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Ha3nauenue (poHIa OLIECHOYHBIX CPEACTB

®onn oneHouyHbIx cpenacts (manee — POC) paspabarbiBaeTcsl Il TEKYILETO
KOHTPOJISl YCIIEBAEMOCTH (OLICHMBAHUS XO0Ja OCBOCHHUS NUCLIMIUIMHBI), JJISi MPOBEACHUS
IPOMEXKYTOUHOM arrectanud  (OLICHMBAHUS TPOMEKYTOYHBIX UM OKOHYATEIbHBIX
pe3yJbTaToB OOY4YeHUs] JUCHUIUIMHBI) OOydJaronumxcsi 1o  oO0Iieodpa3oBaTebHON
muciuruinie O/1.07 «Marematuka» B IENSIX ONPECTICHUS COOTBETCTBUS MX YUEOHBIX
JOCTIKEHUM TMOATalmHBIM  TPeOOBaHUSM  00pa30BaTEIbHOM MPOTpaMMbl  CPEIHETO
npodeccoHanbHOTO 00pa3oBaHUs MPOrpaMMbl IMOATOTOBKM  KBaJU(UIIMPOBAHHBIX
pabounx, ciyxamux (naiee — [IITKPC) mo npodeccnn 46.01.03 Jlenmonpon3BoauTeb.

It dopmupoBaHus, KOHTPOJSA W OIEHKH  PE3yJIbTaTOB  OCBOCHHSI
obmeobpaszoBarenpHor aucuuiuimabl  OJ[.07 «Marematuka» pa3paboTaHa cuctema
OIICHOYHBIX MEPOIPHUATHH, YIUTHIBAIOIIAs TpeOOoBaHUS (eAepaTbHOTO TOCYIapCTBEHHOTO
0o0pa3oBaTeNbLHOIO CTaHjapTa cpenHero obmero ooOpazoBanus (OPI'OC COO) wu
benepambHOTO rOCyAapCTBEHHOTO 00pa3oBaTeILHOTO CTaHAapTa CPEIHETO
npodeccuonansHoro obpazosanusi (OPI'OC CIIO).

®OC guctummaael - OJ[.07 «Maremaruka» BKIIOYAlOT B ce0s: TepedeHb
TUTAHUPYEMBIX Pe3yJbTaTOB OCBOCHUS JIUCIUILIMHBI, OMIMCAHUE TTOKa3aTelield U KpUTEpHUeB
OIICHUBAHUsI KOMIIETECHIIMH Ha Pa3IMYHBIX 3Tanax Ux (popMuUpoBaHMs, OMHCAHUE IIKAJ
OIICHUBAHUSI; TUIIOBbIE KOHTPOJBHBIC 3aJJaHUsI WM MHBIE MaTepualbl, HEOOXOIUMBIC IS
OIICHKU PEe3YJhTAaTOB OCBOCHUS JUCUUILTUHBI, XapaKTEPU3YIOIIMUX 3Tarbl (POPMUPOBAHUS
koMmriereHui B nporiecce ocBoeHus [IIIKPC metonuyeckue maTepuanbl, onpeaestonue
MIPOIIETyPHl OIICHUBAHUS PE3yJbTaTOB OCBOCHUS TUCITUTIIMHBI, XapaKTEPU3YIOIINUX 3TAIThI
(dbopMHUpPOBaHUS KOMITCTCHITHA.

DOC chopmupoBaH Ha OCHOBE KIIFOUEBBIX MPUHIIUIIOB OLICHUBAHMUS:

— BQJIMJHOCTHU: OOBEKTHI OIEHKU JIOJKHBI COOTBETCTBOBATH MOCTABIICHHBIM IEJISIM
o0yueHus;

— HAJIeKHOCTH: HCIOJIb30BaHUE €IMHOOOpPA3HBIX CTAaHAAPTOB M KPHUTEPUEB IS
OILICHUBAHUS TOCTHKCHUM;

— OOBEKTUBHOCTH: pa3HbIC 00yUAIONIHUECs JOKHBI IMETh PAaBHBIE BO3MOKHOCTHIJIS
JTOCTIDKCHHS yCIexa.

OCHOBHBIMH ITapaMeTpaMH U CBOMCTBaMHU ()OHA OIEHOYHBIX CPECTB SBIISIOTCS:

— MpeaMeTHask HapaBICHHOCTh (COOTBETCTBUE MPEAMETY W3YUYEHUS KOHKPETHOM
JTUCIUIIIAHBI);

— colepkaHue (COCTaB W B3aUMOCBS3b CTPYKTYPHBIX EIUHUII, 00pa3yromux
COJIEp’KaHKUE TEOPETUUECKON U MPAKTUUECKON COCTABISIONINX JUCIUIUIMHBI);

— 00BeM (KOJMYECTBEHHBIN COCTaB OIEHOYHBIX cpeACcTB, BXoaanmx B OC);

— Ka4yecTBO (POHJIa OIICHOYHBIX CPEACTB B IIEJIOM, OOECTICUMBAIOIIETO MOIYYCHHUE
OOBEKTHBHBIX W JOCTOBEPHBIX PE3YJIHTATOB MPU MPOBEACHUN KOHTPOJS C Pa3TMUYHBIMU
ETISIMU.
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|. HEPEYEHD INIAHUPYEMBIX PE3YJbTATOB OCBOEHUA
OBIHIEOBPA3OBATEJIbHOU JUCIHUIIJIMHBI B COOTBETCTBUU C ®I'OC
CIIO 1 HA OCHOBE ®1'0C COO

1.1. Heab TUCHUIIMHBI

Conepxxanue

IPOrpamMMbl

00111e00pa3oBaTeIbHOM

JUCHUTLIAHBI OJ1.07

«MaTemaTuka» HalpaBJIeHO Ha JOCTI)KEHUE PEe3yJbTaTOB €€ U3YUYCHUS B COOTBETCTBUU C
tpedoBanusiMu GI'OC COO ¢ yuerom npodeccuonanbuoit HanpasiaeHHoctd GI'OC CIIO.

1.2 Ilnanupyemblie pe3yJabTaThl 0CBOEHHS 0011€00Pa30BaATEIbHOMN IUCHUIIIMHBI

B coorBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Oco0oe 3HaueHue AUCIUILIMHA UMeeT npu GopmupoBanuu U pazputuu OK

Koo u naumenosanue

Ilnhan upyemole pezyibmamnbl 0C60EHUA

npohecCUOHAIBHOM
NEeSATETbHOCTH
MIPUMEHUTETHHO K
pa3TUIHBIM KOHTEKCTA

MacTepCTBa, TPYI0IIO0HUE;
OP2 - roTOBHOCTB K
aAKTUBHOM JESATEIbHOCTH
TEXHOJIOTUYECKON U
COLMAIIBHOMN
HaIpaBJICHHOCTH,
CIIOCOOHOCTH
WHULIMUPOBAT,
MJIAHUPOBATH U
CaMOCTOSITETIbHO BBITIOJIHSATh
TaKyo JeATEeIbHOCTD;

OP3 - uHTepec K pa3IuuHbIM
chepam npodeccuoHaIbHOM
JeATEeIIbHOCTH,

OBJaanenue
YHHBEpPCAJIbLHBIMU
Y4eOHbIMU
NMO3HABATEJILHBIMU
AEeCTBUSIMM:

a) 0a3oBbIe JIOTHYECKHE
AefCTBUS:

OP4 - caMOCTOATENBHO
dbopMyIupOBaTh U
aKTyaJM3UpOoBaTh MpoodsieMy,
paccMaTpuBaTh €
BCECTOPOHHE;

OPS - ycranaBnuBarth
CYILIECTBEHHBIN NMPU3HAK WIH
OCHOBAHHUsI JIJI1 CPABHEHUS,

KOHMPOJIUPyemblX OUCYUNIUHDL
KoMnemeHuuil Oobuwue Hucyunaunapnole
OK 01. Beibupatb OP1 - roTOBHOCTb K TPYyAY, JP1 - B1ageTh MeTOgaMu
CIIOCOOBI pelieHus 3a1au OCO3HAHUE IICHHOCTH JI0Ka3aTEIbCTB,

QIrOpUTMaMH PEILICHUS
3a/1a4y; yMEHHUE
dhopmynHpoBaTh
OIpPEJIEIICHMS], AKCUOMBI U
TEOpPEMBI, TPUMEHSITh UX,
IIPOBOJUTH
J0Ka3aTeJIbHbIE
pacCyXJIeHUs B X0I€
pelIeHus 3a1ay;

/P2 - ymMeTh onepupoBaTh
MNOHATUSIMU: CTEIIEHb
qucia, Jorapudm 4ucia;
YMEHHE BBITIOTHATH
BBIYHMCIICHUE 3HAUCHUU U
npeodpa3zoBaHus
BBIPAKEHUH CO CTEIIEHAMU
u jorapudmamu,
npeoOpa3zoBaHus JpOOHO-
paIrmoOHAIBHBIX
BBIPAKCHU;

JAP3 - ymMeTh onepupoBaTth
MOHSTUSIMHU:
palMoHaIbHEIE,
UppalMoOHATLHEIC,
MOKa3aTelIbHbIE,
CTEIICHHBIE,
norapupMuyecKue,
TPUTOHOMETPUYECKHUE
ypaBHEHUS U
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KJ1accuuKaIuy u
000011IeHH;

OPG6 - onipenensith 1enu
JIeSITeILHOCTH, 3a/1aBaTh
rapaMeTpbl U KPUTEPUHU HUX
JIOCTH)KCHUS,

OP7 - BBIABIATH
3aKOHOMEPHOCTHU U
MIPOTHUBOPEYUUS B
paccMaTpUBaeMbIX
SABJICHUSX;

OP8 - BHOCUTBH KOPPEKTUBBI
B JICSITEIBHOCTD, OIICHUBATH
COOTBETCTBHE PE3YJIbTATOB
1IEJISIM, OIIEHUBATh PUCKH
MOCJIEICTBUN ACATEIbHOCTH,
OP9 - pazBuBath
KPEAaTUBHOE MBIIICHUE TPU
pEUIEHUHN KU3HEHHBIX
npoOJieM

0) 0a3oBbIE
HCCJIeI0BATEIbCKHE
nefCTBUA:

OP10 - B1ageTh HaBBIKAMU
y4eOHO-HCCIIeI0BATEILCKON
Y IPOEKTHOM JIESATEIIbHOCTH,
HaBBIKAMU pa3peIICHUs
npo0JieM;

OP11 - BBIABIATH
MIPUYUHHO-CJICICTBEHHbIC
CBSI3U U aKTyaJIM3UPOBATH
3a/1a4y, BBIJBUTATh TUIIOTE3Y
€e peIIeHUs, HaXOIUTh
apryMEHTBI JIs
JI0Ka3aTeIbCTBA CBOUX
YTBEPKICHUM, 3a1aBaTh
napamMeTphl U KpUTEPUHU
pelleHus;

OP12 - anHanu3upoBarhb
MOJTYYEHHBIE B XOJI€
pelieHus 3a1auu
pe3yJbTaThl, KPUTUUECKHU
OIIEHUBATh UX
JIOCTOBEPHOCTb,
MPOTHO3UPOBATh U3MEHEHUE
B HOBBIX YCJIOBUSIX;

HEpaBEHCTBA, UX
CUCTEMBI;

J{P4 - ymeTh onepupoBarh
MOHATUSAMUA: (PYHKITHS,
HeTpepbIBHAS (PYHKITHS,
IPOU3BOHAS,
nepBooOpazHasi,
OTpeJIeTICHHBIA HHTErPal;
YMETbh HAXOJIUTh
MPOU3BOIHbBIC
AJIEeMEHTapHbIX PYHKIUH,
UCIIOJIb3Ysl CIIPABOYHBIE
MaTepHuaJibl; UCCIIEI0BATh
B [IPOCTEUIINX CITydasx
(GyHKLIHMH Ha
MOHOTOHHOCTH, HAXOJIUTh
HauOOJIBIINE U
HAUMEHBIIINE 3HAYCHUS
(GyHKLHIA; CTPOUTH
rpauKy MHOTOUJIEHOB C
UCIIOJIb30BaHUEM
amnmapara
MaTeMaTU4eCKOro
aHaIn3a; MPUMEHSTh
MPOU3BOJHYIO NPU
pEIIeHUH 3a7a4 Ha
JBIKEHUE; PEeIIaTh
MPaKTHUKO-
OpPUEHTHPOBAHHBIE 33791
Ha HauOOoJbIINE U
HAaUMEHbBIIINE 3HAYCHHS,
Ha HaXOXKJIEHUE My TH,
CKOPOCTH U yCKOPEHHUS;
JAPS - ymers onepupoBathb
MOHSATUSIMU:
parmoHayIbHas PYHKITHS,
MoKa3aTesbHast PYHKITHS,
cTerneHHast (QyHKIMS,
JorapudMudecKast
byHKIWMS,
TPUTOHOMETPHUECKHE
GbyHKIMH, 00paTHBIE
(GyHKIUU; YMEHUE
CTPOUTH Tpaduku
W3YUYEHHBIX (QYHKIIMM,
UCIIOJIb30BaTh Ipapuku
IPU U3YYSHHUH MTPOLIECCOB




OP13 - ymeTh NepeHOCUTH
3HAHUS B MO3HABATEIBHYIO U
MPAKTUYIECKYIO 00J1acTh
JKU3HEEITEIbHOCTH;
OP14 - ymets
WHTETPUPOBATH 3HAHUS U3
Pa3HBIX MPEIMETHBIX
obJiacrei;

OP15 - BeIABUTATEH HOBBIC
uJeu, Ipeiarath
OPUTHHAJIHBIC MTOXO/IbI 1
pelIeHHUs;

1 CIIOCOOHOCTH MX
HCIIOIB30BaHUS B
MMO3HABATECILHON U
COLMAIIBHOM MTPAKTHUKE.

Y 3aBUCUMOCTEM, Mpu
pEIIeHNH 33124 U3 IPYTUX
y4eOHBIX MMPEIMETOB U
3a71a4 U3 PeUTbHOU
YKU3HH; BBIPAXKATh
dhopMyIaMu 3aBUCHMOCTH
MEXy BEIMYNHAMU;

JAP6 - ymeTh pemaTh
TEKCTOBBIE 3a/1a4U Pa3HBIX
THUIIOB (B TOM YHKCJIE HA
MPOLICHTHI, I0JIM U YaCTH,
Ha JBUXKEHUE, padoTy,
CTOMMOCTbH TOBapOB U
YCIIyT, HAJIOTH, 3a/1a4U U3
o0JiacTu yIpaBJICHUS
JUYHBIMHA U CEMECHHBIMU
(uHaHCAMHU); COCTABIISITh
BBIPQKCHMS, YPAaBHCHUS,
HEPaBEHCTBA U UX
CHUCTEMBI 110 YCIIOBHIO
3aJlayu, UCCIIEIOBATh
MOJIyYEeHHOE PEIICHUE U
OIICHUBATh
MPaBIONIOI00HOCTD
pE3yIbTaTOB;

JAP7 - ymeTs onepupoBarh
MOHSTUSIMU: CPETHEE
apupmeTnieckoe,
MearaHa, HanOoIbIIee 1
HaWMCHBIIICE 3HAYCHUS,
pa3Max, JUCTIePCHs,
CTaHJaPTHOE OTKJIOHEHUE
YHUCJIOBOTO HAbOpa; yMETh
W3BJICKATH,
WHTEPIPETUPOBATH
uHdOopMaIuio,
MPEICTABJIICHHYIO B
TabanIax, Ha
JayarpamMmax, rpadukax,
OTPaKAIOLIYI0 CBOKCTBA
peanbHBIX TPOIECCOB U
SIBJICHHI;, TIPEJICTABIATh
MH(OPMAIUIO C TOMOIIBIO
Ta0JIMI] U JUArPaMM;
UCCJIEI0BATh
CTaTUCTUYECKHUE JaHHbIE,
B TOM YHCJIC C




MpUMEHEHUEM
rpaUIeCKUX METOJIOB H
AIEKTPOHHBIX CPEJICTB;
JAP8 - ymeTs onepupoBathb
MOHSATUSAMU: CITyYalHbIN
OIIBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh
CJIy4aifHOro COOBITHS;
YMEHUE BbIYUCIATD
BEPOSITHOCTD C
UCITI0JIb30BAaHUEM
rpauuecKux METOJIOB;
MPUMEHSTH (HOPMYJIBI
CJIOKEHUSI U YMHOKEHUS
BEPOSITHOCTEM,
KOMOHMHATOpHBIC (PAKTHI U
(hopMyJIBI TIpH PELICHUH
3a/1a4; OLICHUBATH
BEPOSTHOCTU PEaTIbHBIX
COOBITHII; 3HAKOMCTBO CO
CIIy4alHbIMU
BEJINYMHAMU; YMEHHE
MPUBOJUTH MPUMEPHI
MIPOSIBJICHUSI 3aKOHA
OOJBIINX YUCEN B
MPUPOJIHBIX U
OOIIIECTBEHHBIX SBJICHUSIX;
P9 - ymeTs onepupoBath
MOHATUSIMU: TOUKA,
npsiMasi, IIOCKOCT,
MPOCTPAHCTBO,
JBYTPaHHBIN yro,
CKPEIIUBAIOIINUECS
psiMbIE, TAPAJICIbHOCTD
Y TIEPIICHIUKYJISIPHOCTD
MPSAMBIX U TJIOCKOCTEM,
YIOJl MEK]Ty TIPSIMBIMU,
YIrOJI MEXIY IPSIMOU U
MJIOCKOCTBIO, YTOJ MEXKIY
MJIOCKOCTSAMH, PACCTOSIHUE
OT TOYKH JI0 TIJIOCKOCTH,
PaCCTOSIHUE MEXKTY
NPSIMBIMH, PACCTOSTHUE
MEXY MJIOCKOCTSIMU;
YMEHHUE UCIO0JIb30BATh
MIPU pelIeHUN 3aa4
W3y4YeHHBIC (PaKTHI U




TEOPEMBI TIJIaHUMETPHH;
yMEHHUE OIICHUBATh
pa3Mepbl 00HEKTOB
OKPYKAIOIIEeTO MHPA;
P10 - ymets
OTIepUPOBAThH TIOHIATHIIMHU:
MHOTOTPaHHHK, CCUCHUE
MHOTOIpaHHHKA, KYyO,
napajieienune, mpu3ma,
nupamuza, purypa u
MOBEPXHOCTH BpallCHHUS,
UWIMHAP, KOHYC, 1Iap,
cdepa, ceueHus QUrypsl
BpaIleHUs, TNIOCKOCTb,
Kacaromascs cepsl,
IUIUHAPA, KOHYCa,
TJIOIIA b TTIOBEPXHOCTH
UpaMUIbI, IPU3MBI,
KOHYCa, [WINHIPA,
momaab chepsl, 00beM
Ky0a, MpSIMOYTOJILHOTO
napajiesienurnena,
UpaMUIbl, TPU3MBI,
MUJIMHPA, KOHYCa, 1apa;
yMEHHUE U300pakaTh
MHOTOTPAHHUKHU U
MOBEPXHOCTH BpaIlICHHUS,
WX CEUCHHUS OT PYKH, C
MTOMOIIIBIO YePTEHKHBIX
WHCTPYMEHTOB U
AJIEKTPOHHBIX CPECTB;
yMEHHUE pacro3HaBaTh
CUMMETPHIO B
MPOCTPAHCTBE; YMEHUE
pacno3HaBaTh
MpaBUJIbHBIC
MHOTOTPaHHUKH;

JAP11 - ymeTh
OTIepUPOBAThH TOHATHSIMU:
JBIKEHUE B
MPOCTPAHCTBE, OI00HbBIE
(Gurypsl B IpOCTPAHCTBE;
UCIIOJIb30BaTh OTHOLIEHUE
TUIOLIAAEH TIOBEPXHOCTEN
1 00bEMOB ITOJOOHBIX
buryp npu peneHun
3a/1ay;
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JAP12 - ymeTh BEIYUCISATH
r€OMETPUYECKUE
BEJIMYHUHBI (JJIMHA, YTOJI,
IUIONIAIb, 00BEM,
IJI0IIA/Ib TOBEPXHOCTH),
UCIIOJIB3YSI U3yYEHHBIE
(bOpMYJITBI U METOBL;
P13 - ymeTh
OTepUpPOBaTh MOHATHUIIMHU:
MPSIMOYTOJIbHAS CHCTEMA
KOOPJIMHAT, KOOPJIUHATHI
TOYKH, BEKTOD,
KOOPAMHATHI BEKTOPA,
CKAJISIPHOE MPOU3BEACHUE,
YIoJl MEXKTy BEKTOpaMH,
CyMMa BEKTOPOB,
MIPOU3BEICHUE BEKTOPA HA
YHUCJI0; HAXOJUTh C
MTOMOIIBIO0 U3YYEHHBIX
dhopmys1 KOOpUHATHI
CepeANHBI OTPE3KA,
PAcCTOSIHHE MEXKIY JBYMSI
TOYKAMU;

P14 - ymeTh BHIOUPATH
MOAXOASAIIMNA U3YYEHHBIN
METOJ JJIsl pEIICHUS
3a/1a4u, pacro3HaBaTh
MaTreMaTuyeckue QakThbl U
MaTeMaTU4YECKUE MOJICIU
B PUPOJHBIX U
OOIIECTBCHHBIX SBJICHUSAX,
B UCKYCCTBE; YMECHHUE
MIPUBOJUTH MPUMEPHI
MaTeMaTUYECKUX
OTKPBITUN POCCUNCKOM U
MHPOBOM
MaTEeMaTUYECKON HAYKH.
P15 - ymeth
ONEPUPOBATH OHATUAMMU:
OnpeiesICHHE, AKCUOMa,
TeopeMa, CIe/CTBUE,
CBOMCTBO, IIPU3HAK,
JI0Ka3aTeNIbCTBO,
PaBHOCHUJIbHBIC
(bOopMyITUPOBKHU; YMEHUE
dhopmyHpoBaTh 0OOpaTHOE
Y IPOTUBOMNOJIOKHOE
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YTBEPKICHUE, IPUBOIUTh
MIPUMEPHI U
KOHTPIIPUMEPHI,
HCIIOJIB30BaTh METOJ]
MAaTEMATHYECKOU
WHJYKIUU; TIPOBOAUTH
JIOKa3aTeJIbHbIE
paccy X AeHus Mpu
pelieHny 3a1ad,
OLICHUBATh JIOTUYECKYIO
MIPAaBUJIBHOCTH

pacCyX ICHUN;

P16 - ymeTh
ONEPUPOBATH OHATUAMMU:
MHOECTBO,
MOJAMHOKECTBO, ONEPAIIUU
HaJl MHOXKECTBaMU;
YMEHHE UCIO0JIb30BATh
TEOPETUKO-
MHOYKECTBEHHBIN anmapar
JUISL OITMCAHUSI PEATIbHBIX
IIPOLIECCOB U ABJIECHUN IIPU
pelIeHnH 3a1a4, B TOM
YHCIIC U3 IPYTUX YUECOHBIX
MPEAMETOB;

P17 - ymeTh
ONEPUPOBATH OHATUAMMU:
rpad, cBsi3HbIN Tpad,
JepeBo, UK, rpad Ha
MJIOCKOCTU; YMEHHUE
3a/1aBaTh U OIMKUCHIBATH
rpadbl pa3TUIHBIMU
CII0CO0aMH; MCITOJIL30BATh
rpadsl Ipy pereHuu
3a/1ay;

P18 - ymeTb cBOOOTHO
ONEPUPOBATH OHATUAMMU:
COYETaHUE, IEPECTAaHOBKA,
YHCJIO COUETAHMUI, YHUCIIO
MepeCTaHOBOK; OMHOM
Hprorona; ymenue
MIPUMEHSITh
KOMOMHATOpHBIE (PAKTHI U
paccy X aeHus s
pelieHus 3a1ay;

P19 - ymets
ONEPUPOBATH NOHSITUAMMU:
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HaTypaJIbHOE YUCIIO,
1[EJI0€ YKCIIO, OCTATOK IO
MOAYJIIO, PAlMOHAIEHOE
YHUCJI0, UpPALMOHATIEHOE
YHCIJI0, MHOXKECTBA
HATypaJbHBIX, TETBIX,
paIMOHAIBHBIX,
JIEMCTBUTENLHBIX YUCET,
YMEHHUE UCIO0JIb30BaTh
MPU3HAKH JIETUMOCTH,
HaUMEHBIINHA 00N
JIEUTEIIb 1 HauMEHbIIIee
oO11ee KpaTHOE, aITOPUTM
EBxinnia mpu perieHuun
3aJ1a4; 3HAKOMCTBO C
Pa3TUIHBIMU
MO3UITHOHHBIMH
CHUCTEMaMU CUYHCIICHHUS,
P20 - ymeTh cCBOOOTHO
OTIepUPOBAThH TIOHATHIMHU:
CTENEHb C IEeJIbIM
noKasareyieM, KOpeHb
HATypaJIbHOU CTEIICHH,
CTENEHb C pallUOHATBHBIM
MOKa3aTesieM, CTENEHb C
JICMICTBUTEIILHBIM
(BEIIECTBEHHBIM)
noKasaTeJsiem, Jorapupm
qKCIa, CHHYC, KOCUHYC U
TaHTEHC TIPOU3BOJEHOTO
YHCIIa;

JAP21 - ymeTs
OTIepUPOBATH TIOHATHIMHU:
TOX]IECTBO,
TOXJIECTBEHHOE
npeoOpa3oBaHue,
ypaBHEHUE, HEPABEHCTRBO,
CHUCTEMA YPAaBHEHUN U
HEPaBEHCTB,
PaBHOCWJIHHOCTD
YpPaBHEHUI, HEPABEHCTB U
CHUCTEM, palliOHaIbHbBIC,
UppalMOHAJIbHBIE,
MOKa3aTelbHbIE,
CTEIICHHBIE,
JorapugMuUecKue,
TPUTOHOMETPUYECKHUE
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ypaBHEHUS, HEPABEHCTBA
U CHUCTEMbI; YMEHHUE
peliath ypaBHEHUS,
HEPABEHCTBA U CUCTEMBI C
MOMOIIBIO PA3INYHBIX
IPUEMOB; PeIliaTh
ypaBHEHHUS, HEPABEHCTBA
U CUCTEMBI C ITapaMeTPOM;
MPUMEHSITh YpaBHEHMUS,
HEPaBEHCTBA, UX CHUCTEMbI
JUTSL peleHus
MaTeMaTUYECKUX 3a]1ay U
3aJla4y U3 pazIuIHbIX
oOnacTeil HayKH U
peaTbHOM KU3HU,

P22 - ymeTh CBOOOTHO
OTIEPUPOBATH OHATUSMHU:
rpaduk QyHKIUH,
oOpatHast QyHKIIUS,
KOMITO3HULIMS (PYyHKIUH,
TuHenHas QyHKIMS,
KBaJlpaTuyHasi QyHKIIMS,
cTeneHHasi QyHKIUS C
EJIBIM TTOKa3aTeNeM,
TPUTOHOMETPHUUECKUE
(dbyHKIMH, 0OpaTHBIC
TPUTOHOMETPHUUECKUE
(GyHKLIMH, TOKa3aTeNbHAs
U jorapugmuueckas
(GyHKLIHMH; YMEHUE
CTpOUTH Tpaduku
(GyHKIIHIA, BBITIOJTHSTH
npeodpa3zoBaHms
rpaduKoB QyHKIIHIA;
YMEHHE HCIOJIb30BATh
rpaduku GyHKITUN 11
U3YYEHHUS MTPOLIECCOB U
3aBUCUMOCTEN ITPU
pEIICHNUH 33124 U3 IPYTUX
y4eOHBIX MPEIMETOB U U3
pEABHOM )KU3HU,
BBIpaXaTh PopMyIamMu
3aBUCUMOCTH MEX]LY
BEJIMYMHAMU;

yYMEHHE CBOOOJTHO
ONepUpPOBaTh MOHATUSIMHU:
4ETHOCTh (DYHKITHH,
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NEePUOIMYHOCTh (PYHKIIUH,
OTPaHUYCHHOCTH
(GyHKIIMHA, MOHOTOHHOCTh
GyHKIAH, SKCTPEMYM
byHKIIMHA, HAanOOJIbIIIEE U
HAaWMEHBIIICE 3HAUCHUS
GyHKIIMHA HAa TTPOMEKYTKE;
yMEHHUE TPOBOIUTH
uccie0BaHue PYHKIUY;
YMEHHUE UCIO0JIb30BaTh
CBOMCTBa U Tpaduku
GyHKIMHA 715 pereHus
ypaBHEHUH, HEPABEHCTB U
3ajJlay C mapaMeTpaMus;
n300paxaTh Ha
KOOPJAMHATHOW MJIOCKOCTH
MHOKECTBA PEIICHU
YpPaBHEHU, HEPABEHCTB U
UX CHCTEM;

JAP23 - ymeTb cBOOOIHO
OTIepUPOBATh MOHATHUIIMHU:
MOCJIEIOBATEIBHOCTD,
apudpmeTndyecKas
nporpeccus,
reoMeTpudecKas
nporpeccusi, 0eCKOHEUHO
yOBIBaIOIIAs
reoMeTpruIecKas
MPOTPECCHS; YMCHHE
3aJaBaTh
MOCIIeI0BATEIHLHOCTH, B
TOM YHCJIE C TIOMOIITBIO
PEKYPPEHTHBIX (POpMYIT;
/P24 - ymeTh
OTIEpUPOBAThH TOHIATHIIMHU:
HEIMPEPHIBHOCTH (DYHKIIUH,
aCUMIMTOTHI Tpaduka
byHKIIMH, TIepBas U
BTOpasi MPOU3BOIHAS
byHKIINH,
F€OMETPUYECKUN U
bu3nYecKuil cMbIC
MPOU3BOIHOM,
nepBooOpaszHasi,
OTNpeIeICHHBIA HHTErPal;
YMEHHUE HAXOJIUTh
aCUMMTOTHI Tpaduka
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(GyHKIUU; YMEHUE
BBIYHCIIATH MPOU3BOTHBIC
CYMMBI, IPOU3BECHUS,
JaCTHOTO W KOMITO3HITHH
(hyHKIUH, HAXOIUTh
YPaBHEHHE KACATEIbHOU K
rpaduky GyHKIUY;
YMEHHUE UCIO0JIb30BATh
MPOU3BOIHYIO JIJIs
UCcIe0BaHus QYHKIUH,
JUTSL HAXOKICHUSI
HAWJTYUIIEro pelieHus B
MPUKJIAAHBIX, B TOM YHUCJIE
COIIMAJIbHO-
DKOHOMHUYECKUX H
dbu3nueckux 3amaydax, I
OTIPEJICIICHHS] CKOPOCTH 1
YCKOPCHHUS; HAXOIUTh
IUIOIIAIN U OOBEMBI
¢buryp ¢ HoMOUIbIO
WHTErpasa; IpUBOJIUTh
pUMEPDI
MaTeMaTU4eCKOro
MOJCIIUPOBAHUS C
TTOMOIIIBIO
nudepeHIanTbHbIX
YPaBHEHHUI;

JAP2S - ymers
OTIepUPOBATH TIOHATHIIMHU:
KOMILUIEKCHOE YHCIIO,
COTIPSDKEHHBIC
KOMITJIEKCHBIC YHCIIA,
MOMYJIb U apTyMEHT
KOMITJIEKCHOT'O YHCJIa,
dhopma 3anucu
KOMITJIEKCHBIX YHCEeI
(reomeTpuueckas,
TPUTOHOMETPHUUECKAs U
anrebpanyeckas); yMeTh
MIPOU3BO/IUTH
apupMeTHIECKUE
JIEUCTBUS C
KOMILJIEKCHBIMU YU CJIAMH;
MPUBOJAUTH MPUMEPHI
UCIIOJIb30BaHUSA
KOMILJIEKCHBIX YHCET;
JAP26 - ymeTb cBOOOTHO
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ONEPUPOBATH NOHATUAMMU:
cpenHee
apu(pMETHIECKOE,
MearaHa, HauOOoJIbIIIee U
HaUMEHbIIEE 3HAUCHMUS,
pa3max, Iucrnepcus,
CTaHJaPTHOE OTKJIOHEHUE
JUISL OTIMCAHUSI YACIIOBBIX
JTAHHBIX; YMEHUE
HCCIIEI0BATh
CTaTUCTUYECKUE TAHHBIE,
B TOM YHUCJIE C
MIPUMEHEHUEM
rpauuecKux METOJI0B U
AIIEKTPOHHBIX CPEJICTB;
rpaduYeCcKH ucciieIoBaTh
COBMECTHEIE HAOIIOIEHUS
C TIOMOIIIBIO JUarpamMm
paccerBaHUs U JUHEHHOMN
perpeccuu;

JP27 - yMeTh HaXOIUTh
BEPOSITHOCTU COOBITUH C
MCIIOJIb30BaHUEM
rpaUYeCKUX METOJIOB;
MPUMEHSITH JJIsl PEIICHUS
3a1a4 GOPMYJIBI
CJIOKEHUS] U YMHOKEHUS
BEPOSATHOCTEH, PopMyTTy
ITOJTHOW BEPOSITHOCTH,
dbopmyny bepnyiuy,
KOMOUMHATOpHbIE (AKTHI U
(dhopMyJIbl; OIIEHUBATH
BEPOSTHOCTU PEaIbHBIX
COOBITHI; yMEHHE
ONEPUPOBATH OHATUAMMU:
Cly4aiiHasi BEJINYMHA,
pacrpeneneHue
BEPOSITHOCTEM,
MaTeMaTU4YECKOe
OKHMJIaHUE, TUCTIEPCUS U
CTaHJaPTHOE OTKJIOHEHUE
CJIly4YallHOM BEJIMYMHBI,
GbyHKIMU pacnpeneneHus
Y TJIOTHOCTH
PaBHOMEPHOTO,
MIOKA3aTeJIbHOTO U
HOPMAaJIbHOTO
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pacnpeneneHuil; ymeHue
HCMOJIb30BaTh CBOMCTBA
M3YUYCHHBIX
pacnpeneneHui 1
pelieHus 3a/1ay;
3HAKOMCTBO C MOHSTUSIMU:
3aKOH OOJIBIINX YHCEII,
METO/1bl BEIOOPOYHBIX
MCCJICIOBAHUI; YMEHUE
MPUBOJAUTH MPUMEPHI
MPOSIBJIICHUS 3aKOHA
OOJIBIIIUX YHCE B
MPUPOJIHBIX U
OOIIIECTBEHHBIX SBJICHUSIX;
/P28 - ymeTh cBOOOTHO
OTEPUPOBATH OHSATUAMMU:
TOYKa, MpsiMas,
IJIOCKOCTb,
MIPOCTPAHCTBO, OTPE3OK,
Jy4, TUTOCKUH YOI,
JIBYTPaHHBII yrou,
TPEXTPaHHBINA YTOJI,
nepeceKarolmecs,
napasuielibHbIE U
CKpEILHBAIOIINECS
MpsIMbIE, TAPAJIIEIBHOCTD
Y TIEPIICHIUKYJISIPHOCTD
MPSAMBIX U TUIOCKOCTEM,
YIOJI MEXKTy TIPSIMBIMU,
YIOJI MEXKy IIPSIMOM U
MJIOCKOCTBIO, YTOJ MEXKIY
MJIOCKOCTSAMU; YMEHUE
HCIIOJIB30BaTh MIPU
pelieHnuy 3aaa4
U3y4YeHHBIC (PAKTHI U
TEOPEMBI TUIAHUMETPUU;
YMEHHE OLICHUBATh
pa3Mepsl 0OBEKTOB B
OKpY>KaroIlleM MHPE;
YMEHHE ONEepPUpPOBATH
MOHATUSIMU:
MHOT'OTPaHHHK, CEYCHHUE
MHOTOIPaHHHKA,
MPABUIbHBIN
MHOTOI'PaHHUK, MPU3Ma,
nupamuza, purypa u
MMOBEPXHOCTh BpalllCHHUS],
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WIAHIP, KOHYC, Iap,
cdepa, pa3BepTKa
MMOBEPXHOCTH, CCUCHUS
KOHYyCa ¥ MIJIWHIPA,
napauieIbHbIC OCH WIIH
OCHOBAHHIO, CCUCHHE
mapa, mIoCKOCTb,
Kacaromasics chepsl,
WIMHPA, KOHYCA;
YMEHHE CTPOUTH CEUCHHUE
MHOTOTpaHHHKA,
n300paxathb
MHOTOTPaHHUKH, PUTYPBI
Y TIOBEPXHOCTHU
BpAaIlCHUS, MX CEUCHUS, B
TOM YHCJIE C TIOMOIITBIO
AJIEKTPOHHBIX CPEICTB;
yMEHUE TPUMEHSTh
CBOICTBA
reOMETPUYECKUX (Uryp,
CaMOCTOSITEIIbHO
bopMyIUpOBAThH
OTIPEJICIICHHS N3y4aeMbIX
buryp, BbIIBUTATh
TUIIOTE3bl O CBOMCTBAX U
MpU3HAKaX
reOMETPUYECKUX QUryp,
000CHOBBIBATh WJIH
OTPOBEPTaTh UX; yMECHUE
MIPOBOIUTH
KJaccuukanuo puryp
0 Pa3IMYHBIM
MpU3HAKaM, BBITOTHATh
HEO0OXOMMBIC
JOTIOTHUTETHHBIC
MOCTPOEHUS;

P29 - ymeTb cBOOOTHO
OTIepUPOBAThH TOHATHSIMU:
mIomaas GUrypsl, 00bem
burypsl, BeIMYnHA yTJa,
PAcCTOSTHUE OT TOYKH JIO
MJIOCKOCTH, PACCTOSIHHEC
MEXTy TPSIMBIMH,
paccTosTHUE MEXTY
TUTOCKOCTSIMHU, TIJIOMIAb
cdhepsl, TIIOIIATb
MOBEPXHOCTH TUPAMUJIBI,
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MPU3MBI, KOHYCA,
AIMHIpa, 00beM Kyoa,
MPSIMOYTOJIBHOTO
napajuienenunena,
UpaMUIbl, IPU3MBI,
WIMHJpPA, KOHYCa, 1apa;
yMEHHUE HAaXOIUTh
OTHOIIEHUE 00BEMOB
MoA00HBIX (UTYD;

JP30 - ymeTrs cBOOOIHO
OTepUpPOBaTh MOHATHUSIMHU:
JBIKEHUE, TapaJlIeIbHBINA
MepeHoc, CHMMETPHS Ha
MJIOCKOCTH U B
MPOCTPAHCTBE, TTOBOPOT,
npeoOpa3oBaHue
O100MsI, TT0I00HBIC
burypsi; yMeHue
pacrmo3HaBaTh paBHbBIE U
no00HbIE (PUTYPBI, B TOM
4HCJIE€ B PUPOJIE,
HCKYCCTBE, apXUTEKTYPE;
YMEHHUE UCIOJIb30BaTh
r€OMETPUYECKUE
OTHOUIEHUS, HAXOUTh
r€OMETPUYECKUE
BENTMYUHBI (JUTMHA, YTO,
01k, 00BEM) MpHU
pEIICHNUH 33124 U3 IPYTHUX
y4eOHBIX MPEAMETOB U U3
pEAIbHOM KU3HU;

P31 - ymeTs cBOOOIHO
OTIepUPOBAThH TOHITHUIMHU:
MPSIMOYTOJIbHASI CHCTEMA
KOOPJIUHAT, BEKTOP,
KOOPJIMHATHI TOYKH,
KOOPJIMHATHI BEKTOPA,
CyMMa BEKTOPOB,
MPOU3BEJICHUE BEKTOPA HA
YHCIIO, PA3JIOKEHUE
BEeKTOpa 1o 0asucy,
CKaJIS[pHOE MPOU3BEACHHE,
BEKTOPHOE MPOU3BEICHUE,
YTOJ MEXy BEKTOpaMu;
YMEHHUE UCIO0JIb30BATh
BEKTOPHBIA U
KOOPJIMHATHBIN METO JJIS
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pelieHus
reOMETPUYECKHX 3aJ1a4 1
3a7a4 APYTUX YICOHBIX
MIPeIMETOB; OIEPUPOBATH
MOHSATHIMU: MaTpHIa 2X2
u 3X3, onpeaeauTeb
MaTpHUIIbI,
FCOMETPUYCCKHUIN CMBICIT
OTIPENICIIUTEIIS,

OK 02. Ucnonp30BaTh
COBPEMEHHbIE CPE/ICTBA
MOKCKa, aHAIN3a U
UHTEPIPETAlnN
uH(popmanuu, u
MH(}OpMaIMOHHbIE
TEXHOJIOTUH IS
BBINIOJIHEHHUS 3a4a4
npo¢heCCUOHAIBHOU
NEeSATENbHOCTH

B o00J1acTH HeHHOCTH
HAYYHOI'0 NMO3HAHMS:

OP16 - chopMupoBaHHOCTD
MHPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKHU U
OOILIECTBEHHOMN MPAKTUKH,
OCHOBAHHOI'O Ha JINAJIOTE
KYJBTYp, CHOCOOCTBYIOIIETO
OCO3HaHHIO CBOETO MECTA B
MOJUKYJIBTYPHOM MUDE;
OP17 - coBeplIeHCTBOBAHUE
A3bIKOBOM U YUTATEIBCKON
KYJIbTYPbI KaK CpEJICTBA
B3aUMOJICUCTBUSI MEXK Y
JIIOJIbMU Y TIO3HAHUSI MUPA;
OP18 - oco3Hanue e HHOCTH
HAY4YHOU JIESITETbHOCTH,
TOTOBHOCTh OCYILIECTBIISITh
MPOEKTHYIO U
HCCIIEIOBATENbCKYIO
JIEATEIIbHOCTh
WHJIMBUAYAJIbHO U B TPYMIIE.
OsJaagenue
YHHBEpPCAJIbLHBIMU
yueOHbIMU
MO3HABATEJILHBIMU
AEeCTBUSIMM:

B) pabora ¢ nunopmanueii:
OP19 - B1ageTs HaBBIKAMU
noyueHust tHhopMaIuu u3
HMCTOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOSITEJILHO
OCYILIECTBJIATH MTOUCK, AHAJIU3,
CUCTEMATHU3ALMIO U
WHTEPIPETANIO HHPOPMAITUH
Pa3TUYHBIX BUJOB U OpM

P32 - ymeTh OnepupoBaTh
MOHSATUSIMU: PallMOHATIbHAS
byHKIMS, TOKa3aTeIbHAas
GyHKIUS, CTETIEHHAs
byHKIWMA,
norapudmuyeckas
byHKIWMA,
TPUTOHOMETPUUECKHUE
(GbyHKIMH, 0OpaTHBIE
(yHKLIHMH; YMEHUE CTPOUTH
rpauKy U3y4eHHBIX
GyHKIUI, UCIIOIB30BATh
rpaduKy pu U3y4eHUH
IIPOLIECCOB U
3aBUCUMOCTEM, IIPU
pELIeHUH 3a1a4 U3 IPYTrux
y4eOHBIX MPEIMETOB U
3a71a4 U3 pEATbHOM KU3HU,
BBIpaXaTh POpMyIamMu
3aBUCUMOCTH MEX]TY
BEJIMYMHAMU;

/P33 - ymeTs onepupoBath
MOHSATUSIMU: TOXKIECTBO,
TOJIECTBEHHOE
npeoOpa3zoBaHue,
YPaBHEHUE, HEPABEHCTBO,
CUCTEMA YPAaBHEHUH U
HEPaBEHCTB,
PaBHOCUJIBHOCTD
YPaBHEHUI, HEPABEHCTB U
CUCTEM, palliOHAIbHbIE,
UppalOHAJILHEIE,
MOKa3aTellbHbIE,
CTEIICHHBIE,
JorapupMuyecKue,
TPUTOHOMETPUUECKHUE
YPaBHEHUS, HEPABEHCTBA U
CUCTEMBI; YMETh PELIATh
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MIPE/ICTABIICHNUS;

OP20 - co3naBaTh TEKCTHI B
pa3ianuHbIX hopMarax ¢
y4€TOM Ha3HAUYCHHUS
uH(OpPMAITUH U TIeJICBON
ayJIUTOPUH, BHIOMpas
ONTUMAJBHYIO (popMy
MPEICTABJICHUS U
BU3YyaJIM3allNH;

OP21 - onenuBarth
JIOCTOBEPHOCT,
JETUTUMHOCTb UH(OpMAaIUH,
€€ COOTBETCTBUE MPABOBHIM U
MOPAJIbHO-3THYECKUM
HOpMaM;

OP22 - ucnionp30Bath
cpeacTBa HHPOPMAILIMOHHBIX U
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PEILICHUH
KOTHUTHUBHBIX,
KOMMYHUKATHUBHBIX U
OpraHU3alMOHHBIX 3a/1a4 C
coOtoIeHneM TpeOOBaHMI
HPrOHOMHKH, TEXHUKHU
0e301aCHOCTH, TUTHEHBI,
pecypcocOepekeHus,
MPABOBBIX U AITHUECKUX HOPM,
HOPM MH(QOPMaLIMOHHOM
0e301acHOCTH;

OP23 - B1ageTh HaBBIKAMA
pacro3HaBaHMsI M 3AIUTHI
uH(popmanuu,
MH(OPMAITMOHHOU
0€30MacHOCTH JTUYHOCTH

ypaBHEHUS, HEPABEHCTBA U
CHUCTEMBI C TIOMOIIBIO
Pa3TUYHBIX TIPUEMOB;
pemaTh ypaBHCHUS,
HEPaBEHCTBA U CUCTEMEI C
napamMeTpoM; MPUMEHSTh
ypaBHEHUS, HEPABEHCTBA,
WX CHUCTEMBI JUIsl pelIeHUs
MaTeMaTUYeCKUX 3a]1ay U
3a/lay U3 pazIuYHbIX
obJacTeil HayKu 1
peanbHOU KU3HH,

P34 - ymeTb cBOOOIHO
OTIepUpPOBATh MOHATHUSIMHU:
JBIDKEHUE, TTapaJIICTbHBINA
MepeHOC, CHMMETPHS Ha
MJIOCKOCTH U B
MPOCTPAHCTBE, TIOBOPOT,
npeodpa3zoBaHue MO00US,
o100HBIE PUTYPBL; YMETh
pacno3HaBaTh paBHbIE U
no100HbIE PUTYPBI, B TOM
YKCJI€ B PUPOJIE,
HCKYCCTBE, apXUTEKTYPE;
YMETh UCIOJIb30BATh
reOMEeTpUUYECKUe
OTHOUIEHUS, HAXOJUTh
TCOMETPUYECKHUE BEIIMUNHBI
(nnuHa, yroJi, 1miomab,
00bEM) MpHU pelIeHNH 3a/1a4
U3 IPYTUX YYEOHBIX
MPEIMETOB U U3 PEATLHOU
KU3HH.

