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1. TACHOPT PABOYEH ITPOTPAMMBI OBIIEOBPA3OBATEJIBHOI'O
YYEBHOI'O ITIPEJIMETA MATEMATHUKA

1.1. Obnactp mpuMeHeHHs paboyei MporpaMmbl
PaGouas nmporpamma o01eo0pa3oBaTeIbHOTO yueOHOTo peamera «MaTemMaTukay sBIsIeTCs
4yacThlo oOpaszoBarenbHOU rporpammel 34.02.01 Cectpunckoe Jieso.

1.2. Mecro o6meo0Opa3oBaTebHOTO y4yeOHOTO TpeAMeTa B CTPYKTYpe 0Opa3oBaTelbHOU
POTPaMMBI

OOmeoOpa3oBarenbHblil  yueOHbI npeamer «MaremaThka» SBISeTCS NPO(UIBHBIM
y4eOHBIM ITPEeIMETOM 00111e00pa30BaTEIBHOTO IUKIIA 00pa30BaTEIBHOMN IPOTPaMMBI.

1.3. Lemn um 3amaun oOmE0Opa3OBaTENIbHOIO Y4e€OHOTO TMpeamMera — TpeOOBaHUA K
pe3ynbTaTaM OCBOCHHS 0011e00pa30BaTeIbHOrO Y4eOHOr0 MpeameTa

Coneprkanue nporpaMmbl «MatemaTika) HapaBiIeHO HA JOCTHKEHHUE CIEAYIOMINX HeJiei:

* obecrieueHne chOpMUPOBAHHOCTHU MPEICTABICHHI O COIUANBHBIX, KYJIIbTYPHBIX U
UCTOPUYECKHX (haKTOpax CTAHOBJICHHS MAaTEMAaTUKH;

* obecrieueHne chOpMUPOBAHHOCTHU JOTHUECKOT0, AITOPUTMHUUECKOTO U MAaTEMaTHYECKOTO
MBIIUICHHUS,

* obecrieueHne chOpMUPOBAHHOCTH YMEHUI IPUMEHSTh MTOJIYY€HHbIE 3HAHUSI IPU PELICHUH
pa3JIMYHBIX 3a/1a4;

» oOccrieueHre  CHOPMUPOBAHHOCTH  TPEJCTABICHUA O MaTeMaTHKE KaKk  YacTh
0011eUeI0BeYeCKOl KyIbTyphl, YHUBEPCATHHOM SI3bIKE HAYKH, MTO3BOJISIONIEM OMUCHIBATH U
M3y4aTh pealbHbIE TPOLIECCHI U SIBJICHUSI.

B pesynpTare ocBoeHUst 00IIE00pa30BATEIBHOTO YYeOHOrO MpeaMeTa OO0YyJaroIIHics
JA0JIKEeH UMeTh MPAKTUYECKUH ONBIT:

— WccieaoBaHus (MOJICTHUPOBAHHMS) HECIOKHBIX MPAKTHYECKUX CUTYAIM HA OCHOBE M3Y4YEHHBIX
dbopMyJT U CBOKCTB GUTYD;

— BBIYHCIICHUA OJINH, HHOHIaﬂeﬁ 1 00BEMOB PC€ajIbHbIX 00BEKTOB npyu PCIICHUU MPAKTHUYCCKUX 3a/1aY,
HCIIOJIb3YS IIPU HCO6XOI[I/IMOCTI/I CIIPABOYHUKH, BBIYUCIIUTCIILHBIC YCTpOﬁCTBa;

— aHajM3a pealibHbIX YMCIIOBBIX JaHHBIX, IPEJCTABICHHBIX B BUJIE TUarpaMM, rpad)uKoB;

— aHanu3a MHPOPMALMK CTATUCTHYECKOTO XapaKTepa;

— TIOCTPOCHUSA U UCCIICAOBAHUA HpOCTCI;’IHIPIX MaTEeMaTHUYCCKUX MOHCHCﬁ;

—  peIICHHS T'eOMETPHUYCCKUX, PU3MIECKUX, IKOHOMUIESCKUX M APYTUX NPUKIAIHBIX 33124, B TOM
YHCIIe 33/1a4 Ha HauOOJIbIINE U HANMEHBIIINE 3HAYCHUSI C TIPUMEHEHUEM arnapaTa
MaTeMaTHYECKOTO aHaJIH3a;

— MPaKTHYECKUX PAaCcUeToB MO (Gopmysam, BKIOUast GOpMYJIbI, COAEPIKAIINE CTEIICHH, PaTHKAIbI,
Jorapu(Mbl ¥ TPUTOHOMETPUYECKHEe (QYHKIMH, UCTIONB3Ys 10 HEOOXOAMMOCTHU CIIPAaBOYHbIE
MaTcpUuajibl U HpOCTeﬁMHC BBIYHCJIINTCIIBHBIC YCTpOﬁCTBa;

— OIIMCaHUuA U UCCIICA0BAaHUSA C IIOMOIIIBIO q)YHKHI/Iﬁ PpCaIbHBIX SaBHCHMOCTCﬁ, mpeaACTaBJICHUA UX
rpaduyecky;

— HMHTepHpeTanyu rpauKoB peabHbIX MPOIECCOB;

—  NpUOOpETEHHUS MPAKTUYECKOTO OMbBITA eI TSIbHOCTH, MPEAIICCTBYIOIICH MTPOPECCHOHAIBHOM, B
OCHOBE KOTOPOH JIS)KUT JaHHBIM y4eOHBINH peaMET.

B pesynprate ocBoeHUs 0011€00pa3oBaTENbHOTO yUeOHOTO mMpeaMera OOyJaroIIuiics
J0JIZKEH YMeTh:
—  COOTHOCHTbH IJIOCKHE T€OMETPUUECKHE (PUIYPhI U TPEXMEPHBIE OOBEKThI C UX OMUCAHUSIMH,
yepTeKaMu, H300PKCHUSIMHU; Pa3INYaTh U AHATU3UPOBATH B3AUMHOE PACIIONIOKEHHE QUTYD;
- I/I306pa)KaTB TCOMETPUICCKUE (1)I/I1"ypBI 1 TCJIa, BBIMIOJHATH YCPTECXK IO YCJIOBUIO 3a/1a4YU;



—  pelaTbh FeOMETPUUYECKHUE 3a/1a4i, OIMPAsCh HA U3Y4YEHHbIE CBOMCTBA IUIAHUMETPHUUECKUX U
CTepeOMETPUUECKUX (PUTYP M OTHOIICHUN MEXIY HUMH, IPUMEHSS alre0pandeckuil u
TPUTOHOMETPUYECKUH ammapar;

—  NIPOBOJUTH JOKA3aTENIbHbIE PACCYXKIEHHS [IPU PELICHUH 3a/1a4, J0Ka3bIBaTh OCHOBHBIE TEOPEMBI
Kypca;

—  BBIYHCIIATH JIMHEWHBIE AJIEMEHTHI U YTJIbI B IPOCTPAHCTBEHHBIX KOHPUTYpAIHIX, 00bEMBI U
TUTOIIATA TIOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ M UX MPOCTEUIITNX KOMOMHAINH;

—  IPUMEHATh KOOPAMHATHO-BEKTOPHBINA METOA JUISl BHIYUCIICHHSI OTHOLIEHUM, PACCTOSIHUM U YIJIOB;

—  CTPOMTbH CEUEHHs] MHOTOIPAaHHUKOB M N300pakaTh CEUYEHUs TeJl BPALLCHHUS;

—  pemaTh MpocTelIe KOMOMHATOPHBIE 3a/1a41 METOIOM Iepedopa, a TAaKXKe C UCIIOIb30BaHHEM
U3BECTHBIX (hopMyI1, TpeyroibpHuka [lackans;

—  BBIYMCIATH KO3 dunmeHTs 6uHoMa HproToHa 1o hopMysie ¥ ¢ UCIIOIB30BaHUEM TPEYTOJIbHUKA
ITackans;

—  BBIYHCIIATH BEPOSITHOCTU COOBITHH Ha OCHOBE ITOJICUETA YUCIIAa UCXOA0B (IPOCTEUIINE CITy4yan);

—  pelaTh pallMOHAaJbHbIE, IOKA3aTeIbHbIE U JIOTapU(PMHUUECKUE YPaBHEHUS 1 HEPABEHCTBA,
UppalrOHaIbHbIE U TPUTOHOMETPUUYECKHE YPABHEHUS, UX CUCTEMBI;

—  JIOKa3bIBaTh HECJIOXKHbIE HEPABEHCTBA;

—  pelaTh TEKCTOBBIE 33[]a4l C TIOMOILBIO COCTABIICHUS] YPABHEHUI U HEPABEHCTB, HHTEPIPETUPYS
pe3yJIbTaT C y4eTOM OIpPaHUYEHUH YCIOBUS 33]1a4H;

—  K300pakaTh Ha KOOPJMHATHOMN IJIOCKOCTH MHOXECTBA PEIICHUH ypaBHEHUH U HEPABEHCTB C ABYMsI
HEPEMEHHBIMU U UX CUCTEM;

—  HaxXOAWTh NMPHUOJIKEHHBIE PEIICHNS YPAaBHEHUH U UX CHCTEM, UCIIOIb3Ys TpapuuecKuii METOS;

—  pelaTh ypaBHEHHUs, HEPABEHCTBA U CUCTEMBI C IPUMEHEHHEM I'papUUeCKUX IpeICcTaBICHUMH,
CBOWCTB (DYHKIIM, IPOU3BOTHOM;

—  HaxXOAUTh CyMMY OE€CKOHEYHO YyObIBaroIlell FeOMETPHUUECKON MPOrpeccui;

—  BBIYMCIJIATH MPOU3BOIHBIE U MIEPBOOOPA3HBIC SJI€MEHTAPHBIX (DYHKUUH, MPUMEHSISI TpaBHiIa
BBIYUCIICHHS IPOM3BOTHBIX U MEPBOOOPA3HBIX, HCIIOIB3YsI CIPABOYHBIC MaTEPHAIbI;

—  HccienoBaTh (PYHKIMU M CTPOUTH UX IpaUKH ¢ IOMOLIBIO IPOU3BOIHOM;

—  pemaTh 33Ja4u C MPUMEHEHUEM YpaBHEHHUs KacaTeIbHOH K rpaduKy QyHKINHU;

—  pemaTh 33Ja4d Ha HaXOK/€HHE HauOOJIBIIEro M HAUMEHBIIEro 3HaueHHs! QYHKIIMU Ha OTPE3KE;

—  BBIUMCIIATH IUIOLIA/(b KPUBOJUHEHHON Tpanemnuu;

—  OmnpeAemATh 3HaYeHUe (PyHKIMU 1O 3HAUEHHUIO apTyMEHTa IPH PAa3JINYHBIX CIIOCO0aX 3a1aHHs
[10%319012178

—  cTpouTh rpadMKu U3y4eHHBIX (DYHKIMH, BBITOIHAT Peo0pa3oBaHus IpaHKoB;

—  ONMCHIBATh MO TpaduKy u 1o (HopmyJe MOoBEICHHE U CBOMCTBA (QYHKIIHIA,

—  pemaTh ypaBHEHHUS, CHCTEMbI YpaBHEHUH, HEPABEHCTBA, UCTIONIb3YS CBOMCTBA (DYHKIMN U UX
rpaduyeckue npeacTaBIeHMs;

—  BBINOJIHATH apU(PMETHUUECKUE IEUCTBUS, COUETas YCTHBIE U MUCbMEHHbIE IPUEMBI, TPUMEHEHUE
BBIUHCIUTEIbHBIX YCTPOICTB;

—  HaxXOJAWTh 3HAUEHHS KOPHS HATypaJIbHOW CTENIEHH, CTETIEHH C PAllMOHAJIbHBIM ITOKa3aTeleM,
Jorapugma, UCTob3ysl IPU HEOOXOIMMOCTH BBIUUCIUTENIbHBIE YCTPONCTBA;

—  TI0JIb30BAThCS OLIEHKOW M NMPHUKHUIKOM MPHU NPAaKTUYECKUX pacyeTax;

—  TPUMEHSATH MOHATUS, CBSI3aHHBIE C IETMMOCTBIO LEJIbIX YHCEN, IPU PEIIEHUH MaTEMaTHYECKUX
3a/1ay;

—  HaxXOAWTh KOPHH MHOTOWICHOB C O/IHOM NEPEMEHHOM, pacKyIabIBaTh MHOTOWIEHBI HA MHOXKUTEIH;

—  BBIINOJIHATH JAE€HUCTBUS C KOMIUIEKCHBIMU YUCIIAMH, IOJIb30BATHCS T€OMETPUUECKOM
UHTEpIPEeTALUe KOMIUIEKCHBIX YHCEI, B IPOCTEHINX CITydasiX HAXOJUTh KOMILICKCHbIE KOPHU
YPaBHEHHUH C JE€MCTBUTEIBHBIMU KOYPPULIUEHTaMU;

—  NIPOBOJUTH NMPEOOPa30BAHMUS YUCIOBBIX U OyKBEHHBIX BBIPDAKCHHH, BKITIOUAIOIINX CTETICHH,
panuKanbl, J0rapu(mMbl 1 TPUTOHOMETPHUYECKUE (DYHKIINN.

