M HHMWWMCTE®RPCTBEBOQ [P OCBEEILID EHMH
POCCHHACKOH @WEAEPALHH

$enepaTeHOE TOCYIAPCTEEHHOS DIOHeTHOS 0Dpaz0BaATEEHOE VIDEKICHHE
OONONMHEUTEIEHOTO TpodeccHOHATEHOTO 00pa3oBanna

NHCTUTYT PASBUTUA
ITPOOPECCHUOHAJIBHOTI'O
OBPA3OBAHUA

MeTtoaunueckue marepuajasl mo O «Maremaruka

JJIl y4ACTHS B KOHKYpCe
«Jlyumiue o0pa3oBaresibHbIE MO/IeJIM Pean3alun 001eo0pa3oBaTeIbHOI
MOATrOTOBKID)

HaHpaBHCHHG 2. Jlyuime 06DaBOBaTCJII>HBIC MOACIIN pcajin3ann

00111e00pa30BaATEILHOM MTOATOTOBKH 10 00II€00PAa30BATEIHLHON JUCIIAILINHE

denepanbHbI OKPYT CeBepo-3arna/iHblii
Peruon Bomorojickas 06;1acTh
HaumenoBanue ®IIII BIIOY BO «BoJIOTOACKHU  CTPOUTEIbHBIN
KOJIJISIK))
ID OIIII 889
dUO npenojasarena- | CeBanépa Enena AHATONLEBHA,
YacTHUKA arpooaIuu .
Y i PODAMIH, 1003 sevaleva@mail.ru , 89115465717
KOHTAaKTHI (€-mail, Ten.)
CrnenuanbHOCTh/Ipodeccust 21.02.05 3eMenpHO-UMYITIECTBECHHBIC
(B popmare XX.00.00)
OTHOITICHHS

Mocksa UWPIIO
2022 ron


mailto:lena.sevaleva@mail.ru

MMHHCTEPCTBO [TPOCBEILLEHMS POCCUMCKOM ®EEPALIN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJKETHOE OBPA30OBATEJIBHOE YUPEX/IEHUE
JOITOJIHUTEJIBHOI'O ITPO®ECCHUOHAJIBHOI'O OBPA3OBAHIA
«MHCTUTYT PA3BUTUSA ITPOOECCHUOHAJIBHOI'O OBPA3OBAHU»

PABOYAS ITPOT'PAMMA

OBIHEOBPA3OBATEJII>HOﬁ JAUCIHUAIIJINHBI
«MareMaTHKa»
yriy0JIeHHbI YPOBEHb

npoduab 00yueHHsI: TEXHOJOTHYECKHH

1J151 MpodeCCHOHAIBHBIX 00Pa30BaTeIbHBIX OPraHU3 ANl

Pernon Bosoroackast 00y1acte
Haunmenosanue OIII1 BIIOY BO «Bosoroackuii CTpOUTENbHBIN KOJIEIK)
Hanmenosanue 21.02.05 3eMenbHO-UMYIIECTBEHHBIE OTHOIIECHUS
CIIENAILHOCTH
0)4(@) npenojaBatensi- | CepanéBa Einena AHaTo/ibeBHA,
qaCTHUKA arpooanumn )
y HpOOALIMH, lena.sevaleva@mail.ru, 89115465717
KOHTAaKTHI (-mail, Ten.)



mailto:lena.sevaleva@mail.ru
mailto:lena.sevaleva@mail.ru

COJEP)KAHME

. OBIIIASI XAPAKTEPMCTUKA PABOYE
[TPOTPAMMOBI OBILIEOBEPA30BATEJILHOM
JTIACLIATUITAHBI

. CTPYKTYPA U COAEPXXAHUE
OBIIIEOBPA30BATEJILHON JUCIUATIJIMHEI

. YCJIOBUA PEAJIM3ALIMA
OBILEOBPA3OBATEJIbHOM TUCIATIIMHEI

. KOHTPOJIb U OLIEHKA PE3VJILTATOB
OCBOEHM 1 OBIIEOBPA3OBATEJILHOM
JTICLIATUTAHBI

15

27

29



1 OBIIIASA XAPAKTEPUCTHUKA PABOYEN INPOI'PAMMBI
OBIIEOBPA3OBATEJBHOM JUCHUIIJIMHBI «MatemaTHKa»

1.1 npodeccuonaabHoii odpazoBaresabHoil mporpammbl CIIO:
OOmeoOpa3oBaTenbHas  AUCIUIUIMHA  SBISETCA ~ 00S3aTEIBbHOM  YacThIO
o01reo0pa3oBaTeILHOTO IMKIAa 00pa30BaTEIHLHON MPOrpaMMbl B COOTBETCTBUU C
®I'OC no cneunansHocTH 21.02.05 3emMenbHO-UMYIIIECTBEHHbIE OTHOIIIEHUS.

1.2. Ilesiu ¥ IUIAaHMPYeMble Pe3yJabTAThl 0CBOCHHUS JUCHUILIUHBI:

1.2.1. leab AuCUUIIAHBI

Copepskanue mporpaMmbl 00111€00pa30BaTeIbHON AUCIUIUIMHBL «MaTeMaTuka»
HalpaBJICHO Ha JOCTH)KEHHUE pEe3yJIbTATOB €€ H3Yy4YeHUST B COOTBETCTBHHM C

tpeboBanusiMu GI'OC COO ¢ yuerom
npodeccuonansroit Hanpasiennoctu GI'OC CIIO.
1.2.2. Ilnanupyemble pe3yJbTaThl 001€00PA30BaTE/bLHOI JUCHUIJIMHBI B

COOTBETCTBHH C

®I'OC CIIO u Ha ocHoBe PI'OC COO
Oco0oe 3HaueHue AucHuIuIMHa uMeeT npu popmupoBanuu U pazputur OK u [TK

OO0mue KoMIeTeHIINHA

Ilnanupyemble pe3yabTaThbl 00y4eHUs

Oo01mue

JducunninHapHbie

OK 01 Beibupats
CIIOCOOBI peUIeHUs
3amaq
npodeccHoHaIbHOM
JeSTeTbHOCTH
PUMEHUTETBHO

K Pa3InIHBIM
KOHTEKCTaM

-c(hopMUPOBATH TPAKIAHCKYIO
HO3UIMIO 00yYaromerocsi Kak
AKTHBHOTO W OTBETCTBEHHOI'O
YJIeHa POCCHICKOTO OOIIECTBA;
- TOTOBHOCTh K TYMaHUTapHOU U
BOJIOHTEPCKOH JIeSITETbHOCTH;
-0CO3HAThL JIMYHBIA BKJIAJ B
HOCTPOCHHUH YCTOWYHBOTO
Oy ymiero;

-c(hopMupoOBaThH
MHPOBO33PCHHUS,
COOTBETCTBYIOILIETO
COBPEMEHHOMY
pa3BHUTHUS

YPOBHIO
HayKu u
001IeCTBEHHOMN MPAKTHKH,
OCHOBaHHOTO  Ha  Juaiore
KyJIbTyp,  CIIOCOOCTBYIOIIETO
OCO3HAHHMIO CBOETO MecTa B
MOJIUKYJIBTYPHOM MHUDE;
-CaMOCTOSITEIbHO
dbopMynupoBaTh "
aKTyaJu3upoBaTh  MpoOseMy,
paccMaTpuBaTh ee
BCECTOPOHHE;
-BHOCHTH KOPPEKTHBBI B
NeSITeTIbHOCTD, OLIEHUBATh
COOTBETCTBHE pe3yIbTaToB
HeNsM,  OLIGHMBaThb  PUCKHU
OCJIENCTBUN

JeSITeTbHOCTH;

-BJIaJIETh METOJIaMU JI0Ka3aTEJbCTB,
aTOpUTMaMM  pelIeHUs  3ajay;
yMEHHE dbopmynHupoBath
OIpeieNIeHus, aKCHOMBI U TEOPEMBI,
IPUMEHSTh uX, IPOBOJUTH
JIOKa3aTeNbHbIE  PACCyKIEHUS B
XO/JI€ pelIeHus 3a/1a4;

-yMETb ONEPUPOBATh IMOHATHAMMU:
CTeNeHb Yucia, JIorapudm uucia;
YMEHHE BBINOJHATh BBIYMCICHUE
3HaYeHU u  mpeoOpa3oBaHUs
BBIDAXEHUM CO CTENEHAMH U
norapudmamu,  mpeoOpazoBaHUs
JIpoOGHO — panroHaIbHBIX
BBIPAKECHMI;

-yMeTb BBIOMpaTh  MOAXOIAIIUI
M3YYEHHBI METOJA Il pEeLICHUs
3aJa4H, pacrno3HaBaTh
MaTeMaTHYeCKHe (bakKTbI "
MaTeMaTHYECKHE MOJIETHN B
NPUPOJHBIX M OOILIECTBEHHBIX
ABJICHUSIX, B HCKYCCTBE; YMEHHUE
MIPUBO/IUTH MIpUMEPHI
MaTEMaTHYECKHUX OTKPBITHH
pOCCHIICKON " MHPOBOI
MaTeEMaTHUYECKON HAYyKH;

-yMeTh OMNEpPUpPOBaATh MOHATHSIMHU:
MHO’KECTBO, IIOJIMHOXECTBO,
olepallvd  HajJ  MHOXECTBaMH,
YMETb HCIOJIb30BAaTh TEOPETUKO —
MHOXECTBEHHBIH  ammapar s




-pa3BHUBAThH
MBIIJICHUE  TIPH
KU3HEHHBIX Tpo0IeM;
-CIIOCOOHOCTbL M TOTOBHOCTH K
CaMOCTOSITEIILHOMY MIOHCKY
METOI0B penieHus
MPAKTUIECKUX 3ajad4,
MIPUMEHEHHUIO Pa3IUYHBIX
METO/IOB [TO3HAHUS;

-CTaBUTh U (PopMyIHpOBaTh
COOCTBCHHEIC 3a7aun B
obOpasoBarenbHON
JEATEIbHOCTH M KU3HEHHBIX
CUTYaIUsX;

-yMETh WHTETPUPOBATH 3HAHHSI
us3 Pa3HBIX MPEAMETHBIX
oOJacTei;

- BBIBMIaTh HOBBIE UJIECH,
npeaiaraTh OpUTHHAJIbHBIC
MOJIXOJTBI U PEIICHUS;

-IMETH BHYTPEHHIOIO
MOTHBAIUIO, BKITIOYAIOMTY IO
CTPEMJICHHE K JIOCTHXKEHUIO
e W YCIeXy, ONTHMH3M,
WHULHMATUBHOCTb, yMEHHe
JIEUCTBOBATh, UCXOMS M3 CBOHX
BO3MOXKHOCTEIA.

KpeaTUBHOE
peLeHun

OIMCAHUsl PEAIBHBIX IIPOLECCOB U
ABJICHUN W IIPU PEIUCHUM 3a1a4, B
TOM YHCJIE€ U3 JPYyruX Yy4eOHBIX
[IPEAMETOB;

-yMETb OIIEPUPOBATH IOHATUAMMU:
HaTypaJIbHOE YHCII0, LEI0€ YHCIIO,

0CTaTOK o MOJYJIIO,
paLnnoHaIbHOE YHCJIO,
UPPaLMOHATIBHOE 4HCJIO,
MHOXECTBa HaTypaJbHbIX, LEJNbIX,
palMoHaIbHBIX, JEHCTBUTENIBHBIX
qucel;  yMeTh  HUCIOJIb30BaTh
IIPU3HAKU JEJIMMOCTH,

HAaNMEHBIINNA OOLIMKA IeJIUTENb U
HaMMEHbIllee  o0IIee  KpaTHoe,
anroput™ EBKIMAa npu pelieHuun
3a7a4; 3HAKOMCTBO C pa3JIMYHbIMU
MMO3UIIMOHHBIMU CHCTEMaMH
CUMCIICHUS;

-yMETh ONEPUPOBATH IOHATUIMHU:
KOMIJIEKCHOE YU CJI0, CONPSIKEHHbIE
KOMIUIEKCHBIE 4YHCJIa, MOAYJIb |
apryMeHT KOMIUIEKCHOTO 4YHCIa,

dbopma  3amuMCH  KOMILUIEKCHOTO
yprca( reoMeTpuiecKasi,
TPUTOHOMETPHUECKAS u
anredpanyeckas); YMETH
MIPOU3BOIUTH apu(MeTHIECKHE
necTBus c KOMILJIEKCHBIMU
YHUCIaMU; TPUBOJUTH  MPUMEPHI
UCTIOJIb30BaHUS KOMITJICKCHBIX
qHCen;

- YMETb MOJEIUpPOBaTh pEalIbHbIE
CUTyallUl Ha SI3bIKE€ MaTEeMAaTHUKW;
COCTaBJIIATh BBIPAKEHUS,
YpaBHEHHUs, HEpaBeHCTBA M HX
CUCTEMBI IO YCJIOBHIO 3aJauH,
UCCIIEI0BATh IOCTPOEHHBIE MOJIEIN
C  UCHOJb30BaHMEM  ammapara
anreoOpsl, WHTEPIIPETUPOBATH
MIOJIyYE€HHBIM pE3yJbTaT; CTPOUTh
MaTeMaTH4ecKue MOJIeNIN C
MOMOILBIO TEOMETPUUECKUX
MNOHSATMM W  BEIUYMH, pelaTh
CBSA3aHHBIE C HUMM IPAKTUYECKUE
3ajauy; COCTaBIISITh
BEPOATHOCTHYIO MOJIETb U
MHTEPIPETUPOBATh  MOJTYUYCHHBIN
pe3ysbTaT; pelaTh IPUKIATHBIE
3a7jauu cpeacTBaMu
MaTEMaTUYECKOT0 aHajau3a, B TOM
qucie COLMAJIBHO

5



SKOHOMHYECKOTO H (HU3HUECKOTO
Xapakrepa

OK 02 Hcnonbs3oBathb
COBPEMEHHBIC CPEIICTBA
MOUCKA, aHaJIHM3a U
WHTEPIpPETAINN
uHbOpMaINH, U
WH(POPMAIIMOHHBIC
TEXHOJIOTUH IS
BBITTOJIHEHUS 3a/1a4
npodeccnoHaTBLHOMI
JeSITeTbHOCTH

-yME€Tb B3aHMOJEHCTBOBATH C C
COIIMAJIbHBIMA WHCTUTYTaMHU B
COOTBETCTBUH C X (DYHKIHSIMHU
Y Ha3HAuCHHEM;

- crnocoOHOCTh  OLIGHUBATh
CHUTyallMl0 ¥  TNPUHUMATh
OCO3HaHHbBIE pereHus,
OPHEHTHPYSACh Ha MOPAIbHO-
HPAaBCTBEHHBIE ~ HOPMBI  H
[ICHHOCTH;

-TOTOBHOCTb K Tpy#y,
OCO3HaHUE IICHHOCTH
MacTepCTBa, TPYI0JIIO0HE;
-TOTOBHOCTh K  aKTUBHOH
JeSITeTbHOCTH
TEXHOJIOTUYECKOU u
COLIMAJIbHOW HAIIPaBJIECHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBATH,
TUTAHUPOBATh u
CaMOCTOATENIFHO  BBIIOJHATH
TaKyIo JIeSTeTbHOCTB;
-[I0JTy4aTh HOBBIC 3HAHUS, €ro0
MHTEPIpETAILNH,
peoOpa30BaHUIO u
NPUMEHEHHI0O B  Pa3IMYHBIX
y4eOHBIX CHUTyalusiX, B TOM
YHCJIE ITPU CO3/1aHUU YUEOHBIX U
COLIMAJIbHBIX MPOEKTOB;
-BBISIBIIATD MPUIHHHO-
CJIEZICTBEHHBIE CBSI3U u
aKTyaJH3upOBaTh 3ajauy,
BBIJIBUTaTh TUIIOTE3Y ee
peLIeHHsI, HAXOJUTh apIyMEHTBI
JUIS  JI0Ka3aTelbCTBA  CBOMX

YTBEPKJICHHH, 3aJ1aBaTh
napameTpbl u KpUTEPUHU
pelieHus;

-BJIaJICTh HABBIKAMU ITOJTYUYCHU A
I/IH(I)OpMaI_II/II/I N3 HMCTOYHHKOB

Pa3HBIX THIIOB,
CaMOCTOSITEJIbHO OCYIIECTBIIATh
TTOWCK, aHaJm3,
CHCTEMAaTHU3aLIHIO u

UHTEpIIpeTalui0 UHPOpMauu

-yMeTb OIIepPUPOBATH
HOHATHSAMHU: panuoHabHas
GyHKIIUS ,  TOKa3zaTeslbHas
dbyHKIUS, cTeneHHas (QyHKIHS,
norapudmuyeckas GyHKIMS,
TPUTOHOMETPUYECKHE

¢bynkunu, obparHbie QyHKIHNY;
YMEHHE CTpPOUTH rpaduku

U3Yy4YEHHBIX byHKIUH,
HCTOJIb30BAaTh Tpauku  npu
U3y4YEeHUH IIPOLIECCOB u

3aBUCUMOCTEHM, MpHU PpELIEHUN
3a7a4 W3 JAPYrux  ydeOHBIX

IIPEIMETOB U 3aga4 u3
pEUIBHOM JKWU3HH; BBIPAXKATH
dhopmynamu 3aBUCUMOCTH
MEXIY BEJIMUYNHAMU;
Gynkuum,

oOpaTHble YHKIHN;, YMEHHUE
CTPOUTH TI'padUKH HU3YUYEHHBIX
- YMETh ONEpPHpPOBATH MOHATHUSIMHU:
TOKIECTBO, TOXJIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CHUCTEMa ypaBHEHUH
U HEPAaBEHCTB, PaBHOCHILHOCTH
YpaBHEHH, HEPABEHCTB U CUCTEM,
panroHaIbHbIE, HPPAUOHAIBHEIE,
NoKa3aTesbHbIE, CTEIIECHHBbIE,
Jorapudmuueckue,
TPUTOHOMETPHUECKUE YPABHEHHUS
HEpaBEHCTBA M CHUCTEMBI;, yMETh
pemarh ypaBHEHHs, HEPAaBEHCTBA U
CHCTEMBI C TIOMOIIBIO PA3TUYHBIX
NPUEMOB;  peliaTh  ypaBHEHUS,
HEpaBEHCTBA U CHCTEMBI  C

apamMeTpoM; MIPUMEHSATH
YpaBHEHUs,  HEPABEHCTBA,  HX
CHUCTEMBI JUTSt peneHus

MaTeMaTHYECKUX 3ajad U 3a/ad U3
pa3iaMyYHbIX obOjacTel Hayku U
peanbHOU KU3HU;

- yMeTb CBOOOJHO ONEPUPOBATH

pa3IMYHBIX BHJIOB U (HOPM | MOHATHSIMHU: JIBUKCHHE,
MIPEJICTaBIICHHS, napauiebHbINA NepeHoc,
-HCII0JIb30BATh CpeICTBa | CHAMMETpUsI Ha IUIOCKOCTH U B
WH(POPMAIIMOHHBIX U | IPOCTPAHCTBE, MOBOPOT,
KOMMYHHKAITHOHHBIX npeoOpa3oBaHue nosio0wus,
TEXHOJIOTHI1 B pEenIeHUH | MOA00HbIE burypsr; YMETh




KOTHUTHBHBIX, pacro3HaBaTh paBHBIC U MMOJAO0HBIC
KOMMYHHUKaTHUBHBIX u | Gurypsl, B TOM 4HClieé B IPUPO/IE,
OpraHM3allMOHHBIX 3a7ad C | HCKyCCTBE, apXUTEKType; YMETb
coOroIeHIeM TpeOOBaHUM | UCIIOJIB30BATh reoMeTpUUYecKre
PrOHOMUKH, TEXHHUKHU | OTHOIICHUS, HAXOHTh
0e30MacHOCTH, TUTHUEHBI, | TEOMETPUUYECKUE BEJIMYUHBI
pecypcocOepexeHus, (nmwHA, YTOJ, IUIOMIAAh, OOBEM)
MPABOBBIX U 3TUYECKUX HOPM, | IPU pEIHIeHUH 3a1ad M3 APYyTux
HOpM MH(POPMALMOHHOH | y4eOHBIX IPEAMETOB U U3 PEATbHOM
Oe3omacHoCTH; KU3ZHU
-BJIAJIETh HABBIKAMU
pacro3HaBaHHs U 3alUTHI
uHpopManuu,
UH(}pOpMaITMOHHOM
0€3011aCHOCTH JIMYHOCTH.

