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bepesuna O.B.. yunrens matematnku

2019 rox



IMacnopt
padoyeil MPOrpaMMbl 3JIEKTHUBHOI0 Kypca o marematuke «30paHHbie BONPOCHI 10 MATEMATHKE»

Tun mporpaMMbl _ mporpamma 3J€KTHBHOTO Kypca mo MmatemaTwke B 11 kiacce (cpegHero moIHOTO

o0Opa3oBaHus).

Cratyc nporpaMMebl: paboyasi mporpaMmma 3JeKTUBHOTO Kypca.

Hasznadenne nmporpaMMBbl:

- s oOywarommxcs mporpamMma oOecredynBaeT peanu3alldio HX TMpaBa Ha uHGOpManuo o0
00pa3oBaTeNIbHBIX YCIyrax, MpaBa Ha BHIOOp 00pa30BaTENBHBIX YCIYT U MpaBa Ha TAPAHTUIO KayecTBa
MOJIYy4aeMBbIX yCIYT;

- I TeAarormyeckux pabOTHUKOB MporpamMma OMNpeAesisieT MPHOPUTETHI B COAEPKAHHH OCHOBHOTO
o0miero o0Opa3oBaHMsSI M CIIOCOOCTBYET WHTETPAllMU M KOOPAHWHALMU ACSITENBHOCTU MO peann3aluu
oO1mero oopa3oBaHus;

Kareropus oOyuaronmxcs: ydamecs 11 kmacca

CpoKH 0CBOEHUS TPOrpaMMEL: 1T0/.

O0beM yueOHOro BpeMeHHM: 34 Jaca.

PexxpM 3ansaTuii: 1 yac B HEJEITIO

PopMBI KOHTPOJISI: UTOrOBBIN TecT, EI'D.




ITosicHuTeILHAS 3aIMCKA
PaGouast mporpamma 351eKTUBHOTO Kypca «30paHHbIe BOMPOCHI IO MATEMATUKE)»
COCTaBJI€Ha HA OCHOBAHUU CJIEAYIOLIUX HOPMATUBHO-TIPABOBBIX IOKYMEHTOB:

1.denepanbHOr0 KOMIIOHEHTA TOCYJIAPCTBEHHOTO CTaHAapTa OCHOBHOTO O0IIEro o0pa3oBaHUs 1O
MaTeMaTuKe, YTBepKIeHHOTo prukazoM MuHoOpazoBanust Poccun ot 05.03.2004 r. Ne 1089.
2.3akona Poccuiickoit denepanuu «O6 o6pazoBanuu B PDy»

3.Yueonoro miana MKOY « Unerackas COL» wHa 2019 — 2020 y4eOHBIi ro/I.

['maBHas nenp npeaaraeMoi mporpaMmbl 3aKJIF0YAETCA

-B MOJFOTOBKE K BCTYNUTEILHOMY 3K3aMEHY,

- B OBJIaJICHUN OHpGI{GJ’IéHHI)IM 00BEM 3H3HHI71, TOTOBBEIX METOA0B PCUHICHUA HCCTAHAAPTHLIX 3a1a4,
-B OBJIQ/ICHUH YMEHHEM CaMOCTOSATEIHHO MBICIUTh, TBOPUYECKU MOIXOUTH K JII000# mpobieme.

OnexTuBHbINA Kypc «V30paHHbIe BOIPOCHI 110 MaTeMaTHUKE» paccuuTaH Ha 34 yaca aiis ydamuxcs 11 kiacca.
JlarHas mporpaMMa Kypca CMOKET IPHUBIICYh BHUMAHHE yUYaIIUXCsl, KOTOPHIM HHTEPECHA MaTeMaTHKa, KOMY
OHa TOHA00UTCS MpH yuebe, MOJAr0TOBKE K 3K3aMeHaM, B yacTHOCTH, K EI'D. Ciymarensmu 3Toro Kypca
MOTYT OBITh yUalHecsl pa3IuYHOro Npoduiist 00y4eHus.

JlaHHbBI Kypc HUMeeT NpUKIaJHOE U 00meo0pa3oBaTeIbHOE 3HAYEHHE, CIOCOOCTBYET pa3BUTHIO
JIOTMYECKOT0 MBIIUIEHUS YYalUXCsl, CUCTEMATU3allui 3HAHUN TPU MOATOTOBKE K BBITYCKHBIM 3K3aMEHaM.
Hcnonb3ytorcst paznuuHble (OpMBI OPTaHM3ALMK 3aHATHH, Takue Kak JIEKIUS M CeMUHap, TpYMIoBasd,
MH/MBUYyallbHAs AESITEIbHOCTh ydaluxcs. Pe3ynbTaToM IpeuioskeHHOro Kypca AOJKHA OBbITh yCHElIHas
cnauda EI'D.

Hean kypca:

Ha ocHoBe koppekimu 0a30BBIX MaTEMaTHYECKMX 3HAHUN ydammxcs 3a Kypc 5 — 11 kmaccoB
COBEpUICHCTBOBATh MaTEeMAaTHYECKyI0 KYyJIbTYpyY M TBOPYECKHE CIOCOOHOCTH  y4alIUXCH.
Pacmpenue u yrinyoieHue 3HaHUH, TOTYyYSHHBIX PU U3YYEHUHU Kypca aareOphl.

3akperieHue TEOPETHUYECKUX 3HAHUM; pa3BUTUE MPAKTUYECKUX HABBIKOB U yMEHHUH. YMEHHE
MIPUMEHSITH [TOJIyYE€HHBIE HaBBIKY IIPU PEIICHUH HECTAaHAAPTHBIX 33/1a4 B APYTrUX JUCIUILINHAX.
Co3nanue ycnoBuil ans (GOpMUPOBaHHMS M pa3BUTHS Yy OOYYAIOIIMXCS HABBIKOB aHAIM3a H
CUCTeMaTHU3alllH, OJyYEHHBIX paHee 3HaHUH; OJrOTOBKA K HTOroBoM aTTectanuu B popme EI'D.

3apaum Kypca:

Peanu3zanus WHAMBUAyadH3aldu OOYYCHHS; YAOBICTBOPEHHE OOpA30BATEILHBIX MOTPEOHOCTEH
IIKOJIEHUKOB 110 anredpe. @opmMupoBaHie yCTONUMBOIO HHTEPECA yHAIUXCS K TIPEIMETY.
BrisiBiieHMe 1 pa3BUTHE UX MaTEMaTHYECKUX CIIOCOOHOCTEH.

[ToarotoBka k o0yuenuro B BY3e.

ObecrieueHne ycBOCHHUsI 00ydaroIMMHCA Hanbosee OOIMIMX MPUEMOB M CIIOCOOOB pEIICHHUs 3ajad.
Pa3BuTHe yMeHMII CaMOCTOATENFHO aHAM3UPOBATh W pelaTh 3a/a4d 10 00pasily U B HE3HAKOMOH
CHUTYaIUH;

dopmupoBaHHE U Pa3BUTUE AHATUTUYECKOTO M JIOTHYECKOTO MBIIUICHHUSI.

Pacmmpenne MareMaTn4ecKoro NpeACTaBlICHUs YYalUXCsl IO ONPeeIEHHBIM TeMaM, BKIIOYEHHBIM
B [IPOrPaMMbl BCTYIUTENbHBIX 9K3aMEHOB B APYrUe TUIbl yUYEOHBIX 3aBECHUI.

Pa3BuTHE KOMMYHHMKAaTUBHBIX M OOILIECy4eOHBIX HABBIKOB pabOTHl B TPYIE, CaMOCTOSTEIbHOMN
paboThI, YMEHUI BECTH AUCKYCCHIO, apTYMEHTHPOBATh OTBETHI U T.7I.

Buabl 1esiTeJIbHOCTH HA 3AHATHAX:
JeKIHs yuuTens, Oecena, mpakTtiuky™m, koHcymnbranus, UKT texnomoruu.

OcobennocTu Kypca:

1.

2.
3.
4.

KpaTkocTh n3ydeHus MaTtepuaa.
IIpakTrueckas 3HaUUMOCTb.
HetpanumonHsie GopMbl U3ydeHUs: MaTepHraa.



