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1. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHUSA

1.1. Heab u 3apa4u JTUCHUTNIJIMHBI

Heab ocBoenusi AucUMIMHbI «[[pakTUKyM pellieHHs] MaTeMaTHYeCKUX 3a1au»
— CO37]aTh MAaTeMaTHYeCKyl0 0a3y MEeTOAMYECKON MOATOTOBKH OyIyIIero y4HuTess
MaTEeMaTUKH cpeHel 0011eo0pa3oBaTebHON MIKOJIHI,
— OBJIaJIETh BCEMU OCHOBHBIMU MOHATUSIMH U (DaKTaMU JUCIUILTUHBL
— MOJYYUTh NPEICTABICHUE O THOCEOJOTUYECKUX KOPHSAX MAaTEeMaTHUYECKUX MOHSITUN
IITKOJTFHOTO Kypca CpeaHel 001eo0pa3oBaTeIbHOM KOG

3a/1aum:
— OCYIIECTBISTh B3aMMOCBSI3b METOJAUYECKOM MOATOTOBKU CTYJIEHTA - MaTeMaTHKa C
TE€M, YTO HEOOXOJMMO €My 3HaTh, KaK OyaylleMy Y4YUTENII0 MaTeMaTHKU CpeIHeil
IKOJIBI;
—CHUCTEMaTU3UPOBATh U YIIIYOJISITh 3HAHUS CTYACHTa B PEIMETHON 00JIacTH.

1.2. Ilnannpyembie pe3yabTaTbl 00yUeHHUs

B pE3YyJIbTaTC OCBOCHMUA ﬂaHHOﬁ JAUCHOUILIMHBL Y 06yqa}oumxc51 d)OpMI/Ipy}OTCH
CICAYIOIHNEC KOMIICTCHIINH:
IIK-1. Criocoben ocBamBaTh M HMCIOJIH30BATh TCOPCTUYCCKUC 3HAHHA U IMPAKTHYCCKHUC
YMEHUS U HABBIKH B MPEIMETHOI 001acTH MPHU PEIIEHUH MPOPECCUOHAIBHBIX 3aad.

2. MECTO JUCHUIIJIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM
HNPOI'PAMMBI

JlucummiauHa BXOJUT B 4acTh, (POPMHUPYEMYIO YYaCTHHKaMH OOpa30BaTEIbHBIX
otHomeHuit bioka 1 «/lucuumnmmbel (MOLYnIW)» U SBISETCA 00SA3aTEAbHON IS
U3Yy4YECHUS.

Jns ocBoeHust AUCHUIUIMHBL «I[IpakTUKyM pemieHuss MaTeMaTH4ecKUX 3aaau»
oOyyaroluecss  WUCHOJNb3YIOT  3HAaHUSA, YMEHUS, HaBbIKM, T[OJIY4YEHHbIE U
chOpMUPOBAHHBIE B XOAE€ M3YYEHUS TaKuUX MPEAMETOB Kak «DJeMeHTapHas
MaremaTukay, «Aiaredpa u Teopus yucen», «MarteMaTuueckuii aHanuzy, «I'eomeTpusi»
u Jp.

N3yuenne guctuiuinebl «lIpakTukyM pemieHuss MaTeMaTHYeCKHUX —3aaau»
aBisieTcs: 0a3oi Ui JaJbHEMILIEro OCBOEHHS CTyAEHTaMu IucUUIUIMHBI «Teopus
BEPOSITHOCTEM M  MaTeMaTU4yecKas CTaTUCTHKa», «JlHUCKkpeTHass MaTeMaTukay,
«ApudmeTnka 1eHCTBUTETbHBIX YUCEID.

3. OFBbEM U COJEPXAHME NUCHUILJINHBI
3.1. O0beM aTUCHUIIHHBI

IToka3aTeas 00beMa JUCIHUILIHHLI Koa-Bo yacos
O0BeM QUCIUAIIINHEI B 3a4€THBIX €IUHULIAX 2
O0beM QUCIHIIINHEI B Yacax 72
KonTakTHas padora: 38.3
Jlexun 6




IIpakTyeckue 3aHATUA

30

13 HUX B popMe MPAKTHUYECKON MOATOTOBKU 30
KoHTaKTHBIC Yachl HAa MPOMEKYTOYHYIO aTTECTAIHIO: 2,3
DK3aMeH 0,3
ITpenpk3amMeHalMOHHAs KOHCYIbTALUS 2
CamocrosiTenpHas padbora 24
Kontposnb 9,7

dopMoil MPOMEXKYTOYHOM aTTeCTalluU ABIIIETCS 3K3aMeH B 1 cemectpe.

3.2. Conep:xaHue TUCUUILINHBI

HaumenoBaHue pa3jaesioB (TeM)
AUCIUIIMHBI ¢ KPATKUM CO/Iep:KaHueM

KoJ1-Bo yacoB

Jlekuuu

()

IIpakTuyeckue
3aHATHSA
U3 HUX B
dopme
NPaKTHYECKOI

IMOATOTOBKHU

Tema 1. To:knecTBeHHbIE IPEOOPA30BAHUSA

ToxnecTBeHHbIE  NPEOOpa3OBaHMsl  PAMOHAIBHBIX  BBIPAKCHUH.
Pasnoxxenne MHorouneHoB Ha MHOxwuTend. CokpaiieHue apoOeit.
Cymma U npou3BeleHUE palMOHAJIbHBIX BblpakeHuM. Haxoxxnenue
YHUCJIOBBIX 3HAYEHUN palMOHAIBbHBIX BBIPAKEHUU. TOXKIECTBEHHBIE
npeoOpa3oBaHus HMppalUMOHAIbHBIX BbIpakeHUuil. MppauuoHainbHble
BelpakeHus.  O6nacte  ompenenenus.  [IpuMeHeHue  CBOWCTB
apu@MeTUYeCKUX KOpHEH Mpu mnpeoOpa3oBaHUSIX HpPpalOHATbHBIX
BbIpaXeHHI. BbiieneHune kBaapaTa wiM KyOa MOJ 3HAKOM paguKaa.
CrnosxHble paaukanbl. ToxecTBEHHbIE TPEOOPa30BaHUs MOKA3ATEIbHBIX
u norapupmuyeckux BolpakeHuil. CBoiicTBa creneHeil. CBoilicTBa
YU CIIOBBIX jorapudmoB. ToxecTBeHHBIE peoOpa3oBaHus
MOKAa3aTeNbHBIX M JIOTApU(PMUUYECKUX BbIpakeHUH. ToXIeCTBEHHBIE
peoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAKEHUH.
Tpuronomerpuueckass OKpykHoOcTb. IloHATHE KOCMHYyca U cuHYyca
JNEHCTBUTENBHOTO 4MCia.  ['pynmbl TPUTOHOMETPUYECKHX (POpMYII.
ToxnecTBeHHble NPeoOpa30BaHUsI TPUTOHOMETPUUYECKUX BbIPAXKEHUH.
ToxaecTBeHHbIE TPe0OPa30BaHUsI BBIPAKEHHM, COepKaIlMX 00paTHbIE
TpUroHomerpuueckue GyHkIu. YucioBble HEPaBEeHCTBA.

[Ipocrelimne HepaBeHcTBa. JlOKa3aTeNbCTBO YHCIOBBIX HEPABEHCTB.
CpaBHeHuE 3HAUYEHUN YHCIOBBIX BbIpakeHUN. CpeaHue BEITUYMHBIL.
Kiraccnueckne HepaBeHCTBa.

Tema 2. KomOumnaTopubie 3agaun. Meronq MaTeMaTH4eCKOM
uHaykuuu. [lepecranosku. Coueranus. Pazmemenus

[IpaBuiio ymHOXXeHUs W JAepeBo BapuaHToB. [lepectanoBku. Brioop
HECKOJBKHUX 3JIEMEHTOB. Coueranms. Pasmemenus. MeTton
MaTeMaTU4YeCKOW MHIYKLUUU B peuieHuu 3ajaad. [[pusHaku npuMeHeHus
METOJla MaTEeMAaTH4YeCKOW HWHIYKIMU T[pH pENIeHWH 3aJad |
JI0Ka3aTesIbCTBE TeopeM. Pemienue 3amau.

5




Tema 3. I'eomeTpusi. OCHOBHBIE€ METOAbI PelICHUS] TeOMETPUYECKUX
3a/1a4 Ha BbIYHCJICHUE U 10Ka3aTeJbCTBO

Menuana mOpsAMOYTOJIBHOIO TPEYrOJbHHMKA. Y IBOEHHUE MEIHAHBI.
[Tapamnenorpamm. CpenHsis auHUsS TpeyrosibHuKa. Tpaneuus. [Ipuemsl
HaXOXXJEHHUsA BBICOTBI M OMCCEKTPUCHI TpeyrojpHUKa. OTHOLIEHHE
orpe3koB. OtHomenue tulomaneii. KacarenbHass K OKpPYKHOCTH.
Kacaromuecs OKPYXHOCTH. ITepecekaromuecs OKPYKHOCTH.
OKpy’>KHOCTH, CBSI3aHHBIE C TPEYTOJIBHUKOM U YETBIPEXYTOJIbHUKOM.
[IponopunoHanbHbIE OTPE3KH B OKPYKHOCTH. YTJbl, CBSI3aHHBIE C
OKPYKHOCTBIO. Meron BCIIOMOT'aTEJIbHON OKPY>KHOCTH.
BcenomoraTenbHble 10700HBIE TpeyrosibHUKUA. HekoTopsle cBOMHCTBa
BBICOT M TOYKHM UX IepecedeHus. Merox mnomanei. Mcenons3oBanue
TPUTOHOMETPUM IpU PEIIEHUH 3aJad Ha BblYKMCcIeHuEe. Meron
BEeKTOpHOU  anreOpbl. Mcmonb3oBaHWE  KOOPAMHATHOTO — METOJA.
['eomeTpruyeckue pelleHHs HEreoMeTpU4YecKuX 3anad. PenieHue
UppalMOHAIBHBIX ypaBHEHHIl. Pemenue cucreM anredpandeckux
YpaBHEHUU.