OK 03. [LinanupoBatsb u
pealn30BhIBAThH
COOCTBEHHOE
poQeCCUOHAIEHOE U
JUYIHOCTHOE Pa3BUTHE,
peIPHUHUMATEBCKY IO
JCSATCIIBHOCTh B
npodeccuoHaIbHON
cdepe, UCIoIB30BaTh
3HaHUA 110 PUHAHCOBOM
I'PaMOTHOCTH B
Pa3IMYHBIX KU3HESHHBIX
CUTYAIUAX

B o0s1acTH 1yX0BHO-
HPaBCTBEHHOT0
BOCIIUTAHMSA:

OP24 - chopmMupoBaHHOCTH
HPaBCTBEHHOT'O CO3HAHWSI,
TUYECKOTO TTOBEACHMS;
OP2S - criocoOHOCTH
OIICHWBATh CUTYAIIHIO U
MPUHUMATH OCO3HAHHbBIE
pelieHus, OpUEHTUPYSCh Ha
MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U TICHHOCTH;

OP26 - oco3HaHKE JIUYHOTO

JP35 - ymMeTh oniepupoBath
MOHSATUSIMU:
paIMoHaIbHEIE,
UppalMOHATLHEIC,
MOKa3aTelbHbIE,
CTEIICHHBIE,
norapupMuyecKue,
TPUTOHOMETPUUECKHUE
YpaBHEHUS U HEPABEHCTBA,
UX CUCTEMBI;

P36 - ymeTh onepupoBaTh
MOHSATUSIMU:
MHOTOI'PaHHHK, CEUEHUE
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BKJIaJIa B TOCTPOEHHUE
YCTOWYHMBOTO Oy IyIIEro;
OP27 - 0TBETCTBEHHOE
OTHOIIIEHHE K CBOUM
pOAUTENSIM U (WIIN) IPYTUM
YJI€HaM CEMbH, CO3/IaHHIO
CEMbH Ha OCHOBE
OCO3HAHHOT'O PUHATHS
EHHOCTEN CEMENHOU KU3HHU B
COOTBETCTBHUHM C TPATULIUSIMHU
HapoaoB Poccuu;
OsBianenue
YHUBEPCAJIbHBIMHU
peryJasiTiBHbIMHA
NeiCTBUSIMM:

a) cCaMOOpraHu3amus:
OP28 - camocTOsTENBHO
OCYIIIECTBIIATh
M03HaBaTEIbHYIO
JIeSITEIbHOCTh, BBISBIISATh
po0JIeMbl, CTaBUTh U
dbopmMyIHpoBaTh COOCTBEHHBIE
3a/1auyu B 00pa3oBaTeNbHON
JIEeSITETLHOCTH M )KU3HEHHBIX
CUTYaIUSX;

OP29 - camoCTOATEIBHO
COCTaBJISITH IJIaH PEIICHUS
pOOJIEMBI C YUETOM
HMMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH
Y MIPEANIOYTEHU M,

OP30 - 1aBaTh OLICHKY HOBBIM
CUTYaIUsIM;

CIIOCOOCTBOBATH
hopMHUPOBaHHIO U
MIPOSIBJIEHUIO IIUPOKOU
SPYIUIIMN B Pa3HBIX 00JIaCTIX
3HAHUU, TIOCTOSIHHO
MOBBIIIATH CBOM
oOpa3oBaTeIbLHBIN U
KYJbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:
HCIOJIb30BaTh MPHUEMBI
peduiexcun 71 OIEHKU
CUTyallMu, BHIOOpa BEPHOTO
pelieHus;

OP31 - ymeTh OlICHUBATh

MHOTOTpaHHUKA, KyO,
napajuieNienune, npusma,
nupamua, purypa u
MOBEPXHOCTh BpallleHus,
UWIMHJP, KOHYC, 1Iap,
cdepa, ceuenus GUrypsl
BpallleHUs, TUIOCKOCTb,
Kacaromasics cepsl,
HWIMHJpPA, KOHYCAa,
IUIOMIA/(b TOBEPXHOCTHU
NUPAMU/JIBL, TPU3MBIL,
KOHYCa, WINHJPA,
wioniaapb chepsl, 00beM
Ky0a, IpsIMOYTOJIbHOTO
napaJuleJenunena,
MUPAMHUIBL, TTPU3MBI,
WIMHJpPA, KOHYCa, [1apa;
yMEHHUE U300pakaTh
MHOTOTPaHHHUKH H
MOBEPXHOCTHU BpAILICHUS, HX
CEUEHUs OT PYKH, C
MOMOUIBIO YEPTEKHBIX
UHCTPYMEHTOB U
AJIEKTPOHHBIX CPEJICTB;
YMETh pacro3HaBaTh
CUMMETPHUIO B
IPOCTPAHCTBE; YMETh
pacro3HaBaTh MPaBUIbHBIE
MHOTOTPaHHHKHU;

P37 - ymeTb onepupoBath
MOHSITHSIMH:
IPSIMOYTOJIbHAS CUCTEMA
KOOpIMHAT, KOOPAMHATHI
TOYKH, BEKTOD,
KOOpIMHATHI BEKTOPA,
CKaJISIPHOE MPOU3BEACHHE,
YTOJI MEXAY BEKTOPAMH,
CyMMa BEKTOPOB,
NPOU3BE/IEHNE BEKTOpa Ha
YHCII0; HAXOUTh C
MOMOIIBIO N3yUEHHBIX
dhopMyJ1 KOOPUHATHI
CepeuHbl OTpE3Ka,
paccTosiHuE MEXY ByMs
TOYKAMHU
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PHUCKHU U CBOEBPEMEHHO
MPUHUMATh PEIICHUS 110 UX
CHM)KEHHIO;

B) IMOIIHOHAIbHBII
HHTEJLJIEKT,
MpearnoJaaraumn
c(hopMHUPOBAHHOCTb:
BHYTPEHHEW MOTHBAIIUH,
BKJIIOYAIOIIECH CTpeMIICHHUE K
JIOCTHKEHUIO 1IN U YCTEXY,
OIITUMH3M, HHUIIHATUBHOCTD,
YMEHHE JICUCTBOBATh, UCXO/IS
13 CBOMX BO3MOXKHOCTEH;
OP32 - smnaruu,
BKJIFOYAIOIIIEN CIOCOOHOCTh
IMOHUMATh YMOIIMOHATIBEHOE
COCTOSIHUE JPYTHX,
YUYUTBIBATH €T0 IPH
OCYILIECTBICHUH
KOMMYHUKAIIMHU, CHOCOOHOCTh
K COUYBCTBHIO U
COTIEPE)KMBAHHUIO;

OP33 - connanbHBIX
HaBBIKOB, BKJIIOYAIOIIUX
CIIOCOOHOCTH BBICTPAaUBAThH
OTHOIIICHHS C APYTUMHU
JIFOJIbMH, 3a00TUTBCH,
MPOSIBIISITH HHTEPEC U
pazpemarb KOHMIUKTHI.

OK 04. OddexTuBHO
B3aUMOJICICTBOBATh U
paboTaTh B KOJIJIEKTUBE U
KOMaHIe

TOTOBHOCTh K CAMOPa3BUTHIO,
CaMOCTOSTEIBHOCTH H
CaMOOTIPEICIICHHIO;

OP34 - oBirasieHrie HaBBIKAMH
y4eOHO-HCCIIeIOBATEIIBCKOM,
MIPOECKTHOM Y COLMAIIBHOM
JIESITEIIbHOCTH;

OBJaanenue
YHHBEpPCAJIbHBIMHU
KOMMYHHUKATUBHBIMH
AeHCTBUSIMM:

0) coBMecTHasI
NEeATEJIbHOCTh:

OP35 - noHumarts 1
HCIIOJIb30BaTh MIPEUMYIIECTBA
KOMaHIHOU U

WHIUBUy AIbHON PaOOTHI;
OP36 - npuHUMAaTh LIEJIH

/P38 - ymeTs oneprupoBathb
MIOHATHUSIMU: CITy4alHbIN
OMBIT U CIy4YalHOE
COOBITHE, BEPOATHOCTh
CIIy4aifHOTO COOBITHSI,;
YMETb BBIYHCIIATh
BEPOSITHOCTD C
UCITOJIb30BAaHUEM
rpauYeCKUX METOJIOB;
MPUMEHSTH (DOPMYJIBI
CJIOEHUSI U YMHOKEHUS
BEPOSATHOCTEW,
KOMOUMHATOpHbIE (AKTHI U
(bopMyIIbI IPU pEILICHUN
3a/lay; OLICHUBATh
BEPOSITHOCTU PEATbHBIX
COOBITHI; 3HAKOMCTBO CO
CIIy4allHBIMH BEJIMUMHAMU;
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COBMECTHOM JIEATEIBHOCTH,
OpraHU30BBIBATH U
KOOPAUHUPOBATH JICUCTBUS 110
€€ JIOCTUKEHUIO: COCTABIISATh
IJIaH JICCTBUM, PaCIpEICIATh
POJIY C YYETOM MHECHUH
YYaCTHUKOB 00CYX1aTh
pe3yJIbTaThl COBMECTHOM
paboTHI;

OP37 - K0OpIUHUPOBATH U
BBITIOJIHSATH padoOTy B
YCJIOBUSX PEATBHOTO,
BUPTYaJIbHOTO U
KOMOWHUPOBaHHOTO
B3aHMMO/ICHCTBUS,

OP38 - ocymiecTBIsATH
MO3UTHUBHOE CTPATETNYECKOE
MOBEJICHUE B PA3TUYHBIX
CUTYyalUsX, IPOSIBISATH
TBOPYECTBO U BOOOpaKEHUE,
OBITh MHUIIUATUBHBIM.
OBaanenue
YHHBEpPCAJIbHBIMU
peryJasiTUBHbIMH
AEeCTBUSMM:

r) IpUHSATHE ce0s1 M IPYrux
Jroaei:

OP39 - npyuHrMaTh MOTUBHI U
apTyMEHTBI JPYTUX JIOJeH
NP aHAJIU3€E PE3yJIbTaTOB
JeSATEIbHOCTH;

OP40 - npuzHaBaTh CBOE
IIPaBoO U IPaBO APYTUX JIFOAEH
Ha OIIIMOKHU;

OP41 - pa3BuBath
CIIOCOOHOCTH ITOHUMATh MHP C
MO3UIINU APYTOro YeJIOBEKaA.

yMEHUE IPUBOJIUTH
MIPUMEPHI TTPOSIBICHHUSI
3aKOHa OOJIBIINX YHCEII B
MIPUPOTHBIX U
OOIIIECTBEHHBIX SABJICHUAX;
JIP39 - ymeTs cBOOOAHO
OTIepUPOBAThH TIOHATHIIMHU:
CTENEHb C IEeJIbIM
noKasareyieM, KOpeHb
HATypaJibHOM CTENeHH,
CTENEHb C PallUOHATBHBIM
MoKa3aTesieM, CTENEHb C
JEeNCTBUTEIbHBIM
(BEIIECTBEHHBIM)
MoKasaTeJsieM, Jorapupm
qHCIIa, CHHYC, KOCHHYC 1
TAHTEHC TIPON3BOJEHOTO
qHCIIa;

P40 - ymeTb cBOOOIHO
OTIepUPOBAThH TIOHATHIMHU:
rpaduk ¢pyHKIMH, 0OpaTHAs
GyHKIIHS, KOMITO3UITUS
GbyHKIMMA, TUHEITHAS
(GbyHKIMSA, KBaIpaTHIHAS
GbyHKIIMS, CTeTICHHAS
(GYHKITUS C TIETTBIM
MOKa3aTesieM,
TPUTOHOMETPHUICCKHUE
GbyHKLIMH, 0OpaTHBIE
TPUTOHOMETPHUICCKHUE
(GyHKLIMH, TOKa3aTeNbHAs U
norapudmuyeckas
GyHKIIUA; YMETh CTPOUTH
rpaduku QyHKIHH,
BBITIOJTHSTh
npeoOpa3zoBaHus rpa@uKoB
byHKIIMIA;

P41 - ymeTh
MCITIOJIB30BaTh TpaduKu
GyHKIMHA 715 U3YICHUS
MPOLIECCOB Y 3aBUCUMOCTEHN
MIPY pEIICHUY 3a1a4 U3
JIPYTUX y4eOHBIX
MPEAMETOB U U3 peajbHOM
’KU3HU; BBIpAXKATh
bopmynaMu 3aBUCUMOCTH
MEXy BEIMYUHAMU;
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P42 - cBoOOIHO
OTIEPUPOBATH MOHATUSIMHU:
YETHOCTh (DYHKIIUH,
NEPUOANYHOCTD (DYHKIINH,
OTPaHUYEHHOCTH (QYHKITUH
MOHOTOHHOCTH (DYHKIIHH,
KCTpeMyM (yHKIUH,
HauOoJIbIIee U
HauMEHbIIIEE 3HAYCHMUSI
(GYHKIUHM Ha IPOMEXKYTKE;
YMETh IPOBOJUTH
UCCIIeJOBaHNE (PyHKLIUU;
/P43 - ymeTh
UCIIOJIb30BaTh CBOMCTBA U
rpaduky QyHKIMA 1715
peleHns ypaBHEHUH,
HEPABEHCTB U 33]1a4 C
napaMeTpaMmu; u300paxxaTh
Ha KOOPAMHATHOU
TUTIOCKOCTH MHO>KECTBA
pELLICHUN YPAaBHEHUN,
HEPABEHCTB U UX CHUCTEM.

OK 05. Ocy1ecTBasTh
YCTHYIO ¥ TUCbMEHHYO
KOMMYHUKAIIMIO Ha
roCyJIapCTBEHHOM SI3BIKE
Poccuniickon @enepanun
C y4€TOM 0COOEHHOCTEMN
COLIMAJIBFHOTO U
KYJbTYPHOTO KOHTEKCTA

B o0Js1acTH 3cTeTHYECKOIO
BOCIIMTAHHUA:

OP42 - screTndeckoe
OTHOIIIEHUE K MUPY, BKJIOYas
ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA,
cropTta, Tpyjaa u
OOIIECTBEHHBIX OTHOIIICHHM;
OP43 - crtocoOHOCTH
BOCIIPUHUMATh Pa3InYHbIE
BU/IbI HICKYCCTBA, TPATUIIUU U
TBOPYECTBO CBOETO U APYTUX
HapoJIOB, OLIyIIaTh
SMOIIMOHAJIBHOE BO3JICHCTBHE
HCKYCCTBa;

OP44 - yOexx1eHHOCTh B
3HAYMMOCTH JUUISI IMYHOCTH U
00I11IeCTBA OTEYECTBEHHOI'O U
MHPOBOT'0O UCKYCCTBA,
ATHUYECKUX KYJIbTYPHBIX
TpauIiA U HAPOJHOTO
TBOPYECTBA,

OP45 - roTOBHOCTB K
CaMOBBIPAXEHUIO B Pa3HBIX
BHIaX UCKYCCTBa, CTPEMJICHHE

/P44 - ymeTh oniepupoBaTh
MOHSTUSIMU: CPETHEE
apu(pMeTHIecKoe, MeIMana,
HauOoJbIIee U
HaWMCHBIIICE 3HAYCHUS,
pa3Max, JUCTIePCHs,
CTaHJAAPTHOE OTKJIIOHEHUE
YUCJIOBOTO HA0Opa; yMEHUE
W3BJICKATh,
WHTEPIPETUPOBATH
uH(dOopMaIuio,
MPEICTABICHHYIO B
TabauIax, Ha JuarpaMmax,
rpadukax, OTpakaromIyro
CBOWCTBA pEAIBHBIX
MPOLIECCOB U SIBJICHUM;
MIPEICTABIISATH
UH(OPMAIUIO C TOMOIIBIO
TaOJUIl U JUarpamm;
HCCJICIOBATh
CTaTUCTUYECKHUE JaHHbIC, B
TOM YHCJIE€ C IPUMEHEHUEM
rpauuecKkux METOJ0B U
AJIEKTPOHHBIX CPEICTB;
JIP45 - yMeTh oniepupoBaTth
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MPOSIBIISITH KAYECTBA
TBOPYECKOW JINYHOCTH;
OBiagenue
YHHBEpPCAJIbLHBIMU
KOMMYHHKATUBHBIMH
AeCTBUSIMM:

a) o0uIeHuUe:

OP46 - ocylIeCTBIATh
KOMMYHUKAIIMU BO BCEX
chepax KU3HHU;

OP47 - pacno3HaBaTh
HeBepOabHbIE CPEICTBA
OOIIIeHMS, TOHUMATh
3HAYEHUE COIMATbHBIX
3HAKOB, Paclio3HaBaTh
MPEANOCHUIKH KOH(DJIMKTHBIX
CUTyalluil U CMAT4YaTh
KOH(JIUKTBI;

OPA48 - pazgepHyTO U
JIOTUYHO W3JIarath CBOIO
TOYKY 3PEHHUS C
UCIIOJIb30BaHUEM SI3BIKOBBIX
CpEnCTB

OCYILIECTBIISITh
KOMMYHUKAIIMU BO BCEX
cdepax KU3HH;

OP49 - pacnio3HaBath
HeBepOaJIbHBIEC CPEICTBA
OOIIeHMSI, TOHUMATh
3HAYCHUE COIUATBHBIX
3HAKOB, PacliO3HaBaTh
MPEANOCHUIKH KOH(DJIMKTHBIX
CUTYallUN U CMATYATH
KOH(JIUKTHI;

OPS0 - pa3zsepHyTO U
JIOTUYHO W3JIarath CBOIO
TOYKY 3PEHHUSI C
MCIIOJIb30BAaHUEM SI3BIKOBBIX
CPEACTB.

HNOHSTUSAMMU: TOUKa, IIpsimasi,
IJI0OCKOCTb, IPOCTPAHCTBO,
JIBYTPaHHBIN yroJI,
CKpELIMBAIOIINECS MPSMBIE,
NapajuieIbHOCTh U
NEPHEHANKYISIPHOCTh
IPSAMBIX U TUIOCKOCTEM,
YTOJI MEXAY IPSIMbIMH,
YTOJI MEXAY IPAMOH U
IUIOCKOCTBIO, YTOJl MEKY
IUIOCKOCTSIMH, PACCTOSIHUE
OT TOYKH JI0 IJIOCKOCTH,
PacCTOSIHUE MEXTY
IPSAMBIMH, PACCTOSTHUE
MEXIY MJIOCKOCTSIMU;
/P46 - ymeTh
UCITI0JIB30BaTh NIPH
pELICHUH 33a4 U3yUYEHHBIE
(aKTbl U TEOPEMBI
IJIAaHUMETPHUH; YMEHUE
OLICHMBATh Pa3MepPhI
00BEKTOB OKPY’KAIOIIETO
MUpa.

OK 06. IIposiBisTh
IpaKJaHCKO-
NaTPUOTUYECKYIO
HO3UILIMIO,
J€MOHCTPUPOBATh
OCO3HaHHOE ITOBECHNE
Ha OCHOBE
TpaJULIMOHHBIX

B o001acTH 3cTEeTHUYECKOTO
BOCIIUTAHMA:

OP51 - scretnueckoe
OTHOIIIEHHE K MUPY, BKIIFOUast
ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA,
cropTta, Tpyaa u
0OIIIECTBEHHEIX OTHOIIICHUIA,

/P47 - ymeTh onepupoBath
MOHATHSIMU:
MPSIMOYTOJIBHAS CUCTEMA
KOOPJMHAT, KOOPANHATHI
TOYKH, BEKTOD,
KOOPJMHATHI BEKTOPA,
CKaIIIPHOE NIPOU3BEICHHUE,
YIOJI MEKy BEKTOPAMH,
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00111eYEI0BEYECKUX
LICHHOCTEH, B TOM YHCJIe
C YYETOM rapMOHH3ALUU
ME)KHAIIMOHAJIbHBIX U
MEXKPEITUTUO3ZHBIX
OTHOILLIEHUH, IPUMEHSATH
CTaHIApPThI
AHTUKOPPYHIIUOHHOTO
TIOBE/ICHUS

OP52 - crtocoOHOCTH
BOCIIPUHHUMATh Pa3JINYHbIE
BU/IBI ICKYCCTBA, TPAIUIIUN U
TBOPYECTBO CBOETO U APYTUX
HapOJIOB, OLIYIIAaTh
AMOIMOHAILHOE BO3ICUCTBUE
UCKYCCTBA;

OPS3 - yOexxJIeHHOCTh B
3HAYUMOCTH JJI JIMYHOCTH U
00IIIECTBA OTCUYECTBEHHOI'O U
MHPOBOT'O UCKYCCTBA,
ATHUYECKUX KYJIbTYPHBIX
TpaauIid U HAPOJHOTO
TBOPUYECTBA;

OP54 - rOTOBHOCTB K
CaMOBBIPAXXEHHUIO B Pa3HBIX
BHJIaX UCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH KAYECTBa
TBOPYECKON JINYHOCTH;
OnJanenue
YHHBeEpPCAJIbHBIMU
KOMMYHMKATHUBHBIMHU
AEHUCTBUSIMM:

a) oOueHue:

OCYIECTBJIATH
KOMMYHHMKAIIUM BO BCeX
cepax Ku3HuU;

OPS5S - pacno3HaBatb
HeBepOaJIbHBIEC CPEICTBA
00IIIeHNs, TOHUMATh
3HAYCHHUE COIIMATbHBIX
3HAKOB, PacliO3HaBaTh
MPEANOCHUIKH KOH(PJIMKTHBIX
CUTYyallUil U CMATYATh
KOH(JIUKTHI;

OPS56 - pa3zBepHyTO U
JIOTMYHO HM3JIaraTh CBOIO
TOYKY 3PEHHUSI C
HCIIOIB30BaHUEM S3BIKOBBIX
CpEICTB

OPS57 - oco3Hanue
00y4aroIMMUCS POCCUNCKOM
IPpaKIaHCKON UIEHTUYHOCTH;
OPS8 - neneHanpaBiIeHHOE
pa3BUTHE BHYTPEHHEHN
MO3HIINH JJUMIHOCTH Ha OCHOBE
JTyXOBHO-HPABCTBEHHBIX

CyMMa BEKTOPOB,
MIPOU3BEICHUE BEKTOPA HA
YUCJI0; HAXOJIUTh C
MTOMOIIBIO0 U3YYEHHBIX
(hopMyIT KOOPIUHATHI
CepeANHBI OTPE3KA,
PACCTOSTHUE MEXITY ABYMS
TOYKAMU;

/P48 - ymeTb BBIOUpaTh
MOAXOISIIUNA U3YYEHHBIN
METO/1 JIJISl pelIeHUs
3aJlayu, pacro3HaBaTh
MareMaTuyeckue PakThl U
MaTeMaTU4YeCKUe MOJICIIH B
MIPUPOTHBIX U
OOIIECTBCHHBIX SBJICHUSAX,
B UCKYCCTBE; YMECHHUE
MIPUBOJNUTH MIPUMEPHI
MaTEeMaTHYECKUX OTKPBITUN
POCCUNCKON 1 MUPOBOM
MaTeMaTU4YeCKON HAYKHU.
/P49 - ymeTh oniepupoBaTh
MOHSATUSAMMU: CIIyYalHbIN
OIBIT U CIIy4YanHOE
COOBITHE, BEPOATHOCTh
CITy4aiHOTO COOBITHS;
YMETb BBIYHCIIATh
BEPOSITHOCTD C
HCIIOJIb30BaHUEM
rpauyecKuX METOJIOB;
MPUMEHSTH (DOPMYJIBI
CJIO’KEHUSI U YMHOKEHUS
BEPOSATHOCTEM,
KOMOWHATOpHbIE (haKTHI U
(bOpMyIIBI IPU PEIICHUN
3a/1a4; OIICHUBATh
BEPOSITHOCTU PEATHHBIX
COOBITHI; 3HAKOMCTBO CO
CITy4ailHBIMH BEJIMUYNHAMU;
yMEHUE TPUBOIUTH
TIPUMEPHI TTPOSIBIICHHSI
3aKOHa OOJIBIINX YKCEIl B
MPUPOIHBIX U
OOIIECTBEHHBIX SIBJICHUSIX
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IIEHHOCTEH HapO/I0B
Poccuniickon @enepannu,
HUCTOPUYECKUX U
HAIMOHATBHO-KYJIBTYPHBIX
Tpanuuui, opMUpoBaHue
CHUCTEMBI 3HAUHMBIX
IIEHHOCTHO-CMBICTIOBBIX
YCTaHOBOK,
AaHTHKOPPYIIIHOHHOTO
MHUPOBO33pEHUS,
IPaBOCO3HAHUS,
IKOJIOTHYECKOH KYJIBTYPHI,
CIIOCOOHOCTH CTaBUTH LIEJIU U
CTPOUTH KU3HECHHbIC TIUIAHbL;
B yacTH rpaxkaanckoro
BOCITUTAHMS:

OP59 - oco3Hanue cBoux
KOHCTUTYITMOHHBIX TIPaB H
00s13aHHOCTEM, yBaXKEHUE
3aKOHA W MPaBOIOPSJIKA;
OP60 - npunsiTue
TPaIUITNOHHBIX
HAITMOHAJIBHBIX,
00IIEYeTIOBEYECKUX
T'YMaHUCTHYECKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;
TOTOBHOCTH IIPOTUBOCTOSITh
UJICOJIOTUH DKCTPEMHU3MA,
HallMOHAJIU3Ma, KceHohoOouH,
JTUCKPUMUHAIIAH 10
COIMAITBHBIM, PEITUTHO3HBIM,
PacoBBIM, HAIIMOHATHLHBIM
MIpU3HAKaM;

OP61 - rOTOBHOCTH BECTHU
COBMECTHYIO JCSTEIHHOCTD B
WHTEpecax rpakIaHCKOTO
o011ecTBa, yuacTBOBaTh B
CaMOYTIPaBJICHUH B
001eo0pa3zoBaTeIbHOM
OpraHu3allly U JETCKO-
IOHOIIIECKUX OpTaHU3aINsIX;
OP62 - ymenue
B3aMMOJICHICTBOBATH C
COLIMaJIbHBIMUA UHCTUTYTaMH B
COOTBETCTBHH C UX
GYHKIIUSMU ¥ Ha3HAUYCHUEM;
OP63 - rOTOBHOCTb K
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T'YMAaHUTAPHOU U
BOJIOHTEPCKOU JESITENBHOCTH;
MaTPUOTUYECKOTO
BOCHUTAHMS:

OP64 - chopMUpOBaHHOCTD
POCCUMCKON IpaKJaHCKOU
UJICHTUYHOCTH, MATPUOTU3MA,
YBAKEHUS K CBOEMY Hapo.y,
YyBCTBAa OTBETCTBEHHOCTH
nepen Ponunon, ropaoctu 3a
CBOM KpaHu, cBOr0 Ponnny,
CBOU f3BIK U KYJIBTYDY,
IIPOLLIOE U HACTOSIIEE
MHOTOHAIIMOHAJIBHOIO HapoJa
Poccuu;

OP6S - nueHHoctHoe
OTHOUIEHHE K
rOCyJapCTBEHHBIM CUMBOJIaM,
HMCTOPUYECKOMY U
MPUPOJHOMY HACIICAUIO,
MaMsITHUKaM, TPAAULUSAM
Hapo 0B Poccun,
noctxkenusam Poccun B
HayKe, UCKYCCTBE, CIIOPTE,
TEXHOJIOTUSX U TPYJE;
ujeliHas yoeX 1eHHOCTb,
TOTOBHOCTb K CITY’KEHHUIO U
3ammTe OTeuecTna,
OTBETCTBEHHOCTb 3a €TI0
cynp0y;

OCBOEHHbIE 00YyYarOUUMUCS
MEKIPEIMETHBIC IOHATUS U
YHUBEpPCAIbHBIC YUCOHBIC
NercTBUs (PErysiTUBHBIE,
MO3HABaTEJIbHbIE,
KOMMYHUKATUBHBIE);

OP66 - criocoOHOCTH UX
UCIIOJIb30BaHUs B
MM03HABATEIbHOU U
COLIMAJIBHOM ITPAKTHUKE,
TOTOBHOCTB K
CaMOCTOSITEJIbHOMY
IJJAHUPOBAHUIO U
OCYUIECTBJICHUIO y4eOHOMN
JEATEIIbHOCTH, OPTaHU3aALNU
y4eOHOro COTpYAHUYECTBA C
MEeIarOTHYE€CKUMU
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paboTHUKAMU U
CBEPCTHHKAMH, K YUYaCTHIO B
MTOCTPOCHUH WHIUBHIYaTbHON
oOpa3oBaTeIbHON
TPacKTOPHH;

OP67 - oBafgeHrE HaBBIKAMU
y4eOHO-MCCIIeIOBATEIHCKOMH,
MPOEKTHOM Y COLIMAIIBHOM
JIeATEIIbHOCTH

OK 07. ConeiicTBOBaThH
COXPAHEHUIO
OKpY>KaroIlen Cpepl,
pecypcocOepexeHHIo,
MPUMEHSTH 3HAHUS 00
M3MEHEHUU KIIMMaTa,
MPUHIUIIBI OEPEXKIIUBOTO
MIPOU3BOCTBA,

3¢ pexTUBHO
JIEUCTBOBAThH B
Ype3BbIYAITHBIX
CUTYaLUsX

OP68 - He mpuHUMATH
JENUCTBUS, TPUHOCSIINIE BPE]
OKpY Kalollen cpeje;

OP69 - ymets
MPOTHO3UPOBATH
HEeOIaronpusTHbIE
HKOJIOTUYECKUE MTOCIEICTBUS
MPEINPUHUMACMBIX ICHCTBUN,
npeaoTBpamiaTh ux;

OP70 - pacluMpHUTH ONBIT
JIEATEIIBHOCTH 3KOJIOTUYECKON
HaIlPaBJICHHOCTH;

OP71 - pazpabaTbiBaTh IJIaH
pelIeHus MpoOJIeMbI C Y4ETOM
aHaJIu3a UMEIOIINXCS
MaTepHaIbHBIX U
HEMAaTEPHUAIbHBIX PECYPCOB;
OP72 - ocyliecTBIsATH
L[€JICHAITPABJICHHBIN MTOUCK
nepeHoca CpeACcTB U COCOOOB
JICVCTBHS B
npoheCCUOHATIBHYIO CPENY;
OP73 - ymeTh NEpEHOCUTH
3HAHUS B O3HABATEIIBHYIO U
MPAKTHYECKYIO0 00JIaCTH
KU3HEJEATEIbHOCTH;

OP74 - npenyiaratb HOBbIE
MPOEKTHI, OLICHUBATH UJIEH C
MO3UIIMU HOBU3HBI,
OpUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;
OP7S5 - naBath OLICHKY HOBBIM
CUTYyaIusIM, BHOCUTD
KOPPEKTHUBHI B ACSTEIBHOCTD,
OLICHUBATh COOTBETCTBHE
PEe3yIbTATOB LIEJISIM.

PS50 - ymeTh onepupoBaTh
MOHATUSAMU: (PYHKITHS,
HerpepbiBHAS PYHKIHS,
MIPOU3BO/IHAS,
nepBooOpazHasi,
ONIPEIECIICHHBIA HHTETPAJ;
yMETh HaXOJIUTh
MIPOU3BOJIHBIC
AJIIEMEHTApHBIX (PYHKIUH,
UCIIOJIb3Ysl CIIPABOYHBIE
MaTepUalibl; UCCIEI0BATH B
MPOCTENIINX CITydasix
(GyHKITUN Ha
MOHOTOHHOCTb, HAXOJIUTh
HauOoJIbIINE U
HalMEHbBIINE 3HAUEHUS
GyHKIMIA; CTPOUTH
rpauKyu MHOTOUJIEHOB C
MCIIOJIb30BAaHUEM arapara
MaTEeMaTUYECKOro aHaju3a;
MIPUMEHSThH TPOU3BOJIHYIO
MIPU PEIICHUU 3a/1a4 Ha
JIBIDKCHUE; PeIlaTh
MPaKTUKO-
OPUEHTUPOBAHHBIE 3a]]a4U
Ha HAauOOJIbIITNE U
HaUMEHBIINE 3HAYCHUS, Ha
HaxO0XJICHUE MyTH,
CKOPOCTHU U yCKOPEHHS;
JIP51 - yMeTh oniepupoBath
MOHATUSIMU: JIB)KCHUE B
MPOCTPAHCTBE, OI00HbBIE
(burypsl B IpOCTPAHCTBE;
UCII0JIb30BaTh OTHOLIEHUE
TUIOIIAIEN TIOBEPXHOCTENU U
00bEMOB MOI00HBIX PUTyp
MIpU PEIICHUU 3a/1ay;

JIP52 - yMeTbh BBIUUCIATH
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MCTOBbI.

Tr€OMETPUYECKUE BETUIMHBI
(nnmuHA, yToJI, oAb,
00BEM, ILIOIAAb
MMOBEPXHOCTH ), UCTIOJIb3YSI
M3y4YeHHBIC (POPMYIIBI U

I.OIUCAHME MOKA3ATEJIEM U KPUTEPUEB OLIEHVUBAHUSI

OIIMCAHHUE HIKAJI OHEHUBAHUA

KOMIIETEHIIUIA HA PA3JIMYHBIX DTAIIAX UX ®OPMUPOBAHNSA,

2.1 Ctpykrypa ¢GoH/Ia OLEHOYHBIX CPEICTB VISl TEKYIIero KOHTPOJISl yCleBaeMOCTH
U IPOMEKYTOYHOM aTTeCTAIIUN

Ne | Konmponupyemwie Koo Inanupyemoie Haumenosanue oyenounozo
n/n memul KOHmMpOJ pe3ynomamot cpeocmea
OUCUUNIUHBL upyemoii 0C80€eHUA Texkywuit Ilpomeorcy
Komneme OUCUUNTIUHDL, KOHmMPOJ1b mounas
HYu Xapakmepusyloujue | ycneeaemoc | ammecmay,
Imanbsl mu us
dopmuposanusn
KomMnemeHyuu
1. | Pazgen 1. OK 01 OK 01 Bomnpocs! a1t | 3aganue no
[ToBTopenue kypca | OK 02 OO6mmue pe3ynbTaThl: | 00cyxaeHus; | nuddepeHiu
MaTeMaTUKH OK 03 OP1, OP2, OP3, TECTOBBIC pOBaHHOMY
ocHoBHOM mkoael | OK 04 OP4, OP5, OP6, 3aaHus; 3aueTy Nel.
OK 05 OP7, OP8, OP9, YCTHBIN
OK 06 OP10, OP11, OP12, | ompoc;
OK 07 OP13, OP14, OP15, | maremaTudec

JuciunnuHapHbie
pE3yJIbTATHI:

JAP1, P2, JIP3,
JP4, J1P5, J1P6,
JP7, 1P8, JIPS,
P9, 1P10, P11,
AP12, P13, IP14,
P15, AP16, IP17,
JP18, JIP19, JIP20,
P21, JIP22, JIP23,
JP24, JIP25, JIP26,
P27, 1P28, JIP29,
JP30, JIP31,

OK 02

OO0rue pe3yabTaThI:

OP16, OP17, OP18,
OP19, OP20, OP21,
OP22, OP23

JlucuunimHapHeie

KW TUKTaAHT.
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pe3yIbTaThI:

JAP32, JIP33, /1P34
OK 03

Oo1ue pe3yabTaThl:
OP24, OP25, OP26,
OP27, OP28, OP29,
OP30, OP31, OP32,
OP33,
JucuuninHapHbie
pe3yIbTaThI:

JAP35, 1P36, AP37
OK 04

OO61mue pe3ynbTaTh:
OP34, OP35 OP36,
OP37, OP38, OP39,
OP40, OP41
JucuurnuHapHblie
pE3yIbTaThI:

JP38, 1P39, J1P40,
J1P41, [1P42, J1P43
OK 05

OO61mue pe3ynbTaTh:
OP42, OP43, OP44,
OP45, OP46, OP47,
OP48, OP49, OP50
JucuurmnHapHeie
pE3YJIbTATHI:

J1P44, J1P45, J1P46
OK 06

OO01ue pe3ynbTaThl:
OP51, OP52, OP53,
OP54, OP55, OP56,
OP57, OP58, OP59,
OP60, OP61, OP62,
OP63, OP64, OP65,
OP66, OP67
JucuurmnHapHbie
pE3YJIbTATHI:

J1P47, 1P48, J1P49
OK 07

OO6mue pe3yabTaThI:
OP68, OP69, OP70,
OP71, OP72, OP73,
OP74, OP75
JucuunianHapHbie
pe3yIbTaThI:

JAP50, IP51, P52
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Paznen 2. [Ipsimbie
U INIOCKOCTH B
MPOCTPAHCTBE

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07

OK 01

OO1ue pe3yabTaThl:

OP1, OP2, OP3,
OP4, OP5, OP6,
OP7, OP8, OP9,
OP10, OP11, OP12,
OP13, OP14, OP15,
I[I/ICIII/IHJII/IHapHI)IG
pe3yJbTaTHI:

JIP1, JIP2, IP3,
JIP4, JTPS, JIP6,
JIP7, JIPS, JIPS,
JIP9, JTP10, JIP11,
JIP12, JIP13, JIP14,
JIP15, IP16, JIP17,
JIP18, JIP19, JIP20,
JIP21, JTP22, IP23,
JIP24, JTP25, P26,
JIP27, JIP28, JIP29,
JIP30, JIP31,

OK 02

OO61mue pe3ynbTaTh:

OP16, OP17, OP18,
OP19, OP20, OP21,
OP22, OP23
JucuurnimHapHbie
pE3yIbTaThI:

JAP32, JIP33, JIP34
OK 03

OO01ue pe3ynbTaThl:

OP24, OP25, OP26,
OP27, OP28, OP29,
OP30, OP31, OP32,
OP33,
JlncuunimHapHbie
pPE3yJIbTaTHI:

JAP35, P36, JIP37
OK 04

OO1ue pe3yabTaThl:

OP34, OP35 OP36,
OP37, OP38, OP39,
OP40, OP41
I[I/ICIII/IHJII/IHaprle
pe3ybTaThI:

JIP38, JIP39, JIPA40,
JIP41, JIP42, JTP43
OK 05

Bormpocsr st
00CYXICHHS;
TECTOBEIC
3aJlaHus;
YCTHBIN
Ompoc;
MaTeMaTH4yec
KUUW JUKTAHT.

3aiague 10
muddepenu
POBaHHOMY
3aueTy Neo2.
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OO6mue pe3yabTaThI:

OP42, OP43, OP44,
OP45, OP46, OP47,
OP48, OP49, OP50
JucuurmnHapHbie
pPE3yJIbTATHI:

J1P44, J1P45, IP46
OK 06

OO61ue pe3ynbTaTh:

OP51, OP52, OP53,
OP54, OP55, OP56,
OP57, OP58, OP59,
OP60, OP61, OP62,
OP63, OP64, OP65,
OP66, OP67
JucuurnuHapHbie
pE3yJIbTATHI:

P47, 1P48, JIP49
OK 07

OO01ue pe3ynbTaThl:

OP68, OP69, OP70,
OP71, OP72, OP73,
OP74, OP75
JucunurnimHapHbie
pE3yJIbTaThI:

JIP50, IP51, JIP52

Paznexn 3.
Koopaunate! u
BEKTOPBI

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07

OK 01

OO01ue pe3ynbTaTh:

OP1, OP2, OP3,
OP4, OP5, OP6,
OP7, OPS, OP9,
OP10, OP11, OP12,
OP13, OP14, OP15,
JlncuunimHapHbie
pPE3yJIbTATHI:

JAP1, 1P2, JIP3,
JP4, J1P5, J1P6,
JP7, 1P8, JIPS,
P9, 1P10, P11,
P12, JIP13, JIP14,
P15, JIP16, JIP17,
JP18, JIP19, JIP20,
JAP21, AP22, 1P23,
JAP24, 1P25, 1P26,
JAP27, 1P28, IP29,
P30, JIP31,

OK 02

Bomnpoce! s
00CYKIeHUSI;
TECTOBBIE
3a1aHUS;
YCTHBIN
OTpoc;
MaTeMaTuyec
KHU JUKTAHT.

3agaHue mo
nuddepeniu
POBaHHOMY
3auetry No3
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OO6mue pe3yabTaThI:
OP16, OP17, OP18,
OP19, OP20, OP21,
OP22, OP23
JucuurnHapHbie
pe3yIbTaTHI:

J1P32, 1P33, J1P34
OK 03

OO61ue pe3ynbTaTh:
OP24, OP25, OP26,
OP27, OP28, OP29,
OP30, OP31, OP32,
OP33,
JucnuninHapHbie
pe3yIabTaTHI:

JP35, 1P36, 1P37
OK 04

OO01ue pe3ynbTaThl:
OP34, OP35 OP36,
OP37, OP38, OP39,
OP40, OP41
JucnuninHapHbie
pe3ybTaThlI:

JP38, 1P39, [1P40,
J1P41, [1P42, J1P43
OK 05

OO6mmue pe3ynbTaTh:
OP42, OP43, OP44,
OP45, OP46, OP47,
OP48, OP49, OP50
JuciunnuHapHbie
pe3yIbTaTHI:

J1P44, J1P45, J1P46
OK 06

OO1ue pe3yabTaThl:
OP51, OP52, OP53,
OP54, OP55, OP56,
OP57, OP58, OP59,
OP60, OP61, OP62,
OP63, OP64, OP65,
OP66, OP67
JucuurnimHapHbie
pe3yIbTaThI:

JP47, 1P48, J1P49
OK 07

OO0rue pe3yabTaThI:
OP68, OP69, OP70,
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OP71, OP72, OP73,
OP74, OP75
JucuurmnHapHbie
PE3yJIbTATHI:

JAP50, IP51, JIP52
IIK 1.1

Oo1ue pe3yabTaThl:

OP76-OP98.
JucuuninHapHbie
pe3ybTaThl:
JP53-/1P63.

K 1.2

OO61mue pe3ynbTaThl:

OP76-0OP98.
JucuurnuHapHbie
pEe3yJIbTATHI:
JIP53-J1P63.

IIK 2.2

OO01ue pe3ynbTaThl:

OP76-OP98.
JucnuninHapHbie
pE3YIbTATHI:

JIP53-]IP63.