OK 03 IlnanupoBaTh U | -TOTOBHOCTb K | -yMETb ONEpPUPOBATH TMOHATHUIMU:

peaIN30BBIBThH
COOCTBEHHOE
npodeccnoHalbHOE U
JMYHOCTHOE pa3BUTHE,
P APUHAMATEITBCKY IO
JeSITeIIbHOCTD B
npodeccnoHaTbHOM
cepe, UCIOIB30BAThH
3HaHUA 10 (PUHAHCOBOM
IrPaMOTHOCTHU B
Pa3IUYHBIX )KHU3HCHHBIX
CUTYyaIHSIX

CaMOBBIPDOKEHUIO B  Pa3HBIX
BUJAX HCKYCCTBa, CTpEeMIICHUE
MIPOSIBIISITH KayecTBa
TBOPUYECKOH JINYHOCTH;
-MHTEPEC K pa3IudHbIM chepam
npodeccuoHanbHOM
JIeSITEJIbHOCTH, yMEHHE
COBepIIaTh OCO3HAHHBIN BBIOOD
Oymytei npodeccuun u
pean30BbIBaTh  COOCTBEHHBIE
YKU3HCHHBIC TIJIaHbL;
-TOTOBHOCTh M CIIOCOOHOCTH K
00pa3oBaHUIO u
caM000pa30BaHUIO Ha
MPOTSKEHUH BCEU JKU3HU,
-aHaJTN3UPOBAThH MOJyYECHHBIEC B
xoJe pelieHus 3aJ1a4uu
pe3yNbTaThl, KPUTHYECKH
OLICHUBAaTh UX JIOCTOBEPHOCTD,
IIPOrHO3UPOBaTh HW3MEHEHUE B
HOBBIX YCJIOBHUSX;
-CaMOCTOSTEIbHO  COCTaBIISThH
IUIaH PEIICHUs MPOOIEeMBI C
Y4E€TOM HMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U
MIPEATIOYTEHU;

-yMeTh OILIGHUBAaTh PHCKH W
CBOEBPEMEHHO MPUHUMATH
pEIIeHUs IO UX CHIDKEHUIO;
-chopMHpoOBaTh  TPU3HABATH
CBOE TPaBO M TMPaBO JPYrHX
JIFOEN Ha OIINOKH.

panuoHANIbHEIE, HppalOHAILHBIE,
HOKa3aTelbHbIC, CTEIICHHBIE,
JorapupMHIECKue,
TPUTOHOMETPUYECKNE YPABHEHUS
HEPABEHCTBA, UX CUCTEMBI;

- YMETh ONEPHPOBATH MOHATHUSIMH:

MHOTOT'PaHHUK, CeucHHE
MHOTOT'PaHHHUKA, KyO,
napajuieJenuIes, npu3Mma,

nupamuia, Gurypa u mMoBEpXHOCTh
BpallleHNs, MUIUHIDP, KOHYC, MIap,
cdepa, ceueHus: pUrypsl BpaiieHus,
TUIOCKOCTh, Kacaromascs chepsl,
HWIMHIpa,  KOHyca,  IUIOMIAIb
MOBEPXHOCTU NHPAMHUIBI, IIPHU3MBI,
KOHyca, IIWIMHApA,  IUIOMAIdh
cthepsl, o0beM KyOa,
MPSIMOYTOJIBHOTO

napajuieNienumnenaa, MUPAMHU/IBI,
MpU3MBI, HUINHIpA, KOHYCa, I1apa;
yMEHHE n300paxarhb
MHOT'OTpaHHUKHK W ITOBEPXHOCTHU
BpaIlleHHUsI, UX CEYCHUS OT PYKH, C
IIOMOIIIBIO YECPTEIKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX
CpeICTB, yMETh  pacro3HaBaTh
CUMMETPUIO B TPOCTPAHCTBE; YMETh
pacrio3HaBaTb IMPaBUJIBHBIC
MHOTOTPaHHUKH;

- YMETb OIIEpUPOBATH IOHATHUAMMU:
MPSIMOYTOJTbHAS cucTema
KOOpAuHAT, KOOPAWHATBI TOYKH,
BEKTOp, KOOPIMHATHI  BEKTOpA,
CKaISIpHOE  TMPOW3BEICHHE, YTOI
MEXIY BEKTOpaMH, cyMMa
BEKTOPOB, TPOM3BEICHUE BEKTOpA




HA YHCIIO0; HAXOIUTh C TOMOIIBIO
U3YYEHHBIX (OPMYJT KOOPIAMHATHI
CepeIuHBl OTpPE3Ka, PaCCTOSHUE
MEXY ABYMS TOUKAMH;

- yMemyb onepuposamv NOHAMUAMU.
epagh, ceazuwlil epagh, oepeso, yuki,
epag) Ha naockocmu;,  ymeuue
3a0a6amsv U ONUCLIBAMb  2PpAdbl
PA3IUYHbBIMU cnocoboamu;
UCNoIb308ams 2paghvl npu peueHuu
3a0au;

- ymemb C80OOOHO ONepupos8amv
NOHAMUAMU couemanue,
nepecmano8Kd, 4ucio COoYemaHuil,
YUCI0  NepecmaHo8ox;  OUHOM
Hviomona; ymemv  npumensmo
KOMOUHAMOpHblEe gaxmoi u
paccyxcoenuss Oisl peueHus 3a0ay;
- yMemb HAxXo0ums 6epOSIMHOCU
cooblmuti ¢ UCNOIb30BAHUEM
epaghuueckux Memooos;
npumeHamv Ol peuleHus 3a0ay
DopmyIbL CLONCEHUSL U YMHOICEHUS
eeposimHocmell, GOpMyLy NOIHOU
seposmuocmu, Gopmyny Bepuyinu,
KOMOUHamopHoie Gaxmol u
Gopmynvl; oyeHusamv
BEPOSIMHOCIU PEANbHBIX COOBIMULL
yMemb Onepupo8ams NOHAMUIMU.

CYy4auHast genuduna,
pacnpedenenue  geposimHocmell,
mamemamuyeckoe odxrcuoanue,
oucnepcus u cmaunoapmuoe
OMKIOHEHUE CYHAUHOU BeUYUHDL,
dyHrkyuu pacnpeodeneHus u
nAOMHOCIU PpasHomepHo2o,
NOKA3AMeNbHO20 U  HOPMATbHOZO
pacnpeoenerui; ymems
UCNONIb308aMb ceolicmea

UBYYUEHHBIX — pacnpeoenenuil  OJis
peuwleHuss  3a0ay;, 3HAKOMCMBO C
NOHAMUAMU: 3AKOH OONLWUX YlUcel,
Memoobl 8b100POYHBIX
uccnedosanull, ymems npueoOUmb
npumepvl  NPOAGIEHUA — 3AKOHA
Oonbuwux uucenr 6 NPUPOOHbIX U
00UjecmBEeHHbIX AGNEHUX,

- ymemb Cc80000HO ONepuposamv
NOHAMUAMU:  NI0WAdL  hucypul,
obvem ¢hucypwl, eenuuuma yena,
paccmosanue  om  MOYKU 00
NIOCKOCMU, PACCMOSIHUE MENHCOY




NPAMbIMUY,  PACCMOsAHUE — MeHCOY
NIOCKOCMAMU, NIOWaA0b  cepul,
nI0OWAdb NOBEPXHOCMU NUPAMUODL,
npuzMbvl, KOHYCAd, YUIUHOPA, 00bem
Kyoa, NPAMOY20IbHO20
napainenenuneoaq, nUpamuobl,
npUsMbl, YUIUHOPA, KOHyCA, wapa,
VMeHue  Haxooumv — OMHOWEHUe
00beM08 N0O0OHBIX Pucyp

OK 4 DddextuBHO
B3aHMMOJICHCTBOBAaTh M
paboTaTh B KOJUICKTHUBE
1 KOMaH/IE

-TOTOBHOCTh  NPOTHBOCTOSITH
UJICOJIOT T IKCTPEMHU3MA,
HallMOHAIKM3Ma, KceHohoouH,
JTUCKPUMUHAIIAH o
COLIMAJIbHBIM,  PEIIUTHO3HBIM,
pPacoBbIM, HalMOHAJIbHBIM
IIPU3HAKAM;

-chopMupoOBaTH HPABCTBEHHOE
CO3HAHHE, TUYECKOE
MIOBEJICHUE,

-TOTOBHOCTD K TPyAY,
OCO3HAHHUE LIEHHOCTH

MacTepcTBa, TPY10I00ue;
-CTaBUTh MPOOJEMBI M 3a/a4H,
JIOTy CKaroIue
aJIbTEPHATUBHBIC PEIICHUS;
-BJIAZICTh pa3IUYHBIMU
crocodamMu o0IIeHHS it
B3aMMO/ICHCTBUSI,
-apryMEHTHPOBAHHO BECTH
JIHAoT, yMETh CMATYaTh
KOH()JIUKTHBIE CUTYAIUH;
-pa3BepHYTO u JIOTHYHO
W3JIaraTh CBOIO TOYKY 3PEHHUS C
HCIOIb30BaHUEM SI3BIKOBBIX
CPEACTB;

-IOHMMATh W  HCIIOJb30BaTh
MpEUMyIleCTBa KOMAaHIHOM H
UHAUBUAYAIbHON paboOThI;
-BBIOMPATh TEMAaTUKY U METO/IbI
COBMECTHBIX e CTBUMN C
y4eTOM OOIINX HHTEPECOB U
BO3MOXXHOCTEH Ka)XIOro wieHa
KOJIJIEKTHBA;

-KOOPJUHUPOBATH U BBITIOTHSATH
paboTy B YCIOBUSAX peaTbHOTO,

BHUPTYaJIBHOTO u
KOMOMHHPOBAHHOTO
B3aMMO/ICHCTBHS,
-chopMHUpOBaTH CAMOKOHTPOIIb,
yMeHHue MIPUHUMATD
OTBETCTBEHHOCTh 32  CBOE
MOBEJICHUE, CIIOCOOHOCTH

YMETh ONEpPUPOBATH IMOHATUSIMHU:
CIy4YalHBIM ONBIT U CIy4alHOE
coObITHE, BEPOSITHOCTH CIIy4ailiHOTO
COOBITHS;  YMETb  BBIUUCIIATH
BEPOATHOCTh C HCIOJIb30BAHUEM
rpaMUecKuX METOAOB; IPUMEHSAThH
(bOpMyIIBI CIOKEHUS U YMHOXKEHUS
BEPOSITHOCTEH,  KOMOMHATOpPHBIC
dakTel U (HOpMyNBl MPH PEUICHUH
3aja4; OIICGHWBAaTh BEPOSITHOCTU
pealbHBIX COOBITUI; 3HAKOMCTBO CO
CIIy4aifHBIMU BEIMYMHAMU; YMECHHE
MPUBOJUTH MPUMEPHI MPOSBICHUS

3aK0oHa OO0JIBILINX qucen B
OPUPOAHBIX M OOIIECTBEHHBIX
SIBJICHUAX

- yMeTb CBOOOJHO ONEPUPOBAThH
MOHATUSIMU: CTENEHb C  IEJIBIM
IIOKa3aTeseM, KOpEHb HaTypaJIbHON
CTENEeHH, CTENEHb C PallMOHAIBHBIM
IIOKa3aTeseM, CTETICHb C
JENCTBUTENBHBIM (BEILIECTBEHHBIM)
nokaszareseM, JOrapupm uucia,
CUHYC, KOCHMHYC U  TaHIEHC
IIPOU3BOJIBHOTO YUCIIA;

- yMeTb CBOOOJHO ONEpUPOBAThH

HNOHATUSIMM:  Tpaduk  QyHKUIMH,
oOpatHast (yHKIMSI, KOMIO3MLHUA
byHKui, JuHEWHas ~ QyHKIuS,

KBaJpaTU4Has QyHKIH, CTEIIeHHAs
GyHKIUS € LEeJIbIM IO0Ka3aTeseM,
TPUTOHOMETpHUYECKHE  (DyHKIUH,
oOpaTHblE  TPUTOHOMETPUYECKUE
byHKIHY, nokasaresbHas "
norapudmuueckas QyHKINH; YMETh
cTpouth  rpadukd  (QyHKIHIA,
BBIIIOJIHATh npeobpazoBaHus
rpaduKoB QyHKIIHIA;

- yMeThb WCIOJIb30BaTh TIpaduku
(bYHKUIMHR U1 U3y4eHUs TPOLIECCOB
W 3aBUCUMOCTEM TIpU pELICHUH
3ajad = M3 JOpYTUX  y4eOHBIX
IPEIMETOB U U3 peallbHOW JKU3HU;




aIanITUPOBATHCS K
SMOIIMOHATBHBIM HM3MEHECHUSM
U TPOSIBIATH TUOKOCTH, OBITH
OTKPBITHIM HOBOMY;
-chopMupoBaTh  COLMATIBHBIC
HaBBIKH, BKJTFOYAIOIIHE
CIIOCOOHOCTh BBICTPauBaTh
OTHOUICHUS c APYTHMU
JIFOJIbMU, 3a00TUTHCH,
HPOSIBIISITH UHTEpEeC "
pa3pemiath KOHQIHUKTHL;
-c(hopMHpOBaTh NpUHSATHE
MOTHBOB M apTyMEHTOB JIPYTHX
Jronei npu aHanM3e
pe3yIbTATOB JIEATEITLHOCTH.

BBIpaXaTh bopmynamu
3aBUCHMOCTH MEX]y BeTMUNHAMU;

- CBOOOTHO OIIepPHPOBATH
HOHSATHAMHU: YETHOCTh (YHKIUH,
NEPUOIUIHOCTD GyHKIHH,
OTPaHMYCHHOCTh byHKINH,
MOHOTOHHOCTh byHKuuM,

IKCTpeMyM (DYHKIIUH, HauOOJIbITIee
Y HauMEHbIlIee 3HaYCHUsT (PYHKLIUU
Ha IPOMEXYTKE; YMETh MPOBOJIUTH
uccienoBanne QyHKINN;

- YMETb UCIOJIb30BaTh CBOWCTBA U
rpaduky GYHKIMNA A peHIeHus
YpaBHEHUI, HEPABEHCTB M 3a/a4 C
napaMmerpamu;  Hu300paxarb  Ha
KOOPJIUHATHON TJIOCKOCTH
MHOXECTBA PEUICHUN YpAaBHEHUH,
HEPaBEHCTB U X CHCTEM;

- yMemsb Cc80000HO onepuposamy

NOHAMUAMU: ~— MOYKA,  NPAMAs,
NJIOCKOCb, npOCMpAHCmao,
ompe30K, Y4, HIOCKUU  y2oI,
08Y2PAHHBIUL Y20, MpPexespaHHblll
yeon, nepecexkarowuecs,
napanieibHvle U CKpeuwusaruuecs
npsmuvle, napannenrbHocmy u

NEePREeHOUKYIAPHOCIb  NPAMBIX U
niockocmel, yeon MedHcoy
NPAMBIMU, V20T MeNCOY NPIMOU U
NIOCKOCMbIO, yeon medHcoy
NIOCKOCMAMU YMeHue
UCNOIL306AMb NPU PEUEeHUU 3A0aY
uzyueHHvle akmel U meopemvl
NAAHUMEMPUY, YMeHUue OYeHUBAmb
pazmepul 00beKmos 8
OKpyJfcaloujem  mupe;  yMmemsp
ONepupoBamb NOHAMUSIMU:

MHO202PAHHUK, ceuenue
MHO202PAHHUKA, npaUIbHbIL
MHO202PAHHUK, NPU3MA, NUPAMUOA,
@ueypa u nosepxHocmv 6paujeHus,
yunuHop, Kowyc, wap, cgepa,
pazeepmka NOBEPXHOCMU, CedeHUs
KOHYCa U YUIUHOpa, napaiieivbhvie
oCU UNU OCHOBAHUIO, cedenue wapa,
NIOCKOCMb, Kacarnwasics cepol,
YUnuHopa, KOHyca; yMeHue
cmpoums ceuenue MHO20CPAHHUKA,
uzobpasxicams MHO202DAHHUKU,
@ueypwvl u nogepxHocmu 6paujeHus,
Ux ceueuus, 8 MOM Hucie C
NOMOWBIO INEKMPOHHLIX CPEOCm8;
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VMeHue  npuMeHAmb  C0UcCmea
2eoMempuseckKux Queyp,
camocmosamensbHo hopmyauposams
onpeoeneHuss u3yuaemvix ueyp,
8b108U2AMb 2UNOME3bL O CBOUCMBAX
U NpUBHAKAX ~— 2eOMEMPUYECKUX
Queyp, 0b0cHOBbIBAMD unu
onposepzamb ux; YMeHue
npogooums Knaccugpurayuio gueyp
no PAa3IUYHBIM NPU3HAKam,
BbINONHAMb Heobx00uMbvle
O0ONONHUMENbHbLE NOCMPOCHUS]

OK 05 OcymectBisTh
YCTHYIO U MMHCbMEHHYIO

KOMMYHHKAITUIO Ha
roCy/1apCTBEHHOM
SI3BIKE Poccwuiickoit
Oenepalii ¢ y4eTOM
oco0eHHOCTEH
COLIMAJILHOTO u
KYJIbTYPHOTO
KOHTEKCTa

-HpI/IHHTb Tp AIUIINOHHBIC
HallMOHAJIbHEIE,
00IIICYECIIOBCUYCCKHE
I'YMaHHCTHYECKUE u

JIEMOKPaTUYECKUE EHHOCTH;
-COBEpPUIECHCTBOBAThH SI3bIKOBYIO
Y YUTATENBbCKYIO KYJIBTYpPYy Kak
CpEICTBO B3aMOJCHCTBHUS
MEXKJy JIIOAbMH W ITO3HAHUSA
MHUPA;

-OCO3HATh IIEHHOCTH Hay4HOU
JIeSITEILHOCTH, TOTOBHOCTD
OCYIIECTBISATh MPOECKTHYIO U
HCCIIEIOBATENIbCKY IO
JIEATEIbHOCTh WHJWBUIYATBHO
U B IPyIIIE;
-BHOCHTbD KOPPEKTUBBI B
JIESTEIbHOCTD, OLICHHUBATh
COOTBETCTBHE pe3yJIbTaTOB
LEISIM, OLICHUBATh  PUCKHU
MOCJIEACTBUN NeITEIbHOCTH,
-BJIaJIeTh HaBbIKAaMHU Yy4eOHO-

HCCIIEIOBATENIbCKOU 5
MPOEKTHOMN JIeSITEIIbHOCTH,
HaBbIKAMU paspelieHus
npo0em;

-C03/1aBaTh TEKCTBI B

pa3anyYHbIX (hopMaTax ¢ yueToM
Ha3HaueHUs uHPoOpMalUU U
LIEJIeBOM ayIUTOpUH, BbIOHpas

ONTUMAJIbHYIO bopmy
IPEeCTaBICHUS "
BU3YaJIN3aluy;

-BJIaJIETh HaBbIKaMU
IO3HABaTeNbHOW  pedruexcun

Kak OCO3HAHMS COBEPIIAEMBIX
JEUCTBUI U MBICIUTEIIBLHBIX
MPOIECCOB, UX PE3yJbTATOB H
OCHOBAHMI.

