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1. IACIHOPT PABOUYEM TIPOI'PAMMBbI YYEBHOM JUCIHUITIMHBI
«MATEMATHUKA»

1.1. Ob6aactb npuMeHeHusi padoyeii MPOrpaMMbl

Pabouass nporpamma y4yeOHOM IUCHUIUIMHBI «MaremaTuka» SBIAETCS
YacThbl0 OCHOBHOM MpoQecCHOHANbHON 00pa3oBaTeNbHOM MpOrpamMMmbl B
cootBercTBUM ¢ DI'OC no npodeccuun 08.02.01 CTpoUTETHCTBO U IKCILTyaTaIIHs
3MaHUd W coopykeHuil. YkpynHEHHas rpymma npodeccuit 08.00.00 TexHuka u

TCXHOJIOTUH CTPOUTCIILCTBA.

1.2. MecTo Yy4eOHOHi JAUCHUILVIMHBI B CTPYKTYpe MNPOrpaMMbl
MOATrOTOBKH CIEIHAJIUCTOB CPeHero 3BeHa

O6mieobpazoBaTenbHas JTUCHUTUIMHA «Marematuka SIBJISICTCS
o0s3aTeNIbHOW  YacThio  0OMIe00pa3oBaTENbHOTO  IMKIA  00pa30oBaTeIbHOM
nporpamMmbl B cooTBeTCTBUH ¢ PI'OC 08.02.01 CTtpouTenbCTBO M 3KCIUTyaTalus

31aHUM U COOPYKEHUM.

1.3. Ieau u miIaHupyeMble pe3yJbTaThl OCBOCHHS AUCHUTIIHHBI:

1.3.1. lleab AUCHUIIAHBI:

Conepxxanue IPOTpaMMBbl o01eo0pa3oBaTeIHLHOM JTHACIUTIIIAHBI
«MaremaTrika» HalpaBJeHO Ha JOCTHKCHUE pe3yJIbTaTOB €€ M3YYCHHS B
cootBercTBUM ¢ TpeboBanmsimu DPI'OC ¢ yuerom mpodeccuoHaAITbHON

HanpasyieHHocTH OI'OC CIIO.

1.3.2. [lnanupyemble pe3yJbTaTbl OCBOEHUS 001Ie00pa3oBaTeIbHOM
aucouIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO
Oco0oe 3HaueHne TUCIUILINHA UMeeT pu popmupoBanuu u pazsutuu OK u

IIK:



OO01mue KOMIIeTEHINHA

Ilnanupyembie pe3yabTaThl 00y4eHHsA

O01mue

J]I/ICIII/IHJII/IHale)Ie

OK 01. Beibupatb
CTIOCOOBI peIICHHUS
3amaq
npoheCCUOHATLHOM
TEeSTETPHOCTH
MPUMEHUTETHHO K
Pa3ITnIHBIM
KOHTEKCTaM

B yactu Tpy0BOr0 BOCHHUTAHMUS:

- TOTOBHOCTD K TPYyly, OCO3HAHHE LIEHHOCTHU
MacTepcTBa, TPyAOIo0ue;

- TOTOBHOCTb K aKTUBHOU J€SITEIbHOCTU
TEXHOJIOTUYECKON U COLMATBHON
HaIpaBJICHHOCTH, CIOCOOHOCTh
WHUILIMUPOBATh, TUIAHUPOBATH U
CaMOCTOSITEJILHO BBITIOJIHATH TaKyIO
JEATENIbHOCTD;

- UHTEpEC K pa3au4HbIM chepam
podecCUOHANbHOM €SI TEIbHOCTH.
OBnazieHNe YHUBEPCATbHBIMU Y4EOHBIMU
MO3HABATEIbHBIMU JICUCTBUSMMU:

a) 0a30BbIE JJOTUYECKUE JACHCTBUS:

- CaMOCTOSITEIHHO (POPMYIUPOBATH U
aKTyaJIM3upOBaTh MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

- YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK
WJIM OCHOBAHUSI /111 CPABHEHUS,
KJ1accudukanuu u 0000I1IeHHUS;

- OIPENEIATh e ACSITeIIbHOCTH, 33]1aBaTh
napaMeTpbl U KPUTEPUU UX JOCTUKEHUS,

-BJIaJIETh METOJAMHU JJOKA3aTENIbCTB, AITOPUTMAMU
pelIeHus 3a/1a4; yMeHue GopMyIupoBaTh
OIIpe/ieNICHUs, aKCUOMBI U TEOPEMBI, IPUMEHSITh UX,
IPOBOJUTH JOKA3aTENIbHbIE PACCYKACHUS B X0J1€
penieHus 3a1ay;

- YMETh ONEPUPOBATH MOHATHIMH: CTETIEHb YHCIA,
norapudm ymuciia; yMeHHE BBITIOTHATH BEIYUCIICHNE
3HaYEHUI U PeoOpa30BaHUs BBIPAKEHUHN CO
CTENEHSIMU U JIorapupMamu,

npeodpazoBaHus APOOHO-PALMOHATIBHBIX BBIPAXKEHU;
- YMETh ONEPUPOBATH MOHATUIMU: PAllMOHAIIBHBIE,
UppalroHalIbHbIE, TOKA3aTelIbHbIE, CTETICHHBIE,
norapuMudeckre, TPUTOHOMETPUIECKIE YPAaBHEHHSI U
HEPaBEHCTBA, UX CUCTEMBI;

- YMETb ONIEPUPOBATH MOHATUAMU: QYHKIIHS,
HernpepbIBHAS (PYHKITUS, TPOU3BOIHAS, TTIEPBOOOpa3Has,
oTpe/iesIeHHbI HHTETpal; yMEHHE HaXOIUTh
IIPOM3BOHBIE JIEMEHTAPHBIX

(GYHKIIM, UCTIONB3YS CIIPABOYHBIEC MaTEPUAIIHI;
MCCIIEZIOBATh B MPOCTEHIIINX CIIy4asxX (yHKIIUN Ha
MOHOTOHHOCTbH, HAXOJUTh HAMOOJIBIITNE U HAUMEHBIIIHE
3Ha4Y€HUs PYHKIUH; CTPOUTH Ipa)iKu MHOTOUJIEHOB C
MCIIOJIb30BaHUEM arlapaTa MaTeMaTHYEeCKOrO aHaIN3a;




- BBISIBIIATh 3aKOHOMEPHOCTH U
MPOTUBOPEYUHS B PACCMATPUBAEMBIX
SIBJICHHSX

- BHOCUTbH KOPPEKTHUBBI B JEATEIBHOCTb,
OIICHUBATH

COOTBETCTBHE PE3YIbTATOB 1IEJIAM, OIICHUBATH
PUCKH MOCJEACTBUHN AEATEIBHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIIUICHUE TIPU
pelIeHUH )KU3HEHHBIX MPo0JieM

0) 6a30BBIC HCCIEIOBATEILCKUE TCUCTBHS:

- BJIQJICTh HaBBIKAMHU y4eOHO-
HCCJIEI0BATEIILCKOM U MPOEKTHOM
JIeSITEIbHOCTH, HABBIKAMM pa3peIlICHUs
npo0em;

- BBISIBJIATh IPUYUHHO-CIICJICTBEHHBIC CBS3U U
aKTyaJu3upOBaTh 3a/1a4y, BbIABUTATh
TUTIOTE3Y €€ PelIeHNs, HAXOAUTh apIyMEHThI
JUJISl JOKA3aTebCTBA CBOMX YTBEPIKICHUM,
3a71aBaTh MapaMeTPhbl U KPUTEPUHU PEIICHHUS;

- aHAJIU3UPOBATH MOJYUYECHHBIE B XOJI€
pelIeHus 3aa4u pe3yIbTaThl, KpUTUYECKH
OIICHUBATh UX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

IPUMEHATH TPOU3BOJHYIO MIPHU PEIICHUH 3a]1a4 Ha
JBUKCHHE; PEIIaTh MPAKTHKO-OPUEHTUPOBAHHBIE
3aJla4 Ha HauOOoJIbIIME U HAUMEHBIITNE 3HAYCHUs, Ha
HaXOXKJEHUE MyTHU, CKOPOCTH U YCKOPEHMUS;

- YMETh ONEePUPOBATH MOHITUSAMU: PallMOHATIbHAS
byHKIMS, TOKa3aTeNbHas GYHKIMS, CTENIEHHAs
dbynkus, Jorapudmudeckast GyHKIHS,
TPUTOHOMETPHUUYECKHE (PYHKIMU, OOpaTHbIE (PYHKIINH;
YMEHUE CTPOUTH I'papUKU U3YyUEHHBIX (QYHKIIHA,
UCTIONB30BaTh TpadUKU MPHU U3YUCHUH MPOILIECCOB U
3aBUCUMOCTEH, P pEIIeHUHN 3a]1a4 U3 IPYTUX
y4eOHBIX MPEAMETOB U 3aJ]a4 U3 pealibHOM KU3HU;
BbIpaXaTh (OpMyJIaMH 3aBUCUMOCTU MEXKTY
BEJIMYMHAMU;

- YMETh pelIaTh TEKCTOBBIC 3a/1a4H Pa3HbIX TUIIOB (B
TOM YHCJI€ Ha TPOIICHTHI, I0JIA ¥ YaCTH, Ha JBUKCHHE,
paboTy, CTOUMOCTh TOBAPOB U yCIYT, HAJIOTH, 3aa41
u3 00JaCTH yHpaBieHUS JIMYHBIMUA U CEMEHHBIMU
(dbuHaHCaMM); COCTABIIAThH BBIPAKEHUS, ypaBHEHUS,
HEPaBEHCTBA U UX CUCTEMBI IO YCIIOBUIO 33]1a4H,
UCCIIEIOBATh MOJIyY€HHOE PEIIeHHE U OLIEHUBATh
PaBIOTIOJOOHOCTH PE3yIbTATOB;

- YMETh ONIEPUPOBATH MOHATHSAMU: CpEIHEES
apudmeTnueckoe, MearaHa, HauOOJbIIIEE U
HaMEHbIIIee 3HAYCHHMSI, pa3Max, JUCTIepCHs,




-- YMETh NEPEHOCUTD 3HAHUS B
MO3HABATEJIbHYIO U MPAKTUYECKYIO 00J1acTH
KU3HEIEATEIIbHOCTH;

- YMETb UHTEIPUPOBATh 3HAHMSI U3 PA3ZHBIX
IpeIMETHBIX 00acTel;

- BBIJIBUTaTh HOBBIEC UJICH, IIPEJIAraTh
OpUTHMHAJIBHBIC ITOAXOABI U PEIICHUS U
CIIOCOOHOCTH MX UCIOJIb30BaHUS B
ITO3HABATEJIbHON U COLUAIIBHON MPAKTUKE

CTaHIapTHOE OTKJIOHEHHE YHCIIOBOTO Habopa; yMeHue
U3BJIEKaTh, MHTEPIIPETUPOBATH UH(OPMAIIHIO,
IPEICTABICHHYIO B Ta0IUIaX, HAa AUArpaMMax,
rpadukax, OTpakarollyto CBOMCTBA peasIbHbIX
IIPOLIECCOB U SIBJIICHUM; IPEACTABISATH HHPOPMAIIHIO C
MOMOIIBIO TAOJIUI] ¥ TUarpamMm; UCCIIeI0BaTh
CTaTUCTHYECKNE JAHHBIC, B TOM YUCJIE C IPUMEHEHUEM
rpauUecKux METOJOB U 3JIEKTPOHHBIX CPE/ICTB;

- YMETb ONEPUPOBATH MOHATUSAMH: CIIy4YaUHBIN OIBIT U
Clly4ailHOe COOBITHE, BEPOSITHOCTh CIIy4aiiHOTO
COOBITHS; YMEHHE BBIYUCIIATH

BEPOATHOCTb C UCIOJIb30BaHUEM TpapUUECKUX
METOJIOB; IPUMEHSATH POPMYJIbI CIOKEHUS U
YMHOXEHHS BEPOSITHOCTEH, KOMOMHATOPHBIE (DAKTHI U
(GopMyIIBI IIPU PELICHUH 3a]1ay;

OLICHUBATh BEPOSITHOCTU PEAIbHBIX COOBITHIA;
3HAKOMCTBO CO CIIyYalHbIMU BEJINYMHAMH; YMEHUE
IPUBOIUTH MPUMEPHI MPOSIBJICHUS 3aKOHA OOJIBILINX
qycell B IPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSIX;

- YMETb OIIEpUPOBATH MIOHATUAMMU: TOUYKA, pAMas,
IIJIOCKOCTB, TPOCTPAHCTBO, ABYTPAHHBIN YIOJI,
CKPEILIMBAIOIINECS IPSMBIE, TAPAUIEIIBHOCTD U
NEPIEHINKYJIPHOCTD NMPAMBIX U IJIOCKOCTEN,

YTOJI MEXIY NPSIMBIMH, YTOJI MEXAY MPAMON U
IJIOCKOCTBIO, YTOJI MEXKAY IJIOCKOCTSMH, PACCTOSIHUE




OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE MEXKIY MPSIMbIMH,
pacCTOSIHUE MEXAY IUIOCKOCTSIMU; YMEHHE
UCIIOJIB30BATh TIPH PEIICHUH 33724 U3y4eHHBIE (PaKThI
U TEOPEMBbI TNIAHUMETPUH; YMEHUE OLICHUBATh pa3Mephbl
00BEKTOB OKPYKAIOIIETO MUPA;

- YMETh ONEPUPOBATH MOHATUSIMU: MHOTOIPAHHUK,
CEYeHHEe MHOTOTPaHHUKA, Ky0, mapasielienue],
npu3ma, nupamua, Gurypa u moBEpXHOCTh BpalllCHUS,
UWIMHAP, KOHYC, map, cepa, ceueHust Gurypsl
BpallleHUsl, INIOCKOCTh, Kacaromiascs cepsl,
UUJIMH/pA, KOHYCAa, TUIOIIA/b TIOBEPXHOCTU MTUPAMHU/IBI,
IPU3MBbI, KOHYCa, IWINHAPA, TUIoMAaas chepbl, 00beM
Ky0a, MPSMOYTOJILHOTO MapajuieienuIiea, MTUpaMu/ibl,
PU3MBI, HIWIWH]IPA, KOHYCA, I1apa; yMEHUE
n300paxaTh MHOTOTPAHHUKHU U MMOBEPXHOCTH
BpaIllEHUsI, UX CEUCHUS OT PYKH, C TOMOIIBIO
YEPTEKHBIX UHCTPYMEHTOB U 3JICKTPOHHBIX CPEJCTB;
YMEHHUE pacro3HaBaTh CAMMETPUIO B MPOCTPAHCTBE;
YMEHHUE paclo3HaBaTh NPABUIbHBIE MHOTOTPAHHUKHY;
YMETh ONEPUPOBATH MOHATHSIMU: IBUKEHUE B
IPOCTPAHCTBE, TOI00HBIC (PUTYPHI B TPOCTPAHCTBE;
MCTIOJIb30BAaTh OTHOIIEHUE TUIOMIAAEH IIOBEPXHOCTEU U
00bEeMOB MOI00HBIX (DUTYp TIPH PEILICHUH 33]1a4;

- YME€Th BBIUHUCIISITh TEOMETPUUYCCKUE BETUUNHBI
(1nvHa, yrod, IIoMaib, 00beM, TIIOA/Ib




MTOBEPXHOCTH ), UCTIOJIB3YS U3YUCHHBIE (POPMYIIBI
METO/IBL;

- YMETb OIEPHUPOBATH MOHATUSIMU: MPSIMOYTOJIbHAS
cUcTeMa KOOPJIMHAT, KOOPAUHATHI TOUYKHU, BEKTOP,
KOOPAMHATHI BEKTOPA, CKAISIPHOE IMPOU3BEAEHUE, YTOI
MEKly BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpPA HA YHCJIO; HAXOAUTH C TOMOIIBIO U3yUYEHHBIX
(dbopMyn KOOpAUMHATHI CEPEANHBI OTPE3KA, PACCTOSIHUE
MEXKY JBYMSI TOUKAMU;

-YMETh BIOMpPATh NOAXOASIIUN U3YUYECHHBIA METOT JJIs
pelIeHus 3a1a4d, PacllO3HaBaTh MaTEMaTUUECKUE
(bakThl U MaTEMaTUYECKHUE MOJICIIN B IPUPOJIHBIX U
OOIIIECTBEHHBIX SIBJICHUSX, B UICKYCCTBE; YMEHUE
IIPUBOJIUTH IIPUMEPHI MATEMATUUECKUX OTKPBITUI
POCCHIICKON M1 MUPOBOM MaTeMaTUYE€CKOW HAYKHU

OK 02. Ucnonb3oBaTh
COBPEMCHHBIC CPE/ICTBA
MOMCKa, aHAIN3a U
UHTEPIPETAINH
uHdopmaIuu, u
uH(OpMAITMOHHBIC
TEXHOJIOTHH JIJIS
BBITIOJTHCHHUS 337124
podhecCUOHAIBHOM
JeSTETbHOCTH

B 06racTu IEeHHOCTH HAYYHOTO TTO3HAHUS:
-c(hOpMUPOBAHHOCTb MUPOBO33PEHUSI,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOMN MPAKTUKH,
OCHOBAHHOT'O Ha TUAJIOTE KYJIbTYD,
CHOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTa
B MTOJIMKYJIETYPHOM MHPE;

- COBEPIICHCTBOBAHUE A3BIKOBOU U
YUTATEIILCKOW KYJBTYpPHI KaK CPeJICTBa

- YMETh ONEPUPOBATH MOHATHIMHU: pAlliOHATIFHAS
(GyHKUHMS, TOKa3aTeNbHas QYyHKUUSA, CTENEHHAs
byHK1MA, JorapudMudecKas QyHKIuS,
TPUTOHOMETpUUECKHE (PYHKITUU, OOpaTHbIC (PYHKITNY;
YMEHUE CTPOUTH IpaprKu U3YyUEeHHBIX QYHKIIHA,
UCIOJIB30BaTh TpauKU MPHU U3YUEHUH MTPOLIECCOB U
3aBHCHMOCTEH, TP PEIICHUN 3a]1a4 U3 IPYTHX
y4eOHBIX MPEAMETOB U 3aJ1a4 U3 PEaIbHOM KU3HU;
BbIpaXaTh POpPMyJIaMHU 3aBUCHUMOCTH MEXIY
BEITMYMHAMU;




B3aMMOJICUCTBHS MEXY JIFOAbMU U TIO3HAHUS
MUpa;

- OCO3HaHWE LIEHHOCTH HAYYHOU
JESTEIIbHOCTH, TOTOBHOCTb OCYIIIECTBIISATh
IPOEKTHYIO U UCCIIEA0BATENbCKYIO
NEeSATENIbHOCTh MHAUBUAYAIbHO U B TPYIIIIE.
OBnajieHue YHUBEPCAIbHBIMU Y4€OHBIMU
MO3HABATEJIbHBIMU JACHCTBUSMH:

B) paboTta ¢ uHpopmaIuen:

- BJIAJICTh HABBIKAMH MOTYYEHUS
uH(pOpMaIMU U3 UCTOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOATEIILHO OCYIIECTBIISITh MIOUCK,
aHaJIN3, CUICTEMATU3ALUI0 U UHTEPIIPETALIUIO
uHGOpMAaIUU Pa3InYHbIX BUJIOB U POPM
MPE/ICTABIICHHUS;

- CO3/1aBaTh TEKCTHI B pa3JIMYHBIX (popmaTax ¢
y4€TOM Ha3HauY€HUsI HHPOPMALIMK U LETEBOI
ayJIMTOPHUH, BBIOUPASI ONTUMAIIbHYIO (hopMy
IpeJICTaBICHUS U BU3YyaIU3aluy;

- OLIEHUBAThH JIOCTOBEPHOCTD, JIETUTUMHOCTh
uHpOpMaIK, €€ COOTBETCTBUE MIPABOBBIM U
MOPAJIbHO-3THYECKUM HOpMaM;

- HCTIOJIB30BATh CPEeACTBA MHPOPMAIIMOHHBIX
¥ KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B
pEIIeHNN KOTHUTUBHBIX, KOMMYHHUKATHBHBIX

- YMETh ONEPUPOBATH NOHATUSAMU: TOXKIECTBO,
TOKJIECTBEHHOE MTpeo0pa30BaHNe, ypaBHEHHE,
HEPABEHCTBO, CUCTEMA YPaBHEHUI U HEPABEHCTB,
PAaBHOCUJIBHOCTb YPABHEHUI, HEPABEHCTB U CUCTEM,
palMoOHaIbHbBIC, UPPALMOHAIBHBIC, IOKA3aTEIIbHBIE,
CTENEHHBIE, JJIOTapUPMUUECKHUE, TPUTOHOMETPUUECKUE
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI; YMETh PEIIATh
yYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IOMOIIIBIO
Pa3IMYHBIX TPUEMOB; peIIaTh YPaBHEHUS, HEPABEHCTBA
Y CUCTEMBI C ITapaMeTPOM; PUMEHSTh YPaBHEHUS,
HEPABEHCTBA, UX CUCTEMBI JUIsl pEIIEHUS
MaTEMaTUYECKUX 3aJa4 U 3a1a4 U3 pa3InyHbIX
obJnacTelt HayKu U peajbHOM KU3HU;

- YMETb CBOOOTHO ONIEPUPOBATH MOHITHSIMHU:
JBKEHUE, TapaJIJICIbHbIA TEPEHOC, CHMMETPUS Ha
IJIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT,
npeoOpa3zoBaHue M0A00MS, NOJOOHbBIE (PUTYPBI; YMETh
pacno3HaBaTh paBHbIE U MOJI00OHBIE (DUTYPBI, B TOM
YHUCIIE€ B IPUPOJIE, UCKYCCTBE, aPXUTEKTYPE; YMETh
UCII0JIB30BaTh TEOMETPUYECKME OTHOLIEHUS, HAXOUTh
r€OMETPUYECKHUE BEJIMYMHBI (JJIMHA, YTOJI, IUIOIIa b,
00beM) IPU pEUICHUH 3a]a4 U3 APYTUX yUeOHBIX
IIPEIMETOB U U3 PEATbHOU KU3HU.
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Y OpTaHU3AIMOHHBIX 33/1a4 C COOTIOICHUEM
TpeOOBAHMI SPrOHOMUKH, TEXHUKA
0€301acCHOCTH, TUTHUCHBDI,
pecypcocOepekeHus, TPaBOBBIX M ATHYECKUX
HOPM, HOpM HHGOPMAITMOHHON
0€30I1aCHOCTH;

- BJIQJICTh HAaBBIKAMHU PacIiO3HABaHUS U
3aIUThl HTHPOPMALIUH, HHOOPMATMOHHOU
0€30MacHOCTH JIMYHOCTH.

