rocy/1apcTBeHHOe 010/:KeTHOe 001e00pa3oBaTesibHOE YUpesKIeHne

Camapckoii o0/1acTH Jnnel (TeXHOJIOru4eckuii) ¢. XpsAleBKa MYHHUIUIIAJIBHOIO paiioHa
CraBponojbCcKuii

7/1, yn. Ilonesas c. XpseBka, 445146, Camapckast 061actb, M.p. CTaBpOIoJIbCKUH, T.
8(8482)23-57-42

PACCMOTPEHO: IMPUHATO: YTBEPXJIEHO:
Ha 3acemarnu MO IIpotokon Ileparormueckuii COBET H.o. qMpexTopa TrocyaapcTBEHHOTO
Nel or Iporokon Nel ot 30.08.2023r OIOKETHOTO 0011Ie00pa30BATEIILHOTO
26.08.2023T. B o ) yupexaenuss CamMapckoii 061acTh jues

(TEXHOJIOTHYECKOTO) C.

XpslieBka MyHHUITUMIIAILHOTO paiioHa
CTaBpONOIBCKUT

Hoponuna T.H.
IIpukaz Ne 415 ot 30.08.2023r.

PABOYAA ITPOI'PAMMA

[Ipeamer (kypc):  Maremaruka yrinyOn€HHBIM YPOBEHb

Kmacc: 7-9

Ha usy4denue yueOHOro kypca «Anreopa» orsoaurcs 408 yacos:
B 7 xnacce — 136 yacoB (4 yaca B HEJIEIO),

B 8 kiacce — 136 yacoB (4 yaca B Hezeno), B 9 kiacce
— 136 gacoB (4 yaca B HeJEIIO).

Ha u3yuenue yyeoHoro kypca «I'eomerpusi» orsoaurcsi 306 yacos:

B 7 xiacce — 102 gaca (3 yaca B HefIeNI0),

B 8 kiacce — 102 gaca (3 yaca B HeeII0),

B 9 kiacce — 102 gaca (3 yaca B HeIeIIO).

Ha usy4denue yueOHoro kypca «BepossTHOCTH M cTaTHCTHKa» oTBOANTCs 102 yaca:
B 7 xnacce — 34 ygaca (1 yac B Heneno),

B 8 ki1acce — 34 gaca (1 yac B Hezelni0),

B 9 kyacce — 34 yaca (1 yac B HeeI0).




INOACHUTEJIBHASA 3AIINCKA

Anrebpa sBIsieTCS OAHMM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIEro oOpa3oBaHMs: OHA
o0ecrieuynBaeT U3y4eHNUEe IPYTUX AUCLUUIUIMH KaK €CTECTBEHHO-HAYYHOTO, TaK M TYMaHUTApPHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIMMO AJISl POJOIDKEHUS 00pa30BaHUA U JUIsl TOBCETHEBHOM JKU3HU.
PazButne y oOy4aromuxcsi Hay4HBIX MPEICTABICHUA O TMPOUCXOXKICHUH U CYIIHOCTH
anreOpanveckux aOCTpakimii, Crocode OTpaXeHHWs MAaTeMaTUYeCKOW HAyKOH SBICHUH U
NPOIIECCOB B TPUPOAEC M OOIIECTBE, POJHM MAaTEeMAaTHYECKOTO MOJCIUPOBAaHMS B HAYYHOM
NIO3HAHWU W B TPAKTHKE CIIOCOOCTBYET (OPMHPOBAHUIO HAYYHOTO MHUPOBO33PCHUS U KAueCTB
MBILICHUSI, HEOOXOAMMBIX Ul aJanTallii B COBPeMEHHOM Iu¢poBoM odmiectBe. M3yueHue
anreOpsl 00ecrieunBaeT pa3BUTHE YMEHUS HAOMI0AaTh, CPABHUBATH, HAXOIUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHHS, CHOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOH
NeiicTBUs, BBIBOABI, (OPMYIHpOBaTh yTrBepkaeHHs. OcBoeHHE Kypca aiaredpsl odecrednBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS] OOYyYaroIIUXCsS: OHU HCIONB3YIOT JEAYKTHBHBIE U
WHIYKTUBHBIE PACCYXICHUS, 0000IIeHne M KOHKPETH3allUI0, a0CTparupoBaHUE W aHAJOTHIO.
OOyueHue anreOpe MpeanoyiaraeT 3HAYUTEIbHBIH O0BEM CaMOCTOATEIBHOW JEATeTbHOCTH
00yJaromuxcsi, TMOATOMY CaMOCTOSATENBHOE peIIeHHEe 3a7ad OOyYaroIIUMUCS  SIBJISCTCS
peanu3anyeil 1esiTeIbHOCTHOTO MPUHIINTIA 00YIeHUSI.

B cTpykType mporpammbl yueOHOTO Kypca «Anredpa» yriyoJéHHOTO U3yYeHHUs] OCHOBHOE
MECTO 3aHMMAaIOT  COJIEPIKATENbHO-METOAUYECKre JNuHUH: «Yucima W BBIYUCICHUSNY,
«Anrebpandeckue BhIpaXEHUS», «YpaBHEHUs U HepaBeHCTBa», «DyHkuum». Kaxngas u3 stux
COJIePIKATEIIHPHO-METOJUYECKIX JIMHUNA Pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3YUYCHHS Kypca,
B3aMMOJICHCTBYS C IPYTUMU €ro JUHUAMU. B Xozie u3yueHus kypca oOydaromuMcs NPUX0IUuTCs
JIOTHYECKH PACCyKJaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN $3bIK. B CBsA3M ¢ 3TUM B
nporpaMMmy  y4yeOHOro Kypca «AnreOpa» BKIIOYEHbl HEKOTOpPbIE OCHOBBI  JIOTHKH,
NpEJCTaBICHHBIE BO BCEX OCHOBHBIX pa3ieflax MaTeMaTU4ecKkoro oOpa3oBaHHsI H
CIOCOOCTBYIOITHE OBJIAJICHUIO O0yYAIOIIMMHICS OCHOB YHUBEPCAITLHOTO MAaTEMATHUECKOTO SI3bIKA.
CopxepxaTenbHOM U CTPYKTYPHOUM OCOOCHHOCTBIO yUeOHOTro Kypca «AnreOpay SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Co,uepn(aHI/Ie JIMHNYU «Yucna 1 BEIYUCIIEHUSY CIIYy’XKUT OCHOBOH JJIA ,Z[&JIBHGIZHIGFO HU3YyUCHUA
MaTeMaTHKH, CIOCOOCTBYET Ppa3BUTHI0O y  OOy4YalOMIMXCSl  JIOTHYECKOTO  MBIIUICHUS,
(OpPMHPOBAHUIO YMEHHSI IMOJB30BATHCSA AITOPUTMAMHM, a TaKkKe MPUOOPETEHUIO MPaKTHUYECKUX
HABBIKOB, HEOOXOJUMBIX JUIsl MOBCEIHEBHOM >KM3HU. Pa3BuTHE MOHATHS O YHCIE HAa YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl CBSA3aHO C PAlMOHAJIBHBIMU U HPPAIMOHAIbHBIMU YHCIaMH,
dbopMHUpOBaHUEM TIPEACTABICHUN O JEHUCTBUTEIHPHOM YHCIIE. 3aBEpPIICHUE OCBOCHHS UYHCIOBOM
JUHUW OTHECEHO K CpeHeMY 00IeMy 00pa30BaHHUIO.

Conepkanre JAByX anreOpandecKux JUHUH — «ANreOpandeckue BBIPAKCHHS» W
«YpaBHEHUS M HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y O0YUAIOIINXCS MATEMAaTHIECKOTO
anmapara, HEOOXOJUMOIro [UIsl pEMIeHUS 3aJad MaTeMaTHUKH, CMEXKHBIX TPEeIMETOB H
OKpYXaromiei peanbHOCTH. Ha ypoBHE OCHOBHOTO 001Iero obpazoBaHusi Y4eOHBIM MaTepua
TPYNIHUPYETCST BOKPYT pAIlMOHANBHBIX BBIpAKECHUN. Anredpa JIEeMOHCTPHPYET 3HAUYCHUE
MaTeMaTUKH KaK SI3bIKa JUIsl TIOCTPOEHUSI MaTeMaTHYeCKUX MOJeJeil, ONmucaHusl MPOLECCOB U
SBJICHHI peanbHOro Mupa. B 3amaunm oOydenus anreOpe BXOIAT TaKXkKe JalbHEHIEe pa3BUTHE
QITOPUTMUYECKOTO  MBIIIJICHHUS, HEOOXOIMMOro, B YAaCTHOCTH, Ui OCBOEHHUSA Kypca
nH(GOPMATUKH, U OBJIaJICHHE HAaBbIKAMU JI€TYKTUBHBIX PACCYKICHUI.



[IpeoOpazoBanre cUMBOJIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHIO BOOOPaKEHHUs, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Copepxanne  (QyHKIHOHATHHO-TpAQUUECKOW  JUHUM  HAIENEHO Ha  IOJIydeHHUe
00yJarmuMuUCs 3HaHUH 0 QYHKIUAX KaK BOXKHEHUIIEH MaTeMaTHIeCKOM MOICTTU JIJIsl OMTMCAHUS
WCCJICIOBAaHMSI PA3HOOOPA3HBIX TPOIECCOB W SBJICHHWM B mNpupoae u obmiectBe. M3ydeHue
MaTepuaiga CHOCOOCTBYET pAa3BUTHIO Yy OOYYAIOIIMXCS YMEHHsI HCIOIb30BaTh pa3IHUYHbIC
BBIPA3UTEIbHBIE CPEICTBA SI3bIKA MATEMAaTUKH — CJIOBECHOTO, CUMBOJIMYECKOTO, TpauiecKoro,
BHOCHUT BKJIaJl B ((OPMHUPOBAHKE MPECTABICHUIN O POJIM MAaTEMAaTUKHU B Pa3BUTUH IUBIIIM3AIIUN U
KYJbTYpBI.

VYrayOon€Hublii  Kypc anreOphl  XapaKTepu3yeTcsl H3YYEHHEM  JIOTIOJHHUTEIHEHOTO
TEOPETHYECKOT0 armapara M CBS3aHHBIX C HHUM METOJOB pemieHus 3aaad. AnreOpa sBISeTCS
SI3BIKOM JJISl OTMHMCAaHUSI OOBEKTOB M 3aKOHOMEPHOCTEH, CIY)KUT OCHOBOW MaTeMaTH4ecKOro
moaenupoBanus. [Ipu 3ToM camu OOBEKTH MaTeMaTHUECKUX YMO3AKIIOYEHUH U TPUHSTHIE B
anreOpe MpaBuia UX KOHCTPYHPOBAHUS CIOCOOCTBYIOT (POPMHUPOBAHUIO YMEHUN OOOCHOBBIBATD U
JIOKa3bIBaTh CY)KICHHS, pa3BUBAIOT MAaTEMaTHYECKYl0 WHTYUIMIO, KpPaTKO M HarJsaHO
PaCKpBIBAIOT MEXaHU3M JIOTHYECKUX IMOCTPOCHUH M y4aT UX MpUMeHeHuto. TeM caMmpiM anredpa
3aHMMaeT OJHO W3 BEAYINIMX MecT B (OPMHUPOBAHMH HAYYHO-TEOPETUYECKOTO MBIIIJICHUS
00yJaromuxcsl.

CormacHo yueOHOMY IUIaHy B 7—9 Kjaccax u3ydaeTcst ydeOHbIH Kypc «ANTredpay, KOTOPhIi
BKIIIOYAET CIICAYIONIME OCHOBHBIC pa3/ieibl coiepxaHus: «Yucma ¥ BBIYHCICHHSY,
«AnredpandecKue BRIPAKEHHS», «Y pPaBHEHHS U HEPABEHCTBAY, «DyHKIIHNY.

Ha uzydyenue yueO6HOTro Kypca «Anredpa» oroautcs 408 gacos: B 7 kiacce — 136 vyacos (4
yaca B Hezento), B 8 kiacce — 136 vacos (4 yaca B Hezpento), B 9 kiacce — 136 yacos (4 yaca B
HEJIETIIO).
COJEPXXAHUE OBYUYEHUA

7 KJIACC

Yuciia 1 BLIYUCIECHUA

Panmonansubie uyucia. CpaBHEHUE, YHNOpSAIOYMBAHWE W apu(PMETHUYECKHE NEUCTBUS C
panuoHaJIbHBIMU YUCJIaMH. YucnoBas npsmasd, MOAyJib YHUCJIa.

CreneHb ¢ HaTypaJIbHBIM IIOKa3aTelieM W €€ CBOMCTBA. 3amuCh YHUCIa B JECATHYHOMN
HO3HHHOHHOﬁ CHUCTEMC CUHUCIICHUSA.

Pemenne TeKCTOBBIX 3amad apuMeTHYECKUM crocoOoMm. PemieHue 3amad u3 peanbHON
NPAaKTUKKA HAa 4acTW, Ha OpoOM, HA MPOIEHTHI, MPUMEHEHHE OTHONICHWH U TMPOMOPLHHA MpH
pelIeHNH 3a/1ay, peleHue 3a7a4 Ha IBKeHUe, paboTy, MOKYIKH, HaJOTH.

JenmumocTs 1enbix uncen. CBOMCTBA JSTUMOCTH.

IIpocTeie u cocTaBHbIe uncaa. YéTHbIe U Heu€THBIC uncia. [Ipu3znaku qenumMocTty Ha 2, 4, 8,
5,3,6,9, 10, 11. [IpuzHaku OeAMMOCTH CyMMbl U MPOU3BEACHUS LIENBIX YUCET MPU PEIICHUU
3a/1a4 C MPAKTHIECKUM COJICPIKAHUEM.

HauGonpmmii oOmmii nenuTens W HaWMEHbIee OOIlee KpaTHOe ABYX 4Hcel. B3aumHO
npocThie uncaa. Anroput™ EBkinuaa.

Henenue ¢ octaTkoM. ApudMeTrnuecKue ornepalyy HaJl OCTaTKaMH.

Auredpanyeckune BbIpasKeHHUs



BrlpakeHue ¢ nepeMeHHbIMU. 3HAUEHUE BBIPAKEHUS ¢ NepeMeHHbIMU. IlpencraBieHue
3aBUCUMOCTH MEXJly BEIUUYNHAMHU B BUJE (HOPMYIIBL.

ToxnectBo.  ToxnecTBeHHBbIE npeoOpa3oBaHus anreOpandecKux
BBIPAYKEHHI.

JlokazaTenbCTBO TOXKIECTB.
Onnounensl. OgHOWIEH cTaHAApPTHOTO BUAA. CTENEeHb OJHOYJICHA.

Muorowiensl. MHorowieH cranmaptHoro Bujaa. CreneHb MHorowieHa. CloKeHHe,
BbIYUTAHUC, yMHO)KeHI/Ie U JCJICHHUC MHOI'OYJICHOB. HpeOGPaBOBaHI/IC IeJI0Tro Bblpa)KCHI/ISI B
MHorouwieH. Kopau MHOTOUsIEHA.

@opMynbl COKpPAIEHHOIO YMHOXEHUS: KBagpaT CyMMbI M KBaJpaT pa3sHOCTH JBYX
BBIp@KEHUH, Ky0 CyMMBI M KyO Ppa3HOCTH [BYX BBIP@XEHHMH, Pa3HOCTh KBAaJApaTOB JABYX
BBIpa)KEHUH, IPOU3BEICHUE PA3HOCTH M CYMMBI IBYX BBIpQ)XKEHUI, CyMMa 1 pa3HOCTh KyOOB IBYX
BBIPAKCHU.

PaznoxeHrne MHOro4sieHa Ha MHOKUTENU. BelHECeHne 0011ero MHOKHUTENS 33 CKOOKH.
Merton rpynnupoBKH.
YpaBHeHHUs U HEPABEHCTBA

VpaBHenue ¢ onHoil nepeMeHHoil. KopeHb ypaBHeHus. CBOWCTBa YpaBHEHUU C OJIHOM
NepeMEeHHON. PaBHOCMJIBHOCTh ypaBHEHUI. Y paBHEHUE KaK MaTeMaTH4yecKas MOJEIb PealbHON
CUTYallUH.

JIuneliHOe ypaBHEHHE C OJHOM IepeMeHHOH. UMCiIO0 KOpHEH JIMHEWHOrO YypaBHEHUS.
Pemienue TEKCTOBBIX 3a1ady C NOMOLIbIO JIMHEMHBIX YpaBHEHUW. JIMHEWHOEe ypaBHEHUE,
coziepKaliee 3HaK MOJTYJIA.

VYpaBHeHHe C JByMs IE€peMEeHHBIMU. ['papuk JUHEHHOro YypaBHEHHS C JBYMs
nepeMeHHbIMH. CHCTEMBI JIMHEHHBIX ypaBHEHHN ¢ ABYMs nepeMeHHbIMH. [ paduueckuii meton
peLIeHus] CUCTEMBI JIMHEUHBIX YPaBHEHUU C ByMs IlepeMEHHbIMU. Pellienne cucreM JITMHEHHBIX
YPaBHEHHUH C IBYMS IIEPEMEHHBIMH METOJIOM ITOACTAHOBKH U METOAOM CllokeHHs. CucreMa IByX
JMHENHBIX YPAaBHEHHH C IBYMs IEPEMEHHBIMHU KaK MOJEIb PEaIbHON CUTYaLlUN.

DOyHKUUHA

Koopaunata Touku Ha mnpsMoil. UYucnoBble mpomexyTku. PaccrosiHue Mexay AByMs
TOYKaMU KOOPJAMHATHOU IIPSMOM.

[IpssmoyronpHas cuctemMa KoopauHaT. AOcuucca W OpAMHATA TOYKHM HAa KOOPAMHATHOM
mwiockoct. Ilpumepsr TpadukoB, 3amaHHBIX QopMynamu. UTeHHe TpapuKOB peaTbHBIX
3aBHCUMOCTEH.

OyHKIIMOHATBHBIE 3aBUCHMOCTH MeXy BenmuunHamu. [loHstre QyHkyn. OyHKIUS Kak
MaTeMaTH4YecKasi MOJAETh pealbHOro mporecca. OOmacTh ompeneneHuss U 00JacTh 3HAYCHHMA
dbyakuun. CriocoOs! 3amaanus ¢yHkiuu. ['padux ¢pynkiuu. [ToHATHS MakCUMyMa U1 MUHHMYMa,
BO3paCTaHMs U YOBIBAHHS Ha IPUMEpPAX PeabHBIX 3aBHCUMOCTEH.

Jluneiinas ¢yaknus, e€ cBoiictsa. ['paduk nuHeitHON dyHKIMK. ['paduk dyHKIHH y = |x|.
KycouHo-3amanHbie pyHKINH.

8 KJIACC

Yuciia 1 BLIYUCIECHUA



KBanparusie kopHU. ApupMeTHUECKUI KBaJpaTHBI KOpeHb M ero cBoiicTa. [lonarue
UpPpaLMOHATIBHOIO uyucia. J[eHcTBus ¢ uppauuoHaJbHbIMM uyuciaamu. CBoiCTBa AEWCTBUH C
UPpalOHAIBHBIMY YiciIaMu. CpaBHEHHE UPPALMOHAIBHBIX YHCEIL.

[IpencraBiaeHus: 0 pacIMPEHUSIX YUCIOBBIX MHOXKECTB. MHOK€ECTBa HATypabHbIX, LIEJbIX,
palMOHANBHBIX, IEHCTBUTENbHBIX yrcel. CpaBHeHHE yucell. YUCIIOBbIE TPOMEKYTKH.

JeiictBus ¢ octatkamu. OctaTku creneHeil. [I[puMeHeHne 0cTaTKOB K PELLIEHUIO YPaBHEHUM
B LIEJIBIX YUCJIaX U TEKCTOBBIX 3a]a4.

Pa3mepbl 00bEKTOB OKPYIKAIOIIETO MHUPA, ITUTEIBHOCTH MPOIIECCOB B OKPYKAIOIIEM MHUPE.
CrangapTHBIN B YHCIIA.

Auredpanyeckune BbIpasKeHHs

Anrebpanyeckas apoOb. JlomycTHMbIe 3HAaYEHUS TEPEMEHHBIX B JPOOHO-pAIIMOHATBHBIX
BeIpakeHUsIX. OCHOBHOE CBOMCTBO airedpanyueckoit 1podu. CioxeHne, BBIMUTaHUE, YMHOKEHUE
U JIeJIeHne anrebpandeckux apooeit. Beigenenue menoit yactu anredopandeckoi 1poou.

PanmonanbHple  BhIpakeHUS.  TOXAECTBEHHblE  MPeoOpa3oBaHUS  PAllMOHAIBHBIX
BBIPAKEHUM.

JlomycTUMBlE 3HAY€HHs] TEPEMEHHBIX B BBIPAXKECHUAX, COJAEpKAIIMX apu]mMeTHueckue
KBaJgpaTHble  KOpHU. ToxaecTBeHHbIE  NpeoOpa3oBaHUS  BBIPAKEHUH,  COAEpIKaIINX
apu(pMeTHUeCKue KBaJpaTHbIE KOPHHU.

Crenensb ¢ 1esbIM okaszareseM U e€ cBoiicTBa. [IpeoOpa3oBanue BEIpakeHH, COAEPIKAIINX
CTEIICHH.

YpaBHeHHUS U HEPABEHCTBA

KBampaTtHoe ypaBHenne. @opmyia KOpHEW KBaApaTHOro ypaBHeHHs. KoanuecTBo
JICHCTBUTEIIBHBIX KOpHEH KBAaJpaTHOIO ypaBHEHHs. Teopema Buera. YpaBHeHMs, CBOIUMBIE K
JMHENHBIM YPaBHEHUSIM WM K KBaJPATHBIM ypaBHEHUAM. KBagpaTHOE ypaBHEHUE C TapaMeTPOM.
Penienne TeKCTOBBIX 3aJa4 ¢ IOMOILBIO KBAJPATHBIX yPaBHEHUM.

JlpoOHO-paninoHa bHbIE ypaBHEHHA. PemieHne JIpoOHO-pallMOHAIBHBIX — YpaBHEHUU.
Pemienne TEKCTOBBIX 3aJad C MOMOINBIO APOOHO-pallMOHANbHBIX ypaBHeHUH. ['paduueckas
MHTEPIIPETALMs] YPABHEHUHU C ABYMs IIEPEMEHHBIMHU.

Uucnossle HepaBeHCTBA. CBONCTBA YHCIIOBBIX HEPABEHCTB.
HepasenctBo ¢ nepemeHHoi. CTporue u HecTporue HepaBeHCTBa. CI0KEHUE U YMHOKEHHUE
YHMCJIOBBIX HEpaBeHCTB. OLlEeHMBAaHUE 3HAUYEHUS BbIpaXkeHUs. [[0ka3aTenbCTBO HEPABEHCTB.

[lonsaTe O pemeHur HEpPaBEeHCTBA C OJHOM MEpeMEHHOW. MHOXECTBO pEeUICHUI
HCPAaBCHCTBA. PaBHOCHIBHEIE HCpPaBCHCTBA.

JIuHeitHoe HEepaBEeHCTBO C OJIHOM MEPEMEHHOW M MHOXECTBa €ro pemeHui. Pemenue
JIMHEMHBIX HEPABEHCTB C OJHOM NepeMeHHON. CUCTeMbl U COBOKYITHOCTH JIMHEWHBIX HEPABEHCTB
C OJIHOM mepeMeHHOM. PelleHne TeKCTOBBIX 3a7]ay C MOMOIIbIO JTUHEHHBIX HEPABEHCTB C OJHOMN
MIEPEMEHHOM.

DOyHKUUHA

Ob6nacTp ompeneneHuss 1 MHOXXeCTBO 3HaueHu (yHkiuu. CrocoObl 3amanus (yHKIHH.
I'padux ¢ynknuu. Yrenne cBoicTB GyHKImu no e€ rpaduky. [Ipumepsr rpadukoB QyHKIIUH,
OTPaKAIOIINX peasIbHBIE TPOIIECCHI.

JIuneitnas yHxuus. OyHKINHU, ONMKCHIBAIOIINE TPSIMYIO U 00PaTHYIO IPONOPIHOHATBHBIE
3aBHCUMOCTH, UX IrpauKu.



Oynxmmn y =kx, y=kx + b, y=k/x, y=x3, y="x, y = x| # ux cBoiicTBa. KycounosaaaHHbIe
byHKIIAH.

9 KJIACC

Yuciia 1 BLIYUCIECHUA

Kopenb n-i1 crenenu u ero cpoiicTBa. CTemeHb C palMOHAJIbLHBIM IOKa3aTeleM U €€
CBOMCTBA.

Auredpanyeckune BbIpasKeHHUs

ToxxnecTBeHHBIE TPeoOpa3OBaHMs BBIPAKECHUM, COACPKAIIUX KOPEHb M- CTEIEHHU.
ToxaecTBeHHbIE MPEOOPa30BaHUS BBIPAXKEHUM, COJEpXKAIIUX CTENEHb C PpalMOHAIBHBIM
IIOKA3aTEJIEM.

KBampatueiii TpéxuneH. KopHu kBagpaTHOro TpéxuieHa. PasiokeHue KBaJIpaTHOIO
TPEXUJICHA HA JIMHEWHBIC MHOKUTEIIH.

YpaBHeHNsI M HEPABEHCTBA

bukBanpatHeie  ypaBHeHus. [Ipumepbl  NpPUMEHEHMH  METONOB  PaBHOCUIIBHBIX
npeoOpa3oBaHuii, 3aMeHbI IEPEMEHHOMN, rPa)UIecKoro MeTo1a MpHu PEUIeHUH YpaBHEHUH 3-i u
4-ii cTeneHei.

Pemenne npoOHO-palIMOHAIBHBIX YPABHEHU.

Pewenne cucrem ypaBHEHUH € JIByMs IIEpEMEHHBIMU. PelieHue npocTeHIIuX CUCTEM
HEJIMHEHWHBIX ypaBHEHHWH C JByMs TepeMeHHBIMH. | padudeckuii METON pemieHus CHUCTEMBI
HEJIMHEMHBIX YpaBHEHHH C ABYMs nepeMeHHbIMH. CucTeMa JBYX HEJIMHEWHBIX YpPaBHEHUU C
JIBYMsI IEPEMEHHBIMU KaK MOJI€NIb PEaIbHOU CUTYaIUH.

Yucnossle HepaBeHCTBA. PellleHne TMHENHBIX HEPaBEHCTB. J{0Ka3aTebCTBO HEPABEHCTB.

KBanmpaTHble HepaBEeHCTBAa C OJHOW NEepeMEeHHOU. PelleHue KBaJpaTHBIX HEPABEHCTB
rpaguyeckuM METOAOM M METOJOM HHTEpBajoB. MeToa HMHTEpPBAjOB Ml palMOHAIbHBIX
HepaBeHCTB. [Ipocreiilne HepaBeHCTBaA C IAPaMETPOM.

Penienne TeKCTOBBIX 3a/la4 ¢ IOMOIIbIO HEPABCHCTB, CUCTCM HCPABCHCTB.

HepaBeHcTBo ¢ AByMs mnepeMeHHbIMH. PerieHne HepaBeHCTBa C JABYMS IEPEMEHHBIMH.
CucreMbl HEpaBEHCTB € IByMS TepeMeHHbIMU. ['padndyeckuii MEeTo1 pelieHus: CUCTEM HEPABEHCTB
C IByMsI IEPEMECHHBIMHU.

DOyHKUUH

Oynknus. CpoiicTBa QyHKIMN: HYTH (QYHKIIUH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA (D YHKITHH,
MIPOMEKYTKH BO3pacTaHUs U yObIBaHUS (QYHKIIMH, YETHBIC M HEUETHBIC ()YHKITMH, HAUOOJbIIIEE 1
HaUMEHbIIIee 3HAUCHUS (PYHKIIHH.

KBaaparnunas pynkius u e€ cBoiictsa. Mcrnonp3oBaHWe CBOWCTB KBAIPATHIHON (DYHKITUU
i pemeHust 3axad. Iloctpoenue rpaduka kBagpatuuHoil ¢ynkuuu. Ilonoxkenue rpaduka
KBaJpaTUYHONW (PYHKIIMH B 3aBUCUMOCTHU OT € KoapduumenTos. ['papuxu pyHkuii y =ax2, y =
a(x —m)’uy = a(x —m)’ +n. Illoctpoenne rpadukoB QYHKIHIT ¢ TTOMOLIBIO TPEOOPA3OBAHM.

Hpobuo-nmuueitnas ¢pynkius. UccnegoBanue GyHKIIHA.
OyHKIUs y = X" ¢ HATYpaJBHBIM ITOKa3aTeseM 71 U e€ Tpaduk.

YucaoBble MOCIEI0BATEILHOCTH H nmporpeccuun



ITonsTue YHCIIOBOU MOCJIEA0BATEIBHOCTH. Koneunsie u OeCKOHEUYHBIC
nocyienoBareabHOCTH. OrpaHuyeHHas MOCIeAOBaTeIbHOCTb. MOHOTOHHO — BO3pacTaromias
(yObIBaromasi) mociaenoBaTeIbHOCTh. CIocoObl 3aMaHus TOCIeIOBATEIBHOCTH: ONMCATENIbHEIMH,
TaOJIMYHBIN, C TOMOIIBIO (POPMYIIBI #-TO YJI€HA, PEKYPPEHTHBIMN.

Apudmernueckas U reomerpudeckas mnporpeccun. CBoiicTBa 4jIeHOB apu(METHUECKON U
reoMeTpHUecKoil mporpeccuii. @OpMyInbl 7-r0 4ieHa apuPMETHYECKOH U TEeOMETPUYECKON
nporpeccuii. DOpMysbl CyMMBI TEPBBIX 7 UJIEHOB apU(PMETHUYECKONM W TEOMETPHUYECKOMN
nporpeccuii. 3a1a4n Ha MPOLIEHTHI, 0AHKOBCKHE BKJIA b, KPEIUTHI.

[IpencraBiaeHne 0 CXOAMMOCTH IOCIIE€NOBATEIBHOCTH, O CYMMHMPOBAHHU OECKOHEYHO
yOBIBaIOIIEH reOMETPUIECKOI POrPECCHH.

Merton maremaTuyeckoil HAYKUMU. [IpocTeiimme npumepsl.



ITNTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUS ITPOI'PAMMBI VYHEBHOI'O KYPCA
«AJITEBPA» HA YIJIVBJIEHHOM YPOBHE OCHOBHOI'O OBILIET'O OBPA3OBAHUS

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yabTaThl OCBOEHHUS IPOrpPaMMBbI II0 MAaTEMAaTHUKE XapaKTEpU3YIOTCS B
YacTH:

1) maTprMoOTN4eCKOro BOCIIUTAHUSA:

MPOSIBJICHUEM MHTEpeca K MPOLUIOMY M HACTOSLIEMY POCCHUMCKOW MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JIOCTHKECHHUSIM POCCUMCKUX MAaTEMaTHUKOB U POCCHMCKOU
MaTeMaTUYECKOM IIKOJIbI, K HCIIOJIb30BAHUIO 3TUX JOCTHKEHUN B APYTrMX HAyKaxX W MPUKIAJIHBIX
chepax;

2) rpa:KIaHCKOT0 U TYXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00sI3aHHOCTEH TpakIaHWHA ¥ PEaTM3aliy ero MPas,

NpPEJCTAaBICHUEM O MaTeMaTHYeCKHMX OCHOBaX (DYHKIIMOHHUPOBAHMS pa3NIUYHBIX CTPYKTYP,
SBIICHHUM, TPOLIEYp I'pa)kIaHCKOro oOIiecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTBHIO K
00CYX/IEHUIO 3TUYECKHUX IMPOOJIeM, CBA3aHHBIX C MPAKTHUYECKUM INPUMEHEHUEM IOCTHKEHHM
HayKH{, OCO3HAHUEM Ba)XKHOCTH MOPAJIbHO-3THYECKUX IMPHUHIMIIOB B JEATEIBHOCTH Y4EHOTO; 3)
TPYAOBOI0 BOCHIMTAHMS:

YCTAaHOBKOM Ha aKTMBHOE y4YacTHE B PEIICHWHM MNPAKTUYECKUX 33a4 MaTEMaTUYECKON
HAIpPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMaTHYECKOro 00pa30BaHUs Ha MPOTSHKEHUHU BCEil
YKU3HU JJIs yCIIEIIHON Mpo¢eCCHOHAIbHOM eI TeNbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHEM HHIUBUAYAIbHOW TPACKTOPHUH 0Opa3oBaHUS H
KU3HEHHbIX IUIAHOB C YYETOM JIMYHBIX HMHTEPECOB M OOLIECTBEHHBIX MOTpeOHOCTEH; 4)
3CTETHYECKOIr0 BOCIIMTAHUS:

CHOCOOHOCTBIO K 3MOIIMOHAIIBHOMY M 3CTETMYECKOMY BOCHPUATHUIO MaTEMAaTUYECKHUX
00BEKTOB, 33/1a4, PEIICHH, PACCYXIEHUH, YMEHUIO BUAECTh MAaTEMAaTHUECKUE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5)uenHocTeill HAYYHOT0 MO3HAHNSA:

OpHEHTAle B JEATENbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4yHbIX NpEACTaBIE€HUN 00
OCHOBHBIX 3aKOHOMEpPHOCTSIX pa3BUTHs UEJIOBEKa, NPUPOAbI M OOIECTBa, MOHUMaHUEM
MaTeMaTHYECKOW HayKH Kak c(epbl YeJIOBEUECKOW IesATeNbHOCTH, 3TarnoB €€ pa3BUTHS H
3HAYMMOCTH I Pa3BUTHS LIUBUIIN3ALUY, OBJIAJICHUEM S3bIKOM MAaTEMAaTUKU U MAaTEMaTUYECKON
KYJIbTypOM Kak CpEICTBOM IIO3HAaHUsS MHUPA, OBJIAJICHUEM HABBIKAMM HCCIIEA0BATEIbCKOU
JeATEIbHOCTH;

6) pu3nyecKoro BOCNUTAHUSA, (POPMHUPOBAHUSA KYJIbTYPbI 310POBbA U
IMOIHMOHAIBHOIO 0JIArONOJIyYHs:

TOTOBHOCTBIO TPUMEHSITh MAaTEMaTHIECKUE 3HAHUS B MHTEPECaX CBOETO 3/I0POBbSI, BEACHUS
3I0pOBOT0 00Opa3a >KU3HU (3I0POBOE MHUTAHHUE, COATIAHCUPOBAHHBIN PEXXUM 3aHITHH W OTAbIXA,
perymnsipHas ¢puznueckasi akTUBHOCTB), C(OOPMUPOBAHHOCTHIO HABBIKA pedICKCHH, TPU3HAHUEM
CBOECTO0 IMpaBa Ha OMMOKYy M TakKOro >K€ MpaBa JAPYroro 4YeloBeKa; 7) IKOJOrH4ecKOro
BOCTIMTAHUS:



OpHEHTAIle Ha MPUMEHEHHWE MATeMaTUYeCKUX 3HAHWN JJI1 pelieHus 3aiad B o0JacTu
COXPAaHHOCTH OKpYXKarollel Cpeapl, MJAaHUPOBAaHUS IOCTYIKOB M OLIEHKM HX BO3MOXHBIX
NOCJIEACTBUM Ul OKpPY’KaIOIIeH Cpeibl, OCO3HAaHUEM IJI00ATBHOTO XapaKTepa HKOJOTHYECKUX
npoOJeM U MyTel ux perieHus;

8) apanTanuM K M3MEHSIONIUMCH YCJIOBHSAM COUMAILHON M MPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JEUCTBHSAM B YCIIOBUSX HEONPENCIEHHOCTH, MOBBIIIEHUIO YPOBHSA CBOEH
KOMIIETCHTHOCTH 4€pe3 IMPAKTUYECKYIO NESATEIBHOCTh, B TOM YMCIE YMEHHE YUYHUTBHCSA y NPYTUX
nrozie, mpuoOperaTb B COBMECTHOM JI€ATEIbHOCTH HOBBIE 3HAHUS, HaBBIKM M KOMIIETCHLUU U3
OTbITAa JPYruX; HEOOXOAMMOCTHIO B (DOPMHUPOBAHMM HOBBIX 3HAHWUU, (OPMYJIHUPOBATH HIIEH,
HOHATHS, THIOTE3bl 00 0OBEKTaxX M SIBICHHUSIX, B TOM YMCJE paHee HEU3BECTHBIX, OCO3HABATh
neGUUUTBl COOCTBEHHBIX 3HAaHMW M KOMIIETEHTHOCTEH, IUIAHHUPOBAaTb CBOE pa3BHUTHUE;
CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CHTYAlMIO KaK
BBI30B, TpeOYyIOIUH KOHTpPMEp, KOPPEKTUPOBaTh IPUHUMAEMble pELICHUs U JeicTBu,
(bopMyIHpOBaTh M OLICHUBATH PUCKHU U MOCIEACTBUS, (OPMUPOBATH OMBIT.

