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1. IlepevyeHb KOMIIETEHUMH ¢ YKa3aHHeM 3TAnoB UX GOpMHPOBAHUSA B NMpoLecce 0CBOCHUS

o0pa3oBaTeIbHOM NPOTrPaMMBbI

N3yuenne nucuununsl «lIpaktukym no pemenuto 3agad ['MA no marematuke» 1mo3BossieT
c(hOopMHPOBATH Y MAaruCTPOB CIEAYIOIINE KOMIIETEHIINH.

KOI[ 1 HAMMCHOBAHHEC KOMIICTCHIIMHN

Oransl popMUpOBaHUS

CIIK-6: «CrocobeH  caMOCTOSTENIHHO
OCYIIECCTBIIATh HAYYHOE HCCICAOBAaHUE H
[PUMEHATE €ro0 pe3yJIbTaTbl I[PU PELICHUU
KOHKPETHBIX HAy4YHO-HCCIICIOBATEIIbCKUX
3a7a9»

PaboTa Ha y4eOHBIX 3aHATHIX
CamocrosTenbHas paboTta (JIMTEpaTypbl, YCTHBIN
OIpOC, KOHCIIEKT, pacyeTHasi paboTa)

2. Onucanmne nokasareJieil ¥ KpuTepueB OLEHUBAHMSI KOMIIETEHIMA HA Pa3JIMYHbIX dTanax
ux (popMupoOBaHMS, ONIUCAHME IKAJ OLIEHUBAHUS

Ore- YpoBeHb Oran OnucaHue nokasatesnei Kpurepun [Mxana
HHUBae- | chopMmu- dbopMupoBaHus OLICHUBaHMs OLICHMBA
MBIC POBAaHHO- HUA
KoMIle- | CTH
TCHIUH
CIIK - | IToporo- | 1.PaGoraHa | 3HaTh: METO/bI U3Y4YEHUS YCTHBIN OIpOC, | YCTHBI
6 BBII y4eOHBIX AJIEMEHTapHON MAaTEMAaTHUKH B BBIIIOJIHEHUE pac- | 1
3aHATHAX npodUIbHON MIKOJIE, 4yeTHOW  paboThl, | ompoc
2.CamocrosT | TpeOOBaHUS K IPOBEACHUIO U KOHCIEKT BBIIOJ
€JIbHAsA 0(OpPMIICHHIO TPOEKTHBIX HEHUE
pabora paboT 1pu penieHnu yaeOHo- pac-
(JIuTepatypsl, | MCCIeI0BaTENbCKUX 3a1a4 YETHOU
YCTHBIN YMeTh: NPUMEHATh METOIbI paboThI
orpoc, MIOMCKA PELICHUs 3a/1a4 IpU ,
KOHCIIEKT, peann3anuy yueOHbIX KOHCIIE
pacueTHas IIPOEKTOB KT
pabora)
[TponBu- | 1.PaGota Ha | 3HaTh: METOABI U3yUECHHUS YCTHBIH OIIpOC, YCTHBI
HYTBIN y4eOHBIX AJIEMEHTapHOW MAaTEMAaTHKH B BBIIIOJIHEHME pac- | 1
3aHATHAX npodUIbHON MIKOJIE, YEeTHOW paboTHI, oIpoc
2.CamocrosT | TpeOOoBaHUS K IPOBEACHUIO U KOHCIEKT BBINOJ
€JIbHAs 0(pOpMIIEHHIO TPOEKTHBIX HEHUE
paborta paboT npu pemieHnu yaeOHo- pac-
(JIuTepatypsl, | MCCIeI0BaTeNbCKUX 3a1a4 YETHOU
YCTHBIN YMeTh: 0TOMpaTh U NPUMEHSATH paboThI
orpoc, METO/IbI TIOMCKA PELICHUS ,
KOHCIIEKT, 3aJa4 [pH peannu3aiiu KOHCIIE
pacueTHas y4eOHBIX POEKTOB, KT
pabota) KOHCTPYHpPOBAaTh HOBBIE
METO/Ibl PEIIECHNUS 3a1a4
Bnaners: ymenusimu
CaMOKOHTPOJIS U
CaMOOLIEHUBAHUS IIPU
pELIEHNN 3a1a4




[IponBu- | 1.PaGotana | 3HaTh:  METOIBI  W3YYEHHUS | YCTHBIN ONMPOC BbI- | YCTHBI
HYTBIN y4eOHBIX JJIEMEHTAapHOM MAaTE€MAaTUKU B | [IOJIHEHUE pacyeT- | U
3aHATUAX npouIbHOM 1IKOJIe, | HOM paboThI; onpoc
2.Camoctost | TpeOoBaHWsI K OQGOPMIICHHIO | KOHCIIEKT BBITIOJ
eJbHas HCCJIEIOBATENLCKUX PpaboT mpu HEHUe
pabora pelieHnn y4eOHO- pac-
(JIuTepaTypsl, | UCCIENOBATEIBCKUX 3azad, YETHOMN
YCTHBII dTambl peaju3alud  METOOB paboTbI
omnpoc, npu peLeHnn ,
KOHCIIEKT, HCCJIEIOBATEIBCKUX 3a1a4y KOHCIIE
pacueTHast YMers: KT
paborta) HAchIaTh  JIOIOJHHUTEIbHBIM
yueOHO-pa3BUBAIOIINM, HCCIIe-
JI0BaTEJIbCKUM MaTepUaIoM

coJlep’KaHuEe IMPEernoJaBaeMoro
npeameTa, IJIaHUPOBATh u
OCYIIECTBIISITh  CAMOCTOSITEIb-
HYIO JEATEIbHOCTh IO pelle-
HUIO IIOMCKOBO-UCCIIEI0BA-
TENbCKUX 3a/1a4

Brnaners: cpeactBamMu  KOH-
TPOJISl BBHITIOJIHEHUS HCCIIeI0Ba-
TEIBCKUX PaboT, crocobamu
OCMBICJICHUSI U KPUTUYECKOTO
aHayM3a UHGopManuu

