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1. IMacmopT KOMILJIEKTA KOHTPOJbHO-OLEHOYHBIX CPEICTB
OcBoeHue cojiepKaHusl yueOHON AUCIUIITMHBI «MaTeMaTtrka» obecriednBaeT
JTIOCTHKEHUE CTYJEHOTaMHU CIICIYIONIUX PE3YIbTaTOB:
JUYHOCTHBIX (JI):

JI1. ChopMUpOBaHHOCTH MPEICTABIECHUN O MAaTEMATHKE KaK YHUBEPCATbHOM
A3bIKE HAyKH, CPEICTBE MOJIECIUPOBAHUS SIBJICHUW M MPOLIECCOB, HUIEAX H
METOJaX MaTEMATHKU;

JI2. TloHumaHue 3HAYMMOCTHM MATE€MAaTUKU JUISI HAYYHO-TEXHUYECKOTO
nporpecca, cC(OPMHUPOBAHHOCTh OTHOIICHUS K MaTEMaTHKE KaK K 4YacTH
OOIIIEUeTIOBEYECKON KyNbTYphl 4Yepe3 3HAKOMCTBO C HWCTOpPUEH pa3BUTHUSA
MaTE€MAaTHKH, SBOJIIOIUEH MaTEMAaTUYECKUX HJICH;

JI3. Pa3BuTHE JOrMYECKOTO MBILIIEHUS, MIPOCTPAHCTBEHHOTO BOOOPaKEHMS,
QITOPUTMUYECKON  KYJIbTYpPhl, KPUTUYHOCTH MBIIIJICHUS Ha YpPOBHE,
HEeoOXxomuMoM It Oynymield npodecCUOHANBHOW — JIeATeIbHOCTH, IS
MPOJIOJKEHUS 00pa30BaHuUs M cCaMOOOPa30BaAHUS;

JI4. OBnaneHre MaTeMaTHUYeCKUMU 3HAHUSIMU U YMEHHUSIMHU, HEOOXOIUMbIMU
B IIOBCEIHEBHOM >KHM3HU, IJISI OCBOCHHS CMEXKHBIX €CTECTBEHHOHAYYHBIX
JUCHUIUIMH Y JUCHUIUIMH TPO(PECCHOHATBLHOTO UHMKIA, IS TOJIYYCHUS
oOpa3oBaHusl B 00JIaCTAX, HE TPEOYIOIIUX YriayOJEeHHOW MaTeMaTHYeCKON
MOATOTOBKH;

JI5. TotroBHOCTP W CHOCOOHOCTH K OOpa3oBaHUIO, B TOM YHCIIE
caM000pa30BaHUIO0, Ha MPOTSKEHUN BCEH JKM3HU; CO3HATEILHOE OTHOLIECHUE
K HENPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIEIIHOM MPO(eCCHOHATBHON
1 OOIIECTBEHHOM AEITCILHOCTH,

JI6. TOoTOBHOCTP W CHOCOOHOCTH K CaMOCTOSITEIbBHOM TBOPYECKOW U
OTBETCTBEHHOU JESITEIHHOCTH;

JI7. TOTOBHOCTD K KOJUICKTUBHOU paboOTe, COTPYIHUYECTBY CO CBEPCTHUKAMU
B 00pa30BaTelIbHOM, OOIIECTBEHHO IIOJC3HOW, y4eOHO-HCCIIeI0BATEIBCKOM,
MIPOEKTHOMW U JPYTUX BUJIAX AEATEIbHOCTH;

MeTanpeaMeTHbix (M):

M1. YMeHue caMOCTOATEIBHO ONPEACIATh 1EIU ACATCIBHOCTH U COCTABIIATh
IUIAHBI JEATEIIbHOCTH; CAMOCTOSTEIBHO OCYIIECTBIIATh, KOHTPOJUPOBATH U
KOPPEKTUPOBATh JIEATEIIBHOCTh; UCIIOJIb30BaTh BCE BO3MOMXHBIC PECYPCHI IS
JOCTHXKEHUS TOCTABJICHHBIX LEJIEH W pean3aluy IUJIAHOB JIESITEIbHOCTH;
BBIOMPATh YCHEITHBIE CTPATErUH B PA3IMUHBIX CUTYAIIUSX;

M2. YmMmeHue mnpoayKTHMBHO OOIIAThCSA W B3aMMOJICHCTBOBATH B IIpoOIlEcce
COBMECTHOW [ICSITEILHOCTH, YYUTHIBATh TMO3ULIHUM JPYTUX YYaCTHHUKOB
nesATeabHOCTH, (D (PEKTUBHO pa3peiiaTb KOH(IUKTHL;

M3. BrnaneHue HaBbIKAMM IMO3HABATEJIBHOM, y4€OHO-HCCIIENOBATEIbCKON W
MIPOCKTHON JEATEIIbHOCTH, HaBBIKAMH pa3pelIeHus podiieM; ClioCOOHOCTh U
TOTOBHOCTh K CAMOCTOSATEIBHOMY MOMCKY METOJOB PELICHUS MPAKTUYECKUX
3a71a4, MPUMEHEHHIO PA3JIMYHBIX METOA0B IMO3HAHUS;

M4. TOTOBHOCTP M CHOCOOHOCTH K CaMOCTOSITEIBLHOW WH(OpMAIMOHHO-
I03HABATEIbHOW JIESTEJIbHOCTH, BKJIIOYas YMEHUE OpPUEHTUPOBATHCS B
pa3sMUYHBIX ~ HWCTOYHMKAX HMHPOpMAlUHA, KPUTUYECKH OICHUBATh U



UHTEPIPETUPOBATH MOIy4aeMyto HH(POPMAILIHUIO;
MS5. BnageHue S3bIKOBBIMU CPEACTBAMH: YMEHHE SICHO, JJOTUYHO U TOYHO
u3JIaraTb CBOKO TOYKY 3pEHMS, HCIOJIb30BaTh aJCKBAaTHBIE SI3BIKOBHIE
CPENCTBA;
M6. BrnageHue HaBbIKAMHM IO3HABATENbHON pedeKCUd KaK OCO3HaHUS
COBEpUIAEMBIX JIEUCTBUN W MBICIUTENBHBIX MPOLECCOB, UX PE3YJIBTATOB U
OCHOBAHWM, TPaHUI] CBOErO 3HAHMS W HE3HAHMS, HOBBIX IO3HABATEIbHBIX
3a/1a4 U CPEACTB JUIS UX JOCTHKECHUS,
M7. lleneyCTpeMJIIEHHOCTh B  IIOMCKaX W  MNPHUHATUHA  PELICHUU,
COOOpa3UTENbHOCTh WM HMHTYUIHUS, Pa3BUTOCTh  MPOCTPAHCTBEHHBIX
IIPEICTABIICHUI; CIIOCOOHOCTh BOCIIPUHUMATh KPAaCOTy U TAPMOHUIO MHUPA;
npeametHsbix (II):
[11. ChopmupoBaHHOCTH MPEACTABICHUM O MaTeMaTUKE KaK 4acTH MUPOBOM
KyJIbTYphl U MECT€ MaTeMaTHKU B COBPEMEHHOW NMBWJIM3AIUHU, CIOCOOaX
OMMCAHUSA SIBJICHUN PEaIbHOIO MUPA HA MAaTEMATUYECKOM SI3BIKE;
[12. ChopMHpOBaHHOCTH MPEACTABICHUNA O MAaTEMAaTUYECKUX TMOHSITHIX Kak
BAKHEUIINX MAaTEMAaTUUECKUX MOJEIISIX, MO3BOJISIFOIINX OMUCHIBATh U U3y4aTh
pa3HbIE IIPOLIECCHI U SIBICHUS; TOHUMAaHUE BO3MOXHOCTH aKCUOMAaTHYECKOTO
MIOCTPOCHUSI MATEMAaTUYECKUX TEOPUI;
JINYHOCTHBIX, 0CBANBAECMbIX B PAMKAaX Nporpammsl Bocnutanus (JIP):
JIP2. [IposBisronmn AKTUBHYIO IPaXXJaHCKYO IIO3ULHIO,
JIEMOHCTPUPYIOITUN MPUBEP>KEHHOCTh MPUHIIATIAM YECTHOCTH,
MOPSAOYHOCTH, OTKPHITOCTH, SKOHOMHUYECKH AKTHUBHBIA W Y4YaCTBYIOIIUN B
CTyICHYECKOM W TEPPUTOPUAIIBHOM CAMOYIIPABJICHUH, B TOM YHCIE Ha
YCIOBUSIX  J0OpOBONBYECTBA, MPOAYKTUBHO  B3aUMOJCHCTBYIOUIMH U
YYaCTBYIOIIMM B I€SITEILHOCTU OOLIECTBEHHBIX OpPraHU3aluii;
JIP4. TlposBnstominii ¥ JEMOHCTPUPYIOIIUNM YBa)XXEHHUE K JIOJSAM TpYy[a,
OCO3HAIONIMI  I[IEHHOCTh  COOCTBeHHOro  Tpyra. Crpemsmmiics K
(GOpMHUPOBAaHHIO B CETEBOM cpeAe JMYHOCTHO M MPOQPECCHOHATBHOIO
KOHCTPYKTHUBHOTO «LU(POBOIO CIIE/ay;
JIP23. TlonmyueHue o0Oy4YarOmMUMHUCS BO3MOXHOCTH CaMOPACKPBITUS U
caMopeann3anus JMYHOCTH;
JIP30. OcymecTBisironMii  MOUCK W  HCMHOJb30BaHUE  HWH(POPMAIINH,
HeoOxoauMon st A(@PEKTUBHOIO  BBHIMIOJIHEHUS  Pa3IMYHBIX  3ajad,
PO EeCCUOHATIBHOTO U JIMYHOCTHOTO Pa3BUTHS.

dopMoil aTTecTaluu 1Mo y4eOHOM TUCHUIIIMHE SBIISIETCA DK3aMEeH

2. PesyabTaTrbl OCBOEHMSI Y4eOHOW JAUCHUIUVIMHBI, MOJJIeKALINe
npoBepkKe

2.1. B pesynbTare aTTeCTallMU MO Y4€OHOU AUCIMILIUHE OCYIIECTBISIETCS
KOMIUIEKCHAsl IIPOBEPKA CIEAYIOIIMX YMEHUHW M 3HAHUM, a TaKKe JAUHAMHKA



dbopmupoBaHus OOITHUX,
pEe3yJabTaTOB B paMKaXx MPOrpaMMbl BOCITUTAHUS:

npo(heCCHOHATBHBIX KOMIIETEHIIMA ¥ JIMYHOCTHBIX

PesynbraTel 00yueHus:

[loka3zarenu OLICHKH

dopma KOHTPOJIS U

pemiaTh NPAKTUKO-

pe3yiibTarta. O CHUBAaHMUA.

J1 Hcnons30BaTh METOBI TectupoBanue
JI0Ka3aTeNbCTB, aITOPUTMBI YcTHBIN onpoc
pelieHus 3a1a4; yMEHUE MaremaTuueckui
(GopMyIHMpOBaTh ONPECIICHUS, | JUKTAHT
AKCHOMBI U TEOPEMBI, NunuBunyanbHas
IIPUMEHATH UX, IPOBOJUTH caMmocTosTeNnbHas paboTa
JI0Ka3aTesbHble paccykaenus | I[Ipencrasinenue
B XOJI€ pEUICHMSI 3a/1a4; pE3yJIbTaTOB

J2 - OIIEPUPOBATH MOHATHUIAMMU: IPAKTHYECKUX padoT
CTEIeHb Yuclia, Jorapupm 3amura TBOPUYECKUX
YKCJIA; YMEHHUE BBITOJIHATh pabor
BBIUHCJICHUE 3HAYECHUN U 3amuTa WHIUBUAYAIbHBIX
1peoOpa3oBaHus BBIPAXEHUN | IPOEKTOB
CO CTENEHSAMU U KonTtponbHas padora
JorapupmMamu, Brinonnenue
npeoOpa3oBaHus ApoOHO- 9K3aMEHALIMOHHBIX
palMOHAIBHBIX BBIPAKECHUMN; 3aJaHuN

JI3 - OIIEpUPOBATH MOHATUIMMU:
palMOHAJIBHBIE, TecTtupoBanue
UPpaLMOHAIIBHBIE, YcTHBIN onpoc
MOKa3aTelIbHbIC, CTCIICHHBIC, MareMaTU9eCKui
JorapupmMuyUecKue, JUKTAHT
TPUTOHOMETPUYECKHUE NunuBunyanpHas
YpaBHEHMsI U HEPABEHCTBA, UX | caMOCTosTeNbHas paboTa
CUCTEMBI, [IpencraBnenue
- HCIIOJIb30BaTh MOHATUAMMU: pe3ynbTaTOB

J14 (GyHKIMS, HETIpepbIBHAS NPAKTUYECKUX padboT
(byHKLUSA, TPOU3BOJHAS, 3amura TBOPYECKUX
nepBooOpazHas, pabor
OIPEIETICHHBIN UHTETPA; 3amuTa WHIUBUAYATbHBIX
YMETb HaXOJIUTh IIPOU3BOAHBIE | IPOECKTOB
AIIEMEHTApHbBIX (PYHKUUH, KonTposabnas pabora
UCIIONIb3Ysl CIIPABOYHBIE Beinonnenue
MaTepHalbl; UCCIEN0BATh B 3K3aMEHAIMOHHBIX
IIPOCTEUIINX CIIyqasiX 3alaHUI
(GyHKIIMM HA MOHOTOHHOCTb,
HaXOJUTh HauOOJNbIINE U TectupoBanue
HAWMEHBIINE 3HAYCHUS YcrHbIi onpoc
byHKUIUH; CTPOUTH rpaduku Marematuueckui
MHOT'OUJIEHOB C JUKTaHT
UCIIOJIb30BAaHUEM allllapara WHauBuayanbHast
MaTeMaTH4YeCKOro aHAIN3a; camocTosTeNnbHas padboTa
IIPUMEHSATH IpOoU3BOAHYI0 ipu | IIpencrasienue
pELICHUH 3a]a4 Ha IBUJKEHHE; | PE3YJIbTATOB

MMPAKTUYCCKUX pa60T




JI5

JI6

a7

OpPUEHTUPOBAHHBIE 3a/1a41 Ha
HauOOJIbIINE M HAUMEHBIIINE
3HA4YEHUs1, Ha HaXOKICHUE
IyTH, CKOPOCTU U YCKOPEHHS,
- UCTOJIb30BATh MOHATHSL:
pannoHanbHas QyHKIHA,
nokasarenabHas QyHKIMS,
cTerneHHast pyHKIMs,
norapupmudeckas GyHKIIHS,
TPUTOHOMETPHUUYECKHE
dbyHKIMH, 00paTHBIE QYHKIINH;
YMEHHUE CTPOUTH rpauku
U3YYEHHBIX (DYHKIIMH,
UCTIOJIB30BaTh Tpaduku mpu
U3y4EHHH IIPOLIECCOB U
3aBUCUMOCTEH, IIPU PELICHUN
3ajia4y U3 IPYrux y4eOHbIX
IPEIMETOB U 33724 U3
peanbHON JKU3HU; BBIPAKATH
dbopMynaMu 3aBUCUMOCTH
MEXy BEIUYHHAMU;

- pelaTh TeKCTOBBIE 3a7a4l
pa3HBIX TUIOB (B TOM YHCIIE HA
HPOLIEHTHI, AOJIM U YaCcTH, HA
IBIDKEHUE, padoTy, CTOUMOCTh
TOBApOB U YCIIYT, HAJIOTH,
3a7a4M U3 00JacTu
yIpaBJIeHUs TUYHBIMUA U
ceMeHbIMU (PMHAHCAMM);
COCTaBJIATh BBIPAKEHUS,
ypaBHEHWsI, HEPAaBEHCTBA U MX
CHCTEMBI IO YCIIOBUIO 33]1auH,
HCCJIEIOBATh MOJIyYEHHOE
pelleHNe U OLIEHUBATh
MPaBIOTOI00HOCTD
pe3ysbTaToB;

- [IpuMeHTh NOHATHS:
cpeaHee apu(pMETHYECKOE,
MeauaHa, HanOoJIbIlee U
HalMEHbIIIee 3HAaYeHUS,
pa3max, Tucrepcus,
CTaHJAPTHOE OTKIJIOHEHUE
YHCIIOBOTO Habopa; yMETh
U3BJIEKaTh, UHTEPIPETUPOBATH
uH(popMalLHIo,
NpEe/CTaBICHHYIO B TAOIUIaXx,
Ha JIuarpaMmmax, rpadukax,
OTpa’KaloIIyl0 CBOHCTBA
peaTbHBIX MPOIECCOB U
SIBJICHUI; TIPEACTaBIISATh
MH(}OPMALIKIO C TOMOIIbIO
TaOJIUI] U AMarpamm;