METAINIPEIMETHBIE PE3YJIbTATbBI

B pesynbrare ocBoeHus mporpamMmbl 10 MaTeMaTHKEe Ha YpOBHE OCHOBHOTO OOILEro
oOpazoBaHusi y oOydaromerocss OyayT chopMUpOBaHB MeTalpelMeTHbIe Pe3yJbTaThl,
XapaKTepU3YIOIIHeCs]  OBIAJCHHEM  YHUBEPCAIbHBIMH  IIO3HABATCIBHBIMU  JIEHCTBUSIMH,
YHHUBEPCATHHBIMA KOMMYHUKATHBHBIMU JICUCTBUSMHU U YHUBEPCAIBHBIMH PETYISATUBHBIMU
NEUCTBUSIMU.

ITo3HaBaTenbHBIC YHHBepcaJbHbIe yueOHbIe AelicTBust bazoBble
JIOTHYECKHe NeHCTBUA:

BBISIBJISITH M XapaKTePU30BaTh CYILECTBEHHBIC TMPU3HAKKM MaTeMaTHUYEeCKHX OOBEKTOB,
MOHSTUM, OTHOIIEHUH MEXAYy TOHATUAMHU, (OPMYJIHUPOBATH ONpPEIEICHUS TOHSTHIA,
yCTaHABIIMBaTh CYIIECTBEHHBIN MpHU3HAK Kilaccu(UKalMi, OCHOBaHHUS g OOOOUIeHUS U
CpPaBHEHMs, KPHUTEPUU TPOBOJUMOrO  aHANIM3a; BOCHPUHUMATH, (QOPMYIHpPOBaTH U
peoOpa3oBbIBaTh CYXKICHUS: YTBEPIUTEIIbHbIE U

OTpUIaTeNIbHbIE, €IWHUYHbIE, YacTHble M OOIIUe, YCIOBHBIC; BBISBIATH MaTeMaTHYECKHE
3aKOHOMEPHOCTH, B3aWMOCBS3M UM TMPOTUBOpeurs B (akTax, OaHHBIX, HAONIOJIECHUSAX U
YTBEPKACHUSIX, TIPeIaraTb KpUTEPUH JIJISl BBISBICHUS

33KOHOMepHOCTeI71 u HpOTHBOpC‘-IPIfI; A€J1aTb BBIBOAbI C HCIIOJB30BAHHECM 3aKOHOB JIOTHMKH,
ACAYKTUBHBIX U MHAYKTUBHBIX

YMO3aKTIOYCHUN, YMO3aKIIIOUeHUH 10 aHaJOTUH; pa3Ouparh JOKa3aTebCTBA MAaTEeMATHUECKUX
YTBEpPKACHUM (MIpsiMble W OT MPOTUBHOIO), MPOBOJUTH CAMOCTOSITEIBHO JI0Ka3aTEIbCTBA
MaTeMaTHYeCKuX (DaKTOB, BEICTpAUBATh apryMEHTALNIO, IPUBOIUTH IPUMEPHI M KOHTPIIPHUMEPHI,
NPUMEHSITh METOJ MaTeMaTHYecKOW WHIYKIUH, OOOCHOBBIBATH COOCTBEHHBIC PACCYKICHUS,
BBIOMpPATh CHOCOO pelIeHus ydyeOHOW 3amayu (CpaBHUBATh HECKOJIBKO BapHAHTOB PEIICHHS,
BBIOMpATh HanboJIee MOAXOAAIIHNMA C YIETOM CAMOCTOATENBHO BBIACICHHBIX KPUTEPUEB).

Ba3zoBrbIe ucciaenoBareLCKHE AelCTBHUA:

UCIIOJIb30BaTh BOMPOCH! KaK HMCCIIEAOBATENLCKUN HHCTPYMEHT MMO3HAHUS, (POPMYIUPOBATH
BOIIPOCHI, PUKCHPYIOLIIE TPOTUBOPEYHE, IPOOIEMY, CAMOCTOSTEIHHO YCTAHABIMBATH HCKOMOE U
JaHHOE, (POPMUPOBATH TMIIOTE3Y, APTYMEHTUPOBATh CBOKO MO3UIMIO, MHEHHE;



MPOBOJMTH O CAMOCTOSITEIBHO COCTaBICHHOMY IJIaHY 3KCHEPUMEHT, MCCIEIOBaHUE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKOro OOBEKTa, 3aBUCUMOCTEH OOBEKTOB MEXIy
co00ii; caMOCTOSITeTbHO (POPMYITUPOBATH 000OIIEHNUS U BBIBOJIBI TIO PE3YJIbTaTaM MPOBEAEHHOTO
HAOMIOJIEHUsI, HCCIIEeNOBaHMS, OKCIIEPUMEHTa, OIEHUBATh JIOCTOBEPHOCTh  IIOJYYECHHBIX
Pe3yJIbTAaTOB, BBIBOJOB M 0000IIECHHI; MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKIKE
BBIJIBUTATh TPEITOIOKEHUS O

€TI0 pa3BUTUHN B HOBBIX YCJIOBHUAX.
Pabora ¢ undopmaumeii:
BBISIBJISITH HEJOCTATOUHOCTH U U30BITOYHOCTH HH(GOPMAIIUH, TAHHBIX, HEOOXOAUMBIX IS

pelieHust 3ajgaud; BHIOMpATh, AHAIM3MPOBATH, CUCTEMATH3UPOBATh M HWHTEPIPETHPOBATH
nH)OpMaIHIo

pa3IMYHBIX BUAOB U (OPM MpEACTaBICHUS; BHIOMpATh (OpMY MpEACTaBIEHUS WHPOpPMALUU U
WITIOCTPUPOBATH pellIaeMble 3a/1aun

CXeMaMH, JuarpaMMaMiy, WHOW TpaduKkoil M WX KOMOWHALMSIMH, OIICHHBATH HAAEKHOCTH
WHGOPMAIIUY TIO KPUTEPUSIM, TTPEITIOKEHHBIM HITH

c(hOpMYyIIMPOBAHHBIM CAMOCTOSITEIBLHO.

KoMMyHHKAaTHBHBIE YHUBepPCAIbHbIe YUeOHbIe AeiicTBUS BOCTIPHHUMATh U (OPMYIIHPOBATH
CY)XJICHHS B COOTBETCTBUH C YCIOBHUSMH M LIEISIMHU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh
CBOIO TOYKY 3PEHHUSI B YCTHBIX U NMUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY PEIICHHS
3a1a4d, KOMMEHTHPOBATH MOJYYEHHBIH Pe3ylbTaT; B X0J€ OOCYKICHHS 33JaBaTh BOMPOCHI 110
CYIIECTBY 00CYXJIaeMOM TEMBI, IPOOJIEMBI, peraeMoi 3a7auu, BHICKA3bIBATh UJEH, HAlleJICHHbIE
Ha TIOMCK PELICHHUs, COTIOCTABIIATh CBOHU CY)KJIEHHS C CYKICHUSAMHU JPYTUX YYaCTHUKOB JTHAJIOTA,
OOHapy)XMBaTh pa3JU4Me M CXOJCTBO IIO3MIMH, B KOPpeKTHOW (opme ¢GOpMyIUpoBaTh
pasHOTIacus, CBOM BO3PAKEHHMS; MPEACTABIATH PE3yJIbTAaThl PEHICHHs 3a7adH, SKCIIEPUMEHTa,
WCCIIEJOBAaHHA, TPOEKTa, CaMOCTOSTEIbHO BHIOMpaTh ()OpMAaT BBICTYIUIEHHUS C Y4E€TOM 3ajad
Npe3eHTAllMd M OCOOCHHOCTEH ayJuTOpPHH; TOHMMaTh M HCIIONb30BaTh HPEHMYIIECTBA
KOMaHTHOW W WHAWBUAYAJIbHOM pabOThl MpU pElICHHH Y4eOHbIX MaTeMaTH4YeCKHX 3ajad,
NPUHUMATD 1€JIb COBMECTHOH N1eATeNIbHOCTH, TUIAHUPOBATh OPraHU3allii0 COBMECTHOM paboTHl,
pacnpenensaTb BUIbl paboT, JOrOBapHBaThCs, 00CYkKIATh MPOILIECC U Pe3yNbTaT paboThl, 000011aTh
MHEHHUSI HECKOJBKUX JIFO/IeH; y4acTBOBAaTh B IPYMIOBBIX (GopMax paboTsl (00CykIeHUs, OOMEH
MHEHHH, «MO3TOBBIE IITYPMBD» ¥ HHBIE); BBIIIOIHATH CBOIO YaCTh PAOOTHI M KOOPAWHUPOBATH CBOU
JEUCTBHA C APYIMMHU YJICHAMH KOMaH[bI, OLCHWBATh KAaueCTBO pe3yibTaTa M KauyecTBO CBOETO
BKJIa/1a B OOIIHIA pe3yNbTaT o KpUTEepUsM, chopMyITupoBaHHBIM YYaCTHUKAMHU B3aUMOICHCTBUS.

PeryasiTuBHble yHHMBepcajibHble Y4deOHble aeiicTBusi CaMoopraHm3aumsi: BBISBIATH
HpOGJIeMBI AJid pCHICHUS B ) KU3HCHHBIX U y‘Ie6HbIX CUTyaluix,

OpPUEHTUPOBATHCS B PANIMYHBIX MOJAXOAAX MPUHATHSA pellleHui (MHIMBUIYyaIbHOE, TPYIIOBOE);

CaMOCTOSITENIbHO COCTAaBJIAThH IUIaH, JITOPUTM pelIeHHs 3aJayu (WJIM €ro 4acTh), BBIOMpPATH

crocob pemieHuss € Yy4€TOM HMEIOIIHUXCS PECcypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,

apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUI ¢ yUETOM HOBOM MH(YOPMAIIIH.
CaMOKOHTPOJIb, IMOLMOHATbHBII HHTEJJIEKT:

BJIAJIETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS IIPOIIecca U pe3ysIbTaTa peIieHus



MaTeMaTHYECKOM 3a/1a4M, CAMOMOTHBAIINH U pe(IeKCUH; TPEIBUAETH TPYIAHOCTH, KOTOPbIE MOTYT
BO3HUKHYTh IIPU PELIEHUM 3a7a4yd, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX
OOCTOSITENIbCTB, HAMIEHHBIX OIIMOOK, BBISBICHHBIX TPYAHOCTEH; OILEHMBATH COOTBETCTBHE
pe3yabTara AEATeNbHOCTH MOCTaBICHHOW e U YCIOBHSIM, OOBSICHATh MPUYUHBI TOCTHKECHHUS
WJIM HEJIOCTHKEHUS LIEJIH, HAXOIUTh OIIHUOKY, 1aBaTh OLEHKY IPUOOPETEHHOMY OTIBITY; BHIPAXKaTh
HMOIMH MIPH U3YUYEHHH MAaTEeMaTHUYEeCKUX 0OBEKTOB U (haKTOB, 1aBATh

SMOIMOHAJIbHYIO OLICHKY PCIICHUA 3aa4Yu.

INPEAMETHBIE PE3YJIbTATbBI

K xoniy o0y4yenus B 7 kjiacce 00y4Jaromunics MOIyYUT CIEIYIONINE TPEAMETHBIC PE3YIbTaThI:
Yucia 1 BpIuncJaeHus PanonaanHble YKUCia.

[TepexoauTs OT OmHOM (POPMBI 3aIUCH YKCEN K IpYyroi (mpeoOpa3oBHIBATH ACCATUIHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATHUYHYIO, B YacTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB).

Hcnonp30BaTh NOHATUS MHOXKECTBA HATypalbHBIX YHCEN, MHOXECTBA LEJbIX YHCEIl,
MHOXKECTBA PALMOHAJIBHBIX 4YHUCEI IpU PpELICHUH 3a1ad, I[POBEICHUU PACCYKICHUU U
JI0Ka3aTelIbCTB.

[Tonnmath 1 OOBACHATH CMBICI MMO3UIIMOHHOMN 3alIMCU HATYPAJIbLHOTO YHUCIIA.
CpaBHUBATH U YIOPSAIOUMBATH PAllHOHATIbHbBIE YHCIIA.

BrImonHsATh, coderas YCTHbIE M TMHUCHMEHHBIE TPUEMBI, apuMeTHuecKue NEeHCTBUS C
palMOHAIBHBIMUA YKCJIAMH, HKCIOJb30BAaTh CBOWCTBA YHCEI M IMpaBWwia JEUCTBUH, NPUEMBI
palMOHATBHBIX BHIYUCICHUH.

BrImonsaTs HCfICTBHﬂ CO CTCIICHAMHU C HATYpaJIbHBIMU IMOKA3aTCIIAMMU.

Haxonuts 3Ha4€HHs YUCIIOBBIX BEIPAKEHUN, COIEPKAILUMX PALIMOHATIBHBIC YKMCIIA U CTEIIEHU
C HaTypaJbHBIM IIOKa3aTeseM, MPUMEHATh pazHoOOpa3Hble CMOCOOBI U MPUEMBI BBHIYHCIICHUS,
COCTaBJIATh U OLIEHUBATH YUCJIOBBIE BHIPAKEHU IIPU PELICHUU IIPAKTUYECKUX 3a]ay U 3a1ay U3
JPYTUX y4eOHBIX MPEIMETOB.

OKpyryTh YUCiIa C 33/1aHHOM TOYHOCTBIO, a TAKXKE M0 CMBICITY NMPAKTUYECKON CUTYyallUH,
BBIMOJHATh NPUKHUAKY W OIEHKY pe3ylbTaTa BbIYMCICHHUH, OLEHKY 3HAaYeHHH YHCIOBBIX
BBIPXKEHUM, B TOM YHUCJIE MPU PEIICHUH MPAKTUYECKUX 3a]1a4.

Pemate TekcTOBBIE 3aaUuN ApUPMETUIECKUM CIIOCOOOM, UCIOIB30BaTh TAOIUIIbI, CXEMBI,
YEPTE)KHU, JPYTHE CPEICTBA IIPEACTABICHUS JaHHBIX [IPU PEILICHUHU 3aa4.

Pemarh mnpakTHUKO-OPUEHTHPOBAHHBIE 3aJauyM, CBS3aHHbIE C OTHOLIEHUEM BEJIUYMH,
MPOMOPIMOHAILHOCTBIO BEIMUMH, TPOLIEHTAMU, HHTEPIPETUPOBATh PE3YJIbTAaThl PEIICHUS 3a]a4
¢ Y4ETOM OrpaHUUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpUBAEMbIX OOBEKTOB.

JleIuMOCTb.

Jloka3pIBaTh M MPUMEHATH NIPU PEUICHUH 3aJ1ad MPU3HAKU IeTMMOCTH Ha 2, 4, 8, 5,3, 6, 9,
10, 11, npu3HaKu 1ETUMOCTH CYMMBI M IPOU3BEACHUS LIEJIBIX YHCE.

PacknanpiBaTh Ha MHOXKUTENN HATypaJIbHbIEC YUCIIA.
CB0OOOIHO OTIEpPHPOBATH MOHATUAMHU: YETHOE YHUCIIO, HEUETHOE YUCIIO, B3AUMHO TPOCTHIS
Yyucia.



Haxomute Hambonpimuii OOUIMII AENMUTENb W HaWMEHbIIee O0IIee KpaTHOE YUCeNT H
UCIIOJIL30BaTh UX MPH PEIICHUH 33]1a4, TPUMEHSTh alroput™ EBkiuaa.

OnepupoBaTb NOHATHEM OCTaTKa 0 MOAYJIKO, NPUMEHITh CBOMCTBA CPaBHEHHH IIO
MOZYJIIO.

Auredpanyeckune BbIpasKeHHUs
BeipaxeHus ¢ nepeMeHHbIMH.

Hcnonp3oBatk anredpandeckyro TEpPMUHOIOTHIO M CHMBOJIMKY, IPUMEHSTH €€ B Ipoliecce
OCBOCHHS yUeOHOTO MaTepHuaa.

HaXOI[I/ITB 3HA4YCHUA 6yKBCHHBIX Bblpa}KGHI/II\/'I ITpHU 3aJaHHBIX 3HAYCHHUAX IIEPEMCHHBIX.

Hcnonb30BaTh TOHATHE TOXKAECTBA, BBIMOJIHATE TOXICCTBEHHBIE MPEOOpa30BaAHUS
BBIPOKEHUM, TOKA3bIBATh TOXKICCTRA.

MHOro4ieHbI.

BrimonsaTe npeoOpa3oBaHus 1eI0T0 BBHIPAXKEHUSI B MHOTOWIEH MPUBEJACHUEM TMOT0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BeimonnsaTe nedicTBUs (CIOKEHUE, BBIYMTAHUE, YMHOXXEHHE) C OJHOUYJIECHAMU U C
MHOTOWJIEHAMH, TPUMEHSTh (OPMYIJbI COKPAIIEHHOTO YMHOXKEHHs (KBajapar U KyO CyMMBI,
KBaJpaT U Ky0 pa3HOCTH, Pa3HOCTh KBaapaTOB, CyMMa W Pa3HOCTh KyOOB), B TOM YHCJIE IS
YIIPOLIEHUS BBIYUCIICHUM.

OcyiecTBIATh pa3ioKEeHWe MHOTOYICHOB HAa MHOXHUTENM C TIOMOIIBIO BBIHECEHUS 3a
CKOOKHM OOIIEr0 MHOXHUTENs, TPYNIUPOBKU CIAraeMbIX, MPUMEHsS (OPMYJIbl COKPAIIEHHOTO
YMHOKEHHS.

[TpumensTh mnpeoOpa3oBaHUsT MHOTOWIEHOB JUISl pEIICHUs pa3IWYHbIX 3aJady U3
MaTeMaTHUKH, CMEXHBIX IPEIMETOB, U3 pPEaJTbHON MPAKTUKH.

Hcronb30BaTh CBOMCTBA CTENEHEH C HATypaJbHBIMHU MOKA3aTeIISIMH JJI MPeoOpa3oBaHUs
BBIPAYKEHUM.

YpaBHeHNsI M HEPABEHCTBA

Pewats JiMHEWHbIE ypaBHEHUs C OJHOM IEPEMEHHOM, IPUMEHSS INpaBUiIa IIepexoaa OT
UCXOOHOIO YpPaBHEHUS K DPAaBHOCHIBHOMY eMy. [IpoBepATh, SABISETCS JIM 4YHUCIO KOPHEM
YpaBHEHUS.

[TonGupath mpuUMephI Map YKUCe, SBISIIOIIUXCS PEIICHUEM JINHEHHOTO0 YpaBHEHUS C IBYMS
NepeMEHHBIMH.

CtpouTh B KOOPJAWHATHOM IUIOCKOCTH TpauK JUHEHHOTO YpaBHEHUS C JABYMs
NepEMEHHBIMHU, TIOJIB3YACh TPaUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHUSI.

Pemars cucrtembl IByX JMHEHHBIX YpaBHEHHH C JABYMS NEPEMEHHBIMH, B TOM YHCIE
rpadu4ecKy.

CocTaBnsAiTh M pellaTh JUHEWHOE YpPAaBHEHHWE WM CHUCTEMY JIMHEWHBIX ypaBHEHUH IO
YCIOBUIO 3a/layl, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJlayM TOJYYEeHHBIN
pe3ynbTar.

DOyHKUUHA

Koopaunats! u rpaduku.

N3ob6paxxate Ha KOOPJAMHATHOU IpsIMOI TOYKH,
COOTBETCTBYIOILIME  3aJaHHBIM KOOpAWHATaM,  Jy4d, OTPE3KH, UHTEPBAJIbI,

3allMChIBaTh YUCJIOBBIC IMPOMEIKYTKHU Ha anre6pa1/1quK0M SA3BIKE.



OtMeuaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH IO 33JaHHBIM KOOPIUHATAM.
DyHKIUH.

CrpouTth rpaduku TUHEHHBIX (YHKITUI.
OnwuchIBaTh ¢ TOMOIIBIO QYHKIIUI H3BECTHBIC 3aBUCUMOCTH MEXK]Ty BEJTHUYNHAMH:

CKOpPOCTh, BpEMs, PAacCTOSIHWE, II€HAa, KOJIMYECTBO, CTOMMOCTB, NMPOWU3BOAMTEIBHOCTh, BpeMs,
00BEM paboTHI.

HaxoauTe 3HaueHne QyHKIMM MO0 3HAYCHUIO €€ apryMeHTa.

[Torumate rpadudeckuid crocod MpeACTaBICHUS W aHaIW3a WH(OpMaIuu, U3BJICKATh U
UHTEPIPETHPOBATH MHPOPMAIIUIO M3 TPa(GHUKOB peaTbHBIX MPOIECCOB U 3aBUCHMOCTEH.

Hcrnonb30oBath cBOMCTBA QYHKIIMMA JIs1 aHAN3a TPadUKOB PEAIbHBIX 3aBUCUMOCTEH (HYITH
(GYHKIINH, MPOMEKYTKH 3HAKOMOCTOSHCTBA (DYHKIIMH, MTPOMEXYTKH BO3PACTAHHS W YOBIBAaHUS
byHKIIMKA, HAUOOJIBIIIEEe U HAUMEHbIIIEE 3HAUCHUS (QYHKITHUN).

Hcnonp3oBarh rpaduKu JUIsl UCCIEIOBAHUS MPOLIECCOB U 3aBUCHUMOCTEH, NPU PELICHUN
3aj7ia4d U3 IPYrUx y4eOHBIX IPEIMETOB U peallbHON KHU3HU.

K xonIiy oOydenus B 8 kiaacce oOyJaroniuiics MoayduT CIASAYIOMNE MPEIMETHBIE PE3YIbTaThI:
Yuciia 1 BLIYUCIECHUA

HppanuoHanbHble YuCIIa.
IToHMMaTh U UCIIONB30BATH NPEACTABICHUSA O PACIIUPEHUH YACIOBBIX MHOXKECTB.

CB00OOHO OmepUpOBaTh MOHIATHAMU: KBaJIpaTHBIA KOPEHB, apu(METUUECKUN KBaAPAaTHBIN
KOpEHb, MppaIOHAJIbHOE YHCJIO0, HAXOAWUTh, OLEHUBATh KBAJpaTHbIE KOPHU, HCIONb3yS MpPH
HEOOXOJUMOCTH  KaJIbKYJISTOP, BBINOJMHATH MpeoOpa3oBaHUsl BBIPAKEHUH, COAEpIKALIUX
KBaJpaTHbIE KOPHH, UCTIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp30BaTh HayalbHbIE MPEICTABICHUS O MHOXKECTBE JEHCTBUTENIbHBIX 4YHCEN Ui
CpaBHEHUsI, OKpPYIJICHHUS M BBIYMCICHUH, M300pakaTh NEHCTBUTENIbHBIE 4YMCIA TOYKAMH Ha
KOOPAUHATHOM MPSIMOIA.

Hcnonp30BaTh 3amucy OOJIBIIMX M MAajbIX YHCEI C IIOMOIIBIO OCCATHYHBIX I[pOGGﬁ u
CTEIIEHeW uYHcia 10, 3alMUCBbIBATh U OKPYIIIAATH YHCJIOBBIC 3HAUCHUA PCAJIBHBIX BCJIIMYUH C
HCIIOJIB30BAHUEM PA3HBIX CUCTEM H3MepeHHﬁ.

JlenumocTsb.

CB00OHO ONEpPUPOBATH MOHIATHEM OCTATKa MO MOAYIIO, IPUMEHATH CBOICTBAa CpaBHEHU I
10 MOJYJIIO, HAXOQUTh OCTaTKU CYMMBI U IIPOU3BEIEHHUS 110 JAHHOMY MOYIIIO.

Auredpanyeckune BbIpasKeHHUs

JpoOHO-paniioHAIbHEIE BRIPAKEHUSI.

HaxomuTh nonycTuMbie 3HaUE€HUS IEPEMEHHBIX B IPOOHO-PAITMOHATIBHBIX BBIPAKCHUSX.
[IpuMeHsITh OCHOBHOE CBOMCTBO pallMOHAIBHON IPOOH.

BrimonHATE TIpuBeneHne anreOpandeckux apoOed K olleMy 3HaMEHATEeIo, CIIOXKEHUE,
YMHOXEHHE, JISJICHNE alreOpandeckux aJpooei.

BBINONMHATE TOX/IECTBEHHBIE TPE0OPA30BAHUS PALIMOHATBHBIX BBIPAYKEHHH.

[TpumensTh MpeoOpa3oBaHUs BHIPAXKEHUH IS peLIeHHs] pa3IUYHbIX 3a/1a4 U3 MaTeMaTUKH,
CMEXHBIX MMPEAMETOB, U3 PEATbHON MPAKTUKHU.

Crenenu.



HpI/IMCHﬁTB IHOHATUC CTCIICHHU C ILCJIBIM IIOKA3aTCJICM, BbIIIOIHATH npeo6pa3013aHH51
BBIpa)KeHPIfI, COACPpKAMUX CTEIICHU C LCJIBIM IMOKA3aTCIIEM.

HpparmoHanbHble BHIPAKEHUS.

HaXOIII/ITB AOIYCTUMBIC 3HAYCHUA MNEPCMECHHBIX B BBIPAKCHUSAX, COACpIKaIMnX
apudmeTHuecKre KBaJIpaTHbIE KOPHHU.
BrImonHATE IpeoOpa3zoBaHus HPPALMOHATBHBIX BRIPAXKEHHH, HCTIOIB3Ysl CBOMCTBA KOPHEH.

YpaBHeHHUs U HEPABEHCTBA
Pewats kBagpaTHbIC ypaBHEHUS.
Pemate 1poGHO-paliuoOHaNbHEIE YPaBHEHHUS.

Pemiate sHMHEHHBIE ypaBHEHHS C TlapaMeTpaMH, HECJIOKHBIE CHCTEMBI JIMHEHHBIX
YpaBHEHUH C IapaMETPaMH.

[TpoBoAMTH HcCNeAOBaHUS YPAaBHEHUN U CUCTEM YpaBHEHUH, B TOM YHUCIIE C IPUMEHEHHEM
rpaduyueckux mpeacTaBieHUi (ycTaHaBIMBAaTh, UIMEET JIM ypaBHEHHE WM CHUCTEMa ypaBHEHUI
pelIeHus1, €CIM UMEET, TO CKOJIBKO, U MPOYEe).

[TepexoauTs OT cloBeCHON (GOPMYITHPOBKH 3aMaddl K e€ anreOpamdeckorl MOJIenu C
MOMOIIbI0 COCTAaBJICHWS YpPaBHEHMs] WJIM CHCTEMbl YpaBHEHUH, WHTEPIpPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4¥ MOJyYEHHBIN pe3ysbTar.

[IpuMeHATHh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsI CPABHEHHUSI, OLICHKH, PEIIATh JIMHEHHbIE
HEpaBEHCTBA C OJHOM NEpEeMEHHON M HUX CHUCTeMBbl, JaBaTh TIpapUUEcKyr0 WILTIOCTPALHIO
MHO>KECTBA PELICHUI HEPABEHCTBA, CHCTEMbI HEPABEHCTB.

DOyHKUUH

[ToHUMAaTPh W UCTIOJIB30BaTh (DYHKIIMOHAIBHBIC TIOHSATHS U S3bIK (TEPMUHBI, CHMBOJIMYECKHE
0003HaueHMsI), OTIPEICISTh 3HAUCHHE (PYHKIIUU M0 3HAUYCHUIO apTyMEHTa, ONPEACIsTh CBOWCTBA
dbynakuu 1o e€ rpaduxy. Ctpouts rpaduku QyHKITUH , OMUCHIBATH CBOWCTBA YUCIOBON (DYHKITUH
o e€ rpaduky.

K xoH1y o0y4yeHus B 9 kiiacce 00ydaronuiicss MOIyYuT CASAYIONINE MPEAMETHBIE PE3YIbTaThI:
Yuciia 1 BLIYUCJIECHUA

CB0oOOHO omepupoBaTh MOHATUSMHU: KOPEHb n-W CTEMEeHH, CTENEeHb C palloHaIbHBIM
II0Ka3aTeJeM, HAXOIUTh KOPEHb /-i CTENIEHU, CTENIEHD C PAllMOHAIbHBIM II0KA3aTEJIEM, UCIIOJIb3Ys
OpyU HEOOXOAWMOCTH KaJbKYJIATOp, HNPUMEHSTh CBONCTBA KOPHA 7-H CTEMEHH, CTENEHU C
palrOHATIBHBIM OKA3aTEIEM.

Hcnonp30Barh MOHATHE MHOXKECTBAa JCHCTBUTEIBHBIX YHCEN IMpPU PEIICHUH 3a/aad,
MIPOBEICHUH PACCYKICHHUI U I0Ka3aTEIbCTB.

CpaBHUBATH U YIOPSIOYUBATE JEHCTBUTEILHBIC YUCTA, OKPYTIIATH JCHCTBUTEIBHBIC YHCIA,
BBITMOJHATH NPUKUJIKY PE3Yy/IbTaTa BEIYUCICHHM, OIIEHKY YMCIOBBIX BbIPaXKEHHII.

Auredpanyeckue BbIpasKeHHUs

CB0001HO OTIEpUpPOBATH MOHATHEM KBaIPATHOTO TPEXUJICHA, HAXOIUTh KOPHHU KBaIPaTHOTO
TpEXUJICHA.

PackitanpiBath KBagpaTHbIN TPEXWICH HA JIMHENHBIE MHOXKUTEIIH.

YpaBHeHNsI M HEPABEHCTBA



Pemwlats nuHEHHBIE M KBaJpaTHbIE YPABHEHUs, YPAaBHEHUS, CBOIAIIMECS K HUM,
JIpOOHOpaIMOHAJIbHBIE YPABHEHUS.

Pemats Hec0XHbIEe KBaJIpaTHbIE YPAaBHEHHS C TApaMETPOM.

Pemate nuHENHBIE HEPAaBEHCTBA, KBAJAPATHHIE HEPABEHCTBA, MHCIIOJIb30BaTh METOJ
MHTEPBAJIOB, U300pakaTh pelIeHHE HEPAaBEHCTB HA YMCIOBOM MPSAMOM, 3alUCHIBATh PEIICHUE C
HIOMOIIBIO CUMBOJIOB.

Pemats cucrempl ABYX JMHEHHBIX YPAaBHEHUI C JBYMsI IEPEMEHHBIMU U CHUCTEMBI JIBYX
YPaBHEHHUN, B KOTOPBIX OJJHO YPABHEHUE HE SBJIACTCSA TUHECHHBIM.

Pemrats Hec10KHBIE CUCTEMBI HEJIMHEVHBIX YPABHEHU C IIApaMETPOM.
[TpuMeHsATh METO/1bI pAaBHOCUJIBHBIX TPE0Opa30BaHUi, 3aMEHBI IEPEMEHHOM, rpadnIecKoro
METOJIa IIPU PELIEHUH YpaBHEHUM 3-11 U 4-1i cTeneHe.

Pemiats cucteMbl TIMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOUAIOIINE KBAJPATHOE
HEPAaBEHCTBO, M300pakaTh PEIIEHUE CHCTEMbl HEPaBEHCTB Ha YHCIIOBOW MPSIMOM, 3alMCHIBAThH
pelIeHNE C TOMOIIBIO CUMBOJIOB.

Pemats ypaBHeHMsI, HEpaBEHCTBA U X CUCTEMBI, B TOM YHCJIE C OTPaHUYCHUSIMH, HATIPUMED,
B IEJIBIX YUCJIAX.

[TpoBoAMTH HcCNeAOBaHUS YPAaBHEHUN U CUCTEM YpaBHEHUH, B TOM YHUCIIE C IPUMEHEHHEM
rpaduueckux mpeacraBieHUi (ycTaHaBIMBaTh, UIMEET JIU ypaBHEHHE WM CHUCTEMa ypaBHEHUI
pelIeHus1, €CIM UMEET, TO CKOJIBKO, U MPOYEe).

Pemares TekCTOBBIC 3amaun anreOpandecKMM CIOCOOOM C TIOMOIIBID COCTABJICHHS
YpaBHEHUM, HEPABEHCTB, UX CUCTEM.

Hcnonp30BaTh ypaBHEHUS, HEPABEHCTBA U X CHCTEMBI [UIsl COCTaBICHHS MaTEMaTHIECKON
MOJCIIA PEAJIbHOW CUTyallUd WIA IPUKIAJHOM 3a7a4d, WHTEPIPETUPOBATH IIOJYYCHHBIC
pe3yabpTaThl B 3aJaHHOM KOHTEKCTE.

YucaoBble MOCIAEI0BATEILHOCTH H nmporpeccumn

CB00OOIHO OTmepupoBaTh MOHATUSIMHU: 3aBHCUMOCTh, QYHKIIUS, TpaduK QYHKIIUH, TpIMast
MPOTOPITMOHANBHOCTD, JIMHEHHAass QYHKIHS, OOpaTHas MPOMOPIHMOHAIBHOCTh, Tapabora,
runep0oia, KyCOUYHO-3aJaHHasi PYHKIHUS.

UccnenoBary ¢yHKImMio 1o e€ rpaduky, yCTaHAaBIMBaTh CBOWCTBA (DYyHKIMHA: 00JacTh
OTIpENIeJICHUsI, MHOXKECTBO 3HA4YCHWUH, HYTH (QYHKIUH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA,
IPOMEXYTKHM BO3pAcTaHUsl U yObIBaHUS, YETHOCTh U HEYETHOCTh, HAHOOIbIIEE U HaUMEHbIIIEE
3HAYEHUS, ACUMITOTHI.

Pacno3naBate KkBaipaTHYHYO (QYHKIHIO IO POpMYJIIe, TPUBOAUTE IPUMEPHI KBaIPATUIHBIX
GYHKIMA U3 peaTbHOMN XU3HU, (PU3UKH, TEOMETPHUHU.

OmnpenensaTh nNoJOXKeHHE Tpaduka KBaAPaTUYHOM (YHKIMH B 3aBUCHMOCTH OT €&
K03 pUITEHTOB.

CrpouTts rpaduk KBagpaTUIHON (PYHKIIMH, OMHUCHIBATH CBOMCTBA KBAJPATHYHOW (PYHKIIUU
o e€ rpaduky.

Hcnonp30BaTh CBOMCTBA KBAIpaTUIHON (DYHKITUH /TS PEIICHUS 3a1a4.

Ha npumepe kBagpatuuHoi (yHKIMHM CTpouTh rpaduk ¢ynkumu y =af(kx + b) + ¢ ¢
MOMOIIBIO TTpeoOpa3oBannii rpaduka GyHKIUH y=f(x).

NnmroctpupoBaTh ¢ MOMOIIBI0 Tpaduka peanbHYI 3aBUCHMOCTh WM TPOIECC MO X
XapaKTepUCTHKAM.



Apupmernyeckas 1 reoMeTpruuecKas Nporpeccun

CBoOomHO  omepupoBaTh TMOHATHUSMHU:  IOCIIEOBATEIbHOCTh, apuMeTHyeckas U
reoOMETpUYECKasi IPOrPECCUH.

3agaBaTh IOCIEI0BAaTEIBHOCTH PAa3HbIMU CHOCOOAMM: ONMCATENbHBIM, TaOIMUYHBIM, C
HOMOIIBIO (POPMYJIBI 71-TO YIEHA, PEKYPPEHTHBIM.

BBINONHATE BBIYMCICHUS C MCIOJIB30BaHUEM (DOPMYT n-TO 4ieHa apupMETHYECKOW M
F€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX 71 YICHOB.

I/I306pa)KaTb YJICHBI ITOCJICA0BATCIIbHOCTH TOYKaMH Ha KOOp,Z[I/IHaTHOI\/JI IIJIOCKOCTH.

Pemmatsb 3amaum, cBsi3aHHBIE C YUCIIOBBIMU TIOCIIEI0BATENBHOCTIMH, B TOM YHCIIE 3a7a4U U3
peanbHOM XU3HU (C UCTIONB30BaHUEM KAIIBKYJIATOPA, IU(DPOBBIX TEXHOJIOTHI).

Pacrio3naBaTh ¥ MpUBOAUTH MPUMEPHI KOHEUHBIX U OECKOHEUHBIX MOCIEN0BATEIbHOCTEMH,
OI'PaHUYEHHBIX MOCJIEA0BATEIBHOCTEM, MOHOTOHHO BO3pacTaroLMX (yObIBaromuX)
IIOCJIENOBATEILHOCTEH.

HNmets MNpEeaACTaBJICHUEC O CXOAUMOCTH IIOCICAOBATCIBHOCTH, YMCTb HAXOIUTL CYMMY
OECKOHEYHO YOBIBAIOIIEH T€OMETPUUECKON TPOTPECCHH.

HpI/IMeHSITB MECTO MaTeMaTHUYEeCKOM WHAYKIOWHW IPpH pCIICHUU 3a1a4.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
Kosn4yecTBo yacoB
No 1/ HaumeHoBaHMe pa3/iejioB U TeM K - JyekTpoHHbIE (HU(POBBIE)
° n/m
nporpaMMbl OHTPOTLHELE parTHiecine oOpa3oBaTe/ibHbIE PecypChl
Bcero padoThI padoThI

YUCJIA U BBIYUCJIEHU . .

1 11 1 0 https://resh.edu.ru/subject/16/7/
PanmonansHblie yncina (MOBTOpEHUE)
OVYHKIMU. Koopaunatsl u )

2 17 1 0 https://resh.edu.ru/subject/16/7/
rpaduku. OyHKIIUN
AJITEBPAMYECKUWE BBIPAYKEHU . .

3 7 0 1 https://resh.edu.ru/subject/16/7/
BeIpaxxeHus ¢ nepeMEHHBIMU
YPABHEHUA U CUCTEMBI .

