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1. ACIHIOPT PABOYEM ITPOTPAMMBI «MATEMATHUKA»

1.1. OGnacTh npuMeHeHUs1 paboueil MporpamMMbl

Pabouast mporpamMmma qucIUIUIMHbL « MaTeMaTuKay SBISETCS YaCThI0 00pa30BaTEIbHON
MPOrpaMMBbI B COOTBETCTBUH C (eiepaibHBIM TOCYIapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHAAPTOM CpeJIHEr0 MPOodeCcCHOHAIBHOIO0 00pa30BaHusl MO HAMPABIICHUIO
noArotoBku crnenuanibHocT 53.02.03 MHCcTpyMEeHTalbHOE UCTIOTHUTENBCTBO (I10
BHJIaM UHCTPYMEHTOB).

1.2. MecTo JUCHUIUIMHBL B CTPYKTYpe 00pa30oBaTeIbHON MPOTrpaMMBbl

OVY11.00 OGmeobpa3oBaTeabHbINA YUCOHBIHN UK.

OVIIL.00. O6s3arenbHbIE MpeIMETHBIE 00IACTH.

1.3. Lenp u 3a7a4u JUCUMUILIAHBI

CTyaeHT JOJKEH MMETh NPEICTABICHHE O 3HAYUTEIBHOM YHCIIE MAaTEMaTHYECKUX
IOHATUM, YTO JACT €My BO3MOXXHOCTb KOPPEKTHOIO IPUMEHEHUsS MaTEMaTUKH U
MH()OPMATUKH B MPAKTUUECKON AEATEIbHOCTH U MO3BOJUT AOCTATOYHO 0€300J€3HEHHO

MOBBIIIATH CBOIO KBATU(UKAIIUIO.

PazBuTtne mMaTreMaTHuecKOW KyJIbTYyphl CTYACHTA JOJDKHO BKIIIOYATh B ceOs SCHOE
IMOHNMAaHNUE HEOOXOJIMMOCTH MaTeMaTHYECKOM COCTAaBJISAIONIEH B OOIIEH IOJATOTOBKE,
BBIPA0OTKY MPEJCTABICHUS O POJIM M MECTE MaTEMaTUKH B COBPEMEHHOM ITMBUIN3AIINN
1 B MHUPOBOM KYJbTYypE, YMEHHE JIOTUUYECKH MBICIHUTH, OTICPUPOBATH ¢ aOCTPAKTHBIMH
00BbEKTaMH M KOPPEKTHO HCMOJIb30BAaTh MAaTEMAaTUYECKUE TOHSTHS W CUMBOJBI IS

BBIPpAKCHHUA KOJTMYCCTBCHHBIX 1 KAUCCTBCHHbBIX OTHOILICHUH.

Buinycknuk oonorcen:

8 0O1acmu Mamemamuxy U UHGOPMaAmMuKU:

- WMETh MPEACTABJICHUE O MECTE€ M POJM MATEMATUKH B COBPEMEHHOM MHPE,
OOIIIHOCTU €€ TOHATHN W TPEACTaBICHUM; O MAaTEeMaTUYECKOM MBIILUICHHUH,
MPUHIMIIAX MaTEMATUYECKUX PACCYXICHUM W J0KA3aTelbCTB; O pOJA H
METO/IaX MAaTeMAaTHKH B TYMaHUTApPHBIX HCCIEIOBAHUAX; 00 HMCIOJIb30BAaHUU
MAaTEMATHYECKUX METOJIOB MPU PEIICHUHN MPUKIIAIHBIX 3a4a4; O TPOTPAMMHOM U

alIapaTHomMm 00ecreYeHNN BBIYMCIUTEIBHON TCXHUKH; O KOMIIBIOTCPHBIX CCTAX



U CETEBbIX TEXHOJOTUSX O00paboTku uHGOpMalMU, O METOAaxX 3allUThI
uHpopMany;

-3HaTh OCHOBHBIC TMOHSTHS aBTOMAaTH3UPOBAHHOW 00paboTKM wHOpMaIUH,
OOIIMIA COCTaB U CTPYKTYpPY HEpCOHAIBbHBIX DBM M BBIYMCIUTENBHBIX CHUCTEM;
0a30Bble CHCTEMHBIE MPOrpaMMHBIE MPOAYKTHI M TAKEeTbl MPUKIIAJIHBIX
Iporpamm;

-  YMCTb UCIIOJb30BAaTh NU3YUYCHHBIC ITPUKIIAJIHBIC IIPOTPAMMHBIC CPCIACTBA.

Mecto JAUCHUIIIINHEBI B HpO(l)CCCHOHaHLHOﬁ IMOATOTOBKC BLIITYCKHHUKA

OO0pa3zoBaHue crienuainucTa B 00J1aCTH MaTEMaTUKA U HHPOPMATHUKHU JOJKHO
OCHOBBIBAaThCS HA (DyHAAMEHTAIbHBIX MOHATHAX ITUX HAyK, HE CIIEyeT
OCOOCHHO aKIIEHTUPOBAThCS Ha OyAyllyl0 NpodecCHOHAIBHYIO JEATeIbHOCTh, HO
CIIeyeT COo3AaTh 001ee BUACHNE MUPOBO33PEHUYECKOTO XapaKTepa.

CrpemuTtenpHas MaTeMaTu3alys U KOMIbIOTEpU3alMsl NMPAKTUYECKH BCeX oOsactei
3HaHUA TpeOyeT MepPecTPOMKH CHCTEMbl MaTeMaTHYeCKOro 0Opa3oBaHUSI B IIKOJE.
Matematuueckoe  oOpa3oBaHUE  CIEQyeT paccMaTpuBaThb  KaKk  BaKHEUIYIO
COCTaBIISIONIYI0 (PyHIAMEHTAIBHON MOATOTOBKH crienuanucTa. O0yCIOBIEHO 3TO TEM,
YTO MaTeMaTHKa SBISCTCS HE TOJBKO MOIIHBIM CPEJCTBOM PEUICHHS MPUKIATHBIX

3a/lay ¥ YHUBEPCATBHBIM SI3bIKOM HAayKH, HO TAKXKE M DJIEMEHTOM OOIIEH KyJIbTYPHI.

TpeOoBaHus K YPOBHIO OCBOCHUS COACPKAHUSA Kypca
[Iportecc w3yueHWs OUCHUIUIMHBI HampaBlieH Ha (OPMUPOBAHHME DIIEMEHTOB
CJIEIYIOMUX OOIIMX KOMIIETEHIIUH 110 TaHHBIM CIIEHUATbHOCTSIM:

OK 10. Ucnonw3oBath B npodecCHOHATBHOU AeATeIbHOCTH YMEHHUS U 3HAHMUS,
MOJTy4YeHHBIE 00YJAIOIIUMHUCS B XOJI€ OCBOCHUS YUEOHBIX TPEIMETOB B COOTBETCTBHUH C
(benepaibHBIM TOCYIaPCTBEHHBIM 00Pa30BaTEIbHBIM CTAHAAPTOM CPEIHEr0 OOLIEeTo
oOpa3oBaHus.

N3ydenne mpenMeTHOM 0061acTi « MaTeMaTHKay JOKHO 00eCIeYHTh:

c(OPMHUPOBAHHOCTH MPEACTABIECHUI O COLIMATBHBIX, KYJIbTYPHBIX U HCTOPUYECKUX
(dakTOpax CTAaHOBJICHHUS MaTEMaTHUKN U HHPOPMATHKH;

c(OPMUPOBAHHOCTH OCHOB JIOTHYECKOTO, aITOPUTMUYECKOTO U MATEMaTHUECKOTO
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MBIIICHUS;
c(hOpMHUPOBAHHOCTh YMEHUI MPUMEHSTh MOJyUYEHHbIE 3HAHUS NPU PEIICHUN
pa3JIMYHBIX 3a]1ay;
c(hOpMHUPOBAHHOCTH NIPEJICTABICHUN O MATEMATUKE KaK YacTH 00IIeueI0OBEYeCKON
KYJIbTYPbl, YHUBEPCAIBHOM SI3bIKE HAYKHU, MO3BOJISIFOILEM OMUCHIBATh U U3y4YaTh

PCAJIBHBIC ITPOUCCCHI U ABJICHUAI.

1.4. KoanuecTBO 4acoB Ha OCBOEHHE JTUCIIATUINHBI

O0beM THCUMIUIMHBL, BUIbI y4€OHOU pabOThl U OTYETHOCTH

Bun yueOHoi1 padoTsl Obnem
4acoB
MaxkcuMasibHasi yyeOHasi HAarpy3Ka (Bcero) 1024.
Oo0s3aTesIbHAsA ayAUTOPHAs y4eOHasi HArPY3Ka (Bcero) 68u4.
CamocrosiTesibHasi padboTa 00y4arouerocs (Bcero) 34y,
DopMBbI KOHTPOJISA K.p.: 1,2 cemectp
DK3aMEH: 3ceMecTp




2. CTPYKTYPA U COJAEPKAHUE YUYEBHOM JUCHOUTLTAHBI

2.1. TemaTu4eCcKuii IJIaH U COJIEPKAaHUE TUCIUTUIUHBI

TemaTn4yeckuii NUIaH y4eOHOM IMCIUTIIMHBI

Ne HanmMeHnoBaHue pa3ziesioB u TeM makc. |KomuuectBo |Camoc TOSAT.
HArpy3 |ayauT.3aHAT. [paboTa
Ka CTYyIICH
CTy/AeH
Ta, 4Yac
1024. [Bcero |mpak
684. |Typy. |34
MEPBBIN KYPC
MATEMATHKA 36 16
1 |Tpuronomerpuueckue GyHKIUU 4
2 |IIpousBogHas 4
3 |IIpuMeHeHre mpou3BOHON 4
4 |ITepBooOpa3Hasi U MHTETpall 4
5 |llokazatenbHasi, Torapudmudeckas u 6
cTeneHHasi QyHKIIUH
6 |[TapayienbHOCTD MPSMBIX U IJIOCKOCTEH 2
7 |IlepnieHAUKYISIPHOCTh NPSIMBIX M TJIOCKOCTEH 3
8 |MHoOrorpaHHUKH 2
9 |Tena BpanieHus 3
10 |OO6BEMBI U TIOMIAN TTOBEPXHOCTEH 4
Ne HaumeHoBaHue pa3ie/ioB U TeM KoanuecrBo aynur. |Camoc
3aHATHH TOAT.
pabora
BCEro npax
THY.
MaremaTuka 32| 10 9
Nudopmarus u nHbOOpMAITMOHHBIE TTPOLIECCHI 2] 1
[IpencraBnenne nuupopmanuu 4 1
Kommnbrotep 4 1
MopenupoBanue u hopmaauzaius 4 1
AJNTOPUTMBI U UCTIOTHUTEIIN 6| 1
NudopmarimoHHbie TEXHOIOTHH 12
&)




Conepxxkanue y4eOHON JTUCHUILTHHBI
AJITEBPA

T ewmal. PatmonajabHbIe 1POOH

PaumonansHast ApoOb. OCHOBHOE CBOMCTBO JIpOOM, COKpaIlleHHE IpoOeil.
CrnosxeHue, BBIYMTaHUE, YMHOKEHHUE U JIeTIEHUE ApoOeil.

[IpeoOpa3oBaHus palluOHATBHBIX BeIpakeHUH. OyHKIUsA y =K U ee rpaduk.
X
OcHOBHasg LeaAb - BbIPadOTaTh YMEHUE BBIIOJHATH TOXK/IECTBEHHBIE

npeoOpa3oBaHus PAllMOHAIBHBIX BBIPAKEHHI.

N3ydyeHne TeMbl HAUMHAETCS C BBEACHUS MOHATUH O LEJIOM U JpPOOHOM
BBIpOKEHUSIX. Tak Kak ACHCTBUS C pAlMOHAJIBHBIMHU JAPOOSIMU CYIIECTBEHHBIM
o0pa3oM omnuparoTcsd Ha JEHCTBUA C MHOTOWICHAMH, TO B Hayaje TEMbl HaJ0
HOBTOPUTH C yUAITUMUCS IPEOOPA30BAHUS LIETBIX BBIPAXKECHUH.

['1aBHOE MECTO B JAHHOW TEME 3aHUMAIOT AITOPUTMbI IEUCTBUI C APOOSIMHU.
VYyamumecss JOJDKHBI MOHUMATh, YTO CyMMY, Pa3HOCTb, MPOU3BEJCHHE M YacCTHOE
npobeil Bcerja MOKHO HPEACTaBUTh B BUJE ApoOu. OCHOBHOE CBOMCTBO ApoOU U
QITOPUTMBl JACUCTBUH C JApOOSIMU TIOJNYyYarOT TEOPETUYECKOE OOOCHOBAHHME.
Hcnonp3yemslii 311ech TPUEM J0Ka3aTEIbCTB 00JEryaeT UX YCBOEHHE.

[IpnoOpeTaemblie B TaHHOM TEME€ YMEHHS BBINOJHATH CIOKEHUE, BBIYMTAHHE
YMHOXKEHHE U JIeJIEHHE Ipo0ei ABIISIOTCS ONOPHBIMU B MPEe0Opa30BaHUIX IPOOHBIX
BbIpakeHuid. [losTomy um cienyet ynenste ocoboe BHuManue. Herenecoobpasno
NepexoAnTh K KOMOMHUPOBAHHBIM 33JaHUSIM Ha BCE ACUCTBUS ¢ IpoOSIMU. 3a1aHus
Ha BCe JCWUCTBUS C JpOOSIMH HE JOJDKHBI OBbITh M3JIUIIHE TPOMO3JIKUMU U
TPYOEMKHMH.

[Ipn HaxoXA€HUM 3HAYEHUM JpoOed mpeasaraloTcs YHIpaKHEHUs Ha
BBIYKCIIEHHS C IOMOILBIO KaJbKYJISATOPA.