B pesynprare ocBoeHus 0011e00pa3oBaTeNbHOrO y4eOHOro mpeaMeTa OOy4aroIuics

JMOJI7KEH 3HATh:

— 3Ha4YeHHE MAaTEeMaTU4eCKOM HayKM JJIS pelleHus 3a/1a4, BOSHUKAIOLINX B TEOPHH U TPAKTHKE;



— I[IHAPOTY U OTPAaHUYEHHOCTh MPUMEHEHUS MAaTEMAaTUUECKUX METOJIOB K aHAIU3Y U
WCCJICJIOBAHMIO MPOIIECCOB U SBJICHHUH B IPUPOJIC U OOIIECTBE;

— 3HauYCHHUE MPAKTHUKHU ¥ BOMPOCOB, BO3HUKAIOIIMX B CAMON MaTeMaTHKe, JUisl JOpMUPOBAHUS U
pa3BUTHS MATEMAaTUYECKON HAYKH;

—  HJIeW pacUIMpPEHUS YMUCIOBBIX MHOYKECTB KaK CIIoco0a MOCTPOCHUS HOBOT'O MaTEMaTHIECKOTO
arnmapara JJisl pelieHHs MPAKTHUeCKUX 3a/1ad U BHYTPEHHUX 3a]1a4 MaTeMaTHKU;

— 3HauYCHHUE WJEH, METOJIOB M PE3Y/IbTAaTOB aJIreOphl 1 MATEMATHICCKOTO aHAIHM3a JIJIsl TIOCTPOSHUS
MOJIeNIel pealbHbIX MPOLIECCOB U CUTYyAIUH;

— BO3MOXXHOCTH F'€OMETPUU ISl OMMMCAHUS CBONCTB peaJbHbBIX MTPEAMETOB U UX B3aUMHOTO
PaCIIONOKEHUS,

—  YHHUBEPCAJIbHBINA XapaKTep 3aKOHOB JIOTMKH MaTEMaTHYECKUX PACCYKJIEHUN, UX IPUMEHUMOCTD
B PA3IMYHBIX 00JIACTSAX YEIIOBEYCCKOU JACSITEILHOCTH;

—  pasiauume TPpeOOBAHUM, MPEABIBISAEMBIX K I0KA3aTEIbCTBAM B MaTeMaTHKE, ECTECTBEHHBIX,
COIMANIbHO-3KOHOMUYECKHUX U TYMaHUTAPHBIX HayKaxX, Ha MPAKTHKE;

—  POJb aKCHOMAaTHUKH B MaTeMaTHKE;

— BO3MOXHOCTH MIOCTPOCHMSI MATEMATHUYECKUX TEOPHI Ha aKCHOMATHUECKOW OCHOBE;

— 3HAYCHHE aKCMOMATHUKH JUI APYTUX 00JIacTel 3HAHUS U JJIs IPAKTHKY;

— BEPOSITHOCTHBIN XapaKTep Pa3IMYHbIX MPOIIECCOB M 3aKOHOMEPHOCTEN OKPYKAIOIIET0 MUPA.

Komnerenimu,

KOTOpble  (OpPMUpPYIOTCSI B pe3yjibTaTe  OCBOCHHUS  JaHHOHU

0011e00pa30BaTeILHOTO YU€OHOTO MPEAMETa:

B pamkax mporpammbl y4eOHOH JUCHMILTAHBI OOYYAIONIMMIECS OCBAMBAIOTCS JTHYHOCTHBIC
(JIP), meranipenmeTHbie (MP) u ipenMeTHbIe pe3ynbTaThl 6a30Boro u yriayonennoro yposuei (ITP6)
u (ITPy) B coorBercTBuHM ¢ TpeboBanusimu ®I'OC cpennero obiiero oopazoBaHusl.

Konanl

HJIaHI/IpyeMbIe pe3yJabTaTbl OCBOCHUSA NUCHHIIJIUHBI BKIIOYAK0T

JIP 05

c(OPMHPOBAHHOCTH OCHOB CaMOPA3BUTHS M CAMOBOCHHTAHHUS B COOTBETCTBHUU C
00I1IeYeTIOBEYECKMMH LIEHHOCTSIMU M HJeallaMM TpaXJaHCKOro OOIEeCTBa;
TOTOBHOCTh M CIIOCOOHOCTbh K CaMOCTOSITEIbHOW, TBOPYECKOM M OTBETCTBEHHOM
JEeATEIbHOCTH;

JIP 06

TOJICPAHTHOC CO3HAHHUE W TIOBCACHHWEC B IIOJIUKYJIBTYPHOM MHUPE, TOTOBHOCTH H
CIIOCOOHOCTh  BECTH Auajor ¢ Jpyrumu  JIIOAbMH, HOOCTUIaTb B  HEM
B3aMMOIIOHMMAaHHsA, HAaXOAUTh O6HII/I€ Oeii U COTpYyAHHUYATh JIA UX JOCTHUIKCHUA,
CIIOCOOHOCTH IMPOTHUBOCTOATH nacoJI0rnn OKCTpEMHU3MaA, HannyoHa/JInu3Ma,
KC€H0(1)06I/II/I, JAUCKpUMHHAOWK 110 COOHUAJIbHBIM, PCIMTIUO3HBIM, PACOBLIM,
HAIIMOHAJIBHBIM MMPU3HAKaM U APYTI'UM HCTATHBHBIM COMUAJIBHBIM SIBJICHUSM;

JIP 07

HaBbIKM COTPYJHMYECTBA CO CBEPCTHUKAaMH, JE€TbMH MIIQJIIEr0 BO3pacCTa,
B3pOCIBIMH B 00pa3oBaTelbHOM,  OOLIECTBEHHO  MOJE3HOH,  y4eOHO-
UCCIIEIOBATENbCKOM, MPOEKTHON U IPYTUX BUJIAX JESTEIbHOCTH;

JIP 08

HPABCTBEHHOE CO3HAHHME U TOBEJCHHE HAa OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX
IIEHHOCTEH;

JIP 09

TOTOBHOCTh U CITOCOOHOCTH K OOpa30BaHUIO, B TOM 4YHCIIE caMO00pa3oBaHUIO, Ha
MPOTSDKEHUM  BCEH  JKM3HU; CO3HATEIBbHOE OTHOIICHHE K HEMPEPhIBHOMY
00pa30BaHMIO KaK YCIOBUIO YCIEHIHOW MpodeccnoHabHONH M OOIIeCTBEHHOM
NeSATETbHOCTH;

JIP 10

OCTECTUYCCKOC OTHOLICHUC K MHPY, BKIOYad 3CTCTUKY 6LITa, HAy4YHOIr0O H
TEXHUYCCKOT'O TBOPUYCCTBA, CIIOPTA, 06H.[CCTBGHHBIX OTHOHICHPIﬁ;

JIP 13

OCO3HaHHbBIM BbIOOp Oyaymield mnpodeccud U BO3MOXKHOCTEH —peanu3aiiu
COOCTBEHHBIX JKM3HEHHBIX IUIAaHOB; OTHOLIEHHME K  MIpodhecCHOHATHLHOU
JeSITeIbHOCTH KaK BO3MOYKHOCTH YYacTHsl B PELICHUU JIMYHBIX, OOIECTBEHHBIX,
rOCy/IapCTBEHHBIX, 0OIIIEHAIIMOHATIBHBIX MPOOIIEM.




MP 01

YMCHHEC CaMOCTOATCIIBHO OHNPCACIATh HCIU ACATCIBHOCTU M COCTABJISATL ITJIAHBI
JACATCIIBHOCTH, CaMOCTOSATCIIbHO OCYHICCTBJIATD, KOHTPOJIUPOBATH u
KOPPECKTHUPOBATh ACATCIIbHOCTL, HCIOJB30BATH BCC BO3MOKHLBIC PCCYPChI IJIA
JOCTHIXKXCHHUA ITOCTAaBJICHHBIX ueﬂeﬁ " palu3anuu IJIaHOB ACATCIbHOCTH, BBI6I/IpaTI)
YCHCHIHBIC CTPATCTHUU B PA3JIMYHBIX CUTYAIIUAX

MP 02

YMEHHUE MPOAYKTUBHO OOINATHCSI U B3aMMOJICHCTBOBATh B IPOIIECCE COBMECTHOM
NEeSATENIbHOCTH, YYUTHIBATh TO3HWIMH JAPYTUX yYACTHUKOB JIEATEIHHOCTH,
s dexTuBHO pazpenaTh KOHOIUKTHI;

MP 03

BJIQJICHUC HAaBBIKAMU IMO3HABATEIHHON, y4eOHO-UCCIIEIOBATEILCKONH U MPOSKTHOMN
NesITeIbHOCTH, HAaBbIKAMU pa3pellieHus Mpo0seM; CIOoCOOHOCTh M TOTOBHOCTh K
CaMOCTOATEIIbHOMY MOUCKY METOJIOB PEIICHUS MPAKTUUYECKUX 3a/1a4, TPUMEHEHUIO
Pa3IMYHbBIX METOJIOB MO3HAHMSI,

MP 04

TOTOBHOCTB M CHIOCOOHOCTH K CAMOCTOSTENILHOM WH()OPMAIIMOHHO-TT03HABATEIHHON
NesITeNIbHOCTH, BIIAJICHHE HAaBBIKAMU IOJYYEHHs] HEOOXOoAuMoW HHpOpManuu u3
clioBapel pa3HbIX THUIIOB, YMEHHE OPHUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHKAX
uH(pOpMallUK, KPUTUYECKH OLEHUBATh M HHTEPIPETUPOBATH HHQPOPMAIIHIO,
MOJIY4aeMYI0 U3 Pa3JIMYHBIX HCTOYHHUKOB;

MP 05

YMEHHE UCIIOJIb30BaTh CpeAcTBa HH(GOPMALMOHHBIX U KOMMYHHUKAIIMOHHBIX
texHonoruil (manee — UKT) B penieHMM KOTHUTUBHBIX, KOMMYHHUKaTHBHBIX U
OpraHU3alMOHHBIX 3a7ay C COOJOJACHHEM TpeOOBAHUN SPrOHOMHUKH, TEXHUKHU
0€30MacCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHUS, TPABOBBIX M ATUYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€301MaCHOCTH;

MP 07

YMCHHUEC CaMOCTOATCIIBHO OLCHHBATH W IMPUHHUMATL PCHICHHUA, ONPCACIAIONNC
CTPATCTUIO ITOBCACHUS, C YUCTOM I'PAKJAAHCKUX U HPABCTBCHHBIX HCHHOCTeﬁ;

MP 08

BJIAACHUC A3BIKOBBIMH CpCACTBAMU — YMCHHC ACHO, JIOTMYHO W TOYHO H3JiaraTb
CBOIO TOYKY 3pCHUS, UCITIOJIB30BATh aICKBATHBIC A3LIKOBBIC CPCACTBA;

MP 09

BJIaJIHHE HaBbIKAMH IO3HABATEIbHON pedIeKchy Kak OCO3HAHUS COBEPIIAEMBbIX
JNEUCTBUM U MBICIUTEIBHBIX IPOLECCOB, UX PE3YJbTaTOB U OCHOBAHWUW, I'PAHMI]
CBOECTO 3HAaHUS M HE3HAHMs, HOBBIX IIO3HABATENBHBIX 3aJad4 U CPEICTB HX
JOCTHKCHHSL.

ITP6 01

C(l)OpMI/IpOBaHHOCTL Hpe)ICTaBJ'ICHI/Iﬁ O MaT€MaTHuKE KaK 4aCTu MHpOBOfI KYJIbTYPbI
1 MECTEC MaTEMAaTHUKU B COBpeMCHHOfI OUBUJIN3all1H, croco0ax onucaHus SIBJICHUI
PCAIBHOI0 MHpa HA MATCMATHYCCKOM SA3BIKC;

I1P6 02

c(hOpMHUPOBAHHOCTD MPEACTABICHUI O MATEMATUUECKUX MOHATUIX KaK
BOXHENIIMX MAaTEMaTUYECKUX MOJIEIISAX, TO3BOJISIOIINX ONMCHIBATh U U3y4aTh
pa3HbIe IPOLIECCHI U SIBJICHHS; TOHUMAaHUE BO3MOKHOCTH aKCUOMAaTHYECKOTO
IOCTPOEHUS] MATEMATUUYECKUX TEOPUIL;

I1P6 03

BJIAACHUEC MCTOJaMHU JOKA3aTCJIILCTB U AJITOPUTMOB PCIICHHA, YMCHUC UX
IMPUMCHATH, IPOBOAWUTH NOKA3ATCIBbHBIC PACCYKACHUSA B XOAC PCHICHUS 3a1a4;

I1P6 04

BJIa/ICHHUE CTaHIaPTHBIMU IPUEMaMHU PELLEHUS palllOHAJIbHBIX U
UppalnoHaIbHBIX, TOKAa3aTeIbHbIX, CTENIEHHBIX, TPUTOHOMETPHUUECKUX YpaBHEHUN
1 HEPABEHCTB, UX CUCTEM; HCIIOIb30BAaHUE FTOTOBBIX KOMIIBIOTEPHBIX ITPOrpaMM, B
TOM YHCJIe [yl OUCKA IMyTH PeIleH s ¥ WITIOCTPAllMK PELIeHUs ypaBHEHUH U
HEPABEHCTB;

ITP6 05

C(bOpMI/IpOBaHHOCTB HpeI[CTaBHeHI/Iﬁ 00 OCHOBHBIX IHNOHATHAX, UACAX U METOJaX
MAaTEMAaTHYCCKOI'O aHaJIn3a,

ITP6 06

BJIaJICHUE OCHOBHBIMHU ITOHATUAMM O IIJIOCKUX U IIPOCTPAHCTBEHHBIX
reOMeTpUUYECKUX PUTYypax, UX OCHOBHBIX CBOWCTBAX; CPOPMUPOBAHHOCTh YMEHHUS
pacrio3HaBaTh reoMeTpHuecKue GUrypsl Ha YepTeskax, MOJCISAX U B pealbHOM
MUpE; IPUMEHEHNE U3YYEHHBIX CBOMCTB T€OMETPUUYECKUX QUTYp U POpMYIT AJis
pelIeHusl TEOMETPUYECKUX 3aJ1a4 U 3a7a4 C IPAKTUYECKUM COJEPIKAHUEM;




