3yJbTATOB 0CBOEHHS 00111e00pa30BaTeILHOM

JTUCIHHUILINHBI

KoHTpo.1b U OueHKa pe3ynbTaToB OCBOEHUS 00I1e00pa3oBaTeNbHON AUCIUILIMHBI PACKPBIBAIOTCS

qepe3 AUCHUIINIMHAPHBIC PE3YIbTATHI,

HaITpaBJICHHBIC

Ha  (QopMupoBaHHE  OOIIMX

HpO(bCCCI/IOHaJ'IBHBIX KOMHCTCHHI/Iﬁ I10 pasaciiaM U TEMaM COACPIKaAHUA y‘IC6HOFO MarcepuaJia.

)51

Oob6masi/mpodeccnoHabHasA Pasznen Tun oueHOYHbIX MEPONIPUATHS
KOMIETEHIUs
OK 01 P 1, P 2, P| TecrupoBanue
- 3, P'5, P 6,| Yerusiii onpoc
OHHUMATh CYITHOCTh M COLUATBHYIO P7 PS8 P .
56 N ) ’ MareMaTHUECKUil TUKTaHT
3HAYMMOCTb CBOCH Oyyiueii npodeccuu, |9 p 10, P c p
IIPOSIBJIATH K HEW YCTOWYMBBINA HHTEPEC. 11 amocTosTelIbHaA padoTa
HuddepennupoBanHblii 3a4eT
BeimonHenue sK3aMeHaIMOHHBIX
3aJlaHUN
OK 02 P 1, P 2, P| TecrupoBanue
5 4, P 5, P 6, | Vcruwlii onpoc
Opranu3oBbIBaTh COOCTBEHHYIO P7 PS8 P .
) J MatemMaTHu4ecKuii JUKTaHT
JeSITeIbHOCTD, BEIOUPATh TUITOBBIE 9, P 10, P c p
METOJIbI ¥ CITIOCOOBI BBITIOJTHEHUS 11 amocTosTelIbHaA padoTa
npoQecCHOHATBHBIX 337134, OLIEHUBATh UX AuddepennnposanHblii 3a4eT
5 PEKTHBHOCTD U KAYeCTBO. BrimonHeHne sK3aMeHaIMOHHBIX
3a7aHui
OK 03 P 1, P 2, P | TecrupoBanue
3, P4, PS5, | Vernsiit onpoc
[IpuHUMATh pelieHus B CTAaHIAPTHBIX U P6.P 7. P .
’ ’ MatemaTuyecKkuil AUKTAHT
HECTaHJAapPTHBIX CUTYAIMsIX U HECTH 3a 8, P9, P10, CamocTosTeNbHA paGoTa
HUX OTBETCTBEHHOCTb. P11
JuddepennrpoBanHblii 3a4eT
BrimonHeHne sk3aMeHaIMOHHBIX
3a1aHuI
OK 04 P 1, P 2, P | TecrupoBanue
3,P4P5,P | Vermsii onpoc
OcCyIIecTBIATH MOUCK U UCTIOH30BAHHE 6. P7.P 8 .
6 . ’ ’ > | MaTtemaTHuecKuil TUKTAaHT
HHGOPMALIIH, HEOOXOMMMOI A1 P9, P10, P CamocrosiTenbHas pabota
3¢ (EKTUBHOTO BBITOJIHEHHS 11 p .
npodecCHOHAIBHBIX 3a/1ad, Auddepentupoantblii 3auet
npo(ecCHOHANTBHOTIO U IMYHOCTHOTO BrIMONHERNE SK3aMEHAIHORHbIX
pa3BuUTHSL. 3a7laHui
OK 05 P 1, P 2, P | TecrupoBanue
5,P 6, P 7, | Vernsit onpoc
Hcnonk3oBath HHGOPMAIIMOHHO- PS PO P .
’ ’ MatemMaTuyecKuii AUKTAHT
KOMMYHHKAITMOHHBIE TEXHOJIOTHUU B 10,P 11

npodeccnoHanbHOM e TeIbHOCTH.