Tema 4. 3agaun Ha UCHOJIL30BAHME KOMILIEKCHBIX YHCeJI B ajaredpe,
reomerpuu. Komniekcusle yncia

Onepauuu  HaJA  KOMIUIEKCHBIMM  4HclaMu.  ['eomerpuueckast
UHTEpIIpeTalus  KOMIUIEKCHbIX — uuncen. [lokazatenbHas  Qopma
KOMIUIEKCHOrO  yucna. KoMIulekcHble 4uciia B 3JE€MEHTapHOU
reoMerpur. OCHOBBI METO/AAa KOMIUIEKCHBIX 4ucel. DOopMyIbl JUIMHBI
OoTpe3Ka M CKaJSIpHOTO IPOU3BEAEHUS BEKTOpoB. IlapamnenbHOCTS,
KOJUTMHEAPHOCTh, MEPHEeHIUKYISIPHOCTh. KOMIUIEKCHbIE KOOPIWHATHI
HEKOTOphIX ToueK. [10100HbIE U paBHBIE TPEYTrOJILHUKH. Pemienue 3anau
C TIOMONIbIO KOMIUIEKCHBIX 4yHcel. KoMIIeKCHbIE uuciaa B
AJIEeMEHTapHOU anreope.

Hcnonp30BaHne TPUTOHOMETPUYECKOM (POPMBI KOMIUIEKCHBIX YUCEI JUIS
peneHusl ypaBHEHU.

Tema 5. W30panHble HeCcTaHJAPTHbIC 3aJa4M WIKOJIBHOIO Kypca
MaTeMaTHKHU U MeTobl uX pemeHusi. HepaBencrsa

Jloka3aTenbCcTBO HEPABEHCTB METOJOM MaTEMAaTHUECKONM HWHAYKLUU.
HepaBencTtBa, cBsi3aHHBIE C TPUTOHOMETPUYECKHUMH  (QYHKIUSMHU.
HepaBeHnctBa B miaHuMeTpuu u crepeomerpun. OyHKIUN AHTBE U UX
IMMPUITOKCHUA. 3az[atm Ha MAaKCMMyM UM MHHUMYM. Pemenne 3agady C
napaMeTpoM. YHCIO KOpHEM KBagpaTHOTO MHOTOWIEHA B PELICHUH
3a7a4 ¢ mapameTpoM. CBoiicTBa KOpHEW KBaJpaTHOIO MHOIOYIEHa B
pellleHnn 3ajad ¢ napaMeTpoM. B3auMmMHOe pacmnosjokeHue KOpHel
KBAJIPaTHOI'O MHOTOYJICHA U 33J]a4H C TaPaMETPOM.

HToro

30

30

IIpakTHYecKkas MOATOTOBKA

Tema

3ananue Ha
NPaKTHYECKYI0
MOAr0TOBKY

Koa
Huec
TBO
4aco

Tema 1. ToxknecTBeHHbIC IPe00pPa30OBaHNS
ToxnecTBeHHble  NpeoOpa3oBaHUs  PAIlMOHAIBHBIX  BBIPAXKEHHI.
PaznoxeHne MHOroujgeHoB Ha MHOxuTenu. CokpaimieHue ApoOeil.

Pazpabotats cucremy
3ajad 1o TeMe:
«ToX1eCTBEHHBIE
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Cymma W TpOU3BEICHHE pPAlMOHAIBHBIX BbhIpaxkeHUW. HaxoxneHue
YHUCJIOBBIX 3HAYCHWM pPALMOHAIBHBIX BbIPAXKCHUM. TOXKIECTBEHHbIE
peoOpa3oBaHusl HPPALMOHAIBHBIX BblpakeHUH. IppanuoHanbHble
BelpakeHusi.  OOmacte  ompeneneHus.  [IpumeHneHue  CBOMCTB
apu(MeTHYECKUX KOpHEH NpH NpeoOpa3oBaHMUSIX HPPALUOHAIBHBIX
BbIpaXeHUll. Bbinenenue kBazpara wiu KyOa 1OJ 3HAKOM paauKaia.
CrnoxHele paauKabl. ToxnecTBeHHbIE npeoOpa3oBaHus
MOKa3aTeNbHBIX W JorapuMuyeckux  BelpakeHHid. CBOHCTBa
creneHeid. CBoiicTBa 4YHCIOBBIX JiorapudmoB. ToxaecTBEHHBIE
npeoOpa3oBaHusl MOKA3aTEIbHBIX M JIOTapU()MUYECKUX BBIPAKECHHI.
ToxnecTBeHHble TPeoOpa30oBaHUsl TPUTOHOMETPUUECKUX BBIPAXKECHUH.
Tpuronomerpuueckass OKpYyXHOCTb. [loHATHE KOCHMHYca M CHHYycCa
JNEUCTBUTENBHOIO 4YHCIA. ['pynmbl TPUTOHOMETPUUYECKUX (HOpMYIIL.
ToxnecTBeHHBIE PEOOPA3OBAHMSI TPUTOHOMETPUUECKUX BBIPAKECHUIA.
ToxnecTBeHHble  NpeoOpa3oBaHMs — BBIPAKEHMH,  CoJepKallux
oOpaTHbIE TPUTOHOMETpHYECKUE QYHKIIUHN. UKnCIOBbIE HEPAaBEHCTBA.
IIpocreimme HepaBeHCTBaA. Jl0Ka3aTENIBCTBO YNCIOBBIX HEPABEHCTB.
CpaBHeHUE 3HAUEHUI YHMCIIOBBIX BhIpakeHUU. CpelHrEe BETUUUHBI.
Kiraccnueckue HepaBeHCTBA.

npeoOpazoBaHU

Tema 2. KomOunatopusle 3agaun. Meron maTemaTuyeckoii | Paspaborars
nHayknuu. Iepecranosku. Coyeranus. Pasmemenus KOHCIIEKT 3aHATHS Ha
[IpaBuiio ymMHOX€EHUA U AepeBo BapuaHToB. [lepecranoBku. Beibop TEMY:
HECKOJIbKUX 271eMeHTOB. Coueranus. Pasmemennsa. Merog «KombOuHaTopHbIe
MaTeMaTH4eCKOW MHIYKLIUH B penieHuu 3a1ad. [Ipusnaku 3amaun. Meron
IIPUMEHEHHS METO/1a MaTEMATUYECKON MHYKIUH [IPY PELICHUM 3a/1ad | MaTeMaTH4eCKON
U JI0Ka3aTenbCTBE TeopeM. Pemenue 3anay. UHAYKLUH.
IlepectanoBKH.
Coueranusl.
Pazmemenusy
Tema 3. Teomerpusi. OcHoBHble  MeTOAbI  pemenusi | Paspaborars
reoOMeTpHYeCKHX 32124 HA BbIYHCJICHHE H 10KA3aTeIbCTBO METOJUYECKHE

Menuana mnOpsIMOYrOJBHOIO TpPEYIOJBbHHUKA. YJIBOGHHE MEIUaHBI.
[Tapannenorpamm. Cpenusis nuHus TpeyronbHuka. Tpanenus. [Ipuemst
HaXOXJEHHUS BBICOTBI M OHCCEKTpHUCHI TpeyrojbHuka. OTHOIIEHHE
oTrpe3koB. OrtHomeHnue Iomanei. KacarenbHas K OKPYXHOCTH.
Kacarommecs OKPY>KHOCTH. Ilepecekaronmecs  OKPYKHOCTH.
OKpYy>KHOCTH, CBSI3aHHBIE C TPEYTOJIBHUKOM M YETBIPEXYTOJbHUKOM.
[IponopuoHanbHbIE OTPE3KM B OKPYKHOCTH. YTIIbl, CBSI3aHHBIE C
OKPY>KHOCTBIO. Meron BCIIOMOTI'aTeJIbHON OKPY>KHOCTH.
BcenomoratenbHble 10/100HBIE TpeyroibHUKU. HekoTopele cBolicTBa
BBICOT U TOYKM HX IepecedeHus. Meron miomazaeil. Mcenons3oBanue
TPUTOHOMETPUM IIpU PEIICHWM 33Jad Ha BblUMCIeHHE. Meron
BEKTOpHOW anreOpsl. lcmosnb30BaHME KOOPAMHATHOIO  METOJA.
['eomerpuueckne pemeHus HETeOMETpUYECKUX 3anad. Pemnienue
UppalMoHaNbHBIX ypaBHeHUHl. Pemenue cucrem anredpanyueckux
YpaBHEHUM.

