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Pabouas nporpamMmma JUCHHUIINIIMHBI COCTABJICHA HA OCHOBAHUU!

1. ®epepanbHOTO TOCYIAPCTBEHHOTO OOPa30BaTEIHLHOTO CTAHAApPTA CPEIHETO
obmero o6pazoBanusi ot 17.05.2012r. Ne 413 (B pen. IIpukaszoB MunoOpHayku
Poccun ot 29.12.2014 N 1645, or 31.12.2015 N 1578, or 29.06.2017 Ne
613,IIpukazoB Munnpocsemenusi Poccun ot 24.09.2020 Ne519, ot 11.12.2020 Ne
712)

2. ®denepallbHOIO TOCYJAPCTBEHHOTO 00pa30BATENBLHOTIO CTaHAapTa CPEAHEro
npodeccruoHanbHOro 06pazoBanus no cneruanbHoct 35.02.12 CagoBo-napkoBoe
U JIaHamadTHOE CTPOUTENBCTBO, YTBEPXKIECHHOTO TNpHKa3oM MuHOOpHayKu
Poccum ot 05.05.2022 N 309.

3. VYuebHoro mmaHa 1o crennanbHOocTH 35.02.12 CamoBo-mapkoBoe U
JaHAmadTHOE CTPOUTENHCTBO, YTBepkKAeHHOTo 18.04.2023 rona (mporokon Ne 5).

[Iporpammy paszpabora:
npenojaasaress CI1I0 O.B.Maunbix

« 18 » _ampens 2023 .

IIporpamma npoJioHrMpoBaHa:

B 2023-2024 yuebGHOM ropy:
npenojaaBaresb (pa3paboT4HK)

3aBenyronmi oraeneaueMm CIIO E.A. ®enocumona
naTa
B 2024-2025 yuebHOM roay:
npenojiaBaresns (pa3paboTUHK)
3aBenytonui oraenenrueM CIT1O E.A. ®enocumona
naTa
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1. HACIIOPT MPOI'PAMMBbI YYEBHOM JUCIUIIJINHBI
«MATEMATHKA»

1.1. O6n1acTh NPpUMEHEHUs] MPOTrPaAMMBbI Y4eOHOH TUCITUTIIMHBI
[Iporpamma  y4yeOHOM  AMCHUIUIMHBI  «MaTeMaTukay  SBISETCS  YacThIO
00111e00pa30BaTeIbHOTO 1TUKIa 00pa3oBarenbHON nporpamMbl CI1O — mporpaMmbl
MOJATOTOBKM CHEIUAIMCTOB CPEAHEr0 3BeHa 1o crenuaibHocTh: 35.02.12 CanoBo-
MapKOBOE U JIaHA(PTHOE CTPOUTETHCTRO.

1.2. MecTo y4eOHOM IMCHUNINHBI

VYyeOnas JTUCLUTUINHA ABJISIETCS npoduibHON TV CUUTUIMHON
o011e00pa3oBaTebHOTO y4eOHOr0 I1HKJIA B COOTBETCTBUM C TEXHUYECKHM
npoduiiem npodecCuoHaNIbHOr0 00pa3oBaHUSI.

YuebHas DUCHUIUIMHA OTHOCUTCA K TpeaMeTHon obmactu PI'OC cpennero
oOmiero oOpa3zoBanusi «MaTteMatrka U uHbOpPMATHKa», OOIIEH M3 00s3aTEIbHBIX
MpEeAMETHBIX 00JIacTe.

YpoBeHb 0CBOCHUS yUeOHOM NUCHUIUIMHBI B cooTBeTCTBUU ¢ PI'OC cpennero
oOmrero o0pazoBaHust MPOQUIBHBIMN.

VYyebHasgs  auCUUILIMHA «Marematuka» i1 OpodeCCUOHATBHBIX
o0pa3zoBaTeIbHBIX OpraHu3aluii 00J1aaeT CaMOCTOATEIbHOCTHIO U LIEJIBHOCTHIO.

PabGouass mnporpamma y4yeOHOW JUCHUIUIMHBI «MaremaTtukay HMeeT
MEXIPEIMETHYIO CBSI3b C 00II€00pa30BaTEIbHBIMU YUYEOHBIMHU JTUCHUTIIMHAMU
«Dusuka, unpopmaruka u UKT».

N3ydyenne  yueOHOM  mucnuIuiMHBl  «MaremaTukay  3aBepIliaeTcs
MOJIBEICHHEM UTOTOB B (DOpME IK3amMeHa B paMKaxX MPOMEKYTOYHOM aTTeCTaluu
ctynentoB B mporecce ocBoeHuss IIIICC3 na 06a3ze OCHOBHOrO OOIIETrO
oOpa3oBaHUs.

1.3. [lnanupyemMble pe3yabTaThbl OCBOCHHUS Y4eOHOM JUCIIUTNIIMHBI
[InanupyemMblie pe3yiabTaThl OCBOCHUS YUCOHOW NUCIUTIIIMHBI:

JINYHOCTHBIE Pe3yJIbTATHI:

—  c(hOpMHUPOBAHHOCTh _IPEJCTABICHUN O MaTEeMaTHKE KaK YHHUBEPCAJIbHOM
SI3BIKE HAYKHM, CPEJICTBE MOJECIUPOBAHUS SIBJCHUM W IIPOILIECCOB, MAEIX U
METOIaX MAaTEMATHKHU,

— [OHMMAHHWE  3HAYUMOCTH  MAaTEMAaTHUKHA  JUIL  HAYYHO-TEXHUYECKOI'O
nporpecca, cOpMHUPOBAHHOCTL OTHOIIEHUS K MaTEMATHKE KaK K YacTH
00IIIeYEeTIOBEUECKON KYJIBTYPBL 4Ye€pe3 3HAKOMCTBO C KMCTOPHEH pPa3BUTHS
MaTEMAaTHKH, YBOJIOIUEH MAaTEeMAaTHUYECKUX HJICH;

— PpAa3BHUTHUE JIOTMYECKOrO MBIIUIEHHUS, IPOCTPAHCTBEHHOI'O BOOOpaKEHMUS,
AITOPUTMHUYECKON  KVIBTYPBL, KPUTUYHOCTH MBIIUICHUS HAa VPOBHE,
HeoOXoauMoM Uit Oyaviied npodeCCHOHAILHON EATEIHLHOCTH, JUIS
IPOAOJDKEHUS 00pa30BaHus U caMOOOpa3oBaHusL,

— OBJAJICHHME MaTEMaTHYECKHMHU 3HAHMSIMH M YMEHMSIMHU, HEOOXOIMMBIMH B
IOBCEJHEBHONM JKH3HM, JUISL OCBOEHHS CMEXKHBIX €CTECTBEHHO-HAYUYHBIX
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JUCHUIUIMH WM JUCLHHUILUIMH OpO()ECCHOHANBLHOIO IIHMKJIA, IS IOJYYEHHS
oOpasoBaHus B 00JacTsIX, HE TPEOVIONIMX YIIyOJEHHONH MaTeMaTHYE€CKOM
IIOJITOTOBKH;

TOTOBHOCTh M CHOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE CAMOOOpPa30BaHUs
Ha OPOTSHKEHUHM BCEH JKH3HM, CO3HATEIHLHOE OTHOIICHHE K HENPEPHIBHOMY
00pa30BaHUIO  KaK _ YCIOBHMIO  YCIENIHOW  Ipo(ecCHOHAILHOW |
00IIECTBECHHOM AESITCIILHOCTH,

FOTOBHOCTh M CIOCOOHOCTHL K  CAMOCTOSITEJILHOW  TBOPYECKOH W
OTBETCTBEHHOH JAEATEIbHOCTH,

FOTOBHOCTh K KOJUIEKTHBHOH pabOTe, COTPYAHHUYECTBY CO CBEPCTHHUKAMHU B
00pa3oBaTeabHOM, OOIIECTBEHHO II0JIE3HOM, YYEOHO-HCCIIEN0BATEIHCKOM,
IIPOEKTHOM U JIPYTUX BUJAX JAEATEIHHOCTH,

OTHOIIIEHUE K TPOPEeCCHOHAIILHON AESITEIHLHOCTH KaK BO3MOYKHOCTH YUACTHS
B pELICHUN JINYHBIX, 00IIIECTBEHHBIX, rOCYIapCTBEHHBIX,
00IIeHAITMOHAJILHBIX TPOOJIEM;

MeTanpeaMeTHbIe pPe3yJbTaThl:

YMEHHE CaMOCTOSATEIILHO OIPEACIATh IICIU JICITCILHOCTH M COCTaBIISTH
IUIAHBI JIEATSIILHOCTH, CAMOCTOSITEIbHO OCYIIECTBISATh, KOHTPOJIUPOBATE U
KOPPEKTUPOBAThL JICATSIILHOCTD, HMCIIOJBL30BAaTh BCE BO3MOJKHBIE PECYPCHI
JUISL  JIOCTHOKCHHUS  MOCTABJICHHBIX  MEJICH M peaju3aly  IJIAHOB
JIEATEIILHOCTH,, BRIOUPATh YCHENIHEBIE CTPATETUH B PA3JIMYHBIX CUTYAIUSIX
YMEHHE TNPOAYKTHBHO OOIIAThCSI M B3aMMOJICHCTBOBATH B IIPOIIECCE
COBMECTHOM JAESITEIbHOCTH, VUYHUTHIBATH IIO3UIMH JPYITUX YYACTHUKOB
NEATENBHOCTH, P PEKTUBHO pa3peliaTh KOHPINUKTEL,

BJIQJICHUE HaBLIKAMHU IIO3HABATEJILHOH, Y4YEOHO-HMCCIENOBATEILCKON |
IPOEKTHOM AEITEIHLHOCTH, HAaBLIKAMHU pa3pellieHus npo0jaeM; cnocOOHOCTh
M TOTOBHOCTh K CaMOCTOSITEIbHOMY TIOMCKY METOJOB  PCIICHUS
IIPAKTUYECKUX 3aJ1a4, IPUMEHECHHIO PA3JIMUHBIX METOJIOB MO3HAHM,
FOTOBHOCTh M CIIOCOOHOCTH K  CAMOCTOSITEIbHOW HMH(OPMAIMOHHO-
MIO3HABATEIbHON JIEATEILHOCTH, BKJIIOYAsl YMEHHE OPHEHTHPOBATHCS B
PA3JIMYHBIX  WCTOYHHMKAX MH(pOpMAIMH, KPUTUYECKU OIEHUBATL |
MHTEPIPETUPOBATH HHOOPMALIHIO, MOJIYIAEMYIO U3 PA3JINYHBIX HCTOUYHUKOB;
BJAJICHUE S3BIKOBBIMH _CPEIACTBAMH: YMEHHUE SICHO, JIOTHYHO M TOYHO
HM3JIaraTh CBOKO TOYKY 3PCHHUS, HCHOJIb30BAaTh aJICKBATHBIE S3BIKOBBIC
CPEJICTRA;

BJIaJICHHE HaBBIKAMH _ [IO3HABATEJIbHOW pedaeKkcHuM Kak  OCO3HaHHS
COBEPIIAEMBIX NEMCTBUM M MBICIUTEILHBIX IIPOLIECCOB, UX PE3YILTAaTOB H
OCHOBAHHU, TPAHUI] CBOEr0 3HAHMSA W HE3HAHWS, HOBBLIX ITO3HABATEJILHBIX
3aJ1a4 ¥ CPEJCTB JUISL UX JOCTHKEHUSL,

1EJIEYCTPEMIIEHHOCTEL B OMCKAX U MIPUHSITUH PEIICHUM, COOOPa3UTEILHOCTh
A MHTYHULHS, PA3BUTOCTh OIPOCTPAHCTBEHHBIX MIPEACTABICHUIN; CIIOCOOHOCTD
BOCHOPHHHUMATHL KPACOTY ¥ TAPMOHHUIO MHPA;




npeaAMeTHbIC Pe3yJIbTAThI.
1) BJIAACHHUC MCTOAaMM OOKa3aTCJIbCTB, aJITOPUTMAMH PCHICHUA 3adad4;
YMCHHUC Q)OpMYJII/IpOBaTI) OIIPpCACIICHUA, AKCHUOMBLI M TCOPCMBI, IMPUMCHATH HX,
IMPOBOJAUTH NOKA3ATCIbHBIC PACCYKACHNA B XOAC PCUHICHUA 3a/1a1;

2) yMeHHE OIepUpOBaTh MNOHATHUAMM: CTEIEHb 4YHUCIA, Jorapudm uwucia;
YMEHUE BBIIOJHATh BBIYMCICHUE 3HAYEHUN U NPeoOpa3oBaHUsl BBIPAXKEHHI CO
CTeeHAMH U  Jorapudmamu, mpeoOpazoBaHuss  APOOHO-PALMOHAIBHBIX
BBIPAKEHU;

3) YMCHHC OICPUPOBATH IMOHATHAMHU: PANUOHAIBHBIC, HPPALUOHAJIBHBIC,
IIOKAa3aTCJIbHBIC, CTCIICHHBIC, J'IOFapI/I(bMI/I‘IeCKI/IG, TPUTOHOMCTPHUUCCKHUC YPABHCHUA
N HCPABCHCTBA, UX CUCTCMBI;

4) yMmeHue omnepupoBaTh MOHATUAMH: (YHKLHMS, HEOpepbIiBHAsS (YHKUHUA,
IPOU3BO/IHAS, TMEPBOOOpA3Has, ONPENECICHHBIM HMHTErpan; yMEHHE HaXOJIUTh
IPOU3BOJHBIE JJIEMEHTApHbIX (YHKIUH, HCIOJIb3Ys CIPAaBOYHBbIE MaTepUabl;
UCCIIEI0BaTh B MPOCTEHIIMX CiIy4asX (YHKIUM HAa MOHOTOHHOCTh, HAaXOJUTh
HauOOoIbIINE U HAaMMEHBIINE 3Ha4eHUs QYHKIHI; CTPOUTH T'pa)MKi MHOTOWIEHOB
C  HCIOJB30BAaHWEM  anmapara MaTeMaTH4ecKOro — aHaliWu3a; [PHUMEHSThH
IPOU3BOJHYIO IIpM PEIIEHWH 3aJad Ha JBWKEHHUE;, pelarh IPaKkTHUKO-
OPUEHTHPOBAHHBIE 3a/Jlayd Ha HauOOJbIIME M HAUMEHbIIUE 3HAYEHUS, Ha
HAaXO0XKJEHUE IyTH, CKOPOCTH U YCKOPEHMUS;

5) yMeHue omnepupoBaThb  MOHATHSAMH:  palMOHalIbHAas  (QYHKIHS,
nokaszareyibHas (yHKLUMs, CcTeneHHas (QyHKUusA, Jorapudmuueckas QyHKOus,
TPUTOHOMETpUUECKHE (PYHKIIMU, OOpaTHbIe (DYHKIIMH, YMEHHUE CTPOUTHh Ipaduku
U3YYEHHbIX (PYHKLIMHA, HCHONB30BaTh IpaduKu NpU H3YYEHHH IPOLIECCOB U
3aBHCUMOCTEH, MpU pelIeHnH 3aJad U3 JPYTUX y4eOHBIX MPEIMETOB U 3aJay U3
peasibHOM KU3HHU; BBIpAXKaTh (POpMYJIaMU 3aBUCUMOCTH MEXIY BEIMUYNHAMU;

6) yMeHue peuiaTb TEKCTOBbIE 3a/ladydl pa3HbIX THUMOB (B TOM 4HCIE Ha
MPOLIEHTHI, JOJM M YacTHU, Ha JBUXKEHHE, pabOTy, CTOMMOCTh TOBapOB MU YCIYT,
HAJIOTH, 3aJa4i U3 00JIAaCTH YMNPAaBJICHUS JUMYHBIMU U CEMEUHBIMU (PUHAHCAMMU);
COCTaBJISITh BBIPAKEHUS, YPaBHEHHUS, HEPABEHCTBA M MX CHUCTEMBI MO YCIOBHUIO
3aJ]auM, HWCCIIEOBaTh IOJYYEHHOE PELIEHHE WU OLEHMBATh IPaBIONOJA00HOCTh
pE3yNbTATOB;

7) yMeHHue OmIepupoBaTh MOHATHUSAMU: CpeJHEe apUPMETHUECKOoe, MeIuaHa,
HaumOoJIblIEE W HaWMEHbIllee 3HAYeHMs, pa3Max, JUCIepCHusi, CTaHIapTHOE
OTKJIOHEHHWE YHUCJIOBOIO Ha0oOpa; yMEHHE U3BJIEKaTh, HWHTEPHPETUPOBATH
uH(popMaIuio, MpeACTaBICHHYI0 B TalnuIax, Ha JauMarpammax, rpadukax,
OTpaXaloll[yl0 CBOMCTBA pEalbHBIX TMPOIECCOB U SBJICHUWI; MPEACTaBIATh
MH(OPMAIMIO C TOMOIIBIO TAOIUI] M JUArpaMM; HCCIEIO0BAaTh CTATUCTUYECKUE
JaHHbIEC, B TOM YHUCJIE C NPUMEHEHHEM IpapUueCKUX METOAOB M AJIEKTPOHHBIX
CPEICTB;



8) yMeHHe OmnepupoBaTh MOHATUSIMU: CIy4allHBIA ONBIT W CIydailHOe
COOBITHE, BEPOATHOCTH CIYyYaHHOTO COOBITHS, YMEHHUE BBIUYUCISATH BEPOSITHOCTD C
UCIIOJIb30BAaHUEM TpaUuecKuX METOAOB; MPUMEHITh (POPMYJIbI CIOXKEHUS U
YMHOKEHHSI BEPOSITHOCTEH, KOMOMHATOpHbIE (PakThl U (GOPMYJbl MPU PEIICHUU
3aJlay; OLIEHUBATh BEPOSITHOCTH PEAbHBIX COOBITUI; 3HAKOMCTBO CO CIy4alHBIMU
BEJIMYMHAMU; YMEHUE MTPUBOAUTH IPUMEPHI TPOSBICHUS 3aKOHA OOJIBIINUX YUCEI B
MPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSIX;

9) ymeHue onepupoBaTh MNOHATUSAMHU: TOYKA, MpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, JBYI'PAHHBIN YIOJl, CKPEIMBAIOUIMECS NPSIMbIE, NapAJIIEIBHOCTD U
MEPIEHIUKYJIAPHOCTD MPSMBIX U INIOCKOCTEM, YTOJI MEXKAY MPSMBIMH, YTOJI MEXKIY
NpSIMOM M TUIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSMH, PACCTOSIHUE OT TOYKH JI0
IUIOCKOCTH, PACCTOSIHUE MEXIY IPSMBIMU, PACCTOSIHUE MEXAY IIOCKOCTIMU;
YMEHHUE UCIOJIb30BaTh MPH pEHICHUU 3aJlad M3y4YeHHbIe (AKTBI U TEOPEMbI
IUTAHUMETPHUH; YMEHUE OIIEHUBATh Pa3Mephbl 00BEKTOB OKPYIKAIOIIETO MUPA;

10) yMeHue omnepupoBaTh  MOHATHSAMH:  MHOTOTPAHHUK,  CEUYEHHE
MHOTOTpaHHHMKA, KyO, MapajieNenumnen, MOpu3Ma, NOupaMmuaa, ¢urypa u
NOBEPXHOCTh BpAaIlEHWs, LWIWHApP, KOHYC, Mmap, cdepa, cedeHus QUrypsl
BpallleHMs, IUIOCKOCTh, Kacaromasicsa chepbl, LUIUHAPA, KOHYycCa, IUIOMIAIb
NOBEPXHOCTU NHUPAMUJbl, IPU3MBI, KOHYycCa, LWIMHJIpPA, IUiomanb cheprl, o0bemM
Ky0a, MpPsSMOYTOJIbHOTO TMapajiefienuneaa, MUpaMuibl, MNPU3MBI, UIUHAPA,
KOHYycCa, Iapa; yMEHHE H300pakaTh MHOTOIPAaHHUKU U TOBEPXHOCTH BpallleHus,
UX CEUYEHUS OT PYKH, C MOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEACTB; YMEHHME paclO3HaBaTb CUMMETPUIO B IPOCTPAHCTBE, YMEHHUE
pacro3HaBaTh MPABUIbHBIE MHOTOIPAHHUKH;

11) ymeHue onepupoBaTh MOHITHAMU: JIBI)KCHHUE B MPOCTPAHCTBE, MOJ00HBIS
GbUTYypBl B TIPOCTPAHCTBE; MCIIOJIH30BaTh OTHOIICHUE TIIOMIAEH MOBEPXHOCTEH M
00BEMOB TTOI00HBIX (UTYP TIPHU PEUICHUU 3a]1aY;

12) yMeHHE BBIYMCIISATH TEOMETPHUUECCKHUE BEIMYHMHBI (JJTMHA, YTOJI, IO lb,
00beM, IIIONIAAb TOBEPXHOCTH ), UCTIOJIb3Ys U3YYEHHbIE (DOPMYIIBI U METO/IbI;

13) ymeHue onepupoBaTh NOHATUSIMU: MPSIMOYTOJbHAS CUCTEMa KOOpPJIWHAT,
KOOPAMHATBl TOYKH, BEKTOpP, KOOPAMHATHI BEKTOPA, CKAJISPHOE MPOU3BEIECHUE,
YIOJl MEXAY BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOpAa Ha YUCIIO;
HaXOJWTh C MOMOUIbI0 H3YYEHHBIX (OPMYNT KOOpAHMHATHI CEpPEelUHBI OTpEe3Ka,
pPacCTOSIHUE MEXAY ABYMs TOUYKAMU;

14) ymenue BoIOUPATh MOIXOAAIINNA U3yUYE€HHBIN METOJ IS PEIICHUs 3a/1a4H,
pacro3HaBaTh MaTeMaTH4eckue (pakThl U MATEMATHUYECKHUE MOJICIH B MPUPOIHBIX
U OOIIECTBEHHBIX SIBJICHUSX, B HCKYCCTBE, YMEHHUE IMPUBOJIUTH MPUMEPHI
MaTEMaTUYECKUX OTKPBITUNA POCCUMCKOW U MUPOBOW MaTeMaTUYECKON HAYKHU.



