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IMNOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBis€TCd OJHUM H3 OINOPHBIX KYpPCOB OCHOBHOIO OOLIEro
oOpa3oBaHMs: OHa 00ECIeUnBaET U3YUCHHUE APYTUX JAUCLUUIUIMH, KaK €CTeCTBEHHO-
HAayyHOro, TaK ¥ TyMaHUTAPHOIO LIHMKIOB, €€ OCBOECHHE HEOOXOAUMO MJis
IPOJ0JKEHUs 00pa30BaHus U B MOBCEIHEBHOM >ku3HU. Pa3BuTre y oOyuaromuxcs
HAy4YHbIX MPEJICTABICHUN O TMPOUCXOKIACHUM M CYLIIHOCTH allreOpanyecKux
abcTpakiui, cnocobe OTpakeHHs MaTeMaTUYeCKOM HAyKOM SIBIIGHUH U MPOILIECCOB
B MpUpPOJE U OOIECTBE, POJIU MaTeMaTHUYECKOrO0 MOJECIUPOBAHMS B HAyYHOM
NO3HAaHUM U B IIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUYHOTO MUPOBO33PEHUS
¥ Ka4e€CTB MBIIIJICHUS, HEOOXOIMMBIX JJIs aJanTallid B COBPEMEHHOM HU(POBOM
oOmectBe. M3yuenue anreOpbl oOecleuyMBAET pa3BUTHE YMEHHs HAOIIOJaTh,
CpaBHMBaTh, HAaXOAWTb 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOU JICHCTBUSL M BBIBOJMBI,
(dopmynupoBath yTBepKAeHUI. OCBOEHUE Kypca anredpbl 00eCeurnBaeT pa3BUTUeE
JIOTUYECKOTO MBIIUICHUS OOYYalolMXCs: OHU MCHOJBb3YIOT JAECIYKTUBHBIE U
MHAYKTUBHBIE pacCyXJeHus, 0000IeHNe 1 KOHKPETU3aIHio, abcTparupoBaHue u
ananoruto. OOyuenume  anrebpe  TpenanonaraeT  3HAYUTENBHBIA  O0BEM
CaMOCTOSITENIbHOM  J1€ATEIbHOCTH OOYyYarolUXCsl, IO03TOMY CaMOCTOATEIbHOE
pelIeHue 3a7a4 SIBIsieTCs peaju3aluen 1eaTeIbHOCTHOTO MPUHIINIA 00YYEHUS.

B crpyktype mnporpammbl yueOHOro kypca «Anredpa» uisi OCHOBHOTO
o0miero o6pa3oBaHHusi OCHOBHOE MECTO 3aHHUMAIOT COJEPKATEIbHO-METOANYECKHE
auHuK: «Yucna U BeIYMCIEHUSY, «ANreOpandeckue BhIpaKEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxkgas U3 3THX colepiKaTeabHO-METOIUYECKUX
JIMHUM Pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3YUYEHUs Kypca, B3aUMOJCHUCTBY C
JpPYTUMHU €ro JuHusAMU. B Xozme wu3ydeHus ydyeOHOro Kypca oOydarouumcs
IPUXOJIUTCS JIOTHUECKH PacCy’KIaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3W ¢ 3TUM B mporpaMMy Y4eOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOPbIE OCHOBBI JIOTMKM, NPEJCTaBICHHBIE BO BCEX OCHOBHBIX pasjernax
MaTeMaTU4eCKOro o0pa3oBaHusl U CHOCOOCTBYIOIIUE OBJIAJCHUIO OOYyYaIOIIUMUCS
OCHOB  YHUBEpCaJIbHOro Maremaruueckoro s3bika. CopepxarenbHol U
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOTO Kypca «Anredpa» SBISETCA €ro
UHTETPUPOBAHHBINA XapakKTep.

Conepxxanue nuHUM «Yucna M BBIYUCICHHS CIYKUT OCHOBOM ISt
JANbHEHMIIEro U3y4YeHUss MaTeMAaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyYarOIIMUXCS
JIOTUYECKOT0 MBIIUICHUS, (OPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpPUTMaMU, a
TaKKe MPUOOPETEHUIO MPAKTUYECKUX HAaBBIKOB, HEOOXOAMMBIX JJIsi IOBCEAHEBHON
KU3HU. Pa3BUTHE NMOHATHSA O YMCIIE HAa YPOBHE OCHOBHOI'O 00OILIEro oOpa3oBaHus
CBS3aHO C pAIMOHAIBHBIMU M HPpAIMOHATBHBIMU YHCIaMHU, (HOPMUPOBAHHUEM



MPEJICTABICHUM O JIEMCTBUTEILHOM YMCJE. 3aBEPUICHUE OCBOCHMUS YHCIOBOU
JIMHUU OTHECEHO K CpeiHeMY 00111eMy 00pa30BaHMUIO.

CopnepxaHue IByX anreOpandecKkux JIMHUN — « AJITeOpanyecKue BhIPAKCHUS
U «YpaBHEHUSI U HEPABEHCTBA» CIMOCOOCTBYET (DOPMUPOBAHUIO Yy OOYHAIOUIUXCS
MaTEMaTUYECKOTO armapara, HeOOXOJAMMOTro /i pelieHUs 3aJad MaTeMaTHKH,
CMEXKHBIX TMPEIMETOB U IPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 00ImIero oOpa3oBaHus Y4YeOHBIH MaTepual TPYNIUPYETCS BOKPYT
palMOHANIbHBIX BhIpaKeHUN. AnreOpa JEMOHCTPUPYET 3HAUEHHUE MAaTEeMaTUKHU KakK
SI3bIKA I TIOCTPOCHUSI MATeMAaTUYECKUX MOJIENICH, OMUCAHUS MPOIECCOB H
SBJICHUM peanbHOTO MHpa. B 3amaum oOydeHust anreOpe BXOIAT TakxKe
nanbHeilee pa3BUTHE AJNTOPUTMUYECKOTO MBIIUICHUSA, HEO0O0XO0AUMOro, B
YaCTHOCTH, JJIsI OCBOCHHSI Kypca HWH(POpPMATHKHU, W OBJAJEHHUE HaBBIKAMHU
JNEIYKTUBHBIX paccyxkaeHui. [IpeoOpaszoBanrne CUMBOJIBHBIX (DOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUS, CHOCOOHOCTEH K MAaTEMAaTHIECKOMY TBOPYECTRY.

Conepxanue GyHKIHOHATHHO-TPAPUIECKON TMHUM HAIIEJICHO Ha MOJy4YeHUE
oOy4JaronMMucs 3HaHU 0 (PYHKIMSAX Kak Ba)KHEHIIEH MareMaTHuecKol MOojenu
JUISl OTIMCAaHUsSI U UCCJIeI0BaHUsI PA3HOOOPA3HBIX MPOIECCOB U SIBICHUM B MPUPOJIC
u obOmectBe. M3yueHne marepmana CIOCOOCTBYET PA3BUTHIO Y OOYyYaOIIUXCS
YMEHHSI UCIIOIb30BaTh PA3IMUHbIE BbIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CJIOBECHBIC, CHUMBOJHUYECKHE, Tpaduueckue, BHOCUT BKJIal B (HOpMHpPOBAHHE
NpEACTaBICHUM O POJIM MATEMATHUKHU B PA3BUTHUU IUBUIIN3AIMHU U KYJIbTYPBHI.

CornacHo ydeOHOMY IUlaHy B 7-9 kjaccax H3ydaeTcsi y4eOHBIM Kypc
«AnreOpa», KOTOPBIM BKIIOYAECT CIEAYIONIME OCHOBHBIC Pa3/eNibl COACPKAHUS:
«Yucna ¥ BBUHUCICHUS», «ANreOpanueckue BBIPAKCHUS», «YpaBHEHUS U
HEpaBEHCTBa», « DyHKINW.

Ha uzyuenue yuebHoro kypca «Anredpa» orsogutcs 306 yacoB: B 7 Kiacce
— 102 gaca (3 4gaca B Hemento), B 8 kimacce — 102 gaca (3 yaca B Heaemnro), B 9
kiacce — 102 yaca (3 yaca B Hezenio0).



COJEPXAHUE OBYUYEHUA

7 KIIACC

Yucia 1 BBIYMCICHUSA

Jpobu OOBIKHOBEHHBIE W JECSITHYHBIC, TIEPEX0i OT OJHON (HOpPMBI 3amucu
npobeit k apyroil. IloHsTHe palnMOHAIBHOTO 4YHCJA, 3aluCh, CpPaBHEHHE,
yHOpSAJOYMBAHUE  pALMOHANBHBIX uuceld. ApudmeTndeckue JEUCTBHUS C
palMOHAIIBHBIMYA 4MciamMu. PemeHue 3aga4 U3 peaybHOM IPAKTUKHA HA 4acTH, HA
TpoOH.

Crenenb C HaTypaJibHbIM TIOKa3aTeJeM: OIpeiesieHne, MNpeodpa3oBaHue
BBIPAKEHUI HA OCHOBE OIpENeNeHus, 3auch OonbImX uncen. [IpoueHTsl, 3anuck
IPOLIEHTOB B BUJE IpoOU U JpoOM B BHJE MPOLEHTOB. Tpu OCHOBHBIE 3a/1a4d Ha
IIPOLICHTBI, PELICHUE 3a7a4 U3 PEaIbHON IIPAKTHUKHU.

IIpuMmeHeHne NPU3HAKOB  JIEIUMOCTH, PA3J0KEHUE HA  MHOXKHUTEIU
HaTypaJIbHBIX YUCET.

PeanbHble  3aBUCHMMOCTH, B TOM  4ucile 1@psMas ©  oOpaTHas
IPONOPLIHUOHAIBHOCTH.

AuredpanvecKkue BbIPpAKEHUA

[IepemeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAXKEHUS ¢ IepeMeHHOU. [lomycTumble
3Ha4YeHUs NepeMeHHbIX. [IpeacTaBneHrne 3aBUCUMOCTY MEXKY BETUYMHAMU B BHUJIE
dopmybl. Beruucnenus no popmynam. IlpeodpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIpAKEHUS, TMpaBuja MpeoOpa3oBaHUsI CYMM U
IPOU3BEJICHUH, TpaBUIa PACKPBITUS CKOOOK U MPUBEIEHUS TOJOOHBIX ClIaraeMbIX.

CBOIICTBA CTENEHU C HATYPAIbHBIM MOKA3aTEIEM.

OnHowiensl 1 MHOrowieHbl. Crenenp MHOrowieHa. CioKeHue, BbIYUTAHUE,
YMHOXEHHE MHOTOWICHOB. POpMyJbl COKpPAIIEHHOIO YMHOXEHHS: KBaapar
CyMMBI M KBajpaTr pasHocTtu. Popmysia pa3HOCTH KBaaparoB. Pazmoxenue
MHOI'OYJICHOB Ha MHOKUTEJIN.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHHMs, IpaBuUiia NpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCUJIBHOCTh YPABHEHUM.

JluHenHOE ypaBHEHHE C OJHOW MEPEMEHHOM, YHUCIO KOPHEW JIMHEHHOIO
YpPaBHEHHMSI, pEILICHHE JIMHEWHBIX ypaBHEeHUU. CoCTaBIE€HHWE YpPaBHEHHM MO
YCJIOBHIO 3a7jaui. PeneHrne TeKCTOBBIX 3a/1a4 C IOMOIIBIO YPaBHEHUIA.

JIuneiiHOe ypaBHEHUE C IBYMsI IEPEMEHHBIMU U ero rpaguk. Cucrtema AByX
JIMHEWHBIX yPAaBHEHHMM C AByMs NEPEMEHHBIMHU. PemieHue cucrem ypaBHEHHU
crocoboM mMoACTaHOBKH. IlpuMepsl pemeHus: TEKCTOBBIX 3a7ad C IMOMOUIbIO
CUCTEM YpPaBHECHUM.



DOyHKIMHA

Koopannara Touku Ha npsamoil. YncnoBele IpoMexyTKU. PacctossHue mexny
JIBYMS TOYKaMU KOOPJAMHATHOU MPSIMOM.

[IpsamoyronbHast cucteMa koopauHat, ocu Ox u Oy. Abciucca U opAnHaTa
TOYKH Ha KOOPJAMHATHOM I0cKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYITaAMHU.
Urenune rpadukoB peanpHbIX 3aBucuMocTed. Ilonstue ¢ynkuuu. [paduk
¢bynkuuu. CoiicTBa GyHkuuil. JInnelinas pynkuus, e€ rpapuk. ['paduk GyHxmum
y = |x|. I'paduueckoe pemieHre JIMHEWHBIX YpPaBHEHUW W CHUCTEM JIMHEHHBIX
YPaBHEHHM.

8 KIIACC

Yuciia 1 BBIYUCTICHUSA

KBagpatueiii kopenb u3 uucia. [loHarue o0 uppalMOHAIBLHOM YHCIIE.
Hecstuunbie TpUOIMKEHUST UppAlMOHAIBHBIX yucen. CBoiicTBa apuMeTUIECKUX
KBa/IpAaTHBIX KOPHEW U X MPUMEHEHHE K MPEoOPa30BAHUIO YHCIOBBIX BhIPAKEHUN
Y BBIUHUCJICHUAM. JIeHCTBUTEIIbHBIE YUCIIA.

CreneHb ¢ LETBIM MOKa3aTeneM U e€ cBoiicTBa. CTaHAapTHAS 3alMCh YHUCIIA.

Aure0panvecKkue BhIPaKeHU

KBagpaTHplii  TpEXwieH, pa3oKEHHE KBAJPATHOIO TpPEXWIEHA Ha
MHOXHUTEIIH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoi JpoOu.
CrnoxeHve, BBIYMTAHHE, YMHOXXCHHE, [IeJICHHE alreOpandecKux ApoOer.
PanonanbsHbIe BRIpaXEHUS U UX MPE0Opa3OBaHHUE.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opMmysia KOpHEH KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienue ypaBHEHUM, CBOASAIINUXCS K JUMHENHBIM U KBaJAPATHBIM.
[Ipocreiive qpoOHO-palMOHANbHBIE YPABHEHUSI.

I'paduueckas uHTEpIpeTalvsl YpaBHEHUI C ABYMS MEPEMEHHBIMU U CHUCTEM
JVMHEMHBIX YPAaBHEHUW C JABYMsl IE€pEeMEHHbIMH. lIpumepsl pelieHus cucrem
HEJIMHEWHBIX YPABHEHUM C IBYMsI IEPEMEHHBIMH.

Pelienne TeKCTOBBIX 3a/1a4 anreOpandecKuM CrocoooM.

HucnoBble HEPABEHCTBA U UX CBOWMCTBA. HepaBEeHCTBO ¢ OAHON NMEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOMU.
CucTteMbl JIMHEHHBIX HEPABEHCTB C OJTHOM MTEPEMEHHOM.

DyHKIMHA

[Tonsitue ¢ynkuuu. OOMACTh ONpENeNeHUs] U MHOXKECTBO 3HAYEHUU
dbynknun. CiocoOb! 3a1anust PyHKITUH.



I'padux dyukmuu. Urenue cBoiictB (ynkiuu mo e€ rpaduky. [Ipumepst
rpaduKoB QYHKIHA, OTPAKAIOIINX PEATTLHBIE TIPOIECCHI.

OyHKIMY, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYI NPOMOPIIMOHATILHBIC
3aBHCHUMOCTH, HX rpaduku. OyHkuun y = x2, y = x3, y = \x, y=|x|. [paduaeckoe
pElIEHNE YPABHEHUN U CUCTEM YPABHEHUM.

9 KIIACC

Yucaa 1 BIYMCICHUSA

PanmonansHbie yucia, UppalMoOHAIbHBIE YKCIA, KOHEUHbIE U OCCKOHEYHBIC
JecATUYHBIE ApoOor. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JEHCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHbIE JECSATUYHBIE ApoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBHUE
MEKIy MHOKECTBOM JEHCTBUTEIIBHBIX YUCENT U KOOPAUHATHOM MPAMOM.

CpaBHEHHE JICUCTBUTEIBHBIX YHCEN, apuPMETUYECKUE JIEUCTBHS C
JNEUCTBUTENBLHBIMHA YHCIIAMU.

Pa3zmepsl OOBEKTOB OKPY’KAIOIIETO MHUPA, UIMTEIBHOCTh MPOIIECCOB B
OKpY>KaroIleM MUpE.

[Tpubnmk€HHOE 3HAUECHUE BEIIMYUHBI, TOYHOCTH MPUOIMKeHHs. OKpyTieHne
yucell. [Ipuknaka u oleHka pe3yjabTaToB BBIYNCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHue. PenieHre ypaBHEHUN, CBOASAIIMXCS K JUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemieHne ypaBHEHHH, CBOASIINXCS K KBaJApPaTHBIM.
bukBanparHoe ypaBHeHue. lIpumepsl pemeHus ypaBHEHUN TPETbEU U YETBEPTOU
CTENEHEN Pa3I0KEHUEM Ha MHOKUTENU.

Pemenne npoOHO-palMOHANBHBIX YpaBHEHHMH. PereHue TEeKCTOBBIX 3a/1ad
anreOpanyecKuM METOJIOM.

VYpaBHeHuEe ¢ AByMsl NEPEMEHHBIMU M €ro rpaduk. Pemenue cuctem AByX
JIMHENHBIX YPABHEHUN C IByMs IEPEMEHHBIMHU. PellleHne CUCTEM JIByX YPaBHEHUM,
OJIHO M3 KOTOPBIX JMHEWHOE, a Jpyroe — BTOpoi creneHu. [paduueckas
WHTEPIIPETALNS CUCTEMBI YPABHEHU C IBYMS IEPEMEHHBIMH.

Perienne TEKCTOBBIX 3a/1a4 anreOpandecKuM CIioco0oM.

YucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemenne nMHENHBIX HEPABEHCTB C OAHOM IlepeMeHHOW. PemeHne cucrem
JMHEWHBIX HEPABEHCTB C OJHOW TmepeMeHHoi. KBaagpaTHble HepaBEeHCTBA.
I'paduueckas uHTEepHpeTanuss HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMS
MIEPEMEHHBIMU.

DOyHKIUU

KBagparnunas ¢ynkums, e€ rpadpuxk u cpoictBa. [lapabona, kKoopAUHATHI
BEPIIMHBI TapadOoIbl, 0Cb CAMMETPHUH MAPa0OJIbI.



Ipaduxu pynxmmit: v =kx, y=kx + b, y =k/x, y=x3, y =Vx, y = [x| , 1 ux
CBONCTBA.

YucaoBble M0CJI€10BATEILHOCTH U MIPOTPECCUH

[ToHsiTHE YHUCIOBOM MOCIEAOBATENBHOCTH. 3aJaHUE IMOCIEI0BATEIbHOCTH
peKyppeHTHOM hopMyoit u GopMyJIoH 1-Tro YiieHa.

Apudmernueckass U reoMmerpuueckas mporpeccur. PopMmysibl 7-ro 4jeHa
apu(pMETUYECKON ¥ T€OMETPUUECKOM MPOTrpecCuii, CyMMbI MEPBBIX 71 YJICHOB.

N3o0pakenne wieHOB apuMETUYECKOW M TEOMETPUUYECKOM Mporpeccui
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIA M SKCIIOHEHLMUAJIbHBIA POCT.
Cno>xHbIE TPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA [POI'PAMMDBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pe3yJabTaTbl OCBOCHHS NPOrpaMMbl y4eOHOro Kypca
«Anre0Opa» XapaKkTepU3yOTCs:

1) naTrpuoTHYeCKOe BOCIIMTAHME:

IIPOSIBJIEHUEM HHTEpPECa K MPOLUIOMY M  HACTOALIEMY POCCHUMCKOU
MAaT€MaTUKH{, LEHHOCTHBIM OTHOLIEHWEM K  JIOCTHKEHHMSIM  POCCHUMCKHX
MAaT€MaTUKOB U POCCUMCKOW MAaTeMaTH4YECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHUH B IPYIUX HayKaxX U NPUKIAAHBIX chepax;

2) rpakIaHCKoOe ¥ TyXOBHO-HPABCTBCHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U PeAU3aluU €ro
npaB, MPEICTABIEHUEM O MATEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpakIaHCKOro oOiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXAEHUIO ATHUECKUX MPOOJIEM, CBSA3aHHBIX
C MPAaKTUYECKHUM IIPUMECHEHHEM JIOCTMIKEHHM HAyKH, OCO3HAaHUEM BaXHOCTHU
MOPAJIBHO-3TUYECKUX IPUHLHUIIOB B IEATEILHOCTH YYEHOTO;

3) Tpy10BOE BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTME B PEIICHUM NPAKTHUYECKUX 3a1ay
MaTeMaTU4YECKONM HAIPaBJICHHOCTH, OCO3HAHUEM BaXXHOCTH MaTEMAaTUYECKOI'O
o0pa3oBaHMsl HAa MPOTSHKEHUM BCEH >KU3HU I YCHEUTHOW MpogecCHOHaIbHON
NESATENbHOCTH U Pa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
IOCTPOECHUEM MHANBHUAYAIbHON TPAaeKTOPUH 00pa30BaHUs U KU3HEHHBIX IIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY U  3CTETUYECKOMY  BOCIPHUATHIO
MaTEeMaTUYECKUX OOBEKTOB, 3aJad, PEUICHWI, pacCyXJCHHI, YMEHHUIO BUIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOTI'0 NO3HAHMA:

OpUEHTaUMel B JEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAYYHBIX
IPEICTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAayKd Kak cQepbl YeloBEYeCKOU
NEATEIIbHOCTH, JTAIlOB €€ Pa3sBUTUSA WM 3HAYMMOCTH Ul Pa3BUTHUS LIMBWIM3ALIMM,
OBJIAZICHUEM SI3BIKOM MAaT€MAaTUKU U MAaTe€MaTUYECKOU KyJIbTYpOU KaK CpPEACTBOM
NO3HAHUS MHpPA, OBJAJECHHUEM NPOCTEUIIMMHU HABBIKAMU HCCIIEIOBATENBCKON
NEeATEIIbHOCTH;



6) ¢usnyeckoe BocnuTanue, (GpopmMHupoBaHHE KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIYYHs:

FOTOBHOCTBHIO TPHUMEHSITh MATEMAaTHUYECKUE 3HAHWUS B HMHTEpEcax CBOErO
3I0pOBbS, BEJAEHUA  370pOBOro  oOpa3a JKM3HU  (30pOBOE  MHUTAHMUE,
cOaTaHCUPOBAHHBIA PEXUM 3aHATHA M OTIbIXa, perynsapHas Qusndeckas
AKTUBHOCTb), C(POPMHPOBAHHOCTHIO HaBbIKa pedIEKCUHU, IPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TAKOTro K€ MpaBa JPYroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHUEHTALIMEN HA TPUMEHEHUE MAaTEeMaTUYECKUX 3HAHWM JJIsl PEUICHUS 3a/1a4
B 00JIAaCTH COXPAHHOCTH OKPYXKaIoIIeH cpeapl, IUIaHUPOBAHUS TIOCTYIIKOB U
OIICHKH MX BO3MOXHBIX MOCJIEACTBUN Il OKPY’KAIOIIEH Cpeibl, OCO3HAHUEM
I00aJIBLHOTO XapaKTepa SKOJIOTHYECKHUX MPOOJIeM U MyTeH X pelieHus;

8) agpanranusa K M3MEHAKINUMCH YCJIOBHAM COUHMAJBHON U NMPHUPOIHOU
cpenabl:

FOTOBHOCTBIO K JCUCTBUAM B YCIOBHUSX HEOMPEIACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO NESATEIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Yy NPYTHX JIOJIeH, MpUOOpETaTh B COBMECTHOM JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIUH U3 OIbITA JIPYTHUX;

HEOOXOJUMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAHHH, B TOM YHCIE
dbopMyIMpOBaTh WUJEH, MIOHITHS, TUIIOTE3bl 00 00BEKTaX U SBJICHHUSAX, B TOM UHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(MUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYHD  CHUTYyalldl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOMIUA KOHTPMEP, KOPPEKTHPOBATH
NpUHUMAEMbIC pelIeHUus] U JeHCTBUS, (OPMYJIUpPOBATh U OIEHHUBATh PHUCKU U

NOCJIeICTBUSA, (OPMUPOBATH OIBIT.
METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

ba3oBble 1ornueckue aAeiicTBM:

e BBIABIAATh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKA MAaTEMaTHUYECKHUX
00BEKTOB, TOHATHHA, OTHOIICHWW MEXIy MOHATHAMH, (HOPMYJIHUPOBATH
OTIpeie/ICHUS] ~ TMOHSATHUW, YCTAHABIIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(UKaIi, OCHOBAaHUS JUIsl OOOOIIEHUS M CPAaBHEHHUS, KPUTECPUU
MIPOBOJIMMOTO aHAJIN3a;

e BOCIPUHUMATH, (HOPMYIHpPOBATH H  MPEOOPa3OBBIBATH  CYKICHUS:
YTBEPAUTEILHBIE W OTPUIIATCIbHBIC, €AWHUYHBIC, YacCTHBIE M 0OIIue,
YCIIOBHEIE;



BBISIBIISITh ~ MAaT€MAaTHMYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npoTtuBopeursi B (akTax, MAHHBIX, HAOMIOACHUSX U YTBEPKICHUSX,
npemjiaraTh ~ KPUTEPUM IS BBISIBJICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNIL;

JIenaTh BBIBOABI C HCIIOJIB30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHATIOTHH;
pa30OupaTh JI0Ka3aTeIbCTBA MATEMATHYCCKUX YTBEPKICHUN (TIPSIMBIC U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIbHO HECIIOXKHBIE JOKA3aTEeIbCTBA
MaTeMaTU4eCcKuXx (aKTOB, BBICTPAWBATh APTYMEHTAIUIO, MPUBOIUTH
PUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CIOCOO pelieHus: y4eOHOW 3amaun (CpaBHMBATh HECKOJBKO
BapUAHTOB pEIICHUSA, BBHIOMpaATh HaWbOoNee MOAXOAANMN ¢ y4ETOM
CaMOCTOSTEIILHO BBIICIICHHBIX KPUTECPHUEB).

Ba3oBble ucciiegoBareLCKHe 1eCTBUA:

UCIIOJIb30BaTh BOMPOCKHI KaK MCCIEN0BATEIbCKUM WHCTPYMEHT IMO3HAHMS,
(GbopMyIHMpOBaTh BOIMPOCH], (UKCHUPYIOIIME MPOTUBOPEUUE, MpodIeMy,
CaMOCTOSATENIbHO YCTAaHaBIMBaTh WMCKOMOE W JaHHOE, (OpMHUPOBATH
TUTIOTE3Y, apTYMEHTUPOBAThH CBOIO MTO3UIIUI0, MHCHHCE,

MPOBOJUTh IO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY HECJIOKHBIN
OKCMIEPUMEHT,  HEOONBIIOE  WCCIEAOBaHHWE IO  YCTAaHOBJICHHUIO
OCOOCHHOCTE MaTeMaTHYeCKOTO OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXKy COOO0M;

CaMOCTOSTENIbHO (OPMYITHPOBATH 0OOOIICHHS W BBIBOJBI TIO PE3yIbTaTaM
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAHMS, OIICHUBATh JOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IIECHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBIABUTATH
MIPETOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanueii:

BBISIBIISITh HEJOCTATOYHOCTh M M30BITOYHOCTH WH(OpMAIuuM, JTaHHBIX,
HEOOXOIMMBIX JJIsl PEIICHUS 3a/auH;

BBIOWPATh, aHAIM3UPOBATh, CHCTEMATU3UPOBATh W HWHTEPIPETUPOBATH
nH(OPMAITUIO PA3TUYHBIX BUIOB B (OPM IIPEICTABIICHHUS,

BBIOWpaTh GopMy TMpeACTaBiICHUS HWH(POpPMAIMM U HWLIIOCTPUPOBATH
perniaemMble 3a/ladyd  CXeMaMH, JIuarpaMMaMm#, WHOM rpadukod U HX
KOMOMHAILIMSIMHU;

OIICHUBATh HAA&KHOCTh HMH(POpPMAIUKA IO KPUTEPHSIM, TMPEITOKESHHBIM
yUHTENIEM WIH CHOPMYITHUPOBAHHBIM CaMOCTOSTEIBHO.

KoMMmyHMKATHBHBIE YHHBeEpPCAJbHbIE YYeOHbIe NeiCTBUA:



BOCIIPUHUMATh W (QOPMYJIHpPOBATH CYXKIEHHUS B COOTBETCTBUU C
YCIOBUSIMHU U IETSIMU OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBhIpaXKaTh CBOIO
TOYKY 3PCHHSI B YCTHBIX M MHUCHBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS II0
XOJly peIIeHus 3a/1a4i, KOMMEHTHPOBATh TOJyYCHHBIN PE3yJIbTAT;

B X0J1¢ 0OCYKJIEHUS 3a/1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYK/1aeMON TEMBI,
poOJIeMBbI, pelraeMoi 3a/1auv, BHICKa3bIBATh HJICH, HAIICIICHHBIC HA TIOWCK
pEIICHUS, COIMOCTAaBIATh CBOM CYXKJICHHUS C CYXICHHSAMH JAPYTHX
YYaCTHHKOB JHaora, OOHApY>KWBAaTh Pa3IMYUe W CXOACTBO TO3MIUH, B
KOppeKkTHOU popme hopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHSI,;
NPEACTaBIATh  pe3yJbTaThl  PEIICHHUS  3aJa4yd,  DKCIEPUMEHTAa,
UCCIICJIOBAHMSI,  TMPOEKTa,  CAMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C yIETOM 3aJ1a4 MPE3CHTAIIMU U OCOOCHHOCTEH ayAMTOPHH;
MOHMMAaTh W HWCIONB30BaTh  MPEUMYIIECTBA  KOMaHIHOHM U
WHIUBUIYAIbHOW pabOThl TPH PEIMIEHWH YYEOHBIX MaTEMaTHYCCKUX
3ajay;

NIPUHUMATH 1EJIb COBMECTHOW JCSATEIbHOCTH, TUIAHUPOBATh OPTraHU3aIINIO
COBMECTHOM pabOThI, pacmpeaenarTb BHALI pabOT, IOTOBapHUBATHCH,
0o0CcyXm1aTh TPoIecC U Pe3ynabTaT paboThl, 00001IaTh MHEHUS HECKOJIBKUX
JIIO/ICH;

y4acTBOBaTh B TPYNNOBBIX ¢opmax paboTel (0OCyX)aeHus, OOMEH
MHEHHUSIMH, MO3TOBBIC INTYPMbI M JIPyTHE), BBINOJHATH CBOKO YacTh
pabOThI M KOOPIUHUPOBATH CBOM JICUCTBUS C APYTUMHU WICHAMH KOMaH/IbI,
OIICHMBATh KA4YECTBO CBOETO BKJaJa B OOIIWI MPOMYKT MO KPUTEPHSIM,
c(hopMyITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHSI.

PerynsiTuBHbBIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJISATH IUJIaH, AJITOPUTM PEICHUs 3ajadyu (WJId ero
4acTh), BBIOMpATh CIOCOO pEmIeHUs C y4ETOM HMEIOIIMXCS PECYypPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH
BapUAHTHI PEIICHUN ¢ YYETOM HOBOM MH(MOPMAIIUH.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

BIAJCTh CIOCOOAMH  CaMOTNPOBEPKH, CAMOKOHTPOJI TMpolecca |
pe3yJibTara peleHnusl MaTeEMaTHIeCKOM 3a/1auu;

NpEABUIIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MpPH PELICHUU
3a7la4l, BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIHCTB, HAWICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;
OIICHMBAaTh COOTBETCTBUE PE3yJbTaTa JEATEIbHOCTU MOCTABICHHOW LIENU
U YCJIOBHSM, OOBSICHATh MPUYUHBI JOCTHXKEHUS WM HEJOCTHKECHUS 11EJTH,
HAXOJUTh OIMHUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K kxoHiy oOydenuss B 7 kJjacce OOyYarolIMIICS TOJYYHUT CIEAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Yucaa 1 BIYMCICHUA

BoinonusaTh, coyeTass yCTHbIE UM NUCBMEHHBIE NPUEMBI, apuUPpMETHUYECKUe
JEUCTBUA C PallMOHAIbHBIMU YUCIIAMH.

HaxoauTh 3Ha4YeHHs] YHCIOBBIX BBIPAKECHUN, MPUMEHITh pPa3HOOOpa3HbIe
CHocoO0bl U MPUEMBI BBIYUCICHUS 3HAUYEHUN OPOOHBIX BBIPAXKEHUH, COJEprKallnX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexoauTs OT 0onHOM (OPMBI 3aMKMCH YUCEN K APYyroM (mpeoOpa3oBbIBATH
JNECATUYHYIO0 JIpoOb B OOBIKHOBEHHYI, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTH B O€CKOHEUHYIO AECATUYHYIO IPOOB).

CpaBHHBATh M YIIOPSIOYMBATH PALlMOHAJIBHBIE YHCIIA.

OxpyrisaTh yucna.

BbINoONHATS NPUKUIKY U OLIEHKY pe3yJibTaTa BIYMCICHUH, OLICHKY 3HaYE€HUI
YUCJIOBBIX BBIPAXEHUU. BBINOIHATH AEHCTBUSA CO CTENEHSIMHU C HATypaJbHBIMU
NIOKAa3aTeJIIMH.

[IpuMeHATh  NpU3HAKKM  ACIUMOCTH,  PA3JIOKEHHWE HAa  MHOXMTEIN
HaATypaJbHBIX YHCEIL.

Pemate mpakTUKO-OpHMEHTHPOBAHHBIE 3aJa4M, CBSI3AHHBIE C OTHOLUEHUEM
BEJIMYMH, MPONOPUUOHAIBHOCTBIO BEJIMYMH, NPOLEHTaMH, WHTEPHPETUPOBATH
pe3yibTaThl pEIIEHUs 3a1ad ¢ YYETOM OTPAaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMM
paccMaTpuBaeMbIX OOBEKTOB.

AJuredOpanvecKue BbIPaKEeHUA

Hcnonb3oBaTh anreOpanyeckyr0 TEPMHUHOJIOTHIO M CUMBOJIMKY, TPUMEHSThH
€€ B IpoLecce OCBOCHUS Y4eOHOro MaTepuara.

Haxomuts 3HayeHHs OyKBEHHBIX BBIPQXKEHMH INpPU 3a/l@aHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

BeinonuaTe  mpeoOpa3oBaHUs — LEIOT0  BBIPAKEHHS B~ MHOTOWIEH
IpUBEIEHUEM TOJOOHBIX CIaraéMbIX, PACKPHITHEM CKOOOK.

BBINONHATE yMHOXKEHHME OJHOWIEHa Ha MHOTOWIEH M MHOIOWIEHa Ha
MHOTOUJIEH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OcCyIecTBIATh PA3JIOKEHUE MHOTOWICHOB HA MHOMUTEIU C MOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOLIEro MHOXWTENSA, TIPYNIUPOBKU  CIIAraeMbIX,
npUMeHEeHUs1 (HOPMYJ COKPAIIEHHOTO YMHOKEHUSI.

[IpumensTh npeoOpazoBaHUsI MHOTOUYJICHOB JIJISl PELLEHUS Pa3IMYHBIX 3a]a4
U3 MaTEMATHKH, CMEXHBIX IIPEIMETOB, U3 PEANbHOU NTPAKTHKHU.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATYPAJIBHBIMU IIOKA3aTEISAMMU U
npeoOpa3oBaHUsl BEIPAKECHUH.



YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHUS C OJHOM IIEPEMEHHOW, NMPUMEHss IpaBHIIA
Nepexo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIbLHOMY emy. [IpoBepsATs, sBisIETCS
JIM YUCJIO KOPHEM YPAaBHEHUS.

[TpumensaTs rpaduyueckrie METObI IPU PEIICHUH JIMHEHHBIX YPaBHEHUN U HX
CUCTEM.

[TogOupaTe npuMepbl Map YUCEN, SBISIIOUUXCS PEHICHUEM JMHEHHOTO
YPaBHEHHS C ABYyMS IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpauK JIMHEWHOIO YPAaBHEHHS C
IBYMsI TEPEMEHHBIMH, MOJIb3YsACh TpadUKOM, MPUBOIUTH MPUMEPHI PEIICHUs
YpaBHEHHUS.

Pemars cuctemsbl AByX JTMHENHBIX YPABHEHUN C IBYMs IEPEMEHHBIMU, B TOM
YucIie rpauuecKu.

CocTraBnsATh M pellaTh JIMHEMHOE YPAaBHEHHE WJIH CHUCTEMY JIMHEHMHBIX
YPaBHEHMM 110 YCIOBHUIO 3aJa4d, HWHTEPIPETUPOBATb B COOTBETCTBUU C
KOHTEKCTOM 33/1a4¥ IIOJly4EeHHBIN PE3yJIbTaT.

DOyHKUUA

N300paxarh Ha KOOPAMHATHOM MPSMON TOYKH, COOTBETCTBYIOILNE 3a1aHHBIM
KOOpAWHATaM, JIy4H, OTPE3KH, HHTEPBAJIbL, 3alIMCHIBATH YUCIIOBBIE IIPOMEKYTKHU Ha
anredpanvyeckoM s3bIKeE.

OTMeuarh B KOOPJMHATHOW IUIOCKOCTH TOYKH IO 33/IaHHBIM KOOpJMHATAM,
CTpOUTh Irpaduku TMHEHHBIX QyHKIMN. CTpouTh rpaduk GyHKIMH Yy = |X|.

OnuceiBaTh C TMOMOIIBI0 (YHKIMI HW3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
IPOU3BOJAUTEIBHOCTD, BpEMsI, 00bEM padOTBHI.

Haxonuth 3HaueHre QyHKIUU 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cnocod MpeACTaBICHUS U aHalIW3a WH(OpMaluu,
U3BJIEKAaTh U MHTEPIPETUPOBATHh MHPOPMAIIHIO U3 TPapUKOB PEAIbHBIX MPOIIECCOB
Y 3aBUCHMOCTEM.

K koHny oOyueHus B 8 Kiacce oOydaromuiics IOJYYMT CJEAYIOLIUE
IPEAMETHBIE PE3YIBTATHI:

Yucia ¥ BIYMCICHUS

Hcnonp30BaTh HadalbHBIE IPEICTABICHUSA O MHOXECTBE JIEUCTBUTEIIBHBIX
qucesl Il CPaBHEHUS, OKPYTJICHUsI U BBIUMCICHUN, N300paxkaTh AeMCTBUTEIbHBIC
Yyycia TOYKaMUA Ha KOOPJAWHATHOU MPSMOW.

[IpumeHATh TOHATHE apU(PMETHYECKOrO0 KBAJAPATHOTO KOPHS, HAXOJIUTh
KBaJI[paTHbIE KOPHHU, MCIOJB3Yys MPH HEOOXOAWMOCTH KaJIbKYJSTOpP, BBIMOJIHATH
npeoOpa3oBaHusl BBIPAKEHUHN, COJEPXKALIUX KBaJpaTHbIE KOPHHU, HUCIOJb3Ys
CBOMCTBA KOPHEM.



Hcnonb3oBath 3amucu OONBIIMX U MaJbIX YHUCEN C MOMOIIBIO ECATUYHBIX
npoOeii u creneHeit yucna 10.

AJuredpanvecKue BhIPpaKEeHUA

[IpuMeHsTh MOHSATHUE CTENEHUW C IeJbIM TOKa3aTeJeM, BBIMOJIHATh
npeoOpa3oBaHus BRIPAXKEHHH, COJEPKAIIUX CTETICHH C LIEeTBIM MMOKa3aTesIeM.

BhINONHATE TOXIIECTBEHHBIE NMPEOOpa30BaHUS PAIIMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE IMPaBWJI JISUCTBUN HAJl MHOTOUJIEHAMH U aJIreOpandecKuMu JpOOsSMHU.

PacknanpiBaTh KBaJpaTHBIN TPEXUIEH HA MHOKUTEIH.

[IpumensTh npeoOpa3oBaHuUs BRIPAKECHUM SISl pEIICHUS PA3IUYHBIX 33]a4 U3
MaTeMaTUKH, CMEXXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHEiHBIE, KBaJpaTHBIE YpaBHEHUsI M PallMOHAIbHBIE YpaBHEHMUS,
CBOJISIIIIMECS K HUM, CUCTEMBI IByX YPaBHEHUI C ABYyMS IEPEMEHHBIMHU.

[IpoBoauTHE MpOCTENIINE UCCIIEIOBAHUS YPABHEHUM U CHCTEM YpPaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX MpeIcTaBlieHnil (YyCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WIM CHCTEMa YPAaBHEHUM PEILICHUS, €CIIM UMEET, TO CKOJIbKO, W
npouee).

[TepexoauTs OT cliOBeCHOW (HOPMYIHUPOBKM 3adaud K e€ anreOpanmdecKkon
MOJENN C TIOMONIbIO COCTABJIEHUS YPAaBHEHUSI WM CHCTEMBbI YypaBHEHUU,
UHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33Ja4M MOJIYYEHHBIN PE3YIIbTAaT.

[IpuMeHsTh CBOWCTBA YHCIOBBIX HEPABEHCTB ISl CPaBHEHUS, OIICHKH,
pellaTh JUHEWHBIE HEPABEHCTBA C OJHOM NMEPEMEHHOW M MX CHUCTEMBI, JaBaTh
rpa@uUecKyr0 HWJUTFOCTPAIIMI0 MHOXKECTBA PEIICHWN HEPAaBEHCTBA, CHCTEMBI
HEPABEHCTB.

DOyHKIMHA

[lonnMaTh W UCMOJB30BaTh (PYHKIMOHAJIbHBIC MOHITUS U SI3bIK (TEPMUHBI,
CUMBOJINUECKHUE O0O03HAYECHUsI), ONPENCTsATh 3HAUeHUE (YHKIUU MO 3HAYCHUIO
apryMeHTa, ONPeeNISITh CBOMCTBA GYHKIIUU 10 €€ rpaduKy.

Ctpoutsb rpaduku dJ1IeMEHTapHBIX (QYHKIIMI BUIA:

y=k/x,y=x2,y=x3,y = [x|, y = VX, OIHCBIBaTh CBONHCTBA YHCIOBOIi
dbyHKIMH 110 €€ rpaduKy.

K xoHiy oOydeHuss B 9 kJiacce OOyYarolIMiiCS TOTYYHUT CIEAYIOIINE
peAMETHBIE PE3YIbTATHI:

Yucaa 1 BBIYMCICHUSA

CpaBHUBATH U YNOPAIOYMBATH PALIMOHAIBHBIE U HPPALMOHAJIbHBIC YUCJIA.

Bemmonuare apudmernyeckue JEWCTBUS C  pallMOHAIBHBIMU YHCJIaMH,
codyeTrass YCTHbIE W TMCbMEHHbIE MPUEMBI, BBINOJIHATh BBIYUCICHUS C
UppalMOHATbHBIMU YUCIAMHU.



HaxomuTh 3HaueHUs CTENEHEW C NEeIbIMU IOKAa3aTeIs MU M KOPHEW,
BBIUUCJIIATh 3HAYCHUS YUCIIOBBIX BBIPAKCHUM.

OKpyriiTh JEMUCTBUTEIBHBIE YHCIA, BBINOJIHATh MPUKHUAKY pe3yiabTara
BBIYHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMN.

YpaBHeHUS U HEPABEHCTBA

Pemate nvHENHBIE W KBaJpaTHBIE YPaBHECHUS, YPaBHEHWS, CBOJIAIIMECS K
HUM, NIPOCTENIITNE TPOOHO-paAIMOHATIBHBIC YPaBHEHUS.

Pemate cuctembl OBYX JIMHEWHBIX YPABHEHUN C JBYMS NEPEMEHHBIMU M
CHCTEMBI JBYX YPAaBHEHUM, B KOTOPBIX OJIHO YPABHEHHE HE SIBJISICTCS JIMHECUHBIM.

Pemrate TekcTOBBIE 3amaun  alreOpandecKHM CIOCOOOM C  ITOMOIIBIO
COCTaBJICHUS YPABHEHMS WJIM CUCTEMBI IBYX YPABHECHUU C ABYMS IEPEMEHHBIMU.

[IpoBOaUTE NPOCTEUIINE UCCIEAOBAHUSA YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C TPUMEHEHUEM TpauiecKux MpeACcTaBlIeHU (yCTaHABIMBATh, UMEET
JM ypaBHEHUE WM CUCTEMA YPAaBHEHUW DPEUICHHMS, €CIIM UMEET, TO CKOJIBKO, U
npoyee).

Pemare nuHelHBIE HEpPaBEHCTBA, KBaJpaTHbIC HEPABEHCTBA, HM300paKaTh
pellIeHuE HEPABEHCTB HA YHWCIIOBOW MPSMOM, 3alUCHIBaTh PEIICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEMHBIX  HEPABEHCTB, CHUCTEMBl  HEpPABEHCTB,
BKJTIOUAIOIIME KBaJpaTHOE HEPaBEHCTBO, H300pa)xkaTh pEIICHHE CHCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSIMOM, 3alMCHIBATH PEIIEHUE C TOMOIIBI0 CUMBOJIOB.

Hcnonbs30BaTh HEPABEHCTBA IPU PELICHUM PA3JIMYHbBIX 3a7a4.

DOyHKIUU

Pacno3naBaTh (QyHKIMHM HW3YYeHHBIX BHJOB. Iloka3plBaTh CcXeMaTHYECKH

pacnoiokeHue Ha KOOPAMHATHOM TUIOCKOCTU TpadukoB GyHKUMN BUaA: y = kx,
=kx+b y=kik y=ax2 + bx + ¢, y =x3, y=Vx, y = |x|, B 3aBuCHMOCTH OT
3HaYeHUH K03(pPUIMEHTOB, ONTUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouth U n300paxaTh CXeMaTHYECKU rpauKu KBaAPATUYHBIX (PYHKIUH,
OIHCHIBATh CBOWCTBA KBaIPATHUHBIX (DYHKIUH MO UX rpadukam.

Pacnio3naBaTh kBaapaTHuHyl (QYHKLHUIO 1O (HOpMyIie, MPUBOIUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHON )KU3HU, (PU3UKU, TEOMETPUU.

YucsioBble MOCIEA0BATEIBHOCTH U IPOrPeccHm

Pacno3naBaTh apu(pMETHUYECKYyI0 M TE€OMETPUUYECKYI0 MPOrPECCUM MpuU
Pa3HBIX CIIOCO0aX 3aaHMUs.

BbINONHATE  BBIYMCICHUS C  UCHOJb30BaHWEM (opMya n-ro uieHa
apu(pMeTUYECKON U TEOMETPUUECKON MPOTrpeCCHii, CyMMBI IIEPBBIX N UJIEHOB.

N300pakaTh wie€Hbl MOCJIEIOBATEIBHOCTH TOYKAMU HA KOOPJMHATHON
IJIOCKOCTH.



