MMHHCTEPCTBO [MTPOCBEILLEHNS POCCUIMCKOM GEJEPALIN

OENIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE YUYPEXX/IEHUE
JOITOJIHUTEJIBHOI'O [TPO®ECCHUOHAJIBHOI'O OBPA30OBAHMA

«MHCTUTYT PA3BUTUA [TPOPECCHUOHAJIBHOI'O OBPA3OBAHU A »

PABOYAS ITPOI'PAMMA
OBIIIEOBPA3OBATEJILHOM JUCHUIJIAHBI

«MaTeMaTuKa»

1J1s1 MpodeCCHOHAIBHBIX 00Pa30BaTeIbHBIX OPraHU3 AN

Pervon PecniyOimka bypstust
Haumenosaunue 21.02.08 IIpukiamgaas reoae3us
CHenuaJIbHOCTH

®UO npenogasarens IlIuperopoBa CasHa CepreeBHa




COJEPKAHME

1. OBILIAS XAPAKTEPUCTUKA TIPUMEPHOM PABOYEH ITPOI' PAMMBI

OBILEOBPA30BATEJIbHON JUCLUTUIMHBI 4
2. CTPYKTYPA U COJIEPYKAHUE OBII[EOBPA30BATEJBLHOI
JACITUTIMHBI 15

3. VCJIOBUS PEAJIU3ALIMU TTIPOTPAMMOBI OBLLIEOBPA30BATEJILHOM
JTIUCLIATUIUHBI
36

4. KOHTPOJIb 1 OUEHKA PE3VYJIbTATOB OCBOEHUA
OBIIEOBPA30OBATEJIbHOM JUCIATIIMHBI 38



1. OBIIASA XAPAKTEPUCTHUKA IMPUMEPHOMU PABOYEN
INIPOI'PAMMBbI OBIHEOBPABOBATEJILHOﬁ JAUCIHUAIIJINHBI
«MareMaTHKa»

1.1. Mecto AUCUMIUIMHBI B  CTPYKType  npodeccHuoHATbHOI
o0pasoBareabHoi nporpammsl CIIO:

O6mieobpazoBaTenpHas AUCHUILIMHA «MaTeMaTuka» SBISICTCS 00s3aTeIbHON
JacThl0  00IIe00pa3oBaTeIbHOTO IIMKJIA 00pa3oBaTelbHONH MpOrpaMMBl B
cootBeTcTBHM ¢ DI'OC 1o cnennanbHoctu 21.02.08 Ilpuknaanas reoae3us

1.2. llesn u muIaHUpyeMble pe3yJibTaThl 0CBOCHUS] TUCIHUIJIMHBI:

1.2.1. Heapb AuCUMILIHHBI

Conep:kanue MporpaMmbl  0011€00pa3oBaTEILHON JUCHUILIMHBL «MartemMaTukay
HAIpaBlIEHO Ha JOCTH)KCHHE pE3yJbTaTOB €€ M3yUYeHHsS B COOTBETCTBUU C
tpedoBanusiMu PI'OC COO ¢ yuerom npodeccuonanbHor HanpasiieHHOCTH PI'OC
CIIO.

1.2.2. Tlnanupyembie pe3yabTaThbl OCBOeHHs 0011e00pa3oBaTeIbHOM
aucuIIMHbI B c0oTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO
Oco0oe 3HaueHue AUCHUIUIMHA uMeeT rpu popmuposanuu u pazsutun OK u 1K (OK

yKaszwvlgaromesi  u3  Hosozo  maxkema ~@IOC  CIIO 2022 200a no
npogheccuu/cneyuanbHocmu)



O01Me KOMIeTeH NI

IInanupyemMsble pe3yJbTaThl 00yYeHHs

Oo6mme!

JucuMILInHAPHbIE?

OK 01 Boi6upats cioco0Obl
pelieHus 3a1a4
podhecCHOHATLHOM
NesITeIbHOCTH
PUMEHUTEIBHO

K Pa3IMYHBIM KOHTEKCTaM

- chopMupoBaTh  TPAKIAHCKYIO  IO3HUIIHIO
00yyaromerocsi Kak akTUBHOI'O U OTBETCTBEHHOI'O
4JIeHa POCCUICKOro OOILECTBa;

- TOTOBHOCTb K T'yMaHUTapHOH U BOJOHTEPCKOU
NesITeNIbHOCTH;

- 0CO3HATh JIMYHBIM BKJIaJA B TIOCTPOCHUU
YCTOMYUBOTO OYAyIIEro;

- chopMupOBaTh MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO ~ COBPEMEHHOMY  YPOBHIO

pa3BUTHs HAyKd M OOIIECTBEHHOM MpPaKTUKH,
OCHOBaHHOTO Ha Jyasnore KYJIBTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTa B
[OJINKYJIbTYPHOM MHPE;

- CaMOCTOSITENIbHO ¢bopmynupoBath u
AKTyaJIM3MpOBaTh MpoOIEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- BHOCUTb KOPPEKTUBEI B JCATCIbHOCTh, OLICHUBATDH
COOTBCTCTBUEC PE3YJILTATOB MLCJIAM, OLCHUBATDH

- BJAJETh METOJAMH JI0KAa3aTeIbCTB, aJrOPUTMaMHU pELICHUS
3ajay; yMmMeHue (HOpMyIUpOBaTh OIpPEIENICHHUs, AKCHOMBI U]
TEOpEMBI, NPHUMEHATH MX, [IPOBOJUTH  JIOKA3aTEJIbHBIC
[pacCyXXJIEHHUs B XOJI€ PELICHHUs 3a/1ay;

- YMETb ONEepUpPOBATh MOHATUAMHU: CTETIEHb YHCIA, JOTapH(pM
YUCJIa; YMEHUE BBINOJHATH BBIYUCICHUE 3HAYCHUH W
peoOpa3oBaHus BBIPAXKEHUN €O CTEMEHSIMH M Jorapudmamu,
peoOpa3oBaHus IPOOHO-PALIIOHAIBHBIX BBIPAXKEHU;

- YMETb BBIOMPATh MOAXOASIINN U3Y4EHHBINH METOT ISl pEeLCHUS]
3a/1a4y, pacro3HaBaTh MaTeMaTUYECKHe (bakThI y
MaTeMaTUYeCKUe MOJIeM B MPHUPOJHBIX M OOIECTBEHHBIX|
ABJICHUSAX, B HCKYCCTBE, YMEHUE [PUBOJUTL IIPUMEPHI
MaT€MaTHYeCKUX  OTKPBITUM  POCCUHCKOM W MHPOBOWU
MaTeMaTUYeCKON HAayKU.

- YMETh OIEPUPOBATh MOHATUAMM: MHOXECTBO, ITOJAMHOKECTBO,
OIEpALK HaJl MHOKECTBAMU; YMETh HUCIIOIb30BATh TEOPETUKO-
MHOXECTBEHHBIH aIIapar JJis ONMCAHNS PEANbHBIX POLECCOB U
SIBIICHUI M IPH PELLIEHUH 33]1a4, B TOM YUCIIE U3 IPYTUX Y4EOHBIX|

[PUCKHU HOCJ'I@)ICTBI/Iﬁ JACATCIIBHOCTH,

[IpeIMETOB;

! VkaspIBaloTCs IMYHOCTHBIE U METANPEAMETHbIE pe3ynbTaThl u3 PTOC COO (B nocneaueii penaxiuu ot 12.08.2022) B otriaroasHoit Gopme, GopMuUpyeMble
001eo0pa3oBaTeNbHON JUCITUTLTHHOM
2 lucuunnuHapHble (MpeaMETHBIE) Pe3yIbTaThl YKa3bIBAIOTCS B COOTBETCTBUHM € MX MONHBIM nepeuneM Bo ®IOC COO (B nocnenneit pegakuuu ot 12.08.2022



- pa3BUBaTh KPEaTUBHOE MBIIJICHUE TIPU PEUICHUN
PKI3HEHHBIX TPOOIeM;

- CHIOCOOHOCTH U TOTOBHOCTh K CAMOCTOSITEIIBHOMY
[MOMCKY METOJIOB PEIICHMs MPAKTUYECKUX 3ajad,
[MPYMEHEHUIO Pa3JIMYHbIX METOI0B MTO3HAHUS;

- CTaBUTh U (POpMYIHpPOBATH COOCTBEHHBIEC 3a/1a4M
B 00pa30BaTEIbHON NIEATEILHOCTH W JKM3HEHHBIX
CUTYaIHsIX;

YMETb HMHTETPUPOBATh
[peAMETHBIX 00JIaCTeH;
BBIIBUTAaTh  HOBBICE  HJCH,
OpUTHHAJILHBIC TTOIX0/bI U PEIICHUS;
- UIMETh BHYTPEHHIO MOTHBALMIO, BKIHOYAIOLIYIO
CTPEMJICHHE K JIOCTHXKEHHUIO eI U YCHexy,
OITHMU3M, WHUIIMATHBHOCTD, YMEHUE
ITeliCTBOBATE, MCXOA U3 CBOMX BO3MOKHOCTEH

3HAaHUA M3 PA3HBIX

npeajiararnb

- YMETh ONEpPHPOBATh MOHATHUSAMH: HATYypaJbHOE YHCIIO, LIET0E
YHUCJIO, OCTATOK [0  MOAYJI0, PpAalMOHAJIbHOE  YHCIIO,
MpPAaOHAIBHOE YHCIO, MHOXKECTBA HATYPaJbHbIX, ILENbIX,
PAllMOHATIBHBIX, JAEUCTBUTEIBHBIX YHCEN;, YMETh HCIIOIb30BaTH)
NpU3HAKK JISTMMOCTH, HAMMEHBIIMHA OOIIMA JeiIuTeNs |
HanMeHblIee o0IIee KpaTHoe, anropuT™ EBKiHa npu penieHuy|
3a7a4; 3HAKOMCTBO C PA3IMYHBIMU MO3UIMOHHBIMU CHCTEMaMH
CUHCIICHUS;

YMETh ONEPHPOBaTh MOHATHSIMHU: KOMIUIEKCHOE YHCIIO,
COTIPSDKEHHBIE KOMIUIEKCHBIE 4YHCIAa, MOJYJIb U apryMeHT
KOMIUIEKCHOTO 4YHcia, (GopMa 3aliCH KOMIUICKCHBIX YHUCEN
(reomeTpuueckasi, TPUTOHOMETpPUYECKass M ajiredpamveckas);
YMETb  TPOU3BOMUTH  apudMeTHdYeckue  JEHCTBUS  C
KOMITJIEKCHBIMHU YHCJIaMU; TIPUBOIUTH PUMEPHI UCTIOIB30BaHUS]
KOMITJIEKCHBIX YHCEII;

YMETh MOJEIHPOBATh pEAIbHbIE CHTYalldd Ha S3bIKE
MaTeMaTHKH; COCTaBIIATh BBIPAXKECHUS, ypaBHEHUS, HEPABEHCTBA]
M UX CHUCTEMBI TI0 YCIIOBHIO 3a]1a4, UCCIIEAOBATh MOCTPOCHHBIE
MOJIENTN c UCTIOJIb30BaHUEM afmapara anreopsl,
MHTEPIPETHPOBATh  TOJNYYEHHBIH  pe3ylbTaT,  CTPOUTH
MaTeMaTHYeCKUe MOJIENU € TOMOIIIBIO T€OMETPUYECKHUX MTOHITUH]
1 BEJIMYHH, PEIIaTh CBS3aHHBIE C HUMH TPAKTHUECKUE 3a/1a4H;
COCTaBJIATh BEPOSITHOCTHYIO MOJI€Ib W HHTEPIPETUPOBATH)
MOJydCHHBI  pe3yNbTaT, pemiaTth MPHUKIAIHBIE  3a7ady]
CpeICTBaMH MAaTE€MaTH4YeCKOro aHajiu3a, B TOM YHCIE
COIMATIbHO-9KOHOMHUYIECKOTO M (pU3NIeCKOro Xapakrepa

OK 02 Hcnonbs3oBath
COBPEMEHHBIE CPEZICTBA
MOVCKa, aHaIN3a U
MHTEPIPETANN
UHpOpMaLnK, U
1H(}OpMallMOHHbIE
TEXHOJIOTUH ISl BBITIOJTHEHUS

YMETb B3aMMOJEHUCTBOBATh C COLUAIbHBIMMU
MHCTUTYTaMU B COOTBETCTBUU C MX (DYHKUIHUIMU U
Ha3HAYCHHUEM;

- CIOCOOHOCTD OIIEHUBATh CUTYAlMIO U IPUHUMATD
OCO3HAHHBIE  PCELICHUs,  OpPUEHTUPYACh  Ha
MOPAJIBHO-HPaBCTBEHHBIE HOPMBI Y LIEHHOCTH;

- yMeTh ONEpUPOBATh MOHATUSMHU: palMOHAIbHAs (DYHKIHS,
[TOKa3aTeIbHas byHKIMS, CTEIEHHAas byHKIHSA,
iorapupmuueckas (yHKIHs, TPUTOHOMETpUYecKrue (yHKIIHH,
oOpaTHble (DYHKUWU; YMEHHE CTPOUTh TpadUKU H3y4YEHHBIX|
(byHKLNH, UCTIONB30BaTh IpauKy MpH M3YyYEHUU MPOIECCOB U
3aBUCHUMOCTEH, MpH pelIeHuu 3a7ad U3 JAPYTruxX YydeOHBIX




3agay rnpodeccuoHalIbHON
e TeTbHOCTH

- TOTOBHOCTh K TpYyIy, OCO3HaHHE IEHHOCTH
MacTepCcTBa, TPYIOII00UE;

- TOTOBHOCTb K aKTHBHOM JeITEIIbHOCTH
TEXHOJOTHYECKON U COILMAJIbHON HAIPABIEHHOCTH,
CIIOCOOHOCTh ~MHUIIMUPOBATh, IUIAHUPOBATH U
CaMOCTOSATENILHO BBINIOJHATH TAKYIO JICSITEIbHOCTD;
- T0JIy4yaTh HOBBIC 3HAHUSA, €r0 HHTEPIIPETAIUU,
MPeOOPa3OBAHUI0 W TMPUMEHEHHUIO B Pa3IMYHBIX
y4eOHBIX CUTYyallUsAX, B TOM YHUCIIE€ TPU CO3/IaHUU
VI€OHBIX M COITUATBHBIX ITPOCKTOB;

- BBUIBJISITh TIPUYMHHO-CIICJICTBEHHBIE CBS3H M|
AKTYaJIM3UPOBATh 3a/1auy, BBIJIBUTATh THUIIOTE3Y €€
[peLICHMUS, HaXOJNUTh apryMEHTBI IS
TOKa3aTelIbcTBa CBOUX YTBEPXKICHUMU, 3aJaBaTh
[MapaMeTpbl U KPUTEPUHU PEIICHUS,

- BJIQJICTh HABBIKAMU TOJy4YeHUs WHOOpMAIUU U3
MCTOYHUKOB Pa3HbIX THUIIOB, CaMOCTOSITEIBHO
OCYIIECTBJISATh MOUCK, aHAIN3, CUCTEMATU3AINIO U
MHTEpIpETANIO HHPOPMAIIMK Pa3TMYHBIX BUIOB U
dhopm mpecTaBIeHus,

- HCIIONIb30BaTh CPEJICTBA HH(POPMAIIMOHHBIX U
KOMMYHUKAIITMOHHBIX ~TEXHOJOTUA B PEIICHUU

KOTHUTHBHBIX, KOMMYHUKATHUBHBIX 7l
OpPraHM3aIlMOHHBIX  33Jad  C  COOJIOJCHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH OE30MAaCHOCTH,
TUTHEHBI, pecypcocOepekeHus, TMpaBOBBIX U
DTUYECKHX  HOPM, HOpM  HWH(MOPMAIMOHHOU
0E30ITacHOCTH;

- BJIAJICTh HABBIKAMHU DPACIIO3HABAHUSA M 3aIIUTHI
nH(popManuy, HWHPOPMAIIMOHHON Oe30MmacHOCTH

JIMYIHOCTHU

[IPEMETOB U 3a]1a4 U3 peabHOM JKU3HU; BeIpakaTh (popMyaamu
3aBHCUMOCTH MEX/y BEJTUUYNHAMH;

- YMETb ONEpPUPOBATh MOHIATUAMU: TOXKIECTBO, TOXKIECTBEHHOE
peoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA YpaBHEHU]]
1 HEpaBeHCTB, PABHOCHIBHOCTb YPAaBHEHUH, HEPABEHCTB W
CUCTEM, pALMOHAIbHBIE, HPpPALUOHAJIbHBIE, I10Ka3aTEIbHBIE,
CTEIIEHHBIE, JorapupmMuyUecKue, TPUTOHOMETPUUYECKHE
YpaBHEHHsI, HEPAaBEHCTBA M CUCTEMBbI; YMETh PelIaTh ypaBHEHUS,
HEpaBEHCTBA M CHCTEMbI C IOMOILIBIO PA3JIUYHBIX IMPHEMOB;
peliaTh ypaBHEHUS, HEPABEHCTBA M CHUCTEMBI C IapaMeTpoM;
[IPUMEHSATh YPAaBHEHMsI, HEPABEHCTBA, MX CHCTEMbI JJISl peIICHUs]
MaTeMaTUYECKUX 3a/1ad U 3a]a4 U3 pa3Iu4HbIX o0siacTell HayKy|
1 peaJIbHOM KU3HH;

- yMeTh CBOOOJHO OIEPHPOBATH MOHATHUSMH: JBH)KCHUE,
[apajyieNibHbl  TepeHOC, CHUMMETpHUS Ha IUIOCKOCTH U B
[IPOCTPAHCTBE, MTOBOPOT, MpeoOpa3zoBaHue MO00uUs, MOA00HBIE
(burypsl; yMeTh pacro3HaBaTh paBHbIE U MOJI0OOHBIE (UTYPHI, B
TOM YHMCJIE B IPUPOJIE, UCKYCCTBE, APXUTEKTYPE;

-yMETb HCHOJb30BaTh '€OMETPHUUECKUE OTHOUICHHUS, HaXOJIUTh
reoMeTpUYECKUe BETUYUHBI (IJIMHA, YTOJl, IJI0Ia/1b, 00bEM) MpH|
PELLICHUM 33/1a4 U3 JIPYTUX Y4EOHBIX MPEIMETOB U U3 peabHOH
KI3HU




OK 03 ILnanupoBats u
[peaTn30BbIBATH COOCTBEHHOE
npoheccuoHaIbHOE U
ITUYHOCTHOE Pa3BUTHE,
[peIPUHUMATEIBCKYIO

e TEIILHOCTD B
npodeccuoHabHOM cdepe,
MCTI0JIb30BaTh 3HAHUS TI0
(buHAHCOBO TPAMOTHOCTH B
[PA3TTUYHBIX KU3HEHHBIX
CUTYaIUAX

- TOTOBHOCTh K CaMOBBIPAKEHHUIO B PA3HBIX BUAAX
MCKYCCTBA, CTPEMJICHHE IMPOSABIISATH
TBOPYECKOM JIMYHOCTH;
-  UMETb HHTEpeC
podeccnoHanbHOM

K pasnuuHelM  cepam
NEeSTeIbHOCTH,  yYMEHUE
coBeplIaTh  OCO3HAaHHBIA  BBIOOp  Oymymiei
npodeccun W peanu3oBbIBaTh  COOCTBEHHbIEC
PKI3HEHHBIC IIJIaHBI; TOTOBHOCTh M CIIOCOOHOCTH K|
00pa3oBaHMIO u caM000pa3oBaHUIO
[POTS)KEHUU BCEU JKU3HH;

- aHATM3UPOBATh IOJYyYEHHBIE B XOJE pELICHHUS]
3ajaun pe3yJbTaThl, KPUTHUYECKH OIICHWBATh HX|
TOCTOBEPHOCTh, MPOTHO3UPOBATH HM3MEHEHHE B
HOBBIX YCJIOBHUSX;

- CaMOCTOATEJIBHO COCTABIATH IUIAH pELICHUS]
MpoOJIEMBI € y4ETOM HWMEIOIIUXCS  PECypCoB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEINOYTEHUH;

- yMETh OIIGHUBaTh PHCKH H CBOEBPEMEHHO
[IPUHUMATD PEIICHUS TI0 UX CHUKEHHIO;

- chopMupoBaTh MPU3HABATH CBOE MPABO U IPABO
NPYTUX JI0/1eH Ha OIIUOKH.