OK 03. [tanupoBats 1
pean30BhIBAThH
COOCTBEHHOE
npoQeCcCUOHAIILHOE U
JUYHOCTHOE Pa3BUTHE,
PEITPHUHUMATETBCKYFO
JCSTEIILHOCTD B
npodhecCUOHAIBHOM
cthepe, UCIIOTB30BaATh
3HaHMS M0 (PUHAHCOBOM
I'PaMOTHOCTH B
Pa3IMYHBIX KHU3HCHHBIX
CUTYAIUAX

B o6mactu 1yXOBHO-HPABCTBEHHOTO
BOCITUTAHUSA:

-- ¢(hOpMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, ’TUYECKOTO TIOBEICHHUSI;

- CIIOCOOHOCTh OIIEHUBATh CUTYALNIO U
MPUHUMATh OCO3HAHHBIC PEIICHMSI,
OpPHUEHTUPYSICHh HA MOPAThbHO-HPAaBCTBCHHBIE
HOPMBI U TICHHOCTH;

- 0CO3HAHUE JMYHOTO BKJIa/Ia B IOCTPOCHUE
YCTOMYMBOTO Oy ayIIEro;

- OTBETCTBEHHOE OTHOIIIEHUE K CBOUM
pOAUTENSIM U (WJIN) IPYTUM YJIEHAM CEMBH,
CO3JaHUI0 CEMbU Ha OCHOBE OCO3HAHHOIO
MPUHATHUSA LIEHHOCTEW CEMEWHOMN KU3HU B
COOTBETCTBHH C TPAIUITUIMHU HAPOIOB
Poccun;

- YMETh ONEPUPOBATH MOHATHUSAMU: pAllMOHATBHBIE,
UppaloHaIbHbIE, IOKA3aTeNIbHbIE, CTEIICHHBIE,
norapu(pMuyecKre, TPUrOHOMETPUYECKUE YPaBHEHUSI U
HEPaBEHCTBA, UX CUCTEMBI;

- YMETh ONEPUPOBATH MOHATHIMH: MHOTOTPaHHUK,
CEYeHHE MHOTOTPaHHHKA, Ky0, mapaieenures,
npu3Ma, nmupamuaa, Gurypa u moBepXHOCTh BpallleHus,
HWIMHAP, KOHYC, map, cdepa, ceueHust Gurypsl
BpallleHus, IIIOCKOCTh, Kacaroascs cepsl,
WIMHIPA, KOHYCA, TUIOIIAlb TIOBEPXHOCTH MUPAMUJIBbI,
PU3MBbI, KOHYCa, TWINHAPA, TUIOMAaAL chepbl, 00beM
Ky0a, IpsIMOYTOJIBHOTO MapajuieNienune1a, MupaMubl,
PU3MBI, IIIMHAPA, KOHYCA, apa; yMEeHHe
N300pakaTh MHOTOTPAaHHUKHU U TIOBEPXHOCTH
BpAIllEHUsI, UX CEYCHUS OT PYKH, C TTOMOIIBIO

YCPTCIKHBIX MTHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB,
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OBnazeHne yHUBEpPCaIbHbBIMU
PEryISTUBHBIMU ACHCTBUSMU:

a) caMOOpraHu3aIus:

- CAMOCTOSITEIBHO OCYILECTBIISATh
[I03HABATEJIbHYIO AESTEIBbHOCTb, BBISBIISTD
po0JIeMbl, CTaBUTh U (OPMYJINPOBATH
COOCTBEHHBIE 33aJ]Jaul B 00pa30BaTEIbHON
NEeSATEIbHOCTH U KU3HEHHBIX CUTYaLUSX;

- CaMOCTOSITEIBHO COCTABJIATH IUIaH pPEeLICHUs
pOOJIEMBI C YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEN U
IIPEANIOYTCHUM;

- 1aBaTh OLIEHKY HOBBIM CUTYallUsIM;
croco0cTBOBaTh (POPMUPOBAHUIO U
MPOSIBICHUIO IUPOKOM IPYAULMHU B Pa3HBIX
00JacTsX 3HAaHUM, TOCTOSIHHO MOBBILIAThH
CBOI 00pa3oBaTeIbHBIN U KYJIbTYpPHBIN
YPOBEHb;

0) CaMOKOHTPOJIb:

UCIOJIb30BaTh pHUeMbl peIeKCuu s
OLIEHKH CUTYyallluH, BEIOOpa BEPHOTO
pelieHus;

- YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO
NPUHUMATh PEILICHUS 110 UX CHUKEHUIO;

YMETh Paclo3HaBaTb CAMMETPHUIO B IIPOCTPAHCTBE;
YMETh PaCIlO3HaBaTh MPABUIILHBIE MHOTOTPaHHUKH;

- YMETb OIEPUPOBATH MOHATUAMMU: IPSIMOYTOJIbHAS
CUCTEMA KOOPJMHAT, KOOPAUHATHI TOUYKH, BEKTOD,
KOOPJMHATBI BEKTOPA, CKASIPHOE IPOU3BEACHUE, YOIl
MEXAy BEKTOpaMHU, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpa Ha YHCJI0; HAXOAUTH C IIOMOLIBIO N3YYEHHBIX
(dbopMyn KOOpAUMHATHI CEPEANHBI OTPE3KA, PACCTOSIHUE
MEXAY ABYMSI TOUKAMH.
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B) SMOIIMOHAJIbHBIN MHTEIIJICKT,
MpeAnoJiaralonuil chopMUPOBAHHOCTD:
BHYTPEHHEW MOTHBAIIUU, BKITIOYAIOIIEH
CTPEMJICHUE K JOCTHUKEHHUIO LIEJIN U yCIIEXY,
ONTHUMM3M, HUHUIIMATUBHOCTh, YMECHHUE
JIEHCTBOBATh, MCXO/ISI U3 CBOMX
BO3MOKHOCTEM;

- YMIIATUH, BKIIFOYAIOIIEH CIIOCOOHOCTh
IMIOHUMATh YMOIIMOHATIEHOE COCTOSHHE
JIPYTUX, YUUTHIBATh €r0 MPU OCYIIECTBICHUU
KOMMYHHUKAIIMHU, CIOCOOHOCTh K COYYBCTBUIO
1 COIEPEKUBAHUIO;

- COLIMAJIbHBIX HABBIKOB, BKIIFOYAOIINX
CIIOCOOHOCTH BBICTPAMBATh OTHOIIICHUS C
JIPYTUMM JIFOABMU, 3a00TUTHCS, TIPOSIBISATH
MHTEpEC U pazpeniaTb KOHQIUKTHI

OK 04. OdpdexTuBHO
B3aMMO/ICCTBOBATh U
paboTaTh B KOJIJISKTUBE
1 KOMaH/Ie

a) TOTOBHOCTb K CAMOPa3BUTHIO,
CaMOCTOSITEJILHOCTH M CAMOOIIPEICIICHUIO;
-OBJIaJICHUE HAaBBIKAMHU y4eOHO-
MCCIIEI0BATENILCKOU, IPOECKTHOU U
COIMAJIbHOM JeATEIHbHOCTH;

OBtazieHre YHUBEPCATbHBIMU
KOMMYHHUKAaTUBHBIMU

NEUCTBUSIMU:

0) coBMecTHAs JIeITCIIbHOCTD:

- YMETh ONEePUPOBATH NOHATUSAMU: CIYyYaHHBIN OMBIT U
Cly4ailHO€ COOBITHE, BEPOSITHOCTh CIIy4aifHOTO
COOBITHS; YMETb BBIYUCIIATH BEPOSITHOCTD C
UCIOJIb30BaHUEM TpapUUECKUX METOI0B; IPUMEHSTh
(OpMyJIBI CIIOKEHUSI M1 YMHOKEHUSI BEPOATHOCTEM,
KOMOUMHATOpHBIE (aKThl U (OPMYJIBI IIPU PELICHUN
3a/1a4; OIIEHUBATh BEPOSITHOCTU PEaIbHBIX COOBITHH;
3HAKOMCTBO CO CIy4YalHbIMU BEJIMYUHAMU; YMEHHE
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- [IOHUMATh U UCIIOJIb30BATh IPEUMYILECTBA
KOMaHJIHOM ¥ MHJIUBUIYyaIbHOU padOTHI;

- IPUHUMATH LIEJIA COBMECTHOMN
NEATEIIbHOCTH, OPTraHU30BbIBATh U
KOOPAUHUPOBATH JEUCTBUS I10 €€
JIOCTUKEHHUIO: COCTABIIATH IUIAH ICUCTBUN,
pacnpenensaTb pojiau C y4eTOM MHEHUI
YYaCTHUKOB 00CYK/IaTh Pe3yiIbTaThl
COBMECTHOM pabOThI;

- KOOPAMHHUPOBATH U BHINIOJIHATH padoTy B
YCIIOBHSIX PEANBHOTO, BUPTYAJIBHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBUS;

- OCYILECTBIIATH ITIO3UTHUBHOE CTPATErMUECKOE
NOBEJCHUE B PA3JIMYHBIX CUTYyalUsX,
MPOSIBIIATh TBOPUECTBO U BOOOpaXKeHUE, ObITh
VMHULMATUBHBIM.

OBiaieHNEe YHUBEPCATbHBIMU
PEryJasTUBHBIMU JEHCTBUSIMMU:

T) IPUHSATHE Ce0s U APYTUX JIOACH:

- IPUHAMATh MOTUBBI U ApTYMEHTBI APYTHX
JIFOJIEN TIPU aHAJIU3€E PE3YJIbTAaTOB
NEesATEeIbHOCTH;

- IPU3HaBaTh CBOE MPABO U MPABO JIPYTUX
JIFOJIe Ha OIIMOKMU;

IPUBOJUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJIBIITNX
Yycell B IPUPOIHBIX U OOIIECTBEHHBIX SBICHUIX;

- YMETh CBOOOTHO ONIEPUPOBATH MOHITHSIMH: CTETICHB C
LIEJIBIM TTOKa3aTesleM, KOPEHb HaTypaJIbHOM CTEIIEHH,
CTENEHb C PAllMOHAIBHBIM 0KA3aTENIEM, CTETIEHD C
JEHCTBUTENBHBIM (BELIECTBEHHBIM) ITOKA3aTEIIEM,
aorapu(m ymucia, CHHyC, KOCUHYC U TaHI'€HC
IIPOM3BOJIBHOIO YHCIIA;

- YMETh CBOOOJIHO ONEPUPOBATH MOHATUAMHU: rpaduK
¢yHkuuu, oopatHas QyHKIMS, KOMIO3ULUSA QYHKIIHIA,
NUHEWHas QyHKUUsA, KBapaTUyHas QyHKIMS,
CTerneHHas (PyHKILHUA C LEJIBIM OKa3aTelleM,
TPUTOHOMETpUYECKUE QYyHKIIUHN, 0OpaTHbIC
TPUTOHOMETpUUYECKUE QYHKIUH, TIOKa3aTeIbHas U
aorapupMuyeckas QyHKIUU; yMETh CTPOUTH TpaduKu
(yHKUHMA, BBITIOJIHATH PeoOpa3oBaHus rpad)uKkoB
byHKIM;

- YMETh UCIOJIb30BaTh T'pauKku QyHKUUNA IS
U3Y4YEHHS IPOLECCOB U 3aBUCUMOCTEN IPU PELICHUN
3aJ1a4 U3 JIpYrux yuyeOHbIX MPEAMETOB U U3 peajbHOU
KU3HU; BbIpaxaTh (OpMyIaMHi 3aBUCUMOCTH MEXIY
BEJTMYMHAMMU;

- CBOOO/IHO ONEPUPOBATH MOHITUSAMU: YETHOCTD
(GyHKUIMY, TEPUOJUYHOCTD (PYHKIIUU, OTPAHUYEHHOCTh

(GyHKUIHUYA, MOHOTOHHOCTh (DYHKIMHU, IKCTPEMYM
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- pa3BUBATh CIIOCOOHOCTH TOHUMATh MHP C
NO3ULUU JPYrOro 4eJoBeKa

(GyHKIIMH, HanOOoJbIlIee U HANMEHbIIIee 3HAUCHHUS
(GYHKIIMHM Ha TPOMEXKYTKE; YMETh MPOBOIUTH
ucclieoBanne QyHKIUY;

- YMETh HCII0JIb30BaTh CBOMCTBA U TpapuKH (PyHKIUIA
11l peUIeHUs] ypaBHEHHU, HEPABEHCTB U 3a/1a4 C
napamMeTpamu; n300pakaTb Ha KOOPAMHATHON
TUIOCKOCTH MHOKECTBA pEIIeHUI ypaBHEHUH,
HEPaBEHCTB U UX CUCTEM

OK 05. OcymiectBasiTh
YCTHYIO U MTUCbMEHHYIO
KOMMYHHUKAITUIO Ha
rocyapCTBEHHOM
si3pIke Poccuiickon
denepanuu ¢ y4eTOM
0COOCHHOCTEH
COLIMAJIBLHOTO H
KYJbTYPHOTO
KOHTEKCTa

B 001acTt 3cTETHYECKOr0 BOCIIUTAHHUS:

- 3CTETUYECKOE OTHOLICHUE K MUPY, BKIIFOYas
ACTETUKY ObITa, HAYIHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Ja U OOIIECTBEHHBIX
OTHOIIICHU;

- CIOCOOHOCTH BOCTIPUHUMATh Pa3InUHbIC
BHUJIbl HICKYCCTBA, TPAUIIMNA U TBOPUYECTBO
CBOETO U JPYyTUX HAPOJOB, OIIYIIATh
SMOLIMOHAJILHOE BO3/ICHICTBUE UCKYCCTBA;

- YO@XIEHHOCTh B 3HAYUMOCTH JIJIsI TUIHOCTH
1 001IIeCTBa OTEYECTBEHHOTO M MUPOBOTO
HCKYCCTBa, STHUYECKNX KYJIbTYPHBIX
TPAAUIIMK ¥ HAPOJHOI'O TBOPUYECTBA;

- TOTOBHOCTb K CAMOBBIPAKEHUIO B Pa3HBIX
BHUJIaX UCKYCCTBA, CTPEMIICHUE TTPOSIBIISTH
Ka4yeCcTBa TBOPYECKOMN JTMYHOCTH;

- YMETb OIEPUPOBATH MOHATUSMHU: CPETHEE
apupMeTnyecKoe, Meinana, HauOoJbllIee U
HavMEHbLIEe 3HAYCHU, pa3Max, JUCIIEPCHs,
CTaH/IapTHOE OTKJIOHEHHE YUCIIOBOTO Habopa; yMeHue
U3BJIEKaTh, THTEPIPETUPOBATH NH(OPMALIUIO,
IPEICTABICHHYIO B Ta0JIMIaX, HA AUArpaMMax,
rpadukax, OTpaxarollyto CBOMCTBA peasIbHbIX
IPOLIECCOB U SIBJICHUI; PEACTABIATh UH(OPMAIIUIO C
MOMOILBIO TAOJIUI] ¥ TUarpamMmm; UCCIIEeI0BaTh
CTaTUCTUYECKUE JAHHBIC, B TOM YHUCJIE C IPUMEHEHUEM
rpauyecKux METO/I0B U AJIEKTPOHHBIX CPEJICTB;

- YMETb OIIEpUPOBATH MIOHATUAMMU: TOUKA, pAMas,
IIJIOCKOCTD, TPOCTPAHCTBO, ABYTPAHHBIA YIOJI,
CKPEILIHBAIOIINECS IPSAMBIE, TAPAUIEIIBHOCTD U
NEPIEHINKYJIAPHOCTD NMPSMBIX U INTIOCKOCTEN, Yol
MEXKIy NPSIMBIMH, YTOJ MEXAY NMPAMOU U MIIOCKOCTBIO,

YTOJ MCKAY IINIOCKOCTAMU, pACCTOSHUC OT TOUYKH 10
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OBnazeHne yHUBEpPCaIbHbBIMU
KOMMYHHUKATHUBHBIMU JCHCTBHUSIMHU:

a) oOIIeHHeE:

- OCYLIECTBJIATh KOMMYHHUKAIIUU BO BCEX
chepax KU3HHU;

- pacro3HaBaTh HEBEPOAJIbHBIE CPEJICTBA
OOI1IeHNs, TOHUMATh 3HaYEHUE COL[UAJIbHBIX
3HAKOB, PACIIO3HABAThH MPEIMTOCHUTKU
KOH(JIUKTHBIX CUTYaIlil U CMATYATh
KOH(JIUKTBI;

- Pa3BEpPHYTO U JIOTUYHO M3J1araTh CBOIO
TOUKY 3PEHHSI C UCIIOJIb30BAHUEM SI3bIKOBBIX
CpEICTB

MJIOCKOCTH, PACCTOSTHUE MEXKTY MPSMBIMU, PACCTOSIHHUE
MEKy TUIOCKOCTSIMU;

- YMETh UCIO0JIb30BATh MPU PEIICHUH 33]]a4 U3YUCHHBIE
(bakThl U TEOPEMBI INIAHUMETPUH; YMEHUE OLICHUBATh
pa3Mepbl 00BEKTOB OKPY>KAIOIIETO MUPA.