[1P6 07 c(hOPMHUPOBAHHOCTH MPEACTABICHUHN O MPOIECCaX U ABICHUSIX, MMEIOIINX
BEPOATHOCTHBIN XapaKTeP, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEaJIbHOM MHDE,
OCHOBHBIX IIOHATHUAX 2JIEMEHTAPHOU TEOPUU BEPOATHOCTEN; YMEHUN HAXOAUTh U
OLIEHUBATh BEPOATHOCTH HACTYIUICHUS COOBITUI B MPOCTEHIINX MPAKTUYECKUX
CUTYalUsIX U OCHOBHBIE XapAKTEPUCTUKHU CIIY4YalHbIX BEJIUYHH;

[1P6 08 BJIa/ICHUE HABBIKAMU HCIIOIb30BAaHUS TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM MpU
pelIeHuN 3aJ1ay;
ITPy 01 c(hOpMHUPOBAHHOCTD MPEACTABICHUI O HEOOXOIUMOCTH JI0KA3aTEIbCTB IIPH

000CHOBAaHUU MaTEMaTHYECKUX YTBEPKACHUN M POJIM AKCHOMATHKHU B IIPOBEICHUN
JelyKTUBHBIX PACCYXACHUH;

ITPy 02 c(OPMHPOBAHHOCTH OHATHIHOTO arllapaTa 1o OCHOBHBIM pa3JiesiaM Kypca
MaTeMaTHKH; 3HAaHUH OCHOBHBIX TEOPEM, (POPMYI U YMEHHSI UX IPUMEHSTH;
YMCHHA JOKA3bIBATH TCOPCMbI U HAXOAUTH HCCTAHAAPTHBIC CIIOCOOBI peicHuAd

3aja4;

ITPy 03 c(OPMHPOBAHHOCTH YMEHHUI MOJIEITMPOBAThH pealIbHbIE CUTYallUU, HCCIIEJOBATh
IIOCTPOCHHBIE MOJEJINA, HHTEPIIPETUPOBATH [TOJIYYECHHBIN PE3YJIbTaT;

[TPy 04 c(OPMHPOBAHHOCTH MPEACTABICHNH 00 OCHOBHBIX IMOHITUSAX MaTEMATHIECKOTO

aHaJIM3a U UX CBOMCTBAX, BIaJICHNE YMEHUEM XapaKTEPU30BaTh [IOBEJCHHUE
(GyHKINH, HCTIOTF30BaHKUE TIOTYYCHHBIX 3HAHUHN JIJIS1 ONMCAHUS M aHAIHM3a
pEaJIbHBIX 3aBUCUMOCTEM;

ITPy 05 BJIAJICHUE YMEHUSAMHU COCTABJICHUS BEPOSITHOCTHBIX MOJIEJIEH 10 YCIOBHIO 331a4K
U BBIYMCIICHUS BEPOSTHOCTH HACTYIUICHHs COOBITUMH, B TOM YHCIIE C IPUMEHEHUEM
(bopMyT KOMOMHATOPHKHU U OCHOBHBIX TEOPEM TEOPHH BEPOSTHOCTEH;
HCCJIEIOBAHMS CJIyYalHbIX BEJIMYUH 10 UX PAaCHPEICIICHUIO.

1.4. KonmudecTBo 9acoB Ha OCBOCHHE 0011e00pa30BaTEILHOTO YIEOHOTO IMpeaMETa

OO0miass TpyAOeMKOCTh 00IIe00pa3oBaTeNbHOIO y4yeOHOro mpeaMera cocrtaBiser 234
aKaJeMUYECKUX Yaca, B TOM YHCJIE:

— KOHTaKTHOH (ayauTopHOi) pa®otel: 234 yaca, B TOM uucie B (OpMe HMPaKTHUSCKON
MOATOTOBKHU (TipukIiiagHoi Moayib): 30 4acos,;

—  CaMOCTOSITENbHOM paboThl 00YYAIOIIEroCs: - YacoB.



2. CTPYKTYPA U COAEPKAHUE OBIIEOBPA3ZOBATEJIBHOI'O YYEBHOT'O

NPEAMETA
2.1. O6vem 00611e00pa30BaTENHHOTO YUSOHOTO MPeIMEeTa M BIJIBI Y4eOHOM paOoThI
N Oo0bem
Bup y4yeOHoii padoThl Cemectp 4ACOB
KonrakTthas (aynuropnas) paborta (Bcero) 1,2 234
B TOM YHCIIE:
YpPOK 1 100
B TOM 4YHCJIe B (hopMe mpaKTUUECKOW MOATOTOBKH (€CIIHM MPETyCMOTPEHO) 16
YPOK 2 132
B TOM 4HCIIe B popMe MPAKTHYECKON NOJATOTOBKH (€CIIH MPETYCMOTPEHO) 14
[IpuknagHoit Moysb (CyMMa 4acoB, MPETyCMOTPEHHBIX Ha YICOHYIO 1,2 30
paboty B hopMe MpaKTUIECKON MOJITOTOBKH)
[Tpomexxyrounas arrecramus B hopme: auddepeHnnpoBaHHOTO 3a4eTa 1 2
[TpomerxyTouHas arrectanus B popme: SK3aMeHa 2 18

2.2. TemaTudeckuil miaH U copepxkanue 001eo0pa3zoBaTeIbHOTO Y4eOHOTO IpeaMeTa

HaunmeHnoBanue

Da3IEI0B U TeM Coaep:xkanue yueOHOro MaTepuaJa

Oo0bem
4acoB

Yposensb
OCBOEHHUS

1 2

3

4

Pa3znea 1. [loBTOpeHHe Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI

12

3)

Tema 1.1 Cooeporcanue

6

HOBTOpCHI/Ie ]_IGJII/I 1 3a1a4M MaTCMATUKHU IIPHU OCBOCHHHU CIICTIUAJIbHOCTU

Yucna ¥ BRIYUCICHUS. BBIpa)KeHI/IH Hn ux Hp606pa3OBaHI/IH

YpaBHeHust u HepaBeHcTBA. CHCTEMBbl ypaBHEHUN

3)

Koumponvnwie pabomut

Bxomnoit koutposs Ne 1

Ilpakmuueckue 3anamus (B ToM uncie B popme
MPAKTUYECKON TIOATOTOBKH):

[IpakTHKO-OpHEHTHUPOBAHHBIE 33/]a49l €CTECTBEHHO-HAYYHOTO
npoduis

[IpoueHTs! B mpodeccroHalIbHbIX 3a/1a4aX €CTECTBEHHO-
HAy4YHOT0 npodust

Pa3nea 2. Ctepeomerpust

52

2)

Tewma 2.1 Cooeporcanue

12

2)

IIpsimMble 1

IIJIOCKOCTH B IIOCKOCTEH

OCHOBHBIE TOHATHS CTCPCOMCTPUMU. Pacmonosxenne IpsAMBIX U

IIPOCTPAHCTBE
IIJIOCKOCTBIO

[TapamienpHOCTh IPSIMOM M INTIOCKOCTH. YTOJI MEKIY NPSIMOU U

[TapamtenpHOCTB TUIOCKOCTEN. [1apaiienbHOEe MPOEKTUPOBAHUE

[lepneHMKyYISPHOCTD NPSIMBIX, IPSIMOU U IIJIOCKOCTH

HCpHeH,Z[I/IKy'JBIpHOCTB IJIOCKOCTEH. HCpHCHI{I/IKyHﬂp )51
HaKJIOHHas

Teopema o Tpex nepneHAUKYIsIpax

Konmponwsnwvie pabomot

Konrtponsnas padora Ne 2 «IIpsimMble 1 IIIOCKOCTH B
IIPOCTPAHCTBE»

Ilpakxmuueckue 3anamus (B ToM uucie B popme
MPAKTHYECKON TIOATOTOBKH):




[TapamtenpHble, IEPIEHAUKYIISPHBIC U CKPELUBAIOIINECS
IIpsiIMbIE BOKPYT HAC, B MEUIIMHE

Tema 2.2
MHororpanau
KU

Cooepocanue

10

1)

Bepmmnebl, pebpa, rpaHr MHOTOIpaHHUKA

[Ipusma, ee cocrapmustomiue, ceuenue. [psmas u npaBuIbHas
IPU3MBI

[Mapannenenunen, ky6. Ceuenue Ky0a, mapauienenurneaa

HI/IpaMI/II[a, €€ COCTaBJIIOIIUC, CCUCHUC. HpaBI/IHBHaH
Inm1upamMuja. VYceuenHas nupamMuaa

BokoBas ¥ noJIHast MOBEPXHOCTh NPU3MBI, TUPAMUBI

CummMetpus B KyOe, mapajuienenumnee, npu3Me, TupaMuie

[IpaBUIIbHBIE MHOTOI'PaHHHUKH, X CBOKWCTBA

Tema 2.3 Tena
BpaleHus

Cooepicanue

10

1)

HI/IJII/IHI[p, €ro COCTaBJIAOIIUC. CeucHue HUJIMHApa

KOHYC, €ro COCTaBJIAOIIUC. Ceuenne KOHYCa

VYceuennsiil kKoHyc. CeueHne yCeueHHOTo KOHyca

[Tap u cepa, ux ceueHusl.

Tema 2.4
[Tnomanu n
00BEMBI

Cooeporcanue

2)

[1no1maay noBepXHOCTEH MHOIOTPAHHUKOB U TEJ BPALLCHHUS

IToustue 06 00beme Tena. OTHOIIEHHE 00BEMOB IMOLOOHBIX TEI

O06beMbl MHOTOI'PaHHUKOB.

OO6beMbl TeJ BpalleHus

Koumponvnwie pabomut

KonTponbnas padora Ne 3 «MHOrorpaHHUKH U Tena
BpALLCHUSD)

Ilpakmuueckue 3anamus (B TOM 4uciie B popme
MIPAKTUYECKON MOJITOTOBKH):

[Tnomaan 1 00beMbl KOMOMHUPOBAHHBIX T€OMETPHUECKUX Tell

Pacuetr BMECTUMOCTH XKUIKOCTH B cocyHax pa3H0171 (bOpMLI

[Ipumepsl cuMMeTpHii B Tpodeccrsx U CennaIbHOCTAX
€CTECTBEHHO-HAYYHOr0 Ipoduiis

Pa3nes 3. KoopanHaThl M BEKTOPBI B IPOCTPAHCTBE

12

1)

Tema 3.1
Koopaunarst
U BEKTOPHI B
MIPOCTPAHCTBE

Cooeporcanue

1)

Z[eKapTOBLI KOOPAWHATEI B IPOCTPAaHCTBC. Paccrosnue MCKAY
ABYMSA TOYKaMHU

BekTops! B IpOCTpaHCTBE

VYrou mexay BekTopamu. CkassipHOE IPOU3BEAECHUE BEKTOPOB

Paznoxenue BCKTOPA

Konmponsuvie pabomot

KonTponbnas padotam Ne 4 «KoopArHATHI U BEKTOPHI B
IIPOCTPAHCTBE»

Ilpakmuueckue 3anamus (B TOM 4uciie B popMme
MPAKTUYECKOU MOATOTOBKH):

OnpeﬂeneHHe pacCToOAHNA MEKAY TOUKAMU, UCITOJIB3Yys METO/
KOOpAUHAT

Paspnen 4. Tpuronomerpust

24

2)

Tema 4.1
OCHOBBI
TPUTOHOMETPHU
u

Cooeporcanue

Tpuronomerpruyeckue GyHKIIMH MIPOU3BOJIBLHOTO YIJIa, YUCIA.
PaauanHas u rpagycHas Mepa yria

OcHoBHBIC TPUTOHOMCTPHUYICCKUC TOKIACCTBA.