Ka4eCTBaUppaLMOHAIIbHBIE,

HaAIWJIMHAPA, KOHYCA, INIOMAAb ITIOBEPXHOCTU ITUPAMUIbI, IIPU3MBI,

-  yMeTh  ONEpUPOBATh  IMOHSATHUSMU:
[I0Ka3aTelbHbIE,

lmorapudmuyueckue,  TPUTOHOMETPUUYECKUE
HEpPaBEHCTBA, UX CUCTEMBI,

- yMeTh ONEpUPOBATh MOHSTUSIMHU: MHOTOTPAHHUK, CEUCHUE
MHOTOIpaHHUKa, KyO, mnapajuienenunes, Mpu3Ma, HOUpamMuiaa,
(dburypa 1 IOBepXHOCTh BpallleHus, IUIUHP, KOHYC, map, chepa,
ceueHus] (GUTypsl BpalleHHs, TUIOCKOCTh, Kacaromasics chepsl,

pauuoHalbHbIE,
CTEIICHHBIE,
YpaBHEHUs U

KOHyca, LWJIMHIpa, Iulomanas cdepsl, o00beM  KyOa,
[PSIMOYTOJIBHOTO  TapaUIeyeuIea, MUPaMUIbI, TPHU3MBI,
[MUIMHApA, KOHYCa, [Iapa; yMEeHHe H300pakaTh MHOTOTPAaHHUKHY]
M TIOBEPXHOCTH BPAIICHHS, UX CEYCHUS OT PYKH, C IMOMOIIBIO
YCPTSIKHBIX HHCTPYMEHTOB U DJIGKTPOHHBIX CPEJICTB; YMETh
pacrio3HaBaTh ~ CUMMETPHIO B INPOCTPAHCTBE;,  yMETH)
[pacTio3HaBaTh MPaBUIIHHBIC MHOTOTPAHHUKH;

- YMETh OIEpPHPOBATh MOHATUSMHU: TPSIMOYTOJbHAs CUCTEMA]
KOOpJMHAT, KOOPJMHATHI TOYKH, BEKTOP, KOOPIUHATHI BEKTOPA,
CKaJsipHOE TPOM3BEJCHUE, Yroll MEXAYy BEKTOpaMH, CyMMa
BEKTOPOB, TIPOM3BEICHUE BEKTOpa HA YHCIO; HAXOIUTh (|
MOMOIIBIO U3YUEHHBIX (POPMYIT KOOPAMHATHI CEPEANHBI OTPE3Ka,
[pacCTOSTHUE MEXKTY TBYMS TOYKAMU;

- yMemb onepuposamv NOHAMUSIMU. 2pagh, Ces3Hbll epag,
Oepeso, yuxia, 2epag)h Ha NIOCKOCMU, YMeHUue 3a0asamv U
onucvieams epagvl pazIUYHBIMU CNOCODAMU; UCNONb308AMb
epaghvl npu pewenuu 3a0ay;

- yMemb C80000HO ONEPUPOBAMb NOHAMUAMU. COYemaHue,
nepecmanosxa, Yucio couemanuil, YUcio nepecmaHno8ok, GUHOM,
Hvlomona, ymemb npumeHams KOMOUHAMOPHble ¢hakmul U
paccysicoenus 0 peulenusi 3a0au,
- yMemb HAxX00Umsv 6epoAmMHOCMU COObIMUL C UCNONb308AHUEM
epaghuueckux Memooos, npumeHsmv OAs peuleHus 3a0au

hopmynbl codCceHUsL U YMHOMCEHUsSL 8epOAMHOCIEN, YOpMY))




nonnoil eepossimuocmu, Gopmyny Bepuynnu, KomOunamopHule
pakmel U opmynvl, Oyenusamsv BePOAMHOCMU PeaNbHbIX|
coObImull, ymemv ONEPUPOBAmMb  NOHAMUAMU:  CIAYYAUHAS
Genuyuna, pacnpedenieHue GepoAMHOCHeEN, MamemMamuieckoe
0oICUOaHUe, ducnepcus u CmaHoapmHuoe OMKJIOHeHUue CyHaHol)
Genuuumbl,  QYHKYuu  pacnpeoeieHuss U NJIOMHOCMU,
pasHomepHozo, NOKA3AMenbHO20 u HOPMAIbHO20
pacnpeoeneHull;, ymems UCHOIL308AMb CEOUCEA U3YYEHHDIX|
pacnpeoenenuil 0isi peueHust 3a40ay, 3HaAKOMCMBEO ¢ NOHAMUAMU:
3aKOH OONbLWUX UlCen, MemOObl 8blOOPOUHBIX UCCIEO08AHUU;
yMemb npugooums npuMepbl NPOsGILeHUs. 3aKOHA OOIbULUX YUCeT
6 NPUPOOHBIX U OOUWECBEHHBIX ABTIEHUAX,

- yMems c60000HO ONEPUPOBAMb NOHAMUAMU: NIOWAOb hucypuol,
0O0vem @ueypvl, 6enudUHA Yead, pAcCmosHue Om MOYKU OO
ni0cKocmu, paccmosinue Mexcoy NPAMbIMU, PACCMOSIHUE MENHCO)]
niockocmaAmMuU, NAOWAOL  cghepvl, NIOWAObL  NOBEPXHOCMU
nupamuosl, npusMbl, KOHyca, YUIUHOpa, 0OveM  Kyoa,
npsAMOY20NbHO20  napanieienunedd,  NUPAMUObl,  NPUMbI,
YUTUHOpA, KOHyCa, wapa, YMeHue Haxooums OMmMHOUIEHUE
00beMo6 no00OHbIX hucyp

OK 04 D¢ dexTuBHO
B3alMOJICCTBOBATE U
paboTaTh B KOJJIEKTUBE U
KOMAaH/Ie

- TOTOBHOCTh  NIPOTUBOCTOSATH  HJCOJOTUH
PKCTpEMH3Ma,  HalMOHaluM3Ma,  KceHodoOuu,
MUCKPUMHHALIUY 10 COLIMATBHBIM, PEIUTHO3HBIM,
[PACOBBIM, HATMOHAJIbHBIM IIPU3HAKAM;
- chopmMupoBaTh  HPaABCTBEHHOE
PTUYCCKOIO MTOBEACHUS,

- TOTOBHOCTH K TpPYAY,
MacTepcTBa, TPYA0t00ue;
- CTaBUTh NPOOJNEMBI WM 3aJaud, JOMYCKAIOIIUE
AJIbTCPHATUBHBIC PCIICHUSA

- BIQJETh PA3IUYHBIMU crmocob0aMu OOIICHUS U

CO3HaHUE,

OCO3HAaHUEC T CHHOCTH

- YMETb OIEpUpPOBAaTh MOHATHUAMHU: CIy4alHBIM OMNBIT WU
CiIy4aifHOe COOBITHE, BEPOSITHOCTh CIIy4allHOTO COOBITHSI; YMETh
BBIUUCIIAT BEPOSATHOCTh C HCHOJIb30BaHHEM TIpadUUeCcKUX|
METOJIOB; MPUMEHATh (OPMYJIbI CIOXKEHHS U YMHOXEHUS]
BEPOSTHOCTEH, KOMOMHATOpHblE (akThl U (OpMYJIBl TpH
[PEIIEHNH 33a/1a4; OLEHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHIA;
3HAKOMCTBO CO CIy4YallHbIMH BEJIMYMHAMM;, YMEHUE IPUBOJIUTH|
IMIPUMCEPHI IIPOSABIICHHA 3aKOHA OOJIBIINX YHCEI B IMMPUPOAHBIX U
0OI1IeCTBEHHBIX SBJICHUSX;

- YMETh CBOOO/IHO OTIEPHPOBATH MOHATUSIMH: CTETICHb C IIEJIBIM
[0Ka3aTeleM, KOPEHb HaTypajJbHOM CTENEHM, CTENEHb C

B3aMOJCHCTBUS;

[palMOHAJIBHBIM TIOKA3aTCJIEM, CTCICHL C ,Z[GﬁCTBI/ITCJ'IBHBIM




--apr'yMEHTUPOBAHHO  BECTH  JIMAJIOT,
CMSITYaTh KOH(QIMKTHBIC CUTYaIUH;

- Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY)
BpEHUSI C UCTIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB;
COBMECTHAs JI€SITEIbHOCTD:

MOHUMATh W UCIOJIb30BaTh MPEUMYILECTBA
KOMAaH/THOW ¥ MHIUBUIYyaJIbHON PabOTHI;

- BBIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX
NMeiicTBUIT ¢ ydeToM OOIIUMX HWHTEPECOB U
BO3MOXKHOCTEH Ka)KJ0T0 YICHA KOJIJICKTHBA;
KOOPJAMHHUPOBATh M BBINOJHATH paboTy B
YCIIOBHSIX peanbHOrO, BUPTYaAJILHOTO i1
KOMOWHHMPOBAHHOT'O B3aUMOJICHCTBUS;

- copMUpOBaTH CAMOKOHTPOJIb, YMETh IPUHUMATH
OTBETCTBEHHOCTE 3a CBOE MOBEIEHUE, CLIOCOOHOCTD
aanTHPOBATHCS K SMOLMOHATBHBIM U3MEHEHHUSM U
[POSIBIISATE THOKOCTH, OBITH OTKPBITHIM HOBOMY;

YMETh

- chopMUpOBaThH COLlMAJIbHBIC HAaBBIKH,
BKJIFOYAIOLIME CIOCOOHOCTH BBICTpanBaTh
OTHOLICHHUST C JPYTUMHU JIIOJbMH, 3a00THUThCH,

[IPOSIBJISITH UHTEPEC U pa3peliaTb KOHQIINKTHI;

- copMHUpOBaTh NPUHATHIE MOTHBBI U aPTyMEHTBI
NpYTUX JIIOAEH TNpU  AHAIN3E  pE3yJIbTAaTOB
NesITeIbHOCTH

(BEIIECTBEHHBIM) TOKa3arejieM, Jorapudm dYucia,
KOCHHYC U TAHT'€HC IIPOU3BOJIHHOTO YHCIIA;

- yMeTh CBOOOJIHO OIIEPUPOBAThH MOHATUAMU: rpaduK HyHKIINH,
oOpatHas QyHKIHS, KOMIIO3UIMS (PYHKUUH, THHEHHAs QYHKIHS,

CHHYC,

KBaapaTuyHas (yHKOMS, CcTemeHHas QYHKOUS C  [EJIbIM
MokaszarejieM, TpPUTOHOMETpuYeckue (QyHKIHUH, OOpaTHbHIC
TPUTOHOMETPUYECKUE GyHKIMH, MOKa3aTelbHast u

norapumuaeckas QyHKIUH; YMETh CTPOUTH rpaduku (PyHKITHA,
BBLITIOTHATH MpeoOpa3oBaHus rpa@uKoB (YHKIIHIA,

- yYMEThb HCIIONIb30BaTh TpaduKd (QYHKOUH Ui U3y4CHHS
[IPOIIECCOB M 3aBUCUMOCTEHM IpH pELICHUM 3a7ad U3 JIPYIUx
yIeOHBIX TPEIMETOB W W3 PpEAIbHOW JKU3HM; BBIPAXKaTh)
(bopMynaMu 3aBUCUMOCTH MEX]y BETMUMHAMU;

CBOOOJHO OIEPHPOBATH MOHATHUSMH: YETHOCTh (DYHKIIHH,
EepUOMYHOCTh  (DYHKIMM,  OTPaHUYEHHOCTh  (YHKIHUH,
MOHOTOHHOCTh (PYHKIIMH, IKCTPEMYM (YHKIMH, HauOobIlIee U
HavMEHblIee 3HaYeHHs (QYHKIMM Ha MPOMEKYTKE; YMETb
MPOBOJIUTH UCCIIEOBaHNE (DYHKITHIH;

yMETh MCIIOJIb30BaTh CBOMCTBa M rpaduku (QyHKIMHA 15
pelieHusT ypaBHEHHWH, HEPABEHCTB M 3aqad C IapaMeTpaMu;
300pakaTh Ha KOOPIAMHATHOM MJIOCKOCTH MHOXKECTBA peIIeHUH]]
YpaBHEHHIA, HEPABEHCTB U MX CHCTEM;

-yMemb c860000HO ONEepPUpPO8ams NOHAMUAMU. MOYKA, NPAMAs,
niocKkocmsb, NPOCMPAHCMBO, OMPE30K, Y4, NAOCKULL Y207,
08Y2DAHHbIUL  Y20]l, MPEXSPaHHblll Y20/, NepeceKaujuecs,
napannenvHvle U CKpewusaouuecs npamvle, NapaiieibHoOCs Uy
NepneHoOuKyIApHOCMb NPAMbBIX U NIOCKOCHEl, Y20l MedHCO))
NpAMBIMU, Y20N MeHCOY NPAMOU U NIAOCKOCHbIO, Y207 MeHCO))
NI0CKOCMAMU, YMEHUe UCNONb306aMmb NpU PeueHul 3a0ay
U3yueHHvle akmel U meopembvl  NAAHUMEMPUU,  YMEHUE
OYeHUusams pasmepvl 00bEKMO8 8 OKpYHcaroujem mupe; yMems
onepupoeamau NOHAMUAMU: MHO202PAHHUK, ceuenue

MHO2OCPAHHUKA, npaeuﬂbelﬁ MHO2O0CDAHHUK, npusma,




nupamuoa, guaypa u no8epxXHoCmsv 8paujeHus, YUIUHOp, KOH)C,
wap, cghepa, pazeepmka NOBEPXHOCMU, ceueHus KOHycad U
yuruHOpa, napanieibHvle OCU UIU OCHOBAHUIO, CedeHue wapa,
niockocms, Kacarowaaca cgepvl, yuruHoOpa, KoHyca, YMeHue
cmpoums ceueHue MHO202PaAHHUKA, uzobpasicams
IMHO202PAHHUKU, (U2YPbl U NOBEPXHOCIU 8PAUEHUS, UX CeUeHUs,
6 MoM uucie ¢ NOMOWDBIO IJIEeKMPOHHBIX CPeOCms8; YMeHue
npUMEeHAMb ceoticmea 2eoMempudecKux Queyp,
CAMOCMOSAMENLHO  (POPMYIUPOBAMb ONpedeNeHUs U3YYAeMblX|
pueyp, evi0guecamv cunomezvl O CEOUCMBAX U NPUSHAKAX]
ceomempuueckux ¢uzyp, 060CHO8b18aMb UNU ONPOBEP2AMb UX,
VMeHue npoeooumv Kidccupurayuio @ueyp no pasiudHuiy
NpUSHAKAM, — GbINOIHAMb  HeobXxooumvle  OONOJIHUMENbHbLE
nocmpoenus

OK 05 OcymecTBisTh
YCTHYIO U TICBMEHHYIO
KOMMYHHKAIIMIO Ha
FOCY1apCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢
Y4€TOM OCOOEHHOCTEH
COLIMAJIBHOTO U KYJIbTYPHOTO
KOHTEKCTa

- TOpUHATH  TPAJAWIMOHHBIE  HAIlMOHAIBHBIC,
00IIIEUeIOBEUECKHE T'YMaHUCTHYECKHE 151
IeMOKpaTUYeCKUe IIEHHOCTH,

- COBCpHIGHCTBOBaTI) 5[3I)IKOBYIO u LII/IT&TC.]'II)CKYI-O
KyIbTYpPY Kak CpeICTBa B3aWMOJACUCTBUS MEXKIY)|
JIFOAbMHA U ITO3HAHUA MI/Ipa;

- OCO3HAaTh IIEHHOCTH HAYYHOH [eATeIbHOCTH,
TOTOBHOCTH  OCYIICCTBIIATH  MPOCKTHYIO U
MICCIIETOBATENBCKYIO EeITEIbHOCTD
I/IHI[I/IBI/I)IyaJ'H)HO U B rpynr[e;

- BHOCUTH KOPPEKTHBBI B IEATEIHHOCTh, OICHUBATH|
COOTBETCTBHE PE3yJbTATOB IICJISIM, OICHUBATH)
[PUCKU TIOCTIEACTBHM NESTEbHOCTH,

- BJIQJICTh HABBIKAMHU Y4EOHO-HUCCIIEA0BATEIIbCKOM 1
[IPOEKTHOM JESATEIBHOCTH, HAaBBIKAMH pa3pelieHus
po0iem;

- cOo3[aBaTh TEKCTHl B PA3NUYHBIX (Qopmarax c
y4eTOM Ha3HayeHUs HH(OpMalUU U LEJNEeBON

- YMETh OINEPUPOBATH TMOHITHUAMH: CpeHee apu(pMeTHUECKOe,
MenpaHa, HauOOJbIIEE W HAWMEHbIIEEe 3HAYCHHUS, pa3Max,
UCIiepCcHsi, CTaHIAPTHOE OTKJIOHEHHE YHCIOBOTO Habopa;
YMEHHE  H3BJIEKaTh,  HHTEPIPETUPOBaTh  WHGPOPMAIIHIO,
[pE/CTaBICHHYI0 B TaOJWIlaX, Ha JauMarpammax, rpadukax,
OTpa’KaroIIyl0 CBOWCTBA pEalTbHBIX IMPOIECCOB U SBJICHUM;
[peCTaBIsATh HHOOPMAIMIO C TIOMOIIBIO TAOJHUI U JUArPaMM;
pCcClieIoBaTh CTATHCTHYECKHWE JIaHHBIE, B TOM YHCJIE (
[pUMEHEHHEM TpaGUUECKUX METO/IOB M AJIIEKTPOHHBIX CPEJICTB;
- YMEThb OIEpPUPOBATh MOHITHSIMHU: CTEIEHb YHCIA, JOrapu(m
UKcia; YMEHHE BBINOJHITH BBIYMCICHHWE 3HAYCHUH U
peoOpa3oBaHusl BhIPAKEHUI CO CTEMEHSAMHU W Jiorapudmamu,
peoOpa3oBaHust IPOOHO-PAIIMOHATBHBIX BBIPAYKCHHIA;