PEKOMEHIallUU T10
TeMe: «OCHOBHBIE
METO/IbI PEIICHUS
F€OMETPUUYECKHUX
3a/1a4 Ha BBEIYKCICHUE
1 10Ka3aTeJIbCTBO)

Tema 4. 3amaum Ha HCHOJbL30BAHHE KOMILIEKCHBIX 4YHCe]l B
aareope, reomerpun. KommiekcHpie yucsia

Onepamuu  HaJA  KOMIUIEKCHBIMH — uuciamu.  ['eomerpuueckas
UHTEpIpeTalusi KOMIUIEKCHBIX uucen. [lokazatenbHas ¢opma
KOMIUIEKCHOTrO uucia. KoMIieKkcHble 4Yuciaa B 3JIEMEHTapHOU
F€0MeTpI/II/I. OCHOBI)I METOJAa KOMIIJICKCHBIX YHCECII. (DopMy.TII)I JJINHBI

Pa3paborats aBa
KOMILIEKTA 3a1a4 110
TeMe: «3aJaun Ha
HCITOJIb30BaHUeE
KOMILIEKCHBIX YHCET B
anredpe, TEOMETPHI
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OTpe3Ka M CKAJSIPHOTO MpoM3BeNeHUs BeKTOpoB. [lapamnenbHOCTS,
KOJUIMHEAPHOCTh, NMEPHEHIUKYISIPHOCTh. KOMIUIEKCHBIE KOOPIMHATHI
HEKOTOpBIX To4eK. [lojoOHBIe W paBHBIE TPEYroJbHUKU. PerieHue
3aJa4 C IOMOULIbI0 KOMIUIEKCHBIX uucesl. KoMIlIekcHbple uucna B
3JIeMEHTapHOM anredpe.

Vcnonp30oBaHne TPUTOHOMETPUUECKOW (POPMBI KOMIUIEKCHBIX YHCEIN
JUIsl peLICHUs] YPABHEHUM.

Pazpaborath 6
KOHCIIEKT 3aHATHS Ha
temy: «M30panHbIe
HECTaHJapTHbIE
3aJ]a4y IIKOJIBHOTO
Kypca MaTeMaTUKU U
METOIBI MX PELICHUSI.
Hepasencta»

Tema S. U30paHHble HeCTAHAAPTHBIE 33Ja4H IIKOJBLHOIO Kypca
MaTeMATHKHU U MeTo/bl uX peuieHusi. HepaBencrBa
Jloka3aTenbCTBO HEPABEHCTB METOJOM MaTeMAaTUYECKOM WHIYKIIMH.
HepaBeHcTBa, CBsI3aHHBIE C TPUTOHOMETPUYECKUMHU (QYHKIUSAMHU.
HepaBeHncTBa B miiaHuMeTpuu U ctepeoMeTpun. OyHKIMU AHTBE U UX
NPUIIOKEHUs. 3aJjaud Ha MAaKCUMyM M MUHUMYyM. Pemenue 3anau c
napaMerpoM. Yuciao KOpHEM KBaJpaTHOTO MHOIOWIEHA B pELICHUU
3agad ¢ napamerpoM. CBolicTBa KOpHEH KBaJpaTHOI'O MHOIOYIEHA B
pelleHnr 3ajady ¢ mapameTpoMm. B3aumHOe pacnonoxeHue KOpHeH
KBaJIpaTHOI0 MHOT'OWJIEHA U 33Ja4y C HapaMETPOM.

4. Y4deOHO-MeTOaAMYECKOEe oO0eclevYeHHe CaMOCTOATEIbLHOH PadoThI

00y4arOIUXCs
Temsbl s Meronnue
. Kou- Dopmbl A dopmbl
CaMOoCTOsITe CKOe
N3yuaembie BOnpoCkl BO | CAMOCTOATEIHLHO OTYETHOC
JIBHOTO . obecnieueH
4acoB it paGoThI ™
W3Y4YECHHUS ue
Hoxazarens | 1. [leficTBUTENbHBIE YKCTA U
CTBO NEHCTBUS HAJl HUMU Pexomeny | Pacuer
TOXIECTB M | 2. JlokazareiabCcTBO Pabota c yemast Hasi
HEPABEHCTB | TPUTOHOMETPUUECKUX TOXKJIECTB. 4 JAUTEepaTypoil U | IuTeparyp | pabdora,
Ha 3. Jloka3aTenbCTBO HEPABEHCTB CEThIO a. 3a4€THO
MHOkecTBe | 4. JlokazareiabCcTBO WNurepHer. Pecypcenr e
MOKa3aTeIbHBIX U WNutepner. | 3amanue
Jorapu(MHUECKUX TOXKIESCTB
Pemenne | 1. B3aumuoe pacnonoxxeHue
reoMeTpuue | TMHEHHBIX QUryp:
CKHX 33/1a4 | B3aMMHOE PacIoJIOKEeHNE
Ha pa3IMYHBIX TOUYEK Ha MPSIMOH,
MJIOCKOCTH | B3aUMHOE PAcIoIOKEHUE TOYKH U
OTpE3Ka, JIKALUX Ha OJJHOMI
MPSIMOM
P ’ . Pexomeny | Pacuer
B3aMMHOE PACIIOJIOKEHHUE MPAMON
. Pabota ¢ yemast Hast
Y TOYKHU BHE TIPSIMOH, .
. 12 JUTEPATYypou U | JuTeparyp | pabora,
B3aMMHOE PACIIOJIOKEHHUE MPIMOU
1 JIBYX TOUEK BHE ee CEThIO a. 3a4€THO
yX ’ HNuTtepner. Pecypcor e
B3aMMHOE PACTIOJIO0KEHUE TOUKU U
WurepHer. | 3ananue
JIBYX B3aMMHO TapaJljIeTbHBIX
MPSIMBIX.
2. B3anmHOe pacmoyioxkeHue
MPSIMOJTUHENHBIX pUryp:
B3aMMHOE PACIIOIOKEHHE
TPEYrOJIbHUKOB,
B3alMHOE PACIIOJIOKEHHE




MHOTOYT'OJIbHUKOB.

3. BzaumHoe pacrnonoxeHnue
OKPY>KHOCTEH. :

B3aMMHOE PACIIOJI0KEHUE
LIEHTPOB OKPY>KHOCTEH
OTHOCHUTEIILHO 001Iei
KacaTelIbHOM,

pacroioxKeHue EHTPOB
OKPY’KHOCTEH OTHOCUTEIBHO UX
0011Ie# TOUKHU KacaHus,
pacrojoKeHue LEHTPOB
OKPYKHOCTEH OTHOCUTEIIBHO
oO1el Xopasl,

pacIoyIoxKeHUe EHTPOB
OKPY’KHOCTEI OTHOCUTEIIHLHO
XOpbI OOJIBIICH OKPYKHOCTH
PacroJIoKEeHUE TOYEK KacaHHs
OKPYKHOCTH U IIPSIMOU
4.I'eomeTprYECKHUE 3a/1a4U C
napameTpamu

5. OTHoOLIEHUE OTPE3KOB.
OTHollrenne miomanaeii. Meron
IJIOIIAIEH.

6. Mcnonb3zoBaHue
TPUTOHOMETPHUU TIPH PEUICHUHN
3a/1a4 Ha BbIUKciIeHne. MeTon
BEKTOPHOM anreOpsbl.
Hcnonb30BaHne KOOPIMHATHOTO
Meroja. ['eomerpuueckue
pelIeHusl HereOMEeTPUIECKUX
3aja4.

KommnekcH | 1. OcHOBHBIE T€OpEMBI
bI€ UHCJIA B | DJIEMEHTAPHOW MAaTeMAaTUKU U Pexomeny | Pacyer
peleHnn | KOMIUIEKCHBIE YnCia Pabora c yemast Has
3a1a4 2. PenieHne reoMeTpHUECKUX 4 JAUTEpaTypoll U | JIuTeparyp | pabora,
JJIEMEHTApH | 3a7a4 ¢ IPUMEHEHUEM CETBIO a. 3a4€THO

oi KOMIUJIEKCHOTO YuCia NuTtepner. Pecypcor e
MaTEMaTHUK WHurepHer. | 3ananue

u

Pemenune | 1. Pemenue uppanuoHaabHBIX,
YPaBHEHUI | OKa3aTENbHbIX,
U TPUTOHOMETPUYECKUX YPAaBHEHHUU Pexomeny | Pacuer
HEPaBEHCTB, | C MapaMeTPOM, CBOIAIIUXCA K Pabota ¢ yemast Has
coJiepXKaly | KBaJpPaTHBIM. 4 JAUTEepaTypoll U | nuTeparyp | padora,
X mapametp | 2. Pemenue nppairoHaibHbIX, CETBIO a. 3a4€THO
MMOKAa3aTEIIbHBIX, HNuTtepner. Pecypcor e
TPUTOHOMETPUYECKUX HEPABEHCTB WNHutepHer. | 3anaHue
C IapaMeTPOM, CBOJSIINXCS K
KBaJIpaTHbBIM.

Htoro 24




5. ®OHJ OHEHOYHBIX CPEJICTB JIJIsI TIPOBEJEHUS TEKYIIENA U

MPOMEXYTOUYHOM ATTECTALIMA

MO TUCHUTIJIMHE

5.1. IlepevyeHb KOMIIETeHUMI ¢ YKa3aHUEM 3TAnoB X (OpMHUPOBAHNS B pouecce

OCBOEHHs1 00Pa30BaTeJbHOIH MPOrPaMMbl

KOI[ W HAMMCHOBAHUEC KOMIICTCHIIUHN

Oransl GOpMHUPOBAHHUS

I1K-1. CrocobeH OCBaMBaTh U
WCIIOJIb30BaTh TEOPETHUYCCKUE 3HAHMS M
NpPaKTUUYECKHEe YMEHHUs] M HaBbIKU B
npeAMETHONH o00JlacTh TIpU  PEIICHUH
npodeCcCHOHATIBHBIX 3aJ1a4.