Paznen 4. OcHOBBI
TPUTOHOMETPHH.
Tpuronomerpuuec
K€ PYyHKIUU

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07

OK 01

OO6mue pe3ynbTaTh:

OP1, OP2, OP3,
OP4, OP5, OP6,
OP7, OP8, OP9,
OP10, OP11, OP12,
OP13, OP14, OP15,
JucuurnnuHapHbie
pE3yJIbTATHI:

JAP1, 1P2, JIP3,
JP4, J1P5, J1P6,
JP7, 1P8, JIPS,
P9, 1P10, P11,
AP12, P13, IP14,
P15, AP16, IP17,
JAP18, P19, 1P20,
P21, JIP22, JIP23,
JP24, JIP25, JIP26,
P27, 1P28, JIP29,
JAP30, JIP31,

OK 02

OO6rue pe3yabTaThI:

OP16, OP17, OP18,
OP19, OP20, OP21,

Bomnpocs! mis
00CYKICHUS;
TECTOBbIE
3a/1aHus;
YCTHBIN
Ompoc;
MaTteMaTu4ec
KHU OTUKTAHT.

3ajaHue 1o
muddepeniu
POBaHHOMY
3auetry Ne4.
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OP22, OP23
JucuurmnHapHbie
pE3YJIbTATHI:

JP32, 1P33, IP34
OK 03

Oo1ue pe3yabTaThl:
OP24, OP25, OP26,
OP27, OP28, OP29,
OP30, OP31, OP32,
OP33,
JucrurnnuHapHbie
pe3yIbTaTHI:

JAP35, P36, JIP37
OK 04

OO01ue pe3ynbTaThl:
OP34, OP35 OP36,
OP37, OP38, OP39,
OP40, OP41
JucuurnuHapHbie
pEe3yJIbTATHI:

JAP38, 1P39, 1P40,
JP41, J1P42, 1P43
OK 05

OO6mue pe3ynbTaTh:
OP42, OP43, OP44,
OP45, OP46, OP47,
OP48, OP49, OP50
JucuurnnuHapHbie
pEe3yJIbTaTHhI:

J1P44, JIP45, IP46
OK 06

OO01ue pe3ynbTaThl:
OP51, OP52, OP53,
OP54, OP55, OP56,
OP57, OP58, OP59,
OP60, OP61, OP62,
OP63, OP64, OP65,
OP66, OP67
JlncuunimHapHbie
pE3YJIbTATHI:

JP47, [1P48, JIP49
OK 07

OO6mue pe3yabTaThI:
OP68, OP69, OP70,
OP71, OP72, OP73,
OP74, OP75
JlncuunimHapHeie
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pe3yIbTaThI:
JIP50, 1P51, JIP52

Paznen 5.
Kowmriekcurie
qucia

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07

OK 01

Oo1ue pe3yabTaThl:

OP1, OP2, OP3,
OP4, OP5, OP6,
OP7, OP8, OP9,
OP10, OP11, OP12,
OP13, OP14, OP15,
I[I/ICIII/IHJII/IHapHI)IG
pe3yJbTaTHI:

JIP1, JIP2, IP3,
JTIP4, JTPS, JTP6,
JIP7, JIPS, JIP8,
JIP9, JIP10, JIP11,
JIP12, JIP13, IP14,
JIP15, JIP16, JIP17,
JIP18, JIP19, JIP20,
JIP21, JTP22, IP23,
JIP24, JTP25, JTP26,
JIP27, JIP28, JIP29,
JIP30, JIP31,

OK 02

OO6mmue pe3ynbTaTh:

OP16, OP17, OP18,
OP19, OP20, OP21,
OP22, OP23
JucuurnnuHapHbie
pE3yJIbTATHI:

JAP32, JIP33, JIP34
OK 03

OO61ue pe3ynbTaTh:

OP24, OP25, OP26,
OP27, OP28, OP29,
OP30, OP31, OP32,
OP33,
JlncuunimHapHbie
pPE3yJIbTATHI:

JAP35, P36, JIP37
OK 04

OO6mue pe3yabTaThI:

OP34, OP35 OP36,
OP37, OP38, OP39,
OP40, OP41
JucuurnHapHeie
pPE3yJIbTATHI:

JIP38, JIP39, JIPA40,

Bomnpocs! s
00CYXICHHS;
TECTOBBIE
3aJaHUS;
YCTHBIN
OTpoc;
MaTeMaTU4ec
KUUW JUKTAHT.

3agaHue 1o
muddepennu
POBaHHOMY
3aueTy NeS.
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JIPA1, JIP42, JTP43
OK 05

Oo1ue pe3yabTaThl:

OP42, OP43, OP44,
OP45, OP46, OP47,
OP48, OP49, OP50
JucuurmnHapHbie
pe3yJIbTaTHI:

JP44, J1P45, IP46
OK 06

OO61ue pe3ynbTaTh:

OP51, OP52, OP53,
OP54, OP55, OP56,
OP57, OP58, OP59,
OP60, OP61, OP62,
OP63, OP64, OP65,
OP66, OP67
JucuurnuHapHbie
pE3yJIbTATHI:

P47, 1P48, JIP49
OK 07

OO61mue pe3ynbTaTh:

OP68, OP69, OP70,
OP71, OP72, OP73,
OP74, OP75
JucuurnimHapHbie
pE3yIbTaThI:

JIP50, JIP51, JIP52

Pa3nen 6.
[IponsBonHas
byHKLIMH, ee
IIPUMEHEHUE

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07

OK 01

OO61ue pe3ynbTaTh:

OP1, OP2, OP3,
OP4, OP5, OP6,
OP7, OP8, OP9,
OP10, OP11, OP12,
OP13, OP14, OP15,
JlncuunimHapHbie
pPE3yJIbTATHI:

JAP1, 1P2, JIP3,
JP4, J1P5, J1P6,
JP7, AP8, JIPS,
JAP9, 1P10, P11,
P12, JIP13, JIP14,
P15, AP16, AP17,
P18, P19, 1P20,
JAP21, AP22, 1P23,
P24, J1P25, IP26,
JAP27, 1P28, IP29,

Bomnpoce! s
00CYKIeHUSI;
TECTOBBIE
3a1aHUS;
YCTHBIN
OIpoc;
MaTeMaTuyec
KUY JUKTAHT.

3agaHue mo
nuddepeniu
POBaHHOMY
3auety Nob.
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P30, IP31,

OK 02

Oo1ue pe3yabTaThl:
OP16, OP17, OP18,
OP19, OP20, OP21,
OP22, OP23
JucuurmnHapHbie
pe3yJIbTATHI:

JAP32, JIP33, /1P34
OK 03

OO61ue pe3ynbTaTh:
OP24, OP25, OP26,
OP27, OP28, OP29,
OP30, OP31, OP32,
OP33,
JucuurnuHapHbie
pEe3yJIbTATHI:

AP35, P36, IP37
OK 04

OO01ue pe3ynbTaThl:
OP34, OP35 OP36,
OP37, OP38, OP39,
OP40, OP41
JucuurmnHapHeie
pE3YJIbTATHI:

P38, IP39, 1P40,
JAP41, JIP42, J1P43
OK 05

OO61ue pe3ynbTaTh:
OP42, OP43, OP44,
OP45, OP46, OP47,
OP48, OP49, OP50
JucuuninmHapHblie
pE3YJIbTATHI:

JP44, JIP45, J1P46
OK 06

OO1ue pe3yabTaThl:
OP51, OP52, OP53,
OP54, OP55, OPS5e6,
OP57, OP58, OP59,
OP60, OP61, OP62,
OP63, OP64, OP65,
OP66, OP67
JucuunnrHapHbie
pe3yJIbTATHI:

JAP47, [1P48, 1P49
OK 07
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OO6mue pe3yabTaThI:

OP68, OP69, OP70,
OP71, OP72, OP73,
OP74, OP75
JucuurmnHapHbie
pPE3yJIbTATHI:

JIP50, 7IP51, JIP52

Paznen 7.
MHOTOTrpaHHUKH U
TeJla BpallCHUS

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07

OK 01

OO61ue pe3ynbTaTh:

OP1, OP2, OP3,
OP4, OP5, OP6,
OP7, OPS, OP9,
OP10, OP11, OP12,
OP13, OP14, OP15,
JucuurnuHapHbie
pE3yJIbTATHI:

AP1, IP2, JIP3,
P4, JIP5, J1P6,
P77, 1P8, JIP8,
JAP9, 1P10, API11,
JAP12, IP13, IP14,
P15, AP16, AP17,
P18, AP19, 1P20,
JAP21, 1P22, 1P23,
P24, J1P25, JIP26,
P27, 1P28, 1P29,
JP30, JIP31,

OK 02

OO61ue pe3ynbTaTh:

OPl6, OP17, OP18,
OP19, OP20, OP21,
OP22, OP23
JlncuunimHapHbie
pPE3yJIbTATHI:

JP32, 1P33, /IP34
OK 03

OO1ue pe3yabTaThl:

OP24, OP25, OP26,
OP27, OP28, OP29,
OP30, OP31, OP32,
OP33,
JucuuninmHapHbie
pE3yJIbTaTHI:

JP35, P36, JIP37
OK 04

OO1ue pe3yabTaThl:

OP34, OP35 OP36,

Bormpocsr miist
00CYKICHUSI;
TECTOBBIC
3aJJaHus;
YCTHBIN
OIIpoc;
MaTeMaTH4Iec
KHU TUKTAHT.

3agaHue 110
nuddepeniu
POBaHHOMY
3ayety No7.
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OP37, OP38, OP39,
OP40, OP41
JucuurmnHapHbie
PE3yJIbTATHI:

P38, P39, 1P40,
JP41, [1P42, 1P43
OK 05

OO61ue pe3ynbTaTh:

OP42, OP43, OP44,
OP45, OP46, OP47,
OP48, OP49, OP50
I[I/ICIII/IHJII/IHapHI)IG
pE3YJIbTATHI:

JIP44, JIP45, JIP46
OK 06

OO01ue pe3ynbTaThl:

OP51, OP52, OP53,
OP54, OP55, OP5e,
OP57, OP58, OP59,
OP60, OP61, OP62,
OP63, OP64, OP65,
OP66, OP67
JucunurnimHapHbie
pE3yJbTaThI:

J P47, 1P48, JIP49
OK 07

OO6mmue pe3ynbTaTh:

OP68, OP69, OP70,
OP71, OP72, OP73,
OP74, OP75
JuciunnuHapHbie
pE3yJIbTATHI:

JIP50, JIP51, JIP52

Pa3nen 8.
[TepBooOpaznas
byHKIMH, ee
IpUMEHEHUE

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07

OK 01

OO1ue pe3yabTaThl:

OP1, OP2, OP3,
OP4, OP5, OP6,
OP7, OP8, OP9,
OP10, OP11, OP12,
OP13, OP14, OP15,
JucuuninmHapHbie
pE3yJbTaThI:

JAP1, AP2, JIP3,
JP4, J1P5, J1P6,
JP7, AP8, JIPS,
P9, 1P10, P11,
JAP12, IP13, IP14,

Bomnpocsr mis
00CYXICHHS;
TECTOBBIE
3a/1aHus;
YCTHBIN
OIpoc;
MaTEMaTHYEC
KMU JUKTAHT.

3agaHue 1o
muddepenu
POBaHHOMY
3aueTy No§.
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JAP15, 1P16, 1P17,
JP18, 1P19, [1P20,
JP21, 1P22, 1P23,
P24, 11P25, J1P26,
JP27, 1P28, 1P29,
P30, IP31,

OK 02

OO61ue pe3ynbTaTh:
OP16, OP17, OP18,
OP19, OP20, OP21,
OP22, OP23
JucuuninHapHbie
pe3ybTaThl:

JAP32, 1P33, [1P34
OK 03

OO01ue pe3ynbTaThl:
OP24, OP25, OP26,
OP27, OP28, OP29,
OP30, OP31, OP32,
OP33,
JucnuninHapHbie
pe3yIbTaThI:

AP35, [1P36, IP37
OK 04

OO6mmue pe3ynbTaTh:
OP34, OP35 OP36,
OP37, OP38, OP39,
OP40, OP41
JuciunnuHapHbie
pEe3yJIbTaTHhI:

JAP38, JIP39, J1P40,
P41, J1P42, J1P43
OK 05

OO1ue pe3yabTaThl:
OP42, OP43, OP44,
OP45, OP46, OP47,
OP48, OP49, OP50
JucuurmnHapHbie
pE3yIbTaTHI:

J1P44, J1P45, J1P46
OK 06

OO6mue pe3yabTaThl:
OP51, OP52, OP53,
OP54, OP55, OP56,
OP57, OP58, OP59,
OP60, OP61, OP62,
OP63, OP64, OP65,
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OP66, OP67
JucuurmnHapHbie
pPE3yJIbTATHI:

JP47, 1P48, JIP49
OK 07

Oo1ue pe3yabTaThl:

OP68, OP69, OP70,
OP71, OP72, OP73,
OP74, OP75
JlucuuninuHapHble

pe3yIbTaThI:
JAP50, IP51, IP52

Pa3nen 9.
Crenenu U KOpHU.
CrenenHas

byHKIMS

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07

OK 01

OO01ue pe3ynbTaThl:

OP1, OP2, OP3,
OP4, OP5, OP6,
OP7, OP8, OP9,
OP10, OP11, OP12,
OP13, OP14, OP15,
I[I/IC]_II/IHJII/IHapHBIG
pE3YJIbTATHI:

TIP1, JIP2, IP3,
JTIP4, JTPS, JTP6,
JIP7, JIPS, JIP8,
JIP9, JTP10, JIP11,
TIP12, JIP13, IP14,
JIP15, IP16, JIP17,
JIP18, JIP19, JIP20,
JIP21, JTP22, IP23,
JTIP24, JTP25, P26,
JIP27, JTP28, JIP29,
JIP30, JIP31,

OK 02

OO1ue pe3yabTaThl:

OP16, OP17, OP18,
OP19, OP20, OP21,
OP22, OP23
JucuurmnHapHblie
pPE3yJIbTATHI:

JAP32, P33, IP34
OK 03

OO6mue pe3yabTaThI:

OP24, OP25, OP26,
OP27, OP28, OP29,
OP30, OP31, OP32,
OP33,

JlncuunimHapHeie

Bomnpocs! mis
00CyKIeHUS;
TECTOBbBIC
3a/1aHus;
YCTHBIN
OIpoc;
MaTeMaTHu4ec
KUY JUKTAHT.

3agaHue 1o
nuddepeniu
POBaHHOMY
3aueTy Ne9.
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pe3yIbTaThI:

JAP35, 1P36, AP37
OK 04

Oo1ue pe3yabTaThl:
OP34, OP35 OP36,
OP37, OP38, OP39,
OP40, OP41
JucuuninHapHbie
pe3yIbTaThI:

JP38, 1P39, [1P40,
J1P41, [1P42, ]1P43
OK 05

OO61mue pe3ynbTaTh:
OP42, OP43, OP44,
OP45, OP46, OP47,
OP48, OP49, OP50
JucuurnuHapHbie
pEe3yJIbTATHI:

JP44, JIP45, J1P46
OK 06

OO61mue pe3ynbTaTh:
OP51, OP52, OP53,
OP54, OP55, OP56,
OP57, OP58, OP59,
OP60, OP61, OP62,
OP63, OP64, OP65,
OP66, OP67
JucuurnnuHapHbie
pEe3yJIbTaTHhI:

JP47, J1P48, 1P49
OK 07

OO01ue pe3ynbTaThl:
OP68, OP69, OP70,
OP71, OP72, OP73,
OP74, OP75
JucuurmnHapHbie
pE3YJIbTATHI:

JIP50, JIP51, JIP52
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10.

Paznexn 10.
IlokazarensHas

byHKIUS

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07

OK 01

OO1ue pe3yabTaThl:

OP1, OP2, OP3,
OP4, OP5, OP6,
OP7, OP8, OP9,
OP10, OP11, OP12,
OP13, OP14, OP15,
I[I/ICIII/IHJII/IHapHI)IG
pe3yJbTaTHI:

JIP1, JIP2, IP3,
JIP4, JTPS, JIP6,
JIP7, JIPS, JIPS,
JIP9, JTP10, JIP11,
JIP12, JIP13, JIP14,
JIP15, IP16, JIP17,
JIP18, JIP19, JIP20,
JIP21, JTP22, IP23,
JIP24, JTP25, P26,
JIP27, JIP28, JIP29,
JIP30, JIP31,

OK 02

OO61mue pe3ynbTaTh:

OP16, OP17, OP18,
OP19, OP20, OP21,
OP22, OP23
JucuurnimHapHbie
pE3yIbTaThI:

JAP32, JIP33, JIP34
OK 03

OO01ue pe3ynbTaThl:

OP24, OP25, OP26,
OP27, OP28, OP29,
OP30, OP31, OP32,
OP33,
JlncuunimHapHbie
pPE3yJIbTaTHI:

JAP35, P36, JIP37
OK 04

OO1ue pe3yabTaThl:

OP34, OP35 OP36,
OP37, OP38, OP39,
OP40, OP41
I[I/ICIII/IHJII/IHaprle
pe3ybTaThI:

JIP38, JIP39, JIPA40,
JIP41, JIP42, JTP43
OK 05

Bormpocsr st
00CYXICHHS;
TECTOBEIC
3aJlaHus;
YCTHBIN
Ompoc;
MaTeMaTH4yec
KUUW JUKTAHT.

3aiague 10
muddepenu
POBaHHOMY
3aueTy NelO.
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OO6mue pe3yabTaThI:

OP42, OP43, OP44,
OP45, OP46, OP47,
OP48, OP49, OP50
JucuurmnHapHbie
pPE3yJIbTATHI:

J1P44, J1P45, IP46
OK 06

OO61ue pe3ynbTaTh:

OP51, OP52, OP53,
OP54, OP55, OP56,
OP57, OP58, OP59,
OP60, OP61, OP62,
OP63, OP64, OP65,
OP66, OP67
JucuurnuHapHbie
pE3yJIbTATHI:

P47, 1P48, JIP49
OK 07

OO01ue pe3ynbTaThl:

OP68, OP69, OP70,
OP71, OP72, OP73,
OP74, OP75
JucunurnimHapHbie
pE3yJIbTaThI:

JIP50, IP51, JIP52

11.

Pasnen 11.
Jlorapugmsl.
Jlorapupmu-
yeckast PyHKUus

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07

OK 01

OO01ue pe3ynbTaTh:

OP1, OP2, OP3,
OP4, OP5, OP6,
OP7, OPS, OP9,
OP10, OP11, OP12,
OP13, OP14, OP15,
JlncuunimHapHbie
pPE3yJIbTATHI:

JAP1, 1P2, JIP3,
JP4, J1P5, J1P6,
JP7, 1P8, JIPS,
P9, 1P10, P11,
P12, JIP13, JIP14,
P15, JIP16, JIP17,
JP18, JIP19, JIP20,
JAP21, AP22, 1P23,
JAP24, 1P25, 1P26,
JAP27, 1P28, IP29,
P30, JIP31,

OK 02

Bomnpoce! s
00CYKIeHUSI;
TECTOBBIE
3a1aHUS;
YCTHBIN
OTpoc;
MaTeMaTuyec
KHU TUKTAHT.

3agaHue 1o
nuddepeniu
POBaHHOMY
3aueTy Nell.
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OO6mue pe3yabTaThI:
OP16, OP17, OP18,
OP19, OP20, OP21,
OP22, OP23
JucuurnHapHbie
pe3yIbTaTHI:

J1P32, 1P33, J1P34
OK 03

OO61ue pe3ynbTaTh:
OP24, OP25, OP26,
OP27, OP28, OP29,
OP30, OP31, OP32,
OP33,
JucnuninHapHbie
pe3yIabTaTHI:

JP35, 1P36, 1P37
OK 04

OO01ue pe3ynbTaThl:
OP34, OP35 OP36,
OP37, OP38, OP39,
OP40, OP41
JucnuninHapHbie
pe3ybTaThlI:

JP38, 1P39, [1P40,
J1P41, [1P42, J1P43
OK 05

OO6mmue pe3ynbTaTh:
OP42, OP43, OP44,
OP45, OP46, OP47,
OP48, OP49, OP50
JuciunnuHapHbie
pe3yIbTaTHI:

J1P44, J1P45, J1P46
OK 06

OO1ue pe3yabTaThl:
OP51, OP52, OP53,
OP54, OP55, OP56,
OP57, OP58, OP59,
OP60, OP61, OP62,
OP63, OP64, OP65,
OP66, OP67
JucuurnimHapHbie
pe3yIbTaThI:

JP47, 1P48, J1P49
OK 07

OO0rue pe3yabTaThI:
OP68, OP69, OP70,
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OP71, OP72, OP73,
OP74, OP75
JucuurmnHapHbie
PE3yJIbTATHI:

JIP50, IP51, JIP52

12,

Pazgen 12.
MHoecTBa.
DJIeMEHTBI
Teopuu rpadon

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07

OK 01

OO61ue pe3ynbTaTh:

OP1, OP2, OP3,
OP4, OP5, OPS6,
OP7, OP8, OP9,
OP10, OP11, OP12,
OP13, OP14, OP15,
I[I/IC]_II/IHJII/IHapHBIG
PE3yJIbTATHI:

JIP1, JTP2, TIP3,
JIP4, JTPS, JTP6,
JIP7, JIPS, JIP8,
JIP9, JTP10, JIP11,
JIP12, JIP13, IP14,
JIP15, JIP16, P17,
JIP18, JIP19, JTP20,
JIP21, JTP22, IP23,
JTIP24, JTP25, P26,
JIP27, JTP28, P29,
JIP30, JIP31,

OK 02

OO61ue pe3ynbTaTh:

OP1l6, OP17, OP18,
OP19, OP20, OP21,
OP22, OP23
JucuurnnuHapHbie
pE3yJIbTATHI:

JP32, 1P33, /IP34
OK 03

OO1ue pe3yabTaThl:

OP24, OP25, OP26,
OP27, OP28, OP29,
OP30, OP31, OP32,
OP33,
JucuuninmHapHbie
pE3yJbTaThI:

P35, IP36, JIP37
OK 04

OO0rue pe3yabTaThI:

OP34, OP35 OP36,
OP37, OP38, OP39,
OP40, OP41

Bomnpocs! nis
00CYXKICHUS;
TECTOBBIC
3aJIaHu;
YCTHBIN
OTIpoc;
MaTeMaTH4ec
KWW TUKTaAHT.

3ananue 1o
nuddepeniu
POBaHHOMY
3ayety Nel2.
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I[I/ICIII/IHJII/IHaprle
pe3yJbTaThl:

JIP38, JTP39, P40,
JIP41, JTP42, [IP43
OK 05

Oo1ue pe3yabTaThl:

OP42, OP43, OP44,
OP45, OP46, OP47,
OP48, OP49, OP50
JucuuninHapHbie
pe3yIbTaThI:

J1P44, J1P45, [1P46
OK 06

OO61mue pe3ynbTaTh:

OP51, OP52, OP53,
OP54, OP55, OP56,
OP57, OP58, OP59,
OP60, OP61, OP62,
OP63, OP64, OP65,
OP66, OP67
I[I/IC]_II/IHJII/IHapHBIG
pPE3YJIbTATHI:

JIP47, JIP48, JIP49
OK 07

OO6mmue pe3ynbTaTh:

OP68, OP69, OP70,
OP71, OP72, OP73,
OP74, OP75
JuciunnuHapHbie
pE3yJIbTATHI:

JIP50, JIP51, JIP52

13.

Pa3men 13.
DJIEMEHTBI

KOMOWHATOPUKH,

CTaTUCTUKU U
TEOpUH
BEPOSITHOCTEH

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07

OK 01

OO1ue pe3yabTaThl:

OP1, OP2, OP3,
OP4, OP5, OP6,
OP7, OP8, OP9,
OP10, OP11, OP12,
OP13, OP14, OP15,
JucuurmnHapHbie
pPE3YJIbTATHI:

AP1, P2, IP3,
P4, PS5, JIP6,
AP7, AP8, JIP8,
AP9, IP10, P11,
P12, IP13, [1P14,
P15, IP16, AP17,
JAP18, IP19, 1P20,

Bomnpoce! s
00CYXICHHS;
TECTOBbIE
3a/1aHus;
YCTHBIN
OIpoc;
MaTeMaTuyec
KUY JUKTAHT.

3agaHue mo
muddepenim
POBaHHOMY
3auery Nel3

o1




AP21, IP22, 1P23,
P24, JIP25, J1P26,
JAP27, IP28, 1P29,
P30, IP31,

OK 02

OO0mme pe3ynbTaTh:
OP16, OP17, OP18,
OP19, OP20, OP21,
OP22, OP23
JucuunnrHapHbie
pEe3yJIbTATHI:

JAP32, JIP33, /1P34
OK 03

OO61mue pe3ynbTaTh:
OP24, OP25, OP26,
OP27, OP28, OP29,
OP30, OP31, OP32,
OP33,
JucuurnuHapHbie
pEe3yJIbTATHI:

AP35, [1P36, 1P37
OK 04

OO6mmue pe3ynbTaTh:
OP34, OP35 OP36,
OP37, OP38, OP39,
OP40, OP41
JucuurmnHapHeie
pEe3yJIbTaTHhI:

JAP38, JIP39, J1P40,
JP41, JIP42, J1P43
OK 05

OO0mrue pe3ynabTaThl:
OP42, OP43, OP44,
OP45, OP46, OP47,
OP48, OP49, OP50
JucuurmnHapHbie
pE3YJIbTATHI:

JP44, JTP45, J1P46
OK 06

OO1ue pe3yabTaThl:
OP51, OP52, OP53,
OP54, OP55, OP56,
OP57, OP58, OP59,
OP60, OP61, OP62,
OP63, OP64, OP65,
OP66, OP67
JlncuunimHapHeie
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pe3yIbTaThI:
J1P47, [1P48, J1P49
OK 07

Oo1ue pe3yabTaThl:

OP68, OP69, OP70,
OP71, OP72, OP73,
OP74, OP75
JlucuuninuHapHble

pe3yIbTaThI:
JAP50, IP51, IP52

14,

Pa3nen 14.
YpaBHeHUs U
HEpPaBEHCTBA

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07

OK 01

OO61ue pe3ynbTaTh:

OP1, OP2, OP3,
OP4, OP5, OP6,
OP7, OPS, OP9,
OP10, OP11, OP12,
OP13, OP14, OP15,
JucuurnuHapHbie
pE3yJIbTATHI:

JAP1, P2, JIP3,
JP4, J1P5, J1P6,
JP7, 1P8, JIPS,
P9, 1P10, P11,
JAP12, 1P13, IP14,
HAP15, AP16, IP17,
P18, P19, 1P20,
P21, JIP22, JIP23,
JP24, JIP25, JIP26,
JP27, 1P28, JIP29,
JP30, JIP31,

OK 02

OO61ue pe3ynbTaTh:

OP16, OP17, OP18,
OP19, OP20, OP21,
OP22, OP23
JlncuunimHapHbie
pPE3yJIbTATHI:

JP32, 1P33, /IP34
OK 03

OO6mue pe3yabTaThI:

OP24, OP25, OP26,
OP27, OP28, OP29,
OP30, OP31, OP32,
OP33,
JucuurnHapHeie
pPE3yJIbTATHI:

JIP35, JIP36, JIP37

Bormpocsr miist
00CYKICHUSI;
TECTOBBIC
3aJIaHus;
YCTHBIN
Ompoc;
MaTeMaTH4Iec
KHH JUKTAHT.

3aganue 10
nuddepeniu
POBaHHOMY
3auery Nel4
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OK 04

OO1ue pe3yabTaThl:
OP34, OP35 OP36,
OP37, OP38, OP39,
OP40, OP41
JucuurmuHapHbie
PE3yJIbTATHI:

JP38, 1P39, 1P40,
JP41, [1P42, 1P43
OK 05

OOGmue pe3yabTaTh.
OP42, OP43, OP44,
OP45, OP46, OP47,
OP48, OP49, OP50
JucuurnuHapHbie
pE3yJIbTATHI:

J1P44, J1P45, IP46
OK 06

OO01ue pe3ynbTaThl:
OP51, OP52, OP53,
OP54, OP55, OP56,
OP57, OP58, OP59,
OP60, OP61, OP62,
OP63, OP64, OP65,
OP66, OP67
JucuurnimHapHbie
pe3yJIbTaTHI:

JP47, 1P48, JIP49
OK 07

OO01ue pe3ynbTaThl:
OP68, OP69, OP70,
OP71, OP72, OP73,
OP74, OP75
JncuunimHapHbie
pE3YJIbTATHI:

JIP50, JIP51, JIP52

2.2. Kputepuu oueHUBaHHUS Pe3yJIbTATOB OCBOEHUS TUCIHIINHBI
HA Pa3JIMYHBIX 3TANAX UX JOCTHKEHHUS 10 BHAaM OIIEHOUYHBbIX CPeACTB

bamnbHO-pelTHHIOBass cucTeMa sBISETCS 0a30BOM CHUCTEMOM  OIICHUBAHMS
c(hOpPMHUPOBAHHOCTU KOMIIETEHITUN 00YyJarOITIXCSI.

HtoroBas omeHka cHOPMUPOBAHHOCTA KOMIETECHIIMI OOyYaronmxcsi B paMKax
OQITLHO-PEUTUHTOBOM  CHUCTEMBI  OCYIIECTBIISIETCS B  XOJ€ TEKYIIEro KOHTPOJS
yCIIEBAEMOCTH, MPOMEXKYTOYHON aTTeCTalluh M OIpejesseTcs Kak cymMma OaJljios,
MOJTyYEHHBIX 00YyYaIOIUMUCS B PE3YyJIbTaTe MPOXOXKICHHS BceX (HOPM KOHTPOJIS.
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Onenka chHOpMHUPOBAHHOCTH KOMIETEHIIMNA JTUCHUIUIMHBI CKJIAJbIBACTCS M3 JBYX

COCTAaBJIAIOLINX:
v niepBas

COoCTaBJpIrOmas —

OLICHKAa

ImpernoaaBaTciICM

c(hOpMHUPOBAHHOCTHU

KOMHeTeHHI/II;'I B TCUCHHC CEMCCTpa B XOJAC TCKYHICTO KOHTPOJA YCIICBACMOCTHU

(makcumym 100

0ayioB).

CtpykTypa nepBoii

COCTAaBJIAIONIEN

OIpEENsIeTCs

TEXHOJIOTUYECKON KApTOW JUCIUIUIMHBI, KOTOpas B Hadajle CceMecTpa JOBOJIUTCS N0

CBEJICHUS 00YyJaIOIINXCS;
v/ BTOpas

COCTaBJIAIOIIaA —

OLICHKAa

c(hOpMHPOBAHHOCTH

KOMIIETEHIIUN

oOyyJarornuxcst Ha mudpepeHnmpoBanHoOM 3a4€te - makcumym — 20 6bannos.

Ilamuoannenan
wKana

«WOMmjiuuHoO)»

«xopouto)

«y00e81emeopum | «Hey0061emeopu
ebHOY)

MmeJjibHOo))

«3AUmeHo)»

«HEé 3a4meHo»

100-6annvnasn
wKana

85u>

70— 84

51-69

0-50

HEPEYEHDb OHEHOYHbIX CPEJACTB

No Haumenosanue
n/n OUCHOUHO20
cpeocmea

Xapakmepucmuka oueHouH020
cpeocmea

Ilpeocmaenenue
OUeHOUHO20
cpeocmea ¢ POCe

YCTHBIE OHEHOYHBIE CPEJICTBA

1. YcTHBIN onpoc Cpenctso KOHTPOJIA,
OpraHU30BaHHOE KaK
cnenuajibHas Oecena
perno/iaBarens c
o0yJarImmMmMcs Ha TEMBI,
CBSI3aHHBIC Cc U3y4aeMoun
JTUCIUTUIMHOM, U pPacCUYUTAHHOE
Ha BBISICHEHHWE OObeMa 3HAHMM
oOyuatromierocs 1o
ONPENCIICHHOMY pa3lieily, TEME,
npo0seMe U T.I1.

Bomnpocsr IS
00CYKIeHUSI 1o
TeMaM JIUCITUTLIUHBI

IIMCBMEHHBIE OHEHOYHBIE CPEICTBA

1. | Tect doHp TECTOBBIX

3aJITaHUuN

CucremMa CTaHIAapTU3UPOBAHHBIX
3aJaHuH, [IO3BOJISIONIAs
aBTOMATU3UPOBATh  NPOLEAYPY
U3MEpPEHHUs] YPOBHS 3HAHUN W
yMEHUH 00yJaromnierocs.

2. | Pedepar [TpoaykTt camocrosaTensHOo# | Tembl pedepaToB
paboTHhI oOyyarorerocs,
MIPEACTABIISIONTNN COO0H KpaTKoe
U3JI0KCHUE B MHCHbMEHHOM BHUJIE
TTOJTYYCHHBIX pe3yIbTaTOB
TEOPETUYECKOTO aHanusza
ompeiesICHHOW Hay4HOU (y4eOHO-
UCCJIEIOBATENLCKOM) TEMbl, TJe
aBTOp pPacKpbIBaeT CyTh

UCCIeayeMoun npo0JIeMBbl,
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IMpUBOAUT Ppa3JINYHEBIC TOYKH
3pCHUA, a TaKXKCE COOCTBEHHEIE
B3TJIs1AbI HA HEC.

3. | Kaprouknu CpeacTBo KOHTpOIIS, coaepxaniee | PaznaTounblil
3alaHus W YIPKHEHUS M0 TOMY | MaTepHall
WM WHOMY paslielly WIH TeMe U
no3BoJistonee 6osee 3hHEeKTUBHO
MIPOBOIUTH WHIUBUY AIbHYIO
paboty c 00yJaroImMMucs,
OLICHUTD paboty KaX]JI0TO
o0y4Jaromierocst BO BpeMsi 3aHsITHSL.
4. | KoutposabHas padota | CpencTBo MPOBEPKU YMEHHIM Kommnekr
MPUMEHSTH TTOJTYICHHBIC 3HAHUS | KOHTPOJBHBIX 33 IaHAI
JUTSL pEIICHUs 3329 110 BapHaHTaM
OTIPEICNIEHHOTO TUTIA TI0 TEME WU
pazzieny.
A) KPUTEPUU U HIKAJIA OHEHUBAHUS OTBETOB HA YCTHBIE
BOITPOCHI
No Kpumepuu ouenueanusn Illkana oyenox
n/n Konuuec Ouenka
meo
oannos

1. 1) oOyuarommiicss TOJXHO ©  apryMEHTUPOBAHO 10 OtnnynHo
OTBEYAET IO COJCPIKAHUIO 3aJIaHUs; (BBICOKM
2) oOHapy)XMBaeT TOHMMAaHHE MaTepuana, MOXKET YPOBEHB
000CHOBaTh CBOW CYXICHHS, TPUMEHUTH 3HAHUS Ha JOCTHKECHUSI
MpPaKTUKE, TPUBECTH HEOOXOAMMBIE TIPUMEPHI HE pe3yIbTaTOB
TOJIBKO TI0 Yy4YeOHHWKY, HO U CaMOCTOATEIHHO oOy4eHMS1)
COCTaBJICHHBIE;

3) m3naraeT MaTepua MocaeI0BaTeIbHO M IPABUIIHHO.

2. MIOJTHO ¥ apTYMEHTHPOBAHO OTBEYAET MO COACPIKAHUIO 8 Xopo1io
3aJlaHus; OOHapy)XMBaeT ITOHUMaHWE MaTepuaa, (TocTaTOYHBIH
MOXET OOOCHOBAaTh CBOM CYXICHHS, TPUMCHHTH YPOBCHB
3HaHWS Ha TIPAKTUKE, TMPUBECTH HEOOXOIUMBIC JOCTHKCHHUSI
npuUMEpBl  HE TOJBKO IO y4eOHWKY, HO H pe3yJIbTaTOB
CaMOCTOSATENILHO COCTaBJICHHBIE; M3JIaraeT MaTepual o0ydeHms)
MOCJIEIOBATEIFHO M MPABWIBHO, HO jomyckaer 1-2
OIIMOKH, KOTOPBIE CaM e UCIPABJISIET.
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3. oOyyaronuiicss 0OHapyXKMBaeT 3HAHUE W MOHHWMAHUE VY noBneTBOpuUT
OCHOBHBIX TOJIO’KEHUH TaHHOTO 3aJaHHUsI, HO: €JIbHO
1) m3naraer Marepmad HEMOJIHO W  JIOIyCKaeT (mpuemneMbIit
HETOYHOCTH B  OMNpENeJCHUH  MOHATHH  WIH YpOBEHB
(bopMyIIMpPOBKE MPaBUIT; JOCTUKCHHUS
2) HE yMEeT JIOCTaTOYHO TIYyOOKO W JIOKa3aTelbHO pe3yJIbTaTOB
O00OCHOBaTh CBOM CYXKJIEHHS M TIPUBECTH CBOU oOyueHus)
IPUMEPBHL;

3) u3nmaraeT  MaTepuall  HEMOCIEAOBATCIILHO |
JIOMYCKAET OLIMOKHU.

4, oOyyaronuiicss oOHapy>KMBaeT HE3HaHUE OTBETA Ha Heynosnersop
COOTBETCTBYIOIIIEE 3a/JaHKE, JOMYCKAeT OIIMOKUA B UTEIBHO
(dbopMyIIMPOBKE ONPEICICHHIA U MPABUJI, NCKAXKAIOIIIE (HemoCTaTOuH
UX CMBICI, OECHOpsSIOYHO W HEYBEPEHHO H3JaraeT BIif YPOBEHB
MaTepuai; OTMEUAIOTCS TaKhe HEJOCTaTKU B TOCTHKCHHS
MOJITOTOBKE OOYYaromIerocsi, KOTOPBIE  SIBISIFOTCS pe3yNIbTaToB
CEpbE3HBIM TPEIMATCTBUEM K YCIEIIHOMY OBJIAJICHUIO oOydeHus)
MOCIIEAYIONUM MaTepHAJIOM.

b) KPUTEPUU U HIKAJIA OHUEHUBAHUS PE3YJIBTATOB
TECTUPOBAHUSA
No Kpumepuu Hlkana oyenok
n/n OUeHUBANHUA Konuuec Ouenka
meo
oannog

1. 90-100 % 9-10 OTnuyHO (BBICOKUIN YPOBEHB JOCTHXKEHUS
MPaBUJIbHBIX pe3yIbTaTOB 00yUEHUS)

OTBETOB

2. 80-89% 7-8
MIPABUIIbHBIX
OTBETOB Xopouo (JOCTaTOYHBIA YPOBEHD TOCTHXKEHUS

3. 70-79% 5-6 PE3yJIbTaTOB OOYUYCHHS)

MPaBUIILHBIX
OTBETOB

4, 60-69% 3-4 VY noBieTBOpUTENHHO (TTPUEMIIEMBIN YPOBEHD
MPaBUIILHBIX JOCTUKEHHSI PE3yJIbTaTOB O0YUECHHUS])

OTBETOB

S. 50-59% 1-2
MIPABUIIbHBIX
OTBETOB

6. menee 50% 0 HeynoBnerBopuTenbHO (HEAOCTATOUHBIN YPOBEHD
MIPaBUIILHBIX JOCTUKEHHSI PE3yJIbTaTOB O0YUCHHSI)

OTBETOB
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B) KPUTEPUU N IIKAJIA OLIEHUBAHUS PE@EPATOB

No
n/n

Kpumepuu oyenueanusn

IlIkana ouenok

Koauuec Ouenka

meo
oannoe

BreimonmHensl  Bce  TpeOoBaHHS K
HamlMCaHWIO W 3amuTe  pedeparta:
o6o3HadyeHa mpobjieMa U 000CHOBaHa €&
aKTyaJIbHOCTh, CJEJIaH KPAaTKWi aHaju3
Pa3ITUYHBIX TOYEK 3peHus Ha
paccMaTpuBaeMyt0 poOJieMy U JIOTUYHO
M3JI0KE€HA  COOCTBEHHAs TTO3UIIHS,
chopMyITUPOBAHBI BBIBOJIBI, TeMa
PacKphITa MOJTHOCTHIO, BBIICPKAHOOBEM,
cOONIO/IEHbl TpeOOBaHUS K BHEIIHEMY
odopMIIeHHUIO, TaHBI PABUIIHHBIC OTBETHI
Ha JIOTIOJIHUTEJIbHbIE BOMPOCHI.

9-10

OTnr4HO (BBICOKHIA
YPOBEHbB JIOCTHKCHUS
Pe3yJIbTaTOB O0y4YCHUS)

OcHoBHBIE TpeOOBaHUA K pedepaTy U ero
3alllUTE€ BBIMOJHEHBI, HO TMPU ITOM
JIOMYIIEHBl HENoYeThl. B  dyacTHoOCTH,
UMEIOTCSI HETOYHOCTH B  M3JI0KEHUU
MaTepuana; OTCYTCTBYET JIOTMYEecKas
MOCJICIOBATEILHOCTh B CYXICHUSAX; HE
BBIJIEpKAH 00beM pedepara; UMEIOTCSA
YIyIICHHUSI B oopMIICHUHY; Ha
JIOTIOJTHUTENIBHBIC BOTPOCHI TP 3AIIHATE
JTaHBI HETIOJTHBIC OTBETHI.

7-8

Xopoto (A0cTaTOYHbIN
YPOBEHb JIOCTHKCHUS
pe3yIbTaTOB O0yUEHMUS)

NmMeroTcst  CcyliecTBEHHBIE OTCTYILICHUS
oT TpeboBaHuil K pedepupoBanu. B
YaCTHOCTU: TeMa OCBEIICHA  JIUIIb
YaCTUYHO; JIOMyIIEHbl  (pakTUdecKue
OomuOKH B coJiepKaHUM pedepara uiu
Mpu  OTBET€ HA  JOTOJHUTEIHHBIC
BOIIPOCHI.

4-6

Y I0BJIETBOPUTEIIBHO
(mpuemIieMbIii ypOBEHb
JOCTH>KEHUS
pe3yIbTaTOB 00yUYCHUS)

Tema  oOCBOGHAa  JIMIIb  YaCTUYHO;
JOMYILEHBl  TpyObIe OILINOKHU B
cojiep>)kanuu pedepara WU MPU OTBETE
Ha JOTOJHUTEIIBHBIC BOIPOCHI, BOBPEMS
3aIIUTHI OTCYTCTBYET BBIBOJI.

1-3

Tema  pedeparta HE packpbITa,
OOHapyKUBACTCS CYLIECTBEHHOE
HEMOHUMAaHHUE MPOOIEMBI.

HeynosnerBopurenbHO
(HeoCTaTOUHBIN YPOBEHB
JTOCTIKEHUS PE3YTBTATOB

oOyJeHwMS)
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I') KPUTEPUH U IIKAJIA OIEHUBAHUSA JOMAIIHETI'O 3AJIAHUA

No Kpumepuu ouenueanusn Illkana oyenok
n/n Konuuec Ouenka
meo
oannos

1. 3ajaHue BBIMOJHEHO TMOJHOCTBIO:  LEJb 9-10 OTnuyHO (BBICOKUI
JIOMAIITHETO 3aJ[aHusl YCIEIIHO JOCTUTHYTA; YPOBEHb JTIOCTHKCHHS
OCHOBHBIC TIOHSITHSI BBIJICJICHBI, HAJUYHC pe3yJIbTaToB
cxeM, Tpaduyeckoe BbIJEIEHHE 0C000 00yueHus )
3HaUYMMOM MH(pOpMaluu; paboTa BBINOTHEHA
B MTIOJIHOM 00BbEME.