YMeHus M HAaBBIKM y4aluxcs, popMupyemMblie 3J1eKTUBHBIM KypCOM:
® HaABBIK CAMOCTOSITEIHFHOU PA0OTHI C TAOIUIIAMHU U CITPABOYHOM JIUTEPATYPOH;
® COCTAaBJICHUE aJITOPUTMOB PEIICHUS TUIIMYHBIX 3a7aY;
® yMEHHS peliaTh TPUTOHOMETPUYECKHE, TOKA3aTeIbHbIC U JIOTApU(DMUICCKUE YPABHCHHUSI U
HEpaBEHCTBA,
®  WCCJICIOBAHMS DJIEMEHTAPHBIX (DYHKIIHIA,
YMEHUS PEIIaTh 3aJaud Pa3JIUYHBIX THUIIOB.

Conep:xxanue y4eOHOr0 npeamera

Tema 1. TexcToBble 3a1aun (5 yacoB)

Jloruka u o0mixe NoAX0/Ibl K PEIICHUIO TEKCTOBBIX 3a1a4. [IpocTelinme TekcToBble 3a1auu. OCHOBHBIE
CBOICTBa MPsAMOI 1 00paTHON MPOMOPLUUOHATLHOCTHU. [IpO1IeHTHI, OKpyTeHHE € U30BITKOM, OKPYTJIEHHE C
HeocTaTkoM. BeiOop ontumansHOro BapuanTa. BriOop BapuaHTa U3 IByX BO3MOXHBIX BbIO0Op BapuanTa u3
TpeX BO3MOXKHbIX BbIOOp BapraHTa U3 4eThIpeX BO3MOXHBIX. TE€KCTOBBIE 3a/1a4i Ha MPOLIEHTHI, CILIaBbl U
CMECH, Ha JBIKEHHE, Ha COBMECTHYIO paboTy.

Tema 2. Tpuronomerpusi (5 4acoB)

Beruucrienue 3HaueHUH TPUTOHOMETPUYECKUX BbIpakeHUH. [IpeoOpa3oBaHms YMCIOBBIX
TPUTOHOMETPHUUYECKHUX BbIpaskeHUH. [IpeoOpa3oBanus OyKBEHHBIX TPUTOHOMETPUUECKHUX BBIPAKEHUH.
TpuroHomerpudeckue ypaBHeHHs M HEpaBeHCTBA. [Ipocrelimue TpuronoMeTpudecKue ypaBHeHus. /[sa
METO/1a PEIICHUS TPUTOHOMETPUYECKUX YPAaBHEHUI: BBEACHUE HOBOU IEPEMEHHOM U Pa3JIOKEHUE Ha
MHOKUTENH. OAHOPOJHBIE TPUTOHOMETPUUECKNE YPABHEHMUSL.

Tema 3. [lnanumerpus (5 yacon)

Tpeyroasuauk. [lapannenorpamm, npsMOyroibHUK, poMO, kBajapat. Tpaneuuns. OKpy>KHOCTb U KPYT.
OKpy»KHOCTb, BIHCaHHAs B TPEYTOJIbHUK, U OKPY>KHOCTb, OIIMCAHHAs OKOJIO TPEYTOJIBHUKA.
MHuoroyronsHuk. CyMMa yIioB BBIITYKJIOIO MHOTOYrojbHUKA. [IpaBuiibHBIE MHOTOYTOJIBHUKY. BrivicanHas
OKPYKHOCTb M OIIMCaHHAsl OKPY>KHOCTb IIPAaBUIIBHOIO MHOIOYroJbHUKA. KoopauHaTHas MII0CKOCTB.
BexTopsbl. BeraucieHne JUIMH U IUIOIMIANEH.

3agauu, cBsi3aHHbIE ¢ yriaMu. MHOrOKOH(QUIypallMOHHbIE IIAHUMETPUYECKHUE 3aJauH.

Tema 4. Ctepeomerpust (5 yacos)

ITpusma, ee ocHOBaHMs, OOKOBBIE pedpa, BEICOTA, OOKOBasi IOBEPXHOCTh; MpsiMast IPU3Ma; IPABUIIbHAS
npusma. [lapamienenunen; ky0; cummeTpuu B KyOe, B mapaenenunene. [lupamuna, ee ocHoBaHue,
0oKoBBIE pedpa, BbICOTa, OOKOBas IOBEPXHOCTb; TPEYroJIbHAs MUpaMKUJa; paBuibHas nupaMuaa. CedeHus
KyOa, mpu3msl, mupamMusl. lIpencraBienue o NpaBUIBHBIX MHOTOTPAHHUKAX (TETpasap, KyO, OKTadap,
JOJEKa’Ip U UKOCAIP).

Bennuuna yria, rpagycHasi Mepa yriia, COOTBETCTBUE MEXKIY BEIUYMHON yIJIa U JUIMHOU JyTU OKPY’KHOCTH.
VYron Mexay NpsAMbIMU B IIPOCTPAHCTBE; YIoJl MEXY MPSIMOU U IUIOCKOCTBIO; YTOJI MEXAY TUNIOCKOCTSIMH.
PaccrosiHME OT TOYKH 10 IPSIMOM, OT TOYKH JO INIOCKOCTH; PACCTOSTHUE MEXKy ITapalIeIbHBIMA U
CKPEIIMBAIOIIMMHUCSA MIPSIMBIMU, PACCTOSIHUE MEXKAY MapajuIeIbHbIMU IUIOCKOCTIMH. [Inomans
IIOBEPXHOCTU MHOTOI'DAHHMKA.

Tema 5. IlpousBoanas (5 yacoB)

[TonsiTHE TPON3BOIHON (HYHKIIMH, TEOMETPHUECKUI CMBICT TPOU3BOAHON. DU3NUECKU CMBICIT
IPOM3BOJIHOM, HAXOXK/IEHUE CKOPOCTH IS Ipoliecca, 3alaHHOTro GopMyIIoi nin rpadukoM. YpaBHEHHE
KacateabHOU K rpaduky ¢pyHkiuu. [Ipon3BoaHbIE CYMMBI, Pa3HOCTH, IPOU3BEIECHUS, YACTHOTO.
[Tpou3BOgHBIE OCHOBHBIX 3JIEMEHTapHbIX QyHKUUH. BTopas nponsBoiHas 1 ee pU3MUECKUN CMBICIT.
UccnenoBanmne Gynkuuii. [IpuMeHneHne mpon3BOJHON K UCCIEI0BAaHUIO (YHKIMI U TOCTPOSHUIO TpaUKOB.
HauGonbiee 1 HaumeHbliee 3HaueHne GyHKuui. [IpuMepbl HCNoab30BaHMs TPOU3BOIHOM IS
HAaXO0KJICHNs HAWJIy4LIErO PEIICHUs B IPUKJIAAHBIX, B TOM YUCJIE COLMAIIBHO- SJKOHOMHYECKHUX, 3a7a4ax..
HccnenoBanue TpuroHoMerpudeckux GyHkuuii. MccnenoBanue QyHKIMiA 6€3 MOMOIIHM TPOU3BOIHOM.

Tema 6. Tunossbie 3aganus C1, C2, C3, C4, C5, C6 (8 uacos)

TpuroHoMeTprudeckre ypaBHEHHUS : METO/IbI peIIEHU U 0TOOP KOpHEH.

Apudmernueckuii crnoco6. AnredOpamdeckuii crocob. ['eomerpuueckuii crmocod. OCHOBHBIE METOJIbI
pELIeHNs] TPUTOHOMETPUUECKUX YPaBHEHMH. TPUTrOHOMETpPUUYECKHUE ypaBHEHMS, JIMHEHHBIE OTHOCUTEIBHO
MPOCTEHIINX TPUTOHOMETpUYECKUX GYHKIMH. TpuUroHoMeTrpuyeckue ypaBHEHUS, CBOJSIIMECS K
anreOpanyeckKUM  ypaBHEHUSIM C  TIOMOIIBIO  3aMeHbl. MeToa  pa3loKeHHs Ha  MHOMKHUTEIH.
KomOuHMpoBaHHbIE ypaBHEHHUS.

