Crnennduxanus tecra no npeamery «MaremaTuka»
i OueHKU 3HAHUH earoros
(Hust ucnionb3oBanus ¢ 2023 roxa)

1. Hean: Pa3paborka TectoBbix 3amanwii ais OICHKHM 3HAHWUH TIEAaroroB B XOJE AaTTeCTaIlluu
MeJaroroB,  3aHUMAMOIIMX  JOJDKHOCTH B OpraHU3aNMsIX  OOpa3oBaHUsA,  PEATU3YIONINX
o0mieo0pa3oBarenbHble yUeOHBIE MPOTPaMMbl HAYaTLHOTO, OCHOBHOTO CPEIHEr0 U OOIIETro CpeaHero
o0OpasoBaHwUs.

2. 3agaua: OnpenenuTh COOTBETCTBUE YPOBHS 3HAHUH MMEaroroB KBaIM()UKAIIMOHHBIM TPEOOBAHUSM.
3. Conep:kanue: BriroueHsl yueOHbIE MaTepUalbl MO MpeaMery «MareMaTnka» B COOTBETCTBUU C

yueOHOi1 mporpamMmoi.

Ne Tema Ne IMoarema ean o0yuenust
pasnuyath BHIBl TPEYroJbHUKOB; 3HATh
AJIEMEHTBI PaBHOCTOPOHHETO,
PaBHOOEIPEHHOITO U NPSIMOYTOJIBHOIO
TPEYrOJbHUKOB;  3HaTh  OIpEACIICHUE
TpeyronbHUK U ero pey . P
ME/IUaHBbl, OUCCEKTPHUCHI, BBICOTBI,
BU/IbI. MenmaHa, .
CEpEIMHHOI0 MEPIEHAMNKYJISIpa U CpeiHen
OuccekTpuca, BbICOTA U
JUHUUTPEYTOJbHUKA U H300pakaTh UX;
cpelnHue JTUHUU
CpaBHMBAaTh  pACIIOJIO)KEHHE BBICOT B
TPEYIrOJIbHUKA.
OCTPOYIOJIbHOM,  HIPSAMOYIOJIBHOM U
[Ipu3nakn  paBeHCTBA
TYIHOYTOJIbBHOM TpEyroJIbHUKaX; 3HaTb U
TPEYTrOJIbHUKOB.
. JI0Ka3bIBaTh IpU3HAKU paBeHCTBa
PaBHoGenpeHHbIN
TPEYrOJbHUKOB; IPUMEHATh IPU3HAKU
TPEYTOJIbHHUK, ero
- paBeHCTBA TPEYrOJbHUKOB IPU PELICHUU
CBOMCTBa M MpPHU3HAKU.
3a1a4 Ha BBIUHCIICHUE u Ha
Tpuronomerpuyeckue .
01 | Tpeyrompauku | 01 JI0Ka3aTeJbCTBO; IMPUMEHSATh CBOMCTBA M
(yHKIUU OCTpOro yria
MIpU3HAKU paBHOOEIPEHHOTO
B IIPSIMOYTOJIBHOM .
TPEyroJIbHUKA;  IPUMEHSATb  CBOMCTBA
TPEYroJbHUKE.
PaBHOCTOPOHHETO  TPEyroJIbHUKa  IpU
Teopema  Iludaropa.
pelieHnH  3ajad; 3HaThb ONpEAETCHUs
[Inmomanu TpeyroyibHU-
CHHYCa, KOCUHYCAa, TAHI€HCA U KOTaHI'€HCa
KOB. Pewenue
yIJIOB 4Yepe3 OTHOLIEHUS CTOPOH B
TPEYTroJIbHUKOB.
IIPSIMOYTOJIBHOM TPEYTrOJIbHUKE;
Teopema cuHyCOB U
J0OKa3blBaTb U  IPUMEHATh  TEOpeMy
KOCHHYCOB
[Mudaropa; moKa3pIBaTh H NPUMEHATH
TpeyroabHuKoB.[10100 o
CBOWCTBA BBICOTBI B IPSIMOYI'OJIbHOM
1€ TPEyTOJIbHUKOB. .
TPEYrOJbHUKE, OIYILIEHHOW M3 BEPIIMHBI
IPSMOTO yIJla Ha TUIIOTEHY3Y; BBIBOAUTH U
IIPUMEHSITh bopmybl iouau
TPEyroJIbHUKa
02 | MuoroyronsHuk | 02 | Ilapamnenorpamm, BBIBOJUTh U IIPUMEHATH  CBOMCTBA
H. poMO, MpPSIMOYTOJBHHUK, | MapajieIorpaMMa; BBIBOAUTH u
HccnenoBanue KBaJpaT, Tpamneuus HX | IPUMEHATh MpPHU3HAKU Iapaie]orpaMMa;
YeThIPEXyTOJIbH CBOWCTBA M NPU3HAKU. | 3HATh  ONpPEAEICHUS MPSAMOYTOJIbHUKA,
UKOB. OkpyXHOCTb U KpyT. | poMOa U KBajpaTa, BBIBOJUTh UX CBOWCTBA
OKpyX HOCTb. Jnuna nyru. Ilnomanu | u npusHaKku; 3HaTh ONpejAeTeHue, BUIbI U
Kpyra,  CeKTopa W | CBOICTBa  Tpameuuu; JOoKa3plBaTb WU
CerMeHTa IPUMEHATh CBOICTBO CpeAHEH JIMHUU
Tpaneuuy; 3HATh oTpeeNeHUs
OKPY’)KHOCTH M Kpyra, HX DJIEMEHTOB
(meHTp, pamMyc, aUAMETp, XOpJa);




BBIBOJUTH U TMPUMEHATH (HOPMYIY JITUHBI
JyTH; BBIBOJAWTH W TPUMEHSITH (opmyiry
IJIOMIA M  CEKTOpa, CEeTrMEHTa. 3HaTh
ompeelieHue BIUCAHHOTO YIJIa W €ro
CBOMCTBA

3HATh bopmyiy CKaJISIPHOTO
IIPOU3BENICHUSI BEKTOPOB B KOOPAMHATHOU

CkassipHOE dbopmMe U NpUMEHATh €€ MpU PpEIICHUU
IIPOU3BEICHUE 3a/1a4; BBIYMCIATH YIOJd MEXIY JABYMs
BEKTOPOB Ha INIOCKOCTU | BEKTOPAMHM B IIPOCTPAHCTBE; 3HATH M
U B IPOCTPAHCTBE. | IPUMEHSATH YCIOBHE NEPIEHAUKYIIPHOCTH
JeictBust HaJ | BEKTOPOB B IPOCTPAHCTBE;  3HATh
03 | BexTopsl 03 | BekTOpamu Ha | ONpe/eNieHUusl BEKTOpa, KOJUIMHEApHbIX
IUIOCKOCTH u B | BEKTOPOB, PAaBHBIX BEKTOPOB, HYJEBOIO
IIPOCTPAHCTBE. BEKTOpa, €IMHUYHOIO BEKTOpa W JJIMHBI
Kommneapusie U | BEKTOpa; 3HAaTb W IPUMEHATH IpaBUia
HEKOJUIMHEAPHbIE CIIO)KEHHMsSI  BEKTOPOB U  YMHOMKEHUS
BEKTOPBI BEKTOpPa HA WYHUCIO; 3HATh OIpPEAEICHHE
yrja MeXAy JByMsl BEKTOpaMH; HaXOJIUTh

CKaJISIPHOE NPOMU3BEJCHUE BEKTOPOB
3HATh ONpPENEICHUs U Pa3IuyaTh MOHSITUS
KBaJpaTHOIO KOPHS M apU(PMETUYECKOTrO
KBaJIpaTHOT'O KOpHS; pellaTh KBaJpaTHBIE
YPaBHEHHS, pemars YPaBHEHHH,
IIPUBOJMMBIE K KBaJIpaTHbIM ypaBHEHUSIM;
pemars JIpOOHO-pallMOHAIbHbIE
YpaBHEHHS, 3HaTh oIpeeIeHUe
KBampaTHblli  KOpEHb. | HDPALMOHAIIBHOTO  YpPaBHEHUS,  yYMEThb
KBanpatnoe ompeNensTh €ero oO0JacTh JOMYCTUMBIX
YPaBHEHHE. 3HAYEHUH; YMETb pemars
KBanpaTHbie WppannonanbHeie UppaLMOHAIIbHBIE YpPAaBHEHUS; METOJOM
YPaBHEHHUH, YpaBHEHUs u UX | BO3BEJEHUs 00eHX yacTel ypaBHEHUs B n-
KBaJIpaTHbIE cuctembl. HenuHeliHble | 10 CTEIEHb; YMETb pemars
KOPHH " YpPaBHEHHs C JIByMs | HPPALlMOHAJIBHBIE YPaBHEHUS METOJIOM
UPPaLMOHAIILHBI NEPEMEHHBIMM W HX | 3aMEHbl [IE€PEMEHHOM; YMEThb peuiarhb
04 | e BoeipaxkeHus, | 04 | cucTemsl. CUCTEMbl HPPALMOHAIBHBIX YpPaBHEHHI;
ppanoOHaIbHbI KBagparnunas penaTh CUCTEMBI HEJIMHEWHBIX YPaBHEHUN
€  YpaBHCHHI. GyHKIMA. Pemenne | ¢ AByMs NE€pEMEHHBIMM; HCIOJIb30BaTh
Pewenne TEeKCTOBBIX  3aJad  C | KBaJpaTUUYHYIO0 (QYHKUHUIO IS peIICHUs
TEKCTOBBIX IIOMOLIBIO IPONOPLHH. | IPUKIAJHBIX 3alad; peIlaTb TEKCTOBBIC
3a/1a4 Pemrenne  3amau ¢ | 3ama4u c MTOMOILBIO IpoOHO-
IIOMOLIBIO COCTABJICHUS | PALIMOHAIBHBIX  YPAaBHEHMM;  pelarhb
CUCTEM YpPaBHEHHHM C | TEKCTOBBIE 3a/1a4y, c IIOMOILIBIO
JBYMsI IEPEMEHHBIMU COCTaBJICHUS YPaBHEHUH M HEPABEHCTB;
pelarh TEKCTOBBIE 3a/ladll Ha IPOLIEHTHI;
JEIINTh BEJIMYMHBI B 3aJJaHHOM
OTHOILIEHUH; AEIUTh BEJIMYMHBI HA YacTH,
O00paTHO  MPONOPIUOHAIBHBIE  JITAHHBIM
YUCJIaM; pelaTh TEKCTOBbIE 3aJadd C
ITOMOUIBIO COCTABJICHUSI CUCTEM JTMHEUHBIX