- YMEThb MCIIOJIb30BaTh MPH PEIICHUH 3a/1a4 H3yUYEeHHBIE (PaKThI U
TEOPEMBI TUIAHUMETPHH;, YMEHHE OI[CHUBATh pa3Mepbl 00bEKTOB]
OKPYXKAIOIIEro MHUPa;

- yMemb CB0000HO ONEpuUpPo8amb NOHAMUAMU: CPeOHee
apugmemuueckoe, meduana, HaubolbUee U HAUMEHbULEE

BHAYECHUA, pA3IMAX, ducnepcuﬂ, cmaHOapmuoe OMKJIOHeHUe 05
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ayJIUTOpUHU, BbBIOMpas ONTUMAIbHYIO  (HOpMY]
MPCACTABJICHUA U BU3YyaJIU3alluu,

- BJIaJICTh HaBbIKAMU [103HABATEJIbHOU pedieKkcuu
KaK OCO3HaHUs COBEpLIACMBIX JCHUCTBUH U
MBICIUTENBHBIX IIPOLECCOB, HMX PE3YJIbTaTOB U
OCHOBAaHUI

onucawus — YUCI08bIX  OAHHBIX,  YMemb  UCCIe008amb
cmamucmuyeckue OauHble, 6 MOM Uucie ¢ HNpPUMeHeHUueMm
epaghuueckux memooos u INeKmMpOHHLIX CPeOCms, epagpurecKu
Lccedo6ams coemecmubie HAONO0EHUsL C NOMOWbIO OUASPAMM
pacceusanus u MUHEUHOU pecpeccuu

OK 06 IIposiBisiTh
CPa’KIaHCKO-
MaTPUOTUYECKYIO TO3ULHIO,
IEMOHCTPHUPOBATh
OCO3HAHHOE MOBE/ICHHUE HA
OCHOBE TPaJULIHOHHBIX
0011e4eI0BEUECKUX
[IEHHOCTEH, B TOM YHCIIE C
Y4€TOM rapMOHHU3AIUU
MEXHAIMOHAIBHBIX U
MEKPETUTUO3HBIX
OTHOILICHU!, TPUMEHSATH
CTaHJApThI
AQHTUKOPPYIIIMOHHOTO
[OBEICHUS

- TOTOBHOCTb K AKTMBHOMU JE€STEIILHOCTH
TEXHOJIOTMYECKOM Y COLMAIbHON
HaIPaBIEHHOCTH, CIOCOOHOCTh UHULIUUPOBATb,
[JIaHUPOBATbh U CAMOCTOSITENILHO BBIIIOJIHATD
TaKylO JCSTEIbHOCTD;

- IJIJAHUPOBATh U OCYLIECTBIISATH JEHCTBUS B
OKpY>KaIOIlEl Cpelle Ha OCHOBE 3HaHUA LieJei
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

- CAMOCTOSITEIBHO OCYIIECTBIIATh
[M03HABATEJbHYIO JESTENbHOCTb, BBISBISAThH
poOIEMBI, CTaBUTh U (POPMYITUPOBATH
COOCTBEHHBIE 33]1aul B 00pa30BaTEIbHON
NEATEIBHOCTH U KU3HEHHBIX CUTYalUsX;

- CII0COOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO
[IIMPOKOM 3PYAMILIMU B pa3HBIX 00JaCTAX 3HAHUH,
[MOCTOSIHHO IOBBIIIATh CBOW 00pa30BaTENIbHBIN U
KYJIbTYPHBIN YPOBEHb;

- cpopMUpOBaTh, pa3BUBATH CIIOCOOHOCTH
[MOHMMAaTh MUP C MTO3ULIMHU IPYroro YeJI0BEKa

- YMETh pellaTh TEKCTOBbIC 3a7jaul Pa3HbIX TUIIOB (B TOM YHCIIE
Ha TIPOIICHTHI, TOJU U YacTH, Ha JABIKEHHE, paboTy, CTOMMOCTb
TOBAapOB W YCIYT, HAJOTH, 3aJa4yd M3 OOJIACTH YIpaBIICHUS
ITMYHBIMA M CEMEWHBIMU (PMHAHCAMHM); COCTABIISATH BBIPAKCHHUS,
YPaBHEHUsI, HEPABEHCTBA M MX CHCTEMBI 110 YCIOBHIO 3aJ/layH,
MCCIIE10BATh IIOJIy4EHHOE peuieHue u OLICHUBATh
[PaBI0NOI00HOCTH PE3yJIbTATOB;

- *ymemv onepuposamv NOHAMUAMU: ONpeoeneHue, aKCUoMa,
meopema, ciredcmeue, C80UCMB0, NPUSHAK, OOKA3AMENbCMEO,
pasHoCUbHble  POPMYIUPOBKU,  YMemb  opMyIuposame
0Opamuoe U NPOMUBONONONCHOE YMEEPAHCOeHUe, NPUBOOUMDb
npumepbl U KOHMPHNpumepwvl,  UCHOIb308AMb  Memoo,
lMamemamu4eckou UHOVKYUU, NPOBOOUMb  OO0KA3AMENbHbIE
paccyxcoeHus npu peuwleHuu 3a0ay, OYeHU8amv JI02UUeCcKYIo
NPABUILHOCMb PACCYIHCOCHULL,

- *ymems €c80000HO onepuposams NOHAMUAMU.
nocrnedosamenvHoCHb, apugmemuueckas npoepeccus,
ceomempuieckas — npozpeccus, — OeCKOHeuYHO  YOwleauas,
ceomempuieckas npoepeccus; ymembs 3a0asamvp
nociedosamenbHOCMU, 8 MOM YUCTE C ROMOUBIO PEKYPPEHMHDLX]
hopmyn;

- *ymemsb 6b10Upamv NOOX0O0AWULL Memoo OISl peuleHus 3a0ayu,
noHUMAaHUe 3HAUUMOCTU MAMEMAMUKU 8 U3YYUEeHUU NPUPOOHBIX U
00OWeCMBEHHBIX NPOYECCO8 U ABNEHUL, YMemb PACHO3HABAMDb
nposenenue 3aKOHO8 MameMamuKku 6 UCKyccmee, YMemb
npugooums npumepvl  MAMeMamu4ecKux OMKPbIMuil

OCCULICKOU U MUPOBOU MAMEMAMU4ecKou HayKu
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OK 07 CoxelicTBOBaTHL
COXPaHEHHIO OKPY)KAIOIIEH
Cpelbl, pecypcocOepexeHHIo,
[IPUMEHATH 3HaHUA 00
M3MEHEHUHU KJIMMara,
PUHIUITE] OEPEXKINBOTO
MPOU3BOCTBA, dP(HEKTUBHO
IEHICTBOBATH B YPE3BBIYANHBIX
CUTYyalHsAx

- HE IPUHUMATH JEHCTBUS,
OKpY>KalolleH Cpele;

- yYyMETh IPOTHO3UPOBATh
PKOJIOTUYECKHUE TOCIIEICTBUS
e CTBUM, IPEIOTBPAIIATh UX;
- PacIIMPUThH OMBIT JEATEIbHOCTH KOJOTUYECKOH
HaIpaBJICHHOCTH;

- pas3pabarbiBaTh IUJIaH PELICHUS NPOOJIEMBI C
Y4ETOM aHaJIu3a HMEIOIIMXCS MaTepUalbHBIX H
HEeMaTepUuaIbHBIX PECYPCOB;

- OCYIUECTBIJIATh  LIEJICHANPABICHHBIA  IOHUCK
[epeHoca CpeAcTB U CIocoOOB  JIEHCTBUSL B
podeccuoHanbHYyIO Cpeny;

- YMETb MEPEHOCUTH 3HAHUS B IMO3HABATEIBHYIO U
[IPAKTUYECKYIO0 00JIaCTH KU3HEIEATEIILHOCTH;

- TIpejJiaraTh HOBBIE MPOEKTHI, OIIEHUBATh UJCH C
[MO3UILINH HOBU3HBI, OPUTMHAIILHOCTH,
[MPaKTUYECKOM 3HAYNMOCTH;

- J1aBaThb OILICHKY HOBBIM CHUTYallUsIM, BHOCHUTh
KOPPEKTHUBBI B JIEATEIBHOCTh,  OIIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LEISIM.

IIPUHOCAIINE BPEL|

HEOJ1aronpusITHbIE
IPEANPUHUMAECMBIX

YMETh OIEPUPOBATh MOHATHAMHU: (YHKIUS, HENpEpbhIBHAS
(byHKIMs, T[POW3BOAHASA, MEpPBOOOpa3HasA, ONpPEICICHHBIH]
MHTErpajl; yMETh HaxXOAUTh IPOU3BOJIHBIC 3JIEMEHTAPHBIX|
(byHKINH, UCTIONB3YS CIIPABOYHBIE MAaTEPHUAJbl; UCCIEIOBATh B
NpOCTEHINMX Cilydasx (YHKIUH Ha MOHOTOHHOCTb, HAaXOJIUTb
HanOONMbIINE W HAWMEHbIIWME 3HAYCHUS (QYHKUUH; CTPOUTH

rpaMKd  MHOTOWIEHOB €  HCIHOJb30BAaHMEM  almaparta)
MaT€MaTHYeCKOr0 aHaJIW3a; IPUMEHATh IIPOU3BOJHYIO IIPH
pelIeHMy  3aJad  Ha  JBWJKEHHME, pELIaTh  IIPAKTUKO-

OpUCHTHPOBAaHHBIC 3a/Ja4d Ha HAMOOJBIINE W HAMMEHBIINC
3HAYCHUS, HA HAXOKICHUE ITYTH, CKOPOCTH M YCKOPCHUS;

- YMETh OIEPHUPOBATH MOHATUSAMH: JBHKCHHE B MPOCTPAHCTBE,
[0/100HBIC PUTYPBI B MPOCTPAHCTBE; UCIIOIH30BATh OTHOIICHHUE]
[UIoIazeli MOBEpXHOCTEH M 00BEMOB MOJOOHBIX (GHUTYp TIpH]
PCILICHUH 33]1a4;

- YMETh BBIUMCIIATH TCOMETPUYECKHE BEIUYMHBI (UTMHA, YroJ,
[iomaab, O00beM, IUIOMIAAb TOBEPXHOCTH), HCIOJIB3YS]
M3ydeHHbIC POPMYITBI U METO/IBI;

- *yMemb onepuposams NOHAMUSIMU. HENPEPLIGHOCMb (DYHKYUU,
acumnmomul epagura QyHKyuu, nepeas u 6mMopas Npou3eo0Has|
DyHKYuU, 2eomempuyeckull U uuLecKutl CMbICI RPOU3BOOHO,
nepeoobpasnas, onpedeneHHblll UHmMepal, ymems HAX0O0Umb
acumnmomul  epaguxa  QyHKyuu,  yMeHue  GbIYUCAAMb
npou3e00HbIE CYMMBL, NPOU3BEOEHUs, YACMHO20 U KOMHO3UYUY,
pyHKyull, HAXOOUMb ypaeHeHue KaACAmenbHOU K epapux)]
Dyukyuu;

- ®ymems ucnonvzosams npouzsooHyl0 0N UCCIE008AHUS)
DyHKYull, 01  HAXOJCOEHUs — HAuLyyue20  peuleHus 8
NpUKIAOHbIX, 6 MOM YUCle COYUANbHO-DKOHOMUYECKUX U]
duzuueckux 3aoauax, 0nsi onpeoeneHus CKOpoCmu U YCKOpeHust,
Haxooums naowaou u 00vemsvl Queyp ¢ noMowplo UHMezpald;
npueoOoUmb npuMepvl MAMEMAMUYEcKo20 MOOeIUPOSanUs

nomowbio Oughghepenyuanvuvix ypasHeruil,
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- *ymemsv c60000HO Onepuposamsb NOHAMUAMU. NPAMOY2OJIbHAS
cucmema  KoopOouwam, — 6eKmMoOp,  KOOpPOUHAMbL  MOUKU,
KOOpOUHamMbvl  8eKMOpa, CYMMA 8eKMOpPO8, NpPOU3Be0eHUe
BeKmMoOpa Ha YUCTIO, PA3NI0dCEHUe 8eKMOpa NO 6A3UCY, CKATAPHOE
npouseedeHue, BeKMOpHOe  NpouzgeoeHue, Yol  MeHCO)
sekmopamu;  YMeHue  UCNOIb306amb  GEKMOPHLIL U
KOOPOUHAMHBLU MEeMOO ONlsl peueHUsl 2eOMempPUecKux 3a0ay u
3adau Opyeux y4eOHvIX npeomemos, Onepuposams NOHAMUAMU.
mampuya 2x2 u 3x3, onpedenumens Mmampuybl, 2eOMempuyecKull
cMblCT onpedenumerst

[IK 1.1. IIpoextupoBarh
re0/Ie3UYECKUE CETU

- IJITAHUPOBATh M OCYLIECTBIATH JEHCTBUS B
OKpY>KaloIlEeH Cpelie Ha OCHOBE 3HAHUSA LICJICH
YCTONYHMBOTO Pa3BUTHS YEIIOBEUECTBA;

- CAMOCTOSITEIbHO OCYIIIECTBIISATh
[M03HABATENIbHYIO JACSITEbHOCTD, BBISIBIATh
poOJIEMBbI, CTaBUTh U (OPMYIUPOBATH
CcOOCTBEHHBIE 3a7]auil B 00pa3oBaTeIbHON
NeSITEIbHOCTH U KU3HEHHBIX CUTYaIHsIX;

- YMETh CBOOOJIHO ONEPHUPOBATH MOHATUSMU: CTETICHDb C IIENIbIM|
[I0Ka3aTeleM, KOPEHb HaTypajJbHOM CTENEHM, CTENEHb C
palliOHaJIbHBIM IOKa3aTeleM, CTENEeHb C JeHCTBUTEIbHBIM
(BEIIECTBEHHBIM) TOKa3arejieM, Jorapudm Yuciaa, CHHYC,
KOCHHYC U TAHT€HC MPOU3BOJILHOTO YHCTIA;

- YMETh CBOOOJHO OIepupOBaThH HNOHSTUSMU:
TPUTOHOMETPUYECKHE byHK1HY, o0OpaTHbIE
TPUTOHOMETPHYECKHE byHKIIMIH, MoKazareiabHast u
iorapudmuyeckas yHKIUY;

[1K 1.7. BwimomHsATh
[EPBUYHYI0 MATEMaTHYECKYIO
00paboTKy pe3yIbTaTOB
[1OJIEBBIX I'€OJE3NYECKUX
M3MEPEHUM C
MCII0JIb30BaHUEM
COBPEMEHHBIX
KOMITBIOTEPHBIX ITPOTPaMM,
QHAIM3UPOBAThH U YCTPAHATH
PUYMHBI BO3HUKHOBEHUS
Opaka 1 rpyObIX OIIMOOK
N3MEPECHU.

- OCO3HaTh IIEHHOCTH HAy4YHOH JEATEeIbHOCTH,
FOTOBHOCTh  OCYIIECTBIISITH ~ IMPOEKTHYIO U
MCCIIEI0BATENbCKYIO JIeITEIIbHOCTh
VHIMBHU1yaJIbHO U B TPYIIIIE;

- BHOCUTh KOPPEKTHUBBI B ICSITEIIBHOCTD, OIICHUBATH
COOTBETCTBUE pE3YyJIbTAaTOB ILIEJIAIM, OILICHUBATH
[PUCKH TIOCTIEAICTBUMN JESATEIHHOCTH,

- BJIaJIETh HaBBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON
1 TIPOCKTHOM NESITEIIbHOCTH, HAaBBIKAMU
pasperieHus mpoodieM

- YyMETb CBOOOJHO OINEPUPOBATH MOHATUSAMHU: NPSMOYIOJIbHAs
CHUCTEMA KOOPJAMHAT, BEKTOP, KOOPAUHATHI TOUKH, KOOPAHHATBHI
BEKTOpPA, YMEHHE HCIIOJIb30BaTh BEKTOPHBIA W KOOPAMHATHBIN
METOJ JUIsl PELIEHUs] T€OMETPUUYECKHUX 3alad W 3a1ad ApYyTux
y4eOHBIX MTPEIMETOB; ONEPUPOBATH MOHATUAMU: MaTpula 2X2 U

3x3, ompenenuTenb MaTPULI, TE€OMETPUUYECKUH  CMBICH
OTIpEIeTTUTENIS,

- yMETb CBOOOJIHO OIEepPUPOBAThH MOHATUSAMHU:
TPUTOHOMETPHUYECKAs, TIOKa3aTeNbHass W JorapupMHUecKas]
(b yHKIUY;
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[1K 2.2. Mcnonp3oBaTh
COBPEMEHHBIE TEXHOJIOTHU
[10JIy4EHUs U I10JIEBOM
Tororpago-reo1e3n4ecKoi
nH(opManuu
KapTorpagpupoBaHUs
TEPPUTOPUU CTPAHbI
OOHOBJICHUS U
CYILIECTBYIOILETO
KapTorpaduueckoro ¢poHpa,
BKJTIOYAs
reOMH(POPMALIMOHHBIE U
A3POKOCMHUYECKUE
TEXHOJIOTHH.

- BJIAJICTh HABBIKAMH IMOJYYCHHS WH(OPMALUU U3
MCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSITEIHHO
OCYILECTBJIATH TOUCK, aHAJIN3, CUCTEMATH3AIUI0 U
WHTEPIPETAINIO HHPOPMAIINH Pa3INYHbIX BUIOB U
(hopM TIpeICTaBICHHUS,

- HCITOJIB30BaTh CPeJICTBA HHPOPMAIMOHHBIX U
KOMMYHHKAITMOHHBIX TEXHOJIOTHI B PEIICHUN
KOTHUTHBHBIX, KOMMYHHKATUBHBIX
OpraHM3alMOHHBIX 3a7a4 C COOJII0ICHUEM
TpeOOBaHUI 3PrOHOMHMKH, TEXHUKH O€30IMaCHOCTH,
THTUCHBI, PECYPCOCOCPEKEHUS, IPABOBBIX U
PTUYECKUX HOPM, HOPM HH(DOPMAITHOHHOM
0€30I1aCHOCTH

- YMETb HCIIOJIb30BaTh MPU PELUICHUH 33/1a4 U3yUeHHBIEe (DaKTHI U
TEOpEeMbl TUIAHUMETPHH; YMEHHE OL[CHUBATH pa3Mepbl 00bEKTOB]
OKPY’KaroIIEro MUPA;

- YMETb ONEpUpPOBATh MOHATUAMHU: CTEIECHb YHCIA, JOTapH(pM
YMCJIa; YMEHUE BBINOJHATh BBIYUCICHUE 3HAYCHUH W
peoOpa3oBaHusl BBIPAXKEHUI CO CTENEHsSMHU U Jiorapudmamu,
peoOpa3oBaHus JPOOHO-pAlMOHANIBHBIX BhIPAKEHHUIA;

[1K 2.3. BeINOMHATD MMOJIEBBIC
1 KaMepaJibHble Pa0OTHI MO
TornorpaduuecKuM cChbeMKam
MECTHOCTH, OOHOBJICHUIO U
CO3/1aHHUI0 OPUTHMHAJIOB
TONOrpagpUUECKUX IIIAHOB U
KapT B rpapuueckoM U

111 (pPOBOM BHUJIE.