MHoOrorpaHHMKH: THIIBI 33/1a4 ¥ METOABI UX PEILICHUS.
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PacctosiHus u yriel. PaccrosiHre Mexy AByMs TOUKaMU. PaccTosiHMe OT TOUKH J10 IPSIMOIA.

PaccrostHre OT TOUKH J10 IIIOCKOCTU. PaccTosiHue MeXy CKPEIIUBAIOIIUMUCS MTPSIMBIMU.

VYron Mexay AByMs MPSIMBIMU. YTOJI MEXAY NPSAMOH U MJIOCKOCTBIO. YTOJI MEXAY TUNIOCKOCTSIMHU.

[Tnomanu u o6bemsl. [Inomans moBepxHOCTH MHOTOrpaHHUKa. [lnomans ceueHus: MHororpanHuka. O6bem

MHOTOTPaHHUKA.
CucreMbl HEpaBEHCTB C OHON EPEMEHHOM.
Pemenne mokaszaTenbHbIX M JIOTapU(PMHUUECKUX  HEPaABEHCTB. Iloka3arenbHble  HEpaBEHCTBA.

Jlorapudpmuueckue HepaBeHcTBa. CMemanHbIe HepaBeHCTBAa. CHCTEMBI HEPaBEHCTB.

[TnannMeTpryecKue 3a1a4u ¢ HEOAHO3HAUYHOCTBIO B YCJIIOBUM (MHOTOBapHAHTHBIE 3a/1a4H)

Oyukuua u napamerp. OyHKIUM, 3a7aHHble B ssBHOM Bujae. Ilpumenenue cpoiictB ¢yHKumu. OyHKIUY,
3aJJaHHbIC B HESIBHOM BHjIe. PelieHne 3ajau pa3HbIMU CIIOCO0aMH.

3anauu Ha 1enble yucna. JlenuMmocts nensix uncen. Jlecsaruuynas 3anuck yucna. CpaBHeHUs. BripaxkeHus c
yuciamMu. BeIpakeHus ¢ nepeMeHHbBIMU. MeTobl pELICHUS YPAaBHEHUH U HEPABEHCTB B LIEJIBIX YHCIIAX.
Hrorosoe 3ansarue.



Kanengapuo — remaTu4eckui miaH
«30paHHBIC BOIIPOCHI IO MATEMATHUKEY

Ne HaumenoBanue pa3zienoB 1 TeM Konuuecr Hata
YpoOka BO 4acCOB MMPOBCACHUA
TexcroBble 3aaaun (5 yacoB)
1 [pocreiimue TekcToBbIE 3a4a4u. BbIOOp ONTHMAaIbHOTO BapHaHTa 1
2 TexcToBbIC 3a7]a9M HA MIPOIICHTHI, CTIABBI U CMECH 1
3 1
4 TekcToBbIC 3a7]a4u HA ABMKEHUE U COBMECTHYIO paboTy 1
5 1
Tpuronomerpus (5 yacoB)
6 [TpeoOGpa3oBaHus YUUCIOBBIX U OYKBEHHBIX TPUTOHOMETPUUYECKUX 1
7 BBIPKCHHI. 1
8 MeTo/1b1 pelieHns: TPUrOHOMETPUYECKUX YpaBHEHUN 1
9 1
10 1
Ilnanumerpus (5 yacoB)
11 Brruncnenue minH ¥ moomanei 1
12 3ajauu, CBSI3aHHBIE C YTJIaMU 1
13 | Yrusl u paccTOSTHUSI B TPOCTPAHCTBE 1
14 1
15 | MHorokoHurypanoHHas njiaHUMeTprudecKas 3aiada 1
Crepeomerpus (5 yacos)
16 1
17 | Hapamrenenumnen, xyd 1
18 IIpuzma 1
19 [Tupamupa 1
20 | Cocrasuble MHOTOIPaHHUKU 1
IMpousBoanas (S yacos)
21 | [IpumeHeHHE MPOU3BOIHOM K HCCIEAOBaHUIO (DYHKIIUH 1
22 1
23 | HccaenoBanue MpOU3BEICHUH M YaCTHBIX 1
24 | HccnenoBaHue TPUTOHOMETPUYECKUX (PYHKITHI 1
25 | UccnenoBanue GyHKIHA O€3 TOMOIIHU MPOW3BOTHON 1
Tunosbie 3aganus C1, C2, C3, C4, C5, C6 (8 yacon)
26 | 3aganusa Cl. TpuroHoMeTpuyecKre ypaBHEHHUS 1
27 | 3aganusa C2. Yribl ¥ pacCTOSIHUA B IPOCTPAHCTBE 1
28 | 3aganms C3. HepaBeHCTBA, CHCTEMBI HEPABEHCTB 1
29 1
30 | 3amanms C4. MHOroKoH(pHUTypalMOHHAS TUTAHUMETPUYECKas 3a/1a4a 1
31 1
32 | 3amanus C5. YpaBHeHUs, HEPABEHCTBA, CUCTEMBI C ITAPAMETPOM 1
33 | 3aganus C6. Uncna u ux CBOHCTBA 1

34

Hrorosoe 3aHsATHE.
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TpeOoBaHusl K YPOBHIO YCBOCHUS NpeaMeTa

BeInonHeHNe NPaKTUYECKUX 3aHATHH MMEET LEIbI0 3aKPENUTh y YYaIUXCsl TEOPETHUECKHE 3HAHMSA U
pa3BUTh NPAKTHUECKHUE HABBIKU U YMEHUS B 001acTu ainredpsl, U ycnenrHoi caaun EI'D no maremaruke.

e Vwyamuecs IODKHBI 3HaTh, YTO TAKOE IIPOLEHTHI M CIOKHBIE IPOLEHTHI, OCHOBHOE CBOMICTBO
IPOMNOPLHUH.

e 3HaTh CXEMy pelIeHHs  JIMHEWHBIX, KBaJpaTHBIX, JIPOOHO-pAllMOHAIBHBIX, HPPALUOHATIBHBIX
YpaBHEHUM.

e 3HATh CMIOCOOBI PEIICHUS CUCTEM YpaBHECHHIM.

e 3HaTh OmpeleeHHE NapaMerpa; MPUMEpbl YpaBHEHUN C IMapaMeTpOM; OCHOBHBIE THIIBI 3a/ay C
napaMeTpaMH; OCHOBHBIE CIIOCOOBI PELICHHUs 33a]a4 ¢ apaMeTpaMu. 3HaTh ONpe/eNieHHe TUHEHHOTO
YPaBHEHMsS W HEPABEHCTBA C IapaMeTpaMHu. AJITOPUTMBl pPELICHHs JIMHEHHBIX YpPaBHECHHH U
HEPaBEHCTB C MapameTpamH TpaduueckuM crocobom. OmnpeeseHne KBaJpaTHOTO ypaBHEHHUS U
HEpaBEHCTBA C MapaMeTpamMH. AJTOPUTMBI PELIEHHs KBaJpPATHOTO YPAaBHEHUS M HEPAaBEHCTBA C
napaMeTpamMu rpau4eckiuM CrocoooM

® [IPOBOJUTH TOKAECCTBEHHBIE MPEOOPA30BAHMSI HPPALIMOHAIBHBIX, TOKA3aTEIbHbIX,
Jorapu(PMUUECKUX U TPUTOHOMETPUUECKHUX BhIPAXKECHHI.

e pemaTh uppalroHaIbHbIE, JOrapu(MUIECKUE U TPUTOHOMETPUYECKHIE YPABHEHUSI M HEPABEHCTBA.

e pemnarb CUCTEMB] yPAaBHEHUI U3yUYEHHBIMU METOIaMHU.

® CTPOMTH I'paMKH JIEMEHTAPHBIX QYHKIUI U IPOBOJUTH IpeoOpa3oBaHus I'paQUKOB, UCTIONb3Ys
M3Y4YEHHbIE METO/IbI.

® [IPUMEHATH allapaT MaTEMAaTUYECKOr0 aHaJIN3a K PEILICHUIO 3a1a4.