3. TunoBblie KOHTPOJbHbIE 33/IaHUS WM MHbIe MATEepHAJIbl, HEOOXOAMMBIE I OUEHKHU
3HAHWH, YMEHUIl, HABBLIKOB M (MJIHM) ONbITA JAeATEJbHOCTH, XapaKTePHU3YIIIUX 3TANbI
(popMupoBaHus KOMIIETEHIIMI B IIpoIecce 0CBOCHUS 00pPa30BaTEeILHON MPOTrPaMMBbI

IIpumepHbIe 3a1aHusA pacuyeTHON padoThl MO TeMe «Pemenue 3a1a4 ¢ HCMOJIb30BaHHEM
rpagpukoB U PyHKIHI»

1. CocraBuTh ypaBHEHHE KacaTelbHOU K rpaduky dynkiuu f(X), mpoxosimieii yepes Touky

X0 -

3x+1
a)f(x) = x—2 xo=3;
5—x
6)f(x) = 3x xo=— 1.
2. HaiiTu npoMexXyTKu MOHOTOHHOCTH (DYHKIIMHU:
x—3
a)f(x) =2x+4 :
x 9
J— + J—
6)f(x)=4 x.
3. OnpenenuTb KPUTHUECKHE TOUKH PYHKIIMU. DKCTPEMYMBI (PYHKIIUH:
1
a)f(x) =x+ X ;
X
6) f(x) =4—x.




4. Haiftu HauOomblllee M HAMMEHbIIEe 3HAUeHHWE (YHKIUMM Ha OTpe3ke. Bbrumciuth
MIPOU3BEICHNE HAaNOOIbIIEro U HAMMEHbILIEro 3HAYCHHUS:

a)f(x) = (>—7x+7) > [4; 6] ;

0) f(x) =2 cos x — cos 2x [0, 7].
5. Uucno 10 mpencraBbTe B BUAE CYMMBI JIBYX HEOTPUIATEIBHBIX CIIAaraéMbIX Tak, YTOOBI
CyMMa KyOOB 3THUX YHCEJ ObllIa HauOOJIBIIICH.
6. Yucno 72 mpencraBbTe B BHIE CYMMBI TPEX IMOJIOKUTEIbHBIX YMCEN TaK, YTOOBI /1Ba U3
HUX ObUTH PaBHBI MEXKIY COOOH, a CymMMa KBaJpaTOB 3TUX TPEX yKcelN ObUIa HAUMEHBIIICH.
7. bak MuIMHIPUYECKOH (OPMBI JOKEH BMEMIAaTh V JIMTPOB BOJABI. KaKOBBI JOMKHBI OBITH
€ro pa3Mephl, YTOOBI IUIOMIA/Ib €r0 HOBEPXHOCTH 0€3 KPBIIIKU ObUla HauMEHbIEH?
8. Kakoit HanGombimuii 00bEM MOXKET UMETh MPAaBUIIbHAS TPEYroJbHAs MPU3Ma, BIMCAHHAS B
chepy paguyca R?
9. Okoso momnymrapa pagdyca r onucaH KOHYC Tak, 4TO IIEHTP OCHOBAHUS KOHYCA COBIAAeT
¢ ueHtpom miapa. [Ipu kakoii BeicoTe KOHYca 00bEM ero OyeT HauMEeHbIINM?
10. Mmerorcs tpu crunasa. [lepserit cimaB conepxut 30% nuxens u 70% menu, BTOpoi —
20% menu u 80% wmapranua, Tpetuii — 15% nukens, 25% menu u 60% mapranna. M3 Hux
MOJIYYMJIM HOBBIM cruiaB, cojepxamuii 40% wmapranma. Kakoe HauOosbliee U Kakoe
HauMEHbIIIee MPOLIEHTHOE COJEpP)KaHWe MEAM MOXeT ObITh B 3TOM ciiaBe? B oTBete
YKaXHUTE MOAYJb PA3HOCTH MEKIY ITUMH 3HAUECHUSIMU.
11. Jlana ¢yukuua f(x) = x3 — 3x? + 3x + a Haiigure 3HaueHue mnapameTrpa a, IpH
KOTOpOM Hanboubiee 3HaueHue Gpynkuuu f (x)Ha orpeske [—1; 2] paBHo 5.

HpnMeprle 3aJaHuA pacquHOﬁ paGOTbI no teMme «Penienne ypaBHeHHﬁ, HEPaBCHCTB
H UX CUCTEM

2
1. Onpenenurte Te 3HAYCHUS MapaMeTpa @, IpU KOTOPBIX YpaBHEHUS 3ax” —5x+2a=0,

2 —
2x"+ax—3=0 yyeror OOIIHi1 KOPEHB.
2. BluuciuTe BCe 3HAYCHUS mapamerpa &, mpu KakIOM U3 KOTOPIX KOPHH YpaBHEHHI

x? +§x—2a:0 x2+9x_a=0

a u a MEPEMEKAIOTCSI, T.€. MKy JABYMSI KOPHSIMH OJTHOTO
YPaBHEHUS PacIoIaraeTcsi POBHO OJUH KOPEHb JIPYToro.
3. Berunciiute Bce 3HAYCHHS ITAPAMETPa, IPH KaXKIOM U3 KOTOPHIX KOPHU YpaBHEHHI

x2+%+2a:0 x2+&—a:0

a u a HE MIEPEMEKAIOTCS.
x* —4x+3+a<0,

X2 —2X+a-3<0
4. Pemmre cucteMy HEpaBEHCTB B 3aBHCHUMOCTH OT IapaMeTpa a.

X2 —x—4+a<0,

X*+x-4-a>0
5. Pemmthb cucteMy HEpaBEHCTB B 3aBHCHMMOCTH OT I1apaMeTrpa a.
6. OnpesieNuTe Te 3HAYCHNS MapaMeTpa a, IPH KOTOPBIX ypaHeHne Y &+ X = 1+ X yveer
€/IMHCTBEHHOE pellCHHE.
7. Onpenienute T€ 3HAYCHUS TTapaMeTpa a, MPH KOTOPBIX YpaBHEHHE
2 2 —

log, (cos” x+1) +log, (cos” x+5) =1 UMeeT XOTsI Obl OHO perieHue?