YpaBHEHUN

05 | HepaBeHnctBa 05 | HepaBeHncTBa c nABYMs | peliaTh HEpPAaBEHCTBA c JIBYMsI
NIEPEMEHHbBIMHU. [IEPEMEHHbBIMU; pemarhb CUCTEMBbI




CucreMpl HENMHEHHBIX | HEIMHEWHBIX  HEPAaBEHCTB C  JABYMH
HEPABCHCTB C JIByMs | IEPEMECHHBIMU; YMETh pemars
IIEPEMEHHBIMH. UppalMOHAIIbHBIE HEPABEHCTBA; peulaTh
HppannonansHeie KBaJIpaTHbIE HEPABCHCTBA, pemars
HEPaBEHCTBA. palMoHalIbHBIE  HEPAaBEHCTBA;  PEIIATh
KBanpaTtHoe CHUCTEMBI M3 [BYX HEPAaBEHCTB, OJHO U3
HEPaBEHCTBO. KOTOpBIX  JIMHEWHOE, a BTOpOE  —
PannonaneHoe KBaJ[paTHOE;  peIlaTb  CHCTEMBI  H
HEpaBEHCTBO. PenieHue | COBOKyNMHOCTH JBYX KBaJIpaTHBIX
CHUCTEM HEPaBEHCTB HEPABEHCTB;

YpaBHeHUe cdepsl.
YpaBHEHHE TIIIOCKOCTH.

3HATh ypaBHEHHE Cephl U MPUMEHATH €ro
OpU PELICHWH 3a7ad; BBIBOAUTH oOOIIee
ypaBHeHHE IIocKocTH (ax+by+cz+d=0)
4yepe3 BEKTOp HOPMAJIU M TOUKY, JIS)KAIILYFO
Ha 3TOM IUIOCKOCTH; COCTaBIATh

[IpssmoyronbpHas YpaBHeHHE NIPSIMOW B .
KaHOHUYECKOE ypaBHEHHE MPSAMON; yMETh
cucrema MIPOCTPAHCTBE.
[IEPEXO/IUTh OT KAHOHMYECKOIO0 BMJA K
KOOpAMHAT B Paccrostnue ot TOukKM
[apaMeTpU4ecKoMy  BHJY  YPaBHEHUS
IIPOCTPAHCTBE. 10 IUIOCKOCTH B - .
IIPSIMOM; COCTaBJIATh YpaBHEHUE MPSMOIi,
06 | Ilpumenenue 06 | mpocTpaHCTBE. N
. IIPOXOJALIEH Yepe3 [Be 3aJaHHbIE TOYKH;
ypaBHEHUU Haxoxnenue yria
9 3HaTh (HOPMYJy HAXOXKIEHHS PACCTOSHUS
psIMOM u MEXIY IBYMsI
OT TOYKHM JI0 IUIOCKOCTH, IPUMEHSTH ee
IUIOCKOCTH B OpsIMBIMU ¥ yIUa
. IIpY pELIEHUM 3a7a4d; HaXOAUTh YIoi
IIPOCTPAHCTBE MEXAy  HOpsIMOH U
MEXIy  OpAMbIMH (IO 3aJaHHBIM
IJIOCKOCTBIO B
YpaBHEHUSAM IPSIMBIX ); IIPUMEHSITh
IIPOCTPAHCTBE
yCIlIOBHE napasuieIbHOCTH u
NEPIEHIUKYISPHOCTU IIPSIMBIX B
IIPOCTPAHCTBE IPU PELICHUH 3a/1a4
3HATh U NPUMEHATH (OPMYJIBI N-TO YJIEHA,
CYMMBI n MEePBbIX YJICHOB u
XapaKTepUCTHUECKOE CBOMCTBO
apu(pMeTHYECKOH MPOrpecCcuy; peraTh
Apudmernaeckas W | 337a4M, CBSI3aHHBIE C apH(PMETHIECKOI
reoMeTpudecKas W/WIN  TEOMETPUUYECKOW MPOrpeccUsiMu;
IPOrPECCUH. NPUMEHATH (POpMyITy CyMMBI OECKOHEYHO
07 [Tocnenosarens 07 beckoneuHo yObIBaroILell reOMeTpUYecKoil mporpeccun
HOCTHU yObIBaroias TUISL nepeBoja JECSITUUHOU
reoMeTpudecKas NEepUOINYecKoil ApoOu B OOBIKHOBEHHYIO
nporpeccusi. Pemenue | ApoOb; HCMONB30BaTh (POPMYITY CyMMBI
TEKCTOBBIX 3a/1a4 0ECKOHEUHO yOBbIBAIOIUX FT€OMETPUYECKUX
IIPOrpeccuil NMpHU PEIIeHUH 3a/ay; peuaThb
TEKCTOBbIE  3aJaud,  CBS3aHHbIE  C
apuMeTHYecKoii W TeOMETPUYECKOH
IporpeccusiMu
08 | Tpuronomerpus | 08 | Tpuronomerpudeckue | 3HATh onpeaeneHus, CBOIICTBa
(YHKIMH, UX CBOMCTBA | TPUTOHOMETPUYECKUX (YHKIMH U YMETb
u rpaQuKyd. | CTPOUTh WX TpauKH; yMETh CTPOUTH
IToctpoenue rpadukoB | rpaduKu TPUTOHOMETPUUECKUX (DYHKIHIA C
TPUTOHOMETPUYECKUX | IIOMOUIBIO npeoOpa3oBaHuii; 3HaTh
(GYHKIMH C TIOMOIIBIO | OTIPENeNIeHUs] apKCHHYyca, apKKOCHHYcA,
peoOpa3oBaHui apKTaHreHca, apKKOTaHI'eHCa U YMETh
rpaduKoB GyHKUMH | HAXOUTh ux 3HA4YeHUs; 3HATh

apKCUHYC, apKKOCHHYC,

OTIpPENICNICHUs] W CBOWCTBA  OOpAaTHBIX




apKTaHIe€HC u
apKKOTAHI'€HC.
O6parHblie
TPUTOHOMETPUUECKUE
(GyHKIMH, UX CBOWCTBA
u rpadukH.
[Ipocreimue
TPUTOHOMETPUUECKUE
ypaBHeHUs.  MeToasl
peleHus
TPUTOHOMETPUUYECKUX
ypaBHEHUH u 150.
CUCTEM. Pemenne
TPUTOHOMETPUUECKUX
HEPaBEHCTB. Cunyc,
KOCHUHYC, TaHI€HC U
KOTaHT'€HC JJis J1H000ro
yria. 3HaueHHus CUHyca,
KOCHHYyCa, TaHIeHca U
KOTaHIeHca JUIS
m000ro yria.
Dopmyibl
TPUTOHOMETPHUH.
ToxnecTBeHHbIE
npeoOpazoBaHms
TPUTOHOMETPUUECKUX
BBIPAKECHUU

TPUTOHOMETPUYECKUX (YHKIMNA; yMETb
pelarhb MpoCTenIIne
TPUTOHOMETPUYECKUE YPaBHEHUA, YMETH
pelarh TPUTOHOMETPUYECKHE YpaBHEHUS
C TIOMOILBIO PA3JIOKEHUSI HA MHOKHUTEIH;

YyMETb  pelmaTb  TPUTOHOMETPUYECKUE
YpaBHEHUS, NPUBOJUMBIE K KBaJPATHOMY
YPaBHEHHIO; YMETh pemars
TPUTOHOMETPUYECKUE ypaBHEHUs c
UCIOJIb30BAHUEM  TPHUTOHOMETPHUYECKUX
dbopmyn; yMmeTh pemaTb OTHOPOIHBIE

TPUTOHOMETPUUECKUE YpPaBHEHHUS; YMETb
pelars TPUrOHOMETPUUYECKUE YpPaBHEHUS,
UCHOJB3Ysl (GOPMYIIbI MOHMKEHUS CTEIeHU
TPUTOHOMETPUYECKUX (YHKIMHA; yMETh
pelars TPUTOHOMETPUYECKHE YpaBHEHUS
METOJIOM BBEJCHMSI BCIIOMOIaTEIbHOI'O
apryMeHrTa; yYMETh pemiathb
TPUTOHOMETPUUECKUE YpaBHEHHUS C
MOMOUIbI0 YHHUBEPCAIBHON IOJCTaHOBKH;
YMETb pemarth CUCTEMBI
TPUTOHOMETPUUECKUX YpaBHEHUH; YMETh
pelarhb IIpoCTenIIne
TPUTOHOMETPHUECKHE HEPABEHCTBA; YMETh
pemars TPUTOHOMETPUUECKUE
HEPaBEHCTBA, 3HATh oTpeeNeHus
TPUTOHOMETPUYECKUX (DYHKIMIA; 3HATH O
CBSI3M KOOPJIMHATHI TOYEK HAa €IUHUYHOU
OKPY’)XKHOCTH C TPUTOHOMETPUUYECKUMU
GyHKIUSMU;  HAXOAUTh C  MOMOIIBIO
€AMHUYHOU OKPYHOCTHU o0acTh
OTpeAeNieHus] M MHOXKECTBO 3HAUYeHUM
TPUTOHOMETPUUECKHUX GYHKITHI;
OOBSICHATHL €  TOMOIIBIO  E€IWHUYHOU
OKPY>KHOCTH  YE€THOCTh  (HEUYETHOCTB),
MEePUOAUYHOCTbD, MOHOTOHHOCTh U
IIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
TPUTOHOMETPHUUECKHUX byHKIMI;
BBHIBOJIUTh W TPUMEHITH  (POPMYIIBI
MPUBE/CHUSA; BBIBOJUTH U MPUMEHSTH
TPUTOHOMETpHUUYECKHE (HOPMYIIBI CYMMBI U
pa3HOCTH YIJIOB, (GOpPMYIbI JBOWHOTO U
MOJIOBUHHOTO  yIWa;  BBIBOAUTH U
MPUMEHATH  (OpMyJIBl  MPeoOpa3oBaHUS
CYMMBI M Pa3HOCTH TPUTOHOMETPHUUECKHX
byHKIMi B MIPOU3BEICHNE u
IIPOU3BEICHNE B CYMMYy WJIH pPa3HOCTB;
BBITIOJTHATH TOKJIECTBEHHbBIE
npeoOpa3oBaHusl  TPUTOHOMETPUYECKHUX
BBIPAYKECHHI