OK 06. [IposBisaTe
IPak1aHCKO-
MaTpUOTUYECKYIO
MTO3HIIHIO,
JEMOHCTPUPOBATH
OCO3HAHHOE MOBEIACHHUE
Ha OCHOBE
TPaJUITMOHHBIX
00111eYEI0BEYUECKUX
LICHHOCTEH, B TOM
YUCJIe C yUeTOM
rapMOHM3AIUU

- OCO3HaHUE 00YYaAIOIIMMUCS POCCUUCKOM
rPaXKJaHCKOW UJICHTUYHOCTH;

- [IEJICHANPABICHHOE PA3BUTHUE BHYTPEHHEHN
MO3ULAH JIMYHOCTH HA OCHOBE JyXOBHO-
HPABCTBEHHBIX [ICHHOCTEW HAPOJOB
Poccuiickon @enepanuu, HICTOPUIECKUX U
HAIlMOHAJIbHO-KYJIbTYPHBIX TPAJIULIUN,
(GhopMHUPOBAHHUE CHCTEMbI 3HAUUMBIX
IIEHHOCTHO-CMBICJIOBBIX YCTAaHOBOK,
AHTUKOPPYMNIIMOHHOTO MUPOBO33PEHUS
MPaBOCO3HAHUSA, SKOJIOTUUYECKOU KYJIbTYPHI,

- YMETh PeIIaTh TEKCTOBBIC 3314l PA3HBIX TUIIOB (B
TOM YHCJIC Ha TIPOIICHTHI, TOJIM U YaCTH, Ha IBIKCHHUE,
paboTy, CTOUMOCTH TOBAPOB U yCIyT, HAJIOTH, 3a7a4n
U3 00JIaCTH YIPABJICHUS] TIMYHBIMU H CEMEHHBIMH
(dbuHaHCaMM); COCTABIIAThH BBIPAKEHUS, ypaBHEHUS,
HEPABEHCTBA U WX CHCTEMBI IO YCJIOBUIO 3a/1auH,
UCCJIEIOBATH MOJTYYEHHOE PElIeHUE U OLICHUBATh
PaBAONOA00HOCTh PE3YyJIbTATOB;

- *yMeTh OIepupoBaTh MOHIATHIMU: OTIPE/ICICHHE,
aKcuoma, TeopeMa, Cle[CTBIE, CBOMCTBO, MPHU3HAK,
JI0Ka3aTelIbCTBO, PABHOCHIIbHBIE (DOPMYITUPOBKH;
yMeTh GOPMYIUPOBATH OOPATHOE U TPOTHUBOIIOIOKHOE
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ME)KHAIIMOHAJIBHBIX U
MEXPEIUTHO3ZHBIX
OTHOIIICHUH,
MPUMEHATH CTAHIAPThI
AHTUKOPPYHIIHOHHOTO
MTOBECHUS

CIIOCOOHOCTH CTaBUTh LEJIH U CTPOUTH
KU3HEHHBIC TIIaHBbI;

B yacTtu rpaxxaaHCKOT0 BOCITUTAHUS:

- OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U
00513aHHOCTEH, yBaXKEHHE 3aKOHA U
IPaBOMOPSIIKA;

- IPUHATHUE TPATUIIMOHHBIX HAIIMOHAIbHBIX,
OO0IIeYeT0BEYECKUX TYMaHUCTUIECKUX U
JIEMOKPAaTUYECKUX [IEHHOCTEH;

- TOTOBHOCTbH MTPOTUBOCTOSATH UACOTOTHH
IKCTpEMU3MA, HAllMOHATIM3Ma, KCeHOPoOuH,
JUCKPUMMHALIMY TIO COLIMATIBHBIM,
PENUTHO3HBIM, PACOBBIM, HAITMOHAJIbHBIM
pU3HAKaM;

- TOTOBHOCTH BECTH COBMECTHYIO
JeSITEIbHOCTh B MHTEPECaX TPaXkIaHCKOTO
o0I1IecTBa, y4acTBOBATh B CAMOYTIPABICHUH B
o01eo0pazoBaTeNbHON OpraHu3aluy U
JE€TCKO-IOHOIIECKUX OpraHU3aIHsX;

- YMEHHE B3aUMOJICHCTBOBATh C
COLIMAJIbHBIMU UHCTUTYTaMH B COOTBETCTBUU
¢ uX QYHKIUSIMU ¥ Ha3HAUCHUEM;

- TOTOBHOCTH K TYMaHUTaApHON U
BOJIOHTEPCKOU JIESATEIILHOCTH;
NaTPUOTHUECKOTO BOCTIMTAHUS:

YTBEPKJICHHUE, TPUBOJIUTH IPUMEPBI U KOHTPIIPUMEDHI,
UCITI0JIb30BaTh METOJI MATEMATUYECKOW NHIYKIUU;
IPOBOJUTH JOKA3aTEIbHBIE PACCYKICHUS NPU
pEeLIeHUH 3a7]a4, OLIEHUBAThH JJIOTUYECKYIO
IIPaBUIBHOCTH PACCYKICHUM;

- *yMeTb CBOOOHO ONEpUPOBATH OHATUSAMHU:
[OCJIEI0BATENBHOCTD, apu(pMeTHIeCKasi IPOrpeccusl,
Tr€OMETPUYECKasl MPOrpeccusi, 0ECKOHEYHO yObIBAIOIIA
r€OMETPUYECKasl POTPECCUsT; YMETh 33/1aBaTh
IIOCJIEI0BATEIBHOCTH, B TOM YHCJIE C TOMOLIBIO
PEKYpPPEHTHBIX (popMyT;

- *yMeTb BbIOUpaTh MOAXOAAIIMN METO ISl pELICHMUS
3a/1a4y; TIOHUMaHUE 3HAYMMOCTH MaTEMAaTUKH B
U3YyYEHUHU IPUPOJIHBIX U OOIIECTBEHHBIX IPOLIECCOB U
SBJICHUI; YMETh PAClIO3HABAThH MPOSIBJICHUE 3aKOHOB
MaTE€MaTUKHU B UICKYCCTBE, YMETh MPUBOIUTH IPUMEPHI
MaTeMaTHYECKUX OTKPBITUN POCCUMCKOW U MUPOBOM
MaTeMaTHYECKOW HAYKH.

17



- chopMUPOBAHHOCTH POCCUICKOM
rpakIaHCKOW UJICHTUYHOCTH, MATPUOTU3MA,
YBaKEHUS K CBOEMY HapoJly, YyBCTBA
OTBETCTBEHHOCTH niepe PoauHoil, ropaoctu
3a CBOM Kpai, CBOr0 PoauHy, CBOU SI3bIK U
KYJIBTYpY, IPOILIOE U HACTOSAIEE
MHOTOHAIlMOHAJIBLHOTO Hapoaa Poccuu;

- LICHHOCTHOE OTHOIICHUE K
rOCyJ1IapCTBEHHBIM CHMBOJIaM,
UCTOPUYECKOMY U MPUPOTHOMY HACIIEUIO,
naMsTHUKaM, TpaAuLUsM HapoaoB Poccun,
JNOCTUXEHUSIM Poccuu B HayKe, UCKYCCTBE,
CIIOPTE, TEXHOJIOTUSX U TPYIE;

- uJiefiHas yOoeXJIeHHOCTh, TOTOBHOCTbh K
CIIy’KeHUI0 U 3amuTte OTeyecTsna,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

OCBOEHHBIE 00YYAIOIIUMUCS MEXKIPEIMETHBIC
MOHSATUSI U1 YHUBEPCAIbHBIE YUeOHbIC
nercTBUs (PETYISTUBHBIE, TO3HABATEIbHBIC,
KOMMYHUKATUBHBIE);

- CIIOCOOHOCTD UX UCIOJIb30BAaHUS B
II03HABATEJIbHOU U COLMAJIBHON IPAKTUKE,
TOTOBHOCTh K CAMOCTOSATEIIBHOMY
IJIAHUPOBAHMIO M OCYIIECTBICHHUIO yueOHOM
NeSATEIbHOCTH, OpTaHU3AIMKN YYEOHOTrO
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COTPYIHUYECTBA C MEIArOrNYECKUMU
pabOTHUKAMU U CBEPCTHUKAMM, K yUYACTHUIO B
MMOCTPOCHUU WHIUBUYaTbHOU
o0pa3oBaTeILHON TPACKTOPHUH;

- OBJIaJICHHE HaBbIKAMU y4eOHO-
HCCJIE0BATEIILCKOM, IIPOCKTHOMN U
COITMAJIbHOM JIEATCIHbHOCTH

OK 07. ConeiicTBOBaTH
COXpPaHECHUIO
OKPYXarIIEH CPebl,
pecypcocOepexeHHmIo,
MPUMEHSTH 3HAHUS 00
M3MEHECHHUH KJIMMAaTa,
MIPUHLIUIIBI
OEepEXKIIMBOTO
MIPOU3BO/JICTRA,

3¢ pexTuBHO
JNEUCTBOBATH B
Ype3BbIYANHBIX
CUTYyalUsX

- HE IPUHUMATh JICUCTBUS, IPUHOCAILINUE BPE]l
OKPYKaIOIIEN CpeIe;

- YMETh IPOTHO3UPOBATH HEOIATONIPUATHBIC
HKOJIOTHYECKHUE MOCIEACTBUS
MPEANPUHUMAEMBIX JCHCTBUN,
peAoTBpaIlaTh UX;

- pacIIUPUTH OMBIT ACATEILHOCTH
HKOJIOTUYECKOMN HAINPaBJICHHOCTH;

- pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI C
Y4E€TOM aHaJIn3a UMEIOIIUXCA MaTepUaTbHBIX
Y HEMATEePHUAIIbHBIX PECYPCOB;

- OCYUIIECTBIIATH 1I€JI€HANIPABICHHbBIN TOUCK
HepeHoca CpeACTB U CIIOCOOOB EHCTBUS B
poeCCHOHANIBHYIO CPENY;

- YMETh MIEPEHOCUTH 3HAHUS B
MO3HABATEJIbHYIO U MTPAKTUYECKYIO 00J1acTh
KU3BHECATEIbHOCTH;

- YMETh ONEPUPOBATH NOHATUAMU: (DYHKIIHS,
HenpepbIBHAA (PYHKIMS, IPOU3BOIHALA, IEPBOOOpa3Has,
ONIPEICIICHHBIA HHTETPA;

YMETh HaXOJUTh POU3BOIHBIE JIEMEHTAPHBIX
(YHKIHI, NCIIOJIB3YS CIPABOYHBIE MaTEPUAIIbI;
UCCIIEZIOBATh B MPOCTEHIINX CiIydasx (QyHKIUU HA
MOHOTOHHOCTb, HAXOAUTh HAMOOJBIINE U HAUMEHbILINE
3Ha4YeHUs PYHKIUH; CTPOUTH IpaKi MHOTOUJIEHOB C
UCIOJIb30BAaHUEM alllapaTa MaTeMaTHYECKOT0 aHaJIN3a;
IPUMEHSTH TPOU3BOIHYIO MPU PEIICHUH 3a/1a4 Ha
JBUKEHUE; PEIIATh IPAKTUKO-OPUEHTUPOBAHHbIE
3aJla4i Ha HauOOoJIbIIME U HAMMEHbIIINE 3HAUCHUSI, Ha
HAXO0XKIEHUE IyTH, CKOPOCTH U YCKOPEHUS;

- YMETh ONEPUPOBATH NOHATUSAMU: JBUKEHUE B
IPOCTPAHCTBE, NOI00HBIE (PUTYPHI B TPOCTPAHCTBE;
MCTIOJIb30BAaTh OTHOIIEHUE TUIOMIAAEH IIOBEPXHOCTEU U
00bEMOB MOI00HBIX (DUTYp TIPU PEILICHUH 33]1a4;
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- IpeJIaraTb HOBBIE IPOEKTHI, OLICHUBATH - YMETb BBIYHUCIISITE TEOMETPUUECKHUE BETUUNHBI
UJIEH C MO3UIMU HOBU3HBI, OPUTUHAIBHOCTH, | (IJIMHA, YIOJ, IUIOalb, 00bEM, IIJIOMIAb
IIPAKTUYECKON 3HAYMMOCTH; MIOBEPXHOCTH ), UCIOJIb3YSl U3YUYECHHBIE (POPMYIIBI U
- 1aBaTh OLICHKY HOBBIM CUTYalUsAM, BHOCUTb | METOJbI

KOPPEKTUBBI B JACATEIBHOCTD, OLICHUBATD
COOTBETCTBUE PE3YJILTATOB LEIAM

B pamkax mporpammbl y4eOHOM AMCHUIUIMHBI OOy4YarOMIMMUCS ocBauBaroTcs JuyHocTHbIe (JIP), merampeamernsie (MP) u
MpeAMETHBIC pe3ynbTaThl 6azoBoro u yriayonenHoro yposuei (I1P6) u (I1Py) B coorBerctBuu ¢ tpedoBanusmu ®I'OC cpennero
oO1ero 00pa3oBaHus

Koabi Ilnanupyembie pe3yJibTATHI OCBOCHUSA IMCHUIIMHBI BKJIIOYAKT

JIP 05 c(OpPMUPOBAHHOCTH OCHOB CAaMOPA3BUTHS U CAMOBOCIIMTAHUS B COOTBETCTBUHU C 00ILIEUETOBEUECKMMH IEHHOCTSAMU U
ujeanamMmu rpaxJaaHCKOro oOLIECTBa; TOTOBHOCTh U CITIOCOOHOCTh K CAMOCTOSITENIbHOM, TBOPUYECKOM M OTBETCTBEHHOM
JESITEIbHOCTH;

JIP 06 TOJIEPAHTHOE CO3HAHME U TIOBEACHUE B MOJIUKYJIBTYPHOM MHUPE, TOTOBHOCTh U CIOCOOHOCTH BECTH JIMAJIOT C IPYTUMU
JOJbMH, JOCTUTaTh B HEM B3aMMOINOHHMMAHHS, HaXOAWTh OOIIME LIeJId U COTPYAHHMYATH JUIsl MX JOCTHXKEHUS,
CIIOCOOHOCTh MPOTUBOCTOSITh HJICOJOTHUU SKCTPEMH3Ma, HAIMOHAIU3Ma, KCEeHO(OOHH, JMCKPUMHUHALUU 10
COIMAJIbHBIM, PEJIMTHO3HBIM, PACOBBIM, HAITMOHAJIbHBIM IPU3HAKAM U JJPYTUM HETATUBHBIM COLMAIIBHBIM SIBJICHUSIM;

JIP 07 HABBIKU COTPYJHUYECTBA CO CBEPCTHUKAMH, JETbMH MIIAJIIETO BO3pacTa, B3pPOCIBIMH B 00pa30BaTENIbHOM,
OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCIIeI0BAaTeIbCKON, MPOSKTHON U APYTUX BHUJIAX JIESTEIbHOCTH;

JIP 08 HPABCTBEHHOE CO3HAHME M MOBEJECHNE Ha OCHOBE YCBOCHHMS OOIIECUETOBEYECKUX IICHHOCTEM;

JIP 09 TOTOBHOCTh U CIOCOOHOCTh K OOpa3oBaHHIO, B TOM YHCJIE CaMOOOpPa30BAHMIO, HA MPOTSKEHUU BCEH KU3HH;
CO3HATEIbHOE OTHOILIEHHE K HENpephIBHOMY OOpA30BAHMIO KaK YCJIOBHUIO YCHEHIHOW MNPOPECCHOHATBHON U
OOIIIECTBEHHOMN JIEATEIHLHOCTH;
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JIP 10

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIOYAS ICTETHKY OBITa, HAYYHOI'O M TEXHHYCCKOIO TBOPUYECTBA, CIIOPTA,
OOIIIECTBEHHBIX OTHOIICHMI;

JIP 13

OCO3HAaHHBIA BBIOOp Oyaymied mpodeccur M BO3MOXKHOCTEH peaau3aliid COOCTBEHHBIX J>KM3HCHHBIX ILIAHOB,
OTHOIIIEHUE K TMPO(PECCHOHATEHON EeATeIFHOCTH KaK BO3MOKHOCTH YYaCTHS B PEIICHUH JTUYHBIX, OOIICCTBEHHBIX,
rOCYapCTBCHHBIX, OOIICHAITMOHAIBHBIX IMPOOJICM.

MP 01

YMCHHUC CaAMOCTOATCIBbHO OIPCACIIATH LCIU ACATCIbHOCTH M COCTABJIATH INNIAHBI JACATCIBHOCTHU, CaMOCTOATCIIBHO
OCYHICCTBIIATL, KOHTPOJIMPOBATL U KOPPCKTHPOBATHL ACATCIBHOCTL, HCIIOJIB30BATH BCC BO3MOJKHBLIC PCCYPChI AJIA
JOCTHIKCHHSA ITIOCTAaBJICHHBIX ueﬂeﬁ n pcajin3allii IUIaHOB JOCATCIIbBHOCTH, BLI6I/IpaTB YCIICIIHBIC CTPATCIru B
Pa3JINYHbIX CUTYAlIUAX,

MP 02

YMEHHE MPOIYKTUBHO OOIIATHCS U B3aUMOJIEUCTBOBATH B MPOIECCE COBMECTHOM ESITEILHOCTH, YUUTHIBATH MO3UIIUN
JPYTUX YYaCTHUKOB JIESITEIHLHOCTH, dP(HEKTUBHO pa3peniath KOHMIUKTHI,

MP 03

BJIaJCHHUC HaBbIKaMH HOBH&B&TGHBHOﬁ, y‘{e6HO-HCCHe,Z[OBaT€HBCKOﬁ )51 HpOGKTHOﬁ ACATCIIBHOCTH, HAaBBIKAMH
pPa3pCUICHUA HpO6JI€M; CITOCOOHOCTH M TOTOBHOCTh K CaMOCTOATCIbHOMY ITIOUCKY MCTOHOB PCHICHUSA ITPAKTUICCKUX
3aJga4d, IPUMCHCHHUIO Pa3JIMYHbIX MCTOJOB ITO3HAHMA,

MP 04

TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITENIbHOM HH()OPMAlMOHHO-TI0O3HABATENbHON JEATENbHOCTH, BJaJECHUE
HaBbIKAMM TOJYYEHUS HEOOXOOMMON HMH(pOpMalUMU M3 CIOBAaped pas3HbIX THUIIOB, YMEHHE OpPUEHTHUPOBATHCSA B
Pa3IMYHBIX UICTOYHUKAX UH(OPMAIMU, KPUTHYECKH OLIEHUBATh U MHTEPIPETUPOBATH HHPOPMALIHIO, TOTYyYaEMYIO U3
pa3JIMYHBIX UICTOYHHUKOB;

MP 05

YMEHHE UCIOJIb30BaTh CPEJACTBA MH(POPMAITMOHHBIX H KOMMYHUKAIMOHHBIX TexHoyorui (nanee — UKT) B pemennn
KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3alMOHHBIX 3a7a4 C COOIOACHUEM TPEeOOBAaHUN SPTrOHOMUKH, TCXHUKHU
0€30IaCHOCTH, THTHCHBI, PECypCOCOCPEIKCHHs, IPABOBBIX M OTHYCCKHMX HOPM, HOPM HWH(OOPMAIMOHHOU
0e30I1aCHOCTH;

MP 07

YMCHHUC CaMOCTOSATCIIbHO OLICHUBATH W IIPUHHUMATL PCIICHHA, OIIPCACIIAIOIIHNC CTPATCIHIO IMOBCACHHA, C YUCTOM
I'paXJaHCKHX U HPABCTBCHHBIX HGHHOCTeﬁ;

MP 08

BJIAICHUC A3BIKOBBIMU CPEACTBAMH — YMCHHC SICHO, JIOTHYHO W TOYHO H3JiaraTb CBOIO TOYKY 3PCHUA, UCII0JIb30BATh
AJICKBATHLIC SA3LIKOBLIC CPCJICTBA,
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MP 09

BJIaACHHUC HaBbIKaMH M03HABATEILHON pe(bnelccm/l KaK OCO3HaHHA COBCPIIACMbIX HCﬁCTBHﬁ U MBbICIUTCIBHBIX
IponeCCoB, UX PE3yjJabTaTOB U OCHOBaHHﬁ, I'paHull CBOCIO 3HAHWA W HC3HAHMA, HOBBIX ITO3HABATCIIBHBIX 3aJ1a4d H
CPCACTB UX NOCTHKCHMUA.