. X
log, ,(2—cosx+sin—=)=2
8. Ompenenure T 3HAYCHUS TTapaMeTpa a, MPH KOTOPBIX YpaBHEHHE 2
UMEET pelIeHue.

cos’ x—2(b—4)sinx+4a—-13=0

9. IIpu xakux b ypaBHenue HE UMEET PEIICHUN.



10. HaiiTu Bce 3HaueHMs napamMeTpa d, MpH KakJ0M U3 KOTOPhIX MHOKECTBO 3HAYCHUN (QYHKIIUU

\/a+1—2c033x +1

" sin?3x+a+2Ja+1+2

11.

$yHKIMK Y =

12.

10.

11.

12.

13.

_x*+2x-a

COJIEPXKUT OTpe30K [2; 3].

HafITH BCC 3HAUCHUA napaMeTpa a, IIpHU KaXXI0M U3 KOTOPbIX MHOX>KXCCTBO 3Ha‘IeHI/II71
3Xx+3-2ax

X* +2(2a+1)x+4a’ +4a+2
Haiitu Bce 3Ha4YeHMS TapaMeTpa a, MpY KaKJIOM U3 KOTOPBIX CPEIX 3HAUYCHUM

coziepkuT otpe3ok [0;1].

> €CTb POBHO OJJHO L€JIOC YHCJIO.
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IIpumepHbIe 3a1aHUA pacueTHOI padoThl o Teme «PenieHne crepeoMeTpudecKux
3agaw»

PaccmoTtpuMm mpaBuibHY0 ueThipéxyroibpHyto npusmMyABCDA1B;C1D1, nuaronamsHOe

ceueHne KoTopod—kBanpar. Yepe3 Bepmmny D; u cepenunbr pédep AB u BC
MpOBEJICHA IIOCKOCTh. HaliTu 1muioiaas nojydeHHoro ceuenus, eciau AB = a.
OcHoBaHueM IMIpHU 3 MBI ABCA;B;C, CAYXHUT
PaBHOCTOpPOHHUHU TpeyroabHuk ABC. Bepmmna Aj
BEPXHEIO0 OCHOBAaHMs NIpoeKkTupyercs B LeHTp H HmxHero ocHoBaHus. OmnpenenuTsb
IoIaabs OOKOBOH MOBEPXHOCTU NPU3MEIL, eciii AB = a u yronA1AH = a.

OcHoBaHMeM  NHMpaMUbl  CIYy)KUT poMO, JBE OOKOBBIE TIpaHU  KOTOPOIO
NEePIEeHIUKYJISPHBI IIJIOCKOCTU OCHOBaHHUA. [10/1 KakuM yriioM HaKJIOHEHBI K IJIOCKOCTH
OCHOBaHUs JIB€ JApPyrue rpaHy, €ClU IUIoadb OOKOBOI MOBEPXHOCTH IMHUPaMUIbl BJIBOE
OOJIBIIIE IUIOIIAANA €r0 OCHOBAHUA?

Yepes CTOPOHY OCHOBaHMS MPABUIBHONW TPEYTOJIBHOM MUPaMUbI IPOBEJEHA IIJIOCKOCTh
HEePIEHIUKYIIIPHO TPOTUBOIIOJIOKHOMY O0KOBOMY peOpy. CTOpoHa OCHOBAaHUS paBHa @,
CeKyllasl IMJIOCKOCTh JIEJIUT OOKOBOE pedpo B OTHOIIEHUM 3 : 2, cuuTas OT BEpIIMHBI
nupamuibl. Haiitu 60koBoe pebpo 1 miomaab 60KOBOM MOBEPXHOCTH MHUPAMU/IBL.

Han npsmoyronsHbii napamenenunen ABCDA1B;C1D1, B koropom AD = a, AB = b,
AA; = c. Yepes BepuinHy Bj npoBeneHa npsiMas nepneHAUKYISIpHO MiockocTH ACD;.
Jloka3zatsk, 4TO eciau a>b>c, To npsmas nepecekaer rpanb ABCD B HekoTopoii Touke M.
Haiitu B1M.

Han npsmoyronenelii napamienenunes ABCDA1B;C1D1.Kakoe nHanbosblee 3HaueHue
MO>KET IPUHUMATh yToJl HaKJIoHa ero auaronanu BD; k mockoctu ACD;?

Han xy0 ABCDA;1B;C;D1.Haiitu yron mexay miockoctsimu ABD; u BCD;.

[Man tetpasap ABCD, Bce mockue yrisl pu BepiminHe D kotoporo npsimsie. Touka M,
npuHauiexkanias rpaai ABC, onnHakoBO ynaneHa OT Bcex JApyrux rpaneil. Haiigure
DM, eciiut DA =a, DB=bu DC =c.

OcHoBannem npsimoit npusmsl ABCA1BIC1 cayxut tpeyronsHuk ABC ¢ npsiMmpiM
yriaom C. U3 Bepmmusl C mpoBeneHa npsiMasi neprneHauKkyisspHo riockoctu ABCI,
nepecekaromas miockocts A1B1C1 B Touke M. Haiinute CM, ecniu CC1 =1, CA=2nu
CB=3.

BokoBoe pebpo mpaBuiabHON ueThIpExyronbHoil mnupamuasl NABCD obpasyer c
OCHOBAaHHEM YIOil 45°. Haiiznre CHHYC yria HakJoHa pedpa ND k mutockocti ABN.
BeicoTa mpaBwibHOW TpeyroiapHOW mnupamuisl SABC paBHa CTOPOHE OCHOBaHUS W

paBHaV/3 Uepes BepiiuHy A IpoBeIeHa TIOCKOCTh TEPIEHINKYIAPHO GOKOBOMY pebpy
SB, nepecexkatomas pedpo SB B Touke N. Haitnure 06bém mupamuast NABC.
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14. Bce mnockue yrasl terpadapa ABCD mnpu Bepmmnae D mpsmbie. Touku M u N —
cepenunnl pédep AC u BD. Haiinure nnuny orpeska MN u yron Hakiona npsamoit MN k
miockoctr ABC, ecmu DA =1, DB =DC =2.

15. OcHOoBaHMEM THPAMHJIBI CIIY’)KUT POMO CO CTOPOHOU a U YTIIOM 60°. Beicora MIAPaMU/JIBI
paBHa h. /IByrpanHbIe yIriibl IPU OCHOBAHWYU NMHUpaMHJIbI paBHbl. Haliaure paguyc cdepsl,
BIIMCAHHOW B MupaMuy. Berauciaure paguyc npu a =4 u h = 3.