09

DJIEMEHTHI
KOMOWHATOPHKHU

09

OCHOBHEBIE TIOHSATHS U
paBuIIa
KOMOMHATOPHUKHI

3HATH MpaBWJIa KOMOMHATOPHKH (TIpaBUIa
CYMMBI U TIPOU3BEICHUS); 3HaTh
oTpe/IeJICHUs IEPECTaHOBKH, pa3MEIICHUS,




coyetaHusi 0e3 TOBTOPEHUH; pelIaTh
3aJauu, MIPUMEHSIS bopMyIbI
KOMOMHATOPHUKHU ISl BBIYHCICHUS YUCITA
MEPECTaHOBOK, pa3MEILIEeHUI, COYeTaHUs

(mpaBuna CyMMBl U .
0e3 TOBTOPEHMI; YCBOUTH IOHATHS:
MIPOU3BEJICHNUSA). M
CcOOBITHE, ciyyaiiHOE COOBITHE,
Pemrenne  3amau ¢
JOCTOBEPHOE  COOBITHE, HEBO3MOXHOE
UCIIOJIb30BaHUEM
(bopmy coObITHE, OJIAroNpUATCTBYIOIINE HUCXOJIBI,
PMY PaBHOBO3MOJKHBIE U IPOTHUBOIIOJIOKHBIE
KOMOHMHATOPUKH.
COOBITHSI;  pa3nuyaTh  3JIEMEHTApHOE
OcHoBBI Teopuun
. COOBITHE OT HERJIEMEHTApPHOTO; 3HATh
BEPOSTHOCTEH
KJIACCUYECKOE OIPEJeNIEHNE BEPOATHOCTH
U TNPUMEHATH €ro il pelleHHs 3a1ady;
3HaTh ~ CTaTHCTUYECKOE  OIpe/ieIeHue
BEPOSTHOCTH
3HaTh ONpEJeNieHHe, IPU3HAK U CBOWCTBA
NEPIEHIUKYISPHOCTH psIMOi U
IUIOCKOCTH, NMPUMEHATh UX NPHU PELICHUU
[lepnennukynsipHOCTh | 3a7a4;  3HaThb  TEOpPEMY O  Tpex
OpSAMOM M IUIOCKOCTH. | HEPHEHIUKYJIAPAX M IPUMEHATHh €€ IpH
Teopema 0 TpeX | pelleHuu  3a/ay; METh  HaxoJuTh
[IepnieHquKymsp p p p AaT Y A
HOCTE HepHEeHUKYJIApax. paccTosiHHE€ OT TOYKHM JI0 IUIOCKOCTH U
10 - " 10 | Paccrossnus B | MY CKPEIIUBAIOUIUMUCA MPSIMBIMH;
IPOCTpPaHCTBE. YTJIbl B | 3HATh ONPEIEJCHHE yIda MEeXIy IBYMs
IPOCTPAHCTBA
IIPOCTPAHCTBE. IpsIMBIMA B [POCTPAHCTBE;  3HATh
[leprieHAUKYISPHOCTh | ONpEAETICHUE yIila MEXIy IJIOCKOCTAMU
IIJIOCKOCTEN (IBYrpaHHBIA Yroi), yMeTb U300pakaTh U
HaXOJUTh €ro BEJIUYMHY; 3HaTh IIPU3HAK U
CBOMCTBO NEPIEHIUKYIISPHBIX IIJIOCKOCTEN
U IPUMEHATh UX IPU PELICHUH 3a/1a4
PasBeprka MIPU3MBI,
UPaMUJIBI u .
. BBIBOJIUTH (POPMYJIBI IUIOIIAIN OOKOBOM U
YCEUEHHOM NUpaMUJIbI, .
MHororpaHHuk . MIOJIHOM MIOBEPXHOCTHU MIUPAMM/IBI
11 11 | momanes OOKOBOH H o
u < (yceueHHON  muUpaMHIbl), TPU3MBI U
HOJIHOM  MOBEPXHOCTHU
MIPUMEHSTH UX MPU PELICHUU 3a/1a4
IOPU3MBI, MHUPAMUIBl U
YCEYEHHOU NMUPAMU/IBI
12 | Tena Bpawmenus | 12 | Hununap u €ro | pemaTh 3a/1a4d Ha HaXO0XIeHUE FIEMEHTOB
U MX DJIEMEHTBI aneMmeHThl. Pa3Beprka, | Ten  BpamieHus —(UMIMHApA, KOHYyca,
IIomaab OOKOBOM W | yCEYEHHOro KOHyca, IIapa); pellaTh
MOJIHOM  MOBEPXHOCTH | 3a/layll HA HAXOXKICHHE JIIEMEHTOB Tel
mnuHapa. Konye u ero | BpaueHus (unnuHOpa, KOHYCa,
anmeMeHTHl. Pa3BepTka, | ycedeHHOTO  KOHyca, mapa, cdepa);
Iomaab OOKOBOM U | BBIBOAMTH (pOpMyIibl MIomaan OGOKOBOM U
MOJHOM  TMOBEPXHOCTH | MOJHOMN TIOBEPXHOCTH KOHyCa 51
KOHYcCa. [Ipu3ma, | OpUMEHATh WX NpPU PELICHWH 3ajad;
NApaMu/a, KOHYC, | IInomanu O0KOBOI u IIOJIHOM
YCEYEHHOTO KOHYC, | IOBEPXHOCTH YCEYEHHOT0 KOHyca H

UUATUHAD, map, chepa u
0o0beM KX  YacTew.
KombOunanuun
T€OMETPUUYECKUX TeT

MPUMEHSTh UX MPU PEIICHUU 3a]a4; 3HaTh
(dbopMyiy HaxoxIeHUs o0beMa MPU3MBI U
MIPUMEHSTh €€ MPH PELICHUH 33aJ]ay; 3HaTb
(bopMyIbl HaX0XKIECHHUS 00beMa MUPaMUIbI
U YCEUYEHHOM NMUpaMuIbpl U OIPUMEHATh MX




IOpU pelIeHUu 3ajad; 3HaTh (OpPMYIy
HaXOXICHHUS  oOObeMa  IMIMHIpPA U
IIPUMEHATH €€ IIPU pELIEHUU 3a1a4; 3HATh
(hopMyIbl HaX0XKJIeHUsSI 00bEMOB KOHYCa U
YCEYEHHOr0 KOHyCa W NPUMEHATH UX IPU
pemieHuH  3amad;  3HaTh  (HOPMYJIBI
HAXO0XJICHUs 00beMa IIapa U ero 4yactei u
NPUMEHSATh WX TIPH PEIICHHH 3ajady;

M300paxarh KOMOMHAIINH
F€OMETPUUYECKHX T Ha  IUIOCKOCTH;
peuaTh 3ajauu MPaKTUYECKOTO
coJiepKaHus Ha KOMOHMHAIINHU
reOMETPUUYECKHUX Tl

IToka3aTennHas o
3HATh oTpeieTICHuE, CBOMCTBA

¢yHKIMA, ee CBOIcTBa
u rtpaduk. Jlorapudpm
YUClia U €ro CBOMCTBA.

NoKa3aTeabHONH (YHKIMM M CTPOUTH €€
rpaduk; 3HaTH OIpeneieHHs Jorapudma

4lyclla, JECATUYHOIO M  HaTypajbHOIO
Jlorapupmuueckas .
N jJorapu(moB; 3HaTh CBOMCTBA JIOTapu(pMOB
[Toka3zarenbHas GbyHKIUS, ee CBOWCTBA
" " rpadx U TNpUMEHATh HUX Ul IpeoOpa3oBaHUs
13 13 p " | morapuMHUUECKUX BBIPAXKEHHUM;  3HATh
norapudmmuyeck [IpousBoaHas u .
oIpezie/ICHUE JorapupmMUIecKon
ast yHKUIUHU UHTETpall .
. (GyHKIUM, €€ CBOMCTBA M CTPOMUTH €€
II0Ka3aTeIbHON
- rpaduk; HaxOOUTh IPOU3BOJHYIO U
y ) UHTETpal ~ IOKa3aTeJbHOM  (QyHKUHUY;
[IpousBognas
. HaXOJUTb IIPOU3BOIHYIO
JorapupmMuyecKon - .
JorapupMuUuecKor GyHKINH
GhyHKIMH
ITokazarenbHbIE [TokazarenbHas
3HaTh METOJBI DELIECHUS IOKa3aTEeJIbHbBIX
U ypaBHEHUs ux .
YPaBHEHUH U yMETb UX NPUMEHATh; YMETh
14 | morapudmuveck | 14 | cucTemsl.
pemarb  CHCTEMbl  IOKa3aTelIbHBIX U
Ue ypaBHEHMs U [TokazarenbHble .
JorapupMHUUECKUX ypaBHEHUN
HEPABEHCTBA HEPABEHCTBA
15 | IlpousBoaHas 15 | Onpenenenue 3HATh onpeeIeHue MpUpaIIeHue
npousBogHOU. [IpaBuia | aprymenTa u mpupaiieHue (QyHKLUH,
HaXO0XACHUS 3HaTh ornpezeseHue IIPOU3BOJHON
IIPOU3BOJHBIX. GYHKIMH M HAXOIUThb MPOU3BOJHYIO
[IpousBomHast CIIOKHOM | QYHKIIMH IO OMPEENICHHUIO; 3HATh U YMETh
(yHKIMH. IIPUMEHSITD IIpaBUJIa
[IpousBonHbie mddepeHnrpoBaHus; 3HATh ONPEIEICHNE
TPUTOHOMETPUYECKHX | CIIOKHOM (YHKIMM M  HaxoauTh €€
¢byskunid. OU3NYEeCKUid | IPOM3BOIHYI0; HAXOIUTh IPOHU3BOTHBIC
U TreOMETPUYECKUH | TPUTOHOMETPUUECKUX (YHKIMH; 3HATH U
CMBICT  IPOM3BOJHOMW. | IPUMEHSTh  T'€OMETPUYECKUH  CMBICI
YpaBHeHUE IIPOMU3BOJHOMW; 3HATb W IPUMEHATH
KacaTeJIbHON K | pM3UYECKHid CMBICT TPOW3BOJHON; YMETh
rpaduxy (GYHKUUH. | COCTaBIATh YpaBHEHHE KacaTeJIbHOW K
[IpomexyTku rpadpuky ¢GyHKOUI B 3aJaHHOM TOUKE;
BO3pacTaHus U | 3HaTh ~ HEOOXOAMMOE U  JIOCTaTOYHOE
yObIBaHUS ~ (PYHKIMH. | yCIIOBUE BO3pPAaCTaHHUs (yObIBaHUA)
Hccnenosanue GyHKIMHM Ha UHTEpBaJE M HAXOAUTh
(YHKIMM C TIOMOIIBIO | MHTEPBAIBI  Bo3pacTaHus  (yObIBaHW:)
IIPOM3BOJHON U | GyHKINH; 3HAaTh OIIpEeAEICHUS

