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Pabouyas nporpamma AUCHUIIIMHBI COCTaBJIE€HA HA OCHOBAHUM:

1. ®epepanbHOro rocyaapcTBEHHOr0 00pa30BaTEIBLHOIO CTAHAAPTA CPEIHEro
oOmero oopaszoBanust ot 17.05.2012r. Ne 413 (B pen. Ilpuka3zoB MunoOpHayku
Poccun ot 29.12.2014 N 1645, or 31.12.2015 N 1578, ot 29.06.2017 Ne
613,IIpukazoB Munnpocsemenus: Poccun ot 24.09.2020 Ne519, ot 11.12.2020 Ne
712)

2. @enepanbHOr0 TOCYAAPCTBEHHOI'O O0pPa30BaTEIbHOIO CTAaHJIApPTa CPEIHETrO
npodeccuoHanbHOro oOpazoBaHus 1o creruaibHoctu 35.02.15 Kunomnorus,
yTBepKaeHHOr0 npukazoM Munoopuayku Poccuu ot 07.05.2014 N 464.

3. YuebHoro miana no cnenuaibHoctd 35.02.15 Kunonorus, yTBEp>KIAE€HHOTO
18.04.2023 roxa (mpotokon Ne 5).

[Tporpammy pazpaboran:
npenoaasarens CI1O O.B.Manbix

«17» nrous 2024 .
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1. IACIIOPT ITPOI'PAMMBI YYEEHOM JUCIHUNJIAHBI
CMATEMATHUKA»

1.1. O6sn1acTh NpMeHEeHUsI MPOrPpaMMbl Y4eOHOM JMCUMILVINHBI
[Iporpamma  y4yeOHOM  aucuMIiiHbl — «MaTeMaTuka»  ABIAETCA  YacThbIO
o01reo0pazoBaTeabHOro 11KiIa oopazoBaTenbHoU mporpammel CI1O — mporpamMmmsl
MOJATOTOBKHM  CIELMAIUCTOB CpPEJHEro 3BeHa Mo chnemuanbHocT: 35.02.15
Kunomnorus.

1.2. MecTo y4eOHOM TUCHUNINHBI

YueOHas TUCIIMTLITNHA SIBIISICTCSI poGHITIEHOM JTUCITUTUTHHOM
00111600pa30BaTeIbHOr0 Y4eOHOTO IMKJIa B COOTBETCTBUU C €CTECTBEHHO-HAYYHBIM
npoduiem nmpodeccuoHaIbHOT0 00pa30BaHUsI.

VYyeOnast pucuMmiinHa oTHocutcs K npeameTHou obsactu ®I'OC cpemgnero
obmiero oOpazoBanus «Martematuka ¥ uHbOpPMaATUKa», 00IIeH U3 00s3aTeIbHBIX
PEIMETHBIX 00JIacTeN.

YpoBeHb 0cBOeHUS yueOHOU nuctuIuiHbl B coorBeTcTBUU ¢ PI'OC cpemnero
oO1rero 0opa3oBanus NPOQUILHBIMN.

YdeOHast ~ TUCIHITIMHA «Matematuka»  aus  MpodecCHOHATBHBIX
0o0pa3oBaTeIbHBIX OpraHu3anuii 001a/1aeT CaMOCTOSITETLHOCTBIO U IIETHHOCTHIO.

PaGouass mnporpamma yueOHOM aucHUIUIMHBI «MareMaTuka» HUMEeT
MEXIPEIMETHYIO CBSI3b C 00IIe00pa30BaTEIbHBIMU YUY€OHBIMU JUCHUIUIMHAMU
«Dusuka, nHpopmaTuka u MKT».

WN3yuenue  ywyeOHOM  aucuumuiiHbl — «MaTemaTuka»  3aBeplIaeTcs
MOJIBEICHUEM HUTOTOB B (hOpME IK3ameHa B paMKax NMPOMEKYTOUHON aTTECTalluu
ctynentoB B mporecce ocBoeHus IIIICC3 Ha 06aze OCHOBHOTO 0OIIEro
oOpa3zoBaHMsL.

1.3. [Inanupyemble pe3yJbTaThl OCBOCHUS Y4€OHOM THCIUITHHBI
[Inanupyemsble pe3ynbTaThl OCBOCHUS YU€OHON TUCIUTIIHBL:

JIUYHOCTHBIE Pe3yJbTaThbl:

—  ¢c(hOpPMHPOBAHHOCTb IPEACTABIEHUNA O MAaTEMATHUKE KaK YHUBEPCAJIbHOM
SI3BIKE HAYKH, CPEIACTBE MOACIHUPOBAHHMS SBICHUM M IIPOIIECCOB, MJEIX U
METOJ1aX MAaTEMAaTUKH;

— I@IOHMMAaHWE  3HAYMMOCTH __ MATEMATHKH _ JUIS  HAYYHO-TEXHHYECKOI'O
nporpecca, cOopMHPOBAHHOCTH OTHONICHHMS K MATEMATHUKE KaK K YacTH
00IIeYETOBEYECKON KYIBTYPLL 4Ye€pPE3 3HAKOMCTBO C HCTOPHEN pPa3BUTHS
MaTEMAaTHKH, SBOJIOIMEH MaTEMaTUIYSCKUX UICH;

— pa3BUTHE JIOTHYECKOrO MBIIUIECHUS, IPOCTPAHCTBEHHOIO BOOOpaKECHHS,
AJITOPUTMHYECKON  KYJIBTYPBI, KPHUTHYHOCTH  MBIIUICHUS HA _ YPOBHE,
HEOOXOAMMOM JuIsd  Oyaymied 1podeCCUOHAILHOM  AESITENbHOCTH,  JUIS
MPOJAOJDKESHUS 00pa3oBaHUs M caMOOOpPa30BaHMS;

— OBJIQJICHHE MAaTEMAaTHYECKHMMH 3HAHHSIMH M YMCHHUSIMH, HECOOXOAMMBIMH B
MIOBCEJTHEBHOM KM3HHM, JUISI OCBOCHHS CMEKHBIX €CTECTBCHHO-HAYVYHBIX
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IUCHUIUIMH Y JUCLHHUILUIMH MPO(ECCUOHATBLHOIO IMKJIA, IS IOJYYECHHUS
o0pa3zoBaHusg B 00JacTSIX, HE TPEOVIOMIMX YIIYOJIEHHON MaTeMaTHYECKOU
IIOJICOTOBKH;

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE caMO0Opa3oBaHUs
Ha OPOTSDKEHUM BCEW JKHU3HM. CO3HATEILHOE OTHOIIEHHE K HEMPEPBIBHOMY
00pa30BaHMIO  KAaK  VCIOBHUIO  YCIEIIHOW  mpodecCHOHAILHOW U
00IIECTBEHHON AESITEIbHOCTH;

TOTOBHOCTb M CHOCOOHOCTH K  CAMOCTOSTEIILHOM  TBOPYECKOW U
OTBETCTBEHHOM JIEATEILHOCTH,

FOTOBHOCTH K KOJUIEKTUBHOH paboTe, COTPYAHUYECTBY CO CBEPCTHHUKAMU B
00pa3oBaTeNbHON, OOIIECTBEHHO ITOJIE3HOM, YYCOHO-MCCIEA0BATEILCKOM,
IIPOEKTHOM M JIPYTUX BUAAX AESITEIHHOCTH,

OTHOIIIEHHE K TPOPECCHOHAIILHON AESITEILHOCTH KaK BO3MOKHOCTH VYACTHSI
B pELIECHUN JINYHBIX, 00IIECTBEHHBIX, TOCYIapPCTBEHHBIX,
00IIIEHAIIMOHAJILHEIX IPOOJIEM;

MeTanpeaMeTHbIe pe3yJabTaThl:
YMEHHUE CaMOCTOSITEILHO OIPENENSITh IEIH JIEATENLHOCTH M COCTABIISTH
IUIAHBL AESITEIbHOCTH, CAMOCTOSITEJIEHO OCYIIECTBIATE, KOHTPOJIUPOBATH U
KOPPEKTHUPOBATE JESITEILHOCTD, HCIOJL30BATEL BCE BO3MOYKHBIE PECYPCHI
JUId  JIOCTHDKEHHS  TOCTABJIEHHBIX IEJNEH WM peald3allid _ IJIAHOB
JEITEILHOCTH, BIOMPATh YCIENIHBIE CTPATETUN B PA3JIMYHBIX CUTYAIUIX,
YMEHHE IPOAYKTUBHO OOIIATHCS M B3aMMOAEHCTBOBATL B MPOIIECCE
COBMECTHOM JIEITEIbHOCTH, VYMTLIBATL MO3MIMKA JPYTUX YYaCTHHKOB
IEITEIbHOCTH, Y PEKTUBHO pa3pelaTh KOHPIUKTEL,

BJIQJICHHE HABBIKAMHU _ I103HABATEIILHON, YVYEOHO-HUCCIIENOBATENLCKON W
IIPOEKTHON JEATEILHOCTH, HABBIKAMHU pa3peleHust npoOeM; criocOOHOCTh
U TOTOBHOCTh K _ CAMOCTOSATEIBLHOMY  IOHMCKY  METOMOB  PEIICHHS
IPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3IMYHELIX METOIOB ITO3HAHUS
FOTOBHOCTh M CHOCOOHOCTh K  CAMOCTOSITEJILHOH HMH(OPMAIIMOHHO-
[IO3HABATEJILHON JIEATEIBHOCTH, BK/IIOYasi YMEHHUE OpPHEHTHPOBATHCI B
pasIMYHBIX MCTOYHHKAX HMHGMOpMAIMM, KPUTHYECKU  OILIEHMBATL U
MHTEPIPETUPOBATH HHGOPMALIUIO, ITOJIYYAEMYIO U3 PA3INYHBIX HCTOYHUKOB;
BJIQJICHUE SI3BIKOBLIMHM _CPEACTBAMHU: YMEHHE SICHO, JIOTHMYHO M _TOYHO
M3JaraTtb _CBOIO TOYKY 3PEHHs, HCHOJb30BAThH aJEKBATHBIE S3BIKOBBIE
CpeJICTBA;

BJIQJCHHE  HABBIKAMHU _ MO3HABATEIBbHOH  pedIEKCHMH  KaK _ OCO3HAHHS
COBEPIIAEMBIX JEWCTBUH M MBICIUTEILHBIX IIPOILIECCOB, UX PE3YJILTATOB U
OCHOBAaHUM, I'PAHMUI] CBOErO 3HAHMS M HE3HAHHUS, HOBBLIX MO3HABATEIBHBIX
3aJ1a4 ¥ CPEACTB JUIS MX JOCTH)KEHUS

LEIECYCTPEMICHHOCTE B MOMCKAX M IPUHITHU PEIICHNUN, COO0OPa3UTEILHOCTD
A MHTYHIHS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX MPEACTABIEHHUI; CIIOCOOHOCTD
BOCIIPHMHHUMATE KPACOTY M TAPMOHHIO MHUPA;




NpeIMeTHbIe Pe3yJIbTaThl:
1) BmageHWe MeETONaMHU J0Ka3aTelbCTB, AaNTOPUTMAMH DCIICHHS 3ajady;
yMeHUE (OPMYIHpPOBATH ONPEAECICHUS, aKCUOMbl M TEOPEMBI, NPUMEHSTH HX,
IIPOBOJIMTH J10KA3ATEIIbHBIE PACCYXKIECHUS B XO€ PEIICHUS 3aaY;

2) yMeHHE ONIepUPOBaTh MOHSATHSIMH: CTEIEHb YHUCIA, JIoTapudm Yucia;
YMEHHE BBIMOJHATH BBHIYMCICHHE 3HAUEHUN M NpeoOpa3oBaHUs BBIPAKEHHUH CO
cCTeneHssMu U Jorapudpmamu, TOpeodOpa3oBaHUs  JPOOHO-PALMOHATIBHBIX
BBIPAYKECHHUI;

3) YMCHHUC OICPUPOBATL IIOHATUAMU. PAOUOHAIBHBIC, HWPPAINOHAIIBHBIC,
ITOKa3aTCIbHBIC, CTCIICHHBIC, J'IOFapI/I(I)MI/I‘{€CKI/Ie, TPUTOHOMCTPUYCCKUC YPABHCHUA
1 HCPABCHCTBA, UX CUCTCMEI;

4) yMeHue ONepHpOBaTh MOHITHAMU: (DYHKIUS, HENpepbiBHAS (QYHKIUS,
POM3BOJIHASA, TMEpPBOOOpa3Hasi, OMpPENEJCHHBIM HMHTErpan; yMEHUE HaXOJUTh
IPOU3BOJIHBIE JJIEMEHTAPHBIX (YHKIHMM, HCHOJIb3Yys CIPaBOYHbIE MaTepHAalIbI;
UCCJIeIOBAaTh B MPOCTEHIIMX cCiy4yasiXx (YHKIMM Ha MOHOTOHHOCTBH, HAaXOIUTh
HauOOJbIINEe U HAMMEHBIINE 3HaUYeHUS QYHKIUN; CTPOUTH rpa)uKi MHOTOUJICHOB
C  UCIIOJNB30BAHMEM  alapara MAaTEeMaTUYECKOrO0  aHalu3a; IPUMEHSTh
IPOU3BOJAHYIO TIIPU pELIEHUWM 3aJad Ha JBWXKEHHE; pellarh IPAKTUKO-
OPUEHTUPOBAHHBIE 3a/Jaydl Ha HauOOJbIIME M HAUMEHbIINE 3HAuYeHUus, Ha
HAXOXKJICHHUE IIyTH, CKOPOCTU U YCKOPEHUS,

5) yMmeHue  omepupoBaTh ~ HOHATUSAMH:  pallMOHAJbHAsS  (YHKIIHA,
nokaszaTelbHass (QYHKIHS, CTereHHas QyHKOus, Jorapumudeckas QyHKIHS,
TpUrOHOMeTpuUueckue (HyHKIUH, oOpaTHbIe (DYHKIIMU; YMEHHE CTPOUTH IpaduKu
M3yYeHHBIX (YHKIUH, HCIOIB30BaTh TpadUKH TpU H3YYCHHH TPOIECCOB U
3aBHCHMOCTEH, MPU PEIICHUU 3aJ1ad U3 APYTUX YIeOHBIX MPEAMETOB W 333y U3
pealbHOM KU3HU; BBIpaXkaTh GOpMyJIaMH 3aBUCUMOCTH MEXTY BEIIMUYNHAMU,

6) yMmMeHHE pemiath TEKCTOBBIC 3aJjaud Pa3HBIX THUIIOB (B TOM YHCIIE Ha
MPOLICHTHI, JOJM M YacTH, Ha JBIKEHUE, paboTy, CTOMMOCTh TOBapOB M YCIYT,
HAJIOTH, 3aJa4il M3 00JIacTW yMpaBleHUS JUYHBIMU U CEMEHHBIMU (PUHAHCAMM);
COCTaBJISITh BBIPAXKECHUS, YPABHEHHUs, HEPABEHCTBA U HX CHCTEMBI MO YCIOBHIO
3a/layu, MCCIENOBAaTh MOJYYCHHOE pPEIICHHE M OIEHHWBATh MPaBAONOJI00HOCTD
pEe3yJIbTATOB;

7) yMEHHE OIEepUPOBaTh TOHATHUSAMHU: CpeJHEe apuPpMETHUECKOE, MEIHaHa,
HauOoJIbIIIeE W HaWMEHbBIIEE 3HAYCHHS, pa3Max, [UCIEepPCHUs, CTaHAapTHOE
OTKJIOHEHHWE YHCJIOBOTO Ha0opa; yMEHHE W3BJICKaTh, WHTEPIPETUPOBATH
uHOpMaIMIoO, TPEACTABICHHYIO B Ta0iuIax, Ha auarpamMmax, Trpadukax,
OTPAXKAIONIYI0 CBOWCTBA PEAIBHBIX TMPOIECCOB U SBJICHHUM; MPEACTABISTH
HHOOPMAITMIO C TIOMOIIBI0 TAONWII U JUarpaMM; HCCICIOBATh CTATHCTHYECKHE
JaHHBIC, B TOM YHCIIE C TMPUMEHEHHEM TpadUYeCKUX METOJOB U JIICKTPOHHBIX
CPEICTB;



8) yMmeHHMe omepupoBaTh TOHSATHSIMH: CIYYallHBIA OINBIT W CIydYailHOE
COOBITHE, BEPOATHOCTh CIYyYaHHOTO COOBITUS; YMEHUE BBIYUCISITH BEPOSITHOCTD C
HCIIOJIb30BaHUEM TpaHUuecKHX METOAOB; MNPUMEHATH (POPMYJbI CIOXKEHHUS U
YMHOKE€HHS BEPOSITHOCTEH, KOMOMHATOpPHBbIE (PAKThl U (OPMYJIbI MPU pPELICHUU
3a/lay; OLIEHUBATh BEPOSITHOCTU PEAIbHBIX COOBITUH; 3HAKOMCTBO CO CIy4YalHBIMU
BEJIMYMHAMU; YMEHUE IPUBOIUTH MPUMEPHI IPOSBICHUS 3aKOHA OOJIBILIMX YHUCEI B
MPUPOAHBIX U OOIIECTBEHHBIX SBJICHUSX;

9) yMeHue onepupoBaTh MOHATHUSAMHU: TOYKA, TpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, JBYIPAHHBIN YIroJl, CKPEIIUBAIOLINECS NPSIMBIE, MAPAIIIENBHOCTD U
NEPHEHIUKYISPHOCTD MPAMBIX U INIOCKOCTEM, YTOJI MEXKY MPSIMBIMH, YTOJI MEXIY
OpsIMOM MU TUIOCKOCTBIO, YIOJI MEXAY IUIOCKOCTSIMU, PACCTOSHHE OT TOYKH [0
IUIOCKOCTH, PACCTOSIHUE MEXAY MNPSIMBIMHU, PACCTOSHHUE MEXKIAY IUIOCKOCTSIMU;
YMEHHE MCMOJb30BaTh MPU PEIICHUH 3a7a4 M3y4YeHHble (AKTbl U TEOPEMBI
IUTAHUMETPUU; YMEHHUE OLICHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIIET0 MUPA;

10) ymeHue  omepupoBaTh  MOHATHUSAMHU:  MHOTOTPAHHHMK,  CCYCHHUE
MHOTOTpaHHUKa, Ky0, Mapajieienunea, mnOpusMa, nupamunaa, Qurypa u
NOBEPXHOCTh BpalleHHs, UWINHAP, KOHYyC, Imap, cdepa, cedyeHus QUrypsl
BpalllEHUs, IUIOCKOCTh, Kacawomascs cdepbl, LWIMHIpA, KOHYCa, IJIOWAdb
IOBEPXHOCTH MHUPAaMUABI, IPU3MbI, KOHYCA, LWINHAPA, IUIOMAab chepbl, 00BbeEM
Ky0a, MNpsAMOYrOJbHOIO Napajuielenunena, NUpaMUAbl, IPU3MBL, IMIKHAPA,
KOHYcCa, IIapa; YMEHHE H300pa)kaTb MHOTOTPAHHUKU M MOBEPXHOCTU BpALECHUS,
UX CEYEHMs OT PYKH, C IOMOIIBI YEPTEKHBIX MHCTPYMEHTOB U DJIEKTPOHHBIX
CPEACTB; YMEHHE pacllo3HaBaTb CHUMMETPUIO B IIPOCTPAHCTBE; yMEHUE
pacIio3HaBaTh NIPABUWIbHBIE MHOTOIPAHHUKH;

11) yMeHHUE ONepupOBaTh MOHATUSAMU: JIBHKCHUE B MPOCTPAHCTBE, MMOI00HBIC
GUTyphl B IPOCTPAHCTBE; MCIOJIB30BaTh OTHOIICHHUE TUIOIIACH MOBEPXHOCTEH U
00bEeMOB TOJIOOHBIX (GUTYP TIPU PEIICHUU 3a/1a4;

12) yMeHHE BBIYHMCIATh F€OMETPHUYCCKHUE BEIMYHMHBI (JUIMHA, YroJI, ILIOIAIb,
00beM, TUIOMIAb TTIOBEPXHOCTH ), HCTIONB3YS U3yUeHHBIE (hOPMYJIBI 1 METO/IBI,

13) ymeHHe omepupoBaTh MOHATHAME: MPSMOYTOIbHASI CUCTEMa KOOP/IHMHAT,
KOOPAMHATBI TOYKH, BEKTOpP, KOOPIMHATHI BEKTOPA, CKAIIPHOE IPOU3BEICHUE,
YroJl MEXJIYy BEKTOpaMH, CyMMa BEKTOPOB, NPOM3BEIACHHUE BEKTOpPAa HA YHUCIIO;
HAaXOJUTh C TOMOINBIO0 HW3Y4YEHHBIX (OPMYN KOOPIMWHATHI CEPEIMHBI OTPE3Ka,
pPacCTOSIHUE MEXKAY ABYMS TOUKAMU;

14) ymeHue BbIOMpATh MOAXOASAIINN U3YUCHHBIH METO JIJIS PCIICHMS 3a1a4H,
pacrmo3HaBaTh MareMatndeckue (hakThl U MaTeMAaTUYECKUE MOJEIH B MPUPOJIHBIX
U OOIIECTBEHHBIX SBIICHHUSIX, B HCKYCCTBE, YMEHHE NPUBOIUTH MPUMEPHI
MAaTEMAaTHYECKUX OTKPBITUN POCCUUCKOW U MUPOBOM MAaTEMATUYECKON HAYKH.



OcBoeHne  coaepKaHUs

yueOHOU

JUCITUITIINHBI «MaremaTuka»

oOecrieunBaeT (pOpMUPOBAHUE U PA3BUTHE YHUBEPCAIbHBIX YUYE€OHBIX JEUCTBUI B
KOHTEKCTE MPEEMCTBEHHOCTH (POPMHUPOBAHUS OOIIMX KOMIETEHIUH.