16. Bce mtockue yriel npu BepmmHe D Terpasnpa ABCD npsmeie, DA=4, DB=8, DC =12.
Haiinure pagnyc chepsl, BHUCAHHOW B TETPadIp.

17. B ky0, pebpo koTOoporo paBHO a, BnucaHa cdepa. Jlokaxure, 4To cymMMa KBaJpaToOB
paccTosHUN OT Jt00OW TOYKH cepsl 10 BepIIMH Kyba MOCTOsHHA. Brpramcnure 3ty
CyMMY.

18. B mupamune SABC pé6pa SA u BC o6pasyror yrox 45°, SA=4, BC=6 /2 . Haiimure

HAaMMEHBIIYIO IUIOIIA/(b CEUEHUS TMPaMU/Ibl IIJIOCKOCTHI0, apaiienbHoil SA u BC.

19. B mpocTpaHcTBe aHbl TP pa3iIMyHbIe TUIOCKOCTH 0, B, ¥ u chepa w(O, R). Iloctpouth
cdepy, Kacaronlyrocs TaHHBIX TUIOCKOCTEH U CepEHI.

20. B mpocTtpancTBe maHbl JBe IIockocTu o, B u nBe cdepsl o1(O1, R1), ®2(02, R2).
[Toctpouts chepy, Kacaroulyrocs JaHHBIX TIOCKOCTEN U chep.

21. B mpocTpaHCcTBe J1aHa MI0CKOCTh o ¥ Tpu paznuysble chepsl o1(01, R1), ©2(02, R2) u
®3(03, R3). [Toctpouts chepy, Kacaroulyrcs JaHHBIX cPep U TUIOCKOCTH .

[IpumepHbIe 3a1aHUA pacuyeTHOI padoThl 0 TeMe «PeleHue MIaHUMeTPUYECKHUX 32121
1. [oka3aTh, 4TO MEAMaHbI TPEYTOJbHUKA TEPECceKaloTcs B OJHOM TOUYKE, KOTOpas IEIUT

KaX/1yl0 U3 HUX B OTHOIIEHHUH 2 : 1, cuuTast OT BEpIIKHBI.

2. Jloka3aTh, YTO MEAMaHbl TETpadjpa MEepeceKaroTcs B OJHOW TOYKE M JENATCS €10 B
OTHOWIEHMH 3 : 1, cuuTast OT BEpLIMHBI.

3. BokoBble TpaHM TpPaBUIBHON MIECTUYTOJHHOW NPU3MbI—KBaAparbl. Haiitm Bennumny
yIila MEXAYy CKPEIMBAOIIMMUCS JUATrOHASIMHA CMEKHBIX TPaHEN IIPU3MBI.

4. TlocTtpouTh OOLIMI NEPHEHAUKYISAP CKPELIMBAIOIIMXCS AWaroHajied JBYX CMEXKHBIX
rpaneit kyoa. Hailtu paccTosiHne MeXly STUMU IMaroHajIsiMu, eciau pedpo Kyba paBHO 1.

5. Ilnmockue yriel TpEXTpaHHOTO yria paBHbBl a, b u g. HaliTu ero nByrpaHHble YIJbI
(TeopemMa KOCHHYCOB JJIsl TPEXTPAHHOTO YITIa).

6. Jlokaxwure, 4TO OTPE3KU, COSAUHSIONINE CEPEANHBI TPOTUBOIIOIOKHBIX pEdep TeTpa’ipa,
nepeceKkaroTcs B 0JTHON TOUKe (LIEHTPOU] TETPadipa) U ENATCS €10 MOMOIaM.

7. B mapamnenenunene ABCDA1B;C1D; rpane ABCD —xkBaapaT co cTopoHOi a, pedpo
AA; TaKKe paBHO a 1 00pasyer ¢ pébpamu AB u AD yrusy, pasrbie 60°. Haiiaure sl
IMaroHaiel u miomans guaroHaibHoro ceuenns ACCA;.

8. BeicoTa mpaBUIBHON YETHIPEXYTOJBbHOM NMPU3MBI BABOE OOJIBIIE BHICOTHI OCHOBAHUS.
Haiinure BenuuumHy yriia MexAy JAMAroOHalbl0 IPU3MBI M HE Iepecekaronieil e
JIMaroHanbio OOKOBOM I'paHH.

9. Han terpasap ABCD c npsiMbiMu 110ckuMu yritamu ipu Bepimae D. Touku M u N —
cepenunsl péoep AB u CD. Haiigure yron mexay npsimeimu AN u DM, ecaiu DA = DB
=1uDC=2.

10. Hokaxkure, YTO €cCiIM OHCCEKTPHUCHI JIBYX IUIOCKHX VIJIOB TPEXTPAHHOTO yIJa
NEePIEHANKYIISPHBI, TO OMCCEKTPHCA TPETHETO IIIOCKOTO YIila MEePIeHIUKYIIIPHA IEPBhIM
JIByM OHCCEKTpHUCaM.

11. [Joxkasarh, d9YTO IUIONMIA[b TpANCIWH paBHA TMPOW3BEACHUIO [UIMHBI OJHOW W3
HenapasuleIbHBIX CTOPOH W JUIMHBI MEPHeHAUKYISIpa, OMYIIEHHOTO U3 CEpeAMHBI IPYrou
OOKOBOW CTOPOHBI Ha TIEPBYIO.



12. Haiitu nnomtans pom6Oa, 3Hast iMHY d ero OoJbIel TuaroHaad U BETUYUHY 0. OCTPOTO
yIJIa P BEpIINHE.

13. OnpenenuTh MMIOMAAb TPEYTONbHUKA, eciu JBe cTopoHbl AB u BC, cOOTBETCTBEHHO,
paBHbl 13 cM u 15 cm, a Mmeauana BM, npoBesieHHas K TpeThEH CTOPOHE, paBHA 6 CM.

14. Haiitu mnowmans napamienorpamma ABCD, croponsl kotoporo AB u AD paBHbI
COOTBETCTBEHHO § U 5, a yroJ MeKAy IUaroHaJIIMHU PaBeH o.