IIOCTPOECHUE e

KPUTHYCCKUX TOYCK M TOYCK 3KCTPEMyMa




rpapuka. Kpurnueckue

TOYKHU )41 TOYKH
IKCTpeMyMa (YHKITUH.
Haubomnsmee u

HaVMEHbIINE 3HAYCHHUS
(GyHKIMU Ha OTpe3Ke

GyHKIIUM,  yCIIOBHE  CYIIECTBOBAHUS
JKCTpeMyMa byHKIUY; HaXOJUTh
KPUTHYECKHE TOYKH U TOYKH JKCTpEMyMa
byHKIUY; HCCIIeI0BaTh CBOIiCTBa
(YHKIIUM C TOMOIIBI0 TPOW3BOJAHON U
CTPOUTH ed rpaduk; HAXOJUTh
HaumOoJblllee W HAWNMEHbIEE 3HAYCHUS
byHKIIN Ha OTpe3Ke; pemarb
NpUKIAAHbIE  3aJa4yd, CBA3aHHbIE C
HaXO0XIEHUEM HauOOJIbIIETO
(HauMEHbIIIET0) 3HaUCHUsl (DYHKITUU

3HAaTh OIpeJAeNieHue MepBOOOpa3HON U

[lepBooOpa3nas U | HEONPEAEIEHHOr0 HHTEerpana ; 3HaTh M
HEOIpe/IeICHHbIH yMETh IPUMEHSTh CBOMCTBA
uHTerpan.  CBOMCTBA | HEONPEAECIEHHOTO  WHTErpaya;  3HATh
HEOIIPEeIEHHOT O OIlpeJieJIeHue KPUBOJIMHENHON Tpanenun u
HUHTEeTrpaa. npuMeHsTh Gopmyny HeroTona-JleliOHMIIA
Kpusonuneiinas Ul HAaXOXAEHus e€ IUIOIAAM; 3HaTh
[lepBooOpa3nas Tpaneuus u €c | IOHATUE  ONPENCJIIEHHOTO  HHTErpaia,
16 | dyHkuus u| 16 | miomanp. YMETh BBIYUCIIATH onpeaeaEHHbIN
UHTErpal OnpeneneHHbIH MHTETpal; BBIYMCIATH IJIOLIA/b IUIOCKOM
uHterpan. Ilpumenenue | Gpurypbl,  OrpaHMYEHHOM  3a/JaHHBIMHU
OIIPEEIIEHHOTO JUHUAMH; 3HATh U MPHUMEHATH (HOpMyITy
UHTErpaia IpHU | BEIUUCIEHUsT OObeMa Tejla BpALCHUS C
peleHun IIOMOULIBI0  ONPEJEIEHHOIO  HHTErpaa;
reOMETPUUECKUX U | IPUMEHSTh ONpPENeNEHHbI MHTerpan A
¢bu3nveckux 3a1aq pelieHus ¢usuueckux  3amad Ha

BbIUUCIIEHUE PA0OThI U PACCTOSHUS
3HATh OIpe/IeJICHNE KOPHS N-Oi CTENEHU U
apu(METHYECKOr0 KOPHSA N-0il CTeneHw;
KopeHsb n-o0ii cTenenu u | 3HaTb CBOMCTBA KOPHS II- OM CTEIICHH;
ero cpoiictBa. CTeneHp | 3HaTh ONpPE/AEICHNE U CBOWCTBA CTEMEHHU C
c palMOHATIFHBIM | pallMOHAIEHBIM TIOKa3aTeleM; HMPUMEHSTh
IIOKa3aTeJeM. CBOWCTBA CTENEHH C pPalMOHAIBHBIM
[Ipeo6paszoBanue I0Ka3aTesneM I ¢ npeoOpazoBaHus
BBIpa)KEHUI, anreOpandeckux  BbIPQKEHUH;  3HATh
Crenenu u COJIepKAINX CTENEHb C | ONpEeNeIeHue CTEeNeHHOW (yHKIum C
17 | KOpHH. |7 | PAUMOHATBHEIM JeUCTBUTENBHBIM [OKa3aTeJIeM; CTPOUTh
Crenennas MIOKa3aTEJIEM. rpauk CTETIEHHOUN ¢byHKIMN C
byHKUIMSA CrenenHass  (yHKUMS, | AEHCTBUTEIbHBIM nokasaresem B
ee cBoiicTBa M rpauK. | 3aBUCUMOCTH OT TOKa3aTessl CTENeHH,
[IpousBonnas U | 3HaThb CBOMCTBAa CTENEHHON (QyHKIUH;
UHTETpal  CTENEHHOHW | 3HATh M NMPUMEHATh NMpPaBUIa HAXOXKICHHS
¢byHKIMN C | MPOU3BOJHOM CTENEHHOM (YHKLIUU C
JeHCTBUTEEHBIM NEHCTBUTENBHBIM IIOKa3aTelieM; 3HaThb U
HoKa3areneM IIPUMEHSTh IpaBuia HaXOXKICHUS
WHTETpaja  CTENEeHHOW  (QYyHKIUH  C

JeWCTBUTEIBHBIM ITOKA3aTeNIEM

18 | MHOrowieHs! 18 | OgHOo4WwIeHBI U | 3HaTh ONpPEAEIEHUE OJIHOUJIEHA, HAXOIUTh
NeUCTBUS HaJ HUMH. | ero Ko3(h(UIMEHT U CTeNeHb; 3alUChIBATh
Crenenb U | ONHOWJIEH B  CTaHJapTHOM  BUJE;
CTaHJapTHBIN BUJ | BHIIOJHATh YMHOXEHHE OJHOWIEHOB H
OJITHOUJICHA. NPEJCTaBIsITh  OAHOWIEH B BHJE




Mmuorousiensl. CreneHb
U CTaHJIAPTHBIA  BH]
MHorouwieHa. JlelcTBust
HaJ MHOTOYJICHAMH.
Paznoxxenue
MHOTOYJICHA Ha
MHOKUTEIIH.
ToxnecTBEHHBIE
npeoOpa3oBaHUs
BBIPAXKEHU

MMPOU3BCACHUA MHO)KHTeHeﬁ; 3HaTb
OIPEACIICHUEC MHOI'O4YJICHA U HAXOAUTH €T0
CTCIICHD, NIPpUBOJUTH MHOT'OYJICH K
CTaHOAApTHOMY BUOY, BBITIOJIHATH
CIIOXKCHHUE W BbIYUTAHHUC MHOI'OYJICHOB,
BBIIIOJIHATE YMHOXCHHE MHOI'OYJICHA Ha

OJTHOYJICH; BBIIIOJIHATE ~ YMHOXKEHUE
MHOTOYJICHA Ha MHOTOWICH; PAaCKJIa/IbIBaTh
anreOpandeckue BBIPA)KEHUS Ha
MHOKHTEITH BBIHECEHHEM o0miero
MHOXHTEISI 3a CKOOKM U  crocobom
IPYIITUPOBKY; BBITIOJIHSTH
TOKIECTBEHHBIE npeoOpa3oBaHus

anreOpanvecKux BhIpAKEHUN

19

DyHKIUA, ee
CBOMCTBa u
rpaduk. Ipenen
byHKIMHA u
HEIPEPHIBHOCTH

19

@OyHKIUA U CIOCOOBI ee
3a/1aHMsI.

