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PaGouass mporpamma ydeOHOro mnpenMera «MaremaTukay Ha YypOBHE CpEIHEro oOIero
obpazoBanus mis 10-11 kiaccoB cocraBiieHa Ha OCHOBE:!

- TpeOOBaHMI K pe3yJibTaTaM OCBOECHHS OCHOBHOM 00pa30BaTelbHON NPOrpaMMbI CPEIHETO
oOmiero 00pa3oBaHHMs MYHUIIMIAIBHOTO OIOPKETHOTO  0OO0IIe00pa30BaTENbHOTO  YUPEKICHUS
«HoBoTaBoikackas cpenHss oodmeoOpazoBarenbHas mkosa uMenu ['epost Coserckoro Coroza W.IL.
CepuxoBa lllebexunckoro paitona benropoackoit obGmactu», mnpencraBieHHbx B DenepambHoM
roCy/IapCTBEHHOM 00pa30BaTeIbHOM CTaHAAapTE CpeIHEro oOIiero oOpa3oBaHMs, YTBEPHKIECHHOTO
MIPUKa30M MUHHCTEpCTBA 00pa3oBanus u Hayku PD 17 mas 2012 roga Ne413, B pegakuuu mMpuKka3oB
Muno6puayku Poccun ot 29.12.2014 Nel645, ot 31.12.2015 Nel578, ot 29 urons 2017 Ne613, or 24
ceHtsops 2020 Ne519, ot 11.12.2020 Ne712;

- aBtopckoit mporpammbl IIILA. Amumon, FO.M. Komsarun wu gp. «Anrebpa U Hauana
Maremarnueckoro anammsa. 10—11 xmaccel. YriayOneHHbIM YpOBEHb», HW3JIaHHOW B COOpPHUKE
«Anrebpa W Havanma maTeMathuyeckoro ananuza. COopHuK paboumx mporpamm 10—11 kmaccsl.
bazoBblii U yriayOneHHBIH YpOBHH». YueOHoe mocobue g ydurened o0ieo0pa3oBaTeIbHBIX
opraHu3anuii: 0a3oBbIi W yrayOneHHBIM  ypoBHH/(coctaBuTenb T.A. bBypmuctposa).-M.:
[Ipocsemenue, 2018. u aBropckoi nporpammsel JI.C. Artanacsna, B.®. byry3oBa «lIporpamMmsl
oOmieo0pa3oBaTeNbHbIX  yupexaenuil. ['eomerpus. 10-11 kmacce», wu3gaHHOW B COOpHHKE
«IIporpammbr  oOmieoOpa3oBaTenbHbIX  yupexkaenuid. ['eomerpust 10-11 maces/ coct. T.A.
bypmuctposa. M.: IIpocsemenue, 2020.» - TEKCT: 31E€KTPOHHBIN.

- pabodeil mporpaMMbl BOCIUTaHUS MYHUIIUTIAIHHOTO OIOKETHOTO 00IIe00pa3oBaTEILHOTO
yupexaenus «HoBoTtaBomxkaHckas cpeansisi o0ieoOpa3oBaTenbHas mkoja uMenu ['epost CoBeTckoro
Coroza W.II. Cepukosa Illebeknnckoro paiioHa benaroposckoit oonactny;,

- y4eOHOro IjlaHa OCHOBHOM 00pa3oBaTelbHOW MPOTrpaMMBI CPeIHEro o0Iero oOpa3oBaHUs
MYHHIIMITAIEHOTO OFO/IKETHOTO 00I11e00pa3oBaTeIbHOTO yupexaeHus «HoBoTaBommkaHCcKasi CpeHsis
obmeoOpazoBarenpHas 1mkona uMeHn ['epos Coserckoro Coroza M.II. Cepukosa IlleGekuHCKOTO
paiiona benropojackoii o6mactu.

Ilnanupyembie pe3yabTaThbl OCBOCHUS Y4eOHOI0 nmpeaMera

B pesynbTate paboThl 1O MporpaMMe YYalUMHUCS JOJKHBI ObITh JOCTUTHYTHI CIICAYIOIIHAE
pe3yNbTaThl OCBOSHUSI OCHOBHOM 00pa30BaTeIbHON IPOrpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHusl.

Jluunocmmuoie pesyrbmamoi’

- ¢(hopMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKW; KPUTUYHOCTh MBIIUICHHS, YMEHHUE PACIO3HABATH JIOTHYECKH HEKOPPEKTHBIC BHICKA3BIBAHUS,
OTIINYATh TUTIOTE3Y OT (aKTa;

- TOTOBHOCTb M CIOCOOHOCTH BECTH MAHAJIOT C JAPYTMMH JIIOJBMH, JIOCTUTaThb B HEM
B3aMMOITIOHUMAaHUs, HAXOAUTh OOIIHE IIEH U COTPYAHHYATD JJI UX JTOCTH)KCHHUS,

- HaBBIKH COTPYJIHUYECTBA CO CBEPCTHHKAMH, B3POCIBIMU B 00pa30BaTEIBHON, OOIIECTBEHHO
MOJIC3HOM, y4eOHO- UCCIIeIOBATEIBCKOM, TPOSKTHON U IPYTUX BUAAX JCSATEILHOCTH;

- TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUI0, CaMO0Opa30BaHMIO, CO3HATEILHOE OTHOIICHUE K
HETPEPHIBHOMY O0pa30BaHUIO KaK YCIOBHIO YCIENIHONH NpodeccHOHaTbHOW W OOIIeCTBEHHOU
NESITENBHOCTH;

- ACTETHYECKOE OTHOIICHHWE K MHpPY, BKIIOYas 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA;

- OCO3HaHHBIA BBIOOP Oynymiel mpodeccun W BO3MOXKHOCTEH peanu3aluu COOCTBEHHBIX
YKU3HECHHBIX TIAHOB; OTHOIIEHUE K MPO(HEeCCHOHANBHON JESITEIbHOCTH KaK BOZMOXHOCTH y4acTHs B
pEIIeHUH JIUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, O0IIEHAIMOHATBHBIX MTPOOIIEM.

Memanpeomemmuvie pe3ynvmamat.

- YMEHHE CaMOCTOSATEIBLHO OIMPENEIISTh IENH AeITeIbHOCTH U COCTABJIATh TUIAH JIEATEIHHOCTH;
CaMOCTOSITEIHHO OCYIIECTBIISITh, KOHTPOJIMPOBATh U KOPPEKTHPOBAThH JEATEILHOCTh; HCIIOIh30BAThH



BCE BO3MOXXHBIE PpECYpChl Il JOCTMXKCHMS IIOCTaBICHHBIX LEJed M pealn3aluu IUIAHOB
JESTENbHOCTH; BEIOUPATh YCIIEIIHbIE CTPATETUHU B PA3IIMUHBIX CUTYALMSIX;

- yYMEHHME MPOJYKTUBHO OOLIATbCSI M B3aUMOJCHCTBOBATH B IPOLIECCE COBMECTHOU
NEeSITeIbHOCTH, YYWUTHIBaTh IMO3ULHUM JPYIMX YYaCTHUKOB JAEATEIbHOCTH, 3((EKTHBHO pemarh
KOH(JIUKTHI;

- BJAJEHWE HaBBIKAMM II03HABATEJIIbHOM, Yy4e€OHO- HCCIEAOBATENbCKOM U IMPOEKTHOU
NeSITeIbHOCTH; CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB pELICHHS
NPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIU4HbIX METOJOB ITI03HAHHS;

- YMEHHME HCIONb30BaTh CPEJCTBA MHPOPMALMOHHBIX U KOMMYHUKALMOHHBIX TEXHOJOTUHA B
pElIeHUN KOTHETHBHBIX, KOMMYHMKAaTUBHBIX U OPraHU3al[MOHHBIX 3334 C COOJIIOJIEHUEM TEXHHUKH
0€30I1aCHOCTH, TMTUEHBI, IPABOBBIX U ITHUYECKUX HOPM, HOPM HH(OPMAIIMOHHOM 6€30acCHOCTH;

- BJIQJICHUE S3BIKOBBIMU CPEACTBAMH- YMEHHUE SICHO, JIOTMYHO M TOYHO M3JIaraTh CBOIO TOUKY
3pEHUs, UCIIOJIb30BATh a/IEKBATHBIE S3bIKOBBIE CPEJICTBA;

-BJIaJICHUE HAaBbIKAMU I103HABATEJILHOM peIeKCcuu Kak 0CO3HAHUE COBEpIIAeMbIX JAEUCTBUHN U
MBICIIUTENBHBIX IPOLECCOB, UX PE3YyJIbTaTOB M OCHOBAHWM, IPaHMI] CBOErO 3HAHWS M HE3HAHUS,
HOBBIX TIO3HABATEJbHBIX 337a4 U CPEJCTB UX JTOCTHKEHUS.

IIpeomemmnvie pe3ynbmamsl OPUEHTUPOBAHBI HA (POPMHUPOBAHHE LIETOCTHBIX MPEICTABICHUHN O
MHUpe U oOIeil KyJabTypbl 0OydaroIuXcs IyTeM OCBOCHMS CHUCTEMAaTHYECKUX HAYYHBIX 3HAHUU U
Croco0oB AEMCTBHII HA MPEAMETHON OCHOBE, a MPEJAMETHBIE PE3YJIbTAThl OCBOCHUS Kypca ajreopbl U
Hayal MAaTeMaTU4YeCKOro aHajau3a Ha 0a30BOM YpPOBHE OpHEHTHPOBaHbl Ha oOecredyeHue
IPEUMYILIECTBEHHO 00111€00pa30BaTebHON U 00IEKYIbTYPHOM MOoAroTOBKU. OHU MPEANOIararoT:

- c(pOpMHUPOBAHHOCTH MPEACTABICHUN 0 MaTeMAaTHUKE KaK 4YaCTH MUPOBOM KyJIbTYpHl U O MECTE
MaTEeMaTUKA B COBPEMEHHOM HMBUIM3ALMH, O CHOCOOAaX ONUCAaHHWA HAa MAaTEMaTUYECKOM SI3bIKE
SBJICHUI PEAILHOTO MUPA;

- c(OpMHPOBAHHOCTH MPEACTABICHUNA O MAaTEeMAaTUYECKHX MOHATHUAX KaK O BaKHEHIINX
MaTEeMaTHYECKUX MOJEIAX, MO3BOJSIONIMX OINUCHIBATh M HM3ydaTh pPa3HbIE IMPOLIECCHl U SIBICHMUS;
NOHMMAaHHE BO3MOKHOCTH aKCHOMATUYECKOI'0 MTOCTPOCHHSI MaTEMaTHUECKUX TEOPUH;

- BJIAJICHUE METOJAMHU JO0Ka3aTeJbCTB M AJTOPUTMOB pEUIEHMS; YMEHHE HX NPUMEHSATb,
IIPOBOAMTH 10KA3aTEJIbHbIE PACCYKICHUS B XO/I€ PELICHUS 3a/aY;

- BJAJEHUE CTAHJAPTHBIMU IMpUEMaMHU pEIICHUsS PpalUOHAIBHBIX M UPPALUOHAIIBHBIX,
NOKA3aTeIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUII U HEPABEHCTB, HUX CHCTEM;
MCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOTrpamMM, B TOM YHUCIE AJIs MOUCKA IYTU PELICHUS U
WUTIOCTPALIMH pPEUICHUS] ypaBHEHUN U HEPABEHCTB;

- c(OpMHPOBAHHOCTb IMPEACTABICHUNH OOOCHOBAHHBIX MOHATHSAX, HAESIX M METoAax
MaTEMaTU4YECKOr0 aHAJIN3a;

- c(OpMUPOBAHHOCTH TMPEACTABICHUN O Mpoleccax M ABICHHUIX, UMEIONINX BEPOSTHOCTHBIN
XapakTep, O CTATHUCTUYECKUX 3aKOHOMEPHOCTAX B pEAJIbHOM MHpE, OO0 OCHOBHBIX MOHATHUIX
JIIEMEHTapHOM TEOpPUHM BEPOSTHOCTEH; CGHOPMUPOBAHHOCTH YMEHHH HAaXOIUTh W OICHHBATbH
BEPOSITHOCTH HACTYIUICHUS COOBITHM B MPOCTEHIIMX MPAKTHUYECKUX CHUTYallUsIX M OCHOBHBIC
XapaKTePUCTUKU CIy4yalHbIX BEJTUYHH;

- BIIaJICHHME HABBIKAMM HCIIOJIb30BAHHSI TOTOBBIX KOMITBIOTEPHBIX HPOrpaMM NpH pelIeHUU
3ajay.

- ¢()OpMUPOBAHHOCTH MPEACTABICHUN O TEOMETPUH KaK YaCTH MUPOBOW KYJIBTYpPHI U O MECTE
reOMETPUM B COBPEMEHHOM IMBUIM3aLMK, O CHOCO0ax OINUCAaHHS HAa MaTeMaTHUYeCKOM  SI3bIKE
peaIbHOTO MUDA;

- BJIQJICHUE I'€OMETPUUYECKUM SI3bIKOM4PA3BUTHE YMEHHS MCIIONB30BAaTh €ro JUIsl ONUCAHUS
IPEIMETOB OKPYKAIOLIEr0 MHUpA; pa3BUTHE NMPOCTPAHCTBEHHBIX MPEJCTABICHUN, N300pa3uTENIbHBIX
YMEHM, HABBIKOB F€OMETPUYECKUX ITIOCTPOCHUH;

- BJIAJICHUE METOJAaMHU JOKa3aTeJbCTB M AJITOPUTMOB pELICHMS; YMEHHUE HUX IMPUMEHSATb,
IIPOBOJIUTH JTOKA3ATEIbHBIE PACCYKICHUS B XOJ€ pELICHU 3a1a4;



- BJAJCHUE OCHOBHBIMM TIOHSATUSMM IUIOCKUX W NPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX
¢urypax, mX OCHOBHBIX CBOWCTBax; C(HOPMHPOBAHHOCTH YMEHHS paclO3HAaBaTh Ha YEpTEXKax,
MOJIENISIX W B pealbHOM MHUpPE TeOMeTpuYeckue (Urypbl; NpUMEHEHHWE H3YyYEHHBIX CBOWMCTB
reoMeTpuueckux Quryp u Gopmyn AJs peuieHus FeOMETPUYECKUX 3ajad M 3a7a4 C MPAKTUYECKUM
COJIEP>)KAHUEM.

MOIlyJ'IL «A.ﬂreﬁpa U HAYaJ1a MaTEMAaTHY€CKOI'o aHa/Jin3a

Pasnen 1. DiieMeHTHI TEOPMH MHOKECTB M1 MaTEeMaTHYECKOM JIOTHKH

Buinycknux nayuumca:

- OmnepupoBaTh MOHATHUSMHU: KOHEYHOE MHOXKECTBO, OECKOHEYHOE MHOYKECTBO, YHCIIOBBIC
MHOKECTBA Ha KOOpPJHHATHOM NPSMOM, SJIEMEHT MHOXECTBA, MOJAMHOXECTBO, IEPECEUYECHHUE H
00bEIMHEHHE MHOXECTB, OTPE30K, MHTEPBAJI, MPOMEKYTOK C BBIKOJOTOW TOUKOW, Tpaduueckoe
MpEeACTaBICHUE MHOKECTB Ha KOOPANMHATHOM IIOCKOCTH;

- IPOBEPATH NMPUHAJIEAKHOCTh 3JIEMEHTa MHOKECTBY, 3aJaHHOMY OIHCAHUEM;

- HaXOJUTh TepeceyeHue M OOBEIUHEHHE [IBYX, HECKOJbKHUX MHOXECTB, MPEICTAaBICHHBIX
rpaduuecku Ha YUCIOBOM MPAMOM, HA KOOPJAMHATHOMN TUIOCKOCTH;

- CTpPOUTh HA YHUCJIOBOM NPSIMOMl MOAMHOXXECTBO YHCJIOBOIO MHOXECTBA, 3aJaHHOE
MPOCTEUIINMU YCIOBUSIMHU.