[1P6 01

C(l)OpMHpOBaHHOCTB HpCI[CTaBJ'ICHI/Iﬁ O MaTCMAaTHKEC KaK 4aCTHu MHpOBOﬁ KYJbTYPBI U MCCTC MAaTCMATHUKH B
COBpGMCHHOI?I OHMBUWIIN3allNH, crioco0ax onvcaHus SIBJICHUI PCAJIBLHOI'O MHpd HA MATCMATHYCCKOM S3bIKC,

I1P6 02

C(I)OpMI/IPOBaHHOCTB HpCI[CTaBJ'ICHI/If/'I 0 MaTE€MaTUYCCKMUX MOHATUAX KaK BAXKHECUIIINX MAaTEMAaTUHUYECKUX MOJCIIAX,
IMO3BOJIAIOIIUX OIMMCBIBATD U U3Yy4YaTb PA3HBIC ITPOUCCCHI U ABJICHUA, IOHUMAHUC BO3MOKHOCTH dAKCHUOMATHYCCKOT'O
ITOCTPOCHUA MAaTCMATHYCCKHX TGOpI’Iﬁ;

[1P6 03

BJIaACHUC MCTOJaMH AOKAa3aTCIbLCTB U aJITOPUTMOB PCIICHUA, YMCHUC UX IIPUMCHATDL, IIPOBOAUTL JOKA3aTCIIbHBIC
PACCYKJACHUA B XOAC PCIICHMA 3a0a4,

[1PG 04

BJIAICHUC CTAHAAPTHBIMU IPpUCMaMHU PCIICHUA PAllMOHAJIBHBIX U HPPALMMOHAJIBHBIX, IIOKA3aTCIIbHBIX, CTCIICHHBIX,
TPUTOHOMCTPHYCCKHUX ypaBHCHI/Iﬁ N HCPABCHCTB, UX CUCTCM, UCIIOJIb30BAHUC I'OTOBBIX KOMIIBIOTCPHLBIX IIPOIr'paMM, B
TOM YMCJIC IJIA IIOMCKA ITYTH PCIICHWA 1 WIIJIIOCTpAlINH PCIICHU A ypaBHGHI/Iﬁ 1 HCPABCHCTB,

I1P6 05

C(bOpMHpOBaHHOCTB HpeI[CTaBJ'IeHI/If/'I 00 OCHOBHBIX IMMOHATHAX, UIACIX U METOAAaX MAaTECMATHUYCCKOI'0 aHAJIN3a,

[1P6 06

BJIaJICHUE OCHOBHBIMU MOHATHUSAMU O IIOCKUX U MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYPaX, UX OCHOBHBIX
CBOMCTBax; c(hOPMHUPOBAHHOCTh YMEHMS paCIIO3HABATh T€OMETpUUECKre (PUTYphI Ha YEPTEXKAX, MOJIETISAX U B
pearbHOM MHpPE; IPUMEHEHUE U3YUEHHBIX CBOMCTB reOMETpUYECKUX (Uryp u Gopmys Ajisl peleHus
reOMETPUYECKHX 3a4a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM;

[1P6 07

c(hOpPMHUPOBAHHOCTH MIPEICTABIICHU O MPOIECCaX U SBJICHUSIX, UMEIOIINX BEPOSITHOCTHBIN XapakTep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B pEaIbHOM MHUPE, OCHOBHBIX MOHITHSIX JIEMEHTAPHOU TEOPUU BEPOSITHOCTEN;
YMEHUI HAXOJUTh U OLICHUBATh BEPOSATHOCTH HACTYIUICHUS COOBITUN B MPOCTEUIINX MPAKTUIECKUX CUTYAIIUSIX U
OCHOBHBIE€ XAPAKTEPUCTUKH CIYYANHBIX BEJINYVH;

ITPG 08

BJIAICHUC HABbIKAMM HMCITI0JIb3OBAHHW I'OTOBBIX KOMIILIOTCPHLIX NPOrpaMM IIpU pCIICHUHN 3a71a4,

IIpodeccnoHAILHO-OPUEHTHPOBAHHOE COIePKaHMe:

YuacTue B IpOEKTUPOBAHUU 3[IaHUN U COOPYKEHHUM:
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IIK 1.1. ITogbupats Hanbosiee ONTUMANbHBIE PEIICHUS U3 CTPOUTENbHBIX KOHCTPYKLIUNA U MaTepHaioB, pa3padaThiBaTh y3JIbl
U IETAJIM KOHCTPYKTUBHBIX 3JIEMEHTOB 3JaHUI U COOPYKEHUI B COOTBETCTBUU C YCIOBUSAMH JKCIUTyaTalluy U HA3HAYCHUSIMU;

IIK 1.2. BeINOAHATE pacyeTbl 1 KOHCTPYUPOBAHUE CTPOUTEIBHBIX KOHCTPYKIIHIA;

IIK 1.3. PazpaOareiBaThb apXUTEKTYPHO-CTPOUTENIbHBIE YEPTEKU C HCIIOJIB30BAHUEM CPEACTB ABTOMATU3UPOBAHHOIO
IPOECKTUPOBAHNS;

IIK 1.4. YdacTBOBaTh B pa3padOTKe MPOEKTA MPOU3BOJICTBA pabOT C MPUMEHEHUEM HH(POPMAIITMOHHBIX TEXHOJIOTHA.

BrInonHeHNE TEXHOJIOTMUYECKUX MPOLECCOB HA O0BEKTE KAaUTAIbHOTO CTPOUTEILCTBA!

IIK 2.3. IIpoBoANTH ONEpaTUBHBIN YYET OOBEMOB BBIIOJHAEMBIX padOT U PACXOJ0B MAaTEPUAIIBHBIX PECYPCOB;

IIK 2.4. OcymecTBisaTh MEPOIIPUATHS 110 KOHTPOJIIO KAUECTBA BBIMOIHIEMbIX Pa0OT U pacX0oAyeMbIX MaTEpUaOB;

OpraHu3anust IESITEIbHOCTH CTPYKTYPHBIX IIOAPA3ACIICHUNA IPU BBIIOJIHEHUH CTPOUTEIBHO-MOHTAXHBIX, B TOM YHCIIE
OTJZIEJIOYHBIX PAa0O0T, IKCILTYyaTALIMH, PEMOHTE U PEKOHCTPYKIMU 3[JaHUI U COOPYKEHUM:

IIK 3.1. OcymecTBiATh ONEPATUBHOE IUIAHUPOBAHUE JEATEIBHOCTH CTPYKTYPHBIX NOAPA3JIEICHUN IpU INPOBEACHUU
CTPOUTEIbHO-MOHTAXHBIX PabOT, B TOM YUCIE OTACIOYHBIX PadOT, TEKYIIEr0 PEMOHTA U PEKOHCTPYKIIMU CTPOUTEIbHBIX 00BEKTOB,

Opranuzaius BUJ0B padOT MpHU IKCILTyaTallMU U PEKOHCTPYKIIUU CTPOUTEIBHBIX OO BEKTOB:

IIK 4.3. [IpyHrMaThe y4acTHE B JHMATHOCTHKE TEXHUYECKOIO COCTOSIHUS KOHCTPYKTMBHBIX 3JIEMEHTOB 3KCIUTYyaTUPYEMBIX
3IaHUM, B TOM YUCJIE OTJIEIKN BHYTPEHHUX U HAPYKHBIX ITOBEPXHOCTEN KOHCTPYKTUBHBIX 3JIEMEHTOB JKCILTYaTUPYEMBIX 31aHUM;

IIK 4.4. OcymecTBasTe MEPONPUATHS 110 OLIEHKE TEXHUYECKOTO COCTOSIHUS U PEKOHCTPYKLIHUH 31aHHM.

BcnoMorarenbHast AesTeNbHOCTh IO COOpY M XpaHEHWI0 WHGOpPMAIuu, HEOOXOIUMOM il 00ECTIeUeHHs] CTPOUTEIHLHOTO

MMPOU3BOACTBA CTPOUTCIbHBIMHU U BCIIOMOT'aTCIIbHBIMU MaTC€puaiaMi U O60py,Z[OBaHI/IeMZ
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IIK 5.1. CoctaBneHue CBOJHBIX cHEU(pUKAUK U TaOIUI] TOTPEOHOCTH B CTPOUTEIBHBIX M BCIIOMOTAaTEIbHBIX MaTepuaiax u
000py10BaHUMY;
IIK 5.2. ®opmupoBanue 6a3bl TaHHBIX [0 CTPOUTEIBHBIM U BCIIOMOTaTEbHBIM MaTepuaiaM U 000pyI0BaHUIO B MPUBS3KE K

MOCTABIIMKAM U (WJIK) TPOU3BOIUTEIISIM.
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2. CTPYKTYPA U COAEPKAHUE OBIIIEOBPA3OBATEJILHOM

JUCHUATIIMHBI

2.1. O0bémM TUCUMILUIMHBI U BUAbI y4e0OHOH padoThI

Bun yueOHoii padoThI

O01LEéM yacoB

MaxkcumanbHasi yueOHasl HATpy3Ka (Bcero) 218
Oo0s3aTesbHAsA ayAUTOPHAs y4eOHAsi HATPY3Ka (BCero) 214

B TOM YHCJIE:

TeopeTudeckue 3aHATHS 18
[IpakTHdeckue 3aHATHS 190
Koncynpsranuu 4

B TOM YHCJIE:

IIpome:xxyTouHas arrectauus B popme IK3ameHa 6uacoes

2.2. TeMaTH4YeCKHUI IUVIAH U COAEPKAHNE YUCOHOM TUCHUIIINHBI




2.3 TemaTu4yecKkuii IJIAH U COAEPKaAHNE YHeOHOH JUCHUILIMHBI «MaTeMaTHKa»

HauMeHoBaHue pa3/ie/ioB U Conep:xkanue yueOHOro MmaTepuaa (OCHOBHOE H O0bem | @opMmupyembie
TeM npogeccuoHaIbLHO — OPUEHTHPOBAHHOE), J1A00PATOPHBbIE H 4acoB | KOMIETEHUUH
NPaKTHYeCKHE 3aHATHSA, IPUKJIATHOH MOAYJIb (IPH
HAJIMYHH)
1 2 3 4
Paszgea 1. IlloBTOpenne kypca MaTeMaTHKH OCHOBHOM 1IKO0JbI (10 4.)
Tema 1.1 Conep:xkanue y4eOHOr0 MaTepuasa: 2 OK 01, OK 02,
[lenps 1 3amaun matematrku | Llenb u 3agaun MaTeMaTUKK IIPU OCBOCHUHU CIICIIUAIBHOCTH. OK 03, OK 04,
P OCBOCHUU bazoBble 3HaHUS U YMEHHS TI0 MaTEMaTHUKE B MPOGECCHOHAIBHOM OK 05,
crieuajgbHOCTH. Yncna u 1 B IOBCEJIHEBHOM AEATEIBbHOCTH. JICHCTBHUS Hax OK 06, IIK 1.1,
BBIYMCIICHUS TMOJIOKUTEIIBHBIMUA U OTPULIATEIIbHBIMU YUCIIAMU, C IIK 1.2, IIK 2.3,
OOBIKHOBEHHBIMU U JIECATUYHBIMU Apo0siMu. JleficTBus CO IIK 2.4, IIK 3.1,
CTerneHsiMu, (OpPMYJIbl COKPAIIEHHOTO YMHOKEHHUS [IK 5.1, I1IK 5.2
Tema 1.2 Conep:kanue y4eOHOT0 MaTepuasa: 2
[IponieHTHBIE BRIUMCIIeHUs. | [IponieHTHBIEC BEIYMCIICHUS. Y paBHEHUS U HEpaBeHCTBA. [IpocThie
YpaBHEHUS U HEPABEHCTBA | IIPOIICHTHI, pa3HbIC CIIOCOOBI UX BBIYKMCICHUS. JIMHEHHEIE,
KBaJ[paTHBIC, IPOOHO-TMHEHHBIC YPAaBHEHUS U HEPABEHCTBA.
Tema 1.3 IIpogeccnoHAIBHO-OPUEHTHPOBAHHOE COJIEPKAHUE 2
[IporieHTHBIE BEIYUCIICHUSA B | (COIePKaHUE MPUKJIATHOTO MOAYJIs):
podeCCHOHANIBHBIX 3a/1auax | IIpocThie u citoHBIC MPOLeHTHI. IIpoIieHTHRIC BEIYMCICHUS B
podeCCHOHANIBHBIX 3a/1aYaXx.
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Tema 1.4
Pemenne 3agau. Bxonnoi
KOHTPOJIb

Conep:xxanue yueOHOro MmarepuaJja:
Brruncnenus u npeoGpa3oBanus. Y paBHEHHs U HEPABEHCTBA.
['eomeTpus Ha IIIOCKOCTH.

KonTposbnas padora: «BX0AHOH KOHTPOJIb)

2

Paznean 2. Ilpsimblie

U IUIOCKOCTH B NpocTpaHcTBe. KoOopAuHATHI U BEKTOPHI B POC

TpaHcTBe (26 4.)

Tema 2.1 Coaep:xanue y4eOHOro MaTepuaJia: 2
OCHOBHBIE IOHATHUSA [Ipeamet crepeomeTpun. OCHOBHBIE IOHATHS (TOYKA, IpsIMas,
CTEPEOMETPHH. IJI0CKOCTb, MPOCTPAHCTBO). OCHOBHBIE aKCHOMBI CTEPEOMETPUH.
Pacnonoxenne npsameix 1 | Ilepecekaromuecs, napauieabHble U CKPEIIUBAOIINECS MPSMBIE.
IUIOCKOCTEN VYros Mexay NpsMbIMHU B IPOCTpaHCTBE. llepneHiuKyIapHOCTS
npsiMbIX. OCHOBHBIE TPOCTPAHCTBEHHBIE (PUTYPHI.
Tema 2.2 Conep:xanue yueOHOIro MaTepuaJa: 6
[TapannensHOCTh NpsAMbIX, | [lapannensHbie npsiMas u miockocTs. Onpenenenue. [Ipu3zHak.
IPSAMOU U IJIOCKOCTH, Caoiictsa. [Tapamnensaeie mockoctu. Onpenenenue. [lpusnak.
TTOCKOCTEN CgorictBa. Terpasp u ero sneMmenTsl. [lapannenenunen u ero
snemMeHThl. CBOMCTBA MPOTUBOIIOIOKHBIX TPAHEN U TUaroHanen
napayuienenunena. [loctpoenne OCHOBHBIX CEUEHUN.
Tema 2.3 Conep:kanue y4eOHOr0 MaTepuasa: 2
[lepneHANKYISIPHOCTh [lepnenaukynspHele npsimbie. [lapannenbHbie npsMebIe,
MPSIMBIX, TIPSIMOM U NepHeHANKYJIApHbIE K TIocKocTu. [Tpu3nak
IIJIOCKOCTH, IIJIOCKOCTEN MEPIIEHAUKYJISIPHOCTH MIPSAMOM U IJIOCKOCTH.
Tema 2.4 Conep:kanue y4eOHOr0 MaTepuaJa: 2

OK 01, OK 03,
OK 04,
OK 07, TIK 1.1,
MK 1.2, K 1.3,
TIK 1.4, TIK 4.3,
TIK 4.4
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[lepniennuKyIsIp U
HakJIOHHas. Teopema o Tpex

[lepnenaukyisp n HakioHHas. Teopema o Tpex
MEPIICHINKYJIAPAX. YTOI MEKIY IPSIMOM U IIIOCKOCTBIO. YTOJI

MEPIEHIUKYIIIpax MEXKy TIocKOCTsIMU. [leprieHANKyIsIpHbIEC TIOCKOCTH.
Paccrosinus B mpocTpaHCTBeE.
Tema 2.5 Conep:kanue y4eOHOro MaTepuaJa:

KOOp,ZII/IHaTBI " BCKTOPEI B

HeKapTOBBI KOOPAHWHATEI B IIPOCTPAHCTBC. BGKTOPLI B

IIPOCTPAHCTBE pocTpaHcTBe. CI0KEHNE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha 4nciio. CKaIsIpHOE IPOU3BENCHUE BEKTOPOB.
[Ipocreimme 3agaun B KOOPANHATAX.
Tema 2.6 IIpodeccuoHaATBHO-OPUEHTHPOBAHHOE COJACPIKAHME

HpHMBIe H IINTOCKOCTH B
IMPAKTHYCCKUX 3aJadax

(comepxaHme MPUKJIATHOTO MOTYJISA):

B3anmHoe pacnonoxeHue MpsIMbIX B TPOCTPAHCTBE.
[TapaienbHOCTh NMPSIMOM Y TNIOCKOCTH, MAPAJIETBHOCTh
TJIOCKOCTEN, MEPIIEHAUKYIIIPHOCTD INTOCKOCTEN. Pacnionoxenue
NPSIMBIX U TUIOCKOCTEHN B OKpYKaroieM Mupe (Ipupoe,
apXUTEKTYpE, TEXHUKE). PellieHre npakTHKO-OPUEHTUPOBAHHBIX
3a1a4

Tema 2.7
Pemenue 3anau. [Ipsmeie u
TJIOCKOCTH, KOOPJAUHATHI U

BEKTOPHI B POCTPAHCTBE

Conep:kanue y4eOHOT0 MaTepuasa:

PacrnosiosxxeHne npsMbIX U INIOCKOCTEN B IPOCTPAHCTBE.
[TepneHAUKYISPHOCTD U MAPATUIETBHOCTD MPSMBIX U
IJIOCKOCTEN. /IeKapTOBBI KOOPAWHATHI B IPOCTPAHCTBE. BEKTOPHI
B npocTpaHcTBe. CII0XKEHUE U BHIYUTAHUE BEKTOPOB.
YMHOkeEHHE BeKTOpa Ha unciio. KoopanHaTel BEKTOpa.
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KonTpoJubHasi padora: «IIpsimbie U JIOCKOCTH B
npocrpancree. KoopanHaTel 1 BEeKTOPbI B IPOCTPAHCTBE»

Pazgea 3. OcHoBbl TpUroHomMerpun. Tpuronomerpudyeckue pynkuun (30 4.)
Tema 3.1 Conepsxkanue y4eOHOro Mmarepuasia: 4
Tpuronomerpuueckue Pannannas Mepa yria. [IoBOpOT TOUKHM BOKpYT Hadasia
(yHKUIMU IPOU3BOIBHOTO | KoopAauHaT. OnpeneneHue CuHyca, KOCUHyca, TAHT€HCa U
yria, 4ncia KOTaHI'€Hca. 3HaKU CUHYCa, KOCUHYCa, TAHT€HCA U KOTaHT€HCa
10 YETBEPTSAM. 3aBUCUMOCTh MEXTY CUHYCOM, KOCUHYCOM,
TAHM€HCOM M KOTAHT€HCOM OJTHOTO M TOTO K€ yTJa.
Tema 3.2 Conep:kanue y4eOHOT0 MaTepuasa: 4
OcCHOBHBIE Tpuronomerpuueckue Toxaectsa. [IpeobpazoBanus
TPUTOHOMETPUUECKHUE MPOCTEHIINX TPUTOHOMETPUUECKHUX BbIpaxeHuil. CuHyc,
TOXKIECTBA KOCHHYC, TAHTE€HC ¥ KOTAHTEeHC yTJIoB a U (—a)
Tema 3.3 Conep:kanue y4eOHOr0 MaTepuaJa: 6
Tpuronomerpudeckue OO6unacTb onpeneneHus ¥ MHOXKECTBO 3HAUCHHM
(GyHKIUU, UX CBOUCTBA U | TPUTOHOMETPUYECKUX (PYHKIMNA. YUETHOCTh, HEYETHOCT,
rpaguku NEePUOIMYHOCTh TPUTOHOMETpUUECKUX PyHKImMil. CBOMCTBA 1
rpaduku QyHKIUNA Y=COS X, Y=Sin X, y=tg X, y=ctg X. CxxaTue u
pacTsikeHue TpaduKOB TPUTOHOMETPUIECKUX (PYHKITUH.
[IpeoOpazoBanue rpa@uKOB TPUTOHOMETPUUECKHUX (DYHKITHMA.
Tema 3.4 Conep:kanue y4eOHOr0 MaTepuaJa: 4

OOpartnble TpuroHomerpuyeckue Gpynkiuu. Mx cpoiictea u
rpaduku

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

TPUTOHOMETPUYECKHUE
byHKIIAN
Tema 3.5 Conep:kanue y4eOHOro MaTepuaJa:

Tpuronomerpudeckue VYpaBHeHue COS X=a. YpaBHeHHe SIN X=a. YpaBHEHHUE tg X=a, Ctg

YpPpaBHCHUA U HCPpABCHCTBA

X=a. PellieHre TpUroHOMETPUYECKUX YPAaBHEHUN OCHOBHBIX
THIIOB: IPOCTEUIINE TPUTOHOMETPUYECKUE YPABHEHNS,
CBOJAIIMECS K KBaAPATHBIM, PEIIAEMbIE PA3JIOKEHUEM Ha
MHOKWTEIN, ONHOpPOAHBIE. [IpocTeiimme TpUroHoMeTpuIECKHe
HEPaBEHCTBA.