1. PaGoTta Ha y4eOHBIX 3aHATUSX.
2.CamocrosrtensHas padora.

5.2. Onucanue nmokasaresjeil ¥ KpUTEpUeB OLICHUBAHUS KOMIIETEHUUI
Ha Pa3JIMYHbIX 3Tanax uxX GOopMUPOBAHUSA, ONIMCAHHUE LKA

OIICHUBAHUA
OnuennBae YpoBeHb Illkana
MbIC chop mupo- Otan . Kpurepun
OmnmcaHune moka3aTeneit OIICHUBA
KOMIICTEHI] BaHHO hopmMupoBanus OIICHUBaHHUSA s
Hu CTH
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K- 1.

[ToporoBsiii

1. Pabora Ha
y4eOHBIX 3aHATHUSX.
2.

CamocrosTenpHa
s pabora.

3naem:

— [penojaBaeMblil MPEAMET B Mpejenax
TpeboBaHUI deneparbHbBIX
rOCY/IapCTBEHHBIX 00pa3oBaTebHbIX

CTaHAapPTOB OCHOBHOTO M  CPEIHEro
(nmomHOTO)  OOmIErO OOpa3zoBaHUSA U
OCHOBHOI 001eo6pa3oBaTeNbHOM
MPOTPaMMBEI;

— TporpaMMbl M YYEOHHKH IO
MPEenoaBacMOMY MPEAMETY; O IIHPOKOM
CICKTpE TPWIOKCHUA MaTEeMaTUKUA U

JIOCTYTIHBIX oOyuaromumcst
MaTeMaTHUECKUX  DJIEMEHTOB  ITHUX
MIPUIOKEHUH.

VYmeem:

— CTPOHUTH JIOTHYECKHE PACCYXKICHUSI
(HampuMep,  pelIeHHWe  3amavd) B
MaTeMaTHYECKUX M WHBIX KOHTEKCTax,
MOHMMATh PACCY)KICHUE 00YJaOIINXCS;
— pemlatb  3aJa4d  2JIEMEHTAPHOU
MaTeMaTUKU COOTBETCTBYIOIIEH CTYIIEHU
OCHOBHOTO M  CpeAHero (IMOJHOTrO)

o0r1ero o0Opa3zoBaHus, 3a1auu
MAaTEMaTHYCCKUX OoJIuMITIHazg
IIKOJIbHUKOB;

- OOBSACHSTE perieHne 3aaq
SIIEMEHTAPHOM MaTeMaTHKH

COOTBETCTBYIOIICH CTYIEHH OCHOBHOTO
" CpemHero (TostHOTO) o0Omiero
00pa3oBaHus, 3a/1a41 MAaTEMaTUIECKUX
OJIMMITHAJ IKOJbHUKOB,

— OpraHM30BBIBATH pCIICHHE 3a1ad
3J€MEHTapHOMU MaTeMaTUKU
COOTBETCTBYIOIICH CTYIECHH OCHOBHOI'O
u  cpenHero  (mOJHOro)  0OOIIEro
oOpa3oBaHus, 3aJa4dl MaTeMaTHYECKUX
OJIMMITHA]] IKOJIbHUKOB.

Pacuernas
pabota
3ayeTHOE
3a7aHuC

[Ixama
OLICHMBA
HUS
pacueTH
BIX paboT
IIxama
OLICHMBA
HUS
3a4E€THOT
0
3aaHus
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[IponBuHyTHIN 1. Pa6ora Ha
y4eOHBIX 3aHATHUSX.

2.
CamocrosTenbpHa
s pabora.

3naem:

— [penojaBaeMblil MPEAMET B Mpejenax
TpeboBaHUI deneparbHbBIX
rOCY/IapCTBEHHBIX 00pa3oBaTebHbIX
CTaHAapPTOB OCHOBHOTO M  CPEIHEro
(nmomHOTO)  OOmIErO OOpa3zoBaHUSA U
OCHOBHOI 001eo6pa3oBaTeNbHOM
MPOTPaMMBEI;

— TporpaMMbl M YYEOHHKH IO
MPEenoaBacMOMY MPEAMETY; O IIHPOKOM
CICKTpE TPWIOKCHUA MaTEeMaTUKUA U
JTOCTYTTHBIX 00yJaromuMcst
MATEeMaTHYECKUX  DJICMEHTOB  J3THX
MIPUIOKEHUH.

Ymeem:

— CTpOUTH JIOTHYECKHE PACCYKICHUS
(HampuMep,  pelIeHHWe  3amavd) B
MaTEMaTHYECKMX M WHBIX KOHTEKCTaX,
MOHMMATh PACCYKICHUE 00YUAIOIINXCS;
— pemlatb  3aJa4d  2JIEMEHTAPHOU
MaTeMaTUKU COOTBETCTBYIOIIEH CTYIIEHU
OCHOBHOTO M  CpeAHero (IMOJHOTrO)
o0r1ero o0Opa3zoBaHus, 3a1auu
MAaTEMaTHYCCKUX OoJIuMITIHazg
HIKOJIbHUKOB,

- OOBSCHATH pelieHne 3a1a4
AIIEMEHTAPHOM MaTeMaTHKU
COOTBETCTBYIOIICH CTYINEHH OCHOBHOTO
" CpemHero (TostHOTO) o0Omiero
00pa3oBaHus, 3a/1a41 MAaTEMaTUIECKUX

OJIMMITHAJ HIKOJIbHUKOB,

— OpraHM30BBIBATH pCIICHHE 3a1ad
3J€MEHTapHOMU MaTeMaTUKU
COOTBETCTBYIOIICH CTYICHH OCHOBHOI'O
u  cpenHero  (mOJHOro)  0OOIIEro
oOpa3oBaHus, 3aJaudl MaTeMaTHYECKHX
OJIMMITHA]] IKOJIbHUKOB.

Braoeem (nasvikamu u/uru  onvimom
oesimenbHOCmL):

— HABBIKOM JIOKAJILHOTO YIOPSIOYCHHSI
MaTeMaTHYecKoro  Marepuana  Juis
pasnuUYHBIX 00pa30BaTENbHBIX IENEH;

— pas3IMYHbIMU NOAXO0JaMU K PEIICHUIO

3a1a4 [IKOJBHOIO Kypca MaTeMaTHKH,
3aaa4 MAaTEMaTHYCCKUX OJIMMITHA]
IIKOJIBHUKOB.

Pacuernas
pabota
3ayeTHOE
3a7aHuC
[IpakTrueck
ast
IIOJArOTOBKA

[Ixama
OLICHMBA
HUS
pacueTH
BIX paboT
IIxama
OLICHMBA
HUS
3a4ETHOT
0
3a1aHus
IIxana
OLICHMBA
HUS
MIPaKTHY
ecKoM
MOJArOTOB
KH

IIIka/a oeHUBAHUA NPAKTHYECKOM MOATOTOBKH

Kpurepun oneHuBanus

Banasl

BBICOKAsl aKTUBHOCTDH Ha HpaKTHQCCKOﬁ IIOATOTOBKE

5

CpCaHAA aKTUBHOCTD Ha HpaKTI/IquKOI\/’I IIOATOTOBKE

2

HH3Kas aKTUBHOCTH Ha HpaKTHqCCKOﬁ IIOATOTOBKE

0

IIIkaJia OEHUBAHHUS PACYETHOH padoThI

Kpurepuit

baniel

Pemenne norunuecku BBICTPOCHO U TOYHO M3JI0KECHO, AICCH BCCh X0 PACCYKIACHU A

0,25

Hpe,Z[CTaBJ'IeHO PCIICHHUC 3a/1a4 HCCKOJIbKUMHU criocobamu (CCJ'II/I 9TO BOSMO)KHO)

0,25
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OTBeT Ha KaXIbIil BOMPOC (3aaHNe) 3aKaHIMBACTCSI BEIBOJIOM 0,25

Odopmnenne cooTBeTcTByeT oOpasily. I[IpeacraBiieHbl HEOOXOAWMBIE TAOIUIBI H 0,25
rpaduku

[To pe3ynpTaTaM OIIEHUBAHUS 00YYAIONMUHCS MOKET MOTYyYUTh 10 1 Oaia,
MakcumanbHass cymMMma OajllIOB, KOTOpbIE OOYyYaroIMKCA MOXET HaOpaTh Npu
cJladue 3a4ueTa ¢ OICHKOM, cocTaBisteT 10 50 0aiuioB.
3adeTtHass paboTa COCTOMT M3 2 TEOPETHYECKUX BOIpocoB (mo 25 O6amios
KaKJIbIN ).
IIIkaJjia OHeHUBAHNUS 324€THOTO 3a/IaHUS

Kputepuit onenuBanust baibt

Ecnu cTyneHT mpaBWIIbHO pemni Bce 3aJaHus U 00ocHOBal mnoxydeHHsle | 10 6amioB
pe3yJbTaThI

Ecnu cTyneHT nmpaBWIIBHO peIlwl BCE 3aJaHusi, HO HE cMOr 00ocHOBatTh | 9-6 GamioB
NI0JIyYEHHBIE PE3yJIbTaThl