Llonyuum 603mM0dCHOCMb HAYUUMBCA:

- ONEpUpPOBATH NOHATHUAMH: YTBEpPXKACHUE (BBICKA3bIBAHUE), OTPUIIAHHE YTBEPKICHUS,
UCTUHHBICE M JIOKHBIE YTBEPXKICHHS, CIEJICTBUE, 4YAaCTHBIM chydail oOIIero yTBEp>KICHUs,
KOHTPIIPUMED;

pacmo3HaBaTh JIOKHBIE YTBEPKICHUS, OIIMOKA B PACCYXKIEHUAX, B TOM YHCIE C
WCIIOJIb30BAHUEM KOHTPIIPUMEPOB;

- MPOBOJUTH JOKA3aTeNIbHBIC PACCYXKACHUS 1151 000CHOBAHUS UCTUHHOCTH YTBEPIKICHUN.

B noBcenHeBHO )XU3HU U PU U3YyUYEHUU JIPYTUX yUEOHBIX MPEIMETOB:

- HCHOJIb30BATh YHCIIOBBIE MHOYKECTBA HAa KOOPAWMHATHOW MpPSAMOM M Ha KOOPAMHATHOMU
IJIOCKOCTH JIJISI OTIMCAHUS PEAIbHBIX IIPOLIECCOB U SIBJICHU;

- IPOBOAMUTH JIOTUYECKHUE, TOKA3ATEIbHBIE PACCYXKICHUS B CUTyallUsIX OBCEIHEBHOW >KU3HH,
IIPY PELIEHUH 3a]1a4 U3 APYTUX IPEAMETOB.

Pa3nen 2. Yucia v BbIpakeHUs

Buinycknux nayuumca:

- OTMEPUPOBATH MOHATUAMH: HATYPAIbHOE M 1I€7I0€ YHUCIIO, JETUMOCTh YMCel, OOBIKHOBEHHAS
Ipo0b, AecaTUYHask IpOo0k, PAIIMOHATBHOE YMCIIO0, UPPANMOHATBHOE YUCIIO, TPUOTMKEHHOE 3HAUCHUE
4yucia, 4acThb, J10Jis, OTHOIIEHHE, MPOLEHT, MacIITal;

- ONepUPOBATH MOHATUSAMHU: JIOTapU(PM YKCIIa, TPUTOHOMETPUUECKAsT OKPY>KHOCTh, paJMaHHas
U TpajycHasi Mepa yrja, CUHYC, KOCHHYC, TAHT€HC U KOTAaHI'€HC YIJIOB, UMEIOIIUX ITPOU3BOJIBHYIO
BEJIMYMHY, YHCIIA € U P;

- BBITIOJIHATH apu(PMeTHYecKue ACHCTBUSA C LEIBIMH U PAlMOHAIBHBIMA YHUCIAMH, cOYeTas
YCTHBIC M MUChbMEHHBIE TPUEMBI, PUMEHSIS TPU HEOOXOIUMOCTH BHIYUCIUTEIIBHBIC YCTPOUCTBA;

CpaBHUBATh pallMOHAIbHBIE YHUCIA MEXIY COO0OI; CpaBHMBATh C PalMOHAIbHBIMH YHUCIaMU
3HAYEHUS IEJIbIX CTETICHEeW YHcell, KOpHEeH HaTypaJbHOW CTEIeHH W3 YHCell, JIOTapu(pMOB YKCET B
MPOCTHIX CITyvasx;

- BBINOJIHATh HECJOXKHBIE MPeoOpa30BaHMsI YHUCIIOBBIX BBIPAXKEHUN, COJIEpPXKAIIUX CTEIEHU
qucell, KOPHA W3 YHCEN, JIOTapu(MBI YHCEN; HAXOIUTh 3HAYCHHUS KOPHS HATYPAJIbHON CTEICHH,
CTENEHU C palMOHAJIbHBIM [IOKa3aTeneM, Jiorapudma, HCHOIB3YS TpU HEOOXOIAUMOCTH
BBIYMCIIMTENIbHBIE YCTPOUCTBA;

- II0JIb30BAThCA OLEHKOW M MPUKHUIKON ITPU MPAKTUYECKUX pacyETax;



U300paxaTh TOYKAMH Ha KOOPJIMHATHOM NpPSIMON LieNble M palMOHAaJbHBIE YMCTA; LEJbIe
CTETICHH YMCEN, KOPHU HATYPAIIbHON CTETICHH M3 YUCEJI, JIOTapU(MBI UUCET B MPOCTHIX CIYYasiX;

- BBINOJIHATH HECIOXKHbIE TPEoOpa3oBaHMs IENbIX U JPOOHO-pAllMOHANIBHBIX OYKBEHHBIX
BBIPAKECHUU;

- BBIPQXXATh B MMPOCTEUIIUX CITydasx U3 PABEHCTBA OJIHY TEPEMEHHYIO Yepe3 IPYTHE;

BBIYHCIISATH B IPOCTHIX CITydasx 3HAUCHUS YUCIIOBBIX U OYKBEHHBIX BBIPAXKEHUH, OCYIICCTBIISIS
HE0OXO0IMMBbIE MOJICTAHOBKHU U MPEe0Opa30BaHuUs.

Tonyuum 603MOACHOCMb HAYUUMBCA:

- MPOBOJIUTH IO U3BECTHHIM (POPMYJIaM U MpaBUiIaM MpeoOpa3oBaHusi OYKBECHHBIX BBIPAKCHUH,
BKJIIOUAIOIIUX CTETIEHU, KOPHH, JIOTaPU(PMBI U TPUTOHOMETPUYECKUE (HOPMYIIBI;

- HaXOAWTh 3HAYEHHUS YHUCIIOBBIX M OYKBEHHBIX BBIPAKEHUU, OCYILECTBISSE HEOOXOAMMBIC
MIOJICTAHOBKH U TIPEOOPA30BAHMUS;

- M300pakaTh CXeMaTHYECKH YTOJ, BEJIMYMHA KOTOPOTO BHIPAXKEHA B Ipajlycax WM pajraHax;

- OIICHUBATh 3HAKU CHHYCa, KOCUHYCa, TAHT€HCAa, KOTAaHT'€HCa KOHKPETHBIX YTJIOB;

- HCIOJNB30BaTh MPU PEIICHUU 3a/ay TaOJUYHbIE 3HAYEHUS TPUTOHOMETPHUYECKHX (HYHKIIUN
YTJIOB;

- BBITIOJIHATH [I€PEBOJI BEIMYMHBI yTJIa U3 PaIaHHON MephI B TPAJAYCHYIO U 00OpaTHO.

B noBceHeBHOM KU3HU U NIPU U3YUYCHUU JPYTUX YU€OHBIX IPEIMETOB:

- BBINMOJHATH JCWCTBHSI C YHCIOBBIMH JIaHHBIMU TIPH PEHICHUH 3a7a4 MPAKTHYECKOTO
XapakTepa W 3a7ad U3 Pa3IUYHbIX 00JacTel 3HAHWH, UCTOJIB3YS MPU HEOOXOJAMMOCTH CIIPABOYHBIC
MaTepUalbl BHIYUCIUTEIbHBIE YCTPOICTRA;

- COOTHOCHTH pEalIbHbIE BEIMYUHBI, XapAKTEPUCTHUKU OOBEKTOB OKPYKAIOIIET0 MUpa C UX
KOHKPETHBIMH YUCJIOBBIMU 3HAYCHUSIMU;

- HUCIOJIb30BaTh METOJIbI OKPYIJICHUS W TPUKHUIKK TPH PEIICHUH MTPAKTHUYECKUX 3a]ad
MMOBCEIHEBHOM KU3HU;

- OIICHWBATh, CPABHUBATh W WCIOJL30BATh IMPHU PEHICHUU TMPAKTHYCCKUX 3aJad YHCIOBBIC
3HAUCHUS PEAJbHBIX BEJIMYHMH, KOHKPETHBIC YHCIIOBBIC XapaKTCPUCTUKH OOBEKTOB OKPYIKAIOIIETO
MUpa.

Pa3nen 3. YpaBHeHUsI U HepaBeHCTBA

Buvinycknuk nayuumcs:

- pemiath TUHEHHbIC YpaBHEHHs 1 HEPABEHCTBA, KBaJ[paTHbIC YPAaBHEHNUS,

- pemath JorapupMUYEcKue U Moka3aTenbHble ypaBHeHUs: Buaa log (bx +¢) =d, a™*=d
(rme d MOYKHO TpEACTaBUTh B BUJIE CTCIICHH C OCHOBaHKMEM a) M HepaBeHcTBa Buaa loga x < d, a

MOJKHO IMPEJICTAaBUTh B BHJIC CTEIIEHU C OCHOBaHHEM a);d

- IPUBOJIUTH HECKOJIBLKO MPUMEPOB KOPHEH TPUTOHOMETPUIECKOTO YPAaBHEHHUS

BHJIA Sin X = a, COs X = a, tg X = a, ctg X = a, Te @ — TaOJIMYHOE 3HAYCHHUE COOTBETCTBYIOIICH
TPUTOHOMETPUICCKON (PYHKIIHH,

HOJYYUM B03MONCHOCHb HAYYUMbCSL:

- pemiarhb HECJIOKHBIC paroHabHEIE, MoKa3aTebHbIC, Jorapudmudeckue,
TPUTOHOMETPUYCCKUE YpPAaBHCHHS, HEPABCHCTBA W HMX CHCTEMbI, TPOCTCHINNE HPPAIIMOHATLHBIC
YpaBHCHHS K HEPABEHCTBA;

- UCIOJB30BAaTh METOJbI PEUICHUS YpaBHEHUWI: MPUBEACHUE K BUAY «IIPOU3BEIACHHE PABHO
HYJTIO» WIA «9aCTHOE PaBHO HYIIO», 3aMEHA MTEPEMEHHBIX;

- HCIIOJTB30BaTh METOJ] MHTCPBAJIOB JIJIsl PCIICHUS HEPABEHCTB;

- HCTIOJTB30BaTh TPadUUECKUN METOT I TPUOIMKEHHOTO PEIICHHS YPaBHEHUN U
HEPABCHCTB;

- 1300pakaTh HA TPUTOHOMETPUUECKON OKPYKHOCTH MHOXKECTBO pELICHUMN
TPUTOHOMETPUUECKUX YPABHEHHUI 1 HEPABEHCTB.

B moBceHEBHOM KU3HY U TIPU U3YYECHUU APYTHX YUCOHBIX MPEIMETOB:



- COCTaBJIATh U PELIaTh YPABHEHNUs, CHCTEMbl YPAaBHEHHI U HEPABEHCTBA MPU PEIIEHUU
HECJIOKHBIX MPAKTUYECKUX 33]1a4 U 337a4 U3 JPYIHMX y4eOHBIX IPEIMETOB;

- UCTO0JIb30BaTh YPAaBHEHUS U HEPABEHCTBA ISl IOCTPOEHUS U UCCIIEIOBAHUS IPOCTEUILINX
MaTE€MAaTHYECKUX MOJIEJIEH pealbHbIX CUTYallui WIIW MTPUKIIAIHBIX 3a/a4;

- YMETh UHTEPIIPETUPOBATH NOJYUYECHHBIN NPU PEIICHUN YPAaBHEHUS, HEPABEHCTBA WU
CUCTEMBI PE3yJIbTAT, OLICHUBATh €T0 MPABION01001€e B KOHTEKCTE 3a/IaHHOM peajJbHOU CUTyalluu WU
MPUKIIATHOMN 3a1a4u.

Pa3znen 4. ®ynkuun

Buinycknux nayuumca:

- ONEPUPOBATH MOHATUSIMU: 3aBUCUMOCTH BEIMYUH, QYHKIUS, apTyMEHT U 3HaUeHHEe (QYHKIIHUH,
00JacTh omnpejesieHrs U MHOXKECTBO 3HaueHUW (PpyHKIMH, rpaduK 3aBUCUMOCTH, rpaduk (yHKIUH,
HyJIU QYHKUUHU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA, BO3pacTaHWe U yObIBaHUE (DYHKLMU HA YHCIOBOM
IPOMEXYTKE, HauOoNblllee W HaWMEHbIIEE 3HAUYEHUs (YHKIMM HAa YHUCIOBOM IPOMEXYTKE,
nepuoanueckast QyHKIUS, IEPUOJT, YEMHASL U HEYEMHAS PYHKYUU,

- ONepupoBaTh TOHATUSIMH: TpsMas U oOpaTHas MPOMOPIHUOHATBHOCTh, JIMHEWHAs,
KBaJIpaTU4HAasd, JorapupmMuueckas 1 nokasaTenbHasi QyHKINHN, TPUTOHOMETpUYECKHE (DYHKIINH;

- pacmnio3HaBaTh Trpadukd (QyHKIUNA MpsAMOM M 0OpaTHOM MPOMOPIHMOHATBLHOCTH, JTUHEHHOM,
KBaJIpaTUYHOM, JTOrapru(pMUIECKOM, TTOKa3aTeIbHOU U TPUTOHOMETPUUYECKUX (DYHKIIMIA U COOTHOCUTH
ux ¢ (hopMyaamu, KOTOPbIMU OHH 3a/1aHBbI;

- HaXOJIUTh MO rpaguKy NpUOIMKEHHO 3HAUEHUS! QYHKIIMH B 33JJaHHBIX TOYKAX;

- ompeneNaTh no rpaduky cBorcTBa GyHKIUU (HYIH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA,
MPOMEXYTKH MOHOTOHHOCTH, HAMOOJIbIIINE U HAMMEHBIIINE 3HAYCHUS U T. 11.);

- CTPOMTHb 3CKHU3 rpaduka (pyHKIHMH, YAOBIETBOPSIONIEH NpUBEIEHHOMY HAaOOpY YCIOBUU
(MpOMEXXYTKA BO3pacTaHus # YyObIBaHHS, 3HauYeHHWE (QYHKIMM B 3aJlaHHOM TOYKE, TOYKH
OKCTPEMYMOB, ACUMNIMOMbL, HYAU QYHKYUU U M. O.).

Ionyuum 603mModCHOCb HAYUUMBCA:

- OIpeeNATh 3HaueHUe GYyHKIUHU 10 3HAUEHUIO apIyMEHTa NP Pa3IMYHBIX crloco0ax 3a/laHus
GyHKIHY;

- CTPOUTH rpaUKU U3YUCHHBIX (YHKIUH;

- pemiath ypaBHEHHUs, NPOCTEHIlINe CUCTEMbl YPABHEHUN, UCTIOIb3Ysl CBOMCTBA (PYHKIMI U UX
rpaduxu.

B noBcenHeBHOM KU3HU U IPU U3YUYECHUU JAPYTUX YUEOHBIX MPEIMETOB:

- ompenensaTh Mo rpadukaM MU HKCIOJIb30BaTh AJIA PEIICHUs TMPUKIAIHBIX 3a]ad CBOWCTBA
peanbHbIX MPOLECCOB M 3aBUCUMOCTEW (HauOoNblIMe M HAUMEHbLIME 3HAYEHHUS, MPOMEXKYTKH
BO3pAacTaHUsI M YOBIBaHUS, INPOMEXKYTKH 3HAKOIOCTOSHCTBA, ACUMNTOTHI, MHEpuox U T. IL.),
WHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKOU CUTYaLNH;

- ompenensaTh Mo rpadukaM MPOCTEHIINEe XapaKTEPUCTUKH TMEPUOJAMYECKHUX TMPOIECCOB B
O10JIOTHH, SKOHOMHUKE, MY3BIKE, PAIMOCBSI3H U T. II. (aMILTUTYAA, IEPUOA U T. I1.).

Pasnen 5. DieMmeHTHI MaTeMATHYECKOT0 aHAJIN3A

Buvinycknuk nayuumcs:

- ONepUpOBaTh MOHATHSAMH: NPOU3BOAHAA (YHKIMHM B TOYKE, KacareiabHas K rpaduky
¢$yHKIMM, Tpou3BOAHAS (QYHKIINH;

- ONpENENATh 3HAaYCHHE MPOU3BOAHON (YHKIIMM B TOYKE MO W300paKEHUIO KacaTeIbHOU K
rpauky, MpoBeIEHHON B 3TOH TOUKE;

- BBIYUCIIATH MPOW3BOAHYIO OAHOWIEHA, MHOTOWIEHA, KBAJAPAaTHOTO KOPHS, MPOH3BOIHYIO
CyMMBI (PyHKIIHIA;

- BBIYHCIATH TPOHM3BOJIHBIC JJIEMEHTAapHBIX (YHKIMHA W HMX KOMOWHAIMH, WCIOIB3Ys
CIPaBOYHBIE MaTEPUAIIBI;



- pemaTh HECI0XHbIE 3a/1a4l Ha MPUMEHEHHUE CBSA3U MEXY MPOMEKYTKAMU MOHOTOHHOCTU U
TOYKaMH 3KCTpeMyMa (YHKIUHU, C OJHOW CTOPOHBI, XU MTPOMEKYTKAMHU 3HAKOIIOCTOSIHCTBA W HYJISIMH
MIPOU3BOHOM 3TON (DYHKIIUU — C IPYTOi.