OcBoeHue  conepkaHUs

yueOHOH

JUCIHUITIIMHBI «MartemaTuka»

oOecrieunBaeT (OPMUPOBAHUE U PA3BUTHE YHUBEPCAJIBbHBIX YYEOHBIX NEUCTBUM B
KOHTEKCTE MPEEeMCTBEHHOCTH (DOPMUPOBAHUSI OOIIMX KOMITETCHIIUMN.

Buabl yHHBepCcaJbHBIX YUeOHBIX

JAeCTBUH

O0O1mue kKoMNeTeHIHMH
(B coorBercTBHM ¢ ®T'OC CIIO no

crnenuaJbHoCcTH/IIpodeccun)

no3HaeameilbHble
- BJIaJACHUC HaBbIKaMH MMO3HABATEIbHOU

pednexcun KaK OCO3HaHHUs
COBEPILIAEMBIX JNEUCTBUIM u
MBICIIUTETBHBIX MPOLIECCOB, 170:¢

pe3yJIbTATOB M OCHOBAHWW, TPAHUIL
CBOETO 3HAHWS W HE3HAHUS, HOBBIX
MO3HABATEIbHBIX 33/1a4 U CPEACTB JJIs
UX JOCTHKCHUS,

peaynisamuesHble
-yMEHHE CaMOCTOSTEIBHO OIPEACIIATh
IEIN  JICATCIbHOCTH W COCTaBJIATH
TUTaHbBI NEATCIBHOCTH;
CaMOCTOSITEIIBHO OCYIIICCTBIIATD,
KOHTPOJUPOBATh M KOPPEKTUPOBATh
JCATCIIBHOCT,  HCIIOJI30BaTh  BCE
BO3MOYKHBIE PECYpPChI JIJISl JOCTHIKCHHUS
MOCTABJICHHBIX IIEJICH W peallu3aiuu
IUIAHOB  JICATEJIbHOCTH;  BBIOMPATH
YCICIIHbIC CTPATeTMU B  Pa3IMYHBIX
CUTYaIUsX;

-BJIaJICHE HaBbIKAMH IT03HABATEIILHOM,
y4eOHO-HUCCIIeI0BATEIIbCKOM u
MIPOCKTHOM JCATCIBHOCTH, HaBBIKAMU
paspenicHus: mpooJieM; CIIOCOOHOCTh U

FOTOBHOCTb K  CaMOCTOSATEIBHOMY
MIOUCKY METOJIOB peLIeHUs
MPAKTUYECKUX 3aJlady, MNPUMEHEHUIO

Pa3JIMYHBIX METOAOB MO3HAHMUS;
-TOTOBHOCTb M CIIOCOOHOCTH K
CaMOCTOSITENIbHOM  MH(OPMAIMOHHO-
II03HABATEIbHOU JIEATEIbHOCTH,
BKJIFOYAss YMEHHE OPHUEHTUPOBATHCS B
Pa3JIMYHBIX MUCTOYHUKAX WHGPOpPMAIIUH,
KPUTHYECKU OIICHUBATh u

OK.2 Hcnons30BaTh COBpeMEHHBIE CPEICTBA JUIS
MOMCKA, aHAJIM3a W WHTEPIpeTaluy UHPOPMAIUH

¥ MHQOPMALMOHHBIE  TEXHONOTMH  JUIS
BBIOJIHEHHS 3a1a4 poeCCHOHATBHOM
JEATENBHOCTH.

OK.3  TIlnanupoBaTh ¥ peaau30BbIBATH

co0cTBeHHOE MPOGECcCHOHATBHOE M JIMYHOCTHOE
pa3BUTHE, MPEANPUHUMATEIBCKYIO NEATEILHOCTh
B mpodeccuoHambHOW  cdepe, UCIONb30BaTh
3HaHUST 1O  (UHAHCOBOH  TPAMOTHOCTH B
PAa3JINYHBIX JKU3HCHHBIX CUTYallUAX

OK.6. Ipossnars rpaxkaaHCKO-NaTPUOTHYECKYIO
TIO3HIIUIO, JIEMOHCTPHPOBATh OCO3HAaHHOE
MOBEJCHME  HA  OCHOBE  TPAJAUIUOHHBIX
OOIIEYETIOBEYECKUX [IEHHOCTEH, B TOM YHUCIE C
YU4ETOM TapMOHM3AIMHM MEXKHAIMOHAIBHBIX U
MEXKDPEIMIHO3HBIX ~ OTHOINEHHMH,  NPUMEHSATH
CTaHIapPThl AHTUKOPPYIIIUOHHOTO TIOBEIEHHS




UHTEPIPETUPOBATH uH(pOopMaIuIo,

MOJTy4aeMyHo u3 Pa3IMYHBIX
MUCTOYHHKOB,;

-IIETICYCTPEMIICHHOCTh B TIOMCKAaX |
NPUHATHAN peIICHNUH,
COOOpa3sUTeNbHOCTh W WHTYHIIHA,
Pa3BUTOCTh IPOCTPAHCTBEHHBIX
MIPEJCTABIICHUI; CIIOCOOHOCTH
BOCIIPUHUMATh KPacoTy W TapMOHHIO
MUpa,

KOMMYHUKAMUBHbIE
-yMEHHE TPOAYKTUBHO OOIMATHCS |
B3aUMOJICHCTBOBATh B IIpoIiecce
COBMECTHOM JeATECIbHOCTH, YUUTHIBATh
MTO3UITHU JIPYTUX YY9aCTHUKOB
JESITEILHOCTH, 3 peKkTUBHO
paspemniath KOHMIUKTHI,

OK.4. D}ppexruBHO B3aMOIECHCTBOBAT
1 paboTaTh B KOJUIEKTUBE U KOMAHJIE

1.4. KosimyecTBO 4aCOB HA OCBOEHHUE MPOrPaMMbl Y4eOHOI 1M CHUILTHHBI

MaxkcumanbHas yueOHas Harpy3ka - 236 yac, B TOM YHUCIIe:

- o0s13aTenpHas ayAUTOpHAs yueOHas Harpy3ka - 234 yaca,

- BHEAYIUTOPHAsI caMOCTOsITeIbHas paboTa - 0 4acoB;

- KOHCYJIbTallUH K DK3aMCHY -2 9acoB.




2. COAEP)KAHUE YYEBHOU JUCIIATIIVHBI 1
TEMATHYECKOE IINTAHUPOBAHHUE

Bupa yueOHoi1 padoThI O0bem yacoB
MakcuMmanbHasi yueOHasi HAarpy3ka (Bcero) 236
O0s13aTesibHAsi ayIMTOPHasi yueOHasi HArpy3Ka (Bcero) 234
B TOM YHCJIE:
MPAKTUYECKHUE 3aHITUS 106

KOHTPOJIbHBIE paOOThI

CamocrosiTesibHas paboTa o0yuarouerocs (Bcero) -

B TOM 4HCJIC:.

perieHue 3a1aq
COCTaBIICHUE TAOJIMUII, CXEM
MIPE3CHTAINN

pedepaTsl

HpOMe}KYTO‘IHaSI aTTcCcranuusa B (bopMe IK3aMCcHa

2.1. O0bem yueOHOI TUCHUIIMHBI U BHAbI y4e0HOIH padoThl

[IpodunbHoe  u3ydeHue  00IIEOOpa3oBaTEIbHONM  y4eOHONW  JUCHUIUIMHBI
«Maremaruka: anrebpa, Hayajla MaTEeMaTHYECKOTO aHajin3a, TEOMETPHUS»
OCYIIECTBIISIETCS YaCTUYHBIM TepepacnpeieieHUEM YYEOHBIX 4acoB M OTOOPOM
TUAAKTHYECKUX EAUHHUI] B 3aBUCUMOCTH OT BXKHOCTH TEM IS CIICIIHAIBHOCTH:

35.02.12 CanoBo-mapkoBoe 151 nanamadTHOE CTPOUTEIIBCTBO.
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2.2 TemaTuyecKuii IJIAH M COIEPKAHNE Y4eOHOM JUCHUIINHbBI

HaumenoBanue
pa3aesioB U TeM

Conep:kanue y4eOHOT0 MaTepuaJia, JJadopaTopHblie padoThl, MPAKTHYECKUE 3AHATHS,
€caMOCTOsSITe/IbHAsA padoTa 00yYaroIuxcst

O0beM yacoB

YpoBeHb
O0CBOEHUA

Tema 1

BBenenue
Ponp maremaTtuku B Hayke, TEXHUKE, SKOHOMHKE, WH(GOPMAIMOHHBIX TEXHOJOTUSX U MPAKTHYECKOMN
nesitenbHOCTH. [locTaHoBKa 11e1ei 1 3a1a4 pu ocBoeHuu cnenuranbHocreid CI10

Tema 2

13

Pa3Butue nouaTus
0 yucJje

[{esbie M pauMOHAJIBHBIEC YHCIIA.

[elicTBUTENBHBIE YKCIIA

[TpubnrKkeHHBIC BEIYUCIICHUSI.

KommnekcHele uncna.

3a/1auy Ha MPOLIEHTHI

IIpakTuyeckoe 3ausaTue Ne 1 Apudmernueckue IeHCTBUS HAJ YMCIaMH, HaX0XI€HUE MTPUOIMKEHHBIX
3HAYCHHUI BEJIMYMH U MOTPEIIHOCTEH BBIYUCICHUH (aOCOMIOTHOW M OTHOCUTEIBHOM), CPABHEHHE YHC-
J0BBIX BbIpakeHUl. [IpubnnkeHHbIe BEIYUCICHUS U PEIICHHS MPUKIAJIHBIX 3a/1a4.

BHeayautopHasi (CaMOCTOSITe/IbHASI) PAG0Ta 00YYAIOIIMXCH:

CocraBneHnue KOMHBIOT@pHOfI MMPE3CHTAllU HA TCMY «Pa3BuTHE TIOHITUS O YHUCIIC)

S

Munau ITPOCKT «Hcrionp30BaHne YMcel W MaTeMaTHYEeCKWX IIOHATHH B IIECHIX H MY3bIKaJIbHBIX
IMPOU3BCACHUAXY

N

Pemenue 3aga4 Ha MPOLIEHTHI

N

KonTponbnas padora Nel

N

Tema 3

38

Kopun, crenenu u
Jorapu(pmbl

Kopuu u crenenn. KopHu HatypanbHOH cTENEeHU U3 YUCIA U UX cBOMcTBa. CTENEHU C palluOHAJIbHBIMU
nmokKazaTessiMi, uX cBoiicTBa. CTENeHM C JEUCTBUTENBHBIMU TMOKa3aTeasiMu. CBOWCTBA CTEMEHU C
JIEMCTBUTENIbHBIM MTOKA3aTEIIEM.

Jlorapudm. Jlorapudm uucaa. OcHoBHOE JorapupMuuecKoe TOKACCTBO. [lecaTHUHBIC U HATYpaJIbHBIC
norapudwmsl. [IpaBuna nerictBuii ¢ morapudmamu. [lepexon kK HOBOMY OCHOBAHHUIO.
IIpeoOpa3oBanue ajredpamyeckux BbIpaxenuii. IIpeoOpa3oBaHme  panyOHAIBHBIX,
paIroOHATBHBIX CTEIIEHHBIX, IOKA3aTeIbHBIX U JTOTapU(PMHUUECKUX BBIPAKCHUN.

IIpakTuyeckoe 3ansitue Ne 2 BeprunciieHHMe M CpaBHEHHE KOpHEH. BrlmonHeHme pacueTroB ¢
pagukanamu. PelieHne HppalMOHAIBHBIX ypaBHeHMH. HaxokaeHue 3HaueHUM CTElEeHEe C
parmoHaNbHBIME TOKa3arensiMu. CpaBHeHue crerneHel. [IpeoOpa3oBaHusi BBIpaXEHHH, COJEPIKAIINX

up-

25
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creneHu. PellieHre noka3aTeabHbIX YPaBHEHUM.

Pemenne npukiiagHbeIxX 3a1a4.

Haxosxnenue 3HaueHui jJorapudma mo mporu3BOJIbHOMY OCHOBaHUIO. [lepexoa OT 0JHOTO OCHOBAaHHS K
apyromy. Beruucienne wu cpaBHeHHe JiorapudmoB. JlorapupmupoBaHue U TOTCHIUPOBAHUE
BBIPAXKEHUI.

Pemenue norapuMudeckux ypaBHEHUH.

BHeayauTopHasi (caMmocTosiTe/IbHAsI) padoTa 00y4yarommxcst 10

CocraBnenue Tabmuubl «I[Ipsimas u oOpaTHas MpoONOpUMOHANBHOCTh. KBagpaTuuHas U KyOWuecKas 2

byHKIANY

CocTtaBieHne KOMIBIOTEPHO npe3eHTanuu 1no reme : «KopHH, CTerneHu 1 Jorapu(mol.» 2

Pemenue 3amau Ha OCHOBHBIE CBOMCTBa Jjorapu¢moB. PemieHue jorapupMUuUecKux ypaBHEHUH H 2

HEPABEHCTB

KonTponbnas paborta No2, Ne 3 2 2
Tema 4 30 2
IIpsimbie B3anmHOe pacnosoxeHue ABYX HpPsMBIX B IpocTpaHcTBe. [lapannenbHOCTh HMPSIMOW M IUIOCKOCTH. 18
IIOCKOCTH [TapayuenpHOCTh IIOCKOCTEW. [leprneHauKynsspHOCTH HpsIMOM M IUIOCKOCTH. [lepneHaukynsp u
NMPOCTPAHCTBE HAKJIOHHAsA. YTojJ MEXIy NpsAMON U IUIOCKOCTBIO. JIBYrpaHHBIM yrosl. Yroia MexXIy IUIOCKOCTSIMH.

[leprnieHIUKYISAPHOCTD JBYX IUIOCKOCTEM.

['eomerpuueckue npeoOpa3oBaHUs MPOCTPAHCTBA: MapaslIeNIbHbIM EPEHOC, CUMMETPHUSI OTHOCUTEIIBHO

MJIOCKOCTH.

[TapannensHoe  mpoektupoBanue.  Ilnomans  oproroHampHOW — mpoekiuu.  M3o00paxkeHue

IIPOCTPAHCTBEHHBIX UTYD.

IIpakTnyeckoe 3ansaTue Ne 3

IIpu3Hakyu B3aMMHOTO PACHOJOKEHMS IPSAMBIX. YTOJI MEXIy NpsAMBIMUA. B3anmHOE pacmnosoxeHue 1

OpsIMBIX M IUIOCKOCTEN. lleprneHauKkynsp M HAaKIOHHAs K IJIOCKOCTH. YTOJN MEXAy MNpsAMON U

IUIOCKOCTBIO. TeopeMbl O B3aMMHOM pACIOJIOKEHUH MpsIMOM M IUIockocTH. Teopema o Tpex

NEPIEHIUKYIIApax.

IIpu3Haky ¥ CBOMCTBA NApAJUIEIbHBIX U MEPIEHANKYJIPHBIX INIOCKOCTEH.

PaccrostHre OoT TOYKM O IUIOCKOCTH, OT MPSAMOM A0 IUIOCKOCTH, PACCTOSHUE MEXAY IMJIOCKOCTSMU,

MEXIY CKPEUIUBAIOUIUMUCS MPSMBIMH, MEXAY MPOU3BOJIbHBIMU (QUIYypaMH B IPOCTPAHCTBE.

[TapamienpHOE TPOEKTUPOBAHME MU €ro cBoiicTBa. TeopemMa O MiOAAM OPTOTOHAIBHOW NPOEKIUHU

MHOTOYToJIbHUKA. B3anMHOe pacnosyioskeHrne NpOoCTPaHCTBEHHBIX QUTYD.

BueaynuTopHas (caMocTOsITeIbHAsI) padoTa 00y4aOIINXCs 10 4

Pemenue 3amay no teme «I'eomerpudeckue GUrypsl Ha TUIOCKOCTH 2

12




CocraBnenue Tabaulsl Mo TeMe «B3anMHoe pacnosiokeHue NPSIMbIX U INIOCKOCTEH B MPOCTPAHCTBE)

Cocrapnenue Tabnuibl o reme «llapauieabHOCTh B TPOCTPAHCTBE»

w

Pemrenne 3aaa4 I10 TEME «HpHMHe H IJIOCKOCTH B ITPOCTPAHCTBE»

KonrtponbHas padora Ned

Tema 5

15

NINN A~

KomoOunaropuka

OcHoBHBIE TOHATHS KOMOMHATOPHMKHM. 3aJaud Ha TMOJCYET 4YHClia pa3MELIeHUil, IepecTa-HOBOK,
couetanuii. Pemenue 3amau Ha mepebop BapuanToB. Dopmyna OwnHoma HproTona. CBoiicTBa
OMHOMHUHANBHBIX KO3 dunreHToB. Tpeyronpauk [lackans..

IIpakTnyeckoe 3anssTue Ne4 Penienne KOMOMHATOPHBIX 3a]a4 PA3TUYHBIMUA METOJAMH .

10

BueayauropHas (camocrosiTe/ibHasi) padora 00y4arouuxcst

w

CocTtaBieHne Ipe3eHTaluy 10 TeMe «DIEMEHThl KOMOMHATOPHKI

Kontposbhas padora NoS5

Tema 6

24

Koopaunartsi
BEKTOPbI

H

[TpsimoyronbHast (IeKapToBa) CUCTeMa KOOPIMHAT B MpocTpaHcTBe. DopMyiia pacCTOSTHUS MEXIY IBYMs
TOYKaMU. Y paBHEHUS cPepbl, ITIOCKOCTH U TPSMOH.

BekTopsl. Moaynb Bektopa. PaBeHCTBO BeKTOpOB. Cli0KEHHE BEKTOPOB. Y MHOKEHHUE BEKTOPA HA YUCIIO.
Pa3noxeHne BeKTOpa IO HAIIpaBICHUAM. YTOJI MEXIYy ABYMs BeKTopamu. IIpoekuus BeKTopa Ha OCh.
Koopaunarsl BekTopa. CkajisipHO€ IPOU3BEIECHUE BEKTOPOB.

Hcnons3oBaHne KOOPAMHAT M BEKTOPOB IPU PEUICHUM MAaTEMaTUYECKUMX M IPUKIAIHBIX 3a/1ad.
IIpakTyeckoe 3ansaTue NeS

Bekropel. [elictBua ¢ Bektopamu. JlekaproBa cucTeMa KOOPIMHAT B MPOCTPAHCTBE. YpaBHEHUE
OKpYXKHOCTH, cepbl, MI0CcKoCTU. PaccrosiHue Mexay Toukamu. J[eHCTBUS ¢ BEKTOpaMH, 3aJaHHBIMU
koopauHatamu. CKaJIIpHOE IPOU3BEIEHNE BEKTOPOB.

BekTopHOe ypaBHEHHE IIPSIMOU U INIOCKOCTH.

Vcrionbs30BaHHe BEKTOPOB TP JOKA3aTEIBCTBE TEOPEM CTEPEOMETPHH.

14

BueaynuTopHas (caMoCTOATEIbHAsI) PadoTa 00y4aOIINXCS

CocraBieHue npe3eHTalnu «/lekapToBbl KOOPAMHATHI Ha MJIOCKOCTU U B IPOCTPAHCTBE»

N

Cocrasnenue Tabauipl «KoopanHatel 1 BEKTOPb ((OpMYIIbI 1J1s1 peHIeHHs 3a1a4)

N

Pemienne 3agad mo teme <<KOOp,Z[I/IHaTBI 1 BCKTOPLID»

WIN|W|o

KontponbHas pabora No6

Tema 7

49

OcHOBBI
TPUTOHOMETPHH

OcHoBHble nousiTust Paguannas mepa yrina. BpamarensHoe npuwxenue. CUHYC, KOCUHYC, TaHT€HC U
KOTaHI'€HC YKCIIA.
OcCHOBHBIC TPUTOHOMETPHYECKHe TOKAecTBA DopMyiibl npuBeaeHUs. PopMyitbl ca0xeHUs. DOpMyIIbI

29

1,2
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yaBoeHUs1 @OpMyIIbl IOJIOBUHHOTO YIJIA.

IIpeodpa3oBanusi NPOCTEHIINX TPUTOHOMETPUYECKUX BbIpaxKeHuii. [IpeoOpa3zoBaHue CymMMBI
TPUTOHOMETPUYECKUX (YHKIHMA B MpOU3BEACHHWE M TPOU3BEACHHS B CymMMy. BeipaxeHue
TPUTOHOMETPHUECKUX (PYHKIIMIA Yepe3 TAHTCHC MMOJIOBUHHOTO apryMEHTA.

TpuroHomerpuyeckue ypaBHeHUsi 1 HepaBeHcTBa [Ipocreliline TPUrOHOMETPUYECKUE ypPaBHEHUS.
[Tpocreiimme TpuUroHOMETpHUeCKHe HepaBeHCTBA. OOpaTHBIE TpPUTOHOMETpHYECKHE (DYHKIUU.
ApKCHHYC, apKKOCUHYC, apKTaHI'€HC.

IpakTuyeckoe 3anaTue Ne6 PaguanHplii METO] M3MEPEHHUS YIJIIOB BPANICHHS U CBS3b C T'PaTyCHON
Mepoi. OCHOBHBIE TPUTOHOMETPUUYECKUE TOXKIECTBA, POPMYIIBI CIOKEHHUS, YIBOCHUS, ITpeoOpa3oBaHue

CyMMBI ~ TPUTOHOMETPUYECKHX (YHKIMIA B  MPOU3BEINCHHE, IPEoOpa3oBaHHE MPOU3BEACHUS 1
TpUrOHOMETpUUYecKMX GyHKUMH B cymmy. Ilpocreiimine TpuUroHOMETpUYeCKHE YpaBHEHUS U
HepaBeHcTBa. OOpaTHbBIE TPUTOHOMETpHUYECKHE (DYHKIMH: apKCUHYC, apKKOCHHYC, apKTAHTeHC.
BueaynnTopHas (caMocTosiTe/IbHAsI) padoTa 00y4alOUIUXCs 18
Pemienue 3a1a4 Ha BBIYHMCIICHUE 3HAYEHUI TPUTOHOMETPUUYECKUX (DYHKIUT 6 2
Pemenue 3aau no teme «@opMyJsibl TPUTOHOMETPUI 6 2
CocraBieHrne KOMITBIOTEPHOW TNpe3eHTanuu 1o Teme «OmnpenerneHre pacCTOSHUS 1O HEIOCTYITHOMW | 6 4
Touku. OnpeieneHue BbICOThl HEIOCTYITHOTO MPEeIMETa)
KonTponbhast pabora Ne/ 1
Tema 8 28 2
@®yukuun U ux | DyHKOuM. 16
CBONCTBA u | O6nacTh onmpeneneHnss 1 MHOXKECTBO 3HAUEHUM; rpapuK (yHKIHMH, TOCTpOeHUE rpadukoB (QyHKUINH,
rpaguxkun 3aJJaHHBIX PA3JIUYHBIMU CIIOCOOAMH.

