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1. TACIIOPT KOMIUIEKTA KOHTPOJIbBHO-OHEHOYHbBIX CPEICTB

1.1. Ob6sacTh NPpUMeHEHHs1 KOHTPOJIbHO-01eHOYHBIX cpeAcTB (najee — KOC)

KOC yuebno#t qucuurmmmabl OY /] 03. Maremartuka sSBIsS€TCS 9aCThI0 OCHOBHOM
obpa3zoBatenbHOM mporpamMmel B cooTBeTcTBUE ¢ @T'OC CITO 09.02.09 Beb-pa3pabdoTka.

KOC npennazHayeHsl Uisl OLIEHKH JOCTH)KEHUH 3alllIJaHMPOBAHHBIX PE3Yy/bTATOB M0 y4eOHOM

JTUCIHUILTAHE B TIPOIIECCE TEKYIETo U PYOSIKHOTO KOHTPOJIS, TPOMEKYTOUHOM aTTECTAIIHH.
KOC pazpaboranst B coorBerctBrn ¢ PI'OC COO, ®I'OC CIIO nmo npodeccun 09.02.09 Beod-

pa3paboTka, mpUMepHO U paboueii mporpammamu yaeOHoM quciuruabl OY ] 03. MartemaTuka.

1.2. Ilnanupyemblie pe3yJbTaThl OCBOCHUS TUCHUIJINHBI:

Kox

OK

YMmenus

3HaHua

OK 01. Beibupath croco0sr
peuieHus 3a1a4
npoheccCroHaIbHON
JeATETbHOCTH PUMEHHTEIHHO K
pa3TUYHBIM KOHTEKCTaM.

V 1.Bnaments MeromamMu
JIOKa3aTeNbCTB, ATOPUTMAMH
peleHus 3ajay; yMeHue
(hopMyIupoBaTh ONpe/eneHus,
AKCHUOMBI U TCOPEMEI, ITIPUMCHATH
UX, TIPOBOJIUTH JJOKA3aTeIbHbBIE
paccyXaeHus B X0JI€ peIlCHHS
3ajad.

VY 2. Ymers orniepupoBath
IOHATHAMM:. CTCIICHb YHCJIA,
morapudM Yrciia; yMCHHE
BBITTOJTHSATH BEIYUCIICHUE
3HAYCHHUH U TTpeoOpa3oBaHuUs
BBIPOKEHHI CO CTEIICHSIMH U
nmorapudMaMu, Ipeodpa3oBaHM
JIPOOHO-PAITMOHAIEHBIX
BBIPAXKEHU;

VY 3. YMeTh orepupoBaTh
MTOHSATHSIMH: PAITUOHANILHBIC,
WppalHOHAJbHEIC,
MOKa3aTeNbHbIC, CTEIICHHBIC,
JmorapuMHUIEcKue,
TPUTOHOMETPHUYECKHE YPaBHEHUS
Y HEPaBEHCTBA, UX CHCTEMBI.

VY 4. YMeTh onepupoBaTh
MOHATUSAMH: DYHKIIHUS,
HenpepbIBHAS PYHKITHS,
MIPOW3BOAHAS, TIEPBOOOpa3Has,
OIpe/eNICHHBIH HHTErPpaT;
YMEHHE HAXOIUTh MTPOU3BOIHBIC
3JIEMEHTaPHBIX (PYHKIIHH,
UCTIONB3YS CIIPABOYHBIC
MaTepuabl; HCCIIENI0BATh B
NPOCTEHIINX CITydasix GYHKIUH
Ha MOHOTOHHOCTh, HAXO/IUTh
HarOONbIINE U HAUMEHBIIINE
3HaYeHUS (PYHKIUH; CTPOUTH
rpaMKy MHOT'OYJICHOB C
WCIIOJIh30BAHKMEM arapaTa
MaTeMaTHYECKOT 0 aHaJIN3a;
MIPUMEHSTH IPOU3BOAHYIO MTPU
pelIeHNH 33134 Ha IBUYKEHHE;

3 1. 3HaTh METOBI
JIOKa3aTeNbCTB, aJITOPUTMBI
peleHus 3aj1a4, OrpeaeeHus,
AKCHOMBI U TEOPEMBI.

3 2. 3HaTh MOHATHUS: CTEIICHD
YHUCIIa, JIorapudm yuca;
peoOpa3oBaHUs BRIPAKEHUN CO
CTETCHIMHU U Jioraprudmamu,
npeoOpa3oBaHus APOOHO-
palMOHATBHBIX BHIPAKECHHIA.

3 3. 3HaTh MOHSATHS:
panroHaJbHEIE,
UPpaLrOHAIBHEIE,
[IOKa3aTeNbHbIE, CTEIICHHbIE,
smorapupMHAIECKHe,
TPUTOHOMETPUUYECKUE YPABHEHUS
Y HEPABEHCTBA, UX CHCTEMBI.

3 4. 3naTh oHATHUS: QYHKIHS,
HeTpepbIBHAS QYHKIMSL,
IIPOU3BOAHAS, IEPBOOOpa3Hasi,
OIpEIENICHHbBIN UHTErpan. 3HAaTh
npasuia audpepeHnpoBaHus,
MPU3HAK MOHOTOHHOCTH,
HaxoKAeHHe HauOOJIbIIETO U
HaMMEHbBILEro 3HAYCHU
(byHKIIUH, IPUMEHEHHE
MPOM3BOAHON B (hU3HKE U
TEXHHKE.




pemaTh MpakTUKO-
OpPHEHTHPOBaHHBIC 3a/1a41 Ha
HanOONbIIME U HAUMEHBIIINE
3HaYeHUs], HA HaXOXKJCHUE MyTH,
CKOPOCTH U YCKOPEHHUSI.

VY 5 Ymers onepupoBaTh
TOHSITHSMU: palliOHaIbHAS
(dyHKLUS, TOKa3aTenbHas
¢dbyHKums, crereHnas QyHKous,
norapumudeckast GyHKIHSL,
TPUTOHOMETpHUYECKHE (PYHKITUH,
oOpaTHble (hyHKIINHU; YMEHUE
CTPOUTH rpauKN H3yIEHHBIX
(yHKIWH, UCTIONB30BAThH
rpaduKy npu U3y4eHnn
IIPOLIECCOB U 3aBUCUMOCTEH, IpU
pelleHnH 3a1a4 U3 JPyrux
y4eOHBIX MPEIMETOB U 3a]a4 U3
peanbHON KU3HM; BBIpaXaTh
(dhopMyIaMHu 3aBUCUMOCTH
MEXTy BETHYNHAMU.

VY 6. YMeTh pemaTh TEKCTOBBIE
337291 Pa3HbIX THUIIOB (B TOM
YucIie Ha MPOICHTHI, JIOTH U
4acTH, Ha JIBUKEHHe, paboTy,
CTOMMOCTb TOBapOB H yCIIYT,
HaJIOTH, 3aJa4d U3 00JIaCTH
yIIpaBJICHUs JTUYHBIMU U
ceMeHHBIMH (hMHAHCAMH );
COCTABIISITh BBIPAXKEHMUS,
ypaBHEHUS, HEPABEHCTBA U UX
CHCTEMBI 110 YCIIOBHIO 3aJauH,
UCCIIE/IOBATh IIOJIy4YEHHOE
pelleHue U OLEHUBATh
IIPaBIONOA00HOCTh PE3YIbTATOB.
VYV 7. YMeTb onepupoBaTh
MIOHATHSIMU: CpeHee
apupMeTHIecKoe, MearuaHa,
HauOoJblIee U HAUMEHBLIEE
3Ha4YeHUs], pa3Max, JUCIEPCHs,
CTaHJAPTHOE OTKJIOHEHHE
YHUCIIOBOrO Habopa; yMeHue
W3BJIEKAaTh, HMHTEPIPETUPOBATH
HH(OPMALUIO, TPEACTABICHHYIO
B Ta0ynax, Ha AuarpaMmax,
rpadukax, OTpaXkaromIyro
CBOMCTBa pPeabHBIX MPOLIECCOB U
SIBIICHUH; TIPENICTABIISTh
MH(POPMALIIO C TOMOLIBIO
TaOJIMI U TUarpamm;
MCCIIeIOBATh CTATHCTUYECKHE
JaHHBIE, B TOM YHCIIE C
nprUMEHEHHEM TpapuyecKux
METO/IOB M AJIEKTPOHHBIX
CPEZCTB.

V¥ 8. Ymers onepupoBath
MOHSATUSAMU: CIYyYalHBIA ONBIT U
cllyyaifHOe COOBITHE; YMETh

3 5. 3HaTh MOHATHSL:
panroHabHast QYHKIHSL,
nokasarenbHas pyHKIus,
cTereHHast QyHKUuS,
norapugmuyeckas GyHKIHS,
TpUTOHOMETpHYECcKHE (PYHKITUH,
oOpatHbIe (QYHKITUH. 3HATH
AITOPUTM TTOCTPOEHUS TPaPHUKOB
byHKIUI.

3 6. 3HaTh pa3TUIHBIC TUIIBI
3a7a4 (Ha TIPOIEHTHI, JOIH U
4acTH, Ha JIBUKEHHUE, padoTy,
CTOMMOCTb TOBapOB H yCIIYT,
HAaJIOTH, 3aJla4yd B3 00JIaCTH
VIIpaBJICHHS] THYHBIMHA U
CEMEHHBIMH (prHAHCAMH). 3HATh
AJTOPUTM COCTaBJICHUS U
pelIeHus BbIpaXKeHUH,
YpaBHEHUH, HEPABEHCTB U HX
CHCTEM I10 YCIOBHIO 3a/1a4H.

3 7. 3HaTh MOHATHUS: CPEIHEE
apupMeTHIecKoe, MeauaHa,
HauOoIbIIee U HaMeHbIIee
3HAYCHUSs, pa3Max, JUCIEPCHS,
CTaHJAPTHOE OTKJIOHCHHE
YHUCIIOBOTr0 Habopa. 3HaTh
rpaduyeckre MeTOo b
UCCIICTOBAHUSI.

3 8. 3HaTh MOHATHSA: CITy4alHbIA
OIIBIT U CIy4aiiHOe COOBITHE;
BEPOSITHOCTB, rpauuecKue




BBIYUCIISITH BEPOSITHOCTD C
UCIIONIb30BaHUEM TpauiIecKix
METO/IOB; PHUMEHSTH (YOPMYJIBI
CIIOKEHUS U YMHOKCHHS
BEPOSITHOCTEH, KOMOMHATOPHEIE
(hakTh! 1 GOPMYIBI IPH PELICHUH
3aj]]a4; OIICHUBATH BEPOSATHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO
CO CIIy4yalHbIMU BEIMYHHAMU,
YMETh MPUBOAUTH TPHMEPEI
NPOSIBIICHHUS 3aKOHA OOJBIINX
YKcell B IPUPOIHBIX U
00ILIECTBEHHBIX SBJICHUIX.

VY 9. Ymers ornepupoBathb
MOHSITHSIMU: TOUKA, TPsIMas,
IUTOCKOCTh, IPOCTPAHCTBO,
JIBYTPaHHBIN yrou,
CKpPEUIMBAIOLIHECS MPSIMBIE,
napajieTbHOCTh U
NEPIEHIUKYISIPHOCTD MPSIMBIX 1
IIJIOCKOCTEH, YroJl MEXY
NPSMBIMH, YTOJ MEXK]y TIPSIMON
U TIOCKOCTBIO, YI'OJ MEXKTY
TUIOCKOCTSIMU, PACCTOSTHUE OT
TOYKH JI0 TUIOCKOCTH,
paccrosiHue MEXIY TPSMBIMH,
PaCCTOSTHHE MEXTY
TUIOCKOCTSIMU; YMETh
WCIIOJIH30BATh IIPH PEIICHUH
3a/1a4 u3y4eHHbIe (DaKThl U
TEOpEMBI IUTAHUMETPUH, YMETh
OLIEHUBATb OOBEKTHI
OKPY’KafoIIEero Mupa.

VYV 10. YMeTs omtepupoBaTh
TTOHSTHSIM: MHOTOTPaHHUK,
CedeHue MHOTOTpaHHHKa, KyO,
rapariesienuIie], Ipu3Ma,
nipamua, purypa u
TTOBEPXHOCTH BPAICHHUA,
mockoctb. Kacaromasics cdepsl,
IUJAH]IPA, KOHYCA, TJIO0MIA Th
TTOBEPXHOCTH ITHPAMHUJIBI,
MIPU3MBIL, KOHYCa, IWJIHHIIPA,
momans cheprl, 00beM Kyoa,
MIPSIMOYTOJIEHOT'O
rapaJuiesyienuIeaa, MHPaMuIbL,
MIPU3MBL, [IIJIMH/IPA, KOHYCA,
apa; yMeTb u300paxaTh
MHOT'OTPaHHUKH U TIOBEPXHOCTH
BpalIeHUs], UX CEYCHUS OT PYKH,
C TIOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB H DJIEKTPOHHBIX
CPE/ICTB; YMETh Paclio3HaBaTh
CUMMETPHIO B IPOCTPAHCTBE;
YMETh pacro3HaBaTh
MIPaBUIIbHBIE MHOTOTPaHHUKH.
VYV 11. YMeTb BBIUUCTATH
reOMETPUYECKHE BETTMUMHBI

METO/BI, (POPMYIIBI CIOKEHHS U
YMHO)KEHHUS BEPOATHOCTEH,
KOMOHMHATOpHBIE (DaKTHI,
BEPOSTHOCTH PEAJIbHBIX
COOBITHIA; CITydaiiHbIe BETUYMHBI,
3aKOH OOJIBIINX YHCEN B
MPUPOAHBIX U OOIECTBEHHBIX
SIBIICHUSIX.

3 9. 3HATh MOHATHSA: TOUKA,
npsiMasi, TIOCKOCTb,
IIPOCTPAHCTBO, JBYTPAHHBIN
YTOJl, CKPEUTUBAIOIINECS
MpsIMBIE, TApaIUIETHHOCTD U
MEPIIEHAUKYIIAPHOCTD IPSIMBIX U
IIJIOCKOCTEH, YroJl MEXLY
MPSAMBIMH, YIOJI MEXKIY MPSIMOM
Y TUIOCKOCTBIO, YT'OJT MEXKIY
TJIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH O ITJIOCKOCTH,
pacCToAHUEC MEXAY IMMPAMBIMU,
pacCTOsTHUE MEXTY
IUIOCKOCTSAMH. 3HAaTh TEOPEMBI
TUIAHAMETPHUH.

3 10. 3uaTp moHATHS:
MHOTOTPaHHUK, CEUCHHUE
MHOTOTpaHHUKA, KYO,
napaienenume, mpu3ma,
nupamusa, Gurypa u
MOBEPXHOCTh BPAIICHUS;
TJIOCKOCTH, Kacarormasics chepsl,
MWIMHJIPA, KOHYCA; MO0 b
MOBEPXHOCTH TTUPAMHUIBL,
MPU3MBI, KOHYCA, [IUJIHHIPA,
Iomazs cepsr; 00beM Kyoa,
TPSIMOYTOJILHOTO
napaesenumnea, MUpaMuIbL,
MPU3MBI, [IWIHH/PA, KOHYCa,
mapa. 3HaTh H300paxKeHue
MHOTOTPaHHUKOB U Tl
BpallIeHUs], UX CeYeHUs. 3HATh
CUMMETPHIO B MPOCTPAHCTBE;
MPaBUJIBHBIC MHOTOTPAHHUKH.

3 11. 3HaTh MOHATHUS: JINHA,
YOI, TUIOIIA b, 00BEM, TIJIOMIA b




OK 02. Mcnionb30BaTh
COBPEMEHHBIE CPEICTBA TTOUCKA,
aHalM3a v MHTEpIpeTalnu
nHpopmarum, u
WH(POPMAITMOHHBIE TEXHOJIOTUN
JUISL BBITTOJTHEHUS 3314
npodeccruoHanbHOM
JeSTEbHOCTH.

(nnuHa, yroi, miomanb, 0obeM,
IUIOIIA b TIOBEPXHOCTH),
UCTIONB3YS N3yYEHHBIE METOIBI.
VY 12. YMeTs onepupoBaTh
HOHSTHSAMU: TIPSAMOYTOJIbHAS
crcTeMa KOOpIMHAT,
KOOpPJIMHATHI TOYKH, BEKTOP,
KOOPJIMHATHI BEKTOPA, CKaJISIPHOE
IPOU3BEJCHUE, YT Ol MEXIY
BEKTOpPaMH, CyMMa BEKTOPOB,
NPOM3BEJCHNE BEKTOpa Ha
YHCII0, HAXOAUTH C TTIOMOIIBIO
M3yYEHHBIX POPMYIT KOOPAUHATHI
CepeMHBI OTPE3Ka, PACCTOSHHE
MEXTY IBYMS TOYKAMHU.

VY 1. Ymers orniepupoBathb
TOHSITHSIMU: palliOHaJIbHAS
(GyHKIWS, TOKa3aTenbHas
(byHKkuws, crereHHast QyHKus,
norapudmudeckast GyHKIHSL,
TPUTOHOMETpHUYECKHE (PYHKITUH,
oOpaTHble (DYHKIINW; YMETh
CTPOUTH rpadHKK U3YIEHHBIX
(yHKIUH, UCTIONB30BAThH
rpaduKky npu U3y4eHun
IPOIIECCOB M 3aBUCHMOCTEH, TIpH
peIIeHNH 3a/1a4 U3 JPYTUX
y4eOHBIX PEIMETOB U 3a/1a4 U3
peasbHOM KHU3HU; BBIpaXKaTh
(dhopMyIaMHu 3aBUCUMOCTH
MEXy BETHUYNHAMIL.

VY 2. YMeTh onepupoBaTh
TIOHSTHSIMH: TOKIECTBO,
TOXXJIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CHCTEMA
YpaBHEHUI U HEPABEHCTB,
PAaBHOCWIBHOCTh YPAaBHEHHI,
HEPaBEHCTB M CHCTEM,
panoHaJIbHBIE,
UppaOHATBHBIE,
MOKa3aTeNbHbIC, CTEIICHHEIE,
norapuMUYecKue,
TPUTOHOMETPHUIECKHE
ypaBHEHHSI, HEPABEHCTBA
CHCTEMBI; YMETh pelIaTh
ypaBHeHus. HepaBeHcTBa 1
CHCTEMBI C TOMOIIBIO
Pa3IMYHBIX PUEMOB; PEIIaTh
ypaBHEHHSI, HEPaBEHCTBA
CHCTEMBI C ITapaMeTpoM;
HNPUMEHSTh YpaBHEHHS,
HEPaBEHCTBA, MX CUCTEMBI IS
peLIeHusl MaTeMaTHYECKUX 3144
U 337124 U3 pa3IMyHbIX o0nacTeit
HaYKH U peajbHOW JKU3HH.