[IpeobpazoBanus
rpa¢ukoB  (YHKIIHA.
CpoiictBa  (yHKIHH.
[TonsiTus oOpaTHoit
(GyHKIHA. [Ipenen
(GyHKIIMU B TOYKE M Ha
0ECKOHEUHOCTH.
AcuMmnToTel  rpaduka
(GyHKIHH. IIpenen
YUCJIOBOM
MOCTIeI0BATEIBHOCTH.
HenpepbiBHOCTH

(yHKIMK B TOYKE W Ha
MHO>KECTBE

3HATb OIPCACICHUC U CIIOCOOBI 3aJaHus

byHKIIH; yMETh BBITIOJHATH
npeoOpasoBanusi  rpadpuka  QyHKIUK
(mapanjenpHBIA  MEpeHoc, CKaThe |
pacTsHKeHHe); yMETh ONpeNeNATh CBOMCTBA
GyHKIMM;  yMETh  ONKUCHIBATH IO
3ajaHHoMy  rpa¢uky — ¢yHKumm €€
CBOMCTBA:

1) obnacTh onpeaeneHus GyHKIHUH;

2) oOnacTh 3HAYCHUH QyHKIINH;

3) Hynu GyHKIMU;

4) mepuoANYIHOCTD (DYHKIIHH;

5) IpOMEXYTKHA MOHOTOHHOCTH (DYHKITHH;

6) POMEKYTKH 3HAKOTIOCTOSIHCTBA
byHKIUY;
7) Haubonblllee ¥ HaUMEHbIIEE 3HAYCHUS
byHKIUY;

8) 4eTHOCTh, HEYETHOCTh (PYHKITUU;

9) orpaHMYEHHOCTH (PYHKINH;

10) HEMPEPBIBHOCTH (DYHKIIHH;

11) sxcTpeMyMmbl QyHKINH;

3HATh OINpeJeNicHne 00paTHON (GyHKIHU U
HaXOAUTh (DYHKIHIO, OOpaTHYIO 3aJaHHOMN
M 3HaTh  CBOMCTBO  PACHOJOKEHHS
rpadMKOB B3aWMHO OOpaTHBIX (QYHKLUH;
3HATh OIpeeNieHne mnpenena (QpyHKIUu B
TOYKE W  BBIUMCIATH  €ro;  3HATh
ompezeneHue mpenena  (QyHKIMH — Ha
0ECKOHEUYHOCTH M BBIUUCIIATH €r0; 3HATh
OINIPEIETICHUE AaCUMNTOTHI K TIpaduky
(GYHKIMH U YMETh COCTAaBJIATH YPaBHEHUS
aCHMITOT; HAXOAWTH MPEAEbl YHCIOBBIX

IIOCJIEI0BATEIILHOCTEN, pUMEHSA
CBOHCTBa npezena GbyHKIMN Ha
O0ECKOHEUYHOCTH;  3HaThb  OIpPEIEJICHUS

HENpPEephIBHOCTH (QYHKUUMU B TOYKE U
HENPEePBIBHOCTU (PYHKIIMH HAa MHOYKECTBE;
3HATh CBOMCTBA HEMPEPHIBHBIX QYHKIUI U
MPUMEHATh WX TPU  JIOKA3aTEIbCTBE




HEMPEPBIBHOCTU (PYHKITHH

Onpenenexue u
CBOMCTBA

3HaTh CBOMCTBA CJIOKCHHA, BbIYMTAHUHA,
KOMIUICKCHOI'O  4HuCJia.

JICJICHUsT ¥ YMHOXXEHHUS KOMIUIEKCHBIX
[IpumeHeHne mnpueMoB
qucel, MNPUMEHEHHE apUPMETUYECKUX
KomnekcHsie K KOMIUIEKCHBIM . .
20 20 neficTBuil K anreOpanyeckud 3aJJaHHBIM
quciaa quciaam
KOMIUIEKCHBIM 4YHCJIaM. YMETb HaXOIWUTh

aJireOpanyecKkoro THIIA. .
KBaJPAaTHBIH KOPEHb W3 KOMIUIEKCHOTO
KomruiekcHple  KOpHH qrena

KBaJIpaTHBIX
ypaBHECHUH

KonrtekcTHbie 3aganus (TeKCT, Tabauna, rpaduka, CTaTUCTHUECKUE TaHHBIC, KapTUHA U T.1I.).

4. XapaKkTepuCTHKA COJleP:KaHMS 3aJaHUA:

TpeyroJbHMKH: pa3auyarb BHUABI  TPEYTrOJIBHUKOB, 3HATh  JJIEMEHTBI  PaBHOCTOPOHHETO,
paBHOOEAPEHHOTO M NMPSMOYTOJBHOTO TPEYroJIbHUKA; 3HATh OIpPEAETICHUE MEIUaHbl, OMCCEKTPUCHI,
BBICOTBI, CEPEIUHHOIO MEPHEeHIUKYJsIpa U CpelHeH JMHUM TpEyrojbHUKa W U300paXkaTh UX;
CpPaBHUBATh DPACIOJOKEHUE BBICOT B  OCTPOYI'OJIBHOM, IPSMOYTOJIBHOM U  TYIOYTOJIBHOM
TPEYroJIbHUKAX; 3HATh U JIOKA3bIBaThb IPHU3HAKM PABEHCTBA TPEYTOJIBHUKOB; IMPUMEHATH IPU3HAKU
pPaBEHCTBA TPEYTOJIBHUKOB NPH PEUICHUM 3aJa4d Ha BBIYHUCICHUE M Ha JOKA3aTelIbCTBO; NPUMEHATH
CBOWCTBA M TpPHU3HAKU PaBHOOEIPEHHOTO TPEYroJbHHUKA; MPUMEHSTh CBOWCTBA PaBHOCTOPOHHETO
TPEYTOJIbHUKA MPU PEIICHUN 3a7a4; 3HATh ONPEJECICHUS CHHYCA, KOCHHYCA, TAaHI€HCA U KOTaHI'€HCA
YIJIOB Y€pe3 OTHOUICHUS CTOPOH B IIPSIMOYT'OJIBHOM TPEYTOJIBHUKE; JOKA3bIBATh U IIPUMEHATH TEOPEMY
[Tudaropa; noka3piBaTh W NPUMEHATH CBOWCTBA BBICOTHI B MNPSMOYTOJBHOM TpPEYTrOJbHUKE,
OMyILEHHON M3 BEpPIIMHBI MPSAMOTO yIila Ha TUIIOTEHY3Y; BBIBOJUTH U MPUMEHATH (POPMYIIbI TUIOIIAIH
TPEYTOJIbHUKA;

MmuoroyrojabHuku. Hcciienopanue 4erbIpexXyroJbHMKOB: BBIBOAUTb W IIPUMEHATH CBOWMCTBA
napajuiejorpaMma; BBIBOJWTH M IPUMEHATH NPHU3HAKM IapajuielorpamMma; 3HAThb OIPEICIICHUS
OpSMOYTOJIbHHKA, poM0Oa M KBaJpaTa, BEIBOJUTH UX CBOMCTBA U NMPHU3HAKH; 3HATH ONpEACICHHUE, BUIbI
Y CBOMCTBA Tpaneuuu; JOKa3bIBaTh U IPUMEHATh CBOMCTBO CPEIHEN JIMHUM TPAIICLINH;

OxpyxHOCTb. MHOTOyYroJIbHUKHU: 3HaTh ONpEENCHHsI OKPYKHOCTH U KpyTa, UX 3JIEMEHTOB (LIEHTD,
paauyc, AMaMeTp, XOp/a); BHIBOJAUTh M INPUMEHATh (GOPMYJy JJIUHBI AYTH; BIBOJUTH U MPUMEHATH
(dbopMyITy IIIOLIAIN CEKTOPA, CETMEHTA; 3HATh ONpe/ieJeHN e BIMCAHHOTO yIJla U €r0 CBOMCTBA;
BexkTopbl: 3HaTh (OpMyNly CKaIspHOIO TPOU3BEIACHHS BEKTOPOB B KOOpPAMHATHON (dopme U
MIPUMEHSATH €€ IIPU PELICHUH 3a1a4; BBIYUCIIATH YTOJI MEKY ABYMs BEKTOPaMU B IIPOCTPAHCTBE; 3HATH
Y NIPUMEHSATH YCIOBUE NMEPIEHAUKYISIPHOCTH BEKTOPOB B IPOCTPAHCTBE; 3HATh ONPEAEICHUS BEKTOPA,
KOJUIMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB, HYJIEBOIO BEKTOPA, €AMHWUYHOIO BEKTOPA U JUIMHBI
BEKTOpA; 3HATh U MPHUMEHATH IIPaBUJIA CJIIOXKEHUS BEKTOPOB M YMHOXKEHHsI BEKTOpAa Ha YHUCIIO; 3HATh
OIIpEelIeJICHUE yIiia MEXAY ABYMs BEKTOPaMU; HAXOIUTh CKAJIIAPHOE IIPOU3BEICHUE BEKTOPOB;
KBanparuble ypaBHeHHMs, KBaJpaTHble KOPHH M HPpPalUOHAJIbHbIE BbIPAXKEHUs: 3HATh
OIpeNieNIeHUs] M pa3iuyaTh MOHATUS KBAJPAaTHOIO KOPHS M apHU(PMETHUYECKOTO KBAJAPaTHOTO KOPHS;
pemiate KBaJpaTHbIC YPAaBHEHMs; pellaTh YPaBHEHHs, NPUBOJMMBIE K KBAJPAaTHBIM YPAaBHEHUSIM;
pewaTh JpoOHO-palliOHAIbHbIE YpaBHEHMS,

HepaBeHncTBa: pemarbs CHCTEMbl HEJIMHEWHBIX YPAaBHEHUM C JBYMs I€PEMEHHBIMM; pEIIATh
HEPaBEHCTBA C JBYMsS IIEPEMEHHBIMH; pellaTb CUCTEMbl HEIMHEHHBIX HEPAaBEHCTB C JByMs
IIEPEMEHHBIMY; pEeIIaTh KBaJpaTHbIE HEPABEHCTBA; pEIIaTh palUOHAIbHBICE HEPABEHCTBA; DPEIIATH
CHUCTEMBI U3 JIBYX HEPABEHCTB, OJHO U3 KOTOPBIX JIMHEHHOE, @ BTOPOE — KBAIPAaTHOE; PEIIATh CUCTEMBI
Y COBOKYIIHOCTH JIBYX KBaJIpaTHBIX HEPaBEHCTB;

IIpsimoyroJibHasi cucTeMa KOOPAMHAT B IPOCTPAHCTBE: 3HATh ypaBHEHHE cephl U MPUMEHATh €ro
IpU pElIeHWH 3a]lad; BBIBOJUTH OOIlE€e ypaBHEHHE IUIOCKOCTH 4Yepe3 BEKTOp HOPMalld U TOUKY,
JIeXKAIlyI0 Ha 3TOU IUIOCKOCTH; COCTABIIATh KAHOHUYECKOE YPABHEHUE MPAMOU; YMETh MEPEXOJUTH OT



KaHOHMYECKOI'O BUJIa K TapaMeTPUUECKOMY BUly YPABHEHHUS MIPSIMOM; COCTABIIATH YpPAaBHEHUE NIPSIMOH,
IIPOXO/ISIIEH Yyepe3 B 3a/1aHHbIE TOUKH;