B nanHHOl Teme mNpomoOKaeTcss H3YyYEHHWE CBOMCTB OTIEIbHBIX BHUJOB
¢ynkuumii. PaccMatpuBatorcst cBoicTBa U rpaduk GyHKIUU y = K
X

Tewma 2. KBagpaTHbie KOPpHH




[Tonsitue 06 upparronaabHOM yucie. O0mue cBeleHusl 0 ACMCTBUTEIbHBIX
gyucnax. KBaapaTHbIi KOpeHb, NPUOIMKEHHOE 3HAYCHHE KBAJAPATHOTO KOPHSL.
CBolicTBa KBaJpaTHBIX KOpHEW. BhIHECEHNE MHOKUTENS U3-110J] KOPHS U BHECEHUE
MHOKHTENIA 0] 3HAK KOPHS.

OcBOOOXKIEHNE OT HPPALMOHAIBHOCTH B 3HAMEHATENE B BBIPAKEHUSAX BHIA a,

a

Vb++e¢

Vb

[IpeoOpa3zoBaHus BeIpaKEHUN, COACPIKAITIX KBaipaTHbIe KOpHU. DyHKIHS y =Vx,
e€ cBOMCTBA U TpaduK.

OcHOBHAas 1€Jib - CHUCTEMAaTU3UPOBATh CBEACHUS O paIMOHAIBHBIX
YHCJIaxX U JAaTh MpeJCcTaBIeHUuE 00 UPPALIMOHATBHBIX YUCIaX, PACIIUPUB TEM CaMbIM
MOHSATHE YKCIIAa; BHIPAOOTATh YMEHHE BBIMIOJHATH MPOCTEHIINE TpeoOpa3zoBaHUs

BBIpa)KCHHﬁ, COACPIKAIIUX KBAAPATHBIC KOPHHU.

B onmaHHOM Teme ydampecs MOJIy4alOT HadalbHbIC IIPEACTABICHUS O
JNEWCTBUTENBHBIX 4YMcnax. JI1 BBENEHUSA TMOHATHS HMPPALUOHAIBHOIO YHUCIA
WCIIOJIB3YETCSI UHTYUTUBHOE MOHUMAHUE TOTO, YTO KAXKIBIA OTPE30K UMEET JIUHY
U TOITOMY Ka&XIOW TOYKE KOOPAMHATHOM NPSIMON COOTBETCTBYET HEKOTOPOE
yucno. llokaspiBaercs, 4TO CyHIECTBYIOT TOYKH, HE HMEIOLIME PalMOHAJIBHBIX
a0cuce.

JanpHeniee pa3BUTHE II0JYyYarOT YMEHHUS BBINOJHATL BBIYHUCICHUS C
IIOMOIIBIO KaJIbKYJIATOpA. Y4Yalecs 3HAKOMATCS C NPUMEHEHHEM KaJbKyJIsATOpa
JUISL HAXOKJICHUS KBAJAPATHBIX KOPHEH.

OCHOBHOE BHHUMAHHE YJIENSETCSA MOHATUIO apU(PMETUYECKOrO KBaJIpaTHOTO
KOpHA M CBOMCTBAaM KBaJpPAaTHbIX KOpHEW. JIOKa3pIBalOTCA W  IOJYYarOT
HENOCPEICTBEHHOE MPUMEHEHHE TEOpEMbl O KOpHE M3 NMPOU3BEACHUSA U JpoOH, a
TakoKke ToxkaecTBo \ a?= |a|. TIpu paccMoTpeHnu Gosee CI0KHBIX IPeodpa3oBaHHit
BBIPDQXKEHUN, COAEP)KAILMX KBAaJApPAaTHbIE KOPHHU, JOCTATOYHO OIPAHUYUTHCS
BBIHECEHUEM YHMCJIIOBOTO MHOXKHUTENS U3-TI0J 3HaKa KOPHS U BHECEHHEM YHCIIOBOTO
MHOXHTEJIA TMOJ 3HAK KOPHS, a TaKKe€ OCBOOOXKIEHHUEM OT HPPAlMOHAIBHOCTU B

3HAMCHATCJIC B BBIPAKCHHUAX B4 U



au a
Vb Vb++e

OT1U npeodpa3oBaHUs UCIOJB3YIOTCA KaK B CAaMOM Kypce ajireOpbl, Tak U B
Kypcax r€OMETpUH, aIreOpbl 1 Hayall aHaJIu3a.

B nanHol Teme mpojoipkaeTcs paboTa MO Ppa3BUTUIO (PYHKIIMOHAIIBHBIX
npeacraBienuil. PaccmarpuBaercs  ¢GyHKIUMA, e€e  CBOMcTBa, Trpaduk U

JIEMOHCTPUPYETCS €€ B3auMOCB3b ¢ pyHKImeit , y =x? roex > 0.

Tema3. KBaapaTHble YpaBHEHUS

KBagpatHoe ypaBHeHue. @DopMysnbl KOpPHEM KBAaJpPAaTHOIO ypPaBHEHMS.
Teopema Bwue-ta. Pemenue panmoHanbHbIX ypaBHeHUM. Pemenne 3aznauy,
MPUBOJAIIMX K KBaJIPATHBIM U MIPOCTEHIIUM PAllMOHAJIbHBIM YPAaBHEHUSIM.

OcHOBHAaA I[€ab - BBIpadOTAaTh YMEHHSI PEIIATh KBaJAPATHBIE YpPABHEHUS,
IIPOCTENIINE PALMOHAIBHBIC YPABHEHUS U IIPUMEHATh UX K PELICHUIO 3a/1a4.

N3noxeHne marepualia HAYMHACTCS C PELICHHS HEMOJHBIX KBAaJPAaTHBIX
YPaBHEHUH, C MPUMEPAMU KOTOPBIX YHAIIMECS yKE BCTPEYAIUCH.

OCHOBHOE BHHMMaHHUE CIEAyeT YACIUTh DPELICHWIO yPaBHEHHIl Buaa ax>
+bx+c = 0, rme a#0, mo gopmyne kopHeit. s BeiBoga GOpMysIBl JOCTATOYHO
paccMOTpeTh OJUH IIPUMEpP pPEUICHUs KBaIpaTHOIO YPAaBHEHHS C IOMOILBIO
BBIJICJICHHUS KBaJpaTa JBYyWIEHAa W3 KBAaJAPAaTHOIO TPEXWI€Ha, Ha KOTOPOM
pa3bACHIETCS MPUEM, UCTIOIB3YEMBII 3aTeM MPHU BbIBOJIE (POPMYJIbI B OOILIEM BHUJIE.
3aHUMAThCA CHELUAIBHO PEIICHHEM KBaJPAaTHBIX YPAaBHEHHH C TMOMOUIBIO
BBIJICTICHUS KBaJIpaTa ABYyWICHA HE CIEIYET.

Pexomennmyercs  o3HakoMuTh  ywammxca C¢  (opmynamu  Buera,
BBIPAKAIOIIMMHM 3aBUCHMOCTh MEXIYy KOPHSIMHM KBaJpAaTHOIO YpPaBHEHUS M €ro
kodppunmrentamu. OTU  HOpMyJbl  UCHOJB3YIOTCS B JajbHEWIEM MpH
JI0OKA3aTEIbCTBE TEOPEMBI O DPA3JIOKEHUU KBAJPATHOIO TPEXWICHA Ha JIMHEHHBIE
MHOXUTeNU. OQHAKO HA0 MMOMHUTH, YTO 3TOT MaT€prall HOCUT BCIIOMOTATENbHBIN
xapakrep. Jloka3aTeabCTBO COOTBETCTBYIOLIEH TEOpEeMbl U OOpaTHOM e, a Takxke

perienue 3aaa4y ¢ momoisio hopmyn Buera He oTHOCHTCS K 00s13aTeIbHOMY MaTe-
puainy.
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VYyamuecs: oBnazeBaroT criocoO0M petieHus IpOOHBIX pallMOHAIbHBIX
ypaBHEHUH, KOTOPBIM COCTOUT B TOM, YTO PEIICHUE TAKUX YPABHEHUN CBOAUTCS K
PELICHUIO COOTBETCTBYIOIIMX LEIBIX YPABHEHU € MOCIIETYIOIIUM UCKIFOUEHUEM
OCTOPOHHUX KOpHEH. Kpome Toro, yyammecs noyry4aroT IpeICTaBICHUE O
rpaduyueckoM crocobe perieHus: ypaBHEHU.

N3yueHue 1aHHOW TEMBI O3BOJISIET CYIIECTBEHHO PACIIMPHUTD AIIapat

ypaBHeHHﬁ, I/ICHOJ]L3yeMBIﬁ HJI pCIICHUA TCKCTOBBIX 3a1a4.

Tewmad .HepaBeHcTrBa

YucnoBble HEPABEHCTBA U UX CBOMCTBA. [0UI€HHOE CIOKEHUE U YMHOXKECHUE
YUCJIOBBIX HEPAaBEHCTB. lIprMEHEHHE CBOWCTB HEPABEHCTB B OLICHKE 3HAYCHUS
BbIpaKeHUA. JIMHEHMHOE HEPABEHCTBO C OJHOW mepeMeHHOM. Cucrtema JIMHEHHBIX
HEPABEHCTB C OJHOW MMEPEMEHHOM.

OcHOBHAaS LENb - BRIPAadOTaTh YMEHHUE PEIIaTh JIUHEHHBIC HEPABEHCTBA
C OTHOW NEPEMEHHOMN U UX CUCTEMBI.

CBolicTBa YHUCIIOBBIX HEPABEHCTB COCTABIIAIOT Ty 0a3y, Ha KOTOPOH OCHOBAHO
pellIeHUe JTMHENHBIX HEPABEHCTB C OJHOM nepeMeHHOu. [Ipu nokasarenbcTBe 3TUX
CBOWCTB UCIIOJIB3YETCS IPUEM, COCTOSIIIINM B CPABHEHUU C HYJIEM Pa3HO CTHJIEBOM U
MPABOM 4acCTE€ HEpaBEHCTBA. J|OKa3bIBAIOTCS TEOPEMBI O MOUYJICHHOM CJIOKECHUU U
YMHOXKCHUHU HEPABEHCTB. [IprMeHeHME HTHUX TEOopeM [Jid OLECHKH 3HAYCHUU
BBIPAKEHUN MOYKHO MOKA3aTh HA ITPOCTEUIINX YIPAKHECHUSX.

B cBs3u ¢ penieHMeM HEpPaBEHCTB C OJTHOW MEPEMEHHOM HAETCS IMOHSTHE O
YUCJIOBBIX MPOMEXKYTKaX M BBOJSTCS COOTBETCTBYIOIME oOOo3HaueHus. I[lpu
pPELIEHUN HEPABEHCTB MCHOJIB3YIOTCS CBOMCTBA PAaBHOCUJIIBHOCTH HEPABEHCTB,
KOTOPBIE Pa3bICHSAIOTCA HAa KOHKPETHBIX MpumMepax. Ocoboe BHUMAHUE CIEAyeT
yACTUTh OTpabOTKE yMEHMs peliaTh NpoCTeHinne HepaBeHcTBa ax>bh, ax<b,
OCTAaHOBHBIIINCH CHEIUAIBHO Ha ciy4ae, korga a<0.YMeHue pemath JTUHEHHBIC
HEPABEHCTBA SBJISIETCSI OMOPHBIM JIJIs1 PEIICHUS CUCTEM JIBYX JINHEWHBIX HEPABEHCTB
C OJHOW MEPEMEHHOM, B YACTHOCTH TAaKWX, KOTOPBIE 3allMCaHbl B BUJIC JTBOWHOTO

HEpPaBEHCTBA.
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Tewmas. CteneHb ¢ HEJLIM MOKA3ATEJIEM

Crenenp ¢ LenbM mokasareneM U e€ cBoicTBa. CTaHIAapTHBIM BUJ YHCIA.
3anuch NpUOIUAKEHHBIX 3HAYCHUM.

OcHOBHAasA Henb - cHOPMUPOBATH YMEHHUE BBINOJIHATH JIECUCTBUS Haj
CTENEHSMHU C LEJbIMU II0KA3aTEIsIMU, BBECTH IIOHATHE CTaHAAPTHOIO YHCIA H
MO3HAKOMHTD YUAIIUXCSI C 3aMHUChI0 MPUOINKEHHBIX 3HAUCHUH.

B oaroii TeMe paccMaTpuBAarOTCS CBOMCTBA CTENEHEWM C  LEIBIMU
nokasaressiMi. MeTos 10Ka3aTenbCTBA ITHX CBOMCTB ITOKA3BIBACTCS HA IPHUMEPE
YMHOKEHHSI CTElEeHEeW. BBOIUTCS MOHATHE CTaHJAPTHOIO BHUJIA YHCIIA, IPUBOJATCS
IPUMEPBI UCTIOJIB30BAHMS 3aIIMCH YHCEN B CTAaHAAPTHOM BUJE B (PU3HUKE, TEXHUKE U
JIPYrUX 00JIaCTIX 3HAHUM.

VYyamuecs: 3HaKOMATCA C OCHOBHBIMH (DOpMaMu 3alHCH NPUOIHKEHHBIX
3HaueHuil. [lynkr "JlelicTBus Haja NpUONMIKEHHBIMM 3HAUYEHUSMHU' H3ydaeTcs B
O3HAKOMUTENBbHOM IUTaHe. [IpaBuna nEUCTBHN pa3bsICHAIOTCA HA KOHKPETHBIX
npuMepax. YINpakHEHUs Ha JEWCTBUS HaJa NPUOJIMKEHHBIMU 3HAUCHUSIMU HE

OTHOCSITCS K 00513aTEJIbHBIM.

Tema 6. CTaTHCTHUYECCKHNE UCCICTOBAHUS

COop u rpymnmupoBKa CTaTUCTHYECKUX AaHHBIX. HarmsgHoe mpencraBieHue
CTaTUCTUYECKON MH(pOopMaIu.