CaoiictBa (yHknuu. MOHOTOHHOCTH, YETHOCTh, HEYETHOCThb, OTPAHMYEHHOCTH, MEPUOJUYHOCTD.
[TpomexxyTku Bo3pacTaHusi U yOBbIBaHUS, HauOOJIblIlEe U HAUMEHBIIEEe 3HAUYEHUs,, TOUKU HKCTpEMyMa.
I'papmueckas unTepnperanus. [Ipumepsl (yHKIMOHATBHBIX 3aBUCUMOCTEH B PEANbHBIX IpoIEccax U
SBICHUAX. ApudMmeTndeckue onepaunu Hajx GpyHkuuaMu. CroxxHas pyHkuus (kommnosunus). [lonstue o
HENPEPBIBHOCTU (PYHKITHH.

Oo0patnble ¢pynknuu. OOnacTh omnpejaeneHus M o0nacTh 3HadeHUH oOpaTHoM ¢yHkumu. I'paduk
oOpaTHOHN (QyHKIUH.

CreneHHble, NMOKa3aTe/bHble, JorapupmMuyeckue U TPUroHoMeTpuyeckue (pynkuuu. OOparHbie
TpuroHoMmerpuueckue Qynkuuu Omnpenenenus QyHKuMid, ux cBoiicTBa U rpaduxu. IIpeobpazoBanus
rpapukoB. IlapamienbHbli HEpPEeHOC, CUMMETPHUS OTHOCHUTENBHO OCEeH KOOpJAMHAT W CUMMETPHS
OTHOCHUTEJIbHO Hayajla KOOPAWHAT, CUMMETPHsSI OTHOCHUTEIBHO MPSIMOW y = X, PACTSIKEHUE M CXKaTHE
BJI0JIb OCEH KOOpJUHAT.
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IpakTnyeckoe 3ansitue Ne7
[Ipumepsl 3aBUCHUMOCTEM MEXKAY IMEPEMEHHBIMU B PEAIbHBIX MPOIECCaX M3 CMEXKHBIX JIUCHUILIUH.
Onpenenenne ¢ynkuuii. I[loctpoenne u urtenue rpadukoB (ynkmuii. HccnegoBanue QyHKIUM.

CpoiicTBa  JIMHEWHOW, KBaJpaTHUYHOW, KYCOYHO-TMHEWHOM W  ApOOHO-TMHEHHOW  (YHKIHH.
HenpepbiBable u nepuogudeckue ¢yHkuuu. CBoiicTBa M rpauku CHUHYcCa, KOCHHYCA, TaHI€HCa U 1
koTanrenca. OOparnbie QyHKIMH U ux Trpaduku. OOpaTHbIE TPUTOHOMETPUYECKHE (DYHKITUH.
[IpeoOpa3oBanust rpadpuka ¢ynkuuu. [apmonmdeckue  koneOanus. Ilpukimaanele  3agaum.
[Toka3zarenbHble, JOrapuPMHUIECKUE, TPUTOHOMETPUYECKHE YPABHEHUSI U HEPABEHCTBA.
BHeayauTopHasi (caMmocTosiTe/IbHAsI) padoTa 00ydyalommxcst 10
Pemenne 3a1a4 Ha HAXOXKAEHUE 00JIACTH OTIPENICICHUs] ¥ MHOXECTBA 3HAUYCHUH (PyHKINH 3 2
Pemenue 3anau no teme «Vccnenopanne GyHKIni» 4 2
Pemenue npumepoB «CBoiicTBa QyHKIIMMI 3 2
KonTponbnas pabota Ne8 1
Tema 9 36 2
Mmuororpannuku u | Bepuiunbel, peOpa, rpanu MHororpaHHuka. PasBeprka. MHororpanusie yribl. Bainy-kibie 24
KpYyIJble TeJia MHoOrorpaHHuku. Teopema Diinepa.
[Tpusma. IIpsimas u HaknoHHas npusma. [IpaBunbHas npusma. [apannenenunen. KyoO.
ITupamupa. [IpaBunbHag nupamuga. Y ceueHHas nupamuaa. Terpasp.
Cummerpuu B KyOe, B apajjiesieuIe/ie, B IPU3Me U MUPaAMUJE.
Ceuenus Ky0a, MIPU3MBbI ¥ TUPAMUJIBI.
[IpencraBieHre O MpaBWIBHBIX MHOTOIpaHHUKax (TeTpa’iape, KyOe, OKTajape, MAoAe-Kadape H
UKOCadIpe).
Humuaap u koHyc. YcedueHHbld KoHyc. OCHOBaHHWE, BBICOTa, OOKOBasi MOBEPXHOCTh, OOpa3yromas,
pa3BepTKa. OceBble CEUEHNUS U CEUEHUS, MapajlIeIbHbIE OCHOBAHUIO.
[Map u chepa, nux ceuenus. KacarenpHas miockocTs k chepe.
IIpakTnyeckoe 3anmaTme Ne8 PemeHne 3agad  Ha HaxOKICHHE OCHOBHBIX JJIEMEHTOB Y 1
MHOTOTPaHHUKOB U Ten BpaieHus .IlocTpoeHue ceyeHHi! y MHOTOIpaHHHMKOB M TeNl BpAIICHUS U
HaxXOXJCHUE IUIOWAAA U IEpUMETpAa MHOIOYIOJbHUKOB .BbluncieHue miomanyd MNOBEPXHOCTH M
00b€Ma MHOTOTPAaHHUKOB U TEJ BpaLCHHUSI.
BueaynuTopHas (camocTosiTeJIbHasi) padoTa 10
Cocrapnenue npezeHtanuu «Ilnomaas 60KOBOI M MOJTHON MOBEPXHOCTH MHOTOTPAHHUKOB 7 4
Cocrasnenue npe3eHTanuu «Tena U MOBEPXHOCTH BpAILEHUS» 3 1,2
KonrtponbHas padora Ne9 1
Tema 10 38 2
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Hauana
MATEMATHYECKOro
aHaJIM3a

MocaenoBareabHocT. CriocoOblI 3aaHsA M CBOMCTBA YMCIIOBBIX mocienoBareiibHocTeld. [loHsATHE O
npeaese  IOCIeN0BaTEIbHOCTH. CymecTtBoBaHue  Ipeiena  MOHOTOHHOM — OTpaHUMYEHHOU
MIOCJIEI0BATEIbHOCTH. CymMupoBaHue MIOCJIEI0BATEIbHOCTEMN. beckoneuno yObIBaromias
TeOMETPUYECKAs! IIPOIPECCHS U €€ CyMMa.

IlpousBoanas. IloHsTHEe O TPOM3BOAHONW (GYHKIHMH, €€ TECOMETPUUYECKHMH U (U3HUYECKUH CMBICI.
VYpaBHeHnue kacarenbHONl K rpaduky QyHkuuu. IIpou3BoJHBIE CyMMBI, Pa3HOCTH, MPOU3BEACHUS,
yacTHble. [Ipom3BojHBIE OCHOBHBIX dJJIeMEHTapHbIX (QyHkuuid. [IpumeHeHHe NPOU3BOAHON K
UCCIeIOBaHMI0 (PYHKIMIA 1 mocTpoeHuto rpadukos. [IponsBogHbie 0OpaTHON (YHKIIUN U KOMITO3UIHH
GyHKIIHH.

IIpuMepsl MCHOJIB30BaHUS NPOU3BOJHOM [UI HAXOXKICHUsS HAWIYYIIer0 pEUIeHUs B IPUKIAIHBIX
3agavax. Bropas mpousBojHas, ee reoMeTpruueckuil U pusnueckuii cmpici. Haxoxaenue ckopocTu Juist
mporecca, 3aIaHHOT0 POPMYIIOi U TpadUKOM.

IlepBooOpa3nass m uHTerpaJ. IlpuMeHeHHe ompeneIeHHOro MHTErpaia Uil HaXOXKACHHS IUIOIIaan
KpuBoJIMHENHHOW Tpaneuuu. Popmyna Hbprotona—IJleitbuuna. Ilpumepsl npUMEHEHHsS HHTErpajia B
busMKe U reOMETPUH.

IpakTuyeckoe 3ansitue Ne9 YucnoBas MOCIIENOBATEIBLHOCTh, CIIOCOOBI €€ 3aJaHus, BBIUMUCICHUS
YJIEHOB TocienoBaTenbHOCTH. [Ipeaen nmocnenoBarensHocTU. beckonedHo yObIBarolas reoMeTpuyecKkas
nporpeccus. IIpom3BonHas: MEXaHMYECKMH M TIE€OMETPUYECKMH CMBICI INPOWU3BOJHOM. YpaBHEHHUE
KacatenbHOM B oOmem Buae. IlpaBuna u dopmynsl guddepeHurpoBanusi, TabIUa MPOU3BOIHBIX
aneMeHTapHbIX  (QyHkiui. VccnemoBanue GyHKIMHM C TMOMOIIBI0 Tpou3BOAHOM. Haxoxmenue
HanOO0JIBIIIET0, HAMMEHBIIIETO 3HAYCHHSI U SKCTPEMANIbHBIX 3HaYeHUH (DyHKIINU.
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BHeayauTopHas (caMocTosiTeIbHAsH) padoTa 00yyaloImuxcs

Pemenue 3anau no teme «®opMynsl u npasuiia auddepeHunpoBaHus»

Pemenne 3anad no reme «lIpuMeHeHne MPONU3BOTHON»

Konrtposnbnas padora Nel0

Tema 11

25

Hurerpan u ero
NpUMEHeHHne

IlepBooGpa3nas u unHTerpan. [IpumeHeHue onpeneneHHOro MHTErpaja Iy HaXOXKICHMS IUIOIIAIN
KpuBoJuHelHON Tpaneunu. Popmyna Herorona—IJlelioauna. IIpumepsl mpuMeHEHUsT HMHTerpajga B
¢buznKe U reOMeTpUH.

HN3mepennss B reomerpun O6veM u ero msMmepenue. MurterpanpHast gopmyna odbema. Dopmyiisl
o0Bpema Ky0a, MpsMOYTOJIBHOTO MapaieNenumea, Npu3Mbl, IIHHAPA. PopMyiel 00beMa TUPaMUIbI U
KoHyca. POopMyIIbI IJIONAIM TTOBEPXHOCTEH HMIMH/pa U KoHyca. DopMyibl o0beMa I1apa U IUIOIAAH
ctepsl. [Togobue Ten. OTHOMIEHUS TUTONIAIeH TTOBEPXHOCTEH U 00bEMOB MOAOOHBIX TEI.

. IlpakTHyeckoe 3ansaTHe Nel(

13
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Wuterpan u nepBoodpasnas. Teopema HptoTona—Jleitonuna. [Ipumenenne uHTerpana K BHIYUCICHUIO 1

($U3nUeCKNUX BETMYUH U TUIOIIAICH.

BHeayauTopnasi (camocTosiTe/IbHAS) padoTa 00yyalouumxcst 10

Pemenue 3a1ay Ha HaxOXKAEHKUE NIEPBOOOPA3HON 3

CocraBineHre KOMIBIOTEpPHON mpe3eHTanuu Ha Temy «Moe mpelncTaBieHre O MpPOU3BOJHON U | 4

epBOOOPA3HOI»

Pemenue 3anau «llnomaam KpuBOJIMHEHHON TpaNICLIM» 3

Kontponbnas pabora Nell 1
Tema 12 23 2
OuiemeHnThl Teopuu | CoObITHE, BEPOATHOCTH COOBITUS, CIIOKEHUE U YMHOXKEHUE BepOsITHOCTEH. [loHamue o Hezasucumocmu 10
BEpPOSAATHOCTH. cobvimuil. [luckpemnas cnyuaiinas eeiudund, 3aKoH ee pacnpeoenenus. Hucnogvle xapakmepucmuku
DJIeMeHThI OUCKpemHoul caydaunou eaudunsl. Ilonamue o 3akoHe 601buUX YUCE.
MaTtemaTudeckoii | [IpeacraBinenne naHHbIX (TaONMIBI, IUATPaMMBbI, TPaQHKH), 2eHepalbHAs COBOKYNHOCMb, 6blOOpKA,
CTATUCTHKH. cpednee apugmemuueckoe, meouana. Ilonamue o 3a0auax mamemamuyeckou cmamucmuxu. Pewenue

NPAKMUYECKUX 3a0a4 ¢ NPUMEHEeHUeM 8epOSIMHOCIMHbIX MEMOo008.

IIpakTuyeckoe 3ansitue Nell UVcropus pas3BuTus KOMOMHATOPUKH, TEOPUU BEPOSATHOCTEH W

CTaTUCTUKM M HUX pOJb B pa3M4yHbIX cdepax dYenoBeUeCcKOW Ku3HeaesTenapbHocTH. IlpaBuiia

KOMOHMHATOpUKH. Pernienne koMOMHATOPHBIX 3a/1ad. Pa3Merenus, coyeTanusi U nepectaHoBKU. bunom

Herorona u tpeyronsauk [Tackans. 1

[Tpuxnanueie 3amaun. Knaccuueckoe ompeneneHre BEPOSITHOCTH, CBOMCTBA BEPOSITHOCTEH, TeopeMa O

CyMMe BeposiTHOCTeW. Brrunciienue BepostHocteil. [Ipukiianusie 3agaun. IIpeacraBnenne 4nciio-BbIX

JnaHHbIX. [Ipukinagaele 3agaun.

BueaynuTopHas (caMocTosiTe/IbHAs1) padoTa 00y4aromuxcs 11

CocraBlieHHE NPE3EHTAMH «DJIEMEHTBl TEOPUU BEPOSTHOCTEN M MATEMaTUYECKON CTATUCTUKN 11 4

KonrtponsHas pabora Nel2 1
Tema 13 30 2
YpaBHeHus U | YpaBHeHusi M cHCTeMbl YpaBHeHMi. PaunoHanbHble, WppalMOHAIbHbBIE, [IOKa3aTelbHbIE U 19
HepPaBeHCTBA. TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI. PABHOCUIIBHOCTh YpaBHEHUH, HEPABEHCTB, CUCTEM.

OcHoBHBIE TpUEMBbl HX pelieHus (pa3ioKeHWe Ha MHOXXHMTEIH, BBEJIEHHWE HOBBIX HEU3BECTHBIX,

MOJICTAaHOBKA, rpa)uuecKuil METom).

HepaBencrBa. PaunnoHnanbHble, HppallMOHAIbHBIE, T[OKa3aTE€IbHBIE U  MPUSOHOMEmpUYecKue

Hepagerncmea. OCHOBHBIE IPUEMBI UX PEIICHHUS.

Hcnonp3oBaHne CBOWCTB M TIpadukoB (QYHKIMM MpH pelIeHUH YpaBHEHHM W HepaBeHCTB. Meron

UHTEpBAJIOB. M300pakeHne Ha KOOPIAMHATHOM IUIOCKOCTH MHOXKECTBA peIIeHUN YpaBHEHUH W
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HEPABEHCTB C ABYMs IEPEMEHHBIMU U UX CHCTEM.

[Ipuknanueie 3agaun [IpumeHeHne MaTeMaTHYECKUX METOJIOB Ul PELIEHUsI COAEpKATENbHbIX 3a/1a4 U3
pas- JIMYHbIX oOJslacTell HayKu M NpakTuku. VIHTepnperanus pe3ysbTaTa, y4eT pealbHbIX OrpaHUYECHUH.
IIpakTnyeckoe 3ansatue Nel2 Kopuu ypaBHeHuil. PaBHocuibHOCTh ypaBHeHMil. IIpeoOpasoBanue
ypaBHeHUM. OCHOBHBIE NIPUEMBI pElIeHUs ypaBHeHUU. Pemienue cucrem ypaBHeHuil. Mcnonb3oBaHue
CBOWCTB ¥ rpauKoB (GYHKUIMHN 1711 pelIeHHs] YpaBHEHHI U HEPaBEHCTB.

BueayauropHas (camocrositejibHasi) padoTa 00y4alonuxcs

Pewenne ypaBHeHui

Pemrenne HEPaAaBCHCTB

CamocrosiTenpHas pabora

Koncynbranuu

Bcero

236

el N

JI7st XapaKTepUCTUKH YPOBHSI OCBOCHHS Y4€OHOTO MaTepHaa NCIOIb3YIOTCS CIEAYIONIe 0003HAYCHUS:
1. — o3HaKOMHTENBHBIH (y3HaBaHHE N3YYEHHBIX 0OBEKTOB, CBOHCTB);

2. — peNpOyKTUBHBII (BBITOJHEHHE ISSTEILHOCTH 110 00pasily, HHCTPYKIIUH, METOJMYSCKUM PEKOMEHIAIMSIM WITH 110]] PYKOBOJICTBOM IPETIOIaBaTENIs);

3. — IPOIYKTHUBHBIN (IUTAHUPOBAHUE U CAMOCTOSITEILHOE BBIITOJHEHUE JICSTEIBHOCTH, PEIICHHE TPOOJIEMHBIX, CUTYAlIMOHHBIX 3a1aHUi).
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2.3. Conep:xanmne npopuIbHON COCTABJIAIOLIEH

Jnsa  crnenuanbHOCTH 35.02.12 CanmoBo-mapkoBoe u JaHamagTHOE
CTPOMUTEIBCTBO

COJIEPKAHUE YYEBFHOMN JUCIIUIIJINHBI
BBenenne
MaremaTtnka B HayKe, TEXHUKE, SKOHOMHUKE, WH(DOPMAIMOHHBIX TEXHOJOTHUSIX H
IIPAKTUYECKON AeATEAbHOCTHU. Llenn u 3anaum u3ydeHuss MaTeMaTUKU IPU OCBOCHUH
cnenuanbHocten CIIO.
AJI'EBPA
Pa3zeumue nonamusn o uucne
Ilenbie wu pamuoHanbHbIE uyucaa. JlelWicTBuTenbHbIE 4YHCcHa. [Ipubausicennvle
svruucaenust. Komnaexcunuvle uucna.
Kopnu, cmenenu u nozapugmol
Kophu u crenenu. KopHu HaTypanbHOUM CTENEHU U3 YKCIIA U UX cBOWcTBA. CTeneHu ¢
palMOHAIBHBIMM TOKAa3aTeNsAMH, HMX CBOWCTBA. CTENeHW C JEUCTBUTEIbHBIMU
nokazaresamu. Ceoticmea cmenenu ¢ 0elcmeumenbHblM NOKA3amenem.
Jlorapupm. Jlorapupm umcaa. OCHOBHOE JIOTapu(PMHUECKOE TOKIECTBO.
Jecsatuunble W HaTypaibHble Jorapudmel. IlpaBuia neiictBuil ¢ sorapudmamu.
[Iepexon kK HOBOMY OCHOBAHUIO.
IIpeoOpa3zoBanue ajredOpan4ecKux BbIPAKCHHUIA. [TpeoOpazoBanue
pallMOHANIbHBIX, UPPAIMOHATIBLHBIX CTETICHHBIX, TOKA3aTEIbHBIX U JIOTapU(MHUUECKUX
BBIPAKCHUM.
Ilpakmuueckue 3anamus
Apudmernueckue TeUCTBUS HAJl YUCITAMH, HAXO0XKICHUE MTPUOJIMKEHHBIX 3HAUCHHM
BEJTMYMH U TOTPEIIHOCTEN BbIYUCICHUN (A0COMOTHON U OTHOCUTENILHOM ), CDAaBHEHHE
YUCIIOBBIX BBIPAKCHUMU.
Brruncnenue u cpaBHEHHE KOpHEN. BhINIOIHEHNE pacYeTOB € paIUKAIAMMU.
Pemienne wuppanvoHAIBHBIX ypaBHEHMM. HaxokneHue 3Ha4eHUM CTENEeHEN C
pauuoHaJbHBIMU  TOoKazarensasmu. CpaBHenwe  creneHeil.  [IpeoOpazoBanus
BBIPAKCHUH, COJCPKAIINX CTENEHU. Pelienne noka3arenbHbIX YPABHEHUMH.
Pemenve npukiaaHbix 3a0a4.

Haxoxnenue 3HaueHuit jorapudma Mo Mpou3BOJILHOMY OCHOBaHMIO. [lepexom ot
OJHOTO OCHOBaHUA K npyromy. Bpluncrnenne u cpaBHeHue Jorapu@mos.
JlorapudmMupoBaHue U NOTCHIIMPOBAHUE BHIPAXKECHUI.

[Tpubnu>KeHHbIE BBIYMCICHUS U PEILICHUS TPUKIIAIHBIX 3a]1a4.

Pemenue norapuMuieckux ypaBHEHUH.
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OCHOBBI TPUTOHOMETPUU
OcHOBHBIC MOHATHSA

Pannannas mMepa yrma. BpamarensHoe aBukeHne. CHHYC, KOCHUHYC, TaHT€HC M
KOTAaHI'€HC YMCJIA.

OCHOBHBbIEC TPUTOHOMETPHYECKHUE TOXKAECTBA
@opmynbel npuseneHus. Dopmynbsl cnoxkeHus. Popmyibl  yABOCHUS Dopmyiibl
NOJI08UHHO20 Y2a.

IIpeoOpa3zoBaHus NPOCTEHIIUX TPUTOHOMETPHUYECKUX BbIPAKEHUH
[IpeoOpa3zoBaHne CyMMBbI TPUTOHOMETPUYECKHX QYHKIHA B TPOU3BEIACHUE W
NPOU3BENIEHUSI B CyMMY. Buwipaswenue mpuconomempuuyeckux @OyHKyull uepes
MAH2EeHC NOJIOBUHHO20 ap2yMeHma.