3amura TBOPUYECKUX
pabot

3anmTa MHIUBUAYAJTbHBIX
MIPOEKTOB

KoHTtposnbHas pabota
Brmonaenune
9K3aMEHaIIMOHHBIX
3aJaHIH

TectupoBanue

VYcrHblii onpoc
MaremaTuueckui
JUKTaHT
NupuBunyanbHas
camocTosTenbHas padboTa
[IpencraBinenue
pEe3ynbTaTOB
IPAKTUYECKUX padoT
3amura TBOPUYECKUX
pabor

3ammra WHIMBUYATbHBIX
IIPOEKTOB

KonTposabnas padora
Brinosinenue
9K3aMEHAaIIMOHHBIX
3aJIaHUN

TectupoBanue

VYeTHBII onpoc
MaremaTuueckuii
JHUKTAHT
NunuBunyanbHas
camocTosTeNbHas padoTa
[IpencraBnenue
pe3yJIbTaToOB
MPAKTHYECKUX paboT
3amura TBOPUYECKUX
pabor

3amura WHIUBUYATBHBIX
MIPOEKTOB

KonTposabnas pabora
Brimonnenue
9K3aMEHAIIMOHHBIX
3aJaHuM

TectupoBanue

VYeTHbII onpoc
MaremaTuaeckuii
JHUKTAHT
NunuBunyanbHas
camocTosiTeNnbHas padboTa
IIpencraBnenue




HCCIIEI0BATh CTATUCTUYECKUE | PE3YJIBTAaTOB
JTaHHBIE, B TOM YHCJIE C NPaKTUYECKUX paboT
IPUMEHEHHEM IpapUuecKux 3amura TBOPYECKUX
METOJIOB U 3JIEKTPOHHBIX pabot
CPEICTB; 3amuTa WHIUBUAYAIbHBIX
00beM Ky0a, MPSIMOYTOJILHOTO | TPOEKTOB
napauenenunena, nupamuasl, | KontponsHas padora
IIPU3MBIL, HWINHIPA, KOHYCA, Boinonnenune
11apa; yMeHue u300paxarb 9K3aMECHALIMOHHBIX
MHOT'OI'PAaHHUKH U 3a1aHUI
IIOBEPXHOCTHU BpAILEHUs, UX
CEYEHHUs OT PyKH, ¢ nomoulpto | TectupoBaHue
YEepPTEKHBIX HHCTPYMEHTOB U YcTHBIN onpoc
AJIEKTPOHHBIX CPEACTB; YMEHUE | MaTreMaTu4ecKuil
pacrno3HaBaTb CHMMETPHIO B JUKTaHT
IIPOCTPAHCTBE; YMEHHE WnnuBuayanbHast
pacro3HaBaTh IIPaBUJIbHbBIE caMmocTosTeNnbHas paboTa
MHOT'OI'PAaHHUKHU; [IpencraBnenue
YHCJIE C IOMOIIBIO pe3yJIbTaToB
PEKYPPEHTHBIX (HOpMYIT; IPaKTUYECKUX paboT
3amura TBOPUYECKUX
pabor
M1 OIIPEACIIATh nemu | TectupoBanue
JEATEIIBHOCTY M COCTaBIIAThH | Y CTHBIN OIPOC
I1JIaHbI JeATeNbHOCTH; | MaTtemaTudyeckui
CaMOCTOSITENILHO JUKTaHT
OCYIIECTBIIATH, NunuBuayanbHast
KOHTPOJIMPOBATh U | caMocTosTeNbHas paboTra
KOPPEKTUPOBATh [IpencraBnenue
JESATEIIBHOCTB; pE3yJIbTaTOB
NPAKTUYECKUX padoT
M2 o0marecs 1 | 3ammTa TBOPYECKHUX
B3aUMO/ICHCTBOBATh B | pabor
rpouecce COBMECTHOM | 3ammra
JIESATEIIBHOCTH, YUUTBIBATh | WHIAUBUAYAJIBHBIX
MO3UIUN JAPYTUX YYaCTHUKOB | MPOEKTOB
nesrenbHoCTH,  3(pdexruBHo | KoHTponbHas pabora
pazpemaTb KOHQIUKTHI; Boinonnenue
HCII0JIb30BATh HAaBBIKBIKM | 3K3aMEHAI[MOHHBIX
M03HABATEJIbHOI, yueOHO- | 3aJaHuii
M3 HCCIIE0BATEIbCKON u
MPOEKTHOMN JIESITETbHOCTH,
HaBbIKaMU paspemenus | TectupoBaHue
npobiieM;  CHOCOOHOCTH W | YCTHBIH OIpoc
TOTOBHOCTD K | Marematnueckui
CaMOCTOSITEIbBHOMY MOMCKY | JUKTaHT
METOJI0B pemenus | MuauBuayanbHas
MPAKTUYECKUX 3aj1a4, | caMocTosiTeNnbHas paboTa
IIPUMEHEHHIO pazmuuHblx | IIpencrasnenne
METOJIOB MO3HAHHUS; pe3yNbTaToB

MMPAKTUYCCKUX pa60T




M4

M5

M6

M7

[TposiBNIATE  CIIOCOOHOCTH K

CaMOCTOSATENLHON
UHPOPMAIMOHHO-
IIO3HABaTEIbHON
NeSITeIbHOCTH, BKJTIOYAs
YMEHHE OpUCHTHUPOBATHCS B
Pa3INYHbIX MCTOYHHUKAX
uH(pOpMaIHH, KPUTUYECKH
OLICHUBATh u
HUHTEPIIPETHPOBATH

NoJy4aeMyro HH(opMaIuio;

Hcnonbs3oBaTe ymMeHHUE SICHO,
JIOTHYHO M TOYHO H3JIaraTh
CBOIO TOYKY 3peHusl,
HCITIOJI30BaTh aJIcKBaTHEIC
SI3BIKOBBIE CPEJICTBA;

[IpumeHnaTsb HaBBIKAaMH
MO3HABATECIIBHOW  pediIeKCHu
KaK OCO3HAHHUS COBEPILIAEMBIX
JEUCTBUH W  MBICIUTEILHBIX
MPOIIECCOB, X PE3YJIbTATOB U
OCHOBAaHMH, TpaHUI] CBOETO
3HaHUSA U HE3HAHHUS, HOBBIX
MMO3HABaTeILHBIX  3aJa4 |
CPEJICTB JJIsl UX JOCTHXKEHUS,

[TposiBiATH
[[EJIeYCTPEMIICHHOCTh

B TIOMCKaX ©  TPHHATHAU
pelieHuid, CooOpa3UTENHLHOCTD
U UHTYUIUSA,  Pa3BUTOCTh
MIPOCTPAHCTBEHHBIX
MIPEACTABICHUI; CIOCOOHOCTh
BOCIIPUHUMATh  KpPacoTy |
TapMOHUIO MUPA;

3anmTa TBOPUYECKHUX
pabot

3amura
WHIMBUTyaJIbHBIX
MIPOEKTOB
KonTposabnas padora
Bremonnenue
9K3aMCHAI[MOHHBIX
3aJaHUN

TectupoBanue
VYeTHBII onpoc
MaremaTnueckuit
JTUKTaHT
NunuBunyanbHas
camocTosTeNbHas padoTa
[IpencraBnenue
pEe3ynbTaTOB
IPAKTUYECKUX padoT
3amuTa TBOPUYECKUX
pabor

3amura
WHIUBUTYAJIbHBIX
IIPOEKTOB
KonTpoabnas padora
Brimonnenue
9K3aMEHAIIMOHHBIX
3aJlaHu i

TectupoBanue
VYceTHBIT onpoc
MaremaTnaeckuii
JUKTaHT
NuauBunyanbHas
camocTosTenbHas paboTa
[IpencraBnenue
pe3yabTaTOB
MPaKTUYECKUX padoT
3amura TBOPYECKUX
pabort

3ammura
WHIUBUTIYaTHHBIX
MIPOEKTOB
KonTpomabnas pabora
Brimonnenue
9K3aMEHAIMOHHBIX
3aJaHuM




TectupoBanue

VYeTHbII onpoc
MaremaTuueckuit
JTUKTAHT
NunuBunyanbHas
caMmocTosiTenbHas pabora
[IpencraBnenue
pe3yabTaToOB
MPAKTHYECKUX paboT
3aiuTa TBOPUECKUX

pabor
3amura
WHIUBUTYAJIbHBIX
IIPOEKTOB
KonTposabnas padora
Brimonxnenue
9K3aMEHAaIIMOHHBIX
3aJIaHUN
I11 CdopmMupoBaHHOCTH TectupoBanue
MpeCTaBICHUI o | YcrHslii onpoc
MaTEMATHYECKHAX NOHATHUAX | MaremaTuyecKui
KaK BAKHEUIIUX | JUKTAHT
MaTeMaTUYECKHUX Mozensx, | UuauBumyanbpHas
MO3BOJIAIOIIMX OMHUCBHIBaTh U | CaMOCTOSATENIbHas paboTra
n3ydarh pasHble mnpouecchl u | IIpeacraBienue
SIBJICHHUS; MOHUMAaHUE | PE3yJbTATOB
BO3MO>KHOCTH MpPaKTUYECKUX padboT
AKCHOMAaTUYECKOTO 3amura TBOPYECKUX

IIOCTPOEHUs MaTeMaTH4YECKUX
TEOPUL;

pabor

3ammura
WHJUBUTYAJIbHBIX
MIPOEKTOB
KonTponpHas pabota
Brmonaenne
9K3aMeHaIIMOHHBIX
3aJaHuN




112 CdopMHupoOBaHHOCTH TectupoBanue
MpECTaBICHUI 0 | YcrHslii onpoc
MaTeMaTUYeCKNX MOHATUAX | MareMaTnyeckuii
KakK BaXHEUINNX | JUKTAHT
MaTeMaTUYeCKUX Mozensax, | MuauBunyanbHas
MO3BOJISIOIIMX OINHKCBHIBaTh M | CaMOCTOsITeNbHast pabora
u3y4yaTb pasHble npoueccel u | IIpencraBnenue
SIBJICHUS; IIOHUMaHUE | PE3yJIbTATOB
BO3MOKHOCTH MPAaKTHYECKUX paboT
AKCHOMAaTHYECKOIO 3amura TBOPYECKUX
MIOCTPOCHUST MaTeMaTHYeCKHUX | pabot
TEOPUL;

JP 1 [IposiBnenue akTuBHOM | TecTtupoBanue
rpaX1aHCKOU MO3ULMH, | YCTHBINA OIIPOC
JIEMOHCTpAIUA Maremarnueckuit
MIPUBEPKEHHOCTH TPUHIUIIAM | JUKTAHT
YECTHOCTH, nopsiioyHoctH, | MHauBuayaibHas
OTKpPBITOCTH, 3KOHOMHYECKOH | camMOCTOsATeIbHas paboTa
akTUBHOCTM W yuactus B | IIpencraBnenue
CTYJIEHYECKOM U | pe3ynbTaToB
TEPPUTOPUATBHOM MPAKTHYECKUX paboT
CaMOYIIPABJIEHUH, B TOM YHCJIE | 3aliuTa TBOPUECKUX
Ha yCcIoBUsIX | paboT
T0OPOBOJTHYECTRA, 3amuTa
MPOIYKTUBHOCTb WHJUBUTYAJIbHBIX
B3aWMOJICVCTBUSL M y4acTHSl B | IIPOECKTOB
JesTeNIbHOCTH o0miecTBeHHbIX | KoHTponbHas paboTa
OpraHu3aIi; Brinosninenue

9K3aMEHALMOHHBIX
3aJaHuN

JIP2 [Ipossasromuii aKTUBHYIO | TecTtupoBaHue
IrpaXkIaHCKYIO MO3ULIMIO, | Y CTHBIN OIpOC
JIEMOHCTPUPYIOLIHI MaremaTuueckui
MPUBEPKEHHOCTh MPUHIMIIAM | JUKTAHT
YECTHOCTH, nopsiioyHoctH, | MHauBuayaibHas
OTKpPBITOCTH,  AKOHOMHUYECKHU | CaMOCTOSATEIbHas paboTa
aKTUBHBIM W ydacTByromui B | IIpencraBinenue
CTYJIEHYECKOM U | pe3ynbTaToB
TEPPUTOPUATIEHOM MPAKTHYECKHUX padoT
CaMOYTIPaBJICHUH, B TOM YHUCJE | 3aluTa TBOPYECKUX
Ha yCIOBUSIX | paboT
JI0OpOBOJIHUECTBA, 3ammura
MPOAYKTUBHO MHIUBUTYaJIbHBIX
B3aMMO/JICUCTBYIOIIHI W | TIPOEKTOB
y4acTBYIOIIHHA B nearenbHocTH | KoHTponbHas paboTa
00IIIeCTBEHHBIX OpTaHU3AIIHI; Brinonnenue

9K3aMEHALMOHHBIX
3aJJaHUN

JIP4 IIposBrsromuii u TectupoBanue
JIEMOHCTPHUPYIOLIUHN yBaXEHUE | Y CTHBIN OMpPOC
K JIFOJSIM TPYZQ, OCO3HAIOIIUI MaremaTuueckui




IIEHHOCTh COOCTBEHHOT'O
Tpyna. Ctpemsnuiics K
(hOpMHUPOBAHKIO B CETEBOM
cpelie JIMYHOCTHO U
po¢eCCHOHAIIBHOTO
KOHCTPYKTHUBHOTO «IIU()POBOTO
ciena;

JHUKTaHT
NupuBunyanbHas
caMoCTOsATeNIbHAas paboTa
[IpencraBnenue
pe3yIbTaTOB
IPAKTUYECKUX paboT
3amuTa TBOPYECKUX
pabor

3amura
WHIMBUTyaJIbHBIX
MIPOCKTOB
KonTposabnas padora
Bremonnenue
9K3aMCHAI[MOHHBIX
3aJIaHUN

JIP23

[Tonydyenne  OOy4arOUTUMHCS
BO3MOXKHOCTH CaMOPACKPBITUS
H caMopcain3alius JAYHOCTH,

TectupoBanue

YcrHblii onpoc
MaremaTuueckui
JUKTaHT
NuauBunyanbHas
camocTosTeNnbHas padboTa
[IpencraBnenue
pEe3ynbTaTOB
IPAKTHYECKUX padoT

JIP30

OcymiecTBISIIOIUN TOUCK U
UCII0JIb30BaHUE UHPOpMAIIH,
HEOOXOTUMOM IS

3¢ (PEKTUBHOTO BBHITOTHEHUS
pa3IMYHBIX 337a4,
MPOECCUOHAIBHOTO U
JUYHOCTHOTO Pa3BUTHSL.

3anuTa TBOPYECKUX
pabort

3ammra
WHIUBUTYAJIbHBIX
MIPOEKTOB
KonTponbnas pabora
Brimonnenue
9K3aMEHAIMOHHEIX
3aJaHuM

3.0ueHKa ocBOeHHUs y4eOHOM TUCHUIINHBI:

3.1®opmbl 1 METOABI KOHTPOJIS.
[IpeaMeTOM OLEHKM Cily’KaT yMEHHMs W 3HaHus, npexycmorpeHHble PI'OC 1o

nucouIuinae  MareMaTtuka,

HaIIPaBJICHHBIC

Ha (GOpMHpPOBAHUE

oommx wu

HpO(i)GCCI/IOHaJH)HBIX KOMH@TCHHHﬁ, a TaKXKC JIMYHOCTHBIX PE3YJIbTATOB B paMKax

MPOrpaMMbl BOCITUTAHMUSI.