Pemrate 3amaum, CBs3aHHBIE C YHCIOBBIMHU IIOCJIEIOBATEIBHOCTSIMU, B TOM
YHUCIIC 33/1a4d U3 PEATbHOM JKM3HU (C MCITOIB30BaHUEM KaJIbKYJIATOpPA, ITU(DPOBBIX
TEXHOJIOTUHA).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoauvecTBo yacos D1eKTPOHHbIE
HaumenoBanmue
Ne (uugposbie)
pa3aesioB U TeM Koutpoabnbie | IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NPorpamMmbl padoTsbI padoThI
pecypchl
| Ypcna ¥ BEIUUCIICHHS. )5 | bubnunoreka [JOK
Panmonanbabie yucia https://m.edsoo.ru/7f415b90
) Anrebpanueckue 7 | bu6nuorexa LIOK
BBIPAXKEHU https://m.edsoo.ru/7f415b90
3 VYpaBHeHus u 20 1 bubnuotexa [JOK
HEPaBEHCTBA https://m.edsoo.ru/7f415b90
4 Koopaunats! u 24 | bubnunorexa LIOK
rpadukn. OyHKIUHA https://m.edsoo.ru/7f415b90
5 IToBTOpeHuE 1 6 1 bubnuorexa IIOK
00001eHne https://m.edsoo0.ru/7f415b90
OBUIEE KOJIMYECTBO
- 102 5 0

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

KoanuyecTBO 4acos

HaumenoBanmue ICKTPOHHbIC
Ne (uugposbIe)
pa3aesioB U TeM Kontpoasnbie | IlpakTuueckue
n/n Bcero o0pa3oBaTejbHbIE
NPOrpamMmbl padoThI padoThI
pecypchl
! Yucna ¥ BEIUUCICHHS. 15 bubnunoreka [IOK
KBanparubsie KopHU https://m.edsoo.ru/7f417af8
Yucna v BBIYUCICHHUS. Eu6 OK
2 CreneHs ¢ 1EeNbLIM 7 nosmorexa I
https://m.edsoo.ru/7f417af8
noKasaTeyieM
Anrebpanyeckue
3 BBIPAKEHUS 5 1 bubmorexa TIOK
X oo https://m.edsoo.ru/7f417af8
BaJIpaTHBIN TPEXUJICH
Anrebpanyeckue Eu OK
4 BBIPAXKEHHUSI. 15 1 nommoreka [
Adre6 5 https://m.edsoo.ru/7f417af8
areOpanyeckas Ipo0b
YpaBHeHus u
5 HEPABEHCTBA. 15 | Bubmuoreka [JOK
KBanparnsie https://m.edsoo.ru/7f417af8
ypaBHEHUs
YpaBHeHuUs U Bu6 OK
6 HepaBeHCTBA. CHCTEMBI 13 mommorea 11
paBHEHH https://m.edsoo.ru/7f417af8
ypaBHEHUH
YpaBHeHUd U Eu6 OK
7 HEPaBEHCTBA. 12 1 uosmoreka L1
H https://m.edsoo.ru/7f417af8
€paBeHCTBa
8 ®yukiuu. OCHOBHBIE 5 bu6mmoreka [IOK



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

MOHATUA https://m.edsoo.ru/7f417af8
9 Oynkuuu. Yuciosbie 9 bu6nuorexa IIOK
byHKIIUN https://m.edsoo.ru/7f417af8
10 [ToBTOpEHME M 6 bubnuotexa [JOK
000011IEHNE https:/m.edsoo.ru/7f417af8
OBILEE KOJIMYECTBO 102

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

KoandyecTBO 4acoB

DJIEeKTPOHHbBIE
Ne HaumenoBanue pa3jiesioB u Kontponsusie | TIpakTHueckne (undgposbie)
n/m | TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcbl
! Yucna ¥ BEIUUCICHHS. 9 bu6nuoreka [JOK
JleficTBUTENBbHBIE YKCIIa https://m.edsoo.ru/7f419d08
VYpaBHEHHUs 1 HEpABEHCTBA.
2 YpaBHEHUSI C OTHOU 14 1 bubmorexa HOK
p . g https://m.edsoo.ru/7f419d08
NepeMEHHOMN
3 VYpaBHEeHU U HEPABEHCTBA. 14 1 bubmuorexa [JOK
Cucremsl ypaBHeHHN https://m.edsoo.ru/7f419d08
4 YpaBHEHUs 1 HEPABCHCTBA. 16 | bubnmoreka [JOK
HepagenctBa https://m.edsoo.ru/7f419d08
bubnuoreka [JOK
5 o 16 1
YHRHMA https://m.edsoo.ru/7f419d08
6 YucnoBkie 15 1 bu6nuoreka [IOK
TOCJIEI0OBATEIIbHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpEeHue, 0600IICH S, 13 1 bu6nuoteka [IOK
cucTeMaTu3alus 3HaHui https://m.eds00.1u/7f419d08
OBUIEE KOJIMYECTBO YACOB
- 102 6 0

I10 ITPOITPAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOT'PAMMBbBI

7 KJIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble IpeaMeTHbIE Pe3yJIbTATBI 0CBOCHHS OCHOBHOM
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs

1

Yucna 1 BEIYUCIIEHUSA

1.1

BBIHOHHSITB, coucrasa YCTHBIC n IIMCBbMCHHBIC HpI/IéMLI,

apudmeTnyeckre AeMCTBUS ¢ pallMOHAIBHBIMU YHCIaMH

1.2

HaXOJII/ITI) 3HA4YCHUA YHUCJIOBBIX BI)Ipa)KeHI/If/'I, IMPUMCHSATH
pa3HOO6p8.3HBIe CIIOCOOBI M HpI/IéMLI BBIYHCIICHHS 3HAUCHUM ,Z[pOGHBIX

BBIpAXXEHU, colep KaluX OOBIKHOBEHHbBIE U IECATUYHBIE Apo0OU

1.3

[lepexoguts OT oOmHOM (QOPMBI 3amUCH  YUCET K JIPyrou
(mpeoOpa3oBbIBaTh  JAECATUYHYIO  JApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECSATUYHYIO, B YaCTHOCTH, B OECKOHEYHYIO

JECATHUYHYIO ApOOb)

1.4

CpaBHI/IBaTb " ynopsaaoinuBaThb palfluOHAJIbHBIC YUCIIa

1.5

OKpyrasTh yncia

1.6

BBINONHATE NPUKUAKY M OLEHKY pe3yibTaTa BBIYMCIECHUH, OLEHKY
3HAQYCHWIM YHUCIIOBBIX BBIPDAXXCHUU. DBBINONHATE  JIEHUCTBUSA €O

CTCIICHAMM C HAaTYPAJIbHBIMH IMOKA3aTCIISIMU

1.7

[IpuMeHATh TNpU3HAKKM JEIMMOCTH, PAa3j0KEHHE HAa MHOXKUTEIU

HAaTypaJIbHBIX YUCCII

1.8

Pemlate  mpakTUKO-OPUEHTHPOBAHHBIE  3aJayd, CBA3aHHBIE C
OTHOILLIEHHEM BEJINYUH, MIPONOPLUHOHAIBHOCTHIO BEJINYMH,
IIPOLICHTAMH, WHTEPIPETUPOBATh pE3YyJbTaThl peLIEeHUs 3anad ¢
Y4E€TOM OTpaHUYECHUH, CBS3aHHBIX CO CBOMCTBAMHU PAaCCMATPUBAEMBIX

00BEKTOB

AnreGpanyeckre BhIPaKCHHUS

2.1

Hcmons30BaTh anre6panquKon TCPMUHOJIOTUIO KW  CHMBOJIUKY,

IPUMEHSATH €€ B IIPOLIECCE OCBOCHUS yUeOHOr0 MaTepuala

2.2

Haxomute 3HaueHuss OyKBEHHBIX BBIDAKEHUH TpU  3aJaHHBIX

SHAYCHUAX MIEPEMCHHBIX




BremonHSITh Hp€06p330BaHI/I${ 0ocJIoro BBIPpAXCHUA B MHOTI'OYICH

23 NPUBEJCHNUEM MOJO0OHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK
BBINONHATE yMHOXEHHE OJHOWIEHA Ha MHOTOWIEH U MHOTOYIECHA Ha
24 MHOT'OYJIEH, NPUMEHATh (OpMysbl KBaJpaTa CyMMbl W KBajpara
pa3HOCTH
OcCy1ecTBIATh pa3IoKEHNE MHOTOYJIEHOB HA MHOXKHUTEIN C TOMOLIBIO
2.5 BBIHECEHHSI 32 CKOOKHM OOIIer0 MHOXHTEJSI, TPYIITHUPOBKHU CIaraeMbIX,
npuMeHeHUs: GOopMyJT COKPALIEHHOTO YMHOKEHUS
"6 [TpuMmensTh NpeoOpazoBaHKUs MHOTOWIEHOB JJISl PELICHUs Pa3JIMYHbIX
' 3a/1a4 U3 MaTEMaTUKH, CMEXXHBIX [TPEIMETOB, U3 peabHON IPAKTUKH
57 Hcnonp30BaTh CBOMCTBA CTENEHEM C HATypaJbHBIMU I10KA3aTEIAMU
' JU1s IpeoOpa30BaHus BbIPAXKEHUN
3 YpaBHEHHs 1 HEPABEHCTBA
Pemwate JsMHEVHBIE YpaBHEHHs C OJHOW NEPEMEHHOW, NPHUMEHSA
3.1 IIpaBWJIa MIEPEX0/A OT UCXOJHOTO YPaBHEHHMS K PAaBHOCWIBHOMY €MY.
[IpoBepsTh, ABISAETCS U YUCIO KOPHEM YpaBHEHHUS
12 [IpumensTe rpaduueckue METOIbl TPU  PEIICHUH JIMHEHHBIX
' YPaBHEHUH U UX CUCTEM
13 [TonOupats npumepsl map YUCe, ABISIOMUXCS PELIEHUEM JIMHEHHOTro
' YPaBHEHHUS C ABYMs [IEPEMEHHBIMU
CtpouTth B KOOPAMHATHOHN TNIOCKOCTH Ipa)uK JTMHEHHOTO ypaBHEHUS C
34 NIBYMsl IT€PEMEHHBIMHU; IOJIb3YSACh TI'paUKOM, NPUBOJUTH IPUMEPHI
pEellIeHUs] ypaBHEHUS
35 PemaTs cuctemsl IByX JTUHEHHBIX YPAaBHEHUH C ABYMsI IIEPEMEHHBIMH,
' B TOM 4HcCJIe TpaduyecKu
CocTaBnsTh U pemarh JUHEHHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHHUH 110 yCIIOBUIO 3a/1a4i, UHTEPIIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJa41 ITOJTYYEHHBIN pe3yJIbTar
4 Koopaunate! u rpadguku. OyHKInm
N300paxxaTh Ha KOOPIMHATHOM MpPSIMOM TOYKH, COOTBETCTBYIOIIHE
4.1 3aJaHHBIM KOOpJIMHATaM, JIy4H, OTPE3KH, HHTEpBajbl, 3alUCHIBATh
YHCIIOBBIE TPOMEKYTKH Ha alreOpandeckoM s3bIKe
4o Ormeyarp B KOOPAMHATHOM IUIOCKOCTM TOYKM IO 33JaHHBIM

KOOpPIMHATAM




4.3

Crpoutps rpapuku nuHedHbIX (QyHKUUNA. CTpouth rpaduk (yHKIUU

y =[x

4.4

OmnuceiBaTh C IIOMOIIBIO CI)YHKLII/Iﬁ HU3BCCTHBIC 3aBUCUMOCTU MCIKIAY
BCIIMYMHaAMU: CKOpPOCTb, BpEMs, pacCcCTOIHHUE, LICHY, KOJIUYCCTBO,

CTOMMOCTD, IIPOHU3BOAUTCIIbBHOCTDL, BPCMH, 00BEM pa60TBI

4.5

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa

4.6

[Tonumate rpaduueckuil  crmoco0® NpPENCTaBICHHUS U aHaIKM3a
UHPOpPMALIUK, W3BIEKaTh M WHTEPHPETHPOBATh HWHPOPMALHUIO U3

rpauKoOB pearbHBIX MPOLECCOB U 3aBUCUMOCTEM

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMme NMPpEeAMETHBLIC PE3YJIbTAThI 0CBOCHUA OCHOBHOM
Oﬁpﬂ?.OBﬂTBJ]I)HOﬁ nporpaMMmbl OCHOBHOTI'O oo1ero 06pa303a1m51

1

Yucia ¥ BLIYMCIIEHUSA

1.1

Hcnonws3oBaTh Ha4daJIbHBIC MNpEACTaBJICHUA 0 MHO>KECTBC
I[eﬁCTBHTeHBHBIX YUCCI IJis1 CpaBHCHUA, OKPYIJICHHUA U BLI‘II/ICHGHHfl,
1/1306pa>1<aTL HeﬁCTBHTCHBHLIC qyucCjla TOYKaMH Ha KOOpIIHHaTHOﬁ

IPSIMOi

1.2

[IpumensTh MOHATHE  apUPMETHYECKOTO  KBAJpPaTHOTO  KOPHS,
HaXOJIUTh KBaJpaTHble KOPHHU, MHCIONB3ysl MNpPH HEOOXOAMMOCTHU
KaJIbKYJISITOP, BBIMOJIHATH NpeoOpa3oBaHMs BHIPAKEHUHN, COAEpKAIIUX

KBaJ[paTHbIE KOPHH, UCTIONb3Ysl CBOMCTBA KOPHEH

1.3

Hcnonp30BaTh 3amucd  OOJBIIMX M MAajbIX YHCEI C IIOMOIIBIO

JECATUYHBIX Apo0eit u creneHeit uncna 10

AnrebpanuecKue BHIPAKECHUS

2.1

[IpuMeHATh TOHSATHE CTENEHU C LENbIM MOKa3aTesieM, BBINOIHAThH
npeoOpa3oBaHus BBIPAXKEHHUM, COIEpXKALIUX CTEHNeHH C IEJIbIM

IIoKa3aTcjieM

2.2

BbINONHATE ~ TOXAECTBEHHbIE  NPEOOpa3oBaHMA  PALMOHAJIBHBIX
BBIDA)KCHMIM HA OCHOBE NPaBWJI JEWCTBUI HAJ MHOIOWIEHaMH U

anreOpanyecKuMu ApoOsMu

23

PacknagsiBath KBa,Z[paTHBIfI TpéX‘IJ'IeH Ha MHOXXUTCIN




24

[TpuMmeHsTh NpeoOpa3oBaHUs BBIPAXKEHUM ISl PEIICHUs PA3IUYHBIX

3ala4 U3 MaTCMAaTHUKHU, CMCKHBIX ITPEAMCTOB, U3 peanLHoﬁ IIPaKTUKH

YPaBHeHI/IH 1 HECPABCHCTBA

3.1

Pemrats HHHeﬁHBIe, KBaJIpaTHBIC YPABHCHUA U PpPalHMOHAJIBHBLIC
YpaBHCHU:A, CBOAAIIHUECA K HUM, CUCTCMbI IBYX ypaBHCHI/If/'I C IABYMs

NNEPEMCHHBIMU

3.2

[IpoBOaUTE MpOCTEHINIME HWCCIEIOBAHUS YPABHEHHHM M  CHCTEM
ypaBHEHHM, B TOM 4YHCIE€ C TPUMEHEHHEM TpapHUuecKux
npeJcTaBieHuid (ycTaHaBIUBATh, UMEET JIM ypaBHEHHE WIHM CHCTEMa

YPaBHEHUH PELLIEHUS, €CIIU UMEET, TO CKOJIBKO, U TIPOYEe)

3.3

[lepexoauts OT crnoBecHOM  (QOPMYNIHMPOBKM  3amauun K e
areOpanyeckod MOJEIM C IMOMOIIBIO COCTAaBJICHUS YpaBHEHMs WIN
CUCTEMBl YPaBHEHUW, MHTEPIPETUPOBATL B  COOTBETCTBHUHM  C

KOHTEKCTOM 33J1a4¥ MTOJTYUYECHHBIN pe3yJibTaT

3.4

[IpuMeHATHh CBOWCTBA YMCIIOBBIX HEPABEHCTB /JIsi CPABHEHUS, OIICHKH,
peuiaTh JMHEWHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOU U UX CUCTEMBI,
naBaTh  rpauuecKkyl0  WUIIOCTPAaLMIO  MHOXECTBAa  pelIeHUi

HCPABCHCTBA, CUCTCMbI HCPABCHCTB

DyHKIMHU

4.1

[ToHumaTh W HCHONB30BaTh (PYHKUMOHANbHBIE MOHATUS M  A3BIK
(TepMHHBI, CHUMBOJHMYECKHE O0003HAUEHUS), OINpENeNiATh 3HAYCHUE

GYHKIIMM 1O 3HAYEHHUIO apryMEHTa, ONpEAeNsTh CBOMCTBA (YHKIUU

o e€ rpaduKy

4.2

Crpouts rpaduku 3eMeHTapHbIX (YHKIUN BUA:
Y= g, y =x?, y = X3, y = [X|, OIKCHIBATH CBOWCTBA YUCIIOBOU (PYHKIIMH TT0

e€ rpaguky

9 KUIIACC

Kon
MPoBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMPEAMETHBLIC PE3YJIbTAaThI 0CBOCHUA OCHOBHOM
Oﬁpﬂ?.OBﬂTBJ]I)HOﬁ nporpaMmMbl OCHOBHOTI'O oo1ero 06pa303a1mﬂ

1

Yyucia U BLIUMCIIEHUSA

1.1

CpaBHI/IBaTB U YyIHopAaa04YuBaTb pPAallHOHAJIBHBIC W HPpALHUOHAJIBLHBLIC




qucia

1.2

Brmonsare apudmerndeckne ASWCTBUS C PALMOHAIBHBIMHU YUCIAMH,
Cco4YeTasl yCTHbIE U NMHCHMEHHBIE ITPUEMBI, BBIITOIHATh BBIYNACICHUS C

HppauOHaJIbHBIMU YHCJIaMU

1.3

Haxonute 3HaueHusi cTeneHel ¢ LEJbIMUA TOKa3aTelsIMU U KOPHEW,

BBIYUCIIATH 3HAUYCHUA YHUCIIOBBIX BI)Ipa)KeHI/Iﬁ

1.4

OprF.HSITB HGfICTBPITGJIBHLIG 4ucCiia, BBIMIOJHATH NPUKHUIKY pPC3yJibTaTa

BBIYMCIICHUM, OLIEHKY YMCIIOBBIX BBIPAXKEHUMN

YpaBHEHUs U HEPABEHCTBA

2.1

Pemars nuHelHble W  KBaJpaTHbIE YpaBHEHUS, ypaBHEHUS,

CBOJAIIUCCA K HUM, HpOCTCI\/'IU_II/Ie I[p06HO-paI_[I/IOHaJ'ILHBIe YpaBHCHUA

2.2

Pemate cucteMsl ABYX JIMHEHMHBIX YPaBHEHUH C IBYMSI IEPEMEHHBIMU
U CHUCTEMBI IByX YpaBHEHH, B KOTOPBIX OJIHO YpaBHEHUE HE SBISETCS

JIMHEUHBIM

23

Pemrate TexcToBhIC 3aJa4un aJIFe6paI/I‘IeCKI/IM CIIocoOoOM ¢ IIOMOIIBIO
COCTAaBJICHUA YpPaBHCHHUSA HWIIM CHUCTECMbI IBYX ypaBHeHI/Iﬁ C IByMA

MNEPEMCHHBIMU

24

[IpoBoauTh MPOCTEHINNE MCCIECAOBAaHUS YPAaBHEHHM U CHUCTEM
ypaBHEHHW, B TOM 4YHCIE€ C TPUMEHEHHEM TpapuuecKux
IpeJICTaBICHUN (HalpuMep, yCTaHABINBaTh, UMEET JI YpaBHEHUE WU

CUCTEMa YPaBHEHUU pellIeHus], €CIIU UMEET, TO CKOJIBKO)

2.5

Pemars JIMHEHHBIC HCPaBCHCTBA, KBaApPaTHLIC HCpaBCHCTBA,
M300pakaTh pelieHne HEPaBEHCTB HA YMCIIOBOW MPSIMOM, 3aMHCHIBATh

peuICHUC C MIOMOIIbKO CUMBOJIOB

2.6

PemaTte cucTeMBl JTMHEHHBIX HCPABCHCTB, CHCTCMblI HCPABCHCTB,
BKJIIOYAONIUME KBAaJApPaTHOC HEPABCHCTBO, I/1306pa)KaTB pE€IICHUC
CUCTCMbI HCPABCHCTB Ha YHCI0BOM HpHMOﬁ, 3aIIMCbIBATh PCHICHUC C

IIOMOIIIbIO CUMBOJIOB

2.7

Hcnonp3oBaTh HCPABCHCTBA IIPpU PCIICHUHN PA3JIMYHBIX 3a1a4

DyHKIUU

3.1

PacnioznaBatb GYHKIIUM ~ W3y4YEHHBIX  BUJIOB. [Toka3biBaTh

CXEMAaTUYECKHU PACIIONIOKEHHE Ha KOOPAUHATHON IIIOCKOCTH IpauKoB




bynkumii Buga: y=kx, y=kx+b, y=~k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT

3HaYeHUH K0d(h(PUIIMEHTOB, OMUCHIBATH CBONCTBA (PYHKIIHIA

IToka3piBaTh CXEMAaTUYECKM PACHOJIOKEHHE HAa  KOOPAWHATHOU

3.2 MIOCKOCTH TpaduKoB (PYHKIUK BUIA y = KVX, Y = |X| U ONHUCHIBaTh
CBOICTBa (PYHKIIHIA
Ctpoutrp u wu300paxkarb cXeMaTH4YEeCKH TpaduKu KBaIpaTUYHBIX
3.3 (GyHKIMA, OMHMCHIBATH CBOWCTBA KBAAPATUYHBIX (QYHKIMA IO HUX
rpadukam
Pacno3naBaTh KkBaApaTHuHyIO0 GYHKIHUIO 10 (Qopmyse, MPUBOIUTH
34 OpUMEphl KBAJPATUYHBIX (YHKIUH U3 pearbHON KU3HH, (PHU3UKH,
TEOMETPUH
4 ApudmeTnueckasi U reOMeTpHUecKas Porpeccun
41 PacnioznaBath apudmeTnyecKyro U reOMETPUUECKYIO MIPOrpeccuu npu
. pa3HBIX COoc0o0ax 3adaHus
BEBINONHATE BBIYMCIEHUS C HUCMONB30BaHUEM (GOPMYNT 7-TO UJICHA
4.2 apuMETUYECKOW U TEOMETPUUYECKON MPOrPEecCHii, CYMMBI MEPBBIX N
YJICHOB
43 N300paxaTh 4ieHbl MOCIEeI0BAaTEIbHOCTH TOYKaAMH Ha KOOPAMHATHOMN
. TUIOCKOCTH
Pemats 3amaun, cBsi3aHHBIE C YHCIOBBIMU MOCJEI0BATEIILHOCTIMHU, B
4.4 TOM 4YHCIIe 3aJa4d W3 peajbHOM JKHM3HM (C MCIOJb30BaHUEM

KaJIbKYJIATOPA, IU(PPOBBIX TEXHOJIOTHIA)




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna 1 BIYUCICHUS
JpoOu OOBIKHOBEHHBIE U JECATUYHBIE, MEPEeXo] OT OAHON (OpMBI 3amucu
1.1 npobeit k napyroil. [loHsTHE panMOHAIBLHOTO 4YHUCHA, 3alKCh, CPAaBHEHHUE,
YHOPSAAOYMBAHUE PALIMOHATIBHBIX YUCEI
1o Apudmernueckue necTBUS ¢ pallMOHANBHBIMU YnciaMu. Pemenue 3agau us3
' peasbHOM MPAaKTUKKU Ha YacTH, Ha IpoOHU
13 Crenenp ¢ HaTypaJbHBIM I[IOKa3aTeleM: OIIpe/ieleHne, NpeoOpa3oBaHUE
' BBIpa)KEHUI1 Ha OCHOBE OINpENIEIeHNUs, 3aUCh OOJIBLINX YUCEll
14 [IponeHThl, 3anuCh MPOLEHTOB B BHUJE APOOM U ApOOH B BHUJE NPOLEHTOB.
' Tpu oCHOBHBIE 3a/1a4y HA MTPOLIEHTHI, PEILIEHUE 331a4 U3 PEAJIbHON MTPaKTUKU
s [Ipumenenne nOpU3HAKOB  JEIMMOCTH, pPa3jOXKEHUE HAa  MHOXUTENIU
' HaTypaJbHbBIX YUCEIl
L6 PeanpHble  3aBHUCHMOCTH, B TOM  4YHcle TMpsMas U oOparHas
' MIPONOPLIMOHAIBHOCTH
2 Anrebpanuyeckue BbIpaXKeHUs
51 [lepemenHble, UNCIOBOE 3HAYEHHUE BBIPAKEHUS C NEpeMEHHOU. [lomycTumblie
' 3HAYEHUS IEPEMEHHBIX
25 [IpencraBneHne 3aBUCHUMOCTH MEXKIy BEIWYMHAMU B BHIC (OPMYJIBL.
' Borancnenus no popmynam
53 IIpeoOpa3oBaHne  OyKBEHHBIX  BBIP@KEHHUH, TOXIECTBEHHO  paBHbIE
' BBIPAXECHUS
24 CBolicTBa CTENIEHU C HATYpaJIbHBIM I10Ka3aTeIeM
5 OpnHowieHbl U MHOrouneHsl. CreneHp MHoOrowieHa. Clio’keHue, BBIUUTAHUE,
' YMHOKE€HUE MHOTOWIEHOB
Y @®opMyJibl COKpAIEHHOIO YMHOKEHUS: KBAaJpaT CyMMBbI U KBaJpaT pa3HOCTH.
' ®dopmysia pa3HOCTH KBaJpaToB. Pa3noxkeHre MHOrOWIEHOB HA MHOKHUTEIH
3 YpaBHeHust
11 VYpaBHeHHe, KOpEHb YpaBHEHHUs, INpaBwia NpeoOpa3oBaHUS YpaBHEHUS,

PaBHOCUIILHOCTb YPaBHEHU




JIuHeitHOe ypaBHEHHME C OJIHOW NEPEMEHHOW, YMCIO KOPHEH JIMHEHHOTO

32 YPaBHEHUs, PELIEHUE JIMHENHBIX YPABHEHUN
33 CocraBiieHUe ypaBHEHUH 0 YCIIOBUIO 3aJa4yM. PerieHne TeKCTOBBIX 3adad ¢
' IIOMOIIBIO YPAaBHEHUI
34 JIuHeitHOe ypaBHEHHUE C IBYMS IEPEMEHHBIMH U €T0 rpaduk
Cucrema [ByX JMHEMHBIX ypaBHEHUH C JByMs IepeMEHHbIMU. PeuienHue
3.5 CHUCTEM YypaBHEHHUU CIIOCOOOM IMOJCTAaHOBKH. [IpuMephl pemeHnsi TEKCTOBBIX
3a/1a4 ¢ IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpaduku. OyHxmm
4.1 Koopaunara Touku Ha npsiMoi
42 UucnoBsle TPOMEXYTKH. PaccTosiHuE MeXTy ABYMsI TOUKaMH KOOPAMHATHON
' psIMON
43 [IpsimoyronpHas cuctema koopauHat, ocu Ox u Oy. Alcuucca U opaAvHATA
' TOYKH Ha KOOPJAUHATHOM MIIOCKOCTH
4 [Ipumeps! rpadukoB, 3agaHHbIX GopMylnaMu. UTeHue rpaukoB peasbHbIX
' 3aBUCUMOCTEN
4.5 [onsarue Gpynkuuu. I'paduk pynkunu. CoricTBa QyHKIHUI
4.6 Jluneitnas pynkuus, e€ rpaduk. I'padux Gynkum y = [X|
47 I'paduyeckoe pemieHne IWHEHHBIX YpaBHEHHM W CHCTEM JIMHEHWHBIX
' YpaBHEHUN
8 KIIACC
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHMS
1 UYucna v BBIYUCICHUS
1 KBanpatusiit kopenb u3 uucna. lloHarne 00 HppalMOHAIBHOM YHCIIE.
. Jlecatnunble MpUONIMKEHNUS UPPALIMOHATIBHBIX YHCET
CpoiicTBa apudMeTHUECKUX KBaJIpaTHBIX KOpPHEH W MX HNpPUMEHEHHE K
1.2 peoOpa30BaHMUIO YHCIIOBBIX BBIPAKEHUN W BBIYHCICHUSIM. J|eiCTBUTEIIbHBIC
qucia
1.3 Crenenb C LeNbIM NIOKa3aTeneM U e€ cBoicTBa. CTaHnapTHas 3alKUCh YHUCiia
2 AnreOpanyeckue BhIpaKEHUS
2.1 KBanpaTHbiii TpEXUIIEH, pa3ioKeHUE KBAPATHOTO TPEXWICHA HA MHOKUTEIU




2.2

AnrebGpanueckas qpodb. OCHOBHOE CBOICTBO anredpandeckoit 1poou

2.3 CrnosxeHue, BBIYUTaHUE, YMHOKCHHE, JICTICHUE alTeOpandecKux Ipooeit

2.4 PanronansHble BRIpaXKeHUS U UX TIPe0Opa3oBaHue
3 VYpaBHEHUsI U HEPABEHCTBA

11 KBagpatHoe ypaBHeHue, ¢opMmyia KOpPHEH KBaJIpaTHOTO ypaBHEHHS.
' Teopema Buera

3.2 Pemenue ypaBHeHMi, CBOIAIIMXCA K JIMHEHHBIM U KBAIPATHBIM

33 [Ipocreiimue qpoOHO-palliOHATIbHBIE YPaBHEHUS

I'paduueckas uHTEpIpETaNNsl YPAaBHEHUN C ABYMS MEPEMEHHBIMH M CHCTEM
34 JIMHENHBIX YpaBHEHUH ¢ JABYMs NepeMeHHbIMU. [IpuMepsl pemieHus: cucreM
HEJIMHEWHBIX YPaBHEHUH C IByMsl IEPEMEHHBIMU

3.5 Pemienue TekcTOBBIX 33724 alreOpandecKuM crnocoOom

3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA

3.7 HepaBeHCTBO ¢ 0JHOM ITEpeMEHHON

3.8 PaBHOCHIIBHOCTH HEPaBEHCTB

3.9 JInHeHbIE HEPABEHCTBA C OJHOM IIEPEMEHHOMN

3.10 CucTteMbl TMHEWHBIX HEPABEHCTB C OJJHON MEPEMEHHOM
4 OyHKIMU

il [Tonsitue dynkuun. OOmacTp ompeneleHUss W MHOXKECTBO 3HAaYCHUH
. ¢byukuuu. CriocoOsl 3a1aHus GYHKUIUN

4.2 I'padux Gpynkuuu. YreHue cBoicTB GyHKIMHU 1O €€ rpaduKy

4.3 [Tpumeps! rpadukoB GYHKUINH, OTPAKAIOLINX pealbHbIe MIPOLECCH

44 OyHKIMH, OIUCHIBAIOIIME NPIMYI0O U OOpaTHYIO MPOIMOPLUOHAIBHBIE
' 3aBUCUMOCTH, UX TpaduKu

4.5 OyHkuu y =x? y = x?

4.6 OYHKIHH ) = X, y = [x]

4.7 I'paduueckoe pelieHre ypaBHEHUN U CUCTEM ypaBHEHUI

9 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUSA
1 Yucna v BBIYUCICHUS




1.1

PaIII/IOHaJ'II)HBIC qncCiia, HppalUOHAJIBHBIC YHCJIa, KOHCYHBLIC U OCCKOHEUHBIE

JACCATUYHBIC ,[[pO6I/I

MHOX€eCTBO AEMCTBUTEIBHBIX YHUCCII, JEUCTBUTENILHBIC YHCIIa KaK OeCKOHEYHBIE

JACCATHYHBIC I[p06I/I. Bzanmuo OAHO3HAYHOC COOTBCTCTBUEC MCKIY MHOKCCTBOM

h2 JEHCTBUTENIBHBIX YKMCEN U KOOPAUHATHOM NpsiMoil. CpaBHEHHE NEHCTBUTEIBHBIX
qucen
1.3 ApudmeTndeckne IeiUCTBUS ¢ IEHCTBUTESILHBIME YUCIIAMA
W3mepenus, TpuOIMKEHUs], OLEHKU. Pa3Mepsl 00bEKTOB OKpYIKAIOIIET0 MHUPA,
L4 JUINTENILHOCTh MPOLIECCOB B OKpyxkaromeMm wmupe. ITpubnmxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOmmKeHus. Okpyrienue uucen. [Ipukuaka u omeHka
pE3yJIbTaTOB BBIYUCIICHUN
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 YpaBHEHHUsI C OJHON ITEPEMEHHON
2.2 JInneiinoe ypaBHeHue. Pelienne ypaBHeHNH, CBOAAIIMXCS K JIMHEMHBIM
23 KBanpaTtHoe ypaBHeHue. Penienne ypaBHeHU, CBOASAIINXCS K KBAaIpaTHBIM
24 bukBanpatHoe ypaBHeHue. llpumepbl pelleHHs YpaBHEHMM TpEeTbel U
' YEeTBEPTOM CTENEHEHN Pa3IoKEHUEM Ha MHOXKHUTEIIN
2.5 Pemenue npoOHO-panimoHaNbHBIX YPaBHEHHUI
2.6 CucreMbl ypaBHEHUI
2.7 VYpaBHeHUe ¢ ABYMsI IEPEMEHHBIMU U €T0 rpauk
2.8 Pewmenne cucrem ByX JIMHEWHBIX YPABHEHHM C IBYMs IIEPEMEHHBIMU
20 Pewenne cucrem IByX ypaBHEHHMH, OJHO M3 KOTOPBIX JIMHEWHOE, a APyroe —
' BTOPOU CTENEHU
2.10 I'paduueckas MHTEpIIpEeTALUs CUCTEMBI YPABHEHUI ¢ ABYMS IEPEMEHHBIMU
2.11 Pemenne TekCTOBBIX 3aj1a4 anreOpandecKuM CrocoooM
2.12 YuciioBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemienne nuHENHBIX HEPABEHCTB C OJJHOM MEPEMEHHOU
2.14 Pewienne cucreM IMHENHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOU
2.15 KBagparHbie HEpaBeHCTBA
516 I'paduueckass mHTepnpeTans HEPABEHCTB U CHUCTEM HEPABEHCTB C JIBYMs
' IIEPEMEHHBIMHU
3 DyHKINH
3.1 KBagparnunas ¢ynkums, e€ rpaduk u cBoiictBa. [lapaGoma, kKoopauHATHI




BEPILKHBI Tapadoibl, OCb CAMMETPUHN apaboJIb

3.2 I'paduku pynkunit y=kx, y=kx+b u ux cpoiicrsa

33 I'paduku Gynkuuit y=k/x, y = x° 1 uX CBOWCTBa

34 I'paduxu QyHKIMI , 1 UX CBOICTBA
4 YucioBbie NOCIE0BATENLHOCTH

il Omnpenenenne U CrocoObl 3aJaHUS YUCIOBBIX TMOCIENOBATEIBHOCTEH. 3amaHue
' MOCJIEIOBATEILHOCTH PEKYpPEHTHOUM popMyIion U HopmyIioi n-ro dieHa

42 Apudpmernueckast mnporpeccuss. Dopmynsl n-ro  uigeHa apupMeTHUYECKOU
' MIPOTPECCUU, CYMMBI NIEPBBIX 71 YJICHOB

43 ['eomeTtpuueckass mporpeccus. QDopMmynbl 7-TO  YiI€HA T'€OMETPUUYECKOM
' MIPOTPECCUU, CYMMBI TIEPBBIX 71 YWICHOB

44 N3o00paxkenne uineHOB apu(PMETHUYECKOH U TEOMETPUYECKOW Iporpeccuit
' TOYKAMHU Ha KOOPJUHATHOM MIIOCKOCTH. JIMHEHHBINA U SKCITOHEHIIMATBHBINA POCT

4.5 CJ10KHbBI€ TPOLEHTHI




IMPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NMpoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBAHUSA K PEAMETHBIM pe3yJibTaTaM
OCBOCHHSI OCHOBHOI 00pa3oBaTeIbHON NPOrpPaMMbl OCHOBHOIO
o0mero oopazopanus Ha ocHoBe PI'OC

YMeHne omnepupoBaTh IMOHSATUSMHU: MHOXECTBO, IOJAMHOXECTBO,
omnepaly HaJl MHOXECTBAMH;, YMEHHE OIEepUPOBATh MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBo, MUK, MPUMEHITh MX NpPU PEIICHUU
3a[a4; yMEHHE HCIIOJIb30BaTh TpapruecKoe MPeICTaBICHUE MHOXKECTB
JUTSL ONTUCAHUS peajbHBIX MPOIECCOB U SBIECHUM, MPU PELICHUH 3a7a4

U3 IPYTUX Y4eOHBIX MPEIMETOB

YMeHue onepupoBaTh MOHATUSMHU: OIPENCICHUE, aKCHOMa, TEOopeEMa,
JIOKa3aTeNbCTBO; YMEHHE paclo3HaBaTb WCTHUHHBIE W JIOXKHBIE
BBICKA3bIBaHUS, IPUBOJUTH IIPUMEPHl U KOHTPIPUMEDPBI, CTPOUTH

BBICKAa3bIBAHHA U OTPULIAHUSA BBICKA3bIBaHMI

YMeHne ornepupoBaTh MOHATHSIMHU: HATypaJIbHOE YHCIIO, MPOCTOE U
COCTaBHOE YHUCJO, JIETUMOCTh HATypaJIbHBbIX YHUCEN, MPU3HAKU
JETUMOCTH, IIeJIOE€ YHUCJIO, MOAYJb YHhcia, OOBIKHOBEHHAs ApoOb W
JIecATHUYHAs poOb, CTAHIAPTHBIN BUJ YHCIA, PallMOHAIBLHOE YHUCIIO,
UpPpPALMOHATIBHOE 4YHUCJIO, apU(METHYECKHIl KBaJpaTHBI KOPEHb;
YMEHUE BBINOJHATH JEUCTBUS C YWCIaMH, CpaBHUBaTh U
YIOPSIOYMBATh YWCIA, MPEACTABIATh YHCIAa Ha KOOPAUHATHOU
NpsIMOM, OKPYTJIATH YHUCIA; YMEHUE JeNaTh MNPUKUIKY U OLICHKY

pe3yJibTaTa BBIYMCICHU

YMeHue onepupoBaTh MOHATHSAMH: CTENEHb C LEJIbIM IOKa3aTeleM,
apu(pMeTHYeCKuil KBaJpaTHBI KOpEeHb, MHOTOYJICH, ajaredpandeckas
npoOb, TOXAECTBO, 3HAKOMCTBO C KOPHEM HATypaJIbHOW CTENEHH
Oonbllle €AMHUIBI; YMEHHE BBIIOIHATH PACYETBHI MO (opMysaM,
npeoOpa3oBaHusl LEJbIX, JAPOOHO-pAllMOHAIBHBIX BBIPAXKEHUN U
BBIPQKEHUI C KOPHAMM, Pa3IOKEHHE MHOTOYJIEHa Ha MHOXHUTEIH, B
TOM 4YHCJIE C HCIOJb30BaHWEM (OpMYJ pa3HOCTH KBaJApaTOB U

KBaJApaTra CYMMbI U Pa3HOCTHU

VYmenue OIICPHUPOBATH NOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHUC C




OJIHOM IIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
NIEPEMEHHOH; YMEHUE peIllaTh JUHEHHbIE U KBaJpaTHbIE yPaBHEHUS,
JIpOOHO-pallMOHATFHBIE YPABHEHHS C OJHOW TMEPEMEHHOW, CHUCTEMBI
JBYX JINHEHHBIX YPAaBHEHWM, JINHEHHBbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JPOOHO-pallMOHANIHBIE HEPAaBEHCTBA C  OJHOMN
IIEPEMEHHOM, B TOM UYHCJIE IIPU PELIEHUH 3a/1a4 U3 APYTUX NIPEAMETOB
W TPAKTUYECKHUX 3a7a4; YMEHUE MCIOJIb30BaTh KOOPAUHATHYIO
OpsSMYyI0 U KOOPJAMHATHYIO IUIOCKOCTh JUI M300pakeHUs pelIeHun

YpaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMU: QYHKIUS, rpaduK QYHKIUH, HYIN
byHKIHH, MIPOMEKYTKH 3HaKOIIOCTOSIHCTBA, MIPOMEKYTKH
BO3pacTaHus, YyObIBaHUS, HaAWOOJbIIeE W HAMMCHbBIEE 3HAYCHUS
byHKINY; yYMEHHUE OIIEPUPOBATh TIOHSITUSIMH: npsiMast
MPOTMOPIIMOHAILHOCTD, JTHHEHHAS (DYHKIHS, KBaJpaTHUHAsS (DYHKIUS,
oOpaTHasi TPOMOPIUOHAIBHOCTh, TMapabojia, THUNEepOOIa; YyMEHHE
CTpouTh Tpaduku PyHKINN, UCTIOTH30BATh TPa(UKH JIJIS ONIPEICTICHUS
CBOWCTB TMPOIIECCOB M 3aBUCUMOCTEH, Ui PEIICHHs 3a/1a4 U3 JAPYTHX
Y4eOHBIX TIPEIMETOB W pPEalbHOW JKWU3HHU;, YMEHHE BBIPAXKAThH

(bOpMYJ'IaMI/I 3aBUCUMOCTU MCKAY BCIIMYNHAMU

Ymenue OTIepupOBaThH MOHSITUSIMHU: MOCIIEZI0BATEIbHOCTb,
apupMeTHuecKkass M TeoOMeTpUYecKas  IMPOrPeccCHH;  YMEHHE
UCIIONIb30BaTh CBOWCTBA TOCJEI0BATENBHOCTEH, (OPMYIIBI CyMMBI U
o0wiero ujaeHa NpU PElIeHUU 3a]ad, B TOM YHCIE 33J1ad U3 APYTUX

y4eOHBIX MPEIMETOB U PEATLHOM KUZHU

YMeHue pemiath 3aJaud pasHbIX TUIOB (B TOM YHCIIE€ HA MPOLEHTHI,
JNOJAM W YacTH, JBWXKEHHE, paboTy, LIEHy TOBApOB U CTOMMOCTb
MOKYTIOK U YCIIYT, HAaJIOTH, 33Ja4u U3 00J1acTH yNpaBiIeHUS JINYHBIMU U
CeMEeWHBIMU  (UHAHCAMM); YMEHHE  COCTAaBJIATH  BBIPAXKECHHUS,
YPAaBHEHUs, HEPaBEHCTBA M CHCTEMBl II0 YCJOBHUIO 3a/ayH,
UCCIIEI0OBaTh MOJTYYEHHOE PEIIeHHE U OIIEHHWBATh MPaBIONOJ00HOCTh

MOJIYYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBarh NOHATUAMU: QUTYpA, TOUKA, OTPE3OK, MpsMas,
Jyd, JIOMaHasi, yroj, MHOIOyTOJIbHHUK, TPEYTOJIbHHUK, PAaBHOOEIPEHHBIH
U PaBHOCTOPOHHUN TPEYrOJIbHUKH, NPSIMOYTOJIbHBIN TPEYroJbHUK,

MEHaHa, 6I/ICCCKTpI/ICa U BBICOTA TPCYI'OJIbHUKA, ‘leTBIpéXYFOJ'ILHI/IK,




napajuiesiorpaMM, pom0, TpSAMOYTOJIbHUK, KBajapar, Tpamerus;
OKPYHOCTb, KpYT, KacaTejbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
durypamu; yMeHue pelaTh 3ajadyd, B TOM YHWCJIE€ U3 MOBCEIHEBHOMN
JKU3HU, Ha HAXO0XKJIECHUE IeOMETPUYECKUX BEIMYMH C IPUMEHEHUEM

M3YYEHHBIX CBOMCTB QUIyp U (akToB

10

YMeHHne OomnepupoBaTh IOHSATHAMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYrOJIbHUKOB; MapauIeIbHOCTh U INEPHNEHAUKYJISAPHOCTh MNPSMBIX,
yrol MEXAY MpsMbIMU, MEPIEHIUKYJSp, HAKIOHHAs, MpPOEKLUs,
nogobue ¢puryp, noJo0HbIE TPEYTrOJbHUKH, CAMMETPUS OTHOCUTEIBHO
TOYKM M NPSAMOW; YMEHHE DPACIO3HAaBaTh PAaBEHCTBO, CUMMETPHUIO U
nogobue ¢Guryp, napamiesbHOCTh U MEPHEHIUKYIISIPHOCTD MPSMBIX B

OKpYXarolleM MUpe

11

YMeHue onepupoBaTh IOHSTUSAMM: JJIMHA, PAcCTOSHHUE, YIroil
(BeMMYMHA yTJla, CHHYC U KOCHUHYC yIja TPeyrojbHHKa), IJIOLIa/b;
YMEHHE OLIEHUBATh Pa3MEPbI IPEIMETOB U OOBEKTOB B OKPY’KAIOILEM
MUpPE; yMEHHE MPUMEHATh GOpMyJbl MEepUMEeTpa U  IUIOIIAIU
MHOTOYTOJIbHUKOB, JJIMHBI OKPYKHOCTH M IUIOMIaAH Kpyra, o0bema
NPSIMOYTOJIBHOIO MapajuIeNIeNIUIela; YMEHUE NPUMEHITh IPU3HAKU
PaBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TpPEyroOJIbHHKA,
teopemy Iludaropa, TpUrOHOMETpHUUECKHE COOTHOUICHHS  JAJIs

BBIYUCICHUA JJIHH, paCCTOﬂHHﬁ, nnoma,ueﬁ

12

YMmenue u3zo0pakaTh IUIOCKME (UIYpl W HUX KOMOHMHAIUH,
IPOCTPAHCTBEHHbIE (UTYPBI OT PYKH, C TIOMOINBI0 YePTEKHBIX
MHCTPYMEHTOB M 3JIGKTPOHHBIX CPEJICTB IO TEKCTOBOMY WIIU

CHUMBOJIbBHOMY OITMCAHUIO

13

YMeHue  onepupoBaTh  MHOHATUSAMHU:  NPSAMOYTOJIbHAash  CUCTEMA
KOOpAMHAT, KOOpAWUHATBI TOYKHM, BEKTOp, CyMMa BEKTOpOB,
IIPOU3BENICHUE BEKTOPA HA YHCIIO, CKATSIPHOE IPOU3BEICHUE BEKTOPOB;
YMEHHUE HCIIOJIb30BaTh BEKTOPbl U KOOPAUHATHI Ul INPEACTaBICHUS
JaHHBIX M pEIIeHus 3ajJad, B TOM YHUCIE HU3 JPYruxX Yy4eOHBIX

MpeaAMECTOB U peaJ'ILHOI\/'I KHU3HHU

14

YMeHue omnepupoBaTh IOHSATHUAMHU: CTOJIOMKOBBIE U  KPYI'OBBIE
IUarpaMMBbl,  TaOJWIBL, cpenHee — apudmMeTHUeckoe, MenuaHa,
HauOoJplllee M HAaUMEHbLIee 3HAYEHUs, pa3Max 4YHUCIOBOro Habopa;

YyMEHHE  U3BJIEKAaTh, HMHTEPOPETUPOBATH M  IMPeoOPa3OBHIBATH




uH(OpMaIMo, TPEACTABICHHYIO B TaOJMIlaX M Ha JuarpaMMax,
OTPaXXalOLIYI0 CBOMCTBA M XAPAKTEPUCTUKU PEAIBHBIX ITPOLECCOB U
SABJICHUW, YMEHHME pacrno3HaBaTh M3MEHYUBBIC BEJIWYHUHBI B

OKpY>arolleM MUpe

15

YMeHue omnepupoBaTh MOHATUSMHU: CIy4YallHBIA ONBIT (CIy4yailHBIN
AKCIEPUMEHT), D3JIEMEHTapHOE COObITHE (JIEMEHTAapHBIM HCXO0.)
CIIy4ailHOrO OmbITa, CIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HaXOAUTh BEPOATHOCTH CIIy4alHbIX COOBITUH B ONBITaX C
PaBHOBO3MOXHBIMU JJIEMEHTAPHBIMH COOBITHSIMH; YMEHHE pEellaTh
3a/la4yl METOJI0M OpIraHM30BAHHOIO Iepedopa M C HCIOJb30BaHUEM
IpaBuja YMHOXXEHHS; YMEHHE OIICHUBATh BEPOSITHOCTH PEAIbHBIX
COOBITUM W SIBJIEHMH, NMOHUMATh POJIb MPAKTHUYECKU JTOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITHI B OKpPYXAarolleM MHpPEe U B IKH3HU;
3HAKOMCTBO C IIOHSITUEM HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJBIINX YHCET U €r0 POJIBIO B MACCOBLIX SABJICHHAX

16

YMeHue BbIOMPATh MOAXOANIAN W3YYCHHBIM METOJ IS PEIICHHS
3a/1aud, TPUBOJUTH MPUMEPhl MATEMATUYECKHX 3aKOHOMEPHOCTEH B
MIPUPOJIC U KU3HU, PACIIO3HABATH MPOSBJICHUE 3aKOHOB MAaTeMaTUKH B
UCKYCCTBE, OIUCHIBATh OTJEIbHBIC BBIJAIOMIMECS  PE3YJIbTAThI,
MOJIYYECHHBIE B XOJI€ Pa3BUTHUS MATEMAaTUKU KaK HAyKH, MPUBOAUTH
MpUMEPbl MATEMATUYECKUX OTKPBITUH U UX aBTOPOB B OTEYECTBEHHOM

Y BCEMUPHOH UCTOPUU




INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, ITPOBEPAEMBIX HA OI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS

Yucna ¥ BEIYUCIIEHUS

1.1

Harypanbnsle u nensie yncna. [Ipu3Haky JeMMOCTH HEIbIX YUCE

OOBIKHOBEHHEBIC u JACCATHYHBIC I[pO6I/I, IMPOLCHTHI, OCCKOHCYHBIC

2 MIEPUOANYECKHE JPOOH

13 Panvonanbupie uncna. Apudmernyeckue omepanudud ¢ palloHaIbHBIMU
' YUCIaMHU

L4 JeiictButenpupie yncna. ApudMETHUYECKHE ONepalud ¢ JACHCTBUTEIbHBIMU
' YUCIaMHU

s [TpuOnmk€HHbIE BBIUMCIICHUS, TpaBUia OKPYIJIEHUS, NPHUKUAKA U OICHKA
' pe3yibTaTa BEIUUCIECHUN

2 Anrebpanyeckue BhIpaXEHUs

2.1 BykBeHHbIE BbIpaXKeHUsI (BBIPAXKEHUS C IEPEMEHHBIMU )

55 Crenenb ¢ uenbiM mnokaszateneM. CTENEHb C pPALMOHAIBHBIM I1OKA3aTEJIEM.
. CaoiicTBa cTeneHu

2.3 MHorouieHsl

2.4 Anrebpanyeckas 1poOb

55 Apudmernueckuit KOpEHb HaTypaJIbHON CTEIICHHU. [HenictBus c
' apupMeTUYECKIUMHU KOPHIMU HaTypaIbHON CTETICHU

3 YpaBHEHUs 1 HEpAaBEHCTBA

. [lenbie u npoOHO-panMOHaNbHBIE YypaBHEHHs. CHCTEMBI M COBOKYIHOCTH
. yYpaBHEHUNU

35 Llenble U npoOHO-paloHaNbHbIE HepaBeHCTBA. CHCTEMbl U COBOKYIHOCTH
' HEpaBEHCTB

3.3 Pemenne TekcTOBBIX 3a/1a4

4 UucnoBsle NOCIEA0BATENBHOCTH

4.1 [TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUs MTOCTIEA0BATEIHHOCTEN

4.2 Apudmernueckass u reomeTpuyeckas nporpeccur. Dopmysa  CIOXKHBIX




IIPOLICHTOB

5 DyHKIHUU
OyHknusg, crnocoObl 3agaHus  ¢yHKnuu. I'paduk  yHknmu. OO6macTh
OTIpeieNIeHUs] U MHOXKeCTBO 3HaueHuil ¢ynkimu. Hynu ynkiun. [IpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIHH. MaKCUMyMBI H
MUHUMYMBbl (QyHkuuu. HaunOonpliee W HavMeHblllee 3HauY€HHWE (QYHKIMM Ha
MIPOMEKYTKE
6 KoopanHatel Ha IPSIMON U IIJIOCKOCTH
6.1 Koopaunathas npsmas
6.2 JlekapTOBbI KOOPAMHATHI HAa TIIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 UX cBoicTBa
7.2 TpeyroabHuK
7.3 MHOroyrojasHUKU
7.4 OKpy’>KHOCTb U KpYyT
7.5 N3Mepenne reoMeTpruueCKUX BEJIMUUH
7.6 Bexkrtops! Ha mI0CKOCTH
8 BeposTHOCTB U cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BepositHocTh
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* Maremaruka. Anre6pa: 7-i kimacc: 6a30BbIil YpPOBEHB: yUeOHUK; 15-¢
u3nanue, nepepadborannoe MaxkaperueB FO.H., Munatok H.I'., Hemikos K.1. u
np.; non peaakuueit TensikoBckoro C.A. AKIIMOHEPHOE OOIIECTBO
«M3parenscTBO «IIpocBemienne»

» Maremartuka. Anrebpa: 8-it kiacc: 0a30BbIi YpOBEHB: yUeOHHK; 16-¢
u3nanue, nepepadborannoe MakapsrueB FO.H., Munatok H.I'., Hemkor K.W. u
np.; nox pepakmnueit Tenskopckoro C.A. AKIMoHEpHOE OOIIECTBO
«3parensctBo «lIpocBemenne»

* Marematuka. Anrebpa: 9-it kiacc: 0a30BbIi ypOBEHb: yUeOHUK; 15-¢
u3nanue, nepepadborannoe MaxkaperueB FO.H., Munatok H.I'., Hemikos K.W. u
ap.; noxa penakuuent TensikoBckoro C.A. AKIIMOHEpHOE 00IIECTBO

«I/I3IlaT€JII>CTBO ((HpOCBGHICHI/IG»

METOJIUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

1. IunakTuyeckue MaTepuaisl o anredpe s 7 knacca/3paBuy JIA.,
Kysuenosa JI.B., CyBoposa C.b., -M.,IIpocsemenne, 2015r

2. CamocTosTeNbHbIE U KOHTPOJIbHBIE PAaOOTHI 10 MaTEMaTHKe JJs 7 Kiacca/
EpmioBa A. I1., 'ono6oponsko B.B., -M., Unekca, "015r.