IIpumeHenne ypaBHeHHi NPSIMOH M IUIOCKOCTH B MPOCTPAHCTBE: 3HATh (OPMYIy HAXOMKIACHUS
paccTosiHusL OT TOYKU [0 TUIOCKOCTH, MPUMEHSTh €€ NpPU PEeHICHUU 3a/ay; HAXOIAUTh YToJl MEeXay
OpsMbIMU (IO  33JaHHBIM YPAaBHEHUSM MPAMBIX); NPUMEHATH YCJIOBUE MapalIeIbHOCTH U
NEPIEeHIUKYISPHOCTH MPSIMBIX B POCTPAHCTBE MPHU PELICHUH 3a/1a4;

IMocnenoBaTeJJbLHOCTH: 3HATh U MPUMEHATH (POPMYJIBI N-TO WIEHA, CyMMbI N TEPBBIX UYJICHOB U
XapaKTepUCTHUECKOE CBOMCTBO apu(METHYECKOW TMpOrpeccuy; pemniatb 3aJadd, CBSA3aHHBIE C
apu(MeTHUECKOW /UM TeOMETPUUYECKON MPOrpecCUsMU; MPUMEHATh (HOPMYITY CyMMBbI OECKOHEUHO
yOBIBaIOIIEH TEOMETPUYECKON MPOTPECCHH Il TEPeBOAA MECATUYHON TEPHOIUYECKON apodu B
OOBIKHOBEHHYIO JIpoOb; Mcmonb30BaTh (opMyy CyMMBI OECKOHEUHO YOBIBAIOIIMX I'€OMETPHUECKUX
MIPOrpeccuil Mpu peuieHuH 3ajad ; pellaTh TEKCTOBbIE 3aJaud, CBsI3aHHBIE C apu(METHUYECKOW U
TEOMETPUUYECKOH MPOTPECCUSIMY;

TpuroHomerpusi: 3HaTh ONpesesieHusl, CBONCTBA TPUTOHOMETPUUECKUX (PYHKIMNA M yMETh CTPOUTh
uX rpaduku; yMeTh CTPOUTH rpa)uKu TPUTOHOMETPHUECKUX (PYHKIUI C MOMOILBIO MPeoOpazoBaHMIA;
3HaTh ONpEJENICEHUs] apKCUHYyca, apKKOCHHYCa, apKTaHIeHCa, apKKOTAaHI'€HCAa U yMETh HaXOJUTh HX
3HA4YeHHUs; 3HATh ONpECTICHUS U CBOMCTBA OOPATHBIX TPUTOHOMETPUUECKUX (YHKIMN; YMETh peliaTh
MpOCTEiIlIe TPUTOHOMETPUUECKHE YpaBHEHHUS; YMETh pellaTh TPUTOHOMETPUYECKHE YpPaBHEHHUS C
MIOMOUIbIO  PA3JOXKEHUSI HA MHOXXWUTEIM; YMETb pellaTb TPUTOHOMETPUYECKHE YpaBHEHUS,
NPUBOJUMBIE K KBaJIpaTHOMY YpaBHEHHMIO; yMETb pellaTb TPUTOHOMETPUUYECKHE YpPaBHEHHS C
UCTIOJIb30BAaHUEM TPUTOHOMETPUYECKHUX (HOPMYJI; YMETh pellaTh OJHOPOJHBIE TPUTOHOMETPHUYECKHUE
YpaBHEHUS;YMETh peIlaTh TPUTOHOMETPUYECKHE YpaBHEHUS, HCIONB3YSd (GOpPMYJIbl MOHMKEHUS
CTETIEHU TPUTOHOMETPUUECKUX (PYHKLUH; YMETh pellaTh TPUTOHOMETPUYECKHE YpaBHEHHS METOJIOM
BBEJICHUS BCIIOMOTATEJIbHOIO apryMeHTa; yMeThb peuiaTb TPUTOHOMETPUYECKHE YpPaBHEHUS C
MIOMOUIbI0 YHUBEPCAJIBHOHN MOACTAHOBKH; YMETh PEIIAaTh CUCTEMbI TPUTOHOMETPUUECKUX YpaBHEHU;
YMETh pelaTh NpOoCTeillne TPUrOHOMETPHUUECKHE HEPABEHCTBA; YMETh pelllaTh TPUTOHOMETPHUECKHe
HEpaBEHCTBA; 3HATh OMpPEJCNICHUs] TPUTOHOMETPUUECKUX (YHKIMH; 3HATh B3aMMOCBS3b KOOpAMHAT
TOYEK EJUHUYHON OKPYXHOCTH C TPUTOHOMETPUYECKUMH (PYHKIMSIMH, HAXOOUTh C IOMOUIBIO
€IMHUYHOM OKpPY)KHOCTU OO0JIaCTh OIpEeNeNeHUus] U MHOXECTBO 3HAYCHHUH TPUTOHOMETPHUECKUX
GyHKIHI; 0OBACHATH C MMOMOLIBIO €IMHUYHON OKPY>KHOCTH YETHOCTh (HEUETHOCTD), IEPUOIUIHOCTD,
MOHOTOHHOCTb M MPOMEXKYTKH 3HAKOIOCTOSIHCTBA TPUTOHOMETPUYECKUX (DYHKUUI; BBIBOAUTH H
MPUMEHATH (POPMYIIbl IPUBEICHUS; BEIBOJIUTH U IPUMEHSATH TPUTOHOMETPUUECKHE POPMYJIIBI CyMMBI U
pPasHOCTH YIJIOB, (OPMYJBI ABOWHOIO M TIOJIOBUHHOTO YIJIa; BBIBOJUTH M HPUMEHSTH (POPMYIIBI
npeoOpa3oBaHus CYMMbl U Pa3HOCTH TPUTOHOMETpUYECKMX (YyHKUMH B MpOU3BENECHUE U
OpOM3BEACHHE B CYMMY MJIM  Pa3HOCTB;BBINOJHATH  TOXJECTBEHHbIE  NPeoOpazoBaHMS
TPUTOHOMETPUUECKUX BBIPAXKEHUN;YCBOUTh MOHSITUS:COOBITUE, CIy4yailHOoe COOBITHE, JIOCTOBEPHOE
COOBITHE,HEBO3MOXKHOE COOBITHE,0J1arONPUATCTBYIOIINE HCXOJBI, pPaBHOBO3MOXHbBIE u
IIPOTUBOMOJIOXKHBIE COOBITHS;

Pemienne TeKCTOBBIX 3aa4: KCIIOJIB30BaTh KBAJAPATUUYHYIO (DYHKIMIO JUISl PEIICHUS HPUKIAIHBIX
3aJa4; pemaTh TEKCTOBBIE 3a]Jaul C TIOMOIIIbIO IPOOHO-pAllMOHAIBHBIX YPAaBHEHUN; pelllaTh TEKCTOBBIE
3a/1a4M, C IOMOIIbIO COCTaBJICHMs YPABHEHUI U HEPABEHCTB; PEIIaTh TEKCTOBBIE 3a7jaul Ha MPOLICHTHI;
JNeNUTh BEIMYMHBI B  3a/JlaHHOM  OTHOILIEHUHW; JEJIWTh BEJIWYMHBI Ha 4YacTd, OOpaTHO
IIPONOPLMOHAIIBHBIE TaHHBIM YMCJIaM; PEIIaTh TEKCTOBBIE 337aul C MOMOILIBIO COCTABIEHUS CUCTEM
JIMHENHBIX YPaBHEHU;

DJieMeHTbl KOMOMHATOPMKHU: 3HATh MpaBUja KOMOWHATOPUKH (IIpaBHa CYMMBI M HPOHU3BEICHUS);
3HaTh ONpENENICHUs IEePEeCTaHOBKH, pa3MEILeHUs, coueTaHusi Oe3 MOBTOPEHMIi; pemarh 3ajau,
npuMeHsist  (GpopMysibl KOMOWHATOPUKM JJIi  BBIYMCICHHS YHCNIAa TIEPECTaHOBOK, pa3MeEIICHUl,
codeTanusi 0€3 MOBTOPEHUH; YCBOUTH TOHIATHS: COOBITHE, CIIy4ailHOE COOBITHE, JOCTOBEPHOE COOBITHE,
HEBO3MOXXHOE COOBITHE, OJArOMpUSATCTBYIOIIME HCXOJbl, PAaBHOBO3MOXKHBIE M MPOTHBOIOJIOXKHbIC
cOOBITHSI; 3HATh KJIACCUYECKOE OIpEeJ/Ie]IeHHE BEPOSTHOCTU U NMPUMEHSTh €ro Ui pelleHus 3a/ad;
3HATh CTATUCTHUYECKOE ONPEIEIIEHUE BEPOATHOCTH;

[lepneHAUKYJIAPHOCTH IJIOCKOCTH W MPOCTPAHCTBA: 3HATH ONpEJENICHHE, NMPU3HAK M CBOWCTBA
NEPNEHIUKYJIIPHOCTH MPSMOM U IJIOCKOCTH, MIPUMEHSTh UX NPU PELIEHUH 3a7ay; 3HaThb TEOPEMY O



TpeX MEPHEHAUKYISAPAX U MPUMEHATH €€ MPHU PELIEHUH 33]1a4; YMETh HAXOAUTh PACCTOSHUE OT TOUKH
JI0 TMJIOCKOCTU M MEXIY CKpPEHIMBAIONIMMKCS TMPSMBIMM; 3HATh OMNpENEICHHUE yria MEXIy IBYyMs
HOPSMBIMU B IIPOCTPAHCTBE; 3HAThH ONpPEIEICHUE YIJIa MEXY IUIOCKOCTSMU (JIBYTPaHHBINA yroil), yMeTh
n300paxaTh U HAXOJAUTh €r0 BEJIMYHMHY; 3HATh MPU3HAK U CBOMCTBO MEPHEHAMKYJSPHBIX MIOCKOCTEH
Y IIPUMEHSATH UX IIPH PELICHNUH 33]1a4;