- AQHAJIM3UPOBATh IIOJYYEHHBIE B XOJE€ pEUICHUs
3a7a4d PE3yNbTAaThbl, KPUTUYECKH OLIEHHUBATh MX
JTOCTOBEPHOCTb, IPOTHO3MPOBAaTh HM3MEHEHHE B
HOBBIX YCIIOBUSIX;

- CAMOCTOSTEIBbHO COCTABIIATH ILIAH PEILICHUS
POOJIEMBI C yUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MIPEANOUTEHUI

- YyMETb CBOOOJHO OINEPUPOBATh MOHATUSAMU: NPAMOYIOJIbHAs
CHUCTEMA KOOPJAMHAT, BEKTOP, KOOPAUHATHI TOUKH, KOOPAHHATBHI
BEKTOpa, CyMMa BEKTOPOB, IIPOU3BEJCHHUE BEKTOpA Ha YHUCIIO,
pa3ioXeHUue BEKTOpa Mo 0a3ucy, CKaJsipHOE IPOU3BENICHHE,
BEKTOPHOE MPOM3BEJCHHUE, Yrojl MEXJY BEKTOpaMH; YMEHUE
MCII0JIb30BaTh BEKTOPHBIN M KOOPAMHATHBIN METOJ ISl PELEHUS]
reOMEeTpUUYECKUX 3a7ad U 3a7ad JAPYTrux y4eOHBbIX MPEeaAMETOB;
OIEpUPOBATh MOHATUAMU: MaTpuua 2x2 u 3X3, OnmpenenuTes,
MaTpHUI1Ibl, FEOMETPUYECKHUI CMBICIT OTIPEAETUTEIS;

[1K 2.5. Cobuparts,
CHCTEMaTH3UPOBATh U
AHATM3UPOBATH TOmorpado-
re0/1e3NIECKYI0 HH(OPMAITHIO
U1 pa3paboTKH IPOEKTOB
CHEMOYHBIX paloT.

- aHaJIM3MPOBATH IOJIYYCHHBIC B XOJC PCIICHHUS
3aga4yn peE3yibTaTbl, KPUTHYCCKHN OLCHUBATH HX]
ITOCTOBEPHOCTh, IPOTHO3UPOBATh HM3MCHCHUE B
HOBBIX YCJIOBUSX;

- CaMOCTOSTENIBHO COCTaBISITh IUIAH PEIICHUS
npoOJieMbl €  YYeTOM HMEIOIIMXCS  PECypCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEIOYTCHUI

- yMemb UCNONIb308AMb BEKMOPHBILL U KOOPOUHAMHbIU MEmoo
07151 peutenus 2eomempudeckux 3a0ay;

- YMETb BBIUMCIISITh T€OMETPUUECKUE BEIWYUHBI (UIMHA, YTOJ,
iomaab, 00beM, IUIOMIAJb  IOBEPXHOCTH), HCIOJIb3YH]
M3Y4EeHHBIE OPMYITBI U METO/IBI;

T1IK 3.3. Peanu3oBriBaTh
MEPOTIPUATHS 110 MOBBIIICHUIO

- BBIABJIATE MPUYUHHO-CICACTBCHHBIC CBA3U U
AKTYAJIMU3UPOBATH 3aa4y, BBIABUI'ATb THIIOTC3Y €€

- YMCTb MOJACIMPOBATH PCAJTbHBIC CHTyallUM Ha A3BIKC
MATCMAaTUKH,; COCTABJIATHL BBIPAKCHUA, YPDABHCHU S, HCPABCHCTBA
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bddexTuBHOCTH PadOT,

HATIPABJICHHBIX HA CHUKCHHE
TPYZIOEMKOCTH U TTOBBIIIICHUE
MPOU3BOUTEIIEHOCTH TPYAA.

[peLICHHS, HaXOJNUTh apryMEHTHI IS
TOKA3aTENIbCTBA CBOUX YTBEPKIACHUM, 3a7aBaTh
[MapaMeTpbl U KPUTEPUU PEIICHUS,

- BJIAJICTh HABBIKAMHU MOJTYYCHHS WH(OpPMALUU U3
MCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOSITEIbLHO
OCYILECTBJIATh MOKUCK, aHAJIU3, CUCTEMATU3ALMIO U]
WHTEpIpETAIio HHOOPMAIIUU Pa3IMYHBIX BUIOB U
(hopM TIpeICTaBICHHUS;

- BBIOMpATh TEMATHKy WU METOJbI COBMECTHBIX
NEHCTBUM € y4yeTOM OOIIMX HWHTEPECOB W
BO3MOKHOCTEH KaXKA0I'0 WiCHAa KOJJICKTHBA;

-  KOOPJIMHUPOBaTh U BBHIOJHATH pPaboOTy B
YCIIOBUSIX peangbHOoro, BUPTYaJIbHOT'O H
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS

1 UX CHCTEMBI IO YCIIOBHIO 33/1a4H, UCCIIEI0BATh MOCTPOCHHBIE
MOJIEIH c HCII0JIb30BAHUEM anmnapara anreoOpsl,
MHTEPIPETUPOBATh  IOJIYUYEHHBIM  pe3ysbTar; CTPOUTD
MaTeMaTUYECKHUE MOJEIH C IIOMOILBIO TEOMETPUUECKUX MOHATUMH]
1 BEJIMYMH, pelllaTh CBS3aHHBIC C HUMHU MPAKTHUYECKUE 3a/1auM;
COCTaBIISITh BEPOSTHOCTHYKO MOJIENb W HHTEPIPETUPOBATH
MOJIyUEHHBI  pe3yJbTaT, pellaTh MPUKIAJAHBIE 3334y
CpPEICTBAMM  MaTEMAaTUYECKOTrO aHajgu3a, B TOM YHCIE
COLIMATIbHO-9KOHOMHMYECKOTO U (PU3NUECKOT0 XapaKkTepa,

- YMETh pellaTh TEKCTOBbIE 3a7jaul Pa3HbIX TUIIOB (B TOM YHCIIE
Ha [POLICHTHI, I0JIM U YacTH, HA JIBIKEHUE, paboTy, CTOMMOCTh
TOBApOB W YCIYT, HAJOTH, 33Ja4dl W3 OOJACTH YIpaBIICHUS]
ITUYHBIMU U CEMEIHBIMU (PUHAHCAMM); COCTABISATh BBIPAKEHUS,
YpaBHEHHUS, HEPABEHCTBA U UX CHCTEMBI 110 YCJIOBHIO 3ajayu,
MCCIIEIOBATD MOJTy4YE€HHOE pelieHue u OILICHUBATH
[paB10110,J00HOCTH PE3yJIbTATOB;

[1K 4.1. Opranu3oBsIBaTh 1
BBITIOJIHATH PaOOTHI 110
CO3/IaHUIO U OOHOBJICHHIO
11(POBBIX TONOrpahUUecKux
KapT U [IJJAHOB HA OCHOBE
A9POKOCMHUYECKON
MH(pOpMAaLINK.

- BJIaZIeTh HAaBbIKAMM MOJY4YEHUS MH(OpMAIMU U3
MCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSITEIBbHO
OCYILIECTBIATH MOUCK, aHAJIN3, CUCTEMATH3ALUIO U
MHTEpIpeTayio HHPOPMaLMK Pa3INuHbIX BUIOB U
(dbopM npencTaBieHUS;

- HCIIOJIb30BAaTh CpPEJICTBA HH(POPMAIMOHHBIX U
KOMMYHHMKAI[UOHHBIX TEXHOJIOTMH B PEILIECHUU

KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpraHM3allMOHHBIX  337ad C  COOMI0JeHHEM
TpeOOBaHUMN PrOHOMUKH, TEXHUKH OE30MaCHOCTH,
TUTUEHBI, pecypcocOepekeHus, TMPaBOBBIX U
PTUYECKUX  HOPM, HOpPM  HWHGOOPMAITMOHHOU
0e30macHOCTH

- yMeTh CBOOOJHO OINEPHPOBATH MOHSATHUSMHU: MPSMOYTOJIbHAas
CHCTeMa KOOPJIMHAT, BEKTOP, KOOPINHATHI TOUKH;

- yMemb HAX00UMb 8EPOSIMHOCMU COOLIMULL C UCTIONb308AHUEM
epaghuueckux Memooos, NpumeHsmv OAs peuleHus 3a0au
(hopMyIbL CNOJICEHUSL U YMHONCEHUSL 8ePOSIMHOCIEN, GopMyn))
nonnoil eeposmuocmu, Gopmyny Bepuynnu, KomoOunamopHule
pakmovl U opmynvl, OyeHusamv BEPOSMHOCMU DPEdAIbHbIX|
cobbImull, ymemsv ONEPUPOBAMb  NOHAMUAMU:  CIAYYAUHAS
Genuyuna, pacnpedenieHue GepoAMHOCHEN, MamemMamuieckoe
oorcUOanUe, ducnepcus u CmaHoapmHuoe OMKJIOHeHUue Cy4auHol)
Genuuumbl,  @QYHKYuu  pacnpeoeireHuss U NJIOMHOCMU,
pasHomepHozo, NOKA3AMenbHO20 u HOPMAIbHO20
pacnpeoeneHuli, ymemsb UCHOIb308AMb CEOUCNEA U3YYEHHDIX|
pacnpeodenenutl 015 peuterus 3a0ay
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[1K 5.6. BoInoJgHSTE 1OJIEBBIE
reope3nueckue paboThl Ha
CTPOUTENILHOM IIIOIAJIKeE:
BBHIHOC B HATYPY IPOEKTOB
3IaHUHN, HHKEHEPHBIX
COOPYKEHHUI, IPOBEACHUE
0OMEpHBIX paboT U
VCIIOJTHUTEIIbHBIX ChEMOK,
COCTaBIICHUE
VCTIOJTHUTEIIbHOM
TOKyMEHTAIUH.

- CIIOCOOHOCTBL M TOTOBHOCTH K CaMOCTOATCIIBHOMY
IMMOMCKY MCTOAOB PCUHICHUA IMMPAKTUYCCKHUX 3aJay,
MPUMCHECHUIO PA3JIMYHBIX METOA0B II03HAHMS,

- AHAJIM3UPOBATD MTOJYUYCHHBIC B XOAC PCIICHUSA
3aga4yu pe3yibTaThbl, KDUTUYCCKH OICHHUBATh UX
IOCTOBCPHOCTD, IPOTHO3UPOBATHL U3BMCHCHUC B
HOBBIX YCJIOBHUAX

- YMETh OIIEPUPOBATH MOHATHUSIMH: JBIKCHHE B MPOCTPAHCTBE,
1M0100HBIE PUTYpPHI B TPOCTPAHCTBE; UCIIOIB30BATh OTHOIICHUE
[JI0MaeH MOBEPXHOCTEH M 00BEMOB MOMOOHBIX (uUryp mpH
PEIICHUY 33]1aY;

- yMemb c60000HO ONepUPO8ams NOHAMUAMU: MOYKA, NPAMAS,
nI0CcKOCMb, NPOCMPAHCMEO, OMPE30K, Jy4Y, NIAOCKUll Y20I,
08V2PAHMBIU Y20, MPEXSPAHHLIL V204, NepeceKaloujuecs,
napannenvHule U cKpewusaowuecs npsamvle, napaiieibHoCms U
nepneHoOuKyIApHOCMb NPAMBIX U NIOCKOCMeEU, Y20l MeHCO)]
MpAMbIMU, Y20l MeAHCOY NPAMOU U NIOCKOCMBIO, V20l MeHCO)]
n10CKOCMAMU, YMeHUe UCHONb308aMb NPU peueHuu 3a0ay
U3yueHHble akmul U meopemvl NIAHUMEMPUU, YMEHUE
OYeHUBAMb pasmepbl 00HEKMO8 8 OKPYHCarouem mMupe; ymems
onepuposambw NOHAMUAMU: MHO202PAHHUK, ceueHue
IMHO20CDAHHUKA, — NPABUIbHLIL — MHO202PAHHUK,  HpU3MA,
nupamuoa, gueypa u no8epxXHOCMyb 8paujeHUs, YUIUHOP, KOHYC,
wap, cgepa, paszeepmka NOBEPXHOCMU, CeHYeHUs. KOHycd U]
YUUTUHOPA, NapaniesibHble OCU Ul OCHOBAHUN, CcedeHue wapa,
ni0cKkoCmb, Kacaowascs cgepvl, YUIUHOpA, KOHYCd, YMeHUe
cmpoums ceueHue MHO202PAHHUKA, uzobpasicams
MHO202PAHHUKU, (hu2ypbl U NOBEPXHOCIU 8PAWEHUS, UX CeUeHUs,
6 mMoM uucie ¢ NOMOWDBIO IJIEeKMPOHHBIX CPeOCms8; YMeHuUe
npUMeHAmMb ceoticmea 2eoMempudecKux duzyp,
camocmoamenvHo @opmyauposams onpeoeneHus U3y4aemblx|
ucyp, 6vi0gueamsv 2unomesvl O CEOUCMBAX U NPUSHAKAX]
ceomempuieckux guayp, 000CH08bI86aMb UNU ONPOBEP2AMb UX;
YMeHue Hnpogooums Kiaccuguxkayuio @ueyp no pasiuiHbiM
npusHakam, — 6bINOIHAMbL — HeoOXoO0uMbvle  OONOIHUMENbHYLE
nocmpoenus

1K 5.7. BeITOMHATE TOJIEBOU
KOHTPOJIb COXPaHEHUsI

- AQHAJIM3UPOBATH IIOJIYYCHHBIC B XOAC PCIICHUSA

- YMCTb OICPUPOBATH IMOHATHAMH: MHOI'OI'PaHHUK, CCUYCHUC

3aa4yl PpC3yJIbTAaTbl, KPUTHYCCKHU OLCHUBATH HX]

MHOT'OI'paHHUKA, Ky6, MnapajuiCJICIMIC, Mpu3Ma, NHUpaMHuaa,
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MIPOCKTHON r€OMETPUH B
nporecce BeIeHUs
CTPOUTEITHHO-MOHTAXKHBIX
[pador.

TOCTOBEPHOCTh, TPOTHO3UPOBATH H3MEHECHHE B
HOBBIX YCJIOBUSX;

- CaMOCTOSTEIIFHO COCTaBJIATh IUIAH PELICHUS
NpoOJeMbl C  YY4ETOM HMEIOIIUXCS  PecypcoB,
COOCTBEHHBIX BO3MOXXHOCTEH U MpeInoYTeHUN

¢dburypa 1 IOBEpXHOCTh BpallleHus, IUIUHIP, KOHYC, map, chepa,
ceueHus] (pUTypbl BpalleHHs, TUIOCKOCTh, Kacaromascs chepsl,
[MIMH]IPA, KOHYCA, IIOMIAb IOBEPXHOCTH MUPAMUIBL, TPU3MBIL,
KOHyca, UWIMHIpa, Iulomanas cdepsl, o00beM  KyOa,
[PSIMOYTOJIBHOTO — Mapajiesienumneaa, MNHPaMUuAbl, PU3MBL,
[UIMHApA, KOHYCa, IIapa; YMEHHE U300pakaTh MHOTOTPAaHHUKHY]
1 TIOBEPXHOCTH BpAIICHHS, UX CEYCHHS] OT PYKH, C IMOMOIIbIO
YEPTEIKHBIX HMHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB; YMETh
pacrmo3HaBaTh ~ CHUMMETPUI0O B IMPOCTPAHCTBE,  yMETh
pacrio3HaBaTh MPAaBUIIBLHBIE MHOTOTPAHHUKHY;

- YMETh UCHOJH30BaTh F€OMETPUUYECKUE OTHOIICHHSI, HAXOIUTH|
rCOMETPUUYECKHUE BETUYMHBI (JIJTMHA, YTOJ, TJI0IAh, 00bEM) IIPH
PEIICHUH 3a7a4 U3 JPYTUX Y4eOHBIX MPEAMETOB U U3 peaibHOU
PKU3HU

* Kypcusom 8vioenenvl y2iyo1eHHO20 YPOBHS
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2. CTPYKTYPA U COJAEPKAHUE OBIIEOBPA3OBATEJIBHOM
JTUCHUATIIMHBI

2.1. O0bemM JUCHUIIMHBI U BBl Y4e0HOH padoThI

Bux yueOHoi1 padoThl Oobvem 6
yacax*

O0bem 00pa3oBaTe/IbHON NPOrPaAMMBbI JUCHUIIIMHBI 216

B T.Y.

OcHoBHOe coaep:kaHue 190

BT. 4..

TEOpeTUIECKoe 00yueHne 190

IMPAKTHYCCKUC 3aHATHUA

HpO(l)eCCHOHaJIbHO'OpI/IeHTI/IpOBaHHOC CO}Iep)KaHI/Ie(COHep)KaHI/Ie

MPUKJIAJTHOT0 MOIYJIfA) 26
BT. Y.

TEOPETHUYECKOE 00yUEHUE

MPAKTUYECKUE 3aHATHUS 26
NuauBuayaibHbI NPOEKT (0a/mem)™* 10

IIpome:kyTouHasi aTTecTanus (3K3aMeH)

Bo scex auetixax co 36e300uxotl (*) (6 cnyyae eé nanuyus) ciedyem ykazames o0vem 4acos, a 8 ciyuae
omcymcmeus yopame u3z Cnucka

(**) Ecau npedycmompen uHOUSUOYaIbHbLiL NPOEKN N0 OUCYUNIUHE, NPOSPAMMA NO €20
peanuszayuu paspadbamuléaemcs OmoenbHo
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2.2. TemaTuyeCcKMi IJIAH M COAEPKAHUE TN CIIUTITHHBI

Conep:xanue yueOHOro Marepuaja (0CHOBHOe U NPo¢ecCHOHAIBHO-

HanmenoBanmue pa3jiesioB . Oo6bem dopmupyemMble
OPUEHTHPOBAHHOE), JIA00PATOPHBIE U MPAKTHYECKHE 3aAHATHUS, TPUKJIATHOI
U TeM 4yacos KOMIIeTeHIIHH
MOIYJIb (IIPY HAJTUYHH)
1 2 3 4
OcHOBHOe coiep:KaHue
Paznen 1. IloBTopeHme 12
Kypca MaTeMaTHKHU
OCHOBHOM IIKOJIbI
Tema 1.1 Copep:xanue yueOHOT0o MaTepuana
Lenn u 3a1a4¥ | bazoBble 3HaHMS U YMEHUS 10 MaTeMaTHUKE B TPO(ecCHOHANBbHOM U B TOBCETHEBHOM
MaTeMaTUKH NPU OCBOCHUH | IE€ATEIHHOCTH.
CIIELUATIEHOCTH OK-01. OK-02. OK-
KomOuHupoBaHHoe 3aHATHE 2 ’ ’
03, OK-04, OK-05,
Tema 1.2 Coneprxanne yueOHOT0o MaTepuania OK-06, OK-07
Yucna w  BelyMciaeHus. | JlelcTBUA HAJ MONOKUTETbHBIMUA U OTPUIATENLHBIMU YHCIIAMHU, OOBIKHOBEHHBIMH U IIK 1.1, IIK 1.7, IIK
Bripaxxenus U | IECATUYHBIMU JPOOSIMH. 2.2, IIK 2.3, IIK 2.5
npeoOpa3oBaHUs .
JleiicTBus co cTeneHsaMu, GOpMYIIbl COKPAIIEHHOTO YMHOKEHHUSI.
KomOunupoBanHoe 3aHsTHE 2
Tema 1.3. IIpodeccnoHanbHO-OPUEHTHPOBAHHOE COAepPKaHUe (CoAepKAHME TPUKJIATHOTO
MOIYJIs1)
Ornpenenenue Momaau
3€MENBHOr0 MOJUTOHA Buiel miockux GUTYp U UX IUIOMIATb.
rpadguyeckuM cnocooom
[IpakTHKO-OpHUEHTUPOBAHHBIE 33aUU B Kypce T€OMETPUHU Ha TIOCKOCTH.
[TpakTHYeCKOE 3aHSATHE 2
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Tema 1.4

HpOLIeHTHBIe BbIYUCICHUA

Coneprxanue yaeOHOTO MaTeprasa

[TpocTeie POLIEHTHI, Pa3HbIe CIOCOOBI MX BhraucIeHHs. CII0KHBIE TIPOIICHTEHI.