VY 3. YMerb cB0OOOAHO

MOBEPXHOCTU. 3HATH (YOPMYJIBI
BBIYUCIICHUSI 00BEMOB TeTl,
IJIOIIAJIEH, YIJIOB.

3 12. 3HaTh NOHSTHS:
IpSIMOYTOJIbHAs cUCTEMa
KOOPJMHAT, KOOPIUHATHI TOUYKH,
BEKTOP, KOOPJMHATHI BEKTOPA,
CKaJIPHOE MPOU3BENICHHE, YTOII
MEXIY BEKTOpaMH, CyMMa
BEKTOPOB, MMPOU3BE/ICHHE
BEKTOpa Ha YucIIo. 3HATh
(bopMyITBl BEIYUCIICHUS
KOODJIMHAT CEpPEIMHBI OTPE3Ka,
pacCTOSHUSI MK JABYMS
TOYKAMH.

3 1. 3HaTh MOHATHS:
panroHasbHast QYHKIHSL,
nokasarenbHas QpyHKIus,
crereHHast QyHKIusI,
norapu@muyeckast GyHKIHSL,
TPUTOHOMETpHUYECKHE PYHKITUH,
oOpaTHble QYHKIINUW; 3HATH
rpaduKu TUX QYHKITHH.

3 2. 3HaTh HOHSATHS: TOXKIECTBO,
TOXXIECTBEHHOE
nmpeoOpa3oBaHme, ypaBHEHHE,
HEpPaBEHCTBO, CUCTEMa
YpaBHEHHUI U HEPABEHCTB,
PaBHOCHIIBHOCTH YPaBHEHUH,
HEPaBEHCTB M CHCTEM,
parrioHaNbHEIE,
HppaIMOHANBHEIE,
MOKa3aTeNbHbIC, CTEIIEHHBIE,
norapuMuIecKue,
TPUTOHOMETPUIECKHE
ypaBHEHUS, HEPABEHCTBA U
CUCTEMEI. 3HATh IIPHEMBI
peleHus: ypaBHeHUH,
HEPaBEHCTB, CHCTEM C
MapaMeTpOM.

3 3. 3HaTh NOHATHS: JBIDKCHUE,




OK 03. IInanupoBats 1
peanu30BLIBATH COOCTBEHHOE
npodeccruoHaasHOe U
JIMYHOCTHOC Pa3BUTHE,
NPENIIPUHAMATEIBCKYIO
JIeSTeIbHOCTh
npodeccruoHaNbHON cdepe,
WCTIOJIb30BATh 3HAHUSI 10
(hMHAHCOBOW TPAMOTHOCTH B
Pa3IMYHBIX )KU3HEHHBIX
CHUTYaIUsX.

OIEpUPOBATH MMOHATHIMH:
JBWKEHHE, TapauIeIbHBIN
NEpEeHoC, CAMMETPHS Ha
TUIOCKOCTH M B TPOCTPAHCTBE,
MIOBOPOT, MpeoOpa3oBaHus
noAo6us1, Tog00HbIE PUTYPEI;
YMETh pacro3HaBaTh paBHbIC U
noA00HbIe (PUTYPBI, B TOM YHCIIC
B IIPUPOJIE, HCKYCCTBE,
ApXUTEKTYpPE; YMETh
UCIIONIb30BATh TE€OMETPUIECKUE
OTHOIICHUS], HAXOIUTD
reoMeTpUYEeCKrEe BETMUNHBI
(mnuHa, yro, miomaab, 00beM)
IIPY pElIeHUH 3a]a4 U3 JPYruX
y49eOHBIX MPEAMETOB U PeaIbHOM
KU3HH.

VY 1. Ymers orniepupoBath
TOHSITHSIMU: PAI[IOHATILHBIE,
UppalroOHAIBHBIE,
MOKa3aTelbHbIe, CTeIIEHHbIE,
JorapruQMHUUIEcKue,
TPUTOHOMETPHUYECKHE YPaBHEHUS
Y HEPaBEHCTBA, MX CHCTEMBI.

VY 2. Ymers orniepupoBath
HOHATHUSIM: MHOTOIPaHHUK,
CEueHHE MHOTOI'paHHHKa, KYO,
napaesnenuies, npusma,
nupamuaa, purypa u
IIOBEPXHOCTh BpaICHUS,
wiockocTh. Kacaromasicst cdepsl,
IUIMHPA, KOHYCA, I1JI0Iaab
[IOBEPXHOCTH MTUPAMHIBL,
IIPU3MBI, KOHYyCa, IUIMHIPA,
momans cheprl, 00beM Kyoa,
IIPSIMOYT OJIBHOT'O
napasuiesenumnesna, IupaMuabl,
IIPU3MBIL, IIUINHPA, KOHYCA,
mapa; yMeTh H300pakaTh
MHOTOTPaHHHUKH U IOBEPXHOCTH
BPALLEHUS, UX CEUYCHHS OT PYKH,
C TIOMOLLBIO YEPTEKHBIX
HHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEACTB; YMETh PacIO3HABATh
CUMMETPHIO B IPOCTPAHCTBE;
YMETh pacro3HaBaTh
NPaBUIIbHBIE MHOTOIPaHHHKH.

V¥ 3. Ymers onepupoBathb
HOHSATHSAMU: IPSMOYTOJIbHAS
CHCTEMa KOOpIMHAT,
KOOPJMHATHI TOUYKH, BEKTOP,
KOOPJMHATHI BEKTOPA, CKAJISIPHOE
NIPOU3BEICHUE, YOI MEXIY
BEKTOPaMH, CyMMa BEKTOPOB,
MIPOU3BENEHNE BEKTOPa Ha
YHCJI0, HAXOAUTH C TIOMOLIBIO
M3YyUYEHHBIX (OPMYJ KOOPAUHATHI

napajieNbHbIH epeHoc,
CUMMETPHS Ha TUIOCKOCTH U B
MPOCTPAHCTBE, TOBOPOT,
npeoOpazoBaHus OA00us,
noJ00HbIe (PUTYPHI; PaBHBIE U
noA00HbIe (HUTYPHI (B TOM YHCIEe
B IIPUPOJIE, UCKYCCTBE,
apXUTEKType). 3HATh MPUEMBI
BBIYUCIICHUS] T€OMETPUIECKUX
BEJIMYMH (JJTHHA, YTOJI, IUIOMIaIb,
0o0BeM).

3 1. 3HATh MOHATHS:
paloHaIbHbIE,
HppalOHAJIbHBIE,
MMOKAa3aTeIbHBIC, CTEIIEHHBIE,
norapuQMuUIecKue,
TPUTOHOMETPUYECKUE YPABHEHUS
1 HECPABCHCTBA, UX CUCTEMBI.

3 2. 3HATh MMOHSATHS:
MHOTOTPaHHUK, CEUCHHUE
MHOTOTpaHHHUKa, KyO,
napaJieseruIe], mpru3ma,
nupaMua, Gurypa u
MOBEPXHOCTh BpAICHUS,
TUTOCKOCTB; Kacarorasicst cepsl,
WIMHJIPA, KOHYCA; MO0 b
MOBEPXHOCTH TTUPAMHUIBL,
MPU3MBI, KOHYCA, IIJIHHPA,
Iomazs cepsr; 00beM Kyoa,
PSIMOYTOJILHOTO
napaesenumnea, MUpaMuIbL,
MIPU3MBI, [IWIMH]PA, KOHYCA,
mapa. 3HaTh H300paxKeHne
MHOTOTPaHHUKOB U T
BpAIllCHUS, UX CCUCHUS. 3HATH
CUMMETPHIO B MPOCTPAHCTBE;
MPaBUJIBHBIC MHOTOTPAHHUKH.

3 3. 3HaTh NOHATHUS:
MPSIMOYTOJIbHAS CHCTEMa
KOOPJWHAT, KOOPJMHATHI TOUKH,
BEKTOp, KOOPJIMHATHI BEKTOPA,
CKaJISIPHOE MTPOU3BECHHE, YO
MEXKIY BEKTOpaMu, CyMMa
BEKTOPOB, MMPOU3BECHUE
BEKTOpa Ha Yucio. 3HaTh
(hopMyIIBI KOOPAWHAT CePENUHBI
OTpE3Ka, PACCTOSTHUSL MEXIY




OK 04. D¢ddextuBHO
B3aMMOJICCTBOBATH M PabOTaTh
B KOJUICGKTUBE U KOMaH/e.

CCpCAUHLBI OTPE3Ka, PACCTOAHUC
MCXKAY ABYMS TOUKAMMU.

V¥ 1. Ymers onepupoBath
MOHATHUSIMU: CITyYailHbIN OIIBIT,
ciydaiiHOe COOBITHE,
BEPOSTHOCTh CIIy4ailHOTO
COOBITHS; YMETh BBIYUCIIATH
BEPOSITHOCTH C UCTIOJIb30BAaHHEM
rpauuecKux METO/0B;
MPUMEHSTH (YOPMYJIbI CIIOKECHUS
U YMHOXEHUS BEPOSTHOCTEM,
KOMOHMHATOpHBIE (DaKThI U
(hopMyITBI TTpH PELICHUH 3a1a4;
OLIEHUBATH BEPOSTHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO
CO ClIy4YalHbIMU BEIMYMHAMHU,
YMETh MIPUBOUTH IPUMEPHI
NPOSIBIICHUS] 3aKOHA OOJBIINX
YHUCe B IPUPOIAHBIX U
OOII[eCTBEHHBIX SABJICHUAX.

VY 2. Ymerb cBOOOTHO
OIEPUPOBATH ITOHITHIMH:
CTEIeHb C I[eJIBIM ITOKa3aTeleM,
KOpEHb HaTypaJibHON CTEIEHH,
CTETeHb C paI[OHATHLHBIM
MOKa3aTeseM, CTEIeHb C
NEUCTBUTEIHLHBIM
(BemecTBEHHBIM ) TTOKA3aTEIIEM,
norapudm 4mcia, CHHYC,
KOCHHYC M TaHT€HC
MIPOU3BONIEHOTO YHCTIA.

VY 3. Ymerb cBOOOTHO
OIIEpPHPOBATH MTOHITHIMH:
rpaduk QyHKIIH, 0OpaTHAS
(hyHKITHS, KOMIO3HIIAS
(hyHKIIH, TMHEHHAS QYHKIHS,
KBaApaTHIHas GyHKIHA,
cTerneHHas (yHKIHS C TEITbIM
ITOKa3aTeleM,
TPUTOHOMETPUYECKHE (PYHKIIHH,
00paTHBIE TPUTOHOMETPHYECKHE
(hyHKIIMH, TTOKa3aTebHAS U
norapudmMudeckast pyHKITUH;
YMETh CTPOUTH rpapuKu
(hyHKITHH, BEITIONTHSTH
npeoOpa3oBanue rpauKoB
(hyHKIHI.

VY 4. YMeTb Ucnonb30BaTh
rpaduku GyHKIHH 1159 H3ydeHUs
MIPOIIECCOB 3aBHCUMOCTEH MPHU
pelieHny 3aaa4 u3 Apyrux
Y4eOHBIX MPEIMETOB U U3
peaNIbHOI KU3HU; BBIPAXKATh
(hopMynamu 3aBUCUMOCTH
MEXK]y BETUIHHAMU.

VY 5. CBoOOIHO OnEepUpoOBaTh
MTOHSITUSIMUA: YETHOCTh (DYHKIIHH,

ABYMs TOYKaMHU.

3 1. 3HaTh MOHATHSA: CITy4alHbIH
OIIBIT, CIIy4aiiHOE COOBITHE,
BEPOSITHOCTh CIIy4aliHOr'O
COOBITHSI; 3HATH Tpa)UIECKHe
METO/IbI BEIUYUCIICHUS
BEPOSITHOCTH. 3HATH POPMYJTBI
CIIOYKEHHS U YMHOKCHHSI
BEPOSITHOCTEH, KOMOMHATOPHEIE
(bakTsl 1 HOPMYITBI TPH PEIICHHH
3ajad.

3 2. 3HaTh MOHATHS: CTEIIEHD C
TIEJTBIM TTOKa3aTeIeM, KOpEHb
HaTypaJbHOW CTEIIEHHU, CTEICHD C
paIMOHAIBHBIM TIOKAa3aTeNIeM,
CTEIEHD C NIEHCTBUTEIbHBIM
(BeIIeCTBEHHBIM ) ITOKA3aTeIIEM,
jorapudm 4Kcia, CHHYC,
KOCHHYC W TAHTE€HC
MPOU3BOJILHOTO YHCIIA.

3 3. 3HaTh MOHATHUS: TpaduK
¢byHKIIIH, 00paTHas PYHKIHA,
KOMITO3UIIAS (DYHKITHH,
TuHeWHas QyHKIuS,
KBaJ[paTHYHast (PyHKIUS,
cTereHHast GYHKIUS C TeTbIM
ToKa3arelem,
TPUTOHOMETpHYECKHE HYHKITUH,
00paTHBIE TPUTOHOMETPHUCCKHE
GbyHKIUH, TOKa3aTenbHas U
norapudmuyeckast pyHKIUH;
3HATH AJITOPUTMBI TTOCTPOCHUS
rpadukoB HyHKIHIH 1
npeoOpa3oBanms rpapuKoB
(GyHKIHA.

3 4. 3nath rpaduku GpyHKUNH,
(opMyITBl MaTeMaTHYECKUX
BEJTMYMH.

3 5. 3HaTh MOHATHUS: YETHOCTD
(yHKIMH, TEPUOTUTIHOCTD




OK 05. Ocy1iecTBiATh YyCTHYIO U
IMMCbMCHHYIO KOMMYHHUKAIIUIO HA
rOCY/IapCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢
Y4€TOM OCOOCHHOCTEH
COIMAIIFHOTO U KyJIBTYPHOTO
KOHTEKCTA.

NEPUOANYHOCT (DYHKIIUH,
OrpaHUYEHHOCTH (PYHKIIUH,
MOHOTOHHOCTH (PYHKIIHH,
IKCTpeMyM (QYHKIIHH,
HanOoJblIee 1 HAaMMEHbIIIEee
3Ha4YeHUs! QYHKIHUU Ha
MIPOMEKYTKE; YMETh IPOBOAUTD
UCCTIeTIOBaHUS (QYHKIIHH.

VY 6. YMeTh UCHonb30BaTh
CBOMCTBA U TpapuKku PyHKIHUIHA
JUISL pELIEHUs] YPaBHEHHUI,
HEpaBEHCTB U 33/1a4 C
napaMeTpaMu; u300pakath Ha
KOOPJMHATHOM MJIOCKOCTH
MHO)KECTBA PELICHUI
YpaBHEHUI, HEPABEHCTB U UX
CHCTEM.

VY 1. Ymers orniepupoBath
IMMOHATUAMMU: CPEAHEC
apudmernueckoe, Mearana,
HauOoJbIIEe U HANMEHBIIICEe
3HA4YECHUS, pa3Max, TUCIIEPCHs,
CTaHJAPTHOE OTKJIOHCHHE
YUCIIOBOTO Habopa, yMeTh
U3BJIEKATh, UHTEPIPETUPOBATH
uHG(OpMAIIHIO, IPESICTABICHHYIO
B TaOJIMIaX, HA TUarpaMmax,
rpadukax, OTpakaroIIyro
CBOMCTBA peabHBIX MPOIECCOB U
SIBIICHUH; IPEJICTABISTh
HH(OPMAITHIO C TOMOIIIBIO
TaOHI] ¥ THATPaAMM;
HCCIIEIOBATh CTATHCTUYCCKHE
JIAHHBIC, B TOM YHCIIE C
MIpUMEHEHUEM TpadHuecKuX
METOJIOB U DJICKTPOHHBIX
CpEJICTB.

VY 2. YMeTh oreprupoBaTh
MOHSATHSIMH: TOYKA, TIPsAMasi,
MJIOCKOCTb, IPOCTPAHCTBO,
JIBYTPaHHBIN yroin,
CKpEIIMBAIOIIHECS MPSIMBIE,
napajuienbHOCTh U
MEPIICHTUKYISIPHOCTD MPSIMBIX
IUTOCKOCTEH, YTOll MEXIY
NPSIMBIMH, YTOI MKy TIPSIMOUN
U TIOCKOCTBIO, YTOJ MEXKTY
TUIOCKOCTSIMU, PACCTOSTHUE OT
TOYKH JI0 TUIOCKOCTH,
paccTosiHue MEXKY TPAMBIMH,
paccTosiHue MEXTY
TUIOCKOCTSIMH.

VY 3. YMeTh ucnonb3oBaTh Npu
pelIeHny 3a1a4 U3yueHHBIE
(haKThI U TEOPEMBI TUNIAHUMETPHH;
YMETh OLICHUBATh pa3Mepbl
00BEKTOB OKPY’KAIOLIEr0 MHUpA.

(byHKIIUH, OrpaHHYEHHOCTh
(GYHKIIUH, MOHOTOHHOCTD
GbyHKIUH, SKCTpeMyM (YHKIIUH,
HaunOoJIbllIee U HAUMEHBIIIEe
3Ha4YeHUs! QYHKIHH Ha
MPOMEXKYTKE; 3HaTh CXEMY
UCCIICIOBaHUS (DYHKITUH.

3 6. 3HaTh cBOMCTBA U rpaduKn
Pa3NUYHBIX QYHKIHHA.

3 1. 3HaTh MOHATHUS: CpEHEE
apudmeTnueckoe, Mearana,
HanOoJbITIee U HANMEHBIIICE
3HAYEHUS, pa3Max, AUCIIEPCHs,
CTaHJ]APTHOE OTKJIOHCHHE
YHUCIIOBOr0 Habopa; 3HaTh
rpadudecKuii MeTos
UCCIIe/IOBAHUSI.

3 2. 3HaTh MOHATHS: TOYKA,
TpsiMasi, TUIOCKOCT,
MPOCTPAHCTBO, ABYTPAaHHBIN
YTOII, CKPEUTHBAIOIIHECS
MpsIMBbIE, TAPAINIETHHOCTD U
MepIeHANKYISIPHOCTD TIPSIMBIX U
IJIOCKOCTEH, YOl MEXIY
MPSIMBIMH, YTOII MEXKIY TIPSIMOi
Y TUIOCKOCTBIO, YT'OJT MEXIY
TJIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH JIO MJIOCKOCTH,
pacCTOsTHIE MEXKTY TPSIMBIMH,
PaCCTOsIHIE MEXTY
IIOCKOCTSIMH.