CamocrosrenbHas padoT
JuddepeHnpoBaHHbIi 3a4eT
BrimonHenune sK3aMeHaIOHHbBIX
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3aIaHUN

OK 06 P 1, P 5, P | TecrupoBanue
6, P 7, P 8, | Vcrnsiit onpoc
PaGorath B KOJJIEKTHBE U KOMaHJIE, P9 P1] .
’ MatemaTuyecKkuil AUKTAHT
3¢ PeKTUBHO 00IIATHCS ¢ KOJIJICTaMH,
PYKOBOJICTBOM, IOTPEOUTEIISIMHU. CamocrostenbHas pabora
HuddepennpoBanHblii 3a4eT
BrinmonHenune sKk3aMeHaIMOHHbIX
3aaHui
OK 07 P 1, P 2, P| TecrupoBanue
3,P4, VcTHBI onpoc
Bpath Ha cebs1 OTBETCTBEHHOCTH 3a paboTy .
P5P6 P MareMaTH4eCcKUil TUKTAHT
YJICHOB KOMaH Ibl (TIOTYNHEHHBIX ), s )
pe3yiabTaT BHITIOJHEHUS 3aJaHH. 7, P 8, P 9, | CamocrostenbHas pabot
P10,P 11 HuddepennpoBaHHbIii 3a4eT
BrimonHeHne sk3aMeHaIMOHHBIX
3alaHUN
[IK 2.3 OcyuiecTBisITh HaNAAKY, P 1, P 2, P | TectupoBanue
HACTPOWMKY, PETYJIMPOBKY U MIPOBEPKY 3,P4, YcTHBIM onpoc
TPAaHCIIOPTHOI'O PaaruO3JICKTPOHHOI' O P5P7. P MaremMaTH4eCKUil JUKTAHT
2 b
00OpYIOBaHUS U CHCTEM CBSI3H B 8, P9, P10, | Camocrosensuas pabora
71a00paTOPHBIX YCIOBUAX U HA O0BEKTaX. | p |1 JlndbdepeHIMPOBAHHEIH 3a4eT

BrimosnHeHMe pK3aMeHaIMOHHBIX
3alaHUN
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5. TEMATUHKA HWHIAWBUIAYAJBbHbIX ITPOEKTOB.
1.HenpepwiBHBIE TpOOH.
2.1IpuMeHEeHHE CI0KHBIX IPOLEHTOB B SKOHOMHUYECKUX pacdyeTax
3.[TapanenbHOE IPOEKTUPOBAHUE.
4.Cpennue 3Ha4€HUA U UX IPUMEHEHHUE B CTATUCTHUKE.
5.BekTopHOe 3aaHue NPSAMBIX U IUNIOCKOCTEH B IIPOCTPAHCTBE.
6.C10’)keHHE TAPMOHHYECKHUX KOJICOaHMIA.
7.I'paduueckoe penieHne ypaBHEHUH 1 HEPABEHCTB.
8.IIpaBWIIBHBIE U MTOJIYNIPABUIIbHBIE MHOTOTPDAHHUKH.
9.KoHnueckue ceueHus ¥ X IPUMEHEHUE B TEXHUKE.
10.ITonsiTre quddepeHnrana u ero IPUIoKEHUS.
11.Cxembl TOBTOPHBIX HCTIbITaHUM bepHyrmim.
12.WccnenoBanyie ypaBHEHUN U HEPABEHCTB C apaMETPOM.
13.3aaum Ha BBIYMCIICHUE TUIOLIA/IeH K 0OBEMOB TeJl BPAIlleHUss | MHOTOTPAHHUKOB
14.3anaun Ha HanOosblIee U HAMMEHbIIIee 3HaU€HUE BEJIMUUH U METObI UX PEIICHUS
15.VppaunonanpHOCTH B apxuTekType. [1o1KoBOOOpa3HbIe U CTpenbyaThie apKu U KYIoJia
16.KommuiekcHble uncia
17.ITupaMuipl - camble COBEPIIEHHBIE COOPYKEHUS B MUPE
18.Cratuctuueckoe uccienosanne «Mup yBI€4eHUH COBPEMEHHOTO CTYACHTa»
19.®yHK1IMH B IPUPOJIE U TEXHUKE
20.ITpaBuyibHbIE MHOTOI'PAaHHUKHU B HAayKe U IMOBCEAHEBHON KU3HU
21.Erunerckue nMpamMuibl - COBEPLIEHCTBO (DOPMBI
22.Yenosek. Marematuka. Xenesnas nopora
23JIorapudmbl BOKpYT Hac
24.Crniupalii B MaTEeMaTHKE U OKPYXKAIOIEM MHUPE.
25.TaiiHbl 30JI0TOTO CEYECHHUS.
26.«MaremaTnueckoe» uckycctso M. K. Dmepa.
27.I'padbl ¥ X IPUMEHEHHE.
28.I'eomeTpus B )KUBOIKCH, CKYJBIITYPE U APXUTEKTYpE.
29.@pakranpHas T€OMETPUSI.
30.Hacnenue [udaropa.
31.Teopust BEpOATHOCTEN B a3apTHBIX UIPax.
32.CuMMeTpusi — OCHOBOIOJIATalOIIMNA MPUHITUIT YCTPOMCTBA MUPA.
33.IIupamMub! B IPOLLIOM, HACTOSIIEM U Oy TyIIEM.