DopMyIIbl TPUBEAECHUS




CuHyC, KOCUHYC, TAHT'€HC CYMMBI M Pa3HOCTH JIBYX YIJIOB

CuHyC ¥ KOCUHYC TBOMHOTO yria. @opmyJibl TOJIOBUHHOTO
yria

Tema 4.2 Cooepiicanue 8 2)
[Mpocreiimme | Ilpocreiimye TPUTOHOMETPUIECKHE YPABHEHUS
Tpuronomerpu | ITpocreiiiye TpUroHOMeTpUYECKUE HEPAaBEHCTBA
yecKue
YpaBHEHMS U
HEPABEHCTBA
Tema 4.3 Cooepiicanue 6 2)
Tpuronomerp | CriocoObl penieHusi TPUTOHOMETPUYECKUX YPAaBHEHU I
UYCCKUE CucTteMbl TPUrOHOMETPUUECKUX YpaBHEHUH
YpPaBHCHUA U | KonmpoavHbie padomol 2
UX CUCTCMBI KonrponbHast pabora Ne 5 «OCHOBBI TPUTOHOMETPUI.
Ilpakmuueckue 3anamus (B TOM 4uciie B popme 2
IIPAKTU4YECKON OJITOTOBKH):
Onucanue Gpu3nueckux 1 GU3NOIOIrHYECKUX MPOLIECCOB C
MOMOIIIBIO TPA(UKOB TPUTOHOMETPHUECKUX (DYHKITHHA
JuddepeHunpoBaHHbIIi 3a4eT 2
Pa3nen 5. Kopuu, crenenu, Jjorapupmsi 28 3)
Tema 5.1 Cooepicanue 8 3)
Kopens n-oii | Kopens N-oii crenenn
CTCICHU [TpeoOpa3oBanue BBIpAKEHHUN C KOPHSIMHU N-0i CTETICHHU.
Tema 5.2 Cooeporcanue 3)
Crenens ¢ CreneHb ¢ 1eHCTBUTENbHBIM I10OKA3aTeNIEM 8
JEUCTBUTENbH | CBOMCTBA CTEIICHH C PALIMOHATBHBIM U JCHCTBUTEIbHBIM
BIM MIOKa3aTesIMU
1oKa3aresiaeM
Tema 5.3 Cooepacanue 8 2)
Jlorapupm Jlorapudm uncna. JlecATUUHBIN U HATYpabHBINA JOrapu@msl,
YHCIIO €
CaoiicTBa norapudmon. Oneparus JorapuGMupoBaHusl
Konmponwvuwvie padbomot 2
Kontponbnas pabota Ne 6 «CteneHu, KOpHH, TOTapruMbI»
Ilpakmuueckue 3anamus (B ToM 4ncie B popme 2
MPaKTUYECKON OJITOTOBKH):
Jlorapudmuyeckast cnupaib
Paznen 6. DyHkuun 28 2)
Tewma 6.1 Cooepitcanue 4 2)
DyHKIMH, dyHk1uu, ux cBoiicrBa. CriocoObI 3a1anus QyHKINH
CIIOCOOBI ObpatHas ¢pyHkuus, ee rpadpuk. CUMMETpPUsI OTHOCUTEIBHO
3a1aHUs IPAMOH y=X
byHKIHH,
rpaduxu.
Tema 6.2 Cooeporcanue 4 2)
Crenennas CrenenHas pyHKLUS, €€ CBOUCTBA U TpaduK
byHkuus, ee
CBONMCTBA U
rpadux
Tema 6.3 Cooeporcanue 4 2)
ITokasarensHa | [lokasarenpHas GyHKIHNs, €€ CBOWCTBA




g QyHKIHSA, ee

CBOMCTBA
Tema 6.4 Cooeporcanue 4 2)
Jlorapupmuue | Jlorapudmuyeckas GyHKIHS, €€ CBOMCTBA
cKasi pyHKIuS,
€€ CBOMCTBA
Tema 6.5 Cooeporcanue 6 2)
Tpuronomerp | Tpuronomerpuueckue QyHKIIUH, UX CBOWCTBA U rpaduKu
MYCCKUE OOpatrHble TPUTOHOMETPUYECKHE (DYHKIIUU
GyHKIIUH, UX
CBOMCTBA U
rpaduKku
Tema 6.6 Cooeporcanue 4 2)
[IpeobpaszoBan | [IpeoOpazoBanue rpadiKOB TPUTOHOMETPUICCKUX (DYHKITHIA
us rpadukoB | Konmponvuvie pabomoi 2
yHkumi Kontponbnas pabora Ne 7 « DyHKIHDY
Pa3nen 7. YpaBHeHHsI M HEPaBEeHCTBA 30 3)
Tema 7.1 Cooepiicanue 16 3)
Permenue PaBHOCUJIBHOCTH YpaBHEHHI U HEPABEHCTB
ypaBHEHUH U | OOIIMe METOIbI peIICHHS] YPABHEHHIA
HCPAaBCHCTB Pemenue nppanroHanbHbIX YpaBHEHUN
Pemienue uppanmoHaIbHBIX HEPABEHCTB
Knaccudukanus mokasarelbHbIX YpaBHEHHUH
Pemenne nokasarenbHbIX YpaBHEHHH
[Ipocreiimme noka3areabHble HEPABEHCTBA
Pemennie nokasareabHbIX HEPABEHCTB
Knaccudukanus torapuMu4ecKkux ypaBHECHHH
Pemenne norapudmuueckux ypaBHEHHUI
Jlorapudmuueckre HepaBeHCTBA
['pacdnueckuii MeTo perieHns ypaBHEHU!
YpaBHEHUs U HEPABEHCTBA C MOAYJIEM
YpaBHEHUs 1 HEPABEHCTBA C MMapaMeTPaMu
Tema 7.2 Cooepitcanue 10 2)
Pemenne CucreMbl TOKa3aTeIbHbIX YPAaBHEHUH
CHCTEM Cuctemsl JorapuMHUUECKUX YpaBHEHUN
YPaBHCHHH CucTeMbl ypaBHEHHH U HEPaBEHCTB, pelaeMble rpaduyecku
Konumponwvusie padbomot 2
KonTtposnbHast pabota Ne 8 «YpaBHEeHHUs] U HEPAaBEHCTBAY
Ilpakmuueckue 3anamus (B TOM 4nciie B popme 2
PAKTUYECKON MOATOTOBKH):
CocraBiieHre U peleHne 3a/1a4 eCTeCTBEHHO-HAy4YHOT O
npodwmia. HaxoxaeHne Hen3BeCTHON BEIMYUHBI C TIOMOLIBIO
YpaBHEHHSI
Pa3nen 8. Hauana maTteMmaTn4iecKoro aHajamnsa 32 2)
Tema 8.1 Cooeporcanue 8 2)
[Tponssonnas | [loHsiTHE O Mpeene MOCIeI0BATEIbHOCTH. [ITnHA OKPYKHOCTH
byHKIIUN U TJIOLIA/Ib KPYTa KaK MpeJelibl Mocse10BaTeIbHOCTEe!

[Tonsitue npousBoaHoi. [IponsBonHble QyHKINN

HpOI/IBBOI[HLIC CYMMBEI, pa3HOCTHU

[Ipon3BOIHBIE MPOU3BENECHMS], YACTHOTO




[TpousBoaHbIe TpUroHOMEeTpUYeckux QpyHkuuil. [IponszBoanas
CJIOKHOHN (QYHKIIUH

[TonsaTHe 0 HENPephIBHOCTH (QYHKIMU. METOI HHTEPBAJIOB

['eomeTpuyeckuii CMbICIT TPOU3BOTHOM

YpaBHeHHe KacaTeIbHOU K TpaguKy GyHKINUU

DuU3NYECKUI CMBICI IEPBOM U BTOPOH MTPOU3BOAHOM

Tema 8.2
Uccnenosanue

byHKIUI

Cooepocanue

1)

MoHOTOHHOCTH (PyHKIMH. TOYKH IKCTPEMYMBI

HccnenoBanmne GpyHkumii 1 noctpoeHue rpadukoB

I'paduku 1poOHO-TUHEHHBIX (HYHKIUH

Haubonbiiee u HanMeHblee 3Ha4eHUs PyHKINN

Konmponwvnvie pabomot

Kontposbnas padota Ne 9 «lIpousBogHas GyHKINH, €€
MIPUMEHEHHEY

Ilpakxmuueckue 3anamus (B ToM uucie B popme
MPAKTUYECKON TIOATOTOBKH):

@u3MUECKuil CMBICI MPOU3BOAHON B MPO(HECCHOHATBHBIX
3aJjauyax eCTeCTBEHHO-HAYYHOro Npouiis

Haxoxxaenne onTuManbHOTO Pe3ysbTaTa ¢ TOMOIIBIO
MPOM3BOAHON (DYHKIMH B 3a/1a4aX €CTECTBEHHO-HAYYHOTO
npoduis

Tema 8.3
[TepBooOpa3Ha
a1 QyHKIUH, ee
MIPUMCHCHUE

Cooeporcanue

2)

[TepBooOpasnas pynkunu. [IpaBuna HaX 0K ICHUS
IepBOOOPA3HBIX

Haxoxaerns nepBooOpa3HbIX QYHKIIUU

[Inomane kpuBonuHenHo# Tpaneuun. opmyna HetoToHa —
JleiiOHMIa

HeonpeneneHHbIN U ONpeeIeHHBIA HHTErPAJIbI

ITonsaTue 06 onpeneaeHHOM UHTErpaje Kak Mo 1
KPHUBOJIMHEWHOMN Tpanenun

Konmponwnuie pabomut

Kontponbnas padota Ne 10 «IlepBooOpa3nast pyHKIuu, ee
MIPUMEHEHHE»

Ilpakmuueckue 3anamus (B TOM 4uciie B popme
MPAKTUYECKON OJITOTOBKH):

[Ipumenenus nHTErpana B 3aja4ax npoecCuoHaIbHON
HaNpaBJIEHHOCTH €CTECTBEHHO-HAYYHOTO Npodust

Pa3nes 9. DineMeHThI KOMOMHATOPUKH, CTATHCTHKHM M TEOPHH BePOSATHOCTE

14

2)

Tema 9.1
KomOunaropu
ka. Teopus
BEPOSITHOCTEH.

Cooeporcanue

2)

OCHOBHbBIC TOHATHUS KOM6I/IHaTOpI/IKI/I

CoOpITHE, BEPOSITHOCTH COOBITHS

CrnoxxeHne u YMHOXCHHUC BepOHTHOCTCﬁ

JluckpeTHas ciaydaliHas BEIMYMHA, 3aKOH €€ paclpeaesICHHs]

Konmponwvnuvie pabomol

Kontponbnas pabora Ne 11 «31eMeHThl KOMOMHATOPUKH,
CTaTUCTUKH U TEOPUH BEPOSITHOCTEN )

IlIpakmuueckue 3anamus (B TOM 4uciie B hpopme
MPAKTUYECKON OJITOTOBKH):

BepOHTHOCTB B 3a1a49aX €CTCCTBCHHO-HAYYHOT'O HpO(I)I/IJ'ISI

[IpencraBnenue m1aHHBIX. 3aa4l MATEMATHIECKON CTAaTUCTHUKA
€CTECTBEHHO-HAYYHOTO PO




HToroBoe 3aHaTHE (BBICTABICHHE OI[CHOK)

2

IK3aMeH

18

Ilpumeuanue: enympu Kaxcoozo pazoena YKaswvl8alomcs coomeemcmeyrowue memol. 1lo
Kaxcootll meme ONucCbl8Aemcst CoO0epxcanue yuebHo2o mamepuaid (6 oudaKxmuyeckux eOuHuyax),
HAUMeHOBAHUS HeODXOOUMbLX TEKYUOHHBIX, 1AOOPAMOPHLIX U NPAKMUYECKUX 3AHAMUL (OMOeNbHO NO
Kaxcoomy euoy, 8 mom wucie 6 hopme npaxmuyeckoll no020mosKu,), KOHMPOJbHLIX pAOOMm, a MaKice
memamuka camocmosmenvHou pabomul. Eciu npedycmompen uHOUBUOVAILHLIL NPOEKM NO
001e0bpaz06amenbHOMy YUeOHOMY npedmenty, ONUCHIBACMCS €20 MeMAmUuKA.

Obvem uacos onpedensiemcst no Kaxcoou nosuyuu cmonoya 3 (ommeueno 36e30ouxotl (*)).

Vposenv oceoenuss npocmasnsiemcs Hanpomus OUOAKMUYECKUX eOuHuy 6 cmoabye 4
(ommeueno 08yms 36e300ukamu (**)). /lna xapakmepucmuku yposHs 0C80eHUs YueOH020 Mamepuaid
UCNONB3VIOMCL Cledyrouue 0003HAYEHUSL:

1) o3naxomumenvHulil (y3HABAHUE PaHee U3VHEHHBIX 0OBEKMO8, CEOUCME);

2)  penpoOyKmuembill (8bINOIHEHUE OeSIMEeIbHOCMU NO 00paA3yy, UHCMPYKYUU UL 10O
PYKOBOOCMBOM);

3) npodykmusHblll (MAaHUPOBAHUE U CAMOCMOSAMENbHOE GbINOIHEHUE OesmelbHOCU,
peuieHue npodIeMHbIX 3a0ay,).



3.

YCJIOBHUA PEA/IM3AIIMA OBIHIEOBPA3OBATEJIBHOI'O YYEBHOI'O

INPEJIMETA

3.

1. TpeGoBanus K MaTepHaIHLHO-TEXHUYECKOMY 00€CIICUeHUIO

Peanuzarus 06meoOpa3oBaTelbHOr0 y4eOHOTO MpeaMeTa TpeOyeT HaTMIKs .

yqe6Hor0 KabuHeTa ((MaTeMaTI/IKa»;

TexHnuueckue cpeacTBa 00y4eHUS:

— TEepCOHAJIbHBIN KOMITBIOTEP C JUIICH3MOHHBIM MPOrPaMMHBIM 00ECIICUeHUEM;
— TPOEKTOP C IKPAHOM.

3.2. HnadopmanuronHoe olecreueHne peanu3anuu o01eo0pa3oBaTeIbHOIO  y4eOHOTO
npeaMera

OcCHOBHbBIE HCTOYHUKHU:

1. Anumos II.A. u Op. Maremaruka: anrebpa M Hadajla MaTEeMaTHYECKOTO aHAIIN3a,

reomeTpusi. AnreOpa W Hayajla MaTeMaTH4YeCKOro aHainu3a (0a30BBIM M YIITyOJeHHBIN
ypoBHH).10—11 xnaccel. — M., 2017.

2. Amanacsan J1. C., bymyzos B. @., Kaoomyes C. b. u op. Marematuka: anrebpa u Havana

MaTeMaTHuecKoro ananmusa. ['eomerpus. ['eomerpus (6a30BbIi U yriTyOJCHHBIH YPOBHH).
10—11 xmaccel. — M., 2017.