Tpuronomerpuyeckue ypaBHEHUsI 1 HEPABEHCTBA
IIpocrenmmue TPUTOHOMETPUUECKUE YpaBHEHHUS. IlIpocmeuuiue
MpuU2oOHOMempuyecKue HepageHcmad.
OoOparHble TpUroHoMmerpruyeckne GyHKuMu. ApKCUHYC, AapKKOCUHYC, APKTAHTE€HC.
Ilpakmuueckue 3anamus
PannanHbIil METO U3MEPEHHUSI YTJIOB BPALLIEHUS U CBSA3b C ITPAlyCHOM MEpOM.
OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA, (POPMYJbl CIOXKEHHS, YIABOCHHS,
npeoOpa3oBaHUE€ CYMMbl TPUTOHOMETPUUECKUX (QYHKIMA B MIPOU3BEACHUE,
npeoOpa3oBaHUE IPOM3BEICHUSA TPUTOHOMETPUYECKUX (QYHKIUMH B  CymMmy.
[Ipocreiiline TPUrOHOMETPUYECKHE ypaBHEHUS MW HepaBeHcTBa. (OOpaTHbIe
TPUTOHOMETPUUECKUE (PYHKIUU: aPKCUHYC, aPKKOCUHYC, APKTaHT €HC.

®YHKIMU, UX CBOMCTBA U TPAOUKHA

@ynknuu. O6acTh omnpeneneHUuss U MHOXKECTBO 3HaueHui; rpaduk QyHKIUH,
nocTpoeHue rpad@ukoB GyHKIINN, 3aJIaHHBIX PA3TUYHBIMUA CTIOCOOAMH.
CroiictBa (pyHKmuM. MOHOTOHHOCTb, YE€THOCTh, HEYETHOCTh, OIPAHUUYECHHOCTD,
NepUOINYHOCTh. [IpOMeXyTKM BO3pacTaHusi W yObIBaHHS, HauOoJbllee U
HAaWMEHbIIIEE 3HAYCHMs, TOYKH OKcTpemyMa. ['paduueckas uHTepHpeTaius.
[Tpumepsl (QYHKIMOHATBHBIX 3aBUCMMOCTEH B PEANbHBIX MPOIECCAX M SIBICHUSX.
Apudmernueckre onepanuu Haj QyHKUuMAMHA. CrnokHass (QyHKIUS (KOMIO3ULMSA).
Ilousmue o nenpepvignocmu Qhynkyuu.
Ooparubie dynkuuu. Obracmev onpeoeneHus u 06aACMb 3HAYEHUU 00PAMHOU

dyukyuu. I pagux obpamnoti pynkyuu.

Crenennble, moKa3aTejbHble, JorapupmMudeckmne
U TPUTOHOMETPUYecKHe (PYHKIMH.
OoOparHbie TPpUroOHOMeTpUYecKHe GyHKIMH

Omnpenenenus QyHKIMI, X CBONCTBA U TpadUKH.

[IpeoOpazoBanus rpadukoB. IlapamienbHpId MEPEHOC, CUMMETPUS OTHOCHUTEIHLHO
OCEH KOOPAMHAT M CHUMMETPUS OTHOCUTEIIBHO Haydajia KOOPAWHAT, CUMMETpPUS
OTHOCHUTEJIBHO MPSIMOM Y = X, PACTSIKEHHUE U CKATHUE BIIOJIb OCE KOOPIUHAT.
Ilpakmuueckue 3anamus
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[Tpumepsl 3aBUCUMOCTEN MEKTy TEPEMEHHBIMU B pEabHBIX MPOLIECCAX U3 CMEKHBIX
muctuminH. Onpenenenne ¢yskiuil. [loctpoenune u urenue rpaduxoB (yHKIUH.
Hccnenosanue ¢yHkiuu. CBoWCTBA JIMHEHHOM, KBAIPaTUIHON, KYCOUYHO-TMHEUHOM
U ApoOHo-nuHelHOW QyHkumii. HempepbiBHBIE U mepuogudeckue (yHKIUH.
CpoiicTBa M Trpaukud CHUHYCa, KOCHHYCa, TaHreHca M KoTaHreHca. OOpaTHble
byakuuun u ux  rpaguku. OOpaTHble  TPUTOHOMETpUYECKHE  (DYHKIIHH.
[TpeoOpa3zoBanus rpaduka ¢yHkuuu. ['apmonunueckue konebanus. IlpuxmagHbie
3agaun. [lokazarenbHble, JOrapu(pMUUECKHE, TPUTOHOMETPUYECKUE YPaBHEHUS U
Hepaeencmaa.

HAYAJIIA MATEMATHUYECKOI'O AHAJIN3A

ITocienoBarebHOCTH. Crioco6sl 3a1aHusA u CBONCTBA YHUCJIOBBIX
nocyenoBaTenbHoCTe!. [lonamue o npedene nocnedosamenvrocmu. Cywecmeosanue
npedeia MOHOMOHHOU O2paHuyenHou nociedogamenvhocmu. CyMMHUPOBaHHE
nocJyenoBaTelbHOCTEH. beCkoHeuHO yObIBarolas reoMeTpruuecKasl porpeccusi u ee
CyMMa.

IIpousBognasi. IloHATHe O TPOU3BOAHONW (PYHKIMH, €€ TEOMETPUUYECKUU U
(bu3nueckuil cMbIc. YpaBHEHUE KacaTeabHOW K rpaduky ¢yHkuuu. [IpousBoaHbie
CyMMBbI, pPa3HOCTH, TIPOU3BEAECHUsA, dYacTHble. [IponW3BOAHBIE  OCHOBHBIX
AJeMEeHTapHbIX QyHKUMU. [I[puMeHeHrne Mpou3BOJHON K MCCIIEOBAaHUIO (PYHKUIUN U
MOCTPOCHUIO rpaduKoB. [Ipou3s00Hble 0OpAmMHOU HYHKYUU U KOMROZUYUU DYHKYULL.
[IpuMepsb! UCIIOIB30BaHUS TPOU3BOIHON U1 HAXO0KICHUSA HAUITy4Ilero pelIeHus B
NPUKIAAHBIX 3a7a4dax. BTopas mpousBogHas, €€ TeOMeTpUYeCKud W (pusmdeckuit
cmblici. HaxoxaeHune ckopocTu i1 npoiiecca, 3aJaHHOro (hopMyIioi U rpaguKom.
IlepBooOpa3Hass u wuHTerpan. I[IpuMeHeHHE ONpENeIEeHHOr0 WHTEerpana Juist
HAXOXKJIEHUS TUIONIAIM KpUBOIMHEHHON Tpanennn. ®opmyna Herorona—JleliOnuna.
[Tpumepsl IpuMeHeHHsI UHTErpajia B pU3UKE U TEOMETPUH.

Ilpakmuueckue 3anamus

YucnoBas NOCIEAOBATENBHOCTh, CIOCOOBI €€ 3aJaHus, BBIYMCICHUS YJICHOB
nocienoBarenabHocT. [lpenen mocnenoBarenbHOCTH. beckoHeuHO —yObIBaromas
reOMETPUYECKAS IPOTPECCUSL.

IIpon3BoHAs: MEXAaHUYECKUN U TEOMETPUYECKUN CMBICI IPOU3BOIHOM.

VYpaBHenue  kacarenpHO B obmem  Buae. IlpaBuna wu  dopmynsl
muddepeHnupoBanus, TabMUIA  TPOWU3BOMHBIX  JJEMEHTApHBIX  (PYHKITUH.
HccnenoBanre (QyHKIMU C TIOMOIIBIO Mpou3BogHON. Haxoknenune HauOoJbIIero,
HAaUMEHBIIIETO 3HAYEHUS U SKCTPEMANIbHBIX 3HAUYEHUHN (PYHKIIHH.

WUurterpan u mnepBoobOpazHas. Teopema Hpiorona—IJleibnumna. Ilpumenenue
MHTETpaJia K BBIYUCICHUIO (U3NYECKUX BETMUYHH U TUIOHIaIEH.

YPABHEHUSA U HEPABEHCTBA

YpaBHeHHs U CHCTeMbI YpaBHeHUi. PanlioHaIbHBIE, HppALlMOHAJIBHEIE,
MTOKA3aTEeJIbHbIE U TPUTOHOMETPUUYECKUE YPABHEHUSI U CUCTEMBI.
PaBHOCUIBHOCTB ypaBHEHMM, HEPABEHCTB, CUCTEM.
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OCHOBHBIE NpPUEMBI MX pELICHUS (pa3IoKEHUE HAa MHOKUTEIW, BBEJIECHHUE HOBBIX
HEU3BECTHBIX, MOJICTAHOBKA, IpapuuecKuil METON).
HepaBencrBa. PannonanbHbIe, UppaLMOHAJIBHBIE, MOKa3aTeJIbHbIE U
TPUTOHOMETPUYECKUE HEPABEHCTBA. OCHOBHBIE IPUEMBI UX PELLICHHS.
HUcnoab3oBanue CBOMCTB M rpapukoB (PYHKUHMUA NPU PelICHHUH YPABHEHUH M
HepaBeHCTB. Meron uHTepBajoB. M3o0paxkeHue Ha KOOPAMHATHOM IUIOCKOCTU
MHOYKECTBA PEIICHUI YPAaBHEHUI U HEPABEHCTB C IBYMsI IEPEMEHHBIMU U UX CHCTEM.
Ilpuxnaonwie 3a0auu
[IpuMeHEHNE MaTEMAaTUYECKUX METOJOB [UISl PELICHUS COAEPKATEIbHBIX 3allad W3
pa3IMyYHBIX 00JaCTEN HAYKU U MPAKTUKU.
WuTepnperanus pe3yiabTaTa, y4eT peajJbHbIX OTPaHUYEHUH.
Ilpakmuueckue 3anamus
Kopuu ypaBHenuii. PaBHocunsHOCTh ypaBHeHUi. [IpeobpazoBanue ypaBHEHHIA.
OcCHOBHBIE NTPUEMBI PELIEHNS YPAaBHEHUN. PellieHne cUCTEM ypaBHEHH.
Hcnonb3oBaHue CBOMCTB M rpauKOB (DYHKIUH I pEIICHHUS YpaBHEHUH W
HEPaBEHCTB.
KOMBUHATOPUKA, CTATUCTUKA U TEOPUS BEPOSITHOCTEM

JIeMeHTbl KOMOUHATOPUKH
OcHOBHBIC TIOHATUS KOMOMHATOPHKU. 3aJayd Ha IMOJACYET YHCIa pa3MelIeHH,
IIEpPECTaHOBOK, coueTaHuil. Pemienue 3amau Ha mnepebop BapuaHTOB. Popmyina
ounoma HproTona. CBoiicTBa OMHOMHHAIBHBIX KOA(DPUIIMEHTOB. TpeyroibHHUK
[Tackass.

JIeMEeHThI TEOPHH BEPOSITHOCTEH
CoObITHE, BEPOATHOCTH COOBITHS, CJI0KEHUE U YMHOKEHHE BeposiTHOCTEN. [lonsamue
0 He3asucumocmu cobvimuti. Jluckpemmuas cayuanHas —GeluUyYUHd, 3AKOH ee
pacnpedenenus. Hucnosvie xapakmepucmuku OUCKPEMHOU CLYYAUHOU 6ENUYUHDBL.
Ilonamue o 3axone 6onbUILUX YUCE.
DJIeMEeHThl MaTeMAaTH4eCKON CTATUCTUKHU
[IpencraBnenne  gaHHbIX  (TaOMMUbI,  aUarpaMmbl,  TpaduUKu),ceHepanbHas
COBOKYNHOCMb, 8bIOOPKA, cpedHee apudmemuueckoe, meouana. Ilonamue o 3adauax
Mamemamuyeckou Cmamucmuxu.
Pewenue npakmuueckux 3a0au c npumeHnenuem 8epoAMHOCHHBIX MEMOO08.
Ilpakmuueckue 3anamus
Hcrtopust pazBuThsi KOMOMHATOPUKHU, TEOPUH BEPOSITHOCTEH M CTATUCTUKHU U MX POJIb
B Pa3NUYHBIX cepax yeIoBeUeCKOM xu3HeaesTenpbHoCTH. [IpaBuia KOMOMHATOPUKH.
Pemenne xomOnMHaTOpHBIX 3a1a4. Pazmenienusi, coueTanusi M nepecTaHOBKU. bruHOM
HeroTona u tpeyronpauk Ilackans. [Ipuknagaeie 3agaumn.
Kiraccuueckoe omnpenesneHre BEPOSITHOCTH, CBOMCTBA BEPOSITHOCTEM, Teopema O
CyMM€ BeposTHOcTel. Brpruncnenue BeposrHocTen. llpuknagsele  3amadu.
[IpencraBnenue YucIOBBIX AaHHBIX. [[pUKianHbie 3a0a4H.
I'EOMETPUA

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE
B3auMHOe pacnosnokeHue AByX NpsMBIX B IIpocTpaHcTBe. [lapamiensHocTh npsaMoin
u 1iockocty. IlapamtenbHOCTh IIOCKOCTEH. IlepneHauKyISIpHOCTD MNPSIMOM U
IJIOCKOCTU. llepneHIuKyIIAp M HAKIOHHAs. YTOJd MEXAY IPSAMOU U IIJIOCKOCTBIO.
JIByrpaHHbii yroia. Yrojll Mexay IUIOCKOCTAMU. [lepneHaukynspHOCTb IBYX
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IockocTe. ['eomeTpuueckre npeoOpa3oBaHUs MPOCTPAHCTBA: MNapaJUIEIbHBINA
NEPEHOC, CHMMETPUSL OTHOCUTEIBHO MIOCKOCTH.

[lapannenbHoe  mpoeKkTHpoOBaHWE.  [lnowadb  OpmMO2OHANLHOU  NPOEKYUu.
N300paskeHne MpoCTPaHCTBEHHBIX QUTYD.
MHoOrorpaHHuKu

Bepmmnpl, pebpa, rpaHu MHOTorpaHHUKA. Paszeepmka. Muozoepanuvie yenuvl.
Buinyxnvie mnozoepannuxu. Teopema Jiinepa.

[Ipusma. Ilpsamas u HakimoHHas npusma. lIpaBunbHas npusma. [lapamnenenunesn.
Ky®.

IIupamupna. [IpaBuiibHas nupamMuaa. Y cedeHHas nupamuaa. Terpasap.

CummMmetpuu B Ky0Oe, B mapajuieNieluIeie, B Mpu3Me U MUpamuse.

CeueHus Ky0a, IpU3Mbl U TUPAMU/IBI.

[IpencraBienrie O MNPaBUIBHBIX MHOTOTPAaHHUKAX (TeTpadqpe, KybOe, OKTadJpe,
JOACKAdIpe U UKOCAdIpe).

Tesa 1 MOBEPXHOCTH BpALLlCHHS

[unuugap u KoHyc. YceueHHbId KoHyc. OCHOBaHUE, BBICOTa, OOKOBAsi IOBEPXHOCTD,
oOpasyroias, pazsepTka. OceBble CEUSHUS U CEUCHMUSI, TapalieIbHbIE OCHOBAHUIO.
[Tap u cdepa, ux ceuenus. KacarenapHas IIIOCKOCTh K cdepe.

HN3Mmepenust B reoMeTpuu
O6bem u ero uzmepenue. MaterpanbHas ¢popmyna oobema.
®opmyiibl 00beMa KyOa, MPSIMOYTOIBHOTO MapasuielienuIiea, IpU3Mbl, HAITUHIPA.
®opmynbl  o0beMa mupamMuAbl U KoHyca. Dopmynbsl IUIOMIAAM TMOBEPXHOCTEH
HUJIMHIpa U KoHyca. Dopmysibl o0beMa 11apa u miomaaun chepsl.
[Tono6ue Ten. OTHOLIEHUS TUIOMIAEH TOBEPXHOCTEN U 00HEMOB TTOJOOHBIX TEI.

KoopauHaThl M BEKTOPHI
[IpssmoyrosibHast (JekapToBa) CHUCTEMa KOOPJAMHAT B mpocTpaHcTBe. Dopmyna
PACCTOSIHUS MEXIY ABYMsI TOUKAMH. Y paBHEHUSI CPEPBI, nI0CKOCHU U NPSAMOL.
Bekropsl. Moaynb BekTopa. PaBeHcTBO BEKTOPOB. Cll0KEHNE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha 4ucio. PasioxkeHue BEKTOpa MO HANpPaBICHUAM. YTOJI MEXKIY ABYMs
BekTopamu. [Ipoekmuss Bekropa Ha ocbk. KoopauHaTel BekTopa. CkansipHoe
IIPOU3BECHUE BEKTOPOB.
Hcnonb30BaHWEe KOOPAMHAT M BEKTOPOB MPU PELUICHUH MATEMATUYECKUX U
MPUKIIAIHBIX 3a]1a4.
Ilpakmuueckue 3anamus
[Ipr3HaKy B3aMMHOTO PaCIOI0KEHUS IPSAMBIX. YTOJ MEXy NpsAMbIMU. B3auMuoe
pacIoyoKeHue NPSAMBIX U IUIOCKOCTeN. [lepnenaukynsap u HaKIOHHAS K IJIOCKOCTH.
Yron Mexay NpsMoON U INIOCKOCTBIO. TeopemMbl 0 B3aMMHOM PAaCIION0KEHUU NPSIMOI
Y TJIOCKOCTH.
Teopema o0 Tpex NepreHAUKYIAPaAX.
IIpyu3Haky U CBOMCTBA NMAPAJUICIIBHBIX U MEPIECHIUKYIISAPHBIX IIJIOCKOCTEN.
PaccTostHue OT TOYKM 10 IIIOCKOCTH, OT OPSIMOM A0 IUIOCKOCTH, PACCTOSIHUE MEXKIY
IUIOCKOCTSIMM, MEXKIY CKPCIIMBAIOIIMMUCA NPSIMBIMH, MEXAY NTPOU3BOJIBHBIMU
dburypamu B MpoCTPAHCTBE.
[lapamienbHOoe NPOEKTUPOBAaHUE M €ro cBoWcTBa. Teopema o naowaou
OPMO2COHANLHOU ~ NPOeKYUU  MHO20Y20TbHUKA. B3anmHoe  pacnonoxeHue
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POCTPAHCTBEHHBIX QUTYD.
Pa3nnunble Buapl MHOrorpaHHukoB. Wx wu3oOpaxenus. CeyeHus, pa3BepTKH
MHOrOrpaHHukoB. [Inomaae moBepxHOCTH. Buapl cuMmerpuidi B MPOCTPAHCTBE.
CumMmMeTpus Ten BpallleHHsl © MHOTOTPaHHUKOB. Berunciienne miomaaei 1 o00beMOB.
Bexkropsl. [lelicTBus ¢ BekTopamu. [[ekapTroBa cucteMa KOOpAMHAT B IIPOCTPAHCTBE.
VYpaBHeHHE OKpPYKHOCTH, c(epbl, IJIOCKOCTU. PaccTosiHMEe MeXIy TOYKaMH.
JleficTBHA C BEKTOpaMH, 3aJaHHbIMM KoopAauHaTaMu. CKaJlsipHOE NPOU3BEACHUE
BEKTOpPOB. BekTopHOE ypaBHEHME NPSAMOM M IUIOCKOCTH. VCIIONb30BaHUE BEKTOPOB
IIPU 10KA3aTENBCTBE TEOPEM CTEPEOMETPUMU.
JIst BHEAy TUTOPHBIX 3aHATHUH CTYyIEHTAM Hapsy C PELUICHUEM 3a7a4 U BBIITOJIHEHUS
IIPAKTUYECKUX 3aJaHUK MOXKHO MNPEJIOKUTHh TEMBl HCCIEIOBATEIbCKUX U
pedepaTuBHBIX pabOT, B KOTOPBIX BMECTO CEpPUIl OTIENbHBIX MEIKHX 331ad H
yIpaXHEHHUH MPEASIaratoTcsl CIOKETHBIE 3aJJaHus, TPEOYIOIUe JTUTENbHON padoThHI B
paMKax OJHOW MaTreMaTH4eCKOM CHUTyallMd. OTH TEeMbl MOTYT OBITh Kak
WHIUBUYAIbHBIMU 33IaHUSIMU, TaK U TPYNIOBBIMH JJII COBMECTHOI'O BBIMIOJHEHUS
WCCIICIOBAHMS.

IIpuMepHbIe TeMbI pepepaToB (JOKJIAA0B), HCCIAEA0BATEIbCKUX IPOCKTOB
HenpepriBHble 1po0u.
IIprMeHenue C0KHBIX IIPOLICHTOB B JKOHOMUYECKUX pacyeTax.
[TapamienbHOE TPOEKTUPOBAHMUE.
CpenHue 3HaYeHNs U UX IPUMEHEHUE B CTATHCTHUKE.
BekropHoe 3a1aHue npsMbIX U INIOCKOCTEN B IIPOCTPAHCTBE.
CrnosxeHue rapMOHUYECKUX KOeOaHuM.
I'paduueckoe pernieHre ypaBHEHU U HEPABEHCTB.
[IpaBunbHBIE ¥ TOJIYIIPABUIIBHBIE MHOTOTPAHHUKH.
Konnueckne ceueHus U uX IPUMEHEHHUE B TEXHUKE.
[Tonsitne nuddepenimana u ero NPUI0KEHHUS.
CxeMbl TOBTOPHBIX UCTIBITAHUN bepHyrum.
HccnenoBanne ypaBHEHNN U HEPABEHCTB C MAPAMETPOM.
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3. YCJIOBHS PEAJIM3AIIMY YYEFHOM JJUCITUITIJIMHBI

3.1. TpeGoBaHusi K MHHUMAJIbHOMY MAaTePHATbHO-TEXHHYECKOMY
o0ecrne4eHn 1o

Peanm3arus mporpaMMBbl JUCHUIUTMHBI TPEOyeT HATHUXs yueOHOro KaOnuHeTa.

O6opynoBaHue y4eOHOTO KaOWHETa: CTeHIbl, yUeOHUKH, HATJISAIHBIC TTOCOOMS,
MOJICJTH, CITPABOYHBIC MATEPHUAIIBI.

Texauueckue cpeacTra 00ydeHUs: KOMITBIOTED, MPOCKTOP, SKPaH, IPUHTED.

3.2. UudopmanuonHoe odecnevdenmne
Nudopmanmonnoe oOecrieueHue oOy4eHUs COJICPXKUT  TepeyYeHb
PEKOMEHJIyeMbIX  Y4eOHBIX u3AaHuil, HHTepHET-pecypcoB, JOMOJIHUTEILHON
JUTEPaTYPHI.
OcCHOBHBIE HCTOYHUKH

1. bammakoB M.M. MaTtemaTuka: y4eOHUK IJI CTY. YUPEKICHUN Cpel.
npod. oodpazoBanus. — M., 2017.