3. Aunaktudeckue marepuansl. Anreopa 8 kimacc, B.W. XKoxos, FO.H.



Makapserue, H.I'. Munatok, M., [Ipocsemenue, 2018r.
4. Tematnueckue Tectol. Anredpa . 8 kimacc. FO.I1. Qyaaumun, B.JIL.
Kponrays, M., [Ipocsemienune, 2016r.
5. Marematuka 9 knacc.OI'D, TunoBbie BapuaHThl SK3aMEHAITMOHHBIX
3agaHuil noxa penakuuen . B. Smenko
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET
1. MunuctepctBo obpazoBanusi PO, — https://edu.gov.ru
2. ®enepanbubiit moprai. Poccuiickoe o6pazoBanue, -https://www.edu.ru
3. Poccuiickas anekTpoHHas mKoia, - https://resh.edu.ru
4. JlucTaHIMOHHOE 00pa30BaHUE JJIS NTKOJIHLHUKOB U JETEH B MHTEPAKTUBHON
dbopwme, - https://uchi.ru
5. Eaunas xomtekius udpoBbix 00pa3oBaTeIbHbIX PECYPCOB, -
http://schoolcollection.edu.ru
6. O61ako 3HaHUN — 00pa30BATEIBHBIN CEPBUC ISl YUAIIUXCA U
npenojaBarenei mkou, - https://oblakoz.ru
7. CoBpemMeHHOE 00pa30BaHUE Ha OCHOBE TeXHOJOrui SAHaekca.
SunexkcYuebHuk, - https://education.yandex.ru
8. ludporoit oOpazoBaTenbHbIN pecypce ms mko. AKnace, -
https://www.yaklass.ru
9. Menuareka uznarenbctBa «Ilocsemenuey, - https://media.prosv.ru

10. Perry BIIP 7 knacc, - https://math7-vpr.sdamgia.ru/



11. Pemry BIIP 8 knacc, - https://math8-vpr.sdamgia.ru/

12.Pemry BIIP 9 xnacc, - https://math98-vpr.sdamgia.ru/
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IMNOACHUTEJIBHASA 3AIIMCKA

B coBpemenHoM 1udpoBOM MHpE BEPOATHOCTh M CTATUCTUKA MPHOOPETAIOT
BCE OOJIBIITYI0 3HAYUMOCTh, KaK C TOYKH 3PECHUS MPAKTHUECKUX MPUIOKEHUH, TaK
U UX POJHU B 00pa30oBaHUU, HEOOXOJUMOM KakJI0My ueoBeKy. Bo3pacraer uucio
npodeccuid, Mpu OBJIAJICHUH KOTOPBIMU TpeOyeTcs xopoias 0a30Bas MOJATOTOBKA
B 001acTh BEpPOATHOCTH W CTATUCTUKH, Takas TMOATOTOBKAa BakHA s
IPOAODKEHUs 00pa30BaHuUs U JUIs YCHEIIHON Mpo¢deCCHOHAIbHON Kaphephl.

Kax1p1it 4ennoBek MOCTOSHHO NMPUHUMAET PEIICHHUS Ha OCHOBE UMEIOIIUXCS Y
HEro JaHHbIX. A 1711 000CHOBAaHHOTO MPUHSTHUS PEIICHUS B YCIOBUSX HEIOCTATKA
WM M30bITKa MHPOpPMAIIMU HEOOXOIUMO B TOM YHUCJIE XOpOolio chOpMUPOBAHHOE
BEPOSATHOCTHOE M CTATUCTHUECKOE MBIIIUICHHUE.

NMenHo mo3TOMYy OCTpO BCTajga HEOOXOAMMOCTh chopmMupoBaTh Yy
oOyyaroruxcsi GyHKIIMOHATBHYIO TPAMOTHOCTb, BKITIOUAIOIIYIO B CeOsl B KaUeCTBE
HEOTHEMJIEMOM  COCTaBIISIIOIIEH  YMEHHME  BOCIHPUHUMATh U KPUTUYECKHU
aHAJIM3UPOBATh UHGOPMAITUIO, TPEICTABICHHYIO B PA3IMYHBIX (hOpMax, TOHUMATh
BEPOSITHOCTHBIN XapakTep MHOTHX pPEATbHBIX TMPOIECCOB W 3aBUCHUMOCTEH,
IPOU3BOIUTH MPOCTEHINNE BEPOSATHOCTHBIC PACUETHI.

3HAKOMCTBO B y4eOHOM Kypce C OCHOBHBIMH MPUHIIUIIAMU cOOpa, aHaIu3a u
NPECTaBICHUS JaHHBIX W3 Pa3IMYHBIX cdep KU3HU 00IIecTBa M TocyAapcTBa
npuoOuiaeT oO0ydarImMxcss K OOUIECTBEHHbIM HHTEpecaMm. F3ydeHne OCHOB
KOMOMHATOPUKH pPa3BUBAET HABBIKM OpPraHH3allMH mepebopa M moacyéra 4ucia
BApUAHTOB, B TOM YHUCJI€ B MPUKIIAIHBIX 3a/1adyax. 3HAKOMCTBO C OCHOBAaMH TEOPUU
rpadoB co3naét MareMaTuuecKuil pyHIaMeHT sl GOpPMHUPOBAHUS KOMIIETEHITUI B
obnactu WHPOPMATUKU U ITUGPOBBIX TeXHONOTUH. [IpW M3y4eHUH CTAaTUCTUKH U
BEPOATHOCTH OOOTAIIAIOTCS TMPEACTAaBICHUS OOYYaroMMXCi O COBPEMEHHOU
KapTUHE MHUpa M METOJlaX €ro MCCienoBaHus, (popmMupyercs MOHUMaHHUE POJIU
CTAaTUCTUKU KaK UCTOYHUKA COLIMATILHO 3HAYMMOMN MH(OpMAIUU U 3aKIIabIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIIJICHHUS.

B cooTBeTcTBMM ¢ MaHHBIMH LEISIMH B CTPYKTYpe MPOrpaMMbl y4eOHOTO
Kypca «BeposTHOCTh U CTATHCTUKA» OCHOBHOTO OOIIETO 0Opa30BaHUs BbIAEICHBI
clenyrome cojepkareabHo-MeToaudyeckue nunaun: «llpeacraBineHne gaHHBIX U
omucarelibHasl CTAaTUCTHUKa», «BeposSTHOCTb», «DJIEMEHTBHl KOMOMHATOPUKW,
«BBenenue B Teoputo rpadoBy.

Conepsxanne nann «lIpencraBieHre TaHHBIX U ONMUACATEIbHAS CTATHCTHKA
CIIY)KUT OCHOBOW Il (DOPMHPOBAHUS HABBIKOB PAOOTBI ¢ HWH(pOpMANUCH: OT
YTeHUS] W UHTeprpeTanuu WHGOpPMAIMK, NPEACTAaBIECHHON B Tabimuiax, Ha
auarpaMMmax W rpadukax, g0 cOopa, MpEACTaBICHHS M aHalld3a JaHHBIX C
UCTIONb30BAaHUEM CTAaTHUCTHUYECKUX XapPAaKTEPUCTHK CPEIHUX M PACCEHBAHUA.
PabGotas ¢ maHHBIMH, OOydYaroIIMecs ydaTCs CUYUTBHIBATH W HMHTEPIPETHPOBATH



JIAaHHBIEC, BBIABUIaTh, APTYMEHTHUPOBATh M KPUTHUKOBATH MPOCTEHIINE TUIIOTE3HI,
Pa3MBIIUIATh HaJ (aKTOpaMH, BBI3BIBAIOIIMMH W3MEHYMBOCTb, U OIEHUBATH HUX
BJIUSIHUE HA PACCMATPUBAEMBIE BEJIMYMHBI U MTPOLIECCHI.

NHTYnTHBHOE NpENCTAaBIECHUE O CIy4YalHOHM W3MEHUYHMBOCTH, HCCIICIOBAHME
3aKOHOMEPHOCTEW W TEHACHLMN CTAaHOBUTCS MOTUBHUPYIOLIEH OCHOBOW JJIsS
U3YUYEHUSI TEOPUU BEPOSTHOCTEH. boibllloe 3HAYEHHE HMEIT NPaKTUYECKUE
3aJ]aHUs], B YACTHOCTH OIIBITHI C KJIACCUYECKUMU BEPOATHOCTHBIMU MOJEISIMU.

[TonaTre BEpOSTHOCTH BBOAUTCA KakK Mepa MpaBAONofoOusi CIydailHOTO
coObrtusi. Ilpm w3ydyeHmm ydeOHOTO Kypca OOydYaroniuecss 3HAKOMATCS C
MPOCTEUIIMMUA  METOJaMH  BBIYMCJIICHHS  BEPOSATHOCTEM B CIIyYalHBIX
AKCIIEPUMEHTAX c PaBHOBO3MOXHBIMU AJIEMEHTAapHBIMU HCXO0/IaMH,
BEPOSITHOCTHBIMU 3aKOHAMHU, MO3BOJISIIOIIMMH CTaBUTh U peliaTh 0oJjiee CIOKHbBIC
3amaud. B ydeOHbI Kypc BXOHST HayajdbHbIE MPEACTABICHUS O CIy4ailHBIX
BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTHUKAX.

B pamkax y4eOGHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYaromIuxcsi ¢
MHOXECTBAMU M OCHOBHBIMHU OIIEPALMSAMHU HaJ MHOYKECTBAMHU, pacCMaTPUBAIOTCS
MpUMEPHl TPUMEHEHUS JJIsl PEUICHUS 3a/1a4, a TaKXKe HCIOIb30BaHUS B JIPYTHUX
MaTEMaTUYECKUX KypcaxX U y9eOHBIX MpeaMeTax.

B 7-9 kmaccax m3ydaercs y4eOHbINH Kypc «BeposiTHOCTh M CTaTUCTHKA», B
KOTOpBIM  BXonmatr paszaensl: «lIpencraBieHne AaHHBIX M ONKCATENIbHas
CTaTUCTHUKA», «BeposTHOCTEY, «DneMeHThl KOMOMHATOpUKW», «BBemeHue B
Teoputo rpadoBy.

Ha usyudenne yueOHOTrO Kypca «BeposiTHOCTh U CTaTUCTUKA» OoTBoAUTCS 102
yaca: B 7 kiacce — 34 daca (1 gac B Hememo), B 8 kinacce — 34 yvaca (1 yac B
Henento), B 9 knacce — 34 yaca (1 gac B Hefieno).



COJEPXAHUE OBYUYEHUA
7 KIIACC

[IpeacraBnenre naHHBIX B BUJE TAOJHUILI, JUarpaMm, rpaukoB. 3anojHEHNE
Ta0JIUI, YTEHHE W TIOCTPOCHHE JuarpamMM (CTOJOMKOBBIX (CTOIOYATBIX) H
KpYroBbIX). UTeHue rpaukoB peajabHbIX mpoieccoB. M3pneuenne nunpopmanuu u3
JUarpaMM U TaOJINIL, UCTIOIH30BAHNE U UHTEPIPETAIUS JAHHBIX.

OnucarenpHasi CTaTHCTHKA: cpelHee apudmeTudeckoe, MeauaHa, pa3Max,
HaumOoJblIeE M HaUMEHbIEE 3HAUYE€HHs HaOOpa YHUCIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOW U3MEHYUBOCTH.

CrnydaifHbI 3KCIIEpUMEHT (OMBIT) W Cly4aitHoe coObiThe. BeposTtHocTs u
yacToTa. Pojb MaloBEpOSITHBIX U MPAKTHUYECKH JOCTOBEPHBIX COOBITHI B MPUPOJIE
u B oO1ecTBe. MoHeTa 1 UrpajibHast KOCTb B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmna, pedbpo. Crenenbp BepmuHbl. Yucio pédep M cyMMmapHas
crenenb BepmnH. [IpencraBnenue o cBszHocTH rpada. Lenn u muxnsl. [lytu B
rpadax. O6xon rpada (dinepoB myth). [IpencraBieHue o6 OpPUEHTUPOBAHHOM
rpade. Pemenue 3a1au ¢ momolisio rpados.

8 KUIACC

[IpencraBieHue JaHHBIX B BUIE TaOIUL, TUarpaMm, rpauKoB.

MHOXeCTBO, 2JIEMEHT MHOXECTBa, MOJAMHOXecTBO. Omnepauuu Haj
MHOKECTBAMHU: O0OBEIUHEHME, IepeceuyeHue, AononHeHne. CBoWcTBa omnepaunui
HaJl MHOXXECTBAMHU: II€PEMECTUTENIBHOE, COYETATENbHOE, PaCIpPEIEIUTEIbHOE,
BKJItoueHus. lcmonb3oBaHue Tpaduyeckoro MpenCcTaBiICHUs] MHOXECTB IS
OINHCAHUs PEAJIbHBIX MPOIIECCOB U SIBJICHU, IPU PEILICHUH 3a/au.

N3mepenne paccenBaHusi AaHHBIX. Jlucrnepcusi U CTaHAAPTHOE OTKJIOHEHUE
YHUCIOBBIX HA00POB. /lnarpamMma paccenBaHusl.

DOneMeHTapHble COOBITHSL ciydailHOro ombiTa. CrydailHble COOBITHS.
BepositHoct  coObiTuii.  OmBITEI ¢ PaBHOBO3MOXKHBIMH ~ 3JIEMEHTApHBIMU
coObiTuAMU. CiyuaiiHbiil BbIOOp. CBA3b MEXKIY MaJOBEPOATHBIMHU U MPAKTUYECKU
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBolCTBa J€pEBBEB: E€IUHCTBEHHOCTh IYTH, CYIIECTBOBAHME
BUCSYEH BEpIIMHBI, CBA3b MEXKIY YMCIOM BepIIMH M yucioMm peodep. [IpaBumio
yMHOXeHHUs. Perienue 3aa4 ¢ moMoIpto rpados.

IIpotuBononoxkueie coObiTusA. [uarpamma Oiinepa. OObeauHEHHE WU
nepeceueHne coObiThil. HecoBmecTHbie  coObiTus. @DopMyna  CIOXKEHUS
BEPOSATHOCTEH. YCIIOBHAs BepOATHOCTh. [IpaBuno ymHOxkeHwus. HeszaBucnmbie
coOpiTusa. IlpencraBienue skcrepuMeHTa B BUAE JepeBa. Perienue 3amau Ha



HaXO0XJICHUE BEPOSTHOCTEW C MOMOIIBIO JEpPeBa CIYy4YailHOTO SKCIEPUMEHTA,

nyarpamm Jitepa.
9 KUIIACC

[IpeacraBnenre nmaHHBIX B BUAE TaOmuI, JAuarpamMm, TIpaduKoB,
WHTEpIIpeTalus TaHHbIX. UTeHHe U MOCTpOeHUE TabJIHIl, [uarpaMm, rpauKoB Mo
pEAIbHBIM JJAHHBIM.

[TepectanoBku u (akropuan. CodeTaHuss U YUCIO COUECTAHHUMA. TPEyTrObHUK
[Tackans. Pemenne 3a1a4 ¢ UCIoNb30BaHUEM KOMOMHATOPUKH.

I'eomerpuyeckas BepoATHOCTh. CiydailHbIA BBIOOp TOYKM M3 (UTYpHI Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 AYTH OKPY>KHOCTH.

HcnbiTanne. Yenex n Heynaya. Cepus HCNBITAaHMM 10 TEPBOTO ycCIexa.
Cepuss wucnbiTanuii bepHymnu. BeposiTHOCcTH COOBITHIT B CEepUM HCTBITAHUN
bepnyun.

CnyyaiiHasg BeJIMYMHA W DPACHpPEACIICHUE BEPOSITHOCTEN. MaremaTuuyeckoe
oXuganue U - aucnepcus. Ilpumepsl  MaTeMaTHYECKOTO  OXHUJAHUSA — Kak
TEOPETHUYECKOTO CPEAHEr0 3HAYCHUS BEJIMYMHBL. MaremaThdeckoe OXUJaHUE U
JUCHEPCUSA CIyYaWHOW BEJIMYMHBl «YHUCIO YCIEXOB B CEPUM HCIBITAHHUMN
bepuynnm.

[Tonsarue o 3akoHe OonbIIMX yKcen. M3MepeHue BEpOSATHOCTEN C MOMOIIBIO
4acTOT. PoJib 1 3HaueHKE 3aKOHA OOIBIIUX YKUCEI B IPUPOJIE U OOIIECTRBE.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA [POI'PAMMDBI
YYEBHOI'O KYPCA «BEPOATHOCTD MU CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pe3yJabTaTbl OCBOCHHS NPOrpaMMbl y4eOHOro Kypca
«BeposATHOCTb U CTATUCTUKA» XapaKTEPU3YIOTCS:

1) naTrpuoTHYeCKOe BOCIIMTAHME:

IIPOSIBJIEHUEM HHTEpPECa K MPOLUIOMY M  HACTOALIEMY POCCHUMCKOU
MAaT€MaTUKH{, LEHHOCTHBIM OTHOLIEHWEM K  JIOCTHKEHHMSIM  POCCHUMCKHX
MAaT€MaTUKOB U POCCUMCKOW MAaTeMaTH4YECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHUH B IPYIUX HayKaxX U NPUKIAAHBIX chepax;

2) rpakIaHCKoOe ¥ TyXOBHO-HPABCTBCHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U PeAU3aluU €ro
npaB, MPEICTABIEHUEM O MATEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpakIaHCKOro oOiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXAEHUIO ATHUECKUX MPOOJIEM, CBSA3aHHBIX
C MPAaKTUYECKHUM IIPUMECHEHHEM JIOCTMIKEHHM HAyKH, OCO3HAaHUEM BaXHOCTHU
MOPAJIBHO-3TUYECKUX IPUHLHUIIOB B IEATEILHOCTH YYEHOTO;

3) Tpy10BOE BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTME B PEIICHUM NPAKTHUYECKUX 3a1ay
MaTeMaTU4YECKONM HAIPaBJICHHOCTH, OCO3HAHUEM BaXXHOCTH MaTEMAaTUYECKOI'O
o0pa3oBaHMsl HAa MPOTSHKEHUM BCEH >KU3HU I YCHEUTHOW MpogecCHOHaIbHON
NESATENbHOCTH U Pa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
IOCTPOECHUEM MHANBHUAYAIbHON TPAaeKTOPUH 00pa30BaHUs U KU3HEHHBIX IIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY U  3CTETUYECKOMY  BOCIPHUATHIO
MaTEeMaTUYECKUX OOBEKTOB, 3aJad, PEUICHWI, pacCyXJCHHI, YMEHHUIO BUIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOTI'0 NO3HAHMA:

OpUEHTaUMel B JEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAYYHBIX
IPEICTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAayKd Kak cQepbl YeloBEYeCKOU
NEATEIIbHOCTH, JTAIlOB €€ Pa3sBUTUSA WM 3HAYMMOCTH Ul Pa3BUTHUS LIMBWIM3ALIMM,
OBJIAZICHUEM SI3BIKOM MAaT€MAaTUKU U MAaTe€MaTUYECKOU KyJIbTYpOU KaK CpPEACTBOM
NO3HAHUS MHpPA, OBJAJECHHUEM NPOCTEUIIMMHU HABBIKAMU HCCIIEIOBATENBCKON
NEeATEIIbHOCTH;



6) ¢usnyeckoe BocnuTanue, (GpopmMHupoBaHHE KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIYYHs:

FOTOBHOCTBHIO TPHUMEHSITh MATEMAaTHUYECKUE 3HAHWUS B HMHTEpEcax CBOErO
3I0pOBbS, BEJAEHUA  370pOBOro  oOpa3a JKM3HU  (30pOBOE  MHUTAHMUE,
cOaTaHCUPOBAHHBIA PEXUM 3aHATHA M OTIbIXa, perynsapHas Qusndeckas
AKTUBHOCTb), C(POPMHPOBAHHOCTHIO HaBbIKa pedIEKCUHU, IPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TAKOTro K€ MpaBa JPYroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHUEHTALIMEN HA TPUMEHEHUE MAaTEeMaTUYECKUX 3HAHWM JJIsl PEUICHUS 3a/1a4
B 00JIAaCTH COXPAHHOCTH OKPYXKaIoIIeH cpeapl, IUIaHUPOBAHUS TIOCTYIIKOB U
OIICHKH MX BO3MOXHBIX MOCJIEACTBUN Il OKPY’KAIOIIEH Cpeibl, OCO3HAHUEM
I00aJIBLHOTO XapaKTepa SKOJIOTHYECKHUX MPOOJIeM U MyTeH X pelieHus;

8) agpanranusa K M3MEHAKINUMCH YCJIOBHAM COUHMAJBHON U NMPHUPOIHOU
cpenabl:

FOTOBHOCTBIO K JCUCTBUAM B YCIOBHUSX HEOMPEIACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO NESATEIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Yy NPYTHX JIOJIeH, MpUOOpETaTh B COBMECTHOM JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIUH U3 OIbITA JIPYTHUX;

HEOOXOJUMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAHHH, B TOM YHCIE
dbopMyIMpOBaTh WUJEH, MIOHITHS, TUIIOTE3bl 00 00BEKTaX U SBJICHHUSAX, B TOM UHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(MUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYHD  CHUTYyalldl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOMIUA KOHTPMEP, KOPPEKTHPOBATH
NpUHUMAEMbIC pelIeHUus] U JeHCTBUS, (OPMYJIUpPOBATh U OIEHHUBATh PHUCKU U
NOCJIeICTBUSA, (OPMUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIBTATbHI
Ilo3HaBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

ba3oBble Jiornueckue aeicTBUA:

e BBISABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHbIC MPU3HAKU MATEMaTHYECKUX
OOBEKTOB, TOHSITUN, OTHOIICHUU MEXAY MOHATUAMH, (DOPMYIUPOBATH
ONpPENECICHNUS]  TOHSATUM, YyCTAHABIMBATh  CYIIECTBEHHBIM  IPU3HAK
KJIacCU(UKAIIMA, OCHOBAaHMS JJII OOOOINEHUS W CpPaBHEHUS, KPUTEPUU
MIPOBOJAMMOTO aHAJIN3a;

e BOCIpUHMMATh, (GOPMYJIHPOBATH M  MPEeOOPa30OBBIBATH  CYXKJICHMS:
yTBEPAUTEIbHbIE W OTpHULIATENIbHbIC, C€IUHUYHBIC, YacTHbIe W OOIIue,
YCIIOBHBIE;



BBISIBIISITh ~ MaTeMaTHYEeCKHUE  3aKOHOMEPHOCTH,  B3aUMOCBSA3M U
NpoTHUBOpeYrsi B (akTaxX, [IaHHBIX, HAOMIONEHUSX U YTBEPKICHHUSIX,
npeaiaraTb KPUTSPUH JUTSl BBISIBJICHUS 3aKOHOMEPHOCTEH U MPOTHBOPEUYHH;
JieNaTh BBIBOJBI C HCIIOJIH30BAHMEM 3aKOHOB JIOTHKH, JCAYKTHUBHBIX H
WHYKTUBHBIX YMO3AKITIOUCHHH, YMO3aKIIFOUSHHH 110 aHAIOTHH;

pa3dupaTh JT0Ka3aTeIhCTBA MAaTEMaTHYCCKUX YTBEP)KICHUHU (MIpsIMBbIC W OT
IPOTHUBHOI0), TPOBOJIUTH CaMOCTOSATEIHLHO HECIOXHBIC J0KAa3aTeIbCTBA
MaTeMaTH4eCcKnX (DaKTOB, BBICTPAWBATh APTYMEHTAIMIO, TPHBOJIUTH
MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHUS,
BBIOMpATh CIoco0 pemieHus y4yeOHOM 3amaud (CpaBHUBATH HECKOJBKO
BAPHAHTOB pEIICHUS, BBHIOMpATh HaWOONEe TMOAXOMANMH C Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble ucciiegoBaTe/ILCKHE AeiiCTBUSA:

HCIIOJIb30BaTh BOMPOCHI KaK HCCIIEIOBATENIbCKUM HWHCTPYMEHT IO3HAHUS,
dbopMyIMpoBaTh BOIPOCH, (UKCHPYIOUIUE MPOTUBOpEUne, MpodiIemy,
CaMOCTOATENIbHO YCTaHABJIMBATh HMCKOMOE M JaHHOe, (HOpPMHUPOBATH
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHE,

NPOBOAWTH TIO CAMOCTOATEIBHO COCTaBICHHOMY IUIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEI0BAaHUE 110 YCTAHOBICHUIO OCOOEHHOCTEHN
MaTEMaTUYECKOT0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;
CaMOCTOSITENILHO (HOPMYIHPOBATH 0OOOIIEHUST M BBIBOJBI MO Pe3yJibTaTaM
MPOBEAEHHOIO HAOJIOJCHMS, HCCIEAOBAHMS, OIIEHUBATh JOCTOBEPHOCTH
MOJIyYEHHBIX PE3YyJIbTaTOB, BEIBOJAOB U 0000IIEHUN;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IIPOLIECCa, a TAKXKE BBIIBUraTh
MPEIOI0XKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBJIAITh HEIOCTATOYHOCTh W M30BITOYHOCTh HWH(OpPMAIUH, JAHHBIX,
HEOOXOUMBIX JIJISl pEeLICHHUS 3a/1a4U;

BbIOMpaTh, aHAIM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETHPOBATH
MH(POPMALUIO PA3IUYHBIX BUAOB U (POPM IIPEICTABICHMUS;

BbIOMpaTh (GopMy MpEACTaBICHUS HMHPOPMALMH U HUIUTIOCTPUPOBATH
pemiaemMble 3aJayd  CXEMaMH, JuarpaMMmamMu, HWHOM TpauKod H HUX
KOMOMHAIIUSAMU;

OLICHMBATh HAAEKHOCTh HMH(OpPMAMM IO KPUTEPUSAM, MPEUI0KEHHBIM
y4uTesneM Wik cPOpMYyIHMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHUKAaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

BOCIIPUHUMATh U POPMYIUPOBATH CYKJACHUSI B COOTBETCTBUU C YCIOBHUSIMU
U 1EJISIMU OOIIEeHHUs], SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, J1aBaTh MOSICHEHHS MO XOJy pEelIeHUs
3a/1a4l, KOMMEHTUPOBATh MOJYYECHHBIN PE3yiIbTaT;

B X0JI¢ 0OCYXXJICHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOW TEMBI,
npo0JieMbl, periaeMoi 3a7auu, BHICKa3bIBaTh UJCH, HAIIEJICHHbIC HA TIOUCK
pEIIeHMs, COIMOCTAaBIATh CBOM CYXIEHUA C CYXICHUSIMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHApy>XWBaTh pa3iiyue W CXOACTBO IO3UIIMH, B
KOppeKTHOU (popMe popMyIupoBaTh pa3HOTIACHs, CBOU BO3PAKEHUS,
MIPECTABIATh pe3yJIbTaThl pelieHus 3a/1aud, HKCIIEPUMEHTA,
HCCIIEIOBaHMs], IPOEKTA, CAMOCTOSITEILHO BBIOMPATh (DOpMAT BHICTYIUICHUS
¢ yu€ToM 3aj1a4 NMPE3CHTAIMHA U OCOOCHHOCTEN ayIUTOPUH;

MIOHUMATh W UCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ WHIAUBUYaTbHON
paboTHI PHU PEIICHNH YYEOHBIX MaTeMaTHYECKHUX 3a/aY;

MPUHUMATH 11€JIb COBMECTHOM JEATENbHOCTH, MIAHUPOBATh OPTraHU3alUI0
COBMECTHOW pPabOThI, pacmpenensTh BHIBI pPabOT, JOTOBAPUBATHCA,
00CyXKIaTh MPOIIeCC U pe3yJbTar paboThl, 00001aTh MHEHHUS HECKOJBKUX
JIIOJICH;

y4acTBOBaTh B TpPyHmoBbIX (opmax pabotsl (0OCyxaeHus, oOMeH
MHEHHUSIMH, MO3TOBBIC IIITYPMBI U JIPYTHUE), BBITIOIHATH CBOIO YacTh PAOOTHI
U KOOPJAMHHPOBATH CBOM JEUCTBUS C JPYTUMH 4YJI€HAMU KOMAaH/IbI,
OIICHHWBATh KA4e€CTBO CBOET0 BKJIaja B OOIIMH MPOAYKT IO KPHUTEPHSIM,
c(hopMyIMPOBaHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryisiTuBHBIC YHUBePCAJIbHbIE YUeOHbIE 1eiiCTBUSA

CaMOOPFaHI/ISaHI/IH:

CaMOCTOATENIBHO COCTABJIAThH IUIAH, aJrOPUTM PEIICHMs 3anadd (WiIu €ro
4acTh), BBIOMpATh CIOCOO pEeUIeHHs C Y4€TOM HMMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUpOBAaTb M KOPPEKTHUPOBATH
BapUaHThI PEIIEHUI ¢ YYETOM HOBOM MH(OpMAIUK.

CaMOKOHTpOJIL, 3M0Hl/IOHa.]1])HbII7[ HHTEJIJICKT.

BJaJIETh CIIOCOOaMM CaMOITPOBEPKU, CAMOKOHTPOJIS MIpoLiecca U pe3yJibTaTa
pelIeHUs MaTEMaTHYECKOM 3aauH;

NPEABUIETD TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTb IPH PEILICHUH 3a]1a4H,
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA NEATEIBHOCTH MOCTABICHHOMN LEIU U
YCIIOBUSIM, OOBSICHATH NPUYMHBI JOCTH)KEHUS WIM HEJOCTHKEHUS IIElH,
HaXOJUTh OLIKNOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATBI



K xoHiy oOydeHuss B 7 kJacce OOyYaroIIMIICS TOJYYHUT CIECAYIOIINE
MIPEIMETHBIE PE3YJIBTATHI:

Uutate wuH(OpMaIMio, TPENCTABICHHYIO B TalOnuIax, Ha auMarpammax,
NPEACTaBIATh JAaHHBICE B BHUJE TaONHI], CTPOUTH JUArpaMMbl (CTOJIOWMKOBBIE
(cTonbyaThie) U KPYroBbI€) IO MacCHBaM 3HAUYCHUH.

OnuceiBaTh W HUHTEPOPETUPOBATH  PEATbHBIE  YHUCJIOBBIE  JIAHHBIC,
IIPE/ICTaBIICHHBIE B TAOJINIIAX, HA TUarpaMMax, rpaukax.

Hcnonw30BaTh Uil ONMCAaHMUS JAHHBIX CTATUCTUYECKHE XapPaKTEPUCTUKMU:
cpenHee apupMeETHYECKOe, MeJHMaHa, HauOoJblllee U HAaWMEHbIEe 3HAYCHUS,
pa3Mmax.

Nmetp mpencraBneHue O CiIydyalHOM HW3MEHYMBOCTM Ha IPUMEPAX IEH,
bu3HUecKNX BETWYNH, aHTPOTIOMETPUUYECKUX JTaHHBIX, UMETh MPEJCTABICHHUE O
CTaTUCTUYECKON YCTOMYMUBOCTH.

K xoniy oOydenuss B 8 kJjacce o0Oydyaromuics TMOMYYUT ClEAyIOLINE
MPEIMETHBIE PE3YJIbTATHI:

W3Bnexkate u mpeoOpa3oBbIBaTh WHGOPMAINIO, TMPEACTABICHHYIO B BHIIC
Tabyuil, TuarpamMm, rpaduKoB, MPEJACTaBIATh JaHHBIC B BUJEC TaOIUII, JUATPAMM,
rpaduKoB.

OnuceiBaTh JaHHBIE C TMOMOIIBK) CTATUCTUYECKUX IOKa3aTeNel: CPeHUX
3HAUYCHUH U Mep paccenuBaHus (pa3Max, JUCTIEPCUS U CTAaHAAPTHOE OTKIIOHEHHE).

HaxonuTh 9acTOThI YMCITOBBIX 3HAYCHUI W YACTOTHI COOBITHI, B TOM YHCIIC
0 pe3yJIbTaTaM U3MEPEHUN U HaOJII0ICHUI.

Haxonutb BEpOSITHOCTH CIly4alHBIX COOBITUN B OIBITaX, 3Has BEPOSATHOCTHU
AJIEMEHTAPHBIX COOBITUM, B TOM YHCJI€ B ONBITaX C PaBHOBO3MOXKHBIMU
3JIEMEHTAPHBIMU COOBITUSIMH.

Ucnonp3oBaTh rpaduyeckue MOJEIH: JEPEBO CIyYailHOTO HKCIIEPUMEHTA,
qyarpamMMsbl Diliiepa, YucioBas mpsmasi.

OnepupoBaTh MOHATUSMH: MHOMXECTBO, IIOJMHOYXECTBO,  BBINOJIHATH
omepalMd HaJl MHOXECTBaMH: OObEIMHEHUE, IMePeceueHue, JOMOJTHEHHUE,
MEPEUUCIISITh 3JIEMEHTHI MHOKECTB, IPUMEHSITH CBOMCTBA MHOYECTB.

Hcnonb3oBath Tpaduyueckoe MpEACTaBICHHE MHOXECTB W CBA3EH MEXKIY
HUMH [IJI1 ONMCAHUS MPOLIECCOB U SIBIICHUI, B TOM YHCJIE NPHU PELICHUH 33734 U3
JIPYTUX y4eOHBIX TIPEAMETOB U KYPCOB.

K kxoHiy oOydeHuss B 9 kJiacce OOyYarolIMIiCS TOJYYHUT CIEAYIOIINE
IIPEIMETHBIE PE3YJIBTATHI:

W3Bnexkate u mpeoOpa3oBbiBaTh HH(OpMaIMIO, MPEACTaBICHHYIO B
pPa3IMYHBIX MCTOYHUKAX B BHUJE TaONMll, AUarpamm, rpadukoB, NpPEICTaBIATH
JaHHBIE B BUJIE Ta0OJIUII, TUarpaMM, rpauKoB.



Pemarp 3agaunm opraHu30BaHHBIM MEpPeOOpPOM BapUAHTOB, a TaKXKE C
UCIOJIb30BaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcnonp30BaTh ONUCATENBHBIE XAPAKTEPUCTUKU U1 MACCHBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPETHUE 3HAYEHUsI U MEPBI PACCEUBAHUA.

HaxoauTbs 4acToThl 3HaYEHUI M 4acTOTHlI COOBITHSI, B TOM YHUCIIE TMOJb3YSICh
pe3yibTaTaMu IPOBEIEHHBIX U3MEPEHUI 1 HAOIIOICHUH.

Haxonutb BEpOSITHOCTU CIly4allHBIX COOBITHI B M3Y4YEHHBIX OIbITaxX, B TOM
YHUCJI€ B OMNbITaX C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSMH, B CEPUSIX
VCIIBITAHUN 10 IEPBOTO YCIIEXa, B CEPUAX UCNIBITAHUN bepHyIuIn.

Nmers mnpexacraBiieHWEe O CIy4alHOW BEJIWYMHE M O PACHPEACICHUU
BEPOSTHOCTEM.

HNMeTh mnpencTaBieHWe O 3aKOHE OOJIBIIMX YHUCET KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIyYallHOM M3MEHYHMBOCTH U O POJIM 3aKOHA OOJBUIMX YHCEIN B
IpUPOE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoauuecTBO yacos D1eKTPOHHbIE
HaumenoBanue
Ne (uugposbie)
pa3esioB U TeM Koutpoabnbie | IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NPorpamMmbl padoTsbI padoThI
pecypcbl
| [IpencraBnenue 7 ) bu6muoreka [IOK
JaHHBIX https://m.edsoo.ru/7f415fdc
) OnucarenbHast 2 1 bubnuoreka [JOK
CTATUCTHKA https://m.edsoo.ru/7f415fdc
3 CnyvaitHas 6 | bubnuotexa [JOK
W3MEHYUBOCTb https://m.edsoo.ru/7f415fdc
4 Brenenue B Teopuro 4 bubnmoreka [JOK
rpados https://m.edsoo.ru/7f415fdc
BepostHOoCTh 1
5 4acToTa CIy4alHOTO 4 1 bubmorexa TIOK
Y https://m.edsoo.ru/7f415fdc
COOBITHS
O0001enue,
6 cUCTeMaTH3aIs 5 2 bubmorexa TIOK
. H https://m.edsoo.ru/7f415fdc
3HAHUUI
OBIIEE KOJIMYECTBO
- 34 2 5

YACOB 110 ITPOTPAMME



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KVIACC

KosnunvecTBo yacos D1eKTPOHHbIE
HaumenoBanmue
Ne (uugposbIe)
pa3aesioB U TeM Kontpoasnbie | IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NPOrpamMmbl padoThI padoThI
pecypchl
! [ToBTOpEeHnue kypca 7 4 bubnuoreka [JOK
Kjacca https://m.edsoo.ru/7f417fb2
OnucarenbHas
2 CTaTUCTHUKA 4 bubmorexa TIOK
' https://m.edsoo.ru/7{417fb2
PaccenBanue naHHbIX
but6mmoreka [JOK
3 M 4
HoecTEa https://m.edsoo.ru/7f417fb2
4 BepostHocTh 6 1 bu6muoreka [IOK
CJIy4aifHOTO COOBITHS https://m.edsoo.ru/7f417fb2
5 Brenenue B Teopuro 4 bu6mmoreka [JOK
rpadoB https://m.edsoo.ru/7f417fb2
bubnunoreka [JOK
6 C i 0 8
TIYHAHHBIC CODBITHA https://m.edsoo.ru/7f417fb2
O000mmenue,
7 cHUCTeMaTU3alus 4 2 bubmorexa HOK
. H https://m.edsoo.ru/7f417fb2
3HaHUHN
OBUIEE KOJIMYECTBO
1 34 2 1

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KJIACC

KosnunvecTBo yacos D1eKTPOHHbIE
HaumenoBanmue
Ne (uugposbIe)
pa3aesioB U TeM Kontpoasnbie | IlpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
NPOrpamMmbl padoThI padoThI
pecypchl
! [ToBTOpEeHnue kypca 8 4 bubnuoreka [JOK
Kjacca https://m.edsoo.ru/7f41a302
) DJIEMEHTBI 4 1 bubnuoreka [JOK
KOMOWHATOPUKH https://m.edsoo.ru/7f41a302
3 ['eomerpuueckas 4 bu6mmoreka [JOK
BEPOATHOCTH https://m.edsoo.ru/7f41a302
bub6moreka [JOK
4 " b 6 1
CTBITAHHA HEPHYIIH https://m.edsoo.ru/7f41a302
bubmuoreka [JOK
5 C i 6
AyHatHas Beta https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
6 6006 10 1
Obobuienue, KoHTpOIL https://m.edsoo.ru/7f41a302
OBUIEE KOJIMYECTBO
- 34 1 2

YACOB IIO ITPOTPAMME



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBFPA30BATEJILHOM ITPOT'PAMMBI

7 KJIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
NpoBepPsIEeMOro .
0o0pa3oBaTeILHON NPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHUs
pe3yjabTarta
5 BeposTHOCTh 1 cTaTUCTHKA
Uwurare MHPOpPMAIHUIO, MIPEICTABICHHYIO B TA0IHIIAX, HA JUArpaMMax,
5.1 NOpeJICTaBIsATh JaHHbIE B BHUAE TaOJHI, CTPOUTH JAHUArPaMMBbI
(cTonOuKOBBIC (CTOMOUATHIC) M KPYTOBBIE) 110 MaCCHBAM 3HAUCHUH
- OnuceiBaTh W HMHTEPIPETUPOBATH peEaJbHbIE YHUCIIOBBIC JaHHBIC,
IpeJICTaBJICHHbIE B TA0IMIIAX, HA JUarpaMmax, rpadukax
Hcnonb3oBath JUTS ONMMCaHUs JTAHHBIX CTaTUCTUYECKHE
53 XapaKTePUCTHKH: cpeHee apupMeTHIecKoe, Mearana, HanbobIiee u
HaVMEHbIIIEE 3HAUECHMsI, pa3max
NmeTs npeacraBieHne 0 CiydyalHONM M3MEHYMBOCTH HA PUMEPAax LEH,
54 bu3NYECKUX  BEIWYHMH, AHTPONOMETPUYECKHX JAaHHBIX, HUMETh
IIPEICTABJICHUE O CTATUCTUYECKON YCTOMYUBOCTH
8 KIIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
NpoBepPsIEeMOro .
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHUs
pe3yjabTarta
5 BeposTHOCT 1 cTaTUCTHKA
W3Bnekath u TpeoOpa3oBBIBaTE MHGPOPMAIUIO, TPEJICTABICHHYIO B
5.1 BUJE Ta0nuil, Auarpamm, rpadukoB, MPeICTaBIATh JaHHBIE B BHJIE
TabuIL, AUarpamm, rpaduKkoB
OnuceiBaTh JIaHHBIE C TIOMOIIBIO CTAaTUCTUYECKUX IOKa3aTesei:
5.2 CpPeIHMX 3HAUYCHMH W Mep pacceuBaHus (pa3max, ITUCHEPCUS U
CTaHJapTHOE OTKJIOHEHHE)
5.3 HaxoauTh 4acTOTHI YHCIOBBIX 3HAYECHHMH M YaCTOThI COOBITHIH, B TOM




YHUCJIE O pe3yabTaTaM U3MEPEHUN U HAOTIOACHUI

Haxomute BeposTHOCTH Cily4allHBIX COOBITMII B OIbITaX, 3Has

54 BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITHI, B TOM YHCJIE€ B OIBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU
ss Hcnonp3oBate  rpaduueckue  MOJENW:  JEPEBO  CIy4alHOTO
' 9KCIIEPUMEHTA, AMAarpaMMbl Jiiepa, YuCiIoBas mpsmas
OnepupoBaTh MOHATUSMHU: MHOXXECTBO, IOJMHOKECTBO; BBIIIOJIHATH
56 olepalvd  HaJg  MHOXECTBaAaMH:  OOBEIMHEHHE, IepeceucHHe,
' JOTIOJIHEHHUE; IEPEUNCIIATH 3JIEMEHTHI MHOXKECTB, IPUMEHATh CBOWCTBA
MHOKECTB
Hcnonp3oBare rpaduyeckoe NpPeACTAaBICHUE MHOXECTB M CBS3Ei
5.7 MEXK]ly HUMH JJIs1 OMCAHUS TIPOLIECCOB U SIBJICHUI, B TOM YHUCJE MPHU
peLICHUH 3aj1a4 U3 IPYTUX YUeOHBIX IPEIMETOB U KYpPCOB
9 KUIIACC
Kon .
IIpoBepsiemMble IpeaMeTHBIC Pe3yJILTAThI 0CBOCHHS OCHOBHOMH
NpOBEPSIEMOro .
o0pa3oBaTe1bHOM NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJbTaTa
5 BeposiTHOCT 1 cTaTUCTHKA
W3Bnekath u mpeoOpa3oBbIBaTh MHPOPMALMIO, MPEACTABICHHYIO B
5.1 pPa3IUYHbIX MCTOYHHMKAX B BHJE TaOMUL, AMarpaMM, Ipadukos,
NPEICTaBIATh JaHHbIE B BUAE TaOJMLl, AUarpamMmm, rpagMKoB
55 PemaTh 3a1aum OpraHM30BaHHBIM NEPEOOPOM BapHAHTOB, a TAKXKE C
' MCIIOJIb30BaHNEM KOMOWHATOPHBIX MPAaBUI U METO/IOB
Wcnonp3oBaTh  onucaTenbHblEe  XapaKTEPUCTHUKU JJII  MacCUBOB
53 YHUCJIOBBIX JaHHBIX, B TOM YHUCJIE CpEJHHUE 3HAUEHUS U Mepbl
paccenBaHus
54 HaxomuTe uyacToThl 3HAUEHWH W 4YAaCTOTHI COOBITHSA, B TOM 4YHCIIE
' HOJIb3YSICh PE3ybTaTaMM IIPOBEAEHHBIX U3MEPEHUN U HAOJIIOICHUH
HaxoauTe BepOSTHOCTH CITydailHBIX COOBITHI B M3yUEHHBIX OMBITaX, B
5.5 TOM 4YHCJI€ B ONBITaX C PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU

CO6BITI/IHMI/I, B CCpHiIX HUCIIBITAaHHI J0 IICpBOro Yyclecxa, B CCpHUAX




ucnbITaHu bepHyu

HNmers mpexacraBieHue O CIydalHOM BEJIIMYMHE U O PAaCIpeIeleHUU

5.6

BEPOSITHOCTEH

Nmets mpejacTaBieHne O 3aKOHE OOJNBIIMX YMCEN KaK O MPOSIBICHUU
5.7 3aKOHOMEPHOCTH B CIIy4YalHOW HM3MEHYMBOCTH M O pOJU 3aKOHA

0O0JBIINX YKCEN B IPUPOE U OOLIECTBE




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
5 BeposTHOCTB U cTaTHCTUKA
[IpencraBnenne JaHHBIX B BUAE TAOJHI, JHarpaMMm, rpadukoB. 3amnoiHeHHe
TaOIMI], YTEHUE MU TOCTPOCHHE auarpamm (CTOJOMKOBBIX (CTONOYATHIX) U
5.1 KpyroBeix). UreHue TpaduKOB peambHBIX MpoleccoB. 3BiedeHwne
MHpOpPMALIMK W3 JuarpaMM M TaOJIML, HUCIOJb30BaHUE M HHTEpIpeTauus
JAHHBIX
OnwucarenbHasi CTAaTHCTUKA: cpenHee apudmMeTHueckoe, MeIuaHa, pasMmax,
5.2 HauOoJIbIlIee ¥ HAUMEHbIIIee 3HAaYeHUsI Habopa YUCIIOBBIX JaHHBIX. [IpuMephl
CIy4ailHOM U3MEHYMBOCTH
CrnyyaifHblif SKCHEpUMEHT (ONBIT) U ciydaiiHoe coObiTHe. BeposTHOCTh U
53 yacToTa. Pojib ManoOBEpOSITHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITHI B
npupoze U B obuecTse. MoHeTa U UrpajbHas KOCTb B TEOPUU BEPOSTHOCTEH
I'pad, Bepmmna, pebpo. Crenenp BepiiuHbl. Yucino pédep m cymMmapHas
54 crenieHb BepiiuH. [Ipeacrasnenue o cesi3HocTH rpada. Llenu un uuxinsl. [lyTtu
' B rpadax. OO0xox rpada (sinepoB nyth). IIpencraBneHue 00
opueHTHUpoBaHHOM rpade. Pemenne 3anau ¢ momouisbio rpagoB
8 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COACPKAHUS
5 BeposTHOCTB U cTaTHCTHKA
5.1 [IpencraBnenue naHHBIX B BUAE TaOJIUL, AUarpaMM, rpadukoB
- MHOX€eCTBO, 3JIEMEHT MHOXECTBa, IMOJAMHOXecTBO. Omepanuu  Haj
' MHOX€eCTBaMU: 00beMHEHHUE, IepeceueHue, JONOTHEHNE
53 CaolicTBa onepanuii HaJy MHOKECTBAMU: IIEPEMECTUTEIILHOE, COUETATENBHOE,
' pacnpenenuTeabHOe, BKIIOYCHHS
54 Hcnonp3oBanne rpaduyueckoro MpeACTABICHUS MHOXECTB Ui ONHCAHHS

PEAJIbHBIX ITPOLECCOB U HBHCHHﬁ, IIpHu pCIICHUHA 3aaa4.