JlomotHUTEIbHBbIE HCTOYHUKH:
Jns ctyaeHToB

1.

oo

Anexcanopos, A.J[. Marematuka: anreOpa M HayajJla MaTEeMaTUYECKOTO aHAJM3a,
reometpust. ['eomerpus. 10-11 knaccer: yuebnuk / A.Jl. Anexcanapos, JI.A. Bepuep, B.1.
Peokuk. — M.: UznatensctBo «lIpocBenienney, 2020. —257 c¢. — ISBN: 978-5-09-062551-
7 [ - TekcT: HENOCPEACTBEHHBIN

bawmaros, M.M. Marematuka: yaeOHUK JJIs CTY/. YIPEKACHUN Cpell. pod.
obpazoBanus. — M., 2017.

bawmakoe, M.1. MaremaTrka. COOpHHK 3a/1a4 MPO(UIbHOM HalpaBIEHHOCTHU: y4eO.
nocoOue JyIs CTyJ. YupexaeHuit cpe. nmpod. oopazoBanus. — M., 2017.

bawmaros, M.1. Marematuka. 3agauynuk: y4e0. mocoOue sl CTY/. YUpPEXKIESHUN cpel.
npo¢.obpazoBanus. — M., 2017.

bawmaros, M .M. Marematuka (6a30BbIii ypoBeHb). 10 knace. — M., 2018.
bawmaro,6 M.M. Marematuka (6a30BbIit ypoBeHb). 11 kmacc. — M., 2018.
Mopoxosuuy, A.I'. AnreOpa 1 Hadana MaTemaruueckoro ananusa. 10 kmacc: B 2 u. Y. 1.

VY4eOHuk U1t yyamuxcsi o01eo0pa3oBaTenbHbIX YUpexkAeHUN (TpoUIbHBIA YPOBEHB) /
A.I'. Mopaxosuy, [1.B. Cemenos. - M. : Maemo3suna, 2020. - 457 c¢. — ISBN: 978-5-346-
01200-9 / - TekcT : HEMOCPEACTBEHHBIIH

Mopokoeuu, A.I'. Anrebpa u Hadana maTeMaTHueckoro aHanu3za. 11 xmacc: B 2 u. Y. 1.
VY4eOHMK 111 ydarmxcsi 001eo0pa3oBaTeNbHbIX YUpEKICHUN (MPOPUIbHBINA YPOBEHB) /
A.I'. Mopakosud, I1.B. Cemenos. - M. : Muemo3uHa, 2020. - 351 ¢. — ISBN 978-5-346-
03199-4/ - TekcT : HEMOCPEACTBEHHBIIH

Mopoxosuuy, A.I'. AnreOpa 1 Hadana MaTemaruyeckoro ananu3sa. 10 kmacc: B 2 u. Y. 2.
3aayHuK 715 yJaruxcs 001eo0pa3oBaTeNbHbIX YUpeKaeHUH (IpoduIbHbINA YPOBEHbD) /
A.T'. Mopakosuy, JI.O. Jleanmera, JI.W. 3BaBud [u ap.] - M. : Maemo3una, 2020. - 336
c. — ISBN: 978-5-346-01202-3/ - Tekcr : HemmoCpeICTBEHHBIH

10. Mopoxosuu, A.I'. Anrebpa n Hauasna MmaremMaTuyeckoro aHanusa. 11 kmace: B 2 4. Y. 2.

3amauHuK A1 yJanmxcst 001meo0pa3oBaTeNbHbIX yUpeKaeHUH (MpodUIbHbIN ypOBEHB)



/ A.I'. Mopakosuy, JI.O. Jleaumesa, JI.W. 3saBuu [u ap.],- M. : Maemo3uHa, 2020. -
137 c. — ISBN: 978-5-346-02411-8/ - Tekcr : HEMOCPENICTBEHHBII

Jns nmpeniogaBareneit

1. @enepanbubiii 3akoH oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
Oenepanuny». [Ipukaz MunucrepcTBa odpazoBanust u Hayku PD ot 17.05.2012 Ne 413
«O06 yTBepxkaeHUU (enepaIbHOro TOCYAAPCTBEHHOTO 00pa3oBaTENbHOTO CTaHAApTa
cpenHero (IOJIHOT0) 00IIero 00pa3oBaHUSY.

2. Tlpuka3 MunuctepctBa oopa3zoBanus u Hayku PD ot 29.12.2014 Ne 1645 «O BHEceHUH
n3MeHennii B [lpukas MunncrepcTBa oopazoBanus U Hayku Poccuiickoit denepanym ot

17.05.2012 Ne 413 «O06 yTBepkaeHuu (henepaibHOr0 rocy1apcTBEHHOTO
00pa30BaTeNBLHOTO CTaHAPTA CPEAHETO (ITOJIHOTO) 001Iero oOpa3oBaHMs.

IlepeyeHb HHTEPHET-PECYPCOB, APYTHX HCTOYHUKOB:
1. Becepoccuiickue nntepuer-onummraasl. - URL: https://online-olympiad.ru / (mara

obpamenus: 12.07.2022). - TekcT: 3MeKTPOHHBIH.

1.

2.

3.

Enunas xosutekiust udpoBeix 00pa3oBaTeabHbIx pecypcon. - URL: http://school-
collection.edu.ru / (nata obparuenus: 08.07.2022). - TeKCT: JIEKTPOHHBIN.
Hudopmanmonnas cucrema «EanHoe okHO JocTyma kK 00pazoBaTebHbIM pecypcamy. - URL:
http://window.edu.ru / (nara oopamenus: 02.07.2022). - TekcT: 371€KTPOHHBII.

Hayunast snextponnas 6ubnuoreka (HIB). - URL: http://www.elibrary.ru (nata obparienus:
12.07.2022). - TekcT: 37eKTPOHHBIIA.

OTkpeITHII KOUTEMK. MaTtematuka. - URL: https://mathematics.ru / (nata obpaieHus:
08.06.2022). - TekcT: eKTPOHHBIH.

[TosTopuMm matematuky. - URL: http://www.mathteachers.narod.ru / (rara obparieHus:
12.07.2022). - TekcT: 371eKTPOHHBIA.

CripaBOYHUK 10 MaTeMaTUKe Ui IIKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (zara oopamenus: 12.07.2022). - Tekct:
JJIEKTPOHHBIN.

Cpenusis MmaremaTrueckast nHTepHeT mkoia. - URL: http://www.bymath.net / (nata
obparenus: 12.07.2022). - TeKCT: 3IEKTPOHHBIH.

denepanbublii mopran «Poccuiickoe odpazoBanue». - URL: http://www.edu.ru / (nata
obparenus: 02.07.2022). - TeKCT: 3IEKTPOHHBIH.

denepanbHbIi IEHTP HHPOPMAIIMOHHO-00pa3oBaTesibHbIX pecypcos. - URL: http://fcior.edu.ru /

(mara obpamienus: 01.07.2022). - TekcT: 371€KTPOHHBIA.


https://online-olympiad.ru/
http://www.elibrary.ru/
https://mathematics.ru/
http://www.mathteachers.narod.ru/
https://www.resolventa.ru/demo/demomath.htm

4. KOHTPOJIb

u

OIIEHKA

PE3YJIbTATOB

OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O IPEIMETA

OCBOEHMA

KoHTponb 1 olleHKa pe3yabTaToB OCBOCHHS OOIE0Opa3oBaTeIbHOrO yuyeOHOro mpeamera
OCYIIECTBIIICTCS TENAarOTMYECKUM paOOTHHUKOM B TIPOLIECCE NPOBEICHUS NPAKTHYECKUX U

7a00paTOPHBIX 3aHATHH, KOHTPOJBHBIX pPabOT, a TakkKe BBIMOJIHEHUS OO0YYaIOUIMMHUCS
VH/IMBUYAJIbHBIX 3a/1aHUM, IPOEKTOB, UCCIIEIOBAHUH.
Ko v »Tranel OueHo4YHbIE CPeICTBA
KoHuTpoJsmpyemsie ¢popmupoBanus rexymuii HpoMesKyTOUHAS
pa3naeibl / TeMbl KoOMIIeTeHIIMH (WU ee
KOHTPOJIb aTrecTanus
4acTH)
Pa3nen 1. [loBTOopenue I1P6 01,
Kypca MaTeMAaTHKH I1P6 04,
OCHOBHOM HIKO0JIbI [TPy 02,
Tema 1.1 IToBTOpenue JIP 05, B .
. | Bxognon
JIP 09, | 3aBepiuaroniuit xonTposb No |
JIP 13, B
MP 01,
MP 04,
MP 09
Paznen 2. Crepeomerpus | I1P6 02,
Tewma 2.1 Ipsimbie u I1P6 03,
wiockocTr B poctparctee | [Py 02, KoHTposbHas
JIP 06,
pabota Ne 2
JIP 07, 3aBepmaronuii | «IIpsmbie u
JIP 08,
MP 02, IUIOCKOCTH B
MP 04, IPOCTPAHCTBE»
MP 05,
MP 8
Tema 2.2 Muororpanauku | [1P6 01, | 3aBepuiaromuii
Tewma 2.3 Tena BpaieHus I1P6 06,
[1Py 02,
[Py 03, KontponbHas
JIP 06,
pabota Ne 3
JIP 07,
Tema 2.4 ITnomanu n JIP 08, «MHOTOrpaHHHUKH
00BEMBI MP 02, ¥ TeJa BpalleHUsD)
MP 04,
MP 05,
MP 08
Paznen 3. Koopannaret m | I1P6 08, | 3aBepruarommit
BeKTOpPHI B mpoctpancree | [IPy 02,
Tema 3.1 Koopaunatsl u JIP 06, KoHnTponbHas
BEKTOPBI B IPOCTPAHCTBE JIP 07, pabortam Ne 4
JIP 08, «KoopanHatel n
MP 02, BEKTOPHI B
MP 04, IIPOCTPAHCTBE
MP 05,
MP 08
Paznen 4. I1P6 03, | 3aBepwarommii | KoHTpOnbHAS
Tpuronomerpus I1P6 04, pabota Ne 5




Tema 4.1 OcHoBBI [Py 01, «OCHOBBI
TPUTOHOMETPUH ITPy 02, TPUTOHOMETPHUNY.
Tewma 4.2 Ilpocreitmne JIP 05,
TPUTOHOMETPUUYECKHUE JIP 08,
YpaBHEHMS U HEPABEHCTBA JIP 10,
Teva 4.3 MP 03, Tdbepernnpo
MP 07, BAaHHBII 3a4eT
Tpuronomerpuyeckue MP 08 P—
YpaBHEHHS U UX CHCTEMBI
pabora)
Pa3nen S. Kopuu, I1P6 02, | 3aBeparomuii
CTeNeHH, Jorapu@mbl I1P6 04,
Tema 5.1 Kopensb n-oit [1Py 02,
KonTposnbnas
CTEIEHU JIP 05, aGota No 6
Tema 5.2 Crenens ¢ JIP 08, p C B
JIEACTBUTEIIbHBIM JIP 10, (L TCIICHH, KODHH,
MOKa3aTeieM MP 03, slorapucmb1»
Tema 5.3 Jlorapupm MP 07,
MP 08
Pasznen 6. Dynkunu 3aBepIaronuii
Tema 6.1 ®yHkuuu,
CTOCOO0BI 3aaHUs
byHkmii, rpaduxu.
Tema 6.2 CteneHHas I1P6 02,
¢byHKIHS, ee CBOICTBA U I1P6 04,
rpauk I1Py 02,
Tema 6.3 IlokazarenbHas JIP 05,
¢dbyHKIMS, ee CBOICTBA JIP 08, Kontposnas
Tema 6.4 JIP 10, padora Ne 7
Jlorapupmuueckas MP 03, «DyHKIHs
(GyHKIMS, ee CBOMCTBa MP 07,
Tema 6.5 MP 08
Tpuronomerpuueckue
(GyHKINHU, UX CBOMCTBA U
rpaduku
Tema 6.6 IIpeobpazoBanus
rpadukoB QyHKIUN
Pa3nea 7. YpaBHeHus u ITPG 01, | 3aBepmatromiuii
HepaBeHCTBa I1PG 04,
Tema 7.1 Pemenne [TPy 02,
. KoHnTponbHas
ypaBHEHUI U HEPABEHCTB JIP 07, pabota Ne 8
Tema 7.2 Perienne cucrem | JIP 09, v B
YpaBHEHUU JIP 10, (7 PaBHeHiLi 1
MP 01, HEpaBEHCTBa»
MP 02,
MP 04
Pa3nea 8. Hauana 3aBeprarommmit
MaTeMaTH4eCKOoro I1P6 01, KoHnTponbHas
aHaju3a ITP6 05, pabota Ne 9
Tema 8.1 IIponsBognas I1Py 02, «IIponsBonHas
GyHKIMHI [TPy 03, ¢byHKIMY, ee
Tewma 8.2 Hccnenosanue I1Py 04, IIPUMEHEHUE

byHKIHIT




JIP 05,
JIP 09,
JIP 13,
MP 01,
MP 04,
MP 09

Tema 8.3 IlepBooOpa3zHas I1P6 01, | 3aBepruarormuii
¢dbynkuum, ee npumenenue | [1P6 05,
[1Py 02,
[1Py 03,

TPy 04, Kontposbnas

P05, paborta Ne 10
«ITepBoobpa3Has

JIP 09, dbyHKIIHMH, €€

JIP 13, HyIfIIMIE-’:[HeI’{I/Ie»

MP 01, P

MP 04,
MP 09

Paznen 9. DiieMeHTBI ITP6 07, | 3aBepatommuii
KOMOMHATOPUKH, I1P6 08,
CTATHCTUKHU M TEOPHH [1Py 02,

BEPOSATHOCTEMH 1Py 03, Konrposbhas

pabora No 11
«IIeMEHTEI
1P 07 KOMOWHATOPUKH,
P 13 CTATUCTUKH U IK3amMeH

: TEOpHH (mucbMeHHas
MP 01, BEPOSITHOCTE» 0
MP 05, P padors)

MP 08

Tema 9.1 KomOunatopuka. | IIPy 05,
Teopust BEpOATHOCTEIA. JIP 05,

MeToanyeckue MaTepuasbl, onpeae/somue Npoueaypbl OLeHUBAHUS Pe3y/1bTaTOB
OCBOCHHA 00111¢00pa30BaTeIbHOIO Y4e0HOI0 mpeaMeTa

OrneHka yMEeHUN U 3HaHUH CTYAICHTOB 110 MaTEMaTHKE IPOUCXOANUT B XOJI€ TEKYLIETO,
pyOE€XKHOIro U UTOroBOro KOHTposIs. [IpeAMeToM OlLeHKH CITy)KaT OCBOCHHbBIE OCHOBHbBIE BUbI
yueOHOI JeATeIbHOCTH CTY/IEHTOB (Ha ypOoBHE Y4eOHBIX AEMCTBHIT), IpEeyCMOTpEHHBIE paboueit
IIPOrpaMMOil 10 AUCUHUIUIMHE «MaTteMaTuka.