3 3. 3HaTh TEOpEMBI
TUTaHUMETPHUH.




OK 06. IIposiBiATE rpakJaHCKO-
MaTPUOTHYECKYIO MO3UIIHIO,
JI€MOHCTPUPOBATh OCO3HAHHOE
MOBEJIEHNE HA OCHOBE
TPaAULIMOHHBIX POCCUHCKHUX
JTYXOBHO-HPaBCTBEHHBIX
LICHHOCTEH, B TOM YHCJIC C
y4eTOM T'apMOHHU3ALNU
MEKHAIIMOHAJIbHBIX U
MEXKPEJIUTHO3HBIX OTHOLLIEHUH,
MIPUMEHATh CTaHIaPThI
AHTUKOPPYTLIHOHHOTO
TTOBEJIEHUS

OK 07. ConeiicTBOBaTh
COXPAaHEHUIO OKPYXKaroLIei
Cperpl, pecypcocOepekeHuto,
TIPUMEHSATH 3HAHHS 00
VM3MEHEHUH KIMMATa, PHHIIATIBI
OEepEXKITMBOTO TTPOU3BOCTBA,
3(peKTUBHO IEHCTBOBATH B
Ype3BBIYAHBIX CUTYAIUSX.

VYV 1. YMers pemaTh TEKCTOBBIE
3aJ]auu pa3inuyHbIX TUTIOB (B TOM
Yucye Ha MPOLEHTHI, 10T U
4acTu, Ha IBUKEHHe, padoTy,
CTOMMOCTb TOBapOB H yCIYT,
HAJIOTH, 3aa4H U3 00J1aCTH
yIIpaBJICHHUS JTHYHBIMA U
ceMelHbIME (pruHaHCAMM);
COCTAaBIISITh BBIPAKEHHUS,
ypaBHEHUSI, HEPABEHCTBA U UX
CHCTEMBI 110 YCIIOBHIO 3a1auH,
UCCTIeIOBATh TIOyYEHHOE
pellleHHne 1 OIICHNBATh

MPaBJI0N000HOCTh PE3yIbTATOB.

VY 2. Ymers orniepupoBath
MOHSITHSIMU: OIIPE/IeICHUE,
aKcHUoMa, Teopema, CIIE/ICTBHE,
CBOMCTBO, MPU3HAK,
JIOKa3aTelILCTBO, PABHOCHIIbHBIE
(hopMyIUPOBKH; YMETh
(hopMyIHUpPOBATHL OOPATHOE U
MIPOTHUBOIIONIOKHOE
yTBEpXKICHUE, IPUBOIUTH
IPUMEPHI U KOHTPIIPUMEPHI,
UCIIONIb30BATh METO]T
MaTeMaTHYeCKOW WHTyKIIHU;
NPUBOIUTH JJOKa3aTeIbHEIC
paccyxJIeHusI IPY PElICHUH
3aJ1a4, OI[CHUBATh JIOTMIESCKYIO
MPaBUWIBHOCTD PACCYXKECHUN.

VY 1. YMers omepupoBaTh
MOHATUSIMH: (DYHKIIHUS,
HenpepsIBHAA (HYHKITHS, ,
MIPOU3BOJIHAS, TIEPBOOOpA3HAS,
OIpe/IeTICHHBIH HHTErpall, yMeTh
HAXOJUTh MPOU3BOJIHEIC
3JIeMEHTapHBIX (yHKIIHIHA,
HCTONB3YS CIIPABOYHBIC
MAaTepHAIbl; UCCIEIO0BATh B
MPOCTEHINNX CITy4asix GyHKIUH
Ha MOHOTOHHOCTb, HAXOJIUTh
HauOOoJbIIIee 1 HAaUMEHbIIIee
3HA4YeHUs (PYHKIHA, CTPOUTH
rpaduKi MHOTOYJICHOB C
UCIMOJIb30BAHUEM aIlapaTa
MaTeMaTHYECKOTO aHAIN3a;
NPUMEHSTH TPOU3BOTHYIO TIPH
pellleHHUH 3a/1a4 Ha JIBUIKCHHE;
pemaTh MpaKkTUKO-
OPHEHTHPOBAHHBIC 3a/1a4X Ha
HauOOoJIbIIIee U HANMEHBIIIECE
3HAYCHU S, HA HAXOXKICHUS ITyTH,
CKOPOCTH U YCKOPEHHUSI.

V¥ 2. Ymers onepupoBath
TIOHSTHSIMH: IBUKCHUE B
MIPOCTPAHCTBE, NOAOOHBIE

3 1. 3naTs pemenus 3aaay
Pa3NUYHBIX TUIIOB: Ha MIPOLIECHTEHI,
JIONIM ¥ YacTH, HA ABUKCHUE,
paboTy, CTOMMOCTh TOBapOB U
yCIIYT, HAJIOTH, 3aJaud U3
00J1acTH yIpaBJICHUS TUYHBIMU U
ceMelHbIMU PruHaHCAMU. 3HAThH
IIPUHIUIT COCTABJICHUA
BBIPAKEHUM, YPABHEHUM,
HEPABCHCTB U UX CUCTEM I10
YCIIOBUIO 3a7a4H.

3 2. 3HATh MOHSATHS:
OIpeeNieHN e, aKCUoMa,
TeopeMa, CJEICTBUE, CBOMCTBO,
MPU3HAK, I0Ka3aTEeILCTRO,
paBHOCUIIbHBIE ()OPMYIIUPOBKHY;
o0paTHOE ¥ TPOTHUBOIOJIOKHOE
YTBEPXKIAEHUE; [IPUMEPBL U
KOHTPIIPUMEPBI; METOZ,
MaTeMaTUYECKON WHAYKIINH.

3 1. 3HaTh noHsATHS: QYHKIHS,
HernpepbIBHAS (HYHKITHSL, ,
MPOH3BOIHAS, IEPBOOOpa3Has,
OIpe/IeTICHHBIH HHTErpall; 3HATh
(bopMyIBl TIPOU3BOTHBIX
3JIEMEHTAPHBIX QYHKINH, CXeMY
UCCIIeTIOBaHUST QYHKITHH Ha
MOHOTOHHOCTh, HAXOIUTh
HauOoIbIIIee U HaMEHbIIIee
3HaYeHUs PYHKUIUH, 3HATH
mocTpoeHue rpadgpuxos
MHOT'OYICHOB C UCIOJIb30BAHUEM
amnmapara MaTeMaTH4eCKOro
aHanm3a; 3HaTh (HOPMYJIBI
HAXOXKICHHS ITyTH, CKOPOCTH H
YCKOPEHHSI uepe3 MPOU3BOIHYIO.

3 2. 3HaTb NOHATHUS: IBUKEHUE B
MPOCTPAHCTRBE, MOI00HBIC
(UTYpHI B IPOCTPAHCTBE,




(urypsl B IPOCTPAHCTBE,
HCIOJIb30BaTh OTHOILICHHUE
TJIOIIA/IEN TOBEPXHOCTEN U
00beMOB MOJOOHBIX (GUTYP TPH
pelIeHuu 3aaad.

V 3. YMeTb BEUUCITATE
TEOMETPUICCKUE BETMUUHBI
(mnuHa, yrom, miomanb, 00beM,
TUIOIIA/h TIOBEPXHOCTH),
UCIOJIb3Ys U3YYCHHBIC (DOPMYIIBI
U METOIBI.

OTHOULIEHUE ILIOMAeH
MOBEPXHOCTEH 1 00BHEMOB
NOAOOHBIX (QUTYp MPH PEIICHUH
3ajad.

3 3. 3HaTh GOPMYIIBI B METOIBI
BBIYHCIICHUS T€OMETPUUECKUX
BEJIMYMH: JJIMHBI, yTIIa,

IJIOIIA e, 00BEMOB, IIIOIIAIEH
IIOBEPXHOCTEH.

1.3. KoHTpoJIb ¥ olleHKA Pe3y/IbTATOB OCBOCHHS Y4eOHOH TUCIUIINHBI

Pe3ynbTathl 00yyeHHs

Kputepuu oneHkH

MeToabI OLIEHKH

Ilepevyennb 3HAHMI,
0CBaHBaeMBbIX B paMKaXx

AU CHUILTHHBI

3 1. 3HaTh METOIBI
JIOKa3aTeNbCTB, ATOPUTMBI
peleHus 3ajad4, onpesieeHusl,
aAKCHOMBI ¥ TEOPEMBI.

3 2. 3HaTh MOHATHS: CTEIEHb
quCIa, JorapudM Iucia;
npeobpa3zoBaHms BEIPAKEHHUH CO
CTETeHsAMH U Jiorapupmamu,
peoOpa3oBaHus IPOOHO-
paIOHATBHBIX BBIPAXKEHUH.

3 3. 3HaTh MOHATHS:
paroHaIbHEIE,
HppalnuoHaIbHbIE,
MOKa3aTeNbHbIE, CTEIIEHHBIE,
nmorapuMuIecKue,
TPUTOHOMETPUIECKHE YPAaBHEHUS
Y HEpaBEHCTBA, UX CHCTEMEI.

3 4. 3HaTh MOHATHSA: QYHKIIHS,
HenpepsIBHAA (QYHKITHS,
MIPOM3BOIHAS, IEPBOOOPA3HAS,
OINpEIEICHHbIN UHTErpan. 3HaTh
npaBmia auddepeHnnpoBaHus,
MPU3HAK MOHOTOHHOCTH,
HaxOoXJ/IeHHe HanOOIBIIEro u
HauMEHbIIIEro 3HaYeHU I
(hyHKITMH, TPUMEHEHHE
MIPOM3BOIHON B (PU3UKE H
TEXHUKE.

3 5. 3HaTh NOHATHS:
panMoHaIbHas QYHKIHS,
noKaszartenbHas QyHKIHS,
cTeneHHas QyHKUus,
norapudmuyeckas GyHKIus,

XapakTepucTuku
JeMOHCTPHUPYeMbIX 3HAHU I

DopMyIIPYET TEOPEMBI U
aKCHOMBI, IOKa3bIBAET TEOPEMBI.

IIpeoOpa3oBEIBACT BBIPAKCHHS
CO CTENEHSAMU U JIorapudmamu,
JIPOOHO-PAITMOHAIEHBIX
BBIPKCHHSI.

Pemraer panimoHaibHbIe,
HApparuoHaIbHbIE,
MTOKa3aTeNbHbIE, CTEIIEHHBIE,
JmorapuMHUIEcKue,
TPUTOHOMETPUYECKHE yPaBHEH
Y HEPaBEHCTBA, UX CHCTEMBI.

IIpumensier npasuia
BBIYUCIICHUS IPOU3BOAHBIX
3JIEMEHTapHBIX (YHKUNH;
MIpaBUJIa HAXOXKACHHS
[1EpBOOOPA3HBIX HJIEMEHTaPHBIX
(dhyraxmuii. Haxonut HanbomnsInee
Y HauMEeHbIlIee 3HaYCHUs
¢ynkuunu. Pemaer 3agauu Ha
IprYMEHEHHE TPOU3BOAHON B
(u3KKe U TEXHUKE.

Onpenensier T QyHKIMN:
paumoHanbHas GYHKIHSL,
MoKaszartenbHasi QyHKIHS,
cTeneHHas QyHKUus,
norapudmuyeckast GyHKIHSL,

OreHka pe3ynbpbTaToB
BBIITOJIHCHU A

IIpoBepouHast 1 KOHTPOJIbHAS
paboTHI.

Pemenue ynpaxxHeHui y TOCKH.
MareMaTnyecKuil JUKTAHT.
BrinonHeHne qoMalHero
3aJaHHUSL.

YcrHbli onpoc. @poHTaNbHBIN
onpoc




TPUTOHOMETpHYECKHE QYHKLNH,
obpatHble (yHKUNHU. 3HATH
QITOPUTM MOCTPOCHUS TpaduKoB
3THX QYHKIIHH.

3 6. 3HaTh pa3INYHBIC TUIIBI
3a71a4 (Ha MPOUEHTHI, A0 U
YacTH, Ha JIBHKEHUE, paboTy,
CTOMMOCTb TOBapOB U YCIYT,
HaJIOTH, 3aJ]a4d U3 00JIaCTH
yIpaBJICHUS JTUYHBIMUA U
ceMeiiHpIME (pruHaHCAMM). 3HATH
QITOPUTM COCTaBJICHHS U
peLIEHNS BBIPayKEHUH,
YpaBHEHMH, HEPABEHCTB U UX
CHICTEM I10 YCIIOBHIO 32/Ia4H.

3 7. 3HaTh MOHATHS: CpeaHee
apudmeTndeckoe, MeanaHa,
HauOOoJIbIIIee U HAUMEHBIIIEE
3HAYCHUS, pa3Max, JUCIEPCHS,
CTaHJAPTHOE OTKIIOHEHHE
YHCIIOBOro Habopa. 3HaTh
rpaduIecKre METOIbI
WCCIIeIOBaHMUSI.

3 8. 3HaTh MOHATHS: CIyYaiHbIHI
OITBIT U CITy4aiiHOe COOBITHE;
BEPOSITHOCTh, rpaduiecKue
METOJbI, (POPMYJTBI CIIOKEHUS U
YMHOXEHHUS BEPOSITHOCTEM,
KOMOMHATOPHBIC (DAKTHI,
BEPOSATHOCTH PEATBbHBIX
COOBITHIT; CITyJaifHBIC BETMYHHEI,
3aKOH OOJIBIIIHX YHCEN B
MIPUPOIHBIX U OOIIECTBEHHBIX
SIBIICHUSIX.

3 9. 3HaTh NOHATHS: TOUKA,
psiMasi, TUIOCKOCTb,
POCTPAHCTBO, IBYTPAHHBII
YTOJI, CKPEIUBAIOIITHECS
MIpsIMBIE, MTApaITIeTbHOCTh H
TIEePIIEHANKYIISIPHOCTD TIPSIMBIX U
IJTIOCKOCTEH, YTOJI MEXAY
MIPSIMBIMH, YTOII MEXTY TTPSIMOI
Y TUIOCKOCTBIO, YT'OJ MEXKIY
IJIOCKOCTSIMU, PACCTOSIHUE OT
TOYKH J0 TUIOCKOCTH,
paccTosiHIE MEXTY MPSMBIMU,
paccTosHIe MEXITy
MJIOCKOCTSMU. 3HATH TEOPEMBI
TJIAHUMETPUH.

3 10. 3HaTh NOHATHS:
MHOTOTPaHHHK, CEUCHUE
MHOTOTpaHHHKA, KYO,
rapasuiesienuIies, mpu3ma,
nupamuia, purypa u
MTOBEPXHOCTH BPAIICHUS;
IUIOCKOCTD, Kacaromasics cgepsl,
IWJIMH]PA, KOHYCA; TLIOMIab
MTOBEPXHOCTH MMUPAMHU/IBL,

TPUTOHOMETpHUYECKHE (PYHKIUH,
oOpaTHble (hyHKIUHU. Y MeeT
«YUTATH» TpaPUKH QYHKIUH.

Pemaer 3aauu Ha POLICHTHI,
JIOJTM ¥ YacTH, Ha JIBUKCHHE,
paboTy, CTOMMOCTh TOBAPOB U
yCIIYT, HAJIOTH, 3aJauH U3
00J1aCTH yIpaBJICHHS JTMYHBIMH U
ceMelHBIMU (PUHAHCAMHU.

Briuncnser cpenxee
apudmernueckoe. [Ipumenser
rpaduyeckue MeTo bl
UCCIICZIOBAHUS K PEIICHHUIO
3ajad.

DopMyIIUPYET MOHATHUSA:
CIIy4ailHbIi ONBIT U CIy4YaliHOE
COOBITHE; BEPOSITHOCTb,
CJlydaliHbIe BEIMYUHBI, 3aKOH
OOJNBIINX YKMCEN B IPUPOAHBIX U
OOILIECTBEHHBIX SBJICHUSX.
Bocnpoussoaut hopmyiisl
CJIOKECHUS U YMHOKEHHS
BEpPOSITHOCTEH.

Onpenensier TOUKY, IPAMYIO,
IIJIOCKOCTb, IIPOCTPAHCTBO,
JBYTPaHHBIN yroin,
CKPEIIMBAIOLINECS MIPSIMBIE,
apajiebHOCTh U

NP EHIUKYISIPHOCTD MPSIMBIX U
IUTOCKOCTEH, YTOll MEXIY
MIPSIMBIMHM, YTOJI MEXIY IIPSIMOM
1 IUIOCKOCTBIO, YOIl MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT
TOYKH JI0 TUIOCKOCTH,
paccTosiHiE MEKAY NPSMBIMH,
paccTosiHue MEXIY
IUIOCKOCTSIMH.

[Mepeuncnser BuabI
MHOTOTPDaHHUKOB M (PUTYD
BparieHus. BocrpousBoaut
CEeYEeHHsI MHOTOI'PaHHUKOB H
¢uryp Bpamenus. Beraucinser no
¢dhopmynam 0ObeMbI U TUIOIIAN
MTOBEPXHOCTEH MHOTOTPaHHUKOB
1 GUryp BpalleHHS.




MPU3MBI, KOHYCa, IUIHH]IPA,
mIomans cepor, 00beM Kyoa,
MPSMOYTOJILHOTO
napaJuiesenuIeaa, TupaMu/bl,
MPU3MBI, IIMJIMHAPA, KOHYCA,
mapa. 3HaTh U300pakeHnue
MHOTOIPaHHHUKOB U TEJ
BpaIlCHUs, MX CCUCHUS. 3HATh
CHUMMETPHIO B IPOCTPAHCTBE;
MPaBHJIbHBIC MHOTOIPaHHUKH.

3 11. 3HaTh MOHATHS: ABUKCHUE,
HapajulenbHbIA IEPEHOC,
CUMMETPHSI Ha TJIOCKOCTH U B
MPOCTPAHCTBE, TOBOPOT,
npeodpa3oBaHus MOI00US,
oJJ00HbIE (DUTYPHI; PABHBIC U
nojj00HbIe GUTYPHI (B TOM YHCIIE
B MIPUPOJIE, UCKYCCTBE,
apXUTEKType). 3HATh MPUEMBI
BBIYHCJICHUS T€OMETPHUUECKUX
BEITWYMH (JUTMHA, YTOJ, THIOMAb,
00BeM).

3 12. 3HaTh MOHATHS: JUIHHA,
yrod, oAb, 00beM, IIIOIMAIb
MOBEPXHOCTH. 3HATH (DOPMYIIBI
BBIYHCJICHHUS 00BEMOB TEJI,
IUIONIA/IEH, YTIIOB.

