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|. OBIIME ITOJIOXKEHUA

1. ®oun omnenounsix cpenctB (gaee — DOC) mpenHasHayeH i1 KOHTPOJIS M OIEHKH
00pa30oBaTeNbHBIX JOCTHKEHUN O0yUYarOMMXCsi, OCBOMBLIMX Iporpammy aucruriuasl OO/.13
Maremaruxa.

2. @©@OC BKIIOYAET OLEHOYHbIE MaTepuajbl i1 [POBEIEHUS TEKYLIEr0 KOHTPOIA U
IPOMEXXYTOYHOH aTTecTanuu B popme IK3aMeHa.
3. ®OC mo3BoNAeT OICHMBATH 3HAHUS, YMEHUS, HaIpaBiICHHbIE Ha (OPMHPOBAHUE

KOMIIETCHIIUH.

4. ®OC pa3paboTaH Ha OCHOBAHWHU TOJOXKEHUH OCHOBHOH 00pa3oBaTEIbHON MPOTPAMMBI IO
crenuansHocTd 09.02.07 MudopmanmoHHbIE CHUCTEMBI M HPOTPAMMHPOBAHHE TUCIUTIINHBI
0OO0O/1.13 MaremaTuka.

5. @OC sBasieTcst 00s13aTeNbHBIM 000COOIEHHBIM MPUIIOKEHUEM K paboueil mporpaMme.



1. O)KUJAEMBIE PE3YJIBTATHI U3YUEHUSA

Pe3yabTaThl 00yueHus

IToka3aTeiu OlleHKH
00pa3oBaTeJIbHBIX Pe3yJIbTATOB

O01mme

-TOTOBHOCTH K TPYZY, OCO3HAaHHE IEHHOCTH MacTepCTBa, TPYAOIIO0HE;
-TOTOBHOCTH K aKTHBHOM AEATENLHOCTH TEXHOJIOTMYECKOHN U COLMaIbHOM
HaTpaBJICHHOCTH, CIIOCOOHOCTh HHUIIMAPOBATH, TNIAHUPOBATh U
CaMOCTOSITEIIPHO BBITIOJHATH TAKYIO JCSITEIBHOCTS;

- HHTEpeC K pa3IuyHbIM chepaM npodeccHoHaTBEHON e TeIbHOCTH.
OBnaenne yHUBEPCATHHBIMI yUeOHBIMHU
MO3HABATEILHBIMH JICHCTBUSIMU:

a) 0a30BbIC JIOTHUECKUE JCUCTBHS:
-CaMOCTOAITENIFHO  (OPMYyITUPOBATH |
paccMaTpuBaTh €€ BCECTOPOHHE;
-yCTaHaBJIMBaTh CYIIECTBEHHBIH MPU3HAK WJIM OCHOBAHMS JUIS CpPaBHEHUS,
KJIACCU(HUKAITUK U 0000IICHUS;

-OTIPE/ICISITh e JCATENILHOCTH, 3a/JaBaTh MapaMeTpbl U KPUTSPUHM HUX
JOCTYKCHUS;

- BBUIBISTH 3aKOHOMEPHOCTH H MPOTHBOpPEYHST B PaccMaTpHUBAEMBIX
SIBIICHUSX;

- BHOCHTb KOPPEKTHUBBI B JICATCILHOCTb, OIICHHUBATH COOTBETCTBHE
Pe3yABTATOB EJsIM, OLICHUBATh PUCKH TTOCIIEICTBHIA ACATEIEHOCTH;
-pa3BUBATh KPeaTUBHOE MBIIUICHUE MTPU PEIICHIH KU3HEHHBIX IPpo0IeM

0) 6a30BbIC HCCIICIOBATECIILCKUE TCHCTBHS:

-BIIQICTh ~ HABBIKAMU  y4eOHO-HCCIIENOBATENbCKOM |
JeSITENIbHOCTH, HAaBBIKAMH pa3pelIeHus! MpooaeM;

-BBISIBJIATh TNIPHYMHHO-CJICJCTBEHHBIC CBSI3W W aKTyalM3HpOBaTh 3ajady,
BBIIBUTATh  THIOTE3y €€  pCIICHHs, HaXOJAWTh apryMEHTBl  JUIs
JI0Ka3aTeNIbCTBA CBOMX YTBEPXKJICHHH, 3a/1aBaTh NapameTpbl U KPUTEPUH
pelICHHS;

-aHAJIM3UPOBATh TOJYYCHHBICE B XOJC PCHICHHUS 3aJa4d Pe3yJIbTaThl,
KPUTUYECKH OILIEHHBATh MX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJIOBHSIX;

- YMETh MEPEHOCHTh 3HAHUS B MO3HABATEIbHYIO W MPAKTUYECCKYIO 00JIACTH
KHU3HECSTEIBHOCTH;

-yMeTh HHTETPUPOBATh 3HAHMS U3 Pa3HBIX MTPEeIMETHBIX 00IacTeif;
-BBIIBUTaTh HOBBIC WJICH, TIPE/JIAaraTh OPUTHHAIBHBIC TIOAXO0/IbI U PEIICHUS 1
CMOCOOHOCTh UX UCIIOJBL30BAHUS B MO3HABATEIILHON M COITUATLHON MPAKTHKE

AKTYyaJIu3upoBaThb HpO6HCMy,

MPOEKTHOU

B o6nacti EHHOCTH HAyYHOTO MO3HAHUS:

-c()OPMUPOBAHHOCTh MHPOBO33PEHUsI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAyKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAaHHOIO Ha
AMAnore KyJIbTyp, CIOCOOCTBYIOIIErO OCO3HAHHMIO CBOEr0 MeCTa B
MIOJIMKYJIBTYPHOM MUDE;

-COBEPILICHCTBOBAHHNE S3BIKOBOW W YHTATENBCKOM KYJIBTYPhI KaK CpeICTBa
B3aMMOJICHCTBHS MEXLy JIFOAbMH U TIO3HAHHUS MHPA;

-0CO3HaHHE IEHHOCTH HAYYHOW AEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISThH
MMPOCKTHYIO HW HUCCICHOBATCILCKYIO JACATCIbHOCTE HWHIAMWMBUAYAJIBHO H B
rpynure.

OBHa}IeHI/Ie YHUBEpPCAJIbHBIMU y‘IeGHBIMI/I IIO3HaBaTCIbHBIMU )IeﬁCTBHHMPI:

B) paboTta ¢ HHpOPMAITUCH:

-BJIaJIeTh HABBIKAMH MOJYyYCHUS HH(POPMAIMM W3 HCTOYHHKOB pa3HbIX
THUIIOB, CAMOCTOSTEIILHO OCYIIECTBIATh MOUCK, aHAJIH3, CHCTEMaTH3AIHIO H
WHTEPIIPETAIUI0 HHPOPMAIIUH PA3IMYHBIX BHJOB U POPM MpE/ICTABICHHUS;
-CO3/1aBaTh TEKCThl B Pa3IMYHBIX (oOpMaTax C Y4eTOM Ha3HAYCHUS
uHpopMaMK ¥ 1IeJeBOW ayJUTOPHHU, BBIOMpAas ONTHUMAIBHYIO dopmy

OrneHka «OTJIMYHO». 3a TIIyOOKOe

u MOJTHOE OBJIaJICHHE
coJep)KaHueM y4eOHOTO
MaTepuaia, B KOTOPOM
oOyyJaromuiics OpHEHTHpYETCs,
MOHATUIHBIM anmnaparom,
AKLEHTOJIOTHYECKUM u

ophodnIecKUM MHUHHUMYMaMH, 3a
YMEHUE HAXOJUTh U UCIOIH30BAThH

nHpOpMAITHIO.

OreHKa «XOPOIIO». Ecmm
OOyYaIOlUICS  MOJIHO  OCBOMJI
yueOHBId ~ MaTepual,  BIajceT
MOHATUIHBIM anmapaTom,
AKIEHTOJIOTHYECKUM u
op(ho3MUYECKUM MHUHHAMYMaMH,
OPHCHTHUPYETCSI B W3yYCHHOM
MaTepuaie, TPaMOTHO U3Jaraer

OTBET, HO B ero (GopMe HMEIOTCS
OT/IeJIbHBIE HETOYHOCTH.

OueHKa «yJAOBJIETBOPHUTEJIBHOY.
Ecnu o0yJarouics
oOHapyXHBaeT 3HAHUSA u
TIOHMMaHHE TIOJIO’KEHHOTO
y4e0HOTO Marepuana,
MOHATUIHOTO armapara,
aKIEHTOJIOTHYECKOTO "
op}odMMUECKOro MUHUMYMOB, HO
u3naraer ux HETIOJTHO,
HETIOCIIEIOBATENBHO,  JIOMYCKaeT
HETOYHOCTH B ONpENCICHUU
IIOHATUM, HE yMEET JI0Ka3aTeJIbHO
000CHOBAThH CBOM CYK/ICHUSL.
OueHka

«HeY/OBJIETBOPUTEJNLHO». Eciun
00yJarouics UMeeT
pa3po3HEHHBIE, OecCUCTEMHBIC
3HAHUS, HE yMEeT BBIICNATh
[JIABHOE M BTOPOCTEIICHHOE,
JIONTyCKAeT OIIIHOKH B

ONpeNeCHUN MOHITHM, HCKa)KaeT
UX CMBICH, OEclopsgouyHO U
HEYBEPEHHO M3JIaraeT MaTepHal.




MPENICTABICHUS U BU3yaIn3alui;
-OLICHUBATh JOCTOBEPHOCTD, JETUTUMHOCTh MHGOPMAIHH, €€ COOTBETCTBUE
MIPaBOBBIM U MOPAJILHO-3TUYECKUM HOPMaM;

-HCIIOJIB30BaTh  CPEIACTBA WMH(M)OPMAIMOHHBIX W KOMMYHHUKAITMOHHBIX
TEXHOJOTHA B  pEMICHWH  KOTHUTHWBHBIX,  KOMMYHHKATHBHBIX U
OpTaHW3alMOHHBIX 3a7a4 ¢ COOJIOACHHEM TpeOOBaHWN HSPrOHOMHUKH,
TEXHUKH O€30MAaCHOCTH, TUTHCHBI, PECypCOCOCpEkKCHHS, IPABOBBIX H
ATUYECKUX HOPM, HOPM MH()OPMAIIMOHHOMN 0€30TIaCHOCTH;

-BIaIcTh ~ HAaBBIKAMH  PACIIO3HABAHUS W 3alUTHl  WH(POPMAIIHH,
MH(GOPMAITMOHHOM 0€30IMaCHOCTH JIMYHOCTH

B o0macti 1yxoBHO-HPaBCTBEHHOTO BOCIIUTAHHSL:

- c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUIECKOr0 [IOBEJCHNUS;
-CIIOCOOHOCTh OLIEHMBATh CUTYaLUI0 M IPUHUMATh OCO3HAHHBIC DPEIICHUS,
OpPUEHTHUPYACh HA MOPAJIbHO- HPABCTBEHHBIE HOPMBI U LIEHHOCTH;
-0CO3HAHHE JIMYHOTO BKJIA/Ia B IOCTPOEHHE YCTOWYMBOTO OYAYILEro;
-OTBETCTBEHHOE OTHOLICHHWE K CBOMM POIUTEISIM U (WIN) OPYTUM WICHAM
CEeMbH, CO3/JaHUI0 CEeMbH HAa OCHOBE OCO3HAHHOTO MPHUHATHUS LIEHHOCTEH
CEMEHHOM )KU3HU B COOTBETCTBUU C TPAaIuUUsAMU HapoJoB Poccuy;
OBnanenne yHUBEPCATbHBIMH PETYIATUBHBIMH JEMCTBAAMU:

a) caMOOpTaHU3AIHS:

-CaMOCTOSTEIBHO OCYIIECTBIIATh MMO3HABATEIbHYIO JIEATENIbHOCTD, BBISABIATH
mpoOJIeMbl, CTaBUTh W  (QOPMYNIHPOBATH COOCTBEHHBIE 3aladdl B
00pa3oBaTeIbHON ACATEIBHOCTH U )KU3HEHHBIX CUTYALX;
-CaMOCTOSITENILHO COCTABJIATh IUIAH peEIIeHHs MNpoOJeMbl C  y4eToM
HMMEIOIIUXCS PeCypCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATNIOUTCHUH;
-J1aBaTh OLIEHKY HOBBIM CHUTYallUsM;

cnoco0CcTBOBaTh (YOPMHUPOBAHUIO U TPOSIBICHUIO MIMPOKOH SPYyIWIMH B
pasHbIX 001acTsIX 3HAHWH, MOCTOSIHHO MOBHIIIATH CBOW 00pa3oBaTeIbHBIH U
KyJlbTYpPHBIN YpPOBECHB;

0) CaMOKOHTPOJIb:

WCTIONB30BaTh MPUEMBbI PEQIISKCHH JJIsi OLEHKH CHTYalliH, BEIOOpa BEPHOTO
pelieHus;

-yMETh OILICHMBAaTh PUCKH U CBOEBPEMEHHO NPHHUMATh pPEUIEHHS IO HX
CHIDKEHUIO;

B) 3MOIIMOHAIbHBINA UHTEJUICKT, MPEATOIAraroliuii COPMUPOBAHHOCTD:
BHYTPEHHEW MOTHBALlMH, BKIIOYAOLIEN CTPEMIIEHHE K JOCTIKEHUIO LIETH U
ycrnexy, ONTHMMM3M, WHHLIHATUBHOCTb, YMEHHE JEHCTBOBaTb, HMCXOISI W3
CBOHX BO3MOXKHOCTEIA;

SMIIaTHH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh SMOLIMOHAIEHOE COCTOSIHUE
IPYTHX, YYUTBIBATh €r0 MPHU OCYLIECTBICHUH KOMMYHHKALUH, CIOCOOHOCTD
K COUYBCTBHIO M COTIEPEKHBAHUIO;

COLIMAJbHBIX  HABBIKOB,  BKIIOYAIOIIUX  CIIOCOOHOCTH  BBICTPAMBATh
OTHOUICHUS! C JAPYTMMHU JIIOABMH, 3a00TUTHCA, TPOSBIATE HHTEPEC H
paspeiath KOHOIUKTHI

-TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPE/ICIICHHUIO;
-OBJIAJICHUE  HABBIKAMHM  Yy4eOHO-HMCCIIEIOBATENIbCKOM, MPOSKTHOW U
COIMAIEHOM JIeATETLHOCTH;

OBHa}IeHI/Ie YHUBEpPCAJIbHBIMA KOMMYHUKATUBHBIMU l];eflCTBPISIMPI:

0) COBMECTHAas JAESTEIbHOCTb:

-IOHUMATh U UCIIOJIb30BaTh MPEHMYIIIECTBa KOMaHIHONW M MHAWBUIYaITbHON
paboThI;

-IpUHUMAThb neiaun COBMECTHOM JACATCIBbHOCTH, OpTraHnU30BbIBATH u
KOODPJMHUPOBAThH JICUCTBHUS 110 €€ JOCTHKEHHIO: COCTABIIATH IJIaH JCHCTBUIA,
pachpenessiTh poJid C y4eTOM MHEHHH YYaCTHHUKOB OOCYKAATh PE3YJIbTAThI
COBMECTHOH paboTHI;

-KOOPJMHUPOBAaTh M  BBIIOJNHATE PabdOTy B  YCIOBHSAX PEajbHOTIO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOT'O B3aMMOICHCTBHS;




-OCYIIECTBIIATh TO3UTHBHOE CTPATETHYECKOE TIOBEIEHHE B Pa3IMYHBIX
CHUTYaIMsAX, IPOSBIISATH TBOPYECTBO U BOOOPasKCHNE, OBITh HHUIIMATUBHBIM.
OBnazeHne yHUBEpCaIbHBIMU PETyNITUBHBIMU ACHCTBHAMU:

T') IpuHsATHE ce0sl U APYTHX JIOACH:

-[IPUHAMATh MOTHBBI U apTYMEHTHI IPYTUX JIIOACH TIPH aHAIN3E PE3yIbTaToB
IeATeITbHOCTH;

-IPU3HABATh CBOE MIPABO U MPABO APYTHX JIIOACH Ha OLIHOKY;

pa3BUBATh CIOCOOHOCTH NOHMUMATh MHP C TIO3UIMH APYTOTo YeIOBEKa

B obnacTu 3cTeTHYecKOro BOCIIMTAHUS:

-3CTETHYECKOE OTHOIIEHHE K MHPY, BKIIOYAs ICTETHKY ObITa, HAYIHOTO
TEXHUYECKOr0 TBOPUYECTBA, CIIOPTA, TPYAa U OOIIECTBEHHBIX OTHOIICHHUIA;
-CIIOCOOHOCTh BOCTIPMHUMATH pa3iMYHBIE BHIBI HCKYCCTBA, TPAAWLUU U
TBOPYECTBO CBOEr0 W JPYTHX HAPOAOB, OINYIIATh AMOIMOHAIHHOE
BO3JEHCTBHE UCKYCCTBA;

-yOCKJICHHOCTh B 3HAUUMOCTH JJIsl INYHOCTH M OOIECTBA OTCYSCTBEHHOTO U
MHPOBOTO HCKYCCTBA, ITHUYECKMX KYJIBTYPHBIX TPAIUIHNA W HAPOITHOTO
TBOPYECTBA;

-TOTOBHOCTHL K CaMOBBLIPAXKCHUIO B PA3HBIX BHJAAaX HCKYCCTBA, CTPEMIICHUC
MIPOSIBIISITH KA4€CTBA TBOPUECKOH TNYHOCTH;

OBnanenne yHUBEpCaTbHBIMI KOMMYHHKATHBHBIME JIEHCTBUSIMH:

a) oOIIeHHE:

-OCYIIECTBIIATH KOMMYHHUKAIIUU BO BCeX chepax KU3HH;

-pacrto3HaBaTh HEBEepOATBHBIC CPENCTBA OOIIEHUS, MOHMMATh 3HAYCHUE
COLIMANTBHBIX 3HAKOB, PACMO3HABATh MPEANOCHUIKA KOH(DIMKTHBIX CUTYyalui
U CMATYaTh KOH(bJ'H/IKTI)I;

-pa3BepHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHUS C HCIIONB30BAHUEM
SA3BIKOBBIX CPCACTB

-0CO3HaHHUE 00YYAIOIUMHUCS POCCUHCKOM IPaXkIaHCKOW UICHTUYHOCTH;
-[IeJICHANPABICHHOE PA3BUTHE BHYTPEHHEH IMO3ULUH JUYHOCTH HAa OCHOBE
JyXOBHO-HPAaBCTBEHHBIX II€HHOCTeW HaponoB Poccuiickoit ®epepauuu,
HMCTOPUYECKUX W HAIMOHAIBHO-KYJIbTYPHBIX Tpaiauiui, (HopMHUpOBaHUE
CHUCTEMBI 3HAYUMBbIX HEHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYIIIMOHHOIO MHpPOBO33pEHUs, IPABOCO3HAHUS, 3KOJIOTHYECKON
KYJIBbTYPBbI, CIIOCOOHOCTH CTaBUTh EJIN U CTPOUTH )KMU3HCHHLBIC ITJIaHbI,

B yactu rpax1aHCKOro BOCITUTaHUA:

-OCO3HaHHE CBOMX KOHCTHTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBaKCHHE
3aKOHA U MPaBOIOPAIKA;

-IIpUHATHE TpaIUuIMOHHBIX HaIlMOHAJIbHBIX, 00I11eYEI0BEYECKUX
T'YMaHUCTHUYECKUX U AEMOKPATUYECKUX LIEHHOCTEI;

-TOTOBHOCTb IPOTHUBOCTOSITh HJCOJOTHH 3KCTPEMH3Ma, HALMOHAIU3MA,
KCGHO(i)O6I/II/I, JUCKpUMHUHAIIUKU 110 COLMAJIbHBIM, PEIWTHMO3HBLIM, PAaCOBBLIM,
HAIlMOHAJILHBIM ITPU3HAKaM,

-TOTOBHOCTh BECTH COBMECTHYIO IESATEIBHOCTh B MHTEpECaX I'PakJaHCKOTO
o0IIecTBa, y4acTBOBaTh B CaMOYNpPAaBJICHHH B 001Ie0Opa3oBaTebHON
OpraHv3anu 1 ICTCKO-IOHOMIECCKHUX OpTraHnU3aluaXx;

-yMEHHE B3aHMOJECHCTBOBATh C COLMAIbHBIMU HHCTUTYTaMU B COOTBETCTBUU
¢ uX (pyHKIUAMHU U HA3HAYCHHEM;

-T'OTOBHOCTH K FyMaHHTapHOﬁ u BOHOHTepCKOﬁ JACATCIBPHOCTH,
HanI/IOTI/IT-IeCKOFO BOCIIMTAHUA:

c(OpMHUPOBAaHHOCTh poccuickoit TpaX1aHCKOHN UJEHTUYHOCTH,
maTpuoTrU3Ma, yBaXXCHHUA K CBOEMY HApOdy, HyBCTBA OTBETCTBECHHOCTHU IIEPE
Ponunoii, ropgoctu 3a cBoi Kkpail, cBox0 PonuHy, CBOH SI3BIK U KYJBTYpY,
MIPOLIOE U HACTOsIIEe MHOIMOHAIMOHAIBHOT 0 Haposa Poccuy;

-[ICHHOCTHOE OTHOIIEHHE K FOCY/IapCTBEHHBIM CUMBOJIaM, HCTOPHUECKOMY U
[NPUPOJHOMY HACIEIMIO, NaMsATHUKaM, TpajaulMsM HapoaosB Poccun,
JnocTmxkeHnsaM Poccun B Hayke, HICKYCCTBE, CIIOPTE, TEXHOIOTHSX U TPYIE;
-ujeiiHas yOeKIeHHOCTh, TOTOBHOCTh K CIYyXeHUI0 W 3aummre OredecTsa,




OTBETCTBEHHOCTh 32  €ro  Cyns0y;  OCBOCHHBIC
MEXKIIPEAMETHBIC TOHATHS W  YHHUBEPCAJILHBIC

(perynsITUBHEIC, TO3HABATEILHBIC, KOMMYHHUKATUBHBIC);
-CIIOCOOHOCTh HX HCIIONB30BaHUA B I[O3HABATEILHOM M  COLHMAIBLHOMN
MPAaKTHKE, TOTOBHOCTh K  CaMOCTOSITEIFHOMY  IUIAHUPOBAaHUIO U
OCYIIECTBICHHIO  Y4eOHOW  JNEATENbHOCTH, OpTraHM3alud  y4eOHOTro
COTPYJHHMYECTBA C TMEJaroOTHYCCKUMH PAOOTHHUKAMH W CBEPCTHHUKAMH, K
YYACTHIO B MOCTPOCHUH WHAWBUYaTbHONW 00pa30BaTEIbHON TPACKTOPHUH

00y4aIOIUMUCS
y4aeOHbIE  JeHCTBUA

-HE PUHUMATh JEHCTBUS, IPUHOCILIUE BPE OKPYKAIOLIEH Cpelie;

-yMeTh TPOTHO3WPOBATH HEOIATONMPHUATHBIE JKOJIOTHYECKHE IMOCIEICTBUS
NpEeANPUHUMAEMBIX IEHCTBUHN, IPEIOTBPAILLIATh UX;

-pacCIIMPHUTH OTBIT AEATEITHHOCTH SKOJIOTUIECKON HAIPaBICHHOCTH;
-pa3pabaTheIBaTh TUIAH PEIIeHUs MPOOJIEMBI C yUETOM aHalN3a MMEIOITIXCS
MaTepUANbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

-OCYIIECTBIIATH IIEICHAINIPABICHHBINA MOWCK TEPEHOCa CPEJCTB U CHOCOO0B
neiicTBus B Tpo(heCCHOHANBHYIO CPey;

-yMeTh TIEPEHOCUTh 3HAHUS B MO3HABATCIBHYIO M IMPAKTUYCCKYH 001acTh
KHU3HCACATCIbHOCTH,

-peAsiaraTh HOBBIE TPOEKTHI, OIICHWBATh HWJEH C TIO3WIIUH HOBH3HBI,
OPUTHHAIBHOCTH, MTPAKTHYECKON 3HAYUMOCTH;

-1aBaTb OLCHKY HOBBIM CUTyallUAM, BHOCUTH KOPPCKTHUBLI B ACATCIbHOCTD,
OIIEHWBATh COOTBETCTBHE PE3YNIETATOB MENSIM

JAucnunjanHapHbie

-BJI/IETh METOJJaMHU JIOKA3aTeIbCTB, AJITOPUTMAMU PELICHUS 3a/1a4;

-yMeHHEe (OPMYJIUPOBATH OMpEEICHNsI, AKCHOMBl U TEOPEMBI, TPUMEHSITh
UX, TPOBOANTH JOKa3aTeIIbHBIC PACCYKACHHS B XOI€ PEIICHHUS 3a/1a4;

- YMETb ONEPUPOBATH MOHATUSIMHU: CTEIICHb YHCIA, JIOTapH(M UYHCIIa; YMEHUE
BBHITIOJIHATh BBIYMCIICHHE 3HAYCHU M MpeoOpa3oBaHHs BBIPAKEHHH CO
CTEeNleHsIMH W JorapudmMamu, mpeoOpa3oBaHus JpOOHO-pAOHATBHBIX

BBIPaXKCHHI;
- YMCTHL ONCPUPOBATH TMMOHATUAMU: palUOHAJIbHBIC, HPPALUOHAIBHBIC,
MoKa3aTenbHble, CTENEHHbIe, JIOTapU(pMHUUYECKHE, TPUTOHOMETPHUECKHUE

ypaBHEHHSI 1 HEPaBEHCTBA, UX CUCTEMBI;

- yMeThb ONEpHpOBATh MOHATUSAMH: (YHKIUS, HENpepbBHAS (QYHKIHA,
HPOU3BOJIHAS, IEPBOOOPA3HAsL, OIPE/IC/ICHHBIN UHTETPal;

-yMeTh HAaXOJIUTh IPOHM3BOJHBIC D3JIEMEHTApHBIX (YHKIHMH, HMCHIOIB3YS
CIIPaBOYHbIE MaTepHUAJIbI;

-HCCNIEZIOBATh B MPOCTEHHIMX CcIOy4asx QYHKIUHA Ha MOHOTOHHOCTH,
HaXOJUTh HAaUOOJbIIINE U HANMEHBIITNE 3HAYCHUsI (DYHKIINH;
-CTPOUTHh  TpaQUKH  MHOTOWIEHOB C  HCIIOJb30BaHUEM
MaTeMaTHYECKOTO aHaIN3a;

-IPUMEHSATH POU3BOIHYIO TPH PEIICHUH 32/1a4 Ha JIBIKEHHE;
-pemath  IPaKTHKO-OPHEHTUPOBAHHBIE 3aJauydl Ha  HauOoJbIIME U
HaMMEHBIINE 3HAUYCHHMs], HA HAXOXK/ICHUE ITyTH, CKOPOCTH ¥ YCKOPEHNS;

- YMETh OIEpUPOBATh MOHATHAMH: paloHaANbHAs (QYHKIUS, MMOKa3aTeIbHas
dyHKIHS, CTereHHast ¢byHKIWS, norapupmMuyeckas ¢byHKIWS,
TPUTOHOMETpUYECKHEe (QYHKIUH, OOpaTHble (GYHKUUH;, YMEHHE CTPOUTH
rpadUKi U3y4YeHHBIX (YHKIWH, WCIONB30BaTh TpadUKUd TpPU H3YYECHUH
MPOIIECCOB W 3aBUCUMOCTEH, NMPH PEHICHWH 3aJlad M3 JIPYTuX y4eOHBIX
NpeIMETOB W 33Jad W3 PpEIbHOW JKU3HHW; BBIpAXaTh (QopMylamMu
3aBHCHUMOCTH MEKAY BEITMUYHUHAMU;

VY-MeTh pemarh TEKCTOBbIE 3aJa4d pa3HbIX THIOB (B TOM YHCIE Ha
MPOLEHTHI, OJIM W YacTd, Ha JIBM)KEHHE, paboTy, CTOMMOCTb TOBapOB H
yCIyT, HaJOTH, 3aJadd W3 00JacTW yNpaBieHHS JUYHBIMH U CEMEHHBIMHU
(UHAaHCAMM); COCTAaBJIATh BBIPAKEHHs, YPaBHEHHs, HEPaBEHCTBA M WX
CHCTEMBI IO YCJIOBHMIO 33/1a4d, MCCIEIOBaTh IIOJyYCHHOE pELIeHHE |
OLIEHMBATH NPaBAONOA00HOCTh PE3YyIIHTATOB;

arrapara

Onenka KOTJTHYHO». 3a
rIyOOKOE M TIOJIHOE OBJIaJICHUE
coJiepKaHueM y4eOHOTO
MaTepuana, B KOTOpPOM
oOydatomuiicss  OpUEHTHPYETCH,
MOHATUIHBIM anmnapaToMm,
aKIIEHTOJIOTUIECKIM u

Op(OdITUUECKIM  MHHUMYMaMH,
32 yMEHHE  HaxOAHTh U
MCIOJIB30BaTh HH()OPMAILIHUIO.
Onenka «XOPOLIO». Ecmu
0o0yJaromuiicss TOJHO OCBOMJI
yueOHBIi  Marepuain, BiajeeT
HOHSTUIHBIM anmapaTom,
AKIEHTOJIOTHYECKUM u
Op(O3MUUECKUM  MHHUMYMaMH,
OpPHEHTHpPYETCSI B H3yYCHHOM
marepuaie, TPaMOTHO H3Jaraer
OTBET, HO B ero opMe UMEITCS
OTJeNTbHBIE HETOYHOCTH.