Ecnu crynent npaBuibHO pemuni 60% - 80% Bcex 3amaHuii, HO HE cMor | 5 6amIoB
000CHOBATH MOJTY4YECHHBIC PE3YIbTATHI

Ecnu crynent mnpaBuibHO pemmnn 50% Bcex 3amaHuil u obocHoBain | 4 Ganina
MOJTYYEHHBIC PE3YJIbTaThI

Ecnu crynent npasunbHO permni 50% Bcex 3amaHuil u 000cHOBaN He Bce | 3-2 Oania
II0JIyYE€HHBIE PE3YJIbTaThl

Ecnu crynent npaBunbHO pemmn menee 50% Bcex 3amaHuii U cmor | 1 6amn
000CHOBATH NOJTYYEHHBIC PE3YJIbTATHI

Ecnu crynent mpaBmibHO pemmn menee 50% Bcex 3amanuil u He cMmor | 0 6amioB
000CHOBATH MOJYYEHHBIC PE3YIbTATHI

5.3. TunoBble KOHTPOJIbHBbIE 3aJAHUS WM HHbIE MATEPHUAJIbI, HEO0OX0AUMBbIE ISl
OLICHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeATEeJbHOCTH,
XapaKTepu3yIuX 3Tanbl GopMHUpPOBaHUS KOMIIETEHIUI B MIPo1ecCe 0CBOCHUSA
00pa3oBaTeJIbHOM POrPpaMMBbI

3agaHus A9 NPAKTHYECKOI MOAr0TOBKHU
1. Pa3pabotaTh cuctemy 3aaad o teme: « Toxk1ecTBeHHbIE TPeoOpa30BaHUsD)

2. Pazpabortate koHCHEKT 3aHATHUS Ha Temy: «KomOuHaTOpHBIE 3amauu. Metoj
MaremMatndeckor nHaykiuu. [lepectanoBku. Coueranusi. PazmenieHus»

3. Pazpaborate MeToguyeckue pekoMmeHmanuu 1o Teme: «OCHOBHBIE METOJbI
pEIIeHUs TEOMETPUYECKUX 3a7a4 Ha BHIYMCIICHUE U JIOKA3aTEeIIbCTBOY

4. Pa3paboTarth JBa KOMIUIEKTa 3a7a4 MO TeMe: «3aJaud Ha HCIOJIb30BaHUE
KOMITJIEKCHBIX YHCEIT B anre0pe, reOMETPUM»

5. Pa3paboraTh KOHCIEKT 3aHATHS Ha TeMy: «/30paHHBIE HECTaHIAPTHBIC 3a/Ja4d
IITKOJIFHOTO Kypca MaTeMaTHUKH M METOJIbI UX permieHus. HepaBeHcTBay

IIpuMepHBbIe BONPOCHI K IK3aMeHY (IIPOBOAMTCH B YCTHOM Gopme).

1. OxapakTepu3yiiTe TMpHEMbl Pa3JIOKEHUS MHOTOWIECHOB Ha  HEMPUBOANMBIC
MHO>KUTEJH.

2. JlokaxxuTe CBOMCTBA apU(PMETHICCKUX KOPHEH.
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3. Oxapakrepusyiite 0COOEHHOCTH npu BBIITOJIHEHUH npeodpazoBaHuil
UPPALMOHATBHBIX BBIPAKEHUN.

4. Jlokaxxute CBOMCTBA CTENEeHEN JEHCTBUTEIHHOTO YHUCTIA.

5. [lokaxxute CBOMCTBA YHCIIOBBIX JOTapru(MOB.

6. BiBog TpuroHoMeTpudecKkux GopMys OCHOBHBIX TPYIIIL.

7. BbIBOJ TPUTOHOMETPUYECKUX (POPMYJI OCHOBHBIX TPYIM, CBSI3aHHBIX C OOpaTHBIMHU
TPUTOHOMETPUUECKUMU QYHKUIHSIMH.

8. Cpennue BenmnuuHbl. Kitaccnueckne HepaBeHCTBA.

9. [Ipumenenne anreOpandecKoro METOJa TMPHU PEIICHUH T€OMETPUYECKHX 3ajad Ha
BBIYHCIICHHE U JJOKA3aTeIbCTBO. [Ipumep.

10. IlpumeHeHNE BEKTOPHOTO METOAAa MPU PEIICHUH TEOMETPUYCCKUX 3a7ad Ha
BBIYHCIICHHE U JOKA3aTeIbCTBO. [Ipumep.

11. IlpumeHeHNE KOOPAWHATHOTO METOAA TPH PEIICHWH TE€OMETPUYECKHX 3aaad Ha
BBIUMCIICHUE U J0Ka3aTeabcTBO. [Ipumep.

12. IlpumeHeHne MeTOAa BCIIOMOTATENbHBIX (UTYp MPU PEUICHUU TeOMETPUUYECKHUX
3aJlay Ha BBIUMCIICHUE U JI0Ka3aTeabCcTBO. [Ipumep.

13. OxapaxTepusyiiTe NpHUeMbl pPA3JIOKEHHUS MHOTOWJIEHOB Ha HEMPUBOJAUMbIC
MHOKHUTEIIH.

14,  JloxaxuTe CBOMCTBA apU(PMETHIECKUX KOPHEH.

15. OxapaxTtepusyiiTe = OCOOEHHOCTHM  TPU  BBIIOJHEHHH  TpeoOpa3oBaHU
HUPPAIMOHATBLHBIX BRIPAKCHHM.

16. JlokakuTe CBOMCTBA CTCIICHEH JICHCTBUTEIBLHOIO YHCIIA.

17. JlokaxkuTe CBOMCTBA YHMCIIOBBIX JOTapu(MOB.

18. BrIBOJ TpUTOHOMETPHUYECKUX (HOPMYIT OCHOBHBIX TPYIIIL.

19. BpIBOg TPUTOHOMETPHUYECKHX (OPMYNT OCHOBHBIX TPYIII, CBSI3aHHBIX C
00OpaTHBIMH TPUTOHOMETPUUYECKUMU (DYHKLIHSIMU.

20. Cpennue BenmunHbl. Kitaccuyeckue HepaBEeHCTRBA.

21.Anrebpanyeckas ¢GopMa KoMIUIEKCHOTO uwucia. [IpaBuna BBIOJHEHUS EWCTBHMA
HaJl KOMIUIEKCHBIMH YHCIIaMU B ajreOpandeckoit popme.

22. T'eomerpuueckast MUHTEpIIPETAINS KOMIUIEKCHBIX YUCEN.

23. Tpuronomerpuueckas ¢opMa KOMIUICKCHOTO uwmcia. [IpaBwiia BBHITOJHEHUS

NEeUCTBUIM HaJl KOMIUIEKCHBIMU YUCIaMU B TPUTOHOMETPUYECKOH (hopme.

24. TlokazarenpHas (hopMa KOMIUIEKCHOTO YHCIA.

25.  OCHOBBI METOJ1a KOMILJIEKCHBIX YHCETI.

26. Meroa MaTeMaTHYE€CKOW MHIYKIIMU B PEIICHUU 3a]1a4.

27. Oynkuuu AHThE. [IpuMeps! pereHus 3aaad.

28. MHcnonwp3oBaHHME CBOMCTB KOPHEH KBAJPaTHOTO MHOTOYICHA B PEIICHUH 3a7a4 C

napamMeTpOM.

29.Tlpumenenne anreOpanvyeckoro MeTojaa MPU PEIICHHH TeOMETPUYECKHX 3ajlad Ha
BBIYUCIICHUE U JOKa3aTeabCTBO. [Ipumep.
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30.IlpumeHeHne BEKTOPHOTO METOAA TMpPH PEUICHHMH TeOMETPHUYECKHX 3a]ady Ha
BBIYUCIICHHE U JI0Ka3aTeNbCTBO. [Ipumep.

31.IlpuMeHeHHEe KOOPAMHATHOTO METOJa IMPH PEUICHWHM TI'eOMETPUYECKHX 3aaad Ha
BBIYMCIICHHE U JI0Ka3aTeNbCTBO. [Ipumep.

32.IlpumeHeHne MeToJa BCIOMOTATEIbHBIX (PUTYp TpU PEIICHUH T€OMETPUYECKHX
3aJ1a4 Ha BBIUKCJICHHUE U J0Ka3aTenbcTBO. [Ipumep.

33.Anrebpanyeckast ¢hopMa KOMIUIEKCHOTO 4wcia. [IpaBuiia BBITOJHEHHS JCHCTBUI
HaJ KOMIIJIEKCHBIMH YHCJIaMHU B anredpandeckoii opme.

34.I'eomeTpHruecKasi HHTEPIIPETAIUS KOMIUIEKCHBIX YHCEIL.

35.Tpuronomerpuyeckas Qopma KOMIUIEKCHOTO uucna. [IpaBuna BBIOTHEHUS
AeMCTBUI HaJl KOMIUIEKCHBIMH YHCIIaMH B TPUTOHOMETPHUYECKON (opMe.

36.I1okazarenpHas popmMa KOMIUIEKCHOTO YHCIA.

37.0CcHOBBI METO/1a KOMIUIEKCHBIX YHCEIL.

38.MeTtoa MmaTeMaTHYECKON MHAYKIIMH B PEIICHUH 3a]1a4.