15. Benuuuna yria mexay nuaroHaisimMu napamienorpamma ABCD paBna 60°, a jinnHa
nuaroHany BD paBHa 5 cm. J[nMHA nepneHauKyspa, IpOBEAEHHOIO U3 TOUKHU [EepeceueHus
nuaroHasieid k cropoHe AB, pasna 1 cm. Haittu minny ctoponst AB u nmaronamm AC
napaiesorpaMma.

16. Haiitn momanp TpanmenuM 1O Pa3HOCTH OCHOBAaHWHM, paBHOM 14 cMm, 1ByM
HernapajuleJIbHbIM CTOPOHAM, paBHbIM 13 1 15 cM, eciau M3BECTHO, UTO B TPANELMIO MOXKHO
BIIUCATh OKPY/KHOCTb.

17. Ha croponax yrina £ABC B3sarel Touku M u N tak, yto BM = BN. Jlokaxkure, 4To TOUKU
M u N cuMMeTpUYHBI OTHOCUTEIHHO TIPSIMOM, cojiepxkarei orccektpucy yria LABC.

18. Jlokaxkute, 4TO MpsiMasi, CoAEprKalas OUCCEKTPUCY JIFOOOTO IUIOCKOTO YIiia, SBISETCS
€ro OChbI0 CUMMETPHH.

19. JlokaxxuTe, 4TO B paBHOOEIPEHHOM TPEYTOJbHHUKE TpsiMasi, COJAEpIKalias BBICOTY,
OMYILEHHYIO W3 BEpUIMHBI PAaBHOOEAPEHHOI'O TPEyrojbHHKAa Ha OCHOBAHHUE, SIBJISETCS €ro
OCBIO0 CHMMETPHHU.

20. Keagpatst ABCD u AEFG Ha miockocT (BEpIIMHBI MEPEUUCIICHBI IPOTUB YacOBOM
CTPEJIKH) UMEIOT 0011yI0 BepiiuHy A. J[oka3aTh, 4TO UX LIEHTPHI U cepeuHbl 0Tpe3koB BG u
DE sBustoTcss BepumiMHAMU HEKOTOporo kBaapaTta (Ykazanue. lcmonb3oBaTh (GopMyIbl
MOBOPOTA C IIEHTPOM B cepeanHe orpeska BG u yriom noBopoTta 90° ).

21. 1a xBagpata OABC u OA;1B;C; (BepuminHbl mepeyucieHbl B OJHOM HAaIpaBJICHUN)
umeror oOuryro BepuHy O. Jlokazate, uyto orpe3ku AAj; u CC; paBHBI M B3aUMHO
NEPIEeHIUKYIISPHBL.

22. JlaHbl 1Ba OAMHAKOBO OpHEHTHpOBaHHBIX TpeyrompHMka ABC um AB;C;. Haiitn
BEIMYMHY yria Mexay npsameivu BBiu CCq u nokasars, yto BB1 = CCy.

23. Ha miockocTH IaHBl OAWHAKOBO opueHTHpoBaHHBIe kBanpatei ABCD, AB;:CiD; u
A;D,CDy; nepBblif kBapat umeer ¢ 1Byms 1pyrumu odmue BepmnHasl A u C. JlokazaTe, 4To
meanana BM tpeyronsauka BB1B; nepnennukynspua orpesky D1Ds.

24. Yepe3 uentp O NpaBUIIBHOTO TPEYrojbHUKA IMPOBEACHBI JBE MpsMble, 00pa3yroliue
Mexay coboir yron B 60°. JlokaxuTe, YTO OTPE3KH 3TUX NPSAMBIX, 3aKJIIOUEHHbIE BHYTPU
TPEYroJbHUKA, PABHBI.

25. Baytpu paBHOCTOpOHHETO TpeyroibHuka ABC nana Touka M takas, uto AM = 1, BM =
3, CM = 2. Haittu niuny croponsl AB u Benmunns! yrinos £ZAMB u 2BMC.

26. lan mapamnenorpamm ABCD u Touka M. Uepes touku A, B, C u D nipoBeneHbI psiMbIe,
napaienbubie npsiMeiM MC, MD, MA u MB, coorBerctBeHHO. JloKa3zaTh, 4TO OHU
IIEPECEKAIOTCS B OJTHOM TOUKE.

27. llpsimast, mpoxoasias yepe3 TOUKy MepecedeHus Auaronaneii napamienorpamma ABCD,
oTcekaeT Ha ero cropoHax otpe3ku BE u DF. Jlokaxkurte, 4TO 3TH OTpE3KU paBHBI.

28. Jlokazath, uro B napauienorpamme ABCD Bepumnbl A u C HaxoAsTCs Ha OJMHAKOBOM
paccTostHuu ot npsiMoit BD.



29. Otpesok AD pa36ur Toukamu B u C Ha Tpu paBHble yacTu. [loka3arb, 4To /Ui 11000
Toukn M Ha miockoctu AM + DM > BM + CM. (Vkazanme. CHavana TPUMEHHUTH
LEHTPaJIbHYI0 CHMMETPHIO ¢ LIEeHTpoM B Touke B. IIpu 3Tom Touka M nepeiiner B Touky M.
N3 tpeyronbauka MCM' ¢ ydyetom toro, yto CM'=MA, nonydaem, uto MA + MC > 2MB.
Jlanee ucnonb3oBaTh LEHTPAIbHYIO CUMMETPUIO C LEHTPOM B Touke C. AHaJIOIMUHBIMU
paccy X IeHUsIMA U3 TpeyrojbHuka MDM'™ MOXHO moJiyduTh HepaBeHCcTBO MB + MD >
2MC).

30. OkpyxHocTh S Kacaercs paBHbIX cTopoH AB m BC paBHOOEIpeHHOro TpeyrojbHUKa
ABC B Toukax P u K, a Taxke kacaeTcsi BHyTPEHHHM OOpa30M OIMMCAHHOW OKPYKHOCTU
tpeyroabauka ABC. JlokazaTh, 4To cepenuHa otpe3ka PK sBisieTcs neHTpoM BIHUCAHHOM
OKpYyxHOCTH TpeyrojapHuka ABC.

IIpumepHBbIe BONIPOCHI K 3a4eTy

1.Anrebpanueckuii METO/: 1€ATEILHOCTHBIN COCTAB, CYIIHOCTb, 00J1aCTh IPUMEHEHUS.