3.1.1. Tekymas arrectaius CTyJAEHTOB.

Kpurepun ouenku




«OTJIMYHO» - CTYAEHT IIOJIHO pPAacKpbUl COJEpKaHUE Marepuansa B OObEME,
MPEAYCMOTPEHHOM MPOrpaMMOM U YYEOHMKOM, H3JIOKHII MaTepuall rPaMOTHBIM
S3BIKOM B OIPEAENIEHHON JIOTMYECKON MOCIe0BaTENbHOCTH, TOYHO HCIONb3YS
MaTEMaTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY; MPABUIBLHO BBHIMOIHWI PUCYHKH,
4yepTexku, Tpaduku, COMyTCTBYIONIME OTBETY; MOKa3al YMEHUE WILIIOCTPUPOBATH
TEOPETUUYECKHUE TOJIOKEHUS! KOHKPETHBIMU TMpPUMEpaMu, MPUMEHSATh UX B HOBOM
CUTyallU TIPU BBIMOJHEHUU MPAKTUYECKOTO 3aJaHus; MPOJEMOHCTPUPOBAI
c(OPMUPOBAHHOCTh M YCTOMYHMBOCTH MCIIOJIB3YEMbIX MPU OTPaOOTKE yMEHUN H
HABBIKOB, YCBOCHHE PaHEE N3YUYEHHBIX COMYTCTBYIOIIUX BOIPOCOB;

OTBEYAJI CAMOCTOSATEIHHO 0€3 HABOJAAIIUX BOIPOCOB yuuTens. Bo3MoxHBI o/1HA -
JIB€ HETOYHOCTH IPU OCBEIEHWH BTOPOCTENEHHBIX BONPOCOB WM B BBIKJIAIKAX,
KOTOPBIE CTYJEHT JIETKO UCIIPABUJI M0 3aMEYAHHIO IPENOJAaBaATENS

«XOpOUIO» - OTBET YJOBJIETBOPSAET B OCHOBHOM TPEOOBAHUSM Ha OLEHKY «5», HO
OpU 3TOM HMEET OJMH M3 HEIOCTATKOB: B HW3JIOKEHUHU JIOMYLIECHbI HEOOJIbIIUE
po0eibl, He UCKa3UBIINE MaTEMaTHUECKOE CO/IEPKaHNE OTBETA; JOMYIIECHbI OJUH
— JIBa HEJIOYETA MPU OCBELICHUU OCHOBHOI'O COJIEpKAHUS OTBETA, UCIIPABICHHBIC
[0 3aMEUaHMIO MpernojaBaTelis; AONMYLIEHbl OIMOKa WM 0ojiee JBYX HEIOYETOB
IIPU OCBEILIEHUH BTOPOCTEIICHHBIX BOIIPOCOB WJIM B BBIKJIAJIKAX
«YIOBJICTBOPUTEIBHO» - HENOJIHO WM  HENOCIEAOBATEIbBHO  PAaCKpBITO
COJEep)KaHUE MaTepuana, HO TIIOKa3aHO oOllee NOHMMaHUWE BoOIpoca W
IPOJEMOHCTPUPOBAHbl YMEHMS, JOCTATOYHbIC JUJIsl JAJIbHEHIIEro YyCBOCHHS
IPOrPaMMHOIr0; UMENIUCh 3aTPyAHEHUS] WK AOIMYIIEHbl OIIUOKH B ONpEIEICHUN
NOHATUH,  HUCIOJB30BAHUM  MATEMaTHYECKOM  TEPMHHOJOTHH,  4YepTexax,
BBIKJIQJIKaX, UCIPABIICHHbBIE TIOCIIE HECKOJIbKUX HABOASIIMX BOIIPOCOB
«HEYIOBJIIETBOPUTEIBHO» - CTABUTCS, KOTJA y CTYAEHTa HUMEIOTCA OT/AENIbHbIE
IpeACTaBICHUs] 00 U3YyYEeHHOM Marepuaje, HO Bce ke 0oJiblias 4yacTh MaTepuasa
HE yCBOCHA

3.1.2. CamocrosTenbHas pabora

Kpurepun ouenku

«OTJIMYHO»- 3aJlaHhe BBIMOJHEHO B TodHOM o00BéMe Ha 100%, Mmarepuan
MOJHOCTBIO COOTBETCTBYET TEME, H3J0KEHUE YETKOE, OTBETHl Ha BOIPOCHI
MCUYEPIbIBAIONIHE.

«Xopomo»- 3agaHue BbIMOJHEHO Ha 70%, W310KEHUWE HETOYHOE, CTYACHT
3aTPYHSAETCS TIPU OTBETaX Ha BOMPOCHL.

«YJIOBJICTBOPUTEIIBHO»- 3aJlaHue BbINOJHEHO Ha 40-50%, u3nokeHue marepuaia
BBI3BIBAET 3aTPyAHEHHE, OTBETHI HA BOIPOCHI 3aTPYAHEHHBIE I OTCYTCTBYIOT.
«HEYJIOBJIETBOPUTEIILHO»- 33JIaHUE HE BBITIOJIHEHO B IMOJHOM 00BbEME.

3.1.3. [IpomexxyToUHast aTTeCTaAIUS
Kpurepuu oueHnBanus NpOMEXKYTOUHON aTTeCTaluN



«OTIIMYHOY» - CTABUTCS IPU IIPABWJIBHOM PELICHHUM 33Ja4 U IIPaBUJIBHOM OTBETE HA
JBa BOIIpOCa W3 Pa3HBIX Pa3leioB, a TaK K€ IPU OTBETE HA JOIOJHUTEIBHbIC
BOIIPOCHI;

«XOPOLLO» - CTABUTCS IPU IIPABUIBHOM PEILICHUU 3a1a4 U IIPAaBUJILHOM OTBETE Ha
JIBa BoIpoca 6e3 AOMOJHUTENBHBIX BOIIPOCOB;

«YIOBJICTBOPUTEIBHO» - CTAaBUTCS IIPU IPAaBUIBHOM OTBETE HA  BOIPOC U
IIPaBUJIBHOM PELICHUHU 3a1a4H;

«HEYJIOBJIETBOPUTEIIBHO»- IIPU IPABWIBHOM PEIIEHUH 3aJa4d U OTCYTCTBUU
OTBETAa Ha BOIIPOCHI.

3.1.4. Texymas aTTecTanus CTyJJ€HTOB.

Tekymiass arrectanusi Mo y4uyeOHOM nucuuruimHe «MareMaTHKa» MPOBOIUT-CS B
(GopMe KOHTPOJBHBIX MEPONPUATUH (YCTHBIA ONPOC, KOHTPOJIbHBIE pa-O0Thl U
np.), OLIEHMBaHHWE  (PAKTUUYECKHX  PE3yJbTaTOB  OOyYeHHUs  CTYACHTOB
OCYLIECTBIISIETCS IPETIOJABATEIIEM.

OObeKkTaMy OLICHUBAHMSI BHICTYTIAIOT:

- yuyeOHasl IUCUUIUIMHA (aKTUBHOCTh Ha 3aHSTHUSIX, CBOEBPEMEHHOCTh BBIIIOJIHEHMUS
Pa3IMYHBIX BUJOB 3aJaHUM, MOCEIAEMOCTh BCEX BHUJIOB 3aHATHI 10 aTTECTYEMOMU
JTUCIUTUINHE);

- CTEIIEHb YCBOEHUS TEOPETUYECKUX 3HAHMM;

- YPOBEHb OBJAJCHUS MPAKTUYECKHMMH YMEHHUSIMU U HaBbIKAMHU I10 BCEM BUIaM
y4eOHOH pabOThI;

- pe3yabTaThl CAMOCTOSITENILHON PaOOTHI.

AKTUBHOCTh CTYJEHTa Ha 3aHATHSIX OICHUBAETCA Ha OCHOBE BBIMOJHEHHBIX
CTYJEHTOM paldOT W 3aJaHuil, MPeIyCMOTPEHHBIX TAHHOW paboueld mporpammoit
y4eOHOM TUCITUTIIIUHBI.



KoHTpoJIb 1 O1leHKa 0CBOEHMS Y4e0OHOM JUCUMIIJIMHBI 110 TeMaM (pa3aesiam)

OnemeHT Y /1 DopMbI 1 METOABI KOHTPOJIS
Texkymmi KOHTPOJIb PyGexHbIN KOHTPOJTH [IpomexyTouHast arrecTanus
®opmsbl [IpoBepsiemble Dopmsbl [IpoBepsiemble dopma [IpoBepsiembie
KOHTPOJIA JLMLILJIP KOHTpPOJIA KOHTPOJI JLMLILJIP
a
Pazgen 1. J1, KonTposba J1, DK3aMeH J1,
[ToBTOpenue Kypca JI2,J13.J14,J15,J16,J17, as pabora JI2,J13.J14,J15,J16,J17, C) JI2,J13.J14,J15,J16,J17,
MaTeMaTUuKU M1,M2,M3,M4,M5,M6, KP Mo | M1,M2,M3,M4,M5,M6, M1,M2,M3,M4,M5,M6,
OCHOBHOM IIKOJIBI M7, 11,112, M7, 111,112, M7, 111,112,
JIP1.JIP2.JIP3,J1IP23, JIP1.JIP2.J1IP3,JIP23, JIP1.J1IP2.J1IP3,JIP23,
JIP30 JIP30 JIP30
Tema 1.1 VYcTHbIM onpoc J1,
Hemrp wu 3agaum (YO) JI2,J13.J14,J15,J16,J17,
MareMatuku  1npu | TecrupoBanue | M1,M2,M3,M4,M5 M6,
OCBOCHHU CaMocCTOSTEIIbH M7, 111,112,
CIICLIMAJIbHOCTH. ast pabora JIP1.JIP2.J1IP3,JIP23,
Yucna U (T, CP) JIP30
BBIUHCIICHHS [IpakTuueckas
pabora (I1P)
PaGouas
TETPah
(PT)
Tema 1.2 YO,CP, T, PT a1,
[IpoueHTHBIE JI2,J13.J14,J15,J16,J17,
BBIUHCJICHMUSI. M1,M2,M3 M4 ,M5,M6,
YpaBHeHus u M7, 11,112,
HEPaBEHCTBA JIP1.JIP2.JIP3,JIP23,
JIP30
Tema 1.3. YO, CP, IIP, PT J1,

[IponieHTHBIE

JI12,J13.J14,J15,J16,J17,




BBIYMCIICHHS B M1,M2,M3 M4, M5,M6,
npodecCHoHATBHBIX M7, 111,112,
3ajagax JIP1.JIP2.JIP3,J1P23,
JIP30
vO,CP, T, PT J1,
Tena 1.4 JI2,J13.J14,J15,J16,J17,
Pemenue 3anau. M1,M2,M3,M4,M5,Mé6,
Bxo/1HOM KOHTPOJIb M7, 1112,
JIP1.J1IP2.J1IP3,JIP23,
JIP30
Paznen 2 KP No 2 J1, J1,
[Ipsimbie u JI2,J13.J14,J15,J16,J17, JI2,J13.J14,J15,J16,J17,
IUIOCKOCTH B MI1,M2,M3,M4,M5,M6, M1,M2,M3,M4,M5,M6,
MPOCTPAHCTBE. M7, 111,112, M7, 111,112,
Koopaunatst u JIP1.JIP2.JIP3,JIP23, JIP1.JIP2.JIP3,J1P23,
BEKTOPHI B JIP30 JIP30
MIPOCTPAHCTBE
Tema 2.1. PasnoypoBHEBBI a1,
OCHOBHBIE TTOHSITHUSA € 3aJa4u 1 JI2,J13.J14,J15,J16,J17,
CTEPEOMETPUU. 3amanms (P33), | M1,M2,M3,M4,M5,M6,
Pacnonoxenue VO, CP, T,PT | M7, 111,112,
MpSAMBIX U JIP1.JIP2.J1IP3,JIP23,
TTOCKOCTEH JIP30
Tema 2.2. P33, VO, CP, T, J1,
[TapannensHOCTH PT JI2,J13.J14,J15,J16,J17,
MPSAMBIX, IPSIMOU U MI1,M2,M3,M4,M5,M6,
IUIOCKOCTH, M7, 111,112,
IUIOCKOCTEH JIP1.JIP2.J1IP3,JIP23,
JIP30
Tema 2.3. P33, VO, CP, T, J1,
[TepnienankynsipHOC PT JI2,J13.J14,J15,J16,J17,

Th TPSMBIX, IPSIMOM
U TJIOCKOCTH,

MI1,M2,M3,M4,M5,M6,
M7, I11,112,




IJIOCKOCTEH

JIP1.JIP2.JIP3,JIP23,
JIP30

Tema 2.4. P33, YO, CP, T, J1,
[lepnenaukymnsp u PT JI2,J13.J14,J15,J16,J17,
HaKJIOHHAs. M1,M2,M3,M4,M5,M6,
Teopema o Tpex M7, I11,112,
MEePIEeHANKYISIpax JIP1.J1IP2.J1IP3,J1P23,
JIP30
Tema 2.5. P33, VO, CP, T, J1,
Koopaunatst u PT JI2,J13.J14,J15,J16,J17,
BEKTOPHI B M1,M2,M3 M4, M5,M6,
MPOCTPAHCTBE M7, 111,112,
JIP1.JIP2.J1IP3,J1IP23,
JIP30
Tema 2.6. IIpsmbie | P33, VO, CP, T, J1,
U IIJIOCKOCTH B PT.IIP JI2,J13.J14,J15,J16,J17,
MPAKTUYECKUX MI1,M2,M3,M4,M5,M6,
3ajagax M7, 111,112,
JIP1.J1IP2.J1IP3,J1P23,
JIP30
Tema 2.7 Pemenue | P33, YO, CP, T, J1,
3anayd. [Ipsimeie u PT JI2,J13.J14,J15,J16,J17,
ILIOCKOCTH, MI1,M2,M3,M4,M5,M6,
KOOPJWHATHI U M7, 111,112,
BEKTOPHI B JIP1.JIP2.JIP3,J1P23,
MIPOCTPAHCTBE JIP30
Pasnen 3. KP Ne 3 a1, a1,
OcHOBEI JI2,J13.J14,J15,J16,J17, JI2,J13.J14,J15,J16,J17,
TPUTOHOMETPHH. M1,M2,M3,M4,M5,M6, M1,M2,M3,M4,M5,M6,
TpuroHomeTpuieck M7, 111,112, M7, 111,112,
ne QyHKIn JIP1.JIP2.JIP3,J1P23, JIP1.JIP2.JIP3,JIP23,
JIP30 JIP30
Tema 3.1 P33, YO, CP, T, J1,
Tpuronomerpuueck | PT JI2,J13.J14,J15,J16,J17,




ne QyHKIu

M1,M2,M3,M4,M5,M6,

MIPOU3BOJIBHOIO M7, I11,112,

yIJia, ynciia JIP1.JIP2.JIP3,J1P23,
JIP30

Tema 3.2 P33, YO, CP, T, JI1,

OCHOBHBIE PT JI2,J13.J14,J15,J16,J17,

TPUTOHOMETPUUYECK M1,M2,M3,M4,M5,M6,

K€ TOXICCTBA M7, 111,112,
JIP1.JIP2.J1IP3,J1P23,
JIP30

Tema 3.3 P33, VO, CP, T, J1,

Tpuronomerpuueck | PT JI2,J13.J14,J15,J16,J17,

ue GyHKINH, UX MI1,M2,M3,M4,M5,M6,

CBOICTBA U M7, 111,112,

rpaduku JIP1.JIP2.JIP3,JIP23,
JIP30

Tema 3.4 P33, VO, CP, T, J1,

OObparnbie PT JI2,J13.J14,J15,716,J17,

TPUTOHOMETPUUYECK MI1,M2,M3,M4,M5,M6,

ne QyHKIu M7, 111,112,
JIP1.J1IP2.J1IP3,J1P23,
JIP30

Tema 3.5 P33, VO, CP, T, J1,

Tpuronomerpuueck | PT JI2,J13.J14,J15,J16,J17,

W€ YpaBHEHUS U MI1,M2,M3,M4,M5,M6,

HEPaBEHCTBA M7, 111,112,
JIP1.JIP2.J1IP3,JIP23,
JIP30

Tema 3.6 Pemienne | P33, YO, CP, T, J1,

3aa4. OCHOBEI PT JI2,J13.J14,J15,J16,J17,

TPUTOHOMETPHH.
TpuronomeTpuueck
ne QyHKIn

M1,M2,M3,M4,M5,M6,
M7, TI1,112,
JIP1.JIP2.JIP3,JIP23,
JIP30




Pazgen 4. KP No 4 J1, J1,
[IpousBoanas u JI2,J13.J14,J15,716,J17, JI12,J13.J14,J15,J16,J17,
nepBooOpasHast M1,M2,M3 M4, M5,M6, M1,M2,M3,M4,M5,M6,
byHKIIUU M7, 111,112, M7, 111,112,
JIP1.JIP2.J1IP3,JIP23, JIP1.J1P2.J1IP3,J1P23,
JIP30 JIP30
Tema 4.1 P33, YO, CP, T, JI1,
Iloustue PT JI2,J13.J14,J15,J16,J17,
MPOU3BOIHOM. M1,M2,M3 M4, M5,M6,
DopmyJibl U M7, 11,112,
MpaBuia JIP1.JIP2.JIP3,J1P23,
g depeHpoBaH JIP30
ust
Tema 4.2 Ilousatue | P33, YO, CP, T, J1,
0 HEMPEPHIBHOCTHU PT JI2,J13.J14,J15,J16,J17,
dbyakuu. Merton M1,M2,M3,M4,M5,M6,
WHTEPBAJIOB M7, 111,112,
JIP1.JIP2.JIP3,JIP23,
JIP30
Tema 4.3 P33, YO, CP, T, J1,
I'eomerpuueckuit u | PT JI2,J13.J14,J15,J16,J17,
(hU3UYECKUN CMBICI M1,M2,M3,M4,M5,M6,
MIPOU3BOAHOMN M7, 111,112,
JIP1.JIP2.JIP3,JIP23,
JIP30
Tema 4.4 P33, YO, CP, T, J1,
MOHOTOHHOCTh PT JI2,J13.J14,J15,J16,J17,
byakumnn. Toukn M1,M2,M3 M4,M5,M6,
JKCTpEMyMa M7, 11,112,
JIP1.JIP2.JIP3,JIP23,
JIP30
Tema 4.5 P33, VO, CP, T, J1,
HccnegoBanme PT JI2,J13.J14,J15,J16,J17,