OrneHKa «y/AOBJIETBOPUTEIHLHOY.

Ecmu oOyJaroruiics
00HApYXHBAECT 3HAHUS u
MOHUMAaHNe TTOJIOXKEHHOTO
y4eOHOTO MaTepuaa,
MOHATUITHOTO arnmapara,
aKIIEHTOJIOTHYECKOI'0 u
op(hosaHYEecKOT0  MUHUMYMOB,
HO  HW3jJaraeT WX  HEIMOJHO,
HETOCIIEIOBATEIbHO, JIOMyCKaeT
HETOYHOCTH B  ONPEICIICHUU

TIOHATHH, HE YMEET J0Ka3aTeIbHO
000CHOBATh CBOU CYXKICHHS.
Onenka
«Hey/10BJIeTBOpPUTEJBHO». Eciu
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-yMETh ONEPHPOBATh MOHATHUSAMH: cpelnHee apudMeTHYecKoe, MeAHuaHa,
HauOoJbIllee W HAaUMEHBILEE 3HAYEHUs, pa3Max, JUCIEpCUs, CTaHIAPTHOE
OTKJIOHEHHE YMCIIOBOTO Habopa;

-yMeThb W3BJI€KaTh, MHTEPIPETHPOBATh HH(OpMAIHIO, MPEACTABICHHYIO B
TabJuIax, Ha AMarpamMMmax, rpadukax, OTPaXKaroLIyl0 CBOICTBA peanbHBIX
IIPOLIECCOB W SIBJICHUH; MPEACTABIATh MHPOPMAIMIO C MIOMOIIBIO TAOIHUL U
arpamw;

- HWCCIeNoBaTh CTAaTHUCTUYECKHE IaHHBIE, B TOM YHUCIE C HpPUMEHEHHEM
rpadMueCKUX METOJIOB U 3JIEKTPOHHBIX CPEACTB;

-yMETh OIEPUPOBATh MOHATHAMHM: CIyYalHBIN ONBIT U CiydaiiHOe cOOBITHE,
BEPOSITHOCTh CIY4alHOTO COOBITHS, YMEHHE BBIYHCISTH BEPOSTHOCTH C
HCIIOJIb30BaHUEM I'paMUECKUX METOAOB; IPUMEHSTH (YOPMYJIbI CIOKEHUS U
YMHOXEHHSI BEpPOSITHOCTEH, KOMOWHATOpHBIE (GaKTel W (OPMYIBl IIPH
peleHnt 3a/1a4;

- OLICHMBATh BEPOSITHOCTH PEAIbHBIX COOBITHIH; 3HAKOMCTBO CO CIIyYalHbIMU
BEIMYMHAMH; YMEHUE NPUBOJUTH IPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX
YHCeN B IPUPOJIHBIX U OOIECTBEHHBIX SIBICHUSIX;

-yMETh ONEPUPOBATH MOHATUSAMH: TOUYKA, MPSIMasi, INIOCKOCTh, IIPOCTPAHCTBO,
IOBYTPaHHBIM  yrojl, CKpEIIMBAIOIIMECS TpsAMbIe, MapalIeIbHOCTh |
NEePHEHIUKYISIPHOCTh MPSMBIX W TIOCKOCTEH, Yroll MEXAy MPSIMBIMH, YTOJ
MEXy MPSIMON U TUIOCKOCTBIO, YTOJI MEXKIY TUIOCKOCTSIMH, PACCTOSIHUE OT
TOYKU [0 TIJIOCKOCTH, PACCTOSHHE MEXKAY MNPSIMBIMH, PACCTOSHHE MEXIY
IUIOCKOCTSIMM; yMEHHE HCIONb30BaTh IPU PELICHUH 3aJad H3y4YCHHBIC
(akThl 1 TEOPEMBI TUIAHUMETPHH;

-yMEHHUE OLICHUBATh Pa3Mepbl 00bEKTOB OKPY’KAIOIIEr0 MUPA;

-yMETh OIEPUPOBATh MOHATHSIMU: MHOTOTPAHHHUK, CEUEHHE MHOTOTPAHHUKA,
Ky0, mapamjenenuries, NOpu3Ma, NOHpPaMuAa, GUrypa W TOBEPXHOCTD
BpallleHusl, HWIMHAP, KOHYC, map, cdepa, ceueHHs (GUTypbl BpalIeHUs,
IUIOCKOCTb, Kacaromasics chepbl, LWINHAPA, KOHYCa, IO lb HOBEPXHOCTH
MUpaMUJIBI, MPU3MBL, KOHYCa, LWIMHApA, IUIomanb chepbl, oobeM Kyoa,
MPSIMOYTOJILHOTO — TapajjieNienuiea, MHPaMUAbI, IPH3MbI, [WIHHAPA,
KOHyCa, IIapa; YMEHHE H300pakaTb MHOTOTPAHHMKM W TOBEPXHOCTH
BpAIEHUs, X CEUEHHUSI OT PYKH, C TIOMOLIBbIO YEPTEKHBIX WHCTPYMEHTOB M
AIIEKTPOHHBIX CPEJICTB; YMEHHE PAaCIO3HABAaTh CHMMETPHUIO B TIPOCTPAHCTBE;
YMEHHUE pacro3HaBaTh NPaBHIbHBIE MHOTOTPAHHUKH;

-yMETh OIIEPUPOBATh IMOHATHAMHM: IBIKCHHE B IPOCTPAHCTBE, MOZOOHBIE
¢urypel B  NPOCTPAHCTBE; HCIOJIB30BaTh  OTHOIICHWE  ILIOMIAJCH
MOBEPXHOCTEH U 00BEMOB MO00HBIX QUTYp TP pEIICHUH 3a/1a4;

-yMETh BBIYHUCIIATH TCOMETPHUUECKHE BEJIWYMHBI ([UIMHA, YTOJI, IUIOMIAlb,
o0beM, IUIOIAAb IIOBEPXHOCTH), HCHOJIB3Ysl HU3y4deHHble (opMynsl H
METO/IbI;

-yMETh OIEpUpPOBaTh MOHATHAMH: MPSIMOYTOJNbHAS CHCTEMa KOOPIHMHAT,
KOOpDAWHATHl ~ TOYKH, BEKTOP, KOODAMHATBHI  BEKTOpa, CKAJIIPHOE
MPOU3BENICHNE, YTOJl MEXKIY BEKTOPAMH, CyMMa BEKTOPOB, MPOU3BEICHHUE
BEKTOpa Ha YHCIIO0; HAXOIUTh C TIOMOIIBIO U3YYEHHBIX (POPMYN KOOPAUHATHI
CepeIMHBI OTPE3Ka, PACCTOSIHUE MEXKIY ABYMS TOUKaAMH;

-yMeTh BBIOMPATH MOMXOMSANIMNA HM3YYEHHBIH METOJ Ui PElICHUs 3ajadH,
pacro3HaBaTh MaremMarndyeckue (akTbl W MaTeMaTHYecKHe MOJIeNd B
MPUPOAHBIX U OOLIECTBEHHBIX SIBICHUSX, B UCKYCCTBE; YMEHUE MPUBOIUTDH

MpUMEpsl  MAaTEMATUYECKMX  OTKPBITUH  pOCCHHCKOM W MHpPOBOH
MaTEeMaTHYECKON HayKH.

- YMEThb OIEpUPOBaTh NOHATUAMU: OINpEAEIEHHE, AaKCHOMa, TEOpeMa,
CIIEICTBHE,  CBOMCTBO, TpPU3HAK, JOKa3aTelIbCTBO,  PaBHOCHUIIbHBIE

(bopMynUpoBKH; yMeHHE (OPMYJIUPOBaTh OOpPaTHOE WM IMPOTHBOIIOIOXKHOE
YTBEpXKACHUE, TPUBOAUTH MPUMEPHI M KOHTPIIPUMEPHI, UCTIOIB30BaTh METO/
MaTeMaTHYECKOW MHIYKIMH; TMPOBOIUTH AO0KA3aTEIbHBIE PACCYKIACHUS HpU
pElIeHnH 3a/1a4, OIEHUBATh JJOTHUECKYI0 IPAaBUIBHOCTh PaCcCyKIEHUM;

oOyyaromuiics uMeer
pa3po3HEHHBIE,  OECCHCTEMHBIE
3HAHWs, HE YMEET BBIJICNATh
raBHOE W BTOPOCTENEHHOE,
JTOTTYCKaeT OIITMOKHU B
onpeseIeHu! TTOHATHH,
UCKaKaeT ux CMBICII,
OecropsiloyHO0 M HEYBEPEHHO

nu3jgarac€Tt MaTrcpuall.




-yMETh OIEpUPOBATh MOHATHAMHU: MHOXKECTBO, MMOIMHOXECTBO, OIEpPaILlH
Ha/Jl MHOXECTBaMH; YMEHHME HCIIOJIb30BaTh TEOPETUKO- MHOXKECTBEHHBIN
anmapar JJisi ONKCAHMS PEalbHBIX MPOLECCOB W SIBICHUH MPH peIIeHUH
3aJa4, B TOM YHCIIE U3 JPYTrUX y4eOHBIX MTPEIMETOB;

-yMETh ONEepUPOBAThH MOHATHAMIE: Tpad), CBA3HBINA Tpad, JepeBo, MUKI, rpad
Ha IUIOCKOCTH; YMEHHME 3aJaBaTh M ONHUCHIBaTh Ipadbl pa3IMYHBIMU
croco0aMu; MCIoIb30BaTh rpadbl MPY pelIeHUH 3a1ay;

-yMeTh CBOOOJHO ONEPUPOBATh MOHATHAMHU: COYETaHUE, IEPECTaHOBKA,
YHCIIO COYEeTaHWH, YHCIO TIepecTaHoBOK, OwHOM HprOoTOHA; yMmeHwme
MPUMEHSTH KOMOMHATOPHBIE (DAaKTBI M PACCyKACHUs ISl peLICHUs 3a/ay;
-yMeTh OIEpPUPOBaTh MOHATHSIMHU: HATypallbHOE YHUCIIO, LEJoe YHUCIIO,
OCTaTOK II0 MOAYJIO, palMOHAJIbHOE YHCIIO, HPPALMOHANBHOE YHCIIO,
MHOXECTBA HAaTypaJbHbIX, LIEJbIX, PALMOHAIBHBIX, AEHCTBUTEIBHBIX YHCEI;
yMEHHE HCMOJb30BaTh MPHU3HAKK JACIMMOCTH, HaWMMEHBIIUH 0oOImuit
JeNUTeNb U HauMeHbllee olliee KpaTHoe, anroputM EBxinaa npu pereHun
3a7a4; 3HAaKOMCTBO C Pa3JIUYHBIMHU NTO3ULMOHHBIMU CHUCTEMaMHM CUHCIICHHUS,
-yMeTh CBOOOJTHO OTIEpUPOBATh MOHSATHAMU: CTETIEHb C IIEJIbIM MIOKa3aTeeM,
KOpEHb HATYypaJbHOW CTENEHHU, CTENEHb C pallMOHAJbHBIM IOKa3aTeleM,
CTETICHb C JEHCTBHUTEIBHBIM (BEIIECTBEHHBIM) IIOKa3aTeleM, JOorapupm
Yrcia, CHHYC, KOCHHYC M TAHT'€HC TIPOU3BOJILHOTO YHCIIA;

-yMeTh  OINEpUpOBaTh  MOHATHSMHU:  TOXKIECTBO,  TOXIECTBEHHOE
npeoOpa3oBaHHe, YpaBHEHHE, HEPABEHCTBO, CHCTEMa YypaBHEHUH H
HEPAaBEHCTB, PABHOCWIBHOCTH ypaBHCHUH, HEPABEHCTB M  CHCTEM,
palroHaJbHEIE, UppaluoHaIIbHBIE, NOKa3aTeNbHBIE, CTETICHHBIE,
JorapupMUIecKkue, TPUTOHOMETPUYECKUE YPaBHEHHs, HEpaBEHCTBA U
CHCTEMBI; YMEHHUE PEIIaTh yPaBHEHUS, HEPABEHCTBA U CUCTEMBI C IIOMOILBIO
pPa3NMYHBIX TPUEMOB; pellaTh YpPaBHEHMs, HEPABEHCTBA U CHCTEMBI C
napamMeTpoM; NPUMEHATh YPaBHEHHS, HEPAaBEHCTBA, HMX CHCTEMBI JUIS
peleHns MaTeMaTHIeCKUX 3a7ad U 3a1ad U3 pa3iInyHbIX 00JacTedl HayKu U
pEabHOU KU3HU;

-yMeTh CBOOOJHO ONEPUPOBATH MOHATUSAMH: I'padUK (QYHKIHH, OOpaTHAs
¢GyHKUus, KoMmo3uuus (QYHKUWH, JWMHeWHas (QYHKUWS, KBaApaTUdHas
¢$yHKLUS, cTenieHHas QyHKIMSA ¢ LeIbIM II0Ka3aTeJeM, TPUTOHOMETPUYECKHE
¢yHKIMY, OOpaTHbIE TPUTOHOMETpUYECKHE (YHKIMHM, [OKa3aTelbHas H
norapupmudeckas (HyHKIMH; YMEHHE CTpouTh Tpaduku (yHKIUH,
BEITIOHATH MTpeoOpazoBaHus rpadukoB HyHKITHIA,

-yMEHHE HCIOJb30BaTh TpaduKd (QYHKIUHA i W3YYEHUS IPOIECCOB U
3aBUCHUMOCTEH TIpW pElICHUH 3ajad U3 APYIHX Y4eOHBIX MPEeIMETOB M U3
peaIbHOM KU3HH;

-BBIpaXaTh OPMYJIaMH 3aBUCHMOCTH MEXAY BEITMUNHAMUY;