2. 3ajlaHye BBINOJHEHO: LENb BBINOJHEHUS 8-7 Xopomuio
JIOMAIITHETO 3a/IaHus TOCTUTHYTA; HAIUYNE (IOCTaTOYHBINYPOBEHD
MIPaBUJIBLHBIX ATAJTOHHBIX OTBETOB; OJHAKO JTOCTKCHUS
paboTaBBINOIHEHA HE B MOJTHOM OOBEME. pe3yNIbTaToB

00yueHusl)

3. |3amaHme BBIMOJHCHO YaCTHYHO:  IIENb 6-5 Y 10BNIETBOPUTEIHHO
BBITIOJTHCHHUS JIOMAIITHETO 3aJTaHUS (TpueMIIeMbIil YPOBEHB
JIOCTUTHYTA HE MOJTHOCTHIO; TOCTKCHUS
MHOTOYHUCJICHHbBIC OIIUOKH CHUKAIOT pE3yIbTaTOB
KaueCTBO BBINIOJHEHHON paOOTHI. oOyueHus)

4. 3aaHKe HE BBITIOJIHEHO, 11JIb BBITOJIHEHUS | MEHEE 5 HeynonerBoputenbHO
JIOMAIITHETO 3aJaHus HE IOCTUTHYTA. (HemocTaTOYHbIN

YPOBEHb JIOCTHKCHUS
pe3yJIbTaToB
o0y4eHus)
) KPUTEPUHN U LIKAJIA OHEHUBAHUSA KOHTPOJIBHBIX PABOT
No Kpumepuu oyenusanusn IHlkana ouenox
n/n Konuue Ouenka
cmeo
oannos
1. UckmounTtenbHple  3HaHUS,  aOCOJIOTHOE 28-30 OTauyHO (BBICOKUU
NOHUMaHHWE CYTH BOTIPOCOB, 0€3yKOPU3HEHHOE YpOBEHB
3HAHUEC OCHOBHBIX IIOHATHH M TIOJIOKEHUH, JTOCTHKCHUS
JOTUYECKH H  JIEKCUYECKHU IPaMOTHO pe3yJIbTaTOB
U3JI0KEHHBIE, COZEpP/KATEIIbHBIE, 00y4eHus)
apTyMEHTUPOBAHHBIC W  HCUYCPITHIBAIOIIHC
OTBETHI.
2. I'myOokue 3HaHMA Marepuaia, OTIMYHOE 25-27
MMOHUMaHUE CyTH BOMIPOCOB, TBEPAOC 3HAHUE
OCHOBHBIX TIOHSTUA W  TMOJOXEHUM 1O
BOIIpOCaM, CTPYKTYPUPOBAHHBIE,
MOCJIeIOBATEIbHBIC, TOJHBIC, TPABHILHBIE
OTBETBHL.
3. ['myGokue 3HaHUS Marepuayia, MPaBUIbHOE 22-24
NOHUMaHUE CYTH BOIPOCOB, 3HAHKWE OCHOBHBIX
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INOHATUM M  IIOJIOXKEHWM 110  BOIIpOCaM,
colepKaTeNbHbIe, TOJHBIE W KOHKPETHBIE
OTBETHI Ha BOIIPOCHI. Hanname
HECYIIECTBEHHBIX WJIM TEXHUYECKUX OITHUOOK.
4, TBepaple, JOCTATOYHO TMOJHBIE  3HAHUS, 19-21
Xopolnee TOHMMAaHHUE CYTH  BOMPOCOB,
NIPaBUJIbHBIC OTBETHI Ha BOTIPOCHI,
MUHUMAJIBHOE  KOJMYECTBO  HETOYHOCTEH,
HeOpexxHOE oopMileHHe
5. TBeppie, HO HEJOCTATOYHO TOJIHBIC 3HAHWS, 16-17 Xoportio
MIOCYTH BEPHOE MOHNMAHHE BOIIPOCOB, B LIEJIOM (ocTaTo4HBIH
NpaBWJIbHBIE OTBETHl HA BOMPOCHI, HAIWYIHEC YpOBEHB
HETOYHOCTEH, HeOpexHoe ohopmIIeHHE JTOCTHKCHUS
6. OOmme 3HaHWSA, HEIOCTATOYHOE ITOHWMAHHE 13-15 pe3yIbTaTOB
CyTH BONIPOCOB, HaJIMuuhe OOJBIIOTO 4YHUCTa 00yueHus)
HETOYHOCTEH, HeOpexkHOe opopmiIeHNE
7. OTHOCHUTECIBHBIC 3HAHMS, HAJIMYUE OIINOOK, 10-12 VY noBneTBopuTen
HeOpexxHOE 0(hopMIIEHHE BHO
8. [ToBepXxHOCTHBIE 3HaHUS, HaIWYUE TPYOBIX 7-9 (mpueMIIeMbIit
OMMUOOK, OTCYTCTBUE JIOTHKHA H3JIOKCHHUS YPOBEHb
Marepuaia JOCTH>KEHUS
pe3yIbTaTOB
o0y4eHusl)
9. Henonumanue cytH, OOJbLIOE KOJUYECTBO 4-6 HeynosnerBopure
rpyObIX  OMMOOK,  OTCYTCTBUE  JIOTHUKH JILHO
W3JIOKCHUST MaTepHuaa (HemOCTATOYHBIM
10. He man oTBeT Ha MOCTaBIIEHHBIE BOPOCHI 1-3 YPOBE€Hb
11. OrcyTcTBHME OTBETa, JaH OTBET Ha JPYIHUE 0 AOCTIKCHAA
BOIIPOCHI, CIIMCHLIBAHUE B XOJ€ BBIITOJTHEHHS pe3yIIBTaTOB
paboTel, Hanmuyue Ha pabodyeM  MecTe 00yueHHsT)

TCXHHUYCCKUX CPCACTB, B TOM YHCJIC Teﬂe(bOHa

I') KPUTEPUU U HIKAJIA OHEHUBAHUA HA TUOPPEPEHIIMPOBAHHOM

3AUYETE
Ne Kpumepuu oyenueanus IHIkana ouenok
n/n Konuue Ouenka
cmeooa
108
1. Jlau TIOJTHBIMN, B JIOTHYECKOM 10-20 OT1anyHO
MOCJICIOBATEILHOCTH PAa3BEPHYTHIA OTBET (3auTeHo)
Ha ITOCTABJICHHBIN BOIIPOC, rae (BBICOKHUH
oOyyJaroIuiics MpoJeMOHCTPUPOBAJ 3HAHKE YPOBEHb
JUCLIUIUIMHBI B TOJHOM OO0BeMe yuyeOHOM JTOCTUXKEHUS pe
MPOrPaMMBbl, JIOCTaTOYHO r1y0OKO 3yJIbTATOB
OCMBICITUBAET JTUCLUILIVHY, 00yueHus)
CaMOCTOSITEJILHO U MCUEPIIBIBAIOIIIC
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OTBEYaeT HA JOIMOJHHUTEIbHBIC BOIPOCHI,
NPUBOJUT COOCTBEHHBIC IPUMEPHI  I10
po0JieMaTHKe TIOCTABJICHHOTO BOIPOCaA,
pelmia  TPEUIOKCHHBIE  MPAKTHYCCKHE
3aIaHus 0€3 OLINOOK.

JlaH pa3BepHYTHIN OTBET HA MOCTABJICHHBIN
BOIIPOC, I7ie 00yYaIoIIUICI JEMOHCTPUPYET
3HaHUS, MPUOOPETEHHBbIE Ha 3aHATHUSX, a
TaKKe MOJIyYEHHBIE ITOCPEACTBOM MU3yUCHHUS
00s13aTENIbHBIX YYEOHBIX MaTepUajoB IO
KypCy, JTa€T apryMEHTUPOBAHHBIE OTBETHI,
MIPUBOJUT IIPUMEPHI, B OTBETE MPUCYTCTBYET
cBOOO/IHOE  BJIQJICHME MOHOJOTHYECKON
pEeYbI0, JOTUYHOCTh U ITOCIEA0BATEIBHOCTD
orBeTa. OJTHAKO JOIMYCKAETCs] HETOYHOCTh B
OTBETE. Pemmn IIPETI0KEHHBIE
IPaKTUYECKUE 3aJaHusi C HeOOJbIIUMU
HETOYHOCTSIMU.

Jlan  oTBeT, CBUICTEILCTBYIOIIUM B
OCHOBHOM O 3HAHHWHU IMPOLECCOB U3yUYaEMOU
JIMCLIUTLINHEI, OTJINYAIOIIHNICS
HEJIOCTaTOYHOW TIyOMHOW U  TOJHOTOU
PACKpBITHS TEMbl, 3HAHUEM OCHOBHBIX
BOITPOCOB TEOpUH, cnabo
chOpMUPOBAaHHBIMU HaBBIKAMHU  aHaJIHM3a
ABJICHHUM, TMPOLECCOB, HEAOCTATOYHBIM
YMEHUEM  J1aBaTb  apryMEHTHUPOBAHHBIE
OTBETHI u MIPUBOJIUTH IpUMEPHI,
HEJIOCTAaTOYHO CBOOOJHBIM  BJIQJ€HHUEM
MOHOJIOTUYECKON PEUbl0, JOTUYHOCTHIO U
MOCJIEJOBATEIHbHOCTHIO OTBETA.
Jlonyckaercsi  HECKOJIBKO  OIMMOOK B
COZEPKAHUU OTBETa u pelIeHUn
MIPAKTUYECKUX 3aTAaHUU.

Xopomo
(3auTeHo)
(mocTaTouyHbII
YpOBEHB
TOCTHKCHHS
pe3yJIbTaToB
00yueHus )

Y nosnersopure
JBHO (3a4YTEHO)
(mpuemiieMbIit
YpOBEHb
JOCTHKCHHSI
pE3yIbTaTOB
o0y4eHus)

JlaH OTBET, KOTOpPBIM COIEPKUT PAI

CEPBE3HBIX HETOYHOCTEH,
OOHapyXUBAIOIMNA HE3HAHUE MPOIECCOB
H3ydaeMou peAMETHON obactu,

OTJIMYAIOIIUICA HETITyOOKHMM pPacKphITHEM
TEMbl, HE3HAHUEM OCHOBHBIX BOMNPOCOB
TEOpUHU, HEeCPOPMHUPOBAHHBIMU HABBIKAMHU
aHaliu3a SIBJICHUH, MPOILIECCOB, HEYMEHUEM
JlaBaTb ~ ApTyYMEHTUPOBAHHBIE  OTBETHI,
c1a0bIM  BIIAACHHEM  MOHOJIOTMYECKOU
peUYbl0, OTCYTCTBUEM  JIOTHYHOCTH U
OCJIeJOBAaTEILHOCTH. BriBoab!
MMOBEPXHOCTHHI. PemeHne mnpakTu4ecKux

0-9

Heynosnersop
WUTEJIBHO (HE
3a4TEHO)
(HeIOCTaTOYHBI
1 YPOBEHb
JOCTHKEHHUS
pe3yJIbTaTOB
o0y4eHHUs1)
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3aJIaHUI HE BBIMIOJIHEHO, T.€. 00yYaronuics
HE CMOCOOCH OTBETUTh Ha BOIPOCHI JAXKE
npu JTIOTIOJTHUTEIIBLHBIX HABOIAIINX

BOIIPOCax MpernoaaBaTCid.

¢ dpepeHuMPOBAHHOM 3a4eTe

llpu oupgpepenyuposarnnom 3aueme (3aueme ¢ OYeHKOU).

2.3. Kputepuu 1 mkaJjia OeHuBaHUS Pe3yJIbTATOB 0CBOECHUS JUCHUIIMHBI IPH

No Kpumepuu ouyenusanusn Ilkana oyenok
n/n Cymma Ouenka
oannoe
oucyuniu
Hbl

1. OOyuatonuiics TIyOOKO © TpOYHO YycBowi | S1 m BeIme OTan4Ho
NpOrpaMMHBIM  MaTepuan,  HCUEPIIBIBAIOLIE, (3a4TeHO)
MOCJIEA0BATENBHO, YETKO M JIOTUYECKU CTPONHO (BBICOKMI
€ro M3JIaraeT, yMeeT TECHO YBSI3bIBATh TECOPHUIO C YPOBEHB
MPaKTUKON, CBOOOJHO CHPABIISETCS C 3a7a4aMH, JIOCTUKEHUS
BOIIPOCAMU U JIPYTUMHU BHUJAMU HPUMEHEHHS pE3yJIbTATOB
3HAHUM, IPUYEM HE 3aTPYAHSIETCS C OTBETOM IIPU 00y4eHus)
BUJIOU3MEHECHHUH 3aJIaHHM, UCIOJIb3YET B OTBETE
MaTepuasl pazIMuHON JIUTEPATyphl, MPABUILHO
000CHOBBIBAET MPUHATOE HECTaH/IApTHOE
peleHue, BiajaeeT pa3HOCTOPOHHUMHU HaBBbIKAMU
U MpUeMaMU BBITIOJIHEHUS! MPAKTUYECKUX 3a]a4
110 GOPMUPOBAHUIO KOMIICTCHITUH.

2. OOyuaromuiics  TBepJO  3HAET  MaTepwual, Xopomuio
rpaMOTHO W TIO CYIIECTBY H3JaraeT e€ro, He (3auTeHO)
JIONyCKasl CYIIECTBEHHBIX HETOYHOCTEW B OTBETE (mocTaTouHbII
Ha BOIIPOC, MPaBUIIBHO MPUMEHSIET YPOBEHB
TEOPETUYECKUE TIOJIOKEHUSI TPU  PEIICHUU JOCTUKEHUS
MPAaKTUYECKUX BOMNPOCOB U 3a7ay, BIAJCeT pe3yJIbTaToOB
HEOOXOJMMBIMU HaBBIKAMM M TpPUEMaMU HX 0o0y4eHHUs1)
BBITIOJTHEHHS, a TaKKe UMEETI0CTaTOYHO MOJIHOE
NpeACTaBIeHUe O  3HAYMMOCTH  3HAHUM
JIMCHUTIMHBI.

3. OO0yuaronuiicss UMeeT 3HaHHS TOJIBKO OCHOBHOTO Y IOBIETBOPUTEI
Marepuasa, HO He YCBOWII €ro AETallel, 10y CKAET bHO(3a4YTEHO)
HETOYHOCTH, HEJIOCTATOYHO paBUIIbHbBIC (mpuemieMsbIit
(bOopMyITUPOBKH, HapyIICHUS JIOTUYECKOMN YPOBEHB
MOCJEI0BaTEILHOCTH B W3JI0KEHUH JIOCTUKEHUS
MPOrPaMMHOTO Marepuana, UCIIBITHIBAET pEe3yJIbTaTOB
CJIOKHOCTA TIPU BBIMIOJHEHUU MPAKTUYECKUX o0ydeHms)

paboT U 3aTpyaHAETCS CBA3ATh TEOPUIO BOIPOCA C
TIPAKTUKOM.
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4, OOyuarommuiics HE 3HAeT 3HAYUTCIIBHON yacTh | MeHee 51 Heynosnerso
IPOTPAMMHOTO Marepuasna, HEYBEPEHHO puTenbpHO (HE
OTBEYAET, JOMYCKAET CEpPbE3HbIE€ OLIMOKH, HE 3a4TEHO)
UMeEeT MPEICTABICHNUH TI0 METOANKE BHITIOTHEHUS (HemocTaToOYH
MPAKTUIECKON pabOThI, HE MOXET MPOIOJDKUTH Bl YPOBEHB
oOydeHre 0e3 JOMOTHUTEIBHBIX 3aHATHU TIO JOCTYKCHHUSI
JTAHHOM JUCLUILINHE. pE3yJIbTaTOB

00yueHus)

[11. TUIIOBBIE KOHTPOJIBHBIE 3AJTAHUSA NJIM UHBIE MATEPUAJIBI,
HEOBXO/IUMBLIE JISA OHEHKH PE3YJIBbTATOB OCBOEHUA
JAUCHUIIVIMHBI, XAPAKTEPU3YIOIIUX 9TAIIBI ®OPMHUPOBAHUA
KOMIIETEHIIMI B ITPOIIECCE OCBOEHUSI OBPA3OBATEJIBHOM
IHPOI'PAMMBbI

3.1. TunoBbIe KOHTPOJIbHBIE 32aHUS 1JIs1 TEKYIIEr0 KOHTPOJISA YCIeBAeMOCTH
00y4arouxcs
3aoanusn 6x00H020 KOHMPOJiA

Oos3aTeIbHAS YACTD

Ilpu pewenuu 3adanun 1-4 3anuwiume npasuibHbLIL omeem U3 yYemovlipex
nPeoI0HCeHHBIX:

1. Packpoiite pOopMyITy COKpPAILIEHHOTO YMHOXKEHHUS a2-h?:

A) a2-2ab+b? B) (a-b)(a+b); B) a’+2ab-b? T') (a-b)(a-b)

2. (1 6amn) [Tmomaae TpeyroibHUKA BRIYUCISIETCS 1O (hOpMYyJIE:

A) S=a*b; b) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.

0 s,

3. (1 6amn) Kakoe U3 cIeqyIomux dnuce 3aKIodeHo Mexay uncnamu 17 u 8 .
A)0,4;5)0,5;B)0,6; 1) 0,7

4. (1 6ann) Jansl rpapuku ynknuii. Kakas popmyna cooTBETCTBYET rpaduKy
1) 2) 3)

A Tk K

_"qr‘
Yy

o[ 17

R

a1

1 9
x.

y==x—06 2 y
A 20 pYy=x Sxtllp . T) y=x+5.
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Ilpu evinoanenuu 3ad0anuii 5-8 3anuuwiume x00 peuwteHus u NOJAY4YEeHHbLI Omeem.

1 11
5. (2 6amwta) Beraucnure: 2
6. (2 6anna) Pemure ypasrenue X*-7X+10=0. Eciu ypaBHEHUE nMeeT Goliee 0JHOrO KOPHS,
B OTBET 3aIIAIINTE MEHBIINNA U3 KOPHEM.
7. (2 6amna) Jlns pemonTa Tpedyetcst 57 pynoHOB 000eB. Kakoe HamMeHbIIee KOJTMIECTBO
nmayexk 0OOWHOTO KJIes HYXKHO JIJIsl TAKOTO PEMOHTA, ecii | mayka Kies paccyuTaHa Ha 5
PYJIOHOB?
8. (2 6amna) Beicota BH mapamnenorpamma ABCD genut ero cropony AD Ha oTpes3ku
AH=2 u HD=32. JInaronans napamienorpamma BD paBua 40. Halinure momans
napajjiesiorpaMmma.

JdonoaHuTEeIbHASA YaCTh

Ilpu evinonnenuu 3a0anua 9 3anumume xo00, 000CHOGAHUE PEUIEHUA U NOTYYEHHbLI
omeem.

9. Pp16010B TIpOIUIBLT HA JIOAKE OT MPHUCTAHW HEKOTOPOE PACCTOSIHHE BBEPX MO TEUEHHUIO
peKH, 3aTeM OpOCHUI SIKOpb, 2 Yaca JIOBWI phIOY U BEpHYJICS 0OpaTHO uepe3 5 4acoB OT
Havasa myTtemecTBus. Ha xakoe paccTostHMEe OT MPHUCTaHW OH OTIUIBUI, €CIIM CKOPOCTh
TE€YEHUS PEKU paBHA 2 KM/4, a COOCTBEHHAas CKOPOCTb JIOAKU 6 KM/4?

No2. 3a0anusn k pazoeny «Ilpamvie u naockocmu ¢ npocmpancmaee
Teoperuyeckne BONPOCHI:

1. Cdopmynupyiite Teopemy ITudaropa.

2. Tlepeuncnute OCHOBHBIE (PUTYPHI B IPOCTPAHCTBE.

3. Ilepeuncnute ciocoObl 3a1aHUsI TNIOCKOCTH.

4. Tlpomomxkure TeopeMy: «Ecnm omHa w3 JABYX — MapajuieIbHBIX — MPSIMBIX
NEPHEHANKYJIIPHA IIOCKOCTH, TO...)».

5. IIpomomxute Teopemy: «Eciu nBe napamienbHble MIIOCKOCTH MEPECEKAIOTCS TPEThEH,
TO...».

6. Cdopmynupyiite onpeneneHrue ABYTPaHOTO yIiia.

7. ChopmynupyiiTe onpeaesieHue TPeXrpaHoro yria.

8. PackpoiiTe moHATHE «YTOJ MEXY TPSIMBIMID.

9. [Ilepeuuncnute B3aMMHOE PACTIOJIOKEHHUE JBYX MPSMBIX B IPOCTPAHCTBE

10. Kaxkue npsiMble Ha3bIBAIOTCS MapauIeIbHBIMU B TPOCTPAHCTBE?

11. Kaxkue npsiMble Ha3bIBAIOTCS CKPEIIUBAIOIIUMUCS B IPOCTPAHCTBE?

12. Kaxkue npsiMble Ha3bIBAIOTCS MEPIICHIUKYIISIPHBIMUA B IIPOCTPAHCTBE?

13. Tlepeuucnure B3aMMHOE PACIOIOKEHNE IPSIMOM U IIIOCKOCTH B IPOCTPAHCTBE.
14. Packpoiite NOHATHE «YTOJI MEXAY MPSAMOM U INIOCKOCTBIOY.

15. Packpoiite NOHITHE «HapAILIETbHOCTh MPSMOU U INIOCKOCTH.

16. Packpoiite MoHATHE «IEPICHINKYISIPHOCTD MPSMOUN U TUIOCKOCTH.

17. Tlepeuncinute B3aMMHOE PacIIOJIOKEHUE ABYX MIIOCKOCTEN B MPOCTPAHCTBE.
18. Packpoiite NOHSATHE «YTOJI MEXAY MIOCKOCTIIMU.

19. Packpoiite NOHATHE «apaJLIeTLHOCTD INTIOCKOCTEM.

20. PackpoiiTe noHATHE «IIEPIEHIUKYISIPHOCTD IITIOCKOCTEN.

21. Kak Hail'TH pacCTOsTHUE OT TOYKH J0 MPSMOii?

22. Kak HailTh pacCTOSIHUE MEXTY TPSIMbIMU?

23. Kak HaliTu paccTOsIHHE MEX]y MIOCKOCTAMU?
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24. Tlponomxute onpenenenue: «llepneHauKyasp — 370...».

25. Ilponmomxute onpenenenue: «HakinoHHas — 3T0...».

26. Ilpomomxute onpenenenue: «IIpoekiust HAKIOHHOM — 3TO...)».

27. llepeuncnurte CBOICTBA MapaIEIbHOTO IPOEKTUPOBAHUS.

28. IlpuBeauTte mpuMepsl CAMMETPHI Ha IIIOCKOCTHU B MIPUPOJIE, HICKYCCTBE, apXUTEKTYpE.
29. IlpuBeaute mnpuMepbl CUMMETPUNM B TPOCTPAHCTBE B TNPUPOJE, HCKYCCTBE,
aApXUTEKTYpE.

30. B uem oTnnune MOHATHE «JIBHKEHUE» OT MOHSITHS «ITOBOPOT»?

KonTpoabHasi padora

Oos3aTeIbHAS YACTD

Ilpu pewenuu 3adanun 1-4 3anuwiume nPAGUIBbHBLIIL OMEEM U3 Yemblpex
npeonoxcennvix (1 oann)

1. Pacmmdpyiite kpaTkyto 3anuck: a€

A) Touka a MPUHAATIEKUT TIIOCKOCTH [

b) Touka a npuHagIeKUT NpsAMOit 5

B) npsimast a mpuHaAJIeKUT TIIOCKOCTH f§

I') mpsimas a mepecekaeT MmI0CKOCTh 5

2. IIpssmbie AB u C/] ckpemuBatorcs. Kakoe pacnonoxenue numerot npsimbie AC u BJ1?
A) mapaJienbHbie

b) nepnenaukysipHbie

B) ckpenuBarorcs

I') nepecekarorcst

3. Ilnockoctu a u f umerot 1 oburyro Touky. KakoBo ux B3anMHOE pacroioskeHue?
A) mapayiienbHbI

b) mepecekaroTcs o npsiMoit

B) coBnmanpator

I') ckpemmBaroTcs

4. Ecnm mnpsmasi, TpoBeJAEHHAs Ha IUIOCKOCTH 4Yepe3 OCHOBaHHE HAKJIOHHOM,
HEepPIEeHINKYJIIpHA €€ MPOEKIIUU, TO OHA. ..

A) neprneHIuKyJIsIpHa U caMOi HaKJIOHHOM

b) napannensHa U camMoil HAKIIOHHOMN

B) ckpemuBaercs ¢ HaKJIOHHOM

I') nepnenauKyIsipHa OCHOBAHUIO HAKIIOHHOMN

Ilpu evinoanenuu 3ad0anuii 5-8 3anuwiume x00 peuwteHus U NOJYYEHHbLIL OMEem.

5. Uepe3 koHibl otpe3ka AB u ero cepennny M mnpoBeneHbl NapajuieIbHbIE MPSMBIE,
MEepEeCeKarolIe HEKOTOPYIO TJIOCKOCTh B Toukax A, B; m M. Halinute nnuny otpeska
MM3, ecniu oTpe3ok AB He nepecekaeT mi1ockocTh U eciiu AA1=6,8cm, BB1=7,4cMm.

6. [Ipsambie AC, AB u A/l nonapno nepnenaukyisipasl. Haiinute otpezok C/, ecnu AB=5
cm, BC=13 cm, AJI=9 cm.

7. V3 TOYKM K TUIOCKOCTM TIPOBENIEHBI JIB€ HaKJIOHHBIE. HalimuTe mIuMHBI 00IIEero
MEePICHIUKYJISIPA, €CIU MPOCKIMUHA HAKIOHHBIX OTHOCSITCS Kak 2:3 W JJIMHBI HAKJIOHHBIX
paBHbI 23 cM U 33 cM.

8. IIpu kaKkux 3HaUYEHMsAX 7 BeKTOpHl a (4, n,2), B(1, 2,n) nepnenauKyaspHo?
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JdonoaHuTEeIbHAA YaCTh

Ilpu evinonnenuu 3adanusn 9 3anumiume x00, 060CHOBAHUE PeUieHUA U NOJIYYEHHbLI
omeem.

9. (3 6amra) Pa3outsr nmBeTHUK Kpyrioi ¢hopmbel (R=2 M) Ha 9acTH pa3IMIHOMN TUTOIIA/IH.
PaccunTaTh KOJIMYECTBO CAKEHIIEB IBETOB A KaXIoro cektopa. OdopMuth cxemy

uBeTHrka. Hampumep:

NSNS

Ne 3. 3a0anua k pazoeny «Koopounamul u eekmopun)

Teopernyeckune BONpPOCHI:
N3 yero cocTOUT NpsIMOYroabHasA CUCTEMA KOOPAUHAT B MPOCTPAHCTBE?
Ecnu Touka 1€XUT B IJIOCKOCTH XY, Kakasi KOOp/IMHATA Y Hee HyJeBasi?
[IpuBenuTe npuMep KOOPIAUHAT TOUYKH A, KOTOpPAs JIEKUT HA OCH Z.
Packpolite noHATHE «BEKTOPY.
Kak HaiiT KoOpIMHATBI BEKTOpA?
[Tepeuncnure U pacKpoONTE MPABUIIA CIIOAKEHUS BEKTOPOB.
Kakue BeKTOpBI Ha3bIBAIOTCS KOJUTMHEAPHBIMU?
Kakue BeKTOpBI Ha3bIBAKOTCS MIEPICHANKYIAPHBIMU?
UeMy paBHO CKaJISIPHOE MTPOU3BEICHUE BEKTOPOB?

. Kak HailTu BEKTOpHOE NMPOU3BEAECHNE BEKTOPOB?

. UeMy paBeH yroJi MeXAay BEKTOpaMu?

. [IpuBeauTe mpumMep MaTpuLbl 2X2.

. [IpuBeauTe npumep MaTpuubl 3x3.

RO ~NoOO~kwWNE

ol el
WN PO

KonTposbHasi padora

OQos3aTeIbHAS YACTD

Ilpu pewenuu 3a0anun 1-4 3anuwiume npaguIbHLIL OmMeEem U3 Uembvlpex
npeo10HCeHHbIX.

1. Hauer touku A(1,0,5), B(-2,0,4), C(0,-1,0), 1(0,0,2). Kakue u3 HuUX JexaT Ha
KoopauHaTHOM npsimoit Oy?

A)A;B)B; B)G I') O.

2. Kakue u3 Bexropos a(1,0,-1), c(1/3,2/3,-2/3), B(1,1,1), p(0,0,-2) ssBIArOTCS €IUHUIHBIMHE?
A)a;b)c;B)B; ') p.

3. Kakue u3 Bexropos a(1,2,-3), ¢(3,6,-6), B(2,4,-6) KoJmmuHEeapHbI?

A) a, B; b) c, B; B) a, ¢; I') komirHeapHbIX BEKTOPOB HET.

4. Naubl Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepennHol Kakoro OTpe3Ka sIBISETCS TOUKa
M(0,3,4)?

A) AB; b) BC; B) AC; I') CB.

Ilpu evinoanenuu 3ad0anuii 5-8 3anuuiume x00 peuwteHus u NOJAY4EeHHbLI Omeem.

5. (2 6amna) Jlansl BekTophl a(-6,0,8) , B(-3,2,-6). Halinure ckajispHOe MpOU3BEIICHHE
BEKTOPOB.

6. (2 6ayna) I[Ipu KakMX 3HAYEHMAX 72 BEKTOPLI a (4,n,2), B(1,2,n) nepnenauxyaspHoi?)

7. (2 6anna) Jlaast BekTopsl a(-6,0,8), B(-3,2,-6). Haiinute KOCHHYC yTiia MEXTy BEKTOPaAMHU.
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JdonoaHuTeIbHAA YaCTh

Ilpu eévinonnenuu 3adanusn 9 3anuwiume xo00, 000cHo8anue peuwieHus U NOJIYYEeHHbLI
omeem.

8. (3 6ayma) MakeT kKiyMOBI TTPEICTABIICH HA KOOPAWHATHOW TUIOCKOCTH. HaiinuTe mrommab
KIYMOBI (YeTBIPEXYyroJbHUKA), BEPIIUHBI KOTOpOro mmeroT koopawmHatel (8;0), (10;8),
(2:10), (0:2).

10

No 4, 3a0anusn k pazoeny «Ochoevl mpuzonomempuu. Tpuzonomempuueckue Qynkuyuu»
Teopernyeckue BONPOCHI:

1. Yemy paBeH yroJs B OAUH paauaH?

2. B Kkakmx 4dYeTBEpPTSIX TPUTOHOMETPHUECKOTO Kpyra QYHKIUS y=SinX TPHHUMACT
MOJIOKUTENbHBIE 3HAUCHHUS ?

3. B kakux YeTBepTAX TPUTOHOMETPUYECKOTO Kpyra (YHKIMS y= COSX MPUHUMAET
OTpULIATENbHBIE 3HAYCHUS ?

4. Ilponomxute onpenenenue: «CUHyC OCTPOro yria — 3T1o...».

5. IIpomomxkute onpenenenue: «Kocuayc ocTporo yria — 31o...».

6. [Iponomxure onpenenenue: « TaHreHc OCTPOro yria — 3710...».

7. ChopmynupyiTe OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.

8. Uemy paBHO mpou3BeacHUE tgX*CctgXx?

9. Uemy paBeHn Sin(2x)? ChopmyaupyiiTe MpaBUIIO BHIYHCICHHUS.

10. Yemy pasen €c0S(2x)? ChopMynupyiTe IpaBUIO BHIYUCICHUSI.

11. IlepeuncnuTe TPUrOHOMETPUUYECKUE (DYHKIIMH, YKAKUTE UX MEPUOIBI.

12. Yemy paBen nepuon GyHKImu Y=C0S(4X)?

13. emy paBeH nepuo GyHKIHH y=cos(x/4)?

14. Onpenenute 06acTh 3HaUeHUs GyHKIUHU Y=3c0s(5x)?

15. Tlepeuncnute cnocoObl pelIeHns TPUTOHOMETPUYECKUX YPABHEHHH.

16. PackpoiiTe anropuT™M pemIeHUs OJHOPOJHBIX TPUTOHOMETPUUYECKUX YpPaBHCHHM
MIEPBOTO NOPsAIKA.

17. PackpoiiTe airopuT™M pelieHusi OJHOPOAHBIX TPUTOHOMETPUUECKUX YpPaBHEHUU
BTOPOIO MOPSIIKA.

KoHnTpoJsbnHasi padoTa

Oo0si3aTeIbHAsA YaCTh

Ilpu pewenuu 3aoanuini 1-4 3anuwiume nNPAGUILHBIIL OMEem U3 Yemblpex
npPeoI0HCEHHbIX.

1. B AABC sinCZﬁ—lz. Kakas u3 cropoH saBisiercs runotenys3oit AABC?

A) AB; b) AC; B) BC; I') CB.
2. YoM Kakou yeTBepTu ABisiercs yroa o=400°?
A)L;B) II; B) HI; T) IV.
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3. Kakue u3 QyHKIMHA SBASIOTCS YETHBIMU ?
A) y=sin x; b) y=cos x; B) y=tg x; I') y= ctg x.

1
4. (1 6anmn) Kakue u3 yncen sBASIOTCS KOPHEM YPABHEHUS COS X = E?

_I. =T. =r. s
A)x—6,B)x 3,B)X 2,F)X :

Ilpu evinonnenuu 3a0anuii 5-8 3anuwiume x00 peuwieHus U NOJYYEHHbLIL OMEE.
. TT i
5. Beruuciure: sin S+ Cos—.

. V2 : V2
6. Halinute 3HaueHUE BBIPAKEHUS 4arccos7 - 4arcsin(— 7)

7. Pemmre ypaBHenue: Sin’ x - 4 sin x + 3 =0.

Nob. 3aoanue k pazoeny «Ilpouseoonan pynkuuu, ee npumenenuey
Teopernyeckne BONpPOCHI:

IIponomxure onpenenenue: «llocaenoBaTeIbHOCT — 3TO. .. ».

[IpuBenure npumep apupMeTUIECKON MPOrpeccuu.

IIpuBenuTe npuMep reOMETPUYECKON IIPOrPECCHH.

[TpuBenure npumep OECKOHEUHO YOBIBaIOIIEH T€OMETPUUYECKOM MPOTrPECCUU.
[Iponomxure onpenenenue: «lIponzBoanas — 310...».

Packpoitte reoMeTpruIEeCKUA CMBICIT IIPOU3BOTHOM.

[Iponomxure onpenenenue: «KacarenpHas — 3T0...».

Packpoiite (pu3nueckuii CMbICI TPOU3BOAHOM.

[lepeuncnure mpaBusia BEIYUCIEHUS TPOU3BOAHBIX.

0. Yemy paBHa mpou3BOHAs CTETIEHHOW (PyHKIIUN?

1. Yemy paBHa MpOM3BOIHAS MPOU3BEICHUSA?

2. YeMy paBHa IIPOM3BOHAS YaCTHOTO?

13. Uemy paBHa mpou3BOIHAS CJIOKHON GHyHKIIUNA?

14. CopmynupyiiTe npu3HaK Bo3pacTaHusi QyHKIIHH.

15. Copmynupyiite npusHak yObIBaHUS PYHKITUH.

16. CopmynupyiiTe npru3HAK TOUKH MaKCUMyMa (QYHKIIHH.

17. Copmynupyiite npu3HaK TOUKH MUHUMYMa (PYHKITUH.

18. CocTaBpTe aNropuTM pelIeHHs 3a/7a4 Ha HAXOXKACHHUS HAauOOJBIIET0 U HAMMEHBIIIETO
3HauYeHUs PYHKIMU Ha OTpe3Ke?

19. CocTaBbTe aNrOpuTM HUCCIEAOBAHUS U MOCTPOEHUs rpaduka QyHKIUU C MMOMOIIbIO
IIPOU3BOJTHOM.

20. Kak HailTu BepTUKaIbHYIO aCUMNOTOTY rpaduka GyHKIUU?

FRBROO~NOORA~WNE

KonTpoabHas padora

Oo0si3aTeJIbHAS YACTh

Ilpu pewenuu 3adanun 1-4 3anuwiume npasuibHLIL omeem U3 Yemovlpex
nPeoN0IHCEHHBIX.

1. Yemy paBHa npou3sBoaHas GyHKIHH y=C0S*X?

A)y'=-sin%; B)y'=-2sin’x; B)y'=-2cosx sinx; I') y'=2cos x.

2. 1o xakoit u3 GopMyJ1 BEIUUCISIETCS TPOU3BOIHAS TIPOU3BEACHUS?

u'v—uv’

A) (utv)=u"+v’; b) (uv)’=u’'v+uv’; B) (%)' = — Df(ex) =1 (gx)*g"(x).
3. Pemmre ypasuenue {(x)=0, eciu f(x)=3x? — 6x +4. BeiOepure OTBeT.
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A)1;b)-1;B)4;T) -4.
4. Ha pucynke uzoOpaxkeH rpaduk mnpousBoanoit ¢yukuuu f(X), ompenencHHor Ha

untepBanie (—10; 8). Haiimure xomuvectBo Toyek Makcumyma ¢yHkiuu f(X) Ha oTpeske
[-9:6].

N\ y=r@

=Y

A)5;b)4;B)2; TN 3.

Ilpu eévinonnenuu 3a0anuii 5-8 3anuuiume x00 peuwieHusn U NOJIY4EeHHbLIL Omeem.
5. MartepuaibHas TOYKa JIBHYKETCS IPSIMOJIMHEHHO o 3aKOHY

_ 4 3 4.2 _
x(1) = —17+6" — 41" + 5t =5 (rme X— paccTosiHHE OT TOYKHM OTcueTra B MeTpax, t—

BpeMs B CEKYHJaX, U3MEPEHHOE C Hayvaja JBWxkeHHs). Hainure ee ckopocth (B M/C) B
MOMEHT BpemeHu ! = 3 C.
6. (2 6ama) Ha pucynke m3zo0paxén rpaduk ¢pynkmuu Y= f(X) n kacareiapHas Kk HEMY B
TOYKe ¢ abcruccoit Xo. Haiimure 3nauenne nponsogHon ¢pyHkimu f(X) B Touke Xo.

VA

3

LA

a7 73 ]

x=2)(x+3)

(x-8) >0

7. Pemimre HEPABEHCTBO:

JdonoHuTEeIbHASA YaCTh

Ilpu evinonnenuu 3a0anua 9 3anumiume xo00, 000CHOGAHUE PeUIeHUA U NOTYYEHHbLI
omeem.

8. ®upme «CamoBoa» BBIIEIAIOT YYaCTOK 3eMJd Tuioriaapio 100 M2, [Ipennararot yeTeipe
ydacTKa pa3HbIx pa3mepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoit yuacTok o400OpUT JUPEKTOP
bupmbl «CaoBO», YIUTHIBAS, YTO HEOOXOAUMO OYJIET MMOCTABUTH 3200 MO MepUMETpy?

Ne7. 3a0anue k pazoeny « MHo2ozpanHuKu u meaa 6PaAULeHU)
Teoperuyeckne BONPOCHI:

1. Tlponomxute onpenenenue: «KMHOMOrpaHHUK — 3TO...».

2. llpomomxure onpenenenue: «[Ipuszma — 3t0...».

3. Ilpomomxure onpexnenenue: «lIpsmoyroapHbIi napamieaenunes — 310. .. ».
4. Tlpomomxure onpenenenue: «Ky6 —3to...».
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5. Ilponmomxure onpenenenue: «llupamuaa —370...».

6. CdopmynupyiiTe CBOMCTBO O MPOTUBOJIEKAIIUX TPAHIX NapalyIesIenuIe/1a.

7. CdopmynupyiiTe CBOMCTBO O JUArOHAIAX Mapaslieienue/a.

8. CdopmynupyiiTe CBOWCTBO O AMAroOHAIW U JIMHEHHBIX pa3Mepax MPSIMOYTOJIBHOTO
napasuiesienunesa.

9. Kakas nmpu3ma Ha3bIBaeTCs MPSMOiL?

10. Kakas mpu3ma Ha3bIBaeTCA MPABUIIbHOM?

11. PackpoiiTe NOHATHE «IIpaBUIbHAS TUPAMUAD.

12. Yro Takoe anodema npaBUIbLHOW MTUPAMUIBI?

13. B yem oTnuume NOJHOM MOBEPXHOCTU MPU3MBI OT MOJTHON MOBEPXHOCTU MTUPAMUIBI?
14. Chopmynupyiite TeOpeMy O BRIUUCIEHUN OOKOBOM MOBEPXHOCTHU MPSIMOM MPU3MBI.

15. CopmynupyiiTe TeopeMy O BBIYUCICHHUH OOKOBOM TOBEPXHOCTH MPaBUILHOM
UPAMUJIBIL.

16. HazoBure npeameTsl U3 Bamied NpoeCCUHOHATBHOU AESITENbHOCTH, KOTOPhIE UMEIOT
(opMBbI MHOTOTPAaHHUKOB.

17. Kakne MHOTOTpaHHUKH Ha3bIBAIOTCA TpaBWiIbHBIMH? [lepeuncnure mnpaBUIbHBIC
MHOTOTPaHHUKH.

18. IIponomxkute onpenenenne: «LlummHap — 310...».

19. Tlponomxkute onpenenenne: «Konyc — 3t10...».

20. ITpomomkuTe ompeaencHue: «Y CeUeHHBIN KOHYC — 3TO. ...

21. IIpomomkute onpenencHue: «lllap — 3to...».

22. Yo sBNSETCS BHICOTOM YCEUEHHOT0 KOHYyca?

23. UTo sIBNISIETCS OCEBBIM CEUEHUEM LIMJIMHIPA, KOHYCa, YCEUEHHOTO KOHYca, 1mapa?

24. TlepeuncnuTe eIMHUIIBI U3MEPEHUS IJIOMIAIU, O0BEMA.

25. Yemy paBHO OTHOIIIEHUE IUIOMIAACH TOBEPXHOCTEH MOI00HBIX (PUTYP B IPOCTpPaHCTBE?
26. UeMy paBHO OTHOIIIEHHE 0OBEMOB MOJOOHBIX (PUTYp B MPOCTPAHCTBE?

27. HazoBute mpeaMeTsl U3 Baied npodeccuoHaIbHOM JesSTEIbHOCTH, KOTOPhIE UMEIOT
(hOpMBI TEI BpaIlleHUS.

KonTposbHas padora

Oos13aTesIbHAS YACTh

Ilpu pewenuu 3a0anuit 1-4 3anumume npasuIbHLIL omeem U3 Uembvlpex
npeoI0HCeHHbIX.

1. B xakux eguHUIIAX U3MEPSETCS IUIONIaAh TOBEPXHOCTH MHOTOTpaHHUKA?

A) B rpagycax; b) B Merpax; B) B kBaagpatHbix MeTpax; [') B IByrpaHHBIX rpagycax.

2. ITmomramb GOKOBOM MOBEPXHOCTH MPU3MBI BEIYUCIIAETCS 10 (hOpMYyJIE:

A) S = S601( +2 SOCH-; B) SGOK :POCH*H; B) S = BGOK + S SOCH; F) S60K :2POCH*H-

3. Uto sIBNsIETCSI OCEBBIM CEYEHUEM YCEUEHHOTO KOHyca?

A) paBHOOEIpeHHBIN TpeyronbHUK; b) paBHOOenpenHas Tpanemus; B) npsmoyronpauk; I)
MPSIMOYTOJIbHAS TpANeIusl.

4. Kakas ¢urypa mosydaeTcsi mpu BpalieHUH MPSIMOYTOIBHOTO TPEYTOJbHUKA BOKPYT
OJTHOT'O U3 CBOUX KAaTETOB?

A) konyc; b) yceuennslit konyc; B) nupamuna; I') yceuenHas nupamuja.

Ilpu evinoanenuu 3ad0anuii 5-8 3anuuiume x00 peuwteHus u NOJAY4EeHHbLI Omeem.
5. PeOpo ocHOBaHMSI MpaBUIBLHOW TPEYroyibHOM mupamuabl 3 M, anodema 6mM. Haiinure
oAb OOKOBON MOBEPXHOCTH MTUPAMUIBI.
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6. [IpsMOyroJbHUK CO CTOpoHaAaMU 8CM M 3CM BpallaeTcsi BOKPYT OOJBIIEH CTOPOHBI.
Haitnure o0beM, miiomiaan O0KOBOM M MOJHON MOBEPXHOCTEHN MOJIyYEHHOTO Tea.

7. BeaucnuTh MOBEPXHOCTh KPOHBI KyCTapHUKaA, uMeromero ¢popmy mapa paauyca 0,5 m.
B oTBeT 3anmmimmTe 4nucio, ASJICHHOE Ha 7.

Ne8. 3aoanue k pazoeny «Ilepeooodpaznas pynkyuu, ee npumenenuey
Teoperuyeckne BONPOCHI:

[Tponomxkute onpenencnue: «Dynkuus F(X) Ha3pIBaeTCS ... ».
PackpoiuTe reoMeTpUUECKAN CMBICI OIIPEACIIEHHOTO UHTErpaa.
[Iponomxure onpeneneHue: «KpuBonnHeHas Tpaneuus — 3To. ...
Chopmynupyitte dopmyny Herorona-JleliOnuia.

B uewM 3axmrouyaeTcst oOumii Buj BceX nMepBooOpa3HbIX?
Ilepeuncinre mpaBuia BEIYACIEHUS HHTETPAJIOB.

ok owdE

KonrpoabHas padora

Qo0s3aTeIbHASA YACTD

Ilpu pewenuu 3a0anuit 1-4 3anuuwiume npagunvHovlil Omeem u3 yemolpex
npeodI0HCeHHbIX.