2. bammvakoB M.U. Marematuka. COOpHHK 33124 MPOGUITBLHOM
HaIpaBJICHHOCTH: yue0. mocoOue JJIs CTY/l. YUPEKIECHUN cpell. pod.
obpazoBanus. — M., 2017.

3. bammvakoB M.M. Marematuka. 3ajauHuk: y4e0. mocooue Juist CTy/I.
yupexaeHuit cpen. npod. oopazoBanus. — M., 2017.

4. bammakoB M.M. MaTtematuka. DJIeKTPOHHBINA y4e0.-METO/1. KOMIUIEKC IS
CTYy/. YUpeKJaeHu# cpea. nmpod. oopazoBanus. — M., 2017,

5. bammakoB M.U. Anre6pa u Hayana ananusa, reometpus. 10 kimace. — M.,
2017.

JlonoJHUTeIbHbIE HCTOYHUKHU
. [luckpernas matemaruka/ C.A. Kannenan, -M.:®opym,2013.
. Marematuka :yue6./ C.I'. I'puropses, C.B. HMBonbsruna. -M.: Akanemus, 2013.
3. CrpaBounuk 1o Beiciieit marematuke/ A.A. I'ycak, .M. I'ycak, E.A.
bpuunkosa. -M.: TerpaCucremc, 2017.

N

Ilepeuens UHTEpHET-pecypcoB
1. www.fcior.edu.ru (MudopmaroHHbie, TPEHUPOBOYHBIC U KOHTPOJIbHBIC
MaTepuaibl).
2. www.school-collection.edu.ru (EmuHast KOJICKITUY MAPPOBBIX
00pa3oBaTeNbHBIX PECYPCOB).
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4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUWS YUYEBHOU

JAUCHUIIJINHBI
KoHTpomlb ® oOIlIGHKa pe3ynbTaToB

OCBOCHUSA Yy4YE€OHOW JHUCIUILIIUHBI

OCYHICCTBILICTCA HIPLCIIOAaABaTCIICM B IIPOHCCCC IMPOBCACHHA ITPAKTHYCCKUX 3aHﬂTHﬁ,

nabopaTopHbIX PabOT, TECTUPOBAHUS,

a TaKKXC B PC3YJIbTATC BbIIIOJIHCHUA

0oOy4JaromMUMHUCs WHIWBUAYAJIbHBIX 3aJIaHUH, IPOCKTOB, UCCIETOBAHUM.

PesynbraThl 00yueHUs pacKpbIBAIOTCS

yepe3

YCBOCHHBIC 3HAHUA H

npuoOpeTEeHHbIC YMEHUS, HAIIPABJICHHbIE HA TPUOOPETEHUE OOIIUX KOMITETSHIIUH.

Pe3yabTaThl 00y4yeHnus (mpeaMeTHbIE)
HA YPOBHE Y4eOHBIX AeHCTBUH

®opMBbI 1 METOAbI
KOHTPOJISI H OILleHKH
pe3yJabTAaTOB 00y4eHUs

BBenenue

O3HaKOMJICHHE C POJIbI0O MATEMAaTUKHU B HayKe,
TEeXHHUKE, IKOHOMUKE, MHDOopMaIimoHHBIX
TEXHOJIOTHSAX U IMPAKTUUECKOU JeATEILHOCTH.
O3HaKOMJICHHE C MSJSIMU 1 33/1a9aMHi U3YUCHUS
MaTeMaTHuKH mpu ocBoeHunu npodeccuii CI10 u
criermanbHocTelt CIIO.

BxoaHast KOHTpOJIbHAS
pabota
Texkymui KOHTPOJIb
(ycTHBIN ompoc,
MUCbMEHHBIE 3a]IaHNs)

AJI'EBPA

Pa3Butne noHaATHSI 0 YHCIIE

Brimonnenue apudgmMeTnueckux I1eMCTBUM HAT
YUCJIAMU, COYETas YCTHBIE U MIUCbMEHHBIE TPUEMBI.
Haxoxaenue npuOamKeHHbIX 3HAYEHUN BETMYUH U
MOTPEIIHOCTEN BBIUUCIICHUH (aOCOMIOTHOM U
OTHOCUTEJILHOM ); CPABHEHHE YMCIIOBBIX BBIPAYKEHUU.
Haxoxnenue ommOok B mpeoOpa3oBaHUsIX U
BBIYUCIICHUAX (OTHOCUTCSI KO BCEM ITyHKTaM
IPOrPAMMBI).

Texkymui KOHTPOJIb
(ycTHBIi1 ompoc,
MUChbMEHHBIE 33JIaHMUS,
KOHTPOJIbHAS padoTa).

KopHu, crenenu, sorapugmsl

O3HaKOMIIEHHE C ITOHATUEM KOPHS N-U CTEIEHH,
CBOMCTBAMU PaJUKaJIOB U MPABUIIAMU CPABHEHHUS
KOpHEM.

@opMyIMPOBAaHUE ONPEAECIEHUS KOPHS U CBOMCTB
KOpHEU. BelunciieHne u cpaBHEHUE KOPHEN,
BBIITOJTHEHUE TTPUKUAKN 3HAYEHUSI KOPHSL.
[IpeoOpazoBaHue YUCIOBBIX U OYKBEHHBIX
BBIPAKEHUH, COAECPIKAIINX PATUKAIIBI.

BrinonHenue pacyeToB no GopmyiiaM, coiepKaiium
paauKalibl, OCYLIECTBIISASI HEOOXOIMMBIE MOICTAHOBKU
U TIpeoOpa3oBaHus.

OnpeneneHre paBHOCWIBHOCTH BBIPAXKEHHM €
panukanamu. Penienue nppanroHanbHbIX YPaBHEHUN.
O3HAaKOMIIEHHE C MTOHATUEM CTENEHU C
JNEUCTBUTEIBHBIM IIOKA3aTEIIEM.

Haxox1eHue 3Ha4yeHni CTEeNeH!, UCIIOJIb3Ys IIPU

Tekymuin KOHTPOJIb
(ycTHBIN ompoc,
MACbMEHHBIE 33/IaHMUS,
KOHTpOJIbHAs paboTa).
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HE00XOAMMOCTH NHCTPYMEHTAJIbHBIE CPE/ICTBA.
3anucbIBaHUE KOPHS N-l CTENEHU B BUJE CTEIEHH C
JIpOOHBIM TOKa3aTesieM U Ha00O0pOT.
DopMyJIIMPOBAHUE CBOWCTB CTENEHEN. Brruuciienue
CTEIEHEN C pallMOHAIBHBIM MOKA3aTENEM,
BBIITOJTHEHUE TIPUKUIKY 3HAUEHUS CTETIEHU,
CpPaBHEHHE CTEIICHEM.

[IpeoOpazoBaHue YUCIOBBIX U OYKBEHHBIX
BBIPAKEHUH, COAECPIKAIINX CTETICHU, IPUMEHSS
CBONCTBA. PenieHne noka3arenbHbIX YPaBHEHHM.
O3HaKOMIIEHHE C IPUMEHEHUEM KOPHEW U CTeNeHEN
IIPY BBIYUCJIEHUN CPEHUX, IEJICHUU OTPE3Ka B
«30JI0TOM ceueHun». Pemenune

ITPUKJIAJIHBIX 33]1a4 Ha CJIOKHBIE POLEHTHI.

IIpeoOpa3oBanue ajJredpanvecKux BbIPAKEeHHUil

Brinonnenue npeodpa3oBaHuil BEIpaKEHUH,
npuMeHeHue GopMyIl, CBI3aHHBIX CO CBOMCTBAMHU
cTeneHei u norapudmos.

Omnpenenenue 00JaCTH AOMYCTUMBIX 3HAUCHUN
norapuMHUUecKoro BeipaxeHus. Perenue
Jorapu(hMUIECKUX YpaBHEHUM.

Texkymui KOHTPOJIb
(ycTHBIN ompoc,
MUCbMEHHBIE 3a]IaHNs)

OCHOBbBI TPUTOHOMETPHUH

OCHOBHbBIC MOHATHSA

N3ydenune painaHHOTO METOJa UBMEPEHUS YTIIOB
BpAILICHUS U UX CBA3U C IPaJlyCHOU MEPOM.
N3o00pakeHne yriioB BpalleHus: Ha OKPY>KHOCTH,
COOTHECEHHUE BEJIMUUHBI YTJIA C €r0 PACTIOJIOKEHUEM.
DopMyJIMPOBAHUE ONPEIACIICHUI
TPUTOHOMETPUUECKUX (DYHKIIHIA

JUISl YTJI0B TTIOBOPOTA U OCTPBIX YIJIOB
MPSIMOYTOJILHOTO TPEYTOJIbHUKA U O0BICHEHUE UX
B3aUMOCBSI3H.

Tekymuin KOHTPOJIb
(ycTHBIN ompoc,
MICHbMEHHBIC 3aJIaHHS)

OcHoBHBIE TPUTOHOMECTPHUYECCKHUE TOKIACCTBA

[IprmMeHeHne OCHOBHBIX TPUTOHOMETPUUECKUX
TOXECTB ISl BBIYUCIICHUS 3HAYCHUN
TPUTOHOMETPUUECKUX (DYHKITHI MO OTHON U3 HUX.

Texkymui KOHTPOJIb
(ycTHBIN ompoc,
MUCbMEHHBIC 3a/1aHHUs )

IIpeoOpa3zoBanusi mpocTelmux
TPUTOHOMETPHYECKHUX BbIPasKeHH

N3yueHnne oCHOBHBIX (POPMYJT TPUTOHOMETPHHU:
(bopMyIIBI CIOKEHUS, YABOCHHUS, PE0Opa30BaHUS
CYMMBbI TPUTOHOMETPUUECKUX (PYHKIIUI B
IIPOU3BENCHUE U IPOU3BEICHUS B CYMMY U
IPUMEHEHUE NIPU BBIYMCIIEHUN 3HAYCHUS
TPUTOHOMETPHUUYECKOTO BBIPAXKEHHUSI YIIPOLIEHUS €TO0.
O3HakOMIIEHHME CO CBOMCTBAMH CUMMETPUHU TOYEK HA
€MHUYHON OKPYKHOCTU U IPUMEHEHHE UX JUIs

Texkymui KOHTPOJIb
(ycTHBIi ompoc,
NUCbMEHHbIE 3aJIaHNs)
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BbIBOJIa (HOPMYJI TPUBEICHUS.

IIpocreiinine TPUroOHOMETPUYECKHE YPABHEHHUS U
Hepasencmea

Pemenue o ¢gopMynnam u TPUTOHOMETPUIECKOMY
KpYTY NPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.
[IpumeneHne 00X METOJIOB PEILICHUs YPAaBHEHUHN
(npuBeneHue K JIMHEWHOMY, KBaJJpaTHOMY, METO/T
Pa3I0KEHHSI HA MHOXKUTENH, 3a-MEHBI IEPEMEHHON )
MIPU PEIICHUU TPUTOHOMETPUUECKUX YPABHEHUH.
YMeHne oTMedaTh Ha Kpyre peleHus MpoCTeUInX
TPUTOHOMETPHUYECKUX HEPABEHCTB.

Texkymuii KOHTPOJIb
(YCTHBIN ompoc,
MUCbMEHHBIE 3a]IaHNs)

APKCHHYC, aPKKOCHHYC, APKTAHI'€HC YHMCJIA

O3HaKOMIIEHHE C MOHSATHEM 0OpPaTHBIX
TPUTOHOMETPUUECKUX (DYHKITUH.

N3ydenue onpeneneHnii apkCuHyca, apKKOCHHYca,
apKTaHTeHca Yncia, opMyIHpOBaHUE UX,
N300paKEHUE HA EIUHUYHON OKPY>KHOCTH,
NpUMEHEHUE MPU PEIICHUH YPaBHEHUH.

Texkymuii KOHTPOJIb
(ycTHBIi ompoc ,
MACbMEHHBIE 33JIaHMS,
KOHTPOJIbHAst paboTa)

®YHKIUU, UX CBOUCTBA U T'PAOUKHU

@yukuuu. [loHsiTue 0 HeNPEepPHIBHOCTH (PYHKIUH

O3HakoOMJICHHE C TIOHSITUEM MTEPEMEHHOM, MpUMeEpaMu
3aBUCHUMOCTEN MEXIY MEPEMEHHBIMHU.
O3HakoOMIIEHHE C MTOHSTHEM TpaduKa, onpeeicHue
NPUHAIIICKHOCTH TOUYKU TpauKy QyHKIUH.
Omnpenenenue o GopMysie MPOCTEHIIIEH
3aBUCUMOCTH, BUJIa €€ rpaduka. Beipaxkenue mo
dbopmyIie oaHOM TIEpeMEHHOM Yepe3 apyrue.
O3HakoMIIeHHE C onpeesieHneM (PyHKIINH,
dbopMyIUpOBaHUE €TO.

Haxoxaenue obnactu onpeaenaeHus u 001acTi
3HA4YCHUN (PYHKIMH.

Tekymuii KOHTPOJIb
(ycTHBI# ompoc ,
NUCHbMEHHBIE 3aJaHMs])

CaoiicTBa pynkuuu. I'paduyeckasn
uHTepnperauus. [Ipumepsbl
(GyHKIHOHAJIBHBIX 3AaBUCUMOCTEN B PeaJIbHbIX
npoueccax u iBJIeHUusX

O3HakOMJIEHHE ¢ TpUMepaMH (PYHKIIMOHATbHBIX
3aBUCUMOCTEN B PEAJIbHBIX MPOLIECCaX U3 CMEXKHBIX
JTUCLUIUIMH.

O3HaKOMIIEHHE C JOKA3aTeJIbHBIMU PACCYXIACHUSIMU
HEKOTOPBIX CBOMCTB JIMHEMHOW U KBaJPaTUYHOU
byHKIUH, TPOBEACHUE UCCIICIOBAHUS JTMHEHHOM,
KyCOUHO-JIMHEUHOMU, IPOOHO-TMHEINHOM U
KBaIpaTUYHON (PYHKIUH, MOCTPOCHHE UX TPa(PUKOB.
[Toctpoenue u yreHue

rpadukoB ¢pyHkiui. MccnenoBanue QyHKIINH.
CocTtaBnenue BUJ0B (PyHKIMN 0 JTaHHOMY YCJIOBHIO,

Tekymmii KOHTPOJIb
(ycTHBIN ompoc,
MUCbMEHHBIC 3a/1aHUS )
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peleHue 3a1a4 Ha SKCTPEMYM.
Brinonnenune npeoOpazoBanuii rpaduka GyHKIHH.

OoOparHblie yHKIMH

Nsyuenue nousmus oopamnoii hynkyuu,
onpeodenenue U0d U NOCMpoeHue 2paghuka oopamuou
@dyHKyuu, Haxodcoenue ee ooracmu

onpedenenus u oonacmu snavenuil. [lpumeHenue
CBOMCTB (DYHKILIMI1 IPY UCCIETOBAHUH YPABHEHUHN U
pEIIeHUH 3a7]a4 Ha SKCTPEMYM.

O3HaKOMJICHHE C TOHATHEM CIOXHOU (DYHKIIUH.

Texkymuii KOHTPOJIb
(YCTHBIN ompoc,
MACbMEHHBIE 33]IaHMS,
KOHTPOJIbHAst paboTa)

CreneHnble, NOKa3aTeJbHbIE, JorapupmMuuecKkue u
TPUTrOHOMeTPUYecKue GPyHKIUM.
OOpaTHble TPUTOHOMETPUYECKHE QYHKINH

Brruucnenue 3HaueHnil GyHKIIUN 110 3HAYCHUIO
aprymMeHTa.

Omnpenenenre NoJ0KEHUs TOUKU Ha Tpaduke 1o ee
KOOpAMHATaM U Ha00OpoOT.

Hcnonb3oBanue CBONCTB (DYHKIIUI 71 CPaBHEHUS
3HAYEHUN CTENEHEN U Jorapu(pMOB.

[TocTpoenue rpaduKoB CTENEHHBIX U
norapu(pMUUecKuX QyHKIIHIA.

Pelenne nokasaTesbHbIX U JOrapu(pMHUYECKUX
YpaBHEHUH U HEPABEHCTB MO U3BECTHBIM AJITOPUTMAM.
O3HAKOMIIEHHE C MTOHSATUEM HEMPEPHIBHON
nepuoaudeckoit GyHKIuu, GOpMyIUpPOBAHUE CBOMCTB
CHUHYyCa M KOCHHYCa, IOCTPOEHUE UX

rpaduKoB.

O3HaKOMIIEHHE C ITOHATUEM FaPMOHUYECKHUX
KoJIe0aHM U IPUMEpaMu TAPMOHUYECKUX KOJIeOaHUN
JUISL OTTMCAHUS MPOIECCOB B (hHU3UKE

U IpYruX 00JacTsIX 3HAHUA.

O3HaKOMJIEHHE C MOHSATUEM Pa3phIBHOM
nepuonyeckor (GpyHKuuH, GopMyIupoBaHUE CBOMCTB
TaHT'€HCAa U KOTAHT€HCa, TOCTPOEHUE UX

rpauKoB.

[IpumeneHre cBOMCTB (DYHKIIMI 1J11 CpaBHEHUS
3HAUYEHUU TPUTOHOMETPUUECKUX (PYHKITUH, perieHus
TPUTOHOMETPUUYECKUX YPaBHEHUM.

Ilocmpoenue epagpurxos oopammvix
MPULOHOMEMPULECKUX DYHKYUL U OnpedeneHue no
epagukam ux ceoticms.

Brinonaenne npeobpazoBanus rpaduKos.

Tekymui KOHTPOJIb
(ycTHBIN ompoc,
MACbMEHHBIE 33/IaHUS)

HAYAJIA MATEMATHUYECKOI'O

AHAJIN3A

IHociienoBaTeLHOCTH

O3HaKOMJIGHHE C TIOHSATHEM YHUCJIOBOM
MOoCJICA0BATCIIBHOCTH, crocodamu ee 3aJaHusd,

Tekymuii KOHTPOJIb
(ycTHBIN ompoc,
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BBIYMCIICHUSIMU €€ YICHOB.

O3HnakomieHue ¢ nonsamuem npeoena
nocne008amenbHOCmu.

O3HAaKOMJIEHHE C BHIYMCIEHUEM CYMMBbI
OECKOHEYHOI'0 YHCJIOBOIO psijla Ha MpUMepe
BBIYKCIICHHUS CYMMBbI O€CKOHEUHO YObIBaroIen
r€OMETPUYECKON TIPOTPECCUHU.

Pemenue 3a1ay Ha npUMeHEHHE (POPMYIIBI CYyMMBI
0ECKOHEYHO yObIBAIOIIECH reOMETPUYECKON
MIPOTPECCHH.

MMCbMEHHBIE 33JIaHMUS)

HpOl/I3BOIIHaﬂ H €€ IPUMECHCHUE

O3HaKOMJICHHE C TOHSITUEM MPOU3BOIHOM.

N3yuenune u GopMyIupoBaHHUE €€ MEXaHUIECKOTO U
F€OMETPUYECKOTO CMBICIIA, U3YYEHUE AITOPUTMA
BBIYMCJIEHUS POU3BOJAHON HA MPUMEPE BHIYUCICHUS
MT'HOBEHHOM CKOPOCTH M YIJIOBOTO KO3 duimeHTa
KacaTeJIbHOM.

CocrapneHue ypaBHEHHs KacaTeIbHOUM B 00IIEM BUJIE.
YcBoenue nmpaBui 1udpepeHImpoBanusi, TAOIHUIIbI
IPOU3BOIHBIX DJIEMEHTAPHBIX QYHKIIHUMA, TPUMEHEHUE
st audpepeHmpoBaHus

(yHKUUNA, COCTABICHHS YPAaBHEHHUS KaCaTEIbHOM.
N3yuyeHue TeopeM O CBS3U CBOMCTB (DYHKLIUH U
MPOU3BOIHOU, (POPMYITUPOBKA HX.

[IpoBeaeHne ¢ TOMONIBIO TPOU3BOJHOM
uccienoBanus GyHKIUH, 3aJaHHON PopMyIIOil.
YcraHoBIeHUE CBSA3M CBOMCTB (DYHKIIUU U
IPOU3BOIHOM IO UX Tpadukam.

[IpumeHenne Mpou3BOJHOM ISl PEIICHUS 3a7a4 Ha
HaXOXJCHUE HAaNOOJIBIIIET0, HAMMEHBIIIETO 3HAYCHUS
Y Ha HaXO0XXJICHUE IKCTPEMYMA.

Tekymuii KOHTPOJIb
(ycTHBIi1 ompoc,
NIMCBMEHHBIE 3aJJaHus,
KOHTpOJIbHAst paboTa)

IlepBooOpa3Hasi M HHTErpaJ

O3HaKOMJICHHE C TIOHSITUEM UHTErpaja u
epBOOOpa3HOM.

N3yuenue npaBuiia BEIYUCIICHUS TTIEPBOOOPA3HON 1
Teopembl HetoTona— JleitoHua.

Pemenue 3a1ay Ha CBSI3b MEPBOOOPA3HOM U €€
MIPOU3BOHOM, BEIYHCIICHUE TTIEPBOOOPA3HOMN IS
JTAaHHOW (PYHKITUH.

Pemienue 3a1au Ha IpUMEHEHUE UHTETpaia s
BBIYHCIICHUS (PU3NYECKUX BEJTUYHH U TIJIOMIAJIEH.

Tekymuii KOHTPOJIb
(ycTHBIi1 ompoc,
MMCbMEHHbIE 33JJaHus,
KOHTPOJIbHAsE padoTa)

YPABHEHUA U HEPABEHCTBA

YpaBHeHHs U CHCTEMBbI YPAaBHECHUI
HepaBeHcTBa U cCTEeMBbI HEPABEHCTB € ABYMS
nepeMeHHbIMH

O3HaKOMIJICHHE C HpOCTCﬁMHMH CBCIACHHAMHU O

Texkymuii KOHTPOJIb
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KOPHSIX anredpandeckux ypaBHEHUH, MOHATUIMU
HCCIIEIOBAHNS YPABHEHUN U CHCTEM

YpPaBHECHUM.