34.Mopuc Duiep - MaTeEMaTHKa WA UCKYCCTBO?



35.I'apmonus u coBepuieHCTBO [ITaTOHOBBIX TeT.

36.00beMbI U IUI0LIAIM TOBEPXHOCTEHN IPAaBUIIbHBIX MHOIOTPAHHUKOB U TE€Jl BPALICHUS;
37.AmopdHbIie U300paKEHUS;

38.I'apMOHUs B apXUTEKTYpE — HEJIMHEWHAs TIEPCIIEKTUBA;
39.Erunerckue nupaMu/ibl;

40.Y30pbl CHMMETPHH;

41.3050TOC CEUEHUE U TUPAMUA;

42.MaTteMaTuKa U apXUTEKTypa;

43.30710ThIe CIUPAJIM U “TIEHTaroHajJbHas CUMMETPHUS B )KUBOU IIPUPO/IE;
44 TailHa eruneTcKoro KajJeHaaps;

45.MatemaTrka U rapMOHHS B MY3bIKE;

46.Yucna [Tudaropa u cpeanee rapMOHHNUECKOE B MY3BIKE;

47 Matemaruka Juis OyayIiero u B Moeit mpodeccuu;

48.I1porieHTHI B HaIIEH >KU3HHU.

49.I'paduyeckoe mpeacTaBiIeHUE CTATUCTUYECKUX JIAHHBIX.
50.MaTtemaTu4ecKkrue OCHOBBI CTUXOCIIOKEHUSI.

51.MaTtemaTu4yecKkrue OCHOBBI MY3bIKAJIbHBIX CO3BYUH.

52.Maremartuka pacCTeHUN U )KUBBIX OPTaHU3MOB.

53.Maremaruka 1 3aKOHbI KPacOTBHI.

54.MaremaTnueckuii IBETHUK: po3bl ['Buno I'pannn.

55.Yeptexu, GpUrypsl, TMHUMA 1 MaTeMAaTHYECKUE PAcUyeThl B KPOHKE U IIUTHE.
56.Maremaruka u coprt.

57 MopenupoBanue 0COOEHHOCTEHN IIaXMaTHON JOCKH.

58.Hymeponorus — Mu¢ min peanbHOCTb?

59.Teopus BEpOATHOCTEN B JKU3HU ITYEIL.

60.MaremMaTruueckoe MOJAETUPOBAHUE OKPYKAIOIIEN CPEIBI.

61.3010TO€E CeueHuE B MaTEMaTHKeE.

62.I'apmonnyeckuii TpeyroiabHUK Jleiionuma. Mcropus u npuunHbl BOSHUKHOBEHHUSL.
63.Uncna ®ubonayun CBoicTBa M MPUMEHEHUE ITPH PELLICHUHU 3ajay.
64.YUucna Mepcena. CoBepuieHHbIe yncia. Teopema Ditnepa.