YMETb OIIEpUPOBATh IOHATUSIMMU:

cpeaHee apu(METHIECKOE,
MeIguaHa, HauOOJIbIIEE 51
HaMMEHbIIIEe 3HAYCHHS, pa3Max,
JUCTICPCHS, CTaHJIAPTHOE
OTKIIOHEHHE YHCJIOBOro Habopa;
yMCHI/Ie HU3BJICKATh,

UHTEPIPETHPOBATh HHGPOPMAIHIO,
IIPEJICTAaBICHHYI0 B Ta0lMLax, Ha
JuarpaMmmax, rpadukax,
OTpaXkarolllyl0 CBOMCTBA pPeajbHbIX

MIPOLIECCOB u SIBIICHU;
NPEACTABISITh  HMHPOpMAIUIO €
MOMOIIBI0 TAOMUI] U AHarpamm;
HCCJIEIOBATh CTATUCTUYECKUE
JaHHblE, B TOM  4YHUCIE€ C
[IPUMEHEHUEM rpadpuyecKkux

METOJIOB U DJIEKTPOHHBIX CPEJICTB;
- YMEThb OIIEpUPOBATh MOHSATHUIMMU:

TOYKa, npsiMas, IIJIOCKOCTb,
IIPOCTPAHCTBO, JIBYIPAHHBIA YIOJI,
CKPELIUBAIOIINECS IpsIMBIE,
[apajuIeJIbHOCTh u

NEPIEHAUKYIIPHOCTh TPSAMBIX U
TUIOCKOCTEH, yroi MEXTY
OPSIMBIMH, YTOJ MEKIY TPSIMOM U
IUIOCKOCTBIO, yroi MEKTY
IUIOCKOCTSAMH,  PacCTOSHHE  OT
TOYKU JI0 IJIOCKOCTH, PAcCTOSIHUE
MEXKIY TpPSAMBIMH, PacCTOSIHHE
MEXTY TUIOCKOCTSIMH;

- yMeTh  HCIONB30BaTh  IMPH
pCILICHUH 3a]1a4 W3YyYCHHbBIC (aKThI
U TEOPEMBI IJIAHUMETPUH; YMCHHE
OIICHUBATh  pa3Mepbl  OOBEKTOB
OKPYKAroIIEero MHUpa;

- ymemv C80O0OHO oOnepuposamv

NOHSIMUSIMU: cpeonee
apugpmemuueckoe, Meouana,
Haubonbwee U HaAuMeHbuiee
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3HaQueHus,  pasmax, oucnepcus,
cmaHoapmHoe OMKIOHeHUue OISl
ONUCAHUSL  YUCTIOBbIX  OAHHbIX,
ymemb uccneoosamso

cmamucmuyeckue OaHHvle, 8 MOM
yucie ¢ npUMeHeHuem paguyeckux
Memo008 U INEeKMPOHHBIX CPEOCME,
epaghuuecku uccnedosams
coemecmuvie  HaONOOeHUs c
ROMOWbIO OUASPAMM PACCeUBAHUS
U TUHEUHOU pespeccuu

OK 6 IlposBisats
rpak1aHCKO —
MaTPUOTUYECKYIO
MO3UIIHIO,
JIEMOHCTPUPOBATH
OCO3HAHHOE ITOBEICHHUE
Ha OCHOBE
TPaIUILIMOHHBIX
0011IeU€eIOBEYECKUX
LIGHHOCTEH, B TOM
YUCJIE C yYETOM
rapMOHHU3aIUU
MEKHAITMOHAJIBHEIX 1
MEXKPEJIUTUO3HBIX
OTHOIIICHHH,
MIPUMEHATH CTAHIAPTHI
AHTUKOPPYIIIUOHHOTO
IIOBEJICHUS

-TOTOBHOCTh K aKTHUBHOM
JIEeATCIbHOCTH
TEXHOJOTHYECKOM u
COLMAJIbHOM HaNpaBJICHHOCTH,
CIIOCOOHOCTh ~ MHULMUPOBATH,
MJIAHUPOBATh Hu
CaMOCTOSATEILHO  BEIIOJHSATH
TaKylo JesITeIbHOCTD;
-IJIAaHUPOBAHNUE Hu
OCYILECTBJICHUE JIEUCTBUI B

OKpYIKAIoIIel cpe/ie Ha OCHOBE
3HaHUS I[eJed yCTOMYMBOIO
Pa3BUTHSI YCIOBCUCCTBA;

-CaMOCTOSATEIHHO
OCYUIECTBJIATh
MO3HABATENbHYIO
JACATCIIbHOCTD, BBIABJIIATH
poOIIeMBl, CTaBHTb "
dbopmynupoBaTh COOCTBEHHBIC
3aJaud B 00pazoBaTENbHOMN
JCATCIIBHOCTU U JKU3HCHHBIX
CUTYAIIHSIX;

-CII0COOCTBOBATH

(hOpPMHUPOBAHUIO U TIPOSIBICHUIO
HIUPOKOM SPYAMIIMU B Pa3HBIX
00acTaAX 3HAHWUW, ITOCTOSHHO

MOBBIIIATH CBOU
00pa3zoBaTenbHbBIN u
KyJIbTYPHBIH YPOBEHB;

-copMHUPOBATH, pa3BUBaTh

CHOCOOHOCTh TOHUMATh MHUD C
MO3MIIMHU IPYTOr0 YeI0BeKa.

YMETh peEllaTh TEKCTOBBIE 3aJauu
pasHbIX TUIOB (B TOM 4YHCIE Ha
IPOLEHThl, JOJM M 4YacTH, Ha
JBWD)KEHUE, paboTy, CTOMMOCTb
TOBAapOB U YCIIYT, HAJIOTH, 3aJ1a4H U3
o01acTu yrpaBlieHUsl JIMYHBIMU U

CEMEHHBIMU ¢uHaHCaMM);
COCTaBJIATh BBIpA)KEHUS,
YpaBHEHHUs, HEpaBeHCTBA M HX

CHUCTEeMBl 10 YCJIOBHUIO 3ajaud,
HCCJIEI0BATh TOJYYEHHOE PEIICHUE
U OIICHUBATh TPABJIOIOJA00HOCTh

pe3yJIbTaTOB;

- *ymemo onepuposambu
NOHAMUAMU: onpedenenue,
akcuoma, meopema, cieocmaue,
c6olicmeo, NPU3HAK,
00KA3amenbCmeo, — PAGHOCUTbHbIE
Gopmynuposxu, ymemb
dopmynuposame  obpamuoe  u
NPOMUBONONONHCHOE YMBEPIHCOeHUe,
npusooumb npumepbl u
KOHmMpHpumepbl, UCNONb308aMb
memoo MamemamuyecKoll
UHOYKYUU; npo8ooums
0oKazamesibHvle PacCyHcOeHus: npu
peuwlenuu  3a0ad, oyeHusamby
JI02UYECKYIO npasuIbHOCHb
paccyxcoerull;

- *ymemsb c60600HO onepuposamo
NOHAMUAMU:

noC1e008amenbHOCb,

apugmemuueckas npoepeccus,
2eoMempuyecKast npoepeccus,
OecKoHeuHo yovisaowast
2eoMempuyecKast npoepeccusi;
ymemb 3a0aeamo

ﬂOCﬂeaOGGmeﬂbHOCWlu, 6 mom
uucie ¢ nomowubro peKyppermmvblx

popmyn,
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- *ymemv 6v1OUpamev noOXo0auUll
Memoo O pewleHus  3a0avu;
NOHUMAaHUe 3HAYUMOCU
Mamemamuxu 8 uzyyeHuu
NPUPOOHLIX U 0DOWECmBeHHbIX
npoyeccoé U - AGNEHUll;,  yMemb
pacno3nasamov npossieHue 3aKOH08
MaAmemMamuru 8 UCKyccmee, ymems

npu8ooUms npumepul
MamemMamuyeckux OMKpbIMuil
POCCULICKOT u MUposou

mamemamudeckoll HAYKUu

OK 7 CopneiicTBOBaTh
COXPaHEHUIO
OKpYKaroIle Cpeibl,
pecypcocOepexeHuIo,
MIPUMEHSTH 3HaHUsI 00
W3MEHEHUU KIIUMaTa,
TIPUHIIHAITBI
OCpPEIKITUBOTO
MIPOU3BOJICTBA,

3¢ pexTUBHO
JIECTBOBAThH B
Ype3BhIYANHBIX
CUTYaIUIX

JIeHCTBUH,
Bpea

-He  NPUHUMATH
MIPUHOCSIINX
OKpYXaroIIeH Cpeae;
-YMETh MIPOTHO3UPOBATH
HeOJIaronpusITHbIE
9KOJIOTUYECKUE  TOCIIEICTBUS
MPEANPUHUMAEMBIX JICUCTBUI,
MpeAoTBpaliaTh Ux;

-paclIMpUTH OIIBIT
JIEATEIbHOCTH  HKOJIOTUYECKOMN
HAaIPABJIEHHOCTH;

-pa3pabaThIBaTh IUIAH PELICHUS
Ipo0JIEMbl C Y4YeTOM aHalu3a
UMEIOIUXCA MaTepUanbHbIX U
HeMaTepUaIbHBIX PECYPCOB;

-OCYILECTBIIATh
LeJICHANPABIECHHBIN TIOHCK
MepeHoca CpeAcTB U CIOCOo00B
JIEUCTBUSA B

npodeccCHOHATIBHYIO CPEay;
-YMETb NCPCHOCUTHL 3HAHUSA B

II03HABATENbHYIO U
IIPAKTHUYECKYIO obnacTtu
KU3ZHEJEATENIbHOCTH;

-apeiraraTb HOBBIC IIPOCKTHI,
OoncHuBaTh HACH C IIO3HUIIMH

HOBM3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

-J1aBaTh OLIEHKY HOBBIM
CUTYyaLIHIM, BHOCHUTh
KOPPEKTUBBI B JIESTEIBHOCTD,
OLICHUBATh COOTBETCTBHE

PE3YJIbTAaTOB LCIIAM.

YMETh ONEPUPOBATH TMOHSATUSIMHU:
byHKIUS, HEnpephIBHAS (YHKIHS,

MIPOU3BOTHAS, nepBooOpasHasi,
OIPENICIICHHBIA HMHTETpall; yMETh
HaXO0JUTh IMPOU3BOAHBIC
DJIEMEHTAPHBIX byHKIUH,
UCIIOJIB3Y I CIPaBOYHBIC
MaTepHaIbl; UCCIIEIOBATh B
NPOCTEHIIMX Clydyasx (QyHKIMH Ha
MOHOTOHHOCTb, HaXOJIUTh
HanOOJIBIIINE n HAaUMCHBIIINC
3HAYCHUsT  (PYHKIUH,  CTPOUTH
rpaduku MHOTOYWICHOB c
UCTIOJIb30BaHUEM armrmapara
MaTeMaTHYECKOTO aHaJmn3a;
NPUMEHSTh  MPOU3BOJHYI  TIpU
pemi€cHMKn 3aaa4 Ha JABUIKCHHC,
pemarb NPaKTHUKO-
OpPUCHTHUPOBAHHBLIC 3aJadyu Ha
HauOONBIINE W HAWMEHBIIINE

3HAYEHUs, Ha HaXOXKJEHUEe NYTH,
CKOPOCTH U YCKOPEHUS;
- YMEThb ONEpUPOBATH MOHATHAMMU:

JBIOKEHUE B IIPOCTPAHCTBE,
o 00HbIE ¢burypsl B
MIPOCTPAHCTBE; WCTIOJIH30BATh
OTHOILICHHE TUIoIIAeH
MMOBEPXHOCTEN " 00beMOB

NOJOOHBIX (UIYyp TpU pELICHUU
3amad;

- yMETh BBIYUCIIATH
TEOMETPUUECKHUE BEJIMYUHBI
(nmuHA, yroN, IJIOMAAb, OOBEM,
IUIOMIAdb MTOBEPXHOCTH),

UCTIONB3Ysl U3yueHHbIE (POPMYIIBI U
METO/IBI;

- *ymemo
NOHAMUAMU:
@yHryuu,
¢dynxyuu,

onepuposamb
HenpepbvleHOCMb
acumnmomul  epaguxa
nepsas U 8mopas
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NPOU3BOOHAS @yHryuu,
ceomempudeckuli. U uzuyecKul

CMbLCT NnpouU3800HOL,
nepeooopasHasl, onpeoeeH bl
ummezcpan;, — ymemsv — HAXOOUMb

acumnmomul epagpuxa  yHKyuu,
VMeHuUe Bbl4UCTAMb NPOU3BOOHbIE
CYyMMbL, NPOU3BEOEHUS, YACMHO20 U
KOMRO3UYuY QyHKYutl, HAX00Ums
VPaBHeHUe KAcamenbHOU K epapuKy
dyHryuu;

- *ymemo UCNOIb308aMb
NPOU3BOOHYIO OISl UCCe008AHUSA
@yHryui, ons HAX04COeHUs
Hauay4uie2o peweHus 8
NPUKIAOHBIX, 6  MOM  4ucie
COYUATTLHO-IKOHOMUYECKUX u
Qusuueckux 3a0auax, onsl
onpeoenenus cKkopocmu u
VCKOpEeHUsl, Haxooumsv NIOWaou u
00vembl  Queyp ¢ HOMOWBIO
unmezpana, NpusooUmMsv NpuMepbl
MAMeMamuyecKo2o
MOOenuposanusi ¢ NOMOWbBIO
ougpepenyuanvrvlx ypasreHul,

- *ymemsb c60600HO onepuposamuv
NOHAMUAMU: NPAMOY20NIbHAS
cucmema  KoopouHam, — 8eKmop,
KOOPOUHAMbL MOYKU, KOOPOUHANbL
sexmopa, cymma 8eKMOpO8,
npousseoeHue 6eKmopa Ha YUucio,
pasnodiceHue 8eKkmopa no 6asucy,
cKanspHoe npousseoeHue,
BEKMOpHOe — npoussedenue, 2o
MedHcOy — GeKmopamu,  YMeHue
UCNONb306AMb  GEKMOPHLIUL U
KOOPOUHAMHbBIL Memoo onst
PpelleHUs: 2eoMempuyeckKux 3a0ad u
3a0ay Opyaux y4eOHbIX NPeoMemos;
onepuposams NOHAMUAMU:
mampuya 2x2 u 3x3, onpedenumens
Mampuywl, 2e0MeMpULECKULl CMbICI
onpedenumers

Kox u HaumeHoBaHMe
(opMupyeMBbIX KOMIIETEH NI

3HaThL

YMmernb

IIK1.1 CocTaBaaTh 3eMeIbHBIH
OanaHc paiioHa.

IIK 1.3. T'oToBHUTH
MPEeAJIOKEHUS 110
ONPEACICHUIO IKOHOMUYECKOMN
3¢ HEeKTHBHOCTH

-3HAYCHUEC MATCMATHUKHU B
npodeccHoHaNBHOM
ACATCIBHOCTH U IIPU
ococuuu I1TICC3;

-~OCHOBHBIC MaTEMAaTHYCCKHUC

MCTOJbI PCHICHUSA

-peniaTh MPUKJIaIHbBIC 3a1a91
B 001acTu
po¢eCCHOHATBHON
JIeITeIbHOCTH
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HCIIOIb30BaHUS UMCIOILIETOCS
HEJIBIPKUMOT'O UMYIIECTBA.
IIK 2.1. BBITIOJIHATE KOMILIEKC
Ka/IaCTPOBBIX MPOIICAYD.

[IK 2.2. Onpenensite
Ka/IaCTPOBYIO CTOMMOCTD
3eMeEllb.

I1K 3.1. BemonHaTh paboThI 11O
KapTorpado-reoae3nIecKomy
o0ecIeueHnIo TepPUTOPHUH,
co3zaBaTh rpauveckue
MaTepHuabl.

[1IK 4.1. OcymiecTBisTh cO0p U
00paboTKy HEOOX0IUMOIl U
nocraTouHoi nHpopmanuu 00
00BEKTE OLIEHKH U
AHAJIOTHYHBIX 00BEKTAaX.

[1IK 4.2. IIpon3BoauTh pacueTsl
10 OLIEHKE 00BbEKTa OLIEHKH Ha
OCHOBE IIPUMEHUMBIX
IOJIX0JIOB M METOJIOB OIICHKH.
I1K 4.3. O606math
PE3yNbTAThI, MOJIyYCHHbIE
IIOJIXOJIaMH, U J1aBaTh
000CHOBAHHOE 3aKJII0YEHHE 00
HTOTOBOM BEINYHMHE
CTOMMOCTH 00BEKTa OIICHKH.
11K 4.4. PaccunTbIiBaTh
CMETHYIO CTOMMOCTb 37JaHUH U
COOPYEHHI B COOTBETCTBUU C
JEHCTBYIOIIMMU HOPMATHBAMHU
Y IPUMEHSIEMBIMU
METOIMKAMH.

[IK 4.5. KnaccudunupoBaThb
3J1aHUS U COOPY KEHHUS B
COOTBETCTBUU C PUHITON
TUTIOJIOTHEH.

MPUKJIAIHBIX 3379 B 00JIaCTH
npodeccuoHanbHOM
JIeSATEIbHOCTH;

-OCHOBHbIE TIOHSTHUS U
METO/Ibl MATEMATUYECKOTO
aHan3a, TUCKPETHON
MaTeMaTHKU, TMHECIHOM
anreOpsl, TEOpUU
KOMILJIEKCHBIX YHCEJI, TEOPUHU
BEPOSATHOCTEHN U
MaTeMaTUYECKOMI
CTaTHCTUKH;

-OCHOBBI HMHTETPajJbHOTO U
nuddepeHIanIbHOro
WCYUCIICHUS

* KYPCHMBOM BRIEJIEHE YITUIyOJIEHHOI'O YPOBHS
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2. CTPYKTYPA U COJEP)KAHUE OBIIIEOBPA3OBATEJILHOM

JUCHUATIIMHBI

2.1. O0beM JUCUUIJIMHBI U BUJbI Y4e0HO# padoThl

Buj yuedHoii pa6oTsl

0O0neM B yacax

O0bem oOpa3oBaTeIbHON MPOrpaMMbl y4eOHOI JMCIUTIINHBI 234
BT. 4..

1. OcHOBHOE coaep:kaHue 210
BT. 4..

TEOPEeTUIECKOe 00yUICHHE 70
MIPaKTHYECKHE 3aHATHUS 140
2. [IpodeccrnoHAILHO OPHEHTHPOBAHHOE COIePKAHIE 24
BT. 4.:

TEOpEeTUIECKOe 00yUIeHHE

MIPAKTHIECKUE 3aHATHUSL 24

WHauBUIya bHBINA POEKT (Oa/nem)*™

IIpome:xyTouHasi aTTecTanus (IK3aMeH)
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2.2. TemaTuyeCcKMid IJIAH M CO/IEPKAHNE TUCITUIIIHHBI

HaumeHoBanue Coaeprxanue yue0HOro MaTepuaia U (pOpMbI OPraHU3aI UM Oo0bem Koapl 001ux koMmneTeHuui
pa3aejioB U TeM AeATeJbHOCTH 00yYal0uXCs 4acoB (yxa3aHHBIX B pa3aene 1.2)
1 2 3
Pa3pen 1. Pa3BuTHe HOHATHS 0 YHCJIE
Coaep:xanue yueOHOro MaTepuaJia 12 OK 01, OK 02, OK 03, OK 04, OK 05,
Teopernyeckoe o0yueHue OK 06, OK 7
Tema 1.1 IlopTopenue | Ilenu 1 331241 MaTEMaTHKK IPH OCBOEHHH CIIEIMATBHOCTH 2
Kypca MaTeMaTUKH IIpakTHYecKoe 3aHATHE
OCHOBHOI IIKOJIbI Uwucna v BeIYuCIeHUs. BeipakeHus u UxX npeoOpa3oBaHus 2
YpaBHenust u HepaBeHCTBA. CHCTEMbl YPAaBHEHUH. 2
[Tpubnmxennsie Beruucienus. OkpyrieHue uncen. AOCONOTHAS U 2
OTHOCHTEJIbHAS IOTPEIIHOCTh NPUOIMKEHHOTO 3HAUEHUS YHCIIA.
JleiicTBusl ¢ MpUOIMKEHHBIMH BETMYMHAMH.
Bxo/1HO# KOHTPOJIb 2
IIpodeccroHaIbHO OPUEHTHPOBAHHOE COACPKAHUE
IIpakTuyeckue 3aHATHSA
[IporieHTHBIE BBIUMCIIEHNS B TPOGECCHH CIIEUAINCTA 110 3€MEJIbHO- 2 1K 4.2.
MMYUIECTBEHHBIM OTHOLIEHUSIM.
Pa3nea 2. Kopuu , crenenu, Jjorapugmsl 44
Coaep:xanue yueOHOro MaTepuaJia OK 01, 0K 02, OK 03, OK 04, OK 05,
IIpakTHYeckoe 3aHATHE OK 7
Tema 2.1. Crenenu u >
— Kopenb N-HOM CTENEHN. 2
[IpeoOpa3oBaHue BbIpaXeHUI ¢ KOPHSIMH N-0M CTENEHH. 2
HppaumnoHanbHble ypaBHEHHUS. 2
Pemrenue cucreM uppalmoHabHBIX YPaBHEHUH. 2
CreneHs C LENBIM U PAllMOHAJIBHBIM MOKA3aTeNIeM ITOKa3aTeISIMU 1 2
€€ CBOICTBA.
[IpeoOpa3oBanue palMOHANBHBIX U UPPALMOHATILHBIX BBIPAXKEHUH. 2

Pemenne npumepoB. KontponsHas pabota o teme: ««CBolcTBa
KOpPHEU M CTENEHEe».




Tema 2.2.
IToka3zaTreanHasn
(pyHxuus.
IToka3zaTeanbHbIe
YPaBHEHUS U
HEpPaBeHCTBAa

Conep:kanue y4eOHOTr0 MaTepuaJia

TeopeaneCRoe oﬁyqe}me

[TokazarenbHast QyHKIHMSL.

HpaKaneCRoe 3aHATHE

[TokazarenbHast QyHKIHMSL.

IlokazarennHBIC YPaBHCHUSI.

Pemienue rmoka3aresibHbIX YpaBHEHUM.

Pemenne cucrem moxka3aTelIbHBIX ypaBHeHHﬁ.

[TokazarenbHbIE HEPABEHCTBA.

Pemenue nmokasateabHbIX HCPABCHCTB.