1. Jlns xakoit u3 pynkumii pyakums F(x)=x3-3x%+1 sapigercs nepBooOpasHoii?
A) f(x)=3(x2-2); b) f(x)=3x(x%-2); B) f(x)=3x2-6x+1; I') f(x)=3x%-6x.

2. Nana ¢ynkuus f(x)= 3x2+1. Uemy pasna F(1)

A)2:B)4;B)6:T) I-.

3. O0mwui Bua Bcex MepBo0o0Opa3HbIX s f(X)=Sinx?

A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.

4. BBIYMCIINTE ONPEIENEHHBINA UHTErpa [ 12 xdx.
A)-1;b) 1;B)-1,5;T) L,5.

Ilpu evinonnenuu 3a0anuii 5-8 3anuwiume x00 peuwieHus U NOJYYEHHBLIL OMEE.

5. SIBnsercsa mu F(x)=x3-3x+1 nepsooOpasnoit mia Gpyrkumu f(x)=3(x3-1)?

6. 3anaiite nepsooOpasnyro F(x) aus ¢pynkiun f(x)=3x%-2X, €ClM U3BECTHBI KOOPAUHATEI
touku M (1, 4) rpaduxa F(x).

7. Ha pucynke n3obpaxen rpapuk ¢pynkuuu Y=Ff(X), onpeaenéunoit Ha HHTEpBae

(—3; 11). Haiiaute HauMenbItee 3Hauenue Gpyukiuu f(X)Ha otpeske [2; 9,5].

4 y=flr) | |

AR =
] / '\lll
NN /] \J
\/ [\/] ]

8. Ha pucynke u3obpaxen rpapuk Hekotopoit pyHkimu Y=Ff(X). [Tloap3ysick puCyHKOM,

B, 1

y 5
BBIYMCIIUTE ONPE/IEIEHHBIA HHTErpa [ L f(x)dx.
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Ne9. 3a0anusn k pazdeny «Cmenenu u kopnu. Cmenennasn Qynkyusn»

Teoperuyeckne BONPOCHI:

1. CdopmynupyiiTe onpenesieHue CTeNeHHON (QYHKITUH.

2. llepeuncinure cBOWCTBA CTENEHHON (YHKIMH C LEIBIM IIOKA3aTEIIEM.

3. llepeuncinure cBOWCTBA CTENEHU C JEHCTBUTENBHBIM MTOKa3zareneM. [Ipuseaure
IPUMEPBI.

4. Ilepeuncnure cBOICTBa KOPHS HaTypajbHOU creneHu. [IpuBeaure npumepsl

5. Ha uto HeoOx01MMO 0OpaTUTh BHUMAHKE P PELICHUN UPPALMOHAIBHOTO YpaBHEHMUS
YETHOM CTEIIECHU?

6. Uemy paBeH KOpEHb YETHOM CcTENEHU U3 oTpHuiarensHoro yncna? [lpusenure mpumep.
/. YeMy paBeH KOpeHb HEUETHOM CTENEHHU U3 oTpuuaTeiabHoro uncna? [lpuseaure
pumep.

8. Ha urto crout 00paTUTh BHUMAaHKE TIPH PEIICHUU UPPAIIHOHATBHBIX, JPOOHO-
PAlMOHAIIBHBIX YPAaBHEHNUW U HEPABEHCTB?

KonTpoJanHasi padoTa

Oo0s13aTeIbHAsA YACTh

Ilpu pewenuu 3ad0anuit 1-4 3anumume nNPABUNLHLIIL OmMeem U3 Yemblpex
nPeo10HCEHHBIX.

1. Mexay KakuMH IByMsI HATypaJIbHBIMHM YUCIIAMH HAXOJIUTCSI YUCIIO V19?
A)19u20;b)2u3;B)18u19;I")3 u4.

2. Onpezenure KOPeHb ypaBHeHus x°=125
A)3.;b)-3;B)-5;T) 5.

3. Pacnioniokute B mopsiJiKe BO3pacTaHUs yucia: 2; i/g, V17
A)2;3/5 V17, B) 2; V17; 3/5; B) 3/5; 2, V17, T) Y17, 2; 5.
4. YMHOXKast YACJIa ¢ OAUMHAKOBBIM OCHOBAHUEM, UX CTEIICHH. . .7
A) yMHOXKaeM;

b) nenuwm;

B) cknanpiBaewm;

I') otHuMaeMm.

Nel0. 3a0anue k pazoeny «llokazamenvnan pynkyus)
Teopernyeckne BONPOCHI:
ChopmynupyiiTe onpeaeeHne moka3aTeabHON (QYHKITHH.
[lepeuncnure cBOICTBa MOKa3aTeNbHON (QYHKIIUU.
[lepeunciute crnocoObl pelieHus: MOKa3aTeIbHbIX YPaBHEHUN.
CdopmynupyiiTe mpaBUIIO pelIEHUs MPOCTEUIINX MOKA3aTeIbHBIX HEPABEHCTB.
B dem 3akmtouaercs rpadudeckuii crocood pemeHus: ypaBHEHUH.
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6. IlpuBenure npumep (YHKIMOHAIBLHON 3aBUCUMOCTH MOKa3aTeIbHON (GYHKUUHU U3
pEabHOM KU3HH.

KonTpoJbHasi padora

Oo6s3aTeILHAS YACTD

Ilpu pewenuu 3adanun 1-4 3anuwiume nPaguUIbHLIL OmMEem U3 Uembvlpex
npeodI0HCeHHbIX.

1. Ilpu xakoM 3HaueHUH a QyHKIMS y=a* ObIBaeT Ha BCEil 00IaCTH ONpeaeneHus?

A) a=§; b) a=8.25; B) a=%; I) a=V/3.

2. Ha pucynke n300paxén rpaduk ¢pynkuuu Buaa f(x)=a*. Haiigure 3nauenue f(2).
YA

=y

o
A) 25.; b) 5; B) 32; I') HeT BepHOTO OTBETA.

3. OyHkuus 3aaaHa GOpMyIIOH: f(x)=(§)x. Yemy pasHo f(-2)?
A) = B)-4;B) 4 T) V2.

1 x—13
=3.
4. KopeHb ypaBHEHUS (9) ?
A)12,5;b) 13; B) 14;T') 15.

Ilpu ¢vinonnenuu 3a0anuii 5-8 3anumume x00 pewteHusA U NOJIY4YEeHHbLIL Omeem.
5. Haiimure KOpeHb ypaBHeHus 3% 2-5*3*=12
6. CKOJIBKO LIENBIX PEIICHUM NMeeT HepaBeHcTBo 1<7x1<49?
— 25—8)( —x2
/. Halimute TOuKy MakcumMyma (yHKIIUU y ’
8. B xome pacmama pagMOaKTUBHOTO H30TOMA €T0 Macca YMEHBIIAETCS IO 3aKOHY

m(t) =mg-27"7,
rie Mo— HadajgbHas Macca M30TONa, t— BpeMs, MPOINEIIIEE OT

HayaJbHOIO MOMEHTA, | — IEepuoJ noJiypacnajaa. B HayaJbHbIE MOMEHT BPEMEHH Macca
m3oromna 184 mr. Ilepuon ero moisypacnanaa cocrasisier 7 MuH. Haliure, yepe3 CKOJIBKO
MHUHYT Macca u3otona OyaeT paBHa 23 MT.

JIOMOJTHUTEJIbLHAA YACTh
IlIpu evinoanenuu 3ad0anusa 9 3anumiume xo00, 000CHO8aAHUE PeUIEHUA U NOTYUEHHDLI
omeem.

—-2x=0
9. Pemure rpaduuecku cucteMy ypaBHEHUI: {}; _ 21( — 0
Nell. 3aoanue K pazoeny «/locapugpmuor. Jlocapugpmuueckas pynkuyusn»
Teopernyeckne BONPOCHI:
1. Cdopmynupyiite onpeaeneHue Jorapu@mMuueckoi GyHKIIH.

73



[Tepeuncnure cBoiicTBa Jorapupmudeckon PyHKIIUH.

[Iponomxkure onpenenenue: «Jlorapudm —3to...».

Yemy paBeH jorapudm mpousBeaeHus?

Yemy paBeH jorapudm 4acTHOTO?

[IpuBenute mpuMepsl JorapuGMUUECKON CIUpaN B IPUPOJIEC U B OKPYKAIOIIEM MUDE.
Ha 4to ctouT 00paTtuTh BHUMaHUE MPU PEIICHUU JIOTapU(PMUUIECKIX U YPAaBHEHUH U
HEpaBEHCTB?

6. Ilepeuncnute ciocoObl pelIeHus Jorapu(MUIECKUX YPABHEHU.

7. CdopmynupyiiTe IpaBUIIO PEIICHUS MIPOCTEHIINX JIOTapU(PMUIECKIX HEPABCHCTB.

8. B uem 3axmtouaetcs rpaduueckuii cnocod penieHus: ypaBHeHHH.

6. [lpuBenute npumep (PyHKIIMOHATBHON 3aBUCUMOCTH JOTapuMUUECKOU (DYHKIMH U3
pEabHOM KU3HH.

No ko

KonTposabHas padora
Oos3aTeIbHAS YACTD
IIpu pewenuu 3a0anuit 1-4 3anumwume npasuibHLIL omeem U3 Uemvlpex
npeoI0HCeHHbIX.
1. Kakas u3 pyHKIMII Bo3pacTaeT Ha Bceil 00s1acTu onpeneacHus?
A) f(x)=log: x; bB) f(x)=0,7%; B) f(x)=x? I) f(x)=log: x.
2

A) (-7;1,5); B) (-o0; -1,5), (7; +0).; B) (-1,5; 7); ') (-00; -7), (1,5; +o0).
3. PacnoJio’)KuTh B MOPSJIKE B03paCTaHI/I${' logg 5 4; logo 5 0,4, 10805 i.
A)loggs 4 logys0,4;logg 5 ; b) logg s 4;logg 5% log0 5 0,4;

B) log,, 5% log0 50,4;108¢ 5 4 ') logg 5 0,4, log0 5 ; logg s 4.

4, HaI/II[HTe KOPEHb yPaBHEHUSI 10g4 (5—x)=2.

A)11;Bb)-11;B)-3;T) 3.

JlonoJHUTEIbHAS YACTh

Ilpu eévinonnenuu 3a0anus 9 3anumume xo00, 000CHOGAHUE PeUIeHUs U NOJYUEHHDLIL
omeem.

9. Pemure rpaduuecku cuctemy ypaBHeHHﬁ:{y +2x = logs 135 ~ logs 5
2y —3x=6

Nel2. 3a0anue k pazoeny «Muoixcecmea. Inemenmol meopuu 2pagoe)

Teopernyeckne BONPOCHI:

CdopmynupyiiTe onpeaesieHne MHOKECTBA.

[Tponomxure onpenenenue: «OO0beTUHEHNE MHOXKECTB — 3TO. ..»

[Iponomxure onpenenenue: «llepeceyeHre MHOXKECTB — 3TO. ..»

[Tponomxkure onpeneneHue: «PazHOCT, MHOXKECTB — 3TO. ..»

N3006pa3ute 0ObeIMHEHNE JBYX MHOXKECTB Ha Kpyrax Jiiepa.

N300pa3ute nepeceyeHne TpeX MHOXKECTB Ha Kpyrax Dumepa.

Chopmynupyiite onpenenenue rpada. Uto HazpiBaeTCs BepIInHOM, pebpom rpada?

Kaxk nHaiiTu cTenenp BepimHbl rpada?

HazoBuTe oTAMYUTENbHBIE YEPTHI TOJHOTO U HEMOJIHOTO IpadoB.

10 HazoBuTe OTAMYUTENBbHBIE YEPThI CBSI3HOTO U HECBSI3HOTO TpadoB.

CoNok~wNE
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KonTposabHas padora

Qo0s3aTeIbHAS YACTD

Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasuibHbLil OMEEm U3 Yemaulpex
npeodI0HCeHHbIX.

1. Kakas onepanus n3o0pakeHa Ha Kpyrax Ditiepa?

A B

A)E=A4UB;B)E=A4nB;B)E=4\5T)E=A-B.
2. Kakoit rpad npencrasien?
A) nonnseii; b) HenonHeiil; B) JIEPEBO; I') HyJieBOi.
3. [Tarepo pabounx BCTPETHIIUCH MPHU BHICAAKE I[BETOB B KIIyMOBI. CKOJIBKO BCEro OBLIO
CIEJIaHO PYKOIIOKATUHI
A)10;Bb) 11;B)5;T) 6.
4. Onpenenute cTeneHb BEpIIUHbI B:
A

E F

A)8;b)11;B)3;1)5.

Nel3. 3aoanue k pazdeny «Inemenmuvl KOMOUHAMOPUKU, CHIAMUCMUKU U MEOPUU)
eéeposmuocmen

Teopernyeckne BONPOCHI:

[Iponomxute onpeaenenue: «Ciydyaitnoe coObITHE — 3TO...». [IpuBenute npumep.
[IpuBenuTe nprMep JOCTOBEPHOTO COOBITHS.

[IpuBenuTe npuMep HEBO3MOKHOTO COOBITHSI.

[Iponomxure onpeneneHue: «BeposTHOCTh CIy4allHOTO COOBITHS — 3TO...)».
ChopmynupyiiTe mpaBUIIO HAXOXKACHUS CIOKEHUS BEPOSTHOCTEH.
CdopmynupyiiTe mpaBUII0 YMHOKEHHUS BEPOSTHOCTEH.

Kax naiitu cpennee apupMeTnueckoe YMCIOBOTo psiga?

Kaxk HaliTu MeauaHy 4uciI0BOro psaa?

Kak Bprumciisiercst pazmax 4ucioBOro psaa?

0. Anig yero HyXHbI AMarpaMmsbl, rpaduku? Ilepeurciute BUABI IUarpaMM.

1. ITIpuBeauTe NpUMEpHI NPOSBICHUS 3aKOHA OOJIBIINX YUCEN B PUPOJIHBIX SABJICHUSIX.
12. ITpuBeauTe npuUMeEpPbI MPOSBICHUS 3aKOHA OOIBIINX YMCE B OOLIECTBEHHBIX SIBJICHUSX.
13. Yto uzyyaer craTuCTUKA?

14. ITponomxute onpenenenue: «CoyeTaHue — 310...».

15. IIpopomxute onpeaeneHue: «Pa3menieHue — 3To. .. ».

16. IIponomxute onpenenenne: «llepectanoBKH — 3TO...».

17. IlpuBeauTe npuMep MHOKECTBA U3 PEAIbHOM KU3HU.

18. IlpuBeauTe nmpumep orneparuu nepeceueHus MHOKECTB.

19. IlpuBeauTe npumep onepanuy 00beTUHEHUS MHOKECTB.

20. IlpuBenuTe mpumep onepanuu pasHOCTH MHOXKECTB.

21. PackpoiiTe NOHATHUS «Tpady, «IAEPEBO», KITUKID.

HBRO©OoOo~No AWM E
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KonTposabHas padora

Qo0s3aTeIbHAS YACTD

Ilpu pewenuu 3adanun 1-4 3anuwiume npasuibHLIL Omeem U3 Yemovlpex
npeodI0HCeHHbIX.

1. KomOumHaTopuka — 3TO pa3/iesl MaTeMAaTHKH, OTBEYAIOIIMI Ha BOIPOCHI CKOJIBKUMU
croco0amMu MOKHO BbIOpATh SJIEMEHTHI ...

A) 3aJaHHOrO KOHEYHOTO MHOXecTBa; b) OeckoHeuHOro MHOXecTBa; B) mro6oro
MHOkeCTBa; [') HppalMoHaIbHBIX YHCEIL.

2. CoenuHeHUsT W3 N SJIEMEHTOB, OTIMYAIOIIMECS IPYr OT Apyra TOJIBKO TMOPSIKOM
PaCIoJIOKEHUS B HUX 3JIEMEHTOB, HA3bIBAIOTCS:

A) niepectanoBkamH; b) couetanusimu; B) pasmemienusmu; ') KoMOMHAITUSAMH.

3. Yucno Bcex BO3MOKHBIX Pa3MeIlleHU BBIYUCIISIETCS IO (popmyie:

A) A =n(n—m); b) A =n(n—1)..(n—m+1); B) A} =

n(n+m)

4. I'pynnupoBKa — 3T0. ..

A) ymnopsaoyeHue €IMHHI COBOKYIHOCTH 10 MHpu3HaKy; b) pa3OueHue enuHun
COBOKYIIHOCTH Ha Tpynmbl MO MpU3HAaKy; B) o0000menue eauHu4HbX (akTtoB; )
000011IeHrEe eTMHUYHBIX TPU3HAKOB.

n!

(n—m)!;

I) Ay =

Ilpu évinonnenuu 3ad0anuii 5-8 3anumwiume xo00 pewieHus u NOJIYYEHHbLI OMeEem.

5. B cpeanem u3 2000 caoBbIX HACOCOB, MOCTYMUBIIMX B MPoAaxy, 6 moarekatot. Haiinure
BEPOSATHOCTH TOTO, YTO OJIMH CIIy4ailHO BRIOPaHHBIN JJIs1 KOHTPOJISI HACOC HE OATEKAeT?
6. CpaBHUTBH BCXOXKECTb CEMSH JIFOOBIX TPEX BUJOB OJHOJETHHX LIBETOB 3a MOcieaAHue 3
rojga. CocTaBUTh [uarpaMMy IO HaIeHHBIM JaHHBIM. C/1es1aTh BEIBOBI.

7. LlBeToBOAY MpEMIOKWIM YKPAaCUTh KIymMOy IBeTaMu, Ucnoiyib3ys 3 Buaa. CKOJIBKO
pPa3IMYHBIX BApUAHTOB €CTh Y IBETOBO/AA, €CJIU €CTh BHIOOP M3 5 BUIOB pa3HOM paccajibl?
8. CKOJIbKMMH cIOCO0aMU MOKHO NTOCAIUTh 4 KyCTapHHUKA B OJIUH PsiA?

Nol4. 3a0anue k pazoeny « Ypaeuenusa u nepagencmea)
Teopernuyeckue BONPOCHI:

Uto Ha3bIBaeTCsl ypaBHEHUEM ?

UTO 3HAYUT PENINTh YpaBHEHUE?

Uto Takoe KOpeHb ypaBHEHHUS?

Uto Ha3bIBAETCSI HEPABEHCTBOM ?

UTO 3HAYUT PEIINTH HEPABEHCTBO?

B dem 3akntouaercs «MeToJ UHTEPBAJIOB» ?

UTo Ha3bIBAETCS PEIICHUE CUCTEMbl YPABHEHUI?

YTO 3HAYUT PEMINTH CUCTEMY YPABHEHUI?

[Ipu pemenny kKakux ypaBHEHHU U HEPABEHCTB, CJIEAyeT OOpaTUTh BHUMaHUE Ha
O6J’IaCTB JIOTTYCTUMBIX 3HAYCHU?

10. IlepeuncnuTe ciocoObl pelieHus] ypaBHEHUI.

11. Ilepeuuncnaure criocoObl pelIeHNs] CUCTEM YpaBHEHUM.

CoNoOaRrwdE
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KourpoanHast padora
Oo0s13aTeIbHAS YACTH

Ilpu pewienuu 3a0anuit 1-4 3anumiume npasuibHulIl OMeEeEm U3 Yemoipex

npedﬂoofceuﬂblx:

1. Kaxkoe u3 uncen aBiseTcss KOpHeM ypaBHeHuUs logy(x+1) = 1

A)-1;b)2;B) 1;1I)0.

2. Kakue 3 ypaBHEeHU UMEIOT 00Jiee OAHOTO KOPHSA?
A) x%-6x+5=0; B) 3*?=9; B) (x-4)(x+3)(x-8)=0; I') 2x-7=0.

3. Onpenenurte BUJ ypaBHEHUS

vV—=32—x=2.

A) munetinoe; b) kBagpartHoe; B) uppanronanbHoe; ') parmoHansHoe.
4. Onpeenure HaMMEHBILEE LIEN0E PEIEHHE HepaBeHcTBa 5¥12<1?

A)-3;b5)0;B)3; 1) -4.

Ilpu évinonnenuu 3a0anuii 5-8 3anuwiume x00 pewteHuA U NOJIYYEeHHbLIL Omeem.
5. Halinure KOpeHb ypaBHEHUS | x-3 | =2

x—y=28,

6. Pemmute cucteMy ypaBHeHU {2x " 16.

7. Pemmre HEPaBEHCTBO

2x% — 5x
x—3

<.

8. Pemmte ypaBHenue (2x — 3)V3x2 — 5x — 2=0

Paznen 1. IloBTOpeHue Kypca MaTeMaTHUKH OCHOBHOM IIKOJIbI

Tema 1.1 Heab u 3a1aun MaTEMAaTUKHU NIPU OCBOEHHH Npodeccuu

MHoOKeCTBA U JIOTHKA

1. | Tema 3ausTust

[lenb u 3a1a4n MaTEMATUKA IPU OCBOCHHUU CITEIIUATIbHOCTH.
MHoxXecTBa 1 JIOTHKA

2. | Conep:xaHue TeMbl

[{esnb m 3a7a4uM MAaTEMATUKKU IPU OCBOEHHUM CIIEIIUATIBHOCTH.
ba3zoBpie 3HaHMS W yMEHMS [0 MaTeMaTUKE B
npodeCCUOHAILBHOW W B TOBCEAHEBHOW JCATEIBLHOCTH.
MHoO)keCTBO, oOIepaluyu HaJ MHOXECTBAMH, JAUarpaMMbl
Diinepa-BenHa. Hcnonb3oBanue TEOPETUKO-
MHOXKECTBEHHOI'O0 ~ ammapara JJid ONWCAHUSA PEabHbIX
MPOIIECCOB U SIBJICHUH B MPOGECCHOHANTBHON IEATETLHOCTH,
IIPY PELICHUH 3a4a4 U3 IPYTUX AUCHMUILUINH

3. | Bun zansarus

KomOunmnpoBanHoe

MEPOIPUATHN

DopMbl @poHTaIbHAS, TPYTIIIOBAst
4 | Oprammuamyu
" | yueOHOM
JEeSITENbHOCTH
OBpucTHYecKas Oecea Uil aKTyanu3aluy 3HaHUH.
IIpuem «Borpoc-oTBeT».
5 Tunet oneHounbIx | - OOywarommecss paboOTalOT Tpymnmax wmajoro cocrasa (3-4

yenoBeka). ['0ToBAT crmcok oTBeTOB Ha Bompoc «Kak moryt
NPUTOJIUTHCS 3HAHUS U YMEHUS (KaKUE) [0 MAaTEMAaTUKE B Pa3HbIX
npodeccusix M cnermanbHOCTAX?Y.  (Kakmod  rpymme
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npejyiaraeTcsi  BbIOpaTh MO JKPEOMIO CIMCOK Tpodeccuil/
CHeLUATbHOCTEN ).

LIpeonacaemvle npogheccuu/ cheyuanvnocmu:

MPOJABell; yYUTEb HAUalIbHBIX KJIACCOB; OyXrajirep; BOAWTEINb;
NpeNPUHIMATENB; Bpad; BOCIHTATENb; TeO/Ie3UCT; (humocod;
MOHTQXHUK CBS3U; POOOTOTEXHUWK; OJiorep; TEpPEBOIUNK;
ABTORJICKTPHK; KOHAWUTED; TOBAP; TOKAPb; ITYKATYP; IMEKTPUK U
Ap.

OOydJarommuecs: pabOTalOT B TPyIMax, MPEAiaraloT CBOU
pellieHrsl, TOTOBSITCSI OTBEYATh, TPEACTABISS BBIOPAHHBIC
npodeccurt/ CrieIaIbHOCTH.

- [IpemiararoT cBOM OTBETHI, OTBEYAIOT HA BOIPOCHI IPYT IPYTa.
[IpeacTaBuTeny Qpyrux rpymi AOTOIHSIIOT

TBOpYECKHI OTYET IO BBITOJHEHHUIO 33/IaHUS: C TOMOIIBIO

3amaHus Uit o
caMocTosTebHore | ArPaMM Diinepa onmcarb MEKIIPE/METHbIE CBA3H MATEMATHKH
C IpyTMMH TUCIMIUTMHAMU, TIOBCETHEBHOM YKU3HBIO U Oy TyIICH
BBITIOJTHEHUS .
PO eCCHOHATLHOM JIESITEIbHOCTHIO
Tema 1.2 Uncsa u BIYUCICHUS
Tema 3ansTHs UYyicia ¥ BBIYUCIIEHUS
HarypaneHbie u uenble uyucia. [Ipu3Hakd AETMMOCTH LIENBIX
gyucen. Pannonansubie uncia. OOBIKHOBEHHBIE U JCCITUYHbBIC
IpoOu, TMpOIEHThl, OECKOHEYHbIE MNEePUOANYECKUE pPOOH.
Conepratiie Apudmerrnyeckue omnepanuu C paLMOHANBHBIMA  4HCIAMY,
TOMEL npeoOpa3oBaHUsl YHUCJIOBBIX BBIpaKEHUM. JleHCTBUTENBHBIC
yucna.  PanuoHanbHble W MpPpALMOHAJIBHBIE — YHUCITA.
Apudmernueckue omnepanydu ¢ JACUCTBUTEIbHBIMU YHCIIAMHU.
[TpubnmxkEHHbBIEC BRIUMCICHUS, TTPaBUIa OKPYTJICHUS, MPUKUIKA
U OIICHKA pe3yJibTaTa BEIYMCICHUHN
Buibl 3aHsTHS KombunnpoBaHHOE
®opmsbl @poHTaNbHAA, UHIMBUIYATbHAS (TIPH JKEJTaHUU 00YYarOUUXCS
OpraHu3aluu paboTaTh CaMOCTOSTEIHHO)
y4ueOHOMI
NeSTEeIbHOCTU
Turbl ®ponTtanbHbli orpoc. [Ipuemsr: «Haiiaure ormmoKy», «BcraBbTe
OLIEHOYHBIX IIPONYLLIEHHBIN AIeEMEHT». Perenne 3amau
MEPONPUSITUN
Pemienne 3aa4 M BBINOJHEHUE 33/1aHUN M3 Y4eOHBIX MOCOOWI U
3amanus s O0P, [omymieHHbIX K  HWCIHOJB30BAHUIO TIPU  pealn3alyu
CaMOCTOSITEJIFHOTO | 00pa30BaTebHBIX  MPOIPpaMM  CPEIHEro  MpodeCcCHOHATBHOTO
BBITTOJTHEHUS o0pa3oBaHus, pealM3yeMbIX Ha ©0a3e OCHOBHOIO  OOIIEro
00pa3zoBaHus
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Tema 1.3 ToxaecTBa M TOKIECTBEHHBbIE IPe00pa3oBaHus Y paBHEHMs, HEPABEHCTBA

H UX CUCTEMBI

Tema 3augTus

ToxaecTBa M TOXKIECTBEHHBIE MPEOOpa3oBaHUs YpaBHEHUS,
HEPABEHCTBA U MX CUCTEMBI

Conepxanue
TEMBI

ToxxmecTBa W TOXACCTBEHHBIC MPeoOpa3oBaHUs. YpaBHEHUE,
KOpEeHb ypaBHeHUsd. HepaBeHCTBO, penieHue HEpaBEeHCTBA.
Meron unTepBasioB. Pelenue nensix u JpoOHO-paliMOHaTBHBIX
YPaBHCHU © HEPABEHCTB. [IprMeHEHHWE ypaBHEHHH U
HEPABEHCTB K PELICHHUI0 MAaTEMATHYECKHUX 3a/1ad W 3a/1ad U3
pa3NMYHBIX 00JacTel HAyKW W peaibHOM kU3HU. CHCTEMBI U
COBOKYIHOCTH pPallMOHAJIbHBIX YPABHEHWM U HEPABEHCTB.
CucreMsbl JIMHENHBIX ypaBHEHHN. Pemenne npukiagHbeIx 3a1ad
C ITIOMOIIIBIO CUCTEMBI JIMHENHBIX YPABHEHUN

Bunsl 3anartusa

Kombunuposannoe. [loBTopeHue npoilieHHOro. 3HakoMCTBO €
MPUKJIHBIMU aCTIEKTaAMU MaTEMaTHKH, 3aTPArHBAOILMMH BOIPOCHI
(PMHAHCOB, SKOHOMUKH, OKPYKAOLIEN Cpebl, THPOPMAIIMOHHON
PaMOTHOCTH, TEXHUKHU U TEXHOJIOTHUIA

dopMbl
OpraHHu3aluu
y4ueOHOMI
JEATEIbHOCTH

®dpoHTaIbHAS, MHAUBUAYATbHAS (TIPHY JKEJIAaHUHU 00YJarOIITIXCS
paboTaTh CaMOCTOSTEIIHHO)

Turnbl
OLIEHOYHBIX
MEPOIPUATHI

@OpOHTAIBHBIN ONPOC I AKTYJIU3ALUU 3HAHUM.

bu6moreka IIOK, 10 xnacc, 06a30BbIil ypOBEHb, KOHTPOJIbHAS
pabota no Teme «PemeHue nenblx U APOOHO-PALIMOHATBHBIX
ypaBHEHUH M HepaBeHCTB» (KpoccBopa «PanuoHaiibHbIE
ypaBHEHUS U HEPABEHCTBAY)

https://m.eds00.ru/1914a389

Yek-muct: OTMETH TOIBKO T€ YTBEP/KIACHUS, KOTOPBIE
COOTBETCTBYIOT ICUCTBUTEIBHOCTH.

- 51 3Har0 OCHOBHBIEC METObI PEIICHUS LIEITbIX YPAaBHEHUIA.

- 51 3Har0 OCHOBHBIE METO/IbI PELLIEHNS LIETIBIX HEPABEHCTB.

- 51 3Ha10 OCHOBHBIE METO/IbI PELIEHHS JPOOHO-PALIMOHAIBHBIX
YPaBHEHUM.

- 51 3Ha10, B 4EM 3aKIIIOYAETCA METO/ NHTEPBAJIOB, U YCIICIIHO
HPUMEHSIO €T0 MPU PELIEHUN JPOOHO-PALIOHAIIBHBIX HEPABEHCTB.

- 5] He UCTIBITBIBAKO 3aTPYAHEHUM IIPU PELICHNN LIETIbIX YPABHEHUN
W/WJI1 HEPABEHCTB.

- $1 He UCTIBITHIBALO 3aTPYAHEHUN TIPH PEIICHUH JPOOHO-
PaLMOHATIBHBIX YPABHEHUI /UM HEPABEHCTB

3amanus s

CaMOCTOATCIIBHOI'O

BBIITOJIHCHMA

Pemienue 3amay v BhIMOJNHEHWE 3aIaHUM W3 YYEOHBIX MOCOOMN U
O0P, f#onymieHHBIX K  HWCHOJNB30BAHMIO TIPU  peau3aliv
00pa3oBaTeNbHBIX ~ MPOTPaMM  CPEMHEro  Mpo(ecCHOHATLHOTO
0o0pa3oBaHMs, peaIM3yeMbIX Ha 0a3e OCHOBHOIO  OOIIEro
00pa3oBaHuUs
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https://m.edsoo.ru/1914a389

Tema 1.5 IlociienoBaTe bHOCTH M POTPECCHH

Tema 3aHsTHS [TocnemoBaTeIbHOCTH U IPOTPECCUHU
[TocnenoBaTrenbHOCTH, CHocoObI 3a/laHus
MIOCIEA0BATENbHOCTEH. MOHOTOHHBIE ITOCIEA0BATEIBLHOCTH.
Conepratiiie ApudmeTrnueckas 1 reoMmeTpuyeckas nporpeccuu. beckoneuyHo
TOMLL yOBbIBaro1asi reomeTpudeckas nporpeccusi. Cymma O€CKOHEUHO
yObIBatOIIeH reoMeTpuueckon mporpeccuu. opmysia CIOKHBIX
npoueHToB. lcnonb3oBaHue mporpeccud Ui pPEHICHUS
peabHBIX 33]a4 MPUKIAIHOTO XapaKTepa
Biibl 3aHATHS KomOunupoBanHoe
®opmsbl OpoHTanbHast, UHIUBUIyTbHAS (TIPY KeTaHUH 00YyJarOIIXCs
OpraHu3aluu paboTaTh CAMOCTOSITEIILHO)
y4ueOHOMI
JESITeIbBHOCTH
OBpucTrideckas Oecena Uil akTyalnu3aluu 3HaHWid. bubnuoTexa
- [OK, 10 knacc, 6a30BbIil ypoBeHb. Ypok DopMmylia CIOKHBIX
S— nporieHToB. Tpenaxeps! https://m.edsoo.ru/c2627eca )
MeporpHATIii Ypok IloBTopenue, 0000lIeHHE, CcUCTEMaTU3allUs 3HAHUMH,
KpoccBopn  https://m.edsoo.ru/49f1b827, gex —  nmct
https://m.edso00.ru/33e6629e
Pemienue 3amay v BBIMOJNHEHNUE 3a/IaHUA U3 YYEOHBIX MOCOOMMA U
3ananus Ui O0P, fmonymieHHBIX K  HWCHOJNB30BAHMIO TIPU  peasu3aliv
CaMOCTOSITENILHOTO | 00pa30BaTElIbHBIX ~ MPOrpaMM  CPEIHEro  MPOQECCHOHATEHOIO
BBITIOJTHEHUS o0Opa3oBaHUs, peaM3yeMbIX Ha 0a3e OCHOBHOTO  OOIIEro
00pa3oBaHus
Tema 1.6. DyHKuuu u rpadpuku
Tema 3ansTHA QDyHKIMU U TpadUKu
@yHKIUA, cnocoObl 3aaaHus ¢GyHkuud. ['padux QyHKUIUU.
Coneprxanue B3aumHo oOpatHbie ¢yHKuud. OOnacTh onpeaeieHus u
TEMBI MHOecTBO 3HaueHui pyHkuuu. Hynu pynkuun. IIpomexyTku

3HAKOMOCTOSIHCTBA. YETHBIC U HEUETHBIE (DYHKIIMU

Bungel 3anatus

KomOuHmpoBanHoe

dopMeI dpoHTanbHAs, UHIUBHIYaTbHAS (TIPH JKEJTAaHUN 00YYarOIHXCST
OpraHu3aluu padoTaTh CaMOCTOSITEIIHHO)
y4ueOHOMI
JeSITETbHOCTH
®poHTaNBHBIN Oonpoc. Yek- JmCT:
T e Bce nu y €051 MOJIyYHIOCH?
170003

e UYro ObLIO cHETaHO XOPOIIO?

OIICHOYHBIX
. e Uto ObLIIO cleNIaHo MI0X0?

MEPOTPUITHIA

[

UTo OBLIO BBIMOJIHUTH JIETKO, & YTO OKA3aJIOCh
HEOKUJAHHO TPYJHBIM?
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Pemienue 3amay v BbIMONHEHWE 3aJIaHUM W3 YYEOHBIX MOCOOMM U

3ananus st O0P, [AOonymieHHBIX K HWCHOJNB30BAHUIO TPU  peau3aliud
CaMOCTOSITEIILHOTO | 00pa30BaTebHBIX ~ MPOrPaMM  CPEIHETO  MPOQECCHOHATLHOTO
BBITIOJTHCHHS oOpa3oBaHus, peaM3yeMbIX Ha 0a3e OCHOBHOIO  OOIIEro
00pa3oBaHus
Tema 1.7. BXogHO# KOHTPOJIb
Tema 3ansTus BxoaHOM KOHTPOJIb
Coneprxanue Boruucnenuss u npeoOpa3zoBaHus. YpaBHEHUS M HEPABEHCTBA.
TEMBI [Tporpeccuu. @yHkiuu u rpaduku
BuibI 3aHSTHS KontponbHas padora
DopmbI NunuBunyansHas
OpraHu3aIuu
y4ueOHOMI
JeSITEIbHOCTU
Turbl O1ieHKa KOHTPOJILHOM PaOdOThI (BXOIHOTO KOHTPOJIS)
OIICHOYHBIX
MEPONPUSITHN
3amanus s Marepuais1 BITP
CaMOCTOSITEIILHOTO
BBITIOJTHEHHUSI

Pazgea 2. Ctenenn u kopuu. CTenenHas, noka3arejbHas 1 Jorapupmudeckasn

bynkuus

Tema 2.1. ApugMeTHyecKuii KOpeHb N-0ii cTeneHn

Tema 3ansTHS ApudmMeTnuecknii KOpeHb N—OW CTENEHU
Conepxanue Apudmernueckuii KOpeHb HATypajdbHON cTeneHu. J[elcTBus C
TEMBbI apu(pMETHIECKUMU KOPHSIMU N—OW CTENEHU

Bunsl 3anartusa

KombunmpoBanHoe

®opmbl OpoHTaTbHAA, UHIAUBUIYATbHAS (TIPU JKEJTAaHUU 00YYarOIUXCS
OpraHu3aluu paboTaTh CAMOCTOSITEIILHO)
y4ueOHOM
JEATEIbHOCTU
Tectupoanue. [Ipencranienre pe3yapTaToB MPAKTUIECKUX padoT.
bubmoreka 1{OK, 10 kmacc, 6a30BbIii ypoBeHb. TpeHaXephi:
Turbl Ypok Apudmernueckuii KOpeHb HaTypaldbHOW CTENEHU
OLIEHOYHBIX https://m.edsoo.ru/fe7fc4db
MEPOIPUITUN VYpok CpolictBa apu(MeTHUECKOT0 KOpPHS HATypaJbHOU
crenenu https://m.edso0.ru/c3389865
https://m.edsoo.ru/444c4b9c
Permienvie 3ama4 v BBITIONHEHUE 337aHU U3 YYEOHBIX MOCOOHMH |
3ananus s O0P, [OnymieHHBIX K HUCHOJNB30BAHUIO TPU  peau3aliuv
CaMOCTOSITENLHOTO | 00pPa30BaTENIbHBIX  MPOrPaMM  CPEIHEr0  MPOQecCHOHATEHOTO
BBIITOJTHCHUS 0o0pa3oBaHWs, pealM3yeMbIX Ha 0a3e OCHOBHOIO  OOIIEro
o0pa3oBaHus
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Tema 2.2. Ctenenn. CtanaaptHasi popma 3anucu 1eiicTBUTEIbLHOI0 YHCJIA

Tema zangTusa

Crenenu. CranaaptHas hopma 3aluCcH JACHCTBUTEIHHOTO YHCIA

Coneprxanue
TEMBI

Crenenp ¢ 1enpiM mokasareneM. CtangapTHas (Gopma 3amucu
AeCTBUTENBHOTO uncia. Vcnonap3oBaHue Noaxoasmmend Gopmbl
3alUCH JEHCTBUTEIBHBIX YMCENl I PELICHHUS MPaKTUYECKHX
3aa4 M NpeAcTaBieHUs] JaHHBIX. CTeneHb C palMOHAIbHBIM
[IOKa3aTEJIEM. CaoiicTBa CTEIEHHU. [IpeoOpazoBanue
BBIPDOKEHUM, CcolepKallluX CTeNeHM C  PallMOHAIbHBIM
noKasaresieM

Bunp! 3ansarus

KomOunupoBanHoe

®opmsbl OpoHTanbHast, UHIUBUIyTbHAS (TIPY KeTaHUH 00YyJarOIIXCs
OpraHu3aluu paboTaTh CAMOCTOSITEIILHO)
y4ueOHOMI
JEeSATEIbHOCTH

@pOoHTAIBHBIN OIPOC 0 MaTepuary noBropeHus. [Ipeacrasnenue

PE3YJBTATOB MPAKTUUECKUX PadOT
Turbl .
OLEHOUHBIX bubmuorexka I[OK, 10 kacc, 0a30BBI  ypOBEHb. YPOK

. [IpeoOpazoBaHue BBIPAKEHUN, COJAEPKAIIMUX PaLUOHAIbHbBIE

MEpPOTIPUATHN

creneHu. Yek - muct

https://m.edso00.ru/4064d354

Pemienue 3amay v BBIMOJNHEHNUE 3a/IaHUA U3 YYEOHBIX MOCOOMMA U
3ananus Ui O0P, fmonymieHHBIX K  HWCHOJNB30BAHMIO TIPU  pealM3alivn
CaMOCTOSITENILHOTO | 00pa30BaTElIbHBIX ~ MPOrpaMM  CPEIHEro  MPOQECCHOHATEHOIO
BBITIOJTHEHUS o0Opa3oBaHUs, peaM3yeMbIX Ha 0a3e OCHOBHOTO  OOIIEro

00pa3oBaHus

Tema 2.3. Crenennas pyHkuust
Tema 3ansTHA Crenennast pyHKUUs
Conepxanne Crenennas pyHKIMS ¢ HATYpaIbHBIM U LI€JIBIM MOKa3aTenem. Eé
TEMBI cBoiicTBa U rpaduk. CBolcTBa U rpaMK KOPHS N-OW CTENEHU
Buibl 3aHsTHS KombunnpoBaHHOe
DopMbl @poHTaNbHAA, UHIUBUIYATbHAS (TIPU JKEJTAaHUU 00YYarOIUXCS
OpraHu3aluu paboTaTh CaMOCTOSITEIIHHO)
y4ueOHOMI
JEeSITENbHOCTH
Tunst OBpucTUYecKas Oeceia 1o MaTeprary [OBTOPEHIS. @poHTAITLHBII
OCHOUHBIX orpoc bubmmoreka [{OK, 10 knacc, 6a30BbIil ypoBeHb. YPOK.
. CaoiicTBa u rpaduk KOpHS n-oii crernenu. Kpoccropy,

MEpPOTNPUATUN _

TpeHaxeps! https://m.edsoo.ru/ebOcc5e3

Permienvie 3aa4 v BBITIONHEHME 3a7aHUd M3 YUeOHBIX TOCOOWI U
3ananus s O0P, JOOymIeHHBIX K  UCHOJB30BAHUIO TNPU  peaTH3aliu
CaMOCTOSITENILHOTO | 00pa30BaTeNbHbIX  MPOrpaMM  CPEAHEr0  MPOPECCHOHATLHOIO
BBITIOJTHEHUS o0pa3oBaHUs, peaM3yeMbIX Ha 0a3e OCHOBHOIO  OOILEro

00pa3zoBaHus
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Tema 2.4. UppanmonajibHble ypABHEHHS U HEPABEHCTBA

Tema 3ansTHA HppaumonanbHble YpaBHEHHS M1 HEPABEHCTBA
Conepxanue Pemienune uppanimoHaJibHBIX YpaBHEHHUI 1 HEPABEHCTB
TEMBbI
Buis! 3aHATHS KomOuHnpoBanuoe
DopMbl OpoHTaATEHAS, UHIUBHIYATbHAS (TIPH JKEJTAHUN 00YYaOIXCS
OpraHu3aluu paboTaTh CaMOCTOSITENHHO)
y4eOHOit
JEATEIbHOCTU
Turbl Y cTHBIE OTBETHI, PELICHUE 3a/1a4, TecTupoBanue. [IpencraBienue
OIICHOYHBIX PE3YIIBTaTOB MPAKTUYECKUX padoT
MEPONPHUSIITUN

Pemienvie 3a7a4 v BBITIOJHEHUE 3a7aHUi U3 YUeOHBIX MOCOOWH U
3ananus i O0P, [ONymIEHHBIX K HCHOJNB30BAHUIO TPU  peau3aliv
CaMOCTOSITENILHOTO | 00pa30BaTeIbHBIX ~ MPOrpaMM  CPEIHEr0  MPOPECCHOHATHLHOTO
BBITIOJTHCHHS oOpa3oBaHus, pealu3yeMbIX Ha 0a3e OCHOBHOIO  OOIIIEro

00pa3oBaHuUs

Tema 2.5. IlpumeHeHne CBOICTB cTeneHHOM PYHKIUU

Tema 3ansTHA [IpuMeHeHre CBOMCTB CTENEHHON (QYyHKIUU
Coneprxanne Hcnonp3oBaHre CBOMCTB CTENEHHOW (PYHKIMU MPU PEUICHUU
TEMBbI YPaBHEHHI 1 HEPABEHCTB
BUIbI 3aHSTHS Konrponesnas pabora
dopMbl NupuBuyansHas
OpraHu3aluu
y4eOHOM
JEeSITENbHOCTH
Turbl OrieHka KOHTPOJIBHOM paboThl 110 Temam 2.1 - 2.4 paznena 2
OLICHOYHBIX
MEPOIPUATHI
3amanus s Marepuans: BITP
CaMOCTOSITEIILHOTO
BBIIOJTHEHHS
Tema 2.6. IlokazaresnbHasi GyHKIMSA, ee CBOIiCTBA
Tema 3ansTHA [TokazaTenpHas GyHKIHMSA, €€ CBOMCTBA
Conepxanue [TokazaTenpHas GyHKIMA, €€ CBOMCTBA U Tpaduk
TEMBI
BuIpl 3aHATHS KombunmpoBanHOe
dopMbl OpoHTaTbHAs, UHIUBUIYATbHAS (TIPU JKEJTAHUN 00YYaOITXCS
OpraHu3aLMH paboTaTh CaMOCTOSITENHHO)
y4eOHOI
NEATEIbHOCTH
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Twuner