4 . . 10 1 0 https://resh.edu.ru/subject/16/7/
YPABHEHMWMU. JIunelinbie ypaBHEHUS
UUCJIA U BBIYUCJIEHU . Crenens ¢ .

5 6 0 1 https://resh.edu.ru/subject/16/7/
HATypaJbHBIM TOKa3aTelieM
AJITEBPAYECKUE BBIPAXKEHU . .

6 23 1 1 https://resh.edu.ru/subject/16/7/
MHoro4yieHsl
AJITEBPAYECKUE BbIPAXKEHU . .

7 . 14 1 0 https://resh.edu.ru/subject/16/7/
@opMyJIbl COKPAIEHHOTO YMHOKEHUS
YUCJIA U BBIYUCJIEHU . .

8 10 0 1 https://resh.edu.ru/subject/16/7/
JenumocTb

9 OYHKIUUNUN. JIuneitnas GyHKIIUAS 16 1 0 https://resh.edu.ru/subject/16/7/




YPABHEHUMA 11 CUCTEMbI

10 VPABHEHMUIA. Crcrems! THHEHHBIX 14 https://resh.edu.ru/subject/16/7/
yYpaBHEHUU
[ToBTOpeHue, 06001IeHNE, )
11 N 8 https://resh.edu.ru/subject/16/7/
cucreMarul3aius 3HaHUnu
OBIIEE KOJIMYECTBO HACOB 110 136

[TPOTPAMME




8 KJIACC

KoamuecTBO 9acoB
HaumeHoBaHMe pa3/ie/ioB U TeM K - JuekTpoHHbIE (HU(POBBIE)
Nen/m | mporpamMmmal OHTPOJLHELE pakTiriecicue o0pa3zoBaTejbHbIE pecypchbl
Bcero padoThI padoThI

YPABHEHUMA U HEPABEHCTBA. )

1 20 1 0 https://resh.edu.ru/subject/16/8/
HepaBenctpa
YUCJIA U BBIYUCJIEHM . )

2 . 17 1 0 https://resh.edu.ru/subject/16/8/
KBanpaTHblii KOpEHb
YPABHEHUS U HEPABEHCTBA. )

3 17 1 0 https://resh.edu.ru/subject/16/8/
KBanpaTHble ypaBHEHUs
AJITEBPAMYECKUE BBIPAXKEHI . )

4 17 1 0 https://resh.edu.ru/subject/16/8/
JIpoOHO-palinoHAIbHEIE BRIPAKEHUS
YPABHEHUA U HEPABEHCTBA. )

5 19 1 0 https://resh.edu.ru/subject/16/8/
JIpoOHO-paImoHaIbHbIC YPaBHEHHUS

6 OYHKINU 15 1 0 https://resh.edu.ru/subject/16/8/
AJITEBPAMYECKUE BBIPAXKEHI . )

7 14 0 1 https://resh.edu.ru/subject/16/8/
Cremnenn
YUCJIA U BBIYUCJIEHM . )

8 7 1 0 https://resh.edu.ru/subject/16/8/
JemumocTh
[ToBTOpeHue, 06001IeHNE, )

9 N 10 1 0 https://resh.edu.ru/subject/16/8/
cucreMarul3anus 3HaHUnu

OBUIEE KOJIMYECTBO YACOB I10 136 g {

[NPOTPAMME

9 KJIACC




KoaunuecTBO 4acoB

Ne HaumeHoBaHMe pa3/iejioB U TeM K - JJyieKTpOoHHBIE (HU(POBbIE)
n/n nporpaMMbl OHTPOTLHELE parTHieckue o0pa3oBaTe/ibHbIE PeCypcChl
Bcero padoThI padoThI

1 OYHKIINU 25 1 0 https://resh.edu.ru/subject/16/9/
YPABHEHUMA U HEPABEHCTBA. )

2 15 1 0 https://resh.edu.ru/subject/16/9/
KBanpaTHble HEpaBEeHCTBA
YPABHEHUWA U HEPABEHCTBA. )

3 25 1 1 https://resh.edu.ru/subject/16/9/
YpaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI
U1 CJIOBBIE

4 I[TOCJIEJJOBATEJIBHOCTU U 25 1 1 https://resh.edu.ru/subject/16/9/
I[MPOI'PECCHUU
AJITEBPAMYECKUWE BBIPAXXEHU . .

5 12 1 0 https://resh.edu.ru/subject/16/9/
Cremnenb C pallMOHAILHBIM ITOKa3aTeIeM
[ToBTOpeHue, 06001IEHNE, )

6 . 34 1 1 https://resh.edu.ru/subject/16/9/
CUCTEMaTH3aIus 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 136 6 3

[NPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIIACC
KoanuectBo yacos JIEKTPOHHBIE
Jlata uuppoBbIe
Ne ni/nt Tema ypoka Kontpoabubie | IlpakTuueckue H3yUeHnHsI 00pasoBaTebHbIE
Bcero padoThI padoThI pecypchl
1 [ToBTOpenue. PainoHaibHbIE YKCIIa 1 0 0 06.09 2023
IToBTOpenue. CpaBHeHue,
OpsiIOYMBaHue U apu(hMETHICCKUE
2 YHOPH pud : 0 0 06.09.2023
JEUCTBUS ¢ pallMOHATBLHBIMU YHCIIAMU
3 [ToBTOpenue. Yucnoas npsimas, { 0 0
MO/TyJIb YHCJIA 07.09.2023
[ToBTOpenue. [IpouieHTHI, 3aKUCh
4 MPOILIEHTOB B BUJIE ApoOu U 1podu B 1
por I APODIILAD 0 0 07.09.2023
BUJIE TIPOIICHTOB
5 [ToBTOpenue. Tpu OCHOBHBIE 3a/1a4n HA { 0 0
MPOLEHTHI 13.09.2023
6 IToBropenue. Tpu OCHOBHBIE 3a1a4n Ha i 0 0
MPOLEHTHI 13.09.2023
; [ToBTOpenue. PemeHne TeKCTOBBIX . 0 0
3a/1a4 apuhMETHIECKUM CIIOCOOOM 14.09.2023




[ToBTOpenue. Pemenue 3a1ay u3
peaNbHOM MPAKTUKHU HA YacTH, APOOH,

8 IIPOLIEHTHI, IPUMEHEHNE OTHOILIEHUHN 1 14.09.2023
MPONOPIUHI MPU PEIICHUN 33724
9 [ToBTopenue. Pemenne 3agau u3
peaTbHOM TPAKTUKH Ha YacTH, APOOH, 20.09.2023
MIPOLIEHTHI, MPUMEHEHUE OTHOILIEHUH U
MPONOPIUHI MPU PEIICHUN 33724
[ToBTOpeHue. PeanbHble 3aBUCUMOCTHY;
elIeHHe 3a]aY Ha OBIDKEHHE, padoTy,
10 P . paboty 20.09.2023
MOKYTIKH, HaJIOTH
11 BxonHast koHTponbHas paboTa 21.09.2023
12 Koopaunara Touku Ha npsamoi
21.09.2023
13 YucnoBble IPOMEKYTKH 27.09.2023
14 UucnoBbie TPOMEKYTKH 27.09.2023
{5 Paccrosinne Mexny IByMs TOUKaMH
KOOPJAMHATHOU MPSMOK 28.09.2023
[IpssmoyronbHas cucteMa KOOpAUHAT.
16 AoOcimcca v oparHaTa TOYKA Ha
P 28.09.2023

KOOPAMHATHOW INIOCKOCTH
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[TpsiMoyTosbHAS CUCTEMa KOOPIUHAT.
AOcmucca v opuHaTa TOYKH Ha

. 04.10.2023
KOOPJIMHATHOMN TUIOCKOCTH
18 [Tpumeps! rpaduKoB, 3aJaHHBIX
dbopmynamu 04.10.2023
19 Urenue rpadKoB peabHBIX
3aBUCUMOCTEM 05.10.2023
20 OyHKIMOHATHHBIE 32aBUCUMOCTH MEXKITY
BEJIMYUHAMU 05.10.2023
[Tonatue ¢ynkunu. DyHKUMA Kak
MaTeMaTHYECKass MOLEIb PEaAbLHOIO
21 S P 11.10.2023
npoiiecca
[Tonsitne ¢ynknuu. DyHKIHS Kak
aTeMaTHYecKass MOJIE €aJILHOTO
22 MaTeMaTu4d s1 MOJICINb P BHOT 11.10.2023
npoiiecca
[Tonsitne ¢ynknuu. DyHKIHS Kak
MaTeMaTH4YecKas MOJEJNIb PEalbHOTO
23 ACIe P 12.10.2023
mpoiiecca
Y OO6umacth ornpeiesieHust U 00J1acTh
3HAYCHHUH (QYHKITUN 12.10.2023
55 Ob6nacTh onpeneneHus u 00J1acTh
3HaYeHU! PYHKUIUU 18.10.2023
26 Crioco0bl 3a1anust GyHKITUN 18.10.2023
27 I'padux GyHKIINN

19.10.2023




KontponbHas padoTa mo teme

28

"Koopaunats! u rpadukn. yHkimmn" 19.10.2023
29 Bripaxkenue ¢ nepeMeHHbIMU. 3HAYEHUE

BBIPXCHHS C TIEPEMEHHBIMH 25.10.2023
30 BoipakeHue ¢ nepeMeHHbIMU. 3HaYEHHE

BBIPAKCHUS C [IEPEMEHHBIMU 25.10.2023
31 BoipakeHue ¢ nepeMeHHbIMU. 3HaYEHUE

BBIPXCHHS C TIEPEMEHHBIMH 26.10.2023
1 IIpencraBieHne 3aBUCUMOCTH MEXTY

BEJIMYMHAMU B BUI€ (POPMYIIBI 26.10.2023
33 [IpencraBneHune 3aBUCUMOCTH MEX]TY

BEJIMYMHAMU B BUI€ (POPMYITBI 08.11.2023
34 Brruucnenus mo ¢popmynam 08.11.2023
35 [IpakTuyeckas pabota. BeraucneHus mo

bopmynam 09.11.2023
16 YpaBHEHHE ¢ OHOU NIEPEMEHHO.

Kopenb ypaBHeHUs 09.11.2023
37 CaoiicTBa ypaBHEHUM C OJTHOU

MepeMEeHHOM 15.11.2023
18 CBoiicTBa ypaBHEHHI ¢ OHOM

[IEPEMEHHOMN 15.11.2023
39 PaBHOCHUITBHOCTH YypaBHEHUI

16.11.2023




VpaBHeHHe KakK MaT€éMaThu4dcCKasa

40 MOJEJIb peaIbHON CUTYallUH 16.11.2023
41 Uucio KopHeH JIMHEMHOTO ypaBHEHUs 22.11.2023
42 Uuciio KopHEe JIMHEMHOTO ypaBHEHUs 22.11.2023
3 Pemenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIIBIO
JIUHEWHBIX YpaBHEHUHN 23.11.2023
44 JInHeliHOe ypaBHEHME, COAEpIKaLLEe
3HaK MOJIYJS 23.11.2023
KontponpHas padoTa o TemMam
45 BI)Ipav}KeHI/IH C mepeMeHHBIMU'", 79.11.2023
"JIuneitnpie ypaBHEeHHS"
46 CreneHsp ¢ HaTypajabHBIM [TOKA3aTEIEM 29.11.2023
4 CBoiicTBa CTENEHU C HATYPaJIbHBIM
! HoKasaTerne 30.11.2023
48 CBoiicTBa CTENEHU C HATYPaJIbHBIM
MIOKa3aTeIeM 30.11.2023
4 CBoiicTBa CTENEHU C HATYPaJIbHBIM
? [I0Ka3aTesemM 06.12.2023
50 3anuck YKciia B 1eCATUYHOMN
MO3UIIMOHHON CUCTEME CUUCIICHHS 06.12.2023




3amunce yncia B IECATUIHOM

51 MO3UIMOHHON CUCTEME CUUCIIEHUS.
07.12.2023
[TpakTuyeckas pabora
5 OpnowieHbl. OQHOWIEH CTaHAAPTHOIO
Bruaa. CreneHp OqHOWIEHA 07.12.2023
53 OpnowieHbl. OQHOWIEH CTaHAAPTHOIO
Buga. CteneHs OqHOWICHA 13.12.2023
Muorowiensl. MHOroujieH
54 craggapTHoro suna. CreneHn
p 13.12.2023
MHOTOYJICHA
Mmuorouwiensl. MHOrowiIieH
55 CTaHJapTHOI'O BHUJA. Crenenn
14.12.2023
MHOTOYJIEHA
K
56 CI1o)KeHe U BEIYUTAHUE MHOTOWIEHOB 14.12.2023
57 Cio)xeHye U BEIUMTAaHUE MHOTOWIEHOB 20.12.2023
K
58 CI1o)eHe U BEIYUTAHUE MHOTOWIEHOB 20.12.2023
59 VYMHOXKEHUE U [eJIEHHE MHOTOUYJICHOB
21.12.2023
MHOKEHHUE U NEJICHUE MHOTOWIEHOB
60 VYMHOXKEHUE U JeJIEHHE MHOTOUYJIECHO 21.12.2023
61 YMHOXKEHNE U NeJIEHNE MHOTOYJIEHOB

27.12.2023




62

YMHOXEHUE U JACJTICHUEC MHOT'OYJICHOB

27.12.2023

63 [TpeoOpa3oBaHMe EIOTO BHIPAKCHHS B

MHOTOYJIEH 28.12.2023
" [TpeoOpa3oBaHue 11EJI0T0 BBIPAKEHHS B

MHOT'OWIEH 28.12.2023
65 [TpeoOpa3oBanue 11EJI0T0 BBIPAKEHHS B

MHorouieH. [IpakTudeckas padora 10.01.2024
66 Kopuu MHOrO4sI€HA 10.01.2004
67 Kopuau MHoOrOuNeHa 11.01.2024

ToxnectBo. ToXXneCTBEHHEBIE

peoOpa3oBaHus alreOpandecKux
68 peodp N P 11.01.2024

BBIPOKECHU I

ToxnectBo. ToxkneCTBEHHBIE

eobpa3oBa anreopandeck

69 HPeOdP ]3 HIDL AT COPAMTHECITX 17.01.2024

BBIPOKECHU I

ToxnectBo. ToXXneCTBEHHEBIE

IpeoOpa3oBaHus alreOpandecKux
70 peodp N P 17.01.2024

BBIPOKECHU I
- ToxnectBo. ToxkneCTBEHHBIE

npeoOpa3oBaHus anredpandecKux 18.01.2024

BBIPaKCHU I




72

ToxnecTBo. TOXAECTBEHHBIE
npeoOpa3oBaHus aNredpandecKux

. 18.01.2024

BBIpKEHU I
73 JlokazaTenbCTBO TOXK/IECTB 24.01.2004

KontponbHas padoTa o TeMam
74 "CreneHs ¢ HaTypaJIbHBIM

noka3zarenem", "MHorouiaeHs!" 24.01.2024
75 KBanpaT cymmBbI 1 KBaJipaT pa3HOCTH

JIBYX BBIpaKEHUI 25.01.2024

6 KBanpaT cymMMBbl HECKOJIBKUX

7 BBIPAKEHH 25.01.2024
. Ky6 cymMBI 1 Ky0 pa3HOCTH ABYX

BBIPAKCHU I 31.01.2024
78 Pa3HOCTh KBaApaTOB ABYX BHIPAKEHUH 31.01.2024

5 [IpousBeneHne pa3HOCTH U CYMMBI IBYX

7 BBIpaKEHU I 01.02.2024
%0 IIpou3sBeneHne pa3HOCTU U CYMMBI IBYX

BBIPaKCHU I 01.02.2024
a1 CyMMa 1 pa3HOCTh KyOOB ABYX

BBIpaKEHU I 07.02.2024
8 CymMma u pa3HOCTh KyOOB IBYX

BBIPaKCHU I 07.02.2024




Pazioxenne MHOroujieHa Ha

83 MHOKHTEIH 08.02.2024
84 [IpousBeneHre pa3HOCTH CYMMBI JIBYX

BBIpa)XCHHI, CYMMa U Pa3HOCTh KyOOB 08.02.2024

JIBYX BBIpaKEHUI

Paznoxxenne MHOro4jaeHa Ha
85 A — 14.02.2024
%6 Brinecenune o01ero MHOKHUTENS 3a

CKOOKH 14.02.2024
87 MeTton rpynnupoBKu 15.02.2024

KontponbHas padoTa mo teme

"@opMYIIBI COKPAIIIEHHOTO YMHOKEHHUS"
88 Py patt o 15.02.2024
89 Hemumocts nenbix uucein. CBowcTBa

JICIIMMOCTH 21.02.2024
%0 Hemumocts nenbix uucein. CBowcTBa

NEITUMOCTH 21.02.2024
o1 [IpocTeie u cocTaBHbIC Uyncia. YETHBIE U

HEUuE€THEBIE YHcia 22.02.2024
9 [Ipusnaku nenumoctu Ha 2, 4, 8, 5, 3, 6,

9,10, 11 22.02.2024
93 [Ipusnaku nenumoctu Ha 2, 4, 8, 5, 3,6,

9,10, 11 28.02.2024




94

HpI/ISHaKI/I ACIINMMOCTU CYMMBI U
MPOU3BCACHUS LCIIbIX YHUCCII ITPU

28.02.2024
peleHn! 3a1a4
HauGonpimmii o0uii nenurens u
HauMeHbIIee 001ee KpaTHOE /1B
% Hiee KPATHOS JByX 29.02.2024
quce
96 B3aumHo npocTeie yncna
29.02.2024
97 Anroputm EBknmnpa. Jlenenue ¢
OCTaTKOM 06.03.2024
03 CpaBHEHUS 1IEJIBIX YHCEN TI0 MOJTYJIO
HaTypaJIbHOT'O YUCia 06.03.2024
99 Jluneiinas QyHKIus, €€ CBOWCTBA 07.03.2024
100 Jluneiinast pyHkius, e€ cBOCTBa 07.03.2024
101 Jluneiinas QyHKIus, €€ CBOUCTBA 13.03.2004
102 I'padux nuHeiHO#N QyHKINH 13.03.2004
103 I'padux nuHeiHO#N QyHKINH 14.03.2004
104 I'paduk nuHeHHON QyHKITUN

14.03.2024




105 I'paduk nuneitHON QyHKITUU 20.03.2024
106 I'paduk dpynkimm y =| X | 20.03.2024
107 I'paduk dpynkmmm y = x | 21.03.2024
108 I'pagux pysxmmm y = x | 21.03.2024
109 I'paduk dpyskimum y = | X | 03.04.2024
110 Kycouno-3ananupie pyHKINU
03.04.2024

111 Kycouno-3anannpie ¢yHKIIMN 04.04.2024
112 Kycouno-3ananusie GpyHKINN 04.04.2024
113 Kycouno-3anannsie GpyHKInN 10.04.2024

KonrponsHas pabora mo Temam
114

"Nemumocts", "JIuneitnas pyHkiys" 10.04.2024
115 YpaBHeHHE C [ByMsI ICPEMCHHBIMU 11.04.2024
116 VYpaBHeHue ¢ IByMsI IEPEMEHHBIMHU

11.04.2024




117

I'padux TUHEHHOTO ypaBHEHHS C ABYMS
[IEPEMEHHBIMU

17.04.2024

118

I'padux TUHEHHOTO ypaBHEHHS C ABYMS
[IEPEMEHHBIMU

17.04.2024

119

CucreMbl TMHENHBIX YPaBHEHUH C
JBYMSI IEPEMEHHBIMU

18.04.2024

120

CucremMbl TMHENHBIX YPaBHEHUH €
IBYMsI IEPEMEHHBIMU

18.04.2024

121

I'padmyeckuit METO peIIeHHsI CUCTEMBI
JIMHEWHBIX YPaBHEHUN C JBYyMS
[IEPEMEHHBIMU

24.04.2024

122

I'padmyeckuit METO peIIeHHs] CUCTEMBI
JIMHEWHBIX YPAaBHEHUN C JBYyMS
[IEPEMEHHBIMU

24.04.2024

123

Pemenue cuctemM TMHEUHBIX YpaBHEHUI

C ABYM: IIEPEMEHHBIMU METOJ0OM
OACTAaHOBKH M METOAOM CJIOKCHHA

25.04.2024

124

Pemenue cucrem TMHEHHBIX YpaBHEHH
C IByMSI IIEPEMEHHBIMH METO/IOM
MOJICTAHOBKU U METOJOM CJIOKECHHUS

25.04.2024

125

Pemienue cucrem TMHEHHBIX YpaBHEHHU
C IByMSI IIEpEMEHHBIMH METO/I0M
IIOACTAaHOBKH U MCTOAOM CJIOKCHUA

02.05.2024

126

Pemienue cucrem TMHEHHBIX YpaBHEHHU
C IByMSI IIEpEMEHHBIMH METO/IOM
MOJICTAHOBKU U METOJOM CJIOKECHHUS

02.05.2024




127

Cucrema 1ByX JUHEHHBIX YPaBHEHUH €
JBYMS IIEPEMEHHBIMU KaK MOJIEIIb

. 08.05.2024
pCaJIbHOU CUTyallun
KonrponsHast pabora o Teme
128 1
"CucTeMbl INHENHBIX ypaBHEHUI" 08.05.2024
[ToBTOpenue u o6oOIIEHHE.
129 1
BeIpaxxeHus ¢ nepeMeHHbIMU 15.05.2024
130 [ToBTOpenue u 0600meHne. CTeneHs ¢ {
HaTypaJbHbIM MOKAa3aTeJIeM 15.05.2024
[ToBTOpEeHME U 000OIIEHHE.
131 OHHO‘-IJ'IGHBI 1 MHOI'OYJICHBI. 1
ToxxnecTBeHHBIC TTPE0OpPaA3OBAHMS 16.05.2024
anreOpanvecKuX BhIpAKEHUN
132 Hrorosas koHTpobHas paboTa 1 16.05.2024
133 [ToBTOopenue u 06001meHue. PopMyIIbI {
COKpAILEHHOTO YMHOKEHHUS 22.05.2024
134 [ToBTOpEeHME 1 0000IIEHNE. :
Koopaunats! u rpaduxu. 22.05.2024
135 [ToBTOpenue u 06o0mIeHne. JInHeitHas {
byHKIMS U €€ cBOICTBa 23.05.2024
[ToBTOpenue u 0600IIeHNE. Permenune
CUCTEM JIMHENHBIX YPaBHEHUH C ABYMsI
136 P ol : 23.05.2024
NEPEMCHHBIMU
OBIEE KOJIMYECTBO YACOB I10 136

[TPOTPAMME







8 KJIACC

KosunyecTBO 4acoB JIeKTPOHHBbIE
Jlata undposbie
Tema ypoka
Ne 1i/nr yp Beero Kontpoabublie | IlpakTuyeckue u3yuenus 00pasoBaTebHbIE
padoTsbI padoThI pecypenl
1 UYucnoBble HEPABEHCTBA 1 0
2 CBolicTBa YHMCIIOBBIX HEPABEHCTB 1 0
3 CBolicTBa YHCIOBBIX HEPABEHCTB 1 0
4 Jloka3aTenbCTBO HEPABEHCTB 1 0
5 HepasenctBo ¢ nepemennoit. Ctporue u ! 0
HECTpOrve HepaBEHCTBA
6 HepasenctBo ¢ nepemennoit. Ctporue u { 0
HECTpOrre HepaBEHCTBA
CnoxxeHre 1 YMHOKEHUE YHCIIOBBIX
7 HEPaBEHCTB. OneHnuBaHue 3HAa4YECHUS 1 0
BBIPaKCHUS
CnoxxeHue ¥ YMHOKEHHUE YHCIIOBBIX
8 HepaBeHCTB. OlIeHUBaHUE 3HAYCHUS 1 0
BBIPaKCHUS
[TonsiTHE O pelIeHnn HEpaBEHCTBA C
9 OJIHOM mepeMeHHO. MHOKeCTBO 1 0

peLIeHUI HEPAaBEHCTBA




IlonsTue o PCIICHUN HEPABCHCTBA C

10 OJIHOM mepeMeHHOW. MHOXKeCTBO
peLIeHUI HEPAaBEHCTBA

T PaBHOCUITbHBIE HEPABEHCTBA.
HepaBencrtBo-cnencraue

12 YucaoBbie TPOMEKYTKH

13 JInHEeHOE HEPABEHCTBO C OJHOMN
MEPEMEHHON U MHOYKECTBO €r0 PEIICHUN

14 Pemienne nuHEHBIX HEPABEHCTB C OJTHOU
MePEMEHHOI

5 Pemienne nuHEHBIX HEPABEHCTB C OJIHOU
MePEMEHHOI

16 Pemenue nuHEMHBIX HEPABEHCTB C OJTHOU
MePEMEHHOI

17 CucreMbl TUHEUHBIX HEPABEHCTB C OJJHOM
MIePEMEHHOI

18 CucTtemMbl TUHEHHBIX HEPABEHCTB C OAHOU
MIEPEMEHHOMN
Pemenne TeKCTOBBIX 3a71a4 C TOMOIIBIO

19 JIMHENHBIX HEPABEHCTB C OJTHOU
MePEMEHHOI
KontponesHnas pabota mmo teme

20 n n

Hepasencraa
21 KBanpaTtHbie KOpHU




Apudmerndeckuil KBaJpaTHbII KOPEHb U

22 o
€ro CBOMCTBa

3 ApudmeTndeckuii KBaApaTHBIN KOPEHb U
€ro CBOMCTBa

24 [TonsiTHE MPPALMOHATIBHOTO YUCIIA.
JelicTBUA ¢ MppallMOHAIbHBIMU YU CIIAMH

55 CBolicTBa A€MCTBUN ¢ UppaLlMOHATIbHBIMU
YUCIaMHU

26 CBolicTBa A€MCTBUN ¢ UppaLMOHATIbHBIMU
YUCIaMHU

57 CBolicTBa ACHUCTBUI C UPpATMOHATBLHBIMU
YUCIaMHU

28 CpaBHEHME UPPALIMOHATBHBIX YHCEI

29 CpaBHEHME UPPALIMOHATBHBIX YHCEI
MHOK€eCTBO AEHCTBUTEIBHBIX YUCEN.

30 [IpencraBnenus o0 paclIMpeHUsIX
YHUCJIOBBIX MHOXKECTB
JonycTuMble 3HaUY€HUs IEPEMEHHBIX B

31 BBIpQXKCHUAX, COACPIKAILINX
apudmeTHuecKre KBaIpaTHbIE KOPHU
JonycTumMble 3HaUY€HUS IEPEMEHHBIX B

32 BBIPAXKCHUSIX, COACPKAIMNX

apu(pMeTHYECKUE KBaIpaTHbIE KOPHU




33

ToxnecTBeHHbIE TPeoOpa3oBaHus
BBIPAKECHUM, COLEPIKALUX
apu(dMeTHYECKUE KBaIpaTHbIe KOPHU

34

ToxaecTBeHHBIE TIPe0Opa3OBaHUS
BBIPAXKEHUI, COJIEPIKAITUX
apudMeTHIeCKHe KBaJpaTHbIe KOPHU

35

ToxnecTBeHHbIE TPeoOpa3oBaHus
BBIPAKECHUM, COLEPIKALUX
apu(dMeTHYECKUE KBaIpaTHbIEe KOPHU

36

ToxaecTBeHHBIE TIPe0Opa3OBaHUS
BBIPAXKEHUI, COJIEPIKALIUX
apudMeTHIeCKre KBaJpaTHbIe KOPHU

37

KontponesHnas pabota mmo teme
"KBazpaTHblil KOpeHb"

38

KBanpaTHoe ypaBHeHHE

39

dopMyia KOpHEW KBaIpaTHOIO
ypaBHeHus. KonnuectBo

JIEUCTBUTEIIbHBIX KOPHEW KBAIPATHOTO
yYpaBHEHUS

40

dopMyia KOpHEW KBaIpaTHOTO
ypaBHeHus. KonnuecTBo

JIEUCTBUTEIbHBIX KOPHEW KBAIPaTHOTO
YpaBHEHUS




dopMyia KOpHEW KBaIpaTHOIO
ypaBHeHus. KonnuecTBo

41
JIEUCTBUTEIIbHBIX KOPHEW KBAIPATHOTO
ypaBHEHUS
dopmyiia KOpHEN KBAJIPATHOTO
ypaBHeHus. KonnuectBo

42
JIEUCTBUTEIbHBIX KOPHEW KBAIPaTHOTO
YpaBHEHUS

43 Teopema Buera

44 Teopema Buera
YpaBHeHUsI, CBOJIUMBIE K TUHEUHBIM

45 YpaBHEHUSAM WM K KBaJpaTHbIM
YpaBHEHUSAM
VYpaBHEHUsI, CBOJIUMBIE K TUHEUHBIM

46 YpPaBHCHUSIM WM K KBaJpaTHBIM
YPaBHEHUSAM

47 KBanpaTHOe ypaBHEHUE C MapaMeETPOM

43 Pewienne kBagpaTHbIX ypaBHEHUH C
napameTpamu

49 Pemenue kBaipaTHBIX ypaBHEHUM C
napameTpamu

50 Pemenue kBagpaTHBIX ypaBHEHU,
COZIepXKaIIMX 3HAK MOYJIs

51 Pewienne kBagpaTHbIX ypaBHEHHUI,

COACPpIKAIINX 3HAK MOAYJIA




ypaBHeHI/IC Kak MaTéMaTn4dcCKasa MOJCJIb

52 .
peaNbHOM CUTYalUH

53 Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIBIO
KBaJPaTHBIX YPaBHEHUU

54 KonTtponpsHnas pabota o teme
"KBaznpaTHble ypaBHeHuUs"

55 PanyoHasbHbBIE BBIPAKEHUS

56 ToxnecTBeHHbIEe TPeoOpa3oBaHUs
palMOHAIBHBIX BBIPAXKEHUN

57 ToxnecTBeHHbIE TPeoOpa3oBaHus
palMOHAIBHBIX BBIPAXKEHUI

sq ToxnecTBeHHbIe TPeoOpa3oBaHUs
palMOHAIBHBIX BBIPAXKEHUI

59 ToxnecTBeHHbIE TPeoOpa3oBaHUs
palMOHAIBHBIX BBIPAXKEHUI
AnreOpanueckas Apodb. JlomycTrumbie

60 3HA4YCHUS IIEPEMEHHBIX B
JPOOHOPAIMOHAJIBHBIX BBIPAXKEHUAX
Anrebpanueckas n1po0b. JlomycTumblie

61 3HA4YCHUS IIEPEMEHHBIX B
JPOOHOPAIMOHAJIBHBIX BBIPAXKEHUAX

62 Anrebpanueckas 1poob. JlomycTiumble

3HAYEHUs] IEPEMEHHBIX B
TPOOHOPAIIMOHATBHBIX BBIPAKEHUSIX




OCHOBHOE CBOWMCTBO anredpanyecKon

63
npodu

" OCHOBHOE CBOWMCTBO anredpanyecKon
npodu

65 CrnosxeHue ¥ BBIYUTaHHUE alredpandecKux
npobeit

66 CrnosxeHue ¥ BBIYUTAHHE alreOpandecKux
npooOei

7 YMHOKEHHUE U JIeJIeHHe alredpanyeckux
npobeit

63 YMHOKEHHUE U JIeJIeHHe alredpandeckux
npobei

60 YMHOKEHUE U JIeJICHHE anre0pandecKux
npobeit

0 Bo3zBenenue anredpandeckoit 1podu B
CTETeHb

- KoHnTtponbHas paboTa mo teme
" ipoGHOpaIIMOHATEHBIE BRIpAYKEHUS"

72 JpoGHO-paninoHaIbHbIC YpaBHEHUS
Pemennie npoOHO-paliMOHAIBHBIX

73 ypaBHEHUH, CBOJAIINXCS K TUHEHHBIM
ypaBHEHUSAM
Pemennie npoOHO-paliMOHAIBHBIX

74 YpaBHEHUH, CBOIAIIMXCS K JUHEUHBIM

YpaBHEHUSAM




75

Pemenne npoOGHO-paIIOHATIBHBIX

ypaBHEHUH, CBOJAIIMNXCS K TUHEHHBIM
YpaBHEHUSAM

76

Pemenne npoOHO-paMoOHaIbLHBIX
YpaBHEHUH, CBOASIINXCS K KBaIPATHBIM
YpaBHEHUSIM

77

Pemienune npoOHO-paIIOHAIBHBIX
YpaBHEHM, CBOJAIINXCS K KBaJIPaTHBIM
YpaBHEHUSIM

78

Pemenne npoOHO-paMoOHaIbLHBIX
YpaBHEHUH, CBOASIINXCS K KBaJIPATHBIM
YpaBHEHUSAM

79

Pemienne npoOGHO-paIIOHAIBHBIX
YpaBHEHUI METOJIOM 3aMEHbI IIEPEMEHHOMN

80

Pemenue npoOGHO-palioHaNbHBIX
ypaBHEHUH METOJIOM 3aMEHbI TIEPEMEHHOI

81

Pemenue npo6HO-palioOHaNbHBIX
ypaBHEHUH METOJIOM 3aMEHbI IEPEMEHHOM

82

Pemenue npoOGHO-paioHaNbHBIX
YpaBHEHUI METOJIOM 3aMEHbI IIEPEMEHHOMN

83

Pemennie TEKCTOBBIX 3a7ad C ITIOMOIIBIO
JTPOOHO-PAIIMOHATILHBIX YpaBHEHUH




Pemienne TeKCTOBBIX 3aga4d C IIOMOIIBIO

84 .
JIpOOHO-PAMOHANTBHBIX YPaBHEHUH

85 Petrenre TeKCTOBBIX 3a]1a4 C IOMOIIBIO
JIpOOHO-PAMOHANTBHBIX YPaBHEHUN

%6 PenieHne TEKCTOBBIX 3a7ad C MOMOIIBIO
JIPOOHO-PAMOHANTBHBIX YPaBHEHUH

97 Pemrenre TEKCTOBBIX 33a4 C TOMOIIBIO
JIPOOHO-PAMOHANTBHBIX YPaBHEHUH

o8 Pemrenre TEKCTOBBIX 3aa4 C TOMOIIBIO
JIpOOHO-PAMOHANTBHBIX YPaBHEHUN

89 ['padpuaeckas uHTEpHpETALIAS YPaBHEHUH
C IByMs TIEPEMEHHBIMHU

90 KonTtponeHas pabota mmo teme
" JlpoOHOpanoOHaIbHbIE YpaBHEHUS"

o1 OO0nacTp onpeneneHuss 1 MHOKECTBO
3HAYCHUH (PYHKITUU

9 OO0nacTp onpeneneHnss 1 MHOKECTBO
3HAYCHUH (PYHKITUU

93 CniocoOwI 3amanus QyHKITHHA

94 I'padux byakmmm
Urenue cBOUCTB GyHKIINHU 110 €€ TpaduKy.

95 [Tpumeps! rpadukoB GyHKINH,

OTpaXaroLIHUX peajibHbIC MPOLECCHI




DyHKIUH, OIUCHIBAIOLIUE IIPSIMYIO U

96 00paTHYIO IPOMOPIIMOHATIEHEIE 0
3aBHCUMOCTH, UX rpaduku
OYHKINH, OMUCHIBAIONIUE TPIMYIO U
97 00paTHYIO IPOMOPIIUOHATIEHBIE 0
3aBHCUMOCTH, UX Irpauku
o8 @OYHKIHNH, OMHCHIBAIOLINE TPAMYIO U 0
00paTHYIO IPOITOPITHOHAIbHBIC
3aBUCUMOCTH, X TpauKu
99 @yHKIM y = X2 ¥ €€ CBOICTBa 0
100 @yHKIMA y = X2 ¥ €€ CBOICTBa 0
101 DyHKIUA Yy = X3 U €€ CBOICTBa 0
102 DyHKIUA Y =K/X 1 €€ CBOWCTBA 0
103 DyHKIUSA Y =K/X 1 €€ CBOWCTBA 0
104 @yHKIMS Y =VX U €€ CBOMCTBA 0
Kontponbras padota o teme "dyHkun"
105 1
106 CreneHb C LIETBIM ITI0Ka3aTeleM 0
107 CBolicTBa CTENEHH C IIEIBIM ITOKa3aTeJIEM 0
108 CBoiicTBa CTENEHH C LIEJIBIM TTOKa3aTesieM 0
109 CBoliCcTBa CTENEHH C IIEIBIM ITOKa3aTeJIEM 0
[IpeoOpa3oBanue BEIpAKEHUH,
110 COJZIepIKaIllX CTEIICHU C LICIIbIM 0