W3yuenue Teoprun paBHOCWIBHOCTH YPABHEHUH U €€
npumeHeHus. [loBTopenune 3anucu penieHus
CTaHJIapTHBIX YPaBHEHUH, IPUEMOB IPe0Opa30BaHUs
YPaBHEHUH IS CBEJICHUS K CTAHIaPTHOMY
YPaBHEHHUIO.

Pemenne panMoHaNbHBIX, UPPALMOHAIBHBIX,
MTOKAa3aTeJIbHbIX U TPUTOHOMETPUUECKUX YPABHEHUHN U
CUCTEM.

Hcnonb3oBanue cBOMCTB U rpaduKoB PyHKIUN AJis
peuieHus: ypaBHeHu. [I0BTOpeHrE OCHOBHBIX
IIPUEMOB PELLICHHS CUCTEM.

Pemenne ypaBHEHUI ¢ MPUMEHEHUEM BCEX NIPUEMOB
(pa3noxeHus Ha MHOKHUTEIU, BBEJIEHUS HOBBIX
HEU3BECTHBIX, MMOJCTAHOBKH, I'pa)uuecKoro MeToa).
Pemenune cucteM ypaBHEHM ¢ IPUMEHEHUEM
Pa3IUYHBIX CIIOCOOOB.

O3HakOMJIEHHE ¢ OOLIMMH BOIIPOCAMHU PELICHUS
HEPaBEHCTB U UCIOJIb30BaHUE CBOWCTB U IpauKOB
(YHKIMI IpU pelIeHH HEPABEHCTB.

Pemienne HEpaBEHCTB U CUCTEM HEPABEHCTB C
MPUMEHEHUEM PA3JIUYHBIX CIIOCOOOB.

[IpuMeHeHrne MaTeMaTUYeCKUX METOAOB JUJISl PEeIICHUS
coJiep KaTeNbHbIX 3a/]a4 U3 Pa3IMYHbIX 00JacTen
HayKU U pakTuku. HTepripeTupoBaHue pe3yabTaToB

C YYETOM PEAIIbHBIX OrPAaHUYCHUM.

(ycTHBIi1 ompoc,
MMCbMEHHBIE 33/IaHMUS)

QJIEMEHTBI KOMBUHATOPUKHU, TEOPUHN
CTATUCTHUKH

BEPOSITHOCTEHU U

OcCHOBHBIE IOHSATHSI KOMOMHATOPUKH

N3ydenue npaBuiia KOMOMHATOPUKHU U IPUMEHEHHE
MPU pEeLIEHUH KOMOMHATOPHBIX 3a/1a4.

Pemenne KOMOMHATOPHBIX 3a1a4 METOI0M Tepedopa
U TI0 NPABUITy YMHOKEHHUSI.

O3HaKOMIIEHHE C MMOHATUAMHA KOMOMHATOPUKU:
pa3MeIleHUSIMH, COYETAaHUSIMU, TIEPECTAHOBKAMU U
dbopMynamMu AJi UX BBIUYKUCICHUS.

OObscHeHne U TpuMeHeHne POpPMYJI 1711 BEIUMCICHUS
pa3MEIIECHUN, IEPECTAHOBOK U COYETAHUM TTPU
pEeLIeHUH 3aa4.

O3znakomienue ¢ 6uHomoMm HeroToHa 1
TpeyroiabHukoMm Ilackans.

Pemenne nmpakTHyecKkux 3aad ¢ UCIOJIb30BAHUEM
MOHSITUHM U NPaBUJI KOMOWHATOPHKHU.

Tekymuin KOHTPOJIb
(ycTHBIi ompoc ,
MUCHbMEHHBIC 3aJIaHH,
KOHTPOJIbHAsE padoTa)

DJieMeHTbI TEOPHH BEPOSITHOCTEN
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N3ydeHne KimaccCu4ecKoro OnpeIesieHus BEPOSITHOCTH,
CBOWCTB BEPOSITHOCTH, TEOPEMBI O CyMME
BEPOSATHOCTEM.

PaccMoTpenue nmpuMepoB BBIYKCIICHUS BEPOSITHOCTEM.
Pemienue

3a/1a4 Ha BBIYMUCIICHHE BEPOSITHOCTEN COOBITUM.

Tekymuii KOHTPOJIb
(ycTHBIi1 ompoc,
MIACbMEHHBIE 33JIaHMS,
KOHTpOJIbHAs paboTa)

IIpencraBienne JaHHBIX (TA0JUIbI, JUATPAMMBI,
rpaguku)

O3HaKOMJICHHE C TIPE/ICTABICHUEM YHCIIOBBIX JTAHHBIX
U MX XapaKTePUCTUKAMHU.

Pemenne npaktudeckux 3agaq Ha 00paboOTKy
YHCIIOBBIX JTAHHBIX, BRIYHCICHUE X XapPAKTEPUCTHUK.

Tekymuii KOHTPOJIb
(ycTHBIi1 ompoc,
MMCbMEHHBIE 33JIaHMUS)

I'EOMETPUA

IIpsiMmble ¥ IUIOCKOCTH B IPOCTPAHCTBE

@opMyIMpPOBKA U IPUBEJICHUE 10KA3aTEIIbCTB
PU3HAKOB B3aUMHOTO PACIIOJIOKEHHUS MPSIMBIX U
mIockocTel. Pacno3HaBaHue Ha yepTekax U MOJIEIAX
PAa3IMYHBIX CIIy4aeB B3aMMHOIO PACIIOIOKEHUS
MPSIMBIX U TIJIOCKOCTEN, apryMEHTUPOBaHUE CBOUX
CYKICHUM.

dopMynMpOBaHUE ONPEIEICHUN, TPU3HAKOB U
CBOMCTB MapaJUIeIbHBIX U NEPHEHAUKYISIPHBIX
IJIOCKOCTEN, IBYTPaHHBIX U JINHEWUHBIX

YTJIOB.

BrinosHeHHe MOCTPOEHUS YIJIOB MEXAY MPSIMBIMH,
IPSAMOM U TJIOCKOCTBIO, MEXY IIOCKOCTSIMU T10
ONMCAHUIO U PACTIO3HABAHUE UX

Ha MOJENSX.

[IprimMeHeHnEe NPU3HAKOB U CBOWCTB PACIIONIOKEHUS
MPSIMBIX U TIJIOCKOCTEHN MPHU PEIICHUH 3a/1a4.
N3o0pakeHne Ha pUCYHKaX U KOHCTPYUPOBaHUE Ha
MOJIEJISX TEPIEHIUKYSIPOB U HAKIOHHBIX K
MJIOCKOCTH, TIPSMBIX, apaJUIeTbHBIX

IJTIOCKOCTEM, YIJIOB MEXKTY MPSIMOM U INIOCKOCTHIO U
000CHOBaHUE TTOCTPOCHMUSI.

Pemenue 3a1au Ha BEIYUCIIEHUE T€OMETPUUECKUX
BeJMYrH. ONUCHIBAHUE PACCTOSIHUS OT TOYKH J10
IJIOCKOCTHU, OT OPSIMO 10 MIIOCKOCTH, MEXKTY
MIJIOCKOCTAMU, MEXKAY CKPEIIMBAIOIIUMUCS MPSIMbIMHU,
MEXy TPOU3BOIBHBIME (PUTYpaMH B IPOCTPAHCTRBE.
DopMyIMPOBAHUE U JIOKA3bIBAHUE OCHOBHBIX TEOPEM
0 pacCTOSHUSIX (TEOPEM CYLIECTBOBAHUS, CBOMCTBA).
N3obpakeHne Ha YepTekax U MOJEISAX PACCTOSIHUS U
000CHOBaHUE CBOUX CyxXJeHul. OnpenencHue u
BBIYMCJIEHUE PACCTOSIHUM B IPOCTPAHCTBE.
[Ipumenenue Gbopmys U TeOpeM MIIAHUMETPUH TS

Tekymui KOHTPOJIb
(ycTHBIN ompoc,
MACbMEHHBIE 33JIaHMS,
KOHTPOJIbHAs paboTa)
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pelIeHus 3a1ay.
O3HaKOMJIEHHE C OHSITUEM TapaJIEIBLHOTO
MPOEKTUPOBAHUS U €TO CBOMCTBAMH.
Dopmynuposanue meopemul 0 NIOUAOU
OpPMO20HANIbHOU NPOEKYUU MHO20Y20NbHUKA.
[Ipumenenue Teopuu AJisi 000CHOBAHMS TTOCTPOCHHM U
BBIUMCIICHUH.

ApPryMEHTUPOBAHUE CBOMX CYKJICHUU O B3aHMHOM
PaCIOJI0KEHUHU MTPOCTPAHCTBEHHBIX (DUTYD.

MHOrorpaHHUKH

OnucaHue 1 XapaKTepUCTHUKa Pa3IMYHbIX BUIOB
MHOTOTPaHHHMKOB, IIEPEYUCIICHNE UX DIIEMEHTOB U
CBONCTB.

N300paxkeHre MHOTOI'PaHHUKOB U BBIIIOJIHEHUE
IOCTPOEHUS Ha N300paXKEHUAX U MOJAEIIAX
MHOI'OTPaHHUKOB.

Brrunciienne JIMHEMHBIX 3JIEMEHTOB U YIVIOB B
IPOCTPAaHCTBEHHBIX KOHPUTYpaLUSIX,
apryMEHTUPOBAHUE CBOUX CYKICHUMU.
XapakTeprucTuka u n300pakxeHue CEUeHUsl, pa3BEPTKU
MHOTOTPaHHHUKOB, BBIYMCIICHHE TUTOIIAAEH
ITOBEPXHOCTEN.

[TocTpoenue nmpocTeluX ceueHuid Kyoa, Npu3Mbl,
nupamusl. [Ipumenenue (GakToB U CBEICHUI U3
IJITAHUMETPHH.

O3HakOMJIEHHE C BUJAMH CUMMETPUH B
IPOCTPaHCTBE, (OPMYJIMPOBAHUE ONPECIICHUH U
CBOMCTB. XapaKTEPUCTUKA CHMMETPUH TEI
8paweHUs U MHO20CPAHHUKOG.

[IprmeHeHne CBOMCTB CUMMETPUU NPU PELICHUU
3a1ad4.

Hcnonp3oBanne mpuoOpETEHHBIX 3HAHUM JIJIS
UCCIIEJOBAHUs U MOJICJIMPOBAHNS HECIIOKHBIX 3a/1a4.
N300pakeHre OCHOBHBIX MHOTOIPAHHUKOB U
BBIITOJTHEHUE PUCYHKOB IO YCJIOBHSM 3a]1a4.

Tekymuii KOHTPOJIb
(ycTHBIi1 ompoc,
MMCbMEHHBIE 3aJIaHMUS)

Tejia ¥ IOBEPXHOCTH BpallleHUs

O3HaKOMJICHHE C BUIaMU TEJI BPalllCHHUS,
dbopMynHpOBaHNE UX ONPECICHUN U CBOWCTB.
DopMyIUpPOBAHUE TEOPEM O CEUEHUU IIApa
IJIOCKOCTBIO M IJIOCKOCTH, KacaTeIbHOM K cepe.
XapakTepucTHKa U N300pakKeHUE TeJI BpaICHUS, UX
pPa3BEPTKHU, CEUECHHUS.

Pemrenue 3a1a4 Ha MOCTPOEHUE CEUECHUM, BBIYUCIICHUE
IUIAH, PACCTOSTHUM, YIJIOB, Iuiowmaneu. [Iposenenne
JIOKA3aTEIbHBIX PACCYXKACHUM IPU PEUICHUM 3a/1a4.
IIprimeHeHnEe CBOMCTB CUMMETPHUHU MPU PEIICHUN

Texkymui KOHTPOJIb
(ycTHBIN ompoc,
IIACbMEHHBIE 33J1aHMUS,
KOHTPOJIbHast paboTa)
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3a/1a4y Ha TeJia BpaIeHus:, KOMOMHAITUIO TE.
N300pakeHre OCHOBHBIX KPYTJIBIX TEJ U BHITIOJTHEHUE
PHUCYHKa IO YCJIOBHUIO 3a/1a4H.

HN3mepeHust B reomeTpuu

O3HakOMJIEHHE C TOHATUSIMH ILJIOLIAAHN U 00bEMa,
aKCHOMaMH U CBOVICTBAMM.

Pemenne 3a1ay Ha BBIYMCIEHUE TUIOLIAAEH INIOCKUX
Guryp ¢ npUMEeHEHUEM COOTBETCTBYIOIUX (POPMYI U
(akTOB U3 TUIAHUMETPUH.

N3yuyeHue TeopeM 0 BBIUUCIEHUN 00BEMOB
MIPOCTPAHCTBEHHBIX TEJI, pEIICHUE 3a/1a4 Ha
npuMeHeHre (OopMyJl BEIYUCIECHUS 00HEMOB.
Nzydenne Gopmy 1uist BBIYUCICHUS TUIOIIA e
IIOBEPXHOCTEN MHOTOI'PAaHHUKOB U TEJI BPALICHUS.
O3HaKOMIIEHHE C METOZOM BBIYMCIIEHUS TUIOLIAAN
HOBEPXHOCTH CPEpPHI.

Pemenne 3a1ay Ha BBIUKCIEHUE TUIOIAACH
NOBEPXHOCTH NPOCTPAHCTBEHHBIX TEJ.

Texymuii KOHTPOJIb
(YCTHBIN ompoc,
MUCbMEHHBIE 3a]IaHNs)

KoopauHaThl 1 BEKTOPHI

O3HakOMJIEHHE C IOHATHEM BeKTopa. M3yuenune
JNEKapTOBOW CUCTEMBI KOOPIMHAT B IIPOCTPAHCTBE,
ITIOCTPOECHUE O 3aJaHHBIM KOOPAMHATAM TOYEK U
IJIOCKOCTEN, HAX0XKACHUE KOOPANHAT TOYEK.
HaxosxieHne ypaBHEHUI OKPYKHOCTH, cephl,
IJIOCKOCTH. BpIunciieHrne pacCTOsSHUN MEXIy
TOYKAMH.

N3ydenune CBOMCTB BEKTOPHBIX BEJIUYUH, IIPABUII
Pa3JI0KEHUsI BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
IIPaBUJI HAXO0XKJIEHUA KOOPAUHAT BEKTOpa B
IIPOCTPAHCTBE, MPABUJI JEUCTBUN C BEKTOPaMH,
3aJaHHBIMU KOOPAUHATAMU.

[IprMeHenre TeOpUM IPU PEIICHUH 33/1a49 Ha
JNEUCTBUS C BEKTOPAMM.

N3ydenune CKapHOTro MPOU3BEICHUS BEKTOPOB,
BEKTOPHOTO YPAaBHEHUS NMPAMOU U MIIOCKOCTH.
[IprMeHenre TeOpuu P PEIICHUH 33/1a49 Ha
NEUCTBUS C BEKTOPAMU, KOOPAUHATHBIN METO/,
IIPUMEHEHUE BEKTOPOB U1l BBIYMCIICHUS BEITMYUH
YIJIOB U PACCTOSHUM.

O3HaKOMIIEHHE C JOKA3aTeIbCTBAMHU TEOPEM
CTEPEOMETPUH O B3AMMHOM PACIIOJIOKEHUU IPSIMBIX U
IJIOCKOCTEH C UCIIOJIBb30BAHUEM BEKTOPOB.

Tekymuii KOHTPOJIb
(ycTHBIi1 ompoc,
MMCbMEHHBIE 3aJJaHus,
KOHTPOJIbHAs paboTa)
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MpunoxeHune

®OHJ] OUEHOYHBIX CPEACTB
JUISI IPOBEJICHUS TEKYLIEN U IPOMEXYTOYHOM aTTeCTalun
0 TUCLUIIIINHE
ITJ1.01 Maremaruka
CneunansHocTh 35.02.12 CanoBo-napkoBo€ U JaHAMAPTHOE CTPOUTEITHCTBO

KBanudukauus (cTeneHp) BEITyCKHUKA

TexHuuk

Kupos 2023
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1. Onucanue Ha3HAYeHUs! GOHIA OLIEHOYHBIX CPEACTB
Hacrosimuii ¢dorn omenounsix cpencts (@OC) BxoautT B cocTtaB pabodeid MporpaMMbl

nucuuminabel [1J[.01 Marematnka W mnpeaHa3HadyeH I OLICHKM IUIAHUPYEMBIX PE3yJIbTaTOB
0o0ydeHus XapaKTepu3yruX (OPMUPOBAHUE U OCBOSHUE KOMITCTCHITUH.

®dOC BriIOUaeT B ceOS OICHOYHBIE MaTepHalIbl JUIsl TIPOBEICHUS TEKYIICH W
IIPOMEKYTOUHOM aTTECTALUU.

®OC pa3paboTaH Ha OCHOBAaHUH:
l. ®defepabHOrO0  TOCYJAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa CPEAHEro oOIero
obpazoBanust ot 17.05.2012r. Ne 413 (B pen. IlpukazoB Munobpuayku Poccum ot 29.12.2014 N
1645, or 31.12.2015 N 1578, ot 29.06.2017 Ne 613,IIpukazoB Munnpocsemenuss Poccun ot
24.09.2020 Ne519, ot 11.12.2020 Ne 712)
2. @epepanbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIbHOIO CTAaHAAPTa CPEIHErO MPOPECCHOHATBHOTO
obpaszoBanust mo cneruanbHocTH 35.02.12 CamoBo-mapkoBoe M JaHAMA(DTHOE CTPOUTEILCTBO,
YTBEP)KJIECHHOTO npukazoM MunoopHayku Poccun ot 05.05.2022 N 3009.
3. VYuyebnoro miaHa 1o crnenuanbHocTH 35.02.12 CamoBo-mapkoBoe u  JaHAIIAQTHOE
CTpouTeNnbCTBO, yTBepkaeHHOTO 18.04.2023 rona (mpotokosn Ne 5).

2. Heﬂb " IVIAHUPYEMbI€ pe3yJibTAaTbl OCBOCHUS TUCHMUIIJIMHDBI:

Ko koMniereHnmuu CopepxaHue KOMIIETEHIIUN
OK 01 3pI0MpaTh CHOCOOBI pemieHus 3afad  Mpo(eCcCHOHAIBHOW AEATEIbHOCTH
TPUMEHUTENIHHO K Pa3JINYHBIM KOHTEKCTaM.
Acrionb30BaTh  COBPEMEHHBIE  CPEACTBa ISl TOMCKA, aHaIW3a ¥
OK 02 THTEpIIpeTanuy  UHGOpMaMK W WHGOPMAIMOHHBIE TEXHOJIOTHH  JIJIS
SBITTOJTHEHUS 337124 TPO(ECCHOHATBHON IESTEITLHOCTH.
InaHupoBaTh M peaqu30BBIBaTh COOCTBEHHOE MPO(PECCHOHATBHOE
TMYHOCTHOE  pa3BUTHE,  MNPEINPUHUMATEIBCKYIO  NESTeIbHOCTh I
)f

OK 03 .
IpO(i)CCCI/IOHaJ'H)HOI/I C(bepe, HCIIOJIBb30BATh 3HaHUA 10 q)HHaHCOBO
'PAMOTHOCTH B PA3JIMYHBIX JKU3HCHHBIX CUTYyallUAX

OK 04 aq)(l)eKTI/IBHO B3aUMOJEUCTBOBATh U pa6OTaTL B KOJNICKTUBC 1 KOMAaH/IC

DCYIIECTBISATh YCTHYIO M MUCbMEHHYI0 KOMMYHUKAIIUIO Ha TOCY/1apCTBEHHON
OK 05 13pike Poccuiickoit ®enepanuu ¢ yd4eToM OCOOEHHOCTEH COIMAIBHOTO ¥
KYJIbTYPHOTO KOHTEKCTa

IposBIIATE  TPaXAAHCKO-TIATPUOTUYECKYI0  MO3ULMUIO, JIEMOHCTPUPOBATY
CO3HAHHOE TIIOBEJCHHE Ha OCHOBE TPAJAMLUOHHBIX OOIIEYEIOBEUYECKNY

OK 06 ICHHOCTEW, B TOM YHCJIE€ C Y4YE€TOM TapMOHHU3allUM MEXKHAIUOHAIbHBIX ¥
MEKPCIIUTHUO3HBIX OTHOIHCHI/II\/'I, MMPUMCHATH CTaHAAPTBI aHTUKOPPYIIIUOHHOTI(
T0BEJICHUS
COMeCTBOBAaTh COXPAHEHHIO OKPYKAIOIICH Cpeapl, PecypcocOepeKeHUI0
OK 07 IpUMEHATh 3HaHWs 00 W3MEHEHWH KIuMaTa, MPUHIUIB OepeKIUBOT(

TPOM3BOJICTBA, Y(PPEKTUBHO JEHCTBOBATH B UPE3BBIYANHBIX CUTYAITHSX.
Acrionp3oBaTh cpeacTBa  (DU3MUYECKOW KYNbTYphl JJIsl  COXPAaHEHHS
OK 08 /KpETUICHUS 370pPOBbsl B TIpoliecce NPOo(eCCHOHATBLHOW JEATEIHbHOCTH ¥
10/JIepKaHNusl HE00XOIMMOT0 YPOBHS (PM3NYECKOH MOATOTOBIEHHOCTH
[Tonb30BaThbes MpodecCHOHANBbHOM JOKYMEHTAIMel Ha rocyJapCTBEHHOM U
MHOCTPaHHOM SI3bIKax

OK 9
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3. 3axanus AJs TEKyLIEero KOHTPOJIst
YCTHBIH OIPOC, MUCbMEHHBIE 331aHNs, KOHTPOJIbHAsA paboTa.

4. 3axanus AJ1s1 MPOMEKYTOYHOI0 KOHTPOJIA (JK3aMeH) BO 2 cemecTpe.
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1. TIlacmopT KOMILIEKTA KOHTPOJILHO-0IEHOYHBIX CPEICTB

B pesynbrare

aTTeCTaIlMl 1O y4eOHOW JUCIUTLINHE

OCYIICCTBIIACTCA

KOMIIJICKCHAasA

pOBEpKa

CIICAYIOIHX

MpCAMCTHBIXPE3YJIbTATOB o6yquH$1, a TaxKKEC OHMHaMHUKa CbOpMI/IpOBaHI/ISI JIMYHOCTHBIX MW MCTAIIPCIMCTHBIX PC3YyJIbTaTOB

o0yueHus

Ne Pe3ynbTaTbl 06y4yeHUs MoKasaTenu oueHKMU pe3yabTaTta dopmbli

oL eHUBAHUA

OP1 | CdopmMpPOBaAHHOCTb MPEACTaBAEHUMN O MATEMATUKE KaK 4acTu mupoBon | OBbACHEHME poan M MecTa MaTeMaTukum B | OueHKa
KY/IbTYPbl U MecTe MaTeMaTUKU B COBPEMEHHOW LMBWAN3AUMM, CNOCODax | COBpeMeHHOM  umBuamsauuu.  OnucaHue | MbICIUTENbHbIX
ONUCaHWA ABNEHUI PeasibHOro MMPa Ha MaTEMATUYECKOM A3bIKe ABNAEHUN peanbHOro Mupa Ha | onepauuit

MaTeMaTU4YeCKOM A3bIKE.