H3mepenne paccenBaHusl AaHHBIX. Jlucriepcus U CTaHAAPTHOE OTKIOHEHUE

> YHCIOBBIX HA0OpOB. J[narpamma pacceuBaHUs
DneMeHTapHble COOBITUA Ciy4ailHOro ombiTa. CiydaifHble COOBITHS.
y BepositHocti  coObITHii. OmNBITBI ¢ PaBHOBO3MOKHBIMH  3JIEMEHTapHBIMU
' coObiTusimMu.  CrydaiiHbiii  BbIOOp. CBs3b MEXIy MAaJOBEPOATHBIMH U
NPaKTUYECKH JOCTOBEPHBIMH COOBITHUSIMU B IIPHPO/IE, OOIIIECTBE M HAyKe
JlepeBo. CBolicTBa J€peBbEB: E€IUHCTBEHHOCTh MYTH, CYIIECTBOBAHUE
5.7 BUCSYEH BEPIIUHBI, CBA3b MEXKY YMCIIOM BepIIUH U yrcioMm pédep. [Ipasuio
yMHOXKeHUs1. Pernenne 3a1a4 ¢ moMoIsio rpagos
[IpotuBomnonoxusle coObiTus. Juarpamma Diinepa. OObeauHeHHE WU
5.8 nepeceuenre coObITuil. HecoBmecTHble coObITHs. PopMyrna CIOXKEHHS
BEPOSATHOCTEMN
59 YcnoBHast BeposiTHOCTB. [IpaBuio ymHoxxenus. HezaBucumblie coObITHS
[IpencraBnenne »sKkcnepuMeHTa B BUAE JepeBa. Pemenue 3amad  Ha
5.10 HAaXOKJICHUE BEPOSITHOCTEN C MOMOUIBIO JIEPEBA CIYyYaHOIO YKCIIEPUMEHTA,
auarpamMm Jiiepa
9 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
5 BeposTHOCTB U CTaTUCTHKA
[TpencraBnenue NaHHBIX B BUJE TaOJMIl, [UarpaMM, rpaukoB, HHTEPIpETALUs
5.1 JaHHbIX. YTeHue u mocTpoeHue Tabiul], AuarpaMM, rpadukoB MO pealbHbIM
JTAHHBIM
5.2 [TepecTanoBku U paxkTopual
53 CoueTaHus U YUCIIO COYETAHUN
5.4 Tpeyronbuauk [ackans. Pemenue 3amad ¢ ucnoyiib3oBaHuEM KOMOWHATOPHKH
s I'eomerpuueckass BeposATHOCTh. Clly4ailHbIi BBIOOp TOYKHM W3 (UTYPHI Ha
. IUIOCKOCTH, U3 OTPE3Ka U U3 1yTH OKPYKHOCTU
5.6 Hcneitanue. Ycenex u Heyaauya. Cepus UCIBITAaHUMN 10 IEPBOIO ycrexa
57 Cepust ucneiTanuii beprnymiu. BeposiTHocTu coObITHH B CepUM HCTIBITAHUH
' bepnymm
5.8 CrnydaifHasi BeJIMYMHA U PACIpeIeNIeHUe BEPOSTHOCTEM
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MartemaTudeckoe OXHWIAHUC U JUCIICPCUA. HpI/IMepBI MaTEMaTHYICCKOI'O

OKHNJaHHd KaK TCOPCTHYCCKOI'0 CPECAHECTO 3HAUCHUS BCIIMUUHBL

5.10

MaremaTudeckoe OXKHJIaHHE | AUCTICPCUA CnyqaﬁHoﬁ BCINYHNHBI «YHCIIO

YCIIEXOB B CEpHUM UCNIbITaHNN bepHyum»

5.11

[Tonsitue o 3akoHe OodbImIMX yucen. M3mepeHue BEpOATHOCTEH C MOMOIIBIO

yacToT. Pob 1 3HaueHue 3aK0Ha OOJIBIIMX YHCET B npupoac u O6H.[CCTB€




ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEGOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
HHPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kox
MpoBepsieMoro
TpeOoBaHUSs

IIpoBepsiemble TPeGOBaHUS K MPeAMETHBIM Pe3yJbTATaM OCBOEHUS
OCHOBHOM 00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOT0 001IIero
oOpa3oBanusi Ha ocHoBe ®I'OC

VYMeHue onepupoBaTh MOHATUSMU: MHOXKECTBO, TIOJMHOYKECTBO, ONIEpaLlun
HaJ/l MHOXXECTBaMH; YMEHHE ONepUpOBaTh MOHATUSAMU: rpad, CBA3HBIN rpad,
JIEPEBO, LUKJ, IPUMEHATh UX IPU PELICHUM 3a7ad; YMEHHUE HCIOJb30BaTh
rpaduyeckoe MpeACTaBICHHE MHOXKECTB JJIsI ONHCAHUS  pealbHbIX
IIPOLIECCOB U SIBJICHUM, IPU PELICHUH 3a/1a4 U3 IPYTUX yY€OHBIX MPEIMETOB

YMeHHe OllepupoBaTh IOHATHUAMH: OIPEACIEHUE, aKCUOMa, TEeOopeMa,
JI0OKa3aTelIbCTBO;  yMEHUE  pacClO3HaBaTb  HUCTUHHBIE U JIOXKHBIE
BBICKA3bIBAHUS, IPUBOAUTb IPUMEPBl U  KOHTPIPUMEDPBI, CTPOUTH
BBICKA3bIBAHUS U OTPULIAHMS BBICKA3bIBAHUI

YMeHue onepupoBaTh MOHATHSAMH: HATypalbHOE 4YHCIO, IPOCTOE U
COCTAaBHOE YHCJIO, ACIMMOCTb HATyPaJIbHBIX YUCEI, NPU3HAKU ACIUMOCTH,
EJIOE YMCII0, MOJYJIb YMCia, OOBIKHOBEHHAs! OpoOb M jAecsATHYHas JpoOb,
CTAaHJAPTHBIA BHJ YUCJA, PALIMOHAIBHOE YMCIIO, UPPALMOHAIBHOE YHUCIIO,
apu(MeTHUECKUIl KBaJpaTHBI KOPEHb;, YMEHHUE BBINOJHATH JCHCTBHS C
YUCJIaMH, CPAaBHMBATh M YIOPSJAOYMBATH YMCIIA, IPEACTABIATH 4YUCIA HA
KOOPJMHATHOM MpsIMOM, OKPYIJIATh 4YHWCIA; YMEHWE JenaThb NPUKHAIKY H
OLICHKY pe3yJibTaTa BbIYMCICHUI

YMmeHue OICprupoOBaTh TIMOHATUAMU: CTCICHL C MCJIbBIM II0Ka3aTCJICM,
apu(MeTHUECKUI KBaApaTHbIM KOPEHb, MHOTOWICH, alredpandeckas qpoos,
TOX/IECTBO, 3HAKOMCTBO C KOPHEM HATypaJlbHOW CTENeHUu OOoJbIie
€MHUILIBI; YMEHUE BBINOJHATH pacd€rbl 1mo ¢opMmylsiaM, IpeodOpazoBaHuUs
IEJIbIX, APOOHO-PAMOHATBHBIX BBIPAKECHHH W BBIPAKCHUH C KOPHSIMH,
pa3JIoKeHHEe MHOTOWICHa Ha MHOXHTEIH, B TOM YHCJIE C UCIIOIb30BAaHUEM
(GopMyI1 pa3HOCTH KBaJPaTOB M KBaIpaTa CYMMBI U Pa3HOCTH

YMeHHe OmnepupoBaTh MOHATHAMH: YHCIOBOE DPABEHCTBO, YPaBHEHHE C
OJIHOM IEPEMEHHOM, YMCI0BOE HEPABEHCTBO, HEPABEHCTBO C NEPEMEHHOM;
yMEHUE pellaTb JIMHEHHbIE W  KBaJpaTHble YpaBHEHUs, JpOOHO-
paloHaIbHbIE YPABHEHUS C OAHOM NIEPEMEHHOM, CUCTEMBI IBYX JIMHEHHBIX
YpaBHEHM, JTMHEHHbIE HEPABEHCTBA U UX CHUCTEMBI, KBaJIpaTHbIE U APOOHO-
paluOHAIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM, B TOM 4YHUCIE IIPU
pelIeHUn 3a1a4d U3 JIPYTuX IPEeIMETOB M IMPAKTUYECKUX 3a1ad; YMECHHUE
UCIIOJIB30BaTh KOOPAUHATHYIO NPSAMYI0 U KOOPAWMHATHYIO IUIOCKOCTH IS
n300paKeHHsI pelICHU ypaBHEeHUI, HEPABEHCTB M CUCTEM

YMmeHue omnepupoBarth MOHATHSAMH: (yHKUUA, Tpaduk GYHKIUH, HYIU
GYHKIIUHM, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, MPOMEXKYTKH BO3pacTaHUS,




yObIBaHMS, HauOOJIbIIEE W HAWMEHbIEEe 3HA4YCHUs (QYHKIWUU, YMECHHE
ONEepUpOBaTh MOHATUAMM: TMpsiMasi MPONOPLUUOHATIBHOCTb, JIMHEWHas
byHkus, KBagpatuyHas (GyHKOus, oOpaTHas MPONOPLHOHAIBHOCTS,
napabona, runepbosa; yMeHue CTpoUuTh rpa@uku (QyHKUIUN, UCIOIB30BaTh
rpaduku A7 ONpeNeNeHUs CBOWCTB MPOILIECCOB W 3aBUCHUMOCTEH, s
pelieHus 3aJad M3 APYTUX Y4eOHBIX MPEIMETOB W PEANbHON IKU3HU;
YMEHHE BBIpaKaTh (POPMYJIAMU 3aBHCUMOCTH MEKIY BETUIUHAMU

VYMeHue onepupoBaTh MOHATHSAMHU: MOCIEI0BATENbHOCTD, apupMeTHIECKas
U TEOMETpHUYECKas IPOrpecCUd; YMEHHME HCIIOJIb30BATh  CBOMCTBA
HOCJIEeI0BaTeNbHOCTEH, (OPMYINIBI CyMMBbl M OOILIETr0 4ieHa MpU PEHICHUU
3aga4, B TOM 4YHCIE 3aJad M3 APYruxX y4eOHBIX HPEIMETOB U peabHOU
JKU3HU

VYMeHue pemarh 3a/1a4M pa3HbIX TUIOB (B TOM YMCIIE€ HA MIPOLEHTHI, 10JU U
4acTH, ABWKEHHE, padoTy, IIeHy TOBAPOB M CTOMMOCTb MOKYIIOK U YCIYT,
HAJIOTH, 3aJa4yd M3 00JacTh YNpPaBICHHUS JHUYHBIMH U CEMEHHBIMHU
¢uHAHCAMM); YMEHHUE COCTABJISTH BBHIPAXKECHHUS, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI IO YCIIOBHUIO 3a[a4M, HCCIEIOBATh IIOJy4YCHHOE PEUICHHE U
OLICHUBATh MPABJIOTIO0OHOCTD MOJTYUYECHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh MOHATUSAMU: (QUTypa, TOUKA, OTPE3OK, MpsMasi, JIyd,
JOMaHas, YroJl, MHOTOYTOJIbHUK, TpPEYTrOJbHUK, paBHOOCAPEHHBIN U
PaBHOCTOPOHHUI TPEYTOIbHUKH, MPSIMOYTOJIBHBIN TPEYrOJbHUK, MEIUaHa,
OuccekTpuca u BBICOTA TPEYTOJIbHUKA, YEeTHIPEXYTOJIbHUK,
napajuiesiorpaMm, poMO, MPSMOYTOJILHUK, KBAIpaT, TPAIEIUs; OKPYKHOCTB,
KpYT, KacaTeabHasl; 3HAKOMCTBO C MIPOCTPAHCTBEHHBIMH (DUTYpPaMH; YMECHUE
pemarp 3aJa4d, B TOM YHWCJIC W3 MOBCEIHEBHOW XHM3HH, HA HAXOXICHHE
TCOMETPUYECKUX BEIUYMH C NMPUMEHEHHEM HW3yYeHHBIX CBOKMCTB QuUryp u
¢dakToB

10

YMeHue omepupoBaTh TOHSATHSAMH: PAaBEHCTBO (QUTYp, PaBEHCTBO
TPEYroJbHUKOB; MapauieIbHOCTh U MEPHEHAUKYJISIPHOCTh MPSMBIX, YToJl
MeXy IpSIMbIMU, IEPIIEHIANKYJIISAP, HAKIOHHAS, IPOoeKLus, moxodue ¢uryp,
noJ0OHbIE TPEYrOJbHUKH, CHUMMETPHSI OTHOCUTENIBHO TOYKH U TMPSMON;
YMEHHE paclo3HaBaThb pPAaBEHCTBO, CHUMMETpPHIO H Tmonobue ¢uryp,
[apaJuIeIbHOCTD U NEPIEHIUKYJIIPHOCTD IPSIMBIX B OKPY’KAOLEM MHUPE

11

YMeHne onepupoBaTh MOHATHUSMU: JIMHA, PACCTOSHHUE, Yrojl (BEIMYMHA
yriia, CHHYC U KOCHHYC yTJIa TPEYTroJIbHHUKA), TIJI0MIA/h; YMEHUE OIIEHUBATh
pasMepbl IPEIMETOB U OOBEKTOB B OKPY’KAIOIIEM MHUPE; YMEHHUE PUMCHSTh
dbopMyIbl mepuMeETpa U TIIOIIAIA MHOTOYTOJILHUKOB, IJTMHBI OKPYKHOCTH U
WIOMIAM Kpyra, oObeMa MPsIMOYTOJBHOIO Mapalljielienuiea; yMEHHe
MPUMEHSATh MPU3HAKKA PABEHCTBA TPEYTrOJbHUKOB, TEOPEMY O CYMME YIJIOB
TpeyroiabHuKa, TeopeMy Iludaropa, TPUTOHOMETPUYECKHUE COOTHOIICHUS
JUISL BBIYMCIICHUS JJIMH, PACCTOSIHUM, IO

12

YMenue  uzoOpaxarb IUIOCKME  (QUTYpRl W HX  KOMOUWHAIWH,
MPOCTPAHCTBEHHbIE (QUTYpHl OT PYKH, C TOMOIIBI0  UYEPTEKHBIX




HHCTPYMCHTOB M 3JICKTPOHHBIX CPCACTB II0 TCKCTOBOMY HJIM CUMBOJIBHOMY
OITMCaHHIO

13

YMeHue ornepupoBaTh MOHATHSAMHU: MPSMOYTOJibHAasi CUCTEMa KOOPJAMUHAT;
KOOPJIMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, MPOU3BEACHUE BEKTOpa Ha
YHUCIIO, CKAaJISIPHOE TMPOMU3BEIACHHE BEKTOPOB; YMEHHE HCIOJb30BaTh
BEKTOPHI U KOOPJAMHATHI JIJIsl MPEACTABICHUS JAHHBIX M PEIICHHs 3a/1ay, B
TOM YHUCJIE U3 APYTHX YU4EOHBIX MPEAMETOB U peaibHON KU3HU

14

YMeHue onepupoBaTh NOHATHSAMH: CTOJOUKOBBIE U KPYTOBBIE AHArPaMMBI,
TaOIUIIBI, cpesiHee apu(MeTnIecKoe, Meanana, HanooJbIIee U HaNMEHbIIIee
3HaueHus,  pa3Max  YUCIOBOrOo  Habopa;  yMEHHE  W3BIIEKaTbh,
UHTEPIIPETUPOBATh U MpeoOpa3oBbIBaTh UH(POPMALIHIO, MPEACTABIECHHYIO B
TabIMIax ¥ Ha JuarpaMMmax, OTPa)Kalollyl0 CBOMCTBA M XapaKTEPUCTUKU
peasIbHBIX MPOIECCOB U SIBICHUN; yMEHHME pAacClO3HABaTh H3MEHYHBBIC
BEJIMUMHBI B OKPY’KaIOIEM MHUpe

15

YMeHue onepupoBaTh TOHATUSAMHU: CIy4YallHBIM ONBIT  (CIoy4yallHBIN
OKCIIEPUMEHT),  3JEMEHTapHOE€  COObITHE  (PJIEMEHTapHbIH  HCXO.)
CJIy4alfHOT'O OIBITa, CllydyallHO€ COOBITHE, BEPOSTHOCTh COOBITHS; yMEHHUE
HaXOIUThb  BEPOATHOCTHM  CIy4yallHBIX  COOBITMM B ombITaxX  C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMM; YMEHHE pellaTh 3aJauu
METOZIOM OpraHW30BAaHHOIO Iepedopa W C HCIOJIb30BaHMEM IpaBHIIa
YMHOXKEHUS; YMEHHME OLICHMBATh BEPOSITHOCTU pEAbHBIX COOBITUH U
ABJICHUHM, NTOHMMATh POJIb NPAKTUYECKHU JOCTOBEPHBIX M MaJOBEPOSATHBIX
COOBITUI B OKpYXaroIleM MHPE U B KU3HU; 3HAKOMCTBO C IIOHATHEM
HE3aBUCHUMBIX COOBITHIl; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHUAX

16

YMeHue BbIOMPATh MOIXOASIINN M3YUSHHBI METOI JJISl PELICHUs 3a]lauu,
IIPUBOAUTHL INPUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B NPUPOAE H
JKU3HHM, DPACIO3HABaTh IPOSBICHHE 3aKOHOB MAaTEMATHKH B HCKYCCTBE,
ONMCHIBaTh OTIEJIbHBIE BBIJAIOIINECS PE3YyJIbTaThl, IOJYYEHHBIE B XOJ€
pa3BUTUS MAaTEMATHKM KaK HAYKH, IPUBOIUTH MPUMEPBI MaTEMaTHYECKUX
OTKPBITHI U UX aBTOPOB B OTEUECTBEHHOW U BCEMUPHON UCTOPUH




INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, ITPOBEPAEMBIX HA OI'D
11O MATEMATUKE

Kox
1

IIpoBepsieMblii 3JIeMEeHT CO/iep:KaHUS

Yucia 1 BEIYUCIIEHUS

1.1

HaTypanLHHe n OCJIbIC Yncia. HpI/I3HaKI/I JACITUMOCTHU LECJIbIX YUCCII

OOBIKHOBEHHBIE U JECSITHUYHBIE IPOOH, MPOLIEHThI, OECKOHEUHBIE MEPHOIUUYECKHE

1.2 Xpob
1.3 Paronanbsheie uncia. ApupMeTHuecKre onepayy ¢ paloHaIbHBIMU YUCIIaMU
1.4 JleficTBuTenbHBIC Yncia. Apru(pMETHIECKHUE ONIEPAINH C ICHCTBUTEIIBHBIMUA YUCIIAMHU
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IMNOACHUTEJIBHASA 3AIIMCKA

I'eomeTpusi Kak OJMH M3 OCHOBHBIX pa3/JeloB IIKOJIbHOM MAaTeMaTHKH,
UMEIOIINN CBOEH IEIbI0 00ECTICUnTh M3yYeHUE CBOWCTB W pa3MepoB QUTYp, HX
OTHOLIEHUI M B3aUMHOE PACIOJIOKEHHUE, ONUPAETCd Ha  JIOTHYECKYIO,
JIOKA3aTeNbHYI0 JIMHUIO. LleHHOCTh M3y4eHHs] T€OMETPUU Ha YPOBHE OCHOBHOIO
oO1ero 00pa3oBaHMs 3aKJIIOYAETCA B TOM, YTO OOYYAIOIIMIICS YUYUTCS MPOBOIUTH
JIOKA3aTeJIbHbIE PACCYKJICHUS, CTPOUTH JIOTHUYECKUE YMO3aKIIFOUEHHMS, JOKA3bIBATh
UCTUHHBIE YTBEP)KICHHS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IMPOBOJUTH
pacCcyX’IeHus «OT MPOTUBHOrO», OTJIMYAaTh CBOWCTBA OT  IPHU3HAKOB,
(bopMyIMpOBaTh OOPATHBIE YTBEPKIACHUSI.

Bropoli menpr0 u3yyeHHs TE€OMETPHUH SIBISAETCS MCHOJIB30BAHME €€ Kak
WHCTPYMEHTA NpPHU PEUICHUHU KaK MaTEeMaTUYECKUX, TaK U MPAKTUYECKUX 3ajaad,
BCTPEYAIONIMXCS B peaidbHOM >ku3HU. OOydYaronmuiicss AOKEH HayYUThCS
ONPENEINTh TeOMETPUUECKYIO (QUTYpy, ONMHUCATh CIOBAaMHU JAHHBIA YEPTEXK WU
PUCYHOK, HAaWTH IJIOMIAb 3€MEIBHOTO y4acTKa, paCCUUTAaTh HEOOXOIUMYIO ITUHY
ONITOBOJIOKOHHOTO Kalenst i TpeOyemble pa3Mepbl rapaxa ajas aBTOMOOMIIAL.
DTOMY COOTBETCTBYET BTOpAsi, BBIUMCIHMTENIbHASL JTUHUA B U3YUYEHUU T€OMETPHUHU.
[Ipu pemeHun 3amayd MPaKTUYECKOTO XapakTepa OO0y4YaroIIMICS YYUTCS CTPOUTH
MaTEMaTUYECKUE MOJIETM  pEAIbHBIX IKU3HEHHBIX CHUTyallMi, MPOBOJIUTH
BBIYMCIICHUS U OLIEHUBAThH aJIEKBATHOCTb IMOJTYYEHHOTO PE3yJIbTaTa.

Kpaiine BaxHO TOMYEPKUBATH CBS3U TEOMETPUHM C JPYTUMHU YICOHBIMU
peIMeTaMH, MOTUBUPOBATH MCIOJIB30BaTh OMPEACIICHUS TEOMETPUUECKUX (DUTYDP
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHHE MOJYYCHHBIX yMEHUH B (U3HKE U
TEXHUKE. OTH CBA3M HauOosiee sSpKO BUIHBI B Temax «BekTopby,
«Tpuronomerpuueckue COOTHOLIEHUA», «Meton koopauHat» u «Teopema
[Tudaropar.

VYuebnniii Kypc «l'eomeTpus» BKIIOYAET CIEIYIONME OCHOBHBIC pa3/eibl
conepxkanusi: «l'eomerpuueckue Qurypsl M uUX CcBoiicTBa», «l3mepenue
F€OMETPUYECKUX  BEJIMYMHY», «JleKapTOBbl KOOPAMHATHI HA  IUIOCKOCTHY,
«Bexkropsb», «/IBnxenus miockoctny, «IIpeodbpazoBanus momxoous».

Ha uzyuenue yuebnoro xkypca «['eomerpus» orBoautcs 204 gaca: B 7 kiacce
— 68 JacoB (2 yaca B Heneno), B 8 kiacce — 68 yacoB (2 yaca B Henelnw), B 9
KJ1acce — 68 yacoB (2 yaca B HEJEIIO).



COJEPXAHUE OBYUYEHUA
7 KIIACC

HauanbHble nonsatus reoMerpun. Touka, npsiMasi, OTPE30K, JIyd. Yroa. Buasl
yriioB. BeprtukambHble © cMexHbIE yIUIBL. buccekrpuca yrma. Jlomanas,
MHOI'OYyroJIbHUK. [[apannenbHOCTh M EPIEHANKYIISPHOCTD NPSMBIX.

Cummerpuunble  Qurypel. OCHOBHBIE CBOMCTBAa OCEBOM CHMMETpPHH.
IIprMepbl CUMMETPUH B OKPYKAIOLLEM MUPE.

OCHOBHBIE TIOCTPOECHHUSI C NOMOIIBIO LUPKYJIS U JUHEHWKH. TpEyrojbHUK.
Bricora, Menuana, OuccekTpuca, UX CBOMCTBA.

PaBHOOeApeHHBII W PaBHOCTOPOHHMI  TpeyrojibHHKU. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa M TpHU3HAKK PABHOOEAPEHHOro TpeyroibHUKa. [Ipu3zHaku
PaBEHCTBA TPEYTOJbHUKOB.

CBoiicTBa M MPU3HAKHU NapaJUIeIbHBIX NPAMbIX. CymMMa yIioB TPEYTOJIbHHKA.
Bremnue yrisl TpeyroiabHuKa.

[IpssmMoyronbHblli  TpeyroiapHUK. CBOWCTBO MeAMaHbl NPSIMOYIOJIBHOTO
TPEyroJIbHUKa,  IPOBEAEHHOM K  runoreHys3e.  lIpusHaku  paBeHCTBa
IPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTONBHBIN TPEYTONBbHUK C yIiioM B 30°.

HepaBencTtsa B reoMerpun: HEPaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OousibllieM yriie U OOoJIbLlIell CTOPOHE TPEYroJIbHUKA.
IleprieHIMKYIISAp U HAKIIOHHAS.

['eomerpruueckoe Mecto TOYeK. buccexkrpuca yrina W CEpeAUHHBIN
NEPIEHINKYJIAP K OTPE3KY KAK TEOMETPUUECKUE MECTA TOUYEK.

OKpy’>KHOCTb W Kpyr, XOopJa M JHUaMeTp, HUX CBoicTBa. B3anmnoe
PacCIIONOKEHUE OKPYXKHOCTU U IpsAMOU. KacarenbHas U ceKyllass K OKpY»KHOCTH.
OKpy’»XKHOCTb, BIMCaHHAas B Yrojl. BricanHas W ONHWCAaHHAs OKPYXKHOCTHU
TPEYTOJIbHUKA.

8 KUIACC

YerwipéxyronpHuku. [lapamienorpamm, ero npusHaku U cBoucTsa. YacTHeie
clly4ad TapajuiesiorpaMMmoB (IIPSIMOYTOJIBHUK, poMO, KBajpar), WX MPU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKas Tpamerusi, €€ CBOWCTBA U MNPU3HAKU.
IIpssMoyronbHas Tpanenus.

Meron ynBoenus menuansl. LleHtpanbHas cummerpus. Teopema QPaneca u
TEOpeEMa O MPOMOPLUMOHAIBHBIX OTPE3KaX.

Cpennue JTMHUM TPEYTroIbHUKA U Tpanenuu. LIeHTp Macc TpeyrojibHHKa.



[TogoOue TtpeyroapbHukoB, kKodhdumueHnt mnoxodus. I[lpusnaku mnomoOus
TpeyroJbHUKOB. [IpuMeHenue noqo0us npu peieHuy NpakTUYeCKuX 3a/1ay.

CpoiictBa momaaeil reoMmerpuueckux @uryp. PopMmynsl i IIOMATA
TPEYroJibHUKa, NapajienorpaMma, pom6a u Tpanenuu. OTHOILIEHHE IUIOIIAIen
no1I00HBIX GUTYP.

Brruncnenne miomanei TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOMN
Oymare.

Teopema Iludaropa. Ilpumenenne teopemsl Iludaropa npu penieHUn
NPAKTUYECKUX 3a]a4.

CHHyC, KOCHHYC, TaHI'€HC OCTPOIO yIJIa MNPSAMOYTOJBHOTO TPEYTOJIbHHKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXJECTBO. TpUroHOMETpUYecKue QyHKIUU
yriioB B 30, 45 u 60°.

Bnucannbele ¥ IEHTpaJbHBIE YTIJbl, YIoJl MEXKIY KacaTeIbHOM U XOpAOW.
Yrael  Mexay XopaaMd M CeKyIIMMH. BriMcanHble ©  ONKCAHHbBIC
YETBIPEXYTOJbHUKU. B3auMHOE pacmnosio)keHue AByX OKpykHocTeu. Kacanue
okpy>kHocTel. OOI1Me KacaTeabHbIE K IBYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHrenc yrimoB or 0 mo 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOXK1eCTBO. DOpMYIIbI IPUBEACHUS.

Pemenne TtpeyronbHukoB. TeopeMa KOCMHYCOB M TEOpEMa CHHYCOB.
Pemienne mnpakTUuecKUX 3aJad C HUCIOJIb30BAaHUEM TEOPEMbl KOCHUHYCOB H
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nomooust. [1ogodre COOTBETCTBEHHBIX JIEMEHTOB.

TeopemMa O NpPOU3BEACHUM OTPE3KOB XOpPH, TEOPEMBI O NPOU3BEACHUU
OTPE3KOB CEKYLIUX, TEOpEMa O KBaJpaTe KacaTeIbHOM.

Bekrop, anuHa  (MOmynb)  BEKTOpA,  COHAIMPABICHHBIE  BEKTOPHI,
IPOTUBOMOJIOKHO  HAIPaBJICHHBIE  BEKTOPHI, KOJUIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpallMy HaJ BeKTopamu. Pa3nojkeHue BEKTOpa MO JABYM
HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTtel BekTopa. CKalsipHOE NPOU3BEIECHUE
BEKTOPOB, MPUMEHEHUE /ISl HAXO0KICHUS JJIMH U YTJIOB.

JlekapTOBBI KOOPAWHATHI HA IUIOCKOCTH. Y PaBHEHUS NPSIMON U OKPYKHOCTH
B KOOpJIMHATAX, MEPECCUCHUE OKPYKHOCTEH U MPSIMBIX. METol KOOpJMHAT U €ro
PUMEHEHHUE.

[IpaBunbHBIE MHOrOyroJibHUKM. [InuHa okpyxHOocTH. ['pamycHas wu
paguaHHas Mepa yrjia, BBIUMCICHHE JJIMH AYr OKpyxkHocteil. Ilnmomans kpyra,
CEKTOpa, CETMEHTA.

JIBIDKEHUST TUIOCKOCTH M BHYTPEHHHE cUMMETpuu Guryp (deMeHTapHbIe
npeactasienus). [Tapannensuerii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA [POI'PAMMDBI
YYEBHOI'O KYPCA «(I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pe3yJabTaTbl OCBOCHHS NPOrpaMMbl y4eOHOro Kypca
«I'eoMeTpHus» XapaKTepU3yIOTCS:

1) naTrpuoTHYeCKOe BOCIIMTAHME:

IIPOSIBJIEHUEM HHTEpPECa K MPOLUIOMY M  HACTOALIEMY POCCHUMCKOU
MAaT€MaTUKH{, LEHHOCTHBIM OTHOLIEHWEM K  JIOCTHKEHHMSIM  POCCHUMCKHX
MAaT€MaTUKOB U POCCUMCKOW MAaTeMaTH4YECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHUH B IPYIUX HayKaxX U NPUKIAAHBIX chepax;

2) rpakIaHCKoOe ¥ TyXOBHO-HPABCTBCHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U PeAU3aluU €ro
npaB, MPEICTABIEHUEM O MATEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpakIaHCKOro oOiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXAEHUIO ATHUECKUX MPOOJIEM, CBSA3aHHBIX
C MPAaKTUYECKHUM IIPUMECHEHHEM JIOCTMIKEHHM HAyKH, OCO3HAaHUEM BaXHOCTHU
MOPAJIBHO-3TUYECKUX IPUHLHUIIOB B IEATEILHOCTH YYEHOTO;

3) Tpy10BOE BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTME B PEIICHUM NPAKTHUYECKUX 3a1ay
MaTeMaTU4YECKONM HAIPaBJICHHOCTH, OCO3HAHUEM BaXXHOCTH MaTEMAaTUYECKOI'O
o0pa3oBaHMsl HAa MPOTSHKEHUM BCEH >KU3HU I YCHEUTHOW MpogecCHOHaIbHON
NESATENbHOCTH U Pa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
IOCTPOECHUEM MHANBHUAYAIbHON TPAaeKTOPUH 00pa30BaHUs U KU3HEHHBIX IIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY U  3CTETUYECKOMY  BOCIPHUATHIO
MaTEeMaTUYECKUX OOBEKTOB, 3aJad, PEUICHWI, pacCyXJCHHI, YMEHHUIO BUIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOTI'0 NO3HAHMA:

OpUEHTaUMel B JEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAYYHBIX
IPEICTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAayKd Kak cQepbl YeloBEYeCKOU
NEATEIIbHOCTH, JTAIlOB €€ Pa3sBUTUSA WM 3HAYMMOCTH Ul Pa3BUTHUS LIMBWIM3ALIMM,
OBJIAZICHUEM SI3BIKOM MAaT€MAaTUKU U MAaTe€MaTUYECKOU KyJIbTYpOU KaK CpPEACTBOM
NO3HAHUS MHpPA, OBJAJECHHUEM NPOCTEUIIMMHU HABBIKAMU HCCIIEIOBATENBCKON
NEeATEIIbHOCTH;



6) ¢usnyeckoe BocnuTanue, (GpopmMHupoBaHHE KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIYYHs:

FOTOBHOCTBHIO TPHUMEHSITh MATEMAaTHUYECKUE 3HAHWUS B HMHTEpEcax CBOErO
3I0pOBbS, BEJAEHUA  370pOBOro  oOpa3a JKM3HU  (30pOBOE  MHUTAHMUE,
cOaTaHCUPOBAHHBIA PEXUM 3aHATHA M OTIbIXa, perynsapHas Qusndeckas
AKTUBHOCTb), C(POPMHPOBAHHOCTHIO HaBbIKa pedIEKCUHU, IPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TAKOTro K€ MpaBa JPYroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHUEHTALIMEN HA TPUMEHEHUE MAaTEeMaTUYECKUX 3HAHWM JJIsl PEUICHUS 3a/1a4
B 00JIAaCTH COXPAHHOCTH OKPYXKaIoIIeH cpeapl, IUIaHUPOBAHUS TIOCTYIIKOB U
OIICHKH MX BO3MOXHBIX MOCJIEACTBUN Il OKPY’KAIOIIEH Cpeibl, OCO3HAHUEM
I00aJIBLHOTO XapaKTepa SKOJIOTHYECKHUX MPOOJIeM U MyTeH X pelieHus;

8) agpanranusa K M3MEHAKINUMCH YCJIOBHAM COUHMAJBHON U NMPHUPOIHOU
cpenabl:

FOTOBHOCTBIO K JCUCTBUAM B YCIOBHUSX HEOMPEIACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO NESATEIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Yy NPYTHX JIOJIeH, MpUOOpETaTh B COBMECTHOM JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIUH U3 OIbITA JIPYTHUX;

HEOOXOJUMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAHHH, B TOM YHCIE
dbopMyIMpOBaTh WUJEH, MIOHITHS, TUIIOTE3bl 00 00BEKTaX U SBJICHHUSAX, B TOM UHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(MUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYHD  CHUTYyalldl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOMIUA KOHTPMEP, KOPPEKTHPOBATH
NpUHUMAEMbIC pelIeHUus] U JeHCTBUS, (OPMYJIUpPOBATh U OIEHHUBATh PHUCKU U
NOCJIeICTBUSA, (OPMUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHBbIC YHUBEpPCaIbHbIe y4eOHbIe 1eiCTBUA

ba3oBble Jiornueckue 1eMCTBHA:

* BBISBIITh U XapaKTEPU30BATH CYIIECTBEHHBIC MPU3HAKH MATEMaTUYECKHUX
O0OBEKTOB, TOHATHHA, OTHONIICHWH MEXIYy TMOHATUAMH, (OPMYITUPOBATH
ONpENCIICHUSI  TOHSTHM, YCTAHABIMWBAaTh  CYIIECTBEHHBIM  IMPU3HAK
KJaccuuKaIluyi, OCHOBAHUSA Il OOOOIICHUS W CpPaBHEHMS, KPUTEPUHU
MPOBOJIMMOTO AHAIN3A;

e BOCHpHHHMATh, (OpPMyIHpPOBaTH ®  MPEOOPa30OBBIBATH  CYXKICHUS:
YTBEPJUTEIbHBIC W OTpHUIATENIbHBIC, €IWHUYHBIC, YacTHBIE W oOIIue,
YCJIOBHBIC;



BBISIBIISITh ~ MaTeMaTHYEeCKHUE  3aKOHOMEPHOCTH,  B3aUMOCBSA3M U
NpoTHUBOpeYrsi B (akTaxX, [IaHHBIX, HAOMIONEHUSX U YTBEPKICHHUSIX,
npeaiaraTb KPUTSPUH JUTSl BBISIBJICHUS 3aKOHOMEPHOCTEH U MPOTHBOPEUYHH;
JieNaTh BBIBOJBI C HCIIOJIH30BAHMEM 3aKOHOB JIOTHKH, JCAYKTHUBHBIX H
WHYKTUBHBIX YMO3AKITIOUCHHH, YMO3aKIIFOUSHHH 110 aHAIOTHH;

pa3dupaTh JT0Ka3aTeIhCTBA MAaTEMaTHYCCKUX YTBEP)KICHUHU (MIpsIMBbIC W OT
IPOTHUBHOI0), TPOBOJIUTH CaMOCTOSATEIHLHO HECIOXHBIC J0KAa3aTeIbCTBA
MaTeMaTH4eCcKnX (DaKTOB, BBICTPAWBATh APTYMEHTAIMIO, TPHBOJIUTH
MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHUS,
BBIOMpATh CIoco0 pemieHus y4yeOHOM 3amaud (CpaBHUBATH HECKOJBKO
BAPHAHTOB pEIICHUS, BBHIOMpATh HaWOONEe TMOAXOMANMH C Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble ucciiegoBaTe/ILCKHE AeiiCTBUSA:

HCIIOJIb30BaTh BOMPOCHI KaK HCCIIEIOBATENIbCKUM HWHCTPYMEHT IO3HAHUS,
dbopMyIMpoBaTh BOIPOCH, (UKCHPYIOUIUE MPOTUBOpEUne, MpodiIemy,
CaMOCTOATENIbHO YCTaHABJIMBATh HMCKOMOE M JaHHOe, (HOpPMHUPOBATH
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHE,

NPOBOAWTH TIO CAMOCTOATEIBHO COCTaBICHHOMY IUIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEI0BAaHUE 110 YCTAHOBICHUIO OCOOEHHOCTEHN
MaTEMaTUYECKOT0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;
CaMOCTOSITENILHO (HOPMYIHPOBATH 0OOOIIEHUST M BBIBOJBI MO Pe3yJibTaTaM
MPOBEAEHHOIO HAOJIOJCHMS, HCCIEAOBAHMS, OIIEHUBATh JOCTOBEPHOCTH
MOJIyYEHHBIX PE3YyJIbTaTOB, BEIBOJAOB U 0000IIEHUN;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IIPOLIECCa, a TAKXKE BBIIBUraTh
MPEIOI0XKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBJIAITh HEIOCTATOYHOCTh W M30BITOYHOCTh HWH(OpPMAIUH, JAHHBIX,
HEOOXOUMBIX JIJISl pEeLICHHUS 3a/1a4U;

BbIOMpaTh, aHAIM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETHPOBATH
MH(POPMALUIO PA3IUYHBIX BUAOB U (POPM IIPEICTABICHMUS;

BbIOMpaTh (GopMy MpEACTaBICHUS HMHPOPMALMH U HUIUTIOCTPUPOBATH
pemiaemMble 3aJayd  CXEMaMH, JuarpaMMmamMu, HWHOM TpauKod H HUX
KOMOMHAIIUSAMU;

OLICHMBATh HAAEKHOCTh HMH(OpPMAMM IO KPUTEPUSAM, MPEUI0KEHHBIM
y4uTesneM Wik cPOpMYyIHMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHUKAaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

BOCIIPUHUMATh U POPMYIUPOBATH CYKJACHUSI B COOTBETCTBUU C YCIOBHUSIMU
U 1EJISIMU OOIIEeHHUs], SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, J1aBaTh MOSICHEHHS MO XOJy pEelIeHUs
3a/1a4l, KOMMEHTUPOBATh MOJYYECHHBIN PE3yiIbTaT;

B X0JI¢ 0OCYXXJICHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOW TEMBI,
npo0JieMbl, periaeMoi 3a7auu, BHICKa3bIBaTh UJCH, HAIIEJICHHbIC HA TIOUCK
pEIIeHMs, COIMOCTAaBIATh CBOM CYXIEHUA C CYXICHUSIMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHApy>XWBaTh pa3iiyue W CXOACTBO IO3UIIMH, B
KOppeKTHOU (popMe popMyIupoBaTh pa3HOTIACHs, CBOU BO3PAKEHUS,
MIPECTABIATh pe3yJIbTaThl pelieHus 3a/1aud, HKCIIEPUMEHTA,
HCCIIEIOBaHMs], IPOEKTA, CAMOCTOSITEILHO BBIOMPATh (DOpMAT BHICTYIUICHUS
¢ yu€ToM 3aj1a4 NMPE3CHTAIMHA U OCOOCHHOCTEN ayIUTOPUH;

MIOHUMATh W UCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ WHIAUBUYaTbHON
paboTHI PHU PEIICHNH YYEOHBIX MaTeMaTHYECKHUX 3a/aY;

MPUHUMATH 11€JIb COBMECTHOM JEATENbHOCTH, MIAHUPOBATh OPTraHU3alUI0
COBMECTHOW pPabOThI, pacmpenensTh BHIBI pPabOT, JOTOBAPUBATHCA,
00CyXKIaTh MPOIIeCC U pe3yJbTar paboThl, 00001aTh MHEHHUS HECKOJBKUX
JIIOJICH;

y4acTBOBaTh B TpPyHmoBbIX (opmax pabotsl (0OCyxaeHus, oOMeH
MHEHHUSIMH, MO3TOBBIC IIITYPMBI U JIPYTHUE), BBITIOIHATH CBOIO YacTh PAOOTHI
U KOOPJAMHHPOBATH CBOM JEUCTBUS C JPYTUMH 4YJI€HAMU KOMAaH/IbI,
OIICHHWBATh KA4e€CTBO CBOET0 BKJIaja B OOIIMH MPOAYKT IO KPHUTEPHSIM,
c(hopMyIMPOBaHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryisiTuBHBIC YHUBePCAJIbHbIE YUeOHbIE 1eiiCTBUSA

CaMOOPFaHI/ISaHI/IH:

CaMOCTOATENIBHO COCTABJIAThH IUIAH, aJrOPUTM PEIICHMs 3anadd (WiIu €ro
4acTh), BBIOMpATh CIOCOO pEeUIeHHs C Y4€TOM HMMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUpOBAaTb M KOPPEKTHUPOBATH
BapUaHThI PEIIEHUI ¢ YYETOM HOBOM MH(OpMAIUK.

CaMOKOHTpOJIL, 3M0Hl/IOHa.]1])HbII7[ HHTEJIJICKT.

BJaJIETh CIIOCOOaMM CaMOITPOBEPKU, CAMOKOHTPOJIS MIpoLiecca U pe3yJibTaTa
pelIeHUs MaTEMaTHYECKOM 3aauH;

NPEABUIETD TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTb IPH PEILICHUH 3a]1a4H,
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA NEATEIBHOCTH MOCTABICHHOMN LEIU U
YCIIOBUSIM, OOBSICHATH NPUYMHBI JOCTH)KEHUS WIM HEJOCTHKEHUS IIElH,
HaXOJUTh OLIKNOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATBI



K xoHiy oOydeHuss B 7 kJacce OOyYaroIIMIICS TOJYYHUT CIECAYIOIINE
MIPEIMETHBIE PE3YJIBTATHI:

Pacmo3naBaTh wW3yueHHBIE TEOMETpHUYECKHE (UTYPBI, OMPEAENATh WX
B3aMMHOE pPAaCIOJIOKEHHE, H300pakaTb TreOMEeTpUdYecKre (Urypbl, BBIMOIHATH
YEpTEKU 1O YCIOBHUIO 3adauyu. M3MepATh JMHEWHBIE W YIJIOBBIC BEJIMYMUHBI.
PemaTe 3a1aun Ha BEIYMCIIEHHUE JJIMH OTPE3KOB U BEJIMYWH YTJIOB.

Jlenate TpyOyrO OIIEHKY JIMHEWHBIX W YTJIOBBIX BEJIMYMH TIPEIMETOB B
peabHOM KU3HU, Pa3MEPOB MPHUPOIHBIX OO0BEKTOB. Paznuuarh pasMepbl ATHX
00BEKTOB I10 MOPSJIKY BEIMYUHBI.

CTpouTh YEPTEKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonmp30oBaThCd mNpHU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, MCIIOJIb30BATh
MPU3HAKHU W CBOMCTBA PaBHOOEAPEHHBIX TPEYTOIHLHUKOB MPHU PEIICHUN 3a/1a4.

[IpoBOAUTE JTOTMYECKUE PACCYKICHUS C UCIIOJIB30BAHUEM I'€OMETPUUYECKUX
TEOPEM.

[Tonp30BaThCsd NpU3HAKAMU PABEHCTBA MPSMOYTOJBHBIX TPEYTOJbHUKOB,
CBOVMCTBOM  MEIHAHbI, MOPOBECAEHHOM K  THUIOTEHY3€  OPSAMOYTOJIBHOIO
TPEYTrOJIbHUKA, B PELICHUU F€OMETPUUECKUX 3a]1a4.

Ornpenenars napamieabHOCTh IPSIMBIX C TTIOMOIIBIO YIJIOB, KOTOpbIe 00pa3yeT
¢ HUMHM cekyias. OnpeaensiarTh napajuieIbHOCTh MPSAMBIX ¢ MTOMOIIBIO PaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM NPSMOM O TOYEK APYTOU MPSAMO.

Pemate 3amaun Ha KiIeT49aTon Oymare.

[IpoBOUTH BHIYKCICHUS W HAXOAUTh YHUCIOBBbIE M OyKBEHHBIC 3HAYCHUS
YyIJIOB B TEOMETPUYECKMX 3aJadax C MCIIOJIb30BAHUEM CYMMBbI YTJIOB
TPEYTOJLHUKOB M MHOI'OYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpH
MEPECEUCHUH JIBYX MAapaJUICIbHBIX MPSAMBIX CEeKyuled. Pemare mnpakTtuyueckue
3a7]a4M Ha HAXOKJICHUE YIJIOB.

Bnagerp noHATHEM TEOMETPUUECKOIO MECTa TOUYEK. YMETh OIPEICIATh
OMCCEeKTPUCY yIJIa U CEPEIUHHBIN NEPIEHAUKYJIISAP K OTPE3KY KaK T€OMETPUUECKUE
MECTa TOYEK.

@opmMynUpPOBaTh ONPEAECIEHUS] OKPYXKHOCTH M KPyra, XOpAbl U JIHAMETpa
OKPYXXHOCTH, ITOJIb30BaThCS UX CBOMCTBAMHU. Y METh IPUMEHSTH 3TU CBOMCTBA IPU
pelIeHnHy 3a1a4.

Bnagete moHsiTHEM ONMMCAHHOW OKOJIO TPEYrOJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh €€ 1eHTp. Ilonb3oBaThcs akTamMu O TOM, UYTO OUCCEKTPHUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAOTCS B OOHOM TOYKE, M O TOM, 4YTO CEpPEIUHHBIE
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOU TOUKE.

Brnanetrs noHsiTHEM KacaTENbHON K OKPY>KHOCTH, MOJIb30BATHCSI TEOPEMOM O
NEPIEHAUKYJISIPHOCTH KacaTeJIbHOM U paanuyca, MPOBEAEHHOIO K TOUKE KaCaHHUs.



[Tonp30BaThCA NPOCTEUIIMMHU F€OMETPUUECKUMU HEPABEHCTBAMH, IIOHUMATH
UX IPAKTAYECKUN CMBICI.

[IpoBOANTE OCHOBHBIE T€OMETPUUYECKUE TTOCTPOEHHUS C MIOMOLIBIO LIUPKYJISI U
JIMHENKH.

K xonmy oOydenuss B 8 KkJjacce 0Oyd4aroumuiics TMOMYYUT CIEAYIONINE
IPEAMETHBIE PE3YIbTATHI:

Pacno3HaBaTh OCHOBHBIE BHUIbBl YETBIPEXYTOJIBHUKOB, WX JJIEMEHTHI,
IIOJIb30BATHCS X CBOMCTBAMMU IIPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHsATh CBOMCTBAa TOYKH IE€PECEYEHHUs] MEAHMAH TPEYroJIbHHKA (LIEHTpa
Macc) B pELICHUH 3aay.

Brnaners noHsATHEM CpeaHEN JIMHUU TPEYTOJbHHKA U TpaneluuH, TPUMEHATh
UX CBOWCTBA NpPHU PELICHUM TeoMeTpuyeckux 3aznad. llomb3oBaTbecs TeopeMou
daneca 1 TEOPEMOMN O MPOMOPLUUOHAIBHBIX OTPE3KAX, IPUMEHSATh UX JUIS PEIICHUS
MPaKTUYECKUX 3a/1au.

[TpuMeHsTh NpU3HAKU 0J100US TPEYTOJBHUKOB B PEIICHUN T€OMETPUYECKUX
3aaad.

[Tonb3oBaThcst Teopemoir [ludaropa ansg pemeHUss TE€OMETPUUYECKUX U
npakTH4ecKnx 3agad. CTpOUTh MaTEMAaTHYECKYH0 MOJENb B IPAKTUYECKHUX
3a/1a4ax, CaMOCTOSATENIBHO JeaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOLIUE JUTUHBI.

Brnaners nOHATHSIMM CHHYyCa, KOCMHyCa W TaHIT€HCa OCTPOro yria
NPSAMOYTOJBHOIO TPEYroiabHUKa. [10I630BaThCs STUMH MOHATHUSIMU I PELICHUS
IPAKTUYECKUX 3a/1a4.

Boruucnats (pazauuHbIMA CIOCO0AMU) IIOIIAb TPEYTOJIbHUKA U IUIOIIAIN
MHOTOYTOJIbHBIX ~ (uryp (mosib3ysicb, TJ€ HEOOXOJUMO, KaJIbKYJISTOPOM).
[IprMeHATh MOTyYEHHBIE YMEHUS B IPAKTUYECKHUX 3a7a4ax.

Brnanerp NOHATHMAMM BIHCAHHOTO W LEHTPAIBHOrO YIJa, HCIOJIb30BAThH
TEOPEMBI O BIIMCAHHBIX yriax, yriax MeXAy XOpAaMH (CEKyLIMMH) U YIJIe MEXIY
KAacaTeJIbHOM M XOPIOW MPH PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Brnaners MOHATHEM ONKMCAHHOTO YETBHIPEXYTOJIbHUKA, MPUMEHSATH CBOWCTBA
ONMCAHHOIO YETHIPEXYTOJIbHUKA MPH PELICHUH 3a/1a4.

[IpuMEHATh MONYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMATHYECKHE
MOJENH JUISl 33149 PEATbHOW KM3HH U NPOBOJAUTH COOTBETCTBYIOIINE BBIYMCIICHUS
C TpUMEHEHUEM NOoA00Us W TPUTOHOMETpUU (TOJB3YACh, TJAE HEOOXOAMMO,
KQJIBKYJISITOPOM).

K xoHiy oOydenuss B 9 kJiacce OOyYaroOIIMICS TMOJYYHUT CIECAYIOIINE
IIPEAMETHBIE PE3YIbTATHI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPBIX YIJIOB, HAXOAUTh C UX
IOMOILBIO PA3JINYHBIE 3JEMEHTHl MPSAMOYTOJIBHOIO TPEYTrOJbHUKA («pELIEeHNE



IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTs (¢ MOMOIIBIO KAJIBKYJIATOPA) JUTMHBI
Y YIJIBI JUIs1 HETaOJIMYHBIX 3HAUECHUH.

[Tonb3oBaThCst popMysiaMH MPUBENECHUSI 1 OCHOBHBIM TPUTOHOMETPHUUECKUM
TOXKAECTBOM U1 HAxXO0XKICHUS COOTHOUIEHWH MEXIYy TPUTOHOMETPHUYECKUMHU
BEJINYNHAMU.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB ISl HAXOXKICHUS Pa3IMUHbIX
AJIEMEHTOB TPEYTrOJbHUKA («pEIIeHHE TPEyTrOAbHUKOBY»), MNPUMEHSITh HUX MpHU
pELIEHUU FeOMETPUIECKUX 3a1a4.

Brnagers moHsTHsAMH — mpeoOpa3oBaHHS — MOAOOUS, COOTBETCTBEHHBIX
3JIeMEHTOB MOJ00HBIX Guryp. [lonb3zoBaThest cCBOWCTBaMHU MO100MSI TPOU3BOJIBHBIX
¢uryp, yMeTb BBIYMCIATH JUIMHBI W HAaXOJIUTh YIIbBl Y MNOAOOHBIX (uryp.
[TpumeHsTh cBOWCTBa MOMOOMS B MPAKTHUECKUX 3aJadyax. YMETb NPUBOJIUTH
IpUMEPHI TOJTOOHBIX (PUTYP B OKPYIKAOIIEM MHUPE.