LHonyuum 603mModCHOCMb HAYUUMBCAL:

- uccneaoBaTh GYHKIMM HA MOHOTOHHOCTb, HAXOJIUTh HAUOOJIbIIINE U HAMMEHBIIINE 3HAYCHUS
GbyHKIMM, CTPOUTH TpaQUKU MHOTOUJICHOB U MPOCTHIX PAIMOHAIBHBIX (YHKIHI C UCIOIH30BAHHEM
arnrapaTa MaTeMaTH4eCKOTO aHajau3a.

B noBceHeBHOM KU3HU U MIPU U3YUYEHUU APYTUX yUYEOHBIX MPEIMETOB:

- MOJB3YSCh TpaduKaMu, CpaBHUBATh CKOPOCTHU BO3pacTaHus (pocTa, MOBBIIICHHUS,
YBEJIMUEHUS U T. I1.) WIIK CKOPOCTU yObIBaHUS (TaJIeHUs, CHUKEHUS, YMEHBILICHUS U T. I1.) BEJIMYUH B
peanbHBIX MPOIECCaX;

- COOTHOCHUTH Tpa)KH peagbHbIX MPOIECCOB U 3aBUCUMOCTEN C UX OMHCAHUAMH,
BKJIIOYAIOIIMMHU XapaKTEPUCTUKU CKOPOCTH U3MEHEHUS (OBICTPHIN POCT, MJIABHOE MOHMKEHHE U T.

IL);

- HCTIOJIb30BaTh Ipa)MKu peasibHbIX MPOIIECCOB JIJISl PEIICHUs HECIOKHBIX MPUKIAIHBIX 3a]1a4,
B TOM YHCJIE€ OIpeeisis o rpa@uKy CKOPOCTh X0/1a MPoLiecca;

- pemath NPUKIAAHbIC 3314l U3 OUOIOTHH, PU3UKH, XUMUH, SKOHOMUKH U APYTHUX
MIPEAMETOB, CBSI3aHHBIE C UCCIIEIOBAHUEM XAPAKTEPUCTUK PEaJIbHBIX MPOLECCOB, HAXOXKICHHUEM
HanOOJIBIINX U HAUMEHBIINX 3HAYEHUHN, CKOPOCTH U YCKOPEHHUS U T. Tl., HHTEPIPETUPOBATH
MTOJTyYECHHBIE PE3YIbTATHI.

Pa3nen 6. CTaTHCTHKA ¥ TEOPUS BEPOSITHOCTEI, JIOTMKA 1 KOMOMHATOPUKA

Buinycknux nayuumca:

- ONEPUPOBATh OCHOBHBIMH OMUCATEILHBIMU XapaKTEPUCTHKAMU YHCIOBOTO Habopa: cpeHee
apudmeTHUecKoe, MeraHa, HanboJbIlee U HAUMEHbIIIEee 3HAYCHUS;

- ONEpPUPOBATH MOHSATUSIMH: YaCTOTa U BEPOSATHOCTh COOBITHSI, CITy4ailHBIN BBIOOD, OTIBITHI C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU;

- BBIYUCIIATH BEPOSITHOCTU COOBITHI HA OCHOBE MOJICUETA YUCIIa UCXOJIOB.

LHonyuum 603modCHOCMb HAYUUMBCAL:

- WMETh TMPEJCTaBICHHE: O JAUCKPETHBIX M HEMPEPBIBHBIX CIYYalHBIX BEIUYMHAX U
pacmpeielieHUsIX, O HE3aBUCUMOCTU CJIy4YalHbIX BEIMYMH; O MAaTeMaTHYECKOM OXHUAAHUU U
JUCTIEPCUN CIIy4allHbIX BEJIMYUH; O HOPMaJIbHOM pacOpelelieHud W TpUMepax HOPMAJIbHO
pacnpene€éHHbIX CIIy4YallHbIX BEJIUYNH;

- MIOHUMATh CyTh 3aKOHA OOJIBIIIMX YUCET U BHIOOPOUYHOTO METO/Ia U3MEPEHUS BEPOSITHOCTEH;

UMETh MPEJCTaBICHHE 00 YCIOBHOM BEPOSITHOCTH M O TOJIHOM BEPOATHOCTH, MPUMEHSTH UX B
pElIeHUH 3a]1ay;

- UMETh MPEJCTaBICHUE O BAXKHBIX YACTHBIX BHUAAX PACHPEACICHUM W TPUMEHSATh HUX B
pElIeHUH 3a]1ay;

- UIMETh IIPEACTABICHUE O KOPPEIALNN CIyYalHbIX BEJIUYUH, O JTMHEHHON PETPECCUMN.

B noBcenHeBHO )XU3HM U NPU U3YyUYEHUU JPYTUX TIPEIMETOB:

- OLICHMBATh, CPABHUBAThH U BBIYHCIISATH B IPOCTHIX CIIy4Yasx BEPOSITHOCTH COOBITUH B peaibHOMN
KU3HHU;

- UYWTaTh, CONOCTABJSATh, CPaBHUBATh, MHTEPHPETUPOBATH B MPOCTHIX CIydasX peajbHbIC
JTaHHBIE, TIPE/ICTABJIICHHBIC B BUE TaOUII, TuarpamMmm, rpadukos;

- BBIOUPATH MOAXO/SIINE METO/IBI MPEICTABICHUS U 00paOOTKH JTaHHBIX;

- YMETh pellIaTh HECIOXKHBIE 33/1a4yd Ha NMPUMEHEHUE 3aKOHA OOJBIINX YHCEN B COLMOJIOTHUH,
CTpPaxOBaHUM, 3/IPAaBOOXPAHEHUU, OOECleYeHUH O€30MaCHOCTH HaceJIeHUs] B Ype3BhIYANWHBIX
CUTyalUsIX.



Pasznen 7. TekcToBBIE 321291

Buinycknuk nayuumcs:

- peuaTh HECJIOXHbIE TEKCTOBBIE 3a/1a4M PA3HBIX TUIIOB, PEIlaTh 33Ja4d Pa3HbIX TUIIOB, B TOM
YHCIie 33]]Ja4M MMOBBIIICHHON TPYAHOCTH;

- BBIOMPATh ONTUMAJIBHBIA METOJI PEILICHUS 3a/1a4, pACCMaTPpHUBasl pa3IMUHbIE METOMbL;

aHAJIM3UPOBATh YCIOBUE 3a/layd, CTPOUTh A €€ pelIeHHs MaTeMaTHYeCKYyl0 MOJIENb,
IPOBOAUTH JI0KA3aTeNbHbIE PACCYKICHUS;

- MOHUMATh M HCIIOJNB30BaTh MJISl PEUICHUs 3a1ayd WH(OpMAIMIO, TPEICTaBICHHYIO B BHUJE
TEKCTOBOM M CUMBOJIbHOM 3aIlUCH, CXEM, TaOJIuUL, IUarpamMm, rpauKoB, pUCYHKOB;

- IEHCTBOBATH MO aJTOPUTMY, COJEPKAIIEMYCsl B YCIIOBUHU 3a/1a4H;

- UCTIOJIH30BATh JIOTHUECKHUE PACCYXKIACHUS MPU PEIICHUU 3a/1a4H;

- pabotaTh ¢ U30OBITOYHBIMU YCIOBUSIMU, BbIOMpas M3 Bced HMHQPOpPMALMU JIAHHBIE,
HEOOXOUMBIE JIJIsl pEeLLIEHUS 3a]a4H;

- OCYILIECTBIISITh HECIOXKHBIN Mepedop BO3MOKHBIX pelICHUH, BRIOUpas U3 HUX ONTUMAaJIbHOE
10 KpUTEPHSIM, CPOPMYITUPOBAHHBIM B YCIIOBUU;

- aHAJIM3UPOBATh U MHTEPIPETUPOBATH MOJYUYECHHbIE PEIICHUS B KOHTEKCTE YCJIOBHS 3aJayH,
BBIOMpATH pellieHus], He MPOTHUBOPEYAINe KOHTEKCTY;

- pemiath 3a/1a4u Ha pacy€T CTOMMOCTH MOKYIOK, YCIYT, MOE3/I0K U T. IL.;

- pemath HECIOXHbIE 3aJauyM, CBA3aHHBIE C JOJIEBBIM YYacTHEM BO BiaJ€HUU (UPMOI,
NPENpPUATHEM, HEABIKUMOCTHIO;

- pemaTh 3a/la4yd Ha MPOCThIE MPOIEHTHI (CUCTEMBbI CKHUIOK, KOMHUCCHUU) W Ha BBIYHCIICHUE
CJIOXHBIX TIPOIIEHTOB B Pa3JIMYHBIX CXEMaX BKJIAJIOB, KPEUTOB M UIOTEK;

- pewaTh MPAaKTUYECKHUE 3a7aud, TPeOYIOIIME MCIOIb30BAaHUS OTPHULATENBHBIX YHCEN: Ha
ONpeNeICHUE TEeMIIepaTyphl, IIOJIOKCHUST Ha BPEMEHHOH ocu (1m0 Hamed 3psl U 1OCIe),
TTyOHHBI/BBICOTBI, HA JBIKCHHE JICHS)KHBIX CPEJICTB (MMPUX0J1/pacxoa) U T. 11.;

- HCIIOJIb30BaTh MOHATUE MaclITada JUisl HaXOKJAEHUS pacCTOSIHUM U JJIMH Ha KapTax, MjaHax
MECTHOCTH, TUIAHAaX MOMEIEHUH, BRIKPOHKaX, IpHU paboTe Ha KOMIBIOTEPE U T. II.

Tonyuum 603M0OACHOCMb HAYUUMBCA:

- pemarb 3amaud, TpeOyrompe mnepedopa BapuUAHTOB, MPOBEPKH YCIOBUH, BBIOOpa
ONTUMAJILHOTO PE3yJIbTaTa;

- QHAJTU3UPOBATh U MHTEPIPETUPOBATH PE3yJIbTaThl B KOHTEKCTE YCIIOBHS 3ajlaud, BHIOMpPAThH
peleHusl, He IPOTUBOPeYaIIne KOHTEKCTY;

- MEpPEeBOJIUTh NPU PEIICHUU 3aJayi WH(OpMAIUIO0 U3 OJHON (OpPMBI B IPYTyr0, UCHOJb3YS
pU HEOOXOAUMOCTHU CXEMBbI, TaOIHIIbI, TPAUKH, TUATPAMMBI.

Pa3nen 8. UcTtopusi U MeTOAbl MATEMATUHKH

Buinycknux nayuumcs:

- ONHUCHIBATH OTACJBHBIC BBIJAKOIIMECS PE3YJIbTAThl, IOJYYEHHBIE B XOJE PAa3BUTHUSA
MaTeMaTHUKU KaK HAyKH;

- 3HaTh NMPUMEPHI MATEMATHUYECKUX OTKPBHITUH M MX aBTOPOB B CBA3UM C OTCUECTBEHHOW M
BCEMHUPHOM MCTOPHEN; MPEACTABIATh BKJIAJ BBIIAIOIIUXCS MAaTEMAaTUKOB B Pa3BUTHE MATEMATUKU H
WHBIX HAyYHBIX 00JIacTel;

- HIOHUMATh POJIb MATEMATUKH B pa3BUTUH Poccuu.

Tlonyuum 603MOMCHOCb HAYYUMBCA:

- TIPUMEHATH W3BECTHBIE METOAbl TMpPHU PELIICHHH CTAaHAAPTHBIX W HECTAaHIAPTHBIX
MaTeMaTUYECKUX 3aJay; HCIOJIb30BaTh OCHOBHBIE METOJBI  JIOKA3aTENbCTBA, IPOBOIAUTH
JI0KA3aTeJIbCTBO U BBIMOJIHATH OMPOBEPKEHUE;

- 3amMeyaTh M XapaKTepU30BaTh MATEMAaTHYECKHE 3aKOHOMEPHOCTH B OKpYKarollei
JICUCTBUTEIIBHOCTH U HA UX OCHOBE XapaKTEPU30BaTh KPACOTY U COBEPIIEHCTBO OKPYkKAOIIETO MUPA,
a TaK)Ke MPOU3BENCHUN UCKYCCTBA;



- IIPHUMCHATHb HpOCTGfIIHPIEE MporpaMMHBIC CpCACTBA W JBJICKTPOHHO-KOMMYHHKAIIMOHHBIC
CUCTCMBI IPpHU PCHICHUNU MAaTCMAaTUYCCKUX 3aj1a4.

Monyas «I'eomerpus»

Pa3znen 9. I'eomeTpus

Buinycknuk nayuumcs:

— OMepUpOBaTh MOHATHUAMM: TOYKA, MpsiMas, IUIOCKOCTh, MapajUIeIbHOCTh U
NEPIEHIUKYIISIPHOCTD MPSIMBIX U TIOCKOCTEHH;

— pacro3HaBaTh OCHOBHbIE€ BUIbl MHOIOTPAHHUKOB (IIpHU3Ma, MUpaMuaa, IpsIMOYTOJIbHBIN
napajuienienumnes;, Kyd) u Ten BpaiieHus (KOHYC, IUIMHJIpP, cdepa U Iap), BIaAeTh CTaHIAPTHON
KJaccuuKalue MpocTPpaHCTBEHHBIX QUTYP (MMPAMUIbI, TPU3IMBI, TAPAIIIICIICTIUIIC IBI);

— n300paxkaTh M3ydaeMmble (UIYpbl OT PYKH U C NPUMEHEHUEM MPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB;

— nenath (BBIHOCHBIC) TUIOCKUE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI
CBEpXY, cOOKY, CHU3Y; CTPOUTH CEYEHUSI MHOTOTPAaHHUKOB;

— U3BJIEKATD, MHTEPIPETUPOBATH u npeoOpa3oBbIBATH UH(pOpPMaLINIO 0
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX PUTYpaX, MPEICTABICHHYIO Ha YepTeKax U pUCYHKaX;

— OTMKCHIBATh B3aMMHOE PACIIONIOKEHUE MIPSIMBIX U TNIOCKOCTEH B MPOCTPAHCTBE;

— npuMeHsITh TeopeMy Iludaropa mnpu BBIYHCIEHHH 3JEMEHTOB CTEPEOMETPHUUECKHX
duryp;

— HAaXOJUTh OOBEMBI W TUIOMIAAM TOBEPXHOCTEH MPOCTEHIIMX MHOTOTPAaHHUKOB, Tell
BpAIllCHUs, TEOMETPUUECKUX TEJ C MPUMEHEHUEM (HOPMYII.

Tonyuum 6o3modxcHOCMb HAYYUMbCA:

—  BBIYHCIATH PACCTOSHUS U YTl B TPOCTPAHCTBE;

—  TPUMEHTh reoMeTpuueckue (PaxkThl Ui pEHIeHHs 3aa4, MPEIoIaraloiux HeCKOIbKO
IaroB peleHus], €ClIi YCIOBUS MPUMEHEHUS 3aJ]aHbl B IBHOU (hopMme;

—  pemaTh 3aJaud Ha HaXOXJCHHE TEeOMETPUYECKHX BEIUYMH [0 o0pa3lam Hiu
AIrOpUTMaM;

—  (dopmynupoBaTh CBOMCTBA U MPU3HAKU QUTYD;

—  JI0Ka3bIBaTh T€OMETPUYECKHUE YTBEPKICHUSI.