OcHOBHAas I E€Jb - ydyalluecs IMOJY4YarT HayajbHbIE MPEICTABICHUS O
coope W TPYyNIUPOBKE CTATUCTUYECKHUX JIaHHBIX, COCTABJICHUU TaOJUIl YacTOT U
OTHOCHUTEBHBIX 4acTOT. OHU 3HAKOMSTCS C HAXOXIACHUEM MO TabJIUIle 4acTOT
OCHOBHBIX CTAaTUCTUYECKUX XapPAKTEPUCTHUK - CPEIHEro apu(pmeTHdecKoro,
pa3maxa, MOAbl U MeaAuaHbl. BBOIATCS TOHSTHS T€HEPATbHOW COBOKYMHOCTH U
BBIOOpKHU. PaccmarpuBaroTCs pa3iuyHble CHOCOOBI HAMISIAHOTO U300pa’keHUs
pEe3ybTAaTOB CTATUCTUYECKUX HCCICAOBAHWM - TIOCTPOCHHUE CTOJIOYATHIX U

KPYTOBBIX JUAarpaMM, IIOJIMT'OHOB, THCTOTPpaAMM.

IloBTOpenue. Pemenue 3axau
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I'EOMETPUA

Tewmal. YHeTLIPEXVTOJILHUKH

[IoHATHS MHOTIOYTOJIBHMKA, BBIIYKJIOrO MHOroyrossHuka Ilapamnenorpamm
u ero corictBa. [Ipusnaku mapamnenorpamma. Tpanenus. [IpsmoyroasHUK, pomO,
KBaJpar U ux cBoricTta. OceBas U LIEHTPAJIbHAsA CHMMETPHUH.

OcHOBHAasA LeEJNb - JaTh YYallUMCS CHUCTEMAaTUYECKHE CBEIACHHUS O
YEThIPEXYTOJIbHUKAX U UX CBOICTBax; CpOPMUPOBATH MPEACTABICHUS O (uUrypax,
CUMMETPUYHBIX OTHOCUTEIBHO TOUYKH WM MPSMOM.

N3ydeHne TeMbl HaYMHAETCS C BBEICHMS NOHATUA MHOTOYIOJBHHKA M €T0
AJIEMEHTOB, BBIMYKJIOTO MHOIOYTOJIbHUKA (JI0Ka3aTe€IbCTBO TEOPEMBI O CYMME
YIJIOB BBIMYKJIOIO MHOTOYTOJbHUKA HE SIBIISIETCA OOSI3aTEIbHBIM ISl MU3YyUEHHS)
YEThIPEXYTOJIbHUKA.

VYuyamuecs 3HAKOMATCS € JI0Ka3aTelIbCTBOM CBOWCTB M IIPU3HAKOB
napajuiesiorpaMMa M TIpsIMOYTOJbHHMKA, CBOWCTB poMOa U KBajpaTa. Boautcs
NOHATHE TpANELMH, U paccMarpuBaroTcs €€ BuAbl. OJHAKO OCHOBHOE BHUMAaHUE
yaensercss  (GOPMUPOBAHHUIO YMEHUH MPUMEHSATh CBOMCTBA M MPU3HAKH
napajuiesorpaMma IpH peleHu 3a1ad, 000CHOBBIBATh CBOM YTBEPXKJICHUS IMYTEM
JIOKAQ3aTENbHBIX PACCYXKICHUM.

Pan TeopeTrMyeckux MNOJOXKEHHM (HAampuMep, IOKa3aTelbCTBO TOTO, YTO
MapajuIesIorpamMM SIBJISIETCSI BBITYKJIBIM YETBIPEXYTOJBHUKOM, TeopeMa dDaneca u
T.1.) GOpMyJIUpPYETCs U J0Ka3bIBAECTCS B XOJI€ PEUICHUS 3a/1ad. DTU MOJOKEHUS HE
SBJIAIOTCS OOA3aTENbHBIMU JUISI W3Y4YEHHUS, HE NPHUMEHSIOTCS B JalbHEHIIEM B

TEOPUH U IIPU PELICHUU JAPYTUX 3a4ad.

T ewm a?2. [Laomamm

[lonsiTue miomaaM  MHOroyrojibHuka. Ilnomamu  mpsAMOYrosbHHKA,
napajienorpaMmma, TpeyroiabHuka, Tpanenuu. Teopema [Tudaropa.

OcHoBHAafA 1HeNb - chOPMHUPOBATH MOHATHE TUIOMIAJAM MHOTOYTOJIbHHUKA;
BbIpa0OTaTh y Yyyalluxcss YMEHHUsS HaXOAUTh IUIOMAAM  TPEYTroJbHUKA,

napajgiesorpaMmma, Tpanenuu, IpuMeHsTs TeopeMy [ludaropa.
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B xoze nzydeHus: JaHHOUW TeMbI y ydamuxcs GopMupyercs npecTaBIeHUe O
IUIOIAAM MHOTOYTOJIbHUKA KaK O HEKOTOPOM BEJMYMHE, OHU 3HAKOMSTCA CO
CBOMCTBaMH  IUIOIIAJW, KOTOPHIE B JAJBHEWUIIEM  HCIOJL3YIOTCS  TIpU
JIOKA3aTeIbCTBE TEOPEM O TUTOMIAASIX MapajjieiorpaMma, TPEYroJIbHUKA, TPareIuu.
3HaKOMCTBO CO CBOMCTBAaMHM ILIOIIAIU UAET B O3HAKOMUTEIHLHOM IJIaHE, C OMOPOU
Ha HaTJISAIHBIC TPECTABICHUS 1 KU3HCHHBIN OIBIT YUaITuXCsl.

Kpome Teopem o0 MmIomaasx HEKOTOPHIX MHOTOYTOJIbBHUKOB, Yy4allldecs
JIOKa3bIBAIOT TeOpeMy 00 OTHOLIECHUU IUIONMIAJIed TPEYroJbHUKOB, MMEIOIIUX IO
paBHOMY yIiIy. JTa Te€OpeMa WIpaeT BAXKHYIO POJib B JAIbHEHIIEM, B YaCTHOCTH
IpU U3YYEHUU MOJ00MS TPEYroJIbHUKOB, HO BOCIIPOU3BEACHUE €€ I0Ka3aTelIbCTBa
JUISL BCEX ydallluXcsl He00s13aTeIbHO.

Teopema Iludaropa qoka3piBaeTCs ¢ UCHOJb30BAHUEM CBOMCTB IUIOMIAJEH U
TEOpEeMbl 0 HaXOXKJICHUH TUIOIIAAM PsIMOYTroJibHUKa. PaccMarpuBaercst u Teopema,
obpartHas Teopeme [Tudaropa, Ho €€ U3ydueHue UJAET B 03HAKOMUTEIILHOM ILJIaHE.

OcCHOBHOE BHHMAaHHE 3/I€Ch YACNSETCS PEIICHUIO 3a7ad. JTO HE TOJbKO
MO3BOJISIET PACIIMPUTL TPEICTABICHUS YYAIIUXCA 00 aHAIUTUYECKHX METOJax
peIIeHus] TEOMETPUUYECKHUX 3a7ad M TOJTOTOBUTh MX K PEIICHHUIO MPSMOYTOIHHBIX
TPEYTOJIbHUKOB, HO U UTPAET BAXKHYIO POJIb B OCYIIECTBICHUH BHYTPU-TIPEAMETHBIX
CBSI3EH: TIONyYaeT MPaKTUYECKOE BOIUIONICHUE HM3YyYCHHOE Ha YpOKaxX aiareOpsl

IIOHSATHE KBAJIPATHOTO KOPHS, PELICHUE KBaJPATHBIX YPAaBHEHUN.

Tema 3. [lono0HBIC TPEYIOJLHUKH

[TonoGHbIe TpeyronbHUKU. [Ipu3Haku nogodust TpeyroabHUKOB. [Ipumenenue
noo0us K J0Ka3aTeNbCTBY TEOpeM T pelieHuio 3afady. COOTHOLICHUS MEXIY
CTOPOHAMM U YTJIAMH NMPSIMOYTOJIBHOTO TPEYTOJIbHUKA

OcHOBHas uenb - cGopMUPOBATH MOHATUE MOAOOHBIX TPEYTOJHLHUKOB,
BbIpa0OTaTh YMEHUE MPUMEHITh MPU3HAKU MOJ00US TPEYTOJbHUKOB MPU PEIICHUN
MPOCTENIINX 3a/1a4, UCIOJIb30BATh MTOHATHS CHHYCA, KOCUHYCA, TAHT€HCA OCTPOro

yria ajid pCiiCcHUA NPAMOYTOJIBHBIX TPECYTOJIbLHUKOB.
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W3ydyenne Tembl HauuHAeTCd C (HOPMUPOBAHUA TMOHITHH OTHOLICHHS
OTPE3KOB U 1MO00UsI TpeyroidbHUKOB. [loHsTHE TO100MS (hUryp H3ydaeTcs B KOHILIE
B 03HAaKOMHTEJIHOM IUIAHE.

[Ipyn n3yuyeHuUH NpU3HAKOB MOJOOHSI TPEYTOJBHHKOB JOCTATOYHO JOKa3aTh
JBa TMPU3HAKa, TaK KakK MEpPBbIA U3 HUX JIOKA3bIBAETCS C OMOPOM Ha Teopemy 00
OTHOLIEHUH TUIOLAJEH TPEYroJbHUKOB, UMEIOIINX PABHBIE YIJIbl, @ JOKA3aTEIbCTBA
IBYX JpYyrux aHajornyHbl. OJuUH W3 HUX MOXKHO JIUIIb CPOPMYJIHMPOBATH U
MIPUMEHSITh 3aTEM IPU PEIICHUH 3a]1a4.

[IpumeHeHne mogo0ust TPEYTroJIbHUKOB K JI0Ka3aTeIbCTBAM TEOPEM yUalllHeCs
M3y4alOT Ha MPUMEPE TEOPEMBI O CPEOHEW JIMHUM TPEYroJIbHUKA, HO MOXHO
MO3HAKOMHUTb UX C IPYTUMH IIPUMEPAMHU.

Pemenne 3agad Ha NOCTPOEHUE METOJAOM MOAOOUS PaccMaTPUBAETCS C
YYAIIMMHUCS, HTHTEPECYOUUMUCS MaTEMATHKOM.

BaxxHyt0 poib B M3yYEHHHM KaK MAaTEMaTHUKH, TAK U CMEXHBIX AUCIUIUIMH
(ocoOeHHO (pU3MKM) UTPAIOT MOHATHUS CHHYCA, KOCUHYCa U TaHT'€HCa OCTPOro yria
IPSIMOYTOJIBHOTO TPEYrOJIbHHKA, C KOTOPBIMU YydYalllMecs 3HAKOMSATCA IIpH

HN3Y4YCHHUU I[aHHOﬁ TCMBI.

Temad OKPYKHOCTDL

KacarenbHasg Kk OKpY>XHOCTM U €€ CBOWCTBA. l[eHTpaibHBIE W BIIMCAHHBIC
yriibl. BrnvcanHass w1 onucaHHas OKpY»XHOCTU. (UeTbipe 3amedaTesibHble TOUYKH

TPEYTOJIbHUKA).

OcHOBHAaA LE€Jb - JaTh yYalIUMCI CUCTEMATU3UPOBAHHBIE CBEICHUS 00
OKPYKHOCTH U €€ CBOMCTBAaX, BIIMCAHHOW U OMTMCAHHON OKPYKHOCTSIX.

CucteMaTH4eCcKOoe H3yYEHUE OKPYKHOCTM M €€ CBOWCTB HAYMHAETCS C
M3JI0KEHUSA CBEIICHUM O B3aUMHOM pACHOJIOKEHUM TMPSAMOM U OKPY>KHOCTH.
VYuammecs 3HaKOMSTCA C MOHATHEM CEKYyLIEH KaK NPsIMOW, pACCTOSIHUE 0 KOTOPOU
OT IIEHTPAa OKPYKHOCTHM MEHbIIE €€ paauyca, M MNEPEXONIT K H3YUYCHUIO

KacaTeJbHOM, €€ CBOWCTBA U NMPU3HAKA.
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HoBbiMH MOHATHSMH B JaHHOM TeMe IS ydaummxcs OyAyT TOHSTHS
BIIMCAHHOW M OIMCAHHOM OKPY’KHOCTEH M BIIMCAHHOTO yrja. YCBOEHHME 3TOrO
MaTepHaa IpOUCXOIUT B X0/ PELICHHs 3aa4 U MIPH J10Ka3aTeJIbCTBAX TEOpeM 00
OKPY’KHOCTSIX, BIIMCAHHBIX B TPEYTOJIBHUK M ONUCAHHBIX OKOJIO Hero. Marepuad,
CBA3aHHBIM C M3YyYEHUEM 3aMEUaTelbHBIX TOYEK TPEYroJIbHUKA, MOXHO
paccMOTpeTh B O3HAKOMMUTENBbHOM IaHe. OHAKO CBOMCTBA OMCCEKTPUCHI yria
UTPAIOT BAKHYIO POJIb BO BCEM KypCE T€OMETPUU - UM HYKHO YAEIUTh JOCTaTOYHO
BHUMaHus. B 3Toil ke Teme MMmeercs ps] 3ajad Ha MOCTPOCHHME BIIMCAHHBIX U

OIMKMCAaHHBIX OKPY)KHOCTGI\/II C IIOMOMIBIO IMUPKYJIA.