Tema 3.6
Pemenne 3agay. OCHOBBI

Conep:xanue y4eOHOTr0 MaTepuaJa:
[IpeoOpazoBaHne TPUTOHOMETPUICCKHUX BhIpakeHu. Pemrenue

TPUTOHOMETPHH. TPUTOHOMETPUUECKUX YPABHEHUN U HEPABEHCTB B TOM YHCJIE C
Tpuronomerpuueckue UCIIOJIb30BAHUEM CBOMCTB (DYHKIIHIA.
byHKIIIN
KontpoabHas padora: «OCHOBBI TPUTOHOMETPHH.
Tpuronomerpuveckue GyHKIum»
Pa3znea 4. IIpousBognas u nepBoodpasHas pyHkuuu (44 4.)
Tema 4.1 Conep:xanue yueOHOro MmaTepuaJja: OK 01, OK 03,
[ToHsiTHE TPOU3BOAHOM. [Ipupamenue aprymenta. [lpupaimenue Gynkuuu. 3agauu, OK 04, OK 06,
DopMyJIbl U TTPaBUJIA MPUBOASAIIME K TOHATUIO TPOU3BOAHOM. OnpeneneHue OK07,IIK 1.1

nudepeHnpoBanus

MPOU3BOJIHOM. AJITOPUTM BBIYUCIICHHS TPOU3BOHON. DPOPMYIIBI
muddepennuponanus. [Ipasuna nuddepernupoBanus
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Tema 4.2
[IoHsATHE O HEPEPBIBHOCTH
dbynku. MeTo1 HHTEpBAaJoB

Conep:xxanue yueOHOro MmarepuaJja:

[TonsiTne HenpepbiBHON (yHKIMK. CBOMCTBA HENPEPHIBHOM
¢ynkunn. CBsi3b MEXy HEIPEPHIBHOCTHIO U

T depeHINPYEMOCThIO (YHKIIMU B TOUKE. AJITOPUTM pELICHHUS
HEPABEHCTB METOJIOM UHTEPBAJIOB.

Tema 4.3
['eomeTpuuecknii u
(bu3NYECcKuil CMBICIT

Coaep:xanue yueOHOro marepuaJja:
['eomeTpudecKuil CMBICI MPOU3BOAHON (PYHKIIUH — YTIIOBOM
KO3 PUIIMEHT KacaTenbHOU K rpaduKy (QYHKIIMHU B TOUKE.

IIPOU3BOTHOU VYpaBHeHUE KacaTenbHOM K rpaduKy QyHKIUU. AITOpUTM
COCTaBJICHUs YpaBHEHMsI KacaTeJIbHOU K rpauky GpyHKIUN
y=f(x).

Tema 4.4 Conep:kanue y4eOHOT0 MaTepuasa:

MOHOTOHHOCTbH (PYHKIIUU.
Touku skcTpemMyma

Bo3spacranue n yObiBaHu€e (PyHKIIMH, COOTBETCTBUE BO3pACTAHUS
1 yObIBaHUA (PYHKIIMM 3HAKY TPOU3BOAHOM. 3a/1auu Ha
MaKCUMYM U MUHUMYM. AJITOPUTM UCCJE€I0BaHUs PYHKIIUU U
IIOCTPOEHUS €€ TpauKa ¢ IOMOILBIO IPOU3BOIHOIA.

Tema 4.5
UccnenoBanne GyHKIUN 1
MoCTpoeHue rpaduKoB

Conep:xanue yueOHOro MaTepuaJjia:
HccnenoBanre pyHKIIMU HA MOHOTOHHOCTbD U TTOCTPOEHHUE
rpadukoB

Tema 4.6
HaunbGonwiiee 1 HauMeHbIlIee
3Ha4YeHUs PYHKIUU

Conep:xanue yueOHOIro MaTepuaJa:

Haxoxaenue HanOoIbIIero 1 HAMMEHBIIEro 3HaYeHUN PYyHKIINH,
MOCTPOCHHUE TPaPUKOB C UCIIOJIB30BAHKUEM arllapara
MaTeMaTUYECKOro aHaJin3a
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Tema 4.7
Haxoxnenne onTUMalIbHOTO
pe3yJibTaTa ¢ MOMONIBIO
MIPOU3BOJHOM B
MPAKTUYECKUX 3a7a4ax

IIpodeccuonanbHO-OPUEHTHPOBAHHOE COJEPKAHME
(comep:kaHue NPUKJIATHOTO MOAYJIs):
Hauwmensiiee u HanbOounbiee 3HaueHue QyHKIIUU

Tema 4.8
[TepBooOpa3Has GpyHKIIMH.
[IpaBuna HaxXOXIeHUS

ConeprkaHue y4eOHOTro MaTepuaJa:
O3HaKOMJICHHE C TIOHATHEM UHTErpaja U epBOOOPA3HOM JIst
¢dbynkun y=f(X). Pemrenue 3a1a4q Ha CBsA3b IEPBOOOPA3HOM 1 ee

MepBOOOPA3HBIX. MIPOU3BOJIHOM, BEIYUCIICHUE NTIEPBOOOPA3HOM /ISl JTaHHOM
bynkuuu. Tabnuia GopmMyt Juisi HaX0XkKACHHS IEPBOOOPA3HBIX.
N3yuyenue npaBuia BBIYUCICHUS TIEPBOOOPA3HOIA.
Tema 4.9 Conep:xanue y4eOHOTro MaTepuaJa:

[1momaab KpUBOJIMHEHHOM
Tpaneunn. opmyna
Herotona - JleiitOuuna

3agauu, NPUBOASAIIME K TOHATHIO ONPEACICHHOTO UHTETpaja — O
BBIYHCJICHUH TUIOIIAIA KPUBOJIMHENHOW Tpaneuud. [lonsatue
OINpEJENeHHOro HHTerpaia. ['eoMmerpuueckuii U Gpu3nUecKuit
CMBICII OTIpeIeSICHHOr0 uHTerpana. @opmyna HeroTtoHa-
JleitOnuma. Pemenne 3a1a4 Ha mMpuMEHEHUE UHTETpaja s
BBIYHMCIICHUS] (PU3UYECKUX BETUYMH U IUIOIIA IEH.

Tema 4.10
Pemenue 3agau.
[IpousBoagHas u

nepBooOpa3Has PyHKIIUU

Coaep:xxanue yueOHOro marepuaJja:

®opmyiibl U nipaBuia quddepenunpoanus. Mcciaenopanue
GyHKUMIA ¢ TOMOILBIO Tpon3BoaHOM. Hanbomnbiiee u
HauMMeHblllee 3HaueHus PyHKIMU. Beiurncnenue nepBooOpa3Hoil.
[IpumeHeHUe IepBOOOPa3HOIA.
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KourpoasHas padora: «IIpousBoanasi u nepsoodpasnas
GyHkuum»

Paznen S. MHOrorpaHHuKHY U TeJsia BpameHus (34 4.)

Tema 5.1
[Ipu3ma, napaienenure,
KyO, mUpaMuJia U UX CEYCHUS

Conep:kanue y4eOHOro MaTepuaJa:

[Ipusma (HakJIOHHAs, TIpsiMasi, PABUIIbHAS) U €€ AJIEMEHTHI.
[Tapamnenenunen. CBOWCTBA NPSIMOYTOJIBHOTO
napauienenunena. Kyo. [lupamuna u ee snementsl. [IpaBunibHas

nupamuja.
Tema 5.2 Conep:xkanue y4eOHOr0 MaTepuaJa:
IIpaBunpHbIe MHOTOTpaHHUKH | IInomans noBepxHOCTH MHOTOrpaHHUKOB. [Ipocreiimme
B KU3HU KOMOMHAIIUY MHOTOTPaHHUKOB. BbIUKciieHNE 371IEMEHTOB
MPOCTPAHCTBEHHBIX puryp (pedpa, AMaroHau, yrisl).
[IpaBunIBHBIE MHOTOTPAHHUKH.
Tema 5.3 IIpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/IEP/KAHUE

[unuHap, KOHYC, ap U UX
CEYECHUs

(comep:kaHMe NPUKJIATHOTO MOIYJISA):

Hunmuaap, konyc, cdepa u map. OCHOBHBIE CBOMCTBA MPSIMOTO
KpYTrOBOTO LIUJIMH/PA, IPSIMOTO KPYrOBOTO KOHYCA.
N3o00pakenue Ten BpalieHus Ha miockocTu. [Ipencrapnenue 06
yceueHHOM KoHyce. CeueHus: KoHyca (MmapasuielibHOe OCHOBAHHIO
U TIPOXOJIAIIEe Yepe3 BEPIIUHY), CEUCHUS [IIHMHPA
(mapayuieTbHO U TIEPIEHINKYJIIPHO OCH), CEUCHUS 11apa.
Pa3Beprka nunmmHapa 1 KOHyca.

Tema 5.4

Conep:kaHue y4eOHOro MaTepuaJa:

OK 01, OK 04,
OK 06, OK 07,
IK 1.2, TIK 1.3,
[IK 1.4
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OO0BEMBI ¥ TUIOIAIN
ITIOBEPXHOCTEN TEI

O6beM npsiMoyrosibHOTO napasuienenunena. O0vem Kyoa.
O0BbeM npaMoi TPU3MbI U IHHpa. OOBEMbI TUPAMUIBI U
koHyca. O6beM mrapa.

Tema 5.5 IIpodeccuoHaANBHO-OPUEHTHPOBAHHOE COACPIKAHME 4
[Tpumepsl cumMeTpuii B (comep:kaHue MPUKIATHOTO MOYJIs1):
npogeccun [ToHATHE O CHMMETPUU B MPOCTPAHCTBE (LIEHTPAJIbHAS, OCEBAs,
3epkaibHas). O000IeHue MPEeACTaBICHUM O MTPABUIIbHBIX
MHOTOIpaHHHKaX (TeTpa’ap, Ky0, OKTa’p, JoIeKadp,
ukocadip). [Ipumepsl cummeTtpuii B mpodeccun.
Tema 5.6 Conep:xkanue y4eOHOr0 MaTepuaJa: 4
Pemenue 3anay. OO0beMbl U TIIOMAAN TOBEPXHOCTU MHOTOTPAHHUKOB U TeEIl
MHOrorpaHHHUKH U Tea BpAILICHUS.
BpallleHUs
KounrpouabHasi padora: «MHOrorpaHHMKH U TeJIa BPALlCHU» 2
Pasznes 6. Crenenu u kopuu. CteneHnas, nokasarejbHas U Jorapupmuyeckass pynkuuu (40 4.)
Tema 6.1 Conep:xanue y4eOHOIo MaTepuaJa: 6 OK 01, OK 02,
Crenennas GyHKIIUSA, €€ [ToHaTHE KOpHS N — O CTENEHH U3 JEHCTBUTEIBHOTO YUCIIA. OK 03, OK 05,
cBoricTBa. [Ipeobpazopanue | CBoiicTBa KOpHs N — oif ctenenu. [Ipeobpa3zoBanue OK 07,1IK 1.2,
BBIPAKEHUN C KOPHSAMU N — | UPPALMOHAIBHBIX BBIPAXKECHUM. [IK 1.3, IIK 1.4
OH CTENeHU
Tema 6.2 Conep:xanue yueOHOIro MaTepuaJa: 4

CBoMCTBa CTEIICHH C
palMOHAIbLHBIM U

[TonsiTHe cTEneHU C pallMOHATBHBIM MOKa3aTeneM. CTeneHHbIC
GyHKIIMH, UX CBOMCTBA U TpadUKH.

34



JIECTBUTEIbHBEIM

MOKa3aTeJIsIMU
Tema 6.3 Conep:kanue y4eOHOro MaTepuaJa: 4
Pemenne nppanoHaNIbHBIX | PaBHOCHMIIBHOCTE MPPALIMOHANBHBIX YPaBHEHUI. MeToabl X
YpaBHEHUI peleHus
Tema 6.4 Coaepxanue y4eOHOro MmarepuaJia: 10
[Toka3zatenbHast pyHkuus, ee | CTeneHb ¢ NPOU3BOIbHBIM JEHCTBUTEIBHBIM TOKA3aTEIEM.
cBoiicTBa. [lokazatenbHble | OnpenenieHne Moka3aTebHON (DYHKIIMH U €€ CBOMCTBA.
YpaBHEHUS U HEPABEHCTBA | 3HAKOMCTBO C IPUMEHEHUEM ITOKa3aTeNbHOU (pyHKIMK. Pemenne
IIOKAa3aTeJIbHBIX YPaBHEHUI METO/I0OM YPaBHUBAHUS [TOKA3aTEIIEH,
METOJIOM BBEJCHUS HOBOW MEPEMEHHOM, (PYHKIIMOHAIBHO-
rpaduyeckuM MeTo oM. Perienne nokasareabHbIX HEPABEHCTB
Tema 6.5 Conep:xanue yueOHOIro MaTepuaJa: 4
Jlorapudm uucna Jlorapudwm uucna. CpoiictBa gorapudmon. Oneparnus
JorapupMUpPOBaHHUS.
Tema 6.6 Conep:kanue y4eOHOT0 MaTepuasa: 6
Jlorapudmuueckas ¢pynkius, | Jlorapupmudeckas Gpynkuus u ee cpoiicta. [lonsarue
€€ CBOICTBA. Jorapudmuueckoro ypaBHeHus. Onepanus NOTEHIUPOBaHUSI.
Jlorapupmuyeckue Tpu OCHOBHBIX METO/1a PELICHHUS JIOTApU(PMHUUECKUX YPABHEHUM:
ypaBHEHUS, HEPABEHCTBA (GyHKUHOHATBHO-TPapUYECKUA, METO/1 MOTEHIIUPOBAHUS, METO/]
BBEJICHUsI HOBOM nepemMeHHo. JlorapudpmMuueckrie HepaBeHCTBaA.
Tema 6.7 IIpodeccnoHaIbLHO-OPUEHTUPOBAHHOE CO/IEeP:KAHUE 2

(coxep:kaHMe NPUKJIATHOTO MOYJISA):

35



Jlorapudmsl B mpupoje u

[Tpumenenue norapugma. Jlorapupmudeckas cnupaib B

TEXHUKE npupoze. Ee matemarnueckue cBoicTBa
Tema 6.8 Conep:kanue y4eOHOro MaTepuaJa: 2
Pemenue 3anau. Crenennas, | CreneHHas, mokasareibHas U jJorapupmMuyeckas QyHKIUU.
MoKa3aTeNbHas U Peuienne ypaBHEHUN.
norapupmMuyeckas GyHKIUN
KonTtpoJsbHas padora: «Crenenu u kopHu. CreneHHas, 2

NoKa3are/jbHas M Jorapupmudeckas QyHKIUN»

Paznen 7. DjeMeHTHI TEOPHH BEPOATHOCTEH U MATEMATHYECKOM CTATUCTUKH (24 4.)

Tema 7.1 Conep:xkanue y4eOHOr0 MaTepuaJa: 4
CoObITHE, BEPOSITHOCTD CoBMecTHBIE U1 HECOBMECTHBIE COOBITHSL. TeopeMbl 0
coObITus. CloXkeHue u BEPOSITHOCTH CYMMBI COOBITHI. Y CIOBHAsI BEPOSITHOCTb.
YMHOKEHHE BEPOSTHOCTEN | 3aBUCHMBbIE U HE3aBUCUMBIE COOBITHA. TE€OpEMBI O BEPOSITHOCTH
MIPOU3BEACHUS COOBITHS.
Tema 7.2 IIpogeccnoHAILHO-OPUEHTHPOBAHHOE COEPKAHHE 4
BepostHOCTh B (comepxaHue MPUKJIATHOTO MOTYJISA):
npodeccuoHaNbHBIX 3a7a4ax | OTHOCUTEIbHAS YacTOTa COOBITHS, CBOMCTBO €€ YCTOMUNBOCTH.
Crartuctuyeckoe onpezaeneHue BeposiTHocTu. OleHka
BEPOSITHOCTU COOBITHSI.
Tema 7.3 Conep:xanue yueOHOIro MaTepuaJa: 4

JuckperHas cinydanHas
BEJINYMHA, 3aKOH €€
pacrpeneneHus

Buapel cinydaitneix BenuuuH. OnpeiesieHue JUCKPETHOM
CIIy4yallHOW BEJIMYMHBL. 3aKOH paclpeeseHus TUCKPETHOMN
CJIIy4allHOM BEJIMYMHBI. Ee YnCiIoBbIE XapaKTEPUCTUKHU

OK 02, OK 03,

OK 05, IIK 1.2,

IIK 1.3, IIK 1.4,

IIK 2.3, [IK 2.4,

K 3.1, I[IK 5.1,
[IK 5.2
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Tema 7.4
3a1aun MaTeMaTUYECKOM

Conep:xxanue yueOHOro MmarepuaJja:
[lepBruHas 00pabOTKa CTATHCTHYECKUX JAaHHBIX. YHCIOBBIE

CTaTUCTUKHU XapaKTEPUCTHUKU (CpeHee apu(pMEeTHIECKOE, METHAHA, PA3MaX,
nucriepeust). Pabora ¢ Tabnuiiamu, rpadukaMu, 1uarpaMMaMH.
Tema 7.5 Conep:kanue y4eOHOro MaTepuaJa: 4
JJIeMeHTbI TEOPUH Bunel coObITHIM, BEpOATHOCTH COObITHI. Cll0KEHHE U
BEPOSITHOCTEH U YMHOXEHHE BEPOATHOCTEN. JIMCKpeTHas cilydaliHas BEIUYHMHA,
MaTeMaTH4eCcKoi 3aKOH €€ pacrpeaesieHus. 3aa4yl MAaTEMAaTUYECKON CTATUCTUKH.
CTATHCTHKU
KontpouabHasi padora: «J1eMeHThI TEOPUH BEPOSATHOCTEHN U 2
MaTeMATHYeCKOM CTATHCTHKH
KouncyabTanuu 4
IIpomexyTouHasi arrectauus (IK3aMeH) 6
Bcero: 218
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3. YCJIOBUS PEAJIM3ALIMA YYEBHOM JUCHUITIJIAHBI
3.1. TpeOGoBanusi K MUHHMAJIbHOMY MATEPHAJIbHO-TEXHHYECKOMY
o0ecneyeHun 1o
Peanuzanus yuyeOHON AMCUMILIMHBI TpeOyeT Hanuuus y4eOHOro kaOuHeTa
«Maremartukay.
Oo6opynoBanue yueOHoro kadunera Ne 8:
— M0CaJOYHbIE MECTA MO KOJUYECTBY 00YUaIOIIUXCH,
— pabouee MecTo mpernoaaBaTes,
— JIOCKa KJIacCHasl,
— KOMIUIEKT Y4eOHO-HArJISIAHBIX TOCOOMit o «MaTeMaTHKe»
— TaOJUUBI U MJIAKATHI IO TEMaM,
TexHnueckue cpeacTBa 00y4eHHs:
— KOMIIBIOTEP C JTUIEH3UOHHBIM IIPOTrPAMMHBIM 00€cIIeYeHUEM- paboyee MeCTo
YUUTEIIS;
— MYJBTUMEIUNHBIN ITPOEKTOD;
— DKpaH;
— ayJIMOBU3YaJIbHbIE CPEJICTBA- CXEMbI U TAOJIMLbI K JIEKIIUSIM B BHUJIE CIail10B

H 3JICKTPOHHBIX Hp@?;CHT&HHfI.