B noBceaHeBHOM KU3HM ¥ MIPU U3YYEHUHU APYTUX NMPeIMETOB:

—  COOTHOCHTH aOCTpaKkTHbIE TEOMETPHUYECKHE TOHATHUS U (aKThl C pealbHbBIMU
YKU3HCHHBIMU O0BEKTAMHU U CUTYaIIUSIMH,

—  HCIOJIb30BaTh CBOMCTBa MPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (UTYp JUIsl pelieHus
TUTIOBBIX 3a]1a4 MPAKTUYECKOTO COJICP KAHMUS,;

—  COOTHOCHWTb IUIOIIAN MIOBEPXHOCTEH TEJ OJMHAKOBOM (POPMBI Pa3IMYHOTO pa3Mepa;

—  COOTHOCHUTb 00BEMBI COCYZ0B OJMHAKOBOW (POPMBI pa3IUYHOIO pa3Mepa;

—  omeHWBaTh (OPMY NPABHIBHOTO MHOTOTPAaHHUKA IIOCJIE€ CIHJIOB, CPEe30B WU T. TI.
(ompenensiTh KOJIMYECTBO BEPIIUH, pEOEp U IpaHel MOYyIeHHBIX MHOTOTPaHHUKOB);

—  HCIOJIb30BaTh CBOMCTBA reOMETpPUYECKUX (GUTYp IS pelIeHUs 3a/Jad MPaKTUYeCKOTo
XapakTepa U 3aj7ia4 U3 Ipyrux odiacreid 3HaHUM.

Pasnen 10. BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Buinycknuxk nayuumcs:

- OmepupoBaTh MOHSATUSMHU: JEKApPTOBbI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOpP, MOJIYJb
BEKTOpA, PABEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOpAa, YIroJd MEXAY BEKTOpaMHU, CKAJSIPHOE
IPOU3BEAECHUE BEKTOPOB, KOJUTMHEAPHBIE U KOMILIAHAPHBIE BEKTOPBI.

Tonyuum 603M0OAHCHOCMb HAYUUMBCA:

- HAXOJUTh KOOPJWHATHI BEPIIMH Ky0a M HPSIMOYTOJBHOTO Mapajlieienuresia, pacCTOSHHE
MEXTY IBYMS TOUKAMHU;

- HaxoJUThb CyMMY BEKTOPOB M IIPOM3BEACHHME BEKTOpA HAa YHUCIIO, YroJl MEXIY BEKTOpamH,



CKaJISIPHOE MTPOMU3BEJCHHE, PACKIIABIBATH BEKTOP IO ABYM HEKOJUIMHEAPHBIM BEKTOPAM;

- 3aJ1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOUM CUCTEME KOOPAMHAT;

- pemaTh MPOCTEHIIKe 3aJa4l BBEICHUEM BEKTOPHOTO Oa3uca.

Pazgea 11. UcTtopust 1 MeTOABI MATEMAaTHKHU

Buinycknux nayuumcs:

— ONKMCHIBaTh OTAEIBHBIC BBIIAIOIINECS PE3YJbTaThl, MOJYYEHHBIE B XOJE PAa3BUTHUA
MaTeMaTUKH KaK HayKU;

— 3HaTh MPUMEPHl MATEMATUYECKUX OTKPHITUH U MX aBTOPOB B CBSI3M C OTEYECTBEHHOHU U
BCEMUPHOM HCTOPHEN; MPEACTABIATH BKJIAJ BBIJTAIOIIMXCA MAaTEMAaTUKOB B PAa3BUTHUE MAaTEMAaTUKU H
HWHBIX HAYYHBIX 00J1acTeH.

Tlonyuum 603MOMCHOCb HAYYUMBCA:

— MMOHUMATh POJIb MAaTEMATUKU B pa3BuTun Poccuu;

— MPUMEHATh W3BECTHBIE METOJbl MPU PEUICHUHW CTAaHAAPTHBIX W HECTaHIAPTHBIX
MaTeMaTUYeCKUX 3aJlay; MCIOJIb30BaTh OCHOBHBIE METOJBI  JIOKa3aTelIbCTBa, IPOBOIUTH
JI0KA3aTeJIbCTBO U BBIMIOJIHATH OMPOBEPIKEHUE;

— 3aMeuaTh W XapaKTEpHU30BATh MATEMATHYECKHE 3aKOHOMEPHOCTH B OKPYKAIOIIEH
JIEUCTBUTEIBHOCTH U Ha X OCHOBE XapaKTEpPU30BaTh KPACOTY U COBEPIIIEHCTBO OKPY>KAIOIIETO MHUPA,
a TaK)Ke MPOU3BEJICHUIN UCKYCCTBA;

— MPUMEHSATh MPOCTEUIINE MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIMOHHBIE
CHCTEMBI IPU PEIIEHUHA MATEMATUYECKUX 3a/1a4.

Conep:xxanue yueOHOIro npeamera
Moayb «AJredpa 1 HaYaJIa MATEMATHYECKOI0 AHAJIN32»

Pasngen 1. DiieMmeHTHI TEOPHH MHOKECTB H MATEMaTHYeCKOM JTOTUKH

IlonsiTue MHOXecTBa. XapaKTEPUCTUUYECKOE CBOMCTBO, OJJIEMEHT MHOXECTBA, IyCTOE,
KOHEeuHoe, OeckoHeuyHoe MHOkecTBa. CriocoOwl 3amanHuss MHOKecTB. [lonMHokecTBO. OTHOIIEHUS
IIPUHA/UIE)KHOCTH, BKJIIOUYEHMS, paBeHCTBA. Onepanuy HaJ MHOXKECTBAMHM, HUX WIIIOCTPALUHA C
MOMOUIBI0 KpyroB Ditnepa. CuE€THbIE U HECYETHBIE MHOKECTBA.

HcTuHHBIE M JIOXKHBIE BBICKa3blBaHUS (YTBEP)KIEHUS), ONEpalUU HaJ BbICKA3bIBAaHUSIMMU.
KBaHTOpBI CylllecCTBOBaHUS U BCEOOIIHOCTH. ANreOpa BbICKa3bIBaHUM.

3akoHbl JIOTMKA. OCHOBHBIE JIOTMYECKME IpaBwia. PemieHne JOrm4yeckux 3amad ¢
UCII0JIb30BaHUEM KPYTroB Dilnepa.

Ymozaxmouenusi. O60CHOBaHME M JI0Ka3aTelnbcTBO B MaTemaruke. Onpenenenus. TeopeMsl.
Buner  pokazatenbcTB.  Maremaruueckass UHAYKIMS.  YTBEpXKIEHUS: 00OpaTHOE JaHHOMY,
POTUBOMOJIOKHOE, 00paTHOE MPOTHUBOMONOKHOMY. [Ipu3Hak M CBOICTBO, HEOOXOOUMBIE U
JIOCTAaTOYHBIE YCIIOBHS.

Pa3nea 2. YUncisia u BbIpaxeHust

MHoOXecTBa HaTypaJIbHBIX, LEJbIX, PAlMOHAIbHBIX, JEUCTBUTEIBHBIX YHUCEN. MHOXECTBO
KOMIUIEKCHBIX 4ucen. J[eHCTBUSA ¢ KOMIUIEKCHBIMH 4YMCIIaMU. KOMIUIEKCHO CONpsKEHHBIE YHCIIA.
Monynb 1 aprymMeHT ymcina. Tpuronomerpuieckast popma KOMIUIEKCHOTO YKCIIA.

Pannannas mepa yria. TpuroHomerpudeckas OKpYKHOCTb. CHHYC, KOCHUHYC, TaHI€HC W
KOTaHTeHC uncia. TpuroHoMmerpuueckue (GopmMyibl IPUBEACHUS U CIOKEHUS, (OPMYIIbI JBOIHHOTO U
noJoBUHHOTO yrina. [IpeoOpazoBanue CyMMbl U Pa3sHOCTH TPUTOHOMETPHUYECKHX (DYHKIUN B
IPOM3BEJICHUE U 00paTHbIE IPE0OpPa30BaAHMUSL.

CreneHb ¢ JefCTBUTENBHBIM ITOKa3aTesaeM, cBoiicTBa crenenu. Yuco e. Jlorapugm, cBoiicta
norapupma. JlecATHUHBII W HaTypaidbHBIA Jorapudmel. ToOXXIECTBEHHbIE MpeoOpa3oBaHUS
TPUTOHOMETPUUECKUX, JTOTapUPMUUECKHX,

CTETIIEHHBIX U UPPALMOHAJIbHBIX BBIPAKEHUM.



Metoa MareMaTU4eCKOW UHIYKIHH.

OcHoBHast Teopema apudmernku. Ocratku u cpaBHeHus. Anroputm EBkmuma. Kuraiickas
TeopeMa 00 ocraTkax. Manas teopema depma. CucTeMbl CUHCIEHUS, OTIUYHBIE OT JECATUUHBIX.
OyHKUMS DUIepa, YACIO U CyMMa JIeUTeNel HaTypaJIbHOTO YHCIA.

OcHoBHass  Teopema  anrebOpol.  [lpuBoaumble W HENPUBOAMMBIE  MHOTIOWIEHBI.
CummMerpudeckue MHOrousIeHsbl. Lleaounciennsle 1 11e103HaYHble MHOTOUJICHBI.

Pa3gen 3. YpaBHeHUS U HEpaBeHCTBA

VYpaBHeHUe, ABISIOLIEECS CIEACTBUEM JPYroro ypaBHEHUsS;, YPaBHEHHMs, PAaBHOCUJIbHBIE Ha
MHO’KECTBE, PAaBHOCHJIbHBIE PE0OpPa30BaHUs YPAaBHEHUIA.

Tpuronomerpuueckue, MokasaTelbHbIe, JIOrapupMUUEcKre U UppalMoHaIbHbIE YpaBHEHUS U
HEpaBeHCTBA. TUIbI ypaBHEHUM. PellieHne ypaBHEHNN U HEPABEHCTB.

MeTto1 MHTEPBAJIOB 171l pEeLIEHUs] HEpaBEeHCTB. ['paduueckre METOIbl pEIICHHs YPaBHEHUH U
HEpaBEHCTB. PenieHne ypaBHEHUN U HEPABEHCTB, COJAEPKAIINX IEPEMEHHYIO 0]l 3HAKOM MOIYJIS.

CuctemMbl TPUTOHOMETPUYECKHUX, IOKA3aTEJIbHBIX, JIOTAPU(PMHUUECKUX U HUPPALOHAIBHBIX
ypaBHeHuil.  CucTteMbl  TPUTOHOMETPUYECKUX,  IOKa3aTeJIbHBIX,  JIOTAPUPMHUUECKUX U
UPPALMOHAIBHBIX HEPABEHCTB.

VYpaBHEHMS, CUCTEMBI YpaBHEHUH ¢ apaMeTrpamu. HepaBeHCTBa ¢ mapamMeTpaMy.

Pemienne ypaBHeHUl CTENEHM BbIllIE BTOPOU crnennaibHbiX BUI0B. Dopmynsl Buera. Teopema
besy. /lnodantoBsl ypaBHeHus. Pemenne ypaBHeHUN B KOMIUIEKCHBIX YHCTIaX.

HepasenctBa o cpennux. HepaBenctso bepuymim.

Pasznen 4. @Pynkuun

OyHkus U e€ CBOMCTBA; HYIM (QYHKIHUU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTb.
HaubGonpmee n Haumenslnee 3HaueHus QyHkuuu. llepmoanueckas GyHKuus M €€ HAaMMEHBLIUHN
nepuoj. YéTHbie u HedETHBIE PYyHKIUU. DYHKIMU «IpoOHAs YacTh YHCIa» y = {X} M «1eias 4acTh
yrcna» y = [x]. Bzaumnao obpatabie Gynkuuu. ['paduku B3auMHO OOpaTHBIX (PYHKITHIA.

Tpuronomerpuyeckre (YHKIUH YUCIOBOIO apryMeHTa Y = COS X, Y =Sin X, y =tg X, y = ctg
x. CBoiicTBa 1 rpaduku TpuroHomeTpuyeckux GyHkuuid. OOpaTHble TPUTOHOMETPUYECKHE PYHKITUH,
UX TJIaBHBIE 3HAYEHUs, CBOMCTBA U IPaPUKH.

CrenenHasi, moka3areiabHasi, Jorapupmuyeckas pyHKIIMH, UX CBOWCTBA U TpaduKu.

[IpeoOpazoBanusi rpadukoB (YHKIUN: CIABUT, YMHOXEHHE Ha YHCIO, CHMMETpHs
OTHOCUTEJIBHO KOOPJMHATHBIX OCEH U Havajia KOOpAUHAT.

Paspen 5. DiieMeHTBI MATEMATHYECKOI0 aHAJIN3A

beckoHeuHo Masble M OECKOHEYHO OobIlIMe YHCIOBBIE TMocieAoBareabHocTH. llpenen
YHCIJIOBOM MOcie10BaTelbHOCTU. beckoHeuHO yObIBaroIias reoMeTpuieckast Iporpeccusi.

[Tonsitne mnpenena ¢yHkiuu B Touke. llonstne mnpenena QyHKIUM B OCCKOHEYHOCTH.
AcumnroTsl rpaduka ¢pyHkiud. HempepsIBHOCTD (QyHKITUH.

CaolicTBa HenpepbIBHBIX (hyHKUIKNA. Teopema Beliepiirpacca i1 HenpephIBHBIX (YyHKIUH.

Huddepenmmpyemocts ¢ynknuu. [IponsBognas ¢pynkuun B Touke. KacarenpHas k rpaduky
¢ynkuuu. ['eomerpuueckuii 1 (GU3NUECKUd CMBICIT MPoU3BOAHOW. [IprMeHeHue NpPOM3BOAHON B
¢uszuke. [IponsBoansie anemMenTapHbix GyHkuuid. [Ipasuna quddepenuupoBanus.

Bropast mpousBoaHas, €€ reomMeTpuyeckuid W (PuU3NYECKUU CMBICH. TOUKM 3KCTpeMyma
(MakcuMyma W MuUHUMYyMa). VccnemoBaHue 5SIEMEHTApPHBIX (PYHKIMHA Ha TOYKH DKCTpEMyMa,
HanOoJIblIlee ¥ HaMMEHBIIIEe 3HAUCHHUS C MOMOIUIbI0 npou3BoaHOoN. [locTpoenne rpadukoB GyHKINN
C IMOMOUIBIO NPOU3BOAHBIX. [IprMeHeHHEe NpPOM3BOJHOM MpU PEIIEHWH NPUKIAJAHBIX 3a]ad Ha
MaKCHUMYM U MUHUMYM.

IlepBooOpa3nas. Heomnpenenénnelii unTerpan. IlepBooOpasHble 3iieMEHTAapHBIX (QYHKIUI.
[Tnomane xkpuBonuHEHON Tpanenuu. @opmyna Herorona— Jleitoauna. OnpenenéHHbIii HHTErpall.
Brruncnenue mionianei miockux Guryp u o0EMOB Tell BpallleHUs ¢ TOMOIIBI0 HHTErpaa.

Juddepennmanbaeie ypaBHEHHUS TIEPBOTO U BTOPOTO MOPSIKA.



Pa3znen 6. CTaTucTHKA U TeOPUS BEPOATHOCTEN, JJIOTUKA U KOMOMHATOPHKA

[IpaBuno npousBenenus B komonHatopuke. Coenunenus: 6e3 nmopropeHuil. CoyeTaHuss U Ux
cBoiictBa. bunom Hpiorona. Coeaunenuss ¢ mnoBTOpeHUsMH. BepositHOoCcTh coObiTua. Cymma
BEPOSTHOCTEH HECOBMECTHBIX COOBITUH.

[IpotuBOonONIOKHBIE  COOBITHS.  YCIOBHas  BEpOsATHOCTh.  HeszaBucumble  cOOBITHS.
[IpousBenenrie BepOSITHOCTEH HE3aBUCUMBIX coObITui. ®Dopmyna bepnymnu. ®opmyna mnomaHOM
BeposTHOCcTH. Dopmyiia baieca.

BeposiTHOCTHOE TPOCTPaHCTBO. AKCMOMBI TEOPUN BEPOSTHOCTEN.