IIoKa3aTcjieM




[IpeoOpa3oBanue BEIpAKEHUH,

111 CoZICprKalIuX CTCIICHH C LIEJIbIM
noKasaTeyieM
[IpeoOpa3zoBanue BBIpAKEHUH,

112 CoJZIepaKaIIUX CTCIIEHU C LIEJIbIM
noKasaTesieM

113 CrangapTHBI BUI yMcaa

114 CrangapTHBIN BUI yKcaa

115 JlelicTBUA ¢ YnuClIaMH, 3aITMCAaHHBIMU B
CTaHJIAPTHOM BUJIE

116 JleficTBUA ¢ YMcIaMu, 3alIMCaHHBIMU B
CTaHJIAPTHOM BUJIE
Pa3Mepsr 00bEKTOB OKPYIKAIOIIIETO MHPA,

117 JJIUTEIIBHOCTD IPOIIECCOB B OKPYIKAIOIIEM
MHpE
Pa3Mepsr 00bEKTOB OKPYIKAIOIIETO MHUPA,

118 JJIUTEIIBHOCTD IIPOIIECCOB B OKPYIKAIOIIEM
MUpe
Pa3Mepsr 00bEKTOB OKPYIKAIOIIIETO MHUPA,

119 JUTUTETIHOCTD MPOLIECCOB B OKPYKAIOIIEM
mupe. [IpakTudeckas padbora

120 Jlenenue ¢ ocTaTKoM

191 CpaBHEHHMS LETBIX YHCEIT 10 MOTYJIIO

HaATYpaJIbHOTO Yncia




122

CpaBHeHUS 1ENBIX YUCEI 10 MOAYJIIO
HATypaJIbHOTO YUCJIA

123

CBolicTBa CpaBHEHUH 110 MOAYIIIO

124

CBolicTBa CpaBHEHUH 11O MOAYJIIO

125

OcTaTKu CyMMBI U TPOU3BEACHUS 1O
JTAHHOMY MOJYJTIO

126

KontponpHas pabota mo temam

"Crenenn", "Jlenumocts"

127

[ToBTOpenue u 0600IIeHNE. Permenune
JIMHEHBIX HEPABEHCTB C OJTHOM
MEPEMEHHOMN U CUCTEM JIMHEHHBIX
HEPaBEHCTB C OJIHOW IIEPEMEHHOMN

128

[ToBTopenue u o6o0mmenue. Permenne
JIMHEHBIX HEPABEHCTB C OJTHOM

MIEPEMEHHOMN U CUCTEM JIMHEWHBIX
HEPaBEHCTB C OAHOU IIEPEMEHHOU

129

[ToBTOpenue u o6oOIIEHHE.
ToxnecTBeHHbIE TPeoOpa3zoBaHUs
BBIPAKCHUH, COAEPIKALLNX
apupMeTHYECKHe KBaIpaTHbIe KOPHU

130

[ToBTOpenue u 06o0meHne. Pemenune
KBaJIpaTHBIX ypaBHEHU. Pemenue
TEKCTOBBIX 33/]1a4 C IOMOLIbIO
KBaJPAaTHBIX YPaBHEHUI

131

[ToBTrOopenue u o6o0mmenue. Pemenue
3a71a4 U3 PEaIbHOM KU3HU




[NPOTPAMME

132

HToroBasi KOHTpOJIbHAsA padoTa

133

[ToBTOpeHme 1 0600IIEHNE.
ToxmecTBeHHBIE TPeoOpa3oBaHuUs
paIMOHATEHBIX BRIPAKCHUH

134

[ToBTOpenue u 0600meHne. Pemenue
IpoOHO-PalMOHATIBHBIX YPaBHEHHUH,
CBOIAINUXCA K JUHEUHBIM HIH K
KBaJpaTHbIM ypaBHEHUsIM. Pemenue
TEKCTOBBIX 3aJ1au C MOMOIIBIO
IpoOHOpaIMOHAIBHBIX YPaBHEHHH

135

[ToBTrOopenue u o6o0mmenue. Pemenue
TCKCTOBBIX 3a4a4 pa3JINYHbIMU
criocobamu

136

[ToBTrOopenue u o6o0mmeHue. Pemenne
3a7a4 U3 peaabHOM KU3HU

OBIIEE KOJIMYECTBO YACOB I10

136




9 KJIACC

Ne

n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoJsabHbIe

padoThI

IIpakTH4eckue

padoThI

Jlara
U3yYCHUS

DJIeKTPOHHBbIE

undgposbie
o0pa3oBaTte/ibHbIE

pecypcebl

Oynkius. CBolcTBa PYHKIUA: HYITH

(G YHKITNH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA
(GYHKIINH, TPOMEKYTKH BO3pACTaHUS U
yObIBaHUS (YHKIIMH, YETHBIC U HEUETHBIE
dbyHKIIMHA, HAUOOJIBIIIEE Y HAUMEHBIIIECE
3Ha4YCHUS PYHKIIUU

Oynknus. CroiicTBa QyHKIMI: HYTH
(GYHKIUHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
(GyHKLNHU, TPOMEKYTKH BO3PACTAHUS U
yObIBaHUs (YHKIINHU, YETHBIE U HEUETHBIE
¢dyHKIMH, HanbobIIIee U HAUMEHbIIIee
3HaYCHUS (PyHKIIUU

[TocTpoenue rpadukoB QyHKITUI C
MTOMOIIBIO TIPe0Opa3oBaHU

[Toctpoenue rpadukoB GyHKIHIA ¢
MOMOIIBIO TIpe0Opa3oBaHuit

KBanpatueiii TpéxwieH. Kopau
KBAJIPATHOTO TPEXUIIEHA

Pa3znoxeHue KBaJjpaTHOrO TPEXUIEHA Ha
JIMHENHBIE MHOKUTEIHN




Pa3nosxeHne KBagpaTHOro TpEXUieHa Ha

7 .
JMHENHBIE MHOXKUTENIN

8 KBaaparnunas GyHkmus u e€ cBoMCTBa

9 [TapaGosna, KOOPAMHATHI BEPIIMHbI
napaboJIbl, OCh CHMMETPHUH TTapadoJIbI

10 [TocTpoenue rpaduka KBaIpaTHIHON
byHKITUN

1 [Moctpoenue rpaduka KBagpaTHIHON
byHKITUN

1 [TocTpoenue rpaduka KBaIpaTHIHON
byHKIIHA
[Tonoxxenne rpaduka KBaApaTUIHON

13 (GyHKIUU B 3aBUCUMOCTH OT €€
KOX(PUITUEHTOB
[Tonoxxenne rpaduka KBaApaTUIHON

14 (GYHKIIMM B 3aBUCUMOCTH OT €&
ko3 puImeHToB

5 Hcnonb3oBaHue CBOWCTB KBaIpaTUYHOM
(GYHKIUU 715 peleHus 3a/1a4

16 Ncnonb30oBaHne CBOWCTB KBAAPATUIHOMN
GyHKIUM 715 peuieHus 3aa1a4

17 Hcnonb3oBaHue CBOWCTB KBaApaTUYHOM
(GYHKIUU 715 peleHus 3a1a4

18 CrenenHble (QyHKIIMH C HATYypaJIbHBIMU

NOKa3aTessIMH, UX TpadMKu U CBOMCTBA




CrenenHble QyHKIIMH C HATYpaJIbHBIMU

19 .
NOKa3aTessIMH, UX TpadMKu U CBOMCTBA

20 CrenenHble QyHKIIMH C HATYpaJIbHBIMU
NOKa3aTessIMH, UX TpaduKu U CBOMCTBA

21 Crenennble (QyHKIIMH C HATYpaJIbHBIMU
MOKa3aTeNsIMU, UX TpaQUKU U CBOMCTBA

99 I'paduxn dyskimit: y=Vx , y=3x,y=|
X|

93 I'padukn Gyskmmit: y =\x , y=3x ,y =] x

Y I'paduxn dyskimit: y=Vx , y=3x, y=|
x|

25 Kontponbras padota no teme "dynkmun"
[ToHsiTHE O pellIeHNH HEPABEHCTBA C OJTHOM

26 [IepEMEHHOM. MHOKECTBO PEIICHUN
HEPABEHCTBA

57 KBanpaTHble HEpaBEHCTBA C OJJHOM
MIEPEMEHHOMN

28 KBanpaTHble HEpaBEHCTBA C OJJHOU
MIePEMEHHO

20 Penienne HepaBeHCTB rpadUuecKuM
METOJIOM U METOJIOM UHTEPBAJIOB

10 Penienne HepaBeHCTB rpaduuecKuM

METOJOM U METOJJOM MHTCPBAJIOB




31

HepaseHnctBa, coneprkaiine 3HaK MOLYJIA

32 HepaBenctBa, cogepikaiiue 3HaK MOAYIs

3 CucreMbl HEpaBEHCTB C OAHON IEPEMEHHOU

34 CucteMbl HEpABEHCTB C OJJHOW MEPEMEHHOI

15 Pemienne TeKCTOBBIX 3a/1a4 C IOMOUIBIO
HEpaBEHCTB, CUCTEM HEPABEHCTB

16 Pemienne TeKCTOBBIX 3a/1a4 C IOMOUIBIO
HEpaBEHCTB, CUCTEM HEPABEHCTB
HepaBeHcTBO ¢ 1ByMs IIEpEMEHHBIMHU.

37 Pemenue HepaBeHcTBa € IByMS
NepEMEHHBIMU

18 ['padpuaeckuii MeTO pEIICHUS] CUCTEM
HEPaBEHCTB C JBYMS IEPEMEHHBIMHU

19 CucTtemMbl HEpAaBEHCTB C IByMs
nepeMEHHBIMU

40 KoHnTponbHas paboTa mo teme
"KBanpatHbie HepaBeHCTBA"

41 bukBagpaTHbie ypaBHEHUS
IIpuMepsl npUMEHEHN METOI0B

42 PaBHOCHIIBHBIX MPe0Opa30BaHMiA, 3aMEHbI

NEPEeMEHHOM, rpaduecKoro MeToa npu
pelieHun ypaBHeHu# 3-i u 4-ii crenenen




43

[IpuMepsl NpUMEHEHN METOI0B
PaBHOCHIIBHBIX MPe0Opa30BaHMiA, 3aMEHbI
NepEeMEHHOM, rpa)uuecKoro MeToa Mpu
pellleHNH ypaBHEHUM 3-i U 4- cTeneHen

44

[Ipumepsbl IpUMEHEHU METOI0B
PaBHOCHJIBHBIX TPe0Opa3oBaHui, 3aMEHbI
MEPEeMEHHOM, rpauecKoro MeToja npu
pelieHun ypaBHeHu# 3-ii u 4-i crenenen

45

Pemenne npoOGHO-palimoHaNbHBIX
ypaBHEHUH U HEPABEHCTB

46

Pemienne npoOGHO-paIIOHATIBHBIX
YpaBHEHUM U HEPABEHCTB

47

Pemenne npo6GHO-paliioHaNbHBIX
ypaBHEHUH U HEPABEHCTB

48

Pemenne npoOGHO-paliioHaNbHBIX
ypaBHEHUI U HepaBeHCTB. [[pakTuueckas
pabota

49

Pemenue cucrem ypaBHeHUH ¢ ABYMS
NepPEeMEHHBIMU

50

Pemenue cucrem ypaBHeHUH ¢ ABYMS
NepPEeMEHHBIMU

51

Pemenue npocrenmmx cuctem
HEJIMHEHHBIX YPABHEHUH C IBYMsI
[IEPEMEHHBIMU




52

Pewienne npocTenimmx cucTeM
HEJIMHEHHBIX YPABHEHUH C IBYMs
[IEPEMEHHBIMU

53

Pewienne npocTenmmx cucTeM
HEJIMHENHBIX YPAaBHEHUH C IBYMsI
NEpEMEHHBIMU

54

Pewienne npocTenimmx cucTeM
HEJIMHEHHBIX YPABHEHUH C IBYMs
[IEPEMEHHBIMU

55

I'paduueckuit METO peIICHHS] CUCTEMBI
HEJIMHEHHBIX YPABHEHUH C IBYMsI
IIEPEMEHHBIMU

56

I'paduueckuit METO peIICHHS] CUCTEMBI
HEJIMHEHHBIX YPAaBHEHUH C IBYMsI
[IEPEMEHHBIMU

57

Cucrema 1ByX HETMHENHBIX YPaBHEHUI C

ABYMS ICPEMECHHBIMHA KaK MOJICJIb
peanbHON CUTYyalluu

58

Cucrema 1ByX HETMHEIHBIX YPaBHEHUM ©
JBYMSI IIEPEMEHHBIMU KaK MOJIEIb
peanbHON CUTYalluH

59

Cucrema 1ByX HETMHEIHBIX YPaBHEHUH C
JBYMSI IIEPEMEHHBIMU KaK MOJIEIb
peaIbHOM CUTYyaIuu




Cucrema 1ByX HETMHEIHBIX YPaBHEHUH €

60 JABYMsI IEpEMEHHBIMHU KaK MOJECIb
peanbHON CUTYyalluu

61 CucreMa HEJIMHENHBIX YpaBHEHUH C
napameTpoM

& CucreMa HEJIMHENHBIX YpaBHEHUH C
napameTpoM

63 CucreMa HEJIMHENHBIX YpaBHEHUH C
napameTpoM

" [Ipocreitre HepaBeHCTBA C ABYMsI
MIEPEMEHHBIMHU U UX CUCTEMBI

65 KonTtponrHas pabota o teme "YpaBHeHus,
HEPaBEHCTBA U UX CUCTEMBI"
[ToHsiTHE YKCTIOBOM MTOCIEA0BATEIBHOCTH.

66 Koneunrie 1 0eCKOHEYHEIE
MIOCJIEI0BATEIbHOCTH
OrpaHudeHHas 10C/Ie0BATEIbHOCTb.

67 MoHOTOHHO Bo3pacTaromas (yObIBaroIas)
MOCJIE0BATEIBHOCTh

68 Crioco0bI 3a1aHUS MTOCTIEA0BATENLHOCTH:
OIUCATENIbHBIN, TAOIMYHBIN, C IIOMOIILIO
(bopMyITBI N-TO YICHA, PEKYPPEHTHBIH

60 ApudmeTndeckasi 1 reOMeTpHUIecKast

IIPOrpeccuu




Apudmerndeckas U reoMeTpudecKas

70
MPOTrpeCCUu

- CBoiicTBa 4ieHOB apu(hMETHUECKON U
F€OMETPUYECKOU ITPOrpeECCUit

7 CaolicTBa WieHOB apu(METHIECCKON 1
F€OMETPUYECKON ITPOrpeECCUit

7 DopMyITBI N-TO YIeHA apUPMETHIESCKON U
F€OMETPUYECKON MTPOrPeCCUil

4 @opMyJIbl N-T0 YieHa apupMETHIECKON U
r€OMETPUUYECKON TPOrpeccuii

"5 @DopMyIBI N-TO YIeHA apUPMETHIESCKON U
F€OMETPUYECKOU ITPOrpeECCUil
®opMyIbl CYMMBI IEPBBIX N YJIEHOB

76 apuMeTUIECKON U TEOMETPUUIECKON
nporpeccui
®opMyIbl CYMMBI IEPBBIX N YJIEHOB

77 apuMeTHYECKON 1 TeOMETPHUECKON
IIpOrpeccuit
[TpakTudeckas padora. Dopmyibl CyMMBI

78 NEePBBIX N WICHOB apu(hMETHUECKON U
F€OMETPUUYECKON TPOrpeccuid

9 3aaun Ha POIEHTHI, 0AHKOBCKUE BKJIQIbI
U KPEIUTHI

80 3aaun Ha POLIEHTHI, OAHKOBCKUE BKIIAIBI

Y KPEIUTBI




81

3aaun Ha POIEHTHI, 0AHKOBCKUE BKJIQIbI
U KPEIUTHI

82

3aaun Ha POIEHTHI, 0AHKOBCKUE BKJIQIbI
U KPEIUTHI

83

3ajaun Ha TPOLICHTHI, 0AHKOBCKHE BKJIA B
U KPEIUTHI

84

3aaun Ha POIEHTHI, 0AHKOBCKUE BKJIQIbI
U KPEIUTHI

85

3ajaun Ha TIPOIICHTHI, 0AHKOBCKHE BKJIA B
U KPEIUTHI

86

[IpencraBieHue o CXOAUMOCTH
HIOCJIEIOBATEIBHOCTH, O CYMMHUPOBaHUN
0eCKOHEUHO yOBIBAIOIIEH reOMEeTPUIEeCKOM
HpOrpeccun

87

[IpencraBieHue o CXOAUMOCTH
MOCIIE0BATEIBHOCTH, O CYMMHUPOBAHUU
OECKOHEYHO YOBIBAIOIIEH T€OMETPUUIECKON
POrpeccuu

88

Meton MaTeMaTUYECKON MHIYKIIUU

&9

Meton MaTeMaTUYECKON MHYKIIUU

90

KonTtponbHas padota o teme "Hucnosbie
MOCJIE0BATEIBHOCTH U TIPOTPECCUN"

91

Kopens n-i crenenu. CBoiicTBa KOpHS n-it
CTEIIEHU




92

Kopens n-i1 crenenu. CBoiicTBa KOpHS n-i
CTEIIEHH

93

Kopens n-ii crenenu. CBolcTBa KOPHA N-H

CTCIICHHU

94

CTeHeHb C pa]_II/IOHaJIBHBIM I10Ka3aTcJICM U
€€ CBOIICTBa

95

CreneHsb C pallMOHATBLHBIM TOKa3aTelieM U
€€ CBOICTBa

96

CreneHsb ¢ pallMOHATLHBIM TOKa3aTelieM U
€€ CBOICTBa

97

ToxnecTBeHHbIE TPeoOpa3oBaHus
BBIPAKECHUM, COAEPKAUX KOPEHb N-I
CTEIICHH

98

ToxaecTBeHHbIE TPpeoOpa3oBaHUs
BBIPAXKEHUM, COJIEPKAITUX KOPEHb N-U
CTETEeHH

99

ToxnecTBeHHbIE TPeoOpa3oBaHuUs
BBIPAKECHUM, COAEPKALUX KOPEHb N-I
CTEIICHH

100

ToxaecTBeHHbIE TpeoOpa3oBaHUs
BBIPQXXEHU, CO/IepKAIUX CTENEHb C
palMOHATILHBIM [TOKa3aTeleM

101

ToxnecTBeHHbIE TPeoOpa3oBaHuUs
BBIPAXEHUM, COIEPIKALLUX CTEIEHb C
palMOHAIBLHBIM [T0KA3aTENEM




102

KonTtponpHas padota o teme "CteneHs ¢
palMoOHaIBHBIM MOKa3arenem"

103

[ToBTOpenue u 0600meHNe. Yncna u
BBIYHMCJICHHS (3aITUCh, CPABHEHUE, NCHCTBUS
C IEMCTBUTEIBLHLIMH YHUCIIAMH, YHCI0BAs
npsiMast)

104

[ToBTopenue u o6o0menue. Yucna u
BBIYHCIICHUS (3aIHMCh, CPAaBHEHNE, ICHCTBHS
C ICHCTBUTEIBHBIMHU YHCIAMH, YHCITIOBAs
npsiMast)

105

[ToBTopenue u o6o0menue. Yucna u
BBIYHCIICHUS (TIPOLICHTHI, OTHOIICHHS,
IPOTIOPIINN )

106

[ToBTOpenue u 0600meHNe. Yncna u
BBIYHCIICHHS (TTPOIIEHTHI, OTHOIIICHUS,
IPOTOPIINN)

107

[ToBTopenue u o6o0menue. Yucna u
BBIYHMCIICHUS (pELICHUE 3a/1a4 U3 PeaIbHOU
YKU3HN)

108

[ToBTOpenue u 0600meHne. Yncna u
BBIYHCJICHUS (pEIIeHue 3a71a9 U3 PealbHOM
JKU3HH)

109

[ToBTOpenue u 06061meHne. TekcToBbIe
3aauu (perIeHre TEKCTOBBIX 3a1a4
apuQMeTHYECKUM U alreOpanvaecKum
criocobammu)




[ToBTopenue u o6o0menue. Ynucna u
110 BBIUUCIICHUSA (OprTJIeHHe, HpI/IGJII/I)KeHI/Ie,
OIIEHKA)

[ToBTOpenue u 06061meHue. TekcToBbIe
" 3aauu (perIeHre TEKCTOBBIX 3a1a4
apuMeTHYECKUM U alredpanvecKum

criocobammu)

112 [ToBTOpenue u 0600meHNe. TekcToBbIE

3a7auu (pemeHne TeKCTOBBIX 3a1a4
apuhMETUYECKUM U aJIreOpandecKum
crioco0amMu)

[ToBTOpenue u 06061meHne. TekcToBbIe
13 3a/1a4u (pelIeHue TeKCTOBBIX 3a/1a4
apuhMETUUECKUM H aJIreOpandecKum

crioco0amMu)

[ToBTOpenue u 06061meHue. TekcToBbIe
mw 3aauu (pelIeHre TEKCTOBBIX 3a1a4
apuQMeTHYECKUM U alreOpandecKum

criocobammu)

[ToBTOpenue u 06061meHue. TekcToBbIe
115 3aauu (perIeHre TEKCTOBBIX 3a1a4
apuQMeTHYECKUM U alreOpanvecKum

cnocobamu). [IpakTuueckas pabora




116

[ToBTOpEeHME M 0O0OIIEHNE.

AnrebpanyuecKue BRIPaXKCHHS
(mpeobpazoBaHue anredOpandecKux
BBIPKEHUH, COJIEPIKAIIUX CTETICHD C
IIEJIBIM ITOKA3aTEJIEM )

117

[ToBTOpEeHME M 0000IIEHNE.

AnrebpanuecKue BRIPaXKCHHS
(mpeobpazoBanue anredOpanuecKux
BBIPKEHUH, COJIEPIKAIIUX CTETICHD C
L[EJIbIM ITOKA3aTEIEM )

118

[ToBTOpEeHME 1 0000IIEHNE.
AnrebpanuecKue BRIPaXKCHHS
(mpeobpazoBaHue anreOpandecKux
BBIPKEHUH, COJIEPIKAIIUX CTETICHD C

IIEJIBIM ITOKA3aTEIIEM )

119

[ToBTOpEeHME M 0000IIEHNE.

AnreGpanyeckue BbIpaKeHHs
(mpeobpazoBaHue anredOpandecKux
BBIPAXKEHUI, COJIEPIKALIUX

apuMeTUIECKUI KBaIpaTHBIN KOPEHB)

120

[ToBTOpEeHME M 0000IIEHNE.

AnreGpanyeckue BbIpaKeHHs
(mpeobpazoBaHue aareOpanvdecKux
BBIPAXKEHUI, COJIEPKALIUX

apuMeTUIECKHU KBaJIpaTHBIN KOPEHB)




121

[ToBTOpenue u o6o0IIeHNE.

AnrebpanuecKue BHIPAXKEHHS
(mpeobpazoBanue anredOpandecKux
BBIPAXKEHUI, COJIEPIKAITUX

apudMeTHYECKHI KBaJIpaTHBIM KOPEHB)

122

[ToBTOpenue u o6o0IeHNE.

AnrebpanuecKue BHIPAXKEHHS
(mpeoOpa3oBaHue LETBIX U
JIPOOHOPAIIMOHAIILHBIX BBIPAKEHHU )

123

[ToBTOpEeHME B 000OIIEHNE.
AnrebpanuecKue BRIPaXKCHHS
(mpeoOpa3oBaHue LETBIX U
JIPOOHOPAIIMOHAIILHBIX BBIPAKEHU )

124

[ToBTOpenue u o6o0IIEHNE.
AureOpanyecKie BIPaKeHUs
(mpeobpazoBaHue MENBIX U
TPOOHOPAIIMOHATBHBIX BRIPAKEHUH )

125

[ToBTOpenue u o6o0IIeHNE.

AnrebpanuecKue BHIPAXKEHHS
(mpeobpazoBaHue MENTBIX U
TPOOHOPAIIMOHATHHBIX BRIPAKEHU)

126

[ToBTOpenue u o6o0IIeHNE.

Anrebpanueckue BhIpaXeHH (pazIoxKeHne
MHOTrOYJIEHAa Ha MHOKUTENH, B TOM YHUCIIE C

UCTIOJIb30BaHUEM (DOPMYJT COKPAIIEHHOTO
YMHOXKCHHS)




[ToBTOpEeHME M 0O0OIIEHNE.

Anrebpanyeckue BeIpaKeHUs (pa3noxKeHne
127 MHOT'OYJICHA Ha MHOKUTENH, B TOM YHUCIIE C
UCIIOJIb30BaHUEM (OPMYJT COKPAILIEHHOTO
YMHOXKCHHS)

[ToBTOpenue u o6o0IIeHNE.

Anrebpanueckue BhIpaXeHH (pazIoxKeHne
128 MHOTOYJICHA Ha MHOKHUTEIIH, B TOM YHCJIE C
UCIIOJIb30BaHuEM (HOPMYII COKPALLIEHHOTO
YMHOXKCHHS)

129 HroroBasi kKoHTpOIbHAs paboTa

[ToBTOpenue u o6o0IeHNE.

130 AnrebpanuecKue BHIPAXKEHHS

(MozenupoBaHKE C TOMOIIBIO POpMyIT
peabHBIX MPOLIECCOB U SIBICHUH)

OyHK1MA (TOCTPOSHUE, CBONCTBA

131 .
W3YYEHHBIX (DYHKITHIN)

[ToBTOpenue u 0600meHNe. DYHKITUN
132 (mocTpoeHue, CBOMCTBA N3YUYEHHBIX

yHKIHi)

[ToBTOopenue u o6o0meHue. PyHKIIUU
133 (mocTpoeHue, CBOMCTBA U3YUYEHHBIX

yHKIHi)

[ToBTrOopenue u o6o0meHue. CyHKIIUU
134 (rpaduueckoe pelieHne ypaBHEHHN U UX
CHCTEM)




[ToBTOpenue u o6o0meHue. PyHKIIUU
135 (rpacduyeckoe pemieHne ypaBHEHHH U UX
CHCTEM)

136 [ToBTOpenue u 0600menne. PyHKITUN

(MozmenupoBaHUE pealbHBIX MPOIIECCOB)

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

136




YYEBHO-METO/IMYECKOE OBECHEYEHHME OBPA3OBATEJIBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HOUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
IMNOACHUTEJIBHASA 3AIINCKA

I'eomeTpus Kak OOUH U3 OCHOBHBIX PA3ZEJIOB IIKOJIBHOW MaTEMaTUKH, UMEIOIIUNA CBOEH
[EeNBI0 00ECleYnTh H3Y4YEeHHE CBOMCTB M pa3MepoB (Uryp, MX OTHOIIEHHWH W B3aMMHOE
pacmojyio’)KeHue, OMMPAeTCsl Ha JIOTHYECKYI0, JI0Ka3aTelbHYyI0 JHHHIO. LleHHOCTh u3yueHUs
T€OMETPUU Ha YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHUs 3aKIIOYAETCS B TOM, YTO 00yUYarOIIUICS
YUUTCS TPOBOJUTH JOKa3aTeNbHbIE pPACCYKIEHUS, CTPOUTH JIOTMYECKHE YMO3aKIIIOUYEHHS,
JIOKa3bIBaTh HMCTUHHBIE YTBEPXKIEHUS U CTPOUTh KOHTPHIPHUMEPHI K JIOKHBIM, IPOBOJIUTH
paccyXIeHHUs «OT MPOTHBHOTIO», OTJINYATh CBOWCTBA OT MPU3HAKOB, (pOopMyIHpoBaTh 0OpaTHBIE
yrBepxkaeHus. Ocoboe 3HaYeHHE oKas3aTeibHas JIMHUS UMEET NSl YrIIyOJEHHOTO W3YydeHUs
MaTeMaTHKH.

HGHBIO N3YUCHUA TCOMETPUU ABJISICTCS UCIIOJIB30BAHUC eé Kak HHCTPYMCHTA MpU PCIICHUN
KaK MaTeMaTHYeCKHX, TaK W TPAKTHUYECKUX 3a/lad, BCTPEUAIONIUXCS B pPEaTbHOW KHU3HU.
OOyuaronuiicst TOJKEH HAYYUThCS ONPENEISITh TEOMETPUIECKYIO (GUTypY, OMUCHIBATH CIOBAMH
YepTEK WM PUCYHOK, HAWTH IJIOMIA b 36MEIBHOTO y4acTKa, pACCUUTHIBATH HEOOXOAUMYIO ITHHY
OTNITOBOJIOKOHHOTO KaOens wiu TpeOyeMble pa3Mepbl rapaxka is aBTOMOOWIIA. ITOMY
COOTBETCTBYET BTOpAasi, BEIYUCIUTEIbHAS JIMHUS B M3YYCHUU TeoMeTpuu. [Ipu pemeHnn 3amaq
MPAKTHYECKOTO XapaKTepa O0yJaroluicsl YIUTCS CTPOUTh MAaTEMATHYECKUE MOJCTH pealbHbBIX
KHU3HCHHBIX CHTyaHHfI, MNPOBOAWUTL BBIYUCICHHUA W OHCHHUBATHL AACKBATHOCTH IIOJYYCHHOI'O
pe3yibTara.

Oco0eHHOCTh y4eOHOTO Kypca YriayOIE€HHOTO M3YYCHHS] T€OMETPUHU COCTOWT B TOM, 4TO
06yan0H11/Iecs1 HC MPOCTO 3HAKOMSATCA C OHpe,Z[eJIéHHBIMI/I MOHATHUAMU, 4 YBCPCHHO OBJIAJACBAIOT
umu. CyYIIECTBYIONIME TEMbI MPOrpaMMbl 0a30BOT0 Kypca T€OMETPUH H3ydaroTcsl Ha OoJiee
rIyOOKOM YpOBHE, a oOydaromuecss NPHOOpPETAloT YMEHHs, IOMOTAIIINEe WM YBEPEHHO
NPUMEHSTHh CBOM 3HAHHS HE TOJBKO B MAaTEeMaTHKE, HO M B CMEXHBIX MPEAMEeTaX, MPEKIEe BCETO
¢u3uke M wmHOOpPMATHKE, a TaKKe MOJIb30BAThCS MOJYYCHHBIMH 3HAHUSMH TIPU PEIICHUH
NPaKTUYECKHUX 3a/1a4.

CormacHo yueOHOMY TIaHy B 7-9 Kjaccax wu3ydyaercs yriayOn€HHBIM y4eOHBIH Kypc
«['eomeTpusi», KOTOpBIA BKIIIOUAET CIEAYIOLUIME OCHOBHBIE pa3zenbl conepkaHus: «Hauana
reomerpun», «TpeyronpHukn»,  «OKpyXHOCTB»,  «UerslpéxyronpHukn», «llomobuey,



«OneMeHThl TpuroHomerpum», <«llnomanu», a Takke «MeTom KoOpauHATY, «BeEKTOpbI,
«[IpeobOpa3zoBaHUS MIOCKOCTH.

Ha n3yuenue yuebHOTO Kypca «I'eomerpusi» orBoautcst 306 gacos: B 7 kinacce — 102 gaca
(3 gaca B Hegenmo), B 8 kimacce — 102 gaca (3 yaca B Henento), B 9 kiacce — 102 gaca (3 gaca B
HEJIEII0).
COJEPXXAHUE OBYYEHUA

7 KJIACC

HauaJjia reomerpuu

HcTopust BOSHUKHOBEHHS U pa3BUTHUS reoMeTpuu. HauanbHble moHATHS reoMeTpun. Touka,
npsiMasi, OTpe3oK, 1yd. [ToHsTue 006 akcuome, Teopeme, J0Ka3aTeIbCTBE, ONPEACICHUH.

B3anmHoe pacmnosiokeHHe TOYeK Ha mpsiMoi. M3mepeHue IIMHBI OTpe3Ka, PacCTOSHHE
MCKAY TOUKAMH.

[Tonymnockocts u yroia. Buael yrinos. M3mepeHue BenuM4WH YIJIOB. BepTHkaibHbIE U
cMexHble yribl. [[apanienbHble U nepreHIuKyIspHbIe NpsAMble. PacCcTOssHME OT TOYKH 10 TPSIMOM.
buccekrpuca yria.

Jlomanas. Buasl gomasbix. [nuHa < nmomaHoW.  MuoroyroneHuku. [lepumerp
MHOTI'OYyTroJIbHHKA. ITonsgrue o BBIITYKJIBIX W1 HECBBITYKJIBIX MHOTI'OYT'OJIbHUKAX.

[lepBuuHBIE MpeICTaBICHUS O PABEHCTBE (PUTYD, UX PACTIONIOKEHHH, CAMMETPHUH.
IIpocreimme nocrpoenusi. THCTpyMEHTHI I U3MEPEHUM U TOCTpOoeHUH. TpeyronbHuKu

Bungt TPEYroJIbHUKOB: OCTPOYTOJIbHBIE, MPSIMOYTOJIbHBIE, TYIOYTOJIbHEIE,
paBHOOeIpeHHbIE, paBHOCTOpOHHHUE. MennaHa, OMCcCeKTprca M BHICOTa TPEYTOJIbHUKA.

PaBeHcTBO TpeyronbHUKOB. [lepBblii M BTOPOM MNpPU3HAKU PABEHCTBA TPEYTOJBHUKOB.
PaBHOOEpeHHBIC TPEYTOJBHUKA W WX cBoicTBa. [Ipu3HaK paBHOOEAPEHHOTO TpPEYrOJbHUKA.
TpeTuii npu3HaKk paBEeHCTBA TPEYTOJIbHUKOB.

CooTHoIIeHHsT MeXAy CTOPOHAMHU U yIJIaMU TpeyrojbHuKa. HepaBeHCTBO TpeyroyibHUKA.
HepaBeHCTBO 0 JyIMHE JJOMaHOM.

Cummetpuunbie purypbl. OCHOBHBIE CBOMCTBA 0CeBOM cuMMmeTpud. [IpuMepsl cumMmMeTpun
B OKpPY’KaroIlleM MUpe.

I[apanneabHblie npsimbie. CyMMa yrjioB MHOTOYT0JIbHMKA

[TapamnensHOCTh HPAMBIX, HUCTOPUYECKHE CBEJIEHUs O MocTynare EBkiuna u o ponu
Jlo6aueBCcKOro B OTKPBHITUM HEEBKIUAOBOUM reomeTpur. CBONCTBA W MPHU3HAKU TMapalICIbHBIX
npsimbix. Cymma yriioB TpeyroibHuka. Buemnue yrisl TpeyronbHuka. CymMmma BHYTPEHHUX YTJIOB
MHOTI'0YroJIbHHKa U CyMMa BHCIIHUX YTJIOB BBIITYKJIOT'O MHOTOYT'OJIbHUKA.

[IpsiMoyroJibHbIE TPEYTr0J1bHUKH

[Ipu3naku paBeHCTBAa MPSMOYTOJBHBIX TPEYrOJbHHUKOB. llepneHauKysp W HaKJIOHHAs.
CBOHCTBO  MeIuaHbl TMPSAMOYIOJBHOTO  TPEYrOJbHUKA, MPOBEAEHHOW K THUIOTEHY3E.
[IpsiMOyrobpHBIN TPEYTOJIBHUK C YIioM B 30°.

OKpyXHOCTH

[ToHATHS OKPYKHOCTH U Kpyra. DJIEMEHTBI OKPY>KHOCTHU M Kpyra: HEHTp, paguyc, IuaMeTp,
Xopza, X cBolicTBa. B3auMHOe pacnonoxeHne oKpyKHOCTH U npsimoid. KacarenbHast v cexymias



K OKpYX)HOCTU. OKpY>KHOCTb, BOUCaHHas B yroiu. [Ipocreiiiire mocTpoeHus ¢ MOMOUIBIO [IUPKYIIS
U JINHEUKU.

FEOMeTpI/I‘leCKI/Ie MeECTa TOUYCK

[lonsTe 0 reomerpruyeckoM MecTe ToueK. IIpuMepsl reoMeTpudyeckux MecT TOYEK Ha
IUIOCKOCTH. buccekTpurca yria U cepeIMHHBIN NMEPIEHAUKYISP K OTPE3KYy KaKk F€OMETPUYECKHE
Mmecta Todek. OnucaHHas OKpYKHOCTb TPEyrojbHHKa, €€ LeHTp. MeToa reoMeTpuuecKux MecT
TOYEK IIPH PELIEHUH F€OMETPUUECKUX 3a]au.

IocTpoenusi ¢ MOMOIIbIO HMPKYJIA U JUHEHKH
Ucropuyeckue cBenenus. OOOCHOBaHUSI MPOCTEUIINX TOCTPOSHUH, STambl 3aJadd Ha
MOCTPOEHUS, PEUICHUE 33]1a4 HA MTOCTPOEHUE LUPKYJIEM U JIMHEHUKOIA.

8 KVIACC

YeTbIpEXyroabHUKH

[TapannenorpamM, ero mnpu3Hakd U cBoiicTBa. IIpsMoyronbHuK, poMm0O, KBajpaT, HX
npu3Haku U cBoiictBa. Tpameuus. PaBHOOenpeHHas Tpamenus, €€ CBOWCTBA M TNPU3HAKU.
[TpstmoyronbHas Tpaneuus. CpenHsis JIMHUS TPaNeuu.

Cpenssist 1MHMSI TpeyrosbHMKa. MeToj yIBO€HUs MeIuaHbl TpeyrojpHuka. Teopema o
[IEPECCUCHUH MEIMAH TPEYTrOJIbHUKA.

Teopema @aineca, TeopeMa O IPONOPLHUOHAIBHBIX OTpe3kax. Teopema Bapunbona it
IIPOU3BOJIBHOTO YETHIPEXYT OJIbHUKA.