BxoH0#1 KOHTPOJIH 3HAHUN CTYIEHTOB MIPOBOJAUTCS B HaYaJle U3YUCHUS TUCIUTUTUHEI C
1EJIBI0 ONPE/ICNICHUS YPOBHS CTYJIEHTA B paMKax U3y4eHHs 0011e00pa3oBaTelbHBIX JUCIUILINH, a
Tak)Ke BhICTpaBaHUS MHIWBUIYaTbHOU TPACKTOPUHU O0yUEHUS CTYICHTOB.

Texymuit KOHTPOJIb IPOBOAUTCS C LENbI0 OOBEKTUBHOM OIIEHKH Ka4eCTBa OCBOCHHUS
pOrpaMMbl Y4eOHOM TUCIUIUIMHEI, a TAKXKE CTUMYJIUPOBaHMS y4eOHOM pabOThI CTYIEHTOB,
MOHHMTOPHHTA PE3YyJIbTaTOB 00pa30BaTEIbHOM NEATEIbHOCTH, TOATOTOBKU K IPOMEKYTOUHOMN
aTTecTaluu U o0ecrieueHus: MakCuMainbHON A (EeKTUBHOCTH Y4eOHO-BOCIIUTATENBHOIO IIpoIIecca.

Texkymuit KOHTPOJIb IPOBOAUTCS MPENOoJaBaTesIeM Ha JItoOOM U3 BUOB YU€OHBIX 3aHSATHI.
®opMBbl ONIEPaTUBHOTO KOHTPOJISE KOHTPOJIbHAsA paboTa, TECTUPOBAHUE, OIIPOC, BHITOJHEHUE
00y4armUMUCs TPAKTHUECKUX 3aaHHH.



Py0OexHBIN KOHTPOJIB SIBISIETCSI KOHTPOJIBHOM TOYKOM IO 3aBEPIIICHUIO OTACIBHOTO pasiena
y4eOHOM TUCIUIIINHBI.

JuddepeHunpoBaHHbIN 3a4€T/3K3aMEH TPOBOAUTCS 110 OKOHYAHUH U3YUSHHS! TUCIIUTLIMHEL.

K muddepennppoBanHoMy 3a4eTy/3K3aMeHy JIOMYCKAIOTCS 00yJaronrecs, MMEoe
MIOJIOKHUTEIIBHBIE OIIEHKH MO0 BCEM KOHTPOJIbHBIM paboTaM, BKIFOYCHHBIM B PYOEKHBIH KOHTPOJIb.

Kpurepun ouenoxk

B cucreme OIICHKHU JOCTUTHYTHIX PE3YJIBTATOB HUCIIOJB3YIOTCA CICAYIOINNE KPUTCPHUU:

«OTAHYHO» — 32 NTYOOKOE U MOJTHOE OBJIAZICHHUE COIeP)KaHUEeM ydeOHOro MaTepuaa, B
KOTOPOM CTYJICHT JIETKO OPHUEHTUPYETCS, BIIaJICHUE MIOHATHHHBIM aIlllapaToM 3a YMEHHUE CBS3bIBATh
TeOpI/IIO C HpaKTHKOﬁ, BBICKA3bIBATh U O6OCHOBBIB3,TB CBOHU CY)KZ[CHI/HI. OTJII/I‘-IHaSI OIICHKAa
MpeAnoaraeT rpaMoTHOE, JIOTUYHOE U3JI0KEHUE OTBETa, U3J10keHo He MeHee 90% MmaTtepuana,
ITOJI0KEHHOTO JJIsl OTBETA;

«Xopo11o» — eclid CTYICHT MOJHO OCBOMJI YUeOHBIN MaTepual, BiIaieeT MOHATUHHBIM
arnmapaToM, OPUEHTUPYETCS B U3yUYEHHOM MaTepHalie, IPaMOTHO U3JIaraeT OTBET, U3JI0KEHO He
Menee 80% marepuarna, mojg0KeHHOTO JJIsl OTBETA;

«Y10BJIETBOPUTEIBHO» — €CJIU CTYJICHT OOHAPYKMBAET 3HAHUE U IOHUMAHUE OCHOBHBIX
MOJIOKEHUHN yueOHOTO MaTepHalia, HO U3JIaraeT ero HeIoJIHO, HETIOCIeI0BATENbHO, JOMYCKAET
HETOYHOCTH B ONpeIeNieHre MTOHATUH, N3105keH0 He MeHee 70% Mmarepuana, moJI0KEHHOTO JIJIst
OTBETA;

«HeyIIOBJIeTBopI/ITe.TIbHO» — CCJIM CTYACHT UMECT pa3pO3HCHHLIC, OeccucTeMHEBIE 3HaHus,
HC YMCECT BBIACIIATH INIaBHOC U BTOPOCTCIICHHOC, NOITYCKACT OIINOKH B OIpeaACICHUC HOHﬁTHﬁ,
HCKa)XacT UX CMBICIJI, 6GCHOp$I)10‘~IHO N HCYBCPCHHO M3JIara€T MaTcpurall; 3a IMOoJJHOC HC3HAHNUEC U
HCIIOHUMAHUEC yqe6H0ro MaTepurajia UJn OTKAa3 OTBCUATH WJIN IIPU U3JIOKCHUU OTBETA ITOJYUCH
menee 70% IMMPaBUJIBHO U3JIOKCHHOI'O MaTcpuajia.

OneHoYHBIE CPEICTBA I TEKYIIEro KOHTPOJISA YCIIeBAeMOCTH
1. HawmMmeHoBaHHE OIIEHOYHOTO CpPE/ICTBA

@®oHbl OLIeHOUHBIX cpelcTB (nanee — @OC) npeacTaBiaeHbl B BUAE MEXIUCHUIUITMHAPHBIX
3a/laHui, HaIpaBJICHHbIE HA KOHTPOJIb KAaYeCTBA U YIIpaBJIeHUE npoueccamu foctrwxkenus JIP, MP n
1P, a Taxxe co3zganue ycnouit s popmuposanus OK u (mnm) I1K y obyyarommxcs nocpeacTsoMm
npomexxyrouHoi arrectaiuun. ®OC pazpabaTbIBalOTCS C ONOPOM HAa CHHXPOHU3UPOBAHHBIE
oOpa3oBaTeNbHble  pe3yibTaThl, C yderoM mpodunas  oOydeHus, YpPOBHA  OCBOCHHS
o0m1eo0pa3oBaTebHOM  AUCHUITUHBL «MaTtemaTtuka» M IpodecCHOHATbHOW HaIpaBICHHOCTH
obpazoBarenbHON Tporpammsl 1o cnenuaabHocTH 34.02.01 «CecTpuHCKOE Ie10»

Tabnuna
Ne pa3nesa, TeMbl Konabr BapuaHTbl MeXXTHCIMTIIMHAPHBIX 3a1aHUii
o0pa3oBaTesibHBIX
pe3yJabTaToB
(JIP, MTP, IIP,

OK, TIK)




Pazpea 1. I1PB 01
IToBTOpEHHE [1PB 03
Kypca I1Pb 04
MaTeMaTHKHU IIPB 08
OCHOBHOIi mKkoJsbl. | ITPY 02
Tema «Pa3Burue I1IPV 03 3amanmue 1
noustus o uucie» | JIP 05 Bmectumocts MoueBOro my3bips yesnoBeka 600 mut.
JIP 09 OH 3anonHeH Ha 58%. CKOJIBKO 3TO COCTaBIIAET
JIP 13 MUJUTHIIUTPOB?
MP 01 3amanmue 2.
MP 03 B otnenenuu 3a cytku B cpeanem pacxoayercs 0,5
MP 04 KI' XJOpHOW wu3BeCTH. BO BpeMsl TreHepalibHOM
MP 05 yOopku  momemeHuid — u3pacxomoBaHo  150%
MP 09 CPEHECYTOYHOTO KOJUYECTBA XJIOPHOM H3BECTH.
OK 01 CKOJIBKO  XJIOPHOM  M3BECTH  M3PacxoJoBall
OK 02 MepCoHall OT/ACJIICHUST BO BpeMs TE€HEpAIbHOU
OK 04 yOOpKU noMerieHus ?
OK 05 3aganme 3*
OK 08 Ilo Ha3zHayeHuro0 Bpaya MANMEHTY MPOIHCAH
[IK 2.4 JIEKapCTBEHHBIN Mpenapar B TabaeTkax mo 500 mr 2
pasa B JieHb B TeueHue 14 nneil. B anteke manueHt
Kyl JaHHBIA JIGKQpCTBEHHBIM Mpemapar B
tabnerkax 1o 250 mr. CKoJIbKO TabJIETOK B IEHb MO
250 Mr goKeH IpUHUMATh MAlMeHT He Hapylias
ykazanus Bpaua? Ckoipko TabimeTok mo 250 mr
HEO0OXOUMO MAMEHTY Ha BEChb KYpPC JICUeHUs?
* JlomycTHMO BBITIOJIHEHUE 3a/aHus c
UCIOJIb30BaHUEM IPOrpaMMHOTO MPOIyKTa
MSExcel
Tema «Pa3Butue IIPB 01 3amanme 1.
noustus o uucie» | [1Pb 03 Pemnth 1 00BITPATh CUTYAIMOHHBIC 3aa4H.
I1PB 04 1. Jo3upoBka OJIHOM TabJIeTKH
TIPB 08 JIEKapCTBEHHOT0 BemiecTBa cocrasisier 0,1
I1PY 02 r. Kakyio dacth TabieTKu HYXHO JaTh
ITPY 03 00JTBPHOMY, €CIIH €My MpPOIHCaHa pa3oBas
JIP 05 J103a 25 M.
JIP 06 2. Bo ¢nakone okcammninaa Haxoautes 0,25 T
JIP 07 CyXOr0 JIEKapCTBEHHOTO cpencTBa. CKOIBKO
JIP 09 HY)KHO B3STh pacTBOPUTEINS, YTOOBI B 1 M
JIP 13 pactBopa Obu1o 0,1 T cyxoro BemiecTBa?
MP 01 3. BonbHOI 10oKeH IPUHUMATH JIEKAPCTBO MO
MP 03 2,5 mr B TabneTkax 3 pasa B JIeHb B TEUCHHE
MP 04 5 nue#t. CKOJNBKO HEOOXOIMMO BBHITTUCATH
MP 05 JAHHOTO JieKapcTBa OosibHOMY  (pacder
MP 09 BECTH B rpammax)?
OK 01 4. Bo ¢rnakoHe mneHMUWIIMHA HaxomuTcs |
OK 02 MiH. EJ[ cyxoro jiekapcTBEHHOTO CpPEACTBA.
OK 04 CKOIBKO HYKHO B34Tb PacTBOPUTEIS,
OK 05 yTo0bI B 0,5 mut pactBopa 66110 100 000 E]
OK 06 CyXOro BelecTna?
OK 07 5. bonpHOMy Heobxoaumo BBecTH 600 ThICSY
OK 08 equann nepumwnimHa. PmakoH mo 1




I[IK 2.4

Muunony eaunui. Passectu 1:1. Ckonbko
MJI pacTBOpa HEOOXOMMO B3ATh?