T em a 5. [loBTOpenue. Pemmenue 3agau

AJITEBPA 9 kiacc

Temal. Kpagparnunas dbvHKRIMs

®ynkuua. Bospacranue u yObiBaHue (QyHKuMU. YeTHble M HEYETHBIC
¢ynkuuu. KsagpaTtHelid TpexusneH. PasnokeHue KBaJpaTHOTO TpexuseHa Ha
MHOXUTeNW. PemeHne 3amad IyTeM BBIJCIECHMS KBaJpara JBYWICHA U3
KBaZpaTtHOro TpexwieHa. dymkuus y=ax’+bx+c, ee cBolictBa u rpadux.
(ITpocreiimme npeodbpazoBanus rpagukoB GyHKIMIL.) Pelienne HepaBeHCTB BTOPOI
CTENEHU C OAHOW mnepeMeHHOU. (PelieHue panroHaNbHBIX HEPABEHCTB METOIOM
UHTEPBAJIOB)

OcHOBHas Leab - BIpaboOTaTh YMEHUE CTPOUTHh rpauK KBaJApaTHUHOM
(GYHKIMM M TOPUMEHSATh TpaduyecKue NPEACTaBICHUS JUIsl PELIeHHS PaBEHCTB
BTOPOM CTENEHU C OAHOW MEPEMEHHOM.

W3noxxeHne TeMbl HAUMHAETCS C CHCTEMAaTU3allUM CBEACHUN O (PYHKLIMAX.
[ToBTOpSAIOTCS OCHOBHBIE MOHATHA: (YHKUHUS, apryMEHT, 00JIaCTb OIpEAeNICHHUs,
rpapuk GyHkuuu. JlaroTcs MOHATHS O BO3pacTaHMM W yObIBAaHMM (DYHKIMH,
OPOMEXYTKAaX  3HAKOMOCTOSIHCTBA,  YE€THBIX WU HEYETHBIX  (YHKIIHSX.
PaccmarpuBaroTcsi CBOCTBA U3YUEHHBIX paHee (PyHKIIHiA, B

yacTHOCTH QyHKIUH y = kx+b, y=K. [loaroToBkoii kK U3y4eHUIO KBAAPATUIHOM
X
GYHKIHMHA MOXKET MOCTYKUTh PACCMOTPEHHE CBOMCTB (DYHKIIUU.
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N3ydenuro kBagpaTHUHON (HYHKIUMHU MPEALIECTBYET pACCMOTPEHHE BOMpoca
0 KBAJpaTHOM TPEXWICHE U €r0 KOPHSX, PA3JIOKEHUU KBAAPATHOIO TPEXUJIEHA HA
MHOXXHUTEJIM. YMEHHE B Ka)KJOM KOHKPETHOM CIIy4a€ BBIIACIUTh U3 TPEXWICHA
KBaJIpaT JBYWICHA, & TAKXKE PEIICHUE 3a]a4 C IIOMOILBIO 3TOr0 IIPe0O0pa30BaHUs HE
OTHOCHTCSI K UUCITY 00s3aTEIbHBIX.

N3ydenne kBajpaTHUHON (PYHKIIMM HAYMHAETCA C PacCMOTpeHUs (QyHKUIUU
y=ax? eé CBOHCTB M 0COOEHHOCTEH TpadyKa, a TAKKe IPYTMX YACTHBIX BHJIOB
KBaApaTUuHOH G(yHKmum - y = ax?+b, y = a(x-m)?. D ceenenns
UCTIONB3YIOTCSl MPU W3YYEHUHU CBOWCTB KBAJpaTUUYHON (yHKUIMK 0OIIero BHA.
BaxxHo, 4TOOBI yualmuecs NOHUMAIH, YTO TpaduK (PyHKIHUN MOKET OBbITh MOJIy4YEH
u3 rpapuka (QyHKOUMU C TOMOLIBIO JIBYX HapajUIeNIbHbIX NEePEeHOCOB. [Ipuémel
NOCTPOEHHUA rpaduka GyHKIUU OTpabATHIBAIOTCS HAa KOHKPETHBIX mpuMepax. [Ipu
TOM CHOCO0€ BHHMaHUE CIEAYET YIEIITh (POPMHPOBAHUIO Y YYaIIMXCS YMEHHUS
yKa3blBaTh KOOPAMHATHI BEPIIMHBI Mapadoiibl, €€ OChb CUMMETPUH, HANpPAaBIICHUE
BeTBEN NapaboJIbl.

dopMupoBaHUE YMEHUH peniaTh HEPAaBEHCTBA BUJA, I/I€ OCYLIECTBIISIETCS C
OMOpoil Ha cBelleHUA O rpaduke KBaApaTUYHON (YHKUMH (HANpaBIIEHUE BETBEU
napaboiibl, €€ pacnonoxeHue oTHocuTenbHO ocu OX). Ilpu Hanmuuum BpeMeHU

MOHO ITO3HAKOMUTD YHalIUXCs C pCIICHNEM HCPABCHCTB MCTOA0OM MHTCPBAJIOB.

Tewma?2 YpaBHeHHS M CHCTEMbI YPABHEHUH

I{esioe ypaBHEHHE U €r0 KOpHU. PenieHne ypaBHEHUN TPEThEU U YETBEPTOU
CTEIIEHU C OJHHM HEHW3BECTHBIM C TMOMOIIBIK) pA3J0KEHHS HA MHOXKUTEIU H
BBEJICHUS BCIIOMOTATEIbHOM IIEPEMEHHOM.

VYpaBHeHHE ¢ IByMsl IEPEMEHHBIMU U €0 rpauK. YpaBHEHUE OKPY>KHOCTH.
Pemienne cucrem, comepkamMx OJHO YpPaBHEHUE IIEPBOM CTENEHU, a JAPYroe
BTOpOi crteneHu. (Pemenue cucrem IByX ypaBHEHMIl BTOPOW CTENEHU C JABYyMS

IEPEMEHHBIMH).
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OcHOBHas 1eNnb - BeIpabOTaTh YMEHHUE peliaTh MPOCTEHUIINE CUCTEMBI,
COJIEpKalllie YpaBHEHHs BTOPOM CTENEHU C JABYMs IEPEMEHHBIMU, M peLIaTh
TEKCTOBBIE 33J1a4M C IIOMOIIbIO COCTABJICHHS TAKUX CHCTEM.

B »TOli Teme 3aBeplIaeTcs M3y4EHUE PAlMOHAIBHBIX YPABHEHUH C OJHUM
HEU3BECTHBIM. B CBs3U ¢ 3TUM NPOBOJUTCS HEKOTOpoe 000OLIeHNE U yTiayOsieHue
CBeJIeHUI 00 ypaBHEHUAX. J[arOTCS MOHATHS LENOro palMOHAIBHOTO YpaBHEHUS U
€ro CTENEHU. Y4Yaluecsl 3HaKOMATCS C PEIICHUEM YPaBHEHUN TPEThEN U YETBEPTON
CTENEHU C MOMOILBIO PA3JI0KEHUS Ha MHOXKUTEJIN M BBEIECHUS BCIOMOIAaTEIbHOU
IIEPEMEHHOM.

B nanHOI Teme 3aBepiaeTcsl U3y4YeHUE YPaBHEHUH € JBYMsI IEPEMEHHBIMU U
uX cucteM. BBoauTCs ypaBHEHHE OKPYKHOCTH.

PaccMmatpuBaroTCs CHCTEMBI, COJEp)KAlllMe€ YpPAaBHEHHSI BTOPOUM CTENEHU C
IBYMsI IEPEMEHHBIMU. V3BeCTHBIN yuyamuMces cnoco0 MOACTAaHOBKU HaXOJAUT 3/1€Ch
JanbHeillee NPUMEHEHUE U TO3BOJISIET CBOAUTH PEIHICHHS TaKUX CHCTEM K
PELIEHUIO KBAJAPAaTHOIO YPABHEHUS.

[IpuBnedyeHre M3BECTHBIX ydYallMMCS TpadUKOB TO3BOJISIET MPUBECTH

IpUMEPHI TpapUUECKOro peleHUsl CUCTEM YPaBHEHHI.

Tema 3.IlIlporpeccumu

Apudmernueckas u ceomempuueckasa npocpeccuu. Dopmynst N-20 uiena M
CYMMBI [IEPBBIX YJIEHOB MPOIPECCHUMN.

OcHOBHas Leab - JaTh MOHATUS 00 apUPMETUUECKON U TE€OMETPUIECKON
npodeccusix Kak YUCIOBBIX MOCIEA0BATENIBHOCTAX 0COO0T0 BUAA.

Apudmernyeckass W TEOMETPHUYECKas IPOTPECCHM PACcCMaTPUBAIOTCS Kak
YacTHBIE BHJIBI TMOCJIEAOBATENbHOCTENH. B Hauanme u3ydeHHs TeMbl Pa3bICHACTCS
CMBICIT MOHATHM '"TOCHEAOBATEIBLHOCTR', '"N-I 4YjleH IIOCICIOBATCILHOCTH",
BbIpa0aThIBACTCS YMEHHE HMCIOJIb30BaTh MHJECKCHBIE 0003HaueHud. [Ipu nzyuenun
TeMbl MOYKHO OTPAaHUYHUTHCS TOJBKO OJHON (POPMYJION jIsi HaXOXKACHUS CYMMBI
MEPBBIX YJIECHOB apuU(PMETHUECKON MPOrPECCUH, a UMEHHO.Sp=a1+dy n AHAJIOTUYHO
TS

2

T€OMETPUYECKON TPOTrPEeCcCU JOCTATOYHO PACCMOTPETh OJHY (opMyITy

CYMMBI N-IIEPBBIX WIEHOB: Sh = bng-b: .

q-1
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[Ipy BBIIOJHEHWH YNPAKHEHWM OCHOBHOE BHHMAaHUWE YIEISETCSA 3aJaHUAM,
CBSI3aHHBIM C HENOCPEACTBEHHBIM IPUMEHEHUEM HU3YydaeMbIX (QOpMyJ, a TaKxKe

3aJladaM IMPaKTUICCKOTO COACPIKAHMS.

T emad. CteneHb ¢ PANOHAJBbHbLIM ITOKA3aTEJIEM

YetHocTh 1 HeueTHOCTHh pyHKIMM. DyHKIUS y=X" ee CBOHCTBA M rpaduk.
Kopenp N-oii crenenu u ero cpoiictBa. CTENEHb ¢ pallMOHAIBHBIM MOKA3aTelleM U
€€ CBOMCTBA.

OcHOBHAS I[€Jb- PACHIUPUTH 3aMaC CBEJACHUM ydaluxcsi 0 QyHKIUAX U
JaTh UM Ha4aJbHBIE IIPEJCTABICHHUS O KOPHSAX N-OM CTENEHUM M CTENEHSIX C

PaluOHAJIbHBIMH I10KAa3aTCIIIMU.

[Ipy BBeneHMM TOHATHM YETHOM W HEYETHOM (YHKUMIA BBISICHSIIOTCS
oco0eHHOCTH TpadukoB Takux (yHKuM. [loydeHHbIE CBEIEHMS HCIONb3YHOTCS
IpU BBIBOJIE CBOMCTB CTENEHHOM (YHKIMU C HaTypaJbHbIM Moka3zateneMm. llpu
U3YYEHUU CBOWCTB CTENEHHOM (PYHKIUU TOJE3HO ONUPaTbCsi HA W3BECTHHIC
ydamuMcs CBOMCTBA (QYHKIMH y=X? M y=X° H HMX IpadukoB. D10 Oymer
CIOCOOCTBOBATH JIYUIIEMY YCBOCHHUIO U3y4aeMbIX CBOMCTB (DyHKIMH y=X".

B nmanHOM TeMe paercs MOHSATHE O KOPHE N-OMl CTENEHM, PACCMATPUBAIOTCA
€ro CBOMCTBA. DTOT MaTEPHUAJI SIBJSETCS BCIIOMOTaTEIbHBIM ISl BBEICHHSI CTEIICHU
C pallMOHAJIbHBIM MOKa3aTesieM. B CBSA3M € 3TUM OT yyaluxcs MOKHO He TpeOOBaTh
3J1€Ch BOCITPOM3BEICHUE JOKA3ATEIbCTBA. Y MEHUE BBIMOJIHATH ICUCTBUS C KOPHIMU
N-0ii CTENEHU HE SABJSETCS 00s13aTEIbHbBIM.

CBeneHust 0 KOpHE N-Oi CTENEHM HMCHOJIb3YIOTCS NPH BBEACHUM MOHATHS
CTENIEHU C PalMOHAIBHBIM IOKA3aTeJIeM U BBIBOJE €ro cBOMCTB. [Ipy BeIMOIHEHUHN
YOPAKHEHU OCHOBHOE BHUMAHHUE CIIEIYET YACIUTh HECIOKHBIM 33JaHUSAM, B
KOTOPBIX HaXOIAT MPUMEHEHHUE H3YyUYECHHbIE CBOWCTBA CTENEHU C PalMOHAIbHBIM

ITOKAa3aTCJICM.

Tema S5.TpuroHomMmerpmuyeckue BbIPAKEHUS

PannanHoe nzmepenue yriaoB. CUHYC, KOCHHYC, TAHT€HC U KOTAHT€HC

IIPOU3BOJILHOI'O
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sin a

yria. OCHOBHBIE TPHTOHOMETPUYECKHE TOKAECTBA: Sin‘a + Cos’a =1,tga = cos a
cosa

ctga= sina.
VX npuMeHEHHUE B BBIYMCIECHHUAX U TOXKIECTBEHHBIX PE0OPa30BaHUIX.

@opMyJIbl IPUBEAECHUS.

OcHOBHAas LeJNb - BBECTH IOHATHS CHUHYyCAa, KOCHMHYCAa, TaHIEHCAa U
KOTaHTeHCa MPOM3BOJILHOTO YIiia; chopMHpOBaTH YMEHUS BBIUMCISTH 3HAUCHUS
TPUTOHOMETPUUYECKUX (YHKIUH MO M3BECTHOMY 3HAYEHUIO OJHON U3 HUX,
BBITIOJIHATH HECIIOXKHBIE TPE0Opa30BaHUs TPUTOHOMETPUYECKUX BBIPAKEHUH.