OP 2 | ChopmMpPOBaAHHOCTL MNPEACTaBNEHUN O MATEMATUYECKUX MOHATMAX Kak | ObbACHeHMe  3HayeHMA  MmaTemaTudeckol | OueHKa
Ba)KHEMIIMX MaTeMaTMYECKMX MOJAENAX, MO3BOMIAIWMX ONUCbIBaTb UM | HAYKM AN1A PeLeHUs 3a4ad, BO3HWKAIOWMX B | MbICIUTENbHbIX
M3y4yaTb pasHble MpoLeccbl W ABAEHWA; MOHMMAHME BO3MOXHOCTU | TEOPMM U MPAKTUKE; LUMPOTY U B TO Ke Bpems | onepaumi
aKCMOMATUYECKOTO NOCTPOEHMA MaTEMATUUYECKUX TEOPUIA OrpaHMYEHHOCTb npUMeHeHus

MaTeMaTMYECKMX MEeTOLOB K aHa/iusy MU
NCCNef0BaHNI0O MNPOLLECCOB U ABNEHUM B
npupose n obuiectee

OP 3 | BnageHne meTofaMn [0Ka3aTeNbCTB U A/ITOPUTMOB pPeLLeHUs, YymeHne ux | NMouck peweHui 3aga4, nyTem foKasaTesbHblx | OueHKa
NPUMEHSATb, NPOBOAMTb AO0Ka3aTesibHble PaCCYKAEHWUA B XOAE PELUeHUs | pacCyXAaeHui 0eATeNIbHOCTHbIX
3a4a4 onepauui

OP 4 | BnageHne CTaHOApTHbIMK  NpUEMaMU  pelleHus  pauMoHanbHbix U | PelleHune paunoHanbHbIX, | OueHka
MPPaLMOHaANbHbBIX, MOKA3aTe/bHbIX, CTEMEHHbIX, TPUrOHOMETPUYECKMX | MOKa3aTeNbHbIX, norapnMmUYECKUX, | aeaTenbHOCTHbIX
YPaBHEHW M  HEpPaBeHCTB, WX CUCTEM; MWCMNOAb30BaHWe roToBbix | TOUFOHOMETPUYECKUX ypaBHEHWUN, | onepauuii
KOMMbIOTEPHbIX MPOrpaMm, B TOM 4yucCae ANA MOWUCKa NyTu peweHus u | CBOAALLUNECH K JNTMHENHBIM n

KBagpaTtHbIM, a TaKKe aHaJlorn4Hble
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WANIOCTPALMKN PeLeHNs YPaBHEHUI U HEPABEHCTB

HepaBeHCTBa n CUCTEMBI.
Wcnonb3oBaHune rpaduyeckoro metoa
peLleHnin ypaBHEHU N HEPABEHCTB

OP5 | ChpopmmnpoBaHHOCTbL npeacTaBAeHUM 06 OCHOBHbIX MOHATUAX | HaxoxaeHMe npoM3BOAHbIX 371eMeHTapHbIX | OueHKka
MaTeMaTU4Yeckoro aHaAM3a W UX CBOWCTBAX, BAageHUe yMeHUeM | QYHKUMIA, MCNOAb30BaHME MPOU3BOAHOW ANA | AeATeNbHOCTHbIX
XapaKTepusoBaTb noBefeHWe QYHKUMA, WCNOIb30BAaHME TMOJIYYEHHbIX | M3YYEHUA CBOWCTB GYHKUMI M NOCTPOEHMA | onepauuii
3HaHWI AN ONUCAHMA U aHaIM3a peasbHbIX 3aBUCUMOCTEN rpaduKoB, peweHre NPUKNALHbIX 33434, B TOU

ynucne COLMaNIbHO-3KOHOMUYECKNX "
dU3NYECKUX, Ha Hambonbluee N HaMMeHbluee
3HAYEHMA, HA HaXOXAEHWe CKOpPOoCTU U
YCKOPEHMUS.

OP 6 | BnageHne OCHOBHbIMM MOHATUAMM O MIOCKUX W MpocTpaHCcTBeHHbIX | I3obparkeHne OCHOBHBbIX | OueHKa
reomeTpuyecknx ¢urypax, Ux OCHOBHbIX CBOMCTBAX; CHOPMUPOBAHHOCTb | MHOTOIPAaHHUKOB U KPYIMbIX  Ter, | AeATeNbHOCTHbIX
YMEHMA pacno3HaBaTb reoMeTpuyeckme GUrypbl Ha Yeptexkax, moaensax u 8 | BbINOJIHEHNE yepTexen no ycrioBUsiM onepauuit
peasnbHOM MUPE; MPUMEHEHME M3YHEHHbIX CBOICTB reomeTpuueckux duryp | 384ady. PacnosHaBaHue Ha vepTexax u
N GOPMyN ANA pelleHns reoMeTpUYecKnX 3a4ady W 3aAady ¢ npakTuueckum | MOAENAX MPOCTPAHCTBEHHbIE (DOPMbI.
comepKaHmem OnucaHve B3aWMHOIO PaCMOSIOXKEHUS

NpAMbIX U NMJTOCKOCTEN B NPOCTPAHCTBE

OP 7 | ChopMMPOBaAHHOCTb NPEACTaBAEHUIA O MPOLECCAX M ABNEHMAX, UMEIOWMX | BblumcneHme B npocTedwmx  caydasax | OueHka
BEPOATHOCTHbINA XapaKTep, CTaTUCTMUYECKMX 3aKOHOMEPHOCTAX B peasibHOM | BEpPOATHOCTM COBbLITUIA Ha OCHOBE MNOACYETa | AeATEe/NbHOCTHbIX
MUpE, OCHOBHbIX MOHATUAX 3/1IEMEHTAPHON TEOPUN BEPOATHOCTEN; YMEHUI | UMCNa  UCxodoB.  PelleHne  MPOCTEMWMX | onepauui
Haxo4MTb W OLEHMBATb BEPOATHOCTM HACTyM/IeHNA cobbITUIA B MPOCTENLWMX | KOMBMHATOPHbIX 33434 MeTogoM nepebopa
NPaKTUYECKMX CUTYALLUAX U OCHOBHbIE XapPaKTePUCTUKM CIyYalHbIX BEUYUH

OP 8 | BnageHve HaBblKaMW WMCNO/b30BaHMA FOTOBbIX KOMMbIOTEPHbIX Nporpamm | PeleHune 3a4a4 c ncnonbsosaHnem | OueHka
npv peleHnn 3agay KOMMbIOTEPHBIX NPOrpamm AeATeNbHOCTHbIX

onepauui
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2. KoHTpOo/bHO-0LIeHOYHbIEe MATEePHAJIBI Il TeKYLero KOHTPOJIst

2.1 3aganus AJs TeKylero KOHTPoJis pasjaeny «Pa3BuTue moHATHS 0 YUCIe»
OnenuBaembie pe3ynabTaThl o0yuenusi: OP1, OP2, OP3.

KonTpoabHasi padora no pasaeny «Pa3Burue noHATHS 0 YHCIe»
1 BapuaHT
1. 3anumure 4UCIO B CTAHAAPTHOM BHJIE:
a)730000000; 6)0,0000025; 8)0,24 *1073; 1)75,2*10%.
2. llpencraBbTe OOBIKHOBEHHYIO IpOOb B BUAE JECATUUHOMN MEPUOAUYECKOM TpodH:

13, 35
a) 157 ) 111

-8 =40 +30 :2 .52
3. Beluucaure: | 1 +i7 +2i7 =i,

4. Haiinure conpsikEHHOE YUCIO KOMIUIEKCHOMY uucly: z= 4 + 5i.
5. OOpaTuTe 4nuCThIC TEPUOJUUECKUE IECITUYHBIE IPOOH B OOBIKHOBEHHBIE!
a) 0,(42); 6) 0,(513).
6. OOpaTHuTe CMEUIaHHbIE IEPUOANIECKHE AECATUIHBIC APOOU B OOBIKHOBEHHBIE APOOH:
a) 0,0(27); 6) 0,0(01).
7. Manbl uncna Z1= - 1 +3 i, Zo= 4 + 5i. Beruucnure:
a) MOJYJIM YUCeN Z1 U Z2;
0) cymMMy 4ucen Z1 U Z2;
8. IlocTpoliTe KOMIUIEKCHBIE YHCIa B KOOPAUHATHON TJIOCKOCTH:
z1=-1+3i, 2= 4 + 5.
9. Haiinute 3HaueHue 1poou:

12,8:0,64+3,05:0,05

BEzli—l
3 9

10. B mara3uH JJ1s TpoJIaku MIPEeTHA3HAYEHO 78 TaveK 1meueHbs. B TiepBhIi IeHb TPoaBel] mpoaai
B 4 paza MeHbIIIe, YeM BO BTOPOIi, a B TpeTUH JAeHb Ha 12 madek Ooibliie yeM B mepBbiil. CKOIBKO
MavyeK MeyeHbs ObLUIO MPOJaHO B MEPBBIN JEHB?
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KonTpoabHasi padora no pasjaeny «Pa3Burue noHATHS 0 YHCIe»
2 BapuaHT
1. 3anumure 4MCIO B CTAaHAAPTHOM BUJIE:
a) 37000000; 6)0,00000052; B) 0,42*10%; 1)52,7*10°.
2. IlpencraBbTe OOBIKHOBEHHYIO IpOOb B BUJIE JECITUYHON MEPHOAMYECKON APOOH:

3, 95
a) 117 ) 333

3. Borumcnure: 210 +i7 +17 17+

4. Haiinure coOnpspKEHHOE YMCIIO KOMIUIEKCHOMY YHCIy: z= 4 -71.

5. O0OpartuTe YyUCThIE IEPUOANYECKUE AECATUUHBIE APOOU B OOBIKHOBEHHBIE!
a) 0,(72); 6) 0,(918).

6. OOpatuTe cMelIaHHbIe IEPUOUUECKUE IECATUYHbIE IpOOU B OOBIKHOBEHHBIE IPOOU:
a) 0,3(6); 6) 0,11(6).

7. Jlausl uncna z1= - 3 +5i, 2o= 4 -7i. Beruuciure:

a) MOJYJIA YUCeN Z1 U Z2 |

0) cymMy 4ucen Z1 ¥ Zz;

8. ITocTpoiiTe KOMIUJIEKCHbIE YKCIIa B KOOPAUHATHOM IMJIOCKOCTH:

71=- 3+ 5i, 2= 4 -7i.

9. Haiigure 3Hauenue n1poodu:

203,4:9—(5,39—7,39)
3471

14 9 3

10. B nmByx kanmctpax 85 a1 Oensuna. I[locie Toro, kak W3 MepBOW KaHUCTPHI BeUTWIHM 3\4 e
COIEP)KUMOTO, a U3 BTOpo - 5\9 e€ comepKMMOro, BBISICHHIOCH, YTO BCETO BBUIMIIA 55 JHTPOB.
CKoJIBKO JUTPOB OceH3MHA OBLIIO B KK 10 KaHHUCTPE MepBOHAYAIILHO?
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2.2 3agaHus VISl TEKYIEro KOHTPoJisi pa3aeay«KopHu, cTeneHH u Jiorapugmsbi»
OnenuBaemblie pe3ynbraTsl 00ydenus: OP1, OP2, OP4.
KontpoabHasi padora no pasaeny«Kopuu, crenenu u jorapupmb»

Bapmuanr 1
Al. Beruucnure:

20
. 2.98.52- g) 4(—3)*.2.4 .9 4 _
a) (4 5) 6)7%-28.5 ) 4(-3)*-2-48-9 23256

A2. YopocTtute AJig OTPULIATEIBHOTO aBBIPAKEHUE \3/ —64+/ a®
4-§/42
Y8-3a

B2. YOpocTHTe BEIpaKeHHE: \256a°b°c, ecm a <0, ¢ > 0.

B1. Ynopocture BbipaxeHnue:

C1. HaiiguTe 3Ha4eHNE BBIPAKCHHUS Q/(x -8, 5)6 + Q/(X -12, 5)4 ,ecrm 9,2<x<12,2.

KonTtpouabHnas pa6ora no pasneay«KopHu, creneHu u Jjorapugmbi»
Bapuanr 2

Al. Brruuciure:

6 2
—; 3°.2°.5% %/0,064 - 3/0,16; “ .
a) o] 6) 5 ¢) $/0,064 - 4[0,16 2)(«/«/2 6)

3/ af 12
A2. YrpocTuTe 1S OTPULATENLHOTO aBbIpaxkenue \ 2/Na * .

3,9\/§.217
Bl. YVopocrure Belpakenue: — ——— .
V27-39

B2. YHpocTHTe BEIpaKEeHHE: V81a°h**c*, ectu b <0, ¢ > 0.

C1. HaliguTe 3HaueHUE BBIPAKEHUS {1/(10 - X)4 + \/(X —12)2 ,ecm 10,5<x<11,9.
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2.3 3agaHus 1JIM TEKyLIero KOHTpoJs pasneny«IIpsivbie M JI0CKOCTH B POCTPAHCTBE)
OuenuBaemsbie pe3yibTaThl 00yuenus: OP1, OP2, OP6.

KonTtpouabnas pa6ora no pasaeny «IIpsiMblie H IINIOCKOCTH B IPOCTPAHCTBE»
Bapuanr 1

Al. lnaronans ky0a paBHa 6 cMm. HaiiguTe:
a) pebpo kyoa;
0) KOCUHYC yria MKy AUaroHalbio Ky0a U MIIOCKOCTHIO OJHON M3 €ro rPaHei.
A2. V3 TOYKM K IUIOCKOCTH MPOBEIEHBI JBE HAKJIOHHBIE, paBHble 23 c¢cM u 33 cMm. Haiinute

pacCTodaHueC OT 3TO# TOYKU A0 IJIOCKOCTH, €CJIU MPOCKIUN HAKIIOHHBIX OTHOCATCA KaK 2
3.

Bl. B pombe ABCD yronm A pasen 60° cropona pomba paBHa 4 cm. llpsmas AE
NepIeHANKYIIIpHA II0CKOCTH poMba. Paccrosinue ot Touku E no npsmoii DC paBHo 4 cwm.
Haiinure paccrostaue ot Touku E 10 mmockoctu pom6a u ot Touku A 1o miockoctu EDC.

KonTtpouabHnas pa6ora no paszaeiay «lIpsimble M IIJIOCKOCTH B IPOCTPAHCTBE»
Bapuanr 2

Al. OcHoBaHuEM NPSIMOYTOJBHOTO TNapajUIeJICUIEeaa CIY>KUT KBaapaT, JHUaroHallb

napasnnenenunena papaa 2+/6 cm, a ero usmepenus orHocaTes kaxk 1 : 1 : 2. Haiigure:
a) U3MEpEHUs NapajlielenuIea;
0) CUHYC yria MeX]Jy JUaroHalbIO Mapajulesenuesia i MI0CKOCThIO €r0 OCHOBAaHMUSL.

A2. VI3 TOYKM K IIJIOCKOCTH IMPOBEJCHBI JIBE HAaKJIOHHBbIE, paBHble 10 cM u 17 cMm. PazHocTh
MIPOEKIMI ITUX HAKJIOHHBIX paBHa 9 cM. HaliuTe npoekium 3TuX HaKJIOHHBIX.

B1. Yepe3 ocHOBaHUE Tpamnenuu NpoBeeHa MIOCKOCTb, OTCTOSIIAS OT APYrOro OCHOBAaHUS Ha
paccrostnue a.Hailinmure paccrosiHue OT TOYKM TEpeCceUeHHUs JAHaroHajel Tpameruu 10
3TOM MIIOCKOCTH, €CJIM OCHOBAHUA Tpaneuu OTHOCATCA Kak M : N.

2.4 3ananus AJs TeKylero KOHTpoJisa pasaeny«Komounaropuka
OuenuBaemsbie pe3yibTaThl 00yuenus: OP1, OP2, OP4, OP5 u T.1.

Koutpoabnas padora no pasaeny «Komounaropuka
| BapuanT

1. Ckonbkumu criocobamu U3 9 yueOHBIX MPEMETOB MOXKHO COCTABUTh PACITUCAHUE YUeOHOTO
JHA 13 6 pa3aIu4HbIX YPOKOB?

2. WmeroTcst MOMHUIOPHI, OrypIbl, JIyK. CKOJBKO Pa3IMYHBIX CATaTOB MOKHO IPHUTOTOBHTH,
€CJIM B KOK/BIH caylaT JOJDKHO BXOJUTH 2 Pa3JIMYHbIX BH1a OBOLIEH?

3. CKOIBKO Pa3IMyHBIX IISITH3HAYHBIX YHCE] MOKHO COCTAaBUTH U3 mudp 1, 2, 3, 4, 5?

4. B Baze ctosaT 10 KpacHBIX U 5 po30BbIX rBO3IUK. CKOJIBKUMH CIIOCOOaMH MOYKHO BBIOPATh
13 Ba3bl IITh TBO3/IMK OJIHOTO 1IBETA?

5. Ha 3aBTpak MOXHO BbIOpaTh Oy/IOUYKY, KEKC, MPSHUKUA WU MEYEHbE, 3alMTh MOKHO YaeMm,
coxoM mwiH kepupom. CKOJIBKO BapHAHTOB 3aBTPaKa €CTh?
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KonTpoasHas padora no paszaeny «KomouHaropuka
Il BapnanT

1. CkonbKuMu CIIoco0aMu MOT'YT BCTAaTh B OUY€pe/Ib B OMIETHYIO KacCy 3 yeioBeKa?

2. CKOIBKUMH CIIOCOOaMH MOYKHO BBIOPATh TPEX IEKYPHBIX M3 rPymisl B 20 yenoBek?

3. CKOIBKO CYIIECTBYET pa3IUYHBIX JBY3HAYHBIX YHCEN, B 3allUCH KOTOPBIX MOYKHO
ucronb30Bath udpsl 1, 2, 3, 4, 5, 6, ecnu udpbl B 4nciie JOKHBI ObITh Pa3TMYHBIMU ?

4. CKOJIBKHMH CITIOCOOAMHU OMH IOYTAIHLOH MOXKET Pa3HECTH 7 IHCEM 10 CEMH apecaMm.

5. B cembe 6 4enoBek, a 3a CTOJIOM B KyXHE 6 CTYJIbEB. BbIIO PEHICHO KaKIblli Beuep Mmepen
Y)KHHOM PacCaKMBaThCs Ha 3TH 6 CTYJIbEB M0-HOBOMY. CKOJIBKO JHEH CEMbU CMOTYT JI€JIaTh
9TO O€3 TOBTOPEHUI?

2.5 3apaHus AJ1s TeKyLIero KOHTPoJis pasaeny«KoopauHaTel M BEeKTOPbD)
OnenuBaemblie pe3ynbraThl 00ydyenus: OP1, OP2, OP3.

KonTtpoJabHas padora no pasaeiny «KoopamHaTsl M BEeKTOPbD)

Bapuant 1
Al. N300pa3ute Ha pUCYHKE B3aMHOE pactoyiokeHue Touek A, B u C, ecinu:
- 1 -

2 AB=3AC: 6) AB=2AC 5 AC=—AB,

A2. ABCDA:B1C1D; — mapamnenenunen. Meauans Tpeyronsauka BB1C nepecekaroTcs B
- - - - -

- -
Touyke M. Pasnoxure BEKTOp AM 1o BEKTOpam AAl =da, AB= b, AD=c.

A3. Inaronanu napamuienenunenaABCDA1B1C1D1 nepecekatorcs B Touke O. [Ipu kakom
- - -

%
3HaYeHUHU KCTpaBeIjIMBO COOTHOIIICHHE AB+ B1C1+ CO=k ClA ?

Kamnmﬁ ACHb, BBIXOJA U3 10MA, Mbl CTAHOBUMCS YHAaCTHUKAMHU JOPOKHOT'O ABUKCHHUA B POJIN
nemexoaa 1100 B poiin BOHHTeHeﬁ. HpI/IBCI[I/ITe MMPUMEPEI 3HAKOB TOPOKHOT'O ABHUIKCHUA,
CBSI3aHHBIC C TEMOM BCKTOPBI.

KonTtpoubHas pa6ora no pazaeny «KoopanHaTbl 1 BeKTOPbI»
Bapuanr 2

Al. N300pa3ute Ha pUCyHKE B3aMHOE pactoyioxkenue Touek A, B u C, ecinu:
- 1 -

» AC=2AB: 5) AB=-3AC; » AC=7AB.

A2. M — cepenuna ctoponsl AB mapamnenorpamma ABCD, O — mpou3BosibHast TOUKa
- -

- - - -
npocrpanctea. Pasnoxure Bektop CM 1o sexropam OA =a, OB = b, OC=c.
A3. Inaronanu napauienenunenaABCDA1B1C1D1 nepecekatorcs B Touke O. [Ipy  kakom

k[ CD+DA+AO |=A.C,

N

3HA4YCHUU kCHpaBC,Z[J'II/IBO COOTHOIICHHEC

MO>HO 1 PacCMOTPETH €Jlb KaKk IPUMEpP BEKTOpa, €CJIU /13, TO 00BICHUTE OoYeMy?
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2.6 3apaHus 1A TeKyLIero KOHTPOoJisi pazaeay«OCHOBbI TPUTOHOMETPHI
OnenuBaemsbie pe3ynsTaThl 00yuenus: OP1, OP2, OP3, OP4.

KonTpouabnas pa6ora no pazaeiry «OCHOBbI TPUTOHOMETPHI
BapuanTt 1
Al. Yopocrtute Belpa)KeHHE:

a) 2tgt(1-sin’t); 6) 7cos’t—5+7sin’t; e)sin(—t)+cos(—t)ig ().