Buabl ynuBepcaabHbIX y4eOHbIX

aefcTBUM

O01mme KoMNeTeHIIUU
(B coorBercTBHU ¢ PI'OC CIIO o

crnenuaJbHoOCTH/IIpodeccuun)

nozHaeameljlbHbvle
- BJIaACHUC HaBblIKaMH MMO3HABaTEILHOM

pednexcun KaK OCO3HAHUS
COBEpPLIAEMBIX JEUCTBUM 151
MBICTTUTEIbHBIX MPOLECCOB, ux

pe3yJIbTaTOB M OCHOBAHUM, TpaHUIL
CBOETO 3HAHUSA W HE3HAHWS, HOBBIX
MO3HABATEJILHBIX 3a7a4 U CPEJICTB IS
WX JTOCTUKEHUS;

pe2yamusHvle
-YMEHHE CaMOCTOSITEIbHO ONpPENeNsiTh
HeMU  JEATEIbHOCTH W COCTaBIATH
TUTaHbI NeSITENIbHOCTH;
CaMOCTOSITEJIbHO OCYIIECTBIIATD,
KOHTPOJHUPOBATh M KOPPEKTUPOBATH
NeSTENbHOCTD;  HMCIOJB30BaTh  BCE

BO3MOJKHBIE PECYPCHI IS JOCTHKECHHUS
IIOCTABJICHHBIX MEJIEH W pealu3aluu

IIJITAaHOB ACATCIIBHOCTH, BLI6I/IpaTL
YCIICHIHBIC CTPATCTHMHM B PA3JIMYHBIX
CUTyallUuAX,

-BJIaJicHAE HAaBBLIKAMU IO03HABATEIHHOM,
y4eOHO-UCCIIeI0BATEILCKOM u
IPOCKTHOW JICSITCIbHOCTH, HaBBIKAMU
pasperieHus mpooJieM; CIIOCOOHOCTh U
FOTOBHOCTh K  CaMOCTOSITCIIBHOMY
IIOKMCKY METOJIOB pEIICHHS
NPAKTHYECKUX  3a]ay, PHUMECHCHHIO
Pa3IUYHBIX METOIOB MTO3HAHUS;

-TOTOBHOCTh M CIIOCOOHOCTH K
CaMOCTOSATEIbHOM  HMH(OPMAI[MOHHO-
[T03HABaTEIbLHON JIEATEIBLHOCTH,
BKIIOUass YMEHHE OPHEHTHPOBATHCS B
Pa3IUYHBIX MCTOYHUKAX HH(POPMALINH,
KPUTUYECKU OIICHUBATh 51

OK 4. OcymiecTBisiTh MOUCK u
MCIIOJIb30BAHUE uH(popMaluy,
HE00X0IMMOM ISt 3¢ pexTuBHOTO
BBITIOJTHEHUSI MPO(ECCUOHANIBHBIX — 3aj1ad,
npodeccuoHaIbLHOTO U JTUYHOCTHOTO
pa3BUTHSL.
OK 8. CaMocCTOSTENBHO ONpenensiTh
3a1a4u npodeccuoHaNIbHOTO u
JUYHOCTHOTO  Pa3BUTUSA,  3aHUMATHCS
camo00pa30BaHueEM, OCO3HaHHO

IJIAHWPOBATH ITOBBIIICHUC KBaJII/I(I)I/IKaHI/II/I

OK.1. IToHMMaTh CYyIIHOCTh U COLUATIBbHYIO
3HAUYMMOCTh CBOeM Oynyimieir mpodeccun,
MPOSABJIATH K HEW YCTONYHUBBIA UHTEPEC.

OK.3 IIpuHuMaTh penieHus B CTaHAAPTHBIX
U HECTAHJIAPTHBIX CHUTYallUAX M HECTU 3a
HUX OTBETCTBEHHOCTb.

OK.5 MHcnonp3oBaTh HHPOPMAIIMOHHO-
KOMMYHHKAIIHOHHbIE TE€XHOJIOTUU B
po¢eCCHOHATBHOMN JIeATeIHOCTH.

OK.6. PaboTraTh B KOJJIEKTUBE U KOMAaHJE,
abdexTuBHO 00IATECA ¢  KOJUIETaMH,
PYKOBOJICTBOM, ITOTPEOUTEIISIMHU.

OK 9. OpueHTHpOBaThCS B YCIOBHUAX
4acTou CMEHBI TEXHOJIOT UM B
podheCCHOHATILHOM e TeIbHOCTH.




MHTEPIIPETUPOBATH uH(pOpMaIHIo,

MOJIy4aeMYI0 u3 Pa3TUIHBIX
HUCTOYHUKOB;

-IIeTICYyCTPEMJICHHOCTh B TOUCKAaX W
IIPUHATUA peLIeHU,
COOOpa3UTENbHOCTh M HMHTYHIIUS,
Pa3BUTOCTh IPOCTPAHCTBEHHBIX
IPEICTABJICHHUII; CITOCOOHOCTh
BOCIIPUHHMATh KPacoTy M TapMOHHIO
MUpa;

KOMMYHUKAMUBHbIE
-YyMEHHE TMPOAYKTUBHO OOIIATHCS W
B3aMMOJIEHCTBOBATh B MpoOIEcce
COBMECTHOM J€ATENbHOCTH, YUUTHIBATh
MO3UIIUH TPYTUX YYaCTHUKOB
NEATEeIIbHOCTH, a3 pexkTUBHO
paspemiatb KOHQIUKTHI;

OK.6. PaboraTh B KOJJIEKTUBE U KOMAaHJE,
3 exkTuBHO 00mAThCS C  KOJUIETaMH,
PYKOBOJICTBOM, MOTPEOUTESIMHU.

1.4. Koin4ecTBO 4acoOB HA OCBOECHHE MPOTrPaMMbl Y4e0OHOM U CIUNINHBI

MakcumainbHas yuebHast Harpy3ka - 351 yac, B ToM yucIe:

- 00s13aTeNbHAs ayAUTOpHAs yueOHas Harpy3ka - 234 Jaca,

- BHEAYIUTOpHAs caMocTosATeNbHas padota - 107 vacos;

-koHCynbpTanuu-10 gacos.




2. COJAEP)KAHUE YUYEBHOM IUCHUILIMHBI U
TEMATHYECKOE IINTAHUPOBAHUE

Bua yyeOHo# padoThl

O0BeM yacoB

MaxkcumanbHas yueOHasi HATPY3Ka (Bcero) 351
Oobs3aTesibHAsA AyAUTOPHAS YueOHAasi HArpy3Ka (Bcero) 234
B TOM YHCIIE:
NPAKTUYECKUE 3aHATUS 106
KOHTPOJIbHBIE PaOOTHI
CamocTosiTeqibHas padoTa o0y4yarwiuerocs (Bcero) 107
Koncynbpranuun 10

[IpoMesxkyTouHas aTTecTalus B popMe IK3aMeHa

2.1. O6beM y4eOHOM JUCHHUILUIUHBI U BUIbI Y4eOHOIi padoThI

[IpodunsHoe n3ydeHnue o01eoopa3oBaTeIbHON yIeOHOM JUCIIUTITUHBI

«MareMaTuka OCYyIIECTBIIACTCS YAaCTUYHBIM MepepacipeieIeHueM yueOHbIX

qaCoB U OT60pOM AUTAKTHYCCKUX CANHUIL B 3aBUCHUMOCTH OT BAXXHOCTHU TCM JIJIA

cuemuaipHocTH 35.02.15 Kunonorus.
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2.2 TemaTnueckuii VIaH U coep:KaHue Y4eOHOH TUCUMILIUHBI

HanmMmenoBanue
pa3/iesioB U TeM

Conepmafme yqeﬁﬂoro MarTtepuaJia, JIaG()paTOPHLIe paGOTLI, NMPAKTUYIECCKUE 3aHATUA,
CaMOCTOsITCJIbHAsA paﬁoTa Oﬁy‘laIOIIII/IXCH

O0BeM yacoB

YpoBenb
OCBOCHMS

1

Tema 1

BBenenue
Ponp MmaremaTnku B HayKC, TCXHUKEC, S5KOHOMUKCE, I/IH(l)OpMaIII/IOHHI)IX TEXHOJIOTUAX U HpaKTHIIGCKOfI
nesitenbHOCTH. [locTaHoBKa 1ereid u 3a1a4 pu ocBoeHuu crienuanbaocteit CI1O

Tema 2

13

Pa3Burtue noHATUA
0 YyucJje

Llenble 1 pauOHAJIBHBIC YUCIIA.

JlelicTBUTENBbHBIC YHCTIA

[IpuOnmxeHHbIe BBIYUCIICHUS.

KomruiekcHbie uncna.

3agauun Ha MPOIEHTHI

IpakTuyeckoe 3ausitue Ne 1 Apudmernyeckue NeHCTBHUS HAJ YUCIaAMH, HAX0XACHUE TTPUOIMKEHHBIX
3HAUEHUH BEJIWYMH U TMOTPEUTHOCTEN BBIYUCIIEHUH (a0COJIOTHOM M OTHOCHUTEIBHOM), CpaBHEHUE YHC-
JIOBBIX BbIpaskeHUM. [IpnbinkeHHbIe BEIUMCICHHSI U PELICHUS MPUKIIAAHbBIX 3a/1a4.

BHeayauTopHasi (camocTosiTe/IbHAs) pa00Ta 00y4al0IIUXCH:

CocraBnenune KOMHBIOTepHOI\/'I IpE3CHTAllMd HA TEMY «Pa3BHUTHE TIOHATHS O YHCIIC)»

o

Muan IIPOCKT «H/cnonp30BaHre YHcedl W MaTeMaTHYECKUX IIOHATHH B NECHAX H MY3bIKaAJIbHBIX
IIPOU3BCACHUAX)

Pemenne 3aa4 Ha IIPOLUCHTHI

o

Kontponbhas pabora Nel

o

Tema 3

38

Kopuu, crenenu u
Jorapumbi

Kopnu u crenenn. KopHu HaTypanbHOM CTENEHU U3 YKcCia U UX CBOMCTBA. CTENEHU € pallMOHAIbHBIMU
MmokKaszarensiMi, uUX cBoiicTBa. CTEImeHH ¢ ACHCTBUTENbHBIMHM IOKazarelnsiMu. (CBONMCTBA CTEIEHHU C
JICUCTBUTEIIBHBIM IIOKA3aTEIICM.

Jlorapudgm. Jlorapudm unciaa. OcHoBHOE JorapupMudIecKoe TOXAECTBO. [lecsaTHuHbIe U HaTypalbHbIE
norapudmsl. [IpaBuna aerictBuii ¢ norapudmamu. [lepexon kK HOBOMY OCHOBAHHUIO.

IIpeoOpa3oBanne  ajaredpamyeckux  BbIpa:kenuii. IIpeoOpazoBanue  palMoOHANbHBIX,  Hp-
paIMOHaTBbHBIX CTETIEHHBIX, MOKA3aTENbHBIX U TOTapU(PMHUUECKUX BBIPAKCHHIH.

IIpakTuyeckoe 3ansaTme Ne 2 BpluncieHnWe U CpaBHEHUE KOpHEW. BbinmonaHeHne pacyeToB c
panukanamu. PemieHue wuppalMoHaNbHBIX ypaBHeHUMW. HaxoxkaeHue 3Ha4YeHUM CTENEHEn C
parmoHanbHBIMU TIOKa3aTensiMu. CpaBHenue creneHeil. [IpeoOpasoBanHusi BRIpaKEHUH, COAEpIKAITIX

25
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creneHu. Pemenue nokasaTesbHbIX YPaBHEHHM.

Pewenne npukiagHelx 3ana4.

Haxoxpaenue 3HaueHuit norapudma mo mpous3BoJILHOMY OCHOBaHUIO. [lepexoa OT 0JTHOTO OCHOBaHUS K
apyromy. Berumcienne u  cpaBHenue JsorapudmoB. JlorapmpmupoBaHne W MOTCHLIHUPOBAHHE
BBIPQKCHUU.

Pemenune norapumMudecKux ypaBHEHHH.

BHeayautopHas (camocTosiTeIbHAsA) padoTa o0y4aromuxcst 10

CocraBnenue Tabmuupsl «I[Ipsimas m oOpaTHas nmpomnopuvoHanbHOCTh. KBagpaTtuunas m KyOumueckas 2

byHKIANY

CocraBiieHHe KOMIIBIOTEPHOU Mpe3eHTaluu 1o TeMe ;| «KopHH, cTenenu u Jorapumsl.» 2

Pemenune 3amau Ha OCHOBHBIE CBOMWcCTBa Jorapu¢moB. PemieHue norapudmuueckux ypaBHEHUH U 2

HEPABEHCTB

KoHnTpoasHas padora Ne2, No 3 2 2
Tema 4 30 2
IIpsimble B3anmHoe pacnosioxkeHne IBYyX MNPSMBIX B MpOCTpaHcTBe. [lapamienbHOCTh MPSIMOM U TIOCKOCTH. 18
IJIOCKOCTH [TapannensHOCTh TIOCKOCTEH. [lepneHIUKYISAPHOCTh TPSAMOM U IHIOCKOCTH. llepneHaukynsap u
NMPOCTPAHCTBE HaKJIOHHAs. YTOJ MEXAy MNPsSMOW M IUIOCKOCTBIO. JIBYrpaHHBIM Yroyl. YTosl MEXAy IIJIOCKOCTSIMHU.

[TepieHAMKYASIPHOCTD IBYX MJIOCKOCTE.

I'eomerpuueckue npeoOpa3oBaHMs TPOCTPAHCTBA: MAPAIIEIbHbIN NEPEHOC, CUMMETPHUSI OTHOCUTEIBHO

MJIOCKOCTH.

[lapamiensHoe  MPOEKTHPOBAHHUE. [Inomanes  OpPTOrOHaIbHOW  MPOEKIUU. N3o0paxkenue

MIPOCTPAHCTBEHHBIX (DUTYD.

IpakTHyeckoe 3ansiTue Ne 3

[Ipu3Haku B3aMMHOTO PACHOJIOXKEHHUS MPSAMBIX. YTOJI MEXIy NpsAMbIMU. B3aumHOe pacnosiosxkeHue 1

NpSAMBIX M IUIOCKOcTed. [lepmeHmukynsip W HaKJIOHHAs K IJIOCKOCTH. YTONI MEXAy MNpsSMON U

IJIOCKOCThI0. TeopemMbl O B3aUMHOM pACHOJOXKEHUM MpsSMOM M Miockoctu. Teopema o Tpex

MePIEeHAUKYIIIpax.

[Ipu3Haku 1 cBOKCTBA MapaieIbHBIX U MEPIEHANKYISIPHBIX MIIOCKOCTEH.

PaccrostHue OoT TOYKM 1O IJIOCKOCTH, OT NPSMOM 1O INIOCKOCTH, PAcCTOSHUE MEXIY IJIOCKOCTSMH,

MEXAY CKpPEIIMBAIOIIUMUCA TPSIMBIMU, MEXIy MPOU3BOIBHBIMU (UTYypaMH B MPOCTPAHCTBE.

[TapannenpsHOe NPOEKTUPOBAHME M €ro CBOMCTBAa. Teopema O IUIOMIAagM OPTOTOHAIBHOM NPOEKIUHU

MHOTOYTOJIbHUKA. B3anMHOe pacnosioskeHne mpoCTPaHCTBEHHBIX QUTYP.

BueayautopHas (camocTosiTesibHAsA) padora o0y4aromuxcst 10 4

Pemenue 3aau no teme «I'eomerpuueckue GUrypsl Ha IIIOCKOCTHY 2
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CocraBnenue TabuuIbl o TeMe «B3anMHoe pacronoKeHne NPSIMbIX U INIOCKOCTEH B IPOCTPAHCTBEY

CocraBnenne Tabnuipl o Teme «llapanaenbHOCTh B IPOCTPAHCTBE»

w

Pemenue 3anaq no teme «lIpsiMble U IIOCKOCTH B IPOCTPAHCTBE

KonTponbnas padorta Ned

Tema 5

15

NINN A

Komo0unaropuka

OcHOBHbIE TOHATHS KOMOWHATOPHKW. 3aJaud Ha TMOJCYET YHCIa pa3MEIICHUN, IepecTa-HOBOK,
coueranuii. Pemenne 3amau Ha mnepeObop BapmanToB. Dopmyna OmHOMa Hprorona. CoiicTBa
OMHOMUHANBHBIX KO3 dunnenToB. TpeyroapHuk Ilackans..

IIpakTnueckoe 3ansaTue Ned4 PenieHne KOMOMHATOPHBIX 3a/1ad pa3jIMuyHbIMU METO/IAMU .

10

BueayauTopnas (caMocTosiTeJibHas)) padoTa 00y4aromuxcs

CocraBiieHHE IPE3EHTALIMU TI0 TeME «IEMEHThI KOMOMHATOPUKI

KonTpomnbnas padorta Ne5

Tema 6

24

Koopannarsi
BEKTOPbI

u

[IpssmoyrosnbpHas (iekapToBa) cucTeMa KOOPAMHAT B MpocTpaHcTBe. DopMylia pacCTOSHUS MEXKIY ABYMS
TOYKaMH. Y paBHEHUs c(pephl, INIOCKOCTH U MPSIMOH.

Bekropsl. Moaynb Bektopa. PaBeHCTBO BEKTOPOB. Cll0K€HNE BEKTOPOB. Y MHO)KEHHE BEKTOPA HAa YHCJIO.
Pa3nokeHne BeKTOpa IO HANpaBICHUAM. YTOJI MEKIY ABYMs BekTOopaMu. IIpoekuust BeKTopa Ha OCh.
Koopaunatsl Bektopa. CkajspHOE POU3BEICHHE BEKTOPOB.

Hcnonp3oBaHue KOOPAMHAT M BEKTOPOB IPH PEIICHUM MAaTEMATHYECKUX U TPHUKIAJHBIX 3a1ad.
IIpakTuyeckoe 3ansaTue NeS

Bekropel. /[leiictBusas ¢ Bekropamu. JlexkaproBa cucreMa KOOPAMHAT B IIPOCTPAHCTBE. YPaBHEHUE
OKpYXHOCTH, c(epbl, MI0CKOCTH. PaccrosiHue Mexay Toukamu. JIeHCTBUS ¢ BEKTOpaMH, 3aJaHHBIMU
koopauHatamMu. CKaJIIpHOE IPOU3BEACHUE BEKTOPOB.

BexTtopHOe ypaBHEHHE NIPSAMOM U INIOCKOCTH.

Hcnosib30BaHNe BEKTOPOB MPHU 10KA3ATEIbCTBE TEOPEM CTEPEOMETPHUH.

14

BaeaynuTopHas (caMocTosiTe/ibHAsI) padoTa 00y4aroUIMXCH

CocraBienue IpEe3CHTaAllUKU «I[eKapTOBLI KOOPAWHATHI Ha IMJIIOCKOCTH U B IIPOCTPAHCTBE»

o

Cocrasnenue Tabnuip «KoopauHaTsl 1 BEKTOPBD» ((POPMYIIBI I71s peleHHs 3a/1a4)

o

Pemenne 3amad mo teme ((KOOpI[I/IHaTLI " BCKTOPLD)

WIN| W[ oo

KonTponpHas pabora Ne6

Tema 7

49

OcHOBBI
TPUTOHOMETPUH

OcHoBnble nonsitus PaguanHas mepa yria. BpamarensHoe auxeHne. CHHYC, KOCHHYC, TAaHIT€HC U
KOTaHT'€HC YHCJIa.
OcHOBHBIC TPUHTOHOMETPHYECKHE TOKIecTBA DopMyisl puBeacHN. Popmyibl ciioxeHus. DopMyiis

29

12




yaBoeHHus1 @opMyIibl MOJOBUHHOTO YIJIA.

IIpeoOpa3oBanusi NPOCTEHIIUX TPHUTOHOMETpPHUYECKHX BbIpaxkenuii. [IpeoOpasoBaHue CyMMBbI
TPUTOHOMETPHYECKUX (PYHKIMA B TPOU3BENCHHUE H TMPOU3BEACHUS B CyMMYy. BrIpaxkeHue
TPUTOHOMETPHYSCKUX (PYHKIIHIA Yepe3 TAHT'CHC IMOJIOBUHHOTO apryMEHTA.

Tpuronomerpuuyeckue ypaBHeHHsl U HepaBeHcTBa [Ipocreilliie TpPUTOHOMETPUYECKAE YPAaBHEHUA.
[Ipocreliie TpUTOHOMETPUYECKHE HepaBeHCTBA. (OpaTHBIE TPUTOHOMETPUYECKHE (YHKIIHH.
ApKCUHYC, apKKOCUHYC, apKTAHT€HC.

IIpakTHyeckoe 3ausitue Ne6 PanmaHHBIN METOJ M3MEPEHMs YIJIOB BpAIIEHUS U CBSI3b C TPaTyCHOU
Mepoit. OCHOBHBIE TPUTOHOMETPUUECKHE TOXKICCTBA, (OPMYIIBI CIIOKEHUS, YIBOCHHUs, TTpeoOpa3oBaHme

CYMMBI  TPUTOHOMETPUYECKMX (YHKIMH B  NpPOU3BEICHHE, MpeoOpa3oBaHHE MPOU3BEICHUS 1
TpUroHOMeTpuueckux (QyHkuuid B cymmy. [lpocreiinne TpUrOHOMETpPUUECKHWE YpaBHEHUS U
HepaBeHcTBa. OOpaTHBIE TPUTOHOMETPUYECKHE (PYHKINN: apKCUHYC, apKKOCUHYC, APKTAHT€HC.
BueaynuTopHas (caMocTosiTe/ibHAs) padoTa 00y4yaloumxcs 18
Pemenue 3a1au Ha BBIYUCIIEHNE 3HAUEHUH TPUTOHOMETPUYECKUX (QYHKIIHMM 6 2
Pemenne 3amau mo reme «@OopMyibl TPUTOHOMETPHI 6 2
CocraBiieHHEe KOMNBIOTEPHOW TMpe3eHTanuu no Tteme «OIpeneneHre pacCTOSHAS 10 HEIOCTYITHON 6 4
TOYKH. OnpenencHne BBICOTHI HEJOCTYIIHOTO IPEIMETa
KonTtponbHas padota No7 1
Tema 8 28 2
@Oyuknun W uX | ODyHKIHUU. 16
cBoiicTBa u | OOnacte ompeneneHus 1 MHOXKECTBO 3HAYeHMH; rpaduk (QyHKUMH, MOCTpOeHUE I'papuKoB (YHKIUH,
rpaguxku 3aJJaHHBIX Pa3JIMYHBIMU CIIOCOOAMHU.