® [IPUMEHATh OCHOBHBIE METO/IbI FT€OMETPUH (IIPOEKTUPOBAHHUS, TPEOOPa30BaHUIl, BEKTOPHBIH,
KOOPJIMHATHBII) K PEIICHUIO T€OMETPUUECKHX 3a/1a4.

e YMeTh IPUMEHATH BbIIICYKA3aHHbIE 3HAHUS HA IIPAKTUKE.

®opMBbI KOHTPOJIS YPOBHS 10CTUKEHUH YYALIUXCA M KPUTEPHH OLEHKH
1. Texymuii KOHTPOJIb: HpakTUYecKas paboTa, caMocTosTeIbHAsI padoTa.
2. TeMaTudyecKuii KOHTPOJIb: TECT.
3. UTOroBblil KOHTPOJIB: UTOTOBBIH TECT.

IInanupyemble pe3yJbTaThl
N3ydeHne qaHHOTO Kypca JaeT ydaluuMcsi BO3MOKHOCTD:
- IOBTOPUTb U CUCTEMATU3UPOBATh PAHEE N3YUYECHHBIM MaTepHall IKOJIBHOIO Kypca MaTeMaTUKH;
- OCBOUTH OCHOBHBIE NPUEMBI PEILICHUS 3a]1a4;
OBJIAJIETh HABBIKAMHU ITIOCTPOCHUS U aHAJIM3a MIPEATIOIAraéMoro pelieHns OCTaBIEHHON 3a/1auy;
OBJIAJIETh U MOJI30BATHCS HAa MIPAKTHKE TEXHUKOM cllauM TecTa;
MIO3HAKOMUTBCSI M UCII0JIb30BaTh Ha MMPAKTUKE HECTAHJAPTHBIE METO/IbI PEIICHUS 3a/1ay;
- TOBBICUTh YPOBEHb CBOEH MAaTeMaTUYeCKOM KyNbTYypbl, TBOPUYECKOIO Ppa3BUTHs, MO3HABATEIbHON
aKTUBHOCTH;
- TMO3HAKOMUTHCS C BO3MOXKHOCTSIMH HCIIOJIb30BAHUS AJIEKTPOHHBIX CPEACTB OOydYeHHUs, B TOM YMHCIE
HHTepHeT-pecypcoB, B X0Ji¢ MOJIrOTOBKH K HTOrOBOM aTTectanuu B popme EI'D.

YueOHo-MeTOANYECKOE O0ecneueHne

1. Tonbauy B.A. Anre6pa. Pemenne ypaBaenuit u HepaBeHcTs. - CII0.: Jlutepa, 2008

2. I'opnwrreiin 111, Tonouckuii B.B., SAxup M.C. 3anaun ¢ napamerpamu. - M.-Xapskos: "MJIEKCA",
"I'mmnuazus”, 2009

3. apeirun N.®. @akynbTaTuBHBIN Kypc 10 MaTemaTHke. Pemenue 3agau — M. — «IIpocsemenne» 2008
4. Konudukarop, cnienudukanus 3aganuit EI'D 2013 -2014 r.
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[Hara ‘ Ne ‘ Tema 3ansaTuil Meton oOy4yenus Tun 3anaTUA ®dopMa KOHTPOJIA Teopmi‘ IIpakTuka
TexcroBble 3a1auM (5 4acoB)

1 [Ipocreiimne TeKCTOBBIE Jlek1us, NTMCbMEHHBIE YITPaKHEHUS N3yuenue HOBOro | YcTHas mpoBepka 0,5 0,5
3agaun. Beroop MaTepuaa

2 TexcToBble 3aaun Ha Jlexuus, nMCbMEHHBIE YIIPAKHEHUS N3zyuenne HoBoro | IlpoBepka 0,5 0,5
MIPOIICHTHI, CTIABBI U CMECH. MaTepuaa MMCHMEHHO -

rpaguyeckux padboT

3 TekcToBble 3a/1aun Ha OOnbsicHeHue, 3akpernieHue Buemnunii KOHTpOIIBL 1
IIPOLICHTHI, CIJIABbl U cMecH. | BellosiHeHre TpeHUMPOBOYHBIX YIPAKHEHUH

4 TexcToBble 3aaun Ha Jlexuus, nMCbMEHHBIE YIIPAKHEHUS N3zyuenne HoBoro | Ilposepka 0,5 0,5
JIBYKEHUE U COBMECTHYIO MaTepuaa MCHMEHHO -
paboty rpaguyeckux padboT

5 TexcToBble 3a1aun Ha OOnsicHeHue, 3akperuieHue BHerHuit KOHTPOIIH 1
JBM)KEHUE U COBMECTHYIO BBIIOJIHEHHE
paboty TPEHUPOBOYHBIX

Tpuronomerpus (5 yacos)
6 [IpeoOpa3zoBanus uncinoBeix | M3noxkeHue, pacckas, o0bsicHeHue ¢ npuMeHeHneM | KomOuHupoBanHbl| B3aumubiii 0,5 0,5
1 OyKBEHHBIX HaTrJISIHBIX TOCOOUH (MH(POPMALIMOHHBIH) 1 ypok KOHTPOJIb
TPUTOHOMETPHUYECKUX
BBIPAKCHU.
7 IIpeoOpa3zoBanus uncinoBelx | OOBsICHEHHE M caMOCTOsATENbHAs paboTa, [Tpumenenne 3YH | Ilposepka 1
1 OyKBEHHBIX YIpaKHEHHS IPAKTHYECKHX
TPUTOHOMETPUYECKUX pPaGoT
8 Meronsl pemeHus OOBsicHeHHE U caMocToATeNbHAs paboTa, [Ipumenenne 3YH | Buemnnii 1
TPUTOHOMETPHYECKUX YIIPaKHEHHS KOHTPOJIb, IPOBEPKA
ypaBHEHUH n/p

9 Meronsl pemeHus OOBsicHeHHE U caMOocToATeNNbHAs paboTa, [Ipumenenne 3YH | B3auMHbIii 1
TPUTOHOMETPHYECKUX YIIpaKHEHHS KOHTPOJIb, IPOBEPKA
ypaBHEHUI n/p

10 Metonas! penieHus OOBsICHEeHHE U CAMOCTOSTENIbHAs paboTa, [Tpumenenne 3VH | Baenrnmii 1
TPUTOHOMETPHUYECKUX yIpaKHEHHS KOHTPOJIb, IPOBEPKA
ypaBHEHUH n/p

Inannmerpus (5 yacos)

11 Beruucienue UIMH U OOBSACHUTEIHHO - UJUTFOCTPATUBHBIN Nzyuenue nHoBoro | B3aumusiii 0,5 0,5
TI0IIA e MaTepuala KOHTPOJIb

12 [Bapauwm, cBs3aHHbIC ¢ yriaamMu | KoMOMHMpPOBaHHBIN YPOK Nzyuenue n CaMOKOHTPOTh 0,5 0,5