A2. JIoKaXHTe TOKIAECTBO: (1— sin? t) (l+ tg 2t) =1,

tgt, ecmu cost=———7=, te (— ﬂj
A3. H 7| 1 b ; .
anIuTE 3HAUYCHUEC [_7 2

A4, Bormcmare: ) €05420°;  6)sin(-330°); ) 1g(—60°).

ctgt+tg(-t) +tg(—t)
cost+sin(—t)  sint

B1. Yopocrturte BelpakeHue:

KounTtpoJabHas padora no pasgeinry «OCHOBbBI TPUTOHOMETPHID)

Bapuant 2

Al. Ynpocturte BeIpaKeHUE:

a) ZCtgt(l—COSZt); 6) 9cos’t—6+9sin’s;  6)ctg(—t)tg(~t)—sin?(-2).

A2. JlokakuTe TOKIECTBO: sin? t(1+ ctg Zt) —cos’t =sin’t

5 3
A3. Haitnure 3navenne 191, ecmm cost :—?, te| 7 7 .

A4. Beruuciaure: a) COS(—10350 ); 6) sin 14100, 6) ctg (—4050 )

sint +1+cost_ 2
1+cost sint sint

Bl. Ympocrture BelpaxeHnue:

2.7 3apaHus 101 TEKYLIEro KOHTPOJIA pa3aeny«PyHKIMU U rpapuKm»
OuenuBaemsbie pe3yibTaTel 00yuenus: OP1, OP2, OP3, OPS.

KouTtpoJubHas padora no pasaeny «PyHkuuu u rpapuxm»

Bapmuanr 1

. T
Al. Iocrpoiite rpapuk pynxmuu: Y =SIN (x + gj :

A2. Haiigute HambombIiee 1 HanMeHbIee 3HauyeHne Gpyakuun Y = COS X Ha oTpeske

5%)
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3x?sinx
A3.Jlokaxwure, 94T0 QyHKIUSA V= —X2 16 SIBJISIETCS] HEUETHOM.

[Toctpoiite rpaduk QyHKIHUH.

BT Cp 4T nrt ch BC MH
15.4.16.4. 17.4. 18.4. 19.4. 204, 214,
18 00 06 12 18 00 06 12 18 00 06 12 18 00 06 12 18 00 06 12 18 00

KonTpoabHasi padora no pasaeiny « DyHKIUM U rpapukm)

Bapuanr 2

T
Al. Iocrpoiite rpapuk pynxmuu: Y = COS (x - EJ .

A2. Haiigure Hanbonbllee 1 HAMMEHbIIee 3HadeHne GyHkman Y = SIN X Ha oTpeske
T 37
42 |
2
X~ COSXx

A3.Jlokaxwure, 94To QyHKIUSI V= —X2 ) SIBJISICTCS] YETHOM.

[ocrpoiiTe rpaduk GyHKIHN.

2.8 3apaHus 11 TEKYLIEro KOHTPOJIsA pa3aeay«MHOrOrpaHHUMKH U KPYIJIble TeJIay
OuenuBaemsbie pe3yibTaTel 00yuenus: OP1, OP2, OP4, OP6.

KonTposbHasi padora no pa3nesy«MHOrorpaHHMKH H KPyIJIble TeJaa»
Bapmuanr 1

Al. OcuoBanunem nupamuasl DABC spnsiercst mpaBuibHbIN TpeyronsHuk ABC, ctopona
koToporo paBHa a.Pebpo DA nepnenaukyssapro k miockoctd ABC, a mmockocts DBC
coctaBisieT ¢ ockocteio ABC yron 30°. Haiiaure miomaabs 60KOBOM MOBEPXHOCTH
TTUPaMUJIBI.

A2. B npsimoyrosnsroM mapamnenenunene ABCDA1BiCiD; AD =2, CD =4, A/ C= 3\/§ .

Haiigure momaan 60KOBOH ¥ MOTHON MOBEPXHOCTH Mapalljiesienuneaa.
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B1. PaGounii u3rotoBui pe3epyap muiauHapudeckor Gopmel. Ecau ero Beicota — 8 M, 1yinMHa
OKpPY>KHOCTH OcHOBaHus — 30 M, paguyc ¢ OKpY>KHOCTH OCHOBaHUs paBeH 3,5 M, a BbICOTa
paBHa IMaMeTpy OCHOBaHUs, TO KaKOB OyJeT o0beM pesepByapa?

KonTpoabHasi padora no paszaeny«VMHOrOrpaHHUKHM U KPYIJible TeJa»

Bapuanr 2

Al. OcuoBanunem nupamuasl MABCD sBnsercs kBagpat ABCD, pedbpo MD neprnenaukyinspHo
K miockocty ocHoBaHus, AD = DM = a. Haitaute miomaab 60KOBOH MOBEPXHOCTH
MUPAMU/IBI.

A2. B npsamoyronsHom napannenerunene ABCDA:B:C:D1 AB=3, BC=2, AC, =7,
Haiinure momaayu 60KOBOM M MOJTHOW MTOBEPXHOCTH Mapauieenumea.

B1. Csapumky HeoOXOOUMO U3rOTOBUTH OyHKep, uMeromuil (opMmy mnpaBuiIbHOU
YETHIPEXYTOJIbHOW MPU3MBI, JIJTHHA CTOPOHBI OCHOBaHHUSI KOTOPOro paBHa 1,2 M, BhICOTa —
2,4 M. CKOJIBKO CTaJId HEOOXOAMMO JIJIs1 BBITIOJIHEHUS paOOThI?

2.9 3apanus 1A TeKylero KOHTpoJisi pasaeny«Hadana MaTeMaTHYeCKOro aHAJIN3a
OuenuBaemsbie pe3yinbTaTel 00yuenus: OP1, OP2, OP3, OPS.

KOHTpOJII)Haﬂ paﬁoTa mno pa3)1e.11y«Haqa.J1a MaAaTEMATHYIECCKOT0 aHAJIU3a»

Bapmuanr 1

Al. HaiiguTe npon3BoaHyIO (QYHKITUU:

2 i
a) x° +2x° =5; 0)2x+ —; 8) 6/x; 2)2sinx .

X

6 5
x  2x

A2. Haitnure npoussonsyto ¢pyuxinu: @) 3 + = -12; 6) 4cos (5x —1) .

. T T
A3. Haiijute 3HaueHUE TPOU3BOTHON ()YHKIIUH f (x) =5sin (X - gj B TO9IKE X, = 5

B1. Haiiaure 3HaueHust x, mpu KOTOPHIX 3HAYEHUS TPOU3BOIHON (HYHKIIUU

3 2
x> 3x

f(X)=———+2x-1 orpunarenshsr.
3 2
, X
B2. Pemmre ypasuenne f'(X)=0, ecru (X) = 2 +COS X

1

2
COs” X
KonTpoabsHasi padora no pasaeny«Hauvajsa MaTeMaTHYeCKOI0 aHAJIU32»

C1. Banaiite popmymoii xoTst 661 omuy pynxumio  f (X) , ecrn f'(x) = 3x’ -
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Bapmuanr 2
Al. HaiiguTe npon3BoaHyIO (QYHKITUH:

a) 2x° —3x° -12; 0)4x— E; 8) 2\/;; 2)15cosx |
X
X2 4x® )
A2. Haiijute Npou3BOAHYIO (yHKIIMH: a) T - —3 +2; 0) 3sin (4x —5) .

A3. Haitaure 3HaueHue MPOU3BOHOM

(GyHKIUH f(x)= ZCOS(X-F%j B TOYKE X, = _%

B1. HaliguTe 3HaueHus x, Mpu KOTOPBIX 3HAYEHUS MPOU3BOTHON PYHKITUN
3 2
x° Ix
f(X)=——-—-+5 orpunarenshsL.
3 2
, X .
B2. Pemute ypaBHeHHE f'(x)=0, ecmu f(x)= E —SIn X

1
sin? x

C1. 3azaiire dopmyioit xots 661 omuy dyukmmio 1 (X) , eciu f'(x) = 4x° -

2.10 3aganus 1A TeKylero KOHTpoJisi pasaeny«HTerpaa u ero npuMeHeHne»
OuenuBaemsbie pe3ynsTaThl 00yuenus: OP1, OP2, OP3, OPS.

KonTtpouabnasi pabéora mo paszgeay«MHTerpaa u ero npuMeHeHue»
Bapmuanr 1

Al. Haiiaure oGuimit Bua nepsoobpasubix wis pymkman  f (X) :

a) f(x)=-5  6) f(x) =sin§ |

A2. Haiiaure nepeoobpasuyio aist dyukmun T (X) = 3x 2 —1, rpaduk xoTopoit mpoxomuT yepe3

touxy M (1; —1)
A3. Beruncnure UHTErpat:

a) jl(4x3 —1)dx; 0)

3

CoS 2xdx

@\E\'—;w‘ﬁ

. . 2
B1. Haiismte momas GUrypsl, OrpaHHYeHHOM MMM YV =0x—X" U y=x+4.

. . 2
B2. HaiiguTe mnomanb GUTypsI, orpanndeHHoi muauavu ¥ =X +1 m y=3—Xx.

C1. Iloctpoiite rpaduku pyHkuin V=—, V= 6—X . Boruncmure miomans burypsi,
X
OTPaHUYCHHOW YTHMH JIMHUSMH.

C2. HaiiauTe miomaas GUrypsl, OrpaHUYeHHON TUHUAMH YV =N X, V= 2ux=9,
KonTpoabHas padora no pasaeay«HTErpaj u ero npuMeHeHue»
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Bapuant 2
Al. Haiiaure oGuiuit Bua nepsoobpasubix wis pyrxmun  f (X) :

a) f(x)=%; 6) f(x)=cosdx .

A2. Haiigure nepBoo6pasuyro ast dyuximu f (X) = 6x”+1 , TpaK KOTOPOM MPOXOIUT Uepe3

touxy M (1; —4)

A3. Beruucnure uHTErpa:

a) j(xz +2x+3)dx; 6) | sinxdx
2

O ey OfN

. . 2
B1. Haiinute miomans GUTYpsI, orpaHideHHol muansamu Y =—12x—3x" u y =—6x.

. . 2
B2. Haiiute nnomas ¢urypsl, orpanuuentoi muanamu ¥ =x" -1 n y=1-x.

. . 3 /
C1. IMocrpoiite rpaduku yHkImin Y =X, ¥ =X . Bpruucaure mwiomnaab Gurypsi,
OTPaHUYCHHOW YTUMH JINHUSIMH.
C2. Haitnure momans GUrypsl, OrpaHAuEeHHON JTHHUSIMA

Yy =CO0S X, y:O " x:_f H)C:z.
2"

2.11 3aganus Qi TEKylIero KOHTPOJIsl pa3ieny«jeMeHThl TEOPUU BEPOSITHOCTEN U
MaTeMaTH4YecKoOi CTATHCTHKH»
OnenuBaemslie pe3ynbraTsl 00ydenus: OP1, OP2, OP4, OPS u T.x1.

KonTtposabHas padora mopasaeay«JieMeHThI TEOPHH BEPOATHOCTEH H MATEMaTHYeCKOM

CTATUCTHUKHN»

Bapmuanr 1

1. 3 100 akkyMynsiTOPOB 32 TOJ XpaHEHMs 7 BBIXOAUT U3 cTposi. Haynauy
BBIOMPAIOT 5 aKKyMYJISATOpOB. ONpeaesnTh BEPOSITHOCTh TOTO, YTO CPEAH HUX 3
HCITPABHBIX.

2. 1. Haiiaure 4nciioBble XapaKTEPUCTUKU CITy4ailHbIX BEIMYUH, 33 JaHHBIX
PAAOM paclpeieeHus:

3 4 5 b) V: -1 3 4

a) X:
0,5 0,1 . 0,35 0,30 0,10

0,25

[TocTpouTh MHOTOYTOJILHUK paclpeiesieHus CIIy4aiiHbIX BETHYHH.

5. U3 ypHBI, B KOTOpOi HaxoasaTcs 12 OenbIx U § UepHBIX IapOB, BBIHUMAIOT Hayiady JABa
mapa. KakoBa BepoATHOCTB TOTO, YTO 00a 11apa OKaXyTCsl YepHBIMU?

6. [Ipu urpe B J10TO HcnoNb3yIOT pumiky oT 1 10 90. Haynady BRIHUMAIOT O/1HY (PUIIKY.
KakoBa BepoaTHOCTb COOBITHS A- «HOMEp (pumku nenurcs Ha 10»

B- «nomep ¢uiku genurcs v Ha 5, ¥ Ha
9 C — «aomep ¢uniku menbie 100»
D — « Homep ¢urmiku yucio 77»
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KonTtposabHasi pa6oTra mopasaeay«JjieMeHThI TEOPHH BEPOSITHOCTE M1 MATeMaTHYeCKOM
CTATHCTHKH»

Bapuanr 2

1. YerpoiicTBo, cocTosiiee U3 MATH HE3aBUCUMO Pa0OTAIOMINX 3JIEMEHTOB, BKIIOUACTCS
3a BpeMs t. BeposTHOCTh O0TKa3a KaXKJ10ro U3 HUX 3a 3To Bpems paBHa 0,2. Haiitu
BEPOATHOCTb TOT'O, UTO OTKAXYT TPU AJIEMEHTA.

2. HaiinuTe 4ncaoBble XapaKTEPUCTUKU CIyYalHbIX BETUUYHH, 3aJaHHBIX

PSAAOM pacrpeneaeHus:

3 4 5 b) V: -1 3 4 6

a) X:
0,5 0,1 \ 0,35 0,30 0,10 0,25

[TocTpouTh MHOTOYTOJLHUK PACTIPECIICHUS CITYIaiiHbIX BETUYHH.

5. OnHOBpEMEHHO OpOCAIOTCS IBE UTPATIbHBIE KOCTH, HA TPAHIX KOTOPHIX HAHECEHBI OUKH 1,
2,3,4,5, 6. KakoBa BEpOATHOCTb TOTO, YTO CyMMa OYKOB, BBITIABIIIUX HA JABYX KOCTSX,

paBHa BOCbMU?

6. Ha kaproukax Hanucansl uncia oT 1 go 100. Haynauy BeiHUMarOT 00y KapTouky. KakoBa
BEPOSITHOCTH COOBITH?

A- «<HOMEp Ha KapTOuKe JeIuTcs Ha 5» B-

«HOMEp Ha KapTOYKe JCITUTCS ¥ Ha 7, U Ha I»

C — «xomep Ha kapTouke MeHble 200»

D — « HOMep Ha kapTouke yuciio 13»

3. KOHTpOJILHO-OIIeHO'—IHBIe MaTepHaJabl HTOIOBOI0 KOHTPOJIA

OuenuBaemsie pe3ynsTaThl 00yuenus: OP1, OP2, OP3, OP4, OP05, OP06, OP07, OP08

IncpMenHas IK3aMeHAIMOHHAsI padoTa o0 MaTeMaTHKe
Bapuant Nel
Ipu BeinoHenuu 3aganuii 1-10 3anummTe X0/ pelleHUs: U MOJTy4YeHHbIH 0TBET.

1. Ha aBro3anpaBke kiueHT oTaan kaccupy 1000 py6Gusieit u mompocuil 3aauTh OeH3uHa 110
nosiHoro Oaka. Ilena 6ensuna 28 py0. 60 xon. Caauu kiueHT noayumi 342 py06. 20 xor.
CKOJIBKO TUTPOB O€H3KHA OBIIO 3aIUTO B OaK?

2. CrpoutensHOU Gupme HY)HO nprodpectr 50 KyOOMETPOB CTPOUTENBHOTO Opyca. Y Hee
ecTb 3 nocraBuka. CKoJIbKO pyOiieil mpuaeTcs 3amiaTuTh 3a CaMylo JIeIIEBYI0 OKYIKY
¢ moctaBkoii? L{eHbl U yCIIOBUS TOCTaBKH NPUBEACHEI B TaOJIHIIE.

[TocTraBIuk Croumocts Opyca (p. 3a CTOMMOCTb JI0CTaBKU
M)
A 3500 10700
b 4700 8700
B 3600 8700

3. Haiimute Kopenb ypaBHeHus x> — 7x — 18 =0. Eciu ypaBHeHHe HMeeT 601ee 0IHOTO
KOpHS, YKQ)KUTE MEHBIINHN U3 HUX.

4. Haiinure KOopeHb ypaBHEHUS /6 —4x = 2.
5. Haiinure KopeHs ypaBHenust v 4x° —27 = -x
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10.

11.
12.

13.
14.

10.

11.
12.

13.
14.

201,15
Yrpocture Beipakenue N 270" .

x+11
1
Hainure kopeHb ypaBHEHUS | — =—.
P P (3) 81
Haiinute xopeHb ypaBHEHU ix = —33
petib ¥P 13 13’

Haiinure kopeHb ypaBHEeHUS |0g5(3x - 9) =log, 6°.

. X
Haiinure kopeHb ypaBHEHUS - =8.
X+

IIpu BoImoIHeHnM 3agannid 11 — 14 3anummTe X0/ pelieHUs U MOJY4YeHHbIH OTBET
Haitaute sxcTpemMyMsl GyHknun Y=2x3+12x%+18x-4
HaiiuTe Han6obIee 1 HAaMMEHbIIee 3HaYeHNs PyHKIUK Y = 2X2-12X-1 Ha oTpe3ke
[2;6].
O6bem mapa pases 36 cm®. Haifure miommais MOBEpXHOCTH MIApa.
B tpeyronsnuke ABC yroa C paBen 90°, cos A=0,28. Haiinure Sin A.

IIncbMeHHas 3K3aMeHAllMOHHAs padoTa 10 MaTeMaTHKe
Bapuant Ne2
IIpu BbInotHennu 3aganuii 1-10 3anummuTe X0 pelieHus U NMOJYUYeHHbII 0TBeT.

1 xunoBarT-yac 3yeKTpo3Hepruu crout 1 pyonp 40 kxomeek. CUETUMK AJIEKTpO3HEpruu 1
anpensi mokaspiBan 75624 kuioBaTT-yac, a 1 mas mnokas3piBan 75820 KHIOBAaTT-4acoB.
CKobKO pyOJIei Hy)KHO 3aIUTaTUTh 3a AJIEKTPOIHEPTHUIO 32 arpelib?

Jns nepeBo3ku 65 ToHH rpys3a Ha 1800 KM MOYKHO MCIOJIB30BaTh OJIHY M3 TPEX KOMIIAHUM.
CToMMOCTB MEPEBO3KH M TPY30IOABEMHOCTh ABTOMOOMIICH ISl KaXKI0i KOMIIAHUH YKa3aHBI
B Tabnuie. CKoJIbKO pyOuiel mpuaeTcs 3alJIaTHTh 33 CAMYIO JICHIEBYIO MEPEBO3KY?

Komnanus CTouMOCTh IEPEBO3KHU I'py3onogbeMHOCTD
OJIHMM aBTOMOOUJIEM (pYyo. aBTOMOOMIIEH (TOHH)
Ha 100 xm)
A 4200 4
b 6100 6
B 11600 12

HaiinuTe KopeHb ypaBHeHus 2x°+ X - 21= 0. Eciu ypaBHeHHe UMeeT 6oree 0HOTO KOPHS,
YKaXHUTE OOJBIINI U3 HUX.

Haiinure xopenp ypaBHeHus +/ 7x+15=38.
Haiinute kopens ypaBHeHHS 112 —6x = X

VYnpocrure Beipaxenne  311°d™ .
10-3x 1
Haiinure kopeHb ypaBHEHUS | — =—.
32 2

. 4 2
Haiinute kopeHb ypaBHEHUS gx = —35 .

Haiiyiure kopens ypasuenus 109, (3x —9)=log,, (x—17).

Haiinure kopeHb ypaBHEHUS 3 =6
x—

IIpu BeimotHennu 3aganuii 11 — 14 3anummTe X0 pelieHUs ¥ NMOJY4eHHBIH 0TBeT
Haifnure sxctpemMymsl Gyakmun y=2x3-15x2+36x-1
Haiinure HanbonbInee n HauMeHbIIee 3HaYeHus GyHKIHN Y = 2X%-20X+5 Ha oTpeske [1;8].

[Tnomans GomnbiIoro kpyra mapa pasHa 1. Haiiaure miomaas NoBepXHOCTH MIapa.
B tpeyronsauke ABC yrox C pasen 90°, cos A=0,39. Haiimure sin A.

o1



Onucanue CHCTEMbI OIICHUBAHUA

[Ipu oleHHWBaHUM MCIONB3YETCS S-OajulbHAas cCHUCTeMa. 3aueTHOE 3aJjaHue COCTOUT U3 15
3afjaHui. 3a KaxJ0€ IPAaBUIbHO BBINOJIHEHHOE 33JaHUE HAYUCIAIOTCS Oamibl. MakcuManabHOE

KOJINYECTBO 0aJJIOB — .

OrueHka BeICTaBIAETCA corjiacHo mkane: Ounenka «5» - 90 — 100 6ay10B

Onenka «4» - 0aj1a
Onenka «3» - 0aj1a

WU TaK
IIpoueHT NPaBHILHO BHINOJHEHHbBIX Ouenka
3aJaHui
80%-100% OTIIUYHO
60%-80% XOPOIIO
40%-60% YIOBJIETBOPUTEIIHHO
0%-40% HEYIOBJIETBOPUTEIHEHO
WU TaK

OI_IeHKa «5» - OTBETHI HA BOIIPOCHI AaHbI B IIOJIHOM O6’beMe, BCC 3aa41 pCIICHBI BEPHO.

OrueHka «4» - OTBETHI Ha BOIPOCHI JJaHBI B IIOJTHOM 00BbEME, BCE 3aJ1a4H PEIlIeHbI BEPHO, HO

AOIMYIICHBI HCTOYHOCTHU UJIM HECYIICCTBCHHBIC OIINOKHU IIpu 0(1)OpMJ'ICHI/II/I JAOKYMCHTOB.
OHGHKa «3» - OTBETHI Ha BOIIPOCHI JaHbI, BCC 3ala4r pCHICHbI, HO JOIIYIICHBI CYIIICCTBCHHLIC

OIIMOKN M HETOYHOCTH.

OIIGHKa «2» - OTBETHI HA BOIIPOCHI HC AaHbI, 3aJa4i HE PCIICHLI.

u T.O.
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