NININININ (-

OK 01, OK 02, OK 03, OK 04, OK 05,
OK 7

Tema 2.3.
Jlorapupmuueckas
(pysxkuus.

Coaep:xaHue y4eOHOIro MaTepuaJia

TeopeaneCRoe oﬁyqe}me

Jlorapudwm yncna. CBoiicTBa orapugmMoB.

Jlorapudmuueckasi QyHKITHSI.

Jlorapudmuueckue ypaBHEHHUSI.

JlorapudmMuuecKkux HEpaBEHCTBA.

NN |-

IIpakTHYecKoOe 3aHATHE

Jlorapudm yncna. CBoiicTBa Jjorapu@moB.

[TpuMeHeHne CBOWCTB JIOTapu(MOB.

[TpeoOpa3oBanue jorapu(pMUUIECKUX BHIPAKECHUH.

Jlorapudmuueckas QyHKIUS.

Jlorapugmuueckue ypaBHeHHUsL.

Pemenue norapuMuuecKux ypaBHEHHH.

Jlorapu@muyeckix HepaBeHCTBA.

Pemenue norapuMUUecKuX HEPABEHCTB.

Pemenue npumepoB. KonrposnpHas pabora o teme:
«ITokazaTenpHble U JOrapuPMHUUECKUE YPAaBHEHHSI U HEPABEHCTBAY.

NINFPINFPIFRPINDNEF

OK 01, OK 02, OK 03, OK 04, OK 05,
OK 7

Paspnen 3. IIpsiMble U IJIOCKOCTH B POCTPAHCTBE.

N
o

Coaep:xxanue yueOHOro MaTepuaJia

TeopeTnueckoe ooyuenue

AKCHOMBI cTepeoMeTpud. B3aumMHoe pacronoxeHue npsmMbIx B
IIPOCTPAHCTBE.

OK 01, OK 03, OK 04, OK 7
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Tema 3.1.
IMapajuiebHOCTH B
NMPOCTPAHCTBE

[TapannensHbie npsiMbie B IpocTpancTse. [IpusHak
MapajuIeIbHOCTH NPSIMBIX.

HpI/I3HaK NnapaajaCIbHOCTH HpﬂMOﬁ " IIJIOCKOCTH.

[Ipu3nak napaienbHOCTH I0CKOcTel. CBOMCTBA MapalieNbHbIX
TJIOCKOCTEIA.

HpaKaneCRoe 3aHATHE

AxcuoMmsl ctepeoMeTpur. B3zaumHoe pacrnosnoxeHue npsiMbIX B
IIPOCTPAHCTBE.

[TapamtensHble npsMble B mpocTpancTse. [Ipu3Hak
1apPAJUICIbHOCTH MPSIMBIX.

[Ipu3Hak napajIeIbHOCTH NPSIMOU U IJIOCKOCTH.

[Ipu3zHak napamienbHOCTH TIockocTel. CBOMCTBA MapalieIbHbIX
IIJIOCKOCTEH.

Tema 3.2.

IMepneHIUKYJISIPHOCTH
B IPOCTPaHCTBe

Coaep:xanue yueOHOro MaTepuaJia

TeopeaneCRoe oﬁyqe}me

[Ipu3Hak nepneHANKYISIpHOCTH TpsMbIX. [Ipu3Hak
MEPIEeHIUKYIISIPHOCTH MPSIMON U TUIOCKOCTH. CBOMCTBA
NIEPIEHIUKYISIPHBIX IPSIMOM M INIOCKOCTH.

[IepnenuKysp U HaKJIOHHas. TeopeMa 0 TpeX NepPHeHAUKYISIPAX.

[Ipu3Hak nepneHaAuKyIJISIPHOCTH INIOCKOCTEN. PaccTossHne Mex Iy
CKPELIUBAIOIIUMHUCS IPAMBIMH. Y TJIBI MEXAY CKPELIUBAIOIIUMUCS
MPSIMBIMH, MEXKY IPSIMOM M INIOCKOCTBIO, MEK/Y INIOCKOCTSIMH.

IIpakTHYecKoe 3aHATHE

[Ipu3Hak nepneHaAuKyJISIpHOCTH IpsMbIX. [Ipu3Hak
NEPIEHIUKYJISIPHOCTH IPSIMOM U TUIOCKOCTH. CBOMCTBA
MEPIEHIUKYIISIPHBIX OPSIMOW U MJIOCKOCTH.

HCpHeH,Z[I/IKyJ'DIp 1 HAaKJIOHHAasd. TeopeMa 0 TPEX NEPHICHAUKYJIAPAX.

[Ipu3Hak nepneHaANKyISIPHOCTH IIIOCKOCTeN. PaccTossHne Mexy
CKPELIUBAIOIIMMHUCS IPSIMBIMU. Y TJIBI MEXAY CKPELIUBAIOIIUMUCS
MIPSIMBIMH, MEXY IPSIMOM M INIOCKOCTBIO, MEKY TNIOCKOCTSIMH.

Pemenue 3anau. Konrponbnas padora no teme: «IIpsimble u
IUIOCKOCTH B IPOCTPAHCTBEY.

IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COJIEPKAHUE

OK 01, OK 03, OK 04, OK 7
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IIpakTHyeckue 3aHATHS

B3anMHOE pacnoioKeHue NpsMbIX B CTPOUTEIbHBIX KOHCTPYKIHUSX.

N306paxkeHne npocTpaHCTBEHHBIX (PUTyp Ha MIIocKocTU. Pacyer
3JIEMEHTOB CTPOUTEIbHBIX KOHCTPYKIIH.

IIK 3.1, IIK 4.5

Paznen 4. OCHOBbI TPUTOHOMETPHH.

18

Tema 4.1.
Tpuronomerpuieckne
GyHkunu

Coaep:xanue y4eOHOro MaTepuaJia

TeopeaneCRoe oﬁyqe}me

Panuannas mepa yria. OCHOBHbIE TPUTOHOMETPUYECKUE (PYHKIIHH.

OcCHOBHbIE TPUTOHOMETPUYECKUE TOXKIECTBA.

@opMyIIbl IPUBEACHHUS.

DopMyJIbI CIT0KEHUS.

@opMyJIIbl CYMMBI U pPa3HOCTH TPUTOHOMETPUUECKUX (DYHKIUH.

@opMyJIbl JBOMHOTO U IIOJOBUHHOI'O aPTYMEHTA.

LS

HpaKanecmle 3AHATHUSA

Panuannas MEpa yriia. OCHOBHBIC TPUTOHOMCETPUYCCKHUC (bYHKI_II/II/I

OcCHOBHbIE TPUTOHOMETPUYECKUE TOXKIECTBA.

-

@DopMyJibl TPUBEICHHUSL.

Pemenne npumMepoB no teMe: «PopMyIisl IPUBEACHUSD.

PopMyIIbI CIOKEHHUS.

@®opMyJIbl CYMMBI U pa3HOCTH TPUTOHOMETPUUECKHUX (DYHKIIMH.

CDOpMYJ'ILI JIBOMHOT'O ¥ OJOBHUHHOTO ApryMCHTA.

[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX BbIPAKEHHUH.

Pemenne npumepoB. KontponpHas padora o treme: «Dopmybt
TPUTOHOMETPHUU.

NN[R RPN

OK 01, OK 02, OK 03, OK 04, OK 05,
OK 06, OK 7

Paspnen 5. Koopaunarsl

H BEKTOPLI B IPOCTPAHCTBE.

Tema 5.1.
IIpsimoyroJibHas
CHCTEMAa KOOPAMHAT B
MPOCTPAHCTBE.

Coaep:xxanue yueOHOro MaTepuaJia

TeopeTnueckoe ooyuenue

HpﬁMoyr OJIbHAd CUCTCMaA KOOPAWHAT B ITPOCTPAHCTBC.

[TapajutenbHBII IEPEHOC B IPOCTPAHCTBE.

IIpakTnyeckue 3aHATHS

HpHMOYI‘ OJIbHad CUCTCMA KOOPpAWHAT B ITPOCTPAHCTBC.

Pemrenne npumepos no teme: «lIpsmoyrosbHas cucrema
KOOPJMHAT B IPOCTPAHCTBE.

OK 02, OK 03, OK 04, OK 7
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[TapanienbHblil IepeHoC B IPOCTPAHCTBE.

Tema 5.2. BekTophl B
NMPOCTPaHCTBe.

BekTopsl B IPOCTPAHCTBE.

JleiicTBHsI HaJl BEKTOpPaMHU B IPOCTPAHCTBE.

YpaBHeHust cepbl, IIIOCKOCTU U MPSIMON

e

IIpakTHyeckue 3aHATHS

OK 02, OK 03, OK 04, OK 7

BeKTopbl B IPOCTPaHCTBE. 1
JleicTBUs HaJl BEKTOPAMHU B IIPOCTPAHCTBE. 1
Pemenue 3agau no teme: «JleicTBrs HaJ BEKTOpaMu B 2
IIPOCTPAHCTBEY.
YpaBHeHUs chepbl, IIOCKOCTU U MPSIMOKN 1
Pemenue 3anau. KontponbHas padora no teme: «KoopaunaTs! u 2
BEKTOPBI B IPOCTPAHCTBEY.
Pa3nes 6. @yHKk1MH, HX CBOHMCTBA M rpadguKH. 18
Tema 6.1. @PyHkuum, Cojaeprxanue yueOHOro MaTepuasa OK 01, 0K 02, OK 03, OK 04, OK 05,
HX CBOICTBA U Teopernyeckoe o0yueHue OK 06, OK 7
rpaduxu. Tpuronomerpuueckrue GyHKIUU U UX TPadHKH. 1
[TpeoOpa3oBanue rpauKoB. 2
[Ipeobpa3oBanue rpa)uKOB TPUTOHOMETPUUECKUX (PYHKITHH. 1
Yéruble 1 HeuéTHbIe GyHKIMU. [leproanyHOCTD 1
TPUTOHOMETPUUECKHUX QYHKIHH.
Bospacranue u yosiBanue QyHKIHMH. DKCTpeMyMbl PYHKLUH. 1
HccnenoBanue GyHKIMH. 1
HccnenoBanne TpPUrOHOMETPUUECKUX (DYHKIIMH. 1
IIpakTHYecKHe 3aHATHA
Tpuronomerpuyeckue GyHKIMHU U UX TpapUKH. 1
[TpeoOpa3oBanue rpauKoB. 2
[IpeoOpa3zoBanue rpad)uKOB TPUTOHOMETPUUECKUX (PYHKITHH. 1
YérHble u Heu€THBIE QyHKIMU. [lepruoandHoCTb 1
TPUTOHOMETPHUYECKUX (DYHKIIHUH.
BospacTtanue u yObiBaHue QyHKIMA. DKCTpeMyMbl QYHKIHH. 1
HccnenoBanue QyHKIHH. 1
HccnenoBanue TpPUrOHOMETPUUECKUX (DYHKIIUH. 1
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Pemenne npumepoB. Kontponsaas padota mo teme: « DyHKnm, ux
CBOWCTBA U TpapUKU».

Paznen 7. Tpuronomerpuyeckne ypaBHeHUs1 1 HEPABEHCTBA.

18

Tema 7.1.
Tpuronomerpuieckmne
YPaBHEHUA U
HEPaBeHCTBA.

Coaep:xanue y4eOHOro MaTepuaJia

Teopernyeckoe o0yueHue

OOpatHble TPUTOHOMETPUYECKHE (DYHKITHH.

[Ipocreiiye TPUrOHOMETPUYECKUE YPABHEHUS.

[

Tpuronomerpruyeckue ypaBHEHMs, IPUBOAUMBIEC K KBaJPaTHBIM
YPaBHEHUSIM.

OpHOpOHBIE TPUTOHOMETPUYECKUE YPABHEHHUSI.

PemreHne cucreM TPUrOHOMETPUYECKUX YPABHEHHM.

|

TpI/IFOHOMeTpI/I‘leCKI/IC HCPAaBCHCTBA.

-

HpaKanecmle 3AHATHUSA

OOpaTHble TPUrOHOMETpUYECKUE QYHKIIMH.

[Ipocreiime TPUrOHOMETPUUECKHUE YPAaBHEHHUSI.

Pemenne npocTermmux TPUrOHOMETPHUECKUX YPABHEHUN.

TpuronomeTpuueckue ypaBHEHUs, IPUBOIUMBIE K KBaJAPATHBIM
YPaBHEHUSIM.

RNk

OI[HOpO,I[HLIC TPUTOHOMCTPHUYUCCKUEC YPABHCHUS.

PemreHne cucreM TPUrOHOMETPUYECKUX YPAaBHEHHM.

TpI/IFOHOMeTpI/I‘leCKI/Ie HCPAaBCHCTBA.

Pemenue TPUTOHOMCTPHYCCKUX HCPABCHCTB.

Pemenue npumepoB. KonrposnpHas pabora o teme:
«TpUroHOMeTpUYECKHUE YPABHEHUS U HEPABEHCTBAY.

NN R [R|-

OK 01, OK 02, OK 03, OK 04, OK 05,
OK 06, OK 7

Pasznen 8. MHOroOrpaHHMKH.

Tema 8.1.
MHoOrorpaHHuKH.

Coaep:xxanue yueOHOro MaTepuaJia

TeopeTnueckoe ooyuenue

Mmuororpanauku. [Tpusma. [Tnomans noBepxHocTH 1 00BeM
IIPU3MBL.

[Tapannenenunesn u ero BuasL. [1momans moBepXHOCTH U 00bEM
napajuieJenumnesa.

[Tupamuna. Ilnomaas NOBEpXHOCTH U 00bEM MUPAMHU/IBI.

OK 01, OK 02, OK 03, OK 04, OK 05,
OK 06, OK 7
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VYceuénHas nupamua. [lnomans noBepxHOCTH U 00beM
YCEUEHHON MUPAMHU/IBI.

Ceuenus B kyOe, mpu3Me, TUPAMU/IE.

HpaRTn'{ecmle 3AHATHSA

Mpuororpannuku. [Ipuzma. [lnomans noBepxHOCTH U 00beM
MIPU3MBL.

[Tapannenenunesn u ero BuabL. [1m01mans moBepXHOCTH U 00beM
napajuieJenumnesa.

[Tupamuya. Inomans NOBEPXHOCTH U 00bEM TUPAMHU/IBI.

VYceu€nnas nupamuaa. Ihnomans mOBEpXHOCTH H 00BEM
yCE€4EHHOM MMPAMHUJIBI.

Ceuenus B KyOe, mpu3Me, TUPAMU/IE.

-

Pemenne 3anau. KonrposbHas pabora o teme:
«MHOTOrpaHHUKUY.

HpO(l)eCCI/IOHaJIbHO OPHUCHTHPOBAHHO€ COACPKAHUC

IlpakTH4YecKue 3aHATHSA

IInomanu HOBerHOCTeﬁ KOM6I/IHI/IpOBaHHBIX rCOMCTPHUYCCKUX TCJI

Pacuer 00beMa BMECTUMOCTH BEIIECTB

IIK 1.3, 11K 3.1, [IK 4.1, [1K 4.3

Pa3nes 9. Hauana matemaruyeckoro anaausa. Ilpoussoanas QyHKuum u eé npuMeHeHHe.

24

Tema 9.1.
IIpousBoanas
(pyHkuum.

Coaep:xaHue y4eOHOro MaTepuaJia

Teopernueckoe o0yuenune

[Tonsitre npon3sBoaHOM. [IpaBuiia BEIYMCIECHHS IPOU3BOIHBIX.

[Tpon3BoiHbIE CTETIEHHOM, JIorapu(pMUUECKON (QYHKIHH.

[Tpon3Bo/iHbIE TPUTOHOMETPUUECKOHN (PYHKIIHUIA.

[Tpon3BoHast CI1OKHON HYHKIIHUH.

['eomeTpuyeCKril CMBICI TPOM3BOAHON. YPAaBHEHHE KACaTEIbHOM.

MexXaHU4eCKHI CMBICI POU3BOTHOM.

N i

IIpakTHYecKHe 3aHATHA

[TonsiTre npon3BoaHOM. [IpaBuia BEIYMCIECHHS IPOU3BOIHBIX.

[Ipou3BoiHbIE CTENEHHOH, JIoTapudMUuUecKor QyHKIUH.

[Tpon3Bo/iHBIE TPUTOHOMETPUUECKOH (PYHKIIHI.

[Tpon3BoHas CIOKHON (HDYHKIIUH.

['eomeTpuyeCKUil CMBICT IPOU3BOJIHON. Y paBHEHHE KACATEIbHOM.

A

OK 01, OK 02, OK 03, OK 04, OK 05,

OK 06, OK 7
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MexXaHU4eCKHUI CMBICI POU3BOTHOM.

HpO(l)CCCI/IOHaJILHO OPUCHTHPOBAHHO€ COACPKAHUC

IIpakTHyeckue 3aHATHS

®U3HYECKUI CMBICI IPOM3BOIHOM B IPO(ECCHOHATBHBIX 3a1a4ax 2 11K 4.3, [IK 4.4
Tema 9.2. Coaep:xkaHue y4eOHOro MaTepuaJia OK 01, OK 02, OK 03, OK 04, OK 05,
IIpumenenus Teopernueckoe o0yueHune OK 06, OK 7
NPOM3BOIHOM. [Tpusznaku Bo3pacranus (yosiBanus) GpyHkun. Kpurnueckne TOUKH 1

(YHKIIMU, MAKCUMYMbI U MUHUMYMBI.

[TpuMeHeHre TPON3BOTHON K MCCIIEIOBAHMIO (DYHKITHIA. 1

IlpakTH4YecKue 3aHATHSA

[Ipusnaku Bo3pactanus (yOeiBanust) pyHkunu. Kpurnueckue Touku 1

(YHKIIMH, MAKCUMYMbI U MUHUMYMBI.

[TpumMeHeHre TPON3BOTHON K MCCIISIOBAHMIO (DYHKITHIA. 1

Pemenue npumepoB Ha uccine0BaHne PYHKIUI ¢ TOMOIIBIO 2

MPOU3BOIHOM.

Pemenue npumepos . KontponpHas padora o teme: 2

«I[IpousBoaHas GyHKIMU U €€ TPUMEHEHHUEY.

IIpogeccuonaIbHO OPHEHTHPOBAHHOE CO/IePKaHue

IIpakTHYecKHe 3aHATHSA

Haxoxnaenne  onTuManbHOIO e3ylprata  IpH eIIEeHUN 2

npodecCHOHATBHBIX 33/au. e ’ ’ IIK 4.3, IIK 4.4
Pasnen 10. Tes1a ¥ NOBEpPXHOCTH BpallleHHs. 14
Tema 10.1 Coaep:xxanue yueOHOro MaTepuaJia OK 01, OK 02, OK 03, OK 04, OK 05,
Tena Bpamenus TeopeTnueckoe o0yueHHne OK 06, OK 7

Hununap. [lnomnaab MOBEpXHOCTH U 00bEM IUIIMHIPA. 1

Konyc. ITnomia s noBepXHOCTH U 00BbeM KOHYCA. 1

VYceuénnblii konyc. [Inomaabr MoBepXHOCTH U 00BEM YCEUEHHOTO 1

KOHYycCa.

[ap, ceyenue mapa miockocThio. [1nomans moBepxHocT U 00bEM 1

11apa M ero yacteu

IIpakTuyeckue 3aHATHSA

Hunuaap. [lnomnaabe mMOBEpXHOCTH U 00bEM HUITUHIPA. 1

Konyc. ITnomia e noBepxHOCTH U 00beM KOHYCA. 1
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Yceuéunslii konyc. [Inomaab moBepXHOCTH U 00BEM YCEUEHHOTO
KOHYcCa.

Hlap, ceuenue mapa miockocteio. Ilnomans noBepxHOCTH U 00beM 1

apa u ero 4acreu

Pemenue 3amau. KontponwsHas pabora o teme: «Tena u 2

IIOBEPXHOCTHU BpAILIEHUS.

IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COJEPKAHNE

IIpakTHyeckue 3aHATHSA

[Inouaay noBepxHoOCTEN TEN NPU PEILIEHUU PO(ECCHOHATbHBIX 2

3a/a4. [IK 4.1, 11K 4.4, 1IK 4.5

Pacuer oO0bemMa Ten npu pereHnu npodeccuoHanbHbIX 3a/1a4. 2
Pa3jnen 11. UHTerpaj u ero npuMeHeHme. 14
Tema 11.1. Cojaeprxanue yueOHOro MaTepuaJia OK 01, OK 02, OK 03, OK 04, OK
IlepBooOpa3Hasi u Teopernueckoe o0yueHune 05, OK 06, OK 7
HHTerpaJ. [TepBooOpaznas u €€ ocHOBHOE CBOMCTBO. Tabnuia 1

nepBooOpa3HbIX. [IpaBuiia HAX0XkAEHUS IEPBOOOPA3HBIX.