[IpakTHueckoe 3aHsATHE 2
Tema 1.5 IIpodeccnoHanbHO-OPUEHTUPOBAHHOE COlepPKaHUe (CopepKaAHMe TPUKJIIATHOTO
MOAYJIAA
AGcomoTHas u yas)
OTHOCHTC/IbHAA AOconroTHas U OTHOCHTENbHAs orpemHoctd. ONeHKa U3MEPEHUM JUIMH JIMHU.
IOIPEIIHOCTD BBIYUCICHUN | ApudmeTnueckas cepe/IiHa U OlleHKa €8 TOUHOCTH
[IpakTHYeCKOe 3aHSTHE 2
Tema 1.6 Copep:xanue yueOHOro MaTepuana
BxonHO# KOHTPOJIb Breruucnenuss u mpeoOpa3oBaHus. YpPaBHCHHS M HEPAaBEHCTBA. | eoMeTpus Ha
IIJIOCKOCTH.
KontponbHas pabora 2
Paznen 2 [IIpsimble u 16
IUIOCKOCTH B
NPOCTPAHCTBE
Tema 2.1. Coneprxanue yueOHOro MaTepuasa
OcHOBHbIE nousatus | [Ipenmer crepeomerpun. OCHOBHbIE TMOHATHSA (TOYKa, MpsMas, IUIOCKOCTb,
CTEPEOMETPUH. npoctpancTtBo).  OCHOBHBIE — akCMOMBI  cTepeomerpuu.  llepecekaromuecs, OK-01, OK-03, OK-
Pacnonoxenue nNpsMBIX M | mapajulelbHble M CKpelMBamomuecs mpsmble.  [Ipu3Hak ¥ CBOHCTBO 04, OK-07
IJI0CKOCTEH CKpeNTUBAIOIMXCS MPMBIX. OCHOBHBIC TPOCTPAHCTBEHHBIC (DUTYPHI.
peNBaIoN p pocrp (rryp 11K 5.6, ITK 5.7
KoMbuHMpoBaHHOE 3aHATHE 2

Tema 2.2.

Conepxkanue yaeOHOro MaTepuania

[Tapamnensubie mpsmas u miIockocTh. Omnpenenenue. [lpusnak. CpoiicTBa (C
nokaszatenbctBoM). [lapamnensubie miockoctu. Onpenenenue. [Ipusnak. CpoiicTBa
(c moxazatenscTBOM). Terpasap u ero anemeHThl. [lapamienenumes 1 ero 3J1eMeHTHI.
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[Tapaju1eIbHOCTD TIPSIMBIX,
OpsIMOM U INUIOCKOCTH,
IIJIOCKOCTEMN

CpolicTBa NPOTHBOINOJIOKHBIX I'paHed M  JUaroHajJed mapauielenuIesa.
[Toctpoenue ceuenuii. Pemenue 3amay.

KoMOuHMpOBaHHOE 3aHATHE

Tema 2.3.
[lepnenAuKyISIpPHOCTD
HPSAMBIX, IPSAMOi u

IIJIOCKOCTH, IUIOCKOCTEH

Copepxanue yueOHOro MaTepuana

[lepnienaukynsapusie npsmele. [lapannenbHble npsiMble, NEPHEHIMKYISAPHBIE K
iockocty. [Ipu3Hak neprneHaAuKyIIpHOCTH MPSIMOI U TIIOCKOCTH. Jl0Ka3aTeNbCTBO.
[lepnienaukynap u HakioHHas. IlepnennukynspHele 1iockoctu. [IpusHak
MEPIEHIUKYISIPHOCTH IIJIOCKOCTEN. Jl0Ka3aTenbCTBO.

Paccrosinust B mpocTpaHCTBe.

KomOunupoBanHoe 3aHsTuHe.

Tewma 2.4. Copep:xanue yueOHOro MaTepuana
Teopema 0 Tpex | Teopema o Tpex neprneHauKymspax. Jloka3aTenbCTBO. YToul MeXAy HpsAMON U
NEPIEHIUKYIIIpax IJI0CKOCTBIO.
Yron Mexay MmIOCKOCTSIMH.
KomOunupoBaHHoe 3aHATHE
Tema 2.5. IIpodeccnonanbHO-OPHEHTHPOBAHHOE COAEPKAHUE (COAePKAHNE TPUKJIIATHOTO

IIpoekTHas reomeTpus B
polecce BeIEeHUs
CTPOHTEIHHO-MOHTAXKHBIX
pabot

MO/1YJIfA)

[TapannensHble, NMEPNEHANKYISPHBIE, CKpPENIMBAIOIIUECS MpsMbIe. ['eone3snyeckoe
o0OecrieueHrne TMPOCKTUPOBAHUS, CTPOUTENBCTBA M  OKCIUTyaTallud  3JaHUMH,
COOpyXeHU. MOHTaX KapKacCHbIX 3aHUI

[IpakTnueckoe 3aHsTHE

Tema 2.6.

Pewenne 3anau. IIpsmMelie u
IUIOCKOCTH B IIPOCTPAHCTBE

Copep:xanue yueOHOTO MaTepuana

Pacnonoxenue MpsAMBIX U IUIOCKOCTE B MMPOCTPAHCTBE. HepHeH,Z[I/IKy'J'IﬂpHOCTL u
nMapajiCJIbHOCTE IPAMBIX U IUIOCKOCTEHA. CerHII/IBaIOIIII/IeCSI IpsAMBIC.
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Kontponbnas padoTa. 2
Pa3nen 3. Koopaunarsl u 12
BEKTOPBI
Tema 3.1 Coneprxkanue y4eOHOT0 MaTepuasia
JlekapToBbl KOOpAMHATHI B | JlekapTOBBI KOOpPAMHATHI B MpocTpaHcTBe. lIpocreiinmme 3amaun B KOOpIWHATAX.
npocrpancTse. Paccrosuue | PaccrosiHue Mex Ty IByMs TOUYKAaMH, KOOPAUHATHI CEPEeIMHBI OTPE3Ka.
MEXIYy JBYMS TOYKAMH.
KomOunnpoBaHHOE 3aHSTHE. 4
Koopaunatel  cepenuHsl
oTpe3Ka.
Tema 3.2 Copep:xanue yueOHOT0o MaTepuana
Bekropsl B mpocTpancTse. | BekTopsl B mpocTpaHcTBe. CII0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOXKCHUE BEKTOPA
Ha uucno. Kommianapuele BeKTOpbl. CKalgpHOE NPOU3BEICHHE BEKTOPOB.
Yroa Mexay BEKTOpaMu.
C Paznoxkenue BekTopa 1o TpeM HEKOMIUIaHApHBIM BekTopaM. KoopauHatsl BeKTOpa, OK-02, OK-03, OK-
KaJlsipHOE TPOU3BEACHUE
KTO po P CKaJISIpHOE MPOU3BEACHNUE BEKTOPOB B KOOPAMHATAX, YOI MEXKAY BEKTOPaMH, YTOJ 04, OK-07
BEKTOPOB .
P MEX1y NPSAMOI U MIIOCKOCTBIO, YTOJl MEX]Y MJIOCKOCTSAMHU.
IIK 2.2, IIK 2.3, IIK
KomOuHupoBaHHoe 3aHsTHE 4 2.5
Tema 3.3 IIpodeccnonanbHO-OPHEHTHPOBAHHOE COAEPKAHUE (COAePKAHNE TPUKJIATHOTO
MO/1YJIfA)
OmnpeneneHue KOOpAUHAT
IIyHKTa NpsAMOM 3aceukor | KoopanHaTHAs MmI0CKOCTh. BhruncieHne pacCcTOSHUN W TUIOMIAJeH Ha TIOCKOCTH.
KonnuecTBeHHBIE pacyeThl.
[TpakTHYeCKOE 3aHATHE 2

Tema 3.4

Pewenne 3a7ad4.
KoopanHatsl 1 BEKTOPHI

Copep:xanne yueOHOTO MaTepuana

I[CKapTOBLI KOOpAWHATBI B IPOCTPAHCTBC. BCKTOpBI B IIPOCTPAaHCTBC. Cnoxenue u
BBIUYUTAHUC BCKTOPOB. YMHOXKEHHE BCKTOpa HAa YHUCIO. KOMHHaHapHLIC BCKTODPHI.
CKaﬂﬂpHOC MMPOU3BCACHUC BCKTOPOB. Paznoxenue BCKTOpa Io TpEM
HCKOMIUIaHAPHBIM BCKTOpPaM. HpOCTCﬁHlHC 3ala4yi B KOOpJAWHATax. KOOp,Z[I/IHaTBI
BCKTOpPA, PAaCCTOAHUC MCIKAY TOUKAMH, KOOPAUHATHI CECPEANHBI OTPE3KaA, CKAJIIPHOC
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IIPOU3BEICHNE BEKTOPOB B KOOpAMHATAX, YIOJI MEXIYy BEKTOpaMH, yroyl MEXIy
IPSIMOI U INIOCKOCTBIO, YTOJI MEKIY IIOCKOCTSIMH.

KonrposnsHas pabora. 2
Paznen 4. OcHoBBI 26
TPUTOHOMETPHH.
Tpuronomerpuueckue
GyHkumnu
Tema 4.1 IIpodeccnonanbHO-OPUEHTUPOBAHHOE COAepPKaHUe (CopepKaAHNe MPUKJIIATHOTO
MO/1YJIfA)
Ennauner HA3MEPEHUS
YIJIOB B T'€0JI€3UH I'panycnas u Paguannas mepa yria. IIoBOpOT TOYKM BOKPYI Hadajga KOOpPJAWHAT.
Onpenenenue cuHyca, KOCUHYCa, TAHI'€HCA U KOTaHIeHca. 3HaKK CUHYCa, KOCHHYCa,
TAHI'€HCAa U KOTAHI'€HCa 110 YeTBEPTAM. 3aBUCHUMOCTb MEX1y CUHYCOM, KOCUHYCOM,
TAHI'€HCOM M KOTAaHI€HCOM OJIHOT'O U TOT'O K€ yIJIa.
KoMOHHUpOBaHHOE 3aHATHE 2 OK-01, OK-02, OK-
03, OK-04, OK-05,
Tema 4.2 Copep:xanue yueOHOTO MaTepuana OK-06, OK-07
OcHoBHbIE Tpuronomerpuueckue Toxaecta. CHHYC, KOCHHYC, TAHT'€HC U KOTaHI'€HC YIJIOB O U K 1.1 TIK 1.7
TPUTOHOMETPUYECKHE - o. Dopmysbl IpUBEEHUS. w )
TOKJIECTBA.
KomOuHupoBaHHoe 3aHsTHE. 4
®opMyIibl IPUBEACHUS
Tema 4.3 Coneprxkanne yueOHOT0 MaTepuasia
Cunyc, xocunyc, TaHreHc | Cymma u pasHocTh cuHycoB. CyMMa M pa3HOCTh KOCHHYCOB. CHHYC M KOCHHYC
CyMMBI M Pa3HOCTH JBYX | nBoiHOro yria. @®opmysnsl mnojoBuHHOro yria. [IpeoOGpasoBanust CymMMBbl
YIJIOB TPUTOHOMETPUUYECKUX (YHKIUN B MPOU3BENECHUWE U TPOU3BEIEHUS B CyMMY.
C BoipakeHue TpPUTOHOMETPUYECKMX (QYHKIMH dYepe3 TaHIMeHC TOJOBUHHOIO
HHVyC " KOCHIYC aprymenTa. [IpeoOpazoBaHust MPOCTEHIIINX TPUTOHOMETPHUUECKUX BBIPAKECHUH.
JBOIHOrO yria. ®opMyiibl
MOJIOBUHHOTO yTJjia KomM6unnpoBaHHoe 3aHsTHE. 2
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Tema 4.4

DyHKIMKU, UX CBOWCTBA.

Coneprxanue yaeOHOTO MaTeprasa

OO6macth ompeeraeHus: U MHOXKECTBO 3HadeHUN (QyHKnuil. YETHOCTh, HEUETHOCTD,

Crnioco0sl 3aJJaHus | epUOANYHOCTb (yHKIMKA. CriocoObl 3ajaHus (yHKIUH.
byHKIII
Komb6unupoBanHoe 3ansrue
Tema 4.5 Copepxxanne yaeOHOTO MaTepuana
Tpuronomerpuueckue OO0nacTh ompeneNieHuss ¥ MHOXKECTBO 3HAYEHHH TPUTOHOMETPUUYECKUX (YHKITUH.

(GyHKIIMU, WX CBOWCTBA U
rpaduku

YérHOoCTh, HEYETHOCTD, NEPUOTUIHOCTD TPUTOHOMETpUYecKnX (yHkuuid. CBoiicTBa
u rpaduku QyHKIUN y = cos X, y =sin X, y = tg X, y = ctg X.

KomOunupoBanHoe 3aHsTue.

Tema 4.6 Copep:xanue yueOHOro MaTepuana

ITpeobpa3oBanue Cxartue 1 pacTshkeHHe Tpa@uKOB TPUTOHOMETPUYECKHUX (DYHKIINH.

rpaduKoB .
[IpeobOpazoBanue rpaduKOB TPUTOHOMETPUIECKUX (DYHKITHIA.

TPUTOHOMETPUUECKHUX

yHKIH [IpakTrueckoe 3aHsTHe

Tema 4.7 IIpodeccnonanbHO-OPHEHTHPOBAHHOE COAEPKAHUE (COAePKAHNE TPUKIATHOIO
MOAYJIfl

Tpuronomerpus Ha ya)

MECTHOCTH Hcnonb30BaHne TPUTOHOMETPUUECKUX (GOpMya B Mpo(ecCHOHATIBHBIX 3ajadyax
reofie3un
[IpakTrueckoe 3aHsATHE

Tema 4.8 IIpodeccnoHanbHO-OPUEHTHPOBAHHOE COAepPKaHUe (CoAepKAHME TPUKJIATHOTO
MOAYJIfAA

OO6patHsble yas)

TPUTOHOMETPUUECKHE OO6parHble TPUTOHOMETPUUECKHE byHKIHN. Brruncnenue 00paTHBIX

GyHKIMH B pELICHUU
npsaMoit  u oOpatHoi
reoJIe3NYeCKON 3a1adn

TPUTOHOMETPUYECKHUX (YHKIIHI C MOMOIIBI0 HHKXEHEPHOTO KAJIbKYIISITOpa

KOM6I/IHI/IpOBaHHOe 3aHATHC.
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Tema 4.9
Tpuronomerpudeckue
YPaBHEHHUS U HEPABEHCTBA

Coneprxanue yaeOHOTO MaTeprasa

VYpaBHeHHE cos X = a. YpaBHEHHE Sin X = a. YpaBHeHHUE tg X = a, ctg X = a. Pemenue
TPUTOHOMETPHUYECKHUX ypaBHEHUI OCHOBHBIX npocTeifiue
TPUTOHOMETPUYECKHE YpaBHEHHs, CBOJALIMECS K KBaJApaTHBIM, peliaeMble
Pa3I0KEHUEM Ha MHOXKUTEIH, OTHOPOHBIE.

THUIIOB:

[Ipocreiimme TpUroHOMETpUYECKHE HEPABEHCTBA

KomOunupoBanHoe 3aHsTue. 4
Tema 4.10 Copep:xanue yueOHOT0o MaTepuana
Cucremsl CucreMsbl IPOCTEHIINX TPUTOHOMETPUYECKUX YPABHEHUH.
TPUTOHOMETPUUECKHUX

. KomOunupoBanHoe 3aHsTHe. 2

ypaBHEHUI
Tema 4.11 Copepxanne yaeOHOT0 MaTepuaa
Pemienne 3amad. ocHoBbl | [IpeoOpa3oBanue TPUTOHOMETPUYECKUX BBIPAKCHHUM. Pemenne
TPUTOHOMETPHH. TPUTOHOMETPUUECKUX YpPaBHEHHI M HEPaBEHCTB B TOM YHCJIE C UCIOJIb30BAaHUEM
Tpuronomerpuueckue CBOMCTB (DYHKIIMIA.
byHKIUN

KonTtponbHas pabora 2
Pa3nean 5. [IpousBoanas 26

¢yHnkuun, ee

NpuMeHeHue
Tema 5.1 Copepxanne yueOHOTO MaTepuana

[MousTue IIPOU3BOJHOMU. | OmpeielIeHre YUCIIOBOM IOCIICIOBATEILHOCTH U CIIOCOOBI ee 3amanus. CBoiicTBa
@opMmysibl M IPaBUJIA | YHCIOBBIX MocjenoBarenbHOCTel. OmpeneneHue mpenena MociaeI0BaTeIbHOCTH.
g hepeHIMPOBAHUS Breruncnenne — mpenmenoB  mocnedoBarenbHocTed.  [Ipemen QyHkumm  Ha

6eckoneunoctu. [Ipenen pynkuu B Touke. [Ipupamenue aprymenra. [pupamienue
¢byHkuuu. 3anaud, NPUBOIAIIME K TOHATHIO Mpou3BoaHOW. OrmpeneneHue
MTPOU3BOJHON. AJITOPUTM OTBICKaHUS TPOU3BOJHOM.

OK-01, OK-02, OK-
03, OK-04, OK-05,
OK-06, OK-07

IIK 2.2, IIK 2.3, IIK
IIK 2.5
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KomOunnpoBanHoe 3aHATHE

Tema 5.2

[IpousBoHbIE CYMMBI,
Pa3HOCTU  MPOU3BEICHUSA,
YacTHOTO

Conepxkanue y4eOHOro MaTepHuaia

dopmynsl guddepenuupoanus. [IpaBuna guddepeHupoBaHus.