MHororpaHHuKM: BBIBOAUTH (POpPMyJIbl IUIOMIAAM OOKOBOM M TOJHOM IOBEPXHOCTH MHPaMUIbI
(yceueHHON nupamMuabl), IPU3MbI U IPUMEHSTDH UX IIPU PELICHUH 3a/1a4;

Tesa BpameHusi ¥ HMX 3JeMEHTBI: pellaTh 3aJaud Ha HAXOXKJIEHUE JJIEMEHTOB TeNl BpAaILCHUS
(uMnIMHOpa, KOHYCa, YCEYEHHOro KOHycCa, Ilapa); pemaTh 3aJauyd Ha HAXO0XKJICHHE 3JIEMEHTOB Tell
BpamieHus: (IIMIMHAPA, KOHYCa, YCEUCHHOTO KOHyca, mapa, cdepa); BHIBOAUTH (POPMYIIBI IIOMIAIN
OOKOBOH U MOJHON MOBEPXHOCTH KOHYCA U NMPUMEHATh UX MPH pelieHnu 3aiad; [Inomany 6okoBoi u
MOJIHOM TMOBEPXHOCTH YCEYEHHOI0 KOHyca M MPUMEHSATh MX MPU PElIeHUuH 3ajad; 3HaThb (opMyIy
HaXOXXJCHUs 00beMa NMPHU3MbI M MPUMEHATH €€ NMPH PELICHUM 337a4; 3HaTh (OPMYJIbI HAXOXKJICHHS
o0bemMa MUpaMUIbl U YCEYEHHON MUPaMHJIbl M IPUMEHATh UX MpPU pelIeHUH 33/ad; 3HaTh QopMyTy
HaXOXXJCHUs 00beMa IMJIMHAPA U IPUMEHSTh €€ MPH pelIeHUH 3aa4; 3HaTh (POPMYJIbI HAXO0XKICHHS
00BEMOB KOHyCa M YCEUEHHOIO KOHyca M NPUMEHATh UX MPHU pPEUIeHUH 3a/Jay; 3HaThb (OpPMYJIbI
HaXOXXJCHUs o0beMa Iapa M ero 4YacTel W MNPUMEHATh MX INpH pelIeHHH 3ajad; H300paxarb
KOMOMHAIIUM T€OMETPUYECKHUX TeJI Ha IUIOCKOCTH; peliaTh 3aJaud MPaKTUYECKOro COAEpKaHMs Ha
KOMOWHAIIMK T€OMETPUUYECKUX TET;

Ioka3zareabHass u Jgorapupmuyeckass GyHKIHUU: 3HATH OMNPENCIICHUE, CBOMCTBA IMOKA3aTEIbHOMN
(GYHKIMU U CTPOUTH ee rpaduK; 3HaTh ONpeieIeHus Jorapudma yncia, JeCATUIHOTO U HaTypabHOTO
Jorapu(mMoB;3HaTh CBOKMCTBA JIOrapu(MOB U MPUMEHATh UX JUIsl peoOpa3oBaHUs JIOTapUPMUIECKIX
BBIPQ)XEHUI; 3HATH OIpeesieHHe JorapupmMuueckor (yHKINHU, € CBOMCTBA U CTPOUTH €€ rpaduk;
HaXOJUTh MPOU3BOJIHYIO M MHTErpaj MoKa3aTeabHOU (PyHKIMN; HAXOIUTh MPOU3BOAHYIO U MHTErpal
NoKa3aTeabHON (PYHKIINHN; HAXOAUTh POU3BOIHYIO JOrapupMuueckon (GyHKINY;

IIpousBoaHasi: 3HaTh onpeaeneHNe NPOU3BOAHON PYHKIIMH U HAXOAUTh MPOU3BOJIHYIO (QYHKIIMH 110
OTIpENIeICHUIO; HAaXOIUTh IMPOU3BOJHBIC MOCTOSHHOW (YHKIMM W CTENEHHOM (YHKIMHU; 3HATh U
NPUMEHATDH npaBuwia IuddepeHpoBaHus; 3HaTh ONpPEIEICeHUE MPOU3BOIHON (PYHKIIMM U HAXOJUTh
NPOM3BOJIHYI0 (DYHKIIMM IO ONpPENEICHUI0; 3HAaTh ONpEeNCHHE CIOKHOM (DYHKIMHM UM HAXOIHUTh €&
MIPOM3BOJHYI0; HAXOJWUTh NPOU3BOJHBIE TPUTOHOMETpUYECKUX (YHKUMN; 3HATh W NPUMEHATH
TreOMETPUYECKUN CMBICII MPOU3BOIHON; 3HATh W NPUMEHATH (PU3MYECKHH CMBICT NPOU3BOIHOM;
UCCJIEIOBaTh CBOMCTBA (YHKIIMM C TOMOIIbIO MPOU3BOJHOM M CTpOUTHh €€ rpadukK; HaXOAWUTh
HauOoJbpIllee W HauMEHbIee 3HAaueHUs (QYHKIMM Ha OTpE3Ke; pellaTh 3ajayd, CBS3aHHbBIE C
HaX0XJIeHHEeM HauOOoJbIIero (HaMMEHbBIIET0) 3HaueHusl QyHKUMHU; 3HATh ONpEeAeNeHUs] KPUTHUECKUX
TOYEK U TOUYEK IKCTpeMyMma (PYHKLUH, YCIOBHE CYIIECTBOBAHMS SKCTpeMyMma (YHKLUUHU; HAaXOIHUTh
KPUTHYECKHE TOUKH U TOYKH 3KCTpeMyMma (YHKIIMH; HaXOJUTh HauOobllee U HauMEHbIIIee 3HAaUCHUs
(GYHKIMK Ha OTpe3Ke; pellaTh NPUKIAJHBIE 3a7ayd, CBA3aHHBIE C HAXOXJIEHHEM HaMOOJIBIIETO
(HauMeHbLIero) 3HaueHuss (QYHKIUU; 3HaTh OMNpejesieHue MepBooOpa3sHOM  (QyHKUMH U
HEOIPEAEIEHHOTO0 MHTErpaia; 3HaThb M NPUMEHSATh CBOWCTBA HEONPEAEIEHHOTO MHTErpana; 3HaTh
onpejesieHue KPUBOJIMHEHHOW Tpamenuu W OpuMeHaATbh (opmyny Hbptotona - JleitOHuna s
HaxOoXJIeHus €€ IUIOAAH; 3HaTh I[OHITHE ONPEACIEHHONO HWHTErpana, YMETb BBIUUCIATH
OnpeAeNEHHbI MHTErpall;BBIYMCIATE IUIOMA[b IJIOCKOW (UTYyphbl, OrpaHUYEHHON 3aJaHHBIMHU
JUHUSMU; 3HaTh M TPUMEHATH (OpMylly BBIYMCICHHS oOOBeMa Teja BpAIICHUS C MOMOILBIO
OTIpeIeIEHHOT0 UHTErpajia; IPUMEHATh ONpPEeIeNIEHHbIN HHTErpall A pelleHns (pU3nuecKkux 3aaad Ha
BBIYUCIICHHE PAOOTHI U PACCTOSHHUS,

IlepBooOpa3Hasi M MHTErpaj: 3HATh OMpENETCHUE MEepBOOOpPa3HONW (PYHKIIMM W HEOMPEICICHHOTO
WHTETpajla; 3HaTh M IPUMEHSTH CBOICTBAa HEONPEJECICEHHOTO MWHTErpana; 3HaThb OIPEIEIICHUE
KPUBOJINHEHHOM Tpameuuu u npuMeHsATh (opmyiny Heiorona- JleitOnuna nns HaxoxaeHus e€
IUIONIA/IN; 3HATh IMOHSTHE ONPENECIEHHOTO MHTErpaja, YMETh BBIUMCIATH ONPEACIEHHBIN MHTErpal;
BBIUUCIIATH IUIOMIAAb TUIOCKOM (UTYyphl, OTpaHMYEHHOW 3a/JlaHHBIMH JIMHUSAMU; 3HATh U NPHUMEHATH
dbopMmyty BeIYHCICHUS 00beMa Tella BPAIIeHHUs C TOMOIIBIO ONPEIEICHHOT0 HHTETpaja; MPUMEHSITh
onpeAenEHHbI UHTErpasl A peleHus] PU3NYEeCKUX 3aJad Ha BBIYUCIICHHE PabOThl U PACCTOSHUS;
3HATh OIpEeJIeIeHUe KOPHS N-OM CTENeHH U apu(PMEeTHUEeCKOro KOpHsS Nn-oil CTENeHH; 3HATh CBOMCTBA



KOpHSl TI- O CTENeHHU; 3HaTh ONpEeNICHHE CTENEeHHOW (YHKIMU C JEHCTBUTENBHBIM IOKa3aTeleM;
CTPOUTH TpauK CTENEHHON (PYHKIUU C IeHCTBUTEIBHBIM MOKa3aTelIeM B 3aBUCUMOCTH OT MOKa3aTelst
CTETIEHU; 3HATh CBOMCTBAa CTENEHHOMW (YHKUMHU; 3HATh W NPUMEHATHh MPaBUIa HAXOXKJICHHS
MIPOM3BOJHON CTENEHHOM (YHKIMHM C JAEHCTBUTEIbHBIM IMOKAa3aTeleM; 3HaTh W MPUMEHATh IpaBHiia
HaXOJKJCHUS MHTErpaja CTENCHHON (GYHKINU C AeUCTBUTEIBHBIM MOKa3aTeneM; MHOIro4JIeHbl: 3HaTh
onpejiefieHue OJHOWIEHAa, HaXOAWTh €ro Ko3((UIMEHT U CTeNeHb; 3alUChiBaThb OJHOYIEH B
CTaH/JapTHOM BHJI€; BBIIIOJIHATh YMHOKEHHE OJHOWIECHOB M IPEACTaBIATh OJHOYIEH B BHJIE
MIPOM3BEIEHUSI MHOXKHMTEJICH; 3HaTh ONpEIelIeHHe MHOTOWIEHA U HAaXOJUTh €ro CTeNeHb; NMPUBOIUTH
MHOTOYJIEH K CTaHJApPTHOMY BH[Y; BBIIIOJIHATH CJIOXXEHUE U BBHIUYMTAHWE MHOIOUWIEHOB; BBIIOJIHATH
YMHOK€HHE MHOTOYJeHa Ha OJHOWIEH; BBIMOJHATH YMHOKEHHE MHOTOWIEHAa Ha MHOTOWIEH;
packiaapIBaTh anreOpanvyeckue BBIPRKEHUS HA MHOXKHUTENIM BBIHECEHHEM OOILIEr0 MHOXHTENS 3a
CKOOKM U cIOCcOOOM TPYNIHPOBKHU; BBIMOIHIATH TOXKIECTBEHHBIE MPEOOpa3oBaHUs alreOpandecKux
BBIPAKCHMUI;