39.®yukmun Antbe. [IpuMeps! pemeHus 3aad.

40.Ucnonb30BaHuE CBOMCTB KOpHEH KBaJpaTHOrO MHOTOWIEHA B PEUICHUM 3aiay C
napaMeTpoM.

IIpuMepHbIe 3a4eTHBIE 3aJaHNUS

No 3aganue

1. Brmauciure X
0,1(6) +0,(3) _ 10

0,3)+1L,1(6) ~

4 1
2. a3—8a3b 3b 2
Ynpocrure BelpaxxeHue—w———: | 1 — 2 (=] — as.
a3+2%/ab+4b2 a

o 2n—4

3. CKOJIBKO 1IEJIBIX 3HAaYEHU N, IPU KOTOPBIX YnCIa M = OyayT HaTypajJbHBIMU?
’ n+5

4. [leny ToBapa cHU3MIM Ha 6%, 3aTEM HOBYIO LIEHY cHU3MIM ewe Ha 10% u, HakoHel,

MMocCJIC nepecyeTa NPOU3BCIIN CHUKCHUC CIIC HAa YCTBCPTD. Ha ckombko IIPOLICHTOB
BCCTO CHU3WJIN IICPBOHAYAIILHYIO ICHY TOBapa?

o

Haiinure 10935, eciu logs2=a, logsb=b.

S

Brraucnmte cymmy 491710972 4 5-logs4

7. logpilogpa
YHpocTuTh BhIpakeHue a '°9p¢

243

_3 _: _z V2
Beruucnure [a 2b(ab™?)"z(a™ 1) 3] npu a = — b= Elia

9.
BI)I‘—II/ICJ'II/IT66/(5 — \/%)6 —/30.

10.
YrpocTtute BelpaxxeHue JS +2v/10 + 2V5 + \/8 —2v/10 +2V5

11. V3-2v2 V3+2v2

Brauciure —
V171242 J17+1242

12. | Cymma kopaeii ypasrenus 2Vx2 — 2x + 4 —Vx2 — 2x + 9 = 1pasua

13. | CymMMa HaMMEHBIIIErO ¥ HauOOJIBIIETr0 KOPHEH YpaBHEHUS
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V2x+2-vV2x+1-3V2x + 10— 6v2x + 1 = 2v2x + 1 — 8

14. o 3—x 2+x
Yemy paBHa cyMMa KOpHEH ypaBHEHUS T 3 P 4

15. | IIpu kakux 3HaueHusx a u b muaorounen x* — 3x3 + ax + b nenurcsa na x2 + 3x + 4?

16. | Ipoussenenue kopHeii ypapuenus x> — 9x? + 26x — 24 = 0 paBHO?

17. | Pemenuem Hepasencta x* — 2x? — 63 < 0 gBnsgercs IPOMEKYTOK?

18. | Ilpu kakom 3HaueHnn napamerpa o ypasaerue ( a-1) X°+2 (o +1)x+ o +4=0 umeer
€MHCTBEHHBII UM KPaTHbII KOPEHB?

19. | YpasHenue 2 X°+mx“+nx+12=0 umeer kopHH X1=1, X,=-2. TpeTHii KOPeHb ypaBHEHHUSI
paBeH

20. | Ilpu xakOM 3HAYCHHUHU TIApaMEeTpa 0, BEPIIMHA TapadoIIbI
y = (x — 3a)? — a? + 6a + 16 nexuT Ha OTPULIATENLHOMN HOTYOCH abcIuce?

21. | Mpoussenenue kopueii ypasuenus (x2 — 5x + 7)? — (x — 2)(x — 3) = 3 paBno?

22. | B apudmernueckoii nporpeccuu 20 wienoB. CymMma 4j€HOB, CTOSAIINUX HA YETHBIX
MecTax, paBHa 250, a cymma 4jIeHOB, CTOSIIIIMX HA HEYETHBIX MecTax, paBHa 220.
HaiinuTe nBa cpeiHUX WieHa MPOTrPECCUr

23. | CymMa wieHOB O€CKOHEYHO yOBIBAIOIICH TCOMETPHICCKOM MPOTrpeccuu paBHa 56, a
CyMMa KBaJIpaToB ¢ WieHOB paBHa 448. HaiiuTe nepBblil WieH 1 3HaMEHATEJ b
IPOTPECCUH.
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24. | Crnas n3 cepebpa u Meau UMEET Maccy 2 KT, MpuYeM Macca cepedbpa cocTaBisieT 14; %
macchbl Meau. CKOJIBKO cepedpa B TaHHOM crijiaBe?

25. | MOTOLMKIMCT OCTAaHOBUIICS JJIsl 3alpaBKu roprounM Ha 12 munyt. [locie atoro,
YBEJIMYUB CKOPOCTH JIBIDKEHUS Ha 15 KMIIOMETPOB B Yac, OH HABEPCTAJ MIOTEPSIHHOE
BpeMs Ha paccTosiHur 60 KmtoMeTpoB. C Kakoi CKOPOCTHIO OH JBHUTAJICS TIOCIIe
OCTaHOBKHU?

IIpuMepsI 3a1aHNI pacyeTHBIX padoT
ToxnecTBeHHBIE MPE0OPA30BAHUSA
. 2 2
YIpocTUTe BBIPAKEHUS: 11. (a + ﬂ) ) (ﬂ _ ) Nl
|x—1]+|x[+x a-b a+b a?-b?
3x%—4x+1 5in20°sin40°sin60°sin80°
5 3 patovaZ_1 " 5in10°sin30°sin50°sin70°
' (Va—1+va+1+2)% 13. sin32acos6a + cos32asin6a
Va+i va-1
3 ab(x2 +y2)+xy(a2 +b2))((ax+by)2—4abxy) PeHII/ITe ypaBHeHI/ISII
: 2 2 2 2
abl* +y )y (a*+b%) 14. 2logsx = logsx * logs (w/(Zx +1)— 1)
X2 +X—2VX+6 1 4—x
il el g = 3_
4. ( e 1)z 15. (1 +1ogx—; ) «lgx =1lglg10° — 1
2_
5 cos?(2a—90°)+ctg?(90°+2a)+1 16. (XZ -1-x)* =1
T sin2(2a-270°)+tg2(270°+2a)+1 17. |x — 3|x2-1 = (x —3)?
6. sin? (9_” + a) —sin?(E — ) Pemmre HepaBeHCTBA:
8 8
x%—|x|-12
L
7. tg2a 18. s = 2x
tgta-tgza 19. [x3—1|>1—x
2
8. J(1—tg?2a)(ctg?2a —1 [f-2xra
V(@ - tg?2a)(ctg ) 20. loga T =2 < 0
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4 1

a3—-8a3b 3|b 2

b ()
az+23ab+ab2 a

-1

a~?+b~2% [(a?+b?
10. (==)

a~l4+p-1 ab

IIpuMepsI 3aJaHUI pacyeTHBIX padoT
KomOunaTtopHbie 3axaun. MeToa MaTeMaTH4eCKOM MHIYKIUU.
1. Jlokasatb, 4TO HpHU JFOOOM HATypabHOM N YKCIIO &, AeauTCs Ha .
a,=2n+3n’+7nb=6
2. Jloka3aTb paBeHCTBO
nn+1)(2n+1)

12+ 2%+ +n? = 5

3. JlokazaTth METOIOM MaTEeMaTHUUECKON MHIYKIIUH:
2p+n)(n+1)

2
4. Komanga Hexkotopoit 9BM 3anuceiBaeTcsi B BUjie HaOopa U3 BOCbMHU IU(PPOBBIX

p+(p+D+@E+2)+--+(p+n)=

3HaKOB — HyJied u enuHull. KakoBOo MakcMManbHOE KOJUYECTBO Pa3ITUUYHBIX
KoMaHzj?

5. B paznoxennn (1 + X)™ derBepthiii wieH paBeH 0,96. Haiitu 3HaueHus X u N,
€cJI cyMMa OMHOMHUANIBHBIX KO3 duiineHToB paBHa 1024.

6. Ilpu Kakux 3HAYEHUSAX X U Y BO3MOXKHO paBeHCTBO: Cy: €y, ot A = 1:3: 24.
Jlokaxxure TOXIecTBa: CECE‘__kk = Cckcm

8. Cymma OuHOMHUANBHBIX KOd(PPHUIIMEHTOB paznokenus (2nx + ﬁ)“ paBHa 64.
Onpenenuts ciaaraemoe, He coJeprkaiiee X.

9. Ilpu Kakux 3HAYEHMAX X 4eTBepTOe ciaaraeMoe pasnoxenus (5 + 2x)16 Gonbie
JIBYX COCEIHUX C HUM CJIaraembix?

10.CkoJIBKO pa3IWYHBIX 3BYKOCOYETAHWUH MOXKHO B3STh Ha JIECATH BBIOPAHHBIX
KJIABHIIIAX POSUIS, €CIIA KaXKJ0€ 3BYKOCOYETAHHE MOXKET COJEPKaTh OT TPEX [0
NECATH 3BYKOB?

11.B Baze ctosaT 10 kpacHBIX U 5 po30BbIX TBO3AUK. CKOJIBKUMH CIIOCOOAMU MOKHO
BBIOpATh M3 Ba3bl 5 TBO3JIUK OJHOTO IIBETA?