3 13. 3HaTh IOHATHS:
HPSIMOYTOJIbHASI CUCTEMA
KOOPJIMHAT, KOOPAUHATHI TOUKHU,
BEKTOp, KOOPIMHATHI BEKTOPA,
CKaJIIPHOE IIPOU3BEICHUE, YTOI
MEXKIY BEKTOpaMH, CyMMa
BEKTOPOB, IIPOU3BEIECHHE
BEKTOpa Ha YHCI0. 3HATh

(b opMyIIBl BEIYUCICHUS
KOOPIMHAT CEPEeIHHbBI OTPE3Ka,
pacCTOSHUS ME&XIY ABYMS
TOYKAMH.

3 14. 3HaTh pa3aU4HbIE METOABI
peleHns MaTeMaTHYECKUX
3aja4; 3HaTb MaTeMaTUIECKUe
MOJIEIH B IPUPOJAE; 3HATH
MaTeMaTHYEeCKUE OTKPBITUS
pOCCHUICKOM 1 MUPOBOW HAYKH.

Ilepeuncnser cBoiicTBa
neuxenus. [lapannenbHoro
nepeHoca, mpeodpa3oBaHus
o100usl.

OnuceiBaeT paBHbIC U T0J00HBIE
¢burypsi.

Brruncisier reomerpuyeckue
BEJIMYUHBL: JJIMHA, YI'OJ,
IJIOIIA b, OOBEM.

DopMyIIHpYyET ONPEAECICHHUS
JUIMHBI, yIiia, TUIOoIaau, o0beMa,
TUTOIIA/IA TIOBEPXHOCTH.
[Ipumenser ¢popmysast
BBIYHCIICHUS 00HEMOB Tel,
TJIOIIA/IEH, YTJIOB K PEIICHUIO
3a/ay.

M3obpakaer mpsSIMOyTOILHYIO
CUCTEMY KOOpPJIMHAT.
OnpenenseT KOOPIAUHATH TOUKH.
BeKkTOpa. Beraucisger cymmy
BEKTOPOB, MPOV3BEICHIE
BEKTOpa Ha YMCIIO0, KOOPAUHATHI
CepeaNHBI OTPE3Ka, PACCTOSHUS
MEXITy TBYMSI TOUKaMHU.

Pemaer maTemaTrueckue 3agaun
Pa3NIUYHBIMUA METOJAMH.
[lepeuncnser MaTeMaTHUECKHE
OTKPBITHUSI POCCUHCKON U
MHPOBOW HAYKH.

Ilepeuenb ymeHnmid,
O0CBaNBaeMbIX B paMKax
JHUCHMILIMHbI

V 1. Bnaners MeTogamMu
JIOKa3aTeNIbCTB, allTOPUTMAMHU
pelieHus 3a1a4d; yMeTh
(hopMyIHpOBaTH OMpEeeHIS,
AKCHOMBI U TEOPEMBI, IPUMEHSTh
UX, IPOBOJIUTH JOKA3aTEIbHbIE
paccykJIeHus B XOJI€ peLIeHUS
3aj1a4.

XapakTepucTuku
JeMOHCTPUPYEMbIX YMEeHH i

Bnaneer meronamu
JI0Ka3aTeNbCTB, aJITOPUTMaMH
peleHus 3aaay.
DopMynHpyeT ONpeneneHus,
AKCHOMBI M TeopeMbl. Pemmaer
3a/1a4M.

OneHka pe3yabTaToB
BBIMOJIHEHUS:

ITpoBepouHas U KOHTPOJIbHAS
paboTEHL.

Pewienue ynpaxxHeHuil y TOCKH.
MartemMaTHYECKUI TUKTaHT.
Brinonnenue nomarisero
3a/laHusl.

VYcrabli onpoc. @poHTANBHBIN
ompoc.




VY 2. YmMeth onepupoBaTh
MOHATHSIMU: CTEIIEHb YHCIa,
Jorapugm umcia; yMerb
BBITIOJIHSTH BEIYMCIICHHE
3Ha4YeHU U MpeoOpa3oBaHus
BBIPKEHH CO CTEMECHSIMH U
norapugmMamMu, mpeodpa3oBaHUS
JPOOH O-paIioHaTbHBIX
BBIPA)KCHUM.

V¥ 3. YmMerh onepupoBaTh
MOHSATHSMH: PalliOHAIILHBIE,
WppalroHalbHEIE,
MoKa3aTelbHbIC, CTEIICHHBIE,
norapupmMuyIecKue,
TPUTOHOMETPHUECKHE yPaBHEHUS
Y HEPaBEHCTBA, X CHCTEMBI.

VY 4. Ymers onepupoBaTh
MOHATHAMH: QYHKIIHS,
HenpepbIBHAS QYHKITHSL,
MIPOU3BOIHASI, TIEPBOOOpA3HAS,
OIpe/IeTICHHBIA UHTErpall; yMeTh
HAXOJIUTh MTPOU3BOHBIC
JJIEMEHTapHBIX (PYHKIIH,
WCTIONB3YSl CITPaBOYHbBIC
MaTepHalbl; HCCIIENI0BATh B
MPOCTEHINX CITydasix PYHKIHUH
Ha MOHOTOHHOCTH, HAXOAUTb
HanOOIIBIINE U HANMEHBIIINE
3Ha4eHUs (YHKIUIT; CTPOUTH
rpauKd MHOTOUJICHOB C
UCTIONb30BAHMEM arapara
MaTeMaTHYeCKOr0 aHaJIN3a,;
MPUMEHSTH TIPOU3BOAHYIO TIPH
pelIeHNH 3a/1a9 Ha JIBIKCHUE;
pemaTh MpakTHKO-
OpUEHTHPOBAHHEIC 3a/1a9 Ha
HanOOJBIINE U HANMEHBIIINE
3HAYEHNUS, HA HAXOXKIICHHE ITyTH,
CKOPOCTH 1 YCKOPEHHS.

VY 5. YMeTh onepupoBaTh
MOHATUSIMH: PalliOHAIIbHAS
(hyHKIHS, TTOKa3aTeNnbHas
(dhyHKIM, cTenieHHast QyHKIHS,
norapudmrraeckas GyHKIIHS,
TPUTOHOMETPUYECKHE (QYHKIINH,
oOpaTtHbIe (PYHKIINH; YMEHHE
CTPOHTH IPAaUKH H3YIEHHBIX
(YHKIMH, UCTIONB30BATH
rpaduKu py U3y4eHUU
MPOLIECCOB U 3aBUCHMOCTEH, ITpU
pELIeHNH 337149 U3 IPYTHX
y4eOHBIX TIPEIMETOB H 33/1a4 U3
peanbHO KU3HHU; BBIpakaTh
(dbopmynamMu 3aBUCUMOCTH
MEXKAY BETUYNHAMH.

VY 6. YMeTh pemaTth TEKCTOBbIE
3aa4u pa3HbIX THIIOB (B TOM
4rcyie Ha MPOLEHTHI, 10IH U

Onepupyer NOHATUSIMH: CTETICHD
yucaa, Jorapudm uucna.
Brimonusier BeIYUCIeHUS
3Ha4YeHUH U mpeoOpa3zoBaHus
BBIPOKEHHUI CO CTEMEHSIMH U
norapudmamu, TpeodpazoBaHus
JIPOOH O-paIMOoHaTbHBIX
BBIPAKEHUI.

Bnaneer nmonsgtusamu:
paloHasbHbIE,
UppaIMOHAIbHEIE,
MoKa3aTebHbIC, CTCIICHHBIC,
JorapuQMHUUIecKue,
TPUTOHOMETPHUYECKHE YPaBHEHUS
Y HEPaBEHCTBA, UX CUCTEMBI.
OnepupyeT NOHATHUSIMH:
(GyHKIMS, HENpepbIBHAS
(hyHKITUS, IPOU3BOIHAS,
TepBOOOpa3Hasi, ONpeneIeHHBIA
HUHTErpall.

Beruncisier mpou3BoaHbIE
3JeMEHTAPHBIX (QYHKIIHA.
Hccnenyer GhyHKIMM Ha
MOHOTOHHOCTBE. Haxomut
HauOoJbIIEe U HANMEHBIIICEe
3HaYCHUSI (PYHKITHH.

IIpumensier noHsTHS
paroHanbHast QyHKIIHSL,
ToKa3aTenbHass QyHKIWS,
CTereHHas (QyHKIIHSL,
norapudmmudeckast QyHKIIUS,
TpUTOHOMETpHUYECKHE (HYHKIIUH,
oOpaTHbIe (DYHKITNHN K PEIICHUIO
YOPAKHEHUH.

Crpour rpaduxu 3Tux QyHKUIU,
UCTIONB3YET rpaduku
3aBHCUMOCTEH ISl peLeHust
3agad. CocraBiusierT GopMyIIbl
3aBHCUMOCTH MEXIY
BEJIMYMHAMH.

Pemaer 3aa4u pas3IMIHbIX
THIIOB, B TOM YHCJIC HAa
MPOLCHTHI, A0JH U YaCTH, HA




4acTu, Ha IBM)KEHHE, padoTy,
CTOMMOCTb TOBapOB M yCIYT,
HAJOrH, 3aJa4y U3 00JIacTH
yIIpaBJICHHUS JTUYHBIMU 1
ceMeitHbIME (puHaHCAMM);
COCTaBIISITh BBIPAKEHHS,
ypaBHEHUSI, HEPABEHCTBA U UX
CHCTEMBI 110 YCJIOBHIO 3a]IauH,
HCCIIeIOBaTh MOITy4YEeHHOE
pelleHNe U OLICHUBATD
MPaBIONOAO0HOCT PE3yIbTATOB.
VY 7. YMeTh onepupoBaTh
MOHATHSIMHU: CpeTHEe
apudmeTndeckoe, MeaUaHa,
HaunOoJIblllee U HAMMEHBIIIEe
3HAYCHUS], pa3Max, JUCIEPCHS,
CTaHJapTHOE OTKIIOHEHHE
YHCIIOBOI0 HAbOpa; yMEeHue
W3BIIEKAaTh, HHTEPIIPETUPOBATh
WH(OpMAaIHIO, TPENICTaBICHHYIO
B Ta0JMIaX, HA JUarpaMMax,
rpadukax, OTpaxaromyro
CBOMCTBa peabHBIX MPOIECCOB U
SIBIICHU; TIPENICTABIIST
WH(OPMAITHIO C TTOMOIIBIO
TaOJINII U TUarpamm;
HCCIIeI0BATh CTaTHCTUYECKUE
JAHHBIE, B TOM YHCIIE C
IpUMEHEHNEeM TpaduuecKux
METO/I0B U DJIEKTPOHHBIX
CPEACTB;

VY 8. YMers onepupoBaTh
MOHATUSIMHU: CIIy4alHbIN OMBIT U
ciydaiiHoe coOBITHE,
BEPOSITHOCTh CIIy4ailHOro
COOBITHS; YMETh BBIUYUCIIATD
BEPOSITHOCTh C UCIOJIb30BAHUEM
rpaduIecKX METOIOB;
MPUMEHSTH ()OPMYJIBI CIIOKEHUS
U YMHOKEHUS BEPOATHOCTEM,
KOMOWHATOpHBIC (PaKTHI U
(hopMyIIBI IPU PELIEHUH 3a]ay;
OLIEHUBATbH BEPOSTHOCTH
peabHBIX COOBITHUIH; 3HAKOMCTBO
CO CIIy4alHBIMU BEJTMUMHAMU;
YMETh IPUBOANUTE IIPHUMEPEI
MPOSIBJICHUS 3aKOHA OOJIBIINX
YHcell B IPUPOIHBIX U
00ILECTBEHHBIX SBJICHUSX;

V¥ 9. Ymers onepupoBath
MOHATHAMMU: TOUKA, IIpsiMasi,
IUIOCKOCTb, IPOCTPAHCTBO,
JIBYTPaHHBIA yroiu,
CKpEIINBAIOLINECS MPSIMBIE,
napajieNnbHOCTD U
MepIeHINKYISIPHOCTD MPSIMBIX U
IUTOCKOCTEH, YTOll MEXILY
MPSIMBIMH, YTOJI MEXKLY NPSIMON

JBIIKEHHE, pabOoTy, CTOMMOCTb
TOBapOB U YCJIYT, HAJIOTH, 3aJlauH
13 00J1acTu yIpaBiIeHUS
JMYHBIMU U CEMEHHBIMH
¢uHaHCAMUL.

CocTaBisieT BEIpaKeHus,
YpaBHCHUA, HCPABECHCTBA U UX
CHCTEMBI 110 YCJIOBUIO 33714y,
YICCIIEYeT MOTyYeHHOE PelIeHHe
U OLICHUBATh €ro.

IIpuMensier noHATHSL: cpeaHee
apudmeTnueckoe, MeAraHa,
HanOoJbIlIee ¥ HANMEHBIIIEE
3HAYeHUs], pa3Max, JUCIEPCHS,
CTaHJAPTHOE OTKJIOHEHHE
YHCIIOBOI'0 Habopa K pelneHunto
3ajad.

Amnanmuzupyer uHopMaIuio
TabnuI, nuarpamm, rpaduKoB;
MpeCTaBIsAeT HHPOPMAIIHIO B
TaONIHIaX U AuarpaMMax.

Brinonusier pacuersl
BEPOSITHOCTH C MCITOIb30BAaHUEM
rpadUIecKiX METOIOB,
CIIOKEHUS U YMHOMKEHHS
BEpPOSITHOCTEM; OIlEHUBAET
BEPOSITHOCTH PEATbHBIX
COOBITHH.

[IpuBOIUT IPHMEPHI MPOSBICHAS
3aKOHA OOJBIINX YHICENT B
MIPUPOIHBIX ¥ OOIIECTBEHHBIX
SIBJICHUSIX.

[IpumMeHsieT MOHATHS: TOUKA,
npsMasi, IIOCKOCTb,
IPOCTPAHCTBO, IBYI'PAHHBIH
YToJl, CKPELMBAIOIINECS
npsMble, MApauIeTbHOCTD U
NEPIEHIUKYIAPHOCTD MPSIMBIX U
IIJIOCKOCTEN K PELICHUIO 3a1a4;
PacCUHTBIBAET: YrOd MEXAY
MPSIMBIMH, YTOJI MEXY IIPSIMOM




U TUIOCKOCTBIO, YTOJ MEXKIY
IUIOCKOCTSMH, PACCTOSIHUE OT
TOYKH JI0 TUIOCKOCTH,
paccrosiHue MEKAY MPSMBIMH,
paccTosiHue MEKAY
IUIOCKOCTSIMU; YMEHHE
WCTIOJIB30BATh MPU PEIICHUN
3a1a4 u3y4eHHbIe (PaKThl 1
TEOpEMBI IIAaHUMETPHHU; YMEHHUE
OLICHUBATh pa3Mepbl 00bEKTOB
OKPYKaroIero Mupa.

V¥ 10 YmMers onepupoBaTh
MOHSITUSIMUA: MHOTOTPaHHUK,
CEUYCHHE MHOTOTPaHHUKA, Ky0,
napasieNienumne, mpu3ma,
nupamuaa, Gurypa u
MOBEPXHOCThH BpaIlleHuS,
HUJIMHIP, KOHYC, map, cdepa,
ceueHust QUTYpHI BpaleHus,
TUIOCKOCTD, Kacaromasics chepsl,
MWINH/IPA, KOHYCa, THIOIA b
MOBEPXHOCTH MTUPAMHU/IBL,
MPHU3MBI, KOHYCA, IUJIUH/IPA,
mIomaas ceprl, 00beM Ky0a,
MPSIMOYTOJIEHOT'O
napasieNiernumnesia, MupaMuIbl,
MIPU3MBL, IIIIMHAPA, KOHYCa,
mapa; yMeHue n300paxarh
MHOTOTPaHHHUKH U TIOBEPXHOCTH
BpAIIEHUs, KX CEYCHUS OT PYKH,
C TIOMOIIIBIO YEPTEKHBIX
WHCTPYMEHTOB H 3JIEKTPOHHBIX
CpPEICTB; YMEHHE PAcIIO3HABATh
CUMMETPHIO B TIPOCTPAHCTBE;
YMEHHE Paclo3HaBaTh
MIPaBIIIbHBIE MHOTOTPAHHUKH.
VYV 11. YmMers onepupoBath
MIOHSTHAMH: JBUKEHUE B
MIPOCTPAHCTBE, TOTOOHEIE
(buUTypHI B IPOCTPAHCTBE;
WCIIOTB30BaTh OTHOIIEHUE
IJIOIIAJCH MOBEPXHOCTEN U
00bEeMOB TIOJJOOHBIX (PUTYp TIPU
pelIeHu  3a/1a4.

VY 12. YMeTb BBIUUCIATh
TeOMETPUIECKIE BETHINHBI
(mwHA, yrom, mIomanb, 00beM,
TJI0MIA b TIOBEPXHOCTH),
WCTIONB3YsI H3Yy4YeHHBIE POPMYITBI
Y METOJBI.

V¥ 13. YMeTs onepupoBath
TIOHSITUSAMH: TIPSIMOYTOIbHAS
cucTeMa KOOpIMHAT,
KOOPJAMHATHI TOYKH, BEKTOP,
KOOPIMHATHI BEKTOPA, CKAJISIPHOE
MIPOU3BEACHUE, YTOIl MEXKIY
BEKTOpaMH, CYyMMa BEKTOPOB,
pou3BecHNE BEKTOPa Ha

" IJIOCKOCTBIO, YT'OJI MEKIY
IJIOCKOCTAMMU, paCCTOSIHHUE OT
TOYKH JO ITJIOCKOCTH,
PACCTOAHUC MEKAY NIPSIMBIMU,
PACCTOAHUC MEKIY
IIJIOCKOCTAMM, pCIIACT 3aJa4u C
HCIIOJIB30BATh TCOPEM
IIJIAaHUMCTPHUH.

Bnaneer nmonsgtusamu:
MHOT'OIrpaHHUKH U TCl1a
BpallCHUA; BBIYUCIIACT CEYCHUSA
MHOTOTPaHHUKOB , TJIOIIAIN
MOBEPXHOCTEN UIIMH]IPA,
KOHYCa, 1apa, cepsl,
MAPaMUIBIL, IIPU3MBIL,
napaesnenunena. Beibupaer
CHoco0 peIIeHrs 1 perraer
3aJlauu Ha BBIYHCIIEHHE 00beMa
Ky0a, IpsIMOYT OJIbHOT'O
napaJiesenunea, MupaMuIbL,
IIPU3MBIL, HWIMHAPA, KOHYCA,
mapa. M3o0paxaer Ha puCyHKax
MHOTI'OIr'paHHUKH, UX CCHCHUA,
MTOBEPXHOCTH BpAIIEHUSI.
OnpeznensieT THITHI TPaBUIBHBIX
MHOTOTPaHHHUKOB M H300pakaeT
UX Ha pucyHke. Pacno3Haer
CUMMETPHIO B TIPOCTPAHCTBE.