DyHK1Ius, ee cBoMcTBA U rpaduk. [Ipenes pyHKuuM ¥ HeNPEPBIBHOCTb: 3HATH ONPEACIICHUE U
cnocoObl 3aJaHus (PyHKIMH; YMETh BBIIOJHATH peoOpa3oBaHus rpaduka QyHKIUHN (MapaieabHbId
MEPEHOC, C)KaTUe W PACTSDKEHHUE); YMEThb OMNpeNeNsiTh CBOWCTBA (PYHKIMH; yYMETh OIKCHIBaTh IIO
3amanHoOMy rpaduky GyHKIUU e€ cBoicTBa: 1)obmacTs onpeneneHus GyHKIUH; 2) 00iacTh 3HAaYCHUN
byukuy; 3) HyaM QyHKUMH;4) TEpUOIUYHOCTh (QYHKIUHU;S) TPOMEXKYTKM MOHOTOHHOCTH
(GYHKINU;6) MPOMEXKYTKH 3HAKOMOCTOSHCTBA (PyHKIMM;7) HauOojblllee M HaMMEHbIIEE 3HAYCHUS
GbyHKIMKM; 8) YETHOCTh, HEYETHOCTh (QYHKIMH; 9) orpaHuueHHOCTh (QyHKIMH; 10) HENPEPHIBHOCTH
¢byukuuu; 11) skcTpeMyMbl (DyHKIMH; 3HATh OIpenesieHue oOpaTHOM (yHKIMH U HaxXOOWTh
GbyHKIMIO, 00paTHYIO 3aJaHHONW M 3HATh CBOMCTBO PACIOJIOKEHHS TI'padUKOB B3aUMHO OOpaTHBIX
(GyHKUMH; 3HATH ompejaeseHue Ipejena (pyHKIUM B TOYKE W BBIYUCIATH €ro; 3HATh ONpeieiiCHHE
npenena QyHKIMU Ha OECKOHEYHOCTH W BBIYUCIATH €r0; 3HATh OMpENEICeHUE aCUMITOTHI K Tpaduky
(GYHKIMM W yMeTh COCTaBJIATh ypaBHEHHs AaCHUMIOTOT; HAaxXOAMThb IPEJeNbl  YHUCIOBBIX
Mocie0BaTeNbHOCTEN, NPUMEHSAS CBOWCTBAa mpeena (YHKIMM Ha OECKOHEYHOCTH; 3HATh
OTIpeieNIeHUs] HeMPEPhIBHOCTH (PYHKIUU B TOYKE M HENPEPHIBHOCTU (PYHKIIMM HAa MHOXKECTBE; 3HAThH
CBOICTBa HEMPEPHIBHBIX (QYHKIMI U MPUMEHSTH UX MPU J10Ka3aTeIbCTBE HEMPEPHIBHOCTH (PYHKIINU;
KommnuexkcHble umcina: 3HaTb CBOWCTBA CJIOXKEHUS, BBIUMTAHMS, JEIEHUS M YMHOMKEHUS
KOMIUIEKCHBIX uuncen; [IpuMmeHenue apudmeTnueckux MAeWCTBUA K anreOpandyecku 3aJaHHBIM
KOMIUIEKCHBIM YMcIaM. Y METh HaXOAWTh KBaJpaTHBIN KOPEHb U3 KOMIUIEKCHOTO YHUCIIA.

5. TpyaHocTh TeCTOBBIX 3aJaHHIl B OJHOM BapHAaHTe TeCTa. TECT COCTOMT U3 3-X YpOBHEHU
TpyAHOCTU: 0a30BbI ypoBHEHb (A) — 26 %, cpeanuil ypoBeHb (B) — 60 %, BbICOKHII YpOBEHBb
(©) - 14 %.

Ba3oBblii ypoBeHb TpPYAHOCTH XapaKTEpU3yeT BOCHPOU3BJIEHUE IPOCTHIX 3HAHUW M HABBIKOB,
MIO3BOJIET NIPOBECTHU OLEHKM MUHHMMAJIBHOIO YPOBHSI OATOTOBJIEHHOCTH TECTUPYEMOTO, BBIIIOJIHEHNE
MIPOCTBIX JIEHCTBUS C MOMOIIBIO ONPEAENEHHBIX YKa3aHHM, MCIOJIb30BaHUE MPOCTHIX apryMEHTOB U
€CTECTBEHHOHAYUYHBIX TOHATHH.

CpenHuii ypoBeHb TPYJHOCTH XapaKTEpU3YET MPaBUIIbHOE BOCIPOMU3BEACHHE OCHOBHBIX 3HAHUN U
HaBBIKOB, PACIIO3HABAHHWE MPOCTHIX MOJENEH B HOBBIX CHUTyallUsX, YMEHHUE aHaJIU3UpOBaTh,
CpaBHHBaTh, 0000IIaTh W CHCTEMAaTU3UPOBATH JIaHHBIC, HCIIOJIB30BAaTh APTYMEHTHI, 0000maTh
UHPOpPMALIUIO U POPMYIIUPOBATH BHIBOJIBL.

Bbicokuii ypoBeHb TPYAHOCTH XapaKTepU3yeT BOCIIPOU3BEACHNE O0JIee CI0KHBIX 3HAaHUIN 1 HaBBIKOB,
pacrio3HaBaHHE 0oJiee CIIOKHBIX MOJENeH 3alaHuii, HHTErpUpOBaHUE 3HAHWN, YMEHUHA M HaBBIKOB,
aHAIW3 CJOXKHOM uWH(pOpMalMKM WIA JaHHBIX, HPOBOJUTH pACCyXJEHUE, OOOCHOBBIBATH U
(opMyIMpOBaTh BHIBOJbI, HANPABJICHO Ha pasrpaHudeHue (aKTOB M MX IMOCIEICTBHUH, onpeiencHue
3HaYUMOCTH IPEJICTaBICHHBIX (DaKTOB.

6. ®opma TecTOoBBIX 3agaHuii: TecToBble 3a7aHMs 3aKpbITOM (OpMBI C BBIOOPOM OJHOTO
IIPABUJIBHOTO OTBETA.

7. BpeMﬂ BBINOJIHEHUSI TECTOBBIX 3aJaHMMH: HpO,Z[OJ'DKI/ITGJIBHOCTL BBIIIOJIHCHHA OAHOI'O 3aJaHHs B



cpelHeM 2 — 2,5 MUHYTHI.

8. Onenka:

[Tpu aTTecTany yYuThIBa€TCSI CyMMapHBIi 0ajyl TECTUPOBAHMUSL.

Jns 3amaHuii ¢ BHIOOPOM OJHOTO MPAaBUIBHOTO OTBETa M3 YETHIPEX NPEJIOKEHHBIX BapHUaHTOB
npucyxnaaercs 1 6ai, B ocTanbHbIX ciydasx 0 6aiios.

9. Pexomenayemasi JJureparypa:

1. «llepeyenp y4eOHUKOB, YI€OHO-METOAUYECKUX KOMILJIEKCOB, TOCOOMI U JAPYTO# JOMOIHUTETHHON
JUTEPATYphl, B TOM WYHCIIC Ha DJIEKTPOHHBIX HOCHUTENSAX, PAa3PEIICHHBIX K HWCIOJIb30BAHUIO B
OpraHm3aIusax o0pa3oBaHUs», YTBEPKIACHHBIH MunuctepctBom OOpa3oBaHust U Hayku PecmyOnuku
Kazaxcran.

2. Anpamyparosa T.A., baitmonanosa K.C., baiimonanoB E.C., Maremartuka 5, AnMatsl « ATamypay
2017

3. AnpgamyparoBa T.A., baiimonanosa K.C., baitmonanos E.C., MatemaTtuka 6, AnmaTel «ATamypar»
2018

4. IeabiOexoB A.H., llIsbioexoB JI.A., AnreOpa 7, Anmatsl «Atamypa» 2017 r.

[Ierap10eK0B A H., IlIstHBIOCKOB [1.A, 'eomeTpus 7, Anmater «Atamypa» 2017 r.

[empi6exoB A.H., smapioexos [I.A, XKymabaes P.H, Anre6pa 8, Anmatsl «Atamypa» 2018 r.
[Ierap16eK0B A.H., llIsHBIOCKOB [I.A, XKymabaes P.H, 'eomerpus 8, Anmatsr «Atamypa» 2018 T.
[eiapi0exoB A.H., Illsiabi0exoB [.A, XKymabaes P.H, Anredpa 9, Anmatsl «Atamypa» 2019 r.

9. lIsmbioexoB A.H., HIsmbioekoB [I.A, Kymabae P.H,['eomerpus 9, Anmatsr «Atamypa» 2019 r.
10. IlIsHBI0EKOB A. H [IeiabiOexoB .A, XKymabaeB P.H,AnreOpa xoHe ananu3 6acramanapsl 10,
AnMatbl «ATamypay 20 19r.

11. HIempioexoB A.H., HIsmabioexoB JI.A, XKXymabaeB P.H,I'eomerpus 10, Anmatel «Atamypa» 2019
T.

12. Ao6suikaceiMoBa A.E., Kopuesckuii B.E .; XXymarynosa, 3.A., AnreOpa u Havanmo aHamm3a 11,
Ammater «MexkTten» 2020 T.

13. Cmupnos B.A., Tyskos E.A., I'eomerpus 11, Anmartsr «Mekrem» 2020 r.
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