65.Ceru llTelinepa.

66.MaremMaTudecKuii OUIbSPI.

67.Cou3mbl 1 TapaOKCHI.

68.MaTteMaTuuecKre XapaKTEPUCTUKU ETUIIETCKUX TTUPAMHU/I.

69.lnoaHTOBBI YpaBHEHUS.
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PELIEH3US
Ha pado4yI0 nporpamMmy 0011eo0pa3oBaTeJIbHON JUCHUIJINHBI «
MaremaTuka» ajs cnemuajbHocTi 11.02.06 Texuuueckas 3kcnjayaTamus
TPAHCIIOPTHOTO PAIN03JIEKTPOHHOI0 000pyI0BaHMs (110 BIAaM TPAHCIIOPTA)

[Ipennmaraemass pabodast mporpamma oOMmE00pPa30BATEIHLHON  TUCIIUTIIUHBI
«Marematuka» paszpabotana Ha ocHoBe DenepanbHOro rocyaapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAapTa CpeAHero MnpodeccCuOHATBLHOTO O00pa3oBaHUus U C
y4eTOM MPUMEPHOUN porpamMmbl 0011e00pa3oBaTeIbHON AUCIUIUIMHB « MaTeMaTruka
yTBEPKJIEHHOM Ha 3aceganuu CoBeTa Mo OIEHKE COJEPKaHMs U KauecTBa MPUMEPHBIX
pabounx mporpamMM o00IIe00pa30BATEILHOIO0 M TYMAHUTAPHOTO IMKJIOB CPEIHEro
npodeccronanbHoro oopazoanus [Iporokosn Ne 14 ot 30 HosOpst 2022 1.

OO6mieoOpa3oBaTenbHas TUCIUIUIMHA «MaTemaTuka» SBISICTCS 00s13aTeIbHOM
4acThI0 00111€00pa30BaTEeIbHOIO LMKIIA 00pa30BaTENIbHON MTPOTrPaMMBbI B COOTBETCTBUU
¢ ®I'OC cneumansHoctn 11.02.06 TexHuueckass 3KCIUTyaTtanus TPaHCIOPTHOTO
PaAMOAIEKTPOHHOTO 000py10BaHUs (IO BUaM TPAHCIIOPTA) .

Pabouast mporpamma paccuutana Ha 217 ayauTOpHBIX 4aca, B TOM 4wucie 86
JacOB MPAKTHYCCKUX 3aHATHH, H COACPXKHUT MACHOPT pabodeld MPOrpaMMBbl,
pPacKphIBAIOIMINN 007acTh MPUMEHEHUS NPOTPaMMBbI, MEIW 3aJaqd JUCITUIUIMHBI, a
TaK)Ke€ KOJMYECTBO YAaCOB HA OCBOCHHUE MPOTpaMMbl. TeMaTHYECKUH TUTaH OTpakaeT
coJiepkaHue y4eOHOTO MaTepuala, IepeueHb MPaKTUISCKUX 3aHATHH.

3mech TakXKe YyKa3aHbl YCIOBUS peaU3alMi MPOTPAMMBbI  JUCITUTUIHHBL:
TpeOOBaHMSI K MHUHUMAIBHOMY MAaTE€pPUATBHO-TEXHUYECKOMY OOECIICUeHUI0, K
opraHuzainuu 0o0pa3oBaTEIBLHOTO Mpolecca, K  HUHPOPMAIMOHHOMY OOECIICYCHHIO
0o0y4YeHHUs | T.]I.

Pe3ynpTaToM OCBOGHHS TIPOTPaMMBbI JTUCIUILIMHBI  SIBJSICTCS  TIOJTYYCHHE
oOyJaromuMuUCId 3HAaHUW W yMEHUM, OOECHEUYMBAIONIMX OBJIAJICHUE OOLIUMHU
KOMITETCHIIUSIMHM 110 CITeIMAIbHOCTH. KOHTpOJIb M OIleHKa PE3yJIbTaTOB OCBOCHMS
y4eOHOM AUCITUTUIMHBI TAKXKE COIEPIKATCS B IporpamMmme.