Omnpenensier mogoOHBIE QPUTYPHI
U ABMXXEHHUE B IPOCTPAHCTBE.
Hcnonp3yer oTHOLIEHUE
ITOLIAJEH TOBEPXHOCTEH U
00HhEMOB TIOJJOOHBIX (PUTYP TIPH
pELIeHNH 3a1a4.

[Ipumensier popMyibl st
BBIYUCIICHUS AJIMHBI, yIIa,
iomany, o0beMoB, IIIOMAACH
MOBEPXHOCTEH NMPH peLIeHuU
3a]1a4; BEIOMpaeT METO
peleHus.

OnepupyeT NOHATUSIMH:
OpSMOYTOJIbHASI CUCTEMA
KOOPJHMHAT, KOOPIUHATHI TOUYKH,
BEKTOp. Brrunciser koopauHaTsI
BEKTOpa, CKaJISIPHOE
MIPOU3BEJCHHE, YTOI MEKIY
BEKTOpaMH, CyMMa BEKTOPOB,
MIPOU3BEJICHUE BEKTOPA Ha




YHUCJIO; HAXOJUTH C IIOMOILBIO
W3YUYEHHBIX (GOPMYI KOOPAUHATHI
CEpEIUHBI OTPE3KA, PACCTOSHUE
MEXKy IBYMsI TOUKaMHU.

VY 14. YmMerb BbIOUpATH
MNOAXONAIIUN U3YYEHHBIA METOL
JUIsl pELIEeHMs 3a1a4H,
pacro3HaBaTh MaTEMaTUYECKUE
(akThl 1 MaTEMaTHYECKUE
MOJIENIN B IPUPOTHBIX U
O0IIECTBEHHBIX SIBJICHUSX, B
HCKYCCTB€; YMEHHE IIPUBOANUTH
MIpUMepBl MaTeMaTHYECKUX
OTKPBITUI POCCUICKON U

YHCII0; HAXOJUT C TIOMOUIbIO
(hopMyIl KOOPAMHATHI CepenuHBI
OTpe3Ka, PacCTOSHUE MEXKIY
JIByMsI TOYKaMHU.

Bribupaer cnioco0 pemieHust
3az1ay.

Pacniosnaer Marematnueckue
(hakThl 1 MATEMaTHUYECKUEC
MOJIENI B MIPUPOTHBIX U
OO0IIIECTBEHHBIX SBIICHUSX, B
HCKYCCTBE; IPUBOAUT MIPUMEPHI
MAaTEMaTUYECKUX OTKPBITUI
POCCHUIICKOM U MUPOBOM
MaTeMaTUYECKON HAaYyKH.

MHPOBOM MAaTEMaTUYECKOU
HAYKH.

2. ®OPMBI KOHTPOJISI 1 OIEHKH OCBOEHMSI YUEBHO JUCHMUILIMHBI IO TEMAM
(PA3JEJIAM)

[IpeameToM OIEHKH CIIy)KaT JUYHOCTHBIC, METANpPEIMETHbIE W TPEIMETHBIE PEe3YJIbTaThl
OCBOECHHSI YYEOHOW TUCIUILIMHBI, TPETYCMOTPEHHBIE MPUMEPHON MPOrpaMMON MO IUCIUTLINHE
MaTeMaTHKa U HalpaBJeHHbIC Ha (DOPMUPOBAHUE OOITUX KOMIETEHITUH.

Texkymmuii KOHTpPOJb TPOBOAMTCS C IEJIbI0 OOBEKTUBHOW OIICHKA KadyecTBa OCBOCHUS
MpOrpaMMbl y4eOHOM IUCIHUIUIMHBI, a TaKKe CTUMYIMPOBaHUS Y4eOHOW pabOThl CTYAEHTOB,
MOHHUTOPHHIa pE3YyJIbTaTOB 00Opa3oBaTeNbHON NEATENbHOCTH, IMOATOTOBKH K IPOMEKYTOUYHOM
aTTeCTaluu U o0ecreueHuss MaKCUMaabHOHM 3PPEKTHBHOCTH 00pa30BaTEILHOTO TIpoIecca.

Texymuit KOHTPOJb MPOBOAMUTCS MpENojaBaTeieM Ha JI000M M3 BHUJOB yYEOHBIX 3aHSATHH.
@DopMBbI TEKYLIETO KOHTPOJIA (MpoBepoyHasi paboTa, TECTUPOBAHKE, ONPOC, BBHIMOJIHEHUE U 3alIUTa
MPAKTUYECKUX paboT, BbINOJHEHHE pedepaToB  (IOKIAIOB), MOATOTOBKA  IPE3EHTAIIMH,
HaOJI0/IeHNE 3a JIESTEIIbHOCTHI0 00YyJalomuXcs U T.J.) BBIOUpAIOTCS IMpernojaBaTesieM, UCXOAs U3
METOAUYECKON 11e71eCO00Pa3HOCTH.

PyOexHblii KOHTPOJb SIBISIETCS KOHTPOJIBHOM TOYKOW IO 3aBEPILECHUIO OTAEIBHOTO paszesna
yueOHOM aucuuIuHbL. DOopMbl PYOEKHOTO KOHTPOJS (KOHTpOJIbHAsg pabdoTa, KOHTPOJIBHOE
TECTUPOBAHUE, BBINOJIHEHHUE MPOEKTa) BBHIOMPAIOTCS MpernojaBaTesieM, UCXOAs M3 METOJIUYEeCKOn
1enecooOpa3HOCTH.

[IpomexyTouHas  arTectanus  CTyJEHTOB 1o  y4eOHOW  aucuuruinHe  (3ayer,
i depeHINpPOBaHHBIA  3a4eT, 3K3aMEH) OCYIIECTBISETCS B paMKax pyOeKHOro KOHTPOJIS
(cemecTpoBBIE HCIBITAHMS) M TIO 3aBEPIICHUU H3YYEHUS JAHHOW JUCIUIUIMHBI, TO3BOJISET

OMpCACIINTh KAYCCTBO U YPOBCHb €€ OCBOCHUS.



KOHTPOJIL H OII€CHKaAa 0CBOCHUSA yqeﬁnoifl JAUCHHUIIJIMHBI 110 TEMaM (pa311eJIaM)

CDOpMLI 1 METOJbI KOHTPOJIA

Texymuii KOHTPOJIb PyOeXHBII KOHTPOJIb [Tpomesxxyrounas
HaumenoBanme ym P y P P
M aTTecTalys
JUIAKTHYECKOM
MHUIBI
CAMHHL ®opma IIpoBepsiemsbie ®opma TIpoBepsemsbie IIpoBepsiemsble
KOHTPOJIA OK;V,3 KOHTPOJIS OK;V,3 KOHTPOJIS OK;V,3

Paznen 1 [TapanieJbHOCTh NPSAMBIX U IIOCKOCTeH

KonTpoas mo OK 03., OK 05.
pasznery 1 - _ Tp 0]:1%12) (:;Haﬂ Y1,Y6,Y09.
P 31,36.,39.

Paznen 2 IlepnieHauKyYISIPHOCTD NPSIMBIX M IUIOCKOCTE

KonTpoas no [TpoBepounast OK 03., OK 05.

paszey 2 - - pabota V1,V6,Y0.
31,36.,309.

Paznen 3 Tpuronomerpunueckue (popMyiabl M PyHKIHUH

Kontnons no a _ KoHTponbHas OK 05,

pasneiy 3 paborta vV 3,3.3

Pa3nen 4 Tpuronomerpuyeckue ypaBHeHUsI

KonTnouas no KontponbHas OK 03., OK 05.

pasjeny 4 pabota vV 2,32.

Pazges S /lekapToBbl KOOPAUHATBI M BEKTOPBI B IPOCTPAHCTBE

KonTtpous no [TpoBepouHast OK 03., OK 05.

pa3aeay S pabora V12,3 12.

Paznen 6 Ilpon3zBogHas u eé reoMeTpUYeCKUA CMBICJI

KonTposb no KoHTponbHas OK 03., OK 05.

pasaeuy 6 pabota Vv 4.,34.

Pa3nen 7 IlpuMeHeHne NPOM3BOJHOM K HCCJIeJOBAHMIO (PyHKUMI

KonTtposab no KonTponsHas OK 03, OK 05

paspeny 7 pabora V'5,35.

Pa3nen 8 mo pazgeny IlepBoodpasnasn

Kontnoas no Pemenne |OK 03., OK 05.

pasneny 8 sajannit 8 |Y 4.,34.

TETPaISIX

Pa3nen 9 UuTerpan

KonTpoJb no KoHTponsHas OK 03, OK 05

pasneiy 9 pabota v 4.,34.

Pa3nen 10 Muororpanunku. O0beMbl MHOTOTPAHHUKOB

KonTtpoap no KoHTponsHas OK 05

paszeay 10 pabota y.2,3.2

Pa3nen 11 Crenennasi pyHkuus

KonTtpoap no [IpoBepouHas OK 05.

pasneay 11 pabora V.3,V5
3.3,3.5

Paznen 12 IlokasarensHast GyHKONS




KonTpoas no KontponbHas OK 05.

pasney 12 paboTa V.3,V5
3.3,3.5

Pa3nen 13 Tena ppamennsi. O0beMbl H NOBEPXHOCTH TeJI BPAILICHHUSA

KonTpoas no KontponbHas

pazaeay 13 paGota

Paznen 14 Jlorapugmuyeckass pyHKIus

KonTpoas no KontponbHas OK 05.

pasney 14 paGoTa V.3,V5
3.3,3.5

Pa3nen 15 KomOounaropuka. Ctatuctuka

Kontnons no Pemenne |OK 05.
pasneiy 15 3amanmii B Y. 1, V.8

Paznen 16 DneMeHTHI TeOpUM BEPOSITHOCTH

KonrpoJs o Pemrenne  |OK 05.
pasneiy 16 3amanmii B |Y. 1, V.8

rerpamix 3 1,3-8

Paznen 17 O0o6maromee noBTopeHue

Hroropas
KOHTpPOJIbHAS
pabota
IInoMeKVTOYHA ITucemennas [OK 03, OK 05.
s1 aTTecTalus hk3amenarmo |Y 1, Y 2,V 3,
uHas paGora Y 4, Y 5,V 6
31,32,3.3,3
4,35,36.

3. KOHTPOJIbBHO-OIEHOYHBIE CPEACTBA IJIs1 IPOBEJEHU S
TEKYHIETI'O KOHTPOJIA
VYCTHBIN ompoc 00ydJaromuxcsl.
OpoHTaAIBHBIN OIPOC.
MaremaTuyeckuii JUKTAHT.
Pemenue 3aganuii y 10CKu.
Pemenue 3aganuii B pabovnx TETpaIsx.

ok wdE

4. KOHTPOJIbHO-OIIEHOYHBIE CPEJICTBA JJIS1 KOHTPOJISI IO PA3JEJTY
(PYBEXXHBIV KOHTPO.JIb)

dopma mpoBeeHUs] KOHTPOJIS IO pa3Jielly SBIsSETCsS MUChbMEHHAsk KOHTPOJIbHAs paboTa, paccuuTaHa
Ha OJIMH YPOK (45 MUHYT); caMOCTOsTeNIbHAsT PaboTa pacCUnTaHa Ha OJUH YPOK (45 MUHYT).
VY ci10BHS BBITIOJHEHUS JIUCTHI C 33JaHUEM.

Kpurepuu orieHuBaHus

Ornenka [TpaBUIBHOCTH (OIIMOOYHOCTH) PEIICHUS
5 [TonHOE BepHOE pelieHue.
4 Bepnoe perienre, HO UMEIOTCSI HEOOBIIINE HEJOUYETHI, B IIEJIOM HE BIHSIONINE
Ha pelleHue.




3 Pemenune B 1enom BepHoe. OJHAKO OHO COACPKHUT psif OMIMOOK, TUOO HE
paccMOTpPEHUE OTHENBHBIX CIYy4acB, HO MOJKET CTaThb IPABWIBHBIM IOCIE
HEOOBIINX UCIIPABICHUIN WU TOTIOTHCHHA.

1-2 Pemenue HeBepHOe. PenieHne oTCyTCTBYET.

CamocrosiTesibHast padora no Teme «llapanieabHOCTH NPAMBIX U IVIOCKOCTEN»
Bapuanr 1
1. an otpe3zok AB u Touka M-cepeauna otpeska AB. 13 Touek A, B, M npoBeneHsl
napajuieJbHbIe TPsIMbIe, TIEPECeKaroIne MITOCKOCTh B Toukax Al, B1, M1. Haiitu myuny otpeska
MM1, ecau
AA1=8 cm, BB1=12 cMm. Otpe3ok AB He nepecekaer MmiI0CKOCTb.
2. Otpe3ok AB nepecekaer miockocts. Touka C-cepeauna orpeska AB. 13 Touek A, B, C
MPOBECHBI MapajlieNbHbIE MpsIMbIe, TIepeceKaroine miockocTh B Toukax Al, B1, C1. Haittu
mnny otpeska CCl, ecniu AA1=6 cm, BB1=10 cm.
3. Yepes koHen A otpe3ka AB nposeznena miaockocts. Uepes konen B u Touky C atoro otpeska
MPOBEICHBI MapaJJIEIbHbIE MPAMbIE, TepeceKaroNre mIockocTh B Toukax Bl u Cl. Haittu nmuny
otpeska BB1, eciu AB = 6¢cm. AC : CC1 =2:5.
4. JIBe mapasuienbHble IPSIMbIE @ U b COOTBETCTBEHHO MapaiebHbl IpsaMbIM ¢ U d. Kak
pacnosioKeHsl mpsimbie a 1 d?
Bapuant 11
1. Man otpe3zok AB u Touka M-cepeauna otpeska AB. 13 Touek A, B, M npoBeneHsl
napajuiebHbIE NMPsAMbIE, EPECEKaIoIINe MI0CKOCTh B Toukax Al, B1, M1. Halitu niuny otpeska
MM1, ecin
AAl1=16 cm, BBI=10 cm. Otpe3ok AB He nepecekaeT miocKoCTb.
2. Otpe3ok AB nepecekaet miockoctb. Touka C-cepenuna otpeska AB. U3 Touek A, B, C
MPOBEICHBI MapaJlJIeIbHbIE MPAMbIE, TepeceKaronne miockocts B Toukax Al, B1, C1. Haittu
muHy otpe3ka CCl1, ecnu AAI= 8 cm, BB1=14 cwm.
3. Uepes konen A otpeska AB nipoBeneHa miockocTs. Yepes konel B u Touky C 3Toro oTpeska
MPOBEJICHBI MapaJlJIeIbHbIC MPAMbIE, NTepeceKaronre miockoctb B Toukax Bl u Cl. Haittu quny
otpeska BB1, ecniu AB = 12cm. AC : CC1 =4:10.
4. JIBe mapasuienabHble IpsIMbIE @ U b COOTBETCTBEHHO MapauienbHbl IpsaMbIM k u f. Kak
pacmooKeHsbl MpsiMbie a U {7
CamocrositesbHas padora no rteme «IleprneHaAuKyJIAPHOCTD NPAMBIX U ILIOCKOCTEI
Bapmnant I

1. IIpsambie AB, AC u AD nonapno nepnenaukyiasipusl. Haiitu otpezok CD, eciu

AB = 6¢cMm, BC =14 cm, AD =3 cm.
2. BepxHue KOHIIBI ABYX BEPTUKAIBHO CTOSIIUX CTOJIOOB COEANHEHBI IEPEKIAUHON JUTMHOM 6, 5
M. Bricora ctosi6oB 2, 9 M 1 3,2 M. Haiftu paccTosiHue Mex a1y cToabamu.
3. VI3 TOYKM K INIOCKOCTH IIPOBEICHBI ABE HAKIOHHBIE, PaBHbBIE 5 1M 1 9 M. PazHOCTh poekuuii
9TUX HaKJIOHHBIX paBHa 4 M. HaliTh NpoeKIMK 3TUX HAKJIOHHBIX.
4. Haiitu paccTosiHME OT CEpeINHbI 0Tpe3ka AB 10 MI0CKOCTH, IEPECEKAIOIIEN ITOT OTPE30K, ECIIN
paccTosiHug oT Touek A u B 1o miiockoctu paBHbl 7,2 cMm 1 3,1 cM.
5. Uepes Bepmnny A kBagpara ABCD nposenena npsmas AM, neprneHuKyisipHas INIOCKOCTH
BCD. Haiitu paccrosinus ot Touku M 10 BepuuH kBaapata, ecind BC=12 cm, AM =5cm

Bapuanrt 11

1. IIpsmeie AB, AC n AD nonaphHo nepnesukyaspasl. Haittu otpe3ok CD, ecnu

AB =4 cMm, BC =12 cm, AD =6 cm.




2. BepxHue KOHIIBI ABYX BEPTUKAIBHO CTOSIIUX CTOJIOOB COSANHEHBI MEPEKIAMHON JUTHHOM 5, 3
M. Bricora cton6oB 2, 3 M u 3,7 M. HaliTu paccrosiHre Mexay cToindamu.

3. U3 TOuKM K IJIOCKOCTU IIPOBECHBI BE HAKJIOHHBIE, paBHbIE 6 1M 1 10 oM. PasHocTh npoekiuit
9TUX HaKJIOHHBIX paBHa 4 1M. HaliTh npoeKIuu 3TUX HaKJIOHHBIX.

4. Haiitu paccTosiHME OT CepeinHbI 0Tpe3ka AB 10 MII0CKOCTH, ITepeceKaroliel ITOT OTPE30K, ECIH
paccTosinug oT Touek A u B 110 miiockoctu paBubl 6,4 cm 1 4,2 cM.

5. Yepes Bepuinny A kBajgpara ABCD npoBenena npsimas AM, neprneHuKyispHas IJI0CKOCTH
BCD. Haiitu paccrosinus ot Touku M 10 BepiiuH kBajapata, eciad BC=8 cm, AM =15cMm.