[{eHTpanbHO-CUMMETPUYHBIC (DUTYPHI.
ITonoome

[TogoGue TpeyroabHHKOB, KO3hdumueHT moaodus. [IpusHaku mogoOus TPEYroJIbHHUKOB.
[TpumeHeHne OA00HS IPH PEIICHUH T€OMETPHUECKUX U MpaKTHIecKuX 3anad. [linomans

[Tonsitue o mromaau. CBolicTBa TUIomanei reomerpuueckux uryp. Ilpocreiimme
dopMynbl UIs TUIOIIAAM TPEYrojbHHKA, MapajiesorpaMMa, pomba u Tpameuuu. [lnormamu
mo00HBIX (puryp. OTHOIICHHUE TUIOIIACH TPEYTOTBHUKOB.

Teopema Ilngaropa

Teopema [Tudaropa. [lpumenenne teopemsl [Tudaropa nmpu pemeHun NpakTHIECKUX 3a/ad.

JJIeMeHThI TPUTOHOMETPHH

CuHyC, KOCHUHYC, TAHI€HC M KOTaHT€HC OCTPOIO yrja IpsIMOYTOJIBHOI'O TPEYroJIbHUKA.
Tpuronomerpuueckue ¢ynkuuun yrioB B 30° 45° u 60°. IIpomoprmoHalbHBIE OTPE3KH B
IPSMOYTOJIBHOM TPEYTOJIbHUKE.

Yriabl u ‘leTLIpéxyI‘OJIbHHKI/I, CBfI3AaHHBIC C OKPYKHOCTBHIO

Brniucannble U LIEHTpaJIbHBIE YTJIbI, YTOJ MEXAY KacaTeJIbHOH U XOPIAOH. YTJIbl MEXKIY
XOpJlaMH M CEKyIIMMH. BrnucaHHble W OIKCaHHBIE OKPYXXHOCTH TPEYrOJIbHUKA U
YeThIpEXYrobHUKU. (CBOWCTBa M MPU3HAKM BIIMCAHHOIO YETHIPEXYroJbHUKA. B3anMHoe
pacrosnio)xeHue JByX OKpyxkHocTei. Kacanme oxpyxkHocreidl. OOmume KacarenbHblE K IBYM
OKPY’KHOCTSIM.

9 KVIACC



Pemenue TpeyrojibHUKOB

Cunyc, kocunyc, TanreHc yrioB oT 0° 7o 180°. OcHOBHOE TPUTOHOMETPUIECKOE TOXKIECTBO.
®opmynbl puBeeHUs. Pemenne TpeyroabHHKOB. TeopemMa KOCHHYCOB M TE€OpeMa CHUHYCOB.
Pemenne mpakTU4yeckux 3ajJad ¢ UCIHOJIb30BAHUEM TEOPEMbl KOCHHYCOB M T€OPEMBI CHHYCOB.
Pemienue 3amad reoMeTpuyECKON ONTHUKH.

Tpuronomerpuueckue GopMyIIbl s IUIOMAIN TPEyrojdbHUKa, MapajuiesorpaMmma, pomoa,
tpaneuuu. Popmyna ['epona. @opmyra MaoMaAN BEITYKIOTO YETHIPEXYTOIbHUKA.

ITonoOue TpeyronbHUKOB

Xopas! U MoJ0OHBIE TPEYTOJbHUKU B OKPYXKHOCTH. Teopema O MpOU3BEICHUU OTPE3KOB
XOpZ, TEOpPEMBl O IPOU3BENCHUU OTPE3KOB CEKyIIHMX, TeOopeMa O KBaJapaTe KacaTeJIbHOM.
IIpuMeHeHne npu peneHur reoMeTpudeckux 3anad. Teopemsl UeBbl u Menenas. [lonsarue o
TOMOTETHH.

MeToa KoopaAuHAT

VYpaBHEeHHE TPSMON Ha IUIOCKOCTH. YTJIOBOM KO3(PGHUIIMEHT W CBOOOIHBIN YJIEH, HMX
reoMeTpuueckuii cMbica. [lapauienbHOCTh W MEPIEeHIUKYISIPHOCTh TPSMBIX (Yepe3 YIioBOH
K03 puLreHT).

VpaBHeHue OKpyKHOCTH. HaxoxIeHue nepecedeHuil OKPYKHOCTe U TpsSMbIX B
KoopauHatax. @opmysa paccTOSHUAS OT TOYKM A0 mIpsMou. [lmomaas mapammenorpamma B
KOOpJMHATaxX, MOHATHE 00 OpPMEHTHPOBAHHOW MIomanu. [IpuMeHeHHMe MeToJa KOOpAWHAT B
MPAKTUKO-OPUEHTUPOBAHHBIX TEOMETPUUECKUX 3a7a4uax.

BekTopsl

Bekrops! Ha minockoctu. CroskeHHe U BBIYUTaHHE BEKTOPOB — MpaBUiia TPEYrOJbHHUKA U
napasuiesiorpaMMa. YMHOXEHHE BekTopa Ha uyucio. Koopaumnatel Bektopa. CliokeHHe u
BbIUUTAHUE BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHCIO B KoopAuHaTax. [IpuMeHeHne BEKTOPOB B
¢bu3uKe, IEHTp Macc.

[Tonsitue o Oasmce (Ha MIOCKOCTH). Pa3znoxkeHus BekTOpoB Mo Oasucy. CkamsipHOe
MMPOU3BCACHUC BCKTOPOB, FGOMCTpI/I‘ICCKI/Iﬁ CMBICJI U BBIPAKCHUC B ACKAPTOBBIX KOOpAMWHATaX.
JucTpuOyTUBHOCTD CKANSIpHOTO Tpou3BeneHus. CKansipHOe MPOU3BEICHUE U MPOCIUPOBAHUE.
HpI/IMeHeHI/Ie CKaJIApHOTO IMPOU3BCACHUSA BCKTOPOB JISI HAXOXIACHUA IJIMH U YIJIOB. Pemtenue
TEOMETPUUECKUX 3a]1a4 C TIOMOIIBIO CKAJIIPHOTO MPOU3BEICHHUSI.

JTMHA OKPYKHOCTH U IJIOIIAJAb KPYra

[TpaBriIbHBIE MHOTOYTOJIBHUKH. [[MHA OKpy:XHOCTH. I'panycHast u paguaHHas Mepa yria,
BBIYMCIICHWE UIMH IyI OKpyxXHocTeu. Ilnmomans kpyra, cexropa, cermeHra. Mcropuueckue
CBE/IEHUs 00 U3MEPEHUHU AJIMHBI OKPYXKHOCTH U IUIOIAAH Kpyra.

JABuKeHHUS MJI0CKOCTH

IlentpanpHast cummetpus. llenTpanbHO-cuMMeTpuuHbie ¢urypsl. IloBopoTr. Oceas
cuMMeTpust. GUrypel, CAMMETPUYHBIE OTHOCUTEIIBHO HEKOTOPOM OcH. [lapaiienpHelii epeHoc.

[Tonsitne nBWXeHUs W ero cBoicTBa. PaBeHcTBO ¢uryp. IlposBieHus cummeTpuu B
npuposie, >KUBOMHUCH, CKYJbIType, apxutekrype. Kommosumuu ABMKEHUN (TpocTeiiine
npumepsl). [IpuMeHeHne B reoMeTpuiecKux 3a1ayax.

IHJTIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA TIPOI'PAMMBI YYEBHOI'O
KYPCA «'EOMETPUSI» HA YIJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIET'O

OBPA3OBAHUA



JIMHHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yabTaThl OCBOEHHUS MPOrpPaMMBbI M0 MAaTEMAaTHUKE XapaKTEpU3YIOTCS B
YacTH:

1) naTpHOTHYECKOr0 BOCTIMTAHHUS:

MPOSIBJICHUEM HHTEpeca K TMPOIIJIOMY M HACTOSIIEMY POCCHHUCKOM MaTeMaTHKH,
LIECHHOCTHBIM OTHOILIEHHEM K JIOCTH)KEHHUSIM POCCHUHCKUX MaTEMaTHMKOB U POCCHICKOU
MaTeMaTUYeCKON IIKOJIbI, K UCITOJIB30BAHUIO ITHX JOCTIXKCHHUH B IPYrUX HayKaxX M MPHUKIATHBIX
chepax;

2) rpa>KIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA

TOTOBHOCTBIO K BBINIOJHEHUIO OOS3aHHOCTEM TpakIaHWHA W pean3alliil ero Ipas,
NpEJCTaBICHHEM O MaTeMaTHYeCKHMX OCHOBaX (YHKIIMOHHUPOBAHHS Pa3IUYHBIX CTPYKTYP,
SIBJICHHM, TPOIEAYP TPaXKJTAHCKOTO 00IIecTBa (HarmpuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
O0CYXJICHUIO 3TUYECKHUX IPOOJIEM, CBSA3aHHBIX C MPAKTHYECKUM MPHUMEHEHUEM IOCTIKEHHH
HAyK{, OCO3HAHMEM BaXKHOCTH MOPAJIbHO-ITHYECKUX MPUHIIMIIOB B JCATEIHHOCTH YUEHOTO; 3)
TPY/A0BOT0 BOCITUTAHMA:

YCTAaHOBKOM Ha aKTHMBHOE y4aCTHE B PELICHHUM INPAKTUYECKUX 3aJa4 MaTEeMaTU4YECKOU
HANpaBJIEHHOCTH, OCO3HAHHEM Ba)KHOCTH MAaTEMaTHUYECKOro 00pa30BaHMS Ha MPOTSDKEHUH BCEi
KHU3HH Ul yCHEIHONW Mpo(ecCHOHaIbHON NeSTETbHOCTH U PAa3BUTHEM HEOOXOIMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHEM HHIUBUAYATbHOW TPAaCKTOPHUH O0Opa3oBaHUS H
KHU3HEHHbIX IUIAHOB C YYETOM JIMYHBIX HMHTEPECOB M OOLIECTBEHHBIX IOTpeOHOCTEH; 4)
3CTETHYECKOr0 BOCIIUTAHMSA:

CIIOCOOHOCTBIO K SMOIMOHAIBHOMY M 3CTETHUYECKOMY BOCIHPHUATHIO MaTeMaTHYEeCKHX
00BEKTOB, 3a/a4, pEeUICHHUH, pacCyX/IeHUH!, YMEHUIO BUJIETh MaTeMaTUYECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5)ueHHOCTE HAYYHOTO TO3HAHUSA:

OpHUEHTAIlMeH B JEATENbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4yHBIX NpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEpPHOCTSIX pAa3BUTHs UEJIOBEKa, NPUPOAbI M OOIIECTBa, IMOHUMaHUEM
MaTeMaTUYeCKOll HayKu Kak cgepbl 4elOBEUeCKON esTeIbHOCTH, 3TarnoB €€ pa3BUTUS U
3HAYUMOCTH JIJIs1 Pa3BUTHUS LIMBUJIU3ALMH, OBJIAICHUEM SI3bIKOM MAaTEMAaTUKH U MaTEMaTUYECKON
KyJIbTypOM Kak CpEICTBOM IO3HAaHUS MUPA, OBJIAJICHHEM HABBIKAMHM HCCIEA0BATEIbCKOM
NESTENILHOCTH;

6) pu3nyecKoro BOCNUTAHUSA, (POPMHUPOBAHUSA KYJIbTYPbI 310POBbA U
IMOLMOHAJIBLHOTO (JIarONoJyqusi:

TOTOBHOCTBIO TPUMEHATh MaTEMaTHUECKUE 3HAHUS B HHTEPECaX CBOETO 3/I0POBbsI, BEACHUS
3I0pOBOTO 00pa3a >KU3HU (340pOBOE MUTaHME, COATAHCUPOBAHHBIN PEXXHUM 3aHATHH M OTAbIXA,
perynsipHast pusnyeckasi akTUBHOCTh), C(hOPMUPOBAHHOCTBIO HaBBIKA pe(IEKCUH, PU3HAHHEM
CBOETO IpaBa Ha OWIMOKY M TaKOro e IpaBa JPYroro 4YenoBeka; 7) IKOJOTHYECKOIro
BOCIIMTAHUS:

OpHEHTallMel Ha NMPUMEHEHHE MaTeMaTHYEeCKUX 3HAHWW JUIS pelleHHs 3a/1ad B 00JacTH
COXPAHHOCTH OKPY)KAalOIIeH Cpenpl, IUIAHUPOBAHHUSA IIOCTYIIKOB M OIEHKH HX BO3MOXHBIX
HOCJICACTBUM 11 OKPYKAIOIIeH Cpeipl, OCO3HAHUEM TJI00aJBHOTO XapaKTepa 3KOJIOTHYECKHX
npoOJeM U MyTel uxX perieHus;



8) apanTanuM K M3MEHSIONIUMCH YCJIOBHSAM COUMAJILHON M MPUPOJXHOM Cpeabl:

TOTOBHOCTBIO K JECUCTBHSAM B YCIIOBUSX HEONPENCIEHHOCTH, MOBBIIIEHUIO YPOBHSA CBOEH
KOMIIETCHTHOCTH 4€pe3 IMPAKTUYECKYIO NESATEIBHOCTh, B TOM YMCIE YMEHHE YYHUTBHCS y NPYTUX
Jrozied, mpuoOpeTaTb B COBMECTHOM JIEATETbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHLIUU M3
OTbITAa JPYruX; HEOOXOAMMOCTHIO B (DOPMHUPOBAHMM HOBBIX 3HAHWUU, (OPMYJIHUPOBATH HIIEH,
HOHATHS, THIOTE3bl 00 0OBEKTaxX W SIBICHUSIX, B TOM YHCJE paHee HEU3BECTHBIX, OCO3HABATh
neGUUUTBl COOCTBEHHBIX 3HAaHMW M KOMIIETEHTHOCTEH, IUIAHUPOBAaTh CBOE pa3BHUTHUE;
CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYalMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALMIO KaK
BBI30B, TpeOYyIOIUN KOHTPMEp, KOPPEKTUPOBaTh IPUHHUMAEMble pELICHUs U JeicTBu,
(bopMyIHpOBaThH U OLICHUBATH PUCKHU U MOCIEACTBUS, (OPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIbTATbBI

B pesynbrare ocBOEHUS TpOrpamMMbl MO MaTeMAaTHKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus y oOydaromerocs OyayT chopMHUpPOBaHBI MeTaNpeIMeTHbIEe Pe3yJbTaThl,
XapaKkTEepU3yIOLIUEeCs  OBJIAJICHUEM  YHUBEPCAIbHBIMM  TO3HABATENIbHBIMU  JIEUCTBUSIMU,
YHUBEPCATbHBIMH KOMMYHHKATUBHBIMM JE€UCTBUSIMU M YHUBEPCAJIbHBIMU PETYJISTUBHBIMHU
NEUCTBUSIMU.

Ilo3HaBaTe/IbHbIE YHUBeEpPcAJIbHBbIE yueOHblIe neiicTBus ba3zoBbie
JIOTHYeCKHUe NeCTBUSA:

BBISIBIIITh M XapaKTEPU30BaTh CYILECTBEHHbIE NPU3HAKU MaTEeMaTU4YECKUX OOBEKTOB,
NOHATUM, OTHOWIEHWH MEXIy THOHATHAMM, (GOPMYIMPOBATh OINPEICNICHUS IOHITHH,
yCTAaHABJIMBATh CYLIECTBEHHBIH MpPHU3HAK KIACCU(PUKAIMH, OCHOBAaHHUS s O0OOOIIeHUS U
CpPaBHEHMs, KpUTEpPUU MPOBOJUMOIO  aHAIM3a; BOCHPUHUMATH, (HOPMYIHpPOBATH H
IpeoOpa30BbIBaTh CYXAECHUS: YTBEPAUTEIbHBIE U

OTpHILIATENIbHbIC, €AMHUYHBIC, YacTHbIe W OOIIMe, YCIOBHBIC;, BBIABIATH MaTeMaTHYECKHE
3aKOHOMEPHOCTH, B3aMMOCBSI3M W MpPOTHBOpeuus: B (akrax, JHaHHBIX, HAONIOACHHUAX U
YTBEPKICHUSIX, ITPEUIaraTb KPUTEPUU JJIs1 BBISABIICHUS

3aKOHOMepHOCTeI71 u HpOTHBOpG‘-IHfI; ACJIaTh BBIBOABI C HCIIOJIB30BAHUCM 3aKOHOB JIOTHMKHU,
ACAYKTUBHBIX U MHAYKTUBHBIX

YMO3aKJIIOYEHUH, YMO3aKIIOUEeHUI 110 aHAJOTWH; pa30MpaTh JO0Ka3aTelbCTBA MaTEMAaTHUYECKUX
yTBEpXKIeHUH (TpsAMBbIE M OT TPOTHBHOTO), INPOBOIUTH CAMOCTOSTEIBHO JI0KAa3aTeNbCTBA
MaTeMaTHYeCKNX (aKTOB, BEICTPAUBATh apIyMEHTALUIO, TPUBOIUTH IPUMEPHI U KOHTPIIPUMEDPHI,
HNPUMEHATh METOJ MAaTeMaTH4eCKOW WHAYKIHH, OOOCHOBBIBATH COOCTBEHHBIE DPACCYKICHUS;
BBIOMpATh CHOCOO perieHus: ydeOHOW 3amaud (CpaBHHMBATh HECKOJIBKO BApHUAHTOB PEIICHUS,
BBIOMpATh HanOOJIee MOIXOMAINI ¢ yIETOM CAMOCTOSATENHFHO BBIACTICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBare/ibcKe 1eiicTBUA:

HCIIOJIb30BaTh BOMPOCH! KaK MCCIIEA0BATEIbCKUI HHCTPYMEHT IMO3HAHUS, (POPMYITUPOBATH
BOTIPOCHI, PUKCUPYIOITHE TPOTHBOPEUHE, TPOOJIEMY, CAMOCTOSTEIIEHO YCTAHABIINBATh HICKOMOE H
naHHOe, (POPMUPOBATH THITIOTE3Y, APTYMEHTHPOBAThH CBOIO MTO3UIINIO, MHEHUE;

MPOBOJNTH MO CAMOCTOSITEIPHO COCTaBICHHOMY IJIaHY 3KCHEPUMEHT, MCCIEIOBAaHUE TI0
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKOoro OOBEKTa, 3aBUCUMOCTEH OOBEKTOB MEXIy
co00ii; caMOCTOSITeTFHO (POPMYITUPOBATH 000OIIEHNUS U BBIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHOTO
HAOMIOJIEHUsSI, HWCCIIEeNOBAaHMS, OKCIIEPHUMEHTa, OIEHUBATh JIOCTOBEPHOCTh IIOJYYECHHBIX



Pe3yIabTaTOB, BEIBOJIOB U 000OIIEHUIT; MPOTHO3UPOBATh BOZMOKHOE PAa3BUTHE TPOIIECca, a TAKKE
BbIIBUT'aTh NPCAIIOJIOKCHUA O

€T0 pa3BUTUHN B HOBBIX YCJIOBHUAX.
Pabora ¢ undopmaumeii:
BBISIBJISITH HEJOCTATOYHOCTh U U30BITOYHOCTH HH(GOPMAIIUH, TAHHBIX, HEOOXOAUMBIX IS

pelieHust 3ajgaud; BHIOMpATh, AHAIM3MPOBATH, CUCTEMATH3UPOBATh M HWHTEPIPETHPOBATH
UH(POpMALINIO

pa3IUYHBIX BUIIOB M (hOpM mpeacTaBieHUs; BEIOMpaTh (HopmMy TpeacTaBieHUs HHPOPMAIMHN U
UJUTIOCTPUPOBATH pPeIIaeMble 3a1a4u

cXeMaMH, JuarpaMMaMH, WHOW TpaduKo M WX KOMOHWHAIIMSMHU, OIEHWBATh HAIEKHOCTH
UHGOPMAIIUU TIO KPUTEPUSIM, TIPEITIOKEHHBIM HITH

c(hOpMYyIIMPOBAHHBIM CAMOCTOSITEIHLHO.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS:

BOCIIpUHUMATL U q)OpMyJIPIpOBaTL CYXKACHUSA B COOTBCTCTBHU C YCJIOBUAMU W LCIISIMU
oOIIeHus], SICHO, TOYHO, TPAMOTHO BBIPA)XKaTh CBOIO TOYKY 3pPEHHSI B YCTHBIX M THCHMEHHBIX
TEKCTaxX, JaBaTh MOSICHEHUS 110 XOAY PEIICHHS 3314, KOMMEHTHPOBATH ITOJTyYEeHHBIN PE3yiIbTaT;
B X0JI€ OOCYKJICHHUS 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOM TeMBI, POOJIEMBI, periaeMoit
3aJlauM, BHICKA3bIBATh WJCH, HAIICJICHHBIC HA MOWCK PEIICHUs, COMOCTABIISATh CBOU CYXICHUS C
CYXJIEHUSMH JPYTUX YYaCTHHUKOB JWANOra, OOHApY)XMBATh Pa3iIMuue M CXOJICTBO MO3MIMHU, B
KOppeKTHOH Gopme popMyIHpoBaTh pa3HOTIIACHUS, CBOU BO3PAKEHUS; IPEIICTABIISATH PE3YIbTATHI
peleHus 3a/1a4M, SKCIePUMEHTa, UCCIeI0OBaHUs, IPOEKTA, CAMOCTOSATENBHO BHIOMpaTh (popmar
BBICTYIUICHHS C Y4Y€TOM 3aJad IMpe3eHTAlUd M OCOOCHHOCTEH ayJuTOpUH; IOHHMATh H
UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHON M WHAMBHIYaTbHON paOOTHI MPU PEHICHUU YYeOHBIX
MaTeMaTHYECKUX 3aJad, TPUHUMATh I[eJdhb COBMECTHOH JEATENbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOW pabOThI, pachpenessTh BUIALI PabOT, JOTOBApUBATHCS, OOCYXIATh
IpOIIeCC M Pe3ysbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX JIFOJICH; Y4aCTBOBAThH B TPYITOBBIX
dopmax paboTsl (00CYkIeHHS, 0OMEH MHEHU, «MO3TOBBIE IITYPMBD» H UHBIC); BHIIOIHITH CBOIO
qacCTb pa6OTBI U KOOPAWHHPOBATH CBOU ,Z[ef/'ICTBHﬂ C JpyruMu 4JC€HaMH KOMAaH]bl, OLICHUBATH
KauyecTBO pe3yJabTaTa W KadecTBO CBOETr0 BKJIaJla B OOMUI pe3ynbTaT IO KPUTEPHSIM,
c(OpMYITHMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

Pery1siTuBHbIe YyHHBepcajbHble YuyeOHble aeiicTBusi CamoopraHu3amusi: BBISBIATDH
poOJIeMBbl JUIsl pEILIeHHs] B AKM3HEHHBIX U YU€OHbBIX CUTYalMsX,

OpPUEHTUPOBATHCS B PANIMYHBIX MOAXOAAX NPUHATHS PEIICHUN (MHIMBHUIYalbHOE, TPYNIIOBOE);

CaMOCTOATCIIbHO COCTaBJIATH IIJIaH, aJIFOpI/ITM pGIJ_IeHI/DI 3aJa4n (I/IJII/I cro I-IElCTI:), BBI6I/IpaTB

croco® pelmieHduss C Y4€TOM HMEIOIIMXCS pPEeCypcoB H COOCTBEHHBIX BO3MOXKHOCTEH,

apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOW MH(OpMAIUH.
CaMOKOHTPOJIb, SMOLUMOHAIbHBIN HHTEJIEKT:

BJIAJIETh CITIOCOOAMHU CAMOTIPOBEPKH, CAMOKOHTPOJIS MIPOIlecca M pe3ysIbTaTa peleHus

MaTeMaTU4YeCcKO 3ajaun, CAMOMOTUBALIUU U pedIeKCUH; TPEIBUIETH TPYAHOCTH, KOTOPbIE MOTYT
BO3HUKHYTh TMpPH PELICHUH 3a7aud, BHOCUTh KOPPEKTUBHI B JIEATEIHHOCTh HAa OCHOBE HOBBIX
00CTOSITENLCTB, HAWJIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH; OIEHHUBAThH COOTBETCTBHE
pe3ynbTarta AesTeIbHOCTH MOCTABIEHHOM LIETH U YCIOBUSAM, OOBSCHATH MPUUUHBI TOCTHKEHUS



WJIM HETOCTHXKEHUS LIeJIH, HAXOIUTh OIIHOKY, 1aBaTh OLEHKY IPUOOPETEHHOMY OTIBITY; BHIPAXKaTh
OMOILIUHU TIPH U3YYCHUH MAaTEMaTHUECKUX O0OBEKTOB U (DAKTOB, JaBaTh

SMOIMOHAJIbHYIO OLICHKY PCIICHUA 3aa4Yu.

INNPEAMETHBIE PE3YJIBTATbBI

K koH11y 00y4enus B 7 kjiacce 00ydaronmics OJTYYUT CIECAYIONINE IPEAMETHBIEC PE3YIbTaThl:

PacriosHaBaTh M3yueHHBIE TeOMETpUYECKHUE (UTYpPBI, ONpPENeNsITh HX B3aUMHOE
pacmnojiokeHue, n300paxarb reoMeTpuieckie GUrypbl, BEIIOIHITH YEPTEKHU 10 YCIOBHUIO 334a4H.
W3mepsaTh NUHEWHbIE U YIJIOBbIE BEMWYHMHBI. Pemath 3a1ayi Ha BBIYUCICHUE UIMH OTPE3KOB U
BEJIMYMH YTJIOB.

JlenaTe NpUKKUIKY U OLEHKY JTUHENHBIX U YIJIOBBIX BEJIMUNH NIPEAMETOB B PEAJIbHOM )KU3HH,
pa3MepoB NPUPOIHBIX 00BEKTOB. PaznuuaTh pasmepsl 3TUX 0OBEKTOB 10 MOPAIKY BETHUUHBI.

CTpouth 4epTeku K reOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCs MpU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, HCIIOJIB30BATh MPHU3HAKU U
CBOICTBa paBHOOEAPEHHBIX TPEYTOJILHUKOB MPU PEIICHUH 3a/1a4.

IIpoBOANTE JIOTHYECKHUE PACCYKICHUS C UCIIOJIb30BAHUEM IT€OMETPUUECKUX TEOPEM.

ITonp30BaTbCcst NpU3HAKAMM PABEHCTBA MPAMOYTOJIBHBIX TPEYTrOJIBHUKOB, CBONCTBOM
MEJUaHbl, IPOBEACHHOW K TUIOTEHY3€ IIPSIMOYIOJBHOIO TPEYrOJbHHUKA, B PELICHUHU
FeOMETPUYECKHX 3a/1a4.

OmnpenensaTh NapayieIbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpBIE 00pa3yeT ¢ HUMHU
cexymas. OnpenensaTe NapauIeIbHOCTh MPSAMBIX C TOMOLIBI0 PABEHCTBA PACCTOSIHUI OT TOYEK
OJIHOM IPSIMOM J0 TOYEK APYTrOM IPsIMOA.

Pemats 3a1aun Ha KiieT4aroi Oymare.

[IpoBOIUTH BBIYMCICHHUS W HAXOJUTh YHCIOBbIE W OYKBCHHBIE 3HAYCHHS YIJIOB B
FeOMETPUUYECKUX 3a/1a4aX C UCIOJIb30BAHUEM CYMMBI YTJIOB TPEYTOJIbHUKOB U MHOTOYTOJIbHUKOB,
CBOICTB yTJI0B, 00pa30BaHHBIX MPU [IEPECEUEHUH ABYX MapaljiesIbHbIX NPSMBIX cekymiel. Pemartp
MpaKTUYECKHE 3a7a4 Ha HaX0KJICHHE YTJIOB.

Bnanets nonsitueM reomerpudeckoro mecta Touek (I'MT). Onpenensts OuccekTpucy yria
U CepeIUHHBIA NMEepPHeHAUKYISIp K OTPe3Ky Kak reoMerpuuyeckue Mecra Touek. [lomb3oBarbes
NoHsITUEM TeoMmeTrpuyeckoro mecra Touek (I'MT) npu [0Ka3aTeNbCTBE T'€OMETPUUYECKUX
YTBEPKACHUN U MIPU PEILICHUH 3aay.

@opMyIupoBaTh ONpPEIeNCHUs] OKPYKHOCTH U Kpyra, XOpIbl U JHaMETpa OKPYKHOCTH,
YBEPEHHO BJIAJIETh UX CBOMCTBAMU. ¥ METh JOKA3bIBATh U IPUMEHSTH 3TH CBOMCTBA NIPU PEIICHUU
3ajay.

Bragers NmoHATHEM ONMCAHHOW OKOJIO TPEYTrOJIbHUKA OKPYXKHOCTH, YMETh HAaXOIUThb €&
neHTp. JlokaspiBaTh M HCHOJB30BAaTh (PAaKThl O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYroJbHHKA
IIEPECEKAIOTCSI B ONHOM TOYKE, MU O TOM, YTO CEPEIUHHBIE NEPIECHIUKYIAPHl K CTOPOHAM
TPEYTOJIbHUKA [IEPECEKAOTCS B OAHOU TOYKE.

Brnanerp noHSAITHEM KacaTEIbHOM K OKPY)KHOCTH, TIOJIb30BAaThCA TEOPEMOM O
NEPIEeHIUKYIIPHOCTH KacaTeJbHON M pajauyca, MPOBEIEHHOTO0 K TOUKe KacaHus. JlOka3bIBaTh
PaBEHCTBO OTPE3KOB KacaTeNbHbIX K OKPY>KHOCTH, IPOBEAEHHBIX U3 OAHON TOUKH, U MPUMEHSThH
3TO B PEUIEHUU T€OMETPUUYECKUX 3a/1ay.



JloKa3piBaTh M NPUMEHATH INPOCTEHUIINE TIE€OMETPUYECKHE HEPABEHCTBA, IOHUMATh HX
[IPAKTUYECKUH CMBICIL.

[TpoBOANTH OCHOBHBIE T€OMETPUUECKHE MTOCTPOCHHS C TOMOIIBIO HUPKYJIS U JIMHEHKH.

K koH1y 00y4enus B 8 kjiacce 00yyaronuiics Moy4duT CielyroIIHe MpeIMeTHbIE Pe3yIbTaThl:

Pacnio3HaBaTe OCHOBHBIE BHUJBI UYETBIPEXYTOJIBHUKOB, UX JJIEMEHTBHI, I0JIb30BATbCS HX
CBOMCTBAMM IIpM PEIICHUM TE€OMETPUYECKUX 3ajad. Pas3muuaTe NpPU3HAKM U CBOWCTBA
napajenorpaMma, pomMOa U MpsIMOYTOJbHHKA, JOKA3bIBaTh MX M YBEPEHHO NPHUMEHSTH IPH
pEILIEHNN T€OMETPUYECKUX 3a1a4.

Hcnonp30BaTh CBOMCTBA TOUKM IEPECEUEHUsT MEOUaH TPEYrojbHUKA (LIEHTpa Macc) B
peleHuu 3a1ay.

Buagers nonstHeM cpeqHEN JMHUU TPEYrOJbHHUKA U TPANCLUH, IPUMEHATh UX CBOMCTBA
IIPU PELICHUM TeOMETpuYecKux 3azad. Mcnomb3oBaTte TeopeMy Daneca M TeopeMy O
IIPONIOPLUOHAIBHBIX OTPE3KaX, IPUMEHATh UX ISl PELICHUS IPAaKTUYECKUX 3a4a4.

Pacnio3naBaTh LIEHTpaJIbHO-CUMMETPUYHbBIE (DUTYpPHI M HCIONB30BaTh UX CBOWCTBA MpHU
pelieHuu 3a1ay.

BraneTs moHATHSIME TO100MS TPEYTOJIBHUKOB, K03 duiinenTa mogo0msi, COOTBETCTBEHHBIX
3JIEMEHTOB TOJOOHBIX TPEYroJbHUKOB. MIMeTh MmpejcTaBiieHue 0 MpeoOpa3oBaHuu MO00US U O
noto0HBIX (urypax. [lonb3oBaTbcsl NPU3HAKAMH IMOAOOMS TPEYTrOJbHUKOB IPH PEHICHUH
I‘COMeTpI/I‘-IeCKI/IX 3ada4. I[OKEI?)BIB&TB n HpI/IMeHSITL OTHOLICHUS HpOHOpL{I/IOHaHBHOCTI/I B
PSIMOYTOJIBHBIX TPEYTrojdbHUKaX. [[pUMEHSTh MOI00Ke B MPAKTHYSCKUX 3a]1avax.

BeBoguTh M MCHONB30BAaTh MpocTelne (GopMynsl Ui IUIOMIAIAM TPEYTOJNbHUKA,
napajenorpaMma, pom0a W Tpanenuu. BeUUCIATH (pa3aMyHBIME CIIOCO0aMM) IUIOIIAIb
TPEyroJbHUKAa M IUIOIIAAM MHOTOYIOJBHBIX  (uryp (mosb3ysch, TIJne HEOOXOIUMO,
KaJbKYJISATOpPOM). 3HaTh OTHOIICHHE TUIOIAAEH MOJO0OHBIX (DUTYp U NMPUMEHSATH MPHU pPEIICHUN
3a1a4. [IpuMeHsATh oy4YeHHbIE YMEHHU B IPAKTUYECKUX 3aa4ax.

[Top3oBathes Teopemoit [Tudaropa s peneHns TeOMEeTPUIECKUX U TIPAKTHISCKUX 3a/1a4.
Ctpouth MaTeMaTHYECKYIO MOJIENIb B MPAKTUYECKUX 33/a4aX, CAMOCTOSTENBHO JENaTh YePTEXK U
HaxXo4uThb COOTBCTCTBYIOIUC AJIMHBI.

BrnaneTs moHATHEM BIIMCAaHHOTO U LEHTPAIBHOTO YIJIA, yIjla MEXy KacaTelIbHON U XOPJOH,
ONMCAaHHOM M BIHMCAHHOM OKPYKHOCTH TPEYTOJIBHHKA M YETBIPEXYTOJIBHMKA, MPUMEHATH HX
CBOMCTBA IIpU PELICHUH 3a/1a4.

[TpuMeHSTh TOJTYYCHHBIC 3HAHHS Ha MPAKTUKE — CTPOUTHh MATEMATHUECKUE MOJIEIH IS
3a1a4 peaHLHOﬁ JKU3HU U ITPOBOAUTH COOTBCTCTBYIOIIUC BBIYUCIICHUS C IIPUMCHCHUCM HOIIOGI/ISI
Y TPUTOHOMETPUH (TTOJTB3YSCH, TJIe HEOOXOAMMO, KATBKYJIATOPOM).

K koH1y 00ydenus B 9 kjacce 00y4aronuiics Moy4uT ciaelyrolue MpeIMeTHbIE Pe3yIbTaThl:

3HaTh TPUTOHOMETPUUYECKHE (PYHKIIMHA OCTPBIX YIJIOB, YMETh HAaXOJWUTh C UX IMOMOIIBIO
pa3IUyYHbIE  AJIEMEHTHl  IPSIMOYTOJIBHOIO  TPEYrojJbHUKA  («pelleHHue MpsAMOYIOJIbHBIX
TPEYTOJIBHUKOBY»). HaXxoauTh (C MOMOIIBI0 KANBKYISTOPA) AJUHBI M YTIIBI I HETAOIUIHBIX
3HAYCHMH.

[Tonp30oBaTbes (opMynaMu NPUBEIACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUISL HAXOKICHHSI COOTHOILIEHUN MEXy TPUTOHOMETPUYECKUMH BEIMYMHAMM.



Jloka3pIBaTh TEOpPEMY CHHYCOB U TEOpPEMY KOCHHYCOB, MPUMEHATh UX U HAXOXIACHUS
pPa3IUYHBIX  3JEMEHTOB TPEYrojbHUKAa («pPEUIeHHE TPEYrojJbHUKOB»), TMpPU  PEIIeHUU
reoOMEeTpUYECKHX 3a1a4. [I[puMeHsTh onydeHHbIe 3HAHUS [IPU PEIICHUU MPAKTUYECKUX 3a/1a4.

[IpuMeHATh TPUTOHOMETPHUIO B 3aJa4ax Ha HAXOXKJIEHUE IUIOIIAIN, BBIBOAUTH U BIAJECTh
TPUTOHOMETPUUECKUMHU (popMyamMH IJis IUIOMIAAN TPEyrojibHUKa, MapajjienorpaMmma, pomoa,
Tpamnenuy, BHIBOAUTh M MPUMEHATH Gopmyny ['epoHa u Gopmyny ais IUIOMAAN BBITYKIOTO
YeThIPEXYTOJBHHUKA.

HmeTs npeacTaBiieHue 0 TOMOTETUH, IPUMEHATH B TPAKTUUYECKUX CUTYaAIUIX.
Ncnonp3oBathk Teopembl UeBbl 1 MeHenast Ipu pelieHuu 3aaad.

Hcnonb30BaTh TEOpEMBI O BIUCAHHBIX yIjlaX, YIrilax MEXAy XopAaMH (CEKyIIUMHU) U yIiie
MEXy KacaTeJIbHOW U XOPAOH IIpU PELICHUU T€OMETPUYECKUX 3a1ad. JlOKa3bIBaTh U IPUMEHSTh
TEOpPEMBbl O MPOU3BEACHUH OTPE3KOB XOPJ, O MPOU3BEICHUU OTPE3KOB CEKYIIUX, O KBaJpaTe
KacaTeJIbHOM.