6. OnpenenuTh LEHY JENEHUS IINPULA, €CIH
OT HOJBITOJIBHOTO KOHYCA 10 HUGPBI «5» - 5

JICTICHUIA.
Paznen 9. IIPB 02 3ananmue 1.
Komo0unaropuka, | IIPb 07 B nanare 4 xoiiku. CKOIBKUMH CIOCOOAMH MOXKHO
CTATHCTHKA U I1PY 03 pa3sMecTUTh YEThIpeX OOJIBHBIX?
Teopusi IIPV 05 3aganmue 2.
BEpPOSITHOCTEIA. JIP 05 [Ipu 5edeHun OOJBHOTO MOXKHO IPHUMEHSTH
Tema «OCHOBHBIC JIP 09 CJICMYIONINE MEIUKAMEHTHI: TaOJETKH, MHKCTYpa,
MOHSTUS JIP 13 karm. CKOJIBKUMH CIIOCOOaMU MOJKHO COCTaBUTh
KOMOMHATOPHKI MP 01 Je4eHre OOJbHOTO TabjaeTKaMu (2 HAMMEHOBaHUS ),
MP 03 Mukctypoir (1 HammeHoBaHue), Kamamu (3
MP 04 HAaWMEHOBAHMS ), €CJIU BCETO UMEETCs: TabIeTku — 7
MP 05 HAaUMEHOBAHMM, MHKCTypa — 9 HauMMEHOBaHM,
MP 09 Karuim — 4 HAaMMEHOBAHMSL.
Tema  «CoOblITHE, OK 01 3amanme 1.
BEPOSITHOCTH OK 02 U3 croa «[TOJIMKJIMHUKA » Hayran BeiOupaercs
COOBITHSI» OK 04 onHa OykBa. KakoBa BepOATHOCTH TOT0, YTO 3TO
OK 06 riiacHast Oyksa?
OK 08 3amanme 2.
1K 2.4 W3 maptun B 1000 amnyn ¢ HoBokauHOM, 20 aMIys
OKa3ajnuch OpakoBaHHBIMU. KakoBa BEpOSTHOCTH
TOrO, 4T0 u3bAThIE 20 ammyn ¢ TEepBOro pasa
OKa)XXyTcsl OpaKOBaHHBIMH?
3ananmue 3.
N3 1000 wHoBopoxkaeHHbIX S11  okazaiuch
ManbuMkamMu. HaiauTre BepOSTHOCTh pOXKICHUS
MaJbYMKa U BEPOSITHOCTH POXKICHHS JICBOUKH.
Tema «3agaun 3aganme 1: wu3yyaim BO3JACHCTBHE HOBOIO
MaTeMaTU4eCKOu mpenapara Ha Maccy Tejia JaOOpaTOPHBIX MBIIICH.
CTaTUCTUKM Macchl B rpaMMax OKa3aiuch paBHbIMU: 64, 69, 83,
80, 70, 74, 75, 77, 77. PaccunTarh OCHOBHBIE
nokaszarenu  BeIOOpkH.  [locTpouTh  MONUTOH
BbIOOpKH. CeNaTh COOTBETCTBYIOIINE BBIBOIBI.
3ananme 2.
Onpenenure KadeCTBEHHBIE TOKAa3aTeld pPabOTHI
TEepPaneBTUYECKOTO OT/IEeNIEHUs CTaloHapa
ropoacTkoit 6ompHuUIBI Ne2 ropoaa H. B 2010 roxy
B TEpameBTHYECKOM oTxaeneHuu Obuto 130 koek.
Breimucano 3a roxg 2700 GompHBIX, ymepiio 300.
[TpoBeneHno B otaeneHun BceMm OosbHBIMEH 45500
KOMKO-THEMN.
Pazpnen 10. I1PB 01
I'eomerpuueckue | I1IPH 06




Teaa, uxX 1Py 02
MOBEPXHOCTH U [1PY 03
00beMblI OK 01
Tema «O6beMmbl Ten | OK 02 3amanmue 1:
BpaICHUS» OK 04 Boruucinuts 00beM pykH OT IUIEUEBOIO CycTaBa 0
OK 06 nanpiieB. CpaBHUTH TOJYYEHHBIA pPE3yibTaT C
OK 08 tabmuneir npogeccopa B.H. CenysnoBa. Cnenatb
11K 2.2. COOTBETCTBYIOLINE BBIBOBI
3ananmue 2:
CooTHecTH  OpraHbl  4YeJIOBEUECKOr0o Tela ¢
MHOTOTPaHHUKAMU ¥ TEJIAMH BPAIICHUS

OueHo4YHbIE CPeCTBA IJISA POMEKYTOYHOM aTTeCTAlUU
1. 3apanus gt npoBeaeHus ¢ depeHuPOBaAHHOIO 3a4eTa

J1jis TOro 4TOOBI MOYYHUTH 3aUeT M0 MaTeMaTUKE CTYACHTY 1 Kypca Koyuieaka HeoOX0IuMo
BBITIOJIHUTH MUCbMEHHYIO KOHTPOJIBbHYIO PaboTy.
[Tpu 5TOM HY)XHO HaOpaTh HE HUKE MUHUMAJIBLHOTO KOJIMYECTBa OAJIIOB.

B cootBercTBHM ¢ KoHIeniuei pa3BuTrs MaTeMaTuaeckoro oopa3zoBanus B Poccuiickoit
denepannn 3aaHUs IO MATEMATHKE Pa3/ICICHBI HA 1B YPOBHS: 0a30BBIi U MOBHIIIICHHBIN.

CTPYKTYPA 3AYETHOM PABOThI

Ha Brimonnenue 3aueTHoi pabotel otBoAuTCA 1,5 vaca (90 MunyT).

3aueTHas paboOTa COCTOMT U3 JIBYX YacTEH, KOTOPBIC PA3IMYAIOTCS IO COACPKAHMIO, CIIOKHOCTH U
YUCIy 3aaHUMN.

basoevuii yposenw

Bxutrouaet 16 3aganuii ¢ KpaTKuM OTBETOM 0a30BOTO YPOBHSI CJIOKHOCTH.

Llosviuennwiii yposens

Bxutrouaet 4 3agaHus ¢ moApOOHBIM OTBETOM MOBBIIIEHHOTO YPOBHS CIOKHOCTH.

MuHuMaNTbHBINA TTOPOT —5 OAIIIOB.

[Tepecnaua MaTeMaTHKX BO3MOKHA TOJIBKO Ha 0230BOM YPOBHE.

CoseTnl M YKa3aHHSA 110 BBINOJTHEHUIO padoOTHI.

CHayana BbINONHSNTE 3a1aHus yactu 1. Hauate coBeTyeM ¢ Tex 3aaHuii, KOTOpbIE
BBI3BIBAIOT Y Bac MeHbIlIe 3aTpyJHEHUH, 3aT€M IIEPEXOUTE K IpyruM. i SKOHOMUHU
BPEMEHH ITPONYCKAaNTe 3ajaHue, KOTOPOE HE YIAETCS BBIIIOJIHUTH Cpasy, U
nepexoaure K caeayroeMmy. Ecin y Bac ocranercs Bpems, Bel cmoxere
BEPHYTHCS K MPOMYIIEHHBIM 3aJaHUSM.

Bce HeoOxoauMble BBIYHUCICHUS, TPEOOPa30BaHUs U T.[1. BHIOIHANTE
B YEpHOBHKE. 3allMCU B YEPHOBHMKE HE YUUTHIBAIOTCS MPU OLIEHUBAHUU PaOOTHI.

Ecnu 3aanue coiepKUT pUCYHOK, TO Ha HEM HEMOCPEICTBEHHO B TEKCTE paboThI
MO>KHO BBINIOJIHATH HeoOxoaumble Bam nmoctpoenust. PekoMeniyeM BHUMATENBHO
YUTaTh YCIOBUE U IIPOBOJUTH IIPOBEPKY ITOJYYEHHOTO OTBETA.

3a/iaHusl MOKHO BBITIOJIHATH B JTF0OOM NOpsIKE, HAUYMHAs ¢ Jt00oro. TekcT 3agaHus
nepenuchBaTh HE HaJl0, HEOOXOIMMO TOJBKO yKa3aTh €ro HOMep.

[Tpu BbIMOIHEHUU pabOTHI BBl MOKETE BOCTIONB30BATHCS CIPABOUYHBIMU
MaTepHaIaMH.

Kak ouenuBaercs padora



bainel, monydennsie BaMu 3a BEpHO BBINIOJIHEHHBIE 3a1aHUsL, CYMMUpPYIOTCS. JJIs
YCIIELTHOTO MPOXO0XKICHUS TPOMEXKYTOUHON aTTecTallui HeoOX0JUMO HabpaTh B CyMMe HE MeHee 5
0ayIoB. 3a KaXK10€ MPaBUIIBHO BBIMIOJTHEHHOE 3a1aHue YacTu | BoicTaBisieTcst 1 6amr. 3amanust
YacTH 2 PacIoJIOKEHBI 110 HAPACTAHHUIO CJIOKHOCTH M OlleHUBaroTcs B 2 (3amanus 17-18) u 3
(3amanus 19-20) G6ama.

Oa10B

KomnnuectBo

Mesnee 5 5-6

7-8

Bbonee 8

Ornenka

2 3
(HEeyTOBIETBOPUTENIbHO) | (YAOBIETBOPUTEIHHO)

4
(xopor110)

5
(oTMuHO)

ba3oBrblil ypoBeHb:

3aganue Ne 1.

BrauciuTh:

Ne 3amanus

3aganue

1.

0,01+0,09: (3= — 72 +13)=
18 9 6

0,12-0,52 _
0,4:0,12+0,88-0,4

2 1 1, 11
(1= -15+45):=-193=

4 ] h
12233 4% 4,125

4, 3
2?*35

1 1 1
1,4—-3,5:1— )] :2,4+3,4:2—- — —
(: = 4) A+ 3 60

3aganue Ne 2. HaiiTu aOCOJIFOTHYIO M OTHOCUTEIBHYIO MOTPEIIHOCTD MPU OKPYTICHUH JTAHHOTO
qucia 0 COThIX:

Ne 3apanus 3amanne
1. 8,56439
2. 3,24186
3. 9,43268
4, 0,14326
5. 2,86548

3amanme Ne 3.

N306pa3uth cxematuuecku rpapuk QyHKIUH:

Ne 3amanus 3aganue
1. y=3*
2. y=lg 2x
3. y= x? +1




4, y=l0go5 X

5. y=22

3ananue Ne 4. [loctpouts rpaduk GyHKIIUA:

No 3amanus 3ananue
1. y =2 sin X
2. y = 0,5 cos X
3. y=c0s(3X)
4. y=sin (2x)
5. y=tg(-X)
3aganue Ne 5. J/[oka3aTh TOXKACCTBO:
No 3amanus 3anaHue
1. cos(a + B)+sina -sin B ~ ctga ctgp
cos(a + B)—cosa -cos 8
2. tga +tgB _ sin(a + B)
tger —tgB  sin(a - )
3. tga2 N Ctga2 _sin 2a
1+tg°a l1l+ctga
4, —tg?
4tga(1 tg Za) _ sin 4o
(1+ tg 2a)
5. 1-cos2a +5sin 2a
- =tga
1+ cos2a +Sin 2a

3apanme Ne 6. PeminTh painoHaIbHOE YpaBHEHHUE:

Ne 3amaums 3aganue
1. 2
X +l+ 2x _29
X X“+1
2. X+2 X+6 x+10
+ + =6
X+1 Xx+3 x+5
3. X x+1 1 1
X*+4 2(x-2) 2-Xx X+2
4, 2x-1 3x-1 x-7
+ = +4
Xx+1 x+2 x-1
5. 2X 1 4
+ — =
X+2 x—-2 x*-4

3amanue Ne 7. Peminth paninoHaibHOE HEPABEHCTBO:

No 3amanug 3agaHue
1. (x+3)(4-x)(2x+5) -0
(Bx=1(x+4)
2. X3 (x=1)(x +5)
(1—4x)(x+3)*(x—8)




(Bx-DEx-6)(x-11)° _,
(x=dA-7X)*(x-3)

4. (x=1)*(x+7)(x+3)° >0
X +6x+9 B
5. (X=D(x=2)(x-3) 0
(X+D(x+2)(x+3)

3ananue Ne 8. Pemiuth uppanimoHaibHOE ypaBHEHHUE:

Ne 3amanug

3aganue

X+4/2X—-1=8.

3+V3x+1=x

VX2 +5x+14+1—-2x=0

X+ V2x+3=6

SR IE I A

V2x—1=x-2

3apanue Ne 9. Permnth uppanmoHaibHOE HEPABEHCTBO:

Ne 3amanus 3aganue
1 X+2 >+/8—x2
2 X+1>+/x-1
3 VXZ +5x <+1— X + 4x.
4. V2x2 +5x—6 > /- x-3.
5 VX2 —7x+5>/3x—4.

3ananue Ne 10. Pemuth nmokazaTesnbHOE ypaBHEHHE:

Ne 3amanug 3agaHue
1. 3H2.3%=72
2. 2%-2%4=15
3. 2X+4.2%X=120
4, 7¥¥2.14*7%=5
5. A9*1=(1/7)*

3ananme Ne 11. Pemnth nokasaTenbHOE HEPABEHCTBO:

Ne 3amanus 3aganue
1. 82*1>0,125
2. 100%*1<0,1
3. 10%+1>0,001
4 322%3<(),25




| 5.

[ 16>0,125

3aganue Ne 12. Pemmts norapudmuyeckoe ypaBHEHHUE:

Ne 3amanus 3aganue
= %Iog3(2x+1):1
2. logz(2x-1)=3
3. 10go5(3x-1)=-3
4 %Ioga(3x—2):3
5. log2(2x+1)=log23+1

3apanue Ne 13. Pemuth norapudpmMudeckoe HEpaBEHCTBO:

No 3ananus 3ananue
1. loga(7-x)<3
2. loge(4-3x)>0,5
3. log2(1-2x)<0
4. log2(2x+1)>4
5. logs(3x+1)<2

3aganue Ne 14. Permiuth TPUrOHOMETPUUECKOE YPABHEHHE:

Ne 3amanus 3agaHue
1. 2sin (I1/3-x)=1
2. 4c0s°x-1=0
3. sin x/2+1=0
4. 2cos(I1+2x)=1
5. 4c0s°x-3=0

3aganue Ne 15. Pemuth TpUroHOMETpUYECKOE HEPABEHCTBO:

Ne 3apanus 3amanne
1. sinx>1/3
2. cosx<-1/4
3. tgx<3
4, ctgx>2
5. Sinx<6
3aganme Ne 16. BLimogHUTh A€HCTBUS ¢ KOMIIEKCHBIMHA YHCIIAMH:
No 3ananus 3anaHue
1. 21=5-81 z,=-3+4i
2. z1= 6-8i z2=-8-7i
3. Z1= 5-2i z2=-4+8i
4, 71=3-91 z,=-5+3i
5. 21=-3+51 z,=5-4i

IloBbLINIEHHBIN VPOBEHb:




3aganue Ne 17 (2 6anaa). Haiitu:

Ne 3amanus

3aganue

1 Jano: sina =—0.6;

180° < o < 270°

Haiitu: sin 2a; cosa; ctga;

2. 119
Hano: cosa = ——;
169

3‘;7<05<217

Haiitu: sin«; cos2q; ctga;

Hano: sina = g;

3. . 1 3z
Hano: sina =-—=; 7r<a<7
Haiitu: sin 2«; cos«; ctga;

4. Jano: cosa =0,75; 270° < ¢ < 360°
Haiitu: sin«; cos2qa; ctga;

5.