CrneunanbHOE BHUMaHHUE YJIESETCS MEePEXoly OT paJuaH HOW MEphl yria K
rpaaycHON Mepe U Ha00O0pOT.

@opMyJIbl, BBIPAKAIOIIHUE COOTHOWICHUS MEXIY TPUTOHOMETPHUECKUMU
(YHKUMSIMA OJTHOTO M TOTO K€ apryMEHTA 3aHUMAIOT LIEHTPAJIbHOE MECTO B TAHHOMN
TEME. OcHoOBHOE BHUMAHNE YAEIAETCS HAXOXICHUIO 3HAYEHUN
TPUTOHOMETPUUECKUX (PYHKIMI MO 3aJaHHOMY 3HAYEHUIO OJJHOU U3 HUX.

[Tpu paccmoTpenun GopmyI1 NPUBEACHHUSI OCHOBHOE BHUMAHUE CIEAYET YIEIUTh

(bOpMYJ'IaM M1 CHHYCa U KOCHMHYCa YIJIOB B A Tta, mta.
2

Tema 6. Dj1eMeHTHI KOMOMHATOPUKH

[Tpumepsl koMOMHaTOpHBIX 3aAa4. [lepectanoBku. Pazmemienns. Coueranus.
BeposaTHOCTh CllydaltHOTO COOBITHS.

OcHOBHAS ENb - 37€Ch YUATUECS 3HAKOMSITCS C KOMOMHATOPHBIM
MPAaBUJIOM YMHOXKEHHS, KOTOPOE MOJIy4aeT MPUMEHEHHUE MPU BLIBOAE (GOpMYJI
YHCJIa IEPECTAHOBOK, Pa3MEILICHUM, COYEeTaHUN. BBOASATCS HavallbHbIE TOHATHS
TEOPUH BEPOSTHOCTEH: (hOPMHUPYETCS IPEICTABIICHUE O CIIYYAHBIX, TOCTOBEPHBIX
Y HEBO3MOXKHBIX COOBITHUSIX, TAIOTCSA CTATUCTUYECKOE U KJIIACCUYECKOE ONPEICIICHUS
BeposiTHOCTU. [Ipu BeIUMCIIEHUN BEPOSITHOCTEN UCTIONIB3YIOTCS (DOPMYJIBI
KOMOMHATOPHUKH.

IHoBTOpenue. Pemenue 3axau

I'EOMETPUA
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Tema Bekropbl. MeToa KOOPAUHAT

[Tonarue Bektopa. CnoKeHUE U BBIYMTAHUE BEKTOPOB. Y MHOKEHUE BEKTOPA
Ha yucio. Koopaunater BekTopa. [Ipocreimme 3a1aun B KOOpAUHATaX. Y PABHCHUE
OKPYKHOCTH U TIPSMOI.

OcHOBHAaA EeaAb - CPOPMUPOBATH MOHATHE BEKTOpA KaK HAIPABJICHHOIO
OTpE3Ka, MOKa3aTh yYallMMCs NPUMEHEHHE BEKTOPOB K PELICHHUIO MPOCTEHIINX
3a/1a4.

[Ipy n3ydyeHUM JAHHOW TEMbl OCHOBHOE BHHUMAaHUE YAEISETCSA BBITIOJHEHUIO
orepanuii HajJg BEKTOpaMu B reomerpuieckoir gopme. MIMeHHO 3TOT Marepual
UCIOJIB3YETCs MpU M3ydeHuu ¢u3uku. [loHsATHE paBeHCTBAa BEKTOPOB BBOAUTCS Ha
WHTYWUTHBHOW OCHOBE. Y4YalIUecs IMOJYy4YaroT MPEACTABICHHS O 3aKOHAX CIIOKEHUS
BEKTOPOB, TEOPEME O PA3IO0KEHUN BEKTOPOB, O IPUMEHEHNH BEKTOPOB K PELIEHUIO
3a7ad4.

3aBepmiaeTcs N3y4eHUE TEMBI 3HAKOMCTBOM C TIOHATHEM KOOPJWHAT BEKTOPA.
Paznoxxenue BekTOpa MO IBYM HEKOJUIMHEAPHBIM BEKTOPAaM paccMaTpuBaeTCs B
03HAKOMHTEJILHOM IIJIaHe, YTOOBI MOATOTOBUTh YYaIlUXCsl K BBEJCHUIO KOOPAMHAT
BEKTOpA U OIEepaluii HaJ BEKTOpaMH B KOOPAUHATHOU dopme.

[Ipumenenne Meroga KOOpPAMHAT  WJUIIOCTPUPYETCS HAa  IpUMeEpax
MPOCTENIINX 3aJa4 B KOOPAMHATAX: KOOPAUHATHI CEPEAUHBI OTPE3KA, BBIUUCIICHHUE

JJIMHBI BEKTOpPa 110 €ro KoopaAnHaTaM, paCCTOAHUC MCKAY ABYMS TOUKaMU.

T ema?2. CooTHOIIEHHE MEKTY CTOPOHAMHU M YIJIAMM TPEYroJbHHUKA

Cunyc, KocuHyC MU TaHreHc. OCHOBHOE TPHUTIOHOMETPUYECKOE TOMKIAECTBO.
®opmyisl npuBeaeHUsA. POpMyIIbl ISl BBIYMCICHUS KOOPAUHAT TOYKU. Teopema o
IO TpeyrojapHuka. TeopemMa cuHycoB. Teopema KOCuHYyCOB. Peuienue
TPEYTOJIbHUKOB.

OcHoBHasg uenb - cHOpMUPOBATH TMOHSATHE TPUTOHOMETPUUECKUX

byHkuuii yrina a u3 npomexytka 0° <a <180°.

Tewma3. JUINHA OKPYKHOCTH M ILIOIIAAL KPyra

[IpaBrIIbHBIE MHOTOYTOJIBHUKY. JJITMHA OKPYKHOCTH U ILTOIIAAb KPYyTa.
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OcHOBHAaA LENb - PACIIUPUTh U CUCTEMATU3UPOBATH 3HAHMS YUYALIUXCS
00 OKPY>KHOCTSIX 1 MHOTOYT'OJIbBHUKAX.

N3ydenne TeMbl HAUMHAETCS CO 3HAKOMCTBA C OKPYKHOCTSMH, BIIMCAHHBIMU
B IIPaBWJIbHBIE MHOTOYTOJIBHMKHM W  OIMCAHHBIMM  OKOJIO  NPABUJIBHBIX
MHOI'OYI'OJIbHUKOB.  JlOKa3aTeibCTBA  COOTBETCTBYIOIIHUX  TEOPEM  MOXKHO
paccMOTPETh B O3HAKOMUTEIHHOM IUTaHe. BakHo, 4yTOOBI yuariuecs: MOHSUIM, YTO
TaKoe LEHTP NPaBUIBHOTO MHOTOYTOJIbHUKA.

®opMynbl I BBIYMCICHUS IUIOMIAAM IPAaBUWIBHOIO MHOTOYIOJIBHUKA, €0
CTOPOHBI M pajguyca BIMCAHHOW OKPYKHOCTH, JUIMHBI IyTH, IUIOIIANEW Kpyra H
CEKTOpa ydaluecs JN0JDKHbBI 3HaTh U YMETh IIPUMEHSITb.

Pemenue 3a1a4 Ha NpUMEHEHHE 3TUX (POPMYJT MOArOTABIMBAET anmnapar JJjis
pElIEeHHsT 3aJay, CBSA3AHHBIX C MHOTOIPAHHUKAMU U TEJlaMU BpAIICHUS B
CTEPEOMETPUHU.

[locTpoeHne mNpaBUIBHBIX MHOIOYTOJIBHUKOB C TIOMOIIBIO LHMPKYJS U
JIMHEMKU OrPaHUYMBACTCS IOCTPOCHMEM KBaJpara, MPABUIBHBIX TPEYTOJIbHUKA,
LIECTUYTOJIbHUKA M 211 -yTOJbHUKA. DOTH HJIEHU 3aT€M NPUMEHSIIOTCS IIPU BBIBOJE

(GbopMyJ IJTMHBI OKPYKHOCTH U IJIOIAIU KpyTa.

Temad. IBuKeHUA.

[Tonsitusa nBuxkenus. [TapanienbHbIi TIEPEHOC U TOBOPOT.

OcHOBHasi 1ENb - MNO3HAKOMHUTH YYaIIUXCS C TOHSTHEM JBHKEHUS Ha
TUIOCKOCTH: CUMMETPHUEH, MTapalyIeIbHBIM IIEPEHOCOM, TIOBOPOTOM.

[Tonartue otoOpakeHUs IUIOCKOCTHM Ha ce0sl KaK OCHOBBI JJisi BBEICHUS
MOHSITUSL JIBUKEHHUS pacCMaTpPUBAETCSd HAa MHTYUTUBHOM YPOBHE C NMPUBJICYECHUEM
YK€ U3BECTHBIX YYaAIIMMCS ITOHATUN OCEBOM U LIEHTPATLHOU CUMMETPHH.

N3ydyeHne noHATHS ABUKEHUS U €TI0 CBOMCTB AA€TCS B O3HAKOMUTEIIBHOM

ILUIaHE.

[Ipy m3yuyeHHH TEeMbl OCHOBHOE€ BHUMAHHE CIICIyET YJEIUTh BBIPAOOTKE
HABBIKOB MOCTPOEHUSI 00pa30B TOUYEK, OTPE3KOB, TPEYTOJILHUKOB MIPU CUMMETPUU

napajuieIbHOM MePEeHoCce, MOBOPOTE.
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Tema 5. HauaanHbIe CBeIeHUS U3 CTEPEOMETPHH.

ITpenmer crepeomerpuu. MHOIOIpaHHUKM: MapajUIeNeNnuIe], Mpu3Ma,
nupamuaa. CBOMCTBa NPSMOYTOJIBHOIO Mapajuienenunena. Tema BpallleHUA:
ITUIMHAP, KOHYC, map u cdepa.

®opmynbl A8 BBIYMCIECHUS  IUIOIIAAU  IOBEPXHOCTH M oObeMa
MHOTOTPaHHHUKOB U (PUTYp BpallieHusl.

OcHOBHas 1LI€Jb - MO3HAKOMUTH YYAIIUXCA C HAYAJIbHBIMH CBEACHUSIMU U3
CTEPEOMETPUHU. ChopmynmrpoBaTh HOHATHUSA MHOTOTPAHHUK, npusma,
napajuieNenune 1, UIMHAP, KOHYC, map u chepa.

®opmynbl A BBIYMCIEHUS  IUIOIIAAU  IOBEPXHOCTH M oObeMa
MHOTOIpaHHHKA W (Uryp BpalleHUs [OJDKHBI 3HATh M YMETh NPHUMEHSTh MpU
pelIeHny 3a1a4.

IloBTOpenue. Perienue 3agay.
Conep:xkanue nmpeamera.

MATE MATHUKA

Tewmal. Tpuronomerpunueckne byHKIINH

YucnoBble PyHKLINU U UX CBOWCTBA. DKCTPEMYyMbl (DYHKLUHU, IEPUOTUYECKUE
¢ynkuuu. CpoiictBa U rpa@uku (yHKUHMA CHHYC, KOCHHYC, TaHreHc. [Ipumepsl
pEIICHUS] TPOCTEHIINX TPUTOHOMETPHUCSCKIX ypaBHEHUH BHa SIN .r = @, COS.t = q,
tgx = a.

OcCHOBHasf IeNb - pPACCMOTPETh HOBBIE CBOMCTBA UMCIOBBIX (PYHKIIMA,
U3Y4YUTh CBOMCTBAa M TpadUKd TPUTOHOMETPUYECKUX (PYHKIUH, CHOPMHPOBATH
OPEJCTAaBICHUS YYAIIUXCS O PEMEHUH TMPOCTEUIINX TPUTOHOMETPUUIECKUX

YPaBHEHUM.

Tewma?2. [Mapa/L1eJbLHOCTH NPAMBIX U ILIOCKOCTEH

Touku, IpsIMbIE U TUIOCKOCTH B MPOCTpaHCTBE. [loHATHE O MPHUHAIIEKHOCTH

TOUYCK U IIPAMBIX IINIOCKOCTAM.

HepeceKanmHem, mapajuiCJbHbIC W CKPCHIMBAIOIHUECA IIPAMBIC, HX

HWIITIOCTpAaluA Ha MOOCIIAX.
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[lepecekatomuecs: nmpsiMasi U IJIOCKOCTh, U MApaJUICNIbHBIC;, UX UJUTKOCTPALIUS
Ha Mozensx. [Ipu3Hak napamieabHOCTH MPSIMON U TUIOCKOCTH.

[lapamienbHple W NEpECEKAOIIMECs IUIOCKOCTH, HX WUIIOCTpauus Ha
MoJesiX. PaBeHCTBO OTpPE3KOB NapalICNbHBIX MPAMbBIX, 3aKIIOYEHHBIX MEXITY
napajyieIbHbIMA  TUIOCKOCTSIMH. [lapannenbHOCTh JMHUI TepecedeHusl JBYX
MapaJUICIbHBIX INIOCKOCTEN TPETHEU MIIOCKOCTHIO.

OcHOBHas I€Jb - CHUCTEMATU3UPOBATh HAIJISHBIE MPEACTaBICHUS
ydamuxcsi 00 OCHOBHBIX CBOWCTBaX B3aMMHOIO PACIOJIOXKEHUS TMPAMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE; CPOPMHUPOBATH MPEACTABICHUS O MapaylIebHOCTH
MPSIMBIX U TUIOCKOCTEN, O CBOMCTBAaX MapaieIbHOCTH B IPOCTPAHCTBE.