-yMEHHE CBOOOJHO ONEPUPOBaTh MOHSATHAMHU: YETHOCTh (YHKIIWH,
NEPUOINYHOCTh (YHKLUUH, OTPAaHUYEHHOCTb (YHKUUH, MOHOTOHHOCTb
(GYHKLIMHU, SKCTpeMyM (QYHKLHMM, HauOosbllee M HaUMEHbIIee 3HAYCHHS
(YHKIIMU HA IPOMEXKYTKE; yMEHHE MIPOBOJUTH Mccie0BaHNe (DYHKIINY;
-yMEHHE WCIIONB30BaTh CBOWCTBA M TpaduKu GYHKIUA JUIS pElIeHUs
YpaBHEHHH, HEpPaBEeHCTB MW 3ajad C [apamMeTrpaMu; H300paxarb Ha
KOOPJMHATHOH IIJIOCKOCTH MHOKECTBA PELICHUI ypaBHEHMI, HEPABEHCTB U
UX CUCTEM,;

-yMeTh  CBOOOJHO  ONEpPHpPOBAaTH MOHATHAMHU:  MOCJIEIOBATENBHOCTD,
apudMeTnyeckas NporpeccHs, reOMEeTpUYEecKas Mporpeccusi, OeCKOHEYHO
yOBIBatOIIas FreoMeTprUecKas pOrpeccus;

-yMEHUE 3aJaBaTh I[IOCIEA0BATEIbHOCTH, B TOM YHCJIE C IIOMOIIBIO
PEKYPPEHTHBIX GOopMyIT;

-yMETh ONEPHPOBATH MOHATHSIMHU: HENPEPHIBHOCT (DYHKIMH, ACHMIITOTHI
rpadpuka QYHKIWW, TepBas MW  BTOpas Mpou3BoaHAas  (YHKIIWH,
reOMETPUYECKH W (U3MUECKUI CMBICI IPOU3BOJHOM, INEpBOOOpa3Hasi,
OTIpeJICNICHHBI MHTETPa, YMEHUE HAXOJUTh ACHMIITOTHI Tpaduika QyHKIHH;




YMCHHE BBIYHCISATh TPOU3BOJHBIC CYMMBI, IPOU3BEACHHS, YacTHOTO U
KOMIIO3UIIMKA (YHKIWH, HAXOIUTh YypaBHEHHE KacaTelbHOH K rpaduky
GyHKIIH;

-yMEHHUE HCIIOJIb30BaTh MPOW3BOIHYIO JUIS HMCCIENOBAaHUs (YHKUIUH, s
HaXOXIEHUS HaWIy4IIero pelieHrus B MPHUKIATHBIX, B TOM YHCIE
COLIMATbHO-3KOHOMHYECKUX U (PU3MYECKHX 3ajJavax, i1 OIpeleeHUs
CKOPOCTH M YCKOPEHHS; HAXOAMTH IUIOMAId U 00beMBbl GUTYp C MOMOIIBIO
WHTErpana; MPUBOAUTH TPHUMEPHl MaTeMaTHYECKOTO MOJCIUPOBAHUS C
noMotipio nuddepeHnnanbHbIX YpaBHEHUH;

-yMETh OMNEPUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCIIO, COMNpPSKCHHBIC
KOMIUICKCHBIC YKCJia, MOIYJb W apryMEHT KOMIUIEKCHOTO 4Yucia, ¢dopma
3alACH KOMIUIEKCHBIX 4YHCeNl (TeOMeTpHYecKasi, TPUTOHOMETpUYecKas u
anrebpamdeckas); yMeThb NPOU3BOAWUTH apupMeTHUecKne IeHCTBHS C
KOMIUICKCHBIMU ~ YHCJIaMH;  NPUBOJUTH  MPUMEPHI  KCIIOJIb30BaHUS
KOMIUIEKCHBIX YHCENT,;

-yMEeTh CBOOOJHO OIEPHPOBATHh MOHATHAMHU: CpeIqHee apu]MeTndeckoe,
MeJaHa, HauOoNbllice W HAMMEHBIICe 3HAYCHHUSA, pa3Max, IUCIICPCHS,
CTaHAAPTHOC OTKIIOHCHUEC [Jid OIHNCAaHUA YHCIOBBIX JaHHBIX; YMCHHEC
WCCIIEIOBATh CTATUCTHYECKUE JaHHbIE, B TOM 4YHCIIE C TNPUMEHEHHEM
rpadUuecKuX METOJOB U 3JIEKTPOHHBIX CPENCTB; Tpaduyecku HCCieaoBaTh
COBMECTHBIC HAOJIOJACHUS C TOMOIIBIO JUarpaMM PAacCEUBAHUS W JIMHCHHOMN
perpeccuu;

-yMETh HAXOJUTh BEPOSTHOCTH COOBITHI C HCIOIB30BaHHWEM TpadUIecKux
METOZOB; MPHUMEHATH Ui pelieHus 3agad  (OpPMYINbl CIIOKEHHS H|
YMHOXEHHS BEPOSTHOCTEH, (POpPMyITy TOIHOW BEPOATHOCTH, (OPMYITy
Bepuymmm, komOuHaTopHbIE (akTel ¥ (HOPMYIIBI, OIIEHUBATH BEPOATHOCTU
peambHBIX  COOBITHH; YMEHHE OINEpUpOBATh MOHATHAMHU: CIydaiHas
BEIMYMHA, pacCIpe/eliecHue BEpOSTHOCTEH, MaTeMaTh4yecKoe OXKHUIaHuE,
TUCTIEPCUST M CTaHJAPTHOE OTKIOHEHHE CIyYaiHON BENWYHHBI, (YHKIIHU
pacmpeneneHiss W IUIOTHOCTH  PaBHOMEPHOTO, TIOKa3aTeNIbHOTO U
HOPMAaJIbHOT'O paclpe/ieNieHUid; YMEHUE HUCIOJb30BaTh CBOMCTBA U3YUEHHBIX
pacnpeneneHuil JUIsl pelieHds 3aav;, 3HAKOMCTBO C TOHSATHSIMH: 3aKOH
OOJIBIINX YHCEN, METO/bI BHIOOPOYHBIX HCCIIENOBAHHUN; YMEHHE TPUBOINUTH
OpUMEphl  TPOSIBIICHUS 3aKOHA OONBIIMX 4YHCENl B MPUPOAHBIX H
0OIIIECTBEHHBIX SIBICHHUAX;

- yMeTh CBOOOIHO OIEPHPOBATH MOHATHUSMHU: TOYKA, MpsMasi, TUIOCKOCTH,
[IPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKMH YroJy, JABYIPaHHBIA  yrou,
TPEXTPaHHBIA Yrol, epeceKaronrecs, apajuieJbHble U CKPEHINBAIOIIAECS
MpsIMBbIE, TMApPAILIENFHOCTD U MEPHEHIUKYISIPHOCTh TMPSAMBIX M IIOCKOCTEH,
YTOJI MEXIY MPSAMBIMH, YTOJI MEXKIy MPSIMOH ¥ TJIOCKOCTBIO, YOIl MEXITY
IJIOCKOCTAMU, YMCHHUE MUCIIOJIB30BaTh IIPpU PCEHICHHU 3ada4 H3YUYCHHBIC
(hakThl ¥ TeOpeMbl TUITAHUMETPHH, YMEHUE OLIEHUBATh pa3Mephl OOBEKTOB B
OKPY>KafOIEM MHPE;

-YMCHUE OIIE€pHUpoOBaTH IIOHATHUSAMMU: MHOT'OT'paHHUK, CE€UYCHUC
MHOTOTPaHHUKA, IPaBIJIHBIA MHOTOTPaHHUK, TPU3Ma, MUpamMuaa, Gpurypa u
MMOBEPXHOCTh BpallleHWs, IWIMHADP, KOHYC, map, cdepa, pa3BepTKa
IMOBEPXHOCTH, CEUYCHHA KOHYCa W HWIWHApPA, TapajUICIbHBIE OCHU WA
OCHOBaHUIO, CEUCHHE Imapa, IUIOCKOCTh, Kacaromascs chepbl, MWINHAPA,
KOHYCa;

--yMEHHE CTPOUTHh CEUCHHE MHOTOTPaHHMKA, W300pakaTb MHOTOTPAHHUKH,
(UTYpHl U MMOBEPXHOCTH BPAIICHHS, UX CEUYEHUS, B TOM YHCIE C TOMOIIHIO
SJIEKTPOHHBIX CPEICTB; YMEHHUE NPUMEHATH CBOWCTBA TI'€OMETPUYECKUX
¢buryp, caMoCTOATENBHO (HOPMYIMPOBATH ONPECIICHUS] N3y4aeMbIX (QUryp,
BBIJIBUTATh THIIOTE3bI O CBOWCTBAX M TPH3HAKAX T'€OMETPUUYECKHX (GUryp,
00OCHOBBIBAThH WU ONIPOBEPTaTh UX;

-yMEHHE TPOBOJUTHh KIACCU(DUKANHUIO (QUTYp IO Pa3IUYHBIM TPU3HAKAM,
BBIIIOJIHATH HeOGXO)II/IMLIe JONOJHUTCIIBHBIC IMTOCTPOCHUS,
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yMeTh CBOOOJHO ONEpPUPOBATh MOHATHAMHU: IUIOIAAbL (QUTYPBI, 00BEM
¢Gurypsl, BeJIMUMHA YIJIa, PACCTOSHUE OT TOYKU IO IUIOCKOCTH, PACCTOSTHUE
MEXIYy NPSMBIMH, PAcCTOSHHE MEXIy IUIOCKOCTAMH, IUIomans cdepsl,
IUIOINAAb MOBEPXHOCTH MNHpaMHIbl, MPHU3MBI, KOHYycCa, LHIHMHApPA, 00BEM
Ky0a, IpsIMOYroJIbHOTO Hapaulesienunena, NipaMuabl, IPU3Mbl, HWIKHAPA,
KOHYyca, I1apa; yMeHHe HaXOJAUTh OTHOIIIEHHE 00bEMOB IMMOAO0HBIX (DUTYD;
-yMeTh CBOOOIHO ONEPUPOBATH IMOHITUSMH: JBWKEHHE, MapallieibHbIH
MEpeHOC, CHUMMETPUSi Ha IJIOCKOCTH W B TPOCTPAaHCTBE, TOBOPOT,
mpeoOpazoBaHue MOAOOWs, MOA0OHBIE (UTypHI, YMEHHE paclo3HaBaTh
paBHble W TOAOOHBIE (UTYpB, B TOM 4YHCIE B TPUPOJE, HCKYCCTBE,
apXHUTEKType; yMEHHE HCIOJNb30BaTh TE€OMETPHYECKHE OTHOIICHUS,
HaXOIUTh T€OMETPpHUYECKHe BETMYHUHBI (IUIMHA, YTOJ, TUIOIIaas, 00beM) IpH
pelIeHnH 3a/1a4 U3 APYIUX y4eOHBIX MPEAMETOB U U3 PEAIbHON JKU3HHY;
-yMeTh CBOOOJHO OMNEpPHPOBAaTh MOHSATHAMHU: MPAMOYTOJbHAs CHCTEMa
KOOpAMHAT, BEKTOp, KOOPIMHATHI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa
BEKTOPOB, IMPOU3BEICHUE BEKTOpa Ha YWCIIO, PA3IOXKEHUE BEKTOpa IO
0a3ucy, CKalsipHOE MPOU3BEACHUE, BEKTOPHOE MPOM3BEICHUE, YOI MEKIY
BEKTOPAaMH; YMEHUE HUCIIOIb30BaTh BEKTOPHBIA U KOOPAMHATHBIA METOJ IS
pelIeHs TeOMETPUIECKUX 3a7ad U 3a7ay IPyTrux y4eOHBIX IPEIMETOB;
-YMETb MOJACIHPOBAThL PCAJbHBIC CUTyallud Ha A3BIKE MATCMATHUKU,
COCTaBJIATh BBIPpAXKCHUA, YPAaBHCHHUA, HCPABCHCTBA W HX CHCTEMBI II10
YCIIOBHIO 33/1a4M, HMCCIIEIOBAaTh MOCTPOCHHBIE MOJENU C HCIIOJIb30BaHUEM
anmapara anreOpbl, MHTEPHOPETHPOBATh IONYYEHHBIH pe3ynabTaT; CTPOUTH
MAaTeMAaTU4YCCKHUE MOJCIN C ITIOMOLIBIO T'COMETPHUUICCKUX MOHATUH U BCJINYHH,
pemiaTh CBSI3aHHbIE C HHUMH IIPAKTUYECKWE 3aJadd; COCTaBIIATh
BEPOSITHOCTHYIO MOJE/Ib M HMHTEPHIPETHPOBATH IIONyYCHHBIH pE3yJbTAaT;
pemaTh NpuKIaJHbIe 3aaull CPEeACTBAMH MaTeMaTHYECKOTO aHalu3a, B TOM
YHCIIe COLMATBFHO- SKOHOMHYECKOTO U (PU3UUECKOT0 XapaKTepa;

-yMEHHUE BBIOMpATh MOAXOISIIIMI METOX Ul pelleHHs 3aJauyd; OHMMaHHE
3HAYUMMOCTU MATCMATHKU B H3YUCHHUU IMPUPOJHBIX U O6IIICCTBCHHBIX
MPOIIECCOB W SIBJICHHWI; yMEHHE paclo3HaBaTh TMPOSBICHUE 3aKOHOB
MaTeMaTHKH B MCKYCCTBE, YMEHHE HPHUBOJIUTH NPHUMEPHl MaTeMaTHYeCKHX
OTKPBITUN POCCUNUCKON U MUPOBOM MaTEMaTHUYECKOU HAYKU

-yMETh ONEPUPOBATh MOHITHUSAMH: pPallMOHANbHAS (QYHKIMS, MMOKa3aTeIbHas
¢dyHKIHS, CTeTeHHas ¢byHKIWS, JorapupmMudeckas ¢byHKIWS,
TPUTOHOMETpUYECKUue (QYHKIUH, OOpaTHble (GYHKLUUHM; YMEHHE CTPOHTH
rpaduKi U3y4YeHHBIX (YHKLUWH, HCIONB30BaTh TIpadUKHd NpU H3YYEHHH
MPOIIECCOB W 3aBHCUMOCTEH, NMPH PEUICHWH 3aJlad M3 JIPyTuX y4eOHBIX
OpeIMETOB W 3aJad W3 PpEeIbHOW JKU3HHW; BbBIpaXaTb (QopMyiamu
3aBHCHUMOCTH MEKAY BEJTMUYHUHAMHY;