CpoiictBa (pyHkuuu. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTh, OTPAHUYCHHOCTH, MEPHOIUYHOCTD.
[IpomexxyTku Bo3pacTaHusl U yObIBaHUS, HauOoOJbIIee W HAaMMEHBIIIEE 3HAYCHUS, TOUKU IKCTPEMyMa.
I'paduueckas uHTeprperanus. [IpuMepsl GYHKIIMOHAIBHBIX 3aBUCUMOCTEH B PEANBHBIX MPOIECCaX U
sBieHuax. Apupmerndeckue onepanuu Haj GyHkusamu. CrnoxuHas GyHkius (komnosunus). [lonstue o
HETPEPBIBHOCTU (PYHKITHH.

Oo0paTnble ¢yuknuu. OOmacTh ompeneneHus U o0iacTh 3HaueHHd oOpatHoil QyHKuUU. ['padux
oOpaTHO (yHKIIHMH.

CreneHHble, MoKa3arejbHble, JorapupmMmuyeckue U TpuroHomerpudeckue ¢pyHkuuu. OOparHbIe
TpuroHoMerpuueckue Qpynkuuun OmnpeneneHus (GyHKIMNA, ux cBoiicTBa U rpaduxu. [IpeobpazoBanus
rpaduxoB. I[lapamnensHbIi TEepeHOC, CHUMMETPHS OTHOCHUTENIBHO OCEeH KOOpIWHAT U CHUMMETpPHUS
OTHOCHUTEIILHO Hauyaia KOOPJIWHAT, CHMMETPHS OTHOCHTEIHHO MPSMOW y = X, PacTsDKEHHE U CHKaThe
BJIOJIb OCEH KOOPJMHAT.
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IIpakTHyeckoe 3anaTHE Ne7

[Ipumepbl 3aBUCHMOCTEM MEXIy MEPEMEHHBIMU B pPEaJbHBIX IpOLECCaX W3 CMEXKHBIX JAUCLMILUIMH.
Omnpenenenue ¢ynkuuid. [loctpoenne u urenue rpadukoB ¢ynkuuid. MccnemoBanue QyHKIUH.
CBoiicTBa  NMHEWHOW, KBaJgPAaTHYHOW, KYCOYHO-TMHEHHOM ©  JpOOHO-TMHEWHOW  (YHKIIMM.
HenpepesiBabie n nepuonnveckue ¢(ynknmuu. CBoWcTBa M rpaduKH CHHYyca, KOCHHYCa, TaHTEHCa M
KoTanreHca. OOparHble ¢QyHKIMH U uX rpaduku. OOpaTHbIE TPUTOHOMETPHUYECKUE (YHKIUU.
[IpeoOpazoBanmsi  rpaduka yaknum. [apmonmueckue konebanus. Ilpuxitagaeie  3amaun.
[lokazarenbHble, JorapupMudecKie, TPUrOHOMETPUYECKUE YPaBHEHHS M HEPABEHCTBA.

BueayauTopnas (caMocTosiTeJibHas)) padoTa 00y4aromuxcs

Pemenue 3a1au Ha HaX0K/IeHUE 00JIACTH ONIPEAETICHUS] U MHOXKECTBA 3HAUCHUH (QyHKIIUN

Pemenue 3amau o teme «MccnenoBanue GyHKIMDY

N

Pemenue npumepoB «CBoiicTBa GyHKIUN

W bhlw

KonTtpomnbHas padorta Ne§

Tema 9

36

MHOrorpaHHMKH H
KpyIJble Teja

Bepmuner, pebpa, TpaHm MHOTOTpaHHUKA.
MHororpanHuku. Teopema Ditniepa.

[Ipusma. [Ipsmast u HakmoHHas npu3Ma. [IpasunbHast npusma. [lapamnenenunen. Kyo.

[MTupamupa. [IpaBuibHas nmupamMuga. Y cedeHHas nupamuaa. Terpasp.

CumMMmetpu B KyOe, B apajieenureie, B Ipu3Me U MupaMu/e.

Ceuenust ky0a, IPU3MBbI U TUPAMUIBI.

[IpencraBienrie O NpaBWIBHBIX MHOTOTpaHHHKaxX (TeTpalriape, KyOe, OKTa’ape, Hone-Kadape u
HKOCadIpe).

Hunuaap u konyc. YceueHHbIH KoHyc. OCHOBaHME, BbICOTa, OOKOBasi MOBEPXHOCTh, 0Opa3yromas,
pa3BepTka. OceBble CEUEHUS U CEUEHUs, TapaslieIbHble OCHOBAHUIO.

[ap u cdepa, ux ceuenus. KacatenbHas miockocTh K cdepe.

IIpakTuueckoe 3ansatue Ne§ Pemenue 3amadu  Ha HAXOXKACHHWE OCHOBHBIX OJJIEMEHTOB Y
MHOTOTPAaHHUKOB U Ten BpauieHus .IloctpoeHnue cedyeHuid y MHOTOTPAHHUKOB W TeJ BpallleHUs U
HaxX0XJCHHUE TUIOMIAJM U  TEepUMETpa MHOTOYTOJbHUKOB .BhIUnCIIEHHE TUIOMIAAU  MOBEPXHOCTU H
00bEMa MHOTOTPAaHHUKOB M TEJ BPAILICHHUS.

Passeprka. MHororpanssie BeImmy-Kkiibie

YIJIBL.

24

BueayauropHas (camocrosiTesibHasi) padora

CocraBieHue MPpE3CHTAllUU «Ilmomanp OOKOBOM M TTOJIHOM TMOBCPXHOCTHU MHOT'OT'PAHHUKOB))

CocraBieHue NpEe3CHTAllU «Teman IMOBCPXHOCTHU BpAILICHUS

KonTtponsHas pabora Ne9

Tema 10

38
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Hauyana
MATEMATHYEeCKOr0
aHAJIN3a

HocaenoBareabHocTH. CriocoObl 331aHUs M CBOICTBA YMCIIOBBIX mociieaoBatenpHocTei. [lonsTue o
npezesie  I0CJIEN0BATEIbHOCTH. CymecTBoBaHME ~ Ipelesla  MOHOTOHHOM  OrpaHUYEHHOMU
10CJIEOBATEIBbHOCTH. CyMmMmupoBaHue HOCJIEI0BATEIbHOCTEN. beckoneuno yOBIBaro1as
reoMeTpHUecKas POrpeccus U €e CyMMa.

IpousBoanas. IloHstne o NPOW3BOTHONW (YHKIHH, €€ TCOMETPUYECKUH W (PU3MUYECKHIA CMBICI.
VYpaBHeHHe KacaTelbHOM K rpapuky ¢yHknuu. IIpomsBogHble CyMMBbl, pPa3HOCTH, MPOU3BEACHUS,
gacTtHble. [IpoW3BOIHBIE OCHOBHBIX OJlIeMEHTAapHBIX (yHkumidi. [IpuMeHeHwe NPOM3BOAHONW K
UCCIEe0BaHUIO0 QYHKIMM U mocTpoeHHto rpagukoB. [Ipon3BoanHbie 00paTHON QYHKIMU U KOMIIO3ULIUU
(GyHKIMH.

[Ipumepbl MCHOIB30BAaHUS MPOU3BOJHOW JUISI HAXOXKJIEHUS HAWJIYYIIEro pelIeHHs B MPHUKIATIHBIX
3amauax. Bropas npousBoaHas, ee reomeTpuueckuil U pusnyeckuii cMbici. HaxoxaeHne cKopocTH Jist
npoiiecca, 3aJaHHOT0 GOpMYIION U TpaPUKOM.

IlepBooOpa3Hass u uHTerpaja. IIpuMeHeHue ONMpeneseHHOro MHTErpajia il HaXOKICHHS TUIOIIAIN
KpuBoJMHEWHON Tpanenuu. Popmyna Herotona—IJleitbuuma. [Ipumepsl mpuMeHeHHs HMHTErpajiga B
(bu3MKe U reOMETPHH.

IIpakTuyeckoe 3ansaTue Ne9 YucnoBas mocCIeqOBaTENBHOCTh, CIHOCOOBI €€ 3aJaHus, BBIYUCICHUS
4JIeHOB MociiefoBarenabHocTu. [Ipenen nocnenoBarensHocTH. beckoHeuHo yObIBaromas reoMeTpuiecKast
nporpeccusi. [IpousBogHasi: MEXaHMYECKUM W TEOMETPUYECKHI CMBICI NPOU3BOJHOW. YpaBHEHUE
KacarenbHOW B oOmiem Buae. [IpaBuna m dopmynsl muddepeHnnpoBanus, TadbiHUIa MPOU3BOIHBIX
aneMeHTapHbIX (yHkiui. HccnemoBanne GYHKIIMM C TMOMOIIBIO MPOW3BOAHOW. HaxoxneHue
HauOOJIBbIIEr0, HAMMEHBIIET0 3HAYCHUS U SKCTPEMANIbHBIX 3HAUYCHUN (PYHKIUH.
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BHeayauTopHasi (camocTosiTe/IbHAs1) pa0doTa 00y4aronuxcst

Pemenue 3anay no teme «@opmysbl 1 npaBuiia auddepeHnnpoBaHusD

Pemenue 3agau no teme «lIpumeneHnne npou3BoHON»

KounTponsnas padota Nel0

Tema 11

25

HuTerpan um ero
NpruMeHeHne

IlepBooOpa3nast u mHTerpaj. [IpuMeHeHue oOnpeneneHHOro MHTErpaja s HaXOXKACHUS IUIOIIAIn
KpuBoJMHEWHON Tpanenuu. Popmyna Hprotona—IJleitbuuna. [Ipumepsl mpuUMeHEHHS HMHTErpaia B
(bu3MKe U TEOMETPHH.

HN3mepenuss B reomerpun O0beMm u ero usmepenue. MurterpanpHas dopmyna obbema. Dopmybl
oOwrema Kyba, MPSAMOYTOJIBHOTO MapaieNenureaa, Tpru3Mbl, IMHApa. PopmMyisl 00beMa MUpaMUAbl U
KoHyca. PopMysbl MJIOMIAIN MOBEPXHOCTEW HUIMHIpA U KoHyca. DopMysbl 00beMa miapa U IUIOIIA N
cdepsl. [Tonobue Ten. OTHOMIEHUS MJIOIIAeH MOBEPXHOCTEH 1 00BEMOB MOJJOOHBIX TEJI.

. IIpakTHyeckoe 3ansaTue Nel(

13
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Wuterpan u nepBooOpasnast. Teopema Hetorona—Jlelioauna. [Ipumenenue naTerpaina K BHIYACICHUIO
(U3MYECKUX BEJTMYUH M TUIOIIAJICH.

Bueayautopnasi (camocTosiTeIbHAs1) padoTa 00y4arouxcs 10

Pemenue 3a1a4y Ha Hax0XIeHUE TIEPBOOOPA3HOI 3

CocraBieHHEe KOMIIBIOTEPHOW IIpe3eHTalMM Ha TeMmy «Moe mpelcTaBleHHe O Npou3BOAHONM u | 4

IepBOOOPA3HOI»

Pemrenne 3anay «Ilnomany KpUBOIMHENHON Tpanenum» 3

KonTtponsnas padorta Nel 1 1
Tema 12 23 2
DaemeHThI Teopun | CoObITHE, BEPOATHOCTD COOBITHS, CIIO)KEHUE U YMHOXKEHHE BeposSITHOCTEH. [lonamue o nezasucumocmu 10
BEPOSITHOCTH. cobvimuil. /[uckpemnas cuyyainas 6eluduna, 3aKoH ee pacnpeoenenus. Hucnosvie xapaxmepucmuku
JIeMEeHTBI OUCKpemHoU cay4atiHol enuyunsl. Ilonsamue o 3akoHe 6OnbUUX Yuce.
MaTeMaTH4yecKoi [IpencraBienurie AaHHBIX (TaONULBI, JUArpamMmbl, TpaUKH), ceHepanbHAsi COBOKYNHOCHb, 6blOOPKA,
CTATUCTHKH. cpedHee apupmemuueckoe, meouana. Ilonamue o 3a0auax mamemamuyeckou cmamucmuxu. Pewenue

NPAKmMuyecKux 3a0a4 ¢ npuMeHeHuem 8epoImHOCMHbIX Memo008.

IIpakTnueckoe 3ansaTtue Nell Ucrtopuss pa3BuTus KOMOMHATOPHKH, TEOPHUH BEPOATHOCTEH W

CTaTUCTUKM U HUX PpOJb B Pa3NWYHBIX cdepax dYeloBEeYeCKOl KuzHenesTenbHoCcTH. [IpaBuiia

KoMOuHaTOpuKu. Pernenre koMOMHATOPHBIX 3a4a4. Pa3MeneHus, coueTaHusl U MepecTaHoBKU. buHoM

Hprorona u Tpeyronbnuk [lackais. 1

[Ipuxknagneie 3amaun. Kinaccuyeckoe omnpeneneHrne BEPOSITHOCTH, CBOMCTBA BEPOSTHOCTEH, TeopeMa O

cymMMe BeposiTHOcTel. Beruncienue BepostHocred. [Ipuknaansie 3amauun. [IpeacraBieHue 4mciao-BbIX

naHHbIX. [Ipuknagnsie 3aga4n.

BHeayauTopHasi (camocTosiTe/IbHAsI) pa0doTa 00y4aronuxcst 11

CocraBiieHHE TPE3EHTALNUN «DJIEMEHThI TEOPUHU BEPOATHOCTEN U MATEMATUUYECKOM CTaTUCTHKI 1 4

KountponsHas padora Nol2 1
Tema 13 30 2
YpaBHeHust U | YpaBHeHMsI W CHCTeMbl YpaBHeHMH. PaluoHanbHble, HWppalMOHAIbHBIE, IOKa3aTelbHbIE U 19
HEepaBeHCTBA. TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBL. PABHOCUIIBHOCTh YpaBHEHU, HEPABEHCTB, CUCTEM.

OcCHOBHBIE TpUEMbl UX pEIIeHUs (pa3/lo’)KeHHWEe Ha MHOXHTEIH, BBEJIEHHUE HOBBIX HEHU3BECTHBIX,
M0JICTAHOBKA, rpadpuyecKuii MeTo).

HepaBencrBa. PaunoHanbHble, MpPPALMOHAIBHBIE, IOKA3aTEIbHBIE U MPULOHOMEMPUYECKUe
Hepasencmea. OCHOBHBIE IPUEMBI MX PELICHMUSL.

Hcnonbs3oBaHue cBOMCTB M rpadukoB (QyHKIMH Tpu pelIeHUH YpaBHEHUIl M HEpaBeHCTB. Meron
UHTEpBAIOB. M300pakeHne Ha KOOPIMHATHOM TMJIOCKOCTH MHOXECTBA PpEIICHWH YpaBHEHUH H
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HEPABEHCTB C JIByMs IIEPEMEHHBIMU U UX CUCTEM.

[Ipuknanneie 3anaun IIpumenenne MateMaTU4ECKUX METOIOB JUUIS PELICHUS COACPKATEIbHBIX 3a1a4 U3
pa3- IMYHBIX O0JIacTel HAYKU W MpakTUKU. VHTepnpeTanus pe3yabTara, y4eT peajbHbIX OTpaHuYEeHUI.
IIpakTnueckoe 3ansitue Nel2 Kopuu ypaBHenuil. PaBHOcuimbHOCTH ypaBHeHHil. IIpeoGpasoBanue
ypaBHeHui. OCHOBHbIE NpUEMBbl pelleHusl ypaBHeHHM. Pemenue cucrem ypaBHenuil. McnonbzoBanue 1
CBOMCTB ¥ rpauKoB QYHKIMH I pelIeHUs ypaBHEHUH 1 HEPABEHCTB.

BueaynuTopHas (caMmocTosITe/IbHASA) padoTa 00y4aroIuXCcs 11

Pemrenne ypaBHeHui 5

o

Pemrenne HepaBeHCTB 5 4

CamocTrosrenbHas paboTa 107

Koncynpranum 10

Bcero 351

Jli1st XapaKTepUCTUKY YPOBHS OCBOEHMS Y4€OHOr 0 MaTepHala UCIIOJIb3YIOTCS CIeAYoIIe 0003HAUCHUS:

1. — o3HaKOMUTENHHBIN (y3HABAaHNE U3YUYEHHBIX O0BEKTOB, CBOUCTR);

2. — perpoIyKTUBHBIH (BBITOIIHEHUE JIEITEILHOCTH 10 00pasily, HHCTPYKIIUHU, METOIYECKUM PEKOMEHIAIINSIM HJIH TT0JT PyKOBOJICTBOM PEIO/IaBaTels);
3. — IPOIyKTUBHBIN (TUTAHUPOBAHUE U CAMOCTOSTEILHOE BHITTOJTHEHHE JISATETLHOCTH, pellieHr e MPOOJIEMHBIX, CHTYaITHOHHBIX 3aJIAHUH).
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2.3. Conep:xanue nNpopuIbLHOMI COCTABJISIIOLIEH

s cnermansaoctr 35.02.15 Kunonorus.

COJIEP)KAHUE YYEBHOM JUCIUTLIMHBI
Beenenue
MaremaTika B HayKe, TEXHUKE, HKOHOMHUKE, WH(OPMAIIMOHHBIX TEXHOJIOTHUAX U
MIPAKTUYECKON NeATENbHOCTH. Llenu u 3a7aun u3ydeHuss MaTeMaTUKH [PU OCBOEHUH
cnennanbHocTen CIIO.
AJITEBPA
Pazeumue nonamus o uucne
llensie wu pamuoHanbHble uucna. JledicTBuTenbHble uucna. [lpubaudicenHvie
gviuucnenus. Komnnexcnvle uucaa.
Kopnu, cmenenu u nozapugpmot
Kophuu u crenenn. KopHu HaTypaiapHOM CTENEHU U3 YKCIIa U UX cBoiicTBa. CTENEHU ¢
palMOHAJIBHBIMU TIOKa3aTeNsIMU, HMX cBoHcTBa. CTeneHW ¢ JEHCTBUTENbHBIMU
nokazarensiMu. Cgoticmea cmeneHu ¢ 0eucmeumenbHbiM NOKA3amesem.
Jlorapu¢pm. Jlorapupm umceaa. OcHOBHOE JOorapu@MUUYECKOE TOXKIECTBO.
Jlecstuunble UM HarypanbHble jJorapudmsel. [IpaBuna neiictBuili ¢ norapupmMamu.
Ilepexon K HOBOMY OCHOBAaHHUIO.
IIpeoOpa3oBanue ajnredOpanvecKux BbIPAKEHUI. [IpeobpazoBanue
PaIlMOHANIbHBIX, UPPALIMOHAIBHBIX CTETIEHHBIX, MOKA3aTEeJIbHBIX U JIOrapu(pMUIeCKuX
BBIPAKCHU.
Ilpakmuueckue 3anamusn
Apudmernyeckue NeHCTBUA HAJl YUCIIaMH, HAXO0XKIECHUE TPUOIMKEHHBIX 3HAYECHU N
BEJIMYMH U TIOTPENTHOCTEN BEIYUCIICHUH (A0COIIOTHON U OTHOCUTEIIBHOM ), CPaBHCHHUE
YHUCIJIOBBIX BBIPAKECHHUIA.
Brruuciienue u cpaBHEHHE KOpHEH. BRINOTHEHNE pacYEeTOB C paIMKAIAMHU.
Pemenne wuppannonanbHbix ypaBHeHUN. HaxoXaeHWe 3HAYEHHM CTENEHEW ¢
parMoHaNbHBIMU ~ ToKazarensiMu.  CpaBHenuwe — creneneil.  [IpeoOpazoBanus
BBIPKEHHH, COJIEPKAINX CTENCHU. PelieHrne noka3aTeabHbIX YPABHEHHUIM.
Pemenue npuknagspix 3a1a4.

Haxoxxnenue 3HadeHuil morapudma mo mpou3BOIbHOMY ocHoBaHHUIo. Ilepexon ot
OJTHOTO OCHOBaHWA K JpyroMy. Beiunmcienme wu cpaBHEHHE JIOTapu(MOB.
JlorapudmupoBaHue 1 MOTCHIIMPOBAHNE BHIPAKEHUH.

[TpubnuxeHHBIC BRIYMCICHUS U PEIICHUS MPUKIIATHBIX 3a1a4.

Peuienuie norapuMuuecKux ypaBHEHUH.

OCHOBBI TPUTOHOMETPHMUN. OcHOBHBIE MOHATHS
Pagnannas mepa yrna. BpamarensHoe aBuwkeHue. CHHYC, KOCHHYC, TaHT€HC H
KOTAHI'€HC YHCJIa.
OCHOBHBIE TPUTOHOMETPHUYECKHE TOKIECTBA
®opmyinbl  npuBeneHus. Dopmynbl  croxeHuda. DPopmynsl  yaBoeHuss Dopmyisi
NOJNOBUHHO2O0 Yead.
IIpeoOpa3oBaHusi MPOCTEHINMX TPUTOHOMETPUYECKUX BhIPAKEHU I
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[IpeobpazoBanne CyMMBI TpPUTOHOMETPUYECKUX (QYHKIUH B TPOU3BEICHUE U
NPOU3BEICHUSI B CYMMY. Bwipasicenue mpuecoHomempuieckux @yHkyuil uepes
Maueenc noJI0BUHHO20 ap2yMeHma.