JlaHHas Tema SBISIETCS ONOPOM Uil JAJbHEWILEr0 W3YyYEHHUS BCErO
reoMeTpudeckoro marepuana. B Heit hopMupyrorcs npeacTaBieHuss 00 OCHOBHBIX
CIy4YasiX B3aWMMHOTO PACIOJIOKEHUSI MNPSIMBIX U IUIOCKOCTEW - MPUHAJIEHKHOCTH,
nepeceyueHusl, MapajiyieIbHOCTH - 1 YMEHUE PACIIO3HABATh 3TU CIIy4au Ha MOJCISAX U
yepTexkax, Ha MpuUMepax OKpykawmied obcraHoBku. Hano HayduTh yyammxcs
JaBaThb  JOCTAaTOYHO  HAMISIAHYK)  WUIIOCTPAllMI0  CBOUX  PacCyKICHUH,
HE0O0S3aTeIbHO HCIOJB3YSl TPU OSTOM MpaBUjia TMOCTPOEHUS] MPOCKIIMOHHOTO

yepTexka. ITO JOJDKEH ObITh CKOpee PUCYHOK, YEM YEPTEIK.

Temvma 3.M1lpousBoauas

[IpousBognHasi, e€ wmexaHudeckuit cwmbicia. [lpouwsBogHast — GyHKIHMH
[IponsBoHbIE

CYMMBI U IPOU3BEJICHUS IBYX (PYHKIUH.

OcHoBHas Menb - chopMUPOBATH IOHITHE O IPOU3BOJIHON; HAYUHUTD

HaxoAWTh ITPOMU3BOAHLIC B ClIydasaX, HC Tp€6YIOH_II/IX I'pOMO3AKHUX BBIKJIA/IOK.

Tewmad [llepneHIMKYJIAPHOCTL IPSIMBIX U IIOCKOCTEH

IlepnieHAUKYIAPHOCTD NPSAMOU U IUIOCKOCTH, €€ WUIKOCTPALUS HAa MOJCIIX.
[lepnieHaAUKYISp U HAKIOHHAS K IUIOCKOCTU. PaccrosiHue Mexay InapasieiabHbIMU
IUIOCKOCTAMM. Teopema O Tpé€x nepneHIuKyysipax. lleprneHaukynspHbie
IIJIOCKOCTH, UX WUIIOCTPALs Ha MOJEIIAX.
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Yron Mexay NpsAMBIMHA. YTOJ MEXAY NPSIMOM U IUIOCKOCTBIO. JIByrpaHHBIN
yroJj. JIMHENHbIN yToJl IByTPaHHOTrO yIJa.

OcHoBHasg Henb - cPopMHpPOBATH y Yy4YaIIMXCAd MPEACTABICHUS O
NEPIECHINKYJSIPHOCTH MPSAMBIX M IUIOCKOCTEHM B IPOCTPAHCTBE; BBECTH IOHATHS
yTJIa MKy NPSMBIMH, YIJIa MEXKY NPSIMOU U IIOCKOCTBIO.

OCHOBHOH aKIIEHT JejnaeTcs Ha (OpMHpOBaHHE HATISAHBIX MPEICTaBICHUNA

Ha YMCHHUC PACIIO3HABATh OCHOBHBLIC CJIy4adl B PCaJIbHbBIX q)OpMaX.

Tewmals. llpumeHenue npou3BoOIHON

[IpumeHeHre MPOM3BOJHONW K MCCIEAOBAHUIO (DYHKIHUNA M HAXOXKICHUIO UX
HauOONbIINX U HAUMEHBIINX 3HAUCHUH.

OCHOBHAA HENb - NO3HAKOMUTH YYalIUXCs C NPOCTEUIINMH METONAMHU
¢ depeHINaTbHOTO UCUUCIIEHUS, ChOPMUPOBATh YMEHUE IPUMEHATh 3TH METO/IbI
JUISL CCIIEIOBAaHUSI HECTIOKHBIX (YHKIMH, MTOKa3aTh BOZMOXHOCTH HCIIOJIb30BaHMS
mu(dpepeHInanbHOTO MCYUCHEHUS JUIsl PELICHUs MNPUKIAIHBIX 3a7ad; 0co0oe
BHUMaHUE  YACJIUTh pEUICHUIO  pa3HOOOpa3HBIX  3a/4ay, CBSI3aHHBIX C

UCITOJIb30BAaHUEM MTPOU3BOAHOM SISl HCCIIEAOBAHUS (DYHKIIHIA.

Temab. MHOTOrPAHHUKH

[Tpusma, e€ snemeHTbl. CedeHUs MPU3MBI, MPOXOASIIUE Yepe3 Ba OOKOBBIX
peopa. Ilpsamas w mnpaBuibHas npu3Mbl. [IpsMOyrosibHbBIN mNapamieaenunes.
[Tupamuna, e€ snemeHThl. CeueHUs NUPAMUIBI, NapajuIeIbHbIE €€ OCHOBAHUIO.
[IpaBriibHas nupamuzaa. llnomann noBepxHOCTEW NPU3M M NMHUPAMHUJ KaK CyMMa
TJIOIIAJICH TPaHEH.

OcHoBHas neab - chHopMUPOBATH y YyYaIIMXCSA MNPEJICTaBICHUS 00

OCHOBHBIX BHUAaX MHOTI'OT'PAaHHUKOB U UX CBOMCTBAX.

Tewma?7. Teaa BpameHus

[IpsiMoii KpyroBOM WUUIUHApP, €ro 3yeMeHThl. OcCeBble CEUEHHUs LWIMHJPA.

[IpsiMoli KpyroBoM KOHYC, €ro 3jeMeHTbl. OceBble cedueHuss KoHyca. CeueHus
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KOHYyCa TUIOCKOCTHIO, mapajuienbHoi ocHoBaHuto. Illap u chepa. Ceuenus mapa.
KacarenbHas minockocTs k cdepe, e€ cBoicTBa.
OcHoBHas menab - cHOpMHpPOBATH Yy Yy4alIUXCA MPEACTABICHUS 00

OCHOBHBIX BHAaX TCJI BPpAIICHUA U UX CBOMCTBAX.

T ¢m a 8. [lepBooOpa3Hast U MHTErPAJ

[TepooOpasznas.  OcCHOBHOE  CBOWCTBO  mepBooOpasHoil.  Tabmuma
nepBooOpa3HbIX (MepBOOOpa3HbIE CTEMEHHOW (PYHKIMU C LEIbIM IOKa3aTesieM
(n™),cunyca, kocunyca). llpocrelilue mnpaBuia HaXOXIACHUS MEPBOOOPA3HBIX.
Brruncnenue miomanaei Guryp ¢ momMolIibio mepBooopazHou.

OCcHOBHAas LENb - MO3HAKOMHUTh YYalIUXCS C MHTETPUPOBAHUEM KaK
omepanuend,  oOparHol  nuddepeHIUpPOBaHUIO;,  TOKa3aTh  MPUMEHEHHE
MEepBOOOPA3HON K HAXOXKICHHUIO IUIOMmaneld. 3amada BbIPAOOTKH HAXOXKIACHUS

HepBoo6pa3H1>1x HC CTaBHTCH.

Tema9 O0LEMBI U ILIOIAIN MOBEPXHOCTEH

Dopmysibl 00BEMOB TPSMOYTOJIBLHOTO TMapajuiesienunesa, npsMol MpU3MBI,
NUpaMUIbl, LUWJIUHIpA, KOHyca, mapa. PopMmysibl sl HAXOXKJICHHS IUIOIIAIEH
OOKOBBIX MOBEPXHOCTEH IJIMHAPA U KOHYCA, IO ChEephl.

OcHoOBHAf 1MeNlb - cCHOPMUPOBATH OCHOBHBIE YMEHUSI HAXOIUTh 0ObEMBI

HpOCTGfIH.IHX IMPOCTPAHCTBCHHBIX TCJI MU INIOIIAIN1 HOBerHOCTeﬁ TCJI BpalllCHHA.

T em a 10. [lokasareabHas, JorapupmMmudeckass U creneHHas GyHKINT

Kopensb N-ii crenenn. CTENeHb C pallMOHAIBHBIM MTOKa3aTEIEM.

[Toka3zatenbHast ¢pyHKUMS, €€ CBOMCTBA U rpaduk. Pemienne nmoka3zareiabHbIX
ypaBHeHUW W  HepaBeHCTB. Jlorapudm umcna. CaoiictBa  Jiorapudmos.
Jlorapudmuueckast pynkius, e€ cBoiictBa u rpaduk [IponsBoaHas mokazaTeabHOU
bynkuuu. Yucno v HatypasibHble sorapu@mbl. CBoilcTBa M rpaduk CTEEHHOU
(GYHKIIUM ¢ HaTypalbHBIM MTOKA3aTEJIEM.

OcHOBHas LEeNb - PacCHIUPUTh U OOOOIIUTH CBEJACHUS O CTEICHSX;

MO3HAKOMUTh YYaIlIUXCSA C TOKa3aTeIbHOM, JIorapuMUUEeCKOM U CTENEeHHOU
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(GYHKIUSAMU, UX CBOWCTBAMU U TpaduKaMu; HAyYUTh NMPUMEHSITh CBOWCTBA IS
pelieHus: MoKa3aTelbHbIX U JIOTapuPMUUYECKUX YpaBHEHUI U HepaBeHCTB. Ocoboe
BHUMAHHE CIIETyET YJEIUTh U3YUYEHHUIO CTEIEHH C PALMOHAJIBHBIM IOKAa3aTeleM U

€€ CBOWCTB.

Temall [loBTOpeHnue

Tema 1 Hugpopmayus u ungpopmayuonnsie npoyeccol

[Tonsitue uHbopmanmu. HWHPopManMoOHHBIE  MpOILIECCHl:  MOJyYEHHE,
nepenaya, mnpeoOpa3oBaHHME, XpaHEHHWE U HUCIOJb30BaHUWE  HMHQPOPMAIIUU.
NudopmanmonHsle mOpouecchl B KMBOM  IpUpoAe, OOIIECTBE, TEXHUKE.
NHpopMalinoHHbIE OCHOBBI ITPOLIECCOB YIIPABIICHUSI.

NudopmanmonHas naesaTelbHOCTh 4enoBeka. WH@opManmoHHas KyibTypa
yesnoBeka. HdopmanmoHHoe 00111€CTBO: €ro 0COOEHHOCTH U OCHOBHBIE YEPTHI.

OcHoBHasg uen: uHPopmanus, HHOOPMALMOHHBIE  IPOLECCHI
nH(popMaIIMoOHHOE 00IIECTBO, MH(POPMAIIMOHHAS KYJIbTYpa.

[IpakTuueckue paboThl

1.0TpaboTka HaBBIKOB BBOAAa HWH(MOpPMAIMM C TMOMOUIIBIO KJIaBUATYPbI
(K1aBUATYpPHBIN
TpeHaXED).

2.01paboTKa HaBBIKOB PabOTHI ¢ TpadMueCcKUM UHTEPPEHCOM (MBIIIIB).

T e m a 2. Ilpeocmasnenue ungopmayuu

®opmbl npeacTaBieHuss WHGOpMaLMU. SI3BIK Kak CIOCOO MpercTaBICHUS
uHpopmaruu. Konuposanue. J[Bonunblil andaBuT. JBouyHas cucteMa CUYUCICHHUS.

KonuuectBo unbopmaruu. Equnuier uzmepenus uHbopmaruu. JIBomdHoe
KOJUPOBAHME  pa3MyHBIX (OopM  mpeiacTaBieHusi  (YUCIOBOM, TEKCTOBOMA,
rpaduyueckoii, 3ByKOBOM).

OcHOBHas 1eNb: KOIUpPOBaHHWE HH(DOpPMaLMM, IBOMYHAs CHCTEMaA
CUMCJICHHUSI, KOJIMYECTBO UH(POpMALIUK, OUT, OANT.

[IlpakTtuueckas paboTa
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Onpenenenve  WHPOPMAIMOHHOW  EMKOCTH  PA3UYHBIX  HOCHTENEH

uHpopmaruu.

Tema3. Komnvromep

QOyHKIMOHAJIBHAS OpraHu3anus KOMIBIOTEpa. MaructpaabHO-MOLYJIbHBIN
OPUHIIMI TOCTpOoeHMsI KommbioTepa. [lepudepuiinple U BHYTpEHHHE YCTPONCTBa
KOMITBIOTEPA: HA3HAYEHUE U OCHOBHBIE XapaKTEPHUCTHKU. [IporpamMmHbIi nmpuHLHKIT
yIIpaBIEHUS KOMIbIOTEpOM. Buapl mamatu B komnbroTepe. OCHOBHBIE HOCUTEIU
uH(OpPMAIUU U UX BaKHEUIINE XapaKTEPUCTUKH.

@aitnpl. Onepanun ¢ ¢aitmamu. OnepannonHas cucreMa. OCHOBHBIE BHUIBI
IpOrpaMMHOro oOecredeHus: KoMibioTepa. Pasnuunbie ciocoObl BBOJIa (BBIBO/A)
uH(popMaIu B KOMITbIOTEpP. MHCTaIISALMS TPOrpaMM.

TexHrka 0€30MaCHOCTH M CAaHUTAPHO-TUTMEHHMYECKUE HOPMBI IMPHU
paboTe Ha KOMITbIOTEPE.
3ammra coxpaHHocTd HH@opMauuu. KommbloTepHBIE BUPYCHI:

METO/IbI pacnpocTpaHeHus, npo¢uIaKkTUKa 3apa)keHUsl.
AHTUBHUpYCHBIE TporpaMMEL. [IpakTuueckue padoThl

1. DopMupoBaHUE AUCKETHI, CO3/IaHUE CUCTEMHOM JTUCKETHI.

2.Pabora c ¢aiinamu: KOmMpoBaHUE, IEPEUMEHOBAHNE, yIalICHUE.

3. UHCcTanmsauums nporpaMMHOTO MPOIYKTa.

4.Jleuenue "3apaKeHHON" KOMIBIOTEPHBIM BUPYCOM JUCKETHI.