@OponTanbHbIi orpoc. [IpeacTaBnenye pe3ybTaToB MPAKTHYECKUX

OLICHOYHBIX pabor
MEPONPUSITHN

Pemienune 3agay v BBINONHEHNWE 33JIaHUA U3 YYEOHBIX MOCOOMI U
3ananus st O0P, fAOnymieHHBIX K HUCHOJNB30BAHUIO TPU  peau3aluv
CaMOCTOSITENLHOTO | 00pPa30BaTeNIbHBIX  MPOTpaMM  CPEIHEr0  MPOQeCcCHOHATEHOTO
BBITIOJTHEHUS o0pa3oBaHUs, peaM3yeMbIX Ha 0a3e OCHOBHOIO  OOILEro

00pa3oBaHuUs

Tema 2.7. Iloka3aTe/ibHbIe YPABHEHHSI 1 HEPABEHCTBA

Tema 3ansiTust [TokazaTenbHble YpaBHEHHS] 1 HEPABEHCTBA
Coneprxanue [Toka3zaTenbHbIE ypaBHEHHS U HEPABEHCTBA
TEMBbI
Buibl 3aHsTHS KomOuHnpoBanuoe
®opmsbl @poHTanbHaA, UHIMBUIYATbHAS (TIPH JKEJTAaHUU 00YYarOUUXCS
OpraHu3aluu paboTaTh CaMOCTOSTEIIHHO)
y4eOHOI
NS TENbHOCTH
Turbl O®ponTanbHbIi onpoc. [IpeacraBinenue pe3ybTaToB MPAKTUIECKAX
OLICHOYHBIX pabot
MEPOIPHUITUN

Permienvie 3a7a4 1 BBITIONHEHME 3a7aHUi U3 YUeOHBIX TOCOOWH U
3ananus st O0P, [OOymeHHBIX K HUCHOJNB30BAHUIO TPU  pealu3aliu
CaMOCTOSITENILHOTO | 00pa30BaTENIbHBIX ~ MPOrpaMM  CPEIHEro  MPOQeCcCHOHATEHOIO
BBITIOJTHEHUS o0Opa3oBaHUs, peaM3yeMbIX Ha 0a3e OCHOBHOTO  OOIIEro

00pazoBaHust

Tema 2.8. IlpumeHeHne CBOHCTB MOKa3aTeJIbHON PYHKIUH

Tema 3ansTHA HppannoHanbHble YpaBHEHHSI 1 HEPABEHCTBA
Coneprxanne Pemienne moKka3aTeNbHBIX YPAaBHEHHM M TMOKAa3aTEIbHBIX
TEMBbI HEPAaBEHCTB
BHIbI 3aHSTHS Konrponbsnas pabora
DopMbl NupuBunyanbHas
OpraHu3aluu
y4ueOHOM
JEeSITENbHOCTH
Turbl OrieHKa KOHTPOJIBHOM PaboTHI 110 TemaMm 2.6 - 2.7 pazaena 2
OLICHOYHBIX
MEPOIPHUITUN
3amanus s Marepuans: BITP
CaMOCTOSITEIIHOTO
BBINIOJIHEHHUS

Tema 2.9. Jlorapudm uncia. lecATHUHBI U HATYPAJIbHBII Jorapudmsl (4 yaca)

‘ 1. ‘ Tema 3ansTHA

‘ Jlorapudm yncna. JlecITHIHBINA U HATYpaJIbHBINA JIOTapU(MBbI
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Coneprxanue
TEMBI

Jlorapudwm yucna. JlecITUUHBIN U HATYpaJIbHBIN JJOTapUPMBI

Bunp! 3ansarus

KomOunanpoBanHoe. O3HaKOMIIEHHE C HOBBIM MaTEPUAJIOM.
[TpakTudeckas pabota

®opmsbl OpoHTanbHast, UHIUBUIyIbHAS (TIPY KeTaHUU 00YJarOIIIXCs
OpraHu3aluu paboTaTh CAMOCTOSITEIILHO)
y4eOHOM
NS TEIBbHOCTU
Tuns TectupoBanue. [IpeacTaBienre pe3ysibTaToB MPAKTHYECKONU padOThI
OLICHOYHBIX
MEPONPHUITUN

Pemienune 3amay v BBINONHEHNE 33JIaHUA U3 YYEOHBIX MOCOOMA U
3amanvst 1Jist O0P, [OonymeHHbIX K HCIOJMB30BAHUIO TIPU  peaTd3alvA
CaMOCTOSITENILHOTO | 00pa30BaTeNbHbIX  MPOrPaMM  CPEAHEr0  MPO(PECCHOHATLHOIO
BBITIOJTHCHHS oOpa3oBaHus, pealM3yeMbIX Ha 0a3e OCHOBHOIO  OOIIIEro

00pazoBaHus

Tema 2.10. CoiicTBa Jorapudmon

Tema 3ansTHA CsoiicTBa Jiorapudmosn
Conepxanne [IpeoOpazoBanue BbIpaxKeHUH, COAEPIKAIIUX JTOTapru(PMBbI
TEMBbI
BuIbl 3aHATHS KomOuHnpoBanuoe
®opmbl OpoHTaTbHAA, UHIAUBUIYATbHAS (TIPU JKEJTAaHUU 00YYarOIUXCS
OpraHu3aluu paboTaTh CAMOCTOSITEIILHO)
y4ueOHOMI
JeSITEbHOCTH
Turnbl bubmoreka [{OK, 11 kmacc, 6a30BbIil ypOBEHB. YPOK
OLIEHOYHBIX [IpeoOpazoBaHue BbIpaXKeHU, COAEpKAIUX JTOTapu(Mbl
MEPOTIPHUSITHIA (Tpenaxepsr) https://m.edsoo.ru/fadb8aa5

Perienvie 3ama4 v BBITIOJHEHNUE 3aJ]aHUN W3 YYEOHBIX MOCOOUN U
3ananus st O0P, [OOymieHHBIX K HUCHOJNB30BAHUIO TPU  peau3aliv
CaMOCTOSITENILHOTO | 00pa30BaTENIbHBIX ~ MPOrpaMM  CPEIHEro  MpOoQeccCHOHATEHOTO
BBITTOJTHEHUS o0Opa3oBaHUs, peaM3yeMbIX Ha 0a3e OCHOBHOTO  OOIIEro

00pa3oBaHMUs

Tema 2.11. Jlorapudgmuyeckas pyHkImsi, ee CBOiiCTBa

Tema 3aHsTHSI Jlorapudmuueckas QyHKIMs, €€ CBOMCTBA
Conepxanne Jlorapudmuueckast yHKIus, €€ CBOMCTBA U rpaduk
TEMBbI

Bungel 3anatus

KomOuHmpoBanHoe

Dopmbl
OpraHHu3aluu
y4eOHOM
JEATEIbHOCTU

®poHTanbHAs, UHIUBUTyTbHAS (TIPY KETaHUH 00YJarOIIIXCSI
paboTaTh CaMOCTOSITEIIHHO)
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Twuner

OpoHTaANIBHBIN OITpoc. TecTupoBaHUe

OIIEHOYHBIX
MEPONPUSITHN
Pemienue 3agay v BBINONHEHNWE 33JIaHUA U3 YYEOHBIX MOCOOMA U
3ananus st O0P, fAOnymieHHBIX K HUCHOJNB30BAHUIO TPU  peau3aluv
CaMOCTOSITENLHOTO | 00pPa30BaTeNIbHBIX  MPOTpaMM  CPEIHEr0  MPOQeCcCHOHATEHOTO
BBITIOJTHEHUS o0pa3oBaHUs, peaM3yeMbIX Ha 0a3e OCHOBHOIO  OOILEro
00pa3oBaHuUs

Templ 2.12. Jlorapudmuyeckue ypaBHeHUs1 1 HEPABEHCTBA

Tema 3ansiTust JlorapudmMuyeckre ypaBHEHHUsI 1 HEPABEHCTBA
Conepxanue JlorapudmMuyeckne ypaBHEHHUS 1 HEPABEHCTBA
TEMBbI
Buibl 3aHsTHS KomOuHnpoBanuoe
DopMbl ®poHTalTbHAS, UHAUBUAYATbHAS (IIPU JKEIaHUHU 00YYarOIIXCS
OpraHu3aluu paboTaTh CaMOCTOSTEIHHO)
y4eOHOI
JEATEIbHOCTU
Tumer @poHTanbHBIN onpoc. Maremarnyeckuid AUKTaHT. [IpencraBnenne
OIICHOYHBIX PE3YIBTaTOB MPAKTUUECKUX padoT
MEPOIPHUITUN
Permienvie 3a7a4 1 BBITIONHEHME 3a7aHUi U3 YUeOHBIX TOCOOWH U
3ananus st O0P, [OnymieHHBIX K HUCHOJNB30BAHUIO TPU  peau3aliv
CaMOCTOSITENILHOTO | 00pa30BaTeNbHBIX ~ MPOrPaMM  CPEIHETO  MPOQECCHOHAIBLHOTO
BBITIOJTHEHUS o0Opa3oBaHUs, peaM3yeMbIX Ha 0a3e OCHOBHOTO  OOIIEro
00pazoBaHust

Tema 2.14. Ilpumenenue Jjorapup)mMoB K pelieHHIO 32124

Tema 3augTusa

[IpuMeHeHue JorapupmMoB K PEIICHUIO 33]1a4

Coneprxanue
TEMBI

Pemenue norapudMudeckux ypaBHEHHN U HEPABEHCTB

Bunsl 3anatusa

Kontpomnbhas padota

DopMbl
OpraHu3alMH
y4ueOHOM
JEeSITENbHOCTH

WNunvBunyansHas

Turbl
OLICHOYHBIX
MEPOIPHUITUN

OrieHKa KOHTPOJIBHOM padoThI 10 Temam 2.9 - 2.12 pazaena 2

3amanus s
CaMOCTOSATEJILHOTO
BBITTOJIHEHUS

Marepuaie1 BITP
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Pa3znean 3. IIpsiMble M IUIOCKOCTH B IIPOCTPAHCTBE

Tema 3.1. IloBTOpenue mianuMerpuu. OCHOBHbIE OHATHS CTEPeOMETPHH

Tema 3augTus

HOBTOpeHI/Ie INIAHUMCTPHH. OCHOBHBIC ITOHATHUS CTCPCOMCTPHUH

Coneprxanue
TEMBI

OcHoBHBbIE  (urypbl, (akTbl U TEOPEMbl IUIAHUMETPHUHU.
OcHoBHBIE OHATUA cTepeoMeTpun. Touka, mpsimasi, INIOCKOCTb,
npocTtpaHcTBO. [loHsiTHE 00 aKCMOMATHYECKOM MOCTPOEHUU
CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPHH U CJICJICTBUS U3 HUX

Bunp! 3agarus

KomOunmpoBanHoe

®opmbl OpoHTanbHasA, UHIUBUIyaIbHAS (TIPU JKEJTAaHUU 00YYaIOIUXCS
OpraHHu3aluu paboTaTh CAMOCTOSITEIILHO)
y4eOHOM
JeSITENbHOCTH
Turbl TectupoBaHue O MarepraTy OCHOBHOM IIKOJTBI
OLICHOYHBIX
MEPONPUSITHIN

Perienvie 3a1a4 1 BBINOJHEHUE 33aHUM U3 y4EOHBIX MOCOOUH U
3ananus i O0P, 1ONymIEHHBIX K  UCIOJB30BAHUIO NP peaIM3alyn
CaMOCTOSITENILHOIO | 00pPa30BaTENIbHBIX ~ MPOrpaMM  CPEIHEro  MPOQEeCCHOHATBHOIO
BBIITOJTHEHUS o0pa3oBaHMsl, peaM3yeMbIX Ha 0a3e OCHOBHOTO  OOIIEro

00pa3oBaHuUs

Tema 3.2. Ilpsimble u UI0cKOCTH B pocTpaHcTBe. [lapaniebHOCTH NPSIMBIX, MPSIMOIA

H IJIOCKOCTH, IJIOCKOCTEM

Tema 3ausgTus

[IpssMble w mockoct B mpoctpaHcTBe. [lapamienbHOCTh
OPSIMBIX, IPSIMOM U MJIOCKOCTH, MJIOCKOCTEN

Conepxanue
TEMBI

B3zaumMHOe  pacnosiokeHue  OpsAMBIX B [POCTPAHCTBE:
IIEPECEKAOIINECS, [TaPAJUIEIbHBIE U CKPELIMBAIOIIUECS ITPSMBIE.
[TapajutennbHOCTh TPSAMBIX W INIOCKOCTEW B IPOCTPAHCTBE:
NapajijIeIbHbIE MIPSAMBIE B IIPOCTPAHCTBE, MAPAILICIBHOCTD TPEX
NPSMBIX, TAPAJUIEIBHOCTh MNPSIMOM M IUIOCKOCTH. YTJbI €
COHAIPABJICHHBIMU CTOPOHAMH, YIOJd MEXAY MPAMBIMA B
MpocTpaHcTBe. [lapaiuienbHOCTh MJIOCKOCTEN: TapaJUIeIbHBIE
MIJIOCKOCTH, CBOMCTBA NapasiebHbIX MIockocTel. [IpocTeiime
MPOCTPAHCTBEHHBIC (UTYpHl Ha IIJIOCKOCTU: TETpa’ap, KyoO,
napajiyieJIenune];, TOCTPOEHUE CEUEHUM

Bungel 3anatus

KomOunupoBanHoe

DopMbl @poHTaNbHAA, UHIMBUIYaTbHAS (TIPU JKEJTAaHUU 00YYarOIUXCS
OpraHu3aluu padoTaTh CaMOCTOSITEIIHHO)

y4ueOHOMI

NEATEIbHOCTH

Tumesl OBpucTrueckas 6ecea. MareMaTHUeCKHiA TUKTaHT.
OLICHOYHBIX [Ipeacrapienue pe3ynbTaToB MPAKTHYECKON padOThI
MEPONPUSITHI
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3amanust s

CaMOCTOATCIIBHOI'O

BBIITOJIHCHUA

Pemienne 3ama4 ¥ BBIMOJHEHUE 33/IaHUN W3 YUEOHBIX MOCOOWI U
O0P, [AOonymieHHBIX K HWCHOJNB30BAHUIO TPU  peau3aliud

00pa3oBaTeNbHBIX ~ MPOTPaMM  CPEMHEro  TMpo(ecCHOHATLHOTO
oOpa3oBaHus, peaM3yeMbIX Ha 0a3e OCHOBHOIO  OOIIEro
00pa3oBaHus

Tema 3.3. IlepneHIMKYJISIPHOCTD NPSIMBIX H IJIOCKOCTE

Tema 3aHsTHS [leprieHANKYISIPHOCTD OPSIMBIX M INIOCKOCTEMN
[leprieHIMKYASIPHOCTH pSAMON U IIJIOCKOCTH:
Coneprantie NEPNEHIUKYJIAPHBIE TMpPSIMbIE B IPOCTPAHCTBE, MPSIMBIC
TOMLL NapajielbHble U NEPHEHAMKYIPHBIC K IIOCKOCTH, NPU3HAK
MEPHEHANKYJISIPHOCTH MPSMOM U IIJIOCKOCTH, TEOPEMA O MPSAMOI
NEePIEHANKYISIPHON TJIOCKOCTH
Buipl 3ansTHS KomMOuanpoBanHoe
Dopmsbl @poHTaNbHAA, UHIMBUIYATbHAS (TIPH JKEJTAaHUU 00YYarOUUXCS
OpraHu3aLNH paboTaTh CaMOCTOSITENHHO)
y4eOHOMH
JEeSATEIbHOCTH
Turbl DBprcTHUecKas becena
OLICHOYHBIX
MEPONPUSI TN
Pemienue 3amay v BBIMOJNHEHNUE 33JIaHUA U3 YYEOHBIX MOCOOMMA U
3ananus Ui O0P, nmomymieHHBIX K  HWCHOJNB30BAHMIO TIPU  peau3aliv
CaMOCTOSITENILHOTO | 00pa30BaTeNbHbIX  MPOrpaMM  CPEAHEr0  MPOPEeCCHOHATBLHOIO
BBITIOJIHEHUS o0pa3oBaHusi, pealM3yeMbIX Ha 0a3e OCHOBHOTO  OOIIEro
00pazoBaHus
Tema 3.4. Y1iibl MKy NPSIMbIMHU M IVIOCKOCTSIMH
Tema 3ansTHS YTbl MKy NPSAMBIMU U INIOCKOCTAMU
Yriel B NPOCTPAHCTBE: YroJl MEXAY NPSIMOM M IIOCKOCTBIO,
NBYTPAHHBIM YroJ, JIMHEMHBIM Yroa JABYTPAHHOIO —Yyrja.
Conepraniie [lepneHauKyasip M HaAKJIOHHBIE: paccTosHue OT TOUKA 10
TOMEL IJIOCKOCTH, PAcCTOSTHUE OT MPSMOM 1O IUIOCKOCTH, MPOEKIUs

¢urypel Ha MIOCKOCTb. [lepneHauKyIAPHOCTh TMIIOCKOCTEM:
IIPU3HAK IEPIEHAUKYJISIPHOCTH JBYX IUIOCKOCTEW. Teopema o
TPEX HNEPIECHAUKYIAPAX

Bungel 3anatus

KomOuHmpoBanHoe

DopMbl @poHTaNbHAA, UHIMBUIYATbHAS (TIPU JKEJTAaHUU 00YYarOIUXCS
OpraHu3aluu paboTaTh CaMOCTOSITEIIHHO)

yueOHOH

JEeATEIbHOCTH

Turbl @poHTanpHbIN onpoc. I IpencraBnenne pe3ybTaToB NPaKTHYECKUX
OLICHOYHBIX pabor

MEPONPUSITHN
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3amanust s
CaMOCTOSITEIILHOTO
BBITIOJIHEHUS

Pemienue 3amay v BbIMONHEHWE 3aJIaHUM W3 YYEOHBIX MOCOOMM U
O0P, [AOonymieHHBIX K HWCHOJNB30BAHUIO TPU  peau3aliud
00pa3oBaTCIILHBIX ~ IPOrpPaMM  CPEOHEro  MPOodeCCHOHAIBLHOIO
0o0pa3oBaHus, peaIM3yeMbIX Ha 0a3e OCHOBHOIO  OOIIETO
00pa3oBaHus

Tema 3.6. OcHOBHbIE MPOCTPAHCTBEHHBIE (GUTYPHI M MX B3aMMOPACIIOJI0KEHHE

OcHOBHBIE POCTPAHCTBEHHBIE (DUTYPHI

Tema 3angTusa

U WX B3aMMOPACIOJIOKEHHUE
Coneprxanue B3anmHOe  pacnosnokeHue TNpSIMBIX M IUIOCKOCTEH B
TEMBI npocTpancTBe. [locTpoeHue ceueHui

Bunp! 3ansarus

KontpomnbHas padora

dopMbl
OpraHHu3aluu
y4eOHOM
JeATEIbHOCTU

NunuBunyansHas

Tunsl
OLICHOYHBIX
MEPONPUSI TN

O1eHKa KOHTPOJIBHOM Pa0OTHI IO pa3zery 3

3amanus s
CaMOCTOSITEIILHOT'O
BBIIIOJIHEHUST

Marepuanst BITP

Paznen 4. KoopanHaThl M BeKTOPHI B POCTPAHCTBE

OnopHbINA KOHCIIEKT

Tema 4.1. Bekropbl B pocTpaHcTBe. JlelicTBUS ¢ BEKTOPaMH

Tema 3ansTHA Bekrtopsl B npocTtpaHcTBe. JIEMCTBHS C BEKTOPAMHU
BekTtop Ha miockocth u B mOpocTpaHcTBe. ClOXKEeHUE W
BBIUUTAHUE BEKTOPOB. YMHOXEHHME BEKTOpa Ha YHUCIO.
Conepxxanue .
TeMLL Paznoxenue BekTopa 1o TpEM HEKOMIUIAHAPHBIM BEKTOPAM.
[IpaBuno mnapamnenenunena. PemeHne 3amad, CBSI3aHHBIX C
IIPUMEHECHHUEM MPABUJI AEUCTBUN C BEKTOPaMHU
BHIbI 3aHSTHS KomOunMpoBaHHOe
dopMbl OpoHTanbHAs, UHIUBUIYATbHAS (TIPH JKEJTAHUU 00YYaOITXCS
OpraHu3aluu paboTaTh CAMOCTOSITEIILHO)
y4ueOHOM
JNEATEIbHOCTH
Tumer OBpucTrYecKas Oecena il akTyaTr3aiy 3HaHu. OPOHTATTBHBIN
OLICHOYHBIX orpoc. [IpencraBnenre pe3ynbTaToB MPAKTHYECKUX padoT
MEPONPHUSITUN
Pemienue 3amay v BhIMONHEHWE 3aJIaHUM W3 YYEOHBIX MOCOOMM U
3anaHus Ui O0P, [onymieHHBIX K HWCHOJNB30BAHMIO TIPU  peau3aliv
CaMOCTOSITENILHOTO | 00pa30BaTeNbHBIX ~ MPOrpaMM  CPEAHEr0  MPOPECCHOHATLHOIO
BBITIOJIHEHUS o0pa3oBaHUs, peaM3yeMbIX Ha 0a3e OCHOBHOIO  OOILEro

00pa3oBaHuUs
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Tema 4.2. Koopaunatsl B npoctpanctie. Ilpocreiilnme 3a1a4n B KOOpAMHATAX

TeMa 3aHsTIIsE Koopounater B mpoctpancrBe.  IIpocrenmme  3amaum
B KOOpJMHATaX
[IpsmMoyronbHas cucTeMa KOOpPAMHAT B  IPOCTPAHCTBE.
Koopaunater BekrTopa. [Ipocrenmme 3amauM B KOOpPAWHATAX.

Coneprxanue VYron mexny BekTropamu. CKaJIIpHOE MPOU3BENECHUE BEKTOPOB.

TEMBI BriunciieHne yriioB Mexay MNpSAMbIMH M IJIOCKOCTSMM.
KoopauHaTtHO-BEKTOPHBII METOL pu peleHnn
reOMETPUYECKHX 3a1a4

BuIbI 3aHSTHS KomOunupoBanHoe

®opmsbl OpoHTanbHast, UHIUBUIyIbHAS (TIPY KeTaHUU 00YyJarOIIIXCs

OpraHu3aluu paboTaTh CAMOCTOSITEIILHO)

y4ueOHOMI

JEATEIbHOCTH

Turbl ®ponTtansHbli onpoc. [IpenocrasieHne pe3ybTaToB IIPAKTHYECKON

OIICHOYHBIX paboThI

MEPOIPHUITUN
Pemienue 3amay v BBIMOJNHEHNUE 33/IaHUA U3 YYEOHBIX MOCOOMA U
O0P, [onymieHHbIX K HCIOJB30BAHUIO TIPU  peaTU3aLvA
00pa3oBaTeNIbHBIX ~ MPOrpPaMM  CPeAHEro  Mpo¢eCCHOHATBHOTO
o0pa3oBaHus, pealM3yeMbIX Ha 0a3e OCHOBHOIO  OOIIIEro
o0pazoBaHus

3amanus i

CAMOCTOSTEIELHOLO M3yuuth crathl0 00 UCTOPUHM BO3HUKHOBEHMSI METOJIa

N KOOpPJHMHAT:
bubmuotexka I[OK. I'eometpust 11 kmacc, 6a30BbIii ypOBEHb.
Ypok. KoOpaMHATHO-BEKTOPHBIM METOJ NPU  PELICHUU
reOMETPUYECKHX 3a7a4
https://lesson.edu.ru/lesson/46decae0-534c-4b23-bfa8-
3cbecfdc5247?backUrl=%2F02.3%2F11

Tema 4.4. Pemnenue 3a1a4 Ha KOOPAMHATHI U BEKTOPbI

Tema 3ansTHA Pemenue 3a1a4 Ha KOOPAUHATHI U BEKTOPHI
KoopannaTtHO-BEKTOpHBIN METOJ npu peleHnu

Coneprxanue reoMeTpUYeCKnX 3ajad. PemieHue 3amady, CBSI3aHHBIX C

TEMBI NPUMEHEHUEM TMpaBUi JEHUCTBUIL € BEKTOpaMH. 3ajadu
MJIAHUMETPUH U CTEPEOMETPUH M METOJIbI UX PEIICHUS

BHIbI 3aHSTHS Kombunnposannoe. KonrposbHas paboTa 1o pazzaeny 4

DopmbI NupuBuyansHas

OpraHu3aluu

y4ueOHOM

JEATEIbHOCTU

Turnbl OrneHKa KOHTPOJTLHOM PabOThI 10 pazaeiy 4

OLICHOYHBIX

MEPONPHUIITUN
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3amanus st
CaMOCTOSTEIILHOTO
BBIITOJTHEHUS

Marepuansl BIIP

Pasnen 5. OcHoBbl Tpuronomerpun. Tpuronomerpuyeckue GyHKumn

Tema 5.1. OcHOBbI TPUTOHOMETPHH

Tema 3ansiTust OcHoBbI TpuroHoMeTpun. Tpuronomerpuueckue GyHKIUN
CuHyC, KOCHHYC U TaHT€HC YHMCIIOBOTO apryMeHTa. ApKCHUHYC,
Coneprxanue apKKOCHHYC, aApKTaHTEeHC YHICIIOBOTO apryMeHTa.
TEMBI Tpuronomerpuyeckas OKPYKHOCTB, ornpe/eeHue
TPUTOHOMETPUUIECKHUX (DYHKIIHMI YMCITIOBOTO apryMeHTa
BuIbl 3aHATHS KomOuHnpoBanuoe
DopMbl OpoHTanbHasA, UHIAMBUTyaTbHAS (TIPU JKEJTAaHUU 00YYarOIXCS
OpraHu3aluu paboTaTh CAMOCTOSITEIILHO)
y4eOHOI
JeSTETPHOCTH
Tume! OBpucTHUecKas Oecea 1JIs akTyan3alyy 3HaHui. TectrupoBaHue
OIICHOYHBIX
MEPONPUSITHIN
Pemienvie 3a7a4 1 BBITIOJHEHUE 3a7aHUl U3 YUeOHBIX MOCOOWH U
3ananus s O0P, [OnymieHHBIX K HWCHOJNB30BAHUIO TPU  peau3alid
CaMOCTOSITENILHOTO | 00pa30BaTebHBIX ~ MPOrPaMM  CPEIHEr0  MPOQECCHOHATLHOTO
BBITIOJTHEHUS o0pa3oBaHUs, peaM3yeMbIX Ha 0a3e OCHOBHOTO  OOIIEro
00pa3oBaHMUs

Tema 5.2. OcHOBHbIE TPUTOHOMETPHYECKHE TOXKIECTBA

Tema 3ansTHA OCHOBHBIE TPUTOHOMETPUYECKHUE TOKIAECTBA
Conepxanne IIpeoOpazoBanue TPUTOHOMETPUUECKUX BBIPAKEHUM.
TEMBI OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIBI
Buibl 3aHsTHS KombunnpoBanHoe
DopMbl @poHTaNbHAA, UHIMBUIYATbHAS (TIPU JKEJTAaHUU 00YYarOIUXCS
OpraHu3aluu paboTaTh CaMOCTOSITEIIHHO)
y4ueOHOMI
JEeSITENbHOCTH
Turbl ®poHTanbHbIi onpoc. TectupoBanue. OLiEHKA BHINTOTHEHUS
OLICHOYHBIX 3aJIaHUil IPAKTUYECKUX paboT
MEPONPUSITUN
Pemienue 3amay v BBIMONHEHWE 3aaHUM W3 YYEOHBIX MOCOOMN U
3amanus s O0P, [omymieHHbIX K  HWCIOJB30BAHUIO TIPU  pealn3alvd
CaMOCTOSITENILHOTO | 00pa30BaTeNbHbIX  MPOrpaMM  CPEAHEr0  MPOPECCHOHATLHOIO
BBITIOJIHEHUS o0pa3oBaHUs, peaM3yeMbIX Ha 0a3e OCHOBHOIO  OOILEro
00pa3zoBaHus
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Tema 5.3. Ilepuoanueckue pynkiuuu. Tpuronomerpuieckue (PyHKIMH

1. | Tema 3aHsTHSI [Tepuomnueckue Gyakiuu. TpuroHomerpuyeckue QyHKIMU
2 Coneprxanue Oynkuus. llepuonnueckue QyHkuuu. TpUroHOMETpHUECKHE
" | TeMbI (GyHKIIUU, UX CBOMCTBA M rpadUKH
3. | Byl 3aHATHS KomOunmpoBanHoe
DopMel @poHTaNbHAsA, UHIMBUIYATbHAS (TIPH JKEJTAaHUU 00YYarOIHXCS
5 | Opranusanuy paboTaTh CaMOCTOSITENHHO)
" | yueOHOM
JEeSITEIbHOCTH
Turbl OponTanbHbIi onpoc. [Ipenocrapnenne pe3yIbTaToB MPAKTHYECKUX
6. | OLIEHOYHBIX pabort
MEPONPHUSIITUN
Pemienvie 3a7a4 v BBITIOJHEHUE 3a7aHUi U3 YUeOHBIX MOCOOWH U
3amanus 11s O0P, JonymieHHbIX K  UCIOJB30BAHUIO TIPU  peaM3aliu
/. | caMOCTOSITENILHOTO | 00pa30BaTeNIbHbIX  [POTpaMM  CPEHEro  Mpo(ecCHOHAIBHOTO
BBITIOJTHCHHS oOpa3oBaHus, pealu3yeMbIX Ha 0a3e OCHOBHOIO  OOIIIEro
00pa3oBaHuUs
Tema 5.4. IlpeoOpa3oBanue rpagukoB TPUTOHOMETPUYECKUX (PYHKIIMIA
1. | Tema 3ansaTHs [IpeoOpa3zoBaHue rpa)uKOB TPUTOHOMETPHUECKUX (PYHKIMI
Cxartve U pacTshkeHHe TpaduKOB TPUTOHOMETPUUYECKUX
Conepxanne .
2. TOMEL byHKIHUA.
[TpeoOpazoBanue rpa kOB TPUTOHOMETPUUECKHUX (DYHKIIHIMA
3. | Busl 3ansTHs KomOuHMpoBanHOe
®opmbl OpoHTaTbHAA, UHIAUBUYATbHAS (TIPU JKEJTAaHUU 00YYaOIUXCS
5 | Opranusauum paboTaTh CAMOCTOSITEIILHO)
" | yueOHOM
JeSITEIbHOCTU
Tumer DBprcTHUecKas Oecera I akTyanu3alun 3HaHni. O1ieHKa
6. | olleHOUHBIX CaMOCTOSITENILHO BBITMOJTHEHHBIX MMPe00pa3oBaHuii rpauKoB
MEPOIPUATHI
Pemienue 3amay v BBIMONHEHWE 3aJaHUM W3 YYEOHBIX MOCOOMN U
Sanamms wis O0P, [omymieHHbIX K HCIHOJB30BAHUIO TIPU  pealn3alyd
00pa3oBaTelbHbIX ~ MPOrpaMM  CPEHEro  Mpo(ecCHOHATBHOTO
/. | cCaMOCTOSITEIIBHOTO
- o0pa3oBaHMsl, peaM3yeMbIX Ha 0a3e OCHOBHOTO  OOIIEro
00pa3oBaHus
Tema 5.6. O0paTHbIe TPUTOHOMETPUUYECKHE PYHKIUH
1. | Tema 3ansTHs OO6parHble TPUrOHOMETpUYECKHE (PYHKIIUU
9 Coneprxanue O6parubie  QyHkiuu.  OOpaTHblE  TPUTOHOMETPUYECKHUE
" | TemMBl dbynkiuu. x cBoiicTBa u rpaduku
3. | Bump! 3ansTHs KombunmpoBaHHOE
5 DopMbl @OpoHTanbHasA, UHIAMBUIyaTbHAS (TIPU JKEJTAaHUU 00YYarOIUXCS
OpraHu3alMu paboTaTh CAMOCTOSITENILHO)
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y4eOHOM

JEeSTENbHOCTH
Turbl O1eHKa CaMOCTOSITENHHO BBITMOJIHEHHBIX 33JJaHUH TT0 TIOCTPOSHUIO
OLICHOYHBIX rpauKOB 00paTHBIX TPUTOHOMETPHUYECKHUX (DYHKIMI 1 H3yUESHHUIO
MEPONPUSI TN WX CBOWCTB
Perienve 3aa4 1 BBITIOJHEHUE 3a7aHUd U3 y4eOHBIX MOCOOWH U
Sanamms w1 O0P, [OnymieHHBIX K HWCHOJNB30BAHUIO TIPU  peau3aliv
00pa3oBaTelbHBIX ~ MPOrpaMM  CPEHEro  Mpo(ecCHOHATLHOTO
CaMOCTOSITEIIEHOTO
O o0pa3oBaHUs, peaM3yeMbIX Ha 0a3e OCHOBHOIO  OOILEro
00pa3zoBaHuUs
Tema 5.7. Tpuronomerpuyeckue ypaBHeHUsl
Tema 3aHsATHS TpuroHomeTpuyeckne ypaBHEHUs
Conepxanne Pemenne TpuroHOMeTpUYECKUX YpaBHEHUI
TEMBI
Buibl 3aHsTHS KombunnpoBaHHOE
Dopmsbl @poHTaNbHAA, UHIMBUIYATbHAS (TIPH JKEJTAaHUU 00YYarOIUXCS
OpraHu3aluu paboTaTh CaMOCTOSTEIHHO)
y4eOHOI
JEeSATEIbHOCTH
Tumer ®poHTaIBHBIN onpoc. Maremarnyeckuii AUKTaHT. OIeHKa 3aaHui
OLICHOYHBIX MPAKTUIECKON PabOThHI
MEPOIPHUITUN
Perienvie 3ama4 1 BBINIOJHEHUE 33JaHUN M3 Y4EOHBIX MOCOOMN U
Sanamms Ui O0P, nonymieHHBIX K  HWCHOJNB30BAHMIO TIPU  peau3aliv
00pa3oBaTeNIbHBIX ~ MPOTPaMM  CPEAHEro  MPOodheCCHOHATLHOTO
CaMOCTOSITEIIEHOTO
BEIIOHEHISE 0o0pa3oBaHUsl, peaM3yeMbIX Ha 0a3e OCHOBHOIO  OOILEro
o0pazoBaHus
Tema 5.8. Tpuronomerpnieckne HepaBeHCTBA
Tema 3ansTHA TpuroHoMeTpuueCcKre HEpaBEHCTBA
Conepane HpHMeEBI TPUTOHOMETPUYECKUE HEpPaBEHCTBA. PemeHue
ML IPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB B TOM UYHCIIE C

MCII0JIb30BAHUEM CBOMCTB (DYHKIIMIA

Bungel 3anaTus

KombunmpoBanHoe

dopMbl
OpraHu3aluu
yueOHOH
NEATEIbHOCTH

OpoHTanbHast, UHAUBUIyIbHAS (TIPY KeTaHUU 00y4aroIXCs
paboTaTh CAMOCTOSITEIILHO)

Turbl
OLICHOYHBIX
MEPONPHUITUN

®poHTanbHbIN onpoc. OIeHKa 3aJaHui TPAKTUIECKON pabOoThI
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Pemienue 3amay v BbIMONHEHWE 3aJIaHUM W3 YYEOHBIX MOCOOMM U

3ananus st O0P, [AOonymieHHBIX K HWCHOJNB30BAHUIO TPU  peau3aliud

CaMOCTOSITENILHOTO | 00pa30BaTeIbHBIX ~ MPOrPaMM  CPEIHET0  MPOQECCHOHATLHOTO

BBITIOJTHCHHS oOpa3oBaHus, peaM3yeMbIX Ha 0a3e OCHOBHOIO  OOIIEro
00pa3oBaHus
Tema 5.9. PeluieHue 3a1a4 TpUroHoMeTpUH

Tema 3ansiTust Pelenue 3a/1a4 TPUrOHOMETPUHU

Coneprxanue TpuroHomeTpruyeckue BoIpaKeHUs, YypaBHEHUS U HEPABEHCTBA

TEMBI

BuibI 3aHSTHS KontponbHas padora

DopmbI NunuBunyansHas

OpraHu3aIuu

y4ueOHOMI

JeSITEIbHOCTU

Turbl O1eHKa KOHTPOJILHOM pabOTHI 1O pazaeny 5

OIICHOYHBIX

MEPONPUSITHN

3aganus Ui Marepunainsr BITP

CaMOCTOSITEITILHOTO

BBITIOJTHEHHUSI

Paznen 6. IlpousBonanasi pyHKIUM, ee NPUMEHEHHE

Tema 6.1. MoHoTOHHOCTBH (PyHKIMU. JKCTPeMyMbl (PyHKIUU. Toukn s3kcTpeMyma

MOHOTOHHOCTh (PYHKIMH. OKCTpeMyMbl (QYHKUUU. TOYKH

Tema zaugaTusa

JKCTpEMyMa
Coneprkanue ITpoMexxyTku MOHOTOHHOCTH — (pyHKIMHM. MakcUMyMBl H
TCMBIp MUHHMYMBI QyHKIMH. Hanbombliee 1 HauMEHbBINIEEe 3HAYCHHUE

GyHKIMY HAa TPOMEKYTKE

Bungel 3anatus

KomOuHmpoBanHoe

DopMbl @poHTaNbHAA, UHIUBUIYATbHAS (TIPU JKEJTAaHUU 00YYarOUUXCS
OpraHu3aluu padoTaTh CaMOCTOSITEIIHHO)
y4ueOHOM
JEATEIbHOCTU
Tumer OBpucTUYecKas Oecena il akTyaT3aiuy 3HaHu. OPOHTATTBHBIN
OIIEHOYHBIX OIpoC
MEPONPUSITUN
Pemienue 3amay v BBIMONHEHWE 3aaHUM W3 YYEOHBIX MOCOOMN U
3anaHus Ui O0P, [OonymieHHBIX K  HWCHOJNB30BAHMIO TIPU  peau3aliv
CaMOCTOSITENILHOTO | 00pa30BaTeNbHbIX  MPOrpaMM  CPEAHEr0  MPOPECCHOHATLHOIO
BBITIOJIHEHUS o0pa3oBaHUs, peaM3yeMbIX Ha 0a3e OCHOBHOIO  OOILEro
00pazoBaHus
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Tema 6.2. [lonsiTHe 0 HENPEPBLIBHOCTH (DYHKIIMHU

Tema 3aHsTHS [TonsiTrie 0 HEMPEPHIBHOCTU (HYHKIIUU
Coneprxanue HenpepeiBable (QyHKIMH. MeToA WHTEPBAIOB ISl PEIICHUS
TEMBbI HEPaBEHCTB
Buis! 3aHATHS KomOuHnpoBanuoe
®opmsbl OpoHTanbHast, UHIUBUIyaIbHAS (TIPY KeTaHUH 00YJarOIIXCs
OpraHu3aluu paboTaTh CaMOCTOSITENHHO)
y4eOHOU
JEeSITEIbHOCTH
Turbl Tectuposanue. [IpeacraBienre pe3ysbTaToB MPAKTHYECKUX padoT
OLICHOYHBIX
MEPONPHUSIITUN
Pemienne 3a1a4 M BBINOJHEHUE 33/1aHUN M3 YYEOHBIX MMOCOOWI U
3ananus i O0P, JnONymeHHBIX K  MCHOJB30BAHUIO TP peaIM3alin
CaMOCTOSITENBHOTO | 0OpPa30BaTENIbHBIX ~ MPOrpaMM  CPEIHEr0  MPOQECCHOHATBHOIO
BBITIOJTHCHHS oOpa3oBaHus, pealu3yeMbIX Ha 0a3e OCHOBHOIO  OOIIIEro
00pa3oBaHuUs
Tema 6.3. IlpousBoaHas GpyHKIMH
Tema 3ansTHA [TpousBoaHas GyHKIHMH
Conepranie Hpomscinﬂaﬁ ¢yukiuu.  [IpousBonHbie SJEMEHTapHBIX
TOMEL ¢yskuii. Dopmysbl  HaXOXJIEHUS TMPOU3BOJHON CyMMBl,
IPOU3BEACHUS U YACTHOTO
BUIbI 3aHSTHS KomOuHMpoBanHOe

®opmbl OpoHTaTbHAA, UHIAUBUIYATbHAS (TIPU JKEJTAaHUU 00YYarOIUXCS
OpraHu3aluu paboTaTh CAMOCTOSITEIILHO)
y4eOHOM
NEATEIbHOCTU
Turbl Maremaruyeckuid TUKTaHT. TecTupoBaHue
OIICHOYHBIX
MEPOIPUATHI

Pemienue 3amay v BhIMONHEHWE 33IaHUA W3 YYEOHBIX MOCOOMM 1
3amanus s O0P, [omymieHHbIX K HCIHOJB30BAHUIO TIPU  pealn3alyd
CaMOCTOSITEJIFHOTO | 00pa30BaTebHBIX MPOrpaMM  CPEIHEro  MpoQecCHOHATBHOTO
BBITTOJTHEHUS o0Opa3oBaHUs, peaM3yeMbIX Ha 0a3e OCHOBHOTO  OOIIEro

00pa3oBaHuUs

Tema 6.4. 'eomeTpuyecKuii CMbICJI POU3BOTHOM

Tema 3ansTHA ['eoMeTprueCcKUil CMBICII IIPOU3BOTHOU

['eomeTpuyecKkuil CMBICT MPOU3BOJHOM (PYHKIIMH — YTJIOBOM
Conepxanue o
ML kod(urmenT kacarenbHOW K Tpaduky (YHKIMH B TOYKE.