90° < ¢ <180°

Haiitu: sin 2a; cosa; tga;

3aganue Ne 18 (2 6asua). [Toctpouts rpaduk GyHKIIUU, UCIIONB3Ys TPeoOpa3oBaHus rpaduKkoB

GyHKIMI:
Ne 3amanus 3agaHue
1. y= 2 4dx+6
2. y=—x*—2x-3
3. y= -X*+2x+3
4, y= -X?+4x+5
5. y=-2x*+8x-5

3apanme Ne 19 (3 6asu1a). PemnTh uppalvoHaaibHOE HEPABEHCTBO:

Ne 3amanus

3aganue

L Vax—x? >-2-3x?

VX2 —=x-12 < x

NX24+x-12 >6-X

VX2 +2x >-3-x?

o N

V2x -8 </6x+13

3apanme Ne 20 (3 6as1a). PemnTh TpPUrOHOMETPUYECKOE YPABHEHHE:




Ne 3amanus 3aganue

1. tgx+3ctgx=4

Bsinx+3cosx=0

25in?x+3sinx+5c0s2x=2

sin5x=sin7x

SRR

4sin?x-5c0sx=5

2. 3aanus Juis IPOBEJCHUS IK3aMeHa

JK3aMeHANIMOHHBI MaTepuaJ Mo MaTeMaTHKe
Mo pe3yJbTaTaM OCBOEHUsI MPOTrPaMMbI
cpeaHero (MOJHOr0) 0011ero oo0pa3oBaHms,
peanu3yemMoii B mpejiesiax OCHOBHOM
npogdeccuoHaIbLHOH 00pa3oBaTeIbHOM
nporpammbl HITO/CITIO

DK3aMeH 1Mo MaTeMaTUKe CaeTcs B MUCbMEHHOH dopMe.

PesynbTaThl 5K3aMeHa MPU3HAIOTCS YAOBICTBOPUTEILHBIMU B CIIy4ae, €CIIH
00yJaroImuics mMpy cade K3aMeHa 10 MAaTeMaTHKE MOJIYYHJI OTMETKY HE HIKE
YAOBJIETBOPUTEIHHOM (TpH Oasa).

Pesynbrar sx3amena 1o maremaruke oopazoBatenbHbIMU yupexaeHusimu HITO u
CIIO mpu3zHaeTcs Kak pe3yabTaT UTOTOBOTO KOHTPOJIS, BIMSIET HA 3aHECEHHUE B TUTIIIOM
rocynapctBeHHoro oopasua o nonydenun HITO / CIIO 3anucu o nomydyeHuu cpeaHero (IoJIHOTO)
o01mero oopa3oBaHusl.

Ha BeInmonHeHne nucsMeHHOM SK3aMEHAIIMOHHOM Pab0Thl IO MaTeMaTHKE JaeTcs 3
acTpoHoMHuYeckux yaca (180 MUHYT).

DK3aMeHaIMOHHAas padoTa COCTOUT U3 2-X YacTei.

OO6s3arenbHast 4acTh COAECPKUT 14 3amanuii, monoaHuTENbHAs — 3. BeimonHenune
KaXX/IOTO 3a/IaHUs OI[CHUBAETCs B OaylTax. 3a MpaBMIbHOE BBITOJHEHUE OJTHOTO 3aaHuUs
00s13aTeNIbHON YacTH 00y4JaroLiics nojaydaeT OJuH 0alll, 32 IPaBUIbHOE BHIMOJIHEHUE OJHOTO
3aJlaHusl JOMOJIHUTENBHOM yacT — 3 Ganna.

Ecnu oOy4aromuiics MpuBOIUT HEBEPHBI OTBET UM OTBET OTCYTCTBYET, cTaBUTCsA ()
0aoB.

bannbl, monmy4deHHbIE 32 BCE BBIIIOJIHEHHBIE 3a/1aHUS, CYMMHUPYIOTCS.

Coneprxanue J0KyMeHTA:

o [IpumepHsie 3agaHus 11l HOATOTOBKHU K 9K3aMEHY IO MAaTEMATHUKE

e 4 xomiuiekTa 1o 4 BapuaHTa YK3aMEHAIMOHHBIX 3amaHuii (o 17 3amaHuil B KaxIaoM
BapHaHTe)

e brmank gig orBeToB
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Crpagoyubie MaTePHAIbI

Tadnuua ksaaparos uensix yncen ot 0 10 99

Euunn
Aecatsd —5—T—1T2 T3 [ 4] 5161 71389
0 | 1 | a4 | 9 |16 25 | 36 | 49 | 64 | 8l

100 | 121 | 144 | 169 | 196 | 225 | 256 | 289 | 324 | 36l
400 | 441 | 484 | 529 | 576 | 625 | 676 | 729 | 784 | 841
900 | 961 | 1024 | 1089 | 1156 | 1225 | 1296 | 1369 | 1444 | 1521
1600 | 1681 | 1764 | 1849 | 1936 | 2025 | 2116 | 2209 | 2304 | 2401
2500 | 2601 | 2704 | 2809 | 2916 | 3025 | 3136 | 3249 | 3364 | 3481
3600 | 3721 | 3844 | 3969 | 4096 | 4225 | 4356 4489 | 4624 | 4761
4900 | 5041 | 5184 | 5329 | 5476 | 5625 | 5776 | 5929 | 6084 | 6241 |
6400 | 6561 | 6724 | 6889 | 7056 | 7225 | 7396 | 7569 | 7744 | 7921
8100 | 8281 | 8464 | 8649 | 836 | 9025 | 9216 9409 | 9604 | 9801

O 00 W - D

CroiicTra apudMeTHIECKOr0 KBAAPATHOTO KOPHA

Jab=va b npu az0, b=0 \/%=%—% npu az0, b>0

Kopun KBAIpaTHOro YpaBHCHUS ax +bx+c=0,a%0

x'=-b-J2ba-4ac’ xZ:-b+sza-4ac i 3 anss0

- 2 B
X==g— NpH b" ~4ac=0

DOpMYIIB COKPAIEHHOTO YMHOKEHHS
(a+b)'=a’+2ah+b’

(a-b)'=a’-2ab+b’
a’=b*=(a+b)(a-b)

© 2019 depepanniny caywta no Hapopy s cdepe ofipajosarin i raven Poceufickol Mepepatm
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Cmenens u ao2apugpm
CpoiicTBa cTencHn CgoifcTsa norapudaa
npi a>0,h>0 npu a>0, azl, h>0, x>0, y>0
-n =L aloguh=b
" ma nem |0g00=|
i s log,1=0
n
%:a"”" log, (xv)=log,x+log, ¥
o
A Iog,,( )—logax log, v
(a ) =a
(ab)~=a"‘h" |°gah =k]0gab
(s)Li
b h"

22

B B_C BC || AD
MN — cp. nun. MN — cp. nun.
MN_AC MN:BC+AD
2 2
A C A D
Teopema IMudaropa Jomna okpysnocrn C=2nr
Taomane kpyra S=mr’

a
Cj “' a*+b*=¢?

h

[TpasyibHbIA TPCYTrONLHEK

S___al 3 aJ-
S 3

© 2019 drepepannian cayxda 110 naxzopy & odepe obpasosam n sayxu Poceriickoii Degepaigm
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b
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a
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IMupamuia

S=ah,

S=absiny

+
o>

(V]

V =abe
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[psamas npuima
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|
=5ah,

-

S =%absiny

‘il' dz
|

V=S h

V:-l—m-zh

S. =arl
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Ipamoyronsusiii TpeyroasHHK TpuroHomMeTpHYecKas OKPYAHOCTh
)
sina=< P, I ;
C =~ -isma
c a b :
cosa=— e =

c cos |

=
h lgu-b /

o 2 2
OcHorHOE TPHIOHOMETPHYECKOE TOKIECTRO: Sin ¢+ cos a=1

HexoTophic 3HaMCHHS TPHIOHOMETPHUCCKIX yHKURIT

bis n n = 3n
o | PAIHAHBI 0 5 n f 3 R 3 2r
rpaaycs | 0° 30° 45° 60" 90° | 180° | 270° | 360°
sina o | L [ 2B o] o0
2 2 2
3o A2 1 =
tga 0 .‘?. ] NEY — 0 — ]
Jluneitnan dynkumus FeoMeTPHYCCKHA CMBICH NPOH3BOAHOI
) Vi i e
A a
‘-L,\‘.'h // = - - " LI
¥ 7/
L~ B
A y -.f(x)
b \a AN 1 ze
0 X 10] 1A | |x X
k=1gn f’(,\-o)zlgq
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I[MPUMEPHBIE OK3AMEHAIIMOHHBIE 3AJJAHWA
ITo npeamery MATEMATHUKA

Bapuanr |

Yacrs |

1. Haiigute kopensb ypaBaenus 10gs(X - 3) + 10g32=10gz10
2. Haiinute kopeHb ypaBHeHus 52 % = %

3. JluameTp ocHOBaHUs KOHYyca paBeH 18, a qnuHa oOpasyromeii paBaa 41.

HaiinuTe BbICOTY KOHYCA.

4. Ha Tapenke nexar OJMHAKOBBbIE Ha BHUJA IHUPOXKKH: 5 ¢ MiIcOM, 8 C Kalycroi
u 3 c BuHel. [lers Hayran BeIOMpaeT oiuH NUpoxoK. Hailiiure BEpOsITHOCTh TOTO, YTO ATOT
IIUPOKOK OKAYKETCS C KAILyCTOM.

5. Haiinure IJIOIIAh OOKOBOM MMOBEPXHOCTH MPaBUILHON LIECTUYTOJIBHOMU
NUPAMU/JIbI, CTOPOHBI OCHOBaHMs KOTOPOH paBHHI 18, a 60koBbIe pedpa 41.

6. B mpaBmIbHOI YETHIPEXYTONBHON NHUpamMuIe BbICOTa paBHa 4, o0beM paBeH 24. Haiigurte
00KOBOE pedpo ITOI MUpaMUIbI.

7. B tpeyronsuuke ABC yron C pasen 900, CH — Bricota, AC=25, AH=7. Haiigure cosB.
8. Haiigure cosa, ecau Sin o= - 0,6 u w/2<a<3m/2.
9. BpImonHMTE NEWCTBHS C KOMIUIEKCHBIMU YUCIIAMU:

a=3i-5
b= - 6i

10. HaiimuTe 3Hauenne Bepakenus: 2453107

11. [Nokazanust cuérymika 3IEKTpodHepruu 1 OKTsIOps cocraBisiiam 66921 kunoBarT-uac, a 1

HOAOps — 67110 kunoBaTT-4yacoB. CKOJNBKO HY)KHO 3aIJIaTHTh 32 SJIEKTPOIHEPTHIO 32
OKTSOpH, eciii | KuoBarT-yac 3eKkTpodHepruu ctout 4 pyosns 30 komeek? OTBeT maiiTe B
pyoIIsX.

12. Haitnure HanGosblee 3HadeHNe HYHKIHE Y=X"+2X>+X—7 Ha oTpeske [-3;—0,5].



13. Typuct mnombupaer 3kckypcuu. CBemeHHss 00  OKCKYpCHSIX  IPEACTABJICHBI

B TabmnuIle.
Howmep skckypeun  Tlocemaembie 00bEKTHI Croumocts (pyo0.)
1 My3eii )KUBOIIHUCH, TTAPK 450
2 3aropoIHbIN 1BOPEI], KPENOCTh 250
3 3aropoJIHbIi ABOpELl, My3€el KUBOIMUCH 200
4 [Mapx 200
5 3aropoIHbIN IBOpEIT 250
6 Kpemnocts 150

[Tonw3yscek Tabauuel, nondepute HAOOP IKCKYPCHUil Tak, YTOOBI TYPUCT MOCETHUII YEThIPE O0BEKTA:
KpEIOCTh, 3arOPOAHBIA IBOPELL, ITAPK U MY3€U KUBOIIHCH,
a CyMMapHasi CTOMMOCTb 9KCKYpCcHil He npeBbliana 650 pyouiei.

14. Haitnute 1uiomags TMOBEPXHOCTH MHOTOTPAaHHUKA, M300paKEHHOTO Ha PUCYHKE (BCe
JBYTPaHHbBIE YTIIbI IPSIMBIE).
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1.
a) Pemute ypaBHeHue SiN2X=C0S(37/2+X).
0) HaiiuTe Bce KOpHH 3TOTO ypaBHEHUs, MPUHAIeKanme oTpe3ky [37/2; Sn/2].

2.

Pemmnre CHCTEMY



E nmpmuoyromemoMm mapannenenmnene ABCDAB,CiDjn3pectHO,
C4; =23, CD =3, 4D = 14. Hafigure gnuny pedpa BB;.
D,

g7