Tem ad Mooenuposanue u ghopmanuzayus

MopnenupoBanue. @opmanbHas U HedopmanbHas TOCTAaHOBKA 3a/layu.
OCHOBHBbIE IPUHIUIBI (hOpPMaTU3ALUH.

[lonarue 00 wuHGOPMAIMOHHON TEXHOJIOTMM pEIICHUs 3ajlady. OTalbl
penieHusl 3aJjaud Ha KOMIIBIOTEpE: IOCTAHOBKA 3aJauM, MOCTPOEHUE MO/IENH,
pa3palboTKa alropuTMa U MporpaMmmbl, OTIAJAKA U UCIIOJIHEHUE MTPOrPaMMBbl, aHAIU3

pe3yabpTaToB. KOMIBIOTEPHBIN 3KCIEPUMEHT.

OCHOBHBIETIOHSATHUS :
MoaenupoBaHue,hopManu3amus, iHGOpMaIIOHHAsT ~ MOJIeb,  HWH(POPMAIMOHHAS
TEXHOJIOTHS PEIICHUS 3a/1a4, KOMIIBLIOTEPHBIA SKCIICPUMECHT.
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Tem a5. Ancopummst u ucnoinumenu

[lonsiTue anropuTma, MpUMEpPHl AITOPUTMOB. VICHOTHUTENH aITOPUTMOB.
Cucrema  komana  ucnojHutens. Ilpumepsr  ucnomnurenedn  ("Pobot",
"Uepenamika").

CpoiictBa anroputMoB. DopMalibHOE HCIIOJIHEHHE aJITOPUTMOB.
Bo3moxHOCT, aBTOMAaTH3allMM  JESTEIBHOCTH 4YEJIOBEKa Ha OCHOBE
JITOPUTMOB.

CpencTBa mpencTaBlICHUS U 3alUCH AITOPUTMOB(AJITOPUTMUYECKUN SI3BIK,

OJIOK-CXEMBI).

OCHOBHBIE aNTOPUTMUYECKHUE KOHCTPYKIMH (LIMKJI, BETBIEHUE, MMPOLEAYpa U
T.J1.) ¥ UX UCTIOJB30BaHME ISl TIOCTPOCHHS allTOPUTMOB. brubinoTeka alnropuTMoB.

[IpencraBierne o cHCTEMax MPOTPAMMHUPOBAHHS: COCTaB, Ha3HAUYCHHE
KOMITOHEHTOB. 3HAKOMCTBO C OJHHM U3 SI3bIKOB MporpaMMupoBaHus. OCHOBHbBIE
CTPYKTYphI HaHHBIX. [IpucBamBanue. [lepemennas: ums, Twr, 3HadyeHWe. MacCuB:
UMs, TUT JaHHBIX, pa3MEPHOCTh. DYHKIUHU, TOMPOTPAMMBI.

[IlpakTuueckue padoOTHI

1.TToctpoeHne OIIOK-CXEMBbI aJITOPUTMA, 3aMUCAHHOTO HA ECTECTBEHHOM

SI3BIKE.

2.1TomaroBoe  WCMOJMHEHWE AaJITOpUTMa JUIA  UcHomHHTens "Pobot"

nnu''Yepenamka'.

3.KonupoBanue 3amaHHOTO B BUJIE OJIOK-CXEMBI ajiropuTMa Ha
SI3BIKE

[nporpaMmMHupOBaHus, BBOJA U NCIIOJTHCHHC HOqueHHOﬁ IIporpaMMmeal.

T em a 6. Hugpopmayuonnsvie mexunonozuu

6.1. TexHonorun 00pabOTkM TekcTa M rpaduku. TeKCTOBBIM peaakTop:

Ha3Ha4YeHHe, OCHOBHble (PyHKUMU. PemaxTupoBanue u (popmaTupoBaHHE TEKCTA.
Boibop mpudra. Pazauunble ¢gopMarbl TEKCTOBBIX (DAMIOB  (JOKYMEHTOB).

KomupoBku pycckux 0ykB. [lapameTpsl neqaru.
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I'padmueckue pemaktopsl. OCHOBHBIE MHCTPYMEHTHI, omnepauuu. [lamutpsi
nBetoB. Co3maHue W pelakTHpoBaHUE U300pakeHwid. Pasnmuunbie  Qopmatsl
TEKCTOBBIX (ailnoB (1okymMeHTOB). [leuaTs rpaduueckux (haiios.

OCHOBHBIC MOHSATH . TEKCTOBBIN peaKkTOp, TpadudIeCcKuil peaaKTop.

[IlpakTtuueckue paboOTH

1.PegaktupoBanue u  (QopMaTHpOBAHUE 3aJaHHOTO TEKCTa, BBHIOOP

napameTpoB mpudra.

2.1IpeoOpazoBanue popmara TecToBoro ¢aiina (HI0KyMeHTa).

3.PenaktupoBanue 3aaHHOTO HW300paXKEHHs] C HUCHOJIb30BAHUEM
Pa3IMYHbBIX
WHCTPYMEHTOB U OIEPALIHN.

4.1IpeobpazoBanue popmara rpapuyeckoro ¢aiaa 1 ero HaJIUuTPbl LIBETOB.

5.Pacneyarka TekcToBOro wuiau rpaduyeckoro (aiga Ha IPUHTEPE C
3aJJaHHBIMU TTapaMeTpaMH MeYaTH.

6.2 TexHo0rnss 00padbOTKHU YUCIOBONM MHMOOPMAIIHN

OneKkTpoHHbIE TAOMUIBI: HA3HAYEHHE, OCHOBHBbIE (YHKIHMH, HACTPONKa
tabnui. CTpyKTypa HJIEKTPOHHBIX Tabnuil (cTpoka, crosber, sueiika). Turmbl
(uucna, dopmyibl, TeKCT) W (opmaT NaHHBIX. BBIUMCICHUS C HCHOJIb30BAaHUEM
cTaHAapTHhIX (GyHKUMWA. PenaktupoBanue cTpykTypbl Tabmuipsl. IlocTpoenue
nuarpamm. Vcronb30BaHNe IEKTPOHHBIX TAOJIULL )1 PEILICHUs 3a1ay.

OCHOBHbBIE NMOHSITHS: IJICKTPOHHBIE TAOIUIBI, aAPEC TUECUKH, TUIBI U
(dbopmar JaHHBIX, CTAaHAAPTHBIE (YHKIIMH.

[IlpakTuueckue paboThl

1.BBOA MaHHBIX U BHIYUCIICHUS B DJICKTPOHHOM TabJIHUIIe.

2.Pemenue 3a1aun Ha MOCTPOCHKE TpadrKa B SIEKTPOHHBIX TaOJIHIIAX.

6.3. TexHoJIOTHMd XpaHEHWS, IOUCKA W COPTUPOBKU WHOOPMAIAHU

Cuctematuzanus U xpaHeHue wHbopMmanuu. basel JaHHBIX, TPUHIUIIBI UX
IIOCTPOCHHUS U
dbynkuuonupoBanus. [IpeacTaBieHne o cucTeMax yrpaBieHHS 0a3amMHu JaHHBIX

(CYBH). dopma mpencrabieHuss 0a3 gaHHbIX (Tabnuia, kaptoreka). Beog u
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penaktupoBaHue 3anuceid. COpTUPOBKA U MOUCK 3anuced. VI3MeHeHue CTpyKTYphI
0a3pl JaHHBIX.

OcCHOBHBIE MOHATHUA: 0a3bl JaHHBIX, TAOJINIIA, KAPTOTEKA, YIIPABICHHUE
0a30i JaHHEBIX.

[IpakTuuyeckue padboTh

1.BBoj 1 pegakTHpOBaHUE 3aMKceil B 0a3e JaHHBIX.

2.VI3MeHeHne CTpyKTyphl 0a3bl IaHHBIX.

3.CopTupoBKa 3anucei B 3aJjJaHHON 0a3e TaHHBIX.

4.Tlownck 3ammcedt B 3aJaHHOM 0a3e TaHHBIX.

5.Co3ganue Oa3bl JaHHBIX '"3amucHas

KHIDKKA"

6.4. KoMbroTepHble KOMMYHUKAIINHA

[lepenaua wHpopmanuu. JIMHUU CBS3M, WX OCHOBHBIE KOMIIOHEHTHI |

XapaKTePUCTHKHU.

KommbroTepHble TeNeKOMMYHHUKAIMKA: Ha3HAYeHUE, CTPYKTYpa, PECYPCHI.
JlokanmpHble W T00anbHBIE  KOMIIbIOTepHBIE ceTH. (OCHOBHBIE  YCIyTH
KOMIBIOTEPHBIX CETEH: OJIIGKTPOHHASs T0YTa, TEIeKOHPEpeHInH, (ailioBbIie
apXHBBI.

I'uneprexcr. OcHobl TexHoorun World Wide Web.

Cetb Untepuer. Undopmarmonnsie pecypcesl. [louck nndopmaruu.

OCHOBHBIE TOHSTHSA: KOMIBIOTEPHBIE CETH, MOJEM, DJIEKTPOHHAS
nouta, TeiekoHpepeHuy, QaioBerii apxus, TexHoiorus World Wide Web,
HHTEPHET.

[IpakTuueckue paboThl

1.Tlepenaua v moxyueHUE COOOIICHUMN 10 AIEKTPOHHOM MoUTe.

2.Tlouck napopmanmu B riodaasHOM cetn UHTEepHET.

TPEBOBAHUA K YPOBHIO IIOJTOTOBKH 110 HH®OPMATHKE
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1. Uadopmarus 51 MH(GOPMALIMOHHBIC

IIPOIIECCHI.

Yyamuecs TOMKHBI:

*MPUBOANTH MPUMEPHI MOYUYEHUS, TIEpeladul U 00paboTku WHMOpMAIUu B
JIESITEIIbHOCTH YEJIOBEKa, YKHBOU MIPHUPOJIC, OOIIECTBE U TEXHUKE;

*uMeTh TpencraBieHHEe 00 HMHPOPMAIMOHHBIX OCHOBAaX IPOIIECCOB

yIpaBICHUS.

2.1lpencraBiennu  uMHGOpPMAIIUU

VYyamuecs: J0KHBIL:

*3HaTh (DYHKIUU s3bIKA KaK CII0c00a IpeacTaBieHus HHGOpMAIUK;

* yMETh MPEJCTABIATh BEICKa3bIBAHUS, HCTIONIBL3YS JJOTUYECKUE OTICPAIIHH;

* 00BSACHATH MPUHITUTIBEI KOAUPOBAHUS WH(DOpMAIUH;

* NEPEeYUCIATh  OCOOGHHOCTH M  TMPEUMYIIECTBA  JBOMYHOM  (OPMBI
npeacTaBIeHUs HH(OPMaLIUK;
* 3HATh OCHOBHBIE €IMHUIIBI U3MEPEHUs KolrdecTBa MH(pOpMaIu; * pemarb

3aJ]a4M Ha OTpe/ieNieHNe KOTUYecTBa NH(OpMAIIUH.

3. KoMnrwTeEp

Yuammecs

JTOJIKHBI:

*3HaTh 0011YI0 (PYHKIIMOHAIBHYIO CXEMY KOMIIBIOTEPA;

*3HaTh Ha3HAYEHHE U OCHOBHBIE XapaKTEPUCTUKU YCTPONUCTB KOMITbIOTEPA;
* * ymerp paborateb ¢ (aittamu  (co3maBaTh, KOIUPOBATh,
NEPEMMEHOBBIBATh, OCYIIECTBIISIThH MIOUCK);

*yMeTb paboTaTh C HOCUTEISIMU UH(POPMALIHH;

* yMeTh BBOJUTH HHPOPMAIIUIO ¥ BBIBOJUTH JaHHBIC,

*yMeTh TEPEUHCIATh COCTaB M Ha3HAYCHHE IPOTPAMMHOTO O00ECTICUCHUS

KOMITBIOTEPA;
* coOofaTh TMpaBWJa TEXHUKH OE30MACHOCTH, TEXHUYECKOU
AKCIUTyaTaIlii ¥ COXPAHHOCTH WH(OpMAIMu Ipu padoTe Ha KOMITBIOTEPE.
4. MopaennpoBaHHE "
dbopManuzanus

Yuammecs T0IKHBI:

*yMeTh XapaKTepU30BaTh CyIIHOCTb MOJCIIUPOBAHUS;

*MPUBOAUTH MPUMEPHI (HOPMATM30BAHHOTO OINMUCAHUS OOBEKTOB U
MpOIIECCOB;, YMETh CTPOUTH MpocTeiine WHGOPMAIIMOHHbBIE
MOJICIIH;

*3HaTh OJTanbl HMHMOPMALMOHHOM TEXHOJOTMM pEUIeHUs 3aJad C

UCIIOJIb30BAaHUEM KOMITbIOTEPA.

5. AIropuTMBI 51

UCIIOJTHUTEIU

Yyamuecs: JOJIKHBL:

* IPUBOJIUTH TIPUMEPHI ATOPUTMOB;

* IepeunCIsTh CBONCTBA AITOPUTMA,
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*3HaTh OCHOBHBIE AJITOPUTMHYECKHUE KOHCTPYKIIMA W YMETh HCIOJb30BaTh
UX JIJISl TOCTPOSHUS AITOPUTMOB;

*yMETh ONPEACNISITh BO3MOXHOCTD MMPUMEHEHUS UCTIOTHUTENS ISl PEIICHUS
KOHKPETHOM 3a7]a4¥ 110 CUCTEME €TI0 KOMaH]T;

*yMeTb CTPOUTb M HUCHOJHATH aNTOPUTMBI IS y4eOHBIX
ucnoiaauTenei(tumna "Yepenamxka", "Po6ot" u T.11.);

* yMeTh 3alUChIBATh HA yUeOHOM JITOPUTMUYECKOM SI3bIKE (MK
S3BIKE TIPOTPAMMHUPOBAHHUS) aJITOPUTM PEILICHUS ITPOCTON 3a/1auHu.