Tpuronomerpuyeckne ypaBHeHHs]  HEPaBeHCTBA
[IpocTeiimme TPUTOHOMETPHUECKHUE ypaBHEHUS. IIpocmetiwiue
MpU2OHOMempuiecKue HepaseHCcmad.
OoOpatHbie TPpUrOHOMeTpUYecKUe GyHKIUHM. APKCUHYC, ApKKOCHHYC, apDKTaHI'€HC.
Ilpakmuueckue 3anamus
PagmannbIii MeTO M3MEpPEHUs YTIIOB BPAILICHUS U CBS3b C TPayCHON MEPOH.
OCHOBHBIE TPUTOHOMETPHUYECKUE TOXKICCTBA, (OPMYIBI CIIOKEHHUS, YIABOCHUS,
npeoOpa3oBaHWE CyMMBl TPUTOHOMETPUYECKHMX (YHKIMHA B TMPOM3BEICHUE,
npeoOpa3oBaHUE TMPOU3BENCHUS TPUTOHOMETPUYECKHX (QYHKIHA B  CyMMY.
[IpocTeifime TpUTOHOMETpUYECKHE ypaBHEHUS U HepaBeHcTBa. (OOpaTHBIC
TPUTOHOMETPUYECKUE (PYHKIIMH: apKCUHYC, APKKOCHHYC, apKTaHTECHC.

®YHKIUU, UX CBOUCTBA U TPA®UKN

@yukuun. OO6macTe ompeneneHus W MHOXKECTBO 3HadeHHH; Tpaduk (GyHKIUH,
nocTpoeHue rpaduKoB QYHKITHH, 3aTaHHBIX Pa3IMIHBIMU CIIOCOOAMH.
CpoiicTBa ¢yHKmuu. MOHOTOHHOCTh, YETHOCTh, HEYETHOCTH, OTPAaHUYCHHOCTD,
nepuoanYHOCTh. [IpoMeXyTKM BoO3pacTaHuss W yObIBaHUsS, HauOoOJIbIIee U
HavMCHbIIIEE 3HAYCHMS, TOYKH OKcTpeMyma. [paduueckas uHTEpHpeTaIus.
[Tpumepsl (QyHKIIMOHATBHBIX 3aBHCHMOCTEH B pPEANbHBIX IPOIECCAX M SBICHUSX.
Apudmernueckue omnepammu Hax (QyHKiusaMu. CroxHas (QyHKIUS (KOMITO3UIUSA).
Tonsamue o nenpepwvigHocmu GyHKYUU.
Oobpatnble ¢ynkuuu. Obracmv onpedenenus u 001aCMb 3HAYEHUL O0OPAMHOU

@ynxyuu. I pagux obpamnoii hynkyuu.
CreneHnble, NoKa3aTeJbHbIE, JIOrapupMuiyecKne
U TPUTOHOMeTpHUYecKHe (PYHKIHH.
OOpaTHbIe TPUTOHOMETPUYECKHE PYHKINH

Omnpenenenus GyHKIUN, ©X CBOMCTBA U TpaUKH.

[IpeoGpazoBanus rpadukoB. IlapamienbHbIl MEpEeHOC, CUMMETPHUS OTHOCUTEIHHO
oceil KOOpAMHAT W CHUMMETpPHsS OTHOCUTEIBHO Hayana KOOpJIUHAT, CUMMETpHUS
OTHOCHUTEJIBHO MPSIMOU Y = X, PACTSKEHHUE U CKATHUE BJIOJIb OCEU KOOPINHAT.
Ilpakmuueckue 3anamus

[Tpumepsbl 3aBUCHUMOCTEN MEXKy IEPEMEHHBIMU B PEATIbHBIX MPOLIECCAX U3 CMEKHBIX
muciuiuinH. Omnpenenenue ¢yakiuid. [loctpoenne m ureHue rpad@ukoB (QyHKITHI.
UccnenoBanne ynkmuu. CBOCTBA TUHEWHOW, KBaIPATHYHOU, KYCOUYHO-IIMHEHHON
u npoOHO-TMHeWHOW (QyHKIui. HempepsiBHBIE © TepHOAUYECKHE (PYHKIUH.
CaoiicTBa M Tpaduku CcuUHyca, KOCHHYCa, TaHreHca U KoTaHreHca. OOpaTHbIe
byakiun  w ux rpaduku.  OOpaTHbIE  TpPUTOHOMETpUYECKHE  (YHKIIUM.
IIpeoOpazoBanust rpaduka ¢(yukuuu. ['apmonumdeckue kosnebanusa. [Ipuknannbie
3amaun. [lokazarenbHble, JOrapuPMUUECKUE, TPUTOHOMETPUUYECKUE YpPABHEHUS U
Hepagencmaa.
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HAYAJIA MATEMATHYECKOI'O AHAJIN3A

IHocnenoBaTeIbHOCTH. CnocoOb1 3a7aHus u CBONCTBA YUCIIOBBIX
nocliieoBaTenbHoCTeN. [lonamue o npedene nocredosamenvnocmu. Cyujecmeosanue
npedeia MOHOMOHHOU  O2paHudeHHol nocredogamenvhocmu. CyMMUpOBaHUE
nocJieJoBaTeNIbHOCTENH. beckoHeuHO yObIBarolas reoMeTpuyeckasi Iporpeccus u ee
CyMMa.

IpousBonnasi. IloHsiTHE O MNPOU3BOAHOM (PYHKIUH, €€ TEOMETPUYECKHH U
¢u3nueckuii cMpici. YpaBHEHHE KacaTelbHOW K rpaduky ¢yHkuuu. [IponsBoaHbie
CyMMBbI,  DPa3HOCTH, TPOU3BEJCHMs,  4YacTHble.  [Ipou3BOAHBIE = OCHOBHBIX
aneMeHTapHbIX QyHKuMi. [IpuMeHnenre nponu3BoAHON K UCCIEA0BAaHUIO Q) YHKIIUN U
MOCTPOEHUIO TPaPUKOB. [Ipou3zs00nbie 0OpamHol GyHKYUU U KOMROZUYUU DYHKYUU.
[TprumMepsl UCTIOTB30BAHKS TPOU3BOJHOM [ HAXOXK/ICHUSI HAMJTYYILIETO PEIICHUS B
NPUKIAIHBIX 3a7adax. Bropas mpous3BojHas, €e TeOMETpUUECKUN U (Pu3nuecKuii
cMmbIcil. HaxoxaeHnue ckopocTu AJis npoiiecca, 3aJaHHoro GopmMyiioi 1 rpadukoM.
IlepBooOpa3sHasi m wuHTerpaJj. IIpuMeHeHHE ONpeneNIeHHOro WHTEerpana s
HAXOXJICHMSI TUTOIIAAN KpuBoMHEHHON Tpaneruu. ®opmyna Herorona—JleiioHuna.
[Tpumepbl npuMeHeHUsI HHTETpajia B PU3HKE U TEOMETPHHU.

Ilpakmuueckue 3anamusn

UwucnoBasi TOCIENIOBATEIBHOCTh, CIIOCOOBI €€ 3aJlaHMsl, BBIUYMCICHUS YJICHOB
nocnenoBaTenbHOCTU. [Ipegen mocnegoBarenbHOCTH. beckoHeyHo —yObIBaromas
reoOMETPUYECKast MPOrPECCHsL.

[Ipon3BoIHAS: MEXaHUYECKHUI U TEOMETPUYECKHUI CMBICIT IPOU3BOIHOM.

VYpaBHenue  kacatenbHOoi B obmem  Buume. IlpaBuma u  dopmysbl
mubdepeHupoBanus,  TaOJaUIa  MPOU3BOJHBIX  AJIEMEHTAPHBIX  (DYHKIIHIA.
HccnenoBanne ¢GyHKIMM C MOMOIIBIO Mpou3BOAHOW. HaxoxieHwe HamOOJIBIIETO,
HAaUMEHBIIIETO 3HAYEHUS U HKCTPEMATbHBIX 3HAUYECHUN (QYHKIIUU.

Nuterpan u mnepBooOpazHass. Teopema Hprorona—IJleitonuna. I[IpumeneHue
MHTETpaia K BEIUUCICHUIO (PU3NYECKUX BETUYHH U IJIOMIAIEH.

YPABHEHUA U HEPABEHCTBA

YpaBHeHUs M CUCTeMbI YpaBHeHH . PaliioHanbHbIe, HppallMOHAIBHBIE,
[IOKA3aTeNbHbIE U TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.
PaBHOCHIIBHOCTH ypaBHEHUM, HEPABEHCTB, CUCTEM.

OcHOBHbBIE TpUEMBbl UX peuieHus (Pa3JIoKEHHE Ha MHOMKUTEIH, BBEICHHE HOBBIX
HEU3BECTHBIX, TOJICTAHOBKA, TpaQUIeCKUil METO).

HepasencrBa. Panmonanensie, MppalMOHAJIbHBIE, IIOKa3aTeJIbHbIE 151
TPUTOHOMETPUUYECKUE HEpaBeHCTBA. OCHOBHBIE MPUEMbI UX PEIICHUSI.
HUcnonb3oBanue cBOiCTB U rpapukoB GyHKUUN NPHU pelICeHUH YPABHEHUN U
HepaBeHCTB. Meton uHTEepBanoB. M300pakeHMe Ha KOOPAMHATHOM IIIOCKOCTHU
MHOJKECTBA PEIICHNN YPABHEHUN U HEPABEHCTB C JIBYMs IEPEMEHHBIMU U UX CUCTEM.
Ilpuknaousie 3a0auu

[IpuMmeHeHne MaTeMaTUYECKUX METOHOB JJISI PELICHUS COAECPKATEIbHBIX 3aJad U3
pa3IUYHBIX 00JacTel HAYKH U MPAKTUKH.

NHTepnperanus pe3ynprara, yu4eT peaabHbIX OTPAHUYCHU.
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Ilpakmuueckue 3anamus
Kopnu ypaBHenuii. PaBHocuinbHOCTh ypaBHeHUH. [IpeoOpa3oBanue ypaBHEHUH.
OcHOBHBIE TPUEMBI PELICHUS YPABHEHMI. Penienue cucreM ypaBHEHUN.
Hcnonb3oBaHue CBONCTB W rpapuKoB (QYHKUMA [ pEIIeHUs YpaBHEHUH U
HEPaBEHCTB.
KOMBHUHATOPHUKA, CTATUCTHUKA U TEOPUSA BEPOSITHOCTEM
JJIeMeHTbl KOMOMHATOPUKH
OcHOBHBIE TOHATHS KOMOMHATOPHMKHU. 3aJayd Ha TMOJCYET 4YHCIa pa3MEIIeHHH,
MepeCcTaHOBOK, codeTaHuil. Pemienuwe 3amau Ha mnepebop BapuaHTtoB. dDopmyna
ounoma HproTtona. CpoiicTBa OMHOMHUHAIBHBIX KO3(PGUUKUEHTOB. TpeyroabHUK
[Tackaurs.
JJIeMeHThI TCOPHH BEPOSITHOCTEM
Co0bITHE, BEPOATHOCTh COOBITHS, CIIOKEHUE U YMHOKEHHE BeposiTHOCTe!. [lonamue
0 Hezasucumocmu cobvimuu. JJucKkpemHas CAyYauHAs ~GeIUYUHA, 3AKOH ee
pacnpedenenus. Yucnosvie xapakmepucmuku OUCKPEMHOU CAYYAUHOU GETUUUHDI.
Ilonamue o 3akoHe 601bUIUX YUCEN.
JJIeMEHThl MATEMATHYECKOI CTATUCTUKH
[IpencraBnenne  gaHHBIX  (TaONMUIBI,  OUAarpamMmbl,  T'padUKH),eeHeparbHAs
COBOKYNHOCMb, 8blO0PKA, cCpedHee apupmemuueckoe, meouarna. Ilonamue o 3adauax
MaAmemMamudeckou Cmamucmukxu.
Pewenue npakmuueckux 3a0au ¢ npumeneHuem 8eposmHoCMHbIX MEmMooo0s.
Ilpakmuueckue 3anamus
HcTopus pa3BuTusi KOMOMHATOPUKHU, TEOPUN BEPOSITHOCTEN U CTATUCTUKU U UX POJIb
B PA3IMYHBIX cepax 4eJ0BeUeCKOM Ku3HeaesTeapHocTH. [IpaBuiia KOMOMHATOPUKH.
Pemenne xomOMHAaTOpHBIX 3a7a4. Pa3MenieHus, coueTaHusl U NepecTaHOBKU. buHoM
Herorona u tpeyronsnuk Ilackansa. [lpuknagnelie 3agayn.
Knaccuueckoe omnpeneneHue BEpPOATHOCTH, CBOMCTBA BEPOATHOCTEH, Teopema o
CyMME BEpOSTHOCTEW. Brpruuciienue BeposATHocTe. lIpuknanHesie  3amaym.
IIpencraBienue yncinoBbIX AaHHbIX. [Ipuknannele 3anayn.
I'EOMETPUA

IIpsiMmble ¥ JIOCKOCTH B MPOCTPAHCTBE
B3anmHoe pacnoioxkeHue IByX OpsIMBIX B ITpocTpaHcTBe. [lapaiuienbHOCTh npsiMon
n 1iockoctu. [lapamnmenbHOCTh 1IOCKOCTEN. [lepneHaUKYISIPHOCTh MNPSIMOM U
IJIOCKOCTH. lleprneHauKyssp W HAKJIOHHAsA. YTOJd MEXIY MPAMON U IUIOCKOCTBIO.
JIByrpaHHblid yrojl. YToJl MEXAYy IUIOCKOCTAMU. lleprneHaukynasspHOCTh JBYX
miockocTed. ['eomeTpuueckue TpeoOpa3oBaHUsI TMPOCTPAHCTBA: MapaJICITbHBINA
MIEPEHOC, CHMMETPUSI OTHOCHUTEIIBHO IIJIOCKOCTH.

[lapanmnensHOoe  mpoekTupoBaHue.  Iliowade  OpmMOCOHANLHOU  NPOEKYUU.
N300pakeHne mpoCTPpaHCTBEHHBIX QUTYP.
MHororpasHHuKHu

Bepmunbl, pebOpa, rpaHum MHOTOTpaHHUWKA. Paseepmra. Muozoepannvie yenul.
Buinyknvle muozcoepannuru. Teopema dtinepa.

ITpusma. Ilpsamasa u HaknonHas npusma. [IpaBunbHas npusma. [lapamtenenunesn.
Ky6.

[Tupamupa. [IpaBunpHas nupamuga. Y cedeHHas nupamuaa. Terpasap.

Cummerpuu B KyOe, B mapajijiejenuiie/ie, B Npu3Me U NupaMmue.
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Ceuenus kyOa, MPU3MBI U ITHPAMUJIBL.
[IpencraBneHne O TPaBWIBHBIX MHOTOTPaHHHMKAaX (TeTpa’mpe, KybOe, OKTa’pe,
JOJIEKadIpe U UKOCAdIPE).

Tejia ¥ MOBEPXHOCTH BPALLICHUS

Hunuuap u koHyc. YceueHHbIN kKoHyc. OCHOBaHUE, BHICOTA, OOKOBAsi IOBEPXHOCTD,
oOpazyromiasi, pa3BepTka. OceBble CEUCHUS U CEUEHUS, MapaliieIbHbIe OCHOBAHMUIO.
Map u cdepa, nx ceuenus. KacarenbHas miIockocTh K cdepe.

HN3mepenus B reomeTpuu
O6meM u ero usmepenue. MarterpanbHas popmyina oobema.
®dopmyiel 00beMa Kyda, MPSIMOYTOJIBHOTO TTapauieNieuIe1a, MPpUu3Mbl, ITUIHHAPA.
®opmynel o0bema THpamMuAbl U KoHyca. DOpMysbl IIOMIAAA TOBEPXHOCTEH
UIMHApPA U KoHyca. DopMyIiel 00beMa 1apa u miomaau cepsl.
[TogoOue ten. OTHOIICHUS TIJIOMIAIeH MOBEPXHOCTEH U 00HEMOB MOOOHBIX TEJI.

KoopauHaTtsl 1 BeKTOpbI
[IpssMmoyronbHast (exkapToBa) cHCTEMa KOOpPJAWHAT B MpocTpaHcTBe. Dopmyra
PacCTOSTHUSI MEXAY IBYMSI TOUKaMU. Y paBHEHUS CHEPBI, ni10cKocmu u nPpsmoll.
Bekropsl. Moaynb BekTopa. PaBeHCTBO BEKTOpOB. C10KEHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha 4ucio. PasioxeHue BEKTOpa MO HANpaBICHUSIM. YTOJI MEXIY ABYMS
BekTopamu. [IIpoeknusi Bektopa Ha ock. KoopauHatsl BekTopa. CkansipHoe
MIPOU3BEJICHUE BEKTOPOB.
Hcnonp3oBaHue KOOPIAMHAT W BEKTOPOB IIPU PELICHHMH MaTEMaTUYeCKUX U
NPUKJIAJHBIX 3a7a4.
Ilpakmuueckue 3anamusn
[Ipu3Haku B3aMMHOTO PACIOIOKEHHMS IPSAMBIX. YTOJI MEXAY NpsMbIMU. B3aumHoe
PacIONOKEHHE NPSIMBIX U ITOCKOcTeN. [lepneHanKynsip 1 HaKJIOHHAs K TIOCKOCTH.
Yron Mexay npsMOU U IJIIOCKOCTBI0. TeopeMbl 0 B3aUMHOM PAcCIIOI0KEHUH IIPSAMON
U TUIOCKOCTH.
Teopema o0 Tpex MepreHIuKyIspax.
[Ipu3Haku U CBOKMCTBA MAPAIUICIBHBIX U NEPIECHIUKYISPHBIX MIIOCKOCTEH.
PaccTtosHre OT TOYKH 10 TIIIOCKOCTH, OT MNPSIMOM 10 MJIOCKOCTHU, PACCTOSIHUE MEXKY
IUIOCKOCTSAMH, MEXIY CKPEIIMBAIOIIUMUCA TNPSIMBIMH, MEXKAY IPOU3BOJIbHBIMU
¢durypamu B IpOCTpaHCTRBE.
[lapamienbHO€ NOPOEKTUPOBAHME M €ro CBOWCTBA. Ileopema o0  niaowaou
OPMO2OHANBHOU ~ NPOEKYUU  MHO20Y20JIbHUKA. B3anmHOe  pacnosioxeHue
MPOCTPAHCTBEHHBIX PUTYD.
Paznmuunbie Bumbl MHOTOrpaHHUKOB. UWx wu3o0paxkenus. CeueHus, pa3BepTKU
MHOTOTpaHHUKOB. [lnomane moBepxHOCTH. Buabl cCHMMETpUd B MPOCTPAHCTBE.
CuMMeTpus Te BpallleHus U MHOTOTPAHHUKOB. Berurcienue miomasaeii 1 00beMOB.
BekTopsl. JlelicTBus ¢ BekTOpamu. [[ekapToBa cucremMa KOOpAUHAT B MPOCTPAHCTBE.
VYpaBHEHHE OKpPY)KHOCTH, C(Qepbl, IJIOCKOCTA. PacCTOosHHE MEXIy TOYKaMH.
JleficTBHsl ¢ BEKTOpaMH, 3aJlaHHbIMH KoopauHaTamu. CKalsipHOE NPOU3BEIICHHE
BEKTOPOB. BekTOpHOE ypaBHEHHE MPSMON W INIOCKOCTH. Mcrionb3oBaHHE BEKTOPOB
MIPU I0KA3aTENbCTBE TEOPEM CTEPEOMETPUMU.
JInst BHEAyAUTOPHBIX 3aHATUN CTYIEHTAM Hapsy C PEUICHUEM 3aJa4 U BBIIIOJIHEHUS
MPAKTUYECKUX  33JaHUM MOXXHO MPEMIOKUTH TEMbl  HMCCICAOBATEIBCKUX U

23



pedepaTUBHBIX pabOT, B KOTOPBIX BMECTO CEPHUM OTIEIbHBIX MEJKHX 3aJad H
YOPAKHEHUN MPEeIaraloTcs CIOKETHBIE 3aJlaHus, TPEOYIOIINUE AIUTENbHOW paboThI B
paMKax OJHOW MaTeMaTH4eCKOM CHUTyallMH. OTH TEeMbl MOTYT OBITh Kak
MHIUBUIYAJTbHBIMU 33IaHUSIMU, TaK U TPYNIOBBIMH JJI1 COBMECTHOT'O BBIMIOJHEHUS
UCCIIEJOBAHMS.
IIpumepHbIe TeMbI peepaToB (I0KIAT0B), HCCIEI0BATENbCKUX POCKTOB
HenpepoiBHbIe 1poOu.
[IprMeHeHue CII0KHBIX MPOLIEHTOB B SKOHOMUYECKUX PacyeTax.
[TapannenbHOE IPOEKTUPOBAHUE.
Cpennue 3Ha4eHUs U UX IPUMEHEHHUE B CTATUCTHUKE.
BekTopHoe 3aaHue NpsMbIX U INIOCKOCTENW B IPOCTPAHCTBE.
CrnoxxeHne rapMOHUYECKUX KOJIeOaHU.
['paduueckoe pelieHre ypaBHEHUM U HEPABEHCTB.
[IpaBuibHBIE M MOTYNPABUIIbHBIE MHOTOTPAHHUKH.
Konunueckue ceyeHus: ¥ X NPUMEHEHHE B TEXHUKE.
[Tonstue nudpepennmana u ero NPUIOKEHUSI.
CxeMblI MOBTOPHBIX UCTIBITAHUHN bepHymu.
e lccienoBanue ypaBHEHU U HEPABEHCTB C ITAPAMETPOM.

3. YCJIOBUS PEAJIM3AIIMU YYEBHOM JUCHOUATLINHBI

3.1. TpeGoBanusi K MHHHMAJIBHOMY MAaTEePHAIbLHO-TEXHHYECKOMY
ol0ecrneyeHUI0

Peanmzarust mporpaMMbl AUCIUTLINHBI TpeOyeT HAIUYUS y4eOHOTO KaOrHeTa.

O6opynoBaHue yuyeOHOTO KaOMHETa: CTEH b, YYCOHUKH, HATJISAIHBIE TTOCOOUS,
MO/IEIIH, CIIPAaBOYHbIC MaTEPHUAITBI.

TexHu4eckue cpeicTBa 00yUSHHsI: KOMITBIOTEp, IIPOCKTOP, SKpaH, MPUHTEP.