HeonpenenéHublil HHTErpas. 1

OrnpenenéHHbI UHTETpAJ. 1

ITnomans kpuBoauHenHon Tpaneuuu. Gopmyna HerotoHa — 1

JleitOHuNA.

IIpakTHYecKHe 3aHATHSA

[TepBooOpaznas u €€ ocHOBHOE CBOMCTBO. Tabnuiia 1

nepBooOpa3HbIX. [IpaBuiia HAX0XAEHUS IEPBOOOPA3HBIX.

HaxoxaeHue nepBoodpa3HbIX QyHKIUH. 2

HeonpenenéHublii HHTErpas. 1

OnpenenéHHblil HHTErpal. 1

[Tnomane kpuBonuHelHoN Tpanenuu. ®opmyna HeroToHa — 1

JleitOHuIA.

Pemenue npumepoB. KoatponsHas paboTa o teme: 2

«IlepBooOpa3Has U HHTErpay».

IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COJIePKAHUE

IIpakTHYecKHe 3aHATHA

3ajaud TPAKTUYECKOTO COJEpKaHusl 1o Teme: «Brrumcnenune 2
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I HJ'IOH.I&,I[CIZ C IIOMOIIBIO UHTCTPAJIOB)).

1K 2.2

Pa3nes 12. KomOnnatopuka. JjieMeHThl TEOPHH BepPOSITHOCTel U MaTeMaTH4eCKOil 20
CTATHCTHKH.
Tema 12.1. Coaeprxanue yueOHOro MaTepuasia OK 01, OK 02, OK 03, OK 04, OK
KomOunaTopuka. Teoperuyeckoe o0yueHue 05, OK 7
OcHOBHBIE OHSTHS] KOMOMHATOPHKH. 1
[TpaBuna komOuHaTOPHKH. Perienne KOMOMHATOPHBIX 3a/1a4. 1
Perienne KOMOMHATOPHBIX 33Ja4. 3a1a4y Ha iepedop BapUaHTOB. 2
IIpakTHyeckune 3aHATHSA
OcCHOBHbIE OHATHS] KOMOMHATOPHUKH. 1
[TpaBusa komOuHaTOPHKH. Perienne KOMOMHATOPHBIX 3a/1a4. 1
Tema 12.2. daementsl | Coaep:kaHue y4eOHOro MaTepuajia OK 01, OK 02, OK 03, OK 04, OK
Teopuu BeposiTHOCTEH | Teopernyeckoe o0yueHuHe 05, OK 7
H MATEMATHYEeCKOM CoObiTHe 1 ero Buabl. BeposatHocTs coObiTus. ClokKeHue 1 1
CTATHCTUKH. YMHOXEHHUE BEPOSITHOCTEMN.
JluckpeTrHas ciaydaliHas BEJIMYMHA, 3aKOH €€ pacIpeIeiICHHUs. 1
UnciioBble XapaKTEPUCTUKU JUCKPETHOM CIIy4aliHOW BEJIMYUHBI.
Pemenue 3anay no teme: ««1eMEHTb KOMOMHATOPUKU U TEOPUH 1
BEpOATHOCTEN. MaTemaTnueckas CTaTUCTHKAY.
®opmyna ounoma Herotona. CBoiCTBa OMHOMUHAIBHBIX 1
kodpuunenToB. TpeyronbHuk [Tackas.
IIpakTHyeckue 3aHATHSA
CoOsiTre 1 ero Buabl. BepostHOCTh coObITHS. C0KeHUE U 1
YMHOKEHHUE BEPOSITHOCTEH.
JluckpeTrHas ciaydaliHas BEJIMYMHA, 3aKOH €€ pacIpeIeiICHHUs. 1
UuciioBble XapaKTEPUCTUKU JUCKPETHOM CIIy4aliHOW BEJIMYUHBI.
Pemenue 3anay no teme: ««NeMEeHTbl KOMOMHATOPUKU U TEOPUU 1
BEpOATHOCTEN. MaTemaTnueckas CTaTUCTHKAY.
®opmyna ounoma Herotona. CBoiicTBa OMHOMHHAIBHBIX 1
kodpuuuentoB. Tpeyronpauk [lackais.
Pemenue 3amau. KontponbsHas paboTta 1o Teme: ««JIeMEHTHI 2

KOM6I/IHaTOpI/IKI/I " TCOpUn BepOHTHOCTeﬁ. MaremMaTuueckas
CTAaTUCTHUKA)).
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IIpodeccrnoHaIbHO OPUEHTHPOBAHHOE COJEPKAHNE

HpaRTn'{ecmle 3AHATHSA

PelnieHye MpUKIAJAHBIX 3324 MMEIOIIUI BEPOSTHOCTHBIN XapaKTep 2 IIK 1.3, TIK 4.1
AHaIU3 CTATUCTHYECKUX JAHHBIX U IPEICTABICHHE TOIYYEHHBIX 2
JaHHBIX TpaQUIECKU

BoinojiHeHHe MHIAHBHAYAJIHLHOIO MPOEKTA

IIpomexxyTouHas arrecTanus (IK3aMeH) 36

Hroro 270
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3. YCJI0OBUSA PEAJIM3ALIUUA ITPOTI'PAMMBI
OBIIEOBPA3OBATEJILHOM JUCHOUILIAHBI

3.1. Jlna peanuszanuu mporpamMMbl AUCHMIUIMHBI JAOHKHBI OBITh MPETyCMOTPEHBI
CJIEIyIOIIUE CIeUaIbHbIE TOMEIICHUS:

Peanuszanus mporpaMMbl JAMCHUIUIMHBL TpeOyeT HaJlIW4yMs ydyeOHOro kaOuHeTa
MaTEMaTHKHU.

O6opynoBanne yueOHOTO KaOUHETA:

- I0Ca/I0YHBIE MECTA IO KOJIMYECTBY O0YUaIOLINXCS;

- pabouee MecTO IMpenoaBaTelis;

- KOMIUIEKT Y4€OHO-HATJISIHbIX OCOOHIA;

- KOMIUJIEKT 3JIEKTPOHHBIX BUJICOMATEPHAIIOB;

- 3a/1aHuUs AJI1 KOHTPOJIBHBIX paloT;

- mpo(peccroHaIbHO OPHUEHTUPOBAHHBIE 33/ 1aHNUS;

- MaTepHalIbl SK3aMeHa.

TexHuueckue cpeacTBa 00yUeHHUS:

- IEPCOHAIBHBIN KOMIBIOTED C JIMIIEH3UOHHBIM IPOTPAMMHBIM 00€CIIEUEHUEM;
- IPOEKTOP C IKPAHOM.

3.2. UudopmannonHoe odecnevyeHne 00ydeHust
Ilepeyens pexoMeHayeMbIX Yy4eOHbIX wu3aaHuii, HWHTepHeT-pecypcos,
JAOIOJHUTEJIbHOM JIUTePaTypPbl

3.2.1. OcHOBHbBIE TeYATHBIE U3TAHUA

1. Anrebpa u Havajia MaremaTudyeckoro ananmuza. 10 xkmacc. bazoBbiii
ypoBeHb. Mepansak A.I'., Homuposckwuii JI.A. u 1p. — M.: Benrana - I'pad, 2022,

2. Anrebpa ¥ Hayana matemaTudeckoro aHanm3a 11 kmacc. YueOnuk. ba3oBbrii
ypoBenb. Mepansak A.T'., Homuposckuii JI.A. u ap. — M.: Benrana - I'pad, 2022;

3. Teomerpus. 10 xkmacc. VYueOnuk. bazoBwiii ypoBeHb. Mep3msik A.l.,
Homuposckuii JI.A. u ap. — M.: Benrana - I'pad, 2022;

4. Teomerpus. 11 xmacc. VYueOHuk. ba3oBbeiii ypoBenb. Mep3msak A.l,
Homuposckuii [I.A. u ap. — M.: Benrana - I'pad, 2022.

3.2.2. DJIeKTPOHHbIE U3TAHUS

1. Bcepoccuiickue unTepHeT-ommMmnuanbl. - URL: https://online-olympiad.ru /
(mata obpammenus: 12.07.2022). - TekcT: 2MeKTPOHHBIN.

2. Epunas komekuus 1udpoBbIX oOpaszoBarenbHbIXx pecypcoB. - URL:
http://school-collection.edu.ru / (mara o6pamenus: 08.07.2022). - Tekcr:
AIEKTPOHHBIN.



https://online-olympiad.ru/

Nudopmanmonnas cucrema «EauHOE OKHO 10CTyma K 00pa3oBaTeIbHBIM
pecypcam». - URL: http://window.edu.ru / (mara oopamenus: 02.07.2022). -
TeKCT: JIEeKTPOHHBIN.

4. Hayunas snekrponnas 6udmrorexa (HOb). - URL: http://www.elibrary.ru (mata
obopamenwus: 12.07.2022). - TeKCT: 3JIEKTPOHHBIH.

5. OrtkpeiTeiii koJuteK. Martemaruka. - URL: https://mathematics.ru / (mata
obpamenus: 08.06.2022). - TekcT: 3MEKTPOHHBIH.

6. IloBropum Mmatematuky. - URL: http://www.mathteachers.narod.ru / (mara
obpamenus: 12.07.2022). - TekcT: 37eKTPOHHBIH.

7. CrpaBOYHUK 10 MaTeMaTHKE VIS [IKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm /  (mara  oOpamieHus:
12.07.2022). - TeKCT: 31IeKTPOHHBIH.

8. Cpennsisi MaremaTHueckas MHTEepHeT 1mkoia. - URL: http://www.bymath.net /
(mata obpamenus: 12.07.2022). - TekcT: 2ME€KTPOHHBIN.

9. ®enepanpubiii noptan «Poccuiickoe odpazosanuey. - URL: http://www.edu.ru
/ (mata obpamenus: 02.07.2022). - TeKCT: 3JCKTPOHHBIH.

®denepanbHblii LEHTp HHPOPMALMOHHO-00pa3oBaTenbHbIX pecypcoB. - URL:

http://fcior.edu.ru / (mata oopamenus: 01.07.2022). - TekcT: 3IEKTPOHHBIH.
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4. KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHUS OBIIIEOBPA3OBATEJIbHOM JUCIUIIJIMHBI

KoHTpoJib U OLeHKa pe3yJabTaTOB OCBOCHHS 00111e00pa30BaTEeIbHON JUCHUIUIMHBI PACKPBIBAIOTCS Yepe3 IUCIUILUIMHAPHBIC
pe3yJIbTaThl, HallpaBJIEHHbIE HA (POPMUPOBAHUE OOIIMX U MPO(ECCHOHATBHBIX KOMIIETEHIIUM 10 pa3jienaM U TeMaM COJIep KaHus

yeOHOTO Martcpuajia.

Oobmasi/mpodeccnonanbHas
KOMIIeTeHI U

Pa3zgen/Tema

Tun oeHOYHBIX MepPONPUSTHS

P1,Temal.1
P2, Tema2.1,2.2,2.3
P 3, Tema 3.1,3.2

TectupoBanue
YceTHBII onpoc
MareMaTnyecKuil JUKTAHT

P4, Tema4.1
OK 01 Bo16upats ciocoObt P 6 Tena 6 1 WNHnuBunyanpHas CaMOCTOSTENIbHAS
peleHus 3a1a4 npoeccuoHaIbHON p 7’ Tena 7'1 pabota
JEATEIIbHOCTH TPUMEHUTEIBLHO P 8’ Teuma 8'1 [IpencraBnenue pe3yabpTaToB

K pa3JIMYHbIM KOHTCKCTaM

P9, Tema9.1,9.2

P 10, Tema 10.1
P11, Tema 11.1
P12, Tema 12.1, 12.2

NPaKTHYECKUX padoT

3amuTa TBOPUYECKUX paboT

3amyTa UHANBUIYAIbHBIX IPOEKTOB
KonTponbhas padora

P1,Temal.1

P2,Tema2.1,2.2,2.3 TectupoBanue

P 4, Tema 4.1 YcTHbli onpoc
OK 02 Hcnonb3oBaTth coBpemennsie | P 5, Tema 5.1, 5.2 MaTteMaTHYeCKUH JUKTAHT
CpelicTBa MOWCKa, aHAJIN3a U P 6, Tema 6.1 NuauBuayanbHas caMOCTOATEIbHAS
MHTEpIpeTanuy nHGopmMaluu, 1 P7,Tema 7.1 pabota
nH(OPMAIIMOHHBIE TEXHOIOTUH IS P 8, Tema 8.1 [IpeacraBnenue pe3yabTaToB

BBITIOJTHCHHUS 337129
npodeccnoHaNbHON eI TENbHOCTH

P9, Tema9.1,9.2
P 10, Tema 10.1
P11, Temall.1

P 12, Tema 12.1, 12.211.7

P 12, Temsr 12.1,12.2,12.3, 12.4, 12.5 T-o/c, 12.6

MPAKTUYECKUX paboT

3amura TBOpUECKUX padoT

3amyTa MHAWBUIYAITBHBIX TIPOSKTOB
KonrtponsHas pabora

OK 03 IInanupoBath
peann30BbIBaTh COOCTBEHHOE
npo¢eCCHOHATBHOE U TMYHOCTHOE
pa3BUTHE, TPEANPHHUMATEIHCKYIO

P1,Temal.1

P2, Tema2.1,22,2.3
P 3, Tema 3.1, 3.2
P4, Tema4.1

TectupoBanue
YeTHBIN onpoc
MarematudecKkuii TUKTaHT




JEATEILHOCTD B MPO(ECCHOHATBHOM
cdepe, UCIOIB30BaTh 3HAHUS TI0
(HHAHCOBOW TPAMOTHOCTH B
PA3JINYHBIX ) KU3HCHHBIX CUTYaAllUAX

PS5, Tema5.1,5.2

P 6, Tema 6.1
P7,Tema7.1

P &, Tema 8.1

P9, Tema9.1,9.2

P 10, Tema 10.1
P11, Tema11.1
P12, Tema 12.1, 12.2

WNuauBuyasbHas CaMOCTOSTEIbHAS
pabota

[IpencraBiieHne pe3yibTaToB
MPAaKTUYECKUX paboT

3aimuTa TBOPUECKUX PadboT

BaIJ_Il/ITa HHAWBHUYAJIbHBIX ITPOCKTOB
KonTposbpHas padora

OK 04 D¢ddextuBHO
B3alMO/ICIICTBOBATH U pabOTaTh B
KOJIJIEKTHBE U KOMaH/Ie

P1,Temal.l

P2, Tema2.1,2.2,2.3
P 3, Tema 3.1,3.2
P4, Tema4.1
P5,Tema5.1,5.2

P 6, Tema 6.1
P7,Tema7.1

P 8, Tema 8.1

P9, Tema9.1,9.2

P 10, Tema 10.1
P11, Tema 11.1
P12, Tema 12.1,12.2

TectupoBanue

YcTHbI onpoc

MaremaTnyecKuii TUKTAHT
WNHnuBuayanbHas CaMOCTOSITENIbHAS
pabora

[IpeacraBnenue pe3yabTaToB
IIPaKTUYECKUX paboT

3amuTa TBOPUYECKUX PadOT

3ammTa UHAUBUIYaJIbHBIX TPOCKTOB
KonTponbHas pabota

OK 05 Ocy1iecTBisTh YCTHYIO U
MUCHbMEHHYI0O KOMMYHUKAIUIO HA
roCy/1apCTBEHHOM SI3bIKE
Poccutickoit denepanuu ¢ y4eTom
0COOEHHOCTEN COLMAIBHOTO U
KyJIbTYpHOT'O KOHTEKCTa

P1,Temal.1

P2, Tema2.1,2.2,2.3

P 3, Tema3.1,3.2

P4, Tema4.1
P5,Tema5.1,5.2

P 6, Tema 6.1

P7, Tema 7.1

P 8, Tema 8.1

P9, Tema9.1,9.2

P 10, Tema 10.1

P11, Tema 11.1

P12, Tema 12.1, 12.211.7
P12, Temnr 12.1, 12.2,12.3, 12.4, 12.5 IT-o/c, 12.6

TectupoBanue

YeTHBIN onpoc

MareMaTnyecKkuii TUKTaHT
NuauBuayanbHas caMOCTOATEIbHAS
pabora

IIpencrasnenue pe3ybTaToB
MPAKTUYECKUX paboT

3amura TBOpUECKUX padoT

3amuTa UHAUBU Ty aJIbHBIX IIPOEKTOB
KonrtponsHas pabora
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OK 06 IIposBnsaTh rpaxkaaHCKo-
MaTPUOTHUYECKYIO MTO3ULHUIO,
JEMOHCTPUPOBATh OCO3HAHHOE
IIOBE/ICHUE HA OCHOBE
TPaJULIMOHHBIX 00IIEYEeTOBEUECKIX
LIEHHOCTEH, B TOM YHUCJIE C YYETOM
rapMOHH3ALUU MEXHAMOHAIBHBIX
U MEXPEIUTMO3HBIX OTHOILIEHUH,
MIPUMEHATH CTAHIaPThI
AHTUKOPPYILMOHHOIO IOBEJICHUS

P1,Temal.1
P4, Tema 4.1
P5,Tema5.1,5.2
P 6, Tema 6.1
P7,Tema 7.1

P 8, Tema 8.1
P9, Tema9.1,9.2
P 10, Tema 10.1
P11, Tema 11.1

TectupoBanue

YceTHBIN onpoc

MareMaTH4ecKuil JUKTAHT
NuauBuayanbHas caMOCTOATEIbHAS
pabora

[IpencraBnenue pe3yabTaToB
MPAKTUYECKUX paboT

3amuTa TBOPUECKUX padoT

3amuTa MHAUBUIyAlIbHBIX TIPOEKTOB
KonTponbHas padbota

OK 07 CopeiicTBOBaTh COXpaHEHHUIO
OKPYKaroIlEe Cpebl,
pecypcocOepexeHuIo, MPUMEHSITh
3HaHUA 00 M3MECHECHUY KJIMMAaTa,
MIPUHIIMIIBI OEPEKITUBOTO
MIPOU3BOJICTBA, 3(PPEKTUBHO
JIEMCTBOBATh B YPE3BbIYANHBIX
CUTYaIUIX

P1,Temal.l

P2, Tema2.1,2.2,2.3
P 3, Tema 3.1,3.2
P4, Tema4.1
P5,Tema5.1,5.2

P 6, Tema 6.1

P7, Tema 7.1

P 8, Tema 8.1

P9, Tema9.1,9.2

P 10, Tema 10.1
P11, Tema 11.1
P12, Tema 12.1,12.2

TectupoBanue

YcTHbIi onpoc

MaremaTnyecKuii TUKTAHT
NHnuBuayanbHas CaMOCTOSITENIbHAS
pabora

[IpencraBnenue pe3yabpTaToB
MPAKTUYECKUX paboT

3amuTa TBOPUYECKUX padOT

3ammuTa UHAUBUIYaJIbHBIX POCKTOB
KonTponbnas pabota

I1K1.1 CocTaBnarh 3eMenbHBIN
OayiaHc paiioHa.

IIK 1.3. ToToBUTH MpeIOKEHUS 10

P 8, Tema 8.1

YcTHBII onpoc

OIIPEETICHUIO skoHoMHueckoil | P 12, Tema 12.1, 12.2 WNHnuBunyanpHas CaMOCTOATENIBHAS
s dexTuBHOCTH HCTIOJIb30BaHUS pabora

HUMEIOLIET0Cs HEJBUXKMMOIO IIpencraBnenue pe3yabpTaToB
MMYIIECTBA. MPAKTUYECKHUX paboT

IIK 2.1. BEIMOIHATE KOMILIEKC
KaJaCTPOBBIX POLEAYD.

I[IK 2.2. Omnpenensith KagacTPOBYIO
CTOMMOCTB 3€MEIb.

P11, Temal1.1

YceTHBII onpoc
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WNuuBuyasbHas CaMOCTOSTEIbHAS
pabota

[IpencraBiieHne pe3yibTaToB
NPAKTUYECKUX paboT

I[IK 3.1. Bemonuates paboTel 1O

P3,Tema3.1,3.2

YcrHblit onpoc

P 8, Tema 8.1 NunuBuayanbHas cCaMOCTOSITENIbHAS
KapTorpago-reoie3nIecKoMy aGoTa
00€CIICYCHNI0 TEPPUTOPHH, CO3/aBaTh 112[
rpaduuecKue MaTepHabl. PCACTABICHHAC PE3YIbTATOB
MPAKTUYECKHUX PaboT
P 8, Tema 8.1 YcTHbI onpoc

I[IK 4.1. OcymectBuare cbop u
00paboTKy HEOOXOTUMOMN U OCTATOYHON
uHpopMaun 00 OOBEKTE OICHKH |
aHAJOTUYHBIX 0OBEKTaX.