-yMeTh  OIEpUPOBaTh  MOHATHSMHU:  TOXKIECTBO,  TOXIECCTBEHHOE
npeoOpa3oBaHue, YypaBHEHHE, HEPABEHCTBO, CHCTEMa ypaBHEHUH W
HEPAaBEHCTB, PABHOCWJIBHOCTH YypaBHEHUH, HEPABEHCTB M  CHCTEM,
palroHaJbHEIE, UppaloHANILHBIE, NOKa3aTeNbHBbIE, CTETICHHbIE,
norapuMHUIEcKHe, TPUTOHOMETPUYECKHE YpaBHEHHs, HEpaBeHCTBA U
CHCTEMBI; YMETh PEIIaTh ypaBHEHUS, HEPABEHCTBA M CHCTEMbI C IIOMOIIBIO
Pa3NMYHBIX NPUEMOB; pellaTh YpPAaBHEHMs, HEPABEHCTBA U CHCTEMBI C
napamMeTpoM; TPUMEHSATh YpPaBHEHHS, HEPAaBEHCTBA, HMX CHCTEMBI JUIS
peleHns MaTeMaTHYecKuX 3a7ad 1 3a/1a4 U3 pa3iIMyHbIX 00JacTedl HayKu U
peaIbHOM KU3HY;

-yMeTh CBOOOJHO OIEPUPOBATH IOHITUSMH: JBHXKEHHE, TapauleIbHbIN
MEPEeHOC, CUMMETPUSi Ha IUIOCKOCTH W B TPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue NoJ00Ms, TOAOOHbBIE GUTYPBL; YMETh PACIIO3HABATH PaBHbIC
W T0J00HBIe (UTYpBI, B TOM 4YHCIIE B MPUPOJE, UCKYCCTBE, apXHUTEKTYpE;
YMETh  HCIIONB30BAaTh  I'EOMETPUYECKHUE OTHOIIICHUS, HAXOJIUTh
reOMETPUUYECKHE BEIMYMHBI (AJTMHA, Yrod, IUI0aab, 00beM) IPH pelIeHUH
3aJa4 U3 Apyrux y4eOHBIX IPEAMETOB U U3 PeabHOM JKU3HU
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-yM€Thb OMNEpPUPOBATh TMOHATUSMU: PpPalUOHANBHBIC, HPPALUOHAIbHBIE,
MoKa3aTenbHble, CTENEHHbBIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPHUECKHUE
YpaBHEHUS U HEPABEHCTBA, UX CUCTEMBI,

-yMETh ONEPUPOBATh MOHATUSAMHU: MHOTOI'PaHHHK, CEYEHHE MHOIOTPaHHUKA,
KyO, Tapajienenunesn, TMpu3Ma, TUpaMuAa, ¢uUrypa H IOBEPXHOCTH
BpallleHus, IWIUHAP, KOHyc, mmiap, cdepa, cedenws (uUTypsl BpaiieHUs,
TUIOCKOCTb, Kacatouascs: chepbl, HUINHAPa, KOHYCa, MOl TOBEPXHOCTH
MUpaMUIBI, MPU3MBL, KOHYCa, LWIMHApPA, IUIomanb chepbl, odbeM KyOa,
MPSIMOYTOIIFHOTO ~ TapajuieNiennuIiea, MHPAMH/BL, TPHU3MBL, LWIHHIPA,
KOHyca, MIapa; YMEHHE H300pakaTb MHOTOTPaHHMKH M TOBEPXHOCTH
BpallleHUs, X CEYEHUS OT PYKH, C MOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U
AJIEKTPOHHBIX CPECTB; YMETh PAaCIIO3HABAaTh CHMMETPHIO B IIPOCTPAHCTBE;
-yMETh pacrlio3HaBaTh MPaBUIbLHBIE MHOTOTPAaHHUKH;

-yMeTb ONEPHUPOBATH MOHATUAMU: NPAMOYTOJbHAsl CHCTEMa KOOpPJAUHAT,
KOOpAMHATHI ~ TOYKH, BEKTOp, KOOPAWHATHI  BEKTOpa, CKAIIPHOE
MPOM3BENIEHUE, YTOJl MEXAYy BEKTOpaMH, CyMMa BEKTOPOB, HpPOH3BEICHHE
BEKTOpa Ha YHCJIO0; HAXOIUTh C TIOMOILIBIO N3YYEHHBIX (HOPMYI KOOPIUHATHI
CepeMHbI OTPE3Ka, paCCTOSTHIE MEXAY IBYMS TOUKaAMHU

-yMETh ONEPHUPOBATH MOHITHAMHU: CIYYaHHBIN OMBIT U CIydallHOE COOBITHE,
BEPOATHOCTD CIIy4aifHOTO COOBITHS;

-yMETh BBIYHCIIATH BEPOATHOCTH C MCIIOIB30BAHUEM TPaQUUECKHX METOIOB;
OPUMEHATH  (OPMYNIBI  CIIOKEHHS M YMHOXKCHHS  BEpPOSTHOCTEH,
KOMOMHATOpHBIE (DaKTHI U (HOPMYITHI TIPH PEIICHUH 3a/1a4;

-OIICHUBATh BEPOSITHOCTH PEATBHBIX COOBITHI; 3HAKOMCTBO CO CITyYailHBIMH
BEIMYMHAMH;, YMEHHE TPUBOJUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX
9HCell B IPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSX;

-yMeTh CBOOOJTHO OTIEpUPOBATh MOHSATHAMU: CTETIEHb C IIEJIbIM MIOKa3aTeneM,
KOpEHb HATYpaJbHOW CTENEHH, CTENEHb C pallMOHAJbHBIM IOKa3aTeleM,
CTETICHb C JEHCTBHUTEIBHBIM (BEIIECTBEHHBIM) IIOKa3aTeneM, JOorapupm
9HCIIa, CHHYC, KOCHHYC U TaHT€HC TIPOM3BOJIEHOTO YHCIIA;

-yMeTh CBOOOJHO ONEPUPOBATH MOHATUSAMH: I'padUK (QYHKIHH, OOpaTHas
GyHKIMSA, KOMIO3UIMS (QYHKIMH, JWHEHHAs QYHKIMS, KBaJpaTHIHAS
(GyHKIHS, cTereHHas QYHKIUS ¢ [EebIM MTO0Ka3aTeJIeM, TPUTOHOMETPHUYECKIE
¢yHKIMU, OOpaTHbIE TPUTOHOMETpUYECKHE (YHKIWHM, MOKa3aTelbHas H
norapugmudeckas QyHKIIUU; YMETh CTPOUTH Tpaduku QyHKINH, BBITONHATS
npeoOpazoBaHus rpadpukoB QyHKIUI;

-yMeTh WCIIOJb30BaTh TIpadUKH (QYHKIMH Ui W3y4eHUs IPOLECCOB H
3aBUCHUMOCTEH TIpW pEelICHUH 3aJad U3 APYIHX Y4YeOHBIX MPEeJMETOB M U3
peaNbHON KU3HU; BBIpaKaTh GOpMyIIaMH 3aBUCHMOCTH MEX/y BEIHIHMHAMU;
-CBOOOIHO ONEPHUPOBAThH MOHATHAMH: YETHOCTH (DYHKIMHU, NEPUOIMIHOCTH
(YHKIIMH, OTPaHUYEHHOCTh (DYHKIIUH, MOHOTOHHOCTh (DYHKIIHH, KCTPEMYM
(GyHKIMK, HAUOOJIbIIIeEe U HAMMEHbBIIIee 3HaUCHUS (DYHKIIUM Ha TIPOMEKYTKE;
YMETh IPOBOJIUTE HCCIIEI0BaHNE (QYHKIINY;

-yMeTh HCIIOJIb30BaTh CBOWCTBA M Trpadukd GYHKIUH JUIS  pelieHus
YpaBHEHHH, HEpPaBEHCTB W 3ajad C [apamMeTpaMu; u300paxarh Ha
KOOPAWHATHON IUIOCKOCTH MHOKECTBA PELCHUH ypaBHEHHUH, HEPABEHCTB U
UX CUCTEM

-yMeTh OINEPHPOBaTh IOHATHSIMH: cpellHee apudMeTHYecKoe, MeIHuaHa,
HauOoJblllee W HaWMEHBIIEe 3HAYEHHWS, pa3Max, AWCIEPCHSA, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOrO Ha0oOpa; YMEHHE H3BJIEKaTh, HMHTEPIPETUPOBATH
vH(pOpPMAIUIO, TPEICTAaBICHHYI0 B Ta0mWIax, Ha AuarpaMMax, rpadukax,
OTPaXKAIOIIYI0 CBOWCTBA PEANbHBIX MPOIECCOB W SBICHUW; MPEICTABIATH
WHPOPMALIUIO C TOMOLIBIO TAOJIHII U JUarpamm;

-MCCIIEI0BAaTh CTATUCTHUYECKUE JAHHBIE, B TOM 4YHCJIE C INPUMEHEHHEM
rpadUueCcKuX METOJIOB U 3JIEKTPOHHBIX CPEJICTB;

-YMETh ONEPUPOBATH MOHATHAMU: TOUKA, MPsIMas, INIOCKOCTb, TPOCTPAHCTBO,
JBYTPAHHBIM  Yroj, CKpeIMBAIOIIMecs MpsMble, NApAJUIETbHOCTh U
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NEePIEHANKYISIPHOCTh NPAMBIX U TUIOCKOCTEH, Yol MEXAY MPSMBIMHU, YroJl
MEXIy MPSIMOH M TUIOCKOCTBIO, YTOJ MEXIY TUIOCKOCTSIMH, PACCTOSIHHE OT
TOYKH JO TUIOCKOCTH, PACCTOSIHHME MEXIY MNPSAMBIMU, PACCTOSHUE MEXKIY
TIJIOCKOCTSIMU;

-yMETh HCIIONIB30BaTh MPH PEIICHUH 33734 M3ydeHHbIe (aKThl U TEOPEMBI
TUIAHUMETPHH; YMEHHE OLIEHUBATh pPa3Mephl OOBEKTOB OKPYIKAOIIETO MHpa

-yMEeTb ONEPHUPOBATh MOHATUAMU: NPAMOYTOJbHAsl CHCTEMa KOOpPJAUHAT,
KOOpJAMHATBl ~ TOYKH, BEKTOp, KOOpPAWHATHI  BEKTOpa, CKAJIIpHOE
MIPOU3BEJIEHUE, YIOll MEXAYy BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEACHHE
BEKTOpa Ha YMCII0; HAXOIUTh C IIOMOIIbIO N3yYCHHBIX (HOPMYJ KOOPANHATHI
CepeIUHBI OTPE3Ka, pACCTOSTHUE MEXAY IBYMS TOUKaMU;

-yM€Th BBIOMPATh MOAXOAALIMH HM3YYEHHBI METOA Ul PEIICHUs 3aiadH,
pacmo3HaBaTh MaremMarhdeckue (akTbl M MaTeMaTHYeCKHe MOJEIU B
MPUPOAHBIX U OOIIECTBEHHBIX SIBJICHUSAX, B HCKYCCTBE;

-yMEHHE TPUBOANUTH NMPUMEPHl MAaTEMATUYECKUX OTKPBITHH poccHiCKON U
MHPOBOM MAaTEMATUYECKON HAYKH.

- YMETh OIEPUPOBATh MOHATUSAMH: CIyYaHHBIN OIBIT U CIy4aliHOE cOOBITHE,
BEPOSITHOCTh CIY4allHOTO COOBITHSI; YMETh BBIYHCIATH BEPOSTHOCTH C
WCTIOJb30BaHUEM I'padMuUECKUX METOAOB; IPUMEHSTH (YOPMYJIIBI CIOXKEHUS U
YMHOXEHHSI BEpPOSITHOCTEH, KOMOWHATOpHBIE (GakTel W (GOPMYIBI MPH
pellieHUN 3ajad; OLEHUBATh BEPOSTHOCTH PEaJbHBIX COOBITHIA; 3HAKOMCTBO
CO CIIy4allHBIMHM BEJIMYWHAMH; YMEHHE IPHBOAMTH IPHUMEPHI MPOSBICHUS
3aKOHa OOJBLINX YUCEI B IPUPOAHBIX M OOIIECTBEHHBIX SBICHUIX

-yMeTh ONEPHUPOBaTh TMOHATUSAMH: (DYHKIHSA, HENpepblBHAS —(QYHKIHS,
MPOM3BOJHASA, NEPBOOOpa3Has, ONpeleIeHHbI MHTETpal, YMETh HaXOIUTh
NPOU3BOJAHBIE  3JIEMEHTApHBIX  (QPYHKIMHA,  HUCIONB3ys  CIIPaBOYHBIE
MaTepuajbl; HCCIENOBaTh B NpOCTEHmIMX ciy4yasx (yHKUMHM Ha
MOHOTOHHOCTb, HAXOJIUTh HAMOOIBIINE ¥ HAMMEHbBIINE 3HAUCHUS (PYHKIIUI;
CTpOUTh  TIpaQuKM  MHOTOWIEHOB C  MHCIOJb30BAaHMEM  ammapara
MaTEMaTHYECKOTO aHaIN3a; MPUMEHATh NMPOU3BOAHYIO NPH PEIICHUM 3a7ad
Ha JIBIKEHUE;

-pemiaTh  MPAKTUKO-OPHEHTHPOBAaHHBIE 3aJadyd HA  HauOoNbIIME U
HauMEHBIINE 3HAYECHNUs, HA HAX0XKJIEHUE ITyTH, CKOPOCTH U YCKOPEHUS;
-yMETh OIEPUPOBATh IMOHATHIMH: JBIKCHHE B TPOCTPAHCTBE, MOIOOHBIC
¢urypel B  NPOCTPAHCTBE; HWCIOJIb30BaTh OTHOIICHWE  IUIOMIACH
MOBEPXHOCTEH M 00BEMOB MOA0OHBIX (YUTYp TP PEILICHUH 33/1a4;

-yMETh BBIYHUCIIATH TCOMETPHUUECKHE BEJIWYMHBI (JUIMHA, YTOJ, IJIOLIA[b,
00beM, MJIOMIAJb MOBEPXHOCTH), HCIIOJIB3Ys H3yUeHHbIE OPMYJITBI U METOBI
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I11. PACOPEJEJIEHUE ONEHUBAHUSA PE3YJIBTATOB OBYUEHUSA U TUIIOB
OIIEHOYHBIX MATEPHUAJIOB 110 DJJEMEHTAM 3AHU 1 YMEHUIA