3.2. HudopmanuonHoe odecniedeHmne
Nudopmarmmonnoe obecricueHue 00yueHus COACPIKUT MepeUCHb
pPEKOMEHJyeMbIX  y4eOHbIX u3naHuii, HHTEpHET-pecypcoB, IOMOIHUTEIBHON
JTUTEPATYPHI.
OCHOBHBIE HCTOYHUKH

1. bammakoB M.M. MatemaTuka: ydeOHUK JJIS CTY. YIPSKIACHUN CPEI.
npod. obpazoBanus. — M., 2017.

2. bammvaxoB M.M. Marematuka. COOpHUK 3a7a4 MPOPUITHHON
HaIIPaBJIEHHOCTH: y4eO. MOcoOue U1 CTYy/I. yUpeKACHUN cpel. mpod.
obpazoBanus. — M., 2017.

3. bammakoB M.U. Maremarnka. 3agaqHuk: y4eo. mocodue I CTy/I.
yapexaeHuit cpesl. mpod. oopazoBanus. — M., 2017.

4. bammakoB M.U. Maremartrka. DIeKTPOHHBIN y4e0.-METO/I. KOMILIEKC JJIsI
CTYy.. YUpexJeHuit cpen. npod. oopazoBanus. — M., 2017.

5. bammaxoB M.U. Anrebpa u Hadana ananmsa, reometpus. 10 kmace. — M.,
2017.
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JlonosiHuTEIbHBIE HCTOYHUKH
1. Muckpetnas matematuka/ C.A. Kannenain, -M.:®opym,2013.
2. Matematuka :yue0./ C.I'. I'puropseB, C.B. MBonbsruna. -M.: Axkanemus, 2013.
3. CpaBouHuk 1o Beicuiel marematuke/ A.A. I'ycak, [.M. I'ycak, E.A.
bpuuukosa. -M.: TerpaCucremc, 2017.

Ilepeyens UHTEpPHET-pECYpCOB
1. www.fcior.edu.ru (MudopmanmoHHbIe, TPEHUPOBOYHBIC M KOHTPOJIbHBIC
MaTepUabl).
2. www.school-collection.edu.ru (Exunas xosiekuuu mudpoBbIx
00pa3oBaTeIbHBIX PECYPCOB).

4. KOHTPOJIb Y OLIEHKA PE3YJIbTATOB OCBOEHMS YYEBHOM
JAUCHUTITINHBI

Kontpons u oIleHKa pe3yabTaTOB OCBOCHUS y4e€OHOW JIUCITUTIIIMHBI
OCYILIECTBIIAECTCS MpenoJaBaTeeM B MPOLECCe MPOBEACHUS MPAKTUUECKUX 3aHATHUH,
7a00paTopHBIX paboT, TECTUPOBAaHMS, a TakKe B PE3YyJbTaTe BBHITIOJIHCHUS
00y4JaromuMHCsT UHAUBUIYATBHBIX 3aJIaHUM, POEKTOB, UCCIICIOBAHUI.

PesynbTaThl  0O0ydeHHS paCKpBIBAIOTCS UYepe3 YCBOCHHBIC 3HAHUA W
NpUOOPETEHHBIE YMEHHUS, HAPaBJIEHHbIE Ha MPUOOpEeTeHNEe OOIIUX KOMIIETECHITUH.

Pe3yabTaThl 00y4yeHus (mpeaMeTHbIE)
HA YPOBHE Y4eOHBIX JeiCTBHI

DopMBbI U METOAbI
KOHTPOJISI U OLIEHKH
pe3yJbTATOB 00yUYeHMHSsI

BBenenue
O3HaKoOMIIEHHE C POJIBI0O MATEMATUKH B HayKe,
TEXHHKE, IKOHOMHUKE, THDOpMaIImOHHBIX
TEXHOJIOTUSAX U MPAKTUUECKOU JEATEIHHOCTH.
O3HaKOMIICHHUE C LIETSIMU U 3aJja4aMy U3y4eHUs
MaTeMaTuku npu ocBoeHuu npodeccuiit CI10 u
cnenuanpHocte CII1O.

BxonHas KOHTposIbHAs
pabora
Texkymuii KOHTPOJIb
(ycTHBIH ompoc,
MMUCHbMEHHBIC 3a1aHNS)

AJI'EBPA

Pa3BuTHe NOHSITHS 0 YMCIIE

Brimonnenne apudMeTnyeckux AeHCTBUN Ha Texkymuit KOHTPOJIb

YUCJIaMH, COYETasl yCTHbIE U MUChbMEHHbIE PUEMBI.
Haxoxxnenue npuOnuKeHHBIX 3HAUYCHUH BETUINH U
MOTPEIIHOCTEN BBIYMCIEHUN (a0COMIOTHON U

Haxoxnenue omnbok B mpeoOpa3oBaHuUsIX U
BBIYUCIICHUAX (OTHOCUTCSI KO BCEM ITyHKTaM
MpOrpamMmMmBbi).

OTHOCHUTEJIbHOW ); CPABHEHHUE YUCIIOBBIX BBIPAKEHUH.

(ycTHBIN ompoc,
MMCbMEHHBIE 3a/1aHUS,
KOHTpOJIbHAs paboTa).

KopHu, crenenn, jorapugmbi

O3HaKOMJIEHHE C MOHSATHEM KOPHS N-U CTEICHHU,
CBOMCTBaMM PAJAUKAJIOB U MPABWIAMU CPAaBHEHHUS

Tekymuii KOHTPOJIb
(ycTHBIN ompoc,



http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/

KOpHEM.

@opMyIMpOBaHUE ONPENEIICHNS KOPHS U CBOWCTB
KOpHEU. BelunciieHne U cpaBHEHUE KOPHEH,
BBITIOJIHEHUE MMPUKUJIKY 3HAYECHUS KOPHSL.
[IpeoGpa3zoBaHue YUCIOBBIX U OYKBEHHBIX
BBIPAXXEHU U, COAEPKAIIMNX PATUKAIIBL.

BrinosiHeHne pac4eToB 1o ¢Gopmysam, CoepKaiuM
paauKaibl, OCYIIECTBIISAS HEOOXOAUMbIE MOICTAHOBKU
U IpeoOpazoBaHusl.

Onpenenenne paBHOCUIBHOCTH BBIPAKEHUH C
panukanaMmu. Pemenne nppaliMOHaJIbHBIX YPaBHEHUM.
O3HakoOMJIEHHE C TIOHATHEM CTEINEHHU C
JNENCTBUTEIIBHBIM MOKA3aTEJIEM.

HaxoxneHue 3Ha4eHHI CTENEHU, UCTIONB3YsI IPH
HEOOXOJIMMOCTH UHCTPYMEHTAJIbHbIE CPEJICTBA.
3anuceIiBaHWE KOPHSI N-I CTENEHU B BUJIE CTENIEHU C
JIPOOHBIM MOKA3aTENIEM H HA00O0POT.
dopMyJIMpOBaHUE CBOMCTB CTENEHEN. Boruncienue
CTEIEHEW C pallMOHAJIBHBIM I10OKA3aTEeJIEM,
BBITIOJTHEHUE MTPUKUKU 3HAYEHUS CTEIICHH,
CpPaBHEHHE CTETICHEN.

[IpeoGpazoBaHre YUCIOBBIX U OYKBEHHBIX
BBIPAXXCHUH, COAEPKALLUX CTEIIEHU, IPUMEHSISA
cBolcTBa. Pemenne nokasareibHbIX YPaBHEHUM.
O3HakoMJIEHHE C TPUMEHEHHEM KOPHEHN U CTETIEHEN
IIPU BBIYMCIICHUU CPEJIHUX, ICJICHUN OTPE3Ka B
«30JI0TOM Ce€YeHHU». Pemenue

IIPUKJIAJHBIX 33724 Ha CJIOKHBIE IPOLICHTHI.

NUCHMEHHBIE 3a]JaHUs,
KOHTpPOJIbHAs paboTa).

IIpeoOpa3oBanue ajredpanyeckux BbIpasKeHU I

Brimoaenne npeoOdpa3zoBaHuil BRIPaXKCHHH,
npuMeHeHue GopMyJl, CBI3aHHBIX CO CBOMCTBAMU
CTEIIEHEH M JIoTapu(pMOB.

Omnpenenenue 001aCTH TOMYCTUMBIX 3HAUCHU
norapuMUYECKOTO BeIpakeHus. Pemenne
norapuMUYECKUX YPaBHEHHI.

Texkymuii KOHTPOJIb
(ycTHBIH ompoc,
MMUCHbMEHHBIC 3a1aHHS)

OCHOBBI TPUTOHOMETPUH

OcHOBHBIC IOHATUSA

N3yueHne paguaHHOrO METO/Ia UBMEPEHUS YTIIOB
BpAILIEHUS U UX CBS3U C TPAJyCHONU MEPOM.
N300paxeHue yriioB BpallleHUs] Ha OKPYKHOCTH,
COOTHECEHHUE BEJTMYUHBI YIJIa C €r0 PacloIOKEHHUEM.
D opMyJIMPOBAHUE ONPEACTCHUN
TPUTOHOMETPUUECKUX QYHKIIUI

JUIs1 YTJI0B TIOBOPOTA U OCTPBIX YIJIOB
MPSIMOYTOJILHOTO TPEYTOJIbHUKA U 00BSICHEHHE UX
B3aUMOCBSI3H.

Texkymuin KOHTPOJIb
(ycTHBIN ompoc,
MUCHbMEHHBIC 3a1aHNS)
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OcHOBHBIE TPUTOHOMETPUIYECCKHUE TOKACCTBA

IIprMeHeHne OCHOBHBIX TPUTOHOMETPUYECKUX
TOXIECTB IS BBIYUCIICHUS 3HAYCHUU
TPUTOHOMETPUYECKUX QYHKUUN IO OTHON U3 HUX.

Tekymui KOHTPOIb
(ycTHBII ompoc,
MMCbMEHHBIE 3a/IaHUS1)

IIpeoOpa3oBanus MpocTeHIINX
TPUTOHOMETPUYECKHX BhIPAsKEeHU I

N3yyeHue 0CHOBHBIX (POPMYII TPUTOHOMETPHH:
(OpMyIIbI CIIOXKEHUS, YIBOEHHUS, TPpeoOpa30BaHus
CYMMBbI TPUTOHOMETPUYECKUX (PYHKIHIA B
IIPOU3BEICHUE U IPOU3BEICHUS B CYMMY U
IPUMEHEHHE NPH BBIYUCICHUHN 3HAYCHUS
TPUTOHOMETPUUYECKOTO BBIPAXKEHUS YIIPOILLIEHUS €TO0.
O3HakoMJIEHHE CO CBOMCTBAMH CUMMETPUU TOUEK HA
€IUHUYHON OKPYKHOCTH M IPUMEHEHUE UX IS
BbIBOJIa (DOPMYJI IPUBEICHUSI.

Texkymuin KOHTPOJIb
(ycTHBII ompoc,
MMCbMEHHBIC 3a/1aHUS)

IIpocreiiniue TPUrOHOMETPUYECKHE YPABHEHUS H
Hepasencmea

Pemenue no (1)0pMyﬂaM U TPUTOHOMCTPHUYICCKOMY

KpYTY IPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHU.

[Ipumenenue oOMX METOAOB PEIICHUs] YPaBHEHUI
(mpuBeneHne K TUHEHHOMY, KBaIpaTHOMY, METO/
Pa3JIOKEHUS HA MHOXKHUTEIIH, 3a-MEHbI IEPEMEHHOM )
IIPU PEIICHUN TPUTOHOMETPUUYECKUX YPABHEHUIA.
YMeHune oTMeuaTh Ha Kpyre peleHus MpOCTENIINX
TPUTOHOMETPUYECKUX HEPABEHCTB.

Texkymuin KOHTPOJIb
(ycTHBII ompoc,
MUChMEHHBIE 3aJIaHU )

APKCHHYC, ADKKOCHHYC, APKTAHI€HC YUCJIA

O3HaKOMIIEHHE C TTIOHSATHEM OOPATHBIX
TPUTOHOMETPUUYECKHUX (DYHKIIH.

N3yuenue onpenesieHnii apKkCUHyca, apKKOCHUHYCAa,
apKTaHTeHca yucia, GopMyIupoBaHUE UX,
N300pakeHne HA EUHUYHON OKPY>KHOCTH,
[IPUMEHEHHE NPU PELICHUN YPABHCHUM.

Texkymuii KOHTPOJIb
(ycTHBIH ompoc ,
MUChMEHHBIE 3aJIaHuUs,
KOHTpOJIbHas paboTa)

®YHKIIUU, UX CBOUCTBA U TPA®UKU

@®yukuuu. [lonsiTHe 0 HENMPEPLIBHOCTH PYHKIMH

O3HaKOMIIEHHE C TIOHATHEM NIEPEMEHHOM, IPUMEpaMu
3aBUCUMOCTEH MEXKy IIEPEMEHHBIMHU.
O3HakoMIIeHHE C TIOHATHEM Tpaduka, onpeaeieHne
MPUHAIICKHOCTH TOUKHU TpaduKy QyHKITHH.
OmnpenencHue Mo hopmyiie MpocTeren
3aBUCUMOCTH, BUJa ee rpaduka. Beipakenue mo
dbopmysie OHOM MEPEeMEHHOM Yepe3 apyrue.
O3HaKkoMIIeHHE C oTpeieiieHrneM (DyHKIHH,
dbopMynrUpoBaHUE €TO.

Haxosxaenue o0nactu onpeneneHus u o0aacTu
3Ha4eHU (QYHKIIUU.

Texkymuit KOHTPOJIb
(ycTHBI ompoc ,
MMUCHbMEHHBIC 3a1aHHS)

CeoiictBa pynkuuu. I'padpuyeckasn
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unTepuperauus. IIpumepst
(pyHKUMOHAIBHBIX 3ABUCMMOCTEH B peaJIbHbIX
npoueccax u sBJIeHUAX

O3HakoMIIeHHE ¢ TpUMEPAMH PYHKIMOHAIbHBIX
3aBUCUMOCTEN B peaJIbHBIX MPOLIECCAX U3 CMEXKHBIX
JUCLIUILINH.

O3HaKOMIIEHHE C JI0Ka3aTeNIbHBIMU PACCYXKIACHUIMU
HEKOTOPBIX CBOMCTB JINHEWHON U KBaAPATUYHOMU
GbyHKIMHI, TpOBEICHUE UCCIEAOBAHUS JIMHEIHOM,
KyCOUHO-JIMHEHHOMU, JPOOHO-TUHENHOMN U
KBaJIpaTUYHON (YHKIIMIA, TOCTPOCHHUE UX IPAPUKOB.
ITocTpoenue u urenue

rpadukoB ¢pyHkuuil. MccinenoBanue QyHKIIUN.
CocraBienue BUA0B (PYHKIHMA 110 JTaHHOMY YCJIOBHIO,
pelIeHue 3a7a4 Ha SKCTPEMYM.

Brinosinenue npeo6pazoBanuil rpaduka QyHKIMH.

Texkymuin KOHTPOJIb
(ycTHBII ompoc,
MMCbMEHHBIC 3a/1aHUS)

OOpaTtHbie QyHKUMHU

Wzyuenue nonsamus oopamnoii pynxyuu,
onpeodeiieHue 8u0a U nocmpoenue epagpuxa 0opamuou
@yHKYUU, HAxoNHCOeHUe ee obracmu

onpedenenus u ooaracmu sHavenutl. llpumenenue
CBOMCTB (DYHKITUI MPU UCCIIETOBAHUN YPABHEHUM U
peIIeHnH 3a7a49 Ha SKCTPEMYM.

O3HaKOMJICHHE C TIOHSATHEM CIIOKHOUW (DYHKITUH.

Tekymuin KOHTPOJIb
(ycTHBII ompoc,
MMCbMEHHBIE 3a/1aHUS,
KOHTpOJIbHas paboTa)

CreneHHble, MOKa3aTeabHbIE, JJOrapugMuiecKue u
TPUTOHOMeTpUYecKre GyHKIUM.
Oo0paTHble TPUTOHOMETPUYECKHE PYHKIMH

Brruncnenve 3Ha4eHUH (yHKIHMHA 110 3HAYESHUIO
apryMeHTa.

Omnpenenenue NOJ0KEHUS TOUYKU Ha rpaduKe 1o ee
KOOpJIMHATaM ¥ Ha00OpOT.

Hcnonp3oBanue CBOMCTB (DYHKITHI 17151 CPAaBHEHUS
3HAYCHUH CTEIIEHEH U JIOTapu(pMOB.

ITocTpoenue rpadKOB CTETICHHBIX U
norapuMuydecKux ¢yHKIIAMN.

Pemenue nmokazatenbHbIX U JOTapUPMUIECKUX
YpaBHEHHI U HEPABEHCTB MO0 U3BECTHBIM AJITOPUTMAM.
O3HakoOMJIEHUE C TIOHSITHEM HEMPEPHIBHON
nepuoandeckoit GyHKInuu, GOpMyITUpPOBAHNE CBOMCTB
CHUHYyCa U KOCHUHYCA, IOCTPOCHUE UX

rpaduKoB.

O3HakoMJIEHHE C TIOHSITUEM FAPMOHUYECKHUX
KOJIe0aHUN U MpUMEPaMU TAPMOHUYECKUX KOJIeOaHui
JIJIS1 OTTUCAHUS TIPOIIECCOB B (DU3UKE

U IpYrux o0JacTsaX 3HAHUS.

O3HaKOMJIEHHE C TOHSATHEM PA3PBIBHOU

Texkymuii KOHTPOJIb
(ycTHBIH ompoc,
MMUCHbMEHHBIC 3a1aHNS)
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nepuoandeckoil pyHkuu, GopmMyaupoBaHUE CBOKWCTB
TaHI€HCA U KOTAaHT'€HCAa, TOCTPOCHHUE UX

rpadUKoB.

[IprumeHeHue cBOMCTB GyHKUMMA 151 CPABHEHUS
3HAYEHUN TPUTOHOMETPUUECKUX (PYHKIIUI, peIIeHUS
TPUTOHOMETPUYECKUX YPABHEHUI.

Ilocmpoenue epaguxoe obpamuuvlx
MPULOHOMEMPULECKUX QYHKYUL U onpeoeneHue no
epagukam ux ceoticms.

Brinosinenue npeoopazoBanus rpa)KoB.

HAYAJA MATEMATHYECKOI'O AHAJIN3A

IHocaenoBareJLHOCTH

O3HaKOMJIEHHE C TTIOHSTHEM YHUCIOBOU
NOCIIEIOBATENIbHOCTH, CIIOCOOAMHU €€ 3aaHusl,
BBIYHMCJICHUSIMU €€ YJICHOB.

O3HaxkomaeHue ¢ nousmuem npeoena
noC1e008amebHOCHIU.

O3HaKOMJIEHUE C BBIYUCIEHUEM CYMMBI
OECKOHEYHOT 0 YMCIIOBOTO psifia Ha MpUMepe
BBIYHCJICHUSI CyMMbI 0€CKOHEUHO yObIBaroIIen
reOMETPUYECKON MPOrpecCuu.

Pemenue 3a1a4 Ha npuMeHeHne POPMYITBI CYMMBI
0eCKOHEUHO yObIBaIOIEl TeOMETPUIECKOI
IPOTPECCHUHU.

Texkymuin KOHTPOJIb
(ycTHBII ompoc,
MUCbMEHHBIE 3a]IaHU )

IIpousBoaHas U ee IPUMEHEHUE

O3HaKOMIIEHHE C TTOHSATHEM TIPOU3BOIHOM.

N3yuyenue u popMynrpoBaHUe €€ MEXaHUYECKOTO U
Tr€OMETPUYECKOTO CMBICIIA, U3YUCHHUE AITOPUTMA
BBIUMCIICHUS TIPOU3BOIHON HA TPUMEPE BHIYMCICHUS
MTHOBEHHOH CKOPOCTH M yTII0OBOTO KO3 duimeHTa
KacaTeJIbHOM.

CocraBieHne ypaBHEHUS KacaTeIbHOM B 0011IeM BH/IE.
YcBoenue npasui qudPpepeHnnpoBaHus, TaOIUIIbI
MIPOU3BOIHBIX dJIEMEHTAPHBIX (YHKIIUN, TPUMEHEHUE
st nudepeHIpoBaHus

(byHKITUH, COCTaBICHUS YPAaBHEHUS KacaTeIbHOM.
N3yuenue TeopeM o CBSI3U CBOWCTB (PYHKITUU U
MPOU3BOIHOMN, (HOPMYITHPOBKA UX.

[IpoBeneHne ¢ MOMOIIBIO NPOU3BOIHOMN
nccieaoBanus yHKIUN, 3aJaHHON (hOPMYJIIOH.
YcTaHOBIICHHE CBSI3U CBOMCTB (DYHKITNH H
MPOU3BOTHOM TIO MX TpaduKam.

[Tprumenenune mporu3BOHOM 1Sl PEIICHUS 3a/1a4 Ha
HAXO0XJCHNUE HanOOJIBIIEr0, HANMEHBIIIETO 3HAUCHHUS
1 Ha HAXO0XKJICHUE YKCTPEMyMa.

Texkymuii KOHTPOJIb
(ycTHBIH ompoc,
MMCbMEHHBIE 3a/1aHUS,
KOHTPOJIbHAs paboTa)

IlepBoOOpa3Has U UHTErpaa
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O3HaKOMJICHHE C TTOHITHEM UHTETpasia u
NepBOOOPA3HOM.

W3y4enune npaBuia BEIYUCICHHS IEPBOOOPA3HON U
teopeMbl HptoTonHa— JleiiOHuIa.

Pemenue 3aa4 Ha CBsI3b IEpBOOOpa3HON U €€
MIPOU3BOHOMN, BEIYHCIEHUE IEPBOOOPA3HOM ISt
JaHHOU (PYHKITHH.

Perenne 3ama4y Ha MprUMEHEHNE UHTETpaa s
BBIUMCIICHHS (DU3MUECKUX BETUYHMH U IJIOUIAICH.

Texkymuin KOHTPOJIb
(ycTHBII ompoc,
MIMCbMEHHBIE 3a/1aHUS,
KOHTpOJIbHas paboTa)

YPABHEHUSA N HEPABEHCTBA

YpaBHeHUsA ¥ CHCTEMbI YPABHEHHH
HepaBeHCTBa M CHCTEMBI HEPABEHCTB € ABYMS
nepeMeHHbIMH

O3HaKOMJIEHHE C TPOCTEUILIUMU CBEACHUSIMU O
KOPHSIX alreOpandecKux ypaBHEHUHN, MOHITUIMHU
UCCIICIOBaHUS YPABHEHUI U CUCTEM

YPaBHECHUM.