KoMOuHMpOBaHHOE 3aHATHE

Tema 5.3

[IpousBognbie
TPUTOHOMETPHUYECCKUX
¢yukuuii.  [IpousBonHas
CIIOKHOU (DYHKITUU

Coneprxkanue y4eOHOro MaTepHuaia

Omnpenenenue cinoxHoit GyHkiuu. [Ipon3BoaHass TPUTOHOMETPUUICCKUX (DYHKITUH.
[IpowusBoaHas Cl0XHON GYHKIUH.

KomOunupoBanHoe 3aHsTHe.

Tema 5.4

ITonsTue 0
HENPEPHIBHOCTH (YHKIIUH.
Meto UHTEPBAIOB

Coneprxanne yueOHOro Marepuasia

[Tonstue nenpepriBHON QyHKIMKU. CBONCTBA HeTIpepbIBHOW (QYHKINHU. CBSI3b MEXY
HETPEPBIBHOCTRIO U AU((HEpPeHIUPYEMOCThIO (YHKIMH B TOYKE. AJTOPUTM
pelieHusl HepaBEHCTB METOAOM HUHTEPBAJIOB.

KomOunupoBanHoe 3aHsTHE

Tema 5.5 Coneprxanue yueOHOro MaTepuasa
I'eomerpuuecknii u | 'eomeTpruueckuil cMbICI TPOU3BOJHOW (YHKIMU — YIVIOBOM KO3 dUIHMEHT
buzndecKuit CMBICII | KacaTeNbHOU K Tpa@uky (YHKIHMH B TOYKE. YpaBHEHHME KacaTelIbHOM K rpaduky
IIPOU3BOJHOU GyHKIIUU. AJNTOPUTM COCTaBJIICHHS YPaBHEHMS KacaTelbHOW K TpaduKy (yHKIIHH
y=f(x)
KomOunupoBaHHoe 3aHsTHE.
Tema 5.6 Coneprxanne y4eOHOTO MaTepuana
dusnyeckui cMbICH | @u3nyecknii (MEXaHUYECKUM) CMBICH MPOU3BOJHON — MIHOBEHHAsi CKOPOCTh B
MIPOU3BO/THOM B | MOMeHT BpemeHu t: v =S’ (t).
PO eCCHOHATBHBIX
[IpakTHueckoe 3aHsATHE
3aza4ax
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Tema 5.7

MOHOTOHHOCTH (YHKITHH.
Touku 3xkcTpeMyMa

Coneprxanue yaeOHOTO MaTeprasa

Bospacranne u yObiBaHume (yHKINH, COOTBETCTBHE BO3PACTaHUS M yOBIBAaHHSA
¢byHKnuM 3HaKy mnpom3BonHOW. IloHsATHE TNPOM3BOMHON BBICHIETO IOPAAKA,
COOTBETCTBHE 3HaKa BTOPOI MPOMU3BOJHON BBITYKIOCTH (BOTHYTOCTH) (YHKIIMH Ha
oTpe3ke. 3aayd Ha MakCUMyM M MHUHUMYM. [loHsATHE acHMITOTBHI, CIIOCOOBI MX
omnpenenaeHus. AJITOPUTM HCCIEAOBaHMSA (QYHKIMHM M TOCTPOCHHS ee rpaduka c
MIOMOIIBIO TPOU3BOIHOMU. [[poOHO-NTMHEeHAs PYHKIUS

KomMb6unmnpoBanHoe 3aHsTue.

Tema 5.8

HccnenoBanne QyHKIMA 1
HOCTpOeHHE TPa(hUKOB

Coneprxkanne yueOHOro Marepuasia

HccnenoBanme GyHKIIMHA HA MOHOTOHHOCTB M IOCTPOEHUE rPahuKOB.

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 5.9 HaubGosbluee u

Copep:xanue yueOHOro MaTepuana

HalMEHbLIee 3HaYeHHUs — —

e HaxoxxneHue HauOOJIBIIEr0 M HAMMEHBIIEro 3Ha4eHUM (YHKUMH, MOCTPOEHUE
rpa)MKOB MHOTOYWIEHOB C UCIOJIb30BAHUEM allllapaTa MaTEMATUYECKOTO aHAIH3a.
KomOuHupoBaHHoe 3aHsTHE.

Tema 5.10 IIpodeccnonanbHO-OPHEHTHPOBAHHOE COAEPKAHUE (COAePKAHNE TPUKJIIATHOTO

[Ipuknagneie 3aga4yu ¢
MIPUMEHEHUEM
muddepeHnmana i
HAXO0/ICHUS TIOIIA TN
y4acTKa Py pa30MBOYHBIX
pabortax

MO/1YJIAA)

Juddepenunan pynxun. @opmyiisl U npaBuia AudQepeHIrpoBaHus

[IpakTrueckoe 3aHsATHE

Tema 5.11

Conepxkanue yaeOHOro MaTeprania

®opmynsl u npaBuia auddepenumposanud. Mcenenosanue GyHKIUN ¢ TOMOIIBIO
npoun3BoHOM. Hanbonpiiee n HanMeHbIlee 3HaYCHHS (YHKITAN.
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Pemienue 3amau. | KonrponpHas pabora. 2
[TpousBonHas ¢pyHKIMH, €€
IpUMEHEHHE
Paznean 6. 36
MHOrorpaHHMKH M Teja
BpallleHHus
Tema 6.1 Copepxanne yaeOHOTo MaTepuana
Bepmmnel, pebpa, rpanu | [lonstue mMHOrorpaHHuka. Ero 3jeMeHTHI: BepHIMHBI, peOpa, rpaHu. JlHaroHais.
MHOI'OI'paHHHUKA Ceuenue. Boimykiible 1 HEBBITYKIIbIE MHOTOTPAHHUKH.
KomOunupoBanHoe 3aHsTuHe. 2
Tema 6.2 Copep:xanue yueOHOro MaTepuana
[Tpusma, ee | [lousarue mpusmel. Ee ocHoBaHusi u O60koBbie TpaHu. Bricota mpusmel. [lpsmas u
COCTaBJISIONINE, CEYEHHE. | HaKIOHHas npusma. [IpaBunbHas npusma. Ee ceuenue. OK-01, OK-02, OK-
IIpsmMas W  npaBWIbHAS 03, OK-04, OK-05,
—. KomOunupoBanHoe 3aHsTHE. 2 OK-06, OK-07
Tema 6.3 Copep:xanne yueOHOTO MaTepuana TIK 5.6, IIK 5.7
[Tapannenenunen, ky0. | [lapamienenunen, CBOMCTBa MPSMOYTOJBHOTrO mNapauienenunesna, kyd. CedeHue
Ceuyenue KyOa, | KyOa, mapasuiesenumneia
napaJsenenunena
KomMbOuHMpoBaHHoOe 3aHsTHE 2
Tema 6.4 Conepxanue yueOHOro MaTepuaa
[Tupamuna, ee | [Iupamua u ee s3nementsl. Ceuenue nupamuabl. [IpaBuiibHas nupamuaa. Y cedeHHas
COCTAaBIISIIOLME, CEUEHUE. | MUpaMU/IA.
[lpaBunbHass  mHUpamuja.
KomOunupoBaHHoe 3aHsTHE. 2

VYceuennas nupamuaa

Tema 6.5

Copepxanne yueOHOTO MaTepuana
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boxosas u nonHas | [Inomaas 60KOBOM 1 MOTHON MOBEPXHOCTU MPU3MBI, TUPAMUJIBL.
MMOBEPXHOCTh MIPU3MBI,
KoMOuHMpoOBaHHOE 3aHATHE
MUPAMU/IBI
Tema 6.6 Copepxanne yaeOHOT0 MaTepuana

Cummerpuss B KyOe,
napajuiesenumnese,
npu3Me, MupamMuie

CuMMeTpHsi OTHOCHUTENBHO TOYKH, HIpsMOM, Imiockoctu. Cummerpus B KyoOe,
napajiesienunese, npusme, mupamue.

KoMOuHMpOBaHHOE 3aHATHE

Tema 6.7

Buael cummerpun.

Cummerpus 31aHUM 1

IIpodeccuonaibHO-OpHEeHTHPOBAHHOE COepPKaHNeE (COAepPKaHNe MPUKIIATHOTO
MOIYJIs1)

Cummerpusi. Bunbl cummerpun. 3epkaibHasi CHMMETPHS. ApPXHUTEKTYpHas
reoOMeTpus

COOPYKEHHI.
[IpakTuueckoe 3aHaTue

Tema 6.8 Coneprxanne yueOHOro MaTepuana
[TpaBwiIbHEIC [TonsiTHE MIPaBUIBLHOTO MHOTOTpaHHKUKA. CBOMCTBA MPABUIIBHBIX MHOTOTPAHHHUKOB.
MHOTOTPaHHHKH, 170'¢

. [IpakTrueckoe 3aHsATHE
CBOICTBa
Tema 6.9 Coneprxkanne yueOHOT0 MaTepuasa
Humuump, ero | Hunuunp u ero snemenTsl. CedeHne NUIMHApPA (TapajyIeIbHOE OCHOBAHHUIO M OCH).

cocrasiitrone. CeueHune
WINHIpA

Pa3BepTI<a OUuInHApAa.

KomMb6unmnpoBanHoe 3aHsTHE.

Tema 6.10

Konyc, €ero
cocrapisiromue.  CeueHue
KOHYycCa

Copep:xanne yueOHOTO MaTepuana

Komnyc u ero sanementsl. CeueHne KoHyca (mapajuielbHOe OCHOBAHUIO U MPOXOIAIIee
yepes BepIINHY), KOHHYeckue ceueHus. PazBepTka koHyca.

KOM6I/IHI/IpOBaHHOe 3aHATHC.
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Tema 6.11 Coneprxanne y4eOHOT0 MaTepuaa
VY ceueHHsli KOHYC. | YceueHnHsll KoHyc. Ero oOpa3syromas u Beicota. CeueHne yceueHHOro KOHyca
Ceuenue YCEUEHHOTO
Komb6unupoBanHoe 3ansrue
KOHYca
Tema 6.12 Coneprxkanne y4eOHOT0 MaTepuasia

[Tap u cdepa, ux ceueHus

[Map u cdepa. B3zaumuoe pacnosnoxenue chepbl u miaockocTd. CedeHue mapa,
cepsl.

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 6.13

[Touste 00 o0OBEMeE Tea.
OTHoLIEHUE 00BbEMOB
MOAOOHBIX TEN

Coneprxanne yueOHOro Marepuasia

Ilonartue 06 obwveme Tena. OObeM Kyba M IPSAMOYTOJIBHOTO MapajuleienuIesa.
O06wem npusmsbl 1 nWIMHApPA. OTHOLIEHHE 00BEMOB MOAOOHBIX Tell.

KOM6I/IHI/IpOBaHHOG 3aHATHC.

Tema 6.14

O0BeMbI u IJIOIA A
MOBEPXHOCTEN TeIN

Conepkanue yaeOHOro MaTepuaia

O06wembl mupamuibl U KoHyca. O0beM mapa. [Tnomaay noBepxHocTen Tel.

KomOunupoBanHoe 3aHsTHE

Tema 6.15

KomOuuamm
MHOTOIPAHHUKOB U Tel
BpaIeHus

Copep:xanue yueOHOTO MaTepuana

KomOunamu reoMmeTpuieckux Ted.

HpaKTqucxoe 3aHATHUC

Tema 6.16

I'eomerpuueckue
KOMOWHAIMM Ha MPaKTHKE

Copep:xanue yueOHOTO MaTepuana

Hcnonb3oBaHre KOMOMHAIIMA MHOTOTPAaHHUKOB M Tl BpAlIeHHs] B TNPAKTHUKO-
OPHUEHTHPOBAHHBIX 3a7a4ax.

[IpakTHueckoe 3aHsATHE
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Tema 6.17

Penrenue 3a7ad.
MHOTOTpaHHUKA ¥ Teja

Coneprxanue yaeOHOTO MaTeprasa

OO0beMbl U rmjiom@anay MmoBCPXHOCTU MHOTOI'PAHHUKOB U TCJI BpalllCHUA.

KontponbHas padoTa. 2
BpaLICHUS
Pasznea 7. 14
ITepBoobGpa3nasn
pyHkumu, ee
npuMeHeHHne
Tema 7.1 Coneprxanue yueOHOro MaTepuasa
[TepBooOpa3Has QyHKUUH. | 3amada O BOCCTAHOBJIICHHH 3aKOHA JBW)KCHHS 1O M3BECTHO#M CKopocTH. IloHsTHE
[TpaBuna HAXO0XKICHHS | nHTerpupoBanus. O3HaKOMJIEHHE C MOHSATHEM MHTEerpaja U IepBOOOpa3sHON i
epPBOOOPA3HBIX ¢byakun y=f(x). Pemenne 3amau Ha CBA3b MEPBOOOPA3HON M €€ MPOU3BOIHOIM,
BBIUKCJICHHE IMepBOOOpa3HOM mansi AaHHOM QyHkuuu. Tabmuna Qopmyn s
HaXO0XKJICHHUS EPBOOOpa3HbIX. M3yueHue npasuiia BEIYUCICHUS IEPBOOOPA3HOM.
OK-01, OK-02, OK-
KomOuHupoBaHHoOe 3aHsTHE. 4 03, OK-04, OK-05,
OK-06, OK-07
Tema 7.2 Coneprxanne yueOHOT0 MaTepuania
[Tnomans KpUBOIUHENWHOMN | 3amaun, NMPUBOMAALINE K TOHSATHIO ONPEACICHHOTO HHTErpajia — O BBIYUCICHUH
Tparenuu. @opmyiia | TUIOMAAX  KPUBOJMHEWHOW Tpamenud, O TIepeMemeHnd Touku. [lonarue
Herotona — JleitbHuna onpeAenéHHOro UHTerpaina. I'eomerpudeckuii U (pU3MUECKUN CMBICI OIPEEIIEHHOTO
unTerpaia. ®opmyna Hetorona— JleiiOHuma.
KomOunupoBanHoe 3aHsTHE 2
Tema 7.3 Conepxanue yueOHOro MaTepuaa
HeomnpeneneHubrit u | [loHsiTHE HEOTIPEIeIEHHOTO UHTErpaa.
ONpeACTICHHBIA UHTETPaJIbI
KomOunupoBaHHoe 3aHsTHE. 2

Tema 7.4

Coneprxanne yueOHOTO MaTeprana
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[MousTue 00
OIPENICIICHHOM HWHTErpaje

['eomeTpuyeckuii CMbICT ONPEACICHHOTO UHTETpaa.

KomOunupoBanHoe 3aHsTue. 2
KaK iomau
KPUBOJIMHEWHOW Tparneiuu
Tema 7.5 Copepxanne yaeOHOTo MaTepuana
Onpenencuublii uaTerpan | ['eomerpuueckuii cMbICH ompeneneHHoro uHrerpana. ®opmymna HeioToHa -
JletiOHuIA.
Pemenue 3a1a4 Ha mpuMEHEHNE UHTETpalia Jisl BEIUMCICHUS (PU3UYECKUX BEIUYUH
U IJI0IIAaen
[IpakTuueckoe 3aHaTue 2
Tema 7.6 Coneprxanue yueOHOro MaTepuasia
Pemmenue 3ajpa4. | [IepBooOpasznas pynkuuu. [IpaBuna HaxoxxaeHus nepBoodpasHeix. Ee npumenenue.
[TepBooOpaznas (yHKIHH,
Kourposnsnas pabora. 2
ee MpUMEeHEeHHUe
Paznea 8. 12
Crenenu " KOPHH.
CrenenHnasi pyHKUHA
Tewma 8.1 Copep:xanue yueOHOTO MaTepuana
Crenennas QyHKuus, ee | [TousTHe KOpHS N-Oif CTENEHH M3 AeiCTBUTENBHOrO yncna. OyHKIn y = VX ux OK-01, OK-02, OK-
CBOMCTBA cBoiicTBa u rpaduku. CBOHCTBA KOPHS N-0l CTENEHH. 03, OK-04, OK-05,
OK-07
KoMbuHMpoBaHHOE 3aHATHE 2
Tema 8.2 Coneprxanne yueOHOTO MaTepuasa
[Tpeo6pa3zoBanue [Ipeobpa3oBaHue UPpPAMOHATEHBIX BBIPAKCHHIMA
BBIPDAKEHHUM C KOPHAMHM N-
KomMb6unnpoBanHoe 3aHsTHE. 2

Ol cTereHn
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Tema 8.3 Coneprxanne y4eOHOT0 MaTepuaa
CponictBa  crenenu ¢ | [loHATHE cTETEHU ¢ IIOOBIM pallMOHAILHBIM MoKa3aTesieM. CTeneHHbIe PYHKIINH, UX
paloHaIbHBIM CBOWCTBA U TpaduKu.
JENCTBUTENbHBIM
KomOunnpoBaHHOE 3aHSTHE. 2
MIO0Ka3aTeNsIMU
Tema 8.4 Coneprxkanne yueOHOT0 MaTepuaia
Pewmenune PaBHOCUIIBHOCTB UPPALIMOHATIBHBIX YPABHEHUH U HEPABEHCTB. METObI X PEIICHUS.
UpPpaALMOHATIbHBIX Pemenue nppalvoHalbHbIX YPaBHEHUN 1 HEPABEHCTB
YpaBHEHUI U HEPABEHCTB
KomOuHHMpOBaHHOE 3aHATHE 4
Tema 8.5 Coneprxkanue yueOHOro Matepuasa
Crenenu u KopHU. | OnpenesnieHue creneHHoil (QyHKiuu. Mcnonp3oBaHWE €€ CBOWCTB MPHU PEIICHUU
CrenenHast QyHKITHS ypaBHEHUI U HEPABEHCTB.
Kourposnsnas pabora. 2
Pasznen 9. 12
Ioka3aTenbHast
pyuxkuus
Tema 9.1 Coneprxkanne yueOHOT0 MaTepuasia
= OK-01, OK-02, OK-
ITokasarenpHas Qynkuusd, | Crenedb ¢ OPOM3BOJBHBIM  JEHCTBUTENBHBIM TOKa3areneM. OnpenencHue 03. OK-04. OK-05
ee CBOMCTBa MOKa3aTeNIbHOM (YHKIMH, ee CBOWCTBa M rpad)uK. 3HAKOMCTBO C MPUMEHEHUEM ’ OK 67 ’
MoKa3zareabHOH (QyHKUIMU. PerieHue rmokazareiabHbIX YpaBHEHUN (PYHKIIMOHAJIBHO-
rpadu4ecKuM METOJIOM.
KomOunupoBanHoe 3aHsaTHE 2

Tema 9.2

Copep:xanue yueOHOTO MaTepuana
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Pemenne mnoka3aTeIbHBIX
YpaBHEHU U HEPABEHCTB

PemreHne 1moka3aTeNbHBIX YPaBHEHHMM METOJOM YPAaBHUBAHMS IIOKa3areseH,
METOZOM BBEICHHUS HOBOU MEPEMEHHOH, (PYHKIMOHATBHO-TPAPUUECKIM METOJIOM.
Pemenne nokasarenbHbpIX HEPABEHCTB.