YpaBHeHue KacaTenbHOH K Tpaduky GyHKIIUN

Bunp! 3anarus

Kom6unnpoBannoe. O3HaKOMIIEHHE C HOBBIM MaTepHaioM.
[TpakTryeckas padbora

Dopmbl
OpraHHu3aluu

®poHTanbHAas, UHIUBUTyTbHAS (TIPY KeTaHUH 00YJarOIIIXCSI
paboTaTh CAMOCTOSITEIIHHO)
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y4eOHOM

JEeSTENbHOCTH
Turbl OreHKa BBINOJHEHHBIX MPOEKTHBIX pa0OT. OlieHKa BHIOIHEHHUS
OLICHOYHBIX MPAKTUYECKON PaOOTHI
MEPONPUSI TN
Perienve 3aa4 1 BBITIOJHEHUE 3a7aHUd U3 y4eOHBIX MOCOOWH U
O0P, JonymieHHbIX K  UCHOJB30BAHUIO TIPH  peau3aliu
00pa3oBaTelbHBIX ~ MPOrpaMM  CPEHEro  Mpo(ecCHOHATLHOTO
3afanus i o0pa3oBaHUs, peaM3yeMbIX Ha ©0a3e OCHOBHOTO  OOIIEro
CaMOCTOSITENILHOTO | 00pa30BaHMs
BBITIOJTHEHUS [louck wuHpopmaimu ¢ nomoripio  MHTEpHET-pecypcoB B

COOTBETCTBMM C  3aJaHMEM  TIperojaBaTteNii W CO3/IaHHe
KOMIIBIOTEPHBIX TPE3EHTAINM, TEKCTOBBIX COOOIIEHHH, pedepaToB
110 BBIOOPY 0OYYAIOIIMXCsI IO TEME pas/ena

Tema 6.6. [IpumeneHue MPoON3BOIHOI K UCCIIETOBAHUIO (PYHKIUA

HA MOHOTOHHOCTb H 3KCTPEMYMBbI

[IpuMeHeHrne TpPOU3BOAHOW K MCCIEIOBAaHUIO (PYHKUUN Ha

Tema 3ansTHs
MOHOTOHHOCTb M 3KCTPEMYMBbI
Bo3spacranue u yObiBaHuE QYHKIIMU, COOTBETCTBUE BO3PACTAHUS
Conepxanne n yObiBaHus (QYHKUMHM 3HAKYy Mpou3BoAgHOW. IIpumenenue
TEMBbI MPOU3BOAHON K HMCCIEAOBAHUIO (PYHKIMHA HAa MOHOTOHHOCTb U
SKCTPEMYMBI.
Buibl 3aHsTHS KombunnpoBaHHOE
®opmsbl @poHTanbHaA, UHIMBUIYaTbHAS (TIPH JKEJTaHUU 00YYarOUUXCS
OpraHu3aluu paboTaTh CaMOCTOSITEHHO)
y4ueOHOMI
JEeSITENbHOCTH
Tunsr O11eHKa BBINOJHEHHBIX IPOEKTHBIX paboT. OLEHKA BBITTOTHEHHS
OLICHOYHBIX NpPaKTUYECKON pabOoThI
MEPOIPHUITUN
Pemienne 3a1a4 ¥ BBINOJHEHUE 33/1aHUI U3 Y4EOHBIX MOCOOMIT U
O0P, [omymieHHbIX K HWCIHOJB30BAHUIO TIPU  peald3alyd
00pa3oBaTelbHBIX — MPOrPaMM  CPEHEro  Mpo(ecCHOHATBHOTO
3amanus st o0pa3oBaHus, pealM3yeMbIX Ha ©0a3e OCHOBHOIO  OOIIEro
CaMOCTOSITENILHOTO | 00pa30BaHMsI.
BBIITOJIHEHUSA ITouck wuHpopmaium ¢ Tomomiblo  MHTEpHET-pecypcoB B

COOTBETCTBMM C  3aJaHMEM TIperojaBateNisi W CO3/IaHHe
KOMITHEOTEPHBIX TIPE3CHTAIHI, TEKCTOBBIX COOOIIECHHH, pedepaToB
110 BEIOOPY 00YUAIONHXCS 110 TEME pazziena

Tema 6.7. UcciienoBanue pyHKIMi U NocTpoeHue rpadgpukon

Tewma 3ansTHSA UccnenoBanne GyHKIMN U TOCTPOCHHUE TPpaUKOB
Conepxanne AnropuTM HccienoBanus GyHKIMA U TOCTPOEHUS ee rpaduka ¢
TEMBI oMol mpou3BoaHou. [loctpoenue rpadrkoB MHOTOUYJIEHOB
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C MUCIIOJb30BAHMEM ammapara MaTEeMaTU4YeCKOIro aHaJu3a.
HcTopus pa3BUTHS MAaTEMAaTHYECKOTO aHAINA3a

Bunp! 3ansarus

KombunmpoBanHoe

DopMel OpoHTanbHAsA, UHIAMBUIyaTbHAS (TIPU JKEJTAaHUU 00YYarOITUXCS
OpraHu3aluu paboTaTh CAMOCTOSITEIILHO)
y4eOHOM
JESITeIbHOCTH
Turbl OreHKa BBIOJHEHHBIX MPOEKTHBIX pa0OT. OlieHKa BHIOIHEHHS
OLICHOYHBIX MPAKTUYECKON PAOOTHI
MEPONPUSITHN
Perienvie 3a7a4 1 BBITIOJHEHUE 337aHUd U3 y4eOHBIX MOCOOWH U
O0P, JonymieHHbIX K  UCHOJBb30BAHUIO TIpH  peau3aliu
00pa3oBaTeNbHbIX MPOrpaMM  CPEAHET0  MPO(ECCHOHATIBHOIO
3amganus 11s o0pa3oBaHUs, peaM3yeMbIX Ha 0a3e OCHOBHOIO  OOILEro
CaMOCTOSITENIBHOTO | 00pa30BaHMUsL.
BBITIOJTHEHUS [louck wuHpopManmu ¢ nomoimipto  MHTEpHET-pecypcoB B

COOTBETCTBMM C  3aJaHMEM TMperojaBarelii M CO3/IaHHe
KOMIIBIOTEPHBIX TPE3EHTAINM, TEKCTOBBIX COOOIIEHHH, pedepaToB
110 BBIOOPY 0OYYAIOIIMXCsI IO TEME pas/ena

Tema 6.8. HanGosbliee 1 HaMMeHblllee 3HAYeHHs1 QYHKIHH HA OTPe3Ke

Tema 3aHsTHSI Wccnenoanue GyHKIMN U TOCTpOeHUE TPadhUKOB

AnropuTMm HccienoBanus GYHKIMA U TOCTPOSHUS ee rpaduka ¢
Conepxanue OMOIIbI0 TTpou3BoAHOU. [locTpoeHue rpadikoB MHOTOUIIEHOB
TEMBI C WHCIOJh30BAHHMEM ammapaTa MaTeMaTUYeCcKOro aHaIu3a.

HCTOpI/IH Pa3BUTHA MATCMATHUYCCKOI'O dHAJIN3a

Bunsl 3anaTusa

KombunmpoBanHoe

®opmbl OpoHTaTbHAA, UHIUBUIYATbHAS (TIPU JKEJTAaHUU 00YYarOIXCS
OpraHu3aluu paboTaTh CAMOCTOSITEIILHO)
y4eOHOM
JeSITETbHOCTU
Tunsr Or1ieHKa BBITTOJTHEHHBIX MPOSKTHBIX padoT. OlieHKA BBITIOTHCHUS
OIICHOYHBIX MPAKTHIECKON PadOTHI
MEPOIPHUITUN
Pemienue 3amay v BBIMOJNHEHWE 3aaHUM W3 YYEOHBIX MOCOOMN U
O0P, [OOymIeHHBIX K HWCHOJB30BAHUIO TPU  peau3aliid
00pa3oBaTeNbHBIX ~ MPOTPaMM  CPEMHEro  Mpo(ecCHOHATBHOTO
3amganust s o0Opa3oBaHUs, peaTM3yeMbIX Ha 0a3e OCHOBHOTO  OOIIEro
CaMOCTOSITEITLHOTO | 00pa30BaHWs.
BBITIOJIHEHUS ITonck wmHpOpMalu ¢ ToMoImbIO  MHTEpHET-pecypcoB B

COOTBETCTBMM C  33[JaHMEM TMIPErofiaBaTelii M CO3/IaHHe
KOMITHIOTEPHBIX MPE3EHTALIN, TEKCTOBBIX COOOIIEeHUH, pedepaToB
TI0 BEIOOPY 00YYarOIIMXCs IO TEME pasjena

97




Tema 6.10. Pemmenne 3a1a4. [lpousBoaHasi pyHKIUM, ee NPUMEHEHHE

Tema 3ansTHA Pemenue 3anau. [IponsBonHas QyHKIMHU, €€ MPUMEHEHHE
Conepratiiie HuddepennmpoBanue cb;:HKuHﬁ. UccnenoBanune GyHKIUNA ¢
ML MOMOIIBI0  TMpOou3BOJHOW. HauOonbiiee ©  HaUMEHbIIEE
3HA4YCHUS (PYHKITUU
Buis! 3aHATHS Kontpomnbhas pabota
®opmsbl NupuBunyanbHas
OpraHu3aluu
y4eOHOU
JEATEIbHOCTU
Tuns Or11eHKa KOHTPOJIBHOM PabOTHI 1O pazeny 6
OLICHOYHBIX
MEPOIPHUITUN
3amaHus Uit Marepuanst BIIP
CaMOCTOSITEIIbHOTO
BBITOJIHEHUS
Paznes 7. MHOrorpaHHMKH M TeJIa BPallleHUsl
Tema /7.1. MHOTOTpaHHUKH
Tema 3ansTHs MHOrorpaHHuKH
[TousiTne MHOTOTPaHHHUKA, OCHOBHbBIE AJIEMEHTBI
Conepxxanue _
TOMEL MHOTOIPaHHUK, BBIIYKIIBIE M HEBBIIYKIbIE MHOTOrPaHHUKH,
pa3BEpPTKAa MHOTOIPaHHUKA
Buipl 3aHATHS KomMOuHnpoBanuoe
®opmbl OpoHTaTbHAA, UHIUBUIYATbHAS (TIPU JKEJTAaHUU 00YYarOIUXCS
OpraHu3aluu paboTaTh CAMOCTOSITEIILHO)
y4eOHOM
NEATEIbHOCTU
Tunel OBpucTHUEecKas Oecesa JIs akTyai3alii 3HaHUH
OIICHOYHBIX
MEPOIPHUITUN
Pemienue 3amay v BBIMOJNHEHNWE 3aaHUM W3 YYEOHBIX MOCOOMN U
3amanus s O0P, [omymieHHbIX K HCIHOJB30BAHUIO TIPU  pealn3alyd
CaMOCTOSITENILHOTO | 00pa30BaTeIbHBIX ~ MPOrPaMM  CPEIHETO  MPOQECCHOHAITLHOTO
BBITTOJTHCHUS o0Opa3oBaHUs, peATM3yeMbIX Ha 0a3e OCHOBHOTO  OOIIEro
00pa3oBaHuUs
Tema 7.2. Ilpuzma. [Ipsimasi 1 NpaBWILHAS PU3MA
Tema 3ansTHs [Ipusma. IIpsimas u npaBusIbHAS NIPU3MBI
Coneprantie [Ipusma: n-yronpHasi mpu3ma; I'paHU WU OCHOBAHMS TPU3MBI;
TOMEL npsiMasi U HaKJIOHHAs MPU3MbL, OOKOBAs U MOJIHASI TOBEPXHOCTh
npu3Mbl. DeMeHTbl Tpu3Mbl. [IpaBuiibHas npuzma
Buib! 3aHsTHS KombunupoBanHoe
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DopMbl OpoHTanbHasA, UHIAMBUIyaTbHAS (TIPU JKEJTAaHUU 00YYarOIUXCS

OpraHu3aluu paboTaTh CAMOCTOSITEIIHLHO)

y4eOHOU

JEATEIbHOCTU

Tume! OI11eHKa CaMOCTOSITEIILHO BBITOJITHEHHBIX 3aJaHI

OIICHOYHBIX

MEPONPHUSITUN
Perienvie 3a7a4 1 BBITIOJHEHUE 337aHUd U3 Y4eOHBIX MOCOOWH U
O0P, JonymieHHbIX K  UCHOJB30BAHUIO TIPH  peau3aliu
00pa3oBaTellbHBIX ~ MPOrPaMM  CPEHEro  Mpo(ecCHOHATLHOTO

3anaHus Ui o0pa3oBaHUs, peaM3yeMbIX Ha 0a3e OCHOBHOIO  OOILEro

CaMOCTOSITENILHOTO | 00pa30BaHMs.

BBITIOJTHCHUS ITouck wunbopMarmu ¢ momolslo VIHTEpHET-pecypcoB B
COOTBETCTBUM C  3aJlaHMEM  TIperojaBarefii U CO3JaHue
KOMIIBIOTEPHBIX TPE3EHTAINM, TEKCTOBBIX COOOIEHHMH, pedepaToB
110 BEIOOPY 00yHarOLIMXCA 110 TEME pazzena

Tema 7.3. Ilapannenenunen, Kyo

Tema 3ansTHs [Tapannenenunen, kyo

Conepxanue [Tapannenenunen, NOPSAMOYTOJIbHBIA NapajuIeNENuNe] U €ro

TEMBI cBorictBa. Ky6. Ceuenue kyba, napamuienenuneaa

BuIbl 3aHATHS KomOuHnpoBanuoe

®opmbl OpoHTaTbHAA, UHIUBUIYATbHAS (TIPU JKEJTAaHUU 00YYaOITUXCS

OpraHu3aluu paboTaTh CAMOCTOSITEIILHO)

y4eOHOM

NEATEIbHOCTU

Tune! OBpucTHUecKas Oecena Jyis akTyanu3aiuu 3HaHui. O1ieHka

OIICHOYHBIX CaMOCTOSITEJTHO BBITIOJTHEHHBIX 3a/1aHUIA

MEPOIPUATHIA
Perienvie 3a1a4 1 BBINOJHEHUE 33aHUd U3 y4eOHBIX MOCOOWH U
O0P, [OOymieHHBIX K HUCHOJNB30BAHUIO TPU  peau3aliv
00pa3oBaTeNbHBIX ~ MPOTPaMM  CPEMHEro  Mpo(ecCHOHATBHOTO

3amganust s oOpa3oBaHMs, peaTM3yeMbIX Ha 0a3e OCHOBHOTO  OOIIETOo

CaMOCTOSITEIILHOTO | 00pa30BaHWs.

BBITIOJIHEHUS ITonck wHpOpMalu ¢ ToMoImIbI0  MHTEpHET-pecypcoB B
COOTBETCTBMM C  33/laHMEM  T[IpenojaBareNisi ©  CO3JaHHe
KOMITHFOTEPHBIX TIPE3CHTAIHI, TEKCTOBBIX COOOICHHH, pedepaToB
110 BEIOOPY 00yHAaIOLIMXCS 10 TEME pazzena

Tema 7.4. lTupamuna. [lpaBuibHasi nupamMuaa. Y cedeHHasi TUPaMuia

Tema 3ansTHs [Tupamua. IlpaBuiibHas nupaMuaa. Y ceyeHHas NUpamuaa
[lupamupa: n-yrojibHass nUpaMuja, TPaHU U OCHOBAHUE

Conepratiiie MUPAMUJIBL; 60KOBa% W TIOJIHAs MOBEPXHOCTh MHPAMUJIBL

TOMLL MpaBWIbHAS W YCEUEHHAs] MUpaMuJa. DJIEMEHThl MUPAMUIBL.

Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, AUaroHas,
yTIIbI
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Bunp! 3anarus

KombunmpoBanHoe

DopMbl OpoHTanbHas, UHIAMBUIyaTbHAS (TIPU JKEJTaHUU 00YYarOIUXCs

OpraHu3aluu paboTaTh CAMOCTOSITEIILHO)

y4eOHOM

JEeSITEIbHOCTU

Tuns OrieHKa caMOCTOSITEEHO BBITIOJTHEHHBIX 3a,IaHUI

OIICHOYHBIX

MEPONPUSI TN
Pemienue 3amay v BBINONHEHNE 33JIaHUA U3 YYEOHBIX MOCOOMA U
O0P, [OnymieHHBIX K HUCHOJNB30BAHUIO TPU  peau3aliud
00pa3oBaTeNbHBIX MPOrPaMM  CPEAHETO  MPO(EeCCHOHATBHOTO

3aianus i o0pa3oBaHUs, peaM3yeMbIX Ha 0a3e OCHOBHOIO  OOILEro

CaMOCTOSITEIILHOTO | 00pa30BaHUs.

BBITIOJTHEHUS [louck wuHpopmaimu ¢ nomoribio  MHTEpHET-pecypcoB B

COOTBETCTBMM C  3aJJlaHMEM  MpenojaBareiss U CO3JaHUC
KOMITBIOTEPHBIX TPE3eHTAIN, TEKCTOBBIX COOOIICHUH, pedepaToB
110 BBIOOPY 00YUArOIIMXCS 110 TEME pa3Jiena

Tema 7.5. bokoBasi 1 IOJTHAsI IOBEPXHOCTh MPU3MbI, THPAMM/IbI

Tema 3ansaTus boxkoBas 1 mojiHas MOBEPXHOCTH MPU3MBI, TUPAMHUIBI
[Inomangs OOKOBOW MOBEPXHOCTH M TMOJIHOW IMOBEPXHOCTHU
[IPSIMOM MPU3MBI, IUIOIIAJAbL OCHOBAHUM, TeopeMa O OOKOBOIi
Coneprxanue p P ’ . ’ p .
TOMEL MOBEPXHOCTH  mpsiMOM  mpu3Mbl.  [lmomaner  GOKOBOM

IIOBEPXHOCTH Y IMOBEPXHOCTHU MPABUIIBHON TUPAMUIBI, TEOPEMA
0 IUIOIIA/ I OOKOBOM MOBEPXHOCTU YCEUEHHON MUPAMUJIBI

Bunsl 3anartusa

KomOunupoBanHoe

®opmbl OpoHTaTbHAA, UHIUBUIYATbHAS (TIPU JKEJTAaHUU 00YYarOIUXCS
OpraHu3aluu paboTaTh CAMOCTOSITEIILHO)
y4eOHOM
JeSITEIbHOCTH
Turbl OBpucTrdeckas Oecesa Uist akTyaTu3auy 3HaHui. OlieHKa
OIICHOYHBIX CaMOCTOSITEITLHO BBIITOJTHEHHBIX 33 JaHUHA
MEPOIPHUITUN
Pemienue 3amay v BhIMONHEHWE 3aIaHUA W3 YYEOHBIX MOCOOMM 1
3amanus s O0P, [omymieHHbIX K HCIHOJB30BAHUIO TIPU  pealn3alyd
CaMOCTOSITEJIFHOTO | 00pa30BaTebHBIX  MPOrPpaMM  CPEIHEro  MpodecCHOHATBHOTO
BBITTOJTHEHUS o0Opa3oBaHUs, peaTM3yeMbIX Ha 0a3e OCHOBHOTO  OOIIEro
00pa3oBaHMUs

Tema 7.6. IBmkenue B mpocrpancrse. CuMMeTpHsi B IPOCTPAHCTBE

Tema 3aHsTust JIBr>xkenue B mpoctpaHcTBe. CUMMETpHs B TPOCTPAHCTBE
ConepKaHue JIBmxenne B mnpocTtpaHcTBe. CHUMMETpUsi B MPOCTPAHCTBE:
TCMBIp CHUMMETpUSI OTHOCUTEJIbHO TOYKH, NPSIMOM, TJIOCKOCTH.

DJIeMEeHTHI CUMMCTPHUHU B IMpaMHaaX, HapAJJICICIIHUIICAAX

Bunp! 3anarus

KombunmpoBanHoe
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DopMbl OpoHTanbHasA, UHIAMBUIyaTbHAS (TIPU JKEJTAaHUU 00YYarOIUXCS
OpraHu3aLMH paboTaTh CaMOCTOSITENHHO)
y4eOHOU
JEeSITENbHOCTH
Tunsl OBpuctrieckas Oecea Ui akTyalin3auuy 3HaHui. OLeHKa
OLICHOYHBIX CAMOCTOSITENILHO BBITOJTHEHHBIX 33JaHUI
MEPONPHUSITUN
Perienvie 3a7a4 1 BBITIOJHEHUE 337aHUd U3 Y4eOHBIX MOCOOWH U
O0P, JonymieHHbIX K  UCHOJB30BAHUIO TIPH  peau3aliu
00pa3oBaTellbHBIX ~ MPOrpaMM  CPEHEro  Mpo(ecCHOHATBHOTO
3afanus i o0pa3oBaHUs, peaM3yeMbIX Ha 0a3e OCHOBHOIO  OOILEro
CaMOCTOSITENILHOTO | 00pa30BaHMs.
BBITIOJTHCHUS ITouck wunbopMarmu ¢ momolslo VIHTEpHET-pecypcoB B
COOTBETCTBMM C  3aJaHUEM MpPENoAaBaTelsi M CO3/IaHHe
KOMIIBIOTEPHBIX TPE3EHTAINM, TEKCTOBBIX COOOIIECHHA, pedepaToB
110 BEIOOPY 00yHarOLIMXCA 110 TEME pazzena
Tema 7.7. IlpaBwibHbIe MHOTOTPAHHUKH, HX CBOIICTBA
Tema 3ausTHA [IpaBuiIbHBIE MHOTOTPAHHUKH, KX CBOMCTBA
[ToHsTHE NPAaBUIBHOTO MHOTOTPAHHUKA; MTPABHIIbHAS MPU3MA U
npaBuiIbHAs MUPAMUIA; MPABWIbHAS TPEYTOJIbHAS MUpaMUJIa U
Conepxanne MpaBUWJIbHBIN TeTpasap; KyO. IlpencraBieHue o NpaBUIIBHBIX
TEMBI MHOTOTPaHHUKAX: OKTa3JIp, JOJIEKa’Ap U UKocadap. JBuxeHue
B IPOCTPAHCTBE. OJEMEHThl CHUMMETPUM B MPABUIBHBIX
MHOTOTpaHHUKAX
Buibl 3aHsTHS KomOuHMpoBanHoe
®opmsbl @poHTanbHaA, UHAMBUIYaTbHAS (TIPH JKEJTaHUU 00YYarOUUXCS
OpraHu3aluH paboTaTh CAMOCTOSITEIILHO)
y4ueOHOMI
JeSITEbHOCTH
Tumer OBpucTHUecKas Oecena Jis akTyanu3aiuu 3HaHui. O1ieHKa
OLICHOYHBIX CaMOCTOSITENILHO BBIMOJTHEHHBIX 33JaHUIMA
MEPONPUSITUN
Permienvie 3ama4 v BBITIONHEHME 3a7aHUd M3 YUeOHBIX TOCOOWI U
O0P, [OOymIeHHBIX K HWCHOJNB30BAHUIO TPU  peau3aliv
00pa3oBaTeNbHBIX ~ MPOTPaMM  CPEMHEro  Mpo(ecCHOHATBHOTO
3amganust s o0Opa3oBaHUs, peaM3yeMbIX Ha 0a3e OCHOBHOTO  OOIIEro
CaMOCTOSITENILHOTO | 00pa30BaHMsI.
BBIITOJIHEHUSA ITouck wuHpopmaium ¢ momomiblo  MHTEpHET-pecypcoB B

COOTBETCTBMM C  3aJaHMEM TIperojaBateNisi W CO3/IaHHe
KOMITBIOTEPHBIX TPE3eHTAINiA, TEKCTOBBIX COOOIIEHUH, pedepaToB
10 BEIOOPY OOYYAIOIIMXCSI TT0 TEME pazjesa
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Tema 7.9. llusmnap, ero cocrapJsioniye. Ceyenue MWIMHIPA

Tema zangaTusa

Hunuuap, ero coctapismomue. CeyeHue MIIMHIPa

Coneprxanue
TEMBI

Hunuaapudeckast IOBEPXHOCT, oOpazyrorue
OWIMHAPUYECKON  TMOBEPXHOCTH, OChb  UWIWHAPUYECKOU
MOBEpXHOCTU. L{MiIMHIp: OCHOBaHUSA U OOKOBasi MOBEPXHOCTb,
oOpa3yrolas 1 0Ch; IIO0Haab OOKOBOH U MOJHOM MTOBEPXHOCTH.
N3o0pakeHne MuIMHIpa Ha TIOCKOCTU. Pa3BépTka nuiamHapa.
Ceuenus 1miauHApa (IJIOCKOCTHIO, MNapaJJICIbHOW  WIU
NEPHeHAUKYJIIPHON OCH UIMHAPA)

Bunp! 3ansarus

KomOunupoBanHoe

®opmsbl OpoHTanbHast, UHIUBUIyIbHAS (TIPY KeTaHUU 00YyJarOIIIXCs
OpraHu3aluu paboTaTh CAMOCTOSITEIILHO)
y4ueOHOMI
JEATEIbHOCTH
Turbl OBpucTrdeckas Oecesa i akTyar3auy 3HaHui. OlieHKa
OIICHOYHBIX CaMOCTOSITEIIHO BBITIOJTHEHHBIX 3a/IaHUI
MEPOIPHUITUN
Pemienue 3amay v BBIMOJNHEHNUE 33/IaHUA U3 YYEOHBIX MOCOOMA U
O0P, [onymieHHbIX K HCIOJB30BAHUIO TIPU  peaTU3aLvA
00pa3oBaTeNIbHBIX ~ MPOrpPaMM  CPeAHEro  Mpo¢eCCHOHATBHOTO
3amanus Ay o0pa3oBaHus, pealM3yeMbIX Ha 0a3e OCHOBHOIO  OOIIIEro
CaMOCTOSITENILHOTO | 00pa30BaHMs.
BBITIOJIHEHUS ITonck wHpOpMalu ¢ ToMoIIbI0  MHTEpHET-pecypcoB B
COOTBETCTBMM C  33JlaHMEM  TMIPENojaBaTeNisi H  CO3JaHHe
KOMITHEOTEPHBIX TIPE3CHTAIHI, TEKCTOBBIX COOOIICHHH, pedepaToB
110 BRIOOPY 00YYAFOIIMXCS 110 TEME pa3Jiena
Tema 7.10. Konyc, ero cocrasisiomme. CeyeHue KOHyca
Tema 3ausTHA Konyc, ero cocrapustomne. CeueHne KOHyca
KoHnnueckass ~ moBepXHOCTb,  OOpa3yroue  KOHUYECKOH
Coneprxanuve MOBEPXHOCTH, OChb W BEPIIMHA KOHMYECKOW TMOBEPXHOCTH.
TEMBI Konyc: ocHoBaHue u BepIrHa, 00pa3yroiias U oCh; IUIONIAdb

OOKOBOM U MOJIHOW TTOBEPXHOCTH

Bungel 3anaTus

KomOuHmpoBanHoe

DopMbl @poHTaNbHAA, UHIUBUIYATbHAS (TIPU JKEJTAaHUU 00YYarOIUXCS
OpraHu3aluu padoTaTh CaMOCTOSITEIIHHO)
y4ueOHOM
JIEATEIILHOCTH
Tumer OI11eHKa CaMOCTOSITEIILHO BBITOJIHEHHBIX 3aJaHUHI
OLICHOYHBIX
MEPONPUSITHI
Pemienue 3amay v BhIMONHEHWE 3aJIaHUM W3 YYEOHBIX MOCOOMM U
3agaHus s O0P, [OomymieHHbIX K HWCIOJB30BAHUIO TIPU  pealn3alyu
CaMOCTOSITEJIFHOTO | 00pa30BaTebHBIX  MPOIpaMM  CPEIHEro  MpoQeCcCHOHATBHOTO
BBITIOJTHCHUS 0o0pa3oBaHus, peaM3yeMbIX Ha ©0a3e OCHOBHOIO  OOIIEro
00pa3oBaHusl.
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[Mouck wnHboOpMaii ¢ ToMoIIpl  VHTepHET-pecypcoB B
COOTBETCTBMM C  33JIaHAEM TIPENoNaBarelisi W CO3/IAHUE
KOMITHIOTEPHBIX TIPE3CHTAIHI, TEKCTOBBIX COOOITICHHI, pedepaToB
110 BBIOOPY 00YUAIOIIMXCS TI0 TEME pasziena

Tema 7.11. ¥YceueHnnblii koHyc. CevyeHne yceueHHOT0 KOHYca

Tema 3ansiTust Yceuennslii konyc. CeueHne yCeueHHOTro KOHyca
VYceu€HHplii KOHyc: oOpasylolue M BbICOTa; OCHOBAaHUSA U
Conteprate 6OK0‘1‘321}I NOBEPXHOCTh. M300paxkeHne KOHyca Ha IUIOCKOCTH.
TeMEL Pa3BépTka _koHyca. Ceuenus  KoHyca (HJIOCKUOCTLIO,
napaJijieIbHOM OCHOBAHMIO, U TNIOCKOCTHIO, MPOXOJSIIECH Yepe3
BEpUINHY)
BuIbl 3aHATHS KomOuHnpoBanuoe
DopMbl OpoHTanbHasd, UHIAMBUIyaTbHAS (TIPU JKEJTAaHUU 00YYarOITUXCS
OpraHu3aluu paboTaTh CAMOCTOSITEIILHO)
y4eOHOI
JEATEIbHOCTU
Tume! O11eHKa CaMOCTOSTEILHO BEITIOJIHEHHBIX 3aJaHHI
OIICHOYHBIX
MEPONPUSITHIN
Pemienvie 3a7a4 1 BBITIOJHEHUE 3a7aHUl U3 YUeOHBIX MOCOOWH U
O0P, [OOymeHHBIX K HUCHOJNB30BAHUIO TPH  peau3aliv
00pa3oBaTeNbHBIX ~ MPOTPaMM  CPEIHEro  Mpo(ecCHOHATLHOTO
3amganus 11s o0pa3oBaHUs, peaM3yeMbIX Ha 0a3e OCHOBHOTO  OOIIEro
CaMOCTOSITEIILHOTO | 00pa30BaHUs.
BBITIOJIHCHUS ITonck wHpOpMaluu ¢ ToMoImIbI0  MHTEpHET-pecypcoB B
COOTBETCTBMM C  3aJaHUEM TMpENojaBaTreNsi M CO3/IaHKe
KOMITBFOTEPHBIX MPE3EHTALMIA, TEKCTOBBIX COOOIIEHHH, pedeparoB
110 BEIOOPY 00yYaroLMXCs 10 TEME pazzena
Tema 7.12. lllap u chepa, ux ceueHust
Tema 3ansTHA [ITap u cdepa, UX ceueHus
Cdepa u map: neHTp, paanyc, uamMeTp; MIoa b TOBEPXHOCTH
Conepxanue cheprl. Bzammuoe pacmonoxkenue cdepbl M IUIOCKOCTH;
TEMBI KacarelibHas TUIOCKOCTh K cepe. M3o0Opaxkenue cheps, mapa
Ha m1ockoctu. CedeHus mapa
BuIp! 3aHATHS KombunmpoBanHoe
dopMbl OpoHTaTbHAs, UHIUBUIYATbHAS (TIPU JKEJTAHUU 00YYarOIXCS
OpraHu3aINH paboTaTh CAMOCTOSITEIILHO)
y4ueOHOM
NEATEIbHOCTU
Tuns OBpucTrdeckas Oecea Ui akTya3auuy 3HaHui. OleHka
OLICHOYHBIX CaMOCTOSITENILHO BBITMOJTHEHHBIX 33/IaHUI
MEPONPHUIITUN
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3amanus s
CaMOCTOSITEIILHOTO
BBITIOJIHEHUS

Pemienue 3amay v BbIMONHEHWE 3aJIaHUM W3 YYEOHBIX MOCOOMM U

O0P, [OOymieHHBIX K HWCHOJNB30BAHUIO TPU  pea3alid
00pa3oBaTeNbHBIX ~ MPOTPaMM  CPEMHEro  TMpo(ecCHOHATLHOTO
oOpa3oBaHus, peaM3yeMbIX Ha 0a3e OCHOBHOIO  OOIIEro
00pa3oBaHusl.

[louck wHpoOpMarmu ¢ ToMoIIblo  MHTEpHET-pecypcoB B
COOTBETCTBUM C  33JJaHUEM  IIPENOJABaTeNlsi W CO3JaHHE
KOMITHIOTEPHBIX MPE3EHTAIMA, TEKCTOBBIX COOOIIEHHH, pedepaToB
110 BEIOOPY 00YYAIOLHXCS 10 TEME pazziena

Tema 7.13. Ilonsitue 00 00beme Tes1a. O0beMbl MHOTOTPAHHUKOB M TeJI BPallleHUsI

[lonsatue 06 oo6weme tena. OOBEMEI MHOI'OT'PAaHHUKOB W TCJI

Tema 3ansTHA
BpalleHUs
[TonsiTue 06 00bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Te. O0BEM
Coneprxanue i
TOMAL NUpaMUIbl, NPU3MBI IUIUHIpa, KoHyca. OObEM 1mapa u
TJI011a/1b ChEephl
Byl 3aBATHS KomOunupoBanHoe
®opmsbl @poHTaNbHAA, UHIMBUIYATbHAS (TIPH JKEJTAaHUU 00YYarOLHXCS
OpraHu3aluu paboTaTh CaMOCTOSTEIHHO)
y4eOHOI
JEATEIbHOCTH
Tuner @poHTaAIBHBIN onpoc. Maremarndeckuii AUKTaHT. OIieHKa
OIICHOYHBIX BBITIOJTHEHHBIX MIPOEKTHBIX PadoT
MEPOIPHUITUN
Perienvie 3ama4 1 BBINIOJHEHUE 33aHU M3 y4EOHBIX MOCOOHMH U
3ananus Ui O0P, fmomymieHHBIX K  HWCHOJNB30BAHMIO TIPU  peau3alyiv
CaMOCTOSITEIIFHOTO | 00pa30BaTeNbHBIX  MPOrpaMM  CPEAHEro  MpoQeCcCHOHATBHOTO
BBITIOJIHEHUS o0pa3oBaHusi, pealM3yeMbIX Ha 0a3e OCHOBHOIO  OOIIEro
00pa3zoBaHus

Tema 7.14. O0beMblI M ILIOIIAIHA MOBEPXHOCTEl MOTOOHBIX Tl

Tema 3ausiTHs OOBbeMBI U TIJIOMIAIU TTOBEPXHOCTEH MOJOOHBIX TET
Conepxanue [TogoOupie Tema B mpocTpancTBe. COOTHOIICHHUS MEXKIY
TEMBI TUIOMIASIMU TTIOBEPXHOCTEN M 00BEMaMU TTOTOOHBIX TEJ

BuIp! 3aHATHS KombunmpoBanHoe

dopMbl OpoHTaTbHAs, UHIUBUIYATbHAS (TIPY JKEJTAHUU 00YYaOITXCS
OpraHu3aluu paboTaTh CAMOCTOSITEIILHO)

y4ueOHOM

JeSATEeIbHOCTU

Tuner OBpucTHUecKas Oecesa i akTyan3aluu 3HaHui. O1ieHKa
OLICHOYHBIX CaMOCTOSITEIILHO BBITIOJHEHHBIX 3a/1aHUIA

MEPONPHUIITUN

3anaHus Ui Pemienvie 3aa4 1 BBINIOJHEHUE 3a7aHUd U3 y4eOHBIX MOCOOWH U
camocrositelibHoro | OP,  JOMyIlEHHBIX K  MCIOJB30BAaHUIO TMPU  peaTM3alluu
BBINOJIHEHUS 00pa3oBaTeNbHBIX  MPOTPaMM  CPEMHEro  MpodecCHOHATLHOTO
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0o0pa3oBaHus, peaM3yeMbIX Ha ©0a3e OCHOBHOIO  OOIIEro
00pa3oBaHMsL.

[louck wHpopMarmu ¢ ToMmorIblo  MHTEpHET-pecypcoB B
COOTBETCTBMM C  3aJ[aHMEM  TIperojaBaTelii W CO3/IaHHe
KOMITHIOTEPHBIX TIPE3CHTAIHI, TEKCTOBBIX COOOITICHHI, pedepaToB

110 BBIOOPY 00YUAIOIINXCS TIO TEME pasziena

Tema 7.15. KoMOuHAIIMM MHOTOTPAHHUKOB U TeJ1 BpallleHusl

Tema 3ansTHsI KoMOnHanuy MHOTOTpaHHUKOB U TE€J BpaLCHUSI
Coneprantie MHororpaHHuK, OIMCaHHbIN 0Kkoso cepbl. Chepa, BOrcaHHaAs
TOMLL B MHOTOIPAaHHMK WIM B TENO BpallleHU:. MHoOTrOrpaHHuK,
BIIMCAHHBIN B TEJIO BPALICHUS
KombunanpoBanHoe. O3HaKOMIIEHHE C HOBBIM MaTEPUATIOM.
Bunsl 3anartusa N
IToBTOpEHNME MPOIJIEHHOTO
Dopmsbl @poHTaNbHAA, UHIMBUIYATbHAS (TIPH JKEJTAaHUU 00YYarOUUXCS
OpraHu3aLNH paboTaTh CaMOCTOSITENHHO)
y4eOHOMH
JEeSATEIbHOCTH
Tunsl OreHKa CaMOCTOSITENBHO BBITOJIHEHHBIX 33JaHUI
OLICHOYHBIX
MEPONPUSI TN
3aganus Ui [loAroTOBUTH NOKJIAABl W MPE3EHTAMU O IUIATOHOBBIX U
CaMOCTOSITENIFHOTO | ApXHUMENOBBIX TeIax
BBINOJIHEHNS

Tema /.17. Pemmienue 3a1a4. MHOTOrpaHHMKH M TeJ1a BPallIeHUsI

Tema 3ansTHA Pemenue 3agau. MHOrorpaHHHMKH U TE€JIa BPALLICHUS

Contepratiiie Boluucnenne BenmuuuH (yiMHA, Yroyi, O0BEM, IUIOMIAIh

TeMEL MOBEPXHOCTH) TEOMETPUUECKUX (DUTYD, UCTIONIB3YSI U3yUCHHBIC
(GbOpMYJIBI U METOBI

Biiibl 3aHATHS KonrposnbHas pabora

DopmbI NupuBuyansHas

OpraHu3aluu

y4ueOHOMI

JESITEIbHOCTH

Tunel Or11eHKa KOHTPOJTLHOM Pa0OTHI 10 pazaeny 7

OLICHOYHBIX

MEPOIPHUITUN

3amaHus it Marepuanst BIIP

CaMOCTOSITEITbHOTO

BBITIOJIHEHUS
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Pa3nen 8. [lepBooOpasnasi QyHKIMH, ee NPUMEHEeHHE

Tema 8.1. [lepBoodpa3Hasi pyHKIUH

Tema 3ansiTHs [TepBooOpasnast pyHKITMHU

Coneprkanne [TepBooOpasnas. Tabnuia mepBooOpa3HBIX

TEMBI

BUIbI 3aHSTHS KomOunupoBanHoe

®opmsbl OpoHTanbHast, UHIUBUIyaIbHAS (TIPY KeTaHUU 00YJarOIIXCs

OpraHu3aluu padoTaTh CaMOCTOSITENHHO)

y4eOHOU

NeSITETbHOCTH

Tuns OBpucTrUdeckas Oecesia Jis akTyaT3aliy 3HAHUH.

OIICHOYHBIX MaremaTiyecKkuii IMKTaHT

MEPOIPUITUN
[louck wuHpopmarmu ¢ nomoribio  MHTEpHET-pecypcoB B
COOTBETCTBMM C  3aJaHMEM TIperojaBaTteNsi W CO3/IaHHe
KOMIIBIOTEPHBIX TPE3EHTAINM, TEKCTOBBIX COOOIIEHHH, pedepaToB

3amanus 4y T10 BEIOOPY 00YUarOIINXCs 110 TEME pazJiea.

CaMOCTOSITENILHOTO | PellieHne 3a/1a4 ¥ BBITIOJHEHUE 33JaHui M3 YU4eOHBIX MOCOOUN U

BBITOJIHEHUS O0P, [OmymieHHbIX K HCIOJMB30BAHUIO TIPU  peaTd3alyd
00pa3oBaTeNIbHBIX ~ MPOTpPaMM  CPEAHEro  MPOECCHOHAILHOTO
o0pa3oBaHusi, pealM3yeMbIX Ha ©0a3e OCHOBHOTO  OOIIEro
00pa3oBaHus

Tema 8.2. ILlnomans kpuBo/mHeiiHoii Tpaneyu. @opmysia Helorona — Jleiionuia

[Inomane kpuBonuHeHon Ttpaneuuu. Popmyna HeroTroHa —

Tema 3ansTHA .
JleOnunIa
Conepxanne WNHurerpan, ero reoMeTpuuyeckuidi © (PU3NYECKUNA CMBICIL.
TEMBI Brruucnenne unTerpana no ¢dopmyne Hetotona-JIeibuuia
Buibl 3aHsTHS KomMOuHnpoBanHoe
®opmsbl @poHTanbHaA, UHAMBUIYaTbHAS (TIPH JKEJTaHUU 00YYarOUUXCS
OpraHu3aluu paboTaTh CaMOCTOSITEIIHHO)
y4ueOHOMI
JEeSITEbHOCTH
Tunel OpoHTanbHbI orpoc. TectupoBanue. [ Ipencrasnenre pe3ynbTaToB
OIICHOYHBIX NPaKTUYECKON pabOThI
MEPONPUSITHN
[louck wHpopMarmu ¢ Tomoribio  MHTEpHET-pecypcoB B
COOTBETCTBMM C  33JaHUEM [PENoAABaTeNi M CO3/1aHHe
KOMIIBIOTEPHBIX TPE3CHTAINH, TEKCTOBBIX COOOILEHH, pedepaToB
3amanvist IS T10 BEIOOPY OOYUAFOIIMXCS TI0 TEME pasziea.
caMmocTosiTenbHOro | PerieHne 3amay v BBINOJIHEHWE 33JJaHU U3 Y4EeOHBIX MOCOOMHA U
BBITIOJTHEHUS O0P, JonymieHHbIX K  UCHOJBb30BAHUIO TIPU  peau3aliu
00pa3oBaTelbHbIX  MPOrpaMM  CPETHEro  Mpo(ecCHOHATBHOTO
0o0pa3oBaHus, peaM3yeMbIX Ha ©0a3e OCHOBHOIO  OOIIEro
00pazoBaHuUs
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Tema 8.4. PelnieHue 3a1a4 Ha HaX0K/IeHNE NEPBOOOPA3HOI U ee MPUMEHEHHE

Tema 3ausgTus

Pemenne 3amad Ha HaxoXJIEHHE TMEPBOOOpa3HOM U €€
IIPUMCHCHHE

Conepxanue
TEMBI

[TepBooOpa3Hast U UHTErpall

Bunel 3anatusa

Kontpomnbhas pabota

®opmsbl
OpraHu3alMH
y4eOHOU
JEeSITENbHOCTH

NupuBuyamsHas

Turbl
OIICHOYHBIX
MEPOIPHUITUN

Or11eHKa KOHTPOJIBLHOU PadOTHI M0 pa3zeny 8

3amaHus Uit
CaMOCTOSITEIILHOT'O
BBIITOJIHEHUS

Marepuansl BIIP

Pa3nen 9. Teopusi BeposITHOCTEH U CTATUCTHKA

Tema 9.1. IlpencraBiieHne TAHHBIX U ONUCATEIbHAS CTATHCTHKA

Tema 3aHsTHSI [IpencraBiieHre JaHHBIX U ONKCATENIbHAS CTATUCTHKA
[IpencraBieHre AaHHBIX C TMOMOIIBIO TAONMI[ M JHATPAMM.

Coneprxanue Cpennee  apudmeTnyeckoe, MeauaHa, HauOoJbIIee W

TEMBI HaUMEHBIIIEE 3HAYCHMS, pa3Mmax, JUCIEPCHs, CTaHIApTHOE

OTKJIOHCHHUC YU CJIOBBIX Ha6op013

Bunsl 3anaTusa

KombunmpoBanHoe

®opmbl OpoHTaTbHAA, UHIAUBUIYATbHAS (TIPU JKEJTAaHUU 00YYarOIXCS

OpraHu3aluu paboTaTh CAMOCTOSITEIILHO)

y4eOHOM

JeSITETbHOCTU

Tunel OBpucTHUecKas Oecesa Jisl akTyanu3alii 3HaHUM.

OILICHOYHBIX MaremaTuueckuii JUKTaHT

MEPOIPHUITUN
Pemienue 3amay v BBIMOJNHEHNWE 3aaHUM W3 YYEOHBIX MOCOOMN U
O0P, [OOymIeHHBIX K HUCHOJNB30BAHUIO TPU  peau3aliiv
00pa3oBaTeNbHBIX ~ MPOTPaMM  CPEMHEro  Mpo(ecCHOHATBHOTO

3amanust 11s o0Opa3oBaHUs, peATM3yeMbIX Ha 0a3e OCHOBHOTO  OOIIEro

CaMOCTOSITEIILHOTO | 00pa30BaHWs.

BBITIOJIHEHUS ITonck wHpOpMalu ¢ ToMoImIbI0  MHTEpHET-pecypcoB B

COOTBETCTBMM C  33JIaHMEM TIPENONaBarelisi W CO3IAHUE
KOMITHIOTEPHBIX MPE3EHTALIN, TEKCTOBBIX COOOIIEHNUH, pedepaToB
TI0 BEIOOPY 00YYarOIIMXCs IO TEME pasjena
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Tema 9.3. Onepanyu HajA COOBITUAMHU, HA/T BEPOATHOCTSIMU. Y CJIOBHASI BEPOSITHOCTD

Tema 3augTus

Onepauuu HaJ COOBITUAMH, HaJl BEPOSTHOCTSAMH. Y CIIOBHAS
BEPOSITHOCTD

Conepxanue
TEMBI

CiyyaiiHble SKCIEPUMEHTHI (OMBITHI) U CIy4YalHbIE COOBITHSL.
DOneMeHTapHble COOBITHS (MCXOJbl). BEposSTHOCTH City4ailHOro
coObITUA. bIu30CTh YacTOTBI M BEPOSATHOCTU COOBITHUH.
Ciy4daiiHbple ONBITBI C PAaBHOBO3MOXHBIMHM 3JIEMEHTAPHBIMU
coObiTuAMU.  BeposiTHocTM  cOOBITMH B ombITax ¢
PaBHOBO3MOXHBIMU 3JIEMEHTapHbIMU COOBITUAMU. Omnepanuu
Haj COOBITUSIMU: nepeceyeHue, 0o0BbeIMHEHNE,
IPOTUBOIOJIOXKHBIE COObITH. JnarpamMmel Oiinepa. Popmyina
CJIOKEHUS BEPOSATHOCTEMN. Y CIIOBHASI BEPOSTHOCTh. Y MHOKEHUE
BeposTHOCTEN. JlepeBo cmywaiiHOro skcnepumenta. dopmyna
MOJIHOM BeposTHOCTH. He3aBrcHMBIe COOBITHS

Bunp1 3anaTus

KombunmpoBanHoe

dopMbl
OpraHu3alNH
y4eOHOI
JEATEIbHOCTH

®dpoHTaNIbHAS, MHAUBUAYATbHAS (TIPY JKEJIAaHUH 00YJarOIITIXCS
paboTaTh CaMOCTOSTEIIHHO)

Turbl
OLIEHOYHBIX
MEPOIPUATHI

OBpucTHUecKas Oecena i akTyanm3aiuu 3Hanuil. [Ipeacrasnenve
PE3YJILTATOB MPAKTUYECKON PadOThI

3amaHus it
CaMOCTOSITEIILHOT'O
BBIITOJTHEHUS

Permienvie 3a7a4 1 BBITIONHEHME 3a7aHUi U3 YUeOHBIX TOCOOWH U
O0P, [OnymieHHBIX K HUCHOJNB30BAHUIO TPU  peau3aliv
00pa3oBaTelibHBIX  MPOTrPaMM  CPEeTHEro  MpodeccHoHATbHOTO
0o0pa3oBaHWs, pealM3yeMblX Ha 0a3e OCHOBHOIO  OOIIEro
00pa3oBaHusL.