Bnaners moHsATHEM KOOpPAMHAT Ha IUIOCKOCTH, paboTaTh C ypaBHEHHEM HpSAMOH Ha
IUIOCKOCTH. BriaseTs MOHATHSAMH YIIOBOro KOA(pQHUIMEHTa U CBOOOIHOTO WieHa, MTOHUMATh UX
TEOMETPUUYECKHI CMBICT M CBSI3b YIJIOBOrO0 KO3(HUIIMEHTa C BO3pacTaHHEM M YOBIBAaHHEM
TUHEWHOW  (QyHKOMH. YMETh pemaTh METOJAOM KOOPAMHAT 3a7add, CBsI3aHHBIE C
NapajuIeIbHOCTBIO M MEPHEHAUKYIISIPHOCTHIO MPSIMBIX, MEPECEUEHUEM NPSIMbIX, HaXOXKICHHEM
TOYEK MepeceueHusl.

BeIBOINTE M BaLeTh ypaBHEHHEM OKPYKHOCTH. lcmonb3oBaTh METOJ KOOPIMHAT IUIS
HAXOXXJCHUS NIEpeceueHuil OKPYKHOCTEH U MpsAMBIX. BrageTs popMynaMu paccTOSHUS OT TOUKH
710 TIPSIMOH, TUIOMIAIN MapajiesorpaMMa B KOOPIWHATAX, UMETh IMOHATHE 00 OPUEHTUPOBAHHOMN
momanu. Ilonp3oBaTbecss METOAOM KOOPAMHAT HA IUIOCKOCTH, IMPUMEHATh €0 IPU PEIICHUU
FEOMETPUYECKUX M IIpakTHMYeCKuxX  3ajgad.  [IpuMeHATr  METOX  KOOpPAMHAT B
[IPaKTUKOOPUEHTUPOBAHHBIX T€OMETPUYECKUX 3a1adax.

Brnagerp moHsTHEM BEKTOpa. YMETh CKIAAbIBaTh M BBIYMTATH BEKTOPHI, YMHOXAaTh Ha
YHUCIIO, BJIAJETh MpaBHJIaMU TPEYrojbHUKAa U MapajenorpamMma. Branerh NpakTUYECKUMU
MHTEPIIPETALMSIMH  BEKTOPOB. YBEPEHHO TMOJb30BaThCsl KOOpAMHATaMH BekTopa. Bragers
CJI0’)K€HHUEM U BBIYUTAHUEM BEKTOPOB, YMHOKEHUEM BEKTOpPA HA YUCJIO B KOOPAUHATAX.

Nmetp mipencTaBieHue o Oasuce (Ha IUIOCKOCTH). PackiiambiBaTh BEKTOpHI MO 0Oa3wucy.
PackiagpiBaTh BEKTOPHI CHJI C TOMOIIIBIO TIPOCIIMPOBAHUS M TPUTOHOMETPUIECKHX COOTHOIICHUH.
[TpuMeHSTH MOTy4eHHbIC 3HAHUS B IPOCTEHINNX (PU3MYECKHX 3a1a4ax.

Bragets noHSATHEM CKaJIIPHOTO MPOM3BEICHNS BEKTOPOB, IOHMMATh €r0 T€OMETPUIECKHUIt
CMBICII M YBEPEHHO IIOJIb30BaThCsi €ro BBIPAKEHHEM B JEKapTOBBIX KOOpIMHATaX. 3HATh
TUCTPUOYTUBHOCTh CKAJISIPHOTO MPOM3BEACHUS U €ro CBs3b C MpoeuupoBaHueM. [IpuMeHsATh
CKaJIIpHOE MPOM3BEICHNE BEKTOPOB UIA HAXOXJIEHUs JJIHH U YIJIOB. PemaTh reoMeTpuyeckue
33724l C TOMOIIBIO CKAJISIPHOTO Ipom3BelneHHs. lcrmonb3oBaTh CKalspHOE MPOHM3BEICHNE
BEKTOPOB B alreOpanyeckux U PU3MUECKUX 3aauax.

Bragetes MOHATHUAMM NPaBUJIBHOIO MHOTOYIOJIBHHMKA, JJIMHBI OKPYKHOCTH, JJIMHBI AYT'H
OKPY’KHOCTH W PAaJMaHHOW MeEphl yIJla, BBIYMCIIATH IUIONIaAb Kpyra M ero vacrei. [loHnmars
cMbICIT yucia 7. [I[puMEHsTh MOTydeHHbIE YMEHHUs MPU PEIIEHUH NPAKTUYECKUX 3a7ad. 3HATh
HCTOPUYECKHE CBEJIEHUSI 00 M3MEPEHHUH JUTMHBI OKPY>KHOCTH U TUIOLIAIN Kpyra.

Hmets mpencraBieHue o mpeoOpa3oBaHWU IUIOCKOCTH, O JABIWXKEHHMAX. Haxomuts ocw,
HEHTPbl CHMMETPUH (QUTyp, IEHTPHI [OBOPOTA, HAXOJUTh KOMIIO3UIIUU MPOCTEHIINX
npeoOpazoBanuil. [IpuMeHsATh ABMKEHUS IIOCKOCTH MPU PELICHUH T€OMETPUUECKUX 3a/1au.



[TpuMeHSITh TOJTYYCHHBIC 3HAHHS Ha MPAKTUKE — CTPOUTh MATEMaTHUECKUE MOJIEIH IS
3aj71a4 peaJbHON KU3HU U MIPOBOIUTH COOTBETCTBYIOIIME BHIYHCICHUS C IPUMEHEHUEM TIOJ00HS
Y TPUTOHOMETPHUUYECKUX (DYHKIUH (MTOJB3YACh, T/I€ HEOOXOUMO, KaTbKYIISITOPOM).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC

HaumeHoBaHMe pa3iesioB M TeM

KoanuyecTBO 4acos

DJIeKTpOHHbIe (LM (ppoBbIE)

Ne ni/m
NPOrpaMMBI KonTpoabubie | IlpakTuueckue 06pasoBaTeIbHbIE pecypehl
Bcero padoThI padoThI
Hauana reomerpuu. [Ipocreitmme
reoMeTpruecKue GUrypsl 1 ux )
1 . 28 1 0 https://resh.edu.ru/subject/17/7/
cBoiicTBa. 3MepeHune reoMeTpuaecKux
BEJIMYNH
2 TpeyronbHUKH 19 1 0 https://resh.edu.ru/subject/17/7/
[TapannensHocTh. Cymma yIiioB .
3 15 1 0 https://resh.edu.ru/subject/17/7/
MHOTOYTOJIbHUKA
4 [IpssMOyTOJIBHBIC TPEYTOJIBHUKH 7 0 0 https://resh.edu.ru/subject/17/7/
5 ['eomeTpryeckrue HEpaBeHCTBA 5 1 0 https://resh.edu.ru/subject/17/7/
OkpyxHOCTb. ['eoMeTpuueckre MecTa
6 Touek. [TocTpoeHHs ¢ TOMOIIBIO 18 1 0 https://resh.edu.ru/subject/17/7/
UUPKYJIA U JIUHEHKHU
[ToBTOpEeHmE, 0600IIECHNE, )
7 . 10 1 0 https://resh.edu.ru/subject/17/7/
CUCTeMaTH3alusl 3HAaHHUH
OBILEE KOJIMYECTBO YACOB I10 102 6 0
[TPOTPAMME
8 KUIACC
Ne o/ KoaunyecTBO 9acoB duekTpoHHbIe (HU(POBbHIE)




HaumeHnoBaHue pa3aesioB U TeM Kontpoabnubie | IIpakTnuyeckue | 00pa3oBaTebHbIE PECYPChI
NMporpamMmbI Bcero padoThI padoTbI
1 YeTrIp€XyroIbHUKN 22 1 0 https://resh.edu.ru/subject/17/8/
2 [Tonobwue 16 1 0 https://resh.edu.ru/subject/17/8/
3 [Tnomanp 16 1 0 https://resh.edu.ru/subject/17/8/
Teopema ITudaropa u Havana .
4 18 1 0 https://resh.edu.ru/subject/17/8/
TPUTOHOMETPHH
VYTIIIBl ¥ 4EeTBIPEXYTOJIbHUKY, CBSA3aHHBIE C )
5 20 1 0 https://resh.edu.ru/subject/17/8/
OKPYKHOCTBIO
[ToBTOpeHue, 0600mIEeH e, )
6 . 10 1 0 https://resh.edu.ru/subject/17/8/
CHCTEeMaTH3alus 3HAHUHA
OBILEE KOJIMYECTBO YACOB I10 102 6 0
[MTPOI'PAMME
9 KJIACC
KosmuecTBo yacos
HaumeHoBaHue pa3/ie/ioB U TeM K - JJyieKTpoHHBIE (HU(POBBIE)
Ne n/m NporpaMmbl OHTpOJIBHbIE parTureckue oGpa3oBaTebHbIe pecypchbl
Bcero padoThI padoThI
1 Pemienue TpeyroibHUKOB 22 1 0 https://resh.edu.ru/subject/17/9/
2 [Tomo6ue TpeyroJbHUKOB 12 1 0 https://resh.edu.ru/subject/17/9/
3 Metoxa KoopaAUHAT 10 1 0 https://resh.edu.ru/subject/17/9/
4 BexkTopst 20 1 0 https://resh.edu.ru/subject/17/9/
5 JInvHa OKpYKHOCTH U TIIOIIAb KpyTa 16 1 0 https://resh.edu.ru/subject/17/9/




JIBM>KEHHUS TIJIOCKOCTH 10 0 0 https://resh.edu.ru/subject/17/9/
[ToBTOpeHue, 06001IeHNE, )
. 12 1 0 https://resh.edu.ru/subject/17/9/
cUCTeMaTu3alus 3HAaHU I
OBILEE KOJIMYECTBO YACOB I10 102 6 0
[TPOTPAMME
MMOYPOYHOE INIJNTAHUPOBAHHUE
7 KIIACC
KoanuectBo yacos JIEKTPOHHBIE
Jlata uuppoBbIe
No ni/nt Tema ypoxa Kontpoabubie | IlpakTnueckue usyuenus | 00pazoBaTelbHbIe
Bcero paGoThI padoThI pecypchl
HcTopust BOBHUKHOBEHUS U PAa3BUTUS . 0 0
reOMEeTpUun
Hauanbnbie noustus reomerpun. Touka, | 0 0
npsimMasi, OTPE30K, JIyd
Hauanenbie noustusa reomerpun. Touka, { 0 0
npsimMasi, OTPE30K, JIyd
[TonsiTre 06 akcuoMe, Teopeme,
JI0Ka3aTeIbCTBE, ONPEACIICHUN, 1 0 0
CBOICTBE, ITPU3HAKE
B3anMHoe pacnonoxkeHue ToYeK Ha
npsmoit. MIamepenue JinHbl 0Tpe3Ka, 1 0 0

pacCTOAHNE MEX Y TOUYKaMU




B3aumHOe pacronoxkeHue To4eK Ha
npsaMoi. M3MepeHune JUIMHbI OTpe3Ka,
pacCTostHUE MEXAY TOUKaMU

B3aumHOe pacronoxkeHue ToUYeK Ha
npsaMoi. M3MepeHune JUIMHBI OTpe3Ka,
pacCTostHUE MEXAY TOUKaMU

[TonynnockocTs ¥ yroiy. Buast yrios.
N3mepenue BenM4rH yriioB

[TonymnockocTs u yroiyi. Buasl yrios.

N3MepeHne BETUYUH yTIIOB

10

[ToxymockocTs U yros. Buasl yrios.
N3MepeHne BETUYUH yTIIOB

11

BeprukanbHble U CMEKHBIE YTIIBL.
[TapaniensHble U TEPIEHIUKYISIPHBIE
npsiIMble

12

BepTukanbHble U CMEKHBIE YIIIBL.
[TapannenbHble ¥ NEPIEHINUKYISIPHBIE
psIMble

13

BeprukanbHble U CMEKHBIE YTIIBL.
[TapanienbHble U TEPIEHIUKYISIPHBIC
psIMbIE

14

BepTukanbHbie 1 CMEKHBIE YTJIbI.
[TapanienbHble U TEPIEHIUKYIISIPHBIE
npsiIMble




15

BeprukanbHble U CMEKHBIE YIJIbL.
[TapaienbHble U EPIICHINUKYIISIPHBIE
IIpsIMBIC

16

buccekrtpuca yria

17

buccekrpuca yria

18

buccekrpuca yria

19

Jlomanas. Bunpl nomansbix. /{nuHa
JIOMaHOU

20

Jlomanas. Buasr nomansix. [[nnna
JIOMaHOU

21

Mmuoroyronsauku. [lepumerp
MHOTI'OYTr'OJIbHHKA. ITongarue o BBITYKJIBIX
N HCBBLIITYKJIBIX MHOT'OYT'OJIbHUKAX

22

MHoroyronsHuku. Ilepumerp
MHOrOoyrosibHuka. [IoHATHE O BBITYKIIBIX
Y HEBBINYKJIBIX MHOTOYTOJIbHUKAX

23

MHoroyronsHuku. Ilepumerp
MHOroyrosibHuka. [IoHATHE 0 BBITYKIIBIX
Y HEBBINYKJIBIX MHOTOYTOJIbHUKAX

24

Mmuoroyronsauku. [lepumerp
MHOTOYrojbHUKa. [loHATHE O BBITYKIIBIX
Y HEBBIMTYKJIBIX MHOTOYTOJIbHUKAX

25

MHoroyronsHuku. Ilepumerp
MHOrOoyrosibHuka. [IoHATHE 0 BBITYKIIBIX
Y HEBBIYKJIBIX MHOTOYTOJIbHUKAX




26

HNHCTpYyMEHTBI 111 U3BMEPEHUN U
IIOCTPOCHUHN

27

HNHCcTpyMEHTBI U1 U3MEPEHUN U
IIOCTPOEHUHN

28

KonTtponbHas padota mo teme "Hadana
reomerpuu. [Ipocreiimme
reoMerpuyeckre GUrypsl u UX CBOMCTBA.
N3mepenne reomerpuueckux Guryp"

29

Menanana, GucceKTprca U BBICOTA
TpeyrojlbHUKA

30

Menuana, OucCeKTpuca 1 BhICOTa
TPEYroJbHUKA

31

PaBeHCTBO TpEeYroJIbLHUKOB

32

[lepBbIif 1 BTOPOM MPU3HAKKA PABEHCTBA
TPEYroJIbHUKOB

33

[TepBsIil 1 BTOPOU MPU3HAKUA PABEHCTBA

TPEYTrOJbHUKOB

34

IIepBblil 1 BTOPOM IPU3HAKU PABEHCTBA
TPEYTOJIbHUKOB

35

IIepBblil 1 BTOPOM IPU3HAKU PABEHCTBA
TPEYrOJIbHUKOB

36

[lepBbIif 1 BTOPOI MPU3HAKKA PABEHCTBA
TPEYroJIbHUKOB

37

PaBHOOeIpEeHHBIE TPEYTOJILHUKU U UX
CBOWCTBA




38

PaBHOOeApeHHBIE TPEYTOJIBHUKU U UX
CBOWCTBA

39

PaBHOOeIpEeHHBIE TPEYTOJIBHUKU U UX
CBOWCTBA

40

[Tpu3Hak paBHOOEIPEHHOTO
TPEyroJibHUKA

41

[Tpu3nak paBHOOEIPEHHOTO
TPEYToJbHUKA

42

TpeTuii npu3Hak paBeHCTBA
TPEYroJIbHUKOB

43

TpeTuii npu3Hak paBeHCTBA
TPEeYroJIbHUKOB

44

Tperuii NpU3HaK paBEeHCTBA
TPEYrOJIbHUKOB

45

@uUrypsl ¢ 0CEBOM CUMMETPHEH.
[TprMepbl CHMMETPHUH B OKPY KaIOLIEM
MUpe

46

@uUrypsl ¢ 0CEBOM CUMMETPHEH.

[TprMepbl CHMMETPHUH B OKPYKAIOLIEM

MUpe

47

KontponpsHnas pabota o teme
"TpeyronbHuKu"

48

[TapamienbHOCTD IPSAMBIX

49

CBolCTBa ¥ MPU3HAKK MapaJUIeITbHBIX
IPSIMBIX




CBolicTBa U IPU3HAKY MMApAJIIEIbHBIX

50 0 0
MPSIMBIX
CBoiicTBa U NpU3HAKH MapaUICIbHBIX

51 0 0
MPSIMBIX
CBoiicTBa U NpU3HAKH MapaIeIbHBIX

52 0 0
MPSIMBIX
CBoiicTBa U NpU3HAKH MapaIeIbHBIX

53 0 0
IPSIMBIX
CBoiicTBa U NpU3HAKH MapaUIeIbHBIX

54 0 0
MPSIMBIX

55 CymMa yIIIoB TpeyroyibHHUKa 0 0

56 CymMa yIIIoB TpeyroibHHUKa 0 0

57 Buemnue yrisl TpeyrojibHUKA 0 0

58 Buemnue yrisl TpeyrojibHUKA 0 0
CyMMa BHYTPEHHHUX YIJIOB

59 MHOTI'OYT'OJIbHUKA U CyMMa BHEIIHUX 0 0
YTJIOB BBIIYKJIOTO MHOTOYT OJIbHUKA
CyMMa BHYTPEHHHUX YIJIOB

60 MHOT'OYT'OJIbHUKA U CyMMa BHEIIHUX 0 0
YIJIOB BBIITYKJIOTO MHOTOYT OJIbHUKA

61 CymMa BHYTPEHHHX YIJIOB 0 0

MHOI'OYroJIbHUKa 1 CyMMa BHCITHUX
YI'JIOB BBIITYKJIOI'O MHOT'OYT'OJIbHHUKA




62

KonTtponeHas pabota mmo teme
"ITapamnensHocTh. CyMMa yIiioB
MHOTOYroJbHHUKa"

63

IIpu3naku paBeHCTBA NPAMOYTOJIbHBIX
TPEYrOJIbHUKOB

64

IIpu3Haku paBeHCTBA NPAMOYTOJIbHBIX
TPEYTrOJIbHUKOB

65

[IeprieHaUKYSp U HAKIIOHHAS

66

CBOMCTBO MeAMaHbI TPSIMOYTOJIBLHOTO
TPeyroJbHHUKa, MPOBEAEHHOM K
TUIOTEHY3€e

67

CBOICTBO MeIMAaHBI TPSIMOYTOJILHOTO
TPEyTrOJIbHUKA, IPOBEAEHHOM K
TUIIOTEHY3€

68

[IpsAMOYTOJIBHBIN TPEYTOJIBHUK C YIIIOM B

30 rpagycoB

69

[IpAMOYTONBHBIN TPEYTOJIBHUK C YTIIOM B

30 rpagycoB

70

CooTHOIIEHHS MEXYy CTOPOHAMU U
yIJIaMU TPEyroJbHUKA

71

CooTHOIIEHHS MEX1y CTOPOHAMU U
yriaamu TpeyrojbHUKa

72

HepaBeHcTBO TpeyroyibHUKA.

HepaseHcTBO 0 AiiMHE TOMaHOU




HepaBeHcTBO MEK 1y EPIIEHIUKYIIIPOM

73 .
Y HaKJIOHHOW. PaccTosiHME OT TOUKH 110
PSAMOM
KontponsHas pabota mo temam

74 "IIpstMOyTOJIbHBIE TPEYTOJIBHUKH ",
"T'eomeTpuueckue HepaBeHcTBA"

2 OKpyKHOCTb, XOPJIbl U TUAMETPBI, UX
CBOMCTBA

6 OKpy’KHOCTb, XOpABI U IUAMETPHI, UX
CBOMCTBA
B3aumMHoe pacrioniokeHre OKpy>KHOCTH U

77 npsimoil. KacatenbHast u cexymas K
OKPYXHOCTH
B3aumHoe pacnonoxeHue OKpyKHOCTH U

78 npsimoil. KacarenbHas u cexymas K
OKPYXHOCTH
B3aumMHoe pacrionioxeHne OKpy>KHOCTH U

79 npsimoil. KacatenbHas u cexymas K
OKPYXHOCTH

80 OKpy’KHOCTb, BIIUCAHHAs B yroJl

81 OKpy’KHOCTb, BIIUCAHHAs B yroJl
[IoHsATHE O TEOMETPUUECKOM MECTE

82 To4eK. [Ipumepsl reoMeTpuyecKux MecT

TOYCK Ha IIJIOCKOCTH




IToHsATHE O TEOMETPUUECKOM MECTE

83 To4eK. [Ipumepsl reoMeTpuYecKux MecT
TOYEK Ha IUIOCKOCTH

84 OnucaHHast OKPYKHOCTb TPEYTOJIbHUKA,
€€ EeHTp

85 OnucaHHasi OKpYKHOCTb TPEYTOJIbHUKA,
€€ EeHTp

%6 MeTto reOMETPUYECKUX MECT TOYEK IIPU
PELIEHNH T€OMETPUUYECKUX 3a7ad

&7 MeTto reoMETpUYECKUX MECT TOYEK IIPU
PELIEHNH T€OMETPUUYECKUX 3a7ad

88 Meroz reoMeTpU4ECKUX MECT TOYEK IIPU
pEeLIEHUN TEOMETPUYECKUX 3a1a4

%0 MeTto reoMETpUYECKUX MECT TOYEK IIPU
PELIEHNH T€OMETPUUYECKUX 3a1ad
O60ocHOBaHUS MPOCTEHIITNX TOCTPOCHUH,

90 JTallbl 337]a44 Ha IIOCTPOCHHUS], pELICHUE
3a/1a4 Ha IOCTPOEHUE UPKYJIEM U
JIMHEHUKOU
OO6ocHOBaHUS TPOCTEUIITNX TTOCTPOCHUH,

o1 JTaIbl 3aJa44 Ha IIOCTPOEHUS, PELICHHUE

3a/1a4 Ha OCTPOCHUE ITUPKYJIEM U
JIMHENKOHN




92

KoHnTponbHas paboTa mo teme

"OKpyXHOCTh. ['eoOMeTprUeCKHe MecTa
Touek. [TocTpoenus ¢ moOMONIbIO ITUPKYIIS
Y JTUHEeUKN"

93

[ToBTOpenue u 0600IIeHNE. Permenune
3aJ1a4, WUTIOCTPUPYIOIIMX CBSI3H MEKIY
paSJ'II/I‘-IHBIMI/I TCMaMH Kypca

94

[ToBTOpenue u 0600IIeHNE. Permenune
3aJ1a4, WUTIOCTPUPYIOIIMX CBSI3H MEKIY
Pa3TUYHBIMU TEMaMH Kypca

95

[ToBTopenue u o6o0mmenue. Permenne

3aJ1a4, WUTIOCTPUPYIOIINX CBA3H MEKIY
pa3IMYHBIMU TEMaMHU Kypca

96

[ToBTOpenue u 0600meHue. Pemenune
3a]a4, WIUTFOCTPUPYIOLINX CBSI3U MEKIY
pa3IMIHBIMHU TEMaMH Kypca

97

[ToBTOpenue u 06o0meHne. Pemenune
3a7a4, WIUTFOCTPHUPYIOLINX CBSI3U MEKIY
pa3IM4YHBIMU TEMAMU Kypca

98

[ToBTOpenue u 0600meHue. Pemenne
3a]a4, WIUTFOCTPUPYIOLINX CBSI3U MEKIY
pa3IMYHBIMHU TEMaMH Kypca

99

[ToBTOpenue u 0600meHue. Pemenne
3aJia4, WIIIOCTPUPYIOIIUX CBA3H MEXIY
pa3IM4YHBIMU TEMAMU Kypca




[ToBTrOopenue u o6o0mmeHue. Pemenne

100 3aJ1a4, WIJIIOCTPUPYIOIIHUX CBA3HU MEXIY 1 0 0
pa3IMYHBIMHU TEMaMU Kypca
101 HToroBasi KOHTpOJIbHAsA padoTa 1 1 0
[ToBTropenue u o6o0mmenue. Pemenue
102 3a7a4, WITFOCTPUPYIOMIUX CBS3U MEKIY 1 0 0
pa3IMYHBIMHU TEMaMU Kypca
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
[TPOTPAMME
8 KIIACC
KoanuectBo yacos JIeKTPOHHbIE
Ne Jara nuppoBbIe
a/n Tema ypoka Beero Konrtpoabnbie | IIpakTnueckue wiyuenusi | 00pasoBaTebHbIe
padoThI padoThI pecypesl
. [Tapannenorpamm, ero Npu3Haku u . 0 0
CBOICTBA
ITapamnenorpamm, ero npu3Haku 1
2 pu P P 1 0 0
CBOMCTBa
3 [Tapannenorpamm, ero Npu3Haku u { 0 0
CBOMCTBA
ITapamnenorpamMmm, ero npu3Haku 1
4 B P P 1 0 0
CBOMCTBa
ITapamnenorpamm, ero npu3Haku 1
5 P P P 1 0 0

CBOMCTBA




[IpsiMOyroiabHUK, pOMO, KBapaT, UX

6 . 0 0
MIPU3HAKU U CBOMCTBA

. [TpsiMoyronbHUK, poMO, KBaapaT, UX 0 0
MPU3HAKHU U CBOMCTBA

9 [TpsiMOyTroabHUK, pOMO, KBapaT, UX 0 0
IIPU3HAKYU U CBOMCTBA

9 [TpsiMoyroiabHUK, pOMO, KBapaT, UX 0 0
MPU3HAKHU U CBOMCTBA

10 CpenHsist TMHUS TPEyroJibHUKa 0 0

11 CpenHsist TMHUS TPEyroJibHUKa 0 0

12 Tpamneuus. PaBnobenpennas tpamenus, e 0 0
CBOMCTBA U IIPU3HAKHU

13 Tpamnenus. PaBHoOenpenHas Tparnemnus, eé 0 0
CBOMCTBA U NIPU3HAKU

14 [IpsimoyronbHast Tpanenus 0 0

15 CpenHsist TMHUSA Tpanenun 0 0

16 Teopema ®aneca 0 0

17 Teopema ®aneca 0 0

18 Teopema 0 mpONMOPLUHOHAIBHBIX OTPE3KAX 0 0

19 Teopema 0 IpONOPLIMOHATIBHBIX OTPE3KAX 0 0

20 LlenTp Macc TpeyroibHHUKa 0 0

21 LleHTpanbHO-CUMMETPUYUHBIE (QUTYPHI 0 0




22

KonTtponpsHas pabota mmo teme

"YeTplpEXYyroJbHUKN"
[TogoGue TpeyroJbHUKOB, KOG HUITHEHT
23 0 0
mogo0ous
[TooOue TpeyronbHUKOB, KO PUITHEHT
24 0 0
no00us
25 [Tpu3Haku mo1o0Oust TPEYroIbHUKOB 0 0
26 [Tpu3zHaku mo1o0ust TPEYroIbHUKOB 0 0
27 [Ipu3Haky mog00us TPEYTOJLHUKOB 0 0
28 [TpuzHaku mo1o0Oust TPEYroIbHUKOB 0 0
29 [Ipu3Haky momo0us TPEYTOJLHUKOB 0 0
30 [Tpu3Haky mogo0us TPEYTOJLHUKOB 0 0
11 [IpumeneHne nogo0us PH pelICHUH 0 0
NPaKTUYECKUX 3a/1a4
1 [TpumeneHne nogo0us MPH pelICHUH 0 0
NPaKTUYECKUX 3a/1a4
33 [IpumeneHne nogo0us PH pelICHUH 0 0
NPaKTUYECKUX 3a/1a4
14 [TpumeneHne nogo0us MPH pelICHUH 0 0
NPaKTUYECKUX 3a/1a4
35 [IpumeneHne nogo0us PH pelICHUH 0 0
NPaKTUYECKUX 3a/1a4
[TpumeneHne nogo0us MPH pelICHUH
36 P PP 0 0

IMPAKTUYCCKUX 3aaa4




37

BBeznenue nmonsTHs mpeoOpazoBaHuUs
o 00us 1 MoT0OHBIX uUryp

38

Kontposnbnas padota o teme "[lomooue"

39

IMonsarue mwiomanu. CBoicTBa IiIomanei
reoOMeTpUYeCKuX puryp

40

IMonsgarue mwiomanu. CBolcTBa IIomaaei
reoMeTpruecKux Guryp

41

IMonsarue mwiomanu. CBolcTBa IIomaaei
reoMeTpudecKux puryp

42

[Ipocreitmume GopmMyIbl A1 TII0IIATN
TpeyrojbHHKa, MapaienorpamMmma, pomoa
U Tpareunu

43

[IpocTeiimue hopMymbl A TIIOMAAN
TPEyroJbHUKA, apajuiesorpaMmma, pomoa
U Tpanenun

44

[Ipocreitmume GopmMyIbl A1 TII0IIATN
TPEeyroJbHHKA, MapajienorpaMmma, pomoa
U Tpareunu

45

[IpocTeiimme hopMymbl A TIOMAAN
TPEyroJbHUKa, apajuiesorpaMmma, pomoa
U Tpanenuu

46

[IpocTeiimue hopMymbl A TIOMAAN
TpEeyroJibHUKA, apajuierorpaMma, pomoa
U Tpaneuuu




[IpocTeiimue hopMymbl A TIOMAAN

47 TPEeyroJbHHKA, MapaienorpaMmma, pomoa 0 0
U Tpaneun
[Ipocreitmme GopmMyIbl 115 TI0IATN
48 TPEYroJIbHUKA, TTapajuiejiorpaMmma, pomoa 0 0
U Tpaneun
[IpocTeiimme hopMymbl A TIIOMAAN
49 TPEeyroJbHHKA, MapajuieorpaMma, pomoa 0 0
U Tpaneun
[Ipocreitmme GopmMybl A1 TII0IIATA
50 TPEYroJIbHUKA, TTapajuiejiorpaMmma, pomoa 0 0
U Tpanenun
51 [Mnomaaun mogo6HBIX Guryp 0 0
52 [Mnomaau momgo6HBIX Guryp 0 0
53 [Mnomaau momgobHBIX Guryp 0 0
54 Kontponbnas padota o teme "Ilnomanp" 1 0
55 Teopema [Tudaropa 0 0
56 [Tpumenenue Teopems! [Tudaropa npu 0 0
pEeLIEHNN TPAaKTUYECKHX 3a/1a4
- [Tpumenenue Teopemsl [Tudaropa mpu 0 0
pEeLIEHUN TPAaKTUYECKHX 3a/1a4
58 [Tpumenenue Teopems! [Tudaropa npu 0 0
PELICHUHN NPAKTUYECKHUX 3a7a4
[Ipumenenune Teopems! [lndaropa npu
59 p p taropa mp 0 0

PEIICHUHU ITPAKTUYCCKUX 3ada4




[Tpumenenue Teopemsl [udaropa npu

60
peLIEHUU IPAaKTUYECKUX 3a/1a4

61 [IponopuroHanbHbIE OTPE3KU B
IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE

& [IponopuroHanbHbIE OTPE3KU B
IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE

63 [IponopuroHanbHbIE OTPE3KU B
IPSAMOYT'OJIBHOM TPEYTOJIbHUKE

64 [IponopuroHanbHbIE OTPE3KU B
IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE

65 [IponopuroHanbHbIE OTPE3KU B
IPSAMOYT'OJIBHOM TPEYTOJIbHUKE

66 [TponopunoHalIbHBIE OTPE3KHU B
IPSAMOYT'OJIBHOM TPEYTOJIbHUKE
CuHyC, KOCHHYC, TAHT'€HC U KOTAaHT€HC

67 OCTpOro yria IpsMOYTrOJIbHOI'O
TPEYroJIbHUKA
CuHyC, KOCHHYC, TAHT€HC U KOTAHT€HC

68 OCTpOTO yIJIa IPSIMOYT'OJIBHOT'O
TPEYroJIbHUKA
CuHyC, KOCHHYC, TAHT'€HC U KOTaHI€HC

69 OCTpOro yriia npsiMOyroJIbHOT'O
TPEYrOJIbHUKA

0 Tpuronomerpuyeckue GyHKINU YIIIOB B

30°, 45°u 60°




Tpuronomerpudeckue GyHKIHUU YTIIOB B

71 o 1co . 0 0
30°, 45°u 60

72 KontponsHas pabora no teme "Teopema 1 0
[Mugaropa u Hayana TpUroHOMeTpHu"

73 Brircannbie 1 IEHTpalbHbBIE YTIIbI 0 0

74 BrnucanHble U EHTpabHBIE YTIIIbI 0 0

75 BrnucanHble U EHTpaNIbHBIE YIIIbI 0 0

76 BrnucanHble U EHTpaNbHBIE YIIIbI 0 0

77 Yron Mexay KacatelibHON U XOp10H 0 0

78 Yron Mexay KacatelibHON U XOp10H 0 0

79 Vbl MeXy XOpJaMU U CEKYLITUMU 0 0

80 Vbl MeXy XOpJaMU U CEKYLIUMU 0 0

g1 Bnucansble U onvcaHHbIe 0 0
YeThIPEXYTOMbHUKHU
Brnucannble u onyrcaHHble

82 N 0 0
YEeTBIPEXYTOJIbHUKH

83 CBolicTBa U IPU3HAKU BIMCAHHOTO 0 0
YEeTBIPEXYTOJIbHUKA

a4 CBolicTBa M MPU3HAKK BITMCAHHOTO 0 0
YeTBIPEXYTOJbHUKA

g5 CBolicTBa M MPU3HAKK BITMCAHHOTO 0 0

YeTBIPEXYTOJbHUKA




86

CBolicTBa U IPU3HAKU BIMCAHHOTO
YEeTBIPEXYTOJIbHUKA

87

B3anmHoe pacnoyioxkeHne AByX
OKPYXHOCTEH

88

B3anmHoe pacnosioxkeHne AByX
OKPYKXHOCTEH

&9

Kacanue okxpyxHocTeit

90

Kacanue okpyxkHOCTEM

91

O0u1me kacaTenbHbIE K IBYM
OKpYKHOCTSAM

92

KonTponsHas padora o Teme "YTiisl 1
YETBIPEXYTOJIBHUKY, CBSA3aHHBIE C
OKPYHOCTBIO"

93

[ToBTopenue u o6o0mmenue. Pemenne
3314, WITIOCTPUPYIOIINX CBSA3U MEXKITY
pa3IMYHBIMU TEMaMH Kypca

94

[ToBTopenue u o6o0mmenue. Permenne
3a7a4, WLIFOCTPUPYIOIUX CBI3H MEXKIY
Pa3IMYHBIMU TEMaMH Kypca

95

[ToBTOpenue u 0600MIeHNE. Permenune
3aJ1a4, WUTIOCTPUPYIOIINX CBI3H MEKIY
pa3TUYHBIMU TEMaMH Kypca

96

[ToBTopenue u o6o0mmenue. Pemenne
3a7a4, WLUIFOCTPUPYIOIUX CBSI3H MEXKIY
pa3IM4YHBIMU TEMAMU Kypca




97

[ToBTopenue u o6o0mmenue. Pemenne
3a7a4, WLIFOCTPUPYIOIIUX CBI3H MEXKIY
pa3IM4YHBIMU TEMAMU Kypca

98

[ToBTopenue u o6o0mmenue. Permenne
314, WITIOCTPUPYIOIINX CBSA3U MEXKITY
Pa3IMYHBIMU TEMaMH Kypca

99

[ToBTopenue u o6o0mmenue. Permenne
3a7a4, WLIFOCTPUPYIOIUX CBI3H MEXKIY
Pa3IMYHBIMU TEMaMH Kypca

100

[ToBTOpenue u 0600mIeHNE. Permenue
3aJ1a4, WLTIOCTPUPYIOIINX CBSI3H MEKIY

pa3IMYHBIMU TEMaMHU Kypca

101

Hrorosas koHTpobHas paboTa

102

[ToBTOpenue u 0600meHue. Pemenne
3a]a4, WIUTFOCTPUPYIOUINX CBSI3U MEKIY
pa3IMYHBIMHU TEMaMH Kypca

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102




9 KJIACC

Kosn4yecTBo yacos JIeKTPOHHBbIE
Ne T JlaTa undposbie
e€Ma ypoKa Kontpoabublie | IlpakTuyeckue
/i Beero P Y m3ydennsi | 00pasoBaTesbHbIE
padoTsbI padoThI pecypenl
CuHyc, KOCHHYC, TaHT€HC YIJ10B OT 0 10
1 . 1 0 0
180
OCHOBHOE TPUTOHOMETPHUYECKOE
2 1 0 0
TOXIECTBO
3 DopmyJibl TPUBEICHUS 1 0 0
4 DopmyJibl TPUBEICHUS 1 0 0
5 Pemenue tpeyronpaukoB. Teopema { 0 0
KOCHHYCOB
6 Pemenue tpeyronsaukoB. Teopema { 0 0
KOCHUHYCOB
7 Teopema cuHycOB 1 0 0
8 Teopema cuHycOB 1 0 0
Pewenne npakrudeckux 3agad ¢
9 HUCIIOIB30BAaHUEM TE€OPEMBI KOCUHYCOB U 1 0 0
TEOPEMBI CUHYCOB
Pewenne npakrudeckux 3anad ¢
10 HUCII0Ib30BaHUEM TCOPEMbI KOCUHYCOB U 1 0 0

TCOPCMbI CHHYCOB




11

Pewenne npakruyeckux 3anad ¢
UCIIOJIb30BAHUEM T€OPEMBI KOCUHYCOB U
TEOPEMBI CUHYCOB