[Tonp30BaThCA TEOpEMaMU O IPOU3BEICHUN OTPE3KOB XOPJ, O IPOU3BEICHUN
OTPE3KOB CEKYIIUX, O KBaJIpaTe KacaTeIbHOM.

ITonb30BaTbcs BEKTOpaMH, MOHUMAaTh MX IEOMETPUYECKMM M (PU3NUECKUIt
CMBICII, MPUMEHATh HMX B PEIICHUH TEOMETPUYECKMX M (PU3MYECKUX 3adad.
[IprMeHATh CKaNsIpHOE MPOU3BEICHUE BEKTOPOB JUIsl HAXOKICHHUS UIMH U YIJIOB.

[lonp30BaTbCd METONOM KOOPAMHAT HA IIOCKOCTH, IIPUMEHSTH €ro B
pELIEHUH T€OMETPUYECKUX U IPAKTUYECKUX 3aa4.

Brnaners MOHATUSIMHM NMPAaBUIBHOTO MHOTOYIOJIBHUKA, IUIMHBI OKPYXHOCTH,
JUIMHBI JyTH OKPY>KHOCTH W PaJAMaHHON MEpHI YIia, YMETh BBIYMCIATH IUIOIIAJb
Kpyra ¥ ero yacteu. [I[puMeHsTh 1oinyJeHHbIe YMEHHS B IPAKTUYECKUX 3a/1a49aX.

Haxomuts ocu (WM LEHTPBI) CUMMETPUH (UTYp, NPUMEHSTHh JBUKECHUS
IIJIOCKOCTH B IIPOCTEUIINX CIIydasX.

[IpuMEHATh NONYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMATHYECKHE
MOJENH JUISl 3a/1a9 PEATBHOW KU3HH U NPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C NPUMEHEHUEM TMOAO00US M TPUTOHOMETPUYECKHX (YHKIUH (MMONb3YsCh, TE
HE0OXO0IMMO, KAIBKYJISTOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuecTBO YacoB D1eKTPOHHbIE
HaumenoBanue
Ne (uugposbie)
pa3esioB U TeM Koutpoabnbie | IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NPorpamMmbl padoTsbI padoThI
pecypcbl
[Ipocreitmme
TEOMETPUUIECKHUE
1 buUryphI ¥ KX 14 bubnuoreka [JOK
cBoiicTBa. I3Mepenue https://m.edsoo.ru/7f415¢e2e
F€OMETPUUECKUX
BEJIMYMH
bu6mmoreka [JOK
2 T 22 1
PEYTOTLHITH https://m.edsoo.ru/7f415¢2e
[TapannensHbie
3 OpsSMBIE, CYMMa YIJIOB 14 1 bubmmorexa LOK
P &y y https://m.edsoo.ru/7f415¢e2e
TPEYroJIbHUKA
OKpY>KHOCTB U KPVYT.
4 Fefl\i,e quCKHepy 14 1 bubmmorexa IIOK
P https://m.edsoo.ru/7f415e2e
MOCTPOCHUS
5 [ToBTOpenue, 4 | bubnunoreka [IOK
00001116 HE 3HAHUHA https://m.edsoo.ru/7f415¢e2e
OBIHIEE KOJIMYECTBO
i 68 4 0

YACOB I10 [TPOTPAMME
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8 KVIACC

KoauuecTBO 4acoB

DJIEeKTPOHHbIE
Ne HaumenoBanue pa3uesion Koutponsusie | TIpakTHueckue (ungposbie)
n/n | W TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
N bubmmoreka [JOK
! HerbipSxyroabHKit 12 ! https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema
) 0 MPOTMOPLHOHAIBHBIX 15 | bubnnorexa [JOK
OTpe3Kax, MoI00HbIC https://m.edsoo.ru/7f417¢18
TPEYTOJIbHUKU
[Tnomane. Haxoxnenune
3 IUIOIIA/IeN TPEYTOJIbHUKOB 14 | bubnunorexa [JOK
Y MHOTOYTOJIbHBIX QUTYD. https://m.edsoo.ru/7f417e18
[Tnomaay mogoOHBIX HUTyp
4 Teopema I1udaropa u 10 | bub6nuorexa [IOK
Ha4daja TPUTOHOMETPUU https://m.edsoo.ru/7f417¢18
VYTIbl B OKPY>KHOCTH.
Bnucansble u onvcaHHbIE
5 YETBIPEXYTOJIbHUKU. 13 1 bub6nuoreka [IOK
Kacarenbnbie k https://m.edsoo.ru/7f417e18
okpyxHocTu. Kacanue
OKPYXHOCTEH
6 [ToBTOpenue, 06o0IIEHNE 4 1 bubnuoreka [IOK
3HaHUHU https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB 68 6 0

I10 ITPOTPAMME



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJIACC

KoandyecTBO 4acoB

DJIEeKTPOHHbIE
HaumeHnoBanue
Ne (uu¢posbIe)
pa3aesioB U TeM Koutpoasnbie | IlpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
NPOrpamMmbl padoThI padoThI
pecypchbl
Tpuronomerpus.

| Teopembl KOCUHYCOB U 16 | bu6mmorexa [IOK
cuHycoB. Pemenue https://m.edsoo.ru/7f41al2c
TPEYTOJIbHUKOB
[IpeoOpazoBanue

) noao6usi. Merpuueckue 10 | bu6nuoreka [JOK
COOTHOLICHHUS B https://m.edsoo.ru/7f41al2c
OKPY>KHOCTH

bu6nuoreka [JOK
2 1

3 Bexroper ! https://m.edsoo.ru/7f41al2c

eKapTOBBI

4 Hlexap 9 1 bubmuoreka [JOK
KOOpIWHATHI HAa https://m.edsoo.ru/7f41al2¢
IJIOCKOCTH
[IpaBunbHbBIE
MHOT'OYTOJIbHUKH.

5 Y ] bubmmoreka [JOK
Jltiia OKpyIHOCTH 1 https://m.edsoo.ru/7f41al2c
TJIOIIAbL KpyTa.

Brraucnenune miomanei

6 6 bubmuoreka [JOK
JBHOKCHIS TII0CKOCTH https://m.edsoo.ru/7f41al2c

. [ToBTOpeHue, 7 ) bu6nuoreka [JOK
000011eHNE, https://m.edsoo.ru/7f41al2c



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOT'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble mpeAMeTHBIE Pe3yJabTAThl 0CBOCHUSI OCHOBHOM
NpoBepsaeMoro .
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOT0 00111er0 00pa3oBaHus
pe3yJbTarta
6 ['eomeTpus
Pacnio3naBaTh M3ydeHHbIE TeoMeTpudeckue (Urypbl, OMPENeNiTh UX
B3aMMHOE PpAaCIOJOXKEHUE, H300pakaTh TIeOMETpUYECKUe QUrypHl,
6.1 BBINIOJIHATh YEPTEKHU MO YCIOBUIO 3aaaud. M3MepsATh JUHEWHBIE U
YIJIOBbIE BEJIMYUHBI. PemaTh 3a1aun Ha BBIYMCIIEHUE JJIMH OTPE3KOB U
BEJINYUH YTIJIOB
Jenate rpyOy10 OLIEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYUH MPEAMETOB B
6.2 pearbHOM KHU3HHM, pa3MepoB MPHUPOJHBIX OO0BEKTOB. Paznuuarhb
pa3Mepsl ITUX 00BEKTOB MO MOPSAIKY BEIUYUHBI
6.3 CTpouTh 4epTek,HU K TCOMETPUUECKHUM 3a7a4am
[Tonb30BaTbes MpU3HAKAMKU PaBEHCTBA TPEYTOJIBHUKOB, UCIOJB30BaTh
6.4 MPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PEIICHUU
3a1a4
65 [IpoBoauTh  JOrMYECKHE  PACCYXAEHUS C  HCIOJb30BaHUEM
' F€OMETPUUYECKUX TEOPEM
[Tonb3oBaThcA IIPU3HAKaMU paBeHCTBA PSAAMOYTOJIBHBIX
6.6 TPEYrOJIbHUKOB, CBOMCTBOM MEIMAHBI, IPOBEAEHHON K THIIOTEHY3€
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIEHUU T€OMETPUUECKUX 3a1a4
OnpenensaTb NapauieIbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpPHIE
6.7 oOpa3zyeT ¢ HUMHU cekyuias. OnpeaensaTs NapaieIbHOCTh MPSMBIX C
' IIOMOILBIO PABEHCTBA PACCTOSHHUM OT TOYEK OJHOM INpPSMOM 10 TOYEK
JIpYyrou npsamMou
6.8 PemaTs 3a1aun Ha kieTyaToi Oymare
[IpoBOAWTHL BHIYMCIACHUS M HAXOAUTh YHUCIOBbIE W OYyKBEHHBIE
6.9 3HAQ4YCHMUS YIVIOB B TIEOMETPUYECKUX 3aladax C MCIOJIb30BaHUEM

CYMMbI YIJIOB TPCYI'OJIbBHUKOB W MHOT'OYI'OJIBHHKOB, CBOMCTB YTJI0B,




06pa3OBaHHBIX npu IMEPeCCUHCHUU ABYX IMAapaUICIIBHBIX IIPAMBIX

ceKymeﬁ. Pemate MPAKTUYCCKUC 3a/1a41 Ha HAXOKACHUC YTIJIOB

6.10

Brnamers moHATHEM TEOMETPUYECKOTO  MeCTa TOYEK. YMEThb
onpeAensiaTh OUCCEeKTPUCY YIJIa U CEpPEelMHHBIM NEPNEeHIUKYIIp K

OTPE3KY KaK rCcOMCTPHUICCKUC MECTAa TOUCK

6.11

@opMyIMpPOBATH OMNPEIEICHUSI OKPYKHOCTHM UM Kpyra, XOpAbl H
IUaMeTpa OKPYXKHOCTH, TOJb30BaThCsl MX CBOMCTBAMHU. YMETh

MMPUMCHATD OTHU CBOMCTBaA IIpHu pCHICHUHA 3aaa4

6.12

BrageTte NOHATHEM OINKMCAHHOW OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH,
yMeTh HaxoauTh e€¢ ueHrp. llonp3oBarbcs (akramMu O TOM, UTO
OHMCCEKTPUCHI YTIIOB TPEYTOJIbHHUKA MEPECEKAIOTCS B OAHON TOUKE, U O
TOM, YTO CEpPEIMHHBbIE NEPIEHIUKYJIAPEl K CTOPOHAM TPEYrOJbHUKA

MEPECEKAIOTCS B OJTHOM TOYKE

6.13

Bnagerp mnoHsATHEM KacaTedbHOW K OKPYXXHOCTH, TOJIb30BaThCS
TEOpPEMOM O NEPNEHIUKYJISIPHOCTH KacaTelbHOM M  pajguyca,

HpOBe)IéHHOl"O K TOYKEC KaCaHHA

6.14

ITonw3oBaThCs HpOCTCfIIHPIMH TCOMETPUICCKMUMU HEPABCHCTBAMU,

IIOHUMAaTh UX HpaKTI/I‘-IeCKI/Iﬁ CMBICJI

6.15

HpOBO,Z[I/ITL OCHOBHBIC TCOMCTPHYCCKUC IIOCTPOCHUA C IIOMOIIbIO

LUPKYJIS U JINHEUKU

8 KUIACC

Kon
NpoBePsSIEMOro
pe3yJibTara

IIpoBepsiemMble npeIMeTHbIE Pe3yJILTAThI 0CBOCHHS] OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOT'0O 00111€er0 00pa30BaHUs

6

I'eomertpus

6.1

Pacno3naBath OCHOBHBIE BHUbI LIG!TI~)IpéXYl"OJ'II)HI/IKOB, HUX DJJIEMCHTHI,

MOJIb30BaThCS UX CBOMCTBAMU IIpH PCHICHHUU I'COMCTPUICCKHX 3aaa4

6.2

HpI/IMeHHTb CBOMCTBA TOYKH nepeceucHud McEauaH TPCYroJbHHKaA

(1eHTpa Macc) B pelICHUH 3aa4

6.3

Bunaners noHsTHEM cCpeaHEH JIMHMM TPEYTOJIBHUKA M TpaleLuu,
IPUMEHATh WX CBOMCTBA IPU PEIICHUU TI'E€OMETPUYECKHX 3a1ad.
[Tons3oBatbest Teopemoit Paneca U TEOPEMOU O MPONOPLUOHATIBHBIX

OTpE3Kax, MPUMEHATH UX IJIA PECIICHUS IPAKTHYCCKUX 3a1a4




6.4

[IpuMeHsTh TNpU3HAKM MOAOOUS  TPEYrOJbHUKOB B  PELIEHUU

TCOMCTPHUYCCKUX 3aaaY

6.5

[Tonws3oBatbest Teopemoit [ludaropa s penieHns reoMeTpuuecKux U
OpakTHUeckux 3aaad. CTpouTh MaTeMaTUYeCKyl0 MOJENIb B
IIPAKTUYECKUX 3a/adax, CaMOCTOSATENIBHO JEJIaTh YEPTEX U HAXOIUTh

COOTBECTCTBYIOIINEC NJINHBI

6.6

Brnagers moHsTHAMU CHMHYCa, KOCHMHYCa MW TaHICHCAa OCTpPOro yria
NpAMOYI'OJIBHOTO TPCYroJbHHKA. [Tons30BaTbCA 3THUMU TOHSATHAMH

AJId pCHICHUSA MPAKTUYCCKUX 3ada4d

6.7

Boerancnsare (pasnudHbBIME  cioco0aMu) IUIOMIAAs TPEYroJlbHUKA U
TJIOMIAIM  MHOTOYTOJBHBIX (uryp (monw3ysch, TAe HEOOXOIUMO,
KaJIbKyJIATOpOM). IIpUMEHSATh MOJIy4eHHbIE YMEHHUS B IPAKTHUECKUX

3aJa4dax

6.8

BirageTs NOHATUSAMH BIMCAHHOTO M LIEHTPAJIBHOTO yTJila, UCIIOJIb30BaTh
TEOpPEeMbI O BIMCAHHBIX yIJax, yriax MeXIy XopAaMu (CeKyIIMMH) U
yrile MEXIy KacaTelIbHOM M XOpPJIOM NPH PEHIEHUH I'€OMETPUUYECKHX

3aaad

6.9

Brnagerr mnoHATHEM OIHCAHHOIO LIE?T]':;I]I)éXyl“OJ'H:HI/II(El, IIPUMCHSTDH

CBOMCTBA OIMCAHHOT'O ‘-IGTBIpéX}’FOJ'II)HI/IKa IIpU pCUICHUH 3aaa4

6.10

[IpuMeHATH MONMy4YeHHBIE 3HAHUSA HAa IPAKTHUKE —  CTPOUTH
MaTeMaTU4YeCKUEe MOJCIH I 3a1a4 PEAJbHOU JKU3HU U IPOBOIUTH
COOTBETCTBYIOIIME BBIUYUCIECHHUA C [PUMEHEHHMEM 1oJxo0us U

TPUTOHOMETPHH (IOJIB3YSACh, T HEOOXOAUMO, KAIbKYISTOPOM)

9 KUIIACC

Kon
MpoBepsAEeMOro
pe3yJbTara

HpOBepﬂeMble NpeAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06p330BaTeJ1bHOI7[ nporpaMMmbl OCHOBHOI'O o0mIero 06pa303almﬂ

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (PYHKIMHU OCTPHIX YIJIOB, HAXOAUTH C UX
MIOMOILBIO  PA3JMYHbIE 3JIEMEHThl MPSMOYTOJIBHOIO TPEYroJbHUKA
(«pemieHne  TPSAMOYTOJBHBIX — TPEYroJbHUKOB»). Haxomuts (¢

IIOMOIIBIO KaJ'HaKy.HSITOpa) JJIMHBI 1 YTJIbL JJIA HETAOJIMYHBIX 3HAUCHUH

6.2

IIonp30BaThCs (I)OpMy.HaMI/I MMPUBCACHUA n OCHOBHBIM




TPUTOHOMCTPHUYCCKUM TOXKACCTBOM I HAXOXACHUA COOTHOIICHUM

MCXKAY TPUTOHOMETPUUCCKUMU BCIMYNHAMU

6.3

Hcnons3oBath TeOpeMbl CHHYCOB M KOCHHYCOB [UJISi HAXOXICHUS
Pa3IUYHBIX AJIEMEHTOB TPEYroJbHUKA («pEIIeHUuEe TPEYrOJIbHUKOBY),

MMPUMCHATD UX ITPH PCHICHHUU I'COMCTPUUCCKUX 3aaa4d

6.4

Brnaners monsiTusiMu mpeoOpazoBaHUs MOJOOHUS, COOTBETCTBEHHBIX
37IeMeHTOB MoA00HBIX (uryp. Ilosb30BaThCcsl CBOWCTBAMM MOA0OMS
HPOU3BOJIBHBIX (PUTYp, YMETh BBIYMCIATH JUIMHBI U HAXOAUTH YTIIBI Y
nogo0HbIX ¢uryp. IlpuMeHsTh CBOMCTBa MOJOOHMS B MPAKTHYECKUX
3aja4aXx. YMeETb NOpPHUBOJUTH MPUMEPbl MOAOOHBIX (Quryp B

OKpYXaloIeM MUpe

6.5

ITonp30BaThCS TCOpEeMaMu O TMPOM3BCACHUN OTPE3KOB XOopAa, O

MIPOU3BENIEHNHU OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeabHON

6.6

Ilonp30BaTbCcst  BEKTOpamMH, IOHMMAaThb HMX TE€OMETPUYECKHH U
bu3nyecKuil CMBICH, MPUMEHATh MX B PEIICHUH TeOMETPUYECKUX U
¢usndeckux 3anay. IIpuMeHATh CKaJspHOE NMPOU3BEICHHE BEKTOPOB

AJI1 HAXOXKACHUA NUIMH U YTIJTIOB

6.7

ITonw3oBaThCs METOJOM KOOpAWHAT Ha IINIOCKOCTH, IPHUMCEHATH €ro B

pPCIICHUN TCOMECTPUUCCKUX U ITPAKTUICCKUX 3a1a1

6.8

Bnagers NOHATHAMHM  NPaBUIBHOTO  MHOTOYIOJBHHMKA,  JUIMHBI
OKPY’>KHOCTH, IUIMHBI AYTM OKDPYKHOCTM W paJuaHHOM MeEphl yria,
YMETb BBIUMCIATH IUIOWIAAbL Kpyra U ero dacred. lIpumensarts

MOJTYYCHHBIC YMCHHUA B MIPAKTHYCCKUX 3a7Javdax

6.9

HaxoauTte ocu uiu HEHTPBI CUMMETPUH GUTYP, TPUMEHSTH ABHKCHHS

IUIOCKOCTH B MPOCTEHIINX CIIydasx

6.10

[lpuMeHSATh  TMOJIyYEHHBIC 3HAHWS HA TPAaKTHKE — CTPOMTH
MaTeMaTUYECKUE MOJEIH JUIS 3a7ad PEeajbHOW >KU3HU U IPOBOJAUTH
COOTBCTCTBYIOIIINEC BBIYUCIICHUSA C MMPUMCHCHUCM HOI[O6I/I$[ n
TPUTOHOMETPUYECKUX  (QYyHKIHMH (TONB3ysiCh, TA€ HEO0OXO0AUMO,

KaJbKYJISITOPOM)




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KITACC
Koa IIpoBepsieMblii 3JIeMEHT CO/IEPKAHUS
6 ['eomeTrpus
Havanbuble nonsaTus reometpun. Touka, npsimasi, OTpPE30K, Jyd. Yrois. Buasl
6.1 yriioB. BepTukanbHeie W cMexHble yriabl. buccekrpuca yrna. Jlomanas,
MHOTOyrojbsHUK. [lapamienbHOCTh U NEPHEHANKYIISIPHOCTD IPSIMBIX
62 Cummetpuunbie  ¢urypbl. OCHOBHBIE CBOHCTBa OCEBOM CHMMETPHUH.
' [IpuMepsl cCUMMETpPUH B OKPYKaIOLIEM MUPE
63 OCHOBHBIE TOCTPOEHHUS C MOMOIIbI LHMPKYJIS U JHUHEHKUA. TpeyronbHUK.
' BricoTa, Mmenmnana, OuccekTpuca, ux CBOMCTBA
64 PaBHOOepeHHBIE W PaBHOCTOPOHHUI  TpeyroibHUKU. HepaBeHcTBO
' TpEYroJbHUKA
6.5 CpoiicTBa W TpPU3HAKK PaBHOOEIPEHHOrO TpeyrojibHuKa. [lpu3Haku
' PaBEHCTBA TPEYTOJIbLHUKOB
6.6 CBoiicTBa U NMPU3HAKU MapaUICNIbHBIX TPsAMbIX. CymMMa yIJIOB TPEYTrOIbHUKA.
' BHemiHue yribl TpeyrojipHUKa
[IpsamoyronbHbIii  TpeyroiabHUK. (CBOMCTBO MeEIHUAHBI MPAMOYTOJBHOTO
67 TPEyroJibHUKA, IMPOBEIAEHHOM K rumnoreHyse. llpusnaku paBeHcTBa
' MPSAMOYTOJIBHBIX TPEYTOJIbHUKOB. IIpsIMOYTrOJIBHBIN TPEYTrOJbHUK C YIJIOM B
30°
HepaBenctBa B reomeTpuu: HEpPaBEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O
6.8 JUTMHE JIOMaHOW, TeopeMa O OoJpeM yrie W OoJbIIeil  CTOpOHE
TpeyroibHuKa. [lepnenauKkyisip U HaKJIOHHas
6.9 ['eomerpuueckoe Mecto ToYeK. buccekrpuca yrma U cepeAUHHBIN
' MEePIEHANKYIISIP K OTPE3KY KaK T€OMETPUUECKHE MECTa TOUEK
OkpyXHOCTb M Kpyr, XOpAa M JuaMeTp, HuX cBoiicTBa. Bzaumuoe
6.10 pacrojio)kKeHue OKpPY>XHOCTH M TmpsiMoi. KacatenpHas W cekymas K
OKPY>KHOCTH
611 Okpy>XHOCTb, BIIMCAaHHAs B yroj. BrmucanHas W oOmnucaHHas OKPY>KHOCTHU

TpEeyrojbHUKa




8 KUIACC

Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS
6 I'eometrpus
6.1 Yetsipéxyronpauku. [lapamnenorpamm, ero npu3Haku 1 CBOMCTBA
6.2 [IpsimoyronbHUK, poMO, KBaJipaT, UX MPU3HAKU U CBOMCTBA
6.3 Tpanenus, paBHOOOKas Tpamneuus, € CBOMCTBa U Npu3Haku. [IpsmoyronabHas
' Tpamneuus
64 Merton yaBoenus menuansl. LlenTpanbHas cumMmerpus. Teopema Paneca u
' TEeOopeMa O MPOIMOPLUOHAIBHBIX OTPE3KaX
6.5 CpenHue TMHUM TpEeyrojibHUKA U Tpanenuu. L{eHTp Macc TpeyrosibHUKa
6.6 [TonoGue TpeyroabHUKOB, Kod(¢unueHt moxodus. Ilpusnaku nomgodus
' TpPeyrojJbHUKOB. [I[pruMeHenue nogo0us npu pereHud NpakTUYECKUX 3a1a4
6.7 @opmynbel AN IUIOIIAAM TPEYrojibHUKA, MapajieiorpaMma, pomba u
' Tpaneuuu
6.8 CpoiicTBa mmomaneit reomerpuueckux ¢uryp. OTHomIeHHe TUIOIIAAEeH
' noJ00HBIX uryp
6.9 Brruncienue miomanei TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa npu pemeHun
' IIPAKTUYECKHX 3a7a4
CuHyC, KOCHHYC, TaHI€HC OCTpPOrO yIja HpPsSMOYTOJBHOTO TPEYIOJIbHMKA.
6.11 OCHOBHOE  TPHUTOHOMETPUYECKOE  TOXKIAECTBO. | PUTOHOMETPUYECKHE
¢bynkuun yrios B 30°, 45° u 60°
612 Bnucannbie M UEHTpalbHBIE YIJIbI, YTOJd MEXAY KacaTeIbHOHM W XOpIoil.
' VYribel MeXAY XOpJlaMu U CEKYLIUMU
6.13 BrnincanHble 1 onMcaHHbIE YETHIPEXYTOIBHUKHI
6.14 B3anmHoe pacnionoxkeHue IBYX OKpyx)HocTel. KacaHnume OKpy HOCTEH.
' OO01ue KacaTelbHbIE K IBYM OKPYKHOCTSAM
9 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHMS
6 I'eomertpus
6.1 Cunyc, kocunyc, Tanreuc yrioB ot 0 7o 180°. OCHOBHOE TPUTOHOMETPUYECKOE




TOXAeCTBO. POPMYJIbI IPUBEICHUS

Pemenne tpeyronpHHKOB. Teopema KOCHHYCOB M T€OpemMa CHHYCOB. Pemienue

6.2 IIPAKTUYECKUX 3alad C MCIOIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [TpeobpazoBanue momodus. [To1o001Me COOTBETCTBEHHBIX 3JIEMEHTOB
64 Teopema o0 npousBeAEHUH OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEIECHUHN OTPE3KOB
' CEKYILHX, TEOpEMa O KBaIpaTe KacaTeJIbHOU
Bekrop,  mnmmHa  (MO&ylb)  BEKTOpa,  COHAINPABIEHHBIE  BEKTOPHI,
6.5 IIPOTUBOIIOJIOKHO  HANpPAaBJIEHHbIE BEKTOPbI, KOJUJIMHEAPHOCTb BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OIIEpallUU HAJl BEKTOpamu. Pa3noxkeHue BeKTopa 1o AByM
HEKOJUJIMHEAPHBIM BEKTOpaM
6.6 Koopaunats! BexkTopa. CkansipHOE NMPOU3BEACHUE BEKTOPOB, IPUMEHEHUE UL
' HAXO0X/IEHUS JUIUH U YTJIOB
JlexapTOBbl KOOPAMHATHI HA IUIOCKOCTH. YPAaBHEHMS INPSMOM M OKPYKHOCTH B
6.7 KOOpJMHATAaX, IEPECCUCHNE OKPYKHOCTEN U MPSAMBIX. MeTon KOOpAUHAT U €ro
IIPUMEHEHNE
6.8 [IpaBusIbHBIE MHOTOYTOJIBHUKHI
6.9 JlnnHa okpyxHOCTH. ['pagycHas U paguaHHas Mepa yIiia, BBIYUCIEHUE JUIMH JyT
' OKpY>KHOCTEH
6.10 [Imomane kpyra, ceKkTopa, CerMeHTa

6.11

JIBWOKEHUS TUIOCKOCTH W BHYTPEHHHE CHUMMETpun Guryp (dJIeMeHTapHbIe

npencrasienus). [lapamnensuslii nepenoc. [loopot




IMPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NMpoBePsSIEeMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUSA K NPEAMETHBIM pe3yJibTaTaM
OCBOCHHSI OCHOBHOI 00pa30BaTe/IbHON NPOrpPaMMbl OCHOBHOIO
o0mero oopazopanus Ha ocHoBe PI'OC

YMeHne omnepupoBaTh IMOHSATUSMHU: MHOXECTBO, IOJAMHOXECTBO,
omepaluy HaJl MHOXECTBAMH;, YMEHHUE OIEepUPOBATh MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBo, UK, MPUMEHITh MX NpPU PEIICHUU
3a[a4; yMEHHE HCIIOJIb30BaTh TpapruecKoe MPEICTaBICHUE MHOXKECTB
JUISL ONTUCAHUS peajbHBIX MPOIECCOB U SBICHUH, MPU PELICHUH 3a7a4

U3 IPYTUX Y4eOHBIX MPEIMETOB

YMeHue onepupoBaTh MOHATUSMMU: OIPENCICHUE, aKCHOMa, TEOpEMa,
JIOKa3aTeNbCTBO; YMEHHE paclo3HaBaThb WCTUHHBIE W JIOXKHBIE
BBICKA3bIBAaHUS, IPUBOJUTH IIPUMEPHl U KOHTPIPUMEPHI, CTPOUTH

BBICKAa3bIBAHHA U OTPULIAHUSA BBICKA3bIBaHHUI

YMeHne ornepupoBaTh MOHITHSIMHU: HATypaJbHOE YHUCIIO, MPOCTOE U
COCTaBHOE YHUCJO, JIETUMOCTh HATypaJIbHBIX YHUCEN, MPU3HAKU
JNETUMOCTH, IIeJIOE€ YHUCJIO, MOAYJb Yhcja, OOBIKHOBEHHAs ApOoOb W
JOecsATHUYHAs IpoOb, CTAHIAPTHBIN BUJ 4YHCIA, PallMOHAIBLHOE YHUCIIO,
UpPpPALMOHATIBPHOE 4YHUCJIO, apU(METHUYECKHIl KBaJpaTHBI KOpEHb;
YMEHUE BBINOJHATH JEUCTBUS C YWCIaMH, CpaBHUBaTh U
YIOOPSIOYMBATh YHWCIA, MPEACTABIATh YHCIAa Ha KOOPAWHATHOU
NpsIMOM, OKPYTJIATh YHUCIA; YMEHUE JeNaTh MNPUKUIKY U OLICHKY

pe3yJibTaTa BBIYMCIECHU

YMeHue onepupoBaTh MOHATHSMH: CTENEHb C LEJIbIM IOKa3aTelIeM,
apu(pMeTHYeCKUil KBaJpaTHBI KOpEeHb, MHOTOWJICH, ajaredpandeckas
npoOb, TOXKAECTBO, 3HAKOMCTBO C KOPHEM HATypaJIbHOW CTENEHH
Oonbllle €AMHUIBI; YMEHHE BBIIOJHATH pPACYETBHI MO (opMysaM,
npeoOpa3oBaHus LEbIX, JAPOOHO-pAllMOHAIBHBIX BBIPAXKEHUN U
BBIPQKEHUI C KOPHIMM, Pa3IOKEHUE MHOTOYJICHa Ha MHOXHUTEIH, B
TOM 4YHCJIE C HCIOJb30BaHWEM (OpPMYJ Ppa3HOCTH KBaJApaTOB U

KBaJpaTra CYMMbI U Pa3HOCTU

VYmenue OIICPHUPOBATH INOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHUC C




OJIHOM IIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
NIEPEMEHHOH; YMEHUE peIllaTh JUHEHHbIE U KBaJpaTHbIE yPaBHEHUS,
JIpOOHO-pallMOHATFHBIE YPABHEHHS C OJHOW TMEPEMEHHOW, CHUCTEMBI
JBYX JINHEHHBIX YPAaBHEHWM, JINHEHHBbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JPOOHO-pallMOHANIHBIE HEPAaBEHCTBA C  OJHOMN
IIEPEMEHHOM, B TOM UYHCJIE IIPU PELIEHUH 3a/1a4 U3 APYTUX NIPEAMETOB
W TPAKTUYECKHUX 3a7a4; YMEHUE MCIOJIb30BaTh KOOPAUHATHYIO
OpsSMYyI0 U KOOPJAMHATHYIO IUIOCKOCTh JUI M300pakeHUs pelIeHun

YpaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMU: QYHKIUS, rpaduK QYHKIUH, HYIN
byHKIHH, MIPOMEKYTKH 3HaKOIIOCTOSIHCTBA, MIPOMEKYTKH
BO3pacTaHus, YyObIBaHUS, HaAWOOJbIIeE W HAMMCHbBIEE 3HAYCHUS
byHKINY; yYMEHHUE OIIEPUPOBATh TIOHSITUSIMH: npsiMast
MPOTMOPIIMOHAILHOCTD, JTHHEHHAS (DYHKIHS, KBaJpaTHUHAsS (DYHKIUS,
oOpaTHasi TPOMOPIUOHAIBHOCTh, TMapabojia, THUNEepOOIa; YyMEHHE
CTpouTh Tpaduku PyHKINN, UCTIOTH30BATh TPa(UKH JIJIS ONIPEICTICHUS
CBOWCTB TMPOIIECCOB M 3aBUCUMOCTEH, Ui PEIICHHs 3a/1a4 U3 JAPYTHX
Y4eOHBIX TIPEIMETOB W pPEalbHOW JKWU3HHU;, YMEHHE BBIPAXKAThH

(bOpMYJ'IaMI/I 3aBUCUMOCTU MCKAY BCIIMYNHAMU

Ymenue OTIepupOBaThH MOHSITUSIMHU: MOCIIEZI0BATEIbHOCTb,
apupMeTHuecKkass M TeoOMeTpUYecKas  IMPOrPeccCHH;  YMEHHE
UCIIONIb30BaTh CBOWCTBA TOCJEI0BATENBHOCTEH, (OPMYIIBI CyMMBI U
o0wiero ujaeHa NpU PElIeHUU 3a]ad, B TOM YHCIE 33J1ad U3 APYTUX

y4eOHBIX MPEIMETOB U PEATLHOM KUZHU

YMeHue pemiath 3aJaud pasHbIX TUIOB (B TOM YHCIIE€ HA MPOLEHTHI,
JNOJAM W YacTH, JBWXKEHHE, paboTy, LIEHy TOBApOB U CTOMMOCTb
MOKYTIOK U YCIIYT, HAaJIOTH, 33Ja4u U3 00J1acTH yNpaBiIeHUS JINYHBIMU U
CeMEeWHBIMU  (UHAHCAMM); YMEHHE  COCTAaBJIATH  BBIPAXKECHHUS,
YPAaBHEHUs, HEPaBEHCTBA M CHCTEMBl II0 YCJOBHUIO 3a/ayH,
UCCIIEI0OBaTh MOJTYYEHHOE PEIIeHHE U OIIEHHWBATh MPaBIONOJ00HOCTh

MOJIYYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBarh NOHATUAMU: QUTYpA, TOUKA, OTPE3OK, MpsMas,
Jyd, JIOMaHasi, yroj, MHOIOyTOJIbHHUK, TPEYTOJIbHHUK, PAaBHOOEIPEHHBIH
U PaBHOCTOPOHHUN TPEYrOJIbHUKH, NPSIMOYTOJIbHBIN TPEYroJbHUK,

MEHaHa, 6I/ICCCKTpI/ICa U BBICOTA TPCYI'OJIbHUKA, ‘leTBIpéXYFOJ'ILHI/IK,




napajuiesiorpaMM, pom0, TpSAMOYTOJIbHUK, KBajapar, Tpamerus;
OKPYHOCTb, KpYT, KacaTejbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
durypamu; yMeHue pelaTh 3ajadyd, B TOM YHWCJIE€ U3 MOBCEIHEBHOMN
JKU3HU, Ha HAXO0XKJIECHUE IeOMETPUYECKUX BEIMYMH C IPUMEHEHUEM

M3YYEHHBIX CBOMCTB QUIyp U (akToB

10

YMeHHne OomnepupoBaTh IOHSATHAMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYrOJIbHUKOB; MapauIeIbHOCTh U INEPHNEHAUKYJISAPHOCTh MNPSMBIX,
yrol MEXAY MpsMbIMU, MEPIEHIUKYJSp, HAKIOHHAs, MpPOEKLUs,
nogobue ¢puryp, noJo0HbIE TPEYTrOJbHUKH, CAMMETPUS OTHOCUTEIBHO
TOYKM M NPSAMOW; YMEHHE DPACIO3HAaBaTh PAaBEHCTBO, CUMMETPHUIO U
nogobue ¢Guryp, napamiesbHOCTh U MEPHEHIUKYIISIPHOCTD MPSMBIX B

OKpYXarolleM MUpe

11

YMeHue onepupoBaTh IOHSTUSAMM: JJIMHA, PAcCTOSHHUE, YIroil
(BeMMYMHA yTJla, CHHYC U KOCHUHYC yIja TPeyrojbHHKa), IJIOLIa/b;
YMEHHE OLIEHUBATh Pa3MEPbI IPEIMETOB U OOBEKTOB B OKPY’KAIOILEM
MUpPE; yMEHHE MPUMEHATh GOpMyJbl MEepUMEeTpa U  IUIOIIAIU
MHOTOYTOJIbHUKOB, JJIMHBI OKPYKHOCTH M IUIOMIaAH Kpyra, o0bema
NPSIMOYTOJIBHOIO MapajuIeNIeNIUIela; YMEHUE NPUMEHITh IPU3HAKU
PaBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TpPEyroOJIbHHKA,
teopemy Iludaropa, TpUrOHOMETpHUUECKHE COOTHOUICHHS  JAJIs

BBIYUCICHUA JJIHH, paCCTOﬂHHﬁ, nnoma,ueﬁ

12

YMmenue u3zo0pakaTh IUIOCKME (UIYpl W HUX KOMOHMHAIUH,
IPOCTPAHCTBEHHbIE (UTYPBI OT PYKH, C TIOMOINBI0 YePTEKHBIX
MHCTPYMEHTOB M 3JIGKTPOHHBIX CPEJICTB IO TEKCTOBOMY WIIU

CHUMBOJIbBHOMY OITMCAHUIO

13

YMeHue  onepupoBaTh  MHOHATUSAMHU:  NPSAMOYTOJIbHAash  CUCTEMA
KOOpAMHAT, KOOpAWUHATBI TOYKHM, BEKTOp, CyMMa BEKTOpOB,
IIPOU3BENICHUE BEKTOPA HA YHCIIO, CKATSIPHOE IPOU3BEICHUE BEKTOPOB;
YMEHHUE HCIIOJIb30BaTh BEKTOPbl U KOOPAUHATHI Ul INPEACTaBICHUS
JaHHBIX M pEIIeHus 3ajJad, B TOM YHUCIE HU3 JPYruxX Yy4eOHBIX

MpeaAMECTOB U peaJ'ILHOI\/'I KHU3HHU

14

YMeHue omnepupoBaTh IOHSATHUAMHU: CTOJIOMKOBBIE U  KPYI'OBBIE
IUarpaMMBbl,  TaOJWIBL, cpenHee — apudmMeTHUeckoe, MenuaHa,
HauOoJplllee M HAaUMEHbLIee 3HAYEHUs, pa3Max 4YHUCIOBOro Habopa;

YyMEHHE  U3BJIEKAaTh, HMHTEPOPETUPOBATH M  IMPeoOPa3OBHIBATH




uH(OpMaIMo, TPEACTABICHHYIO B TaOJMIlaX M Ha JuarpaMMax,
OTPaXXalOLIYI0 CBOMCTBA M XAPAKTEPUCTUKU PEAIBHBIX ITPOLECCOB U
SABJICHUW, YMEHHME pacrno3HaBaTh M3MEHYUBBIC BEJIWYHUHBI B

OKpY>arolleM MUpe

15

YMeHue omnepupoBaTh MOHATUSMHU: CIy4YallHBIA ONBIT (CIy4yailHBIN
AKCIEPUMEHT), D3JIEMEHTapHOE COObITHE (JIEMEHTAapHBIM HCXO0.)
CIIy4ailHOrO OmbITa, CIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HaXOAUTh BEPOATHOCTH CIIy4alHbIX COOBITUH B ONBITaX C
PaBHOBO3MOXHBIMU JJIEMEHTAPHBIMH COOBITHSIMH; YMEHHE pEellaTh
3a/la4yl METOJI0M OpIraHM30BAHHOIO Iepedopa M C HCIOJb30BaHUEM
IpaBuja YMHOXXEHHS; YMEHHE OIICHUBATh BEPOSITHOCTH PEAIbHBIX
COOBITUM W SIBJIEHMH, NMOHUMATh POJIb MPAKTHUYECKU JTOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITHI B OKpPYXAarolleM MHpPEe U B IKH3HU;
3HAKOMCTBO C IIOHSITUEM HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJBIINX YHCET U €r0 POJIBIO B MACCOBLIX SABJICHHAX

16

YMeHue BbIOMPATh MOAXOANIAN W3YYCHHBIM METOJ IS PEIICHHS
3a/1aud, TPUBOJUTH MPUMEPhl MATEMATUYECKHX 3aKOHOMEPHOCTEH B
MIPUPOJIC U KU3HU, PACIIO3HABATH MPOSBJICHUE 3aKOHOB MAaTeMaTUKH B
UCKYCCTBE, OIUCHIBATh OTJEIbHBIC BBIJAIOMIMECS  PE3YJIbTAThI,
MOJIYYECHHBIE B XOJI€ Pa3BUTHUS MATEMAaTUKU KaK HAyKH, MPUBOAUTH
MpUMEPbl MATEMATUYECKUX OTKPBITUH U UX aBTOPOB B OTEYECTBEHHOM

Y BCEMUPHOH UCTOPUU




INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, ITPOBEPAEMBIX HA OI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1 Yucna u BBIYUCICHUS

1.1 Harypanbnbie u nensie yncna. [Ipu3Haku Je1MMOCTH HEIbIX YUCE

1 OOBIKHOBEHHBIE U JECATHYHBIE  JApoOHM,  TPOLEHTHI, OCCKOHEYHBIC
' nepUOANYECKHE IPOooH

13 PammonaneHbie  uuciaa. ApudMeTHuecKkwe OmNepanud ¢  palnuoHaTIbHBIMHU
' YHUCIIaMU

14 HevictBurenpHble uncia. ApudMeTHdyecKrne Omnepanuu ¢ JACHCTBUTEIbHBIMHU
' YHCIIaMU

s [IpubmmxE€HHbIe BBIUMUCICHUS, TMPABWIA OKPYIJICHHS, MPUKHUIKA W OLIEHKA
' pe3ysbTara BEIYMCICHUN

2 AnrebpanuecKue BHIPAKECHHUS

2.1 bykBeHHbIe BbIpaXXKeHUS (BBIPAXKEHHS C IEPEMEHHBIMHU )

55 Crenenp ¢ mnenbiM mokaszaTtesneM. CTENeHb C pPAMOHAIBHBIM ITOKa3aTeIeM.
' CBolicTBa CTENEHU

2.3 MHorouIeHbI

24 Anrebpanueckas 1poob

55 Apudmernueckuit KOpPEHb HaTypajibHOU CTEIICHH. JevictBus c
' apuMeTHIECKUMU KOPHSIMH HaTypadbHOU CTETICHH

3 VYpaBHEHUS 1 HEPABEHCTBA

31 Henbie u nppoOHO-paroHanbHble ypaBHeHUs. CHCTEeMBI W COBOKYITHOCTH
' ypaBHEHUH

35 Lensie u apoOHO-parmoHanbHBIE HEepaBeHCTBA. CHUCTEMBI W COBOKYITHOCTH
' HEPaBEHCTB

3.3 Permrenne TeKCTOBLIX 3a1a4

4 YucnoBble OCIEA0BATEIHLHOCTH

4.1 ITocaemoBaTeabHOCTH, CIIOCOOLI 3a0aHUs ITOCIIEA0BATEILHOCTEN

42 Apudmerndeckass U TeoMmeTrpudeckas mporpeccur. Dopmyra  CIOKHBIX

MPOLIEHTOB




DyHKIMHU

Oynkuus, crnocodbsl 3amaHus ¢GyHkuumu. ['paduxk  ¢ynkumu. OOnacts

onpezeNeHuss 1 MHOKeCTBO 3HaueHui pynkunu. Hynu ¢pynkuuu. [IpomexyTtku

5.1. 3HAKOTIOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIIMUA. MaKCUMyMBbl H
MUHUMYMBbl (QyHKuuu. HaunOonblliee W HavMeHblllee 3HauY€HHUE (PYHKIMH Ha
IIPOMEXKYTKE

6 Koopaunatsl Ha NpsAMO U TJIOCKOCTH

6.1 Koopaunarnas npsimast

6.2 JlexapToBbI KOOPAMHATHI HA IIJIOCKOCTU

7 I'eomeTpus

7.1 I'eomerpuueckue Gpurypsl u ux cBoicTBa

7.2 TpeyronbHuk

7.3 MHOroyroiabHUKH

7.4 OKpy’>KHOCTb U KpYyT

7.5 H3mepenune reoMeTpu4eCKuX BEIMYHUH

7.6 BekTopsl Ha II0CKOCTH

8 BeposiTHOCTB U cTaTUCTHKA

8.1 OnucarenpHas CTaTUCTUKA

8.2 BepositHOCTB

8.3 Komb6unaropuka

8.4 MHoxecTBa

8.5 I'padsr




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

Maremaruka. ['eomerpus: 7 - 9-e kitaccel: 6a30BbIi YpOBEHb: yueOHUK; 14-¢ uznanue,
nepepaboTtannoe, 7-9 kimacc/ Aranacsu JI.C., byryzos B.®., Kagomuer C.b. u ap.,

AxkunonepHoe obmectBo «M3narensctBo «IIpocsemienne

METOAUYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

¢ T'eomerpusa. Metoauueckue pekoMeHaanuu. 7 kiacc. Y4eb. mocobue s
obmeoOpasosar. opranmzanuii / [JI. C. Atanacss, B. ®@. Byty30s, }0. A. ['nazkos u
ap.]. — M. : IIpocBeuienue

e [eomerpus. Meroauueckue pekoMeHIalMu. 8 kiacc. Yuel. mocobue s
obmeo6pasosar. opranuzanuii / [JI. C. Atanacss, B. ®@. Byty30s, }0. A. ['mazkos u
ap.]. — M. : IIpocBemienue

¢ T'eomerpusa. Metoauueckue pekomeHaanuu. 9 kinacc. Y4eb. mocobue s
obmmeoOpa3osar. oprauuzauuii / [JI. C. Aranacss, B. @. byty3os, 0. A. 'ma3koB u

ap.]. — M. : IIpocBemienue

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

- obubmmoreka [{OK;

- http://school-collection.edu.ru/;
- http://www.matematika-na.ru;
- https://uchi.ru/ ;

- https://resh.edu.ru
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IMNOACHUTEJIBHASA 3AIIMCKA

[Tporpamma o wHpOPMATHKE Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUS
COCTaBjieHa Ha OCHOBE TpeOOBaHMII K pe3ylbTaTaM OCBOCHHUS OCHOBHOMU
o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHuUsl, MPEICTaBIECHHBIX
B ®I'OC 00O, a taxxe denepaabHON pabouel MporpaMMbl BOCITUTAHUS.

[Iporpamma 1o wuH@OpMaTuke HAA€T NPEACTAaBICHHE O LEAX, OoOen
CTpareruu OOy4YeHHs, BOCHUTAHUS M Pa3BUTHS OOYyYarOLIUMXCS CpEeACTBAMU
uHpopMaTUKU Ha 0a30BOM YpOBHE, yCTaHABIMBAET 00s3aTe€IbHOE MPEIAMETHOE
coJiepKaHue, MPeyCMaTpUBAET €ro CTPYKTYPUPOBAHUE IO pa3jiesiaM U TEMaM.

[Tporpamma o nHpopMaTHKE ONpPEIEseT KOJUUECTBEHHbIE U KaUeCTBEHHbIE
XapaKTEPUCTHKU Y4EOHOro Marepuaia JUisl KaXxJaoro roja u3y4eHus, B TOM YHCIIe
JUISL COZIEP KATEJIbHOIO HAIOJHEHUs Pa3HOro BUJA KOHTPOJA (MPOMEXYTOUHOM
aTTecTaluu oOyuarommxcs, BCEPOCCUNCKUX MIPOBEPOUYHBIX paoor,
rocyJapCTBEHHOM UTOTOBOM aTTECTAIUN ).

[Iporpamma 1o wuH(}OpMaTUKE SBISETCS OCHOBOM MJii  COCTaBJIEHUS
aBTOPCKUX YYEOHBIX MPOrpaMM, TEMATUYECKOTO TNIAHUPOBAHUS Kypca yUHUTEIEM.

Henstmu  u3ydeHuss HHPOPMATUKM HAa YPOBHE OCHOBHOTO  OOIIEro
00pa3oBaHUsI SIBISIOTCS:

(dbopMHpOBaHKWE OCHOB MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Ppa3BUTUSA HAayKH HH(MOPMATUKH, TOCTHXKEHHSIM HAyYHO-TEXHUYECKOIO
mporpecca W OOIIECTBEHHOW MPAKTUKH, 3a CUET PAa3BUTHSA NPEICTABICHUNU 00
uHpOpMAIlMU KaK O Ba)KHEHIIEM CTPaTETMYECKOM pEecypce Pa3BUTHS JIMYHOCTH,
rocyiapcTBa, o0OIlecTBa, IOHUMAHUA POJM HWHMOPMAIMOHHBIX MPOIECCOB,
UH(OPMAIIMOHHBIX PECypcoB U HMHGOPMALMOHHBIX TEXHOJOTHA B YCIOBHSX
uu(ppoBoil TpaHCHOpMALIUU MHOTUX C(ep )KU3HU COBPEMEHHOTO OOIIECTBA;

o0OecrieueHrne YCJIOBHM, CIIOCOOCTBYIOIIMX PAa3BUTHUIO AJITOPUTMHUYECKOTO
MBILUIEHUS KaK HEOoOXOJUMOro YCJIOBUS MpOo(hecCHOHANbHON NeATeIbHOCTH B
COBpPEMEHHOM HWH(OPMAIIMOHHOM OOIIECTBE, MPEANOJIaraloniero CcrnocoOHOCTh
oOyuarorierocs pa3OuBaTh CIOXKHBIE 3ajladyd Ha Oojiee MTPOCThIe IMOJ3aJauu,
CpPaBHUBATh HOBBIE 33/1a4 C 33Ja4aMH, PEIIEHHBIMU paHee, ONPEAesaTh ark s
JNOCTH)KEHHUSI pe3yJsibTaTa U TaK AaJIee;

dbopMHUpoBaHWE U pa3BUTHE KOMIIETEHUUNA OOyYaromuxcs B o001acTu
UCIOJIb30BaHUsI UH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI, B TOM YHCIIE
3HaHMM, YMEHUH W HABBIKOB padOThl C HHPOpPMALMEN, MNpOrpaMMUPOBAHUS,
KOMMYHHKAIIM B COBPEMEHHBIX IIM(PPOBBIX Cpefax B YCIOBHUSIX OOECHedeHus
uHGOPMAITMOHHON O€30MaCHOCTH JIMYHOCTH 00YUaroIerocs;

BOCITUTAHUE OTBETCTBEHHOTO M M30MPATEIHLHOTO OTHOIICHUS K MH(MOpMaIUu
C y4€TOM MPaBOBBIX U 3TUYECKHUX ACIEKTOB €€ paclpOCTPaHEHHUS, CTPEMJICHUS K
OPOJOJDKEHUIO 00pa3oBaHus B 00JacTH HMH(MOPMALMOHHBIX TEXHOJOTUHA U



CO3UJIaTEIbHON JESITENBHOCTH C NPUMEHEHHEM CpPEICTB HH(POPMAIMOHHBIX
TEXHOJIOTUH.