N3ydenue Teopun paBHOCWIBHOCTA YPABHEHUH U €€
npuMeHeHusl. [IoBTOpeHune 3anucu peiieHus
CTaHJApPTHBIX YPaBHEHUH, IPUEMOB MPEOOPa30OBaAHUS
YpaBHEHUH 71 CBEJICHUS] K CTAHJIAPTHOMY
YPaBHEHHUIO.

Peunrenrie paniioHaIbHBIX, UPPALMOHAIIBHBIX,
MOKAa3aTENbHbIX U TPUTOHOMETPUYECKUX YPAaBHEHHUN U
CUCTEM.

Hcnons3oBanue cBONCTB U rpadKOB PyHKIIMH JJIst
peuieHus: ypaBHeHui. [loBTOpeHnEe OCHOBHBIX
IPUEMOB PELIEHUSI CUCTEM.

Pemenune ypaBHeHN C TPUMEHEHUEM BCEX NTPUEMOB
(pa3nokeHHs: Ha MHOXKUTEIHU, BBEICHUSI HOBBIX
HEU3BECTHBIX, MTOJICTAHOBKH, IPaUueCcKOro METOa).
Pemenue cucrtem ypaBHEHHM C IPUMEHEHUEM
Pa3IUYHBIX CIOCOOOB.

O3HakoMJIeHHE ¢ OOIIMMU BOIIPOCAMU PELICHUS
HEPaBEHCTB M MCIIOJIh30BaHNUE CBONCTB U rpa)uKoB
GyHKIUH TIpH pellieHUN HEPABEHCTB.

Pemienve HEpaBEHCTB U CUCTEM HEPABEHCTB C
MIPUMEHEHUEM Pa3JIMYHbIX CIIOCOOOB.

[IpruMmeHeHne MaTeMaTUYECKUX METOIOB [T PEILICHUS
CoJIep KaTeNbHBIX 33/1a4 U3 Pa3IMIHBIX 00JIacTei
HAayKHU ¥ IPAaKTUKU. IHTepripeTUpOBaHKE PE3yIbTATOB
C YYETOM PEAJIbHBIX OTPAHUYECHHM.

Texkymuin KOHTPOJIb
(ycTHBII ompoc,
MUChbMEHHBIE 3aJIaHU )

3JEMEHTHI KOMBUHATOPUKU, TEOPUU BEPOSITHOCTEH U

CTATUCTHUKH

OcHOBHBbIE NOHSATHSA KOMﬁI/IHaTOpI/IKI/I

N3yuenue npaBuiia KOMOMHATOPUKU U TPUMEHEHUE

Tekymuit KOHTPOJIb
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IpU PEeIICHNH KOMOMHATOPHBIX 3a/1a4.

Pemenne koMOMHATOPHBIX 3a7a4 METOJI0M Nepedopa
Y TIO TIPABIITY YMHOXKEHHUSI.

O3HaKOMJIEHUE C TOHATUSIMU KOMOMHATOPUKH:
pa3MeIlEeHUIMH, COUETaHUSIMU, IEPECTAHOBKAMU U
dopMynamu 175 X BBIYKCICHHS.

OOBbscHeHne U IpUMEHEHHEe GOPMYIT IS BBIYUCICHUS
pa3MelleHni, IepecTaHOBOK U COYETAHUM NpH
pElIeHUH 3a7au.

Oznakomiienue ¢ Ounomom HproToHa
TpeyrojbHuKoMm Ilackais.

Pemenue npakTuyeckux 3aj1ay ¢ UCMOJIb30BaHUEM
NOHATUH ¥ MPaBUJI KOMOWHATOPHUKH.

(ycTHBIi ompoc ,
NUCHMEHHBIE 3a]JaHUs,
KOHTpOJIbHas paboTa)

DJIeMEeHThI TCOPHH BEPOSITHOCTEM

N3yueHune KJ1acCU4eCKOro ONpeiesICHHs] BEPOSITHOCTH,
CBOMCTB BEPOSITHOCTH, TEOPEMBI O CyMME
BEPOSATHOCTEN.

PaccmoTpeHne npuMepoB BEIYUCIIEHUS BEPOSATHOCTEN.
Pemenue

3aJlay Ha BHIYKCIIEHUE BEPOSITHOCTEN COOBITHIA.

Texkymuin KOHTPOJIb
(ycTHBII ompoc,
MMCbMEHHBIE 3a/1aHUS,
KOHTpOJIbHas paboTa)

IIpencraBieHue JaHHBIX (TA0JIHIIBL, IUATPAMMBI,
rpagukn)

O3HaKOMIIEHHE C TIPEJCTABICHUEM YHUCIOBBIX IAHHBIX
U X XapaKTepUCTUKAMHU.

Pemenue npakTuyeckux 3aga4 Ha 00pabOTKy
YHCJIOBBIX JAHHBIX, BBIYUCICHHE X XapaKTEPUCTHK.

Texkymuii KOHTPOJIb
(ycTHBIN ompoc,
MMCbMEHHBIE 3a/1aHUS)

I'EOMETPUSA

IIpsimMble ¥ NJIOCKOCTHU B IPOCTPAHCTBE

dopmMyIMPOBKa U MIPUBEACHUE 10KA3aTEIbCTB
MIPU3HAKOB B3aUMHOTO PACTIOJIOKEHUS MPSIMBIX U
IJIOCKOCTEN. Pacnio3HaBaHKe HA YepTe)Kax U MOJICIISX
Pa3IMYHBIX CIIy4aeB B3aUMHOTO PAaCHOJIOKEHUS
MPSMBIX U INIOCKOCTEN, apTYMEHTUPOBAHUE CBOUX
CYXKICHUMU.

DopMyJIMpOBaHUE ONPEACTCHUN, MPU3HAKOB U
CBOWCTB MMAPAJUICIIBHBIX U NEPIEHAUKYIISIPHBIX
IJIOCKOCTEM, IBYTPAHHBIX U JIMHEHHBIX

YIJIOB.

BrinosiHEHNE MOCTPOCHUS YTIIOB MEXKAY MPSIMBIMH,
MPSMOM U TTIOCKOCTBIO, MEXKY TIIIOCKOCTSIMU 11O
ONMCAHUIO U PACTIO3HABAHUE UX

Ha MOJIEJISX.

[IprMeHeHne NPU3HAKOB M CBOMCTB PACHOJIOKECHUS
MPSAMBIX U IUNIOCKOCTEW MPU PEIICHUHN 3a/1a4.
N3o0paxeHnne Ha pUCyHKaX U KOHCTPYHUPOBAHUE HA
MOJIEJIAX NMEPIEHANKYIISIPOB U HAKJIOHHBIX K

Texkymuii KOHTPOJIb
(ycTHBIH ompoc,
MUChMEHHBIE 3aJIaHuUs,
KOHTpOJIbHas paboTa)

31




MJIOCKOCTH, MPSIMBIX, TTApaJUIEIbHBIX

IJIOCKOCTEM, YTIIOB MEXAY MPAMOM U MIIOCKOCTBIO U
000CHOBaHHUE MOCTPOCHHUS.

Periennie 3a1au Ha BHIYUCIICHUE TEOMETPUUECKUX
BeJMurH. ONUCHIBAHUE PACCTOSIHUS OT TOYKH J10
IJIOCKOCTH, OT HOPSIMOM JI0 TNTIOCKOCTH, MEXKITY
MJIOCKOCTSIMH, MEK/TY CKPEIIUBAIOIIIUMUCS TPSIMBIMU,
MEXK]Ty IPOU3BOIBHBIMU (DUTYypaMu B MPOCTPAHCTBE.
dopMyTUpOBAHUE U IOKA3bIBAHUE OCHOBHBIX TEOPEM
0 pacCTOSHUAX (TEOpPEM CYIIIECTBOBaHMSI, CBONCTBA).
N3o00paxenue Ha yepTekax U MOACISIX PACCTOSHUS U
000CHOBaHME CBOUX CyxJeHuil. OnpeaesneHue u
BBIYHCJICHUE PACCTOSIHUM B MMPOCTPAHCTBE.
[Tpumenenue hopmys U TeOpeM IITAHUMETPUH TSI
pelIeHus 3aaay.

O3HaKOMJIEHHE C TOHSATUEM NAPaAJIEIBLHOTO
IPOCKTUPOBAHUSI M €TO CBOMCTBAMU.
Dopmynuposanue meopemvl 0 NAOUWAOU
OpPMO2OHANIbHOU NPOEKYUU MHO20V2O0IbHUKA.
[Tpumenenue Teopuu 1151 000CHOBAHUSI IIOCTPOCHUH U
BBIYHMCJICHU.

ApryMEHTUPOBAHHUE CBOUX CYXKJICHUU O B3AMMHOM
PACIIOI0KEHUH MPOCTPAHCTBEHHBIX (DUTYP.

MHOrorpaHHuKH

Ornrcanue 1 XapaKTEPUCTUKA PA3TUYHBIX BUIOB
MHOT'OTPaHHUKOB, IEPEUNCICHUE UX DJIEMEHTOB U
CBOWCTB.

N3006pa>keHrie MHOTOTPAHHUKOB U BHITIOJTHEHUE
MOCTPOCHHUS Ha N300pAKEHUIX U MOJIEIISX
MHOT'OTPAaHHHUKOB.

BrruuciieHue TMHEWHBIX 3JIEMEHTOB U YIJIOB B
IPOCTPAHCTBEHHBIX KOHDUTYypaALIHSIX,
apryMEHTUPOBAHUE CBOUX CYXICHHUM.
XapakTepucTHKa U U300pakKeHHE CEUCHUS, Pa3BEPTKU
MHOTOI'PaHHUKOB, BBIYMCIIEHUE TUIOIIAIEN
ITOBEPXHOCTEN.

[TocTpoenue npocTelmmux ceueHnii Kyoa, Mpu3Msbl,
nupamuabl. [Ipumenenmne GpakToB U CBEICHUIN U3
IJTAHUMETPUU.

O3HakoMJIeHHE C BUIaMU CUMMETPHIL B
MPOCTpPaHCTBE, POPMYIUPOBAHUE OTIPEACICHUNA U
CBOWCTB. XapaKTepUCTUKA CUMMETPUH TEIl
8pawjeHus U MHO202PAHHUKOS.

[IpruMmeHeHne CBOMCTB CUMMETPUH ITPU PEIIEHUH
3a/1au.

Hcnonp3oBanue npuoOpeTEeHHBIX 3HAHUH JIJIs

Texkymuii KOHTPOJIb
(ycTHBIN ompoc,
MMUCHbMEHHBIC 3a1aHNS)
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UCCIIENOBAHNS U MOJAEIUPOBAHNS HECIOKHBIX 3a/1a4.
N300pakeHre OCHOBHBIX MHOTOI'PAHHUKOB U
BBIITOJIHEHNE PUCYHKOB I10 YCJIOBHSIM 3a/1a4.

Tesa ¥ NOBEPXHOCTH BPALLCHUSA

O3HakoMJIEHHE C BUAAMU TEJ BpalCHUs,
dbopmynupoBaHHUE UX ONPEIEICHUN U CBOUCTB.
@opMyIMPOBAHHUE TEOPEM O CEYEHUU IIapa
IJIOCKOCTBIO M ITNTIOCKOCTH, KacaTeNbHOU K cdepe.
XapakTepucTHKa U n300pakeHUe Tell BpalleHUs, UX
pPa3BEPTKH, CEUCHUS.

Pemrenre 3a1a4 Ha MOCTPOEHUE CEYEHUM, BBIUUCIICHHE
JUIMH, PACCTOSIHUAM, YTJIOB, Tomaneu. [Iposenenue
JOKa3aTENbHBIX PACCYKACHUN MIPU PELLIEHUHN 3a/a4.
[IpuMmeHeHne CBOMCTB CUMMETPHUU MIPU PEILIEHUN
3a/lay Ha TeJia BpalleHusl, KOMOMHAIIUIO TeJl.
N306pakeHne OCHOBHBIX KPYIJIBIX TEJ U BBITIOJIHEHUE
PUCYHKA MO YCJIOBHIO 33Ja4H.

Texkymuin KOHTPOJIb
(ycTHBII ompoc,
MMCbMEHHBIE 3a/1aHUS,
KOHTpOJIbHas paboTa)

HN3mepenus B reomeTpuu

O3HakoOMJIEHHE C TIOHSATHUAMHU TUIONIATU U 00BheEMa,
aKCMOMAaMU Y CBOMCTBaMHU.

Pemienue 3a7a4 Ha BRIYMCIIEHUE TUIOMIAIEHN TIIIOCKHUX
buryp ¢ npuMeHeHEM COOTBETCTBYIOLIUX (opMyI U
(akTOB U3 MJIAHUMETPHUH.

N3yuyenue TeopeM 0 BHIYUCICHUN 00BEMOB
IPOCTPAHCTBEHHBIX TEJI, pEUICHUE 3a7a4 Ha
npUMeHeHHe GOpMYIT BIYUCICHHS 00BEMOB.
Nzydenne ¢hopmyst 11 BEIYUCICHUS IO
NOBEPXHOCTEN MHOTOT'PAaHHUKOB U TEJI BPAILICHHUS.
O3HakoMJIEHHE C METOOM BBIYUCIIEHUS IIOIIAIN
MOBEPXHOCTH CEpHI.

Pemenue 3a1a4 Ha BeIYMCIIEHHUE TUIONIAJICH
ITOBEPXHOCTH IPOCTPAHCTBEHHBIX TEIL.

Texkymuin KOHTPOJIb
(ycTHBII ompoc,
MUChMEHHBIE 3aJIaHU )

KoopanHaTsl M BEeKTOPbI

O3HakoMJIeHHE ¢ IOHATHEM BeKkTopa. M3yueHue
JNEKapTOBOM CUCTEMBI KOOPIUHAT B IIPOCTPAHCTBE,
IIOCTPOEHHUE MO 3aJaHHBIM KOOPJAWHATAM TOUYEK U
IJIOCKOCTEM, HAX0XKACHUE KOOPAUHAT TOYEK.
Haxoxxnenue ypaBHEHUN OKPYKHOCTH, CHEpPHI,
IJIOCKOCTH. BhIUKCIIEHNE paCCTOSIHUNA MEXKTY
TOYKAMM.

N3ydyeHnne cBOMCTB BEKTOPHBIX BEJIWYHH, IIPABUII
Pa3J0KEHUSI BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE,
MPaBWJI HAXO0XKIEHUS KOOPAUHAT BEKTOPA B
MIPOCTPAHCTBE, MPABUI ACUCTBUN C BEKTOPAMH,
3aJJaHHBIMU KOOPAWHATAMMU.

[IprumeHenne Teopuu NIpu PEUICHUH 3a/1a49 Ha

Texkymuit KOHTPOJIb
(ycTHBIN ompoc,
MMCbMEHHBIE 3a/1aHUS,
KOHTpOJIbHas paboTa)
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JNEUCTBUS C BEKTOPAMU.

N3y4enue ckansipHOIo IpOU3BEIECHUS BEKTOPOB,
BEKTOPHOI'O0 YPAaBHEHMUS NPSAMOM U INIOCKOCTHU.
IIprMeHeHue Teopuu NpU peLIeHUH 3a1ay Ha
JNEUCTBUS C BEKTOPaMHU, KOOPIUHATHBIA METOJ,
IIPUMEHEHHUE BEKTOPOB JUUIsL BBIYUCIICHUS BEJIMYUH
YIJIOB U PACCTOSHUU.

O3HakoOMJIEHHE C 10KA3aTEIbCTBAMU TEOPEM
CTEPEOMETPHUU O B3AUMHOM PACIIOJIOKEHUH IIPSAMBIX U
IIJIOCKOCTEN € UCIIOJIB30BAHUEM BEKTOPOB.
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®OHJI OHEHOYHbLIX CPEJICTB
JUISL IPOBEICHUS TEKYIIIEH U MPOMEKYTOUYHOM aTTeCTallnu
10 JUCLUILIHHE
I1J1.01 MaremaTuka
CrneuunaiapHocTh 35.02.15 Kunonorus

KBanudukanus (CTeneHb) BEITYCKHUKA

Kwunomnor

Kupos 2023

MpunoxeHune
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1. Onucanne Ha3HAYeHHUA POH/IA OLEHOYHBIX CPEJCTB

Hacrosmmuit donn onenounsix cpeacts (POC) BxoauT B cocTaB paboueit
nporpamMbl  aucuuruinHbl  BJ1.04 Marematuka u TpeaHA3HAYECH I OLECHKHU
IUIAHUPYEMBIX  pE3yJbTaTOB OOYYEHHS XapaKTepU3ylIMX (OPMUpPOBAHUE H
OCBOCHME KOMIIETCHIUH.

®OC BkIOYaeT B ce0si OLICHOYHbIE MaTepuasbl JJi1 IPOBEICHUS TEKyLIEeH U
MIPOMEKYTOUHOM aTTeCTalUH.

®OC pa3paboTaH Ha OCHOBAHUHU:

1. denepanbHOr0 TroCyAapCTBEHHOIO O00pa30BAaTENbHOIO CTAaHJApTa CpPEIHETo
obmero ob6pazoBanusi ot 17.05.2012r. Ne 413 (B pen. [IpukazoB MunoOpHayku
Poccun ot 29.12.2014 N 1645, or 31.12.2015 N 1578, or 29.06.2017 Ne
613,ITpukazoB Munnpocsemienuss Poccun ot 24.09.2020 Ne519, ot 11.12.2020 Ne
712)

2. @enepallbHOTO TOCYJApCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa CPEIHEro
npodeccroHanbHOro oOpaszoBaHusi mo crnenuanbHocTH 35.02.15 KwuHonorus,
yTBEpKJAEHHOTO prkazoM MunoopHayku Poccun ot 07.05.2014 N 464.

3. YuyeOnoro mnana mno cneuuanbHocTH 35.02.15 Kunonorus, yTBEp:KIEHHOTO
18.04.2023 roxa (mpotokon Ne 5).

2. Uenbun naaHupyemblie pe3yanbTaTbl 0OCBOEHUA ANCULUNJ/IUHDI:

Kon HaumeHoBaHue pe3yjbTara 00y4eHust
O01mme KOMIETEeHINH
OK 1. [loHrMAaTh CYIIHOCTh U COIMANIBHYIO 3HAUUMOCTh CBOCH Oy myIeit
npodeccuu, MPOsBIATh K HEH YCTONYMBBIN HHTEpEC.
OK 2. Opranu3oBbIBaTh ~ COOCTBEHHYIO  JCSATEIBHOCTb,  BBIOMPATH

TUTOBBIE ~ METOJABI  pelIeHHus  NPo(eCcCHOHATBHBIX  3ajad,
OIICHUBATh MX d(PGHEKTUBHOCTh U KAaYECTBO.

OK 3. [[pyHMMaTh pelmeHuss B CTAaHAAPTHBIX UM HECTAHIAPTHBIX
CUTYyallusIX U HECTU 32 HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBisATh MOMCK U HMCIONB30BaHHWE  WHGOpMAINH,
HE00XO0TUMOM JUISE 3¢ hHEeKTHBHOTO BBITIOJIHEHHUS
npodeccruoHaIbHBIX 3a/1ad, MPO(EeCCHOHATBHOTO M JIMYHOCTHOTO

a3BUTHSL.

OK 5. Mcnonb30Bath WH(OPMAITMOHHO-KOMMYHHUKAITMOHHBIE
TEXHOJIOTHU B TPO(ECCHOHATLHON IeITeTLHOCTH.

OK 6. PaGoTath B KOJUIEKTHBE W KOMaH[e, 3(PGEeKTUBHO OOIIaThCS C
KOJUIETaMH, PYKOBOJICTBOM, IOTPEOUTEISIMH.

OK 7. bpath Ha ce0si OTBETCTBEHHOCTh 3a PabOTy HWIECHOB KOMAaH/IbI
(MOTUMHEHHBIX), PEe3YJIbTAT BLIMOJHEHUS 3aIaHUM.

OK 8. CaMoOCTOSITeNIbHO ONpeAessiTh 3aJadd  MNpo(eCcCHOHAIBHOTO MU

JIMYHOCTHOI'O pa3BUTHA, 3aHUMAThCA CaMOO6pa30BaHI/IeM,
OCO3HAHHO IINTAHWPOBATH ITOBBIIICHUC KBaJ'II/I(bI/IKaI_[I/II/I.
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OK 9.

OpHEHTHPOBATHECS B YCIOBUAX YacCTOW CMEHBI TEXHOJIOTHHA B
npodeccuoHaIbHON NesITebHOCTH.

3. 3apanus I TeKylero KOHTPOJIst
YCTHBIN OIPOC, MMCbMEHHBIE 3aJaHusl, KOHTPOJIbHAS padoTa.

4. 3ajanus I NIPOMEKYTOYHOT0 KOHTPoJIsA (IK3aMeH) BO 2 cemecTpe.
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1. MacnmopT KOMIJIEKTA KOHTPOJIbHO-0IIeHOYHBIX CPE/ICTB

B pesynbrare

aTTeCTallud 1O Yy4eOHOW JHMCIUIUIMHE

OCYHICCTBIIACTCA

KOMIIJICKCHAasA

pOBEpKa

CIICAYIOIINX

MpCAMCTHBIXPE3YJIbTATOB O6y‘I€HI/IH, a TarKKC JHUHaMHUKa (bOpMI/IpOBaHI/ISI JJUYHOCTHBIX MW MCTAIIPCAMCTHBIX PC3YyJIbTAaTOB

oOy4deHus
Ne Pe3synbratbl 06yueHus MokasaTtenu oueHKM pesynbTtaTta dopmbl
OLLeHUBaHUA

OP1 | CdopmMnpoOBaHHOCTb NPeACTaBAEHUA O MaTeMaTUKe KaK 4acTu muposoi | O6bACHEHME poaM M mecTa matematuku B | OueHka
KYNbTYpbl U MecTe MaTeMaTUKU B COBPEMEHHOW LMBUAM3ALMMK, cnocobax | COBpeMEHHOM LMBUAN3ALNN. OnuncaHue | MbICIUTENbHbIX
ONUCaHMWA ABNEHUI PeasibHOro MMPa Ha MaTeMaTUYECKOM f3blKe ABNEHUN peanbHOro Mupa Ha | onepauwii

MaTemMaTU4YeCKOM A3bIKe.