6. HdbopMamoHHbIE TEXHOJIOTUH

6.1. TexHomoruss oOpabOTKHM TEKCTa H

rpaduku

VYyammecs TOJKHBI:

*yMeTh TNPUMEHATh TEKCTOBBIA pemakTop isi Habopa
peIaKTUPOBAHUS ¥ (OPMATUPOBAHUS TEKCTOB;

*YMETh MNPUMEHATH TpapUUECKUdl peaakTop Mg CO3JAaHUs H
penakTUpOBaHUs U300paKEHUI.

6.2. TexHomorus 0OpabOTKH  YHUCIOBOM

uHbopMaIuu

VYyanuecs 10KHBIL:

* MMETh TPeJICTaBlIEHUE O pabOTe C AJICKTPOHHBIMU TAOJIHUIIAMU;

*3HaTh THUIIBI 33]1a4, PEIIAEMbIX C TTOMOIIIBIO AIEKTPOHHBIX TAOJHII.

6.3. TexHomorus XpaHEHHUs, IIOUCKA U COPTUPOBKHU

uHbopMaIuu

VYyammecs DO KHBI:

*UMeTh MpeJICTaBICHUE 0 paboTe ¢ Oa3aMu TaHHBIX;

*yMeTh co3/1aBaTh NpocTeire 0a3pl JaHHBIX (THNA "3anucHas KHIKKA'");

* yMETh OCYIIECTBIISITH COPTUPOBKY M ITOUCK 3aITUCEH.

6.4. KommbroTepHsie

KOMMYHUKAITAH

VYyammecs TOIKHBI:

*3HaTh HA3HAUYCHHE W BO3MOXXHOCTH KOMITBIOTEPHBIX CETEH pa3IHMYHbIX

YPOBHEW;

*OmMUChIBaTh ~ OCHOBHBIE  BHUJIbI  WH(MOPMAIIMOHHBIX  YCIYT,
MPEIOCTABIISIEMbIX KOMITBIOTEPHBIMU CETAMH;

* 00BSACHATH OCHOBHBIC TTPUHITUIIBI TEXHOJIOTUU TTOUCKA MH(GOPMAIIMHN B CETU

HNnTepHer.
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3. YCJIOBUS PEAJIM3AIINA PABOYEHN ITPOT'PAMMBI YYEFHOM
JAUCHUIIJIMHBI
3.1. TpeboBaHus K MaTEpUATBLHO-TEXHUYECKOMY 00ECIICUEHUIO

MaTtepuajJbHO-TEXHUYECKOE o0ecnevyeHue TN CIUIINHBI

3aHATHS 110 JUCHUITIINHEC «MatemaTuka» npeamnojararoT UCIoJb30BaHUC U
HaJIU4uce:

-ay IUTOpUN
-BUJI€0-ayAMOBHU3yaJIbHBIE CPEICTBA O0YUEHHUS
-[IPOEKTOP

-HaI‘JISIIlele mocoous: KpOCCBOPAbI, KOHCIICKTHBI HGKHHﬁ, CIIUCOK JINTCPATYPbI
II0 TCMaM.

3.2. UudopmaiimonHoe o0ecreueHre peain3anuu TUCIUILINHBI

JlonmoTHUTe IbHAS JIMTepaTypa:
1. Bupxrodg¢ I'. Maremaruka u ncuxonorusi. Mocksa, Cos. paauo, 2001.
2. I'mnbne B. 3epkanpabiii Mup. Mocksa, Mup, 2007.
3. 'mmenepman FO.W. 3akon u cioydaii. HoBocubupck, Hayka, 2001.
4. Komanty M. Muoroo6pasue reomerpuu. M., 3uanue, 2007.
5. Kononuyk E.A., CmupHoBa A.b. [Ipaktuueckue paboTsl 10 UHPOPMATUKE
JUISl CTYJIEHTOB I'YMaHUTapHbIX (akyapTeToB. ExaTepunOypr, 2004.
6. CTuiin B MaTeMaTHKe: COLUMOKYIIbTYpHas ¢punocodus mareMatuku. [lox pen.
AT'. bapa6amesa. CI16., PXT'U. 2008.
7. Ctroapt U. Taitasl karactpodsl. Mocksa, Mup, 2002.
8. Tanees B.A. Ot xuBonucu k nNpoekTuBHOM reometpuu. Kues., Buia
mkoJja, 2004.
Q. Typeuxkwuit B.SI. Maremaruka. ExkatepunOypr,2001.
1O0.®pancuc k. Kankka ¢ kapTuHKaMH 1o Tonosioruu. Kak pucosarts
MareMaTu4yeckue KkapTuHku. Mocksa. Mup, 2003
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MeToanueckue PEeKOMEHAALNMA IIPpeEnnoaaBaTeJIro
qDYHI[aMCHTaHBHOCTB IIOATOTOBKH B o0JlacTH MaTEeMaTHKH M I/IH(I)OpMaTI/IKI/I

BKJIFOYaeT B ce0S JOCTAaTOYHYIO OOIIHOCTh MAaTeMaTHYECCKUX TOHATHA U
KOHCTPYKITUH, 00CCTICUNBAIONTYIO IMUPOKUN CIIEKTP WX MPUMEHUMOCTH, TOYHOCTh
(GOpMYyJIMPOBOK MaTEMaTHYECKHX CBOMCTB H3Y4aeMbIX OOBEKTOB, JIOTHUECKYIO
CTPOTOCTh H3JIOKEHUS MAaTeMaTHUKH ¥ HWHPOPMATUKH, OINMUPAIONIYyIOCS Ha

aHCKBaTHBIﬁ COBpGMGHHBIﬁ MaTEMaTHUYECKUH SI3BIK.

[Iporpamma ompenensier oOmMIl O00bEM 3HAHUN, a HE IOCJIEN0BATEIHLHOCTh
u3ydeHus: TeM Kypca [locTpoeHne CoOOTBETCTBYIOMNUX KYyPCOB JOJIKHO MTPOBOIUATCS
TakK, 4TOObl y CTYJIEHTa CIOXKUJIOCh IIEJIOCTHOE MpPEJICTaBlIieHHEe 00 OCHOBHBIX
dTamax CTAaHOBJICHUS COBPEMEHHOW MaTeMaTHKU W WHOOPMATHKUA U UX CTPYKTYpE,
00 OCHOBHBIX MAaTEMaTUYECKUX MOHATUSIX U METO/aX, O POJIA U MECTE MaTeMaTUKU

¥ MH(OPMATHKHU B Pa3IMYHbIX CPEepax YeIOBEUECKON JAESITEIbHOCTH.

MeTOIII/I‘leCKI/Ie PEKOMEHIAIUNA 10 OpPraHM3alliu CaMOCTOSITEILHOM paﬁoTbI

CTy/leHTa

[IpomexxyTouHasg arrectauus MPOBOAUTCA B (OPME TECTOB, CaAMOCTOSATENbHBIX,
MIPOBEPOYHBIX pabOT, TUKTAHTOB (110 10-15 MHHYT) M KOHTPOJILHBIX PabOT B KOHIIC
JIOTMYECKH 3aKOHYEHHBIX OJIOKOB yueOHoro matepuaina. Mrtorosas arrecTamus
IPEeayCMOTPEHA B BUJIE UTOIOBOW KOHTPOJIbHOM pabOThI

OcHoBHas JuTEpaTypa

AJITEBPA 9,10 knacc
yuebunuk "Anre6pa" JI.C.Atanacsan;
Mep3ansk AT., lfononckuit B.b.,dxup M.C
YuyeOHBIEe OCOOMSA:
1. Marematuka: (cripaBouHble u3ianus). Mocksa,1996r.
2.TonKOBBII CIIOBApPh MO BBIYUCIUTEIBHBIM CUCTEMAM.
[Ton pen. B. Mnnunryotepa u ap. Mocksa, 1990r.
3.Jleeun A. «KpaTkuii cnpaBoyHUK paboTe HE KOMIbloTepe». MOockBa,
2002r.
4. DuryproB B.D. «1BM PC» (nns monb3oBarensi, Kpatkuil kypc). Mocksa
2002r.
5. Kypun A. A. «Yuumcs pabotaTh Ha KombloTepe». Mocksa, 2002r.

35



4. KOHTPO.Ib U OIIEHKA PE3YJbTATOB OCBOEHUS YUYEBHON

JAUCHUIIJIMHBI
Pe3yabrarsl IToxka3zarenu ouenku | @opma
o0yueHHsI: yMEHHUSA, | pe3yJabTara KOHTPOJISI U
3HAHMA U 001IHue OLICHUBAHUA
KOMIIeTeHIIUH
N3yuenue pacUIMpPUTh U MPaKTUYECKHUE 3aHATHUS 1O
peaIMeTHON 00macT | 0000IIUTH CBEICHUS O | KapTOouKaM, paboTa ¢ y4eOHHKOM,
«Maremaruka» CTENEHSX; MO3HAKO- CaMOCTOSITeNIbHbIE PaOOTHI
JOJKHO OOECIIEUUTD: | MUTh YUaIIUXCS C OtpaboTka HaBBIKOB BBOJAA
c()OPMHPOBAaHH | MOKA3aTEIbHOM, uHbOopMaIuu C MOMOILBIO
OCTb MPEJICTABICHUM | JIOTapU(PMUUECKON U | KJIAaBUATYPHI (kKIaBUaTypHBIA
0 COLIMANIbHBIX, CTEIEHHOU TpeHax€Ep).OTpaboTka HABBIKOB
KYJBTYPHBIX U GYyHKUMAMH, UX paboTHI c rpaguuecKkum
HMCTOPUYECKHX CBOWMCTBaMU U uHTEep(deiicom (MBIIIb).
(dakTopax rpagukaMu; HAyYUTh Onpenenenue
CTaHOBJICHUS MIPUMEHSATh CBOMCTBA | HHPOPMALIMOHHOMN E€MKOCTH
MaTE€MaTHUKH U JUTSL pelIeHust pa3IMYHBIX HOCHUTEJIEH
UH(OPMATUKY; MOKa3aTeNbHbIX U uH(pOpMaMU.  MOJEIMPOBAHUE,
c(OpMHPOBaHH | JOrapu(pMUUECKHUX bopmannzanus,
OCTb OCHOB YpaBHEHUH U UH(pOpMaIMOHHAS MOJENb,
JIOTUYECKOTO, HEPABEHCTB. UHPOPMALlMOHHAS ~ TEXHOJIOTHUS
QITOPUTMHYECKOTO U HAy4NTh pelieHus 3a1ad, KOMIIbIOTEPHBIM
MaTEeMaTHYECKOIro HaXOJUTh DKCIIEPUMEHT.
MBIIJICHUS; IIPOU3BO/IHBIE B dopMupoBaHue JUCKETHI,
c()OPMHUPOBAHH | CiIydYasX, HE CO3JaHUE CUCTEMHOM
OCTb YMEHUM TpeOyIOMUX nucketbl.Pabotacdaitnamu:komup
IPUMEHSATH IPOMO3JIKHX OBaHUE,IEPEHUMEHOBAHNE, Y JAJICH
NIOJIyYEHHBIC 3HAHUS | BBIKJIAJIOK. e MlHCcTausuyss  IporpaMMHOTO
IIPU pELIEHUU (dopmupyrorcs IPOIYKTa Jleuenue
pa3IMYHBIX 33]1a4; npeacTaBieHus 00 «3apAKEHHON"  KOMIBIOTEPHBIM
C(OPMUPOBAHH | OCHOBHBIX CIIy4asix BUPYCOM JIUCKETBHI.
OCThb Hpe,Z[CTaBJ'ICHI/Iﬁ B3aMMHOTI'O PacCIIO- PGI[aKTI/IpOBaHI/Ie u
O MaTCMaTHKEC KaK JIOKCHHA IIPAMBIX U (bOpMaTI/IpOBaHI/Ie 3aIaHHOTO
qacTH IIOCKOCTEH - TEKCTa,  BBIOOp  MapaMeTpoB
06mequ0BequK0ﬁ IMPpUHAOJICKHOCTH, H_IpI/I(l)Ta. Hpe06p330BaHHe
KyJbTYypBI, nepeceyeHus, dbopmara  TecroBoro  (aiina
YHUBEPCAIBHOM NapaJyIeIbHOCTH - U (1OKyMeHTa).
A3BIKC HAYKH, YMCHHUC paCIiO3HABATh PeI[aKTI/IpOBaHI/Ie
IT0O3BOJIAIOIEM 9TH C1ydan Ha 3aJJaHHOTO N300paKeHUS Cc
OIIUChIBATh " MOACIIAX U YCPTCIKAX, UCIIOJIBE30BAHUEM pa3sIAYHbIX

M3Yy4aTh peaJibHbIC

Ha IpUMepax
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MpouecCChl U
SABJICHUA.

OKpY KarolIeu
00CTaHOBKH. J1aBaTh
JOCTATOYHO
HaIrJISIAHY IO
WJUTFOCTPALIAIO CBOUX
pacCyXICHUH,
HE00s13aTeIbHO
HCIIONIb3YS TIPU 3TOM
MpaBujIa MOCTPOCHUS
MIPOEKIIMOHHOTO
yepTexka. ITO JOJIKEH
OBITH CKOpEe PUCYHOK,
4eM YepTexk

WHCTPYMEHTOB U
[IpeobpazoBanue
rpaduyecKoro

NAJTATPHl  1[BETOB.

OIIEepALUN.
dhopmara

daiina u  ero

Pacneuatka

TCKCTOBOI'O HJIN Fpa(bI/ILICCKOFO

¢aiina Ha npUHTEpE C
napaMeTpaMu nevaT.

3aJJaHHBIMH
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