3.2. UudopmanmoHHoe odecneyeHne 00yueHust

[lepeueHbr peKOMEHIYyEeMBIX YyUYEOHBIX H3JaHHWH, HMHTEPHET-PECYPCOB,
JOTIOJTHUTEIHHOU JTUTEPATYPHI:

OcCHOBHbBIE HCTOYHUKH:

1. Bbyty3oB B.®., [Ipacosnos B.B. nox penakuueit Cagosaunuero B.A., 10-
11 xn. Maremaruka: anreOpa W Hadajga MaTeMaTHYEeCKOTO aHaln3a, TeOMETpHsI.
['eomerpus;

2. Bepuep AL, Kapnm A.IL., 10-11 kn. Maremaruka: anredpa v Hadamna

MaTEMaTU4YCCKOI 0 aHaJInu3a, TCOMETPHU,
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3. Bunenkun H.A., HWsames-MycatoB O.C., HIeapudypa C.N.
Marematuka: anreOpa 1 Hayajia MaTEMaTUYECKOTO aHAIN3a, reoMeTpust. Airedpa u
HayaJla MaTeMaTHYECKOro aHaJln3a;

4, I'ycer B.A., Pyoun A.I'. 10-11 kn1. MaremaTtuka: anreOpa ¥ Hadaja
MaTeMaTUYECKOr0 aHaJIN3a, TEOMETPUS;

S. Koznos B.B., Hukutua A.A., benonocoB B.C. u napyrue; non
penakiueir Koznopa B.B. u Hukutuna A.A. 10-11 ki. Maremaruka: anreopa u
Hayajga MaTeMaTU4eCKOro aHaJIn3a, FTEOMETPUS;

6. Konsrun FO.M., TkaueBa M.B., ®enoposa H.E. u apyrue. Anrebpa u
Havaja MareMatudeckoro aHammza. Komsruan HOM. u  gp. (10-11 i)
(bazoBbIit/ Y rinyOnéHHbIN);

7. Mepazisk A.I'., Homuposckuii JI.A., [Tononckuii B.b., SAkup M.C.; nox
penakuueit Ilomonsckoro B.E. Anre6pa u Hauana mMaTeMaTHMYe€CKOTO aHaU3a.
Mepznsx A.I'. (10-11) (ba3zoBsrit);

8. Mepszisk A.I'., Homuposckuii J[.A., I[lononckuii B.b., SAkup M.C.; non
penakuueit [logonsckoro B.E. 'eomerpus. Mep3nsk A.T'. (10-11) (bazoBblit);

Q. Mopakosuu A.I'., CemenoB II.B. MaremaTtuka: anreOpa u Haudana
MaTeMaTUYECKOro aHajau3a, reoMmerpus. AnreOpa M Hadajla MaTEMaTHYECKOTO
aHanu3a (B 2 4acTax);

10. Mopakouu A.I'., CemenoB I1.B., Anekcanaposa JI.A., MapnaxaeBa
E.JI. AnreOpa u Havyaja MaTeMaTndeckoro ananusa. Mopakosud A.T'. u ap. (10-11)
(bazoBbiit);

11. MypasuHn I'.K., Mypasuna O.B. Anrebpa u Hadajia MaTeMaTUIECKOTO
ananuza. Mypasun ['.K. (10-11) (ba3oBbrii);

12. MypasuHn I'.K., Mypasuna O.B. Anrebpa u Hadajia MaTEMaTHIECKOTO
ananusza. Mypasus ['.K. (10-11) (YryOnéunsiit),

13. Huxonsckuit C.M., IlortanoB M.K., Pemernukor H.H. u npyrue.
Anrebpa u Havana maremarudeckoro ananmusa. Hukomeckuit C.M. u ap. (10-11)

(ba3oBbIil/ Y riyOn€HHBIM);
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14. TloropenoB  A.B. T'eomerpus. Iloropemo A.B. (10-11)
(bazoBblit/ YinyOnéHHbBIN);

15. TlorockyeB E.B., 3BaBuu JI.U. I'eomerpus. Ilorockyer E.B. (10-11)
(YrnyOnéuuslii);

16. IlIparyceBuu M.JI., Cton6oB K.M., 'onoBun A.H. Anrebpa u Hauana
Marematudeckoro ananusa. [Iparycesuu M.A. (10-11) (YrnyOnéuusriit);

17.  Cwmupnos B.A., CmupnoBa U.M. I'eomeTpusi. CmupkroBa (10-11);

18. IHapeirun U.®@. I'eomerpus. [apeirun N.®. (10-11) (ba3oBsrii).

JlonoJiHUTeIbHbIE HCTOYHUKMU:

1. AmumoB II.A. u ap. Anrebpa u Hadana aHanuza. 10 (11) k1. — M.,
2015.

2. bammakoB M. M. Martemartuka: y4eOHUK JIsl CTYA. YUPEKICHUMN Cpel.
npo@d. oopazoBanus. —M., 2014.

3. bammakoB M. WM. Maremarunka. COOpHHUK 3amad  NpodUILHON
HaIpPaBJICHHOCTH: y4e0. mocoOue Il CTY. YUPEKICHUH cpell. npod. oOpa3oBaHusI.
— M., 2014.

4, bammakoB M. U. Martemaruka. 3agaynuk: ydued. mocoOue ajis CTY/I.
yupexIeHui cpen. mpod.odbpazoanus. — M., 2014,

4, bammakos M. 1. Marematuka. DJIeKTpOHHBIN yue0.-MeTO 1. KOMIUIEKC

JUISL CTY1. YUpexXaeHui cpea. npod. oopazoBanus. — M., 2015.

d. bammvakoB M. U. MaremaTuka (6a30Bsiii ypoBenb). 10 kimacc. — M.,
2014.

6. bammakoB M. U. MaremaTuka (6a30BbIif ypoBeHb). 11 kiacc. — M.,
2014.

7. bammakoB M. 1. Anrebpa u Hauana aHanu3za, reomerpus. 10 kinace. —
M., 2013.

d. bammvakoB M. U. Maremaruka (6a30Bb1ii ypoBeHb). 10 kimacc. COopHHK

3a1a4: yue6. nocodue. — M., 2008.
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6. bammakos M. W. MaTtemaruka (0a30BbIii ypoBeHb). 11 kiacc. COOpHUK
3a1a4: yue6. nocodue. — M., 2012.

1. Komsarun F0.M., TkaueBa M. B, ®eneposa H. E. u ap. Matemaruxka:
anredpa U Hayajga MaTeMaTUYeCKOro aHanuza. AnreOpa v Hadyajia MaTeMaTH4eCKOro
aHanm3a (0a30BbIi 1 yriyOiaeHHbIH ypoBHH). 10 kimace / mox pea. A. b. XKXwxdenko.
— M., 2014.

8. Kossirun FO.M., TkaueBa M. B., ®enepora H. E. u ap. Maremaruka:
anreOpa M Havajga MaTeMaTHYECKOTro aHamm3a. AnreOpa 1 Hadyajla MaTeMaTHIeCKOTO
aHanu3a (0a30BbIi U yriyOneHHbIM ypoBHH). 11 kitace / mon pea. A. b. Kuxdenko.

— M., 2014.

HNuTepHeT-pecypcesbl:

1. http://www.mathematics.ru (MartemaTtrika B OTKpPBITOM KOJUICIKE)

(mara obpamenus: 1.09.2023 r.);
2. http://www.allmath.ru (Bcs marematnka B omHOM Mecte) (nmara
obpamenus: 1.09.2023 r.);
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM

JUCHUATIIMHBI

KoHTposib M oOlLleHKa pe3yslbTaTOB OCBOEHHUS O0O0IIe00pa30BaTEIbLHOM

JAUCHUIIIIMHBI PACKPBIBAIOTCA UCPE3 NTUCHUINNIMHAPHBIC PC3YJIbTAThl, HAIIPABJIICHHLIC

Ha ¢opMupoBaHHE OOLMUX U MPO(EecCHOHANBHBIX KOMIIETEHIIMIM MO pa3aenaM u

TCMaM COACPIKAHUA y‘{€6HOFO Matcpualia.

CIIOCOOBI peIieHus 3a1a9
npodeccruoHaIbHON
JICATEIHPHOCTH
MPUMEHHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

OO01mas koMneTeHIus Pa3nen/Tema THN oeHOYHBIX
MepOoNpUsATHI
OK 01. Beibupatb P1, Temst 1.1,1.2,1.3 TecTtupoBanue

IT-o/c, 1.4

P2, Temsr 2.1, 2.2,
23,2.4,2.5,2.611—
o/c, 2.7

P 3, Temnr 3.1, 3.2,
3.3,3.4,35,3.6

P4, Temr1 4.1,4.2,
43,44,45,4.6,4.711
—0/c,4.8,4.9,4.10
PS5, Temsr 5.1,5.2,5.3
IT—o/c,54,5.5,5.6

P 6, Temn! 6.1, 6.2,
6.3,64,6.5, 66,6.711
—o/c, 6.8.

Y CTHBIN Onpoc
MareMaTu4eCKUi TUKTAHT
NuauBnnyanbHas
caMOCTOsATeNbHAas padoTa
[Ipencrasnenune
pe3yJIbTAaTOB
MPaKTHYECKUX padboT
3amnmTa TBOPUYECKUX
pabor
3anuTa UHIUBUIYaTIbHbBIX
MIPOEKTOB
KontposnbHas paborta
Brimmonaenue 3aganuii Ha
JK3aMEHe

OK 02. Ucnonb30BaTh
COBPEMEHHBIC CPE/ICTBA
MIOVCKA, aHAIHM3a U
HUHTEPIpETAINN
uH(popmauu, 1
nH(pOpMaITMOHHBIC
TEXHOJIOTUH JIJIS
BBITIOJIHCHUS 33124
poheCCHOHAIBHOM
TEATETBHOCTH

P1, Temsr 1.1,1.2,1.3
IT—o/c, 1.4

P 3, Temsr 3.1, 3.2,
3.3,3.4,35,36

P 6, Temsl 6.1, 6.2,
6.3,6.4,6.5,6.6,6.7 I1
—-o/c, 6.8

P7, Temsr 7.1, 7.2 11 —
o/c,7.3,7.4

TectupoBaHue
Y CTHBIN onpoc
MartemMaTu4ecKuM JUKTAHT
NnupuBunyanbHast
caMocCTosTeNbHas padoTa
IIpencrasnenue
pe3yJbTaTOB
MPAKTUIECKUX PabOT
3amnmTa TBOPUYECKUX
paboTt
3amuTa UHAUBHUIYaJIbHbBIX
IIPOEKTOB

KonTponbnas pabota
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Brmmonnenwne 3agagnii Ha
JK3aMEHE

OK 03. [LitanupoBats 1
peaTn30BbIBATh
COOCTBEHHOE
podecCHOHaTBEHOE U
JTUYHOCTHOE Pa3BUTHE,
MPEANPUHUMATEITECKYIO
JeSITETHPHOCTD B
npo¢hecCUOHAIBHOM
cthepe, UCIIOIB30BaTh

P1, Temer 1.1,1.2, 1.3
IT—o/c, 1.4

P2, Temsr 2.1, 2.2,
2.3,24,25,2611-
o/c, 2.7

P 3, Temsr 3.1, 3.2,
3.3,34,35,3.6

P4, Temp1 4.1,4.2,
43,44,45,46,4.711

TecTtupoBanue
Y CTHBIN onpoc
MareMaTu4ecKui JUKTaHT
NnnuBuayanbHas
caMOCTOATeNbHAs padoTa
IIpencraBienue
pe3yJIbTaTOB

IPaKTUYECKUX padOT
3amnmTa TBOPUYECKUX

3HaHMS M0 (PUHAHCOBOU —-o/c, 4.8,4.9,4.10 pabor
rPaMOTHOCTH B P 6, Temsl 6.1, 6.2, 3aluTa MHAUBUAYJTbHBIX
Pa3IMYHBIX )KU3HEHHBIX 6.3,6.4,6.5,6.6,6.7I1 MIPOEKTOB
CUTYaIMIX —o/c, 6.8 KonTtponbsHas pabota
P 7, Temsr 7.1, 7.2 I1 — | BeimojgHeHue 3a1aHui Ha
o/c, 7.3, 7.4 JK3aMeHe
OK 04. Db dexTuBHO P1,Temsr 1.1,1.2,1.3 TectupoBaHue
B3aMMO/ICMCTBOBATH U IT—o/c, 1.4 Y CTHBIN onpoc

paboTaTh B KOJIJICKTUBE U
KOMaH/Ie

P2, Temsr 2.1, 2.2,
23,2.4,2.5,2.611—
o/c, 2.7

P 3, Temsr 3.1, 3.2,
3.3,34,35,3.6

P4, Temr1 4.1,4.2,
43,44,45,4.6,4.711
—0/c,4.8,4.9,4.10

P 5, Temrr 5.1,5.2,5.3
IT—-o/c,5.4,5.5,5.6

MareMaTu4eCcKUM JUKTAHT
NuauBnnyanbHas
caMoCTOsTeNbHas padoTa
IIpencraBienue
pe3yJIbTaToB
MPAKTUYECKUX PadOT
3amnmTa TBOPUYECKUX
pabor
3anuTa UHIUBUIYaTbHBIX
MIPOEKTOB
KontposnbHas paborta
BrinosHenue 3aganui Ha
AK3aMeHE

OK 05. OcyuiecTBisiTh
YCTHYIO U IHCbMEHHYO
KOMMYHHUKAIIMIO Ha
roCy/1apCTBEHHOM S3bIKE
Poccuitckon denepanuu ¢
y4€TOM O0COOEHHOCTEe!

P1, Temsr 1.1,1.2,1.3
IT—-o/c, 1.4

P 3, Temsr 3.1, 3.2,
3.3,3.4,35,36

TectupoBaHue
Y CTHBIN onpoc
MarteMaTu4eCcKuM JUKTAHT
NnpuBuayanbHas
caMoCTOsITelIbHas paboTa
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COLIMAJIBHOIO U
KYJBTYPHOTO KOHTEKCTa

P 6, Temsr 6.1, 6.2,
6.3,6.4,6.5,6.6,6.711
—-o/c, 6.8

P7, Temsr 7.1, 7.2 11 —
o/c, 7.3, 7.4

IIpencraBienue
pe3ynbTaTOB
NPaKTHYECKUX padboT
3amuTa TBOPUYECKUX
paboT
3amuTa UHIMBUYaJIbHBIX
IIPOEKTOB
KoHntposnbHas padora
BrInonHenne 3aganui Ha
AK3aMeHe

OK 06. IIposiBisTh
rpak1aHCKO-
NaTPUOTUYECKYIO
IIO3ULHIO,
J€EMOHCTPUPOBATH
OCO3HAHHOE MOBEJECHUE HA
OCHOBE TPaJAUIMOHHBIX
00111e4eI0BEYECKHUX
IICHHOCTEM, B TOM YMCJIE C
y4€TOM rapMOHHU3AIUN
MEKHALIMOHAIBHBIX U
MEKPETUTHO3HBIX
OTHOILLIEHUH, IPUMEHSATH

P1,Temsr 1.1,1.2,1.3
IT—-o/c, 1.4

P4, Temr1 4.1,4.2,
43,44,45,4.6,4.711
—o0/c,4.8,4.9,4.10
PS5, Temsr 5.1,5.2,5.3
IT-o/c,5.4,5.5,5.6

TectupoBaHue
Y CTHBIN Onpoc
MareMaTu4ecKui JUKTaHT
NnunuBuayanbHas
caMOCTOsATeNIbHAas padoTa
IIpencraBienue
pEe3yJIbTATOB
MPAKTUYECKUX PadOT
3amnmTa TBOPUYECKUX
pabor
3ammTa UHIUBUIYaJIbHbBIX
MIPOEKTOB
KoHntposnbHas paborta

CTaHIAPTHI Brimonnenune 3amannii Ha
AHTUKOPPYHIIHOHHOTO AK3aMEHE
TIOBE/ICHHS

OK 07. ConericTBOBaThH P2, Temsr 2.1, 2.2, TectupoBaHue

COXPaHEHUIO
OKPY’KArOIIEH CPELBI,
pecypcocOepeKeHuIO,
OPUMEHSThH 3HaHUS 00
W3MEHEHUU KIIMMaTa,
MIPUHITUTIBI OEPEKIUBOTO
MIPOU3BOICTBA,

3¢ PeKTUBHO ACHCTBOBAThH
B UpPE3BBIYANHBIX
CUTYaIUsIX

23,2.4,2.5,2.6I1—
o/c, 2.7

P4, Temp1 4.1,4.2,
43,44,45,4.6,4.711
—0/c,4.8,4.9,4.10

P 5, Temsr 5.1,5.2,5.3
IT-o0/c,5.4,5.5,5.6

P 6, Tems! 6.1, 6.2,
6.3,6.4,6.5,66,6.711
—o/c, 6.8

Y CTHBIN OnIpoC
MarteMaTudecKuM JUKTAHT
NnupuBunyanbHas
caMoCTosTeNIbHas padoTa
IIpencrasinenue
pe3yJbTaToOB
MPAKTUIECKUX PabOT
3amnmTa TBOPUYECKUX
paboT
3amuTa UHAUBHUIYaJIbHbBIX
IIPOEKTOB
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KonTponbnas pabota
Brimosnenwne 3agagnii Ha

JK3aMEHE
IIK 1.1. IToxGupats P.1, Tema 1.3 TectupoBaHue
HanboJiee ONTUMAJIbLHBIC P.2, Tema 2.6 Y CTHBIN onpocC
pEeLIEHUS U3 P.4, Tema 4.7 MaremaTnueckuii TUKTAHT
CTPOUTEIBHBIX P.7, Tema 7.2 NuauBnnyanbHas
KOHCTPYKUUH U caMOCTOATeNbHAs padoTa
MaTepHUAJIOB, IIpencraBienue
pa3pabarbiBaTh y3ibl U pe3yJIbTaToOB
Je€Taau KOHCTPYKTHUBHBIX MPAKTUYECKUX PadOT
AJIEMEHTOB 3[aHUN U 3ammTa TBOPUYECKUX
COOpYKEHUH B pabor
COOTBETCTBHH C 3anmTa UHIUBUIYaJIbHbBIX
YCIOBUSAMHM IKCILTyaTallUU MIPOEKTOB
Y Ha3HAYEHUSIMU KonTtponrshas pabota
BrimonHenune 3amannii Ha
AK3aMEHE
IIK 1.2. BeinoiHATH P.1, Tema 1.3 TectupoBanue
pacueTsl U P.2, Tema 2.6 Y CTHBIN onpoc
KOHCTPYUPOBAHUE P.5, Tema 5.3, Tema MareMaTu4ecKui TUKTaHT
CTPOUTEIIbHBIX 55 NuauBnnyanbHas
KOHCTPYKIIUI P.6, Tema 6.7 caMoCTOsTeNbHas padoTa
P.7, Tema 7.2 IIpencraBienue
pe3yJbTaToOB
MPAKTUYECKUX PabOT
3amnmTa TBOPUYECKUX
paboTt
3anuTa UHIUBUIYaTbHBIX
MIPOEKTOB
KontposnbHas pabota
Brinmonnenue 3amanuii Ha
AK3aMeHE
IIK 1.3. PazpabaTsiBath P.2, Tema 2.6 TectupoBaHue
ApXUTEKTYPHO- P.5, Tema 5.3, Tema Y CTHBIN OIIpOC
CTPOUTEJIbHBIC YEPTEKU C | 5.5 MaremaTuyecKuil AUKTAHT
UCTIOJIb30BaHueM cpeact | P.6, Tema 6.7 NnpuBuayanbHas
P.7, Tema 7.2 caMOoCTOsITeNIbHas paboTa
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ABTOMATHU3UPOBAHHOT'O
IMPOCKTUPOBAHUA