KonTposabHas pabora no reme « Tpuronomerpnueckue ¢gpopmMyJibl 4 pyHKIMN»

Bapuaunr I

1. OnpenenanuTs YeTHOCTH/HEYETHOCTE (DYHKLMH:
2 3
a) f{x)=x"(2x-x7);
6) f(x) = x*cosx;
A g i
B) fix)=x" -2x"-sin3x
2. Haifty Hy1H QyHKLHH:
f(x)=3x+1
3. MccrnepoBars GyHKIHIO 110 00Lielt cXxeme H I10CTPORTL 8 rpadHK:
a) fix) = 48x-x’;
6) f(x)=-2sin2x

Bapuanr I1

2. OnpenennTs YeTHOCTH/HEYETHOCTD (DYHKIIMIL:

a) fx)=x(5-x°);
6) f (x) = x’sin x/2;
B) f{x)=x" -2x’-sinx

2. Haiita By QyHKIAR:
fix)=x*-9

3. Ucenenosars GyHKUHIO 110 0011eli cXeMe U IOCTPOUTD e€ rpaduk:
a) f{x) = 2x*+5x +2;
0) fix)=-1,5¢cos3x

KonTpoabHnas padora no reme « Tpuronomerpnyeckue ypapHeHHs»

Bapuanr I
1. Bpruncnuts: o
arccos ¥ +2arcsin (-1) - 4arctg \3
2. Pemnts ypaBHEHHE:
a) cos (5x + m/4) ="
0) tgdx=1
3. PemuTh HEpaBEHCTRO:
a) sin 2x > 3;
6) cos x/3 <\2/2



4. Pemuth ypaBHEHHUE:
6 sin 2x — 13 sin x — 13 =0
5. Haiitu obnactb onpenenenust GyHKIUU:
f(x) =4 arcsin (2x — 5) + 3=n
Bapuanrt 11
1. BEIUHCINUTE: .
2 arccos (-1) + arcsin 1 - 5arcctg V3
2. Pemuth ypaBHEHUE:
a) sin (5x + n/4) = '
0) ctg3x=1
3. PemuTh HEpaBEHCTBO:
a) sin2x <Y,
6) cos x/4 >2/2
4. Pemuth ypaBHEHHE:
2 sin 2x +sin x — 1 =0

5. Haiitu obnacTh onpeneneHust yHKINN:
f(x) =3 arccos 2x +7) + 2n

CamocTosiTeIbHAsi padoTa 1o TemMe «/leKkapToBbI KOOPAUHATHI M BEKTOPHI B MPOCTPAHCTBE
Bapuanr I

Haiiti paccrositue vexcty Toukamu A (3: 7: 5)u B (7,5, 9).

. iz A (296 .0 53
Haiiti koopiuHatsl Bexiopa AB o koopinnatam Touek A (3:-2;6) u B(0; 0,5:3).
Haiitu cymmy sekropos a (-1:-2:3) u b (5: -1; 4).

Jlokaxkute, uto sektophi a (-2 3; 1) ub (-1: 3/2; 1/2) konnuHeapHbl.
[leprienauKy spHbl 141 BekTOpbi a (35 2; 3) b (=15 -35 1).

Jlokaxcute, 4to uyeTbipexyronsuuk ABCD ssisierca pombowm, eciu A (6, 7, 8),
B (8,2,6),C(4,3,2),D(2,8,4).

B WY -

N

o

Bapuant Il

1.Haiiti paccTostHue Meu/ly TOUKaMH A (2;8:-3)u B (5; 1:9). ‘
2.Haiitu koopautars: Bexropa AB no koopannaram To4ek A (-3:2:8) n B(0; 0,3:2).
3.Haittu cymmy BekropoB a (13 -2; -3) u b (-3; [3- 4).

4 KonnmuneapHst jiu Bektopsl a (-3/4; 5:-7) u b (:3/2: 10; -7/2)?
5.Ilepnennukyssphbl 11 BekTopsl a (-4; 3/5; 1/3) b (1/2; 55 -3).

6.Jloxaxure, uto uersipexyronbHink ABCD ssasercs pombowm, ecin A (0, 2,0),
B(1,0,0),C(2,0,2),D(1.2,2).

KontpoabHnas padora no rteme «IIpon3BogHasi u eé reoMeTpu4eCKUil CMbICII»
Bapuanr I

1. Haiftu npou3BogHYIO GyHKIUY:
f(x) = - x3/6 + 1,5 x? + 5X -3 U BLIYUCIHUTD €& 3HAYEHHE TTPH X = -2

2. Haiitu npou3BoiHyt0 (Q)yHKLIHU:

a) f(x) = (2x% + 4x)(x3-2)

0) g(x) = (4 — 3x) /(x+2)

B) f(X) = 3cos(5x-2) - x

3. Pemuts ypaBuenue f'(x) = 0, ecmu f(x) = 3x + 9/x

4. BeluucnuTh 3Ha4YCHHE MMPOU3BOTHON (DYHKIIUU B TOUKE Xo:
f(x)=3sinx —cosx +tgx, Xo=m/3

5. Pemuts HepaBeHncTBo f'(x) > 0, ecru:



f(x) =2x3+6x?
Bapuanrt 11
1. Haiitu npou3BOgHYIO (GyHKIUU:
f(x) = -x%/6 + 0,5 x* - 3x + 2 ¥ BBIUMCIUTE & 3HAYEHHE TIPH X = -1
2. Haiitu npou3BoIHYIO (yHKIUU:
a) £ (x) = (2x2- 4x)(x°> + 2)
0) g(x) = (3 + 2x) /(x-5)
B) f(x) =3 sin 3x +2) +x
3. Pemmts ypaBuenue f'(x) = 0, ecnu £ (x) = 4x + 8/x
4. BbIYHCIUThH 3HAYCHUE MTPOU3BOIHOM (QYHKIIMU B TOUKE X0:
f(x)=2sinx + cos x + ctgx, Xo=m/6
5. Pemmts HepaBencTso f'(x) <0, ecim:
f(x) =4x3 - 6x?

KonTpouabHas padora no reme «[IpuMeHenne Npon3BOIHOM K HCCIeA0BAHUIO (PYyHKIMII»
Bapuanr 1
1. Halitu npomexyTku Bo3pacTaHus yObIBaHUS (PYyHKIIMH:
a) fiix)= x3- x®+x-5;
6) y=(x>+1)/x
2. Haiitu TOUKHM 3KCTpeMyma (PyHKIHUU:
a) f(x) = 6x>+15x* +10x3;
6) flx) = - + E
3. UccnenoBaTh PyHKIHUIO IO CXe€ME U MOCTPOUTH €€ rpaduk:
f(x)= 4x% +12x+9.
4. Haiitn HanOoIpIIIee M HAMMEHBIIIEE 3HaUeHUsT (DYHKITMW Ha 3aIaHHOM OTpPE3KeE:
f(x)= x3-3x; [ -0,5; 1]
Bapuant 11
1. HaitTi mpoMexXyTKu BO3pacTaHus yObIBaHUS (PYHKITUHU:
a) fix)= x3+ x*-2x-2;
0) y=x/(xt1)
2. Haiitu TOukH 3KCTpeMyma (yHKIIHH:
a) f(x) = 4x>+12x* +5x3;
6) fx)=2- 2
3. UccnenoBaTh (GyHKIHIO 10 CXEME U OCTPOUTH €€ rpaduk:
fix)=x? -3x - 10;
4. HaiiTu HanOoubliiee ¥ HaMMEHbIIIee 3HAYCHUS PYHKIIUU Ha 3aJaHHOM OTpE3Ke:
fix)=x>-3x; [ -1,5; 2]

KonTpoabHasi padora no reme « Aurerpasm»



Bapuanr I
1. Haiitu ofmmil 81 nepeoobpasHb s Gy K

_-a) fix) = 2x-5, o) flx)= X'+ 2sinx, B)fixF ¥ +3x.
2. BRIMHCIHTE:
0 w'd
a) j (3x" -4x +2) dx, E}I cosx dx.
0

= 1 )
3. Bermcnuts miomas GHIYPE, orpamrdenHol rpafukos QyHKIM Y = dx —x
H ockio abomce, _
4. BeMpcanTs miomais GHrYps, orpaHHHenHoil rpaprkosM QyHKIHA y= Sin X,
npaMeivME y=0, x= n/6, x==13.

. S 2
5. BEMucIMTh MAoM@As GHIYps!, OrpaHHHeHHol rpadukavy GyHKIHE y= X" HY Joex”,

Bapuant 11

1. Haiiti ofumit B neppooSpasHEIX LA (yHKLHE:

a) fix)=3x+5, 0 fixF x* +3cos x, B) fix)F x? 4x,

2. BEIMHCIHTE:
0 EL
2 | (dax+l)dx,  6)) sinxdx.
-1 0

us _ 2
3. BEMHCIHTS MIOMAIE GHIypsl, orpaHHueHHOl rpahuKoM (YHKIHH Y = 6 =X

H 0Chbi0 abicuuec.
4. BRIMHCIHTE MI0MATE (HrYpSl, OrpaHHYeHHOH rpadHEoM QYHKIHH y= c0S X,

npsMeIME y=0, x=a/6, x=='3. .
5. BHI9HCIHTh NI0Mans GHrYpE, orpaHAYenHOH rpaduKkaMi QYHKUMA y= X~ H y=4X =X .

KonTpoabHasi padora no reme «MHOrorpaHHuku. O0beMbl MHOTOTPAHHUKOB)

Bapuant I

1. TInomia e MONHO# MoBEpXHOCTH Kyba paBHa 150 cm?. Haiiti 06beM Kyo0a.

2. Kaxxnoe pebpo mpsiMoro mapajuiesienurena paBHo 6 M, ouH U3 yriioB ocHoBanus 600. Haiitu
o0beM mapaienenurne/a.

3. B npaBuibHON YE€THIPEXYTOJbHON NUPAaMUJE BbICOTA PABHA 3 1M, TMAarOHAJIb OCHOBaHUS 242.
Haiitu 00bem nmupaMuib.

4. B npssMOyroJibHOM MapajuieJenune/ie 1MaroHajid TpeX rpaHei, BBIXOASIINX U3 OJHOW BEPUIMHBI,
paBHbI 7 cM, 8 cM, 9cM. Beruncants 00beM napasiesenurea.

5. B ocHOBaHMM MPU3MBI JEKUT TPEYTOJIbHUK, Y KOTOPOTO OJHA CTOPOHA 2 CM, a JIBE€ IpYyrue no 3
cM. BokoBoe pedpo paBHO 6 ¢M M COCTaBJISAET C MIIOCKOCTLIO ocHOBaHus yroi 60°. Haiiti 06bem
MIPU3MBI.

Bapmuant I

1. TInomaae NoHO# MoBepXxHOCTH Kyba paBHa 96 cm?. Haiitn 06beM Kyba.

2. Kaxoe pe6po IpsMoro mapaiienenuiena papao 12 M, oaus u3 yriuos ocHosanus 30°. Haiitu

o0BbeM mapanienenunesa.

3. B npaBuiIbHON YETHIPEXYr0JIbHOW MUPAMUE BBICOTA paBHA 5 M, JUaroHajib OCHOBAHMS 342.

Haiiti 00bemM mupamMubl.

4. B npsAAMOYroJIbHOM MapajuieJenune/e IMaroHaiyd TpexX rpaHei, BBIXOASIINX U3 OJHOW BEPUINHBbI,
paBHBI 5 cM, 7 cM, 8 cM. Beruuciuth 00beM mapaienenumnesa.

5. B ocHOBaHMM MPU3MBI JIEKUT TPEYTOJIbHUK, Y KOTOPOTO OJIHA CTOPOHA 6 CM, a IBE ApyTHe 1o 5

cM. BokoBoe pedpo paBHO 4 ¢M M COCTaBIISET C MIIOCKOCTLIO ocHOBaHuUs yroi 45°. Haiiti 06bem

MIPU3MBI.



CamocrosiTesbHast padora o Teme «CreneHHasi QyHKIUS»

Bapuanr I

1.Beruncinuts:

s
a) Y 125%216* 8 ;

3
6) V 54*4 ;

6‘\/ ¢
B) 0125
2. Haiitu 3HaueHUE BBIPAKECHHUS:

161/2 + 27- 1/3 + 813/4 — 85/3
3. YHOpocTuTh BhIpaKEHUE:

a) (125 x-6) -2/3;

0) (81a-8) -3/4
4. Pemnth ypaBHEHHE:

a) V3x?— x—15=3;

6) VX+ 1+4x+6=5

Bapuant I1

1. BoruncnuTs:

3
a) \ 243%*32;

3
6) \ 75%45;

5y 128

B) v 0,5

2. HaiiTi 3Ha4€HNE BBIPAKCHUS:
271/3 + 25- 1/2 + 163/4 — 274/3
3. YOpocTuTh BhIpaKeHUE:
a) (32 x-10) -3/5;
0) (64a-9) -2/3
4. Pemuth ypaBHEHHE:
a) im =X;
6) '\;"E + '\;"m =5
KontpoubHnas padora no teme «IlokasaresbHas GpyHKIUSD
Bapuanr |
1. Pemuts ypaBHEHUE:
a) 6*=216;
6) 0,7 = 0,343,
B) 33x2—2x+3 =81
r) 7*-7%1=6
2. Peminth HEPABEHCTBO:
a) 5> 625;
0) 4°7%< 0,25

3. Pemutsb cuctemMmy ypaBHEHUN



2x—y=1
55 = 25
4. HaiiTi HanOoJIblIIee M HAaMMEHbIIee 3HaueHHsT QYHKIMU y=2 Ha oTpe3ke [—1; 2]

Bapmuanr |1

1. Pemwuts ypaBHEHUE
a) 5* =625;
6) 0,4 * =0,0256;
B) 23x2 72x+3:16;
r) 4 X1 + 4% =320

2. Pemnth HEpaBEHCTBO
a)3™>243
6) 3 52 ¢ 1

27

3. Pemnthb cuctemy ypaBHEHUI
Xx+ty=1
257 = 8
4. HaiiTi HanOoJIbIIIee M HAaMMEHbIIIee 3HaueHHs1 GYHKIMU y=3* Ha oTpe3ke [-1;2]

KonTpoabHas padora no teme «Tesna pamennsi. O0beMbl 1 IOBEPXHOCTH TeJl BPAILICHUSD)

Bapuanr |
1. O6pasyromas KoHyca, paBHas 5, COCTABIAET ¢ IIIOCKOCTHI0 ocHoBaHMs yroa 30°. Haiitn monHyro
MMOBEPXHOCTh KOHYCA.
2. Paguyc mapa paBen 3/2. Haiitu oObem mmapa.
3. boKOBas MOBEPXHOCTh LIWJIMHAPA Pa3BEPTHIBACTCS B KBAIpaT IJIOMIA/IbI0, paBHOU 36 am2. Haiitu
00beM UIUHIpA.
4. O06beM NUIKMHIpA paBeH 727, TJIOMAh OCEBOTO ceueHHs 16 cm?. Haiiti JUaMEeTp LWIHHAPA.
5. YUyryHHoe sapo paanycoM | M meperniaBuin B paBHOBEIMKUN KOHYC, 00pa3yrolias KOTOPOro
V6 aM. Haittu BbICOTY KOHYCa, €CJIM OHA HE MeHee | aMm.

Bapuanr |1
1. O6pasyromas koHyca, paBHas 10, cOCTaBIAET C MIOCKOCTHIO ocHoBanus yroa 30°. Haiitu
MTOJIHYIO TIOBEPXHOCTh KOHYCA.
2. Pagnyc mapa paBen 7/4. Haiitu oObeM mmapa.
3. bokoBas MOBEPXHOCTh LIMJIMHAPA PA3BEPTHIBACTCS B KBAJIpaT IJIONIA/bl0, paBHOU 64 m?. Haittu
00beM UJIUH]IpA.
4. O0beM HUIKMHIpA paBeH 547, MI0Maah OCEBOTO CeUeHHs 12 cm?. Haiitn JMaMeTp LWIHMHAPA.
5. UyryHHOE SAp0 paarnycoM 1 IM nepemyiaBuiv B paBHOBEIUKHI KOHYC, 00pa3yrolas KOTOPOro
V3 nm. Haiitu BBICOTY KOHYCa, €CJI OHa HE MeHee 1 M.