NudopmaTika B OCHOBHOM 00111eM 00pa30BaHUU OTPAXKAET:

CYyIIHOCTh HMH(POPMATUKM KaK HAyYHOHM JUCUUIUIMHBI, U3ydarouien
3aKOHOMEPHOCTH MPOTEKAaHUs U BO3MOKHOCTH aBTOMATHU3allMU MH(POPMAIIMOHHBIX
IPOLIECCOB B Pa3IMUHbIX CUCTEMAX;

OCHOBHbIE  O0JIaCTM  NPUMEHEHUs  HUH()OPMATUKH, TMPEKIE  BCErO
UH(OpPMaIMOHHbIE TEXHOJOTUH, YIPABICHUE U COLUANBHYIO CPEPY;

MEXIUCIUIUIMHAPHBIA ~ XapakTep HHPOpMATUKH ©  HUHOOPMALMOHHOU
NESATENBHOCTH.

N3yyenne wnHGOpPMATHKM  OKa3blBa€T  CYILIECTBEHHOE  BIUSHUE  HA
dbopMHpOBaHHE MHPOBO33PEHUS OOYYaIOIIETOCs, €ro >KU3HEHHYIO IO3UIIHIO,
3aKJIa/IbIBA€T  OCHOBBI ~ IOHMMAaHHS  NPUHUUIOB  (PYHKUMOHUPOBAHHS U
UCTIOJIb30BaHUSI MH(POPMAIIMOHHBIX TEXHOJIOTUN KaK HEOOXOIMMOT0 MHCTPYMEHTA
OPaKTHUECKU JI00OM JeATEeIbHOCTH W OAHOrO U3 Haubosiee 3HAUYMMBIX
TEXHOJIOTMUECKUX  JIOCTH)KEHUH  COBPEMEHHOM  LMBWIM3aUMU.  MHorue
IpEeIMETHbIE 3HAHUS U CIIOCOOBI JeATEIbHOCTH, OCBOCHHbBIE 00YYalOUIUMUCS MPU
U3y4eHUU WH(POPMATUKU, HAXOASIT MPUMEHEHHE KaK B paMKax 0Opa30BaTEIbHOTO
mpolecca MpU M3YyYEHUU JAPYTUX MPEAMETHBIX 00jacTeil, Tak M B HHBIX
KU3HEHHBIX CUTYyallUsX, CTAHOBSTCS 3HAYUMBIMHM A1 (POPMUPOBAHUS KadyeCTB
JUYHOCTH, TO €CTb OPUEHTHUPOBAHbI Ha (OPMHUPOBAHHUE METANPEIMETHBIX U
JUYHOCTHBIX PE3YJIbTATOB O0YUYEHUS.

OcHoBHbIe 3a7aun yuebHoro npeameta «Mupopmatuka» — chopmMupoBath y
0o0yJarommxcs:

NOHMMaHHE MPUHLMIIOB YCTPOMCTBA M (PYHKIMOHUPOBAHUA OOBEKTOB
U(pPOBOro OKPYKEHHsI, NPEICTaBICHUS 00 HMCTOPUU W TEHICHLMSIX PpPa3BUTHUSA
uH(popMaTHKU Neproia HudpoBoil TpaHchoOpMauy COBPEMEHHOTO OOIIECTBA;

3HaHUSA, YMEHHUS U HABBIKM IPaMOTHOW MOCTAaHOBKH 3aj]ad, BOSHUKAIOIIUX B
NPAaKTUUECKON AESTENbHOCTH, JUISl UX PEIICHUS C MOMOILBI0 MHPOPMAIMOHHBIX
TEXHOJIOTMM, YMEHHUS M HaBBbIKM (POPMAJIM30BAHHOI'O OIKCAHUS ITOCTABJIECHHBIX
3aja4;

0a3oBbple 3HaHHUS 00 MH(POPMALMOHHOM MOJEIUPOBAHHHM, B TOM YHUCIE O
MaTeMaTHYeCKOM MOJICJIMPOBAHUH;

3HaHHWE OCHOBHBIX AJTOPUTMUYECKUX CTPYKTYp U YMEHHE MPUMEHSTHh 3TH
3HaHUS JJI MOCTPOEHUs AJITOPUTMOB pEUIEHUs 3ajlady MO HUX MaTeMaTHYECKUM
MOJIETISIM;

YMEHUS W HABBIKM COCTAaBJIEHHUS MPOCTBIX NPOrpaMM IO MHOCTPOCHHOMY
QITOPUTMY Ha OJTHOM U3 SI3BIKOB IMPOTPAMMHPOBAHUS BBICOKOTO YPOBHS;



YMEHUSI ¥ HaBbIKU HJ(P(GEKTUBHOTO HUCIOIb30BAHUS OCHOBHBIX THUIIOB
MPUKIIAIHBIX MporpamMM (IIPHIOKEHU) 00IIero Ha3HaYeHUsT U WH(POPMAITMOHHBIX
CUCTEM JUTsl PEIICHUS C MX IMOMOIIBIO MPAKTHUECKUX 3ajad, BJIaJicHue 0a30BBIMU
HOpMaMH WH()OPMAIMOHHOW JTHUKA ¥ TIpaBa, OCHOBaMH WH(MOPMAIMOHHON
0€301aCHOCTH;

YyMEHHE TPaMOTHO WHTEPIPETUPOBATH PE3yJIbTaThl PEIICHUS] MPAKTHUCCKUX
3a/1ad C IOMOIIbI0 WH(MOPMAIIMOHHBIX TEXHOJIOTHH, MPUMEHATH IOJyYCHHBIC
pe3yIbTaThl B MPAKTHUECKON JEATESILHOCTH.

Lenn m 3amaun u3ydeHus HHPOPMATHKHA HAa YPOBHE OCHOBHOIO OOIIETo
o0pa3oBaHMsI  OMPENENSIIOT CTPYKTYpY OCHOBHOTO CONEPKaHHUS  y4eOHOTO
npeaMeTa B BUC CICAYIOMIMX YeTHIPEX TEMAaTUHUECKUX Pa3/ICNIOB:

nudpoBasi rpaMOTHOCTb;

TEOPETUYECKIE OCHOBBI HHPOPMATHKH;

AITOPUTMBI U TPOTPAMMHUPOBAHNE;

uH(OPMAITMOHHBIE TEXHOJIOTUH.

Ha uszydenune mHpopmaTtuku Ha 6a3oBoM ypoBHe otBoauTcs 102 wyaca: B 7
kimacce — 34 4Jaca (1 gac B Hemeno), B 8 kimacce — 34 yaca (1 yac B Henento), B 9
kiacce — 34 Jaca (1 gac B Hezeno).



COJEPXAHUE OBYUYEHUA
7 KIIACC

IHu¢gposasi rpaMOTHOCTDH

KomnbroTep — yHHBepcaJibHOE YCTPOHCTBO 00padOTKH JaAHHBIX

KommproTep — yHHBEpCcalbHOE BBIYMCIHMTEILHOE YCTPOWCTBO, paboTaroiiee
no nporpamme. THIBI KOMIBIOTEPOB: MEPCOHAIBHBIE KOMIBIOTEPHI, BCTPOECHHbIE
KOMITBIOTEPHI, CYTIEPKOMITbIOTEPHI. MOOUIIbHBIE YCTPOUCTBA.

OcHOBHBIE KOMIIOHEHTHI KOMIIbIOTEPA M uX Ha3HaueHue. IIporeccop.
OnepatuBHass W JOJTOBPEMEHHAass MaMATh. Y CTPOWCTBA BBOJA M BBIBOJA.
CeHCOpHBI BBOJI, TaTYUKKU MOOWMIIBHBIX YCTPOMCTB, CpPEACTBa OMOMETPUYECKOMN
ayTeHTU(UKALIIH.

Uctopus pa3BuTus KOMIBIOTEPOB W MPOTPAMMHOTO  OOECIECUCHHS.
[Tokonenust komnbroTepoB. COBpEMEHHBIE TEHACHIIUU PA3BUTHUS KOMIIBLIOTEPOB.
CynepKoOMIbIOTEPHL.

[TapannenbHble BEIYUCICHUS.

[Tepconanbubiii kommbioTep. Ilpolieccop u ero XxapakTepucTUKH (TaKkTOBas
4acToTa, pa3psaaHocTh). OnepaTuBHass maMsTh. JlONTOBpeMEHHas MaMSTh.
VYerpoiictBa BBoa M BbIBOJA. OOBEM XpaHUMBIX AaHHBIX (ONEpaTHUBHAs NaMATh
KOMITBIOTEPA, KECTKUM M TBEPIOTEIbHBIA TUCK, MIOCTOSTHHAS MaMATh cMapT(oHa)
Y CKOPOCTh JOCTYMA JJIs1 PA3JIMYHbIX BUJIOB HOCUTEIIEH.

TexHuka 6€30MaCHOCTH U MpaBuiia padOThl HA KOMITBIOTEPE.

IIporpaMMBbI U JaHHBIE

[IporpammHoe oOecrieueHue kommbroTepa. [lpukiiagHoe mnporpaMMHOe
obecrnieucHue. CucremHoe IIPOTPaMMHOE obecrieucHue. Cucrembl
nporpamMmupoBanusi. [IpaBoBas oxpaHa NporpaMMm W JaHHBIX. becriaTHele u
yCIIOBHO-0€ecmiaTHbie mporpaMMbl. CBOOOIHOE TPOrpaMMHOE 0OECTICUeHHE.

@aiinel 1 nanku (karanoru). [IpuHIUOBI TOCTpOeHHS (HAMIOBBIX CHUCTEM.
[lonnoe ums Qaitna (manku). [lyte k ¢aiiny (mamke). PaGota c¢ daitmamu u
KaTaJloraMyd CpEJICTBaMU OINEPALlMOHHOM CHCTEMBI: CO3[laHHE, KONMUPOBAHUE,
nepeMelieHre, NepeuMeHoBaHue U yjaineHue (aitsioB u nanok (katanoros). Tumbl
¢aiinos. CaoiictBa (aityioB. XapakTepHble pa3Mmepbl (ailiioB pa3iMyYHbBIX THIIOB
(cTpaHuIa TEKCTa, JIEKTPOHHAs KHUTA, (oTorpadus, 3anuch MECHU, BUACOKIUII,
MOJITHOMETPKHBIA (uibM). ApxuBamusi MaHHBIX. VICTOIB30BaHHWE MPOTPAMM-
apxuBatopoB. DaitnoBeiii MeHemxkep. [louck (aitioB cpeacTBaMu OneparmoHHON
CHUCTEMBL.

KomMmnbroTepHble BUPYCHI M JIpyTHE BPEAOHOCHBIE MporpaMmmbl. [IporpamMmbr
JUISl 3aIUTHI OT BUPYCOB.

KomnbrorepHbie ceTn



OO6benuHenne kKoMmmbiloTepoB B ceTh. Ceth MHTEepHeT. Beb-cTpanuia, BeO-
caiit. Ctpykrypa aapecoB BeO-pecypcoB. bpayzep. [louckosie cuctemsl. Ilonck
uHpopMalMK 1O KIIOYEBBIM CJIOBaM M MO H300pakeHuto. JloCTOBEpHOCTH
uH(popmaImu, noiaydyeHHoi u3 Murepuera.

CoBpeMeHHbIE CEPBUCHI MHTEPHET-KOMMYHUKAIUH.

CereBoii 3THKET, 0a30BbIe HOPMBI MH(POPMAIIMOHHON 3TUKU M TpaBa IMpHU
pabote B Untepuere. CTpaTeruu 6e3o0macHoro nopejeHus B Miatepuere.

TeopeTnueckne 0CHOBbI HHPOPMATHKH

HNupopmanus u uHGoOpMaLMOHHbIE NPOLECCHI

Nudopmarus — 0JHO U3 OCHOBHBIX TIOHATHI COBPEMEHHOMN HAYKH.

Nudopmanus kak cBefeHus, MpeHaA3HAYCHHBIE /711 BOCIIPUSATHS YETIOBEKOM,
U uHpoOpMauMs KAk JIaHHblE, KOTOpble MOryT OBbITb  00pabOTaHbI
ABTOMATU3UPOBAHHOU CUCTEMOM.

JIuCKpeTHOCTh TaHHBIX. BO3MOXHOCTh ONMMCaHUs HEMPEPHIBHBIX OOBEKTOB U
MPOLIECCOB C TOMOIIBIO TUCKPETHBIX TAHHBIX.

NudopmanmonHsie mpouecchl — TMPOILECChl, CBSI3aHHBIE C XpaHEHUEM,
npeoOpa3oBaHUEM U MepeIavei TaHHbIX.

IIpeacraBiaenue nHpopMmanun

CumBon. AndaBur. MomHocts andaButa. Pa3HooOpasuwe S3bIKOB U
andasutoB. EctrecTBeHHbIe U (popManbHbIC SA3BIKU. AJIPaBUT TEKCTOB Ha PyCCKOM
s3pike. JIBowunblli andaBut. KoauyecTBO BCEBO3MOXKHBIX CJIOB  (KOJOBBIX
KoMOUHaIui) (HUKCUPOBAHHOM NJMHBI B JBOWMYHOM andaBure. [IpeoOpazoBanue
mo6oro andaBuTa K ABOMYHOMY. KOJTMYECTBO pa3nWyYHBIX CIOB (DUKCUPOBAHHOU
JUTMHBI B ajiaBUTE ONPEIETEHHON MOIITHOCTH.

KoaupoBanue cumBOJIOB 0AHOTO andaBUTa C MOMOIIBIO KOJOBBIX CIIOB B
npyrom andaBuTe, KOJgoBas TadauIa, TEKOIUPOBAHHUE.

JBonunsiii koa. IlpencraBneHne AaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B
JBOMYHOM aji()aBuUTE.

Nudopmarmonneiii  00bEM  JaHHBIX. bUT — MHHUMaIbHAs €IMHHIA
KoiauyecTBa UWHGOpMAlMU — JABOMYHBIA  paspsna. EauHunesl  u3MepeHus
uH(popMalimoHHoro o0bEéMa naHHbIX. buT, Oaift, kunoOaiT, Mmeradait, ruradamr.

CkopocTh nepefaun JaHHbIX. EAMHUIIBI CKOPOCTH NIEpeAauy TaHHbBIX.

KomupoBanne TtekcTtoB. PaBHOMepHBI KOA. HepaBHOMEpHBIM  KOZ.
KomupoBka ASCII. BocbmuOutHble KoaupoBku. IloHsATHE 0 KOIMpPOBKaX
UNICODE. JexoaupoBanue COOOIIEHUI € HMCIOJb30BaHUEM PABHOMEPHOTO U
HepaBHOMEPHOTO Kojia. HpopmaimonHsiii 00bEM TEKCTA.

Hckaxxenue nHGOpMaINK MIPH epeaaye.

Ob6miee mpeacTaBieHre O MU(PPOBOM MPEICTABICHUU ayJIUOBU3YaTbHBIX U
JIPYTUX HEMPEPBIBHBIX JIAHHBIX.



KomupoBanue 1Bera. llBeroBeie wmogenun. Mogenr RGB. I'myGuna
koaupoBanus. [lanutpa.

PactpoBoe u BekTOopHOE mnpejcTaBieHue uzoOpaxeHuil. [lukcens. OueHka
UHGOPMAITMOHHOTO 00BEMA rpaPUUecKuX JAHHBIX I PACTPOBOTO U300paKEHUSI.

KonupoBanue 3Byka. Pa3psigHocTh u yactora 3anvcu. KoandecTBo KaHAIOB
3aIUCH.

OueHka KOJIMYECTBEHHBIX IApaMETPOB, CBSI3AHHBIX C MPEJCTaBICHUEM U
XpaHEHHEM 3BYKOBBIX (ailsioB.

HNHpopmanuoHHbIC TEXHOJIOIHH

TekcTOBBIC JOKYMEHTBI

TexcToBblE JOKYMEHTHI M WX CTPYKTYpPHBIE JJIEMEHTHI (CTpaHHIla, abd3ail,
CTpOKa, CJI0BO, CHUMBOJ).

TekcToBbIl TpoLEeccOp — HMHCTPYMEHT CO3JaHUs, PEIAKTUPOBAHMS U
¢dopmaTupoBanusi TekctoB. llpaBuna Habopa Tekcra. PemakTupoBaHHe TEKCTa.
CgoiictBa cumBomoB. Illpudr. Tumsl mpudrToB (pybieHbie, C 3acedykamw,
MoHowMpuHHBIE). [lomyxupHoe U KypcuBHOe Hauepranue. CBOHCTBa a03alleB:
IpaHMIIbl, a03alHBIA OTCTYI, MHTEpPBAJ, BbIpaBHHUBaHME. [lapameTpbl cTpaHUIIBI.
CruneBoe hopmaTupoBaHHe.

CrpykrypupoBanue uHGOpPMAlMU C TOMOIIBIO CHOUCKOB W  TaOJIHII.
MHuoroypoBHeBbI€ clUCKH. [[oO6aBieHne Ta0auI] B TEKCTOBBIE IOKYMEHTHI.

BceraBka n3o0paxkeHuid B TEKCTOBbIE TOKYMEHThl. O0TeKkaHue M300pakeHuin
TEKCTOM. BKIIIOU€HHE B TEKCTOBBI OKYMEHT auarpamm, (popmyi, Hymepauuu
CTPAHMIL, KOJIOHTUTYJIOB, CCBIJIOK U IPYTHUX 3JIEMEHTOB.

[Iposepka npaBonmcanusi. PacctaHoBka nepeHocoB. ['010cOBOM BBOJ TEKCTA.
Onrtuueckoe pacrno3HaBaHue TekcTa. KommbroTepHbil nepeoa. Mcnonab3oBaHue
cepBucoB MuTepuera st 00pabOTKH TEKCTA.

Komnbrorepuas rpagpuka

3HaKOMCTBO C TrpaUUYecKUMH pelaKkTopaMu. PacTpoBble PHCYHKH.
Hcnonb3oBanue rpa@uuecKkux MpUMHUTHBOB.

Omnepaiuu perakTupoBanus rpaduyeckux 00bEeKTOB, B TOM YHUCie [UPPOBBIX
doTorpaduii: u3MeHeHue pa3mepa, oOpe3Ka, MOBOPOT, OTpaKeHue, padora cC
oOnacTsaMu (BblAEJIEHHWE, KONMMPOBAHHWE, 3aJMBKA LIBETOM), KOPPEKIMUS IBETA,
SAPKOCTH U KOHTPACTHOCTH.

Bekropnas rpaduka. Co3gaHue BEKTOPHBIX PHCYHKOB BCTPOCHHBIMU
CpelcTBaMM TEKCTOBOTO MPOLECCOpa WM APYrHX Mporpamm (MpUIIOKEHUM).
JloOaBiieHrEe BEKTOPHBIX PUCYHKOB B JJOKYMEHTBHI.

MyabTUMeAUiHbIE IIPe3eHTANUN

[ToaroroBka MynbTUMEIUMHBIX Tpe3eHTanuii. Cnaia. JlobaBneHue Ha ciai
TeKcTa U n300pakeHuil. PaboTta ¢ HECKOJIBKUMU CaiiamMH.



JloGaBneHne Ha  Cilaiil ~ ayauMOBU3YaJbHBIX  JIaHHBIX.  AHUMAIUA.
['unepccebuiky.

8 KUIACC

Teopernueckne 0CHOBbI HHPOPMATUKH

Cucrembl cHYUCIEeHUS

Hemno3unuonHble W TMO3WIIMOHHBIE CHUCTEMBbl  CUHUCIECHHS. AJsdaBur.
OcHoBanue. Pa3zpépuyTas ¢opma 3anucu uncina. [lepeBoj B JECATUUHYIO CUCTEMY
YHCEJI, 3alIUCAaHHBIX B IPYTUX CUCTEMAX CUUCIICHUS.

PumMmckas cucrema cuuciieHusl.

JIBonuHas cucteMa cuucienus. [lepeBon nensix yucen B npexaenax ot 0 1o
1024 B 1BOWYHYIO CHUCTEMY CUHMCIEHUs. BocbMepryHas cucTeMa CUHUCICHUS.
[TepeBon uncen u3 BOCbMEPUYHOM CUCTEMBI B JBOUYHYIO U JIECATUUYHYIO CUCTEMBI
u oOparHo. IllectHanmarepuunas cucrtema cuucieHusa. llepeBox uwcen wu3
HIECTHAAUATEPUYHON CHCTEMBI B JIBOMYHYIO, BOCBMEPHUYHYIKD H JECITUUYHYIO
CUCTEMBI 1 00PATHO.

ApudmMernueckue onepanuu B IBOMYHON CUCTEME CUUCIICHHUS.

JJIeMeHTbl MATEMATHYECKOM JIOTUKHU

Jlormyeckue BbICKa3biBaHUA. Jlornueckne 3HAYEHUS  BBICKA3bIBAHMI.
DJleMEHTapHble M COCTABHBIE BBICKAa3bIBaHMs. JIOTMYECKHE OMNepaluu: «u»
(KOHBIOHKLIMS, JIOTHUYECKOE YMHOXKEHHE), «WIN» (AU3BIOHKIUS, JIOTHYECKOE
CIIOXKEHUE), «He» (Jlormueckoe oTpuiianue). [Ipuopurer Joruueckux orepanui.
Onpenenenne UICTUHHOCTH COCTABHOTO BBICKA3bIBAHUSI, €CJIM U3BECTHBI 3HAYCHUSA
WCTUHHOCTH BXOJSIIMX B HErO0 SJIEMEHTAPHBIX BbICKa3biBaHUM. Jlornueckue
BbIpakeHus. [IpaBuna 3ammcu jormdeckux BoipaxkeHui. [locTpoenue Tabmuil
VCTUHHOCTH JIOTUYECKHUX BBIPAXKEHHUM.

Jlormyeckue 37eMeHThl. 3HAKOMCTBO C JIOTUYECKMMHU OCHOBAMHU KOMITBIOTEPA.

AJITOPUTMBI U IPOrPAMMMPOBaHNE

HcnosHnTe 1M U AJTOPUTMBI. AJITOPUTMUYECKHE KOHCTPYKIIMHA

[Touarue anroputrma. HVcCHoJHUTENH aNrOPUTMOB. AJNTOPUTM Kak IUIaH
yIpaBJICHUS UCIIOJIHUTEIIEM.

CgoiictBa anroputMma. CrnocoObl 3amucu ajaroputMa (CJIOBECHBIM, B BHJE
OJIOK-CXEMBI, TPOrpamMmma).

AnroputMudecKkre KOHCTpYKUMH. KoHCTpyKuMs «cienoBaHuey. JIMHEHHbII
anroput™.  OrpaHMYeHHOCTh  JIMHEWHBIX  QJITOPUTMOB:  HEBO3MOXKHOCTH
NPEAYCMOTPETh 3aBUCHUMOCTh IOCIEA0BATEIbHOCTA BBIMIOJHAEMBIX JIEUCTBUU OT
UCXOJIHBIX JAHHBIX.



KoHcTpykius «BeTBieHHE»: TMOJIHAsg W HemonHas (opmbl. BeinonHenue u
HEBBINOJIHEHNUE YCJIOBUS (MCTUHHOCTh W JIOXKHOCTh BbICKa3biBaHusA). IIpocTeie n
COCTaBHBIE YCJIOBUSI.

KoHcTpykiust «IOBTOpEHMS»: LUKIIBI C 33aJaHHBIM YHCIOM [OBTOPEHUH, C
YCJIOBHEM BBIIIOJIHEHUS, C IEPEMEHHON LIUKJIA.

Pa3zpabotka 1151 (opManibHOrO HCIOJHUTENS aJrOpUTMa, MPUBOJAALIETO K
TpeOyeMoMy pe3yJbTaTy TMpU KOHKPETHBIX HCXOJHBIX JlaHHbIX. Pa3paboTka
HECJIOKHBIX AJTOPUTMOB C HCIOJIb30BAHMEM IIMKJIOB W BETBICHMM s
ynpaBieHus: (HOpMaTbHBIMU HCIIOTHUTEISIMHU, TakuMu kak PobGot, Uepenaiika,
UYepréxHUK. BpImogHEHWE aIropuTMOB BPYYHYHD M Ha  KOMIIBIOTEPE.
CuHTakcuuyecKkue 1 Jornyeckue ommoku. OTKassl.

S3bIK NpOorpaMMHUPOBaHUA

Azbik mporpammupoBanusi (Python, C++, Ilackans, Java, C#, IllkonbHblit
ANropuUTMUYECKHUN S3BIK).

Cucrema mnporpaMMUpOBaHHS: PENAKTOP TEKCTa MpOrpamM, TPAHCIATOP,
OTJIAUHK.

[lepemennasi: tum, ums, 3HaueHue. Llenble, BEMIECTBEHHbIE U CHUMBOJIbHBIE
EpEMEHHBIE.

Oneparop mnpucBauBaHus. ApU(PMETHUECKHE BBIPAXKEHUS M TOPSAOK HX
BbuKciieHHd. Onepanuu ¢ LHEeabIMM YUCIIAMM: LIEJIOYHUCICHHOE JIEJIEHUE, OCTAaTOK
OT JIEJICHHUS.

BerBnenusi. CocTaBHbIE YCIOBUSI (3alUCh JIOTHYECKUX BBIPAKECHUN Ha
U3y4aeMOM SI3bIKE MporpammupoBaHusi). HaxoxneHne MUHUMyMa M MakCUMyMa
U3 JABYX, TPEX U 4YETBIPEX umnces. PelreHrne KBaJpaTHOrO ypaBHEHUS, UMEKOLIETO
BEILLIECTBEHHBIE KOPHU.

JuanoroBas oTiaAKa MporpaMM: IOIIATOBOE BBINOJHEHUE, IPOCMOTP
3HAYEHU BEJIMYMH, OTJIaJ0YHBIA BBIBOJ, BEBIOOP TOUKH OCTaHOBA.

Hukn c ycnoBueM. Anroput™m EBKiMma s HaXO0XACHHUS HaWOOJBIIETO
o01Iero AenuTeNs JByX HATypajbHBIX 4ucesl. Pa3OumeHue 3amucu HaTypalbHOIO
YUCJIa B IO3UIMOHHOM CHCTEME C OCHOBaHMEM, MEHbIIMM WM paBHbIM 10, Ha
OTIIeTbHBIE IU(PBHI.

Hukn ¢ nepeMeHHON. ANTOPUTMBI IPOBEPKH JEIMMOCTH OJIHOTO LIEJIOrO
YHCJIa HAa JPYroe, MPOBEPKU HATYPaIbHOIO YHCIIA HA IPOCTOTY.

O0paboTka CUMBOJIbHBIX AaHHBIX. CHUMBOJIbHBIE (CTPOKOBBIE) IEPEMEHHBIE.
[TocumBonbHast oOpaboTka cTpok. [loacu€r 4YacToThl MOSABICHHS CHMBOJIA B
cTpoke. BctpoeHnnble pyHKUIMU 1u1st 00pabOTKH CTPOK.

AHaJIN3 aJITOPUTMOB



Omnpenenenre BO3MOXHBIX PE3yJbTaTOB paOOThl QJITOpUTMA TPH JAHHOM
MHOKECTBE BXOJHBIX [aHHBIX, OINPEACICHUE BO3MOXHBIX BXOJHBIX JIaHHBIX,
MPUBOSIIUX K TAHHOMY PE3YJIbTaTy.

9 KUIIACC

Hudposasi rpaMOTHOCTDH

I'1o0anbHas cetb UHTEpHET M cTpaTernu 0€30MacHOro NOBeJAeHUsI B Hel

I'moGanwHas cerb MuaTepHeT. IP-anpeca y3noB. CereBoe XpaHEHHE JTaHHBIX.
MeTtobl HHIUBUAYAIBHOTO U KOJUIEKTUBHOTO pa3MelleHusl HOBOM MH(OpMalUuK B
Nurtepuere. bonbiine panHbie (MHTEPHET-JAHHBIE, B YAaCTHOCTU JIaHHBIC
COIMAJIBHBIX CETEN).

[Tonsitue 00 mHbOpPMAIMOHHONW 0€30MaCHOCTH. YTPO3bl MH(MOPMAIIMOHHOU
0€30macHOCTU TIpu paboTe B TII00ATBHOM CETH U METOJbl MPOTHUBOJCUCTBUS UM.
[IpaBuna OGe3omacHO ayTeHTHU(UKAIMU. 3amuUTa JUYHOM uHGOpPMAIUU B
HNnrepuere. be3onacusie ctparerun noseneHus B MurtepHere. [Ipenynpexnenne
BOBJICUCHHSI B JIECTPYKTHUBHBIE W KPUMHHAIIbHBIE (DOPMBI CETEBOW aKTUBHOCTHU
(kuOGepOyIIUHT, GUITUHT U ApyTue GOPMBI).

PabGora B MH(pOPMALITHOHHOM NPOCTPAHCTBE

Buast gestensnocty B IHTEpHETE, UHTEPHET-CEPBUCHI: KOMMYHUKAITUOHHBIE
CepBUCHI (TOYTOBasi CIyk0a, BHUACO-KOH(EPEHII-CBA3b WU NPYTHUE), CIPABOYHBIC
CIy»Obl (KapThl, pacmucaHUsi M JIpyTue), TOUCKOBBIE CIIYXKOBbI, CIIyXKObI
OOHOBJIEHUSI TPOTrPaMMHOTO oOecriedeHuss W JApyrue ciayk0el. CepBHCHI
rocyJapcTBeHHbIX yciyr. O0nauHble XpaHuauiia AaHHbiX. CpencTBa COBMECTHOM
pa3paboTku JOKyMEHTOB (oHNaiH-opucskl). [IporpammHoe obecrieueHre Kak BeO-
CEPBUC: OHJIAWHOBBIC TEKCTOBBIC M TpadUUECKUE PENAKTOPBI, CPEIbl pa3padOTKU
IPOTrPaMM.

TeopeTnueckne 0CHOBbI HHPOPMATHUKH

MopeaupoBaHue KaKk MeTO/l IIO3HAHUS

Monens. 3agauu, penraeMble ¢ MOMOIbI0 MoaenupoBanus. Kinaccuduxarmm
mozeneid.  Marepuanbabple  (HaTypHble) ¥ WHGOPMAIIMOHHBIE  MOJCIIH.
HenpepeiBHble U 1OuCKpeTHbIE MoJenu. MmurauuoHHble Moxaenu. Wrpossie
mozenu. OIeHKa aJeKBaTHOCTA MOJEIU MOJETUPYEMOMY OOBEKTY M LEIsIM
MOJIETUPOBAHMUS.

Tabmuunsie Mogenu. Tabnuiia Kak MPEACTABICHUE OTHOIIICHHUS.

ba3el nmanubiX. OTOOp B TabNHIE CTPOK, YJIOBIETBOPSIONINX 33JaHHOMY
YCJOBHIO.

I'pad. Bepmmna, pedpo, myTh. OpHEHTUPOBAHHBIE U HEOPUEHTUPOBAHHBIC
rpadsl. JlnuHa (Bec) peOpa. BecoBas martpuna rpada. JUimHa nyTH MexAy
BepmmHamMu rpada. [louck onrtumansHoro mytd B rpade. HauanpHas BepiimHa



(MCTOYHUK) U KOHEYHAas! BepIINHA (CTOK) B OPHEHTHPOBAHHOM Tpade. Brruncienue
KOJIMYECTBA IMyTEH B HAIIPABJICHHOM allMKINYECKOM rpade.

HepeBo. Kopenb, BepmunHa (y3en), JducT, pebpo (myra) aepeBa. BricoTa
nepesa. [lognepeso. Ilpumepsl ncnonb3oBanusa AepeBbeB. [lepebop BapuaHTOB ¢
NIOMOILBIO JIEpPEBA.

[lonsiTue MaTeMaTWyeckoW MOJAENU. 3allayd, peliaeMble C TMOMOIIbIO
MaTEMaTUYECKOro (KOMIIBIOTEPHOI0) MojenupoBanusi. OTinure MaTeMaTuyecKon
MOJENN OT HATypHOM MOJETM U OT CJOBECHOro (JIMTEpAaTypHOTO) OMHUCAHUS
00BEKTA.

DTarnbl KOMIIBIOTEPHOTO MOJICIMPOBAHUS: TTOCTAHOBKA 3aJlay, MOCTPOCHUE
MaTEeMaTUYECKON MOJIETH, MporpaMMHas peain3aiusi, TECTUpOBaHUE, TIPOBE/ICHNE
KOMITBIOTEPHOI'O SKCIIEPUMEHTA, aHAJIU3 €r0 PE3yJIbTaTOB, YTOUHEHHUE MOJCIIH.

AJITOPUTMBI U IPOrPAMMHUPOBaHUE

Pa3pa6oTka aJropuTMoB U NPpOrpaMmm

Pazbuenue 3amaun Ha noxzanaun. CocTaBiIeHUE aITOPUTMOB M MPOTPaMM C
UCIIOJIb30BAaHUEM BETBJICHUH, IUKIOB M BCIIOMOTaTEIbHBIX aJIFOPUTMOB JJIsi
YOPaBJICHHUS] WUCIIOMHUTENIEM POOOT WM ApYrUMHU HCIIOTHUTEISIMH, TaKUMH Kak
UYepemamika, YepTEXHUK U JPYTUMHU.

Tabnuunsie BenmuuuHbl (MaccuBbl). OqHOMepHBIE MaccuBbl. CocTaBlieHUE U
OTJIaJIKa IPOrPAMM, PEATU3YIONINX TUIIOBBIE aITOPUTMBbI 0OPaObOTKH OJJHOMEPHBIX
YUCJIOBBIX MAaCCHUBOB, Ha OJIHOM W3 SI3bIKOB mporpammupoBanust (Python, C++,
[Tackans, Java, C#, llIkonbHbINH ATTOpUTMHUYECKUN S3BIK): 3aMOJTHEHUE YUCIOBOTO
MacCHBa CIIy4allHBIMH YHCJIAMH, B COOTBETCTBUHU C (OPMYJION WM TMyTEM BBOJA
YHUCEJ, HAXOXJEHUE CYMMBI 3JIEMEHTOB MAacCUBa, JIMHEHHBIA TMOUCK 3aJaHHOTO
3HaUYE€HHUs B MAaCCHBE, TMOJCYET DSJIEMEHTOB MAacCUBa, YJOBJICTBOPSIOIIMX
3aIaHHOMY YCJIOBHUIO, HaXOXKJIE€HUE MHUHUMAJIBHOTO (MaKCHMAaJbHOTO) 3JIEMEHTa
MaccuBa. COpTUPOBKA MacCHUBA.

OO6paboTka MOTOKA AaHHBIX: BBIYHCICHUE KOJMYECTBA, CYMMBI, CPEIHETO
apu(pMETUYECKOTO, MHHUMAIBHOTO W MaKCHMAaJbHOTO 3HAYEHUS DSJIEMEHTOB
MOCJIEIOBATEILHOCTH, YIOBIETBOPSIONUIUX 3aJAHHOMY YCIIOBHUIO.

Yupasienue

VYupasnenue. Curnan. O6patHas cBs3b. [lonydeHrne curuaaoB oT HU(GPOBHIX
JATYMKOB (KacaHWs, pAacCTOSHMs, CBEeTa, 3Byka u jApyroro). Ilpumepst
UCIIOJIb30BAaHUSl ~ MPUHIMINA OOpaTHOM CBS3M B  CUCTEMax  YIpaBICHUS
TEXHUYECKUMH YCTPOWCTBAMM C TIOMOIIBIO JAaTYUKOB, B TOM YHCIE B
pPOOOTOTEXHUKE.

[Tpumepsl poOOTU3UPOBAHHBIX CUCTEM (CHCTEMa YIPABJICHHS IBWKEHUEM B
TPAHCIIOPTHOM CHUCTEME, CBapOuYHas JIMHUS aBT03aBOJa, ABTOMATU3UPOBAHHOE



yIpaBJ€HUE OTOIJIEHUEM JOMa, aBTOHOMHAs CUCTEMA yIIPaBJIEHUS TPAHCIOPTHBIM
CPEIICTBOM U JPYTH€ CUCTEMBI).

NudopmanuoHHbIe TEXHOJIOT U

DJIeKTPOHHBIE TA0IUIBI

[TonsiTne 06 >MEeKTPOHHBIX TaONHIaX. TUTIBI TaHHBIX B SUYEHKaX JIEKTPOHHOU
tabmuipbl. PenaktupoBanne u QgopmatupoBaHue Tabnuil. BerpoeHHble (yHKIMU
JUIsL TIONCKAa MaKCUMyMa, MHUHUMYyMa, CYMMbl U CpeAHEro apupMeThyecKoro.
CopTupoBKa [aHHBIX B BbIJIEJIEHHOM Juamna3oHe. I[locTpoeHue auarpamm
(rucrorpaMMa, Kpyrosas JuarpaMma, Touye4yHas amarpamma). BwiOop Tuna
JTarpamMMel.

[IpeoOpazoBanue dhopmyn npu konupoBanuu. OTHOCUTENbHASA, A0COMIOTHAS
U CMEIIaHHas ajpecanus.

VYcaoBHBIE BBIYMCIEHUS B 3JEKTPOHHBIX Tabiuuax. CyMMHpOBaHUE U
noJc4Y€T 3HAUEHUH, OTBEYAIOUIMX 3aJaHHOMY YycioBuio. OOpaboTka OOJBIINX
HaOOpOB JaHHbBIX. YHCIEHHOE MOJIEIMPOBAHHUE B 3JIEKTPOHHBIX TAOIHIIAX.

NudopmanuoHHbIEe TEXHOJOTHU B COBPEMEHHOM 00111eCTBE

Ponb nHQOpMAIMOHHBIX TEXHOJIOTHI B Pa3BUTHH SYKOHOMHUKHA MUPA, CTPAHBI,
pernoHa. OTKpbITbIE 00Pa30BATENbHBIE PECYPCHI.

[Tpodeccun, cBsi3annbie ¢ UHPOPMATUKONU ¥ UHOOPMAITMOHHBIMUA TEXHOJIOTHUSIMU:
BeO-AM3aliHEp, MPOTPAMMHUCT,  Pa3pabOTYMK  MOOWIIBHBIX  MPUIIOKEHUH,
TECTUPOBILUK, APXUTEKTOP MPOTPAMMHOIO OO€CIEeUeHHUs, CIEUUaATUCT TI0
aHaJIU3y JaHHbBIX, CHCTEMHBI aIMUHUCTPATOP.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
NHPOPMATHUKE HA YPOBHE OCHOBHOTI'O OBLIEI'O
OBPA3OBAHUA

N3yuenne wuHbOpMAaTUKA HA YpPOBHE OCHOBHOrO 0O0IIEro oOpa3oBaHUs
HaIpaBJICHO Ha JOCTM)KEHUE OOyYarOUMMMCS JTUYHOCTHBIX, METANPEIMETHBIX U
MPEAMETHBIX Pe3yJIbTaTOB OCBOCHUS COJIEpKaHUs YU4EOHOTO IIpeaMeTa.
JIMUHOCTHBLIE PE3YJIBTATHI

JInyHOCTHBIE pe3yNbTaThl HMMEIOT HANpPaBIEHHOCTh HA pEIICHHE 3a]a4
BOCIIUTAHUS, PA3BUTUS U COLMATU3ALMK OOYyYArOUIMXCS CPEICTBAMHU Y4eOHOTO
npeamera.

B pesynbraTe u3yueHus WHPOPMATHUKKA HAa YPOBHE OCHOBHOTO OOILETO
oOpazoBanusi y oOydJarorierocs 0yayT chOpMHUpPOBAHBI CICTYIONINE JIUYHOCTHBIC
pe3yJIbTaThl B YACTHU:

1) IaTpHOTHYECKOTO BOCIIMTAHMS:

[IEHHOCTHOE OTHOIIEHUE K OT€UECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U
HAy4YHOMY HACJIeINI0, TIOHUMAaHUE 3HAYCHHUS MH(DPOPMATHKM KaK HAYKU B >KU3HU
COBPEMEHHOTO OOIIECTBa, BJIAJICHUE JOCTOBEPHON HH(pOpMAIUEH O MepPeqOBBIX
MHUPOBBIX W OTEYECTBEHHBIX JIOCTHKEHHUSIX B o0sactu HWHPOPMATUKU U
WH(POPMAIIMOHHBIX TEXHOJIOTUH, 3aMHTEPECOBAHHOCTh B HAyYHBIX 3HAHUAX O
uu(ppoBoil TpaHChOpMALIUU COBPEMEHHOTO OOIIECTBA;

2) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OpHEHTalMs HAa MOpaJbHbIE ICHHOCTH U HOPMbI B CUTyallUsIX HPAaBCTBEHHOTO
BbIOOPA, TOTOBHOCTh OIIEHUBATH CBOE MOBEJCHUE U MOCTYIKH, a TAK¥KE MOBEJICHUE
U TIOCTYIIKH APYTHUX JIFOJEH ¢ MO3UIIMHA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHMSI TIOCJICICTBUM TOCTYNKOB, AaKTUBHOE HEMPUSATHE AaACOLMAIbHBIX
MOCTYNKOB, B TOM uuciie B IHTepHeTe;

3) rpa:KIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUE O COLMAJIBHBIX HOPMax W MpPaBUIAX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJUJIGKTUBE, B TOM 4YHCJIE B COLMAIBHBIX COOOIIECTBAX,
coOmoieHe TpaBuil OE30MAaCHOCTH, B TOM YHCIIE HAaBBIKOB 0€30MacHOTO
MOBEJACHUS B HHTEPHET-CPE/le, TOTOBHOCTh K Pa3HOOOpPa3HOW COBMECTHOMU
NESITeTLHOCTH TPHU BBINIOJHEHUU Y4E€OHBIX, IMO3HABATENbHBIX 3a7a4, CO3/IaHUU
y4eOHBIX IPOCEKTOB, CTPEMJICHHE K B3aUMOINOHMMAHHWIO W B3aWMOIIOMOIIU B
npoiiecce 3TON yueOHOH JIeITeIbHOCTH, TOTOBHOCTh OIIEHUBATh CBOE MOBEJICHHUE U
MOCTYIKH CBOUX TOBApHIIEH C TMO3UIIMU HPABCTBEHHBIX M IMPABOBBIX HOPM C
YYETOM OCO3HAHHUS MTOCIIEACTBUN IIOCTYIKOB;

4) HeHHOCTEeH HAYYHOI0 MMO3HAHMS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUYECKUX TpeAcTaBieHui 006 uHdopManmu,
MH()OPMAIIMOHHBIX npoiieccax u MH(POPMAITMOHHBIX TEXHOJIOTHUSIX,



COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOILIECTBEHHOU
MPAKTUKH U COCTABIISIONMX 0A30BYI0 OCHOBY JJIsi IOHUMAHMSI CYIIIHOCTH HAy4YHOU
KapTUHBI MUPA;

UHTEpEC K OOYyYEHHMIO M TO3HAHUIO, JH0O3HATENbHOCTh, T'OTOBHOCTH U
CIIOCOOHOCTh K CaMOOOpa30BaHHIO, OCO3HAHHOMY BBIOOpPY HANPABJICHHOCTH U
YpOBHSI 00yUY€HHUS B JIaJbHEHIIIEM;

OBJIAJICHUE OCHOBHBIMM HaBBIKAMHU HCCIIEJIOBATEIbCKON JIESITEIIbHOCTH,
YCTAaHOBKAa HA OCMBICIEHHUE OIbITa, HAOMIOJEHUHN, MOCTYNKOB W CTPEMJICHUE
COBEpIICHCTBOBaTh NYTH JOCTHKEHUS WHIAUBHUIYAaJbHOTO U KOJJIEKTUBHOIO
OJIaronoMyyus;

c(hOpMHUPOBAHHOCTh MH(POPMALIMOHHON KYJIBTYpbl, B TOM YHCII€ HaBBIKOB
CaMOCTOATENbHON pabOThl C y4E€OHBIMU TEKCTaMHU, CIPABOYHON JHUTEPATypOH,
Pa3HOOOpa3HBIMU CPEACTBAMU HH(POPMALMOHHBIX TEXHOJOTHM, a TaKKE YMEHHUS
CaMOCTOSTEIILHO OMPEJEATh eI CBOETO 00y4eHUs, CTaBUTh U (POPMYIHMPOBATH
Juisi ce0si HOBBIE 3ajjauM B y4€0e M IO3HABATEIBHOU JESITENbHOCTH, Pa3BUBATH
MOTHBBI U UHTEPECHI CBOEH MMO3HABATEIILHON JESTEIbHOCTH;

5) gpopmupoBaHus KyJbTYPHI 310POBbS:

OCO3HaHUE IIEHHOCTH JKWU3HH, OTBETCTBEHHOE OTHOLUEHHWE K CBOEMY
3I0pOBbIO, YCTAaHOBKA Ha 3JIOPOBBIM 00pa3 >XU3HH, B TOM 4YHCIE U 3a CYET
OCBOCHHMSI U COONIOJCHUS TpeOoBaHUN OE€30MacCHON SKCIUTyaTalluu CpEICTB
WH()OPMAIIMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTHIA;

6) TPy10BOI0 BOCIIMTAHMS:

UHTEpeC K MPaKTUYECKOMY H3y4deHHI0 mpodeccuit u Tpyaa B cdepax
npodeccruonanbHOM NEeATEIbHOCTH, CBSA3aHHBIX c UH()OPMATUKOMH,
IPOrpaMMHUPOBAHUEM W HH(POPMAIMOHHBIMU TEXHOJIOTMSIMU, OCHOBaHHBIMH Ha
JOCTHKEHUSIX HAYKU MH(DOPMATUKU U HAYYHO-TEXHHUYECKOTO MPOTpecca;

OCO3HaHHBIM BBIOOP W  TOCTPOCHHE HHJMWBHUAYaJIbHOM  TpPAEKTOPUHU
o0pa3oBaHMsi W S>KM3HEHHBIX IUTAHOB C YYETOM JIMYHBIX M OOIIECTBEHHBIX
WHTEPECOB U MOTPEOHOCTEN;

7) 3K0JIOTHYeCKOr0 BOCIIUTAHMSA

OCO3HaHWE TriI00aJbHOTO XapakTepa IKOJIOTMYECKUX MpoOJeM W MyTel ux
pemieHusi, B TOM 4YHCIE C YYETOM BO3MOXKHOCTEH HMH(POPMAIIMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH;

8) amantanum odyuyaroumerocss K N3MEeHSIOIIUMCS YCJIOBHSM COIMAJIBLHOM
U NPUPOJTHON Cpelbl:

OCBOECHHME OOYYaIOIIMMHUCA COIIMAIBHOIO OINbITa, OCHOBHBIX COI[MAIbHBIX
poJiel, COOTBETCTBYIOIIMX BEAYILIEH MAEITEIbHOCTH BO3pacTa, HOPM U IPaBUII
0OIIECTBEHHOT'O MOBEICHNUS, (POPM COIMAIbHOM JKHU3HM B TPYIINax U cooOlIecTBaXx,
B TOM UYHCJIE CYIIECTBYIOIIUX B BUPTYaJIbHOM MTPOCTPAHCTBE.



METAIIPEIMETHBIE PE3YJIBTATBI

MertanpenmeTHble pe3yJlbTaThl OCBOCHHSI MNPOTpaMMbl MO HH(OpPMATHKE
OTP@XalOT  OBJIAJICHUE  YHHUBEPCAIbHBIMU  Y4€OHBIMH  JCUCTBUAMU  —
II03HABATEIbHBIMUA, KOMMYHUKATUBHBIMHU, PErYJIATUBHBIMH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3zoBble 1ornyeckue AeicTBu:

yMEHUE ONpeNesaTh TMOHATUS, CO3JaBaTh OO0OOLIEHUS, YCTaHaBIUBATh
aHaJOruy, Kiaccu(UIMpOBaTh, CaMOCTOSITENBHO BBIOMpPATh OCHOBaHUS U
KpUTEpUU JJIs1 KJIacCU(UKAIMK, YCTAaHABIUBATh MPUYMHHO-CJIEICTBEHHbBIE CBSI3U,
CTPOUTH JIOTUYECKHE PACCYXKICHHUS, J1eJlaTh YMO3AKIIOUEHHS (MHAYKTUBHBIE,
JEAYKTUBHBIC U 110 aHAJIOTUH) U BBIBO/IBI;

YMEHHUE CO03/1aBaTh, MPUMEHSATH W MPeoOpa3oBbIBaATh 3HAKU WM CHMBOJIBI,
MOJIEJIM ¥ CXEMBI JIJIsl pEIIeHUs YYCOHBIX U MMO3HABATENIbHbBIX 33]1a4;

CaMOCTOSITENIbHO BBIOMpATh Croco0 penieHus: yueOHOM 3amaun (CpaBHUBATH
HECKOJIbKO BapHAHTOB pEIICHHs, BBHIOMPATh HamOoJiee MOIXOIAIUNA C y4ETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbckne 1eiicTBUA:

dbopMyIHpoBaTH BOMPOCH, (DUKCUPYIOIMIUE pPa3pbiB MEXIY pEATbHBIM H
KEJIATeIIbHBIM COCTOSIHIEM CHUTYallud, 00bEKTa, M CAMOCTOSITEIHHO YCTaHABIUBATD
MCKOMOE U JIaHHOE;

OLICHUBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTH UH(POPMAIIKIO, TTOIYYCHHYIO
B XO/I€ UCCJIEI0BAHNUS;

IPOrHO3UPOBAaTh BO3MOYKHOE JaJIbHEHIIEE pa3BUTUE MPOLIECCOB, COOBITHI U
UX TIOCJIC/ICTBUSI B AHAJIOTUYHBIX WA CXOAHBIX CUTYalUsIX, a TaKkKe BbIJIBUTAThH
MPEANOI0XKEHUs 00 UX PA3BUTUU B HOBBIX YCIOBHSIX U KOHTEKCTAaX.