.
[
Periensenr: ' 777777/~ ¥ K.I Mouuypa, npernogasareib

1

TTXKT — ¢punmana PI'YIIC
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PELLEH3US
Ha pado4ylo nporpamMmy 0011e00pa3oBaTeJbHON JUCHUIIJINHBI
«MaremaTuka» ais cneuuajbHocTi 11.02.06 TexHuueckas 3kcnayaTanus
TPAHCIOPTHOTO PAJAN03JIEKTPOHHOI0 000py10BaHus (110 BHIAM TPAHCIIOPTA)

PabGouass mporpamma o011e00pa30BaTeIbHON JUCHUIUIUHBI «MaTtemaTukay
pa3paboTaHa Ha OCHOBE (eJepaIbHOTO T'OCYJapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa cpeaHero oOiiero oOpa3oBaHUS M C YYETOM IPUMEPHOH MPOTPaMMBI
ob1eoOpa3zoBarebHON aucHMIUIMHBL "MaTtematuka" mia crneruaibHoctd 11.02.06
TexHuyeckas dKCIUTyaTalusi TPAHCIOPTHOIO PaJAMO3JICKTPOHHOTO 000pyAoBaHuUs (TI0
BHJIaM TPAHCIIOPTA)

B paloueii mporpamMme maHO cojep)KaHHWE W3JIaraeéMoro marepuana Jyis
OBJIAJICHUSI KOHKPETHBIMU 3HAHUSIMU 10 TPEAMETY U IPUMEHEHHSI €r0 B IPAKTUYECKOM
nesitenbHOocTH. [Iporpamma  cofepKUT 4YeTKo CGHOPMYIUPOBAHHBIA KOHEYHBIN
pe3ynbTaT 00y4ueHus: 3HaHus1, yMeHUs, cooTBeTcTBYIoe PI'OC.

CTpykTypa mOporpaMMbl COOTBETCTBYET NPEIBSABISEMBbIM TpPEOOBAHUAM U
COJEPKUT: TEMATHUUECKUW IUJIaH JUCUUIUIMHBI, TpeOOBaHUS K MHHUMAIBHOMY
MaTepuaIbHO-TEXHUYeCKoMY oOecreueHnto. Kpome Toro, oHa cofepKUT KOHTPOJb U
OLICHKY PE3yJIbTaTOB OCBOEHHUS JAMCLMIUIMHBI, KOTOPbIA BKIOYAeT (JOPMBI U METOJIbI
KOHTPOJISL U OLIEHKH Pe3yJIbTaToB 00yueHus. M3yueHnne nporpaMMbl IpeaycMaTpUBaeT
PENpPOAYKTUBHBIN U MPOTYKTUBHBIA YPOBEHb YCBOCHHUS yU€OHOI0 MaTepuasa.

Marepuan pabodeit mporpamMmbl  00IIe00pa30BaTEIbHON  AUCITUTIINHBI
«MareMatrka» palioOHaIbHO U YETKO pachpeicsi€éH M0 BPEMEHH, IO COACPKAHUIO H
HarmpaBjeHusM. PazpaboTtunkamu mogoOpaHa TeMaTHKa MPAKTHUCCKUX 3aHSITHH, YTO
MO3BOJIAET C(hOPMHUPOBATH HEOOXOIUMBIC YMEHHUS M HABBIKH.

PaGouass mporpamma pexomMeHAOBaHa K MpuMeHeHuto B yupexaeHusx CIIO
st cnermanbHocT  11.02.06  TexHuueckas JKCIUTyaTtanust — TPaHCIIOPTHOTO
PaIMOdIEKTPOHHOTO 000py10oBaHus (10 BUaM TPAHCIIOPTA)

IIpenoaaBarens 'BIIOY KK

«Tuxopeuku TEXHUKYM OTPACIIEBBIX TEXHOJIOTHI

. M.H. Anpstkuna
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