Koanl
Conep:xkanue Kypca ®opMa KOHTPOJISI pe3yJbTATOB
OCBOCHHS
Tekymuii KOHTPOJIb
Pa3nea 1. IloBToOpenne Kypca MAaTeMaTHKH OCHOBHOM IIKOJIbI
Tema 1.1. llenp u 3amaun MaTeMaTUKU NPHU | YCTHBIM OTBET; pEUICHHE
OCBOEHUU CHELMAIBHOCTU CUTYAlLlMOHHBIX 3a/1a4
Tema 1.2. Yucna u BeluuciaeHus. BoipakeHus | pelieHne NpakTUYeCKUX
U IpeoOpa3oBaHus 3aga4
Tema 1.3. 'eomeTpus Ha MIIOCKOCTH pelIeHrne TPAKTHYECKUX
i OK 1, 0K 2, OK
Tema 1.4. IlporieHTHBIE BBIYUCIIEHUS peuieHne NpaKTUYECKUX ’ ’
saxad 3,0K 4, OK 5,
OK 6, OK 7
Tema 1.5. YpaBHeHUs 1 HEPABEHCTBA penieHne NpaKTUYECKUX
3az1a4
Tema 1.6. Cucrembl ypaBHEHUH U | BBIIOJHEHUE TECTOBBIX
HEPABEHCTB 3alaHui
Tema 1.7. BXonHO# KOHTPOJIb peuieHue MIPAKTHYECKUX
3az1a4
Pa3nea 2. IlpsiMmble M JIOCKOCTH B MPOCTPAHCTBE
Tema 2.1. OcHoBHbIE IIOHSTHS | YCTHBIA OTBET; pELICHUE
crepeomerpun. PacronoxeHue NpsMbIX U | IPaKTHYECKUX 3aja4
IIJIOCKOCTEM
Tema 2.2. IlapanienbHOCTh NPSAMBIX, IPSIMON | YCTHBIN OTBET; PELLIEHUE
U TUIOCKOCTH, IJIOCKOCTEN IIPAKTUYECKUX 3a7a4
Tema 2.3. IlepneHIUKYISIPHOCTb NPSAMBIX, | YCTHBIN OTBET; PELLIEHUE
IPSIMOM U TNIOCKOCTH, TNIOCKOCTEN IIPAKTUYECKUX 3a7a4
Tema 2.4. Teopema o0 Tpex NEpNEHAUKYISAPAX | YCTHBIN OTBET; PELIEHUE OK 1, OK 3,
NPAKTAYECKAX 34](4 OK4, OK 7
Tema 2.5. [TapatenpHble, | YCTHBINA OTBET; PELLICHUE
NEepIEeHIUKYIISPHBIE, CKpEIIMBAIOIINECs | MPAKTUYECKUX 3a/1a4
psIMbIE
Tema 2.6. TIlpsiMble ¥ TUIOCKOCTH B | KOHTPOJIbL Tpu paboTre B
IIPOCTPAHCTBE napax; pelieHne
MPaKTUYECKUX 3ajauy;
BBINIOJIHEHUE TECTOBBIX
3aJaHuN
Pa3nes 3. KoopanHaThl 1 BEeKTOPbI
Tema 3.1 JlexkapToBbl KOOpPAMHATHI B | MATEMATUYECKUA JTUKTAHT;
npocTpaHcTBe. PaccrositHue Mexay IByMs | pellleHue MPaKTUYECKUX
toukamu. KoopimHath! cepeiHbI OTpe3Ka 3aJlaHui
Tema 3.2 BekTopbl B NpPOCTPaHCTBE. YTOJI | YCTHBIN OTBET; PELLIEHUE OK 2, 0K 3, OK
MEXIY BEKTOPaMH. CkanspHoe | MPakKTUYECKUX 3a7a4 4,0K7

IMMPOU3BCACHUC BCKTOPOB

Tema 3.3  IIpakTUKO-OpHEHTHUPOBAHHBIE
3a/1a4i Ha KOOPJAMHATHOM INIOCKOCTH

PEIICHUEC TPAKTUICCKUX
3aga4d
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Tema 3.4 Pewmenune 3amad. KoopauHatsl u
BEKTOPBI

pelieHue NpaKTUYECKUX
3aJIaHKH; BEITOJTHCHHUE
TECTOBBIX 3aJaHUuN

Pasznea 4. OcHoBbI TPUTOHOMeTPUHU. TpUroHomerpuueckue ¢y

HKIUH

Tema 4.1 Tpuronomerpuyeckue (QyHKIHH
IIPOM3BOJIHOIO yIa, 4ucia. PanuanHas u
rpajycHas Mepa yria

BBIIIOJIHEHUE
3aJaHUuN

TCCTOBBIX

Tema 4.2 OCHOBHBIE TPUTOHOMETPUUYECKHUE
ToxaecTBa. DopmyIibl MPUBEICHUS

YCTHBIN OTBET; pPellIeHUE
MPAKTUYECKHUX 3a/1a4

Tema 4.3 CuHyc, KOCUHYC, TAHT€HC CYMMBbI U
pasHoctd JByX yriioB CHHYC W KOCHUHYC
nBoitHOro yria. @opMynbl TOJIOBHHHOIO

yriaa

YCTHBIN OTBET; pPeLICHUE
MPaKTUYECKHUX 3a/1a4

Tema 4.4 Oyakuun, ux cBoiictBa. CriocoObl
3aganust QyHKIIHA

YCTHBIN OTBET; pPeLICHUE
MPAKTUYECKHX 3aJ1a4

Tema 4.5 Tpuronomerpuueckue QyHKIHH,
UX CBOWCTBA M rpaduku

YCTHBIﬁ OTBCT, pCLICHUC
IMPAKTUYCCKUX 3ada4

OK 1,0K 2, OK

Tema 4.6 IlpeoOpa3oBaHue
TPUTOHOMETPUYCCKHUX (YHKITHIA

rpaduKoB

PEIICHUC ITPAKTUYCCKHUX
3aga4

3,0K 4, OK 5,
OK 6, OK 7

Tema 4.7 Onucanue POU3BOACTBEHHBIX
IPOIIECCOB C TOMOIIBIO TPAaPHUKOB (DYHKITHIA

YCTHBIﬁ OTBCT, pCLICHUC
IMPAKTUYCCKUX 3a1a4

Tema 4.8 OOparHbIE TPUTOHOMETPHYECKHE
byHKIIMHN

pelieHue MPaKTUYECKUX
3a1a4

Tema 4.9 Tpuronomerpuyeckrue ypaBHEHUS U
HEpaBEHCTBA

pelieHue MPaKTUYECKUX
3a1a4

Tema 4.10 Cucrembl TPUTOHOMETPHUYECKHUX
yYpaBHEHUU

pelieHue MPaKTUYECKUX
3a1a4

Tema 4.11
TPUTOHOMETPHH.

byHKIUN

Pemenne 3amad. OCHOBBI
Tpuronomerpuueckue

perieHne
3ama4y

MPAKTUYCCKUX

Pazgen 5. KommiekcHbIe Yucaa

Tema 5.1 KoMruiekcHbBIE Ynciia

YCTHBIA  OTBET;
IIPAKTUYECKUX 33724

perieHue

OK 1, 0K 2,

Tema 5.2 [IpuMeHeHNE KOMIUIEKCHBIX YHCEN

perieHne
3am1a4

MPAKTUYCCKUX

OK 3,0K7

Pa3nen 6. Ctenenn u kopuu. CtenenHasi QyHKuus

MaTeMaTHYeCKU JUKTAHT,
peuIicHuC MPAKTUYCCKUX

Tema 6.1 Crenennas (yHKIMsI, ee CBOMCTBa

3aJaHuN

Tema 6.2 IlpeoOpa3zoBaHue BBIpAXKEHUN C
KOPHSIMH N-Ol CTENICHH

YCTHBIA OTBET; PEIICHUE
IIPAaKTUYECKUX 3a/1a4

OK 1, OK 2,

Tema 6.3 CsoiicTBa
panoHaNIbHBIM u
IIoKa3aTcIIIMHUu

CTENECHU C
NEeNCTBUTENbHBIM

YCTHBIA OTBET; PEIICHUE
MIPaKTUYECKUX 3a1a4

OK 3, OK 4,
OK 5, OK 6,
OK 7

Tema 6.4 Permienue
YpaBHEHU U HEPABEHCTB

ApPaLMOHAIIBHBIX

YCTHBIA OTBET; PEIICHUE
IIPAaKTUYECKUX 3a/1a4

Tema 6.5 Crenenn m kopHu. CreneHHas
byHKIHSA

YCTHBIA OTBET; PEIICHUE
IIPAaKTUYECKUX 3a/1a4

Paszpnen 7. IIpousBoaHas pyHKI UM, ee NIPUMEHEHHE
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Tema 7.1 Ilonarue npousBoaHoil. Dopmyiibt

MaTeMaTHYeCKU JIUKTaHT;

u mipaBuia audhepeHIunpOBaHUS perieHue MPAKTHYECKUX
3a1aHUI
Tema 7.2 Ilpou3BOJHBIE CYMMBI, Pa3HOCTH | YCTHBIM OTBET; pEUICHHUE

MPOU3BCACHUSA, HACTHOI'O

IMPAKTUYCCKHUX 3a1a4

Tema 7.3
TPUTOHOMETPUUECKUX
ITpon3BoHas CIOKHON DYHKIIUN

[IpousBoaHbIE
GbyHKIHH.

PEIICHUE TPAKTHYCCKUX
3aaad

Tema 7.4 [TIloHATHe O HENPEPHIBHOCTU
¢yHkuuu. MeTtoq MHTEpBaIoOB

pelieHue TPaKTUYECKUX
3a1a4

Tema 7.5 T'eomerpuyeckuii M (hU3NIECKUIA

PCHICHUC TPAKTUICCKUX

CMBICJT TPOU3BOTHOM 3aaaq OK 1, 0K 2, OK
Tema 7.6 ®uznueckuil CMbICT MPOU3BOJHOMN | PEIICHHE MPAKTUYECKUX 3,0K4,0KS5,
B IMPOeCCHOHANBHBIX 3aJ1adax 3a71a4 OK 6, OK 7
Tema 7.7 MoHOTOHHOCTh (QyHKIMH. TOYKH | pelIeHue MPaKTUYECKUX
IKCTpEMyMa 3a/1a4
Tema 7.8 MHccnenoBanue (QyHKIMI U | cOCTaBI€HUE KPOCCBOPJOB;
NOCTPOCHHE TPAPHUKOB pelieHue 3a1a4
Tema 7.9 HauOonpmiee ¥ HauUMEHbLIEE | pELICHUE NPAKTUYECKUX
3HaYeHHs QYHKIHU 3a/1a4y
Tema 7.10 HaxoxzaeHue ONTUMAJIBHOTO | PELICHUE NPAKTUYECKUX
pe3yibTata ¢ IOMOIIbIO IPOM3BOJHOW B | 3a7au
IPAaKTUYECKHX 3a/1a4ax
Tema 7.11 Pemenue 3amau. IIpousBonHas | perieHue MIPaKTUYECKUX
(GyHKLMH, ee IpUMEHEHHE 3aj1a4

Pa3nes 8. MHOrorpaHHUKH U Tejla BpalleHUs
Tema 8.1 Bepmunsl, pebpa, TpaHM | yCTHBIH OTBET; pELICHUE
MHOTOTpaHHHKA 3a/1a4
Tema 8.2 Ilpusma, ee coCTaBIAMOIINE, | MATEMAaTUYECKUHM JIHUKTAHT;
ceuenue. [Ipsamas u npaBuiIbHas TPU3MBI pelieHue MPaKTUYECKUX

3a1laHUI

Tema 8.3 Ilapamnenenunen, ky6. CeueHue | yCTHBI OTBET; pelICHHE
KyOa, mapajuienenumnesia CUTYALMOHHBIX 3a/1a4
Tema 8.4 Ilupammpa, ee COCTaBIAIOIIKE, | MATEMAaTUYECKUNM JIHUKTAHT;
ceuenue. [IpaBunbHas nupamuia. YceueHHas | pelieHue MPaKTUYECKUX
nupaMuaa 3aaHuN
Tema 8.5 BokoBas M moOJHAs MOBEPXHOCTb | YCTHBIN OTBET; PELLICHUE
IIPU3MBI, TUPAMUBI IIPaKTUYECKUX 3a]1a4 OK 1,0K 2, OK
Tema 8.6 CummMmerpus B KyOe, | pelieHrne CUTYalluOHHbIX 3,0K 4, OK 5,
napajuleJenunesie, NpusMe, IUpaMuIe 3a/1a4 OK 6, OK 7
Tema 8.7 Ilpumepsl CUMMETPUH B | PEIICHHE CUTYallHOHHBIX
npodeccun 3aj1a4

Tema 8.8 IlpaBuiabHBIE MHOTOIDAHHUKH, HX
CBOMCTBA

YCTHBIA OTBET; PEIICHUE
IIPAaKTUYECKUX 3a/1a4

Tema 8.9 [umuHAp, €ro CoOCTaBISAIONIUE.
CeueHue uuIuHIpa

MaTeMaTI/ILIeCKI/Iﬁ JUKTaHT,
pelieHue MPAKTUYECKUX
3aJaHuN

Tema 8.10 Komnyec,
CeueHune KoHyca

€ro COCTaBJIAIOIIHUC.