2. BekTopHBIN METOJI: AESITEIbHOCTHBIN COCTaB, CYILIHOCTh, 00JIaCTh IPUMEHEHHUS.

3. KoopuHaTHbIi METOA: AeSATEIbHOCTHBIN COCTaB, CYIIHOCTb, 00JIACTh TPUMEHEHHS.

4. Metoap! tudepeHInaIbHOT0 HCYUCICHHUS: eI TeIbHOCTHBIA COCTaB, CYIIHOCTb, 00J1aCTh
IIPUMEHEHHS.

5. Metoa reoMeTpudecKux MpeoOpa3oBaHUi: JEeSITeIBHOCTHBIM COCTaB, CYIIHOCTh, 00JIaCTh
IIPUMEHEHMSL.

6. [IpoOHO-panvoHa/IbHbIE YpaBHEHUs, HEpPABEHCTBA, cucTeMbl. Kinaccudukauus. MeTosl
pelIeHus.

7. WppanuoHaibHBIC YpaBHCHHs, HEpaBeHCTBA, cucTeMbl. Kiaccudukamums. MeTosl
pelIeHus.

8. I[okazarenpHbIC ypaBHEHUs, HEPaBEHCTBA, cucTeMbl. Kitaccudukarusi. MeTo bl pelieHusl.
9. Jlorapupmuueckue ypaBHEHHUs, HEpaBeHCTBa, cuctembl. Kiaccupukanus. Metoabl
peueHusl.

10. TpuroHnomerpuueckue ypaBHEHHs, HEpaBEeHCTBa, cuctembl. Knaccudukanus. Meronsl
peueHusl.

11. [TapameTp B ypaBHEHHUSAX, HEPABEHCTBAX, cucTeMax. OOIIue MPHUEMbl PeILICHHS.

CamocrosTeabHas pa60Ta

enbto camocTosITENEHOM pabOThl SBISETCS YIIIyOJieHWE MOHHMMAaHUs U YJIydllIeHHe

YCBOGHHUS Kypca JIEKIII M MPaKTHUYECKUX 3aHSTUMN, MOATOTOBKA K BBHIMOJHEHHIO KOHTPOJBHBIX
paboT U K caye 3ayeTa.

Tembl s N3yuaemble BOIPOCHI Kon | ®opmbr | Meroguue [Dopmsl
CaMOCTOSITEIIb -BO | CaMOCTO | CKO€ OTYETHOCTHU
HOTO Hgaco | ATeapbHO | o0ecredeH
M3YYEHUS B 71 ne
paboThHI
1. 2. 3. 4. S. 6.
Tema 2. 1.UccnenoBanue pyHKIIMOHAIBHBIX 10 | Pabota ¢ | Pekomen- | Pacuernas
Pemenue MOJIETIEN ¢ TOMOIIBIO TPOU3BOTHOM auTtepa- | ayemas pabora
3az1a4 ¢ GyHKIHU. TypO. JIuTepa-
WCIOJIb30BaH | 2. 33/1a4¥l Ha ONTHUMH3ALIIO Typa. Pe- | KoHcIekT
uem CypCHI
rpaduKoB 1 WNutepner.




byHKIMA

Tema 4. 1.AddunnbIC 33724N. 10 | Pabota ¢ | Pekomen- | Pacuernas
Pemenue 2. MeTpuyeckue 3a/1auu. autepa- | gyemas pabora
mwianuMerpu | 1.0ceBast cHMMETpHS B pELLIEHUH TypOH. JIuTepa- KOHCIEKT
YecKHuX 3a/1ay | 3a/1ad. Typa. Pe-

2. IapannenbHbli IEPEHOC B CypCBI

pElIeHNH 3a/1a4. WuTepHer.

3.LleHTpanbHas CUMMETpUS B

pelIeHnH 3a/au.

4. TToBOpOT B pelIeHUM 3aj1a4.

5. IIpeoOpazoBanue moaoous B

pelIeHnN 3a1au.

6. MuBepcus B penieHnu 3ajay.
Tema 5. 1.Ctepeomerpudeckue 3a1a4u Ha 10 | Pabota ¢ | Pekomen- | Pacuernas
Pemenue BBIUHCIICHHE: IPU3MBI, TUPAMHUJIbI auTepa- | ayemas paborta,
cTrepeoMeTpu | 2. BoruncineHue paccTossHUM U yIJIoB TYpOX. aurTepa- KOHCIIEKT
YEeCKHUX 3a/1a4 | IPU PELICHUU CTEPEOMETPUUECKUX Typa. Pe-

3ajad. CypCHI

3. MHororpanHuk# u cepa. UnTepHer.
Tema 8. | Pemenue 3a1au ¢ mapameTpom: 10 | Pabotac | Pexomen- | Pacuernas
Pemenue ypaBHEHHs, HEPABEHCTBA, UX auTepa- | ayemas paborta,
YPAaBHEHUH, CUCTEMBI TYpOH. IurTepa- KOHCIIEKT
HEPaBEHCTB U Typa. Pe-
UX CUCTEM CypCHI

WnTepHer.

IIpumepHBbIe BONPOCHI K 3a4eTy

1.AHF€6paI/I‘leCKI/Iﬁ MCTOA: I[CSITCJ'IBHOCTHHﬁ COCTaB, CYIIHOCTb, 001acTh IMPUMCHCHHA.

2. BekTopHBIN METO/I: AESITETLHOCTHBIN COCTaB, CYIIHOCTh, 00JIaCTh MPUMEHEHHUS.

3. KoopuHaTHBIM METOA: AeSTETbHOCTHBIN COCTaB, CYIIHOCTb, 00JIACTh IPUMEHEHHS.

4. Metonp! nuddepeHnarbHOTO UCYUCIICHHS: JeITEIbHOCTHBINA COCTaB, CYyIIHOCTh, 00J1aCTh
IIPUMEHEHHS.

5. Meton reoMeTpuyecKUX MpeoOpa3oBaHUil: JEeSITENbHOCTHBIN COCTaB, CYIIHOCTh, 00JacTh
IIPUMEHEHHS.

6. [poOHO-panioHaJIbHbIE YpaBHEHHs, HEpABEHCTBA, cucTteMbl. Kiaccudukamus. MeToibl
pelieHus.