JIuCKpeTHbIE Cily4ailHble BEIWYMHBI M UX pacnpenencHus. COBMECTHbIE pacHpeeCHHUs.
Pacnipenenenue cymMmbl M NpPOU3BEACHUS HE3aBUCHUMBIX CIIy4alHBIX BEIMYMH. MaremaTuueckoe
OXXKHMJIAaHWE WU JUCIEpPCUsl CIy4yalHOW BEJIMYMHBI. MaTeMaTH4YeCcKOe OXXKHIAHUE W TUCIEPCUS CYMMBI
CIy4YallHbIX BEIWYWH. buHapHas ciydailHas Benu4yuHA, pacnpeneineHue bepnymmm. ['eomeTpuyeckoe
pacnpenenenue. buHoMuanbHOE pacnpeeNeHle U ero CBOMCTBa.

HenpepriBHble ciyualinble BenWuuHbL. [1MOTHOCTH BeposTHOCTU. DyHKUMS paclpeaesiCHUs.
PaBHOMepHOE pactipeneneHue.

Hopmanbnoe pacnpeaenenue. @ynkuus Jlamnaca. [lapameTpsl HOpMAJIBHOTO PaCIpPEICIICHUS.
[Tpumepbl cnydallHBIX BEJIWYMH, MOJYMHEHHBIX HOPMAJbHOMY 3aKOHY (MOTPEIIHOCTh W3MEPEHUI,
pPOCT UeloBeKa).

3aKkoH 6osbIIMX yucesl. BoIOOpOUHBI METO U3MEPEHHS BEPOSTHOCTEM.

Ponp 3akona 60IBIIIMX YKCEN B HAYKE, PUPOJIE U OOIIECTBE.

Koppensitust AByx ciy4aitHbix BenuuuH. [loHsTHE 0 KO3 PUITUEHTE KOPPETSIIH.

Craructuueckas runore3a. Cratuctuueckue kpurepur. CraTUCTHUYECKass 3HAYUMOCTb.
[IpoBepka MpOCTENIINX TUIIOTES.

OcHoBHbBIE TTOHATHS TEOPUH TpadoB.

Pasnen 7. TexkcroBble 3agaun

— Pemath Hecno)kHbIE TEKCTOBbIE 33J]a4M Pa3HbIX TUIOB, pelIaTh 3aJa4d PAa3HbIX THUIIOB,
B TOM YHCJIE 33/1a4¥ TIOBBIIIEHHOW TPYIHOCTH;

— BBIOMpATH ONTUMAJILHBIN METOJ pEIICHHS 3a7]a41, PaCCMAaTPUBast Pa3IUIHbIE METO/IBI,

— aHAIM3UPOBATh YCIIOBUE 3aJlay, CTPOUTH ISl €€ PEIICHUs] MaTeMaTHYECKYI0 MOJIENb,
IPOBOAUTH JI0KA3aTEIbHbIE PACCYKICHUS;

— MOHUMATh M HWCIOJIb30BaTh IS PEUICHUS 3aJaud WH(OpMAIMIO, MPEACTABICHHYIO B
BU/JIE TEKCTOBOW U CUMBOJIBHOM 3aIHUCH, CXEM, TaOJIHII, JUarpamm, rpad)ukoB, pUCYHKOB;

— JEHCTBOBATH M0 AITOPUTMY, COAEPIKAIIEMYCs B YCIOBUHU 33/1a4U;

— HCIIOJIb30BATh JIOTUYECKUE PACCYKACHUS NIPU PEILICHUH 33]1a4H;

— paboTaTh ¢ HM30BITOYHBIMU YCJIOBHSIMH, BbIOWpas W3 Bcell uH(OpMamu JaHHBIC,
HEOOXOIUMBIE JIJISl PEIICHUS 3a]1a4H;

— OCYUIECTBIISITh HECIIOKHBIA IMepedop BO3MOXKHBIX pELIEHUH, BbIOMpas W3 HHUX
ONITUMAJILHOE 110 KPUTEPUSIM, C(HOPMYITUPOBAHHBIM B YCIOBUHY;

— aHAIM3UPOBATh U HMHTEPHPETUPOBATH MOJYYECHHbIC PEIICHHS] B KOHTEKCTE YCIIOBHS
3a/1ay¥, BBIOUPATH PEIICHUS], HE TPOTUBOPEUALE KOHTEKCTY;

— pemarhb 3a/1a4u Ha pacy€T CTOMMOCTH MOKYIOK, YCIYT, MOE3/10K U T. 11.;

— peliaTh HECIOXKHBIE 33/1a4, CBS3aHHBIC C JIOJIEBBIM YYacTHEM BO BIAJCHUH (HUPMOIA,
NpeANpUITUEM, HEABUKUMOCTHIO;

- pemiarth 3a/1a4u Ha MPOCThIE MPOLEHTHI (CUCTEMbI CKMI0K, KOMUCCHU) U Ha BBIYUCIICHUE

CJIOKHBIX MPOIEHTOB B PA3JIMUHBIX CXeMaX BKJIAJ0B, KPEAUTOB U UIIOTEK;

- pewaTth MPaKTUYECKHUE 3a7aud, TPeOYIOIME MCIOIb30BaHUs OTPULATENIbHBIX YHCEN: Ha

olpejielieHne TEeMIEpaTypbl, MOJOKEHUsS Ha BPEeMEHHOW OcH (0 Hamieil 3pbsl U mocie),

TJTyOUHBI/BBICOTHI, HA ABMYKEHUE JICHEIKHBIX CPEJICTB (IMIPUXO0]/pacxo) U T. 11.;

- WCIIOJIB30BATh MOHSATUE MAacmITada JUisi HAXOXKICHUSI PACCTOSIHUM M JJIMH Ha KapTax, IiaHax

MECTHOCTH, TUTAHAX IMOMEIIEHUH, BRIKPOHKAX, MPU paboTe Ha KOMIBIOTEPE U T. T,



- pewmarb 3agauu, TpeOyoommue mepedopa BapUAHTOB, IPOBEPKU YCIOBUl, BbIOOpa

ONTUMAJILHOTO Pe3yJIbTaTa;

- AQHAJIU3UPOBATh U MHTEPIPETUPOBATH PE3YJIbTaThl B KOHTEKCTE YCJIOBMS 3aJayH, BHIOMpPAThH

peleHus], He IPOTUBOpeYalle KOHTEKCTY;

- MEPEBOJIUTh IPU PEIICHUU 3aJa4ul MH(OpMAIMI0 U3 OJHON (OpPMBI B APYryr0, UCHOJIbB3YS

IIPU HEOOXOAMMOCTHU CXEMBbI, TAOIUIIbI, TPA(UKH, TUATPAMMBI.

Pazgea 8. UcTopusi 1 MeTOABI MATEMATUKHU

— OnuceiBaTh OTAEIBHBIE BBIJAIOLINECS PE3YJbTaThl, MOJTYYEHHbIE B XOJI€ Pa3BUTHUS
MaTEeMaTHKU KaK HAYKH;

— 3HATh MPUMEPhl MATEMAaTUYECKUX OTKPBITHM M UX aBTOPOB B CBSI3U C OT€YECTBEHHOU U
BCEMHUPHOM HCTOpUEH; MPeACTaBIsATh BKJIa] BBIAIOIUXCS MAaTEMAaTUKOB B pa3BUTHE MaT€MaTUKU U
MHBIX HAy4YHBIX 00JacTel;

— NOHMMATh POJIb MaTEMAaTUKH B pa3BuTHH Poccuu;

— OPUMEHSATh M3BECTHBIE METOJAbl IPU pEIHICHWH CTAaHJApTHBIX M HECTaHIAPTHBIX
MaTeMaTUYeCKUX  3a/ay; HCIOJb30BaTh OCHOBHBIE METOABl  JIOKa3aTeNIbCTBA, IPOBOAUTH
JT0Ka3aTeIbCTBO U BBINOJHATH OIPOBEPKEHHUE;

— 3aMe4yaTh W XapaKTepHU30BaTh MaTEeMaTHUYECKHE 3aKOHOMEPHOCTH B OKpY’Karolleu
NeMCTBUTENBHOCTH U HA X OCHOBE XapaKTepHU30BaTh KPACOTY U COBEPIIEHCTBO OKPY’KAIOLIEr0 MHpa,
a TaKKe MPOU3BEICHUIN UCKYCCTBA;

— OPUMEHSTh MPOCTEUIINE MPOTrpaMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE
CUCTEMBI NP PEIICHNH MaTeMaTHUYEeCKUX 3aa4.

Monyab «I'eomerpus»

Pazgen 9. I'eomeTpus

OcCHOBHBIE NOHSATHSI T€OMETPUU B MPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU M CIEACTBUS W3
Hux. llonarue o0 akcmomaruueckoM wmetoje. IlocTpoeHue ceyeHUl MHOTOTPAHHMKOB METOJO0M
cnenos. LlenTpanbHoe npoexktupoBanue. [loctpoeHne ceueHnii MHOrOrpaHHUKOB METOJIOM

MIPOEKITUH.

CkpeuBaromuecss MNpsMbIE B IPOCTPAHCTBE. YTol Mexay HHUMH. Teopembl o
[ApaJUICTBHOCTH MPSMBIX M IUIOCKOCTEM B mpocTpaHcTBe. [lapamienbHoe NPOEKTHUPOBAHHE U
u3zo0pakenue guryp. I'eomerpuueckue Mecta TOYEK B IPOCTPAHCTBE.

[leprieHAMKYISAPHOCTH MPSAMOM U TIIOCKOCTH. OpTOTOHAIBHOE MTPOEKTUpOoBaHue. HakioHHbIE
u npoekuuu. Teopema o Tpéx nepneHAMKyIspax. PaccrosHus mexny Qurypamu B MpOCTPaHCTBE.
OO06muit nepneHANKYISP ABYX CKPEIIMBAIOIIUXCS MPSAMBIX. METOIbI HaXO0XKACHUSI PACCTOSTHUNA MEXTY
CKPELIMBAIOLIIUMUCS NIPSIMBIMH.

Yrnsl B mpoctpaHcTBe. IlepneHauKyisspHbIE IMIIOCKOCTU. TpPEXTpaHHBIM M MHOIOI'PAaHHBIN
yribl. CBOICTBA IUIOCKMX YIJOB MHOTOTpaHHOro yria. CBONCTBA IUIOCKMX W JABYTPAaHHBIX YIJIOB
TPEXTPAaHHOTIO yria. TeopeMsl KOCHHYCOB U CHHYCOB U1l TPEXTPAHHOTO yIJa.

Bunsl  MHororpanHukoB. IIpaBuibHble MHOrorpaHHukd. Pa3BEpTKM MHOTOrpaHHUKA.
Kpatvailmime mnyTd Ha TMOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa. [[BOWCTBEHHOCTH
IPaBUJIbHBIX MHOTOI'PaHHUKOB.

[Tpusma. ITapannenenunexn. CpolictBa napamienenunena. [IpsaMoyroapHelil napaaienenumnen.
Haxnonnsle npusmsl. [Inomans oproroHansHON npoekuuu. [lepneHauKysaspHoe ceueHre IPU3MBI.

[Iupamuga. Buasl nupamua. OneMEHTbl NpaBUIbHOM nupaMmunbl. Ilupamunaer ¢
pPaBHOHAKJIOHEHHBIMM pEOpaMM M TpaHSIMHM, HX OCHOBHBIE CBOMCTBa. Buabl TeTpasapos.
OpToueHTpuUeCcKUil TeTpa’Ap, KapKacHbI TeTpa’ap, paBHOTpaHHbIM TeTpasap. IlpsMoyrosbHbII
TeTpa’ap. Meauansl 1 6uMenuaHsl TeTpa’pa. JloctpanBanue TeTpa3ipa 10 napasuienenumnesa.

Tena BpameHus:: IWIMHAP, KOHYC, map u cgepa. CeueHus IIMHApPA, KOHyca U IIapa.
[[TapoBoii cerMeHT, 1IapOBOIl CJIOM, MIAPOBOM CeKTOp (KOHYC). Yceu€HHas MupaMujia U yCeUEHHbIN
KOHYC.



KacarenabHble ipsiMble M TUIOCKOCTH. Brimcanubie u onrcannubie cdepol. Kacarommuecs cdepsl.
KomOunanuu ten Bpaienus. nemMeHTsl chepudeckoi reometpun. Konndeckue ceueHus.

[lnomann NOBEpXHOCTEW MHOTOTpaHHUKOB. Pa3BépTka muiauHApa U KoHyca. [limomans
MOBEPXHOCTH LMIUHApPa U KoHyca. [lmomane cdepwl. Ilmomans chepudeckoro mosica. OOBEM
IIApOBOTO CJIOSI.

[Tonstne o0bEmMa. OOBEMBI MHOTOrpaHHUKOB. OOBEMBI TeNl BpalleHUus. AKCHOMBI 00BbEMA.
BriBoa ¢hopmyn 00EMOB MPSMOYTOJIBHOTO Mapajuiefenuneaa, Npru3Mbl U upamMuabl. opmyssl s
HaxoxaeHus: o0béMa Terpadipa. Teopembl 00 oTHOmIEHUAX 00bEMOB. [IpuiokeHuss MHTErpaia K
BBIYHCIICHUIO 00BEMOB U TIOBEPXHOCTEH TEJ BpalCHUS.

KoMOuHamm MHOTOrpaHHUKOB M Ten BpaiueHus. [lomobue B mpoctpancTBe. OTHOLIECHUE
00BEMOB M TUTOMIAZEH TMOBEpXHOCTEH Mom00HBIX ¢uryp. IlpeobpasoBanue mogoOHs, TOMOTETHS.
Pemenue 3a1a4 Ha TUIOCKOCTH C HCIIOJIB30BAHUEM CTEPEOMETPHUECKIX METOJIOB.

JIBUMKEHUS B MPOCTPAHCTBE: MapaJUICIbHBIA IMEPEHOC, CHMMETPHUSI OTHOCHTEIHHO TUIOCKOCTH,
[EHTPaJIbHAS CHMMETPHSI, IOBOPOT OTHOCUTENIBHO MPSIMOH.

HmeTs nipenicTaBIeHrEe 00 aKCHOMATHUYECKOM METOJIE;

BJIQJICTh TIOHATHEM I'€OMETPUUYECKHUE MECTa TOUYCK B MMPOCTPAHCTBE U YMETh MIPUMEHSTh UX JUIS
penieHus 3a1a4;

-yMeTh TPHUMEHITh JJs pEIIeHUs 3aJad CBOWCTBA IJIOCKUX U JBYTPaHHBIX YIJIOB,
TPEXTPAHHOTO yTJja, TEOPEMbl KOCHHYCOB U CHHYCOB ISl TPEXTPAHHOTO YTIJIa;

-BJIAJICTh TIOHATHEM IMEPIEHANKYIIPHOEC CEYCHUE MPU3MBI M YMETh MPHUMEHSTh €r0 IpHU
pElIeHNH 3a/1ay;

-UMETh MPEACTABICHNUE O IBOWCTBEHHOCTH MPABUILHBIX MHOTOI'PAHHUKOB;

-BJIQJICTh TIOHATHSMH I[EHTPAIBHOE M MapaJlIeIbHOS MPOSKTUPOBAHUE W MPUMCHITh MX TPH
MOCTPOCHUH CEYEHU MHOTOTPAaHHMKOB METOJIOM MPOEKIINA;

-IMETh TMPEACTABJICHUE O pa3BEPTKE MHOTOTPAHHHMKA M KpaTyalileM MyTH Ha MOBEPXHOCTHU
MHOTOTPaHHUKA;

-MIMETh MPEACTABICHUE 0 KOHMYECKUX CCUCHHSIX;

UMETh TpEJCTaBlIeHHE O Kacawmuxcs chepax M KOMOMHAIIMM TeJl BpALICHUS U YMETh
MPUMEHSITh UX TIPU PEIICHUH 33/1a4;

-IIPUMEHSATD TP PEIICHUH 3a1a49 (POPMYITy PACCTOSHUS OT TOYKH JO TIIOCKOCTH;

-BJIaJIETh Pa3HBIMU croco0aMu 3aJaHusl MPSMOM ypaBHEHHMSIMH W YMETh MPUMEHSTH MU
pEIlIeHUH 33]1aY;

-IIPUMEHATh TPU PENICHUHM 3aJad W JIOKA3aTeJIhCTBE TEOPEM BEKTOPHBIH METOJ U METOJ
KOOpJIMHAT;

-UMETh  TpeAcTaBlieHHne 00 akcuoMax o0beMa, TPHUMEHATH (GOpMyTbl  00BEMOB
IPSIMOYTOJIFHOTO Tapaslieenueia, TPU3Mbl U UPaAMUJIbI, TETPAdIpa IPH PEIICHUN 3a/1ay;

-IIPUMEHSATH TEOPEMbI 00 OTHOIICHHIX 00bEMOB TIPH PEIICHUH 3a/1a4;

-TIPUMEHATh MHTETpall Ui BBIYUCICHHS OOBEMOB M TIOBEPXHOCTEH Tel BpAICHUS,
BBIUMCIICHUS TUIOIAAH c(heprUecKoro mnosica 1 00bemMa mapoBOro Ciosi;

- UMETh MPEJICTABIICHNE O JIBI)KCHUSAX B MPOCTPAHCTBE: MapaJUICIIbHOM IIEPEHOCE, CHMMETPUN
OTHOCHUTEIIBHO TUIOCKOCTH, IICHTPAIbHOW CUMMETPHH, MOBOPOTE OTHOCHTEIBHO MPSMOM, BUHTOBOMH
CUMMETPHH, YMETh MPUMEHSATH UX TPU PEIICHUU 3a]1a4;

- IMETh MPEJICTABIICHUE O TUIOMIAN OPTOTOHAILHOMN MPOESKIINY;

- UMETh TPEJICTABICHHE O TPEXI'PAHHOM M MHOTOTPAHHOM YIJiE¢ M TPHMEHSTh CBONCTBA
TUTOCKHUX yTJIOB MHOTOTPAHHOTO yTJia MPU PEIICHUHN 3a]1a4;

- UMETh MPEACTABICHUS O IPEOOPa30BAHUH TIOI00WS, TOMOTETHH M YMETh MPUMEHSTh UX MPU
pelIeHnH 3a/1ay;

- YMETh pelaTh 3a7a4i Ha IUIOCKOCTH METOJIJaMU CTEPEOMETPHH;

- YMETh IPUMEHSATH (POPMYITBI 00BEMOB TP PEIICHUH 3a1a4.