[IpakTuyeckoe 3aHsATHE 6
Tema 9.3 Coneprxkanue y4eOHOT0 MaTepuasia
Cucrembl nokKasaTenbHbIX | Perrenue cuctem moka3aTenbHBIX YPAaBHEHHH.
ypaBHEHUI
KomOunnpoBaHHOE 3aHSTHE. 2
Tema 9.4 Coneprxanue yueOHOro MaTepuasia
Pewenue 3a1a4. | PemeHne noKa3aTeNbHBIX YpPAaBHEHUMM METOJOM YpaBHUBAaHHs IIOKa3aTelled M
IToka3arenpHast QyHKIHUS | METOJOM BBEIECHHS HOBOM IEpEMEHHOM. Pelenne mokasaTeIbHbIX HEPABEHCTB.
Kontponbnas padota 2
Pa3znen 10. Jlorapudmbl. 18
Jlorapupmmuueckast
pyuxkuus
Tema 10.1 Coneprxkanne yueOHOT0 MaTepuasia
Jlorapupm yuchna. | Jlorapudm umcna. JlecaTUUHBIN U HATYpaJIbHBIN JTOTapu(MBbI, YUCIIO €.
JlecaTuaHbIN u . . .
. KomOunupoBaHHoe 3aHATHE 2 OK-01, OK-02, OK
HaTypaJbHbIN J'IOFapI/I(l)MI)I, 03. OK-04. OK-05
5 b Ll
YUCIIO € OK-07
Tema 10.2 Coneprxanne yueOHOTO MaTepuana TIK 1.7
CpoiictBa  norapu¢moB. | CoiicTBa jgorapudmos. Oneparius JorapuGMUpPOBaHUSI.
Onepanus Kot 5
MOMHUPOBAHHOE 3aHATH
jgorapupmMupoBaHUs 0 po 0e3 ©
Tema 10.3 Coneprxanue yueOHOro MaTepuaa

Jlorapudmuueckas GyHKIIHS U €€ CBOWCTBA
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Jlorapudmuueckas KomOuHupoBaHHOE 3aHsTHE. 2
(byHKLUs, ee CBONCTBA
Tema 10.4 Copepxanne yaeOHOTo MaTepuana
Pewenne [lonatue mnorapupmuveckoro ypaBHeHHs. Onepanus MTOTCHUUPOBaHHA. Tpu
J0rapupMHUECKUX OCHOBHBIX METOAA PELICHHUS JOTapu(PMHUECKUX ypaBHEHHUH: (HYHKIIMOHAIBHO-
YPaBHEHUI U HEPABEHCTB rpadUyuecKuid, METOJ TOTEHIMPOBAHHUS, METOJ BBEICHUS HOBOH IMEPEMECHHOM.
Jlorapugmuueckue HepaBeHCTBA.
KomOunupoBanHoe 3aHsTHE 6
Tema 10.5 Copep:xanue yueOHOro MaTepuana
Cucrembl ANropuT™M peleHHus CUCTEMbl ypaBHEHMH. PaBHOCHMIIBHOCTH JOrapu(pMHUUYECKHX
J0rapupMHUECKUX YpaBHEHUI U HEPABEHCTB.
ypaBHEHU I
KomOuHHMpoBaHHOE 3aHSATHE. 2
Tema 10.6 IIpodeccnonabHO-OpHEHTHPOBAHHOE Colep:KaHue (Copep:KaHNe MPUKJIATHOTO
MOAYJIfl
Jlorapugmst. ya)
Maremarnueckas [Tpumenenue norapudma. JlecaTuunslit torapudm
o0paboTka MTOJIEBBIX
N [pakTHYeCKOE 3aHSTHE 2
WU3MEpPEHUI
Tewma 10.7 Coneprxkanne yueOHOT0 MaTepuana
Pemenue 3agad. | Jlorapupmuueckas  ¢ynkuua. Pemenne — mpocTedimimx  JorapupmMUUecKHX
Jlorapudmsr. YPaBHEHUM.
Jlorapudpmuueckas
Konrponsnas pabora. 2
byHKIISA
Pazgen 11. DuemeHTHI 18
6 OK-01, OK-02, OK-
KOMOMHATOPUKH
priett 03, OK-04, OK-05,
CTATUCTUKH M TEOPHH
% P OK-07
BepPOSITHOCTEH
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Tema 11.1 Coneprxanne y4eOHOT0 MaTepuaa
OcHoBHbIE noHATHs | [lepecTaHOBKM, pa3MeLIEHMs], COUECTaHUSI.
KOMOMHAaTOPUKHU
KomOunupoBanHoe 3aHsTue.
Tema 11.2 Coneprxkanue y4eOHOT0 MaTepuasia
CobpiTHeE, BEPOATHOCTH | COBMECTHBIE K HECOBMECTHBIE COOBITUS. TeopeMbl O BEpOSATHOCTA CYyMMBI COOBITHH.

cobbitus. CrnoxeHnue W
YMHOKEHHE BEPOSATHOCTEN

VYcnoBHas BepOATHOCTb. 3aBUCHMbIE M HE3aBHCHMbIE cOObITUA. Teopembl o
BEPOSITHOCTH MPOU3BEACHUS COOBITHIA.

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 11.3 IIpodeccnonaLHO-OpHEHTHPOBAHHOE Colep:KaHue (Copep:KaHne MPUKJIATHOTO
MOAYJIfl
BepositHOCTB B yas)
npodeccuoHaNbHBIX OtHoCHUTENbHAs YacTOTa COOBITHSI, CBOMCTBO €€ YCTOWYMBOCTU. CTaTUCTHUYECKOE
3aJavax omnpezaeneHue BepossTHOCTU. O1ieHKa BEPOSITHOCTH COOBITHS.
[IpakTrueckoe 3aHsATHE
Tema 11.4 Coneprxanue yueOHOro MaTepuasa

[uckperHas  ciydaitHas

Bunel cnydaiiabix BenuuuH. OmnpeznenieHue IUCKPETHOW CIydallHOM BEJIWYMHBI.

BEJIMYMHA, 3aKOH ec | 3akOH pachpefesneHus JTUCKPETHOM clydalHOW BelauuMHbl. Ee 4ncioBbie
pacnpeneneHus XapaKTEPUCTUKHU.

KoMb6uHMpoBaHHOE 3aHsTHE.
Tema 11.5 IIpogeccnonanbHO-OpHEHTHPOBAHHOE COAEPKaHUE (CoAepPKaHNEe TPUKJIIATHOIO

3agaun  MaTeMaTUYECKOU
CTaTHUCTHUKH B Ie01E3NN

MO/1YJIAA)

OuenuBanue  mapameTpoB  pacopeaeneHus. Merogq  MoMeHTOB.  Merton
MaKCHUMaJbHOTO TMpaBaonofodus. JloBepuUTEeNbHOE OLIEHHBAHHUE T€0/A€3MUYEeCKUX
U3MEPEHUIN

KomOunupoBanHoe 3aHsATHE

IIK 1.7, IIK 2.2, IIK
2.3, IIK 2.5
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Tema 11.6

O6paboTka ®  OIIEHKa
TOYHOCTH T'€0JIe3MUECKUX
U3MEPECHUM

IIpodeccnonabHO-OpHEHTHPOBAHHOE COAEPKAHNE (COAEPKAHNE MPUKJIIATHOTO
MO/1YJIfA)

IlepBuynas oOpaboTka cTaTHCTUYECKUX AaHHBIX. OOpaboTka psia PaBHOTOYHBIX
n3mepenuil. Hepasnorounsie usmepenus. [Ionarue Beca

[IpakTyeckoe 3aHsATHE 2
Tema 11.7 Copepxanne yaeOHOT0 MaTepuana
Pemenue 3ana4. DneMeHTsl | DneMeHThl KOMOUWHATOpuKu. CoObITHE, BEPOSTHOCTH cOObITHS. ClOXKeHHE W
KOMOMHATOPHKH, YMHOKEHHE BEPOSTHOCTEH.
CTaTUCTUKM U TEOPHUH
. KourponbHnast paGoTa. 2
BEPOSITHOCTEH
Pazgen 12. YpaBuenusi u 14
HepaBeHCTBAa
Tema 12.1 Copep:xanue yueOHOro MaTepuana
PaBHOCUIIBHOCTH PaBHOCMIIBHOCTE ypaBHEHMII M HepaBeHCTB. OmnpezneneHusi. OCHOBHBIE TEOPEMBI
YPaBHEHMH M HEPAaBEHCTB. | paBHOCWIBHBIX IEPEX0aX B ypaBHEHHIX U HepaBeHCTBaX. OOIMe METOABI PELIeHUs
OOmue METOABI PEIICHNST | YpaBHEHHU: IEPeX0J OT PaBEHCTBa (DYHKIHUA K pPaBEHCTBY apryMEHTOB s
MOHOTOHHBIX (DYHKIIHI, METOJT pa3JIOKEHHs Ha MHOKUTEIN, METO/] BBEJICHHUS] HOBOU
. . OK-01, OK-02, OK-
MepEeMEHHOH, PYHKIIMOHAIbHO-TPapUUECKUI METOI.
03, OK-04, OK-05,
KomOuHupoBaHHoOe 3aHsTHE. 2 OK-06, OK-07
Tema 12.2 Copepxanue yueOHOro MaTepuana IIK 3.3
['papuueckuit MeToJ | O61muMe MeTO bl peLIeHHs] HEPaBEHCTB: MePeXo ] OT CPaBHEHMSI 3HaUeHU I PyHKIUH K
pemeHHs YPaBHEHMH, | CPaBHEHHIO 3HAUYCHUH apTyMEHTOB JUISi MOHOTOHHBIX (DYHKIIMH, METOJT MHTEPBAJIOB,
HEPaBEHCTB ¢dbyHKIMOHaMBHO-Tpaduueckuit MeTol. ['padmyeckuii MeTo]] peleHusl ypaBHEHUN 1
HEPABEHCTB.
KomOunupoBanHoe 3aHsATHE 2
Tema 12.3 Coneprxanue yueOHOro MaTepuasa
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VYpaBHenus u HepaBeHcTBa | Onpenenenue Moayns. Packpeitue Monyns mno omnpezneneHuto. Ilpocreiimme
C MOLyJIEM YPaBHEHUS U HEpPaBEHCTBAa C MoayJsieM. [IpuMeHeHre paBHOCWIBHBIX I1EPEXOAOB B
OIIPECIICHHBIX TUIIAX YPABHEHUM U HEPABEHCTB C MOJYJIEM.
KomOunupoBanHoe 3aHsTue. 2
Tema 12.4 Coneprxkanue y4eOHOT0 MaTepuasia
VYpaBHeHus 1 HEpaBEHCTBA | 3HAKOMCTBO C apameTpoM. [Ipocreiime ypaBHEHHS 1 HEPABEHCTBA C TApaMETPOM.
C mapameTpaMu
KomOuHMpoBaHHOE 3aHATHE 2
Tema 12.5 IIpodeccnonanbHO-OPUEHTUPOBAHHOE COlepPKaHUe (CopepKaAHNe MPUKJIIATHOTO
MO/1YJIfA)
CocrasieHue u penieHue
npo(hecCHOHANBHBIX 3a1ad | PerreHne TEKCTOBBIX 3a/1a4 MPO(ECCHOHATBHOTO COAEPKAHUS., HAIPABICHHBIX HA
CHIDKEHHE  TPYAOEMKOCTH ¥  TOBbImIeHHE  A(P(EeKTUBHOCTH  paboT U
IIPOU3BOIUTENBHOCTH TPyJa
[IpakTrueckue 3aHATUS 4
Tema 12.6 Coneprxanue yueOHOro MaTepuasa
Pemenue 3agad. | OOmuMe MeTobl pPelleHNs ypaBHEHHH. YpaBHEHUs M HEPaBeHCTBA C MOJYJIEM U C
VYpaBHEHUS U HEPABEHCTBA | MapaMeTpaMHu.
[IpakTnueckoe 3anaTue 2
IIpomexyTounas arrecraums (Jk3amMeH)
Bcero: 216

Lo kasicooii meme onucvisaemcs cooepaiicanue yuebHo2o mamepuana (6 OUOAKmuueckux eOUuHUYax), HauMeHo8aHus HeoOX0OUMbIX 1AOOPAMOPHBIX, NPAKIMUYECKUX U
unwlx 3anamuil. Obvem 4acoe onpeoessiemcs o Kaxcoou nozuyuu cmonoya 3.

*[IpogheccuonanbHo-opuenmupo8anHoe cooepicanie mMoxcem ovims pacnpedeseHo no pazoendam (memam) Ui CKOHYeHmMpUposano & pasoeie IIpuxkiadno Mooyis
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3. YCJIOBUSI PEAJU3ALIMU ITPOT'PAMMBI OBILIEOBPA3OBATEJIBHOM
TV CHUILIAHBI

3.1. JIns peanuzauuyd MOpOrpaMMbl JUCHMIUIMHBI JOJDKHBI OBITh MPELyCMOTPEHbI
CJIeIyIOIIUE CIIEHUaIbHbIE TOMEIEHUS:

Peanuzammss mporpaMmbl  TUCHMIUIMHBEI TpeOyeT Hamuuus YydeOHOro KaOuHeTa
MaTEeMaTHKH.

O6opynoBaHue yueOHOTO KaOMHeTa:

- TOCAIOYHBIE MECTa IO KOJMYECTBY 00YUarOIINXCS;

- pabodee MeCTO MpernoIaBaTes;

- KOMILUIEKT Y4eOHO-HATJISIHBIX TOCOOMIA;

- KOMIUICKT 3JIEKTPOHHBIX BUEOMATCPUATIOB;

- 3Q/TaHMS 1711 KOHTPOJBHBIX PaboT;

- Mpo¢eCCHOHAITBHO OPUCHTUPOBAHHBIC 33 TaHMUS;

- MaTepuasbl SK3aMeHa.

Texnuueckue cpeacTra 00ydeHUs:

- IEPCOHAIBHBINA KOMITBIOTED € JUIIEH3UOHHBIM IPOTPAMMHBIM 00€CTICUCHHUEM;
- IIPOEKTOP € IKPAHOM.

3.2. UndopMaumnoHHoe od0ecnevyeHne 00yueHust
Ilepeyenb  pekoMeHayeMbIX  y4eOHbIX  u3gaHuil, HHTepHeT-pecypcos,
JAOTNOJIHUTEJIbHOM JIMTePaTyphbl

3.2.1. OcHOBHbBIE NTeYaTHbIE U3TaHUA
1. Maremaruka: yueonuk/ bammakos M.I.- 2-¢ u3zn., crep. - M: KHOPYC, 2019.

(Cpennee npodeccruonaibHOE 0Opa30BaHUE)

2. MaremaTtuka: anrebpa W Hayaja MaTeMaTHYECKOTO aHaln3a, TC€OMETpHS.
Anrebpa 1 Hayana Matematuueckoro aHanuza. 10-11 knacc. Anumon 1. A., Konsirun
H0.M., TkaueBa M.B. u apyrue. - M: [Ipocsemenue, 2022.

3. Maremaruka: anrebpa W Hauaja MaTeMaTHYECKOTO aHalln3a, T'C€OMETPHS.
I'eomerpus. 10-11 knmacc. Aranacsu JI.C., byry3os B.®., Kagomues C.b. u apyrue. -
M: Tlpocsemienue, 2022.

4. Maremaruka: aireOpa W Hadaja MaTEMaTHYECKOTO aHaliu3a, TeOMETpPHS.
AnreOpa ¥ Hayana maTeMaTH4eckoro aHanusa (B 2 wyactax). 10 kmacc. Yacte 1:
Mopakosuu A.T'., Cemenos I1.B.; Hacts 2: Mopakouy A.I'. u 1pyrue; noJ peaaKkuuei
Mopakosuua A.I'. - M: Muemo3una, 2021.

5. Maremaruka: anrebpa W Hauajga MaTeMaTHYECKOTO aHalln3a, TC€OMETPHS.
AnreOpa m Hayanma maTemMaTH4eckoro aHanam3a (B 2 wactsx). 11 xmacc. Yacte 1:
Mopakosuu A.I'., Cemenos I1.B.; Hacts 2: Mopakosuu A.I'. u 1pyrue; noja peaakiuen
Mopakosuua A.I". - M: Muemo3una, 2021.
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6. MaremaTuka: anreOpa M Hayajga MaTeMaTHYECKOrO aHallu3a, T'€OMETpUS.
Anrebpa u Hauana matemaTudeckoro ananusa. 10 kinacc. Hukonsckuii C.M., [loramos
M.K., PemietnukoB H.H. u apyrue. - M: IIpocsemenne, 2021.

7. Maremaruka: anrebpa W Hayajla MaTeMaTUYECKOTO aHaiu3a, Te€OMETpHs.
AnreOpa u Hayana matemaTudeckoro ananusa. 11 knacc. Hukonsckuii C.M., Iloranos
M.K., PemietnuxkoB H.H. u apyrue. - M: IIpocsemenne, 2021.

8. Maremaruka: anrebpa W Hadajla MaTeMAaTUYECKOTO aHajin3a, TC€OMETPHSL.
I'eomeTpus.10-11 xmacc. IloropemoB A.B. Maremaruka: anrebpa u Hayaia
MaTteMaTU4yecKoro ananusa, reometpus. 'eomerpus.10-11 knacc. [Toropenos A.B. - M:
IIpocsemenne, 2019.

9. MaremaTtuka: anrebpa M Hayajga MaTeMaTHYECKOTO aHallu3a, T'€OMETpHS.
I'eomerpusa. 10 kmacc. AnekcangpoB A.[., Bepnep A.JL, Peoxkuk B.M. - M:
IIpoceenienue, 2021.

10. Marematuka: anredpa W Hayajla MaTEeMaTUYECKOTO aHajau3a,
reomerpus. I'eometpus. 11 knace. Anekcanapos A.Jl., Bepuep A.JI., Peokuk B.U. - M:
IIpoceenienue, 2021.

3.2.2. DJIeKTPOHHbIE U3IaHUS

1. Bcepoccuiickue untepHeT-omummuanasl. - URL: https://online-olympiad.ru /
(mata obOpamenus: 12.07.2022). - TekcT: 3ME€KTPOHHBIN.

2. Enunas  xomekuus 1muGpoOBBIX o0Opa3zoBaTeidbHBIX pecypcoB. - URL:
http://school-collection.edu.ru / (mara oopamierusi: 08.07.2022). - TekcT: 3eKTPOHHBIH.

3. Undopmarmonnas cucrema «EmmHOE€ OKHO JOCTyma K 00pa3oBaTeIbHBIM
pecypcam». - URL: http://window.edu.ru / (mara obpamienus: 02.07.2022). - Tekcr:
AIEKTPOHHBIN.

4. Hayunas snekrponHas Oubnmoreka (HOB). - URL: http://www.elibrary.ru
(mara obpamenust: 12.07.2022). - TekcT: 2JE€KTPOHHBIN.

5. OtkpeiThiii KOJUICK. Matematuka. - URL: https://mathematics.ru / (mata
obpamenus: 08.06.2022). - TekcT: 2JIeKTPOHHBIMN.