KonTtpoJsbHas padora no teme «Jlorapupmudeckas pyHkuus

Bapuanr |

1. BbuuciauTh
a) log 3 27 — log 39 +2logsl;
0) lg 20 +lg 2 —Ig 0,04

2. Haiftu oGnacth onpezaeneHus QyHKIUN

y = g (-2+x+x%)

3. Pemuth ypaBHEeHUE
a) log 2 (4x +5) = log 2 (9-2x);
6) log 3(x? - 5x -23) =0

4. Peminth HEPaBEHCTBO
log 05(1-3x) > -2



5. Pemutsb cucremy ypaBHEHUI
{ Xx+y=7
lgx+1lgy=1

Bapmuanr |1

1. Boluuciauth
a) log s 75 —log 59 +logs15;
6)lg20-lg2 +1g 0,04

2. Haiitu oGmacth onpeaenenus QyHKIUNA
y=1g (- 6x)

3. Pemutsb ypaBHEHUE
a) log s (3x - 4) = log 5 (12 -5x);
6)logs(x® +3x-7)=1

4. Pemuth HEPABEHCTBO
l0g 02 (3x +4) > -2

5. Pemmutsb cucremy ypaBHEHUI

X+y =234
{Iogzx +log,y=6

Hrorosasi KOHTpPO/ILHAsSI padoTa
dopma NpoBeACHUS KOHTPOJIS 10 pa3Jieny sBJIseTcsl MMCbMEHHas KOHTPOJIbHAs paboTa, paccuuTaHa
Ha Ba ypoka (90 MuHyT)

Bapuanr |
BbosnbHOMY MponucaHo JIEKapcTBO, KOTOpoe HYKHO nUTh 1o 0,5 1. 3 pa3za B AeHb B TeueHue 21 nHs.
B onnoit ynakoBke 8 TabneTok jekapctsa 1o 0,5 r. Kakoro HauMeHBbIIero KoJan4ecTBa YakoOBOK
XBaTUT Ha BECh KypC JIeUeHUs?
2. BpIUNMCIUTH 3HAYEHUE BHIPAKECHUS:
251,5 +(0’25) -0,5_810,75

3
Haiinure npousBoanyo ynkun f(x) = % - 0,5x? -3x +2, BBIYMCINTH €& 3HAYeHHue MpH X = -1

=

w

1 0,2x+1
. Pemuth ypaBHeHue: (F) =25
=1

4
5. Pemuth HepaBeHncTBo: log 4 (7-x) <3
6. HaiiTu HauGompInee 1 HanMeHblIee 3Hadenns Gynknnu f(x) = 2x3— 9x? +12x na otpeske [0; 3].
7. Haiitu niomans GUIryphbl, OrpaHHYEHHOM YKa3aHHBIMHU JTMHUAMHU: y=6X% +1, y=0, x=1, x=2.
8. [IpstMOYTOJIBbHBIH Mapaenenuie]] Orucal OKOJIO IWIMHIPA, PaIuyCc OCHOBAHUS KOTOPOTO paBeH 3
am. O6beM napasienenumnesna pased 27 am°. Haiftu BeicoTy numuspa.
9. OnpenenuTs MIOLIAAb TOJHON MOBEPXHOCTH YCEUEHHOTO KOHYCA, €CIIH PaJANYChl €r0 OCHOBaHUMN
paBHbI 6 cM 1 10 cM, BbicOTa paBHa 3 CM.
10. Cxonbko KycKkoB 000€B MOTpeOyeTcs i OKJICHKU KOMHATHI pa3MepoM 6M * Sm * 3w,
eciiu pa3Mep ojiHoro Kycka 0,5M * 7M u Ha 00pe3KH JOCTaTOYHO MMETh 3arac, paBHbIN IJIOLIa U OKOH
u asepu?
Bapuanr |1

1.011a TabneTka jgekapcTBa coAepKUT 1,4 Mr akTUBHOTO BellecTBa. Pe6EHKyY B Bo3pacTte 10 6 MecsleB
Bpay MPOMUCKHIBAET 1,2 MI' aKTHBHOTO BEII[ECTBA HA KK/l KHIIOTpamMM Beca B CyTKH. CKOJIBKO
TabJIETOK TOT0 JIEKapCTBa CIEAYET AaTh peOEHKY, BO3PACT KOTOPOTro YeThIpe Mecsla U Bec 7 KT, B
TE€YEHHUE BYX HENEIb?
2. BoluncnuTe 3HadeHue Boipakenus: 491° + (0,64) 0% - 16%7°
3. Haitaure npoussoanyio ¢pynkmun f(x) = 2x3- 15x2+ 24x + 4, BeluncnuTe eé 3HaYEHHE IPU

x=-0,5
4. Pemure ypaBuenue: logs (x +1) - logz (x-2) =2



_ 1 _
5. Pemmre HepaBeHCTBO: 63%~1 > (g) 2x-3

6. OnpenenuTe NPOMEKYTKH BO3pacTaHus u yosiBanus ¢pyskmmu f(x) = 2x3- 9x?+ 12x -5

7. Haiinure mwiomiaas GUTYphI, OrpaHHYEHHON YKa3aHHBIME TUHUAMHE: Y = 2X°+ 1, X = - 2,
Xx=2,y=0

8. IIpssMOYroJIbHBIN TapaJlJIeNenuIe]] ONMCAH OKOJIO IIMIUHIIPA, PAIIYC OCHOBAHHUS KOTOPOTO PABEH
3 nm. O6BEM mapannenenunena papes 36 av. HaiiuTe monHyio HOBEPXHOCTD MUIMHAPA.

9. Konyc Brucan B map. Paguyc ocHOBaHMS KOHyca paBeH pajauycy mapa. O6séM mapa pasen 112 m>.
Haiigure 006EM KOHYCA.

10. Hunuuapuyeckas ApIMoBas Tpyda ¢ nuameTpoM 62 cMm uMeet BbIcoTy 20 M. CKOJIBKO KECTU HYXKHO
JUTs €€ U3rOTOBJICHUS, €CIIH Ha 3akiienky yxoaut 10% marepuana? OTBET OKPYIJIUTE 10 1EIIbIX.

Kpurepuu oneHMBaHus KOHTPOJILHOM padoThI:

OtmeTka «5» - paboTa BBHINOJIHEHA MOJHOCTHIO; B JIOTUYECKUX PACCYKJIEHUSX U OOOCHOBAHUU
pelieHns HeT MpoOeroB M OUIMOOK; B PELIEHUH HET MaTeMaTUYeCKUX OIMOOK (BO3MOXKHa OJHA
HETOYHOCTb, OIIMCKA, HE SBJISIONIAsICS CIEACTBHEM HE3HAHUS WIM HENOHUMaHHUs Y4eOHOTO
Martepuana).

OtMmetka «4» - paboTa BBITIOJTHEHA TIOJHOCTHIO, HO 0OOCHOBAHUS IIaroB PEIICHHs] HEA0CTATOYHBI
(ecnmu ymeHue 0OOCHOBBIBATH PACCYKIEHHUS HE SIBISUIOCH CIEIHMAIbHBIM OOBEKTOM IPOBEPKH);
JIOTIyIlleHa OJJHA OUIMOKa WM JIBa-TPH HEJ0YeTa B BBIKJIAJKAX, PUCYHKAX, YepTexax Ui rpadukax
(ecnmu 3TM BUIBI pabOTHl HE SIBJISUTUCH CIEUMATbHBIM OOBEKTOM IPOBEPKH); BBHIMOJHEHO O€3
HEJOYETOB HE MeHee 3/4 3aganuid.

Otmerka «3» - nomymieHsl Oosiee OJHOM omMOKM WM Oosiee TpeX HEJOYETOB B BBIKIIAJKAX,
gyepTekax WM rpadukax, Ho 00ydarolmiics BilageeT 00s3aTeIbHBIMI YMEHUAMHU O MPOBEPSEMOM
Teme; 0e3 HeJI0UETOB BBINOJIHEHO HE MEHEe MOJOBUHBI pabOTHI.

OTMeTKa «2» - NONYLIEHbI CYIIECTBEHHbIC OMIMOKHM, MOKa3aBIIUe, YTO OOy4aroluiicsl HE BIaJeeT
00s3aTeNIbHBIMU YMEHUSIMHU 10 JaHHOW TeMe B IOJIHOW Mepe; MPaBUIIBHO BBIOJHEHO MEHeEe
MTOJIOBUHBI PAOOTHI.

5. KOHTPOJIbHO-OIIEHOYHBIE CPEJACTBA JJIs1 TPOBEJIEHUSA
MPOMEXYTOYHOM ATTECTAIIUA

o JIudpdepennupoBaHHbIil 3a4eT

®opma nposeaeHus: 1updepeHIMpoBaHHBIN 3a4eT MPOBOIUTCS B MUCbMEHHOM OopMeE B BUJIE
KOHTPOJILHOU paboThl a7 cTyAeHTOB | kypca. KonTposibHast paboTa COCTOUT U3 ABYX BapUaHTOB
[0 IIATH 3aJJaHui.
YcioBUs BHIIOTHEHUS:
Bpewms BemmonHenus: 1 akageMuueckuii yac.
O6opynoBanue yueOHOTO KaOWHETA: CTOMBI, CTYIbSL.
Texuuueckue cpeacTBa 00y4eHuUs: HET.
NudopmanronHbie UCTOYHUKY, TOMYCTHMbIE K UCIOJIB30BAHUIO HA DK3aMEHe: HET.
[Taker mMaTepuasnoB [uisl mpoBeaeHus JUPHEpeHINPOBAHHOTO 3a4eTa:
1. [Tepeuens Tem nms auddepeHIpPOBaHHOTO 3a4eTa:
1) TpuronomeTpuyeckue GyHKINU.
2) [MapannenbHOCTh MPSAMBIX U IIIOCKOCTEH.
3) [lepneHIUKYASPHOCTD MPSIMBIX U MIOCKOCTEH.
4) JleliCTBUTEIIbHBIC YHCIIA.
Paznatounbie Marepuanbl: OTaHKH C 3aJaHUEM, JTUCTHI JJIs1 BBITIOJTHEHUS 3aIaHUH.
Kypuan yaeOHO rpymbI



3aueTHas BEZJOMOCTh

[TpoBenenue nughepeHIMPOBAHHOTO 3a4eTa 0 MATEMAaTHKE UMEET LIEIbI0 ONPEACTUTh YPOBEHb
YCBOEHHBIX 3HAHUN 110 N3YYEHHBIM TEMAaM U OCO3HAHUS y4eOHOro MaTepuaia. 3aJaHus
COCTaBJICHBI B COOTBETCTBHUH € cojiepkanueM padoueii mporpammsl 1 @I'OC COO no aucuuruinge.
OneHkH 3aIVIaHMPOBAHHBIX Pe3yJILTATOB N0 y4eOHOH AUCHHUILINHE

Pesynbrarel 00ydeHus Kpurepun onenku

3 1 OcHOBHBIE IOHATUS U METOJIBI Bitameer TeopeTnuecKMMU 3HAaHUSIMU

MaTEeMaTHUUYeCKOro aHalv3a, THHEHHON MaTEeMaTHYeCKOTO aHaAJIN3a, JINHEHHO

anreOpbl, TEOPHIO KOMIUIEKCHBIX YHCEN, TEOPHU anre6phl, TEOPHH KOMILIEKCHBIX YHCET,

BEPOATHOCTEH. TEOPHHU BEPOSTHOCTH

3 2 OCHOBHBIE MATEMATUYECKHE METO/IBI IIpumensieT MaTeMaTH4ECKUE METOABI JJIS

pelIeHus NPUKIIAIHBIX 3a7a49 B 00JIaCTH pemenus NpuKiIagHbIX 3a1a4

poheCCHOHAIBHOMN IS TEILHOCTH.

VY1 Pemats 3ajaun MaTEMaTHUECKOT O aHAJIN3A, Pemaer 0e3 ommbok 3a1aun

JINHEHHOM alire0phl, TCOPUH KOMITJICKCHBIX MAaTEMAaTUYECKOTO aHAJIN3Aa, JINHEHHON

qHCel, TEOPHH BEPOATHOCTEH. anredpbl, TEOPUN KOMIUIEKCHBIX YHUCEIL,
TEOPUU BEPOSITHOCTEN.

V2 PemaTh npuknaaHble 3aJaul B 001aCTH BrInonHser MareMaTHyecKue pacyeTsl 3a1a4

npo¢hecCHOHAIBHOMN A TENFHOCTH. IIPHUKJIATHOIO XapaKTepa

OcBauBaeMzrle diieMedHTel OK2 3aaHue cUuTaeTCsI CaMOCTOSITEIILHO

OcymecTBIATh NOUCK, aHAIN3 U BBITIOJTHEHHBIM BEPHO, €CII 00yJaroImuiics

MHTEpIpeTaINio HHPOpMAIIH, BbIOpaJI MPaBUIIbHBIN MyTh pEIIeHMUs], U3

HE0OX0IMMOM [Isl BBITIOJIHEHUS 3a1a4 MIACbMEHHOM 3aIIMCH PELICHUS MIOHATEH XO/1
€ro pacCyKJE€HUH, MTOJYYE€H BEPHBIN OTBET.

Oopa3ubl 3apanuii AU pepeHunpPOBAHHOIO 3a4eTa

TI'ocynapcrBeHHoe 0101:xeTHOE PO ecCHOHATIBbHOE 00pa30BaTe/IbHOE YUpesKIeHue

Pecny0siuku Xakacust « TeXHUKYM KOMMYHAQJIbHOTO X0351iiCTBA U CEPBHCA)

OY ] 03. MaremaTuka YTBepxaaro
I'pynna KUII-11

[Tpodeccus: 15.01.37 Cnecapb-Hanaayuk KOHTPOJIbHO- 3amectuTen, AupeKTopa no VP

(moaruMcs)
« » 20 T

HU3MEPHUTECIBbHBIX HpI/I60p0B H aBTOMAaTHUKH

3aganus nusa auddepeHunpoOBaHHOIO 3a4eTa
Bapmuant I

1. YIOpocTHTh BBIpakKEHHE:
(sino. + cosa)? + (sina. — cosa)?
2. HaiinuTe 3HaYeHNs APYrUX TPEX OCHOBHBIX TPUTOHOMETPHUECKHX (DYHKIIMHA, ECIIH:

. 5 T
sno. = -, 7 <oa<nm
3. BbIuMCIUTH 3HaYEHHE BBIPAKEHUS:
(2,125*0,32-1,93): 2,5-0,5

4. Jlan orpe3ok AB u Touka M-cepenuna otpeska AB. 13 Touek A, B, M nposeneHb!
napajuleNIbHbIE NPSAMBIE, IEPECEKAOIINE TUIOCKOCTh B Toukax A1, B1, Mi1. Haiitn
unHy otpe3ska MMi, ecimun AA1=8 cM, BB1=12 cm. Otpesok AB He nepecekaeT
IIJIOCKOCT.

5. W3 TOYKHM K IUIOCKOCTH MPOBECHHI IB€ HAKJIOHHbIE, paBHbIe 5 M 1 9 M. PasHocTh

HpOGKL[PIfI 9THUX HAKJIOHHBIX PaBHA 4 am. Halitu MPOCKIUHU 3THUX HAKIIOHHBIX.




Bapuanr I1

1. Yopoctuts BelpaxeHue:
cos2a—cos*a +sin’ o

2. Haiigute 3Ha4eHUs APYTUX TPEX OCHOBHBIX TPUTOHOMETPUUECKUX (DYHKIIMIA, €CITH:
am

3
cosoa=, — < a<2n
5 2

3. BeucInTh 3HaYCHNE BBIPAKCHHUS:

6,75 -6,75(0,45-6,72: 6,4)

4. Jlan otpe3ok AB u Touka M-cepenuna orpeska AB. U3 touek A, B, M nipoBenieHbI
rapajuieIbHbIE IPSIMbIC, TIEPECEKAIOIINE TNIOCKOCTh B TOUKax A1, B1, Mi. Haiitu
Uiy otpe3ska MMy, ecmu AAi1= 16 cm, BB1=10 cm. Otpe3ok AB He nepecekaeT
IUIOCKOCTB.

5. U3 TOukH K TJIOCKOCTH MPOBEACHBI 1B HAKJIIOHHBIE, paBHbIE 6 1M 1 10 1Mm. PasHocTh
MPOEKIIUNA STUX HAKJIOHHBIX paBHa 4 M. HailTh mpoeKiuu 3TUX HaKJIOHHBIX.

dopma npoBeAeHUS OIIEHKH 3aIUIAHUPOBAHHBIX PE3YIbTATOB M0 YU€OHOM TUCIUIUINHE
ompenensieTcss pabouei mporpaMMoin 1Mo y4eOHOM TUCITUTIITHHE.
e JK3aMeH
dopma MpoBeACHUS: SK3aMEH MTPOBOIUTCS B MUCBMEHHOM (JOpMe B BHJIC SK3aMEHAIIMOHHOM
KOHTPOJIBHOU pabOTHI JIs CTYICHTOB 2 Kypca
VY cnoBus BBIIOJIHEHHUS:
Bpewms BeinosiHeHUS: 4 aCTPOHOMUYECKHUX Yaca.
O6opynoBaHue y4eOHOTO KaOMHETA: CTOJIbI, CTYJIbS.
Texuuueckue cpeacTBa 00y4eHHUs: TEIEBU30P, KOMIIBIOTED.
NudopmanrioHHble UCTOYHUKY, TOMYCTUMbIE K HCIOJIb30BAHUIO HA IK3aMEHe: HeT.
[TakeTt 3x3amenaropa:
[lepedyenb TeM, BBIHOCUMBIX Ha 3K3aMEH:
1. JleficTBUTEIbHBIC YUCIA.
2. TpUrOHOMETPUYECKUE YPAaBHEHUS.
3. ITpou3BoiHAs ¥ €€ TEOMETPUYECKUM CMBICI.
4. IlepnieHAUKYISPHOCTD NPSIMBIX U TUIOCKOCTEH.
5. IlpousBoHas U €€ TEOMETPUUECKUM CMBICI.
6. [IpumeHeHne MPOU3BOTHOM K HCCIEIOBAHUIO (DYHKIIHIA.
7. NaTerpan.
8. Muororpanauk. O0beM MHOTOTPaHHUKOB.
9. IlokazarenbHas QYHKIUS.
10.Tena Bpamenus. O6beMbl 1 TOBEPXHOCTH TeIl BPAILICHUS.
11. Jlorapupmuueckas GyHKIUS.
12. CrenenHas QpyHKIMSL.
[IpoBenenune 3x3aMeHaIMOHHON KOHTPOJIbHOM pabOThI IS MPOMEKYTOUYHOM aTTeCTaIluH 110
MaTeMaTHKE UMEET LEIbI0 ONPENETUTh YPOBEHb YCBOCHHBIX 3HAHUH MO M3YYEHHBIM TeMaM 1

0CO3HaHMA y4yeOHOro MaTepuana. 3aJaHus COCTaBJIEHBI B COOTBETCTBUU C COJIEpKaHUEM paboueit
nporpammbl 1 @I'OC COO no aucuuniInHe. JK3aMeHalMoHHas KOHTPOJIbHas paboTa COAePKUT

II9Th BADUAHTOB.
Kax/ip1if BApHaHT COCTOUT U3 JIBYX YacTeH, BKIIOYAIOIMKX B ceds 15 3amaHuid.



Yacts 1 cogepxut 9 3amanuii ¢ KpaTkuM 0TBeToM. OTBETHI K 33/IaHUSIM C KPaTKUM oTBeTOM 1-9

3aIMCHIBAIOTCS B OtaHke 0TBETOB No 1.

Yactb 2 conepxut 6 3aaHuii ¢ pa3BepHyThIM perieHueM. lpu Beinonnenun 3aganuii 10-15
TpeOyeTcs 3anucaTh MMOJIHOE PEUICHUE M OTBET (TI0JIHAS 3aIMCh PELICHHUS ¢ 000CHOBaHUEM
BBITIOJTHEHHBIX JIEHCTBUI) B O1aHKe 0TBETOB No 2.

Onenkn 3aIVIAHMPOBAHHBIX PE3yjJabTAaTOB 110 y‘leﬁHOﬁ AUCHHUIIINHE

Pesynbrarel 00ydeHus

Kpurepun onenku

3 1 OcHOBHBIE NOHATHS U METOBI
MaTEeMaTUUeCKOro aHalv3a, THHEHHON

anreOpbl, TEOPUIO KOMIUIEKCHBIX YHCEN, TEOPUU
BEPOSITHOCTEMN.

Bnaneer TeopeTHYeCKMMU 3HAHUSIMU
MaTEMaTHUUECCKOTO aHaIn3a, TNHCHHOM
anreOpbl, TEOPUH KOMIUIEKCHBIX YUCET,
TEOPUH BEPOSITHOCTH

3 2 OcHOBHBEIE MATEMATHYECKHE METOIBI
pelIeHus NPUKIIAIHBIX 33729 B 00J1aCTH
npoheCcCHOHAIbHOMN JIEATEILHOCTH.