12.CKoJbKO Pa3IUYHBIX CBETANIMXCS KOJIEI[ MOXKHO CJHIeJiaTh, PACIOJIOXKHUB TIO
OKpYKHOCTH 10 pa3HOLBETHBIX JaMIOYEK (KOJIblIa CUUTAIOTCS OJMHAKOBBIMU
IIPH OJMHAKOBOM TIOPSIJIKE CIICIOBAHUS I[BETOB)?

13.Ha xumwxHoM nosike nomemiaercst 30 TomoB. CKOJIBKUMH CIIOCOOAMU UX MOXKHO
paccTaBUTh, YTOOBI IPU ATOM IIEPBBIN U BTOPOI TOMA HE CTOSUTH PSIOM.

14.B doprenbssHHOM KpyXKe 3aHUMAarOTCsl 10 4emoBek, B KPYKKE XyT0KECTBEHHOTO
cioBa — 15, B BokaJIbHOM KpyxkKe — 12, B hoTokpyxkke — 20 yenoBek. CKOIbKUMU
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crioco0aMy MOXKHO COCTaBUTH OpHTamy W3 YETHIPEX UTEIOB, TPEX MUAHUCTOB,
ISTH MEBIOB U oAHOTO hoTorpada.

15.BoceMb aBTOPOB JIOJKHBI HAamMcaTh KHUTY W3 MIeCTHAAUATH riaB. CKOJIbKUMU
crocobaMu BO3MOXKHO paclpe/ieliecHue MaTepuaja MEXIy aBTOpaMH, €clu 2
YeJIOBEKa HAMMWIINYT IO TPHU TJABbI, YEThIpE — IO JBE, a JBa — IO OJHOW TJIaBe

KHUTHU?
Ch+2C%+3C3+---+nCh _ on-1
n

16./loka3aTh, 4TO

17.ABTOMOOMIIBHAST MacTepckas uMeeT Juisi OKpackh 10 OCHOBHBIX IIBETOB.
CKOJIBKMMU €IIOCOOAMH MOKHO OKPaCHUTh aBTOMOOMJIb, €CIIM CMEUIUBATh OT 3 110
7 OCHOBHBIX IIBETOB?

18./IBenamaTd y4eHHKaM BBIJIaHBl JIBa BapHaHTa KOHTPOJBHOW pPalOTHI.
CKonpKUMHU cTIOCOOaMU MOXKHO TOCAIUTh YYEHHKOB B JIBa psAja MO 6 YENOBEK,
YTOOBI y CUSIINX PSIJIOM HE OBbLJIO OIMHAKOBBIX BAPUAHTOB, a Y CUAIINX JAPYT 32
JAPyroM ObUT OJIUH U TOT K€ BapUAHT?

19.CkonpKO CyIIECTBYET BapUAHTOB PACIOJOXKEHHUS IMIECTH TOCTEH 3a KPYTJIBIM
IECTUMECTHBIM CTOJIOM?

54. MeToanueckue MaTepuaJibl, ONpeaesiloNHe  MPOUeIyPbI
OLlCHUBAHUS 3HAHUM, YMEHUH, HABBIKOB U (WJIHM) ONBITA JAeATEJIbHOCTH,
XapakTepu3yIUX 3Tanbl GOPMUPOBAHUSA KOMIIETCHIUA

WrtoroBast oneHka 3HAaHUW, YMEHMH, CIOCOOOB MACSATEIBHOCTH CTYIEHTOB IO H3ydaeMou

nucumiuHe coctaiser 100 6amios

MakcuMaabHOE KOJIHYECTBO OasioB, KOTOPOE MOYKHO Ha0paTh 3a TEKYIIUHA KOHTposb, — 70
0aoB.

3a BBINOJIHEHUE pPAacUyeTHOM paboThl 00ydaroImuiics MokeT HabpaTh MakcuMaiibHO 40 OaioB.

3a BBIIOJTHEHHUE 3aUE€THOTO 33/1aHUs 00yJaroImuiics MoxkeT HabpaTh MakcuManbHO 30 6amios.

MakcumanbpHasi cyMMa 0ajyioB, KOTOpbIE 00y4arONIUics MOKET Ha0paTh MPHU claue IK3aMeHa,
cocrasiuseT 30 Gamnos.

Jns cnaum sK3amMeHa HEOOXOIMMO BBITIOJIHUTH BCE 3aJaHUsl TEKYIIEro KOHTPOJs. 3HAYMMBIM
MOMEHTOM SIBJISIETCSI TTOKa3aTeNIb U3yUYEeHUsI MaTepuala JICKIIMHA U BBITIOJIHEHUE 33/IaHUH B YKa3aHHBIE
cpoku. Ha sk3ameH ¢ OlleHKOW BBIHOCHTCS MaTepHall, U3JlaraéMblil B JIEKIIUSAX U paccMaTpUBAaeMbIil Ha
MIPAKTUICCKHUX 3aHSATHSX.

HIkana oueHUBaHUS OTBETOB CTYJICHTOB HA JK3aMeHe

KomngectBo Kpurepun onieHnBanus
OaiuioB
26-30 Ecnu cTyneHT cBOOOJHO OPUEHTHPYETCSl B TEOPETHUYECKOM MaTepuale,
3HaeT (OPMYIUPOBKH OCHOBHBIX OIPEIEIICHHI, TEOPEM M CBOWCTB, yMEeT
IPUMEHSATh TEOPETUUECKUE CBECHUS ISl PEIICHUS TUIIOBBIX 3a7a4
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15-25 Ecnim  crymeHT  HemoctaroyHO ~— CBOOOJHO  OpPHUEHTHUPYETCS B
TEOPETUYECKOM Marepuale, omudaercs mnpu (HOpPMYITHPOBAHHUH OCHOBHBIX
OTIpENICIICHUH, TEOPEM U CBOWCTB, YMEET MPUMEHSATh TEOPETUYCCKHE
CBEJICHHMSI ISl PEIICHHS TUIIOBBIX 3a7ad (B 3aBHCHUMOCTH OT KOJIMYECTBA U
CTENIEHN UMEIOIIMXCS OMIMOOK M HEJIOUYETOB).

8-14 Ecnmu cTyneHT MI0X0 OPHEHTHUPYETCS B TEOPETHYECKOM MaTepualie, He
3Ha€T HEKOTOphie (OPMYIHPOBKH OCHOBHBIX OIPEACICHHUIA, TEOpeM |
CBOWCTB, Yy CTyJCHTAa BO3HHMKAIOT MpPOOJEMBI TIPU  NPUMCHECHUH
TEOPETUYECKUX CBEACHHM JIJISl PEIICHUS] THUIOBBIX 33/1a4 (B 3aBUCUMOCTH OT
KOJIMYECTBA U CTENICHU MMEIOIIUXCS OMTMOOK U HEJJOUETOB).

0-7 Ecnu cTyieHT He OpUEHTUPYETCS B TECOPETUUIECKOM MaTepHalie, He 3HAeT
OOJBIIMHCTBO (HOPMYITHPOBOK OCHOBHBIX OIPEICIICHHU, TEOPEM M CBOWCTB U
HE YMEeT MIPUMEHSTh TCOPETHUECKUE CBEIICHHS [T PEICHHS TUTIOBBIX 3a/1a4
(B 3aBHCHMOCTH OT KOJIMYECTBA U CTETICHH UMEIOIIUXCS OMTHOOK 1
HEJI0YETOR).

Hrorosas mkaja oueHMBaHUSA PE3yJabTaToB OCBOCHHUA NUCIHHUILJINHBI

WroroBasi OlEHKa M0 MUCHHUIUIMHE (OPMHUPYETCS U3 CyMMBI OAJUIOB MO pe3yJibTaTaM
TEKYyIIero KOHTPOJS W TMPOMEKYTOYHOH ATTECTAl[MM W BBICTABIISCTCS B COOTBETCTBUU C
MIPUBEICHHON HUXE TaOIHUIICH.

O1eHka o NATHOAJILHOH cCHCTEMe OneHka 1o cTod0aNILHOMH cHCTEMe
5 OTJIMYHO 81-100
4 XOPOIIIO 61-80
3 YJIOBJIETBOPUTEIHLHO 41-60
2 HEYJIOBJICTBOPUTEIHBHO 0-40

6. YAEBHO-METOJMYECKOE U PECYPCHOE OBECIIEYEHUE
JUCHUATIIAHBI

6.1. OcHoBHas JIUTEpaTypa

Bboromornos, H. B. [lpakTrueckue 3aHATHS 10 MaTeMaTHKe B 2 4. : yueOHOE mocoOue /s By30B /
H. B. boromonos. — 11-e u3n., nepepad. u non. — Mocksa : U3nparensctBo FOpaiirt, 2023. —
326 c. — (Bwicmiee oopazobanue). — ISBN 978-5-534-06894-8. — TekcT : 31eKTpOHHBIH //
O6pazoBatenbHas wiargopma KOpaiir [caiit]. — URL:

Yacrs 1: https://urait.ru/bcode/512666 (nata ooparmienus: 20.01.2025).

Yacts 2 : https://urait.ru/bcode/512667 (mnata oopamenus: 20.01.2025).

6.2. lonoJiHMTEIbHAA JIUTEPATYPA

1. Anexcanapos A.Jl. 'eomerpusi: yueb.mocodue ains By3oB / A. JI. Anekcannpos, H. 0. Henseraes. -
M. : Hayka, 1990. - 672c. — TekcT: HenocpeACTBEHHBIN.