MEPBUYHOE

13 |Yruel u paccTosHUS B PenponykTiBHBII ®opmupoBaHue B3anMokoHTpOIb 0,5 0,5

MPOCTPAHCTBE 3YH
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14 |Yrnel u paccTosHUSA B PenponykTuBHbIN dopmupoBaHUe c/p 1
[IPOCTPAHCTBE 3YVH
15 MHuorokoHdurypauoHHas [Ipo6iemMHOE U3NOKEHHE dopMupoBaHue Bremnnit konTpons| 0,5 0,5
[JIaHUMETpUYECKas 3a7a4da 3YH
Crepeomerpust (5 4acoB)
16 | IMapannenenwumnen, Kyo YacTHUYHO - MOUCKOBBIH dopMupoBaHue NupuBunyaneueit | 0,5 0,5
3VH KOHTPOJIb
17 PenpoaykTuBHbIi [Tpumenenue 3YH| c/p 1
[apannenenunen, kyo
18 YacTU4HO - MOUCKOBBIN dopMupoBaHue B3anMoKOHTpOJIB 1
[Tpuzma 3YH
19 YacTU4HO - IOUCKOBBIN ®opMupoBaHue NupuBunyansHbIi 1
TTupamuna 3YH KOHTPOJIb
20 [IpoGneMHOE 3I0KEHHE dopmupoBaHue NuauBuyanbHBINA 1
CocTaBHbBIE MHOTOTPaHHUKHU 3VH KOHTDOJTb
MpousBoanas (5 yacos)
21 | Ilpumenenue npousBogHoN | KomMOMHUpOBaHHBIM IMpumenenue 3YH| c/p 1
K UCCJIeI0BaHUIO (DYHKITHI
22 [[pumeneHne mpou3BOAHOM K | JIEKIHs, MICEMEHHBIE YIPaKHEHUS dopMupoBaHue NHauBuyanbHbIN 1
MCCIICIOBAaHUIO (DYHKITHIA 3VH KOHTPOJIb
23 |UccnenoBanue npousBeeHui | PenmpoykTHBHBIN Cucrematuzauus | IIpaktuueckas 1
1 YaCTHBIX 1 000011IEHNE paboTta
24 ccnenoBaHwue Jlekuusi, TMCbMEHHBIE YITPAXKHEHUS dopmMupoBaHUE NunuBuayanbHbIN 1
TPUTOHOMETPUYECKUX 3YVH KOHTPOJIb
25 |UccnenoBanue GyHKIwiA 6e3 | PenmpomykTHBHBIN Cucrematuzanus | [Ipaktudeckas 1
MOMOILM POU3BOAHOM 1 000011eHNe pabota
Tunosslie 3aganus C1, C2, C3, C4, C5, C6 (8 uacos)
26 Bapganus Cl. PenpoaykTuBHbIi dopMupoBaHUE NupuBunyaneuaeii | 0,5 0,5
TpuronomeTrpuyeckue 3VH KOHTDOD
27 Banmanums C2. Yrusl u OO0bscHenue, [Tpumenenne 3YH| c/p 1
[pacCTOSTHUSI B IPOCTPAHCTBE | BBINIOJHEHHE
TPEHUPOBOYHBIX
28 [Bamanus C3. HepaBeHcTBa, PenponykTuBHBII dopmMupoBaHue NunuBunyaneaeiid | 0,5 0,5
CHCTEMBI HEPABEHCTB 3VH KOHTPOJITb
29 | Bamanus C3. HepaBenctBa, | OObsicHEeHHeE, [Mpumenenne 3YH | c/p 1
CHCTEMBI HEPABEHCTB BBINOJIHEHHE
GyHKITHIA. TPEHUPOBOYHBIX
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30 | 3aganusa C4. PenpoaykTuBHbIi dopMupoBaHUE NupuBunyaneueii | 0,5 0,5
MHorokoH(pHUTyparTmOHHAS
(urypan 3YH KOHTPOJTb
IUTAaHUMETpHUYecKasl 3a/1a4a
31 Bamanus C4. OObsicHeHue, [Tpumenenue 3YH| c/p 1
MHOTOKOH(pUTypaIIMOHHAS BBIIOJIHEHHE
MIaHUMETPUYECKas 3a/1a4ua TPEHUPOBOYHBIX
32 [Baganus C5. YpaBHeHwus, [IpoGieMHOE U3TOKEHHE N3yuyenue n NupuBunyaneueit | 0,5 0,5
HEpPaBEHCTBA, CHCTEMBI C MePBUYHOE
KOHTPOJIb
napamMeTpom 3aKperieHue
33 [Bamanusg C6. Yucima 1 ux [TpoGneMHOE M3I0KEeHHE Nzyyenue n NunuBunyaneaeiii | 0,5 0,5
CBOICTBa MIEPBUYHOE
KOHTPOJTb
3aKperIcHUe
34 | UtoroBslii ypok O6o06menue u B3aumoKoHTpoOIb 1
cUCTEMATU3ALUS
JIucr u3MeHeHnid M NpUMeYaHu i
Hara N3menenus IIpumeyanus
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[punoxkenune

KonTpoJsibHOo-u3MepuTeIbHbIe MATEPUAJIBI IO KYPCY
TexcroBble 3a1aun

1. B yHuBepcHUTETCKYIO0 OMOIMOTEKY MPUBE3IIH HOBBIE YUEOHUKH 110 T€OMETpUH sl 2—3 KypcoB, 1o 280
ITYK I KaXI0T0 Kypca. Bce KHUTM 0MHAKOBHI 110 pazMepy. B kHmxHOM 1mKady 7 MOI0K, Ha KaXI0u
noske nomeraercs 30 yueOHuKoB. CKOJIbKO NIKa(GOB MOYKHO HOTHOCTHIO 3aII0OJIHUTh HOBBIMU
yaeOHnKaMu?

2. bBonpHOMY mpoIucaHo JIeKapcTBO, KOTOpOe HyXHO nuTh 1o 0,5 r 3 pas3a B neHb B Teuenue 21 aus. B
oaHoM ynakoBke 10 Tabmerok nexapcersa mmo 0,5 r. Kakoro HanMeHbIero KoJIn4ecTBa YITaKOBOK XBATUT
Ha BECh KypC JieueHus?

3. Omnroas nieHa yueOnuka 170 py6eil. Posununas nena na 20% Bbime ontoBoii. Kakoe Haubosbiee
YHCIIO0 TAKMX YYEOHMKOB MOXKHO KYIHTh IO PO3HUYHOM 1ieHe Ha 7000 py0iieit?

4. TlaBen MBaHOBMY KyIWJI aMEpUKAHCKHUI aBTOMOOMIIb, CTUIOMETP KOTOPOTO MOKa3bIBAET CKOPOCTH B
MWIAX B yac. AMepuKkaHckas Muis paBHa 1609 m. KakoBa ckopocTh aBTOMOOMIISI B KIJIOMETPAx B yac,
€CJIM CIIHJIOMETP MOKa3bIBaeT 65 Mmiib B yac? OTBET OKPYIIIUTE 10 LETOTO YUCTA.

5. Jlnst Toro, 9ToObI CBSA3aTh CBUTEP, X03siiKe Hy)kHO 800 TpaMMOB IIEPCTH KPACHOTO 1BeTa. MOKHO
KYITUTBh KpacHyIo Npsiky 1o 1ene 80 pyodmeii 3a 100 1, a MOXKHO KYITUTh HEOKPAIICHHYIO TIPSIXKY T10 TIeHE
50 pybneit 3a 100 r u okpacuth ee. OnuH nakeTuk kpacku crout 20 pyoOneid u paccuntan Ha okpacky 400
r npsoxu. Kakoif BapuaHT nokynku gemesie? B oTBeT HanuiuTe, CKOJIBKO pyOseil OyaeT cTouTh 3Ta
MOKYTIKA.

6. Jlns M3roToBIEeHNs KHUKHBIX MOJTOK TpeOyeTcst 3aka3aTh 48 OJJUHAKOBBIX CTEKOJ B OJHOM U3 Tpex hupm.

[Tnomanp kaxmoro crexna 0,25 ¥, B tabnuie npuBeICHBI IIEHBI HA CTEKIIO, @ TAKKE HA PE3KY CTEKOM U
nudoBKy Kpasi. CKoJIbKo pyOsei OyaeT CTOMTh CaMblid JISIIEBhII 3aKka3?

®upma Ilena crekna (py6. 3a 1 m?) Peska u mmudoska (pyo. 32 0JHO CTEKJI0)

A 420 75
B 440 65
B 470 55

7. HeszaBucumas sKchepTHas nabopatopus onpejenser peitunr ROpITOBHIX HpUOOPOB HA OCHOBE
kod(duurenta nenHocty, papaoro 0,01 cpenneii nens! £, noxasareneit pynxiuonansuoctu F| kavectna
Ou mm3aitna D, Kaxelii U3 moka3aTesei OMeHHBASTCS HebiM ducioM oT 0 1o 4. MToroerii pEeUTHHT
BBIUKCIISIETCS 110 hopMyIie

R=4(2F +2Q+ D) -0.01P~.
B taGnune ganel cpeHsis 1IeHa U OLICHKU KaXK0T0 TTOKa3aTess sl HECKOIBKUX MOJIETIEH JIeKTPUUECKUX
MsIcopyOok. OmpenenTe HauBBICITUN PEUTHHT MPEACTABICHHBIX B TAOJIHIIE MOJIEICH dJIEKTPUICCKUX
MSICOPYOOK.