7. VppauvoHalIbHBIE YypaBHEHUS,
pelieHus.

8. I[okaszarenpHbIC ypaBHEHUS, HEPaBEHCTBA, cucTeMbl. Kitaccudukarus. MeTo bl pelieHusl.
9. Jlorapupmuueckue ypaBHEHHUs, HEpaBEHCTBa, cuctembl. Kiaccupukanus. Metoab
peneHusl.

10. TpuroHomeTpuuecKkue ypaBHEHHs, HEpPaBEHCTBa, cuctembl. Knaccudukanus. Meronsl
penieHusl.

11. [TapameTp B ypaBHEHHUSAX, HEPABEHCTBAX, cucTeMax. OOIIUe MPHUEMbI PEILICHHS.

HepaBeHCTBa, cucreMbl. Kriaccuduxamus. Metosl
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4. MeToauueckne MaTepuabl, oNpeaesionue Npoueaypsl OHeHUBAHUS 3HAHUI, YMeHUH,
HABBIKOB M (MJIM) ONBITA AeATEJbHOCTH, XapaKTepu3yWIMX 3Tanbl (GopMHPOBAHHA
KOMIIeTEeHLM I

OcHoBHBIMU (pOpMaMM KOHTPOJIS SIBJISIFOTCSL YCTHBIE OINPOCHI CTYJEHTOB BO BpeMs
AyJUTOPHBIX 3aHATHH, TECTUPOBAHUE, 3aCTyIIMBAHUE U OLICHUBAHUE MPOEKTOB U JOKIAA0B. Jlis
MPOBEJCHUS MPOMEXKYTOUHOTO KOHTpOJs pa3zpaboTaHbl Bompochkl K 3adery. Ilo Tekymemy
KOHTPOJIIO YCIIEBAEMOCTH HEOOXOIUMO BBIIIOJHUTH PACUETHYIO paboTy, HamucaTh TecCT,
BBITMIOJHUTD NMPOEKT, YCIEUIHO BBHICTYNUTH C JOKJIAIOM Ha MPAKTUYECKOM 3aHATHUU.

OOBeKTamMH OLIEHUBAHUSI BBICTYIIAIOT:

1. ITpoyKT mpakTUYECKON AEATEIbHOCTH CTYJCHTA.

2. Ilpouiecc NpakTUUECKOH EATENbHOCTH CTYACHTA.

[Ipy »>TOM OLIEHHBAETCS COOTBETCTBHE YCBOEHHBIX AQJITOPUTMOB JAESITEIBbHOCTU
3aJJaHHOMY CTaHIApTHOMY OJTaJOHY JesATEeIbHOCTH. KpHUTepuM OLIEHKM OCHOBBIBAIOTCS Ha
MO3TaIHOM KOHTPOJIE MPOIIeCCa BHIMOIHEHUS 3a/1aHuUS.

3. YcBoeHHbIH 00beM npohecCHOHAIBHO 3HAYMMOM HH(OpMAIIHH.

HroroBas orneHka 3HaHUM, yMEHUH, CIIOCOOOB AESATENLHOCTH CTYACHTOB IO H3y4aeMoi
nucuurinHe coctapisieT 100 6ayuioB 1o cienyromen cxeme:

Onenka o 100-6anpHOM
cHUCTEME
3a4TEHO 81 —100
61 — 80
41 —60
HE 3a4TCHO 0—40

O6mas onenka (100 6ayI0B) cKIaAbIBaeTCS U3 OLEHKU 3a TEKYIIYIO ycreBaeMocTh (84
0a/uToB), M OICHKH 3a 3a4eT (16 GayioB)
1) I[Tocemenue 3anatuii — 1 6amn, akTUBHOCTh Ha 3aHATHH — | Oaj.
Bcero — 24 6anna o yucity 4acoB, OTBOJUMBIX HAa KOHTAKTHYIO paboTy.
2) BeimonHeHue 3agaHuii pacueTHbIX padot — 10 6amios.
Bcero — 40 6anioB mo 4uCiTy pacueTHBIX padoT.
3) YerHslit onpoc — 2 6anna
Bcero 20 6anoB no unciay NpakTU4eCKUX 3aHATUN
4) 3auer - 16 GamioB

Kpumepuu ouenueanus omeemoe cmydenmoe Ha 3aueme

KomuuectBo Kputepuu onienuBanus
Oa1oB

3auteHo | 16 | Eciu cTyaeHT cBOOOAHO OpHUEHTHPYETCS B TEOPETHUECKOM MaTepHualie, 3HaeT
(GOpPMYITUPOBKM OCHOBHBIX OIPEACNICHUM, TEOPEM ¢ CBOMCTB, yMeEeT
IIPUMEHSATh TEOPETUYECKUE CBEICHUS JUISl PEIIEHUS] TUIIOBBIX 33124

10-15 | Ecniu cTyAeHT HeIOCTaTOYHO CBOOOJAHO OPHUEHTHUPYETCS B TEOPETHUECKOM
MaTepuaie, ommbaeTcs TpH (GOPMYITUPOBAHUU OCHOBHBIX ONpEICIICHUH,
TEOpPEM U CBOWCTB, YMEET MPUMEHSITh TEOPETUUECKUE CBEICHUS IS PELICHUS
TUTIOBBIX 3a/Ja4 (B 3aBHCHMOCTH OT KOJUYECTBA W CTCICHU HMMECIOIIUXCS
OIMOOK U HEJIOUYETOB).

HE 3-5 | Ecim cTyneHT mioxo OpHeHTHPYETCS B TCOPETHUSCKOM MaTepuae, He 3HAeT
3a4TEHO HEKOTOpbIe (POPMYITUPOBKH OCHOBHBIX OMpPEEICHUN, TEOPEM U CBOWCTB, Y
CTYJICHTa BO3HHMKAIOT MPOOJIEMBI TIPH MPUMEHEHHH TEOPETUICCKUX CBEICHHIMA
JUISL pEIIeHUs TUTOBBIX 3a/ad (B 3aBHUCHMOCTH OT KOJHMYECTBA M CTEMEHU
MMEIOIINXCS OMTMOOK M HEJIOYETOB).