IIpencraBienue
pe3ynbTaTOB
NPaKTHYECKUX padboT
3amuTa TBOPUYECKUX
paboT
3amuTa UHIMBUYaIbHBIX
IIPOEKTOB
KoHntposnbHas padora
BrInonHenne 3aganui Ha
AK3aMeHe

IIK 1.4. YuacTtBOBaTH B
pa3paboTKe MpoeKTa
IPOU3BOJICTBA paboT C
IpUMEHEHUEM
MH(}OPMAITMOHHBIX
TEXHOJIOT U

P.2, Tema 2.6

P.5, Tema 5.3, Tema
55

P.6, Tema 6.7

P.7, Tema 7.2

TectupoBaHue
Y CTHBIN Onpoc
MaremaTu4ecKuil JUKTaHT
NnunuBuayanbHas
caMOCTOsATeNIbHAas padoTa
IIpencraBienue
pEe3yJIbTATOB
MPAKTUYECKUX PadOT
3amnmTa TBOPUYECKUX
pabor
3ammTa UHIUBUIYaJIbHbBIX
MIPOEKTOB
KoHntposnbHas paborta
Brimonnenune 3amannii Ha
AK3aMEHE

IIK 2.3. [IpoBoauTh
OIIEPATUBHBIN y4ET
00bEMOB BBITIOJIHSIEMBIX
paboT U pacxoa0B
MaTepUaJIbHBIX PECYpPCOB

P.1, Tema 1.3
P.7, Tema 7.2

TectupoBaHue
Y CTHBIN onpoc
MartemMaTudecKuM JUKTAHT
NnupuBunyanbHast
caMoCTosTeNbHas padoTa
IIpencrasienue
pe3yJbTaTOB
MPAKTUIECKUX PabOT
3amnmTa TBOPUYECKUX
pabor
3ammuTa UHIUBHUIYaJIbHbBIX
IIPOEKTOB
KontposnbHas paborta
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Brmmonnenwne 3agagnii Ha

JK3aMeHe
IIK 2.4. OcyiecTBisTh P.1, Tema 1.3 TecTtupoBanue
MEPOIPUATHUSA 110 P.7, Tema 7.2 Y CTHBIN onpoc
KOHTPOJIKO KaueCTBa MaremaTuyecKuil AUKTAHT
BBITIOJIHAEMBIX padoT U NunuBuayanbHas
pacxoyeMbIX MaTEPUAIIOB caMOCTOATeNbHAs padoTa
IIpencraBienue
pe3ynbTaTOB
IPaKTUYECKUX padOT
3amnmTa TBOPUYECKUX
pabor
3anmTa UHIUBUIYaJIbHbBIX
IIPOEKTOB
KoHntposnbHas padorta
Brimonnenne 3agannii Ha
AK3aMeHe
IIK 3.1. OcymecTBisTh P.1, Tema 1.3 TectupoBaHue
OIlEpaTUBHOE P.7, Tema 7.2 Y CTHBIN onpoc
IUIAHUPOBAHUE MareMaTu4eCcKUM JUKTAHT
NeSATENbHOCTH NunuBuayanbpHas
CTPYKTYPHBIX caMoCTOsTeNbHas padoTa
MoApAa3AeICHNUN NpU IIpencraBienue
MIPOBEICHUH pe3ynbTaToOB
CTPOUTEIBHO-MOHTAXKHBIX MPAKTUYECKUX PadOT
paboT, B TOM Uucie 3amnmTa TBOPUYECKUX
OTJIEJIOYHBIX PaboT, pabor
TEKYIIEro PeMOHTa U 3anuTa UHIUBUIYaTbHBIX
PEKOHCTPYKITUU MPOEKTOB
CTPOUTENIHHBIX 0OBEKTOB KonTtponrsHas pabota
Brimonnenue 3aganui Ha
JK3aMeHe
IIK 4.3. [Ipuaumats P.2, Tema 2.6 TectupoBaHue

y4acTUE B IMATHOCTUKE
TEXHUYECKOTO COCTOSIHUS
KOHCTPYKTHUBHBIX
AJIEMEHTOB
AKCILTYaTUPYEMBIX

Y CTHBIN onpoc
MartemMaTudecKum JUKTAHT
NnpuBuayanbHas
caMoCTOsITelIbHas paboTa
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3JlaHUI, B TOM YHUCJIEC
OTAEJIKH BHYTPEHHUX U
HAPYKHBIX [TOBEPXHOCTEN
KOHCTPYKTUBHBIX
AJIEMEHTOB
AKCIUTYaTUPYEMBIX 3[TaHUI

IIpencraBienue
pe3ynbTaTOB
NPaKTHYECKUX padboT
3amuTa TBOPUYECKUX
paboT
3amuTa UHIMBUYaIbHBIX
IIPOEKTOB
KoHntposnbHas padora
BrInonHenne 3aganui Ha
AK3aMeHe

IIK 4.4. OcymecTBisTh
MEPONPUATHSA 110 OLEHKE
TEXHUYECKOTO COCTOSIHUS
Y PEKOHCTPYKLHH 30aHUN.

P.2, Tema 2.6

TectupoBaHue
Y CTHBIN Onpoc
MaremaTu4ecKuil JUKTaHT
NnunuBuayanbHas
caMOCTOsATeNIbHAas padoTa
IIpencraBienue
pEe3yJIbTATOB
MPAKTUYECKUX PadOT
3amnmTa TBOPUYECKUX
pabor
3ammTa UHIUBUIYaJIbHbBIX
MIPOEKTOB
KontposnbHas paborta
Brimonnenune 3amannii Ha
AK3aMEHE

IIK 5.1. CocraBiieHue
CBOJIHBIX CHICITU(DHKAIIHHA
U TaOJIMI] TOTPEOHOCTH B
CTPOUTEIBHBIX U
BCIIOMOTaTeIbHBIX
MaTepuanax u
o0opy0BaHUHU

P.1, Tema 1.3
P.7, Tema 7.2

TectupoBaHue
Y CTHBIN onpoc
MartemMaTudecKuM JUKTAHT
NnupuBunyanbHast
caMocCTosTeNbHas padoTa
IIpencrasienue
pe3yJbTaTOB
MPAKTUIECKUX PabOT
3amnmTa TBOPUYECKUX
pabor
3ammuTa UHIUBHUIYaJIbHbBIX
IIPOEKTOB
KontposnbHas paborta
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Brmmonnenwne 3agagnii Ha

DK3aMEHE
IIK 5.2. ®opmupoBanue P.1, Tema 1.3 TecTtupoBanue
0a3bl JaHHBIX IO P.7, Tema 7.2 Y CTHBIN OnpocC

CTPOUTEIHHBIM U
BCIIOMOTaTENbHBIM
Marepualiam u
000pyI0BaHUIO B
MPUBSI3KE K MOCTABIIMKAM
1 (MJIM) IPOU3BOIUTENSIM.

MareMaTH4eCKUM TUKTAHT
NnnuBuayanbHas
caMOCTOATeNbHAs padoTa
IIpencraBienue
pe3yJIbTaToOB
IPaKTUYECKUX padOT
3anmra TBOPUYECKUX
pabor
3aluTa MHAUBUAYJTbHBIX
MIPOEKTOB
KoHntposnbHas padorta
BrimonHenune 3amannii Ha

OK3aMCHC
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S. KOHTPOJIBHO-OHEHOYHBIE CPEJICTBA

KOHTPOJIBHASI PABOTA Nel. BXOJTHOM KOHTPO.Ib

3

1. Beruuciuts: 1 1 +5
6 15

7 1 11 4
a)65, 6)65, B)65, F)6Z

8

2. 3anmcath B BUJIE ACCATUYHON ApoOH I

a) 0,(82); 0)0,(72);  B)0,(73); 1) 0,75).
3. Haiitu 27% ot uncaa 60

a) 678, 6) 16,2, B)75,4, F) 14’8
4
4. Beraucauts: ((0,5)72)%: G)

a) 32; 6)<; B) 64; r) 256.
5. Boruncenurs: 7% A5

a) 3v5; 0) 6; B)V5; r) 5.

k-4 K2-8Kk+16
6. YopocTuts: — :
K+4 k?—-16

a) 1; 0) k+4; B) K-4; r) x>-16.

7. B tpeyronsauke ABC Haiitu sin A

a) 1,2;
0) 0,8; >
B) 0,4; |_
r) 0,6. A 4
8. Penmts ypaBHenue : x°-4=7x-14
a) X1=2; X2=5; 0) x=5; B) X1=8; x2=1,; ) x=2.
9. Jlst KakuX ypaBHEHUH YKa3aHbl IPABUIBHO BCE PEILICHUS:
a) x2-2x-3=0; x1=-1; X2=3.
0) x>+4x=0; x=4
B) x?-16=0; x=-4
T) 2x2-x-15=0. X1=2; X2=3.
6 —3x>—2x

10. Ha kakoM puCyHKE U300paXXEHO PELIEHUE CUCTEMBI HEPABEHCTB: {
pucy p p p 9 + 6x > 3x



X

6) e o
3 X

B) O/ -
3 X

r) 4 o—>»
-3 6 X

11. Yka3aTh NpaBHIIbHOE PEIeHHe HEPAaBEHCTBa: X2-2x>15
a) X =€ (—o0; —3) U (5; +0); 0) x =€ (—3;5); B) x =€ (1;3); r) X = (5; +0).

12. Ha pucynke n3o0paxen rpapuk ¢pynkuuu y=f(X). Kakoe u3 npuBeneHHBIX yTBEPKICHUN
BEpPHO?

y a) f(x)>0 mpu x€(2;5);
0) f(X)<0 mpu x€(-2;5);

B) f(X) >0 mpu x€(-2;5);

13. HaiiTu miomaas npsMOyrolbHOTO TPEYTOIbHUKA, THIIOTEHY3a U KaTEeT KOTOPOT'O PaBHBI
COOTBETCTBEHHO 5 U 4.

a) 32 xB.ex.; 0) 16 xB.ex.; B) 6 KB.€]I.; r) 9 KB.€I.

14. Berauciuts sin 30°

S

a) 0; 6)=: B) I; r)
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KOHTPOJIBHASA PABOTA Ne2. OCHOBBI TPUTTOHOMETPHUHA

3ananue 1. BoIIoJHUTH NEepeBO B PaAHAHbI U TPAAYChI

1. 15°
2. 40°
3. 3%Tpaz[.
4. 7?ﬂpaa.
o. i—zpaa.

3ananue 2. Ucnoab3yst popmyJibl €J105KeHUS] BHINIOJHUTH 3aJaHUS:

1. BoruncnuTh ¢ momMoIsio (opMyIl CIOKEHUS:
sin 15°
2. YIpocTUTh BeIpaKEHUE, UCTIONB3Ys (DOPMYIIBI CIIOKESHHUS:
in(3+a)~sin(3-a)
sin(=+a)—sin{=——a«a
3 3
3. Hatinute 3HaueHne BhIPAXKEHUS:

sin 12° cos 18° + sin 18° cos 12°
4, YIpocTUTh BeIpaKEHUE:

sin(a + B) —sinfB cos a
sin(a — B) + sinff cosa

S. YHpOCTUTH BBIpAXKEHUE:
sin(45° + a) — cos(45° + a)
sin(45° + a) + cos(45° + a)

3ananmue 3. Ucnoub3yst popmyJibl NIpUBeAeHUS BBINOJIHUTD 3aJaHUS:

1. YHpoCTUTh BBIpaXKCHHUE:
s
cos (7 — a)
2sina
2. YIpocTuTh BeIpaskeHue:
3 T .
tan (7 — a) -tan(m + a) — cos (E + a) - sin(mw + a)
3. YHIpocTuTh BeIpaskeHue:
3 T ) T (3
cot (7 + a) * tan (E — a) + cos(m — @) - sin (a — E) + sin (7 — a) ~cos(m + a)

4. Haiitn yncnoBoe 3HaU€HUE BBIPAKEHUS

sin 315 - cos(—210) - tan 300 - cot(—240)

5. Haiitn yncioBoe 3HaueHNE BbIPaKEHUS:
sin 240
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3ananue 4. Ucnosb3yst 0CHOBHbIE (OPMYJIbI TPUTOHOMETPHUM BBINOJHUTH 3aJaHUSA:

1. Haitaure uncnoBoe 3HaUCHUE BBIPAKEHUA:
Sin— + cos? = — tan —
6 3 4
2. YupocTute BolpakeHUE:

(sina — cos a)? + sin 2a
3. YHpOCTUTE BBIPAKEHHUE:

(1—=cosa)-(1+ cosa)
sina

4, JI0KaXKHUTe TOXKAECTBO:
(sina + cosa)? + (sina — cosa)? = 2
o s
5. Haliure 4ncioBoe 3Ha4CHUE BBIPAKCHHUS IIPH @ = -

1+ cos2a — sin 2a

1—cos2a —sin2a

3aganue 5. [locTpouTs B 0JJHOM cucTeMe KOOPAMHAT Tpu rpaduka. Haiinure nepuoanl

AAHHBIX rpadukoB

A)y =sinx
b) y = sin4x
B)y = sing
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1.

2.

3.

4.

5.

KOHTPOJIBHASI PABOTA Ne3. IPUMEHEHME ITPOU3BO/JHOM K
HUCCJEJOBAHUIO ®YHKIUNA

Haiinure npupamenue gpynkuuu f B Touke Xo:
f(x) =§ Xo = —2 Ax = 0,5

Haiinure npupamenue gpynkuuu f, Ax B Touke Xo:
fx) =x%*+3x Xo=—-25 x=-26

CtopoHbI IPSAMOYTOJIbHUKA paBHBI 6 1 12 cMm. Haliiute npupaiieHue ero miomaan, eciu
KaKIYI0 U3 CTOPOH yBennuuiau Ha 0,8 cm.

Haiinure npupamenue gpynkuuu f, Ax B Touke Xo:

f(x) =tg*x Xo =% x =

Ha pucynke nzo0paxeH rpaduk 1BukeHus Besnocunenucra. Haiiiure cpeaHioo

wla

CKOPOCTDb ABUIKCHUSA BEIIOCUIICANUCTA 3a ITPOMEIKYTOK BPEMCHHA [O, 5]

10.

11.

12.

13.

14.

15.

Haiiti npon3BoaHyt0 QyHKIUU:
f(x) = 4x> — 10x? + 6x + 2
Haiitu npousBoiHyI0 (QyHKIMH:

f(x) = (x3+3x%)-(x2-18)

HaiiTi npon3BoHyI0 GyHKIMH B Touke X = —/17:
fx)=3x—-1
Haiitu mpon3BonHyto QyHKIMH B TOUKe X = —2,5!
x—1
&)= x+2

Haiiti npoun3Boanyto QyHKIUU:

fl) =Vx-(2x-5)

y = (x? + 5x + 8)°
12

e

y=vx3+1

y = 7/11—13511 + 7x8

y = sin(21x?% + 6x + 8) - cos(2x + 3)
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KOHTPOJIBHASA PABOTA Ne4. IEPBOOBPA3HAS U UHTEI'PAJI

1. Haiiaute nepBooOpa3Hyro GyHKIINU:
f(x) = (12x° — 45)dx

2. Haiigute mepBooOpa3HyrO PYHKIIUH:
f(x) = cosxdx

3. Brpluucnure uHTErpa:
5

f4dx

2

4. BpluucnuTe UHTETpa:

4
j(x2 — 6x + 9)dx
1

5. Brbrumcnure uHTETpa:

TL'
3
f dx
cos? x
0
6. Haiigute mepBooOpa3HyrO QYHKIIHH:
f(x) = (15x* + x)dx

7. Haiigute mepBooOpa3Hy0 QPYHKIINU:
f(x) =(2+sinx)dx

8. BwrumcnuTe MHTETpA:

sinx dx

O\Nm

9. BrwrumcIUTE MUHTETPA:
1

f(x2 + 8x + 16)dx

-5

10. BerauciuTe MHTETpAI:

9
JS\/}dx
1
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KOHTPOJIbHASI PABOTA Ne5. CBOMCTBA CTEIIEHU

3aganue 1. Beruncaurs:

3a4*W 6. 3\)/—*3\)/5
a—Z

2. 7. o=\
(J17) - 121+ % (V%)
(V15)" — V324 + o

+ \/(@—1)*(x/ﬁ+1) S V2053

10.
\/(7—@)%@ 9, |74 3 |4 (_1>2
64 9801 7 9 8

3ananme 2. PelunTh MppannoHaibHble YPABHEHUS:

1. Vx2 -3 =1 2. Vx+5 —Vx =1

3. V3x—1=+Vx-2 4, Vx+5++vV5—x =4

5. V2 —x+1=+vV2x2 -1 6. V3x+4+Vx—4 =2Vx

7. V2 —x—6=+x—4 8. Vx+1 -9 —x =+2x—-12
9, Vx+1=x-1 10. V16—x% =4—x

11. V7—-x=x-1 12 2+ 11+Vx2+11 =42

13. V4+2x—-x2=x-2 14, xX®*+VxZ+2x+8=12-2x
15, x—Vi+4x—-x2=1 16. J&x—1)*(x+3)=+5

17.  V2x+6-Vx+1=2 18. V1—-2x —V/13+x =Vx+4



KOHTPOJIBHAS PABOTA Ne6. IOKA3SATEJIBHASA ®YHKIIUA

3amanue 1. Pemiuth nokasareabHble yPABHCHUA:
3+x

1. 3¥ =972 2. (5x2+x—2) =1

3. 3v_ (l)z_x _ 94 4. 16+ 382355 =128

3

5. 27x3%9 -9l =9 6. 9*—24x3*-81=0
7. 2%r - 227 =15 8. 25*=6x5-5
9. 5273 -2x5"2=3 10. 2¥ —2¥* =15

3ananue 2. Pemuth noka3arejibHble HEPABEHCTBA:

1. 4°72*<0,25 2. 04%**1>0,16
3. 2374217 > 40 4, 3¥+2 4 3x+1 4 3% < 39
5. 2% > 2%+2 AR
6. (9) = (3)
7. 8x2¥1-2%>48 8. 284+23%<9
9. 3* =—-x+4 (pemmnth rpaduUECKUM 10.3"1 =28 (pewnTh

CII0CcOOOM, BBITIOJIHUTBH IPOBEPKY)

3aganmue 3. [loctpours rpadguk nokasarejibHON GyHKIUK:

y=3"

CI0coO0M, BBITIOJIHUTD ITPOBEPKY)

rpaduyecKkum
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KOHTPOJIBHAS PABOTA Ne/. JOI'TAPUOMHUYECKASA ®YHKIUA

3ananue 1. BoIYMCIMTD, HCIIOJIb3YSl OCHOBHbIC CBOMCTBA JIOrapu(MoOB:

1. logg 64 — log; 81 6. 1(1)(:1%_229

2. 72+logr3 2 2 4 310856

3. logs5+1logs5 8. logs 16 * log, 25

4. log, 48 —log, 3 9. 3619865 4 101-log102 _ glogz3
5. log; 49° 10. logs 75 — logs 3 + 2'0g23

3aganue 2. [loctpouts rpadpuku GyHKIMIA:

1. y=logyx

2. y=logix

4

3ananue 3. Pemiuthb jorapugmMudeckue ypaBHEeHUs:

1. log;(4 —x) =4
2. logs (x% + x) = logs(x? + 10)

3. log:1(7 — 8x) = =2

4, logz(5 —x) + logs(—1—x) =3

5. Pewmuts cucreMy ypaBHEHUI:
logi,(u+v)=1
log,ou +log,pv=1

3ananue 4. Pemunts JiorapupmMuyeckue HepaBeHCTBA!