OP 2 | CopmMMPOBAHHOCTD MNPEACTaBAEHUA O MaATEMATUYECKUX MNOHATUAX KaK | O6bACHEHME  3HAYeHMA  MmaTemaTuyeckon | OueHKa
BAXKHEMLIMX MaTeMaTUYECKMX MOAENsX, MO3BOMAIOWMX OMNUCbIBAaTb U | HAYKM ANA pelleHMA 3a[ay, BO3HUKAOWMX B | MbICAUTENbHbIX
M3y4yaTb pasHble MPOLECccbl W  ABNEHWUA; TMOHUMAHME BO3MOMKHOCTU | TEOPUM U MPAKTUKE; LUMPOTY U B TO }Ke Bpems | onepauuii
aKCMOMATUYECKOro NOCTPOEHUA MaTeMaTUYECKMX TEOPUIA OrpaHWYeHHOCTb npUMeHeHnA

MaTeMaTUYEeCKMX MeToAO0B K aHanuvsy u
NUCCNefoBaHUIO MPOLLECCOB W ABNEHWA B
npupogae n obwecree

OP 3 | BnageHve MeTo4amMM [0KA3aTeNbCTB U aITOPUTMOB peLleHns, ymeHne ux | Mouck peweHnin 3agay, nytem gokasaTenbHbix | OueHKa
NPUMEHATb, NPOBOAMTL [0KasaTeslbHble PACCYKAEHUA B XOAE PEeLeHUA | paccy>KoeHun [,eATeNIbHOCTHbIX
3aa4 onepauui

OP4 | BnageHve CTaHAapTHbIMM NPUMEMaMM  pelleHns  paumoHanbHbix u | PelleHne  paumoHanbHbIX, nokasaTenbHbIX, | OueHKa
MPPALMOHA/bHbIX, MOKa3aTeNbHbIX, CTEMNEHHbIX, TPUTOHOMETPUYECKMX norapmchvmquKmx, TPUTOHOMETPUHECKWX | hagrenbHOCTHBIX

. ypaBHEHUN, CBOAAWMECH K JIMHEWHBIM U N
YPaBHEHMA M HEpaBeHCTB, WX CUCTEM; WCMONb30BAHWE  TOTOBBIX | ypanbarhpim, A TaIKe aHanormMuHble | ONepaumin
KOMMbIOTEPHbIX NPOrpamm, B TOM 4MCNe ANA MOMCKa NYTU PELIeHWA U | HepaBEHCTBA M  cuUCTeMbl. Mcrnosnb3oBaHue

WANIOCTPALMN PeLIEHMUA YPAaBHEHUIA U HEPABEHCTB

rpachmyeckoro MeTofa peleHnin ypaBHEHUIA 1
HepaBeHCTB
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OP5 | CdopmnpOBaAHHOCTb npeacTaBAeHni 06 OCHOBHbIX NOHATUAX | HaxoxaeHWe npou3BOAHbIX 37eMeHTapHbIX | OueHKa
MaTeMaTM4YeCcKoro aHaauM3a W WX CBOWCTBAX, BAafeHuMe ymMeHuem | GyHKLUMI, MCNo/sb30BaHME MPOU3BOAHON ANA | AeATe/IbHOCTHbIX
XapaKkTepusosBaTb noBegeHuMe GYHKLUMA, WUCNONAb30BaHWE MNOAYYEHHbIX | U3YYEHUA CBOMCTB ¢YHKUMIA W MNOCTPOEHUA | onepauui
3HaHWW ANA ONMCAHUA M aHaIN3a peasibHbIX 3aBUCUMOCTEN rpad1KoB, pelleHne NpUKNaaHbIX 33434, B TOU

yncne CoLMaIbHO-3KOHOMMUYECKMX 7
bu3nyecknx, Ha Hanbosbllee U HaumeHbLlee
3HAYeHMA, HA HAXOKAEHWE CKOpPOCTU MU
YCKOpPEHMUA.

OP 6 | BnaseHve OCHOBHbIMM MOHATMAMM O MAOCKMX W npocTpaHcTBeHHbix | I306paxeHune OCHOBHBbIX | OueHKa
reomeTpuyeckmx ¢Gurypax, Mx OCHOBHbIX CBOMCTBaxX; cGOPMMPOBAHHOCTL | MHOTOFPAHHUKOB U KPYINbIX  TEen, | feATeNbHOCTHbIX
YMEHMA pacno3HaBaTb reomeTpuyeckne Gpurypbl Ha yeptexkax, mogenax u 8 | BbIMONHEHNE yepTexen no YCNOBUAM | onepauui
peanbHOM MUPE; MPUMEHEHME M3YYeHHbIX CBOICTB reomeTpuueckux ¢puryp | 3a4a4. PacnosHaBaHne Ha yepTexax u
M GOPMYN ANA pelleHUs reOMeTPUYECcKMX 3a4ay M 3ajad ¢ npakThuyeckum | MOAENAX MPOCTPAHCTBEHHblE (DOPMbI.
copepsaHmem OnucaHne B3auUMHOro PacrofioXeHus

NPAMbIX N NJIOCKOCTEN B MPOCTPAHCTBE

OP 7 | CdopmMpOBaAHHOCTb MPEACTaBAEHUIA O MPOLLECcax U ABAEHMAX, MMetoWwmx | BoluncneHune B NpocTenLwmnx cnyyasax | OueHka
BEPOATHOCTHbIN XapaKTep, CTaTUCTUYECKMX 3aKOHOMEPHOCTAX B PeasNbHOM | BEPOATHOCTM COObITUI Ha OCHOBe noacyeTa | AeATeNIbHOCTHbIX
MMpPE, OCHOBHbIX MOHATUAX 3/IEMEHTAPHON TEOPUN BEPOATHOCTEN; YMEHUI | UMCna  UcxodoB.  PeweHuwe  npocTenwunx | onepauuii
HAaxo04WTb U OLLEHMBaTb BEPOATHOCTU HACTYyN/AeHUA COBbITUI B MPOCTEMILMX | KOMOMHATOPHBIX 33434 MeToA40M nepebopa
NPaKTUYECKUX CUTYALMAX M OCHOBHbIE XapaKTEPUCTUKKN CyYaliHbIX BEANYUH

OP 8 | BnageHue HaBblKaMW WCMOJIb30BAHUA FOTOBbIX KOMMbIOTEPHbIX NMporpamm | PeweHue 3aga4 o ncnosb3oBaHmem | OugeHKa
npw peweHnun 3agau KOMMbIOTEPHbIX NPOrpamm [,eATeNIbHOCTHbIX

onepauui
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2. KOHTPOJILHO-OIIeHO'lHBIe MaTe€pHaJIbI IJId TEKYHIECIr0 KOHTPOJIHA

2.1 3ajanus 1Jisl TEKYIIEro KOHTPOJs pa3aeiny «Pa3BuTHe MOHATHS 0 YHCIIE»
OnenuBaemsbie pe3ynbratel o0ydenus: OP1, OP2, OP3.

KonTpoabHas pa6ora no pazaeny «Pa3Burue noHsATHS 0 YHCIe»
1 BapuanT
1. 3anumure 4Kciao B CTAaHAAPTHOM BUJE:
a)730000000; 6)0,0000025; 8)0,24 *10%; r)75,2*10%,
2. TlpencraBpTe OOBIKHOBEHHYIO JpOOb B BUJIE IECITUIHOMN MTEPHOANIECKON IpoOu:

13, 35
a) 157 ) 111

+8 =40 +30 «2 +52
3. Belumcaure: i +i i +2i° =i,

4. Haiigure conpspkEHHOE YHCIIO KOMIUICKCHOMY 4uciy: Z= 4 + 5i.
5. OOparuTte YUCTHIC IEPUOTUUECKHE IECATUUHBIC TPOOH B OOBIKHOBEHHBIE:
a) 0,(42); 6) 0,(513).
6. OOparuTte cMelaHHbIe TEPUOINICCKUE IECATHIHbIE TPpoOU B OOBIKHOBEHHBIC APOOH:
a) 0,0(27); 6) 0,0(01).
7. lanbl uncna z1= - 1 +3 i, zo= 4 + 5i. Berunciure:
a) MOJTYJIU YHCeT Z1 U Z2;
0) cyMMYy 4ucen Z1 U Z2;
8. [TocTpoiiTe KOMIUIEKCHBIC YHCIa B KOOPAMHATHOM TIIOCKOCTH:
z1=-1+43i, zo2=4 +5i.
9. Haiigute 3HaueHue napoou:

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

BEzli—l
3 9

10. B marasuH a5 npoJiaku npeaHa3HadeHo 78 mavek rneveHbs. B nepBrlil 1eHb npogaBels mpoai
B 4 pa3a MeHbIIIE, YeM BO BTOPOH, a B TpeTHii AeHb Ha 12 mayek Gosblie yeM B nepBblid. CKOIbKO
MaveKk NeveHbs ObIJIO MPOAAHO B IEPBBIN JEHB?
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KonTpoabHnas pa6ora no pazaeny «PasBurue noHsITHS 0 YHCI»
2 BapuaHT

1. 3amnumuTe 4KCIIO B CTAHAAPTHOM BHIE:
a) 37000000; 6)0,00000052; B) 0,42*10%; 1)52,7*10°.

2. IlpencraBpTe OOBIKHOBEHHYIO JpOOb B BUJIE IECATUYHOMN MTEPHOANIECKON Tpoou:

3 95
a) 117 6) 333"
3. Beramcnure: 217 +17 +17 07+
4. Haiiaute cOnpspKEHHOE YMCIIO0 KOMIUIEKCHOMY YuCiy: Z= 4 -7i.
5. O6paTuTe YUCThIE MEPUOTNYECKUE IECATUUHbIE IPOOH B OOBIKHOBEHHBIE:
a) 0,(72); 6) 0,(918).
6. O0OpaTuTe CMEIIaHHbIC IEPUOINIECKUE JECATUIHBIC IPOOH B OOBIKHOBEHHBIC POOH:
a) 0,3(6); 6) 0,11(6).
7. Jlanbl uncna z1= - 3 +5i, z2= 4 -7i. Beruncnure:
a) MOJYJIU YUCeIl Z1 U Z2 |
0) cymMMy uncen Z1 ¥ 22,
8. [locTpoiiTe KOMIUIEKCHBIE YUCIIa B KOOPIUHATHON MIIOCKOCTHU:
Z1=- 3+ 5i, =4 -7i.
9. Haiinure 3HaueHue qpoou:

203,4:9—(5,39—7.,39)
3,71

14 9 3

10. B nByx kanuctpax 85 i OensmHa. Ilocrme Toro, kak W3 mepBOil KaHMUCTPHI BhUTHIN 3\4 e
COJEPIKUMOTO, a M3 BTOPOil - 5\9 e€ coaepKUMoro, BBISICHWIOCH, YTO BCETO BBUIMIIM 55 JUTPOB.
Ckonpko JIUTPOB OeH3nHa ObLIO B KaXI01 KaHUCTpE IIEPBOHAYAJILHO?

41



2.2 3ajanus 1J1sl TEKYIIero KOHTPoJIs pa3aeay«Kopuu, crenenu u jorapugpmsn
OnenuBaemsbie pe3ynbratel 00ydenus: OP1, OP2, OP4.

KoutpoJabHnas padora no pasaeny«KopHu, crenenu u jiorapupmbn

Bapuanr 1
Al. Boruncnure:

a) iz; 6)\7%-28 .52 6) (=3)"-2-48'9;  2)\J4256.
(45)
A2. YopocTtuTe 1715 OTPULIATENBHOTO aBbIpAKEHUE ’%/ —64\/61? .

B1. Ympocrture BepakeHue:

B2. Vpocrure Buipakenne: 4256a*b8c!?, ecnm a< 0, ¢ > 0.

C1. Haiiute 3HaYeHUE BBIPAKEHUs Q/(x -8, 5)6 + {‘/(x -12, 5)4 cecmn 9,2<x<12,2.

KonTpoabHasi padora no pasneny«KopHu, crenenu u Jjorapupmbny
Bapuanr 2

Al. Beryucnure:

a) X
2

(2J§)

A2. YrpocTtuTe Ui OTPUIIATEIILHOTO aBBIPAKECHUE ‘\/3 27a" .

( 1

9‘\/§ : E

Bl1. VY : .
IPOCTHTE BHIPAXKEHUE -~ %/5

B2. Vipocture Beipaxenue: 4/81a®b'?c*, ecnub <0, ¢ > 0.

C1. Haiiiure 3Ha4eHHe BBIPAKEHHS {‘/(10—)6)4 + \/(x —12)2 cecm 10,5<x<11,9.

32.28 54 6) §f0,064-30,16; 2 («/@ ) .
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2.3 3ajanus 1J1s TEKylero KOHTpoJs pasaeay«lIpsiMbie U MJIOCKOCTH B MPOCTPAHCTBE»
OnenuBaemsbie pe3ynbratel 00ydenus: OP1, OP2, OP6.

KonTpoabHnas padora no pazaeny «lIpsiMble 1 JIOCKOCTH B POCTPAHCTBE»
Bapuanr 1

Al. Inaronans kyOa paBHa 6 cm. Haiiure:
a) pedpo Kyoa;
0) KOCHMHYC yIJla MEX]ly IUaroHajbio Ky0a U MJI0CKOCThIO OJHOM U3 €ro rpaHeil.

A2. U3 TOYKHM K IJIOCKOCTU NPOBEICHBI JIBE€ HAKJIOHHbIE, paBHble 23 cM u 33 cm. Haiigute
paccTosiHAE OT STOW TOYKH JIO IJIOCKOCTH, €CIIU MPOEKIUU HAKIOHHBIX OTHOCSTCS Kak 2 :

3.

Bl. B pombe ABCD yron A pasen 60° cropona pomba paBHa 4 cm. llpamas AE
MEepIEeHIUKYIIIpHA TUI0CKOCTH poMba. Paccrosinue ot Touku E 1o npsimoit DC paBHo 4 cwM.
Haiigure paccrosinue ot Touku E 1o miockoctu pom6a u oT Touku A o miaockoctu EDC.

KonTpoabHnasi padora no pasaeny «IIpsiMmbie H IJIOCKOCTH B IPOCTPAHCTBE»
Bapuant 2

Al. OcHOBaHMEM TPSAMOYrOJIBHOTO MapaJUielenunesa CIyKWAT KBaApaT, JIUaroHallb

napasnenenunena papaa 2+/0 cM, a ero n3mepenns otHocaTes kak 1 : 1 : 2. Haiinure:
a) U3MEpEeHUs Napaiesienunea;
0) cUHYC yIJla MEKIy AMaroHaJblo Napajelenuneaa u MIOCKOCThI0 €r0 OCHOBAHMS.

A2. U3 TOukM K IJIOCKOCTH TMPOBEACHBI JABE HaKIOHHBIE, paBHbIe 10 cm m 17 cm. PasHocTh
MPOEKIMI ATUX HAKJIOHHBIX paBHa 9 cM. HaliiuTe mpoeKiuu 3TUX HAaKJIIOHHBIX.

B1. Yepes ocHOBaHuME Tpamnenuu MpOBEAEHA MIOCKOCTh, OTCTOAINAs OT APYroro OCHOBAaHMS Ha
paccrosHue a.Halimute paccrosHue OT TOYKM IEpecedyeHUs uaroHaiei Tparmeuud A0
9TOM MJIOCKOCTH, €CJIM OCHOBAHMSI TPANeIMM OTHOCSATCS Kak M X N.

2.4 3apanus 1JIs TEKy1ero KOHTpoJsi pasaeny«KomouHaTtopuka»
OnenuBaemsbie pe3ynbratsl 00ydenus: OP1, OP2, OP4, OP5 u T.x1.

KounTtpoJsbHas padora no paszaeny «KomonHaropuka»
I BapuanT

1. Ckosbkumu crioco0aMu u3 9 yueOHbBIX IPEIMETOB MOKHO COCTaBUTh PACIHCaHHE Y4eOHOTO
JHS U3 6 pa3au4HbIX YPOKOB?

2. VIMeroTcst IOMHUIOPBI, OTYpIibl, JyK. CKOJBKO Pa3IMYHBIX CAlaTOB MOKHO TMPHUTOTOBHTH,
€CJIM B KaK/IBIH canat JOJHKHO BXOJIUTH 2 pa3NUYHBIX BUJIA OBOMIEH?

3. CKOJBKO Pa3IMUHbBIX MATH3HAYHBIX YHCET MOKHO COCTaBUTH U3 mudp 1, 2, 3, 4, 5?

4. B Base crosar 10 kpacHBIX U 5 po30BbIX TBO3AUK. CKOJBKHMHU CIIOCOOAMH MOXHO BbIOPAThH
M3 Basbl ISTHh M'BO3IMK OJHOIO I1BETa?

5. Ha 3aBTpaK MOKHO BBI6paTB GYHO‘{KY, KCKC, IIPSAHUKHA UJIH IICUYCHLEC, 3alTUTh MOKHO Ya€M,
COKOM HJIN Ke(bI/IpOM. CKOJIIBKO BAapHWaHTOB 3aBTpPaKa eCTh?
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KonTpoabsHnas padora no pazgeny «Komonnaropuka»
II Bapuanrt

1. Ckoabkumu crioco0aMu MOTYT BCTAaTh B OUYepe/ib B OMICTHYIO Kaccy 3 uesioBeka?
CkonbKrMH crioco0amM# MOKHO BBIOPATh TpeX AEKYpHBIX U3 rpymmbl B 20 yenoBek?

3. CKOIBKO CyIIECTBYET pa3IM4YHBIX JBY3HAYHBIX UHCEN, B 3allUCH KOTOPBIX MOYKHO
MCI0JIb30BatTh UuGpsl 1, 2, 3,4, 5, 6, ecu UQPHI B 9UCIIE TOJKHBI OBITH PA3IMIHBIMU ?

4. CKOJBKUMH CITOCOOAMHU OJIMH MOYTATBOH MOYKET Pa3HECTH 7 MUCEM II0 CEMH aJIpecaMm.

5. B cembe 6 yenoBek, a 3a CTOJIOM B KyXHE 6 CTYy/IbeB. BbUIO perieHo Kakaplii Bedep mepes
Y)KHHOM PacCaKUBAThCS Ha 3TH 6 CTYIIbeB MO-HOBOMY. CKOJIBKO JTHEH CeMbH CMOTYT JIeJIaTh
3TO 6€3 MOBTOpEHUM?

2.5 3amanus 1J1s1 TEKYIero KOHTPoJs pa3aeay«KoopanHaTsl 4 BeKTOPbD»
OnenuBaemsie pe3ynbrarsl ooydenus: OP1, OP2, OP3.

KonTpoabHas padora no pazaeny «KoopauHatsl 4 BeKTOpbD)

Bapuanr 1
Al. N3006pa3uTte Ha pUCyHKE B3aUMHOE pacrojioxkeHue Touek A, B u C, ecnu:
- - - - - 1 -

a) AB=3AC: 6) AB=-2AC: 5 AC=EAB.

A2. ABCDA:B:C1D1 — mapanenenunen. Meauansl Tpeyroisanka BB1C mepecekarorcs B
- - - - - -

N
Touke M. Pasnoxure sexrop AM 1o Bektopam AA1=a, AB=b, AD=c.

A3. Inaronaim mapamenenuneqaABCDA1B1C1D1 nepecekatorcs B Touke O. [1pu kakom
- - - -

snauennu kerpaseuso cootnomenne AB+B,C,+CO=kC,A»

Ka)KILI;IfI JAC€Hb, BBIXO/J U3 1OMA, MBI CTAHOBUMCS YHAaCTHUKAMHU JOPOXKHOI'O ABMXXCHUS B POJIN
nemexoaa 100 B poJin BOHHTGHCﬁ. HpI/IBe,Z[I/ITe IIPUMEPHBI 3HAKOB IOPOKHOT'O ABUKCHU,
CBSI3aHHBIC C TEMOM BCKTOPBEI.

KonTpoasHas padora no pasaeny «KoopamHaTbl 4 BEKTOPbD)
Bapuanr 2

Al. N300pa3uTte Ha pUCyHKE B3aUMHOE pacrolioxkeHue Touek A, B u C, ecnu:
- - - - - 1~

a) AC=2AB; ) AB=-3AC; 5 AC= gAB.

A2. M — cepenuna ctoponsl AB napamienorpamma ABCD, O — npousBosibHas ToUka
- - - - - -

_)
IpOCTpaHCTBA. Paznoxure BCKTOD CM 10 BEKTOpam OA = a, OB = b, OC =C.

A3. lnaronanu napamnenenuneraABCDA1B1C1D1 nepecekarores B Touke O. Ilpu  kakom
- - -

k| CD+ DA+AO)|:A1C?

3HAaYCHUHN kcnpaB CIJIMBO COOTHOIICHUEC

Mo>kHO 1 PACCMOTPETH €JIb KaK IIPUMEP BEKTOPA, €CJIN 1a, TO OOBSICHHUTE HO‘-ICMY?



2.6 3amanus 1J1sl TEKYIEro KOHTPOJs pa3iey«OCHOBbI TPUT OHOMETPH I
OnenuBaemsbie pe3ynbratel o0ydenus: OP1, OP2, OP3, OP4.