11




0-2 | Ecnu cryneHT He OpUEHTHpPYETCS B TEOPETUYECKOM MaTepHualie, He 3HAeT
0ONBIIMHCTBO (POPMYITUPOBOK OCHOBHBIX OMPEECIICHUN, TEOPEM U CBONCTB U
HE YMEET IPUMEHATh TEOPETUUYECKHUE CBEICHUS ISl PEIICHUS TUIIOBBIX 3a/1a4
(B 3aBUCHMOCTH OT KOJMYECTBA U CTCNEHU HMEIOIIUXCS OIMHMOOK W

HEJI0YETOB).
Kpumepuu ouenuganusa koncnekma
baye Kpurepun
2 Tekct paboThI JIOTHYECKH BHICTPOCH M MaTEMaTUYECKH TPAMOTHO U3JIOKEH, SICEH BECh

X0a paccyxnaenus. merorcss OoTBeThl Ha BCE IOCTaBJICHHBIE BOIPOCHl, W OHU
W3JI0KEHBI HAYYHBIM SI3BIKOM, C MPUMEHEHHUEM TEPMHUHOJIOTHH, IPUHATOM B H3Y-
gaeMol nucruruimHe. lIpencTaBlieHbl JOKa3aTeNbCTBA HEOOXOJUMBIX TEOpeM |
CJIIEICTBUN U3 HUX

1 Tekct paboTHl JOTMYECKH BBICTPOCH, MaTEMAaTUYECKH TPAMOTHO M3J0XkKeH. VIMeroTcs
OTBETBl HE Ha BCE IIOCTABICHHBIC BOIPOCHl, OHM M3JIO0XKEHBI C IPUMEHEHUEM
TEPMHUHOJIOTMH, IPUHATON B U3y4aeMOl IUcHMIUIMHE. [IpencraBiensl qoka3aTenscTa
HE BCeX HEOOXOMMBIX TEOPEM U CIEICTBUM U3 HUX.

0 Tekct paboOTBI HE COOTBETCTBYET TEME MJIHM OTCYTCTBYIOT aJ€KBaTHOCTH Iepeaadu
[IEPBOMCTOYHUKA U JI0KA3aTEIILHOCTh MaTepuasia

I(pumepuu OUECHUBAHUA YCMHO20 onpoca
Ecmu CTYACHT U3JIaractT Marcpuall noCjiacaoBaTCJIbHO U I'paMOTHO, ACJIACT HCO6XOILI/IMI)IC
0606H_I€HI/I$[ " BbBIBO/JIbI, TO €EMY BbICTABJISCTCA 2 Ganna.

Ecnm cryaeHT u3naraet Marepuain HEMOJIHO, HO MOKa3aHO 00IIee MOHMMaHUe BOIpoca 1
MPOJEMOHCTPUPOBAHBl YMEHHMsI, JOCTAaTOYHbIC IS AajJbHEHIIero YCBOCHHs MaTepuana, WU
UMEJIMCh 3aTPYIHCHUsS, WM JONYIICHBl OMIMOKH B OINPEACICHUH TOHATUN, WCIOIH30BAHUU
TEPMUHOJIOTUH, UCIPaBJICHHBIE MOCJIE 3aMEUaHUW MpernojaBaTeis, TP 3TOM CTYACHT JAeNaeT
HE0OXOarMBbIe 0000IIIEHUS U BRIBOBI, TO €MY BhICTaBisieTcs: 1 6amt.

Ecnu crTymeHT He packpblBaeT OCHOBHOTO COJAEpXaHUs Y4eOHOTO Marepuaia,
JIEMOHCTPHUPYET HE3HAHWE WJIM HEMTOHUMaHWe OOJIbIIeH 1M HanboJee BaXKHOW 4acTH y4eOHOTO
MaTepuana, JOMyCKaeT OUIMOKU B OMpeIelIeHUH MOHSATHH, MPH UCIOJIb30BAHUN TEPMUHOJIOTHH,
KOTOpblE MM HE HCIPABISIOTCS TIOCJIE HECKOJBKUX 3aMEYaHHil MpernojiaBarelisi, TO €My
BbIcTaBisieTcs ) Ganos.

Kpumepuu oyenueanusa pacuemnoii padomuot

Ecnu cTtyneHT npaBUibHO pelIni Bce 3aJaHusl 1 000CHOBA MOJTYYEHHBIE Pe3yIbTaThl, TO
emy BeicTaBisercs: 10 6aios.

Ecnu cTyneHT mpaBHIBHO PEUINI BCE 3a/laHus, HO HE CMOT OOOCHOBAaTh MOTy4YEHHBIC
pe3yNbTaThl, TO €My BbICTaBiseTcss 9-6 OayioB (B 3aBHCHMOCTH OT KOJMYECTBA U CTCIICHH
UMEIOIINXCS OMUOOK U HEAOYETOB).

Ecmm crynenT npasmisHO pemmn 60% - 80% Bcex 3ajaHuii, HO HE CMOT OOOCHOBATH
MIOJIYYCHHBIC PE3YJIbTAThI, TO €MY BBICTABIISETCS 5 0alIOB.

Ecmn crynent npaBuwnpHO permmmn 50% Bcex 3amaHuid ¥ 00OCHOBAN TMOJTy4YEHHBIE
pe3yNbTaThl, TO €My BBICTaBisieTcs 4 6aioB.

Ecmu crynent mpaBuisHO pemun 50% Bcex 3agaHuil 1 000CHOBAN HE BCE MOJTyYEHHBIE
pe3yJbTaThl, TO €My BBICTaBisieTCs 3-2 Oauia (B 3aBHCHMOCTH OT KOJHYECTBA M CTCICHH
MMEIOIINXCS OITMOOK M HEIOYETOB).

Ecnmu cryment mpaBunbHO pemmn MeHee 50% Bcex 3amaHuii m cMor 0OOCHOBATh
MOJTyYEHHBIC PE3YJIbTAThI, TO €My BBICTaBIIsIeTCs 1 Oas.

Chizd fisizH jdds GsOodizdis P di dsjdsij 50% ofjjm LOHOGA? d G e sBhise0k! Yty itk T j
6Lz 50T, b5 iz o7 iSOtz jsijv O BORSD. 4o