6. I[MoBTopum marematuky. - URL: http://www.mathteachers.narod.ru / (mara
obpamenust: 12.07.2022). - TekcT: 2JIEKTPOHHBIMN.

7. CripaBOYHHUK o MaTEMaTHUKE TS IIKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mata oOpamenus: 12.07.2022). -
TeKCT: 2JIEKTPOHHBIN.

8. Cpennsist MaTemaTndeckass naTepHet 1mkoia. - URL: http://www.bymath.net /
(mata obpamenus: 12.07.2022). - TekcT: 2ME€KTPOHHBIH.

9. ®enepanbhbiii mopran «Poccuiickoe oopasoBanue». - URL: http://www.edu.ru
[ (nata oopamenus: 02.07.2022). - TeKCT: 3JCKTPOHHBIA.

®enepanbHbli LEHTP HHPOPMALMOHHO-00pa3oBaTeabHbIX pecypcoB. - URL:
http://fcior.edu.ru / (mata ooparenus: 01.07.2022). - TekcT: 3ACKTPOHHBIH.
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4. KOHTPO.Ib U OIIEHKA PE3YJbTATOB OCBOEHUS OBIIIEOBPA3OBATEJBbHOM JUCIUILIAHBI

KOHTpOJIbI/I OLI€CHKA pPE3YyJIbTaTOB OCBOCHHA 06meo6pa303aTeanoﬁ AUCHUIUIMHBI PACKPBIBAIOTCA YCPC3 NUCHUILIMHAPHBIC
PE3YJIbTAaThl, HAIIPABJICHHLIC Ha q)OpMI/IPOBaHI/IC O6IHI/IX )41 HpO(l)E?CCI/IOHaHI)HLIX KOMHGTCHHI/Iﬁ I10 pasaciiaM U TEMaM COACPKAHUA

y4eOHOTro Matepuana.

Oomasi/npodeccuonanbHast
KOMIeTeHIHA

Pasznen/Tema

THN OEeHOYHBIX MEPONPUATHS

OK 01 Boibupats criocoOsr
peuieHus 3a1a4d
npodeccHoHaIbHON
IEATeNIbHOCTH TIPUMEHHUTEIHEHO
K Pa3JINYHBIM KOHTEKCTaM

P1,Temal.1,1.2, 1.3 I-0/c3 1.4,15,1.6

P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6

P 4, Temn 4.1, 4.2, 4.3,4.4,4.5, 4.6, 4.7 1I-o/c, 4.8, 4.9, 4.10,
4.11

P 5, Temsr 5.1,5.2,5.3,5.4,5.5,5.6,5.7,5.8,5.9, 5.10 [T-o/c,
5.11

P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 11-0/c, 6.8, 6.9, 6.10
IT-o/c, 6.11, 6.12, 6.13, 6.14, 6.15, 6.16, 6.17

P7,Temsr 7.1,7.2,7.3,7.4,7.511-0/c, 7.6

P8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5

P9, Temr1 9.1,9.2,9.3,9.4

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6 IT-o/c, 10.7

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, 12.5 IT-o/c, 12.6

TectupoBanue

VYerHbll onpoc

MareMaTuyecKkuil JTUKTaHT
WNunuBuayanbHas cCaMOCTOSITENIbHAS
pabora

[IpencraBnenue pe3ysbTaToB
NpaKTUYECKUX padoT

3amura TBOpUECKUX padoT

3amuTa MHINBUAYaJIbHBIX IIPOEKTOB
KonTtponbHas padota

OK 02 Hcnonbp3oBaTh
COBpEMEHHBIE CPEJICTBA MIOKCKA,
aHaJlM3a U UHTEepIIpeTalun
uHpopManuu, u
MH(OPMAaLIMOHHBIE TEXHOJIOTUN

P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6

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

P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 I1-o/c, 4.8, 4.9, 4.10,
411

TectupoBanue

VYeTHbII onpoc

MaremaTH4ecKuii TUKTAHT
NuauBunyanbHas caMOCTOSITEIbHAS
paborta

3MpopeccuoranbHoe-opueHmMUPoB8aHHoe codepraHue
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JUIS BHITIOJTHEHUS 3a7a4
npodeccnoHanbHOM
JesITeNIbHOCTH

PS5, Temsr 5.1,5.2,5.3,5.4,5.5,5.6,5.7,5.8,5.9, 5.10 I1-o/c,
5.11

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 [1-0/c, 6.8, 6.9, 6.10
II-o/c, 6.11, 6.12, 6.13, 6.14, 6.15, 6.16, 6.17

P7,Temn 7.1,7.2,7.3,7.4,7.5I1-0/c, 7.6

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5

P9, Tempr 9.1,9.2,9.3,9.4

P 10, Tems! 10.1, 10.2, 10.3, 10.4, 10.5, 10.6 I1-o/c, 10.7

P11, Temst 11.1,11.2, 11.3 I1-0/c, 11.4, 11.5, 11.6 IT-o/c, 11.7
P 12, Temsr 12.1, 12.2,12.3, 12.4, 12.5 I1-o/c, 12.6

[IpencraBienuie pe3ynbTaToB
MPAaKTHYECKHUX padoT

3aiuTa TBOPUECKUX paboT

3aimuTa UHIMBUYaTIbHBIX IPOEKTOB
KonTponbnas pabora

OK 03 I[1nanupoBath u
peann30BbIBaTh COOCTBEHHOE
npoeCCHOHATBHOE B TMYHOCTHOE
pasBuTHE,
HPEANPUHUMATEILCKYIO
JeATSIILHOCTD B
npodeccuoHanbHOM chepe,
UCIIOJIb30BATh 3HAHUS 110
(rHAHCOBOW TPaMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX

P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6
P2, Temsr 2.1,2.2,2.3,2.4,2.51I-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 IT-0/c, 3.4

P 4, Temnt 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 11-o/c, 4.8, 4.9, 4.10,

4.11

PS5, Temsr 5.1,5.2,5.3,54,5.5,5.6,5.7,5.8,5.9, 5.10 IT-o/c,
5.11

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 11-0/c, 6.8, 6.9, 6.10
IT-o/c, 6.11, 6.12, 6.13, 6.14, 6.15, 6.16, 6.17

P7,Temsr 7.1,7.2,7.3,7.4,7.511-0/c, 7.6

P8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5

TectupoBanue

VYceTHBI onpoc

MaremaTuyecKuii TUKTAHT
NunuBuayanpHas cCaMOCTOSITEIIbHAS
paborta

[IpencraBnenue pe3yabTaToB
MPAKTHYECKUX padoT

3amuTa TBOPUYECKHUX padoT

3aluTa UHIMBUIYaIbHBIX TPOCKTOB
KonTpomnbHas pabota

CUTYaIUsIX
P9, Temr1 9.1,9.2,9.3,9.4
P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6 IT-o/c, 10.7
P11, Temer 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, 12.5 [T-o/c, 12.6
OK 04 3¢ddextuHO P1,Temal.1,1.2,1.31I-0/c,1.4,15,1.6 TectupoBanue

B3alMOJICIICTBOBATh U pabOTaTh B
KOJUIEKTUBE U KOMaH/Ie

P2, Temn 2.1,2.2,2.3,2.4, 2.5 T-o/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 IT-o/c, 3.4

P 4, Temni 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 TI-o/c, 4.8, 4.9, 4.10,

411
P 5, Temsr 5.1,5.2,53,5.4,5.5,5.6,5.7,5.8,5.9, 5.10 II-o/c,
5.11

VYeTHbI onpoc

MaremaTH4eCcKui TUKTAHT
NunuBuayanpHas CaMOCTOSITEIIbHAS
paborta

[IpencraBnenue pe3yabTaToB
MPAKTUYECKHUX PadoT
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P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 [1-0/c, 6.8, 6.9, 6.10
II-o/c, 6.11, 6.12, 6.13, 6.14, 6.15, 6.16, 6.17

P7,Temn 7.1,7.2,7.3,7.4,7.5I1-0/c, 7.6

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5

P9, Tempr 9.1,9.2,9.3,9.4

P 10, Tems! 10.1, 10.2, 10.3, 10.4, 10.5, 10.6 I1-o/c, 10.7

P11, Temst 11.1,11.2,11.3 I1-0/c, 11.4, 11.5, 11.6 I1-o/c, 11.7
P 12, Temsr 12.1, 12.2,12.3, 12.4, 12.5 I1-o/c, 12.6

3aiuTa TBOPUECKUX paboT
3aiuTa UHIMBUYaIbHBIX IPOEKTOB
KonTponbHas pabora

OK 05 OcyiecTBisTh YCTHYIO U
MUCbMEHHYI0O KOMMYHHUKAIIMIO Ha
TOCYJapCTBEHHOM SI3BIKE
Poccuiickoit denepanuu ¢ y4eTom
0CcOOEHHOCTEH COMANTBHOTO U
KYJbTYPHOI'O KOHTEKCTa

P1,Temal.1,1.2,1.311-0/c,1.4,15,1.6

P 4, Temn1 4.1, 4.2, 4.3,4.4,4.5, 4.6, 4.7 I1-o/c, 4.8, 4.9, 4.10,
4.11

P 5, Temsr 5.1,5.2,5.3,5.4,5.5,5.6,5.7,5.8,5.9, 5.10 IT-o/c,
5.11

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 11-0/c, 6.8, 6.9, 6.10
IT-o/c, 6.11, 6.12, 6.13, 6.14, 6.15, 6.16, 6.17

P7,Temn 7.1,7.2,7.3,7.4,7.5II-0/Cc, 7.6

P &, Tems! 8.1, 8.2, 8.3,8.4, 85

P9, Temr1 9.1,9.2,9.3,9.4

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6 IT-o/c, 10.7

P11, Temsr 11.1,11.2, 11.3 IT-0o/c, 11.4, 11.5, 11.6 IT-o/c, 11.7
P12, Temsr 12.1,12.2, 12.3, 12.4, 12.5 [T-o/c, 12.6

TectupoBanue

YcTHBI onpoc

MaremaTuyecKuii TUKTaHT
WHnuBuayanbHast caMOCTOATEIbHAS
paborta

[IpencraBnenue pe3yabTaToB
IPAKTUYECKUX paboT

3ammTa TBOpUECKUX padoT

3amuTa MHINBUYaJIbHBIX IIPOEKTOB
KonTtponbHas pabora

OK 06 ITposiBasATE Tpak1aHCKO-
MATPUOTHUIECKYIO TTO3UITHIO,
JEMOHCTPUPOBATH OCO3HAHHOE
TTOBE/ICHUE Ha OCHOBE
TPaJIUIIHOHHBIX
00IIIeYeTI0BEYECKUX [IEHHOCTEN, B
TOM YHCJIE C YUETOM
rapMOHH3AIUU
MEXHAIMOHAIbHBIX U
MEXPETUTUO3HBIX OTHOIICHUIH,

P1,Temal.1,1.2,1.31I1-0/c,1.4,1.5,1.6

P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 TI-o/c, 4.8, 4.9, 4.10,
411

PS5, Temsr 5.1,5.2,5.3,5.4,5.5,5.6,5.7,5.8,5.9, 5.10 IT-o/c,
5.11

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10
IT-o/c, 6.11, 6.12, 6.13, 6.14, 6.15, 6.16, 6.17

P7,Temsr 7.1,7.2,7.3,7.4,7.5II-0/Cc, 7.6

P12, Temsr 12.1, 12.2, 12.3, 12.4, 12.5 [T-0/c, 12.6

TectupoBanue

YceTHBII onpoc

MareMaTn4ecKuil TUKTaHT
NunuBuayanbHast caMOCTOATEIbHAS
paborta

[IpencraBnenue pe3yabpTaToB
MPaKTUYECKUX padoT

3amura TBOpUECKuX padoT

3amuTa MHANBUYyaJIbHBIX IPOEKTOB
KonTtponbHas padora
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IIPUMEHATH CTaHAAPTBL
AHTHKOPPYIIHUOHHOI'O ITIOBEACHUA

OK 07 CozeiicTBOBaThL
COXPaHEHHIO OKPYKaIOIICH
Cpebl, pecypcocOepeKeHHUIO,
MPUMEHSTh 3HaHUS 00 H3MECHEHHUH
KJIUMata, MPUHIIATIBI
Oepe’KITMBOTO MPOU3BO/ICTBA,

3¢ (HEeKTHBHO JACHCTBOBATH B
YpEe3BbIYANHBIX CUTYAIHSIX

P1,Temal.1,1.2,1.31I-0/c,1.4,15,1.6

P2, Temsr 2.1,2.2,2.3,2.4,2.51I-0/c, 2.6

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

P 4, Temn 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 1I-o/c, 4.8, 4.9, 4.10,
4.11

PS5, Temnr 5.1,5.2,5.3,54,5.5,5.6,5.7,5.8,5.9, 5.10 IT-o/c,
5.11

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10
IT-o/c, 6.11, 6.12, 6.13, 6.14, 6.15, 6.16, 6.17

P7,Temn 7.1,7.2,7.3,7.4,7.5II-0/Cc, 7.6

P 8, Temur 8.1, 8.2, 8.3, 8.4, 8.5

P9, Temr1 9.1,9.2,9.3,94

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6 IT-o/c, 10.7

P11, Temsr 11.1,11.2, 11.3 IT-0o/c, 11.4, 11.5, 11.6 IT-o/c, 11.7
P12, Temsr 12.1, 12.2, 12.3, 12.4, 12.5 [T-o/c, 12.6

TectupoBanue
VYcrHblit onpoc
Marematuyeckuii TUKTAHT

I/IH,Z[I/IBI/II[yaJ'IBHaH caMoOCTOATECIIbHAA

paborta

[IpencraBnenue pe3yabTaToB

IPAKTUYECKUX paboT
3ammTa TBOpUECKUX padoT

3aHII/ITa WHIAWBUAYAJIBbHBIX ITPOCKTOB

KonTponbhas padbora

IIK 1.1. ITIpoexktupoBats
re0JE3NYECKUE CETU

YcTHBIT onpoc

I/IH,Z[I/IBI/II[yaJ'IBHa}I CaMOCTOATCIIbHAA

paborta
IIpencrasnenune
MPaKTUYECKUX padoT

pE3yNbTaTOB

[IK 1.7. BBINOIHATE NEPBUYHYIO
MaTeMaTHYeCKy10 00paboTKy
PE3YNIBTaTOB MOJICBBIX
reoIe3M4ECKUX U3MEPEHUN C
WCTIOJIH30BaHUEM COBPEMEHHBIX
KOMIIBIOTEPHBIX ITPOrPamMM,
aHAJM3UPOBATh U YCTPAHSITh
MIPUYMHBI BOSHUKHOBEHHUS Opaka u
rpyObIX OMHUOOK U3MEPEHUH.

I/IH,Z[I/IBI/II[yaJ'IBHa}I CaMOCTOATCIIbHAsA

pabota
[IpencraBnenue
MPAKTUYECKUX paboT
KonTponbnas padora

pe3yJIbTaTOB
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[IK 2.2. Mcnonb3oBaTh
COBPEMEHHBIC TEXHOJIOTHU
MOJIy4EHUS U TI0JIeBOM Tomorpado-
reoIe3nueckor HHPOpMaIuu
KapTorpagupoBaHUsl TCPPUTOPHH
CTpaHbl OOHOBJICHUS U
CYIIECTBYIOILIETO
kaprorpaduaeckoro GpoHa,
BKJIFOYast TeOMH(OPMAITMOHHBIE U
a3POKOCMHUECKUE TEXHOJIOTHH.

VYcerHblii onpoc

Marematuyeckuii TUKTAHT
NunuBunyanbHas CaMOCTOSATCIbLHAS
pabora

3amuTa UHIMBUIYAIbHBIX TPOCKTOB

[1IK 2.3. BeINOJHATH MOJIEBBIE U
KaMepaJIbHbIE pabOTHI 110
TONMOrpapMuecKuM ChbeMKaM
MECTHOCTH, OOHOBJIEHHIO U
CO3JIaHHIO OPUTMHAJIOB
TOMOTrpaguUECKUX TUIAHOB U KapT B
rpaduuecKoM U IUPPOBOM BHJE.

YceTHBI onpoc
Maremarnueckuii JUKTAHT

WNupuBuyanbHas CaMOCTOSITEIIbHAS
paborta
[IpencraBnenue pe3yJIbTaToB

IPAKTUYECKUX padoT

I1K 2.5. Cobuparts,
CHCTEMaTH3HPOBATh U
aHaJIM3UpOBaTh Tororpado-
reoIe3nYecKyro HHPOpMAaIUIO s
pa3pabOTKH MPOEKTOB ChbEMOYHBIX
pabor.

VYceTHBII onpoc
Marematnueckuii JUKTAHT

NnnuBuayanbHas caMocCTosITeNbHas
paborta
[Ipencrasnenue pe3yIbTaTOB

MPaKTUYECKUX padoT

[1K 3.3. Peanu3oBbIBaTh
MEPOTIPHSTHS 110 TIOBBITIICHUTO
3¢ (heKTHBHOCTH padoT,
HaIPaBJICHHBIX Ha CHIKCHHE
TPYJOEMKOCTH U TIOBHIIICHUE
MIPOU3BOIUTEIIBHOCTH TPY/Ia.

YceTHBII onpoc

MaremaTtudeckuii JUKTAHT
NuauBunyanbHas CaMOCTOSTEIbHAS
pabota

[1K 4.1. Opranu3oBsIBaTh U
BBINOJIHATH PaOOTHI IO CO3JIAaHUIO U
O0OHOBJICHHIO IU(PPOBBIX

YcTHBIT onpoc
Maremarnueckuii JUKTAHT
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TomorpaguuecKux KapT U MIIaHOB
Ha OCHOBE a3POKOCMHUYECKON
uHpopMaLuu.

NunuBuyanpHas CaMOCTOSITeNIbHAS
paborta

[1IK 5.6. BeInOaHATE MOJEBBIC
reojie3ndeckue padoThl Ha
CTPOUTEIBHOM TUIOMIAJKE: BEIHOC B
HaATypy MPOEKTOB 3/1aHUH,
VMH)KEHEPHBIX COOPYKEHU,
MPOBEACHUE OOMEPHBIX PaboT 1
HCIIOTHUTENIbHBIX ChEMOK,
COCTaBJICHHE UCIIOJIHUTEIbHON
JIOKyMEHTAIUH.

VYcerHblii onpoc
Marematuyeckuii TUKTAHT

WuauBuayanbHast CaMOCTOSITENIbHAs
pabora
[IpencraBnenue pe3ynbTaToOB

MPAKTHYECKHUX padoT
3amuTa UHIMBUIYAIBHBIX TPOCKTOB

IIK 5.7. BRITIOTHATE TOIESBOM
KOHTPOJIb COXPaHEHUsI IPOCKTHOM
FEOMETPUU B MPOLIECCE BEICHUS
CTPOUTEILHO-MOHTAKHBIX padoT.

YcrHblit onpoc
MaremaTuueckuid JUKTAHT

NunuBuayanbHast CaMOCTOSITEeNIbHAs
pabota
[IpencraBnenue pe3yabTaToOB

IMPAKTUYCCKUX pa60T
3aIIII/ITa WHAWBUAYAJbHBIX ITPOCKTOB
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