1. log,(x% + 3x) < 2

x+1

2. log, (T) >1
3. lg(x—2)+1g(x—5) <Ig4
4. log,(x+ 1) + log, x < log, 2

5. logs(x—3) <2
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KOHTPOJIBHASI PABOTA Ne8. IIPSIMBIE U ITVIOCKOCTHU B TIPOCTPAHCTBE
Yacrs 1. 3aganue ¢ BHIOOPOM OTBETA

C) DC, BC,DA. C 1B,

B) IlapannensHsl

D R TAL A2 A3 A4 A5
' Kakoit miockoctu He Ha kakuX mIOCKOCTSIX B kakoit Touke ITo kakoi npsiMoi Kakue npsimble Jiexxar B
M NPUHAUIEKUT TOUKa A? | nexut npamas DB? MIEPECEKAIOTCS IIPsAMasi | MEePECEKArOTCs miockoctu BDC?
A) ADC u ADB PC u mmockoctb wiockoctd ABC n A) DB, AC,DK. AB
A C A) PDB B) ADC| B) ADB u ABC ADB? ADC? B) KB, DA,DK. CP
P C) APC ) BDC | C) ADB u DCB C) DP, DC,DK. CA
B 1) DKB u DCA A) P B) C A) DB B) DC | /1) DB, DC,DK. CB
0 A ) D O AC ) BA
1. B C A6 A7 A8 A9 Tyro HaTAHyTast HUTH
AL YKaxuTe TOUKy YKaxuTe npsMyro [Tnockoctu o u 3aKperuieHa B Toukax 1,2,3,4,5,
M i repeceyeHust npsiMmon NepeceyeHns MI0OCKOCTeN nepeceKaroTcs 1o PAcCIIOIOKEHHBIX Ha CTEPKHIX
)_B] i [ MD c m1ockocTsio ABC u ABB; mpsMoirt  ¢. Beibepure SA,SB,SC. Vkaxure KOIn4ecTBO
1 ABC BEPHYIO 3aITHCh: TOYEK B KOTOPBIX OTPE3KH HUTH
A D A)D B) C A) DB B) DC A) axf=c B)aNp=c COTPUKACAIOTCS
OA DM C) BC 1) AB Oalp=c Ianp= A) 0 B) 1
C 02 3
B X Al10 All Al2 B c Al3
Al ~ Kak pacnonaratorcs Haiinute yron mexny Haiinure Touky A — 4 Hatinure pédpa,
\i p| If npsmbie AD; u D1C4? npsimeiMu AD; 11 BB IIEpECEUEHHUS IPSAMBIX } napajulelbHbIE TPaHU
B)t\_ l A) mapannenbHbl A) 18(° B) 60° DCu CC; )_E:_ _ JJc, ABB:A;
B) nepecekatorcs C) 90° ) 45° A) D B) C A “ A) AD, BC, A;1Dy, B1C,
A D C) nepreH UKy IISIPHBI O A D) K ! JFat—— '». B)AB,BC, Ai1D;, B:iCy
A b C) DD, CCy, C1Dy, DC
3 1
B C Al4 Al5 Al6 Al17
VYxaxure péopa, Bribepute BepHoe Kak pacrnionosxensl Otpeszoxk BD
A MEPICHIUKYIIPHBIC YTBEPKICHUE JPYT K Ipyry pébdpa MEPIIeHNKYIISPEH IOCKOCTH
lB C mnockoctd ABB; A) AD|| BA B) AB L DiC; | ky0Oa, BBIXOISILHUE U3 o. CD smisercs::
)—' 7 ! A) DA, BC,CC:. AB C)DC || BC ) DC LBC | OXHOM BEpIIMHBI? A) Ilepnenauxynspom
A 5 B) CB, DA,D1A;. C1B; A) [lepneHAUKYISIPHBI B) HaknonHoii

C) Ilpoexrueit HAKJIOHHOH
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B

Dl

Al8

Ykaxute o0uii
HEPICHIUKYJISP JUTS
npsameix AD u CCy

A) DC B) CA
C) DD, ) BC

Al9

ITnockoctu ou B
napauienbHbL KakoBo B3arMHOE
pacrionoxenye npsvMbix AD n
BC?

A) Ilepecekarorcst

B) CxpemmBarorcs

A20

[IpsiMble @ 1 b mapaniensHble W JeKaT B
IJIOCKOCTH 0. Uepes3 KaKayro M3 3THX IPsSMBIX
TIPOBEJIEHA IUIOCKOCTh, MEPIEHINKY/IpHas o . KakoBo
B3aMMHOE PACTIONIOYKEHHE TIOTyIeHHBIX TIOCKOCTEH?
A) Tlepecexarorcst B) CkpermBarotcst

C) INapawienbHbI J1) CoBranaror

Yacrs 2. 3ajaHue ¢ KpaTKUM OTBETOM

B1

Yepes konusl otpeska MN u ero
cepeauny K mpoBeneHbl
napauieNIbHbIE IPSIMBIE,
NepeceKaroIe INIOCKOCTh 0 B TOUKaxX
M1, Ny u K;. Haiimure sy otpeska
KK, ecrm otpezok MN He miepecekaeT o 1
MM;=6cM, NN=2cm.

L7
e

B2

Jlansl 1Be mapasuieabHbIe TNIOCKOCTH.
UYepes Touku A u B ogHol u3
IJIOCKOCTEN IIPOBEJICHBI JIBE
napasJieNbHbIE IPSIMbIE 10
nepecedeHus B Toukax Ay u Bi.
Haiinute nnuny otpe3ka Ai Biecnau

B3
N3 Toukn M npoBezieHbl K
IJIOCKOCTH 0. JIO TIepeceyeHrs B
Toukax N u K mga orpeska. Touku D
n E—cepemunpt otpeskoB MN 1 MK
Haiimre iyiny otpeska NK, ecn DE
=4cm.

AB=10cwm.

B4

Yepes BepIIMHY OCTPOTO yria
MPSIMOYTOJIEHOTO TpeyroiasHuka ABC ¢
npsimbM yriioMm C mpoBeneHa npsimast AD,
MEePIeHIUKYIISpHAs IFIOCKOCTH TPEYTOJIbHUKA.
Uemy paBHO paccTosiHHE OT Touku D 10
BepmmHbl C, eciit AC = 6 cm; AD = 8 cwm.

BS

45%

Haknonnas paBHa 2 cM.
Uemy paBHaA IPOEKLMS
3TOU HAKJIOHHOH Ha
TJIOCKOCTb, €CIIN
HaKJIOHHAsI COCTaBIISIET C
IIJIOCKOCTBIO YI'OJI PABHBIN

A

Bé6 B7
OTpe3ku IByX HAKJIOHHBIX, Han xy0
nposeéHnbie 13 oaHol Touku 10 | ABCDA1B1C1D; ..

MepeceyeHHs C MIOCKOCTHIO,
paBHsI 15 u 20 cM, npoexius
OJIHOTO U3 OTPE3KOB paBHa 16 cM.
Haiinure npoekuuo apyroro
OTpe3Ka.

UeMy paBeH yroy Mexay
mockocTbio A1B1CiDy u
MIOCKOCTBIO MPOXOAAIIEH
uepes npsmeie A1B; u CD

Yacrts 3. 3aaHne ¢ pa3BEPHYTHIM PEIICHUEM

\
<HLb

C1

W3 Touku A K IIJIOCKOCTH O
nipoBezieHbI pa otpeska AC 1 AB . Touka
D npunamiexur AB, Touka E
nprHapIexuT AC. DE mapamiensHa o 1

paBHa 5 cm. Haittu iiny otpeska BC,
AD 1

e — T = T.
BD 3

C2
N3 Toukn O mepecedeHus AuaroHaneu
kBaapata ABCD k ero miuockoctu

BOCCTAHOBJIEH NepneHaukyasip OM Tak, 4To
£ OBM = 60 . Haijmure xocrnye yma ABM.

C3

W3 Touku A mocTpoeHsl Tpu
B3aUMOIIEPIICHTUKYISIPHBIX
orpeska AB, AC u AD.
Haiinmure qymay otpeska CD
ecmu AC=a, BC=8,BD=c¢

C4

B ky0e co
CTOPOHOM a
HaWJIuTe
[PACCTOSIHUE MEXTY

mpsmeiMu BD1 u
CCi.
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KOHTPOJIBHASA PABOTA Ne9. MHOT'OT'PAHHUKH

1. ITocTpouTs ABYrpaHHBINA YIOJI.
2. K kaxx1oMy MHOrOrpaHHMKY YKaXUT€ OyKBY COOTBETCTBYIOIIEIO HM300pa)k€HHsI MHOI'OI'PaHHUKA
¢ pucyHKa 1:

- HAKJIOHHAS APUBMA ... oo e e e
- NPAMASL APUBMA ... e e e e e e
= NUDAMUOQ ... o e ve e e v aenns
- NPABULLHBIU 000eKAIOP ... ... ... ... ....

i
: ¢
7 :"”?3 {1 'l
VA ! i
/ i !
/ 4/ / FN
VAN,
A b B r
3. Tetpanap - aTo
a) NOBEPXHOCb, COCTNAGAEHHAS U3  MPEY20JIbHUKOS
b) NOBEPXHOCTb, COCIAGAEHHASA U3 NAMU MPEY2ONbHUKOE
c) napaiienospamm u Yemsoipe mpey20ibHuKa
d) NOBEPXHOCb, COCNABACHHAS U3 YeMbIPEX MPeY2OlbHUKOG
4. [Inomaap 60KOBOI MOBEPXHOCTH MPSIMOM MPU3MBI PaBHA
a) npoussedeHuIo nepumempa 0CHOBAHUSL HA 8bICOMY NPU3MbL
b) npou3eeoeHuio nepumempa OCHO8a s Ha anogemy
c) npouseedenuio pebpa 0CHOBANUSA HA BbICOMY NPUSMBbL
d) npoussedenuio pebep 0CHOBAHUA HA 8bICOMY NPUIMbI
5. Kakue u3 yrBepxeHUI CIIpaBeIUBBL ATl IPABUIIBHOM TUPaMUJIBL:
a) - 6 €€ OCHOBAHUU 1eHCUM NPAGUTLHBIL MHO20Y20IbHUK,
b) - ce e€ epaHu NPAasUIbHbIE MHO20Y20IbHUKU,
c) - ATIO®EMOM nasvisaemcs 6v1coma npagunbHotl nupamuobl;
d) - OMpe30K, COCOUHAIOWUL BEPULUHY NUPAMUObL C YEHMPOM OCHOBAHUSL, ABNAEHICS €€ 8blCOMOL,
e) - 8ce 60K0Gble 2PaHU NPAGUNILHOL NUPAMUOLL PABHDYL,
f) - OCHOBAHUEM NPAGUTILHOU NUPAMUOLL MOJICEm DbIMb Keaopam,
9) - OCHO8AHUEM NPAGUTILHOU NUPAMUOLL MOJICEm DbIMb Mpaneyusi;
6. U3 touex A u B, nexxammx B rpaHsAx ABYTPaHHOTO yTia, OMyIIeHBI MepIeHaIuKyIsapsl AA1 u BBy

Ha pebpo yria. BulmomHuTh ueprex, Haiiti otpesok AB, ecimu AA=10 cm, BBi=12 cm, AiBi=5v/5,
coso=0,6.

7. B HakJIOHHOH TPEYrobHOW MPU3Me PACCTOSHHS MEX,y OOKOBBIMHU pebpamu paBHbI 9, 12, 15 cm.
Haiigure paccrosHme Mmexay Oonplieil OOKOBOWM TpaHBIO M MPOTHUBOJEKANUM OOKOBBIM pPEOpPOM.
BrINOTHUTE yepTeXK.

8. V napaienenurena Tpu TpaHu UMEKT twiomans 4, 5, 6 cm? UeMy paBHa TOJIHAs TIOBEPXHOCTH
napajuJleNenune1a. BoIIOJHUTE YepTEeXK.

9. BokoBoe pebpo mpsimoro napajuienenunena 8 cM, CTOpoHb! ocHoBaHus 16 u 11 cm, a oxHa u3
nuaroHanei ocHoBanud 15 cM. HaliiuTe nuaronanu napasuienenumesa.

10. OcHoBaHNe MIPAMUIBI — ITAPAILIEIOTPAMM, Y KOTOPOTO CTOPOHKI 2 1 14 ¢M, a 01HA U3 AWaroHaICH
16 cMm. BeicoTa nupamMuasl IpOXOANUT Yepe3 TOUKY IepeceueHus auaroHaneil u pasHa 6 cm. Haiinnre
00KOBOE pedpO MUPaMHIbI, BEITIOJIHUTE YEPTEK.
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KOHTPOJIBHASI PABOTA Nel0. IEHCTBHUS C BEKTOPAMU

YpoBeHns A:
3anoJHUTE MPOIYCKH.

1. BekTOpOM Ha IJIOCKOCTH Ha3bIBACTCSA

2. Bekrop uzo0paxaercs

3. Moaynem BEKTOpa Ha3bIBACTCS

4, I[Ba BCKTOpPA B IIPOCTPAHCTBEC HA3BIBAIOTCA IIPOTHUBOIIOJIOKHO HAIIPABJIICHHBIMH,

CCJIn

5. Ilpn yMHOX€EHHH BEKTOPA HA YUCIIO

6. I[Ba BCKTOpPAa CUUTAIOTCA paBHBIMH, CCIIN

7. HyneBoii BEKTOp KOJUTMHEAPEH BEKTOPY.

Yposens B:
8. Haiinute koopauHatel BekTopa, eciid A (5;-1;3) u B(2;-2;4).
9. JlaHb! BekTOpBI 2 72} b 4:_3}. HaI‘/JII[I/ITelﬁéi} E1
10.anst Touku A (0; 0; 2) u B (1; 1; -2). Ha ocu OV naitaute Touxky M ( 0; y;
0), paBHOoygan€Hnyro oT Touek A u B. Touka O — Hauano koopauHAT.
Yposens C:

11. SAsnstores sm Bektopsl AB u CE komnmuneapusivu, ecu A (5;-1;3) ,

B (2;-2;4),C (3;1; -2), E (6;1;1)?
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KOHTPOJIBHASA PABOTA Nell. TEJIA BPAIIEHUSA

1. Panuycel Tpex mapoB paBHbl 3, 4, 5 cMm. Onpenenuts paguyc mapa, 00bem
KOTOPOT'O paBeH CyMMe 00BEMOB TPEX IIAPOB.

2. Pamnyc ocHoBanus mwmHzapa paseH 10cMm, BeicoTta 15 cM. Hampure
JIaroHajab OCEBOTO CEYCHHUsI. BBIITOITHUTD YEPTEXK.

3. OO6pa3yromias kKoHyca paBHa 18 cM. Yroa Mex 1y 00pa3yroIiei 1 mIOCKOCThIO
ocHoBanust 60 °. HailiTu BBICOTY M IUIOLIAJb OCHOBaHHUS KOHYyCa. BBITOIHUTH
YEPTEK.

4, [Tnomans OOKOBOM MOBEPXHOCTH HMIMHApAa paBHa 120 m, a auamerp
ocHoBaHuA & cM. HaiinuTe BbICOTY HMJIMH/IPA. BBIMOIHUTD YEpPTEXK.

5. [Tnomaae 60KOBOI MOBEPXHOCTHU MPSIMOTO KPYroBOTO IUJIMHApA paBHa 12 T,
a BbicoTa mwivMHApa 3 cMm. Haiftu miomanp MOJHOW MOBEPXHOCTH IHMIJIMHIPA,
BBITIOJTHUTD YEPTEK.

6. [Tnomaas 60KOBOI MOBEPXHOCTH KOHYCA paBHA:
a) 2mrh

o) mrl

B) 2nr’h

7. Teno BpamieHus, miomniaas OOKOBOH MOBEPXHOCTH KOTOpOro paeHa 2zrh
HA3bIBACTCS:

a) MUIMHAD

0) map

B) KOHYC

8. V¥ kakoro Tesa BpalleHHs 2 OCHOBaHUS?

a) KOHYC

0) map

B) LIWJIUH]IP

Q. B ceuenuu tpeyronpHuK. B kakoM Tene BpaleHus 3T0 BO3MOXKHO?
a) KOHYC

0) map

B) LIMUJTMH/IP

10. TlocTpouTh yCEUEHHBII KOHYC.
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KOHTPOJIBHASA PABOTA Nel2. KOMBUHATOPHUKA. TEOPUSA

BEPOSITHOCTEM
1. CKOJIBKHUMH CcI1oco0aMU MOKHO COCTaBUTh pacimCaHnuc OaAHOIro yqe6Horo
JTHSI U3 5 pa3IM4YHbIX YPOKOB?
1) 30 2) 100 3) 120 4) 5

2. B 9 «b» xnacce 32 yuammuxcs. CKOTBKUMHE CIIOCOOaMH MOYKHO C(OPMUPOBATH

KOMAaH/ly U3 4 4eJIOBEK I Y4acTUsl B MATEMaTUYECKOM OuMnuae?

1) 128 2) 35960 3) 36 4) 46788

3. CKOJIBKO CYIIECTBYET PA3IMYHBIX JABY3HAYHBIX YHCEN, B 3aIIUCH KOTOPBIX
MOXHO UCIOJIb30BaTh UGPHI 1, 2, 3,4, 5, 6, eciiu i pbl B UUCIIE TOJKHBI OBITh

pa3IMYHBIMUA?

1) 10 2) 60 3) 20 4) 30

4. Beruucaursp: 6! -5!

1) 600 2) 300 3) 1 4) 1000

5. B smuke HaxoauTcs 45 mapukoB, u3 KOTOpeix 17 6enbix. [ToTepsim 2 He O6enmbix

mapuka. KakoBa BEpOsSTHOCTbh TOTO, YTO BHIOpaHHBINA HAyTa]l IIapUK OyAeT

oenpiM?
17 17 43 17
1 - 2 - 3 — 4) —
) 45 ) 43 ) 45 ) 45

6. bpocarot Tpu MmoHeThl. KakoBa BepOsSITHOCTh TOTO, YTO BRIMAAYT JiBa Opja U
OJIHA peruka?

1) g 2) 0,5 3) 0,125 4)

Wl

7. B nenexuno-senieBoit morepee Ha 1000000 6uneToB pasbirpeiBaetcsa 1200

BemeBbiX U 800 eHeKHbIX BhIUTpbIIel. KakoBa BEpOSITHOCTh BBIUTPbIIIA?

1) 0,02 2)  0,00012 3) 0,0008 4) 0,002
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KOHTPOJIbHASI PABOTA Nel3. PEHIEHUE YPABHEHUM

3ananme 1. Perunth cucTemy ypaBHeHMid:

{5y—2x=0 5 {3x+4y=6
—3x+8y=1 " (—=5x—2y=4
{X+y=45
x—y=13

3ananue 2. Peluutb ypaBHeHHs:

1.

1 1 8

x+2 | x2-2x  x3—4x
(x2 —=2x+2)2+3x x (x2—=2x+2) =10
xX(x+3)Xxx+1)x(x+2)=24

9x2-4 _ 5-10x
x—1 1-x

x+2 x+1

x—2 x—1 o

3.{

3x+ 2y =10
5x + 3y = 12

3x+2y=1
—9x+ 7y = 23
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