P 10, Tema 10.1
P12, Tema 12.1,12.2

NunuBuayanbHas cCaMOCTOSITEIIbHAS
pabora

[IpencraBnenue pe3yabpTaToB
MPAKTUYECKHUX PaboT

0K 42 1 P 1, Temal.1 YcTHBII onpoc
< _IPOM3BOUTL  Pactersl 1O WuauBuyanbHas caMOCTOSITENIbHAS
OllCHKE O0BeKTa OLCHKH Ha OCHOBE aGoTa
MNPpUMCHHUMBIX MOAXOAOB U MCTOHOB pH
OLICHK. pEACTaBIEHUE PE3YIIBTATOB
IPAKTUYECKHUX paboT
P 8, Tema 8.1 YcTHbli onpoc

IIK 4.3. OO6o0marek pe3yjbTarhl,
MOJIyYeHHBbIE MOAXOJaMH, W JaBaTh
000CHOBaHHOE 3aKJTIOYEHHE 00 UTOTOBOM
BEJIMYMHE CTOMMOCTH OOBEKTA OIIEHKH.

P9, Tema9.1,9.2

NuauBuayanbHas caMOCTOSATEIbHAS
pabota

[IpencraBnenue pe3yabpTaToB
MPAKTUYECKUX PadoT

I[IK 4.4. PaccuuTeiBaTh CMETHYIO
CTOMMOCTb 3JaHUH M COOPYKECHUH B

COOTBCTCTBHUU C ﬂeﬁCTBYIOMHMH
HOpMaTUBaAMU nu IIPUMCHACMBIMU
METOAHUKAaMMU.

P9, Tema9.1,9.2

YcTHBII onpoc

WuavBuyanbHas caMOCTOSITENIbHAS
pabora

[IpencraBnenue pe3ynbTaToB
MPAKTUYECKHUX paboT

IIK 4.5. KnaccuduuupoBaTh 30aHUS H
COOPY>KEHHUS B COOTBETCTBHU C MPUHATON
TUIOJIOTHEN.

P 3, Tema3.1,3.2
P 10, Tema 10.1

YcTHBII onpoc
NuauBuayanbHas caMOCTOATEIbHAS
pabora
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[IpencraBiieHne pe3yibTaToB
MPAaKTUYECKUX paboT
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Jucuunimza

CrnenuaibHOCTD / Ipodeccust

TEXHOJIOI'MYECKAS KAPTA 1

Maremartuka

21.02.05 3emenbHO— UMYIIIECTBEHHBIE OTHOIICHUS

Tema 3auaTus

[Tnomaayn moBepxHoCcTel KOMOMHHUPOBAHHBIX T€OMETPUYECKHUX TEJ

ConepxaHue TeMbI

Bunel mnockux ¢uryp u ux miomaas. Pacder 3atpat Ha peMOHT ¢acazia ¥ KpOBIIU A0Ma.

Tum 3anaTus

[IpakTrueckoe 3aHsATHE (TIpaKTHYECKas padboTa)

CDOpMLI OpraHu3annuu y‘le6H01>i ACATCIIBHOCTH

JCATCIIBHOCTH

[IpumeHeHue 3HaHUH, yMEHUH, CIOCOOOB AESTEIbHOCTH B yUeOHOM U MPaKTUUECKOM

Ne | Dranmypoka |Bpems JeATeJbLHOCTH NpenoaaBaTess JeATeJbHOCTH CTyI€HTa IInanupyemsbie THunbI 0EHOYHBIX
o0pa3oBaTeJIbHbI MeponpuATHi
e
pe3yJbTaThl
IHoaroroBuTEILHBIN ITAN
1. | Opranusanuon 1 IIpusercrByeT CTYJICHTOB, nposepsieT | [IpuBeTcTBYIOT NpenosaBaress
-HbIil MOMEHT TOTOBHOCTh CTYAEHTOB K 3aHATHIO, COOOIIAET
TEMY YpOKa
2. | locTanoBka 5 IIpenonasarens: [Ipeanonoxure, o uem YTOUYHAIOT LETh YPOKA C YUYETOM OK 2, 0K 4 YcrHbll onpoc
LeJU YPOKa, MOWET cerogs peub Ha ypoke? Kak ona CKa3aHHOT'0, (HOpMYJIHPYIOT 3a/1a4H,
COCTaBJICHHUE CBsI3aHa C Baiei Oymyiei mpodeccueii? 3Tarnbl paboTh HA YPOKE
TJIaHa padoTshI KaxoBa nienp Hamero ypoka?
[Ipennaraet yTOYHHUTH IIENb yPOKa C yIETOM
CKa3aHHOTO0, C(OPMYJINPOBATh 3a7auH,
KOTOpPBIE HEOOXOJUMO BBITIONHUTD JUIS
JOCTHIKCHHS [ENH
3. | AkTyanuzauust 8 [Ipennaraer BcnoMHUTE Gopmyiisl momaneil | 3anuceBaroT Gopmyisl mwiomaneit Ha | OK 1, OK 2, OK | ®ponTansHbIi
3HAHUH IUTOCKUX (UTYD JHUCTKAaX C HW300pakeHHWeM IIockux | 4 onpoc

[Ipennaraer Ha3BaTh (OPMYJIbI  IUIOMIAIH
IJIOCKOHM (UTypBI, N300pakeHHON Ha YepTexe

¢uryp.
O3ByuuBaOT CBOM BepcHH (OPMYI
TUIOLIAJIeH IUIOCKHUX (UTYp, YIACTBYIOT
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B 66CCI[C C mperoaaBaTeji€EM, OTBEYAIOT
Ha NOCTAaBJICHHLIC BOIIPOCHL

Pemenne 3amau
110 TOTOBBIM
yepTe:kam

Hpe;[naraeT YCTHO pCIIUTL 3a/1a41 Ha
HaXOXXACHHUE MJIOMAAH QUTYPBI
Hano: ABCD — napannenozpaamm,
Sapep=12

Hadima: 8ypn, Szen
A C

O3By4MBAarOT CBOM BEPCUU PEIICHNUH,
YYacTBYIOT B Oecefie ¢
IIperojaBareieM, OTBeUatoT Ha
MOCTaBJIEHHBIE BOIPOCHI

OK 1, OK 2, OK
4

OpOoHTATBHBIN
orpoc
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Hano: ABCD — npravopecrmnix,
Syzen=13
Fadimse: 5 4z

] C E
F
A Fal

Hmto: ARCD — nprasoy 2o v,
AR =16 ome, AD=1om
Hadima: 5 ey

- n F u I
|| | ]

by T

B i T A

Jana: ABCD —xandpam

gt 5w

¥ I
L
5
4
A D

MoTuBanus

MoTtuBHpPYET NPEACTOSAIIYIO ACITEIBHOCTh
o0yJaromnmxcs

- 3uanue eeomempuu Heob6X00UMO 6
PA3TUYHBIX 00ACMAX YeN08eYecKol
O0esiImebHOCU, U CE200HS Mbl  PACCMOMPUM

3HAYeHue 2eomempuu 8 npogeccuu pusImopa

BocnpuanmaroT nHpopmMaImio,
OTIPENIENIAIOT MOTHBBI JICSITETBHOCTH Ha
ypoke

[IK 4.3, 1IK 4.4

TK 4.1, TIK 4.2,

OcHOBHOM Tan
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Pemenne 3amau
NPAKTHYECKOT 0
coJep:KaHusl

20

[pennaraeT oJHOMY U3 O0Y4YAIOIIMXCS PEIIUTh
Ha JJOCKE 33/1a4y NMPAaKTUYECKOTO COACPIKaHMSL:
Hy»xHO npoBecTH NpeAnpoIakHyIO
MOJITOTOBKY JoMa. J1Jist 3T0oro

HE00XO0JIUMO BBISICHUThH KOJUYECTBO
MaTepuaia Juis ero KOCMETUYeCKOr0 PeMOHTa
(BBITIOTHUTH PaCUEThI, UCTIONB3YsI (POPMYITBI
TUIOINa/ei ); CTOMMOCTh MaTepHalioB;
CTOMMOCTD BBITTOTHEHHBIX PadoT.

2200
2800

2200

%’ A AT A AN A=A s

£600

Heo0x0a1Mo BBIOIHUTS ClIETyIOIIee:
®  OWITYKAaTypHUTh U BBIKPACHTH (hacan u
($poHTOH;

MOKPBITH KPbIITY TpodircTom

OOyuarommiicss pemaeT 3a7ady Ha
JOCKE,  OCTaJbHbIE  3alUCHIBAIOT
peleHne B TeTpaan

OK 1, OK 2, OK
3, OK 4, OK 10,
OK 11, TIK 1.3,

TK 4.1, TIK 4.2,
MK 4.3, TIK 4.4

ITpakTrueckas
pabota

IIpakTnyeckas padora «Pacuer 3aTpaT Ha peMOHT (acaga U KPOBJH A0MA».

HNHcTpyKTa)K
no
BbINOJTHEHHIO

4

[IpennaraeT 0ObEAMHUTHCS B TIAPHI, Pa3aacT
MO/JIEJTN JIOMOB M TIAKEThI 33JaHUH , KPUTEPUH
OLICHKHU

Coo0I11aer 0 TpeOOBaHUSIX K BBITOJHEHHIO

YuacTByIoT B Oecee ¢
MperoaaBareieM, OTBEUYaloT Ha
MOCTABJICHHBIE BOIIPOCHI.

TK 4.1, TIK 4.2,
TK 4.3, TIK 4.4
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NpaKTU4YecKoi MIPaKTHIECKON pabOTHI M KPUTEPHUAX OIICHKH.
padoThl Coo0111aeT, 4TO MOCJE BEIITOIHEHHS KAk I0r0

3aJlaHus IMapaM HeOOXOIMMO 3alUTHTh CBOIO

CMETY

O3By4mBaeT BpeMsi, OTBEIEHHOE Ha PEIIeHUE

Ka)kJIoro 3ajanus - 13 MuH. Ha BBIIOJIHEHHE, 6

MUH. Ha 3aIUTY).

- Kaxue uzmepenusi Heob6Xxo00UMO 8bINOIHUMD,

Mmool Hamu nIoWaAdb ueypsl?

- Ymo neobxooumo yuecnmsv npu 6bINOJIHEHUU

3a0anusn?
Brinoanenune 38 ConpoBoxaaer BemoidHeHrne oOydarommumucs | Kaxmas rnapa obygatomuxcs | OK 1,0K 2, OK 3, | UnauBuayansHO-
NPaKTHYECKOH MPaKTUIECKOW PabOTHI B rpyIIax BBITIONHSET 2 3a/IaHus OK 4,0K 10 rpymniosas padoTa
padoThI ITociie BBINONHEHHS KaXKIOr'0 3adaHHs
3amuTa IToMoraeT mpeaCTaBUTENSIM TPYMI B 3aliuTe | 3 Maphl 3alIMMIAI0T CBOI CMETY 3ammura pabor,
NMPaKTHYECKOMH COCTaBJICHHBIX CMET [IpoBomAT caMOOIIEHKY Ha OCHOBE CaMOOIEHKA
padoThl [IpoBOIUT OIIEHKY Ha OCHOBE MPELIONKEHHBIX | IMPEII0KEHHBIX MIpernoiaBaTeeM

KpUTEPHUEB KpUTEPUEB

3aKJII0YNTEILHBIN dTAN
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10. | Pedarexcus [IpemmaraeT oOpaTUTHCS K IUIAHY pabOTHI, Oco3zHaroT 10, 9T0 y*Ke ycBoeno nuto | OK 1, OK 2, OK | ®ponTanpHbIiI
MIPOAHAIN3UPOBATh, B KAKOM Mepe BHIIIOIHEHH! | €IE MOIJIEKUT YCBOCHHIO 3,0K 4, OK 10, onpoc
3a7a4M ypoKa. OK 11
- [Ipucoosimes au 6am amu ymeHus: 6
OdanvHeuuem u 20e UMEeHHO?
- YUmo umenno 6vi10 unmepecto, a umo
861384710 3ampyOoHeHue?
Co0011aeT 1 MOTHBHPYET OICHKH

11.| Jomamrnee [Ipennaraet nomanrHee 3agaHue. CamocTosTenbHO BeIOMpatoT ypoBeHb | OK 3, OK 2, OK

3ajaHue KoMmMmeHnTHpyeT yCIoBHsI YCIEITHOTO CJIO’KHOCTH JIOMAIITHETO 3aJaHus B 1, 1IK 1.3, IIK
BBITIOJTHEHUS 33 JaHUS COOTBETCTBHUH CO CBOUMH 2.3
BO3MOXKHOCTSIMH
TEXHOJOT'MYECKAS KAPTA 2
JucrumimHa MaremaTuka

CrnenuabHOCTE / TIpodeccus

21.02.05 3eMenbHO— UMYIIIECTBEHHBIE OTHOIICHUS

Tema 3ansaTus

HaxoxeHne onTuMalsHOTo pe3yibTaTa MpH PelIeHuH PO eCCHOHANBHBIX 3a/1a4.

Conepxanue TeMbl

[IpumMeHeHne anropuT™Ma HaX0X/ICHHS HAaHOOJIBIIETO U HAMMEHBIIIETO 3HaUeHUH (DYHKIIUH ITPH PELICHUH

3aaa4 MPAKTHYCCKOro COACPpKaHuA

Tun 3ausaTusa

[IpakTudaeckoe 3aHsaTHe (MMpaKTUIecKas padboTa)

®Dopmbl Opranu3auy y4eOHOH eI TeIbHOCTH

[Ipumenenune 3HaHui, yMEHHIA, CIIOCOOOB JIEATEILHOCTU B YU€OHOM U MPaKTHYECKOH ESTEIbHOCTU

Ne Jrtan ypoka |Bpems JesiTeIbHOCTH MpenoaaBaTes JesiTeJIbLHOCTD CTYIeHTA dDopMupyemMble THnbl OLEHOYHBIX

KOMIECTCHINH

MepONPUATHIA

IHoaroroBUTEIBLHLIN dTAI

1. | Opranusa-
IHOHHLIN
MOMEHT

TOTOBHOCTb ayJuTOPUM HU  CTYJACHTOB
3aHATHUIO.

HpI/IBeTCTByeT CTYACHTOB, MPOBCPACT HpI/IBCTCTBYIOT npernogaBareiis.

K

YcTHbIl onpoc
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IIpoBepka
JAOMAILIHEro
3aJaHus

ITo rpaduky dyskuun y = f '(X) OTBETHTE
Ha BOIIPOCHI:

I A

1. CKOJBKO TOUYEK MAaKCUMyMa UMEET 3Ta
byHKIHS?
2. HazoBuTe TOUKM MUHUMYMa (hYHKITHH.
3. CKOJBKO NMPOMEKYTKOB BO3pACTaHUS Y
91Ol pyHKIMN?
4. Haiinute HanOoJbliee 1 HAUMEHBLIEE
3HavYeHue (PyHKINH.
3agaeT BOIPOCHl, MOTHUBHPYET Y4YalIHXCS,
no0yXasi K IESITETbHOCTH 10 €€ PELICHUIO.

OTBeyarT Ha
MpenoaBaTes, CIYIIAIOT
KOMMEHTapUH K OTBETaAM u
JIOTIOTHEHUST OTHOTPYIITHUKOB.

BOIIPOCHI

OK 1,0K 2, OK
4

OpoHTANBHBIN OMPOC

IlocranoBka
NMpod1eMHOr0
BOIIpoOCa

[Mpenonasarens 3aYUTHIBACT 3ajauy
MPAKTHYECKOTO xapakrepa: ATEHCTBO
HEJBIDKUMOCTU TIPOJAET X KBAPTUP B MECHIIL.
YCcTaHOBNIEHO, YTO 3aBUCHUMOCTH (DMHAHCOBBIX
HAKOIUICHUH areHcTBa OT IMPOJAXKH KBAPTHP
BeIpakaetcs popmymnoit (X)=-0,02+600x-1000.
HccnenoBath MOTEHIIAIT areHTCTBa
HEJIBUKHMOCTH.

[Ipobnemusrii Borpoc: Kak uccienosats
MOTEHIIMAJ ar¢HTCTBA HEJBIKUMOCTH?

VYyactBytor B Oecene c
MIPETIo/IaBaTeNeM, OTBEYAIOT Ha
MOCTaBJICHHbIE ~ BOMNpoOChL.  JlenaroT

BBIBOJ O pa3peIIeHUH POOIEMBI.

OK 1,0K 3

Becena

IIocranoBka
TeMbl, LeJIH
YPOKa,
coCTaBJIeHHUe
IUIaHa padoThl

[Mpenonasarens: [Ipeanonoxure, 0 4em
MOMIET cero/iHs pedb Ha ypoke? Kakosa 1ienb
HaIero ypoka?

[Ipennaraer yroyHUTH TEMY U II€Th YPOKA C
Y4eTOM CKa3aHHOTO, c(popMyIMpOBaTh 3aj1a4H,
KOTOP&BIC HCO6XOJII/IMO BBIIIOJITHUTH IJIs1
JIOCTHKCHHUS TIEJIH.

YTOYHSAIOT TEMY U LIEJIb ypOKa C
YYETOM CKa3aHHOTO, POPMYITUPYIOT
33291

OK 1, OK 2, OK
4

OpOoHTAIBHBIA OIPOC

AKTyaam3anusi
3HAHMH,
MOBTOpPEHME

[IpenonaBatens HIPOBOJUT IIOBTOPEHHE
QIrOpUTMa  OTBICKAHMSI ~ HAaUMEHBLIETO U
HauOOIBIIETO 3HA4YCHUN HEIPEPBIBHOMN

dbyukunu Y=f(X) Ha oTpeske [a,;b]

BOCHpI/IFITI/IC, OCMBICJICHHE.

@poHTaIBHBIN OIIPOC
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OcHOBHOM Tan

Pemenue 3agau
NMPaKTHYECKOT 0
coaepsKaHusi

20

AJITOPUTM OTHICKaHUSI HAUMEHBILIETO U
HanOOJIBITIETO 3HAYCHUH HETPEPLIBHOU
¢byuknuu y=f(X) na
otpeske [a,;b] 1)HaiitTu npousBoanyro f
"(x). 2)Haiitu cranuonapHele 1
KPUTHYCCKUE TOUKU (PYHKITUH, JICIKAIIHES
BHYTpH
orpeska [a;b]. 3)Borunciaut
b 3HaueHune QyHkuu Y=Ff(X) B TOUKax,
0TOOpaXKaeMbIX HA BTOPOM IlIare U B
ToYKax a u b, BEIOpaTh cpeu ITUX 3HAYCHUIT
HauMeHbIIee (Yyaw) B HAHOOIBIIEE (3TO
6YHCT ynauﬁ)-

HCHOJ’ILSyH AJITOPUTM paCCYUTATh MMOTCHIINAT
ar¢HTCTBa HCABMYKMMOCTH

OOyuaromuiics pemaer 3a1auy Ha
JIOCKE, OCTATBbHBIC 3aMHCHIBAIOT
pelleHye B TeTpajIu

OK 6, OK3

[IpakTnueckas
pabora

HNHucTpykTak
1o
BBIINIOJTHEHHIO
NMPAaKTHYEeCKOM
padoThI

Pazmaer makeTs! 3a1aHnil , KPUTEPUU OTICHKH
Coo0miaer o TpeOOBaHHSX K BHIITOJIHEHUIO
MIPAKTHYECKON pabOThl M KPUTEPHUAX OICHKH.

1 BapuaHT

3adaua 1. 3aroToBIIEH MaTepHal s H3TOPOIH
ol | M. HeoGxomumo 3TOH U3ropoibio
OTOPOJIUTH MPSIMOYTOJIEHY IO TIOMIAAKY,
UMEIOIIYI0 HauOONBIIYI ILIomans. Kakumu
JIOJKHBI OBITH pa3Mepbl 3TOW TUTOIIA KN ?
3aoaua 2. W3 wuMerommxcss IOCOK MOYHO
noctpouts 3abop mmHOW B 200 MeTpoB.
TpeOyercss  oropoauth  3THM  3a00pOM
MPSIMOYTOJILHBINA ABOP HAWOOJBIIEH TUTOMIA/IH,
UCTIONIB3YSl  JUIS ~ OJHOW  CTOPOHBI YK€
MMOCTPOEHHYIO CTCHKY.

3a0aua 3. IlepumeTp NpsIMOYTOJbHUKA PaBEeH
60 cm. Kakyro quHy JODKHBI HIMETh CTOPOHBI

Bocnpusitue, ocMbICIEHHE.