Pabora ¢ undpopmaumeii:

BBISBJISITH AeUIUT HHGOpPMALUM, JTAHHBIX, HEOOXOAUMBIX IJis pelICHUS
IIOCTaBJICHHOM 3aJ1a4M;

NPUMEHSTh PA3JIUYHBIE METOJIbl, UHCTPYMEHTHI M 3alpOChl MPU MOUCKE U
orOope MHPOpPMALMKA WM JAHHBIX M3 HCTOYHUKOB C YYETOM MPEASIOKEHHOU
y4eOHOM 3a/1a4u U 33JIaHHBIX KPUTECPUEB,;

BBIOMpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh W HUHTEPIPETUPOBATH
uHGOPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHNUS,

CaMOCTOATENIbHO  BBIOMpATh  ONTUMaJIbHYI0  (OpMYy  MpeACTaBICHUS
uH(pOpMaIlMM U WILIIOCTPUPOBATH pEIIaeMble 3a7aud HECIOXKHBIMH CXEMaMH,
JuarpaMMaMu, MHOM rpadukoil 1 UX KOMOMHALUSAMY;

OIICHUBATh HAACKHOCTH HMHGOPMALMU 10 KPUTEPUSIM, MPEIOKEHHBIM
yUHUTENIEM WIH CPOPMYITHPOBAHHBIM CAMOCTOSATEIBHO;



3¢ (HEeKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH HH(OPMAITHIO.

KoMMyHHMKAaTHBHBIE YHMBeEpPCAJIbHbIe Y4eOHbIe NeliCTBHUA

O0menne:

COIOCTABIIATh CBOU CYXJACHMS C CYKICHUSMH JIPYTMX YYAaCTHUKOB JIMAJIOra,
0oOHapyKHUBaTh Pa3IMUME U CXOJCTBO MO3UIIUH;

nyOJMYHO MPENCTABIATh PE3YNbTATHl BHIMOJIHEHHOTO OMbITA (IKCIIEPUMEHTA,
UCCIIEIOBAHUSI, IPOEKTA);

CaMOCTOSITENIbHO  BbIOMpaTh (opMaT BBICTYIUIGHMS C Yy4€ToM 3ajad
IPE3EHTALUN U OCOOEHHOCTEW ayJUTOPUU U B COOTBETCTBUU C HUM COCTAaBIISATh
YCTHBIE€ U TUCbMEHHBIE TEKCTHI C UCIOJIb30BAHUEM WILTIOCTPATUBHBIX MATEPUATIOB.

CoBMmecTHAasl 1eATEJIbHOCTD (COTPYAHUYECTBO):

NOHUMAaTh M HCIIOJIb30BATH MPEUMYIIECTBA KOMaHAHOW W MHAWBUIYAJIBHON
paboThl MpH pEHIEHUMH KOHKPETHOW MpoOJeMbl, B TOM 4YHCIE IpPU CO3JaHUU
MH(POPMAIIMOHHOT O IPOAYKTA;

OPUHUMATh 1I€JIb COBMECTHOW MH(OPMAIIMOHHOW NEATEIbHOCTU MO cOopy,
oOpaboTke, mepemade, QopManuzanuu WHOOPMAIUK, KOJIJICKTUBHO CTPOUTH
JeHcTBUS MO €€ JOCTUKEHMIO: paclpelesiaTh poJid, JOTOBapUBAThCS, 00CYXKAATh
IPOLECC U PE3YJILTAT COBMECTHOM pabOThI;

BBINIOJIHATH CBOIO 4YacTh paboThl ¢ HMH(oOpManuend Wi HHPOPMALMOHHBIM
IPOIYKTOM, JOCTUTrasi KaueCTBEHHOIO pEe3yJibTaTa IO CBOEMY HANpPABICHHUIO U
KOOPJMHUPYSI CBOM JEUCTBHS C IPYTUMU WICHAMH KOMAaH/Ibl;

OLICHHMBATh Kau€CTBO CBOETO BKJIaJia B 0OLIMI1 HHPOPMAIIMOHHBIN MPOIYKT MO
KpUTEPUSIM, CaMOCTOSATEJIEHO c(OopMyJIMPOBAHHBIM Y4aCTHUKaMU
B3aUMOJCUCTBUS;

CpPaBHUBATh pE3YyJbTaThl C HMCXOJHOM 3aJayeil M BKJIaJ KaXJAOro YjeHa
KOMaH/Abl B JOCTWKEHHE Ppe3yJbTaToOB, pa3leiiiTh c(epy OTBETCTBEHHOCTU U
IPOSBJIAITH TOTOBHOCTH K MPEIOCTABICHUIO OTYETA IIEPE IPYIIION.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

Camoopranusanus:

BBISIBJISITh B JKM3HCHHBIX M YYEOHBIX CHUTyallUsX IpoOJieMbl, TpeOyrolue
pelieHus;

OpPUEHTUPOBATHCA B PA3IUYHBIX MOAXOAaX K MPUHATUIO PELICHUM
(MHAMBUIyaTbHOE IPUHATHUE PELICHUM, IPUHITUE PEIICHUN B TPYIINE);

CaMOCTOSITEJIbHO COCTaBJISITh AJTOPUTM PEIICHUs 3a1aud (MW €ro 4acTh),
BBIOMpaTh CHOCO0 pelIeHUsT yueOHOH 3aauu ¢ y4ETOM HUMEIOIIUXCA PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUpPOBaTh IIpeijiaraéMbleé BapUaHTbI
peLIeHU;



COCTABJIITh IUIAH JEHUCTBHM (IUIaH peaju3aly HAMEYEHHOI'O ajlropuTMa
pElIeHUs1), KOPPEKTUPOBATh IPEAJIOKEHHBIM AIrOPUTM C YYETOM IOTYUYEHMS
HOBBIX 3HAHUI 00 U3y4aeMOM OOBEKTE;

7enate BbIOOp B YCIOBUSAX MPOTHBOPEUMBOM HMHpOpMAuu © Oparthb
OTBETCTBEHHOCTb 32 PEILCHHUE.

CaMOKOHTpPOJIb (pediekcusi):

BJIAJIETh CIIOCOOAMU CAaMOKOHTPOJISl, CAMOMOTHUBALIUU U PEIICKCUU;

JIaBaTh OLIEHKY CUTYAllMH U MpeAJiaraTh IUIaH €€ U3MEHEHUS;

YUYHUTBIBATh KOHTEKCT U MPEABUIAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh
OpU peueHUuH ydyeOHOW 3aJaud, aJanTHpOBaTh pEIICHHE K MEHSIOIUMCS
00CTOSITENLCTBAM;

OOBSACHATh  NPUYUHBI  JOCTHXKEHUS  (HEHOCTHKEHHUS)  pe3yJIbTaToB
UH(OPMAIMOHHON I€ATEIbHOCTH, JaBaTh OLEHKY NPUOOPETEHHOMY ONBITY, YMETh
HaXOJUTh NO3UTUBHOE B ITPOU3OILEAIIEN CUTYallUN;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB,
MU3MEHUBIINXCS CUTYalUH, YCTAHOBJIEHHBIX OIINOOK, BOSHUKILINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3YJIbTaTa LEIH U YCIOBHIM.

IMOUMOHAIbHBIN HHTEJJIEKT:

CTaBUTH c€0s1 HA MECTO APYroro 4ejaoBeKa, HIOHMMAaTh MOTHUBBI U HAMEPEHUS
IPyroro.

IIpunsiTue cedst M APyrux:

0CO3HaBaTh HEBO3MOKHOCTh KOHTPOJIMPOBATh BCE BOKPYT JIaXK€ B YCIOBHUSX
OTKPBITOTO JOCTYMA K JII0OBIM 00bEMaM HHGOpMaIuy.

HNPEJMETHBIE PE3YJIBTATBI

K xonmy oOydyenuss B 7 kjacce y oOydaromierocss OyIyT CQOPMUPOBAHBI
CJIETYIOIINE YMCHHUS:

MOSICHATD Ha npuMepax CMBICTT MOHATUN «uH(popManms»,
«MH()OPMAIIMOHHBI  Tpolecc», «oO0paboTka  HHPOpPMAIUN»,  «XPaHEHHE
uHbopMaIny, «Iepenada nHHOPMAITHI;

KOIUPOBATh M JICKOJAMPOBATH COOOIIEHUS 10 3aJaHHBIM IpaBUJIaM,
J€MOHCTPHUPOBATh MOHUMAaHNE OCHOBHBIX MPHHIIMIIOB KOAUPOBAHMS WH(OpMALINN
pa3IMYHON NPUPObI (TEKCTOBOM, TpaMuecKon, ayiuo);

CpaBHMBATh MJIMHBI COOOIIEHUH, 3aMHUCAaHHBIX B pPAa3lIMYHBIX ajaBUTaX,
ONEepUpPOBaTh €IMHULIAMU H3MEpEeHHs] HH(OPMALMOHHOTO 00BEMA M CKOpPOCTU
nepenayu JaHHbIX;

OLICHWBAaTh W CpPaBHHUBATh pa3MepPhl TEKCTOBBIX, TpaUUEeCKHX, 3BYKOBBIX
(aiinoB u BUACO(DaAilNIOB;



IPUBOJUTH TPUMEPHl COBPEMEHHBIX YCTPOMCTB XpaHEHUs U Teperayu
uH(pOpMaIH, CPABHUBATH UX KOJWYECTBEHHBIE XapaKTEPUCTUKH;

BBIICNIATh OCHOBHBIC 3Talbl B UCTOPHHM W TOHUMATh TEHACHIIUH Pa3BUTHS
KOMITBIOTEPOB U ITPOTPAMMHOTO 00ECIICUEHUS;

MOJIy4aTh ¥ UCIOJIb30BaTh HHMOPMAITUIO O XapaKTEPUCTUKAX TIEPCOHATHLHOTO
KOMITBIOTEpa U €ro OCHOBHBIX 3JeMEHTax (MpoIleccop, OMepaTHBHAS MaMSTh,
JOJITOBPEMEHHAS TIaMsITh, YCTPOMCTBA BBOIa-BhIBOJIA);

COOTHOCUTBH XapaKTEPUCTHKU KOMIIBIOTEPA C 3aJadaMH, PEIIaeMbIMH C €Tro
IOMOIIIBIO;

OPUEHTHUPOBAThCS B HEPAPXUUYECKOHW CTPYKType (alIoBO CHCTEMBI
(3aruchiBaTh ToJMIHOEe WM (aitma (kartanora), myTh K (ainy (kartajory) Io
UMEIOIIEeMYCsl OMMCAaHUIO (aMIOBOM CTPYKTYpPHI HEKOTOPOTO WHGOPMAIMOHHOTO
HOCUTEJS);

pabotatb C (HaiiJIOBOM CHUCTEMON TMEPCOHAIBHOTO KOMIBIOTEpA C
UCIOJIb30BaHUEM Tpaduueckoro uHTEp(deiica, a UMEHHO: CO3/1aBaTh, KOMMUPOBATH,
nepeMelarb, NeperuMEeHOBbIBATh, YJAIATh U apXMBHUPOBATh (ailibl U KaTajoru,
UCIIOJIB30BaTh aHTUBUPYCHYIO MPOTPAMMY;

MIPEICTABIIATh PE3YJIBTATH CBOCH JCATEIHHOCTU B BUAC CTPYKTYPHUPOBAHHBIX
WUTIOCTPUPOBAHHBIX JJOKYMEHTOB, MYJIbTUMEUNHBIX MTPE3CHTAIINN;

uckarb uHpopmaiuio B MIHTepHere (B TOM 4Yucie, MO KIIOYEBBIM CIOBaM, IO
U300PKCHUIO), KPUTUYCCKH OTHOCUTHCS K HaWJIEHHON WH(pOpMAIMH, OCO3HaBas
OMACHOCTh [UISl JIMYHOCTH M OOIeCTBa PACIPOCTPAHEHHs] BPEJOHOCHOU
uH(OPMAITUH, B TOM YHUCIIE SKCTPEMHUCTCKOTO M TEPPOPUCTUIECKOTO XapaKTEPa;

MOHUMATh CTPYKTYPY aJpecoB BEO-PECypCOB;

UCIIOJIb30BaTh COBPEMEHHbBIE CEPBUCHI HHTEPHET-KOMMYHUKAIIHM;

coOmoiaTh TpeOoBaHMs O€30MACHOM AKCIUTyaTallid TEXHUYECKHX CPE/ICTB
WH()OPMAITMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, COONIOAaTh CETEeBOU
ITUKET, 0a30Bble HOPMBI WH()OPMAIMOHHOW OSTUKU W TpaBa Mpu padore ¢
MPUIOKEHUSIMU Ha JIOOBIX yCTpoiicTBax U B MHTepHeTe, BbIOUpaTh Oe30macHbIe
CTpaTeruu MOBEACHUS B CETH;

IPUMEHSATh METOABl TPO(UIAKTHUKHA HETATUBHOTO BIIMSHHUS  CPEJICTB
WHOOPMAITMOHHBIX M KOMMYHHUKAIIMOHHBIX  TEXHOJIOTHMH  Ha  370pPOBbE
MIOJIb30BATES.

K xonmy oOyuenuss B 8 kJjacce y oOyuwaromerocs OyAayT cPOpMHUPOBAHBI
CJIETYIOIINE YMEHHUS:

MOSICHAT,  HA  TpUMEpaxX  pa3iuuvsg  MEXAY  MO3UIMOHHBIMH U
HETIO3UIIMOHHBIMHA CUCTEMaMH CUUCIICHUS;



3amuChiBaTh W CpaBHHBaTh Leible uyuciaa or 0 mo 1024 B pa3inyuHbIX
MO3UIMOHHBIX CHCTeMaxX CYHUCIeHHUs (C OCHOBaHUAMH 2, 8§, 16), BBINOIHATH
apu(pMeTHYecKre Onepaly HaJl HUMU;

pPacKpbIBaTh CMBICJ TMOHSITUN «BBICKA3bIBAHHUE», «JIOTHYECKas Omepaius,
«JIOTUYECKOE BBIPAKEHUEY;

3alUChIBATh JIOTUYECKHE BBIPAXKEHUS C HCHOJb30BAHHEM AU3BIOHKIIUH,
KOHBIOHKIIMU W OTPHUIIAHUSI, ONPEJCTsATh UCTUHHOCTh JIOTMUECKUX BBIPAKEHUH,
€CJIM M3BECTHBI 3HAYEHMS] UCTMHHOCTU BXOJAIIMX B HEr0 MEPEMEHHBIX, CTPOUTH
TaOIUIBI ICTUHHOCTH JIJIS1 TOTUYECKUX BBIPAKECHUM;

pPacKpbIBaTh CMBICH MOHATHI «UCIIOJHUTEIbY», «aJITOPUTM», «IIpOrpamma,
MOHUMAs PA3HUILY MEXK]y YIOTPEOJICHUEM 3THX TEPMUHOB B OOBIJIEHHOM peur U B
uH(pOpPMaTHKE;

ONKCHIBATh AJITOPUTM PEIICHUS 33aJaud Pa3Iu4YHBIMU CIOCOOaMH, B TOM
quciie B BUE OJI0K-CXEMBbI;

COCTaBIISATh, BBIIIOJIHATh BPYYHYIO U Ha KOMITBIOTEPE HECIOKHBIE AIITOPUTMBI
C HCIOJb30BAaHUEM BETBICHUM M LUKIOB [Jis YIPABICHHUS HCIIOJIHUTEISIMU,
TakuMu kak PoOot, Uepenaika, YepTExKHUK;

UCIIOJIb30BaTh KOHCTAHThl W MEPEMEHHBIE PA3JIMYHBIX THUIOB (YHUCIOBBIX,
JIOTUYECKUX, CUMBOJIbHBIX), @ TAKKE€ COAEPIKAIINE UX BBIPAXKEHUS, UCHOJIb30BAThH
omnepaTop MpUCBauBaAHMUS;

UCIIOJIb30BaTh MPHU pa3pabdOTKe MporpamMM JIOTUYECKHE 3HAYEHUs, Orepaiuu
U BBIPAXKEHUS C HUMU;

AHAJIM3UPOBATh MPEIIOKEHHBIE AITOPUTMBI, B TOM YHUCJIE ONPEIEIATh, KAKUe
pe3yJbTaThl BO3MOKHBI MPU 3aJJaHHOM MHOKECTBE UCXOJIHBIX 3HAUCHHII;

co3laBaTh M OTJAXWBaTh MPOrpaMMbl Ha  OJHOM M3  SI3BIKOB
nporpammupoBanusi  (Python, C++, [Ilackanb, Java, C#, IlIkonbHbIi
AnroputmMudeckuil S3bIK), peaqu3yIollMe HECIO0XHbIE aJIrOPUTMBI 00padOTKU
YUCJIOBBIX JIAHHBIX C HKCIOJIb30BAHHEM IIMKJIOB W BETBJICHUN, B TOM YHCIIE
peanu3yronme IpoBEpKy AEIMMOCTH OJHOrO LEJOr0 Yucia Ha APYyroe, IpoBEPKY
HATYpaJbHOTO YKCIa HA IPOCTOTY, BbIACNICHUS U(P U3 HATYPAIBHOTO YUCIIA.

K xonmy oOydyenuss B 9 kiacce y oOydaromierocs OyayT CQOPMUPOBAHBI
CIICIYIONINE YMCHUS:

pa3OuBaTh 3a/Jauyd Ha IOJ3aJa4l, COCTAaBJIAThH, BBINOJIHATH BPYYHYIO M Ha
KOMITBIOTEPE HECJIOKHBIC AJITOPUTMBI C HCIOJB30BAaHUEM BETBJICHHM, ITUKIOB U
BCIIOMOTATEIBHBIX AJTOPUTMOB [JISl YIPABJICHHS] WCIOJHUTEISIMUA, TaKUMHU Kak
Po6ot, Uepenamika, UepTéxHuK;

COCTaBJISITh M OTJAXHUBATh MPOTrPaMMBbI, PEaTU3yIONINE THITOBBIC aJITOPUTMBI
00paOOTKM YHCIIOBBIX TIOCJIEIOBATEILHOCTEH WM OJHOMEPHBIX YHCIIOBBIX
MacCUBOB (TTOMCK MaKCHMYMOB, MUHUMYMOB, CYMMBI WJIH KOJTUYECTBA JIEMEHTOB



C 3aJlaHHBIMM CBOMCTBaMM) Ha OJHOM U3 SI3bIKOB MporpammupoBanus (Python,
C++, [Tackansb, Java, C#, llIkonbHBI ANTOPUTMUYECKUN SI3BIK);

pacKpbIBaTh CMBICJ TOHATHM «MOJEIbY, «MOACIUPOBAHUEY, OMPEACIAThH
BUJIBI MOJEJICH, OLICHUBATh aJICKBATHOCTh MOJICNIA MOJEIUPYEMOMY OOBEKTY U
LEJISIM MOJIETTUPOBAHUS;

UCIIOJIb30BaTh Tpadbl U JIEPEBbS IJIsI MOJCIMPOBAHUA CHCTEM CETEBOM U
UepapXUUECKON CTPYKTYpPbI, HAXOAUTh KpaTualiliuii myTh B rpade;

BBIOMpATh CIIOCOO MPEICTABICHUS JAHHBIX B COOTBETCTBUU C MOCTABJICHHOM
3amauedl  (TaOdMIBI, CXeMbl, TpaduKH, JUarpaMMbl) C  HCIIOJIB30BAHUEM
COOTBETCTBYIOIIHMX MTPOTPAMMHBIX CPEICTB 0OPaOOTKH JAaHHBIX;

UCIIOJIb30BaTh  AJIEKTPOHHbIE TaOMMIBI i 00paOOTKM, aHamu3a |
BU3yaJIM3allMM YKCJIOBBIX JAHHBIX, B TOM YHCJE C BBIJEJICHUEM JHMara3oHa
TaOIUIBI ¥ YIOPSI0YMBAHUEM (COPTUPOBKOI) €T0 JIIEMEHTOB;

CO371aBaTh W MPUMEHSTH B DJIEKTPOHHBIX TaOIHUIIaX (OPMYIIBI 71T PACYETOB C
UCIIOJIb30BAaHUEM BCTPOCHHBIX apupMeTHdecKux (QYyHKIHN (CyMMHUpOBaHUE U
N0/ICYET 3HaYEHUH, OTBEYAIOIIMX 33JITAaHHOMY YCJIOBHIO, CpeliHee apu(hMeTUYECKOE,
MMOMCK  MaKCUMaJlbHOTO M MHHHUMAQJIBHOTO  3HA4YE€HHUS),  aOCONIOTHOM,
OTHOCUTEIHHOM, CMEIIAHHOMN aJIpecalluu;

UCIIOJIb30BaTh DJIEKTPOHHBIE TAOIMIIBI JUISI YHUCICHHOTO MOJICIMPOBAHUS B
MPOCTHIX 33/1a4ax U3 Pa3HbIX MPEAMETHBIX 00JIacTeH;

UCIIOIb30BaTh ~ COBPEMEHHBIE  MHTEpPHET-CEPBUCHI (B TOM  YHCIIE
KOMMYHHUKAIIMOHHBIE ~ CEPBHUCHI, OOJIAYHbIE XpaHWJUIIA JaHHBIX, OHJIAWMH-
IporpaMMbl (TEKCTOBBIE M TpadUyecKue peaakTophbl, Cpeabl pa3pabOTKH)) B
y4eOHOM M MOBCEIHEBHOM JICATCIIHHOCTH;

OPUBOJUTH TPUMEPHI HCIOJB30BAaHUSA T€OMH(OPMAIMOHHBIX CEPBUCOB,
CEpPBUCOB TOCYJApPCTBEHHBIX YCIYT, 00pa30oBaTelIbHBIX cepBUCOB MHTepHeTa B
y4eOHOM U MOBCEIHEBHOU JIEITEIILHOCTH;

UCIIOIb30BaTh  Pa3jiUMYHBIE  CPEACTBA  3aIIUTBl  OT  BPEAOHOCHOTO
IPOrpaMMHOTO OOeCreYeHus, 3allUIaTh MEePCOHAIBbHYI0O HHPOPMALIUIO OT
HECAaHKIIMOHUPOBAHHOTO JIOCTYIA U €ro MOCJIEICTBUM (pa3rialieHus, MOJAMEHBI,
yTpaThl JIaHHBIX) C YYE€TOM OCHOBHBIX TEXHOJIOTHYECKMX U  COLMAIbHO-
MICUXOJIOTUYECKUX  aCMEKTOB  UCIOJb30BaHUsi ceth  MHTepHer  (ceTeBas
AHOHUMHOCTb, IUPPOBOH CJIE/, AyTEHTUYHOCTh CYOBEKTOB U PECYPCOB, OMACHOCTh
BPEAOHOCHOTO KO/IA);

pacro3HaBaTh MOMBITKUA U MPEIyIPEXAaTh BOBJICUCHHUE Ce0sl M OKPYKAIOIIHNX
B JICCTPYKTUBHBIE U KpUMHHaAIbHBIE ()OPMBI CETEBOM AKTUBHOCTU (B TOM YHUCIIE
KUOEepOyIJIIHHT, (DUILIKHT).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Kosan4yecTBo 4acoB DIeKTPOHHDIE
HauMeHoBaHue
Ne (mudposbie)
pa3aesioB U TeM Kontpoabnbie | IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NPorpamMmbl padoThI padoThI
pecypchbl
Pasznea 1. llndposasi rpaMoTHOCTH
Komnsrotep —
11 YHUBEPCAIBHOE ) bubmuoreka [{OK
' yCTpOICTBO 00paboTKH https://m.edsoo.ru/7f41646e
JTAHHBIX
bubmuoreka [{OK
1.2 [Iporpa a e 4
POTPAMMET H JIanHbL https://m.edsoo.ru/7f41646¢
bu6mmoreka [JOK
1.3 Komnsrorepnsie ce 2
MIBIOTEpHEE cotit https://m.edsoo.ru/7f41646¢
Hroro no paszneny 8

Paspnen 2. Teopernueckue 0CHOBbI HHPOPMATHKHU

WNndopmanus u
2.1 UH(POPMALIMOHHBIE 2 Bubmmorexa LIOK
' pMant https://m.edsoo.ru/7f41646e
IPOIIECCHI
57 [IpencraBnenue 9 bu6nuorexa LIOK
. UHpOpMALIUU https://m.edsoo.ru/7f41646e

Uroro no pazaeny

11

Pa3nea 3. UngopMannoHHbIe TEXHOJIOTHH

3.1 TekcToBbIE TOKYMEHTBI

6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41646¢



https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e

Komnerorepnas

bu6mmorexa [JOK

32 4
rpaduka https://m.edsoo.ru/7f41646¢
13 MynbTuMeuiHbIE 3 bubnuorexa [IOK
' MIPE3CHTALlNU https://m.edsoo.ru/7f41646¢
Uroro no pazaeny 13
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO 34

YACOB IIO ITPOTPAMME



https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e

8 KVIACC

KoanyecTBO 4acos

DJIEeKTPOHHbBIE
HaumenoBanmue
Ne (uu¢possbIe)
pa3aesioB U TeM Koutpoasnbie | IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIEC
NPOrpamMmbl padoThI padoTsbI
pecypcsl
Pa3nea 1. Teopernueckue 0CHOBbI HHPOPMATHKH
bu6nmoreka [JOK
1.1 C 6 1
HCTEMBL CAMCICHITE https://m.edsoo.ru/7f418516
12 DJIEMEHTHI 6 1 bubmuoreka [JOK
' MaTeMaTHYECKON JIOTHKH https://m.edsoo.ru/7f418516
Nroro no pazaeny 12
Pa3nes 2. AnropuT™Mbl 1 NIporpaMMHpoOBaHHe
Wcnonaurenu u
)1 AJTOPUTMBI. 10 | bubnuorexka [JOK
' AJIropuTMHUYECKHE https://m.edsoo.ru/7f418516
KOHCTPYKILUHU
bubmmorexa [IOK
2.2 s 9
SPIK HIPOTPaMMHpOBAHHA https://m.edsoo.ru/7f418516
bu6mmoreka [IOK
2.3 A 2
HATHS IITOpHTMOB https://m.edsoo.ru/7f418516
Hroro no pazaeny 21
PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO
- 34 3 0

YACOB II10 ITPOTPAMME



https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516

9 KJIACC

KosnunvecTBo yacos D1eKTPOHHBIE
HaumenoBanmue
Ne (uudposbIe)
pa3aesioB U TeM Kontpoabnbie | IlpakTuueckue
n/n Bcero oOpa3oBaTte/ibHbIE
NPOrpamMmbl padoThbI padoThI
pecypchl
Pa3nea 1. [lu¢gpoBasi rpaMoTHOCTH
['moGasibHas ceTh
11 HHurepHer u cTpareruu 3 bu6nuorexa [IOK
' 0e301acHOTO https://m.edsoo.ru/7f41a7d0
MOBEJICHUS B HEMN
Pa6ota B Bu6 1IOK
noIMoTEeKa
1.2 MH(pOpMAITMOHHOM 3
(opua https://m.edsoo.ru/7f41a7d0
MIPOCTPAHCTBE
Hroro no pazneny 6

Pa3nea 2. Teopernueckue 0CHOBbI HH(POPMATHKH

21 MonenupoBaHue Kak 2 | bubmuorexa [IOK
' METOJ IO3HAHUSA https://m.edsoo.ru/7f41a7d0
Hroro no paszneny 8
Paszpnen 3. AliroputMbl M IporpaMMHUpOBaHue
Pazpabotka
3.1 aJITOPUTMOB U 6 1 bubmorera [JOK
' p https://m.edsoo.ru/7f41a7d0
nporpamm
bubmuoteka [JOK
3:2 YnpaBIeHie 2 https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 8



https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0

Pasnen 4. UndpopmanmoHHbIe TEXHOJIOTHH

41 DIEKTPOHHBIE 10 bu6muoreka [IOK
' TaOJIULIBI https://m.edsoo.ru/7f41a7d0
NudopmarnmonHbie
47 TEXHOJIOTHH B 1 bu6mmoreka [IOK
' COBPEMEHHOM https://m.edsoo.ruw/7f41a7d0
oOriecTBe
Hroro no pazaeny 11
PesepBHOE Bpems 1
OBILEE KOJIMYECTBO 34

YACOB 110 ITPOTPAMME



https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOT'PAMMBbBI

7 KUIIACC

Kon
MpOBEPAEMOro
pe3yJbTara

HponepﬂeMble NpeAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06p330BaTeJ'II)HOﬁ nmporpaMmbl OCHOBHOI'O o01ero 06p330BaHI/Iﬂ

1

ITo Teme «IludpoBas rpaMOTHOCTH»

1.1

[losicHaTh Ha  mpuMepax CMBICH  TMOHATUH  «uHOpPMAIUL,
«HGOPMAIIMOHHBIN MPOIIECC, «00paboTKa HHPOPMALIUNY, «XPAaHEHUE

UHpOpMaLUNY, «Iepeaada HHGopMaIumy

1.2

[IpuBOIUTE MpUMEPHI COBPEMEHHBIX YCTPONUCTB XpaHEHHs U Mepeaaun

UH(POPMALINHU, CPABHUBATH MX KOJMYECTBEHHBIE XapaKTEePUCTHKH

1.3

[lomyyaTh W HCHONB30BaTh HMHPOPMALMUIO O XapaKTEPUCTUKAX
IIEPCOHAIBHOIO KOMIIBIOTEPA U €r0 OCHOBHBIX 3JIEMEHTax (mpoleccop,
OlepaTUBHAs IaMsATh, JOJIOBPEMEHHAs IaMsATh, YCTPOMCTBAa BBOJA-

BBIBOJIQ)

1.4

CoOTHOCHUTH XapaKTEPUCTUKH KOMIBIOTEPA C 3aJja4aMHU, PEIIaeMbIMU C

€ro MoOMOIIbIO

1.5

OpueHTHPOBATECS B HEPAPXUUECKOH CTpyKType (haillioBol CHCTEMBI
(3anuchiBaTh MoJHOE UM (haiiia (kaTanora), myTh K ¢ainy (karaiory)
0 HUMEIOIIEMYyCs ONUCAHUIO (ANWIOBOM CTPYKTYphl HEKOTOpPOTO

MH(OPMALIMOHHOTO HOCHUTEJIS)

1.6

PabGortate ¢ (aitioBOlt CcHCTEMOW TMEPCOHAIBHOTO KOMITbIOTEpPA C
UCTIONB30BaHUEM rpaduueckoro uHTepdeiica: co3naBath (KOMUPOBATH,
nepeMenaTh, NepeuMEHOBBIBATh, YAAIATh U apXUBUPOBATH (Pailyibl U

KaTaJIOTH, UCIOJIb30BaTh aHTUBUPYCHYIO ITPOrpamMmy)

1.7

Uckate undopmanuio B MHTEpHETE (B TOM HHCIE MO KIIOYEBBIM
CJ0BaM, MO H300paXEHHUIO), KPUTHUECKH OTHOCHUTHCS K HAWJICHHOU
uHbOpMaIlMK, OCO3HABaTh OIMACHOCTh [UISl JIMYHOCTH M 00IIecTBa
pacnpocTpaHEeHUs: BpPEAOHOCHOM HMH(OpManuu, B TOM  YHUCIE

QKCTPEMHUCTCKOTO U TCPPOPUCTUICCKOTO XapaKTEpa




1.8

[TonnMath CTpyKTYypy aapecoB BeO-pecypcoB

1.9

Hcnons30BaTh COBPEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHUKAITUI

1.10

Cobnronate TpeOoBaHMA O€30MACHON SKCIUTyaTallud TEXHHUYECKUX
cpeacTB HMHMOPMALMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH,
cOOJIIOIaTh CETEBOM ITUKET, 0a30Bble HOPMbI HHPOPMALIMOHHOW STUKU
¥ TpaBa Npu paboTe C MPHUIOKEHUSIMU Ha JIOOBIX YCTpPOMCTBaxX M B

WuTepHere, BHIOMpaATh Oe30MacHbIe CTPATErMH MOBECHHUS B CETH

[IpuMeHsITh METOJBI MPOQPUIAKTUKY HETaTUBHOTO BIUSHUS CPEJICTB
MH(OPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHI Ha 3710pPOBbE

II0JIB30BaTCIIA

ITo Teme «Teopernueckue OCHOBBI HH(OPMATHKID

2.1

KOIII/IPOBaTB n JCKOAUPOBATH COO6H_ICHI/I${ o 3aJlaHHBIM IIpaBUJIaAM,
ACMOHCTPpHUPOBATh IMMOHMMAHHUEC OCHOBHBLIX IIPUHIOUIIOB KOJWPOBAHUA

nHpOpMAaLUU Pa3IUYHON NPUPOABI (TEKCTOBOM, rpaduuecKoil, ayJuo-)

2.2

CpaBHMBaTh JUIMHBI  COOOLICHMH, 3alMUCAHHBIX B  Pa3JIMYHbIX
andaBuTax, ONEPUPOBATH CIWHUIIAMUA WU3MEPEHUS MH()OPMAIMOHHOTO

00BEMa u CKOPOCTH IEpCaaiu AaHHbIX

23

OI_IeHI/IBaTB H CpaBHUBATb pPa3MEpbl TCKCTOBLIX, Fpa(bI/I‘IeCKI/IX,

3BYKOBBIX (paiiioB U BHIe0(DaiiioB

ITo Teme «HpOpPMALITMOHHBIE TEXHOIOTHH»

3.1

[IpencraBnsaTe  pe3yiapTaTbl  CBOEH  ACSITEIBHOCTH B BUJAE
CTPYKTYpPHUPOBaHHBIX WJUTFOCTPUPOBAHHBIX JIOKYMEHTOB,

MYJbTUMEIUNHBIX IPE3CHTALUN

8 KVIACC

Kon
NpoBEPsSIEMOro
pe3yJbTarTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS] OCHOBHOIM
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOT'0 0011ero 00pa3oBaHus

1

[To reme «Teopernueckue 0CHOBBI HH()OPMATUKI

1.1

ITosicaaTe Ha npuMepax pasjadud MEKAY MNO3UIOWMOHHBIMH H

HCTIO3MITMOHHBIMHU CUCTEMAaMU CUUCIICHUA

1.2

3anuchiBaTh M CpaBHUBAThH 1ieibie yncia oT 0 go 1024 B pa3nuyHbIX

MO3UIIMOHHBIX CHUCTEMax CcyucieHus (¢ ocHoBanusiMu 2, 8, 16),




BBIIIOJIHATH apI/I(l)MeTI/I‘—IGCKI/Ie Oorncpanvu HaaJ HUMHA

1.3

PackpbiBaTh  CMBIC  MHOHSTUHA  «BBICKA3bIBAaHUE», <«JIOTMYECKas

onepanus», «JIOrH4€CKOC BbIPAKCHUCH

1.4

3anuceIBaTh JIOTHYECKUE BBIPAXXCHHA C UCITIOJIB30BAHUECM NTU3bIOHKIIUU,
KOHBIOHKIIMU W OTpULAaHHA, OIPCACIAT HCTHHHOCTH JIOTMYCCKHX
BLIpa)KeHHfI, CCJIM N3BCCTHBI 3HAYCHHA MCTUHHOCTHU BXOJAIIMX B HCIO
INEPEMCHHBIX, CTPOUTH Ta6JII/II_IBI UCTUHHOCTHU JId JIOTHYCCKHX

BBIPAXKEHUI

ITo TeMe « AJITOPUTMBI U TPOTPAMMHUPOBAHUE)

2.1

PackpeiBaTh ~ CMBICT  NOHATUH  «HCHOJIHUTENB»,  «AITOPUTM»,
«TporpamMma», TIOHHUMas pasHUIy MEXAy YIOTpeOJIeHHEeM ATHUX

TEPMHHOB B OOBIICHHOH peun U B HH(GOpMaTUKe

2.2

OnuceiBaTh AJIrOPUTM PCIICHUA 3aJadyd pasiIndYHbIMU CHOC06aMI/I, B

TOM 4HUCJIC B BUAC OJIOK-CXEMBI

23

COCT&BJ’I}ITB, BBITIOJIHATE BPYYHYHO U Ha KOMIIBIOTECPEC HECIOXHbBIC
AJITOPUTMBI C UCIIOJIB30BaAHUEM BETBJICHUU U HUKIJIOB IJid YIPaBJICHUA

HUCIIOJIHUTCIIAMHA
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Hcmonp30BaTh KOHCTAaHTHI H IEPEMCHHBIC  PA3JIMYHBIX  THUIIOB
(‘-II/ICJIOBBIX, JJOTUYCCKHX, CI/IMBOJIBHBIX), a TaKXE COJACpKaIlIUC HUX

BbIPAXXCHH:, UCITOJIB30BATH OIICPATOP IMPUCBAUBAHUS

2.5

Hcnonp3oBaTh mpHu pa3paboTKe MpPOrpaMM JIOTUYECKHUE 3HAYCHMS,

Oncpanru U BbIPAKCHUA C HUMU

2.6

AHaJII/IBI/IPOBaTL NPpCAJIOKCHHBIC aJITOPUTMBI, B TOM YUCJIC OIIPCACIIATD,
KakKu€ pe3yJbTaTbl BO3MOJKHBI IIPpHW 3aJaHHOM MHO>XCCTBEC HMCXOIHBIX

3HAYEHUN

2.7

Co3maBaTh M OTJIAXKHUBATh MPOrpaMMbl Ha OJHOM M3 SI3bIKOB
nporpammupoBanusi (Python, C++, Ilackans, Java, C#, lllkonbHbIii
AnroputMuyeckuil SI3bIK), peamu3yIolIfe HECIO0XKHBIE aITOPUTMbI
00pabOTKM YHCIOBBIX JAaHHBIX C MCIOJIb30BAaHUEM IMKJIOB W
BETBJICHUI, B TOM YHUCJI€ PEATU3YIOLIKUE MMPOBEPKY ACIUMOCTH OJHOIO
LEJIOT0 YKciia Ha APYroe, MPOBEpKY HATYpaJbHOIO YKCiia Ha IPOCTOTY,

BBIJICJIEHUS IU(P U3 HATYPaJIbHOIO YHCIIA

9 KIIACCA




Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble NMpeIMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHuUs

1

[To Teme «IludpoBas TpaMOTHOCTHY

1.1

Hcnonb30BaTh COBpEMEHHBIE HWHTEPHET-CEPBUCHI (B TOM 4HCIE
KOMMYHUKAI[MOHHBIE ~CEpBHCHI, OOJIaYHble XpaHWIUINA JAHHbIX,
OHJIaliH-TIpOrpaMMbl (TEKCTOBBIE M TpaUuecKHe PeaaKTOpbl, CPEIbl

pa3paboTKu) B yueOHOW 1 MMOBCETHEBHOM EATEIHLHOCTH

1.2

[IpuBomuT,  mpuUMEpHl  KCIONB30BAHHS  Te€OUH(DOPMALMOHHBIX
CepBHCOB, CEPBHCOB TOCYAAPCTBEHHBIX YCIyr, 00pa30BaTEIbHBIX

CCPBUCOB I/IHTepHCTa B yqe6H0171 U TIOBCEJIHEBHOM NIeITeILHOCTH

1.3

Hcnonp30BaTh pa3iauyHble CPEICTBA 3AIIUTBI  OT BPEIOHOCHOTO
IPOTPaMMHOTO 00eCIIeUeHUs], 3alUINATh IIEPCOHAIBHYI0 HH()OPMAITHIO
OT  HECaHKIMOHMPOBAHHOIO  JOCTyla M  €ro  IOCIJIEICTBUU
(pasrnamieHusi, MOAMEHBI, YTpaThl JAHHBIX) C Y4YETOM OCHOBHBIX
TEXHOJIOTMUYECKUX M COLMAIBHO-TICUXOJOTMYECKHX  aCIEeKTOB
UCTIONBb30BaHusl ceTd WHTepHeT (cereBas aHOHHMMHOCTb, IH(POBOI
clell, AayTeHTUYHOCTh CYOBEKTOB M  pPEcypcoB,  OIACHOCTb

BPEIOHOCHOTO KO/1a)

1.4

Pacnio3HaBaTh TMOMBITKM M NOPEAYNPEXJaTh BOBJIECYCHHE ce0sl U
OKpYXaloIMX B JAECTPYKTHUBHbIE W KPUMHUHAIbHbIE (OPMBI CETEBOM

aKTUBHOCTH (B TOM uucIie KHOepOyIIHHT, (DUITMHT)

ITo Teme «TeopeTnueckue OCHOBBI HH(OPMATHKID)

2.1

PaCKpHBaTL CMBICJI MOHSITHH «MOACIIb», «MOACIIMPOBAHUCH,
OIpCaACIIATL BHUJbI MOI[GJ'ICI\/'I, OLICHMUBATh aJCKBATHOCTh MOICIINU

MOJCIIMPYEMOMY O6’beKTy " OeJIsiM MOACIIMPOBAHUA

2.2

Hcnons3oBath Fpa(i)bl " JCPCBbA OJII MOACIIUPOBAHUA CUCTEM CETeBOM

¥ HePapXUIECKON CTPYKTYPhI, HAXOIUTh KpaTU4alIlniii myTh B rpade

[To TemMe «ANTOpUTMBI U IPOTPAMMHUPOBAHUE

3.1

Paz0uBaTh 3amaun Ha MOJ3a7au, COCTABIATH, BBIIOIHATH BPYUHYIO U
Ha KOMIIBIOTEpE HECIIOXKHBIE QJITOPUTMBI €  HCIOIB30BAHUEM
BETBJICHU, IUKIJIOB U BCIIOMOTATEJIbHBIX AJITOPUTMOB JUIsl YIIPABJICHUS

HUCIIOJTHUTCIISIMHA

3.2

CocTaBnaTh U OTJI@XHBaTh MPOTPAMMbl, pPEaATU3YIOUINE TUIIOBBIE




QITOPUTMBI  00paOOTKM  YHUCJIOBBIX  IOCJIEIOBATEIBLHOCTEH WM
OJTHOMEPHBIX YHCIOBBIX MAaCCHBOB (MMOMCK MaKCUMyMOB, MUHHUMYMOB,
CyMMBI WJIM KOJIMYECTBA DJIEMEHTOB C 3aJaHHBIMH CBOWCTBAMH) Ha
OJTHOM U3 SI3bIKOB mporpammupoBanus (Python, C++, Ilackanb, Java,

C#, llIxonbHbIM ANropuTMUYECKUN S3BIK)

ITo reme «HPpOPMAITMOHHEIC TEXHOJIOTHNY

4.1

BriOupats crmoco0 TmpeacTaBlIeHUS JaHHBIX B COOTBETCTBHH C
MOCTABJICHHOW 3ajadel (TaOyMIbl, CXeMbl, TpaduKH, AUArpaMMBbl) C
UCTIONB30BAHUEM  COOTBETCTBYIOIIUX  IMPOTPAMMHBIX  CPEJICTB

00pabOTKH TaHHBIX

4.2

Hcnons30BaTh 2JIEKTPOHHBIE TaOJMIBI 1T OOpaOOTKH, aHamu3a |
BI/I3yaJ'II/I3aI_[I/II/I YHUCJIOBBIX JaHHBIX, B TOM 4YHCJIC C BBIACICHHUCM
IUana3oHa TaONWIBl W yNOPSAJOYMBAHHEM (COPTHUPOBKOM) €ro

QJICMCHTOB

4.3

Co3maBaTh M NPUMEHATH B DJEKTPOHHBIX Tabmuuax (Gopmyibsl ams
pacué€ToB C HCMOIb30BAaHHUEM BCTPOCHHBIX apUPMETHUECKUX (YHKIUN
(cymmHpoBaHHE M TOACYET 3HAYEHUHM, OTBEYAIOIIUX 33JaHHOMY
YCIOBHIO, cpelHee apu(METHYeCKoe, IOUCK MAKCHUMalIbHOTO U
MUHHMAJIBHOTO 3HAYEHUS), AOCOIIOTHOM, OTHOCUTEIHHOM, CMEILIaHHOMH

ajzipecaruu
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Hcnonn3oBaTh OJICKTPOHHBIC Ta6J'II/IIII)I JUISA YHUCJICHHOI'O

MOZACIIMPOBAHUA B IIPOCTHIX 3a/lavdaXx U3 Pa3HbIX MPECAMETHBIX obnacreit




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaAHUSA

[udposas rpaMOTHOCTH

1.1

KowmmberoTep — yHUBepcallbHOE BBIUYMCIHUTEIBHOE YCTPOIMCTBO, paboTaroriee 1o
nporpamme. THUMBI KOMITBIOTEPOB: TMEPCOHAIBHBIE KOMITBIOTEPHI, BCTPOEHHBIE
KOMITBIOTEPBI,  CymNepKoMIbloTephl. MoOunbpHbIe  ycTpoiicTBa.  TexHHKa

0€30MMacHOCTH U TIpaBHJia Pa0OTH HA KOMITBIOTEpE

1.2

OcHOBHbIE KOMIIOHEHTHI ~KOMIIbIOTEpa W HUX Ha3HaueHwe. I[Ipoueccop.
OnepatvBHasT W JOJTOBPEMEHHasi MaMsATb. YCTPOMCTBA BBOJA M BBIBOJA.
CeHCOpHBII BBOJ, 1aTYUKU MOOWIBHBIX YCTPOMCTB, CPelICTBA OMOMETPUYECKON

ayTeHTH(UKAITNH

1.3

Hctopus pa3BuTHs KOMIBIOTEPOB M NporpammHoro otecrneuenus. Ilokonenus
KOMIIbIOTEpOB.  COBpEMEHHbIE  TEHIAEHIMM  Pa3BUTUS  KOMIIBIOTEPOB.
Cynepkomnbrotepsl. [lapannensasie Beruncienus. [lepcoHanbHbI KOMIBIOTED.
[Iporieccop u ero XapakTepUCTHKH (TaKTOBash 4acToTa, pa3psIHOCTB).
OrnepatuBHasa namsaThk. JloaroBpeMeHHast MaMsTh. Y CTPOMCTBA BBOAA M BBIBOJA.
O0BEM XpaHUMBIX JaHHBIX (ONEpaTUBHAS MAMATh KOMIBIOTEPA, )KECTKUHM TUCK U
TBEPAOTENIbHBII HAKOIMUTENb, IMOCTOSHHAs MaMATh cMapT(oHa) U CKOPOCTh

AO0CTYyIIa U1 pa3JIMYHbIX BUAOB HOCHUTENeH

1.4

[IporpammHOoe  oOecrnieueHue  KommbloTepa. [IpukmamHoe  mporpaMMHOE
obecrieueHue. Cucremnoe MIPOrpaMMHOE obecrieueHue. Cucremsl
nporpamMmMmupoBanus. [IpaBoBas oxpaHa mporpaMM W JaHHBIX. becnnaTHble U

ycI0BHO-0ecriaTHbIe mporpaMMbl. CBOOOIHOE TPOTPAMMHOE 0OECTICYeHUE

1.5

@aiinel 1 nanku (karanorn). Tumbl QaiinoB. CpoiicTBa (aiioB. XapakTepHbIe
pa3mepbl (aiioB pa3iIMYHBIX TUIIOB (CTpaHHUIA TEKCTa, JIEKTPOHHAs KHMWra,

dotorpadus, 3arMch NECHU, BUICOKJIHII, TTOTHOMETPAXKHBIN (HIIEM)

1.6

[Mpunmunsl moctpoeHust ¢aitnoeix cucreMm. llomHoe ums ¢aina (mankw,

katasiora). I[lyTh k (aitnny (mamnke, karaaory)

1.7

daiinoBeiii MeHeKep. PaboTa ¢ (daitmamu n mankamu (Katajoramu): CO3JIaHHE,

KOIIMPOBAaHUE, MEpeMeIleHe, MepeuMEHOBaHNEe U yAaleHue (aiijioB M Marok




(xaranoroB). [Touck ¢ainoB cpencTBamMu OneparmoOHHON CUCTEMBI

1.8

ApxuBanus n1aHHbIX. Mcronb30BaHne NpOrpaMM-apXruBaTOPOB

1.9

KommnbsrorepHble BUPYCHI U JpYrHe€ BPEAOHOCHBIE IIporpammsl. [IporpaMmsl uist

3allIUTBI OT BUPYCOB

1.10

O0benHeHNe KOMITbIOTEPOB B ceTh. CeTh MHTepHET. Beb-cTpanuiia, BeO-caiT.
Crpykrypa anpecoB BeO-pecypcoB. bpaysep. IlouckoBeie cucremsbl. Ilouck
nH(pOpMallMd TO KIIOYEBBIM CJIOBaM W TO u300paxeHuro. JlocToBEpHOCTH

uHpopManuu, noryueHHoi u3 MHTepHeTa

1.11

CoBpeMeHHbIE CEPBUCHI HHTEPHET-KOMMYHHKALUI

1.12

CerteBoii 3THKET, 0a30BbIe HOPMBI HH(POPMAITMOHHON 3TUKH U IpaBa Mpu padorte

B cetu MuTtepHet. CtpaTeruu 6e3omacHoro noseaeHus B Miurepuere

Teopernueckre OCHOBBI HH()OPMATHKH

2.1

WNudopmanus — 0JHO U3 OCHOBHBIX TOHSTHIA COBpeMeHHOH Hayku. MHpopmanms
KaK CBE/IEHUs, NpeJHAa3HAYCHHbIE AJIS BOCIPUATHS YEJIOBEKOM, M MHpOpMaLus

KaK JaHHbIe, KOTOPbIe MOTYT OBITh 00pab0OTaHbl AaBTOMAaTU3UPOBAHHOM CHCTEMOM

2.2

I[I/ICerTHOCTL JaHHBIX. B03MOXHOCTL OIHMCaHUSI HCTIPCPBIBHBIX 00BEKTOB H
IpoHeCcCOB € MOMOIINBIKO JUCKPETHBIX JaHHBIX. HH(bOpMaHI/IOHHBIe IIponeCcChl —

MIPOLIECCHI, CBS3aHHBIE C XPAHCHUEM, TIPE0Opa30BAHUEM U MepeIadueii TaHHBIX
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CumBon. Andasur. Momsocts andasura. PaznooOpasue s36IKOB U aj(aBUTOB.
EctectBennbie u (opManbHble SI3bIKH. AJ(GaBUT TEKCTOB HA PYCCKOM SI3BIKE.
JBonunblii andasur. KonndecTBo BCEBO3MOXKHBIX CIIOB (KOIOBBIX KOMOWHAIIHIA)
(uKkcupoBaHHOW [UIMHBI B JBOMYHOM aidasute. I[IpeoOpazoBanue mr000TO
andaButa Kk JBOUYHOMY. KOMMYECTBO paznMuHBIX CIOB (PMKCUPOBAHHOM JUIMHBI B

andapuTe onpeaenEéHHON MOIIIHOCTU
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KOI[I/IpOBaHI/Ie CHMBOJIOB OJJHOTI'O aﬂ(i)aBI/ITa C IMIOMOIIIBIO KOJOBBIX CJIOB B IPYIrOM

aH(I)aBI/ITe, KoaoBas Ta6J'II/II_Ia, JACKOAUPOBAHUC

2.5

[[BOI/I‘IHHﬁ KOA. HpeI[CTaBJIeHI/Ie JAAaHHBIX B KOMIIBIOTEPEC KaK TCKCTOB B

JBOMYHOM aJi(haBUTE

2.6

NudopmannoHHblii 00bEM NaHHBIX. BUT — MUHUMaNbHAs €MHUALIA KOJIMYECTBA

nH(popMaIu — IBOMYHBIN pa3psia. bait, kunobaiT, MmeradanT, rurabanT

2.7

CkopocTp Tepenauyd JaHHBIX. EJWHWIBI CKOPOCTH Tepeaadydl  JIaHHBIX.