Pasnen 10. BekTopbl M1 KOOpAMHATHI B IPOCTPAHCTBE

Bextopel u koopaunatel. CyMMa BEKTOPOB, YMHOXKEHHE BEKTOpa HAa YHMCIO. YTOJI MEXKIY
BekTopamu. CKaJsipHOE IPOU3BEICHHUE.

VYpaBuenue miockocTu. @opmysa pacCTOSHUAS MEXAY TOUkamMu. YpaBHeHue chepol. Dopmyna
PAcCTOSTHUS OT TOUYKH J10 TII0CKOCTH. CrocoOBI 3a1aHus IPSIMON ypaBHEHUSIMH.

Pemenune 3amay U A0Ka3aTENbCTBO TEOPEM C MOMOIIBIO BEKTOPOB M METOAOM KOOPIHMHAT.
DeMEHThI TEOMETPUU Macc.

Haxoauts 00beM napasuienenurnena u TeTpa’apa, 3aJaHHbIX KOOPAUHATAMU CBOUX BEPIIHH;

3a/1aBaTh NPSIMYIO B IPOCTPAHCTBE; HAXOAUTh PACCTOSHUE OT TOYKH JIO TIOCKOCTH B CHUCTEME
KOOpJMHAT; HAaXOJUTh PACCTOSHHE MEX]Y CKPEIIMBAIOUIMMUCS MPSMBIMH, 33JaHHBIMU B CHUCTEME
KOOpJIUHAT



MoayJb «AJiredpa 1 HaYaJIa MATEMATHYECKOI0 AHAJIN3A)

TemaTu4yeckoe NJIaHMPOBaHUE € Y4eTOM padoueil NporpaMMbl BOCIIUTAHUS
€ YKa3aHHEeM KOJMYeCTBA YaCOB, OTBOJAMMbIX HA OCBOCHHUE KAKI0i TeMbl

OcHogHule Meponpusmus
No Temamuueckue Konuuecmeo OcHogHble 8U0bl Y4eOHOU OesmelbHOCmU HanpaeneHus npocpammol
n/n O110KU, pasoenvl uacos obyuarowuxcs 80cnumamenbHou 80CNUMAHUSL
oesimenbHOCmU
10 knacc
1. | [loBTOpeHue 1 OnTumusupoBaTh  CBOM  y4yeOHble  JedcTBUdA, | ['paxkmaHckoe | «JleHb yunrtens»
BbIpa0aThiBaTh U NPUHUMATh PEIICHUS, MPOBEPATH BOCIIUTAHHE,
NEUCTBUS,  HCHOPABIATh  OMMOKH,  pa3ianydatrh [EHHOCTH «165 ner co nus
apryMeHTHpPOBaHHbBIE u 0e310Ka3areabHbIe HAy4YHOTO POKIEHUS
yTBep)kaeHus. Mcrnonb3oBaTh uHGOpMALMIO I IIO3HAHUSA PYCCKOTro y4€HOTO,
pemieHuss yueOHOW 3amadyd; CUCTEMaTHU3UPOBATh, TUCcaTeNs
0000mare uzydeHHoe. CTpyKTypHpOBaTh Yy4eOHBIN Kouncrantuna
MaTepuall, BbLACIATh B HEM IJIaBHOE; (pOpMUPOBATH OnyaproBuya
3JIeMEHTapHBIE HABBIKK PaOOTHI. [{romkoBCKOro
(1857-1935)»
2. | JelicTBUTEenbHBIE 13 OnepupoBaTh MOHATHAMU: HaTypaipbHOe uyucio, | [larpuotnyeckoe | «/leHb HapoIHOrO
quclia MHO>KECTBO HATYpaJIbHbIX YHCEJ, LEJ0e YHUCIO, BOCIIMTAHHE, €IMHCTBA
MHOXECTBO IENbIX 4YHCeN, OOBIKHOBEHHas JApoOb, LIEHHOCTH
JeCSITUYHASA JpoOb, CMEIIIaHHOE YUCJIO, HAay4YHOT'O «/lenp
palMOHANILHOE YKCIIO, MHOKECTBO PpalMOHAIbHBIX NO3HAHUS, poccuiickoin
quCell, UPPalMOHAIBHOE YHUCIIO, KOPEHb CTENEHH N, dusnueckoe HayKn»
NENCTBUTENIBHOE 4HCIIO, MHOK€ECTBO BOCIIUTAHHE,
NeHCTBUTENbHBIX qucel, reomerpuueckas | gopmupoBanue | «Henemns
UHTEpIIpeTaIus HaTypaJlbHbIX, LENbIX, KYJIbTYpPbI 0e30MacHOro
PalMOHATIBHBIX, JEHCTBUTENIBHBIX YHUCET; BBIIIOJIHATD 3/10pOBbS U MOBEICHUSI B CETHU
OKpYTJIGHHE pAlMOHAJIBHBIX M HMPPAlMOHAIBHBIX | SMOIMOHaNbHOTO | UHTEepHET»
yycel € 3aJaHHOM  TOYHOCTBbIO;  CpaBHUBAThH | OJaromoiayyus,
NCUCTBUTENBHBIE 4YMCIAa  Pa3sHBIMH  CIOCOOAMH; | IKOJOTHYECKOE
yIOPSAOYMBAaTE  4YMCJIAa, 3allUCaHHbIE B  BHJE BOCIIUTaHHE
OOBIKHOBEHHOM W  JECATUYHOM ApoOu, ducIna,




3allMCaHHbIE C KCMOJb30BaHUEM aApUPMETUUYECKOTO
KBaJpaTHOTO KOPHs, KOpPHEW cTemeHu Oomblie 2;
Haxonute HOJI m HOK pasHeiMu cmocobamMu u
UCIIOJIb30BaTh UX MPU PEIICHUU 3a/1aY;

BBIMIOJIHATh ~ BBIYUCJICHUS U MPeoOpa3oBaHUs
BBIPAKECHUH, COACPKAIIMX JICUCTBUTENBHBIE YHUCIA, B
TOM YHUCJIC KOPHU HAaTypaJbHbIX CTEIICHEH

CrenenHas QyHKINS

12

OnpenensaTh  CTENEHHYO  (QyHKIMIO;  Ipaduku
(GyHKIMM B 3aBUCUMOCTH OT IIOKa3aTelssl; CTPOUTH
ACKU3bl TpapUKOB; OINHUCHIBATH MO Tpaduky U B
OpOCTEHINX cllydasix 1o Qopmyie TMOoBelIeHUe u
CBOMCTBa (DYHKIIMHU; UCCIEAOBaTh (PYHKIHUIO IO
cXeMe CBOHCTBa (YHKIHUU OMPENENSITh OOpaTHYIO
GYHKIMIO,  alTOPUTM  OMNpEJCNICHUs  B3aUMHO
oOpaTHON (YHKIIMU; CBOWCTBO MOHOTOHHOCTH W
CUMMETPUYHOCTHU (YHKIIUH,

HaXoAUTh (YHKIUIO OOpaTHYIO HaHHOW, CTPOUTH
GbyHKIMI0 OOpaTHYIO K 33JaHHON; Ha OJTHOM PUCYHKE
cTpouth rpaduKu JaHHOW W OOpaTHOM JaHHOU
GyHKIIMM, HAXOAWTHh OONACTh  OINpeAeNieHUs |
MHO>KECTBO 3HAYCHUN KaXKJOM W3 HUX MPOBOJUTH
paBHOCUJIbHBIE TIpeoOpa3oBaHus, MPeoOpa3OBaHUS
BEIYIIME K YPaBHEHHIO-CJICACTBUIO, TMPOU3BOJUTH
NpOBEPKY M OTOOp KOpHEH ypaBHEHW; pelaTh
UppALlMOHAJIbHBIE  YpPaBHEHHUS U  HEPABEHCTBA;
MIPUMEHSITh pa3uyHbIe METO/IbI pelieHus
VpPaIMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

JlyXxoBHO-
HPaBCTBEHHOE

BOCIIUTaHHE,
LEHHOCTH
HAy4YHOTO
HO3HAHUSA

«MexnyHapoIHbIN
JICHb
pacnpoCTpaHEeHHUs
IPaMOTHOCTH»

«JleHnb
POCCUICKOMN
HaYKHN»

Iloxa3arenbHas
byHKIMSA

10

OmnpenensaTe 3HAYEHUS IOKA3aTEIbHON (YHKIHH TI0
3HAYCHHUIO €€ apryMeHTa MPHU Pa3IUYHBIX CIIOco0ax
3amaHus (PYHKIWU; CTPOUTH IrpadHK MOKa3aTeIbHOU
(GyHKIMM; TPOBOJUTH ONHCAaHHE CBOWCTB (DyHKUUU;
UCIOJIb30BaTh TpauK MoKazaTeabHOU (YHKUMU JJIs
peleHus] ypaBHEHWH W HEPaBEHCTB TpapUuecKUM
METOJIOM; peIIaTh MPOCTEHIINE TOKa3aTeNbHbIC

Tpynosoe
BOCIIUTAHUE,
JKOJIOTHYECKOE
BOCIIUTAaHUE

MecsayHuk
MI0KapHOHU
0e30macHOCTH




YPaBHEHUS U HUX CHUCTEMBI; pellaTh IOKAa3aTEIbHBIE
ypaBHEHHUSI, TPUMEHsSI KOMOWHAIIMIO HECKOJbKUX
QJITOPUTMOB; pelIaTh MNPOCTEUIINE IOKa3aTeIbHbIE
HEPABEHCTBA U UX CHCTEMBI; PEIlIaTh MOKAa3aTeIbHbIE
HEPABEHCTBA, MPUMEHSSI KOMOWHAIIUIO HECKOJbKUX
QITOPUTMOB; CaMOCTOSITEIbHO HCKaTh W OTOUpaTh
HEOOXOAMMYIO JJII  peIIeHHs Y4eOHBIX 3ajad
MH(pOpMaIINIO; PEIBUAECTh BOZMOXKHbIE MOCTIECTBUS
CBOMX JIE€HCTBHIL.

Jlorapudmuueckas 15 VYcraHaBnuBaTh  CBA3b  MEXKAY  CTENEHbBIO H JlyxoBHO- Jlenb

byHKIIUSA jJorapumMoM; BBIYHUCIATH JorapudM 4YUCIa 10 | HPABCTBEHHOE | OCBOOOXKICHHUS
OIpE/IeNIEHNI0; MPUMEHATh CBOMCTBAa JIOTapU(pMOB; BOCIIUTAHUE Kpacnoii apmuei
BbIpaXKaTh JaHHBIA JorapudM yepe3 ACCSITHYHBIN U KpyIHEHIIero
HATypaJIbHBIN; MIPUMEHSITh onpeieseHne «iarepst  CMEpPTH»
gorapupmuueckoil  QyHkiuu, €€ CBOWCTBA B OcBeHunma -
3aBUCHMOCTH OT OCHOBAHUS; OIPEACISTh 3HAYCHHE JleHb MaMsTH
GYHKIIMU TIO 3HAYEHUIO apryMEHTa NpHU Pa3InyHBIX XKEPTB X0JIOKOCTa
crocobax 3amaHusl (PyHKIHUM; pemaTh MPOCTEHUIINE
gorapu(MUUEecKUe  ypaBHEHHUS, HUX  CHUCTEMBI;
OPUMEHATh PA3JIMYHbIE METOAbl ISl  pEelIeHUs
morapu(pMUYECKUX ypaBHEHUM; periaTh MpOCTEHIINe
JorapuMHUUECKHUE HEPABCHCTRA.

Tpuronomerpuyeckue 20 BripaxaTe panvaHHyro Mepy yria B rpaaycax u | Ocrtetndeckoe | «MexayHapoaHBbIM

bopmyIbl HA00OpPOT; BBIYHCIATH CHUHYC, KOCHHYC, TAHT€HC U BOCIIUTaHHUE, JI€Hb XYyJI0KHUKA»
KOTaHI€HC YIJIa; MCHOJIb3ysl YUCIOBYIO OKPY>KHOCTH | JKOJIOTMYECKOE
ONpeNeNsATh CHHYC, KOCHHYC, TaHI€HC, KOTAaHIEHC BOCIIUTAHHE Axnus «Enouka

MPOU3BOJIBHOTO YIJIa; ONPEIeNsATh 3HAaKH CHUHYCA,
KOCHHYCa, TaHT€HCa, KOTaHIeHca TI0 YEeTBEPTSIM;
BBITTOJTHATh npeoOpa3oBaHHe TIPOCTHIX
TPUTOHOMETPUYECKUX  BBIPAKEHUH;  YIpOIIaTh
BBIPQXKECHHUS C NPUMEHEHHEM TPHUTOHOMETPUYECKHX
dbopmMyn; OOBSICHATh W3YYCHHBIC TMIOJIOKCHHUS Ha
CaMOCTOSITEIBHO 101T00paHHBIX KOHKPETHBIX
npuMepax; paboTaTh C YYEeOHMKOM, OTOHMpaTh H

KHUBU»