YCTHBIﬁ OTBCT, pCHICHUC
MPAKTUYCCKHUX 3aaa4d

Tema 8.11 VYceuennwiii konyc. CeueHue

YCCYCHHOI'O KOHYCa

YCTHBIM OTBET; PEIICHUE

MPAKTUYCCKHUX 3a1a4
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Tema 8.12 Ilap u chepa, ux ceueHust

YCTHBIM OTBET; PELICHUE
IIPAKTUYECKHX 3a]a4

Tema 8.13 Ilomsatne 00 o00BeEMe Tela.
OTtHoueHe 00bEMOB HOAO0HBIX TE

pelIeHue CUTYalMOHHbBIX
3a1a4

Tema  8.14 OObemMbl ®  IUIONIAJIA | COCTABIEHUE KPOCCBOPJIOB; OK 1, OK 2,
MOBEPXHOCTEH Tell pelIeHue 3a1a4 OK 3, OK 4,
Tema 8.15 KoMOMHAaIMM MHOTOTPAaHHUKOB M | YCTHBINA OTBET; PEIICHUE OK 5, OK 6,
TEJ1 BpallleHHs] MIPAKTUYECKHX 3aJ1a4 OK 7
Tema 8.16 I'eomerpuueckrie KOMOMHAIMM Ha | PEIIEHUE CUTYAl[MOHHBIX
IIPAKTHKE 3a1a4
Tema 8.17 Pemenue 3anad. MHOTOrpaHHUKY | PEIIEHUE CUTYAallMOHHBIX
U TeJla BPALLEHUS 3az1a4
Paznen 9. [lepBooOpasHas pyHKUMH, ee IPUMEHEHUE
Tema 9.1 IlepBooOpa3Has  (QyHKIUH. | yCTHBIM OTBET; PEIICHHUE
[TpaBuia HaXOXKJIECHHSI IEPBOOOPA3HBIX IPAKTHYECKUX 3aja4
Tema 9.2 Ilmomanes  KpUBOJMHEHHOMN | pellieHHE MPAaKTUYECKUX
tpaneuuu. Popmyna Herotona — Jleitbuuia 3ajaHUuN
Tema 9.3 Heonpenenennsiii U | pelleHue MPaKTUYECKUX
OINPEACICHHBIA HHTETPaJIbI 3alaHui OK 1. OK 2
Tema 9.4 [Ilonstue 00 OIpeneIeHHOM | pelIeHUE MPAKTUYECKUX OK 3: OK 4:
UHTETpaJIe Kak IUIOIIAJM KPUBOJIMHEWHOM | 3aJaHUM
Tpaneﬁm P OK 5, OK 7
Tema 9.5 OnpenencHHbINA UHTETPAN B )KU3HU | PELLIEHUE IIPAKTUYECKUX
3a1aHUI
Tema 9.6 Pemenune 3amau. IlepBooOpasHas | pemieHue IIPaKTUYECKHUX
(GyHKIIMH, €€ IPUMEHEHNE 3aJlaHul; BBITIOJIHEHHE
TECTOBBIX 3a/laHUM
Paznea 10. [Toka3zaTenbHasa GyHKIusA
Tema 10.1 Iloka3zarenbHas (QYHKIUS, €€ | COCTABIEHHUE KPOCCBOPJOB;
CBOMCTBA pelIeHue 3a1a4
Tema 10.2  PemeHune  1NOKa3aTEIbHBIX | PEIIEHUE MPAKTUUECKUX
YpaBHEHU U HEPABEHCTB 3aJaHul OK 1, OK 2,
Tema 10.3 CucreMbl NOKa3aTENbHBIX | PEIIEHUE MPAKTUUECKUX OK 3, OK 4,
ypaBHEHUH 3aIaHU I OK 5, 0K 7
Tema 10.4 Pemenue 3amau. [lokasarenpHas | pemieHue MPaKTUYECKUX
byHKLMsA 3aJlaHul; BBITIOJIHEHHE
TECTOBBIX 3a/laHUN
Pasnea 11. Jlorapugmsl. Jlorapupmuyeckas pyHkous
Tema 11.1 Jlorapugpm uuncna. JlecsaTuyHblil U | pelieHue MPAKTUYECKUX
HATYpaJIbHBIN JIOrapu(pMBbl, YUCIIO € 3ajgad
Tema 11.2 CpoiictBa  jorapu(MoB. | yCTHBIII OTBET; pelIeHHE
Oneparnyst sorapuMUpOBaHUs MIPaKTUYECKUX 3aJa4 OK 1. OK 2
Tema 11.3 Jlorapudpmuueckas ¢GyHKIUS, €€ | MPaKTUYECKHUX 3a]a4 ’ ’
CBOMCTBA OK 3, OK 4,
OK 5,0K 7
Tema 11.4 Pemenne mnorapuMUUEcKHX | pelIeHue MPaKTUYECKUX
YPaBHEHUI U HEPABEHCTB 3a/1a4
Tema 11.5 Cucrtembl Jorapu@MHUUECKUX | pelIeHue MPaKTUYECKUX
ypaBHEHUU 3a/1a4

Tema 11.6 Jlorapudmsl B IpUpoe U TEXHUKE

PEHICHUEC TPAKTUYCCKUX

3aaad
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Tema 11.7 Pemenue 3amau. Jlorapugmsi.
Jlorapudmuaeckast GyHKIHS

penieHue MPAKTUYECKUX
3aJIaHMI; BEIIOJIHEHUE
TECTOBBIX 3aJaHUuN

Pazgen 12. MHuo:xecTBa. JjieMeHThI TeOpUHU rpados

Tema 12.1 MHoxecTBa peuieHue MIPAKTHYECKUX
3a/1aHU; BBIIIOJIHEHUE
TECTOBBIX 3aJaHUI

Tema 12.2 Onepanuu ¢ MHOKECTBAMU YCTHBIA OTBET; PpEIICHUE

IMPAKTUYCCKHUX 3a1a4

Tewma 12.3 I'padbr

COCTAaBJICHUE KPOCCBOPIOB,
PCIICHUC 3a/1a4

Tema 12.4 Pemennme 3amau. MHoOXecCTBa,
['padbl ¥ X IPUMEHEHHE

pEeIICHUE IMPAKTUYCCKUX
3aga4

OK 1, OK 2,
OK 3, OK 4,
OK 5,0K 7

Pa3zgen 13. DieMeHTbl KOMOMHATOPUKH, CTATUCTHUKHA U TEOPHH BEPOSITHOCTEI

Tema 13.1
KOMOWHATOPHKHU

OCHOBHBIE HOHATHUA

YCTHBIM OTBET; PEIICHUE
IIPAKTUYECKUX 3a7a4

Tema 13.2 CoObiTHE, BEPOSATHOCTH COOBITHS.
CrnoxeHue 1 YMHOKEHUE BEpOSITHOCTEH

perieHue MPAKTUYECKUX
3a1a4

Tema 13.3 BepositHOCTB B | COCTaBJIEHUE KPOCCBOPJIOB;
npodeCCHOHATBHBIX 3a]auax peleHue 3a1a4y OK 1. OK 2
Tema  13.4  JluckperHass  ciydaiiHas | pellieHUE MPaKTUYECKUX OK 3’ OK 4’
BEJIMYMHA, 3aKOH €€ pacrpeeIeHus 3aj1a4 OK 5’ OK 6’
Tema 13.5 3agaun  MaTeMaTHUYECKOW | pelIeHHE NPAaKTUYECKUX O’K 7 ’
CTaTUCTUKH 3a/1a4y
Tema 13.6 CocraBnenue TabauIl U [UarpaMM | pelieHue MpakTHYeCKuX
Ha MPAKTHUKE 3a/1a4
Tema 13.7 Pemenne 3amady. DIEMEHTHI | pelIEHUE MIPaKTUYECKHUX
KOMOMHATOPUKH, CTaTUCTUKA U TEOPUU | 3aJlaHUM; BBITNIOJIHEHHE
BEPOATHOCTEN TECTOBBIX 3a/laHUM
Pa3nen 14. YpaBHeHus U HepaBeHCTBA

Tema 14.1 PaBHOCHIBHOCTH ypaBHEHMH U | pEIIEHHE MPAKTHUYECKUX
HepaBeHCTB. O011Ke METO/Ibl pelleHus 3a/1a4y
Tema 14.2 T'paduyeckuii MeTo] pelIeHHs | peleHHe TPAaKTUYECKUX
YpaBHEHUI, HEPABEHCTB 3a71a4
Tema 14.3 VYpaBHeHuS M HEpaBEHCTBA C | PEIIEHUE MPAKTHUYECKUX
MOJYJIEM 3aj7a4 OK 1,0K 2,
Tema 14.4 VYpaBHeHuS M HEpPaBEHCTBA C | PEIIEHUE MPAKTHUYECKUX OK 3, OK 4,
napameTpamMu 3a/1a4 OK 5, OK 6,
Tema 14.5 CocrtaBieHMe U  pEIICHUE | PEIIEHUE MPAKTUUECKUX OK 7
npodeccHoHaNbHBIX 3a/ad C TOMOUIBIO | 3a/1a4
YpaBHEHUN
Tema 14.6 Pemenue 3agad. YpaBHEHHUS U | pELLIEHUE MIPaKTUYECKHUX
HEPABEHCTBA 3a7laHu; BBITIOJIHEHHE

TECTOBBIX 3a/IaHUM

IIpoMe:KyTOYHBIM KOHTPOJIb

JK3amMeH YCTHBIN OTBET Ha BOIPOCHL; OK 1,0K 2,

peuieHne MPAKTHYECKUX OK 3, 0K 4,

3aja4 OK 5, 0K 6,

OK 7
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IV. METOAUWYECKHWE MATEPHAJIBI JIVISI OIEHKW 3HAHWI, YMEHUIA

4.1. OneHo4HbIe CpeACTBA, IPUMEHsieMble /ISl TeKYIero KOHTPOJIs.
IIpumepsbl NpakTHYeCKHUX (CUTYAUHOHHBIX) 33124

1. ITnomanes moBepxHocTH Ky6a 150. Haiitu ero o6bem.

2.B mpsMoM mapajielenuIene CTOPOHBI OCHOBaHHSA 3 W 6 obpasyror yrom 30°. Bokoas
noBepxHOCTh 24. Haiitu ero oobem.

3.Anoema mpaBWIBHOW YETBHIPEXYrOJbHOW MHpamMuabl 4, CTOpoHa ocHoBaHus 6. Haiitu
IUIOINAAb OOKOBOM MOBEPXHOCTH MTHUPAMHM/IBL.

4. JTnaroHainb OCEBOTO CEUSHHs IMIMHApPA 48 cM 006pa3yeT ¢ IIOCKOCThI0 ocHOBaHHsA yron 30°.
Haiinure paaryc OCHOBaHUS U BBICOTY LUIMHAPA.

5.00pa3yromiasi KoHyca paBHa 6, tuiom@aab ocHoBanus 97. Haiitu momans OOKOBOM
MIOBEPXHOCTU KOHYCA.

6.Haiitu ckanspHoe npousBeacHue Bektoposa (2; 4; 1),8(3; 5; 7).

7.Haiitu nimuny Bektopa AB, eciu @ (-3; 4; 7)), 6(-2; -1; 4).

8.B cOopHuke O6uneroB mo maremaruke Bcero 20 OWJeTOB, B 7 M3 HUX BCTPEUYAETCs BOMPOC O
npou3BogHONU. HaliiuTe BEpOSITHOCTh TOTO, YTO B CIIy4ailHO BHIOpAaHHOM Ha 3K3aMeHe Ouiiere
HIKOJILHUKY HE BCTPETUTCS BOIIPOC O MPOU3BOIHOM.

IIpumepsl (00pa3ubl pemieHuii)
[IPUMEP 1. Pemmrte ypasuenue V2X + 1+ Vx—3 = 4.

2
PEIIEHUE: Bo3Beném 00€e yacT ypaBHEHUS B KBaapaT (\/ 2x + 1+ Vx — 3) = 42,

TToJTydsM PaBHOCHIBHOE HCXOXHOMY ypaBHeHue 2x+1+2v2xX + 1vVx — 3 + x — 3=16.

[IpuBenéM MOMOOHBIE WIEHBI M TNEPEHECEM cllaracMble 0€3 3HAKa KOPHS B IIPaBylO YacTh
ypaBHeHus 3x - 2+2v2X + 1vx — 3=16.

Tonyunm ypasrerne 2y 2X + 1vx — 3=18-3x.

2
Bosseném 00e 49acTH MMOJNYYMBHIETOCS yPAaBHEHUS B KBaapar (2\/ 2x + 1Vx — 3) =
(18 — 3x)?

Tonyunm ypasuenne 4(2x+1)(x-3)= (18 — 3x)2.

Packpoem ckoOku. IlepeHecém Bce craraemble U3 MpaBoil yacTu ypaBHEHUs B JieBy1o. [IpuBeném
omo0HbIe: 8x°-24x+4x-12=324-108x+9x°

324-108x+9x%-8x*+24x-4x+12=0.
[omyuum ypaBHeHue X>-88x+336=0.
D=b2-4ac =(-88)-4*336=6400

88—-1/6400
Xy=—————=4

88++v/6400
— =—— =84,

y A2
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[TocnenHee ypaBHEHHE SIBJISCTCS CIICACTBHEM HCXOIHOTO YPaBHCHHs. BBIUUCIMM €ro KOpPHHU.
Nmeem x1=4 , x2=84.

BrinosiHuM nipoBepky.

[pu x1=4 sBepaxenune V9 + V1 = 4. Vmeem BepHOe paBeHCTBO. 3HAUMT, X1=4 SABISETCH
KOpPHEM HallIero ypaBHEHHUSI.

ITpu x2=84 Buipaxenne V169 + V81 # 4. Bugum: umeeM HEBEPHOE PABEHCTBO.

CrnenoBarenbHO, X2=84 He ABJISETCS KOPHEM HAILEr0 ypaBHEHUS. 3aluIIeM OTBET: X1=4
[IPUMEP 2. Pemmrte ypasuenue V2X + 1+ Vx—3 = 4.

2
PEIIEHME: Bo3seném 06e yacTH ypaBHEHHUS B KBaApaT (\/ 2x + 1+ Vx — 3) = 42,

IToJy4nM PaBHOCHIIBHOE HCXOHOMY ypaBHeHHe 2x+1+2v2X + 1vx — 3 + x — 3=16.

[IpuBenéM MOAOOHBIE WIEHBI W TNEPEHECEM cllaracMble 0e3 3HAKa KOPHS B IIPaBylO YacTh
ypaBHeHus 3x - 2+2v2X + 1Vx — 3=16.

Tonyunm ypasuenne 2V 2X + 1vx — 3=18-3x.

2
BossenéM 00e 49acTW IIOJYYMBLIErOCS YPaBHEHHS B KBajpar (2\/ 2x + 1Vx — 3) =
(18 — 3x)?

TMonyunm ypasrenne 4(2x+1)(x-3)= (18 — 3x)2.

Packpoem ckoOku. Ilepenecém Bce cinaraemble U3 MpaBoil yacTu ypaBHEHUs B JieBy1o. [IpuBeném
non00HEIe: 8x2-24x+4x-12=324-108x+9x>

324-108x+9x%-8x2+24x-4x+12=0.
[onyuum ypaBHenue x>-88x+336=0.
D=b2-4ac =(-88)-4*336=6400

88—-16400
Xy=—————=4

1 2 5

_88+v6400 _
=— =

2 84.

[TocnenHee ypaBHEHHE SBJISCTCS CIICACTBHEM HCXOIHOTO YPaBHCHHs. BBIUUCIMM €ro KOpHHU.
Nmeem x1=4 , x0o=84.

BrinonHnum npoBepky.