HpI/IMeHﬂeT MaTEMATHYCCKUE METOAbI 1JIA
PEIICHUA IMPUKIIAJHBIX 3a1a4

V1 Pematp 3a1a4s MaTEMaTHUECKOI'O aHAJINA3a,
JUHEHHOH anTeOphl, TEOPHH KOMIUIEKCHBIX
YHUCEJl, TEOPUU BEPOATHOCTEN.

Pemaer 6e3 ommbok 3agaun
MaTeMaTHYEeCKOTO aHaIN3a, JIMHEWHO!
anreOphl, TEOPUH KOMIUIEKCHBIX YHCET,
TEOPUU BEPOSITHOCTEN.

Y2 Pemate npuKIagHbIC 331a4M B 00JIaCTH
npodecCHOHANBHON e TETHbHOCTH.

BeimosiHseT MaTeMaTudeckue pacyeThl 3a1au
NPUKIIAJHOTO XapaKTepa

OcBauBaemsblie 3aeMeHTE OK2
OcymecTBIATh OUCK, aHATHU3 U
WHTEpIpeTaIuio napopmanuu,
HEOOXO0IMMOM VI BEIITOJHEHUS 33034

3alaHue CUUTACTCSI CAaMOCTOSTEIHHO
BBITIOJTHEHHBIM BEPHO, €CII 00yJaroImuiics
BbIOpaJI MPaBUIIbHBIN MyTh PEIICHMUS], U3
MUCHbMEHHOM 3aMKcy peleHus OHATEH X0
€ro pPacCyKJICHH, MOTyuYeH BepHbIN OTBET.

HOI[XOI[H K OLICHKEC DK3aMCHAlIlMOHHBIX pa60T 110 MaTCMAaTHUKC:

Yacts 1: 3a KaXX10€ BEPHO BBITIOJIHCHHOC 3a/IaHUC BBICTABJIACTCA 1 HepBH‘IHI)II;'I 6aJ'IJ'I,
Yactp 2: 3a KaXXZ10€ BEPHO BBITIOJIHCHHOC 3a/IaHUC BBICTABJIACTCA 1 HepBI/I‘lHHﬁ 6am.
IIkana nepeBoga CyMMBbI IIEPBUYHBIX 0aj/10B 3a BBIIOJHEHHBIE 3aJaHuA 110 MaTEMATHUKE B

HHTI/I6aJ'IJ'IbHyIO CUCTCMY OLICHUBAHUSI:

OTMeTKa [0 MATHOAIUILHON CUCTEME "2 "3 4" "5
OLICHUBAHUS

[TepBuuHbIi 621 (KaXk10€ BEPHO 0-7 8-9 10-13 14 - 15
BBINIOJIHEHHOE 33/IaHUC)

I'ocynapcrBenHoe 0101:xkeTHOE Mpo(eccuoHaIbHOE 00pa30BaTeIbHOE YUpeKIeHHe
Pecny0imkn Xakacusi « TeXHHKYM KOMMYHAJIBHOTO X035IIICTBA M CEPBHCA»

OY ] 03. MaremaTtuka
I'pynma KUII-21

ITpodeccus: 15.01.37 Cnecapb-HanaguuK KOHTPOJILHO-

HU3MCPUTCIIbHBIX HpI/I60p0B Hn aBTOMAaTHUKHU

Yr1Bepxaaro

3amecTuTenb qupekTopa no YP
(moamuch)

« » 20 T

Bapuanr 1
Yacrs 1

1. BonrpHOMY NIpONKMCAHO JIEKAPCTBO, KOTOPOE HYKHO NUTH 110 0,5 T. 3 paza B IEHb B TEUEHHE




21 nus. B ogHolt ynakoBke 8 TabneTok jekapersa 1o 0,5 r. Kakoro HauMeHbIlIero KoJauyecTsa
YIIaKOBOK XBAaTUT Ha BECh KypC JieueHus?
2. Beruncnute: 5

\243%32
3. Haiftu MHOXeCTBO 1epBOOOpa3HBIX (PYHKIMHU HA 33JaHHOM IIPOMEXKYTKE:
y = Ha (0; +o0).
4. 1an otpe3ok AB u Touka M-cepenuna orpeska AB. 13 Touek A, B, M nposeneHsl
MapajuiebHbIE MPSAMBIE, IEPECEKAIOIINE TIIOCKOCTh B Toukax A1, B1, M1. Haittu minny
oTpe3ka MMy, eciu AA1=8 cM, BB1=12 cm. Otpe3ok AB He nepecekaet MmiIoCKOCTb.
5. Haitaute npomsBoaayio GyHKIHN f{(x) = - 0,5%? -3X +2, BRIUNCIUTE & 3HAYCHHE npu
x=-1

)0.2x+1

6. Pemuth ypaBHEHUeE: (F =25

7. Pemnth HepaBeHCTBO: log 4 (7-x) <3

8. Haiftn HanGonbIee 1 HanMeHbINee 3HaYeHNs GyHKInn f(x) = 2x° — 9x? +12X Ha oTpeske
[0; 3].

9. Haiitu mmomazs Urypsl, OrpaHHueHHOH YKa3aHHBIMU THHUSAME: y=6X° +1, y=0, x=1, x=2.
Yacrp 2

10. Beraucauth 3HaueHue Beipakenus: 251,5 +(0,25) - 0,5-810,75

11. [IpssMoyronbHBINA MapajuieaenuIe]] OMUCaH OKOJIO IWJIMHIPA, PaaUyC OCHOBAHUS
KoToporo paseH 3 am. O6beM nmapauienenumneaa papeH 27 am®. Haiitr BBICOTY IIUJIMHIPA.
12. Onpenenuts II0Iaab MOJHOW MOBEPXHOCTH YCEUEHHOIO KOHYCA, €CIIH PAaJUyChl €r0
OCHOBaHuM paBHBl 6 cM 1 10 cM, BbICcOTa paBHA 3 CM.

13. CxobKO KyCKOB 000€B MOTPEOYETCS A OKJICHKH KOMHATHI pasMepoM 6M * Sm * 3w,
ecu pa3mep ogHoro Kycka 0,5M * 7M u Ha 00pe3KH TOCTATOYHO UMETh 3arac, paBHbII
IJTIONIA 1 OKOH U JIBEpU?

14. Pemuth ypaBHeHue: 3 cos 2x — 5 cosx—2 =0

15. Pemuth ypaBHEHHUE:
Vi+1+4x+6 =5

Bapuanr 2
Yacts 1
1. OnHa TabneTka JeKkapcTBa CoAepKUT 1,4 M akTUBHOTO BelecTBa. PeOEHKY B Bo3pacTe /10 6
Mecs1eB Bpay MPOIKCHIBaeT 1,2 MI' aKTUBHOT'O BEIIECTBA HA KaX bl KUJIOIPaMM Beca B
cyTkd. CKOJIbKO TabJIETOK 3TOr0 JIEKapcTBa CIEAyeT 1aTh PeOEHKY, BO3PACT KOTOPOTO YEThIpe
Mecsla ¥ Bec 7 KT, B TCYCHHUE JBYX HEJeNb?
2. BeruncnuTs: 3

\ 75%45:
3. HaiiTu MHOXecTBO nepBO0Opa3HbIX (DYHKIIMHU HA 3a/IaHHOM MPOMEXyTKe: y = Ha (0; +o0).
4. Jlan otpe3ok AB u Touka M-cepeanna otpeska AB. 13 Touek A, B, M nipoBeieHbl
napajuieJbHbIe IpsIMbIe, IEPECEKAIOIINE IIOCKOCTh B Toukax Al, B1, M1. Haiitu jyuny
otpeska MM, eciun AA1= 16 cm, BBI=10 cm. Otpe3ok AB He nepecekaeT mIoCKOCTb.
5. Haiigute nmpousBoaHyto ¢pyHkuuu f(x) = 2x3 - 15x2 + 24x + 4, BeiuncnuTe €€ 3HaueHHe Mpu
x=-0,5
6. Pemiute HepaBeHCTBO:  2X — 3

7. Pemute ypaBHEHUE:! logo (x +1) - loga(x-2)=2

8. OnpejienuTe IPOMEKYTKH BO3pacTaHus U yobiBanus ¢pynkuun: f(x) = 2x3 - 9x? + 12x - 5
9. HaiinuTe mwiomas GUTYphl, OTpaHHUEHHON YKAa3aHHBIMH IMHMAMU: y = 2X% + 1, X = - 2, X
=2,y=0

Yacrp 2

10. Beruucnute 3HaueHue Beipakenus: 491,5 +(0,64) - 0,5 - 160,75
11. TIpsiMOyTroJIbHBIN MapaieNnenume;s] Onucal OKoJIO IMIMHIPA, PaTuyC OCHOBAHUS




KOTOpPOTO paBeH 3 M. O6bEM mapanienenunena papen 36 av°. HaiiuTe nomHyo
MOBEPXHOCTD IMJIMH/IPA.

12. Konyc Bnucan B map. Pangnyc ocHoBaHMs KOHYca paBeH paauycy mapa. O0beém mapa
pasen 112 m®. Haitnure 06b8M Konyca.
13. [unuuapuyeckas AbIMoBas Tpyda ¢ nuameTpoM 62 cm uMeet BbicoTy 20 M. CKOIbKO
YKECTHU HYXKHO JUIsl €€ U3rOTOBJICHHUS, €Clid Ha 3akienky yxoaut 10% marepuana? OtBet
OKPYTJIUTE JI0 LIEJIBIX.
14. Pemmts ypaBHeHue: 2 sin 2x +sinx —1 =0
15. Peminth ypaBHEHUE:

VK+yx+5 =5

Bapuanr 3
Yacrp 1
1. BosibHOMY MPOTHCAHO JIEKAPCTBO, KOTOPOE HY>KHO muTh 1o 0,25 r. 3 pasza B IeHb B T€UEHUE
18 mueit. B ognoii ymakoBke 10 Tabnerok nekapctsa o 0,25 r. Kakoro HaumMeHbIIIero
KOJIMYECTBA YIIaKOBOK XBAaTUT HA BECh KypC JIeUeHUs?
2. Beruncnute: 3

V' 54%4
3. Haifti MHOKeCTBO TIepBOOOpa3HBIX (PYHKIIMHU Ha 3aJJaHHOM TIpoMexyTke: y= Ha (0; +oo).
4. Jlan otpe3ok AB u touka M-cepennna orpe3ka AB. 13 Touek A, B, M npoBeieHb1
MapajiebHbIE MPSAMbIE, IEPECEKAOIINE TIIIOCKOCTh B Toukax A1, B1, M1. Haittu mynny
oTpe3ka MM, ecniu AA1= 14 cm, BB1=10 cMm. Otpe3ok AB He nepecekaer miocKoCTb.

5.Haiimre nponsBoaayto GyHKIuK f(x) = - + 1,5%? +5X -3, BEIYHCITUTE €& 3HAYEHHE TIPH X =
-2

0,5x—1
6. Pemuth ypaBHEHHUE: (;) =9

7. Pemuth HepaBeHcTBO: log 9 (4 - 3x) > 0,5

8. Haifty HanGosblIee 1 HanMeHbIIee 3HadeHus GyHKImH f(X) = x° — 6% - 15X +8 Ha oTpe3ke

[- 4; 2].

9. Haiitu nomass GpUrypsl, OrpaHUuEHHON yKa3aHHBIMH JTMHUAME: y=3xX2 + 2, y=0, x=2, x=4.

Yactp 2

10. Berunciauts 3naueHue Beipakenus: 91,5 - 810,5-0,5-2

11. IIpsiMOyTroJIbHBIN Mapaienenurie]] OMcaH OKOJIO HUIMHIPA, Paliyc OCHOBaHUS U BbICOTA
KoTOoporo pasHbI 6 nMm. Halitn 0o0beM napaienenunesaa.

12. Onpenenuth MIOMIA1b NOJHOM MOBEPXHOCTH YCEYEHHOTO KOHYCA, €CIIA PaInyChl €ro

OCHOBaHUU paBHBI 5 CM U 8 CM, BBICOTA paBHA 4 CM.

13. Konuueckas Ky4a 3epHa UMEET BbICOTY 2,4 M, a OKPY>KHOCTb OCHOBaHHMs 20 M.

CkoJIbKO TOHH 3epHa B Kyde, ecliu Macca 1 M° 3epna paBna 750 kr?

14. Pemuth ypaBHenue: 4 cos 2x — 8cos x +3 =0

15. Pemuth ypaBHEHHE:
VX+5=5-Vx

Bapmuanr 4

Yacts 1
1. OnHa Ta0neTka JekapcTBa COJEPKUT 2,4 MI' aKTUBHOTO BellecTBa. Pe0GEHKyY B Bo3pacTe 110 6
MecsLeB Bpay nmponuceiBaeT 0,9 M akTHBHOTO BELIECTBA HA KaXKbI KMJIOTPAMM Beca B
cyTkd. CKOJIbKO TabJIETOK 3TOr0 JIEKapCTBa CIEAYeT JaTh peOEHKY, BO3PACT KOTOPOIO MATh
MECSLEB U BEC 8 KT, B TEUCHHUE JIBYX HEAETD?
2. BbpruncnuTs: 3

V125%216
3. Haiftu MHOkecTBO 1epBooOpa3HbIX (PYHKIMU HA 33aJaHHOM NMpoMexyTke: y= Ha (0; +00).
4. an orpe3ok AB u Touka M-cepenuna orpeska AB. 13 Touek A, B, M npoBeneHsl




napajuieJbHbIe IpsIMbIe, TIEPECEKalOIINe MIIOCKOCTh B Toukax Al, B1, M1. Haiitu muny
oTpe3ka MMz, eciiu AA1= 16 cm, BB1=10 cm. Otpe3ok AB He nepecekaeT mioCcKoCTb.
5. Haitaute npousBoauyio ¢pynkmun f{x)=2x3 -15x2 +36x -32, BEIYHCINTE €8 3HAUEHHE IPU X
=-15
6. Pemmute ypaBHeHue: logs (x+3) - logs(x-5)=1

1 3x—1
)
8. OmpenenuTe NPOMEKYTKH BO3pAcTaHus U yObIBaHus GyHkmun f(x) = x° - 6x% + 9x + 1.
9. HaiiuTe miomans GUrypsl, OrpaHHUeHHOH YKa3aHHBIME JTHHUAMI: y=4Xx% +2, X = - 1,
x=1,y=0
Yacrtp 2
10. Beruncnure 3nauenue Beipaxenus: 92,5 - (0,49) 1,5 +625-0,75
11. IIpssMOyronsHbIN MapajuieaenuIe]] ONMCcad OKOJIO IWJIMHIPA, paJuyC OCHOBAHUS
KOTOpPOTO paBeH 2 cM. OOBEM napannesenumnea papen 48 cv°. Haitnure mommyto
MOBEPXHOCTh LIMJIMHJIPA.
12. Konyc Briucan B map. Paanyc ocHOBaHUSI KOHYca paBeH paauycy mmapa. O0bsEM KoHyca
pasen 39 M. Haiiute 0658M mapa.
13. CkoabKO KBaJpaTHBIX METPOB JIATYHHOTO JIUCTA OTpeOyeTcs, YTOOBI M3TOTOBUTL  PYIOD,
y KOoTOporo nuameTtp oaHoro konna 0,4 m, apyroro kosma 0,052 m u o6pazyromas 1,5 m?
OTBeT OKpYIJIHUTE 10 JECITHIX.
14. Pemute ypaBHenne: 4 sin2x + 11 sinx —3 =0
15. Pemuth ypaBHeHHE: X+ 1 =5-x+6

7. Pemute HepaBeHCTBO: 7271 < (

Bapuanr 5
Yacrp 1
1. bonrpHOMY IPOMMCAHO JEKAPCTBO, KOTOPOE HY>KHO NUTh 1o 0,3 r. 3 pa3a B IeHb B TEUEHHUE
21 musa. B oxHoM ynakoBke 6 TabneTok siekapcrBa o 0,3 r. Kakoro HamMeHbIero KoJan4ecTBa
YIaKOBOK XBAaTUT Ha BECh KyPC JICUCHHUS?
2. Bpruncinutse: 3

\ 343%27
3.HaiiT MHO>eCTBO MepBOOOpa3HbIX (PYHKIIMHU Ha 33JaHHOM MpoMexxyTke: y = Ha (0; +00).
4. lan otpe3ok AB u Touka M-cepeauna otpeska AB. 13 Touek A, B, M npoBenensl
napajieibHbIE MPsAMbIE, EPECEKAIOIINE TIIIOCKOCTh B Toukax A1, B1, M1. Haittu myuny
otpeska MMz, ecniu AA1= 26 cm, BB1= 8 cM. Otpe3ok AB He nepecekaer miocKoCTb.
5. Haiitu npousBoanyto Gyakuun f{x)= -0,25x%-2X -2, BEIYMCIUTD & 3HAUeHHE NpH X = -1

1 )0.5x+2

6. Pemnth ypaBHeHue: (E =36

7. Pemuth HepaBeHCTBO: log 3 (7-x) <3

8. Haiitu HauGonbliee u HauMeHblee 3HaYeHus Gpynkuun f(x)=2x3 —3x% -36x Ha oTpeske
[0; 3].

9. Haittu miomaas GUIyphl, OrpaHMUYEHHOM YKa3aHHBIMH JTMHUAMU: y=3X2 +1, y=0, x=1, x=2.
Yacrs 2

10. Beraucnautsb 3HaueHue Beipaxkenus: 36 1,5 +(0,36) - 0,5-16 0,75

11. IIpsMoyropHBII MapajuiesaenuIes OnMcaH 0KOJIO HIWIMHAPA, pailyC OCHOBaHHUS
KOTOporo paBeH 5 M. O6beM napasienenunena pased 64 av3. HaiiTu BrIcOTY IHIMHIpA.
12. OnpenenuTh MIOLIAaAb NOJTHON MOBEPXHOCTH YCEUEHHOTO KOHYCA, €CIIN PAJUYCHI €ro
OCHOBaHMU paBHBI 4 CM U 8 CM, BBICOTA PaBHA 5 CM.

13. CtpouTenbHbIii KUpIUY UMeET pazmepsl 25¢m * 12cm * 6¢cM. Haiitn 06beM cTeHsl,
BbUTOKeHHOM 13 10 000 kuprnuyei. YuecTb, 4TO pacTBOp yBenuuuBaeT oobem Ha 15%.

14. Pemuts ypaBHenue: 2 cos 2x +cos x —1=0

15. Pemuts ypaBHeHue: VX + 5 =5-x