12 Pemenue npakTuyeckux 3aaay ¢
HUCIOJIL30BAHUEM TEOPEMEI KOCUHYCOB U
TEOPEMBI CHUHYCOB
Tpuronomerpuueckue GOPMYIIbI IS

13 IJIOIIAau TPEYTroJIbHUKA,
rapajuiejiorpaMma
Tpuronomerpudeckue GOpMyIIbl st

14 IJIOIIAaN TPEYTroJIbHUKA,
rapajuieyiorpaMma
Tpuronomerpudeckue GOpMyIIbl Tt

15 IJIOIIAaN TPEYTroJIbHUKA,
rapajuieyiorpaMma
Tpuronomerpudeckue GOpMyIIbl st

16 IJIOIIAaN TPEYTroJIbHUKA,
napajnenorpaMmma

17 ®opwmyia ['epona

18 ®opwmyina ['epona

19 ®opwmyia ['epona

20 dopmyJia MIOMAAN BBITYKIOTO
YETBIPEXYTOJIbHUKA

)1 dopmyJia MIOMAIN BBITYKIOTO

YETBIPEXYTOJIBHUKA




KonrponsHas pabora no reme "Perenne

22 " 1 0
TPEYTrOJIbHUKOB
93 Xopasl U TOJ00HBIE TPEYTOJILHUKY B 0 0
OKPYKHOCTH
24 Teopema 0 mpou3BEAECHNUU OTPE3KOB XOP/ 0 0
25 Teopema 0 mpoU3BEAECHUU OTPE3KOB XOP/ 0 0
26 TeopeMbl 0 MPOU3BEICHUN OTPEZKOB 0 0
CEeKyILUX
Teopembl 0 MPOU3BEACHUHN OTPE3KOB
27 0 0
CEKYIINX
28 Teopema o kBagpaTe KacaTeIbHON 0 0
29 Teopema o kBagpaTe KacaTeabHON 0 0
30 Teopembr UeBsl 1 MeHnenas 0 0
31 Teopemsl UeBbl 1 MeHenas 0 0
32 Teopemsl UeBbl 1 MeHenas 0 0
33 [TonsiTue o romoTeTHN 0 0
14 KontponpHas padota o teme "Ilomodue . 0
TpEyroJibHUKOB"
YpaBHEHHE NPAMON Ha TIIIOCKOCTH.
35 YrnoBoii ko3 GUIHeHT 1 CBOOOTHBIIHA 0 0
YJIeH, UX T€OMETPUYECKUN CMBICIT
YpaBHeHHE NPAMON Ha TIIIOCKOCTH.
36 VYrioBoi kKo3HPUIUEHT U CBOOOTHBIIHA 0 0

YJICH, UX FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI




[TapamienpHOCTD U NEPIEHIUKYISIPHOCTD

37 .
NPSAMBIX (Yepe3 yriioBoi KOAPPHUIIUEHT)

38 VYpaBHEHHE OKPYXHOCTU

19 Haxoxnenue nepecedeHnii OKpYKHOCTEU U
MPSIMBIX B KOOpAUHATaX

A0 HaxoxnieHne nepecedeHuil OKpyKHOCTEN U
MPSIMBIX B KOOpJUHATAX

41 dopmyiia pacCTOSIHUA OT TOYKHU 10 TPSAMOM

0 [Imomaae napamienorpaMma B
KOOpJMHATAX, OHATHE 00
OPUEHTHUPOBAHHOM IIIOLIAIN
[IpuMeHeHne MeToa KOOpUHAT B

43 PAKTHICCKU-OPUCHTUPOBAHHBIX
F€OMETPUYECKHX 3aadax

44 KontponpHas padota o teme "MeTon
KoopauHat"

45 BekTtopsl Ha niockocTH
CnoxxeHue ¥ BBIYUTaHUE BEKTOPOB —

46 IIpaBujia TPEyroJbHUKaA U
napajuiesorpamMmma
CnoxeHue ¥ BBIYUTaHUE BEKTOPOB —

47 IIpaBujia TPEyroJbHUKaA U
napajuiesorpaMmma

48 YMHOKEHUE BEKTOpa Ha YUCJIIO




49

Koopaunatsl BekTopa

CrnoxeHre U BEIYUTAHHE BEKTOPOB,

50 YMHO>KE€HHE BEKTOPa Ha YHUCJIO B
KOOp/IMHATaX
CroXeHre ¥ BEIYMTaHHE BEKTOPOB,

51 YMHO)XEHHE BEKTOpA Ha YUCIIO B
KOOpJIMHATax

5 [TpumeHeHrne BEKTOPOB B (PU3HKE, IICHTP
Macc

53 [TonsiTre o 6a3uce (Ha TIOCKOCTH).
Paznosxenust BEKTOpOB 1Mo 6a3ucy

54 [TonsTre 0 6a3uce (Ha TIOCKOCTH).
Pa3nosxeHust BEKTOpOB 110 6a3ucy

55 [TonsiTe o 6a3uce (Ha TIOCKOCTH).
Pa3nosxeHust BEKTOpOB 110 6a3ucy
CkansipHOE TTPOU3BEICHNE BEKTOPOB,

56 Te€OMETPUUYECKUN CMBICT U BBIPAKCHUE B
JIEKapPTOBBIX KOOPAMHATAX

57 JMCcTpUOYTUBHOCTH CKAJIIPHOTO
MIPOU3BEICHUS

58 CxkansapHoe Npou3BeICHUE U
MPOCIIMPOBAHNE

50 [TpuMeHeHHe CKAISIPHOTO MPOU3BEICHUS

BCKTOPOB AJI HAXOXACHWA IJIWMH U YTIJII0B




IIpuMeHeHne CKaasipHOrO IPOU3BEIECHUS

60 0 0
BEKTOPOB I HAXOXKICHHS JUIMH U YTIIOB

61 [TpuMeHeHHEe CKAIAPHOTO MPOU3BEACHUS 0 0
BEKTOPOB I HAXOXKJICHHS JUIMH U YTJIOB

& Pemenue reomerpuyeckux 3aaay ¢ 0 0
MIOMOIIBIO CKAISIPHOTO IPOU3BEICHUS

63 Pemenue reomerpuyeckux 3aaay ¢ 0 0
MIOMOIIBIO CKAISIPHOTO IPOU3BEICHUS

64 KonrponsHas padora o teme "BexTtopsr" 1 0

65 ITpaBuUIbHBIE MHOTOYTOJIBHUKH, 0 0
BBIUUCIICHUE UX 3JIEMEHTOB

66 [TpaBUIbHBIE MHOTOYTOJIBHUKH, 0 0
BBIUMCIIEHUE UX 3JIEMEHTOB

7 IIpaBuUIbHBIE MHOTOYTOJIBHUKH, 0 0
BBIUUCIICHUE UX 3JIEMEHTOB

63 ITpaBuUIbHBIE MHOTOYTOJIBHUKH, 0 0
BBIUMCIICHUE UX 3JIEMEHTOB

69 Yucno m v JUIMHA OKPYKHOCTU 0 0

70 Yucno m v JUIMHA OKPYKHOCTU 0 0

71 JUInHa 1yru OKpy>KHOCTH 0 0

72 JUInHa 1yru OKpy>KHOCTH 0 0

73 Pannannas mepa yria 0 0

74 Pannannas mepa yria 0 0




[Inouianp Kpyra u €ro 3J€MEHTOB (CEKTOopa

75 0 0
Y CETMEHTA)

6 [Tnomanp kpyra u ero 3JeMeHTOB (CeKTopa 0 0
1 CETMEHTA)

. [Tnomanp kpyra u ero 3JeMeHTOB (CeKTopa 0 0
Y CETMEHTA)

8 Briuucienue nepuMeTpoB U IIomaen 0 0
¢buryp, BKIIOYAIOIIUX 3JIEMEHTHI Kpyra

9 Brrunciienre nepuMeTpoB M MIIOIIAIeH 0 0
¢buryp, BKIIOYAIOIIUX 3JIEMEHTHI Kpyra

%0 KonTposnbnas o teme "Jlnnna { 0
OKPY>KHOCTH U TIJIoIaaAb Kpyra"

81 IlenTpanpHas cuMMeTpuUs 0 0

82 [{eHTpanbHO-CUMMETPHUYHBIE (PUTYPBI 0 0

83 [ToBopoT 0 0

84 OceBas cumMmeTpus 0 0

” @urypsl, CHMMETPUYHBIE OTHOCUTEIHHO 0 0
HEKOTOPOU OCH

86 [TapannensHbIN IEpEeHOC 0 0

87 TToHsaTue OBHKEHUS U €T0 CBOMCTBA 0 0

88 PaBenctBo duryp 0 0

89 [IposiBneHusi cHMMETpPUHU B IPUPO/IE, 0 0

JKUBOIIUCH, CKYJIBIITYypE, apXUTEKTYpE




90

Kommno3unuu asuxenuit (mpocreiime
IIPUMEPHI)

91

[ToBTrOopenue u o6o0mmenue. Pemenue
3a7a4, WIIIOCTPUPYIOLIUX CBIA3U MEXKIY
Pa3IMYHBIMHU TEMaMH Kypca

92

[ToBTOpenue u 0600meHne. Pemenue
3a]a4, WIUTFOCTPUPYIOUINX CBSI3U MEKIY
pa3IMIHBIMHU TEMaMH Kypca

93

[ToBTOpenue u 0600meHne. Pemenue
3a7a4, WJUTFOCTPUPYIOLINX CBSI3U MEKIY
Pa3IMYHBIMHU TEMaMH Kypca

94

[ToBTrOopenue u o6o0mmenue. Pemenue
3a7a4, WIIIOCTPUPYIOLIUX CBIA3U MEXKIY
pa3IM4YHBIMU TEMAMU Kypca

95

[ToBTOopenue u o6o0mmenue. Pemenue
3a/1a4, WLTFOCTPUPYIOIINX CBA3U MEXIY
Pa3IMYHBIMHU TEMaMH Kypca

96

[ToBTopenue u o6o0mmeHue. Pemenue
3a7a4, WIIIOCTPUPYIOLIUX CBA3U MEXKIY
pa3IM4YHBIMU TEMAMU Kypca

97

[ToBTOopenue u o6o0mmeHue. Pemenue
3a7a4, WIIIOCTPUPYIOIIUX CBA3U MEXKIY
Pa3IMYHBIMHU TEMaMH Kypca

98

[ToBTOopenue u o6o0mmenue. Pemenue
3a7a4, WIIIOCTPUPYIOLIUX CBA3U MEXKIY
pa3IM4YHBIMU TEMAMU Kypca




99

[ToBTOpenue u o6o0mmeHue. Pemenne

3a]1a4, WUTIOCTPUPYIOIINX CBA3H MEXKIY
pa3IMYHBIMU TEMaMU Kypca

[ToBTOpenue u 0600IIeHNE. Permenune

100 3aJ1a4, WITIOCTPUPYIOIIUX CBA3U MEXKIY 1
pa3InYHBIMH TEMaMU Kypca

101 Hrorosas koHTpoOJbHASA paboTa 1
[ToBTopenue u o6o0mmenue. Permenne

102 3a/1a4, WIJIIOCTPUPYIOIIHUX CBA3U MEXIY 1

Pa3IMIHBIMU TCMAaMH KypcCa

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102




YYEBHO-METO/IMYECKOE OBECHEYEHHME OBPA3OBATEJIBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI VI YYUTEJIA

HOUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
IMNOACHUTEJIBHASA 3AIINCKA

B coBpeMeHHOM 1IM(POBOM MHpPE BEPOATHOCTh U CTATUCTHKA MPUOOPETAIOT BCE OOBIIYIO
3HAYUMOCTh KaK C TOYKH 3pPEHHUsS MPAKTUYECKHX MPUIIOKEHUH, TaK M MX POJIM B 00pa3oBaHUH,
HEOOXOMMOM KaKIOMY 4eloBeKy. BospacraeT uncino mpodeccuid, Ipyu OBJIAICHUN KOTOPHIMHU
Tpebyercss xopormras 0a30oBas MOATOTOBKA B O0JaCTH BEPOATHOCTH W CTAaTUCTHUKH, Takas
MOJrOTOBKA Ba)KHA JUIsI MPOAOJDKEHHS] 00pa30oBaHWS W Ui YCHEIHOW NpodeccHoHanbHOM
Kapbephl.

Kaxapliii uenoBek MOCTOSHHO MPUHUMAET PEIIeHHsI HA OCHOBE UMEIOIINXCS Y HETO JaHHbIX.
st 060CHOBAaHHOTO TPUHATHS PEIICHUS B YCJIOBUSAX HEIOCTaTKa WM M30bITKA MHGOpPMAIUU
HEOOXOUMO B TOM YHCJIE XOpPOIIO CPOPMUPOBAHHOE BEPOSITHOCTHOEC W CTATHCTUYECKOE
MbIIUIeHHE. VIMEHHO MO03TOMY BO3HHKIA HEOOXOAUMOCTh (OPMHPOBATH Y OOyYaIONIHXCS
(YHKIIMOHATBHYIO TPAMOTHOCTh, BKJIFOUAIOIYIO B Ce0sl YMEHHE BOCIPUHUMATH U KPUTHUYECKU
aHAIM3UPOBaTh MH(OpPMALMIO, TMPENCTaBICHHYI0 B  pasNU4HbIX (opMax, MOHUMATb
BEPOATHOCTHBIN XapaKTep MHOTHX pealbHbIX IMPOIECCOB M 3aBUCUMOCTEH, NPOU3BOAUTH
MIPOCTEUILNE BEPOSITHOCTHBIE PACUETHI.

3HAaKOMCTBO B Yy4eOHOM Kypce C OCHOBHBIMH TPHHIMIIAMH cOOpa, aHaIW3a W
IpE/ICTaBICHNS JAaHHBIX W3 PA3IMYHBIX cdep >KU3HU 00IiecTBa M TOCYAapCcTBA MPHOOMIAeT
oOydJaronuxcsi K OOIIEeCTBEHHBIM HHTepecaM. M3yueHne OCHOB KOMOMHATOPUKH pPa3BHUBACT
HaBBIKM OpraHM3aluu nepedopa M mojcuéra YMciIa BapHAHTOB, B TOM YHCIE B NPHKIATHBIX
3agadax. 3HAKOMCTBO C OCHOBaMH TEOpPHM TpadoB cO31aéT MaTeMaTUYeCKHi (DyHIAMEHT s
(opMHpOBaHUS KOMIIETEHINH B 001acTH HHPOPMATHKH U IIUPPOBBIX TeXHONOTUH. [Ipn nzyuennn
CTaTUCTHKH M BEPOSTHOCTH OOOTamaroTcs MpeICTaBIeHUs] OO0Yy4aroIuXcs O COBPEMEHHOM
KapTHHE MHUpa M METO/aX €ro McCiefoBaHus, (GopMUpyeTcs MOHUMAaHUE POJHM CTATUCTUKU Kak
WCTOYHHMKA COLMAIBFHO 3HAYMMON HMH(GOPMALMHM W 3aKJIaJbIBAIOTCS OCHOBBI BEPOSTHOCTHOTO
MBILIICHHS.

B cooTrBercTBUM ¢ JaHHBIMU IENsIMH B CTPYKType MporpaMMmbl Yy4eOHOro Kypca
«BepoATHOCTh W CTAaTHCTHKA» OCHOBHOTO OO0IIEro oOpa3oBaHUs Ha YriayOJEHHOM YPOBHE
BBIJICJICHBI CJIEAYIOLIME COJEPKATEIbHO-METOANYECKUE JIMHUM: «lIpencraBieHne NaHHBIX U
omucareiabHas CTAaTUCTHKA», «BeposaTHOCTHY», «DIeMeHThl KOMOWHATOpUKH», «BBeneHue B
Teopuio rpadoBy, «MHOKeCTBaY, «Jlorukay.



Conepxxanne nuHUM «[IpencraBneHne MaHHBIX W ONMUCATENbHAS CTATHCTUKA» CITY)KUT
OCHOBOH uts1 (pOpMUPOBaHMSI HABBIKOB PaOOTHI ¢ MH(OpMAIMEW: OT YTEHHS W HHTEPIIPETAIH
uH(opManuy, MpeACTaBICHHOW B TaOIMIax, Ha auarpaMmax u rpadukax, a0 cbopa,
MMPEACTABJIICHUA U aHAJIM3a JAHHBIX C UCIIOJIB30BAHUCM CTATUCTUUCCKHUX XAPAKTCPUCTUK CPCIHUX
U pacceuBaHus. PaboTast ¢ 1aHHBIMH, OOy4aromMecss y4aTcsi CYMTHIBATh U MHTEPIPETUPOBATH
JaHHBIC, BBIIBUT'aTh, ApTYMCHTHUPOBATH U KPUTUKOBATH HpOCTCﬁIHPIC TUIIOTE3bI, Pa3MbINIATE HAJL
q)aKTOpaMI/I, BBI3BIBAIOIIIUMHA U3MCHYMBOCTb, U OLUCHHBATH WX BJIMAHUC Ha pacCMaAaTpHUBACMBLIC
BCJIMYHMHBI U ITPOLCCCHI.

NHTyuTHBHOE  TpEACTaBICHHWE O  CIy4YallHOM  M3MEHYMBOCTH,  HUCCIEIOBaHHE
3aKOHOMEPHOCTEW M TEHJICHIIMH CTAaHOBUTCA MOTHBHUPYIOLIEH OCHOBOM ISl M3YYEHHS TEOPUU
BEpOATHOCTEH. boiblioe 3HayeHHe WMEIOT NpPaKTHUYeCKHWe 3aJaHMs, B YAaCTHOCTU OIBITHI C
KIIaCCUYCCKUMU BECPOATHOCTHBIMH MOJCIISAMU.

[TonsiTHe BEpOSATHOCTH BBOAMTCS KaK Mepa MPaBIONOA00us ciaydailHOTO coObiTus. [lpu
U3Y4YEeHHUU y4eOHOro Kypca o0ydarouiiecsi 3HaKOMSITCS ¢ MPOCTEUITMMHI METO/IaMU BBIUMCIICHUS
BepOHTHOCTeﬁ B cnyqaﬁme SKCHICPUMCHTAX C PABHOBO3MOKHBIMHU 3JICMCHTAPHBIMU UCXOAAMH,
BCPOATHOCTHBIMU 3aKOHAMH, IMO3BOJIAOIIUMH CTABUTH U PCHIATH 60.1166 CJIOKHBIC 3aJ1a4u. B
y‘-IG6HBII>i KypC BXOIAT HaYaJIbHBIC MPCACTABJICHUSA O CquaﬁHLIX BCIIMYHNHAX U HUX YUCIOBBIX
XapaKTepUCTHKAX.

B pamkax y4eOHOTO Kypca OCYIIECTBISETCS 3HAKOMCTBO 00 yYaIOIIUXCsl ¢ MHOXKECTBAMHU U
OCHOBHBIMH OIEepalusMy HaJl MHOXKECTBAMH, PACCMaTPUBAIOTCS MPUMEPHI PUMEHEHUs rpados
U DJIEMEHTOB TEOPUU MHOXKECTB JUIsl pEIICHUs 3aJad, a TaKKe HCIOJIb30BaHUS B JPYrUX
MaTEMATHYECKUX KypcaX U yUeOHBIX MpeaMeTax.

Ha usyuenue ydeOHOrO Kypca «BeposTHOCTh M cratucTuka» orBogutcs 102 gaca: B 7
kiacce — 34 vaca (1 gac B Henenmo), B 8 kiacce — 34 vaca (1 gac B Hepenmo), B 9 kiacce — 34 yaca
(1 gac B HEemMIO).



COJEPKAHUE ObYYEHUA

7 KJIACC

[IpencraBinenue NaHHBIX B BHMJE TaOiul, AMarpamMM. 3alojHEHHWE TaOiull, 4YTEHUE U
MIOCTPOCHHUE CTOJOMKOBBIX (CTONOUATHIX) M KPYTOBBIX AMarpamMM. UTteHue rpaukoB peabHBIX
nporieccoB. M3Bieuenre MHPOPMALIUU U3 AUATPAMM U TaOJIUI], UCTIOJIb30BaHUE U UHTEPIIPETALIHS
JaHHBIX.

OmnwucarenbHasi CTaTUCTHKA: CpelHee apu(MeTniyeckoe, MeanaHa, pa3Max, HauOosbIiee 1
HauMEHbIIIEE 3HAYEHUS, KBAPTUIIU, CPEAHEE TAPMOHMUYECKOE, CPETHEE TAPMOHMUYECKOE YNCIIOBBIX
JTAHHBIX.

IIpuMepsl ciaydaliHOM HW3MEHYMBOCTH IIPH WU3MEPEHUsX, B MacCOBOM IIPOM3BOJCTBE,
TEHJEHIMM M CiydailHble KoyIeOaHUs, TPYINIUPOBKA MAHHBIX, INPEACTaBIECHUE CIy4ailHON
WU3MEHYMBOCTH C IIOMOIIBIO JUArpaMM, YaCTOTHI 3HAYEHUN, CTATUCTUYECKAsT YCTOMUYUBOCTbD.

I'pad, Bepmmna, pedpo. Crenens BepmuHbl. Ynucno pédep 1 cyMMapHasi CTeTIEHb BEpIITHH.
[Tonsitne o cBsa3ubIX Trpadax. [lyru B rpadax. llenu u mukiael. O6xon rpada (HIepoB MyTh).
[TonsiTie 06 opueHTUpoBaHHOM Tpade. Pemenue 3a1ad ¢ moMoIb0 rpados.

YTBepkaeHus: U BbIcKa3biBaHMsl. OTpHUIIAHME YTBEPKACHUS, YCIOBHBIE YTBEPKIACHHUS,
oOpaTHbIE U PaBHOCUJIbHBIE YTBEP:K/IECHUS, HEOOXOAUMBIE U JOCTATOYHBIE YCIOBHS, CBOMCTBA U
npusHaku. [[poTUBOMONOKHBIE YTBEPKICHUS, T0KA3aTEIBCTBA OT IPOTUBHOTO.

Crny4aifHplli SKCHEpUMEHT (OIBIT) M clydailHoe coObITHE. BeposTHOCTP M dacToTa
ciydaitHOro coObITusi. Posib MajoBepOSTHBIX M MPAKTUYECKU JOCTOBEPHBIX COOBITHI B MPUPOJE
U B OOIIECTBE.

8 KVIACC

MHO)eCcTBO U TOAMHOXKECTBO. [IprMepbl MHOXECTB B OKpy»KaromieM mupe. [lepeceuenne
U o0beauHeHne MHOXKeCTB. J{uarpammel Diinepa. YncinoBeie MHOKecTBa. [IprMepsl MHOXKECTB U3
KypcoB anreOpsl U TreoMmeTpud. llepeyucieHue 5SIE€MEHTOB MHOXECTB C IIOMOIIBIO
OpraHU30BaHHOTIO Nepedopa U mpaBuia yMHOXKEHUs. PopMysia BKIIIOUEHHUA-UCKITIOUEHHSL.

OneMmeHTapHble  coObITHS.  BeposiTHocTH — cimy4aHbIX — cOObITHH.  OmBITBI €
PaBHOBO3MOKHBIMU AJIEMEHTaApPHBIMU COOBITUAMU. CITydaitHbIN BHIOOD.

N3mepenue paccenBaHMs 4MCIOBOrO MaccuBa. Jlucnepcuss U CTaHIApPTHOE OTKIIOHEHUE
yuciaoBoro Habopa. CBOHCTBa AMCIEPCMH W CTAaHAAPTHOTO OTKJIOHEHHs. Jluarpammbl
paccenBaHus IByX HaOII01aeMbIX BeJIHUuH. JIMHelHHas CBsI3b HA AUarpaMMe pacCeUBaHMSL.

Hepeo. JlepeBo ciayuaiiHoro skcrnepuMenTta. CBOMCTBA JIE€PEBbEB: €IUHCTBEHHOCTh ITYTH,
CBSI3b MEXJY YMCIIOM BeplIUH U unciaoM pédep. [lonstue o miuockux rpadax. Pemenue 3aaau ¢
IIOMOIIBIO 1IEPEBLEB.

Jlornueckue coro3bl «MU» u «MJIN». CBsi3b MEXIy JIOTHYECKUMH COIO3aMH U OIEepalusiMu
HaJ MHOXecTBaMH. Mcrionib30BaHKe JTIOTHUECKHUX COI030B B anredpe.

Cny4daifHple COOBITHS KaK MHOXKECTBAa JJIEMEHTapHBIX COObITHH. IIpOTHBOIIOIOKHBIE
coObITus. Oneparuu Haj coObITUsIMU. POpPMYITa CI0KEHUS BEPOSTHOCTEH.



[IpaBuiio yMHOKEHUS BEPOSATHOCTEN. Y CIIOBHAs BEPOSATHOCTD. [IpecraBienue ciryqyaiiHOro
SKCIICPUMCHTA B BUAC ACPCBA. He3aBucumeie C06LITI/I$I.

9 KJIACC

KomMOunaropHoe npaBuio ymHOXkeHuUs. [lepecranoBku u akropuan. Yucno couetanuii u
tpeyroabHuk Ilackans. CpoiictBa ymcen codetanuili. bunom Herorona. Pemenue 3amau ¢
MCIIOJIb30BaHNEM KOMOMHATOPUKH.

I'eomerpuueckas BepossTHOCTh. CiydailHBIA BBHIOOP TOYKHM M3 (DUTYpHI Ha IUIOCKOCTH, U3
OTpe3Ka, U3 yTH OKPYKHOCTH.

Wcneitanuda. Yenex u Heynavya. Cepus UCTIBITAHUM 10 iepBoro ycnexa. Cepus UCTIBITaHUM
Bepuymnu. BepositHoctu coObiTuii B cepun ucnbiTanuil bepHymnu. CiydaiiHelii BbIOOp U3
KOHEYHOI'0 MHOKECTBA.

CrnyualiHas BeIMYMHA U pacnpeeseHue BeposiTHocTed. [Ipumepsl ciaydyailHbIX BEJITWYMH.
Baxknble pacnpeneneHuss — 4KMCIIO MOIBITOK B CEpUU MCIBITAHUM 1O IIEPBOrO ycIexa U 4HUCIIO
yCIIEXOB B CEpUH UCTIBITaHU bepHyin (reomeTprueckoe 1 OMHOMUAIBHOE PACIIPEACIICHUS).

MarematrnuecKkoe 0KUJaHUE CIIy4YalHOU BeTMYnHbL. DU3NUECKUNA CMBICT MATEMaTUYECKOTO
oxkunanus. [I[pumepsl UCMIOIB30BaHUSI MATEMATUUECKOTO OXXuAaHus. Jlucrepcust U CTaHIapTHOE
OTKJIOHEHHE CIy4yailHOM BenuurHbl. CBOMCTBA MAaTeMaTHYECKOTO OXHUJAHUS U JUCIEPCHUH.
Maremaruueckoe 0XKHIaHUE U TUCTIEPCUsI U3YUYEHHBIX pacipeiesieHui.

HepasenctBo UeOniméBa. 3akoH 00bIMX yncesl. MareMaTnueckue OCHOBAaHUS U3MEPECHHS
BepoATHOCTeH. Ponb 1 3HaueHue 3akoHa OONBIINX YKCeT B HAyKe, B IPUPOE U 00IeCTBE, B TOM
YHUCJIC B CONUOJIOIrNYCCKUX O6CH€I[0BaHI/I}IX " B USMCPCHUIX.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI YHEBHOI'O
KYPCA «BEPOATHOCTDb U CTATUCTHUKA» HA YI'JIYBJIEHHOM YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JInuyHOCTHBIE pe3yabTaThl OCBOCHHUS IMPOrPaMMBI MO0 MaTeMaTHKE XapaKTepU3YIOTCS B
YacTH:

1) maTprMoOTN4eCKOro BOCIIUTAHUSA:

MPOSIBJICHUEM MHTEpeca K MPOLUIOMY M HACTOSIIEMY POCCHUMCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JIOCTHKECHHUSIM POCCUHMCKUX MAaTEMAaTHUKOB MW POCCHMCKOU
MaTeMaTUYECKOM IIKOJIbI, K HCIIOJIb30BAHUIO ITUX JOCTHKEHUN B APYTMX HAyKax U MPUKIAJIHBIX
chepax;

2) rpa:KIaHCKOT0 U TYXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS:

TOTOBHOCTBIO K BBIIIOJHEHUIO OOS3aHHOCTEM TpakIaHWHA W pean3alliil ero Ipas,
NpPEJCTAaBICHUEM O MaTeMaTHYeCKHMX OCHOBaX (YHKIIMOHHUPOBAHMUSA pPa3NIUYHBIX CTPYKTYP,
SIBJICHUH, TPOLEAYP T'PaXJAaHCKOTO oO0IIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTBHIO K
OOCYX/IEHUIO 3TUYECKHUX IMPOOJIeM, CBA3aHHBIX C MPAKTHYECKUM NPUMEHEHUEM IOCTHKEHHM
HayKH{, OCO3HAHUEM Ba)KHOCTH MOPAJIbHO-3THYECKUX MPHUHLMIIOB B JEATEIBHOCTH Y4EHOTO; 3)
TPYAOBOI0 BOCIIMTAHMSA:

YCTAaHOBKOM Ha aKTMBHOE y4YaCTHE B PEIICHWM MPAKTHYECKUX 3aJa4 MaTEeMaTU4YECKON
HAIpPaBJIEHHOCTH, OCO3HAHMEM BaXKHOCTU MaTEeMaTHYECKOTO 0O0pa30BaHUs Ha MPOTSKEHUU BCei
YKU3HU JJIs yCIIEITHON Mpo¢eCCHOHAIbHON JesITeNbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM HHIMBUIYaJbHOW TpaeKTOpUU OOpa3oBaHUs H
KU3HEHHbIX IUIAHOB C YYETOM JIMYHBIX HMHTEPECOB U OOIIECTBEHHBIX MOTpeOHOCTEH; 4)
3CTETHYECKOIr0 BOCIIMTAHUS:

CIIOCOOHOCTBIO K OSMOIMOHAIBHOMY M JCTETUYECKOMY BOCIHPHATHIO MaTEMaTHUECKHX
00BEKTOB, 3a/1a4, PEIICHHIA, PacCyXIEHUH, YMEHUIO BUJIETh MATEMAaTUIECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5)uenHocTeill HAYYHOT0 MO3HAHMSA:

OpHEHTAle B AEATENbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4yHbIX NpeACTaBIE€HUN 00
OCHOBHBIX 3aKOHOMEpHOCTSIX pa3BUTHs YEJIOBEKa, NPUPOABI M OOIIECTBa, MOHMMaHUEM
MaTeMaTHYECKOW HayKH KakK cgepbl YeIOBEUECKOW MEeSTETbHOCTH, JTAaloB €€ pa3BUTHI H
3HAYMMOCTH JJIs Pa3BUTHS LIUBUIIN3ALNY, OBJIAJICHUEM S3bIKOM MAaTEMATUKU U MAaTEMaTUYECKON
KyJIbTypOM Kak CpEICTBOM IIO3HAaHUS MHUPA, OBJIAJCHUEM HABBIKAMM HCCIIEN0BATEIbCKOU
JeATEIbHOCTH;

6) puznueckoro BocnuTaHus, GopMUPOBAHUS KYJIbTYPHI 310POBbS H
IMOLMOHAJIBLHOIO 0JIArOnoJyYusi:

TOTOBHOCTBIO IPUMEHAITh MAaTEMAaTHUECKUE 3HAHUS B MHTEPECAX CBOETO 3/I0POBbSI, BEACHUS
3I0pOBOT0 O00Opa3a >KU3HU (30POBOE MHUTAHHUE, COATIAHCUPOBAHHBIN PEXXUM 3aHITHH W OTAbIXA,
peryisipHas ¢uznueckasi akTUBHOCTB), C(OOPMUPOBAHHOCTHIO HAaBBIKA pedICKCHH, TPU3HAHUEM
CBOECTO0 IMpaBa Ha OMMOKYy M TakKOro >K€ MpaBa JAPYroro 4YeloBeKa; 7) IKOJOrHYecKOro
BOCTIMTAHUS:



OpHCHTAIMeH Ha NMPHMEHEHHE MaTeMaTHYECKUX 3HAHWH UIA pellieHus 3aaad B 001acTh
COXPaHHOCTH OKpYJKarolield Cpeapl, TUIAHUPOBAHHS TIOCTYIMKOB W OIGHKH HMX BO3MOXKHBIX
TIOCJICICTBUIA U OKPYKAIOMIEH Cpeibl, OCO3HAaHUEM TII00AIbHOTO XapaKTepa IKOJIOTHYECKUX
poOJIeM U yTeH UX PEIICHHS;

8) apanTanuM K M3MEHSIONIUMCH YCJIOBHSAM COUMAJILHON M MPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JEUCTBUSAM B YCIIOBUSIX HEONPEIENEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO JNESATEIBHOCTh, B TOM YMCIE YMEHUE YUUTHCS y IPYrUX
Jrofied, mpuoOpeTaTb B COBMECTHOM JIEATEIbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHLIUU M3
OTbITAa JPYruX; HEOOXOAMMOCTBIO B (DOPMHUPOBAHMM HOBBIX 3HAHWUU, (OPMYJIHUPOBATH HIIEH,
MOHSTHS, TUIOTE3bl 00 00BEKTaX M SIBICHUSAX, B TOM YHUCJIE PaHEe HEU3BECTHBHIX, OCO3HABATH
nehuuThl COOCTBEHHBIX 3HAHMW UM KOMIIETEHTHOCTEW, IUIAHUPOBAaTh CBOE Ppa3BUTHE,
CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CUTYAIMIO, BOCHIPUHUMATh CTPECCOBYIO CUTYAIHIO KaK
BBI30B, TpeOYyIOMMH KOHTPMEpP, KOPPEKTUPOBAaTh IPUHUMAEMblEe pELICHUS U JeicTBu,
dbopMynTUpOBATh U OLIEHUBATH PUCKU U MOCIEICTBUS, GOPMUPOBATH OTIBIT.

METAINPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOGHHsS MpPOTpaMMBbI IO MATEMaTHKE HAa YPOBHE OCHOBHOTO OOIMIETO
oOpa3oBanus y oOydaromerocs OyayT chopMHUpPOBaHBI MeTaNpeIMeTHbIEe Pe3yJbTaThl,
XapaKTEPU3YIOIIKUECS  OBJAJCHUEM  YHHUBEPCAJIbHBIMH  [MO3HABATEILHBIMU  JCHCTBUSIMH,
YHUBEPCAIBHBIMA KOMMYHUKATUBHBIMU JEUCTBUAMH U YHUBEPCAIBHBIMU PETYISTUBHBIMU
JEUCTBUSIMU.