GyHKIMH 1

MI1,M2,M3,M4,M5,M6,




MOCTPOEHHUE M7, 111,112,
rpadukoB JIP1.JIP2.JIP3,JIP23,
JIP30
Tema 4.6 P33, YO, CP, T, J1,
HaubOonpiee u PT JI2,J13.J14,J15,J16,J17,
HanMCHBIIICE M1,M2,M3,M4,M5,M6,
3Ha4YCHHS QYHKIIUH M7, 111,112,
JIP1.JIP2.JIP3,JIP23,
JIP30
Tema 4.7 P33, YO, CP, T, J1,
Haxoxnenue PT,ITP JI2,J13.J14,J15,J16,J17,
OIITUMAJIbHOIO M1,M2,M3,M4,M5,M6,
pe3ynbTaTa C M7, 111,112,
IIOMOILBIO JIP1.JIP2.JIP3,J1IP23,
MPOU3BOIHON B JIP30
MPAKTUYECKUX
3aja4dax
Tema 4.8 P33, YO, CP, T, J1,
[TepBoobOpaznas PT JI2,J13.J14,J15,J16,J17,
¢dbynkuun. [IpaBuna M1,M2,M3,M4,M5,M6,
HaXO0XXJICHU M7, 111,112,
epBOOOPA3HBIX JIP1.JIP2.JIP3,J1P23,
JIP30
Tema 4.9 P33, YO, CP, T, J1,
IInomans PT JI2,J13.J14,J15,J16,J17,
KPUBOJIUHEUHOM M1,M2,M3 M4 ,M5,M6,
Tparnenuu. M7, 11,112,
®opmyna HeroToHa JIP1.JIP2.JIP3,JIP23,
— JletiOHuma JIP30
Tema 4.10 P33, YO, CP, T, J1,
Pemenue 3agau. PT JI2,J13.J14,J15,J16,J17,

[IpousBognas u
nepBooOpazHas

GyHKIHN.

M1,M2,M3,M4,M5,M6,
M7, 11,112,
JIP1.JIP2.JIP3,JIP23,




JIP30

Paznen 5. KP Ne 5 a1, a1,
MHoOrorpaHHuK" 1 JI2,J13.J14,J15,J16,J17, JI2,J13.J14,J15,J16,J17,
TeJIa BpALLICHUS M1,M2,M3,M4,M5,M6, M1,M2,M3,M4,M5,M6,
M7, 111,112, M7, 111,112,
JIP1.JIP2.JIP3,JIP23, JIP1.JIP2.JIP3,JIP23,
JIP30 JIP30
Tema 5.1 P33, YO, CP, T, J1,
[Ipusma, PT JI2,J13.J14,J15,J16,J17,
rapasiesenuIe], M1,M2,M3,M4,M5,M6,
Ky0, mupaMuia 1 ux M7, 111,112,
CCUCHUSA JIP1.JIP2.JIP3,JIP23,
JIP30
Tema 5.2 P33, YO, CP, T, J1,
[IpaBuibHbIE PT JI2,J13.J14,J15,J16,J17,
MHOTOTPAHHUKH B M1,M2,M3,M4,M5,M6,
KU3HU M7, 111,112,
JIP1.JIP2.JIP3,JIP23,
JIP30
Tema 5.3 P33, YO, CP, T, J1,
unuaap, kKoHyc, PT, ITIP JI2,J13.J14,J15,J16,J17,
map 1 uX CEYeHUs M1,M2,M3,M4,M5,M6,
M7, 111,112,
JIP1.JIP2.JIP3,JIP23,
JIP30
Tema 5.4 P33, YO, CP, T, J1,
OOBeMEI U PT JI2,J13.J14,J15,716,J17,
ILTOIIAAN M1,M2,M3,M4,M5,M6,
MMOBEPXHOCTEU Tell M7, I11,112,
JIP1.JIP2.J1IP3,JIP23,
JIP30
Tema 5.5 P33, VO, CP, T, J1,
[Tpumepsr PT,ITP JI2,J13.J14,J15,716,J17,

CUMMETpUH B

MI1,M2,M3,M4,M5,M6,




npodeccuun M7, 111,112,
JIP1.J1IP2.J1IP3,J1P23,

JIP30
Tema 5.6 P33, VO, CP, T, J1,
Pemenne 3amauq. PT JI2,J13.J14,J15,J16,J17,
MHOrorpaHHuku u M1,M2,M3,M4,M5,M6,
TeJla BpallleHUs M7, 111,112,

JIP1.J1IP2.J1IP3,JIP23,

JIP30
Pasnen 6. KP Ne 6 a1, a1,
CreneHu v KOpHHU. JI2,J13.J14,J15,J16,J17, JI2,J13.J14,J15,J16,J17,
CrenenHas, MI1,M2,M3,M4,M5,M6, M1,M2,M3,M4,M5,M6,
Ioka3aTreJIibHas U M7, 111,112, M7, 111,112,
norapudmugeckas JIP1.JIP2.JIP3,JIP23, JIP1.JIP2.JIP3,J1P23,
byHKIIUU JIP30 JIP30
Tema 6.1 P33, VO, CP, T, JI1,
CrenenHas PT JI2,J13.J14,J15,J16,J17,
byHKIMS, €€ M1,M2,M3,M4,M5,M6,
CBOICTBA. M7, 111,112,
[TpeobpazoBanue JIP1.JIP2.JIP3,JIP23,
BBIPAKECHUM C JIP30
KOpHSIMH N-O1
CTENCHU
Tema 6.2 P33, VO, CP, T, J1,
CsoiictBa crerieau | PT JI2,J13.J14,J15,J16,J17,
C palMOHAJIBHBIM 1 M1,M2,M3 M4 ,M5,M6,
JIeCTBUTEIIBHEIM M7, 11,112,
MMoKa3aTeIIsIMHU JIP1.JIP2.JIP3,J1P23,

JIP30
Tema 6.3 P33, VO, CP, T, J1,
Pemenne PT JI2,J13.J14,J15,J16,J17,
HMppalMOHAJIbHBIX M1,M2,M3,M4,M5,M6,
YpaBHEHUU M7, 111,112,

JIP1.JIP2.JIP3,JIP23,




JIP30

Tema 6.4 P33, VO, CP, T, J1,
IloxazarennHas PT JI2,J13.J14,J15,J16,J17,
byHKIMS, ee M1,M2,M3,M4,M5,M6,
CBOICTBA. M7, 111,112,
Iloka3zaTenbHBIE JIP1.JIP2.JIP3,J1P23,
YpaBHEHUS U JIP30
HEPaBEHCTBA
Tema 6.5 P33, VO, CP, T, J1,
Jlorapudwm yuca. PT JI2,J13.J14,J15,J16,J17,
CBoiicTBa M1,M2,M3 M4, M5,M6,
norapudmoB M7, 111,112,
JIP1.JIP2.JIP3,J1IP23,
JIP30
Tema 6.6 P33, VO, CP, T, J1,
Jlorapudmuueckas | PT JI2,J13.J14,J15,J16,J17,
byHKIHSA, ee M1,M2,M3,M4,M5,M6,
CBOIICTBA. M7, 111,112,
Jlorapudpmuueckue JIP1.JIP2.JIP3,JIP23,
YpaBHEHUS, JIP30
HEpPaBEHCTBA
Tema 6.7 P33, VO, CP, T, J1,
Jlorapudmesr B PT.IIP JI2,J13.J14,J15,J16,J17,
MPUPOJAE U TEXHUKE M1,M2,M3,M4,M5,M6,
M7, 111,112,
JIP1.JIP2.JIP3,J1P23,
JIP30
Tema 6.8 P33, VO, CP, T, J1,
Pemenue 3amauq. PT JI2,J13.J14,J15,716,J17,
CreneHHasl, M1,M2,M3 M4, M5,M6,
MoKazaTelibHas 1 M7, I11,112,
JorapupmuyecKas JIP1.JIP2.JIP3,JIP23,
byHKIMHA JIP30
Paznen 7. KP Ne 7 a1, a1,




DJIEeMEHTBI TEOPUU JI2,J13.J14,J15,J16,J17, JI2,J13.J14,J15,J16,J17,
BEPOATHOCTEN U M1,M2,M3,M4,M5,M6, M1,M2,M3,M4,M5,M6,
MaTeMaTHIeCKOMN M7, 111,112, M7, 111,112,
CTaTUCTHUKH JIP1.JIP2.JIP3,J1IP23, JIP1.JIP2.JIP3,J1P23,
JIP30 JIP30
Tema 7.1 P33, VO, CP, T, J1,
CoOrITHE, PT JI2,J13.J14,J15,J16,J17,
BEPOATHOCTh M1,M2,M3,M4,M5,M6,
COOBITHS. M7, I11,I12,
CrnoxxeHue u JIP1.JIP2.JIP3,JIP23,
YMHOKEHHE JIP30
BEPOATHOCTEMN
Tema 7.2 P33, VO, CP, T, J1,
BepositHocTh B PT.ITP JI2,J13.J14,J15,J16,J17,
po¢eCCHOHATBHBIX M1,M2,M3 M4, M5,M6,
3ajagax M7, 11,112,
JIP1.JIP2.JIP3,J1P23,
JIP30
Tema 7.3 P33, VO, CP, T, J1,
JuckperHas PT JI2,J13.J14,J15,J16,J17,
CiyJaiHas M1,M2,M3 M4, M5,M6,
BEJIMYHMHA, 3aKOH €€ M7, 111,112,
pacrpeneneHus JIP1.JIP2.JIP3,JIP23,
JIP30
Tema 7.4 3agauu P33, YO, CP, T, J1,
MaTeMaTH4IeCKOi PT JI2,J13.J14,J15,J16,J17,
CTaTUCTUKU M1,M2,M3,M4,M5,M6,
M7, 111,112,
JIP1.JIP2.J1IP3,JIP23,
JIP30
Tema 7.5 P33, YO, CP, T, JI1,
Onementsl Teopun | PT JI2,J13.J14,J15,J16,J17,

BEPOATHOCTEN U
MaTeMaTHYEeCKOU

M1,M2,M3,M4,M5,M6,
M7, TI1,T12,




CTaTUCTHUKHU

JIP1.JIP2.JIP3,J]1IP23,
JIP30




Koanduxkarop oueHOYHBIX CPeICcTB

OYHKIMOHAJIBHBIA MPU3HAK
OLICHOYHOTO CPEJICTBA
(T KOHTPOJIBHOTO 3aJIaHMS)

Ko ontenounoro cpeacrtaa

YcTHBIM onpoc YO
[Tpaxtrueckast pabora No n ITP Ne n
TectupoBanue T
Kontposnbnas pabora Ne n KP Ne n
3ananus 115 caMocToATeNnbHOM padotsl | CP

- pedepar;

- TOKJIas;

- cooO11IeHHE;

- OCCE.

PasHoypoBHeBble 3amaun u 3aganus | P33
(pacuétHble, rpaguyecKue)

PabGouas terpann PT
IIpoekr I1
JlenoBas urpa AN
Keiic-3amaua K3
3a4éT 3
JuddepenumpoBaHHbIid 3a4€T 3
DK3aMeH 6]




4.3a1aHud 1J19 OLIEHKHU OCBOCHHUSA JUCIHUTLIHHBI
4.1.3apaHus 1isl TeKylled aTrecTamum.

Paznean 1. IloBTOpeHHe Kypca MaTeMATHUKH OCHOBHOM IIKOJIbI

Tema 1.1

eab 1 321aun MATEMATUKHU NIPH OCBOEHHUH ClieNMAJIbHOCTH. Unciia u
BBIYHCJIEHUS

Bonpocs! 17151 yCTHBIX (IMCbMEHHBIX) OIPOCOB:

1. JlericTBUTENBHBIE YHCIIA.

2. [IpubnmkeHre AEMCTBUTEIBHBIX YMCET KOHEYHBIMU JAECATUYHBIMU APOOSIMHU.
3. IIpaBuiiO OKpYTJICHUS.

4. TlorpemHOCTH NPUOIMKEHUI U BBIYUCICHU.

Tema 1.2

IIpoueHTHBIC BHIYKMC/ICHHUSA. Y DPABHCHUS] M1 HEPABEHCTBA
Bonpocs! 17151 yCTHBIX (MMCbMEHHBIX) ONPOCOB:

1. IIpocThie MPOIEHTHI, pa3HbIE CIIOCOOBI UX BBIYUCICHUS

2. YMETb BBIYUCTATH MPOCTHIE MPOLEHTHI

3. JIuneitHbie, KBaApaTHbIE, IPOOHO-TMHEHHBIC YPAaBHEHUS
4. JIunelinble, KBaJIpaTHbIE, APOOHO-TMHENHbBIE HEPABEHCTBA

Tema 1.3.

IIpoueHTHBIE BHIYMCICHHUA B IPO(PEeCCHOHATBHBIX 3a1a4ax
Bonpocs 17151 yCTHBIX (IMCbMEHHBIX) ONPOCOB:

1. IIpocThi€ U CIOKHBIE MPOLEHTHI.

2.IlpolLieHTHBIE BBIUKCIIEHHSI B TPO(PECCUOHANBHBIX 3a/ladax

Tema 1.4

Pemrenue 3aga4. BxogHo# KOHTPOIb

Bomnpocs! AJ1s1 yCTHBIX (IMCbMEHHBIX) OIIPOCOB:
1.Beruncnenust u npeoOpa3zoBaHus.

2.YpaBHEHUS U HEPABEHCTBA.

3.I'eomeTpusi Ha IIOCKOCTH

Pa3znen 2

IIpsiMble M IVIOCKOCTH B MpocTpaHcTBe. KoopauHaThl M BEeKTOPHI B
NPOCTPAHCTBE

Tema 2.1. OcHOBHBIC IOHATHA cTepeomeTpun. Pacnonoxkenue npsiMbIX
IUIOCKOCTEH

Bonpocsl 1151 yCTHBIX (IMCbMEHHBIX) ONPOCOB:

1.OCHOBHBIE IOHSTHS CTEPEOMETPUH.

2. AKCHOMBI CTEPEOMETPHH.

3.ITepecekaromuecs, mapayielbHbIE U CKPEIIMBAIOIITUECS TIPSIMBIE.

4. Y101 MeXy NPSIMbIMU B POCTPAHCTBE.



5.IlepnieHIUKYISPHOCTD MPSAMBIX.
6.0OcHOBHBIE TPOCTPAHCTBEHHBIE (PUTYPHI

Tema 2.2. Ilapa/ieJbHOCTH NPSAMBIX, IPSIMOM U MJIOCKOCTH, IVIOCKOCTEMH
Bonpocs! 17151 yCTHBIX (MMCbMEHHBIX) ONPOCOB:

1.ITapannenpHble psMast U TockocThb. Onpenenenue. [Ipuznak. CBolicTBa.
2.I1apamnensnble mnockoctu. Onpenenenue. [Ipusnak. CBolcTBa.

3. TeTpasap u €ro 3JI€MEHTHI.

4 Ilapannenenumnen u ero 3neMeHTsl. CBOWCTBAa MPOTUBOIOJIOKHBIX I'PaHEN U
JAArOHAJIEN Napajuieenumneaa.

5. IlocTpoeHre OCHOBHBIX CEYEHHM

Tema 2.3. IlepneHIUKYISAPHOCTH NPAMBIX, IPAMON M INIOCKOCTH, IVIOCKOCTEH
Bomnpocs! AJ1s1 yCTHBIX (IMCbMEHHBIX) OIIPOCOB:

1 .IleprieHAuKyISIpHBIE TIPSIMBIE.

2. [lapannenpHble MpsiMble, NEPIEHANKYIISPHBIE K IUIOCKOCTH.