CTPYKTYpPHUpPOBAaTh MaTepua; M10JIb30BATHCS
SHIUKIIONIECINEH, CIIPaBOYHOM JIUTEPaATypOu;
IPEIBUJIETE  BO3MOXHBIE  IIOCIEACTBHS  CBOMX
NEeNCTBUN.
7. | TpuronomeTpuyeckue 14 Pemrats IIPOCTENIINE TpuroHomerpuueckue | ['paxnmanckoe | «JleHb JeTCKHX
YPaBHEHHUS ypaBHEeHUs 1O (opMysaM; pemaTb KBaJpaTHbIE BOCIIUTAHHE, 00I11€CTBEHHBIX
ypaBHEHHUs OTHOCHTEIBHO sin, cos, tg u ctg; IyXOBHO- OpraHu3anui
ONpeeNaTh OJHOPOJHBIE YypaBHEHHMsS TMepBOM U | HpaBcTBeHHoe | Poccum»
BTOPOM CTENEHU U PEIIaTh UX IO aJrOPUTMY, CBOJS K BOCIIMTAHHE,
KBaJpaTHBIM; IIPUMEHATH METOJ BBEACHMsS HOBOM | 3creTmdeckoe | «/leHpb
NEPEMEHHOM, METOJI Pa3JIOKEHHsI HA MHOXKHUTENN TIpU BOCIIUTaHUE I'ocynapcTBeHHOTO
peleHun TPUTOHOMETPUYECKUX YPaBHEHU; rep6a Poccuiickoit
apryMEHTHPOBAaHO OTB€YaTb Ha  IIOCTABJICHHBIE Denepanun»
BOIIPOCHI; OCMBICJIMBAaTh OMIMOKM M YCTPAHATH HX;
CaMOCTOSITENIbHO HMCKaTh U OTOMpPAaTh HEOOXOIUMYIO «/lenb cnaBsHCKOM
JUISL pelIeHHsl y4eOHbIX 3a/1a4 HH(POPMALIUIO. MUCbMEHHOCTH U
KYJIbTYPBD)
11 knacc
9. | IloBTOpenue 4 OnTumusupoBaTh  CBOM  y4yeOHble  nedcTBud, | ['paxknaHckoe | «JleHb yuurtens»
BbIpabaThiBaTh M IMPUHUMATH PEIICHHUS, MPOBEPATH BOCIIUTAHHE,
NEUCTBUS,  HMCHOPABIATH  OMMOKHU,  pa3iauyarh IyXOBHO- «165 ner co nmus
apryMeHTHpPOBaHHbIE U Oe370Ka3areibHble | HPABCTBEHHOE | POKICHUS
yTBepkaeHus. Vcnonb3oBare uH(pOpMALUIO Ui BOCIIMTAHHE, pyccKoOro y4€éHoro,
pemieHuss y4yeOHOM 3aJaud; CHUCTEMaTH3UpPOBaTh, | SCTETHUYECKOE | MHCATEINs
0000mare uzyueHHoe. CTpYKTypuUpOBaTh YUYCOHBIH BOCIIUTAHHE Koncrantuna
MaTepual, BBIIETATh B HEM TIJlaBHOE; (hOpPMHPOBAThH OnyapaoBuya
3JIEMEHTapHbIE HABBIKH PabOTHI. [{noskoBCKOrO
(1857-1935)»
10. | Tpuronomerpuueckue 14 [To rpadukam QyHKIUI ONUCHIBATH UX CBOWCTBA. JlyxoBHO- Jlenp
byHKIIH [IpuBoguts mpumepsl  GyHKIMHA, oOnamarommx | HpaBcTBeHHOEe | KoHcTuTyImu
3aJaHHBIMU  cBOMCTBamH. M300paxare rpaduku BOCIIUTaHUE, Poccuiickoit
CJIOKHBIX byHKUMN C MTOMOUIBIO LEHHOCTH Ddenepanuu
rpadonoCTpOUTENCH, ONMUCHIBATH HX  CBOMCTBA. HAay4YHOI'O




Pematp MIPOCTEUILINE TPUTOHOMETPUYECKHUE
HEpPaBEHCTBA,  HUCHOJB3yd  TIpaduk  (QyHKUIHH.
BrinonnsaTe npeoOpa3zoBaHUs rpadukoB
AJNIEMEHTAPHBIX (DYHKIMIO MapaiienbHbId MepeHoc,
pacTsKEHUe (cxaTHe)BI0JIb ocu OpJIMHAT.
[IpuMensTh  Apyrue  dJeMEHTapHbIE  CIOCOOBI
OCTPOEHUS rpaduxos. N3yuars CBONCTBa

AJIEMEHTAPHBIX QYHKIUHN 10 UX rpaduKam

IIO3HAaHUA

11.

[IpousBonHas u ee
reOMETPUYECKHM
CMBICI

16

[IpuBoguTe mOpHUMEPHl MOHOTOHHOM  YHCJIOBOU
H0CJIEeI0BATEIbHOCTH, UMEIOIEH mpenen. Beraucnate
Ipeebl HocJe10BaTeIbHOCTEH. [TpuBoauTh
npuMepsl (QYHKIHN, SBISIOMUXCS HEMPEPBHIBHBIMH,
UMEIOIUX BEPTUKAJIbHYIO, TOPU30HTAIBHYIO
aCHMIITOTY. 3alKChIBaTh YPaBHEHUE KaXKJIOM U3 ITHX
aCUMNTOT. YMETh N0 rpaduky QpyHKIMH ONpenesTh
MIPOMEKYTKH HEMPEPHIBHOCTU U TOUKH pa3pbIBa, €CIIU
TaKkue UMEIOTCs. YMETh J0Ka3blBaTh HEMPEPHIBHOCTD
¢byakiuu.  Haxomute  yrioBod k03¢ uIIEEHT
KacaTeJapHOU K rpaduKky (yHKUUU B 3a1aHHON TOUKe.
HaxoauTe  MIHOBEHHYIO  CKOPOCTb  JIBHJKEHUS
MaTEpUaJIbHOM TOYKU. AHAIM3UPOBATH IIOBEJICHUE
GyHKIMH Ha  pasNMYHBIX ~ y4yacTKax  00JacTu
OIpe/IeNIeHNs], CpPaBHUBATh CKOPOCTH BO3pacTaHUs
(yObiBanmsi) Qynknuii. Haxomutb mnpou3BOAHBIE
9JIEMEHTApHBIX (PYHKUWN, TPOU3BOJHBIE CYMMBI,
MpPOU3BEACHUSI W YaCTHOTO  JIBYX  (pyHKuMIA,
MTPOU3BOAHYIO CIIOKHON (PYHKIIUU.

[TarpnoTnyeckoe
BOCIIUTAHHE,
ACTETUUYECKOE
BOCIIUTAaHHE

80 umer co nHA
oO€e bl
BoopyxeHHbIX
cun  CCCP Hag
apMHen
TUTIIEPOBCKOM
I'epmanun B 1943
romy B
CranuHrpaackoin
ouTBe

12.

IIpumenenue
IIPOU3BOJHON K
HCCIIEIOBAHUIO
byHKIIUN

12

Haxoaute BTOpPYIO TPOM3BOAHYIO M YCKOpPEHHE
nporiecca, OMUCHIBAEMOTO C TOMOIIBI0 (POPMYIIHL.
Haxoauthe mpoMexyTKuH BO3pacTaHUs M YOBIBaHUS
¢ynkiuu. JlokaspiBaTh, YTO 3afaHHas (QYHKIHUSL
BOo3pacTaeT (yObIBaeT) Ha YKa3aHHOM IPOMEKYTKE.
HaxoauTh TOukn MUHUMyMa 1 MakCUMyMa (yHKIIHH.
Haxogute Hambonbliee ¥ HauMEHbIIEEe 3HAYCHHE

I'paxxmanckoe
BOCITUTaHHUE,
LIEHHOCTHU
Hay4HOT'O
MO3HAHUS

JleHb JIETCKHX
0O0IECTBEHHBIX
OpraHu3aun
Poccun




¢dbyakiuu Ha orpe3ke. Haxoguth HamOombiee u
HauMeHbllee 3HaueHue (Qyuknuu. Hccnenosathb
(YHKIMHM C TIOMOIIBIO TPOU3BOAHOM M CTPOUTH €€
rpa¢uk. [IpuMeHATh MPOU3BOJHYIO TPH PEIICHUH
TEKCTOBBIX, TEOMETPUUECKUX, (PU3NUECKUX 3aa4.

13. | UnTerpan 10 Boruncnare mpubnuxeHHoe 3HaueHue 1uiomanu | [latpuotmdeckoe | «JleHb HapoaHOTO
KPUBOJMHEWHON Tpamneuuu. Haxonuts BOCITUTaHUE, €IUHCTBa»
nepBooOpasHble  (QyHKUUH. Bpruncnars mioniaau LEHHOCTH
KPUBOJIMHEMHON Tpamenuu ¢ I[OMOIIbI0 (OPMYIIbI Hay4YHOI'O «/leHp
Herorona-Jleitbunma. Haxoaute  nmpuOamkeHHOE MMO3HAHUS, POCCUNCKOMN
3HAQUEHUE  MHTErpajioB.  BBIUMCIATE  MIIOIIANb duznueckoe HayKW»
KPUBOJIMHEWHOM Tpareluuy ¢ TOMOUIbI0 UHTETpaa. BOCITUTaHHUE,

dbopmupoBanune | «Henens
KYJIbTYpbI 6€30MacHOro
310pOBBS U MOBEICHUSI B CETU

sMonMoHanbHOro | IHTEpHET»

OJraromosyyus,

JKOJIOrHYecKoe | «BceMupHbIN J1€Hb
BOCITUTaHHE 3EMIIN

14. | KombuHaTopuka 10 [Ipumenars  mpu  pemieHMd  3a4ad  METOJ JyxoBHO- «MexayHapoaHbIil
MaTeMaTU4ecKol HWHAyKUMH. [IpuMeHATH mpaBuiia | HPABCTBEHHOE | ACHBb
MpOU3BEACHUSI TpU  BBIBOJAE (POpMynbl  yucia BOCIIMTAHHE, pacIpoCcTpaHEeHUs
nepectaHoBoK. Co3aBaTh MaTEMaTHYECKUE MOJEIU LIEHHOCTHU IPaMOTHOCTH»
JUISL pellieHrsT KOMOMHATOPHBIX 3a/lad C TOMOIIBIO Hay4HOT'O
MOAICYETa 4YHUCJIAa pa3MELICHUH, IEPECTAHOBOK W MO3HAHUS «/lenp
coueranu. HaxoguTh YHCIO NEPECTAHOBOK C POCCUNCKOU
noBropeHusiMu.  [Ipumensts  ¢opmyny OuHOMA HayKn»

Herorona. [Ipu Bo3BeneHun OMHOMA B HAaTypalIbHYIO
CTENEHb HaXOAUTh OWMHOMHAIBHBIE KOIPOUIIMEHTHI
MpU OMOoIIU TpeyroiabHukH [lackans.
15. | DnemeHTHI TEOPUN 11 [IpuBOoaUTE TpUMEPBI CIy4YalWHbBIX, JOCTOBEPHBIX M Tpynosoe Mecsaunuk
BEPOSITHOCTEHN HEBO3MOXXHBIX COOBITUM. 3HAThH OINpEAEIEHUE CyMMBbI BOCIIUTAHHE, MOKapHOU
U Tpou3BeAeHHUs COObITUH. 3HATh OMNpeJesieHne | HKOJIOrMueckoe | 6e30macHoCTH
BEPOSITHOCTU COOBITUSL B KJIACCUYECKOM NOHMMAHMH. BOCIIUTaHHE




[IpyBoiuTh mNpHUMEpPHl HECOBMECTHBIX COOBITHIA.
Haxomute BEpOSTHOCTH CyMMBI HECOBMECTHBIX
COOBITUH, CyMMBI TPOHM3BOJBHBIX COOBITHH. MeTh
npeJcTaBjIeHNEe 00 YCIOBHON BEPOATHOCTH COOBITUH.
3HaTh CTPOro€ OMNPEIEICHUE HE3aBHUCUMOCTU ABYX
coObiTui. IMeTh Tmpe/cTaBleHHE O HE3aBUCHUMOCTH
COOBITHM U HAXOJUTh BEPOSTHOCTH COBMECTHOTO
HACTYILUICHUS TaKUX COOBITHH. Brrancnsate
BEPOSTHOCTh  NOJYYEHUSI  KOHKPETHOIO  YHUCIa
ycnexax B HCTIbITaHUSIX bepHym.

16. | Cratuctuka 8 3HaTh MOHATHUS CIy4YallHON BEJIWYHMHBI, IPEACTABIAThH JlyxoBHO- JleHb
pacripeieieHe 3HAY€HUM IUCKPETHOM CIIy4allHOM | HPaBCTBEHHOE | OCBOOOXKICHUS
BEJIMYMHBI B BHJIE€ YAaCTOTHOW TaOJUIIbI, TMOJUTOHA BOCIIUTAHHE Kpacnoii apmueii
yacToT. llpencraBnsaTe pacnpenelieHHEe 3HAYECHUM KpyIHEHIIero
HENPEPHIBHOM  CIy4alHOW BEJIWYUMHBI B  BHUJIE rareps CMepTU»
YaCTOTHOM TAOJMIIBI U TUCTOTPAMMBI. 3HATh MOHATHE OcBeHunma
reHepajbHOW COBOKYIMHOCTU U BBIOOpKHU. [IpuBOAUTH Jenb naMsATH
NPUMEpHl PETPE3CHTATUBHBIX BHIOOPOK 3HAYEHUU #KepTB X0JIOKOCTA
CIIy4aitHOM BEJIMYUHBI. 3HaTh OCHOBHBIE
LEHTPAJIbHBbIE TEHACHUHUHU: MOJAY, MEIHAHY, CPEIIHEE.
HaxomuTe  1leHTpanbHBIE  TEHACHIMH  Y4eOHBIX
BBIOOpOK. MIMeTh mpecTaBiIeHHE O MAaTEMaTUUYECKOM
O0XXUJAaHUH. BBIUKCIATH 3HAaYCHHE MATEMATHYECKOTO
OXKHUJIAHUA CIIyYallHOW BEJIMYMHBI C KOHEYHBIM
YHICIIOM 3Ha4YeHUU. 3HATh OCHOBHBIE MepHI pazbpoca
3HA4YCHUI CIy4aliHON BEJINYMHBI: pa3Mmax,
OTKJIOHEHHE OT CpeIHero u aucnepcuro. Haxonuts
MephbI pa3zdpoca CIIy4aitHOW BETUYHHBI C HEOOIBIIUM
YUCJIOM PA3JIMYHbIM €€ 3HAYCHU.

Bceero: | 170 yacos
Moayasb «I'eomeTpus»
Ne | Tematuueckue 010ku, | Konuuecmeo OcHOBHBIE BUJIbI yUeOHOU ACATETLHOCTH OcHOBHEBIE Meponpusrus
n/n pasiesnbl yacos 0o0yJaronmxcs HaIpaBJICHUS TIPOrpaMMBbI




BOCIIUTATEIbHON BOCIIUTAHUS
JEATEIBHOCTH
10 knacc
IToBTOpeHue 3 IIpuMeHAIOT M3ydeHHBIM TeopeTHdecKuid marepuan | ['paxnmanckoe | «JleHb yuutens»
IIPY PELICHUN PA3IMYHBIX [UIAHUMETPUYECKUX 3a4ad, BOCIIUTAHHE, 200 net co nus
pemiath 3a/1a4yi Ha KOMOWHAIIUU Tel LEHHOCTHU POXKIIECHUS
HAy4YHOT'O KoncranTtuna
[IO3HAHHUS JimuTpuesnya
YIIMHCKOTO
Beenenue (nmpenmer 3 Pa3znuuath cioco6 u pe3ynbrar aeicTBust; npoBoauTh | [latpuotudeckoe | «JleHp HapogHOTO
CTEPEOMETPHH. CpaBHEHME U KJIacCU(PUKALUIO MO  3a/JlaHHbIM BOCIIUTaHHUE, €IUHCTBA»
OcCHOBHBIE IOHATUS U KPUTEPUSM; JOTOBAPUBATHCS U MPUXOAUTH K 00ILIEMY LIEHHOCTH
aKCHOMBI PELIEHUI0 COBMECTHOM 1€ TEIIBHOCTH. HAy4YHOT'O «/lenb poccuiickoii
CTEPEOMETPHUH) MO3HAHMS, HaYKW»
¢duznueckoe
BOCIIUTAHHUE, «Henens
dbopmupoBaHue | 6€30MaCHOTO
KYJIbTYpbI MIOBEJICHNSI B CETH
310pOBbs U WNuTtepuer»
OMOLMOHAJILHOTO
Onaromnonyyus,
JKOJIOTHYECKOE
BOCIIUTAHHE
[TapannensHOCTH 16 3HaTh OMNpeAeieHus NapajyiedbHBIX NPSAMBIX U JlyxoBHO- «MexayHapoaHbIi
MPSIMBIX U IUDIOCKOCTEN, KX B3aMMHOE  PACIOJIOKEHHWE B | HPAaBCTBEHHOE | ICHb
IIJIOCKOCTEN IPOCTPAHCTBE. 3HATh NPU3HAKUA NAPAIEIbHOCTH BOCIIUTAHHUE, pacIpoCTpaHEeHUs
IPSAMBIX M IUIOCKOCTEH. YMETh pemaTrh 3aJadd I10 LIEHHOCTHU I'PaMOTHOCTH»
TOM TEeMe, MpPaBWIBHO BBINOJHATh YEPTEK IO Hay4HOI'O
YCIIOBUIO CTEPEOMETPUYECKOM 3a/1aud, IOHUMATh [MO3HAHUSA «JleHb poccUiiCKOMn
CTEPEOMETPUUYECKUE YEPTEKU. Y METh peIIaTh 3a1a4u HAyKW»
Ha JI0Ka3aTeNbCTBO, CTPOHUTH cedyeHus
Tr€OMETPUUYECKUX TEJL.
[leprieHIUKYIIPHOCTD 17 3HaTh OINpeAesieHUs] MEPIEHINKYISIPHBIX NMPSMBIX U Tpynosoe MecsauHuK