Ilo3HaBaTeIbHbIE YHMBeEpPCcAJIbHbIE yueOHbIe neiicTBus ba3zoBble
JIOTHYECKHe eliCTBUA:

BBISBIISITh M XapaKTepU30BaTh CYIIECTBEHHbIC NPU3HAKA MaTeMaTHUYECKUX OOBEKTOB,
NOHATHH, OTHOWICHWH MEXIy TNOHATHAMH, (OPMYIMPOBATH  OINpPEACIICHUS  IOHSITHH,
yCTAaHABJIMBATh CYUIECTBEHHBIH MpPHU3HAK KiIaCCU(PUKAIMH, OCHOBAaHHUS s O0OOOIIeHUS U
CpPaBHEHMs, KpUTEpPUHM MPOBOJUMOIO  aHAIM3a; BOCHPUHUMATh, (HOPMyIUpOBaTh MU
npeoOpa30BbIBATh CYXICHUS: YTBEPIAUTEIbHBIC U

OTpHLIATENIbHbIE, €AMHUYHBbIC, YacTHble W OOLIMe, YCIOBHBIEC, BBIABIATb MaTeMaTHUYECKHE
3aKOHOMEPHOCTH, B3aUMOCBSI3M M NPOTHBOpeuus B (akTax, [JaHHBIX, HAOIIOACHUAX W
YTBEPKICHUSIX, ITPEIJIaraTb KpPUTEPUU IS BBIBIICHUS

SaKOHOMepHOCTeﬁ u HpOTHBOpeqHﬁ; J€J1aTb BBIBOAbI C HCIIOJB30BaAHHEM 3aKOHOB JIOTHMKH,
ACAYKTUBHBIX U MHAYKTUBHBIX

YMO3aKJIIOYEHUH, YMO3aKIIOUEeHUH 10 aHAJOTWHU; pa30MpaTh JOKa3aTelbCTBA MaTEMAaTHUYECKUX
yTBEpXKIeHUH (TpsAMBbIE M OT TPOTHBHOTO), TNPOBOIUTH CAMOCTOSTENIBHO JI0KAa3aTeNbCTBA
MaTeMaTHYeCKuX (DaKTOB, BEICTpAUBATh apryMEHTALINIO, IPUBOIUTH IPUMEPHI M KOHTPIIPHUMEPHI,
OPUMEHATh METOJ MaTeMaTU4ecKOW WHIYKLIUH, OOOCHOBBIBATH COOCTBEHHBIE PACCYKICHHUS,;
BBIOMpATh CHOCO0 perieHusi ydeOHOW 3amaud (CpaBHHMBATh HECKOJIBKO BApHUAHTOB PpEIICHUS,
BBIOMpATh HanboJIee MOIXOASAIIHMA C YIETOM CAMOCTOATENBHO BBIACICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBare/bcKe 1eiicTBUA:



HCIIOJIb30BaTh BOMPOCH! KaK MCCIIEA0BATEIbCKUI HHCTPYMEHT IMO3HAHUS, (POPMYIUPOBATH
BOTIPOCHI, PUKCUPYIOITHE TPOTHBOPEUHE, TPOOJIEMY, CAMOCTOSTEIIEHO YCTAHABIINBATh HCKOMOE H
naHHOe, (POPMUPOBATH THITOTE3Y, APTYMEHTHPOBAThH CBOIO ITO3UIINIO, MHEHUE;

MPOBOJMTH 0 CAMOCTOSITENIBHO COCTaBICHHOMY IUIAHY 3KCIIEPUMEHT, UCCIEIOBAaHUE I10
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTU4ecKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB MEXIY
co00ii; caMOoCTOSITeTFHO (POPMYTUPOBATH 000OIIEHNUS U BEIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HAOMIO/IEHUSI, HCCIIECNOBAaHMS, OKCIIEPUMEHTa, OIEHUBATh JIOCTOBEPHOCTh IIOJYYCHHBIX
Pe3yJIbTAaTOB, BBIBOJOB M 0000IIECHHI; POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECcca, a TAaKKe
BBIIBUTATh TPEIIOI0KEHUS O

€TI0 pa3BUTUHN B HOBBIX YCJIOBHUAX.
PatGora ¢ undopmaumeii:
BBISIBJISITH HEJOCTATOYHOCTH U M30BITOYHOCTH HH(GOPMAIIUH, TAHHBIX, HEOOXOAUMBIX IS

pelieHust 3ajgaud; BHIOMpaTh, AHAIM3MPOBATH, CUCTEMATH3UPOBATh M HWHTEPIPETHPOBATH
UH(OPMALINIO

pa3IMYHBIX BUAOB U (OPM MpEACTaBICHUS; BHIOMpATh (OpMY MpEACTaBIeHHUS MHPOPMALUU U
WITIOCTPUPOBATH pelIaeMble 3a/1aun

CXeMaMH, JuarpaMMaMiy, WHOW TpaduKoil M WX KOMOWHANUSAMH, OIICHUBATH HAAEKHOCTH
WHGOPMAIIUU TIO KPUTEPUSIM, TIPEITIOKEHHBIM HITH

c(hOpMYyIIMPOBAHHBIM CAMOCTOSITEIHLHO.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

BOCIIPUHUMATE W (HOPMYIUPOBATH CYXKICHHS B COOTBETCTBHH C YCIOBHSIMH W IEISMHU
oOmIeHwusI, SICHO, TOYHO, TPAMOTHO BBHIpaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MHUCHMEHHBIX
TEKCTaX, JaBaTh MOSICHEHUS 110 XOAY PEUICHUS 33149, KOMMEHTHPOBATH MTOJTyYSHHBIN Pe3yJbTaT;
B X0JI€ OOCYKJIEHHUS 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIAEMOM TeMBI, POOJIEMBI, perIaeMoit
3aJ1auM, BHICKA3bIBATh WJCH, HAIICJICHHBIC HA MOWCK PEIICHHs], COTIOCTABISATh CBOU CYXKICHHS C
CYXIECHUSIMH JPYTUX YYaCTHUKOB JWAJIOTa, OOHAPY)KMBATh Pa3lIMuMe M CXOJCTBO TMO3WIIHH, B
KOppeKTHOH Gopme popMyIHpoBaTh pa3HOTIIACHUS, CBOU BO3PAKEHUS; IPEIICTABIISATH PE3YIbTATHI
pelIeHus 3a/1auu, SKCIePUMEHTa, UCCIEA0BaHMUs, MTPOEKTa, CAMOCTOSTENBHO BBIOUpaTh opMaT
BBICTYIUICHHUS C Y4ETOM 3aJad Mpe3eHTallMl M OCOOCHHOCTEH ayauTOpUH; MOHHMATh H
UCIIONB30BaTh MPEUMYIIECTBA KOMAaHAHONW W WHAVNBUAYAIBHON paOOTHI MPU PEIICHUU y4eOHBIX
MaTeMaTHYECKUX 3aJad, TNPUHUMATh I[eJdb COBMECTHOH JEATENbHOCTH, IUIAHUPOBATH
OpraHU3aIUI0 COBMECTHOW pabOThI, pachpenessTh BUALI PabOT, JOTOBApUBATHCS, O00CYXIATh
IPOIIeCC U Pe3ysbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX JIFOJICH; y4aCTBOBAThH B TPYIITOBBIX
dopmax paboTsl (00CYkAeHUS, 0OMEH MHEHU, «MO3TOBBIE IITYPMBD» H UHBIC); BHIMIOIHITH CBOIO
4acTh pabOThl U KOOPAWHUPOBATH CBOM JICHUCTBUS C JAPYTUMHU WICHAMH KOMAHIbI, OICHUBATh
KauecTBO pe3yJabTaTa W KadeCcTBO CBOETr0 BKJIala B OOMUI pe3ylbTaT IO KPUTEPHSIM,
c(OpMYITHMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHHBepcajibHble YyueOHble jeiictBusi CamoopraHu3aumsi: BBISBISATH
poOJIeMblI JIJIsl pEIeHHs B )KU3HEHHBIX U Y4eOHBIX CUTYaLUsX,

OpPUEHTUPOBATHCS B PANIMYHBIX MOAXOAAX NPUHATHS PEIICHUH (MHIMBHUIYalIbHOE, TPYNIIOBOE);
CaMOCTOSITENIbHO COCTAaBJIATH IUIAH, AJTOPUTM pEIICHUs 3ahayd (WM ero 4acTb), BHIOMpATh
crnoco0 pemeHuss ¢ Yy4€TOM MMEIOIUXCS PEcypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PELICHUH C y4€TOM HOBOM MH(pOpPMAIHH.



CaMOKOHTPOJIb, SMOLUMOHAIbHBIN HHTEJIEKT:
BJIAJIETh CIIOCO0AMU CaMOIIPOBEPKH, CAMOKOHTPOJIS TIPOIIECCa U pe3yibTaTa PEIICHHS

MaTeMaTHYECKOW 3a/1a4M, CAMOMOTHBAIINH U pe(IeKCUH; TPEIBUAETH TPYAHOCTH, KOTOPbIE MOTYT
BO3HMKHYTh IIpU PELICHUU 3aJa4d, BHOCUTh KOPPEKTUBBI B JCATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOSTENIbCTB, HAHIEHHBIX OIIMOOK, BBISBIECHHBIX TPYAHOCTEH; OLEHMBATh COOTBETCTBHE
pe3yabTara AEATeNbHOCTH MOCTaBIEHHON LN U YCIOBHUSM, OOBSICHATh MPUUMHBI TOCTUKEHUS
WIN HEAOCTIKEHHUS 1IeITH, HAaXOAUTh OIINOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIBITY; BBIPAXKATh
SMOLUH NPU U3YYEHUU MaTEMAaTUIECKUX 00bEKTOB U (DaKTOB, JaBaTh

SMOILIMOHANBHYIO OLICHKY PEIIeHUs 3aJauH.

INPEAMETHBIE PE3YJIbTATDBI

K koH1y 00ydenust B 7 kjacce 00y4aronuiics MOJIy4duT CIeIyIOIIHe MPeIMETHbIE Pe3yIbTaThl:

Yurath nHOpMAIMIO, TPEACTABICHHYIO B Ta0luIax, Ha JuarpaMMax, MpeACTaBIATh
JMaHHBIE B BHUJE TaOJHIl, CTPOUTH CTOJIOMKOBBLIC (CTOJNOYATHIC) W KPYTOBHIE AMArpaMMBI IO
MaccuBaM 3HAYEHUH.

OnucelBaTh # HHTCPIIPETUPOBATL PCAJILHBIC YHCIIOBBIC JAaHHBIC, NPCIACTABICHHBIC B
TabnuIax, Ha quarpaMmmax, rpadukax.

Ucnonws3oBarh [ ONMCAHUS JAHHBIX CTATUCTUYECKUE XapaKTEPUCTUKHU: CpelHee
apudmernyeckoe, MeJaHa, HanboJbIlIee U HaMEHbIIee 3HAUCHUS, pa3MaXx, KBapTUIIH.

Nmets npeacraBieHue 0 JOTMUYECKUX YTBEP/KIEHHUSAX M BBICKA3bIBAaHUAX, YMETh CTPOUTH
OTpHLIaHus, (OPMYIMPOBATH YCIOBHBIE YTBEP)KICHUS NPHU PELUICHUU 3a]ad, B TOM YHCIE W3
JPYTuX y4eOHbIX KypCOB, UIMETh MPE/ICTABIECHUE O TEOPEMAX-CBOMCTBAX U TEOpEeMax-IIpU3HAKaXx,
0 HEOOXOAMMBIX M JOCTATOUYHBIX YCIOBHUSIX, O METOAE JOKA3aTeIbCTBA OT IMPOTUBHOTO.

NmeTs npencraBieHre o CIydailHOH N3MEHYMBOCTH Ha MPUMEPaX Pe3yIbTaTOB U3MEPEHHH,
1eH, (QU3NYECKUX BEJIUYMH, AHTPONOMETPUYECKUX MJAaHHBIX, HUMETh TNPEJCTaBICHUE O
CTaTUCTUYECKON YCTOMYUBOCTH.

Hcnonp30BaTh AJIs ONMCAHUS JAHHBIX YaCTOTHI 3HAYCHHUH, TPYNIIAPOBATh JaHHbIE, CTPOUTH
TUCTOTPaMMBI I'PYNIMPOBAHHBIX JAHHBIX.

Hcnonp3oBath rpadsl A pelIeHHs 3aAad, UMETh HPEACTAaBICHHE O TEPMHUHAX TEOPUH
rpa¢oB: BepuinHa, pedpo, 1ernb, LUK, yTh B rpade, UMeTh NpeacTaBIeHne 06 ooxone rpada u
00 OpHEHTUPOBAHHBIX Tpadax.

K koH1y 00y4enus B 8 kiiacce 00ydaronuiics: HOTYUIHUT CIEAYIONINE IPEAMETHBIE PE3YIbTaThl:

OnepupoBaThb MNOHSITUSIMH MHOXECTBA, IOJMHOXKECTBA, BBIMOJIHATh OINEpalud Haj
MHOKECTBaMHU:  OObEIUHEHHWE, TIepecedyeHre, TMEepPEUUCIsuTh JJIEMEHTHl MHOXECTB C
HCIIOJIb30BaHUEM OPTaHU30BAHHOTO Mepedopa 1 KOMOMHATOPHOTO MTPaBHia YMHOKEHHUS.

HaxoauTe BepoOSITHOCTH CIyYalHBIX COOBITHI B CIy4YalHBIX OIBITAX, 3HAas BEPOSTHOCTH
AIIEMEHTAPHBIX COOBITUH, B TOM YHCJIE B OIBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHUSIMH, UMETh TMIOHATHE O CIIyJaifHOM BBIOODE.

OnuceiBaTh JaHHBIE C TIOMOIIBIO CPEAHMX 3HAUEHUH M MEp pacceuBaHMs (AMCIIEpCHs U
CTaH/IapTHOE OTKJIIOHEHHUE). YMEThb CTPOUTh M HMHTEPIPETUPOBATH JUArpaMMbl pacCceHBaHMS,
UMETb NPECTABICHNE O CBSA3U MEKIY HAOII01aeMbIMU BETUUNHAMM.



HmeTs npeacTaBieHue o Aepese, 0 BepuInHax U pedpax epeBa, UCIONIb30BaHUH IE€PEBHEB
IIPU peUIeHUH 33/1a4 B TEOPUU BEPOSITHOCTEH, B IPYTrUX yUeOHBIX MAaTEMAaTUYECKUX Kypcax U 3aJau
U3 IPYTUX Y4EOHBIX MPEIMETOB.

OnepupoBaTh MOHITHEM COOBITHS KaK MHOKECTBA 3JIEMEHTApHBIX COOBITHI CIy4ailHOTO
OTIbITA, BBIMIOJIHATE OINEpaIK HaJl COOBITUSAMH, HCIONb30BaTh NMPHU PELICHUH 3a/lad TUarpaMMbl
Diinepa, YUCIOBYIO IPSIMYIO, IPUMEHSITH (OPMYITy CIIOKEHHUS BEPOSITHOCTEH.

[lonp30BaTbCcst MPABUIIOM YMHOXKEHHUS BEpPOSTHOCTEH, MCIOJIB30BaTh JACPEBO Ul
NPEJICTaBICHNUS] CIIy4alHOrO ONbITa Mpu pemeHuu 3anad. OnepupoBaTh MOHATHEM
HE3aBUCUMOCTH COOBITHUI.

K koH1y 00y4enus B 9 kjiacce 00yyaronuiics OJTYIHUT CIEAYIONINE IPEAMETHBIEC PEe3YIbTaThl:

[Tonp30BaThcss KOMOMHATOPHBIM IPABUIIOM YMHOKEHHsI, HAXOAUTh YKMCIIO MEPECTAaHOBOK,
YHCJIO COYETAHMM, NTOJIB30BAThCS TPEYroJbHUKOM [lackains nmpu penieHuy 3aaad, B TOM YHCIIE HA
BBIYUCIIEHHE BEPOSATHOCTEH COOBITHIA.

Hcnonp30BaTh NOHATHE T€OMETPUUECKON BEPOSATHOCTH, HAXOAUTH BEPOATHOCTU COOBITHI B
OTbITaX, CBA3AHHBIX CO CIy4yallHBIM BBIOOPOM TOYEK W3 IJIOCKOW (UTYpBI, OTpe3Ka, AJTUHBI
OKPYKHOCTH.

HaXOIII/ITB BCPOATHOCTHU COGBITI/Iﬁ B OIIbITax, CBA3aHHBIX C MCIIBITAHUAMHU JO AOCTHUKCHUA
MIEPBOrO ycrexa, B CEpUsX UCTIbITaHUN bepHysuim.

HmeTs mpezacTaBieHne O CIydyailHBIX BEJIMYMHAX M OMO3HABATh CIy4yaiHble BEJIMYMHBI B
SIBIICHUSIX OKPYXKAIOIIEro MUPa, ONIEPUPOBATH OHITUEM «PACTIPEAEIEHUE BEPOSITHOCTEN». Y METh
CTPOUTH pacIpesielieHHs BEPOSITHOCTEH 3HAUeHU CITy4aliHbIX BEJTMYMH B U3YYEHHBIX OIBITaX.

Haxomute MaTeMaTHyecKO€ OXHIAHUE M JUCHEPCUI0 CIIy4YalHOW BEJIIUYHUHBI 10
pacnpenesieHnIo, NPUMEHATh YHUCIOBBIE XapaKTEPUCTUKU M3YYEHHBIX pPaCHpENEeNeHUuld IpHu
pelLIeHUH 3a1a4.

NmMets npeacTaBieHue 0 3aKOHE CIy4alHBIX YUCEI KaK O MPOSIBICHUN 3aKOHOMEPHOCTH B
CIIy4aifHOH HW3MEHYHMBOCTH, MOHMMATh MaTEeMaTHYECKOe OOOCHOBAHHME OJIM30CTH YACTOTHI U
BEPOSTHOCTH COOBITHA. MIMEeTh mpejcTaBlieHHe O POJIM 3aKOHA OOJBIIMX YHUCENI B MPHUPOAC H
oOrrecTBe.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoinuecTBo yacos JIEKTPOHHBIE
HaumeHoBaHHe Pa31e/ioB H TeM (uu¢posbie)
Ne /o IPOrpaMMbI KOHTpOHbHLIe HpaKTI/IquKI/Ie OﬁpaSOBaTeJILHLIe
Bcero padoTnI paboTeI pecypcenbl
1 [IpencraBienune JaHHBIX 4 0 1
2 OmnucarenpHasl CTaTUCTHKA 8 0 1
3 CrnyualiHas ”3MEHYMBOCTh 5 0 1
4 Beenenue B Teopuro rpagos 4 0 0
5 Jloruka 3 0 0
BeposiTHOCTB 1 yacToTa cIy4aitHOTO
6 5 0 1
COOBITHS
; [ToBTOpEeHME, 0600IIEHNE, s : 0
CHCTeMaTH3aIus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 14 1 4
[TPOI'PAMME
8 KIIACC
KosnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHme pa3iesioB U TeM (undposbie)
Ne /o IPOrpaMMbI Beero KOHTpOHbHLIe HpaKTI/IquKI/Ie OﬁpaSOBaTeJILHLIe
padoThI padoTsbI pecypesl
1 IToBTOpEHME Kypca 7 Kinacca 3 0 0




2 MHoxecTBa 4 0 0
3 BeposiTHOCTB citydaitHOTO COOBITHS 4 0 1
4 OnucarenpHas cTaTUCTUKA. PaccenBanue 5 { {
JTAHHBIX
5 Beenenue B Teopuro rpagos 3 0 0
6 Jloruka 2 0 0
. Orneparuu HaJ[ CIIY9alHBIMH COOBITHSIMHU. 3 0 0
CrnosxeHue BeposTHOCTEN
o VYcnoBHast BEpOSITHOCTb, YMHOKEHHE s 0 {
BEPOATHOCTEH, HE3aBUCHUMBIE COOBITHS
9 [ToBTOpenue, 06001ICHNE, 5 1 0
CcHUCTeMaTU3alus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 34 5 3
[TPOI'PAMME
9 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumMeHoBaHMe pa3eioB U TeM (undpossie)
Ne o/ NPOrpaMMbI Beero KOHTpOJILHLIe HpaKTI/IquKI/Ie 06pa30BaTeﬂbeIe
padoThI padoTsbI pecypesl
1 IToBTOpEHME Kypca 8 Kinacca 3 0 0
2 DJIeMEHThl KOMOMHATOPUKH 6 0 1
3 ['eomeTpuyeckas BEpOATHOCTh 3 0 1
4 Ucnbiranus bepnynnu 6 0 1




CnyyaliHasi BeJIMUYMHA

BCJIIMYHUH

YucnoBble XapaKTEepPUCTUKH CITyYaHHbBIX

3aK0H OOJBIINX YUCET

[ToBTOpEHME, 0600IIECHNE,
cUCTeMaTH3alus 3HaHu!

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34

ITOYPOYHOE IIJTAHUPOBAHME
7 KJIACC

Ne ni/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpouabHbIe

padoThI

IIpakTH4eckue

padoThI

Jlara
H3YYeHH S

JIEKTPOHHBIE
undposbie
o0pa3oBaTte/ibHbIE

pecypchl

[IpencraBneHre qaHHBIX B BUE TAOIUII,
quarpamm. 3anojJHeHUe Ta0Jull, YTCHHE
Y TIOCTPOEHHUE CTOJIOMKOBBIX

(cTOMOYATHIX) M KPYTOBBIX JHATPAMM

01.09.2023

[IpencraBieHne TaHHBIX B BHJE TAOIHII,
JrarpaMM. 3aroTHeHUe TaOIuIl, YTCHUE
Y TIOCTPOEHHUE CTOJIOUKOBBIX

(cTOmOGYATHIX) U KPYTOBBIX JHATPAMM

08.09.2023

Yrenue rpa)ikoB peasbHBIX MPOILIECCOB

15.09.2023




[IpakTuyeckas pabora o Teme
"H3Bneuenune nHpopMaIu U3
JMarpamMM M TaOJIMIl, HCIIOJIb30BaHHUE U
WMHTepHpeTanus JaHHbIX "

22.09.2023

OmnwcarenbHasi CTATUCTUKA: CPEIHEE
apudMeTHIecKoe, MearuaHa

29.09.2023

OnucarenbHas CTaTUCTUKA: CPEIHEE
apupMeTHIecKoe, MeIUaHa

06.10.2023

OrnucarenpHasi CTAaTUCTUKA: pa3Max,
HauOoJbIlIee U HAaMMEHbIIee 3HAaUCHNUS,
KBapTUIIH

13.10.2023

OrnucarenpHasi CTAaTUCTUKA: pa3Max,
HauOoJbIllee U HAaMMEHbIIee 3HAUCHNUS,
KBapTUIIH

20.10.2023

OmnucarenpHasi CTAaTUCTUKA: pa3Max,
HauOoJbIllee U HAaMMEHbIIee 3HAUCHNUS,
KBapTUIIH

27.10.2023

10

OnucarenbHas CTaTUCTUKA: CPEIHEE
rapMOHHYECKOE, CpEHEE
rapMOHHYECKOE YHUCIIOBBIX TAHHBIX

10.11.2023

11

OmnwcarenpHasi CTATUCTUKA: CPEIHEE
TapMOHUYECKOE, CpeIHee
TapMOHUYECKOE YMCIIOBBIX JAHHBIX

17.11.2023

12

[IpakTuyeckas pabora o Teme
"OnucaTenbHas CTaTUCTHKA!

npakTuyeckas padora"

24.11.2023




13

[Ipumeps! cirydaliHON U3MEHYMBOCTH
IIPU U3MEPEHUSIX, B MACCOBOM
MPOU3BOACTBE. TEeHICHIIUHU U
Ciy4yaiiHbIe KOJIeOaHUs

01.12.2023

14

['pynnupoBKa TaHHBIX, IPECTABICHUE
CIIy4ailHOM M3MEHYMBOCTH C OMOIIBIO
nuarpaMm. YacToThl 3HAUCHUM;
CTaTUCTUYECKAS] YCTOMUYUBOCTH

08.12.2023

15

['pynnupoBKa TaHHBIX, PECTABICHUE
CIIy4ailHOM M3MEHYMBOCTH C OMOIIIBIO
nuarpaMm. YacToThl 3HAUCHUM;
CTaTUCTUYECKAS] YCTOMUYUBOCTH

15.12.2023

16

['pymnnupoBKa JaHHBIX, IPEICTaBICHNE

CIIy4allHOM U3MEHYHUBOCTHU C IIOMOILBIO
nuarpaMm. YacToThl 3HAUCHUM;
CTaTUCTUYECKAsl YCTOMYUBOCTD

22.12.2023

17

[IpakTuyeckas pabora o Teme
"Cry4aitHasi U3BMEHYUBOCTD"

29.12.2023

18

I'pad, BepmuHa, pedpo. CTeneHb
BepiuHbIL. Yncio pédbep u cymMMapHas
CTereHb BeplInH. [[OHATHE O CBS3HBIX

rpadax. [Tytu B rpadax

12.01.2024

19

Henu u muxnel. O6xon rpada (siinepos
nyTh). [loHsTHE 006 OpUEHTHPOBAHHOM

rpade

19.01.2024




20

Henu u muxiel. O6xon rpada (siinepos
nyTh). [loHsTHE 006 OpUEHTHPOBAHHOM

26.01.2024
rpade
21 Pemenne 3amau ¢ momormbio rpados 02.02.2024
Jloruka. YTBepxaeHus U
BbICKa3bIBaHUs. OTpUIlaHue
22 BEPKJACHUS, YCIOBHBIC YTBEPKICHUS,
yTEep Y YIBEpAA 09.02.2024
oOpaTHbIE U PaBHOCHJIbHBIE
YTBEPIKICHUS
93 HeoOxoaumble v 1OCTaTOYHBIE YCIIOBUS,
CBOMCTBA U MPU3HAKU 16.02.2024
24 [IpoTuBOMOIOKHBIE YTBEPKACHHUS,
JI0KA3aTeJIbCTBA OT IPOTUBHOIO 01.03.2024
55 CrnyyaliHbIN YKCIIEPUMEHT (OTIBIT) U
CIIy4aifHOe COOBITHE 15.03.2024
o6 BeposiTHOCTB U yacToTa ciry4aitHOTro
COOBITHS 22.03.2024
27 BeposiTHOCTB U yacToTa ciry4aitHOTro
CcOOBITHS 05.04.2024
Posip ManoBeposSITHBIX U MPAKTUYECKU
28 OCTOBEPHBIX COOBITHHA B IPUPOJIE U B
AoeTOBED prpoa 12.04.2024
oOmiecTBe
[TpakTudeckas paborta o Teme
2 "BeposATHOCTEL M 4acTOTa CIYYaiHOTO
? P i 19.04.2024

co0bITusa"




[ToBTOpEeHME 1 0O00IIEHHE.
30 IMpencraBnenne qanubix. OnucaTeabHas 1 0 0 26.04.2004
CTAaTUCTHKA
[ToBTOpEeHME M 000OIIEHHE.
1 1
3 IMpencraBnenue qaHHbIx. OmnHEcaTe IbHAS 0 0 03.05.2024
CTAaTUCTHKA
32 O0600611eHrEe, KOHTPOITh 1 1 0 10.05.2024
[ToBTOpenue u o6oOIIEHHE.
33 . 1 0 0
BeposiTHOCTB citydaitHOTO COOBITHS 17.05.2024
[ToBTOpenue u 0606menrne. MHoKecTBa
4 U IIOAMHOXKECTBA. DJIEMEHTELI TEOPUU 1
3 ! P 0 0 24.05.2024
rpa¢os
OBIIEE KOJIMYECTBO YACOB I10 14 { s
I[TPOT'PAMME
8 KIIACC
KoanuecTBo 4acon DJIeKTPOHHbIE
JlaTta uuppoBbIe
Ne ni/nt Tema ypoka Beero Konrtpoubnbie | IIpakTnueckue wiyuenusi | 00pasoBaTebHbIe
padoTbI padoThI pecypebl
[ToBTopenwne/ [IpencraBnenre qaHHBIX B
1 BH/JIC TAOJIHI] ¥ THAarPaMM. 1 0 0
OmnucarenbHas CTaTUCTHKA




[ToBTopenue/ CiyuaiiHast
U3MEHYNBOCTb. CirydaiiHble COOBITHSL.
BepositHOCTH 1 4acTOTHI.

[ToBTOpEHME. DNEMEHTHI TEOPUHU
MHO>KECTB. DJI€MEHThI Teopuu rpados

MHoXecTBO U TOAMHOKECTBO.
[Ipumepsl MHOKECTB B OKPYKAKOLIEM
MHpE

[lepecedyenne u 00ObeAMHEHUE
MHOeCTB. J{narpammel Ditniepa

Yucnossle MHOXKeCTBA. [Ipumepst
MHOXECTB U3 aJIreOpbl U TEOMETPUH

[Tepeuncienne 3I€MEHTOB MHOMKECTB C
MIOMOIIBI0 OPTaHU30BAaHHOTO Nepedopa u
npaBuiIa yMHOKeHUs. Dopmyrna
BKITIOYCHUS-CKITIOYCHHSI.

DnemeHTapHbIe COOBITHS. BeposiTHOCTH
CITy9aifHBIX COOBITHI. OIBITHI C
PaBHOBO3MOKHBIMU AJIEMEHTAPHBIMU

coOpITssMH. CiTydaitHBIN BBIOOD

DnemeHTapHbIe COOBITHS. BeposiTHOCTH
CITy49aifHBIX COOBITHI. OIBITHI C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
coOpITssMH. CiTydaitHBIN BBIOOD




10

DnemeHTapHbIe COOBITHS. BeposiTHOCTH
CITy49aifHBIX COOBITHI. OIBITHI C
PaBHOBO3MOKHBIMU 3JIEMEHTaAPHBIMU
coObITssMH. CiTydaitHBIN BBIOOD

11

[IpakTrueckas paboTa Mo Teme

"BeposTHOCTH ciIy4aiiHOro coObIThs"

12

N3mepenue paccenBaHusl YUCIOBOIO
maccuBa. Jlucniepcus u ctangapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa

13

M3mepeHune pacceuBaHUs YUCIOBOTO
MaccuBa. Jlucrepcus 1 CTaHIapTHOE
OTKJIOHEHHUE YUCIIOBOTO Habopa

14

CBolicTBa AUCNIEPCUU U CTAHAAPTHOTO
OTKJIOHEHHUS

15

JnarpaMmMbl paccenBaHUs ABYX
HaOJIFOJaeMbIX BeJIUYUH. JIMHEHHAas
CBSI3b Ha JMArpamMMe pacCenBaHUs

16

KonTtponesHnas pabota o teme
"OnucarenbHas CTAaTUCTUHKA"

17

Hepeso. JlepeBo ciaydaitHOTO
sKcniepuMeHTa. CBOMCTBA 1€PEBBEB:
€JIMHCTBEHHOCTD IMyTH, CBSI3b MEXTY
YHCIIOM BEPIIUH U YUCIIOM pEOEp

18

[TonsiTHE O TUIOCKUX Tpadax

19

Pemenune 3ama4d ¢ IOMOIIBIO ACPCBLCB




20

[IpakTuyeckas pabora o Teme
"PaccenBanue naHHBIX"

21

Jlornueckue coro3sl «1» u «JIN».
CBsi3b MEX/1y JIOTHYECKUMHU COI03aMU U
onepauusMu HaJl MHOKECTBaMHU

22

Hcnosp30BaHue JIOTHYECKUX COIO30B B
anredpe

23

Cryyaiinple COOBITHS KaK MHOKECTBA
AJIEMEHTAPHBIX COOBITHI

24

[TpoTHUBOMOI0KHBIE COOBITHS.
Onepauuu HajJ COOBITUIMU

25

dopmylia CIOXKEHUS BEPOATHOCTEHN

26

[IpaBuiio0 yMHOXKEHHS BEPOATHOCTEM.
VYcnoBHast BepoaTHOCTh. [IpeacraBienne
CIIy4aifHOTO SKCIIEPUMEHTA B BUJIE
nepeBa

27

[IpaBuii0 yMHOXKEHHS BEPOATHOCTEM.
VYcnoBHas BeposTHOCTS. [Ipencrasienue
CJIy‘I&fIHOI‘O SKCIICPpUMCHTA B BUAC
nepeBa

28

[TpakTrueckas padota. [IpaBuiio
YMHOKEHHS BEPOSTHOCTEU. Y CIIOBHAA
BeposTHOCTH. [Ipencrasinenue
CIIy4aiflHOTO SKCIIEPUMEHTA B BUE
nepeBa

29

HeszaBucumelie coObITHS




30 HesaBucumebie coObITHS 1
[ToBTOpEeHME 1 000OIICHHE.

31 PaccenBanne JaHHBIX B YHCJIOBBIX 1
MaccuBax

32 KonTponpHas padbora 1
[ToBTOpEeHME 1 000OIIEHHE.

33 BeposiTHOCTB ciTyyaltHOTO COOBITHS. 1
CroxeHne 1 yMHOKEHUE BEPOATHOCTEH

” [ToBTOpenue u o6obmenue. Jlepebs u {
IJI0CKHE rpadbl

OBIIEE KOJIMYECTBO YACOB I10 ”

[TPOTPAMME




9 KJIACC

Kosn4yecTBO 4acoB DJIeKTPOHHbIE
T Nata uudposbie
eMa ypoka
Ne 1/m yp Beero Koutpoabubie | IlpakTnyeckue g 00pasoBaTebHbIE
padoThI padoThI pecypebl
{ [ToBTopenue. I[IpencraBneHue JaHHBIX. { 0 0
OrnucarenpHas CTaTUCTUKA
[ToBTopenue. Onepannn HaJl COOBITUIMH.
2 . 1 0 0
HezaBucumocTs coObITHI
3 [ToBTOpenwue. [lepeBbs u mmockue rpadui 1 0 0
4 KomOunatopHO€ nMpaBUiio YMHOKEHUS 1 0 0
5 [TepectanoBku u pakTopHua 1 0 0
Yucno coueTaHuit U TPEyTroOJbHUK
6 1 0 0
[Tackansa
7 CBoiicTBa uncen coueTaHui 1 0 0
8 bunom Hprorona 1 0 0
9 Pemenue 3aau ¢ uCnosib30BaHUEM { 0 .
KOMOWHATOPUKH
['eomeTpurueckast BEpOSATHOCTb.
10 Cry4aiiHplii BBIOOp TOUKH U3 (PUTYPHI HA 1 0 0
IJIOCKOCTH, U3 OTPE3Ka, U3 JyTU
OKPY>KHOCTH




11

['eomeTpuyeckas BEpOATHOCTD.

Crny4daifHplii BRIOOp TOYKH U3 (DUTYpHI Ha

TUIOCKOCTH, U3 OTPE3Ka, U3 IyTH
OKPY>KHOCTH

12

['eomeTpuyeckas BEpOSATHOCTD.

Cry4daifHplii BRIOOp TOYKH U3 (DUTYpHI Ha

TUIOCKOCTH, U3 OTPE3Ka, U3 IyTH
OKPY>KHOCTH

13

Ucneitanus. Yenex u Heynada. Cepust
UCIBITAaHUH 10 TIEPBOTO ycIexa

14

Ucneitanus. Yenex u Heynauda. Cepust
UCIBITAHUH 10 TIEPBOTO ycIexa

15

Cepus ucnbitanuii bepuym.
BeposiTHOCTH cOOBITHH B cCeprH
ucnbiTaHui bepHynnu

16

Cepus ucnbiTannii bepHym.
BepositHocTH COOBITHIT B cepun
ucnbiTaHui bepHynnu

17

Cepus ucnbitanuii bepaym.
BeposiTHOCTH cOOBITHI B ceprH
ucneITaHui bepHyim

18

Crny4daifHpIi BBIOOP M3 KOHEYHOTO
MHO>KECTBa

19

CrnyualiHas BeJIMUMHA U paclpeesieHue
BeposiTHOCTEN. [IprMepsI cirydaiiHbIX
BEJINYUH




20

Baknble pacnpeneneHus — 4Ucio
MONBITOK B CEPUM UCTIBITAHUHN JI0
IIEPBOTO yCIIEXa U YUCIIO YCIIEXOB B
cepuu ucnbiTaHui bepHynu
(reoMeTpudecKkoe 1 OMHOMHUATLHOE
pacripeiesieHus )

21

Baxxusie pacnpeaeneHuss — 4ucio

MIONBITOK B CEPUU UCIIBITAHUH 10
IIEPBOTO yCIIEXa U YUCIIO YCIIEXOB B
cepuM ucnblTaHuK bepHymm
(reomeTpudeckoe U OMHOMHUAIBHOE
pacrpeeneHus )

22

MaremaTH4yecKoe OKHIAHUE CITyYaHOM
BeIIMIHHBI. OU3HYSCKHIT CMBICTT
MaTeMaThu4ecKoro oxuaanus. [Ipumepst
HCIIOIL30BaHUs MATEMATHIYECKOTO
O0XKUJJaHHUS

23

MareMarnyeckoe 0KMIaHNUE CIIy4alHOU
BeJIUMYMHBI. OU3NISCKUI CMBICT
MaTeMaTUYECKOro oxuaanus. [Ipumepsl
HCITOJIb30BAHUS MaTeMaTHIECCKOTO
OKHIaHHUS

24

Jlucniepcus ¥ CTaHAAPTHOE OTKJIIOHEHHE
CIIy4allHOM BEJIMYHUHBI

25

CBolicTBa MaTEMAaTUYECKOTO OXKHUAAHUS U
UCTIEpCU




26

MaremMaTtnuyeckoe OXKUIaHUuE U
JUCTIEPCHS U3YUEHHBIX PaCIpeIeIeHUN

27

[IpakTrueckas pabora. Maremarnueckoe
OKMJIaHWE€ W JIUCIEPCHUS H3YYEHHBIX
pacnpeneneHuin

28

HepasenctBo YeoOrbimeBa. 3akoH
OOJBIINUX YHCeT

29

MaremaTuyeckue OCHOBAHUS U3MEPEHHUS
BEPOATHOCTEMN

30

Ponb 1 3HaueHNe 3aK0OHA OOJBIITNX YHCEI
B HayKe, B IPUPO/Ie U OOIIECTBE, B TOM
YHCIIe B COLMOJIOTMYECKUX
o0cie10BaHUSIX U B U3MEPEHUSX

31

[ToBTOpeHME 1 0000IIEHNE.

BeposiTHOCTH CitydailHBIX COOBITHH.
DneMeHTbl KOMOMHATOPUKH

32

[ToBTOpeHue u 0600IIeHNE. 3aKOH
OOJIBIINX YHCET

33

Hrorosas koHTpoJbHASA paboTa

34

[ToBTropenue u o6o6mmenue. Cepus
ucnbiTanuii bepuymu. Ciyvaiinbie
BEJIMUMHBI U pacnpeaeneHus. Yucionsie
XapaKTePUCTUKHU CIIy4alHbIX BEJITHUHH.
3aKoH OOJBIIMX YHCET

OBIIEE KOJIMYECTBO YACOB I1O0
[NPOTPAMME

34




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI 1J151 YYEHUKA

Marematuka. BepossTHOCTB 1 cTaTucTHKA: 7 - 9-€ KiIacchl: 0a30BbIi ypOBEHb: YUEOHUK B
2x gactsax/ N.P. Beiconkuii, .B. fAmenko: mox pen. N.B. Smenko. - M.:Ilpocsemienue,

2023

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Maremaruka. BeposTHOCTh 1 cTatucThKa: 7 - 9-€ Ki1acchl: 0a30BbIi YPOBEHB: YUCOHUK B

2x gactsax/ U.P. Beiconkuii, U1.B. AAmenko: mox pen. U.B. Smenko. - M.:Ilpocsemienue,

2023
IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH l’ ‘\
HUHTEPHET

C=RU, O=I'BOY nuueii c. XpsiLueBka,
CN=KpaBueHko B_B_,
E=so_cu_hryashev_stv@samara.edu.ru
MecTO nognucaHus
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