OK 3, OK 4, OK
2

43




MPSIMOYTONbHUKA, 4YTOOBI TUTOmaap Oblia
HauOOobIIEH?

3a0aua 4. HeoOXoquMo TPOU3BECTH OTAETKY
3MaHus, UMeromero (GopMy TPIMOYTOIHHOTO
napajienenunena ooremom 432 m3. Otnenka
CTCHBI 3][aHMsI, TPUMBIKAIOIICH K BHyTPEHHEMY
cTpoeHnio, obxomamtcss B 1000 py6. 3a
KBaapaTHeI MeTp. OTmenka Tpex (acamHbIX
cteH ooxonutes B 2000 py6. 3a KBazpaTHBIN
MeTp. A 3aJMBKa KpBIIM, (GopMa KOTOPOU
SBIIIETCS KBaapaToMm, ooxoautcs B 7000 py0. 3a
KBaApaTHbIi MeTp. Haiinure pazMepsl 31aHusl,
OTJICIIOYHBIE PAa0OThI KOTOPOTrO IPH JaHHBIX
YCIIOBUSIX ~ SIBISIIOTCS  HAaWMEHBIIMMH IO
CTOWMOCTH.

2 BapuaHT

3aoaua 1. Yuaactok, miomanasio 2400 M, HamO
pa3oUTh Ha [Ba YydYacTKa NPSIMOYTOIBHOU
¢opMbI Tak, 4YTOOBI JJIMHA H3TOPOAM Oblia
HauMmeHblend. HailTu pa3Mepsl y4acTKOB.
3adaua 2. YyacToKk NpsIMOYroJbHOH (POpMBI
OJHON CTOpOHOM mpwieraer K 3jaHuto. [Ipu
3aJIaHHBIX pa3Mepax nepumeTpa B 1 M, Hamo
OTOPOJIUTH YYACTOK TaK, YTOOBI TUIOMIA H OblIa
HanOOJIbITIAs.

3a0aua 3. KomnaHus wusroTaB/ivMBaeT u
npopaet usgenusa. Ecnn ogHo wusgenue
ctouT 2000 py6bnen, To peanusyetca 1000
WTYK wusgenvin. pu CHMXeHuU cpefHen
LueHbl opHoro wusgenua Ha 50 py6nen
06beMbl peanusaumm BospacTatoT Ha 50
wTyk. MNpn Kakow ueHe dupma nonyunuT
MaKCuMManbHbIn AOXO4 W KakoBO €ro
3HauyeHne?

3adaua 4. 3abopom, mmHa KoToporo 120 M,
HaJ0  OrOPOJUTH  OTOpPOJ  HAWOOJIBIICH
moniaaun. Haiiaure pa3Mepsl oropojia.
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Boinonnenune 45 ConpoBoxiaet BBINIOJIHEHUE | PermaroT 3amaym. OK3,0K2 WnauBumyansHas
HPaKTHYECKOH 00yyJaroMMucs MpaKkTUYECKOH paldoThl B pabora
padoThI rpyImax
3akJI04YNTeNbHbIH 3TN
Pedaexcus 3 [Ipemmnaraer ctyieHTaM 0OpaTUTHCS K AHanM3UpyIOT, B KAKOU Mepe OK3,0K 6 becena

3aJadyaM, KOTOpI)Ie HCO6XOI[I/IMO BBIIIOJIHUTH HA
ypoke. Bce nu 3a1aum ObLTH BBITIOJHEHBI JIJIS
JOCTYDKCHMS Iean 3aHATHA? BricTaBigeT
OLCHKU CaMbIM aKTHUBHBIM CTy,[[CHTaM

BBITIOJIHEHBI 33/1a4u ypoka. BerymnaroT
B JIUAJIOT C IIPEIOJaBaTEIIEM.
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MHHHWWHCTE®POCTHBEBO [P OCBEILLEHHKSIH
PoOCCHHCKOHA @OEAEPALMHH

DemepansHOS TOCYIAPCTEEHHEOE D0 eTHOS 00DA30BATNEHOS VIDEETEHHE
IONONMEUTENEHOTO TpodeccHoaTEHOTO 00pazoBaHHa

NHCTUTYT PASBUTHUA
I[TPOOECCHUOHAJIBHOTI'O
OBPA3OBAHHUA

®OH/I OHEHOYHbBIX
CPEJACTB
10 001e00pa3oBaTeJIbLHON AMCHUIIIMHE
«MaremMaTuka»
Yriay0/eHHbI YPOBEHb

CnennanabHocTh: 21.02.05 3emeibHO-UMYIIECTBEHHbIE OTHOLLICHUS

Agtop: CeBanéra E. A.

BOJIOTJIA

2022
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YACTD 1. MATEPHUAJIBI VIS TEKYIHET'O KOHTPOJIA

1.1. TIlpakTuueckasi padora
Tema: [IporieHTHBIE BEIUMCIIEHUS B IPO(ECCHH CHEIMATINCTA 10 3€MeIbHO-UMYIIECTBEHHBIM
OTHOILICHHSIM
Bpemsi BbINOJIHEHUsI: 2 4.
Henan:
1. 3akpenutb U CUCTEMATHU3UPOBATH 3HAHUS 110 TEME.
2. CdopmupoBaTh yMEHHE BBIITOIHATh BBIYUCICHUS C IPOLIEHTAMHU.
IHopsinok BbINOJHEHUSI PA0OTHI:
1. OnpenenuTs ypoBeHb YCBOCHUS 3HAHUMH, OLICHUTh PE3YJIbTAT AEATEIBHOCTH CTYJEHTOB I10
teme: «OxpyriaeHue uucesl. AGCOIIOTHAA U OTHOCUTEIbHAS HMOTPEHIHOCTh NPUOIMKEHHOTO
3HAUEHUS YUCTIaY.
2. IToBTOpHTS:
®  [IOHATHUE MPOIIEHTA OT YHUCIIA,
®  HAXOXXJECHME YMCIIa IO IPOLICHTY.
3. BbINonHuTh 3a/1aHUs IPAKTUYECKON PaOOTHI.
3amaHusi caMOCTOSITEJILHOM PadoThI.

1 BapuanT 2 BapuaHT

1. Okpyriure A0 mepBoro crpasa BepHoro |1.

paspsaa npuOIMKEHHOE 3HAYEHHUE 4ucia

2134 £0,05.

Oxpyriure 10 NEpBOro ClIpaBa BEPHOIO
paspsga NpUOMMKEHHOE 3HAYCHHE YHCIIa

13,045 £ 0,002 .

. Haingute cymmy npuOIMKkEHHBIX 3HAUEHUN
1,268 +0,02 n 1354+01.

Pesynprar kpyrimure A0 mepBoro crpasa

YUCCJI

BEPHOTO pas3psiza.

Haiiaure cyMMy npuOIMKEHHBIX 3HAUEHUN
15,79+0,05 wu 3014+01.

Pesynprar kpyrimre A0 NepBOro crpasa

YHUCCII

BEPHOI'O paspsiza.

. Kakue nudpst uncna 2,35 (0,3%) sBisrores
BEpPHBIMH ?

Kakue ungpst uncna 1,58 (0,7%) sBastoTcs
BEpPHBIMU ?

Teopus.

[TpaBwio 1. YToObl HAWTH JaHHOE YHCIO IMPOLEHTOB OT 4YMCJA, HYKHO IPOLIEHTHI 3alUCcaTh
JECATUYHOM IpOoObI0, a 3aTEM YHCIIO YMHOXHTD Ha 3Ty JECATUYHYIO IPOOb.
[TpaBwiio 2. YToObl HalTH, CKOJBKO MPOIEHTOB OJIHO YMCJIO COCTaBIS€T OT APYToro, HyXHO
pa3enauTh NepBOe YKCIO HAa BTOPOE U MOJYUYEHHYIO IpoOb 3amucaTh B BUJE MPOIIEHTOB.
[IpaBuno 3. UtoObl HAWTH MPOIIEHTHOE OTHOIIICHUE ABYX 4HcesN A u B, Hao OTHOIIEHHE ITHX
yrcen yMHOKUTH Ha 100%, To ecTh Beruucauth (A/B)*100%.
[TpaBuiio 4. YToOb! HalTH YKMCIIO N0 AAHHBIM €r0 MPOLIEHTaM, HaJ0 BbIPa3UTh MPOLEHTH B BUJE
npoOu, a 3aTeM 3HaueHHE MPOLICHTOB pa3/eiuTh Ha ATY APOOb.
Pemenue 3a1a4 Ha CMeCH M CILIABBI
3aayn Ha CMECH | CIUJIaBbl OBIBAIOT ABYX OCHOBHBIX BU/I0B:
e JlBe cMecH OIpPEACIICHHOW MacChl C HEKOTOPOM KOHILICHTPALMEW BELIECTBA CIUBAIOT
BMecTe. HyHO onpenennTs Maccy M KOHLEHTPALMIO 3TOI0 BELIeCTBA B HOBOW CMeCH.
e B HekoTopslif pacTBOp, ¢ HEKOTOPOI KOHIIEHTpalueil BellecTsa, 100aBIsI0T, HaIpuMep,
YUCTYIO BOMy (C HYJIEBOW KOHIIEHTpAIlMel 3TOTo BemecTa). Hy)KHO onmpenenuTh, KaKkou
CTaJIa KOHIEHTPALHUA BellecTBa.
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ITpumep 1. B 5% pactBop kucimotsl maccoi 3,8 kr mobaBunu 1,2 kxr yuctoit Boasl. Uemy crama
paBHa KOHIIEHTpALUs pacTBoOpa (B mporeHTax)?
Pemenue

e Jlna Havana BBIYMCIIMM, CKOJIBKO KHCIIOTHI coepxkutcs B 5% pactBope. U3 3,8 kr 5% —>sT10
KHCT0Ta, a 3Ha4uT B pactBope 0,05-3,8=0,19 kr kucnots!.

e Jlamee ompeaenum Maccy HOBOTO pacTtBopa. Kak MbI yke 3HaeM — macca pacTBOpa paBHa
Macce ero CoCcTaBiIgromux, 1.€. 3,8 kr + 1,2 kr = 5 kr

e [lockoybKy B YHCTOHM BOJIE KHUCIOTHI HET, TO B HOBOM PacTBOPE KOJMYECTBO KUCIOTHI HE
u3menunock — 0,19 kxr. Takum oOpa3om, KOHIIEHTpalns KHcIoTh ctana pasua 0,195=0,038

e Teneps BeIpazum KoHIeHTparuio B nporeHTax — 0,038-100%=3,8%

Ortser: 3,8.

[Ipumep 2. Nmeetcs nBa cruiaBa Meau u cBuHUa. OauH cruiaB coaepxut 15% menu, a npyrou

65% wmenu. CKONBKO HYKHO B35Th KaXKIOTO CIUTaBa, 4ToObl momyuymiock 200r cruiaga,

conepxariero 30% menu?

Pemenue
% copnepxxaHue
HawnmenoBaHme BeIiecTs, Mo (1o Macca pacTEopa
pacTBOpOB, CMeceH, A p p Macca BemiectBa
coJiepKaHus (cmecw, cruiaBa)
CILUIaBOB
BEIIIECTBA)

IlepBrrii cruiaB 15%=0,15 XT 0,15*x
Bropoii cruas 65%=0,65 (200 — x)r 0,65*(200—x)=130-0,65x
[TonmyunBmIniics crijas 30%=0,3 200 T 200*0,3=60

CyMmMa macc Mey B IByX IIEPBBIX CIUIaBAX PaBHA MACCE MEJHU B IIOJyYEHHOM CILJIaBE:
0.15x +130-0.65x = 60.
PemmB 510 ypaBHeHue, mnoaydaeMm x=140. Ilpu d>TOM 3HaYEHHUH X BbIpaKECHHE

200 — x=60. D10 03HauUaeT, YTO MEPBOIO CIIaBa HaJo B34Th140r, a BTOoporo 60r
Ortsert: 140 1, 60r.

[Tpumep 3. 3apaborok pabdoyero moBeicuics Ha 20%, a 1EeHbl HA NPOAYKTHI U JPyTUE TOBAPbI
cHu3niuch Ha 15%. Ha ckoibko mporieHToB pabouuii Terneps Ha CBOM 3apab0TOK MOXKET KyIUTh
00J1b1IE TPOJYKTOB M TOBAPOB, UeM Mpexie?

Pemenue. [Ipumem 11 IpoCTOTHI BBIYMCICHUHN NTPEeKHUI 3apaboTok padouero 3a 10 py0, 1 mycTh
OH TIOKYIAaeT TOJBKO OJMH Kakoii- To mponaykT mo 1 py0 3a kumorpamm, T.e. 10 kr. Ilocne
nosbIeHus Ha 20% 3apabotok pabouero cran 12 py0, a 1ieHa NPOJyKTa MOCe CHUKEHUS [IEHbI
Ha 15% -0.85 py06 3a 1 kr. Teneps pabounit moxxker kynuth 12:0.85 ~ 14.1(xr), T.e. Ha 4.1:10 =
0.41 = 41% OGospIie yeM TIpexKIC.

3anaHus NpaKkTH4YecKoil padoThl.

1. Ilena xBaptupsl cHuszmiack ¢ 2250 teic pyd mo 2000 teic py6. Ha ckompko MpoOIeHTOB
CHU3MJIACh 1I€HA KBAPTUPHI?

2. B areHTcTBe HEIBM)XKMMOCTH IIEHY HAa KOMHATY B IByXKOMHATHOW KBaPTHPE YMEHBIIIHIIN Ha
15%, a 3aTem yBennuniaun Ha 20%. Ha ckoIbKO IPOLIEHTOB U3MEHMIIACH [IEHA HA KOMHATY?

3. Bxkuaj, BIoeHHBINH B cOepOaHK JBa rojia Ha3a, JOCTUT CyMMBI, paBHor 131250 py6. Kakos
ObUT NepBOHAYANIbHBIN BKJIaA ipu 12 % roqoBbIx?

4. OnuH Hacoc MOXKET BbIKayaThb BCIO BOJy M3 KOTJIOBaHAa , IPUTOTOBIEHHOTO [
CTpOMTENbCTBA , 32 16 u , npyroii- 3a 75% storo Bpemenu. [lepsrie 3 4 Hacocsl paboTanu
BMECTE , OCTABUIYIOCS BOJY BBbIKauasl TOJNBKO NepBblid Hacoc. CKONBKO BpeMeHH paboTain
TOJIBKO NIEPBBIN HAcoc ?
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5. bank Beiman ccyny Ha 50000 py6. knueHTY A Ha CpoK 2 MecsIa, 3aTeM JICHbI'M MOJTyUYCeHHbBIE
OT KJIMEHTA A, - KiIMeHTy B Ha cpok 3 mecsua, 1eHbru, NOJy4eHHbIE OT KiMeHTa B, Bbiian
kineHty C Ha 5 Mecs1eB U, HaKOHEl, oJdy4eHHbIe oT kiaueHTa C - knuenty D Ha 2 mecsua.
Bce ccyapl Obutn manbl mon 45 % romoBeix. Kakyro cymmy BepHeT OaHKy kiueHT D (c
TOYHOCTBIO 10 1 py0. ) M MOA Kakyrk peanbHyi0 %-10 CTaBKy OaHK OCYIIECTBISUI CBOU
onepamuun?

6. Maxkcum xo4er B3sTh B KpenuT 1,5 MiH pyOuneit. [loramenne kpeaura mpoucXoauT pa3 B IO
pa3HbBIMM CyMMaMHu (KpOME, MOXET ObITh, IIOCIEAHEN) IOCJIE BBIYMCIEHHUS IPOLIEHTOB.
Craska npouenra 10% rogoseix. Ha kakoe MUHMMaIbHOE KOJIMYECTBO JIET MOKET Makcum
B3STh KPEIIUT, YTOOBI €XKETOIHBIC BHITLIATHI ObuTH He 60siee 350 Thics 4 pyOeii?

7. JlpeBecuHa TOJBKO 4YTO CpyOJieHHOro JepeBa coaepxana 64% Boabl. Yepe3 Hezelnto
KOJIMYECTBO BOJIbI cocTaBiisio yxe 48% oT Beca aepeBa . Ha CKOJIbKO yMEHBIIWICS BeEC
JIEpEeBa, €CIU TOJIBKO 4TO CpyOJICHHOE JIepeBO Becusio 7,5 neHtHepa ? (0OTBET OKPYTIUTH 10
JECATHIX )

1.2. TIIpakTuyeckas padora
Tema: N300paxxeHue npocTpaHCTBEHHBIX (GUTYp Ha IUIOCKOCTU. Pacuer sneMeHToB
CTPOUTENIbHBIX KOHCTPYKIU.
Bpems BoinmosiHeHUs: 2 4.
Hesb: 3akpenuTh U CUCTEMAaTU3UPOBATh 3HAHUS 110 TEME.
ITopsinok BbINOJIHEHHS PadOTHI:
1. Ilo3HakoMuTbCA ¢ N300paKEHUEM IIPOCTPAHCTBEHHBIX (PUTYP Ha IJIOCKOCTH.
2. BBIOTHUTP 3aJaHUSI IPAKTUIECKON paboTHI.
Teopus.

[Tycth 3amaHa mpocTpaHCTBEHHas (Urypa, HY)KHO HM300pa3uTh €€ Ha IJIOCKOCTH (Ha JHcTe
Oymaru). CaMblM MpOCTBIM CHOCOOOM (HO HE €AMHCTBEHHBIM) SBIISETCS MapaJjliejibHoe
NPOCKTHPOBAHHE.

Ero unes coctout B TOM, 4TOOBI BCE TOUKU (QUTYPBI IEPEHOCUTH MAPAIJIEIBHO B OJIHY CTOPOHY
JI0 T€X MOp, OKA OHU HE MONaAyT Ha IJIOCKOCTh U300paKeHHUs.

Omnpenenenue. [Tycts F1 - mnockas wim npocTpaHCTBEHHas GUTypa, NapaiesibHble TPOESKIINU
Bcex Touek ¢urypsl F1 o6pasyror Hekotopyto ¢urypy F Ha miockoctu =, ¢purypa F HassiBaercs
napauensHoi npoekiuen ¢purypbiF1. F monydena u3 F1 napanienbsHbIM IPOEKTUPOBAHUEM.
CeoiicTBa.

1.ITpoexius npsMoi ecTh IpsMasi. [ W
l)n'
i

\

2.IIpoekmust 0Tpe3Ka ecTh OTPE3OK. 8o

] A/
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3. [lpoeknuu  mapanienbHbIX OTPE3KOB - 8o

Aa
D
A C
JT

NapajuleJIbHbIE OTPE3KU WIM OTPE3KH, t
IIPUHAUIEKAIUE OJHOU IIPSIMOM.

4. [Ipoexuuu napaijelbHbIX OTPE3KOB, a
TaKKe NMPOCKLUUU OTPE3KOB, JIEKALIMX Ha
OJIHOU IIPSIMOM, ITPONIOPLIMOHAIIBHBI CAMUM

OTpE3KaM. \ 55 § \
5. Ilpoexkuust  cepenMHbl  OTpe3Ka  €CThb

CepeIrHa MPOSKIIUH OTpe3Ka. L4 -
AL _L8
\ -,

l):-

D_
Dy €

In

lBa

I/ICXOI[H nus3 CBOI\/JICTB, KOTOPBIC MBI ICPCHUCIINIIN, MOKHO CACIATh CICAYIOIUEC BHIBO/bI.

1. JTro60ii TpeyroabHUK H300paXKaeTCsl TFOOBIM TPEYTOILHUKOM (CM. PHC.

\ 1),

(//

/ ! /
/ /\ il C i //

/

Puc. 1. IlapamienbHast npoeKus TpEeyroJbHUKA

2. [lapannenorpamMm un300pakaeTcs MapajuleJIorpaMMOM, HpUYeM
HNPSIMOYTOJIBHUK M POMO TOXe H300pa)karoTcsi MPOU3BOIbHBIM

napauiesIorpaMMoM (CM. puc. 2).

Puc. 2. ITapaymtensHas MPOEKIUS apauieorpaMma

3. Tpameriust  W300pa3uWTcs Tpamenueld, HO HE IPOU3BOJIHHOM.

OTHoIIEHUE JUTMH OCHOBAaHUH Oy/eT coXpaHsThes (CM. puc. 3).

7 : o
[/ A / G / // 8 / Puc. 3. [TapannenbHas TpOEKIHs TPpareu

/o\ 4. TIpoekuuei OKPyKHOCTH OyAeT yututc (cM. puc. 4).
o
/ / :/ a7
&> /

Puc. 4. ITapamienpHas NpoeKLUs OKPYKHOCTb
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N

4

1.