KOHTpOJIBHaﬂ pRGOTa o pasaeJny «OCHOBBI TPUTOHOMETPUMN>

Bapuanr 1

Al. Yopocrute BeIpakeHHE:
a) 2tgt (1—sin2 t); 0) 7Tcos?t —5+7sint; g)sin (-t )+cos(~t)tg (-t).
A2. JIOKaKUTe TOXKIAECTBO: (1—Sin2t)(1+ tg 2'[) =1,

(m, )

3
A3. Haiigure 3nauenne (91, ecam COSt = — : t€| ;0 I

a7 2
Ad. Bormemure: @) €05420%  6)sin (-330°); ) tg(-60°).

ctgt +tg (-t) +Lg_(i)

B1. Yopocture BeIpakeHue: ] )
P P cost+sin(-t)  sint

KouTtpoJsbHas padora no paszaeny «OCHOBbI TPUTOHOMETPHH»

Bapmuanr 2

Al. Ynpocrture BeIpaxeHue:
a) 2ctgt (1— cos?2 t); 6) 9cos?t —6+9sin?t;  6)ctg (~t)tg (-t ) -sin? (-t).
A2. Jlokaxure Toxmectso:  SIN’ t (1+ ctg zt) —cos’t =sin’t,

3n
A3. Haiiture 3nauenne (g1, ecau COSt =-— , t €|( T, \| .

A4. Bounciire: @) COS(—10350 ); 6)sin1410°; 8) ctg (_4050 )

sint 1+ cost 2
+ =

B1. Yopocture BelpaxkeHue: ; ; .
p p 1+cost  sint  sint

2.7 3agaHus AJ15 TeKylero KOHTpoJs pasaeay«®yHKIuHM U rpapuxm»
OuenuBaemsble pe3yabTatel 00yuenus: OP1, OP2, OP3, OPS.

KonTpoabHnas padora no pazaeny «®@yHKuuu u rpagukm»
Bap aHT%
Al. Toctpoiire rpadpuk Gpynkuun: Y = SIN | X+ i
Lo
A2. Haiigute HanOombIee 1 HauMeHblIee 3HaueHne GpyHkuuun Y = COS X Ha oTpeske
[ 7. 3m ]
||_ 6 4 I
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3x?sin x

A3.Jlokaxure, 4T0 QyHKUHA ) = —, . fmwered HEYETHOM.

x-—16
[ToctpoiiTe rpaduk GyHKITUH.
BT cp ur nr c6 BC nH
15.4.16.4. 17.4. 18.4. 19.4. 20.4. 21.4.
1 00 06 12 18 00 06 12 18 00 OS5 12 18 0O 06 12 18 00 06 12 18 OO

KonTpoabHas padora no pasaeny «®@yHKIuM U rpapuxm»
Bapuanr 2

([ m)

Al. Iloctpoiite rpadpuk Qynkuun: YV = COS‘ X— I
3
N

A2. Haiinute HanOoJpIIee 1 HaMMeHbIee 3HaueHne Gpynkunn Y = SIN X Ha oTpeske

[ n 3n]
||_ 4 2 I
x% COS X
A3 . Jlokaxure, 4t0o QyHKUMS Y = —, , fBIieTCA YETHOM.
X—4

[TocTpoiite rpaduk GyHKIHN.

2.8 3ajanus 1J1s TEKYIIEro KOHTPOJIsA pa3aeay«VHOrorpaHHUKY U KPYIJible TeJaa»
OnenuBaemsbie pe3ynbTatel o0yuenus: OP1, OP2, OP4, OP6.

KonTpoabHas padora no pasaeny«MHOrorpaHHMKH H KPYIJIbIe TeJa
Bapmuanr 1

Al. OcHoBannem mupamuasl DABC sBisieTcst npaBuiibHbIN TpeyroasHuk ABC, cropona
KoToporo paBHa a.Pe6po DA nepnenaukyssipHo k mockoctu ABC, a minockocts DBC
cocraniser ¢ miockocteio ABC yron 30°. Haiinute muomans 60KOBOM MOBEPXHOCTH
MIUPAMUIBI.

A2. B npsamoyronsHoM mapamtenenunene ABCDA;B:C:D; AD =2, CD=4, AC=3 \/g ,

Haiigure mnomaan 60K0BOM U OTHOM MOBEPXHOCTH MapaJuiesenuIiea.
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B1. PaGouwnii u3rotoBuin pesepByap umHApudeckoil Gopmel. Ecnu ero Beicota — 8§ M, AnmuHa
OKpY>KHOCTU OCHOBaHHUA — 30 M, paanyc ¢ OKpY>KHOCTH OCHOBAaHMsI paBeH 3,5 M, a BbICOTa
paBHA AMaMETPYy OCHOBaHUs, TO KakoB OyneT oObeM pe3epByapa?

KonTpoabHas padora no pasneny«MHOrorpaHHMKH H KPYTJIble TeJIa)

Bapuanr 2

Al. OcuoBanuem nupamuasl MABCD sBnsiercsa kBaapat ABCD, pedbpo MD neprieHaukynspHo
K IJI0cKocTu ocHoBanus, AD = DM = a. Haiinute momiaaps 60KOBON OBEPXHOCTH
MUPAMUIBL.

A2. B npsimoyronsrHoM mapamnenenunene ABCDAiB:1C:D; AB=3, BC=2, AC, =7,
Haiinure momaayn 60K0BOM M MOTHOM MOBEPXHOCTHU Mapauiesienumne/a.

B1l. Cpapuiuky HeoOXOIMMO HW3rOTOBUTh OyHKep, HMeEIMmUi ¢GopMy MNpaBUIBHOMN
YETBIPEXYTrOJIbBHOW MPU3MBI, JJIMHA CTOPOHBI OCHOBaHUs KOTOPOro paBHa 1,2 M, BeIcOTa —
2,4 M. CKOJIBKO CTaJIM HEOOXOAMMO JIJIsl BBITIOJIHEHUST paboThI?

2.9 3ananus 1J151 TEKylIero KOHTpoJs pasaeay«Havana MaTeMaTu4ecKoro aHaJm3ay»
OnenuBaemsie pe3ynbrarel ooyuenus: OP1, OP2, OP3, OPS.

KonTpoabHasi padora no pazaeany«Ha4vana maTeMaTHyecKOro aHajau3a»

Bapuanr 1
Al. Haitnute mpou3BoIHYIO (yHKITUH:
2
a) x° + 2x? —5; 6)2x + _; 8) 6\/;; 2)2sinx |
X
6 2x°
x -
A2. Haligute npou3BOIHYIO (QYHKITUH: a) ? +—-12 ( 0) \4 COS(5X 1)
. T T
A3. Haiiiure 3HaueHHe IPOM3BOJHON (PYHKIIUH f (x) =5sin | X—== | B TOUKE X =—""

L0 °
BI1. Haﬁzu%Te 3HAUEHUS X, MPHU KOTOPHIX 3HAYEHUSI MPOU3BOJIHON (PYHKIUU
x°  3x

f (X) = — +2x-1 OTpHULIATEIILHEI.
3 2
X
B2. Pemmre ypasuerne [ '(X) =0, ecmm F(x)= E+ CosX.
' 2 1
C1. 3apaiite opmymnoit XoTst ObI 0IHY QYHKITUIO f (X) y €CJIIA f (X) =3 - cos2 x

KonTpoabHnas padora no pasneny«Hauyana maTemMaTH4ecKOro aHaau3a»
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Bapuanr 2
Al. Halizute npou3BOIHYIO (DYHKITUH:

2
a) 235 -3x%-12;  0)4x— _; 6) 2<Jx;  2)15cosX .
X 6
2 4x
A2. HaiiiTe IpOM3BOHYIO (yHKIIHH: a) 7 - 3 +2; 0) 3sin (4X — 5) ,

A3. Haitnure 3Ha4eHUE 11 01/133%1{&\)171 o
Gymam 1 (X) = 2COS| X+ | B TOUKE X =—

N Cf
B1. HaiinyTe 3HaueHus X, Ipu KOTOPBIX 3HAUEHUS IPOU3BOAHON (QYyHKINU

K Tx?
f(x)= 3 - > +9 orpumarensHeL

X ;
B2. Pemmre ypasuerne f'(X) =0, ecm f(X) = 5 —sinx,

1
sin? x

C1. 3anaiite Gopmymnoii xotst 661 oy byrxumo 1 (X) , ecm f/(X) = 4x% —

2.10 3agaHus 1J151 TeKyIero KOHTPoJis pasaeny«HTerpaa u ero npuMeHeHue»
OnenuBaemsie pe3ynbrarel ooyuenus: OP1, OP2, OP3, OPS.

KonTpoabHasi padora no pazaeny«HTerpass u ero npuMeHeHue»
BapuanTt 1

Al. Haitgure oOmuii Bu mepBooOpasHbIX A1 PyHKIUN f (X) :
. X
a) f(x)=-5; 0) f(><)=smE .

A2. Haiiure nepBoo6pasuyto st byukuun T (X) = 3x? —1, rpaduk KOTOpO¥ IPOXOJUT Uepes
TOYKY M(l;—l)

A3. Beruucinure uHTErpat:

T
3

a) J;(4x3 —1)dx; 6) icos 2xdx

6

2

B1. Haiinute mnomans GUrypsl, orpaHU4€HHON TUHUAMU ) = 6x—x° u y=x+ 4.

B2. Haiiaure niomans GpUrypsl, OrpaHU4eHHON JTUHUSMU ) = x’+1m y=3—x.
5
C1. IToctpoiite rpaduxu GyHKIUH Y= —1» y=6-X. Bprunciure miomans burypsl,
X
OTPaHUYEHHOU STUMU JTUHUSIMH.

C2. Haitaure niomaas GUIyphl, OrpaHUYEHHON TMHUAME ) = VX, V= 2 nx=9.
KonTpoabHnas pabora mo pasgeny«/HTerpaJ u ero npuMeHeHue»

48



Bapuanr 2
Al. Haiigute o0t Bua epBooOpa3HbIX i QyHKIMN f (X) :

a) f(X)=E7J 6) f(x)=cos4x .

A2. Haiizure nepoo6pasuyto s pyuxuuu 1 (X) = 6x2 +1, rpaduk koTopoii IpoxoauT depes
TOYKY M(l;—4)

A3. Bpruncnure uHTErpa: 2
a) 3 (x2 +2x+3)dx; 6) = sin xdx

B1. HaiiguTe muomaas GUrypel, OrpaHUYeHHON TUHUSMH Y = —12x —3x? u y= —6x .

B2. HaiinuTe nnomanas GUrypsl, orpaHU4€HHON JIUHUAMU ) = x>-1u y=1-x.

. o 3
C1. INocrpoiite rpaduku Gyrkmuit ¥ =X , ¥ = +/x . Beruncnure miomans GUrypsl,
OTPAaHUYEHHOU TUMH JINHUSIMH.

C2. Haiigute mnomaab GUrypsl, orpaHMue€HHON JTUHUSMU

T T
y=C00SX, y=0um x=—" mwx="—,

4 4

2.11 3apanus AJs1 TEKYLIEero KOHTPOJIA pa3aeay«jaeMeHTbl TeOPUH BEPOSITHOCTEH 1
MATeMaTHYeCKOl CTATHCTUKH
OnenuBaemsbie pe3ynbratsl 00ydenusi: OP1, OP2, OP4, OP5 u T.x1.

KonTpoabHasi padora nopasaeny«jeMeHThl TEOPUU BEPOSITHOCTEH M MaTeMaTH4YeCKOM
CTATHCTHKID)

Bapmuanr 1

1. i3 100 akkymyasTOPOB 3a TOJl XpaHEHHUs 7 BBIXOIUT U3 cTpos. Haymauy
BBIOMPAIOT 5 aKKyMYIsTOpoB. OnpenenuTs BEpOATHOCTh TOTO, YTO CPEAH HUX 3
HCIPABHBIX.

2. 1. HaiinuTe 4ncIOBbIE XapaKTEPUCTUKH CITyJalHbIX BETUYHH, 3aJJaHHBIX
PSAIOM pacrpeeneHus:

3 4 5 -1 3 4 6

a) X: 05 01 b)Y: 035 | 030 ] 010| 025

ITocTpouTh MHOTOYTOJIBHUK PacpeeIeHUs CTydaifHbIX BEJTHMUHH.

5. 13 ypHBI, B KOTOpOii HaxoaTcst 12 OenbIX U 8 YepHBIX 1apOB, BBIHUMAIOT Hayjauy JBa
mrapa. KakoBa BEpOsITHOCTb TOTO, UTO 00a I1apa OKaXKyTCsl YePHBIMH?

6. IIpu urpe B 1010 Mcnonb3ytoT uiku ot 1 1o 90. Haynauy BeIHMMaIOT OJHY (PUIIKY.
KakoBa BepossTHOCTb cOOBITUSI A- «HOMEp QUIIKHU AenuTcs Ha 10»

B- «Homep durku genutcs v Ha 5, U Ha

9 C — «aomep ¢uiku menbie 100»
D — « Homep ¢uuiku yucio 77»
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KonTposabHasi paGoTa nmopasaeny«1eMeHThl TEOPUH BePOSTHOCTE 1 MATeMaTHYeCKOH
CTATHCTUKI)

Bapuanr 2

1. YerpoiicTBo, cocrosiiiee U3 MATH HE3aBUCUMO PaOOTAIOLINX IEMEHTOB, BKIIIOYACTCS
3a BpeMs t. BeposATHOCTh 0TKa3a KaX10ro U3 HUX 3a 3To BpeMs paBHa 0,2. Haiitu
BEPOSITHOCTh TOTO, YTO OTKAXYT TPU JIEMEHTA.

2. Haiigure yncioBble XapaKTEPUCTHKH CITy4aiHBIX BEJIMYHH, 33JaHHBIX

PAIOM paclpeneneHus:

3 4 5 -1 3 4

a) X:

0,5 01 ) Y: 0,35 0,30 0,10

0,25

[TocTponTh MHOTOYTOJIEHUK PACTIPEICICHUS CITyIaifHbIX BEJTHUMH.

5. OnHOBpEMEHHO OpOCAIOTCsl IBE UTPAJIbHBIE KOCTH, HA TPAHSIX KOTOPBIX HAHECEHBI OUKH 1,
2,3,4,5, 6. KakoBa BepOsSITHOCTb TOTO, YTO CyMMa OYKOB, BBITIABIIIUX HA JIBYX KOCTSX,

paBHa BOCbMU?

6. Ha xaproukax nHanmcansl yncia ot 1 no 100. Haynauy BerHIMaiOT 0HY KapTouky. KakoBa
BEPOSTHOCTH COOBITH?

A- «HOMEp Ha KapTOUKe JeIUTCs Ha 5» B-

«HOMEp Ha KapTOUKe JICTUTCS 1 Ha 7, ¥ Ha 9»

C — «noMep Ha kapTouke MeHbIe 200»

D — « Homep Ha kapTouke yncio 13»

1. KoHTpO/IbHO-01leHOYHbIe MAaTePUAJIbl HTOTOBOI0 KOHTPOJIS

OnenuBaemsbie pe3ynbTaTtsl 00ydeHusi: OP1, OP2, OP3, OP4, OP0S5, OP06, OP07, OP08

IIucbMeHHast IK3aMeHANMOHHAsI Pa00Ta 110 MATeMaTHKe
Bapuant Nel
IIpu BpImosiHeHuu 3aganuii 1-10 3anuiuuTe X0 pelieHusi M NMOJy4YeHHbI 0TBeT.

1. Ha aBto3anpaBke kineHT oTaan kaccupy 1000 pybneit U mompocun 3aauTh OCH3UHA 10
nosiHoro Oaka. Llena 6en3una 28 py0. 60 xon. Cnaun kinueHT nosryuuia 342 py6. 20 kom.
CKonpKO TUTPOB O€H3MHA OBLIO 3aIUTO B O6aK?

2. CtpoutenbHolt pupMme HYyXHO Tpuobdpectu 50 KyOOMETPOB CTPOUTENBHOTO Opyca. Y Hee
ecThb 3 mocraBmuka. CKOIbKO pyOieil mpuaeTcs 3aluiaTuTh 332 CaMyl0 JEIIEBYIO TOKYIKY
¢ noctaBkoi? LleHbI 1 ycroBUs JOCTaBKH NMPHUBEACHHI B TAOIHIIE.

IlocraBumk Croumocts Opyca (p. 3a CrouMocCTh JOCTaBKU
M°)
A 3500 10700
b 4700 8700
B 3600 8700

3. Haiimure kopenb ypaBHenus x> — 7x — 18 =0. Eciu ypaBHeHHe uMeeT Goliee 0J1HOrO
KOPHS, YKQ)KUTE MEHBIIUHN U3 HUX.

4. Haiigure KOpeHb ypaBHEHUS /6 —4x = 2.
HaiinuTe xopeHs ypaBHenus 4x? —27 = -X

50




10.

11.
12.

13.
14.

N oo a &

10.

11.

12.

13.
14.

Vrpocrtute Belpakenue 32°°b"

x+11

Haitnure xopeHb ypaBHEHUS (1 \| = i .

\3) 81
Hai 4 N 2

aliInTe KOPEHb YPAaBHEHUS e 3

Haiiyure kopens ypasrenus log;(3x—9)=log, 62.
Haiinure xopeHps ypaBHEHUs Y 3.

x+7

Ipu Beinonennu 3aganuii 11 — 14 3anummre X0/ pelieHUs U MOJTYy4YeHHBIH OTBeT
Haitaure sxetpemMymbl GyHkiun y=2X3+12x%+18x-4
Haitnure nanbonblnee 1 HauMeHblIee 3HaYeHNs QyHKIMM Y = 2X%-12X-1 Ha OTpeske
[2:6].
O6bem mapa paseH 367 cm®. Haiiure wiomais MOBEPXHOCTH II1apa.
B tpeyronsanke ABC yron C pasen 90°, cos A=0,28. Haiimute Sin A.

ITucbMeHHAasi IK3aMeHAUMOHHAs padoTa o MaTeMaTHuKe
Bapuant Ne2
Ipu Bpimoanennu 3aganuii 1-10 3anumuTe X0 penieHusi M MOJy4eHHbIH OTBeT.

1 xunoBarT-dyac 31ekTpodHepruu crouT 1 pyonp 40 xomeek. CueTduk 3J€KTpodHepruu 1
anpess nokasbiBal 75624 xwmnoBarT-yac, a 1 mas mokassiBan 75820 KWJIOBAaTT-4acos.
CKkoJibKO pyOJiel HY>)KHO 3aIUIaTUTh 32 DJIEKTPOIHEPTHUIO 32 anpeiib?

Jns mepeBo3ku 65 ToHH rpy3a Ha 1800 KM MOKHO MCHOJIB30BaTh OJHY W3 TPEX KOMITAHHM.
CrouMoCTh MepeBO3KH U TPY30MO0bEMHOCTh ABTOMOOMIIEH ISl KaXKJOW KOMITAHUM YKa3aHbI
B Tabmuie. CKOJIbKO pyOJIei MpUIETCs 3alIaTUTh 32 CaMYIO JICIIEBYIO MTEPEBO3KY?

Komnanus CTronMoCTh NepeBO3KU ['py3onoabeMHOCTh
OJIHUM aBTOMOOMIIEM (PYO. aBTOMOOWJICH (TOHH)
Ha 100 kM)
A 4200 4
b 6100 6
B 11600 12

Haiinurte xopeHs ypaBHeHus 2x°+ x - 21= 0. Eciiu ypaBHeHHe UMeeT 60J1ee 0JHOr0 KOPHS,
YKQKUTE OOJIBIINN U3 HUX.

Haiigute kopens ypaBHeHus + 7x+15 =8.

Haiigute kopens ypaBHeHus: 112 —6x =X
5 [1 115 d 10
1

10-3x
Haitnure xopeHb ypaBHEeHUS (i\‘ ==,

\32) 2
. 4 2
Haiinute kopeHb ypaBHeHUs: _ x =—3 _

6 3
Haiimure kopens ypaBHenns log,s(3x — 9) =log (x —17).
x-9
x —_—
IIpu Beinonnennu 3aganuii 11 — 14 3anummre X0 pelieHUs U MOJTYy4YeHHBIH 0TBeT
Haiiure skctpeMymbl Gynkimu y=2x3-15x*+36x-1

YupocTtute BoIpaxeHue

Haiinure xopeHs ypaBHEHUS 6

Haiigute HaubomnbIiee 1 HaMeHblee 3HAaYeHUS QYHKIHH Y = 2x2-20x+5 Ha OTpe3Ke [1;8].

[Tnomans Gonbioro kpyra napa pasia 1. Haiinute miomaas moBepXHOCTH Iapa.
B tpeyronsauke ABC yron C pasen 90°, cos A=0,39. Haiinue Sin A.
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Onucanue CHCTEMbI OIICHUBaAHUHA

IIpu oneHMBaHUM HCIOJIB3yeTCs S-OajulbHAs CUCTEMA. 3a4€THOE 3aJaHHE COCTOUT M3 15
3aaHuil. 3a KaKJ10€ NPAaBUJIbHO BBIIIOJHEHHOE 3a/laHUE HA4YMUCIA0TCA Oaibl. MakcuMalbHOE

KOJIMUECTBO OaJIOB — .

OueHka BeICTaBasAeTCAa corinacHo mkaine: Oumenka «5» - 90 — 100 oaioB

Onenka «4» - 0ajra
Onenka «3» - dania

WJIA TaK
IIpoueHT NpaBUJIbHO BHINIOJTHEHHBIX Ouenka
3aJaHM i
80%-100% OTJIUYHO
60%-80% XOPOIIIO
40%-60% YJIOBJICTBOPUTEIILHO
0%-40% HEYIOBJICTBOPHUTEITBHO
WA TaK

OreHka «5» - OTBETHI Ha BOTIPOCHI JaHbI B TIOJJHOM 00bEeMe, BCE 3aaUd PEIICHBI BEPHO.

Onenka «4» - 0TBETHI Ha BOMIPOCHI IaHBI B IOJTHOM 00beMe, BCE 3a/1a4M PEIIeHbl BEPHO, HO

A0OMYIIECHBI HCTOYHOCTH WJIN HECYINICCTBCHHEBIC OIMOKHU npu O(l)OpMJ'ICHI/II/I JOKYMCHTOB.
OHGHKa «3» - OTBETHI HA BOITPOCHI JaHbI, BCC 3aJa4r PCIICHBI, HO JOITYIICHBI CYIIICCTBCHHBLIC

OLITMOKHA ¥ HETOYHOCTH.

OHGHKa «2» - OTBETHI Ha BOITPOCHI HE JaHBI, 3aJa4 HE PCUICHBI.

uT.a.
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