[pu x1=4 Bepakenne V9 + V1 = 4. Vimeem BepHOE paBeHCTBO. 3HA4UT, X1=4 ABIAETCA
KOPHEM HaIlIero YpaBHEHHUS.

[Tpu x2=84 BoIpaxkenne V169 + V81 # 4. Bunum: uMeem HeBepHOE PABEHCTBO.
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CrnenoBaTenbHO, X2=84 He SIBIIACTCS KOPHEM HAIlEro ypaBHEHUs. 3aluIlIeM OTBET: X1=4

[IPUMEP 3. 16%-17 4+ 16=0

ITycte 4* =t, Tne t >0 , TOTJIa ypaBHEHHe IpuMeT BU: - 17t + 16 =0

I[aHHOG KBaaApaTHOC YPAaBHCHUEC ABJIICTCA IPUBEACHHBIM, I1I0 TCOPEME Buera IMOJIy4YHM:

{tl +t, =17
tl - tz == 16
t1=1, =16

Ecmu t1= 1, To 4%= 1, 4*= 49, x1= 0.
Eciu t1= 16, To 4*= 16, 4*= 42, xo= 2

OrtBer: x1= 0, X2= 2

logi(x+ 15) =logi(x—1)— 2
[TPUMEP 4. Pemiuth HEpaBeHCTBO 3 3 :

—2=1log19
Pemenue: Brinonnum npeodpa3oBaHue npaBoi 4acTU: 3aMEHUM 3 U UCIIOJIB3yEM
CBOWCTBO CyMMBI JIOTapU(MOB.

logi(x+ 15) = logi(x —1) +log19;
3 3 3

logi(x + 15) = log1(9- (x — 1))
3 3

1
0<—-=1
OcHoBanue jorapugpma 3 , 3HAYUT UCIIONIB3YEM 2 CXEMY.

x+15=10 x = —15 x = —15

[x+15£9-{x—1} {—8::5—24 [xga
x—1>0 Ax=1 x>1 : x=3  QOrper [3; +0)

IIpumepsI TeCTOBBIX 3aIaHUI

1. YcranoBuTe COOTBETCTBUE MEXK/Yy YHCIOBBIMU MHOKECTBAMH U MX 0003HAUECHUSIMU.
YKAXHWUTE COOTBETCTBUME IS KAXJIOI'O 9JIEMEHTA 3AJAHUA

N MHO0€eCcTBO HaTypaJbHbIX YHCEl
Z MHO0XeCTBO LEIIBIX YHCEeT
C MHO0eCTBO KOMIUICKCHEIX YHCE]I
R MHO0KeCTBO IEUCTBUTEIIHLHBIX YHCET
5X+ 1_ 5X—1
2. YrpocTuTe BhIpaXKeHHUE: o
+2,4
24
0,24
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3. 3nauenue Bepaxkenns 2171984 % papmo
OTBET 3AIIUCATH B BUJIE HATYPAJIbHOI'O YHCJIA
+6

4. 3nauenue BolpaxxkeHus log 1 V17 paBHO

17
0,5

+-0,5

2

-2

5. VKa3aTh HPOMEKYTOK, KOTOPOMY MPMHAJIEKUT KOPEHb ypaBHeHus VX + 7 = V2x — 5.
BBIBEPUTE HE MEHEE JIBYX BAPUAHTOB OTBETOB

(-1; 10)

+[0;12]

+[11; 19]

(0;12)

6. Pacmonoxure B mopsaKe BO3pacTaHUs 4uciia ( OT CaMOro MaJICHBKOTO K CaMOMYy OOJIBLIOMY YHCITY U3
MIpeI0AKEHHBIX):

172

2 7

3 7

4 7°

+1423

7. Vkaxure npsamyio, HE umeronryro o6mux Touek ¢ napadomnoit y=-x>+3
V=0

V=-1

+V=4

y=3

8. VY 6abymiku 25 yganiek: 7 ¢ KpaCHBIMH [IBETAMU, OCTalIbHBIE C CHHUME. balyiika HanBaeT Jaii B
CIIy4ailHO BRIOpAHHYIO YalliKy. BeposSTHOCTh TOTO, 9TO 3TO OyAET Jarika ¢ CHHUMH IIBETaMU paBHA.
OTBET 3AITUCAThH B BUJJE JECATUYHOH JJPOEU, OTJEJIUB 3AIIATOH, IJEJIVIO YACTh OT
JIPOBHOH

+0,72

9. Mruoxecteo suatennit pynxumn f (X)=5—4SiN X onpenenser npomesyrox
-5 1]

+ [1; 9]

(—o0; +00)

[4; 5]

10.YcraHoBUTE COOTBETCTBUE MEXKLy TPUTOHOMETPHUECKIMHU (popMynIamu.
YKAXHNTE COOTBETCTBUME JJIA KAXIOI'O 9JIEMEHTA 3AJAHUA

sin 2a 2 sinacosa
oS 2« cos?a — sin*a
sin (a + B) sinacosf + cosasinf

22




4.2. OueHoYHbIe CpelCTBa, MPUMeHsieMble /sl MPOMeKYTOYHOI aTTecTalluu MO0 UTOram
m3ydenus gucuumiimusl O0O/.13 MaremaTuka.

BOIIPOCHI (mpumepHbIe)
AJI NOATOTOBKH K MTOTOBOMY KOHTPO.II0

Kitaccnueckoe onpenenenue BeposiTHOCTH. CBONCTBA BEPOSITHOCTH.

Kopnu: cBolictsa.

Crenenu: CBOICTBA.

Llesble 1 pauroHaNIbHBIEC YKCIIA. [[eliCTBUTEIbHBIC YUCTIA.

Oynknusa. O61acTh onpeaesieHus ¥ 001acTh 3HadeHUH GyHKIUA. CriocoObl 3a1aHusI

¢ynkuuii. OCHOBHBIE CBOICTBA: YETHOCTh, HEYETHOCTH, MOHOTOHHOCTS. [loHsTHE

o0paTHO# (yHKITUH.

6. Ilonstue muororpannuka. [Ipusma u ee anemenTsl. HakioHHas v paBUIbHAs IPU3MBI.

7. Tlonstue BekTOpa B mpocTpaHcTBe. JlefcTBHs Haj BEKTOpamH, 3aJaHHBIMH CBOUMU
KoopauHaramu. KosmmHeapHble U KOMIUTaHAPHBIE BEKTOPBI.

8. Ompenenenune norapudma. OcHOBHOE Jorapudmuueckoe TOXIECTBO. HaTypaibHble u
necsitmunblie Jorapudmel. Dopmyrna mepexoaa K IpyroMy OCHOBAHHUIO.

9. Ilupamunga. [IpaBunbHas nupaMua.

10. ®opmynsl npuBencHUs. YeTHOCTh, HEUETHOCTh, NEPUOJIUYHOCTE TPUTOHOMETPHUCCKUX
GbyHKIHH.

11. Hunmunap. [nouaas NOBEPXHOCTH HIJIUHIIPA.

12. TloHsTHE MPOU3BOIHOM, €€ TCOMETPUUSCKUI M (PU3HUCCKUI CMBICIL.

13. Konyc. DnemenTsl koHyca. O0beM KoHYycCA.

14. Tena BpalleHus: UUIUHIIP, KOHYC, YCEUEHHBINA KOHYC.

15. Jlorapudm: moHsTHE, MOPSTOK 0003HAUCHUS.

orwbpPE

DK3aMeH MPOBOAMUTCS B YCTHOM (hopMe ¢ MCIONb30BaHMEM KOMIUIEKTa OmiieTroB. OnuH
Owier BKIIOYaeT Teopernyeckuid Omok (1 miam 2 Bompoca) W mpakTuueckuil Onok (1 wmmm 2
3aJaHus). buieTsl UMEIT OJMHAKOBOE YHUCIIO BOIPOCOB. DK3aMEHATOPY MPEAOCTABISAETCS IIPABO
3aJaBaTh OOyUYaIOMIMMCS JOIOIHUTENIBHbIE U YTOUHSIOIINE BOIIPOCHI IO OUIIETY.

IIpumep 3K3aMeHAIMOHHOTO OUJIETA
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DenepanbHOE rocyIapCcTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICILIET0 00pa30BaHuUs
«OMckuil rocyaapcTBeHHBIN arpapHblii yHuBepcuteT uM. I1.A. Cronbinuna»

YHUBEPCUTETCKUH KOJUIEIK arpodbu3Heca
Y1Bepxaaro:

npeaceaTesib METOIMYECKOr0 COBETA
M.B. UBanunkas

3K3AMEHAIIMOHHBINA BUJIET Ne 1
OO/I. 13 Maremaruka
(cnemmansrOCcTh 09.02.07 MH(pOpMAIIMOHHBIC CHCTEMBI M IIPOrPAMMUPOBAHUE)

1. Knaccudeckoe omnpezeneHue BeposTHOCTH. CBOWCTBAa BEPOSTHOCTH.
. 1355145
2. HaiiguTe 3HaUeHNE BBIPAXKEHUS ez

3. Bemumcauts: sin 46° cos 44° + sin 44%os 46°

Ono6peH0 Ha 3aCCJaHH MCTOANYCCKOI'O COBETA, IIPOTOKOJI Ne oT I.
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V. IIOKA3ATEJIN OHEHKMU PE3YJIBbTATOB OCBOEHUSA JTUCIUITJIMHBI

YpoBeHb
chopmupo-
BaHHOCTH
KOMIIeTeHIu i

Onenka

Kpurepun oueHuBanusi mo BuaamM pador

TeCTHPOBAHUE
(mpoueHT
NPaBUJIbHBIX
O0TBETOB)

npoyYue BUIAbI padoT M0 JUCHUIIHHE

Bricokuii

OT1ianyao

90-100%

OOyuaromuiicss TIIyOOKO M TPOYHO YCBOMII
TEOPETHYECKMH ¥  OCBOMJ  NPAKTUYECKHUH
marepuan. Jlaer JOrMYHBIE M TPaMOTHBIC
OTBeTHl. JleMOHCTpUpYeT 3HAaHHE HE TOJBKO
OCHOBHOTO, HO ¥ JIONOJHHUTEIHFHOTO
Marepuaiia, OBICTPO OpPUEHTUPYETCS, OTBEYast
Ha JIONMOJIHUTENbHbIE BOMpOChl. (CBOOOAHO
CIIPABISICTCS. C IOCTABJICHHBIMU  3a/Ia4aMH,
apryMEHTHPOBAaHO H BEPHO OOOCHOBBIBACT
HPUHSTHIC PEIICHHS.

[ToBbIIIIEHHBIH

Xopoltiio

70-89%

OOyyaromuiics TBEpIO 3HAET MPOTrPaMMHBIN
MaTepuai, TpaMOTHO U MO CYILIECTBY H3Jaraer
ero. He JOIYCKaeT  CYLIECTBEHHBIX
HETOYHOCTEH MpU OTBETaX Ha BOIPOCHI,
MpaBUIILHO [IPUMEHSIET TEOPETUYECKHE
MOJIOKEHUSI TPU  PEIICHUH MPAKTUYECKHUX
3a/a4, BiaJeeT HaBbIKAMU M TPUEMaMU HX
BBITIOJIHEHHSI.

bazosniit

Ynosner
BOPHUTE

BHO

50-69%

OOyuarouiicss J6eMOHCTPUPYET 3HAHUS TOJIBKO
OCHOBHOI'O Marepuajga, HO HE YCBOUI €ro
JI€TalM, UCIHBITBIBACT  3aTPyJHEHHS  IIpU
peuIeHny IpakTUYEeCKUX 3aj1ad. B orBerax Ha
IIOCTaBJICHHBIE BOIIPOCHI JOITYCKaeT
HETOYHOCTH. JlaeT omnpeneseHusl MOHATHH,
HEUCKaXalomue HX  cmblca.  Hapymaer
I10CJIEJ0BATEIBHOCTD U3JI0KEHUS
IIPOrPaMMHOI0 MaTepHaa.

He

chopmupoBana

Heynosn
€TBOPHUTE

JIBHO

0-49%

OOyyvaromuiics HE 3HAET, HE BBIMOIHSIET WU
HCTIPAaBHUJIBHO  BBIIIOJHACT 6OJ'II)HIy10 qacCTb
ydaeOHOro Marepuana. [lomyckaer omuoOKd B
(OpMYJIHPOBKE OIpENEeNIeHNH, HCKaKAIOIINe
WX CMBICH, OECIOpSII0YHO ¥ HEYBEPEHHO
u3naraer MaTepua. OTtBeThI Ha
JIOTIOTHUTEJIbHBIE BOIMPOCHI OTCYTCTBYIOT. He
BBITIONTHSIET 3aJaHMUSL.
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JIUCT PACCMOTPEHUI U OIOBPEHUI
padoueii mporpaMMbl AMCHHIIHHBI
00/1.13 MaremaTHKa
B cocrase OOII 09.02.07 UndopMauroHHbIE CHCTEMBI H IPOrPAaMMHPOBaHHe

1) PaccmoTpeHa u ogo0pena:

a) Ha 3ace/ianuy mpeAMeTHO-IIUKIOBOH METOTMYECKONH KOMUCCHH
nporokon Ne 7 ot 17.05.2023 r.

[/ A
Tpencenarens [TIMK (/e E./. Tepemmenko

——

6) Ha 3acenanuy METOIMIECKOTO COBETA IPOTOKOI Ne 5 01 25.05.2023 1.
N

/ /

/7
Y4
/

IIpencenaTens METOIUYECKOTO COBETA \ A M.B. UBanuixas

2) PaccMoTpena u o100peHa BHEMIHUM 3KCIIEPTOM

a) Pykosomutens Hayuno-merommdeckoro otaena AHIIOO «Omckast akaneMus S5KOHOMUKH H
npeanpuHuEMaTenbeTBay A.B. Muxaiinenko

MU3MEHEHUS 1 JOIIOJIHEHUS
K paGoyeii mporpaMMe y4e0HOH JHCUHIIHHBI

00/1.13 MaremaTHKa
B coctase OOII 09.02.07 UndopmManHoHHbIE CHCTEMBI M IPOrPaMMHPOBAHHE

BexomocTh H3MeHEHHI

OtMmeTka
Cook 00 yTBepKIEeHUH/ COTIaCOBAHUH
e H3MEHEHHH
€ KOTOpOro HoMep 1 OCHOBHOE COZIEpIKaHHE
pykoBogutens OOII
BBOJHUTCS H3MEHEHUS W/UIH JOTOTHEHUS
HHULAATOP HIH
H3MEHEeHHe
U3MEHEHHUS pezicenaTeNnb
MK
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