Mogean msicopyoku Cpennss nena ®@yHkuuonajabHocTh KavecrBo /Au3aiin

A 4600 2 0 2
b 5500 4 3 1
B 4800 4 4 4
r 4700 2 1 4

8. Uersipe pyOamku nemieBie KypTku Ha 8%. Ha CKOJIbKO MPOIIEHTOB TATH pyOaIieK J0poke KypTKu?

9. TemoxoJ MPOXOJUT MO TEUEHUIO PEKH /10 MyHKTa Ha3HaueHus 200 KM U 1ociie CTOSIHKY BO3BpalllaeTcs B
IYHKT oTHpasieHus. Haiiiure ckopocTh TeUeHUsl, €CIM CKOPOCTh TEIIOX0/a B HEMOIBUKHOM BOJIE
paBHa 15 kMm/4, cTosiHKa amutes 10 yacos, a B MyHKT OTIIPABICHHS TEIUIOXO0.I Bo3Bpaliaercs yepes 40
JacoB I0CJIE OTIUIBITHSA U3 Hero. OTBET galTe B KM/4.

10. IlepBas TpyOa mporyckaeT Ha 1 JUTp BOABI B MUHYTY MEHbIIE, 4eM BTopasi. CKOJIBKO JUTPOB BOABI B
MUHYTY MpOIycKaeT BTopas TpyOa, eciu pesepByap oobeMoMm 110 nutpoB oHa 3amoiHseT Ha | MUHYTY
ObIcTpee, yeM nepsasi Tpyoa?



Tpuronomerpus

sin— =10.5
1. Pemure ypaBHEHHE 3 . B oTBeTE HaNMIIMTE HAUMEHBIIHUN ITOJI0KUTEIIbHBIN KOPEHb.
1 3n
COSt = — @ T;E;'r
2. Haiigure £ & ecomn vV 10y < .
Tsinge+ 13cosar
3. Haiigure "2 &% ecmm Ssina — 17cos @
125in11°-cos11”
4. HaiiguTe 3HaYEHKE BHIPAKEHUS sin22°
T . T
. 366 g — sin—
5. Haiigute 3HaueHue BBIpAXKECHUS 6 4.
8
: LYF ST F
Haiigure 3HaYeHNE BBIPaKCHHUS sin(—==) cos(=~)
Haiigure 3HaYeHNE BBIPAKCHHUS Teg13°-1g77°,
Stgl63°
8. Haiinure 3HaueHue BeIpaKeHus L& 17°
2sin(@ — 7x) + cos(3F + a)
9. Haiinute 3HaYeHHE BBIPAKEHUS sin(e + )
in
cos | — + 2x | = cosx.
2 .
10. Jlano ypaBHEHHE = a) Pemmre ypaBHeHue; 0) VYkaxure KOpPHH YpaBHEHHS,
5w
lT 4
MpUHAJJIeKAINE OTPE3Ky L =
Inanumerpust
1. Ha kieryaroit 6ymare ¢ kietkamu pasmepoMm 1 cm x1 cm n300pakeH TpeyroJibHUK (CM. PUCYHOK).
Haiinure ero miomnianp B KBaIpaTHBIX CAHTUMETPaX. e
D c
G
Al O
T B
2. Croponsl mapajienorpamma paBasl 9 u 15. BeicoTa, omyiiieHHas Ha IepBYIO CTOPOHY, paBHa 10.
Haiinure BbICOTY, OMYIIEHHYIO HA BTOPYIO CTOPOHY MapalijiesiorpaMmma.
3. /lmaronanu 4eThIpexyrojpHUKa paBHbl 4 1 5. Halinure nepuMeTp 4eThlpeXyroibHUKa, BEPUIMHAMU
KOTOPOTO SIBJISIOTCS] CEPEAMHBI CTOPOH JIaHHOTO YEThIPEXYTroJbHHUKA.
4. CpenHsiss TUHUS M BBICOTA TPAIEUU PaBHBI COOTBETCTBEHHO 3 U 2. Haiiure tutomnanp Tpamnenuu.
5. Haiigure miomaap Kojabla, OTPaHUYEHHOTO KOHIIEHTPUUECKUMH OKPYKHOCTSMHU, PaIuyChl KOTOPBIX
B 2
II_I,_ _lll,_
paBubl V g VI,
. AB
6. CtopoHs! npaBuasHOro Tpeyronsauka ABCpapusr 3. HaiiuTe cKanspHOe NpOU3BeICHIE BEKTOPOB U
AC
7. Touxu O(0;, 0), A(6; 8), B(6; 2), C(0; 6) stBisroTCS BEpIIMHAME YeThIpEXyroibHuKka. Halinure abcuuccy

TOUKM P nepeceueHus ero quaroHajieu.



sinA =

8. B tpeyronbuuke ABCAC = BC =35, 25, Haitgure AB,

9. Yersipexyronsunk ABCDpnycan B okpysxkuocts. Yron ABDpagen 737, yron CADpagen 35°. Haiinure
yron ABC. Orser naiite B rpajgycax.

10. Ha npsamoii, conepxkarueit meguany ADnpamoyronsnoro tpeyronsauka ABCc npameiv yrioom €, B3sra

touka £, ynanennas ot Bepumnsl Ana paccrosuue, pasaoe 4. Haiinure momans tpeyronsuuka BCE, ecnn
BC =06 AC =4,

10.

Crepeomerpusi

B nipaBwibHOii TpeyronbHoii nupamue SABCvenuans ocnosanus ABCnepecexarorces B Touke O,
ITnomane Tpeyronsanka ABCpapHa 2; 06beM mupamus! paeH 6. Haitnute ammny otpeska OS.

Haiinure kBajgpaT pacctrosuus Mexay Bepimnaamu C u A1 IpAMOYroIbHOTO Mapajiieenumnesa, s
kotoporo AB =5, AD =4, AA;=3.

Haiinure paccrosuue Mexny sepmmbamu Aum €2 MHOrorpammmka, M306paKeHHOTO HAa PHCYHKE.
1

1

HaiinuTe miomans NOBEpXHOCTH MHOTOTPaHHUKA, H300pa)kEHHOI'O Ha PUCYHKE
Ecnmu xaxxnoe pebpo kyba yBenuyuTh Ha 1, TO ero miomaab MOBEPXHOCTH yBenuuuTcs Ha 54. Haiinute
pebpo kyoda.
Haiinmute muomanps GOKOBOW MOBEPXHOCTH MPAaBUIBHOM MIECTUYTOJBHOM MPU3MBI, CTOPOHA OCHOBAHUS
KOTOpo# paBHa 5, a Beicota — 10.
Haligure mutomaas NOBEPXHOCTH IPABUIBHONW YETHIPEXYrOJIBHON ITUPAMU/IbI, CTOPOHBI OCHOBAHMS
KOTOPOU paBHBI 6 U BbICOTa paBHa 4.
CTOpOHBI OCHOBaHMS MPABUIBHON IECTUYTOIbHON MHpaMu bl paBHbI 10, 60KoBBIE pedpa paBHBI 13.
HaiinuTe momaas 60KOBOM MOBEPXHOCTH ATON MUPAMHUIBI.
B ky6e ABCDA| B, C, Digajinute xocunyc yria mexny miockoctsvu BA1C iy BA Dy,
B npsmoyronsaoM napamnenenunene ABCDA B CyDyyspecrnrr pe6pa: AB =6, AD =38 CC, =16,
Haitnure yron mexny mnockoctssmu ABC u A DB

IIpousBoanas

r o ] 1 .
. x(t) = 3r 3+ 2t
MarepunanbHas TOUKa IBHXKETCS MPSAMOJIUHENHO 110 3aKOHY < (roe X — paccTosiHue OT
TOUYKH OTCUeTa B MeTpax, { — Bpems B CEKyHIaX, U3MEPEHHOE ¢ Havasa JBxkeHus ). Halinure ee
CKOPOCTH B (M/C) B MOMEHT BpeMeHH t = 6 c.