MPSIMBIX U
IJIOCKOCTEN

IJIOCKOCTEH. 3HaTh O MEPIEHAUKYJIAPE U HAKIOHHBIX
B IpocTpaHcTBe. [IoHMMaTh CyIIHOCTH YIVIOB MEXIY
IPSIMBIMH, MEXAY NPSAMBIMU U IUIOCKOCTSAMH, MEXIY
IUIOCKOCTSIMA B IIPOCTPAHCTBE. 3HATh IPU3HAK
MEPIECHANKYISAPHOCTH NPSMOW M TUIOCKOCTH. Y METh
pemare NPOCThIE 3aJa4yd IO JTOM TeMe. YMeETh
aHAJIM3UPOBATh B3aMMHOE PACIIOJIOKEHUE OOBEKTOB B
IpocTpaHcTBe. Pemate crepeoMerpruyeckue 3anadu
Ha HAaxOXJEHHE TI'€OMETPUYECKHX BEJIWYUH (AJIUH,
yIioB, miomazaei). Mcrnonb3oBaTh NpuOOpETEHHBIE
3HaHHUS U YMEHHMS B IPAKTUYECKOW IEATENBHOCTH U
OBCETHEBHOMI JKU3HHA. Pematn 3a1a49n c
WCIIOJIb30BAHMEM TIOHATHI: IEepeceKarolmuecs |
CKPEILMBAIOIIMECS MIPSIMBIE, YTOJI MEXY NPSMBIMH B
IIPOCTPAHCTBE,  NEPHEHAUKYISIPHOCTh  NPSMBIX,
NEPNEHIUKYIIPHOCT  NPSAMOM W IUIOCKOCTH,
NEPIEHIUKYJISP W HAKJIOHHAs, a Takke 3aJadd Ha
IIPUMEHEHHUE TEOPEMBI O TPEX MEPIECHIUKYIIAPax U en
obpatHoi. Pemare 3amaud ¢ HCMIOJIb30BaHUEM
MOHATUW: JBYI'PAHHBIA yroJ, JMHEHHBIA  Yroil
JBYTPAaHHOTO YIVIA. IEPIEHIUKYISPHBIE INIOCKOCTU
Ha NPUMEHEHHE OTUX IOHATHM M Ha IPUMEHEHHE
IIPU3HAKA NEPIEHIUKYJISIPHOCTH IBYX MJIOCKOCTEN.

BOCHIUTAHUE,
9KOJIOTHYECKOE
BOCIUTAHUE

MIOKapHOU
0€e30I1acCHOCTH

MHoOrorpasHuku

12

3HaTh O TMEPHEHIUKYJSIPE U HAKJIOHHBIX B
npocrtpancTBe. lloHMMaTh CyIIHOCTH  YIJIOB
MEXAY  OpSIMBIMM,  MEXIYy  MNPSIMBIMH U
ITIOCKOCTSIMH, MEKITY IJIOCKOCTSIMH B
MPOCTPAHCTBE. 3HaTh IIPU3HAK
MEePIEHAUKYIISIPHOCTH MPSIMOM U INIOCKOCTH.

YMeTh pemiaTth NPOCTHIE 3aJa4d MO 3TOW TEME.
YMeTh aHaNM3UpPOBATh B3aHUMHOE PACIIOJIOKEHUE
00BEKTOB B MIPOCTPAHCTRE. Pemate
CTEPEOMETPUYECKHE 3aJa4l HA HAXO0XKJICHUE

JlyxoBHO-
HPaBCTBEHHOE
BOCIIUTaHUE

Jenb
OCBOOOXKICHHS
KpacHoii apmuen
KpYITHEUILIETO
«iaarepsi CMepTH»
OcBeHImMa —
JleHb namsTu
KEPTB

Xo5okocTa




F€OMETPUYECKUX  BEIMYMH  (IUIMH,  YTJIOB,
wiomwaaeit). Mcnome3oBaTh  MPUOOpETEHHBIE
3HAHUS U YMEHUS B MPAKTUYECKOU NIESITEIbHOCTH
Y TIOBCEIHEBHOW »XU3HU. M3ydaroT mnoHaTHEe O
TEJIaX BpAIlCHUS M TMOBEPXHOCTAX BpAIICHHS,
IpsAMOM  KPYrOBOM ULMJIMHIP, €ro J3JEMEHTBHI,
OCEBBIC  CEUYEHHUs, IMEPIECHANKYJSIPHBIE  OCH;
CEUYEHUs, MAPAIJIENbHBIE OCH, IPSIMON KpPYyTrOBOM
KOHYC, €ro 3JIEMEHTBI, OCEBBIE CEUEHUS KOHYCa;
CECUCHHMS, NEPICHAUKYISPHBIE OCH; CEUYCHUs,
MpOXOMSIUe 4Yepe3 BepuIMHy, Mmap, cdepa,
CEYECHHME IIapa  IUIOCKOCTBIO,  KacarellbHas
MIJIOCKOCTh K cdepe, KOMOUHAaIus
MHOTOTPAaHHMKOB M Te€JI BpalleHHs. Ydarcs
BBITIOJIHATh PUCYHKH C KOMOWHAIUMEW KPYIJIbIX
T€JI W MHOTOTPAHHUKOB; COOTHOCUTh MX C HX
OMMCAHUSIMU, YEPTEKAMHU, apPryMEHTHUPOBATH
CBOU CYXXJICHUSI 00 3TOM pacMoJIOKEHUHU, PellaTh
3a7]a4M Ha BBIYMCIIEHUE TIOMIAAEH TOBEPXHOCTEMN
KPYTABIX TeJN, pemarh 3ajadd, TpeoOyromue
pacrio3HaBaHMs PA3IUYHBIX TEJl BPAIICHUS U UX

CEUYECHUM, MOCTPOCHUS COOTBETCTBYIOIIHNX
YepTekKEe. 3HaTh ONPENEIICHUS
MEPIECHIUKYJISIPHBIX TPSIMBIX U TJIOCKOCTEM.

11 knacc

IToBTOpEHME

IIprMEHSAIOT HM3Y4YEHHBIH TEOPETUYECKUM MaTepuall
[IpU PELICHUU PA3JIUYHBIX IUIAHUMETPUUYECKUX U
CTEpEOMETPUUECKUX 3aJay, pelarb 3aJadyd  Ha
KOMOUWHAIINU TEN

I'paxxnanckoe
BOCIIUTaHUE,
LIEHHOCTHU
Hay4YHOTI'O
IIO3HAHHUS

«JleHb yauTess»

200 net co nHA
POXKACHUS
Koncrantuna
JImuTpuesnua
VimmHcKoro




8 | Bexrops! B 6 Ha MOJIENTN [apajuiesIeIune1a HaxoauTh | [larpuornueckoe | «/IleHp HapoIHOTO
MPOCTPAHCTBE COHAITPABJICHHBIE, MTPOTUBOIOJIOKHO HANpPaBJICHHBIC, BOCIUTAHUE, EIUHCTBA»
paBHbIE BEKTOPBl, HAXOJIAT CYMMY M Pa3HOCTb LEHHOCTHU
BEKTOPOB C TIOMOIIBIO MpaBWJIa TPEYrOJbHUKA U HAy4YHOI'O «/lenb poccuiickoii
MHOTOYTOJIbHUKA, BBIPAKAOT OJIH u3 MTO3HAHUS, HAYKW»
KOJUIMHEAPHBIX BEKTOPOB UEpE3 APYror, Ha MOJAEIH buznueckoe
napajuiesieluIe1a HaxoAsIT KOMIUIaHapHbIE BEKTOPBHIL, BOCIIUTaHHUE, «Henens
BBITIOJIHSIIOT ~ CJIOKEHHE TPEX HEKOMIUIAaHApHBIX | (opMupoBaHue | 0€30MMACHOTO
BEKTOPOB C NOMONIBIO MpaBWJia MapajieienuIena, KYJbTYpPbI MOBEJICHUSA B CETH
BBIMIOJIHSIIOT ~ Pa3jioKEHUE  BEKTOpa 1O  TpEM 310pPOBBS U Nurepuer»
HEKOMILIAHAPHBIM BEKTOpaM Ha MOJIEJIA | SMOLMOHAIBHOTO
napasiesenureaa. Oyiarononyy4us,
3KOJIOTUYECKOE
BOCITUTAHHE
9 | MeToa KoOpaMHAT B 11 N3y4yaroT TmOHATHE [EKapTOBBI KOOPAWHATHI B JlyXoBHO- «MexnyHapoIHbIN
MIPOCTPAHCTBE MpOCTpaHCTBe, (OPMYIIBI KOOPAMHAT BEKTOPA, CBS3h | HPABCTBEHHOE | JIEHBb
MEXJy KOOpJIMHATaMH BEKTOPOB W KOOpAMHATAMU BOCIIUTaHHUE, pacrpoCcTpaHeHUs
TOYEK, dbopmyIibl BBIYMCIICHUS  CKaJIIPHOTO LEHHOCTH rPaMOTHOCTH
IIPOU3BEJCHNSI BEKTOPOB, BBIYMCIICHHS YyIila MEXAY HAy4YHOT'O
NPAMBIMM, IUIOCKOCTSAMH, IIOHATHS JBUXKCHHUSA B [IO3HAaHUA «/leHp poccuiickon
MPOCTPAHCTBE: OCEBasl, LIEHTPpAJIIbHASA W 3€pKajbHas HaYKH»
CUMMETPHUH; MAPAIUICIbHBI MEPEHOC, MOBOPOT,
CBOWCTBA JBM)KEHUA. PacriozHaBaTh pa3HbIE BUIBI
JIBIDKEHHS] B TMPOCTPAHCTBE U OMNPEIEHATh HX
CBOWCTBA; OCYIIECTBIISITh npeoOpa3oBaHus
CUMMETPUU B TMPOCTPAHCTBE U pelaTh 3a71adH;
OTpakaTb B THCHbMEHHOW (oOpME CBOM pelIeHUS,
apryMEHTUPOBAHHO OTBEYATh Ha BOIIPOCHI
co0eCeIHUKOB; y4acTBOBaTh B JIUAJIOTE; MPOBOIAUTH
CPABHUTEIIbHBIN aHAJIMU3.
10 | Hunmunaap, KoHycC, map 13 3HaTh OMNpeNIeICHNEe HWIMHAPA, KOHYCa, YCEYEHHOIO Tpynooe Mecsiunuk
KOHyca, cdepbl W IIapa, KacaTeJbHOW IUIOCKOCTH, BOCIUTAHUE, MOXKapHOH
BIIMCAHHOTO MHOTOTpPaHHUKA, (OPMYIIBI TUIOMIAIN | IKOJIOTHYECKoe | 0€30MacHOCTH




NOBEPXHOCTH LMJIMHApPA, KOHyca, cdepbl. YMeThb BOCIIUTaHHE
BBIUHUCIATh  IUIOMIAJM  TMOBEPXHOCTH  LMJIUHAPA,
KOHYca, cepbl, U300pakaTh CEUCHUs TeJl BPAILCHUSI.
Pematp 3amaun Ha IMWIMHIpP, KOHYC, Iap U cdepy c
NPUMEHEHHEM HW3Y4YEHHBIX (QOopMyl; HU300paxaTh
CEUEHHUs TeNl BpalleHMs; BIHCHIBaTh chepy B KyO,
HWIMHIPUYECKYI0O U KOHHUYECKYI0 IMOBEPXHOCTH;
OPUMEHITh CBOM TEOPETHUYECKHE 3HAHUSA 10 TeMe
"Hunuaap, koHyc u map"

11 | O6bemsl Ten 15 [Tonumatsp, 9TO Takoe 0OBEM; MPUMEHSTH (HOPMYIIBI JlyxoBHO- JleHb
UL  HAaXOXKJEHHs  00bEMa  MPSMOYTOJIBHOTO | HPAaBCTBEHHOE | OCBOOOXKICHUS
MapaJuleNienunesa Ipyu PENICHUH PA3JIMYHBIX 3a7a4 BOCIIUTAHUE Kpacnoit  apmueii
HA BBIYUCIICHHE U JI0Ka3aTelnbCTB. Pemath 3amauum KpyMHEHIero
BBIUHMCITUTENIBHOTO XapakTepa Ha HerocpelncTBeHHoe | [laTpuoTudeckoe | «iarepss cMepTH»
npuMeHeHre (GopMysl 00bEMOB MHOTOTPAHHUKOB W |  BOCHHUTaHHE, OcBenuuma — JleHp
KpyIJbIX TE€Jd, B TOM 4YHCI€ B XOJ€ pEUICHUS LHEHHOCTH naMsTu KEPTB
HECJIOKHBIX  MPaKTHYeCKUX 3aaad. [IpumeHsTh HAy4YHOTO Xonokocra
dbopMyIbl i1 BEIYHUCIEHUST 00BEMA TIPSIMON TTPU3MBI MO3HAHMS,
u npsiMOit MIPU3MBI c MPSIMOYTOJIbHBIM ¢duznueckoe JleHb ~ OKOHYaHUsA
TPEYroJbHUKOM B OCHOBAaHUU, 00BbEMA IIMIIMH]IpA TIPU BOCIIUTaHHUE, Bropoii  MupoBoii
pelieHnu 3a1a4; paboTaTh Mo 33JJaHHOMY arOpUTMy; | (HOPMHUpPOBAHUE | BOMHBI
apryMeHTHpOBaTh OTBeT WM owmuoKy. Haxomuth KYJIbTYpbI
00BEM TEd C UCHOJIb30BAHMEM OIpeAeSIEHHOTO 310pOBbs U
WHTETpalia B HECJOXKHBIX CiIy4asX; J0ObIBaTh | SMOIMOHAIBHOTO
uH(pOpMAIIMIO 110 33JaHHOW TeMe B MCTOYHHUKAX | OJaromoiydus,
pa3IMYHOrO THUIA; MPUMEHATH (QOPMYNbl  JiA | SKOJOTHYECKOE
BBIUHMCIICHUS!  O0OBEMOB  HAKJIOHHOW  TMPHU3MBEI, BOCITUTAHUE

NUpPaMHIbl U KOHYCA NPU PELICHUM 3a/ay; U3J1araTh
MOJIYYEHHbIE TEOPETHUECKHE 3HAHUS MPU HANMCAHUU
MaTEMaTHYECKOTO JTUKTaHTA; MPUMEHSTh
NOJYyYCHHBIC 3HAHHUS 10 HAXOXKIACHUIO OOBEMOB
BBIIIICYKa3aHHBIX Ten npu BBITIOJTHEHU U
camMoCTOSITENNbHONM paboThl. [lpuMeHaTh ¢GopMyIbl
JUIs BBIYMCIIEHUs] 00BbEMa 11apa, IapoBOr0 CErMEHTa,




IIApPOBOTO CJIOSI U LIAPOBOT0 CEKTOpa IpU PELIEHUU
3aja4; paboTaTh 10 33JaHHOMY AJITOPUTMY; U3JIaraTh
NOJyYCHHbIE TEOPETUYECKUE 3HAHUS; NPUMEHSThH
NOJYyYCHHbIC 3HAHMS 10 HAXOXKICHHUI0O OOBEMOB
BBIIIICYKa3aHHbBIX TEJl.

Bcero:

102

Bcero:

272