3.IIpu3Hak nepneHIUKYJJISIPHOCTH NPSIMOM U INIOCKOCTH

Tema 2.4. Ilepnenaukyasip 1 HaKJI0HHAsA. TeopemMa 0 Tpex nepneHINUKYJIsIPax
Bonpocs! 17151 yCTHBIX (MMCbMEHHBIX) ONPOCOB:

1.IlepnenauKyIsp U HAKJIOHHAS.

2. Teopema 0 Tpex mepHEHAUKYISIPaX.

3.YT10J MeXAy NPSIMOM U TUIOCKOCTBIO.

4.Yron Mexy IOCKOCTSIMU.

S.1leprieHANKYIAPHBIEC NIOCKOCTH.

6.PaccrosiHus B IpOCTpaHCTBE

Tema 2.5. KoopauHaThl M1 BeKTOPHI B IPOCTPAHCTBE
Bomnpocs! AJ151 yCTHBIX (IMCbMEHHBIX) OIIPOCOB:
1./lexkapTOBbI KOOPJIMHATHI B POCTPAHCTBE.

2. BekTopsbl B IPOCTPAHCTBE.

3. CnoxeHue ¥ BBIYUTaHUE BEKTOPOB.

4. YMHOXEHHE BEKTOPA HA YHUCIIO.

5. CkansipHOE NMPOU3BEAECHNE BEKTOPOB.

6. [IpocTreiimue 3a1a4u B KOOpAUHATAX

Tema 2.6. IIpsimblie ¥ IVIOCKOCTH B NPAKTHYECKHUX 3a/1a4axX

Bomnpocs! Aj1s1 YCTHBIX (IMCbMEHHBIX) OIIPOCOB:

1.B3auMHO€E pacnonoxkeHne NpsIMbIX B POCTPAHCTBE.

2.ITapanienbHOCTh NPSIMON U TJIOCKOCTH, HapaJUIEIbHOCTh INTIOCKOCTEM,
NIEPIECHINKYJIIPHOCTD INIOCKOCTEM.

3. PacnonoskeHne npsMbIX U IUIOCKOCTEN B OKPYKAIOIIEM MUpE (IIPUPOE,
aApXUTEKTYpPE, TEXHUKE).

4.PenieHne NpakTUKO-OPUEHTUPOBAHHBIX 3aa4



Tema 2.7 Pemienne 3axa4. IIpsiMble U II0CKOCTH, KOOPAMHATHI H BEKTOPHI B
MPOCTPAHCTBE

Bonpocs! 17151 yCTHBIX (MMCbMEHHBIX) ONPOCOB:

1.PacnionoxeHue npsMbIX U IIJIOCKOCTEW B IPOCTPAHCTBE.

2. IleprieHAUKYISIPHOCTD U MAPAJUIEIBHOCTD NPSMBIX U INIOCKOCTEN.
3./lexapToBBI KOOPAVHATHI B IPOCTPAHCTBE.

4. BekTopsl B IPOCTPAHCTBE.

4.CnoxeHre U BBIYUTAHUE BEKTOPOB.

5. YMHOX€HHME BEKTOPA HA YHCIIO.

6.Koopaunartsl BekTOpa

Paszpnea 3. OcHoBbI TpUroHOMeTpHUH. TpUroHOMeTpUYECKUE PYHKIUH
Tema 3.1 Tpuronomerpudyeckue (PyHKIHUU POU3BOJIBLHOIO YIJIa, YUCIA
Bonpocs! 17151 yCTHBIX (MMCbMEHHBIX) ONPOCOB:

1.Pannannas mepa yria.

2. IToBOpOT TOYKHM BOKPYT Hadajla KOOPIAHUHAT.

3. Onpenenenne cuHyca, KOCMHYCa, TAHI€HCA U KOTAaHT€HCA.

4. 3HaKu cHHYyca, KOCUHYCa, TAHT€HCA U KOTAHI'€HCa 110 YETBEPTSIM.

5. 3aBUCHMOCTb MEXAY CHHYCOM, KOCHHYCOM, TAHT€HCOM U KOTAaHT'€HCOM OJIHOT'O
Y TOTO K€ yIiia

Tema 3.2 OcHOBHBbIE TPUTOHOMETPUYECKHE TOXKIAECCTBA
Bonpocs 17151 yCTHBIX (IMCbMEHHBIX) ONPOCOB:

1. Tpuronomerpuyeckue TOKIECTBA.

2.IIpeoOpa3oBaHus NPOCTEUIINX TPUTOHOMETPHUUECKUX BBIPAKEHUIA.
3.CuHyC, KOCHHYC, TAHT€HC U KOTAaHT'€HC yTJIOB O U — O

Tema 3.3 Tpuronomerpuiyeckue (PyHKIUU, UX CBOCTBA U rpagukn

Bomnpocs! AJ151 yCTHBIX (IMCbMEHHBIX) OIIPOCOB:

1.06nacTh onpeneneHus ¥ MHOKECTBO 3HAUCHUI TPUTOHOMETPUUYECKUX (PYHKITUH.
2.U€THOCTh, HEYETHOCTh, TMEPUOJUYHOCTH TPUTOHOMETPUUECKUX (YHKIIUM.
3.CBoiictBa u rpaduku ¢GyHKIHHA Y = COS X, Y = Sin X, y = tg X, y = ctg X.
4.Cxatue U pacTssKeHHUe rpauKkoB TPUTOHOMETPUUECKUX (DYHKITHM.
5.IIpeobpa3oBanrie rpa)uKOB TPUTOHOMETPUUECKUX PYHKIIUI

Tema 3.4 OOparHble TPUTOHOMETPHYECKHE PYHKIMH
Bomnpocs! Aj1s1 YCTHBIX (IMCbMEHHBIX) OIIPOCOB:
OOpatHble TpuroHoMerpudeckue Gynkunn. Mx cBoiicTBa u rpaduxu.

Tema 3.5 TpuronomerpuyecKkue ypaBHeHUsI 1 HEPABEHCTBA
Bonpocsl 1151 yCTHBIX (IMCbMEHHBIX) ONPOCOB:
1.YpaBHenue COS x = a.

2.YpaBuenue Sin X = a.

3.YpaBHenue tg X = a, ctg X = a.



4.PenieHne TPUTOHOMETPUYECKUX YPABHEHHMI OCHOBHBIX THIIOB: MPOCTEUIINE
TPUTOHOMETPUYECKNE YPABHEHUS, CBOISIIMECS K KBAAPATHBIM., pEIIaeMbIC
Pa3JI0KEHNEM HA MHOKUTEIH, OJTHOPOIHBIE.

S.IIpocrenme TpUroHOMETPUIECKNE HEPABEHCTBA

Tema 3.6 Pemenue 3aga4. OCHOBBI TPUTOHOMETPHUM. TpUroHomeTpuyecKkmne
Gynxkumn

Bonpocsl 1151 yCTHBIX (IMCbMEHHBIX) ONPOCOB:

1.ITpeobpazoBanmie TPUTOHOMETPUIECKUX BBIPAKEHUH.

2.PemieHne TPUrOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB B TOM YHCIIE C
UCITOJIb30BAaHUEM CBOMCTB (DYHKIIMIT

Pa3znen 4. IlpouzBoanasi ¥ nepsoodpasHasi GQyHKIUU

Tema 4.1 IlousaTre npou3BoaHoii. PopmMyJibl U MPaBUJIA
aupdepenupoBanus

Bonpocs! 17151 yCTHBIX (MMCbMEHHBIX) ONPOCOB:

1 .Ilpupaiienrie apryMeHra.

2.Ilpuparnienuie pyHKIUH.

3.3agauu, NpUBOASIIME K MOHITHUIO POU3BOJIHOM.

4.0Onpenenenue Npou3BOIHON. AJTOPUTM OTBICKAHUS ITPOU3BOIHOM.
5.®opmynsl quddepenunponanus. [Ipasuna nuddepenurpoanus

Tema 4.2 [lonsiTue 0 HenpepbIBHOCTH PYHKIUHM. MeToa HHTEpPBAJIOB
Bomnpocs! Aj1s1 YCTHBIX (IMCbMEHHBIX) OIIPOCOB:

1.ITousATHE HENPEPHIBHON (DYHKIIMH.

2.CBoiicTBa HEMPEPHIBHON (DYHKLINH.

3.CBs13b MKy HEMPEPHIBHOCTHIO U U hepeHInpyeMOCThIO (YHKITUN B TOUKE.
4. AnropuTt™ penieHus HEpaBeHCTB METOJIOM HUHTEPBAJIOB

Tema 4.3 I'eomeTpuueckuii u GusnYecKHid CMbICJI POU3BOTHOM

Bomnpocs! AJ1s1 yCTHBIX (IMCbMEHHBIX) OIIPOCOB:

1.I'eomeTpryeckuii CMBICIT MPOU3BOTHON (PYHKIIUU — YTIIOBOM KOA(DPHUITEHT
KacaTelbHOH K TpaduKy QyHKIIUU B TOUKE.

2.YpaBHeHHE KacaTeNbHOU K rpaduKy (QyHKIIHH.

3.AJITOPUTM COCTaBJICHUS YPaBHEHHUS KacaTelbHOU K Tpaduky dyHkimm y=Ff(X)

Tema 4.4 MonoTroHHOCTh pyHKuMH. Touku 3KCTpEeMyMa

Bomnpocs! Aj1s1 YCTHBIX (IMCbMEHHBIX) OIIPOCOB:

1.Bo3pacranuie u yobiBaHUE (QYyHKIIUU.

2.3agaui HA MAKCUMYM 1 MUHUMYM.

3.Aaroput™m uccienoBaHus QyHKIMH U IOCTPOCHHUS €€ TpaduKa ¢ TOMOIIbIO
MIPOU3BOJHOM.

Tema 4.5 UccienoBanue GpyHKIUI U MOCTPOeHNE TPAaPUKOB
Bonpocs! Aj1s1 YCTHBIX (IMCbMEHHBIX) OIIPOCOB:



HccnenoBanue pyHKINKM HA MOHOTOHHOCTh U TIOCTPOEHHUE TPaduKOB

Tema 4.6 HauboJibee 1 HaMMeHbIIee 3HAYeHUS PyHKIIUU

Bonpocs! 17151 yCTHBIX (MMCbMEHHBIX) ONPOCOB:

1.Haxoxxnenne HanOoJIbIIEr0 U HAMMEHBILIET0 3HAYCHUN (PYHKITUH.
2.Iloctpoenue rpaduKoB ¢ UCIOJIH30BAHUEM allllapaTa MaTEMaTHYECKOTO aHAIHN3a

Tema 4.7 Haxo:kneHue onTUMAJILHOTO Pe3yJbTATa ¢ IOMOIIbIO TPOU3BOIHOM
B MPAKTHYECKHUX 3aa4ax

Bonpocsl 1151 yCTHBIX (IMCbMEHHBIX) ONPOCOB:

Haumensiiee u HanOounbiee 3HaueHUe QYHKIIUU

Tema 4.8 IlepBooOpasHas pynkuuu. [lpaBuiia HaxoxkAeHUA IEPBOOOPA3HBIX.
Bonpocs! 17151 yCTHBIX (MMCbMEHHBIX) ONPOCOB:

1.ITonsaTHe MHTETpasia u epBooopasHoi it GyHkiuu y=Ff(X).

2. Pemienue 3a1au Ha CBsI3b EPBOOOPA3HOM U €€ TPOU3BOTHOM.

3.Brruucnenue nepBooOpa3Hoi 1Sl TaHHON (HYHKIIHH.

4. Tabnuua dhopmy s HAXOKIEHUS TEPBOOOPA3HBIX.

5.IIpaBuna BeIYMCIEHUS TEPBOOOPA3HOMN

Tema 4.9 ILiiomaas KpuBoaMHeiiHON Tpaneuuu. ®opmyiaa Herworona —
JleiiOHuua

Bonpocs 17151 yCTHBIX (IMCbMEHHBIX) ONPOCOB:

1.3amaun, npuBOAAIIME K MOHATHUIO ONPEAECIECHHOTO MHTErpajia — O BBIYUCIIEHUU
IJIOIIAIA KPUBOJIMHENHON TPANlCNH.

2.1lonsTHE ONIPEAENEHHOTO NHTETPAA.

3.'eomeTpuueckuii u GU3NYECKUI CMBICH OMPENEICHHOTO HHTErpaa.

4. ®dopmyna HeroTona — JleiOnma.

5.Pemenue 3a1a4 Ha MpUMEHEHNUE UHTETpalia JJis BBIYUCICHUS (PU3NUECKUX
BEJIMYMH U IUIOLIAIEH

Tema 4.10 Pemenne 3agau. [IpousBognasi u nepBoodpasHas pyHKIIUH.
Bomnpoch! AJis1 yCTHBIX (IMCbMEHHBIX) ONPOCOB:

1.®opmynsl U ipaBuia AU GepeHIupOBaHUS.

2.UccnenoBanue PyHKIUIA ¢ TOMOIIBIO IPOU3BOIHOM.

3.HauOonbliee 1 HauMeHbllIee 3HAaUCHUS PYHKIUU.

4.BpluucieHue nepBooopa3zHou.

5.Ilpumenenue nepBooOpazHOn

Pazgen 5. MHOrorpaHHMKHY ¥ TeJia BpalleHUs

Bonpocsl 1151 yCTHBIX (IMCbMEHHBIX) ONPOCOB:

Tema 5.1 lIpusma, napanienenumnea, Kyo, TUpaMuaa U UX ce4eHUs
1.ITpu3ma (HaknoHHAs, IpsiMasi, MPaBUIIbHAS) U €€ SJIEMEHTHI.
2.Ilapannenenunesn. CBoWCTBa MPSAMOYTOIBHOTO Mapasuienenumena. Kyo.
3.IIupamuna u e€ snemenTtsl. [IpaBunbHas nupamuga



Tema 5.2 IlpaBuabHbIE MHOTOTPAHHUKHU B )KM3HU

Bonpocs! 17151 yCTHBIX (IMCbMEHHBIX) ONPOCOB:

1. Ilnomans MOBEpXHOCTH MHOTOTPAHHUKOB.

2. IIpocrteiimre kKOMOUHAIIMM MHOTOTPAaHHUKOB.

3.BrruncieHue 31eMEeHTOB TPOCTPAHCTBEHHBIX QPUTYD (pEOpa, AMaroHasu, yribl).
4 .IlpaBUJIbHBIE MHOTOTPAHHUKH.

Tema 5.3 ImauHAp, KOHYC, LIAP ¥ UX CEYCHUS

Bonpocs! Aj1s1 YCTHBIX (IMCbMEHHBIX) OIIPOCOB:

1.Hununnp, konyc, chepa u map.

2.OCHOBHBIE€ CBOMCTBA MPSIMOTO KPYroBOTO [MUJIWHAPA, MPSIMOTO
KpyroBoro konyca. 3.1300paxxeHue Tea BpalleHus Ha MII0OCKOCTH.

4 IlpencraBieHne 00 yCeUEHHOM KOHYCE.

5.Ceuenus KOHYCa (HapaJ'IJ'ICJIBHOC OCHOBAHHUIO M IIPOXOIAIICC YCPC3
BEPILUHY), CEYCHUS TUIMHIpa (MapaJJIEIbHO U NEPIEHAUKYISIPHO OCH),
CECUCHUIX I1apa.

6.Pa3BépTKa UIMHApPA U KOHYCa

Tema 5.4 O0beMbl U IJIOIIAAH IOBEPXHOCTEN TeJI
Bonpocsl 17151 yCTHBIX (IMCbMEHHBIX) ONPOCOB:
1.00BpeM mpsAMOYTOJIBHOTO Mapajuieenuneaa.

2. O6bem kyba.

3.00beMbl IPAMOM TPU3MBI M LILJIMHPA.

4.00beMbl TUpaMUIbl U KOHYCA.

5.00neM mapa

Tema 5.5 Ilpumepsl cumMMeTpuil B ipogeccuu

Bomnpocs! AJ151 yCTHBIX (IMCbMEHHBIX) OIIPOCOB:

1.IToHsiTHE O CUMMETPUHU B IPOCTPAHCTBE (LIEHTPAJIbHAS, OCEBast, 3€PKaJIbHAS).
2.0060011eH1e MPECTAaBICHUN O MPaBUIBHBIX MHOTOTPaHHHKAX (TeTpasiap, KyoO,
OKTa’/Ip, A0JEKAdP, UKOCAIP).

3.IIpumepsl cuMMeTpuUid B IpoQeccumu.

Tema 5.6 Pemienune 3apa4y. MHOrOrpaHHUKHM U TeJIa BpallleHUs!
Bomnpocs! Aj1s1 YCTHBIX (IMCbMEHHBIX) OIIPOCOB:
OO0beMbl 1 TIOLAAN TOBEPXHOCTH MHOTOTPAHHUKOB U TEJI BpaIICHUS.

Pa3znen 6. Ctenenn u kopuu. CteneHHas, noka3areJbHasi U
Jorapupmudeckasi yHKUMHU

Tema 6.1 Crenennas pynkumus, ee cBoiicTea. [IpeodpazoBanue BbIpakeHuil ¢
KOPHSAIMHU N-0M CTENEHH.

Bonpocsl 17151 yCTHBIX (IMCbMEHHBIX) ONPOCOB:



1.ITonsiTne KOpHA N-0M CTENEHN U3 AEUCTBUTEIBHOTO YHCIIA.

2.Dynkmun y = VX uX cBOICTBA U rpaduKL.
3. CBoiicTBa KOpHS N-0i CTEIICHH.
4. TIpeobpazoBaHue UppaMOHATBHBIX BBIPAXKEHUH.

Tema 6.2 CBoiicTBa CTeNeHU C PAMOHAJIBHBIM H I€HCTBUTEIbHBIM
MOKAa3aTeJIsIMH

Bonpocs! 17151 yCTHBIX (MMCbMEHHBIX) ONPOCOB:

1. CtenieHs ¢ paliiOHAIbHBIM [TOKA3aTEIEM.

2. CrenenHble (DYHKIIUHU, UX CBOMCTBA U TpaduKu

Tema 6.3 Peienue uppanuoHaabHbIX YPABHEHUMN
Bomnpocs! Aj1s1 YCTHBIX (IMCbMEHHBIX) OIIPOCOB:
PaBHOCMIBHOCTBE pPpALIMOHATIBHBIX YPABHEHUN. METOBI X PEIICHUS.

Tema 6.4 Iloka3zareabHast pyHKuus, ee cBoiicTpa. IlokasareabHble
YPABHECHHUS M HEPABEHCTBA

Bonpocs! 17151 yCTHBIX (MMCbMEHHBIX) ONPOCOB:

1.CreneHns ¢ NpOU3BOJIBHBIM ACHCTBUTENBHBIM [TOKA3aTEIEM.

2.0mnpeneneHne noka3areabHON (PyHKIINY U €€ CBOMCTBA.

3. IIpuMeHeHne noka3aTeIbHON QYHKIIUH.

4 .PemreHne nMoKa3aTebHBIX YPABHEHUM METOOM YPaBHUBAHHUS IOKA3ATENEH,
METO/IOM BBEJICHHSI HOBOW MEPEMEHHOM, PYHKIIMOHAIBHO-TPa(pUUEeCKUM METOJIOM.
5. Pemenune nokasaTenpHbIX HEPABEHCTB

Tema 6.5 Jlorapugm umncaa. CpoiicTBa jorapupmos
Bomnpocs! Aj1s1 YCTHBIX (IMCbMEHHBIX) OIIPOCOB:
1.JTorapu¢m yucna.

2.CBoiicTBa jgorapugmoB.

3. Oneparus jJorapupMUpOoBaHUs

Tema 6.6 Jlorapupmuueckas pyHkumus, ee cBoiicTpa. Jlorapupmudeckue
YPABHEHMNSI, HEPABEHCTBA

Bomnpocs! AJ1s1 yCTHBIX (IMCbMEHHBIX) OIIPOCOB:

1.JTorapudpmuueckast pyHKIHUS U €€ CBOIMCTBA.

2. Tlonsitue norapu(MuUdYecKoro ypaBHEHHUSI.

3.0nepanus MOTCHIIMPOBAHUS.

4. Tpu OCHOBHBIX METOJIa PEIICHUS JOTapu(PMUUIECKUX YPaBHCHUI:
GbyHKIIMOHATBHO-TpaPUIECKU, METO/T TOTEHIIMPOBAHUS, METO/ BBEICHUSI HOBOM
nepeMeHHoi. 5.Jlorapudmudeckre HepaBeHCTBA

Tema 6.7 Jlorapu¢gmbl B IpUpPoO/Ie U TEXHUKE
Bonpocsl 1151 yCTHBIX (IMCbMEHHBIX) ONPOCOB:



1.ITpumenenue norapudma.
2.Jlorapudmuueckas cnupaib B pupoje. Ee MmareMaTuueckue CBOMCTBA

Tema 6.8 Pemenne 3angau. CrenenHas, nokasarejabHas v Jorapupmuyeckas

Gynkumn
Bonpocs! 17151 yCTHBIX (MMCbMEHHBIX) ONPOCOB:

CremnenHasi, mokazaTenbHas 1 Jiorapudmudeckas pyHkuuu. Pemienne ypaBHeHUH.

Pa3znen 7. J1eMEeHTDI TEOPpUMN BepOHTHOCTeﬁ U MaTeMaTHYeCKOH CTATUCTHKH

Tema 7.1 CoObiTHE, BepOATHOCTDH COObITHA. CIl0:KeHHe M YMHOKEHHe
BEPOSATHOCTEH

Bonpocsl 1151 yCTHBIX (IMCbMEHHBIX) ONPOCOB:

1. CoBMECTHBIC I HECOBMECTHEIC COOBITHS.

2. Teopembl 0 BEpOSTHOCTH CYMMBI COOBITHM.

3.YciaoBHas BEpOATHOCT.

4.3aBHCHUMBIC 1 HE3aBUCUMEBIC COOBITHSI.

5. TeopeMbl 0 BEpOSITHOCTH MPOU3BEICHUS COOBITUI

Tema 7.2 BepossiTHOCTH B IPO(heCCHOHAIBHBIX 3a1a4aX
Bonpocsl 17151 yCTHBIX (IMCbMEHHBIX) ONPOCOB:
1.OTHOCUTENBHAS YacTOTa COOBITHUS, CBOMCTBO €€ YCTOMYHUBOCTH.
2.CTaTUCTUYECKOE OIPEICIICHUE BEPOSITHOCTH.

3.011eHKa BEPOSITHOCTU COOBITHS

Tema 7.3 luckperHas cjay4ailHasi BeJIMYMHA, 3aKOH ee pacnpe/aeseHust
Bomnpocs! AJ1s1 yCTHBIX (IMCbMEHHBIX) OIIPOCOB:

1.Buapl ciiydaliHbIX BEJIMYMH.

2. OnpeneneHne TUCKPETHON CITy4YailHOM BETMYUHBI.

3.3aKoH pacnpeesieHus AMCKPETHOM CIydailHOW Ben4uHbL. Ee uncnoBbie
XapaKTEPUCTUKU

Tema 7.4 3agayu MaTeMaTHYECKON CTATUCTHKHU
Bomnpocs! Aj1s1 YCTHBIX (IMCbMEHHBIX) OIIPOCOB:
1.IlepBuunas 06pabOTKa CTATUCTUYECKUX TAHHBIX.
2.YucnoBble XapaKTepUCTUKH (cpeaHee apudmeTrnieckoe, MeuaHa, pa3max,
JACTIEPCHUST).

3. PaboTa c Tabnuiiamu, rpadukamu, 1uarpaMmmMamu.

Tema 7.5 JjieMeHTHI TEOPUH BEPOSATHOCTEN U MATEMATHYECKON CTATUCTUKH

Bonpocs! Aj1s1 YCTHBIX (IMCbMEHHBIX) OIIPOCOB:



1. Buasl coObITHIA, BEPOATHOCTH COOBITHIA.
2.CnoxeHne U yMHOKEHHE BEPOSTHOCTEH.
3. JluckpeTHas cirydaifHasi BEIMUKHA, 3aKOH €€ paclpeieIeHUs.

4.3&,[[8,‘11/1 MaTEMaTHYE€CKOM CTaTUCTUKH.



KommuiekT 3aganuii 1151 KOHTPOJIbHOM padoThI

Paznen 1. IloBTOpeHue Kypca MaTeMaTHKH OCHOBHOW HIKOJIbI
Tema 1.4 Pemenue 3a1a4. BxogHoi KOHTPOJIb
KourpouabHas padora

Nel

1. Peuuth HEpaBEHCTBO rpadUyECKU:
x+y+1>0

x+y-3<0

<X+120

x—-3<0

2. Peumts cucremy no popmynam Kpamepa:
3Ix-y+4=0

3y +x=-4

A

3. Pemmth cucTeMy MOOBIM CIIOCOOOM:
15x+7y 3x-y 1
6 4
10—y

3X =2-y

4. BBIIII/ICJII/ITB OHpGI[GJII/ITeJIL:
2° tg? 60°
34125  sin30°

5. Pemuth HepaBeHCTBO:
|3x+6 |> 9

Ne2

1. Pemuth HEPaBEHCTBO rpadUUECKHU:
Xx-y+2>0
x—y-1<0
y+12>0
y—-3<0
2. Pemmts cucremy o gopmynam Kpamepa:

x—2y=11
2y +3x-9=0

3. Pemuts cucremy Jr00bIM CIIOCOOOM:
3X-=5y Xx+2y

3 6
7x —-10y= 62

10




4. Berauciante onpez:eﬂmenb:
4 3216
10cos60° tg 45°

5.PemmTh HEpaBEHCTBO:
|2x -4 |<6

Pa3zgen2 IIpsiMble M IVIOCKOCTH B NPOCTpaHCcTBe. KOOpAMHATHI M BEKTOPBI
B IIPOCTPAHCTBE

Tema 2.7 Pemrenue 3agau. IIpsimbie U MJI0CKOCTH, KOOPAMHATHI U BEKTOPHI B
NMPOCTPAHCTBE

KourpouabHas padora
Bapuant Ne 1

1. TToctpouts ceuenne kyoa ABCDA1B1C1D1 miockoctsio, npoxossineii uepes
nauaroHaib HwxkHero ocHoBanus AC u Touky, jexainyro Ha peope A1B1,

2. K mnockoctu npsamoyronsaoro tpeyroasarka ABC (< C- npsmoit) B Touke C
BoccranoBieH nepnenaukynsp CD, pasusiit 7/16 am. Onpenenuts JmuHy

runorenysst AB, ecrm DA= DB = 19/16 gm.

Bapuant Ne 2

1. TToctpouts ceuenne kyba ABCDA1B1C1D1 nmnockoctsio, mpoxoasmeit
uepes quaronans Bepxuero ocnosanuss A1C1 u cepenuny 6okosoro pedopa CCu.

2. B mpeyromsanke ABC nano: AB =13 ecm, BC = 14em, AC = 15¢m. 13
BEPLIMHLI A BOCCTAHOBJIEH K IIOCKOCTH TPEYTOJILHUKA TIEPIIEHIUKYJIAP
AD = 5c¢cMm. Haiitu paccrosaue ot Touku D no croponst BC.



Paznen 3. OcHoBbI TpUronoMerpuu. TpuroHomerpudeckue PyHKIUUH
Tema 3.6 Pemienue 3aga4. OCHOBBI TPUTOHOMETpUM. TpUroHoMeTpuUyecKmne
Gynxkumn

KonTposabnas pabora

Bapuant Ne 1
1. Pemuth ypaBHEHuUE:

2sin?x+3cosx-3=0

2. YOpOoCTUTh
(sin X + cos X)?
1+ sin 2x

3. IIpeobpa3oBath B MpoM3BEICHNUE:
sin 7 X - sin 5x
sin 7 X +sin 5x

4. Pemth ypaBHEHUE:
COS X + C0S 3X = CO0S 2X

5. Pemuts ypaBHeHue:
COS 4x coS 2X = C0S 5x cos X

Bapuant Ne 2
1. Pewmmnth ypaBHEHUE:

cos?Xx -2sinx +2=0

2. YOpoCTHTb:

1-sin X

0 .. 0
COS ——SINn—)?2
(cos 2-sin2)

3. IIpeoGpa3oBaTh B MPOU3BEICHUE:
C0S 6X - cos 4X
C0S 6X +cos 4x

4. PewmuTh ypaBHEHHE:
sin 3x = sin 2x - sin X

5. Pewmwuts ypaBHeHue:
sin X sin 7x = sin 3x sin 5x



Pasnen 4. IlpousBoanasi u nepBooOpasHast pyHKIUM
Tema 4.10 Pemenue 3agau. IIpousBoanasi u nepBoodpasnasi pyHKUuM

KonTpoabnas pabora

Ne 1

1. HaliTi mpown3BoaHbIE CleAYIOMUX (DYHKIIHN:

41+2x
) Y=o

6) y=e\¥3

5 y=31-5x"

2.BBIYuCIuTh MHTETPAITB:

sin xdx 3y —1
2C0SX+3 5 I9x2—6x+1

O e N |

a)

Ne 2

1. HailiTi mpou3BoaHbIE CIEAYIOMUX (YHKIIHIA:

3-0.2x)\
) Y=In{ 3 02x
6) y: 9T2 x3-3 x2-4

2
B) y: 31/i4—3)(5 '

2.Beraucnuthb HUHTCT'paJibl:

T

2
Iﬁn3xcosxdx I

! [ g
a) 4 0) 2X —3



Pasznes S. MHOTrOrpaHHMKY M TeJ1a BpaLlleHUs
Tema 5.6 Pemienue 3aga4. MHOrOrpaHHMKY M TeJIa BPallleHUsI
KonTpoabnas pabora

Bapuant Ne 1

1.3mepenus npsaMoyrojibHOTO MapajijieenuIena OTHOCATCS Kak 2: 7: 26, nuaroHaib
napajuienenunena pasHa 81 cm. Haiitu o0beMm.

2. Ioctpouts ceuenue kyoa ABCDA1B1C1D1 mnockocTbio, MpoxXoasiei uepe3 IuaroHalb
HKHero ocHoBaHus AC U TOUKYy, JIeKanlyro Ha peope A1B1.

3. Haiitu 00bemM paBHOCTOPOHHETO KOHYCA, €CJIM €r0 BHICOTA paBHA 3 M.

Bapuant Ne 2

1. Beicora mmnnnapa Ha 10 cM Gonbliie paanyca OCHOBaHUS, a IJIOUIA/Ib MTOJIHOM MOBEPXHOCTH
2
paBua 14411 cm” . Onpeaenutb 00bEM IIIMHIIPA.

2. B npssMoyroipHOM Napajuiesenuieie CTOPOHb OCHOBaHUM OTHOCATCS, Kak 7: 24, a muiomanp

2 (3
JUaroHaJIbHOro CCYCHUsA paBHA 50 &M BBEIYHCIUTH Iiomaab OOKOBOI ITOBCPXHOCTH.

3. CTOpOHBI OCHOBAaHMI MPAaBUIILHON YETHIPEXYTOJIbHON yCeUeHHON nupamuabl paBHbl 10 u 2 1M, a
BbicoTa ee 2 nM. Halimure 60koBOE pedpo mupamMu/IbI.

Paznen 6. Crenenu u kopHu. CTeneHHasi, noKa3aTejJbHass U

JorapupmMudeckas PyHKUMHU
Tema 6.8 Pemienue 3agau. CreneHHas, nokasarejabHas U JorapupmMuieckas

GyHkuun
KourpouabHas padora
Ne 1

Pemiuth ypaBHeHus:
1) 6° =216

2) 5¥1+5x=750

1
3) > Ilg (x -3) +1g v20+2 =g (x+1)
4) x'"*1=100

5) 29°1=05"



Ne 2

Pemiuth ypaBHeHus:

1) /128 =2%
2) 2xt2.2x1=728

1
3) Iogz(2"+3)+Iogz(2"-3):-|0g27

4) x'%=100x
1 4

lgx — | —

5) 9'%= 3

Pazgea 7. JjieMeHTBHI TEOPHHU BEPOATHOCTEH M MATEMAaTHYECKOM
CTATUCTUKH

Tema 7.5 JjieMeHTBI TEOPHH BEPOATHOCTEH U MATEMATHYECKOM CTATUCTUKH
Kounrpouabnasi padora

Bapuanr 1

3amaya 1. B 3-x u3 10 mpo6 KpoBM HETOCTATOUHBIN YPOBEHb FeMOTIO0MHA.
JlaGopaHT AJis aHaNM3a B3sU1 yeThipe npoObl. KakoBa BeposTHOCTB, UTO B 2-X U3
OTOOpaHHBIX MPOO YPOBEHB T€MOTIIOOMHA B HOPME; XOTs ObI B OJTHOM ITpoOe
HEJOCTAaTOYHBIA YPOBEHBb reMOTJIo0nHa?

3agauva 2. Ha onbITHOM 1OJIE MOCESUIN TPU CEMEHU, BEPOSTHOCTD BCXOKECTH
171 Hux cootBeTcTBeHHO 0,8; 0,9 u 0,7. KakoBa BEpOSITHOCTB, UTO B30KMIYT POBHO
JIBa CEMEHU; 0oJiee OTHOTO CEMEHU?

3amaua 3. Tpu cTanka paboOTarOT HE3aBUCUMO JAPYT OT ApYyra.

BeposiTHOCTB TOTO, 4TO HE MOTpeOyeT Hamaaku |

craHok, paBHa 0,9; Il cranok — 0,6; III cranok — 0,7.

BbrancauTh BEpOSTHOCTH TOTO, YTO TOJIBKO OJUH

CTaHOK MOTpeOyeT HaNAIKU: XOTS ObI OJJUH CTaHOK

noTpedyeT HalagKu.

Bapuanr 2

3azmaya 1. B Tpéx ypHax comepikarcs Oenble U YepHBIE IIAPhI, IPUYEM B

nepBoil — 3 Oenbix U 1 YCpHBIN, BO BTOPOIl — 2 OebIX U 3 U€pHBIX, B TPEThEH — BCE
mapel O6enble. M3 Hayraj BeIOpaHHOM ypHBI Hayaauy BeiOupatot 1 map. Haittu
BEPOSITHOCTU CIAEAYIOMMX COOBITUI: 1) B3ATHIN 1mI1ap okaxkeTcst OenbiM, 2) 1map B3sIT
U3 TPEThEN YPHBI, €CIIU U3BECTHO, YTO OH OKa3ajcs OeJbIM.



3anaya 2.. UrpanpHas kocth noadpouieHa 10 pa3. Haiitu HauBeposiTHeiiiee
Yuco k BeimageHnii eIMHUIBI B 3TOM CIy4ae U BEPOSITHOCTb TOT'O, UTO €AMHUIA
BhITIazieTk pas

3anaya 3. 13 necatu 6uneToB 4 BeIMIphIHBIX. [[pruobpeTtaeTcs

yeThIpe Omnera. KakoBa BeposSTHOCTB TOTO, YTO: XOTSA

ObI OIMH M3 HUX HEBBIMTPHIIIHBIN; HE MEHEE TPEX

BBIMTPBIIIHBIX; BCE BHIUTPHIIIHBIE?

Kourpomupyemsoie komrereHun. OK 1, OK2.0K3.0K4 ,0K5,0K6, I1K1.1, I1K1.3,
[MK2.1 I1K3.1.11K3.2

Kpurepun oreHku:

«OTIIMYHO»- 3aJaHUEe BBHITIOJHEHO B moJHOM 00béMe Ha 100%, Marepuan
MOJHOCThIO COOTBETCTBYET TEME, M3JI0OKEHHE YETKOE, OTBETHl HAa BOMIPOCHI
HCUEPIBIBAIOIITHE.

«XOopouio»- 3agaHue BbIMOJHEHO Ha 70%, W3I0KEHHWE HETOYHOE, CTYACHT
3aTPyAHSAETCS MPU OTBETAX ..

«YJIOBJICTBOPUTEIIBHON»- 3aJlaHue BbINOJHEHO Ha 40-50%, u3nokeHue marepuaia
BBI3BIBACT 3aTPYJIHEHUE, OTBETHI HA BOIPOCHI 3aTPyAHEHHBIC WJIK OTCYTCTBYIOT.
«HEYJIOBJIETBOPUTEIILHO» - 33JIaHUE HE BBHITIOJIHEHO B MOJHOM 00BEME.




IIpakTH4yeckue padoTbl
Tema 1.3.
IIpoueHTHBIE BHIYUCIEHHUS B TPO(ecCHOHAIBHBIX 3aa4axX
IIpakTnueckoe 3ansaTue Nel
[IpocThie u ciaoxkHbIe NpOLEHTHI. [IporeHTHBIE BBIUUCIEHUS B TPOGECCUOHATBHBIX
3aJ1ayax

3agaua Nel 3apaua: Ilpenmpusitue usrotoBmwio 3a kBapTtan 500 HacocoB, u3
KOTOphIX 60 % MMenu BBICHIYIO KaTeropuro kadectBa. CKOJIBKO HACOCOB BbICIIEH
KaTeropuu KauecTBa U3TOTOBUWIIO IIpeAnpusiTue?

3agauaNe2 Yuenuk npoumutan 138 crtpanun, uto coctaBiser 23 % umncia Bcex
cTpaHull B KHUTre. CKOJIBKO CTpaHUIl B KHUTE?

3agaua Ne3 : 13 200 apOy30B 16 okazamuck He3penbiMu. CKOJIBKO MPOLIEHTOB BCEX
apOy30B COCTaBUJIM He3peJbie apOy3bl?

3amaua Ned4: Jlns mnpuroroBieHust (Qapiia B3sUIM TOBSIUHY W CBUHUHY B
otHomeHuu 7:13. Kakoit npoueHT B (apiiie coctaBisgeT CBUHHHA?

3amaua No5: A6noku npu cymike TepsitoT 84% cBoeir macchl. CKOJTBKO CYIICHBIX
0710k nosyuntes u3 300 kr cBexux?

Tema 2.6. IIpsimble ¥ IVIOCKOCTH B MPAKTHYECKHUX 32/1a4aX

IIpakTHyeckoe 3ansaTHe No2

B3auMHoe pacronoxeHue npsMbIX B NpocTpaHcTBe. [lapamiensHOCTh NpAMOn U
IUIOCKOCTH, NapaJyIeNbHOCTh IJIOCKOCTEH, MEPHEHANKYJISAPHOCTh IUIOCKOCTEH.
PacnonoxeHnue mpsAMBIX M IUIOCKOCTEH B OKpyXarouieM Mupe (mpupone,
apXUTEKType, TEXHUKE). PelieHne npakTHKO-OpUEeHTUPOBAHHBIX 3a]1ay.

3agauaNel U3 Touku B He nexamieil B MIOCKOCTA OMYCTUTh NEPIEHIUKYJISAP B
TOYKY MepeceyeHus JuaroHasieii pomoa, exaniero B IOCKOCTH .

3amauaNe2 UM3o6pa3uth miockocTh o. [Ipsmas AB mepecekaeT 3Ty MIOCKOCTb.
[IpoBecTr NepneHANKYISAPBI U3 TOYEK HA IUIOCKOCTh, YKa3aTh MPOCKUUIO MPSIMOMN
AB.

3agauaNe3 U3 BepmimHBI NpPSMOro yria, BOCCTAHOBJIEH NEPNEHIUKYJSAP K €ro
IJIOCKOCTH JuyMHOM 35 cM. Haligute paccTtositHue OT KOHAa MEePHEHIUKYIsipa 10
TMIIOTEHY3bI, €CJIM KaTeThl paBHbI 15¢cMm u 20cM.

3apgauaNe4 A m B — TOUKM, pacnoJIOKEHHBIE 110 OJIHY CTOPOHY IIOCKOCTH. AC U
BD- nepnenauxynspel Ha 3Ty miockoctb. AB=20cm, AC=27cM. Beruucmuthb
paccTtostHre Mexty Toukamu C u D.

3agauaNe5 CTOpOHBI NPSIMOYTOJIbHUKA paBHBI 9cM 1 8cM. 13 04HOI BEpIIMHBI
MPSIMOYTOJIbHUKA BOCCTAHOBJICH K €r0 MIIOCKOCTH MEPHEHAUKYIISP, paBHBIN 12¢M.
Haiinure pacctosiHuE OT KOHIA TIEPIICHIUKYJISIpA 10 OCTAIBHBIX BEPIIUH
MPSIMOYTOJIbHHKA.



3agauaNe6 Ortpesok miuHOM 10cM nepecekaeT MmI0CKOCTh; KOHIbI €r0 HaXOAsTCs
Ha pacCTOSTHUU 3CM U 2 CM OT IJIOCKOCTH. HaiiTu yron Mexay NaHHBIM OTPE3KOM
U TUIOCKOCTBIO.

Tema 4.7 Haxo:xxaeHne onTUMAJIBHOTO pe3y/bTaTa ¢ MOMOUILIO MPOU3BOAHOI
B IPAKTHYECKHUX 3a7a4ax

IIpakTHyeckoe 3ansaTHe Ne3

Haumensiiee u HanOounbiee 3HaueHUe QyHKITUU

I Bapuanr II Bapuant
1. ccnenoBaTh Ha SKCTPEMYM (QYHKIIUIO:
y=xk-1¥ y=2xk - 2F
2. OnpenenuTb SKCTpeMyM (QYHKITUH 2. OnpenenuTs 3KCTPEMYMbI QYHKIIUH
fo)=¥x* f&)=vx*
Haiinure HaubombIiiee 1 HAMMEHbIIIEEe 3HAYCHUE (PYHKITUU:
y = x3-3x243x+2 na otpeske [2;5] y = x*-4x2+2x-1 na orpeske [2;3]
4. Kakue U3 naHHbIX PYHKIIUN HE 4. Kakue u3 1aHHbIX QYHKIIUN HE
MMEET KPUTHUECKHUX TOUCK UMEET KPUTUUIECKUX TOUCK
a) y=x*+2x*+6 a) y=x3+x%-2
6)y =X —vx 6) Yy =VvX+x
B) Y = 3X + 7VX B) Y =X +¥x
') TAKOM HeT. ') TAKOH HET.

Tema 5.3 lnauHAp, KOHYC, LIAP U UX CEYCHUS

IIpakTuyeckoe 3ansitue Ned

[umuaap, konyc, cdepa u map. OCHOBHBIE CBOWCTBA MPSAMOTO KPYrOBOTO
WIMHApPA, TPSAMOT0 KpYyroBoro KoHyca. M3o0paxeHue Ten BpalleHUs Ha
wiockoctd. IlpencraBnenne 00 yceu€éHHoM koHyce. CedeHus KOHyca
(mapasuiesIbHOE OCHOBAaHUIO M MPOXOJSIIEE YEPE3 BEPIUMHY), CEYEHUS LIWJIMHIPA
(mapajuienbHO U MEPIEHANKYIISIPHO OCH), CeUeHUsIX miapa. Pa3BépTka munuHapa u
KOHycCa

3apanme Nel. Hailt cTouMOCTh MeTallIMyeckor TpyOsl, JuinHa Kotopoi 10 M, a
BHYTpeHHMI auaMetp pased 30 cM, eciu 1 m? TpyOsI crout 800 py6ieii.

3aganme Ne2. Halitu miomaap MOJHOM MOBEPXHOCTH BBITOUCHHOM JeTalud B
dbopme KOHyca, €clii TUIONIaJh €r0 OCEBOTO CEYCHHS M3BECTHA W paBHA 12 M2,
MpUYeM BbICOTa U3aenus paBHa 10 cMm.



3apnanmne Ne3. M3 3arotoBku B opMe yCEUEHHOTO KOHYcCa ¢ oOpasytomiei 14 cwm,
BbicOTOM 10 cM M paauycoM BEpPXHEr0 OCHOBaHUS § CM BBITOUMIM JAETallb
chepuueckoil popMbl paguyca 5 cM. Berancnure miomaay nojJHON MOBEPXHOCTH
3arOTOBKU U TOTOBOTO U3/IEIHS.

3ananme Ned4. U3 3arotoBku B ¢dopme IWIMHApPA BbICOTOW 13 cM, paamycom
OCHOBaHUS 9 CM BBITOUMIIHN U3Jenne B (opMe yCEUeHHOro KOHyca BhICOTOM 11 cM,
JIMHOM oOpa3zytomieid 12 cm, paaumyca HUXKHero ocHoBanus 9 cm. Hailinute
IUIOLIAAb IOJIHOM ITOBEPXHOCTM 3aroTOBKM M rortoBoro wusmaenus. CrenaTth
YEPTEKU.

3aganme NeS. BerYuciuTh CTOMMOCTh CTAIBHON KOHCTPYKIIMH, U3TOTOBJICHHOHN B
dhopme yceueHHOT0 KOHYCa BBICOTON 3 M M paJiInyCOM HUXKHETO OCHOBAHUS 2 CM, C
IJIOIIABI0 0CceBOro ceueHus 7,5 M2, eciu 1 M2 cramu crout 1000 py6neii. Cuenats
YEPTEKH.

Tema 5.5 Ilpumepsl cuMMeTpHii B Ipogeccun

IIpakTHyeckoe 3ansitue Ned

[ToHsiTHE O CUMMETPUHU B MMPOCTPAHCTBE (LIEHTPAJIbHAS, OCEBAsI, 3€pKaIbHAas).
O0600111eH1E TPEACTaBICHUN O TPABUIIbLHBIX MHOTOIpaHHUKAaX (TeTpas’p, KyoO,
OKTadJIp, NOoAeKadip, ukocasip). [Ipumepsl cummerpuit B mpodeccuu

I Bapuaunt

1. Tlpu 3epkanbHON CUMMETPUU IpsiMasi @ 0TOOpa)kaeTcs Ha MPAMYIO a1 .
JlokaxuTe, 4TO MPAMBIE @ U a1 JIeXKAT B OJHOM MIIOCKOCTH ( IpAMbIE @ U
@1 TapaJjieyibHBI ).

2. llpu 3epkajabHON CUMMETPUH OTHOCHTEIHHO IJIOCKOCTH O TIOCKOCTH 3
O0TOOpakaeTcs Ha MIOCKOCTh P . Jlokaxkure, uro ecnu 3 || a,To P1 || a.

3. Jlokaxkute, 4TO MpH MapaJlieTLHOM MepeHOoCce Ha BEKTOp p, rae p # 0, npsimas
, HE TlapaJuiebHasl BEKTOPY P U HE CoJieprKalasi 5TOT BEKTOP, OToOpakaeTcsl Ha
MapaUIENBbHYIO €U TIPSIMYIO.

4. B npaBWIbHON YETHIPEXYTOIBHON TUpaMuU/Iie CTOPOHA OCHOBaHUs paBHa 10cM, a
BbIcOTa 12cM. HaliuTe niomiaab NOJHON MOBEPXHOCTH TUPAMU/IBI.



I1 Bapuaur

1. Ilpu 3epKaybHON CUMMETPHUH MpsiMasi @ OTOOpaXKaeTcs Ha MPSIMYIO a1 .
JlokaxuTe, 94TO MPSIMBIC U @1 JIKAT B OJJHOU MJIOCKOCTH ( TIPSIMBIE a U
a1 TIEpeCceKaroTCs ).

2. Ilpu 3epkajabHON CUMMETPUH OTHOCUTEIHHO MJIOCKOCTH O TIOCKOCTH 3
oToOpaxkaeTcs Ha IUIOCKOCTh B1 . JlokaxkuTe, yTo ecinu B mepneHAuKyJIsipHa o ,
To [P1 coBmamaer ¢ P.

3. JlokaxuTe, 94TO IpU NMapajuIeTbHOM IEPEeHOCe Ha BEKTOp p, rae p # 0, mpsimas
napajuiesibHas BEKTOPY p WIH COZEprKallasi 3TOT BEKTOp, 0ToOpakaeTcst Ha ceOsl.

4. B ocuoBanuu npsimoit mpusMel ABCDA1B1C1D; nexxut napaienorpamm co
cTopoHamu 3¢cM u 6¢M u yriioM Mexay Humu 60 . Jluaronans B1D oOpazyer ¢
MI0CKOCThIO ocHOBaHus yrod 30 . Haiinure momiaas 60KOBOM MOBEPXHOCTH
MIPU3MBI.

Tema 6.7 Jlorapugmbl B IpUpPoOIe U TEXHUKE

IIpakTHyeckoe 3ansaTHe N6

[Ipumenenue norapudma. Jlorapudmudeckas cnmpais B npupojie. Ee
MaTeMaTUYECKUE CBOMCTBA

1.ITycts Brkaaguuk nosoxui B 6ank 10000 py06. mox craBky 12% romossix. Uepes
CKOJIBKO JIET €r0 BKJIa/ YABOUTCS

2. Hexoropas cymma neHer B ApyO. moaBepskeHa npupocty B P% romobix.
Uepes CKOJIBKO JIET 3Ta CyMMa COCTaBUT Spyo.?

3. Ilencuonep 1 stHBapsi MOJOXKUII Ha BKJIAJ Bce cBou coOepexenust —150.000

py0. mox 5% roaoBbix. OH HaMepeBaeTcsl Kbl roja 31 nexadpsi CHUMAaTh ¢
BKJ1aja 1o 25 Thic. py0. Ha mpoTsskeHUM Kakoro mepuojia BpEMEHU OH ATO

MOJKET JIeaTh

4. B Ha9aJIbHBIM MOMEHT BpeMeHHU ObLTO 80aKTepuii, uepe3 2 4 mocie
MOMEIICHUS OaKTepuil B MUTATEIBHYIO CPEy UX YUCIIO Bo3pocio 10 100.
UYepes CKOIbKO BPpEMEHU C MOMEHTA TTIOMEIICHUS B MUTATEIBHYIO CPELY
clenyeT 0XKuaaTh KosoHuto B 500 6aktepuii?

5. Bo CKoJIbKO pa3 Bo3pacTeT IPOMKOCTb 3BYKa, €CJIM BMECTO OJTHON CKPHUITKH
OyIyT urpath AeCAThH?



Tema 7.2 BepossTHOCTH B IPO¢eCCHOHAIBHBIX 321a4aX

IIpakTHyeckoe 3ansitue Ne/

OTHOCHUTENBbHAS YaCTOTa COOBITUS, CBOMCTBO €€ YCTOWYMBOCTU. CTaTUCTHUECKOE
orpeneneHue BeposTHOCTU. OlLleHKa BEPOSITHOCTH COOBITUS

1. B ypHe 6 uepHbIX, 5 KpacHbIX U 4 Oenbix mapa. [TocnenoBarenbHO U3BIEKAIOT
TpH 11apa 6e3 Bo3Bpara. Haligure BEpOATHOCTB TOrO, YTO MEPBBIN IIap OKAXKETCS
YEepHBIM, BTOPOIl — KPaCHBIM U TPETHUIl — OEIIBIM.

2. Komto oTmycKaroT TyJsiTh IPU YCIOBUU CACIIAHHBIX YPOKOB C BEPOSTHOCTHIO
0,8. [1ama BeIIaeT eMy IEHbI'M HA MOPOKEHOE C BeposTHOCTHIO 0,6. C Kakou
BeposATHOCTHIO KoJis moiieT rynars 6€3 MOpPOKEHOTO?

3. Hayunas xondepenuus npoBoautcs B 5 nueit. Beero 3ammannpoBano 75
JOKJIal0B — IIEPBbIE TPU JHA 10 17 NOKIIaL0B, OCTAIBHBIE PACIPEACIICHBI
IIOPOBHY MEXy YETBEPTHIM U IATHIM JHAMU. [I0pAI0K TOKIIAI0B ONpEEseTCs
xepeObEBKOM. KakoBa BEpOATHOCTD, UTO J0KIa] rpodeccopa M. okaxkercs
3aITAaHMPOBAHHBIM HA MOCJIEAHUN IEHb KOH(pepeHuun?

4. Bacs, Ilets, Kons u JI€ma Opocuin xpebuii — KoMy HauuMHaTh Urpy. Haiinure
BEPOATHOCTb TOTO, YTO HAYMHATH UTPY JT0JKeH Oyaet [lets.

5.. B uemnuonate mupa y4actByroT 16 komanj. C mOMOIIBIO KPeOusi UX HY>KHO
pa3euTh Ha YEThIPE TPYIIIIHI [0 YETHIPE KOMaHAbI B KaXK10i1. B suke
BIIEPEMELIKY JIEKAT KAPTOUYKU C HOMEpaMH TpyIIIL:

1,1,1,1,2,2,2,2,3,3,3,3,4,4,4, 4.

Kamnnranel kOMaH TAHYT 110 OJHOW KapTouke. KakoBa BEpOATHOCTB TOTO, UTO
komaH1a Poccun okaxercst BO BTOpou rpymrie?

6. B cOopHUKe OUIETOB 10 MaTeMaTuKe Bcero 25 omietos, B 10 U3 HUX
BCTPEYAETCS BOMPOC MO HEpaBeHCTBaM. Haliiure BEpOsSTHOCTH TOTO, YTO B
CIIy4ailHO BBIOpaHHOM Ha SK3aMeHEe OMJIeTe IKOJIbHUKY HE TOCTAHETCsl BOIIPOCa
110 HEPABEHCTBAM.

Kourpomupyemsie komrereHmn. OK 1, OK2.0K3.0K4,0K5,0K6, I1K1.1,
[1K1.3, I1K2.1.11K3.1.I11K3.2

Kpurepun oreHku:

«OTJIMYHO» - CTYIEHT TIOJIHO PAaCKpPbUl COJAEp)KaHHE MaTepuania B 0ObeMme,
MPEAYCMOTPEHHOM TPOTPAMMOM M YYEOHHUKOM, U3JIOKHUJI MaTephall TPaMOTHBIM
A3bIKOM B OIPEICICHHON JIOTMYECKON MOCIEI0BATEIbHOCTH, TOYHO HCTOJIb3YA




MaTEMaTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY; MPABUJIBHO BBINOJIHUI PUCYHKH,
4yepTexku, TpaduKu, COMYyTCTBYIOIIME OTBETY; MOKa3al YMEHUE WILIIOCTPUPOBATH
TEOPETUUYECKHUE TOJIOKEHUS! KOHKPETHBIMU TMpUMEpaMu, MPUMEHSATh UX B HOBOM
CUTyallU TIPU BBIMOJHEHUU MPAKTUYECKOTO 3aJaHusi; MPOJEMOHCTPUPOBA
c(hOpMHUPOBAHHOCTh U YCTOWYUBOCTH MCIOJIB3YEMBIX NPU OTPAOOTKE YMEHUU H
HABBIKOB, YCBOCHHUE paHEE N3YUEHHBIX COMYTCTBYIOIIUX BOIPOCOB;

OTBEYaJl CAMOCTOSITENIbHO 0€3 HaBOJSALIUX BOMPOCOB yuuTENs. BO3MOXHBI OJHA -
JIB€ HETOYHOCTH IPHU OCBEIIEHWH BTOPOCTENEHHBIX BONPOCOB WJIM B BBIKJIAJIKAX,
KOTOPBIE CTYJEHT JIETKO UCIIPABUJI 0 3aMEYAaHUIO MPETOAaBaTeNs

«XOpOUIO» - OTBET YJOBJIETBOPSAET B OCHOBHOM TPEOOBAaHHSM Ha OLIEHKY «5», HO
IpU 3TOM HMMEET OJUH M3 HEJOCTATKOB: B H3JIOKEHUHU JIOMYIIEHbI HEOOJbIINE
npo0eibl, He UCKA3UBIIKE MaTEMaTHUECKOEe COJIep KaHre OTBETA; AOIMYIIEHbI OJTUH
— JIBa HEJIOYETa MPU OCBEILIEHUHM OCHOBHOI'O COJIEpPAHUS OTBETA, UCIPABICHHBIC
[0 3aMEUaHMIO MpernojaBaTelis; AOMYIIEHbl OIMOKa WM 0ojiee JBYX HEIOYETOB
IIPU OCBEILIEHUH BTOPOCTEIICHHBIX BOIIPOCOB WJIM B BBIKJIAJIKAX
«YIOBJICTBOPUTEIBHO» - HEMNOJHO WIA HENOCIEAOBATEIbBHO  PACKpBITO
COJEpKaHUE MaTepuana, HO TIIOKa3aHO oOllee NOHMMaHUWE BoOIpoca W
IIPOJIEMOHCTPUPOBAHbl yYMEHMS, JOCTATOYHBIC JUIS JAJIbHEHMIIET0 YCBOCHMS
IPOrpaMMHOr0; UMEJIUCh 3aTPyIHEHUS WM JOMYUIECHbl OIIMOKH B ONPEAEIICHUU
HNOHATUN,  HUCHOJB30BAaHMM  MATEMaTHMYECKOH  TEPMHUHOJIOTHUH,  YEpTEexXax,
BBIKJIQJIKaX, HCIPABIICHHBIE TIOCJIE HECKOJIbKUX HABOASIIMX BOIIPOCOB
«HEYIOBJIIETBOPUTEIBHO» - CTABUTCS, KOTJA y CTYAEHTa HMEIOTCA OT/AEJIbHbIE
IPEACTaBICHUs 00 U3YyYEHHOM Marepuaje, HO BCe ke 0oJiblIas 4yacTh MaTepHasa
HE yCBOEHA



Ilepeyens Bonpocos
TSI POMEKYTOYHOI aTTecTalnu (IK3aMeH)

1 cemecTp

1. leficTBUTENBHBIC YKCTIA, TPABUIIO OKPYTJICHHUS

2. ITorpemHOCTH IPUOIMKEHUN Y BEIYUCIICHUH.

3. IIpocThie mpOLEHTHI, pa3Hble CIOCOOBI NX BBIUMCICHUS

4.OCHOBHBIE MTOHATHUSL CTEPEOMETPUH, AKCUOMBI CTEPEOMETPHUHU.
5.Ilepecekatomiuecs, napaaieabHble U CKPEIIUBAIOIINECS PSIMbIE.

6.Yroa Mexay npsIMbIMU B IPOCTPAHCTBE.

7 IlepneHIUKyYISIPHOCTD MPSMBIX.

8.11apaenbHble IpsiMas U WIOCKOCTh. Onpenenenue. [Ipusnak. CBolicTBa.
9.[lapannensubie muockoctu. Onpenenenue. [Ipuznak. CpoiicTaa.

10. Tetpasap u €ro AJIEMEHTHI.

11.1Tapannenenunes u ero 31eMeHTsl. CBONCTBA IPOTUBOIOIOKHBIX TPaHEN U
JuaroHajiel napasuieienurnesa.

12. IlapanienbHble NpsiMble, TEPIEHANKYISPHBIE K IIIOCKOCTH.
13.1Ipu3Hak nepneHIuKyISIPHOCTH MPSIMON U TIIOCKOCTH

14.Teopema 0 Tpex NeprEHANKYIApax.

15.Yroa Mexay npsiMoil ¥ TIOCKOCTBIO.

16.Yron Mex Ty TITOCKOCTSMH.

17 .1leprieH UKy PHBIE JIOCKOCTH.

18.PaccrostHust B MpOCTpaHCTBE

19./lexapTOBBI KOOPAWHATHI B TPOCTPAHCTRE.

20. BekTopbl B IpoCTpaHCTBE ( CII0KEHUE U BEIYUTAHUE BEKTOPOB)
21.YMHOXKEHUE BEKTOpA HA YHUCIIO

22. CxansipHOE TIPOU3BEACHIE BEKTOPOB.

23.KoopauHatsel BeKTOpa

24 PanuanHas Mepa yria.

25. Onpenenenre CMHyca, KOCMHYyCa, TAHTEHCA U KOTaHTeHCA.

26. 3HaKku CMHYyca, KOCUHYCa, TAHT€HCA U KOTAHTeHCa 10 YETBEPTSIM.

2. 3aBUCUMOCTb MEXAY CUHYCOM, KOCHHYCOM, TAHT€HCOM U KOTAHT'€HCOM OJIHOTO
Y TOTO K€ yTIiia

28.CuHyC, KOCUHYC, TAHTE€HC U KOTAHT€HC YTJIOB O U — O

29.06nacTh onpeaesieHrus U MHOKECTBO 3HAYEHUN TPUTOHOMETPUUYECKUX
GyHKUIHHA.

30.Y€THOCTH, HEUETHOCTD, IEPUOANYHOCTD TPUTOHOMETPUUECKUX (PYHKITHA.

2 ceMecTp

1.CroiicTBa u rpaduku GyHKIMIA Y = COS X, Y =Sin X, y =g X, y = ctg X.
1. 2.Ilpeo6pazoBanuie rpadKOB TPUTOHOMETPUUECKUX (PYHKITUH .
3.YpaBHeHnue COS X = a.

4.YpaBHeHue Sin X = a.



5.YpaBHenue tg X = a, ctg X = a.

6.IIpupamenne aprymenta. [Ipupaienue GyHKIu.

7.0mnpenenenrie MpoOu3BOHON. AJITOPUTM OTHICKAHUS TPOU3BOIHOM.
8.Dopmynel nuddepenuupoBanus. [paBuna quddepeHmpoBanus
9.HenpepsiBHas GpyHKIHS.

10.I'eoMeTpuuecKuii CMBICT TPOU3BOIHON (DYHKITUH .

11.YpaBHeHue KacaTelbHOU K Tpaduky QyHKIUH.

12. Bospacranue u yosiBaHue (QyHKIUU.

13.TlonsaTne uHTErpaa u neppoodpasHoit aust yukiun y=f(X).
14.Tabnuma dhopMyn 17t HaX0XKIACHUS IEPBOOOPA3HBIX.

15.3amauu, NpUBOIAIIKE K TOHSITUIO ONPEIEICHHOTO0 HHTErpajia — O BEIYMCICHUU
IJIOIIAIA KPUBOJIMHENHON TPANlCHH.

16.0Omnpenenéunsiii uaTerpan. ®opmyna Herotona — Jleitbnuma.
17.I'eomeTprueckuil u GU3NYECKUN CMBICI OIIPEJICTICHHOIO HHTETpaa.
18.I1lpu3sma (HakJIOHHAs, IPsIMasi, TPaBUIIbHAS) U €€ DJIEMEHTHI.
19.1Tapannenenunesn. CBoiicTBa MpsIMOYTOJIbHOTO Napasuienenunena. Kyo.
20.ITupamuna u e€ snemenThl. [IpaBunbpHas nupamua.

21.Humusap (TUToIaab MOBEPXHOCTH)

22 .Konyc (momiaab MoBepXHOCTH)

23. YcedyeHHBIH KOHYC (IUIONIA/Ib TIOBEPXHOCTH, 00BEM)

24. Cdepa u map

25.00beMbI IPSAMOI TPU3MBI U IIMIIUHPA.

26.00beMbI TUpaMHUIbI U KOHYCA.

27.00bem 1rapa.

28.IloHsATHe KOpHSA N-0¥ CTETeHU U3 ACHUCTBUTEIHLHOTO YUCIIA.
29.®yrkupn y = VX uX cBoifcTBA M rpaduK.

30. CpoticTBa KOpHS N-O CTEICHHU.

31. CrereHb ¢ palMOHAILHBIM TTOKA3aTelIeM.

32. Creniennble (GyHKIIUU, UX CBOMCTBA U rpaduKul.

33.CreneHb ¢ MPOU3BOJIBHBIM JEHCTBUTEIILHBIM MTOKA3aTEIEM.
34.0Onpenenenue moka3aTeibHON (QYHKIIMH U €€ CBOWCTBA. 3.
35.0mpenenenus norapudma, ero ceorictsa. OcHOBHOE Jiorapumudeckoe
TOKJECTBO.

36.Teopemsl 0 Jorapudmax.

37.Jlorapudmuyeckas QpyHKIMs, ee CBOMCTBA U rpaduK.

38.JlecsTUUHbBIE U HATYpaJlbHbIE JOTAPU(PMBI.

39.Monynb nepexozia OT OJJHOM CUCTEMBI JOrapu(PpMOB K JPYTOM.

40.. CoBMEeCTHbBIC 1 HECOBMECTHBIE COOBITHSI.

41.TeopeMbl O BEpOSTHOCTH CYMMbI COOBITHH.

42.Y cnoBHasi BEpOSITHOCTb.

43.3aBUCUMBIE U HE3aBUCUMBIC COOBITHSI.

44, TeopeMbl O BEpOSITHOCTH MPOU3BEICHUS COOBITUN

45.Bunpl ciny4ailHbIX BEJTUYMH.

46. Onpenenenue TUCKPETHON ciyyailHON BEIUUMHBI.

47.3aKk0H pacnpeaesneHns TUCKPETHOM Cily4ailHOU BennuuHbl. Ee uyncioBbie



XapaKTEPUCTHUKHU.

48.YucnoBblie XapaKTEPUCTUKH (CpeHee apudmeTnyeckoe, MeIMaHa, pa3Max,
JIACTIEPCHUS ).

49.Bujbl cCOOBITHH, BEPOSTHOCTD COOBITHIA.

50..CnoxxeHne 1 yMHOKEHHUE BEPOSTHOCTEH.

Kourpomupyemsle komrereHmn. OK 1, OK2.0K3.0K4,0K5,0K6, I1K1.1,
[1K1.3, I1K2.1.11K3.1.11K3.2

Kpurepun O1cHKH:
«OTJIMYHOY» - CTABUTCS IPU NMPABUIIBHOM PEIIEHUH 33]1a4 U NPABUJIBHOM OTBETE Ha
JIBA BOIIPOCA M3 PA3HBIX PA3JEJOB, a4 TAK K€ NPU OTBETE HA JOIMOJIHUTEIIbHBIE
BOIIPOCHI;
«XOpOIIIO» - CTABUTCS IPHU MPABWIBHOM PEIICHUM 3a]1a4 U MMPABUILHOM OTBETE Ha
JIBa BOMpoca 0e3 JI0MOTHUTEIbHBIX BOIIPOCOB;
«YIOBJICTBOPUTEJILHO» - CTAaBUTCA IIPU NPABHIBHOM OTBETE Ha  BOIIPOC M
MPABWIBHOM PEIICHUU 3a]1a4H;
«HEYJIOBJIETBOPUTEIIBHO»- TPU MPABWIBHOM PEIICHUW 3aJayd U OTCYTCTBHH
OTBETA Ha BOMPOCHI.