3 2 .
x - Tx-+ Tx ﬁ HaP’I,Z[I/ITe

[Mpsimas ¥ = 4x — lgpngercs kacatenpHoit K rpaduxy dysxumm ¥ =
a0CIMCCy TOYKHU KacaHMsI.
Ha pucynke msobpaxen rpaduk ¢dynkiun y=f(x), onpenenennoit Ha untepBane (—2; 12). Haiinute

CyMMy Touek 3kctpemyma pyHkuuu f(X).

=x 27

Haiigure HauMeHblee 3HaYeHue QYHKIUH Yna otpeske [0:4],



10.

10.

Haiiaute TOYKy MUHUMYMa QYHKIIHHI x

,
Haiigure HanMeHbIee 3HaueHue Qpyuxun ¥ = X 3)7(x43) Iy, oTpe31<e[ 4:-1]

.
y ' = 12cosx 4 6v/3x — 213 [ﬂ;_
Haiinure nanbonbimee 3nauchne dynkmn ¥ = 12€08X +6V3r = 2V3T + 64y grpenel 2
24 Sx
. y=>35sinx+ —x+6 ?I 0
HaiinuTe HauMeHbIlee 3HaYeHUe PYHKIMH 4 Ha OTpe3Ke

y— o f 12 .
Haiinute Touky MuHUMYMa (DYHKITUH y= V" —6x4 “.

o i Tp—— S
Haiinure Haubobinee 3HauYeHUE QYHKIIUN flx) =cos2x—cosx.

Borunciienus n npeodpazoBaHus

6 - 1
—r =19
Pemmmre ypaBHenue 13 2. Ecnu ypaBHeHUe uMeeT 00J1ee OHOTO KOPHs, B OTBETE 3aIUIINTE

MEHBUINHN U3 KOPHEU.
1 1

Haiizre koperp ypasaeHms 7X — 15 4x+3

o P oy
Haiinute xopenb ypaBHeHuUs: v T2+ 17x=x ‘Ecnn ypaBHeHUE nMeeT 0oJiee OTHOTO KOPHS, YKAKHUTE
MEHBIIINN U3 HUX.

plb) ) (b 3) (Bb I ])
= p)=(b+z - _.
Haiinure P! %j', eciu b b)upnb 70,

HaiinuTe 3HaueHue BhIpaKeHUs Y

y o _
Haiinute 3nauenue Boipaskenns Vv Mppy m = 125
735 35._"!

9] 6.5
HaI/IlII/ITe 3HAYCHHC BBIpa}KeHI/Iﬂ
3.71

a2 1 36

i

y 857
Haiinure 3Ha4eHne BoIpaxkenus & npu @ =12,

24(sin*17° — cos17°)

Haiinute 3HaueHne BbIpaX)eHUs cos 34°
8mx /3
C0s ——= = =
< B oTBere 3anummnTe HaMOOIBIINN OTPULIATENBLHBII KOPEHb.

Haiinnte kopHU ypaBHEHUS:

IIpaKkTHKO — OPHEHTHPOBAHHDbIE 32/1a4H

Ipu temnepatype U " Cpenbe nmeer amuny lp =10y, [Tpu Bo3pacTaHuM TeMIiepaTypbl IPOUCXOAUT
TEIUIOBOE pacUIMpPEHUe pebca, U €ro JAJUHA, BhIpaKeHHAasl B METPaX, MEHSETCS 110 3aKOHY
@y _ i el — Y. Sie y—1 O
") =h(l+a1") e =12-107("C)""__ xorpduument temiosoro pacumpenus, ! —
teMmneparypa (B rpaaycax Lenascust). [Ipu kakoil Temneparype penbsc yuiMHATCS Ha 3 MM? OTBET
BbIpaszuTe B rpanaycax Llenbcus.
£
ITo 3axony Oma /17151 IOJTHOM LENH CHUJla TOKA, U3MepsieMasi B aMIepax, paBHa R+r rnee-DJIC
ucTouHKKa (B BonbTax), ' = 1OM — ero BHyTpeHHee conpoTtusienue, K— conporusnenue nenn (8 Omax).
IIpu KaKOM HaHMEHbIIIEM COMPOTUBJIEHUHM HENH CHIa ToKa OyeT cocTapisath He 6onee 20%0T cumbl Toka
£

K3 —
KOPOTKOT'O 3aMbIKaHHS r? (OtBet Boipazute B OMax.)




10.

Paccrosinue (B kM) OT HaOJIOAaTENs, HAXOAIIETOCs Ha BbICOTE N M Haj 3eMJICH, BRIpOXKEHHOE B
—
| Rh

KMJIOMETPax, 10 HabJIF01aeMOi MM JIMHUM TOPU30HTA BBIYMCIIAETCS 110 (hopMyIIe V 500 , TJIe

R = 6400xm — pannyc 3emun. Yenosek, CTOAIMIA Ha TLISKE, BUANT FTOPU3OHT HA PACCTOSHKM 4,8 KM.
Ha ckoibKOo METpOB HYKHO TOJHATHCS YEIIOBEKY, YTOOBI pACCTOSHUE IO TOPH30HTA YBEITUIMIOCH 110 6,4
KHJIOMETPOB?

— =T
B Xxojie pacnazia pauoaKTUBHOTO U30TOIIA, €0 MACCa YMEHBINAETCA MO 3aKOHY ' (1) =mg -2 , Te Mo
— HavabHAsg Macca U30Toma, [(MUH) — MpoLIe/IIee OT HAUaILHOIO MOMEHTA BpeMs, | — mepuo

nojypacrajaa B MUHyTax. B mabopaTopuu mosy4uinu BemecTBo, coAepikaliee B HauaabHbIii MOMEHT

spemenn M0 = 40yr ysotona Z, nepuon nonypacnaga koroporo I' = 10mun. B Teuenne ckonbKix
MHUHYT Macca M30Torna OyeT He MeHble 5 Mr?
BoonasHsiil KOJI0KOI, COAEp AU B HAYAIbHBII MOMEHT BpeMeHU U = Imonst BO3JIyXa 00BEMOM
Vi = 81, Mmeutenno omyckaioT Ha 1HO Bojoema. IIpi 9TOM IPOMCXOIMT H30TEPMUUECKOE CHKATHE BO3TyXa
710 KOHEYHOTo 00BeMa ¥, PaGfom, coBeplIacMasi BOJOM NP CKaTUM BO3/1yXa, ONPENEIAETCS

A= aquTlog, — R
BBIPAKEHUEM == Va(IIx), e @ = 5. 75— nocrosiunas, a T = 300 temmeparypa Bo3ayxa.
Kakoii 06bem V2(B IuTpax) cTaHeT 3aHMMATH BO3IYX, €CIIH IPH CKATHH ra3a GblIa COBEpIIEHa paboTa B
10350 Jdx?
HezaBucruMoe areHTCTBO HaMEPEHO BBECTH PEUTHHI HOBOCTHBIX MHTEPHET-U3JaHUI Ha OCHOBE OLIEHOK
undopmatuBHOCTH 11, onepaTUBHOCTH Op, o6bexTHBHOCTH my6mkaruii 17, a Taxke kadectsa caiita O,
Kaxxnplii oTIeNbHBIN IT0KAa3aTelb OLEHUBAETCS YATATEAMH 10 5-0a/IbHOM IIKAJIE [EIBIMU YUCIAMU OT
1 1o 5. AHanuTuky, coctapistonue GopMyny pedTHHra, CYUTAIOT, YTO OO BEKTUBHOCTH LIEHUTCS BTPOE, a
MHPOPMATUBHOCTh MYyOJIMKAaMii — BABOE JOPOXE, YeM OMNEePaTHBHOCTh M KadyecTBO caiita. Takum

R— 2in+0p+3Tr+Q

obOpa3om, dopMyna TpHHSIA BHJ A " KakuM 10ikHO ObITh umcio A, uToGbl
W3JIaHKE, Y KOTOPOTO BCE OIICHKU HAUOOJIBIINE, TTOTYIHIO ObI peUTHHT 17
Msta 6pocuiu 1moJ1 yriioM &K IUIOCKOM TOPU30HTAIBbHON MOBEPXHOCTH 3eMiIi. Bpemst monera mMsya (B
2vpsin o