[ToctpouMm  mapaienbHbIM  NEPEHOCOM  H300pa’keHUs
(npoekifin) Bcex ToueKk Terpadapa. llodydeHHas IUIOCKas

¢durypa wWE OyAeT NPOSKIMEH WCXOJHOTO TeTpajdjapa Ha

IUIOCKOCTh  (CM. pHC. 5).

Puc. 5. [lonydennas miockas gurypa F

Ecnu mbl tenaeM napasuiebHy0 MPOEKIHI0 KyOa, TO eciu

Kakue-To pebpa OymyT mapauiebHbl HANpPaBICHUIO MPOCKTHUPOBAHUS, B KadeCTBE
M300pakeHus MBI ITOJTyYrM KBajapar (cM. puc. 6).

Puc. 6. [lapannenbHas npoekuus Kyoa

3agaHus NpaKTHYeCKOi padoThl.
N300pa3uTh ABE MPOSKIIUU ToMa

T
S g d
a—— ¢ 4.0 *
SR
R "/\7“: X f

0)

2. Paccunrath YTJIbI HAKJIOHA JIOMaHO# KOHCTPYKOHHM KPBIIOW W YTJbI HAKJIOHA JICCTHUYHBIX
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1.3 CamocTtosiTesibHAsA padoTa

Tema: Huwmnap. [L1omaas moBepXHOCTU HMJIMHAPA.
Bpemst BoinmosiHenusi: 30 MuH.

Henan:

1. 3akpenuthb U CUCTEMATU3UPOBATH 3HAHUS 110 TEME.

Iopsiaok BbINOIHEHUS PA0OTHI:
1. T[loBTOopuTh TOHATHE UWJIMHIPA, €ro OCHOBHBIX D3JIEMEHTOB, (OpMyJbl MIJIOLAAH
ITOBEPXHOCTH.
2. BpInonHUTH 3aJaHUS CAMOCTOATEIHLHONU PabOTHI.

1 Bapuanrt

1. Paguyc ocHOBaHMsS IMJIMHApA PaBeH 2 CM, BBICOTAa — 5 CM, TOrjaa IUiomiaas OOKOBOM
MIOBEPXHOCTHU PaBHA:

A) 10mcm?  B)20m cm? C) 4m cm? D) 20w cm E) 401 cm?

2. B nunuHape paanyca 0CeBBIM CEUCHHEM SBIISICTCS KBAIparT, a TUIOIIA (b OCHOBAHUS paBHA 367
nm?2. Haiiaure mmomma s MOTHOM MOBEPXHOCTH [MIMHPA.

A) 108 M? B) 4n M? C) 144n M2 D) 24n ™ E)216n M

3. Ecnu mnoma s 60KOBOI TIOBEPXHOCTH IMIMHAPA paBHA 647 M2, a BBICOTa — 4 M, TOT/Ia PagHycC
paBeH:

A)I2wMm B) 16 m C)8m D)4 wm E)32m

4. OceBbIM CEUECHUEM LIMIIMH/IpaA ABJISIETCS MPSIMOYTOIbHUK cO cTopoHamu 10 u 16 cm, To mtomanp
OCHOBaHUs IWIMHIPA MOXKET OBITh PaBHA:

A) 101 cm? B) 257 cm? C) 160m cm? D) 64m cm? E) 401 cm?

5. TlonyumnuHapuyeckuii CBOJ Mo/iBajia UMeeT 6 M AnuHBI U 5,8 M B Auamerpe. CKOJbKO Kpacku
noTpebyeTcs I OKPacKH MOJTHOM MOBEPXHOCTH TI0/BANA TIPH pacxoe 250r/m?

2 BapuaHT
1. Pagnyc ocHOBaHMS IUIMHAPA PaBEH 8 CM, BBICOTA — 3 CM, TOT/Ia ILIOMIA b TOTHOM ITOBEPXHOCTH
paBHa:

A) 661 cM?  B) 487 cm? C) 64m cm? D) 247 cm? E) 1107 cm?

2. B munuHIpe paamyca OCeBBIM CEYCHHEM SIBISIETCS KBAJpaT, a IUIONIab OCHOBAHUS paBHA
25m?. Haiiure nmomass 60KOBOH TOBEPXHOCTH IMIMHIPA.

A) 10m im?  B) 251 am? C) 150m am? D) 20m am? E) 751 mm?
3. Ecii monia ie 6OKOBOI TOBEPXHOCTH IIMIMHIPA PaBHA 64T M2, a BEICOTA — 8 M, TOT/Ia PAIHYC
paBeH:

A)12m B)lem C)8m D)4m E)32wm
4. OceBbIM CeUEHHEM IIMITMHIPA SBJISIETCS MPSIMOYTOJIBHHUK CO CTOPOHAaMU 12 1 8 cM, TO TUIOIAab
OCHOBAHMUS IIWJIMH/IPA MOKET OBITh paBHA!

A) 16mcM®  B) 361 cm? C) 144w cm? D) 64n cm? E) 961 cm?
5. Tpebyercst OKpacuTh KOJIOHHY, UMEIOLIYIO BBICOTY 2,2 M U KPYTJIO€ MONEPEYHOE CEUeHUE
muameTpoM 30 cM. CKOIMBKO Kpacky HeoOXomumo, ecin Ha 1 M2 pacxoxyercs— 80r/ M2,
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YACTD 2. MATEPHUAJIBI PYBEKHOI'O KOHTPOJISAA

2.1KonTpoabHas padoTa

Tema: KontponpsHas pabora no teme: «lIpousBogHast QyHKIMM 1 €€ TPUMEHEHHE.
Bpemst BbinmosiHeHus1: 2 4.
LleJib: MPOKOHTPOIMPOBATH 3HAHUS CTYAEHTOB 1O Teme: «IIponsBoanas GpyHKIMH U €€
IIPUMECHEHHEY.
ITopsinok BbINOJIHEHHS PadOTHI:
1. TloBTOpUTH:
e [IpaBUJIa BBIYMCICHUS IPOU3BOIHBIX;
® TEOMETPUYECKUM U MEXAHUYECKUN CMBICI IPOU3BOIHOM;
® [IPUMEHEHHE IPOM3BOIHON K UCCIEIOBAHUIO (DYHKIIHH.
2. BbINONHUTE 33/1aHUS] KOHTPOJIBHOW pPabOTHI.

1 Bapuant
1. Haiigure mpon3BoIHYIO QYHKIMH B TOUKE X

a). y=3x%%,=1; 6).y:cosx,xo:%; B).y:—ZSinX,X():%;r). y:2+\/§,x0:4.

2. Haiigute mpon3BoaHbIE (PYHKITHIA:

x3 —5x2 +1 2

a).yzizg 6). y=x?-5x+1; B). y=—" "=:p). y=cos’x; n). y=(x?-3x+1)";
X X

e). y=vx?-3x+1; x). y=x3+eX-cos3x; 3). y=+/x+2Inx;n). y=C°53X

X+1 "

3. Hanunmmute ypaBHeHHe KacaTelbHOU K rpauKy QYyHKIUH B TOUKE X
1
a). f(x) :Exz,xo =2; 6). f(x)=cosx,xy=0.

4. O6béM nposiax V pusiTopa B TeUEHHUE JIHS 3aBUCUT OT BPEMEHH T10 3aKOHY V (1)
5 15

= -3 3+ 2 2450t + 70 (eo.). Berumciure NpPOM3BOAUTENLHOCTh TpyAall (1) B MOMEHT

BpeMeHH t = 2 yaca.

5. Hccnenyiite GyHKIMIO U TOCTpoiTe €€ rpaduk: Y = x3 —12x.

2 BapUAaHT
1. HaiinuTte npon3BoAHYyI0 (QyHKIUH B TOUKE X

a). y =2x°,x, = —1; 6).y:sinx,x0:%; B).y:—ZCOSX,XO%; r). y:1+2\/§,x0:9.

2. Haiigute mpon3BoaHbIE PYHKIIHIA:

5 4 5
a). y=X—i; 6). y=2 X =2 +j§ L b y=x-(C +4x2 -1); 1. y = (P —4x—1)2; g). Y=SIN"X
_y4 X .
o). y=vxZ_4x-1; x) Y=X —€ —C0SX. . y:‘/;“Lﬁ;H)' y:S)I(n_Z:E(.

3. Hanmmmre ypaBHeHne KacaTeabHOM K Tpaduky GpyHKINN B TOUKe X !

a). f(x):xz,xoz—l; 6). f(x)=sinx,xy=0.

4. ATCGHTCTBO HEJBIKUMOCTH MPOAAET X KBAPTHP B MECAI. Y CTAaHOBJICHO, YTO 3aBUCHMOCTH
(MHAHCOBBIX HAKOIJICHWH areHTCTBA OT MPOJaKH KBapTHp BhIpaxkaeTcs (opmynoit (X)=-
0,02+600x-1000. UccnenoBarh IMOTEHIIMAI ar€HTCTBA HEIBUKUMOCTH.
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5. HccnenyiiTe QyHKIMIO U TOCTpOiiTe €€ rpaduk: Y = 6X — 2x°3.

2.2 KonTpoabHas padora

Tema: KontponpsHas padota mo Teme: «MHOTOrpaHHUKN.
Bpemsi BbINOJIHEHUSI: 2 4.
IleJsib: MPOKOHTPOJIIMPOBATH 3HAHUS CTYAEHTOB MO TeMe: «MHOTOTpaHHUKI.
IHopsi/10K BHINOJHEHUS PAa0OThI:
1. TloBTOpUTH:

e  OCHOBHBIE 3JIEMEHTbl MHOTOTPAaHHUKOB;

e  DopMyIIHI IJIOUIAIU TIOBEPXHOCTH U 00bEMa MHOTOTPAaHHUKOB.
2. BbIMONHUATE 3aaHUST KOHTPOJIBHOW PaOOTHI.

KontpoJsbHas pabora no reme: «MHOrorpaHHHuKW.

1 Bapuant

2 BApHAHT

B npsMoyronsHOM — napajuienenuunene
CTOPOHBI OCHOBAHUSA PaBHbI 5 1M U 12 1M,
a BBICOTA IapaJuleenuIesa paBHa 6 IM.
Onpenenure mIowW@nb IUArOHAIbHOIO
CEUEHUS.

Onpenenure AvaroHanb  MPaBUIbHOU
YETBIPEXYTOJIBbHOU IIPU3MBI, eciu
JUaroHaJlb OCHOBaHUSA paBHa 9 cmMm, a
JMaroHajib 0OKOBOM TpaHu paBHA 7 CM.
OcHoBaHMe TUPaMUIbl — IPSIMOYTOJIBHUK
co cropoHamMM 4 cM M 5 CM; Kaxkzaoe
60okoBoe pedpo mupamubsl paBHO 13 cwm.
Haitgure BbICOTY TUpaMHUIBI.

B IIPaBUIIbHOMN YETBIPEXYTOJIBHON
nupamusie OOKOBas MOBEPXHOCTh paBHA
16 M?, a MoNHAsA MOBEPXHOCTh paBHa 24
M%. OmpeenuTe CTOPOHY OCHOBAHMS M
BBICOTY MUPAMUJIBI.

BbicoTa TpaBUIBHOW YETHIPEXYTOJIBHOU
nupamMuael  paBHa S5 oM.  CTopoHsl
ocHoBaHuil 8 cM u 6 cm. Omnpenenure
0OKOBOE peOPO MUPaAMUJIBI.

J/IBe  CTOpOHBI OCHOBaHHS HPSIMOIO
napajulejienunena, pasiele 4 M U 6 M

oOpasyror yroan 60°. Haiigure 00BEM
napajuiesenumneaa, ecau 00koBoe pedpo

PaBHO 5 M.
Pacuer KOM(OPTHOCTH KUJTUIIA
_ 361V’
K="""F
ornpenensercss 1mo ¢opmyie s
CpaBaute KOMGOPTHOCTH KJIACCHOM

KOMHaThI (€€ pa3Mepbl: a= 5 M B=6 M ¢=3
M) ¢ komdopTtHOocThIO OpTHl (EE
pa3Mepsl: paguyc OCHOBaHHUS -3M, BBICOTA
HWIMHAPUYECKON Yactu- 1,5M, BbICcOTa
KOoHMuYeckoi uactu- 1,5m).Hamuoro nm
HaM KoMmdopTHee?

B nmpamom  mapawienenumnene ¢
ocuoBanneM ABCJI mano: AB=29 cm,
AJI=36 cm, BJI=25 cM u 6okoBoe pedpo
paBHo 48 cMm. Omnpeaenute IIOMIAAb
ceuenust AB1Cy/I.

OcHOBaHMEM MpPSMOW MPU3MBI CITYKUT
MpPSAMOYTOJIbHUK. JlMaroHanab IpU3MBbI
paBHa 8 cM , BbICOTa MPU3MBI 2 CM.
Haiinure cTOpoHy OCHOBaHUS.

BricoTa mpaBUIBHOM YETHIPEXYTOJIBHON
MpaMHJbl paBHa 7 €M, a CTOpPOHa
ocHOBaHus 6OcM. Ompenenure IIUHY
60K0BOTO pedpa.

B MIPaBUIILHON YETBIPEXYTOJIBHON
UpaMuJIe OIpeAeInTe CTOpPOHY
OCHOBaHMs, ecii 00KOBOE pedpo paBHO 5
CM, a IOJIHAs TOBEPXHOCTh HUPAMUJBI
paBHa 16 cM?.

CTopoHBI ~ OCHOBaHMN  INPABUIBHOU
TPEYrOJIbHON yCEUEHHOW MUPaMUIbl 3 1M
u 1 am. BokoBoe pebpo 2 nm. Haiigure
BBICOTY NMUPaMU/IBIL.

/IBe CTOpOHBI OCHOBaHHUS IPSIMOTO
MapajuieNIenuneia, paBHbIe 22 mu 4m

obpazyror yronm 45°. Haiigute 00BEM
napajuieyenumneaa, ecim 00KoBoe pedpo
paBHO 6 M.

Haiitn mionmaaes moBEpXHOCTH yepAaka,
MONEPEYHOE CEUYEHHE KOTOPOro €cCTh
paBHOOEAPECHHBIN TPEYTOIHLHUK
C OCHOBaHMEM 5,6 M U BBICOTOM 3,5 M.
Jnuna yepnaka 12 M.
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YACTDB 3. MATEPHUAJIBI UTOI'OBOI'O KOHTPOJIA

(3x3amen 1cemecTtp)

Kaxxnprit BapuaHnT comepxut 12 3amaHuii, pa3OuThIX Ha ABe yactu ( 1, 2 ), UMEIOIIMEe pa3HbIe
YPOBHH CJIOKHOCTH.

Yacte 1 comepxuT 9 3amaHuii ¢ KpaTKUM OTBETOM. JTH 3aJaHUs KOHTPOJHUPYIOT BiaJCHUE
HABBIKAMU PEIICHUS TUTIOBBIX 33]1a4 ¥ HE TPEOYIOT OOIBIIMX BBIKIAA0K. J[Jst Ka)k0ro U3 3a1aHuit
OTBETOM MOJKET SIBJISITBCS LEJNOE YHUCIIO0, YHUCIO, 3alHCaHHOE B BUJE APOOM HWIIM UYHCIOBOMN
npoMexyTok. Kaxmoe mpaBuiIbHO BEIIOJHEHHOE 3a7aHue yacTu | oneHuBaeTcs 1 6amiom.

Yactb 2 conepxut 3 6osee CII0KHBIX 3aJJaHus, TO3BOJISIIOMINX AU PepeHIupoBaTh yyaluxcs ¢
BBICOKMM YPOBHEM MAaT€MaTHYE€CKOM MOATOTOBKHU. 3aJaHUE HTOM YAaCTU CUUTAETCS PEIICHHBIM,
€CJIM TIpUBEJCHA pa3BepHyTasl 3alUCh pelIeHuss ¢ 000CHOBAaHMEM KaXKJIOTO ATara U MOJIy4YeH
MpaBUJIBHBIN OTBET. [Ipr 3TOM KOHTPOIMPYETCs YMEHHUE TPOBOUTH JIOTHUYECKH U MAaTEMaTHYECKU
KOPPEKTHBIE pACCyKIEHUs, a TaK K€ TIPaMOTHO HX 3amuchiBaTh. Kaxpoe mpaBMIBHO
BBITIOJIHEHHOE 33/IaHME YacCTH 2 OIEHUBAETCs OajlaMu B 3aBUCUMOCTH OT CJIOYKHOCTH 3aJlaHus,
MOJIHOTHI PEIICHUs M MPAaBUJIBHOCTH OTBeTa. MeTo pelleHus U popma ero 3aluci MoryT ObITh
MPOU3BOJIBHBIMH. 3aJlaHMs JIONMYCKAIOT PAa3IUYHbIE METOJbI PEIICHUS M 3alich OTBETa. 3a
pelieHre, B KOTOpoM 000CHOBAaHHO MOJY4YeH MPaBUIbHBIA OTBET, BHICTABIISIETCS MaKCUMaIbHOE
KOJINYECTBO OAJIJIOB.

Bapuanr 1.

Yacrs 1.

1. Beluuciure: /8- 27 .

2. Pemute ypaBHeHue: v X+12 =X .

1 2X+3
3. Pemmnte ypaBHeHme: 3 1-x2 (5) :

4, Berauciure: logg8—logg2+1logg9.

5. HaﬁHHT € HauOobIIIEE oeiaoc X, npu KOTOpOM BBITIOJIHACTCA HEPaBCHCTBO
logs X > log4(3x—4).

. . V4
6. Haiigure Sin ¢, ecmu cosa=—-0,6 u E(a(ﬂ.

sin cosa
7. YHOpocTuTe BBIpaXKEHUE — ——
sina —cosa  Sin o +cosa

12sin10° - cos10° - cos 20°

cos50°
9. Yepe3 koHmbl orpe3ka AB u ero cepenmHy M mpoBeieHbl NapaijielbHbIe TMPSMBIE,
MepeceKaroIre HEKOTOPYIO IITOCKOCTh B Toukax A1, B1 m M1. Halinure nimuny otpeska MMy,
ecsn oTpe3ok AB He nepecekaer mockoctb 1 AA1=5m,BB1=7mMm.

8. HaiiguTe 3HaUeHNE BBIPAXKEHUS

10. Ipn KakuX 3HAYCHUSAX 1 BEKTOPHI a (3;m5m b (- 4; 3; n) nepneHAUKYIAPHBI?
Yacrs 2.

1. Pemmre HepaenctBO: 251 42X+ <36,

2. WsBectHo, uto logy, @ = 2. Haitnure log , b3.
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s 3. C MOIHOKUSI 3aHusI 5 TOJDKEH CMOTpeTh 22° BBEPX,

507 4TOOBl IMOCMOTPETh HAa BEpUIMHY JepeBa. C BEpLIMHBI
A 31aHusA, Ha BbicoTe 150 METpoB HaJl YpOBHEM 3eMJIH, S

JIOJKEH CMOTPETh BHU3 10 yriioM 50° HUKe TOPU3OHTAIH,

150 m :

4yToOBl YBUJETH BepIIMHy aAepeBa.Hackoiabko BBICOKO
nepeso? Kak naneko oT 31aHus pacTET 3TO AepeBo?
\ g Bapuanr 2.
S 7o Yacrs 1.

1. Beruncnure:  4/625 -16 .
Pemmre ypaBHenue: 3X+1=4.

Pemnre ypaBHeHue: 62X ~8 =216,

Berauciure:  log58—1log g 2+ log 5 2745 .

o D

Hafll[PITe HauMCHBIICC 11 (0] X, IIpu KOTOpPpOM BBIITOJIHACTCA HCPAaBCHCTBO

log,(8—-6x) < log, 2x.

6. Haiigure cos 8, ecm sin =08 n %(ﬂm.

7. YmpocTute BbIpaKeHHE —-1g 2q .

COS2 (04

16sin12° - cos12° - cos 24°

cos42°
9. UYepes koHubpl oTpe3ka AB u ero cepenuHy M mpoBeneHbl NapasuieibHbIe MpPSIMBbIE,
MepeCceKaroIIe HEKOTOPYIO TUIOCKOCTh B Toukax A1, B1 u M1. Haitnure mymuny otpeska MMy,
ecnu otpe3ok AB He nepecekaeT miockocth 1 AA1 = 3,6 im , BB1 =4,8 nm.
10. Konmuaeapusr su Bektopsl a (-5;3;-1) u b(-10; 6;-2)?
Yacrs 2.

8. HaiiguTte 3HaueHNE BRIPAKCHHS

_ _3 10
1. Pemmute HepaBeHCTBO: 32X-1,32x-3 c—

2. UsBectHO, uto 109 @ = 2. Haiinure log 24 b.

— ) m—

Kak noka3ano Ha pucyHKe, OalllHs CBsI3U MOCTPOEHA HaBepXy 34aHus. Haiinure BeicOTy OamHu.
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