2. AranacsH, JI.C. Teomerpus: ydeG.mocobue mist By3oB B 2-x 4. 4.2 / JI. C. Aranacsn, B. T.
basbuies. - 2-e u3a.,crepeotut. - M. : Kaopyc, 2015. - 424c. — Tekcr: HenmocpeaCTBEHHBIH.

3. AranacsH, JI.C. T'eomerpus: yueb.mocobue mist By30oB B 2-x 4. 4.1 / JI. C. Aranacsn, B. T.
basbuies. - 2-e u3a.,crepeotu. - M. : Kaopyc, 2015. - 400c. — TekcT: HenocpeacTBEHHBIH.

4. baxsanoB C.B. OcHOBaHUS T€OMETPUHU: aKCHOMAT.U3JIOKEHUE reoMeTpuu EBkiuzaa : yueb.mocodue
mis By3oB / C. B. baxsanos, B. Il. UBanunkas. - M. :Beicimk., 1972. - 280c. — Tekcrt:
HEIOCPEICTBEHHBIM.

5. boromonoB H.B. Ilpaktudeckue 3aHsATHs 10 MaTeMaTuke: yyeO.nmocodue Juist By30B. - 11-e uzn. -
M. : IOpaiit, 2012. - 495c. — TekcT: HEMOCPEACTBEHHBIM.

6. Erepes B.K. Metoauka noctpoenus rpadukoB ¢yHkuuii [DnexkrponHsiii pecypc] /B.K. Erepes,
b.A. Papynckuii, .A.Tansckuii. - M.: Beicurmk., 1970. — 152 c.- Pexum pocryna:
http://www.alleng.ru/d/math/math280.htm

7. 3aBano C.T DnemenTtapnas anredpa [Tekcrt]: yue6. mocodue nist By3oB. - M.: [Ipocsemnienue,1964.-
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https://urait.ru/bcode/512666
https://urait.ru/bcode/512667
http://www.alleng.ru/d/math/math280.htm

302c.

8. 3amaum mo maTemaTuke: YpaBHEHUs U HepaBeHCTBa. CrpaBouHoe mocoOue / Basuios B.B.,pen. -
M. : Hayka, 1987. - 240c. — TekcT: HenmocpeCTBEHHBIN.

9. Kucener A.Il. I'eomerpus: yueOHuk : mmanumerpusi; crepeomerpus / A. I1. Kucenes. - M. :
®uzmatiut, 2004. - 328c. — TekcT: HenocpeACTBEHHbIN.

10. Kucenes A.Il. Anredpa[Tekcr]. - M.: ®usmaraut, 2010. -248c..

11. Kneitn @. DnemeHTapHas MaTeMaTHKa: C TOYKH 3PEHHUS BBICHICH : JieKuuu. T.l. apudmeruxa,
anrebpa, ananus / @. KineliH. - 4-e uzn. - M. : Hayka, 1987. - 432c. — TekcT: HemocpeICTBEHHBI.

12. Kneitn, @. DnemeHTapHas MaTeMaTHKa: C TOUYKH 3pEHHs BBICIIEH : JIeKUUU. 4.2. reometpusi / O.
Kueiin. - 2-e uzn. - M. : Hayka, 1987. - 416¢. — TekcT: HemocpeICTBEHHBIH.

13. HoBocenos, C.M. CrnenuanpHblii Kypc ameMeHTapHoi anreopsl [Tekct]. 6-¢ uzn. - M.: Beicmas
mKoJja,1962.-564c.

14. Tlorano M.K. Anre0pa, TpUrOHOMETpHS U dJIEMEHTapHble (QYHKIUU [DIEKTPOHHBIA pecypc]:
yue6.mocodue 11t By3oB / M. K. IToranog, B. B. Anekcannpos, I1. W. ITacuuenko. - M. :Mnekca,
2015. - 680c. — Pexxum nocryma: http://edu-lib.net/matematika-2/dlya-studentov/potapov-m-k-
algebra-trigonometriya-i-e

15. CoBeptkoB, II. M. CnpaBoyHHMK 1O 3JIEMEHTApHOH Maremartuke : ydyeOHoe mocobue / II. W.
CoBeptkoB. — 2-¢ u3f., crep. — Caunkr-IletepOypr : Jlanp, 2022. — 404 c¢. — ISBN 978-5-8114-
4132-7. — Texct : anekTpoHHbd // Jlanb : 31eKTpoHHO-OMONMMOTeuHass cucrtema. — URL:
https://e.lanbook.com/book/206390 (mara oOpamenus: 06.06.2023). — Pexum nocryma: mis
aBTOPH3. II0JI30BATEIICH.

16. ®ense O.M. Dnementapnas reometpus [Tekct]: yueb.mocobue ans By3oB. -M.: MI'OVY,2010.-
112c.

17. laxmeiictepA.X. Iloctpoenue rpadukoB (yHKUUN syeMeHTapHbIMU crnocobamu [Tekct| -3-e
u3a. -M.: Bukropus [lmroc,2011.-184c.

18. Hlknspekuit [1.0. 'eomerpusi: mnaHumeTpus : u3z0p.3amanus u Teopembl snem.matem. / [, O.
[Mxmspekuit, H. H. Yenmos, . M. SArmom. - M. :@usmarnur, 2000. - 336¢c. — Tekcr:
HEMOCPEACTBEHHBIN.

19. Wknsapckmii, [I. O. M30paHHBIE 3a7auydl W TEOPEMbI DIIEMEHTAPHOH MaTeMaTHKH. | eomerpus
(crepeometpusi): Yuebnoe nocodbue / [lxnspckuii [1.0., Yenno H.H., SArnmom U.M., - 3-e uzn. -
Mocksa : ®UBMATIINUT, 2015. - 256 c.: ISBN 978-5-9221-1623-7. - TekcT : 3JIeKTPOHHBIN. -
URL: https://znanium.com/catalog/product/854396 (mara o6pamienus: 20.01.2025). — Pexum
JOCTyMA: 10 MOIUCKE.

6.3. Pecypchbl HH(pOPMALIMOHHO-TEJIEKOMMYHUKAIUOHHOM CeTH
«AuTepHeT»

1. OOpa3zoBareNbHbIN CTYJACHUECKHUI mopTa [DneKTpoHHbIN pecypce]. -http://area?.ru/

2. Mecto 3HaHUii B ceTn [DAeKTpOHHBIH pecype]. -Wwww.y10K.ru

3. DnekTpoHHBIC KHUTH [DiekTpoHHBIN pecypc]. -https://eknigi.org/estestvennye nauki/148213-
kurs-yelementarnoj-geometrii.html

7. METOAUYECKHUE YKA3AHUSA 11O OCBOEHUIO TUCHUIIJINHBI

1. Meroanueckue peKOMEHIAIMH 110 TOITOTOBKE K MIPAKTHUCCKUM 3aHSATHSIM.
2. MeTtoauueckue peKOMEHIAIMH 10 OPraHU3aI[MH CaMOCTOSTEILHOW PA0OTHI 110 TUCIUILTHHAM.

8. TH®OPMAIIMOHHBIE TEXHOJIOI'MHU AJ11 OCYHIECTBJIEHUSA
OBPA3OBATEJIBHOI'O ITPOLHECCA 11O JUCHUIIJIMHE

JInueH3noHHoe MporpaMMHoe odecrieyeHue:
Microsoft Windows
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Microsoft Office
Kaspersky Endpoint Security

NudpopmaninoHHblie CIPABOYHbIE CUCTEMBbI:
Cucrema 'APAHT
Cucrema «Koncynbrantlimroc»

[IpodeccuonanpHbIe Oa3bl JAHHBIX
fgosvo.ru — IMopran denepanbHbIX rOCYIAPCTBEHHBIX 00Pa30BATEILHBIX CTAHJIAPTOB BBICIICIO
o0Opa3oBaHus
pravo.gov.ru - OdunuanbHbli HHTEPHET-IOPTAJ IIPABOBOM HHGOPMALIMU
www.edu.ru — ®enepanbHblii mopran Poccuiickoe 06pa3oBaHue

CBoOoIHO pacmpocTpaHsieMoe IporpaMMHOe oOecredyeHue, B TOM YHCIIE OTE€YECTBEHHOTO
IIPOU3BOJICTBA

OMC Ilneep (miis Bocripon3BeieHUs] DIEKTPOHHBIX YUeOHbIX Momyrieil)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCIHUIIJIMHBI

MatepuraabHO-TEXHHUYECKOE 00ECIICUCHIE TUCITUTUINHBI BKITFOYACT B CeOS:

- yueOHbIe ayAUTOPHH Ji1 MPOBEACHHs y4eOHBIX 3aHATHI, OCHAIICHHbIE OOOPYIOBaHHEM U
TEXHUYECKHUMH CpPEACTBAMH OOydYCHUSI: yueOHOW MeOeNblo, JOCKOH, JEeMOHCTPAIlMOHHBIM
000pynOBaHUEM, IEPCOHATBHBIMUA KOMITBIOTEPAMH, IPOSKTOPOM;

- TIOMEIICHMSI I CaMOCTOSITEIbHOM pal0OThl, OCHAIICHHBIE KOMIIBIOTEPHON TEXHHKON C
BO3MOXXHOCTBIO TOJKIIOUEHHEM K ceTu «VHTepHeT» U olecreueHueM JO0CTyla K AIEKTPOHHOU
MH(POPMAIMOHHO-00pa30BaTEIBHOM Ccpee.
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