CEeKyH/1aX) onpeaessercs no popmyie 8 . Ilpu xakoM HauMEHBIIIEM 3HAYCHUH yria (B
rpajycax) Bpems nojeta OyJeT He MEHbIIE 3 CEKyH/I, €CJIM M4 OpOCcaroT ¢ Ha4uaJbHON CKOPOCTHIO

v = 30y/c? Cuuraiite, YTO YCKOPEHHE CBOOOHOTO MAJCHUsS & — 10yz/c™

Ha pucynke uzobpaxen rpapuk ocankos B Kammnunrpane ¢ 4 mo 10 despans ;[ [ [ [ [ [ |
1974 r. Ha ocu aGcumce OTKIAABIBAIOTCS JHU, HA OCH OPJIMHAT — OCAJIKH B MM. 1 7
B ¢upme Takcu B gaHHBI MOMEHT cB0O0AHO 20 MammuH: 10 4epHBIX, 2 KENTHIX U 8
3eneHbIX. [Io BBI30BY Bhl€Xasa O/1HA U3 MaIlIMH, CIIy4aiiHO OKa3aBIIasics OIuxe
BCETO K 3aKa3zuuile. Haliure BEpOSITHOCTh TOTO, YTO K HEW MPHUEAET 3€JICHOE TAKCH.
B cnydaifHOM sKcTiepUMEHTE CUMMETPUYHYIO MOHETY OpocaroT Tprkabl. Haiinure o
BEPOATHOCTH TOT'0, UTO OPEN BBINIAJET POBHO JBa pasa.

Crepeomerpust
1.Breicora koHyca paBHa 6, a tuaMeTp ocHoBaHus — 16. Haligure oOpasyromiyto KoHyca.
2. [Tnomanb 60KOBOI MOBEPXHOCTH IMIIMH/IpA paBHa 217, a TuaMeTp OCHOBaHMsI paBeH 7. Haiinure
BBICOTY LMWJIUHAPA.
3. OkoJo koHyca onucaHa cdepa (chepa ComepKUT OKPYKHOCTh OCHOBaHHUS KOHycCa U ero BEPIIUHY).

Tv2

LlenTp cdepsl HAXOAUTCS B LIEHTPE OCHOBaHUS KoHyca. OOpasyrolas KOHyca paBHa . Haiinure

pamauyc chepsr.
4. IlTap Bnucan B uunuHap. [Inomans nosepxnocTu mwapa pasHa 111. Haiinnre muomans noaHon
MTOBEPXHOCTH LUJIUHAPA.

3
5. Cocy, umeronuii GopMy MpaBUILHOM TPEYToNbHON Mpu3Mbl, Hamuan 2300 “* poabl 1 orpy3unu B
BOJy neTaib. [Ipu 3ToM ypoBEHBb BOABI MTOJAHSIICS C OTMETKH 25 cM 10 oTMeTku 27 cM. Haliqute o0bem

3
neramu. Otser BoIpasure B M,

6. [IpaBunpHas YeTHIPEXyroJibHAS MpU3Ma OMUCaHA OKOJIO IIMJIMHIPA, PAINyC OCHOBAHMS M BBICOTA
KoToporo paBHbI 1. HaiinuTe mnomaas 60KOBOM MOBEPXHOCTH MPU3MBIL.



o u

10.

11.

12.

7. OcHOBaHMEM IIPSIMON TPEYTOJIBHON IPU3MBI CIIYXKHT MPSMOYTOJIbHBIN TPEYTOJIBHUK C KaTeTaMu 6 U 8,
6okoBoe pedpo paBHO 5. Haitaure 00bemM IpU3MBI.
8. HaiinuTe BBICOTY IPaBUJIBHOM TPEYrOJbHOM UpaMH/Ibl, CTOPOHBI OCHOBAHUS KOTOPOW paBHBI 2, a

o6Bbem pasen V2. 9.
Konyc Brucan B map. Pannyc ocHoBaHMs KOHYca paBeH paauycy mapa. O0bemM KoHyca paBeH 6.
Haiinure o6beM mrapa.

10. B xy6 ¢ pebpom 3 Brimcan mrap. Haiigure o0beM 3TOTO 111apa, AejIeHHbIH Ha TT.

Tunossle 3aganus C1, C2, C3, C4, C5, C6

. 3 .
2sin“x 4+ 2sinxcos 2x — | 0

C1 Pemmre ypaBHEHUE \/ COSX

: . X
sin —) (cm— t 5|n;) =10
2 2 2 . 0) VYkaxute KOpHH 3TOrO
S5m
I, -
yYpaBHEHHS, IPUHAIJICIKAIINAE TIPOMEKYTKY <
C 2 B npasunbnoM Tetpasape ABCDyaiinure yron mesxay seicotoit Terpasapa DHu menuanoii BM
6okoBoit rparu BCD,
C2 I[aHa npaBuIbHAs TPEYTOIbHAs ITHPAMU/IA DABC ¢ BepmuHoii D. CTopoHa OCHOBaHHS THPAMHIBI

paBHa ¥ C , BBICOTA paBHa ¥ 30 . Haiinure paccrosinue ot cepeannsl 60koBoro pedpa BD no npsamoit MT,

rne Touku M u T — cepeaunsl pedep AC n AB COOTBETCTBEHHO.

i x
SI.X (m:;;
Cl a) Pemmre ypaBHEHUE 2

2746277 <17,

A
logjpg 2.(6x—2) =0, 22 — 4x

C 3 Pemvite cuctemMy HEPaBEHCTB 20°-64-5" - 47464 <0,
C 3 Pemure cucteMy HEpaBEHCTB
C4 Haiinute ;uinHy OTpe3Ka 00ILel KacaTelbHOM K IByM OKPY>KHOCTSIM, 3aKJIFOUEHHOTO MEX/1y TOUKaMHU
KacaHus, €CJIM PaAryChl OKPYKHOCTEHN panHbl 23 U 7, a pACCTOSIHUE MEXy LIEHTPAMH OKPYKHOCTEN
paBHO 34.

Han tpeyronsnuk ABC. Touka E Ha npsimoii AC BbiOpaHa Tak, uyto TpeyroibHuk ABE, minomans

KoToporo paBHa 14, — paBHOOenpeHHbII ¢ ocHOBaHueM AE u Bbicotoit BD. Haiinure mnomnans
24
oo = —
Tpeyronsuuka ABC, ecu u3BectHo, uto LABE = ZCBD = ay 7.

C5 HaﬁﬂI/ITe BCC 3HAYCHMUA a, IPHU KAXKIAOM U3 KOTOPBIX MHOXKECTBOM pCIJ_IeHI/Iﬁ HCEpPaBCHCTBA

V3 —x+x+al < 3gp19e1cs OTpE30K.

> >
HaiiTy Bee 3HAUEHHS d, PU KAk/I0M U3 KoTopbix dykums J (X) =x~ —2lx—a”| — Bx
TOUYEK IKCTPEMYyMa.

[lepen kaxapiM u3 uncen 14, 15,...,20u 4, 5, .. ., 8 Ipo3BOJBHBIM 00pa30M CTaBAT 3HAK ILTIOC HIIN
MUHYC, TIOCJIE YEro OT Ka)KJ0ro U3 00pa30BaBIIMXCs YUCEI [IEPBOr0 HAOOpa OTHUMAIOT KaX/10€ U3
o0pa3oBaBIINXCA YMCEN BTOPOro Habopa, a 3aTeM Bce 35 MOTy4YeHHBIX Pe3ylIbTaToOB CKiIaabBaloT. Kakyio
HAaUMEHBIIIYIO TI0 MOJYJIIO U KaKyt0 HauOOJIBLIYI0O CYMMY MO>KHO IOJYyYUTh B UTOTE?

CyMMa 1ByX HaTypajbHBIX YHcel paBHa 43, a ux HauMeHsblIee oluiee kpatHoe B 120 pa3 Gombiue ux

HanOoIbIIero 00mero aenurena. Haiaure >t ynca.

nMeeT 6oJiee IByX