Ilouck wuHpopmaimu ¢ nomouplo  HTEpHET-pecypcoB B
COOTBETCTBMM C  3aJaHMEM TIperojaBateNsi W CO3/IaHHe
KOMITBFOTEPHBIX MPE3EHTALMIA, TEKCTOBBIX COOOIIECHHH, pedepaToB
110 BBIOOPY OOYYAIOIIMXCSI TI0 TEME pazjesa

Tema 9.4. JsieMeHTbl KOMOUMHATOPUKH

Tema 3augaTusa

DneMeHThl KOMOMHATOPUKH

Conepxanue
TEMBI

KomOunaroproe mpaBuio yMHOkeHHs. [lepecTraHoBku U
dakropuan. UYwucno coueranmit. Tpeyrompuuk Ilackais.
®opmyna 6unoma HeroToHa

Bunsl 3anartusa

KomOunupoBanHoe

dopMbl
OpraHu3alMH
y4eOHOI
JEeSTENbHOCTH

®poHTaNbHAS, UHIUBU Ty TbHAS (TTPHY YKETaHHH 00YJaFOIIIXCST
paboTaTh CAMOCTOSITEITLHO)

Turbl
OLICHOYHBIX
MEPONPHUIITUN

OBpucTHUecKas Oecena il akTyaim3aiuy 3HaHui. [Ipencrapnenue
PE3YIIBTaTOB MPAKTUUECKON PadOThI
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Pemienue 3amay v BbIMONHEHWE 3aJIaHUM W3 YYEOHBIX MOCOOMM U

3ananus st O0P, [AOonymieHHBIX K HWCHOJNB30BAHUIO TPU  peau3aliud
CaMOCTOSITENILHOTO | 00pa30BaTeIbHBIX ~ MPOrPaMM  CPEIHET0  MPOQECCHOHATLHOTO
BBITIOJTHCHHS 0o0pa3oBaHus, peaIM3yeMbIX Ha 0a3e OCHOBHOIO  OOIIETO
00pa3oBaHus
Tema 9.6. Cepum nocJie1oBaTeJIbHbIX HCITBITAHMIA
Tema 3aHsTHS Cepuu nociieoBaTeIbHBIX UCIBITAHUM
Conepanne bunapHbIil ciiydaliHbIl ONBIT (MCIIBITAHUE), YCIEX U HeyJa4a.
TeMEL HezaBucumele ucnbitanus. Cepus He3aBUCUMBIX UCTIBITAHUH 10

nepBoro ycnexa. Cepusi HE3aBUCUMBIX UCTIBITaHUN bepHyum

Bunp! 3ansarus

KomOunmpoBanHoe

®opmbl ®poHTanbHast, UHIUBUTyaJIbHAS (TIPY KETaHUU 00YYarOIXCsl
OpraHu3alNH paboTaTh CaMOCTOSITENHHO)
y4eOHOM
IS TENbHOCTH
Turbl OponTanbHbIi onpoc. [IpeacraBienue pe3ynbTaToB NPAKTUIECKON
OLIEHOYHBIX paboTHI
MEPONPUSI TN
Perienvie 3a1a4 1 BBINIOJHEHUE 33aHU U3 Y4EOHBIX MOCOOUH H
3ananus i OO0P, JOnymeHHBIX K  HCHOJB30BAHMIO TP peaIM3aln
CaMOCTOSITENILHOTO | 00pPa30BaTENIbHBIX  MPOrpaMM  CPEIHEro  MpOogeCcCHOHATBHOIO
BBITIOJTHEHUS o0pa3oBaHUs, peaM3yeMbIX Ha 0a3e OCHOBHOTO  OOIIEro
00pa3oBaHus
Tema 9.7. Cryuaiinble BeJIMUMHBI U PAcIIpe/iesIeHus.
MareMaTH4ecKoe 0KUAAHHME CITYYANHOM BEJINYHUHbI
CiyyaliHple BENWYMHBI M pacHpeacseHus. MaTreMaThndecKkoe
Tema 3ansTHS N
O’KHJIaHUE CIYYalHOUN BEJTUYHUHbI
CnyyaiiHas  BenmnuunHa.  PacnpenenieHHe — BEpOATHOCTEM.
Junarpamma pacnpenenenusd. [Ipumepsl pacnpeneneHuii, B TOM
qyclie, TeoMeTpuueckoe u OuHoMHanmbHOE. YucioBble
XapaKTEPUCTHKN  CIy4YalHBIX BEJIMYMH: MaTE€MaTH4YECKOe
Conepratiie O’KHJIaHUE, TUCIIEPCUSl U CTAHJAPTHOE OTKJIOHEHHE. [Ipumepsl
TOMLL OPUMEHEHUS MAaTEMAaTHYECKOrO0 OKHMJAHWsA, B TOM 4YHUCIE B

3a7]a4ax U3 MOBCEJHEBHOM XKU3HU. MaTeMaTH4eCKOe OKUAAHNE
OMHaApHOM CIy4yallHOU BeJIMYMHBI. MaTeMaTH4ecKoe OXUAaHHUe
CyMMBI CIy4YalHBIX BEJIMYMH. MaTemMaTU4YeCKOe OKUIAHHUE U
IUCTIEPCUS r€OMETPUUECKOI0 U OMHOMMAJIEHOTO
pacpeneacHuin

Bungl 3anaTus

KombunupoBanHoe

Dopmbl
OpraHHu3aluu
y4eOHOM
NEATEIbHOCTH

®poHTaNbHAs, UHIUBUTyTbHAS (TIPY KETaHUH 00YJarOIIIXCSI
paboTaTh CaMOCTOSTEIHHO)
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Tunel OpoHTanbHbIi orpoc. [Ipeacrapnenne pe3yabTaTtoB NPAKTHYECKOU
OLICHOYHBIX PaboTHI
MEPONPUSITHN

Pemienue 3agay v BBINONHEHNWE 33JIaHUA U3 YYEOHBIX MOCOOMA U
3ananus st O0P, fAOnymieHHBIX K HUCHOJNB30BAHUIO TPU  peau3aluv
CaMOCTOSITEIFHOTO | 00pPa30BaTelIbHBIX  MPOrPaMM  CPEIHEro  MPOgeCCHOHATBHOTO
BBITIOJIHEHUS o0pa3oBaHUs, peaM3yeMbIX Ha 0a3e OCHOBHOIO  OOILEro

00pa3oBaHuUs

Tema 9.8. Ciryuaiinble BeJIMMMHBI M pacnipenesienusi. MaremaTudeckoe 0:KuIaHue

CJIYYANHOU BEeJIMYUHBI

Tema 3augTus

CrnydaiiHbple BEJIMYMHBI M pacnpeneieHus. MareMaTtnyeckoe
0KUJIAaHHUE CITYYalHOW BEJIMYUHBI

Conepxanue
TEMBI

CnyuaitHas  BenuuuHa.  PacnpeneneHue  BEpOSTHOCTEH.
Junarpamma pacnpenenenud. [Ipumepsl pacnpeneneHuii, B TOM
yucie, TEeOMETpUYecKoe M OMHOMHalbHOE.  YucioBbIE
XapaKTepUCTUKUA  CIIyYalHbIX BEJIMYUH: MaTEMAaTHYECKOE
0KUJAHKE, TUCIEPCUS U CTAHIAPTHOE OTKIIOHEHUE. IIpumepsl
IPUMEHEHUS MaTEMaTUYECKOTO OXWJAHUS, B TOM 4YHUCJIE B
3a71a4ax U3 MMOBCEIHEBHOM XKU3HU. MaTeMaTu4ecKOe OKUIaHNE
OMHaApHOM CIy4yallHOUM BeIMYMUHBI. MaTeMaTH4eCcKoe OXUJaHHUe
CyMMBI CIy4YalHbIX BEJIMYMH. MaTeMaTU4eCcKOe OXKUJAHUE U
IUCTIEPCUS r€OMETPUUECKOTO " OMHOMUATILHOTO
pacnpeaeneHuit

Bunsl 3anartusa

KombunupoBanHoe

®opmbl OpoHTaTbHAA, UHIUBUIYATbHAS (TIPU JKEJTAaHUU 00YYarOIUXCS
OpraHu3aluu paboTaTh CAMOCTOSITEIILHO)
y4ueOHOMI
JeSATETPHOCTH
Turnbl ®ponTanbHbIi onpoc. [IpeacraBinenue pe3ybTaToB MPAKTUIECKON
OLIEHOYHBIX paboThI
MEPOIPHUITUN
Pemmenue 3amay v BBINONHEHWE 3aJIaHUA W3 YYEOHBIX MTOCOOMM U
O0P, [OOymIeHHBIX K HWCHOJNB30BAHUIO TPU  peau3aliv
00pa3oBaTeNlbHBIX ~ MPOTPaMM  CPETHEro  MpodecCHOHATLHOTO
3amganust s o0Opa3oBaHUs, peaTM3yeMbIX Ha 0a3e OCHOBHOTO  OOIIEro
CaMOCTOSITEIILHOTO | 00pa30BaHWs.
BBIITOJIHEHUSA [louck wHpopMarmu ¢ Tomoriblo  MHTEpHET-pecypcoB B

COOTBETCTBMM C  3aJaHMEM TIperojaBateNisi W CO3/IaHHe
KOMITBIOTEPHBIX TPE3eHTAIHiA, TEKCTOBBIX COOOIICHUH, pedepaToB
110 BBIOOPY OOYYAIOIIMXCSI TI0 TEME pazjesa

Tema 9.9. Pelienue 3a1a4 KOMOMHATOPUKH, CTATUCTHKH M TEOPHHU BEPOSITHOCTEH

Tema 3augTus

Pemenve 3amad  KOMOWHATOPWKH, CTAaTUCTUKA € TEOPUU
BEPOSITHOCTEH
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5 Coneprxanue DneMeHThl KOMOMHATOpUKH. COOBbITHE, BEPOATHOCTh COOBITHUS.
" | TeMBI Clo)keHne U YMHOKEHHUE BEPOSTHOCTEH
3. | Buypl 3ansTus KonTtpomnbhas padora
DopmbI NunuBunyansHas
5 | Opranusauum
" | yueOHOM
JEATEIbHOCTU
Turbl O1eHKa KOHTPOJTLHOM PabOThI 10 pazaeiry 9
6. | OIICHOYHBIX
MEPONPUSITHN
3amaHus st Marepuaie1 BITP
7. | CaMOCTOSITEIEHOTO
BBITIOJTHEHUS

HNrorosasi KOHTpPOJILHAs padoTa
ba3oBblii ypoBeHb CJI05KHOCTH (3 MMH)

IIpouuraiite TeKCT, BbIOEPUTE NPABUILHBIN OTBET
Pacumdpyiite KpaTkylo 3anuch: a€

TOUYKA & IPUHAJUICKUT ILIIOCKOCTH 3

TOYKA a MPUHAJJICKUT TIPSMOiL 3

npsiMast @ IPUHAJJIEKUT TIOCKOCTH 3

npsiMast a epeceKaeT MI0CKOCTh B

IIpouuraiite TeKCT, BbIOEPUTE NPABUIbHBINA OTBET

Ipsambie AB u CJI ckpemnBarorcs. Kakoe pacnosoxenune umeror npsimbie AC u B/[?
IapajuleIbHbIC

MIEPIICHIUKYJISIPHBIE

CKPELIUBAIOTCS

[IEPECEKAIOTCS

IIpounTajiTe BHUMATEIbHO TECT U BbI0EPUTE OJMH U3 BADUAHTOB OTBETA
Ilnockoctn o u f umeror 1 00y Touky. KakoBo nx B3auMHoe pacnojioxenue?
napajJieIbHbI

MIEPECEKAIOTCS 110 MPSAMOMN

COBIAAAIOT

CKpEUIUBAIOTCS

IIpouuTaiiTe BHUMATEJIbHO TECT U BbIOCPUTE OJMH M3 BAPMAHTOB OTBETA
Eciaun npsimasi, npoBeeHHAs HA MJIOCKOCTH Yepe3 0CHOBAHME HAKJIOHHOM,
NepPHeHIUKYJIAPHA ee MPOEeKIUN, TO OHA

NEePNEHANKYJISIPHA U CAMOW HAKJIOHHOM

IapajuieibHa U CaMOW HAKJIOHHOU

CKPEIIMBAETCSA C HAKJIIOHHOU

MEPIEHANKYJISIPHA OCHOBAHUIO HAKJIOHHOM
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IIpouuTaiiTe TEKCT, BbIOEPHUTE MPABUILHBIH OTBET

Hansl Touku A(1,0,5), B(-2,0,4), C(0,-1,0), /1(0,0,2). Kakne u3 HAX JieKaT Ha
KoopAuHaTHOM npsiMoii Oy?

A

B

C

A

IIpouuraiite TeKCT, BbIOCPUTE NPABUIbHBIN OTBET

Kakwue u3 BexTopos a (1,0,-1), ¢(1/3,2/3,-2/3), B(1,1,1), p(0,0,-2) siBasiroTCSA
eIMHUYHBIMU?

A

C

B

P

IIpouuraiite TeKCT, BbIOEPUTE NPABUILHBINA OTBET

Kakwue u3 BexkTopos a (1,2,-3), ¢(3,6,-6), B(2,4,-6) ko/uinHeapHbI?
a, B

C, B

a, c

KOJJIMHEAPHBIX BEKTOPOB HET

IIpounraiite TeKCT, BbIOEpPUTE MPABUIbHBIN OTBET

Hanbl TOukH A (2,0,5), B (2,4,-2), C(-2,6,3). CepeanHoii KaKoro oTpe3ka siBjasieTcs
Touka M (0,3,4)?

AB

BC

AC

CB

IIpouuraiite TeKCT, BbIOEPUTE NPABUIbHBINA OTBET

B AABC sinC=AB/AC. Kakasi u3 cTOpPOH siBjisieTcsi runoreny3oii AABC?
AB

AC

BC

CB

IIpouuraiite TeKCT, BbIOEPUTE NPABUIbHBINA OTBET
YriaoMm kakoil yerBepTH sBJsAeTcs yroa 0=400°?

I

I

11

IV

IIpounTajiTe TeKCT, BbIOEPUTE NPABUIbHBIN OTBET
Kakue n3 pyHKkumii sBASHOTCH YETHBIMHU?
y=sin X
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Yy=COS X
y=tg X
y=ctg x

IIpouuraiite TeKCT, BbIOEPUTE NPABUILHBIN OTBET
1
Kaxkue 13 yuces siBJAIOTCA KOPHEM YPABHEHHS COS X = E?

IIpouuraiite TeKCT, BbIOCPUTE NPABUIbHBINA OTBET
Yemy paBHA NPOM3BOAHAS (PYHKIUH y=COS>X?

y'=—sin*x
y'=-2sin’
y'=-2c0s X sinx
y'=2¢0s X

IIpounraiite TeKCT, BbIOEpPUTE MPABUIbHBIN OTBET
Ilo kakoii u3 popMyJ1 BbIYMCIACTCH MPOM3BOIHAS NPOU3BEACHUN?

(utv)'=u'+v’
(uv)’=u'v+tuv’
u. - u'v—uv’
) =

(fg(x)) =1 (g(x))*g"(x)

IIpounraiite TeKCT, BbIOEpPUTE MPABUIbHBIN OTBET

Pemnre ypasnenne f'(x)=0, ecom f(x)=3x° — 6x +4. BoiGepure oTBer
1

-1

4

-4

IIpouuraiite TeKCT, BbIOEPUTE NPABUIbHBIN OTBET

Ha pucynke nzo0pa:ken rpapux npousBoaHon ¢gynkuum f(x), onpeneneHnon Ha

uHTepBaJjie (—10; 8). Haiigure xoinyecTBO TOUeK MakcuMyma pynkuuu f(x) Ha

oTpeske [—9;6].
.

y=f"(x)

=

B~ o1
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2
3

IIpouuraiite TeKCT, BbIOEPUTE NPABUIbHBIN OTBET

B kakux efuHUIAX H3MePSAETCH MJIOLIAAb MOBEPXHOCTH MHOTOTPAHHUKA?
B rpagycax

B METpax

B KBaJIPATHBIX METpax

B JIBYTPaHHBIX Ipagycax

IIpouuTaiiTe TEKCT, BbIOEPHUTE MPABUILHBIH OTBET

ILiomaas 00KOBOV MOBEPXHOCTH NMPU3MbI BLIYHCJIAETCS M0 (popmy.ie
S = S6o0k + 2 SOCH

S60x =Pocu*H

S =bo6ok + S SOCH

S60x =2Poca*H

IIpouuraiite TeKCT, BbIOEPUTE NPABUILHBIN OTBET
Y10 ABJIAETCH 0CEBbIM CEYCHUEM YCEYEHHOr0 KoHnyca?
PaBHOOEIPEHHBIN TPEYTOJIbHUK

paBHOOEIpEHHAsI Tpaneus

IPSIMOYTOJIBHUK

OPsIMOYTOJIbHASL Tpaneuus

IIpounraiite TeKCT, BbIOEpPUTE MPABUIbHBIN OTBET

Kakas ¢urypa mosyvyaercs npu BpameHUM NPsIMOYIOJbHOI0 TPEYroJbHUKA BOKPYT
OHOT'0 M3 CBOUX KAaTeTOB?

KOHYC

YCEUYEHHBIN KOHYC

nupamua

yceyeHHasi TupaMuaa

IIpouuraiite TeKCT, BbIOEPUTE NPABUIbHBINA OTBET

Jlas kakoii n3 pynkumii pynxnusa F(x)=x3-3x>+1 sipisiercs nepBoo0pa3Hoii?
f(x)=3(x%-2)

f(x)=3x(x%-2)

f(x)=3x2-6x+1

f(x)=3x2-6x

IIpouuraiite TeKCT, BbIOEPUTE MPABUIbHBIN OTBET
Y npusmsl 12 BepmiuH. CKo0JIbKO Yy Hee rpaHeii?

6

8

12

10

IIpouuTaiiTe TEKCT, BbIOEPHUTE MPABUILHBIH OTBET
OOmmii BUJ BcexX MepBooopa3sHbIX s f(x)=sinx?
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F(x)=cosx+C
F(x)=-cosx+C
F(x)=tgx+C
F(x)=-1gx+C

IIpouuraiite TeKCT, BbIOEPUTE NPABUIbHBIN OTBET

. 2
Boruuciinre onpeeeHHbIA HHTErpas fl xdx
-1
1
-1,5
1,5

IIpounraiite TeKCT, BbIOEpPUTE MPABUIbHBIN OTBET
Haiiiure KopeHb ypaBHEeHHS

11

-11

-3

3

IIpouuraiite TeKCT, BbIOEPUTE NPABUILHBINA OTBET

1 x—13
(5) =3
Kopenn ypaBrenns \ 9
12,5
13
14
1

IIpouuraiite TeKCT, BbIOEPUTE NPABUIbHBINA OTBET

dOynkuus 3a1aHa Gpopmy.ioii: f(x)=(%)x. Yemy paBHo f(-2)?
1

2
-4
4
V2

IIpouuraiite TeKCT, BbIOEPUTE MPABUILHBIN OTBET

Haiianre kopens ypasaenus 1024 (5—x)=2.
11

-11

-3

3

IIpouuTaiiTe TEKCT, BbIOEPHUTE MPABUILHBIH OTBET
Kakas u3 pynkuuii Bospacraer Ha Bceil 00J1acTu onpeaesieHus ?
f(x)=logs x
f(x)=0,7*
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f(x)=x2
f(x)=log1 x
2

IIpouuraiite TeKCT, BbIOEPUTE NPABUIbHBIN OTBET

Ykazkute 061acthb onpenenenns pynkuuu f(x) = Ig ZXX::
('7, 1’5)

(_OO; _195)9 (79 +OO)

(-1,5;7)

(_OO; _7)5 (1955 +OO)
Cpennuii ypoBeHb CJI0KHOCTH (5 MMH)

IIpouwuTaiiTe 3a7aHue, BBeAUTE NPABUJIbHbII OTBET

Jepxaresd JUCKOHTHON KApPThl KHUXKHOTO MAarasuHa MoJy4YalT NPH MNOKYIKe
ckuaKy 5%. Kuaura crour 220 pyoOaeir. CkoJbko pydseHd 3amjiaTuT AepiKaresb
AMCKOHTHOM KapThl 32 3Ty KHUTY?

OTBerT:

IIpouuTaiiTe 3aganue, BBeAUTE NPABUJIbHbIN OTBET

B sietnem sarepe 249 nereii u 28 Bocnurareseil. B oiHoM aBT00yCe MOKHO IEPEeBO3UTH
He OoJsiee 45 maccaxupoB. Kakoe HamMeHblIee KOJHUYECTBO TAKHX AaBTO0yCOB
NMOHA00HUTCS, YTOOBI 32 OJAMH pa3 NepeBe3TH BCexX U3 Jiareps B ropoa?

Otser:

IIpouuraiite 3a1aHue, BBeAUTE NPABUIbHBINA OTBET

Ilepnia JecTHUUBI AAYHOIO JA0MA VIS HAAEKHOCTH YKPeEIUICHbI IOCepeauHe
BEPTHUKAJBHBIM cTO0100M. Haiigure BbICcOTY 1 3TOr0 cT0s102, €CiiM HAMMEHbIIAsA
BbicoTa hl nmepua pasua 1,9 M, a HaubGoJb1ast BbicoTa h2 paBHa 2,9 m. OTBeT paiiTe
B MeTpax.

Ortser:

IIpouuTaiiTe 3agaHue, BBeAUTE MPABUJIbHbIN OTBET

CTpouTeJIbHBIA MOAPATYMK IVIAHUPYET KYNUTh 15 TOHH 00JIMIIOBOYHOI0 KMPNUYa y
OTHOT'0 U3 TPEX MOCTABIMKOB. OauH KUpnu4 BecuT 5 Kr. IlleHa kupnuya u ycjioBus
AOCTABKHM BCell NMOKYNKH NpHBeAeHbI B Tadauue. Bo ckoabko pyoOseit odouaércs
HauOoJ1ee 1eéBbI BADHAHT MOKYIKH C JOCTABKOM?

OtBer:

IIpouuraiite 3a1aHue, BBeAUTE NPABUIbHBINA OTBET

B rpynmne typucrtoB S yesoBek. C noMoubo0 :xpedust OHM BHIOMPAKOT TPEX YeJIOBEK,
KOTOpPbIE 10/IZKHbI HATH B CeJI0 B Mara3ut 3a npoaykramu. Kakosa BeposiTHOCTB TOTO,
4yTo TypucT /l., BXOAAIIM B COCTAB IPYyNIbl, NOHAET B Marasun?

Ortser:

116



IIpouuraiiTe 3axaHmne, BBeAUTE MPABUJIbHBIH OTBET

/IBa BeJjioCHIIEUCTA OJHOBPEMEHHO oTHIpaBWIIUCh B 108-kujiomeTpoBbIii poder.
IlepBblii exaj co CKOPOCTbI0, HAa 3 KM/4 00JIbIIEH, YeM CKOPOCTh BTOPOr0, M NPUObLI
K ¢puHMIny Ha 3 yaca panbiie BToporo. Haiigure ckopocTh Betocuneaucra,
npumenmero K puanmy nepebiM. OTBeT AaiiTe B KM/4.

OrTger:

IIpouuraiite 3a1aHue, BbIOEPUTE NPABUIbHBIN OTBET
Ha kueruyartoit Oymare ¢ pa3mepom KjeTku 1x1 wu300pakéH mapaJuiesorpamm.
Hajligyure ero njiomaisb.

] in
/

j/
]l
i
12
21
14

Exemecssunas miara 3a tesaedon cocrasisieT 400 pyoJeii. B ciexyromem roay ona
yBesanuutcs Ha7%. CkoJbKO py0Jiel OyJeT COCTABJIATH esKeMeCaYHas IJiara 3a
TeJie(pOH B CiaeayromeM roay?

428

947

642

348

IIpouuraiite TeKCT, BbIOEPUTE NPABUIbHBIN OTBET

Ha osnmmmnnane no marematuke S50 y4acTHMKOB Pa3MeCTH/IM B YeTBIPEX ay M TOPUSIX.
B mepBbix Tpéx yaagoch pasMectuth mo 110 4yenoBek, ocraBHIMXCH NepeBeId B
3alIaCHYI0 ayAMTOPHIO B APYromM kopmyce. Haiiiure BepoITHOCTH TOI0, YTO CJIy4YAHHO
BbIOPAaHHBIM YYAaCTHHUK MM CAJ OJTUMIIMALY B 3a1IACHOM ayAUTOPHUH.

0,2

0,4

0,3

0,1

IIpouuraiite 3a1aHue, BbIOEpPUTE NPABUIbHBIN OTBET

MarepuajbHasi TOYKA ABHKETCS NPAMOJHHEIHO 110 3aK0HYy X(t) =6t 2 — 48t + 17, rue
X — PaccTosiHMe OT TOYKH 0TCYETa B MeTPax, t — BpeMsl B CEKYH/1aX, U3MEPEHHOe C
HavaJja aBuxkeHusi. Haiiiure ee ckopocth (B MeTpax B CEKYH/y) B MOMEHT BpeMeHH t
=9c.

60 m/c.

50 m/c

40 m/c

20 m/c
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IIpouuTaiiTe BHUMATEJbHO 3a/1aHNE, BBeAUTE NPABUJIbHBIH 0TBET
Ha pucynke nzoopaxkén rpaduk pynkunu y = f(x) 1 kacarejbHasi K HEeMY B TOUKe C

a0cumccoii xo. Haitiinre 3HavyeHne npou3BoaHoil pynkuum f(x) B ToUke Xo
VA

W
"

OTtBeT:

IIpouuTaiiTe 3aganue, BBeAUTE NPABUJIbHbIN OTBET

PeOpo ocHOBaHUSI PAaBWIBHOM TPEYroJbHON nupamuabl 3 M, anogema 6m. Haiinure
IUI0IAAb OOKOBOI MOBEPXHOCTH MAPAMM/IbI

Otser:

IIpouuTaiiTe 3a1aHue, BBeAUTE NMPABUJIbHbIN 0TBET

BbluncauTh NOBEPXHOCTh KPOHBI KYCTAPHUKA, UMemllero (popmy mapa paauyca 0,5
M. B oTBeT 3anuiuuTe 4MCj10, JeJIeHHOE HA TT.

OTBeT:

IIpouuraiite 3aaHne, BBeAUTE MPABUJIbHBIH OTBET

SIasiercs im F(x)=x3-3x+1 nepBoo6pasnoii 1ias pynxuun f(x)=3(x>-1)?
na

HET

IIpounraiite 3a1anue, BbIOepUTE NPABUIbHBIN OTBET

Kaxkasi u3 nanabIxX (yHKImii ssBjsieTcs nepBoodpa3noii 1ist pynkuun y=—45in2x
2C0S2X+2

2C0S2X+2

1-2cos2x

sin4x

IIpouuraiite 3a1aHue, BbIOEpPUTE NPABUIbHBIN OTBET

Kakast u3 qaHHbIX (YHKIUH SBIISETCS MepBO0OpasHoi 1t GyHKIuU Y=Sin(X)
cos(X)

- CoS(X)+cC

sin(x)

IIpouuTajite 3a1aHue, BblOepuTe NPABUIbHBIN OTBET

Eciu HepaBeHCTBO YMHOKHTH WJIH Pa3JeJIMTh HA OTPULATEJIbHOE YUCJI0, TO 3HAK
HepaBeHCTBa

MEHSETCS Ha TPOTUBOIIOIOKHBIN

HE MEHSCTCS
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IIpouwnTaiiTe 3aqaHue, BbIOepUTE NPABWIbHBINA OTBET
Haiigure Touky MakcuMyM QyHKnun Y=2x2-13x+9 In(x)+8
-1

0

1

IIpoumTajite 3a1aHue, BbIOepUTe NPABUIbHBIN OTBET

CKO0JIbKO HeJbIX pelieHrii uMeeT HepaBencTBo1<7%1<49?
2

1
IToBbIIIEHHBIH YPOBEHb CJ0KHOCTH (5 MUH):

IIpouwnraiite 3a1aHue, BbIOepUTE NPABUIbHBIN OTBET

IIpu KaKuX 3HAYEHHUAX N BeKTOpHI a (4,n,2), B(1,2,n) nepneHauKyJasipHbI?
-1

1

2

0

IIpouwnraiite 3a1aHue, BbIOepUTE NPABUIbHBIN OTBET

Maker KJIyMObI NpEACTABJICH HA KOOPAMHATHON miockocTu. Haiiaure miomaab
KJIYMOBbI (4eThIPeXyrojbHUK, BEPUIMHbI KOTOPOro nMeT KoopauHatsl (8;0), (10:8),
(2;10), (0;2)

68

66

64

62

IIpouuraiite 3a1anue, BbIOEpPUTE NPABUIbHBINA OTBET

®upme «CamxoBoa» BBIACJSIOT YY4acToOK 3emJd Iuiomaabio 100 m2. Ilpeanararor
yeThbipe y4acTKa pa3HbIX pa3mepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoii y4acTok
ox00puT aupekTop pupmsbl «CagoBom», yYUTHIBAS, YTO HEOOXOAUMO Oy/IeT MOCTABUTH
3a00p nmo nepumertpy?

10x10

12x12

14x14

11x11

IIpounraiite 3a1aHue, BbIOepUTE NPABUIbHBINA OTBET
Pemure HepaBeHCTBO X(X - 5)(X + 2)< 0

VIR

(2;5)

(-2;0)

119



IIpouwnTaiiTe 3aqaHue, BbIOepUTE NPABWIbHBINA OTBET
Pemute HepaBeHcTBO (X - 1) (x +3)>0

(1,5)

VIR

(3,0)

IIpouwnTaiiTe 3aqaHue, BbIOepUTE NPABWIbHBINA OTBET
x+7y =4
3x+4y =-5
B oTBeTe ykaxuTe 3HaUECHHE CYMMBbI COOTBETCTBYIOIIUX 3HAYCHUI pellleHUus
CHCTEMBI Xty
2
-4
1
-2

Pemure cucremy ypaBHeHnﬁ{

IIpouwuTaiiTe 3agaHue, Bbl0OepUTEe NPABUJIbHBINA OTBET

x+y=—-4

x*—y*=8

B oTBeTe yKkakuTe 3HAYE€HHE CYMMBbI COOTBETCTBYIOIIMX 3HAYCHUH PelleHus
CHCTEMBI X1 + Y15 X2 + Y2

-4

3;1

-2:1

2

Pemure cucremy ypaBHeHnﬁ{

IIpouwnraiite 3a1anue, BbIOepUTE NPABUIbHBIN OTBET

Ecan pynkums f(x) umeeT Npou3BOAHYIO B TOYKE X0, TO 3Ta GYHKIMS HA3BIBACTCS
muddepeHnpyemMon Ha TPOMEKYTKE

muddepeHnrpyemoii B 3TOi TOUKe

HENPEPBIBHOM

IIpounraiite 3a1aHue, BbIOEpUTE NPABUIbHBINA OTBET

HaiiTu MIrHOBEHHYI0 CKOPOCTH JBHKEHHMSI TOYKH, €CJU 3aKOH ee ABHMKCHUN 3aJ1aH
dopmy.oii: s (t) =1,5t

v=3t

v =15t

v=2t
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3.2. TunoBble KOHTPOJIbHbIE 3aJaHUS JJsl TPOMEKYTOYHOH aTTecTaluH
00yYaroImuxcs
3adanue no oughgpepenyuposannomy 3auemy
Oos3aTe/IbHAS YACTh

IIpu BoIno/iHeHuH 3agaHui 1-12 3anumuTe X0 pelieHus: U MOJIyYeHHBIA OTBET.
1. Boraucnure: 2sin(m/6)+2cos(m/3)

2. Ha pucyHke »XUPHBIMH TOYKAMH
MOKAa3aHO CYTOYHOE KOJIMYECTBO OCAJKOB,
BbITIaJIaBIIMX B Ducte ¢ 7 mo 18 nexadbps 2001
roga. Ilo ropu3oHTanM yKa3bIBAIOTCS YHCIIA
Mecsla, 1O BEPTUKAIA —  KOJUYECTBO
OCaJIKOB, BBINABIIUX B COOTBETCTBYIOUINN
JeHb, B MuuAMeTpax. JIfd HarIsgHOCTH 7 = 5 10 1 12 13 14 15 18 17 18
KUPHBIC TOYKHA HA PUCYHKE COCAUHEHBI THHHUCH. OnpenenuTe mo pucyHKy, CKOJIbKO JTHEH
BbITIa1aj10 00J1ee 2 MUJUIUMETPOB OCAIKOB?

W o

n
—_ |
[

n
r—
| -1
[l

_ | I

—

oD R P MKW W E RN
e
T
|t

[=TRY; =]

3. CroumMocTh ycCIIyr 4acTHOTO Au3aiiHepa Bo3pocia Ha 10%. Onpenenuts,
CKOJIBKO CTOWJIM YCJIYTU JU3aiiHepa 0 MOJOPOKAHUS, €CIIH MOCIE KIMEHT 3aIjIaThil
55000py6?

4, Ha Tapenke 16 nupoxkoB: 7 ¢ peibo#, 5 ¢ BapeHbeM U 4 ¢ ButHen. FOns
Hayraj BEIOMpAET OJIMH MUPOKOK. HaliiuTe BEpOATHOCTH TOTO, UTO OH OKAXETCS C
BUIITHEH.

5. Haiiaure 3navenue Boipaxkenus 10g,2 + 10g; 32
o 7—-6x=7.
6. Haiinure kopeHb ypaBHEHUS
7. Pemnre HepaBeHCTBO 257 > 64. B O0TBET 3amuIIUTE HAMMEHBILIEE

ITOJIOXKUTCIBHOC YHCIIO.

x+2 1
8.  HaiimuTe Kopenb ypapHenus X 2 %
Q. Haiingute nponsBoanyto GyHKIMK B TOuke x=0:y = %x“ —6x* +7x-1

10.  Kactpronsa, odopmieHHas IO HWHIWBUAYaJbHOMY 3aKazy, HUMeEeT ¢Gopmy
uuinuHapa. Beicota kactpronu 35 cm, auamerp ocHoBaHus 20 cM. Paccuwuraiite
BMECTUMOCTb JAHHOU MOCY/Ibl, ACJIEHHYIO Ha TT.

11. HaiiguTe momanb GUTypsl, H300pa)KEHHON HA PUCYHKE

fﬁﬁ.”é\ﬁ

12. Teno msuxkercs no 3akoHy S(t)=3t>+5t (m) Haiitu ckopocTs Tena uepes lc
NocJie Havana JBUKCHHUS.
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JIONOJTHUTEJbHAA YACTh

Ilpu évinoanenuu 3a0anuii 13-16 3anumiume x00 pewteHus u NOJY4EeHHbLIL OMeem

13. Bpluucante miomags y4acTka CTOJa, OTBEIEHHOTO i MpPE3eHTalud padoT
nuzaiinepa Bacuims, mepuMeTp KOTOPOrO OTPaHUYMBAIOT JIMHHU y=X2-2X-2 M y=-X>+2.
Brimonuute ueprex. OTBET JaiiTe B KBaAPAaTHBIX METpPax.

14. Pemmute ypaBHeHHE sin’X - 25inX=0. B 0TBeT 3anmIumMTe KOIMYECTBO PELICHUI,
NPUHAIISKAIIX TPOMEXKYTKY [0; 47.]

15. Haiigute 00beM MHOTOTpaHHUKA, N300pa)KEHHOTO Ha pPUCYHKE (BCE IBYIpaHHbBIC
YTJIBI TIPSIMBIE).

1

b

[

5]

16. 3aka3 Ha 126 OTKpBITOK MEPBBINA JU3aliHEP BBITOJIHAET HA 5 yacoB ObICTpee, yeM
BTOpOH. CKOJIBKO OTKPBITOK 3a 4acC M3rOTABIIMBAET IEPBbIM TU3aHHEDP, €CIU U3BECTHO, YTO
OH 32 4aC MOXET MPUTOTOBUTH HA 5 OTKPBITOK OOJIBIIE BTOPOT0?

IV.METOANYECKHUE MATEPHUAJIBI, OHNPEAEJAIOIIUE ITPOLUEAYPbI
OLHEHUBAHUA PE3YJIBTATOB OCBOEHUA IUCHUIIJIMHDBI,
XAPAKTEPU3YIOUIUX 3TANIBI®OPMUPOBAHUSI KOMIIETEHIUIA

IIpouenypa oueHHUBaHHS — TOPSAOOK JACUCTBUM IPU IOATOTOBKE W IMPOBEACHUU
aTTECTAIMOHHBIX UCTIBITAHUN U (DOPMUPOBAHHUH OIEHKH.

[Ipoueaypa npoMeKyTOUYHOM aTTECTALMU MPOXOIUT B COOTBETCTBUM C [loJ10)KeHHEM
0 MPOMEKYTOYHOM (pyOekHOM) arTecTanuu 3HaHuK oOyuaroruxcs JAI'YHX.

ATTECTallMOHHBIE HCHBITAHUS TPOBOJATCS TMpernojaBareyieM (WM KOMHUCCUEH
npenojaBaTesyiel — B Cilydyae MOAYJIbHOW JUCUUILIMHBI ), BEAYIUM JEKIIMOHHBIEC 3aHATHUS 1O
JAHHOW NUCIUIUIMHE, WA TIPENnoaaBaTessMU, BEAYIIMMHA MTPAKTUUECKUE U JTa0OpaTOPHbIE
3aHATUS (KpOME YCTHOTrO 3K3aMeHa). [IpucyTcTBre MOCTOPOHHMX JIUI] B XOJI€ MPOBEACHUS
aTTECTAIIMOHHBIX UCIBITAHUN 03 pa3pelleHUs] peKTOpa UM MPOPEKTOPa HE JIOMyCKAETCS
(3a HCKIIOUYEHHEM pPAOOTHUKOB YHHUBEPCUTETA, BBIMOJHSIOUIUX KOHTPOJIUPYIOIIUE
(GYyHKIIMM B COOTBETCTBHUM CO CBOMMH JIOJDKHOCTHBIMH OOsI3aHHOCTSIMH). B ciydae
OTCYTCTBHUSI BEIYLIErO0 IMPENOJAaBaTeNIsl AaTTECTAlMOHHBIE UCIBITAHUA TPOBOIATCS
npemnojaaBaresieM, Ha3HauYe€HHBIM ITUChbMEHHBIM paciopsiKeHueM 1o kadepe.

NuBamuapl U JiMa ¢ OrPaHUYEHHBIMH BO3MOXXHOCTAMH 3J0pPOBbS, HMEIOLIUE
HApPYILICHUSI OIOPHO-IBUTaTEIbHOIO anmapara, JOIYCKAalTCs Ha AaTTeCTAlMOHHBIC
WCTBITAHUS B COITPOBOXKICHUN aCCUCTEHTOB-COITPOBOXKIAOIINX.

Bo BpeMs arTecTalMOHHBIX UCIHBITAHUN OOydYarOIIMecs MOTYT TOJIb30BaThCS
porpamMMon y4eOHOM TUCIUTIITNHBL, @ TAKKE C pa3pelleHrs IPEToaBaTess ClPaBOYHON 1
HOPMATUBHOM JINTEPATYPOU, HEMTPOTPAMMHUPYEMBIMHU KaJIbKYJISITOPAMH.

BpeMs moAroToBkM OTBETa MpH CAade 3ayeTa/sK3aMeHa B YCTHOW (opme JOJKHO
coctaBisiTh He MeHee 40 MUHYT (MO JKeJaHUI0 OOYYalolErocs OTBET MOXET ObITh
IocpouHbIM). Bpemst orBeTa — He 6osiee 15 MUHYT.

[Ipy NOArOTOBKE K YCTHOMY 3K3aMEHY 3K3aMEHYEMBIH, KaK MPaBUIIO, BEJIET 3alMCH B
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JIMCTE YCTHOT'O OTBETA, KOTOPBIN 3aTeM (110 OKOHYAHUM 3K3aMEHA) CAAETCs 9K3aMeHaTopy.

ITpu npoBeneHHMH YCTHOTO JK3aMEHa SK3aMEHALlMOHHBbIM OWiIeT BbIOMpaeT cam
DK3aMEHYEMBIN B CIIy4alHOM IMOPSIKE.

DK3aMeHaTOpy MPENOCTABIIAETCS IPABO 3aJaBaTh O0YUYaAIOMUMCS JTOIOJHUTEIIBHBIE
BOIIPOCHI B PaMKax IMPOrPaMMbl JHCIUIUIMHBI TEKYLIErO CEMECTpa, a TAKKE, INOMUMO
TEOPETUYECKUX BOIIPOCOB, 1aBATh 33/1a4, KOTOPBIE U3YUYaJIUCh HA TPAKTUYECKUX 3aHATHAX.

OuneHka pe3yJbTaTOB YCTHOINO AaTTECTAMOHHOTO MCHBITaHHUS  OOBSBIAETCA
oOyyJaroumcs B JIEHb €ro nposeneHusd. [lpu mpoBeneHn NMCbMEHHBIX aTTECTALIMOHHBIX
VCTIBITAHUM WJIM KOMITBIOTEPHOI'O TECTUPOBAHUS — B JIEHb UX MPOBENCHUS UM HE TIO3HEE
CJIeyIoIIero pabovero JHs MOCJe UX MPOBEACHUS.

Pe3ynbraTbl  BBINOJIHEHMS  AaTTECTAllMOHHBIX  MCHBITAHWM, NPOBOJUMBIX B
NUCbMEHHON (opMe, (opMe HUTOrOBOM KOHTPOJBHOM pabOThl WM KOMIBIOTEPHOTO
TECTUPOBAHUS, JOJKHBI ObITh OOBSIBIECHBI OOYYaOIIUMCS U BBICTABIIEHBl B 3a4ETHBIE
KHIKKU HE MO3/IHEE CIIEAYIOIEro pabouero JHs MOCie UX MPOBEACHUS.

123



JIucr akryanuzannu GpoHIa OLEHOYHBIX CPEACTB AUCITUIINHBI

O1.07 «MaTemMaTHKa»

CDOHI[ OICHOYHBIX CPCACTB JUCHHIIJIMHBI IICPCCMOTPCH,

00CyKJIeH U 0JJ00OpEH Ha 3aCE€JaHUU METO]I. KOMUCCUU

IIpoTokoi oT « » 20

HpGIICCI[aTCJII) MCTOO. KOMUCCHUH

roma Ne

@DOH/JI OLIEHOYHBIX CPEJCTB JUCHUIUIMHBI IEPECMOTPEH,

00CcyXJIeH 1 0J00peH Ha 3aceJaHUi METO]I. KOMUCCHUU

IIpoTokoi ot « » 20

[Ipencenarens METOA. KOMUCCHUU

roma Ne

@OH/I OLIEHOYHBIX CPEJCTB JUCHUIUIMHBI IEPECMOTPEH,

00CyX/IeH U 000PEH Ha 3aCETaHUH METOJ]. KOMUCCUU

IIpoTokou oT « » 20

[Ipencenarens MEeTOA. KOMUCCUU

roma Ne
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