Hckaxenne nHpopMauu npu nepeaayde

2.8

KoaupoBanue texcroB. PaBHoMmepHbIi kon. HepaBHoMepHblii koz. Konnmpoka

ASCII. Bocemubutnbie komupoBku. llomstue o xomupoBkax UNICODE.




JlekonupoBaHue  COOOIEHUH C  HCIOJIb30BAHUEM  PAaBHOMEPHOIO U

HepaBHOMEpHOro koja. MHpopmaionHslii 00bEM TekcTa

OOmiee mnpencrtaBieHue O LUGPOBOM MPEJICTABICHUHM AayAHOBU3YaJbHBIX U

2.9 Ipyrux HenpepblBHbIX JaHHbIX. KoaupoBanue 1Beta. L[BeToBbie Mopemnu.
Mopnens RGB. I'myOuna xoauposanust. [laautpa
PactpoBoe u BekTOopHOE mpeiacTaBieHne wuzoOpaxkeHuil. Ilukcens. OreHka
2.10 uHpOpMAIMOHHOTO  00BEMa  rpaduyecKkMx  JTaHHBIX  JUIsI  PAacTPOBOTO
HM300paKeHUS
KonupoBanue 3Byka. PazpsgHocTe M yacTtoTa auckperu3auuu. KommdecTBo
2.11 KaHanoB 3amucu. OIleHKa KOJMYECTBEHHBIX IapaMETPOB, CBS3aHHBIX C
MIpe/ICTaBJICHUEM U XpaHEHUEM 3BYKOBBIX (hailioB
3 NudopmManmoHHbIe TEXHOIOTHH
31 TexcToBble TOKYMEHTHI M UX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHuua, ab3all, CTpoka,
' CJIOBO, CUMBOJ)
12 TexkcToBBIi mpolleccOp — HMHCTPYMEHT CO3JaHUs, pEJaKTUPOBaHUS U
' ¢dopmarupoBanus TekctoB. [IpaBuna Habopa TeKcTa
PenaktupoBanue Tekcta. CBolictBa cumBOioOB. [lpudr. Tunsl mpudpTos
13 (pyOnensle, ¢ 3aceykamMu, MOHOIIMpUHHBIE). [lodykKupHOE U KypCHBHOE
' Hadyepranue. CBoiicTBa a03aleB: TpaHHIBI, a03aI[HBIA OTCTYI, WHTEPBAII,
BbIpaBHUBaHKE. CTujeBoe (hopMaTupoBaHue
34 CrpykTtypupoBanue HMHPOpMAMM C TIOMOIIbIO CHUCKOB U  TaOmuIl.
' MHoroypoBHeBble criucku. JloGaBieHne Tabauil B TEKCTOBbBIE JOKYMEHTHI
35 BceraBka u300pakeHHMiI B TEKCTOBbIE JOKyMEHThl. OOTekaHue H300paKeHUH
' TeKCcTOM. BiiltoueHre B TEKCTOBBIA JOKYMEHT IMarpaMM u Gopmyi
16 [lapameTpsl cTpaHulbl, Hymepauusi crpaHull. JloGaBieHHe B JOKYMEHT
' KOJIOHTUTYJIOB, CCBUIOK
[IpoBepka mpaBommcanusa. PacctaHoBka mepeHocoB. ['00coBoil BBOA TeKcTa.
3.7 OnTnueckoe pacrno3zHaBanue Tekcra. KommnbroTepHslil nepeso. McnonaszoBanue
cepBHCOB ceTH MHTepHeT 11t 00paboTKH TeKcTa
18 3HaKOMCTBO ¢  rpaduyeckuMu  peAakTopamu. PacTpoBble  pUCYHKH.
' Hcnonp3oBanue rpaduyeckux MPUMHTHBOB
Onepanyu penakTHpoBaHUsI TpadUUECKHX OOBEKTOB, B TOM YHCIE ITH(PPOBHIX
3.9 dortorpadmii: M3MEeHeHUE pazMepa, oOpe3Ka, IMOBOPOT, OTPaXEHHe, padoTa C

obnactaMu (BBIJCTICHUE, KOIMPOBAHUE, 3aJIMBKA I[BETOM), KOPPEKIMS IIBETa,




SIPKOCTH M KOHTPACTHOCTH

3.10

BextopHas rpaduka. Co3naHue BEKTOPHBIX PHUCYHKOB  BCTPOCHHBIMHU
CpeACTBaMHU TEKCTOBOTO IMpolleccopa WIM JAPYTHMX IMporpamm (IPHIIOKEHUH).

JloGaBieHre BEKTOPHBIX PUCYHKOB B JIOKYMEHTbI

3.11

[ToxaroroBka MynbTUMEeNUUHBIX mpe3eHTanuil. Crnaiin. JloOGaBieHne Ha Cliaij

TCKCTAa U I/1306pa)KeHI/II7L PaboTa ¢ HECKOJIBKMMU CﬂaﬁﬂaMH

3.12

JloGaBrieHne Ha claiij] ay TMOBU3YaJbHBIX JaHHBIX. AHUMaIHs. [ UTIepCChUTKH

8 KUIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

1

Teoperuueckre 0OCHOBBI UH()OPMATHKH

1.1

Heno3uimoHnHble ¥ MO3UIMOHHBIE CHCTEMBI cuucieHus. Andasutr. OCHOBaHHE.
Pa3Bépuyras ¢opma 3ammcu uucna. IlepeBoq B JECATUUHYIO CUCTEMY YHCEIl,

3aIlIMCAHHBIX B APYI'HX CUCTCMAX CHHUCIICHHA

1.2

PumMckas cucrema cuuciieHus

1.3

JBonunas cucrema cuucienusd. [lepeBon nensix yucen B npenenax ot 0 no 1024
B ,Z[BOI/I‘-IHyIO CI/ICTeMy CUHUCIICHUSL. BOCLMepI/I‘-IHaSI CUCTCMA CUHUCIICHUSL. HepeBOI[
YuCceJl M3 BOCBMEPUYHON CHUCTEMBI B JBOMYHYIO U JCCATUYHYIO CUCTEMBI H
obparno. IllectHangmarepuunas cuctema cumcieHus. I[lepeBon uyucen wu3
MIECTHAAATEPUYHON CHUCTEMBI B JIBOMYHYIO, BOCBMEPUUYHYIO H JCCATHYHYIO

CHCTEMBI U 00paTHO

1.4

ApI/I(l)MeTI/I‘{eCKI/Ie ornecpanuru B JIBOUYHOM CHCTEME CUMCICHUS

1.5

Jlornueckue  BbICKa3bIBaHMs.  Jlormueckue  3HA4YEHUS  BBICKA3bIBAHUM.
OneMeHTapHble U COCTaBHBIE BbICKa3bIBaHUA. Jlormyeckue omnepaunuu: «m»
(KOHBIOHKIMS, JOTMYECKOE YMHOXXEHUE), «WIN» (IU3BIOHKIMS, JOIMYECcKoe
CIIOKEHHE), «HE» (Jlorndyeckoe orpulianue). [IpuoputeT noruueckux onepauui.
OmnpeneneHue HMCTUHHOCTH COCTAaBHOTO  BBICKA3bIBAHMsSI IIPU  H3BECTHBIX

SHAYCHHUAX HCTUHHOCTU BXOAAIIUX B HECTO SJICMCHTAPHBIX BBICKa3bIBaHUH

1.6

Jlornueckue BoIpaskeHus. IIpaBuia 3anucu gorudeckux BelpaxkeHui. Ilocrpoenne

Ta6J'II/ILI HCTUHHOCTH JIOTHYCCKHUX BBIpa)KeHI/Iﬁ

1.7

Jlormueckue 31eMeHThl. 3HAKOMCTBO C JIOTHUYECKUMH OCHOBaMH KOMIIBIOTEPA

ANTOpPUTMBI U IPOTPAMMHPOBAHHE

2.1

IlonsiTne anropurma. lVcnonHWTENW alIropuTMOB. AJTOPUTM Kak IUIaH




YHpaBJICHUA UCIIOJITHUTEIICM

2.2

CgoiictBa anroputma. CriocoObl 3aMucu anropuTMa (CIOBECHBIN, B BHIE OJOK-

CXEMBI, IPOrpaMMa)

2.3

AnroputMuueckue KOHCTpYKIMHU. KoHCTpykums «ciegoBaHue». JIMHEHHBIN
anroput™M.  OrpaHUYeHHOCTh  JUHEHWHBIX  AJITOPUTMOB:  HEBO3MOXHOCTh
MPEyCMOTPETh 3aBUCUMOCTD OCJIEIOBATEILHOCTH BHITIONHAEMBIX AEHCTBHIA OT

HUCXOOHBIX JaHHBIX
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KoHCTpyKIlMs «BETBIEHUE»: TONHAS W HEmonHas (OpMbl. BEIOTHEHHE U
HEBBITNOJIHEHNUE YCIOBHs (MICTUHHOCTH U JIOXKHOCTh BbICKa3biBaHus). [IpocTeie u

COCTaBHLIC YCJIOBUSA

2.5

KoHcTpykuusa «IOBTOpEHHE»: LHUKIBI C 3aJaHHBIM YHCIOM IIOBTOPEHHH, C

YCJIIOBUEM BBINIOJIHCHUA, C nepeMeHHoﬁ OUKJIa

2.6

PazpabGoTka mms ¢GopMambHOTO WCTHOJHUTENS alrOpUTMa, MPUBOISIIETO K
TpeOyeMoMy pe3yibTaTy NpU KOHKPETHBIX MCXOJHBIX JaHHBIX. Pa3zpaboTka
HCCJIIOXKXHBIX QJITOPUTMOB C HCIOJB30BAHUEM LHUKIIOB U BETBJICHUN JJISL
yopapieHus: (GOpMardbHBIMU  HUCHOTHUTENSMU. BBIMOIHEHHE aIropuTMOB

BPYUYHYIO U Ha KoMmIbioTepe. CUHTaKCHYeCKUe U JIorhyeckue omuoku. OTKa3bl

2.7

SAzpik  mporpammupoBanus  (Python, C++, Java, C#, IlIkonbHbIid
Anroputmuyeckuit  f3pik). CucremMa mnporpaMMHpPOBAHUS: PEAAKTOpP TEKCTa

IIPOrpamM, TPAHCIATOP, OTIIATUUK

2.8

HepeMeHHaﬁ: THUII, HMA, 3HA4YCHHC. ]_IGJ'IBIG, BCHICCTBCHHLIC W CHMBOJIBHBIC

MEPEMCHHBLIC

2.9

Omneparop mnpucBauBaHusA. Apu(METHYECKHE BBIPAXKEHHUS U TMOPAIOK HUX
BbIYMCIIeHHs. ONepalvy ¢ [eJIbIMUA YUCIAMU: LIEJIOYUCICHHOE JIEJIEHUE, OCTATOK

oT nenenus. [IpoBepka AeIMMOCTH OJTHOTO 1IEJIOTO YKCiia Ha APYTroe

2.10

BerBnenus. CocTaBHble YycClOBHUSA (3allUCh JIOTMUECKHUX BBIPAKEHUH Ha
M3y4aeMOM S3bIKE ITporpaMMupoBaHus). HaxoxneHne MuHUMyMa 1 MakCUMyMa
U3 IBYX, TPEX M YETBIPEX uncell. PeleHne KBagpaTHOrO ypaBHEHUS, UMEIOILETO

BCIICCTBCHHBIC KOPHU

2.11

I[I/IaJ'IOFOBaH OTJIalKa IporpaMm: MmomaroBO€ BbIIIOJIHCHHUE, IIPOCMOTP 3HA4YCHUI

BCJINYHH, OTJ'Ia}IOLIHBII\/'I BBIBO/, BI)I60p TOYKHU OCTaHOBa

2.12

[Mukn ¢ ycnoBueMm. Anroput™m EBKinia A HaxoxaeHUsI HAaMOOJIbIIEro 001ero
JIETIUTEINS IBYX HAaTypalbHbIX yKcen. Pa30neHune 3anmucu HaTypalbHOTO YHCIiIa B

MO3UIIMOHHON CHUCTEME€ C OCHOBaHHUEM, MEHBIIUM WIH paBHbIM 10, Ha




OTJIeIbHbIE ITUPPbI

2.13

[{ukn ¢ mepeMeHHON. ANTOPUTMBI MPOBEPKHU JIEIUMOCTH OJHOTO LENIO0ro Yucia

Ha JIpyroe, MPOBEPKHU HATYyPAIbHOIO YUCJIa HA IPOCTOTY

2.14

OO0paboTka CHUMBOJIBHBIX JaHHBIX. CHMBOJIBHBIC (CTPOKOBBIC) IMEPEMEHHBIE.
[TocumBonbHas 00paboTka cTpok. [loacy€r 4yacTOTHl MOSBICHUS CUMBOJA B

ctpoke. Berpoennbie GyHKIuM 111 00pabOTKU CTPOK

2.15

OmnpeneneHre BO3MOXHBIX pPe3yJbTaToOB pabOThl alroputMa MHpH 3aJaHHOM
MHOKECTBE BXOJHBIX JaHHBIX, OMNpPE/IEICHUE BO3MOXKHBIX BXOJIHBIX JIaHHBIX,

MPUBOJAIINX K JAHHOMY PE3yJIbTaTy

9 KUIIACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUSA

Hudposas rpaMoTHOCTH

1.1

I'mobGansHas cers Mutepuer. [P-ampeca y3ioB. CereBoe XpaHEHHE IaHHBIX.
MeTop! MHIUBUAYAIEHOTO U KOJUIEKTHBHOTO pa3MeNIeHUs] HOBOW WH(GOpMAIIHH B
Wntepnere. bonbiie paHHble (MHTEPHET-JAaHHBIE, B YACTHOCTH JIaHHbBIE

COLIMATIbHBIX CETEH)

1.2

[Monatue 00 wuHOpMAIIMOHHON O€30MacHOCTH. YTPO3bl HH(POPMALMOHHOM
0€30MacHOCTH MPU paboTe B TJIOOATBHON CETH U METOJBI MPOTHBOACHUCTBHUS UM.
[IpaBuna Ge30macHON ayTeHTH(PHUKAIMU. 3alluTa JUYHOH WH(POpPMAIMU B CETH
Nurepuer. be3zomacHeie cTpareruu ToBeleHHss B ceTw  VIHTepHerT.
[IpenynpexxaeHne BOBICYEHUS B JECTPYKTHBHbIE U KPUMMHAIbHBIE (DOPMBI

CETEeBOM aKTUBHOCTH (KHMOEpOYJIITUHT, (PUIIMHT U ApyTHE POPMBI)

1.3

Bunsr pestensHoctn B MHTepHETe. MHTEpHET-CEPBUCH: KOMMYHHKAIIMOHHBIC
CepBHUCHI (1MoUTOBast CiIyk0a, BUACO-KOH(EPEHI-CBSI3b U JAPYTHE), CIIPABOYHBIC
CIykObl (KapTbl, paclUCaHUS W JpyrHe), MOHCKOBBIE CIYXKObI, CITykKObI
OOHOBJICHHS MpPOrpaMMHOI0 obecredeHuss U Jpyrue ciyx0bl. CepBHUCHI
rocymapcTBeHHbIX  ycuyr. OOmaunple XpaHwimima jgaHHbIX. Cpencrtsa
COBMECTHOM  pa3palboTKu JOKyMeHTOB (oHmaiiH-o¢wucsl). Ilporpammuoe
o0OecrieueHne Kak BeO-CEpBHC: OHJIAfHOBbIE TEKCTOBbIE M TpaduyecKue

PCOAaKTOPLI, CPCAbI pa3pa60TKH nporpamm

TeOpeTI/I‘-IeCKI/Ie OCHOBBI I/IH(I)OpMaTI/IKI/I

2.1

Mogenb. 3amauyu, pemraeMmbie ¢ MOMOINBI MozenupoBaHus. Knaccudukarumum




monenel. MarepuanbHble  (HaTypHble) UM HHQOPMAIMOHHBIE  MOJEIH.
HemnpepeiBHble U auckpetHble moaenu. Mmuraunonnsle monenu. Hrpossie
mogenu. OneHKa COOTBETCTBHS MOJEIU MOJEIHPYEMOMY OOBEKTY U LENSIM

MOACIINPOBAHUA

2.2

Tabnnunsie MOJCIIN. Ta6nnua KaK IIpEaACTaBJIICHUC OTHOIICHUA
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ba3pr mamHBIX. OTOOp B TabmHIE CTPOK, YAOBJICTBOPSIOIIMX 3aJIaHHOMY

YCIIOBUIO
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I'pad. Bepmmna, pebpo, myTs. OpHUEHTHPOBAHHBIE W HEOPUCHTHPOBAHHBIC
rpade. JlnmuHa (Bec) peOpa. BecoBas marpuma rpada. [JnuHa myTtH Mexmy
BepmrHamMu rpada. [Touck ontumansHOro MyTH B rpade. HauanpHas BepmnHa
(MCTOYHMK) W KOHEYHas BepliMHa (CTOK) B OpPHUEHTUPOBAHHOM rpade.

Brruncenue KoanuecTBa myTeil B HAIIPaBICHHOM allUKIMYECKOM rpade

2.5

Hepeso. Kopenb, BepimHa (y3en), JqucT, pedpo (myra) gepeBa. Beicota aepesa.
[Mognmepeso. Ilpumepsl wucmons30BaHUS JiepeBbeB. [lepebop BapHaHTOB C

IMMOMOIIBIO I€PECBa

2.6

[lonsTe MaremMaTMdyeckoM MOZAENU. 3ajadyd, peulaeMble ¢ OMOUIbIO
MaTe€MaTHYECKOTO (KOMIIBIOTEPHOTO) MOJEIINPOBAHUS. Otnuune
MaTEeMaTUYECKOM MOJEIM OT HaTypHOM MOJIeIM M OT  CJIOBECHOIO

(MTepaTypHOro) OomMcaHus 00bEKTa

2.7

OTaInsl KOMIIBIOTCPHOTO MOJACIMPOBAHHA: IIOCTAHOBKA 3aaa4du, IIOCTPOCHUC
MaTeMaTH4eCKOM MOACIN, IIporpaMmMHas peain3anysi, TCCTHUPOBAHUC,
IMPOBCACHHUEC KOMIIBIOTCPHOI'O OKCICPUMCHTA, aHAJIMW3 €ro pce3yjabTaTos,

YTOYHCHHUEC MOJCIIN

AJTOPUTMBI U IPOTPAMMUPOBAHHE

3.1

Pa3Ouenue 3amaunm Ha moxzamavyr. CocTaBieHHE aJITOPUTMOB M IIPOTpaMM C
WCIIOJIb30BAHUEM BETBJICHHM, LMKJIOB M BCIIOMOTaTENIbHBIX QJITOPUTMOB [Tt

YHpaBJICHUA UCIIOJIHUTEIIEM HIIN APYTUMHA UCIIOJIHUTCIAMU

3.2

Tabnuunble BenmuuuHbl (MaccuBbl). OnHoMmepHble MaccuBbl. CocTaBlieHHE U
OTNaJIKa TPOrpaMM, pPEATU3YIONIMX THUIOBBIE  aJITOPUTMBI  00PaOOTKHU
OJTHOMEPHBIX UYHCIIOBBIX MACCHBOB, HAa OJHOM U3 SI3BIKOB MPOTPAMMHPOBAHMS
(Python, C++, Ilackanb, Java, C#, lllkonbHblii AnroputMudeckuit S3bIK):
3aI0JIHEHNE YHCJIOBOTO MACCHBA CIIyYaWHBIMH YHCIaMU, B COOTBETCTBUHU C
dbopMynoit win myTéM BBOJA YHCEN, HAXOXKJIEHUE CYMMBI JIEMEHTOB MAacCHUBa,
JIMHEWHBIN TTOMCK 3aIaHHOT0 3HAUEHHS B MacCHBE, ITOJCUET SIIEMEHTOB MAacCHBa,

YAOBJICTBOPAIOIIUX 3aIaHHOMY YyCJI0BHUIO, HaXO0XICHUC MHHHMAaJIbHOI'O




(MakcuMmanbHOro) 3nemMeHTa MaccuBa. CopTupoBKa MaccuBa
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OO0paboTka TOTOKAa MAaHHBIX: BBIYHUCICHHWE KOJIMYECTBA, CYMMBI, CpPEIHETO
apu(pMETHYECKOro, MHUHUMAJIBHOIO M MAaKCHUMaJbHOTO 3HAYEHUS 3JIEMEHTOB

MMOCJICAOBATCIIbBHOCTHU, YAOBJIICTBOPAIOIMUX 3aJaHHOMY YCIOBUIO

3.4

VYnpasnenne. Curnan. O6paTtHas cBs3b. [lomyueHrne CHTHAIOB OT IH(PPOBBIX
JIaTYNKOB (KAacaHMs, pacCTOSHHUS, CBeTa, 3Byka u apyroro). [Ipumeps
HCIIOJIb30BaHUA  IMPUHIUIIA 06paTHOI71 CBA3M B CHUCTEMax  YIIPaBJICHUA
TEXHHYECKHMH yCTPOMCTBAaMHM, B TOM dHciIe B poOoToTexHuke. [Ipumeps
POOOTH3NPOBAHHBIX CUCTEM (CHCTEMa YIPABICHUS JIBUKCHUEM B TPAHCIIOPTHOM
cHCTeMe, CBapouyHasl JIMHUS aBTO3aBOJA, ABTOMATH3MPOBAHHOE YIIPAaBICHUE
OTOIUICHMEM JIOMa, AaBTOHOMHAs CHUCTeMa YIpPaBJIEHHUS TPaHCHOPTHBIM

CPEIICTBOM U JPYTHE CUCTEMBI)

HNudopmaninoHHbIe TEXHOJIOTUN

4.1

[Tonsitne 00 S7EKTPOHHBIX TabiuIax. TUMBI JaHHBIX B SYEHKAX 3JIEKTPOHHOM
tTabnuiel. PenaktupoBanue u GpopmaTupoBanue tadnuil. Berpoenusie GyHKINN
JUISl TIOUCKAa MaKCMMyMa, MUHUMYMa, CyYMMBI U CPEIHETO apu(pMETHYECKOTO.
CopTupoBKa JaHHBIX B BBIJCICHHOM auana3oHe. IlocTpoeHue auarpamm
(rucTorpamma, KpyroBas AuarpamMma, ToueyHas auarpaMma). BpiOop Tuna

AuarpaMMbl

4.2

[Ipeo6pazoBanue popmyn npu kKomupoBaHuu. OTHOCUTENbHAs, aOCOMIOTHAS U

CMCUIaHHasg aapecanuns

4.3

VYcoBHbBIE BBIUUCIEHUS B 3JEKTPOHHBIX Tabnuuax. CyMMuUpoBaHHE U MOJACUET
3Ha4eHUH, OTBEYAIOIIUX 3aJaHHOMY YycioButo. OOpaboTka OosbIIMX HAaOOpOB

JaHHBIX. YucaeHHoe MOZACIIMPOBAHUC B SJICKTPOHHBIX Ta6n1/1uax

4.4

Pone nHMOPMAIIMOHHBIX TEXHOJOTHHA B Pa3BUTHH SKOHOMUKH MHpa, CTPaHBHI,
peruona. OTkpbIThle oOpa3oBaTenbHble pecypchl. [Ipodeccuu, cBsizaHHble ¢
UHPOPMATUKOM W  HMH(POPMAIMOHHBIMH  TEXHOJOTHSIMH:  BeO-AM3aiiHep,
OPOrPaMMUCT,  pa3paboOTYMK  MOOWJIBHBIX  IPUJIOKEHUH, TECTUPOBIIUK,
ApPXUTEKTOp MPOrpPaMMHOI0 OOECTEeUeHHs, CIEIHATUCT 0 aHATU3y JaHHBIX,

CUCTEMHbIN aJIMUHUACTPATOP




IMPOBEPSIEMBIE HA OI'D 11O UH®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon

MPOBEPSEMOro

TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUSA K NPEAMETHBIM pe3yJibTaTaM
0a30BOTr0 YPOBHSI OCBOEHHUSI OCHOBHOII 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 0011ero odopasopanust Ha ocHose ®T'OC

1

3HaTh (MTOHUMATBH )

1.1

Bnanenne OCHOBHBIMM TOHATHAMH: HMH(pOpManus, Tepeaya,
XpaHeHue U o0paboTka WHpOpPMAILUHU, AITOPUTM, MOJENb, IU(POBOI
OPONYKT W WX HCHOJB30BAaHME JUISI pPEIIeHHS Y4eOHBIX W

MPaKTUYCCKUX 3ala4d

1.2

B.HaIICHI/IC MOHATHUAMU: BbICKA3bIBAHUC, JIOTHMYCCKAd oOncpanusd,

JIOTUYCCKOC BBIPAKCHUC

Ymern

2.1

YMeHne omnepupoBaTh EAMHUIAMH HW3MEPEHUs HH(GOPMAIHOHHOTO

00BEMa u CKOpPOCTH nepeaain JaHHbIX

2.2

YMeHue 3anuchiBaTh M CpaBHHMBATh Iienble yuciaa oT 0 mo 1024 B
Pa3IMYHBIX TO3UIIMOHHBIX CUCTEMAX CUMUCIEHUSI C OCHOBAHUSIMHU 2, &,

16, BBIIIOJIHATD apI/I(bMeTI/I‘{eCKI/Ie ornepanv Haal HUMHU
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YMeHHne KOoaupoBaTh M JEKOJUPOBATh COOOIICHHS IO 3aJaHHBIM
npaBujiaM; TMOHMMAaHUE OCHOBHBIX IPUHIMUIIOB  KOAUPOBAHMS

“H(pOpMaIK pa3TuIHON MPUPOJIBI: TEKCTOBOM, rpad)UueCcKOM, ay 1o
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VMenne 3almcBIBaTh JOTHUECKHUE BBIpAXCHUA C HCIIOJIB30BaAHUEM
AU3BIOHKIMHY, KOHBIOHKIIMU W OTpULAHHA, OIPCACIIATL UCTUHHOCTH
JJOTHYCCKHX BBIpa)KeHPIfI, €CJIM HU3BCCTHBI 3HAYCHHSA HNCTUHHOCTH
BXOAAIIHUX B HCTO MCPEMCHHBIX, CTPOUTH Ta6.HI/II_U>I HUCTUHHOCTHU IJI4
JJOTHYECKHX BBIpa)KCHHﬁ; 3alMUCbIBATh JIOTHYCCKUEC BBIPAXKCHUSA Ha

HU3Yy4aCMOM A3BIKC ITPOrpaMMHUPOBAHUSA

2.5

YMeHue CcoCTaBisITh, BBIIOJIHATH BPYYHYIO M HAa KOMIIBIOTEpE
HECJIOXKHBIE ~ QJITOPUTMBl Ui YHOPABICHUS  HMCIOJHUTEISIMU
(Uepenamika, YepTE&KHUK M Jpyrue); co3AaBaTh M OTIAXKUBATh
MIPOrpaMMbl Ha OJIHOM M3 S3bIKOB IporpammupoBanus (Python, C++,

IMackans, Java, C#, [lkonpHbIE AnNTOpUTMHUYECKUN  SI3BIK),




peanu3yIore HECI0KHBIC AITOPUTMBI 00PaOOTKH YUCITOBBIX TaHHBIX
C WCIOJIb30BaHMEM ILIMKIIOB U BETBJICHUN; YMEHUE pa30OHBaTh 3aJauu
Ha mnmoJa3ajgavu, UCIO0JIb30BaTb KOHCTAHTBI, ICPEMEHHBIC U BBIPAKCHUA
pPa3NMYHBIX  TUOOB  (YHCIOBBIX, JIOTUYECKUX, CHUMBOJBHBIX);
AHAJIIN3UPOBATH HpCI[J'IO)KGHHI:Iﬁ AJITrOpUTM, OIPEACIIATh, KaKHuc
pe3yabTaThl BO3MOXXHBI IPU 33aJaHHOM MHOXECTBE HCXOJHBIX

3HAYEHUH

2.6

YMeHue 3anmucaTh Ha HM3y4aeMOM  S3BIKE IPOrPaMMHUPOBAHMS
aJITOPUTMBI IIPOBEPKU JEIMMOCTH OJHOIO LEJIOr0 YHUCiIa Ha JAPyroe,
[IPOBEPKU HATYypaJIbHOTO YHCJIa Ha MPOCTOTY, BblAeNeHUS Lupp u3
HAaTypaJIbHOIO0 4YHUCJIA, IOUMCK MAaKCUMyMOB, MHHMMYMOB, CYyMMBbI

YHCJI0BOH ITOCIEI0BATCILHOCTH

2.7

Brnanenne yMeHueM OpHUEHTHUPOBATHCS B HEPAPXUUYCCKOU CTPYKTYpeE
(haiioBoil cucTeMbl, paboTaTh ¢ (PailIoBON CUCTEMOM MEPCOHATIBLHOTO
KOMITBIOTEpa C UCIONb30BaHUWEM rpadudeckoro wuHTepdeiica, a
MMEHHO: CO3/aBaTh, KONUPOBaTh, IEpeMellaTh, MePEeUMEHOBHIBATH,

yIAIATh ¥ apXUBUPOBATH (Daiiiibl U KaTanoru

2.8

B.HaIICHI/IC YMCHUSAMU U HABBIKAMHU HCIIOJIb30BAHUA I/IH(i)OpMaI_II/IOHHBIX
U KOMMYHUKAIIMOHHBIX TEXHOJIOTHI AJId  TIOMCKA, XpPaHCHUA,

00paboOTKH M Mepeadn ¥ aHaJIKu3a Pa3IndHbIX BUIOB HH(OpMAIH

2.9

YMeHnue BeIOHpaTh CIIOCOO MPeICTaBICHHS JAaHHBIX B COOTBETCTBHUH C
MOCTaBJICHHOM 3amayeit (Tabnuibl, CXeMbl, rpaduKu, AUArPaMMBbI) C
WCIMOJb30BAHUEM  COOTBETCTBYIOLMX  NIPOrPAMMHBIX  CPEJCTB

00pabOTKH TaHHBIX

2.10

YMmenue ¢opmanuzoBaTb U CTPYKTypHUpOBaTh  HH(OpMAIHIO,
WCTIONB3Ysl OJEKTPOHHBIE TaONHIBl Uisi OOpaOOTKH, aHaiu3a |
BU3yaJIM3allMd YHUCJIOBBIX JIAHHBIX, B TOM YHCIE C BBIJCICHHEM
quamna3oHa TaOMWIbl U yHOPSAOYMBAHHEM (COPTUPOBKOW) €ro
3JIEMEHTOB; YMEHHUE MPUMEHSTH B JIEKTPOHHBIX TaOmuIax Hopmysibl
JUIs  pacu€ToB C  HUCIOJIB30BAaHMEM  BCTPOEHHBIX  (YHKIUH,
a0COJIFOTHOM, OTHOCUTEILHOM, CMEIIIAaHHOM aJpecalliy; UCIOIb30BaTh
AJICKTPOHHBIC TAOJUIIBI TSI YMCICHHOTO MOJCIMPOBAHUS B MPOCTHIX

3a/1auax M3 pa3HbIX MPEIMETHBIX 00acTen




INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, ITPOBEPAEMBIX HA OI'D
IO HTH®OPMATHUKE

Kon

IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS

[udposasi rpaMOTHOCTH

HiHPar###1.1

@aitnel 1 manku (katanoru). IlpuHUUOBL MOCTpoeHHs (ailIoBBIX
cucreM. [lonnoe umsa daiina (manku). [yt k daiiny (nanke). Pabota ¢
GdaiimaMi W KaTtaJoraMH CpEJICTBAMH OMNEPAIMOHHOW CHCTEMBI:
CO3/1aHKE, KOIIMPOBAHUE, NIEPEMEILIEHUE, IEPEUMEHOBAHUE U YJAJIICHNE
¢daitnoB u manok (karaioros). Tumbl (aiinos. CBoiicTBa ¢aiinos.
@aiinoselii MeHemxkep. [lowck (aiinoB cpeacTBaMu OneparmoHHON

CHUCTCMBI

1.2

O6benunenne komnbioTepoB B ceTb. Cetb NHTepHeT. Beb-cTpanuna,
BeO-caift. CTpykTypa azapecoB BebO-pecypcoB. bpayzep. Iloumckosie
cuctembl. [louck wHpOpMAIMKM TO KIOYECBBIM CJIOBaM U TI0
nzoOpaxenuro. JloctoBepHocTs uHGOpMAIUKU, TOITYYSHHOH U3

Nurepuera. [P-anpeca y310B. CeTeBoe XpaHEHHUE JTaHHBIX

Teopernueckne 0OCHOBBI HH(OPMATHKH

2.1

JIMCKPETHOCTh JAAaHHBIX. BO3MOXXHOCTh OMNHMCAaHUS HENPEPHIBHBIX
00BEKTOB U MPOLIECCOB C MOMOIIBIO TUCKPETHBIX JTaHHBIX.

CumBon. Amndasur. MomHocTs andaButa. J(BoWuHBIA andaBuT.
KonmnyecTBO ~ BCEBO3MOXKHBIX  CJIOB  (KOJOBBIX  KOMOWHAIIHIA)
¢dbukcupoBaHHONW JMWHBI B JBOMYHOM aindasure. [IpeoOpazoBanue
moboro andaButa K JABOMYHOMY. KoauuecTBO pas3IUYHBIX CJIOB
(UKCUPOBaHHOM [UIMHBI B aJihaBUTE ONpPEAeTEHHON MOIIHOCTH.
KoaunpoBanue cumMB0IJIOB 0AHOTO ajidaBUTa C MOMOIIBIO KOJIOBBIX CJIOB
B Ipyrom angasuTe, KojoBas Tabiuma, qexoaupoanue. Konuposanue
TekcToB. PaBHOMepHBIN koA. HepaBHoMepHbIit koa. Koguposka ASCII.
Bocemubutabie konupoBku. Ilonstue o xomupoBkax UNICODE.
JlexoqupoBaHWe COOOIICHWA C HCIOJIb30BAHHEM PAaBHOMEPHOTO U

HepaBHOMEpHOTro koja. HpopmamoHHbIil 00bEM TekcTa

2.2

NudopmannonHslii 00b€M JTaHHBIX. BUT — MUHUMalbHas €IMHUIIA
KOJTMYeCTBAa MHPOPMAIIMKA — ABOUYHBINA pa3psia. EnuHUIBl u3mepeHus

nH(popMaoHHOTO 00bEMa AaHHBIX. but, OaifT, kumobalT, Merabair,




rurabaiir. CkopocTh nepeaauu JaHHbIX. EAMHUIBI cKOpoCcTH nepeaaun

JaHHBIX
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KomupoBanue nBera. LlBeroBbie monenu. Monenr RGB. ['mybuna
kogupoBaHus. [Tanutpa.

PactpoBoe u BekTOpHOE TmpeacTaBicHUE H300pakeHHi. Ilukcensb.
Onenka wuHGOPMAIMOHHOTO O00BEMa TpapUUECKUX TaHHBIX IS

pacTpoBOro U300pasKeHUs

2.4

KO,Z[PIpOBaHI/Ie 3BYKa. Pai’»pH,Z[HOCTB n dactora 3anucu. KomandgecTtBo
KaHaJIOB 3aIIiCH.
OHCHKa KOJIMYCCTBCHHBLIX ITapaMETPOB, CBA3AHHBIX C IIPCACTABICHUCM

Y XpaHEHUEM 3BYKOBBIX (paiijioB

2.5

HeHOSI/ILII/IOHHBIe U MTO3UMIOUOHHBIEC CHCTEMbI CYHHUCIICHHS. AJI(baBI/IT.
OcnoBanue. Pa3sépuyras ¢opma 3anmucu umcna. IlepeBog B
ACCATUYHYIO CHUCTEMY 4YHCCJ, 3allMCaHHBIX B [JPYIruxX CHUCTCMax
CUMCIICHUSI.

PumMmckas cuctema cuucieHus

2.6

JIBonuHas cucrema cuucieHus. IlepeBoa Lenslx yucell B mpeaeax or
0 mo 1024 B nBOMYHYIO CHUCTEMY CUMCIIEHHsA. BocbmepuuHas cuctema
cuucienus. IlepeBox uncen u3 BOCbMEPUYHON CUCTEMBI B IBOUYHYIO U
necsITHUHyl cucteMbl M oOpartHo. lllectHaaumarepuuHas cucrtema
cuucienus. IlepeBox wyucen U3 MIECTHAALUATCPUYHOM CHUCTEMBI B
JBOMYHYIO, BOCBMEPUYHYIO M JECITUYHYIO CHUCTEMBI U OOpaTHO.

ApI/I(I)MeTI/I‘-IeCKI/Ie orcpanunu B JIBOMYHOI CUCTEME CUHCIICHUS

2.7

Jlormueckue BbICKa3biBaHMs. Jlormueckne 3HA4Y€HHs BBICKA3bIBAaHWM.
DneMeHTapHbIe U COCTaBHbIE BBICKA3bIBaHUA. Jlornyeckue omnepanuu:
«» (KOHBIOHKIIMS, JOTMYECKOE YMHOXKEHHE), «WIN» (IU3BIOHKIMS,
JIOTUYECKOE CIIOXKEHHE), «He» (oruueckoe orpuuanue). [Ipuopurer
jJormdeckux onepauuid. OnpeneneHHe HUCTUHHOCTH — COCTaBHOIO
BBICKA3bIBaHUS, €CJIM HM3BECTHBl 3HAYEHUS MCTUHHOCTH BXOJAIIUX B
HEro DJJIEMEHTApHBIX BBICKa3blBaHUU. Jlormueckue BBIpaKCHHUS.
[IpaBuna 3amucu Jjorumdeckux BelpakeHui. IlocTpoenue Tabiui

HCTHUHHOCTH JIOTHYCCKHX BLIpa)KeHI/Iﬁ

2.8

Jlormdyeckne 3JE€MEHTHI. 3HAKOMCTBO C JIOTHYECKHMMHU OCHOBaMH

KOMIIbIOTEpa

2.9

HenpepsiBHBIE M IUCKpeTHbIE MOACHU. VIMUTaLlMOHHBIE MOJEIIH.




Urposeie monenu. OleHka aJeKBaTHOCTU MOJEIU MOJAEIUPYEMOMY

O6T>€KTy " OeJIsIM MOACIIMPOBAHUA

2.10

Tabnuunbie monenu. Tabnuma Kak mpeacTaBieHUE OTHOIIEHUS. basbl
naHHbIX. OTOOp B TaONMIIE CTPOK, YIOBJICTBOPSIOMIMX 3aJaHHOMY

YCJIOBHUIO

2.11

I'pad. Bepmuna, pebpo, MyThb. OpuUeHTUpOBaHHbIE u
HEOpUEHTUpOBaHHBIe Tpadwl. JnwHa (Bec) pedpa. BecoBas marpuiia
rpada. J[nuHa nmyTy Mexay BepimnHamu rpada. [louck ontuManibHOTO
nytd B Tpade. HauanbHas BepivHa (MCTOYHUK) M KOHEYHASI BEPIIMHA
(cTok) B opueHTUpOBaHHOM rpade. Briuncienne konuyecTBa myTed B

HaIPaBJICHHOM alUKINIECKOM rpade

2.12

Hepeso. Kopens, BepmmHa (y3en), Tuct, pedpo (ayra) aepesa. Bricora
nepeBa. [lognepeso. Ilpumepsl ucnosb3oBaHust aepeBbeB. [lepebop

BApUAHTOB C MTOMOIIIBIO JIepeBa

AJTOpUTMBI M TPOrpaMMHUPOBAHUE

3.1

CpoiictBa anroputrma. CrnocoObl 3amucu anroputMa (CIOBECHBIM, B
BHJI€ OJIOK-CXEMBI, POrpaMma).

CocrapiieHre aroOpuTMOB U IPOTPAMM C UCIIOJIb30BAaHUEM BETBIICHUH,
IHUKJIOB M  BCIIOMOTaTEJIbHBIX  QJITOPUTMOB  JUISl  YNPABJICHUSA
ucnonuuteneM (Pobor, UYepemamka, UYepTé&XHUK U JIpYyTHE).

BrInonHenne anropuTMoB Bpy4YHYIO U Ha KOMIIBIOTEPE

3.2

A3pik  mporpammupoBanusi (Python, C++, Ilackams, Java, C#,
[IkonbHBIH ANTOPUTMUYECKUI SI3BIK).

Cucrema  mporpaMMHUpOBAHUS:  PENAKTOpP  TEKCTa  Iporpamm,
TPAHCIATOP, OTIATIHK.

[lepemennas: Tun, wums, 3HaueHue. Llenbie, BeEUIECTBEHHbIE U
CHUMBOJIbHBIC TICPEMEHHBIC.

Omneparop mpucBanBaHus. ApUPMETHUICCKHE BBIPAKCHHUS U TOPSIOK
ux BbruuciaeHusA. Onepanuu ¢ IEIbIMH YUCIAMH: IIEJIOYHCICHHOS
JeNIeHNe, OCTaToK OT jeneHus. Bernenus. CocTaBHBbIE YCIOBUS
(3amuch  JIOTMYECKWX  BBIP@XEHUH  HAa  HM3y4aeMOM  S3bIKE
nmporpaMMupoBanus). Haxoxxnenue MUHIMyMa

W MaKCUMYyMa U3 JBYX, TPEX W YETHIPEX uncel. Pemenrne kBaapaTHOTO
ypaBHEHHUS, HUMEIOIIETO BEIECTBEHHbIE KOpHU. L[uki ¢ ycnoBuem.

AnroputMm EBKiuaa ajis HaX0XACHUS HAMOOIBIIIETO OOIIEro ASITUTENs




IBYX HaTypalbHbIX uuces. PazOueHue 3amucu HaTypaJlbHOTO YHCIia B
MIO3ULIMOHHON CUCTEME C OCHOBAHMEM, MEHBIIMM WM paBHbIM 10, Ha
ornenbHble 1M@pbl. Lukin ¢ nepemeHHOW. AJITOPUTMBI IPOBEPKU
JEIMMOCTH OJHOIO LIEJIOr0 YKCIIa Ha APYroe, IPOBEPKU HATYyPAIBHOIO

quclia Ha IPOCTOTY

3.3

O6paboTka CcUMBOJIBHBIX JaHHBIX. CHMBOJIbHBIE  (CTPOKOBBIE)
nepeMeHHble. [locuMBosibHaAst 00paboTka cTpok. [lomcuér dvacToThl
MOSIBJICHHUSI CHMBOJIA B CTpoke. Berpoennsie GyHkmmu st 006paboTku

CTPOK

3.4

Omnpenenenue BO3MOXHBIX pPE3yJIbTaTOB pabOThl alropuT™Ma Mpu
JTAHHOM MHOXXECTBE BXOJIHBIX JIAHHBIX, OIPEICICHHE BO3MOMKHBIX

BXOOHBIX JAHHBIX, IIPUBOAAIINUX K AAHHOMY PE3YyJIbTATy

3.5

Tabmuunbie  BenmuuuHbl  (MaccuBbl).  OIHOMEpPHBIE  MACCHBBHI.
CocraBneHne M OTIaAKa MPOrpaMM, pEATM3YIOIIUX THUIIOBBIE
aIrOpUTMBI 0OOPaOOTKU OJHOMEPHBIX YHMCIIOBBIX MAaCCHUBOB, HA OJHOM
u3 s3bIKOB mnporpammupoBanust (Python, C++, Ilackans, Java, CH#,
[IxonbHBIE ~ ANTOPUTMUYECKUNA  SI3BIK): 3alOJIHEHHE YHCIOBOTO
MaccuBa CIYYalHBIMU YHCJIAMH, B COOTBETCTBUU C (OPMYJION WK
myTéM BBOJA YHCEN, HAXOXKIEHUE CYMMbl 3JEMEHTOB MAacCHBa,
JINHEMHBIN MTOUCK 3aIaHHOTO 3HAYEHHUSI B MACCUBE, MTOACUYET AIEMEHTOB
MaccuBa, YJIOBJIECTBOPSIOMIMX 3aJlaHHOMY YCIIOBUIO, HaXOXJICHUE
MUHUMAaJIBHOTO (MAaKCUMaJIbHOTO) 3jeMeHTa MaccuBa. CopTHpOBKa
MaccuBa. OOpaboTka TMOTOKAa JaHHBIX: BBIYHMCICHHE KOJUYECTBa,
CYMMBI, CpEIHETO apudmeTuyecKoro, MUHHUMAJIbHOTO u
MaKCUMaJbHOTO  3HAUEHUs  DJIEMEHTOB  IOCJEI0BaTEeIbHOCTH,

YAOBJICTBOPAKOIINX 3aJaHHOMY YCJIIOBUIO

3.6

Vnpanenue. Curnan. OOpatnas cBa3b. llodmydyeHue CUTHANIOB OT
uM(pPOBBIX AATYUKOB (HAIpUMEp, KacaHUsl, PACCTOSHUS, CBETA, 3BYKa).
[Ipumepsl HCHONB30BaHMSA NPUHIMIA OOpaTHON CBSI3M B CHUCTEMAax
YOpaBJIEHUS! TEXHUYECKUMHU YCTPOMCTBAMU C MOMOIIBIO JaTUYHUKOB, B

TOM 4YHUCJIC B pO6OTOTeXHI/IKe

NudopmaninoHHble TEXHOIOTUN

4.1

TexcToBble MOKYMEHTHI U WX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHMIIA,
a03a11, CTpoka, CIIOBO, CHMBOJI).

TexcToBBIN MpoliecCOp — WHCTPYMEHT CO3/aHUSA, PEAAKTUPOBAHUS U




dbopmaTtupoBanus TekcToB. [IpaBuna Habopa Tekcta. PegaktupoBanue
tekcra. CoiictBa cumBonoB. Llpudt. Tunsl mpudToB (pydneHsie, ¢
3aceykaMu, MOHOLIMPUHHBIE). [loiy)kupHOE U KypCUBHOE HauepTaHHE.
CpoiicTBa a0zameB: TpaHUIBl, a03alHBIA  OTCTYI, WHTEpBAl,
BbIpaBHMBaHMe. [lapameTpbl cTpanuupl. CTuieBoe (popmaTtupoBaHHeE.
CrpykrypupoBanue HH(OpPMALMU C TOMOIIBIO CIHUCKOB M TaOJIHII.
MuoroypoBHeBbie crnuckd. JloOaBieHue TaOiaMI] B  TEKCTOBBIC
JOKYMEHTHl. BcTaBka u300paxeHHil B TEKCTOBBIE JOKYMEHTHI.
OOtexkanne wW300pakeHU TEKCTOM. BkitoueHne B TEKCTOBBIN
JOKYMEHT auarpamm, ¢Gopmyll, HyMepaluu CTPaHUIl, KOJIOHTHUTYJOB,

CCBUIOK Y JPYTHUX AJIEMEHTOB

4.2

Pactposrie pucynku. VMcnons3oBanue rpaduuecKux MPUMUTHBOB.

Onepauuu penakTUpoBaHHUS TpaduuecKkux OOBEKTOB, B TOM 4YHCIIE
muppoBeIX Qororpaduii: U3MEHEHHWE pa3Mmepa, o0pe3ka, IMOBOPOT,
oTpakeHue, pabora ¢ obnacTaMu (BblIEJICHHE, KOMUPOBAaHUE, 3AIMBKA
LIBETOM), KOPpPEKLHs LIBETa, SIPKOCTHM M KOHTPACTHOCTH. BekropHas
rpaduka. Co3gaHne BEKTOPHBIX PUCYHKOB BCTPOCHHBIMHU CPEICTBAMU
TEKCTOBOTO TMPOIECCOpa WU APYrux mporpamMm (IIPHIIOKEHU).

JloGaBieHre BEKTOPHBIX PUCYHKOB B IOKyMEHTBI

4.3

[ToaroroBka MynbTUMEIUKHHBIX Mpe3eHTaruii. Cnaiin. JlobaBneHnue Ha
Claiiy Tekcta W u300pakeHwid. PaboTa ¢ HECKOJIBKMMH ClaiiaMu.
JloGaBrieHne Ha Claiil ayJdOBHU3YaJbHBIX JaHHBIX. AHUMAIIUA.

I'mnepccebuiku

4.4

Tunbel JaHHBIX B si9EHKaX SIEKTPOHHOW TaOnuibl. PegaktupoBanue u
dbopmaTtupoBanne Tabimi. BcerpoeHHble (QYHKIMM I8 TIOMCKA
MakcUMyMa, MHHHUMYMa, CyYMMBl U CpEIHEro apupMeTHIECKOro.
CopTupoBKa JaHHBIX B BBIAEJIECHHOM Jauana3zoHe. IloctpoeHue
auarpamMMm  (THUCTOrpamMma, — KpyroBas — AWarpamMma,  TOYeuyHas
nuarpamma). Beibop tuna nuarpammel. [IpeobpazoBanue Gpopmyn npu

KOIIMPOBAHUH. OTHOCI/ITGJ'IBHEUI, a0COJIIOTHAS U CMEILIaHHAas aapecanuns

4.5

YcnoBHBIE BBIUMCICHUS B AJIEKTPOHHBIX Tabnumax. CymMMupoBaHue U
MoACY€T 3HAYEHWH, OTBEUAIOIINX 3aJaHHOMY YycioBuio. OOpaboTka
O0onpIMX  HAOOPOB  MJaHHBIX. UYHCIEHHOE  MOJCIUPOBAHHE B

AJIEKTPOHHBIX TaOIUIIAX




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET






